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Abkürzungsverzeichnis und Worterklärungen

-/- oder -KO = Variante einer Tierart, bei der das voranstehend genannte Gen (z.B. VDR -/- 
oder IL-4 -/-) auf beiden Allelen defekt ist und nicht exprimiert wird; das Genprodukt 
wird nicht gebildet.

1α,25(OH)2D3 = Calcitriol oder 1α,25-Dihydroxycholecalciferol; chemische Summenformel.
1α,25(OH)2D2 = Dihydroxyergocalciferol, chemische Summenformel.
1α−OHase = 25-Hydroxyvitamin D3-1α-OHase = CYP27B1 = 1α-Hydroxylase (s. Kap. 

2.1.).
1α−OHase -/- = Auf beiden Allelen des 1α-OHase-Gens liegt ein Defekt vor, weswegen das 

Enzym nicht exprimiert werden kann.
6-OHDA = 6-Hydroxydopamin, ein Neurotoxin (siehe Kap. 7.2.3.).
7-DHC = 7-Dehydrocholesterol (siehe Kap. 2.1.).
24,25(OH)2D3 = 24,25-Dihydroxycholecalciferol; chemische Summenformel (s. Kap. 2.1.).
24-OHase = D3-24-OHase = CYP24 = Vitamin D3 24-Hydroxylase (s. Kap. 2.1.).
25-OHase = D3-25-OHase = CYP27 = Vitamin D3 25-Hydroxylase (s. Kap. 2.1.).
25(OH)D3 = 25-Hydroxycholecalciferol; chemische Summenformel. Vorstufe von Calcitriol 

(s. Kap. 2.1.; zur Rolle in der Ermittlung des VD-Versorgungsstatuss s. Kap. 2.5.).
Abb. = Abbildung.
ACE = 'Angiotensin converting enzyme' (s. Kap. 6.1.1.).
AD = Atopische Dermatitis (s. Kap. 4.4.2.1.).
ADH = Adiuretin (s. Kap. 6.1.1.).
AIDS = 'Acquired immune deficiency syndrome', auch HIV (humanes immundefizienz-Virus) 

genannte Viruserkrankung des Immunsystems.
Ak = Antikörper.
A.n. = Acanthosis nigricans (s. Kap. 4.4.4.).
ANA = Antinukleäre Antikörper; ein Hinweis auf Lupus erythematodes (s. Kap.3.3.4.).
AP = Aktivatorprotein; ein Transkriptionsfaktor, also ein an der Steuerung der Transkription 

beteiligtes Protein, das mit der VD-Genaktivierung zusammenhängende Funktionen hat. 
Die verschiedenen Aktivatorproteine sind arabisch nummeriert: AP-1, AP-2, usw.

APC = Antigen präsentierende Zelle (s. Kap. 3.1.1.2).
ApoA = Apoprotein A, Proteinanteil eines am Fetttransport im Blut beteiligten 

zusammengesetzten Proteines. Der Proteinanteil eines zusammengesetzten Proteines wird
stets als Apoprotein bezeichnet (s. Kap. 8.2.).

AR = Androgen-Rezeptor.
As = Aminosäure.
ATP = Adenosin-Triphosphat; einer der Energieträger im Zellstoffwechsel.
ATP-ase = Adenosin-Triphosphat-Phosphatase, eine ATP-spaltende Phosphatase.
BCR = 'B-cell-receptor' (s. Kap.3.1.2.1.).
BMI = 'Body mass index', ein Umrechnungssystem zur Bestimmung der relativen 

Übergewichtigkeit.
BPH = Benigne Prostatahyperplasie (s. Kap. 5.1.1.2.).
Bsm I = Eine VDR-Genotyp-Variante, die im Hinblick auf das Tumorrisiko als zentral eingestuft

wird. Von den drei Varianten BB, Bb und bb ist letztere mit einem niedrigen 
Serumspiegel von 25(OH)D3 assoziiert1.

C = Kohlenstoffatom.
Ca2+ = Zweifach positiv geladenes Calciumion.

1 Pritchard et al., 1996; Kearney et al., 1996; La Veccia et al., 1997
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Cai
2+ = Cai = Intrazelluläres Calcium.

[Cai
2+] = Intrazelluläre Calciumkonzentration.

CAMP = camp = 'Cathelicidin antimicrobial peptide'; ein Bestandteil der angeborenen 
Immunabwehr (s. Kap. 3.2. und 3.2.7.).

cAMP = 'Cyclic adenosin monophosphat'; Teil der intrazellulären Signalübertragung.
Cao

2+ = Cao, Extrazelluläres Ca2+.
CAP18 = CAMP.
CaR =  Calcium-Rezeptor.
CaRE = 'Calcium-response element'; an der DNA liegende Bindungsstelle für Ca2+, die bei 

Bindung des Liganden die Transkription mitreguliert.
CCR = CC-Chemokinrezeptor (s. Kap. 3.1.1.2.).
CD = 'Cluster of differentiation'; eine Zelloberflächenstruktur, die für bestimmte Zellfunktionen 

steht und die Unterscheidung verschiedener Zelltypen ermöglicht.
CD4+, CD8+  = CD4 – positiv, CD8 – positiv.
CDK oder Cdk = Cyclin-dependent Kinase, z.B. Cdk-2, Cdk-4 etc.. Von Cyclinen abhängige, 

phosphorylierende Enzyme, die an der Steuerung des Zellzyklus beteiligt sind.
CE = 'Cornified envelope'; Hornhülle der Zellen (s. Kap. 4.1.2.).
ChAT = Cholin-Acetyl-Transferase.
CIA = 'Collagen-induced arthritis', ein Tiermodell der RA (s. Kap. 3.3.3.1.).
CsA = Cyclosporin A, ein Immunsuppressivum (s. Kap.3.4.3.).
CT = Computertomographie.
CTL  = cytotoxische T-Zelle (s.Kap. 3.1.2.2.).
Cycline sind eine Gruppe von Proteinen, die an der Regulation des Zellzyklusses beteiligt sind. 

Die den Zellzyklus an bestimmten Punkten steuernden Proteinkinasen müssen zu ihrer 
Aktivierung an solche Cycline binden, wobei verschiedenen Stationen des Zyklus  
bestimmte Cytokine zugeordnet werden können.

CYP1α s. 1α-OHase.
CYP24 s. 24-OHase.
CYP27 s. 25-OHase.
CYP27B1 s. 1α-OHase.
DAG = Diacylglycerol, ein second messenger der intrazellulären Signalübertragung.
DBP = Vitamin D bindenes Protein (s. Kap. 2.1.).
DC = Dendritische Zelle, eine Subspezies der Monocyten (s. Kap. 3.1.1.2.).
DEFB2 = Defensin β2, frühere Bezeichnung des DEFB4 (s.Kap. 3.2. und 3.2.7.).
DEFB4 = humanes Defensin β4; ein Teil der angeborenen Immunabwehr (s. Kap. 3.2.7.).
DG s. DAG.
DM = Diabetes Mellitus (s. Kap. 3.3.2.).
DMBA = Dimethylbenzanthracene, ein in Tierversuchen eingesetztes Carzerogen.
DN-101 = Ein hochkonzentriertes Calcitriol-Präparat in Tablettenform (s. Kap. 5.1.).
DRE s. VDRE.
DRIP = 'D receptor interacting proteins' (s. Kap. 2.3.).
EAE = Experimentelle autoimmune Encephalomyelitis (s. Kap. 3.3.1.).
ECM = Extracelluläre Matrix.
ED50 = Effektive Dosis eines Pharmakons, die 50% der Maximalwirkung erzeugt.
EEG = Elektro-Encephalogramm.
EGF = 'Epidermal growth factor', epithelialer Wachstumsfaktor.
EGF-R = 'Epithlial growth factor rezeptor', Rezeptor des epithelialen Wachstumsfaktors.
eNOS = Endotheliale Stickoxyd-Synthase (s. Kap. 6.2.2.)
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ER = Endoplasmatisches Reticulum; im Zusammenhang mit Mammacarzinomen: Östrogen-
Rezeptor ('estrogen receptor').

EZR = Extrazellulärraum.
FNB = 'Food and Nutrition Board', ein Gremium, das Aufnahmeempfehlungen für verschiedene 

Nahrungs- und Nahrungsergänzungsmittel erarbeitet. 
Fok I = Bereich des VDR-Gens, der in seinen Varianten (verschiedene Läge durch variierende 

Anzahl von Aminosäuren, s. Kap. 2.3.) Einfluß auf die Transkriptionsaktivität des Gens 
hat. Es gibt die Varianten FF (zwei lange Allele), Ff und ff (zwei kurze Allele), wobei ff 
die höchste Transkriptionsaktivität besitzt.

G = Guanylat-Cyclase (s. Abb. 20 Kap. 4.1.); an den intrazellulären Signalübertragung 
beteiligtes Enzym).

GATA =  Ein Mediator der intrazellulären Signalübertragung.
GATA3 = GATA-bindendes Protein-3.
GDNF = 'Glia-derived neurotrophic factor'; ein von Glia-Zellinien abstammender 

neurotrophischer Faktor (s. Kap. 7.2.3.).
GDP = Guanosin-Biphosphat.
GFI-1 = 'Growth factor independent-1', ein Oncoprotein (s. Kap. 5.1.2.2.).
GFR = Glomeruläre Filtrationsrate.
GM-CSF = 'Granulocyte-macrophage stimulating factor'; Cytokin, das Granulocyten und 

Macrophagen aktiviert und zur Koloniebildung anregt (s. Kap. 3.1.1.2.).
GSH = Glutathion, ein v.a. in Erythrocyten vorliegendes Tripeptid, das durch seine 

Schwefelgruppe reduzierend wirkt und so die Erythrocyten-Enzyme vor Oxidation 
schützt.

GSH(EC) = Extrazelluläres Glutathion.
GSH(IC) = Intrazelluläres Glutathion.
GTP = Guanosin-Triphosphat.
γ-GT = γ-Glutamyl Transpeptidase.
H = Wasserstoffatom.
HDL = 'high density lipoprotein'; eines der am Fetttransport im Blut beteiligten Lipoproteine 

(s. Kap. 8.2.).
HIV = Humanes Immundefizienz-Virus.
HL = Humane Leukämie-Zelllinie; für in vitro-Versuche verwendete Linie leukämischer Zellen 

humanen Ursprungs; es gibt verschiedene, nummerierte Zelllinien, z.B. HL-60. HL60-
40AF ist eine HL-Zelllinie zur Untersuchung der Wirkungen von Calcitriol auf die 
Monocytendifferenzierung (s. Kap. 5.4.).

HLA = Humanes Leucocyten-Antigen; ein System zur Einordnung der Leucocyten (s. Kap. 
3.3.2.1.).

H2O2 = Wasserstoffperoxid; das Endprodukt der Bildung reaktiver Sauerstoffverbindungen 
durch aktivierte Immunzellen.
Reaktionsgleichung: NADPH + 2O2 → NADP+ + 2·O2

- + H+. Durch die Superoxid-
Dismutase (SOD) erfolgt die weitere Umwandlung: 2·O2

- + 2H+ → O2 +  H2O2.
hr = Hairless-Gen; ein für das Auftreten von Alopezie verantwortliches Gen (s. Kap. 4.3.2.).
Hr = Produkt des Hairless-Gens.
HSC = Hämatopoetische Stammzelle.
HSP = Hitzeschockprotein.
IBD = 'Inflammatory bowl disease' (s. Kap. 3.3.5.).
iDC = 'Immature dendritic cell', unreife Dendritische Zelle (s. Kap. 3.1.1.2.).
IDDM = 'Insulin-dependent diabetes mellitus'.
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IE = Internationale Einheiten; viele körpereigene und medizinisch bedeutsame Substanzen 
werden (neben der Messung in physikalischen Einheiten) in dieser Maßgröße angegeben. 
Bei VD gilt: 1µg = 40 IE.

IFN-γ = Interferon-γ; ein proinflammatorisches Cytokin des Immunsystems.
Ig = Immunglobulin; die Immunglobuline werden in verschiedene Klassen (A, E, G, M) 

unterteilt. (s. Kap. 3.1.1.2. und 3.1.2.1.).
IGF = 'Insulin-like growth factor'.
IGFBP = 'Insulin-like growth factor binding protein'.
IGFR = 'Insulin-like growth factor receptor'.
IL = Interleukin; die zwischen Leukocyten verkehrenden Botenstoffe sind nummeriert: z.B. IL-1,

IL-2 etc. und haben verschiedene Wirkungen (s. Kap. 3.1.1.2.).
IL-4 KO-Maus = Maus, deren IL-4 Gen auf beiden Allelen defekt ist.
IL-10R = Interleukin-10 Rezeptor.
i.m. = Intramuskulär.
iNOS = Induzierbare Stickoxyd-Synthase.
i.p. = Intraperitoneal.
IP3 = Inositoltriphosphat; ein second messenger der intrazellulären Signalübertragung.
IP3R =  Inositoltriphosphat-Rezeptor.
IU = 'International Units', siehe IE.
IZR = Intrazellulärraum.
I-κB-α = Cytosolischer Inhibitor des NF-κB; (s. Kap. 3.2.5.).
K = Marker-Keratin der Keratinocyten; verschiedene Keratine sind nummeriert, z.B. K1, K5, etc.

(s. Kap. 4.1.1.).
Kap. = Kapitel.
L-Arg = L-Citrullin; L-Form der Aminosäure Citrullin.
LBD = Liganden-Bindungs-Domäne (s. Kap. 2.6.).
L-Cit = L-Arginin; L-Form der Aminosäure Arginin.
LDH = Lactat-Dehydrogenase.
LE = Lupus erythematodes (s. Kap.3.3.4.).
LIF = Leukämie-inhibitierender Faktor.
LPS = Lipopolysaccharid, ein Bakterienantigen.
LSF = Lichtschutzfaktor der Sonnencreme (siehe Kap. 2.5.).
LT = Lymphotoxin, ein proinflammatorisches Cytokin (s. Kap. 3.1.2.2.).
L-VSCC = 'L-type voltage sensitive Ca2+ channel'; spannungsabhängiger Ca2+-Kanal vom L-Typ,

ein den intrazellulären Ca2+-Spiegel und dadurch das Expressionsprofil der Zelle 
beeinflussender Ionenkanal. 

M = Murine Leukämie-Zellinie; für in vitro-Versuche verwendete Linie leukämischer Zellen 
murinen Ursprungs; es gibt verschiedene, nummerierte Zelllinien, z.B. M1 (s. Kap. 5.4.).

MΦ = Macrophage.
MALT = 'Mucosa-associated lymphoid tissue' (s. Kap. 3.3.5.1.).
M-CSF = 'Macrophage colony-stimulating factor' (vgl. GM-CSF).
MDS = Myelodysplastische Syndrome; eine Gruppe von klonalen Störungen in den Zellen des 

hämatopoetischen Systems mit abnormaler Zelldifferenzierung (s. Kap. 5.4.1.).
µg/d = Mikrogramm pro Tag.
µg/l = Mikrogramm pro Liter.
MHC = 'Major histocompatibility complex'; eine in zwei Varianten vorliegende 

Zelloberflächenstruktur, deren eine Form (MHC I) der Immunerkennung der Zellen dient,
während die andere (MHC II) die Antigenpräsentation durchführt (s. Kap. 3.1.1.2.).

MIFrP = 'Migration Inhibitory Factor related Protein' (s. Kap. 4.4.1.1.).
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MMF = Mycophenolate Mofetil, ein Immunmodulator (s. Kap. 3.3.2.4.).
MMP = Matrix-Metalloproteinase (s. Kap. 3.3.3.2. und 6.3.).
MPS = Mononucleäres Phagocytensystem (s. Kap. 3.1.1.2.).
MRT = Magnet-Resonanz-Tomographie oder Kernspintomographie.
MS = Multiple Sklerose (s. Kap. 3.3.1.).
MTD = Maximal tolerierte Dosis eines Pharmakons; Ermittlung erfolgt i.d.R. im Tierversuch 

durch vergleichende Gabe steigender Dosen.
mVDR = Membrangebundener Vitamin D Rezeptor.
NADP+ = Nikotinamid-Adenin-Dinucleotid-Phosphat; ein Wasserstoff (H2) bindendes Enzym. 

Mit gebundenem Wasserstoff zu beschreiben als NADPH/H+.
NF-AT = 'Nuclear factor of activated T cells'; Transkriptionsfaktor, der z.B. an der Steuerung der

IL-2 Transkription beteiligt ist (s. Kap.3.2.5.).
NF-κB = 'Nuclear factor-κB; ein Transkriptionsfaktor, der z.B. an der Steuerung der TNF-α 

Transkription beteiligt ist (s. Kap. 3.2.1. und 3.2.5.).
NGF = 'Nerve growth factor'; Nerven-Wachstumsfaktor.
Ng/ml = Nanogramm pro Milliliter, eine Konzentrationsangabe.
NIDDM = 'Non-insulin-dependent diabetes mellitus'.
NK-Zellen = Natürliche Killer-Zellen (s. Kap. 3.1.1.2.).
NMDA = N-Methyl-D-Aspartat, ein Neurotoxin (s. Kap. 7.2.3.).
Nmol/l = Nanomol pro Liter.
NO = Stickoxyd (s. Kap. 3.1.2.2.).
NOD-Maus = 'Non-obese diabetic' Maus, ein Tiermodell des autoimmunen Diabetes (s. Kap. 

3.3.2.1.).
NOS = Stickoxyd-Synthase; die verschiedenen Enzyme werden nummeriert. NOS II ist die 

induzierbare NOS oder iNOS (s.o.), eNOS = endotheliale NOS, s.o.
NSAID's = 'Non-steroidal anti-inflammatory drugs', nicht-steroidale Antiphlogistika.
NT = Neurotrophin; die Neurotrophine sind nummeriert: NT-1, NT-2 etc. (s. Kap. 7.2.).
·O2

- = Superoxid-Radikal (s. Kap. 3.1.1.2.).
OCT = 22-Oxacalcitriol, ein synthetisches VD-Analog, das v.a. die Bildung und Exkretion von 

PTH unterdrückt (s. Kap. 2.6.2.).
OP = Operation.
OR = Odds ratio.
P = Phosphor.
p 75 = Niederaffiner NGF-Rezeptor
PA = Phosphatidsäure; ein Spaltprodukt der Phospholipide der Zellmembran.
PAP = Phosphatidsäure-Phosphatase, die in der intrazellulären Signalübertragung PA in DAG 

umformt.
PASI = 'Psoriasis Area Severity Index' (s. Kap. 4.4.1.1.).
PBMC = 'Peripheral blood monocytal cells'; Monocyten des peripheren Blutes (im Unterschied 

zu solchen aus dem Knochenmark).
PCNA = 'Proliferating cell nuclear antigen'; Dieses Antigen bindet an den Kern proliferierender 

Zellen und lässt durch die Messung seiner Bindungsaktivität die Beurteilung der 
Proliferation eines Gewebes zu (s. Kap. 4.4.1.2.).

PGE2 = Prostaglandin E2 (s. Kap. 3.2.4.).
Pi = Intrazelluläre Phosphatkonzentration.
PIGD = 'Postural instability and gait difficulty' (s. Kap. 7.1.2.1.).
PIP2 = Phosphatidylinositolbiphosphat, ein second messenger der intrazellulären 

Signalübertragung.
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PK = Protein Kinase; Proteinkinasen phosphorylieren Proteine und starten oder beenden so deren
enzymatische Aktivität. Sie sind ein wichtiger Bestandteil der intrazellulären Signal-
übertragungswege. Die verschiedenen PK's befinden sich in verschiedenen Bereichen des 
Zellstoffwechsels.

PKC = Protein Kinase C.
PL = Phospholipid der Zellmembranen.
PLC,  PLD =  Phospholipase-C,  Phospholipase-D;  Enzyme,  die  an  der  Signalkaskade  der  

'second messenger' beteiligt sind. Sie spalten Phosphatide, wobei die verschiedenen 
Phospholipasen (A, B, C, D) an verschiedenen Stellen des Phosphatidgerüsts angreifen.
Diese Phospholipasen sind je nach Wirkungsbereichen weiter unterteilt, z.B. PLC-γ1 
(s. Kap. 2.3. und Kap. 4.).

PO4 = Phosphat.
PPMS = Primär progressive MS (s. Kap. 3.3.1.1.).
PräD3 = PreD3 = Previtamin D3 (s. Kap. 2.1.).
PRSS = Progressive systemische Sclerodermie (s. Kap. 3.3.6.)
PSA = Prostata-spezifisches Antigen (s. Kap. 5.1.).
PTH = Parathormon oder Parathyrin (s. Kap. 2.2.).
PTHrP = 'Parathyroid Hormone-related Peptide'.
RA = Rheumatoide Arthritis (s. Kap. 3.3.3.)
RAGE = 'Receptor of advanced glycation end products' (siehe Kap. 5.2.2.).
RAS = Renin-Angiotensin-System.
RBF = 'Renal blood flow'.
RNA = Ribonucleinsaüre.
RNAP = RNA-Polymerase (siehe Kap. 2.3.).
RRMS = 'Relapsing-remitting' MS (s. Kap. 3.3.1.1.).
RXRα = Retinoid X Rezeptor α (s. Kap. 2.3.).
s. = Siehe.
SCC = 'Squmous cell carcinoma'; Plattenepithelkarzinom (s. Kap. 5.5.).
SCID = Kombiniert immundefiziente Nacktmaus; ein Tiermodell zur Erprobung 

pharmakologischer Wirkungen auf xenotransplantierte Tumore humanen Ursprungs. 
Aufgrund der Immundefizienz treten hier keine Abstoßungsreaktionen gegen die 
Xenotransplantate auf.

SIH = Somatostatin (s. Kap. 3.3.2.1.).
SLE = Systemischer Lupus erythematodes (s. Kap. 3.3.4.1.).
s.o. = Siehe oben.
SOD = Superoxid-Dismutase; s. Superoxid.
SPF = Spezifisch pathogenfrei.
SPMS = Sekundär progressive MS (s. Kap. 3.3.1.1.).
SRC = 'Steroid receptor coactivator'; Familie von Koaktivatoren (vgl. DRIP, s. Kap. 2.3.).
s.u. = Siehe unten.
Superoxid = Superoxid-Radikal = Superoxid-Anion-Radikal; Formel: ·O2

-. Es handelt sich um 
ein agressives Zwischenprodukt auf dem Weg der Bildung von H2O2 z.B. in aktivierten 
Macrophagen (s.  H2O2).

Tab. = Tabelle.
TB = Tuberkulose.
TCR = 'T-cell-receptor' (s. Kap. 3.1.2.2.).
TDEC = 'Tumor-derived endothelial cells'; aus Tumorgewebe gewonnene Endothelzellen. 
TFIIB = Transkriptionsfaktor II B (s. Kap. 2.3.).
TFIID = Transkriptionsfaktor II D (s. Kap. 2.3.).
TG = TGase = Transglutaminase, ein Differenzierungsmarker der Haut (s. Kap. 4.1.1.).
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TGF = 'Transforming growth factor'; diese Wachstumsfaktoren sind griechisch nummeriert, z.B. 
TGF-α, TGF-β.

TH = Tyrosin-Hydroxylase.
TH = Th = T-Helferzelle; es werden TH1, TH2 und TR als Subspezies unterschieden (s. Kap. 

3.1.2.2.).
TIMP = 'Tissue inhibitors of metalloproteinases'.
TLR = 'Toll-like receptor'.
TN-C = Tenascin-C.
TNF = Tumor Nekrose Faktor; man unterscheidet bei dem proinflammatorischen Cytokin 

Untergruppen wie TNF-α (s. Kap. 3.1.1.2.) und TNF-β (s. Kap. 3.1.2.2.).
TNM-Klassifikation = Allgemein angewandte Klassifizierung eines Tumors anhand der 

Tumorgröße (T), dem Fehlen oder Vorhandensein von (juxta-)regionären 
Lymphknotenmetastasen (Nodulus, N) und dem Fehlen oder Vorhandensein von 
Fernmetastasen (Metastase, M).

TR = Regulatorische T-Zelle (s. Kap. 3.1.2.2.).
TRAMP-Modell = 'Transgenic adenocarcinoma of mouse prostate'- Modell; ein 

Versuchstiermodell für Prostatakarzinome (s. Kap. 5.1.2.3.).
u.a. = Unter anderem.
UL = 'Tolerable upper intake level'; eine Menge, die bei der täglichen Aufnahme einer Substanz 

nicht überschritten werden soll, um negative Auswirkungen zu  vermeiden.
UPDRS = Allgemeine Bewertungsskala für die Parkinson'sche Krankheit (s. Kap. 7.1.2.1.)
UV = Ultra-violett; Frequenzbereich des Lichtes, der in die Abschnitte UV-A (Wellenlänge 315-

400 nm), UV-B (Wellenlänge 280-315 nm) und UV-C (Wellenlänge 100-280 nm)
unterteilt wird.

v.a. = Vor allem.
VD = Vitamin D; hier ist nicht der aktive Metabolit Calcitriol, sondern seine Vorstufe 

Cholecalciferol (oder 25-Hydroxycholecalciferol) gemeint.
VDR = Vitamin D Rezeptor (s. Kap. 2.3.).
VDRE = 'Vitamin D response element' (s. Kap. 2.3.).
VDR -/- oder VDRKO Maus = Mäuse, bei denen durch gezielte Gendeletion ein Ausfall des 

VDR-Gens erzeugt wird. VDR wird nicht exprimiert und somit kann Calcitriol seine 
VDR-vermittelten genomischen Wirkungen nicht entfalten.

VEGF = 'Vascular endothelial growth factor' (s. Kap. 6.2.2.).
WT = Wildtyp; Genetisch unveränderte Variante einer Versuchstierart.
z.B. = Zum Beispiel.
z.T. = Zum Teil.
ZNS = Zentralnervensystem.



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2

23'4"&,."#*&-'*&/'5*6-$7.&8#.,,*&-

($8'91,$88"8:;.9'<"=1-.7".#'>+&'!"#$%"&'('?!(@'A'/".'B.-*,$#"+&'/.='C$,:"*%;+%D+8#$8.

*&/ ' /.8 'E&+:;.&8#+66F.:;8.,8 ' A ' "8# ' 8."# ' /.= ' )/.&#"6"G".=*&- ' *&/ ' C;$=$1#.="8".=*&- ' /.8

!"#$%"&8H'/".'2IJK '/*=:;'L+,/7,$##'*&/'M+$%.8'.=6+,-#.2H' L.-.&8#$&/'*%6$&-=.":;.='*&/

/.#$",,".=#.='N&#.=8*:;*&-.&3'OP='/".8.8'Q",/'/.='O*&1#"+&.&'>+&'!(',.-#.&'8:;+&'/".'.=8#.&

Q.8:;=."7*&-.&'>+&'B$:;"#"8H'/".'"%'2R3'S$;=;*&/.=#'.&#8#$&/.&H'/.&'L=*&/8#."&3

)% ' T$*6 ' /.= ' >.=-$&-.&.& ' UV ' S$;=. ' ;$# ' /".8.8 ' 91,$88"8:;.9 ' Q",/ ' /.8 ' !"#$%"&8 ' "& ' /.=

<"88.&8:;$6#'."&.&'>".,8:;":;#"-.&'<$&/.,'.=6$;=.&W'!('8#.;#'&$:;'$1#*.,,.&'E.&&#&"88.&

GF"8:;.& ' /.& ' 6.##,D8,":;.& '!"#$%"&.& ' *&/ ' /.& ' M#.=+"/;+=%+&.& ' *&/ ' P7# ' &.7.& ' 8."&.&

$,#7.1$&&#.&H ' 1&+:;.&=.,.>$&#.& '<"=1*&-.& ' G$;,=.":;. ' F."#.=. ' F":;#"-. ' O*&1#"+&.& ' "&

.#,":;.&'0=-$&.&H 'O*&1#"+&88X8#.%.&'*&/'Y.,,#XZ.&'/.8'ED=Z.=8 '$*83 '(".8.' 9$,#.=&$#">.&9

466.1#.'/.8'9([\+=%+&89'8"&/'#;.%$#"8:;'*&$7;]&-"-'>+&'/.='B.-*,$#"+&'/.8'C$,:"*%?C$J^@[

\$*8;$,#8 ' "% ' L.8$%#+=-$&"8%*8_ ' /". ' M"-&$,P7.=#=$-*&- ' 8:;,".`# ' a./+:; ' ;]*6"- ' ."&.

!.=]&/.=*&-'/.='"&#=$G.,,*,]=.&'C$J^[E+&G.&#=$#"+&'."&'?83'E$Z3'J3K3@3

(.='<"88.&8:;$6#8GF."-H'/.='/.&' 9$,#.=&$#">.&9 '5*6-$7.&-.7".#.&'>+&'!('G*-.+=/&.#' "8#H

&$;%'8."&.&'5&6$&-'"&'/.&'bV.='*&/'RV.='S$;=.&'%"#'.=8#.&')&/"G".&'*&/'4=1.&&#&"88.&'G*=

4c"8#.&G'F."#.=.='<"=1-.7".#.'/.8'!"#$%"&8'*&/'F]:;8#'7"8';.*#.'8#$=1W'8.,78#'/$8'<"88.&

P7.='L=*&/,$-.&'"8#';".='&+:;',P:1.&;$6#3'4"&.&'.=8#.&'\"&F."8'$*6'/".8.'5*6-$7.&-.7".#.

>+& ' C$,:"#="+, ' ,".6.=#. ' /". ' M*:;. ' &$:; ' /.& ' <"=1%.:;$&"8%.& ' >+& ' !( ' *&/ ' 8."&.&

d.#$7+,"#.&W'8".'6P;=#.'G*='4&#/.:1*&-'/.8'!"#$%"&'('B.G.Z#+=8'?!(B@J3'(".8.='$7.='F*=/.

&":;# ' &*= ' "& ' /.& ' >.=%*#.#.& ' 4=6+,-8+=-$&.& ' ?E&+:;.&H ' ($=% ' *&/ 'e".=.@ ' *&/ ' $& ' /.&

.=F$=#.#.& ' 0=#.& ' /.= 'd.#$7+,"8".=*&- ' &$:;-.F".8.&3 ' M."&. ' 4c"8#.&G ' "& ' >".,.& ' $&/.=.&

Y.,,#XZ.& '*&/'0=-$&.& ' ,.-#. '/". '!.=%*#*&- '&$;.H ' /$88 'C$,:"#="+, ' $*:; '/+=# '<"=1*&-.&

>.=%"##.,#K3')&'/.&'/$=$*6'6+,-.&/.&'S$;=G.;&#.&'F*=/.'/$8'Q",/'/.='>".,6],#"-.&'O*&1#"+&.&

>+& ' !( ' /*=:; ' /". ' $*8 ' /.= ' d+,.1*,$=7"+,+-". ' *&/ ' /.= ' M.f*.&G".=*&- ' /.8 ' L.&+%8

-.F+&&.&.&'4=1.&&#&"88.'1+&1=.#.='*&/'G*8$%%.&;]&-.&/.=3

Y*'/".8.&'&.*.&'4"&8":;#.&'"&'/".'<"=1*&-87=."#.'>+&'!('Z$88.&'G$;,=.":;.H 'P7.='."&.&

,$&-.& ' Y."#=$*% ' -.#]#"-#. ' .Z"/.%"+,+-"8:;. ' Q.+7$:;#*&-.&3 ' (".8. ' 7.8:;=."7.& ' G3Q3

Y*8$%%.&;]&-. ' GF"8:;.& ' /.= ' \]*6"-1."# ' %$&:;.= ' E=$&1;."#87",/.= ' *&/ ' /.= ' D=#,":;.&

2 <"&/$*8'.#'$,3H'2IKJ
J Q=*%7$*-;'g'\$*88,.=H'2IRh_'E=.$%'.#'$,3H'2IRb
K (.T*:$H'2IIJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J

M+&&.&."&8#=$;,*&-H'7GF3'7.8#"%%#.&'L.&>$="$#"+&.&'"&'/.='Q.>D,1.=*&-i3'

M:;+&'6=P;'F*=/.'7."'/.='5=7."#'$*6'/.%'L.7".#'/.='9$,#.=&$#">.&9'<"=1*&-.&'>+&'!('1,$=H

/$88'C$,:"#="+,'>".,.'Y.,,$=#.&'G*='("66.=.&G".=*&-'$&=.-#'*&/'"&'";=.='j=+,"6.=$#"+&';.%%#W'"&

>"#=+ ' 8#.,,#.& 'j=+%X.,+GX#.& '*&#.= ' /.%'4"&6,*88 ' >+& 'C$,:"#="+, '/". 'j=+,"6.=$#"+& '."& '*&/

/"66.=.&G".=#.&'8":;'G*'d+&+GX#.&h3'MZ]#.='7.+7$:;#.#.'%$&'7."'."&"-.&'k*%+=G.,,,"&".&'."&.

-,.":;$=#"-.'B.$1#"+&'$*6'$1#">.8'!(bH'F$8'.=$;&.&',".`H'F".'7./.*#8$%'C$,:"#="+,'7GF3'8."&.

5&$,+-$'"&'/.='k*%+=#;.=$Z".'8."&'1D&&#.&3'(".8'6P;=#.'G*'$*86P;=,":;.&'N&#.=8*:;*&-.&

P7.='/".'<"=1*&-.&'>+&'!('$*6'k*%+=G.,,"&".&'*&/'[-.F.7.3

e.7.&'/.&'8#.#"-'F$:;8.&/.&'(.#$",1.&&#&"88.&'P7.='/".'B.$1#"+&.&H'/".'"&'/.&'91,$88"8:;.&9

<"=1-.7".#.&'?83'E$Z3'J3J3@'$7,$*6.&H'6"&/.&'8":;'$*:;'"%%.='&.*.'4"&8":;#.&'"&'/".'B+,,.

>+& ' C$,:"#="+, ' "& ' $&/.=.& ' Q.=.":;.&3 ' l7.= ' /.& ' /.=G."#"-.& ' E.&&#&"88#$&/ ' "& ' /".8.&

9$,#.=&$#">.&9 '<"=17.=.":;.& ' 8+,, ' /". ' >+=,".-.&/. ' T"#.=$#*=$=7."# ' ."&.& 'l7.=7,":1 ' -.7.&3

5*6-=*&/'/.='-=+`.&'Y$;,'/".8.='L.7".#.'*&/'/.='!".,G$;,'>+&'!.=D66.&#,":;*&-.&'%*`'/$8

k;.%$'$7.='."&-.-=.&G#'F.=/.&H'*%'";=.&'B$;%.&'P7.=8:;$*7$='G*';$,#.&3

(". ' -.&.=.,,. ' *&/ ' >3$3 ' /". ' .&#F":1,*&-88#.*.=&/. ' Q./.*#*&- ' >+& ' C$,:"#="+, ' "& ' /.=

M:;F$&-.=8:;$6#H'/.='4%7=X+&$,['F".'/.='O.#$,Z.="+/.'?*&/'G3k3'/.%'F."#.=.&'<$:;8#*%@

"8#'."&'."-8#]&/"-.=H'$*8'/".8.='5=7."#'$*8-.-,"./.=#.='Q.=.":;3'T./"-,":;'/".'B+,,.'>+&'!('"&

/.='E+&#=+,,.'/.='?>+=['*&/'&$:;-.7*=#,":;.&@'4&#F":1,*&-'*&/'/.8'<$:;8#*%8'/.='0=-$&.H

/". ' "% 'B$;%.& ' /.= '5=7."# ' 7.;$&/.,# 'F.=/.& ' ?YeMH '\$*#H ' j=+8#$#$ ' *&/ 'd$%%$@ 'F"=/

P7.=7,":18F."8.'7.;$&/.,#H'/$'/".8'6P='/$8'!.=8#]&/&"8'/.='<"=1*&-.&'>+&'!('*&/'8."&.=

8X&#;.#"8:;.&'5&$,+-$'7."%'#;.=$Z.*#"8:;.&'4"&8$#G'$%'.=1=$&1#.&'0=-$&'*&/'8."&.='B+,,.

"&'/.='E=$&1;."#8.&#8#.;*&-'&+#F.&/"-'"8#3'

(".'B+,,.'>+&'C$,:"#="+,'"%'B$;%.&'>+&'e".=.&.=1=$&1*&-.&'*&/'\XZ.=Z$=$#;X=.+"/"8%*8

"8# ' .&- ' %"# ' /.= ' ;+=%+&.,,.& ' B.-*,$#"+& ' /.= ' C$J^[\+%D+8#$8. ' "% ' Q,*# ' *&/ ' /.%

E&+:;.&8#+66F.:;8.,'?/.&'91,$88"8:;.&9'<"=17.=.":;.&'>+&'!(@'>.=7*&/.&_'/$;.=',".-#'8".

&":;#'"%'k;.%.&7.=.":;'/".8.='5=7."#3

)%'Y.&#=*%'/.='T"#.=$#*=8":;#*&-'8+,,'/".'Q./.*#*&-'>+&'C$,:"#="+,'"%')%%*&8X8#.%H'/.=

\$*#H'"%'k*%+=-.F.7.'*&/'7."'/.='k*%+=.&#8#.;*&-H'7."'/.='Q,*#/=*:1=.-*,$#"+&'*&/'"%

Y.&#=$,&.=>.&8X8#.%'?YeM@'8#.;.&3'5*:;'/".'/".87.GP-,":;'=.,.>$&#.&'4=1=$&1*&-.&'F.=/.&

7.;$&/.,#3 'B$&/-.7".#.H 'F".'/".'O*&1#"+&'>+&'!('"&'/.='?-,$##.&H '-.8#=."6#.&'*&/'\.=G[@

d*81*,$#*='*&/'/.%'O.##-.F.7.H'7GF3'/.%'G*-.;D="-.&'M#+66F.:;8.,'6"&/.&'&*='."&.'1*=G.

4=F];&*&-3

i 5:;.8+&H'.#'$,3H'2IbV_'M+F.=8'.#'$,3H'2IUU_'B+8#$&/H'2IIR_'O*1$G$F$'.#'$,3H'2III
h 57.'.#'$,3H'2IU2_'k$&$1$'.#'$,3H'2IUJ
b >$&'T..*F.&'g'j+,8H'2IIR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". K

J3'!"#$%"&'(W'L=*&/,$-.&

J323'd.#$7+,"8%*8

!('F"=/'?G*8$%%.&'%"#'/.&'!"#$%"&.&'5H'4'*&/'E@'G*'/.&'6.##,D8,":;.&'!"#$%"&.&'-.G];,#H

G."-#'$7.='$*6-=*&/'>".,.='&.*.='4=1.&&#&"88.'P7.='8."&.&'N=8Z=*&-H'8."&.'MX&#;.8.'8+F".

8."&.'O*&1#"+&.&'$*:;'."&.'!.=F$&/#8:;$6# '%"# '/.&'M#.=+"/;+=%+&.&3 '<".'$,,.'!.=#=.#.=

/".8.='\+=%+&.'?/".'F":;#"-8#.&'8"&/'j=+-.8#.=+&H'm8#=$/"+,H'k.8#+8#.=+&H'5,/+8#.=+&'*&/

C+=#"8+,@ 'F"=/ ' $*:; ' /". ' $1#">. ' O+=% ' >+& '!( ' ?C$,:"#="+, ' +/.= ' 2αH ' Jh[(";X/=+cX:;+,.[

:$,:"6.=+,@'.&/+-.&'$*8'C;+,.8#.=+,'8X&#;.#"8".=#'?8".;.'577",/*&-.&'?83'5773@'2$n7o3'

(".'!"#$%&'&'?83'5773'2$n7@'7.-"&&#'"&'/.='T.7.='%"#'/.='(.;X/=".=*&-'/.8'C;+,.8#.=+,8'G*

R[(.;X/=+:;+,.8#.=+, ' ?R[(\C@3 '(".8.& ' .=8#.& ' MX&#;.8.8:;="## ' 6P;=# ' ."&. '(.;X/=+-.&$8.

/*=:;_'8".'"8#'/$8'."&G"-.'7.#.","-#.'4&GX%H'/$8'&":;#'?F".'/".'\X/=+cX,$8.&@'G*='L=*ZZ.'/.=

CX#+:;=+%'jihV[4&GX%.'-.;D=#3 'R[(\C'7"&/.# '$&'/$8 'α[L,+7*,"&'!"#$%"&'([7"&/.&/.8

j=+#."&'?(Qj@'*&/'F"=/'P7.='/.&'Q,*#1=."8,$*6'"&'/".'\$*#'#=$&8Z+=#".=#3'(+=#'.&#8#.;#'*&#.=

*,#=$>"+,.##.='?N!@'4"&8#=$;,*&-R'?>3$3'N![Q'%"#'JIV[K2h'&%'<.,,.&,]&-.@'j=][!"#$%"&'(K

*&/'*&%"##.,7$='/$=$*6'/*=:;'#.%Z.=$#*=$7;]&-"-.H'$7.='8Z+&#$&'.=6+,-.&/.')8+%.="8".=*&-

/$8'M.:+[M#.=+"/'C;+,.:$,:"6.=+,3'j=.[!"#$%"&'(K'*&/'C;+,.:$,:"6.=+,'1D&&.&'*&#.='F."#.=.=

M+&&.&."&8#=$;,*&-'"&'7"+,+-"8:;'"&$1#">.'j;+#+Z=+/*1#.'*%-.F$&/.,#'F.=/.&U3

<"./.='$&'/$8'-,.":;.'k=$&8Z+=#Z=+#."&'-.7*&/.&H'1.;=#'/$8'd+,.1P,'G*='T.7.='G*=P:1H'F+

.8 ' /*=:; ' /". '!"#$%"& ' ([Jh[\X/=+cX,$8.' ?Jh[0\$8. ' +/.= ' CpjJR@ ' G* ' Jh[

\X/=+cX:;+,.:$,:"6.=+,'?Jh?0\@(K@';X/=+cX,".=#'F"=/3')&'-,.":;.='<."8.'F"=/'/$8'$*8'/.=

e$;=*&-'$*6-.&+%%.&.'C;+,.:$,:"6.=+,'G*='T.7.='#=$&8Z+=#".=#'*&/'/+=#';X/=+cX,".=#3'(".

YF"8:;.&8#*6.'?Jh?0\@(K@'"8#'F.&"-.='F"=18$%'$,8'/$8'$1#">.'!('*&/'7.."&6,*88#'>3$3'/".

08#.+7,$8#.&#]#"-1."# ' ?08#.+"/>.=1$,1*&-@3 ' e$:; ' /.% '<"./.=."&#="## ' "& ' /". ' Y"=1*,$#"+&

.=6+,-#'8:;,".`,":;'"&'/.='e".=.'/*=:;'/".'Jh[\X/=+cX>"#$%"&'(K[2α[\X/=+cX,$8.'?2α[0\$8.

+/.=' CpjJRQ2@ ' /". '\X/=+cX,".=*&- ' G* '1α,25−(";X/=+cX:;+,.:$,:"6.=+, ' ?1α,25?0\@J(KH

C$,:"#="+, ' +/.= ' $1#">.8 ' !(@H ' /.% ' ."-.&#,":; ' F"=18$%.& ' d.#$7+,"#.&3 ' (".8.= ' ,.#G#.

MX&#;.8.8:;="##'"8#'"%'L.-.&8$#G'G*='Q",/*&-'>+&'Jh[\X/=+cX:;+,.:$,:"6.=+,'8#=$66'=.-*,".=#H

F.8F.-.&'$*:;'/".'M.=*%1+&G.&#=$#"+&'>+&'C$,:"#="+,'*&#.='.c$1#.='E+&#=+,,.'8#.;#'*&/'7."

$*8=.":;.&/.='!.=8+=-*&-'1$*%'8:;F$&1#3'

R E"%,"&H'JVVb'7.,.*:;#.#'/".'>".,6],#"-.&'<"=1*&-.&'/.='>.=8:;"./.&.&'N![M#=$;,*&-8$=#.&'$*6'/".'\$*#'*&/'/".'
!([j=+/*1#"+&3

U \+,":1H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". i

M#"%*,".=# ' F"=/ ' /".8.= ' ,.#G#. ' MX&#;.8.8:;="## ' >3$3 ' /*=:; ' .=;D;#. ' j$=$#;+=%+&[ ' ?jk\@H

j=+,$1#"&['+/.='."&8."#"-'.=;D;#.'j;+8Z;$#1+&G.&#=$#"+&3'5*:;'."&.'!.=="&-.=*&-'/.='C$J^'A

E+&G.&#=$#"+&'"%'Q,*#'F"=1#'8#"%*,".=.&/3'4"&.'\.%%*&-'$&'/".8.='M#.,,.'.=6+,-#'>3$3'7."

-,.":;%]`"- ' .=;D;#.= ' C$,:"*%[ ' *&/ ' j;+8Z;$#1+&G.&#=$#"+&H ' ' ;+;.= ' C$,:"#="+,[ ' +/.=

>.=="&-.=#.= ' jk\[E+&G.&#=$#"+& ' *&/ ' 6P;=# ' ?/*=:; ' /". ' Ji[\X/=+cX,$8.H ' 83*3@ ' G*=

\X/=+cX,".=*&-'$&'j+8"#"+&'Ji'G*'JiHJh[(";X/=+cX:;+,.:$,:"6.=+,'?JiHJh?0\@J(K@H'/$8'F+;,

&":;#'+/.='&*='8:;F$:;'F"=18$%'"8#'*&/'"&'8."&.&'<"=1*&-.&'&+:;'&":;#'-.&$*.='*&#.=8*:;#

F*=/.3

e.7.& ' /.= 'e".=. ' >.=6P-.& ' $*:; ' &+:; ' $&/.=. '0=-$&. ' +/.= '<"=18X8#.%.I' P7.= ' /". ' 2α[

\X/=+cX,$8.H ' F$8 ' ";&.& ' .=%D-,":;#H ' ,./"-,":; ' $7;]&-"- ' >+% ' M.=*%8Z".-., ' >+& ' Jh[

\X/=+cX>"#$%"& '(K' ?/.= ' >+& ' /.= '5*6&$;%. ' P7.= ' /". 'e$;=*&- ' *&/ ' /.= 'N![4cZ+8"#"+&

$7;]&-#@ ' $1#">.8 '!"#$%"& '( ';.=G*8#.,,.&3 'M+ '>.=6P-.& ' 8". ' P7.= ' ."&. '5*#+=.-*,$#"+& ' /.8

C$,:"#="+,8Z".-.,8W'C$,:"#="+,';$#'/+=#'$*#+:="&.'*&/n+/.='Z$=$:="&.'5*6-$7.&2V'*&/'/".&#'G3Q3

G*='B.-*,$#"+&'/.8'Y.,,F$:;8#*%8223'($7."'"8#'7.F".8.&H'/$88'.8'$&'/".8.&'0=#.&'&*='6P='/.&

,+1$,.&'4"-.&7./$=6';.=-.8#.,,#'F"=/_'/$8'G"=1*,".=.&/.H'.&/+1="&'F"=1.&/.'$1#">.'!('F"=/

?$*8-.&+%%.&'M+&/.=8"#*$#"+&.&'F".'8Z.G".,,.'4=1=$&1*&-.&@'&*='"&'/.='e".=.'Z=+/*G".=#2J3

(.= '())*+' >+&'Jh?0\@(K' *&/ '1α,25?0\@J(K' .=6+,-#'?.7.&8+'F".'/".'Q",/*&-'/.8'JiHJh

?0\@J(K'$*8'Jh?0\@(K@'P7.='/".'Jh[\X/=+cX>"#$%"&'(K[JiB[\X/=+cX,$8.'?Ji[0\$8.'+/.=

CpjJi@H ' ."& ' >+& ' C$,:"#="+, ' "&/*G".=#.8 ' 4&GX%3 ' (".8.= ' !+=-$&- ' 1+&#=+,,".=# ' /$8

Y"=1*,$#"+&8&">.$*'/.8'$1#">.&'!(2K'*&/'6P;=#',.#G#,":;'G*%'\$*Z#$*88:;."/*&-8Z=+/*1#H'/.=

:$,:"#=+"8:;.&'M]*=.2i3

e.7.& '/.%' #".="8:;.&'C;+,.:$,:"6.=+, ' ?!"#$%"& '(K@' "8# ' $*:; '/$8 ' "& 'j6,$&G.&'*&/'j",G.&

-.7",/.#. '4=-+8#.=+, ' G* '.=F];&.&3 'N&#.= 'N![4"&8#=$;,*&- 'F"=/ '.8 ' "& ' /.= '\$*# ' ?+/.= ' "&

F.,1.&/.&'j6,$&G.&H'G3Q3'7."'/.='4&#8#.;*&-'>+&'\.*@'"&'4=-+:$,:"6.=+,'?!"#$%"&'(JH'83'5773

h7@ ' *%-.F$&/.,#3 ' Y*= ' $1#">.& ' O+=% '1α,25[(";X/=+cX.=-+:$,:"6.=+, ' /*=:;,]*6# ' .8 ' $*:;

$&8+&8#.&'/".'-,.":;.&'MX&#;.8.8:;="##.'F".'C$,:"#="+,'*&/'7"&/.#'$&'/".'-,.":;.&'B.G.Z#+=.&3

I (".8.'F.=/.&'"%'T$*6.'/.='5=7."#'$&'/.&'a.F.","-.&'M#.,,.&'-.&$&&#'*&/'7.8:;=".7.&3
2V M:;F$=#GH'JVVh
22 \+,":1H'JVVh
2J <.,8;H'JVVi
2K Q=+F&'.#'$,3H'2III
2i 48>.,#'g'(.T*:$H'2IU2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". h

J3J3'<"=1*&-.&'"%'C$,:"*%8#+66F.:;8.,

(".'1,$88"8:;.&'<"=1*&-.&'>+&'C$,:"#="+,',".-.&'"%'Q.=.":;'/.='B.-*,$#"+&'/.8'C$,:"*%[

*&/'j;+8Z;$#;$*8;$,#.8'*&/'[M#+66F.:;8.,8'"%'ED=Z.='?8".;.'577",/*&-'2$@3'(".'M#.*.=*&-

.=6+,-# ' "% ' Y*8$%%.&8Z"., ' %"# ' /.& ' j.Z#"/;+=%+&.& ' j$=$#;X="& ' ?jk\@ ' $*8 ' /.=

e.7.&8:;",//=P8. ' q-,$&/*,$ ' ?-,3@ 'j$=$#;X=.+"/.$o '*&/'C$,:"#+&"&'$*8 '/.& 'C'A'Y.,,.&'/.=

M:;",//=P8.'?-,3'k;X=.+"/.$@'*&/'.&#8Z=.:;.&/.&'Y.,,.&'/.='e.7.&8:;",//=P8.3

(".'/=."'1,$88"8:;.&'4=6+,-8+=-$&.'/.8'C$,:"#="+,'8"&/'!.=/$**&-8#=$1#H'e".=.'*&/'E&+:;.&3

)&'/.=''(P&&/$=%%*:+8$'"&/*G".=#'.8'."&.'>.=%.;=#.'Q",/*&-'/.8':$,:"*%7"&/.&/.&'j=+#."&8

?C$,:"*%[k=$&8Z+=#Z=+#."&[2@'*&/'."&.='5/.&+8"&[k="Z;+8Z;$#[j;+8Z;$#$8.'?5kj'A'$8.@H'/".

-.%."&8$%' 6P= ' >.=8#]=1#. '5*6&$;%.'>+& 'C$,:"*%'*&/ 'j;+8Z;$# ' $*8 ' /.= ' )&-.8#$ ' "& ' /".

Q,*#7$;&'8+=-.&3')&'/.='e".=.'?"%'/"8#$,.&'k*7*,*8'/.8'e.Z;=+&8@'6D=/.=#'C$,:"#="+,'F".'$*:;

jk\2h'/".'B.$78+=Z#"+&'>+&'C$,:"*%['*&/'j;+8Z;$#"+&.&'$*8'/.%'j="%]=;$=&3'($8'8#."-.=#

/". 'E+&G.&#=$#"+& '>+& 'C$J^' *&/'j;+8Z;$# ' "%'j,$8%$'7"8 ' G*= 'l7.=8]##"-*&-H 'F.,:;. ' G*=

N&#.=8#P#G*&- ' /.= 'd"&.=$,"8$#"+& ' /.8 ' M1.,.##.8 ' &D#"- ' "8# ' *&/ ' ;XZ+:$,:]%"8:;. 'E=]%Z6.

>.=;"&/.=#3'M.;='1+%Z,.c'"8#'/".'<"=1*&-'>+&'C$,:"#="+,'$*6'/.&'E&+:;.&W';".='F"=/'>3$3'/".

d"&.=$,"8$#"+& ' /.8 ' M1.,.##.8 ' >.=8#]=1#H ' 7.8+&/.=8 ' "& ' &.* ' -.7",/.#.& ' *&/ ' &+:;

*&%"&.=$,"8".=#.& ' 5=.$,.&3 ' (+:; ' .=G.*-# ' .8 ' &.7.& ' /.= ' 4"&,$-.=*&- ' >+& ' C$,:"*% ' *&/

j;+8Z;$#'$*8'/.='Q,*#7$;&'$*:;'."&.'!.=8:;".7*&-'/.=8.,7.&'$*8'8#]=1.= '%"&.=$,"8".=#.%

e$:;7$=1&+:;.&-.F.7.'*&/'8+%"#'."&.',+1$,.'(.%"&.=$,"8$#"+&3'5,8+'>.=8#]=1#'C$,:"#="+,'/".

C$,:"*%$*6&$;%.H'[=.$78+=7#"+&'*&/'[."&,$-.=*&-_'.8'8#."-.=#'/.&'Q,*#:$,:"*%8Z".-.,'$7.=

&*= '%]`"-H '/$'.8'/*=:;'/". '>.=8#]=1#. 'E&+:;.&%"&.=$,"8$#"+&'/.%'Q,*# '$*:;'F"./.= '>".,

C$,:"*%'.&#G".;#3

)%'L.-.&8$#G'/$G*';.7#'jk\'/".'C$,:"*%1+&G.&#=$#"+&'"%'Q,*#'/*=:;'(.%"&.=$,"8".=*&-'/.8

M1.,.##.8'*&/'.=;D;#.'B.$78+=Z#"+&'$*6'/.='-.8$%#.&'T]&-.'/.8'e.Z;=+&8'/.*#,":;3'\".="&'"8#

C$,:"#+&"& ' 8."& '5&#$-+&"8# '*&/ '8.&1# '/.& 'Q,*#:$,:"*%8Z".-., ' =$8:;'*&/'1*=GG."#"- '/*=:;

>.=%"&/.=#. 'B.$78+=Z#"+& ' "& '/.= 'e".=. '*&/ '>.=%.;=#. '4"&,$-.=*&- ' "& '/". 'E&+:;.&3 '(.=

j;+8Z;$#;$*8;$,#' "8# ' "%'!.=-,.":;';".=G*'F.&"-.='8#="1#'-.=.-.,# '*&/',./"-,":;'/.='C$J^' A

E+&#=+,,.'$&-.-,"./.=#3'

2h (.T*:$H'2IRi_'S+&.8'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". b

()),-.+#/01*
j=+/*1#"+&'>+&'!"#$%"&'('"&'/.= '\$*#'*&/'8."&
F."#.=.= 'd.#$7+,"8%*83 '5*:;'/". 'B.-*,$#"+&'/.=
C$,:"*%[\+%D+8#$8.'*&/'/.8'Y.,,F$:;8#*%8'8"&/
/$=-.8#.,,#3'

()2345+#/&#W
R[(.;X/=+:;+,.8#.=+,'r'R[(\C_
j=.(K'r'j=.>"#$%"&'(K_
Jh?0\@(K'r'Jh[\X/=+cX>"#$%"&'(K_
2HJh?0\@J(K'r'C$,:"#="+,_
!(B'r'!"#$%"&'('B.G.Z#+=_
jk\'r'j$=$#;+=%+&_'
j"'r'"&#=$G.,,*,]=.'j;+8Z;$#1+&G.&#=$#"+&_

6*7%W'\+,":1H'JVVh

()),-.+#/01)
!"#$%"&'('d.#$7+,"8%*8H'$*8-.;.&/'>+&'R[(\CH'$,8'!.=]&/.=*&-.&'$&'/.=':;.%"8:;.&'M#=*1#*='/$=-.8#.,,#3

6*7%8'L$=:"+&'.#'$,3H'JVVJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". R

J3K3'M"-&$,P7.=#=$-*&-8F.-.

(".'F."#.'!.=7=."#*&-'/.8'!"#$%"&'('B.G.Z#+=8'?!(B@'"&'/.&'>.=8:;"./.&.&'L.F.7.&'/.8

ED=Z.=82b' *&/'$*:;'/".'8#.#"-'F$:;8.&/.'Y$;,'/.='7.1$&&#.&'M#.,,.&'"%'L.&+%H'/".'."&.&

5&-="668Z*&1#'?>"#$%"&'('=.8Z+&8.'.,.%.&#H'!(B4@'6P='/.&'E+%Z,.c'$*8'C$,:"#="+,' '*&/

!(B'/$=8#.,,.&2RH ' 'F."8.&'/.*#,":;'$*6'/".'>".,6],#"-.&'O*&1#"+&.&'*&/'/".'F."#=.":;.&/.

Q./.*#*&-'/.8'C$,:"#="+,'A'<"=18X8#.%8'"%'ED=Z.=';"&2U3'

(".8. ' !".,6$,# ' G."-# ' 8":; ' $*:; ' /$="&H ' /$88 ' C$,:"#="+, ' P7.= ' >.=8:;"./.&.

M"-&$,P7.=#=$-*&-8F.-. ' "& ' /.& ' Y.,,8#+66F.:;8., ' ."&-=."6.& ' 1$&&2I3 ' )% ' 1,$88"8:;.&

B.$1#"+&8F.-'?83'5773'J@'/*=:;#="## '/$8',"Z+Z;",.'!"#$%"&'/".'Y.,,%.%7=$&'*&/'>.=."&"-#

8":;' "%'YX#+Z,$8%$'%"# '/.%'!(BH'."&.%'E.=&=.G.Z#+=3 '(".8.= '>+,,G".;# '/$=$*6;"& '."&.

E+&6+=%$#"+&8]&/.=*&- ' *&/ ' 7",/.# ' ."&.& '\.#.=+/"%.= '%"# ' /.%'B.#"&+"/ 's 'B.G.Z#+= 'α

?BsBα@3 '(.='\.#.=+/"%.='G".;#'>.=8:;"./.&.'E.=&=.G.Z#+=[E+$1#">$#+=Z=+#."&.';"&G*H'G*

/.&.&'&.7.&'."&"-.&'d"#-,"./.=&'/.= 'O$%",".'/.='M#.=+"/=.G.Z#+=[E+$1#">$#+=.&'? ' 98#.=+"/

=.:.Z#+= ' :+$:#">$#+=9H ' MBC@ ' $*:; ' ."& '%.;=#.","-.= ' E+$1#">$#+=1+%Z,.cH ' /". ' 9( ' =.:.Z#+=

"&#.=$:#"&- ' Z=+#."&89 ' ?(B)j@H ' -.;D=#3 ' 5&8#.,,. ' /.= '(B)j ' 1D&&.& ' ?8.,#.&.=@ ' $*:; 'F."#.=.

d"#-,"./.='/.='MBC[E+$1#">$#+=6$%",".'$&7"&/.&H'F$8'/$8'd*8#.='/.='$&-.8#.*.=#.&'L.&.'"%

!.=-,.":;'G*='Q"&/*&-'/.='(B)j'>.=]&/.=#3'(.='L.8$%#1+%Z,.c'F$&/.=#'$&8:;,".`.&/'G*%

Y.,,1.=&JVH'F+'.='$&'7.8#"%%#.'e*:,.+#"/8.f*.&G.&'/.='j=+%+#+==.-"+&'>.=8:;"./.&.='L.&.

7"&/.# '*&/'8+'/.=.&'k=$&881="Z#"+&86=.f*.&G'P7.='/". '51#">"#]# '/.= 'Be5[j+,X%.=$8.' ))J2

Z+8"#">'?.&;$&:.='A'O*&1#"+&@'+/.='&.-$#">'?8*ZZ=.88+='A'O*&1#"+&@'7.."&6,*88.&'1$&&3

)&#.=.88$&#.='<."8.'7"&/.#'/".8.='?BsBα[@!([!(B'E+%Z,.c'&":;#'&*='$&'."&.'7.8#"%%#.

e*:,.+#"/8.f*.&G'?/$8'91,$88"8:;.9'!(B4@H'8+&/.=&'G*8]#G,":;'$&'."&.'!".,G$;,'>+&'M#.,,.&

"%'L.&+%3'(".8.';$7.&'*&#.=8:;"./,":;.'e*:,.+#"/8.f*.&G.&H'/".'%"#'>.=8:;"./.&.&'M#.,,.&

/.8 ' ?BsBα[@!([!(B ' E+%Z,.c.8 ' "&#.=$-".=.& ' *&/ ' "& ' >$="$7,.= ' 4&#6.=&*&- ' G*%

%"#=.-*,".=#.&'L.&',".-.&3'(".8.'!".,6$,#'/.='Y".,8.f*.&G.&'"%'L.&+%'*&/'";=.='j+8"#"+&'"&

Q.G*-'G*%'Y".,-.&'.=8:;F.=#'/".')/.&#"6"G".=*&-'/.='>+&'!('?%"#[@1+&#=+,,".=#.&'L.&.3

!.=8:;"./.&.'!$="$&#.&'/.8'!(B[L.&.8'8"&/'7.1$&&#H'*&/'7."'."&.='F*=/.'";=.'B.,.>$&G'6P=

/$8'5*8%$`'/.='.=G.*-#.&'k=$&881="Z#"+&8$1#">"#]#'7.F".8.&W'/".'Z+,X%+=Z;.'O+1[)[M#.,,.

;$#'"&'";=.='1P=G.=.&'O+=%'%"#'iJi'5%"&+8]*=.&'?58@'."&.';D;.=.'k=$&8$1#">".=*&-86];"-1."#

2b T"H'JVVK_'e$-Z$,'.#'$,3H'JVVh
2R M."6.=#'.#'$,3H'JVVi_'-.&$*.=.'Q.8:;=."7*&-'/".8.8'E+%Z,.c.8'83*3
2U T"H'JVVK
2I k+=&f*"8#'g'k$8;a"$&H'2IUI_'O,..#H'2III_'C;="8#$1+8'.#'$,3H'9e.F')&8"-;#8'"&#+3339H'JVVK
JV (".8'8#.,,#.&'M#*%Z6'.#'$,3H'2IRI'*&/'M#*%Z6'.#'$,3H'2IU2'.=8#%$,8'/*=:;'=$/"+$1#">'%$=1".=#.8'C$,:"#="+,'6.8#_'$*:;

/".'5&8$%%,*&-'>+&'C$,:"#="+,'"&'$&/.=.&'$,8'/.&'.=F$=#.#.&H'91,$88"8:;.&9'Y".,-.F.7.&'G."-#.'8":;'"&'/".8.&'
5=7."#.&3

J2 C$=,7.=-'g'j+,,XH'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". U

$,8'/".',$&-.'O+=%'%"#'iJR'58JJ3'(.='!(B[j+,X%+=Z;"8%*8'7.."&6,*88#'$,8+'/".'<"=18$%1."#

>+&'C$,:"#="+, '*&/'/$/*=:;'$*:;'/".'5&6],,"-1."#'/.='k=]-.='7.8#"%%#.='L.&>$="$&#.&'6P=

7.8#"%%#.'4=1=$&1*&-.&H'F$8'"&'/.&'."&G.,&.&'E$Z"#.,&'4=F];&*&-'6"&/.#3'4"&.'Q"&/*&-

>+&'B.#"&+"/'s'$&'/.&'BsB[k.",'/.8'/"%.="8:;.&'B.G.Z#+=8';$#'."&.&'$&/.=.&H'+6#'/.%'>+&

C$,:"#="+,'.&#-.-.&-.8.#G#.&'466.1#3'M+'1$&&'/".'M#.*.=*&-'/.8'j=+#."&%*8#.=8'/.='Y.,,.H'";=.

4&GX%['*&/'";=.'M#+66F.:;8.,$1#">"#]#'8.;='>$="$7.,'7.."&6,*88#'F.=/.&JK3'

4"&'F."#.=.='>".,'8:;&.,,.='$=7."#.&/.='B.$1#"+&8F.-'7.8:;=."7#'/".'Q"&/*&-'>+&'C$,:"#="+,

$&'d.%7=$&=.G.Z#+=.&H'P7.='F.,:;.'C$,:"*%1$&],.'$1#">".=#'F.=/.&3'(*=:;'/".8.'E$&],.

8#=D%#'C$,:"*%'"&'/".'Y.,,.'."&H'F$8'qC$"J^o' .=;D;#H'/$/*=:;'>.=8:;"./.&.'4&GX%.'"&'";=.=

O*&1#"+& ' 7.."&6,*`# ' *&/ ' ?P7.= ' 9C$,:"*% ' =.8Z+&8. ' .,.%.&#89 ' A ' C$B4 ' [ ' "% 'L.&+%@ ' /".

k=$&881="Z#"+&86=.f*.&G'>.=8:;"./.&.='L.&.''%"#=.-*,".=#Ji3'

(".'M"-&$,P7.=#=$-*&-'1$&&'$*:;'$*6'."&.%'/="##.&'<.-'.=6+,-.&W'C$,:"#="+,'/*=:;#="##'/".

Y.,,%.%7=$& ' *&/ ' "&/*G".=# ' /"=.1# ' *&/ ' +;&. ' Q.#.","-*&- ' /.8 ' !(B ' >.=8:;"./.&.

j;+8Z;+,"Z$8.& ' ?G3Q3 ' jTCH ' jT([2@Jh3 ' (".8.= ' d.:;$&"8%*8 ' 8#."-.=# ' /". ' E+&G.&#=$#"+&

"&#=$G.,,*,]=.= ' Q+#.&8#+66. ' q98.:+&/ ' %.88.&-.=9H ' G3Q3 ' )&+8"#+,#="Z;+8Z;$# ' ?)jK@ ' *&/

("$:X,-,X:.=+,'?(5L@o'*&/'"8#'8+'$&'/.='B.-*,$#"+&'/.8'Y.,,8#+66F.:;8.,8'7.#.","-#3

d$=:"&1+F81$Jb' 7".#.# '."&.& '/.#$",,".=#.& 'l7.=7,":1 'P7.= '/". 'GF." 'G*,.#G# '7.8:;=".7.&.&H

8:;&.,,.='=.$-".=.&/.&'M"-&$,P7.=#=$-*&-8F.-.'>+&'!(3

JJ S*=*#1$'.#'$,3H'JVVi
JK OP='."&.&'-.&$*.&'4"&7,":1'"&'/".'%+,.1*,$=.'M#=*1#*='>+&'!"#$%"&'(H'!(BH'!(B4'*&/'/.88.&'O*&1#"+&.&'

8".;.'e$-Z$,'.#'$,3H'JVVh_'(.T*:$'g'Y".=+,/'2IIU3
Ji e+=%$&'.#'$,3H'2III_'Q"1,.H'0/.='g's".H'JVVi
Jh j",,$"'.#'$,3H'2IIh_'Q"1,.'g'j",,$"'2IIK_'e+%$&'.#'$,3H'2III
Jb d$=:"&1+F81$H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". I

()),-.+#/09
d+,.1*,$=.'57,]*6.'"&'/.='B.-*,$#"+&'/.='L.&#=$&81="Z#"+&'/*=:;'C$,:"#="+,'"&'!.=7"&/*&-'%"#'8."&.%'B.G.Z#+=
?!(B@3'($8'4=-.7&"8'/.='B.-*,$#"+&'1$&&'8+F+;,'M*ZZ=.88"+&'$,8'$*:;'51#">".=*&-'8."&3

()2345+#/&#W
BsB'r'B.#"&+"/'s'B.G.Z#+=_'(B4'r'!(B4'r'!"#$%"&'('B.8Z+&8.'4,.%.&#_'kO))Q'r'k=$&81="Z#"+&86$1#+='))Q_
kO))('r'k=$&81="Z#"+&86$1#+='))(_'Be5j'r'Be5'j+,X%.=$8.3

6*7%W'(.T*:$H'JVVi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2V

J3i3'l7.=['*&/'N&#.=>.=8+=-*&-

(". ' 7.8#. ' Q.*=#.",*&-8-=*&/,$-. ' 6P= ' /.& ' !.=8+=-*&-8-=$/ ' %"# ' !"#$%"& ' ( ' 7".#.# ' /".

Q.8#"%%*&-'/.8'M.=*%8Z".-.,8'>+&'Jh[\X/=+cX>"#$%"&'(K3'4='-"7#'/".'$*6-.&+%%.&.'*&/

"&'/.='\$*#'Z=+/*G".=#.'d.&-.'$&'!('-*#'F"./.=H'/$'/".8.8'?"%'O.##-.F.7.'-.8Z.":;.=#.@

YF"8:;.&Z=+/*1# ' ' /". ' F":;#"-8#. ' Y"=1*,$#"+&86+=% ' >+& ' !( ' /$=8#.,,#H ' *&/ ' .8 ' "& ' 8."&.=

E+&G.&#=$#"+& ' &":;# ' 8+ ' 8#=$66 ' -.=.-.,# ' "8# 'F". 'C$,:"#="+, ' 8.,78#JR3 '($;.= ' 1$&& ' 7." ' ."&.%

&+=%$,.&'M.=*%8Z".-.,'>+&'C$,:"#="+,'/.='Jh[\X/=+cX>"#$%"&'(K[MZ".-.,'8#$=1'8:;F$&1.&

?:$3'Kh[2VV'&%+,n,@3'5*:;'8:;DZ6.&'0=-$&.'%"#'."-.&.='C$,:"#="+,Z=+/*1#"+&'/$8'M*78#=$#'6P=

/".'Q",/*&-'>+&'$1#">.%'!('$*8'/".8.%'j++,H'/.='$,8+'/.&'!.=8+=-*&-8G*8#$&/'/.='0=-$&.

%"# '1αHJh?0\@J(K'F"./.=8Z".-.,#3' '4=',".6.=#'>3$3'"%'\"&7,":1'$*6'/".'9$,#.=&$#">.&'466.1#.9

>+&'!('F.=#>+,,.')&6+=%$#"+&.&'P7.='/".'!"#$%"&=.8.=>.&'/.8'ED=Z.=83

(".8.8'E$Z"#.,'7.8:;=]&1#'8":;'$*6'/".'Q.8:;=."7*&-'/.='1,$88"8:;.&'MX%Z#+%.'/.='l7.=[

*&/'N&#.=>.=8+=-*&-'%"#'!(_'/".'-.&$*.&'O+,-.&'>+&',$#.&#.&'d$&-.,G*8#]&/.&'8"&/'8.;=

1+%Z,.c'*&/'F.=/.&'"%'T$*6'/.='5=7."#'"&'/.&'.&#8Z=.:;.&/.&'E$Z"#.,&'$&-.8Z=+:;.&3

4"&. ':";<=,$*>,#<'&' /.8'C$,:"#="+, ' ?M.=*%8Z".-.,'>+&'Jh?0\@(K' t'JVHV' [ 'KRHh'&%+,n,@

.&#8#.;#'/*=:;'*&G*=.":;.&/.'!"#$%"&$*6&$;%.'P7.='/".'e$;=*&-H'>.=7*&/.&'%"#'6.;,.&/.=

N! ' A ' 4cZ+8"#"+& ' /.= ' \$*#H ' F+/*=:; ' /". ' .&/+-.&. ' MX&#;.8. ' *&%D-,":; ' "8#3 ' )& ' /.=

<$:;8#*%8Z;$8.'G."-.&'8":;';".='6.;,.&/.'C$J^'A'B.8+=Z#"+&'$*8'/.=')&-.8#$H'*&G*=.":;.&/.

d"&.=$,"8$#"+&'/.8'F$:;8.&/.&'M1.,.##8X8#.%8H'>.=%"&/.=#.'BP:1=.8+=Z#"+&'>+&'j;+8Z;$#'"&

/.&'e".=.&#*7*,"'*&/'>.=="&-.=#.='C$J^A5*8#$*8:;'GF"8:;.&'E&+:;.&'*&/'Q,*#3')&'/.='O+,-.

.&#8#.;#'8.1*&/]=.='\XZ.=Z$=$#;X=.+"/"8%*8H'/.='G*='d+7","8$#"+&'>+&'C$,:"*%Z;+8Z;$#'$*8

/.& ' E&+:;.& ' *&/ ' >.=%.;=#.= ' j;+8Z;$#$*88:;."/*&- ' P7.= ' /". ' e".=.& ' 6P;=#3 ' 5,8

E=$&1;."#88X%Z#+%. ' #=.#.& ' &.7.& ' /.= ' !.=="&-.=*&- ' /.8 ' d*81.,#+&*8 ' ?G3Q3 ' 8:;,$66.

Q$*:;/.:1.H ' uO=+8:;7$*:;v@ ' *&/ '0Z8#"Z$#"+& ' >3$3 ' :;$=$1#.="8#"8:;. ' '!.=]&/.=*&-.& ' $%

M1.,.##8X8#.% ' $*6W ' .8 ' 1+%%# ' G* ' E&+:;.&.=F.":;*&- ' ?>3$3 ' M:;]/.,1&+:;.&@ ' *&/

O+=%>.=]&/.=*&-.&'/.='E&+:;.&'?;$*Z#8]:;,":;'"%'Q.=.":;'/.='<$:;8#*%8G+&.&@3 '(".8.

8"&/ ' .=8# ' &$:; ' %.;=.=.& 'd+&$#.& ' /"$-&+8#"G".=7$= ' *&/ ' 8#.,,.& ' /$8 ' 1,"&"8:;. ' Q",/ ' /.=

?*7%,$,'JU'/$=3'5,8'Q."8Z".,.'1D&&.&'5*6#=."7*&-.&'/.='%.#$Z;X8]=.&'<$:;8#*%8G+&.&'*&/

7.:;.=6D=%"-. '4=F."#.=*&-.&'/.= '/"8#$,.&'4&/.&'/.= 'BD;=.&1&+:;.&H '8+F".'/.= ' #XZ"8:;.

uC$Z*#'w*$/=$#*%v'-.&$&&#'F.=/.&3''

Q."%'5/*,#.&'>.=*=8$:;#'/.='!"#$%"&'('d$&-.,'/".'-,.":;.&'8X8#.%"8:;.&'B.$1#"+&.&'F".

"&'/.='<$:;8#*%8Z;$8._'/".';.=>+=-.=*6.&.'4=1=$&1*&-'F"=/'$7.= '@'$&<>*-*5,&' -.&$&&#

JR \+,":1H'JVVb
JU L=..=H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 22

*&/'.=G.*-#'$%'M1.,.##8X8#.%'F.-.&'/.8'7..&/.#.&'<$:;8#*%8'."&'$&/.=.8'Q",/W'&.7.&'/.=

.=;D;#.&'<.":;;."#'/.='E&+:;.&'?83+3@'"8#'."&.'!.=7".-*&-8#.&/.&G'/.='E&+:;.&$:;8.&'G*

7.+7$:;#.&H ' /". ' $*8 ' ."&.= ' 8.1*&/]=.& ' 088"6"1$#"+&88#D=*&- ' ;.=>+=-.;#_ ' $*:;

4=%P/*&-86=$1#*=.&';]*6.&'8":;3

Q."'."&.='l7.=>.=8+=-*&-'%"#'!"#$%"&'('?:";&4=,$*>,#<'&@'.&#8#.;#'"&'$,,.&'5,#.=8-=*ZZ.&

/$8'E=$&1;."#87",/'/.='A*-7,#<'&H'/$8'8":;'*&#.='\XZ.=:$,:]%".'/*=:;'E$,1."&,$-.=*&-.&'"&

\$*#H'M.;&.&'*&/'$&/.=.&'F.":;.&'ED=Z.=-.F.7.&'*&/'0=-$&.&H'8+F".'/*=:;'8#$=1'.=;D;#.

E&+:;.&/":;#. ' $*8G.":;&.#3 ' )% 'k".==.":; ' #="## ' /".8.8 'E=$&1;."#87",/ '1,$88"8:;.=F."8. ' $*6

!+=$,Z.&['*&/'5,Z.&F."/.&'%"#'8#$=1.%'L+,/;$6.=7.F*:;8'?83'E$Z3'J3b3J3@'$,8'.&G++#"8:;.

C$,:"&+8.'?/.='B"&/.=@'$*63'(".8.'E=$&1;."#'1$&&'7."%'d.&8:;.&'*&/'7."'k".=.&'$*:;'/*=:;

/".'P7.=%]`"-.'5*6&$;%.'>+&'8#$=1'!"#$%"&'(';$,#"-.&'e$;=*&-8['+/.='O*##.=%"##.,&'F".

O"8:;D,'*&/'T.7.='+/.='/*=:;'/".'P7.=#=".7.&.'M*ZZ,.%.&#".=*&-'%"#'!('.&#8#.;.&3

4"&. ' \XZ.=>"#$%"&+8. ' 1$&& ' #=+#G ' /.= ' .c$1#.& ' B.-*,$#"+& ' /.8 ' C$,:"#="+,8Z".-.,8

6+,-.&/.=%$`.& '.&#8#.;.&W '/". ' ,.#G#. '\X/=+cX,".=*&-'>+&'Jh?0\@('G*'C$,:"#="+, ' 8#."-.=#

GF$='/".'Q"&/*&-88Z.G"6"#]#'*&/'51#">".=*&-86];"-1."#'/.8'd+,.1P,8'6P='/.&'!(B'8#$=1H'$7.=

$*:;'Jh?0\@(' 7.8"#G# '."&.'-.F"88.'?F.&&'$*:;'/.*#,":;'-.="&-.=.@ 'Q"&/*&-8$1#">"#]#3 'Jh

?0\@(' "8# ' "%'L.-.&8$#G 'G* 'C$,:"#="+, ' "& '/.= '\D;.'8."&.8 'M.=*%8Z".-.,8 '&":;# ' =.-*,".=#H

F.8F.-.&'.8'"&'8.;='-=+`.&'d.&-.&'>+=,".-.&'1$&&3'(".8.';+;.'E+&G.&#=$#"+&'>+&'Jh?0\@

('6P;=#'G*'8+';]*6"-.&'51#">".=*&-.&'/.='!(B9M'"&'/.&'Y".,-.F.7.&H'/$88'/$8'Q",/'/.=

\XZ.=>"#$%"&+8.'$*:;'+;&.'P7.=%]`"-.'d.&-.&'C$,:"#="+,'.&#8#.;.&'1$&&3

()),-.+#/0B
Y*8$%%.&6$88*&-'/.=';"8#+="8:;.&'58Z.1#.
/.8 ' j,$8%$8Z".-.,8 ' >+& ' Jh?0\@(K' 7."
&":;#[;*%$&.& ' j="%$#.& ' *&/ ' %+/.=&.&
4=F$:;8.&.&3 ' (.=.& ' <.=# ' "8#
>.=-,.":;8F."8. ' $*:; ' *&#.= ' /.= ' #]-,":;.&
L$7.'>+&'iVVV')N'C$,:"#="+,'/$=-.8#.,,#3'
(". 'E]8#.& ' G."-.& ' /". '%"##,.=.& ' hVx'/.=
-.F+&&.&.& ' ($#.&H ' /". ' T"&". ' /.&
d"##.,F.=#3

6*7%W'!".#;H'JVVi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2J

J3h3'!.=8+=-*&-8,$-.

($8 ' j=+7,.%H ' F". ' /.= ' !([!.=8+=-*&-8-=$/ ' G* ' 7.*=#.",.& ' "8#H ' F*=/. ' &+:; ' &":;#

G*6="./.&8#.,,.&/'-.,D8#_ '/". 'B.6.=.&G$&-$7.&'6P= '."&.&'Jh?0\@([M.=*%8Z".-.,H '/.= '."&.

$*8=.":;.&/. 'E+&G.&#=$#"+& ' >+& 'C$,:"#="+, ' 6P= ' $,, ' 8."&. '5*6-$7.&7.=.":;. ' -.F];=,."8#.#H

8:;F$&1.&'8#$=1'?N&#.=-=.&G.'G3Q3'GF"8:;.&'2J'*&/'KV&-n%,JI@3

48'-"7#'G$;,=.":;.'k;.8.&'/$=P7.=H'F".'8":;'/".'N%8#.,,*&-'/.='d.&8:;.&'>+%'($8."&'$,8

S]-.= ' *&/ ' M$%%,.= ' "& ' L.7".#.& ' %"# ' "&#.&8">.= ' M+&&.&."&8#=$;,*&- ' G*% ' 8.`;$6#.&

5:1.=7$*.=&'$*:;'"&'F.&"-.='8+&&"-.&'L.-.&/.&'$*8-.F"=1#';$#KV3

L.&.=.,, ' 8"&/ ' &*= 'F.&"-. 'e$;=*&-8%"##., ' ?>3$3 ' 6.##=.":;. ' O"8:;. ' *&/ '%$&:;. 'k.",. ' /.8

k".=1D=Z.=8@'=.":;'$&'!"#$%"&'(H'8+'/$88'IV[Ihx'/.8'Q./$=6.8'/*=:;'."-.&.'j=+/*1#"+&'*&#.=

M+&&.&."&8#=$;,*&- '-./.:1# 'F.=/.& '%P88.&K23 '($7." ' "8# ' .&#8:;."/.&#H ' /$88 '."&.=8."#8 '/".

dD-,":;1."# ' /.= '!([j=+/*1#"+& ' "& ' /.= '\$*# ' /*=:; ' /". ' -.="&-. ' M+&&.&.cZ+8"#"+& ' 8#$=1

G*=P:1-"&-H '$&/.=.=8."#8 ' #".="8:;.'e$;=*&-8%"##., '%.;='*&/'%.;='/*=:;'L.#=."/.Z=+/*1#.

.=8.#G# ' F*=/.&3 ' ($/*=:; ' -"&- ' &":;# ' &*= ' #".="8:;. 'e$;=*&- ' $,8 ' !"#$%"&f*.,,. ' >.=,+=.&H

8+&/.=&'/*=:;'/".'j;X#$#.'"&'L.#=."/.&'F"=/'8+-$='."&'L.-.&8Z".,.='/.='!([<"=1*&-.&'"&

7.$:;#,":;.='d.&-.'$*6-.&+%%.&KJ3'(".8.='Y*8$%%.&;$&-'GF"8:;.&'L.#=."/.$*6&$;%.'*&/

!"#$%"&'('d$&-.,KK'8#.,,#''&*='."&.&'58Z.1#'/.='O+,-.&'/".8.='e$;=*&-8*%8#.,,*&-'/$=H'/.&&

$*:;'"&'E*;%",:;'F*=/.'."&'5,7*%"&'.&#/.:1#H'/$8'/.='d+,.1*,$=8#=*1#*='/.8'!"#$%"&'(

B.G.Z#+=8'];&.,#'*&/'8+'!"#$%"&'('7"&/.&'1$&&Ki3'07'/".8.'Q"&/*&-'"&'/.=')&-.8#$'$,,.=/"&-8

P7.= ' /.& ' .&GX%$#"8:;.& '!.=/$**&-8>+=-$&- ' ;"&$*8 ' 7.8#.;.& ' 7,."7# ' *&/ ' /". 'B.8+=Z#"+&

#$#8]:;,":;'>.=;"&/.=#H'.=8:;."&#'6=$-FP=/"-3

)&8-.8$%# ' 8#.;# ' $7.= ' 6.8#H ' /$88 ' 8":; ' /*=:; ' /". ' !.=]&/.=*&-.& ' /.= ' %.&8:;,":;.&

T.7.&8*%8#]&/.'/".'!.=8+=-*&-'%"#'!"#$%"&'('>.=8:;,.:;#.=#.'?83'5773'K@_'/".8'%$-'."&.

/.='N=8$:;.&'6P='/".'Y*&$;%.'>+&'u-.&.#":['.&>"=+&%.&#$,'/"8.$8.8v'8."&Kh3'4"&'d$&-.,'$&

Jh?0\@(K' 8:;."&# ' 7."' /.= ' 4&#8#.;*&- ' >".,.= ' 5*#+"%%*&1=$&1;."#.& ' *&/ ' k*%+=. ' ."&.

7.-P&8#"-.&/.'B+,,.'G*'8Z".,.&KbH'F.8F.-.&'7."'"&'/".8.='\"&8":;#'-.6];=/.#.&'j.=8+&.&'."&.

=.-.,%]`"-.'E+&#=+,,.'/.8'Jh?0\@(K[MZ".-.,8'"&'7.8+&/.=.%'d$`.'&D#"-'"8#3

JI ($>".8'.#'$,3H'JVVb_'\$=/"&'.#'$,3H'JVVb_'k$*'.#'$,3H'JVVb
KV 4$#+&'g'E+&&.=H'2IUh
K2 \+,":1H'JVVJ_'\+,":1H'JVVi
KJ <",,"8'g'O$"=,XH'2IRJ
KK C+=/$"&H'2III_'L+,/7.=-H'9333j$=#'23339H'2IRi
Ki j.=.G['d$:./$'.#'$,3H'2II2
Kh C+=/$"&H'2III_'4$#+&'g'E+&&.=H'2IUh
Kb M".;.';".=G*'/".'E$Z"#.,'K3K3'?5*#+"%%*&1=$&1;."#.&@'*&/'h3'?k*%+=#;.=$Z".@'/".8.='5=7."#3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2K

)&'>".,.&'M#*/".&KR'G."-#.'8":;'."&.'%$88">.'!.=7=."#*&-'>+&'!([d$&-.,'"&'/.='Q.>D,1.=*&-

>.=8:;"./.&8#.='T]&/.='?G3k3'8"&/'P7.='UVx'/.='-.#.8#.#.&'j.=8+&.&'"&8*66"G".&#H'F.&&'."&

M.=*%8Z".-.,'>+&'Jh?0\@(K't'KV&-n%,'$,8'L=.&G.'-.8.#G#'"8#@H'F+7."']f*$#+=6.=&.'B.-"+&.&

?*&/'/+=#'>3$3'/*&1.,;]*#"-.'d.&8:;.&@'$*6-=*&/'/.='-.="&-.=.&'M+&&.&."&8#=$;,*&-'-.;]*6#

7.#=+66.& ' 8"&/3 ' )&8-.8$%# ' "8# ' /". 'Y$;, '/.= '(.6"G".&#.& '%"# ' ,.":;#.%'.7.&8+ 'F". ' /.= '%"#

%$88">.%'!([d$&-.,'?M.=*%8Z".-.,'>+&'Jh?0\@(K't'h&-n%,@'"%'M#."-.&'7.-="66.&3'(".8

,]88# ' $*6 ' ."& ' 6.;,.&/.8 'Q.F*88#8."& ' 6P= ' /$8 ' j=+7,.% ' *&/ '%$&-.,;$6#. ' )&6+=%$#"+& ' /.=

Q.>D,1.=*&-'8:;,".`.&H'F$8'."&.'-.&.=.,,.'l7.=F$:;*&-'/.8'!([MZ".-.,8'"&';D;.=.%'d$`.

.=6+=/.=,":; ' %$:;.& ' 1D&&#.3 ' Y*8]#G,":; ' 8:;."&# ' /". ' 8+=-6],#"-.=. ' *&/ ' $*8=.":;.&/.

M*ZZ,.%.&#".=*&-'>+&'!('?G3k3 '$*:; 'P7.= '/.88.& 'Y*8$#G 'G* '$,,#]-,":;.& 'T.7.&8%"##.,&@

&+#F.&/"-3 '(.= ' G* ' &"./="-. ' M.=*%8Z".-., ' >+& ' Jh?0\@(K' ;$# ' 8."&. 'N=8$:;. ' &.7.& ' /.=

-.="&-.&'!([5*6&$;%.'$*:;'"&'/.='*&G*=.":;.&/.&'N!Q[4cZ+8"#"+&'/.='d.&8:;.&H'F$8'G*

6.;,.&/.='!([j=+/*1#"+&'6P;=#3'e.7.&'-.&.=.,,'G*'-.="&-.='M+&&.&,":;#.cZ+8"#"+&'"8#'$*:;

/".'5&F.&/*&-'>+&'M+&&.&:=.%.'>+&'Q./.*#*&-W'7."'/$*.=;$6#.='!.=F.&/*&-'>+&'TMO'2h

"8# ' /". '!([j=+/*1#"+& '*%'7"8 ' G* ' IIHhx' =./*G".=#KU3 ' 4"&. ' 7.F*`#.H ' 1*=G6="8#"-. ' ?7"8 ' 2V

d"&*#.&'$&/$*.=&/.@ 'M+&&.&.cZ+8"#"+& '/.= '\$*# 'G3Q3 '>+&'L.8":;# '*&/'5=%.&'+;&.'/.&

M:;*#G ' /*=:; ' M+&&.&:=.%. ' 1D&&#. ' /".8.8 ' j=+7,.% ' .&#8:;]=6.& ' +;&. ' /$8 ' B"8"1+ ' >+&

\$*##*%+=.&'%.`7$='G*'.=;D;.&3

4"&.'&.*.'4%Z6.;,*&-'6P='/".'&D#"-.'#]-,":;.'!([5*6&$;%.'6P='E"&/.='*&/'4=F$:;8.&.'G*

.=$=7."#.& ' *&/ ' /". ' %D-,":;.& ' B"8"1.& ' -=D`.=.= ' d.&-.& ' &.* ' *&/ ' %.&-.&7.G+-.& ' G*

7.&.&&.&H 'F]=. ' .7.&6$,,8 ' .=6+=/.=,":;KI3 'd+%.&#$& ' .%Z6+;,.&. 'd.&-.& ' >+& ' :$3h[2Vµ-

?.&#8Z=3'JVV[iVV')N@'Z=+'k$-'1D&&.&'/.&'j,$8%$8Z".-.,'>+&'Jh?0\@(K'&":;#'$*6'2h[UV&-n%,

;.7.&H'F$8'G*='Y."#'$,8'Z;X8"+,+-"8:;.'E+&G.&#=$#"+&'$&-.8.;.&'F"=/'*&/'F+G*'%"&/.8#.&8

2VVV')Nnk$-'&D#"-'8"&/iV3'4"&.'M#*/".'$*8')+F$i2'8#.,,#.'G3Q3'6.8#H'/$88'6P='."&.'5&;.7*&-'/.8

Jh?0\@(K[MZ".-.,8'>+&'hV'$*6'UV'&%+,n,'#]-,":;':$3'2RVV')N'!('G*-.6P;=#'F.=/.&'%*88#.&3

)&'."&.='F."#.=.&'M#*/".'$*8'5=-.&#"&".&iJ'F"=/'F];=.&/'/.8'<"&#.=8'/".'GF."%$,"-.'L$7.

>+& ' 2VV3VVV ' )N ' !( ' 7." ' E"&/.=& ' 6P= ' /". ' !.=8+=-*&- ' %"# ' !( ' $,8 ' $*8=.":;.&/ ' *&/

*&7./.&1,":; '7.F.=#.#3 '4"& 'j",+#>.=8*:;' "& 'C$&$/$' 6P;=#. '."&.& '!.=-,.":; 'GF"8:;.&'/.=

#]-,":;.&'5*6&$;%.'>+&'iVV'*&/'JVVV')N'!('7."'M]*-,"&-.&'*&/'E,."&1"&/.=&'/*=:;3'48

G."-#.'8":;H'/$88'/".';D;.=.'(+8".=*&-'$1G.Z#$7,.'!([E+&G.&#=$#"+&.&'"%'ED=Z.='7.F"=1#.H

KR k;+%$8'.#'$,3H'2IIU_'!".#;'.#'$,3H'JVVK_'($>".8'.#'$,3H'JVVb_'E$%.&'.#'$,3H'JVVb
KU L+/$='.#'$,3H'9M+,$='N!'/+8.8'+6'X+*&-3339H'JVVb_'L+/$='.#'$,3H'9M+,$='N!'/+8.8'+6'$/*,#3339H'JVVb
KI L=..=H'JVVi_'\$#;:+:1'.#'$,3H'JVVb',".6.=&';".=G*'."&.&'-*#.&'l7.=7,":1'P7.='/.&'$1#*.,,.&'E.&&#&"88#$&/3
iV \+,,"8'g'<$-&.=H'JVVi
i2 \.$&.X'.#'$,3H'JVVK
iJ k$*'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2i

-*#'>.=#=]-,":;'*&/'8":;.='F$=iK3'4"&'>.=-,.":;7$=.8'4=-.7&"8'.=7=$:;#.'$*:;'."&'!.=8*:;'%"#

/.='#]-,":;.&'5*6&$;%.'>+&'JVVV')Nn/'7."'M:;*,1"&/.=&3'\".='F$=.&'G*8]#G,":;'1."&.=,."

!.=]&/.=*&-.&'/.8'Q,*#8Z".-.,8'>+&'C$,:"#="+,'*&/'C$J^'6.8#8#.,,7$=ii3

e$:;'M":;#*&-'/.='>+=;$&/.&.&'($#.&',]`#'8":;'/".'#+,.=".=7$=.'07.=-=.&G.'/.='#]-,":;.&

5*6&$;%.'?NT@'F+;,'7."'2V3VVV')N'6.8#,.-.&_'6P=';XZ.=:$,:]%"8:;.'MX%Z#+%.'F]=.'."&.

Y*6*;='>+&'7"8'G*'Rb3VVV')Nn/'&D#"-H'F$8'/.&'Jh?0\@(K[j,$8%$8Z".-.,'$*6'%"&/.8#.&8'bVV

&%+,n,'?+/.='JiV'&-n%,@'8#."-.&',$88.&'%P`#.ih3'(.='2IIR'>+%'O++/'$&/'e*#="#"+&'Q+$=/

?OeQ@'$*8-.-.7.&.'*&/'$1#*.,,'-P,#"-.'NT',".-#'.&#-.-.&'/".8.&'&.*.=.&'4=1.&&#&"88.&'7."

JVVV')N3

)&#.=.88$&#.= '<."8. ' 8:;."&# '/". '>+& 'C$,:"#="+, ' >.=*=8$:;#. '\XZ.=:$,:]%". '&*= '1*=G6="8#"-

$*6G*#=.#.&'*&/'/". 'L.6$;= '/.= 'e.7.&F"=1*&-.&'-.="&-H 'F.&&'%$&'.8 ' "&#.=%"##".=.&/' "&

;+;.&'(+8.&'-"7#ib3'($/*=:;',]`#'8":;'$*:;'/.='G3Q3'6P='/".'5&#"[k*%+=F"=1*&-.&'&D#"-.H

*&Z;X8"+,+-"8:;';+;.'<"=18Z".-.,'>+&'C$,:"#="+,'=.:;#'8":;.='.==.":;.&3

L.&.=.,,'8:;."&#'."&.'+=$,.'5&F.&/*&-'>+&'C$,:"#="+,'/.=')&a.1#"+&'-.-.&P7.='>+=#.",;$6#'G*

8."&H '/$ '/$8 '\+=%+&'."&. '1*=G. '\$,7F.=#G."# ' ;$# '*&/ '/$;.= ' 6P= ' ."&.& '-,.":;7,."7.&/.&

<"=18Z".-.,'8.;=';]*6"-'$ZZ,"G".=#'F.=/.&'%P88#.iR3'5*:;'/".'C$,:"*%>.=8+=-*&-'/.='k".=.H

7GF3'/.8'j$#".&#.&'"8# 'G*'7.$:;#.&H'/$'8":;';]*6"-'."&.'57;]&-"-1."#'/.='!([<"=1*&-.&

;".=>+&'G."-#iU3

iK <":1,+F'g'k$7$:1H'JVVb
ii E"%7$,,'.#'$,3H'JVVb
ih \$#;:+:1'.#'$,3H'JVVb
ib Q..='g'dX=#;*.H'JVVi_'k=*%Z'.#'$,3H'JVVi
iR (.T*:$'g'C$&#+=&$H'JVV2
iU (.T*:$'g'C$&#+=&$H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2h

J3b3'5&$,+-$

J3b323'L=*&/,$-.&
!"#$%"&'('5&$,+-$'8"&/'M*78#$&G.&H'/".'$*6'/.='L=*&/8#=*1#*='>+&'C$,:"#="+,'q7GF3'/.88.&

E.=&-.=P8# ' $*8 ' E+;,.&8#+66 ' ?C@ ' [5#+%.&o ' +/.= ' 4=-+:$,:"6.=+, '?+/.= ' /.=.& ' !+=,]*6.=[

%+,.1P,.&@' $*6-.7$*#'8"&/H'*&/'/.=.&'N=8Z=*&-'&$#P=,":;'+/.='8X&#;.#"8:;'8."&'1$&&3'M."#

."&"-.='Y."#'7.8:;]6#"-#'%$&'8":;'"&#.&8">'%"#'";=.='4&#F":1,*&-'*&/'/.='l7.=Z=P6*&-'";=.=

<"=18$%1."#'"%'#;.=$Z.*#"8:;.&'4"&8$#G3'5&$,+-$'%P88.&'."&.=8."#8'8Z.G"6"8:;'*&/';+:;$66"&

$&'/.&'!(B'7"&/.&'1D&&.&'*&/'/*=:;'F."#.=.'.7.&8+'8Z.G"6"8:;.'*&/';+:;$66"&.'Q"&/*&-'$&

!(B498'8#$=1.'"&#=$G.,,*,]=.'<"=1*&-.&'.&#6$,#.&3'($/*=:;'>.=8*:;#'%$&'/".'#;.=$Z.*#"8:;.&

466.1#.'>+&'!('$*6 '>.=8:;"./.&.'E=$&1;."#87",/.= ' ?8".;.' "& '/.&' 6+,-.&/.&'E$Z"#.,&@ 'G*

%$c"%".=.&3'5&/.=.=8."#8'8+,,.&'8".'/.&'Q,*#[C$,:"*%8Z".-.,'%D-,":;8#'F.&"-'7.."&6,*88.&H

*%'";=.'#+c"8:;.&'<"=1*&-.&'"%'!.=-,.":;'G*'C$,:"#="+,'G*'%"&"%".=.&3'

C$,:"#="+,'"8#'F.8.&#,":;'#+c"8:;.='$,8'C;+,.:$,:"6.=+,'?83'E$Z3'J3i3@H'/+:;'7."/.'d.#$7+,"#.&

>+& '!(' 8"&/ ' "& ' ";=.= '5&F.&/*&- '$*6-=*&/ '/.= ' 7." ';D;.= ' /+8".=#.= '5*6&$;%.' #+c"8:;[

;XZ.=:$,:]%"8:;.& '<"=1*&-.& ' ?F.&& ' $*:; ' "& ' *&#.=8:;"./,":;.% 'd$`.@ ' 7.8:;=]&1#3 '(".

#+c"8:;.& ' 466.1#. ' ]*`.=& ' 8":; ' ."&.=8."#8 ' G3Q3 ' "& ' (*=:;6],,.& ' *&/ ' L.F":;#8>.=,*8#H

$&/.=.=8."#8 ' "& ' ."&.% ' G* ' ;+;.& ' Q,*#[C$,:"*%8Z".-., ' ?\XZ.=:$,:]%".@H ' $*8 ' /.%

\XZ.=:$,:"*=". ' *&/ ' =.&$,. ' C$,G"6"1$#"+& ' =.8*,#".=.&3 ' (*=:; ' /". ' \XZ.=:$,:]%". ' *&/ ' /.&

4"&6,*`'>+&'!('$*6'/.&'C$J^[M#+66F.:;8.,'/.='Y.,,.&'.&#8#.;.&'>.=8:;"./.&.'j=+7,.%.H'>3$3

."&.'>.=8#]=1#.'4"&,$-.=*&-'>+&'C$,:"*%'"&'/".'E&+:;.&'*&/'/".'C$,:"6"1$#"+&'>.=8:;"./.&.=

L.F.7.'?G3Q3'M.;&.&H'L.,.&11$Z8.,&H'L.6]`F]&/.'*&/'$&/.=.'Q"&/.-.F.7.@'*&/'0=-$&.3

0Z#"%$,.=F."8.'.=G.*-.&'/".'5&$,+-$'8#$=1.'Z*&1#*.,,.'466.1#.'"&'-$&G'8Z.G".,,.&'Q.=.":;.&

?F".'/.=')%%*&%+/*,$#"+&'+/.='/.='M*ZZ=.88"+&'>+&'k*%+=F$:;8#*%'"&'!.=7"&/*&-'%"#

/.= '("66.=.&G".=*&-86D=/.=*&- '."&.= '+/.= '%.;=.=.= 'k*%+=G.,,$=#.&@ '*&/'7.."&6,*88.& '/".

$&/.=.& ' <"=17.=.":;. ' >+& ' C$,:"#="+, ' &*= ' *&F.8.&#,":;3' d$&:;. ' 5&$,+-$ ' ;$7.& ' "&

7.8#"%%#.&'Q.=.":;.&'?G3Q3'"%'4"&8$#G'-.-.&'T.*1]%".@'."&.'7"8'G*'."&"-.'2VVV[6$:;';D;.=.

51#">"#]#'$,8'C$,:"#="+,'*&/'.=F".8.&'8":;'"%'k".=>.=8*:;'$,8'F.&"-.=':$,:]%"8:;iI3''N%'/".8.

M.,.1#">"#]# ' G* ' .=%D-,":;.& '%P88.& '/". 'M*78#$&G.& '&$:; ' >.=8:;"./.&.& 'L.8":;#8Z*&1#.&

-.8#$,#.#'F.=/.&W

Y*&]:;8#'%P88.&'8".'$&'/".'T"-$&/.&[Q"&/*&-8[(+%]&.'?TQ(@'/.='-,.":;.&'4&GX%.'*&/

B.G.Z#+=.&'F".'C$,:"#="+,'7"&/.&'1D&&.&3'($8'8"&/'G*%'."&.&'/".'CX#+:;=+%'jihV'4&GX%.H

/".'$&'5*6['*&/'577$*'>+&'C$,:"#="+,'"&'/.='T.7.=H'/.='e".=.'*&/'$&/.=.&'L.F.7.&'%"#'!([

iI M;"+;$=$'.#'$,3H'JVV2_'E*%$-$"'.#'$,3H'JVVK_'09E.,,X'g'E+.66,.=H'JVVK_'T"#.=$#*='$*:;'7."'T*+&-'g'E+.66,.=H'
JVVh3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2b

d.#$7+,"8%*8'7.#.","-#'8"&/'?83'E$Z3'J323@3'<."#.=;"&';$7.&'/$8'(QjH'/.='1,$88"8:;.'E.=&[

!(B'*&/'/.= 'd.%7=$&=.G.Z#+= ' ?83 'E$Z3 'J3K3@ '."&. 'G.&#=$,. 'Q./.*#*&-3 '\".=7." ' "8# ' ."&.

-.="&-.=. 'Q"&/*&-8$66"&"#]# ' G*%'(Qj'+6# 'FP&8:;.&8F.=#H '/$ ' /".8 '/". '!.=6P-7$=1."# ' /.=

M*78#$&G'*&/'8."&.'O];"-1."#'G*%'4"&#="##'"&'/.&')&#=$G.,,*,]==$*%'?)YB@'.=;D;#hV3'd$&:;.

5&$,+-$'?G3Q3'2αHJh?0\@J[K[.Z"[(Kh2@' G.":;&.&'8":;'$7.='-.=$/.'/*=:;'."&.';D;.=.'(Qj[

Q"&/*&-8$66"&"#]#'$*83'(.='!(B'"8#'."&'.&#8:;."/.&/.='j*&1#'6P='/".'<"=1*&-'/.='5&$,+-$W

8".'1D&&.&'8."&.'TQ('"&'>.=8:;"./.&.'B":;#*&-.&'8#$7","8".=.&'*&/'8+'."&.'$-+&"8#"8:;.'?G3Q3

E\'2VbV '*&/'/". '%."8#.& '$&/.=.& '5&$,+-$@H ' $&#$-+&"8#"8:;. ' ?F.&"-. '5&$,+-$'F". 'G3Q3

YE2hIJJJ@'+/.='&":;#[$-+&"8#"8:;.'?$,8+'9&.*#=$,.9@'<"=1*&-'?&*='L.%"&"'*&/'."&"-.'8."&.=

(.=">$#.@'$&'L.&+=#.&'$*8,D8.&3'5*:;'/".'5*8F$;,'/.='$&-.8#.*.=#.&'L.&+=#.'F"=/'/*=:;'/".

5=#'/".8.='Q"&/*&-'%"#.&#8:;"./.&hJ3'e.7.&'/.='Q"&/*&-8$66"&"#]#'G*'!(B'*&/'(Qj'1$&&

$*:; ' ."&. ' >.=]&/.=#. ' BsBα[("%.="8$#"+& ' $&-.8#=.7# ' F.=/.&H ' /". ' /$&& ' F"./.=*% ' /".

566"&"#]# ' *&/ ' M.,.1#">"#]# ' /.& ' >.=8:;"./.&.& ' !(B498 ' -.-.&P7.= ' %+/"6"G".=#hK3 ' (".

Q.."&6,*88*&- ' /.= ' &":;#[-.&+%"8:;.& ' B.$1#"+&8F.-. ' >+& ' !(H ' /". ' G3k3 ' P7.=

d.%7=$&=.G.Z#+=.&'>.=%"##.,#'F.=/.&H'1D&&#.&'$*:;'."&'5*8-$&-8Z*&1#'6P='/".'L.8#$,#*&-

8.,.1#"> ' =.$-".=.&/.= ' !([5&$,+-$ ' 8."&H ' 8"&/ ' $7.= ' /$6P= ' &+:; ' &":;# ' $*8=.":;.&/ ' -.&$*

>.=8#$&/.&3

(". '5*8-$&-88#+66. ' 6P= ' /". '4&#F":1,*&- ' /.= '5&$,+-$ ' >.=8*:;# '%$& '/*=:; ' >.=8:;"./.&.

8#=*1#*=.,,.'!.=]&/.=*&-.&'"&'";=.= '<"=1['*&/'Y".,-.F.788Z.G"6"#]#H 'j+#.&G'*&/'M#$7","#]#

?>3$3 ' $*:; ' /.= ' !.=8#+66F.:;8.,*&- ' -.-.&P7.=@ ' /.& ' <"=1G".,.& ' .&#8Z=.:;.&/ ' G*

%+/"6"G".=.&hi3'\".=G*'%P88.&'/".'6P='/".'O*&1#"+&.&'?/3;3'6P='/".'Q"&/*&-'$&'/".'TQ(98'*&/

/".'6+=#,$*6.&/.&'51#">".=*&-.&@'F.8.&#,":;.&'C;$=$1#.="8#"1$'/.='O+=%'.=1$&&#'*&/'-.F$;=#

F.=/.&3'(".8.'8"&/'G3Q3'/".'0=".&#".=*&-'*&/'B"-"/"#]#'/.='6,.c"7,.&'CU'M."#.&1.##.'*&/'/".

j+8"#"+&'/.8'5[B"&-.8'"&'B.,$#"+&'G*'/.&'-.8:;,+88.&.&'B"&-.&'C'*&/'(hh'?83'5773'i$@3'5*:;

."&"-.'&":;#[8#.=+"/$,.'d+/*,$#+=.&'/.8'!(B'?G3Q3'TpJ2VUiI2'*&/'TpJ2VIUbbhb@'F*=/.&

"%'\"&7,":1'$*6'/".'5&6+=/.=*&-.&''/.='7.#.","-#.&'TQ(98'?83+3@'.&#F":1.,#3'\".=7."'=./*G".=#

%$&'C$,:"#="+,'$*6'8."&'9BP:1-=$#9'$*8'/.&'6P&6'E+;,.&8#+66$#+%.&'CU'['CJV'*&/'=.8*78#"#*".=#

$*6'>.=8:;"./.&.'5=#'?83'5773'i7@3

5*6 ' /.% ' L.7".# ' /.= ' 4&#F":1,*&- ' &.*.= ' 5&$,+-$ ' ,]88# ' /". ' 1P=G,":; ' /$=-.8#.,,#.

E="8#$,,8#=*1#*= ' /.8 ' $& ' 8."&.& ' &$#P=,":;.& ' T"-$&/.& ' -.7*&/.&.& ' !(BhR' $*6 ' 8:;&.,,.

hV T*+&-'g'E+.66,.=H'JVVh
h2 e+=%$&'.#'$,3H'JVV2
hJ C$=,7.=-H'JVVK
hK M#.//+&'.#'$,3H'JVV2
hi Q+*",,+&'.#'$,3H'JVVh'6$88#''/".'-=*&/,.-.&/.&'!.=]&/.=*&-8%D-,":;1."#.&'G*8$%%.&3
hh e+=%$&'.#'$,3H'JVV2
hb d$'.#'$,3H'JVVb
hR B+:;.,'.#'$,3H'JVVV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2R

O+=#8:;="##.';+66.&3'(".'4=-.7&"88.'/.='>.=-,.":;.&/.&'N&#.=8*:;*&-.&'/.='<"=18$%1."#'$*6

8Z.G".,,.&'L.7".#.&'*&/'/.='!.=#=]-,":;1."#'>.=8:;"./.&.='5&$,+-$'8"&/'$&'."&.%'Q."8Z".,'"&

k$7.,,.'?k$73@'2'$*6-.6P;=#3'(+=#'F*=/.'/".'j=+,"6.=$#"+&8;.%%*&-'/.='\T[bV'T.*1]%".[

Y.,,"&". ' *&/ ' /". ' !.=#=]-,":;1."# ' 7." ' d]*8.& ' *&#.= ' /=."%$, ' Z=+ ' <+:;. ' .=6+,-.&/.=

"&#=$Z.="#+&.$,.= ' )&a.1#"+& '*&#.=8*:;#3 '(". '%$c"%$, ' #+,.=".=#. '(+8"8 ' ?dk(@ 'F*=/. '/*=:;

L$7.'8#."-.&/.='d.&-.&'/.='5&$,+-$'7"8'G*%'5*6#=.#.&'>+&'\XZ.=:$,:]%".'+/.='$&/.=.&

#+c"8:;.&'B.$1#"+&.&'.=%"##.,#3

578:;,".`.&/'"8#'G*'.=F];&.&H'/$88'/".'j+#.&G'/.='5&$,+-$'"&'>.=8:;"./.&.&'<"=17.=.":;.&

%$88">'/"66.=".=#H'F.8F.-.&'%$&'8".'6P='a./.8'F."#.=.'4"&8$#G-.7".#'.=&.*#'7.8#"%%.&'%*`3

5&-$7.&'P7.='/".'<"=18$%1."#'."&.8'5&$,+-8'1D&&.&'8":;'"%%.='&*='$*6'."&.&'7.8#"%%#.&

466.1#'7.G".;.&3

()),-.+#/0C*
M#=*1#*=6+=%.,&'>+&'C;+,.8#.=+,'*&/'C$,:"#="+,'?%"#'e*%%.=".=*&-'/.='E+;,.&8#+66$#+%.@3

C;+,.8#.=+, C$,:"#="+,

6*7%8e+=%$&'.#'$,3H'JVV2

()),-.+#/0C)
L=*&/Z="&G"Z'/.='\.=8#.,,*&-'&":;#[8#.=+"/$,.='!"#$%"&'('5&$,+-$3'(".'B"&-.H'/.=.&'4"&6P;=*&-'%D-,":;'8"&/'?CH'(
*&/'4@H'8"&/'-.8#=":;.,#'/$=-.8#.,,#3

6*7%8'Q+*",,+&'.#'$,3H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2U

D*)&--&01
<"=1*&-'?$*6'\T[bV'Y.,,.&@'*&/'?7."'d]*8.&'.==%"##.,#.@'!.=#=]-,":;1."#'>.=8:;"./.&.= '!"#$%"&'('5&$,+-$'"%
!.=-,.":;'G*'!(3

E,42'$<FF GHIJ0KL1JMN0><-OPQ RDH0K>/Q

2HJh?0\@J(K'?C$,:"#="+,@ i'A'2U VHVbJh
2HJh?0\@J[2b[.&.[(K'?B+'Ji[JbKR@ VHV2h VH2Jh
2HJh?0\@J[2b[.&.[JK[X&.[(K K J
2HJh?0\@J[2b[.&.[2I[&+=[(K VHU VHh
2HJh?0\@J[2b[.&.[Ji[+c+[2I[&+=[(K VH2 b
2HJh?0\@J[JV[.Z"[(K'?dC'2JUU@ VHVVb VHVV2Jh
2HJh?0\@J[JV[.Z"[JJ[+c$[JiHJbHJR[#="8;+%+[(K'?E\'2VbV@ VHVV2 VHV2Jh
2HJh?0\@J[/".&.[JiHJbHJR[#="8;+%+[(K'?4Q'2VUI@ VHJK VHJh
2I[e+=[2HJh?0\@J(J'?j$=":$,:"#+,@ JHi VH2Jh

()2345+#/&#804(hV'r'.66.1#">.'(+8"8H'/".'hVx'<$:;8#*%8;.%%*&-'7.F"=1#_'dk('r'%$c"%$,.'#+,.=".=#.'(+8"8
7."'K')&a.1#"+&.&'"3Z3n<+:;.3

6*7%W'T*+&-'g'E+.66,.=H'JVVh

J3b3J3'4"&+=/&*&-'/.='5&$,+-$'"&'L=*ZZ.&
d+%.&#$& ' 8"&/ ' P7.= ' JVVV ' 8X&#;.#"8:;. ' !([5&$,+-$ ' Z$#.&#".=#H ' 7"8;.= ' ;$7.& ' $7.= ' &*=

<.&"-.'?G3Q3'C$,:"Z+#="+,'7."'j8+="$8"8H'83'5773'h7'*&/'E$Z3'i3i323K3'j8+="$8"8[k;.=$Z".'%"#

!(B[T"-$&/.&@'/.&'MZ=*&-'G*='1,"&"8:;.&'Y*,$88*&-'-.8:;$66#H'."&"-.'8"&/'$*6'/.%'<.-

/+=#;"&3

l7.='/".'>.=8:;"./.&.&'5*8-$&-88#+66.H'/".'T+1$,"8$#"+&'/.='M#=*1#*=>.=]&/.=*&-.&'*&/'";=.

5=#'?G3Q3'4=8$#G'."&G.,&.='E+;,.&8#+66$#+%.'/*=:;'M$*.=8#+66['+/.='M#":18#+66$#+%.@'1$&&

%$& ' /". ' 5&$,+-$ ' "& ' L=*ZZ.& ' ."&#.",.& ' ?577",/*&- ' h$ ' 8#.,,# ' /". ' >+=-.8:;,$-.&.

M#=*1#*=".=*&- ' /$=@3 ' ($ ' /". ' M#=*1#*=>.=]&/.=*&-.& ' /$8 ' O*&1#"+&88Z.1#=*% ' /.= '5&$,+-$

7.."&6,*88.&H ' 1$&& ' %$& ' /".8. ' L=*ZZ.& ' /*=:; ' >.=8:;"./.&. '<"=18:;F.=Z*&1#. ' -.&$*.=

:;$=$1#.="8".=.&3 '5*6-=*&/ '/.= ' -=+`.& 'Y$;, ' /.= '5&$,+-$ ' *&/ ' ";=.= 'L=*ZZ.& ' 1$&& '/".8.

5=7."# ' &*= ' ."&. ' -=+7. ' 4"&#.",*&- ' >+=&.;%.& ' *&/ ' /". ' F":;#"-8#.& ' O$%",".& ' 1*=G

7.8:;=."7.&hU3')&'577",/*&-'h7'8"&/'."&"-.'Q."8Z".,.'>+&'M#=*1#*=6+=%.,&'$*6-.6P;=#3

hU l7.=7,":1'P7.='/".8.8'*%6$&-=.":;.'k;.%$'7".#.&'e$-Z$,'.#'$,3H'JVV2_'e"8;""'g'01$&+H'JVV2_'e+=%$&'.#'$,3H'
JVV2_'M#."&'g'<$=1H'JVVK_'Q+*",,+&'.#'$,3H'JVVh_'(.T*:$H'JVVb_'E"##$1$'.#'$,3H'JVVb_'B+:;.,'.#'$,3H'JVVb_'
M:;.Z.&8'.#'$,3H'JVVb3
4"&G.,&.'58Z.1#.'8"&/'7."'O*a"8;"%$'.#'$,3H'JVVb_')#+;'g')"a"%$H'JVVb_'j+8&.='.#'$,3H'JVVb'/$=-.8#.,,#3
\$&8+&'-"7#'6+=#,$*6.&/.')&6+=%$#"+&.&'P7.='/".'&.*.'T"#.=$#*='"%'\"&7,":1'$*6'/".'7"+,+-"8:;.'51#">"#]#'/.='
5&$,+-$W'\$&8+&'JVV2H'JVVJH'JVVKH'JVViH'JVVhH'JVVb3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2I

()),-.+#/0I*
!+=8:;,$-'6P='/".'4"&#.",*&-'/.='!([5&$,+-$'"&'L=*ZZ.&3'(".'5*6,"8#*&-'"8#'*&>+,,8#]&/"-'*&/'&.&&#'&*='F":;#"-.
O$%",".&3

()2345+#/W'5'r'5&$,+-$

()),-.+#/0I)
Q."8Z".,.'>+&'M#=*1#*=6+=%.,&'>.=8:;"./.&.='!([5&$,+-$3

6*$34-,7%&0S<4>&#0+#.0(#*-</*

''''C$,:"#="+, 4=-+:$,:"6.=+, '''''C$,:"#="+,[L,X:+8"/
2α,Jh?0\@J(K '''!"#$%"&'(J ?IH2V[M.:+:;+,.8#$[hHRH22?2I@[#=".&.[

2HKHJh[#="+,[β[-,*:+ZX=$&+8"/@



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JV

AM'+)'$,$+,&4$&0'"#$%&$,'7%&0(#*-</*

k$:$,:"#+, C$,:"Z+#="+, j$=":$,:"#+,
''''''''''2α,Ji?0\@J(K '''''2I[e+=[2α,Jh?0\@J(J

'''0Ck'?0c$:$,:"#+,@ L.%"&" dC'2JUU
JJ[0c$[2α,Jh?0\@J(K J2[?K[\X/=+cX[K9%.#;X,7*#X,@[2αHJh?0\@J(K'' 'JV[4Z"[2α,Jh?0\@J(K

E\'2VbV B0[Ji[JbKR ks'hJR
JV[4Z"[JJ[+c$[JiHJbHJR[#="8;+%+[ '''''''' '''''2b[4&.[2α,Jh?0\@J(K JK[p&.[2iHJV[7"8.Z"[2I[&+=[
2α,Jh?0\@J(K 2α,Jh?0\@J(K

#,7%$M'$&4<,.*-&0'"#$%&$,'7%&0(#*-</*

4Q'2VUI YL'2KbU'?C[B"&-[5&$,+-@ EM'2Rb'?4[B"&-[5&$,+-@

6*7%8'd$#;".*'g'5/+="&"H'JVVJ_'T.;%$&&'.#'$,3H'9!"#$%"&'('$&/'81"&3339H'JVVi_'Q+*",,+&'.#'$,3H'JVVh3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J2

e$#P=,":;.'5&$,+-$
Y*&]:;8# ' 1$&& ' %$& ' /". ' &$#P=,":;.&H ' "& ' j6,$&G.& ' >+=1+%%.&/.& ' 5&$,+-$ ' >+& ' /.&

MX&#;.#"8:;.&'#=.&&.&3'e.7.&'/.%'8:;+&'-.&$&&#.&'4=-+:$,:"6.=+,'?83'E$Z3'J323@'8"&/';".=

>3$3 ' L,X:+8"/. ' >+& ' 2HJh?0\@J(K' G* ' .=F];&.&3 ' (".8. ' 1+%%.& ' G3Q3 ' "& ' M+,$&*%

-,$*:+Z;X,,*% ' qIH2V[M.:+:;+,.8#$[hHRH22?2I@[#=".&.[2HKHJh[#="+,[β[-,*:+ZX=$&+8"/H ' 83 ' 5773

h7o'*&/'k="8.#*%'6,$>.8:.&8'>+='*&/'G.":;&.&'8":;'/*=:;'";=.'<$88.=,D8,":;1."#'$*83'(".8.

.=D66&.#'$&/.=.'#;.=$Z.*#"8:;.'5ZZ,"1$#"+&8['*&/'<"=1%D-,":;1."#.&'$,8'/".'7."%',"Z+Z;",.&

C$,:"#="+, ' -.-.7.&.&3 ' 4"& ' 5*8G*- ' $*8 ' M3 ' L,$*:+Z;X,,*% ' F*=/. ' Q=+",.=& ' P7.= ' /$8

k="&1F$88.= ' >.=$7=.":;# ' *&/ ' .=F".8 ' 8":; ' $,8 ' F"=18$%. ' j=]>.&#"+& ' -.-.& ' !([

d$&-.,.=1=$&1*&-.&'F".'/". ' #"7"$,. '(X8:;+&/=+Z,$8".hI3 'L,X:+8"/.'>+&'!('F*=/.&'$7.=

$*:;'8X&#;.#"8:;';.=-.8#.,,#'*&/'G3Q3'"&'";=.&'<"=1*&-.&'$*6'L.6,P-.,'-.#.8#.#bV3

MX&#;.#"8:;.'5&$,+-$
(".'-=+`.'L=*ZZ.'/.='8X&#;.#"8:;.&'5&$,+-$'1$&&'%$&'&$:;'/.='5*8-$&-88#=*1#*='*&/'/.&

8*78#"#*".=#.&'5#+%.&'F."#.='*&#.=#.",.&3'd.;=6$:;'>.=]&/.=#.'5&$,+-$'%P88.&'&$:;'";=.=

:;$=$1#.="8#"8:;#.&'M*78#"#*#"+&'."&-.+=/&.#'F.=/.&'?G3Q3 '2HJh?0\@J[2b[.&.[Ji[+c+[2I[&+=[

(K'G*'/.&'2I[&+='5&$,+-$H'83*3@3

5,8'5*8-$&-88#=*1#*='."&.8'5&$,+-8'1D&&.&'(";X/=+cX.=-+:$,:"6.=+,H 'C$,:"#="+, '+/.= '?7."

&":;#[8#.=+"/$,.& ' 5&$,+-$H ' 83+3@ ' /$8 ' BP:1-=$# ' ?6P&6 ' E+;,.&8#+66$#+%.H ' CU' A ' CJV@ ' >+&

C$,:"#="+,'/".&.&3 '4"&'>".,>.=8Z=.:;.&/.8'5&$,+-'F*=/.'$*6'/.= 'Q$8"8'>+&0 G4/<7*-7,F&4<-

$*6-.7$*#W'j$=":$,:"#+,'?83'5773'h@'.&#8#.;#'/*=:;'4&#6.=&.&'/.8'C2I'>+%'5[B"&-'q2I[&+=[2HJh

?0\@J(Jo3 ' 48 ' "8# ' 6P= ' /". ' 1,"&"8:;. 'Q.;$&/,*&- '>+& ' 8.1*&/]=.%'\XZ.=Z$=$#;X=.+"/"8%*8

G*-.,$88.& ' *&/ ' G.":;&.# ' 8":; ' /*=:; ' ."&. ' 8#$=1. ' "& ' >"#=+ ' [ ' 51#">"#]# ' -.-.& ' Y.,,.& ' >+&

j=+8#$#$1$=G"&+%.&'?5Z+Z#+8."&/*1#"+&@b2'*&/'-.-.&'T.*1]%".G.,,,"&".&'$*8bJ3'5*:;'-.-.&

:$=/"+>$8:*,]=.'4=1=$&1*&-.&'G."-#.'.8'"&'."&.='-=+`.&'M#*/".'Z+8"#">.'466.1#.bK3

(".'d.;=G$;,'/.='5&$,+-$'"8#'$*6'/.= 'Q$8"8'>+&0 A*-7,$4,<-' $*6-.7$*#3'<.=/.&'$&'/.88.&

L=*&/-.=P8# '<$88.=8#+66$#+%. ' ?\@ ' 8*78#"#*".=#H ' 8+ ' .&#8#.;.& ' G3Q3 ' 6,*+=".=#. ' q\ ' /*=:; ' O

?O,*+=@'.=8.#G#o'+/.='/.*#.=".=#.'?\'/*=:;'(.*#.="*%'.=8.#G#@'5&$,+-$'>+&'1α,25?0\@J(Kbi3

O,*+=".=#.'5&$,+-$'F*=/.&'G3Q3'"%'4"&8$#G'-.-.&'k*%+=.H'/".'7.&"-&.'j=+8#$#$;XZ.=Z,$8".

?7GF3'/.=.&'O+,-.&@bhH';XZ.=Z=+,"6.=$#">.'\$*#.=1=$&1*&-.&'?F".'j8+="$8"8@bbH'/".'578#+`*&-

hI Q$:;%$&&'.#'$,3H'JVVb
bV B$%7.:1'.#'$,3H'2IUh
b2 C;.&H'k3C3H'.#'$,3H'JVVV
bJ E*%$-$"'.#'$,3H'JVVK
bK k.&-'.#'$,3H'JVVK
bi B$%7.:1'.#'$,3H'2IUb_'Q"8;+Z'.#'$,3H'2IIi
bh ' M:$-,"+&.[M.F.,,'.#'$,3H'JVVV_'N&#.&'.#'$,3H'JVVi_'M:;=D/.='.#'$,3H'JVVb
bb Q$--"+,"&"'.#'$,3H'2IIR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JJ

>+&'k=$&8Z,$&#$#.&bR'*&/'5*#+"%%*&Z=+G.88.'-.#.8#.#bU3

4"&.'dD-,":;1."#H'/".'7."'/.='MX&#;.8.'>".,.='5&$,+-$'$&-.F.&/.#'F*=/.H'"8#'/".'M*78#"#*#"+&

>+&'E+;,.&8#+66$#+%.& ' ?C@3 'N&#.= '/.& 'C[8*78#"#*".=#.& '5&$,+-$ ' "8# ' /". 'O$%",". ' /.= '2I[

e+=>"#$%"&'(K[5&$,+-$'?/".'(+ZZ.,7"&/*&-'>+&'C2I' $&'/.&'5[B"&-'F*=/.'/*=:;'GF."'\[

5#+%. ' .=8.#G#H ' 83 ' $*:; ' j$=":$,:"#+,H ' 5773 ' h7@ ' ."&. ' P7.=-.+=/&.#. 'L=*ZZ.bI3 ' !".,. ' ";=.=

d"#-,"./.='F.=/.&'$&/.=.&'L=*ZZ.&'G*-.=.:;&.#'?G3Q3'L.%"&"'2I[&+=H'83*3@3'($8'5&$,+-'2HJh

?0\@J[2b[.&.[Ji[+c+[2I[&+=[(K' ?+;&. '577",/*&-@ ' ,]88# ' 8":; ' ;".= ' ."&+=/&.& ' *&/ ' ;$# ' ."&

;.=>+==$-.&/.8 ' #;.=$Z.*#"8:;.8 ' j=+6",3 ' !.=-,":;.& '%"# ' C$,:"#="+, ' 7.8"#G# ' .8 ' ."&. ' iV[6$:;

;D;.=.'j+#.&G'"&'/.='j=+,"6.=$#"+&8;.%%*&-'>+&'\T[bV[Y.,,.&'*&/'."&.&'2VV[6$:;';D;.=.&

dk('7."'d]*8.&H'F*=/.'$,,.=/"&-8'7"8;.='&":;#'$%'d.&8:;.&'$*6'8."&.'!.=#=]-,":;1."#'*&/

<"=18$%1."#'P7.=Z=P6#RV3

4"&.'/.='Z+#.&#.8#.&'O$%",".&'"8#'/".'/.='JV[4Z"%.=.'>+&'C$,:"#="+,H'7."'/.&.&'$%'CJV' /".

j+8"#"+&.&'>+&'CJ2' *&/'CJJ' >.=#$*8:;#'8"&/'?JV[4Z"[C$,:"#="+,'7GF3'dC'2JUU'83'5773'h7@3

(".8.'.=G.*-.&'&.7.&'";=.&'.=FP&8:;#.&'<"=1*&-.&'$7.='$*:;'."&.'%$88">.'\XZ.=:$,:]%".3

4"&'!.=#=.#.='/".8.='O$%",".'"8#'E\'2VbV'?83'5773'h7@H'/$8'GF$=';+:;Z+#.&#'/".'j=+,"6.=$#"+&

%$&:;.= ' k*%+=G.,,#XZ.& ' ;.%%#H ' $7.= ' $*:; ' 6P&66$:; ' Z+#.&#.= ' "& ' /.= ' )&/*1#"+& ' >+&

\XZ.=:$,:]%".'"8#R23

N%'/". ':$,:]%"8:;.'51#">"#]# ' $7G*8:;F]:;.&H '.&#F":1.,#. '%$&'/". 'L.%"&"'5&$,+-$'%"#

GF."'"&/.&#"8:;.&'M."#.&1.##.&'$%'CJV'?/3;3'CJ2'F"=/'/*=:;'."&.'M."#.&1.##.'.=8.#G#H'/".'/.='$&

CJJ' Q.-"&&.&/.&'.&#8Z=":;#@3 '(".8.'O$%",". '>+&'5&$,+-$H '7."8Z".,8F."8. 'L.%"&" ' q2αHJh[

/";X/=+cX[J2[?K[;X/=+cX[K[%.#;X,7*#X,@>"#$%"&'(Ko'?83'5773'h7@'*&/'L.%"&"[2I[&+=H';$7.&

G*%"&/.8#'$&&];.=&/'/".'?G3Q3'7."'T.*1]%".G.,,,"&".&'$&#"Z=+,"6.=$#">.H'Z=+$Z+Z#+#"8:;.'*&/

/.&'Y.,,GX1,*8'%+/*,".=.&/.@'j+#.&G'/.='JV[4Z"%.=.H'8"&/'$7.='.#F$8'F.&"-.=':$,:]%"8:;RJ3

M#*/".&'$&'d]*8.&'.=-$7.&'."&.'2VV[2VVV'6$:;';D;.=.'$&#"Z=+,"6.=$#">.'j+#.&G'$,8'C$,:"#="+,

*&/',$88.&'/".8.'L=*ZZ.'>+&'5&$,+-$'$,8'&P#G,":;'"&'/.='Q.;$&/,*&-'."&"-.='k*%+=$=#.&H

F".'G3Q3'/.%':+,+=.:#$,.&H'Z$&:=.$#"8:;.&'*&/'/.%'j=+8#$#$[C$=G"&+%H'.=8:;."&.&RK3'e.*.=.

N&#.=8*:;*&-.& ' ."&"-.= ' d"#-,"./.= ' /".8.= ' O$%",". ' G."-.& ' /.=.& ' 8#$=1. ' $&#"Z=+,"6.=$#">.

<"=1*&- ' $*6 ' >.=8:;"./.&. ' k*%+=G.,,$=#.& ' *&/ ' $*:; ' ."&. ' %$88">. ' )&;"7"#"+& ' /.=

B.&"&.cZ=.88"+&3'(".8.'FP=/.'8".'&.7.&'/.='k*%+=#;.=$Z".'$*:;'6P='/".'Q.;$&/,*&-'>+&

Q,*#;+:;/=*:1'.%Z6.;,.&Ri3

bR 5%*:;$8#.-*"'.#'$,3H'JVVh
bU j./*,,$'.#'$,3H'JVVb
bI d"GF":1"'.#'$,3H'JVVb_'M;"%"G*'.#'$,3H'JVVb_'M":"&81"'.#'$,3H'JVVb3
RV T*+&-'g'E+.66,.=H'JVVh
R2 M".;.'4,8#&.='.#'$,3H'2IIi_'k$7.,,.
RJ e+=%$&'.#'$,3H'JVVV_'\"8$#$1.'.#'$,3H'JVV2_'<.X#8'.#'$,3H'JVVi
RK MZ"&$'.#'$,3H'JVVhH'\+,":1'.#'$,3H'JVVb
Ri d$.;='.#'$,3'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JK

4"&. ' F."#.=. ' L=*ZZ. ' 7",/.& ' /". ' JJ[0c$[5&$,+-$H ' /". ' 8":; ' >+& ' C$,:"#="+, ' /*=:; ' ."&

M$*.=8#+66[5#+%H'/$8'CJJ' "&'/.='M."#.&1.##.'.=8.#G#H'*&#.=8:;."/.&3'M."&'\$*Z#>.=#=.#.=H'JJ[

0c$:$,:"#="+, '?0CkH'83'5773'h7@H';$#'/$/*=:;'."&.'-.="&-.=.'566"&"#]#'G*%'(Qj'*&/'."&.

>.=]&/.=#.'j;$=%$:+1"&.#"13'0Ck'"8#'F.&"-.=':$,:]%"8:;'$,8'C$,:"#="+,'*&/';.%%#'>3$3'/".

MX&#;.8.'*&/'4c1=.#"+&'>+&'jk\Rh3

5,8',.#G#.'O$%",".'/.='>".,.&'5&$,+-$-=*ZZ.&'$*6'C$,:"#="+,[Q$8"8'8+,,.&'/".'2i[4Z"%.=.'>+&

C$,:"#="+,'.=F];&#'F.=/.&3'\".='8"&/'G3Q3'ks'hJJ'*&/'ks'hJR'?83'5773'h7@'."&G*+=/&.&H'/".

$&'k".=%+/.,,.&'-.-.&'Q=*8#1=.78'-.#.8#.# 'F*=/.&3 'M". ';$##.&'1$*%'<"=1*&-.&'$*6 '/.&

C$J^['*&/'/.&'E&+:;.&8#+66F.:;8.,H'1+&&#.&'$7.='/$8'k*%+=F$:;8#*%'8#$=1';.%%.&Rb3

5*:; ' ."&"-. '#,7%$M'$&4<,.*-& 0(#*-</*' ?G3Q3 ' TpJ2VUiI2 ' *&/ ' TpJ2VIUbbH ' +;&. '5773@

F*=/.& ' .&#F":1.,#3 ' \".=7." ' =./*G".=# ' %$& ' C$,:"#="+, ' $*6 ' 8."& ' 9BP:1-=$#9 ' $*8 ' /.& ' 6P&6

E+;,.&8#+66$#+%.&'CU'['CJV'*&/'=.8*78#"#*".=#'$*6'>.=8:;"./.&.'5=#'?83'5773'i7@W'd$&'1$&&

."&.&'4[B"&-'."&6P;=.&'?F+/*=:;'."&'4[B"&-'5&$,+-'.&#8#.;#H'G3Q3'EM'2RbH'83'5773'h7@H'/.&

(['+/.='/.&'C[B"&-'F"./.=."&6P;=.&'?F+/*=:;'."&'([B"&-'7GF['C[B"&-'5&$,+-H'G3Q3'YL

2KbUH ' 83 '5773 'h7H '.&#8#.;#@ '+/.= ' ."&. '(.:$,"&.[M#=*1#*= '7",/.& ' ?Q",/*&- '."&.8 '(.:$,"&.[

5&$,+-.8@3'TpJ2VUiI2'*&/'TpJ2VIUbb'F*=/.&'"&'>"#=+'*&/'"&'>">+'$*6'";=.'<"=18$%1."#

7."'j8+="$8"8'-.#.8#.#RR3 'M".'8"&/'7." '#+Z"8:;.='5&F.&/*&-'$&'/.='d$*8'/.*#,":;'F.&"-.=

:$,:]%"8:;'$,8'C$,:"#="+,'?TpJ2VUiI2'y2VVV[6$:;'*&/'TpJ2VIUbb'yKVV[6$:;@H'>3$3'/$'8".

/".'C$,:"*%=.8+=Z#"+&'/*=:;'/".'4&#.=+:X#.&'&*='F.&"-'8#"%*,".=.&3'5*:;'G."-#.&'8".'$%

j8+="$8"8[d+/.,,'/.='e$:1#%$*8'."&.';D;.=.'#;.=$Z.*#"8:;.'Q=."#.'*&/'F"=1.&'8#$=1'$*6'/".

j=+,"6.=$#"+& ' /.= 'E.=$#"&+:X#.&3 '<."#.=;"& 'F"=/ ' /". ' 4&#F":1,*&- ' >+& 'k\J[TX%Z;+:X#.&

?8".;.'E$Z3'K323')%%*&8X8#.%[L=*&/,$-.&@'-.-.&P7.='/.='>+&'k\2[Y.,,.&'7.-P&8#"-#H'F$8

."& 'F."#.=.8 '<"=1:;$=$1#.="8#"1*% ' 6P= ' j;$=%$1$ ' -.-.& ' j8+="$8"8 ' "8# ' ?8".;. 'E$Z3 ' i3i323

j8+="$8"8@3

(". ' O=$-.H ' +7 ' /". ' :$,:]%"8:;. '<"=1*&- ' >+& ' 8X&#;.#"8:;.& '!(B[T"-$&/.& ' "%%.= ' +/.=

G*%"&/.8# ' "% '\"&7,":1 ' $*6 '%$&:;. ' k;.=$Z".G".,. ' ."&. '!+==$*88.#G*&- ' ";=.= ' #$#8]:;,":;

$&-.8#=.7#.& ' 466.1#. ' "8#H ' ;$# ' 6P= ' /.& ' 4=6+,- ' /.= ' 4&#F":1,*&- ' >+& ' !([5&$,+-$ ' G*=

"%%*&#;.=$Z.*#"8:;.&'!.=F.&/*&-'G.&#=$,.'Q./.*#*&-H'7,."7#'$7.='>+=.=8#'*&7.$&#F+=#.#3

Rh M#.//+&'.#'$,3H'JVV2
Rb !.=,"&/.&'.#'$,3H'JVVV
RR d$'.#'$,3H'JVVb'6$88.&'/".'4=1.&&#&"88.'P7.='/".8.'GF."'!(B[d+/*,$#+=.&'G*8$%%.&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Ji

K3')%%*&8X8#.%

K323')%%*&Z;X8"+,+-".

(".')%%*&$7F.;='/.8'ED=Z.=8' ,]88# '8":;' "&'/".'*&8Z.G"6"8:;.'57F.;='."&.=8."#8'*&/'/".

8Z.G"6"8:;. ' 57F.;= ' $&/.=.=8."#8 ' *&#.=#.",.&3 ' (".8. ' GF." ' 4,.%.&#. ' $=7."#.& ' a.F.",8 ' %"#

;*%+=$,.& ' ?/3;3 ' ,D8,":;.&@ 'O$1#+=.& '*&/ ' "%%*&>.=%"##.,&/.& 'Y.,,.&3 '(". '*&8Z.G"6"8:;.&

)%%*&=.$1#"+&.& ' 8"&/ ' $&-.7+=.& '*&/ ' 1D&&.& ' a./.=G."# ' 8:;&.,, ' .=6+,-.&H ' /$8 ' 8Z.G"6"8:;.

)%%*&8X8#.% ' $7.= ' %*` ' /". ' 4==.-.= ' .=8# ' 91.&&.&,.=&.&9 ' *&/ ' =.$-".=# ' /$;.= ' %"# ' ."&.=

G."#,":;.&'!.=GD-.=*&-3')&'>">+',$88.&'8":;'/".8.'7."/.&'E+%Z+&.&#.&'/.=')%%*&$7F.;=

F.-.& ' ";=.= ' .&-.& '!.=&.#G*&- ' /*=:; ' -.-.&8."#"-. ' Q.."&6,*88*&- ' *&/ ' 4=-]&G*&- ' &":;#

#=.&&.&H'/+:;'6P='."&'7.88.=.8'8X8#.%$#"8:;.8'!.=8#]&/&"8'/.='5&#.",.'*&/'";=.=')&#.=$1#"+&.&

"8#'."&.'-.#=.&&#.'Q.8:;=."7*&-'8"&&>+,,3

OP= ' /". ' Q.F.=#*&- ' /.= ' )%%*&=.$1#"+&.& ' "8# ' /". ' 5%7">$,.&G ' ";=.= '<"=1*&-.& ' G.&#=$,W

."&.=8."#8'8"&/'8".'6P='/.&'ED=Z.='"%'E$%Z6'-.-.&')&6.1#"+&.&',.7.&8F":;#"-H'$&/.=.=8."#8

;$7.&'8".'$*:;'6P='/".'1D=Z.=."-.&.&'Y.,,.&'."&'-.6];=,":;.8'G.=8#D=.="8:;.8'j+#.&#"$,H'F.&&

8".' "%'l7.=%$`'+/.='$&' 6$,8:;.&'0=#.&'$7,$*6.&3'(".8.'k;.%$#"1'8#.;# ' "%'Y.&#=*%'/.8

6+,-.&/.&'578:;&"##8'/".8.='5=7."#3

K32323'N&8Z.G"6"8:;.'57F.;=

K3232323'\*%+=$,.'*&8Z.G"6"8:;.'57F.;=
(".';*%+=$,.&'5&#.",.'/.='*&8Z.G"6"8:;.&'57F.;='*%6$88.&'/$8 'E+%Z,.%.&#8X8#.%H'/".

$1*#.'j;$8.'B.$1#"+&.&H')&#.=6.=+&.'*&/'4&GX%.3'($8'T<>;-&>&#$'"'$&>'7.8#.;#'$*8'."&.=

B.";.'>+&'."&$&/.='$1#">".=.&/.&'j+,XZ.Z#"/.&3'(".8.'1.&&G.":;&.&'?+Z8+&"8".=.&@'7.6$,,.&.

Y.,,.&'+/.='4==.-.=H',+:1.&'466.1#+=G.,,.&'?;".='>3$3'd$8#G.,,.&'*&/'7$8+Z;",.'L=$&*,+GX#.&@

$&'*&/'$1#">".=.&'8".'?C;.%+#$c"8@'*&/'6P;=.&',.#G#,":;'G*='Y.,,[TX8"83

(2+$& 0 U%*'& 0 U4<$&,#&' #=.#.& ' 7." ' 8#$=1.& ' 4&#GP&/*&-8>+=-]&-.& ' $,8 ' 8X8#.%"8:;.

Q.-,."#=.$1#"+& ' $*63 ' M". ' 8"&/ ' a./+:; ' &*= ' >+& ' /"$-&+8#"8:;.% ' )&#.=.88. ' ?G3Q3 ' "& ' /.=

Q.8#"%%*&-' /.='Q,*#8.&1-.8:;F"&/"-1."#@H '/$'%$&'";=.'Z;X8"+,+-"8:;.&'O*&1#"+&.&'&":;#

-.&$*'1.&&#3

V#$&4F&4<#&' 8"&/'L,X:+Z=+#."&.H'/.=.&'."&.'N&#.=-=*ZZ.'?kXZ')@'e$:;7$=G.,,.&'7."'>"=$,.&

)&6.1#.&'>+='Q.6$,,'8:;P#G#'*&/'8+'/".'!"=*8>.=%.;=*&-'7.-=.&G#H'F+G*'%."8#'/".'MX&#;.8.



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jh

>"=$,.='j=+#."&.'-.;.%%#'F"=/3'5,8'."&G"-.='!.=#=.#.='/.='GF."#.&'N&#.=-=*ZZ.'?kXZ'))@'F"=1#

)&#.=6.=+&[γ'>3$3'"%%*&%+/*,$#+="8:;H'G3Q3'/*=:;'d$1=+Z;$-.&$1#">".=*&-3

)&'/.=',.#G#.&H'8.;='-=+`.&'L=*ZZ.';*%+=$,.='O$1#+=.&'F.=/.&'G#5">&H'/".'>.=8:;"./.&8#.

O*&1#"+&.& ' .=6P,,.&H ' G*8$%%.&-.6$88#3 ' (". ' M.="&Z=+#.$8. 'TX8+GX% ' G3Q3 ' F"=/' $*8 ' /.&

L=$&*,$ ' &.*#=+Z;",.= ' L=$&*,+GX#.& ' 6=."-.8.#G#H ' *&/ '(.6.&8"&.' %$:;.& ' /". 'd.%7=$&.&

%"1=+7".,,.='4==.-.='Z.=%.$7.,3'(".8.'T"8#.'>+&'4&GX%.&'*&/'";=.&'O*&1#"+&.&',".`.'8":;

&+:;'8.;=',$&-'6+=#8.#G.&3

K32323J3'Y.,,*,]=.'*&8Z.G"6"8:;.'57F.;=
(".'Y.,,.&'/.8'*&8Z.G"6"8:;.&')%%*&8X8#.%8'.&#8#.;.&'q7"8'$*6'e$#P=,":;.'E",,.=G.,,.&'?eE[

Y.,,.&@o ' $,,. ' "% ' E&+:;.&%$=1 ' $*8 ' %X.,+"/.& ' M#$%%G.,,.&_ ' G* ' ";&.& ' -.;D=.& ' &.7.&

L=$&*,+:X#.&'/".'Y.,,.&'/.8'%+&+&*:,.]=.&'j;$-+:X#.&8X8#.%8'?djM@'*&/'eE[Y.,,.&3

L=$&*,+:X#.&

(".8. ' Y.,,-=*ZZ. ' ,]88# ' 8":; ' ";=.= '5&6]=77$=1."# ' &$:; ' "& '#&+$4<;%,-&H ' .+8"&+Z;",. ' *&/

7$8+Z;",.'L=$&*,+:X#.&'*&#.=#.",.&H'F+7."'/".'&.*#=+Z;",.&'>3$3'Q$1#.=".&H'Y.,,#=P%%.='*&/

O=.%/Z$=#"1.,'Z;$-+:X#".=.&3'M".'.=1.&&.&'.&#GP&/*&-87./"&-#.'07.=6,]:;.&>.=]&/.=*&-.&

/.8'4&/+#;.,8H '>.=,$88.& ' "& 'B.$1#"+& '/$=$*6 '/". 'Q,*#7$;& '*&/'F$&/.=&' "&8 'L.F.7.'$*8

?("$Z./.8.@3

G<',#<;%,-&'L=$&*,+:X#.&'G"=1*,".=.&'&*=':$3'KV'd"&*#.&'"&'/.='Q,*#7$;&'*&/'F$&/.=&'/$&&

"&8'L.F.7.'$*8H'F+'8".'."&.'T.7.&88Z$&&.'>+&'7"8'G*'GF."'<+:;.&';$7.&3'M".'1D&&.&'F".

/". ' e.*#=+Z;",.& ' .66.1#"> ' Z;$-+:X#".=.&H ' -.7.& ' $7.= ' /". ' )&;$,#88#+66. ' ";=.= ' L=$&*,$

qZ=+#.+,X#"8:;.'+/.=' =.$1#">.'M$*.=8#+66>.=7"&/*&-.&'[ '>3$3 'M*Z.=+c"/[B$/"1$,.'?z0J[@ '*&/

<$88.=8#+66Z.=+c"/'?\J0J@'['.=G.*-.&/.'4&GX%.RUo'"%'L.-.&8$#G'G*'/.&'e.*#=+Z;",.&'$*:;

"&'/.&'4c#=$G.,,*,]==$*%'?4YB@'$73'($/*=:;'F"=1.&'8".'$*:;'-.-.&'.c#=$G.,,*,]=.'j$=$8"#.&

?F".'<P=%.=@H'F.8F.-.&'%$&'";='>.=%.;=#.8'5*6#=.#.&'%"#'."&.%'j$=$8"#.&7.6$,,'>.=7"&/.#3

(". ' O*&1#"+&.& ' /.= 'W*'<;%,-&#' L=$&*,+:X#.& ' 8"&/ ' &+:; ' F."#-.;.&/ ' *&7.1$&&#H ' >+&

Q./.*#*&- ' "8# ' a./+:; ' ";=. ' Q.#.","-*&- ' $& ' Z$#;+Z;X8"+,+-"8:;.& ' )%%*&=.$1#"+&.& ' F".

5,,.=-".&W'/.='Y.,,#XZ 'F"=/ '/*=:;'/".'Q"&/*&-'>+&')%%*&-,+7*,"&'4'?)-4@'$1#">".=# '*&/

/.-=$&*,".=#'/$=$*6;"&3'\".=7."'F.=/.&'M.=+#+&"&'*&/'\"8#$%"&'?GF."'M*78#$&G.&H'/".'/.&

L.6]`#+&*8 '*&/'/". 'L.6]`Z.=%.$7","#]# '7.."&6,*88.& '*&/'/$/*=:; '4&#GP&/*&-8=.$1#"+&.&

%+/*,".=.&@'$*8'8."&.&'L=$&*,$'"&'/.&'4YB'$*8-.8:;P##.#3

RU M".;.'571P=G*&-.&n'4=1,]=*&-.&'*&#.='\J0J3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jb

($8'd+&+&*:,.]=.'j;$-+:X#.&8X8#.%

(". ' Y.,,.& ' /.8 'd+&+&*:,.]=.& ' j;$-+:X#.&8X8#.%8 ' ?djM@ ' 6+=%.& ' ."&. ' -=+`. ' L=*ZZ.

>.=8:;"./.&.='57F.;=G.,,.&3'M".'/"66.=.&G".=.&'8":;'&$:;'";=.='("$Z./.8.'*&#.='/.%'4"&6,*`

/.8 ' ,+1$,.& 'L.F.7.8 ' $*8-.;.&/ '>+& '/.& ' "& '/.= 'Q,*#7$;& ' G"=1*,".=.&/.& 'd+&+:X#.& ' G*

>.=8:;"./.&.& ' 5=#.& ' >+& ' d$1=+Z;$-.&3 ' M+ ' .&#8#.;.& ' "% ' E=."8,$*68X8#.% ' *&/ ' "&

>.=8:;"./.&.& ' L.F.7.& ' /.&/="#"8:;. ' Y.,,.& ' ?(C{8 ' +/.= ' \"8#"+GX#.&@H ' "% ' E&+:;.&

08#.+1,$8#.&'*&/'"%'YeM'd"1=+-,"$[Y.,,.&3

d$1=+Z;$-.& ' 8"&/ ' 8.;= '>".,8."#"-W ' 8". ' 8X&#;.#"8".=.& '*&/ ' 8.G.=&".=.& '>".,. 'O$1#+=.&H '/".

8X8#.%"8:;.'*&/',+1$,.'4&#GP&/*&-8=.$1#"+&.&'7.."&6,*88.&'q*3$3')&#.=,.*1"&[2'?)T[2@H')T[2VH

)T[2JH'k*%+=&.1=+8.6$1#+=[α' ?keO[α)H'9-=$&*,+:X#.[%$:=+Z;$-.':+,+&X[8#"%*,$#"&-'6$:#+=9

?Ld[CMO@'*&/'$&/.=.'CX#+1"&.'*&/'C;.%+1"&.o3'Y*/.%'1D&&.&'8".'+Z8+&"8".=#.'j$=#"1.,

;.=>+==$-.&/'Z;$-+:X#".=.&'*&/'$*6'";=.&'d\C[)) ' ?9%$a+= ';"8#+:+%Z$#"7","#X':+%Z,.c9@ ' [

d+,.1P,.&'5&#"-.&Z=]8.&#$#"+&'7.#=."7.&H'"&/.%'8".'Z;$-+:X#".=#.'5&#"-.&.'8Z$,#.&'*&/'8".

$,8'1,."&.'?"&'d\C[))'d+,.1P,.'."&-.7$*#.@'j.Z#"/.'$&'/".'Y.,,+7.=6,]:;.'7="&-.&3'($%"#

8#.,,.& ' 8". ' /.& ' G.&#=$,.& ' Q.=.":; ' /.= ' $&#"-.&Z=]8.&#".=.&/.& ' Y.,,.& ' ?5jC{8@ ' /$= ' *&/

7.8#"%%.&'/*=:;'0=#'*&/'O+=%'?G3Q'P7.='!$="$#"+&.&'/.=':+8#"%*,$#+="8:;.&'d+,.1P,.'$*6

/.= ' Y.,,+7.=6,]:;.@ ' /.= ' 5&#"-.&Z=]8.&#$#"+& ' %$`-.7,":; ' /.& ' C;$=$1#.= ' /.= ' 6+,-.&/.&

)%%*&$&#F+=#3 ' l7.=/".8 ' 8"&/ ' 8". ' $& '<*&/;.",*&-8Z=+G.88.& ' *&/ ' /.= ' Y.=8#D=*&- ' >+&

k*%+=G.,,.&'7.#.","-#3

(.&/="#"8:;.'Y.,,.&

5*6-=*&/'";=.='G.&#=$,.&'B.,.>$&G'6P='/".'M#.*.=*&-'/.8')%%*&8X8#.%8'$,,-.%."&'*&/'";=.=

?F."#.='*&#.&'7.;$&/.,#.@'F":;#"-.&'B+,,.'"%'>+&'!('7.."&6,*88#.&')%%*&8X8#.%'F"=/'/".

M*7Z+Z*,$#"+&'/.='(C98' $*86P;=,":;.='7.8Z=+:;.&RI3 '(".'GF."'N&#.=-=*ZZ.&'/".8.='Y.,,$=#

?/". '%X.,+"/.& '*&/'/".'Z,$8%$:X#"8:;.&'(C98@ '*&#.=8:;."/.&'8":;' "& '/.= '4cZ=.88"+&'>+&

"%%*&%+/*,$#+="8:;.& ' CX#+1"&.&H ' 4=1.&&*&-8=.G.Z#+=.& ' *&/ ' 1+8#"%*,$#+="8:;.&

d+,.1P,.&UV3'5,,.'(C98'.&#8#.;.&'*&#.='/.%'4"&6,*`'>+&'<$:;8#*%86$1#+=.&'?G3Q3')T[i'*&/

Ld[CMO@ ' $*8 'd+&+:X#.& ' ?83+3@ ' *&/ ' /*=:;,$*6.& ' ."&.& ' ?$*6 ' %+,.1*,$=.= ' 47.&. ' 1$*%

>.=8#$&/.&.&@'B."6*&-8Z=+G.`'?83'5773'b@3'M".'8"&/'/".'Z+#.&#.8#.&'5jC98'*&/'>+&'G.&#=$,.=

Q./.*#*&-'6P='/".')&"#"$#"+&'/.='Z="%]=.&'k[Y.,,[%./"".=#.&')%%*&$&#F+=#H'/$'&*='8".'/".

O];"-1."#';$7.&H'8+F+;,'&$">.'C(i^' ?C('r' 9:,*8#.='+6'/"66.=.&#"$#"+&9@ '$,8'$*:;'C(U^' k[

TX%Z;+:X#.&'?83*3@'G*'8#"%*,".=.&U23

RI 4"&.&'$*86P;=,":;.&'l7.=7,":1'P7.='/".'4&#F":1,*&-'*&/'O*&1#"+&.&'>+&'(C98'-.7.&'\$:18#."&'g'
k;+%8+&H'JVVi

UV M;+=#%$&'g'T"*H'JVVJ_'j.&&$'.#'$,3H'JVVJ'"&6+=%".=.&'P7.='/".8.'GF."'N&#.=-=*ZZ.&3
U2 M#."&%$&H'2II2_'\$=#H'2IIR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JR

5*8';]%$#+Z+.#"8:;.&'M#$%%G.,,.&'/"66.=.&G".=.&'8":;'*&=."6.'(C98H'/".'"&''Z.="Z;.=.H'&":;#[

,X%Z;$#"8:;.'L.F.7.'."&F$&/.=&'?G3Q3'T$&-.=;$&8G.,,.&' "&'/".'\$*#@'*&/'1+&#"&*".=,":;

5&#"-.& ' $*6&.;%.&3 ' (".8.8 ' F"=/ ' $*6 ' ."&.% ' .&/+8+%$,.&H ' d\C ' ))[7.8:;=]&1#.&

M#+66F.:;8.,F.- ' Z=+G.88".=#3 ' e$:; ' /.% '5&#"-.&1+&#$1# ' *&/ ' $7;]&-"- ' >+& ' /.= '5=# ' /.8

5&#"-.&8 ' F$&/.=& ' /". ' (C98 ' "& ' ";= ' Y".,-.F.7.W ' /". ' k[Y.,,[$7;]&-"-.& ' Q.=.":;. ' /.=

8.1*&/]=.&',X%Z;$#"8:;.&'0=-$&.H'/".'/".8.&'ED=Z.=7.=.":;'/=$"&".=.&H'*&/'F+'/$8'j="%"&-

/.= ' &$">.& 'k[Y.,,.& ' .=6+,-#3 '5*6 ' /".8.= '<$&/.=*&- ' =."6.& ' /". '(C98 ' *&#.= ' /.%'4"&6,*`

Z=+"&6,$%%$#+="8:;.= ' M#"%*," ' qG3Q3 ' keO−α,' )T[2 ' *&/ ' T"Z+Z+,X8$::;$="/. ' ?TjM@o ' *&/

8Z.G".,,.= ' Y.,,[G*[Y.,,[E+&#$1#. ' ?G3Q3 ' G* ' /.% ' 07.=6,]:;.&%+,.1P, ' C(iV ' *&/ ' G*

8#"%*,$#+="8:;.& ' k[Y.,,.&@UJ' Z;]&+#XZ"8:;3 ' \".=7." ' >.=="&-.=& ' 8". ' ";=. ' O];"-1."#.& ' G*=

5&#"-.&$*6&$;%.'*&/'[Z=+G.88".=*&-H'F];=.&/'";=.'E$Z$G"#]#'/.='5&#"-.&Z=]8.&#$#"+&'?$*6

/.%'&*&'8#$=1'.cZ="%".=#.&'d\C'))[E+%Z,.c@'*&/'/.='4cZ=.88"+&'>+&'1+8#"%*,$#+="8:;.&

07.=6,]:;.&%+,.1P,.& ' qF". ' C(iVH ' C(UVH ' C(UKH ' C(Ub ' *&/ ' CC[C;.%+1"&[B.G.Z#+= ' R

?CCBR@o'8#."-#UK3')%'Y".,-.F.7.'$&-.1+%%.&'Z=]8.&#".=.&'/".'(C98'Z=+G.88".=#.8'5&#"-.&

$*6 'd\C')) '*&/ ' "&#.=$-".=.& '%"# ' $&#"-.&8Z.G"6"8:;.& 'TX%Z;+:X#.&3 ' )%'5&8:;,*` '/$=$&

.=6+,-#'/".'GF."#.'j;$8.'/.='B."6*&-'?/".'6*&1#"+&.,,.'B."6*&-@3')&'/".8.='-.F"&&.&'/".'(C98

/".'O];"-1."#'G*='51#">".=*&-'>+&'k[Y.,,.&H'Q[Y.,,.&'*&/'eE[Y.,,.&H'8+F".'G*='j=+/*1#"+&

>+&'Z=+"&6,$%%$#+="8:;.&'CX#+1"&.&'F".'keO'*&/')T[2JUi3

N% ' ."&. ' ;+:;Z+#.&#. ' 5jC ' G* ' F.=/.&H ' /*=:;,$*6.& ' /". ' (C98 ' $,8+ ' ."&.& ' GF."8#*6"-.&

B."6*&-8Z=+G.`3 '48 ' "8# ' a./+:; '7.1$&&#H '/$88 '(C98 ' 8+F+;, ' "& '/.= 'j.="Z;.=". '$,8 '$*:;' "%

k;X%*8'&":;#'&*='"%%*&+-.&H'8+&/.=&'$*:;'#+,.=+-.&'F"=1.&'1D&&.&Uh3'!3$3'*&=."6.'(C98

;$7.&'#+,.=+-.&.'O];"-1."#.&H'%"#'/.=.&'\",6.'8".'k[Y.,,.&'%"#'"%%*&8*ZZ=.88">.='51#">"#]#

"&/*G".=.&UbH'$7.='$*:;'466.1#+=[k[Y.,,.&'"&'";=.='O*&1#"+&';.%%.&'1D&&.&UR3'

eE[Y.,,.&

eE[Y.,,.&'7",/.&'/".',.#G#.'Y.,,-=*ZZ.'/.='*&8Z.G"6"8:;.&'57F.;='*&/'-.;D=.&'G*='O$%",".

/.= ' TX%Z;+:X#.&H ' /.=.& ' 8]%#,":;. ' $&/.=. ' !.=#=.#.= ' /". ' Y.,,.& ' /.= ' 8Z.G"6"8:;.&

)%%*&$7F.;='8#.,,.&3'T./"-,":;'/".'eE[Y.,,.&'G];,.&'G*='$&-.7+=.&.&'57F.;=H'"&'/.=.&

B$;%.&'8". 'k*%+=G.,,.& '*&/'>"=*8"&6"G".=#. 'ED=Z.=G.,,.& '.=1.&&.&'*&/' #D#.&H ' "&/.%'8".

&$:;'E+&#$1#'G*='Y".,G.,,.'GX#+#+c"8:;.'O$1#+=.&'?F".'G3Q3'keO@'6=."8.#G.&H'F$8'/".8.'Y.,,.

8+'8#$=1'8:;]/"-#H'/$88'8".'"&&.=;$,7'>+&'M.1*&/.&'7"8'F.&"-.&'d"&*#.&'8#"=7#3

UJ Q$&:;.=.$*'.#'$,3H'JVVV
UK Y;+*'g'k.//.=H'2IIh_'Q$&:;.=.$*'.#'$,3H'JVVV_'\$:18#."&'g'k;+%8+&H'JVVi
Ui \$:18#."&'g'k;+%8+&H'JVVi
Uh Q$&:;.=.$*'g'M#."&%$&H'2IIU
Ub S+&*,."#'.#'$,3H'JVVV_'S+&*,."#'.#'$,3H'JVV2
UR (;+/$Z1$='.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JU

)%'B$;%.&'/.=')%%*&=.$1#"+&'$*6'!"=*8"&6.1#.'F.=/.&'eE[Y.,,.&'&$:;'/.&'.=8#.&'k$-.&

/*=:;':X#+#+c"8:;.'k[TX%Z;+:X#.&'$7-.,D8#3'(".8.'$##$:1".=.&'?"%'L.-.&8$#G'G*'/.&'eE[

Y.,,.&H'/".'d\C[,+8.'Y.,,.&'#D#.&@'Y.,,.&H'/".'5&#"-.&.'$*6'd\C[)'d+,.1P,.&'Z=]8.&#".=.&3

(".'=.-*,$#+="8:;.'51#">"#]#'/.8')%%*&8X8#.%8H'/".'P7.=8:;".`.&/.'B.$1#"+&.&'>.=;"&/.=&

8+,,H ' F"=/ ' >+& ' >.=8:;"./.&.& ' Y.,,#XZ.& ' -.#=$-.&H ' G* ' /.&.& ' $*:; ' eE[Y.,,.& ' -.;D=.&

1D&&.&UU3

()),-.+#/0X
M#*6.&'/.= '4&#F":1,*&-'>+&'/.&/="#"8:;.&'Y.,,.&3 '!.=8:;"./.&.' "%%*&%+/*,$#+="8:;. 'k;.=$Z.*#"1$ 'F"=1.&'$*6
."&G.,&.'4&#F":1,*&-88:;="##._'/".'5&-="668Z*&1#.'>+&''!(B[5-+&"8#.&'8"&/'-.1.&&G.":;&.#'*&/'$*:;'F."#.=.'/+=#
F"=1.&/.'d"##.,'$*6-.6P;=#3

()2345+#/&#W
\MC'r'\]%+Z+.#"8:;.'M#$%%G.,,._'"(C98'r'*&=."6.'/.&/="#"8:;.'Y.,,.&_'CCB'r'CC[C;.%+1"&=.G.Z#+=_'kTB'r'#+,,[
,"1.'B.G.Z#+=_')T'r')&#.=,.*1"&_'keO'r'k*%+='e.1=+8.'O$1#+=_'C('r':,*8#.='+6'/"66.=.&#"$#"+&

6*7%W'\$:18#."&'g'k;+%8+&H'JVVi

UU Y.&-'.#'$,3H'2III_'M."&+'.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JI

K323J3'MZ.G"6"8:;.'57F.;=
(". ' 8Z.G"6"8:;. ' +/.= ' .=F+=7.&. ' )%%*&$7F.;= 'F"=/ ' >+& ' /.= ' O$%",". ' /.= 'TX%Z;+:X#.&

-.#=$-.&H'G*'/.='&.7.&'/.&'+7.&'$&-.8Z=+:;.&.&'eE[Y.,,.&'/.='*&8Z.G"6"8:;.&'57F.;='/".

k[ '*&/'Q[ 'TX%Z;+:X#.& '-.;D=.&3 'Q[Y.,,.& '8+=-.&' 6P= '/". ';*%+=$,.&[H 'k[Y.,,.& ' 6P= '/".

G.,,>.=%"##.,#.&')%%*&=.$1#"+&.&'/.='8Z.G"6"8:;.&')%%*&$7F.;=3

TX%Z;+:X#.&'.&#8#.;.&'"%'E&+:;.&%$=1'$*8',X%Z;+"/.&'M#$%%G.,,.&'*&/'/*=:;,$*6.&'"%

k;X%*8'7GF3'"&'/.='Q*=8$'O$7=":""'/.='!D-.,'?k[TX%Z;+:X#.&@'+/.='"%'E&+:;.&%$=1'*&/

/.&'j.X.=8:;.&'j,$##.&'7."%'M]*-.='?Q[TX%Z;+:X#.&@'."&.&'B."6*&-8>+=-$&-3'

K323J323'Q[TX%Z;+:X#.&
Q[TX%Z;+GX#.&'.cZ="%".=.&'$*8'."&.='!".,G$;,'-.&.#"8:;.='5&,$-.&'G*8$%%.&-.8#.,,#.'Q[

Y.,,[B.G.Z#+=.& ' ?QCB@H 'F+7." ' a./.= 'Q[Y.,,[E,+& '%"# ' 8."&.% 'QCB' &*= ' ."& ' 7.8#"%%#.8

5&#"-.&'.=1.&&#3'\".='1$&&'%$&'$*#+=.$1#">.'>+&';+:;['*&/'&"./.=$66"&'5&#"-.&'7"&/.&/.&

Q[TX%Z;+:X#.& ' *&#.=8:;."/.&3 ' )% ' !.=,$*6 ' /.= ' Q[Y.,,[51#">".=*&-UI' .=6+,-# ' /". ' .=8#.

B$1#"+&8"&"#"$#"+&'/*=:;'/.&'E+&#$1#'G*'/.&/="#"8:;.&'Y.,,.&'?83+3@'*&/'$&#"-.&8Z.G"6"8:;.&

k[TX%Z;+:X#.& ' ?83*3@3 ' )% ' 5&8:;,*` ' F$&/.=& ' /". ' $1#">".=#.& ' Q[Y.,,.& ' "& ' 8.1*&/]=.

,X%Z;$#"8:;.'0=-$&.'?G3Q3'/".'d$&/.,&@'."&H'F+'8".'8":;'G*'Z=+,"6.=".=.&/.&'C.&#=+7,$8#.&

/"66.=.&G".=.&H'/".'/".'/*&1,.&'E.=&7.=.":;.'/.='.&#8#.;.&/.&'-.=%"&$,.&'Y.&#=.&'7",/.&3

(".'%."8#.&'C.&#=+7,$8#.&H'>3$3'/".'$*#+=.$1#">.&H'F.,:;.'/".'7$8$,.&';.,,.&'Q.=.":;.'/.=

-.=%"&$,.& 'Y.&#=.& '7",/.&H ' .&/.& ' "& ' /.= '5Z+Z#+8.3 'e*= 'F.&"-. '-.;.& 'G*= 'Q",/*&- '/.=

;+:;$66"& ' $&#"-.&7"&/.&/.& ' C.&#=+:X#.& ' P7.=H ' /". ' /.& ' $&#"-.&8Z.G"6"8:;.& ' k[Y.,,.&

Z=+G.88".=#.8 ' 5&#"-.& ' Z=]8.&#".=.&3 ' ($/*=:; ' =.-.& ' 8". ' /".8. ' G*= ' 4cZ=.88"+& ' /.8

07.=6,]:;.&Z=+#."&.8'C(iV'*&/'G*='M.G.=&".=*&-'>+&'CX#+1"&.&'$&H'F$8'F"./.=*%'/".'Q[

Y.,,.&'$1#">".=#3 '(.='E+&#$1#'G*%'Z$88.&/.&'5&#"-.&'*&/'G*'/.&'k[Y.,,.&'6P;=#'$,8+'G*=

9M.,.1#"+&9 '/.8'E,+&8H'/.='8":;'/$=$*6;"&'%.;=6$:;'#.",# '*&/'"%'T$*6'>+&'6P&6'k$-.&'G*=

j,$8%$G.,,.'/"66.=.&G".=#3 '(".8.'Z=+/*G".=# ';+;.'d.&-.&'>+&'8Z.G"6"8:;.&'*&/'6P= '/".8.&

E,+& ' #XZ"8:;.& '5&#"1D=Z.=& ' ?51@' *&/ '8.G.=&".=# ' 8". ' "& ' /.& '4YBH 'F+/*=:; '-,.":;$=#"-.8

5&#"-.& ' -.1.&&G.":;&.# ' *&/ ' 8."&. ' j;$-+:X#+8. ' 8#$=1 ' 7.8:;,.*&"-# ' F"=/3 ' e.7.& ' /".8.&

j,$8%$G.,,.& '1D&&.&'/*=:;' ,]&-.=.& 'E+&#$1#'G*' ?>+&'/.&'k[Y.,,.& '.cZ="%".=#.%@ 'C(iV

$*:; ' Q[L./]:;#&"8G.,,.& ' ?9%.%+=X ' :.,,89H ' F+;, ' ."&. ' !+=8#*6. ' /.= ' =."6.& ' j,$8%$G.,,.@

.&#8#.;.&3 ' (".8. ' P7.=,.7.& ' %.;=.=. ' S$;=. ' *&/ ' .=%D-,":;.& ' "% ' O$,, ' /.8 ' F"./.=;+,#.&

5&#"-.&1+&#$1#8'."&.'8:;&.,,.'5*6&$;%.'/.='5&#"1D=Z.=Z=+/*1#"+&3'l7.=/".8']&/.=#'8":;'"%

O$,,'."&.8'.=&.*#.&'5&#"-.&1+&#$1#.8'/.='Z=+/*G".=#.'5&#"1D=Z.=#XZW'7."%'4=8#1+&#$1#'F"=/

)-d'?."&'-=+`.8'j.&#$%.=@'-.7",/.#H'&$:;'YF."#1+&#$1#'$7.='/$8',.":;#.H'p[6D=%"-.')-L3

UI 4"&.'l7.=8":;#'P7.='/".8.'!+=-]&-.'%"#'-.&$*.&'T"#.=$#*=>.=F."8.&'6"&/.#'8":;'7."'d+=-$&'.#'$,3H'JVVV3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". KV

($8')%%*&-,+7*,"&')-5'"8#'."&'("%.=H'/.='$,8'8.1=.#+="8:;.='5&#"1D=Z.='$*6'M:;,."%;]*#.&

,+1$,'$*6#="##_'5&#"1D=Z.='>+%')-4[kXZ'8Z".,.&'7."'$,,.=-"8:;.&'j=+G.88.&'."&.'G.&#=$,.'B+,,.3

K323J3J3'k[TX%Z;+:X#.&
Q."'";=.='B."6*&-'%P88.&'/".'k[TX%Z;+:X#.&',.=&.&H'$*6'."&.'E+%7"&$#"+&'>+&'d\C'*&/

5&#"-.& 'G* ' =.$-".=.&3 'O.=&.= 'F"=/ 'P7.=Z=P6#H '+7 '/.= ' .cZ="%".=#. 'k[Y.,, 'B.G.Z#+= ' ?kCB@

$*#+=.$1#"> ' "8#H '$,8+'$*6'1D=Z.=."-.&.8'j=+#."& '=.$-".=#H 'F$8'G*= '!.=&":;#*&- '/.= 'k[Y.,,.

6P;=.&'FP=/.3'(".'&*&'=."6.&'k[TX%Z;+:X#.&';$7.&'&.7.&'";=.%'kCB'&+:;'."&'F."#.=.8

07.=6,]:;.&%+,.1P,H'/*=:;'/$8'8".'"&'GF."'N&#.=-=*ZZ.&'*&#.=#.",# 'F.=/.&'1D&&.&W'C(i[

7GF3'C(U['Z+8"#">.'?C(U^@'k[Y.,,.&'*&#.=8:;."/.&'8":;'/*=:;'/.&'9:,*8#.='+6'/"66.=.&#"$#"+&9

?C(@'*&/';$7.&'*&#.=8:;"./,":;.'5*6-$7.&3'Q."/.&'N&#.=-=*ZZ.&'"8# ' a./+:;'-.%."&8$%H

/$88 ' 8". ' [ ' ."&%$, ' $1#">".=# ' [ ' G.&#=$,. ' O*&1#"+&.& ' "& ' /.= ' M#.*.=*&- ' 8Z.G"6"8:;.=

)%%*&$&#F+=#.&'$*8P7.&'?83'5773'R@3'!.=8:;"./.&.'5=#.&'>+&'k[Y.,,.&'q*&/'GF$='/".'C(i^

?/".'7.1$&&#.8#.'*&/'6P='/".8.'5=7."#'G.&#=$,.'L=*ZZ.'/.='=.-*,$#+="8:;.&')%%*&G.,,.&H'83*3@H

/".'C(U^IVH'/".'C(U^C(JU[I2'*&/'/".'kCB^C(i[C(U['k[Y.,,.&IJo'1D&&.&'$*:;'=.-*,$#+="8:;.

51#">"#]#.&'$*8P7.&H'/".'P7.=8:;".`.&/.')%%*&=.$1#"+&.&'."&/]%%.&3

k[\.,6.=G.,,.&

(". 'C(i[Z+8"#">.&'k[TXZ;+GX#.&'+/.= 'k[\.,6.=G.,,.&'?k\[Y.,,.&@'*&#.=8#P#G.&'*&/'8#.*.=&

$&/.=. ' Y.,,.& ' /.8 ' )%%*&8X8#.%8 ' "& ' ";=.= ' O*&1#"+&H ' "&/.% ' 8". ' ,D8,":;. ' O$1#+=.& ' ?8+-3

CX#+1"&.@ 'G*= ' "&#.=G.,,*,]=.& ' E+%%*&"1$#"+&' Z=+/*G".=.&3 ' (". ' GF." ' -=+`.&

M*7Z+Z*,$#"+&.&'k\[2'*&/'k\[J' ;.%%.&'8":;'-.-.&8."#"-'"&' ";=.= '4&#F":1,*&-'*&/'";=.=

466.1#+=6*&1#"+&'['/.='CX#+1"&Z=+/*1#"+&3'(*=:;'/".8.'F.:;8.,8."#"-.'\.%%*&-',".-#'/.=

M:;F.=Z*&1# ' ."&.= ' )%%*&=.$1#"+& ' "%%.= ' $*6 ' ."&.= ' /.= ' 7."/.& ' B.$1#"+&8[M:;".&.&

?:X#+#+c"8:;.'k[Y.,,=.$1#"+&'+/.='Q",/*&-'8Z.G"6"8:;.='5&#"1D=Z.='/*=:;'Q[Y.,,.&@3

(". 'M*7Z+Z*,$#"+&.&'*&#.=8:;."/.& '8":;'&.7.&' ";=.= 'CX#+1"&Z=+/*1#"+& ' ?*&/'/$%"# ' ";=.=

<"=1*&-'$*6'/$8')%%*&8X8#.%H'83*3@'F+;,'$*:;'"&'";=.='O];"-1."#'G*='d"-=$#"+&IK3'5*8'k\V[

Y.,,.&H'$,8+'&$">.&'Y.,,.&H'/".'&*='"&'B":;#*&-'/.='\.,6.=G.,,.&'>+=-.Z=]-#'8"&/H'7",/.&'8":;

*&#.= ' *&#.=8:;"./,":;.& ' L.&[H ' CX#+1"&[ ' *&/ 'Y.,,1+&#$1#."&6,P88.& ' G*&]:;8# ' /". ' GF."

M*7Z+Z*,$#"+&.& ' /.= ' k\2[ ' *&/ ' /.= ' k\J[Y.,,.&Ii3 ' (".8. ' Y.,,.& 'F.=/.& ' /$&& ' /*=:; ' /.&

E+&#$1#'/.8'kCB'G*'?$*6'd\C'))'Z=]8.&#".=#.%@'Z$88.&/.%'5&#"-.&'$1#">".=#3

IV \*#:;"&8+&H'2IUb_'Y;+*'.#'$,3H'JVV2_'L",,".#'g'T"*H'JVVJ
I2 C"*7+#$="*'.#'$,3H'2IIU
IJ Y;$&-'.#'$,3H'JVVV
IK M$,,*8#+'.#'$,3H'2IIU
Ii L.&$*.=.8'*&/'T"#.=$#*=';".=G*'7."'M:;*,G.[E++Z8'g'E$,/.&H'JVV2_'577$8'.#'$,3H'2IIb3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". K2

k\2[Y.,,.&

(".'k\2[Y.,,.&'.&#8#.;.&'>3$3 '7." ' )&6.1#"+&.&'%"# ' "&#=$G.,,*,]= ' ,.7.&/.&'Q$1#.=".& '/*=:;

5&#"-.&8#"%*,$#"+&'*&/'E+&#$1#'G*'7.8#"%%#.&'CX#+1"&.&'?>3$3')T[2J'*&/'$*:;')T[JK@o3'(".

6P= ' /". ' ("66.=.&G".=*&- ' &D#"-.& ' CX#+1"&. ' "&/*G".=.& ' /". ' Q",/*&- ' /.8 'k\2[8Z.G"6"8:;.&

k=$&81="Z#"+&86$1#+=8'k[7.#IhH'/.='/".'Y.,,.&'G*='("66.=.&G".=*&-'"&'k\2MB":;#*&-'/"="-".=#3

5,8 ' =."6. 'Y.,,.&' 7",/.& ' 8". ' &*& 'Z=+"&6,$%%$#+="8:;. 'O$1#+=.& ' qG3Q3 'keO[βH ' )&#.=6.=+&[γ

?)Oe[γ@H' )T[JH')T[2VH'TX%Z;+#+c"&'?Tk@'*&/'Ld[CMOoH'%"#'/.=.&'\",6.'8".'G.,,>.=%"##.,#.

)%%*&=.$1#"+&.&'8#.*.=&3'5,8'T."#:X#+1"&'6P='/".'j=]8.&G'*&/'51#">"#]#'>+&'k\2[Y.,,.&'/".&#

)Oe[γH'/$'.8'&*='>+&'/".8.='Y.,,Z+Z*,$#"+&'.=G.*-#'F"=/Ib3

(".'CX#+1"&.'/".8.='M*7Z+Z*,$#"+&'/.='\.,6.=G.,,.&'$1#">".=.&'/".'d$1=+Z;$-.&H'F.,:;.'&*&

M#":1+cX/ ' ?e0@ ' *&/ ' =.$1#">. ' M$*.=8#+66>.=7"&/*&-.& ' .=G.*-.&3 ' Y*/.% ' 8#."-# ' ";=.

j;$-+:X#+8.,."8#*&-'*&/'?/*=:;'/". '-.8#."-.=#. 'Q",/*&-'>+&'d\C'))@ ' ";=. 'O];"-1."# 'G*=

5&#"-.&Z=]8.&#$#"+&3'l7.=/".8'6D=/.=&'/".'CX#+1"&.'/".')&/*1#"+&'>+&'5&#"1D=Z.=&H'/".'\",6.

6P=':X#+#+c"8:;.'k[Y.,,.&',."8#.&H'*&/'=.-.&'G*='j=+/*1#"+&'+Z8+&"8".=.&/.=H 'E+%Z,.%.&#

7"&/.&/.= ' 5&#"1D=Z.= ' $&3 ' (*=:; ' /".8. ' <"=1*&-.& ' 8"&/ ' 8". ' %$`-.7,":; ' $&

k=$&8Z,$&#$#$78#+`*&-8=.$1#"+&.&'*&/'$*#+"%%*&.&'0=-$&.&#GP&/*&-.&'7.#.","-#3

B.-*,$#+="8:;.'k[Y.,,.&

k\2[Y.,,.&'#=."7.&'$,8'"%%*&+-.&.'Y.,,.&'/".')%%*&=.$1#"+&.&'F".'+7.&'7.8:;=".7.&'>+=$&

+/.= ' ;$,#.& ' [ ' "& ' 8*ZZ=.88+="8:;.= ' O*&1#"+& ' [ ' Z.="Z;.=. ' "%%*&+,+-"8:;. ' k+,.=$&G ' "%

L,.":;-.F":;#IR3 '\".=7." '1D&&.&'8". '7.=."#8 '$7,$*6.&/.'4&#GP&/*&-8=.$1#"+&.&'7.-=.&G.&

+/.='8+-$='7..&/.&3'k\2[Y.,,.&'%"#'/".8.&H'/.&'Z=+"&6,$%%$#+="8:;.&'51#">"#]#.&'$&/.=.=

\.,6.=G.,,.&'.&#-.-.&F"=1.&/.&'4"-.&8:;$6#.&'F.=/.&'&.*.=/"&-8'."&.='/="##.&'L=*ZZ.'>+&

k[\.,6.=G.,,.&'G*-.F".8.&W'/.&'C(i^C(Jh^' =.-*,$#+="8:;.&'k[Y.,,.&'?kB[Y.,,.&@3'(".'kB[

Y.,,.&'8"&/'/".'7.1$&&#.8#.'L=*ZZ.'/.= ' =.-*,$#+="8:;.&')%%*&G.,,.&'*&/'6P= '/$8'k;.%$

/".8.='5=7."# '>+&'G.&#=$,.='Q./.*#*&-3 'M".'7",/.&'>".,')T[2V'*&/'kLO[β,' $7.='1."&')T[iH

F+7."'P7.='/".'-.&$*.&'d.:;$&"8%.&'";=.='Q./.*#*&-'"&'/.=')%%*&;+%D+8#$8.'*&/'7."

$*#+"%%*&.&'B.$1#"+&.&'$7.='&+:;''F.&"-'7.1$&&#'"8#IU3

Ih MG$7+'.#'$,3H'JVVV
Ib M:;*,G.[E++Z8'g'E$,/.&H'JVV2
IR L=+*c'.#'$,3H'2IIR
IU M:;*,G.[E++Z8'g'E$,/.&H'JVV2_'L.&$*.=.8'P7.='";=.'7"8;.='7.1$&&#.&'O*&1#"+&.&'6"&/.#'8":;'"&'/.%'

E$Z"#.,'P7.='!([<"=1*&-.&'$*6'k[Y.,,.&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". KJ

k\J['Y.,,.&

(".8.'M*7Z+Z*,$#"+&'/.='k[Y.,,.&'.&#8#.;#'7.>+=G*-#'7."')&6.8#$#"+&.&'%"#'-$8#=+"&#.8#"&$,.&

\.,%"&#;.&'*&/'e.%$#+/.&3'(".'CX#+1"&.'/.='k\[J'Y.,,.&'?G3Q3')T[i'*&/')T[h@'F"=1.&'"%

L.-.&8$#G ' G* ' /.&.& ' /.= 'k\2[Y.,,.&' $&#""&6,$%%$#+="8:;H ' "&/.% ' 8". ' ?>3$3 ' )T[i@ ' /".

51#">".=*&- ' >+& ' d$1=+Z;$-.& ' >.=="&-.=&II3 ' 5*:; ' *&#.=8#P#G.& ' 8". ' Q[Y.,,.& ' "& ' ";=.=

5&#"1D=Z.=Z=+/*1#"+& ' *&/ ' 8#.*.=& ' 8+%"# ' .;.= ' /". ' ;*%+=$,. ' M."#. ' /.= ' )%%*&$&#F+=#3

Y*8]#G,":; ' 6D=/.=& ' 8". ' /.& ' )%%*&-,+7*,"&[E,$88.&F.:;8., ' >+& ' )-d ' G* ' )-4 ' *&/ ' &":;#[

E+%Z,.%.&#[7"&/.&/.&')-L[kXZ.&3'(.='466.1#'$,,'/".8.='51#">"#]#.&'-.;#'"&'."&.'B":;#*&-H

/".'/.='<"=1*&-'>+&'k\2[Y.,,.&'.&#-.-.&-.8.#G#',".-#3

k\J[Y.,,.&' %./"".=.&'G*/.%'$,,.=-"8:;.'B.$1#"+&.&'*&/'8"&/'$&'/.= '57F.;=' "&#.8#"&$,.=

<*=%"&6.1#"+&.& '7.#.","-#3 'CX#+1"&.'F".' )T[bH ' )T[2V'*&/ ')T[2K'F.=/.&'7." 'd]*8.&'&*=

/*=:;'k\J[Y.,,.&H'7."%'d.&8:;.&'$7.='$*:;'/*=:;'k\2[Y.,,.&'-.7",/.#'*&/'8"&/'/$;.='1."&.

T."#:X#+1"&.3

CX#+#+c"8:;.'k[Y.,,.&

C(U[Z+8"#">.H':X#+#+c"8:;.'k[Y.,,.&'?+/.=':X#+#+c"8:;.'k[TX%Z;+:X#.&'?CkT@@'P7.=&.;%.&

F.&"-. ' k$-. ' &$:; ' )&6.1#"+&87.-"&&' >+& ' /.& ' eE[Y.,,.& ' /". ' 5*6-$7. ' /.= ' 4,"%"&".=*-

>"=*87.6$,,.&.= 'Y.,,.& ' ?83+3@ '*&/'8Z".,.& '$,8 '$,,+$&#"-.&8Z.G"6"8:;.H ':X#+#+c"8:;.'k[Y.,,.&

."&.'B+,,.'7."'/.='578#+`*&-'>+&'k=$&8Z,$&#$#.&3

()),-.+#/0Y
4&#F":1,*&-8%D-,":;1."#.&'/.='k[TX%Z;+:X#.&

II 577$8'.#'$,3H'2IIb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". KK

K3J3'!"#$%"&'('"%')%%*&8X8#.%

C$,:"#="+, '*&/'$&/.=. '!(B[5-+&"8#.& '%+/*,".=.& '/$8 ' )%%*&8X8#.%' ?F". '*&#.& '-.&$*.=

-.G."-#@'"&8-.8$%#';"&'G*'%.;='k+,.=$&G'*&/'7=.%8.&'P7.=8:;".`.&/.'.&#GP&/,":;.'j=+G.88.

>.=8:;"./.&.='5=#3 '\".=G*'&.;%.&'8".'4"&6,*`'$*6'k['*&/'Q[TX%Z;+:X#.&H'8+F".'$*6'/".

Y.,,.& '/.8 'djM '?83 '5773 'U$n7@3 'k=+#G '/.= '-.8#."-.=#.& ' )%%*&#+,.=$&G '7.;"&/.=&'8". '/".

B.$1#"+&86];"-1."#'/.8')%%*&8X8#.%8'$*6')&6.1#"+&.&'$7.='&":;#3'M#$##'/.88.&'6D=/.=&'8".'"&

>"#=+ ' ?"& ' E.=$#"&+:X#.&H ' G3k3 ' $*:; ' "& ' d+&+:X#.& ' *&/ ' .+8"&+Z;",.& ' L=$&*,+:X#.&@' /".

MX&#;.8.'$&#"%"1=+7".,,.='j.Z#"/.'qF".'(.6.&8"& 'βJ'?/.6QJ@H'C$#;.,":"/"&'$&#"%"1=+7"8:;.8

j.Z#"/'?:$%Z@'+/.='e-$,oH'/".'$,,.'Q.8#$&/#.",'/.='$&-.7+=.&.&')%%*&$&#F+=#'8"&/2VV3

O.=&.= ' F$= ' G*% ' ."&.& ' /". ' Q$1#.="G"/"#]# ' *&/ ' j;$-+:X#+8.$1#">"#]# ' /.8 ' )%%*&8X8#.%8

$,,-.%."&'.=;D;#H'G*%'$&/.=.&'F*=/.'7."'k.8#"&6.1#"+&.&'%"#'+ZZ+=#*&"8#"8:;.&'4==.-.=&'"&

>">+'/*=:;'/".'L$7.'>+&'C$,:"#="+,'1."&';.%%.&/.='4"&6,*88'$*6'/".'B.$1#"+&86];"-1."#'/.=

)%%*&$7F.;='6.8#-.8#.,,#2V23

K3J323'!"#$%"&'('B.G.Z#+=
(*=:;'/".'4&#/.:1*&-'/.8'!(B'*&/'8."&.%'e$:;F."8'$*6'>".,.&'Y.,,.&'/.=')%%*&$7F.;=

8#.,,#.'8":;'/".'O=$-.H'F.,:;.'5*8F"=1*&-.&'C$,:"#="+,'$*6'/$8')%%*&8X8#.%';$#3'<".'7."

>".,.&'Y.,,#XZ.&';.%%#'/".8.8'!"#$%"&'$*:;'7."'/.&')%%*&G.,,.&'+6#'/".'j=+,"6.=$#"+&'*&/

6D=/.=#'/".'("66.=.&G".=*&-32VJ3'(".';D:;8#.&'E+&G.&#=$#"+&.&'/.8'!(B'6"&/.#'%$&'$*6'/.&

*&=."6.&H'"%'k;X%*8',".-.&/.&')%%*&G.,,.&H'*&/'/.&'=."6.&'C(U^'TX%Z;+:X#.&3'(+:;'$*:;

$*6 ' $&/.=.& ' TX%Z;+:X#.&[M*7Z+Z*,$#"+&.&H ' /.& ' j=+%X.,+:X#.&H ' d+&+:X#.&H

d$1=+Z;$-.&2VK'*&/'/.&'eE[Y.,,.&2Vi',".-#'/.='!(B'"&'7.$:;#,":;.='d.&-.'>+=3'(".'!(B[

(":;#.'8#."-#'*&#.='/.='4"&F"=1*&-'>+&'C$,:"#="+,'&+:;'A'F+;,'F.-.&'8."&.='O];"-1."#H'/".

T$&-,.7"-1."#'*&/'M#$7","#]#'8."&.8'B.G.Z#+=8'G*'.=;D;.&2Vh3'(".'E+&G.&#=$#"+&'/.8'!(B'$*6

Q[TX%Z;+GX#.&'"8#'*&#.='/.&'7"8;.='-.&$&&#.&'Y.,,.&'$%'-.="&-8#.&H'F.8F.-.&'F+;,'1."&.

+/.='1$*%'/"=.1#.'<"=1*&-.&'>+&'!('$*6'/".8.'TX%Z;+:X#.&-=*ZZ.'.c"8#".=.&2Vb3'Q"8;.=

-"7# ' .8 ' $*:; 'F.&"- '5=7."#.&H ' /". ' 8":; ' -.G".,# '%"# ' /.= '<"=1*&- ' >+& '!( ' $*6 'Q[Y.,,.&

7.8:;]6#"-.&'?83*3@3'L.&.=.,,'$7.=',$88.&'8":;'$*6'=*;.&/.&'TX%Z;+:X#.&'?$,8+'8+,:;.&'%"#

2VV <$&-'.#'$,3H'JVVi
2V2 C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'Z=+,+-83339H'2IIU
2VJ 57.'.#'$,3H'2IU2_'k$&$1$'.#'$,3H'2IUJ_'d*,,.='g'Q.&/#G.&H'2IIJ_'p$&-'.#'$,3H'92αHJh'/";X/=+cX>"#$%"&'(K3339H

2IIK
2VK !.,/%$&'.#'$,3H'JVVV
2Vi j=+>>./"&"'.#'$,3H'2IUK_'Q=.&&$&'.#'$,3H'2IUR
2Vh <".8.'.#'$,3H'2IIJ
2Vb !.,/%$&'.#'$,3H'JVVV_'(.T*:$'g'C$&#+=&$H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Ki

;+;.='Y.,,/":;#.'*&/'-=+`.='E.=&[j,$8%$[B.,$#"+&@'1$*%'+/.='1."&.'!(B98'&$:;F."8.&H'/$

/".8.'Y.,,.&'$1#">".=#'F.=/.&'%P88.&H'7.>+='8".'!(B'"&'&.&&.&8F.=#.='d.&-.'.cZ="%".=.&

1D&&.&2VR3'OP='/".'8#$=1.'4"&6,*88&$;%.'>+&'!('"&'/".'57,]*6.'/.8')%%*&8X8#.%8'"8#'&.7.&

/.= ' 5*87",/*&- ' >+& ' !(B98 ' $*6 ' )%%*&G.,,.& ' $7.= ' &+:; ' ."& ' F."#.=.= ' j*&1# ' >+&

.&#8:;."/.&/.='Q./.*#*&-W'C$,:"#="+,';$#'"&'/.&'M"-&$,P7.=#=$-*&-81.##.&'/.='>.=8:;"./.&.&

Y.,,.& ' -.%."&8$%. ' Y".,.H ' F+/*=:; ' .8 ' $& ' %.;=.=.& ' 5&-="668Z*&1#.& ' 8X&.=-"8#"8:;.

<"=1*&-.&'.=G.*-.&'1$&&3'Q."8Z".,8F."8.'=.-*,".=#'!('/.&'&*:,.$='6$:#+='?eO@'κQ'8+F+;,

7."'k[TX%Z;+:X#.&2VU' $,8'$*:;'7."'$&#"-.&[Z=]8.&#".=.&/.&'Y.,,.&'?5jC98@2VI' ;.=*&#.='*&/

;.%%#'/$/*=:;'.66.1#">'/".'k=$&81="Z#"+&'/.='Y".,-.&.3

()),-.+#/0Z*W'B.-*,$#"+&'/.=')%%*&$&#F+=#'/*=:;'C$,:"#="+,W $W'"&'/.&'8.1*&/]=.&',X%Z;$#"8:;.&'0=-$&.&3
''''''')W' 7W'"&'/.&'Y".,-.F.7.&3

()2345+#/&#W
d|' r'd$:=+Z;$-._'C(i'r'C(i'Z+8"#">.'k[\.,6.=G.,,._ 'k;2'r'k[\.,6.= 'kXZ2_ 'k;J'r'k[\.,6.= 'kXZ'J_ '(C'r
(.&/="#"8:;.'Y.,,._'CkT'r':X#+#+c"8:;.='TX%Z;+:X#_'C('r':,*8#.='+6'/"66.=.&#"$#"+&_'kCB'r'k[Y.,,[B.G.Z#+=_'d\C
r'%$a+=';"8#+:+%Z$#"7","#X':+%Z,.c_')Oe'r')&#.=6.=+&_')T'r')&#.=,.*1"&_
L.8#=":;.,#.'T"&".&'7./.*#.&'CX#+#+c"G"#]#H'8#*%Z6.'j6.",.';.%%.&/.'<"=1*&-'*&/'8Z"#G.'j6.",.'6D=/.=&/.'<"=1*&-3

6*7%W'd$#;".*'g'5/+="&"H'JVVJ

2VR Q;$,,$'.#'$,3H'2IUK_'j=+>>./"&"'.#'$,3H'2IUK_'d+=-$&'.#'$,3H'2IIb
2VU Q$==$#'.#'$,3H'JVVJ
2VI (95%7=+8"+'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Kh

l7.='/".'%+,.1*,$=7"+,+-"8:;.&'<"=1*&-.&'>+&'C$,:"#="+,'$*6'/".'."&G.,&.&'Y.,,#XZ.&'/.8

)%%*&8X8#.%8'-"7#'.8'."&.'!".,G$;,'>+&'?"&'>"#=+'/*=:;-.6P;=#.&@'N&#.=8*:;*&-.&'%"#'&":;#

"%%.='1+&8#$&#.&'4=-.7&"88.&22V3'($;.='"8#'.8'8:;F".="-H';".=G*'$*6'/.%'\"&#.=-=*&/'/.8

$*-.&7,":1,":;.&'<"88.&88#$&/.8'."&.'.c$1#.'*&/'G*>.=,]88"-.'5*88$-.'G*'%$:;.&3

K3J3J3'!"#$%"&'('d.#$7+,"8%*8
!".,.')%%*&G.,,.&'7.#=."7.&'."&.&'."-.&8#]&/"-.&'!([d.#$7+,"8%*8H'F+7."'/".8.'51#">"#]#

"&'5*8&$;%.8"#*$#"+&.&'8+-$='/.&'M.=*%8Z".-.,'>+&'C$,:"#="+,'7.."&6,*88.&'1$&&'?83*3@3'(".

!.=8#+66F.:;8.,*&-'>+&'!(H'*&/'>3$3'8."&.'\X/=+cX,".=*&-'G*'C$,:"#="+,H'#=]-#'F.8.&#,":;'G*

/.&'<"=1*&-.&'>+&'!('$*6'/$8')%%*&8X8#.%'7."3'e.7.&'k[Y.,,.&222'7",/.&'$*:;'$1#">".=#.

d$1=+Z;$-.&'*&/'(C9822J'"&'7.$:;#,":;.='d.&-.'/".'6P='/".8.&',.#G.&'MX&#;.8.8:;="##'&D#"-.

2α[0\$8.3'5,,.=/"&-8'.=6+,-#'/".'4cZ=.88"+&'/.8'4&GX%8'"&'5jC98'*&#.='$&/.=.='M#.*.=*&-

$,8'"&'/.&'e".=.&'?G3Q3'6D=/.=&'/".')%%*&8#"%*,$&#".&')Oeγ *&/'TjM'8."&.'Q",/*&-'8#$=122KH

*&/'.8'-"7# '1."&.'4&/Z=+/*1#;.%%*&-@3 '(".')&/*1#"+&'/.='2α[0\$8.'"&'/.&'Y.,,.&'/.8

djM'"8#'."&'1+%Z,.c.='57,$*6H'/.='."&.'E+%7"&$#"+&'>.=8:;"./.&.='M"-&$,P7.=#=$-*&-8F.-.

7."&;$,#.#3'\".=7."'8Z".,.&'>".,.'d.88.&-.='?d5j[E"&$8.&H'Mk5k2αH'\5k'ZKVVH'Cn4Qjβ

*&/ ' \(5C9M@ ' ."&. ' F.8.&#,":;. ' B+,,.22i3' 5jC98 ' 8"&/ ' 8+ ' "& ' /.= ' T$-.H ' C$,:"#="+, ' *&#.=

4"&6,P88.&'/.8')%%*&8X8#.%8';.=G*8#.,,.&H'F$8'."&'Q.F."8'6P='8."&.'Z$=$:="&.'Q./.*#*&-'"&

/".8.%'Q.=.":;'"8#22h3'

(*=:;'/".'51#">"#]#'/.='2α[0\$8.'F.=/.&'"%',+1$,.&'d",".*'."&.8'4&#GP&/*&-8-.8:;.;.&8

;+;.'E+&G.&#=$#"+&.&'?:$3'2V[2V'd+,'*&/'%.;=@'>+&'C$,:"#="+,'.==.":;#22bH'*&#.='/.&.&'8":;

8."&. ' "%%*&%+/*,$#+="8:;.& ' O];"-1."#.& ' >+,, ' .&#6$,#.& ' 1D&&.&3 ' 5*6-=*&/ ' /".8.=

$*8-.Z=]-#.&'MX&#;.8.'>+&'$1#">.%'!('1$&&'7."'4=1=$&1*&-.&H'/".'%"#'/.='l7.=$1#">".=*&-

>+&'d$1=+Z;$-.&'."&;.=-.;.&'?F".'.8'G3Q3'7."'M$=:+"/+8.'+/.='k*7.=1*,+8.'/.='O$,,'"8#@

;]*6"-'."&.'8X8#.%"8:;.'\XZ.=:$,:]%".'7.+7$:;#.#'F.=/.&22R'3

(".'4cZ=.88"+&'/.='2α[0\$8.'%"#'6+,-.&/.='C$,:"#="+,.&#8#.;*&-'.=6+,-#'G."#,":;'&$:;'/.=

Q",/*&-'/.='d$:=+Z;$-.&:X#+1"&.'?G3Q3'keOα,' )T[2'*&/')T[2J@H'F.8F.-.&'8".'%"#'";=.=

Q./.*#*&-'$,8'"%%*&%+/*,$#+="8:;.8H'8*ZZ=.88">.8'M"-&$,'G."#1+%Z$#"7.,'"8#3

22V (.T*:$'g'C$&#+=&$H'JVV2
222 C$/=$&.,'.#'$,3H'2IIV
22J C$/=$&.,'.#'$,3H'2IIV_'0>.=7.=-;'.#'$,3H'9)/.&#"6:$#"+&'$&/'"%%*&.'=.-*,$#"+&3339'JVVV'?d$:=Z+;$-.&@_'

\.F"8+&'.#'$,3H'JVVK'?(C98@
22K 0>.=7.=-;'.#'$,3H'JVVi
22i L.&$*.=.8'7."'0>.=7.=-;'.#'$,3H'JVVb
22h !$&'4##.&'g'd$#;".*H'JVVh
22b d$#;".*'.#'$,3H'JVVh
22R (*88+'.#'$,3H'2IIi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Kb

($8'F.8.&#,":;.'4&GX%'/.8'577$*8'>+&'C$,:"#="+,H'/".'Ji[0\$8.H'F"=/'?.7.&8+'F".'/".'2α[

0\$8.@'>+&'d+&+:X#.&'*&/'d$:=+Z;$-.&H'$7.='$*:;'>+&'Q[TX%Z;+:X#.&'?83*3@'-.7",/.#H

F+7."'8."&.'4cZ=.88"+&'>+&'$1#">.%'!('"&/*G".=#'F"=/3'07F+;,'/".'j=+%+#+==.-"+&'/.8'Ji[

0\$8.[L.&8'."&'1,$88"8:;.8'!(B4'.&#;],#22UH ';]&-#'/".' #$#8]:;,":;. ' )&/*G".=7$=1."# ' $7.=

8#$=1 ' >+% ' ("66.=.&G".=*&-8[ ' *&/ ' 51#">".=*&-8-=$/ ' /.= ' Y.,,.& ' $7W ' *&/"66.=.&G".=#.

d+&+:X#.& ' =.$-".=.& ' 8#$=1H ' /+:; ' $1#">".=#. ' *&/ ' /"66.=.&G".=#.& 'd$:=+Z;$-.& ' 8"&/ ' 8.;=

=.8"8#.&#'-.-.&'/".8.')&/*1#"+&3'(".'N=8$:;.';".=6P='"8# ')Oe[γ,  /$8' "%'N%6.,/'$1#">".=#.=

d$:=+Z;$-.&'"&'7.$:;#,":;.='d.&-.'>+=,".-#'*&/'/".'466.1#.'/.8',"-$&/.&-.7*&/.&.&'!(B

$*6'/".'j=+%+#+==.-"+&'/.8'Ji[0\$8.'L.&8';.%%#119.'

K3J3K3'<"=1*&-.&'$*6'TX%Z;+:X#.&

K3J3K323'Q[TX%Z;+:X#.&
(".'B.$1#"+&'>+&'$1#">".=#.&'Q[Y.,,.&'$*6'C$,:"#="+,'*&#.=8:;."/.#'8":;'?F".'%$&'7."'"&'>"#=+

!.=8*:;.&'6.8#8#.,,#.@ '8#$=1'>+&'/.='5&#F+=# '=*;.&/.='Q[Y.,,.&3 'T.#G#.=.'%P88.&'>+='/.=

B.$1#"+& ' $1#">".=# ' F.=/.& ' *&/ ' /*=:;,$*6.& ' "% '5&8:;,*` ' ."&. '!.=GD-.=*&-8Z;$8.3 ' 4=8#

/$&$:;'F"=/'>.=%.;=#'!(B'-.7",/.#'*&/'.8'.=6+,-#'/".'-.&+%"8:;.'k=$&8$1#">".=*&-'!(B4[

-.1+ZZ.,#.='L.&.&3'51#">.'Q[TX%Z;+:X#.&';"&-.-.&'=.$-".=.&'8+6+=#'*&/'+;&.'."&.'F."#.=.

"&'>"#=+[51#">".=*&-'$*6'C$,:"#="+,2JV3'N&#.=8*:;#'%$&'/".'5&#F+=#.&'$7.='7."'Q[Y.,,.&H'/".

$&;$&/ ' ";=.8 'B."6.G*8#$&/.8 ' ?*&/ ' &":;# ' ";=.8 '51#">".=*&-8-=$/.8@ ' "& 'L=*ZZ.& ' ."&-.#.",#

F*=/.&H ' 8+ ' .=;],# ' %$& ' ."& ' 8.;= ' ;.#.=+-.&.8 ' B.$1#"+&87",/H ' /$ ' 8":; ' /".8. ' Y.,,.& ' "&

>.=8:;"./.&.&'51#">"#]#88#$/".&'7.6"&/.&3'Q",/.#'%$&'$7.='"&&.=;$,7'/".8.='B."6.[L=*ZZ.&

/*=:; '(":;#.[O=$1#"+&".=*&- 'N&#.=-=*ZZ.& '>+&'-,.":;.%'51#">"#]#8G*8#$&/H ' 8+ ' $&#F+=#.&

$,,.'Y.,,#XZ.&'"%'-,.":;.&'51#">"#]#8G*8#$&/'$*:;'>.=-,.":;7$='$*6'C$,:"#="+,3'(".'B.$1#"+&

$*6'$1#">.8'!(';]&-#'$,8+'>".,%.;='>+%'51#">".=*&-8-=$/'/.='Y.,,.&'$,8'>+&'";=.='L=*ZZ.&[

G*-.;D="-1."#'$7H 'F$8'$&'M*7Z+Z*,$#"+&.&'/.='&$">.&H'%.%+=X['*&/'-.=%"&$,[G.&#="8:;.&

;*%$&.& ' Q[TX%Z;+:X#.& ' "& ' >"#=+ ' -.#.8#.# ' F*=/.2J23 ' (". ' E+&#=+,,. ' /.= ' -.&+%"8:;.&

k=$&8$1#">".=*&- '.=6+,-#. '/*=:; '/". 'Q.+7$:;#*&-'/.= '4cZ=.88"+& '/.= ' ?"& 'Q[TX%Z;+:X#.&

-.7",/.#.&@'Ji'0\[$8.3'(.=.&'B.-*,$#"+&'/*=:;'C$,:"#="+,'.=6+,-#'$*6'k=$&81="Z#"+&8.7.&.2JJ

*&/'/$8'4&GX%'"8#' "&'&":;#'$1#">".=#.&'Q[Y.,,.&'&":;#'&$:;F."87$='*&/'"&'8."&.='Q",/*&-

22U C;.&'g'(.T*:$H'2IIh
119 !"/$,'.#'$,3H'JVVJ'7.8:;=."7.&'/".'-.&$*.&'d.:;$&"8%.&'/".8.=')&#.=$1#"+&GF"8:;.&')Oe−γ'*&/'/.='

4&GX%"&/*1#"+&'/*=:;'C$,:"#="+,3
2JV d+=-$&'.#'$,3H'2III
2J2 d+=-$&'.#'$,3H'JVVV
2JJ C;.&'.#'$,3H'2IIK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". KR

8#="1#'>+&'C$,:"#="+,'$7;]&-"-2JK3'Y*8$%%.&6$88.&/'$,8+'"8#'."&.'-.&.=.,,.'<"=1*&-'/.8'([

\+=%+&8 ' $*6 'Q[TX%Z;+:X#.& ' 7.1$&&#_ 'F". ' 8.;= ' /".8. ' /". ' )%%*&=.$1#"+&.& ' /.= 'Y.,,.&

7.."&6,*88#H'"8#'$7.='&+:;'*&1,$=3

\."&. ' .# ' $,32Ji' 8#.,,#.& ' "& ' >"#=+ ' ."&. ' /*=:; 'C$,:"#="+, ' >.=*=8$:;#. '!.=="&-.=*&- '/.= ' )-4[

Q",/*&-'6.8#H'/".'?F".'>".,.'<"=1*&-.&'>+&'!(B[T"-$&/.&@'P7.='."&.'\.%%*&-'/.8'eO[κQ

<.-.8'/.='L.&#=$&81="Z#"+&'.=6+,-#3'5*:;'"%'!.=8*:;'%"#'d]*8.&',".`'8":;'/".8.='466.1#

&$:;>+,,G".;.&H ' /$ ' 7." ' #+Z"8:;.= ' 5&F.&/*&- ' >+& ' $1#">.% ' !( ' ."&. ' )-4[>.=%"##.,#.

M:;F.,,*&-'/.='0;=;$*#'G*=P:1-"&-2Jh3

4"&.'F."#.=.'5=7."#'7.8:;=."7#H'/$88'*&#.='C$,:"#="+,[4"&6,*88'/".'5&#"1D=Z.=Z=+/*1#"+&'/.=

Q[TX%Z;+:X#.& ' ?/"=.1# ' +/.= ' "&/"=.1#@ ' -.;.%%# 'F"=/2Jb_ ' ;".= 'F"=/ ' $7.= ' &":;# ' >+& ' ."&.=

F."#=.":;.&/.=.& ' Q./.*#*&- ' /.= '<.:;8.,F"=1*&-.& ' GF"8:;.& ' /.% ' ([\+=%+& ' *&/ ' Q[

TX%Z;+:X#.&'$*8-.-$&-.&'?83+3@3

K3J3K3J3'k[TX%Z;+:X#.&
(". ' G.&#=$,. ' M*7Z+Z*,$#"+& ' /.= ' TX%Z;+:X#.& ' 8"&/ ' %"# ' Q,":1 ' $*6 ' /". ' Q./.*#*&- ' >+&

C$,:"#="+,'/".'C(i^'k[Y.,,.&2JR'?83'5773'U$n7'*&/'k$73'J@H'$*:;'F.&&'7"8;.='/"=.1#.'466.1#.

$*6 ' k[Y.,,.& ' &*= ' "& ' >"#=+ ' &$:;-.F".8.& ' F*=/.&3 ' 07F+;, ' /$8 ' 5*8%$` ' /.= ' /"=.1#.&

<"=1*&-.&'"&'>">+'*&1,$='"8#2JUH'7.."&6,*88#'/$8'([\+=%+&'?G3k3 'P7.='/".'d+/*,$#"+&'/.=

5jC98@'/".8.'TX%Z;+:X#.&-=*ZZ.'8#$=1H'F$8'"%'O+,-.&/.&'-.G."-#'F"=/3

j=+,"6.=$#"+&'*&/'5Z+Z#+8.

C$,:"#="+,'-=."6#'$&'>.=8:;"./.&.&'M#.,,.&'"&'/".'U4<-,F&4*$,<#'/.='TX%Z;+:X#.&'."&3')&'>">+

;.%%#'.8'?/"=.1#'+/.='"&/"=.1#@'/".'!.=%.;=*&-'>+&'k[Y.,,.&'"%'k;X%*82JI'*&/'A'8.,.1#">'[

/". '>+& '$1#">".=#.& 'k[TX%Z;+:X#.& '*&/ 'k[L./]:;#&"8G.,,.&2KV3 ' )& '>"#=+ ' 1+&&#. ' $*:; ' /".

5&#"-.&["&/*G".=#.'k[Y.,,[51#">".=*&-'8.,78#'>.=;"&/.=#'F.=/.&2K23'M+-$='7.=."#8'.&#8#$&/.&.

$--=.88">.'k[Y.,,[E,+&.'?$*8'j$#".&#.&'%"#'kXZ')'("$7.#.8@'7..&/.#.&'*&#.='/.%'4"&6,*88

>+& ' ?/*=:; ' $1#">.8 '!(@ '%+/*,".=#.& '(C98 ' ";=. ' j=+,"6.=$#"+&H 'F$8 ' ."&.& 'BP:18:;="## ' "%

57,$*6'/.='k[Y.,,[("66.=.&G".=*&-'/$=8#.,,#2KJ3

2JK d+=-$&'.#'$,3H'2IIb_'d+=-$&'.#'$,3H'2III
2Ji \."&.'.#'$,3H'JVVJ
2Jh E$#$X$%$'.#'$,3H'2IIb
2Jb p$&-'.#'$,3H'92αHJh'/";X/=+cX>"#$%"&'(K3339H'2IIK
2JR (.T*:$'g'C$&#+=&$H'JVV2
2JU 5/+="&"H'9)%%*&+%+/*,$#+=X'.66.:#8'+6'!"#$%"&'(3339H'JVVJ
2JI p$&-'.#'$,3H'92αHJh'/";X/=+cX>"#$%"&'(K3339H'2IIK
2KV d*,,.='g'Q.&/#G.&H'2IIJ
2K2 Q;$,,$'.#'$,3H'2IUi
2KJ !$&'\$,#.=.&'.#'$,3H'JVVJ_'>$&'\$,#.=.&'.#'$,3H'JVVi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". KU

e.7.&'/.='!.=;"&/.=*&-'/.='j=+,"6.=$#"+&'=.-*,".=#'C$,:"#="+,'/.&'Q.8#$&/'/.='k[Y.,,.&'$*:;

"&/"=.1#W'"&'."&.%'!.=8*:;'%"#'e0('?&+&[+7.8.'/"$7.#":H'83'E$Z3'K3K3J3@'d]*8.&2KK',."#.#'.8

P7.='(C98'/".'(;<;$<'&'>+&'k[TX%Z;+:X#.&'."&H'"&/.%'.8'%.;=.=.'Z=+$Z+Z#+#"8:;.'M"-&$,.

$1#">".=#3'

("66.=.&G".=*&-

(".'H,FF&4&#5,&4+#/'*&/'4&#F":1,*&-'/.='Y.,,.&'"&'k\[2'B":;#*&-'F"=/'*&#.=7*&/.&2Ki'*&/

/.='<.-'/.='k\[J'Q",/*&-'$*8'&$">.&'C(i^'TX%Z;+:X#.&'7.-P&8#"-#2KhH'F$8'8":;'$&'e0([

d]*8.&'"&'>"#=+'*&/'"&'>">+'G."-.&',]88#2Kb3

4"& '!.=8*:; '%"# ' P7.= ' GF." 'L.&.=$#"+&.& '*&#.= '!([d$&-.,7./"&-*&-.& '-.G+-.&.& '*&/

/$;.='8#$=1'!([/.6"G".&#.&'d]*8.&'G."-#.H'/$88'C$,:"#="+,'7."'TX%Z;+:X#.&'>3$3'$*6'47.&.

/.= ' G.,,*,]=.& ' )%%*&"#]# ' ?/3;3 ' 7." ' k\2[Y.,,.&@' ."&-=."6#W ' /". ' k[Y.,,[%./"".=#.

l7.=.%Z6"&/,":;1."#8=.$1#"+&'>+%'>.=GD-.=#.&'kXZ'$*6'("&"#=+7.&G.&.'6".,';".='8:;F]:;.=

$*82KR3'4"&'>.=-,.":;7$=.8'4=-.7&"8',]88#'8":;'$7.='7."'*&#.='/".8.&'Q./"&-*&-.&'-.;$,#.&.&

d]*8.&'$*:;'/*=:;'M*ZZ,.%.&#".=*&-'>+&'C$,:"#="+,'.=G.*-.&2KU3'(".8.'Q.+7$:;#*&-'/.:1#

8":;'%"#'/.='6.8#-.8#.,,#.&'Q.."&#=]:;#"-*&-'/.='k[\.,6.=[O*&1#"+&.&'*&/'/.=')&;"7"#"+&'/.=

Z$88">.& 'l7.=#=$-*&- ' G.,,*,]=.= ' )%%*&"#]# ' /*=:; 'k\2 ' "& ' >">+2KI3 ' 47.&8+ ' G."-# ' 8":; ' /$8

!.=;],#&"8 ' GF"8:;.&'k\2[ '*&/'k\J[Y.,,.& ' "& '>">+ '7." '/.= '*&#.= '!([d$&-.,7./"&-*&-.&

.=6+,-.&/.&'e$:;G*:;#'F+;,'G*-*&8#.&'/.='k\2[Y.,,.&'>.=8:;+7.&2iV3

)&'>"#=+'6D=/.=#'/$8'([\+=%+&'/".'4cZ=.88"+&'/.8'L5k5[7"&/.&/.&'j=+#."&.8'K'?L5k5K@'"&

&$">.&'C(i^'TX%Z;+:X#.&2i23'(".8.8'j=+#."&'"8#'."&'F":;#"-.='Q.8#$&/#.",'/.='B.-*,$#"+&'/.=

Y.,,/"66.=.&G".=*&-'"&'B":;#*&-'>+&'k\J[TX%Z;+:X#.&2iJ3

C$,:"#="+,'6D=/.=#'$*:;'"&/"=.1#'['8+F+;,'"&'>"#=+2iK'$,8'$*:;'"&'>">+2ii'['/".'4&#8#.;*&-'>+&'k[

Y.,,.&'%"#'=.-*,$#+="8:;.&'*&/'8*ZZ=.88">.&'4"-.&8:;$6#.&W'.8'8#.*.=# '/".'("66.=.&G".=*&-

/.='5jC{8'"&'B":;#*&-'>+&'(C{8'%"#'#+,.=+-.&"8:;.='O*&1#"+&'*&/'.7.&8+,:;.%'j;]&+#XZ_

/".8.'F"./.=*%'7.."&6,*88.&'/". 'k[Y.,,[4&#F":1,*&-_ ' 83*3@3 'M+,:;.'C(i^C(Jh^' =.-*,$#+[

="8:;.'k[Y.,,.&'6D=/.=&'/".')%%*&#+,.=$&G_'8+'>.=%"##.,&'8".'G3Q3'/".'k=$&8Z,$&#$#[k+,.=$&G

2KK C$8#..,8'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'=.8#+=.83339H'2IIU_'>$&'\$,#.=.&'.#'$,3H'JVVi
2Ki T.%"=.'.#'$,3H'2IIh_'d$##&.='.#'$,3H'JVVV
2Kh Q++&8#=$'.#'$,3H'JVV2
2Kb 0>.=7.=-;'.#'$,3H'92'$,Z;$HJh[/";X/=+cX>"#$%"&'(K3339H'JVVV'?"&'>"#=+@_'L=.-+="'.#'$,3H'JVVJ'?"&'>">+@
2KR p$&-'.#'$,3H'!"#$%"&'('/.6":".&:X3333H'2IIK
2KU p$&-'.#'$,3H'92αHJh'/";X/=+cX>"#$%"&'(K3339H'2IIK
2KI k;+%$88.#H'2IIi
2iV \$=>.X'.#'$,3H'JVVb
2i2 Q++&8#=$'.#'$,3H'2IIU
2iJ j$"'.#'$,3H'JVVi
2iK j.&&$'g'5/+="&"H'JVVV_'j".%+&#"'.#'$,3H'JVVV_'L="66"&'.#'$,3H'JVVV3
2ii L=.-+="'.#'$,3H'JVV2_'5/+="&"'.#'$,3H'JVVK_'5/+="&"'.#'$,3H'9j;$=%$:+,+-":$,'"&/*:#"+&'+6'#+,.=+-.&":3339H'JVVi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". KI

-.-.& ' j$&:=.$8"&8.,#=$&8Z,$&#$#.H ' F$8 '$& ' e0([d]*8.& ' -.G."-# ' F*=/.2ih3 '(*=:; ' ."&.

E+%7"&$#"+&'$*8'C$,:"#="+,'*&/'(.c$%.#;$8+&'1$&&'%$&'$*:;'"&'."&.%'5jC[6=.".&'d./"*%

$*8'&$">.&'\*%$&['+/.= 'd$*8[C(i^' k[Y.,,.&'=.-*,$#+="8:;.'k[Y.,,.&'.=G.*-.&2ib3 '(".8.

*&#.=8:;."/.&'8":;'>+&'/.&'6=P;.='7.8:;=".7.&.&'kB[Y.,,.&2iR'&.7.&'/.='Q",/*&-'>+&'C(Jh

$*:;'"&'";=.%'CX#+1"&Z=+6",W'8".'7",/.&'8#$##')T[hH')T[2V'*&/')Oeγ' '&*='&+:;')T[2V'*&/'/.&

<$:;8#*%86$1#+='kLO'?9#=$&86+=%"&-'-=+F#;'6$:#+=9@[β'*&/'1D&&.&'&+:;'8#$=1'Z=+,"6.=".=.&3

M.,78#'"&'57F.8.&;."#'>+&'5jC{8'"8#'/".8.'("66.=.&G".=*&-'%D-,":;H'F.",')T[2V'$,8'Z+8"#">.=

$*#+1="&.= ' O$1#+= 'F"=1#3 '(".8 ' "8# ' /.= ' ."&G"-. 'O$,,H ' "& ' /.%'/".8.= '("66.=.&G".=*&-88:;="##

&$:;F."8,":;'/"=.1#'*&/'&":;#'"&/"=.1#'P7.='%"#'C$,:"#="+,'7.;$&/.,#.'(C98'+/.='$&/.=.'5jC98

8#$##6$&/2iU3

L"7#'%$&'C$,:"#="+,'G*'k[Y.,,.&'*&/'(C98'G*H'8+'G."-#'8":;'"&'/.&'.=8#.&'Ji'M#*&/.&'";=.8

E+&#$1#.8'"&'>"#=+'."&.'/.*#,":;.'\.%%*&-'/.='j=+,"6.=$#"+&'>+&'C(i^'TX%Z;+:X#.&'?UVx

BP:1-$&-'"%'!.=-,.":;'G*'E+&#=+,,G.,,.&@3'(".8.='466.1#'$*6'/".'k[Y.,,[j=+,"6.=$#"+&'F$='$%

-=D`#.&H'F.&&'*&=."6.'(C98'?/".'P7.='%.;='!(B98'>.=6P-.&@':+"&1*7".=#'F*=/.&2iI3'($8'G."-#

/".'Q./.*#*&-'/.='!(B9M'*&/'/.8'B."6.-=$/.8'/.='/.&/="#"8:;.&'Y.,,.&'6P='/".'!.=%"##,*&-

/.= ' >+& ' !( ' .=G.*-#.& ' <"=1*&-.&3 ' 4"& ' F."#.=.= ' !.=8*:; ' 7.8:;]6#"-#. ' 8":; ' %"# ' /.=

)&#.=$1#"+&.&'GF"8:;.&'(C98'*&/'k[Y.,,.&3'(".'5jC9M'F*=/.&'%"#'/.%'!([5&$,+-'ks'hJR

?83'5773'h7@'%+/*,".=#'*&/'1+&&#.&'/$=$*6;"&'7."%'E+&#$1#'G*'$*#+=.$1#">.&'k[Y.,,.&'8+-$=

/".8.'6.=#"-'/"66.=.&G".=#.&'TX%Z;+:X#.&'"&'B":;#*&-'>+&'kB[Y.,,.&'=./"="-".=.&'?F$8'G3Q3

/*=:;'/".'>.=="&-.=#.'Q",/*&-'>+&')Oe[γ' -.%.88.&'F*=/.@'*&/'";=.'j=+,"6.=$#"+&'7..&/.&

?83+3@2hV3

5*:;'"&'/".'@)&4F-[7%&#.,FF&4&#5,&4+#/'/.='k[Y.,,.&'-=."6#'/$8'([\+=%+&'."&W'.8';.%%#

G3Q3 '/.&'07.=6,]:;.&%$=1.= 'C(IhT'?O$8T@ ' "&'8."&.= '4cZ=.88"+&H ' "&/.%'.8'/". '51#">"#]#

8."&.8'j=+%+#+=8'8.&1#2h23'e+=%$,.=F."8.'F"=/'C(IhT'$*6'$1#">".=#.&'k[Y.,,.&'*&/'(C982hJ

.cZ="%".=#'*&/'$1#">".=#'7."'C(Ih'?O$8@'7",/.&/.&'Y.,,.&'?'/$8'8"&/'G3Q3'k[TX%Z;+:X#.&'*&/

(C{8@ ' /". '5Z+Z#+8.."&,."#*&-3 'C(IhT 'F"=1# ' $*:; ' "& ' >">+H ' /$ ' .8 ' $,8 'E+8#"%*,$#+= ' /".

j=+,"6.=$#"+&'>+&'C(U^'k[Y.,,.&'6D=/.=#2hK'*&/'qP7.='/.&'$1#">".=#.&'C(Ih'?O$8@'E+%Z,.co

8+F+;,'/".'B."6*&-'/.='(C98H'$,8'$*:;'."&.'7.>+=G*-#.'4&#F":1,*&-'/.='k[Y.,,.&'"&'k\[2

2ih M".;.';".=G*'/$8'E$Z"#.,'P7.='("$7.#.83
2ib Q$==$#'.#'$,3H'JVVJ'G."-#'/".8'"%'B$;%.&'>+&'!.=8*:;.&'P7.='454'?83*3'"%'E$Z3'5*#+"%%*&1=$&1;."#.&@3'
2iR L=+*cH'.#'$,3H'2IIR
2iU Q$==$#'.#'$,3H'JVVJ
2iI Q*=1.'.#'$,3H'JVVb
2hV !$&'\$,#.=.&'.#'$,3H'JVVJ_'>$&'\$,#.=.&'.#'$,3H'JVVi
2h2 C"ZZ"#.,,"'.#'$,3H'JVVJ_'-.&$*.=.'Q.8:;=."7*&-'/.8'\.%%*&-8%.:;$&"8%*8'"%'E$Z"#.,'P7.='%+,.1*,$=.'

<"=1*&-.&'$*6'/".'L.&.cZ=.88"+&3
2hJ T*'.#'$,3H'2IIR
2hK M*G*1"'.#'$,3H'JVVV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". iV

B":;#*&-'"&/*G".=#2hi3')&8-.8$%#'F"=/';".='/"=.1#'/".'k\[2[4&#F":1,*&-'*&/'/".'$1#">".=*&-8[

"&/*G".=#.'5Z+Z#+8.'>+&'k[Y.,,.&'>.=;"&/.=#H'F+;"&-.-.&'"&/"=.1#'/".'5Z+Z#+8.'>+&'(C{8

"&;"7".=#'F"=/3'\".='G."-#'8":;'/".'!".,8:;":;#"-1."#'*&/'E+%Z,.c"#]#'/.='!([<"=1*&-.&H'/$

/$8'([\+=%+&'7."'/".8.&'5jC98'$*6'/"=.1#.%'<.-'.;.='Z=+$Z+Z#+#"8:;'F"=1#'?83*3@2hh3

5*8'/.%'Q.=.":;'/.='k".=%+/.,,.'>+&'d]*8.&H'/.=.&'!([M#+66F.:;8.,'-.8#D=#'F*=/.H'-"7#

.8'&+:;'."&.&'Q.F."8'6P='/.&'4"&6,*`'>+&'C$,:"#="+,'$*6'/".'4&#F":1,*&-'>+&'k[Y.,,.&W'/*=:;

-.G".,#.'E=.*G*&-8G*:;#'.=G.*-#'%$&'d]*8.H'/.=.&'2α[0\$8.[L.&'$*6'7."/.&'5,,.,.&'/.6.1#

"8#'?2α−0\$8.'[n[@H'F.8F.-.&'/.=',.#G#.'N%F$&/,*&-88:;="##'>+&'Jh?0\@(K' G*'C$,:"#="+,

&":;#'%D-,":;' "8#3 'Q."'/".8.= 'Y*:;#,"&".'"8# '/".'Y$;,'/.='"%'Z.="Z;.=.&'Q,*#'>+=;$&/.&.&

C(i^'*&/'C(U^'k[TX%Z;+:X#.&'8"-&"6"1$&#'>.=="&-.=#2hbH'F$8'$*6'."&.'!.=]&/.=*&-'"&'/.='k[

Y.,,7",/*&- '8:;,".`.& ' ,]88#3 '5,,.=/"&-8 ' 6$,,.& '7." '!(B[-.&/.,.#".=#.& 'd]*8.&' ?!(B[E0

+/.='!(B'[n[H'/3;3'F.-.&'."&.8'(.6.1#8'$*6'7."/.&'5,,.,.&'F"=/'/.='!(B'&":;#'-.7",/.#@'"&

>">+'*&/'"&'>"#=+'1."&.'F.8.&#,":;.&'"%%*&+,+-"8:;.&'57&+=%"#]#.&'$*62hR3

CX#+1"&.

C$,:"#="+, ' 7.."&6,*88# ' $*:; ' /$8 ' 4cZ=.88"+&8Z=+6", ' /.= ' "& ' k\2[ ' *&/ ' "& ' k\J[TX%Z;+:X#.&

-.7",/.#.&'CX#+1"&.'%$88">'?83'k$73'J@3'<":;#"-'"8#';".=7."'G*&]:;8#'/".'>.=%.;=#.'Q",/*&-

/.8'"&'k\2[Y.,,.&'Z=+/*G".=#.&H'"%%*&%+/*,$#+="8:;.&'CX#+1"&.8')T[2V2hUH'/+:;'$*:;'/".

-.8#."-.=#.'j=+/*1#"+&'>+&'kLOβ−1'*&/'/.%'k\J[CX#+1"&')T[iH'/".'7."/.'/".'"&6,$%%$#+="[

8:;.'51#">"#]#'>+&'k[Y.,,.&'*&#.=/=P:1.&2hIH'"8#'>+&'F.8.&#,":;.='Q./.*#*&-3'(".8'*&#.=8#=":;

."&'!.=8*:;'%"#'d]*8.&H'/.=.&')T[i'L.&'/.,.#".=#'F*=/.'?)T[i'E0'd$*8@2bVH'&+:;'G*8]#G,":;3

Q."')T[i'E0'd]*8.&'1+&&#.'C$,:"#="+,'&":;#'?F".'8+&8#@'>.=;"&/.=&H'/$88'/".'5*#+"%%*&[

1=$&1;."# ' 9.cZ.="%.&#.,,. ' $*#+"%%*&. ' 4&:.Z;$,+%X.,"#"89 ' q/". ' ?454@ ' "8# ' /$8 'F":;#"-8#.

k".=%+/.,,'/.='%*,#"Z,.&'M:,.=+8.'?dM@'/.8'd.&8:;.&o'$*87=$:;'*&/'$&'M:;F.=.'G*&$;%3

0>.=7.=-;'.#'$,32b2'/+1*%.&#".=.&'/".'-.8#."-.=#.'Q",/*&-'>+&')T[i'"&'>">+'*&/'/".'/$=$*8

=.8*,#".=.&/.&'M:;*#G.66.1#.'-.-.&'/".'?>3$3'/*=:;'k\2[Y.,,.&'>.=%"##.,#.@'5*#+"%%*&"#]#3

l7.='/".'#$#8]:;,":;.&'<"=1*&-.&'>+&'C$,:"#="+,'$*6'/".'Q",/*&-'>+&')T[i'-"7#'.8'a./+:;

1."&. ' ."&;."#,":;.& ' 4=1.&&#&"88._ ' ."&"-. ' M#*/".& ' 1$%.& ' $*6 ' 4=-.7&"88.H ' /". ' /.% ' +7.&

2hi B.8:"-&+'.#'$,3H'JVVV
2hh j.&&$'g'5/+="&"H'JVVV
2hb j$&/$'.#'$,3H'JVV2
2hR d$#;".*'.#'$,3H'JVV2
2hU Q$==$#'.#'$,3H'JVVJ
2hI C$&#+=&$'.#'$,3H'9333(K'"8'$'Z+8"#">.'=.-*,$#+='3339H'2IIU_'."&.&'1*=G.&'l7.=7,":1'P7.='/".'O*&1#"+&.&'>+&')T[iH

)T[2V'*&/')Oe[γ'7".#.&'M:;*,G.[E++Z8'g'E$,/.&H'JVV2
2bV C$&#+=&$'.#'$,3H9)&'>">+'*Z[=.-*,$#"+&3339H'JVVV
2b2 0>.=7.=-;'.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". i2

7.8:;=".7.&.&'-,.":;.&2bJH'$&/.=.'$7.='8#.,,#.&'1."&.&2bK' +/.='."&.&'.cZ=.88"+&8;.%%.&/.&

466.1#'?"&'>"#=+@2bi'6.8#3'T.#G#.=.='"8#'F+;,'$*6'."&.'/"=.1#.'!.=="&-.=*&-'/.='k=$&81="Z#"+&'/.8

CX#+1"&-.&.8'G*=P:1G*6P;=.&2bh3 'd$&'8".;#';".='."&.=8."#8H 'F".'8.;='/$8'!.=8*:;8.=-.7&"8

>+&'/.&'B$;%.&7./"&-*&-.&'$7;]&-.&'1$&&H'*&/'$&/.=.=8."#8H'F".'1+%Z,.c'/$8'([\+=%+&

/".')%%*&G.,,.&'%+/*,".=#3'5,,.=/"&-8'8#"%%.&'/".'!.=8*:;.H'/".'."&.'M#."-.=*&-'/.=')T[i

Q",/*&-'/+1*%.&#".=.&H'F$;=8:;."&,":;.='%"#'/.='P7.=F".-.&/.&'<"=1*&-'"%'L.8$%#+=-$[

&"8%*8'P7.=."&H'$,8'8+,:;.'%"#'$&/.=.%'4=-.7&"8W'/".'+7.&'.=F];&#.'4"&6,*`&$;%.'$*6'k\J[

Y.,,.&'*&/'/".'!.=,$-.=*&-'/.='k[Y.,,.&#F":1,*&-'G*-*&8#.&'/".8.8 'kXZ.8'.=6+,-#'&]%,":;

>3$3 '/*=:; ' )T[i3 '(*=:;'/". '!.=,$-.=*&- '$*6 '/". 'k\J[M:;".&.'G."-.&'8":;' "& '>"#=+ ' "& '/.=

-.8$%#.&'TX%Z;+:X#.&Z+Z*,$#"+&'&.7.&'/.%'.=;D;#.&')T[i'$*:;'>.=%.;=# ')T[h'*&/')T[

2V2bb_'7."/.8'8"&/'#XZ"8:;.'CX#+1"&Z=+/*1#.'/".8.8'Y.,,#XZ83'

4"&.' F."#.=. 'd+/*,$#"+& ' /.= ' k[Y.,,[O*&1#"+&.& ' .=6+,-# ' F+;, ' /*=:; ' /". ' )&;"7"#"+& ' /.=

Z=+"&6,$%%$#+="8:;.&'CX#+1"&.')&#.=6.=+&[γ' ?)Oe[γ@H'keO[αH')T[2H')T[J2bR'*&/'Ld[CMO2bUH

/". ' P7.=F".-.&/ ' >+& 'k\2[Y.,,.& ' .cZ="%".=# 'F.=/.&3 ' )Oe[γ  "8# ' /$8 '\$*Z#8"-&$, ' 6P= ' /".

M#"%*,".=*&-'>+&'5jC98H'F.8F.-.&'8."&.'>.=%"&/.=#.'Q",/*&-'/".'F."#.=.'5&#"-.&Z=]8.&[

#$#"+&'*&/'/".'.=&.*#.'51#">".=*&-'>+&'TX%Z;+:X#.&'."&8:;=]&1#'+/.='8+-$='>.=;"&/.=#3')T[J

F"=1# '$,8 '$*#+1="&.= 'O$1#+= '$*6 'k[TX%Z;+:X#.&_ '8."&. '\.%%*&-'>.=%"&/.=# '/". 'F."#.=.

51#">".=*&- '*&/ 'j=+,"6.=$#"+& '/.= 'k[Y.,,.&2bI3 'Ld[CMO'$1#">".=# ' =."6. 'L=$&*,+:X#.& '*&/

d$:=+Z;$-.&'$,8'B.$1#"+&'$*6')&6.1#"+&.&'G*='4&#GP&/*&-87",/*&-'*&/'5--=.-$#"+&3

2bJ C$&#+=&$'.#'$,3H'9333'(K'"8'$'Z+8"#">.'=.-*,$#+=3339H'2IIU_'Q++&8#=$'.#'$,3H'JVV2_'0>.=7.=-;'.#'$,3H'92$,Z;$HJh[
/";X/=+cX>"#$%"&'(K'"&/*:.83339H'JVVV

2bK e$8;+,/'.#'$,3H'JVV2_'d$##&.='.#'$,3H'JVVV
2bi M#$.>$[!"."=$'g'O=../%$&H'JVVJ
2bh L.&$*.=.8';".=G*'6"&/.#'8":;'"%'6+,-.&/.&'E$Z"#.,'P7.='%+,.1*,$=.'<"=1*&-.&'$*6'/".'L.&.cZ=.88"+&3
2bb Q++&8#=$'.#'$,3H'JVV2
2bR Y*8$%%.&6$88*&-'7."'d*,,.='g'Q.&/#G.&H'2IIb3'Y*')T[J'*&/')Oe[γ 8".;.'5,=+X'.#'$,3H'2IIh_'k$1.*:;"'.#'

$,3H'2IIU_'C"ZZ"#.,,"'g'M$&#+&"H'2IIU_'M#$.>$[!"."=$'g'O=../%$&H'JVVJ
2bU k+7,.='.#'$,3H'2IUR
2bI k$1.*:;"'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". iJ

D*)&--&09
l7.=8":;#'/.='<"=1*&-.&'>+&'C$,:"#="+,'$*6'k[TX%Z;+:X#.&'?}'OD=/.=*&-_'~'\.%%*&-_'r'1."&.'!.=]&/.=*&-@

\&),&$ ]&4[#.&4+#/OW&.&+$+#/ P,$&4*$+4

U4<-,F&4*$,<# ~' p$&-'.#'$,3H'92αHJh'/";X/=+cX>"#$%"&'(K3339H'2IIK_
d*,,.='g'Q.&/#G.&H'2IIJ_'Q;$,,$'.#'$,3H'2IUi_
!$&'\$,#.=.&'.#'$,3H'JVVJ_'>$&'\$,#.=.&'.#'$,3H'JVVi

(;<;$<'& }'?L.8$%##.&/.&G_'"&/"=.1#'P7.='(C98@ C$8#..,8'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'=.8#+=.83339H
' ' 2IIU_'>$&'\$,#.=.&'.#'$,3H'JVVi

~'?."&'/"=.1#.8'M"-&$,'"&'>"#=+@ C"ZZ"#.,,"'.#'$,3H'JVVJ

H,FF&4&#5,&4+#/ ~'k\2[4&#F":1,*&-' T.%"=.'.#'$,3H'2IIh_'d$##&.='.#'$,3H'JVVV
}'k\J[4&#F":1,*&- Q++&8#=$'.#'$,3H'JVV2_'0>.=7.=-;'.#'$,3H'92'$,Z;$HJh[

/";X/=+cX>"#$%"&'(K3339H'JVVV'?"&'>"#=+@_'L=.-+="'.#'$,3H
JVVJ'?"&'>">+@

}'kB[4&#F":1,*&-'?"&/"=.1#'P7.='(C98@ j.&&$'g'5/+="&"H'JVVV_'j".%+&#"'.#'$,3H'JVVV_'L="66"&
.#'$,3H'JVVV_'L=.-+="'.#'$,3H'JVV2_'5/+="&"'.#'$,3H'JVVK_
5/+="&"'.#'$,3H'9j;$=%$:+,+-":$,'"&/*:#"+&'+6
#+,.=+-.&":3339H'JVVi_'Q$==$#'.#'$,3H'JVVJ_'L=+*cH'.#'$,3H
2IIR

B./"=.1#"+&'6.=#"-.='k[TX98'G*%'kB[kXZ !$&'\$,#.=.&'.#'$,3H'JVVJ_'>$&'\$,#.=.&'.#'$,3H'JVVi
07.=6,]:;.&/"66.=.&G".=*&-'?C(IhT~@ C"ZZ"#.,,"'.#'$,3H'JVVJ

A"$<2,#& }')T[2V'?)%%*&8*ZZ=.88"+&@ Q$==$#'.#'$,3H'JVVJ_'Q++&8#=$'.#'$,3H'JVV2
}')T[2V_'}')T[b Q*=1.'.#'$,3H'JVVb

}'kLO[β'?$&#""&6,$%%$#+="8:;@ C$&#+=&$'.#'$,3H'9333(K'"8'$'Z+8"#">.'=.-*,$#+='3339H'2IIU_
M:;*,G.[E++Z8'g'E$,/.&H'JVV2

}')T[i'?$&#""&6,$%%$#+="8:;H' C$&#+=&$'.#'$,3H'9333(K'"8'$'Z+8"#">.'=.-*,$#+='3339H'2IIU_
k\J[Q",/*&-'}@' C$&#+=&$'.#'$,3H9)&'>">+'*Z[=.-*,$#"+&3339H'JVVV_

M:;*,G.[E++Z8'g'E$,/.&H'JVV2_'0>.=7.=-;'.#'$,3H
92$,Z;$HJh[/";X/=+cX>"#$%"&'(K'"&/*:.83339H'JVVV_
0>.=7.=-;'.#'$,3H'JVV2_'Q++&8#=$'.#'$,3H'JVV2

~'?k=$&81="Z#"+&86=.f*.&G'>+&')T[i@ M#$.>$[!"."=$'g'O=../%$&H'JVVJ
r')T[i e$8;+,/'.#'$,3H'JVV2_'d$##&.='.#'$,3H'JVVV

~')Oe[γ'?M#"%*,$#"+&'/.='5jC98@H d*,,.='g'Q.&/#G.&H'2IIb_'5,=+X'.#'$,3H'2IIh_
~'keO[α, ~')T[2'?$,,.'Z=+"&6,$%%$#+="8:;@H k$1.*:;"'.#'$,3H'2IIU_'C"ZZ"#.,,"'g'M$&#+&"H'2IIU_'
~')T[J'?$*#+1="&W'}'j=+,"6.=$#"+&'*&/' d$##&.='.#'$,3H'JVVV_'M#$.>$[!"."=$'g'O=../%$&H'JVVJ_
51#">".=*&-'/.='k[TX%Z;+:X#.&@ Q*=1.'.#'$,3H'JVVb
~'Ld[CMO'?}'5--=.-$#"+&'>+&' k+7,.='.#'$,3H'2IUR_'k+F.=8'g'O=../%$&3H'2IIU_

d$:=+Z;$-.&'*&/'L=$&*,+:X#.&@ k+F.=8'.#'$,3H'2III
}')T[h'?k\J[CX#+1"&_'%+/*,".=.&/@ Q++&8#=$'.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". iK

K3J3i3'Y.,,.&'/.8'%+&+&*:,.]=.&'j;$-+:X#.&8X8#.%8
(".'%."8#.&'%+%.&#$&'>.=F.&/.#.&'1,$88"8:;.&')%%*&%+/*,$#+=.&'F"=1.&'$*88:;,".`,":;

$*6 ' /". ' k[Y.,,[j+Z*,$#"+&H '!(B[T"-$&/.& ' $7.= ' $*:; ' ?*&/ ' 8+-$= ' ;$*Z#8]:;,":;@ ' $*6 ' /".

5jC98H ' /". ' /".8.& ' "& ' /.= ' )%%*&1$81$/. ' >+=-.8:;$,#.# ' 8"&/3 'Q." ' /.& '5jC98 ' 7",/.& ' /".

d$:=+Z;$-.&H ' >3$3 ' /.=.& 'M*7Z+Z*,$#"+& ' /.= '(C98H ' /". ' Z+#.&#.8#. ' *&/ ' $*:; ' /". ' 6P= ' /".

<"=1*&-.&'>+&'C$,:"#="+,'F.8.&#,":;.'M*7Z+Z*,$#"+&2RV'?83'5773'U$n7@3'

(.&/="#"8:;.'Y.,,.&'' 2R2''
(".'(C{8'8"&/'$*8'M":;#'>+&'C$,:"#="+,'/".'.&#8:;."/.&/.'j+Z*,$#"+&'/.='Y.,,.&'/.8'djM2RJH

+7F+;,'$*:;'d+&+:X#.&'*&/'d$:=+Z;$-.&'7.."&6,*`#'F.=/.&'?83'k$73'K@3'5&8:;,".`.&/'F"=/

8":;'/".8.'5=7."#'"%'<.8.&#,":;.&'$&'/.&'(C98'+=".&#".=.&H'$7.='7."'-.-.7.&.&'5&,$`'$*:;

$&/.=.'Y.,,.&'/.8'djM'.=F];&.&3

)% 'L.-.&8$#G ' G* ' /.& ' 7"8;.= ' &*= ' "& ' >"#=+ ' &$:;-.F".8.&.& ' /"=.1#.& ' 4"&6,P88.& ' /.8 ' ([

\+=%+&.8'$*6'k[TX%Z;+:X#.&'8#.;# '7."'(C98'."&/.*#"-'6.8#H '/$88'C$,:"#="+, '$*:;'"&'>">+

/"=.1#'/".'Y.,,6*&1#"+&.&'%+/*,".=#2RK3 '(".8'7.."&6,*88#' "&/"=.1#'$*:;'/".'4&#F":1,*&-'/.=

TX%Z;+:X#.&'%$`-.7,":;'?83+3@H'8"&/'/+:;'(C{8'>3$3'6P='/".')&/*1#"+&'/.='k[Y.,,[%./"".=#.&

)%%*&$&#F+=#'>+&'G.&#=$,.='Q./.*#*&-3

("66.=.&G".=*&-'*&/'B."6*&-

(*=:; ' C$,:"#="+, ' F.=/.& ' /".8. 'd+&+:X#.&$71D%%,"&-. ' "& ' >"#=+ ' "& ' $,,.& ' M#$/".& ' ";=.8

<.=/.-$&-.8'=":;#*&-8-.7.&/'7.."&6,*`#'*&/'$&'";=.='B."6*&-'-.;"&/.=#3' '(".'4cZ=.88"+&

/.8'6P='(C98'#XZ"8:;.&'C(2'F"=/'&":;#'"&"#"".=#H'F+;"&-.-.&'/.='/.&'d+&+:X#.&'G*-.+=/&.#.

C(2i'F."#.=;"&'-.7",/.#'F"=/H'+7F+;,'/".'Y.,,.&'/".'d+=Z;+,+-".'>+&'(C98'$*6F."8.&2Ri3

j".%+&#" ' .# ' $,32Rh' G."-#.&H ' /$88 ' C$,:"#="+, ' /". ' ("66.=.&G".=*&- ' /.= ' (C98 ' 8+-$= ' #.",F."8.

=P:1-]&-"-'%$:;.&'1$&&3'(".'("66.=.&G".=*&-'/.='d+&+:X#.&'G*'*&=."6.&'(C98'F"=/'.7.&8+

*&#.=7*&/.&'F".'";=.'F."#.=.'B."6*&-'['."&'"&#.=.88$&#.='L.-.&8$#G'G*'/.='F."#;"&'7."'>".,.&

Y.,,,"&".&'7.+7$:;#.#.&' '/"66.=.&G".=*&-86D=/.=&/.& '<"=1*&-3 'L.&.=.,, ']*`.=# ' 8":;'/".8.8

L.8:;.;.& ' "& ' /.= ' >.=="&-.=#.& ' 4cZ=.88"+& ' >+& ' B."6*&-8%$=1.=& ' *&/ ' /.= ' -.8#."-.=#.&

5&#"-.&$*6&$;%.2Rb3

2RV d$#;".*H'JVVb'6$88#'/.&'%+%.&#$&.&'<"88.&88#$&/'G*8$%%.&'*&/'Z=]8.&#".=#'&.*.'4=1.&&#&"88.3
2R2 T$-$=$"&.'g'T.7=$&:;*H'JVVK'6$88.&'/".'<"=1*&-.&'>+&'!(B[T"-$&/.&'*&/'$&/.=.&')%%*&8*ZZ=.88">$'

$*6'/.&/="#"8:;.'Y.,,.&'*&/'/".'k+,.=$&G"&/*1#"+&'G*8$%%.&3
2RJ k$7.,,$="8:;.='l7.=7,":1'P7.='/".'<"=1*&-.&'>+&'C$,:"#="+,'$*6'(C98'7."'5/+="&"'.#'$,3H'9(.&/="#":':.,,8'$8'

1.X'#$=-.#8'3339H'JVVi3'<"=1*&-'/.='!([5&$,+-$'$*6'/$8'L.&.cZ=.88"+&8Z=+6",'7."'L="66"&'.#'$,3H'JVVi3
2RK L="66"&'.#'$,3H'JVV2_''L=.-+="'.#'$,3H'JVV2_'5/+="&"'.#'$,3H'JVVJ
2Ri j.&&$'g'5/+="&"H'JVVV_'j".%+&#"'.#'$,3H'JVVV_'L="66"&'.#'$,3H'JVVV_'L="66"&'.#'$,3H'JVV2_'Q.=.='.#'$,3H'JVVV_

C$&&"&-'.#'$,3H'JVV2'6P;=.&'/".'!.=;"&/.=*&-'/".8.8'B."6*&-8>+=-$&-.8'$*83
2Rh j".%+&#"'.#'$,3H'JVVV
2Rb L$*GG"'.#'$,3H'9M*ZZ=.88">.'.66.:#'+6'2αH'Jh[/";X/=+cX>"#$%"&'(K3339H'JVVh_'L.&$*.=.8'F."#.='*&#.&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". ii

48'.&#8#.;.&'*&#.='/.%'4"&6,*`'>+&'C$,:"#="+,'"&'>"#=+'*&/'"&'>">+'/*=:;'Q.."&6,*88*&-'>+&

51#">".=*&-8$7,$*6 ' *&/ ' l7.=,.7.&8G."# ' Y.,,.& ' %"# ' #+,.=+-.&"8:;.& ' O];"-1."#.& ' *&/

\$7"#*82RRH'/".'/".'Q",/*&-'>+&'C(i^C(Jh^'=.-*,$#+="8:;.&'k[Y.,,.&'?kBH'83+3@'"&/*G".=.&2RU3

);=.'k+,.=$&G',]88#'8":;'$*:;'/*=:;'8Z]#.=.&'E+&#$1#'/.='TX%Z;+:X#.&'G*'=."6.&'(C98'&":;#

$*6;.7.&'*&/'";=.'dD-,":;1."#'G*='j=+,"6.=$#"+&'7,."7#'%$88">'-.;.%%#2RI3'(".'4cZ=.88"+&

>+& 'd\C' )) ' ?*&/ ' /$/*=:; '/". 'O];"-1."# ' G*= '5&#"-.&Z=]8.&#$#"+&@H 'C(UK ' ?."&.%'/*=:;

B."6*&- ' "&/*G".=#.& ' j=+#."&@ ' *&/ ' >".,.& ' 6P= ' /". ' k[Y.,,[51#">".=*&- ' 1+8#"%*,$#+="8:;

F"=1.&/.& ' 07.=6,]:;.&%+,.1P,.& ' ?G3Q3 ' C(iVH ' C(UV ' *&/ ' C(Ub ' *&/ ' $&/.=.=

5/;]8"+&8%+,.1P,.'F".'QR3J@'"8#'7."'/".8.&'(C98'/.*#,":;'>.=="&-.=#H'F$8'j".%+&#"'.#'$,32UV'"&

>"#=+'$&'(C{8'$*8'Z.="Z;.=.%'%.&8:;,":;.&'Q,*#'*&/'E&+:;.&%$=1'>+&'d]*8.&'*&#.=8*:;#.3

N&#.= 'C$,:"#="+,[4"&6,*` ' 8#.,,#.& ' $*:; 'Q.=.= ' .# ' $,32U2' $& ' =."6.& '(C98 '."&.& 'BP:1-$&-'/.=

4cZ=.88"+&'>+&'C(iVH'C(UV'*&/'C(UbH'8+F".'d\C'))'6.8#_'&*='/".'Q",/*&-'>+&'C(UK

7,".7'*&>.=]&/.=#3

d"#'+7"-.&'4=-.7&"88.&'>.=-,.":;7$=';.%%#.'7."'s*'.#'$,2UJ3'/".'Q.;$&/,*&-'%"#'C$,:"#="+,

7." 'd+&+:X#.& ' /". ' Q",/*&- ' >+& ' C(iVH ' C( ' UV ' *&/ ' C(Ub '%$88">3 '<];=.&/ ' $7.= ' /".

O];"-1."#'G*='5&#"-.&Z=]8.&#$#"+&'>.=="&-.=#'F*=/.H'&$;%'/$8':;.%+#$1#"8:;.H'7$1#.="G"/.

*&/'Z;$-+:X#+#"8:;.'j+#.&#"$,'7."'d+&+:X#.&'*&/'d$:=+Z;$-.&'G*H'F$8'";=.'466.1#">"#]#'"%

E$%Z6'-.-.&'Q$1#.=".&'*&/'";=.'k+c"G"#]#'-.-.&'k*%+=G.,,.&'.=;D;#.2UK3

Q."'!(B[E0[d]*8.&';$7.&'L="66"&'.#'$,32Ui' $*6'(C98'."&.'/.*#,":;';D;.=.'E+&G.&#=$#"+&

>+& 'B."6*&-8%$=1.=& 'F". 'd\C ' ))H ' C(iVH 'C(UV ' *&/ 'C(Ub ' -.6*&/.&3 '!(B[T"-$&/.&

1D&&.& ' ;".= ' 1$*% '4"&6,*` ' $*6 ' /.& 'B."6*&-8>+=-$&- ' &.;%.&H ' F$8 ' /". '5*#+=.& ' G* ' /.=

&$;.,".-.&/.& ' *&/ ' 1*=G ' /$=$*6 ' 7.8#]#"-#.&2Uh' k;.8. ' 6P;=#.H ' /$88 ' C$,:"#="+, ' *&#.= ' !(B[

!.=%"##,*&- '/"=.1# '*&/ ' "&/"=.1# '/". '5&,$-.=*&-'/.8'&*:,.$= ' 6$:#+= 'κQ'$&'/". '(e5'*&/

/$/*=:;'/".'k=$&81="Z#"+&'>.=8:;"./.&.='L.&.'/.='(C[B."6*&-'*&/'[O*&1#"+&'F".'G3Q3')T[

2JZiV'>.=;"&/.=#3

578:;,".`.&/',".`'8":;'*&#.='/"=.1#.%'4"&6,*`'>+&'C$,:"#="+,'."&.'/.*#,":;.'!.=8#]=1*&-'>+&

5Z+Z#+8.[k.&/.&G.& ' "& ' /.& 'Y.,,.& ' 7.+7$:;#.&2UbH ' +7F+;, ' ."& ' "&/"=.1#.=H ' P7.= ' k[Y.,,.&

$7,$*6.&/.='d.:;$&"8%*8'$&#"$Z+Z#+#"8:;'F"=1#'?83+3@3

2RR j.&&$'g'5/+="&"H'JVVV_'L=.-+="'.#'$,3H'JVV2_'L="66"&'.#'$,3H'JVV2_'!$&'4##.&'.#'$,3H'JVVi'8#.,,.&'/".'
<"=1*&-'."&.8'!([5&$,+-8'?kshJR@'>+=3

2RU 5/+="&"'.#'$,3H'9j;$=%$:+,+-":$,'"&/*:#"+&'+6'#+,.=+-.&":3339H'JVVi_'8".;.'$*:;'/$8'E$Z"#.,'P7.='k[Y.,,.&3
2RI j".%+&#"'.#'$,3H'JVVV'G."-.&'F."#.=;"&'H/$88'/".8.'k+,.=$&G'&":;#'$,,+-.&8Z.G"6"8:;'"8#H'F$8'"%'\"&7,":1'$*6'

/$8'E$Z"#.,'/.='k=$&8Z,$&#$#"+&8k;.=$Z".'%"#'!(B[T"-$&/.&'7./.*#8$%'"8#3
2UV j".%+&#"'.#'$,3H'JVVV
2U2 Q.=.='.#'$,3H'JVVV
2UJ s*'.#'$,3H'2IIK
2UK L,.":;.8'8#.,,#.&'>$&'4##.&'.#'$,3H'JVVi'$&'e0('d]*8.&'6.8#3
2Ui L="66"&'.#'$,3H'JVV2
2Uh Q$==$#'.#'$,3H'JVVJ_'8".;.'$*:;'"%'6+,-.&/.&'E$Z"#.,'9CX#+1"&.93
2Ub j.&&$'g'5/+="&"H'JVVV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". ih

D*)&--&0B
Y*8$%%.&6$88*&-'/.='<"=1*&-.&'>+&'C$,:"#="+,'$*6'Y.,,.&'/.8'djM'?d+&+:X#.&H'd$:=+Z;$-.&'*&/'(C98@3
?}'OD=/.=*&-'G3Q3'/.='j=+/*1#"+&'n'51#">"#]#_'~'\.%%*&-_'r'1."&.'!.=]&/.=*&-@

\&),&$ ]&4[#.&4+#/OW&.&+$+#/ P,$&4*$+4

(;<;$<'& }'?/"=.1#H'L.8$%##.&/.&G@ j.&&$'g'5/+="&"H'JVVV
~'?"&/"=.1#'P7.='k[Y.,,[E+&#$1#@ B.8:"-&+'.#'$,3H'JVVV_'C"ZZ"#.,,"'.#'$,3H'JVVJ

H,FF&4&#5,&4+#/ ~'?("66.=.&G".=*&-'*&/'B."6*&-@W
~'C(2'?(C[#XZ"8:;@_'C(2i'?d+&+:X#.&[ j.&&$'g'5/+="&"H'JVVV_'j".%+&#"'.#'$,3H'JVVV_'L="66"&

#XZ"8:;@'7,."7#'.=;$,#.&3 .#'$,3H'JVVV_'L="66"&'.#'$,3H'JVV2_'Q.=.='.#'$,3H'JVVV_
C$&&"&-'.#'$,3H'JVV2

B./"=.1#"+&'6.=#"-'/"66.=.&G".=#.='(C98' j".%+&#"'.#'$,3H'JVVV

}'5&#"-.&$*6&$;%._'~'B."6*&-8%$=1.= L$*GG"'.#'$,3H'9M*ZZ=.88">.'.66.:#'+6'2αH'Jh[
?$,,-.%."&@ /";X/=+cX>"#$%"&'(K3339H'JVVh

}'4&#8#.;*&-'#+,.=+-.&.='Y.,,.&'?466.1#W j.&&$'g'5/+="&"H'JVVV_'L=.-+="'.#'$,3H'JVV2_'L="66"&'.#
kB[4&#8#.;*&-'}@ $,3H'JVV2_'!$&'4##.&'.#'$,3H'JVVi_''5/+="&"'.#'$,3H

9j;$=%$:+,+-":$,'"&/*:#"+&'+6'#+,.=+-.&":3339H'JVVi
~'d\C'))_'~'C(iV_'~'C('UV_'~'C('UK_ s*'.#'$,3H'2IIK_'j".%+&#"'.#'$,3H'JVVV_'Q.=.='.#'$,3H
~'C(Ub'*&/'~'QR3J'?5/;]8"+&8%+,.1P,@ JVVV_'L="66"&'.#'$,3H'JVV2
}'C;.%+#$c"8_'}'j;$-+:X#+8.'*&/' s*'.#'$,3H'2IIK_'>$&'4##.&'.#'$,3H'JVVi

}'Q$1#.="G"/"#]#

A"$<2,#& }'')T[2V'?"%%*&8*ZZ=.88">_'$&#$-+&"8".=# j.&&$'g'5/+="&"H'JVVV_'>$&'\$,#.=.&'.#'$,3H'JVVJ
+#.0A%&><2,#& )T[2J_'O+,-.W'k\J[4&#F":1,*&-'}@

}')T[i'?$&#""&6,$%%$#+="8:;@ C+,"&'.#'$,3H'JVVb
~')T[2J'?)%%*&8#"%*,$#"+&_'k\2[4&#F3'}@ T.%"=.'.#'$,3H'2IIh_'(95%7=+8"+'.#'$,3H'2IIU_'j.&&$'g

5/+="&"H'JVVV_'!$&'\$,#.=.&'.#'$,3H'JVVJ
~')T[2R'?Z=+"&6,$%%$#+="8:;_')&/*1#"+& C+,"&'.#'$,3H'JVVb

$&/.=.='CX#+1"&.@
~'Ld[CMO'?}'5--=.-$#"+&'>+&' k+F.=8'g'O=../%$&3H'2IIU_'k+F.=8'.#'$,3H'2III

d$:=+Z;$-.&'*&/'L=$&*,+:X#.&@

~'keO[α'?d+&+:X#.&'"%'Z.="Z;.=.&'Q,*#@ L"+>$&&"&"'.#'$,3H'JVV2

}'keO[α'?*&=."6.'Y.,,.&'"%'E&+:;.&%$=1@ \$1"%'g'Q$=[M;$>"#H'JVVK
}''jL4J'?"%%*&8*ZZ=.88">@ E+=.&'.#'$,3H'2IUb
~'e0'?GX#+#+c"8:;H'e.*=+#=$&8%"88"+&H L$=:"+&'.#'$,3H'2IIR

!$8+/",$#$#"+&@
}':$%Z'?C$#;.,":"/"&'$&#"%"1=+7".,,.8 <$&-'.#'$,3H'JVVi

j.Z#"/_'F"=1#'$&#"%"1=+7".,,@



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". ib

CX#+1"&.

5*:; ' /". ' j=+/*1#"+& ' >".,.= 'CX#+1"&. ' *&/ ' C;.%+1"&.' F"=/ ' 8+ ' %+/*,".=#H ' /$88 ' ."&

8*ZZ=.88">.='466.1#'.&#8#.;#3'(".8'G."-#'8":;'"&'>"#=+'$&'."&.='/.*#,":;'>.=8#]=1#.&'4cZ=.88"+&

/.8 ' F":;#"-.& ' "%%*&8*ZZ=.88">.& ' CX#+1"&.8 ' )T[2V2UR' ?/$8 ' /.& ' 466.1# ' >+& ' )T[2J

$&#$-+&"8".=# ' *&/ ' 8+ ' /". ' Q",/*&- ' >+& ' k\J[Y.,,.& ' 7.-P&8#"-#@ ' *&/ ' ."&.= ' ?$*:; ' "& ' >">+

7.+7$:;#.#.&2UU@'\.%%*&-'/.8'.7.&8+'F":;#"-.&')T[2J2UI3'(".8.='466.1#'"8#'$&'/.=')&/*1#"+&

>+&'#+,.=+-.&"8:;.&'(C{8'G*%"&/.8#'7.#.","-#3'(".')&;"7"#"+&'/.8'"%%*&8#"%*,$#+="8:;.&')T[

2J ' "& '(C98 '*&/ '/.& '$&/.=.& '5jC98 ' "8# ' $*:;'/.8F.-.& ' 8.;= '7./.*#8$%.&H'/$ ' )T[2J '/$8

G.&#=$,.'CX#+1"&'6P='/".'!+=-$7.'/.='B":;#*&-'"8#H'"&'/".'/$8')%%*&8X8#.%'$1#">".=#'F"=/3

M."&.'\.%%*&-'>.=;"&/.=#'/".'4&#F":1,*&-'>+&'k\'2'Y.,,.&'*&/'6D=/.=#'/".'>+&'k\'J'Y.,,.&

?83+3@3

(.= 'Ld[CMOH ' /.= ' /". 'd+&+:X#.& ' *&/ 'L=$&*,+:X#.& ' G*= '5--=.-$#"+& ' $&=.-#H 'F"=/ ' $,8

F."#.=.8'"%%*&8#"%*,$#+="8:;.8'CX#+1"&'?F".'7."'k[Y.,,.&@'"&'8."&.='Q",/*&-'8*ZZ="%".=#H

F+7." '/.= '%+,.1*,$=. 'd.:;$&"8%*8 '7.1$&&# ' "8#2IV3 'e.7.& ' /.%'Ld[CMO 'F"=/ ' $*:; '/".

4cZ=.88"+&'>+&'keO[α'/*=:;'!(B[T"-$&/.&'7.."&6,*88#'A'$,,.=/"&-8'8"&/'"&'>.=8:;"./.&.&

M#*/".& ' $*:; 'F"/.=8Z=P:;,":;. 'B.8*,#$#. ' 7.8:;=".7.&3 '(".8. ' 1$&& '%$& ' G*8$%%.&6$88.&H

"&/.%'%$&'/".'5&#F+=# '/.= 'Y.,,.& '$7;]&-"-'>+&' ";=.%'("66.=.&G".=*&-8[ '*&/'B."6.-=$/

8".;#W'F];=.&/'*&=."6.'Y.,,.&'F".'/".'/.8'E&+:;.&%$=1.8'/*=:;'M#."-.=*&-'/.='4cZ=.88"+&

>+&'keO[α'=.$-".=.&2I2H'G."-.&'=."6.=.'Y.,,.&'F".'/".'d+&+:X#.&'/.8'Z.="Z;.=.&'Q,*#.8'."&.

>.=="&-.=#.'Q",/*&-'/.8'CX#+1"&.82IJ3

)&'."&.='],#.=.&'N&#.=8*:;*&-2IK' F*=/.'."&.'!.=8#]=1*&-'/.='j=+/*1#"+&'/.8'8*ZZ=.88">.&

j=+8#$-,$&/"& '4J' ?jL4J@ ' 7." 'd+&+:X#.& ' $,,-.%."& ' 7.+7$:;#.#H 'F$8 ' /". ' -,.":;-.=":;#.#.

<"=1*&-'/.8'C$,:"#="+, 'F."#.='8#."-.=&'*&/'/".'k[Y.,,Z=+,"6.=$#"+&';.%%.&'FP=/._'/".8.8

4=-.7&"8'F*=/.'8."#;.='&":;#'7.8#]#"-#H'$7.='$*:;'&":;#'F"/.=,.-#3

)&#.=.88$&#.=F."8.'F"=1#'C$,:"#="+,'$*6'Y.,,.&'/.8'djM'&":;#'&*='"%%*&8*ZZ=.88">H'8+&/.=&

6D=/.#'$*:;'";=.'$&#"%"1=+7".,,.'51#">"#]#H 'F+7."'/".'G*-=*&/.,".-.&/.&'d.:;$&"8%.&'"%

Y.,,1.=&'F+;,'&":;#'"&'/.='k=$&81="Z#"+&'/.='L.&.'Z=+#.1#">.='CX#+1"&.'G*'6"&/.&'8"&/2Ii3

48'-"7#'&+:;'>".,.'Q."8Z".,.'6P='"%%*&=.,.>$&#.'51#">"#]#.&'/.8'([\+=%+&.8_'8+'>.=="&-.=#

.8 ' G3Q3 ' /". ' /*=:; ' )%%*&G.,,.& ' >.=*=8$:;#.& 'M:;]/.& ' $% 'YeM '7." ' /.= ' .cZ.="%.&#.,,.&

$*#+"%%*&.&'4&:.Z;$,+%X.,"#"8'?/.%'k".=%+/.,,'/.='d*,#"Z,.&'M1,.=+8.@H'"&/.%'.8'/".'?"&

2UR j.&&$'g'5/+="&"H'JVVV_'>$&'\$,#.=.&'.#'$,3H'JVVJ
2UU !$&'\$,#.=.&'.#'$,3H'JVVJ
2UI T.%"=.'.#'$,3H'2IIh_'(95%7=+8"+'.#'$,3H'2IIU_'j.&&$'g'5/+="&"H'JVVV
2IV Q.8:;=."7*&-'"%'E$Z"#.,'/.='%+,.1*,$=.&'<"=1*&-.&'$*6'/".'L.&.cZ=.88"+&3
2I2 \$1"%'g'Q$=[M;$>"#H'JVVK
2IJ L"+>$&&"&"'.#'$,3H'JVV2
2IK E+=.&'.#'$,3H'2IUb
2Ii d$=#"&.$*'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". iR

d$:=+Z;$-.&H ' $1#">".=#.= ' d"1=+-,"$ ' *&/ ' 58#=+:X#.& ' .=6+,-.&/.@ ' j=+/*1#"+& ' >+& ' e0

;.%%#2Ih3'(".8.'v<$66.v'/.8')%%*&8X8#.%8'8:;]/"-#'$*:;'/$8'1D=Z.=."-.&.'L.F.7.'?>3$3

/$8'.%Z6"&/,":;.'YeM@'%$88">H'/$'e0'$,8'6=.".8'L$8=$/"1$,'>".,.'7"+,+-"8:;.'O*&1#"+&.&'F".

!$8+/",$#$#"+&H'e.*=+#=$&8%"88"+&'*&/'CX#+#+c"G"#]#'%./"".=#2Ib3

($'$,,'/".8.'Q.6*&/.'$7.='"%'B$;%.&'>+&'N&#.=8*:;*&-.&'G*'7.8#"%%#.&'4=1=$&1*&-.&

.=;+7.&'F*=/.&H'F.=/.'":;'8".'$*:;'"&'/".8.%'B$;%.&'7.8Z=.:;.&3

K3J3h3'd+,.1*,$=.'<"=1*&-.&'$*6'/".'L.&.cZ=.88"+&
C$,:"#="+,'7.."&6,*`#'P7.='1,$88"8:;'$*6-.7$*#.'*&/'$&/.=8'8#=*1#*=".=#.H'6*&1#"+&.,,.'!(B498

&.7.& ' /.& 'L.&7.=.":;.& ' /.= ' &+=%$,.& '\]%$#+Z+.8.2IR' $*:; ' >.=8:;"./.&. 'L.&.H ' /". ' "&

T.*1+:X#.&'/".')%%*&=.$1#"+&.&'=.-*,".=.&'?83*3@3'

Q."%'L.&'/.='"&/*G".=7$=.&'M#":1+c"/[MX&#;$8.'kXZ'))'?"e0M'))@2IU'F*=/.'.7.&8+'F".'7."%

)Oe[γ[L.&2II' "%'j=+%+#+=7.=.":;'."&'1,$88"8:;.8'!(B4JVV'%"#'/"=.1#.='M*ZZ=.88+=6*&1#"+&

6P='/.&'$1#">".=#.&'!(B'E+%Z,.c',+1$,"8".=#3'Y*8]#G,":;'F"=1#'C$,:"#="+,'8.,78#'7."'T.#G#.=.%

$& ' ."&.% ' $*6F]=#8 ' -.,.-.&.& ' 4&;$&:.=[4,.%.&#H ' /$8 ' F.8.&#,":;. ' Q./.*#*&- ' 6P= ' /".

j=+%+#+=$1#">".=*&-';$#H'&.-$#">'=.-*,".=.&/3'5,,.=/"&-8';$#'."&.'"&'>">+'M#*/".'[';".='.7.&8+

F".'7." '/.= ' )&;"7"#"+& '/.= 'keO[α' Q",/*&-' [ '&*= '."&.& '1$*%'%.=1,":;.&' "&;"7"#+="8:;.&

466.1#'-.G."-#JV23

(.&&+:;'"8#'$*8'"&'>"#=+[!.=8*:;.&'L.&$*.=.8'P7.='."&.&'d.:;$&"8%*8'7.1$&&#H'/.='$&'/.=

/*=:; ' C$,:"#="+, ' >.=%"##.,#.& ' \.%%*&- ' /.= ' ' keO[α' Q",/*&- ' 7.#.","-# ' "8#3 ' e.7.& ' /.=

!.=="&-.=*&- ' /.= '51#">"#]# ' >+& 'eO[κQ ' 8Z".,# ' $*:; ' /". '51#">"#]#88#."-.=*&- ' 7." ' 8."&.%

:X#+8+,"8:;.&')&;"7"#+=H')[κQ[αH'."&.'B+,,.3'eO[κQ'"8#'."&'F.8.&#,":;.='k=$&81="Z#"+&86$1#+=

>.=8:;"./.&.= ' Z=+"&6,$%%$#+="8:;.= 'd./"$#+=.&H ' 8+ ' /$88 ' /".8.= ' B.-*,$#"+&8%.:;$&"8%*8

F+;,'6P='/".'M#.*.=*&-'/.='k=$&81="Z#"+&'>.=8:;"./.&.='Z=+"&6,$%%$#+="8:;.='CX#+1"&.'>+&

Q./.*#*&-'"8#JVJ3

(". ' >+& '\$1"% '*&/ 'Q$=[M;$>"#JVK' 6.8#-.8#.,,#.H ' /*=:; ' /$8 '([\+=%+& ' >.=8#]=1#. 'keO[α

Q",/*&- ' 7." ' E&+:;.&%$=18[d$:=+Z;$-.& ' %$- ' ."&.= ' Z,$*8"7,.& ' k;.8. ' G*6+,-. ' GF."

d.:;$&"8%.& ' 7."&;$,#.&3 '<];=.&/ ' ."& ' /"=.1#.= '466.1# ' P7.= ' /". 'Q"&/*&- ' $& ' ."& '!(B4

2Ih L$=:"+&'.#'$,3H'2IIR
2Ib ($F8+&'g'M&X/.=H'2IIi
2IR Y*8$%%.&6$88*&-'7."'T*+&-'g'E+.66,.=H'JVVh_'8".;.'$*:;'E$Z3'T.*1]%".3
2IU L$=:"+&'.#'$,3H'JVVK
2II C"ZZ"#.,,"'g'M$&#+&"H'2IIU
JVV M".;.'/".'Q.8:;=."7*&-'"%'E$Z"#.,'9M"-&$,P7.=#=$-*&-8F.-.93
JV2 C$&#+=&$'.#'$,3H'9333(K'"8'$'Z+8"#">.'=.-*,$#+=3339H'2IIU
JVJ M;$&X'.#'$,3H'JVVb
JVK \$1"%'g'Q$=[M;$>"#H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". iU

.=6+,-.& '1$&&H ' "8# ' ."&.'F."#.=.H ' "&/"=.1#. '4"&6,*`&$;%.'/*=:; '/". '!.=8#]=1*&- '/.= 'TjM[

51#">"#]#'%D-,":;3'(".8.'%P88#.'/*=:;'/".'\+:;=.-*,$#"+&'/.='4cZ=.88"+&'>+&'C(2iH'/.%

%.%7=$&8#]&/"-.&'TjM[B.G.Z#+='.=6+,-.&3

5% ' )T[J ' L.& ' *&#.=/=P:1# ' "& ' >"#=+ ' /.= ' ,"-$&/.&-.7*&/.&. ' !(B[BsB ' E+%Z,.c ' /".

k=$&81="Z#"+&H'F.",'.='/".'Q",/*&-'/.8'eO[5k'?9&*:,.$='6$:#+='+6'$:#">$#./'k':.,,89@'n'5j[2

?51#">$#+=[Z=+#."&[2H'."&.%'k=$&81="Z#"+&86$1#+=H'/.='6P='8+F+;,'6P='/".'7$8$,.'$,8'$*:;'6P=

/". ' C$,:"#="+,[ ' *&/ ' /". ' C$,:"*%["&/*G".=#. ' L.&$1#">".=*&- ' &D#"- ' "8#JVi@ ' E+%Z,.c.8

*&#.=7"&/.#H'F$8',.#G#,":;'."&.'8#$7",.'Q"&/*&-'"%'j=+%+#+=7.=.":;'>.=;"&/.=#JVh_'$*:;';".=

6.;,#'7"8;.='"&'>">+'."&.'Q.8#]#"-*&-'/.='<"=18$%1."#3'

L.&$*8+';$#'/".'!.=,$-.=*&-'>+&'/.='k\2'$*6'/".'k\J[M:;".&.'."&.&'$*6'%+,.1*,$=.='47.&.

7.1$&&#.&'d.:;$&"8%*8W'(".'k\J[8Z.G"6"8:;.&'k=$&81="Z#"+&86$1#+=.&'L5k5[K'*&/':[%$6H

/".'6P= '/". '.=;D;#.'4cZ=.88"+&'>+&')T[iH' )T[h'*&/')T[2V'>.=$&#F+=#,":;'8"&/H 'F.=/.&' "&

B.$1#"+& ' $*6 ' /". 'Q.;$&/,*&- '%"# 'C$,:"#="+, ' >.=%.;=# ' -.7",/.#JVb3 '(". ' "& ' ."&.%' $&/.=.&

!.=8*:;'6.8#-.8#.,,#.'\.%%*&-'/.='Q",/*&-'>+&')T[i'G.*-#'>+&'."&.='/"=.1#.&')&#.=$1#"+&

/.8',"-$&/.&-.7*&/.&.&'!(B'%"#'/.='j=+%+#+==.-"+&'/.8')T[i[L.&.8'A'F+;,'$*6'47.&.'/.=

eO[5k'Q"&/*&-88#.,,.JVR'?83+3@3

5&'$1#">".=#.&'k[Y.,,.&'F*=/.'6.8#-.8#.,,#H'/$88'C$,:"#="+,'/".'k=$&81="Z#"+&'/.8'O$8[T[L.&.8

*&#.=/=P:1#H ' "&/.% ' /.= ' ,"-$&/.&-.7*&/.&. ' !(B[BsB[E+%Z,.c ' %"# ' ."&.% ' &":;#[

1$&+&"8:;.&':[dX:'(e5[Q"&/*&-8.,.%.&#'"&'-=+`.='e];.'G*%'M#$=#Z*&1#'/.='k=$&81="Z#"+&

"&#.=$-".=#JVU3 '(".8 ' 6P;=#' "&/"=.1# 'G* '."&.= 'd"&/.=*&- '/.= '5Z+Z#+8.#.&/.&G '$1#">".=#.= 'k[

Y.,,.&3

(".'8+F+;,'7."'5jC98'$,8'$*:;'7."'k[\.,6.=G.,,.&'.=6+,-.&/.'k=$&81="Z#"+&'/.8'Ld[CMO[

L.&.8'F"=/'/*=:;'!(B[T"-$&/.&'"%'j=+%+#+=7.=.":;'P7.='."&.'-.&$*'7.1$&&#.'<"=1*&-

$*6 ' /". ' j+,X%.=$8.$1#">"#]# ' *&#.=/=P:1#3 ' (".8. ' "8# ' 8.;= ' "&#.=.88$&#H ' /$ ' 8". ' /*=:;

,"-$&/.&-.7*&/.&.'!(B[d+&+%.=.'?*&/'&":;#'/*=:;'/.&'P7,":;.&';.#.=+/"%.="8:;.&'!(B[

BsBα[E+%Z,.c@'>.=%"##.,#'F"=/JVI3

(".')&;"7"#"+&'/.='B."6*&-'/.='(C98'/*=:;'C$,:"#="+,'-.8:;".;#'"%'Y*8$%%.&;$&-'%"#'8."&.=

\.%%*&- ' /.8 ' )&#.=6.=+&[B.-*,$#+="8:;.& 'O$1#+=8 ' i ' ?)BO[i@3 '(".8.= ' $*6 ' ,X%Z;+"/. ' *&/

%X.,+"/. ' Y.,,.& ' 7.8:;=]&1#. ' k=$&81="Z#"+&86$1#+= ' $*8 ' /.= ' )BO[O$%",". ' "8# 'F];=.&/ ' /.=

&+=%$,.&'("66.=.&G".=*&-'/.='d+&+:X#.&'G*'(C98'%$88">';+:;=.-*,".=#J2V3

JVi (".8'F*=/.'"%'O$,,'/.8')&>+,*:="&[L.&.8'7."'Q"1,.'.#'$,3H'JVVK'6.8#-.8#.,,#3
JVh 5,=+X'.#'$,3H'2IIh_'k$1.*:;"'.#'$,3H'2IIU
JVb Q++&8#=$'.#'$,3H'JVV2
JVR M#$.>$[!"."=$'g'O=../%$&H'JVVJ
JVU C"ZZ"#.,,"'.#'$,3H'JVVJ
JVI k+F.=8'g'O=../%$&3H'2IIU_'k+F.=8'.#'$,3H'2III
J2V L$*GG"'.#'$,3H'9)BO[i'.cZ=.88"+&'"&'#;.';*%$&3339H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". iI

(". '7." '$1#">".=#.& 'd$:=+Z;$-.& '*&/'(C98 '7.+7$:;#.#. '\.%%*&-'/.= ' )T[2J[4cZ=.88"+&

F"=/ ' $*6 ' /.= 'k=$&81="Z#"+&8.7.&. '/*=:; '\.=*&#.==.-*,$#"+& '/.8 ' 9&*:,.$= ' 6$:#+=9 ' ?eO@ 'κQ

.==.":;#'?8".;.'$*:;'7."'keO−α)J223'M+F+;,'/".'51#">".=*&-'$,8'$*:;'/".'Q"&/*&-'/.8'eO'κQ

$&'8."&.'8Z.G".,,.'Q"&/*&-88#.,,.'$%'j=+%+#+='/.='ZiV[N&#.=."&;."#'/.8')T[2J'F.=/.&';".=

*&#.=7*&/.&3'5*6'/$8' %+,.1*,$=7"+,+-"8:;.'Y".,H '/$8'>+&'F.8.&#,":;.='Q./.*#*&-'6P='/".

j=+/*1#"+&'/.='Z=+"&6,$%%$#+="8:;.&'CX#+1"&.'*&/'C;.%+1"&.'>+&'T.*1+:X#.&'"8#J2JH'&"%%#

C$,:"#="+,'$&'>.=8:;"./.&.&'j*&1#.&'7."'5jC98J2K'*&/'$*:;'7."'k[Y.,,.&J2i'4"&6,*`3

e.7.&'$,,'/".8.&'466.1#.&H'/".'.;.='/".'k+,.=$&G'/.8')%%*&8X8#.%8'8#."-.=&H'"8#'$*:;'/.=

%+,.1*,$=.'\"&#.=-=*&/'/.='>.=8#]=1#.&'4cZ=.88"+&'>+&'GF."'$&#"%"1=+7".,,.&'j.Z#"/.&H'/".

."&'Q.8#$&/#.",'/.='$&-.7+=.&.&')%%*&$&#F+=#'8"&/H'7.1$&&#3'<$&-'.#'$,3J2h' "/.&#"6"G".=#.&

"%'j=+%+#+=7.=.":;'/.='(.6.&8"& 'βJ['*&/'C$#;.,":"/"&'$&#"%"1=+7".,,.8'j.Z#"/'['L.&.'."&

!(B4 ' %"# ' 4&;$&:.=[O*&1#"+&H ' /$8 ' $*:; ' 7." ' "& ' >"#=+ ' A ' k.8#8 ' /". ' 4cZ=.88"+& ' /.=

&$:;-.8:;$,#.#.&'L.&.'8#.*.=#.3 '(".8'"8#'."&'\"&F."8'$*6'/".'M."#.'/.='!([<"=1*&-.&'"%

)%%*&8X8#.%H'/".'/".'B.$1#"+&86];"-1."#'-.-.&')&6.1#"+&.&'.=;$,#.&'+/.='8+-$='6D=/.=&3

(".'!".,G$;,'>+&'!.=8*:;.&'G."-#'>.=8:;"./.&.'dD-,":;1."#.&'/.='4"&6,*`&$;%.'/.='!(B[

T"-$&/.& ' $*6 ' >".,. ' "&#=$G.,,*,]=. ' M"-&$,F.-.3 ' (".8 ' .=%D-,":;# ' ."&. ' !+=8#.,,*&- ' /.=

G$;,=.":;.&'O];"-1."#.&'>+&'C$,:"#="+,'*&/'8."&.='5&$,+-$H'"&'/".'("66.=.&G".=*&-H'B."6*&-

*&/ '51#">".=*&- ' /.= ' TX%Z;+:X#.& ' *&/ '5jC98 ' ."&G*-=."6.&H ' F$8 ' ";=. ' 4"-&*&- ' 6P= ' /.&

$&#""&6,$%%$#+="8:;.&'4"&8$#G'*&#.=8#=.":;#3

K3J3b3'k;.=$Z".8#=$#.-".&'*&/'[Z=+7,.%.'%"#'!(B[T"-$&/.&
48 ' -"7# ' G$;,=.":;. '!.=8*:;87.=":;#.H ' "& ' /.&.& ' &.7.& 'C$,:"#="+, ' $*:; ' 8."&. '5&$,+-$ ' $,8

)%%*&8*ZZ=.88">$'%"# '4=6+,- '-.#.8#.# 'F*=/.&J2b3 '(". ' "%%*&%+/*,$#+="8:;.&'O];"-1."#.&

>+&'C$,:"#="+,',$88.&'8":;'"&'>"#=+'$7.='.=8#'7."'E+&G.&#=$#"+&.&'>+&'%"&/.8#.&8'2V[2V'd+,

7.+7$:;#.&J2RH'F$8'/".'6P='/".'B.-*,$#"+&'/.8'E&+:;.&8#+66F.:;8.,8'&D#"-.&'d.&-.&'*%'/$8

2VV['7"8'2VVV[6$:;.'P7.=8#."-#3'(.8F.-.&',".-#'/$8'\$*Z#Z=+7,.%'8."&.='5&F.&/*&-'"&'/.&

7."'8+';+;.&'8X8#.%"8:;.&'E+&G.&#=$#"+&.&'$*6#=.#.&/.&H'(+8"8[,"%"#".=.&/.&'e.7.&.66.1#.&

F".'\XZ.=:$,:]%".H'\XZ.=:$,:"*=".H'=.&$,.'C$,G"6"1$#"+&'*&/'>.=8#]=1#.='C$,:"*%."&,$-.=*&-

"&'/".'E&+:;.&3

J22 (95%7=+8"+'.#'$,3H'2IIU
J2J T"H'w3'g'!.=%$H'JVVJ
J2K L="66"&'.#'$,3H'JVVK
J2i Q$==$#'.#'$,3H'JVVJ
J2h <$&-H'k3k3H'.#'$,3H'JVVi
J2b 57.'.#'$,3H'2IUI_'N81+1+>":'.#'$,3H'JVVV
J2R !$&'4##.&'g'd$#;".*H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". hV

)%',+1$,.&'d",".*'>+&'4&#GP&/*&-8;.=/.&'1D&&.&'GF$='/*=:;'/".'C$,:"#="+,Z=+/*1#"+&'/.=

d$:=+Z;$-.& ' 8+,:; ' ;+;. ' E+&G.&#=$#"+&.& ' .==.":;# ' F.=/.& ' ?83+3@H ' /+:; ' %P88#. ' %$&

8X8#.%"8:; ' %$88">. ' (+8.& ' /.8 ' ([\+=%+&.8 ' >.=$7=.":;.&H ' *% ' P7.=$,, ' >.=-,.":;7$=.

Q./"&-*&-.&'G*'8:;$66.&3'(".8'$7.='FP=/.'G*'8.;='8:;F.=.&'O+=%.&'/.='+7.&'-.&$&&#.&

*&.=FP&8:;#.&'<"=1*&-.&'6P;=.&3'N%'/".';XZ.=:$,:]%"8:;.&'466.1#.'8+,:;';+;.='C$,:"#="+,[

E+&G.&#=$#"+&.&'G*'*%-.;.&H'8:;."&#'.8'*&7./"&-#'&D#"-H'$*6'!([5&$,+-$'?8".;.'E$Z3'J3b3@

$*8G*F.":;.&3 ' (".8. ' 8X&#;.#"8:;.& ' j=+/*1#. ' F*=/.& ' %"# ' /.% ' Y"., ' .&#F+=6.&H ' /".

:$,:]%"8:;.&'<"=1*&-.&'>+&'C$,:"#="+,'G*'>.=="&-.=&'*&/'$&/.=.'466.1#.'G*'>.=8#]=1.&H'/+:;

"8#'/$8'j=+7,.%'/.='\XZ.=:$,:]%".'7"8;.='&+:;'&":;#'>D,,"-'G*6="./.&8#.,,.&/'-.,D8#J2U'A'$*:;

F.&&'.8'7"8F.",.&'$&/.=8,$*#.&/.'Q.=":;#.'-"7#J2I3'

(". ' +7.& ' 7.8:;=".7.&.& ' 7./.*#.&/.& ' "%%*&=.-*,$#+="8:;.& ' w*$,"#]#.& ' >+& ' C$,:"#="+,

7.8:;=]&1.&'8":;'&":;#'$*6'=."&.'M*ZZ=.88"+&H'8+&/.=&'G.":;&.&'8":;'/*=:;'/".'4&#8#.;*&-

>+&' )%%*&8;"6#8 '*&/ ' =.-*,$#+="8:;.& 'Y.,,#XZ.&' $*83 '(".' %."8#.& ' "%%*&%+/*,$#+="8:;.&

j;$=%$1$H'/".'-.-.&F]=#"-'"%'1,"&"8:;.&'L.7=$*:;'8"&/H'F"=1.&'6$8#'$*88:;,".`,":;.&'/*=:;

/".'Q.."&6,*88*&-'>+&'k[TX%Z;+:X#.&3 '5*6-=*&/'";=.= '];&,":;.&'<"=1Z="&G"Z".&'"8# '."&.

E+%7"&$#"+&'>.=8:;"./.&.='d"##.,'7.8#.&6$,,8'%]`"-'.=6+,-=.":;JJV3'\".=';.7#'8":;'C$,:"#="+,

$7H'/$'.8';$*Z#8]:;,":;'$*6'/".'"&'/.=')%%%*&1$81$/.'/.&'TX%Z;+:X#.&'>+=-.8:;$,#.#.&

5jC98'?*&/'7."'/".8.&'>3$3'$*6'(C98@'F"=1#3'\".=>+&'$*8-.;.&/'8:;."&#'.8'$,8+';.=>+==$-.&/

6P='."&.'E+%7"&$#"+&8#;.=$Z".'%"#'$&/.=.&')%%*&%+/*,$#+=.&'-.."-&.#H '/$'.8'/*=:;'8":;

.=-]&G.&/.'<"=1%.:;$&"8%.&'%"#'/".8.&'8X&.=-"8#"8:;H '$,8+'P7.=$//"#">H '$=7."#.&'1D&&#.3

(".8'.=%D-,":;#'."&.'/.*#,":;.H'"&'#.",F."8.'8*7#;.=$Z.*#"8:;.'d.&-.&'=.":;.&/.'B./*1#"+&

/.='4"&G.,/+8.&'/.='>.=F.&/.#.&'d"##.,'*&/'8+%"#'$*:;'."&.'7.$:;#,":;.'!.=="&-.=*&-'/.=

e.7.&F"=1*&-.&3 ' l7.=/".8 ' 1$&& ' %$& ' !(B[T"-$&/.& ' %"# ' Z;$=%$G.*#"8:;.& ' d"##.,&

1+%7"&".=.&H'/".'8Z.G".,,'/.=.&'*&.=FP&8:;#.'<"=1*&-.&'$&#$-+&"8".=.&3

(".'M#=$#.-".'G*='!.=%."/*&-'>+&'*&.=FP&8:;#.&'466.1#.&'/.8'C$,:"#="+,'7.8#.;#'$,8+'$*8

/=." 'dD-,":;1."#.&H ' /". ' $*:; ' %"#."&$&/.= ' 1+%7"&".=# ' F.=/.& ' 1D&&.&W 'd$& ' >.=F.&/.#

5&$,+-$H'1+%7"&".=#'>.=8:;"./.&.H'8X&.=-"8#"8:;.')%%*&%+/*,$#+=.&'*&/n+/.='7.1]%Z6#'/".

e.7.&F"=1*&-.& ' /*=:; ' 8". ' -.G".,# ' $&#$-+&"8".=.&/. ' d"##.,JJ23 ' (". ' -.7=]*:;,":;.&

k;.=$Z".6+=%.&H'7GF3'/".'"&'!.=8*:;.&'$&-.F.&/.#.&'E+%7"&$#"+&8#;.=$Z".&'F.=/.&'8Z]#.=

"%'B$;%.&'/.='."&G.,&.&'7.8Z=+:;.&.&'4=1=$&1*&-.&'-.&$*.='7.#=$:;#.#3

J2U (.T*:$'g'C$&#+=&$H'JVV2
J2I !$&'4##.&'.#'$,3H'95&$,+-8'+6'2αHJh[/";X/=+cX>"#$%"&'(K3339H'JVVK_'e$-Z$,'.#'$,3H'JVVh
JJV !$&'4##.&'g'd$#;".*H'JVVh
JJ2 !$&'4##.&'g'd$#;".*H'JVVh'7".#.&'."&.&'1+%Z$1#.&'l7.=7,":1'P7.='8X&.=-"8#"8:;.'466.1#.'>+&'!(B[

T"-$&/.&'%"#'$&/.=.&')%%*&8*ZZ=.88">$'*&/'/".'E+%7"&$#"+&'%"#')&;"7"#+=.&'/.='E&+:;.&[B.8+=Z#"+&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". h2

K3J3R3'Y*8$%%.&6$88*&-

C$,:"#="+,';$#'$*6'/$8')%%*&8X8#.%';$*Z#8]:;,":;'"%'Q.=.":;'/.='/.&/="#"8:;.&'Y.,,.&'*&/

/.='k['TX%Z;+:X#.&'7.$:;#,":;.'<"=1*&-.&H'/".'/.&'C;$=$1#.='/.=')%%*&$&#F+=#.&'%$88">

G* ' ;D;.=.= ' )%%*&#+,.=$&G ' ;"& ' 7.."&6,*88.&JJJ3 ' (".8 ' F"=/ ' "% '<.8.&#,":;.& ' /*=:; ' /".

4&#8#.;*&-'>+&'*&=."6.&'(C98'%"#'#+,.=+-.&"8:;.&'O];"-1."#.&'*&/'.&#8Z=.:;.&/.%'\$7"#*8H

8+F".'/".'!.=8:;".7*&-'/.='k[Y.,,'j+Z*,$#"+&.&'"&'B":;#*&-'/.='k\J['*&/'/.='kB[Y.,,.&

.==.":;#3 'T.#G#.=.8 ' 8:;=]&1# '/". '(*=:;6P;=*&-'/.= ' G.,,>.=%"##.,#.& ' )%%*&$&#F+=#.&H '/.%

G.&#=$,.&')&8#=*%.&#'"&'/.='4&#8#.;*&-'*&/'/.%'!+=$&8:;=."#.&'>+&'5*#+"%%*&=.$1#"+&.&

*&/'k=$&8Z,$&#$#$78#+`*&-.&H'%$88">'."&3'(+:;'$*:;'/".'M#]=1*&-'/.='5Z+Z#+8.#.&/.&G'/.=

)%%*&G.,,.&'*&/'/".'-.8#."-.=#.'Q",/*&-'%+/*,$#+="8:;.='*&/'=.-*,$#+="8:;.='CX#+1"&.'"&

!.=7"&/*&-'%"#'/.='\.%%*&-'"&6,$%%$#+="8:;.='Q+#.&8#+66.',."8#.&';".=G*'."&.&'Q."#=$-3

(". ' )%%*&8*ZZ=.88"+& ' 8:;."&# ' "&#.=.88$&#.=F."8. ' 8Z.G"6"8:; ' 6P= ' $*#+$--=.88">. ' *&/

P7.=8:;".`.&/. 'B.$1#"+&.& ' G* ' -.,#.&H ' /$ ' )%%*&$&#F+=#.& ' -.-.& ' 1D=Z.=6=.%/.8 'j=+#."&

*&7.."&6,*88#'7,".7.&3'(".8'F*=/.'$&'e0('?&+&[+7.8.'/"$7.#":@'[d]*8.&'7.+7$:;#.#H'/".'"&

";=.='B.$1#"+&'$*6'/".')%%*&"8".=*&-'%"#'/"$7.#.8[8Z.G"6"8:;.%'5*#+$&#"-.&'/*=:;'C$,:"#="+,

-.;.%%# ' F*=/.&H ' $*6 ' ."&. ' )%Z6*&- ' %"# ' 1D=Z.=6=.%/.% ' 0>$,7*%"& ' $7.= ' &+=%$,

=.$-".=#.&JJK3'

L.-.& ' )&6.1#"+&.&'1$&&' 8":; '/.= 'ED=Z.= '*&#.= '!([4"&6,*` '.7.&8+-*# '+/.= ' 8+-$= '7.88.=

7.;$*Z#.&H ' F". ' ."& ' !.=8*:; '%"# ' k*7.=1*,+8.[E+&#$1#Z.=8+&.& ' "& ' T+&/+& ' G."-#.3 ' \".=

7.F"=1#.'/".'."&%$,"-.'+=$,.'L$7.'>+&'JHh'%-'!"#$%"&'(J' ."&.'/.*#,":;.'M#."-.=*&-'/.=

$&#"%X:+7$1#.=".,,.&')%%*&"#]#'-.-.&'kQH'>3$3'7."'k.8#Z.=8+&.&H'/".'>+='/.='!.=$7=.":;*&-

!([/.6"G".&# 'F$=.&3 'k*7.=1*,+8.Z$#".&#.&'F*=/.&'8:;+&'>+= '4&#/.:1*&-'/.= '5&#"7"+#"1$

%"# ' !"#$%"& ' ( ' 7.;$&/.,#JJi3 '5*:; ' 1+&&#. ' %$& ' 1."&. ' ;D;.=. ' 5&6],,"-1."# ' -.-.&P7.=

+ZZ+=#*&"8#"8:;.&')&6.1#.&'*&#.='C$,:"#="+,[4"&6,*`'"&'."&.='k.8#"&6.1#"+&8=.";.'%"#'C$&/"/$

$,7":$&8'*&/'."&.='MZ.G".8'/.='\.=Z.8>".=.&'7.+7$:;#.&JJh3

(".8.8 ' ,.#G#. 'Q."8Z"., ' 1D&&#. 'k.", ' /.= '<"=1*&-.& ' /.8 '([\+=%+&.8 ' $*6 ' /$8 ' $&-.7+=.&.

)%%*&8X8#.%'8."&3 ' )&'."&.= 'B.";.'>+&';*%$&.&'ED=Z.=G.,,.& ' ?*3$3 'E&+:;.&%$=18G.,,.&H

d+&+:X#.&H ' e.*#=+Z;",.& ' *&/ '\$*#G.,,.&@ ' "&/*G".=.& ' C$,:"#="+, ' *&/ ' 8."&. '5&$,+-$ ' /".

4cZ=.88"+& ' /.8 ' $&#"%"1=+7".,,.& ' j.Z#"/.8 ' C$#;.,":"/"& ' ?C5dj ' +/.= ' C5j2U@ ' *&/ ' /.8

;*%$&.&'7[(.6.&8"&.8'i'?(4OQiH'.;.%$,8'(4OQJ@JJb3'(".8.'Q.8#$&/#.",.'/.='$&-.7+=.&.&

JJJ d$#;".*'.#'$,3H'JVVi
JJK 0>.=7.=-;'.#'$,3H'92'$,Z;$HJh[/";X/=+cX>"#$%"&'(K'"&/*:.833399H'JVVV
JJi d$=#"&.$*'.#'$,3H'JVVb
JJh C$&#+=&$'.#'$,3H'9333(K'Z=+,+&-8'-=$6#'8*=>">$,3339'2IIU
JJb <$&-H'k3k3H'.#'$,3H'JVVi_'L+%7$=#'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". hJ

$&#"%"1=+7".,,.& ' )%%*&$7F.;= ' =.$-".=.& ' &*= ' 7." ' d.&8:;.& ' *&/ ' M:;"%Z$&8.& ' /*=:;

>.=%.;=#.'4cZ=.88"+&'$*6'C$,:"#="+,JJR3'

($ ' G* ' /.& ' <"=1*&-.& ' >+& ' C$,:"#="+, ' $*6 ' /.& ' ;*%+=$,.& ' Q.=.":; ' /.8 ' $&-.7+=.&.&

)%%*8X8#.%8 ' &+:; ' 1$*%'($#.& ' >+=,".-.&H ' 7.8:;=]&1# ' 8":; ' /".8. '5=7."# ' $*6 ' ."&. ' 1*=G.

4=F];&*&-_'/.&&+:;'%$-';".=$*8'."&'&.*.='YF."-'/.='$&#%"1=+7".,,.&'k;.=$Z".'.&#8#.;.&3

(". ' 7.8:;=".7.&.& ' 4=-.7&"88. ' ,$88.& ' /$=$*6 ' 8:;,".`.&H ' /$88 ' /*=:; ' /". '5&F.&/*&- ' >+&

C$,:"#="+, ' *&/ ' 8."&.& ' 5&$,+-$ ' /$8 ' 5*6#=.#.& ' *&/ ' /.= ' !.=,$*6 ' >+& ' >.=8:;"./.&.&

5*#+"%%*&.=1=$&1*&-.& ' ?>3$3 ' 8+,:;.& ' %"# ' 8#$=1.= ' k[Y.,,7.#.","-*&-@ ' .7.&8+ ' F". ' /".

k+,.=$&G ' *&/ ' /$%"# ' /". ' l7.=,.7.&8G."# ' >+& ' k=$&8Z,$&#$#.& ' Z+8"#"> ' 7.."&6,*88# ' F.=/.&

1D&&.&3 ' )& ' ";=.= '<"=1$=# ' G.":;&.& ' 8":; '!(B[T"-$&/.& '-.-.&P7.= '/.& '$&/.=.& 'G*= 'Y."#

>.=F.&/.#.&')%%*&8*ZZ=.88">$'/$/*=:;'$*8H'/$88'8".'";=.&'<"=1*&-8[M:;F.=Z*&1#'7."'/.&

5jC9M '*&/'&":;# ' "%'Q.=.":; '/.= 'k[Y.,,.& ';$7.&3 '(".8 '%$:;# '8". 'G* '>".,>.=8Z=.:;.&/.&

E$&/"/$#.&'6P='&"./="-'/+8".=#.H'8X&.=-"8#"8:;.'E+%7"&$#"+&8#;.=$Z".&3'e"./="-.'(+8.&'8"&/

6P='/".'k;.=$Z".>.=#=]-,":;1."# 'F.-.&'/.='8.,78# '7." 'F.&"-.= ':$,:]%"8:;.&'5&$,+-$'&+:;

Z=+7,.%$#"8:;.&'e.7.&F"=1*&-.&'?G3Q'\XZ.=:$,:]%".@'.=6+=/.=,":;3

)&'/.&',.#G#.&'S$;=.&'F*=/.&'($#.&'-.8$%%.,#H'&$:;'/.&.&'/.='6P='+Z#"%$,.'<"=1*&-.&'$*:;

"%'"%%*&%+/*,$#+="8:;.&'Q.=.":;'&D#"-.'j,$8%$8Z".-.,'>+&'!('GF"8:;.&'KV'*&/'UV&-n%,

,".-.&'8+,,#.JJU3'($'/".'$,,-.%."&.'!.=8+=-*&-8,$-.'"&'/.='Q.>D,1.=*&-'%]`"-'"8#'?>-,3'E$Z3

J3h3@'%P`#.&'#]-,":;'KVVV[hVVV')N'!('$*6-.&+%%.&'F.=/.&JJIH'/$%"#'.8'8."&.'j+#.&G'"&'/.=

M#.*.=*&- '/.8 ' )%%*&8X8#.%8'>+,, ' .&#6$,#.& '1$&&3 '\".= ' 8"&/ ' 8."&. 'Z=+Z;X,$1#"8:;.& '*&/

%.#$Z;X,$1#"8:;.& ' <"=1*&-.& ' "& ' /.= ' !.=%."/*&- ' "%%*&%./"".=#.= ' E=$&1;."#.& ' >+&

G.&#=$,.='Q./.*#*&-3

JJR L+%7$=#'.#'$,3H'JVVb
JJU \+,,"8H'JVVh_'\+,,"8'g'<$-&.=H'JVVh
JJI !".#;H'2III_'\.$&.X'.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". hK

K3K3'5*#+"%%*&1=$&1;."#.&'*&/'!(B[T"-$&/.&

K3K323'd*,#"Z,.'M1,.=+8.

K3K32323'L=*&/,$-.&'' JKV''

d*,#"Z,.'M1,.=+8.

(". ' d*,#"Z,. ' M1,.=+8. ' ?dM@ ' "8# ' ."&. ' Z="%]= ' .&#GP&/,":;. ' 4=1=$&1*&- ' /.8 ' YeM ' %"#

;.=/6D=%"-.='4&#%$=1*&-'/.='e.=>.&6$8.=&H'/.=.& '^$,<-</,&' "%'(.#$",'*&1,$='"8#H'$7.='"%

Y*8$%%.&;$&-'%"#'5*#+"%%*&=.$1#"+&.&'?/*=:;'k[Y.,,.&'>.=%"##.,#@'-.-.&'d$=18:;."/.&[

$&#"-.&.'/.= 'e.=>.&G.,,[5c+&.'8#.;#3 '(".8.'G.&#=$,. 'Q.#.","-*&-'>+&'k[Y.,,.&'F"=/'GF$=

7"8F.",.&'$&-.GF."6.,#JK2H'-",#'$7.='F."#;"&'$,8'7.F".8.&JKJ3'e.7.&'/.='-.8":;.=#.&'Q./.*#*&-

/.8'-.&.#"8:;.&'\"&#.=-=*&/.8'?.=8#-=$/"-.'!.=F$&/#.'>+&'dM[j$#".&#.&';$7.&'."&'JV'7"8'iV

%$, ' ;D;.=.8 ' B"8"1+ ' $,8 ' /.= ' Q.>D,1.=*&-8/*=:;8:;&"##H ' /".8. ' 4=1=$&1*&- ' .7.&6$,,8 ' G*

.&#F":1.,&JKK@ ' 8Z".,.& ' N%F.,#6$1#+=.&H ' F". ' /". ' d.&-. ' /.= ' M+&&.&."&8#=$;,*&-JKi' *&/

$,"%.&#]=.'O$1#+=.&'."&.'$*8,D8.&/.'B+,,.W'5*6&$;%.'>+&'T.7.&8%"##.,&'F".'L.#=."/.'?%"#

;+;.%'j;X#$#-.;$,#@H'O,."8:;'*&/'d",:;'1+==.,,".=.&'Z+8"#">'%"#'/.%'5*6#=.#.&'>+&'dMH'G3Q3

O"8:;H'm,H'L.%P8.'*&/'B."8'?&"./="-.='j;X#$#-.;$,#@'$7.='&.-$#">3'Y*8]#G,":;'G*='-.&.#"8:;.&

!+=7.,$8#*&-'"8#'$,8+'$*:;'."&'$*8,D8.&/.8H'>+&'N%F.,#."&6,P88.&'.=G.*-#.8'd+%.&#'&D#"-3

4"&.'!"=*87.#.","-*&-'F"=/'"%'L.-.&8$#G'G*'/".8.&'-.8":;.=#.&'4=1.&&#&"88.&'&*='>.=%*#.#H

"8# ' $7.= '7"8;.= '*&7.8#]#"-#3 'O=$*.&'8"&/ 'D6#.= '7.#=+66.& '$,8 'd]&&.=H 'F+7." '/". 'E=$&1;."#

P7,":;.=F."8. ' "%'5,#.= 'GF"8:;.&'JV'*&/'iV'S$;=.&'$*87=":;#3 '(". ' "%'YeM'.&#8#.;.&/.&

\.=/.'8"&/'>3$3'Z.=">.&#=":*,]='$&G*#=.66.&H'=D#,":;['+/.='-.,7,":;[-=$*H'P7.='/.&'-.8$%#.&

\"=&['*&/'BP:1.&%$=187.=.":;'6,.:16D=%"-'>.=#.",#'*&/'>+&'/.=7.='E+&8"8#.&G3

:,'$<-</,'7%' .=1.&&# ' %$& ' Z.=">.&D8.H ' ,X%Z;+Z,$8%$G.,,*,]=. ' )&6",#=$#. ' *&/ ' 8.,.1#">.

4&#%$=1*&-'%"#'6+,-.&/.='-,"D8.='e$=7.&7",/*&-3'48'8"&/'>".=':;$=$1#.="8#"8:;.'Q$8"8%*8#.=

>+& ' &.*=+Z$#;+,+-"8:;.& ' T]8"+&.& ' 7.1$&&#H ' /". ' F+;, ' *&#.=8:;"./,":;. ' E=$&1;."#8[

%.:;$&"8%.&'F"/.=8Z".-.,&JKh3'(".'"%'YeM'>.=8$%%.,#.&'*&/'6P='/".'4&#%$=1*&-8>+=-]&-.

>.=$&#F+=#,":;.&'T.*1+:X#.&'8"&/'P7.=F".-.&/'k[TX%Z;+:X#.&'*&/'d$1=+Z;$-.&3

JKV 4"&.'$*86P;=,":;.'($=8#.,,*&-'>".,.='-=*&/,.-.&/.='58Z.1#.'6"&/.#'8":;'7."'!$&5%.=+&-.&'.#'$,3H'JVVi3'
M".;.'$*:;'E$Z3'R3J3'

JK2 C;$*/;*="'g'Q.;$&H'JVVh
JKJ 5/+="&"H'JVV2
JKK \$X.8H'JVVV
JKi \$X.8H'JVVV
JKh T*::;"&.##"'.#'$,3H'2IIb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". hi

($8'2-,#,'7%&0W,-.'"8#'>+&'>.=8:;"./.&8#.&':.=.7=$,.&'*&/'8Z"&$,.&'MX%Z#+%.&'F".'5#$c".H

?>3$3'8Z$8#"8:;.&@'j$=.8.&H'M.&8"7","#]#8['*&/'M.;8#D=*&-.&'*&/'"&'8Z]#.=.&'M#$/".&'$*:;'>+&

Z8X:;"8:;.&'M#D=*&-.&'F".'(.Z=.88">"#]#H'4*Z;+=".'*&/'?8.,#.&.=@'j8X:;+8.&'-.Z=]-#3'(.=

E=$&1;."#8>.=,$*6'"8#'G*&]:;8#'8:;*76D=%"-H'9=.,$Z8"&-[=.%"##"&-'dM9'?BBdM@H'*&/'F"=/'%"#

G*&.;%.&/.&'5,#.=':;=+&"8:;'Z=+-=./".&#H'98.:+&/$=X'Z=+-=.88">.'dM9'?MjdM@3'5*:;'."&.

Z="%]= ' Z=+-=.88">. ' jjdM ' "8# ' 7.1$&&#3 ' Q." ' /.& ' 7.+7$:;#.#.& ' MX%Z#+%.& ' #=.#.& ' ;]*6"-

MZ+&#$&=.%"88"+&.&'$*6H'F$8'/".'Q.*=#.",*&-'>+&'Q.;$&/,*&-.=6+,-.&'.=8:;F.=#3

(".'U4</#<'&'"8#'8#$=1'>+&'!.=,$*686+=%'*&/'E+%Z,"1$#"+&.&'$7;]&-"-_'"&':$3'2V[KVx'/.=

O],,.',".-.&'-*#$=#"-.'O+=%.&'>+=H'/".'%."8#'G*6],,"-'/"$-&+8#"G".=#'F.=/.&'*&/'7."'/.&.&

1."&.':;$=$1#.="8#"8:;.&'Q.;"&/.=*&-.&'.&#8#.;.&3'h[2Vx'$,,.=/"&-8'7",/.&'7D8$=#"-.'O+=%.&

%"#'."&.%'7"&&.&'d+&$#.&'7"8'F.&"-.&'S$;=.&'#D/,":;.&'!.=,$*63

4cZ.="%.&#.,,.'$,,.=-"8:;.'4&:.Z;$,+%X.,"#"8

(".'.cZ.="%.&#.,,. ' $,,.=-"8:;. '4&:.Z;$,+%X.,"#"8 ' ?454@ ' "8# ' ."& ' "& '/.= 'O+=8:;*&- ';]*6"-

-.&P#G#.8 ' *&/ ' =.:;# ' -.."-&.#.8 ' k".=%+/.,, ' 6P= ' /". ' ;*%$&. ' dMJKbH ' /$8 ' /*=:;

$*#+"%%*&"8".=.&/.')%Z6*&-'/.= '!.=8*:;8#".=.'%"# '>.=8:;"./.&.&'d$=18:;."/.&Z=+#."&.&

?G3Q'dX.,"&7$8"8Z=+#."&@'>.=*=8$:;#'F"=/3'(".'O+,-.'/".8.=')&a.1#"+&'"8#'."&'/.='dM'];&,":;.8

E=$&1;."#87",/H'$&'/.%'8":;'/.8F.-.&'/".'Z=+Z;X,$1#"8:;.'*&/'#;.=$Z.*#"8:;.'466.1#">"#]#

/.='>.=8:;"./.&.&'G*'#.8#.&/.&'d$`&$;%.&'=.:;#'-*#'7.*=#.",.&',]88#3'k=+#G'>".,.='j$=$,,.,.&

-"7#'.8'$*:;'N&#.=8:;"./.'G*='dMH'G3Q3'/".'6.;,.&/.'-.&.=.,,.'5#=+Z;".=*&-'>+&'L.;"=&'*&/

BP:1.&%$=1H ' 8+F". ' /". '4"&Z;$8"-1."#3 '(".8 ' =P:1# ' 8". ' "& ' /". 'e];. ' /.= ' $*:; ' ]#"+,+-"8:;

];&,":;'.&#8#.;.&/.&'5(4d'?;XZ.=$1*#.'*&/'$1*#.'(.%X.,"&"8"$#"+&'$,8'E+%Z,"1$#"+&'."&.=

M:;*#G"%Z6*&-H'F.,:;.'$*8'L.F.7.&'%"#':.=.7=$,.%'N=8Z=*&-';.=-.8#.,,#'F*=/.@JKRH']&/.=#

$7.='&":;#8'/$=$&H'/$88'8".'/$8'7.8#.'7.1$&&#.'M#*/".&+7a.1#'6P='dM'"8#3

JKb !$&'4##.&'.#'$,3H'9C+%7"&$#"+&'+6'$'2HJh[/";X/=+cX>"#$%"&'(3339H'JVVK
JKR C;$*/;*="'g'Q.;$&H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". hh

K3K323J3'<"=1*&-.&'$*6'G.,,*,]=.='47.&.'' JKU''
5&'/.='454'F*=/.'-.G."-#H'/$88'$*#+=.$1#">.'k\2'TX%Z;+:X#.&'F+;,'7."'/.=')&/*1#"+&'$,8

$*:;'"%'!.=,$*6'/.='4=1=$&1*&-'?8+'F".'7."'dM@'."&.'F.8.&#,":;.'B+,,.'8Z".,.&JKI3'($'$7.=

C$,:"#="+,JiV'/".'4&#F":1,*&-'>+&'k[Y.,,.&'"&'k\2[B":;#*&-'/*=:;'/".')&;"7"#"+&'/.=')T[2J[

Q",/*&-'7,+:1".=#'?83'5773'I@H'"8#'.8'."&'>".,>.=8Z=.:;.&/.='E$&/"/$#'G*='k;.=$Z".=*&-'>+&

454'*&/'dM3 'M."&.'466.1#">"#]# ' "&'/.= 'Q.;$&/,*&-'>+&'454'7.=*;# '$7.= '&":;# '$*6 '/.=

E+&#=+,,.'>+&'C(U^'k[TX%Z;+:X#.&Ji2H'+7F+;,'$*:;'/".8.'8+F+;,'$,8'M*ZZ=.88+=.&'$,8'$*:;

$,8'466.1#+=.&'/.='%"#'454'$88+G"".=#.&'4&#GP&/*&-'$=7."#.&3

)%'L.;"=&'F.=/.&'/".'4&GX%.'6P='/.&'5*6['*&/'577$*'>+&'C$,:"#="+,'?/".'2α[0\$8.'*&/'/".

Ji[0\$8.@'.cZ="%".=#JiJ3'([\+=%+&'1$&&'$*:;'/".'"&#$1#.'Q,*#[\"=&[M:;=$&1.'Z$88".=.&JiKH

*&/'+7F+;,'<"=1*&-.&'>+&'C$,:"#="+,'$*6'/".8.'&":;#'7.1$&&#'8"&/H',$88.&'($#.&'$*8'454[

!.=8*:;.&'$*:;'>+&'/".8.='M."#.';.='."&.')&;"7"#"+&'/.='G.,,*,]=.&')&6",#=$#"+&'>.=%*#.&Jii3

)%'YeM'8.,78#'F.=/.&'>.=8:;"./.&.'Y.,,#XZ.&'7.."&6,*`#Jih3')%'\"&7,":1'$*6'/".'Y.,,.&'/.8

)%%*&8X8#.%.8'"&;"7".=#'.8'/".'5jC98'/.8'YeM'?F".'G3Q3'd"1=+-,"$@H'/".'/".'"&#=$:.=.7=$,.&

k[Y.,,[5&#F+=#.&'=.-*,".=.&JibH'/"=.1#'*&/'F"=1#'$*:;'$*6'."&-.F$&/.=#.'TX%Z;+:X#.&'*&/

5jC98'/]%Z6.&/H'7GF3'>.=="&-.=#'/".'5&8$%%,*&-'>+&'d$:=+Z;$-.&'/"=.1#JiR' ?83'5773'I@3

Q."'(C98'*&/'$*:;'7."'$&/.=.&'5jC98'F"=/'/". '5&#"-.&Z=]8.&#$#"+&' "%'YeM'*&#.='8."&.%

4"&6,*` ' /.*#,":; ' >.=="&-.=#H ' F$8 ' ."&. ' 8#$=1 ' =.$1#"+&88:;F]:;.&/. ' )%%*&%+/*,$#"+&

/$=8#.,,#JiU3 ' O.=&.= ' F*=/. ' 7." ' 454 ' 6.8#-.8#.,,#H ' /$88 ' C$,:"#="+, ' /". ' 4cZ=.88"+& ' /.=

"&/*G".=7$=.& ' M#":1+c"/[MX&#;$8. ' ?e0M ' )) ' +/.= ' "e0M@ ' 7." ' d$:=+Z;$-.&H ' $1#">".=#.=

d"1=+-,"$'*&/'58#=+:X#.&';.%%#JiIH'F$8'/.&'E=$&1;."#8>.=,$*6'F."#.='-P&8#"-'7.."&6,*88#H'/$

e0'*&/'/".'e0M'%"#'/.='j$#;+Z;X8"+,+-".'>+&'dM'*&/'454'.&-'>.=7*&/.&'8"&/JhV3'e.7.&

/".8.&'"&#=$:.=.7=$,.&'51#">"#]#.&'1D&&.&'!(B[T"-$&/.&'$*:;'$*`.=;$,7'/.8'YeMH'"&'/.&

Z.="Z;.=.& ' TX%Z;+=-$&.&H ' "%%*&%+/*,".=.&/ ' ."&-=."6.& ' *&/ ' /". ' 4&#F":1,*&- ' >+&

.&:.Z;$,"#+-.&.&'k[Y.,,.&'"&;"7".=.&3

JKU (".'"&#=$:.=.7=$,.'Q./.*#*&-'>+&'C$,:"#="+,'"8#'"%'E$Z3'P7.='/".'B+,,.'>+&'!('"%'YeM'-.&$*'7.8:;=".7.&3
JKI 5/+="&"H'JVV2
JiV OP='/".'$,,-.%."&.&'"%%*&%+/*,$#+="8:;.&'O];"-1."#.&'>+&'C$,:"#="+,'8".;.'E$Z3'K3J3
Ji2 d..;$&'g'(.T*:$H'9C(U^'k':.,,83339H'JVVJ
JiJ M#[5=&$*/H'2III_'Y.;&/.='.#'$,3H'JVV2_'L$=:"+&'.#'$,3H'JVVJ
JiK L$8:+&[Q$==.'g'\*.#H'2IUK
Jii e$8;+,/'.#'$,3H'JVVV
Jih M".;.';".=G*'L$=:"+&'.#'$,3H'JVVK3
Jib 5,+"8"'.#'$,3H'9B.-*,$#"+&'+6'k[:.,,'=.8Z+&8.83339H'JVVV
JiR e$8;+,/'.#'$,3H'JVVV
JiU e$#$6'.#'$,3H'2IIb
JiI L$=:"+&'.#'$,3H'2IIR_'/".8.'7."'454'6.8#-.8#.,,#.H'>.=%"&/.=#.'4&#8#.;*&-'>+&'e0'*&/'";=.'O+,-.&'F.=/.&'

"%'E$Z3'K3J3i3'"%'N&#.=1$Z"#.,'/.='4"&6,P88.'$*6'(C[CX#+1"&.'-.&$*.='7.8:;=".7.&3
JhV j$=1"&8+&'.#'$,3H'2IIR_'L"+>$&&+&"'.#'$,3H'2IIU_'T":"&"+'.#'$,3H'2III



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". hb

()),-.+#/0N
($=8#.,,*&-'/.='<"=1*&-.&'>+&'C$,:"#="+,'$*6'(C98H'd$:=+Z;$-.&'*&/'k[Y.,,.&'"%'B$;%.&'/.='dM3'<"=1*&-.&'$*6
$&/.=.'Y.,,.&'/.8'YeM'8"&/';".='&":;#'$7-.7",/.#3

()2345+#/&#W
(.&/="#"8:;.'Y.,,.'r'(C_'d$:=+Z;$-.nd+&+:X#'r'd0_'k[\.,6.='2'TX%Z;+:X#'r'k;2_'k[\.,6.='J'TX%Z;+:X#'r'k;J_
)Oeγ'r')&#.=6.=+&'γ_'keOα'r'k*%+=[e.1=+8.'O$1#+='α_')T'r')&#.=,.*1"&'

6*7%W'!$&5%.=+&-.&'.#'$,3H'JVVi

47.&8+'%D-.&'/".'$7;]&-"-'>+&'C$,:"#="+,'8X8#.%"8:;'8#."-.&/.&'MZ".-.,'>+&')T[iJh2' *&/

kLO[β2JhJ' 6P='8."&.'O];"-1."#.&'"&'/.='dM[k;.=$Z".'%"#>.=$&#F+=#,":;'8."&H'/$'8+F+;,'/".

5&F.&/*&-'>+&')T[iJhKH'$,8'$*:;'>+&'kLO[β2Jhi'$,8'7."'454';",6=.":;'7.8:;=".7.&'F.=/.&3

O.=&.='6$,,.&'7."')T[i'[n['d]*8.&'/".'!(B[T"-$&/.&[<"=1*&-.&'$*6'454'8:;F]:;.='$*8Jhh_

.8'F"=/'$7.='>.=%*#.#H'/$88')T[i'&*='/*=:;'/".'"&/"=.1#.')&;"7"#"+&'/.='.&:.Z;$,"#+-.&"8:;.&

k\2[Y.,,.&'F"=1#Jhb3

Jh2 C$&#+=&$'.#'$,3H9333(K'"8'$'Z+8"#">.'=.-*,$#+=3339H'2IIU
JhJ E+,"'g'E.81"[0a$H'2IIK_'E+,"'g'E.81"[0a$H'2IIh_'C$&#+=&$'.#'$,3H9333(K'"8'$'Z+8"#">.'=.-*,$#+=3339H'2IIU_'

<."&=.":;'.#'$,3H'2IIU
JhK B$:1.'.#'$,3H'2IIi_'O*=,$&'.#'$,3H'2IIU
Jhi B$:1.'.#'$,3H'2II2
Jhh C$&#+=&$'.#'$,3H92HJh[/";X/=+cX:;+,.:$,:"6.=+,'Z=.>.&#83339H'JVVV
Jhb C$&#+=&$'.#'$,3H'9333(K'"8'$'Z+8"#">.'=.-*,$#+=3339H'2IIU_'5/+="&"H'9)%%*&+%+/*,$#+=X'.66.:#8'+6'!"#$%"&'(3339H'

JVVJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". hR

(".'8#."-.&/.'4cZ=.88"+&'>+&'kLO[β2'1+&&#.'GF$='&":;#'7."'$,,.&'!.=8*:;.&'7.+7$:;#.#

F.=/.&JhRH'"8#'$7.='"&#.=.88$&#H'/$'8+%"#'/*=:;'/".'L$7.'>+&'C$,:"#="+,'/".'4&#8#.;*&-'>+&'e0

$*6'GF."'<.-.&'>.=;"&/.=#'F.=/.&'1$&&H'/".'7."/.'/".'Q",/*&-'/.8'Z=+/*G".=.&/.&'4&GX%.8

;.%%.&HW'.=8#.&8';.%%#'kLO[β2'['F".'C$,:"#="+,'['/".'e0M'))[MX&#;.8.'8#$=1JhUH'*&/'kLO[

β2'[n['d]*8.'?/".'1."&'kLO[β2'7",/.&H'>.=-,.":;.')T[i'[n[@'7",/.&'8Z+&#$&'P7.=%]`"-'>".,

e0M ' ))JhI3 ' Y*8]#G,":; ' F"=1# ' kLO[β2 ' -.&.=.,, ' $,8 ' )&;"7"#+= ' /.= ' j=+/*1#"+& ' >+&

Z=+"&6,$%%$#+="8:;.&'CX#+1"&.&'/.='d":=+-,"$3JbV

N&#.='/.%'4"&6,*`'>+&'!('7",/.&'(C98'>.=%.;=#')T[2VH'*&/'*&#.='-,.":;.&'Q./"&-*&-.&

.&#8#$&/.&.'=.-*,$#+="8:;.'k[Y.,,.&'8X&#;.#"8".=.&'.7.&8+')T[2V'"&'7.$:;#,":;.='d.&-.3'($

/".8.8')&#.=,.*1"&'7."'/.='E+&#=+,,.'/.='Z$#;+-.&.&'k\2[)%%*&$&#F+=#.&H'/".'"%'B$;%.&

/.='454'$*6#=.#.&H'."&.'G.&#=$,.'B+,,.'G*'8Z".,.&'8:;."&#Jb2H',".-#'"&'/.='8#$=1.&'j=+/*1#"+&

>+&')T[2V'."&'F."#.=.='<"=1%.:;$&"8%*8'>+&'!('-.-.&'dM'>+=3 '4"&.&'F."#.=.&'Q.F."8

;".=6P=',".6.=#.&'Q$==$#'.#'$,3JbJH'/".'"&'."&.%'%"#'(.c$%.#;$8+&'*&/'C$,:"#="+,'$&-.=.":;.=#.%

d./"*%'kB[Y.,,.&'.=G.*-#.&3'(".8.'7",/.#.&'&*=')T[2V'*&/'&":;#')T[iH ')T[h'+/.=')Oe[γH

1+&&#.&'$7.='/.&&+:;'/".'$*#+%%*&.'(.%X.,"&"8".=*&-'>.=;"&/.=&3

K3K323K3'($#.&'$*8'/.='k".=%./"G"&
5*:;'"&'k".=>.=8*:;.&'7.6$88#.'%$&'8":;'%"#'/".8.='&.*.&'k;.%$#"13'Q2V3jT'd]*8.'F*=/.&

G*='4=G.*-*&-'>+&'454'%"#'dX.,"&[Q$8"8Z=+#."&'"%%*&"8".=#H'F$8'7."'/".8.='Y*:;#,"&".'G*=

4&#8#.;*&-'>+&'T]8"+&.&'6P;=#H'/".'"&'";=.%'5*67$*'*&/'";=.='4&#F":1,*&-'/.&.&'/.='dM

8.;='];&,":;'8"&/3'Q."'L$7.'."&.='%"#'VHURx'C$,:"*%'*&/'!('>.=8.#G#.&'("]#'6P;=#.'/".

)&a.1#"+&'"&'2VVx'/.='O],,.'G*%'5*87=*:;'>+&'4543'L$7'%$&'$7.='Z=+Z;X,$1#"8:;'?/3;3'>+=

/.='5*#+"%%*&"8".=*&-@'*&/'1+&#"&*".=,":;'hV[JVV'&-'C$,:"#="+,'Z=+'k$-'P7.='/$8'O*##.='G*H

8+'1+&&#.'/$8'5*6#=.#.&'>+&'454[T]8"+&.&'>.=;"&/.=#'F.=/.&JbK_'6P-#.'%$&'/.&'C$,:"#="+,[

O*##.=G*8$#G'.=8#'&$:;'/.='454[)&/*1#"+&'*&/'/.=.&'d$&"6.8#$#"+&'G*H'8+'.==.":;#.'%$&'7."

7.=."#8'-.,];%#.&'k".=.&'."&.&'M#",,8#$&/'/.8'E=$&1;."#8Z=+G.88.8'*&/'/".'MX%Z#+%.'F*=/.&

8+-$='-.%",/.=#Jbi' ?83'5773'2V@3'Q."'/.=';+;.&'(+8".=*&-'>+&'C$,:"#="+,'8#.,,#.&'8":;'&.7.&

/.='Q,+:1$/.'/.='454'$7.='$*:;'=.-.,%]`"-'/.*#,":;.'#+c"8:;.'466.1#.'F".'\XZ.=:$,:]%".

*&/'L.F":;#8>.=,*8#'."&3

JhR L$=:"+&'.#'$,3H'JVVK'*&/'(9\.,,.&:+*=#'.#'$,3H'JVVK'7.8:;=."7.&'."&.'/*=:;'C$,:"#="+,'*&>.=]&/.=#.'
Q",/*&-'>+&'kLO[β2'['$,,.=/"&-8'"&'";=.%'Q.+7$:;#*&-8-.7".#H'/.%'YeM3

JhU MG$7+'g'k;".%.=%$&&H'2IIh
JhI !+/+>+#G'.#'$,3H'2IIb
JbV M*G*%*=$'.#'$,3H'2IIK_'C;$+'.#'$,3H'2IIh
Jb2 Q.##.,,"'.#'$,3H'2IIU
JbJ Q$==$#'.#'$,3H'JVVJ
JbK (.T*:$'g'C$&#+=&$H'JVV2_'T.%"=.'g'5=:;.=H'2II2
Jbi C$&#+=&$'.#'$,3H'2IIb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". hU

4"&'&.*'.&#F":1.,#.8'5&$,+-'?w<2bJiOJ[JhM0J[2@'%"#'!(B[$1#">".=.&/.='*&/'Ji[0\$8.

;.%%.&/.= ' <"=1*&- ' G."-#. ' 8":; ' 7." ' Z=+Z;X,$1#"8:;.= ' L$7. ' 8:;+& ' >+= ' /.=

5*#+"%%*&"8".=*&-'"%'!.=-,.":;'G*'C$,:"#="+,'$,8'7.88.='>.=#=]-,":;H'.66.1#">.='*&/',$&-.

F"=18$%W '&+:; 'JV 'k$-. ' &$:; '/.= ' ,.#G#.& ' "&#=$Z.="#+&.$, ' ?"3Z3@ ' .=6+,-.&/.& ' )&a.1#"+& '/.8

d"##.,8' 'F$=.&'7."'/.&'7.;$&/.,#.&'k".=.&'/".'MZ]#6+,-.&'/.='5*#+"%%*&"8".=*&-'/.*#,":;

-.="&-.='$,8'7."'E+&#=+,,#".=.&Jbh3

)&'$&/.=.&'!.=8*:;.&'?/".'G3k3'$*:;'$&'$&/.=.&'d]*8.G*:;#,"&".&'/*=:;-.6P;=#'F*=/.&_'83

k$73'i@'7,+:1".=#.&'C$,:"#="+,'+/.='$*:;'."&"-.'F":;#"-.'5&$,+-$'&.7.&'/.=')&/*1#"+&'/.=

4=1=$&1*&- '$*:;'/.=.& 'O+=#8:;=."#.& '8.;= '.66.1#">JbbH '7." '!(B'[n[ 'd]*8.& '$7.= 'F$= '/".

5&F.&/*&-'F"=1*&-8,+83

($8 ' 7.F."8# ' /". ' /"=.1#. 'Q.#.","-*&- ' /.8 '!(B'$& ' /.& '<"=1*&-.& ' /.8 '([\+=%+&.8 ' $*6

454JbR3'48'G."-#.'8":;'$7.='/$=P7.=';"&$*8'$*:;'."&.'57;]&-"-1."#'/.8'Q.;$&/,*&-8.=6+,-.8

>+&'/.='d.&-.'/.8'G*-.-.7.&.&'C$,:"*%8H'/$'&*='7."'$*8=.":;.&/'>".,'C$,:"*%'?2x'C$J^

*&/'VHKx'j;+8Z;+=@'"%'O*##.='$*:;'1,."&.=.'C$,:"#="+,%.&-.&'?$7'b'&-'Z=+'k$-@'/". '454

G*>.=,]88"-'*&#.=/=P:1.&'?83'5773'22@3'Q."'."&.=':$,:"*%$=%.&'("]#'?VHVJx'C$J^'*&/'VHKx

j;+8Z;+=@'1+&&#.&'8.,78#';+;.H'$7'/.=')%%*&"8".=*&-'7.-,."#.&/'-.-.7.&.'C$,:"#="+,%.&-.&

?7"8'JVV'&-'Z=+'k$-@'/".'454[)&G"/.&G'&":;#'/.*#,":;'*&#.= 'hVx'8.&1.&JbU' ?83 '5773'2J@3

578:;,".`.&/'F$='7."'."&.='!([d$&-.,/"]#'/".'4%Z6]&-,":;1."#'6P='454'.=;D;#H'F$8'F."#.=

6P='/".'O];"-1."#'>+&'!('8Z=":;#H'"&'>">+'/".'\]*6"-1."#'>+&'454'*&/'dM'G*'=./*G".=.&JbI3

Jbh C;+*"&$=/'.#'$,3H'JVVb
Jbb d$##&.='.#'$,3H'JVVV_'(.T*:$'g'C$&#+=&$H'JVV2_'5/+="&"H'9)%%*&+%+/*,$#+=X'.66.:#8'+6'!"#$%"& (3339H'JVVJ
JbR d..;$&'g'(.T*:$H'9k;.'>"#$%"&'('=.:.Z#+=3339H'JVVJ
JbU C$&#+=&$'.#'$,3H'2III
JbI C$&#+=&$'.#'$,3H'2IIb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". hI

()),-.+#/01J
Q.;$&/,*&-'/.= '454'/*=:;'C$,:"#="+, '7." '7.=."#8
-.,];%#.&'d]*8.&3'(".'<.=#.'G."-.&'/.&'%"##,.=.&
M:;F.=.-=$/ ' $*8 ' ."&.= ' G.;& ' k".=. ' *%6$88.&/.&
L=*ZZ.3
�'G."-#'8"-&"6"1$&#.'("66.=.&G'7."'Z�VHVh3

6*7%W'C$&#+=&$'.#'$,3H ' 92HJh[(";X/=+cX>"#$%"&'(K
"8'$'Z+8"#">.3339H'2IIU

()),-.+#/011
C$,:"#="+,'>.=;"&/.=#'*&#.='L$7.'."&.='("]#'%"#'2x
C$,:"*% ' *&/ ' VHKx ' j;+8Z;+= ' G*>.=,]88"- ' /".
4&#8#.;*&-'/.='4543

6*7%W'(.T*:$'g'C$&#+=&$H'JVV2

()),-.+#/019
<."7,":;. 'd]*8. ' /.= 'Q2V3jT 'T"&". 'F*=/.& '%"#
."&.= ' VHVJx ' C$,:"*% ' *&/ ' VHKx ' j;+8Z;+= ' ("]#
-.6P##.=# ' *&/ ' %"# ' dX.,"&[Q$8"8Z=+#."& ' "&
!.=7"&/*&- ' %"# ' j.=#*88"8#+c"& ' "%%*&"8".=#3
L,.":;G."#"- ' .=;".,#.& ' /". 'k".=. ' #]-,":; ' a. ' JVV&-
C$,:"#="+, ' "& ' /.= ' k=]-.=8*78#$&G ' 7GF3 ' &*= ' /".
k=]-.=8*78#$&G3'M.,78#'/".8.';+;.&'C$,:"#="+,/+8.&
1+&&#.& ' /". ' 454[)&G"/.&G ' &":;# ' /.*#,":;
>.=="&-.=&3

6*7%W'(.T*:$'g'C$&#+=&$H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". bV

K3K323i3'($#.&'$*8'/.='\*%$&%./"G"&

M#*/".&

!".,.'.Z"/.%"+,+-"8:;.'M#*/".&JRV'G."-.&'."&.&'Y*8$%%.&;$&-'GF"8:;.&'/.&'G*&.;%.&/.&

&D=/,":;.& ' *&/ ' 8P/,":;.& 'Q=."#.&-=$/.& ' *&/ ' /.= ' 8#."-.&/.& '\]*6"-1."# ' >+& 'dMJR2H ' *&/

F."#.=.'M#*/".&'8#.,,.&'/".8.'E+==.,$#"+&'"&'."&.&'%D-,":;.&'Y*8$%%.&;$&-'%"#'/.='N![

4cZ+8"#"+& ' *&/ 'M+&&.&8:;."&/$*.=H ' /". ' 6.=&.= ' >+%'�f*$#+= ' -.="&-.= ' 8"&/JRJ3 'N&#.= ' /.&

>".,.& '\XZ+#;.8.&H ' /". ' /".8.& 'Y*8$%%.&;$&- ' G* ' .=1,]=.& ' >.=8*:;#.&H ' 6"&/.# ' 8":; ' $*:;

."&.JRKH 'F.,:;. ' /". 'N![$7;]&-"-. 'C$,:"#="+,Z=+/*1#"+& ' $,8 '%D-,":;. 'N=8$:;. ' &.&&# ' *&/

Q.+7$:;#*&-.& ' P7.= ' /$G* ' Z$88.&/. ' -.&.#"8:;. ' *&/ ' 7"+:;.%"8:;. ' Y*8$%%.&;]&-.

Z=]8.&#".=#JRi3'($%"#'P7.=."&8#"%%.&/'G."-.&'$&/.=.'M#*/".&JRh'."&.'-.="&-.=.')&G"/.&G'>+&

dM'"&'L.7".#.&'>+&'-*#.='C$,:"#="+,>.=8+=-*&-'A'F.,:;.'$*:;'/*=:;'$,"%.&#]=.'Y*6*;='>+&

G3Q3'O"8:;[m,'+/.='/*=:;'N![8#=$;,*&-8=.":;.'\D;.&,$-.'%D-,":;'"8#3'C$,:"#="+,'1$&&'$,8+

/$8 ' $*8,D8.&/. ' d+%.&# ' /.= ' N%F.,#."&6,P88. ' 7." ' -.-.7.&.= ' -.&.#"8:;.= ' !+=7.,$8#*&-

F."#.8#-.;.&/'$*8-,.":;.&JRb3

e$:;'4&#/.:1*&-'/".8.8 '%D-,":;.&'Y*8$%%.&;$&-.8'GF"8:;.& 'C$,:"#="+,>.=8+=-*&-'*&/

dM[!.=,$*6'*&/'\]*6"-1."#'6+,-#.&'>".,.'-.G".,#.=.'Q.+7$:;#*&-.&3'd$&'.=1$&&#.'."&.'%D-[

,":;.'!.=7"&/*&-'GF"8:;.&'/.='F];=.&/'/.='M:;F$&-.=8:;$6#'8#$=1'.=;D;#.&'!([j=+/*1#"+&

*&/'/.&'G."#-,.":;'P7,":;.=F."8.'$*6#=.#.&/.&'T"&/.=*&-.&'>+&'dM[Q.8:;F.=/.&JRR3'($G*

Z$88.&/'6,$%%#'/".'dM'"&'/.%'&$:;'4&/.'/.='M:;F$&-.=8:;$6#'6+,-.&/.&'4"&7=*:;'/.='!([

j=+/*1#"+& ' $*63 '5*:; ' 8#.,,#. '%$& ' "& 'N&#.=8*:;*&-.& ' $& 'dM[j$#".&#.& ' 6.8#H ' /$88 ' /".8.

-.&.=.,, ' ."&.& ' =.,$#"> ' &"./="-.& ' Jh?0\@(K[MZ".-., ' *&/ ' #.",F."8. ' 8+-$= ' ."&.& ' /.*#,":;.&

d$&-.,';$7.&JRU'['F+;,'$*:;'$*6-=*&/'";=.='%$&-.,;$6#.&'N![4cZ+8"#"+&3'47.&8+'6$&/'8":;

."& 'Y*8$%%.&;$&-'GF"8:;.& '-.&.#"8:;.& '!$="$#"+&.& '/.8 '!(B'*&/'/.%'5*6#=.#.& '>+&

dMJRI3

JRV !$&5%.=+&-.&'.#'$,3H'JVVi'7".#.#'."&.&'$*86P;=,":;.&'Q.=":;#'P7.='>.=8:;"./.&8#.'k;.%.&'8+,:;.='M#*/".&3
JR2 5,#.='g'd+=$="*H'2IRK_'d",,.='.#'$,3H'2IIV_'k$88"&$="'.#'$,3H'JVV2
JRJ 5:;.8+&'.#'$,3H'2IbV_'O=../%$&'.#'$,3H'JVVV_'>$&'/.='d."'.#'$,3H'JVV2
JRK L+,/7.=-H'9333j$=#'23339H'2IRi
JRi L+,/7.=-H'9333j$=#'J3339H'2IRi
JRh E*=#G1.H'2IbR_'<.8#,*&/H'2IRV_'5,#.='.#'$,3H'2IRi_'L+,/7.=-H'9333j$=#'23339H'2IRi_'48Z$=G$'.#'$,3H'2IIh_'

O=../%$&'.#'$,3H'JVVV'
JRb \$X.8H'JVVV
JRR M:;F$=#GH'2IIK
JRU e".>.8'.#'$,3H'2IIi_'C+8%$&'.#'$,3H'2IIU
JRI O*1$G$F$'.#'$,3H'2III



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". b2

D*)&--&0C
j=]>.&#">.'*&/'1*=$#">.'466.1#.'/.='Q.;$&/,*&-'>+&'454'*&#.='!.=F.&/*&-'>+&'!([=.,.>$&#.&'d.#;+/.&3'(".
Q.;$&/,*&-'7.-"&&#'>+=H'F];=.&/'+/.='&$:;'/.=')&/*1#"+&'/.='4543

W&%*#.-+#/'=&4F*%4&# D,&4*4$ 0000D%&4*;,&&4F<-/0)&5</&#0*+F0G(GMV#.+2$,<# P,$&4*$+4

=<4O_[%4&#.0V#.+2$,<#0 #*7%0V#.+2$,<#

454'*&/'N![T":;#
N!'>+,,.8'MZ.1#=*% d$*8 ~ r \$*8.='.#'$,3H'2IUi

454'*&/'C$,:"#="+,
C$,:"#="+, d$*8 ~ ~~ T.%"=.'g'5=:;.=H'2II2
C$,:"#="+, d$*8 ~ ~~ C$&#+=&$'.#'$,3H'2IIb
C$,:"#="+, B$##. ~~ e$#$6'.#'$,3H'2IIb

454'*&/'!"#$%"&'('(.6"G".&G
!([d$&-.,/"]# d$*8 } C$&#+=&$'.#'$,3H'2IIb
!([d$&-.,/"]# B$##. }} L$=:"+&'.#'$,3H'JVVK
578.#G.&'>+&'C$,:"#="+, d$*8 }}} C$&#+=&$'.#'$,3H'2IIb

454'*&/'E+%7"&$#"+&8#;.=$Z".&'%"#'C$,:"#="+,
C$,:"#="+,'^'CX:,+8Z+="& d$*8 ~ ~~ Q=$&"8#.$&*'.#'$,3H'2IIh
C$,:"#="+,'^'M"=+,"%*8 d$*8 ~ ~~ Q=$&"8#.$&*'.#'$,3H'2IIR
C$,:"#="+,'^'C$J^ d$*8 ~ r C$&#+=&$'.#'$,3H'2III

454'*&/'8X&#;.#"8:;.'!"#$%"&'('5&$,+-$
2HJh?0\@J[2b[.&.[(K' d$*8 ~ ~~ T.%"=.'.#'$,3H'2IIi
B+'bK[JVJK d$*8 ~ ~~ d$##&.='.#'$,3H'JVVV
dC2JUU B$##. ~~ L$=:"+&'.#'$,3H'JVVK

454'*&/'E+%7"&$#"+&8#;.=$Z".&'%"#'8X&#;.#"8:;.&'!"#$%"&'('5&$,+-$
5&$,+-$'*3$3'M*78#$&G.& d$*8 ~ ~~ !$&'4##.&'.#'$,3H'JVVV
kshJR'^'Q"8Z;+8Z;+&$# d$*8 ~ ~~ !$&'4##.&'.#'$,3H
j$%"/=+&$# '9C+%7"&$#"+&'+63339H'JVVK

P&/&#.&8'~W'.66.1#">.'j=]>.&#"+&'/.='454_'}W'4%Z6]&-,":;1."#'*&/'1,"&"8:;.'Y.":;.&'>+&'454'-.8#."-.=#_'rW'1."&.
d+/"6"1$#"+&'/.='454_ '~~W'1,"&"8:;.'Y.":;.&'/.='454'>.=="&-.=#_ '}}W'1,"&"8:;.'Y.":;.&'/.='454'>.=8#]=1#_ '}}}W
.=&.*#.8'5*6#=.#.&'1,"&"8:;.='Y.":;.&'/.='4543

6*7%8'!$&5%.=+&-.&'.#'$,3H'JVVi

E,"&"8:;.'!.=8*:;.

)&'/.&'7"8;.= '8Z]=,":;.&'1,"&"8:;.&'!.=8*:;.&'G."-#. '8":;'/". '-,.":;.'57;]&-"-1."#W 'Q."

."&.%'1,."&.&H'P7.='GF."'S$;=.',$*6.&/.&'!.=8*:;JUV'%"#'/.='#]-,":;.&'5*6&$;%.'>+&'2Jhµ-

?hVVV')N@'!"#$%"&'(H'2b%-n1-'C$,:"*%'*&/'2V'%-n1-'d$-&.8"*%'F*=/.'."&.'8ZP=7$=.

!.=="&-.=*&-'/.='dM[M:;P7.'*%'hIx'.==.":;#3'07F+;,'/".8.8'4=-.7&"8'F.-.&'/.='-.="&-.&

!.=8*:;8-=D`.'*&/'/.%'-.8#D=#.&'57,$*6'/.8'!.=8*:;8'?8.:;8'>+&'2b'j$#".&#.&'>.=,".`.&

/.&',$*6.&/.&'!.=8*:;@'&":;#'$,8'G*>.=,]88"-.='Q.F."8'-.,#.&'/$=6H'6P;=#.'!(';".='/+:;'*&#.=

-.&P-.&/.='C$,:"*%-$7.'G*%'4=6+,-3

JUV L+,/7.=-'.#'$,3H'2IUb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". bJ

)&'."&.%'F."#.=.&'1,"&"8:;.&'!.=8*:;'%"#'/.%'5&$,+-'2I[&+=[2HJh[?0\@J(J'8+=-#.'%$&'?*%

/".'\XZ.=:$,:]%".'"&'L=.&G.&'G*';$,#.&@'&":;#'6P='."&.'&+=%$,.'7"8';+;.'C$,:"*%$*6&$;%.H

F+=$*6;"&'8":;'1$*%'4=6+,-'"&'/.='j=]>.&#"+&'&.*.='dM[T]8"+&.&'."&8#.,,#.JU23'4"&'$&/.=.=

!.=8*:;'7.8:;]6#"-#.'8":;'%"#'/.%'CX#+1"&Z=+6",'>+&'dM[j$#".&#.&'>+='*&/'&$:;'."&.='8.:;8[

%+&$#"-.& 'L$7. '>+& '!(H 'F+7." ' $7.= ' 1."&. 'Q.+7$:;#*&-.& 'P7.= ' /.& 'E=$&1;."#8>.=,$*6

6.8#-.;$,#.&'F*=/.&JUJ3

5*6-=*&/'/.8'/.*#,":;.&'.Z"/.%"+,+-"8:;.&'Y*8$%%.&;$&-.8'GF"8:;.&'/.='!([!.=8+=-*&-

*&/'/.%'5*6#=.#.&'*&/'.>#,3'$*:;'/.%'!.=,$*6'>+&'dM'F*=/.'."&.'!.=#=]-,":;1."#88#*/".'6P=

/".'5&F.&/*&-'>+&'!('7."'j$#".&#.&'%"#'1,"&"8:;'%$&"6.8#.='dM'/*=:;-.6P;=#JUK3'2J'k.",[

&.;%.=&'F*=/.&'P7.='JU'<+:;.&'>.=8:;"./.&';+;.'(+8.&'?GF"8:;.&'2VV'*&/'2VVV 'µ-n/H

.&#8Z=.:;.&/'iVVV'A'iVVVV')Nn/@'!('>.=$7=.":;#'*&/'/.='M.=*%8Z".-.,'>+&'Jh?0\@(K'*&/

M.=*%['*&/'N="&[C$J^' .7.&8+'F".'>.=8:;"./.&.'4&GX%Z$=$%.#.='1+&#=+,,".=#3 '(.='M.=*%[

8Z".-.,'>+&'Jh?0\@(K'8#".-'8"-&"6"1$&#'$*6'RIHi'A'ihJHb'&%+,n,'?$7'JhV'&%+,n,'F"=/'/.='<.=#

$,8'#+c"8:;'."&-.8#*6#�@H'/".'$&/.=.&'-.%.88.&.&'j$=$%.#.='7,".7.&'a./+:;'$,,.'"%'e+=%$,[

7.=.":;3'5*:;'/".8'G."-#'/".'e+#F.&/"-1."#H'/".'7"8;.="-.&'5*6&$;%..%Z6.;,*&-.&'6P='!(

?/".'8":;'$&'8."&.&'O*&1#"+&.&'"&'/.='C$,:"*%[\+%D+8#$8.'+=".&#".=.&@'G*'P7.=/.&1.&3'(".

7.8:;=".7.&.'!.=#=]-,":;1."#88#*/".'8+,,'/.='(+8"86"&/*&-'6P='."&.'6+,-.&/.'1,"&"8:;.'j;$8.

))[M#*/".'G*='l7.=Z=P6*&-'/.='<"=18$%1."#'/".&.&3

K3K323h3'j.=8Z.1#">.&
!(B[T"-$&/.&'8:;."&.&'>".,>.=8Z=.:;.&/.'E$&/"/$#.&'6P='/".'k;.=$Z".'/.='dMJUi' G*'8."&H

F$8'8":;'"&'>".,.&'.Z"/.%"+,+-"8:;.&'M#*/".&'*&/'"&'>"#=+['*&/'k".=>.=8*:;.&'G."-#3'l7.='/".

G$;,=.":;.&H'Z+#.&#.&'466.1#.'$*6'%+,.1*,$=.='47.&.'"8#'7.=."#8'.#,":;.8'7.1$&&#H'F+7."'/.=

Q.;$&/,*&-8.=6+,- ' >+& ' /.= ' $*8=.":;.&/.& '!.=8+=-*&- '%"# ' C$J^' $7;]&-#3 ' !( 'F"=1# ' "%

k".=>.=8*:;'Z=+Z;X,$1#"8:;'*&/'#;.=$Z.*#"8:;'-.-.&'454H'*&/'$*:;'.=8#.'1,."&.=.'M#*/".&

7.8:;=."7.&'-*#.'4=-.7&"88.3'(.&&+:;'8"&/'G*8]#G,":;.'1,"&"8:;.'M#*/".&'/="&-.&/'&D#"-H'*%

G*>.=,]88"-. '($#.& 'P7.= ' /". '<"=18$%1."# ' >+& 'k;.=$Z".8#=$#.-".& '%"# '!(B[T"-$&/.& ' G*

.=;$,#.&'*&/'/.='dM'%"#'7.88.=.&'Q.;$&/,*&-8%.#;+/.&'.&#-.-.&#=.#.&'G*'1D&&.&3'($'7."

!(';+;.'(+8.&'&D#"- '8"&/H '*%'"%%*&%+/*,$#+="8:;.'<"=1*&-.&'G*'.=G".,.&H ' #="## '*&#.=

8."&.= '5&F.&/*&- '\XZ.=:$,:]%". ' $*6 ' *&/ '%$:;# ' /.& '4"&8$#G ' &":;#[:$,:]%"8:;.= '!(B[

T"-$&/.&'&D#"-3

JU2 O,.%"&-'.#'$,3H'JVVV
JUJ d$;+&'.#'$,3H'JVVK
JUK E"%7$,,'.#'$,3H'9(+8.'#+,.=$7","#X'8#*/X3339H'JVVb
JUi C$&#+=&$'.#'$,3H'2IIb_'\$X.8'.#'$,3H'2IIR_'!.=8#*X6'.#'$,3H'2IIU_'d$#;".*'.#'$,3H'JVV2_'d$#;".*'g'5/+="&"H'

JVVJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". bK

K3K3J3'("$7.#.8'%.,,"#*8

K3K3J323'L=*&/,$-.&
("$7.#.8'%.,,"#*8'?(d@'G.":;&.#'8":;'/*=:;'\XZ.=-,*:+8]%".'*&/'L,*:+8*=".'$*6-=*&/'>+&

?$78+,*#.%'+/.='=.,$#">.%@')&8*,"&%$&-.,'$*8H'F+7."'/".8.='>.=8:;"./.&.'N=8$:;.&';$7.&

1$&&3'Q."'/.&'>.=8:;"./.&.&'�#"+,+-".&'*&/'MX%Z#+%$#"1.&',$88.&'8":;'?&.7.&'%.;=.=.&

M+&/.=6+=%.&@ '>3$3 '/". 'GF."'L=*&/6+=%.&'/.8'kXZ') '?)((dH' "&8*,"&[/.Z.&/.&# '/"$7.#.8

%.,,"#*8@'*&/'/.8'kXZ'))'?e)((dH'&+&["&8*,"&[/.Z.&/.&#'(d@'>+&."&$&/.='$7-=.&G.&3

B.-*,$#"+&'/.8'Q,*#G*:1.=8Z".-.,8

5*8'/.%'*%6$88.&/.&'L.7".#'/.8'L,*:+8.8#+66F.:;8.,8'F",,'":;';".='&*='/".'"%'\"&7,":1'$*6

/$8 ' !.=8#]&/&"8 ' /.8 ' ("$7.#.8 ' &D#"-.& ' 58Z.1#. ' /.= ' B.-*,$#"+& ' /.8 ' Q,*#G*:1.=8Z".-.,8

$&8Z=.:;.&3'E+;,.&;X/=$#$*6['*&/'[$77$*H'L,X:+,X8.'*&/'L,*:+&.+-.&.8.'F.=/.&'/$;.=';".=

&":;#'7.;$&/.,#3

(".'L,*:+8.'"8#'/.='G.&#=$,.'4&.=-".#=]-.='/.8'%.&8:;,":;.&'M#+66F.:;8.,8H'F.8F.-.&'";=.

Q,*#1+&G.&#=$#"+&'-*#'-.=.-.,#'"8#3');=.'5*6&$;%.'$*8'/.%'(P&&/$=%,*%.&'.=6+,-#'P7.='."&

e$#="*%1+#=$&8Z+=#[MX8#.% ' ?8.1*&/]= ' $1#">.= ' k=$&8Z+=#@H ' *&/ ' /". ' F":;#"-8#.&

MZ.":;.=+=-$&.'8"&/'/".'T.7.='*&/'/".'d*81*,$#*=3

(".'.&#8:;."/.&/.'B+,,.'"%'-.8$%#.&'E+;,.&;X/=$#8#+66F.:;8.,'8Z".,.&'/".'"&'/.&'Y.,,.&'/.=

T$&-.=;$&898:;.&'j$&:=.$8"&8.,&'-.7",/.#.&'\+=%+&.3'\".='*&#.=8:;."/.#'%$&'>3$3'α, β *&/

δ−Y.,,.&H'F+7."'/".'α[Y.,,.&'L,*:$-+&H'/".'β[Y.,,.&')&8*,"&'*&/'/".'δ[Y.,,.&'M+%$#+8#$#"&

?M)\@'7",/.&3

M)\ ' ?/$8 ' $*:; ' "% ' \XZ+#;$,$%*8 ' -.7",/.# ' F"=/@ ' F"=/ ' 7." ' ;+;.= ' Q,*#1+&G.&#=$#"+&

>.=8:;"./.&.='e];=8#+66.'F".'L,*:+8.H'5%"&+8]*=.&'*&/'O.##8]*=.&'>.=%.;=#'$*8-.8:;P##.#H

*3$3'C$#.:;+,$%"&.'>.=="&-.=&'/$-.-.&'8."&.'O=."8.#G*&-3'5%'j$&:=.$8';.%%#'.8'Z$=$:="&

/".'O=."8.#G*&-'>+&')&8*,"&'*&/'L,*:$-+&'$*8'/.&'7.&$:;7$=#.&')&8.,G.,,.&H'F$8'/".'e*#G*&-

/.='$*8'/.%'($=%#=$1#'$*6-.&+%%.&.&'e];=8#+66.'>.=%"&/.=#3'($=P7.=';"&$*8'>.=="&-.=#'.8

/".'M.1=.#"+&'"%'L$8#=+"&#.8#"&$,#=$1#'*&/'8."&'Q.F.-*&-8>.=%D-.&3

L,*:$-+&'F"=/'G3Q3'*&#.='\*&-.=-.6P;,H';+;.%'5&-.7+#'>+&'5%"&+8]*=.&'*&/'&"./="-.=

j,$8%$1+&G.&#=$#"+&'6=.".='O.##8]*=.&'$*8-.8:;P##.#_'\XZ.=-,X:]%".';"&-.-.&';.%%#'8."&.

O=."8.#G*&-3'48'F"=1#'>3$3'$,8'5&#$-+&"8#'/.8')&8*,"&'*&/'.=;D;#'/.&'Q,*#G*:1.=8Z".-.,H'F$8

/*=:; 'L,X:+-.&+,X8. ' *&/ 'L,*:+&.+-.&.8. ' .==.":;# 'F"=/ '*&/ '/". 'L,*:+8.>.=8+=-*&- '/.8

0=-$&"8%*8'8":;.=8#.,,.&'8+,,3

\$*Z#$*8,D8.= ' 6P= ' /". ' )&8*,"&$*88:;P##*&- ' "8# ' ."& ' ;+;.= ' Q,*#G*:1.=8Z".-.,H ' /+:; ' $*:;

L,*:$-+&H'!$-*8=."G.'*&/'%$&:;.'\+=%+&.'/.8'!.=/$**&-8#=$1#8';$7.&'/".8.'<"=1*&-3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". bi

5/=.&$,"&H ' e+=$/=.&$,"& ' *&/ ' M)\ ' ;.%%.& ' /". ' )&8*,"&6=."8.#G*&-H ' F+7." ' 5/=.&$,"&

$*8-.8:;P##.#'F"=/H'F.&&'"%'YeM'."&.'8#$=1.'4=&"./="-*&-'/.8'Q,*#G*:1.=8Z".-.,8'-.%.88.&

F"=/3 ' (". ' 5*88:;P##*&- ' /.8 ' )&8*,"&8 ' 6P;=# ' G* ' ."&.= ' =$8:;.& ' M.&1*&- ' /.= ' L,*:+8.[

1+&G.&#=$#"+&'"%'Q,*#H'/$'.8'/".'Y*:1.=$*6&$;%.'"&'/".'ED=Z.=G.,,.&'.=;D;#'*&/'>3$3'"&'/.=

T.7.='G*='4"&8Z.":;.=*&-'$,8'L,X:+-.&'?L,X:+-.&.8.@'+/.='G*%'577$*'?L,X:+,X8.@'6P;=#3

5*:;'8+=-#'/".8.8'\+=%+&'6P='/".'4"&8Z.":;.=*&-'>+&'5%"&+8]*=.&'"&'j=+#."&6+=%'"&'/.=

d*81*,$#*= ' ?5&$7+,"8%*8@H ' 6D=/.=# '/$8 '<$:;8#*%'*&/'7.."&6,*`# '/". '!.=#.",*&-'/.= 'E^[

)+&.&3

kXZ')'("$7.#.8

Q."%'-.&.#"8:; 'Z=]/"8Z+&".=#.& 'kXZ ' )0 7.8#.;.& 'Q.G".;*&-.& 'G*%'\T5[MX8#.%' ?9;*%$&

,.*:+:X#.'$&#"-.&9[MX8#.%H '/$8 '/.%'d\C'G*-.+=/&.# ' "8#@H '*&/' /". '1D=Z.=."-.&.' )&8*,"&[

Z=+/*1#"+&'.=8:;DZ6#'8":;'7"8'G*%'$78+,*#.&')&8*,"&%$&-.,3'(". 'β−Y.,,.&'/.='T$&-.=;$&8[

8:;.&'j$&1=.$8"&8.,&'F.=/.&'7."'/".8.='5=#'>+&'("$7.#.8'"%%*&%./"".=#'G.=8#D=#H'F$8'G*'+6#

8.;='=$8:;'."&8.#G.&/.='MX%Z#+%$#"1'*&/'"&'/".'1.#+$G"/+#"8:;.'4&#-,."8*&-'?E+%$@'6P;=#3

(". ' N=8$:;.& ' /.= ' E=$&1;."#8.&#8#.;*&- ' 8"&/ ' &":;# ' >D,,"- ' -.1,]=#H ' a./+:; ' 8"&/ ' &.7.&

-.&.#"8:;.='j=]/"8Z+8"#"+&'$*:;'N%F.,#6$1#+=.&'F".'/".'d.&-.'/.='M+&&.&."&8#=$;,*&-JUh

7.#.","-#3 '48 ' 8"&/ '>.=8:;"./.&. 'G.,,*,]=. '466.1#+=%.:;$&"8%.& '>+& 'Q./.*#*&-H ' /". ' *&#.=

$&/.=.%'$*:;'>+&'C(i^' *&/'C(U^'k[TX%Z;+:X#.&'*&/'d$:=+Z;$-.&JUb'%./"".=#'F.=/.&3

5*#+$&#"1D=Z.='-.-.& 'β−Y.,,.&'8"&/'8:;+&',$&-.'>+='/.='1,"&"8:;.&'d$&"6.8#$#"+&'"%'Q,*#

&$:;F."87$=JUR_ ' 8". ' 6P;=.& ' GF$= ' &":;# ' 8":;.= ' G*= ' 4=1=$&1*&-H ' ;$7.& ' $7.= ' ."&.& ' ;+;.&

Z=+-&+8#"8:;.& ' <.=# ' P7.= ' G*1P&6#"-. ' E=$&1;."#8$*87=P:;. ' *&/ ' /$/*=:; ' $*:; ' 6P=

Z=+Z;X,$1#"8:;. ' d$`&$;%.&JUU3 ' (". ' )&8*,"#"8 ' G."-# ' 8":; ' $,8 ' !+=8#*6. ' /.= ' 1,"&"8:;.&

4=1=$&1*&-'?/".'8":;'.=8#'7."':$3'UVx"-.='Y.=8#D=*&-'/.=')&8.,&'%$&"6.8#".=#@'"&';"8#+,+-"8:;

&$:;F."87$=.&'T]8"+&.&'$&'/.&'T$&-.=;$&898:;.&'j$&:=.$8"&8.,&3

l7.='/".'N=8$:;.'/.='51#">".=*&-'>+&'k\2[Y.,,.&'-.-.&'β[Y.,,'5*#+$&#"-.&.'-"7#'.8'7"8;.=

&*= ' >.=8:;"./.&. ' k;.8.&JUIH ' a./+:; ' 1."&. ' 6.8#.& ' 4=1.&&#&"88.3 ' 4&#8:;."/.&/ ' 6P= ' /$8

O+=#8:;=."#.& ' +/.= ' /.& ' M#",,8#$&/ ' /.= ' E=$&1;."# ' "8# ' /$8 ' e">.$* ' /.= ' =.-*,$#+="8:;.&

C(i^C(Jh^'k[Y.,,.&H'/.=.&'d.&-.'&.-$#">'%"#'/.%'E=$&1;."#8>.=,$*6'1+=.,,".=#'"8#JIV3'Y*=

F."#.=.& ' N&#.=8:;."/*&- ' 8Z=":;# ' %$& ' 7." ' d$&"6.8#$#"+& ' >3$3 ' "% ' E"&/.8$,#.= ' %"# ' /.%

\D;.Z*&1#'"&'/.='j*7.=#]#'>+%'kXZ')$'*&/'7."'8Z]#.=.%'Q.-"&&'"%'4=F$:;8.&.&$,#.='?7"8

JUh k;.'4NB0()5Q'M*78#*/X'J'M#*/X'L=+*ZH'2III
JUb Q.&+"8#'g'd$#;"8H'2IIR
JUR E*1=.a$'g'd$:,$=.&H'2III
JUU T"#.=$#*='7."'\$=="8H'JVVh
JUI 5/+="&"H'9)%%*&+%+/*,$#+=X'.66.:#8'+6'!"#$%"&'(3339H'JVVJ
JIV M$,+%+&'.#'$,3H'JVVV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". bh

:$3'Kh'S$;=.@'>+%'kXZ')73'Q."%'.=8#.=.&'F"=1.&'F+;,'>"=$,.')&6.1#.'%$&"6.8#$#"+&86D=/.=&/H

/.='YF."#.'#="##'-.;]*6#'"&'!.=7"&/*&-'%"#'$&/.=.&'5*#+"%%*&1=$&1;."#.&'$*6'*&/'"8#'+6#

%"#')&8.,G.,,[5&#"1D=Z.=&'"%'M.=*%'>.=7*&/.&3

!3$3'kXZ')'("$7.#.8'=.$-".=#'$*6'/".'?Z=+Z;X,$1#"8:;.@'Q.;$&/,*&-'%"#'!(B[T"-$&/.&'*&/

"8#'/$8'>+=F".-.&/.'k;.%$'/.8'F."#.=.&'E$Z"#.,83'($8'%."8#-.7=$*:;#.'k".=%+/.,,'6P='/".8.

4=1=$&1*&-'"8# '/".'e0('?&+&[+7.8.'/"$7.#":@'d$*8H'/".'8Z+&#$&' "%%*&%./"".=#.&'kXZ')

("$7.#.8 ' .&#F":1.,#JI23 ' (.= ' L=*&/ ' ;".=6P= ' ,".-# ' G*%"&/.8# ' #.",F."8. ' "& ' /.= ' /.6.1#.&

5Z+Z#+8.8.&8"7","#]#'/.='TX%Z;+:X#.&JIJ' *&/'/.%'O.;,.&'>+&'2α−\X/=+cX,$8.7",/*&-'$,8

B.$1#"+&'$*6')%%*&8#"%*,"JIKH'F$8'7."/.8'/".''5--=.88">"#]#'/.8')%%*&8X8#.%8'.=;D;#3

kXZ'))'("$7.#.8'

(".8.'O+=%' #="##'"%';D;.=.&'T.7.&8$,#.='$*6H'*&/'$*:;';".='"8#'."&.'6$%","]=.'\]*6*&-'G*

7.+7$:;#.&H ' a./+:; ' +;&. ' \"&F."8. ' $*6 ' $*#+"%%*&. ' O$1#+=.&3 ' 48 ' ,".-# ' ."& ' =.,$#">.=

)&8*,"&%$&-., ' 7." ' .=;$,#.&.= ' ?G3k3 ' ."&-.8:;=]&1#.= ' +/.= ' .=;D;#.=@ ' )&8*,"&8.1=.#"+& ' *&/

>.=%"&/.=#.= ' )&8*,"&.%Z6"&/,":;1."# ' /.= 'Y".,-.F.7. '>+=3 '($ '&+:; ' )&8*,"& ' -.7",/.# 'F"=/H

1+%%#'.8';".='8.,#.&'G*'."&.='1.#+$G"/+#"8:;.&'M#+66F.:;8.,,$-.H'*&/'%$&'*&#.=8:;."/.#'$*:;

;".='GF."'M*7#XZ.&H'>+&'/.&.&'/.='8.,#.&.=.'?kXZ'))$@'7."'&+=%$,-.F":;#"-.&'d.&8:;.&H'/.=

>".,';]*6"-.=.'?kXZ'))7@'7."'l7.=-.F":;#"-.&'$*6#="##3

K3K3J3J3'j;X8"+,+-"8:;.'<"=1*&-.&'$*6''' β''[Y.,,.&'' JIi''
!(B 'F"=/ ' "& 'β[Y.,,.& ' .cZ="%".=#JIhH ' *&/ ' !( ' "8# ' &+#F.&/"- ' 6P= ' /". ' &+=%$,. ' )&8*,"&[

8.1=.#"+&JIb3'(".8'G."-#'8":;'/$=$&H'/$88'/".'M.1=.#"+&'>+&')&8*,"&'?$,8'."&G"-.%'/.='j$&:=.$8[

"&8.,;+=%+&.@'7."'!([/.6"G".&#.&'k".=.&JIR'*&/'d.&8:;.&JIU'=./*G".=#'"8#'*&/'."&.'L,*:+8.[

"&#+,.=$&G ' >+=,".-#H ' /". ' 8":; ' *&#.= ' !([L$7. ' F"./.= ' &+=%$,"8".=#3 ' e.7.& ' /.% ' !(B[

>.=%"##.,#.&'M"-&$,P7.=#=$-*&-8F.-'8"&/'$*:;'&+:;'$&/.=.'!([$7;]&-"-.'d.:;$&"8%.&'$&

/.= ')&8*,"&8.1=.#"+&'7.#.","-# ' ?83 '5773 '2K@3 'L,*:$-+&'"8# ' "&'8."&.=' O=."8.#G*&-'GF$='C$J^[

$7;]&-"-JIIH'&$:;'/.%'M#$&/'/.='<"88.&8:;$6#'$7.='&":;#'>+&'C$,:"#="+,'7.."&6,*88#KVV3

JI2 5#1"&8+&'g'T."#.=H'2III
JIJ C$8#..,8'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'=.8#+=.83339H'2IIU
JIK 0>.=7.=-;'.#'$,3H'9)/.&#"6":$#"+&'$&/'"%%*&.'=.-*,$#"+&3339H'JVVV
JIi Y*8$%%.&6$88*&-'$*:;'7."'d$#;".*'g'Q$/.&;++ZH'JVVh_'T*+&-'.#'$,3H'JVVh'7.8:;=."7#'/".8.&'Q.=.":;''

&+:;'$*86P;=,":;.='*&/'-.;#'$*:;'$*6'/.&'?&+:;@'1,."&.&'578:;&"##'/.='!([<"=1*&-.&'$*6'/.&'
L,*:+8.8#+66F.:;8.,'$&'$&/.=.&'0=#.&'/.8'ED=Z.=8H'G3Q3'"&'/.='j=+%X.,+:X#.&,"&".'N[IKR'."&3'\".='
>.=*=8$:;#'/$8'([\+=%+&'P7.='."&'!(B4'."&.'>.=%.;=#.'4cZ=.88"+&'/.8';*%$&.&')&8*,"&[B.G.Z#+=[L.&.83

JIh T..'.#'$,3H'2IIi
JIb e+=%$&'.#'$,3H'2IUV
JIR e+=%$&'.#'$,3H'2IUV_'C;.=#+F'.#'$,3H'2IUK_'C$/.'g'e+=%$&H'2IUb_'eX+%7$'.#'$,3H'2IUb
JIU E*%$='.#'$,3H'2IIi
JII T*&/f*"8#'.#'$,3H'2IRb
KVV e+=%$&'.#'$,3H'2IUV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". bb

()),-.+#/01B
($=8#.,,*&- ' /.= ' &+&-.&+%"8:;.& ' <.-. ' /.=
M"-&$,P7.=#=$-*&- ' >+& ' C$,:"#="+, ' "& ' /.=
!.=%"##,*&- ' /.= ' )&8*,"&8.1=.#"+&3 ' ($8 ' G.&#=$,.
4=."-&"8'"8#';".='/".'M#."-.=*&-'/.8'"&#=$G.,,*,]=.&
C$,:"*%8Z".-.,83

()2345+#/&#W
:5dj'r':X:,"8:;.8'5/.&+8X,%+&+Z;+8Z;$#_
)jK'r')&+8"#+,#="Z;+8Z;$#_
Lf'j=+#."&'r'8"-&$,P7.=#=$-.&/.8'j=+#."&3

6*7%W'T*+&-'.#'$,3H'JVVh

e.7.&'/.%')&8*,"&[L.&'F*=/.& '$*:;'$&'%.;=.=.&'L.&.&'/.= 'β−Y.,,.&H '/.=.& 'j=+/*1#.

F":;#"-. ' O*&1#"+&.& ' "& ' /".8.% ' Y.,,#XZ ' $*8P7.&H '1,$88"8:;. ' !(B498 ' +/.= ' $&/.=.

Q"&/*&-88#.,,.&'.&#/.:1#KV23

Y*8]#G,":; ' G* ' /".8.& ' -.&+%"8:;.& ' 5&-="668Z*&1#.& ' $7.= ' "8# ' /+=# ' $*:; ' /$8 ' !"#$%"& ' (

$7;]&-"-.'C$,:"*%[7"&/.&/.'j=+#."&'C$,7"&/"&[(JUE'>+=;$&/.&KVJH'F.,:;.8'$*:;'"&'$&/.=.&

L.F.7.&'?($=%'*&/'e".=.@ '*&#.= 'C$,:"#="+,[$7;]&-"-.= 'B.-*,$#"+&'8#.;#KVK3 '48' "8# '$& '/.=

E+&#=+,,.'/.='O=."8.#G*&-'>+&'"&#=$G.,,*,]=.%'C$J^'7.#.","-#'*&/'/$/*=:;'$*:;'%"#'>.=%.;=#.=

)&8*,"&Z=+/*1#"+&'*&/'[6=."8.#G*&-'>.=7*&/.&KViH'F.",'/".'<"=1*&-'>+&'!(B[T"-$&/.&'$*6

/". ' )&8*,"&8.1=.#"+& ' /.= ' )&8.,G.,,.& ' /*=:; ' ."&.& ' 8#$=1.& ' 5&8#".- ' /.8 ' "&#=$G.,,*,]=.&

C$,:"*%8Z".-.,8'%./"".=#'F"=/3'07F+;,'/.='-.&$*.'d.:;$&"8%*8'&+:;'*&1,$='"8#H'-"7#'.8

\"&F."8. ' /$=$*6H ' /$88 ' &.7.& ' /.% ' 4"&6,*` ' >+& ' .c#=$G.,,*,]=.% ' C$,:"*% ' /*=:;

8Z$&&*&-8$7;]&-"-.'C$,:"*%1$&],.'$*:;'/".'C$,:"*%%+7","8".=*&-'$*8'Y.,,+=-$&.,,.&'*&/

/".'51#">".=*&-'>+&'6=."8.#G*&-8Z+#.&G".=.&/.&'MX8#.%.&'?P7.='/".'j=+#."&1"&$8.&'5'*&/'C@

>+&'Q./.*#*&-'8"&/KVh3 '578:;,".`.&/'8+,, 'C$,:"#="+, '/". 'β−Y.,,.& '$*:;'>+= '/.%':X#+1"&[

%./"".=#.&'Y.,,#+/'8:;P#G.&KVb3'

KV2 !"/$,'.#'$,3H'JVVJ_'C;="8#$1+8'.#'$,3H'JVVK_'d$.8#=+'.#'$,3H'JVVK_'4.=,"-;'.#'$,3H'JVVi
KVJ B.//X'.#'$,3H'2IIR_'M++X'.#'$,3H'2III
KVK C;="8#$1+8'.#'$,3H'2IUI
KVi B.//X'.#'$,3H'2IIR_'M++X'.#'$,3H'2III
KVh /.'Q+,$&/'g'e+=%$&H'2IIV_'Q",,$*/.,'.#'$,3H'2IIV_'Q+*=,+&'.#'$,3H'2IIR
KVb B$7"&+>"#:;'.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". bR

Q." '!(B'[n[ 'd]*8.& '.c"8#".=.& '1."&. '."&;."#,":;.& '($#.&'G*%'L,*:+8.8#+66F.:;8.,W ' ."&

!.=8*:;'/+1*%.&#".=# ' ."&. 'M#D=*&-KVRH ' ."& '$&/.=.= '1."&.'.=1.&&7$=.'!.=]&/.=*&-KVUH 'F$8

F+;,'$%'*&#.=8:;"./,":;.&'-.&.#"8:;.&'\"&#.=-=*&/'7."'/.='4"&6P;=*&-'/.8'!(B[(.6.1#.8

,".-#3 '(.*#,":;. 'B.$1#"+&'G."-# '."&. ' "& '>"#=+ 'M#*/". '$& 'j$&:=.$8"&8.,&H '/". '$*8 '-.8*&/.&

k".=.&'-.F+&&.&'F*=/.&'*&/'"& '/.='/".')&8*,"&8X&#;.8.'*&/'[8.1=.#"+&'$,8'B.$1#"+&'$*6

-,*:+8.;$,#"-.8'd",".*'*&#.=';+;.&'(+8.&'>+&'C$,:"#="+,'-*#'Z=+>+G".=#'F.=/.&'1+&&#.&KVI3

K3K3J3K3'<"=1*&-.&'$*6'G.,,*,]=.='47.&.'7."'("$7.#.8
5*6-=*&/'/.='+7.&'7.8:;=".7.&.&'B+,,. '>+&'C$,:"#="+, ' "&'/.=')&8*,"&8.1=.#"+&'*&/'8."&.=

"%%*&%+/*,".=.&/.&'466.1#.'7."'k[Y.,,.&'?>3$3'/.='=./*G".=#.&'4&#F":1,*&-'>+&'k\2[Y.,,.&

%"#'Q.-P&8#"-*&-'/.='k\J[M:;".&.@'*&/'d$:=+Z;$-.&',".-#'/".'!.=%*#*&-'&$;.H'/$88'$*:;

/.='>+&'/".8.&'Y.,,#XZ.&'%$`-.7,":;'-.Z=]-#.'kXZ')'("$7.#.8'?*&/'$*:;'"&'L=.&G.&'/.='kXZ

))@'/*=:;'C$,:"#="+,'7.."&6,*88#'F.=/.&'1$&&3

577",/*&-'2i'G."-#'/".'>+&'C$,:"#="+,'7.F"=1#.'\.%%*&-'/.='Z=+"&6,$%%$#+="8:;.&'k\2[

CX#+1"&.H ' /.=.& '466.1#' A ' ,.#G#,":; ' /.= ' "%%*&%./"".=#. 'Y.,,#+/ ' /.= 'β[Y.,,.& ' A ' /$/*=:;

#.",F."8.'$*6-.;+7.&'F.=/.&'1$&&3'(".'/$=-.8#.,,#.'5&#"1D=Z.=Z=+/*1#"+&'8#.;#'"%'Q.G*-'G*

k\J[Y.,,[B.$1#"+&.&H'F+7."'/".8.'5&#"1D=Z.='$7.='1."&.&'8.;='%$88">.&'466.1#'$*6'β[Y.,,.&

;$7.&'['1+%%.&'8".'/+:;'$*:;'Z=]1,"&"8:;'>+=H'F+'8".'$,8'B"8"1+;"&F."8'-.,#.&3

Q."'>+&'e0([d]*8.&'-.F+&&.&.&'d$:=+Z;$-.&'*&/'(C98'8#.,,#.&'>$&'4##.&'.#'$,3K2V'*&#.=

/.% ' 4"&6,*` ' >+& '([\+=%+& ' ."&. ' .=;D;#. ' Z;$-+:X#+#"8:;. ' *&/ ' 7$1#.="G"/. '<"=1*&- ' "&

!.=7"&/*&-'%"#'>.=="&-.=#.='5&#"-.&Z=]8.&#$#"+&'6.8#3'M+F+;,'/".'d$:=+Z;$-.&'$,8'$*:;'/".

C(U^' :X#+#+c"8:;.& 'k[TX%Z;+:X#.& ' ?/". ' $& '/.= 'Y.=8#D=*&- '/.= 'β' [Y.,,.& '/.8 'j$&:=.$8

7.#.","-# ' 8"&/@ ' ;]&-.& ' "& ' ";=.= '51#">"#]# ' >+& ' )T[2J ' $7H ' /.88.& ' MX&#;.8. 'F"./.=*% ' >+&

C$,:"#="+,'-.;.%%#'F"=/K223

!+& '(C98 ' "8# ' 7.1$&&#H ' /$88 '!(' 8". ' $& ' ";=.= 'B."6*&- ' ;"&/.=#H 'F$8 ' /". 'L=*&/,$-. ' ";=.=

O];"-1."#'G*=')&/*1#"+&'=.-*,$#+="8:;.='k[Y.,,.&'/$=8#.,,#3 'Q."'$*#+"%%*&.&H'/"$7.#"8:;.&

e0([d]*8.&H ' /". ' ."&.& ' (.6.1# ' /".8.= ' kB[Y.,,.& ' $*6F."8.&H ' F*=/.' 6.8#-.8#.,,# ' ?+;&.

$,,.=/"&-8'/".'-.&$*.&'<"=1%.:;$&"8%.&'G*'1.&&.&@H'/$88'C$,:"#="+,'=.-*,$#+="8:;.'k[Y.,,.&

"&/*G".=#H'/".'/".'E=$&1;."#'*&#.=/=P:1.&W'#=$&86.=".=#.'%$&'kB[Y.,,.&'$*8'd]*8.&H'/".'%"#

!('7.;$&/.,#'F$=.&H'$*6'*&7.;$&/.,#.H'.=1=$&1#.'d]*8.H'8+'1+&&#.&'$*:;'/".8.'-.8:;P#G#

F.=/.&K2J3 ' M.,78# 'F.&& '%$& ' /". ' k[Y.,,.& ' /*=:; 'L$7. ' >+& 'CX:,+Z;+8Z;$%"/ ' G.=8#D=#.H

KVR Y."#G'.#'$,3H'JVVK
KVU d$#;".*'.#'$,3H'JVV2
KVI /94%/.&'.#'$,3H'2IUI
K2V !$&'4##.&'.#'$,3H'JVVi
K22 k=.%7,.$*'.#'$,3H'2IIh
K2J d$#;".*'.#'$,3H'2IIi_'d$#;".*'.#'$,3H'2IIh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". bU

7,".7.&'/". '>+=;.= '%"# 'C$,:"#="+, '7.;$&/.,#.&'d]*8.'F."#.=;"&'>+= '/.%'5*87=.:;.&'>+&

("$7.#.8'-.8:;P#G#K2K3'($8'G."-#H'/$88'!(B[T"-$&/.&';".='&":;#'&*='/*=:;'/".')&/*1#"+&'>+&

kB[Y.,,.&H'8+&/.=&'$*:;'/*=:;'/".'4,"%"&$#"+&'>+&'466.1#+=[k[Y.,,.&'F"=1.&3'(".8',]`#'8":;

/*=:; ' /". 'Z=+$Z+Z#+#"8:;. ' 51#">"#]# ' >+& ' !( ' .=1,]=.&H ' F.,:;. ' /". ' /.6.1#. ' 5Z+Z#+8.[

8.&8"7","#]#'/.='e0([TX%Z;+:X#.&'1+=="-".=.&'1$&&'*&/'8+'/".'4,"%"&".=*&-'>+&'Z+#.&#".,,

-.6];=,":;.& ' $*#+"%%*&.& ' 466.1#+=G.,,.& ' .=,.":;#.=#K2i3 ' ($8 ' Y*8$%%.&8Z"., ' /.= ' >".,.&

<"=1*&-.&'>+&'C$,:"#="+,'.=%D-,":;#';".=',$&-.'<"=1G."#.&'7."'1*=G.&'k;.=$Z"."&#.=>$,,.&3

(".'L$7.'/.8'5&$,+-8'B+'Jb[J2IU'?2HJh[(";X/=+cX[2bHJKY[/".&.[JbHJR[;.c$6,*+=[2I[&+=

>"#$%"&'(K@K2h'1$&&'/$8'O+=#8:;=."#.&'>+&'(d'*&#.=7"&/.&H'"&/.%'/".'k\2[Y.,,[)&6",#=$#"+&

/.8'j$&:=.$8'*&/'8."&.='TX%Z;1&+#.&'>.=;"&/.=#'F"=/H'*&/'/".'j=]8.&G'>+&'=.-*,$#+="8:;.&

C(i^C(Jh^' k[Y.,,.& ' ?83+3@ ' "% 'j$&:=.$8,X%Z;1&+#.& ' 8#."-#3 ' OP;=# '%$& ' ."&.& ' $/$Z#">.&

k=$&86.='>+&'8+,:;.&'kB[Y.,,.&'$*8'/.%'j$&:=.$8,X%Z;1&+#.&'$*6'e0([d]*8.'/*=:;H'8+

8$%%.,&'/".8.'k[Y.,,.&'8":;'>+=G*-8F."8.'F"./.='"%'j$&:=.$8,X%Z;1&+#.&'?*&/'&":;#'"&

$&/.=.& ' TX%Z;1&+#.& ' +/.= ' /.= ' d",G@ ' *&/ ' >.=;"&/.=& ' ?F". ' +7.& ' 7.8:;=".7.&@ ' ."&.&

MZ+&#$&$*87=*:;'>+&'("$7.#.8K2b3

O.=&.='F*=/.'7."'e0([d]*8.&'6.8#-.8#.,,#H'/$88'C$,:"#="+,'&$:;'."&.=')%Z6*&-'%"#'L,*#$%$#

(.:$=7+cX,$8. ' bh ' ."&.& ' $*#+$&#"-.&8Z.G"6"8:;.& ' )%%*&8;"6# ' >+& ' k\2[ ' $*6 ' k\J[Y.,,.&

>.=*=8$:;#'*&/'8+'F."#.='"&'/".'<"=1=":;#*&-'/.8')%%*&8X8#.%8'."&-=."6#K2R3

M."#.&8 ' /.= ' )&8.,G.,,.& ' ;.%%.& '!( ' *&/ ' 8."&. '5&$,+-$ ' "& ' >"#=+ ' /". ' ?"& ' B.$1#"+& ' $*6

Z=+"&6,$%%$[#+="8:;. 'CX#+1"&. 'F". ' )Oeγ' .=6+,-.&/.@ ' )&/*1#"+& '>+& '07.=6,]:;.&%$=1.=&

?G3Q3 'd\C')) '*&/'"&#.=G.,,*,]=.8'5/;]8"+&8%+,.1P,@'*&/'7.F$;=.&'/.&')&8*,"&-.;$,# '/.=

Y.,,.&K2U3'Y*8]#G,":;'F"=/'/".'Q",/*&-'>+&'d\C')'*&/')T[b'"&;"7".=#'*&/'/".'O=."8.#G*&-'>+&

e0'>.=;"&/.=#K2I3'($G*'Z$88.&/'G."-#.&'L"$==$#$&$'.#'$,3KJV'"&'."&.%'F."#.=.&'!.=8*:;H'/$88

*&#.= '/.%'4"&6,*`'."&.8'!([5&$,+-8'/".'C;.%+1"&Z=+/*1#"+& '/.= ' )&8.,G.,,.&'8"&1#H 'F$8

F"./.=*% ' /". ' )&6",#=$#"+& ' /*=:; ' T.*1+:X#.& ' >.=="&-.=#3 ' 5,, ' /". ' 7.8:;=".7.&.& ' 466.1#.

7.-=.&G.&'/.&'M:;$/.&'>+&'4&#GP&/*&-8>+=-]&-.&'*&/'/".'";&.&'6+-.&/.&'O.;,6*&1#"+&.&

/.='β−Y.,,.&H'"&/.%'8".'/.&'4&#GP&/*&-8G.,,.&'F.&"-.='5&-="668%D-,":;1."#.&'7".#.&3

4"&'$&/.=.='!.=8*:;KJ2'7.8:;=."7#H'/$88'?&$:;'E+&#$1#'G*'Z=+"&6,$%%$#+="8:;.&'CX#+1"&.&@

C$,:"#="+,'$&'%.&8:;,":;.&'*&/'#".="8:;.&')&8.,G.,,.&'."&.'/$*.=;$6#.'M#."-.=*&-'/.8'MZ".-.,8

K2K C$8#..,8'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'=.8#+=.83339H'2IIU
K2i C$8#..,8'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'=.8#+=.83339H'2IIU
K2h L=.-+="'.#'$,3H'JVVJ
K2b L=.-+="'.#'$,3H'JVVJ
K2R 0>.=7.=-;'.#'$,3H'JVVV
K2U \$;&'.#'$,3H'2IIR
K2I B"$:;X'.#'$,3H'JVV2
KJV L"$==$#$&$'.#'$,3H'JVVi
KJ2 B"$:;X'.#'$,3H'JVVJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". bI

>+&'5JVH'."&.%'$&#"$Z+Z#+#"8:;.&'j=+#."&H'7.F"=1#3'(".8.=':X#+1"&["&/*G".=#.'β−Y.,,#+/',".`

8":;'"%'L.-.&8$#G'G*'/.='+7.&'7.8:;=".7.&.&H'>.=%"&/.=#.&'C;.%+1"&Z=+/*1#"+&'"&'."&.%

"&'>"#=+'k.8#'$&'%.;=.=.&'Y.,,,"&".&'&":;#'7.8#]#"-.&KJJ3

Y*8$%%.&6$88.&/'-=."6.&'!('*&/'8."&.'5&$,+-$'$,8+'$*6'%"&/.8#.&8'GF."'5=#.&' "&'/".

4&#8#.;*&-8>+=-]&-. ' /.8 ' $*#+"%%*&.& ' ("$7.#.8 ' ."&W ' F];=.&/ ' /.= ' M:;F.=Z*&1# ' /.=

<"=1*&-.& ' "& ' /.= 'd+/*,$#"+& ' /.8 ' )%%*&8X8#.%8 ' ,".-#H ' 8Z".,# ' F+;, ' $*:; ' /.= ' /"=.1#.H

8:;P#G.&/.'466.1#'$&'/.&'β−Y.,,.&'."&.'B+,,.3

()),-.+#/01C
E&$ZZ.'($=8#.,,*&-'/.='<"=1*&-.&'>+&'C$,:"#="+,
"%'M:;*#G'/.='β[Y.,,.&'7."'("$7.#.83
(". ' 7.8:;=".7.&. ' j=+/*1#"+& ' >+& ' 5&#"1D=Z.=&
7.G".;#'8":;'$*6'/".'B.$1#"+&'>+&'k\J[Y.,,.&3'

()2345+#/&#8
)T'r')&#.=,.*1"&_
)Oe'r')&#.=6.=+&_
keO'r'k*%+='e.1=+8.'O$1#+=_
C(i^'r'C(i[Z+8"#">.'TX%Z;+:X#.&_
C(U^'r'C(U[Z+8"#">.'TX%Z;+:X#.&3

6*7%W'T*+&-'.#'$,3H'JVVh

K3K3J3i3'($#.&'$*8'/.='k".=%./"G"&
5&'e0([d]*8.&'F*=/.'7.+7$:;#.#H'/$88'8".'*&#.='!([d$&-.,'/.*#,":;'8:;&.,,.='*&/'$*:;

;]*6"-.='("$7.#.8'kXZ')'.&#F":1.,#.&KJKH'F$8'7."''&+=%$,.&'C$J^['*&/'j;+8Z;+=%.&-.&'?VHUR

x'C$J^'*&/'VHKx'j@'"%'O*##.='/*=:;'L$7.'>+&'Jh?0\@(K'/.*#,":;'$*6'."&.')&G"/.&G=$#.'>+&

KV[iVx ' -.8.&1# ' F.=/.& ' 1+&&#.3 ' OP-#. ' %$& ' $7.= ' /.% ' O*##.= ' hV&-nk$- ' C$,:"#="+, ' 7."

F."7,":;.&'*&/'JVV&-nk$-'7."'%]&&,":;.&'k".=.&'G*H'8+',".`'8":;'/".'4&#8#.;*&-'/"$7.#"8:;.=

T]8"+&.&'*&$7;]&-"-'>+&'/.='?+7.&'-.&$&&#.&@'L$7.'>+&'Jh?0\@(K'>.=;"&/.=&KJi'?83'5773

2h@3'4"&.'$&/.=.='!.=8*:;'%"#':$,:"*%$=%.='("]#'*&/'/=."'%$,'FD:;.&#,":;.=')&a.1#"+&'>+&

KJJ LX8.%$&8'.#'$,3H'JVVh
KJK (.T*:$'g'C$&#+=&$H'JVV2_'L"*,".##"'.#'$,3H'JVVi3
KJi C$&#+=&$'.#'$,3H'92HJh[/";X/=+cX:;+,.:$,:"6.=+,3339H'JVVV_'(.T*:$'g'C$&#+=&$H'JVV2_'Y.,,$'.#'$,3H'JVVK3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". RV

C$,:"#="+,'6P;=#.'&*='G*'-.="&-.=.&'4=6+,-.&KJhH'F+7."'$7.='&":;#'G*'7.*=#.",.&'"8#H'F.,:;.='/.=

7."/.&'O$1#+=.&'/$6P='>.=$&#F+=#,":;'"8#3'5*:;'"8#'G*'7.$:;#.&H'/$88'/".'\$,7F.=#8G."#'>+&

C$,:"#="+,'"%'Q,*#'7."'GF."'7"8'>".='M#*&/.&',".-#'*&/'/=."')&a.1#"+&.&'Z=+'<+:;.'/$;.='?"%

L.-.&8$#G'G*='#]-,":;.&'+=$,.&'5*6&$;%.@'1."&.&'1+&8#$&#.&'C$,:"#="+,8Z".-.,'.=G.*-.&3

<."#.=. '!.=8*:;. '%"# '!(B'[n[ 'e0([d]*8.&'G."-#.& ' "%'!.=-,.":; 'G* '!(B'^n^ 'e0([

d]*8.&'1."&.'/.*#,":;.&'N&#.=8:;"./.'"&'/.='\]*6"-1."#'*&/'5*8Z=]-*&-'/.8'.&#F":1.,#.&

("$7.#.8KJb3

e$:;'$&6]&-,":;'%]`"-.&'4=6+,-.&KJR';$7.&'8":;'$*:;'!([5&$,+-$'7."'/.='5&F.&/*&-'$&

e0([d]*8.& '/*=:; ' -*#. '466.1#. ' $*6 ' "%%*&%./"".=#.& '("$7.#.8 ' 7.F];=#H ' 8." ' .8 ' "& ' /.=

j=]>.&#"+&'?E\2VbVKJU' *&/'QsT[J2IKJI' +/.='"%'5*6;$,#.&'/.8'.#$7,".=#.&'L.8:;.;.&8'?B+

Jb[J2IU_'83+3@KKV3'(.='L=*&/'6P='/".8.&',.#G#-.&$&&#.&'7.%.=1.&8F.=#.&'4=6+,-'"8#'G*%"&/.8#

#.",F."8. ' "& ' /.= ' .=;D;#.& ' %.#$7+,"8:;.& ' M#$7","#]# ' /.8 ' &.*.=.& ' B+ ' Jb[J2IU ' -.-.&

"&$1#">".=.&/.'B.$1#"+&.&'G*'6"&/.&KK2H'F$8'8."&.'"%%*&8*ZZ=.88">.'<"=1*&-'$&'C$,:"#="+,

-.%.88.&'>.=;*&/.=#6$:;#3

()),-.+#/01I
($=8#.,,*&-'/.=')&G"/.&G'*&/'M:;F.=.'>+&'kXZ')
("$7.#.8''7."'e0('d]*8.&3
(".8.'F*=/.&'F];=.&/'/.='-.8$%#.&'!.=8*:;8G."#
%"#'VHURx'C$,:"*%'*&/'VHKx'j;+8Z;+='"%'O*##.=
>.=8+=-#3'(".'>.=8:;"./.&.&'L=*ZZ.&'F*=/.&'&":;#H
7GF3'%"#'!(K'?bJh&-nk$-@'*&/n+/.='%"#'C$,:"#="+,
?hV&-nk$-@ ' 8*ZZ,.%.&#".=#3 ' (". ' ("$-&+8. ' /.8
("$7.#.8'.=6+,-#.'/*=:;'d.88*&-'/.='Q,*#-,*:+8.H
F+7." ' ."& ' 5&8#".- ' P7.= ' KVV%-n2VV%, ' $,8
L=.&GF.=# ' 6.8#-.#G# ' F$=3 '(". ' 4=-.7&"88. ' G."-.&H
/$88 ' /". ' 5&F.&/*&- ' >+& ' !( ' )&G"/.&G ' *&/
M:;F.=. ' /.= ' E=$&1;."# ' 8.&1#H ' F+;"&-.-.&
C$,:"#="+, ' /". ' 4&#8#.;*&- ' /.8 ' ("$7.#.8 ' 7." ' /.&
.%Z6]&-,":;.&'d]*8.&'>+,,8#]&/"-'*&#.=7"&/.#3

6*7%W'(.T*:$'g'C$&#+=&$H'JVV2

KJh d$#;".*'.#'$,3H'2IIi
KJb LX8.%$&8'.#'$,3H'JVVb
KJR d$#;".*'.#'$,3H'2IIR_'C$8#..,8'.#'$,3H'9j=.>.&#"+&'+63339H'2IIU
KJU d$#;".*'.#'$,3H'2IIh
KJI j./*,,$'.#'$,3H'JVVb
KKV L=.-+="'.#'$,3H'JVVJ
KK2 N81+1+>":'.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". R2

(". '*&#.= '/.%'4"&6,*` '>+&'!(B[T"-$&/.&'.&#8#.;.&/.& 'C(i^C(Jh^' =.-*,$#+="8:;.&'k[

Y.,,.& ' 8"&/ ' 6P= '/". 'k+,.=$&G '>+& 'j$&:=.$8"&8.,#=$&8Z,$&#$#.& '>.=$&#F+=#,":;3 'M". 'F.=/.&

/*=:;'."&.'1*=G.'E+%7"&$#"+&87.;$&/,*&-'%"#'C$,:"#="+,'*&/'dX:+Z;.&+,$#.'d+6.#",'?ddOH

."&.%'k[ '*&/ 'Q[Y.,, 'j=+,"6.=$#"+&8"&;"7"#+=KKJ' *&/'d+/*,$#+= '>+&'5jC{8KKK@ ' .=G.*-# '*&/

8+=-.&'&$:;'";=.%'k=$&86.='"&'!.=8*:;8#".=.'6P='/".'k+,.=$&G.&#F":1,*&-'-.-.&P7.='8+,:;.&

5,,+-=$6#[)&8.,#=$&8Z,$&#$#.&KKi3' (".8. ' k=$&8Z,$&#$#. ' F.=/.& ' 7."% ' d.&8:;.& ' &$:; ' /.=

$*#+"%%*&.&'Y.=8#D=*&-'/.='j$&:=.$8"&8.,&'."&-.8.#G#H'*%'."&.'.=&.*#.')&8*,"&8.1=.#"+&'G*

.=%D-,":;.&3

48'7,."7#'6.8#G*;$,#.&H'/$88'7."'e0([d]*8.&'*&#.='&+=%$,.='7"8';+;.='C$,:"*%>.=8+=-*&-

/$8 '5*6#=.#.& ' >+& ' $*#+"%%*&.& ' M#D=*&-.&H ' /". '("$7.#.8 ' >.=*=8$:;.&H ' /*=:; 'L$7. ' >+&

C$,:"#="+,'+/.='$&/.=.&'!(B[T"-$&/.&'>.=;"&/.=#'F.=/.&'1$&&KKh3'(".8.'4=-.7&"88.',".`.&

8":; '7." '."&.%'!.=8*:; '%"# 'B$##.&KKb' &":;# '$&&];.=&/ 'F"./.=;+,.&H 'F$8 ' GF.".=,." ' G."-#W

."&.=8."#8'"8#'/.='-.&.#"8:;.'\"&#.=-=*&/'/.='4&#8#.;*&-'>+&'("$7.#.8')'6P='8."&.'k;.=$Z".

>+&'Q./.*#*&-H'$&/.=.=8."#8'8".;#'%$&H'F".'-.F$-#'/.='4=-.7&"8#=$&86.='>+&'k".=%+/.,,.&

$*6'/.&'d.&8:;.&'8."&'1$&&3

K3K3J3h3'\*%$&%./"G"&"8:;.'M#*/".&

kXZ'))'("$7.#.8

!(B[j+,X%+=Z;"8%*8'"8#'%"#'/.%'5*6#=.#.&'>+&'kXZ'))'("$7.#.8'.7.&8+'>.=7*&/.&KKR'F".

!([(.6"G".&G'%"#'."&.='.=;D;#.&'\]*6"-1."#'>+&'-.8#D=#.='L,*:+8.#+,.=$&G'*&/'/.%'B"8"1+

>+&'kXZ'))'("$7.#.8KKU' ?83'k$73'h@3'(".8'G."-#'8":;'G3Q3'$&'/.='"%'!.=-,.":;'G*'L.8*&/.&

&"./="-.=.&'Jh?0\@(K'E+&G.&#=$#"+&'7."'j$#".&#.&'%"#'/".8.='4=1=$&1*&-3'4"&.'$&/.=.'-=+`.

M#*/".KKI' 1+&&#.'GF$='1."&.'!.=7"&/*&-'GF"8:;.&'/.= ' "8+,".=#.&'!([5*6&$;%.'*&/'/.%

B"8"1+'>+&'kXZ'))'("$7.#.8';.=8#.,,.&_'F+;,'$7.='G."-#'8":;'."&'/.*#,":;.='Y*8$%%.&;$&-H

F.&& ' %$& ' /". ' $*8=.":;.&/. ' #]-,":;. ' !([5*6&$;%. ' ?yUVV ' )N@ ' "& ' !.=7"&/*&- ' %"#

$*8=.":;.&/.='C$,:"*%$*6&$;%.'?y2JVV'%-@'7.#=$:;#.#3'(".8'"8#'."&'F."#.=.='\"&F."8'$*6'/".

7."'>".,.&'$*#+"%%*&'7./"&-#.&'E=$&1;."#.&'7.8#.;.&/.'57;]&-"-1."#'/.8'k;.=$Z"..=6+,-.8

>+&'/.='C$,:"*%>.=8+=-*&-3

KKJ 5,,"8+&'g'4*-*"H'2IIb
KKK d.;,"&-'.#'$,3H'JVVV
KKi L=.-+="'.#'$,3H'JVV2
KKh LX8.%$&8'.#'$,3H'JVVh
KKb d$#;".*'.#'$,3H'2IIR
KKR 0=#,.ZZ'.#'$,3H'JVV2
KKU L./"1'g'51$,"&H'2IUb_')8$"$'.#'$,3H'JVV2_'C;"*'.#'$,3H'JVVi
KKI j"##$8'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". RJ

kXZ')'("$7.#.8'' KiV''

!(B[L.& 'j+,X%+=Z;"8%.&' G."-.& ' 8":; ' =.-.,%]`"- ' "& ' >.=8:;"./.&.& 'Q.>D,1.=*&-.& '%"#

/.%'5*6#=.#.&'>+&'kXZ')'("$7.#.8'>.=7*&/.&Ki2' ?&*='."&.'M#*/".KiJ' 8#.,,#'1."&.'!.=7"&/*&-

6.8#@ ' *&/' .;.= ' $*6 ' /". ' &D=/,":;. ' \$,71*-.,KiK' *&/ ' >+% '�f*$#+= ' .&#6.=&#.=. ' B.-"+&.&

1+&G.&#=".=#3'5*:;'."&'a$;=.8G."#,":;.8'd*8#.='%"#'\]*6*&-'"&'\.=78#'*&/'<"&#.='G.":;&.#

8":;'$7KiiH'F$8'%"#'>".,.&'$&/.=.&'];&,":;.&'4=-.7&"88.&'G*8$%%.&-.6$88#'?>-,3'k$73'b'@'."&.

/.*#,":;.'57;]&-"-1."#'>+&'/.='!.=8+=-*&-'%"#'!"#$%"&'('G."-#3

N%6$&-=.":;.'*&/'8+=-6],#"-'8#=*1#*=".=#.'.Z"/.%"+,+-"8:;.'M#*/".&Kih'?83'k$73'b@'8#.,,#.&'."&

/.*#,":; ' >.=="&-.=#.8 'B"8"1+ ' 6P= ' /". '4=1=$&1*&- ' $& 'kXZ ' ) '("$7.#.8 ' 7." '5*6&$;%. ' >+&

!"#$%"& ' (K' 6.8# ' *&/ ' 7=$:;#.& ' !([d$&-., ' "% ' .=8#.& ' T.7.&8%+&$# ' %"# ' -.;]*6#.&

4=1=$&1*&-.&'"&'!.=7"&/*&-3'(.='8:;P#G.&/.'466.1#'/.='M*ZZ,%.&#".=*&-'%"#'!('"8#'$7.=

/.*#,":;'-.="&-.='$,8'/$8'j+#.&#"$,'."&.='!([d$&-.,8"#*$#"+&H'/.&'5*87=*:;'>+&'("$7.#.8'G*

7.-P&8#"-.&3 ' (.% ' G*6+,-. ' 8#.,,.& ' >3$3 ' d$&-.,8"#*$#"+&.& ' $*6 ' /.% ' \"&#.=-=*&/ ' ."&.=

-.&.#"8:;.&'j=]/"8Z+8"#"+&'/$8'L.6];=/*&-8Z+#.&#"$,'6P='("$7.#.8'/$=H'/$'8".'/".'4&#8#.;*&-

/.='5*#+"%%*&"#]#'7.-P&8#"-.&3'(".8.'1D&&.&'/*=:;'=.,$#">'-.="&-.'!([M*ZZ,.%.&#".=*&-

*%-$&-.&'F.=/.&H 'F+;"&-.-.& ';+;. '(+8.&'C$,:"#="+, '&D#"- ' 8"&/H '*%'/$8 '5*6#=.#.& '/.=

4=1=$&1*&-'G*'>.=;"&/.=&H 'F.&&'8".' #=+#G'$*8=.":;.&/.= '!([!.=8+=-*&-'/=+;#Kib3 '($'/".

$1#*.,,'.%Z6+;,.&.&'B":;#F.=#.'6P='/".'!([5*6&$;%.'7."'?E,."&[@E"&/.=&'$*6'8Z]=,":;.&

($#.&'7$8".=.&'*&/'8.;='&"./="-'$&-.8.#G#'8"&/'?%$c3'2Vµ-nk$-@H',".-.&'/".8.'(+8".=*&-.&

8+-$='*&#.='/.='6P='/".'("$7.#.8Z=]>.&#"+&'&D#"-.&H'+;&.;"&'-.="&-.&'d.&-.KiR3

K3K3J3b3'j.=8Z.1#">.&
(*=:;'."&.'=.,$#">'1*=G.'k;.=$Z".'%"#'/.%'5&$,+-'B+'Jb[J2IU'1+&&#.'7."'e0([d]*8.&

8+F+;,'/.='Q.-"&&'$,8'$*:;'/$8'O+=#8:;=."#.&'>+&'kXZ')'("$7.#.8'>.=;"&/.=#'F.=/.&'?83+3@3

O.=&.='7.8#.;#'."&.'<"=1*&-'>+&'!(B[T"-$&/.&'$*6'/".'O=.f*.&G'/.8'5*6#=.#.&8'>+&'kXZ')

("$7.#.8'7."%'d.&8:;.&3'($=$*8',]88#'8":;'8":;'."&.'-*#.'C;$&:.'$7,."#.&H'/$88'!('*&/

8."&.'5&$,+-$'/.&'5*87=*:;'+/.= '/$8'O+=#8:;=."#.& '/.= ' 6="8:;'$*6-.#=.#.&.& '4=1=$&1*&-

;.%%.&'1D&&.&3'(*=:;'/".'M*:;.'&$:;'5*#+$&#"1D=Z.=&'-.-.& 'β[Y.,,.&'8"&/'k=]-.='>+&

;+;.%'B"8"1+'6P='/.&'7$,/"-.&'5*87=*:;'>+&'kXZ')'("$7.#.8',.":;#'G*'"/.&#"6"G".=.&'*&/'"&

/.='O+-.'%"#'!(B[T"-$&/.&'>+=$*88":;#,":;'-*#'Z=+Z;X,$1#"8:;'G*'#;.=$Z".=.&3

KiV T*+&-'.#'$,3H'JVVh'7".#.#'."&.'$*86P;=,":;.'Q.8:;=."7*&-'>".,.='M#*/".&'G*%'kXZ')'("$7.#.83
Ki2 j$&"'.#'$,3H'JVVV_'C;$&-'.#'$,3H'JVVV_'d+#+;$8;"'.#'$,3H'JVVK_'M$&[j./=+'.#'$,3H'JVVh'
KiJ e.a.&#8.>'.#'$,3H'JVVi
KiK L=..&'.#'$,3H'2IIJ
Kii E$=>+&.&'.#'$,3H'2IIU
Kih k;.'4NB0()5Q'M*78#*/X'J'M#*/X'L=+*ZH'2III_'\XZZD&.&'.#'$,3H'JVV2_'M#.&.'g'S+&.=H'JVVK
Kib \$=="8H'JVVJ
KiR \$=="8H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". RK

Y*8]#G,":;'"8#'.8'>+%'1,"&"8:;.&'M#$&/Z*&1#';.='8"&&>+,,H'$,,.&'E,."&1"&/.=&'*&/'E"&/.=&

#]-,":; ' h ' A ' Jhµ-' ?.&#8Z=3 ' JVVA2VVV ' )N@ '!( ' $,8 ' j=]>.&#"+& ' -.-.& ' /". '4&#8#.;*&- ' >+&

5*#+$&#"1D=Z.=& ' *&/ ' /.& 'E=$&1;."#87.-"&& ' G*G*6P;=.&KiU3 ' (".8. ' ,.":;# ' P7.= ' /.= ' /.=G."#

.%Z6+;,.&.&'k$-.8/+8"8',".-.&/.'d.&-.'%*`'8":;'$,,.=/"&-8'.=8#'"&'/.='j=$c"8'.#$7,".=.&H

F+6P='F+;,'/".'d.&-.&$&-$7.&'"&'/.&'.&#8Z=.:;.&/.&'B":;#,"&".&'-.]&/.=#'F.=/.&'%P88#.&3

D*)&--&0I
!"#$%"&'('"&'/.='�#"+,+-".'>+&'kXZ'))'("$7.#.8W';*%$&%./"G"&"8:;.'M#*/".&3

!$+.,&#;*4*>&$&4 (4$0.&40!$+.,& !$+.,&#$&,-#&%>&4 !$+.,&#&4/&)#,''& P,$&4*$+4
K(4$0+#.0(-$&4Q

!('5*6&$;%.'/*=:; +78.=>".=.&/ .=F$:;8.&.H'!([/.6"[ >.=7.88.=#.'L,*:+8.[ E*%$='.#'$,3H'2IIi
M*ZZ,.%.&#".=*&-W G".&#.'O=$*.& #+,.=$&G'*&/'Q.#$[Y.,,[
J3VVV')Nn/'P7.='2'd+&$# O*&1#"+&

!('5*6&$;%.'/*=:; C$8.[:+&#=+, .=F$:;8.&.H'!([/.6"[ >.=7.88.=#.')&8*,"&[ L./"1'g'51$,"&H
M*ZZ,.%.&#".=*&-W G".&#.'d.&8:;.& 8.1=.#"+& 2IUb
J3VVV')Nn/'P7.='b'd+&$#.

!('5*6&$;%.'/*=:; C$8.[:+&#=+, .=F$:;8.&.H'kXZ'J >.=7.88.=#.'6"=8#[Z;$8. 'Q+="88+>$'.#'$,3H
M*ZZ,.%.&#".=*&-W /"$7.#"8:;.'O=$*.& )&8*,"&8.1=.#"+& 'JVVK
23KKJ')Nn/'P7.='2'd+&$#

!('5*6&$;%.'/*=:; C$8.[:+&#=+, .=F$:;8.&.H'!([/.6"[ >.=7.88.=#.')&8*,"&[ Q+*:;.='.#'$,3H
."&%$,"-.')&a.1#"+& G".&#.'d.&8:;.& *&/'C[j.Z#"/[5&#F+=# 2IIh
>+&'2VV3VVV')N'"3%3

!('5*6&$;%.'/*=:; +78.=>".=.&/ .=F$:;8.&.H'kXZ'J .=;D;#.')&8*,"&=.8"8#.&G 'k$X,+='g'<"8.H
."&%$,"-.')&a.1#"+& /"$7.#"8:;.'d.&8:;.& '2IIU
>+&'KVV3VVV')N'"3%3

C$,:"#="+,[L$7. 'C$8.[:+&#=+, .=F$:;8.&.H'*=]%"8:;. >.=7.88.=#.'6"=8#[Z;$8. 5,,.-=$'.#'$,3H'2IIi
VHhµ-n/'P7.='J2'k$-. O=$*.& )&8*,"&8.1=.#"+&'*&/
?+/.='^hVV%-'C$J^@ [8.&8"#">"#]#

C$,:"#="+,[L$7. C$8.[:+&#=+, .=F$:;8.&.H'kXZ'J >.=7.88.=#.')&8*,"&[ )8$"$'.#'$,3H'JVV2
2µ-n/'P7.='i'k$-. /"$7.#"8:;.'O=$*.& *&/'C[j.Z#"/[5&#F+=#

$*6'M*8#$:$,KiI

\XZ+>"#$%"&+8"8'( +78.=>".=.&/ .=F$:;8.&.H'kXZ'J &"./="-.='Jh?0\@(K[ 0=F+,,'.#'$,3H'2IIi
?th&-n%,@ /"$7.#"8:;.'O=$*.& MZ".-.,'>.=="&-.=#'/".

7.#$[Y.,,[O*&1#"+&

()2345+#/8'"3%3'r'"&#=$%*8:*,]=_'µ-n/'r'd"1=+-=$%%'Z=+'k$-

6*7%80d$#;".*'.#'$,3H'JVVh

KiU \$=="8H'JVVh
KiI M*8#$:$,'>+&'d.$/'S+;&8+&H'4>$&8>",,.H')eH'NM5



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Ri

D*)&--&0X
!"#$%"&'('"&'/.='�#"+,+-".'>+&'kXZ')'("$7.#.8W'5&'d.&8:;.&'/*=:;-.6P;=#.'M#*/".&3

!$+.,&#;*4*>&$&4 (4$0.&40!$+.,& !$+.,&#$&,-#&%>&4 !$+.,&#&4/&)#,''& P,$&4*$+4
K(4$0+#.0(-$&4Q

!('5*6&$;%.'/*=:; C$8.[:+&#=+, >.=="&-.=#.8'B"8"1+'>+& k;.'4NB0()5Q
M*ZZ,.%.&#".=*&- ("$7.#.8'kXZ'2'5*8[ M*78#*/X'J'M#*/X
"%'.=8#.&'T.7.&8a$;= 7=*:;'"&'/.='E"&/;."#W L=+*ZH'2III

E,."&1"&/.='7"8'h'S$;=. 0BrVHUK
E"&/.='>+&'h[I'S$;=.& 0BrVHU2
E"&/.='>+&'2V[2i'S$;=.& 0BrVHiR

!('5*6&$;%.'/*=:; C$8.':+&#=+, E"&/.='P7.='2h'S$;=. 0BrVHRi M#.&.'g'S+&.=H
T.7.=#=$&W JVVK
2Vµ-'%"&/3'h�n<+:;.
"%'.=8#.&'T.7.&8a$;=

!('5*6&$;%.'/*=:; C$8.[:+&#=+, E,."&1"&/.='7"8'a*&-. 0BrVH2J \XZZ+&.&'.#'$,3H
M*ZZ,.%.&#".=*&-W 4=F$:;8.&.'?2[K2'S$;=.@ JVV2
�J3VVV')Nn/'"%'.=8#.&
T.7.&8a$;=

B$:;"#"8'"%'.=8#.& C$8.[:+&#=+, E,."&1"&/.='7"8'a*&-. -.8#."-.=#.8'B"8"1+'>+& \XZZ+&.&'.#'$,3H
T.7.&8a$;= 4=F$:;8.&.'?2[K2'S$;=.@ ("$7.#.8'kXZ'2'5*8[ JVV2

7=*:;'"&'/.='E"&/;."#W
0BrJHb

!('5*6&$;%.'P7.= C$8.[:+&#=+, E,."&1"&/.='7"8'h'S$;=. !.=="&-.=#.8'B"8"1+'>+& O=+&:G$1'.#'$,3H
e$;=*&-W'>$="$7,.'d.&-. )&8*,"&[5&#"1D=Z.=&'7."% JVVK
"&'/.='M:;F$&-.=8:;$6# e$:;F*:;8W'0BrVHiI

()2345+#/8'0B'r'0//8'B$#"+3

6*7%80d$#;".*'.#'$,3H'JVVh

K3K3K3'B;.*%$#+"/.'5=#;="#"8

K3K3K323'L=*&/,$-.&
(". ' =;.*%$#+"/. '5=#;="#"8 ' ?B5@ ' "8# ' ."&. 'Z="%]= ':;=+&"8:;. 'j+,X$=#;="#"8H ' "& ' /.= ' 8":; '/".

G*-=*&/. ' ,".-.&/. ' .&#GP&/,":;. '5,,-.%."&.=1=$&1*&- '%.8.&:;X%$,.= 'L.F.7. '%."8# ' $,8

MX&+>"$,"#"8'%$&"6.8#".=#3'($'8".':$3'2x'/.='Q.>D,1.=*&-'7.#="66#H'G];,#'8".'G*'/.&';]*6"-8#.&

:;=+&"8:;[.&#GP&/,":;.&'4=1=$&1*&-.& 'P7.=;$*Z#3 ' );=. '^$,<-</,&' "8# '*&-.1,]=#H ' $7.= '%$&

-.;#'>+&'."&.='$*#+"%%*&.&'M#D=*&-'$,8'\"&#.=-=*&/'$*8'*&/'F."`'$*8'>".,.&'M#*/".&'*&/

!.=8*:;.& ' >+& ' ."&.= ' 8#$=1.& ' Q.#.","-*&- ' /.= ' k\2[Y.,,.& ' "& ' ";=.% ' !.=,$*6KhV3 ' 4"&.&

-.F":;#"-.&'Q.F."8'6P='/".'G.&#=$,.'B+,,.'>+&'C(i^'k[Y.,,.&'7."'B5'8#.,,#'G3Q3'$*:;'/.=

KhV M:;*,G.[E++Z8'g'E$,/.&H'JVV2'7".#.&'."&.&'$*86P;=,":;.&'4"&7,":1'"&'/".'>".,.&'M#*/".&'*&/'!.=8*:;.H'/".
/".8.'5*88$-.'*&#.=8#P#G.&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Rh

.Z"/.%"+,+-"8:;. ' Y*8$%%.&;$&- ' GF"8:;.& ' $--=.88">.& ' O+=%.& ' /".8.= ' E=$&1;."# ' *&/

7.8#"%%#.&'5,,.,>$="$&#.&'/.8'd\C'))'/$=Kh2H'/$'/".8.8'07.=6,]:;.&%+,.1P,'%$`-.7,":;'$&

/.='51#">".=*&-'>+&'C(i^'k[Y.,,.&'7.#.","-#'"8#3

O=$*.&'8"&/'/=."%$,';]*6"-.='7.#=+66.&'$,8'd]&&.=H'F+7."'/".')&G"/.&G'%"#'8#."-.&/.%'5,#.=

G*&"%%#_ ' F];=.&/ ' ."&.= ' M:;F$&-.=8:;$6# ' $7.= ' G."-# ' 8":; ' ."&. '%$88">. ' T"&/.=*&- ' /.=

2-,#,'7%&#0!">;$<>&3'(.='!.=,$*6'"8#'*&>+=;.=8.;7$=_'%."8#':;=+&"8:;[Z=+-=./".&#'1$&&'.=

$*:;'$*8-.Z=]-#.'M:;P7.'/*=:;,$*6.&'*&/'6P;=#'&*='8.,#.&'G*'>+,,8#]&/"-.='B.%"88"+&3')&':$3

2hx'/.='O],,.',".-#'."&.'%$,"-&.'E=$&1;."#8.&#F":1,*&-'%"#'=$8:;'."&#=.#.&/.=')&>$,"/"#]#

>+=3'(.='5=#;="#"8'6+,-.&'L.F.78G.=8#D=*&-.&'%"#'G*&.;%.&/.='Q.F.-*&-87.;"&/.=*&-'*&/

8#."-.&/.='d+=#$,"#]#3

E,"&"8:;'%$&"6.8#".=# ' 8":; '/". 'MX&+>""#"8 ' 8X%%.#="8:; '$& '1,."&.&H ' 8#$%%6.=&.&'L.,.&1.&

?F".'L=*&/['*&/'d"##.,-.,.&1.&'/.='O"&-.='*&/'Y.;.&-=*&/-.,.&1.&@H'a./+:;'1+%%.&'$*:;

.c#=$$=#":*,]=. 'd$&"6.8#$#"+&.& ' ?G3Q3 'j.="%X+1$=/"#"8H 'j+,X&.*=+Z$#;".H 'j,.*="#"8H 'T*&-.&[

6"7=+8.H'TX%Z;$/.&+Z$#;".H'k;=+%7+:X#+8.H'5&]%".'*&/'-.&.=$,"8".=#.'!$81*,"#"8@'>+=3'

:,'$<-</,'7%'8".;#'%$&'&*='8.,#.&'/".'Z$#;+-&+%+&"8:;.&'L=$&*,+%.'/.='MX&+>"$H'8+&/.=&

"%'e+=%$,6$,,'."&.'MX&+>""#"8'%"#'TX%Z;+:X#.&"&6",#=$#.&H'O"7="&.c8*/$#"+&H'!$81*,"#"8'*&/

\XZ.=Z,$8". ' ?/.= 'MX&+>"$,/.:1G.,,.&H ' /.= '!",,"@ ' 7GF3 ' j=+,"6.=$#"+& ' *&=."6.= 'Y.,,>.=7]&/.

?Z$&&D8.'(.8#=*1#"+&@3'(+:;'$*:;'$&/.=.'F."`.'Q,*#1D=Z.=:;.&'"&6",#=".=.&'/".'L.,.&1.'*&/

6P;=.&'G*'L.F.78G.=8#D=*&-.&KhJ3

)% 'Q,*#7",/ ' 8"&/ ' /". ' 51*#.[j;$8.[j=+#."&. ' *&/ ' /". ' Q,*#1D=Z.=:;.&8.&1-.8:;F"&/"-1."#

.=;D;#H'"&':$3'UVx'$,,.='O],,.'"8#'/.='B;.*%$6$1#+='&$:;F."87$=3

k".=%+/.,,.'6P='/".'B5

)&'k".=>.=8*:;.&'>.=F.&/.#'%$&';$*Z#8]:;,":;'GF."'d+/.,,.'/.='B5'6P='/".'4=Z=+7*&-'>+&

!('*&/'8."&.&'5&$,+-$_'G*%'."&.&'/".'TX%.98:;.'4=1=$&1*&-H'."&.'/*=:;'."&.'Q+==.,,"$

Q*=-/+=6.="[)&6.1#"+&'.&#8#.;.&/.'5*#+"%%*&8#D=*&-H'G*%'$&/.=.&'/".';]*6"-.='>.=F.&/.#.

E+,,$-.&["&/*G".=#.'5=#;="#"8'?C)5@KhK3

(".'C)5'F"=/'/*=:;'/".')&a.1#"+&'>+&'E+,,$-.&7.8#$&/#.",.&'?F".'7+>"&.%'E+,,$-.&'kXZ'))H

83*3@'1P&8#,":;'$*8-.,D8#'*&/'"&/*G".=#'."&.'k[Y.,,'5&#F+=#3'<];=.&/'%$&'7."'/.='B5'&":;#

-.&$* ' F."`H ' +7 ' k\2[Y.,,.& ' $*:; ' 6P= ' /". ' )&"#"$#"+& ' +/.= ' &*= ' "% ' F."#.=.& ' !.=,$*6 ' /.=

4=1=$&1*&-'."&.'G.&#=$,.'B+,,.'8Z".,.&H'"8#';".=P7.='7."'/.='C)5'>".,'7.1$&&#3'(".8.';$#'."&.&

7"Z;$8"8:;.& '!.=,$*6H 'F+7." '/". '5&6$&-8Z;$8. ' 8#=.&-'k[Y.,, ' $7;]&-"- ' "8# ' *&/ '*&#.= '/.=

E+&#=+,,. ' /.= ' k[Y.,,[CX#+1"&. ' 8#.;#3 ' (". ' GF."#. ' j;$8. ' /.8 ' !.=,$*6.8 ' G.":;&.# ' 8":;

Kh2 C$,"&'.#'$,3H'2IUI
KhJ O.,/%$&'.#'$,3H'2IIb
KhK (.T*:$'g'C$&#+=&$H'JVV2_'M:;*,G.[E++Z8'g'E$,/.&H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Rb

/$;"&-.-.& ' /*=:; ' 8#$=1. ' 4"&6,*`&$;%. ' /.= ' ;*%+=$,.& ' )%%*&"#]# ' $*83 ' (". ' C)5 ' ;$#

-.-.&P7.= ' /.= ' TX%.98:;.& ' 4=1=$&1*&- ' /.& ' !+=#.",H ' /$88 ' 8". ' 8:;&.,, ' *&/ ' G*>.=,]88"-

$*8,D87$= ' "8# '*&/',.":;#.= '8#$&/$=/"8".=# 'F.=/.&'1$&&H'/$')&a.1#"+&8G*8$%%.&8.#G*&-'*&/

["&#.=>$,,'>.=."&;."#,":;#'/*=:;-.6P;=#'F.=/.&'1D&&.&3

K3K3K3J3'<"=1*&-.&'$*6'G.,,*,]=.='47.&.
C$,:"#="+, ' "8# ' "& ' /.= ' MX&+>"$ ' =;.*%$#+"/.= ' L.,.&1. ' &$:;F."87$=H ' *&/ ' /". ' ;*%$&.&

L.,.&18:;+&/=+:X#.&'$&'/.&'0=#.&'/.8'$=#;="#"8:;.&'L.8:;.;.&8'.cZ="%".=.&'!(B'>3$3'"&

Q.=.":;.&H ' /". ' $*:; 'd$#="c[d.#$,,+Z=+#."&$8.& ' ?ddj98@ ' 7",/.&3 ' (".8. ' 8"&/ ' "& ' &+=%$,

-.=."6#.% ' E&+=Z., ' &":;# ' &$:;F."87$=Khi' *&/ ' 8Z".,.& ' "% ' :;+&/=+,X#"8:;.& ' j=+G.88 ' /.=

=;.*%$#+"/.& ' T]8"+&.& ' ."&. ' 7./.*#.&/. ' B+,,.3 ' )& ' k".=>.=8*:;.& ' G."-#. ' 8":; ' 7."

C;+&/=+:X#.& ' ."&. ' %D-,":;. ' \+:;=.-*,$#"+& ' %$&:;.= ' ddj98 ' *&#.= ' 5&F.&/*&- ' >+&

C$,:"#="+,KhhH'F+7."'$7.='=;.*%$#+"/.'8X&+>"$,.'O"7=+7,$8#.&'1."&.'8+,:;.'B.$1#"+&'G."-#.&3

5*6'."&. 'E+8#"%*,$#"+&'>+&' )T[2β' *&/'C$,:"#="+, ' =.$-".=#.& '/".8. '>".,%.;= '%"# 'hVx"-.=

!.=="&-.=*&-'/.='ddj[4cZ=.88"+&'>.=-,":;.&'%"#'=."&.=')T[2β'M#"%*,$#"+&3'(".'/*=:;'/$8

-,.":;.')&#.=,.*1"&'$&-.=.-#.'jL4J'MX&#;.8.',".`'8":;'/*=:;'/$8'([\+=%+&'8+-$='1+%Z,.##

7,+:1".=.&KhbH'F$8'F.-.&'/.='Q./.*#*&-'/.='j=+8#$-,$&/"&.'"%')%%*&8X8#.%'$,,-.%."&'*&/

7."'/.%'4&#GP&/*&-8-.8:;.;.&'/.='=;.*%$#+"/.&'5=#;="#"8'"%'Q.8+&/.=.&'F":;#"-'"8#3'(".

($#.& ' F."8.& ' $,8+ ' /$=$*6 ' ;"&H ' /$88 ' C$,:"#="+, ' /". ' Q",/*&- ' >+& 'ddj98 ' *&/ ' jL4J' "&

%.&8:;,":;.&'C;+&/=+:X#.&'"&'+8#.+$=#;="#"8:;.&'Q.=.":;.&'Z+8"#">'7.."&6,*`#3

(".'Q.;$&/,*&-'%"# '!(B[T"-$&/.&'>.=%"&/.=# '/". 'M.=*%1+&G.&#=$#"+&'>+&'5&#"1D=Z.=&

-.-.&'B$##.&1+,,$-.&'kXZ' )) '*&/'/". '%"#+-.&["&/*G".=#. 'j=+,"6.=$#"+& '>+&'Y.,,.& ' "& '/.&

TX%Z;1&+#.&KhRH ' F$8 ' F."#.=;"& ' $,8 ' 8*ZZ=.88">.= ' 466.1# ' $*6 ' /$8 ' $/$Z#">. ' )%%*&8X8#.%

-.F.=#.#'F"=/3

5*6-=*&/'8."&.='<"=1*&-.&'$*6'/.&'E&+=Z.,'*&/'/".'MX&+>"$'"%'4&#GP&/*&-87.=.":;'*&/

F.-.&'8."&.='"%%*&%+/*,$#+="8:;.&'O];"-1."#.&'?>3$3'$*:;'$*6'/.&'<.:;8.,'>+&'/.&';".=

=.,.>$&#.&'k\2[Y.,,.&'$*6 'k\J[Y.,,.&@'1$&&'%$&'/$>+&'$*8-.;.&H'/$88'!('/$8'L.8:;.;.&

/.='B5'Z+8"#">'7.."&6,*88#3'(.='/*=:;'C$,:"#="+,'.=G.*-7$=.'<.:;8.,'>+&'k\2[%./"".=#.&'$*6

k\J[%./"".=#. ' )%%*&$&#F+=#.& ' 8Z".,# ' "& ' /.= ' B5 ' #$#8]:;,":; ' ."&. ' 7./.*#.&/. ' B+,,.3

)%%*&-.8:;.;.&'F".'5,,.=-".&KhUH'F.,:;.'/".'k\J[M:;".&.'8#]=1.&'*&/'/$/*=:;'/".'Q",/*&-

*&/ ' 51#">"#]# ' /.= ' $&/.=.& ' k[\.,6.=G.,,-=*ZZ. ' ;.%%.&H ' 8"&/ ' &]%,":; ' ?.7.&8+ ' F".

Khi k.#,+F'g'<++,,.XH'JVV2
Khh L.=8#.&6.,/'.#'$,3H'2IIV
Khb k.,#+F'g'<++,,.XH'2III
KhR T$=88+&'.#'$,3H'2IIU
KhU !.=;+.6'.#'$,3H'2IIU_'5,,$&+=.'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". RR

M:;F$&-.=8:;$6#.&KhI@'%"#'."&.%'576,$*.&'/.='B5[MX%Z#+%.'>.=7*&/.&3'5*8'"%%*&+,+[

-"8:;.='M":;#'"8#';".='$*:;'/".')&;"7"#"+&'/.=')T[2R[j=+/*1#"+&'*&/'/".'OD=/.=*&-'/.=')T[i[

j=+/*1#"+& ' ?/". ' 7."/. ' &$:; ' /.= ' C$,:"#="+,-$7. ' $& ' d+&+:X#.& ' /.8 ' Z.="Z;.=.& ' Q,*#.8

?jQdC9M@'>+&'j$#".&#.&'%"#'B5'"%'O=P;8#$/"*%'7.+7$:;#.#'F*=/.&@'"&#.=.88$&#KbV3'($8'>3$3

>+&'k[Y.,,.& '-.7",/.#. 'Z=+"&6,$%%$#+="8:;.')T[2R' "&/*G".=# '%$88">'/". 'Q",/*&-'F."#.=.=

Z=+"&6,$%%$#+="8:;.= 'CX#+1"&.'F".' )T[2'*&/'keO[α' *&/'8Z".,# ' "& '/.= 'B5'."&.'F":;#"-.

B+,,.3')T[i'F"=1#'$&#""&6,$%%$#+="8:;H'>.=;"&/.=#'/".'Q",/*&-'>+&'08#.+:,$8#.&'*&/'%$-'/".

E&+:;.&7",/*&-'6D=/.=&H'F$8'7."'/.='T"&/.=*&-'/.='B5[Q.8:;F.=/.&';.,6.&'1$&&3

K3K3K3K3'($#.&'$*8'/.='k".=%./"G"&
!.=$7=.":;# ' %$& ' %]&&,":;.& ' (Q5n2T$:S[d]*8.& ' $7 ' /.= ' )%%*&"8".=*&- ' %"# ' 7+>"&.%

E+,,$-.& ' kXZ ' )) ' hV ' &-nk$- ' C$,:"#="+, ' P7.= ' /$8 ' O*##.=H ' 8+ ' #=.#.& ' "& ' ."&.%

Q.+7$:;#*&-8G."#=$*%'>+&'bh'k$-.&'1."&.'$=#;="#"8:;.&'Q.8:;F.=/.&'$*63'0;&.'/.&'Y*8$#G

>+&'([\+=%+&'G."-.&'8":;'/".'.=8#.&'MX%Z#+%.'&$:;':$3'KV'k$-.&H'*&/'/".')&G"/.&G'/.=

5=#;="#"8 ' 8#."-# '7"&&.&'hV'k$-.&'$*6 '2VVx3 'N%'/".8.&'j=]>.&#"+&8.=6+,-'G*'.=G".,.&H ' "8#

1."&.';+;.'C$,:"*%G*6*;='&D#"-_'/.='!.=8*:;'F*=/.'%"#'VHVJx'C$,:"*%'*&/'VHKx'j;+8Z;+=

"%'O*##.= '.=6+,-=.":;'/*=:;-.6P;=# '?83 '5773 '2b@3' L"7# '%$&'/.&'!(B[T"-$&/.&'.=8# '7."%

5*6#=.#.& ' /.= ' .=8#.& ' ,.":;#.& ' MX%Z#+%. ' G*H ' 8+ ' ,]88# ' 8":; ' 8+-$= ' /$8 ' O+=#8:;=."#.& ' /.=

4=1=$&1*&-'G*='8:;F.=.&'5=#;="#"8'>.=;"&/.=&Kb2H'F$8'/".'5&F.&/*&-'$%' 'd.&8:;.&'&+:;

"&#.=.88$&#.= ' %$:;.& ' FP=/.3 ' M#*/".& ' $& ' B$##.& ' %"# ' /.% ' !([5&$,+- 'dC ' 2JUU ' 7GF3

C$,:"#="+, '6P;=#.&'8+F+;,'7." '/.='Z=]>.&#">.&KbJH '$,8 '$*:;'/.= '%.#$Z;X,$1#"8:;.&'L$7.'G*

>.=-,.":;7$=.&'4=-.7&"88.&H'F+7."'1."&.';XZ.=:$,:]%"8:;.&'466.1#.'7.+7$:;#.#'F*=/.&KbK3

5*:; ' 7." ' Q+==.,,"$ ' Q*=-/+=6.="["&6"G".=#.& 'd]*8.& ' ,".`.& ' 8":; ' /*=:; ' Q."%.&-*&- ' >+&

C$,:"#="+,'G*%'O*##.='/".'5=#;="#"8[MX%Z#+%.'%"&"%$,"8".=.&'+/.='8+-$='7.;.7.&Kbi3

KhI ($'M",>$'g'MZ.:#+=H'2IIJ_'E="8;&$&'.#'$,3H'2IIb_'$*:;'"&'/.='M:;F$&-.=8:;$6#'6"&/.#'."&'8#$=1.='4"&7=*:;'
/.='k\2[Y.,,[51#">"#]#'8#$##3'

KbV C+,"&'.#'$,3H'JVVb
Kb2 C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX:;+,.:$,:"6.=+,'"&;"7"#83339H'2IIU
KbJ k8*a"'.#'$,3H'2IIi_'T$=88+&'.#'$,3H'2IIU
KbK T$=88+&'.#'$,3H'2IIU
Kbi C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX:;+,.:$,:"6.=+,'"&;"7"#83339H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". RU

K3K3K3i3'($#.&'$*8'/.='\*%$&%./"G"&

M#*/".&

Q"8;.='8"&/'&*='F.&"-.'M#*/".&'P7.='/".'B+,,.'>+&'C$,:"#="+,'7."'B5'/*=:;-.6P;=#'F+=/.&3

4"&.'/$>+&'G."-#'-.;]*6#'&"./="-.'M.=*%1+&G.&#=$#"+&.&'>+&'!('*&/'8."&.&'d.#$7+,"#.&'7."

F."7,":;.& 'B5[j$#".&#.&KbhH 'F$8 ' $7.= ' $*:; ' ."&. 'O+,-. ' /.= '4=1=$&1*&- ' 8."& ' 1$&&W ' /".8.

8:;=]&1#'/".'Q.F.-,":;1."#'."&H'F.8F.-.&'/".'j$#".&#.&'8":;'8.,#.&'"%'O=.".&'$*6;$,#.&'*&/

F.&"- 'N![M#=$;,*&- ' $*6&.;%.&3 ' )& ' ."&.= ' $&/.=.& ' M#*/". ' 8#.,,#.& 'd.=,"&+ ' .# ' $,3Kbb' ."&.

-.-.&,]*6"-.'!.=7"&/*&-'GF"8:;.&'/.='5*6&$;%.'>+&'!('*&/'/.%'5*6#=.#.&'>+&'B5'6.8#H

F$8'G*%"&/.8#'6P='."&.'Z=]>.&#">.'B+,,.'>+&'C$,:"#="+,'7."'/.%'5*6#=.#.&'/".8.='4=1=$&1*&-

8Z=":;#3 ' (". ' 4=-.7&"88. ' ."&.= ' F."#.=.& ' N&#.=8*:;*&- ' $& ' J2U ' j$#".&#.& ' %"# ' 6=P;.=

"&6,$%%$#+="8:;.='j+,X$=#;="#"8'8#P#G.&'/".'k;.8.'/.='"%%*&%+/*,$#+="8:;.&'B+,,.'>+&'!(

7."'"&6,$%%$#+="8:;.='5=#;="#"8'G*8]#G,":;KbR3

()),-.+#/01X
C$,:"#="+, ' >.=;"&/.=# ' /". ' 4&#8#.;*&- ' /.= ' C)53
d]&&,":;. 'd]*8. ' /.= '(Q5n2T$:S 'T"&". 'F*=/.&
%"#'VHVJx'C$,:"*%'*&/'VHKx'j;+8Z;+='"%'O*##.=
>.=8+=-#'*&/'$7'/.=')%%*&"8".=*&-'/*=:;'7+>"&.8
E+,,$-.& ' )) ' %"# ' /.% ' k=]-.=8#+66 ' $,,."& ' +/.=
$&-.=.":;.=# ' %"# ' C$,:"#="+, ' ?hV ' &-nd$*8nk$-@
7.;$&/.,#3

6*7%W'(.T*:$'g'C$&#+=&$H'JVV2

Kbh E=+-.='.#'$,3H'2IIK
Kbb d.=,"&+'.#'$,3H'JVVi
KbR j$#.,'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". RI

E,"&"8:;.'!.=8*:;.

e.7.&'."&.='+66.&.&'1,"&"8:;.&'M#*/".'$&'j$#".&#.&'%"#'Z8+="$#"8:;.='5=#;="#"8KbUH'"&'/.='8":;

&$:;'+=$,.='5&F.&/*&-'>+&'C$,:"#="+,'."&.'!.=7.88.=*&-'/.='MX%Z#+%.'G."-#.H';$##.'$*:;

."& ' /=." ' d+&$#. ' /$*.=&/.= ' !.=8*:; ' %"# ' 2I ' $1*# ' $& ' B5 ' 4=1=$&1#.& ' ?$,,. ' %"# ' $&#"[

=;.*%$#"8:;.&'M#$&/$=/#;.=$Z.*#"1$'>+=7.;$&/.,#@'4=6+,-KbI3'\".='F*=/.'+=$,';+:;/+8".=#.8

5,6$:$,:"/"+, ' ?2α?0\@J(KH ' ."& '!([5&$,+-@ '>.=$7=.":;#H 'F$8 '7." 'UIx'/.= 'j$#".&#.& '."&.

T"&/.=*&-'/.='MX%Z#+%.'7.F"=1#.'*&/'&*='7."'22x'.=6+,-,+8'F$=3'(".8'8#.,,#'."&.&'-*#.&

\"&#.=-=*&/'6P='F."#.=.'1,"&"8:;.'!.=8*:;.'%"#'/.%'Y".,'/.='#;.=$Z.*#"8:;.&'5&F.&/*&-

/$=3

K3K3K3h3'j.=8Z.1#">.&
07F+;,'&+:;'G*'F.&"-'G*>.=,]88"-.'($#.&'P7.='1,"&"8:;.'<"=1*&-.&'>+&'!(B[T"-$&/.&'7."

B5'>+=,".-.&H',]88#'8:;+&'/$8'O.;,.&'>+&'.66.1#">.&'*&/'8:;+&.&/.&'5,#.=&$#">#;.=$Z".&'/".

e+#F.&/"-1."#'.=1.&&.&H'F."#.=.'k;.=$Z.*#"1$'-.-.&'/".8.'4=1=$&1*&-'G*'.&#F":1.,&3'(".

>+=,".-.&/.& ' !.=8*:;8/$#.& ' 8"&/ ' >".,>.=8Z=.:;.&/ ' *&/ ' ,$88.& ' ;+66.&H ' /$88 ' "& ' &":;#[

:$,:]%"8:;.&'!([5&$,+-$'."&'8+,:;.8'd"##.,'-.6*&/.&'F.=/.&'1$&&3

K3K3i3'MX8#.%"8:;.='T*Z*8'.=X#;.%$#+/.8

K3h3i323'L=*&/,$-.&
T*Z*8 ' .=X#;.%$#+/.8 ' ?T4@ ' "8# ' ."&. ' >+& ' k[Y.,,.& ' %"#-.8#.*.=#. ' *&/ ' >+& ' 5&#"1D=Z.=&

%./"".=#. ' 5*#+"%%*&.=1=$&1*&- ' %"# ' >.=8:;"./.&.& ' 5*8,D8.%.:;$&"8%.& ' *&/ ' 0=-$&[

%$&"6.8#$#"+&.&3 '($/*=:;'1$&&'%$&'*3$3 '8X8#.%"8:;.&'T4'?MT4@H '8*7$1*#.&':*#$&.&'T4H

:;=+&"8:;.&'/"81+"/.&'T4H'&.+&$#$,.&'T4'*&/'%./"1$%.&#.&"&/*G".=#.&'T4'*&#.=8:;."/.&3

Q."%'MT4H'."&.='-.&.=$,"8".=#.&'5*#+"%%*&.=1=$&1*&-'%"#'*&-.1,]=#.='^$,<-</,&H',".-#'."&.

#".6-=."6.&/.'!.=]&/.=*&-'/.8')%%*&8X8#.%8'%"#'/.='Q",/*&-'G$;,=.":;.='5*#+$&#"1D=Z.=

*&/')%%*&1+%Z,.c.'"& '!.=7"&/*&-'%"# '!.=]&/.=*&-.&' "%'E+%Z,.%.&#8X8#.%'>+=3 '5,8

5*8,D8.= '8"&/'&.7.&'/.='-.&.#"8:;.&'j=]/"8Z+8"#"+&'$*:;'.c+-.&.'?G3Q3 'M+&&.&,":;#@ '*&/

.&/+-.&.'O$1#+=.&'?G3Q3'\+=%+&.@'G*'&.&&.&H'F+7."'/.='E=$&1;."#8$*87=*:;'>3$3'"%'a*&-.&

4=F$:;8.&.&$,#.='$*6#="##'*&/'O=$*.&'&.*&%$,';]*6"-.='.=1=$&1.&'$,8'd]&&.=3'(.='57,$*6

/.= 'U*$%</&#&'& 0"8#' &+:; ' &":;# ' >.=8#$&/.&_ ' /". ' :;=+&"8:;. 'B."6*&- ' >+& '(C98 ' *&/ ' /".

P7.=8:;".`.&/.'j=+/*1#"+&'>+&'keOα'8:;."&.&'$7.='."&.'F.8.&#,":;.'B+,,.'G*'8Z".,.&KRV3

KbU \*:1"&8'.#'$,3H'2IIV
KbI 5&/a.,1+>":'.#'$,3H'2III
KRV \$=/"&'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". UV

(".'2-,#,'7%&#0!">;$<>&' 8"&/'8.;='1+%Z,.c'*&/'F.:;8.,&'a.'&$:;'d*8#.='/.='7.6$,,.&.&

0=-$&._ ' "& ' $78#."-.&/.= ' \]*6"-1."# ' #=.#.& ' $*6W ' 5=#;="#"/.&H ' \$*#.=8:;."&*&-.&H

Q,*#7",/>.=]&/.=*&-.&H ' e.Z;="#"8H ' j,.*="#"8H ' j.="1$=/"#"8 ' *&/ ' 4&/+1$=/"#"8 ' ?T"7.=%$&&[

M$:18[MX&/=+%@H'$7.='$*:;'&.*=+,+-"8:;.'*&/'Z8X:;"8:;.'M#D=*&-.&3')%'$1#">.&'M#$/"*%

F"=/'E+%Z,.%.&#'>.=7=$*:;#H'*&/';]*6"-'8"&/'5&#"1D=Z.='-.-.&'4=X#;=+:X#.&H'T.*1+:X#.&H

k;=+%7+:X#.&H'L.="&&*&-86$1#+=.&'*&/')%%*&-,+7*,"&.'&$:;F."87$=3

(.='!.=,$*6'"8#'&*='8.,#.&'$1*#'*&/'=$8:;'#D/,":;H'1$&&'>".,%.;='$*:;'$,,.'!$="$&#.&'7"8';"&

G*%'a$;=G.;&#.,$&-.&H':;=+&"8:;.&'O+=#8:;=."#.&'G."-.&3

(". 'H,*/#<'&' "8# '$&;$&/'."&.= '>+&'/.='5%.=":$&'B;.*%$#"8%'588+:"$#"+&'.=8#.,,#.&H '.,6

j*&1#. ' *%6$88.&/.& 'E="#.=".&,"8#. ' G* ' 8#.,,.&H 'F+7." ' /". ' #XZ"8:;.& 'Q.6*&/. ' $&#"&*:,.]=.

5&#"1D=Z.='?5e5@H'5&#"1D=Z.='-.-.&'(+ZZ.,8#=$&-[(e5'*&/'M%[5&#"-.&'8"&/3'Q."':$3'UVx

/.= 'j$#".&#.& '8"&/ 'T4[Y.,,.& ' ?&.*#=+Z;",. 'L=$&*,+:X#.& '%"# '."&-.8:;,+88.&.& 'E.=&=.8#.&

Z;$-+:X#".=#.='*&/'G.=8#D=#.='T.*1+:X#.&@'&$:;F."87$=3

(". '!$*#.*4.$%&4*;,&' *%6$`# ' C+=#":+8#.=+"/.H ' &":;#8#.=+"/$,. ' 5&#"Z;,+-"8#":$H ' )%%*&[

8*ZZ=.88">$'*&/'j,$8%$Z;.=.8.'*&/'.=6+=/.=#',.7.&8,]&-,":;.H'"&#.&8">.']=G#,":;.'Q.#=.**&-3

5,8'D,&4><.&--'F"=/'>3$3'/".'dBTn2'd$*8'>.=F.&/.#H'/".'8Z+&#$&'."&'/.%'MT4'];&,":;.8

MX&/=+%'.&#F":1.,#H'/$8'>".,.'"%%*&+,+-"8:;.'L.%."&8$%1."#.&'%"#'/.='\*%$&.=1=$&1*&-

;$#3

K3K3i3J3'<"=1*&-.&'$*6'G.,,*,]=.='47.&.
5&'>+&'MT4[j$#".&#.&'-.F+&&.&.&'TX%Z;+:X#.&'8#.,,#.'%$&'7."'"&'>"#=+[N&#.=8*:;*&-.&

6.8#H ' /$88 ' !(B[T"-$&/.& ' /.=.& ' j=+,"6.=$#"+& ' *&/ ' )-L[j=+/*1#"+& ' ?8+F+;, ' $&#"[

(+ZZ.,8#=$&-[(e5[5&#"1D=Z.= ' $,8 ' $*:; 'Z+,X1,+&$,. '5&#"1D=Z.=@ ' /.*#,":; ' =./*G".=.&H ' /".

5Z+Z#+8.;]*6"-1."#'$7.='.=;D;#KR23

K3K3i3K3'($#.&'$*8'/.='k".=%./"G"&
N&#.= ' /.= ' 5&F.&/*&- ' ."&.8 ' !(B[T"-$&/.& ' ?JJ[+c$[2HJh?0\@J(K@ ' >.=,]&-.=# ' 8":; ' /".

T.7.&8.=F$=#*&-'/.='dBTn2'd]*8.'8"-&"6"1$&#H'F+7."'/".'G*='Q.*=#.",*&-';.=$&-.G+-.&.&

MX%Z#+%. ' ?j=+#."&*=".H ' =.&$,. '5=#.=""#"8H 'L=$&*,+%7",/*&- ' *&/ 'E&".-.,.&18$=#;="#"8@ ' "%

!.=-,.":; 'G* '*&7.;$&/.,#.& 'k".=.& '%",/.=. '5*8Z=]-*&-' G."-.&KRJ3 '5*:;'T.%"=. ' .# ' $,3KRK

%$:;#.&'7."'/.='L$7.'>+&'C$,:"#="+,'"&'/=."')&a.1#"+&.&'Z=+'<+:;.'*&/':$,:"*%$=%.='("]#

];&,":;. 'Q.+7$:;#*&-.&H ' 1+&&#.& '/". '5*87",/*&- '/.= 'j=+#."&*=". ' $7.= ' &":;# ' >.=;"&/.=&3

5,,.=/"&-8'7,".7.&';".='\$*#$66.1#"+&.&'F".'5,+Z.G".'+/.='0;=&.1=+8.&'>D,,"-'$*83

KR2 T"&1.=[)8=$.,"'.#'$,3H'JVV2
KRJ 57.'.#'$,3H'2IIV
KRK T.%"=.'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'$##.&*$#.83339H'2IIJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". U2

<".'7."'$&/.=.&'5*#+"%%*&.=1=$&1*&-.&'?>-,3'dM'7GF3'454@'8:;."&#'$*:;';".='/".'d.&-.

/.='C$,:"*%G*6*;='P7.='/$8'O*##.='6P='/".'<"=1*&-'/.='k;.=$Z".'.&#8:;."/.&/'G*'8."&W'7."

(.T*:$'*&/'C$&#+=&$'G."-#.'*&#.='%"##,.=.%'7"8';+;.%'C$,:"*%-.;$,#'?"%'!.=8*:;'VHURx

C$J^ '*&/ ' VHKx 'j;+8Z;+=@ ' "% 'O*##.= ' /". '5&F.&/*&- ' >+& 'C$,:"#="+, ' 7." 'dBTn2[d]*8.&

Z+8"#">.'466.1#.'?83*3@3'4"&.':$,:"*%$=%.'("]#'?VHVJx'C$J^' *&/'VHKx'j;+8Z;+='"%'O*##.=@

$7.= ' 6P;=#. '7." '$&8+&8#.& '-,.":;.= 'Q.;$&/,*&-'G* '7.8:;,.*&"-#.= 'E=$&1;."#8[.&#F":1,*&-

*&/'8:;F.=.=.%'!.=,$*6 '?83 '5773'2R'*&/'5773'2U@3'L$7'%$&'/.&'k".=.&'%"#'-*#.='C$J^[

>.=8+=-*&-'hV'&-nk$-'C$,:"#="+,H'8+'7,".7'/".'j=+#."&*=".'$*8'*&/'/".'M:;F.=.'/.='MX%Z#+%.

F$='/.*#,":;'-.="&-.=H'%"#'2VV'+/.='JVV'&-nk$-',".`'8":;'/".'1,"&"8:;.'d$&"6.8#$#"+&'/.='MT4

8+-$='>D,,"-'>.=;"&/.=&KRi3

5,,.=/"&-8 ' G."-#. ' 8":; ' "& ' ."&.% '!.=8*:; ' >+& '!$"87.=- ' .# ' $,3KRh' %"# 'd]*8.& ' $*8 ' ."&.=

E=.*G*&-8G*:;#'?eYQc<@H'/".'$*:;'."&.'MT4[];&,":;.')%%*&8#D=*&-'.&#F":1.,&H'"&'/.='O2[

L.&.=$#"+&'$,8'B.$1#"+&'$*6'/".'C$,:"#="+,-$7.'."&.'!.=8:;,.:;#.=*&-'/.='4=1=$&1*&-3'(".8H

8+'>.=%*#.&'/".'5*#+=.&H'1$&&'$*:;'.=1,]=.&H'/$88'M+&&.&."&8#=$;,*&-'8":;'&.-$#">'$*6'/.&

!.=,$*6'>+&'MT4'$*8F"=1#3'Y*=')&#.=Z=.#$#"+&'/".8.8'4=-.7&"88.8'8+,,#.'%$&'&.7.&'/.='+7.&

7.8:;=".7.&.&'5*8F"=1*&-'/.='>.=$7=.":;#.&'C$,:"*%%.&-.'$*6'/$8'!.=8*:;8.=-.7&"8'$7.=

$*:;'O+,-.&/.8'7.=P:18":;#"-.&W '/". ';".= '>.=F.&/.#.&'d]*8.'.&#8#$%%#.&'."&.= '$&/.=.&

Y*:;#,"&".3 ' M+F+;, ' /.= ' -.&.#"8:;. ' \"&#.=-=*&/H ' $,8 ' $*:; ' /.= ' -.&$*. ' C;$=$1#.= ' /.=

)%%*&=.$1#"+&.&'?/".'7." '."&.= '$&/.=.&'d]*8.$=# 'F+;, '$*:;'$&/.=8'$*86$,,.&@'8"&/'$7.=

.&#8:;."/.&/'6P='/$8'B.8*,#$#'/.='Q.;$&/,*&-KRb3

d$& ' 1$&& ' ;".= ' $,8+ ' #=+#G ' ;.#.=+-.&.= '!.=8*:;8.=-.7&"88. ' G*8$%%.&6$88.&/ ' 8$-.&H ' /$88

!(B[T"-$&/.&'*&#.='-*#.='C$J^ '!.=8+=-*&-'"%'k".=>.=8*:;'$&'dBTn2'd]*8.&'7.$:;#,":;.

4=-.7&"88. ' .=G".,#.& ' *&/ ' /". ' 1,"&"8:;. 'd$&"6.8#$#"+& ' /.= ' 4=1=$&1*&- ' 8+-$= ' >.=;"&/.=&

1+&&#.&3

()),-.+#/01Y
dBTndSj 'd]*8. 'F*=/.& ' 8#.#8 '%"# ' ."&.= ' VHURx
C$,:"*% ' *&/ ' VHKx ' j;+8Z;+= ' .&#;$,#.&/.& ' ("]#
>.=8+=-#3 ' (". ' E+&#=+,,#".=. ' .=;".,#.& ' /".
k=]-.=8*78#$&G ' "% ' O*##.=H ' "& ' /.= ' 7." ' /.=
!.=8*:;8-=*ZZ. ' /". ' >+=-.8:;=".7.&. ' d.&-.
C$,:"#="+, ' ?hV ' +/.= ' 2VV ' 7GF3 ' JVV ' &-nd$*8nk$-@
-.,D8# ' F$=3 ' (".8. ' Q.;$&/,*&- ' >.=;"&/.=#. ' /".
d$&"6.8#$#"+& ' >+& ' T*Z*8[MX%Z#+%.& ' *&/
j=+#."&*=".3

6*7%W'(.T*:$'g'C$&#+=&$H'JVV2

KRi (.T*:$'g'C$&#+=&$H'JVV2
KRh !$"87.=-'.#'$,3H'JVVV
KRb M".;.';".=G*'$*:;'/.&'B.$1#"+&8*&#.=8:;"./'$*6'/".'C$,:"#="+,#;.=$Z".'>+&'("$7.#.8'd.,,"#*8'kXZ')'7."'

e0([d]*8.&'*&/'B$##.&'?E$Z3'K3K3J3i3@3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". UJ

()),-.+#/01Z
dBTndSj'd]*8.'F*=/.&'%"#'."&.='VHVJx'C$,:"*%
*&/ ' VHKx ' j;+8Z;+= ' .&#;$,#.&/.& ' ("]# ' >.=8+=-#3
N&#.= ' /".8.& ' N%8#]&/.& ' 7".#.# ' C$,:"#="+, ' ?2VV
&-nd$*8nk$-@'1."&.&'M:;*#G'>+= '/.='4=1=$&1*&-H
8+&/.=&'/".'Q.;$&/,*&-'7.8:;,.*&"-#'/$8'5*6#=.#.&
>+&'MX%Z#+%.&3

6*7%W'(.T*:$'g'C$&#+=&$H'JVV2

K3K3i3i3'\*%$&%./"G"&"8:;.'M#*/".&
(". ' *%6$&-=.":;8#. ' /.= ' 7"8;.= ' /*=:;-.6P;=#.& ' M#*/".&KRR' *%6$88# ' 2JK ' 1P=G,":; ' $& ' MT4

4=1=$&1#. '*&/'JiV'E+&#=+,,Z=+7.&'>+&'L.8*&/.&H 'F+7."'8":;'7."'/.&'MT4[j$#".&#.&'."&

k=.&/ 'G*%'Jh?0\@(K[d$&-., '$7G.":;&.#.H '/.= ' $7.= '&*= '7." 'E$*1$8".=& ' 8"-&"6"1$&# 'F$=3

5*:;'"&'GF."'6=P;.='/*=:;-.6P;=#.&H'1,."&.=.&'M#*/".&KRU' G."-#.&'8":;'8+,:;.'Y*8$%%.&[

;]&-.H '*&/'&*= ' ."&. '5=7."#KRI' 8#.,,#. '1."&.'!.=7"&/*&- 'GF"8:;.&'/.%'Jh?0\@(K[M.=*%[

8Z".-.,'*&/'/.=')&G"/.&G'>+&'MT4';.=3'(".',.#G#.&'/=."'j*7,"1$#"+&.&'8"&/'$7.='#=+#G'";=.8

8+=-6],#"-.&'5*67$*8'F.-.&'";=.='1,."&.&'k.",&.;%.=G$;,'&*='7.-=.&G#'$*88$-.1=]6#"-3

)&'$,,'/".8.&'!.=D66.&#,":;*&-.&'1$&&'%$&'F.-.&'";=.8'=.#=+Z.=8Z.1#">.&'C;$=$1#.=8'1."&.&

1$*8$,.&'Y*8$%%.&;$&-'GF"8:;.&'!([d$&-.,'*&/'/.%'5*6#=.#.&'/.='E=$&1;."#';.=8#.,,.&3

e*='/".'."&-$&-8'-.&$&&#.H'*%6$&-=.":;.'M#*/".'8*:;#'/".8.&'e$:;#.",'/*=:;'/".'5*6&$;%.

&.*'4=1=$&1#.='G*'%"&"%".=.&3')&8-.8$%#',]88#'8":;'$7.='$*8'/.&'>+=,".-.&/.&'($#.&'/+:;'."&

%D-,":;.= ' Y*8$%%.&;$&- ' GF"8:;.& ' /.% ' !([MZ".-., ' *&/ ' /.% ' 5*6#=.#.& ' >+& ' MT4

"&#.=Z=.#".=.&H ' /.= ' /.% ' !"#$%"& ' ."&. ' Z=]>.&#">. ' Q./.*#*&- ' G*8Z=]:;.H ' /". ' /.= ' 7."

$*#+"%%*&.%'("$7.#.8'];&,":;'F]=.3

L.&.=.,, ' 8"&/ 'MT4[j$#".&#.& ' 6P= '!([d$&-., ' Z=]/.8#"&".=#H ' /$ ' 8". ' $*6-=*&/ '/.= ' ;]*6"-.&

j;+#+8.&8"7","#]#'+6#'/"=.1#.'M+&&.'%."/.&3'4"&.'N&#.=8*:;*&-KUV' $&'JR'j$#".&#.&'%"#'MT4

KRR E$%.&'.#'$,3H'JVVb
KRU 09B.-$&'.#'$,3H'2IRI_'d*,,.='.#'$,3H'2IIh
KRI \*"8%$&'.#'$,3H'JVV2
KUV \$=/"&'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". UK

G."-# ' ."&.& ' /.*#,":;.& ' k=.&/ ' G* ' !([d$&-.,8"#*$#"+&.&_ ' 7." ' 2V ' j=+7$&/.& ' F*=/. ' ."&

M.=*%8Z".-., ' t2Vµ-n, ' -.%.88.&_ ' &*= ' I ' j=+7.& 'F$=.& ' yKVµ-n,3 ' (". ' ?7." ' MT4[j$#".&#.&

.=FP&8:;#.@'%$c"%$,.'B."6*&-8;.%%*&-'>+&'(C98'.=6+,-#'"&'>"#=+'$7.='.=8#'7."'."&.='Jh

?0\@(K[M.=*%1+&G.&#=$#"+&'yhVµ-n,H'."&'<.=#H'/.&'&*='F.&"-.'MT4[j$#".&#.&'.==.":;.&KU23

K3K3i3h3'j.=8Z.1#">.&
k=+#G '>".,>.=8Z=.:;.&/.= '4=-.7&"88. '$*8 'k".=>.=8*:;.& '-"7# ' .8 '7"8;.= 'F.&"-. '($#.& '$*8

7.+7$:;#.&/.&'M#*/".&'*&/'1."&.'$*8'1,"&"8:;.&'!.=8*:;.&3

(".'l7.=F$:;*&-'/.='M.=*%1+&G.&#=$#"+&'>+&'Jh?0\@(K'7."'4=1=$&1#.&'F]=.'8"&&>+,,H'/$

%$&'*%'/".'Q./.*#*&-'>+&'!('"&'/.='B.-*,$#"+&'/.=')%%*&Z$=$%.#.='?/".'F+;,'$&'/.=

4&#8#.;*&- ' *&/ '/.%'!.=,$*6 ' >+& 'MT4 '7.#.","-# ' 8"&/@ 'F."`H ' *&/ '4=1=$&1#. ' ;]*6"- '!([

/.6"G".&#'8"&/3'($8'O.;,.&'+Z#"%$,.='k;.=$Z".8#=$#.-".&'?/3;3'-*#.='4=6+,-'*&/'1$*%'+/.=

1."&.'e.7.&F"=1*&-.&@'-.-.&'MT4'GF"&-#'G*='F."#.=.&'M*:;.'&$:;'&.*.&'d./"1$%.&#.&H

$*:;'$*6'/.%'L.7".# '/.= '!([5&$,+-$3 '\".=G*'F]=.&'8+=-6],#"-.'M#*/".&'"%'!+=6.,/'/.=

1,"&"8:;.& '5&F.&/*&-8>.=8*:;. '&D#"-H ' *%' ."&.& '4"&7,":1 ' "& '%D-,":;. 'Y*8$%%.&;]&-.

GF"8:;.& ' /.% ' !.=,$*6 ' /.= ' 4=1=$&1*&- ' *&/ ' /.% ' !.=8+=-*&-8G*8#$&/ ' /.= ' j$#".&#.&

;"&8":;#,":;'!('*&/'C$J^'G*'.=;$,#.&3

K3K3h3')&6,$%%$#+=X'7+F.,'/"8.$8.

K3K3h323'L=*&/,$-.&
N&#.='/.%'.&-,"8:;.&'Q.-="66'/.='9"&6,$%%$#+=X'7+F.,'/"8.$8.9'?)Q(@'F.=/.&'E=$&1;."#.&

G*8$%%.&-.6$88#H ' /". ' 7." ' :;=+&"8:;[.&#GP&/,":;.%H ' "%%*&%./"".=#.% ' *&/ ' %."8#

8:;*7$=#"-.%'!.=,$*6'>.=8:;"./.&.'578:;&"##.'/.8'($=%.8'7.#=.66.&3'07F+;,'/".'^$,<-</,&

*&1,$='"8#H'8#.;#'"%'2-,#,'7%&#'S<4$'7%4&,$&#'/.='4=1=$&1*&-'."&.'$*#+"%%*&.'M#D=*&-'%"#

-=$&*,".=.&/.='4&#GP&/*&-H'N,G.=$#"+&.&'*&/'Z*&1#6D="-.&'Q,*#*&-.&'/.='($=%8:;,."%;$*#

"%'!+=/.=-=*&/3'5&'/".8.='4&#GP&/*&-'8"&/'CX#+1"&.'/.='k\[2'Y.,,.&'%$`-.7,":;'7.#.","-#H

/$'8".'&$:;F."8,":;'%"#'/.%'5*6#=.#.&'/.='\*%$&6+=%.&'/.=')Q('>.=7*&/.&'8"&/KUJ3

($'&$:;'P7.='2V[a];="-.%'!.=,$*6'/$8'B"8"1+'."&.8'C+,+&:$=G"&+%.8'8#."-#H'-=."6#'%$&'$,8

,.#G#.8'd"##.,'/.='D%&4*;,&'$*:;'G*=':;"=*=-"8:;.&'4cG"8"+&'/.='7.#=+66.&.&'($=%$78:;&"##.3

Q"8;.= '8"&/'GF." 'O+=%.&'/.= ';*%$&.&')Q('/.6"&".=#W '/".'*,:.=$#">. 'C+,"#"8 '*&/'d+=7*8

C=+;&3

KU2 \$=/"&'.#'$,3H'JVVb
KUJ e".88&.='g'!+,1H'2IIh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Ui

C+,"#"8'*,:.=+8$

(".8.'4&#GP&/*&-86+=%'&"%%#'";=.&'5&6$&-'$%'B.1#*%H'>+&'F+'$*8'8".'8":;'1+&#"&*".=,":;

&$:;'Z=+c"%$,'$*8/.;&#H'"&'iV[hVx''/.='O],,.',./"-,":;'$*6'B.:#*%'*&/'M"-%+"/'7.8:;=]&1#H

"&'KV[iVx'$*:;'$*6 '/$8 ' ,"&188."#"-.'C+,+&'P7.=-=."6.&/'*&/' "& 'JVx'%"# 'Z$&:+,"#"8:;.%

!.=,$*63'e$:;'F"./.=;+,#.&'M:;P7.&'7",/.&'8":;'G*'/.&'+3-3'.&#GP&/,":;.&'!.=]&/.=*&-.&

j8.*/+Z+,XZ.&'*&/'/".'\$*8#=.&'/.8'C+,+&'-.;.&'>.=,+=.&3

T-,#,'7%'G."-.&'8":;'G*&]:;8#''8:;,."%"-[7,*#"-.'(*=:;6],,.'%"#'M:;%.=G.&'7."%'M#*;,-$&-H

a.'&$:;'5*8/.;&*&-'1+%%.&'$*:;'O".7.=H'(.;X/=$#$#"+&H'L.F":;#8>.=,*8#'*&/'5&]%".'>+=3

(". ' 8:;F.=8#. 'E+%Z,"1$#"+& ' "8# ' /$8 ' #+c"8:;. 'd.-$:+,+&H ' .8 ' 1+%%.& ' $7.= ' $*:; ' .c#=$[

"&#.8#"&$,.'d$&"6.8#$#"+&.&'F".'5=#;="#"8H'M#+%$#"#"8'$Z;#+8$H'4Z"8:,.="#"8'*&/'N>."#"8'>+=3

(".'H,*/#<'&' ,]88#'8":;'/*=:;'M#*;,*&#.=8*:;*&-H'4&/+81+Z".'/.8'($=%.8H'N,#=$8:;$,,'*&/

BD&#-.&'*&#.='E+&#=$8#%"##.,'8#.,,.&3'Y*= 'D%&4*;,&' -.;D=.&'&.7.&'L,+:+:+=#":+"/.&'$*:;

M*,6$8$,$G"&H ' d.8$,$G"&H ' 7." ' :;=+&"8:;[$1#">.% ' !.=,$*6 ' $*:; ' 5G$#;"+Z="& ' *&/ ' 7."

6*,%"&$&#.%'!.=,$*6'G*8]#G,":;'CX:,+8Z+="&3

d+=7*8'C=+;&

)%'L.-.&8$#G'G*='+7.&'7.8Z=+:;.&.&'O+=%'/.=')Q('1$&&'7."'d+=7*8'C=+;&'?MX&+&X%W

4&#.="#"8'=.-"+&$,"8'C=+;&@'a./.='578:;&"##'/.8'($=%.8'7.#=+66.&'8."&H'."&.'),.+:+,"#"8',".-#'"&

hVx'/.='O],,.'>+=H'$*6'/.&'(P&&['+/.='(":1/$=%'"8+,".=#'.&6$,,.&'a.':$3'Jhx3'5*:;'8"&/'/".

T]8"+&.& ' &":;# ' F". ' +7.& ' G*8$%%.&;]&-.&/H ' 8+&/.=& ' /"81+&#"&*".=,":;H ' #=$&8%*=$, ' *&/

$Z;#D8H'F+7."'6"88*=$,.'N,G.=$'GF"8:;.&''D/.%$#D8[$*6-.#=".7.&.&'M:;,."%;$*#"&8.,&',".-.&

?j6,$8#.=8#."&=.,".6@3'C;$=$1#.="8#"8:;.'O"8#.,&'#=.#.&'7."':$3'Khx'/.='j$#".&#.&'$*63'

5&'/.='4&#8#.;*&-'"8#'F+;,'."&.'(X8=.-*,$#"+&'/.8'd5TkKUK'7.#.","-#H'F+7."'."&.'>.=="&-.=#.

j=+/*1#"+& ' >+& ' )T[2V ' >+=,".-# ' *&/ ' 8":; ' /". ' L$7. ' /".8.8 ' CX#+1"&8 ' Z+8"#"> ' $*6 ' /.&

E=$&1;."#8>.=,$*6 ' $*8F"=1#KUi3 ' 5*:; ' -.&.#"8:;. ' *&/ ' &$;=*&-87./"&-#. ' ]#"+,+-"8:;.

E+%Z+&.&#.&'F.=/.&'7.+7$:;#.#3'

T-,#,'7%' #=.#.& ' >3$3 ' =.:;#88."#"-. ' *&/ ' Z.="*%7",":$,. 'Q$*:;8:;%.=G.& ' ?IVx@H '(*=:;6],,.

?IVxH'"%'L.-.&8$#G'G*='C+,"#"8'*,:.=+8$'8.,#.&'7,*#"-�@H'L.F":;#8>.=,*8#'?bV[Rhx@H'O".7.=

?KK[RVx@H ' ."& ' M*7",.*8 ' ?JV[Khx@ ' *&/ ' Z.="$&$,. ' 578G.88. ' *&/ ' O"8#.,& ' ?2hx@ ' $*63 ' (".

.c#=$"&#.8#"&$,.&'d$&"6.8#$#"+&.&'-,.":;.&'/.&.&'/.='C+,"#"8'*,:.=+8$3

5*:; 'H,*/#<'&' *&/ 'D%&4*;,&' -,.":;.&'/.%'+7"-.&'M*7#XZH 'F+7." ';".= '$7.= 'F.-.&'/.=

]#"+,+-"8:;.&'Q.#.","-*&-'/.='4=&];=*&-8-.F+;&;."#.&'*&/'/.='(P&&/$=%7.#.","-*&-'."&.

.&#.=$,.'O+=%*,$/"]#'k.",'/.='k;.=$Z".'8."&'1$&&3

KUK d*:+8$[$88+:"$#./',X%Z;+"/'#"88*.W'."&.'/"66*8.'5--=.-$#"+&'>+&',X%Z;$#"8:;.&'Y.,,.&'"%'B.8Z"=$#"+&8[H'
!.=/$**&-8['*&/'N=+-.&"#$,#=$1#H'>3$3'"&'/.='M*7%*:+8$'$&-.8"./.,#3

KUi e$=*,$'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Uh

k".=%+/.,,.'6P=')Q(

!+&'/.&'6P='/".8.'4=1=$&1*&-'.&#F":1.,#.&'k".=%+/.,,.&'"8#'/$8'/.=')T[2V'[n['d$*8'?."&.

(.6"G".&G'/".8.8 ' )&#.=,.*1"&8 ' ,".-# '>+=@H '7." '/.= '8Z+&#$&'."&. ')Q([$=#"-. '4=1=$&1*&-'%"#

#=$-.&/.='B+,,.'/.='k\[2'Y.,,.&'?83*3@'$*6#="##H'-*#'.=6+=8:;#KUh3'(".8.'d]*8.'.&#F":1.,&'/".

4&#.=+:+,"#"8'&$:;'6P&6'7"8'$:;#'<+:;.&'$,8'O+,-.'."&.='*&1+&#=+,,".=#.&')%%*&$&#F+=#'$*6

/".'&+=%$,.'d"1=+6,+=$'/.8'(":1/$=%.8'*&/':$3'KVx'/.='k".=.'8#.=7.&'$&'8:;F.=.='5&]%".

*&/'%$88">.%'L.F":;#8>.=,*8#3'T]88#'%$&'/".'k".=.'&]%,":;'1."%6=."'$*6F$:;8.&H'8+'7,."7#

/".'4=1=$&1*&-'>D,,"-'$*8'*&/'"&'."&.='8Z.G"6"8:;[Z$#;+-.&6=.".&'?MjO@'N%-.7*&-'8#.,,#'8":;

&*='."&'%",/.=.='!.=,$*6'."&3'

K3K3h3J3'<"=1*&-.&'$*6'G.,,*,]=.='47.&.
!+&'."&.%'/.=')T[2V'[n['];&,":;.&'d+/.,,H'/.='MC)([d$*8H'%*`'%$&'$&&.;%.&H'/$88'F".

7."%'d.&8:;.&'$*:;';".='/".'4&#GP&/*&-'/*=:;'k\[2'Y.,,.&'%./"".=#'F"=/H'/$'."&.'.=;D;#.

4cZ=.88"+&'/.= 'CX#+1"&.'/".8.= 'Y.,,.&'/+1*%.&#".=# 'F*=/.KUb3 ' )&#.8#"&$,. 'k[TX%Z;+:X#.&

?>3$3'/.='C(i^'k\[2'Y.,,.&H'/".';$*Z#8]:;,":;'"&6,$%%$#+="8:;.'CX#+1"&.'Z=+/*G".=.&@'$*8

d]*8.&'%"#'C+,"#"8'7.F".8.&'";=.'Q./.*#*&-'6P='/".'4&#8#.;*&-'/.=8.,7.&'&+:;'"&'."&.%

F."#.=.&'!.=8*:;3'5=$&/$'.#'$,3'G."-#.&'/.=.&'O];"-1."#H'd+=7*8'C=+;&[$=#"-.'MX%Z+%.'$*6

&$">.'d]*8.'G*'P7.=#=$-.&KUR3

48'"8#'7.1$&&#H'/$88'!(B[T"-$&/.&'7."'k[TX%Z;+:X#.&'."&.'!.=,$-.=*&-'G*-*&8#.&'/.='k\

J[M:;".&.'7.F"=1.&'*&/'/".'4&#F":1,*&-'>+&'k\[2'Y.,,.&'.7.&8+'F".'/".'4cZ=.88"+&'>".,.=

Z=+"&6,$%%$#+="8:;.& ' CX#+1"&. ' ;.%%.&KUU3 ' 5*:; ' /". ' $&#"Z=+,"6.=$#">. '<"=1*&- ' /.8 ' ([

\+=%+&.8'$*6'k[TX%Z;+:X#.&'"8#'7.8:;=".7.&H'F$8'*3$3'$*:;'$&'k[Y.,,.&H'/".'>+&'j$#".&#.&

%"#'*,:.=$#">.='C+,"#"8'8#$%%.&H'-.G."-#'F*=/.KUI3

e.7.&'/.&'<"=1*&-.&'$*6 '/". 'Y.,,.&'/.8 ')%%*&8X8#.%8'8"&/'$7.= '$*:;'466.1#. '$*6 '/".

C+,+&G.,,.& ' >+& ' Q./.*#*&-3 ' C$&#+=&$ ' *&/ 'd$;+&KIV' 7.8:;=."7.& ' /". ' !.=]&/.=*&- ' /.=

L.&.cZ=.88"+&8Z=+6",.'"&'(":1/$=%G.,,.&'"&'/.='B.$1#"+&'$*6'C$,:"#="+,3'N&#.='/.&'P7.='hVV

7.+7$:;#.#.&'!.=8:;".7*&-.&'6],,# '>3$3 '/".')&;"7"#"+&'>+&'/=." '%"# 'keO[α' "&'!.=7"&/*&-

8#.;.&/.&'L.&.&'?keO[αH'T"Z+Z+,X8$::$="/["&/*G".=#.=' 'keO[α'O$1#+='*&/'keO[B.G.Z#+=@

$*63'(".8.'\.%%*&-'/.='keO[O$%",".'8Z".,#'F+;,'G*%"&/.8#'."&.'$&#.","-.'B+,,.'7."'/.=

!.=;"&/.=*&-'/.=')Q('/*=:;'!(B[T"-$&/.&3'k;+%$8'.#'$,3'8#.,,#.&'6.=&.='6.8#H'/$88',+1$,

$&-.F$&/#.'!(B[T"-$&/.&'/".'?*&#.='/".8.&'N%8#]&/.&'&+=%$,.=F."8.'8#$=1.@'j=+,"6.=$#"+&

KUh E*;&'.#'$,3H'2IIK
KUb Q=.-.&;+,#'g'C,$.88+&H'2IIU
KUR 5=$&/$'.#'$,3H'2IIR
KUU !.=-,.":;.';".=G*'/$8'E$Z"#.,'P7.='/".'$,,-.%."&.&'<"=1*&-.&'>+&'!('"%')%%*&8X8#.%3
KUI M#"+'.#'$,3H'JVV2
KIV C$&#+=&$'g'd$;+&H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Ub

/.='=.1#$,.&'.Z"#;.,"$,.&'Y.,,.&'7."'$1#">.='*,:.=$#">.='C+,"#"8KI2' ;.%%.&H'F$8'."&.'F."#.=.

7."'/".8.='E=$&1;."#'7./.*#8$%.'<"=1+Z#"+&'/$=8#.,,#3

L.&.=.,, ' 8#.;# ' 6.8#H ' /$88 ' /". '<"=1*&-8>.=%"##,*&- ' >+& ' C$,:"#="+, ' G*%"&/.8# ' G* ' ."&.%

F.8.&#,":;.&'k.", 'P7.='/".'1,$88"8:;.&'E.=&=.G.Z#+=.&'$7,]*6#H'/$'/".'(.,.#"+&'/.8'!(B[

L.&.8'/.&'E=$&1;."#8>.=,$*6'7."'/.%'1,$88"8:;.&'k".=%+/.,,'/.=')T[2V'[n['d$*8'.=;.7,":;

>+=$&#=."7#3 '(".8.= ' 8:;F.=.=. '!.=,$*6 ';$# ' 8."&. 'N=8$:;. ' "& '/.= ' 8#$=1.& 'Q.;"&/.=*&-'/.=

"%%*&%+/*,$#+="8:;.&'O];"-1."#.&'/.8'([\+=%+&.8'*&/'&":;# '"&'."&.= '!.=]&/.=*&-'/.=

C$,:"*%[\+%D+8#$8.'+/.='/.='O*&1#"+&'/.8'!.=/$**&-8#=$1#.8KIJ3

K3K3h3K3'($#.&'$*8'/.='k".=%./"G"&'' KIK''
C$&#+=&$'.#'$,3KIi';$7.&'$&')T[2V'[n['d]*8.&'6.8#-.8#.,,#H'/$88'*&#.='!([(.6"G".&G'8+F+;,'/$8

5*6#=.#.&'>+&'MX%Z#+%.&'/.=')Q('6=P;G."#"-.=H'$,8'$*:;'";=.'M:;F.=.'"%'E=$&1;."#8>.=,$*6

.=;D;# ' "8#3 '(*=:; '/". '>+&'-*#.= 'C$,:"*%>.=8+=-*&-'?VHURx'C$J^' *&/'VHKx'j;+8Z;+= ' "%

O*##.=KIh@ ' 7.-,."#.#. ' +=$,. 'L$7. '>+& 'C$,:"#="+, ' ,".` ' 8":; '/". '4&#8#.;*&- ' >+& 'E=$&1;."#8[

$&G.":;.&'>.=;"&/.=&3 '<*=/.'/$8'([\+=%+&'.=8# '&$:;'/.%'E=$&1;."#8$*87=*:;'6P='GF."

<+:;.&'>.=$7=.":;#H'8+',".`'8":;'/$8'O+=#8:;=."#.&'/.=')Q('>.=;"&/.=&'*&/'/".'MX%Z#+%.

7.88.=#.&'8":;3

Y*= ' Q.*=#.",*&- ' /.88.& ' F*=/. ' ."& ' !.=;],#&"8 ' >+& ' ($=%[ ' G* ' L.8$%#1D=Z.=-.F":;#

;.=$&-.G+-.&H'F.,:;.8'7."'!([/.6"G".&#.&')T[2V'[n['d]*8.&'"%'!.=-,.":;'G*'8+,:;.&'%"#

C$,:"#="+,8*ZZ,.%.&#".=*&-'*&/'d]*8.&'+;&.'L.&/.6.1#'?<",/#XZH'<k@'%$88">'.=;D;#'F$=

?83'5773'2I@3'5*:;';"8#+,+-"8:;.'N&#.=8*:;*&-.&'*&/'/".'4&#F":1,*&-'/.8'ED=Z.=-.F":;#8

/.='d]*8.'?7."'/.&')T[2V'[n['d]*8.&'%"#'!([d$&-.,'L.F":;#8>.=,*8#@'7.8#]#"-#.&'/".8.8

!.=8*:;8.=-.7&"83

4=F."#.=# '%$&'/.&'L.&/.6.1#'/.=')T[2V'[n[ 'd]*8.'$*6'/$8'!(B[L.&'?!(B'[n[_ '$,8+'."&

/+ZZ.,#.= ' L.&/.6.1#W ' !(Bn)T[2V ' E0@H ' 8+ ' 8#."-# ' /". ' d+=#$,"#]# ' 7." ' 7.8:;,.*&"-#.%

E=$&1;."#8>.=,$*6'7"8'G*%'4&/.'/.='$:;#.&'T.7.&8F+:;.'$*6'2VVxKIb3

KI2 k;+%$8'.#'$,3H'2IIi'8#.,,#.'/".8'7."'5&F.&/*&-'/.8'5&$,+-8'C$,:"Z+#="+,'6.8#3
KIJ O=+":*'.#'$,3H'JVVK
KIK (.='!.=8*:;'>+&'5=$&/$'.#'$,3H'2IIRH'/.='8":;'%"#'/.='l7.=#=$-*&-'>+&'C=+;&[$=#"-.&'MX%Z#+%.&'$*6'

&$">.'d]*8.'7.8:;]6#"-#H'F"=/'8."&.='5*88$-.'-.%]`'*&#.='/.&'<"=1*&-.&'$*6'G.,,*,]=.='47.&.'?E$Z3'
K3K3h3J3@'$7-.;$&/.,#3

KIi C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX:;+,.:$,:"6.=+,'Z=.>.&#83339H'JVVV
KIh !.=-,.":;.'%"#'dMn454'*&/'MT4H'F+'8":;'/".'Q./.*#*&-'/.='G*-.6P;=#.&'C$,:"*%%.&-.'6P='/$8'

!.=8*:;8.=-.7&"8'G."-#.3
KIb O=+":*'.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". UR

()),-.+#/01N
)T[2V'[n['d]*8.'F*=/.&'P7.='2V'<+:;.&'%"#'."&.=
VHURx'C$,:"*%'*&/'VHKx'j;+8Z;+=[;$,#"-.&'("]#
>.=8+=-#3 'Q." '!.=8*:;8.&/.'F*=/.'/.= '(P&&/$=%
-.F+-.&H ' F+7." ' /". ' -.F+&&.&.& ' ($#.& ' /".
;"8#+,+-"8:;.& ' Q.6*&/. ' *&/ ' /". ' 7.+7$:;#.#.&
L.F":;#8$7&$;%.&'*&#.=%$*.=#.&3'(".'4=-.7&"88.
G."-.&'/".'O];"-1."#'>+&'C$,:"#="+,H'/".'4&#8#.;*&-
/.= ' /*=:; ' ."&. ' )T[2V[(.6"G".&G ' >.=*=8$:;#.&
4&#.=+:+,"#"8'G*'>.=;"&/.=&3

6*7%W'(.T*:$'g'C$&#+=&$H'JVV2

K3K3h3i3'\*%$&%./"G"&"8:;.'M#*/".&
!+&'/.=')Q('"8#',./"-,":;'?F".'>+&'>".,.&'$&/.=.&'5*#+"%%*&1=$&1;."#.&KIR'$*:;@'7.1$&&#H

/$88'8".'"&'Q.=.":;.&'%"#'-.="&-.=.='M+&&.&."&8#=$;,*&-'F".'e+=/.*=+Z$'*&/'e+=/$%.="1$

$%';]*6"-8#.&'$*6#="##KIUH'F+=$*8'%$&'."&.'!.=7"&/*&-'G*='/+=#'-.="&-.=.&'!([MX&#;.8.'*&/

G*''."&.%'&"./="-.=.&'Jh?0\@(K[MZ".-.,'$7,."#.&'1$&&3

K3K3h3h3'j.=8Z.1#">.&
Q"8;.=',".-.&'&+:;'F.&"-.'($#.&'$*8'k".=>.=8*:;.&'>+='?/".'$7.='>".,>.=8Z=.:;.&/'8"&/@H

F.8F.-.&'/.='<.-'7"8'G*='$7-.8:;,+88.&.&'4&#F":1,*&-'."&.8'd"##.,8'-.-.&')Q('$*6'!(B[

T"-$&/.&[Q$8"8 ' &+:; ' F."# ' "8#3 ' ($ ' $7.= ' ?F". ' G3Q3 ' 7." ' MT4@ ' $*:; ' ;".= ' &+:; ' 1."&.

G*6="./.&8#.,,.&/.&'k;.=$Z".8#=$#.-".&'7.1$&&#'8"&/'*&/'&":;#[:$,:]%"8:;.'!(B[T"-$&/.&

/*=:;'";='"%%*&%+/*,$#+="8:;.8'*&/'$&#"Z=+,"6.=$#">.8'j+#.&#"$,'-.."-&.#'.=8:;."&.&H'8+,,#.&

!.=8*:;.'"&'/".8.%'Q.=.":;'>+=$&-.#=".7.&'F.=/.&3

K3K3b3'<."#.=.'5*#+"%%*&1=$&1;."#.&

Y* 'F."#.=.& ' )%%*&1=$&1;."#.& ' -"7# ' .8 ' &+:; ' ."&G.,&. '\"&F."8. ' $*6 ' /". ' /+=# '%D-,":;.

<"=18$%1."# ' >+& ' !(B[T"-$&/.&3 ' \".= ' 8"&/ ' G3Q3 ' /". ' \.X%$&&[e.Z;="#"8KII' *&/ ' /".

Z=+-.88">. ' 8X8#.%"8:;. ' M:,.=+/.=%". ' ?jBMMH ' /". ' 8X8#.%"8:;. ' O+=% ' /.= ' M:,.=+/.=%"$

:"=:*%8:="Z#$'+/.='d+=Z;$.$H'83*3@'G*'.=F];&.&3

KIR C$&#+=&$H'JVVV
KIU \.&/=":18+&'.#'$,3H'JVVJ
KII Q=$&"8#.$&*'.#'$,3H'2IIK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". UU

K3i3'k=$&8Z,$&#$#"+&8[B.$1#"+&.&'*&/'!(B[T"-$&/.&

K3i323'L=*&/,$-.&

k=$&8Z,$&#$#"+&'$,,-.%."&
(.= 'Q.-="66 ' /.= 'k=$&8Z,$&#$#"+& ' 7.G.":;&.# ' /". 'l7.=#=$-*&- ' >+& 'Y.,,.&H 'L.F.7.& ' +/.=

0=-$&.& ' >+& ' ."&.%' $*6 ' ."& ' $&/.=.8 ' )&/">"/**% ' ?+/.= ' $& ' ."&. ' $&/.=. 'ED=Z.=8#.,,. ' /.8

-,.":;.&')&/">"/**%8@3'Q."%'d.&8:;.&'-"7# '.8'."&"-.'Q."8Z".,.' 6P= ';]*6"-'/*=:;-.6P;=#.

k=$&8Z,$&#$#"+&.&W ' Q,*##=$&86*8"+&.& ' 7." ' Q,*#>.=,*8# ' *&/ ' \$*##=$&8Z,$&#$#"+&.& ' &$:;

-=+`6,]:;"-.& ' !.=,.#G*&-.&H ' $7.= ' $*:; ' E&+:;.&%$=18#=$&8Z,$&#$#"+&.& ' $,8 ' 4=8$#G ' &$:;

M#=$;,*&-8#;.=$Z".'?G3Q3'-.-.&'k*%+=.&@H'*&/'0=-$&#=$&8Z,$&#$#"+&.&'&$:;'O*&1#"+&8$*86$,,

/.8'7.#=.66.&/.&'ED=Z.=+=-$&.83'

(".'8X8#.%$#"8:;.'L,"./.=*&-'/.='Q.G.":;&*&-'>.=8:;"./.&.= 'D4*#';-*#$*$,<#'*4$&#' ,]`#

8":;'&$:;'/.%'4cZ,$&#$#"+&8[''*&/'')%Z,$&#$#"+&8+=#H'/.='O*&1#"+&'/.8'k=$&8Z,$&#$#.8'*&/'A

F$8 ' $% ' "&#.=.88$&#.8#.& ' "8# ' A ' &$:; ' /.% ' -.&.#"8:;.% ' N=8Z=*&-8+=# ' /.8 ' k=$&8Z,$&#$#.8

/*=:;6P;=.&3'Q."'T.#G#.=.='*&#.=8:;."/.#'%$&W

ry '(+$</&#&' ?+/.= ' $*#+:;#;+&.[H ' $*#+,+-.H ' 7GF3 ' 5*#+[@ ' k=$&8Z,$&#$#"+&.&H ' 7." ' /.=

4%Z6]&-.='?;+8#@'*&/'MZ.&/.='?-=$6#@'"/.&#"8:;'8"&/3

ry '!"#/&#&' ?+/.= ' 8X&-.&.#"8:;.H ' "8+-.&.H ' "8+,+-. ' 7GF ' )8+[@ 'k=$&8Z,$&#$#"+&.&H ' 7." ' /.=

GF"8:;.&'/.&')&/">"/*.&'-.&.#"8:;.'L,.":;;."#'>+=,".-#'?G3Q3'."&.""-.'YF",,"&-.'+/.='k".=.

/.88.,7.&')&G*:;#8#$%%.8@3

ry'(--</&#&'?+/.='$,,+-.&.#"8:;.H';+%+-.&.H';+%+,+-.'7GF3'\+%+[@'k=$&8Z,$&#$#"+&.&H'/".

/.& ' L=+`#.", ' /.= ' /*=:;-.6P;=#.& ' l7.=#=$-*&-.& ' $*8%$:;.&3 ' \".= ' 8"&/ ' /". ' Q.#.","-#.&

-.&.#"8:;'/"66.=.&#H'-.;D=.&'$7.='/.=8.,7.&'MZ.:".8'$&3

ry'`&#</&#&'?+/.='c.&+-.&.#"8:;.H';.#.=+-.&.H';.#.=+,+-.'7GF3'\.#.=+[@'k=$&8Z,$&#$#"+&.&H

F+ ' MZ.&/.= ' *&/ ' 4%Z6]&-.= ' >.=8:;"./.&.& ' MZ.:".8 ' ?G3Q3 ' d.&8:; ' $,8 ' 4%Z6]&-.= ' *&/

M:;F."&'$,8'MZ.&/.=@'$&-.;D=.&3

k=$&8Z,$&#$#"+&8"%%*&+,+-".
4&#8:;."/.&/ ' 6P= ' /". ' l7.=,.7.&8G."# ' /.8 ' k=$&8Z,$&#$#.8 ' *&/ ' /$%"# ' /.& ' 4=6+,- ' /.=

l7.=#=$-*&- ' "8# ' /$8 ' 5*8%$` ' *&/ ' /". ' 5=# ' /.= ' "% ' 4%Z6]&-.= ' ' ;.=>+=-.=*6.&.&

)%%*&=.$1#"+&.&3'(".8.';]&-.&'%$`-.7,":;'>+%'-.&.#"8:;.&'!.=F$&/#8:;$6#-=$/'GF"8:;.&

MZ.&/.='*&/'4%Z6]&-.='?83+3@'$7'*&/'F.=/.&'/*=:;'/".'\"8#+1+%Z$#"7","#]#8$&#"-.&.'?d\C[

5&#"-.&.@ '/.8 'MZ.&/.=-.F.7.8 '$*8-.,D8#3 'd\C98 '1+%%.&' "& '/.&'E,$88.& ' ) '*&/' )) '>+=H

F+7."'d\C[)[d+,.1P,.'?$*`.='$*6'MZ.=%".&@'$*6'$,,.&'1.=&;$,#"-.&'ED=Z.=G.,,.&'*&/'$*6



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". UI

k;=+%7+:X#.&'-.7",/.#'F.=/.&'*&/'F".'."&.'5=#'9j.=8+&$,$*8F."89'/".'Y*-.;D="-1."#'G*%

ED=Z.='7.8:;."&"-.&3'd\C[))[d+,.1P,.';"&-.-.&' 'F.=/.&'&*='$*6'Q[TX%Z;+:X#.&H'Y.,,.&

/.8'djM'?d+&+:X#.&nd$:=+Z;$-.&@'*&/'$1#">".=#.&'k[TX%Z;+:X#.&'-.7",/.#'*&/'/".&.&

/.='5&#"-.&Z=]8.&#$#"+&3

YF"8:;.&'MZ.&/.='*&/'4%Z6]&-.='>+=;$&/.&.'N&#.=8:;"./.'"&'/".8.&'M#=*1#*=.&'?>3$3'"%

d\C')@'/.8'k=$&8Z,$&#$#.8'F.=/.&'>+%')%%*&8X8#.%'/.8'4%Z6]&-.=8'$,8''6=.%/'?$&#"[-.&H

$,8+ ' ?8Z.G".,,.@ ' )%%*&$&#F+=#[.=G.*-.&/@ ' .=1$&&#3 ' (".8. ' 4=1.&&*&- ' >+& ' $,,+-.&.&

k=$&8Z,$&#$#.& '"% ' 4%Z6]&-.= ' 1$&& ' /"=.1#H ' $,8+ ' /*=:; ' j=]8.&#$#"+& ' >+& ' >+,,8#]&/"-.%H

8Z.&/.=."-.&.%'d\C'$*6'5jC98'/.8'MZ.&/.=8H'/".'%"#'/.%'k=$&8Z,$&#$#'P7.=#=$-.&'F*=/.&H

.=6+,-.&3 ' (.= ' ;".= ' P7,":;. '<.- ' /.= ' 4=1.&&*&- ' "8# ' $7.= ' /.= ' "&/"=.1#. ' <.-H ' "& ' /.%

8Z.&/.=."-.&.'d\C98'+/.='%"&+='\C98'>+&'5jC98'/.8'4%Z6]&-.=8'Z;$-+:X#".=#H'Z=+G.88".=#

*&/ ' $,8 ' $,,+-.&. 'j.Z#"/. ' $*6 ' 1D=Z.=."-.&.%'d\C')) ' Z=]8.&#".=# 'F.=/.&iVV3 ' )& 'B.$1#"+&

;".=$*6'1+%%#'.8'."&.=8."#8'G*='Q",/*&-'>+&'8Z.G"6"8:;.&H'8.&8"7","8".=#.&'k[TX%Z;+:X#.&

?/3;3'G*='G.,,>.=%"##.,#.&')%%*&"#]#@H'/".'-.-.&'/".'Y.,,.&'/.8'k=$&8Z,$&#$#.8':X#+#+c"8:;

F"=1.&3'(".'GF."#.'M:;".&.'/.=')%%*&$&#F+=#',]*6#'P7.='/".'j=+/*1#"+&'>+&'5&#"1D=Z.=&

?O*&1#"+&8#=]-.= ' /.= ' 8Z.G"6"8:;.&H ' ;*%+=$,.& ' )%%*&"#]#@H ' /". ' $,8 ' :X#+#+c"8:;. ' 5198

$*6#=.#.&/ ' /$8 ' k=$&8Z,$&#$# ' 8:;]/"-.& ' +/.= ' $,8 ' 8+-3 ' 9.&;$&:"&- ' $&#"7+/".89 ' 8."&.

l7.=,.7.&8G."#'>.=,]&-.=&iV23

<.=/.&'%"# '/.%'L.F.7.'$*:;'"%%*&1+%Z.#.&#.'Y.,,.& '$*6 '."&.&'-.&.#"8:;'/"66.=.&#.&

4%Z6]&-.= ' P7.=#=$-.&H ' 8+ ' 8:;]/"-.& ' /".8. ' /.& '4%Z6]&-.=+=-$&"8%*8 ' ?-=$6# ' >.=8*8 ' ;+8#

=.$:#"+&@'.7.&8+'F".'/".'"%%*&1+%Z.#.&#.&'Y.,,.&'/.8'4%Z6]&-.=8'/$8'k=$&8Z,$&#$#3

Q." ' $*#+-.&.& '*&/ ' 8X&-.&.& 'k=$&8Z,$&#$#.& ' ?/". ' $7.= ' 6P= '/". '%."8#.& '4%Z6]&-.= ' &":;#

>.=6P-7$= ' 8"&/@ ' #=.#.& 'F.-.&'/.= '-.&.#"8:;.&'L,.":;;."# '1."&. ' )%%*&=.$1#"+&.&'$*63 ' )%

L.-.&8$#G ' /$G* ' 6$,,.& ' 8". ' 7." ' $,,+-.&.& ' k=$&8Z,$&#$#.& ' %$88"> ' $*8 ' *&/ ' 8"&/ ' ?F.&&

P7.=;$*Z#@ ' &*= ' /*=:; ' /". ' L$7. ' 8#$=1. ' "%%*&8*ZZ=.88">.= ' d./"1$%.&#. ' 7.;.==8:;7$=

?$,,.=/"&-8'&":;#'%"#'."&.%',$&-6="8#"-'G*>.=,]88"-.&'4=6+,-@3'(".'"%'B$;%.&'>+&'c.&+-.&.&

k=$&8Z,$&#$#"+&8>.=8*:;.& ' .&#8#.;.&/.& ' )%%*&=.$1#"+&.& ' 8"&/ ' ;D:;8#-=$/"- ' *&/ ' 7"8;.=

&":;#'/$*.=;$6#'7.;.==8:;7$=3'4"&.'5*8&$;%.'G*'/".8.='L=$/*".=*&-'7.8#.;#'&*='7."'."&.=

l7.=#=$-*&-'"&'Q.=.":;.'/.8'ED=Z.=8H'"&'/.&.&'$*6-=*&/'6.;,.&/.='Q,*#-.6]`>.=8+=-*&-'/.=

E+&#$1# ' GF"8:;.& ' k=$&8Z,$&#$# ' *&/ ' )%%*&8X8#.% ' .=8:;F.=# ' "8# ' ?G3Q3 ' "& ' /.= ' >+=/.=.&

5*-.&1$%%.=@3

iVV M;+81.8'g'<++/H'2IIi
iV2 5*:;'9"%%*&+,+-"8:;.8'4&$&:.%.&#9_'/".8.'/*=:;')%%*&"8".=*&-'.=G.*-#.&'8Z.G"6"8:;.&'5198'7,+:1".=.&'

/".'k=$&8Z,$&#$#$&#"-.&.'*&/'>.=;"&/.=&'8+'/".'M.&8"7","8".=*&-'>+&'k[Y.,,.&'+/.='/".'4=1.&&*&-'$&#"-.&.='
M#=*1#*=.&'/*=:;':X#+#+c"8:;.'k[Y.,,.&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". IV

(.='57,$*6'/.='578#+`*&-8=.$1#"+&.&';]&-#'/$>+&'$7H'+7'/$8')%%*&8X8#.%'/.8'B.G"Z".&#.&

-.-.&'/.&'MZ.&/.='8.&8"7","8".=#'"8#'+/.='&":;#3'(".'4=8#$78#+`*&-8=.$1#"+&'."&.8'-.-.&'/$8

5&#"-.&'&$">.&'4%Z6]&-.=8'7.-"&&#'.=8# '&$:;'6P&6'k$-.&H ' "&'/.&.&'/$8'k=$&8Z,$&#$# '-*#

."&;.",#3 ' (.= ' >+,,8#]&/"-.& ' !$81*,$="8".=*&- ' 6+,-# ' /". ' G*&.;%.&/. ' )&6",#=$#"+& ' /*=:;

TX%Z;+:X#.&'*&/'L=$&*,+:X#.&H'F+7."'8":;'/".'4&#GP&/*&-8=.$1#"+&'.=8#'&$:;'/.%'.,6#.&

k$-'>.=8#]=1#'*&/'*3N3'G*='k=$&8Z,$&#$#$78#+`*&-'6P;=#3'(".'YF."#$78#+`*&-8=.$1#"+&'&$:;

>+=;.=-.;.&/.='M.&8"7","8".=*&-'.=6+,-#';"&-.-.&'8.;='8:;&.,,'*&/'%"#'1*=G.='T$#.&G3

Y."#Z*&1#.'*&/'k;.=$Z".'>+&'578#+`*&-8=.$1#"+&.&
($8 ' 4"&8.#G.& ' /.= ' 578#+`*&-8=.$1#"+&.& ' #.",# ' %$& ' 1,"&"8:; ' &$:; ' /.% ' Y."#Z*&1# ' /.8

5*6#=.#.&8 ' ."&3 ' Y*&]:;8# ' 1$&& ' .8 ' G* ' ."&.= ';&4*2+$' >.=,$*6.&/.&H ' "==.>.=8"7,.& ' *&/

%./"1$%.&#D8'&":;#'7.."&6,*887$=.&')%%*&=.$1#"+&'1+%%.&H'/".'"&&.=;$,7'F.&"-.='M#*&/.&

7"8'k$-.'G*='e.1=+8.'/.8'P7.=#=$-.&.&'L.F.7.8'6P;=#3'd."8#'8"&/';".='8:;+&'Z=]6+=%".=#.H

:X#+#+c"8:;.'5&#"1D=Z.='>+=;$&/.&H'/".'/".8.'%$88">.'B.$1#"+&'$*8,D8.&3')&'/.='G."#,":;.&

576+,-.'"8#'$,8'&]:;8#.8'/".'*25&-&4,&4$&'578#+`*&-'%D-,":;H'/".'"&'/.='O=P;Z;$8.'?k$-.'7"8

<+:;.&@'&$:;'/.='k=$&8Z,$&#$#"+&'$*6#="##'*&/'."&.&'8:;F.=.&H'/*=:;'L,*:+:+=#":+"/.'$,,."&

&":;# ' 7.."&6,*887$=.& ' !.=,$*6 ' ;$# ' ?M#.=+"/=.8"8#.&G@3 ' (". '*2+$&' 578#+`*&- ' 6"&/.# ' $%

;]*6"-8#.&'."&.'<+:;.'7"8'/=."'d+&$#.'&$:;'/.%'4"&-="66'8#$##_'8Z]#.=.8'5*6#=.#.&'"8#'8.,#.&

*&/ ' ;$# ' 8."&. ' N=8$:;. ' "& ' G* ' &"./="- ' /+8".=#.= ' )%%*&8*ZZ=.88"+&3 ' 51*#.

578#+`*&-8=.$1#"+&.& ' F.=/.& ' "% ' <.8.&#,":;.& ' /*=:; ' -*# ' 7.1$&&#. ' "%%*&+,+-"8:;.

d.:;$&"8%.&'>.=%"##.,#H'"&'/.&.&'5jC98'?*&/'/$>+&'>3$3'(C98@'*&/'k[Y.,,.&'/".'\$*Z#=+,,.

8Z".,.&3

5,8 ' ,.#G#%D-,":;. ' )%%*&=.$1#"+& '1$&&'/". '7%4<#,'7%&' 578#+`*&- '>+=1+%%.&H'/". '&$:;

%.;= ' $,8 ' /=." ' d+&$#.& ' 7.-"&&# ' *&/ ' 8":; ' P7.= ' d+&$#. ' 7"8 ' S$;=. ' .=8#=.:1#3 ' M". ' "8#

%./"1$%.&#D8'8:;F.='7.."&6,*887$='?83*3@'*&/';$#'."&.&'G*&.;%.&/.&'O*&1#"+&8$*86$,,'/.8

k=$&8Z,$&#$#8'G*='O+,-.3'!.=%"##.,#'F"=/'8".'/*=:;'."&.'&+:;'1$*%'>.=8#$&/.&.'E+%7"&$#"+&

>+&'"%%*&+,+-"8:;.&'*&/'&":;#["%%*&+,+-"8:;.&'d.:;$&"8%.&H'F+7."'8".'8":;'/*=:;'."&.

6+=#8:;=."#.&/.'B.$1#"+&'/.8'4%Z6]&-.=8'-.-.&'/".'Q,*#-.6]`.'/.8'MZ.&/.=8'$*8G.":;&.#3

(".8. ' "8# ' "%%*&[%./"".=# '*&/']*`.=# ' 8":;' "& ' ."&.= '!.=/":1*&-'/.= ' )&#"%$'%"# ' 6+,-.&/.=

!.=="&-.=*&-'/.8'T*%.&8'?M#.&+8.@H'F$8'F"./.=*%'/.='\$*Z#-=*&/'6P='/".'O"7=+8".=*&-'/.8

k=$&8Z,$&#$#.8' "8#3 ' )&/"=.1#.H '&":;#["%%*&+,+-"8:;.'<.-.H '/".'G*'/".8.%'B.$1#"+&8$7,$*6

7."#=$-.&H ' 8".;# ' %$& ' "& ' )&6.1#"+&.&H ' Q,*#;+:;/=*:1H ' (X8,"Z"/]%". ' *&/ ' /.%

<"./.=$*66,$%%.&'>+&'$1*#.&'578#+`*&-8=.$1#"+&.&iVJ3

iVJ T"77X'g'j+7.=H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". I2

($8'-.&$*.'5*8%$`'/.=')%%*&=.$1#"+&.&',]`#'8":;'&":;#'>+=;.=7.8#"%%.&H'%$&'1$&&'.8

$7.= '/*=:; '!.=6$;=.& 'F".'L.F.7.#XZ"8".=*&- '*&/'TX%Z;+:X#.&%"8:;1*,#*=.& '$&&];.=&/

$78:;]#G.&3

N%'/".'578#+`*&-8=.$1#"+&.&'G*'>.=;"&/.=&H'>.=$7=.":;#'%$&'/.&'4%Z6]&-.=&'Z.="+Z.=$#">

*&/'&$:;'/.='(*=:;6P;=*&-'/.='k=$&8Z,$&#$#"+&'P7.=',]&-.=.'Y."#'$,8'Q$8"8#;.=$Z".'8.f*.G".,,

+/.= ' 8"%*,#$& ' )%%*&8*ZZ=.88">$ ' F". ' C+=#":+8#.=+"/.H ' CX:,+8Z+="&H ' k$:=+,"%*8H

5&#"%.#$7+,"#.& ' +/.= ' 5&#",X%Z;+:X#.&[5&#"1D=Z.=H ' F$8 ' $7.= ' $*:; ' /". ' 5&6],,"-1."# ' 6P=

)&6.1#"+&.&'8#."-.=#3'')&'/.='/.%'4"&-="66'6+,-.&/.&'Y."#'F"=/'/".8.'k;.=$Z".'F];=.&/'j;$8.&

/.= ' $1*#.& ' 578#+`*&- ' ' >3$3 ' /*=:; ' /". ' L$7. ' >+& ' ;+:;/+8".=#.& ' L,*:+:+=#":+"/.&H ' 7."

M#.=+"/=.8"8#.&G ' $7.= ' $*:; '5&F.&/*&- ' >+& '%+&+:,+&$,.& '5&#"1D=Z.=& ' +/.= 'k$:=+,"%*8

*&#.=7=+:;.&3'(".'T$&-G."##;.=$Z".'7.8:;=]&1#'8":;'7."'8#$7",.='k=$&8Z,$&#$#6*&1#"+&'$*6'."&

7"8'GF."')%%*&8*ZZ=.88">$H'F$8'G*='B.a.1#"+&8Z=+Z;X,$c.'&D#"-'"8#3

<];=.&/ '$1*#. '578#+`*&-8=.$1#"+&.& '/*=:; '/". ' >+=;$&/.&.& 'd"##., ' =.:;# ' -*# '7.;$&/.,#

F.=/.& ' 1D&&.&H ' 8"&/ ' /". ' j=+7,.%. ' 7." ' /.= ' k;.=$Z". ' :;=+&"8:;.= ' B.$1#"+&.& ' *&/ ' 7."

"%%*&8*ZZ=.88">.='T$&-G."##;.=$Z".'&+:;'-=+`iVK3

K3i3J3'<"=1*&-.&'$*6'G.,,*,]=.='47.&.
(".'.=F".8.&.'466.1#">"#]#'/.='!(B[T"-$&/.&'7."'/.='k;.=$Z".'/.='k=$&8Z,$&#$#$78#+`*&-iVi

1$&&'%$&'$*6 '<"=1*&-.& ' "& '>.=8:;"./.&.&'Q.=.":;.& '."&#.",.&3 'e.7.&'/.& 'G*&]:;8# ' G*

7.8Z=.:;.&/.&'466.1#.&H'/".'/".'%D-,":;.'M:;$/F"=1*&-'/.='T.*1+:X#.&'>.=="&-.=&H'8Z".,.&

$*:;'B.$1#"+&.&H '/". '/".'O"7=+8".=*&-'$,,-.%."&'+/.= '/". 'j=+,"6.=$#"+&'/.= ' )&#"%$[Y.,,.&

>.=="&-.=&H'."&.'B+,,.3

4"&'F.8.&#,":;.8'j=+7,.%'"&'/.='k=$&8Z,$&#$#$78#+`*&-'8"&/'/".':;=+&"8:;.&'B.$1#"+&.&H'/".

/*=:; ' !.=/":1*&- ' /.= ' L.6]`F]&/. ' *&/ ' T*%.&>.=="&-.=*&- ' "% ' Q,*#-.6]`8X8#.% ' /.8

k=$&8Z,$&#$#.8 ' :;$=$1#.="8".=# ' 8"&/3 ' (". ' N=8$:;. ' 6P= ' /".8.8 ' L.8:;.;.& ' ,".-# ' G*%"&/.8#

-=+`#.",8 ' "& ' /.= ' T.*1+:X#.&"&6",#$#"+& ' /.= ' L.6]`F$&/ ' *&/ ' /.= ' /+=# ' $7,$*6.&/.&

57F.;==.$1#"+&3 ' l7.=."&8#"%%.&/ ' %"# ' /.= ' !(B[4cZ=.88"+& ' "& ' /.= ' -,$##.&

L.6]`%*81*,$#*=iVh' G."-#.&'$*:;'5+=#$G.,,.&'/".8.'51#">"#]#iVbH'F$8'8".'$,8'.%Z6]&-,":;'6P=

!(B[>.=%"##.,#.'<"=1*&-.&'$*8F."8#3'48'"8#'7.1$&&#H'/$88'C;.%+1"&.'*&/'";=.'B.G.Z#+=.&

7."'/.='Q.8:;]/"-*&-'/.='k=$&8Z,$&#$#.'."&.'F.8.&#,":;.'B+,,.'8Z".,.&iVRH'F.8F.-.&'8".'."&

iVK T"77X'g'j+7.=H'JVV2_'j$8:*$,'.#'$,3H'JVVJ
iVi 5/+="&"H'JVVJ'7".#.#'."&.&'l7.=7,":1'P7.='/".'4"&8$#G%D-,":;1."#.&'/.='!([5&$,+-$3
iVh d.=1.'.#'$,3H'2IUR
iVb N&Z*7,"G".=#.'($#.&'>+&'E3C3'($&".,'7."'5/+="&"'.#'$,3H'JVVh
iVR (.!=".8'.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". IJ

&.*.8'Y".,'"&'/.='k;.=$Z".'>+&'$1*#.='*&/':;=+&"8:;.='k=$&8Z,$&#$#$78#+`*&-'/$=8#.,,.&iVU3

<". ' "& ' $&/.=.& ' O],,.&iVI' =.$-".=#.& ' $*:; ' ;".= ' /". ' Y.,,.& ' /*=:; ' >.=="&-.=#.

C;.%+1"&Z=+/*1#"+&'?CsCT2VH'CCTJ'*&/'CCTh'F*=/.&'-.#.8#.#@H'F$8'."&.'4=1,]=*&-'6P=

/".'>.=="&-.=#. '5&8$%%,*&-'>+&'k\2[Y.,,.&H 'd$:=+Z;$-.&'*&/'(C98 '$%'4&#GP&/*&-8+=#

,".6.=#i2V3 ' (".8. ' F*=/. ' $*:; ' "& ' ."&.% ' !.=8*:; ' %"# ' /.% ' !(B[5-+&"8#.& ' QsT[bJUi22

6.8#-.8#.,,#H'F+7."';".=';$*Z#8]:;,":;'C(227^'d$:=+Z;$-.&'*&/'C(22:^'(C98'*&/'1$*%'k[

Y.,,.&'-.6*&/.&'F*=/.&3

Y*8]#G,":;'G*'/".8.&'466.1#.&H'/".'/".')&6",#=$#"+&'/*=:;'4&#GP&/*&-8G.,,.&'$*6-=*&/'/.=.&

>.=="&-.=#.='5&,+:1*&-'>.=%"&/.=&H'F"=1.&'!(B[T"-$&/.&'$*:;'$*6'/".'T.*1+:X#.&'8.,78#3

\".= ' "8# ' ."&.=8."#8 ' /". ' *&#.= ' C$,:"#="+,."&6,*` ' .=6+,-.&/. ' 4&#8#.;*&- ' >+& ' (C9M ' %"#

#+,.=+-.&"8:;.&'O];"-1."#.&'G*'&.&&.&H'/".'";=.=8."#8'F"./.='/".'Q",/*&-'>+&'=.-*,$#+="8:;.&

k[Y.,,.& ' >+=$&#=."7.&3 '(".8.= 'd.:;$&"8%*8 ' 8Z".,# 'F+;, ' ."&. ' 7./.*#.&/. 'B+,,. ' 7." ' /.=

d",/.=*&-'>+&'$,,.&'?8+F+;,'/.&'$1*#.&'$,8'$*:;'/.&':;=+&"8:;.&@'578#+`*&-8=.$1#"+&.&

*&/';",6#'7."'/.='4#$7,".=*&-'/.='k=$&8Z,$&#$##+,.=$&Gi2J3'e.7.&'/".8.%'<.-'/.='M#.*.=*&-

/.= '(C[4&#F":1,*&- '>.=%"##.,# '/$8 '([\+=%+&'$*:; '/"=.1#.H ';.%%.&/.'466.1#. '$*6 '$,,.

M:;="##.'/.='51#">".=*&-'*&/'j=+,"6.=$#"+&'>+&'k[Y.,,.&'['!+=-]&-.H'/".'>3$3'/.&'57,$*6'/.=

$1*#.&'578#+`*&-'%$`-.7,":;':;$=$1#.="8".=.&3 '(".'\.%%*&-'/.='Q",/*&-'>+&')T[J'*&/

)Oe[γ'"8#';".=6P='>+&'Q./.*#*&-H'*&/'."&.'E+%7"&$#"+&'>+&'C$,:"#="+,'%"#'&"./="-'/+8".=#.%

C85';.%%#.'"&'$,,+-.&.&'e".=.&#=$&8Z,$&#$#.&'&.7.&'/.='4cZ=.88"+&'>+&')T[J'$*:;'/".'>+&

)T[2J ' "& ' !.=7"&/*&- ' %"# ' ."&.= ' M#."-.=*&- ' /.= ' )T[2V[j=+/*1#"+&i2K3 ' 5*:; ' F*=/. ' ."&.

!.=7"&/*&-'GF"8:;.&'/.='51G.Z#$&G'>+&'T.7.=#=$&8Z,$&#$#.&'*&/'/.='/*=:;'!(B[5-+&"8#.&

>.=*=8$:;#.&H ' 6=P;.& '51#">".=*&- ' *&/ '5Z+Z#+8. ' >+& ' T.*1+:X#.& ' 7.+7$:;#.#i2i3 '<."#.=.

466.1#.'F".'/".'>.=="&-.=#.'Q",/*&-'>+&'d\C'))'*&/'/".'=./*G".=#.'CX#+#+c"G"#]#'>+&'C(U^

:X#+#+c"8:;.&'k[Y.,,.&'8"&/';".='.7.&8+'G*'.=F];&.&3

4"&. 'F."#.=. ' M:;".&. '/.= '!(B[T"-$&/.&[7.G+-.&.& '<"=1*&-.& '%$-' P7.= ' /". ' /.*#,":;.

B./*1#"+&'/.= '<"=1*&-'>+&'7"+$1#">.%H' =.&$,.&'kLO[β' ,$*6.&3 'C$,:"#="+, ' "&#.=$-".=# '%"#

F":;#"-.& ' B.-*,$#+=.& ' /.= ' M"-&$,P7.=#=$-*&-81.##. ' /".8.8 ' Q+#.&8#+66.8H '%"# ' /.& ' M%$/[

j=+#."&.&i2h3 ' ($ ' kLO[β' ."&. ' $*8-.Z=]-#. ' Z=+6"7=+#"8:;. ' 51#">"#]# ' $*6F."8#H ' 1$&& ' 8."&.

>.=="&-.=#. '<"=1*&- ' "% ' e".=.&-.F.7. ' %D-,":;.=F."8. ' /$G* ' 7."#=$-.&H ' /". ' :;=+&"8:;.

iVU \$&:+:1'.#'$,3H'JVVK
iVI L"$==$#$&$'.#'$,3H'JVVi'7.8:;=."7.&'."&.&'8+,:;.&'M$:;>.=;$,#'6P='j$&:=.$8"&8.,&'7."'("$7.#.8'kXZ')3
i2V 5/+="&"'.#'$,3H'JVVh'&.&&.&'T"#.=$#*=H'/".'/".'B+,,.'/".8.='C;.%+1"&.'?>3$3'CsCT2V'*&/'8."&.8'B.G.Z#+=8'

CsCBK@'"&'5,,+-=$6#[578#+`*&-.&'G."-#3
i22 5%*:;$8#.-*"'.#'$,3H'JVVh
i2J L="66"&'.#'$,3H'JVVK_'<++/'.#'$,3H'JVVK_'\$:18#."&'g'k;+%8+&H'JVVi
i2K B./$.,,"'.#'$,3H'JVVJ
i2i M;$=,$&/'.#'$,3H'2IIU
i2h 58:;.&7=.&&.='.#'$,3H'JVV2_'."&'-.&$*.=.='l7.=7,":1'P7.='8%$/[j=+#."&.'*&/'";=.'Q./.*#*&-'6"&/.#'8":;'7."'

Q.:1.='.#'$,3H'JVVJ3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". IK

578#+`*&- ' /.8 ' 0=-$&.8 ' *&/ ' /". ' $*:; ' $*6#=.#.&/. ' Z=+-=.88">. ' L,+%.=*,+8:,.=+8. ' G*

>.=;"&/.=&3 '($6P= ' 8Z=":;# ' /". ' *&#.= ' C$,:"#="+, ' "% '!.=-,.":; ' G* 'E+&#=+,,#".=.& ' "& ' /".8.=

M"#*$#"+&'7.+7$:;#.#.'!.=="&-.=*&-'/.= 'j=+#."&*=".H '/".'."& '\"&F."8 '$*6'M:;]/.&'$&'/.&

L,+%.=*,$'"8#i2b3

578:;,".`.&/'"8#'G*'.=F];&.&H'/$88'C$,:"#="+,'"&'/"=.1#.='<"=1*&-'$*6'/".')&#"%$[Y.,,.&'?*&/

GF$='4&/+#;.,'*&/'-,$##.'d*81*,$#*=@'/.=.&'j=+,"6.=$#"+&'>.=;"&/.=&'1$&&3'4"&'!.=8*:;'>+&

B$"8$&.&[M+1+,+F81"'.#'$,3i2R'%"#'/.%'5&$,+-'dC2JUU'7.F"=1#.'GF$='"&'E+%7"&$#"+&'%"#

C85 ' ."&. ' )&;"7"#"+& ' /.= ' )&#"%$>.=/":1*&-H ' G."-#. ' $7.= ' "& ' /.& ' $&-.F$&/#.& ' (+8.&

\XZ.=:$,:]%". '*&/ 'L.F":;#8>.=,*8#. ' $,8 ' /.*#,":;. 'e.7.&F"=1*&-.&3 ' )%'L.-.&8$#G ' /$G*

=./*G".=#.'/$8'5&$,+-'QsT[bJUi2U'8+-$='"&'."&.='d+&+#;.=$Z".'/".'!.=/":1*&-'"%'!.=-,.":;

G* ' !.;"1.,[7.;$&/.,#.& ' E+&#=+,,#".=.& ' *% ' UVxH ' F+7." ' .8 ' $*:; ' 1."&. ' \XZ.=:$,:]%".

.=G.*-#.3 '(".'N&#.=8*:;*&-'>+&'>.=8:;"./.&.&'%"#'/.= '-,$##.&'d*81*,$#*= '?$*:;'/.= '/.=

)&#"%$@'"&'!.=7"&/*&-'8#.;.&/.&'L.&.&'?F".'k=$&8-.,"&H'k=+Z+%X+8"&H'α[51#"&H'dX+:X#.&[

4&;$&:.=[O$1#+=8'JC'*&/'/.='8:;F.=.&'dX+8"&1.##.'22@'G."-#.';".='."&.'/.*#,":;.')&;"7"#"+&

/*=:; ' /".8.8 '5&$,+-H 'F$8 ' $*6 ' ."&. '\.%%*&- ' /.=.& 'j=+,"6.=$#"+& ' 8:;,".`.& ' ,]88#3 '5*:;

;".=/*=:;'F"=/'/".'!.=/":1*&-'/.=')&#"%$'*&/'/".'/$=$*8'=.8*,#".=.&/.'T*%.&>.=="&-.=*&-

*&#.=7*&/.&3'($%"#'>.=-,.":;7$='7.F"=1#.'.8'$*:;'$&'/.='-,$##.&'d*81*,$#*='/.='-./.;&#.&

Q,$8.&F$&/'"&'>"#=+'/".'\.%%*&-'>+&'(.8%"&i2I3

OP='/$8'L.&'/.8'dX+:X#.&[4&;$&:.=[O$1#+=8'JCH'/.='$*:;'"&'/.&'5+=#.&$,,+-=$6#8'>+&'QsT[

bJU'"&;"7".=# 'F"=/ '?83+3@H ' "8# '7." 'T$G$=+ '.# '$,3iJV' $*:;'/".')&#.=$1#"+&'%"# 'd"#-,"./.=&'/.=

M#.=+"/[B.G.Z#+=[E+$1#">$#+=[O$%",".'7.8:;=".7.&3'(".8.'E+$1#">$#+=.&'8"&/'&D#"-'6P='/".

M"-&$,P7.=#=$-*&- ' >+& ' C$,:"#="+, ' "& ' /.& ' E.=& ' /.= 'd*81.,G.,,.&iJ2H ' F$8 ' ."&.& 'F."#.=.&

Q$*8#."& ' "& '/.= 'M*:;.'&$:;'/.& '<"=1%.:;$&"8%.&'>+& '!(B[T"-$&/.&' "& 'd*81.,G.,,.&

/$=8#.,,#3

i2b N&Z*7,"G".=#.'($#.&'>+&'\*,,.#H'(3\3H'JVVJ'7."'Q.:1.='.#'$,3H'JVVJ
i2R B$"8$&.&[M+1+,+F81"'.#'$,3H'2IIR
i2U 5%*:;$8#.-*"'.#'$,3H'JVVh
i2I C=.8:"+,"'.#'$,3H'JVVh
iJV T$G$=+'.#'$,3H'JVVJ
iJ2 Q*"#=$-+'.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Ii

K3i3K3'($#.&'$*8'/.='k".=%./"G"&
(".'5=7."#8-=*ZZ.'*%'(.T*:$'7.6$88#.'8":;'"&'GF."'!.=8*:;.&iJJ'%"#'/.='4"&F"=1*&-'>+&

C$,:"#="+,'$*6'/".'l7.=,.7.&8G."#'>+&'0;=['*&/'\.=G#=$&8Z,$&#$#.&'7."'d]*8.&H'8+F".'%"#'/.=

w*$,"#]#'/.='=.8*,#".=.&/.&')%%*&8*ZZ=.88"+&'?83*3@3'($'8":;'MZ.&/.=['*&/'4%Z6]&-.=#".=.

7."%'d\C')'$&'GF."'M#.,,.&'*&#.=8:;"./.&H',$-'."&.'$,,+-.&.'M"#*$#"+&'>+=H ' "&'/.='+;&.

%./"1$%.&#.,,. ' )&#.=>.&#"+& ' &$:; ' JR ' k$-.& ' ."&. ' >+,,8#]&/"-. ' k=$&8Z,$&#$#$78#+`*&-

8#$##-.6*&/.&';$##.3'Q."'"8+-.&.&'E+&#=+,,#".=.&'7,".7'.=F$=#*&-8-.%]`'a./.')%%*&=.$1#"+&

$*8H'/+:;'$*:;'7."'+=$,.='L$7.'>+&'hV'&-nk$-'C$,:"#="+, '7,".7'/$8'k=$&8Z,$&#$# 'P7.='/".

T]&-.'/.='Q.+7$:;#*&-'?2VV'k$-.@'.=;$,#.&3'4"&.'!.=-,.":;8-=*ZZ.H'/".'%"#'=.,$#">'1,."&.&

(+8.& ' /.8 ' )%%*&8*ZZ=.88">*%8 ' CX:,+8Z+="& '5 ' ?C85@ ' 7.;$&/.,# ' F*=/.H ' G."-#. ' 1."&.&

&.&&.&8F.=#.&'M:;*#G'>+='578#+`*&-8=.$1#"+&.&3

<".'"& '$&/.=.&'!.=8*:;.&'/".8.='5=7."#8-=*ZZ.'"%'Q.=.":;'/.= ')%%*&%+/*,$#"+&'/*=:;

C$,:"#="+,'F*=/.'$*:;';".='$*6'-*#.'?VHURx'C$J^'"%'O*##.=@'C$,:"*%>.=8+=-*&-'-.$:;#.#3'($

$7.='1."&.'E+&#=+,,-=*ZZ.'%"#':$,:"*%$=%.='("]#'.c"8#".=#.H'1$&&'%$&'1."&.'5*88$-.'P7.=

/". ' Q./.*#*&- ' /.= ' C$,:"*%%.&-. ' 6P= ' /$8 ' !.=8*:;8.=-.7&"8 ' %$:;.&3 ' Q." ' $&/.=.&

!.=8*:;8#;.%.&' ?>-,3 'dMn454 '*&/ 'MT4@ ' 7.."&6,*88#. ' /". ' -.-.7.&. 'C$,:"*%%.&-.'/$8

4=-.7&"8 ' GF$= ' +6# '%$88">H ' ."& 'k=$&8Z,$&#$#"+&8>.=8*:; '%"# ' ."&.%'/=." '%$, 'FD:;.&#,":;

>.=$7=.":;#.&'!(B[T"-$&/.&'>+&'T.%"=.'.#'$,3iJK' G."-#.'$7.='$*:;'*&#.='C$J^[$=%.='("]#

."&.&'?F.&&'$*:;'-.="&-.=.&@'4=6+,-3 '(".8'1$&&'$,8'\"&F."8'$*6'/".'.;.='*&#.=-.+=/&.#.

Q./.*#*&-'/.='C$,:"*%>.=8+=*&-'6P='/".'!.=%"##,*&-'/.=';".='&D#"-.&'<"=1*&-.&'>+&'!(B[

T"-$&/.&'7.F.=#.#'F.=/.&3'4"&.'G*>.=,]88"-.H'>.=-,.":;.&/.'5*88$-.'"8#'$7.='8:;+&'F.-.&

/.='5&F.&/*&-'>+&'2HJh[/";X/=+cX[T2b[:;+,.:$,:"6.=+,'8#$##'C$,:"#="+,'&":;#'%D-,":;3

48 ' -"7# ' &+:; ' >".,. ' $&/.=. '!.=8*:;.H '/". '8":; '%"# ' /".8.% 'Q.=.":; ' /.= '!(B[T"-$&/.&[

$88+G"".=#.& '<"=1*&-.& '7.8:;]6#"-.&H 'F+7." '/.= 'Q.+7$:;#*&-88:;F.=Z*&1# '%."8# ' $*6 '/.=

$1*#.&'*&/'&*='8.,#.&'$*6'/.=':;=+&"8:;.&'578#+`*&-8=.$1#"+&'?83*3@',$-3'5,8'0=-$&%+/.,,.

6P= ' /". 'k=$&8Z,$&#$#"+&.& ' 6$&/.& 'E&+:;.&iJiH 'E&+:;.&%$=1iJh' \.=GiJbH '5+=#$iJR' T.7.=iJUH

j$&:=.$8"&8.,&iJIH ' e".=.iKVH ' ($=%$78:;&"##.iK2' *&/ '\$*#iKJ' !.=F.&/*&-3 'e.7.& 'C$,:"#="+,

F*=/.& ' $*:; ' /.88.& '5&$,+-$ ' >.=$7=.":;#H 'F+7." '%."8#.&8 ' /". '%$c"%$, '%D-,":;. '(+8"8

iJJ \*,,.##'.#'$,3H'2IIU_'C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'Z=+,+&-83339H'2IIU
iJK T.%"=.'.#'$,3H'2II2
iJi d.="/$'.#'$,3H'JVVJ
iJh j$11$,$'.#'$,3H'JVV2
iJb T.%"=.'.#'$,3H'9j=+,+&-$#"+&'+6'#;.'8*=>">$,3339H'2IIJ_'S+;&88+&'g'k*6>.8+&H'2IIi_'\*,,.##'.#'$,3H'2IIU
iJR B$"8$&.&[M+1+,+F81"'.#'$,3H'2IIR_'5%*:;$8#.-*"'.#'$,3H'JVVh
iJU B./$.,,"'.#'$,3H'JVV2_'Y;$&-'.#'$,3H'JVVK_'Y;$&-'.#'$,3H'JVVi
iJI C$8#..,8'.#'$,3H'9j=.>.&#"+&'+6'#XZ.')'/"$7.#.83339H'2IIU_'C$8#..,8'.#'$,3H'9j=.>.&#"+&'+6'$*#+"%%*&.'

/.8#=*:#"+&3339H'2IIU_'LX8.%$&8'.#'$,3H'JVV2_'L=.-+="'.#'$,3H'JVV2_'!$&'4##.&'.#'$,3H'JVV2'
iKV T.F"&'g'0,-$$=/H'2IIi_'E$,,"+'.#'$,3H'2IIb_'B./$.,,"'.#'$,3H'JVVJ
iK2 S+;&88+&'g'k*6>.8+&H'2IIi
iKJ !.X=+&'.#'$,3H'2IIK_'Q.=#+,"&"'.#'$,3H'2III_'L="66"&'.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Ih

$&-.F.&/.# 'F*=/.H '/". '&+:;'1."&. '\XZ.=:$,:]%".'>.=*=8$:;#3 '48 ' 8#.,,#.& ' 8":; ' "&8-.8$%#

7.$:;#,":;.'4=6+,-.'."&H '/".'];&,":;'+/.='8+-$='-=D`.='F$=.&'$,8'/".H '/".'/*=:;'+Z#"%$,.

(+8.& ' C85 ' .==.":;7$= ' F$=.&H ' F$8 ' /". ' <"=18$%1."# ' >+& ' !(B[T"-$&/.& ' "& ' /.=

k=$&8Z,$&#$#"+&8#;.=$Z". ' G."-#3 ' 4"&. ' E+%7"&$#"+& ' /.= ' !([5-+&"8#.& ' %"# ' 8*7+Z#"%$,.&

d.&-.&'1,$88"8:;.=')%%*&8*ZZ=.88">$'F".'C85'1+&&#.'"&'/.&'%."8#.&'!.=8*:;.&'/".'$1*#.

578#+`*&-'F."#.= ';"&$*8GD-.=&iKKH 'F$8'/.&'%D-,":;.&'4=6+,-'."&.='E+%7"&$#"+&8#;.=$Z".

G."-#3

)&'/.='Q.1]%Z6*&-'>+&'$1*#.&'578#+`*&-8=.$1#"+&.&'7."'/.='k=$&8Z,$&#$#"+&'>+&'$*8'B$##.&

-.F+&&.&.& ' j$&:=.$8"&8.,& ' *&#.= ' /". ' e".=.&1$Z8., ' >+& ' /"$7.#"8:;.& ' e0([d]*8.&

?c.&+-.&.'k=$&8Z,$&#$#"+&�@'7.F"=1#.'&*='."&.'E+%7"&$#"+&'>+&'CX:,+8Z+="&'*&/'/.%';".=

-.#.8#.#.&'!([5&$,+-'E\2VbV'?83'5773'h7@'."&'>D,,"-.8'5*87,."7.&'/.='6=P;.&'578#+`*&-_

F./.= 'CX:,+8Z+="& '&+:;'E\2VbV'$,,."& ';$##.&'&.&&.&8F.=#.&'4=6+,-iKi3 '5*:;'7." '."&.%

$&/.=.&'!.=8*:;'7."'e".=.&#=$&8Z,$&#$#"+&';$##.'E\2VbV'1."&.&'&.&&.&8F.=#.&'4=6+,-iKhH

+7F+;, ' .8 ' 8":; ' 7." ' \$*##=$&8Z,$&#$#.& ' 7.F];=#.iKb3 ' \".=6P= ' F*=/.& ' >.=8:;"./.&.

4=1,]=*&-8$&8]#G.'-.6*&/.&H'/".'."&.=8."#8'/".'1+%Z.#"#">.'Q.;"&/.=*&-'/.8',$&-F"=1.&/.&

5&$,+-8'/*=:;'/$8'"&'/.&'e".=.&'Z=+/*G".=#.'([\+=%+&'&.&&.&3'5*:;'F*=/.'*&#.='E\2VbV

>+&'."&.%'5&8#".-'/.='eE[Y.,,.&'"%'Q,*#1=."8,$*6'7.=":;#.#iKRH 'F$8'.7.&8+'."&'G*-=*&/.

,".-.&/.= ' d.:;$&"8%*8 ' 8."& ' 1$&&3 ' 578:;,".`.&/ ' 1D&&.& ' $*:; ' -.F.788Z.G"6"8:;.

M#+66F.:;8.,=$#.& ' /". 'E+&G.&#=$#"+& ' *&/ '/$/*=:; ' /". '<"=18$%1."# ' /.= 'd.#$7+,"#.& ' >+&

E\2VbV'7.."&6,*88.&iKU3

5,8 'd+/.,, ' 6P= ' /". ' :;=+&"8:;.& '578#+`*&-8=.$1#"+&.& ' >.=F.&/.# '%$& ' +6# ' /". ' $,,+-.&.

k=$&8Z,$&#$#"+&'>+&'5+=#$'7."'d]*8.&3'(".'"%%*&%./"".=#.'!.=/":1*&-'/.=')&#"%$'"8#'/.&

L.6]`,]8"+&.&H'/".'7."':;=+&"8:;.&'578#+`*&-8=.$1#"+&.&'7."'d.&8:;.&'$*6#=.#.&H'];&,":;H

F.&& '$*:; '&":;# ' "/.&#"8:;iKI3 'B$"8$&.&[M+1+,+F81" ' .# ' $,3iiV' 7.8:;]6#"-#.& ' 8":; ' '%"# ' /.%

466.1#'/.8'!([5&$,+-.8'dC2JUU'?83'5773'h7@'$*6':;=+&"8:;.'578#+`*&-8=.$1#"+&.&3'\".=

G."-#. ' /.= ' !(B[T"-$&/ ' /". ' O];"-1."#H ' /". ' :;=+&"8:;.& ' 4&#GP&/*&-8G.":;.& ' ?"&&.=.

\XZ.=Z,$8".'*&/'4&#GP&/*&-'"%'Q.=.":;'/.='5/>.&#"#"$'/.='$,,+-.&.&'5+=#.&#=$&8Z,$&#$#.@

G* '>.=;"&/.=&3 '4"&. '&.*.=. '5=7."# ' $*8 '/.= '5=7."#8-=*ZZ. '*%'5/+="&"ii2' G."-#. ' "& ' ."&.%

>.=-,.":;.&/.&'!.=8*:;'GF"8:;.&'C$,:"#="+,H '/.88.&'5&$,+-'QsT[bJU'*&/'(.c$%.#;$8+&

iKK 5/+="&"'.#'$,3H'JVVh
iKi LX8.%$&8'.#'$,3H'JVV2
iKh T.F"&'g'0,-$$=/H'2IIi
iKb Q.=#+,"&"'.#'$,3H'2III
iKR T"&1.=[)8=$.,"'.#'$,3H'JVV2
iKU (",F+=#;'.#'$,3H'2IIR
iKI T"77X'g'j+7.=H'JVV2
iiV B$"8$&.&[M+1+,+F81"'.#'$,3H'2IIR
ii2 5%*:;$8#.-*"'.#'$,3H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Ib

?a.F.",8'$,8'd+&+#;.=$Z".@'/".'P7.=,.-.&.'T$&-G."#F"=1*&-'>+&'!('*&/'8."&.%'5&$,+-3'(".

>+='/.='k=$&8Z,$&#$#"+&'7.-+&&.&.'k;.=$Z".'F*=/.'KV'k$-.'&$:;'/.='0Z.=$#"+&'$7-.8.#G#

*&/'/.='C$,:"*%8Z".-.,'/.='%"#'/.&'!(B[T"-$&/.&'7.;$&/.,#.&'k".=.'7.8#"%%#3'QsT[bJU

;$##. '/.&'<.=# '&":;# 'F.8.&#,":;'>.=]&/.=# '*&/'C$,:"#="+, ' ,".`' ";&'$&'/".'07.=-=.&G.'/.8

e+=%$,7.=.":;.8'8#."-.&3'<."#.='KV'k$-.'8Z]#.='F*=/.'/.='L=$/'/.='T*%.&>.=="&-.=*&-'*&/

/.= ' )&6",#=$#"+& '%"# 'T.*1+:X#.&H ' 8+F". '/.=.& '5=#H ' 7.8#"%%#3 '\".= '.=G".,#. '(.c$%.#;$8+&

8"-&"6"1$&#'7.88.=.'4=-.7&"88.'$,8'/".'!.;"1.,[7.;$&/.,#.&'E+&#=+,,#".=.H'F$='$7.='C$,:"#="+,

*&/'&+:;'/.*#,":;.='8."&.%'5&$,+-'*&#.=,.-.&H'/$8'/".')&#"%$>.=/":1*&-'"%'!.=-,.":;'G*

/.& ' E+&#=+,,#".=.& ' *% ' UVx ' >.=="&-.=#.3 ' Q." ' /.= ' "%%*&;"8#+,+-"8:;.& ' N&#.=8*:;*&-

#XZ"8".=#.'%$&'/".'."&-.F$&/.=#.&')%%*&G.,,.&'$,8'C(227^'d$:=+Z;$-.&'*&/'C(22:^'(C98_

k[Y.,,.&'F$=.&'1$*%'G*'6"&/.&'?83+3@3'5*:;';".='G."-#.'8":;'QsT[bJU'/.&'$&/.=.&'d"##.,&

P7.=,.-.&H ' F$8 ' .8 ' "&8-.8$%# ' $,8 ' k;.=$Z.*#"1*% ' :;$=$1#.="8".=#H ' /$8 ' ?+;&. ' /.&

C$,:"*%8Z".-.,'$&G*;.7.&'*&/'$*:;'$,8'd+&+#;.=$Z".@'-.-.&'/".'!.=/":1*&-'/.=')&#"%$'"%

d+/.,,'/.8'5+=#$[5,,+-=$6#8'-*#'F"=1#3'

(". ' +ZZ+=#*&"8#"8:;.& ' )&6.1#. ' 8"&/ ' ."& ' F.8.&#,":;.8 ' j=+7,.% ' 7." ' /.= ' ;.=1D%%,":;.&

"%%*&8*ZZ=.88">.&'k=$&8Z,$&#$##;.=$Z".H'/$'/".'/+=#'$&-.F.&/.#.&'d"##.,'/$8')%%*&8X8#.%

"& ' 8."&.= ' -.8$%#.&'B.$1#"+&86];"-1."# ' ;.%%#.&3 'N%'/.& '4"&6,*` '>+& 'C$,:"#="+, ' $*6 ' /".

$,,-.%."&.'B.$1#"+&86];"-1."#'/.8')%%*&8X8#.%8'7.*=#.",.&'G*'1D&&.&H'.=Z=+7#.'%$&'/".8.

"% ' E+&#$1# ' G* ' +ZZ+=#*&"8#"8:;.& ' )&6.1#"+&8.==.-.=&iiJ3 ' C$,:"#="+,/+8.&H ' F.,:;. ' /".

k=$&8Z,$&#$#$78#+`*&-'>.=;"&/.=#.&H'G."-#.&'1."&.&'&.-$#">.&'4"&6,*`'$*6'/".'57F.;='/".8.=

4==.-.=3'(".8',]`#'8."&.'<"=1*&-'$*6'/".'k=$&8Z,$&#$#=.$1#"+&'$,8'8Z.G"6"8:;'.=8:;."&.&H'F$8

%"#'/.='7.+7$:;#.#.&'M#."-.=*&-'/.='7$1#.="G"/.&'*&/'Z;$-+:X#+#"8:;.&'j+#.&G'/*=:;'!(B[

T"-$&/.&'P7.=."&8#"%%#iiK3'48'7.8#.;#'$,8+'-*#.='L=*&/'G*='5&&$;%.H'/$88'!(B[T"-$&/.&

$&/.=8 ' $,8 ' ;.=1D%%,":;. ' )%%*&8*ZZ=.88">$ ' &":;# ' /$8 ' #;.=$Z".7.-,."#.&/. ' B"8"1+ ' >+&

M.1*&/]="&6.1#.&'%"#'8":;'7="&-.&3

iiJ C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'Z=+,+-83339H'2IIU
iiK C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'Z=+,+-83339H'2IIU_'8".;.'$*:;'E$Z3'K3J3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". IR

K3i3i3'E,"&"8:;.'!.=8*:;.
);=.& ' 4"&-$&- ' "& ' /". ' 1,"&"8:;. ' 5&F.&/*&- ' 7." ' k=$&8Z,$&#$#"+&8#;.=$Z". ' 6$&/.& ' !(B[

T"-$&/.& ' ?;".= ' F*=/.& ' >3$3 ' /". ' &$#P=,":;.& ' T"-$&/.& ' 5,6$:$,:"/"+, ' ?2α?0\@J(K@ ' *&/

C$,:"#="+,'>.=F.&/.#@'$*6-=*&/'";=.='1,$88"8:;.&H'/.&'E&+:;.&$*67$*'6D=/.=&/.&'<"=1*&-3

(*=:; ' /". ' 7." ' k=$&8Z,$&#$#"+&8Z$#".&#.& ' ,$&-6="8#"-. ' *&/ ' %$88">. ' 5&F.&/*&- ' >+&

C+=#":+8#.=+"/.& ' *&/ ' CX:,+8Z+="& ' G*= ' )%%*&8*ZZ=.88"+& ' F"=/ ' /.= ' E&+:;.&[k*=&+>.=

&]%,":; '8#$=1 '-.8#."-.=# '*&/'.8 '.&#8#.;# '08#.+Z+=+8.H 'F$8 ' G* '."&.%';+;.&'O=$1#*=="8"1+

6P;=#iii3 ' (".8.= ' !+=-$&- ' ,]`# ' 8":; ' /*=:; ' /". ' +7.& ' -.&$&&#.& ' 466.1#. ' /.8 ' ([\+=%+&8

F."#.8#-.;.&/'."&8:;=]&1.&3

4=8#'&$:;'/.%'Q.1$&&#F.=/.&'";=.='"%%*&%+/*,$#+="8:;.&'O];"-1."#.&'F*=/.'&.7.&'/.%

+7.& ' Q.8:;=".7.&.& ' $*:; ' /".8.% ' 4"&6,*` ' /.= ' !(B[T"-$&/.& ' $*6 ' /$8

k=$&8Z,$&#$#"+&8-.8:;.;.&'Q.$:;#*&-'-.G+,,#3'Q="66$'.#'$,3iih' 8#.,,#.'"&'."&.='M#*/".H'F.,:;.

/".'($#.&'>+&'II'j$#".&#.&'%"#'\.=G#=$&8Z,$&#$#.&'$*8F.=#.#.H'/".'8X&.=-"8#"8:;.'<"=1*&-

>+& ' C$,:"#="+, ' *&/ ' /.& ' 1,$88"8:;.& ' )%%*&8*ZZ=.88">$ ' 6.8#3 ' 0;&. ' /". ' \]*6"-1."# ' >+&

)&6.1#"+&.&'*&/'578#+`*&-8=.$1#"+&.&'&.&&.&8F.=#'G*'7.."&6,*88.&H',".`'8":;'/".'d.&-.'/.8

>.=F.&/.#.& 'CX:,+8Z+="&8 ' "%'.=8#.& 'Q.;$&/,*&-8a$;= '*%'JIx'*&/'"%'GF."#.& '*%'JUx

=./*G".=.&3'(".'G*'>.=$7=.":;.&/.'(+8"8'/.8')%%*&8*ZZ=.88">*%8'F*=/.'/*=:;'f*$&#"#$#">.

Q.8#"%%*&-'/.='5&#"1D=Z.='"%'Q,*#'/.='j$#".&#.&'7.=.:;&.#3'4"&.'$&/.=.'N=8$:;.'$,8'/".

C$,:"#="+,-$7. ' 6P= ' /.& ' 7.+7$:;#.#.& 'CX:,+8Z+="&[8Z$=.&/.& '466.1# ' 1+&&#. ' $*-.8:;,+88.&

F.=/.&H'/$'/".8.='8":;'*&$7;]&-"-'>+&'F.:;8.,&/.&'Q.-,."#*%8#]&/.&'G."-#.3

Q." '."&"-.& 'j$#".&#.& '%"# '\.=G[ '*&/ 'T*&-.&[ '+/.= '&*= 'T*&-.&#=$&8Z,$&#$#"+& 'G."-#. '/".

5*8F.=#*&-'."&'>.=-,.":;7$=.8'd*8#.=iibH'/".8.'($#.&'8"&/'$*6-=*&/'/.='1,."&.&'5&G$;,'>+&

j.=8+&.&'$7.='&":;#'G*>.=,]88"-3

Q." ' /".8.& '!.=8*:;8=.";.& ' #=$# ' 7." ' ."&.= '!.=7"&/*&- '>+& 'C$,:"*%8*ZZ,.%.&#".=*&- '*&/

C$,:"#="+,-$7.'?VHh[2HV'µ-'Z=+'k$-@'7"8F.",.&',.":;#.'\XZ.=:$,:]%".'$*6_'/*=:;'/".'E+&#=+,,.

/.='C$,:"*%1+&G.&#=$#"+&'"%'Q,*#'1+&&#.'/".8'8:;&.,,'6.8#-.8#.,,#'*&/'7."'Q./$=6'P7.='/".

(+8"8'/.8'>.=$7=.":;#.&'C$,:"#="+,'7GF3'C$,:"*%'1+=="-".=#'F.=/.&3

<."#.=. 'M#*/".& 'F*=/.&'$& 'j$#".&#.&'%"# 'e".=.&#=$&8Z,$&#$#.& ' =.#=+8Z.1#"> '/*=:;-.6P;=#3

\".= ' G."-#. ' 8":;H ' /$88 ' /". ' :;=+&"8:;. '578#+`*&- ' ,$&-8$%.= ' *&/ ' -.="&-.= ' $*86".,H 'F.&&

G*8]#G,":; ' G*= ' M#$&/$=/#;.=$Z". 'C$,:"#="+, ' >.=$7=.":;# 'F*=/.iiR3 '5*:; ' /". '5&G$;, ' $1*#.=

578#+`*&-8Z;$8.& 'F$= '7." '+8#.+Z+=+#"8:;.& '4%Z6]&-.=& '."&.8 'e".=.&#=$&8Z,$&#$#.8 '&$:;

iii (.f*.:1.='.#'$,3H'2IIR_'M$%7=++1H'2III_'M$%7=++1'.#'$,3H'JVVV'7".#.&'."&.&'1*=G.&'l7.=7,":1'*&/'
T"#.=$#*='G*'/".8.%'k;.%$3'($'/".8.='<"=17.=.":;'/.='!(B[T"-$&/.&'$7.='&":;#'G*%'k;.%$'%."&.='5=7."#
-.;D=#H'1$&&'":;';".='$*:;'&":;#'&];.='/$=$*6'."&-.;.&3

iih Q="66$'.#'$,3H'JVVK
iib Q="66$'.#'$,3H'JVVK
iiR 09\.=="&'.#'$,3H'JVVJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". IU

4"&&$;%.'/.8'([\+=%+&.8'-.="&-.=iiU3 ' )&'."&.%'/".8.= '!.=8*:;.iiI' F*=/.&'Jb'j.=8+&.&

7.+7$:;#.#H ' /.&.& ' P7.= ' ."& ' S$;= ' &$:; ' /.= ' (*=:;6P;=*&- ' /.= ' k=$&8Z,$&#$#"+& ' $*8

>.=8:;"./.&.& 'L=P&/.& ' C$,:"#="+, ' >.=$7=.":;# 'F*=/.3 '5,8 ' O+,-.& 'F*=/.& ' >.=,$&-8$%#.=

O*&1#"+&8>.=,*8#'/.='#=$&8Z,$&#".=#.&'e".=.'*&/'"&'%$&:;.&'O],,.&'8+-$='!.=7.88.=*&-'/.=

0=-$&6*&1#"+&'7.+7$:;#.#_'e.7.&F"=1*&-.&'F*=/.&'&":;#'6.8#-.8#.,,#3

Y*8$%%.&6$88.&/ ' ,]88# ' 8":; ' 6.8#8#.,,.&H ' /$88 ' !(B[5-+&"8#.& ' ."&.=8."#8 ' G*= ' (+8"8[

B./*G".=*&- ' $&/.=.= ' )%%*&8*ZZ=.88">$H ' $&/.=.=8."#8 ' G*= ' j=]>.&#"+& ' :;=+&"8:;.=

578#+`*&-8=.$1#"+&.& ' -.."-&.# ' 8:;."&.&3 ' (".8. '<"=1*&-.& ' %P88.& ' $,,.=/"&-8 ' &+:; ' "&

Z=+8Z.1#">.&'1,"&"8:;.&'M#*/".&'7.8#]#"-#'F.=/.&3

K3i3h3'j.=8Z.1#">.&
!(B[5-+&"8#.&'1D&&#.&'/.='M#$&/$=/#;.=$Z".'G*=')%%*&8*ZZ=.88"+&'"&'/.='Q.;$&/,*&-'>+&

k=$&8Z,$&#$#"+&8Z$#".&#.&';"&G*-.6P-#'F.=/.&3'M".';$7.&'$//"#">.'+/.='8+-$='8X&.=-"8#"8:;.

466.1#.'%"#'"%%*&8*ZZ=.88">.&'d"##.,&'F".'C85H'k$:=+,"%*8'*&/'M"=+,"%*8ihVH'F$8'8":;'$*:;

7."'d+/.,,.&'/.='k=$&8Z,$&#$#$78#+`*&-'-.G."-#';$#ih23'(*=:;'/".'G*8]#G,":;.'!.=F.&/*&-

>+& '!(B[T"-$&/.& ' 1D&&#.& ' /". ' F."#.=.& ' >.=$7=.":;#.& 'd"##., ' "& ' ";=.= '(+8"8 ' =./*G".=#

F.=/.&H 'F$8 ' "&8-.8$%# '/". '!.=#=]-,":;1."# ' 8#."-.=& '*&/ '/". 'e.7.&F"=1*&-.& '>.=="&-.=&

FP=/.3 '5*:; ' ;$7.& '!(B[5-+&"8#.& ' /$8 ' j+#.&#"$,H ' ."&"-. ' /.= ' 1="#"8:;.& ' *&.=FP&8:;#.&

466.1#.'/.='Q.-,."##;.=$Z".'>+&'k=$&8Z,$&#$#$#"+&.&'$*6G*;.7.&'+/.='F.&"-8#.&8'G*'%",/.=&H

F$8 ' 8". ' G*8]#G,":; ' $,8 ' 8.;= ' -.."-&.# ' 6P= ' ."&. 'E+%7"&$#"+&8#;.=$Z". ' "& ' /".8.% 'Q.=.":;

$*8F."8#3

5,8'.=8#.8'"8#'>+='/".8.%'\"&#.=-=*&/'";=.'O];"-1."#'$*6G*6P;=.&H'Z=+#.1#">'-.-.&'/.&'!.=,*8#

>+&'E&+:;.&%$88.'G*'F"=1.&3'<".'+7.&'.=F];&#'F*=/.&'!(B[T"-$&/.&'7"8;.='-.&$*'$*8

/".8.%'L=*&/'7."'k=$&8Z,$&#$#[k;.=$Z".&'$&-.F.&/.#H'/$'!.=,*8#'>+&'E&+:;.&%$88.'*&/

O=$1#*=-.6$;='&$:;'k=$&8Z,$&#$#"+&.&'+6#'$*6#="##3'($8',".-#'&":;#'G*,.#G#'$&'/.='5&F.&/*&-

>+& ' )%%*&8*ZZ=.88">$ ' F". ' k$:=+,"%*8H ' /". ' ."&.& ' BP:1-$&- ' /.= ' E&+:;.&%$88.

>.=*=8$:;.&ihJ3 '!([5&$,+-$ '%"# ' ."&.%'-=D`.=.& ' #;.=$Z.*#"8:;.& 'Q.=.":; '1D&&#.& '/".8.8

L.8:;.;.& ' 8.;= ' -*# ' $*6;$,#.& ' *&/ ' $,,. ' M:;$/F"=1*&-.& ' /.= ' )%%*&8*ZZ=.88">$ ' $*6 ' /.&

E&+:;.& ' >+,,8#]&/"- ' &.*#=$,"8".=.&3 ' Y*8]#G,":; ' "8# ' >+& ' 0Ck ' ?JJ[+c$[2HJh?0\@J(K@ ' ."&

$&$7+,.= ' 466.1# ' 7." ' /.= ' E&+:;.&[B.1+&8#=*1#"+& ' /*=:; ' >$81*,$="8".=#. ' E&+:;.&[

iiU k$&$:"'.#'$,3H'JVVK
iiI 58:;.&7=.&&.='.#'$,3H'JVVV
ihV !$&'4##.&'.#'$,3H'JVVV
ih2 5/+="&"H'92HJh[(";X/=+cX>"#$%"&'(K'$&$,+-83339H'JVVJ
ihJ M#.%Z6,.'.#'$,3H'JVVJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". II

k=$&8Z,$&#$#. ' 7." ' B$##.& ' 7.8:;=".7.&ihKH ' F$8 ' /". ' 5&F.&/*&- ' >+& ' !(B[5-+&"8#.& ' 7."

E&+:;.&#=$&8Z,$&#$#.&'&+:;'"&#.=.88$&#.='.=8:;."&.&',]`#3

<".'8:;+&'%.;=6$:;'.=F];&#'7.-P&8#"-.&'C$,:"#="+,'*&/'8."&.'5&$,+-$'/".'4&#8#.;*&-'>+&

+ZZ+=#*&"8#"8:;.&')&6.1#"+&.&'&":;#ihiH ' 8+&/.=& '6D=/.=&'>".,%.;='/$8 'Z;$-+:X#+#"8:;.'*&/

7$1#.="G"/. ' j+#.&#"$, ' /.= ' T.*1+:X#.& ' *&/ ' 8"&/ ' /"=.1#. ' )&/*1#+=.& ' /.= ' L.&.cZ=.88"+&

$&#"%"1=+7".,,.= ' j.Z#"/.ihh3 ' ($8 ' 1D&&#. ' ."&. ' F."#.=. ' e.7.&F"=1*&- ' /.= ' 1,$88"8:;.&

)%%*&8*ZZ=.88">$'>.=%"&/.=&3

Y*/.%'7.-P&8#"-# '/".':;=+&"8:;.')%%*&8*ZZ=.88"+&H'F.,:;.'/".'O+,-.'/.= 'k;.=$Z". '>+&

k=$&8Z,$&#$#"+&8=.$1#"+&.& ' "8#H ' /". ' 4&#8#.;*&- ' >+& ' k*%+=.&ihb3 ' \".= ' >.=8Z=.:;.& ' /".

G*&.;%.&/.&'4=1.&&#&"88.'P7.='/".'Z=+Z;X,$1#"8:;.'*&/'F$:;8#*%8;.%%.&/.'<"=1*&-'>+&

!(B[5-+&"8#.&'$*6'k*%+=.ihR'/".'5&#$-+&"8".=*&-'."&.8'F."#.=.&'/.='G$;,=.":;.&'&.-$#">.&

Q.-,."#.66.1#.'/.='#=$&8Z,$&#$#"+&87.-,."#.&/.&'k;.=$Z".3

)&8-.8$%#'8:;."&.&'!(B[5-+&"8#.&'>+='/.%'\"&#.=-=*&/'/.8'7"8;.='P7.='8".'-.8$%%.,#.&

<"88.&8 ' Z=]/.8#"&".=# ' 6P= ' /". '5*6&$;%. ' "& ' /". 'E+%7"&$#"+&8#;.=$Z". ' >+& ' k=$&8Z,$&#$#[

j$#".&#.&3'k=+#G'/.='>".,>.=8Z=.:;.&/.&'5*8-$&-8,$-.'8"&/'$7.='&+:;'."&"-.'-=+`.'M#*/".&

&D#"-H ' *%' $78:;]#G.& ' G* '1D&&.&H ' +7 ' 8":; '&.-$#">. '466.1#. ' ."&8#.,,.& '*&/ ' "&F".6.=& '/".

7.-=P&/.#.&'!.=%*#*&-.&'P7.='";=.'<"=18$%1."#'$*:;'G*#=.66.&3

ihK d.="/$'.#'$,3H'JVVJ
ihi C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'Z=+,+&-83339H'2IIU
ihh <$&-'.#'$,3H'JVVi
ihb k=+6.'.#'$,3H'JVVi
ihR e$-Z$,'.#'$,3H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2VV

i3'\$*#'*&/'!"#$%"&'(

)%'B$;%.&'/.='\$*#Z;X8"+,+-".'*&/'$*:;'7."'."&"-.&'E=$&1;."#8Z=+G.88.&'"&'/.='\$*#'8Z".,#

C$,:"#="+, '."&.'7./.*#.&/.'B+,,.3 'Q." '/.&'%."8#.&'/".8.= 'E=$&1;."#87",/.= ';$7.&'"%%*&[

%./"".=#. '*&/'.&#GP&/,":;.'j=+G.88.'."&.'$*8,D8.&/.'*&/'+6# '$*:;'/.&'!.=,$*6 'Z=]-.&/.

O*&1#"+&3'($;.='"8#'/.='>+=,".-.&/.'578:;&"##'"&'.&-.='!.=7"&/*&-'%"#'/.%'E$Z"#.,'P7.='/".

<"=1*&-.& ' >+& ' !"#$%"& ' ( ' "% ' )%%*&8X8#.% ' G* ' 8.;.&3 ' M."&. ' 578Z$,#*&- ' 7.#+&# ' /".

Q./.*#*&-'/.8'k;.%$8'9\$*#9'"&'/.='$1#*.,,.&'#;.=$Z.*#"8:;.&'!.=F.&/*&-'>+&'C$,:"#="+,

*&/ ' 8."&.& ' 5&$,+-$ ' ?6P= ' j8+="$8"8 ' 8"&/ ' 7.=."#8 'd./"1$%.&#. '%"# ' C$,:"#="+,$&$,+-$ ' $,8

<"=18#+66''G*-.,$88.&@3

(".'Q=*8#/=P8.&'?-,,3'%$%%$="$.@'.&#F":1.,&'8":;'$,8'\$*#$&;$&-8-.7",/.'$*8'\$*#/=P8.&

*&/'-.;D=.&'/$;.='6*&1#"+&.,,'G*='\$*#3');=.'4&#8#.;*&-'*&/'/".'B+,,.'/.8'([\+=%+&.8'"&

";=.='4&#F":1,*&-'F"=/'$7.='"%'E$Z"#.,'/.='k*%+=#;.=$Z".'%"#'!(B[T"-$&/.&'7.;$&/.,#'?83

E$Z3'h3J3J323@3'(+=#'/".&#'/".')&6+=%$#"+&'$,8'L=*&/,$-.'/.='Q.8:;=."7*&-'/.='>+&'C$,:"#="+,

>.=*=8$:;#.&'<"=1*&-.&'$*6'Q=*8##*%+=.&'*&/'/$=$*8'6+,-.&/.&'k;.=$Z".%D-,":;1."#.&3

i323'j;X8"+,+-"8:;.'L=*&/,$-.&'

i32323'5*6-$7.&'/.='\$*#'*&/'5*67$*'/.='4Z"/.=%"8
5,8'/$8'-=D`#.'0=-$&'/.8'ED=Z.=8'*&/'8."&.'07.=6,]:;.&7.-=.&G*&-'.=6P,,#'/".'\$*#'."&.

!".,G$;,'>+&'F":;#"-.&'5*6-$7.&'?G3Q3'M:;*#G6*&1#"+&.&H'M"&&.86*&1#"+&.&H'M#+66F.:;8.,H

!.=/*&8#*&-88:;*#GH'k;.=%+=.-*,$#"+&'*&/')%%*&$7F.;=@3 '(.8F.-.&'%*`'/".'M#.*.=*&-

/.='8#]&/"-.&'j=+,"6.=$#"+&'*&/'("66.=.&G".=*&-H'/".'"&'";=.&'5&6+=/.=*&-.&'*&/'>".,G];,"-.&

)&#.=$1#"+&.&'$*6'%+,.1*,$=.='47.&.'8.;='1+%Z,.c'"8#H'.c$1#'6*&1#"+&".=.&3'5*6-=*&/'";=.=

)%Z,"1$#"+&'"&'>".,.&'E=$&1;."#.&'*&/'O*&1#"+&86=$-.&'F*=/.'8".'-=P&/,":;'*&#.=8*:;#3')%

B$;%.&'/".8.='5=7."#'8+,,'."&.'Y*8$%%.&6$88*&-'/.='57,]*6.'"&'/.='("66.=.&G".=*&-'/.=

4Z"/.=%"8 ' =.":;.&ihU' ?83 '5773 ' JV@3 '5*6 ' /". ' #".6.= ' ,".-.&/.& 'M:;":;#.& ' >+& 'E+="*%'*&/

M*7:*#"8H'8+F".'\$*#/=P8.&'F"=/'$*8'j,$#G-=P&/.&'&":;#'&];.='."&-.-$&-.&H'+7F+;,'$*:;'"&

/".8.&'Q.=.":;.&'/.='\$*#'?G3Q3'"&'/.&'M.7+:X#.&'/.='k$,-/=P8.&ihI@'."&'<"=18X8#.%'>+&

C$,:"#="+,'>+=,".-#H'/$8'G*'#;.=$Z.*#"8:;.&'YF.:1.&'-.&*#G#'F.=/.&'1D&&#.3

ihU L*#.'Y*8$%%.&6$88*&-.&'/.='!+=-]&-.'/.='4Z"/.=%"8/"66.=.&G".=*&-'8"&/'7."'p*8Z$'.#'$,3H'2IIV_
Q"1,.'g'j",,$"H'2IIK'G*'6"&/.&3

ihI M:;*,.='.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2V2

()),-.+#/09J
d+/.,,'/.8'M:;":;#$*67$*8'/.='4Z"/.=%"83'(".'a.F.","-.&'M:;":;#.&';$7.&'"&/">"/*.,,.'d.=1%$,.'*&/'.8',$*6.&'/+=#
>.=8:;"./.&.'("66.=.&G".=*&-8>+=-]&-.'$7H'$&'/.&.&'8Z.G"6"8:;.'d$=1.=8#+66.'7.#.","-#'8"&/3'5,,'/".8'"8#'$%'=.:;#.&
B$&/'G*8$%%.&-.6$88#3
(".'$&-./.*#.#.&'<"=1*&-.&'>+&'C$,:"#="+,'F.=/.&'*&#.&'*&/'"&'$&/.=.&'($=8#.,,*&-.&'-.&$*.='-.G."-#3

()2345+#/&#8
jT( ' r ' j;+8Z;+,"Z$8. ' (_ ' (5L ' r ' ("$:X,-,X:.=+,_ ' jEC ' r ' j=+#."&1"&$8. ' C_ ' jT ' r ' j;+8Z;+,"Z"/_ ' j5 ' r
j;+8Z;$#"/8]*=._'j5j'r'j;+8Z;$#"/8]*=.[j;+8Z;$#$8._'kLO'r'#=$&86+=%"&-'-=+F#;'6$:#+=

6*7%W'Q+,,"&-.='Q+,,$-'g'Q+,,$-H'JVV23

5,,-.%."& ' "8# ' /". ' ]*`.=. ' \$*# ' ."& ' ;.#.=+-.&.8H ' $*8 ' >.=8:;"./.&.& ' M#=*1#*=Z=+#."&.&

7.8#.;.&/.8 'L.F.7.H ' /$8 ' "% '!.=-,.":; ' G* ' /.& '%."8#.& ' $&/.=.& 'L.F.7.$=#.& ' ."&. ' >".,

-.="&-.=. ' 4&GX%$1#">"#]# ' $*6F."8#ibV3 ' )% ' 5*67$* ' /.= ' 4Z"/.=%"8 ' "8# ' /". ' *&#.=8#.H ' /.=

Q$8$,%.%7=$& ' /"=.1# ' $*6,".-.&/. ' Y.,,8:;":;# ' /$8 ' M#=$#*% ' 7$8$,.3 ' (". ' ;".= ' ,".-.&/.&

E.=$#"&+GX#.&'8"&/'&+:;'*&/"66.=.&G".=#'*&/'#.",.&'8":;';]*6"-H'F+7."'E'h'*&/'E2iib2'$,8'/".

/.= 'j=+,"6.=$#"+&'$88+G"".=#.& '*&/';".= '.cZ="%".=#.& 'd$=1.=[E.=$#"&.' "/.&#"6"G".=# 'F*=/.&3

(*=:;'/".'8#]&/"-.'k.",*&-'/.='Q$8$,G.,,.&'F.=/.&'/".'Y.,,.&'B":;#*&-'\$*#+7.=6,]:;.H'"&

/$8'6+,-.&/.'M#=$#*%'8Z"&+8*%'-.8:;+7.&3'\".='7.-"&&#'/".'("66.=.&G".=*&-H'F$8'%"#'\",6.

/.= '4cZ=.88"+&'/.= '/"66.=.&G".=*&-88Z.G"6"8:;.&'E.=$#"&.'E'2'*&/'E'2V'.=6+,-# '*&/'G*%

4&/.'/.='Y.,,#.",*&-.&'6P;=#3ibJ' ')%'&*&'$Z":$,'6+,-.&/.&'M#=$#*%':+=&.*%'.=6+,-#'/".'8Z]#.

("66.=.&G".=*&-H ' /". ' 8":; '/*=:; '/". 'Q",/*&- '>+& 'E.=$#+;X$,"&-=$&*,$H 'j=+6",$--="& ' ?/.%

!+=,]*6.= '>+&'O,$--="&H '/$8'%"# '/.&')&#.=%./"]=6",$%.&#.& '$88+G"".=# ' "8#@H ' )&>+,*:="& '*&/

ibV 5;%$/'g'd*1#$=H'JVVi
ib2 Q"1,.'.#'$,3'?C$,:"*%'$&/'2HJh?0\@J(@H'JVVi_'Q+,,"&-.='Q+,,$-'g'Q+,,$-H'JVV2'
ibJ Q"1,.'g'j",,$"H'2IIK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2VJ

T+=":="& ' ?j=.:+=8+=Z=+#."&. ' /.= ' \+=&;P,,.&H ' /". ' $&#.","- ' /". ' \+=&8:;":;# ' 7",/.&@ ' *&/

k=$&8-,*#$%"&$8.'?kL'+/.='kL$8.H'."&'%.%7=$&-.7*&/.&.8'4&GX%H'/$8'7."%'5*67$*'/.=

\+=&8:;":;# ' $*8 ' ";=.& '!+=,]*6.=& '/*=:; '/.=.& 'w*.=>.=&.#G*&- ';",6#@ ' $*8G.":;&.#ibK3 '5*8

/".8.&'("66.=.&G".=*&-8>+=-]&-.&'.&#8#.;#'/".'\+=&8:;":;#H'/".'."&.&'F.8.&#,":;.&'Q."#=$-

G*='Q$==".=.6*&1#"+&'/.='\$*#',."8#.#3'5*6'/.%'F."#.=.&'<.-'&$:;'$Z":$,'8#.=7.&'/".'Y.,,.&H

/.= ' Y.,,1.=& ' >.=/]%%.=# ' *&/ ' /". ' "% ' M#=$#*% ' 8Z"&+8*% ' *&/ ' -=$&*,+8*% ' 8#$=1.&

(.8%+8+%.&'?Y.,,[G*[Y.,,'E+&#$1#.@',D8.&'8":;H'F+/*=:;'/".'."&G.,&.&'\+=&G.,,.&'$&'/.=

07.=6,]:;.'/.8'M#=$#*%'8*Z.=6"G"$,.'"&'L=*ZZ.&'+/.='."&G.,&'$78:;",6.=&'1D&&.&3

i323J3'57,$*6'/.='("66.=.&G".=*&-'"&'/.='4Z"/.=%"8
5,8 'k=".76./.= '/.= ' ' "%' "&#=$G.,,*,]=.& 'Q.=.":; '6P= '/".8.&'("66.=.&G".=*&-8$7,$*6 '&D#"-.&

)&6+=%$#"+&81.##.&'-$,# '>+=F".-.&/'/.=' "&'/.= '\$*# '/.*#,":;'>+=;$&/.&. 'L=$/".&# ' "& '/.=

E+&G.&#=$#"+&'/.8'.c#=$G.,,*,]=.&'C$,:"*%'?C$+@H'F+7."'7$8$,'/".'&"./="-8#.'*&/'8*Z.=6"G".,,

/". ' ;D:;8#. 'C$,G"*%1+&G.&#=$#"+& '>+=,".-#ibi3 '\".=P7.= ' ,".6.& ' "& '/.= '!.=-$&-.&;."# ' >".,.

N&#.=8*:;*&-.&ibh' *&/'."&"-.8'(.#$",F"88.&'.=,$&-#3 '(".'E.=$#"&+GX#.&'=.$-".=.&'$*6'/.&

5&8#".-'/.8'C$+'>+&'tV3VR'%d'$*6'P7.='V32'%d'?/.& ':$,:"*%[8F"#:;@' "%'!.=8*:;'/*=:;

Q..&/"-*&-'/.= 'Y.,,#.",*&-.&' "%' ,+:1.=.&'Y.,,>.=7$&/'*&/'7.-"&&.&'8#$##/.88.&'%"# '/.=

!.=8#]=1*&- ' /.= ' )&#.=G.,,*,]=1+&#$1#.ibb' *&/ ' Q",/*&- ' /.= ' +3-3 ' d$=1.=Z=+#."&. ' /.=

("66.=.&G".=*&-'"%'M#$#*%':+=&.*%ibR3

(". ' M"-&$,P7.=#=$-*&- ' *&/ ' 51#">".=*&- ' /.= ' k=$&81="Z#"+& ' .=6+,-# ' ."&.=8."#8 ' P7.=

C$,:"*%1$&],.ibUH'/".'"&'";=.='51#">".=*&-'P7.='M.:+&/'%.88.&-.=8':$,:"*%$7;]&-"-'8"&/3

M".',$88.&'/".' '"&#=$G.,,*,]=.'C$,:"*%1+&G.&#=$#"+&'?C$"@'$&8#."-.&'*&/'$1#">".=.&'/$/*=:;

F."#.=. ' M.:+&/ '%.88.&-.=83 ' 5&/.=.=8."#8 ' F.=/.& ' M"-&$,. ' $*:; ' P7.= ' kXZ ' ))) ' C$,:"*%[

=.G.Z#+=.&ibIH'/".'$&'."&'L[j=+#."&'-.1+ZZ.,#'8"&/'*&/'8+'$*:;'4"&6,*88'$*6'/".'Q",/*&-'>+&

M.:+&/'%.88.&-.=8'&.;%.&H'>.=%"##.,#3 ')&'/.%'F."#>.=GF."-#.&'*&/'1+%Z,.c.&'e.#G'/.=

M.:+&/ ' %.88.&-.= ' 8$%%.,& ' 8":; ' /". ' M"-&$,. ' G*&]:;8# ' F"./.= ' 7." ' /.& ' 8.1*&/]=.&

466.1#+=.&GX%.& ' ?/.=.& ' \$*Z#>.=#=.#.= ' /". ' j;+8Z;+,"Z$8.& ' 5H ' C ' *&/ ' ( ' *&/ ' /.=.&

N&#.=-=*ZZ.&'8"&/@H'/".'6$8#'$,,.'E"&$8.$1#">"#]#'7.8"#G.&3'M".'8#.*.=&'F."#.=.'Y.,,Z=+#."&.H

/".'8.1*&/]=.&'B.-*,$#+=.&H'/*=:;'j;+8Z;+=X,".=*&-'*&/',D8.&'/$/*=:;'/".'$78:;,".`.&/.

ibK Q"1,.'.#'$,3'?Jh0\('2α[;X/=+cX,$8.@H'JVVi
ibi d.&+&'.#'$,3H'2IUh
ibh j",,$"'.#'$,3H'2IIV_'p*8Z$'.#'$,H'2IUI
ibb \.&&"&-8'.#'$,3H'2IUV_'Q=$-$'.#'$,3H'2IIh
ibR B":.'g'L=..&H'2IRI_'\+;,'.#'$,3H'2II2_'k;$:;.='g'B":.H'2IUh_'\.&&"&-8'.#'$,3H'2IU2
ibU E*=G.'Y*8$%%.&6$88*&-'7."'Q"1,.'.#'$,3H'9C$,:"*%'$&/'2HJh?0\@J(3339H'JVVi3
ibI Q"1,.'.#'$,3H'2IIb_'0/$'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2VK

Y.,,=.$1#"+& ' $*83 ' 4"&. ' /"=.1#. ' M#."-.=*&- ' /.= ' k=$&81="Z#"+&86=.f*.&G ' P7.= ' C$,:"*%[

E.=&=.G.Z#+=.&'?C$B4@'"8#'&":;#'7.1$&&#3

i3J3'(".'B+,,.'>+&'!"#$%"&'('"&'/.='\$*#

i3J323'!"#$%"&'('d.#$7+,"8%*8
M."#',$&-.%'"8#'.8'Q$8"8F"88.&H'/$88'/".'\$*#'/*=:;'/".'N![$7;]&-"-.'N%F$&/,*&-'>+&'R[

(.;X/=+:;+,.8#.=+, ' "& 'C;+,.:$,:"6.=+, '."&.&'F.8.&#,":;.&'Q."#=$-'G*='.&/+-.&.&'Q",/*&-

>+&'!(' ,."8#.#3 '!"., '&.*.= '$7.= ' "8# '/". '4=1.&&#&"8H ' /$88 '/". 'E.=$#"&+GX#.& '/". '."&G"-.&

7.1$&&#.&'Y.,,.&'/.8'ED=Z.=8'8"&/H'/".'.&GX%$#"8:;'/".'-.8$%#.'N%F$&/,*&-'>+&'R[(\C

G*'C$,:"#="+,',."8#.&'1D&&.&iRV'?83'5773'J2@3'($7."'"8#'$*88:;,".`,":;'/".'>+,,8#]&/"-.H'7."'R[

(\C ' 7.-"&&.&/. ' d.#$7+,"8".=*&- ' %.&-.&%]`"- ' .&#8:;."/.&/_ ' /". ' 5*6&$;%. ' >+&

G"=1*,".=.&/.%'Jh'0\(K'*&/'F."#.=.'N%F$&/,*&-'6"&/.#'1$*%'8#$##H'/$'.8'"%'e+=%$,6$,,'$&

."& 'k=$&8Z+=#Z=+#."& ' -.7*&/.& ' "8# ' *&/ ' /.8;$,7 ' G* 'F.&"- ' *&-.7*&/.&.8 ' M*78#=$# ' "& ' /".

\$*#G.,,.&'-.,$&-#iR23'5,,.=/"&-8',".-#'$*:;'"&'/.&'O"7=+7,$8#.&'/.='C*#"8H'/".'/.&'E.=$#"&+[

:X#.&'7.&$:;7$=#'8"&/H'/$8'4&GX%'Jh[0\$8.'>+='?/".'2α'0\[$8.'6.;,#'$7.=@H'F+/*=:;'/".

O"7=+7,$8#.& ' G* ' Y*,".6.=.=& ' >+& ' Jh[\X/=+cX:;+,.:$:"6.=+, ' 6P= ' /". ' e".=.& ' *&/ ' /".

E.=$#"&+:X#.&'F.=/.&iRJ3

E.=$#"&+:X#.&'.cZ="%".=.&'!(BiRKH'+7F+;,'/.='8X8#.%"8:;.'C$,:"#="+,8Z".-.,'&":;#'$*8=.":;#H

*%'"&'/.='\$*#'!(B'>.=%"##.,#.H';+=%+&.,,.'466.1#.'$*8G*,D8.&iRi3'(".8'7.F."8#H'/$88'/.=

/+=#'$7,$*6.&/.H'$*#+&+%.'*&/'%.&-.&%]`"-'7.$:;#,":;.'!('M#+66F.:;8.,'.&#8:;."/.&/.

"&#=$:="&. ' *&/ ' $*#+:="&. ' 466.1#. ' $*6 ' /". ' E.=$#"&+:X#.& ' *&/ ' Z$=$:="&. ' 466.1#. ' $*6

e$:;7$=G.,,.&'$*8P7#iRh3 '(.&&+:;'"8# '/".'8X&#;.#"8".=#. 'd.&-.'&":;#'$*8=.":;.&/H '*%'/.&

8X8#.%"8:;.&'C$,:"#="+,8Z".-.,'G*'7.."&6,*88.&iRb3')&#.=.88$&#'"8#'"%'Y*8$%%.&;$&-'%"#'/.%

$*#+&+%.&'!('M#+66F.:;8.,'/.='\$*#'$*:;'/".'k$#8$:;.H'/$88'/".'d.&-.'/.='8X&#;.#"8".=#.&

!(B'*&/'/.8'-.7",/.#.&'C$,:"#="+,'8":;'"%'T$*6'/.='("66.=.&G".=*&-'"&'."&.='$*6'O../7$:1[

B.-*,$#"+& ' ;"&F."8.&/.& ' 5=# ' ]&/.=#iRRW ' 7."/. ' 8"&/ ' "& ' 8Z]#.=.& ' ("66.=.&G".=*&-88#$/".&

=./*G".=#3

iRV T.;%$&&'.#'$,3H'2III_'Q"1,.'.#'$,3'2IUb'
iR2 j=X8#+F81X'.#'$,3H'2IIb
iRJ''''''''''''''Q"1,.'.#'$,3H'9Jh0\('2α[;X/=+cX,$8.3339H'JVVi
iRK M#*%Z6'.#'$,3H'2IRI_'\+8+%"'.#'$,3H'2IUK_'j",,$"'.#'$,3H'2IUU
iRi d$#8*%+#+'.#'$,3H'2II2_'j=X8#+F81X'.#'$,3H'2IIb
iRh T.;%$&&&'.#'$,3H'JVVi
iRb Q"1,.'.#'$,3H'2IUb
iRR j",,$"'.#'$,3H'2IUU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Vi

()),-.+#/091
O*&1#"+&.,,.='M#+66F.:;8.,'>+&'!"#$%"&
(K' "& ' E.=$#"&+:X#.& ' *&/ ' 1*=G.
Q.&.&&*&- ' /.= ' 6+,-.&/.& ' <"=1*&-.&
>+&'C$,:"#="+,3

()2345+#/&#W
R[(\Cr'R[(.;X/=+:;+,.8#.=+,_
j=][(K'r'j=]>"#$%"&'(K_
(Qj'r'!"#$%"&'('Q"&/*&-8Z=+#."&_
Cpj'JR'r'?JR@Jh[\X/=+cX,$8._
Cpj'2α'r'2α[\X/=+cX,$8._
Cpj'Ji'r'Ji[\X/=+cX,$8._
Jh0\(K'r'Jh[\X/=+cX>"#$%"&'(K_
!(B'r'!"#$%"&'('B.G.Z#+=_
%!(B'r'%.%7=$&-.7*&/.&.='!"#$%"&
('B.G.Z#+=_
C'r'C$,:"#="+,_
BsB'r'B.#"&+"/[s[B.G.Z#+=_
!(B4'r'!"#$%"&'('B.8Z+&8.'4,.%.&#3

6*7%W'T.;%$&&'.#'$,3H'JVVi3

()),-.+#/099
d+/*,$#+="8:;.'B+,,. '>+&'C$,:"#="+, ' "&
/.='M"-&$,P7.=#=$-*&-'>+&'C$,:"*%3

()2345+#/&#8
C$B4'r'C$,:"*%=.G.Z#+=_
5j'r'51#">$#+=Z=+#."&_
jTC'r'j;+8Z;+,"Z$8.'C_
C4 ' r '\+=&;P,,. ' ?:+=&"6"./ ' .&>.,+Z.@_
kL'r'k=$&8-,*#$%"&$8._
L'r'L*$&X,$#:X:,$8._
Lkj'r'L*$&+8"&#="Z;+8Z;$#_
L(j'r'L*$&+8"&7"Z;+8Z;$#_
jEC'r'j=+#."&1"&$8.'C_
4B'r'4&/+Z,$8%$#"8:;.8'B.#":*,*%_
(L'r'("$:X,-,X:.=+,_
)jK'r')&+8"#+,#="Z;+8Z;$#_
)jKB'r'')&+8"#+,#="Z;+8Z;$#'B.G.Z#+=_
C$"'J^r'"&#=$:.,,*,]=.8'C$,:"*%_
j)jJr'j;+8Z;$#"/X,"&+8"#+,7"Z;+8Z;$#_

6*7%W 'Q"1,. ' .# '$,3H ' 9C$,:"*%'$&/ '2HJh
?0\@J(W'"&#.=$:#"&-'/=">.=83339H'JVVi3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Vh

i3J3J3'B.$1#"+&.&'/.='E.=$#"&+:X#.&'$*6'C$,:"#="+,

("66.=.&G".=*&-'*&/'j=+,"6.=$#"+&'' iRU''
)&'!.=8*:;.&'F*=/.'6.8#-.8#.,,#H '/$88'C$,:"#="+,' "&'/.='\$*#'/*=:;'>".,.')&#.=$1#"+&.&'/".

<"=1*&-.& ' >+& ' C$J^' %+/*,".=#iRI' ?83 ' 5773 ' JJ@_ ' .8 ' 6D=/.=# ' /". ' ("66.=.&G".=*&- ' /.=

E.=$#"&+:X#.&'*&/';.%%#'";=.'j=+,"6.=$#"+&iUV' ['4"-.&8:;$6#.&'>+&'!(H'/".'8":;'$&'>".,.&

Y.,,$=#.&iU2'G."-.&',$88.&3')&'/.='\$*#'$7.='"8#'/".'<"=1*&-'/.8'C$,:"#="+,'>+&'8."&.='E+&G.&[

#=$#"+&'$7;]&-"-W'-.="&-.'E+&G.&#=$#"+&'6D=/.=#'/".'j=+,"6.=$#"+&H'&*=';+;.';.%%#'8".iUJ3

(*=:;'N&#.=8*:;*&-.&'$&'%"##.,8'E=.*G*&-8G*:;#'.=G.*-#.&'2α'0\$8.'[n['d]*8.&H'F*=/.&

"& '/.= 'E.=$#"&+:X#.&/"66.=.&G".=*&- ' *&/ ' "% '\$*#$*67$* ' /.*#,":;. 'N&#.=8:;"./. ' G* '<k[

d]*8.&'.&#/.:1#3'(".'2α'0\$8.'[n['d]*8.'8"&/'/*=:;'/.&'L.&/.6.1#'&":;#'G*='.&/+-.&.&

Q",/*&-'/.8'$1#">.&'!('d.#$7+,"#.&'C$,:"#="+,'7.6];"-#3'($8'-.8$%#.'4=8:;."&*&-87",/'/.=

k".=.'8:;".&'P7.='/".'.=8#.&'T.7.&8F+:;.&'F./.='"%'\$$=1,."/'?1."&.'5,+Z.G".@'&+:;'"&'/.=

L.8$%#.&#F":1,*&-'?L.F":;#8G*&$;%.&@'%.=1,":;'>.=]&/.=#3'Q."'!.=$7=.":;*&-'."&.='C$J^[

$&-.=.":;.=#.& ' B.8:*.[("]# ' ?C$,:"*%-.;$,# ' Jx@ ' 6"., ' /". ' 1D=Z.=,":;. ' 4&#F":1,*&- ' $*:;

F."#.=;"&'&":;#'>+&'/.='/.='<k[d]*8.'$73'5,,.=/"&-8'G."-#.'8":;'*&#.='/.%'4,.1#=+&.&['*&/

T":;#%"1=+81+Z'*&/'%"#'8Z.G".,,.&'($=8#.,,*&-8#.:;&"1.&iUKH'/$88'/.='C$,:"*%-=$/".&#'"&'/.=

\$*#'7."'$,,-.%."&'-.="&-.='C$,:"*%1+&G.&#=$#"+&'1$*%'$*8-.7",/.#'F$=3

(". 'd$=1.= '/.= 'E.=$#"&+GX#.&/"66.=.&G".=*&- ' ?O",$--="&H 'T+=":="& '*&/' )&>+,*:="& 'F*=/.&

/*=:;')%%*&GX#+:;.%".'/$=-.8#.,,#@',$-.&'"&'-.="&-.=.='d.&-.'>+=H'*&/'$*:;'/".'L=$&*,$'"&

/.& ' +7.=.& '4Z"/.=%"88:;":;#.& 'F$=.& ' /.*#,":; ' =./*G".=#3 '(". 'l7.=Z=P6*&- ' /.= '<"./.=[

;.=8#.,,*&-'/.='?"%'B*;.G*8#$&/'7."'2'α'0\[$8.'[n['d]*8.&'*&$*66],,"-.&@'Q$==".=.6*&1#"+&

/.= '\$*# ' /*=:; 'k$Z.[8#="ZZ"&- ' G."-#. ' ."&.& '>.=GD-.=#.& 'BP:1-$&- '/.8 ' #=$&8.Z"/.=%$,.&

<$88.=>.=,*8#.8'*&/'."&.&',$&-8$%.=.&'<"./.=$*67$*'/.8'?+;&.;"&'=./*G".=#'>+=;$&/.&.&@

C$,:"*%-=$/".&#.&'"&'/.='4Z"/.=%"8'&$:;'M#D=*&-'/.='Q$==".=.6*&1#"+&3'5*:;'T$%%.,,$=[

1D=Z.="&;$,#H'/.='P7,":;.=F."8.'&$:;'Y.=8#D=*&-'/.='\$*#7$==".=.'"&'/".'Y.,,GF"8:;.&=]*%.

$*8-.8:;P##.#'F"=/H'*%'/".'Q$==".=.6*&1#"+&'F"./.=;.=G*8#.,,.&H'F$='"%'!.=-,.":;'G*'<k[

d]*8.&'"%'4c#=$G.,,*,]==$*%'&*='-.="&--=$/"-'&$:;F."87$=3'

5*:;'/.='"&'/.='4Z"/.=%"8'1$*%'>+=;$&/.&.'C$,:"*%-=$/".&#'1D&&#.'/".'-.="&-.=.'d.&-.

$&'("66.=.&G".=*&-8%$=1.=&'.=1,]=.&H'/$'C$,:"*%'/".'("66.=.&G".=*&-'6D=/.=#'?83+3@'*&/'"&

/.&'E.=$#"&+GX#.&'d.:;$&"8%.&'>+=;$&/.&'8."&'%P88.&H'/".'/.&'5*86$,,'>+&'C$,:"#="+,'$,8

iRU Q"1,.'.#'$,3H'JVVb'6$88#'/.&'E.&&#&"88#$&/'G*8$%%.&3
iRI Q"1,.'.#'$,3H'9C$,:"*%'$&/'2HJh?0\@J(3339H'JVVi
iUV L&"$/.:1"H'2IIb_'Q"1,.H'2IIR_'Q"1,.'.#'$,3H'9Jh0\('2α[;X/=+cX,$8.3339H'JVVi_'T.;%$&&'.#'$,3H'JVVi
iU2 e$-Z$,'.#'$,3H'JVVh'7".#.#'."&.&'l7.=7,":13
iUJ L&"$/.:1"H'2IIb
iUK Q"1,.'.#'$,3H'9Jh0\('2α[;X/=+cX,$8.3339H'JVVi'7.8:;=."7#'/".'!.=8*:;8#.:;&"1.&'*&/'[.=-.7&"88.'-.&$*3'



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Vb

5-.&8H ' /$8 '/". 'Y.,,/"66.=.&G".=*&- 'F."#.= ' 6D=/.=#H 'F."#-.;.&/ '1+%Z.&8".=.&iUi3 '(.&&+:;

7,."7.&'$,,.'7.+7$:;#.#.&'N&#.=8:;"./.'G*'<k[d]*8.&'$*:;'*&#.='!.=6P##.=*&-'/.='B.8:*.[

("]#'.=;$,#.&3'(".8'G."-#H'/$`'C$,:"#="+,'#$#8]:;,":;'$*:;'/"=.1#.H'8":;'%"#'/.&.&'>+&'C$,:"*%

>.=G$;&.&/.'<"=1*&-.&'$*6'/.&'("66.=.&G".=*&-8>+=-$&-iUh'"&'/.='4Z"/.=%"8';$#'*&/'$&'/.=

B.-*,$#"+&'/.='k=$&81="Z#"+&'>".,.='L.&.'"&'E.=$#"&+:X#.&'7.#.","-#'"8#'?83'k$73'R@3

)&'F."#.=.&'N&#.=8*:;*&-.&'F*=/.'6.8#-.8#.,,#H'/$88'$,,.'d"#-,"./.='/.='jTC[O$%",".'&.7.&

C$,:"*%iUb' $*:; ' >+& ' C$,:"#="+,iUR' /"=.1# ' ?*&/ ' "% ' O$,, ' >+& ' jTC[γ' 2 ' P7.= ' ."& ' 7.=."#8

"/.&#"6"G".=#.8'!(B4'"&'/.='j=+%+#+==.-"+&@'"&/*G".=#'F.=/.&'1D&&.&'*&/'8+'"&/"=.1#'$*6'/".

4cZ=.88"+&'/.='/"66.=.&G".=*&-88Z.G"6"8:;.&'j=+#."&.'6D=/.=&/'."&F"=1.&3'!+&'/.='jT('"8#

-,.":;6$,,8'."&.'N&#.=$=#'.=6+=8:;#'?jT([2@H'/.=.&'4cZ=.88"+&'*&/'51#">"#]#'>+&'C$,:"#="+,

"&/*G".=#'F"=/H'*&/'/".'"&/"=.1#'/".'jEC'$1#">".=#H'F.,:;.'F"./.=*%'7."'Y.,,$1#">".=*&-.&

/".'G.&#=$,.'B+,,.'8Z".,#iUU3 'O.=&.= '%$-'$*:;'/".'4cZ=.88"+&'>+&'51#">$#+=Z=+#."&'?5j@[2

/*=:; ' /". ' )&/*1#"+& ' /.= ' jTC[γ1' *&/ ' /.= ' Q",/*&- ' >+& ' :[O+8H ' ."&.% ' /.= ' j=+,"6.=$#"+&

$88+G"".=#.&'L.&Z=+/*1#H'$&-.=.-#'F.=/.&iUI3

(".'Q",/*&-'>+&')&>+,*:="&'*&/'k=$&8-,*#$%"&$8.'8#."-.=#'C$,:"#="+,'.7.&8+'/"=.1#iIVH'F+7."

.8 ' $*:; ' ;".= '%"# 'C$,:"*% ' "&#.=$-".=#iI2H ' F$8 ' G*%"&/.8# ' "% 'O$,, ' >+& ' )&>+,*:="& ' $& ' /.=

=]*%,":;.&'e];.'/.8'!(B4'*&/'/.8'C$B4'"& '/.= 'j=+%+#+==.-"+&' ,".-.&'1$&&iIJ3 '4"&.&

F."#.=.&'!.=7"&/*&-8Z*&1#'/.='51#">"#]#'>+&'C$,:"*%'*&/'C$,:"#="+,'8#.,,#'/.='e$:;F."8'/$=H

/$88 ' ,.#G#.=.8 ' /". ' 4cZ=.88"+& ' /.8 ' C$,:"*%=.G.Z#+=8 ' 8#."-.=#iIK' *&/ ' 8+ ' /". ' Y.,,. ' 6P= ' /".

<"=1*&-.&'>+&'C$,:"*%'.%Z6]&-,":;.='%$:;#3'

(".'<"=1*&-'>+&'C$,:"#="+, ' "&'/.&'E.=$#"&+:X#.&'"8# '>+&'/.= 'B.1=*#".=*&-'>.=8:;"./.&.=

!(B[E+$1#">$#+=.& '$7;]&-"-W 'F];=.&/ '7$8$, '(B)j[E+$1#">$#+=.& ';"&G*-.G+-.&'F.=/.&H

.=6+,-#'"&'/.&'$Z"1$,.=',".-.&/.&H'/"66.=.&G".=#.=.&'E.=$#"&+:X#.&'>.=%.;=#'."&.'Q"&/*&-'$&

MBC[j=+#."&.3'\".=/*=:;'F.=/.&'>.=8:;"./.&.'L.&.'$&-.8Z=+:;.&H'F$8'G*'."&.='>.=%.;=#.&

Q",/*&-'>+&'/"66.=.&G".=*&-86D=/.=&/.&'j=+#."&.&'F".'O",$--="&'*&/'T+=":="&'*&/'8+%"#'G*

."&.= ' F."#.=.& ' !.=8#]=1*&- ' /.= ' ("66.=.&G".=*&- ' *&/ '\.%%*&- ' /.= ' j=+,"6.=$#"+& ' 6P;=#3

M+F+;, '(B)j ' $,8 ' $*:; 'MBC ' 8"&/ ' 6P= ' /.& '("66.=.&G".=*&-8$7,$*6 ' "& ' /.& 'E.=$#"&+:X#.&

.=6+=/.=,":;H'/+:;'F];=.&/'.=8#.=.8'"%'6=P;.&'M#$/"*%'."&.'F":;#"-.'B+,,.'8Z".,#H'"8#'MBC'6P=

iUi Q"1,.'.#'$,3H'9C$,:"*%'$&/'2HJh?0\@J(3339H'JVVi
iUh T.;%$&&'.#'$,3H'JVVi
iUb s".'g'Q"1,.H'2III
iUR j",,$"'.#'$,3H2IIh
iUU Q+,,"&-.='Q+,,$-'g'Q+,,$-H'JVV2_'L="&.='.#'$,3H'2III
iUI Q"1,.'.#'$,3H'JVVK_'*&>.=D66.&#,":;.'($#.&'>+&'T*H'S3'*&/'e$-Z$,H'M3'"&'e$-Z$,'.#'$,3H'JVVh
iIV L"78+&'.#'$,3H'2IIb_'M*'.#'$,3H'2IIi
iI2 M*'.#'$,3H'2IIi
iIJ e-'.#'$,3H'JVVV_'Q"1,.'.#'$,3H'JVVJ
iIK B$#&$%'.#'$,3H'2III



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2VR

/.&'6+=#-.8:;="##.&.&'57,$*6'/.8'("66.=.&G".=*&-8-.8:;.;.&8'>+&'Q./.*#*&-iIi3

D*)&--&0Y
l7.=8":;#'P7.='/".'L.&.'/.='E.=$#"&+:X#.&H'/".'"&'";=.='k=$&81="Z#"+&'*&#.='C$,:"#="+,[4"&6,*`'8#.;.&3

\&# >?6( U4<$&,# ]H?G \&# >?6( U4<$&,# ]H?G

U4<-,F&4*$,<#
:[%X: '''''~ :[6+8 '''''} '''''^

CX:,"&'(2 '''''~ kLO[β2nJ '''''} '''''} '''''^'?βJ@
:/1i '''''~ ZJ2<5O2nC)j2 '''''} '''''} '''''^
ZJRE)j2 '''''} jk\=j '''''} '''''}

βK[)&#.-="& '''''^

H,FF&4&#5,&4+#/
)&>+,*:="& '''''} '''''} k=$&8-,*#$%"&$8.') '''''} '''''}

*[n#[j,$8%"&+-.&$1#">$#+= '''''~ '''''~ '''''^ jTC'?β,γ,δ@ '''''} '''''} '''''^'?γ 2@

],$*>,#0HM0+#.0A*9aM!$<FF_&7%'&-
!"#$%"&'('B.G.Z#+= '''''}~ '''''} Ji[\X/=+cX,$8. '''''} '''''} '''''^^

2α[\X/=+cX,$8. '''''r '''''~ C$,G"*%[B.G.Z#+= '''''}

G#$53#.+#/

keOα '''''} '''''} '''''^ )T[2α '''''~
)T[b '''''~ '''''~ )T[U ''''' '''''~
)T[2V'?)T[2V'B.G.Z#+=@ '''''}'?}@ B5ek4M '''''~
"[e0M '''''^ h[T0s '''''^

]&4'7%,&.&#&'
08#.+Z+&#"& '''''} '''''^ O"7=+&.1#"& '''''} '''''^

d.#$,,+#;"+&."& '''''} '''''} 2Rβ[0\[M#.=+"/[ '''''} '''''}
/.;X/=+-.&$8.

'
6*7%W'T.;%$&&'.#'$,3H'JVVi

YX#+Z=+#.1#">"#]#'*&/'5Z+Z#+8.
(". ' )&/*1#"+& ' /.= ' &.*#=$,.&H 'd-J^' $7;]&-"-. 'MZ;"&-+%X.,"&$8. ' /*=:; 'C$,:"#="+, ' 6D=/.=#

/.=.&';X/=+,X#"8:;.'51#">"#]#H'/".'MZ;"&-+%X.,"&'G*'C.=$%"/'8Z$,#.#iIh3'($/*=:;'F"=/'&":;#

&*= ' /.= ' Z=+/"66.=.&G".=.&/.& ' 466.1# ' >+& ' C$,:"#="+, ' $*6 ' /". ' E.=$#"&+GX#.& ' -.8#."-.=#iIb_

C.=$%"/'8Z".,#'$*:;'7."'/.=')&/*1#"+&'/.='5Z+Z#+8.'>+&'E.=$#"&+GX#.&'*&/'."&.='!".,G$;,

$&/.=.='Y.,,.&'."&.'.&#8:;."/.&/.'B+,,.iIR3'5,,.=/"&-8'8"&/'&*='Z;$=%$1+,+-"8:;.'C$,:"#="+,[

1+&G.&#=$#"+&.& ' ?$7 ' 2V[b' d@ ' 6P= ' E.=$#"&+:X#.&1*,#*=.& ' ."& ' $Z+Z#+#"8:;.8 ' M#"%*,$&8_

Z;X8"+,+-"8:;. ' E+&G.&#=$#"+&.& ' ;$7.& ' 1."&. ' $Z+Z#+#"8:;.H ' 8+&/.=& ' >".,%.;= ' ."&.

:X#+Z=+#.1#">.'*&/'$&#"$Z+Z#+#"8:;.'<"=1*&-3'(".8.='M$:;>.=;$,#'"8#'$&'/".'4&#8#.;*&-'>+&

iIi Q"1,.'.#'$,3H'JVVh_'Q"1,.'.#'$,3H'JVVb_'0/$'.#'$,3H'JVVb
iIh 01$8$1"'.#'$,3H'2IUI
iIb Q".,$F81$'.#'$,3H'2IIJ
iIR L.",.&'.#'$,3H'2IIR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2VU

MZ;"&-+8"&[2[j;+8Z;$#'-.1+ZZ.,#'*&/'G.":;&.#'8":;'/*=:;'B.8"8#.&G'-.-.&P7.='C.=$%"/.&H

N![M#=$;,.&'*&/'keO[α $*84983

5*:;'."&'!.=8*:;iIIH'/.='/".'M:;$/F"=1*&-'>+&'M.&6-$8'$*6'E.=$#"&+GX#.&'*&/'O"7=+7,$8#.&

*&/'";=.'T"&/.=*&-'/*=:;'/".'5&F.&/*&-'>+&'C$,:"#="+,'*&#.=8*:;#.H'1$%'G*'/.%'4=-.7&"8H

/$88'/*=:;'2V[I'%+,$='1+&G.&#=".=#.8'C$,:"#="+,'/".'Q",/*&-'/.='4&#GP&/*&-8%./"$#+=.&')T[b

*&/')T[U'8#$=1'8"&1#H'F$8';."`#H'/$88':X#+Z=+#.1#">.'466.1#.'>+=,".-.&3

L.&.=.,,'"8#'/".'/*=:;'C$,:"#="+,'*&/'/.88.&'5&$,+-$'>.=*=8$:;#.'51#">".=*&-'/.='j=+#."&[

E"&$8.&H'/".'.c#=$G.,,*,]=.'M"-&$,.'P7.=#=$-.&'?4BE'2'*&/'4BE'J@'*&/'/.='j;+8Z;$#"/X,[

)&+8"#+,[K'E"&$8.'?j)jK[E@'6P= '/.=.&'$&#"Z=+,"6.=$#">.'*&/'/".'("66.=.&G".=*&-'6D=/.=&/.&

466.1#.'%"#>.=$&#F+=#,":;hVV3'Y*8]#G,":;'$7.='6D=/.=&'/".8.'466.1#.'/$8'l7.=,.7.&'/.='Y.,,.&

*&/'8#.;.&'%"#'/.='?$*:;'/*=:;'!(B[5-+&"8#.&'>.=*=8$:;#.&@'\.%%*&-'GF.".='E"&$8.&

?SeE'*&/'ZKU'd5jE@'"&'!.=7"&/*&-3'(".8.=';.%%.&/.'4"&6,*`'$*6'/*=:;'M#=.88'$1#">".=#.

j=+#."&1"&$8.&'F*=/.'*3$3'$*:;'$&'/.&'Y.,,.&'/.='4Z"/.=%"8'"&'B.$1#"+&'$*6'<$88.=8#+66[

Z.=+c"/'?\J0J@'*&/'$&/.=.'#+c"8:;.'d"##.,'-.G."-#hV23

578:;,".`.&/ ' =.-# ' C$,:"#="+, ' /". ' E.=$#"&+:X#.& ' $*:; ' G*= ' Q",/*&- ' /.8 ' j=+#."&8

d.#$,,+#;"+&."&'$&H'/$8'$&#"+c"/$#">.8'j+#.&#"$,'7.8"#G#hVJ' *&/'8+%"#'"&'>">+'Z;+#+Z=+#.1#">

F"=1#3'(".8'/".&#'%D-,":;.=F."8.'/.%'M:;*#G'>+='/.='N!Q["&/*G".=#.&'MX&#;.8.'=.$1#">.=

M$*.=8#+66>.=7"&/*&-.&hVK3

i3K3'!"#$%"&'('*&/'\$$=F$:;8#*%

i3K323'L=*&/,$-.&
)&'/.='4&#F":1,*&-'/.='\$$=.'*&/'";=.%'<$:;8#*%'*&#.=8:;."/.#'%$&'/".'>+=-.7*=#,":;.

j;$8.'/.='d+=Z;+-.&.8.'/.='?$*8'%.8.&:;X%$,.&'*&/'.Z"#;.,"$,.&'5&#.",.&'7.8#.;.&/.&@

\$$=6+,,"1.,'>+&'/.='&$:;-.7*=#,":;.&'j;$8.'/.='8":;'8#.#"-'F"./.=;+,.&/.&'\$$=GX1,.&3')&

/.='d+=Z;+-.&.8.'8"&/'8.;='-.&$*'-.8#.*.=#.'%+,.1*,$=-.&.#"8:;.'j=+G.88.'.&#8:;."/.&/H

/".'8":;'/*=:;'1+%Z,.c.'<.:;8.,F"=1*&-.&'GF"8:;.&'4Z"#;.,'*&/'d.8.&:;X%'$*8G.":;&.&3

\".='&.;%.&'\+=%+&.'1."&.&'4"&6,*`_'"&'/.='&$:;-.7*=#,":;.&'j;$8.'a./+:;'8"&/'8".'$,,."&.

6P='/".'M#.*.=*&-'/.8'57,$*68'>.=$&#F+=#,":;hVi3'(".';".=6P='.&#8:;."/.&/.&'\+=%+&.'8"&/

498 d$&--$*'.#'$,3H'JVV2
iII 5==+X+'.#'$,3H'JVVK
hVV d$=:"&1+F81$'g'E*#&.=H'JVVJ
hV2 B$>"/'.#'$,3H'JVVJ
hVJ \$&$/$'.#'$,3H'2IIh_'T..'g'S+*&H'2IIU
hVK T.;%$&&'.#'$,3H'JVVi
hVi 5,+&8+'g'B+8.&6".,/H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2VI

/". ' M.c*$,8#.=+"/. ' ?5&/=+-.&. ' *&/ ' m8#=+-.&@H ' $7.= ' $*:; ' /". ' j.Z#"/;+=%+&. ' jk\=j

?j$=$#;X=+"/'\+=%+&.[B.,$#./'j.Z#"/.@H')LO[2'?)&8*,"&[,"1.'L=+F#;'O$:#+=[2@'*&/'j=+,$:#"&

8"&/ ' 7.#.","-#3 ' ($=P7.= ' ;"&$*8 ' 8"&/ ' $,8 ' ,.#G#. ' L=*ZZ. ' &+:; ' /". ' E.=&=.G.Z#+=;+=%+&.

C$,:"#="+,H'#=$&8[B.#"&8]*=.'*&/'k;X=+c"&'%"#'/.&'G*-.;D="-.&'B.G.Z#+=.&'?!(BH'BsB'7GF3

B5B'%"#'N&#.=$=#.&'*&/'k;X=+c"&=.G.Z#+='%"#'GF."'N&#.=$=#.&@'7.#.","-#hVh3

()),-.+#/09B
($=8#.,,*&- ' /.8 ' Z+8#&$#$,.& ' YX1,*8
."&.8'\$$=6+,,"1.,83

6*7%W'5,+&8+'g'B+8.&6".,/H'JVVK

(". ' \$$=GX1,.& ' ,$88.& ' 8":; ' "& ' /=." ' \$*Z#Z;$8.& ' *&#.=#.",.& ' ?83 ' 5773 ' JK@3 ' 5*6 ' /".

8.:;88#*6"-.H '$&$-.&.'j;$8.H '/".'8":;'/*=:;'8#$=1.8'\$$=F$:;8#*%'*&/'B.-.&.=$#"+&'/.8

\$$=6+,,"1.,8'$*8G.":;&.#H ' 6+,-# '/".'/.-.&.=$#">.H'1$#$-.&.'?$:;#8#*6"-.@'j;$8.H ' "&'/.= '/.=

O+,,"1.,'8":;'*%'8."&.'*&#.=.&'GF."'(="##.,'/*=:;'5Z+Z#+8.'G*=P:17",/.#'*&/'/$8'<$:;8#*%

.&/.#H'F+7."'$7.='/$8'\$$='&":;#'$*86$,,.&'%*`3'578:;,*`'6"&/.#'/.='\$$=GX1,*8'"&'."&.=

."&8#*6"-.&H ' #.,+-.&.& 'B*;.Z;$8.hVb3 'Q.%.=1.&8F.=#.=F."8. ' >.=7,."7# ' /.= '\$$=8:;$6# ' /.8

$7-.8:;,+88.&.&'YX1,*88.8'"%'B.-.,6$,,'6P='."&"-.'\$$=GX1,.&'"%'O+,,"1.,'*&/'/".'&]:;8#.

$&$-.&.'j;$8.'>.=,]&-.=#'";&'F."#.=3'\".=7."'7.8"./.,&'&$:;'/.='B*;.Z.="+/.'/".'Y.,,.&'/.8

*&#.=;$,7'/.='k$,-/=P8.',".-.&/.&'\$$=7$,-.8'/.&'\$$=6+,,"1.,H'7.-"&&.&'8":;'G*'#.",.&'*&/

,."#.&'."&.'&.*.'$&$-.&.'j;$8.'."&_'$*:;'7."'\$*#/.6.1#.&'.=6+,-#'/".'\.",*&-'>+&'/".8.&

Y.,,.&'$*8-.;.&/3'(".'T]&-.'/.8'\$$=.8'=":;#.#'8":;'&$:;'/.='($*.='/.='$&$-.&.&'j;$8.'*&/

/$&$:;H'+7'.8'"&'/.&'6+,-.&/.&'GF."'578:;&"##.&'.=;$,#.&'7,."7#3

hVh 4"&.&'l7.=7,":1'P7.='/".'7.#.","-#.&'\+=%+&.'*&/'\+=%+&=.G.Z#+=.&'*&/'G*-.;D="-.'T"#.=$#*=;"&F."8.'
6"&/.#'%$&'7."'5,+&8+'g'B+8.&6".,/H'JVVK3

hVb d*,,.=[B+>.='.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 22V

i3K3J3'(".'B+,,.'>+&'!"#$%"&'(
e$:; ' /.= ' P7.==$8:;.&/.& ' 4&#/.:1*&- ' /.8 ' Y*8$%%.&;$&-.8 ' GF"8:;.& ' .=7,":;.=

C$,:"#="+,=.8"8#.&G ' *&/ '5,+Z.G". ' 7."% 'd.&8:;.&hVR' .=F".8 ' /". ' .=8# ' .#,":;. ' S$;=. ' 8Z]#.=

7.+7$:;#.#. ' 5,+Z.G". ' >+& ' /*=:; ' -.G".,#. ' L.&/.,.#"+& ' .=G.*-#.& '!(B[n[ 'd]*8.&hVU' /".

M"-&"6"1$&G '/.8 'Y*8$%%.&;$&-.83 '�;&,":; 'F". '/.= ' :$,G"#="+,=.8"8#.&#. 'd.&8:; ' .=8:;."&#

$*:;'/".8.'-.&/.6.1#.'d$*8'7."'L.7*=#'*&$*66],,"-'*&/'&+=%$,'7.;$$=#'*&/'.=8#'&$:;':$3

."&.%'d+&$#'?/3;3'&$:;'578:;,*`'/.8'.=8#.&'\$$=GX1,*8@'7.-"&&#'/.='\$$=$*86$,,'*&/'6P;=#

G*%'6$8# '>+,,8#]&/"-.&'\$$=>.=,*8#3 '<./.='1$&&'."&.':$,:"*%=.":;.'B.8:*.[("]#'?/".'$,,.

$&/.=.&'F.8.&#,":;.&'MX%Z#+%.'/.='/.6"G".&#.&'d]*8.'7.;.7#hVI@'/".'5,+Z.G".'>.=;"&/.=&H

&+:;'8"&/'?F".'."&.'8+=-6],#"-.'M#*/".'$&'d]*8.&H'/".'6P&6'L.&.=$#"+&.&'"&'."&.='N![6=.".&

N%-.7*&-'-.G+-.&'F*=/.&H'7.F."8#@'%D-,":;.'#+c"8:;.'466.1#.'/.8'C$,:"#="+,8Z".-.,8H'/.=

F.-.&'/.='6.;,.&/.&'O../7$:1=.-*,$#"+&'+6#'8.;=';+:;'"8#H'6P='/.&'\$$=>.=,*8#'>.=$&#F+=#,":;

G*'%$:;.&h2V3

N%'G*',+1$,"8".=.&H'F+'-.&$*'$&'/.='\$$=F*=G.,'/.='<"=1+=#'>+&'C$,:"#="+,'*&/'!(B'?*&/

8+%"#'/".'N=8$:;.'/.='5,+Z.G".@'G*'8*:;.&'"8#H'F".8'%$&'G*&]:;8#'/".'4cZ=.88"+&'>+&'!(B

&$:;3'(".8'F$='"&'/.='(.=%$,Z$Z",,.'['/.%'%.8.&:;X%$,.&'5&#.",'/.='\$$=F*=G.,'['*&/'/.=

.Z"#;.,"$,.& ']*`.=.& '\$$=F*=G.,8:;."/. '%D-,":;H 'F+7." '/". '!(B[d.&-.'>+%'M#$&/'/.8

\$$=GX1,*8'$7;]&-'F$=3'M."&.'%$c"%$,.'\]*6"-1."#';$#'/.='B.G.Z#+='"&'/.='8Z]#.&'$&$-.&.&

*&/':$#$-.&.&'j;$8.H'"&'%"&"%$,.='E+&G.&#=$#"+&',".-#'.='"&'/.='#.,+-.&.&'*&/'6=P;[$&$-.&.&

j.="+/.'>+=h223'Y*='-.&$*.=.&')/.&#"6"1$#"+&'F*=/.'&$:;."&$&/.='$&'7."/.&'4cZ=.88"+&8+=#.&

/".'!(B[Q",/*&-'-.G".,#'/.,.#".=#3')&'/.='(.=%$,Z$Z",,.'.=6+,-#'/".')&/*1#"+&'/.8'\$$=GX1,*8

$*:;'/$&&'*&>.=]&/.=#_'.=G.*-#'%$&'$7.='"%'.Z"#;.,"$,.&'578:;&"##'>+&'<k[d]*8.&'."&.&

!(B[!.=,*8#H ';$# '/$8 '5,+Z.G". 'G*= 'O+,-.h2J3 'N%-.1.;=# '1$&&'%$&'7." '!(B'[n[ 'd]*8.&

/*=:;'$*6'/.&'.Z"#;.,"$,.&'Q.=.":;h2K' /.='\$$=F*=G.,'7GF3'$*6'E.=$#"&+:X#.&'$,,-.%."&h2i

7.8:;=]&1#.'4cZ=.88"+&'/.8'!(B'/".'5,+Z.G".'>+,,8#]&/"-'7.;.7.&3'(".8'7.F."8#H'/$88'8":;

/".'6P= '/". ')&/*1#"+&'/.8'\$$=GX1,*8'&+#F.&/"-.&'!(B98 ' "%'.Z"#;.,"$,.&'Q.=.":;'$&'/.=

\$$=F*=G.,'7.6"&/.&3

(".'-.&$*.&'B+,,.&'>+&'C$,:"#="+,'*&/'/.%'!(B'"%'\$$=GX1,*8'8"&/'&+:;'&":;#'>+,,8#]&/"-

7.1$&&#H'/+:;'F."`'%$&'."&.=8."#8H'/$88'5,+Z.G".'F./.='7."'2α[0\$8.'[n['d]*8.&h2h'&+:;

hVR d$=c'.#'$,3H'2IUb
hVU p+8;"G$F$'.#'$,3H'2IIR_'T"'.#'$,3H'2IIR_'E$#+'.#'$,3H'2III
hVI T"'.#'$,3H'2IIU
h2V M$1$"'.#'$,3H'JVV2
h22 B.":;=$#;'.#'$,3H'2IIi
h2J M$1$"'.#'$,3H'JVV2
h2K E+&-'.#'$,3H'JVVJ
h2i C;.&'.#'$,3H'JVV2
h2h''''''''''''''Q"1,.'.#'$,3H'9Jh0\('2α[;X/=+cX,$8.3339H'JVVi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 222

7."'$,"%.&#]=.%'C$,:"#="+,.&#G*-'$*6#="##H 'F$8'/". 'T"-$&/.&*&$7;]&-"-1."# '/.8'!+=-$&-.8

G."-#3'5&/.=.=8."#8'6"&/.#'%$&'7."'d*#$#"+&.&'/.8';$"=,.88'?;=@!L.&8'/.='M]*-.#".=.'8+F+;,

7."'d]*8.&h2b'?;$"=,.88'%+*8.@"#$%'$,8'$*:;'7."'d.&8:;.&h2U'$&-.7+=.&.&'\$$=$*86$,,3'(".8.=

"8#'"%'Y."#Z*&1#'/.8'5*6#=.#.&8'"/.&#"8:;'*&/'"%';"8#+,+-"8:;.&'Q",/'>.=-,.":;7$=h2I'%"#'/.=

5,+Z.G".H'/".'7."'!(B'[n['d]*8.&'*&/'7."'d.&8:;.&'%"#'!(B[d*#$#"+&.&'$*6#="##'3'O.=&.=

8#.,,#.'%$&'1P=G,":;'6.8#H'/$88'/$8';$"=,.88[L.&Z=+/*1#'?\=_'/$8'%"#'/.='%Be5'/.8';=[L.&.8

$,8 '!+=,$-. '8X&#;.#"8".=#. 'j=+#."&@ ' "& '>"#=+hJV' *&/' "& '>">+'$,8 'E+=.Z=.88+= '%"# '!(B'*&/

$&/.=.&'E.=&=.G.Z#+=.&'$88+G"".=#3'(".'\='E+&#$1#8#.,,.'$%';*%$&.&'!(B'"8#'"%'G.&#=$,.&

Q.=.":; '/.= 'T"-$&/.&7"&/*&-8/+%]&.H '$& '."&.= '7." 'E.=&=.G.Z#+=.& '$,,-.%."&'7.1$&&#.&

Q"&/*&-88#.,,.'6P='E+=.Z=.88+=.&3'!(B'*&/'\='F.=/.&'7."/.'"&'/.&'Y.,,.&'/.8'\$$=6+,,"1.,8

.cZ="%".=#H ' F+7." ' \= ' /". ' !(B[%./"".=#. ' k=$&8$1#">".=*&- ' 8#$=1 ' ."&8:;=]&1#hJ23 ' 4"&.

d+/*,$#"+& ' /.8 '\$$=GX1,*8 ' /*=:; '!(B[\= ' )&#.=$1#"+&.&H ' F.,:;. ' /". ' 4cZ=.88"+& ' ."&.8

)&;"7"#+=8'/.8'&+=%$,.&'\$$=GX1,*8'1+&#=+,,".=.&H',]88#'8":;'>.=%*#.&hJJ3'48'8:;."&#'8":;'7."

/.='N=8$:;.'/.='5,+Z.G".'$,8+'*%'."&.&'$*8'M":;#'/.='!([O*&1#"+&.&'&*='$*6'/.&'!(B

7.8:;=]&1#.& ' 57,$*6 ' G* ' ;$&/.,&H ' /.= ' /". ' )&#.=$1#"+&.& ' GF"8:;.& ' /.& ' Y.,,#XZ.& ' /.=

\$$=F*=G.,H'>+&'/.&'.Z"#;.,"$,.&'Y.,,.&'$*8-.;.&/H'8#D=#3

(".8.'k;.+=".'"8#'%"##,.=F."8.'7.F".8.&H'/$'$*:;'!(B98H'/".'/*=:;'-.G".,#.'d*#$#"+&'&":;#

%.;= 'G*= 'Q"&/*&-'>+&'C$,:"#="+, ' 6];"-' 8"&/H ' ";=. 'O*&1#"+&' "& '/.= '5*6=.:;#.=;$,#*&-'/.8

\$$=GX1,*88.8'$*8P7.&'1D&&.&3'5&/.=.=8."#8'1$&&'."&.'d*#$#"+&'$%'.=8#.&'Y"&16"&-.='/.8

!(B'#=+#G'.=;$,#.&.='O];"-1."#'G*='T"-$&/.&7"&/*&-'/".'5,+Z.G".';.=>+==*6.&hJK3

($'$7.='-.G".,#.'(.,.#"+&'/.8'BsBα' "&'/.='4Z"/.=%"8'G*'."&.%'>.=-,.":;7$=.&'Q",/'/.=

5,+Z.G".'6P;=#hJiH ' ,".-#'/".'k;.+=".'8.;= '&$;.H'/$88'/.='!(B'#$#8]:;,":;'&*= '$,8'k.", '/.8

BsBα' A ' !(B ' \.#.=+/"%.=.8 ' ;".= ' %"#F"=1#3 ' 5,,. ' $&/.=.& ' %D-,":;.& ' j$=#&.= ' "& ' /.=

\.#.=+/"%.="8$#"+& '%"# 'BsBα' 1+%%.& ' $,8 'N=8$:;. ' 6P= ' /". '5,+Z.G". ' 1$*%' "& 'O=$-.hJh3

L.-.&F]=#"- 'F"=/ '*&#.=8*:;#H ' /*=:; 'F.,:;.& 'd.:;$&"8%*8 '/.= '&":;#[,"-$&/.&-.7*&/.&.

!(B'/".'\+%D+8#$8.'/.8'\$$=6+,,"1.,8'.=;],#hJb3

h2b M#+X.'.#'$,3H'2IUU
h2R Q=++1.H'2IJb
h2U 5;%$/'.#'$,3H'2IIU_'C":;+&'.#'$,3H'2IIU
h2I d",,.='.#'$,3H'JVV2
hJV j+##.='.#'$,3H'JVV2
hJ2 \8".;'.#'$,3H'JVVK
hJJ \8".;'.#'$,3H'JVVK_'e$-Z$,'.#'$,3H'JVVh
hJK (.%$X'.#'$,3H'JVVb
hJi T"'.#'$,3H'JVVV_'T"'.#'$,3H'JVV2
hJh e$-Z$,'.#'$,3H'JVVh_'5,+&8+'g'B+8.&6".,/H'JVVK
hJb (.%$X'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 22J

i3i3'\$*#.=1=$&1*&-.&'*&/'!(B[T"-$&/.&

5*6-=*&/ ' 8."&.= ' "%%*&%+/*,$#+="8:;.& ' O];"-1."#.& ' *&/ ' /.= ' Q.."&6,*88*&- ' /.=

("66.=.&G".=*&- ' *&/ 'j=+,"6.=$#"+& ' /.= 'E.=$#"&+:X#.& ' ."-&.# ' 8":; ' /$8 '([\+=%+& ' -*# ' G*=

k;.=$Z".'>+&'>.=8:;"./.&.&'"%%*&7./"&-#.&'\$*#.=1=$&1*&-.&3'

5*:;'7."'>".,.&'F."#.=.&'4=1=$&1*&-.&H '/".'."&.'.=;D;#.'j=+,"6.=$#"+&'>+&'E.=$#"&+:X#.&

*&/n+/.='."&.'M#D=*&-'";=.='("66.=.&G".=*&-'G*='O+,-.';$7.&H'%$-'8":;'."&'k;.=$Z".>.=8*:;

%"#'!(B[T"-$&/.&' ,+;&.&_ ' 8". '$,,. '$*6G*G];,.&'*&/'G*'7.8:;=."7.&'FP=/. '/.&'B$;%.&

/".8.='5=7."#'F."#'P7.=8:;=."#.&3'4"&'-*#.8'Q."8Z".,'6P='8+,:;.'4=1=$&1*&-.&'*&/'";=.'O+,-.&

$*6'/".'57,]*6.'"&'/.='\$*#'8#.,,#'/".'*&#.&'1*=G'7.8:;=".7.&.'5:$&#;+8"8'&"-=":$&8'/$=3

($'j8+="$8"8'>+&'/.&'"%%*&7./"&-#.&'\$*#.=1=$&1*&-.&'/".'$%'7.8#.&'.=6+=8:;#.'"8#H'*&/

$*:;'!([5&$,+-$'$,8'k;.=$Z.*#"1$'G*-.,$88.&'8"&/H'F"=/'8".'$,8'.=8#.'7.8Z=+:;.&'F.=/.&3

i3i323'j8+="$8"8

i3i32323'L=*&/,$-.&
j8+="$8"8'>*,-$="8'?$*:;'j,$f*.[j8+="$8"8'+/.='M:;*ZZ.&6,.:;#.@'"8#'."&.'7."'/.&';.,,;]*#"-.&

d.&8:;.& ' ;]*6"-. ' ?d+=7"/"#]# ' "& ' 4*=+Z$ ' Jx@ ' \$*#.=1=$&1*&-H ' /.=.& ' �#"+,+-". ' *&/

j$#;+-.&.8. ' &":;# ' >D,,"- ' -.1,]=# ' 8"&/3 'd$& ' F."` ' $7.= ' >+& ' Z+,X-.&.= ' !.=.=7*&- ' *&/

%*,#"6$1#+=".,,.= ' 5*8,D8*&- ' *&#.= ' >+& ' k\2[Y.,,.& ' $*8-.;.&/.= ' 5*#+"%%*&7.#.","-*&-hJR

?"&"#"".=#'G3Q3'/*=:;')&6.1#"+&.&H'B."G*&-.&H'k=$*%.&'*&/'.&/+-.&.'e+c.&@3

C;$=$1#.="8#"8:;'6P='/". 'U*$%</&#&'&' "8#'P7.=8#P=G#.'4Z"/.=%"87",/*&-'?\XZ.=Z=+,"6.=$#"+&

*&/ '>.=]&/.=#. '("66.=.&G".=*&- '/.= 'E.=$#"&+:X#.&@ '%"# '!.=="&-.=*&- ' /.= 'E.=$#"&+:X#.&[

F$&/.=G."#'>+&'JU'$*6':$3'>".='k$-.'>+&'/.='Q$8$,['7"8'G*='\+=&8:;":;#3

(". '1,$88"8:;.& '2-,#,'7%&#' !">;$<>&' 8"&/ '."&.=8."#8 ' 8:;$=6 '7.-=.&G#.H '%"# ' 8",7.=F."`.&

M:;*ZZ.&'7./.:1#.'\$*#$=.$,.'?>3$3'$&'4,,7+-.&H'E&".&H'E=.*G7."&-.-.&/'*&/'7.;$$=#.%

E+Z6@H'/".'+6#'a*:1.&'*&/'Q.=.":;.'>.=8:;"./.&.='O+=%'*&/'L=D`.'*%6$88.&3'($7."'"8#'/".

\$*#'*&#.= '/.&'M:;*ZZ.&'/P&&H '.=X#;.%$#D8'*&/'7,*#.# ' ,.":;# 'Z*&1#6D=%"-3 'O.=&.= '#=.#.&

;]*6"-'!.=]&/.=*&-.&'/.='e]-.,'?G3Q3'kPZ6.,&]-.,H'm,6,.:1.'*&/'MZ,"##.=7,*#*&-.&@'$*63'OP=

/".'Q.*=#.",*&-'/.='M:;F.=.'/.='Z8+="$#"8:;.&'T]8"+&.&'F"=/'."&'j*&1#.8X8#.%H'/$8'j5M)

?j8+="$8"8 '5=.$ 'M.>.="#X ' )&/.c@ '$,8 '!.=-,.":;8%$`8#$7 '>.=F.&/.#H 'F+7." '%$&'7." ' ."&.%

j5M)'>+&'t'2V'+/.='."&.%'5&#.",'/.='7.#=+66.&.&'ED=Z.=+7.=6,]:;.'>+&'t'JVx'>+&',.":;#.=

hJR NX.%*=$'.#'$,3H'2IIK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 22K

7"8'%]`"-.='j8+="$8"8'8Z=":;#3 '5*`.=;$,7'/".8.='Z8+="$#"8:;.&'T]8"+&.&'.=8:;."&#'/".'\$*#

;"8#+,+-"8:;'*&/'$*:;'"%'j=+6",'/.='.cZ="%".=#.&'("66.=.&G".=*&-8%$=1.='*&$*66],,"-hJU3

N&#.= ' /.& ' G$;,=.":;.& '!<#.&4F<4>&#' 8"&/ ' /". ' j8+="$8"8 ' .=X#;=+/.=%":$ ' ?-.&.=$,"8".=#.

5*87=."#*&- ' &$:; ' O+1$,"&6.1#.& ' +/.= ' 8#$=1 ' =."G.&/.% ' j8+="$8"8[k;.=$Z".>.=8*:;@H ' /".

j8+="$8"8'"&>.=8$'?T]8"+&.&'$&'*&#XZ"8:;.&'5=.$,.&H'>3$3'$&'L.,.&17.*-.8."#.&@H'/".'j8+="$8"8

Z*8#*,+8$ ' ?%"# ' j*8#.,7",/*&-@H ' /". ' j8+="$8"8 ' "&#.=#="-"&+8$ ' ?F". ' j3 ' "&>.=8$H ' a./+:; ' %"#

Q.#.","-*&- ' >+& ' Z.="$&$,.&H ' "&-*"&$,.&H ' 8*7%$%%]=.&H ' "&#.=/"-"#$,.& ' *&/ ' &$7.,&$;.&

Q.=.":;.& ' "&6+,-. ' /.= ' (*=:;6.*:;#*&- ' *&/ ' %"# ' -.="&-.= ' M:;*ZZ.&7",/*&-@ ' *&/ ' /".

5:=+/.=%$#"#"8':+&#"&*$'\$,,+Z.$*'?F+;,'."&.'M+&/.=6+=%'/.='j3'Z*8#*,+8$H'7.8:;=]&1#'$*6

."&G.,&. 'O"&-.= '%"# ' ,+1$,[%$88">.%'!.=,$*6 '%"# '5#=+Z;". '>+&'E&+=Z., '*&/ 'E&+:;.&@hJI

7.8:;=".7.&3

E+%Z,"1$#"+&.&'#=.#.&'7."':$3'h[2Vx'/.='Q.#=+66.&.&'"&'O+=%'/.='j8+="$8"8[5=#;=+Z$#;".'$*6H

7."'/.='8":;'/".'j8+="$8"8'$*:;'$,8'5=#;="#"8'%$&"6.8#".=#3'd$&'*&#.=8:;."/.#'."&.&'Z.="Z;.=.&

kXZ'?5=#;="#"8'Z8+="$#":$@H'/.='."&':;$=$1#.="8#"8:;.8'Q.6$,,8%*8#.='>+&'\$&/['*&/'O*`[H'$7.=

$*:; ' -=+`.& ' L.,.&1.& ' ?>3$3 ' E&".-.,.&1@ ' $*6F."8#H ' >+% ' G.&#=$,.& ' kXZ ' ?MZ+&/X,"#"8

Z8+="$#":$@3 ' T.#G#.=.= ' G."-# ' 8":; ' $%'5:;8.&81.,.## ' /*=:; ' $&1X,+8".=.&/. 'MZ+&/X,"#"8 ' *&/

M$:=+,"#"83

:,'$<-</,'7%'.=1.&&#'%$&'"&'/.&'T]8"+&.&'."&.'>3$3',X%Z;+:X#]=.')%%*&G.,,"&6",#=$#"+&'/.=

4Z"/.=%"8'*&/'/.='(.=%"8H'*&/'$*6'%+,.1*,$=7"+,+-"8:;.='47.&.'8#.,,#'%$&'."&'N&-,.":;[

-.F":;# '/.= '("66.=.&G".=*&-8%$=1.= ' 6.8#W 'T+=":="& '*&/ 'O",$--="& ' 8"&/ ' "& '/.& 'M*Z=$7$8$,[

8:;":;#.&'>.=="&-.=#H'F+;"&-.-.&')&>+,*:="&H'kL[$8.')H'j8+="$8"&H'%"-=$#"+&'"&;"7"#+=X'6$:#+=

=.,$#./ ' Z=+#."&[U ' ?d)O=j[U@ ' *&/ ' 81"&[/.=">./ ' $&#",.*1+Z=+#."&$8. ' >.=%.;=# ' .cZ="%".=#

F.=/.&3'(".'&+=%$,.&'8*Z=$7$8$,.&'E.=$#"&.'E2'*&/'E2V'F.=/.&'&":;#'-.7",/.#_'8#$##/.88.&

,".-.&'/".';XZ.=Z=+,"6.=$#">.&'E.=$#"&.'Eb'*&/'E2b'>+=3'5*:;')T[bH')T[UH'.Z"/.=%$,'-=+F#;

6$:#+=[B'?4LO[B@H'kLO[αH'5%Z;"=.-*,"&'*&/'/.=')T[U'B.G.Z#+='F.=/.&'"&'.=;D;#.='d.&-.

-.7",/.#3 ' (". ' (.=%"8 ' "8# ' >+& ' C(i^' TX%Z;+:X#.& ' "&6",#=".=#H ' /". ' 4Z"/.=%"8 ' >+& ' C(U^

GX#+#+c"8:;.&'TX%Z;+:X#.&H'F.,:;.')T[JH')Oe[γ'*&/'keO[α'8.G.=&".=.&'*&/'/$/*=:;'F+;,

6P='/".'>.=]&/.=#.'E.=$#"&+:X#.&Z=+,"6.=$#"+&'*&/'[/"66.=.&G".=*&-'>.=$&#F+=#,":;'8"&/hKV3

hJU B.":;=$#;'.#'$,3H'9Q"+,+-":'.66.:#83339H'2IIR_'B.":;=$#;'.#'$,3H'9k;.'.66.:#">.&.88'+6'#+Z":$,3339H'2IIR
hJI C;="8#+Z;.=8'g'd=+F".#GH'JVVK
hKV e$-Z$,'.#'$,3H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 22i

i3i323J3'j8+="$8"8'*&/'!"#$%"&'(
($'8+F+;,'k[TX%Z;+:X#.&'$,8'$*:;'E.=$#"&+:X#.&'!(B'"&'7.$:;#,":;.='d.&-.'7.8"#G.&'*&/

C$,:"#="+,'$*6'7."/.'Y.,,$=#.&'."&.'/".8.%'E=$&1;."#87",/'-.-.&8#.*.=&/.'<"=1*&-';$#'?83+3@H

"8# ' .8 ' 8.;= ' &$;.,".-.&/H ' /$88 '%$& ' ."&. '4=1=$&1*&-H ' /". '%"# ' /".8.& '7."/.& 'Y.,,#XZ.& ' "&

!.=7"&/*&-'8#.;#H'%"#'C$,:"#="+,'+/.='8."&.&'5&$,+-$'-*#'7.."&6,*88.&'1$&&3'e":;#'*%8+&8#

8"&/'hVx'/.= 'j;$=%$1$'G*= 'Q.;$&/,*&-'>+& 'j8+="$8"8 '$*6 '!(B[T"-$&/.&'$,8 '<"=18#+66

$*6-.7$*# ' *&/ ' 6"&/.& ';$*Z#8]:;,":; '7." '/.= 'k;.=$Z". '>+& ' ,.":;#.& '7"8 '%"##,.=.& 'O+=%.&

5&F.&/*&-hK23 ' Q"8;.= ' -"7# ' .8 ' $,,.=/"&-8 ' &*= 'd"##., ' G*= ' #+Z"8:;.& ' 5&F.&/*&-H ' /$ ' 7."

8X8#.%"8:;.= '5ZZ,"1$#"+&'/". 'L.6$;= '>+&';XZ.=:$,:]%"8:;.&'e.7.&F"=1*&-.&'&+:;'&":;#

-.7$&&#'"8#3 'e.7.&'C$,:"#="+,';$7.&'8":;'$*:;'/".'5&$,+-$'C$,:"Z+#="+,'*&/'k$:$,:"#+,' ?83

5773'h7@'"&'8.;='8+=-6],#"-'/*=:;-.6P;=#.&'M#*/".&'7.F];=#hKJ3

M."&.&'5&6$&-'&$;%'/".'!.=F.&/*&-'/.8'([\+=%+&8'7."'j8+="$8"8'/*=:;'."&.&'Y*6$,,W'/.&

.=8#.&'1,"&"8:;.&'Q.F."8'6P='/".'<"=18$%1."#'/.8'M#+66.8',".6.=#.'/".'/.*#,":;.'!.=="&-.=*&-

/.= ' M:;F.=. ' >+& ' Z8+="$#"8:;.& ' T]8"+&.& ' 7." ' ."&.% ' j$#".&#.&H ' /.% ' C$,:"#="+, ' -.-.&

08#.+Z+=+8. ' +=$, ' >.=$7=.":;# ' F*=/.hKK3 ' 48 ' ;.%%# ' /". ' j=+,"6.=$#"+& ' *&/ ' "&/*G".=# ' /".

("66.=.&G".=*&- ' /.= ' .Z"/.=%$,.& ' E.=$#"&+:X#.& ' "& ' /.= ' Z8+="$#"8:;.& ' \$*#hKi3 ' Y*/.%

1+=="-".=# ' .8 ' /". ' >.=8:;+7.&. ' 4cZ=.88"+& ' /.= ' ("66.=.&G".=*&-8%$=1.= ' ?*3$3 ' T+=":="&H

O",$--="&H ' )&>+,*:="& ' *&/ 'kL[$8. '2@ '*&/ '/.= 'd$=1.= ' /.= '.Z"/.=%$,.&'j=+,"6.=$#"+& ' qF".

9j=+,"6.=$#"&- ' :.,, ' &*:,.$= ' $&#"-.&9 ' ?jCe5@ ' *&/ 'E"[bR[5&#"-.&ohKh3 '(". 'Q",/*&- ' /.= ' 7."

j8+="$8"8 ' .=;D;#.& ' Z=+,"6.=$#"+&86D=/.=&/.& ' 4LO[B ' *&/ ' E2bhKb' 8"&1# ' .7.&8+ ' F". ' /".

j=+/*1#"+&'/.='4&#GP&/*&-8%./"$#+=.&')T[bH')T[UhKR'?F$8'$*:;'$&'/.%'!([5&$,+-'0CkH'83

5773'h7H'-.#.8#.#'F*=/.@H')T[JH')Oe[γ'*&/'Ld[CMOH'/".'$,,.'>+&'k[Y.,,.&'-.7",/.#'F.=/.&

?83+3@'*&/'"&'.&#GP&/.#.='\$*#'."&.'B+,,.'8Z".,.&3'(".'4cZ=.88"+&'/.8'"%%*&=.-*,$#+="8:;.&

CX#+1"&.8 ' )T[2V 'F"=/ '-.8#."-.=#hKUH 'F+7." ' $7.= '&*= 'C$,:"#="+, '*&/ '&":;# ' )T[2V '$,,."& '/".

T.*1+:X#.&$1#">".=*&-'>.=;"&/.=#'*&/'/".'M:;F.=.'/.='j8+="$8'>.=="&-.=#'?F".'."&'!.=8*:;

$&'MC)([d]*8.&H'$*6'/".'%.&8:;,":;.'Z8+="$#"8:;.'\$*#'#=$&8Z,$&#".=#'F*=/.H'G."-#.@hKI3'(.%

+7.&'-.&$&&#.&'Y*6$,,8.=6+,-'6+,-#.&'.#,":;.'M#*/".&'%"#'-*#.&'B.8*,#$#.&hiVH'/".'8":;'>3$3'%"#

/.= ' M:;$66*&- ' &.*.= ' O+=%.,& ' *&/ ' /$%"# ' /.= ' !.=7.88.=*&- ' /.= ' <"=18Z.1#=.& ' /.=

hK2 5/+="&"H'9)%%*&+%+/*,$#+=X'.66.:#8'+6'!"#$%"&'(3339H'JVVJ
hKJ Q+*=1.'.#'$,3H'2IIR_'!.".&'.#'$,3H'2IIR_'58;:=+6#'.#'$,3H'JVVV
hKK d+="%+#+'g'E*%$;$=$H'2IUh
hKi 83+3_'!.=-,.":;7$=.'<"=1*&-.&'>+&'5&$,+-$'7.8:;=."7.&'e$-Z$,'.#'$,3H'JVV2_'k$1$;$8;"'.#'$,3H'JVVK
hKh B.":;=$#;'.#'$,3H'9k;.'.66.:#">.&.883339H2IIR_'B.":;=$#;'.#'$,3H'9Q"+,+-":'.66.:#83339H'2IIR'G."-#'>.=-,.":;7$=.'

4=-.7&"88.'6P='C$,:"Z+#="+,3
hKb j"&.##.'.#'$,3H'JVVK
hKR 5==+X+'.#'$,3H'JVVK_'E+%"&.'.#'$,3H'2III
hKU E$&-'.#'$,3H'2IIU'6P='j8+="$8"8[T]8"+&.&'$,,-.%."&_'Q$==$#'.#'$,3H'JVVJ'6P='C(i^'k[Y.,,.&3
hKI ($%'.#'$,3H'2III
hiV E*=G.'l7.=8":;#'7."'e$-Z$,'.#'$,3H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 22h

."&G*8.#G.&/.&'!([5&$,+-$'7.8:;]6#"-.&'*&/'$*:;'$&'/.='0Z#"%".=*&-'/.='E+%7"&$#"+&.&

>+&'>.=8:;"./.&.&'k;.=$Z.*#"1$'$=7."#.&3

)&#.=.88$&#.=F."8.'=.$-".=.&'&":;#'$,,.'j$#".&#.&'$*6'/".'!.=F.&/*&-'>+&'!(B[T"-$&/.&H

F$8'8":;'/$="&'F"./.=8Z".-.,#H'/$88'&*='7."'B.8Z+&/.=&'"&'B.$1#"+&'$*6'#+Z"8:;.'5ZZ,"1$#"+&

/".'Q",/*&-'>+&'!(B[%Be5';+:;=.-*,".=# 'F"=/_'7."'&+&[B.8Z+&/.=&'7,."7#'/".'%Be5[

Q",/*&- ' *&>.=]&/.=#hi23 ' 4"&. ' N=8$:;. ' /".8.= ' *&#.=8:;"./,":;.& ' B.$1#"+&.& ' $*6 ' /".

Q.;$&/,*&- '%"# '!('*&/ ' 8."&.& '5&$,+-$ ' ,".-# ' "& '!(B[j+,X%+=Z;"8%.&H '/". ' &.7.& '/.=

w*$,"#]#'/.='B.$1#"+&'$*:;'/$8'B"8"1+H'$&'j8+="$8"8'G*'.=1=$&1.&H'*&/'/.&'E=$&1;."#8>.=,$*6

7.."&6,*`#3'L,.":;.8'-",#'6P='j+,X%+=Z;"8%.&'"&'/.='j=+%+#+==.-"+&'/.8'!(B[L.&8_'/".8.

7.."&6,*88.&'/".'!(B[k=$&81="Z#"+&'"&'."&.='<."8.H'/".'/".'!.=,$-.=*&-'/.=')%%*&=.$1#"+&

$*6'/".'k\J[M:;".&.'7.-P&8#"-#'+/.=';.%%#hiJ3'5*:;'"8#'/*=:;'/".'>".,.&'M+&/.=6+=%.&'/.=

j8+="$8"8'G*'.=F$=#.&H'/$88'/".'�#"+,+-".'*&/'j$#;+-.&.8.'8.;='>".,8:;":;#"-'8"&/H'F$8'8":;

$*:;'"%'%D-,":;.&'k;.=$Z"..=6+,-'F"./.=8Z".-.,&'1$&&3

i3i323K3'j8+="$8"8#;.=$Z".'%"#'!(B[T"-$&/.&

l7.=7,":1'P7.='k;.=$Z".8#=$#.-".&

M:;F.=. ' +/.= ' -=+`6,]:;"-. ' j8+="$8"8 ' F"=/ ' "&"#"$, ' /*=:; ' 8X8#.%"8:;. ' L$7. ' >+&

C+=#":+8#.=+"/.& ' +/.= ' /*=:; '."&. 'j;+#+#;.=$Z". ' 7.;$&/.,#H ' ."&. ' /.= ' ],#.8#.& 'O+=%.& '/.=

Q.;$&/,*&- ' >+& ' j8+="$8"8 ' *&/ ' 5#+Z"8:;.= ' (.=%$#"#"8 ' ?83*3@hiK3 ' j;+#+#;.=$Z". ' F"=/ ' $%

;]*6"-8#.& ' "% ' M:;%$,7$&/ ' N!Q[Q.=.":; ' 7." ' K22 ' &% ' /*=:;-.6P;=#hii' *&/ ' 6P;=# ' G*=

)%%*&8*ZZ=.88"+&'?/*=:;'/"=.1#.'N![T":;#'<"=1*&-.&hih'*&/'P7.='C$,:"#="+,7",/*&-@3

(.='M:;F.=Z*&1#'/.='k;.=$Z".'>+&',.":;#.='7"8'%"##.,8:;F.=.='j8+="$8',".-#'&+:;'"%%.='$*6

/.='#+Z"8:;.&'5&F.&/*&-'>+&'C+=#":+8#.=+"/.&hibH'7."'/.&.&'%$&'/".'<"=18$%1."#'"&'8".7.&

E,$88.&'."&#.",#'A'E,$88.'2'"8#'8.;='8#$=1'F"=18$%H'E,$88.'R'8:;F$:;'F"=18$%3'(".'#+Z"8:;.

5&F.&/*&- ' "8# ' /.= ' 8X8#.%"8:;.& ' $*6-=*&/ ' ";=.= ' -.="&-.=.& ' e.7.&F"=1*&-.& ' "%%.=

>+=G*G".;.&hiRH'8+6.=&'/.=',+1$,.'4"&8$#G'"%'\"&7,":1'$*6'/".'M:;F.=.'/.='4=1=$&1*&-'$*:;

.=6+,->.=8Z=.:;.&/ ' "8#3 ' OP= ' /". '<"=18$%1."# ' #+Z"8:;.= ' 5&F.&/*&-.& ' "8# ' &$#P=,":; ' /$8

>.=F.&/.#. '!.;"1., ' ?G3Q3 'M$,7.H 'C=.%.'+/.= 'M:;$*%@ '%"# ' .&#8:;."/.&/H ' /$ ' .8 ' 6P= ' ."&.

.66.1#">. ' 5*6&$;%. ' /.8 ' <"=18#+668 ' "& ' /". ' \$*# ' 8+=-.& ' %*`3 ' d+%.&#$& ' G."-# ' 8":;

hi2 \+,":1'g'B.":;=$#;H'2III
hiJ \$,8$,,'.#'$,3H'JVVb
hiK T.*&-'g'Q".7.=H'JVVK_'E=*#%$&&H'JVVV_'T*"H'JVVJ
hii T.7F+;,H'JVVK
hih !$,,$#'.#'$,3H'2IIi_'E=*.-.='.#'$,3H'2IIh
hib (.,'B+88+'g'O="./,$&/.=H'JVVh_'l7.=7,":1'P7.='/".'%+%.&#$&'P7,":;.&'k;.=$Z".>.=6$;=.&'-"7#'$*:;'

L+##,".7H'JVVh3
hiR E++H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 22b

M#.=+"/8:;$*%'$,8'.66.1#">8#.8'!.;"1.,'"&'/.='E+%7"&$#"+&'%"#'C$,:"Z+#="+,hiU3

e.7.&'/.&'d+&+#;.=$Z".&H'7."'/.&.&'&*='."&'<"=18#+66'$&-.F$&/#'F"=/H'#=.#.&'"&'/.&',.#G#.&

S$;=.&'"%%.='%.;='/".'E+%7"&$#"+&8#;.=$Z".&H'B+#$#"+&8#;.=$Z".&'*&/'M.f*.&G#;.=$Z".&hiI

"&'/.&'!+=/.=-=*&/3'\".='%*`'%$&'a./+:;'/$=$*6'$:;#.&H'/$88'8":;'/".'$&-.F$&/#.&'M#+66.

"&'";=.= '<"=18$%1."# '.=-]&G.&'*&/'&":;#'7.;"&/.=&3 '(".'8"&&>+,,.'E+%7"&$#"+&'%.;=.=.=

d"##.,'.=%D-,":;#'.8H'/".'d.&-.'/.='4"&G.,8*78#$&G.&'*&/'8+%"#'$*:;'/.=.&'*&.=FP&8:;#.

e.7.&F"=1*&-.&'G*'>.=="&-.=&'*&/'";=.'<"=1*&-8>+=GP-.'?F".'8:;&.,,.&'<"=1*&-87.-"&&

*&/'466"G".&G'/.='<"=1*&-@'."&$&/.='.=-]&G.&/'G*'&P#G.&3

<"=18$%1."#'*&/'e.7.&F"=1*&-.&

C+=#":+8#.=+"/.';$7.&'G$;,=.":;.'e.7.&F"=1*&-.&'F".'G3Q3'E+Z68:;%.=G.&H'>"=$,.')&6.1#.

*&/'\$*#$#=+Z;".hhVH 'F.,:;.'/*=:;'/.&'>+&'C+=#":+8#.=+"/.&'>.=*=8$:;#.&'4"&-="66 ' "& '/.&

E+,,$-.&%.#$7+,"8%*8 ' /.= '\$*# ' ;.=>+=-.=*6.& 'F"=/hh23 ' C$,:"#="+, ' G."-#. ' 7." ' +=$,.= ' +/.=

#+Z"8:;.= '5&F.&/*&-' "&'1,"&"8:;.&'!.=8*:;.&'.7.&8+'F".' #+Z"8:;'$ZZ,"G".=#.8 'k$:$,:"#+,

?2HJi[?0\@J(K@'"&'RV[UVx'/.='O],,.'."&.'/.*#,":;.'T"&/.=*&-'/.='Z8+="$#"8:;.&'T]8"+&.&H'JV[

Jhx'/.= '7.;$&/.,#.& 'T]8+&.& '>.=8:;F$&/.&'>D,,"-hhJ3 'C$,:"#="+, '1$&&'$7.= '&*= '7.-=.&G#

."&-.8.#G#'F.=/.&H'6P;=#'.8'/+:;'"&';D;.=.='(+8"8'+/.=',]&-.=.='5ZZ,"1$#"+&'$*:;'7."',+1$,.=

5&F.&/*&-'G* '\XZ.=:$,:]%".3 '(.8F.-.&'F"=/ '.8 ' "& '/.= 'j8+="$8"8#;.=$Z". ';$*Z#8]:;,":;

/*=:;'C$,:"Z+#="+,hhKH'."&'F."#.=.8'C$,:"#="+,$&$,+-+&H'.=8.#G#3')&'M#*/".&'F*=/.'7."'#+Z"8:;.=

4"&G.,#;.=$Z".'%"#'/".8.%'!(B[T"-$&/.&'"&'RVx'/.='O],,.'7"&&.&'8.:;8'7"8'$:;#'<+:;.&

."&. ' 8"-&"6"1$&#. '!.=7.88.=*&- ' .=G".,#H 'F+7." ' 8":; ' G3k3 ' $*:; ' &$:; ' GF." '<+:;.& ' 8:;+&

Q.;$&/,*&-8.=6+,-.'G."-#.&hhi3 '(".'<"=18$%1."# 'F$='7." '-,.":;.= '5&F.&/*&-8$=# '%"#'/.=

>+& ' C$,:"#="+, ' >.=-,.":;7$=H ' -.%.88.& ' $& ' /.= ' >+& ' ;+:;Z+#.&#.& ' C+=#":+8#.=+"/.& ' "%

$,,-.%."&.&'8"-&"6"1$&#'8:;,.:;#.=hhhH'"%'\"&7,":1'$*6'/".'<"=1*&-8Z.=8"8#.&G'$7.='/.*#,":;

7.88.=hhb3'($8'!([5&$,+-'7.."&6,*88#'?$*6-=*&/'8."&.='8:;&.,,.=.&'!.=8#+66F.:;8.,*&-'7."

8X8#.%"8:;.='Y"=1*,$#"+&@'/.&'C$,:"*%%.#$7+,"8%*8'2VV'7"8'JVV[6$:;'F.&"-.='$,8'/$8'$1#">.

!(hhRH'6P;=#'$7.='"&':$3'JVx'/.='O],,.'G*'\$*#"=="#$#"+&.&hhU'['."&.'e.7.&F"=1*&-H'/".'>".,.

d"##.,H ' /". ' $,#.=&$#"> ' G* ' C+=#":+8#.=+"/.& ' "& ' /.= ' j8+="$8"8#;.=$Z". ' ."&-.8.#G# ' F.=/.&H

hiU L.&$*.=.8'7."'E++H'JVVh
hiI T.7F+;,H'JVVK
hhV Q=*&.='.#'$,3H'JVVK
hh2 0"8;"'.#'$,3H'JVVJ
hhJ e$-Z$,'.#'$,3H'JVV2
hhK C$,:"Z+#=".&.'+/.='(+>+&.cH'T.+'T$7+=$#+=".8H'(]&.%$=1
hhi E=$-7$,,.H'2IIh
hhh d$8+&'.#'$,3H'JVVJ
hhb ("M.Z"+'.#'$,3H'2III_'C$%$=$8$'.#'$,3H'JVVK
hhR d.&&.'g'T$=8.&H'2IIJ_'E=$-7$,,.H'2IIh
hhU B$%8$X'.#'$,3H'2IIi_'d$8+&'.#'$,3H'JVVJ_'Q=*&.='.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 22R

-.%."&8$%';$7.&hhI3'5*:;'F"=1#'.8'#=+#G'8:;&.,,.=.='!.=8#+66F.:;8.,*&-'$*6'/.&'C$,:"*%[

%.#$7+,"8%*8H ' /.& ' C$,:*"%[Q,*#[ ' *&/ ' C$,:"*%[N="&8Z".-.,H ' F$8 ' 7." ' ,$&-.= ' *&/ ' ;D;.=

/+8".=#.= '5&F.&/*&- ' ?.%Z6+;,.&. 'd$c"%$,/+8"8 ' 2VV ' -n<+:;. ' 7." ' hVµ-n- ' M$,7.@ ' ."&.

l7.=F$:;*&-'/.='5*88:;."/*&-'>+&'C$,:"*%'"%'N="&'>3$3'7."'/".87.GP-,":;'>+=7.,$8#.#.&

j$#".&#.& ' &D#"- ' %$:;#hbV_ ' /.&&+:; ' F"=/ ' .8 ' $*:; ' 6P= ' T$&-G."#$&F.&/*&-.& ' $,8 ' 8":;.=

.=$:;#.#hb23 ' OP= ' /". ' M+&/.=6+=%.& ' /.= ' j8+="$8"8 ' -.,#.& ' /".8. '<"=18$%1."#8$&-$7.& ' &":;#

GF"&-.&/H '/+:;'G3Q3 '7." '/.= ' $,,-.%."& '$,8 ' 8:;F.= ' #;.=$Z".=7$= '-.,#.&/.&'5:=+/.=%$#"#"8

:+&#"&*$ ' \$,,+Z.$* ' F$= ' ."&. ' E+%7"&$#"+&8#;.=$Z". ' $*8 ' C$,:"Z+#="+, ' *&/ ' k$:=+,"%*8

.66.1#">hbJ3

d+/.=&.'k;.=$Z".6+=%W'E+%7"&$#"+&8['%"#'M.f*.&G#;.=$Z".

4"&.'E+%7"&$#"+&'>+&'C$,:"#="+,'+/.='C$,:"Z+#="+,'*&/'."&.%'C+=#":+8#.=+"/'.=6P,,#'/".'+7.&

-.&$&&#.& ' O+=/.=*&-.& ' $& ' ."&. ' E+%7"&$#"+&8#;.=$Z".hbKH ' F+7." ' 8":; ' /.= ' 8:;&.,,.

<"=1*&-8$&#="##'/.='C+=#":+8#.=+"/.'-.-.&P7.='/.%',$&-8$%.&'?7"8'G*%'<"=1*&-8%$c"%*%

8.:;8'7"8'$:;#'<+:;.&'/$*.=&/.&hbi@'/.8'!(B[T"-$&/.&'$,8'>+=#.",;$6#'.=F."8#3'5*:;'7,."7#

"&'/.='E+%7"&$#"+&'/$8'$&8+&8#.&'=.,$#">',.":;#'G*'"&$1#">".=.&/.'C$,:"Z+#="+,'8#$7",hbh3'(".

<"=1*&-8Z.=8"8#.&G'"8#'/.='>+&'C+=#":+8#.=+"/.&'P7.=,.-.&H'F+7."'8":;'/$8'!([5&$,+-'>3$3

7." ' ,$&-.= ' *&/ ' ;]*6"-.= '5&F.&/*&- ' "% '!.=-,.":; ' G*%'C+=#":+8#.="+/ ' $,8 ' 8":;.=.= ' *&/

&.7.&F"=1*&-8]=%.='7.F];=#3'(".'E+%7"&$#"+&'F"=/'-.&.=.,,'$,8';+:;F"=18$%'."&-.8#*6#hbb

*&/ '.=6=.*# ' 8":; 'F$:;8.&/.= '51G.Z#$&G 'A ' 8:;+& '2IIb 'F*=/. ' 8". ' "& 'Uix'/.= 'O],,. '>+&

j8+="$8"8'$&-.F.&/.#hbR3

(".'#+Z"8:;.'M.f*.&G#;.=$Z".'%"#'/".8.&'E+%Z+&.&#.&'F*=/.'>+&'T.7F+;,'.#'$,3hbU'.=8#%$,8

.=6+,-=.":;'-.#.8#.#H';$#'8":;'"&'."&.='F."#.=.&'M#*/".hbI'7.F];=#'*&/'"8#'"&GF"8:;.&'F."#;"&

.#$7,".=#3')&'/".8.='1,$88"8:;.&'O+=%'*%6$`#'8".'&.7.&'C$,:"Z+#="+,'."&';+:;Z+#.&#.8'E,$88.'2

C+=#":+8#.=+"/'F".'Q.#$%.#;$8+&.'("Z=+Z"+&$#._';".=>+&'F*=/.'."&.'&.*.'O+=%*,".=*&-hRV

1P=G,":;'>+&'/.&'G*8#]&/"-.&'Q.;D=/.&'-.Z=P6#3'(".'M.f*.&G#;.=$Z".'/*=:;,]*6#'/=."'G."#,":;

$*6."&$&/.='6+,-.&/.'j;$8.&W'/".'C,.$=.&:.[j;$8.H'/".'l7.=-$&-8Z;$8.'*&/'/".'4=;$,#*&-8[

Z;$8.H 'F+7." ' "% 'k;.=$Z".>.=,$*6 ' /.= '%./"1$%.&#D8. 'M:;F.=Z*&1# ' >+& ' $&6]&-,":; ' GF."

hhI Q=*&.='.#'$,3H'JVVK
hbV Q.=#;[S+&.8'.#'$,3H'2IIK
hb2 E++H'JVVh
hbJ Q=",,'.#'$,3H'JVVh
hbK T;$6$'.#'$,3H'JVVK_'j$ZZ'.#'$,3H'JVVK
hbi <"#%$&H'JVV2
hbh O=$&G'.#'$,3H'JVVJ',".6.=&'."&.'N&#.=8*:;*&-';".=G*3
hbb d$8+&'.#'$,3H'JVVJ
hbR d=+F".#G'.#'$,3H'2IIU
hbU T.7F+;,'.#'$,3H'2IIU
hbI T$%7$'g'T.7F+;,H'JVV2
hRV ($">+7.#H'T.+'j;$=%$'5MH'Q$,,.=*ZH'(]&.%$=1'?7."'E$*6%$&&'.#'$,3H'JVVJ'>+=-.8#.,,#@



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 22U

$7F.:;8.,&/'-.-.7.&.&'C+=#":+8#.="+/.&'$*6'/$8'5*6#=$-.&'>+&'C$,:"Z+#="+,'P7.=-.;#3')&'/.=

4=;$,#*&-8Z;$8.'F"=/',./"-,":;'8.,#.&'C$,:"Z+#="+,'$&-.F.&/.#3'(".'!.;"1.,'?k=]-.=8#+66.'/.=

M$,7.&H 'C=.%.8 '*&/'M:;]*%.@ ' 8Z".,.& '$*:; ' "& '/.& 'E+%7"&$#"+&8#;.=$Z".& '."&. 'G.&#=$,.

B+,,. '7." '/.= '!.=%"##,*&- '/.= '<"=18$%1."#_ ';".= ' .=F".8 ' 8":; '/". 'E+%7"&$#"+& '/.8 '!([

5&$,+-.8 '%"# ' C,+7.#$8+, ' j=+Z"+&$#. ' M:;$*% ' ?0,*ckdH ' C+&&.#":8@ ' +/.= ' ."&.% ' $&/.=.&

M:;$*%'$,8'$%'.66.1#">8#.&hR23

!([5&$,+-$',$88.&'8":;'&.7.&'(.c$%.#;$8+&[(.=">$#.&'$7.= '$*:;'%"#'&"./="-'/+8".=#.%

CX:,+8Z+="&'-*#'1+%7"&".=.&W';".='G."-#.'8":;'/".'"&#.=%"##".=.&/[;+:;/+8".=#.'5&F.&/*&-

>+&'k$:$,:"#+,'/.='#]-,":;.&'5ZZ,"1$#"+&'P7.=,.-.&3'M".'"8#'-*#'>.=#=]-,":;'*&/'7."'-,.":;.=

<"=18$%1."#'/*=:;'-.="&-.=.&'Y."#$*6F$&/'$&-.&.;%.='*&/'/.*#,":;'1+8#.&-P&8#"-.=hRJ3

Y*='Y."#'F"=/'$*:;'$&'/.='4&#F":1,*&-'."&.8'&.*.&'#+Z"8:;'G*'$ZZ,"G".=.&/.&'!([5&$,+-8

-.$=7."#.#W'k"8+:$,:"#$#.'M$,7.'7.6"&/.#'8":;'"&'/.='j;$8.'))'/.='1,"&"8:;.&'4&#F":1,*&-'*&/

;$#'6=P;.&'<"=18#*/".&'G*6+,-.'1."&.'4"&6,P88.'$*6'/.&'C$,:"*%%.#$7+,"8%*8hRK3

i3i3J3'<."#.=.'41G.%.

i3i3J323'L=*&/,$-.&
(".'e.*=+/.=%"#"8'$#+Z":$'?$#+Z"8:;.'(.=%$#"#"8H'5(@''*&/'/".'$,,.=-"8:;.'E+&#$1#/.=%$#"#"8

-.;D=.&'&.7.&'/.='j8+="$8"8''G*%'E=."8'/.='"%%*&7./"&-#.&'41G.%.H'$&'/.=.&'57,$*6'&$:;

."&.= ' M.&8"7","8".=*&-8Z;$8. ' $1#">".=#. 'k[Y.,,.&hRi' 7.#.","-# ' 8"&/3 '<". ' $*:; ' /". ' j8+="$8"8

;$7.&'8".'."&.'%*,#"6$1#+=".,,.'4&#8#.;*&-8-.8:;":;#.'%"#' "%%*&7./"&-#.&'?G3Q3'B.$1#"+&

$*6'N%F.,#$,,.=-.&.@H '$7.='$*:;'"%%*&*&$7;]&-"-.&'?G3Q3'O.##8#+66F.:;8.,8#D=*&-.&'/.=

\$*# ' *&/ ' Z8X:;+[ ' 7GF3 ' &.*=+>.-.#$#">. ' M#D=*&-.&@ ' N=8$:;.& ' *&/ ' >.=%*#,":; ' Z+,X-.&

>.=.=7#.='("8Z+8"#"+&3'($8'1,"&"8:;.'Q",/'"8#'>+&'/.%'%$88">.&'S*:1=."G'-.Z=]-#'*&/'*%6$88#

/". ' 1,$88"8:;.& ' 41G.%G.":;.&W ' M:;*ZZ*&-H ' j$Z.,[ ' *&/ ' !.8"1.,7",/*&- ' %"# ' 6+,-.&/.%

e]88.&'*&/'E=*8#.&7",/*&-3

hR2 E++H'JVVh'7.8:;=."7#'/.&'G."#,":;.&'57,$*6'/".8.='k;.=$Z".8#=$#.-".'-.&$*3
hRJ 57.H'd3H'.#'$,3H'JVVb
hRK S$;=."8'g'0�E..6.H'JVVi_'M:;&."/.='.#'$,3H'JVVi_'Y"%%.=%$&&'.#'$,3H'JVVi
hRi \."&.'.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 22I

5#+Z"8:;.'(.=%$#"#"8

(.='E=$&1;."#87.-"&&'/.='5('6],,#'+6#'"&8'6=P;.'E"&/.8$,#.='*&/'G."-#'8":;'/$&&'$&'<$&-.&

*&/ ' 7.;$$=#.% ' E+Z6 ' ?8+-3 ' d",:;8:;+=6@3 ' (+:; ' $*:; ' /.= ' E=$&1;."#87.-"&& ' "%

4=F$:;8.&.&$,#.= '1+%%#'"%%.=';]*6"-.='>+=H'F+7."'/$8'1,"&"8:;.'Q",/'/.8'41G.%8'&$:;

/.%'GF."#.&'T.7.&8a$;='/.%'7."%'4=F$:;8.&.&'-,.":;#'A'$7-.8.;.&'/$>+&H'/$88'G*&]:;8#

/".'M#=.:18."#.&'*&/'.=8#'8Z]#.='/".'Q.*-.8."#.&'/.='L.,.&1.'7.#=+66.&'8"&/3')&"#"$,',".-#'."&.

k\'J[$7;]&-"-.')%%*&$&#F+=#'>+=H'/".'/*=:;'/".'6P='/".8.'Y.,,$=#'#XZ"8:;.&'CX#+1"&.')T[iH

)T[h ' *&/ ' )T[b ' %./"".=# ' F"=/_ ' 7." ' :;=+&"8:;.& ' \$*#,]8"+&.& ' ;"&-.-.& ' 8#.;.& ' )Oe[γ

Z=+/*G".=&/.'k\'2[Y.,,.&'"%'!+=/.=-=*&/hRh3')%'Q,*#7",/'6$,,.&'."&.'8#$=1.'4+8"&+Z;",".'*&/

/.*#,":;'.=;D;#.8')-4'$*63

(". ' \$*# ' "8# ' /*=:; ' /". ' N&#.=6*&1#"+& ' /.= ' k$,-[ ' *&/ ' M:;F."`/=P8.& ' ?M.7+8#$8. ' *&/

\XZ+;"/=+8.@ ' $,,-.%."& ' -,$&G,+8 ' *&/ ' #=+:1.& ' %"# ' >.=-=D7.=#.% ' 07.=6,]:;.&=.,".6

?T":;.&"6"1$#"+&@3'Q"8'/".'5('%"#'G*&.;%.&/.%'5,#.='$71,"&-#'?+6#'>D,,"-.8'5*8;.",.&'*%

/$8'KV3'T.7.&8a$;=@'"8#'8".'M:;F$&1*&-.&'/*=:;'Z8X:;"8:;.'O$1#+=.&'?F".'G3Q3'M#=.`@'*&/

N%F.,#."&6,P88. ' q*3$3 ' ?j8.*/+[@5,,.=-.&. '*&/' a$;=.8G."#,":;. '!.=8:;,.:;#.=*&-' "& '<"&#.=

*&/'O=P;a$;=o'*&#.=F+=6.&3

5,,.=-"8:;.'E+&#$1#/.=%$#"#"8

Q."'/.='$,,.=-"8:;.&'E+&#$1#/.=%$#"#"8'8"&/'"%'L.-.&8$#G'G*='5('>3$3'C(U^':X#+#+c"8:;.'k[

Y.,,.&'>+&'Q./.*#*&-H'+7F+;,'/".'>+=;.==8:;.&/.&'CX#+1"&.'?)T[J'*&/')Oe[γ)  F".'7."'/.=

5('$*:;'>+&'k[\.,6.=[Y.,,.&' -.7",/.#'F.=/.&hRb3'(".'(.=%$#"#"8',]88#'8":;'/*=:;'.=&.*#.&

E+&#$1#'G*%'5&#"-.&H'%."8# '."&.%'\$Z#.&H'"%%.='F"./.='$*68'e.*.'$*8,D8.&H'F$8'/$G*

-.&P#G#'F"=/H'/$8'>.=$&#F+=#,":;.'5,,.=-.&'%"#'\",6.'/.8'4Z":*#$&#.8#.8'G*'"/.&#"6"G".=.&3

i3i3J3J3'<"=1*&-.&'>+&'!"#$%"&'(
Q"8;.='-"7#'.8'G*'5('*&/'/.='$,,.=-"8:;.&'E+&#$1#/.=%$#"#"8'1."&.'6P='/$8'k;.%$'/".8.=

5=7."# ' =.,.>$&#.& ' !.=8*:;8/$#.&H ' +7F+;, ' C$,:"#="+, ' /*=:; ' 8."&. ' "%%*&%+/*,".=.&/.&

<"=1*&-.& ' ."& ' %D-,":;.= ' E$&/"/$# ' G*= ' Q.;$&/,*&- ' /".8.= ' \$*#1=$&1;."#.& ' "8#3 ' !(B[

T"-$&/.&'F.=/.&'7."'/.=']#"+,+-"8:;'*&/'1,"&"8:;'>.=F$&/#.&'j8+="$8"8'"%'-=+`.&'B$;%.&

$&-.F.&/.#3'M".'F"=1.&'$*6'/".'%."8#.&'/.='$&'5('*&/'/.='$,,.=-"8:;.&'E+&#$1#/.=%$#"#"8

7.#.","-#.&'CX#+1"&.'$*6'."&.'5=#H'/".'/.&'!.=,$*6'/.='4=1=$&1*&-'-P&8#"-'7.."&6,*88#_'$*:;

/".'Q",/*&-'/.8'%"#'/.='5('"&'!.=7"&/*&-'8#.;.&/.&')-4'F"=/'>.=="&-.=#3'!.=8*:;.'F]=.&

;".='&D#"-'*&/'8"&&>+,,3

hRh Q$:;$=".='g'L.;$H'JVVV
hRb \."&.'.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2JV

i3i3K3'<."#.=.')%%*&1=$&1;."#.&'/.='\$*#
e.7.&'/.= '+7.&'$&-.8Z=+:;.&.&'L=*ZZ.'/.= '41G.%.'-"7# '.8'&+:;'."&.'!".,G$;, '$&/.=.=

\$*#.=1=$&1*&-.& ' %"# ' $*#+"%%*&.% ' \"&#.=-=*&/3 ' OP= ' ."&"-. ' >+& ' /".8.& ' -"7# ' .8 ' $*8

!.=8*:;.& ' *&/ ' M#*/".& ' -.F+&&.&. '($#.&H ' /". ' $*:; ' /$8 '5*8%$` ' +/.= ' /". '<"=1$=# ' /.=

4"&6,*`&$;%.'>+&'!(B[T"-$&/.&'7.8:;=."7.&3')%'\"&7,":1'$*6'/".8.8'F."#.'O.,/'1+%Z,.c.=

4=1=$&1*&-.&'*&/'/".'+6#'8Z]=,":;.&')&6+%$#"+&8f*.,,.&'1D&&.&';".='&":;#'$,,.'E=$&1;."#.&

*&/'/".'G*-.;D="-.&'($#.&'.=8:;DZ6.&/'7.;$&/.,#'F.=/.&_'.8'%*`'."&.'Q.8:;=]&1*&-'$*6

."&"-.'Q."8Z".,.H'G*'/.&.&'&.&&.&8F.=#.'N&#.=8*:;*&-8.=-.7&"88.'>+=,".-.&H'.=6+,-.&3

i3i3K323'd+=Z;$.$

L=*&/,$-.&

(".8.'$*:;'$,8'M:,.=+/.=%"$':"=:*%8:="Z#$'7.1$&&#.'4=1=$&1*&-'"8#'."&.'"&'";=.='j$#;+-.&.8.

*&/ '^$,<-</,&' *&1,$=.H'1*#$&.'+/.='8*71*#$&.'O+=%'/.='M1,.=+/.=%".'+;&.'+/.='%"#'&*=

-.="&-.= 'Q.#.","-*&-'"&&.=.= '0=-$&.3'M".'1$&&' "&' a./.%'5,#.= '7.-"&&.&H'-.;# ' a./+:;'&*=

8.,#.&'"&'/".'-.&.=$,"8".=#.'O+=%H'/".'Z=+-=.88">.'8X8#.%"8:;.'M1,.=+/.=%".'?jBMM@'P7.=H

/.=.& 'j=+-&+8. ' "%'L.-.&8$#G 'G*= ' ,+1$,.& 'O+=%'>+&' ";=.%'!.=,$*6 '$7;]&-"- '%]`"- '7"8

"&6$*8#'"8#3'd+=Z;$.$'G.":;&.#'8":;'2-,#,'7%'/*=:;'*%8:;=".7.&.H'"%'Y.&#=*%'"&/*=".=#.'*&/

;XZ.=['+/.='/.Z"-%.&#".=#.'\.=/.'$*8H'/".'?F.&&'8".'$1#">'8"&/@'$*`.&'>+&'."&.%'>"+,.##.&

B"&- ' ?9,",$: ' ="&-9@H ' ."&.% ' 4&#GP&/*&-8G.":;.&H ' *%-.7.& ' 8"&/ ' *&/ ' $& 'L=D`. ' G*&.;%.&

1D&&.&3 ' 5& ' /.= ' M#"=& ' 8"&/ ' /". ' \.=/. ' +6# ' 8]7.,;".7$=#"- ' ?9.& ' :+*Z ' /. ' 8$7=.9@H ' $& ' /.=

4c#=.%"#]#.&'7$&/6D=%"-H'F+/*=:;'%$&'/".',"&.$=.'>+&'/.='j,$f*.[M1,.=+/.=%".'$7-=.&G#3

5*:; ' 1D&&.& ' #".6.= ' ,".-.&/. ' M:;":;#.& ' ."&7.G+-.& ' 8."& ' +/.= ' 8":; ' /". ' \.=/. ' 7."

L.&.=$,"8".=*&-'7*,,D8 '*&/'*,G.=".=.&/'>.=]&/.=&3 'O.;,.&'$&#"&*:,.]=.'5&#"1D=Z.= ' ?5e5@

?5*6#=.#.& ' "& 'iVx'/.= 'O],,.@ '*&/ ' 8X8#.%"8:;. '4&#GP&/*&-8G.":;.&H ' 8+ ' "8# ' ."&. '-P&8#"-.

j=+-&+8.'G*'8#.,,.&3'(".'M:;F.=.'/.='T]8"+&.&',]88#'8":;'G*='>.=-,.":;.&/.&'Q.*=#.",*&-'>+&

k;.=$Z"..=6+,-.& ' "& ' j*&1#.8X8#.%. ' ."&#.",.&H ' F+7." ' $7.= ' 1."& ' ."&;."#,":;.8 ' MX8#.% ' "&

L.7=$*:;'"8#3

:,'$<-</,'7%'.=1.&&#'%$&'%$88">.'*&/'8.;='/":;#.'E+,,$-.&$7,$-.=*&-.&'>3$3'"&'/.='(.=%"8H

k.,.$&-".1#$8".' *&/ ' +7.=6,]:;,":; ' Z.=">$81*,]=. ' ,X%Z;+:X#]=. ' )&6",#=$#"+&.&3 ' Q." ' /.%

$7-.,$-.=#.& 'E+,,$-.& ' ;$&/.,# ' .8 ' 8":; ' *% ' /". ' kXZ.& ' ) ' *&/ ' )))H ' F+7." ' ";=. ' >.=%.;=#.

Q",/*&-hRR' $,8 ' N=8$:;. ' .;.= ' "& ' O=$-. ' 1+%%# ' $,8 ' >.=="&-.=#.= ' 577$*hRU3 ' (". ' E+,,$-.&[

$7,$-.=*&-.& ' 8"&/ ' F+;, ' G*%"&/.8# ' #.",F."8. ' $*6 ' ."&. ' 8#$=1. ' O"7=+7,$8#.&Z=+,"6.=$#"+&

hRR T.B+XH'2IRJ_'Q+.,8%$'.#'$,3H'2IIh
hRU k$1./$'.#'$,3H'2IIi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2J2

G*=P:1G*6P;=.&H'F+7."'%$&',.#G#,":;'$7.='."&.&'"%%*&%./"".=#.&'!+=-$&-'$,8'5*8,D8.='/.8

j=+G.88.8'>.=%*#.#'*&/'/$;.='/".8.'4=1=$&1*&-'"&'/".'L=*ZZ.'/.='5*#+"%%*&1=$&1;."#.&

."&+=/&.#3')&/"G';".=6P='"8#H'/$88'7."'*&7.;$&/.,#.&'j.=8+&.&'%"#'d+=Z;$.$'/.=',D8,":;.')T[J

B.G.Z#+='"%'M.=*%'.=;D;#'"8#H'F$8'$*6'/".'Q.#.","-*&-'>+&'$1#">".=#.&'k[TX%Z;+:X#.&'$&'/.=

j$#;+-.&.8.';"&F."8#hRI3'OP='/".'("$Z./.8.'/.='T.*1+:X#.&'"8#'$*:;'/".'Q.8:;$66.&;."#'/.8

L.6]`.&/+#;.,8 ' "& ' /.= ' \$*# ' >.=$&#F+=#,":;H ' /$ ' 8". ' /.=.& ' d"-=$#"+&8>.=;$,#.& ' $*8,D8#H

F.8F.-.& ' &.7.& ' M#D=*&-.& ' /.8 ' E+,,$-.&8#+66F.:;8.,8 ' *&/ ' /.= ' )%%*&=.-*,$#"+& ' $*:;

L.6]`8:;]/.&'$&'/.='j$#;+-.&.8.'7.#.","-#'8."&'1D&&.&hUV3

'

<"=1*&-.&'$*6'G.,,*,]=.='47.&.

07F+;, '/". ' -.&$*.& '<"=1%.:;$&"8%.& ' >+& 'C$,:"#="+, ' $*6 '/". '4,.%.&#. '/.= 'd+=Z;$.$[

.&#8#.;*&-'F."#-.;.&/'*&7.1$&&#'8"&/H'-"7#'.8'"&'>"#=+'*&/'"&'>">+[N&#.=8*:;*&-.&'P7.='/".

<"=1*&-.&'/.8'([\+=%+&8'"&'/".8.&'Q.=.":;.&3'($8'8#.,,#'."&.&'-*#.&'5&,$`'6P='/".'*&#.&

7.8:;=".7.&.&'Q.;$&/,*&-8>.=8*:;.'/".8.='4=1=$&1*&-'%"#'!(B[T"-$&/.&'/$=3

5&'Z8+="$#"8:;.='\$*#'F*=/.'6.8#-.8#.,,#H'/$88'C$,:"Z+#="+,'/".'4cZ=.88"+&'/.8'"&#.=G.,,*,]=.&

5/;]8"+&8%+,.1P,8[2H '/.8 '>+&'4&/+#;.,G.,,.& '-.7",/.#.& 'T.*1+:X#.&$/;]8"+&8%+,.1P,8[2

*&/'/.8'T.*1+:X#.&6*&1#"+&8[$88+G"".=#.&'5&#"-.&.8'2';.=*&#.==.-*,".=#hU23'(*=:;'"&'>"#=+[

!.=8*:;.'8#.,,#.'%$&'6.=&.='6.8#H'/$88'C$,:"#="+,'/".'?/*=:;'keOα'%./"".=#.@'5*87",/*&-'>+&

("$Z./.8.[6D=/.=&/.& ' .&/+#;.,"$,.& ' d+,.1P,.& ' 7,+:1".=#hUJH ' F$8 ' 7./.*#.#H ' /$88 ' !(B[

T"-$&/.& ' &.7.& ' /"=.1#.& '<"=1*&-.& ' $*6 'k[Y.,,.& ' ?83+3@ ' $*:; ' P7.= ' /". 'Q.-=.&G*&- ' /.=

4&#GP&/*&-8G.,,"&6",#=$#"+& ' ?("$Z./.8.@ '/". 'k[TX%Z;+:X#.&6*&1#"+&'%+/*,".=#3 'Y*8]#G,":;

"8#'>+&'/.='E+,,$-.&8X&#;.8.'"%'$,,-.%."&.&'*&/'/.='j=+,"6.=$#"+&'>+&'O"7=+7,$8#.&1*,#*=.&

?$*8 'j$#".&#.& '%"# 'M:,.=+/.=%". '*&/ ' $*8 ' -.8*&/.= '\$*#@ '/". ' "&;"7".=.&/. '<"=1*&- '>+&

C$,:"#="+,'7.1$&&#hUK3

k;.=$Z".>.=8*:;.

d"##,.=F.",. ' -"7# ' .8 ' G$;,=.":;. ' O$,,7.=":;#. ' P7.= ' !.=8*:;.H 'd+=Z;$.$ '%"# ' >3$3 ' #+Z"8:;

>.=F.&/.#.&'!(B[T"-$&/.&'G*'#;.=$Z".=.&H'F+7."'/".8.8'!.=6$;=.&'G*8$%%.&'%"#'N!52

Q.8#=$;,*&-'?83*3@'/".'1+&8#$&#.8#.&'Z+8"#">.&'4=-.7&"88.',".6.=#3'\]*6"-'>.=8*:;#.'%$&'/".

5&F.&/*&- ' >+& ' M#.=+"/.&H ' j.&":",,"&H ' ([j.&":",,$%"&.&H ' CX:,+8Z+="&.&H 'd$,$="$%"##.,&H

!"#$%"&'4'*&/'$&/.=.&'d"##.,&H'F$8'$7.='&*='#.",F."8.'Q.88.=*&-'7=$:;#.hUi3

hRI );&'.#'$,3H'2IIb
hUV E=".-'.#'$,3H'2IUK_'\$#$%+:;"'.#'$,3H'2IIJ
hU2 C$-&+&"'.#'$,3H2IIi
hUJ L",,.'.#'$,3H'2IIR
hUK Q+.,8%$'.#'$,3H'2IIh_'Q+##+%,.X'.#'$,3H'2IIh
hUi \*&G.,%$&&'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2JJ

0=$,.'C$,:"#="+,-$7.'F"=/'"&'%.;=.=.&'O],,.&'>+&'d+=Z;$.$'*&/'$*:;'8X8#.%"8:;.='M1,.=+8.

$,8 ' .66.1#"> ' 7.8:;=".7.&hUhH ' 7"=-# ' $7.= ' /*=:; ' /.& ' %$88">.& ' 4"&6,*88 ' $*6 ' /.& ' C$,:"*%[

%.#$7+,"8%*8'7."'/$*.=;$6#.='5&F.&/*&-'/.*#,":;.'B"8"1.&3

4"&. ' M#*/". ' >+& 'C*&&"&-;$%hUb' G."-#. ' 7." ' 2J ' j$#".&#.& ' &$:; ' ."&.= ' /=."%+&$#"-.& ' *&/

GF."%$, ' #]-,":;.& ' 5&F.&/*&- ' >+& ' C$,:"Z+#="+,[M$,7. ' 7." ' $,,.& ' Q.;$&/.,#.& ' ."&.

8"-&"6"1$&#.' ?GF"8:;.&'KUx'*&/'UVx' ,".-.&/.@ '!.=7.88.=*&- '8]%#,":;.= 'MX%Z#+%.3 '(".

M$,7. ' F*=/. ' P7.= ' e$:;# ' *&#.= ' ."&.% ' j,$8#"1>.=7$&/ ' $*6-.#=$-.&H ' F$8 ' ";=. ' Z.=1*#$&.

B.8+=Z#"+&'>+&'JHb[2Jx'+;&.'!.=7$&/hUR'$*6':$3'hVxhUU'8#."-.=#.3'M:;+&'&$:;'."&.%'d+&$#

1+&&#.'7."'$,,.&'j$#".&#.&'."&.'/.*#,":;.'!.=="&-.=*&-'>+&'4=X#;.%H'k.,.$&-".1#$8".'*&/

(X8Z"-%.&#".=*&-'6.8#-.8#.,,#'F.=/.&3')&'."&.%'F."#.=.&'O$,,7.=":;#'>+&'."&.%'d]/:;.&'%"#

d+=Z;$.$'F*=/.'"&'."&.='&.*&'d+&$#.'/$*.=&/.&'GF."%$,'#]-,":;.&'C$,:"Z+#="+,$&F.&/*&-

."&.'>D,,"-.'B.%"88"+&'/.='T]8"+&'.==.":;#'*&/'&+:;'GF."'S$;=.'&$:;'4&/.'/.= 'k;.=$Z".

1+&&#.'1."&'B.G"/">'-.6*&/.&'F.=/.&hUI3

5*:;'#+Z"8:;.'j;+#+#;.=$Z".'"8#'-.-.&'d+=Z;$.$'.66.1#">hIVH'*&/'.8'8"&/'."&"-.'(.#$",8'P7.=

/.=.&'<"=1*&-'$*6'6P='d+=Z;$.$'7./.*#8$%.'Y.,,.&'*&/'/.=.&'j=+/*1#.'7.1$&&#hI23'($'."&.

G.;&FD:;"-.'E+%7"&$#"+&8#;.=$Z".hIJ'$*8'&"./="-'/+8".=#.='N![52AQ.;$&/,*&-'*&/'#]-,":;

GF."%$,'$*6-.#=$-.&.='C$,:"Z+#="+,[M$,7.'>+&'$,,.&'7.8:;=".7.&.&'O],,.&'/".'7.8#.&'4=6+,-.

G."-#.H'8:;."&#'."&'8X&.=-"8#"8:;.='466.1#'>+=G*,".-.&3'YF"8:;.&'/.&'7."/.&'5&F.&/*&-.&

%*`'$7.='."&'G."#,":;.='d"&/.8#$78#$&/'>+&'GF."'M#*&/.&'."&-.;$,#.&'F.=/.&H'*%'&.-$#">.

)&#.=$1#"+&.& ' G* ' >.=%."/.&3 ' )& ' /".8.= ' G.;&FD:;"-.& 'M#*/". ' $& ' 2I 'E"&/.=& 'F*=/. ' ."&.

=.,$#">. ' B./*1#"+& ' /.= ' MX%Z#+%. ' >+& ' /*=:;8:;&"##,":; ' bRH2x ' .==.":;# ' ?7." ' ,"&.$=.=

M1,.=+/.=%".'RRHhx'*&/'7."'Z,$f*.$=#"-.='d+=Z;$.$'b2HUx@3

)& '1."&.%'/.= '-.&$&&#.& 'O],,. ' #=$#.& '$*6 '/". 'Q.;$&/,*&-'%"# 'C$,:"Z+#="+, '&.&&.&8F.=#.

*&.=FP&8:;#.'#+Z"8:;.'<"=1*&-.&'$*6'*&/'$*:;'Q.+7$:;#*&-.&'$&'Q,*#['*&/'N="&F.=#.&

7,".7.&' "%'k;.=$Z".>.=,$*6 '+;&.'$*66],,"-. '!.=]&/.=*&-.&3 '5,, '/".8.'O$,,7.8:;=."7*&-.&

8"&/ ' a./+:; ' &*= ' 7.-=.&G# ' $*88$-.1=]6#"-H ' /$ ' 7." ' d+=Z;$.$ ' $*:; ' MZ+&#$&=.%"88"+&.&

>+=1+%%.&'1D&&.&'*&/'/".8.'7."'Q.;$&/,*&-8>.=8*:;.&'%"#'."&.='M#=*1#*=H'F.,:;.'/.='/.=

+7.& '-.&$&&#.& '-,.":;#H ' $,8 '4=6+,-8*=8$:;. '&":;# ' $*8-.8:;,+88.& 'F.=/.&'1D&&.&_ ';".=6P=

F]=.&'/+ZZ.,7,"&/.H'Z,$:.7+1+&#=+,,".=#.'!.=8*:;.'&D#"-3

hUh \*%7.=#'.#'$,3H'2IIV_'\*%7.=#'$,3H'2IIK_'\*%7.=#'.#'$,3H'2IIi_'\*,8;+6'.#'$,3H'2IIi_'j$=1'.#'$,3H'2III_
j"=$::"&"'.#'$,3H'JVVV

hUb C*&&"&-;$%'.#'$,3H'2IIU
hUR Q+*=1.'.#'$,3H'2IIb
hUU Q+*=1.'.#'$,3H'2IIK
hUI k$XH'JVVK
hIV E.=8:;.='.#'$,3H'2IIb_'E$==.='.#'$,3H'JVVV
hI2 E*=G.'Y*8$%%.&6$88*&-'7."'E=.*#.='.#'$,3H'JVV2
hIJ E=.*#.='.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2JK

i3i3K3J3'!"#","-+

L=*&/,$-.&

!"#","-+'?+/.='T.*:+Z$#;"$'$:f*"8"#$@'"8#'."&.'Q.G.":;&*&-'6P='/$8 '2-,#,'7%&0W,-.' F."`.=H

,$&-8$% ' -=D`.= ' F.=/.&/.= ' \$*#6,.:1.&H ' /". ' 8.,#.& ' $*:; ' $*6 ' M:;,."%;]*#.& ' +/.= ' /.=

7.;$$=#.&'E+Z6;$*#',+1$,"8".=#'8"&/3'(".'�$,<-</,&'/.8'/$6P='>.=$&#F+=#,":;.&'d.,$&+:X#.&[

*&#.=-$&-8 ' "8# '*&1,$=3 '4"&. '$*#+"%%*&.'N=8$:;. 'F"=/ '>.=%*#.# ' [ '&":;# 'G*,.#G#H '/$ '/".8.

4=1=$&1*&- ' +6# ' "& ' !.=7"&/*&- ' %"# ' $&/.=.& ' $*#+"%%*&.& ' E=$&1;."#.& ' ?F". ' T*Z*8

.=X#;.%$#+/.8H'B;.*%$#+"/.='5=#;="#"8H'j8+="$8"8'+/.='("$7.#.8'%.,,"#*8@'*&/'$*#+"%%*&.&

4&/+:="&+Z$#;".&'?G3Q3 '\XZ+['*&/'\XZ.=#;X=.+8.H '8+F".'\XZ+Z$=$#;X=.+"/"8%*8@ '$*6#="##3

5*:;'/$8'!+=;$&/.&8."&'>+&'5&#"1D=Z.=&'-.-.&'d.,$&+:X#.&'*&/'/".'-=+`.'j=]8.&G'>+&

:X#+#+c"8:;.& 'k[Y.,,.& ' "& ' /.& '\$*#,]8"+&.& ' 8Z=.:;.& ' 8#$=1 ' 6P= ' $*#+"%%*&. 'N=8$:;.&hIK3

5*6-=*&/'/.='6$%","]=.&'\]*6*&-'"8#'$*:;'."&.'-.&.#"8:;.'j=]/"8Z+8"#"+&'$&G*&.;%.&H'F$8

"&8-.8$%# ' G* ' ."&.= '%*,#"6$1#+=".,,.&H ' Z+,X-.&"8:;.& 'C;$=$1#.="8#"1 ' 6P;=#hIi3 ' Q." '!"#","-+[

j$#".&#.& ' F.=/.& ' >".,. ' ;*%+=$,. ' *&/ ' G.,,%./"".=#. ' 57.==$#"+&.& ' /.8 ' )%%*&8X8#.%8

7.8:;=".7.&H ' F+7." ' /$8 ' 5*6#=.#.& ' >+& ' +=-$&8Z.G"6"8:;.& ' 5*#+$&#"1D=Z.=& ' $*:; ' +;&.

1,"&"8:;.'d$&"6.8#$#"+&'."&.='5*#+"%%*&.=1=$&1*&-';]*6"-'"8#3'j$#".&#.&'%"#'/".8.%'Q.6*&/

;$7.&'."& '.=;D;#.8 'B"8"1+H ' 8Z]#.= '."&. ' 8*71,"&"8:;. '+/.= '+66.&.'5*#+"%%*&1=$&1;."#' G*

.&#F":1.,&hIh3

e.7.& ' /.& ' #+Z"8:; ' G* ' $ZZ,"G".=.&/.& ' )%%*&%+/*,$#+=.& ' j8+=$,.&H ' k$:=+,"%*8 ' *&/

j"%.:=+,"%*8'F"=/'$*:;'C$,:"Z+#="+,'"&'/.='D%&4*;,&'$&-.F.&/.#3'47.&8+'>.=8*:;#'%$&'+6#

*&/ ' =.,$#"> ' .=6+,-=.":; ' ."&. ' E+%7"&$#"+&8#;.=$Z". ' %"# ' Q=."#7$&/ ' N![5 ' +/.= ' ."&.

d+&+#;.=$Z".'%"#'M:;%$,7$&/'N![Q'3

<"=1*&-.&'$*6'G.,,*,]=.='47.&.

d$&'>.=%*#.#'7."'d.,$&+:X#.&'!(B'*&/'8:;=."7#'/.88.&'T"-$&/.&'/".'O];"-1."#'G*H'/".

d.,$&+-.&.8.'$&G*=.-.&hIb3'<."#.=.'8Z.G"6"8:;.'4"&6,P88.'$*6'/".'57,]*6.'"%')%%*&8X8#.%

?>3$3'$*6'/".':X#+#+c"8:;.&'466.1#.'-.-.&'d.,$&+:X#.&@H '/".'!"#","-+'7.-,."#.&H'8"&/'&":;#

*&#.=8*:;#_'/".'F."#=.":;.&/.&'<"=1*&-.&'/.='!(B[T"-$&/.&'$*6'/$8')%%*&8X8#.%',$88.&

$7.='&+:;'>".,'B$*%'6P='%D-,":;.'466.1#.3

hIK 0&-.&$.'.#'$,3H'JVVK_'L$*#;".='.#'$,3H'JVVK
hIi L.&$*.=.8'G*%'<"88.&'P7.='!"#","-+'7."'L="%.8H'JVVh3
hIh Q.##.=,.'.#'$,3H'2IUh_'L;+&.*%'.#'$,3H'2IUR
hIb L="%.8H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Ji

k;.=$Z".>.=8*:;.

C$,:"Z+#="+,'F*=/.'."&.=8."#8'"&'E+%7"&$#"+&'%"#'N![k;.=$Z".H'$&/.=.=8."#8'G*8$%%.&'%"#

/.% ' C+=#"8+&/.=">$# ' C,+7.#$8+, ' $&-.F.&/.#3 ' T.#G#.=.8hIR' F*=/. ' %+=-.&8H ' C$,:"Z+#="+,

$7.&/8'$*6-.#=$-.&H'F$8'7."'G.;&'/.='GFD,6'7.+7$:;#.#.&'j$#".&#.&'?.&#8Z=3'UKx@'G*'."&.=

/*=:;8:;&"##,":;'Ihx"-.&'B./*1#"+&'/.='/.Z"-%.&#".=#.&'O,]:;.&'6P;=#.3'(".'4=-.7&"88.'/.=

N![E+%7"&$#"+&8#;.=$Z". ' ?N![5 '*&/ ' &":;#H 'F". ' +7.& ' $,8 '4"&G.,#.=$Z".H 'N![Q�@ 'F$=.&

*&."&;."#,":;_ 'GF." 'M#*/".& 'G."-#.& '+;&.'e.7.&F"=1*&-.&'-*#. '4=6+,-. '7." 'E"&/.=& '*&/

4=F$:;8.&.&hIUH ' ."&"-. 'F."#.=. ' $7.= ' 1+&&#.& ' &*= '%"&"%$,. 'Q.88.=*&- ' 6.8#8#.,,.&hII3 '(".

<"=18$%1."#'>+&'N!Q[k;.=$Z".'%"#'K22'&%'<.,,.&,]&-.'F*=/.'$*:;'7.8:;=".7.&bVV' ;".=

G."-#.'/".'E+%7"&$#"+&'%"#'C$,:"Z+#="+,'$7.='1."&.'G*8]#G,":;.'!.=7.88.=*&-bV23

N%'/".'N=8$:;.&'/".8.='*&."&;."#,":;.&'4=-.7&"88.'G*'1,]=.&'8"&/'F."#.=.'N&#.=8*:;*&-.&

&D#"-'*&/'8"&>+,,H'/$'1."&.'/.='7"8;.='$&-.F.&/.#.&'k;.=$Z".8#=$#.-".&'+Z#"%$,'F"=1#'*&/

!"#","-+'."&.'\$*#.=1=$&1*&-'"8#H'/".'%"#'."&.='/.=';D:;8#.&'Z8X:;"8:;.&'Q.,$8#*&-.&'/.8

j$#".&#.&'."&;.=-.;#bVJ3

i3i3i3'\$*#.=1=$&1*&-.&'+;&.'*=8]:;,":;.'Q.#.","-*&-'/.8
)%%*&8X8#.%8

(". ' "% ' 6+,-.&/.& '7.8Z=+:;.&. 'E=$&1;."# ' 6],,# ' $*8 '/.%'B$;%.& '/.= '7"8;.= '7.;$&/.,#.&

\$*#.=1=$&1*&-.&H ' /$ ' 8". ' 1."&. ' *=8]:;,":;. ' *&/ ' 1$*% ' 8.1*&/]=. ' Q.#.","-*&- ' /.8

)%%*&8X8#.%8 ' $*6F."8#3 '5:$&#;+8"8 ' &"-=":$&8 ' 8+,, ' ;".= ' 7."8Z".,;$6# ' "& '!.=#=.#*&- ' >".,.=

E=$&1;."#.&'7.8Z=+:;.&'F.=/.&H'/".'8.1*&/]='/$8'k.",*&-8['*&/'("66.=.&G".=*&-8>.=;$,#.&

>+&'E.=$#"&+:X#.&'*&/'O"7=+7,$8#.&'7.."&6,*88.&H'*&/'6P='/".'.8'&+:;'8Z]=,":;.=.'?!"#$%"&'(

7.#=.66.&/.@'T"#.=$#*='-"7#3

5:$&#;+8"8'&"-=":$&8

L=*&/,$-.&

N&#.= ' /.= ' Q.G.":;&*&- '5:$&#;+8"8 ' &"-=":$&8 ' ?53&3@ ' 6$88# ' %$& ' ."&. ' -=+`. 'L=*ZZ. ' >+&

\$*#.=1=$&1*&-.&'*&#.=8:;"./,":;.='^$,<-</,&'G*8$%%.&3'T-,#,'7%'G.":;&.&'8".'8":;'/*=:;

\XZ.=Z"-%.&#".=*&- ' *&/ ' j$Z",,+%$#+8. ' >3$3 ' $& ' 5:;8.,&H ' e$:1.&H ' L.&"#+$&$,7.=.":;H

hIR k=$>"8'g'M",>.=7.=-H'JVVi
hIU j$=8$/'.#'$,3H'2IIU_'4=%"8'.#'$,3H'JVV2
hII j$=8$/'.#'$,3H'2III_'C;"$>.="&"'.#'$,3H'JVVJ_'Q$X8$,'.#'$,3H'JVVK
bVV \$=#%$&&'.#'$,3H'JVVh
bV2 5=:$'.#'$,3H'JVVb
bVJ L="%.8H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Jh

4,,7.*-.& ' *&/ 'E&".1.;,.& ' $*8 ' *&/ 'F.=/.& ' "& ' 7.&"-&. ' *&/ ' Z$=$&.+Z,$8#"8:;.H '%$,"-&.

O+=%.&'?F.,:;.'5/.&+1$=G"&+%.'7.-,."#.&@'*&#.=#.",#3'

(". '7.&"-&.& 'O+=%.& '1D&&.& ' ?"& ' 8.,#.&.& 'O],,.&@ ' $*#+8+%$, '/+%"&$&# ' >.=.=7# ' 8."&H ' "%

Y*8$%%.&;$&-'%"#'$&/.=.&'O.;,7",/*&-88X&/=+%.&'$*6#=.#.&H '>+&'.&/+1="&.&'M#D=*&-.&

$7;]&-.&'+/.='%./"1$%.&#D8'7./"&-#'8."&3

YF"8:;.&'2J'*&/'KV'S$;=.&'8#.;#'/".8.8'E=$&1;."#87",/'>3$3'%"#'*=8]:;,":;.='O.##,."7"-1."#H

/$=$*8'6+,-.&/.=')&8*,"&=.8"8#.&G'/.8'kXZ.8'5'?(X86*&1#"+&'/.='+/.= 'd$&-.,'$&' )&8*,"&[

=.G.Z#+=.&bVK@H '\XZ.="&8*,"&"8%*8'*&/'("$7.#.8'kXZ'J' "&'!.=7"&/*&-bViH 'F+7."'$*:;'."&.

Z+8"#">. 'E+==.,$#"+& ' /.= '\$*#8X%Z#+%. '%"# ' /".8.& ' M#D=*&-.& ' G* ' 7.+7$:;#.& ' "8#bVh3 '(".

Q.G.":;&*&- ' 9j8.*/+$:$&#;+8"8 ' &"-=":$&89H ' /". ' 6=P;.= ' ;".=6P= ' >.=F.&/.# ' F*=/.H ' "8#

%"##,.=F.",.'>.=$,#.#3'(".'T]8"+&.&'G."-.&'&.7.&'j$Z",,+%$#+8.'*&/'5:$&#;+8.'$*:;'F.":;.

\XZ.=1.=$#+8.H ' F.,:;. ' ;$*Z#8]:;,":; ' 6P= ' /". ' 7=]*&,":;. ' O$=7. ' /.= ' *&8:;$=6 ' 7.-=.&G#.&

5=.$,.'>.=$&#F+=#,":;'"8#3'(".'E.=$#"&+:X#.&'*&/'O"7=+7,$8#.&'Z=+,"6.=".=.&';".='$,8'B.$1#"+&

$*6'/".'>.=%.;=#.'Q"&/*&-'>+&')&8*,"&'$&'/.&')LOBbVb3'(".'\]*6"-1."#'/".8.='O+=%'>+&'53&3

"8#'&+:;'=.,$#">'-.="&-H'1D&&#.'$7.='G*&.;%.&H'/$'$*:;'/".'Y$;,'/.='6.##,."7"-.&'S*-.&/,":;.&

%"#'kXZ'J'("$7.#.8'G*&"%%#bVR3

k;.=$Z.*#"8:;.'466.1#.'>+&'!(B[T"-$&/.&

($'/".'53&3';]*6"-'MX%Z#+%'."&.='L=*&/.=1=$&1*&-'"&'."&.%'$&/.=.&'Q.=.":;'"8#H'%*`'$*:;

/.='M:;F.=Z*&1#'/.='#;.=$Z.*#"8:;.&'Q.%P;*&-.&'/+=#',".-.&3'Q."8Z".,8F."8.'"8#'$,8+'/".

+7.&'-.&$*.='7.8:;=".7.&.'O+=%'/.='4=1=$&1*&-';$*Z#8]:;,":;'/*=:;'L.F":;#81+&#=+,,.'*&/

!.=]&/.=*&-'/.='T.7.&8-.F+;&;."#.&'G*'7.1]%Z6.&H'/$'%"#'G*=P:1-.;.&/.='O.##,."7"-1."#

$*:;'/.='\XZ.="&8*,"&"8%*8'*&/'/$%"#'/".'\$*#>.=]&/.=*&-.&'>.=8:;F"&/.&bVU3'

L.&.=.,, ' $7.= '1D&&.& '/".8. '5=# ' >+& '\$*#>.=]&/.=*&-.& ' 8X%Z#+%$#"8:; ' $*:; '%"# '!(B[

T"-$&/.&'7.;$&/.,#'F.=/.&H'/$'C$,:"#="+,'/".'("66.=.&G".=*&-'/.='E.=$#"&+:X#.&'6D=/.=#'*&/

";=.'j=+,"6.=$#"+&';.%%#'?83+3@3 '($=P7.= ';"&$*8'-"7#'.8'Q.=":;#.H '/$88'#+Z"8:;'$ZZ,"G".=#.8

C$,:"Z+#="+, ' .66.1#"> ' -.-.& ' 53&3 ' F"=1#H ' "&/.% ' .8 ' ;XZ.=1.=$#+#"8:;. ' *&/ ' Z$Z",,+%$#D8.

\$*#>.=]&/.=*&-.&'=./*G".=#'bVI3

bVK \*%7.=#'g'e-*X.&H'2IIU
bVi L.&$*.'Q.8:;=."7*&-'/.='Z$#;+Z;X8"+,+-"8:;.&'Y*8$%%.&;]&-.'7."'\.=%$&&&8[T�'.#'$,3H'JVVi
bVh \.=%$&&&8[T�'.#'$,3H'JVVJ_'L$=:"$'\"/$,-+'.#'$,3H'JVVJ
bVb \*%7.=#'g'e-*X.&H'2IIU_'\.=%$&&&8[T�'.#'$,3H'JVVJ
bVR B+8.&7,++%'.#'$,3H'2III
bVU E*=+1"'.#'$,3H'2III_'\.=%$&&&8[T�H'JVVJ
bVI O.,7.='g'L+,$XH'JVVJ_'QD;%'.#'$,3H'2III



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Jb

h3'k*%+=#;.=$Z".

M."#'/.='4&#/.:1*&-'/.='4cZ=.88"+&'>+&'!(B98'$*6'E*,#*=.&';*%$&.='Q=*8#1=.78G.,,.&'2IRI

/*=:; '4"8%$&b2V' F*=/. ' "&#.&8"> ' $& '/.= 'N&#.=8*:;*&- ' /.= '<"=1*&-.& '>+& 'C$,:"#="+, ' $*6

k*%+=. ' -.$=7."#.#3 ' 2IU2 ' ,".6.=#. ' C+,8#+& ' /.& ' .=8#.& ' Q.F."8 ' 6P= ' /". ' O];"-1."# ' /.8 ' ([

\+=%+&8H ' /$8 'k*%+=F$:;8#*%'$*:; ' "& ' &$&+%+,$=.& 'E+&G.&#=$#"+&.& ' G* '>.=;"&/.=&W ' .=

7.+7$:;#.#.'/".8'$&'1*,#">".=#.&'d.,$&+%[Y.,,.&b223'4Z"/.%"+,+-"8:;.'M#*/".&'G."-#.&'P7.=

,$&-. ' Y."#=]*%. ' ."&.& ' /.*#,":;.& ' Y*8$%%.&;$&- ' GF"8:;.& ' j$=$%.#.=&H ' /". ' /.%

!.=8+=-*&-8-=$/ ' %"# ' !( ' G*-.+=/&.# ' 8"&/H ' *&/ ' >.=8:;"./.&.& ' 58Z.1#.& ' /.= ' k*%+=.3

Q."8Z".,8F."8.'.c"8#".=# '."&.'!.=7"&/*&-'GF"8:;.&'/.='S$;=.8G."# '/.= 'k*%+=/"$-&+8.'*&/

/.% 'E=$&1;."#8>.=,$*6 ' ?%"# ' &.-$#">.=.= ' j=+-&+8. ' 7." ' ("$-&+8.8#.,,*&- ' "& '<"&#.= ' +/.=

O=P;a$;=@b2J3 ' !.=-,.":;7$= ' ;".=%"# ' "8# ' /$8 ' 4=-.7&"8 ' ."&.= ' $&/.=.& ' M#*/".H ' /". ' &$:; ' /.=

("$-&+8. ' ."&.8 ' \$*##*%+=8 ' /$8 ' B"8"1+ ' >.=8:;"./.&.=H ' &":;# ' N!["&/*G".=#.= ' k*%+=[

.=1=$&1*&-.&'*&#.=8*:;#._'/".8.'#=$#.&'7.G+-.&'$*6'/.&'Q.>D,1.=*&-8/*=:;8:;&"##'/.*#,":;

8.,#.&.='$*63'($'/".'O=$-.H'+7'/".'$&'\$*##*%+='4=1=$&1#.&'B$*:;.='F$=.&'?/$'B$*:;.&'."&

/.*#,":;.='B"8"1+6$1#+='6P='/".'4=1=$&1*&-'$&'\$*#1=.78'"8#@H '$*6-=*&/'/.8'($#.&%$&-.,8

1."&.& ' /"=.1#.& ' 4"&-$&- ' "& ' /". ' M#*/". ' 6$&/H ' 8+,,#. ' /".8.8 ' 4=-.7&"8 ' /*=:; ' F."#.=.

N&#.=8*:;*&-.&'1+&#=+,,".=#'F.=/.&b2K3

C$,:"#="+,'6D=/.=# '/".'("66.=.&G".=*&-'7."'>.=8:;"./.&8#.&'Y.,,$=#.&'*&/';.%%#'7."'."&.%

7=."#.&'Y.,,8Z.1#=*%'/".'j=+,"6.=$#"+&H'F.8F.-.&'.8'6P='/.&'4"&8$#G'"&'/.='k*%+=#;.=$Z".

+Z#"%$, '-.."-&.# ' 8:;."&#3 'M.;= '>".,. 'k*%+=G.,,$=#.& '.cZ="%".=.&'!(B'?F$8'."&.'L=*&/[

>+==$*88.#G*&-'6P= '/.&'.=6+,-=.":;.&'4"&8$#G '>+&'C$,:"#="+, '*&/'/.88.&'5&$,+-$'"8#@ '*&/

G.":;&.& ' 8":; ' -.=$/. ' /*=:; ' ";=. ' -.="&-. ' Y.,,/"66.=.&G".=*&- ' *&/ ' ";= ' *&1+&#=+,,".=#.8

<$:;8#*%'$*8'A'C;$=$1#.="8#"1$'*&/'O];"-1."#.&H'/".'.8'G*'*&#.=7"&/.&'-",#H'F",,'%$&'"%

E$%Z6'-.-.&'/$8'L.8:;F*,8#'.=6+,-=.":;'8."&3

(".'k;.=$Z".'>+&'k*%+=.&'.=6+,-#'"3/3B3'/*=:;'."&.'E+%7"&$#"+&'>.=8:;"./.&.='j;$=%$1$3

("66.=.&G".=*&-86D=/.=&/.'M#+66. 'F".'C$,:"#="+, '1D&&.&'k*%+=G.,,.&' 6P= '/". ':X#+#+c"8:;.

<"=1*&-'$&/.=.= 'C;.%+#;.=$Z.*#"1$'8.&8"7","8".=.&H 'F$8' "& '>".,.&' "&'>"#=+[ '*&/' "& '>">+[

M#*/".&'-.#.8#.#'F*=/.3'C$,:"#="+,'>.=8#]=1#'"&'>"#=+b2i'*&/'"&'>">+b2h'/".'5&#"[k*%+=[466.1#.

b2V 4"8%$&'.#'$,3H'2IRI
b22 C+,8#+&'.#'$,3H'2IU2
b2J j+=+a&":*'.#'$,3H'JVVb
b2K L=$&#H'JVVb
b2i E+8;"G*1$'.#'$,3H'2IIU_'<$&-H'w3H'.#'$,3H'JVVV_'\.=8;7.=-.='.#'$,3H'JVV2H'B$88&":1'.#'$,3H'JVVb
b2h B$88&":1'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2JR

>+&'C;.%+#;.=$Z.*#"1$'F".'C"8Z,$#"&H'j$:,"#$c.,'*&/'5/="$%X:"&3'Q."'/.='E+%7"&$#"+&'>+&

C$,:"#="+, '%"# 'L.6"#"&"7 ' ,".-.& ' &.7.& ' "& ' >"#=+ ' *&/ ' "& ' >">+ ' 7.+7$:;#.#.& ' 8X&.=-"8#"8:;.&

<"=1*&-.&'$*:;'8:;+&'/".'4=-.7&"88.'."&.='1,"&"8:;.&'M#*/".'/.='j;$8.')'"&'/.='5&F.&/*&-

$& ' =.6=$1#+="8:;.& ' 8+,"/.& 'k*%+=.& '>+=3 '4"& ' G*8]#G,":;.= 'j;$8. ' )[!.=8*:; ' "& ' .=F."#.=.=

E+%7"&$#"+& '%"# '(.c$%.#;$8+&'F"=/ '-.=$/. '/*=:;-.6P;=#b2b3 '5*:;'/". 'E+%7"&$#"+& '$*8

L.%:"#$7"&.'*&/'j$=":$,:"#+,'F*=/.'7.=."#8'$&'j$#".&#.&'%"#'6+=#-.8:;="##.&.&'k*%+=.&'"&

."&.= ' j;$8. ' ) ' M#*/". ' -.#.8#.#H ' F+7." ' /$8 ' ([5&$,+- ' &*= ' ,.":;#.=. ' e.7.&F"=1*&-.&

>.=*=8$:;#.b2R3

Y*8$%%.&6$88.&/'7".#.#'8":;'!('6P='/".'E+%7"&$#"+&8['+/.='M.f*.&G#;.=$Z".'>+&'k*%+=.&

$&H'F+7."'."&G.,&.'1,"&"8:;.'M#*/".&'/".'j;$8.')'/*=:;,$*6.&'+/.='7.=."#8'$7-.8:;,+88.&'8"&/3

5*6'-.&+%"8:;.='47.&.'F*=/.'7."'>".,.&'>.=8:;"./.&.&'k*%+=.&'."&.'-=+`.'5&G$;,'>+&

!([ ' =.-*,".=#.& 'L.&.& ' "/.&#"6"G".=# ' ?83 ' k$73 ' U@3 '!+& ' /.= 'B.,.>$&G ' /".8.= 'L.&. ' 6P= ' /".

<"=18$%1."# '>+& 'C$,:"#="+, '7." '>.=8:;"./.&.&'$&/.=.& 'E$=G"&+%.&'1$&&' ?$7;]&-"- '>+%

4cZ=.88"+&8%*8#.='/.8'a.F.","-.&'L.8:;F*,8#8@'F."#-.;.&/'$*8-.-$&-.&'F.=/.&3

(".'Ji[0\$8.'F"=/'$,8'Z+#.&#".,,.8'0&:+-.&'$&-.8.;.&H'/$'d*#$#"+&'*&/'k*%+=Z=+-=./".&G

+6#'%"#'."&.='l7.=.cZ=.88"+&'/".8.8'4&GX%8'>.=7*&/.&'8"&/b2U3'M".'"8#'$*:;'"%'\"&7,":1'$*6

/".'j=+,"6.=$#"+&8;.%%*&-'>+&'$*8'k*%+=-.F.7.'-.F+&&.&.&'4&/+#;.,G.,,.&'"&#.=.88$&#W

/*=:;'.Z"-.&.#"8:;.'B.-*,$#"+&'?d.#;X,".=*&-'/.='(e5@'F"=/'/".'4cZ=.88"+&'/.8'4&GX%8H

/".'"&'B.$1#"+&'$*6'C$,:"#="+,'.=6+,-#H'-.;.%%#b2I3'(".'Q",/*&-'/.8'BsB[!(B[E+%Z,.c.8

*&/'8."&. 'k=$&8,+1$#"+& ' "& '/.& 'Y.,,1.=& '$,,.=/"&-8 '.=6+,-# ' "& 'k*%+=[ '*&/'*&>.=]&/.=#.&

%":=+>$81*,]=.&'4&/+#;.,G.,,.&'"&'-,.":;.%'N%6$&-bJV3')&8-.8$%#'$7.='G."-#'/$8'4&/+#;.,

$*8'k*%+=.&'7."'E+&#$1#'%"# 'C$,:"#="+, '."&.'/.*#,":;'8#]=1.=.'j=+,"6.=$#"+&8;.%%*&-'$,8

8+,:;.8 ' $*8 ' -.8*&/.% 'L.F.7.3 '(".8. '<$:;8#*%8;.%%*&- ' $*6 'L.6]`.7.&. '%$- ' ."&.&

F."#.=.& ' Q."#=$- ' G*% ' -.8$%#.& ' $&#"Z=+,"6.=$#">.& ' <"=1.& ' >+& ' C$,:"#="+, ' $*6 ' k*%+=.

;$7.&bJ23

b2b O$1";'.#'$,3H'JVVb
b2R S$>,.'.#'$,3H'JVVb
b2U E;+=:;"/.'.#'$,3H'JVVb
b2I C;*&-'.#'$,3H'94Z"-.&.#":'8",.&:"&-3339H'JVVb
bJV C;*&-'.#'$,3H'9C$,:"#="+,[%./"$#./3339H'JVVb
bJ2 C;*&-'.#'$,3H'9C$,:"#="+,[%./"$#./3339H'JVVb_'C;*&-'.#'$,3H'94Z"-.&.#":'8",.&:"&-3339H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2JU

D*)&--&0Z
5*6,"8#*&-'/.='/*=:;'C$,:"#="+,'=.-*,".=#.&'L.&.'.Z"#;.,"$,.='k*%+=.3

V#0.&40D4*#'24,;$,<#0%<7%4&/+-,&4$&0\&#&

U4<'$*$* A<-<# W4+'$.43'&# T&4*$,#<7"$&#O!AA
ZJ2 ZJ2 ZJ2 kL$8.'2
ZJR ZJR ZJR )&>+,*:="&
)LOQj[K 4[:$/;.="& kLO[β2 Ji[0\$8.
)LOQj[h Y0[2 \+cQi )T[2VB
4[:$/;.="& Y0[J )LOQj[K jTC[β2
(NMj[2V Ji[0\$8. )LOQj[h jTC[γ2
kBB2 C5k2 Ji[0\$8. jTC[�2
M0(J C5kJ kLO[β2
5B :[S*& C$,:"*%[B.G.Z#+=
Ji[0\$8. S*&Q :[O+8
d.#$,,+#;"+&."&. S*&( !(Nj2

OB45C[2nO+c2 j=+#.$8.'d
YeO[inE0sR CX8#$#"&'d
j,.:#"& 5%Z;"=.-*,"&
O",$%"& M#=+%.,X8"&'2
E'2K E+,,$-.&$8.'2
E$,,"1=."&'2V
j=+#.$8.'d

V#0.&40D4*#'24,;$,<#0%&4+#$&44&/+-,&4$&0\&#&

U4<'$*$* A<-<# W4+'$.43'&# T&4*$,#<7"$&#O!AA
C(EJ :[%X: C(EJ 4LO[B
ddj[J jj5B� C(Ei :[%X:

k.6[2 CX:,"&'(2 E'2b
C(ii CX:,"&'5 MCC5
CX:,"&'(2 CX:,"&'(K C5BQj\
CX:,"&'4 :[%X: e[:$/;.="&
C(EJ ddj[I
C(Eb

6*7%8'e$-Z$,'.#'$,3H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2JI

h323'j=+8#$#$

(". '<"=1*&-.& ' >+& 'C$,:"#="+, ' *&/ '!([5&$,+-$ ' $*6 ' /". ' Y.,,.& ' /.= ' -.8*&/.& ' *&/ ' /.=

1$=G"&+%$#D8.&'j=+8#$#$'-.;D=.&'G*'/.&'$%'7.8#.&'*&#.=8*:;#.&'466.1#.&'/.8'([\+=%+&.8

"%'Q.=.":; '/.= 'k*%+=.3 '($'/". '>+=;$&/.&. 'T"#.=$#*= ']*`.=8# '*%6$&-=.":; ' "8#bJJ' *&/'/$8

<"88.&'&+:;'"%%.='8#$=1'F]:;8#H'%*`'8":;'/".8.'5=7."#'$*8'j,$#G-=P&/.&'$*6'/".'($=8#.,,*&-

/.='F.8.&#,":;.&'58Z.1#.'7.8:;=]&1.&

h32323'L=*&/,$-.&

j=+8#$#$$/.&+%

L*#$=#"-.'!.=-=D`.=*&-.&'/.='j=+8#$#$'?7.&"-&.'j=+8#$#$;XZ.=Z,$8".H'Qj\@'.=6+,-.&'/*=:;

&*%.="8:;.'Y*&$;%.'/.='Y.,,.&'*&/'(=P8.&'/.8'M#=+%$8'*&/'8"&/'/".';]*6"-8#.'N=8$:;.'>+&

M#D=*&-.&'/.='Q,$8.&.&#,..=*&-'7."'d]&&.=&3'(".'!.=-=D`.=*&-'7.-"&&#'GF"8:;.&'/.%'iV3

*&/'hV3'T.7.&8a$;='*&/'>.=,]*6#',$&-8$%'*&/'8:;*7F."8.H'F+/*=:;'.=8#'&$:;'S$;=.&'.=8#.

5&G.":;.&'?>.=GD-.=#.= 'd"1#"+&87.-"&&'*&/'578:;F]:;*&-'/.8 '\$=&8#=$;,.8@ ' 6.8#8#.,,7$=

8"&/3 ' (". ' -.&$*. ' N=8$:;. ' /.8 ' 57,$*6.8 ' "8# ' *&7.1$&&#_ ' /"81*#".=# ' F.=/.& ' a./+:; ' /".

5&;]*6*&-'>+&'hα[(";X/=+#.8#+8#.=+& ' "& ' /.= 'j=+8#$#$H ' /". '!.=8:;".7*&- '/.8 '5&/=+-.&[

m8#=+-.&[w*+#".&#.& ' G*-*&8#.& '/.= 'm8#=+-.&. ' *&/ ' ."&. ' >.=]&/.=#. ' )&#.=$1#"+& ' GF"8:;.&

j=+8#$#$.Z"#;.,'*&/'[8#=+%$3'(".'B.-*,$#"+&'/.8'j=+8#$#$F$:;8#*%8'.=6+,-#'P7.='$&/=+-.&[

$7;]&-"-.'*&/'$&/=+-.&[*&$7;]&-"-.'O$1#+=.&bJK'*&/'7.G".;#'M#=+%$['*&/'4Z"#;.,G.,,.&'%"#

."&bJi3

(".'2-,#,'7%.'d$&"6.8#$#"+&'F"=/'"&'/=."'M#$/".&'."&-.#.",#H'F+7."'8":;'/".'4=1=$&1*&-'>+&

>D,,"-.= 'E+%Z.&8$#"+&'$*8-.;.&/'7"8'G*%'#+#$,.&'\$=&>.=;$,# '+/.='/.='4&#8#.;*&-'."&.=

l7.=,$*67,$8.'%"#'\X/=+&.Z;=+8.'*&/'6+=#8:;=."#.&/.='e".=.&"&8*66"G".&G'.&#F":1.,&'1$&&3

Y*= 'H,*/#<'&8#.,,*&-'8"&/'/".'=.1#$,.'N&#.=8*:;*&-H'B.8#;$=&7.8#"%%*&-'*&/'N,#=$8:;$,,

-.7=]*:;,":;3 ' 5*:; ' /". ' Q.8#"%%*&- ' >+& ' jM5 ' ?j=+8#$#$[8Z.G"6"8:;.% ' 5&#"-.&@ ' F"=/

/*=:;-.6P;=#3 'jM5' "8# ' ."& ' 6P= '/". 'j=+8#$#$ ' 8Z.G"6"8:;.8 'L,X:+Z=+#."&H '/$8 '7." 'j=+8#$#"#"8H

j=+8#$#$;XZ.=Z,$8".'*&/'j=+8$#$1$=G"&+%.&'.=;D;#'"8#H'*&/'$,8'k*%+=%$=1.='/".&#3

M#$## ' /.= ' :;"=*=-"8:;.& ' j=+8#$#$$/.&+%.1#+%". ' 1$&& ' ;".= ' +6# ' $*:; ' ."&. ' 1+&8.=>$#">.

D%&4*;,&' -.F];,#'F.=/.&H'"&'/.='/.1+&-.8#">'F"=1.&/.'j;X#+#;.=$Z.*#"1$'?G*='T"&/.=*&-

bJJ l7.=7,":1'-.7.&'O.,/%$&'.#'$,3H'2IIh_'d",,.=H'2IIU_'E+&#.X'g'L.#G.&7.=-H'JVVJ_'C;.&'g'\+,":1H'
JVVK_'E="8;&$&'.#'$,3H'9)&;"7"#"+&'+6'Z=+8#$#.':$&:.='-=+F#;3339H'JVVK_'E="8;&$&'.#'$,3H'9k;.'=+,.'+6'>"#$%"&'
(3339H'JVVK_'Q..='g'dX=#;*.H'JVVi_'M#.F$=#'g'<."-.,H'JVVi_'k=*%Z'.#'$,3H'JVVi_'E="8;&$&'.#'$,3H'JVVh3

bJK C=.8:"+,"'.#'$,3H'JVVJ
bJi (.'Q.,,"8'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2KV

/.='MX%Z#+%$#"1@H'hα[B./*1#$8.;.%%.='?G3Q3'O"&$8#.="/@'*&/'5,Z;$[2[B.G.Z#+=.&7,+:1.=

?G3Q3'5,6*G+8"&@'."&-.8.#G#'F.=/.&3

j=+8#$#$1$=G"&+%

e$:;'\$*##*%+=.&'8"&/'k*%+=.'/.='j=+8#$#$'7."'d]&&.=&'"&'/.&'NM5'/".'GF."#;]*6"-8#.'5=#

/.= ' k*%+=.=1=$&1*&- ' *&/ ' ;$7.& ' /". ' GF."#. ' M#.,,. ' "& ' /.= '\]*6"-1."# ' /.= ' k+/.86],,. ' "&

k*%+=6+,-.'"&&.bJh3'5*:;'"&'4*=+Z$'"8#'/".8.8'E$=G"&+%'/.=';]*6"-8#.'%$,"-&.'k*%+='7."

d]&&.=&3 '($8 'L.8:;F*,8# ' #="## '>3$3 ' GF"8:;.& '/.%'hV3 '*&/'/.%'RV3 'T.7.&8a$;= '$*6 '*&/

.=8:;."&# '2-,#,'7%' "%'B.-.,6$,, ' $,8 ' 8+,"/.H '/.=7. 'N%6$&-8>.=%.;=*&-H '/". ' 8":; 'G*&]:;8#

"&&.=;$,7'/.='j=+8#$#$H'8Z]#.='$*:;'"&'/.=.&'N%-.7*&-'$*8F."#.#3'e*='8.,#.&'7.6],,#'8".'$*:;

B.1#*%H'\$=&7,$8.'*&/'\$=&,."#.=H'F+7."'/".'d.#$8#$8".=*&-',X%Z;+-.&'"&'/".'=.-"+&]=.&

TX%Z;1&+#.& ' +/.= ' ;]%$#+-.& ' "& ' /". ' T.7.=H ' /". ' T*&-. ' *&/ ' /$8 ' M1.,.## ' .=6+,-#3 'd$&

*&#.=8:;."/.# ' /$8 ' $&/=+-.&[$7;]&-"-. ' >+% ' $&/=+-.&[*&$7;]-"-.& ' j=+8#$#$1$=G"&+%H

F.,:;.8 ' 8":; ' +;&. ' /". ' 4"&F"=1*&- ' >+& ' 5&/=+-.&.& 'F."#.=.&#F":1.,#3 ' 06# ' F.=/.& ' $*8

$&/=+-.&[$7;]&-"-.& ' j=+8#$#$#*%+=.& ' "% ' T$*6 ' /.= ' k;.=$Z". ' $&/=+-.&[*&$7;]&-"-.

L.8:;F*,8#.H ' F$8 ' /.=.& ' k;.=$Z". ' F.8.&#,":; ' 8:;F".="-.= ' -.8#$,#.#bJb3 ' MX%Z#+%$#"8:;

*&#.=8:;."/.#'8":;'/$8'E$=G"&+%'>+&'/.='\XZ.=Z,$8".'.=8#' "&'6+=#-.8:;="##.&.&'M#$/".&H'"&

/.&.&'/".')&6",#=$#"+&'*&/'d.#$8#$8.&'6P='1,"&"8:;.'5&G.":;.&'8+=-.&3

H,*/#<'$,'7%'1+%%.&'G*'/.&'+7.&'7."'/.='j=+8#$#$;XZ.=Z,$8".'$*6-.6P;=#.&'!.=6$;=.&';".=

/".'Q"+Z8".'G*='j=+8#$#$GX#+,+-".'*&/'."&'Q,*#7",/';"&G*H'*%'/".'\XZ.=Z,$8".'>+%'E$=G"&+%

$7G*-=.&G.&_'7."'O.8#8#.,,*&-'."&.8'E$=G"&+%8'"8#'/".'M*:;.'&$:;'d.#$8#$8.&'/*=:;'BD&#-.&

?>3$3 ' T*&-.@H ' C+%Z*#.=#+%+-=$Z;". ' ?Ck@ ' H ' E&+:;.&8G"&#"-=$Z;". ' *&/ 'd$-&.#=.8+&$&G[

k+%+-=$Z;".'?dBk@'.=6+=/.=,":;3'(".'Q.8#"%%*&-'>+&'jM5'1$&&'"%'!.=,$*6'/.='k;.=$Z".

Z=+-&+8#"8:; ' -.&P#G# ' F.=/.&W ' ."& ' 576$,, ' >+& ' jM5 ' 8#."-.=# ' /". ' l7.=,.7.&8:;$&:. ' *&/

7.8:;."&"-#'."&.&'k;.=$Z"..=6+,-3 '5,,.=/"&-8',".-#'7."':$3'hVx'/.='P7.=,.7.&/.&'j$#".&#.&

1."&'/.*#,":;.='576$,,'/.8'd$=1.=8'>+=H'F$8'8."&.'Q./.*#*&-'.#F$8'8:;%],.=#bJR3'e.7.&'/.%

jM5'"8#'$*:;'/.='jk\[MZ".-.,'>+&')&#.=.88.W';+;.'<.=#.'1+%%.&'7."'j=+8#$#$1$=G"&+%.&

;]*6"- ' >+= ' *&/ ' 8"&/ ' &.-$#"> ' %"# ' /.= ' l7.=,.7.&8=$#. ' $88+G"".=#3 ' 47.&8+ ' 8#.;.& ' 8". ' "&

!.=7"&/*&-'%"#'.=;D;#.='d+=7"/"#]#'/.8'E$=/"+>$81*,$=['*&/'/.8'M1.,.##8X8#.%8'A'>3$3'"%

\"&7,":1'$*6'/$8'B"8"1+'Z$#;+,+-"8:;.='O=$1#*=.&bJU3

(". 'D%&4*;,&' "8# ' P7,":;.=F."8. ' "& '/.& '5&6$&-88#$/".& ' ."&. ' =$/"1$,. ' j=+8#$#.1#+%". '%"#

=.-"+&$,.= ' TX%Z;1&+#.&$*8=]*%*&- ' *&/n+/.= ' Q.8#=$;,*&-_ ' 7." ' 8Z]#.= ' 4&#/.:1*&- ' *&/

bJh \.,,.=8#./#'g'j".&#$H'JVVJ
bJb d+=.&+'.#'$,3H'JVVh
bJR 0=.-+&'\.$,#;'g'M:".&:.'N&">.=8"#XH'JVVh
bJU M:;F$=#G'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2K2

6+=#-.8:;="##.&.&'M#$/".&'.=6+,-#'/.='4&#G*-'%]&&,":;.='M.c*$,;+=%+&.'/*=:;'0=:;".1#+%".

+/.= ' %./"1$%.&#.,, ' /*=:; ' L&B\[5&$,+-$ ' 7GF3 ' 5&#"$&/=+-.&.3 ' (". 'U4</#<'&' "8# ' 7."

=.:;#G."#"-.= ' *&/ ' .=6+,-=.":;.= ' 0Z.=$#"+& ' ?0j@ ' -*# ' ?IVx ' \.",*&-@H ' 8Z]#.= ' a. ' &$:;

d.#$8#$8".=*&-8-=$/'%]`"-'7"8'*&-P&8#"-3

()),-.+#/09C
C$,:"#="+,'=.-*,".=# '/$8'<$:;8#*%'>+&'j=+8#$#$G.,,.&3'(".'Q.."&6,*88*&-'>.=8:;"./.&.='L.&.'6P;=#'G*'5Z+Z#+8.H
("66.=.&G".=*&-'*&/'Q,+:1$/.'/.8'Y.,,GX1,*83

()2345+#/&#8'5B'r'5&/=+-.&[B.G.Z#+=_'jM5'r'j=+8#$#$[8Z.G"6"8:;.8'5&#"-.&_'BsB'r'B.#"&+"/[s[B.G.Z#+=_
!(B'r'!"#$%"&'('B.G.Z#+=3

6*7%8'\+,":1H'JVVb

h323J3'(".'B+,,.'>+&'!"#$%"&'('7."'j=+8#$#$>.=-=D`.=*&-.&

h323J323'4&#F":1,*&-'/.='j=+8#$#$
(". '4&#F":1,*&-H ' /$8 '<$:;8#*% ' *&/ ' /". ' 4=;$,#*&- ' /.= ' j=+8#$#$ ' -.8:;.;.& ' *&#.= ' /.%

%$`-.7,":;.&'4"&6,*`'/.='5&/=+-.&.3'M".'8"&/'"&'/".8.&'Q.=.":;.&'/".'#=."7.&/.'E=$6#H'*&/

F.&&'8".'&":;#'?%.;=@'$*6'/$8'j=+8#$#$-.F.7.'F"=1.&H'8+'6"&/.#'."&.')&>+,*#"+&'/.88.,7.&

8#$##3'(.&&+:;'8Z".,#'$*:;'C$,:"#="+,'."&.'B+,,.'"&'/".8.%'j=+G.`H'/$'/".'j=+8#$#$G.,,.&'P7.=

!(B98'>.=6P-.&3'!('.=;],#'F+;,'."&.=8."#8'/.&'/"66.=.&G".=#.&'Y*8#$&/'/.='j=+8#$#$'*&/'";=.=

Y.,,.&H'$&/.=.=8."#8'8:;P#G#'.8'8".'>+='P7.=%]`"-.='j=+,"6.=$#"+&'?83'5773'Ji@bJI3

bJI M:;F$=#GH'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2KJ

h323J3J3'!"#$%"&'('B.G.Z#+='*&/'!"#$%"&'('d.#$7+,"8%*8
(".'4cZ=.88"+&'/.8'!(B'"&'/.='&+=%$,.&H'>.=-=D`.=#.&'*&/'#*%+=D8'.&#$=#.#.&'j=+8#$#$',.-#

/".'!.=%*#*&-'&$;.H'/$88'>3$3'j=+8#$#$1$=G"&+%.'."&'%D-,":;.='<"=1+=#'>+&'C$,:"#="+,'*&/

8."&.&'5&$,+-$H'*&/'8+%"#'."&',+;&.&/.8'k;.=$Z".G".,'6P='!('8."&'1D&&#.&bKV3

5*:;'8#.,,#. '%$&' 6.8#H '/$88 '/". 'Y.,,.& '/.= 'j=+8#$#$ '2α[\X/=+cX,$8. '7",/.&bK2H 'F+7." '/".

4cZ=.88"+&'/".8.8'4&GX%8';".='*&#.='."&.='$&/.=8-.$=#.#.&'E+&#=+,,.'$,8'"&'/.&'e".=.&'8#.;#3

(".'B.-*,$#"+&'"8# ' "&'/.='j=+8#$#$'F.&"-.='Z=]G"8.H'/$'F./.='jk\'&+:;'/.='C$J^[MZ".-.,

4"&6,*`'&.;%.&'*&/'&*='."&.'4&/Z=+/*1#;.%%*&-'7"8;.='7.F".8.&'"8#bKJ3'(*=:;'4LOH'."&.&

Z="%]=.&'B.-*,$#+='/.8'j=+8#$#$G.,,F$:;8#*%8H'F"=/'/".'MX&#;.8.'/.='2α[0\$8.'-.8#."-.=#3

(".8.'B.$1#"+&'-.;#'7."'#*%+=D8.&'Y.,,.&'>.=,+=.&H'F$8'$*6'."&.'(X8=.-*,$#"+&'/.8'4&GX%8

"& ' /.= ' &$#P=,":;.& ' 4&#8#.;*&-8-.8:;":;#. ' >+& ' j=+8#$#$#*%+=.& ' ;"&F."8#bKK3 ' e*= ' -.8*&/.

Y.,,.& ' 8X&#;.#"8".=.& ' G*>.=,]88"- ' -=D`.=. 'd.&-.& 'C$,:"#="+,H ' F];=.&/ ' "& ' /.= ' #*%+=D8.&

j=+8#$#$ ' /".8. ' O];"-1."# ' #.",F."8. ' >.=8:;F"&/.#bKi3 ' ($8 ' ;]&-# ' %"# ' /.= ' 4cZ=.88"+& ' /.8

0&:+Z=+#."&8'LO)[2'?9-=+F#;'6$:#+='"&/.Z.&/.&#[29@'"&'k*%+=G.,,.&'G*8$%%.&H'/$'.8' '/".

k=$&81="Z#"+&'/.='2α[0\$8.';.%%#bKh3

C$,:"#="+, ' F"=1# ' $,8+ ' "& ' /.= ' j=+8#$#$ '$,8 ' $*#+1="&.= ' O$1#+=H ' F.8F.-.& ' .8 '>3$3 ' >+%

M.=*%8Z".-.,'>+&'Jh?0\@(K'?/.%'M*78#=$#'/.='2α[0\$8.@'$7;]&-#H'*&/'&":;#'Z="%]='>+%

MZ".-.,'/.8'$1#">.& '1α,25?0\@J(K3'5*6-=*&/'/.='"&'7.=."#8'.&#8#$&/.&.&'k*%+=G.,,.&'+6#

-.="&-.& ' 51#">"#]# ' /.= ' 2α[0\$8. ' "8# ' /.= ' <.=# ' >+& ' Jh?0\@(K' "% ' \"&7,":1 ' $*6 ' /$8

j=+8#$#$1$=G"&+% ' >3$3 ' ."& ' Z=+Z;X,$1#"8:;.=H ' /$ ' .8 ' /". ' Y.,,/"66.=.&G".=*&- ' .=;],# ' *&/

P7.=%]`"-.='j=+,"6.=$#"+&'.&#-.-.&F"=1#3

(".'j=+8#$#$G.,,.&'7",/.&'&.7.&'/.='2α[0\$8.'$,8'F."#.=.8'4&GX%'/.8'!([d.#$7+,"8%*8'/".

Ji[\X/=+cX,$8.bKb3 ' (".8. 'F"=/ ' "& ' B.$1#"+& ' $*6 ' C$,:"#="+, ' "& ' &+=%$,.& ' *&/ ' "& ' Z="%]=.&

#*%+=D8.& ' j=+8#$#$G.,,.& ' >.=%.;=# ' .cZ="%".=#_ ' "& ' Z=+-=./".&#.& ' j;$8.& ' /.= ' k*%+=[

.&#F":1,*&-'.=6+,-#'."&.'l7.=.cZ=.88"+&bKR3'e":;#'$,,.'k*%+=G.,,,"&".&'.cZ="%".=.&'/".'Ji[

0\$8.bKUH'*&/'/".8.'=.$-".=#'$*:;'&":;#'"%%.='"&'-,.":;.='<."8.'$*6'/".'5&F.8.&;."#'>+&

C$,:"#="+,bKI3 ' (.= ' N&#.=8:;"./ ' "& ' /.= ' B.$1#"+& ' 8:;."&# ' $*6 ' ."&.= ' .Z"-.&.#"8:;.&

k=$&81="Z#"+&8=.-*,$#"+& ' /.8 ' 4&GX%8 ' G* ' 7.=*;.&W ' /*=:; 'd.#;X,".=*&- ' /.= ' (e5 ' "8# ' "&

bKV M1+F=+&81"'.#'$,3H'2IIK_'O.,/%$&'.#'$,3H'2IIh_'E">"&.>$'.#'$,3H'2IIU
bK2 M:;F$=#G'.#'$,3H'2IIU
bKJ M:;F$=#GH'JVVh
bKK C;.&H'k3C3H'JVVb_'/".8.='6$88#'/.&'E.&&#&"88#$&/'P7.='/.&'!([d.#$7+,"8%*8'"&'/.='j=+8#$#$'$*:;'

G*8$%%.&3
bKi \8*'.#'$,3H'JVV2_'<$&-H'T3H'.#'$,3H'JVVK
bKh (F">./"'.#'$,3H'JVVb
bKb M1+F=+&81"'.#'$,3H'2IIK
bKR E;+=:;"/.'.#'$,3H'JVVb
bKU d*"&/"'.#'$,3H'JVVb
bKI E="8;&$&'.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2KK

/"66.=.&G".=#.&'Y.,,.&'/".'k=$&81="Z#"+&'*&/'6+,-,":;'$*:;'/".'4&GX%$1#">"#]# '-.;.%%#biV3

Y*8]#G,":;'.c"8#".=.&'j+,X%+=Z;"8%.&'/.8'Ji[0\$8.[L.&8H'/".'?.7.&8+'F".'/".'Q.;$&/,*&-

/.= ' Y.,,.& ' %"# ' C$,:"#="+,@ ' F+;, ' /$8 ' MZ,":"&- ' /.= ' Ji[0\$8. '%Be5 ' 7.."&6,*88.&H ' F$8

F"./.=*%'/".'.&GX%$#"8:;.'51#">"#]#'/.8'j=+/*1#8'%"#7.8#"%%#bi23

(*=:;'";=.'*&#.=8:;"./,":;.'51#">"#]#'/.='Ji[0\$8.'G."-.&'&":;#'$,,.'Y.,,"&".&'-,.":;'8#$=1.

B.$1#"+&.& ' $*6 'C$,:"#="+,biJW ' G3Q3 ' "8# ' /". 'F$:;8#*%8;.%%.&/.'<"=1*&- ' /.8 '([\+=%+&8

*%-.1.;=# 'Z=+Z+=#"+&$, 'G*= '51#">"#]# '/.= 'Ji[\X/=+cX,$8.biK3 '(". '51#">"#]# '/".8.8'4&GX%8

,]88#'8":;'/*=:;')&;"7"#+=.&'/.='CX#+:;=+%'jihV[4&GX%.'?F".'G3Q3'E.#+:+&$G+,@';.%%.&H

F$8'/".')&;"7"#+=.&'6P='."&.&'1+%7"&".=#.&'4"&8$#G'%"# '!(B[5-+&"8#.&'.%Z6".;,#H '/$'8".

/.=.&'<"=1*&-'8#."-.=&_'."&'466.1#H'/.='8:;+&'"&'>"#=+'7.+7$:;#.#'F*=/.bii3'5,,.=/"&-8'"8#'7."

/.='<$;,'/.='!(B[5-+&"8#.&'G*'7.$:;#.&H'/$88'$*:;'/".'51#">"#]#'/.='2α[0\$8.'/*=:;'/".

5&F.&/*&-'/.=')&;"7"#+=.&'7.."&6,*88#'F"=/3

(".'l7.=#=$-7$=1."#'/".8.='4=-.7&"88.'$*6'$&/.=.'k*%+=$=#.&'%*`'&+:;'-.Z=P6#'F.=/.&H'8".

"8#'$7.='/.&17$=H'F.&&'/".'4&GX%.'6P='/.&'!([M#+66F.:;8.,'>+=;$&/.&'8"&/3

h323J3K3'<"=1*&-.&'$*6'G.,,*,]=.='47.&.
5&'/".'4&#/.:1*&-'/.8'!(B'"&'/.='j=+8#$#$'8:;,+88.&'8":;'!.=8*:;.'$&H'"&'/.&.&'C$,:"#="+,

*&/ ' /.88.& ' 5&$,+-$ ' G*&]:;8# ' "& ' >"#=+ ' /". ' j=+,"6.=$#"+& ' >+& ' Y.,,,"&".& ' ?/.= ' -.8*&/.&

j=+8#$#$bih' *&/'/.8'j=+8#$#$1$=G"&+%8bib@H'8+F".'>+&'Z="%]=.&'4Z"#;.,G.,,.&'?/.='-.8*&/.&H

;XZ.=Z,$8#"8:;.&'+/.='#*%+=D8.&'j=+8#$#$biR@'>.=;"&/.=#.&3'(".8.8'j+#.&#"$,'G."-#'8":;'+;&.

!.=7"&/*&-'G*='%D-,":;.&'5&/=+-.&[$7;]&-"-1."#'/.='Y.,,.&'*&/'7.=*;#'$*6'd.:;$&"8%.&H

/". ' #.",F."8. ' $&/=+-.&[$7;]&-"-H ' #.",F."8. ' $&/=+-.&[*&$7;]&-"- ' $=7."#.&biUH ' F$8 ' ."&.

E+%7"&$#"+&8#;.=$Z".'%"#'5&#"$&/=+-.&'.=8:;F.=#3'(".'B.$1#"+&'/.='Y.,,.&'$*6'C$,:"#="+,

6],,#'7."%'7.&"-&.&'Y.,,#XZ'*&/'7."%'%$,"-&.&'Y.,,#XZ'&":;#'-,.":;'$*83'($8';]&-#'%"#'/.=

B.1=*#".=*&-'>+&'E+$1#">$#+=.&'G*8$%%.&biIH'F.,:;.'$*6'/.='Q$8"8'/.8'>.=]&/.=#.&',+1$,.&

d",".*8'*&#.=8:;"./,":;'.=6+,-#3

(".'>".,8."#"-.&'<"=1*&-.&bhV'8:;,".`.&'."&.&'<$:;8#*%88#+ZZ'/.='Y.,,.&'"&'/.='LVnL2'j;$8.

/.8 ' Y.,,GX1,*8H ' 5Z+Z#+8.H ' ("66.=.&G".=*&- ' /.= ' k*%+=G.,,.&H ' \.%%*&- ' /.= ' "&[>">+[

biV E;+=:;"/.'.#'$,3H'JVVb
bi2 d*"&/"'.#'$,3H'JVVb
biJ TX'.#'$,3H'2III
biK M1+F=+&81"'.#'$,3H'2IIK_''d",,.='.#'$,3H'2IIh
bii TX'.#'$,3H'2III_'j..;,'.#'$,3H'JVVJ
bih C;.&H'k3C3H'.#'$,3H'JVVb
bib M1+F=+&81"'.#'$,3H'2IIK_'M1+F=+&81"'.#'$,3H'2IIh_'d",,.='.#'$,3H'2IIh_'p$&-'.#'$,3H'JVVJ
biR j..;,'.#'$,3H'2IIi_'E="8;&$&'.#'$,3H'JVVK
biU j..;,'.#'$,3H'2IIi_'Y;$+'.#'$,3H'2IIR_'Y;$+'.#'$,3H'JVVV
biI \"/$,-+'.#'$,3H'JVVb
bhV (=">/$;,'.#'$,3H'2IIh_'C$%Z7.,,'.#'$,3H'2IIR_'\*X&;'.#'$,3H'2IIU_'d+=.&+'.#'$,3H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Ki

5&-"+-.&.8.'*&/')&#.=$1#"+&.&'%"#'/.%'M"-&$,P7.=#=$-*&-8F.-'>+&'5&/=+-.&.&'."&3'(".

Z=+,"6.=$#"+&8;.%%.&/.& '466.1#. '>+& 'C$,:"#="+, ' 7,."7.& '$,,.=/"&-8 ' 7." 'E+"&1*7$#"+& '>+&

Y.,,.&'/.8'j=+8#$#$1$=G"&+%.8'*&/',.7.&/.%'E&+:;.&-.F.7.'$*8_';".='.=6+,-#'"&'B.$1#"+&

$*6 'C$,:"#="+, ' "% 'k*%+=-.F.7. ' ."&. 'j=+,"6.=$#"+&88#."-.=*&-3 '(".8. ' ,]`# ' 8":; ' /*=:; ' /".

Y*-$7.'/.8'B.8+=Z#"+&8;.%%.=8'j$%"/=+&$#.'+/.='."&.8'ddj[)&;"7"#+=8'>.=;"&/.=&H'F$8

6P='/". '4&#F":1,*&-'."&.8'4"&G.,#;.=$Z.*#"1*%8'$*6 'C$,:"#="+,7$8"8 '7./.*#8$%'8."& '1$&&3

5*:;'F"=/'/$8'$,8'\"&F."8'$*6'/".'Z=+,"6.=$#"+&86D=/.=&/.'<"=1*&-'/.='08#.+:,$8#.&$1#">"#]#

*&/'/.8'E&+:;.&8#+66F.:;8.,8'-.F.=#.#H'/.='/*=:;'C$,:"#="+,'$&-.=.-#'F"=/3'($8'8*:;#'%$&

6+,-.&/.=%$`.& ' G* ' .=1,]=.&W ' &$:; 'C$,:"#="+,-$7. ' 1D&&#. ' .8 ' G*= ' Z=+#.+,X#"8:; ' 7./"&-#.&

O=."8.#G*&-'+/.='51#">".=*&-'>+&'<$:;8#*%86$1#+=.&'$*8'/.%'E&+:;.&-.F.7.'1+%%.&H

F$8'F"./.=*%'/".'k*%+=G.,,.&'G*%'<$:;8#*%'$&=.-#bh23'L.&$*.=.8'P7.='/".'6*&1#"+&$,.&

\"&#.=-=P&/.'/".8.8'466.1#.8'"8#'$,,.=/"&-8'&+:;'&":;#'7.1$&&#3

l7.='/".'%+,.1*,$=.&'d.:;$&"8%.&'/.8'."&#=.#.&/.&'<$:;8#*%88#+ZZ8'*&/'/".'Y".,-.&.'>+&

C$,:"#="+,'7.-"&&#'%$&')&6+=%$#"+&.&'G*'8$%%.,&bhJ' ?83'5773'Ji@3'48'G.":;&.#'8":;'$7H'/$88

/". ' $&#"[k*%+=[<"=1*&- ' ;".= ' /*=:; ' ."&.& ' ;.%%.&/.& ' 4"&6,*` ' $*6 ' /.& ' j=+8#$-,$&/"&[

8#+66F.:;8.,'.=6+,-#3'j=+8#$-,$&/"&.'8Z".,.&'."&.'B+,,.'"%'4&#8#.;.&'*&/'O+=#8:;=."#.&'>+&

j=+8#$#$1$=G"&+%.&_ ' /*=:; ' C$,:"#="+, ' $7.= ' F"=/ ' ";=. ' Q",/*&- ' -.;.%%# ' *&/ ' ";= ' 577$*

7.8:;,.*&"-#bhK3 ' )& ' Z="%]=.& ' E*,#*=.& ' >+& ' j=+8#$#$G.,,.& ' G."-# ' 8":; ' $*`.=/.% ' /$8

$&#"+c"/$#">.'j+#.&#"$,'>+&'C$,:"#="+,W ';".='F"=/'/".'Q",/*&-'/.='k;"+=./+c"&'B./*1#$8.'2

*&/ ' /.= ' M*Z.=+c"/ ' ("8%*#$8. ' ?M0(@ ' J ' $&-.=.-#3 ' (".8. 'd.#$,,+#;"+&."&. ' ;$7.& ' F+;,

$&#"$Z+Z#+#"8:;.'51#">"#]#.&'*&/'F.=/.&'?"%'L.-.&8$#G'G*='"&'-.8*&/.&'Y.,,.&'.=6+,-.&/.&

\+:;=.-*,$#"+&@'"&'k*%+=G.,,.&'/*=:;'/$8'([\+=%+&';.=*&#.==.-*,".=#3 '($8'1D&&#.'."&.&

k.", ' /.= ' Z+=$Z+Z#+#"8:;.& '<"=1*&- '>+& '!('$*6 'k*%+=G.,,.& '*&/ '/.= ' $&#"$Z+Z#+#"8:;.&

466.1#.'$*6'-.8*&/.'Y.,,.&'.=1,]=.&bhi3

e.7.&'/.&'466.1#.&'$*6'j=+8#$#$1$=G"&+%.'8"&/'C$,:"#="+,'*&/'8."&.'5&$,+-$'?G3Q3'QsT[bJU@

$*:;'7."'/.='Qj\'F"=18$%3'48'-.,$&-'"&'>"#=+'*&/'"&'>">+H'/".'/*=:;'<$:;8#*%86$1#+=.&

8#"%*,".=#. ' j=+,"6.=$#"+& ' /.= ' j=+8#$#$ ' G* ' ;.%%.&bhhH ' *&/ ' ."& ' 1,."&.= '!.=8*:; '%"# 'Qj\[

j$#".&#.& ' 6P;=#. ' 7." ' $*8-.G.":;&.#.= ' !.=#=]-,":;1."# ' G* ' ."&.% '<$:;8#*%88#+ZZ ' "& ' /.=

j=+8#$#$bhb3'Y*8]#G,":;',".`'8":;'/*=:;'QsT[bJU'"&'>"#=+'*&/'$%'k".=%+/.,,'/".'j=+/*1#"+&

Z=+"&6,$%%%$#+="8:;.='CX#+1"&.'8#$=1'=./*G".=.&bhR3

bh2 \.=="&-'.#'$,3H'JVVb
bhJ L.&$*.=.8'G*'/.&'G.,,*,]=.&'d.:;$&"8%.&'*&/'/.&'7.#.","-#.&'L.&.&'"8#'$*:;'7."'Q+X,.'.#'$,3H'JVV2_'

E="8;&$&'.#'$,3H'9)&;"7"#"+&'+6'Z=+8#$#.':$&:.='-=+F#;3339H'JVVK_'d+=.&+'.#'$,3H'JVVh'G*'6"&/.&3
bhK d+=.&+'.#'$,3H'JVVh'6P;=.&'/".8'-.&$*.='$*8'*&/'&.&&.&'T"#.=$#*=';".=G*3
bhi E="8;&$&'.#'$,3H'JVVK
bhh C=.8:"+,"'.#'$,3H'JVVV_'C=.8:"+,"'.#'$,3H'JVVK_'5/+="&"'.#'$,3H'JVVb
bhb 5/+="&"'.#'$,3H'JVVb
bhR C=.8:"+,"'.#'$,3H'JVVV_'C=.8:"+,"'.#'$,3H'JVVK_'5/+="&"'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Kh

h323J3i3'($#.&'$*8'k".=>.=8*:;.&
l7,":;.=F."8.'.=6+,-#';".='/".'c.&+-.&.'k=$&8Z,$&#$#"+&'>+&'#*%+=D8.&'j=+8#$#$G.,,.&'+/.=

8+,"/.& ' k*%+=.& ' ;*%$&.& ' N=8Z=*&-8 ' $*6 ' "%%*&/.6"G".&#. ' d]*8.bhUH ' /+:; ' $*:; ' /".

(*&&"&-[B$##.'?."&'!.=8*:;8%+/.,,H'"&'/.%'B$##.&'d5k'TXT*'Y.,,.&'"&a"G".=#'F.=/.&H'/".

j=+8#$#$1$=G"&+%. ' .&#8#.;.& ' ,$88.&@ ' *&/ ' /$8 ' kB5dj[d$*8[d+/.,, ' ?9#=$&8-.&":

$/.&+:$=:"&+%$'+6'%+*8.'Z=+8#$#.9@'8"&/'-.7=]*:;,":;3'(".'"&'O+,-.';+;.='C$,:"#="+,/+8.&

$*6#=.#.&/. ' \XZ.=:$,:]%". ' 8*:;# ' %$& ' /*=:; ' /". ' 5&F.&/*&- ' F.&"- ' :$,:]%"8:;.= ' !([

5&$,+-$'G*'*%-.;.&bhI3

M+F+;,'7."'d]*8.&bbV' $,8'$*:;'7."'B$##.&bb2' G."-#.&'8":;'!([5&$,+-$'?G3Q3'E\'2VbVH'4Q

2VKIH'w<[2bJiOJ[J'*&/'B0'Jb[I22i@'"&'/.='T$-.H'/$8'<$:;8#*%'*&/'/".'d.#$8#$8".=*&-

>+& ' j=+8#$#$1$=G"&+%.& ' .66.1#"> ' G* ' *&#.=7"&/.&H ' +;&. ' /.*#,":;. ' \XZ.=:$,:]%". ' +/.=

L.F":;#8=./*1#"+&'G*'>.=*=8$:;.&3'Y*8]#G,":;'G*'";=.&'-.="&-.=.&'e.7.&F"=1*&-.&'G."-#.&

8".'8":;'C$,:"#="+,'$*:;'"&'";=.='<"=18$%1."#'-.-.&'/$8'<$:;8#*%'*&/'/".'d.#$8#$8".=*&-'+6#

P7.=,.-.&W'C$,:"#="+,'7P`#.'&$:;'$&6]&-,":;.='<$:;8#*%8;.%%*&-'"%'!.=8*:;8>.=,$*6'+6#

$&'466"G".&G'."&H'F.8F.-.&'$%'!.=8*:;8.&/.'1$*%'&+:;'N&#.=8:;"./'G*='k*%+=-=D`.'7."

E+&#=+,,#".=.& '6.8#G*8#.,,.&'F$=bbJ3 '(". 'Q",/*&-'/.8'!([!(BnBsB[E+%Z,.c.8'*&/'8."&.

k=$&8,+1$#"+&'"&'/.&'Y.,,1.=&'7,."7.&'"%'T$*6'/.=')&8.&8"#">"#]#8.&#F":1,*&-'*&>.=]&/.=#H

/+:;'1$&&'/.='<"=1*&-8$76$,,'G*%"&/.8#'#.",F."8.'$*6'/".'>.=="&-.=#.'k=$&81="Z#"+&8$1#">"#]#

/.8'!([!(BnBsB[E+%Z,.c.8'"%'L.&+%'G*=P:1-.6P;=#'F.=/.&bbK3

h323J3h3'($#.&'$*8'/.='\*%$&%./"G"&

M#*/".&

L.&.=.,,'"8#'/".'N%F$&/,*&-'."&.8',$#.&#.&'j=+8#$#$1$=G"&+%.8'"&'."&.&'1,"&"8:;'$ZZ$=.&#.&

k*%+='$*:;'>+&'N%F.,#."&6,P88.&'$7;]&-"-'[ '."& 'j=+7,.%H'%"#'/.%'%$&'8":;'"&'>".,.&

5=7."#.&'7.8:;]6#"-#';$#3'e.7.&'/.&'4=&];=*&-8-.F+;&;."#.&bbi' ?G3Q3';.%%#'/".'=.":;,":;.

5*6&$;%. ' >+& ' C$J^' /". ' k*%+=.&#8#.;*&-H ' F+;, ' F.", ' C$J^' /". ' <"=1*&-.& ' >+& ' !(

*&#.=8#P#G#@'8Z".,.&';".='$*:;'$&/.=.'O$1#+=.&'."&.'B+,,.3

bhU l7.=7,":1'-.7.&'O.,/%$&'.#'$,3H'2IIh_'d",,.=H'2IIU_'E+&#.X'g'L.#G.&7.=-H'JVVJ_'C;.&'g'\+,":1H'JVVK_'
E="8;&$&'.#'$,3H'9)&;"7"#"+&'+6'Z=+8#$#.':$&:.='-=+F#;3339H'JVVK_'E="8;&$&'.#'$,3H'9k;.'=+,.'+6'>"#$%"&'(3339H
JVVK_'Q..='g'dX=#;*.H'JVVi_'M#.F$=#'g'<."-.,H'JVVi_'k=*%Z'.#'$,3H'JVVi_'E="8;&$&'.#'$,3H'JVVh3

bhI l7.=7,":1'-.7.&'M1+F=+&81"'.#'$,3H'2IIK_'O.,/%$&'.#'$,3H'2IIh_'d",,.=H'2IIU_'E+&#.X'g'L.#G.&7.=-H'JVVJ_
C;.&'g'\+,":1H'JVVK_'E="8;&$&'.#'$,3H'9)&;"7"#"+&'+6'Z=+8#$#.':$&:.='-=+F#;3339H'JVVK_'E="8;&$&'.#'$,3H'
9k;.'=+,.'+6'>"#$%"&'(3339H'JVVK3

bbV j+,.1'.#'$,3H'JVV2_'!.-.8&$'.#'$,3H'JVVK_'5,$-7$,$'.#'$,3H'92αHJh[(";X/=+cX>"#$%"&'(K3339H'JVVb
bb2 L.#G.&7.=-'.#'$,3H'2IIR_'T+1.8;F$='.#'$,3H'2III
bbJ !.-.8&$'.#'$,3H'JVVK
bbK 5,$-7$,$'.#'$,3H'9d+,.:*,$='%.:;$&"8%83339H'JVVb
bbi C;$&'.#'$,3H'JVVV_'M+&&'.#'$,3H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Kb

4#,":;. ' .Z"/.%"+,+-"8:;. ' M#*/".&bbh' G."-.& ' ."&. ' &.-$#">. ' E+==.,$#"+& ' GF"8:;.& ' /.=

M#.=7,":;1."#8=$#. ' $& ' j=+8#$#$1$=G"&+%.& ' *&/ ' /.= ' N![T":;# ' 4cZ+8"#"+&bbb' ?7GF3

>.=-,.":;7$=.= ' j$=$%.#.= ' F". ' /.= '\$*#6$=7. ' "& 'E+%7"&$#"+& '%"# ' /.= ' /*=:;8:;&"##,":;.&

M+&&.&."&8#=$;,*&-'$%'<+;&+=#@3

(".'4=-.7&"88.'."&.='5=7."#'G."-.&'8+-$=H'/$88'."&'&"./="-.='M.=*%8Z".-.,'>+&'Jh?0\@(K

."&.&'/.='-=D`#.&'B"8"1+6$1#+=.&'6P='/".'4&#8#.;*&-'/".8.='k*%+=$=#'/$=8#.,,#bbR3'Y*8]#G,":;

G.":;&.#'8":;'&.*.=/"&-8'$*:;'."&.'Q./.*#*&-'>.=8:;"./.&.='!(B[j+,X%+=Z;"8%.&'6P='/$8

B"8"1+'/.='4&#8#.;*&-'*&/'/.8'O+=#8:;=."#.&8'>+&'j=+8#$#$#*%+=.&'$7bbU3

E,"&"8:;.'!.=8*:;.

4"&.'j",+#8#*/".H'$&'/.='8".7.&'j$#".&#.&'%"#'."&.%'j=+8#$#$1$=G"&+%[B.G"/">'#.",&$;%.&H

7.+7$:;#.#.'7."'+=$,.='5*6&$;%.'>+&'VHh'7"8'JHh 'µ-'C$,:"#="+,'Z=+'k$-H'/$88'/".'B$#.'/.8

j=+8#$#$[8Z.G"6"8:;.&'5&#"-.&8'?jM5@'7."'8.:;8'>+&'8".7.&'k.",&.;%.=&'8"-&"6"1$&#'8$&1bbI3

4"&'F."#.=.='4"&G.,#;.=$Z".>.=8*:;'"%'B$;%.&'."&.='1,"&"8:;.&'M#*/".'/.='j;$8.&')'*&/'))

Z=P6#. ' /". ' <"=18$%1."# ' >+& ' j$=":$,:"#+, ' $& ' j$#".&#.& ' %"# ' $&/=+-.&[*&$7;]&-"-.&H

6+=#-.8:;="##.&.&'j=+8#$#$#*%+=.&bRV3 'Q."'-*#.= '!.=#=]-,":;1."# ' ,".`'8":;'1."&'G*>.=,]88"-.=

466.1# ' $*6 ' /.& ' jM5[MZ".-., ' 6.8#8#.,,.&_ ' /.= ' jk\[MZ".-., ' $7.= ' 8$&1 ' "& ' B.$1#"+& ' $*6

j$=":$,:"#+,'8"-&"6"1$&#3'(".'Q./.*#*&-'>+&'j$=":$,:"#+,'6P='/".'B./*1#"+&'>+&'M1.,.##8:;]/.&

7."'j=+8#$#$1$=G"&+%.&'%*`'&+:;'F."#.='*&#.=8*:;#'F.=/.&3

5*6'/.='Q$8"8'$&/.=.='!.=8*:;.H'/".'8":;'%"#'."&.='E+%7"&$#"+&'>+&'C$,:"#="+,'*&/'$&/.=.&

C;.%+#;.=$Z.*#"1$'7.8:;]6#"-#.&H'6$&/'."&.'1,"&"8:;.'M#*/".bR2'%"#'KR'j$#".&#.&'8#$##H'/".'$&

$&/=+-.&[*&$7;]&-"-.& ' j=+8#$#$1$=G"&+%.& ' ,"##.&3 ' \".= ' F*=/. ' (+:.#$c., ' %"# ' /.% ' ([

\+=%+&' ?VHh 'µ-n1- '+=$,@ ' $& '."&.%'k$-'Z=+ '<+:;. '8.:;8 '<+:;.&' ,$&- '1+%7"&".=#H '/".

k.",&.;%.= ' .=;".,#.& ' ."&. 'C$,:"*%[=./*G".=#. '("]# ' ?iVV[hVV '%- 'C$J^nk$-@ ' *&/ '%*`#.&

>.=%.;=# ' <$88.= ' $*6&.;%.&3 ' (". ' E+%7"&$#"+& ' 7."/.= ' d"##., ' ?%"# ' ;+:;/+8".=#.= ' *&/

"&#.=%"##".=.&/.= ' 5&F.&/*&- ' >+& ' C$,:"#="+,@ ' F$= ' -*# ' >.=#=]-,":; ' *&/ ' /.= ' $,,."&"-.&

5&F.&/*&- ' >+& ' (+c.:$#., ' P7.=,.-.&W ' 8". ' .==.":;#. ' 7." ' KV ' >+& ' KR ' k.",&.;%.=& ' ."&.

8"-&"6"1$&#. ' !.=="&-.=*&- ' >+& ' jM53 ' )& ' ."&.% ' ];&,":;.& ' !.=8*:; ' G."-#. ' 8":; ' /".

"&#.=%"##".=.&/. '5&F.&/*&- ' >+& ' ;+:;/+8".=#.% 'C$,:"#="+, ' "& ' E+%7"&$#"+& '%"# ' $&/.=.&

bbh e$;.G*'2VV'>.=8:;"./.&.'M#*/".&'P7.='!.=7"&/*&-.&'GF"8:;.&'!('*&/'j=+8#$#$1$=G"&+%.&'8"&/'7."'
M:;F$=#GH'JVVh'G*8$%%.&-.6$88#3'5*:;'L$=,$&/'.#'$,3H'JVVb'7.8:;=."7.&'.#,":;.'M#*/".&3

bbb M:;F$=#G'g'\*,1$H'2IIV_'\$&:;.##.'g'M:;F$=#GH'2IIJ
bbR 5;+&.&'.#'$,3H'9j=+8#$#.':$&:.=3339H'JVVV
bbU s*'.#'$,3H'JVVK_'4"&.'d.#$[5&$,X8.'."&"-.='/.='/$G*'/*=:;-.6P;=#.&'M#*/".&'6"&/.#'8":;'7."'e#$"8'.#'$,3H'

JVVK3
bbI L=+88'.#'$,3H'2IIU
bRV M:;F$=#G'.#'$,3H'JVVb
bR2 Q..='.#'$,3H'9<..1,X';"-;[/+8.':$,:"#="+,3339H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2KR

C;.%+#;.=$Z.*#"1$ ' .7.&6$,,8 ' F"=18$% ' 7." ' /.= ' Q.;$&/,*&- ' 6+=#-.8:;="##.&.= ' j=+8#$#$[

1$=G"&+%.bRJ3 ' (".8 ' /.%+&8#=".=# ' /.& ' e*#G.& ' ."&.= ' E+%7"&$#"+&8#;.=$Z". ' %"# ' &":;#[

:$,:]%"8:;.& '!([5&$,+-$ ' 7." ' j=+8#$#$1$=G"&+%.&H ' /$ 'C$,:"#="+, ' /". '<"=18$%1."# ' >".,.=

:X#+#+c"8:;.= ' d"##., ' -.-.& ' k*%+=. ' Z+#.&G".=#bRK3 ' Q." ' "&#.=%"##".=.&/.= ' L$7. ' ;+;.=

C$,:"#="+,/+8.&'7,".7.&'7"8;.='$*:;'/".'P7,":;.&'e.7.&F"=1*&-.&'$*8H'8+'/$88'8".'$,8'=.,$#">

8":;.='*&/'F"=18$%'7.#=$:;#.#'F"=/bRi3

4"&.'5=7."#8-=*ZZ.'*%'k=*%ZbRh'>+,,.&/.#.'JVVi'."&.'1,"&"8:;.'M#*/".'/.='j;$8.'))'P7.='/".

E+%7"&$#"+&8#;.=$Z". ' >+& ' +=$, ' >.=$7=.":;#.% ' C$,:"#="+, ' *&/ ' (.c$%.#;$8+& ' "& ' /.=

Q.;$&/,*&-'>+&'$&/=+-.&[*&$7;]&-"-.&'j=+8#$#$1$=G"&+%.&3'5*:;';".='G."-#.'8":;'7."'UVx

/.= ' k.",&.;%.= ' ."&. ' 8"-&"6"1$&#. ' !.=,$&-8$%*&- ' "% ' 5&8#".- ' /.= ' jM5H ' *&/ ' 7." ' Kix

8#$7","8".=#. '8":; '/.= 'jM5[<.=# '8+-$= '+/.= ' 8$&13 '(". 'E+%7"&$#"+&'$*8 '!([5&$,+-$ '*&/

&":;#[8#.=+"/$,.& '5&#"Z;,+-"8#"1$ ' ?eM5)(98@ 'F". '(.c$%.#;$8+& 'F"=1# ' >.=%*#,":; ' $//"#">

+/.= ' 8+-$= ' 8X&.=-"8#"8:;bRbH ' /$ ' $*:; 'eM5)(98 ' $,,."&. ' -.-.& 'k*%+=. 'F"=1.&bRR3 ' )& ' ."&.%

$&/.=.&H'>.=-,.":;7$=.&'1,"&"8:;.&'!.=8*:;'/.='j;$8.'))'$,,.=/"&-8'F$='/".'E+%7"&$#"+&'$*8

"&#.=%"##".=.&/'>.=$7=.":;#.%H';+:;/+8".=#.%'C$,:"#="+,'*&/'(.c$%.#;$8+&'/.='<"=1*&-'>+&

(.c$%.#;$8+&'$,,."&'&":;#'/.*#,":;'P7.=,.-.&3'(.&&+:;'F"=/'/".8.'k;.=$Z".6+=%'"&8-.8$%#

$,8'8":;.='*&/'F"=18$%'7.F.=#.#bRU3

4"& ' F."#.=.= ' E+%7"&$#"+&8>.=8*:;H ' $& ' /.% ' JhV ' j$#".&#.& ' %"# ' 6+=#-.8:;="##.&.%

j=+8#$#$1$=G"&+%'#.",&$;%.&H'*&#.=8*:;#.'/".'<"=1*&-'."&.='-.%."&8$%.&'5&F.&/*&-'>+&

(e[2V2 ' ?."&.% ' ;+:;1+&G.&#=".=#.& ' C$,:"#="+,[j=]Z$=$# ' "& ' k$7,.##.&6+=%@ ' %"# ' k$c+#.=.

?."&.% ' %"#+8.;.%%.&/.& ' )&a.1#"+&8Z=]Z$=$# ' %"# ' /.% ' <"=18#+66 ' (+:.#$c.,@bRI3 ' (".8.

E+%7"&$#"+& '>.=,]&-.=#. ' "%'!.=-,.":; ' G*= 'L$7. '>+& '(+:.#$c., '*&/' ."&.%'j,$:.7+ '/$8

T.7.&'/.='j$#".&#.&'8"-&"6"1$&# '?*%'/*=:;8:;&"##,":;'hVxH'F$8'$:;#'d+&$#.&'.&#8Z=":;#@3

5*:;'8:;."&#'(e[2V2'>+='/.&'e.7.&F"=1*&-.&'/.='C;.%+#;.=$Z".'G*'8:;P#G.&W'8:;F.=.

e.7.&F"=1*&-.& ' #=$#.& ' 7." ' i2x ' /.= ' k.",&.;%.= ' $*6H ' /". ' &.7.& ' k$c+#.=. ' ."& ' j,$:.7+

.=;".,#.&_ ' 7." ' 7.-,."#.&/.= 'L$7. '>+& '(e[2V2 ';"&-.-.& 'F$= ' /". 'B$#. '%"# 'JUx'/.*#,":;

&"./="-.=3 '5,,.=/"&-8 ' ,".6.=#. '/". 'E+%7"&$#"+& '>+&'(e[2V2'*&/'k$c+#.=. '-.-.&P7.= '/.=

$,,."&"-.& '5&F.&/*&- '/.8 'd"#+8.;.%%.=8 ' -.="&-6P-"- ';D;.=. 'jM5[MZ".-.,H 'F$8 ' .=&.*#

7.8#]#"-#H'/$88'/".8.='d$=1.='&":;#'"&'a./.%'O$,,'$,8'G*>.=,]88"-.8'j=+-&+8#"1*%'/".&.&'1$&&3

(".'"&#.=%"##".=.&/[;+:;/+8".=#.'L$7.'>+&'C$,:"#="+,'"8#'7."'/.='5&F.&/*&-'-.-.&'k*%+=.

bRJ Q..='.#'$,3H'9)&#.=%"##.&#':;.%+#;.=$ZX3339H'JVVK
bRK Q.=&$=/"'.#'$,3H'JVV2
bRi Q..='g'dX=#;*.H'JVVi_'k=*%Z'.#'$,3H'JVVi
bRh k=*%Z'.#'$,3H'JVVi
bRb d+=.&+'.#'$,3H'JVVh
bRR \*88$"&'.#'$,3H'JVVK_'T"&'g'e.,8+&H'JVVK
bRU k=*%Z'.#'$,3H'JVVb
bRI Q..=H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2KU

P7,":;'*&/'6P;=#.'G*'1."&.&'&.&&.&8F.=#.&'8Z.G"6"8:;.&'e.7.&F"=1*&-.&3

)%'5Z=",'JVVb';$#'5MC4ek[J'?."&.'8":;'$&8:;,".`.&/.'1,"&"8:;.'M#*/".'/.='j;$8.')))'%"#':$3

IVV'k.",&.;%.=&@'7.-+&&.&H'/.='."&.'Y*,$88*&-'>+&'(e[2V2'G*='E+%7"&$#"+&8#;.=$Z".'%"#

k$c+#.=.'7."'j=+8#$#$1$=G"&+%.&'6+,-.&'8+,,bUV3

h323K3'j.=8Z.1#">.&
(". 'N&#.=8*:;*&-.& ' $*6 ' /.% 'L.7".# ' /.= ' 466.1#. ' >+& '!( ' "% '4"&8$#G ' -.-.& ' j=+8#$#$[

1$=G"&+%.' 8"&/ ' 8:;+& 'F."# ' 6+=#-.8:;="##.& ' *&/ ' .=8#=.:1.& ' 8":; ' G3k3 ' 7"8 ' "& ' /". ' 1,"&"8:;.

5&F.&/*&-3'(".'G*>.=,]88"-.&'*&/'>".,>.=8Z=.:;.&/.&'4=-.7&"88.',$88.&'.=F$=#.&H'/$88'Jh

?0\@(K'+/.='C$,:"#="+,'?G3Q3'"&'O+=%'>+&'(e[2V2H'83+3@'8:;+&'7$,/'4"&-$&-'"&'/".'M#$&/$=/[

1+%7"&$#"+&8#;.=$Z".& ' /".8.= ' k*%+=. ' 6"&/.&3 ' (.= ' Z=+Z;X,$1#"8:;. ' <.=# ' ."&.8 ' ;+;.&

M.=*%8Z".-.,8'>+&'!('"8#'*&7.8#="##.&H'F.8F.-.&'."&.'E+&#=+,,.'*&/'--63'E+==.1#*='/".8.8

j$=$%.#.=8'7."'d]&&.=&'%"#';D;.=.%'B"8"1+'."&.8'j=+8#$#$1$=G"&+%8'8"&&>+,,'F]=.3

5*6'/.%'L.7".#'/.='!([5&$,+-$'8"&/'$*8'/.='5=7."#'$&'k".=%+/.,,.&'7.$:;#,":;.'466.1#.'7."

/.= 'k;.=$Z". '>+&'j=+8#$#$1$=G"&+%.&'7.1$&&#_ '/". '-.#.8#.#.& 'M*78#$&G.& 'G."-.& ' 8":; ' "%

!.=-,.":; ' G* ' C$,:"#="+, ' F"=18$%.= ' *&/ ' =".6.& ' 1."&. ' &.&&.&8F.=#.& ' e.7.&F"=1*&-.&

;.=>+=bU23 ' ($ ' ;".= ' $7.= ' ($#.& ' $*8 ' 1,"&"8:;.& '!.=8*:;.& ' 6.;,.&H 'F"=/ 'F+;, ' ."&"-. ' Y."#

>.=-.;.&H'7"8'$*:;'!([5&$,+-$';".='4"&-$&-'"&'/.&'$,,#]-,":;.&'L.7=$*:;'"&'E+%7"&$#"+&8[

#;.=$Z".&'6"&/.&3'(".'>+=,".-.&/.&'5=7."#.&',$88.&'/".8'$7.='%"##.,6="8#"-'.=F$=#.&3

5*6-=*&/'/.='-*#.&'4=-.7&"88.'"%'4"&8$#G'-.-.&'Qj\'*&/':;=+&"8:;.'j=+8#$#"#"8'8:;."&#'.8

$*:; ' $*6 ' /".8.% 'L.7".# ' .%Z6.;,.&8F.=#H ' C$,:"#="+, ' *&/ ' 8."&. '5&$,+-$ 'F."#.= ' $*6 ' ";=.

<"=18$%1."#'*&/''!.=#=]-,":;1."#'G*'#.8#.&'*&/'";=.'1,"&"8:;.'!.=F.&/*&-'$&G*8#=.7.&3

bUV j=.88.%"##.",*&-'>+&'e+>$:.$H')&:3H'/.='\.=8#.,,.=6"=%$'>+&'(e[2V2
bU2 T+1.8;F$='.#'$,3H'2III_'!.-.8&$'.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2KI

h3J3'd$%%$

h3J323'L=*&/,$-.&
Q=*8#1=.78 ' "8# ' /". ' ;]*6"-8#. ' k*%+=6+=% ' *&/ ' /". ' GF."#;]*6"-8#. ' k+/.8*=8$:;. ' 7."

#*%+=1=$&1.&'O=$*.&'"&'/.&'NM5bUJ3'4='#="##'>3$3'GF"8:;.&'/.%'ih3'*&/'/.%'RV3'T.7.&8a$;=

$*6'*&/'G."-#'8":;'2-,#,'7%'%."8#'$,8'8:;%.=G,+8.=H'/.=7.='*&/';D:1="-.='E&+#.&H'/.='+6#'%"#

/.='\$*#'>.=F$:;8.&'*&/'.>#,3'%"#'."&.%',+1$,.&'m/.%'>.=7*&/.&'"8#3'(".8.%'4=8#7.6*&/

."&.8'6+=#-.8:;="##.&.&'k*%+=8'-.;.&'$*66],,"-.'k$8#7.6*&/.'>+==$*8H'/".'"%'B$;%.&'."&.=

E=.78>+=8+=-.*&#.=8*:;*&-'-.8#.,,#'F.=/.&'1D&&.&3'(".'d.#$8#$8".=*&-'.=6+,-#',X%Z;+-.&

"&'/".'=.-"+&]=.&'TX%Z;1&+#.&'?T&&3'5c",,$=.8 '.# 'B.#=+8#.=&$,.8@ '+/.= '$,8'O.=&%.#$8#$8.

;]%$#+-.&'"&'<"=7.,8]*,.H'Q.:1.&H'T.7.=H'T*&-.H'j,.*=$'*&/'0>$=".&3'\"8#+,+-"8:;'"8#'."&.

N&#.=8:;."/*&-' "&' "&>$8">. '*&/'&":;#["&>$8">. 'L.8:;F*,8#.'%D-,":;3 '(". 'H,*/#<'&' F"=/

P7,":;.=F."8.'/*=:;')&8Z.1#"+&H'j$,Z$#"+&H'N,#=$8:;$,,H 'd$%%+-=$Z;".'*&/'dBk'-.8#.,,#H

F+=$*6'."&.'8#$&/$=/"8".=#.'M#$/".&."&#.",*&-'.=6+,-#3

(". 'D%&4*;,&' .=6+,-#'7."',+1$,.&'*&/'1,."&.=.&'k*%+=.&'/*=:;':;"=*=-"8:;.'B.8.1#"+&'/.8

k*%+=8'*&/'/.='G*-.;D="-.&'TX%Z;1&+#.&_'7."'-=D`.=.&'L.8:;F*,8#.&'F"=/'$,,.=/"&-8'."&.

d$8#.1#+%". ' >+=-.&+%%.&3 ' (". ' :;"=*=-"8:;.& 'd$`&$;%.& ' 7.-,."#.&/ ' >.=$7=.":;# '%$&

8X8#.%"8:;.'YX#+8#$#"1$'*&/'['7."%'!+=;$&/.&8."&'>+&'8Z.G"6"8:;.&'\+=%+&=.G.Z#+=.&'$*6

/.& ' k*%+=G.,,.& ' A ' .&/+:="& ' F"=18$%. ' d"##., ' ?5&#"D8#=+-.&. ' F". ' k$%+c"6.& ' +/.=

j=+-.8#$-.&.@3'Y*8]#G,":;'"8#'."&.'M#=$;,.&#;.=$Z".'8"&&>+,,3

(". 'U4</#<'&' "8# ' $*6-=*&/ ' /.= ' 6=P;.& ' ,X%Z;+-.&.& ' *&/ ' ;]%$#+-.&.& 'd.#$8#$8".=*&-

-.&.=.,,'%]`"-W':$'hVx'/.='Z="%]='7.;$&/.,#.&'O=$*.&'.=,."/.&'."&'B.G"/">H'*&/'>+&'/".8.&

8#.=7.& ' :$3 ' RVx ' "& ' /.& ' 6+,-.&/.& ' /=." ' S$;=.&3 ' <.-.& ' /.= ' "& ' /".8.= ' Y."# ' ;]*6"-.&

T+1$,=.G"/">. '*&/'O.=&%.#$8#$8.&'8+,,.&' "&'/".8.%'Y."#=$*%'Z+8#+Z.=$#"> '>".=#.,a];=,":;.

E+&#=+,,*&#.=8*:;*&-.&'.=6+,-.&3

bUJ S.%$,'.#'$,3H'JVVJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2iV

h3J3J3'(".'B+,,.'>+&'!"#$%"&'(

h3J3J323'4&#F":1,*&-'/.='Q=*8#/=P8.&
(".'4&#F":1,*&-'/.='Q=*8#/=P8.&'.=6+,-#'"&'/.='j*7.=#]#'$*8'(=P8.&1+8Z.&'%"#'7.-"&&.&/.&

L$&-8X8#.%.&H'/".'"&'";=.='5&,$-.'8:;+&'$*8'/.='Z=]&$#$,.&'j;$8.'8#$%%.&bUK3'(".'#=."7.&/.

E=$6# ' /.8 ' (=P8.&F$:;8#*%8 '%"# '!.=,]&-.=*&- ' *&/ '!.=GF."-*&- ' /.8 'L$&-8X8#.%8 ' *&/

Q",/*&-'>+&'(=P8.&$,>.+,.&'8"&/'/".'m8#=+-.&.H'/+:;'8"&/'$&'/.%'1+%Z,.c.&'57,$*6'>".,.

d.:;$&"8%.&'7.#.","-#3

4"&.'F":;#"-.'B+,,.'1+%%#'$*:;'C$,:"#="+,'G*bUiH'/$8'F];=.&/'/.='4&#F":1,*&-'/.='d$%%$

$&'/.= 'M#.*.=*&-'/.= 'L$&->.=,]&-.=*&-H '/.= 'd+=Z;+-.&.8. '/.= '5*6GF."-*&-.&'*&/'/.=

M.&8"#">"#]#'%$&:;.&'\+=%+&.&'-.-.&P7.='7.#.","-#'"8#3'M."&.'F.8.&#,":;.'O*&1#"+&',".-#';".=

"& ' /.= ' &.-$#">.& '<$:;8#*%81+&#=+,,. ' *&/ ' OD=/.=*&- ' /.= ' ("66.=.&G".=*&-H ' F$8 ' >3$3 ' $&

d]*8.&'.=6+=8:;#'F*=/.bUh3'(".'4cZ=.88"+&'>+&'!(B'.=6+,-#'"&'$,,.&'F.8.&#,":;.&'Y.,,#XZ.&

/.='Q=*8#/=P8.H'$7.='&":;#'P7.=$,,'*&/'"%%.='"&'-,.":;.%'d$`.W'F];=.&/'/.='j*7.=#]#'7",/.&

/". '8#$=1 'Z=+,"6.=".=.&/.&'E$ZZ.&G.,,.&'F.&"-'!(BH'/". ';+:;/"66.=.&G".=#.& '7$8$,.&'*&/

,*%"&$,.& '4Z"#;.,G.,,.& '/.8 'L$&-8X8#.%8 ';"&-.-.&' .cZ="%".=.& '>"., '!(B3 '5*:; ' "& '/.&

$&/.=.&'j;$8.&'/.8'8:;&.,,.&'L.F.7.*%7$*8'/.='Q=*8#/=P8.'?M:;F$&-.=8:;$6#H'T$1#$#"+&

*&/ ' /$=$*6 ' 6+,-.&/. ' )&>+,*#"+&@ ' F"=/ ' >.=%.;=# ' !(B ' -.7",/.#H ' F$8 ' $*6 ' /". ' B+,,. ' >+&

C$,:"#="+,'$,8'."&'j=+,"6.=$#"+&H'5Z+Z#+8.'*&/'("66.=.&G".=*&-'8#.*.=&/.8'\+=%+&';"&F."8#3

(".'Q./.*#*&-'>+&'!('*&/'!(B'"&'/.='E+&#=+,,.'/.='Q=*8#/=P8.&.&#F":1,*&-'G."-#'8":;

$*:;'7."'!(B'[n['d]*8.&W'/".8.'.&#F":1.,&'8:;F.=.=.H'8:;&.,,.='F$:;8.&/.'*&/'8:;&.,,.=

!.=GF."-*&-.& ' $&,.-.&/. 'd$%%$.3 ' M". ' =.$-".=.& ' $*6 ' j=+-.8#.=+& ' *&/ ' m8#=+-.& ' %"#

8#]=1.=.%'Q=*8#F$:;8#*%'$,8'<k[d]*8.bUb3'5*:;'G."-.&'0=-$&1*,#*=.&'>+&'<k[d]*8.&'"&

B.$1#"+&'$*6'/".')&1*7$#"+&'%"#'C$,:"#="+,'."&.')&;"7"#"+&'/.='!.=GF."-*&-H'/".'7."'!(B'[n[

E*,#*=.&'$*87,."7#3'!(B'[n['d]*8.'G.":;&.&'8":;'"&'/.='M:;F$&-.=8:;$6#'/*=:;'8:;&.,,.=.8

<$:;8#*%'/.='d$%%$.'*&/'&$:;'/.='T$1#$#"+&'/*=:;'/.=.&'>.=,$&-8$%#.')&>+,*#"+&'$*8bUR3

bUK 4"&.&'l7.=7,":1'P7.='/".8.8'*%6$&-=.":;'k;.%$'-.7.&'e$=>$.G'.#'$,3H'JVV2_'<.,8;'.#'$,3H'JVVJ3
bUi <.,8;H'JVVb'6$88#'G*8$%%.&3
bUh Y"&8.='g'<.,8;H'9466.:#'+6'>"#$%"&'(K'=.:.Z#+=3339H'JVVi
bUb Y"&8.='.#'$,3H'9!"#$%"&'(K'=.:.Z#+='$7,$#"+&3339H'JVVJ
bUR Y"&8.='g'<.,8;H'95::.,.=$#./'%$%%$=X'-,$&/3339H'JVVi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2i2

h3J3J3J3'!"#$%"&'('B.G.Z#+='*&/'!"#$%"&'('d.#$7+,"8%*8
(.='!(B'F"=/' "%'-.8*&/.&'Q=*8#/=P8.&-.F.7.' "&'7$8$,.&'*&/',*%"&$,.&'4Z"#;.,G.,,.&H

E$ZZ.&G.,,.& '*&/ 'M#=+%$G.,,.& '.cZ="%".=#H 'F+7." '%$&' ";& '7." '/"66.=.&G".=#.& 'Y.,,.& ' "&

-=D`.=.= 'd.&-. ' &$:;F."8# ' $,8 ' 7." ' Z=+,"6.=".=.&/.&bUU3 '5*:; ' "& ' 6$8# ' $,,.& 'Y.,,,"&".& ' >+&

d$%%$1$=G"&+%.&H' "& ' 1$=G"&+-.&["&/*G".=#.& 'k*%+=.& '/.= 'd$%%$'>+& 'B$##.& '*&/ ' "&

Z="%]=.&'Q=*8#/=P8.&#*%+=.&'F"=/'.='.cZ="%".=#bUI3'S.'&$:;'N&#.=8*:;*&-'F$=.&'Rh[Ihx'/.=

*&#.=8*:;#.& ' Y.,,#XZ.& '!(B[Z+8"#">bIV3 ' )% 'L.F.7. ' >+& 'd$%%$1$=G"&+%.& ' 6"&/.# '%$&

8+-$='&+:;';D;.=.'!(B['*&/'BsB[α[E+&G.&#=$#"+&.&'$,8'"%'&+=%$,.&'Q=*8#-.F.7.bI2H'*&/

&*='F.&"-.H'8#$=1'%.#$8#$8".=.&/.'k*%+=G.,,,"&".&'7",/.&'1."&.'!(BbIJ3

<".'/".'Y.,,.&'/.='j=+8#$#$'8"&/'$*:;'/".'Y.,,.&'/.='-.8*&/.&'*&/'/.='#*%+=D8.&'d$%%$

G*%'!([d.#$7+,"8%*8bIK' 7.6];"-#W'8".'.cZ="%".=.&'/".'2α[0\$8.'*&/'?8+'F".'/".'%."8#.&

!([Y".,-.F.7.@'/".'Ji[0\$8.bIi3'T.#G#.=.'%*`';".='$,8'0&:+-.&'-.F.=#.#'F.=/.&H'/$'8".'"&

k*%+=G.,,.& ' $%Z,"6"G".=# ' >+=,".-#bIh' *&/ ' ."&. ' ;+;. ' 51#">"#]# ' /.8 ' G*-.;D="-.& ' 4&GX%8

>.=8Z=":;#3'M+'8+=-.&'k*%+=G.,,.&'/.='Q=*8#/=P8.&'6P='."&'$&'C$,:"#="+,'$=%.8',+1$,.8'd",".*H

/$8'";=.%'<$:;8#*%'!+=8:;*7',."8#.#3

<".'"&'/.='j=+8#$#$'1$&&'C$,:"#="+,'$*:;'"&'/.='d$%%$'/*=:;',+1$,.'j=+/*1#"+&'"&';+;.=

E+&G.&#=$#"+&'>+=,".-.&'*&/';$#'."&.'$*#+1="&.'O*&1#"+&'"&&.H'/".'.8'"&'57;]&-"-1."#'>+%

M.=*%8Z".-., ' >+& ' Jh?0\@(K' $*8P7#3 ' (".8 ' G."-# ' 8":; ' $*:; ' /$=$&H ' /$88 ' /". 'F$:;8#*%8[

;.%%.&/.'<"=1*&-'>+&'C$,:"#="+,'$*6'/".'#=$&86+=%".=#.&'*&/'&":;#[#=$&86+=%".=#.&'Y.,,.&

/.= ' d$%%$ ' 8":; ' .=8# ' 7." ' E+&G.&#=$#"+&.& ' G."-#H ' /". ' /". ' "% ' M.=*% ' .==.":;#.& ' F."#

P7.=8:;=."#.&_'Jh?0\@(K'$7.='1$&&'"&'Z;X8"+,+-"8:;.&'E+&G.&#=$#"+&.&'>+&'Kh[hV'&%+,nT

/".8.'<"=1*&-'$*8P7.&bIb3

(".'2α[0\$8.'F"=/'"&'/.&'#=$&86+=%".=#.&'*&/'&":;#[#=$&86+=%".=#.&'Q=*8#/=P8.&G.,,.&'"&

>.=8:;"./.&.& ' MZ,":"&-[!$="$&#.& ' -.7",/.# ' ?8+-3 ' $,#.=&$#">.8 ' MZ,":"&-@3 ' ($8 ' 1D&&#. ' /".

.&GX%$#"8:;. '51#">"#]# ' /.8 ' .&#8#.;.&/.& ' j=+#."&8 ' %$`-.7,":; ' 7.."&6,*88.& ' *&/ ' 8+ ' /.&

N&#.=8:;"./' "& '/.= '4&GX%$1#">"#]# '*&/ '8+%"# '$*:;'M:;F$&1*&-.&' "%' ,+1$,.&'C$,:"#="+,[

MZ".-.,'.=1,]=.&bIR3

bUU Y"&8.='.#'$,3H'9!"#$%"&'(K'=.:.Z#+='$7,$#"+&'$,#.=83339H'JVVJ
bUI 4"8%$&'.#'$,3H'2IRI_'O="./=":;'.#'$,3H'2IIU
bIV <.,8;H'JVVi
bI2 Q+=#%$&'.#'$,3H'JVVJ_'O="./=":;'.#'$,3H'JVVJ
bIJ d.;#$'.#'$,3H'JVVK
bIK 4"&.'Y*8$%%.&6$88*&-'/.8'!([d.#$7+,"8%*8'"&'d$%%$G.,,.&'6"&/.#'8":;'$*:;'7."'<.,8;H'JVVi3
bIi O="./=":;'.#'$,3H'JVVV_'O="./=":;'.#'$,3H'JVVK
bIh 5,7.=#8+&'.#'$,3H'JVVV
bIb <.,8;H'JVVi
bIR (".8"&-'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2iJ

h3J3J3K3'<"=1*&-.&'$*6'G.,,*,]=.='47.&.'' bIU''
C$,:"#="+,'*&/'8."&.'8X&#;.#"8:;.&'5&$,+-$';$7.&'"&'>"#=+'/".'j=+,"6.=$#"+&'>+&'Y.,,.&'/.8

d$%%$1$=G"&+%8'>.=;"&/.=# '*&/' "& '>">+ '/". 'k*%+=Z=+-=.88"+&'-.8#+ZZ#bII3 '($7." 'F"=1#

C$,:"#="+,'8+F+;,'$*6'/.&'m8#=+-.&[B.G.Z#+='?4B@[Z+8"#">.'?dCO[RH'k[iR(H'YB[Rh[2'*&/

MEQB[K@H ' $,8 ' $*:; ' $*6 '4B[&.-$#">. ' ?Qk[JVH 'd(5[dQ[JK2H 'd(5[dQ[iKh ' *&/ 'MNd[

2hIjk@ ' Y.,,,"&".&RVV3 ' T./"-,":; ' 7." ' !(B[&.-$#">.&H ' ;+:;%.#$8#$#"8:;.& ' Y.,,,"&".& ' /.8

d$%%$1$=G"&+%8'8"&/'/".'<"=1*&-.&'&":;#'1+&8#$&#H'F$8'/".'Q./.*#*&-'/.8'!(B'"&'/.=

466.1#>.=%"##,*&- ' G."-#RV23 ' (".8 ' 7.8:;=."7.& ' $*:; ' !.=8*:;. ' %"# ' c.&+#=$&8Z,$&#".=#.&

d$%%$#*%+=.& ' $*8 '!(B ' [n[ 'd]*8.& ' *&/ ' 8+,:;.& ' $*8 '<k[d]*8.&W ' .=8#.=. ' =.$-".=#.&

/.*#,":;'8:;F]:;.='$*6'4Q2VUI'$,8'/".'k*%+=.'$*8'<k[d]*8.&3'\".=/*=:;',]`#'8":;'/.=

<"=18:;F.=Z*&1#'>+&'!('*&/'8."&.&'5&$,+-$'$*6'/"=.1#.H'!(B[>.=%"##.,#.'466.1#.'$&'/.&

k*%+=G.,,.& ' ?*&/ ' &":;# ' $*6 ' *%-.7.&/. ' Y.,,.& ' F". ' O"7=+7,$8#.& ' *&/ ' 4&/+#;.,G.,,.&@

."&8:;=]&1.&RVJ3 ' O.=&.= ' 8#."-.=& ' C$,:"#="+, ' *&/ ' !([5&$,+-$ ' /". ' CX#+#+c"G"#]# ' $&/.=.=

j;$=%$1$ 'F". '(+c+=*7":"&H ' j$:,"#$c., ' *&/ '5/="$%X:"& ' "& ' >"#=+ ' *&/ ' .=;D;.& ' $*:; ' /".

<"=18$%1."#'/.='Q.8#=$;,*&-'>+&'k*%+=G.,,1*,#*=.&RVK3

07F+;, ' %$& ' /". ' -.&$*.& ' d.:;$&"8%.& ' /.= ' <$:;8#*%8;.%%*&- ' &+:; ' &":;# ' 1.&&#H

7.8:;=."7.& ' /". '5=7."#.& '."&.& ' ,$&-$&;$,#.&/.& '466.1#H ' /.= '/.& '<$:;8#*%88#+ZZ ' "& ' /.=

LVnL2' j;$8. ' /.8 'Y.,,GX1,*8 ' ."&8:;,".`# ' ?F+;, ' /*=:; '/". 'Q,+:1$/. ' ."&"-.= ' /$6P= ' &D#"-.=

4&GX%.RVi' *&/'/".')&/*1#"+&'$&/.=.=H 'Z=+,"6.=$#"+&8;.%%.&/.='4&GX%.'F".'j=+;"7"#"&RVh@

*&/'8":;'$*6'#*%+=D8.'Y.,,.&'7.8:;=]&1#H '/$'-.8*&/.'Y.,,.&'/.='d$%%$'1."&.'/.*#,":;.

)&;"7"#"+&'/.='j=+,"6.=$#"+&'G."-.&RVb3'5*:;'7.+7$:;#.#'%$&'"&'>"#=+RVR'*&/'"&'>">+RVU'&*='$&

k*%+=G.,,.&'."&.'5Z+Z#+8."&/*1#"+&RVI'?%"#'\.%%*&-'>+&'D8#=+-.&[%./"".=#.&'*&/'$&/.=.&

M"-&$,.&H '/". '/*=:; '<$:;8#*%86$1#+=.&'>.=%"##.,# 'F.=/.&'*&/'/$8 'l7.=,.7.&'/.= 'Y.,,.&

6D=/.=&R2V@H ' ."&. ' \.%%*&- ' /.= ' 5&-"+-.&.8.R22' *&/ ' )&/*1#"+& ' >+& ' d$=1.=& ' /.=

bIU <.,8;H'JVVb'6$88#'G*8$%%.&3
bII Q+=#%$&'.#'$,3H'JVVJ_'j"&.##.'.#'$,3H'JVVK
RVV e$-Z$,'.#'$,3H'JVV2_'O,$&$-$&'.#'$,3H'JVVK_'j"&.##.'.#'$,3H'JVVK
RV2 d.;#$'.#'$,3H'JVVK
RVJ !$,=$&:.'.#'$,3H'JVVb
RVK M*&/$=$%'g'L.F"=#GH'2III_'M*&/$=$%'.#'$,3H'JVVV_'<$&-H'w3H'.#'$,3H'JVVV_'C;$*/;=X'.#'$,3H'JVV2
RVi L.&$*.=.8'P7.='/".8.&'1+%Z,.c.&'d.:;$&"8%*8'*&/'8."&.&'-.&.#"8:;.&'\"&#.=-=*&/'6"&/.#'8":;'"&'/.&'

5=7."#.&'>+&'T"*'.#'$,3H'2IIb_'<*'.#'$,3H'2IIR_'!.=,"&/.&'.#'$,3H'2IIU_')&+*.'.#'$,3H'2III_'S.&8.&'.#'$,3H'JVV2_
O,$&$-$&'.#'$,3H'JVVK3

RVh j.&-'.#'$,3H'JVVb
RVb d.;#$'.#'$,3H'JVVK
RVR S$%.8'.#'$,3H'2IIb_'G*'/.&'G*-=*&/.,".-.&/.&'d.:;$&"8%.&'8".;.'QX=&.'.#'$,3H'JVVb
RVU !$&'<..,/.&'.#'$,3H'2IIU
RVI d.;#$'.#'$,3H'JVVK
R2V M$*&/.=8'.#'$,3H'2IIK_'E+,"'g'E.81"[0a$H'92HJh[(";X/=+cX>"#$%"&'(K'.&;$&:.83339H'2IIh_'B+G.&'.#'$,3H'2IIR_'

C+,8#+&'.#'$,3H'2IIU_'j$&'g'M"%Z8+&H'JVV2'7.8:;]6#"-.&'8":;'%"#'/.&'466.1#.&'>+&'C$,:"#="+,H'/".'8":;'"%'
Q.=.":;'/.='5Z+Z#+8.."&,."#*&-'G."-.&3

R22 d$&#.,,'.#'$,3H'JVVV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2iK

("66.=.&G".=*&-R2J3'O.=&.='G."-#'8":;'"&'>"#=+R2K'*&/'"&'>">+R2i'."&'!.=="&-.=*&-'/.8'"&>$8">.&

*&/ ' %.#$8#$#"8:;.& ' j+#.&#"$,8 ' /.= ' Y.,,.& ' /.8 'd$%%$#*%+=83 ' N&#.= ' /.% ' 4"&6,*` ' >+&

C$=:"&+-.&.&'G."-.& '0=-$&1*,#*=.& '7." ' )&1*7$#"+& '%"# 'C$,:"#="+, '."&.'/.*#,":; '-.="&-.=.

)&G"/.&G 'Z=]&.+Z,$8#"8:;.= 'T]8"+&.&R2hH 'F$8 '/$8 'Z=]>.&#">. 'j+#.&#"$, '/.8 '([\+=%+&8'7."

/".8.='k*%+=$=#'G."-#3

5*6'/.='M*:;.'&$:;'."&.%'M:=..&"&-[B$8#.=H'%"#'/.%'%$&'/".'<"=18$%1."#'>+&':$,:"#="+,[

7$8".=#.&'k;.=$Z".&'/.8'd$%%$1$=G"&+%8'P7.=Z=P6.&'1$&&H'F*=/.&'6P='/".'<"=18$%1."#

>+& ' C$,:"#="+, ' F":;#"-. ' N&#.=8:;"./. ' "% ' L.&.cZ=.88"+&8Z=+6", ' !([=.8"8#.&#.= ' *&/ ' !([

8.&8"#">.='dCO[R'Y.,,.&'*&#.=8*:;#R2b3'($8'4=-.7&"8'/".8.='5=7."#',".6.=#'."&"-.'L.&.H'/.=.&

4cZ=.88"+&8Z=+6", '$,8 '5&;$,#8Z*&1#'G*= 'E+&#=+,,. '."&.8 '%D-,":;.&'k;.=$Z"..=6+,-8 '/".&.&

1$&&3

h3J3J3i3'($#.&'$*8'k".=>.=8*:;.&
YF."'5=7."#.&R2R'7.8:;]6#"-#.&'8":;'%"#'/.='<"=1*&-'>+&'C$,:"#="+,'*&/'8."&.%'5&$,+-'4Q

2VUI'$*6'/".'4&#F":1,*&-'>+&'k*%+=.&'$*8'c.&+-.&.&'k=$&8Z,$&#$#.&'>+&'dCO[R'Y.,,.&'$&

"%%*&/.6"G".&#.&'e$:1#%]*8.&3 'M". '8#.,,#.&'."&.'<$:;8#*%8;.%%*&-'*&/'/".')&/*1#"+&

/.='k*%+==.-=.88"+&'6.8#H'/".'8":;'$%'-,.":;.&'d+/.,,'$*:;'/*=:;'."&.'E+%7"&$#"+&'/.8

!([5&$,+-8'CQ'2VIK'%"#'j$:,"#$c.,'+/.='C"8Z,$#"&'G."-.&',".`.&R2U3'47.&8+'>.=;"&/.=#.'/$8

5&$,+-'4Q'2VUI'7."'."&.='];&,":;.&'!.=8*:;8$&+=/&*&-'/".'d.#$8#$8".=*&-'"&8'M1.,.##'*&/

>.=,]&-.=#.'/".'l7.=,.7.&8G."#'/.='k=]-.=#".=.R2I3'4"&.&'F."#.=.&'Q.F."8'6P='/".'B+,,.'>+&

!( '*&/ '!(B ' ,".6.=& '!(B ' [n[ 'd]*8.H ' /". ' *&#.= ' /.% ' :$=G"&+-.&.& '4"&6,*` ' >+& ' RH2J[

("%.#;X,7.&G$&#;=$:.'>.=8:;"./.&.'\$*##*%+=.'*&/'d$%%$#*%+=.'.&#F":1.,&_'<k[d]*8.

;"&-.-.& ' G."-.& ' &*= ' ."&. ' -.="&-. ' .Z"/.=%$,. '\XZ.=Z,$8".RJV3 ' 4"& ' $&/.=.= ' !.=8*:; '%"#

>"=*8"&/*G".=#.&'k*%+=.&'1$%'G*'>.=-,.":;7$=.&'4=-.7&"88.&RJ23

Q."'B$##.&H'/".'%"#'."&.%'E$=G"&+-.&'-.6P##.=#'F*=/.&H'G."-#.'8":;'*&#.='+=$,.='L$7.'/.8

!([5&$,+-8 ' 2α[\X/=+cX>"#$%"& ' (h' ."&. ' 8"-&"6"1$&# ' -.="&-.=. ' k*%+="&G"/.&G ' *&/

[;]*6"-1."#RJJ3'<$:;8#*%8;.%%*&-'*&/')&/*1#"+&'>+&'B.-=.88"+&'8"&/'7."'/".8.%'d+/.,,

$*:;'*&#.='L$7.'/.8'5&$,+-8'4Q'2VUIRJK'7.8:;=".7.&3

R2J C+,8#+&'g'd+=1'\$&8.&H'JVV2_'S.&8.&'.#'$,3H'JVV2_'d.;#$'g'd.;#$H'JVVJ_'<.,8;'.#'$,3H'JVVJ_'<.,8;H'JVVi
R2K \$&8.&'.#'$,3H'2IIi
R2i 4,'57/$"%"'.#'$,3H'JVVV
R2h d.;#$'.#'$,3H'2IIR
R2b k+F&8.&/'.#'$,3H'JVVb
R2R e+,$&'.#'$,3H'2IIU_'>$&'<..,/.&'.#'$,3H'2IIU_
R2U E+8;"G*1$'.#'$,3H'2IIU_'
R2I 4,'57/$"%"'.#'$,3H'JVVV
RJV Y"&8.='.#'$,3H'9!"#$%"&'(K'=.:.Z#+='$7,$#"+&'8.&8"#"G.83339H'JVVJ
RJ2 Y"&8.='g'<.,8;'"&'Z=.88
RJJ )"&+'.#'$,3H'2IIJ_'d.;#$'.#'$,3H'JVVV_'d.;#$'.#'$,3H'JVVK
RJK C+,8#+&'.#'$,3H'JVVJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2ii

4"&'$&/.=.8'5&$,+-'?B+Ji[hhK2@'G."-#.'&.7.&'/.&'.7.&'7.8:;=".7.&.&'4=-.7&"88.&'"&'."&.%

G*8]#G,":;.&'k.8#RJi'"&'!.=7"&/*&-'%"#'k$%+c"6.&'/".'dD-,":;1."#H'/.88.&'j=]>.&#"+&8Z+#.&G

7." 'd$%%$#*%+=.& ' G* ' >.=8#]=1.&H 'F$8 ' $*:; ' 7." ' "& ' >"#=+[!.=8*:;.& ' 8:;+& ' 7.8:;=".7.&

F*=/.RJh3 ' 5*:; ' /.= ' 5&#"[k*%+=[466.1# ' >+& ' CX:,+Z;+8Z;$%"/ ' ,".` ' 8":; ' /*=:; ' ,+1$,.

5&F.&/*&-'>+&'C$,:"#="+,'7."'d]*8.&H'/".'%"#'."&.%'e$-.#".=[d$%%$1$=G"&+%'"&+1*,".=#

F$=.&H'>.=8#]=1.&RJb3'!([d$&-.,'*&/':$,:"*%[$=%.'("]#';"&-.-.&'6P;=#.&'"&'."&.%'!.=8*:;

G*'."&.='"%'!.=-,.":;'G*'k".=.&'%"#'$*8=.":;.&/.='!.=8+=-*&-';D;.=.&'k*%+="&G"/.&GRJR3

(".8'"8#'."&'Q.F."8'6P='/$8'$*:;'"%'Q.=.":;'/.='C;.%+Z=]>.&#"+&'*&/'j=+Z;X,$c.'7.$:;#":;.

j+#.&#"$,'>+&'C$,:"#="+,'*&/'8."&.&'5&$,+-$3

h3J3J3h3'($#.&'$*8'/.='\*%$&%./"G"&

M#*/".&

4Z"/.%"+,+-"8:;.'*&/'C$8.[:+&#=+, 'M#*/".&RJU' 7.8:;=."7.&'."&.&' "&>.=8.&'Y*8$%%.&;$&-

GF"8:;.&'/.='$*6-.&+%%.&.&'M+&&.&."&8#=$;,*&-'*&/'/.='\]*6"-1."#'>+&'Q=*8#1$=G"&+%.&3

($G* ' Z$88.&/ ' "8# ' ."& ' .=&"./="-#.= ' C$,:"#="+,[MZ".-., ' Z+8"#"> ' %"# ' /.% ' 5*6#=.#.& ' >+&

d$%%$1$=G"&+%.&'7."'F."`.&'O=$*.&RJI'*&/'/.%'O+=#8:;=."#.&'/.='4=1=$&1*&-RKV'1+==.,".=#3

(".'Q./.*#*&-'/".8.='F":;#"-.&'j$=$%.#.='?M.=*%8Z".-.,'>+&'!('*&/'['/$%"#'$88+G"".=#'[

\$*#6$=7.H ' M+&&.&."&8#=$;,*&- ' *&/ '<+;&+=#@ ' 6P= ' d$%%$#*%+=.& ' G."-# ' 8":; ' $*:; ' "%

\"&7,":1'$*6'/".'T.#$,"#]#'/.='4=1=$&1*&-RK23'(".8.'8#.;#'"&'."&.='8.;='*%6$&-=.":;.&'M#*/".

?JVV3VVV'j$#".&#.&'"%'T$*6'>+&'JV'Q.+7$:;#*&-8a$;=.&@'"&'8"-&"6"1$&#[&.-$#">.='!.=7"&/*&-

G*'/.='!.=8+=-*&-'%"#'!(H'F+7."'/.='Y*8$%%.&;$&-'8":;'"%'O=P;8#$/"*%'/.8'k*%+=8'$%

/.*#,":;8#.&'/$=8#.,,#RKJ3'(".'5*6&$;%.'>+&'!('$*8'e$;=*&-8%"##.,&'*&/'M*ZZ,.%.&#.&'"8#

?F". ' $*:; '/". 'C$,:"*%$*6&$;%.@ ' /.*#,":; '%"# ' /.= 'Z=]%.&+Z$*8$,.&H ' &":;# ' $7.= '%"# '/.=

Z+8#%.&+Z$*8$,.&'4&#8#.;*&-'."&.8'd$%%$1$=G"&+%8'>.=7*&/.&RKK3'5*:;'/".'Y*6*;='/.=

!"#$%"&.'5H'CH'4'*&/'O+,8]*=.'8"&/'6P='/".'k*%+=Z=]>.&#"+&'>+&'Q./.*#*&-RKi3

4"&.'F."#.=.'N&#.=8*:;*&-'8#.,,#.'7."'j$#".&#.&'%"#'6+=#-.8:;="##.&.%'Q=*8#/=P8.&1=.78'*&/

E&+:;.&%.#$8#$8.&'."&.&'-.="&-.=.&'C$,:"#="+,[M.=*%8Z".-.,'$,8'7."'j$#".&#.&'"&'6=P;.=.&

RJi 5&G$&+'.#'$,3H'2IIi
RJh e+,$&'.#'$,3H'2IIU
RJb C;.&H'L3H'.#'$,3H'2IIU
RJR S$:+78+&'.#'$,3H'2IUI
RJU O=../%$&'.#'$,3H'JVVJ_'L=$&#H'JVVJ_'L$=,$&/'.#'$,3H'JVVb
RJI S$&+F81X'.#'$,3H'2III
RKV d$F.='.#'$,3H'2IIR
RK2 L$=,$&/'.#'$,3H'2IIV_'S+;&'.#'$,3H'2III
RKJ d+;='.#'$,3H'JVVb
RKK E&.1#'.#'$,3H'2IIb_'M;"&'.#'$,3H'JVVJ
RKi Y;$&-H'M3d3H'JVVi'7".#.#'."&.&'l7.=7,":1'P7.='/".'Q./.*#*&-'/.='."&G.,&.&'!"#$%"&.3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2ih

k*%+=8#$/".& ' 6.8#RKh3 ' 5,,.=/"&-8 ' 7.6"&/.& ' 8":; ' O=$*.& ' %"# ' ."&.= ' 6+=#-.8:;="##.&.&

k*%+=.=1=$&1*&- 'F+;, ' "& ' ."&.%'8:;,.:;#.=.& '5,,-.%."&G*8#$&/'*&/ '>.=7="&-.& '/.8;$,7

F.&"-.='Y."#'"%'O=.".&H'F+/*=:;'";=.'!([MX&#;.8.'."&-.8:;=]&1#'"8#3

E,"&"8:;.'!.=8*:;.

Q"8;.='-"7#'.8'&*='8.;='8Z]=,":;.'($#.&'P7.='1,"&"8:;.'5&F.&/*&-.&'>+&'!('*&/'8."&.&

5&$,+-$ ' "& ' /.= ' k;.=$Z". ' >+& ' d$%%$1$=G"&+%.&3 ' 5*6 ' /". ' ,+1$,. ' 5ZZ,"1$#"+& ' >+&

C$,:"Z+#="+, ' =.$-".=#.& ' 6+=#-.8:;="##.&. ' d$%%$1$=G"&+%. ' %"# ' \$*#%.#$8#$8.& ' &*= ' "&

F.&"-.&'O],,.&RKbH '/+:;'"8# 'C$,:"Z+#="+, '&":;#'$*6'/". '4=G.*-*&-'8X8#.%"8:;.= '<"=1*&-.&

$*8-.,.-#H'/$'.8'8:;&.,,'>.=8#+66F.:;8.,#'F"=/RKR3'5*:;'1D&&.&'#+Z"8:;.'k;.=$Z".&'&":;#'$*6

/$8'%.#$8#$#"8:;.'L.8:;.;.&'/.='k*%+=.'F"=1.&H'*&/'-.=$/.'d$%%$1$=G"&+%.'8:;."&.&

/*=:;'/".'";&.&'%D-,":;.'d.#$7+,"8".=*&-'>+&'!('G*'C$,:"#="+,'.;.='6P='/".'!.=F.&/*&-

>+&'Jh?0\@(K'+/.='."&.%'"%'M#+66F.:;8.,'.&#8Z=.:;.&/.&'5&$,+-'-.."-&.#3

Q."'."&.%'1,"&"8:;.&'!.=8*:;'/.='j;$8.')'%"#'j$#".&#.&H'/".'$&'6+=#-.8:;="##.&.&'d$%%$[

*&/':+,+=.:#$,.&'C$=:"&+%.&',"##.&H'G."-#.'8":;'&$:;'/.='5&F.&/*&-'/.8'5&$,+-8'4Q'2VUI

"&'."&"-.&'O],,.&'."&.'M#$7","8".=*&-'"%'E=$&1;."#8>.=,$*6RKU3'(".'8X8#.%"8:;.'5ZZ,"1$#"+&

8:;."&#'$,8+'#$#8]:;,":;'.66.1#">.='G*'8."&'$,8'/".',+1$,.3

5*6'/.%'L.7".#'/.='1,"&"8:;.&'k.8#8'F*=/.&'$,,.=/"&-8'7"8;.='&+:;'8.;='F.&"-.'5=7."#.&

/*=:;-.6P;=#H'F.8F.-.&'/".'>+=;$&/.&.&'($#.&'7."'F."#.%'1."&.'$*8=.":;.&/.'L=*&/,$-.

6P='G*>.=,]88"-.'5*88$-.&'7",/.&3

RKh d$F.='.#'$,3H'2IIR
RKb Q+F.='.#'$,3H'2II2
RKR 5&%.=1*&-.&'P7.='/".'C;$=$1#.="8#"1$'>+&'C$,:"Z+#="+,'*&/'8."&.'5&F.&/7$=1."#'6"&/.&'8":;'"%'E$Z"#.,'

P7.='j8+="$8"83
RKU L*,,"6+=/'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2ib

h3J3K3'j.=8Z.1#">.&
!.=-,.":;7$= ' %"# ' /.% ' +7.& ' 7." ' j=+8#$#$1$=G"&+%.& ' L.&$&&#.& ' 1D&&#. ' $*:; ' 7." ' /.=

Q.;$&/,*&-'/.8'd$%%$1$=G"&+%8'/".'E+%7"&$#"+&'P7,":;.='k;.=$Z".6+=%.&'%"#'C$,:"#="+,

+/.='."&.%'!([5&$,+-'/".'Q.;$&/,*&-'+Z#"%".=.&3'!(B[5-+&"8#.&'>.=8#]=1.&'"&'>"#=+RKI

*&/ ' "% ' k".=>.=8*:;RiV' /". ' :X#+#+c"8:;.& ' 466.1#. ' $&/.=.= 'd./"1$%.&#.H ' /". ' -.-.& ' /$8

d$%%$1$=G"&+% ' ."&-.8.#G# ' F.=/.&3 ' 5*:; ' .Z"/.%"+,+-"8:;. ' M#*/".& ' -.7.& ' /.*#,":;.

\"&F."8.'$*6'."&.'B+,,.'>+&'!('"&'/".8.%'k*%+=-.8:;.;.&H'/+:;'"8#'/".'5=7."#'$*6'/.%

L.7".# ' /.= ' j=+8#$#$1$=G"&+%. ' .=;.7,":; ' F."#.= ' 6+=#-.8:;="##.& ' $,8 ' 7." ' /.& ' d$%%$[

1$=G"&+%.&H'F+'F.&"-.='T"#.=$#*='>+=,".-#'*&/'F."#.=.'N&#.=8*:;*&-.&'/="&-.&/'&D#"-'8"&/3

)&'/.='j=]>.&#"+&'>+&'d$%%$1$=G"&+%.&';$#'/.='M.=*%8Z".-.,'>+&'Jh?0\@(K'/".'-,.":;.

F.8.&#,":;.'Q./.*#*&-'F". '7." 'j=+8#$#$1$=G"&+%.&H '/$ '-,.":;.'.&GX%$#"8:;.'L=*&/,$-.&

*&/ ' ];&,":;. '<"=1*&-.& ' >+=,".-.&3 'Q." 'B"8"1+Z$#".&#.& ' 8+,,#. ' /.8;$,7 ' "%%.= ' $*6 ' ."&.&

$*8=.":;.&/.& ' Jh?0\@(K[MZ".-., ' -.$:;#.# ' F.=/.& ' *&/ ' -.-.7.&.&6$,,8 ' ."&. ' M*78#"#*#"+&

.=6+,-.&3

RKI M*&/$=$%'g'L.F"=#GH'2III_'M*&/$=$%'.#'$,3H'JVVV_'<$&-H'w3H'.#'$,3H'JVVV_'C;$*/;=X'.#'$,3H'JVV2
RiV E+8;"G*1$'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2iR

h3K3'C+,+=.:#$,.8'E$=G"&+%

h3K323'L=*&/,$-.&
k*%+=.'/.8'C+,+&'-.;D=.&'"&'/.='F.8#,":;.&'<.,#'G*'/.&';]*6"-8#.&'k*%+=$=#.&'?"&'/.=

QB('/="##;]*6"-8#.8'E$=G"&+%@'*&/'8"&/'G3Q3'"&'/.&'NM5'/".'GF."#;]*6"-8#.'k+/.8*=8$:;.

*&#.='/.='k*%+=.=1=$&1*&-.&3'Q."'O=$*.&'"8#'/".')&G"/.&G';D;.='$,8'7."'d]&&.=&H'F+7."'8":;

8."&'5*6#=.#.& 'GF"8:;.&'/.%'bV3 '*&/'RV3 'T.7.&8a$;= ';]*6#_ '7." ';.=./"#]=.= 'L.&.8. '?G3Q3

TX&:;[MX&/=+%'+/.='6$%","]=.'$/.&+%$#D8.'j+,XZ+8.@'#="##'.8'$7.='$*:;'/.*#,":;'6=P;.='$*63

4"&'F."#.=.='58Z.1#'"&'/.='^$,<-</,&'"8#'/".'7$,,$8#8#+66$=%.'*&/'6.##=.":;.'4=&];=*&-'"&'/.&

)&/*8#=".,]&/.=&H'/".'/$8'5*6#=.#.&'/.8':+,+=.:#$,.&'E$=G"&+%8'7.-P8#"-#'*&/'?F".'7."'C+,"#"8

*,:.=+8$'*&/'M#=$;,.&:+,"#"8@ 'G* '."&.= '\]*6*&-'/.= '4=1=$&1*&-' 6P;=#3 '(". 'T+1$,"8$#"+&8[

F$;=8:;."&,":;1."#'&"%%#'>+%'C$.:*%'G*%'B.:#*%';"&'8#.#"-'G*H'"&'hx'/.='O],,.',".-.&

d.;=6$:;1$=G"&+%.'>+=3

(".'P7.=F".-.&/.'d.;=;."#'/.='E$=G"&+%.'.&#F":1.,#'8":;'$*8'5/.&+%.&H'/".'"&'O+=%'>+&

C+,+&[j+,XZ.& ' >+=,".-.& ' ?-.&.#"8:; ' 7./"&-#. '\]*6*&- ' 7." ' /.= ' 6$%","]=.& ' $/.&+%$#D8.&

j+,XZ+8.@'*&/'8":;'/*=:;'<.:;8.,'/.='("-&"#]#'G*'%$,"-&.&'k*%+=.&'.&#F":1.,&Ri23'($;.=

F"=/ '/$8 'C+,+& ' =.1#+81+Z"8:; '$*6 '/". 'j=]8.&G '>+& 'j+,XZ.&'1+&#=+,,".=# '*&/'/". ' $& '8":;

*&-.6];=,":;.& ' $/.&+%$#D8.& ' j+,XZ.& ' &$:; ' 4&#/.:1*&- ' .&#6.=&#3 ' e$:; ' /.% ' 4"&-="66

.=6+,-.&'&.7.&'."&.='*3N3'&D#"-.&'N%8#.,,*&-'/.='4=&];=*&-'=.-.,%]`"-.'E+&#=+,,.&H'*%

B.G"/">.'6=P;G."#"-'.=1.&&.&'G*'1D&&.&3

T-,#,'7%' G."-.&' 8":; '7." '/.& ':+,+=.:#$,.& 'E$=G"&+%.& ' 8":;#7$=.8 ' +/.= '+11*,#.8 'Q,*# ' "%

M#*;,H'O,$#*,.&GH'($=%1=]%Z6.H'5&]%".H'L.F":;#8>.=,*8#H'<.:;8.,'GF"8:;.&'("$==;+.'*&/

078#"Z$#"+&H ' 8+F". ' >.=]&/.=#. ' M#*;,-.F+;&;."#.&3 ' (". 'H,*/#<'&' .=6+,-# ' /*=:; ' /"-"#$,.

=.1#$,. ' j$,Z$#"+& ' %"# ' N&#.=8*:;*&- ' $*6 ' +11*,#.8 ' Q,*#H ' /*=:; ' B.1#+[ ' *&/ ' C+,+81+Z".H

4&/+8+&+-=$Z;".H'BD&#-.&'*&#.='E+&#=$8#%"##.,."&,$*6'*&/'Ck3'Y*='8":;.=.&'("$-&+8.'"8#

."&. ' Q"+Z8". ' &D#"-3 ' \XZ.=Z=+,"6.=$#"+& ' /.= ' d*:+8$G.,,.& ' /.8 ' C+,+&8 ' *&/ ' >.=]&/.=#.

d+=Z;+,+-". ' /.= 'M:;,."%;$*#1=XZ#.& ' "& ' /.& ' $,#.=".=#.& 'O+:" 'F.=/.& ' $,8 ' #XZ"8:; ' 6P= '/$8

C+,+&1$=G"&+% ' $&-.8.;.&3 ' 48 '%.#$8#$8".=# ' =.,$#"> ' 8Z]# ' ,X%Z;+-.& ' "& ' /". '%.8.&#.="$,.&

TX%Z;1&+#.& ' +/.= ' ;]%$#+-.&H 'F+7." ' /$&& ' Z="%]= ' /". ' T.7.= ' *&/ ' 8.1*&/]= ' /". ' T*&-.

7.6$,,.& 'F.=/.&3 'e$:; ' /.= '("$-&+8.8#.,,*&- ' 1$&& ' /". 'E,$88"6"G".=*&- ' /.8 'k*%+=8 ' &$:;

(*1.8'?8Z.G".,,'6P='/$8':+,+=.:#$,.'E$=G"&+%'.&#F":1.,#.'Q.*=#.",*&-'%"#'Q.8#"%%*&-'/.=

)&6",#=$#"+&8#".6. ' *&/ ' /.8 ' d.#$8#$8".=*&-8-=$/.8@ ' +/.= ' &$:; ' /.= ' ked[E,$88"6"G".=*&-

?$,,-.%."&.'k*%+=1,$88"6"1$#"+&@'.=6+,-.&3

Ri2 \",,'.#'$,3H'2IRU_'M*-$=7$1.='.#'$,3H'2IUh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2iU

'(".'D%&4*;,&'.=6+,-#'$7;]&-"-'>+&'T+1$,"8$#"+&'*&/'E,$88"6"1$#"+&87.6*&/'?F.&&'%D-,":;@

:;"=*=-"8:; ' /*=:; ' 4&#6.=&.& ' /.= ' 7.#=+66.&.& ' ($=%$78:;&"##. ' ?\.%"1+,.1#+%".@ ' &$:;

>.=8:;"./.&.& ' k.:;&"1.&3 ' Q." ' ."&.% ' =.1#$,.& ' E$=G"&+% ' .=6+,-# ' *3N3 ' ."&. ' Z=][ ' *&/

Z+8#+Z.=$#">. ' Q.8#=$;,*&-H ' 7." ' F."#=.":;.&/.=.= ' )&6",#=$#"+& ' *&/ ' d.#$8#$8".=*&- ' "8# ' /".

*&#.=8#P#G.&/.'C;.%+#;.=$Z".'+7,"-$#3

5*:;'/".'U4</#<'&'"8#'>+%'L=$/'/.=')&6",#=$#"+&'*&/'d.#$8#$8".=*&-'$7;]&-"-_'F];=.&/'8".

7."'1,."&.&H',+1$,'7.-=.&G#.&'k*%+=.&'8.;='-P&8#"-'"8#'?Uh[2VVx'6P&6[S$;=.[l7.=,.7.&8=$#.@H

%*`'8".'"%'O$,,'>+&'O.=&%.#$8#$8.&'?6P&6[S$;=.[l7.=,.7.&8=$#.'*&#.='bx@'8.;='>+=8":;#"-

-.8#.,,#'F.=/.&3

h3K3J3'(".'B+,,.'>+&'!"#$%"&'(

h3K3J323'!"#$%"&'('B.G.Z#+='*&/'!"#$%"&'('d.#$7+,"8%*8
(".'Q./.*#*&-'>+&'!('6P='Y.,,.&'/".8.='k*%+=$=#'G."-#'8":;'8:;+&'/$=$&H'/$88'/$8'!(B[

j=+#."&'"&'/.='#*%+=D8'.&#$=#.#.&'d*:+8$'/.8'C+,+&'"&'/.*#,":;'-=D`.=.='d.&-.'>+=,".-#'$,8

"%'-.8*&/.&'C+,+&RiJ3'T./"-,":;'F.&"-.'Y.,,"&".&'?G3Q3'\Ck22b@'.cZ="%".=.&'!(B'&*='"&

-.="&-.&'d.&-.&RiK3

L.8*&/.'*&/'.&#$=#.#.'d*:+8$G.,,.&'1D&&.&'C$,:"#="+,'$*8'Jh?0\@(K'8X&#;.#"8".=.&Rii'*&/'.8

$77$*.&RihH'8"&/'$,8+'2α[\X/=+cX,$8.['*&/'Ji[\X/=+cX,$8.[Z+8"#">3'(".'Ji[0\$8.'F"=/'"&

8:;F$:;'/"66.=.&G".=#.& 'C+,+&[Y.,,.& 'P7.=.cZ="%".=# '*&/' "8# '/$7." ' "& ' ";=.= 'k=$&81="Z#"+&

?F". ' 7." ' /.= ' j=+,"6.=$#"+& ' /.8 ' k*%+=.&/+#;.,8 ' 7.8:;=".7.&@ ' /*=:; ' .Z"-.&.#"8:;.

d.#;X,".=*&-'/.='(e5'=.-*,".=#Rib3'(".'l7.=.cZ=.88"+&'%$-'$7.='G*%"&/.8#'#.",F."8.'$*:;

"&'B.$1#"+&'$*6'/".'%"#'G*&.;%.&/.='d$,"-&"#]#';]*6"-'-.8#."-.=#.'4cZ=.88"+&'/.='2α[0\$8.

.=6+,-.&RiR3

)& ' ."&.%'!.=8*:; ' $& 'd]*8.& ' 6P;=#. ' /". '%$&-.,;$6#. '5*6&$;%. ' >+& 'C$,:"*%' G* ' ."&.=

/.*#,":;.&'51#">".=*&-'/.8'1$#$7+,.&'!([M#+66F.:;8.,F.-83'!.=8#]=1#.'%$&'/$=$*6;"&'/".

5*6&$;%.'>+&'C$,:"*%'F"./.=H'>.=="&-.=#.'/$8'/".'51#">"#]#'/.='Ji[0\$8.H'$7.='&*='/*=:;

G*8]#G,":;.'Y*-$7.'>+&'O+,8]*=.',".`'8":;'/".'4cZ=.88"+&'/.8'4&GX%8'F"./.='>+,,8#]&/"-

&+=%$,"8".=.&RiU3

RiJ !$&/.F$,,.'.#'$,3H'2IIi
RiK d*=",,+'.#'$,3H'JVVb
Rii E$,,$X'.#'$,3H'JVV2_'d*=",,+'.#'$,3H'JVVb
Rih C=+88'.#'$,3H'9e*#=".&#8'=.-*,$#.3339H'JVVb
Rib C=+88'.#'$,H'9)%%*&.'=.-*,$#"+&3339H'JVVb_'E;+=:;"/.'.#'$,3H'JVVb_'8".;.'$*:;'E$Z3'i323J323
RiR C=+88'.#'$,H'9)%%*&.'=.-*,$#"+&3339H'JVVb
RiU C=+88'.#'$,3H'9e*#=".&#8'=.-*,$#.3339H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2iI

(.= ' !([M#+66F.:;8., ' /.= 'd*:+8$G.,,.& ' /.8 ' C+,+& ' 8#.;# ' $,8+ ' *&#.= ' /.= ' E+&#=+,,. ' /.=

$*6-.&+%%.&.& 'e$;=*&-87.8#$&/#.",.H 'F+7." '&.7.& '/.& '-.=$/. '-.&$&&#.& 'Q.8#$&/#.",.&

$*:;'M+a$'*&/'/$8'j;X#+D8#=+-.&'L.&"8#."&'/.&'!([E$#$7+,"8%*8'F"./.='>.=="&-.=&'1D&&.&3

(".'4cZ=.88"+&'/.8'!(B'*&/'/.='2α[0\$8.'8#.;.&'"&'-.8*&/.&'*&/'.&#$=#.#.&'d*:+8$G.,,.&

*&#.='/.%'4"&6,*`'";=.='!([!.=8+=-*&-W'C$,:"#="+,'*&/'Jh?0\@(K'6P;=.&'"&'k*%+=G.,,,"&".&

%"#'/.*#,":;.='!(B[4cZ=.88"+&'G*='M#."-.=*&-'/.=8.,7.&H'*&/'/".'<"=18$%1."#'>+&'Jh?0\@

(K'-.;#'%"#'."&.='>.=%.;=#.&'Q",/*&-'/.='2α[0\$8.'."&;.=RiI3

($8'!+=;$&/.&8."&'/.='4&GX%.'8+F+;,'6P='/.&'$&$7+,.&'$,8'$*:;'6P='/.&'1$#$7+,.&'!([

M#+66F.:;8.,',]88#'F".'7."'>".,.&'7.8Z=+:;.&.&'L.F.7.$=#.&'?$3$303@'$*6'."&.'$*#+1="&.'?*&/

.>#,3'Z$=$:="&.@'B+,,.'>+&'C$,:"#="+,'8:;,".`.&3

h3K3J3J3'<"=1*&-.&'$*6'G.,,*,]=.='47.&.
C$,:"#="+,H'Jh?0\@(K' *&/'!([5&$,+-$'>.=;"&/.=&'"&'>"#=+'/".'j=+,"6.=$#"+&'>+&'&+=%$,.&H

Z=]#*%+=D8.&'*&/'#*%+=D8.&'d*:+8$G.,,.&'/.8'C+,+&H'6D=/.=&'7."'/.&'E$=G"&+%G.,,.&'/".

("66.=.&G".=*&-'*&/'5Z+Z#+8.'*&/'8#."-.=&'/$8'5*8%$`'/.='Y.,,[G*[Y.,,[E+&#$1#.'/*=:;'/".

Q.."&6,*88*&-'>".,.='!+=-]&-.'/.8'Y.,,8#+66F.:;8.,8RhV3'5,8'4=-.7&"8'/".8.='466.1#.'>.=,".=#

/$8'L.F.7.'8."&.&'&.+Z,$8#"8:;.&'j;]&+#XZ'*&/'=./"66.=.&G".=# '8":;'G*'."&.%'&+=%$,.%

%*:+8$$=#"-.& '5*88.;.&3 '07F+;, ' /". '%+,.1*,$=.& 'Y*8$%%.&;]&-.H ' /". '/".8.%'j=+G.88

G*-=*&/.',".-.&/.&H'&+:;'&":;#'>+,,8#]&/"-'-.1,]=#'8"&/H'-.F"&&#'%$&'G*&.;%.&/.&'4"&7,":1

"&'/".'"&#=$G.,,*,]=.&'57,]*6.3

(".'j=+,"6.=$#"+&8;.%%*&-'.=6+,-#'*3$3'/*=:;'N&#.=7=.:;*&-'/.8'Y.,,GX1,*88.8'"&'/.='L2[

j;$8.'?F+7."'/".'=./*G".=#.'4cZ=.88"+&'>+&'CX:,"&'(2'."&.'M:;,P88.,8#.,,*&-'."&&"%%#Rh2

*&/'$*:;'."&.'!(B[$88+G"".=#.'j;+8Z;$#$8.'$,8'7./.*#8$%'"/.&#"6"G".=#'"8#RhJ@3'(".')&/*1#"+&

/.= '5Z+Z#+8. '*&/ '/". 'OD=/.=*&- '/.= 'Y.,,/"66.=.&G".=*&- ' ?/". '7." '>".,.& 'k*%+=G.,,,"&".&

/*=:;'Q.8#"%%*&-'/.8'("66.=.&G".=*&-8%$=1.=8' 95,1$,"8:;.'j;+8Z;$#$8.9 '7.*=#.",# 'F*=/.@

;]&-.&'G."#,":;'G*8$%%.&H'F.",'8#.#8'/".'5Z+Z#+8.'/.='("66.=.&G".=*&-'6+,-#'*&/'>+&'."&.%

5&8#".- ' Z=+$Z+Z#+#"8:;.& ' j=+#."&8 ' 7.-,."#.# 'F"=/RhK3 '5*:; ' "& ' >">+ ' G."-#. ' 8":; ' 7." ' ."&.=

!.=8*:;8=.";.'%"#'UJJ'k.8#Z.=8+&.&'."&'Z+8"#">.='Y*8$%%.&;$&-'GF"8:;.&'/.%'Jh?0\@(K[

M.=*%8Z".-.,'*&/'/.='5Z+Z#+8.=$#.'"&'/.='d*:+8$'/.8'C+,+&Rhi3'(".'-.8#."-.=#.'Y.,,$/;]8"+&

]*`.=#'8":;'"&'/.='>.=%.;=#.&'4cZ=.88"+&'>.=8:;"./.&.='Y.,,$/;]8"+&8Z=+#."&.Rhh'F".'G3Q3'4[

RiI d*=",,+'.#'$,3H'JVVb
RhV 4>$&8'.#'$,3H'2III_'("$G'.#'$,3H'JVVV_'j$,%.='.#'$,3H'JVV2_'Q.##+*&'.#'$,3H'JVVJ_'j$,%.='.#'$,3H'JVVK
Rh2 \+6.='.#'$,3H'2III
RhJ L.&$*.'Q.8:;=."7*&-'/.='B.$1#"+&81$81$/.'7."'Q.##+*&'.#'$,3H'JVVJ3
RhK ("$G'.#'$,3H'JVVV_'L$8:;+##'.#'$,3H'JVVJ
Rhi d",,.=H'4353H'.#'$,3H'JVVh
Rhh j$,%.='.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2hV

C$/;.="&'*&/'!"&:*,"&3

e+:;'>".,.'F."#.=.'!.=]&/.=*&-.&'"%'j=+6",'/.='.cZ="%".=#.&'j=+#."&.'*&/'/.%'0=#'";=.8

e$:;F."8.8'G."-.&'8":;'"%'B$;%.&'/.8'("66.=.&G".=*&-8>+=-$&-.8'>+&'k*%+=G.,,,"&".&H'*&/

$*:; ' /". ' /$=$*8 ' 6+,-.&/.& ' "&#=$G.,,*,]=.& ' )&#.=$1#"+&.& ' 8"&/ ' #.",F."8. ' >.=8#$&/.&Rhb3

)&8-.8$%# ' 8:;."&# ' $*6 '%+,.1*,$=.= '47.&. '/". ' )&;"7"#"+& '/.= 'M"-&$,P7.=#=$-*&- '/*=:; 'β[

C$#.&"&[kCO[i ' ?9#=$&8:="Z#"+& ' 6$:#+=9[i@ ' >+& ' G.&#=$,.= ' Q./.*#*&- ' G* ' 8."&RhR3 ' )&

C+,+&1$=G"&+%.&'$11*%*,".=# 'β[C$#.&"&'$*6-=*&/'>+&'L.&%*#$#"+&'+/.='(.=.-*,$#"+&'/.8

<&#[β[C$#.&"&[M"-&$,P7.=#=$-*&-8F.-8'%."8#'"%'CX#+Z,$8%$'*&/'F"=/'/$&&'F"./.='"&'/.&

Y.,,1.=&'>.=7=$:;#3'(+=#'$1#">".=#'.8'$,8'C+6$1#+='/".'k=$&81="Z#"+&'>+&'L.&.&H'/".'%"#'/.=

j=+,"6.=$#"+& ' *&/ ' )&>$8">"#]# ' $88+G"".=# ' 8"&/H ' *&/ ' ;.%%# ' L.&. ' /.= ' .Z"#;.,"$,.&

("66.=.&G".=*&-8%$=1.=3 'N&#.= 'C$,:"#="+,."&6,*` 'F"=/ 'β[C$#.&"& ' ?*&/ ' $*:; 'Z2JV[ ' *&/ 'α[

C$#.&"&@'$*8'/.%'Y.,,1.=&'?$7;]&-"-'>+&'%"&/.8#.&8'GF."'d.:;$&"8%.&@'$&'/".'d.%7=$&

G*=P:1#=$&8Z+=#".=#RhU3 ' (.= ' k=$&81="Z#"+&86$1#+= ' M&$",2 ' "8# ' ."& ' F":;#"-.= ' 5&#$-+&"8# ' /.=

<"=1*&-.& ' >+& 'C$,:"#="+, ' *&/ ' 6D=/.=# ' 8#$##/.88.& ' /". ' >+& 'β[C$#.&"&[kCO[i ' >.=%"##.,#.&

466.1#.3'(".8.'<"=1*&-.&'>+&'M&$",2'1D&&.&'/*=:;'>.=%.;=#.'!(B[4cZ=.88"+&'*%-$&-.&

F.=/.&RhI3

e.7.& ' /.= ' /"=.1#.& ' /"66.=.&G".=*&-86D=/.=&/.& '<"=1*&- ' 8#."-.=# ' C$,:"#="+, ' "& ' >"#=+ ' $&

:+,+=.:#$,.& ' k*%+=G.,,"&".& ' $*:; ' /". ' -,.":;-.=":;#.#.& ' O];"-1."#.& ' $&/.=.= ' M#+66. ' F".

Q*#X=$#'*&/'k="7*#X="&RbV3')%'B$;%.&'/".8.='!.=8*:;.Rb2'G."-#.'8":;H'/$88'$*:;'Q*#X=$#'/".

Y.,,/"66.=.&G".=*&-'/*=:;'!(B[>.=%"##.,#. 'B.$1#"+&.&'"&/*G".=#W '/". 'Y*-$7.'."&.8'!(B[

5&#$-+&"8#.&'?YE'2I2RKJ@';.%%#.'/".'<"=1*&-'>+&'Q*#X=$#3

h3K3J3K3'($#.&'$*8'k".=>.=8*:;.&
!(B'^n[';.#.=+GX-+#.'*&/'!(B'[n['d]*8.'G."-.&'."&.'>.=8#]=1#.'j=+,"6.=$#"+&'/.='Y.,,.&'/.8

C+,+&'/.8:.&/.&8H'F$8'%"#'."&.='.=;D;#.&'51#">"#]#'/.8'jCe5'*&/'-.8#."-.=#.='Q",/*&-'>+&

CX:,"&'(2'."&;.=-.;#RbJ3'(".8'8#"%%#'%"#'/.='+7.&'.=F];&#.&H'*&#.='"&'>"#=+[Q./"&-*&-.&

/*=:;-.6P;=#.&'Q.+7$:;#*&-'P7.=."&H'/$88'!([5&$,+-$'/".'Q",/*&-'>+&'CX:,"&'(2';.%%.&

*&/'8+'/".'j=+,"6.=$#"+&'>.=;"&/.=&RbK3

\".=G*'Z$88.&/',]88#'8":;'/$8'k*%+=F$:;8#*%'7."'c.&+-.&.='k=$&8Z,$&#$#"+&'8+,"/.='k*%+=.

Rhb 5*86P;=,":;.'Q.8:;=."7*&-.&'7."'j$,%.='.#'$,3H'JVV2_'j$,%.='.#'$,3H'JVVK3
RhR e$-Z$,'.#'$,3H'JVVh
RhU 0=/��.G[d+=�&'.#'$,3H'JVVb
RhI d"#'."&"-.&'58Z.1#.&'/.='/*=:;'!('>.=]&/.=#.&'M"-&$,P7.=#=$-*&-'*&/'";=.&'O+,-.&'7.8:;]6#"-.&'8":;'

T$=="7$'.#'$,3H'JVVb3
RbV Y;$+'g'O.,/%$&H'2IIK_'L$8:;+##'.#'$,3H'JVV2
Rb2 L$8:;+##'.#'$,3H'JVV2
RbJ E$,,$X'.#'$,3H'JVV2
RbK \+6.='.#'$,3H'2III



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2h2

;*%$&.&'N=8Z=*&-8'$*6'd]*8.Rbi' *&/'/".'4&#8#.;*&-'/.='E$=G"&+%.'7."'/.='5Z:&'('d$*8

?/".'$*6-=*&/'-.&.#"8:;.='d*#$#"+&.&'8Z+&#$&'k*%+=.'%"#'/".8.='T+1$,"8$#"+&'.&#F":1.,#@Rbh

/*=:;'C$,:"#="+,'*&/'!([5&$,+-$'/.*#,":;'>.=="&-.=&Rbb3'4"&'>.=-,.":;7$=.8'4=-.7&"8'.=G".,#.

%$&'"%'B$;%.&'/.=':;.%"8:;.&'?/*=:;'5G+cX%.#;$&'>.=*=8$:;#.&@')&/*1#"+&'>+&'C+,+&[

1$=G"&+%.&' 7." 'B$##.&RbR3 '<". ' G* ' .=F$=#.&H ' 6P;=#.& '/". ' $&-.F$&/#.& ';+;.& '(+8.& ' >+&

C$,:"#="+,'G*'#+c"8:;.&'e.7.&F"=1*&-.&'F".'L.F":;#8>.=,*8#'*&/'C$,:]%".H'/".'$7.='7."'/.&

&":;#[:$,:]%"8:;.&'5&$,+-$'7."'%"&/.8#.&8'>.=-,.":;7$=.%'k;.=$Z"..=6+,-'$*87,".7.&3'5*:;

L.%"&"[5&$,+-$'F*=/.&'.=6+,-=.":;'$&'."&.%'d$*8%+/.,,'>+&'C+,+&1$=G"&+%.&'-.#.8#.#RbU3

\XZ.=Z=+,"6.=$#"+& ' /.= 'd*:+8$G.,,.& ' /.8 'C+,+&8 ' *&/ ' 6+1$, ' >.=]&/.=#. 'd+=Z;+,+-". ' /.=

M:;,."%;$*#1=XZ#.& ' F.=/.& ' "& ' >">+ ' $,8 ' Q"+%$=1.= ' /.8 ' C+,+&1$=G"&+%8 ' $&-.8.;.&3

5G+cX%.#;$& ' 8#."-.=# ' /". ' j=+,"6.=$#"+& ' /.= ' d*:+8$G.,,.& ' "& ' /.& ' >.=]&/.=#.&

E=XZ#.&7.=.":;.&H'F$8'%"#'."&.%'6P&66$:;.&'5&8#".-'/.8'CX:,"&'(2[<.=#.8'*&/'."&.%'hVx[

"-.& '576$,, ' /.8 ' j=+#."&.8 ' 4[C$/;.="& ' ?/$8 ' $,8 'd$` ' 6P= ' /". ' )&#.&8"#]# ' /.= ' Y.,,[G*[Y.,,

E+&#$1#.'-",#@ '."&;.=-.;#3 '($8'6,*+="/".=#.'!([5&$,+-'Ob(K' >.=;"&/.=# '7."'/.&'!.=8*:;8[

#".=.& ' /". ' /*=:; '5G+cX%.#;$& ' ;.=>+=-.=*6.&. '\XZ.=Z=+,"6.=$#"+& ' /.= 'd*:+8$G.,,.&H ' /".

6+1$,.'4&#F":1,*&-'>.=]&/.=#.='E=XZ#.&7.=.":;.'*&/'/".'k*%+=,$8#3'(".8.'4=6+,-.'-.;.&'%"#

."&.='e+=%$,"8".=*&-'/.8'CX:,"&'(2['*&/'/.8'4[C$/;.="&[<.=#.8'."&;.=RbI3

(".'7.8:;=".7.&.&'!.=8*:;.'G."-.&'7."'Q.>D,1.=*&-8-=*ZZ.&'%"#'."&.%';+;.%'B"8"1+'6P=

/".8. ' 4=1=$&1*&- ' /.*#,":; ' /.& ' %D-,":;.& '<.=# ' >+& ' !( ' +/.= ' 8."&.& ' 5&$,+-$ ' "& ' /.=

C;.%+Z=+Z;X,$c.'-.-.&':+,+=.:#$,.'k*%+=.3

h3K3J3i3'($#.&'$*8'/.='\*%$&%./"G"&

M#*/".&

Y$;,=.":;. ' .Z"/.%"+,+-"8:;.& ' M#*/".& ' G*% ' k;.%$ ' C+,+&:$=G"&+% ' F*=/.& ' "& ' /.&

>.=8:;"./.&8#.&'k.",.&'/.='<.,#'/*=:;-.6P;=#RRV3'M".'7.8:;=."7.&'."&.'&.-$#">.'E+==.,$#"+&

GF"8:;.& ' /.= ' >.=%.;=#.& ' 5*6&$;%. ' >+& ' C$,:"*%H ' !( ' *&/ ' d",:;H ' /.= ' ;]*6"-.=.&

M+&&.&,":;#.cZ+8"#"+&H '/.= ';D;.=.&'M+&&.&."&8#=$;,*&- '$7;]&-"-'>+&'/.= ' S$;=.8G."#H '*&/

/.% 'M.=*%8Z".-., ' >+& ' Jh?0\@(K' ."&.=8."#8 ' *&/ ' /.= ' )&G"/.&G ' >+&H ' 7GF3 ' k+/.8=$#. ' 7."

Rbi 4"8%$&'.#'$,3H'2IUR
Rbh \*.=#$'.#'$,3H'JVVJ
Rbb MZ"&$'.#'$,3H'JVVh
RbR Q.,,.,"'.#'$,3H'2IIJ_'<$,"'.#'$,3H'2IIh_'<$,"'.#'$,3H'JVVJ
RbU \+,":1'.#'$,3H'JVVb
RbI <$,"'.#'$,3H'JVVJ
RRV (".'.=8#.'#;.%.&7.G+-.&.'M#*/".'8#$%%#'>+&'L$=,$&/'g'L$=,$&/H'2IUV3'<."#.=.='l7.=7,":1'7."'

!$&/.F$,,.'.#'$,3H'2IIi_'E$,,$X'.#'$,3H'JVV23'L$=,$&/'.#'$,3H'JVVb_'L"+>$&&*::"H'JVVb_'L+=;$%'.#'$,3H'9(+'
*,#=$>"+,.#'Q'"==$/"$&:.3339H'JVVb',".6.=&'&.*.'Y*8$%%.&6$88*&-.&'/.='>+=;$&/.&.&'M#*/".&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2hJ

C+,+&1=.78'$&/.=.=8."#83'4"&.'5=7."#8-=*ZZ.'*%'L+=;$%RR2' 6P;=#.'."&.'d.#$$&$,X8.'>".,.=

N&#.=8*:;*&-.&'>+&'2IRK[2IIi'/*=:; '*&/'8#.,,#. '."&.&'1,$=.& 'Y*8$%%.&;$&-'GF"8:;.&

\$*#6$=7.' ?/*&1,. '\$*# ' "8# 'Z+8"#"> '%"# '/.= 'd+=#$,"#]# '>+&'C+,+&[E$=G"&+%.&'$88+G"".=#@H

N!Q[M#=$;,*&- ' *&/ ' !([MZ".-., ' ?&.-$#">. ' E+==.,$#"+&@ ' "& ' >.=8:;"./.&.& ' M#$/".& ' /.=

4=1=$&1*&-'6.8#3'(".'-=D`#.'M#*/".'P7.='/".'Y*8$%%.&;]&-.'GF"8:;.&'/.%'M.=*%8Z".-.,

>+&'Jh?0\@(K' *&/'/.=')&G"/.&G'>+&':+,+=.:#$,.&'k*%+=.&'F*=/.'>+&'O.81$&":;'.#'$,3RRJ

/*=:;-.6P;=#'*&/'G."-#H'/$88'7."'/.%'8"&1.&/.%'Jh?0\@(K'/$8'k*%+=="8"1+'%+&+#+&'8#."-#H

*&/'/$;.='."&.'1,$=.'E+==.,$#"+&'GF"8:;.&'/.&'7."/.&'j$=$%.#.=&'7.8#.;#3

d"##,.=F.",.',".`'8":;'$*:;'."&.'!.=7"&/*&-'GF"8:;.&'%$&:;.&'L.&>$="$&#.&'/.8'!(BRRK

*&/ ' /.8 ' 5&/=+-.&[B.G.Z#+=8 ' ?5B@H ' /.= ' $& ' /.= ' k=$&81="Z#"+&8$1#">"#]# ' /.8 ' !(B[L.&8

7.#.","-#'"8#RRiH';.=8#.,,.&W'%$&'*&#.=8*:;#.'7"8;.='Q.=.":;.'/.8'M#$=#:+/+&8RRhH'8Z.G".,,'O+1

)RRb' *&/'Q8%')RRRH'"&'/.='e*:,.+#"/8.f*.&G'/.8'!(B[L.&83'(".8.&'Y*8$%%.&;$&-'"8#'G3k3

$*:;'/*=:;'/".'O*&1#"+&'/.8'!(B'$,8'M.&8+='6P='#+c"8:;.'L$,,.&8]*=.&'G*'.=1,]=.&W'/.='!(B

;$#'."&.';D;.=.'M.&8"#">"#]#'6P='8+,:;.'L$,,.&8]*=.&'$,8'/".'$&/.=.&'E.=&=.G.Z#+=.&RRU3

5,,'/$8'-"7#'5&,$`'G*'/.='!.=%*#*&-H'/$88'!('$&'/.='j$#;+-.&.8.'/".8.='k*%+=$=#'7.#.","-#

"8#3 ' )&#.=.88$&#.=F."8. '1+&&#. ' $,,.=/"&-8 '."& '-=+` '$&-.,.-#.=H '/+ZZ.,7,"&/.= '*&/'Z,$:.7+[

1+&#=+,,".=#.= '!.=8*:; ' $& ' KbJUJ ' Z+8#%.&+Z$*8$,.& ' O=$*.& ' /".8 ' &":;# ' 7.8#]#"-.&RRI3 ' (".

#]-,":;'P7.='8".7.&'S$;=.'.=6+,-#.'+=$,.'L$7.'>+&'2VVV'%-'C$,:"*%'*&/'iVV')N'!"#$%"&'(K

1+&&#.'/$8'B"8"1+H'$&':+,+=.:#$,.&'k*%+=.&'G*'.=1=$&1.&H'&":;#'8"-&"6"1$&#'8.&1.&3

4"&.'N=8$:;.';".=6P='%$-'"&'/.=',$&-.&'T$#.&G'/.='4&#F":1,*&-'/".8.='k*%+=$=#',".-.&H'6P=

/".'."&.'8".7.&a];="-.'!.=8*:;8/$*.='&":;#'$*8=.":;.&'1D&&#._'/".8.'!.=%*#*&-'8+,,'/*=:;

e$:;6+,-.8#*/".&'P7.='/".'T$&-G."#F"=1*&-'/.='7.8:;=".7.&.&')&#.=>.&#"+&'-.1,]=#'F.=/.&3

5*:;'"8# 'G*'.=F];&.&H'/$88'/".'-.F];,#.'!([(+8"8'%"# 'iVV')N'F+;, 'G*'&"./="-' "8#H '*%

F$;=&.;%7$=.'5&#"#*%+=[<"=1*&-.&'.=%D-,":;.&RUV3'e.*.=.&'4=1.&&#&"88.&'G*6+,-.'"8#'."&.

L$7.'>+&'JVVV'['iVVV')N'!('*&-.6];=,":;'*&/'6P;=#'G*'."&.%'/.*#,":;.&'5&8#".-'/.8'Jh

?0\@(K[M.=*%8Z".-.,8H ' F$8 ' 6P= ' /". '<"=18$%1."# ' /.= 'd$`&$;%. ' +6# ' .=6+=/.=,":; ' "8#RU23

l7.=/".8 '8:;=]&1#'/". '.&-'-.F];,#.'L=*ZZ.'/.= ' #.",&.;%.&/.&'j.=8+&.&'?&*= 'Z+8#%.&+[

Z$*8$,.'O=$*.&@'/".'5*88$-.6];"-1."#'.#F$8'."&3

RR2 L+=;$%'.#'$,3H'9(+'*,#=$>"+,.#'Q'"==$/"$&:.3339H'JVVb
RRJ O.81$&":;'.#'$,3H'JVVi
RRK M".;.'$*:;'L$=,$&/'.#'$,3H'JVVb3
RRi M,$##.=X'.#'$,3H'JVVb
RRh <+&-'.#'$,3H'JVVK_'j$=1'.#'$,3H'JVVh
RRb M,$##.=X'.#'$,3H'JVVb
RRR E$/"X81$'.#'$,3H'JVVb
RRU d$1"8;"%$'.#'$,3H'JVVJ
RRI <$:#$F81"[<.&/.'.#'$,3H'JVVb
RUV L"+>$&&*::"H'JVVb
RU2 !".#;H'2III_'!".#;H'JVVi_'!".#;'.#'$,3H'JVVi_'L"+>$&&*::"'.#'$,3H'JVVb_'8".;.'$*:;'E$Z3'U3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2hK

)%'L.-.&8$#G'G*'/.%'+3-3'!.=8*:;'8#.,,#.&'%.;=.=.'Z=+8Z.1#">.'E+;+=#.&['*&/':$8.[:+&#=+,

M#*/".& ' 7." ' ;+;.= ' C$,:"*%$*6&$;%. ' ?$7 ' :$3 ' RVV '%-n/@ ' ."&.& ' M:;*#G ' >+= ' :+,+=.:#$,.&

E$=G"&+%.&'6.8#RUJ_'."&.'%.#$[5&$,X8.'>+&'Ji':$8.[:+&#=+,'*&/'E+;+=#.&[M#*/".&'8$;'"&'/.&

>+=,".-.&/.&'($#.&'$7.='F"./.=*%'1."&.&'Q.F."8'6P='/".'\XZ+#;.8.H'/$88'."&.'$*8=.":;.&/.

Y*6*;='>+&'C$J^'/$8'B"8"1+'."&.='4=1=$&1*&-'$&':+,+=.:#$,.&'k*%+=.&'>.=="&-.=#RUK3

(".'\]*6"-1."#'/.8'<"./.=$*6#=.#.&8'>+&':+,+=.:#$,.&'5/.&+%.&'F"=/'"&'."&.'.=1.&&7$=.H

F.&&'$*:;'&":;#'8"-&"6"1$&#.H'&.-$#">.'E+==.,$#"+&'G*%'Jh?0\@(K[MZ".-.,'-.8#.,,#RUi3

E,"&"8:;.'!.=8*:;.

e*='F.&"-.'1,"&"8:;.'!.=8*:;.RUh'7.8:;]6#"-#.&'8":;'%"#'/.='Q./.*#*&-'>+&'C$J^'?*&/'&":;#

!(@'6P='/$8'<"./.=$*6#=.#.&'>+&':+,+=.:#$,.&'5/.&+%.&'&$:;'";=.='4&#6.=&*&-3'48'G.":;&.#

8":;'."&'Y*8$%%.&;$&-'GF"8:;.&'$*8=.":;.&/.='C$,:"*%>.=8+=-*&-'*&/'/.%'M:;*#G'>+='/.=

B.:*==.&G'/.='5/.&+%.'$7H'F+7."'!('*&/'C$,:"*%'F+;,'8X&.=-"8#"8:;'F"=1.&RUb3'Y*'."&.%

>.=-,.":;7$=.&'4=-.7&"8'1$%'$*:;'/.='j+,XZ'j=.>.&#"+&'k="$,RURH'/.='2IVh'j$#".&#.&'&$:;

4&#6.=&*&-'/.='j+,XZ.&'.=6$88#.'*&/'8".'P7.='>".='S$;=.'7.-,."#.#.3

(".'Z+8"#">.'<"=1*&-'>+&'C$J^'*&/'!('$*6'/".'B.G"/">-.6$;='>+&'5/.&+%.&'"%'C+,+&'"8#

7./.*#8$%H'/$'/".8.'-*#$=#"-.&'L.8:;F*,8#.'F+;,'/.&'N=8Z=*&-'/.='P7.=F".-.&/.&'d.;=;."#

:+,+=.:#$,.='E$=G"&+%.'/$=8#.,,.&H'"&/.%'8".'";=.'("-&"#]#']&/.=&RUU3

h3K3K3'j.=8Z.1#">.&
(".'-.8$%%.,#.& '4=1.&&#&"88.'/.= '7"8;.= '/*=:;-.6P;=#.& ' "&[>"#=+[!.=8*:;.H 'k".=>.=8*:;.

*&/'/.='.Z"/.%"+,+-"8:;.&'Q.+7$:;#*&-.&',".6.=&'-*#.'Q.F."8.'/$6P=H'/$88'!('*&/'8."&.

5&$,+-$'."&.'7./.*#8$%.'L=*ZZ.'>+&'k;.=$Z.*#"1$'"&'/.='j=]>.&#"+&'>+&'?+/.='.>#,3'$*:;'"%

E$%Z6 ' -.-.&@ ' :+,+=.:#$,. 'E$=G"&+%.' 8."& ' 1D&&.&3 '\".=7." ' 8:;."&# ' /". '5&F.&/*&- ' /.8

F.&"-.='#+c"8:;.&'Jh?0\@(K'$*6-=*&/'8."&.='<"=1*&-'$*6'/".'k*%+=G.,,"&".&'*&/'/.='/*=:;

/.&'!([d.#$7+,"#.&'>.=%.;=#'.cZ="%".=#.&'2α[0\$8.'7.8+&/.=8'&$;.,".-.&/3

5,,.=/"&-8'8"&/'&+:;'=.,$#">'F.&"-.'*&/'F"/.=8Z=P:;,":;.'($#.&'$*8'-=D`.=.&'!.=8*:;.&

>+=;$&/.&H'*&/'/".'4=-.7&"88.'1,"&"8:;.='5&F.&/*&-.&'7.8:;=]&1.&'8":;'$*6'/$8'k;.%$'/.=

B.G"/">Z=+Z;X,$c.'&$:;'4&#6.=&*&-':+,+=.:#$,.='j+,XZ.&3'

RUJ Y*8$%%.&-.6$88#'7."'\$=#%$&'.#'$,3H'JVVh3
RUK Q.=-8%$[E$/"a"1'.#'$,3H'2IIb
RUi S$:+78'.#'$,3H'JVVb
RUh Q$=+&'.#'$,3H'2III_'Q+&"#;+&[E+ZZ'.#'$,3H'JVVV
RUb L=$*'.#'$,3H'JVVK_'\$=#%$&'.#'$,3H'JVVh
RUR \$=#%$&'.#'$,3H'JVVh
RUU \",,'.#'$,3H'2IRU_'M*-$=7$1.='.#'$,3H'2IUh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2hi

h3i3'k*%+=.'/.='7,*#7",/.&/.&'Y.,,.&W'T.*1]%".'' RUI''

h3i323'L=*&/,$-.&
(".'\]%$#+Z+.8.'*%6$`# '/".'Q",/*&-'8Z.G"$,"8".=#.='Y.,,.&'/.8'G"=1*,".=.&/.&'Q,*#.8'$*8

Z,*="Z+#.&#.&H'"%'E&+:;.&%$=1'$&G*#=.66.&/.&'M#$%%G.,,.&3

N&1+&#=+,,".=#.'j=+,"6.=$#"+&'8+,:;.=';]%$#+Z+.#"8:;.='M#$%%G.,,.&H'/".'";=.'O];"-1."#'G*=

F."#.=.&'("66.=.&G".=*&-'"&'=."6.'Y.,,#XZ.&'>.=,+=.&';$7.&H'6P;=#'G*='T.*1]%".3'd$&'8Z=":;#

"%'\"&7,":1'$*6'/.&'>.=*=8$:;.&/.&'M#$%%G.,,#XZ'."&.=8."#8'>+&'/.='%X.,+"8:;.&'T.*1]%".H

/".'>+&'dX.,+7,$8#.&H 'j=+%X.,+:X#.&H 'd+&+:X#.&'+/.= 'dX.,+%+&+:X#.&'$*8-.;.&'1$&&3

(". ' $&/.=. ' M."#. ' 8#.,,.& ' /". ' ,X%Z;$#"8:;.& ' T.*1]%".& ' /$=H ' /". ' >+& ' TX%Z;+7,$8#.&

$78#$%%.&3'\"8#+,+-"8:;'1$&&'%$&'/".'%X.,+"8:;.'*&/'/".',X%Z;$#"8:;.'T.*1]%".'G*&]:;8#

F."#.='"&'=."6G.,,"-.'*&/'*&=."6G.,,"-.'O+=%.&'*&#.=#.",.&3')&'/.='4"&#.",*&-'&$:;'/.%'!.=,$*6

/.='4=1=$&1*&-'8Z=":;#'%$&'G*8]#G,":;'>+&'$1*#.&'*&/':;=+&"8:;.&'T.*1]%".&3

^$,<-</,'7%'F.=/.&'7."'/.='T.*1]%".'>.=8:;"./.&.'O$1#+=.&'/"81*#".=#W'&.7.&'C;.%"1$,.&H

"+&"8".=.&/.='M#=$;,*&-'*&/'CX#+8#$#"1$'1D&&.&'$*:;'+&:+-.&.'!"=.&'?G3Q3'\kT!')@'*&/'/".

-.&.#"8:;.'("8Z+8"#"+&'7.#.","-#'8."&3'(".'7."'d]&&.=&';]*6"-.='$,8'7."'O=$*.&'$*6#=.#.&/.

T.*1]%". '7./=+;# '>3$3 'E"&/.=H '7." '/.&.&'8". '%"# 'ihx'$,,.= '/"$-&+8#"G".=#.&'k*%+=. '/".

;]*6"-8#.'7D8$=#"-.'4=1=$&1*&-'"8#3

(". 'D%&4*;,&'%*`'7."'/.&'$1*#.&'O+=%.&H'/".'*&7.;$&/.,#'"&'F.&"-.&'<+:;.&'G*%'k+/

6P;=.& ' FP=/.&H ' /*=:; ' $-=.88">. ' :X#+8#$#"8:;. ' j;$=%$1$ ' .=6+,-.&3 ' Q." ' /.& ' :;=+&"8:;.&

!.=,$*686+=%.&'"8#'8".'"%'B$;%.&'/.=':;=+&"8:;[,X%Z;$#"8:;.&'T.*1]%".'G*=P:1;$,#.&/'G*

-.8#$,#.& '*&/ '&P#G# '>3$3 'CX#+8#$#"1$ '*&/ 'E+=#"1+8#.=+"/.3 'Q." ' /.= ' :;=+&"8:;[%X.,+"8:;.&

T.*1]%".'>.=F.&/.#'%$&'CX#+8#$#"1$H')&#.=6.=+&.'*&/'.>#,3'5,,+Z*="&+,'G*='k;.=$Z".3

5*:; ' 7." ' /.& '>"&-<."';-*'$,'7%&# 0 !"#.4<>&# 0 KRH!QH ' ."&.= ' L=*ZZ. ' >+& ' 1,+&$,.&

M#D=*&-.&'"&'/.&'Y.,,.&'/.8';]%$#+Z+.#"8:;.&'MX8#.%8'%"#'$7&+=%$,.='Y.,,/"66.=.&G".=*&-H

"8#'/$8'5*87,."7.&'/.='Y.,,=."6*&-'."&'F.8.&#,":;.8'C;$=$1#.="8#"1*%3'(".'E=$&1;."# 'F"=/

>+& 'E&+:;.&%$=18;XZ.=Z,$8". ' 7.-,."#.#H ' "8# ' ,$&-8$%' Z=+-=./".&# ' *&/ ' -.;# ' 7." ' hVx' /.=

Q.#=+66.&.&'&$:;'GF."'S$;=.&'"&'>.=8:;"./.&.'O+=%.&'/.='T.*1]%".'P7.=3

RUI (.=')&;$,#'/".8.8'E$Z"#.,8'8:;,".`#'$*:;'$&'E$Z3'K3')%%*&8X8#.%'$&'*&/'7$*#'$*6'/".8.%'$*63



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2hh

h3i3J3'(".'B+,,.'>+&'!"#$%"&'(

h3i3J323'!"#$%"&'('B.G.Z#+='*&/'!"#$%"&'('d.#$7+,"8%*8
!(B'F"=/'$*6'>.=8:;"./.&.&'Y.,,.&'/.='\]%$#+Z+.8.RIV'*&/'$*:;'$*6'.#,":;.&'!.=#=.#.=&'/.=

T.*1+:X#.&6=$1#"+& ' ?$1#">".=#. ' TX%Z;+:X#.&H ' d+&+:X#.&H ' d$:=+Z;$-.& ' *&/ ' %X.,+"/.

Y.,,.&@ ' .cZ="%".=#RI23 ' (". ' 2α[\X/=+cX,$8. ' 8Z".,# ' "& ' /.= ' \]%$#+Z+.8. ' &$:; ' 7"8;.="-.%

<"88.& ' 1."&. 'B+,,.H ' ,./"-,":; ' "& ' /.& 'B.$1#"+&8$7,]*6.& ' /.8 ' )%%*&8X8#.%8 ' "8# ' 8". ' >+&

Q./.*#*&-'?8".;.'E$Z3')%%*&8X8#.%@3

h3i3J3J3'<"=1*&-.&'$*6'G.,,*,]=.='47.&.
<".'7."'>".,.&'57,]*6.&'"%'ED=Z.='?>+&'/.='6.#$,.&'*&/'.%7=X+&$,.&'4&#F":1,*&-'7"8';"&

G*%'<$:;8#*%'>.=8:;"./.&.='(=P8.&H'83+3@'"8#'C$,:"#="+,'$*:;'7."'/.='\]%$#+Z+.8.'$&'/.=

j=+,"6.=$#"+&81+&#=+,,.'*&/'/.=')&/*1#"+&'/.='("66.=.&G".=*&-'7.#.","-#RIJ3

47.&8+'>.=*=8$:;#'.8'"&'>"#=+'7." ';*%$&.&'*&/'%*="&.&'%X.,+%+&+:X#"8:;.&'T.*1]%".[

G.,,.&'/".'("66.=.&G".=*&-RIKH' '."&.&'j=+,"6.=$#"+&88#+ZZ'*&/'/".'5Z+Z#+8.RIi3'O.=&.='G."-.&

!('*&/'8."&.'5&$,+-$'7."'-.%."&8$%.='5&F.&/*&-'%"#'B.#"&+"/.&RIhH'!"#$%"&'EJRIb' *&/

:;.%+#;.=$Z.*#"8:;.& '5-.&#".& 'F". 'N=$:",[5&$,+-$RIR' $//"#">. ' +/.= ' 8+-$= ' 8X&.=-"8#"8:;.

466.1#.3 '(+:; '&":;# ' $,,. 'Y.,,,"&".& ' =.$-".=.& '-,.":;.=%$`.& ' $*6 'C$,:"#="+,W '\T ' ?;*%$&.

T.*1]%".G.,,"&".@ 'bV[iV5O'G3Q3 'G."-# ' 8":; '-.-.&P7.= ' 8."&.& '/"66.=.&G".=*&-86D=/.=.&/.&

<"=1*&-.&'8.;='=.8"8#.&#RIU3

OP='/.&'57,$*6'/.='("66.=.&G".=*&-'&$:;'C$,:"#="+,-$7.'"8#'/.='k=$&81="Z#"+&86$1#+='5j[2

&D#"-H'F+7."'8":;'/.88.&'Y*8$%%.&8.#G*&-'"&'57;]&-"-1."#'>+%'("66.=.&G".=*&-8-=$/'/.=

Y.,,.& ']&/.=#H 'F$8 '$& '\TbV'Y.,,.& '7.+7$:;#.# 'F*=/.RII3 'Q." '."&"-.& 'L.&.&H 'F.,:;. '/".

("66.=.&G".=*&-'>+&'Q,*#G.,,.&'"%'$,,-.%."&.&'*&/',.*1]%"8:;.&'Y.,,,"&".&'"%'8Z.G".,,.&

6D=/.=&H'F*=/.'7.=."#8'."&'!(B4'%"#'4&;$&:.=[O*&1#"+&'-.6*&/.&UVV3'5*:;'/.='Y.,,GX1,*8H

/". ' 5Z+Z#+8. ' *&/ ' ."&"-. ' 0&:+-.&. ' *&/ ' L.&. ' /.= ' k*%+=8*ZZ=.88"+& ' F.=/.& ' "& ' ";=.=

k=$&81="Z#"+&'*3$3'/*=:;'!('=.-*,".=#'?83'k$73'I@3

RIV E"G$1"'.#'$,3H'2II2
RI2 M".;.';".G*'/$8'E$Z3')%%*8X8#.%3
RIJ T*+&-'g'E+.66,.=H'JVVh
RIK \+&%$'.#'$,3H'2III_'S$%.8'.#'$,3H'2III
RIi d*&1.='.#'$,3H'2IUb_'B$+'.#'$,3H'JVV2_'09E.,,X'.#'$,3H'JVVh
RIh S$%.8'.#'$,3H'2III
RIb O*&$#+'.#'$,3H'JVVJ
RIR E$&$#$&"'.#'$,3H'2IIU
RIU L$=$X'.#'$,3H'JVVb'7.8:;=."7#'$*:;'."&"-.'%+,.1*,$=.'\"&#.=-=P&/.'/$G*3
RII <$&-H's3'g'M#*/G"&81"H'JVVb
UVV T"*'.#'$,3H'2IIb_'B+#8'.#'$,3H'2IIU_'O=../%$&H'2III'



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2hb

L.&.=.,, ' F"=/ ' /". ' 4cZ=.88"+& ' /.= ' F$:;8#*%88#"%*,".=.&/.& 'L.&. ' ;.=*&#.==.-*,".=# ' *&/

/".a.&"-.'/.='F$:;8#*%87.-=.&G.&/.&'*&/n+/.='/".'("66.=.&G".=*&-'6D=/.=&/.&'-.8#."-.=#3

5*:;'7."'$&/.=.&'k*%+=.&'/.8'7,*#7",/.&/.&'MX8#.%8'?,X%Z;+"/.&'d$,"-&"#]#.&H'F".'/.%

>+& 'j,$8%$G.,,.& ' $*8-.;.&/.& '%*,#"Z,.& 'dX.,+%UV2H ' /.= ' :;=+&"8:;.& ' ,X%Z;+7,$8#"8:;.&

T.*1]%".'/.='Q[Y.,,.&'*&/'/.%'e+&[\+/-1"&98'TX%Z;+%@'G."-#.&'!('*&/'8."&.'5&$,+-$

"&'>"#=+'];&,":;.'<"=1*&-.&UVJ3

D*)&--&0N
d+,.1*,$=.H'>+&'!('*&/'8."&.&'5&$,+-$'?%"#[@=.-*,".=#.'Y".,-.&.'7."'T.*1]%".3

S+#2$,<#')&4&,7% /&'$&+&4$&0\&#& ?&/+-*$,<#'4,7%$+#/

M#.*.=*&-'>+&'Y.,,GX1,*8'*&/'5Z+Z#+8. CX:,"&'(2H'5H'4 ~
C/1[JH[iH[b ~
\XZ+Z;+8Z;+=X,".=#.8'B7 }
ZJ2<$62HZJRE"Z2 }
Q:,[J ~
Q$c[%"#+:;+&/="$,.'k=$&8,+1$#"+& }'
k.,+%.=$8. ~

0&1+-.&. )*&+) ~
,-.# ~
/0' ~

k*%+=8*ZZ=.88+=.& jk4e }
ZhK }

E"&$8.& ?/"66.=.&G".=*&-86D=/.=&/@ j)K[EH'ZKUH'4BE'51#">"#]#.& }
jEC[MZ".-., }

("66.=.&G".=*&-8%$=1.= d$:=+Z;$-.&[j;]&+#XZ }

6*7%8'T*+&-'g'E+.66,.=H'JVVh

h3i3J3K3'($#.&'$*8'k".=>.=8*:;.&
!(B'[n['d]*8.'G."-.&'GF$='."&.'"%'!.=-,.":;'G*'<k[d]*8.&'*&>.=]&/.=#.'dX.,+Z+.8.H

$7.= ' >.=]&/.=#. ' k[Y.,,[5&#F+=#.&3 ' (".8 ' ,]88# ' /$=$*6 ' 8:;,".`.&H ' /$88 ' C$,:"#="+, ' $& ' /.=

&+=%$,.& ' #.=%"&$,.& '("66.=.&G".=*&- ' /.= ' ;]%$#+Z+.#"8:;.& 'Y.,,.& ' GF$= ' #.",&"%%#H ' $7.=

/$6P='&":;#'*&7./"&-#'.=6+=/.=,":;'"8#UVK3

d"#',.*1]%"8:;.&'Y.,,.&'"&+1*,".=#.'d]*8.';$7.&'*&#.='/.='5&F.&/*&-'>+&'C$,:"#="+,'."&.

-.-.&P7.='d]*8.&'$*8'E+&#=+,,-=*ZZ.&'8"-&"6"1$&#'>.=,]&-.=#.'l7.=,.7.&8G."#UVi3

UV2 B+%$&+'.#'$,3H'JVVb
UVJ Y*8$%%.&6$88*&-'*&/'T"#.=$#*='7."'T*+&-'g'E+.66,.=H'JVVh
UVK !-,3'E$Z3'K3')%%*&8X8#.%_'8".;.'$*:;'09E.,,X'.#'$,3H'JVVJ3
UVi e""#8*'.#'$,3H'JVVV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2hR

h3i3J3i3'($#.&'$*8''1,"&"8:;.&'!.=8*:;.&
07F+;, ' /". ' "& ' >"#=+ ' M#*/".& ' ?*&/ ' $*:; ' /". ' F.&"-.& ' k".=>.=8*:;.@ ' >".,>.=8Z=.:;.&/.

4=-.7&"88.',".6.=#.&H'=.$-".=.&'$&'d(M'.=1=$&1#.'j.=8+&.&'"&'%.;=.=.&'1,."&.&'1,"&"8:;.&

M#*/".&UVh'&*='%]`"-'*&/'8#$=1'8:;F$&1.&/'$*6'/".'L$7.'>+&'C$,:"#="+,H'8."&.%'&$#P=,":;.&

5&$,+-'5,6$:$,:"/+,'+/.='/.%'8X&#;.#"8:;.&'5&$,+-'j$=":$,:"#+,3

(". ' .=8#.& ' !.=8*:;. ' %"# ' C$,:"#="+, ' *&/ ' 5,6$:$,:"/+,UVb' .=G".,#.& ' 1."&.& ' 8"-&"6"1$&#.&

k;.=$Z"..=6+,-H'a./+:;'>.=*=8$:;#.'C$,:"#="+,'=.-.,%]`"-'?7."'&.*&'>+&'2U'j$#".&#.&@'."&.

\XZ.=:$,:]%".3')&'."&.='8Z]#.=.&'N&#.=8*:;*&-UVR'%"#'KV'$&'d(M'4=1=$&1#.&'?>+&'/.&.&

."&. ' \],6#. ' ."& ' j,$:.7+H ' /". ' ' $&/.=. ' 5,6$:$,:"/+, ' .=;".,#.&@ ' 8:;P#G#. ' /$8 ' !([5&$,+-

G*%"&/.8#'>+=P7.=-.;.&/'>+='/.%'O+=#8:;=."#.&'/.='d(M'G*='+66.&.&'T.*1]%".3'e.*.=.

5=7."#.&UVU' G."-.&'&$:;;$,#"-.=.H '$,,.=/"&-8'&":;# '8"-&"6"1$&#.';]%$#+,+-"8:;.'B.$1#"+&.&H

/". ' "& '-=+`.= 'N&=.-.,%]`"-1."# ' 7." 'iix'7"8 '2VVx'/.= 'j$#".&#.& ' $*#=$#.&3 'e*= ' bx'/.=

Q.;$&/.,#.&'=.$-".=#.&'$*6'/$8'k;.=$Z.*#"1*%'/*=:;'."&.'1+%Z,.##.'B.%"88"+&'/.='Q.6*&/.3

EP=G,":;',".6'."&.'M#*/".UVI'%"#'2J'k.",&.;%.=&W'j$=":$,:"#+,'F*=/.'-*#'>.=#=$-.&'*&/'G."-#.

7."'GF."'j.=8+&.&'/.*#,":;'Z+8"#">.'<"=1*&-3'Q."'."&.%'j$#".&#.&'8#".-'/".'j,]##:;.&G$;,

>+&'iV3VVV'$*6'2JV3VVVn%,'Q,*#H'."&'$&/.=.='F*=/.'"&'B.$1#"+&'$*6'/".'k;.=$Z".'6P='/=."

d+&$#. ' >+& ' k=$&86*8"+&.& ' =+#.= ' Q,*#1D=Z.=:;.& ' *&$7;]&-"-3 ' 4"& ' GF."#.= ' !.=8*:;U2V

*%6$88#. 'Jb'k.",&.;%.= '%"# 'd(M'>+&'-.="&-.%n%"##,.=.&'B"8"1+-=$/H '>+&'/.&.&'JK '/".

M#*/".'$78:;,+88.&3'(".'-.8#$66.,#.'L$7.'>+&'$&6$&-8'JVVV')N'*&/'&$:;'8.:;8'd+&$#.&'iVVV

)N'!('>.=*=8$:;#.'7."'/.&'j$#".&#.&'1."&.'&.&&.&8F.=#.&';]%$#+,+-"8:;.&'!.=7.88.=*&-.&3

5,,.=/"&-8'.=F".8'8":;'!('7."'/.&'j=+7$&/.&'$,8'=.:;#'-*#'>.=#=]-,":;'*&/'7.F"=1#.'."&.

/.*#,":;. '!.=7.88.=*&- ' /.= 'T.7.&8f*$,"#]#H 'F.", ' .8 ' /.=.& ' .%+#"+&$,.8 ' *&/ ' 6*&1#"+&.,,.8

<+;,7.6"&/.&'8#."-.=#.3

(".'1,"&"8:;.&'!.=8*:;.';$##.&'"&8-.8$%#'$,8'$*8';]%$#+,+-"8:;.='M":;#'F.&"-'4=6+,-'*&/

8"&/'F.-.&'/.='1,."&.&'Y$;,'#.",&.;%.&/.='j.=8+&.&'$,8'%]`"-'$*88$-.1=]6#"-'."&G*8#*6.&3'

UVh d.#;$'.#'$,3H'2IUi_'E+.66,.='.#'$,3H'2IUh_'d+#+%*=$'.#'$,3H'2II2_'d.,,"7+>81X'.#'$,3H'2IIU_'M$&#"&"'g'O.=="&"H
2IIU_'E+.66,.='.#'$,3H'JVVh_'L+%7$=#'.#'$,3H'JVVb

UVb d.#;$'.#'$,3H'2IUi_'E+.66,.='.#'$,3H'2IUh
UVR d+#+%*=$'.#'$,3H'2II2
UVU d.,,"7+>81X'.#'$,3H'2IIU_'M$&#"&"'g'O.=="&"H'2IIU_'E+.66,.='.#'$,3H'JVVh
UVI L+%7$=#'.#'$,3H'JVVb
U2V d+,&$='.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2hU

h3i3K3'j.=8Z.1#">.&
<".'7."'>".,.&'k*%+=$=#.&'7.F".8.&'C$,:"#="+,'*&/'8."&.'5&$,+-$'$*:;';".='"&'-.&+%"8:;.&

M#*/".&'*&/'k".=>.=8*:;.&'."&'"&#.=.88$&#.8'?$*:;'Z=+Z;X,$1#"8:;.8@'<"=1Z+#.&#"$,3

Q"8;.= ' F*=/.& ' $7.= ' 1."&. ' .Z"/.%"+,+-"8:;.& 'Q.+7$:;#*&-.& ' *&/ ' &*= 'F.&"-. ' 1,"&"8:;.

!.=8*:;.'/*=:;-.6P;=#H '/".'G*/.%'1."&.&'7$;&7=.:;.&/.&'4=6+,-';$##.&3 '(.&&+:;',$88.&

8":;'$*8'>+=1,"&"8:;.&'M#*/".&'$//"#">.'*&/'G3k3'8X&.=-"8#"8:;.'466.1#.'>+&'C$,:"#="+,'*&/

$&/.=.&'k;.=$Z.*#"1$'?83+3@'$7,."#.&H'F$8'."&.&'F."#.=.&'Q./$=6'$&'1,"&"8:;.&'M#*/".&'G."-#3

(".8.'8+,,#.&'8":;'%"#'/.%'4"&8$#G'>+&'!('+/.='8."&.&'5&$,+-$'"&'/.='4=;$,#*&-8Z;$8.'/.=

k;.=$Z".'*&/n+/.='E+%7"&$#"+&8>.=8*:;.&'%"#'>.=8:;"./.&.&'j;$=%$1$H'F".'G3Q3'C"8Z,$#"&

(+c+=*7":"&U22H'!"#$%"&'EJU2JH'(.c$%.#;$8+&U2K'+/.='B.#"&8]*=.&U2iH'$*8."&$&/.=8.#G.&3'(".

4&#/.:1*&- ' ."&.8 ' $,8 ' 5,,."&#;.=$Z.*#"1*% ' -.."-&.#.& ' !([5&$,+-8 ' 8:;."&# ' a./+:;

*&F$;=8:;."&,":;3'O.=&.='1D&&#.'/.='7.-,."#.&/.'4"&8$#G'>+&'d"##.,&'8"&&>+,,'8."&H'/".'?F".

E.#+1+&$G+,U2h@ ' /.& 'E$#$7+,"8%*8 '>+& 'C$,:"#="+, ' 7,+:1".=.& ' *&/ '/$/*=:; ' ."&.& ';D;.=.&

"&#=$G.,,*,]=.&'<"=18Z".-.,'/.='!([5&$,+-$'.=%D-,":;.&3

U22 M"F"&81$'.#'$,3H'JVV2
U2J O*&$#+'.#'$,3H'JVVJ
U2K p*'.#'$,3H'2IIU
U2i S$%.8'.#'$,3H'2III_'Q*&:.'.#'$,3H'2IIh_'(+=.'.#'$,3H'2IIK
U2h j..;,'.#'$,3H'JVVJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2hI

h3h3'k*%+=.'/.='\$*#

h3h323'L=*&/,$-.&
)&&.=;$,7'/".8.='L=*ZZ.'>+&'k*%+=.&'*&#.=8:;."/.#'%$&'/".'."&G.,&.&'k*%+=$=#.&H'"&/.%

%$&'/.&'N=8Z=*&-'/.='.&#$=#.#.&'Y.,,.&'7.#=$:;#.#3'5,8'8+,:;.='1+%%.&'$,,.'M#=*1#*=.&'/.=

\$*# ' "& 'O=$-.H 'F+7." '$*6-=*&/' ";=.= '\]*6"-1."# '7."%'d.&8:;.&'>3$3 '/$8 'd.,$&+%'?>+&

d.,$&+:X#.& ' $*8-.;.&/@H ' /$8 ' Q$8$,G.,,1$=G"&+% ' ?+/.= ' Q$8$,"+%_ ' N=8Z=*&- ' "% ' 8#=$#*%

7$8$,.@ '*&/'/$8' "%'8#=$#*%'8Z"&+8*%'.&#8#.;.&/.'j,$##.&.Z"#;.,1$=G"&+%'?98f*$%+*8':.,,

:$=:"&+%$9H'MCC@'G*'&.&&.&'8"&/3'\$*##*%+=.'8"&/'/".';]*6"-8#.&'k*%+=$=#.&'P7.=;$*Z#U2b3

($8'>.=;+=&.&/. 'U-*$$&#&;,$%&-2*45,#<>' "8#'$*6'/.=']*`.=.&'\$*#'G*'6"&/.&'*&/'.&#8#.;#

/*=:; ' :;=+&"8:;. ' 4&#GP&/*&-.& ' ?G3Q3 ' T*Z*81=.78 ' 7." ' T*Z*8 ' .=X#;.%$#+/.8U2R@ ' +/.=

M#=$;,*&-'?BD&#-.&['*&/'M+&&.&."&8#=$;,*&-@3'(".'&":;#'>.=;+=&.&/.'O+=%';"&-.-.&'7",/.#

8":;'$*6'/.&'M:;,."%;]*#.&'?G3Q3'E+&a*&1#">.&H'Y*&-.H'm8+Z;$-*8H'56#.=H'\$=&=D;=.'+/.=

!$-"&$@3 ' (". ' L.8:;F*,8#. ' 8"&/ ' ;$=#H ' 8:;%.=G,+8H ' G3k3 ' *,G.=".=.&/ ' *&/ ' %.#$8#$8".=.&

6=P;G."#"-'>3$3',X%Z;+-.&3');=.'4"&#.",*&-'.=6+,-#'&$:;'/.%'j=+G.&#8$#G'/.='*&/"66.=.&G".=#.&

Y.,,.&'"&'>".='L=$/.3

($8 'R&-*#<>' ;$# ' ];&,":;. ' $*8,D8.&/. ' O$1#+=.& ' F". ' /$8 ' j,$##.&.Z"#;.,1$=G"&+% ' *&/

G.":;&.#'8":;'/*=:;'8."&.'j"-%.&#".=*&-'$*83'48'1+%%#'"&'>.=8:;"./.&.&'O+=%.&'>+=3

W*'*-,<>&' -.;.&'>+&'."&.%'.%7=X+&$,.&'\$$=1."%'$*8'*&/'F$:;8.&'"3/3B3'$&':;=+&"8:;

,":;#.cZ+&".=#.& ' M#.,,.& ' ,$&-8$% '*&/ ' "&6",#=".=.&/H ' $7.= ' &":;# '%.#$8#$8".=.&/3 ' M". ' ;$7.&

>".,-.8#$,#"-.'5*8Z=]-*&-.&'*&/'1D&&.&'G3Q3'1&+#"-H'.=X#;.%$#D8H'Z"-%.&#".=#H'81,.=+8".=.&/

+/.='*,G.=".=.&/'8."&3'($8'Q$8$,G.,,1$=G"&+%'"8#'."&'>.=F",/.=#.8H'Z+#.&#".,,'%.#$8#$8".=.&/.8

Q$8$,"+%'*&/'];&.,#';"8#+,+-"8:;'."&.%'j,$##.&.Z"#;.,1$=G"&+%3

(". 'D%&4*;,&' /.='<$;, '7." '\$*##*%+=.&' "8# '/".':;"=*=-"8:;.'4cG"8"+&' "%'L.8*&/.&'%"#

;"8#+,+-"8:;.= '4=6+,-81+&#=+,,.3 'Q." 'd.#$8#$8".=*&- '%*` '."&. '7.-,."#.&/. 'C;.%+#;.=$Z".

.=6+,-.&H'*&/'/".'j=+-&+8.'6],,#'/.*#,":;'*&-P&8#"-.='$*83

U2b Q"1,.H'JVVi
U2R M".;.'E$Z"#.,'5*#+"%%%*&1=$&1;."#.&'*&/'!(B[T"-$&/.&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2bV

h3h3J3'(".'B+,,.'>+&'!"#$%"&'(

h3h3J323'<"=1*&-.&'$*6'G.,,*,]=.='47.&.
<". ' 7.=."#8 ' 7.8:;=".7.&U2U' 6D=/.=# ' *&/ ' =.-*,".=# ' C$,:"#="+, ' /". ' ("66.=.&G".=*&- ' /.=

E.=$#"&+:X#.&'*&/'d.,$&+:X#.&'*&/'1+&#=+,,".=#'/.=.&'j=+,"6.=$#"+&3'Y*8$%%.&'%"#'C$J^';$#

.8'."&.'G.&#=$,.'B+,,.'"&'/.='M#.*.=*&-'/".8.='!+=-]&-.'"&'/.='\$*#'['."&.%'L.F.7.H'/$8

8":;'Z;X8"+,+-"8:;.='<."8.'/*=:;'8#$=1.'j=+,"6.=$#"+&'*&/'8:;&.,,.&'k*=&+>.='$*8G.":;&.#3

(".8',.-#'/".'!.=%*#*&-'&$;.H'/$88'!(H'7GF3'8."&.'5&$,+-$H'$*:;'"&'/.='Q.;$&/,*&-'>+&

k*%+=.=1=$&1*&-.&'/.='\$*#'."&-.8.#G#'F.=/.&'1D&&.&H'/$'$*:;';".='/".'j=+,"6.=$#"+&'*&/

/".'?6.;,.&/.@'("66.=.&G".=*&-'.&#8:;."/.&/.'C;$=$1#.="8#"1$'8"&/3')%'O+,-.&/.&'8+,,'1*=G

/.='G*='k*%+=.&#8#.;*&-'6P;=.&/.'Y*8$%%.&7=*:;'/".8.='B.-*,".=*&-'7.8:;=".7.&'F.=/.&3

\$*##*%+=.'Z=+/*G".=.& '-=+`.'d.&-.&'$&'C$,:"#="+,U2I' *&/'.cZ="%".=.&'>"., '!(BUJV3 'M".

=.$-".=.&'$*:;'$*6'$1#">.8'!(K '?83 'k$73 'U@H 'G3Q3' "&/.%'8".'/".'Ji[0\$8.'7",/.&_'&*='/".

Y.,,/"66.=.&G".=*&-'"&'B.$1#"+&'$*6'!('7,."7#'$*8UJ23'(".8'%$-'$&'/.='l7.=.cZ=.88"+&'>+&

(B)j ' ,".-.&H ' /". ' F];=.&/ ' /.= ' E.=$#"&+:X#.&/"66.=.&G".=*&- ' /.& ' &+=%$,.& ' 57,$*6 ' "%

<.:;8.,'/.='!([E+$1#">$#+=.&'8#D=#3 '<];=.&/'7$8$,'Z;X8"+,+-"8:;'%.;='(B)j'-.7*&/.&

F"=/H'>.=/=]&-#'/".8.&'"%'T$*6'/.='("66.=.&G".=*&-'&+=%$,.=F."8.'/".'Q"&/*&-'/.='MBC[

E+$1#">$#+=6$%",".UJJ3 '(".'B.1=*#".=*&-'/.='MBC[E+$1#">$#+=.&'%*`'6P='/".'Q"&/*&-'/.8

!([!(B[BsB[E+%Z,.c.8'$&'/".'L.&.'/.='("66.=.&G".=*&-8%$=1.='*&/'/.='jTC−γ2'?."&

6P='/".'("66.=.&G".=*&-'&D#"-.8'4&GX%@'.=6+,-.&,' 8Z".,#'$7.='G3Q3'6P='/".'k=$&81="Z#"+&'/.=

Ji[0\$8. ' 1."&. ' B+,,.3 ' (*=:; ' /". ' l7.=.cZ=.88"+& ' >+& ' (B)j ' 1$&& ' MBC ' /".8.& ' &":;#

>.=/=]&-.&_'/$8'7,+:1".=#'/.&'<.:;8.,H'/.='6P='/".')&/*1#"+&'/.='!([Y".,-.&.'&D#"-'F]=.H

F.,:;.'/".'("66.=.&G".=*&-'/.='Y.,,.&'."&,."#.&3UJK3

5*:;'."&.'8#]=1.=.'j;+8Z;+=X,".=*&-'/.8'BsB[αH'/".'";&'G*'."&.%'F.&"-.='8#$7",.&'j$=#&.=

/.8' '!(B'%$:;#H'1D&&#.'*=8]:;,":;'"&'O=$-.'1+%%.&UJiH'"8#'$7.='F.&"-.='F$;=8:;."&,":;3

(".8'FP=/.'&]%,":;'."&.'$,,-.%."&.'!.=="&-.=*&-'/.='4cZ=.88"+&'8]%#,":;.='!([Y".,-.&.

;.=>+==*6.&H'F$8'$7.='&":;#'7.8:;=".7.&'"8#3

(.&&+:;'-"7# '.8 'Q.=":;#.H '/". ' "&'>"#=+UJh' /".'$&#"Z=+,"6.=$#">. '<"=1*&-'>+&'C$,:"#="+, '$*6

j,$##.&.Z"#;.,1$=G"&+%[Y.,,.& ' 7.8:;=."7.&3 ' N% ' /". ' <"=18$%1."# ' >+& ' C$,:"#="+, ' -.-.&

U2U 5,8'L=*&/,$-.';".=G*'8".;.'$*:;'/$8'E$Z"#.,'\$*#'*&/'!"#$%"&'(3
U2I Q"1,.'.#'$,3H'2II2_'E$%=$/#'.#'$,3H'JVVK_'d"#8:;.,.'.#'$,3H'JVVi
UJV OP='j,$##.&.Z"#;.,1$=G"&+%'*&/'Q$8$,G.,,1$=G"&+%'8".;.'B$#&$%'.#'$,3H'2IIb_'E$%=$/#'.#'$,3H'JVVK3'OP='/$8'

d.,$&+%'8".;.'C+,8#+&'.#'$,3H'2IU23
UJ2 Q"1,.'.#'$,3H'2IIJ_'M.7$-'.#'$,3H'2IIJ_'B$#&$%'.#'$,3H'2IIb
UJJ 0/$'.#'$,3H'JVVb
UJK L.&$*.=.8'*&/'T"#.=$#*=';".=G*'7."'Q"1,.'.#'$,3H'JVVh_'0/$'.#'$,3H'JVVb3
UJi Y*='B+,,.'>+&'BsBα'8".;.'E$Z"#.,'J3K3'M"-&$,P7.=#=$-*&-8F.-._'L+,#G%$&'.#'$,3H'JVV2
UJh 4&.Z.1"/.8'.#'$,3H'2III_'\.=8;7.=-.='.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2b2

\$*##*%+=.'."&8:;]#G.&'*&/'>.=8#.;.&'G*'1D&&.&H'.=8#.,,#.'%$&'"&'MCC[Y.,,.&'?F".'$*:;'7."

d$%%$1$=G"&+%.&@ ' ."& ' 4cZ=.88"+&8Z=+6", ' >.=8:;"./.&.= ' ?."&"-.= ' ;*&/.=#�@ ' L.&. ' %"#

!(B4983'\".=7."'G."-#.'8":;'."&.'7.8:;=]&1#.'<.:;8.,7.G".;*&-'GF"8:;.&'B.#"&8]*=.'*&/

!('%"#'P7.=,$ZZ.&/.&'E.=&=.G.Z#+=7.=.":;.&3'L.&.H'/.=.&'4cZ=.88"+&'6P='/.&'M#+ZZ'/.8

Y.,,GX1,*8'*&/'/".'E+&#=+,,.'/.8'l7.=,.7.&8'/.='Y.,,.'F":;#"-'8"&/H'F*=/.&'"/.&#"6"G".=#UJb3

e.7.&'/.&'-.&+%"8:;.&'B.$1#"+&.&'$*6'C$,:"#="+,'G."-.&'MCC[E.=$#"&+:X#.&'$*:;'8:;&.,,.

B.$1#"+&.&W'"&&.=;$,7'F.&"-.='d"&*#.&'"&/*G".=#'/$8'([\+=%+&'.=8#.'B.$1#"+&.&H'/".'8."&.

8Z]#.=.& ' $Z+Z#+#"8:;.& ' 51#">"#]#.& ' $&#$-+&"8".=.&_ ' /". ' d.:;$&"8%.& ' /".8.= ' 5Z+Z#+8.[

."&,."#*&-'/*=:;'C$,:"#="+,'8"&/'&+:;'*&7.1$&&#UJR3

h3h3J3J3'($#.&'$*8'k".=>.=8*:;.&
5%'!.=8*:;8#".='1+&&#.'C$,:"#="+,'/".'Z=+,"6.=$#"+&8;.%%.&/.'*&/'Z=+$Z+Z#+#"8:;.'<"=1*&-

>+&'j$:,"#$c.,'>.=8#]=1.&UJU3')%'8.,7.&'!.=8*:;';.%%#.'.8'/".'4cZ=.88"+&'>+&'ZJ2H'."&.%

Z=+,"6.=$#"+&8$88+G"".=#.& ' L.& ' ?83 ' k$73 ' i ' *&/ ' k$73 ' U@3 ' (".8. '\.%%*&- ' "8# ' &.7.& ' /.=

l7.=.cZ=.88"+&'>+&'BsB[α'6P='/".'("66.=.&G".=*&-'/.='E.=$#"&+:X#.&'&D#"-UJI3

!(B'[n['d]*8.'7",/.#.&'"&'B.$1#"+&'$*6'/".'L$7.'/.8'C$=:"&+-.&8'(dQ5H'/$8'd$%%$[

#*%+=.&'.=G.*-.&'8+,,#.H'>.=8#]=1#'Q$8$,G.,,1$=G"&+%._'."&'466.1#H'/.='7."'<k[d]*8.&'>D,,"-

$*87,".7'*&/'/".'Q./.*#*&-'/.8'!(B'6P='/".'k*%+=8*ZZ=.88"+&'"&'/.='\$*#'*&#.=8#=.":;#UKV3

M+,$&-. ' $7.= ' /$8 ' +7.& ' 7.8:;=".7.&. ' N&-,.":;-.F":;# ' "& ' /.= ' Q.#.","-*&- ' /.=

E+$1#">$#+=Z=+#."&.'(B)j'*&/'MBC'&":;#'1+=="-".=#'F.=/.&'1$&&H'8:;."&#'/".'#;.=$Z.*#"8:;.

<"=1*&-'>+&'!('*&/'8."&.&'5&$,+-$'"&'/".8.%'Q.=.":;'*&-.F"`3

h3h3J3K3'($#.&'$*8';*%$&%./"G"&"8:;.&'M#*/".&
Y*'/.&'7"8;.= '7.8:;=".7.&.&'4=1.&&#&"88.&'Z$88.&/H 'G."-#.'8":;' "&'>.=8:;"./.&.&'-=+`.&

.Z"/.%"+,+-"8:;.&'M#*/".&'1."&'Y*8$%%.&;$&-'GF"8:;.&'/.='4&#8#.;*&-'>+&'\$*##*%+=.&

*&/'/.%'!([M#$#*8 '/.= '4=1=$&1#.&3 '(". '!([5*6&$;%.UK2' G."-#. '1."&.&'4"&6,*` '$*6 '/".

4&#8#.;*&-'>+&'\$*##*%+=.&H'*&/'/".'Q.*=#.",*&-'/.='M+&&.&."&8#=$;,*&-'$,8'B"8"1+6$1#+=

"8# ' 8:;F".="-H '/$'8".'."&.=8."#8 'G*= '!([j=+/*1#"+&'7."#=]-# '*&/'$&/.=.=8."#8'/$8 '8Z.G".,,.

k*%+=="8"1+'8#."-.=#3

(". ' M*:;. ' &$:; ' !.=7"&/*&-.& ' GF"8:;.& ' !(B[j+,X%+=Z;"8%.& ' *&/ ' /.% ' B"8"1+ ' /.=

4&#8#.;*&-'."&.8'\$*##*%+=8'"8#'&+:;'&":;#'F."#'6+=#-.8:;="##.&3'e*='"&'."&.%'O$,,'"8#'/$8

UJb <;"#.H'JVVb
UJR d$H'p3H'.#'$,3H'JVVb
UJU \.=8;7.=-.='.#'$,3H'JVV2
UJI C=+F.'g'M;*,.=H'2IIU_'("'C*&#+'.#'$,3H'2IIU
UKV Y"&8.='.#'$,3H'9!"#$%"&'(K'=.:.Z#+='$7,$#"+&'8.&8"#"G.83339H'JVVJ
UK2 \*&#.='.#'$,3H'2IIJ_'<."&8#+:1'.#'$,3H'2IIJ_'>$&'($%'.#'$,3H'JVVV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2bJ

Y*8$%%.&8Z"., ' GF"8:;.& '/.= '4%Z6]&-,":;1."# ' 6P= '%$,"-&. 'd.,$&+%.'*&/ ' ."&.%'!(B[

j+,X%+=Z;"8%*8'7.8:;=".7.&UKJ3

h3h3K3'j.=8Z.1#">.&
)&8-.8$%#' ,]`# ' 8":; ' 8$-.&H '/$88 'C$,:"#="+, ' 8:;+&'$*6-=*&/ '8."&.= 'Z;X8"+,+-"8:; 'G.&#=$,.&

B+,,. ' "& ' /.= ' M#.*.=*&- ' >+& ' j=+,"6.=$#"+& ' *&/ ' ("66.=.&G".=*&- ' /.= ' E.=$#"&+:X#.& ' ."&

"&#.=.88$&#.='E$&"/$#'G*='k;.=$Z".=*&-'>+&'\$*##*%+=.&'"8#3'5*:;',".-.&'."&"-.'4=-.7&"88.

$*8 ' "& ' >"#=+ ' *&/ ' G3k3 ' "& ' >">+ ' !.=8*:;.& ' G* ' /".8.% ' k;.%$ ' >+=H ' /". ' /".8. ' j+8"#"+&

*&#.=8#=.":;.&3 ' N% ' /". ' F"=1*&-8>+,,. ' 5&F.&/*&- ' >+& ' !( ' *&/ ' 8."&.& ' 5&$,+-$ ' G*

.=%D-,":;.&H '%*88'$,,.=/"&-8'.=8# '/$8'7.8:;=".7.&.'N&-,.":;-.F":;#'GF"8:;.&'(B)j'*&/

MBC'*&/'/".'/$=$*8'=.8*,#".=.&/.'Q,+:1$/.'/.='.&#8:;."/.&/.&'!([<"=1*&-.&'1+=="-".=7$=

8."&3

UKJ \*#:;"&8+&'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2bK

h3b3'<."#.=.'k*%+=.

Y*'8.;='>".,.&'F."#.=.&'k*%+=$=#.&',".-.&'!.=D66.&#,":;*&-.&'>+=H'/".'8":;'%"#'/.='<"=1*&-

>+&'+/.='/.='!.=7"&/*&-'G*'!('7.8:;]6#"-.&3'M".'$,,.'$*86P;=,":;'G*'7.;$&/.,&H'FP=/.'/.&

B$;%.&'/".8.='5=7."#'/.*#,":;'P7.=8:;=."#.&H'F.8F.-.&';".='&*='."&"-.'F":;#"-.'Q."8Z".,.

*&/ ' /$6P= ' :;$=$1#.="8#"8:;. ' 5=7."#.& ' 4=F];&*&- ' 6"&/.&3 ' 4"&G.,&. ' N&#.=8*:;*&-.& ' G*

$&/.=.& ' k*%+=.& ' ?G3Q3 ' /.= ' E&+:;.&H ' /.= ' T*&-.H ' /.= ' e".=. ' *&/ ' e.7.&&".=.H ' /.=

j$=$#;X=.+"/.$H'/.='M:;",//=P8.'*&/'/.='8.=D8.&'\]*#.@'7,."7.&'*&-.&$&&#3

L.&.=.,, ' "8# ' /". ' 4cZ=.88"+& ' >+& '!(B ' 7." ' /.& ' -.&$&&#.& ' k*%+=.& ' ."&. ' -=*&/,.-.&/.

e+#F.&/"-1."#'6P='/".'<"=1*&-8>.=%"##,*&-'>+&'C$,:"#="+,'"&'/.&'Y.,,.&'*&/'F"=/'&":;#'%.;=

7."'$,,.&'k*%+=$=#.&'.c#=$'.=F];&#3

h3b323'\.Z$#+:.,,*,]=.8'E$=G"&+%
Q."'/".8.='k*%+=$=#'"8#'/".'k;.=$Z".']*`.=8#'Z=+7,.%$#"8:;H'*&/'-.%."&;"&'"8#'."&.'8:;,.:;#.

j=+-&+8. 'G*' 8#.,,.&W '/". 'C;.%+#;.=$Z". ';$# '."&. '&"./="-. '4=6+,-8=$#. '*&/'>.=,]&-.=# '/".

l7.=,.7.&8G."# ' &":;# ' +/.= ' 1$*%_ ' :;"=*=-"8:;. 'B.8.1#"+& ' "8# ' $*6-=*&/ ' /.= ' "%'e+=%$,6$,,

8Z]#.&'("$-&+8.8#.,,*&-'8.,#.&'%D-,":;UKK3

C$,:"#="+, '*&/'8."&.'5&$,+-$'G."-#.&'"&'>"#=+UKi' *&/'"&'>">+'?7."'s.&+#=$&8Z,$&#$#"+&'>+&

;*%$&.&'T.7.=#*%+=.&'$*6'e$:1#%]*8.@UKh'";=.'O];"-1."#H'$*6'/$8';.Z$#+:.,,*,]=.'E$=:"&+%

Z+8"#">'."&G*F"=1.&3'48'F"=/'>+&'<$:;8#*%8;.%%*&-'/*=:;'Q,+:1$/.'/.8'Y.,,GX1,*88.8

*&/'>+&'5Z+Z#+8.'$*:;'7."'Z=]%$,"-&.&'Y.,,.&'7.=":;#.#H'F.8F.-.&'/.='Z=]>.&#">.'4"&8$#G

$%'k".=%+/.,,'/.='CK\nMX[d$*8'*&#.=8*:;#'F*=/.3'(".'5&F.&/*&-'>+&'4Q2VUI'=./*G".=#.

/".'k*%+="&G"/.&G'/.*#,":;'?>+&'KbHix'$*6'KHIx@'*&/'7.F".8'/".'Z=]>.&#">.&'w*$,"#]#.&'/.8

5&$,+-8 ' "& ' >">+UKb3 ' 5,,.=/"&-8 ' F$= ' /". ' 5&F.&/*&- ' >+& ' 4Q2VUI ' 7." ' ."&.% ' $&/.=.&

k".=%+/.,,H ' /.= ' s.&+#=$&8Z,$&#$#"+& ' >.=8:;"./.&.= ' ;*%$&.= ' T.7.=#*%+=#XZ.& ' "& ' MC)([

d]*8.'?"%%*&/.6"G".&#.'e$:1#%]*8.@H'F"=1*&-8,+8UKR3'(".8.='8:;."&7$=.'<"/.=8Z=*:;'%$-

8."&.& ' N=8Z=*&- ' #.",F."8. ' "& ' /.& ' *&#.=8:;"./,":;.& ' B$;%.&7./"&-*&-.& ' ?."&.=8."#8

Z=]>.&#">.H ' $&/.=.=8."#8 ' 1*=$#">. '5&F.&/*&-@ ' *&/ ' /.& ' >.=8:;"./.&.& ' k*%+=*=8Z=P&-.&

?."&.=8."#8'k*%+=-.F.7.'>+&'d]*8.&H'$&/.=.=8."#8'>+&'d.&8:;.&@';$7.&H'/+:;'G*'8."&.=

>+,,8#]&/"-.&'E,]=*&-'8"&/'F."#.=.'N&#.=8*:;*&-.&'&D#"-3

UKK S+;&8+&H'JVVJ
UKi j+*=-;+,$%"'.#'$,3H'JVVV_'<$&-H'p3B3H'.#'$,3H'JVVh
UKh j+*=-;+,$%"'.#'$,3H'JVVi_
UKb M$;Z$G"/+*'.#'$,3H'JVVK
UKR \*X&;'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2bi

4"&'F."#.=.='"&#.=.88$&#.='5&8$#G'"8#'/".'!.=$7=.":;*&-'>+&'"&'T"Z"+/+,'-.,D8#.%'C$,:"#="+,H

/$8'P7.='/".'T.7.=$=#.=".'/"=.1#'"&'/$8'7.6$,,.&.'0=-$&'$ZZ,"G".=#'F.=/.&'1$&&UKU3'(*=:;'/".8.

k.:;&"1'7,."7.&'8.,78#'7."'/.=')&6*8"+&'-=+`.='d.&-.&'/.8'([\+=%+&8'?$*:;'2Vµ-n/'6P;=.&

&":;#'G*'\XZ.=:$,:]%".@'8X8#.%"8:;.'e.7.&F"=1*&-.&'$*8H'/$'/".'T.7.='$,8'G.&#=$,.8'0=-$&

/.8 'C$,:"#="+,$77$*8 ' ."&.& '5*8#=$- '-=+`.= 'd.&-.& '/.8 ' $ZZ,"G".=#.& ' $1#">.& '!(K' "& ' /.&

L.8$%#+=-$&"8%*8 ' >.=;"&/.=#3 ' 5*:; ' /$8 ' 7.6$,,.&. '0=-$& ' 8.,78# ' &"%%# ' /*=:; ' /". ' ;+;.

C$,:"#="+,[E+&G.&#=$#"+&H'/.='.8'?*&/'/$/*=:;'$*:;'/.='T.7.=#*%+=@'$*8-.8.#G#'"8#H'1."&.&

M:;$/.&UKI3'(".'TD8*&-'/.8'([\+=%+&8'"&'T"Z"+/+,'.=;D;#'-.G".,#'/.88.&'E+&G.&#=$#"+&'"&

/.& ' k*%+=G.,,.&H ' /$ ' /".8.= ' k=]-.=8#+66 ' &$:; '%+%.&#$&.% 'E.&&#&"88#$&/ ' /". ' 8.,.1#">.

5*6&$;%.' "& 'Y.,,.& '/.8';.Z$#+:.,,*,]=.& 'E$=:"&+%8'$%'7.8#.&'6D=/.=#UiV3 '4"&. '1,"&"8:;.

M#*/".'/.='j;$8.')'%"#'/.%'Y".,H'/".'!.=#=]-,":;1."#'/".8.='5ZZ,"1$#"+&86+=%'*&/'[#.:;&"1'G*

*&#.=8*:;.&H'G."-#.'7."'/.='L$7.'>+&'2Vµ-n/'7."'j$#".&#.&'%"#';.Z$#+:.,,*,]=.%'E$=:"&+%

1."&.'e.7.&F"=1*&-.&_'&+:;'-=D`.=.'d.&-.&'6P;=#.&'a./+:;'G*='\XZ.=:$,:]%".Ui23'(".8.

F$= ' 7." ' 8*7:*#$&.= ' )&a.1#"+& ' 7.=."#8 ' /*=:; ' ."&. ' (+8"8 ' >+& ' 2Vµ-n/ ' C$,:"#="+, ' G*

>.=*=8$:;.&UiJ3'!.=$7=.":;#.'%$&'/$8'([\+=%+&'-.,D8#'"&'T"Z"+/+,H'8+'F*=/.&'8+-$='."&%$,

$ZZ,"G".=#.'d.&-.&'>+&'7"8'G*'2VVµ-n/'?F$8'/".'P7,":;.'Z;$=%$1+,+-"8:;.'(+8".=*&-'*%

/.&'O$1#+='2VV'P7.=8:;=."#.#@'+;&.'/".'4&#F":1,*&-'>+&'8#$=1.='\XZ.=:$,:]%".'#+,.=".=#UiK3

)&'."&.='1,"&"8:;.&'M#*/".'/.='j;$8.'))'7.F".8'/$8'!([5&$,+-'M.+:$,:"#+,'466"G".&G'"&'/.=

Q.;$&/,*&-'>+&'"&+Z.=$7,.&';.Z$#+:.,,*,]=.&'E$=G"&+%.&H'F+7." '/".'B.$1#"+&.&'$*6'/$8

!([5&$,+-'$7.='8#$=1'8:;F$&1#.&3'e.7.&'."&"-.&'>+,,8#]&/"-.&'B.%"88"+&.&'#=$#.&';]*6"-

8#$-&".=.&/.8'k*%+=F$:;8#*%H'$7.='#.",F."8.'$*:;'F."#.=.'j=+-=.88"+&'$*6Uii3'($;.='"8#';".=

."&.'N&#.=8:;."/*&-'GF"8:;.&'B.8Z+/.=&'*&/'e+&[B.8Z+&/.=&'8"&&>+,,3

UKU l7.=7,":1',".6.=#'j+*=-;+,$%"'g'd+=="8H'JVVi3
UKI O"&,$X'.#'$,3H'9\.Z$#":'$=#.="$,3339H'JVV2
UiV E+&&+H'2IIJ_'d$./$'.#'$,3H'JVV2
Ui2 O"&,$X'.#'$,3H'95'Z;$8.'+&.'8#*/X3339H'JVV2
UiJ M%"#;'.#'$,3H'2III
UiK d+=="8'.#'$,3H'JVVJ
Uii ($,;+66'.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2bh

h3b3J3'L.;"=&#*%+=.'' Uih''
k*%+=.'/.8'YeM'1D&&.&'>+&'$,,.&'/+=# '7.6"&/,":;.&'Y.,,#XZ.&'$*8-.;.&_'>+&'/.&'YeM[

."-.&.& 'Y.,,$=#.& ' 8"&/ ' /". ' >.=8:;"./.&.& 'L,"$[Y.,,.& ' >+& ' 7.8+&/.=.%' )&#.=.88.H ' /$ ' /".

e.=>.&G.,,.&'8.,78#'/*=:;'";=.'T$&-,.7"-1."#'*&/'1$*%'>+=;$&/.&.'j=+,"6.=$#"+&86];"-1."#

&":;#'G*='k*%+=7",/*&-'&."-.&3

C$,:"#="+,';$#'>".,6],#"-.'O*&1#"+&.&'$*6'/".'Y.,,.&'/.='YeM[k*%+=.'*&/'/.8'YeM'$,,-.%."&

?83 'k$73 '2V '*&/'k$73 '22_ '5773 'Jb@3 'Q." 'L,"+%$[Y.,,.& '*&/'58#=+:X#+%.&'>.=8:;"./.&.=

Y.,,,"&".& ' ?$*:; ' ;*%$&.& ' N=8Z=*&-8@ ' "&/*G".=.& ' C$,:"#="+, ' *&/ ' 8."&. ' 5&$,+-$ ' *&#.=

4"&7.G".;*&-'>.=8:;"./.&.='d.:;$&"8%.&'/".'5Z+Z#+8.'*&/'/".'Y.,,/"66.=.&G".=*&-Uib3'5*:;

/".'/*=:;'d":=+-,"$'.=6+,-.&/.'MX&#;.8.'>+&'C$,:"#="+,'"&'*&%"##.,7$=.='e$:;7$=8:;$6#'."&.8

L,"+%8'1D&&#.'7."'/.='E+&#=+,,.'/.='j=+,"6.=$#"+&'>+&'L,"+%[Y.,,.&'."&.'B+,,.'8Z".,.&UiR3

)&'."&.='1,"&"8:;.&'M#*/".'/.='j;$8.'))'G."-#.'/".'#;.=$Z".7.-,."#.&/.H'1+&#"&*".=,":;.'L$7.

>+& ' 5,6$:$,:"/+, ' Z+8"#">. ' 466.1#.UiUW ' 7." ' /=." ' >+& ' .,6 ' #.",&.;%.&/.& ' j$#".&#.& ' ?GF."

L,"+7,$8#+%.&'*&/'."&.%'58#=+:X#+%@'.=6+,-#.'."&.',$&-6="8#"-.H'>+,,8#]&/"-.'B.%"88"+&'%"#

$7&.;%.&/.= ' k*%+=-=D`.3 '(.= ' j=+G.&#8$#G ' /.= ' $*6 ' /".8. ' Y*8$#G#;.=$Z". ' $&8Z=.:;.&/.&

j$#".&#.&',$-';".='7."':$3'JVx3

D*)&--&01J
<"=1*&-.&'>+&'C$,:"#="+,'"%'B$;%.&'/.='e.*=+[0&1+,+-".3

E,42+#/&#0=<#0A*-7,$4,<- b,&-5&--&#0+#.0M\&_&)& P,$&4*$+4

Y.,,#+/nY.,,/"66.=.&G".=*&-'c L,"+%$[Y.,,.&'>+&'B$##.&_';*%$&.' e$>.",;$&'.#'$,3H'2IIi_'Q$*/.#'.#'$,3H
L,"+7,$8#+%.'*&/'$&$Z,$8#"8:;. 9CX#+#+c":'.66.:#83339H'2IIb_'
58#=+:X#+%. Q$*/.#'.#'$,3H'92HJh[(";X/=+cX>"#$[

%"&'(K339H'2IIb_'($>+*8#'.#'$,3H'2IIU_
' k=+*",,$8'.#'$,3H'JVV2
ZRh'?%Be5nj=+#."&@'c L,"+%$[Y.,,.&'>+&'B$##.& e$>.",;$&'.#'$,3H'92HJh[(";X/=+cX[

>"#$%"&'(K'=.-*,$#.83339H'2IIb
k.&$8:"&[C'?%Be5nj=+#."&@'d L,"+%$[Y.,,.&'>+&'B$##.& 5,>$=.G[(+,$/+'.#'$,3H'2III
d[CMO'?%Be5@'c L,"+%$[Y.,,.&'>+&'B$##.& O*=%$&'.#'$,3H'2IIb
T)O'?%Be5@'} L,"+%$[Y.,,.&'>+&'B$##.& O*=%$&'.#'$,3H'2IIb

()2345+#/&#8' T)O'r'T.*1]%".["&;"7".=.&/.= 'O$1#+=_ 'd[CMO'r'd$:=+Z;$-.&':+,+&X[8#"%*,$#"&-'6$:#+=_ 'ZRh 'r
&"./.=$66"&.='eLO[B.G.Z#+=_
6*7%8'L$=:"+&'.#'$,3H'JVVJ

Uih (".'$,,-.%."&.&'<"=1*&-.&'>+&'!('"%'YeM'F.=/.&'"%'E$Z"#.,'R'7.8:;=".7.&_';".='8+,,'&*='."&'1*=G.='
l7.=7,":1'P7.='/".'"%'\"&7,":1'$*6'k*%+=.'/.='Y.,,.&'/.8'YeM'F":;#"-.&'4"-.&8:;$6#.&'>+&'!('-.-.7.&'
F.=/.&3

Uib e$>.",;$&'.#'$,3H'2IIi_'Q$*/.#'.#'$,3H'9CX#+#+c":'.66.:#83339H'2IIb_'Q$*/.#'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K339H
2IIb_'($>+*8#'.#'$,3H'2IIU_'Y+*'.#'$,3H'JVVV_'k=+*",,$8'.#'$,3H'JVV2

UiR e.>.*'.#'$,3H'9MX&#;.8"8'+63339H'2IIi
UiU k=+*",,$8'.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2bb

h3b3K3'k*%+=.'/.='0>$=".&'' UiI''
(". ' 7"8;.= ' P7,":;.& ' k;.=$Z".>.=6$;=.& ' 7." ' 0>$=#*%+=.& ' G."-.& ' &*= ' %]`"-.

Q.;$&/,*&-8.=6+,-.'-.-.&'/".8.&';]*6"-8#.&'/.= '-X&]1+,+-"8:;.&'k*%+=.H '/.= '."&.';+;.

M#.=7,":;1."#8=$#.'$*6F."8#3

4Z"/.%"+,+-"8:;. ' M#*/".& ' 7.8:;=."7.& ' ."&.& ' -,.":;,]*6"-.& ' Y*8$%%.&;$&- ' GF"8:;.&

;D;.=.& ' Q=."#.&-=$/.& ' ?7GF3 ' ."&. ' &.-$#">. ' E+==.,$#"+& ' G*= ' M+&&.&,":;#[ ' >3$3 ' N!Q[

4cZ+8"#"+& '*&/ '/.%'!([M#$#*8@ '*&/ '/.= '\]*6"-1."# ' >+&H ' 7GF'/.= 'M#.=7,":;1."#8=$#. '7."

0>$=#*%+=.&UhVH'F$8'/$=$*6';"&F."8#H'/$88'!([(.6"G".&G'/".'4&#F":1,*&-'/".8.='k*%+=$=#

7.-P&8#"-#3 '(".'*%6$&-=.":;8#. '*&/'&.*.8#. '/".8.= 'M#*/".&'6P;=#. '."&.'5=7."#8-=*ZZ. '*%

L+=;$%Uh2' /*=:; ' *&/ ' 7.8:;=".7 ' ."&. ' /.*#,":;. ' "&>.=8. 'E+==.,$#"+& ' GF"8:;.& ' /.= ' N![Q

4"&8#=$;,*&- ' *&/ ' /.% ' !([M#$#*8 ' ."&.=8."#8H ' *&/ ' /.% ' B"8"1+ ' ."&.= ' 4=1=$&1*&- ' $&

0>$=#*%+=.&'$&/.=.=8."#83 '5*:;'$&/.=.'N%F.,#[ '*&/'$,"%.&#]=.'O$1#+=.&'8"&/'F+;,'>+&

Q./.*#*&-H'F+=$*6'/".'"&>.=8.'!.=7"&/*&-'GF"8:;.&'/.%'!([L.;$,#'/.='$*6-.&+%%.&.&

e$;=*&-'*&/'/.%'B"8"1+H'$&'."&.%'0>$=#*%+='G*'.=1=$&1.&H';"&/.*#.#UhJ3

Q."'"&'>"#=+'!.=8*:;.&UhK'=.$-".=#.&'>.=8:;"./.&.'Y.,,,"&".&'>+&'0>$=#*%+=.&'$*6'C$,:"#="+,

%"# ' -.;.%%#.& '<$:;8#*% ' ?/*=:; ' Q,+:1$/. ' /.8 ' Y.,,GX1,*8 ' "& ' /.= ' L2nLJ 'j;$8.@ ' *&/

-.8#."-.=#.= ' 5Z+Z#+8. ' ?*3$3 ' F.-.& ' /.= ' O=."8.#G*&- ' Z=+$Z+Z#+#"8:;.= ' O$1#+=.& ' $*8 ' /.&

d"#+:;+&/=".&'"&'/.&'Y.,,1.=&H'/".'$*6'/".'\.=*&#.==.-*,$#"+&'>+&';k4Bk';"&'.=6+,-#Uhi@3

5*:;'Z=]1,"&"8:;.'M#*/".&'$&'e$:1#%]*8.&Uhh'G."-.&H'/$88';*%$&.'s.&+#=$&8Z,$&#$#[k*%+=.

/*=:;'/".'!.=$7=.":;*&-'/.8'!([5&$,+-8'4Q2VUI'.66.1#">'G*='5Z+Z#+8.'$&-.=.-#'*&/'"&

";=.= ' j=+,"6.=$#"+& ' -.;.%%# ' F.=/.&3 ' ($=$*8 ' =.8*,#".=# ' "&8-.8$%# ' ."&. ' )&;"7"#"+& ' /.8

k*%+=F$:;8#*%8H'/".'."&.'l7.=#=$-7$=1."#'/.='+7.&'-.&$&&#.&'"&'>"#=+[4=-.7&"88.'$*6'/".

<"=1*&-'7."'k".=.&'>.=%*#.&',]88#3

5*6-=*&/ ' /.= ' >+=,".-.&/.& '4=-.7&"88. ' 1D&&#. ' /.= '!(B'F+;, ' G*%'5&-="668G"., ' 6P= ' /".

4&#F":1,*&- ' &.*.= ' j;$=%$1$ ' F.=/.&3 ' M":;.=. ' *&/ ' Z+#.&#. ' !([5&$,+-$ ' %D-.& ' ."&.

.=6+,-=.":;.=.'$,8'/".'%+%.&#$&'%D-,":;.'k;.=$Z".'6P='/".8.'k*%+=$=#'.=%D-,":;.&3

UiI (.='$1#*.,,.'M#$&/'/.='O+=8:;*&-'"8#'7."'Y;$&-H's3H'.#'$,3H'JVVb'G*8$%%.&-.6$88#3
UhV d*"='.#'$,3H'2IUR_'(.>$8$'.#'$,3H'2III
Uh2 L+=;$%'.#'$,3H'9M+,$='*,#=$>"+,.#'L'"==$/"$&:.3339H'JVVb
UhJ M$,$G$=[d$=#"&.G'.#'$,3H'JVVJ
UhK 5;+&.&'.#'$,3H'95&/=+-.&'=.:.Z#+=3339H'JVVV_'S"$&-'.#'$,3H'JVVK_'T"H'j3H'.#'$,3H'JVVi_'Y;$&-H's3H'.#'$,3H'JVVb
Uhi Q$"'.#'$,3H'JVVb
Uhh Y;$&-H's3H'.#'$,3H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2bR

h3b3i3'E$Z+8"[M$=1+%
(".8.'k*%+=$=# ';$# '>.=8:;"./.&.'�#"+,+-".&H 'F+7." '/".'\)![$88+G"".=#. 'O+=%' "&'4*=+Z$

G.&#=$,. ' Q./.*#*&- ' ;$#H ' /$ ' 8". ' /.& ' 7D8$=#"-8#.& '!.=,$*6 ' G."-#3 ' (". 'L.8:;F*,8#. ' ,".-.&

G*&]:;8# ' "& ' /.= ' \$*# ' *&/ ' "& ' 8*7:*#$&.% ' Q"&/.-.F.7.H ' 1D&&.& ' $7.= ' $*:; ' $*6 ' /".

M:;,."%;]*#.'*&/'"&&.=.&'0=-$&.'8#=.*.&3'4"&.'*=8]:;,":;.'Q.#.","-*&-'8:;=."7#'%$&'/.=

)&6.1#"+&'%"#'/.%'\.=Z.8[!"=*8'kXZ'U'G*3'

!(B'%Be5'*&/'!(B[j=+#."&'F.=/.&'>+&'/.&'k*%+=G.,,.&'"&'>"#=+'*&/'"&'>">+'.cZ="%".=#H

F$8 '/". '!+=$*88.#G*&- ' 6P= ' ."&. ' .=6+,-=.":;. 'k;.=$Z". '%"# '!('*&/ ' /.88.& '5&$,+-$ ' "8#3

C$,:"#="+, ';.%%#'/".'j=+,"6.=$#"+&'/.='k*%+=G.,,.&' "&'>"#=+ '*&/'"&'>">+UhbH '*&/'"&'."&.%

+66.&.&'1,"&"8:;.&'!.=8*:;'.=G".,#.'/".',+1$,.'5&F.&/*&-'>+&'C$,:"Z+#="+,'$*6'/.&'T]8"+&.&

-*#.'4=6+,-.UhR3

h3b3h3'j$&:=.$8[E$=G"&+%
C$,:"#="+, ' G."-# ' 7." ' Y*-$7. ' G* ' >.=8:;"./.&.& ' ;*%$&.& ' j$&:=.$8[k*%+=[Y.,,,"&".&

$&#"Z=+,"6.=$#">. ' O];"-1."#.&UhU3 'L.%:"#$7"&. ' "8# ' /$8 ' 7"8;.= ' -.7=]*:;,":;8#. 'd"##., ' "& ' /.=

Q.;$&/,*&-'%.#$8#$#"8:;.='j$&:=.$8#*%+=.UhI3'C$,:"#="+,'7.F".8'"&'>"#=+'*&/'$%'k".=%+/.,,

/". ' O];"-1."#H ' /.88.& ' 5&#"[k*%+=[51#">"#]# ' ?CX#+#+c"G"#]# ' *&/ ' )&;"7"#"+& ' /.8

k*%+=F$:;8#*%8@ ' G* ' >.=8#]=1.&3 '5*:; ' /". ' G*-.;D="-.& '%+,.1*,$=.& '\"&#.=-=P&/. ' 8"&/

#.",F."8.'7.1$&&#UbV3

h3b3b3'l7.=-$&-8G.,,1$=G"&+%
Q"8;.=';$7.&'C$,:"#="+,'*&/'8."&'5&$,+-'M.+:$,:"#+,'?G3k3'"&'E+%7"&$#"+&'%"#'%"##.,1.##"-.&

k="-,X:.="/.&@ 'j+#.&#"$, ' "& '/.= 'Q.;$&/,*&- '/".8.= 'k*%+=$=# ' "& '>"#=+ '*&/'$%'k".=%+/.,,

B$##.H'7GF3'7."'8Z+&#$&'.=1=$&1#.&'\*&/.&'7.F".8.&Ub23

4Z"/.%"+,+-"8:;'*&/'"&'k".=>.=8*:;.&'G."-#'8":;'."&.'%D-,":;.'B+,,.'>+&'C$,:"#="+,'"&'/.=

j=]>.&#"+&'/".8.='k*%+=$=#UbJ3'5&/.=.=8."#8'"8#'/".'8#$=1.'4cZ=.88"+&'>+&'!(B'?:$3'Uhx'/.=

l7.=-$&-8G.,,1$=G"&+%. ' .cZ="%".=.& ' !(B@ ' .Z"/.%"+,+-"8:; ' %"# ' ."&.% ' 8:;&.,,.=.&

E=$&1;."#8>.=,$*6'*&/'."&.=.='8:;,.:;#.=.&'j=+-&+8.'>.=7*&/.&UbK3

Uhb d$8++/'.#'$,3H'JVVV_'S.&&.='.#'$,3H'JVVK
UhR S.&&.='.#'$,3H'JVVK
UhU 0;,88+&'.#'$,3H'JVVi
UhI M;+=.'.#'$,3H'JVVK'6$88#'$*:;'/.&'$1#*.,,.&'M#$&/'/.=':;.%+#;.=$Z.*#"8:;.&'!.=6$;=.&'G*8$%%.&3
UbV p*'.#'$,3H'JVVb
Ub2 E+&#.X'.#'$,3H'JVV2_'E$.F8$1;+=&'.#'$,3H'JVVh
UbJ E$%$#'g'T$%%H'2III_'E+&#.X'.#'$,3H'JVV2
UbK M$;"&'.#'$,3H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2bU

b3'($8'\.=G[E=."8,$*6[MX8#.%

b323'L=*&/,$-.&

b32323'Q,*#/=*:1=.-*,$#"+&
(". ' B.-*,$#"+& ' /.8 ' Q,*#/=*:18 ' .=6+,-# ' $*6 ' >.=8:;"./.&.& ' 47.&.&_ ' "& ' /.= ' ,+1$,.&

E=."8,$*68#.*.=*&-'=.$-".=#'a./.8'(*=:;7,*#*&-8-.7".#'$*#+=.-*,$#+="8:;'$*6'8."&.'a.F.","-.

!.=8+=-*&-8,$-.'*&/'8":;.=#'8+'8."&.'$*8=.":;.&/.'d"&/.8#>.=8+=-*&-3'(".'B.-.,*&-'6P='/.&

L.8$%#+=-$&"8%*8'-.;#'>+&'%.;=.=.&'G*8$%%.&$=7."#.&/.&'MX8#.%.&'$*83

Y*&]:;8#'.=6+,-#'8".'P7.='e.=>.&8"-&$,.'/.8'MX%Z;$#":*8H'/.='/.&'L=$/'/.='!$8+1+&8#="1#"+&

"&'/.='-.8$%#.&'j.="Z;.=".'8#.*.=#H'6.=&.=';$7.&'/$=$&'$*:;'j=.88+=.G.Z#+=.&'?"&'/.='<$&/

/.='5+=#$H'5=#.="$':$=+#"8':+%%*&"8H'!.&$':$>$'*&/'/.&'!+=;D6.&@'5&#.",H'/".'P7.='";=.

Y.&#=.& ' "% ' YeM ' ?"& ' /.= ' d./*,,$ ' +7,+&-$#$ ' *&/ ' /.= ' j+&8@ ' /.& ' \.=G8:;,$- ' *&/ ' /".

8X%Z;$#":*81+&#=+,,".=#.'L.6]`8Z$&&*&-'7.."&6,*88.&3

57-.8.;.&'/$>+&'$=7."#.#'."&'Q.=.":;'/.='Q,*#/=*:11+&#=+,,.';*%+=$,'A';+=%+&$,3'\".='8"&/

."&.=8."#8'/".'/.%'>.-.#$#">.&'e.=>.&8X8#.%'$&-.-,"./.=#.&'C$#.:;+,$%"&.'5/=.&$,"&'*&/

e+=$/=.&$,"& ' G* ' &.&&.&H ' $&/.=.=8."#8 ' \+=%+&.H ' /". ' P7.= ' /". ' Q.."&6,*88*&- ' /.=

e".=.&$1#">"#]# ' ?*&/ ' /$=$*8 ' 6+,-.&/ ' /.= ' !+,*%.&=.-*,$#"+&@ ' /.& ' Q,*#/=*:1 '%"#8#.*.=&3

5/"*=.#"&'?5(\@'F"=/'$7;]&-"-'>+&'08%+=.G.Z#+=.&'*&/'M"-&$,.&'/.='j=.88+=.G.Z#+=.&'"%

,"&1.&'5#="*%'$*8'/.%'\XZ+Z;X8.&;"&#.=,$ZZ.&'$*8-.8:;P##.#'*&/'7.F"=1#'$&'/.='e".=.'."&.

.=;D;#. '<$88.==.8+=Z#"+&H '$,8+ '."&. '!+,*%.&[ '*&/'/$%"# 'Q,*#/=*:18#."-.=*&-3 '5*:;'/$8

e.7.&&".=.&="&/.&;+=%+&'5,/+8#.=+&'.=G.*-#'P7.='/".'-.8#."-.=#.'e$#="*%=.8+=Z#"+&'."&.

<$88.==.#.&#"+&'%"#'/.='-,.":;.&'O+,-.3

(".'5*88:;P##*&-'>+&'5,/+8#.=+&'F"=/'>+&'5&-"+#.&8"&'))'$&-.=.-#H'F.,:;.8'&$:;'MZ$,#*&-

/.8'B.&"&8*78#=$#8'5&-"+#.&8"&+-.&'?$*8'/.='T.7.=@'G*'5&-"+#.&8"&')H'*&/'*&#.='F."#.=.=

MZ$,#*&- ' /*=:; ' /$8 ' ?"& ' T*&-. ' *&/ ' $&/.=.& ' L.F.7.& ' >+=1+%%.&/.@ ' 4&GX% ' 5C4

?$&-"+#.&8"& ' :+&>.=#"&- ' .&GX%.@ ' .&#8#.;#3 ' 5&-"+#.&8"& ' )) ' 7.F"=1# ' &.7.& ' /.=

5,/+8#.=+&$*88:;P##*&-'?83+3@'$*:;'."&.&'-.8#."-.=#.&'(*=8#'*&/'M$,G$ZZ.#"#H'."&.'578.&1*&-

/.='-,+%.=*,]=.&'O",#=$#"+&8=$#.'?LOB@'*&/'/.8'9=.&$,'7,++/'6,+F9'?BQO@3'O.=&.='.&#8#.;#'."&.

8#$=1. ' $,,-.%."&. ' !$8+1+&8#="1#"+&H ' F$8 ' 5&-"+#.&8"& ' )) ' G*% ' F"=18$%8#.&

7,*#/=*:18#."-.=&/.&'d"##.,'/.8'ED=Z.=8'%$:;#3

($8 ' B.&"&[ ' 5&-"+#.&8"&[ ' MX8#.% ' ?B5M@Ubi' "8# ' ."&.8 ' /.= ' F":;#"-8#.& ' )&8#=*%.&#. ' /.=

Ubi L.&$*.=.8';".=G*'7."'\$:1.&#;$,'.#'$,3H'2IIV_'Q$,,.=%$&&'.#'$,3H'2II2_'Q.==X'.#'$,3H'JVV2_'T$>+".'g'
M"-%*&/H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2bI

Q,*#/=*:1=.-*,$#"+&H ' *&/ ' /". ' M:;,P88.,8#.,,*&- ' "& ' /".8.% ' MX8#.% ' ;$# ' /$8 ' "%

a*c#$-,+%.=*,]=.&'5ZZ$=$#'/.='e".=.'-.7",/.#.'\+=%+&'B.&"&3'(.88.&'51#">"#]#'8#.,,#'/.&

-.8:;F"&/"-1."#87.8#"%%.&/.&'M:;="## '/.='E$81$/.'/$=_'8."&.'4=G.*-*&-'*&/'O=."8.#G*&-

8"&/ ' 8.;= ' 1+%Z,.c ' -.8#.*.=#Ubh3 ' !+& ' Q./.*#*&- ' "& ' /".8.= ' M#.*.=*&- ' 8"&/ ' >3$3 ' /".

e".=.&/*=:;7,*#*&-H'e.=>.&8"-&$,.'/.8'MX%Z;$#":*8 '(β−$/=.&.=-.'B.G.Z#+=.&@'*&/'/".'"&

/.='d$:*,$'/.&8$'-.%.88.&.'#*7*,]=.'e$#="*%1+&G.#=$#"+&'"&'/.='\.&,.98:;.&'M:;,."6.3'(".

B.&"&"&;"7"#"+&'.=6+,-#'*3$3'/*=:;'/".'\+=%+&.'!$8+Z=.88"&H'4&/+#;.,"&'*&/'5&-"+#.&8"&'))3

b323J3'Q,*#;+:;/=*:1
(.6"&"#"+&8-.%]`',".-#'\XZ.=#+&".'$7'."&.%'8X8#+,"8:;.&'Q,*#/=*:1F.=#'>+&'2iV'%%\-'*&/

."&.%'/"$8#+,"8:;.&'<.=# '>+& 'IV '%%\-'>+=3 'j$#;+Z;X8"+,+-"8:;'*&#.=8:;."/.# '%$&'/.&

d"&*#.&>+,*%.&;+:;/=*:1H'/.='>+&'."&.%'.=;D;#.&'\.=G%"&*#.&>+,*%.&'$*8-.;.&/'>3$3

/.&'8X8#+,"8:;.&'(=*:1F.=# '8#."-.=#H '>+&'/.%'<"/.=8#$&/8;+:;/=*:13 '(".8.= '%$&"6.8#".=#

8":;'>3$3'$%'/"$8#+,"8:;.&'<.=#'*&/';$#'8."&.'N=8$:;.'"%'.=;D;#.&'k+&*8'/.='j.="Z;.=".3

^$,<-</,'7%',]88#'8":;'/.='Z="%]=.H'.88.&#".,,.'Q,*#;+:;/=*:1'*&7.1$&&#.='N=8$:;.'>+&'/.%

8.1*&/]=.& ' *&#.=8:;."/.&H ' /.= ' >.=8:;"./.&8#. ' N=8$:;.& ' ;$7.& ' 1$&&3 '\".= ' 1+%%.& ' *3$3

=.&$,. ' ?/3;3 ' $*6 ' ."&.= ' 4=1=$&1*&- ' /.= ' e".=.& ' 7.=*;.&/.@H ' .&/+:="&. ' ?G3Q3 ' \XZ.=[

$,/+8#.=+&"8%*8H ' \XZ.=Z$=$#;X=.+"/"8%*8H ' \XZ.=#;X=.+8. ' *&/ ' ;+=%+&Z=+/*G".=.&/.

k*%+=.@H'%./"1$%.&#D8[$,"%.&#]=.'*&/':$=/"+>$8:*,]=.'N=8$:;.&'"&'O=$-.3

(".'<\0[4"&#.",*&-'/.='M:;F.=.'/.='\XZ.=#+&".'=":;#.#'8":;'G*%'."&.&'&$:;'/.='\D;.'/.8

/"$8#+,"8:;.&'<.=#8H'G*%'$&/.=.&'&$:;'/.='d$88">"#]#'/.='0=-$&8:;]/.&3

T-,#,'7%' G."-.&'8":;'7"8'G*%'5*6#=.#.&'/.='.=8#.&'4&/+=-$&8:;]/.&'?F.&&'P7.=;$*Z#@'&*=

*&8Z.G"6"8:;.'MX%Z#+%.'F".'G3Q3'M:;F"&/.,'*&/'M.;8#D=*&-.&3'4=8# '/".8.'0=-$&8:;]/.&

>.=*=8$:;.&'/.*#,":;.'MX%Z#+%.H'F+7."'/".'8":;'6=P;G."#"-'.&#F":1.,&/.'5#;.=+8:,.=+8.'"%

d"##.,Z*&1# ' 8#.;#3 ' M". ' 6P;=# ' *3$3 ' G* ' :+=+&$=.= '\.=G1=$&1;."#H ' :.=.7=$,.& '(*=:;7,*#*&-8[

8#D=*&-.&'*&/'M:;=*%Z6&".=.&'%"#'e".=.&"&8*66"G".&G3

OP='/". 'H,*/#<'$,2' "8# '."&.'%.;=%$,"-.'+/.= 'T$&-G."#[d.88*&-'/.8'Q,*#/=*:18'&D#"-H'/$

."&%$,"-.'d.88*&-.&'+6#'?8#=.887./"&-#@'G*';+;.'<.=#.',".6.=&3')&'/.= 'D%&4*;,&' ,".-#'/.=

M:;F.=Z*&1# ' /.= ' Q.;$&/,*&- ' 7." ' 8.1*&/]=.& ' \XZ.=#+&".& ' "& ' /.= ' Q.1]%Z6*&- ' /.=

L=*&/.=1=$&1*&-H'7."'Z="%]=.&'"&'/.='8X%Z#+%$#"8:;.&'5&F.&/*&-'>+&'5&#";XZ.=#.&8">$

?G3Q3'5C4[\.%%.=@H'/.='L.F":;#8=./*1#"+&'*&/'/.='!.=]&/.=*&-'/.='T.7.&8-.F+;&;."#.&

?G3Q3'%.;='MZ+=#H'&$#="*%=./*G".=#.'4=&];=*&-'*&/'!.=%"&/.=*&-'>+&'M#=.88+=.&@H'F$8'$,,.8

$*6'."&.'e+=%$,"8".=*&-'/.8'Q,*#/=*:18';"&F"=1#3'

Ubh Q$,,.=%$&&'.#'$,3H'2II2_''T"H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2RV

b3J3'!"#$%"&'('<"=1*&-.&

b3J323'Q,*#/=*:1=.-*,$#"+&
(.='"&'M#*/".&'?83*3@'7.+7$:;#.#.'466.1#'>+&'!"#$%"&'('$*6'/.&'Q,*#/=*:1'F*=/.'G*&]:;8#

>.=8:;"./.&.&'%D-,":;.&'d.:;$&"8%.&'G*-.+=/&.#H'/.=.&'B.,.>$&G'%$&'"&'/.&'6+,-.&/.&

S$;=.& ' G* ' 1,]=.& ' 7.-$&&3 ' !".,. ' k;.+=".& ' >.=7"&/.& ' /$8 ' ([\+=%+& ' %"# ' /.=

Q,*#/=*:1=.-*,$#"+&_'."&.'>+&'";&.&'7.8$-#H'/$88'C$,:"#="+, 'P7.='."&.'M#."-.=*&-'/.='C$J^[

578+=Z#"+&'/.&'Q,*#/=*:1'8.&1.&'8+,,UbbH'F+G*'/".'Q.+7$:;#*&-'Z$88#H'/$88'C$J^[5*6&$;%.

*&/ ' Q,*#/=*:1 ' &.-$#"> ' 1+==.,".=.&UbR3 ' \".= ' ,."#.# ' Y.%.,UbU' /". ' O+,-.=*&- ' $7H ' /$88 ' ."&.

M#."-.=*&- ' /.= ' C$J^[5*6&$;%. ' &*= ' "&/"=.1# ' P7.= ' /". ' /$=$*8 ' =.8*,#".=.&/. ' M.&1*&- ' /.=

C$,:"#="+,[E+&G.&#=$#"+& ' /.& ' Q,*#/=*:1 ' >.=="&-.=#3 ' (".8 ' 8+,, ' &]%,":; ' /". ' O=.f*.&G ' /.=

d.%7=$&=.G.Z#+='A')&#.=$1#"+&.&'%"#'C$,:"#="+,'$&'/.='-,$##.&'L.6]`%*81*,$#*='=./*G".=.&H

F$8'/.&'C$J^[)&6,*c'"&'/".'Y.,,.&H'/".'E+&#=$1#"+&81=$6#'*&/'[6];"-1."#'*&/'/$8'<$:;8#*%

/.= ' -,$##.& ' d*81.,G.,,.& ' /.= ' 5=#.=".&F]&/. ' >.=="&-.=#UbI3 ' ($/*=:; ' 8"&1# ' P7.= ' /.&

>.=="&-.=#.&'Z.="Z;.=.&'L.6]`#+&*8'$*:;'/.='Q,*#/=*:1_'C$,:"#="+,';$#'$,8+',$*#'Y.%.,'."&.

/.&'Q,*#/=*:1'8#."-.=&/.'<"=1*&-3

07F+;,'/".':$,:"#=+Z.'*&/' "&+#=+Z.'<"=1*&-'>+&'!"#$%"&'('$*6' "8+,".=#.8 'L.6]`-.F.7.

$*:;'$&/.=&+=#8URV' 7.8:;=".7.&'"8#H '8:;."&#'/.='BP:18:;,*88'>+&'8#."-.&/.='C$J^[5*6&$;%.

$*6'8"&1.&/.'C$,:"#="+,1+&G.&#=$#"+&'$,8'."-.&#,":;.'N=8$:;.'6P='/.='Q,*//=*:1$76$,,'&":;#

;"&=.":;.&/'7.F".8.&3'(.='!([MZ".-.,'"&'/".8.&'5=7."#.&UR2'F*=/.'&":;#'-.%.88.&H'*&/'."&.

*=8]:;,":;. 'Q.#.","-*&- ' >+& 'C$,:"#="+, ' $& '/.= '!.=]&/.=*&- '/.8 'Q,*#/=*:18 ' "8# ' "& ' /".8.&

!.=8*:;.&'%"#';D;.=.= 'C$,:"*%$*6&$;%.'&":;# '7.F".8.&H '/$'Z="%]=. '!.=]&/.=*&-.&'/.8

C$,:"*%8#$#*8 ' "& '>".,.& 'Q.=.":;.&'/.8 '0=-$&"8%*8H '*&/ '&":;# '&*= ' "%'!([d.#$7+,"8%*8

F"=1.&3 ' d$8+& ' ;$# ' P7.=/".8 ' 7.8:;=".7.&URJH ' /$88 ' ."&. ' .=;D;#. ' C$,:"*%$*6&$;%. ' /.&

j,$8%$8Z".-.,'>+&'Jh?0\@(K' 8#."-.=#'*&/'&":;#'?F".'>+&'Y.%.,'$&-.&+%%.&@'8.&1#3'(".

N=8$:;.';".=6P='>.=%*#.#'%$&'/$="&H'/$88'C$J^' G*='E+&8.=>".=*&-'>+&'C$,:"#="+,'7."#=]-#H

F.", ' ."&. ' &"./="-. ' C$,:"*%$*6&$;%. ' /.& ' 577$* ' >+& '!([Q.8#$&/#.",.& ' 7.8:;,.*&"-# ' A

%D-,":;.=F."8.'P7.='8.1*&/]=.&'\XZ.=Z$=$#;X=.+"/"8%*8H'/.='$*8'C$,:"*%%$&-.,'.&#8#.;.&

1$&&3 ' 4"&. ' M#."-.=*&- ' /.8 ' Q,*#/=*:18 ' /*=:; ' /". ' L$7. ' >+& ' C$,:"#="+, ' F*=/. ' &+:; ' &".

6.8#-.8#.,,#3

Ubb L=+G"$1'g'd",,.=H'JVVV
UbR d:C$==+&H'd+=="8'g'C+,.'2IUJ_'Q*:;.='.#'$,3H'2IIb_'Y.%.,'.#'$,3H'2IUb
UbU Y.%.,H'JVV2
UbI Q*1+81"'g'E=.%.=H'2II2
URV Q*1+81"'g'E=.%.=H'2II2_'Q*1+81"'.#'$,3H'2IUI_'Q*1+81"'.#'$,3H'2IIV_'B.8&"1H'2III
UR2 d:C$==+&H'd+=="8'g'C+,.H'2IUJ_'Y.%.,'.#'$,3H'2IUb_'Q*:;.='.#'$,3H'2IIb'
URJ d$8+&H'JVVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2R2

48'F"=/'.=F+-.&URKH'/$88'/".'Q"&/*&-'>+&'C$,:"#="+,'$&'!(B'"&'L.F.7.&H'/".'/.&'Q,*#/=*:1

%"#1+&#=+,,".=.&'?>3$3'"&'\.=G'*&/'-,$##.='L.6]`%*81*,$#*=H'/".'7."/.'!(B'$*6F."8.&URi@H'/".

Q,*#/=*:1=.-*,$#"+& '7.."&6,*88#3 '(".8 '.=1,]=# '/.& 'Y*8$%%.&;$&-'GF"8:;.& '!('*&/'/.%

Q,*#/=*:1'$7.='&":;#'$&&];.=&/'8+'7.6="./"-.&/'F".'/".'6+,-.&/.H'G.&#=$,.'*&/'7.F".8.&.

4"&6,*88&$;%.'/.8'!"#$%"&8'$*6'/".'Q,*#/=*:11+&#=+,,.3

5&1&PZ6.&/'$&'/". 'k;.8.H '/$88 'C$,:"#="+, '/". 'j,$8%$=.&"&A51#">"#]# '*&#.=/=P:1.&'8+,,URhH

F*=/.'"&'."&.='B.";.'>+&'!.=8*:;.&URb'."&/.*#"-'7.F".8.&H'/$88'C$,:"#="+,'?*&$7;]&-"-'>+&

/.&'7.=."#8'7.1$&&#.&'MX8#.%.&H'/".'/".'B.&"&$*88:;P##*&-'=.-*,".=.&@'/".'B.&"&7",/*&-'"%

a*c#$-,+%.=*,]=.&'5ZZ$=$#';.%%#'*&/'8+'"&/"=.1#'/".'Q",/*&-'>+&'5&-"+#.&8"&'))'/.*#,":;

>.=="&-.=#3 'Y*8]#G,":; ' "8# ' $*:;' "%'Q.=.":; '/.= ' 8.;= '1+%Z,.c '$*6-.7$*#.&'4&;$&:.=[ '*&/

j=+%+#+==.-"+& '/.8 'B.&"&AL.&8 '."& 'Q.=.":; ' "/.&#"6"G".=# '*&/' "%'4cZ.="%.&# ' 6*&1#"+&.,,

G*-.F".8.&'F+=/.&H'$&'/.&'/.= '!([!(B'E+%Z,.c'7"&/.# '*&/'8+'/".'B.&"&#=$&81="Z#"+&

/.*#,":;'>.=="&-.=#URR3'(.='-,.":;.'!.=8*:;8$*67$*'G."-#.H'/$88'B.#"&8]*=.H'/.=.&'B.G.Z#+=

BsB ' ?F". ' /.= ' >+& ' C$,:"#="+,@ ' G*= ' O$%",". ' /.= ' E.=&A\+=%+&AB.G.Z#+=[

k=$&81="Z#"+&86$1#+=.&'-.;D=#H'/".'B.&"&8X&#;.8.'.=;D;#3'(".'4&;$&:.=['*&/'j=+%+#+==.-"+&

/".8.8'4&GX%8'"8# '$*6-=*&/'";=.= 'E+%Z,.c"#]# '*&/'";=.= '%"&/.8#.&8'6P&6 'Q"&/*&-88#.,,.&

.;.= ' $,8 ' M#.*.=*&-8.,.%.&# ' G* ' 7.G.":;&.&URU3 ' 5*:; ' !([5&$,+-$H ' F.,:;. ' /".

B.&"&.cZ=.88"+& ' %$88"> ' ;.%%.& ' *&/ ' >.=-,":;.& ' %"# ' C$,:"#="+, ' 1$*% ' ;XZ.=:$,:]%"8:;

F"=1.&H'8"&/'7.1$&&#URI3

!(';.%%#'/"=.1# '*&/'8.;= '.66.1#"> '/". '4&#8#.;*&-'/.8 'Z+#.&#.8#.&'7,*#/=*:18#."-.=&/.&

\+=%+&8'['5&-"+#.&8"&'))3'(".8'.=1,]=#'/.&'7.+7$:;#.#.&'&.-$#">.&'Y*8$%%.&;$&-'GF"8:;.&

C$,:"#="+, '*&/'/.%'Q,*#/=*:1H '/$'.8 'GF."6.,86=." '/".'F.&"-.='8#$=1.&'7,*#/=*:18#."-.=/.&

466.1#.'>+&'!('$&'/.&'-,$##.&'d*81.,G.,,.&'/.='L.6]`F]&/.'P7.=/.:1#3

URK d.=1.'.#'$,3H'2IUR_'M#*%Z6'H'2IIV
URi <."8;$$='g'M"%Z8+&H'2IUR_''09C+&&.,,'.#'$,3H'2IIi
URh B.8&":1'g'T$=$-;H'2IUi
URb T"'.#'$,3H'JVVJ_'T"H'JVVK_'T"'.#'$,3H'JVVi
URR M"-%*&/H'JVVJ
URU M"-%*&/H'JVVJ
URI d$.;='.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2RJ

b3J3J3'466.1#.'7."'Q,*#;+:;/=*:1
C$,:"#="+, ' ;$# ' >".,6],#"-. 'dD-,":;1."#.&H ' "& ' /$8 'E=$&1;."#8-.8:;.;.& ' /.8 'Q,*#;+:;/=*:18

."&G*-=."6.&'?83'5773'Jh@3'4"&.=8."#8'1$&&'.8'/"=.1#'/=*:18.&1.&/'F"=1.&'*&/'/$/*=:;'/$8

\.=G ' *&/ ' /". ' e".=.& ' .&#,$8#.&H ' F$8 ' /.= ' F."#.=.& ' \XZ.=#=+Z;".=*&- ' /.8 ' \.=G.&8

.&#-.-.&F"=1#3 ' ($G* ' 8.&1# ' !( ' /". ' B.&"&Z=+/*1#"+& ' *&/ ' [6=."8.#G*&-H ' F+/*=:; ' /".

4&#8#.;*&-'>+&'5&-"+#.&8"&'))'/.*#,":;'$7&"%%#'?83+3@3

5&/.=.=8."#8 ' 1D&&.& ' !(B[T"-$&/.& ' $*:; ' /". ' L.8*&/;."# ' *&/ ' O*&1#"+& ' /.8 ' \.=G[

E=."8,$*68X8#.%8'/"=.1#'$%'\.=G.&'7.."&6,*88.&H'/.&&'.8'-"7#'\"&F."8.'$*6'/".'B+,,.'>+&'!(

7." '/.= 'L.8*&/.=;$,#*&-'/.8'\.=G%*81.,8'*&/'/.= 'E+&#=+,,.'/.= '1$=/"$,.&'\XZ.=#=+Z;".3

C$,:"#="+,'"8#';".='P7.='!(B98'%D-,":;.=F."8.'$&'/.='5*6=.:;#.=;$,#*&-'/.='j*%Z$=7."#'/.=

\.=G>.&#="1.,'7.#.","-#UUV3'O.=&.='G."-#'/".'\.=G%*81*,$#*='>".,-.8#$,#"-.'B.$1#"+&.&'$*6'/$8

([\+=%+&W ' G*&]:;8# ' F"=/ ' ";= '<$:;8#*%8>.=;$,#.& ' 7.."&6,*88#H ' *&/ ' .8 ' 6"&/.& ' N%7$*[

>+=-]&-. ' 8#$##H ' /". ' /.= ' ;XZ.=#+&".7./"&-#.&H '%X+:$=/"$,.& '\XZ.=#=+Z;". ' .&#-.-.&F"=1.&

1D&&.&UU23'<."#.=;"&'>.=]&/.=#'8":;'/$8'4cZ=.88"+&8Z=+6",'F":;#"-.='G.,,*,]=.='j=+#."&.H'*&/'A

F$8 '%"# ' Q,":1 ' $*6 'Q,*#;+:;/=*:1 ' 7.8+&/.=.8 'F":;#"- ' "8# ' A ' /.= 'E+&#=$1#"+&8$7,$*6 ' /.8

\.=G.&8UUJ3'C$,:"#="+,'8:;."&#'"&'/"=.1#.='<"=1*&-'/".'E+&#=$1#"+&86];"-1."#'/.='d*81.,G.,,.&

G*'8.&1.&'*&/'8+'/".';+:;/=*:17./"&-#.'\XZ.=#=+Z;".'/.8'dX+:$=/8'G*'>.=="&-.=&UUK3

e.7.& ' /.= ' \.=G%*81*,$#*= ' -=."6# ' /$8 ' ([\+=%+& ' P7.= ' !(B98 ' $*:; ' $& ' /.= ' -,$##.&

L.6]`%*81*,$#*='$&UUi'*&/'=.-#'/.=.&'N%['*&/'<"./.=$*67$*'$&3'48'1D&&#.'$*6'/".8.%'<.-

G*8]#G,":; ' /". ' /*=:; 'Q,*#;+:;/=*:1 ' .&#8#.;.&/.& ' M:;]/.& ' $& ' /.& 'L.6]`.& '%"#7.;.7.&3

l7.=/".8'>.=]&/.=#'.8'$&'/.='-,$##.&'L.6]`%*81*,$#*='/".'4cZ=.88"+&'>.=8:;"./.&.='d$=1.=H

/.=.&'Q",/*&-'%"#'L.6]`>.=,.#G*&-.&'"&'!.=7"&/*&-'8#.;.&3'(".8'"8#'."&'F."#.=.='Q.F."8'6P=

8."&.'F":;#"-.'B+,,.'"&'/.='B.-*,$#"+&'/.='L.6]`6*&1#"+&UUh3

4"& ' $&/.=.= ' 5&8$#GZ*&1# ' "8# ' /$8 ' 4&#GP&/*&-8-.8:;.;.&H ' F.,:;.8 ' :$=/"+>$81*,]=.

4=1=$&1*&-.& ' ;]*6"- ' 7.-,."#.# ' *&/ ' 1.&&G.":;&.#H ' /$ ' .8 ' /*=:; ' /". ' "%%*&%+/*,".=.&/.&

4"-.&8:;$6#.&'>+&'!('?83+3@'-.;.%%#'F.=/.&'1$&&3')&'/".8.%'Y*8$%%.&;$&-'"8#'G*&]:;8#

/". ' 5#;.=+8:,.=+8. ' ?."&. ' G.&#=$,. ' O+,-..=1=$&1*&- ' /.= ' Q.,$8#*&- ' /.= ' L.6]`. ' /*=:;

Q,*#;+:;/=*:1@'G*'&.&&.&H'/".'/*=:;'/$8'([\+=%+&'7.."&6,*887$='8:;."&#UUb3'M".'"8#'/*=:;

/.-.&.=$#">.'*&/':;=+&"8:;[.&#GP&/,":;.'j=+G.88.'"&'/.='L.6]`F$&/'-.Z=]-#H'/".'*3$3'/*=:;

keOα' *&/ ' )T[b '%./"".=# ' F.=/.&3 ' (".8. ' CX#+1"&. ' F.=/.& ' /*=:; ' $1#">.8 ' !( ' "& ' >"#=+

UUV M"%Z8+&'g'<."8;$$=H'2IUU
UU2 <."8;$$='g'M"%Z8+&H'2IUR_'09C+&&.,,'.#'$,3H'2IIi
UUJ e"77.,"&1'.#'$,3H'JVVb
UUK M"%Z8+&'.#'$,3H'JVVb
UUi <."8;$$='g'M"%Z8+&H'2IUR_'09C+&&.,,'.#'$,3H'2IIi
UUh <*[<+&-'.#'$,3H'JVVb
UUb C"-+,"&"'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2RK

-.;.%%#H ' *&/ ' "& ' >">+ ' G."-# ' 8":; ' ."&. ' "&>.=8. ' Q.G".;*&- ' GF"8:;.& ' /.% ' Jh?0\@(K[

j,$8%$8Z".-.,'*&/'keOα8873'5%'L.6]`.&/+#;.,';$7.&'&"./="-.'C$J^[E+&G.&#=$#"+&'"%'4YB

"&'E+%7"&$#"+&'%"#'C$,:"#="+,'5*8F"=1*&-.&'$*6'j$=$%.#.=H'/".'%"#'/.='5#;.=+8:,.=+8.'"&

!.=7"&/*&-'-.7=$:;#'F.=/.&UUUW'"&'>"#=+'6D=/.=#'C$,:"#="+,'7."'&"./="-.='C$J^[E+&G.&#=$#"+&

/". '4cZ=.88"+& '/.= ' .&/+#;.,"$,.& 'M#":1+cX/[MX&#;$8. ' ?.e0M@H '/.8 '>$81*,]=[.&/+#;.,"$,.&

<$:;8#*%86$1#+=8 ' ?!4LO@ ' *&/ ' >+& ' )T[b_ ' B5L4 ' ?9=.:.Z#+= ' +6 ' $/>$&:./ ' -,X:$#"+& ' .&/

Z=+/*:#89H'."&'B.G.Z#+='6P='/".'4&/Z=+/*1#.'/.='L,X:+8",".=*&-@'$7.='F"=/'"&'8."&.='Q",/*&-

-.;.%%#3'(".'M#."-.=*&-'/.='.e0M'"&'!.=7"&/*&-'%"#'>.=="&-.=#.='B5L4[4cZ=.88"+&'8+,,

/".'$&#"[$#;.=+8:,.=+#"8:;.&'466.1#.'>+&'C$,:"#="+,'#.",F."8.'.=1,]=.&3'5*6'/.='$&/.=.&'M."#.

8#.;# ' /". ' >.=%.;=#. ' Q",/*&- ' >+& ' )T[b ' *&/ ' !4LO ' $,8 ' Q.F."8 ' /.= ' *&#.= ' C$J^[

d$&-.,7./"&-*&-.&'Z=+"&6,$%%$#+="8:;.&'51#">"#]# '>+&'C$,:"#="+, '$%'4&/+#;.,H '/$ '/".8.

B.$1#"+&'&*='7."'&"./="-.='C$J^[E+&G.&#=$#"+&'"%'4YB'7.8:;=".7.&'"8#3

5*:; '/". '1+&-.8#">. '\.=G"&8*66"G".&G ' "8# '%"# '4&#GP&/*&-8Z=+G.88.& '>.=7*&/.&H '/". ' 8":;

/*=:; ' !( ' ;.%%.& ' ,$88.&3 ' N&#.= ' C$,:"#="+, ' 8#."-# ' ;".= ' "& ' >">+ ' /.= ' MZ".-., ' /.8

$&#""&6,$%%$#+="8:;.&')T[2VH'F];=.&/'/".'E+&G.&#=$#"+&'/.8'Z=+"&6,$%%$#+="8:;.&'keO[α

8"&1#UUI3'O.=&.='=./*G".=#'/".'5ZZ,"1$#"+&'>+&'!('$*:;'/.&'jk\[<.=#H'/.='$*6';+;.%'e">.$*

/".'4&#8#.;*&-'>+&'>.=8:;"./.&.&':$=/"+>$81*,]=.&'4=1=$&1*&-.&'7.-P&8#"-#UIV3

Y*8$%%.&6$88.&/'"8#'G*'.=F$=#.&H'/$88'C$,:"#="+,'/$8'\.=G[E=."8,$*6[MX8#.%'$*6'%.;=.=.&

<.-.&'7.."&6,*88#3'48';.%%#'/".'B.&"&6=."8.#G*&-H'F$8'/.&'Q,*#/=*:1'8.&1#H'*&/'&"%%#'$&

/.='M#.*.=*&-'/.='L.6]`8Z$&&*&-H'/.='\.=G$1#">"#]#'*&/'/.='5*6['*&/'N%7$*>+=-]&-.'"&

\.=G[ ' *&/ ' L.6]`%*81*,$#*= ' 8#$##3 ' Y*/.% ' F"=1# ' .8 ' P7.= ' 8."&. ' "%%*&%+/*,$#+="8:;.&

O];"-1."#.&'$*:;'%]`"-.&/'$*6'/$8'4&#GP&/*&-8-.8:;.;.&'?G3Q3'5#;.=+8:,.=+8.@'."&H '/$8

:$=/"+>$81*,]=.'4=1=$&1*&-.&'7.-,."#.#3

()),-.+#/09I
!( ' *&/ ' 8."&. 'd.#$7+,"#.& ' ?Jh?0\@( ' *&/ ' 2HJh
?0\@J(K@' 7GF3 ' $1#">.& ' 5&$,+-$8 ' 8:;."&.& ' $*6
>.=8:;"./.&.&'<.-.&'/$8'\.=G[E=."8,$*68X8#.%'G*
7.."&6,*88.&3'(".'<"=1*&-.&'$*6'/$8'B55M'8"&/
G.&#=$,'*&/'7.F".8.&3
()2345+#/&#W
B55M'r'B.&"&[5&-"+#.&8"&[MX8#.%
6*7%W'\+,":1H'JVVh

887 Y"##.=%$&&H'JVVK
UUU k$,%+='.#'$,3H'JVVb
UUI M:;,."#;+66'.#'$,3H'JVVb
UIV Y"##.=%$&&'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Ri

b3K3'($#.&'$*8'k".=>.=8*:;.&

!(B'[n[ 'd]*8. 'G."-.& ' "%'!.=-,.":; ' G* '<k[d]*8.& '."&. ' .=;D;#. 'B.&"&.cZ=.88"+& '*&/

6+,-,":; ' ;D;.=. ' j,$8%$F.=#. ' >+& ' 5&-"+#.&8"& ' ))H ' F$8 ' G* ' Q,*#;+:;/=*:1H ' \.=G%*81.,[

;XZ.=#=+Z;". ' *&/ ' >.=%.;=#.= '<$88.=$*6&$;%. ' 6P;=#UI23 ' Q.;$&/.,# ' %$& ' /".8. ' k".=. ' %"#

C$Z#+Z=",H '."&.%'5C4[\.%%.=H'8+'8"&1#'/.='Q,*#/=*:1H'F$8'7.F."8#H'/$88'/".'M#."-.=*&-

#$#8]:;,":;'>+&'/.%'.=;D;#.&'5&-"+#.&8"&'))[<.=#';.==P;=#.3

($8'!.=8*:;8%+/.,, '/.= '!(B'[n[ 'd$*8'F*=/.'$*:;'6P= '/". '($=8#.,,*&-'/.= '>+&'/".8.%

B.G.Z#+='$7;]&-"-.&'!.=]&/.=*&-.&'"&'/.='L.&.cZ=.88"+&'"%'\"&7,":1'$*6'/".'.c#=$:.,,*,]=.

d$#="c'?4Cd@'-.&P#G#UIJ3')%'!.=-,.":;'G*='<k[d$*8'G."-#.'8":;'."&.'/.*#,":;'>.=%"&/.=#.

4cZ=.88"+& ' /.= ' /.= ' d$#="c[d.#$,,+Z=+#."&$8.& ' ddjJ ' *&/ ' ddjKH ' 8+F". ' /.=

L.F.7."&;"7"#+=.&'/.='d.#$,,+Z=+#."&$8.&'?k)dj[J'*&/'k)dj[K@3'!('8Z".,#'/.%&$:;'."&.

B+,,.'7."'/.='MX&#;.8.'/.='4Cd'/.8'\.=G.&8H'F$8'/$8'B.%+/.,,"&-'/.8',"&1.&'!.&#="1.,8

#.",F."8.'>.=;"&/.=&'1$&&3'(".8.='N%7$*>+=-$&-'F"=/'/*=:;'ddj98'%./"".=#'*&/'#=]-#'G*=

4&#8#.;*&-'/.='E$=/"+/",$#$#"+&'*&/'/.8'\.=G>.=8$-.&8'7."3

b3i3'($#.&'$*8'/.='\*%$&%./"G"&

b3i323'M#*/".&
4#,":;.'M#*/".&'7.8:;=."7.&'."&.&'Y*8$%%.&;$&-'GF"8:;.&'/.='4&#6.=&*&-'>+%'�f*$#+='"&

5%.="1$H'58".&'*&/'4*=+Z$'*&/'/.='<$;=8:;."&,":;1."#'>+&'Q,*#;+:;/=*:1H'F+7."'8".'";=.

4=-.7&"88.'%"#'."&.%'%D-,":;.&'!([d$&-.,' "&'!.=7"&/*&-'8.;.&3')& '/.&'UV"-.= 'S$;=.&

7.-$&& ' %$& ' /".8. ' &.-$#">. ' E+==.,$#"+& ' GF"8:;.& ' /.% ' C$,:"#="+,[Q,*#8Z".-., ' *&/ ' /.%

Q,*#/=*:1 ' G* ' 7.+7$:;#.&UIKH ' F$8 ' 8":; ' 7"8 ' "& ' /". ' *%6$&-=.":;. ' )ek4BM5Tk ' A ' M#*/".

6+=#8.#G#.3 ' 5*:; ' /".8. ' 8#.,,#. ' ."&. ' ,"&.$=. ' !.=7"&/*&- ' GF"8:;.& ' /.= ' )&G"/.&G ' >+&

Q,*#;+:;/=*:1'*&/'/.='e+=/['+/.='MP/.&#6.=&*&-'>+%'�f*$#+='6.8#UIi3

($G*'Z$88.&/ 'G."-#. 'M:=$--UIh' /". '!.=7"&/*&-'GF"8:;.&'/.&'S$;=.8G."#.& '%"# '-.="&-.=.=

M+&&.&."&8#=$;,*&- ' *&/ ' /.% ' 5*6#=.#.& ' >+& ' 7GF3 ' /.% ' k+/ ' $& ' :$=/"+>$81*,]=.&

4=1=$&1*&-.&H'F$8'.=''%"#'/.%'8:;P#G.&/.&'466.1#'>+&'N![M#=$;,*&-'.=1,]=#.3

(". ' G.&#=$,. ' B+,,. ' /.8 ' M.=*%8Z".-.,8 ' >+& ' Jh?0\@(K' *&/ ' 2HJh?0\@J(K' G."-# ' 8":; ' "&

UI2 T"'.#'$,3H'JVVJ
UIJ B$;%$&'.#'$,3H'JVVb
UIK M+F.=8'.#'$,3H'2IUU_'p+*&-'.#'$,3H'2IIV_'E="8#$,[Q+&.;'.#'$,3'2IIR
UIi B+8#$&/H'2IIR
UIh M:=$--H'2IU2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Rh

>.=8:;"./.&.& ' M#*/".&W ' &.7.& ' 8."&.= ' "&>.=8.& ' E+==.,$#"+& ' G* ' !.=1$,1*&-.& ' /.=

\.=G1=$&G$=#.=".&UIb' *&/ ' /.%'5*6#=.#.& '>+& ' $1*#.& '\.=G"&6$=1#.&UIR' "8# ' .= ' $*:; '%"# ' /.=

j=]>$,.&G'>+&':$=/"+>$81*,]=.&'E=$&1;."#.&'7."'j$#".&#"&&.&'%"#'("$7.#.8'kXZ'J'/.*#,":;

"&>.=8'$88+G"".=#UIU3'O.=&.='7.8:;=."7.&'Y"##.=%$&&'.#'$,3UII' ."&.&'Y*8$%%.&;$&-'GF"8:;.&

!([(.6"G".&G'?-.%.88.&'$%'Jh?0\@(K[MZ".-.,@'*&/'/.='�#"+,+-".H'8+F".'/.='j$#;+-.&.8.

>+& ' 1+&-.8#">.= ' \.=G"&8*66"G".&GH ' *&/ ' 8#.,,#.& ' 7." ' j$#".&#.& ' %"# ' \.=G>.=8$-.& ' ."&.&

-.="&-.=.&'MZ".-.,'>+&'Jh?0\@(K'*&/'2HJh?0\@J(K'6.8#3')&'."&.='-=+`.&'M#*/".'?%"#'2Jbii

k.",&.;%.=&@IVV'G."-#.'8":;'/".'8"-&"6"1$&#[&.-$#">.'E+==.,$#"+&'/.8'Jh?0\@(K'[MZ".-.,8'%"#

/.%'Q,*#/=*:13'(".'.#;&"8:;.&'N&#.=8:;"./.'7."%'!([MZ".-.,'?/3;3'8."&.'57;]&-"-1."#'>+&

/.= ' \$*#6$=7. '%"# ' ;D;.=.& '<.=#.& ' 7." ' ;.,,.=.= ' \$*#@ ' 1+&&#.& ' /$8 ' ;D;.=. ' B"8"1+ ' >+&

Q,*#;+:;/=*:1 ' 7." ' M:;F$=G.& ' G* ' iVx ' .=1,]=.&3 ' (". ' Q./.*#*&- ' /.= ' l7.=-.F":;#"-1."#

?-.%.88.&'$%'Qd)H'97+/X'%$88'"&/.c9@'6P='/.&'Q,*#;+:;/=*:1',".`'8":;'"&'/.='N&#.=8*:;*&-

$*:;'/$=8#.,,.&W'1+=="-".=#.'%$&'/".'E+==.,$#"+&'>+&'!([M.=*%8Z".-.,'*&/'Q,*#/=*:1'*%

/.& ' O$1#+= ' /.8 ' Qd)H ' 8+ 'F$= ' 8". ' &*= ' &+:; ' "% '!.=-,.":; ' GF"8:;.& ' /.& ' ;D:;8#.& ' *&/

&"./="-8#.&'M.=*%1+&G.&#=$#"+&.&'8"-&"6"1$&#3

Y*/.%'"8#'."&.'!.=7"&/*&-'GF"8:;.&'/.%'5*6#=.#.&'."&.='4=1=$&1*&-'/.='\.=G1=$&G-.6]`.

*&/'."&.%'!(B[j+,X%+=Z;"8%*8'7.8:;=".7.&IV23

b3i3J3'E,"&"8:;.'!.=8*:;.'
<."#.=. 'w*.,,.& ' 7.8:;=."7.& 'Y*8$%%.&;]&-. ' GF"8:;.& ' /.% '!(BH 'C$,:"#="+, ' *&/ ' /.%

Q,*#/=*:1&">.$*3 ' N&#.= ' !([M*ZZ,.%.&#$#"+& ' *&/ ' C$,:"#="+,-$7. ' F*=/. ' ."& ' M"&1.& ' /.8

Q,*#/=*:18 ' 7." ' j$#".&#.& '%"# ' Q,*#;+:;/=*:1 ' +/.= '\XZ.=Z$=$#;X=.+"/"8%*8IVJ' 7.+7$:;#.#3

5*:;'N![Q'M#=$;,*&-'/=."%$,'Z=+'<+:;.'6P;=#.'7."'j$#".&#.&'%"#'%]`"-.%'Q,*#;+:;/=*:1

7"&&.&'/=."'d+&$#.&'G*'."&.='M#."-.=*&-'/.='j,$8%$1+&G.&#=$#"+&'>+&'Jh?0\@(K'*%'2UVx

*&/'."&.%'576$,,'/.8'8X8#+,"8:;.&'*&/'/"$8#+,"8:;.&'(=*:18'*%'/*=:;8:;&"##,":;'a.'b'%%\-H

F$8 '/". '<.=#. 'F"./.= ' "& ' /.& 'e+=%$,7.=.":; '7=$:;#.3 ' )&#.=.88$&#.=F."8. ' G."-#. ' 8":; '7."

5&F.&/*&-'>+&'N![5'M#=$;,*&-'*&#.='-,.":;.&'Q./"&-*&-.&'1."&.'5*8F"=1*&-'$*6'/.&

Q,*#/=*:1IVK3

UIb (+;.=#X'.#'$,3H'2IIR_'<$#8+&'.#'$,3H'2IIR
UIR M:=$--'.#'$,3H'2IIV
UIU C"-+,"&"'.#'$,3H'JVVb
UII Y"##.=%$&&'.#'$,3H'JVVK_'Y"##.=%$&&'.#'$,3H'JVVb
IVV M:=$--'.#'$,3H'JVVb
IV2 0=#,.ZZ'.#'$,3H'JVV2
IVJ d.;#$'.#'$,3H'JVVJ
IVK E=$*8.'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Rb

Q." ' j$#".&#.& '%"# ' :;=+&"8:;.= 'e".=.&.=1=$&1*&- ' 7.F"=1#. ' /". 'L$7. ' /.8 '!(B[T"-$&/.&

j$=":$,:"#+, ' ."&. ' "% ' !.=-,.":; ' G*= ' Q.;$&/,*&- ' %"# ' C$,:"#="+, ' *% ' 2Ux ' >.=="&-.=#.

M#.=7,":;1."#8=$#. ' ?Q.+7$:;#*&-8G."#=$*% ' 2U ' d+&$#.@IVi3 ' ($8 ' !([5&$,+- ' 8:;."&# ' $,8+

8:;+&.&/.='$,8'/$8'([\+=%+&'6P='e".=.&H'\.=G'?*&/'T.7.=�@'G*'8."&3

4"&. ' -=+`. ' Z,$:.7+[1+&#=+,,".=#. ' *&/ ' /+ZZ.,7,"&/ ' /*=:;-.6P;=#. ' 1,"&"8:;. ' M#*/".IVh

7.8:;]6#"-#.'8":;'7"8;.='%"#'/.%'466.1#'/.='#]-,":;.&'L$7.'>+&'JVVV')N'!('*&/'hVV'%-'C$J^

$*6 ' j$#".&#.& ' %"# ' 1+&-.8#">.= ' \.=G"&8*66"G".&G3 ' \".= ' G."-#. ' 8":; ' /$8 ' e">.$* ' /.8

4&#GP&/*&-8-.8:;.;.&8' "& 'B.$1#"+&'$*6'/".' "%%*&%+/*,".=.&/.&'4"-.&8:;$6#.&'>+&'!(

GF$='/.*#,":;'=./*G".=#H '/".'d+=#$,"#]#8=$#.'7,".7'$7.='*&7.."&6,*`#3 '48'6$&/.&'8":;'6.=&.=

\"&F."8.'/$=$*6H'/$88'."&.'M#D=*&-'/.8'L,.":;-.F":;#8'GF"8:;.&'jk\'*&/'C$,:"#="+, '/$8

!+=$&8:;=."#.&'/.= '4=1=$&1*&-'7.-P&8#"-#3 '(".'4=-.7&"88.'/.= 'M#*/". '.%Z6.;,.& '!('$,8

%D-,":;.8 ' $&#""&6,$%%$#+="8:;.8 ' k;.=$Z.*#"1*% ' /.= ' 1+&-.8#">.& ' \.=G"&8*66"G".&G3 ' ($

a./+:;'F."#.=.'4=-.7&"88.'$*8'>.=-,.":;7$='*%6$&-=.":;.&'5=7."#.&'&":;#'>+=,".-.&H'8"&/'/".

>+=;$&/.&.&'($#.& '&+:;'G*'8Z]=,":;H '*%'/$8' #$#8]:;,":;. '5*8%$`'/.= '<"=18$%1."# '*&/

M":;.=;."# ' >+& '!(B[T"-$&/.& ' "& '/.= 'k;.=$Z". ' >+& 'Q,*#;+:;/=*:1 '*&/ '\.=G"&8*66"G".&G

$78:;]#G.&'G*'1D&&.&3

b3h3'j.=8Z.1#">.&

5*8'/.&'7.8:;=".7.&.&'4=-.7&"88.&'?/".'$*6'/.='47.&.'/.='G.,,*,]=.&'d.:;$&"8%.&'"&'>"#=+

/*=:;$*8'7.$:;#,":;'8"&/@',."#.#'8":;'/".'7./.*#.&/.'dD-,":;1."#'$7H'$*8'&":;#A:$,:]%"8:;.&

5&$,+-$ ' >+& ' C$,:"#="+, ' F"=18$%. ' k;.=$Z.*#"1$ ' -.-.& ' Q,*#;+:;/=*:1 ' *&/ ' 8."&.

O+,-..=8:;."&*&-.&'.&#F":1.,&'G*'1D&&.&H'F$8'$*6'/.='M:;".&.'/.='B.&"&"&;"7"#+=.&'7"8,$&-

&+:;'&":;#'-.,*&-.&'"8#IVb3'5*:;'G."-#'8":;'/.*#,":;H'/$88'.8'8"&&>+,,'"8#H'Z=+Z;X,$1#"8:;'$*6

."&.'$*8=.":;.&/';+;.'!([!.=8+=-*&-'G*'$:;#.&H'*%'/$8'57-,."#.&'"&'/.&'Q,*#;+:;/=*:1

>.=%."/.&'G*'1D&&.&IVR3

IVi k.&-'.#'$,3H'JVVK
IVh M:;,."#;+66'.#'$,3H'JVVb
IVb T"'.#'$,3H'JVVi
IVR T"'.#'$,3H'JVVi_'G*='d.&-.'*&/'5=#'/.='M*ZZ,.%.&#$#"+&'8".;.'!".#;H'2III



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2RR

R3'($8'Y.&#=$,.'e.=>.&8X8#.%

R323'L=*&/,$-.&

R32323'Y.,,#XZ.&'*&/'[6*&1#"+&.&

e.=>.&G.,,.&
5,8'/".'O*&1#"+&8#=]-.='/.8'e.=>.&8X8#.%8'8"&/'/".'e.=>.&G.,,.&'%"#'";=.&'O+=#8]#G.&'?"&

";=.= 'L.8$%#;."# ' $,8 'e.*=+&.& '7.G.":;&.#@H ' 6P= '/". '4==.-*&-8,."#*&- '>.=$&#F+=#,":;3 'M".

,".-.&'"&'/.='-=$*.&'M*78#$&G'>+&'\"=&'*&/'BP:1.&%$=1H'8+F".'"&'/.&'MZ"&$,-$&-,".&'*&/

L$&-,".&'/.8'>.-.#$#">.&'e.=>.&8X8#.%8'*&/'8"&/'P7.='O+=#8]#G.'?+/.='5c+&.W'."&'e.*="#

*&/ ' >".,. ' (.&/="#.@ ' *&#.=."&$&/.= ' *&/ ' %"# ' /.& ' 4=6+,-8+=-$&.& ' >.=7*&/.&3 ' );=.

B.-.&.=$#"+&86];"-1."# ' "8# ' 8.;= ' 8#$=1 '."&-.8:;=]&1#H 'F.8F.-.&'8". '7." '!.=,*8# '&":;# '+/.=

1$*%'/*=:;'&.*.'Y.,,.&'.=8.#G#'F.=/.&'1D&&.&_'a./+:;'P7.=&.;%.&'$&/.=.'e.=>.&G.,,.&

7"8F.",.&'";=.'5*6-$7.&3

e.*=+-,"$
(".'e.*=+-,"$'"8#'/$8'M#P#G['*&/'\P,,-.F.7.'/.8'e.=>.&8X8#.%83'Q"8'$*6'/".'d":=+-,"$'?/".

/". ' "% ' YeM ' $&8]88"-.& ' d$:=+Z;$-.& ' *%6$`#@ ' 8#$%%.& ' ";=. ' Y.,,#XZ.& ' ?58#=+:X#.&H

0,"-+/.&/=+-,"$'*&/'d$&#.,G.,,.&@'>+&'L,"+7,$8#.&'$73'(*=:;'Q.#.","-*&-'$&'/.='Q,*#[\"=&[

M:;=$&1.';$#'/".'e.*=+-,"$'"%'M#+66F.:;8.,H'$7.='$*:;'7."'j;$-+:X#+8.H'B.-.&.=$#"+&'*&/

e$=7.&7",/*&-'F":;#"-.'5*6-$7.&3

58#=+:X#.&'?d$:=+-,"$@

(".8.'Y.,,-=*ZZ.'7",/.#'/.&'-=D`#.&'k.",'/.='F."`.&'*&/'-=$*.&'M*78#$&G'/.8'L.;"=&83'M".

*%;P,,.& '/". 'Q,*#1$Z",,$=.& '*&/ '1+&#=+,,".=.& ' 8+ '/.& 'M#+66$*8#$*8:; 'GF"8:;.& 'Q,*# '*&/

e.=>.&G.,,.&H'8"&/'$,8+'."&'k.",'/.='Q,*#[\"=&[M:;=$&1.3'Q."'L.F.7.G.=8#D=*&-.&'7.#.","-.&

8".'8":;'/*=:;'j;$-+:X#+8.'$&'/.='57=]*%=.$1#"+&'*&/'1D&&.&'(.6.1#.'/*=:;'Y.,,#.",*&-.&

$*86P,,.&H'F+/*=:;'-,"D8.'e$=7.&'.&#8#.;.&3'<];=.&/'%$&'/".'T$&-8#=$;,.='?58#=+:X#.&'%"#

,$&-.&'Y.,,6+=#8]#G.&@'"&'/.='F."`.&'M*78#$&G'6"&/.#H',".-.&'/".'E*=G8#=$;,.='"&'/.='-=$*.&

M*78#$&GH ' F+ ' 8". ' /". ' Q,*#[\"=&[M:;=$&1. ' 7",/.& ' *&/ '%.:;$&"8:;. ' O*&1#"+&.& ' $*8P7.&3

O,P-.,$=#"-.'58#=+:X#.&'1+%%.&',./"-,":;'"&'/.='ED=&.=8:;":;#'/.8'E,."&;"=&8'>+=3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2RU

0,"-+/.&/=+-,"$'*&/'d$&#.,G.,,.&

(".'d$&#.,G.,,.&'8"&/'/".'L,"$G.,,.&'/.='Z.="Z;.=.&'e.=>.&'*&/'*%;P,,.&'/".'e.=>.&G.,,.&

>+,,8#]&/"-3'M".'*%;P,,.&'/".'e.=>.&6+=#8]#G.H' "&/.%'8".'/.=.&'d$=18:;."/.&'7",/.&H'*&/

F.=/.&'$,8 'M:;F$&&98:;.'Y.,,.& '7.G.":;&.#3 ' )%'L.-.&8$#G'G* '/".8.&'1$&&'."&.'."&G.,&.

Y.,,. ' /.= '0,"-+/.&/=+-,"$ ' /". 'd$=18:;."/.& ' 6P= '%.;=.=. '5c+&. ' 7",/.& ' *&/ ' "8# ' $& ' /.=

dX.,"&7",/*&-'7.#.","-#3

d":=+-,"$

d":=+-,"$ ' 7.G.":;&.# ' /". ' "% ' YeM ' $&8]88"-.& ' d$:=+Z;$-.&3 ' (".8. ' 8#$%%.& ' >+&

%X.,+%+&+:X#"8:;.&'!+=,]*6.=G.,,.&'$7'*&/'8.#G.&'8":;'8:;+&'"&'/.='4%7=X+&$,.&#F":1,*&-

"% ' YeM ' 6.8#3 ' \".= ' F.=/.& ' 8". ' $,8 ' /". ' F":;#"-8#.& ' d./"$#+=.& ' >+& ' )%%*&$&#F+=#.&

$&-.8.;.&'*&/'7.6"&/.&'8":;'&+=%$,.=F."8.'"&'."&.%'B*;.G*8#$&/H'$*8'/.%'8".'"&'B.$1#"+&

$*6 ' M:;]/.& ' >.=8:;"./.&8#.= ' 5=# ' 8:;&.,, ' ;.=$*8#=.#.& ' *&/ ' $1#">".=# ' F.=/.&IVU3 ' (".8.

51#">".=*&- ' ]*`.=# ' 8":; ' G3Q3 ' /*=:; ' /$8 '4=,$&-.& ' "%%*&=.-*,$#+="8:;.= ' O];"-1."#.& 'F".

5&#"-.&Z=]8.&#$#"+&H'j;$-+:X#+8.'*&/'CX#+#+c"G"#]#IVIH'F+7."'$%'0=#'/.='4&#GP&/*&-'$*:;

d\C'*&/'/$8'1+8#"%*,$#+="8:;.'d+,.1P,'QR'>.=%.;=#'-.7",/.#'F.=/.&I2V3'Y*8]#G,":;'7.-"&&#

/".'j=+/*1#"+&'>+&',D8,":;.&'O$1#+=.&'F".'keOH')T[2H')T[b'*&/'e0I223

5,,. '51#">"#]#.& '/.= 'd":=+-,"$ ' 8"&/ 'G*= '57F.;= '>+& ' )&6.1#"+&.& '&D#"-H ' 6P;=.& '$7.= '7."

P7.=%]`"-.%'5*6#=.#.&'?G3Q3'"%'B$;%.&'>+&'"%%*&%./"".=#.&'4=1=$&1*&-.&'/.8'YeMH'F".

5)(M ' *&/ ' dMH ' *&/ ' ."&"-.& ' &.*=+/.-.&.=$#">.& ' j=+G.88.&H ' F". ' /.= ' 5,G;."%.=98:;.&

E=$&1;."#@'G*'8:;F.=.&'M:;]/.&I2J3

(.8F."#.=.& ' Z;$-+:X#".=# ' /". 'd":=+-,"$ ' 7." ' L.F.7.G.=8#D=*&-.& ' "% 'e.=>.&8X8#.% ' #+#.

Y.,,.&'['."&.'4"-.&8:;$6#H'&$:;'/.='%$&'";&.&'/.&'e$%.&'957=]*%G.,,.&9'-.-.7.&';$#3

IVU M#=."#'.#'$,3H'2III
IVI M#=."#'.#'$,3H'2III_'5,+"8"'.#'$,3H'9L,"$[k':.,,'/"$,+-*.39H'JVVV
I2V d.&.&/.G')-,.8"$8'.#'$,3H'2IIR
I22 C;$+'.#'$,3H'9CX#+1"&.'=.,.$8.3339H'2IIJ_'C;$+'.#'$,3H'95:#">$#./'%":=+-,"$3339H'2IIJ
I2J d*&+G[O.=&$&/.G'g'O=.8&+H'2IIU_'L+&G$,.8[M:$=$&+'g'Q$,#*:;H'2III_'M#=."#H'JVVV'6$88.&'G*8$%%.&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2RI

R323J3'j$#;+,+-"8:;.'j=+G.88.'"%'YeM
d"#'Q,":1'$*6'/".'5*6-$7.&'>+&'!"#$%"&'('F.=/.&';".='&*='/".'#XZ"8:;.&'/.-.&.=$#">.&

!.=]&/.=*&-.&'/.8'5,#.=8H'"8:;]%"8:;.'Y*8#]&/.'?G3Q3'"&6+,-.'>+&'M:;,$-$&6],,.&@'*&/'/".

5,G;."%.=98:;.'*&/'/".'j$=1"&8+&98:;.'E=$&1;."# '$&-.8Z=+:;.&3'Q." '/.&'7."/.&',.#G#.=.&

6"&/.& ' "& ' 7.8#"%%#.& ' B.-"+&.& ' /.8 ' L.;"=&8H ' G3Q3 ' /.% ' T+:*8 ' :+.=*,.*8 ' *&/ ' /.%

\"ZZ+:$%Z*8H '/.-.&.=$#">. 'j=+G.88. ' 8#$##H '/". ' G* '."&.= '>.=="&-.=#.& 'Y$;, '>+& 'e.*=+&.&

6P;=.&3 '(". 'N=8$:;. ' /".8.8 'Y.,,>.=,*8#.8 ' 8".;# '%$& ' ?G*%"&/.8# ' #.",F."8.@ ' "% '+c"/$#">.&

M#=.88'/.='7.#=+66.&.&'Y.,,.&3

R323J323'j$=1"&8+&98:;.'E=$&1;."#
j$=1"&8+&'"8#'/".';]*6"-8#.'&.*=+,+-"8:;.'4=1=$&1*&-'"%'6+=#-.8:;="##.&.&'T.7.&8$,#.=_':$3

2x'/.='P7.='bV[a];="-.&'?*&/';".='>3$3'd]&&.=@'8"&/'/$>+&'7.#=+66.&3'e.7.&'\XZ+['+/.=

51"&.8. ' ?$,,-.%."& ' >.=,$&-8$%#.& ' Q.F.-*&-.&H ' >.=]&/.=#.% ' L$&-7",/H ' d"1=+-=$Z;".H

,."8.=.='*&/'%+&+#+&.='MZ=$:;.'*&/'Q.F.-*&-88#D=*&-.&'F".'O$,,&."-*&-@'6$,,.& '2-,#,'7%

$*:;'B"-+='?d*81.,8#$==.'"&'>.=8:;"./.&.&'Q.=.":;.&@'*&/'-=+78:;,]-"-.='B*;.#=.%+='$*63

Q."'Q.F.-*&-.&'8.#G#'/".8.8'Y"##.=&'$*8H'F.8F.-.&'G3Q3'/".'M:;="6#',.8.=,":;'7,."7#3'd$&

*&#.=8:;."/.# ' >3$3 ' /$8 ' "/"+Z$#;"8:;. ' j$=1"&8+&[MX&/=+% ' %"# ' *&1,$=.= '^$,<-</,&' >+&

8.1*&/]=.%'j$=1"&8+&H'/.='/*=:;'5=#.="+8:,.=+8.H'4&#P&/*&-.&H'#+c"8:;.8'L.8:;.;.&'+/.=

$&/.=.'e+c.&'>.=*=8$:;#'F"=/3

(". 'D%&4*;,&' .=6+,-#'"3/3B3'/*=:;'5&#":;+,"&.=-"1$H'5%$&#"/"&H'(+Z$%"&[M*78#"#*#"+&'*&/

7.-,."#.&/.'d$`&$;%.&'F".'E=$&1.&-X%&$8#"1'*&/'Z8X:;+8+G"$,.'Q.#=.**&-3

Y*&]:;8#'F.=/.&'$,,.'MX%Z#+%.'G*='4"&8#*6*&-'/.8'E=$&1;."#8-=$/.8'&$:;'/.='."&;."#,":;.&

Q.F.=#*&-881$,$'6P='j$=1"&8+&'?Nj(BM@'7.*=#.",#3'<."#.='1$&&'%$&'/".'4=1=$&1*&-'"&'GF."

N&#.=$=#.& '/"66.=.&G".=.&H 'F+7." ' 8X%Z#+%$#"8:;' "& '/.= '.=8#.&'k=.%+= '/$8 'E=$&1;."#87",/

/+%"&".=#H 'F];=.&/'"&'/.='GF."#.&'\$,#*&-8"&8#$7","#]#'*&/'L$&-8:;F".="-1."#.&'?Z+8#*=$,

"&8#$7","#X '$&/'-$"# '/"66":*,#X_ 'j)L(@'P7.=F".-.&I2K3 '5*:;'Z=+-&+8#"8:;'*&/' #;.=$Z.*#"8:;

*&#.=8:;."/.&'8":;'/".'GF."'O+=%.&H'/$'/".'j)L([L=*ZZ.'$*6'/".'k;.=$Z".'/*=:;'/.&'4=8$#G

/+Z$%"&.=-.='j;$=%$1$'?/+Z$%"&.=-[4=8$#G[k;.=$Z".@'8:;,.:;#.='$&8Z=":;#H'."&'8:;&.,,.=.8

O+=#8:;=."#.&'/.='%+#+="8:;.&'Q.;"&/.=*&-.&'$*6F."8#'*&/'."&.'8:;,.:;#.=.'j=+-&+8.'$,8'/".

$&/.=. ' L=*ZZ. ' ;$#I2i3 ' (".8. ' N&#.=8:;"./. ' %D-.& ' ";=. ' N=8$:;. ' "& ' /.= ' Q.#.","-*&-

>.=8:;"./.&.='&.*=+&$,.='d.:;$&"8%.&';$7.&3

)%'d"##.,Z*&1#'/.8'E=$&1;."#8-.8:;.;.&8'8#.;.&'/".'/+Z$%"&.=-.&'e.*=+&.&3'j+8#%+=#.%

/*=:;-.6P;=#. ' M#*/".& ' ,".6.=#.& ' L=*&/ ' G*= ' 5&&$;%.H ' /$88 ' +c"/$#">.= ' M#=.88 ' ."&.

I2K Y.#*81X'.#'$,3H'2IUh
I2i Y.#*81X'.#'$,H'2IUh_'S$&1+>":'.#'$,3H'2IIV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2UV

M:;,P88.,8#.,,*&-'"%'M#.=7.&'/.='/+Z$%"&.=-.&'e.*=+&.&'."&&"%%#I2h3 '(".'e.*=+#+c"G"#]#

>+&'L,*#$%$#'?/$8'*&#.='Z;X8"+,+-"8:;.&'Q./"&-*&-.&'."&'.cG"#$#+="8:;.='k=$&8%"##.='"8#@

%$-'."&.'F.8.&#,":;.'B+,,.'7."%'8.,.1#">.&'M#.=7.&'/+Z$%"&.=-.='e.*=+&.&' '"%'B$;%.&

>+& ' j$=1"&8+& ' 8Z".,.&3 'L=+`. 'd.&-.& 'L,*#$%$# ' $,,.=/"&-8 ' 6D=/.=& ' /". ' 4&#8#.;*&- ' >+&

=.$1#">.&'M$*.=8#+668Z.G".8'*&/'>+&'e0H'F$8'G*%'Y.,,#+/'6P;=#I2b3'E,"&"8:;.'M#*/".&';$7.&

."&. ' >.=]&/.=#. ' E+&G.&#=$#"+& ' >.=8:;"./.&.= ' )+&.& ' ?G3Q3 ' .=;D;#. ' 4"8.&[ ' *&/ ' Y"&1[

E+&G.&#=$#"+&.&@'"%'&"-=+8#="$#$,.&'/+Z$%"&.=-.&'MX8#.%'-.G."-#I2R3'OP='/".'k;.=$Z".'>+&

j$=1"&8+&'8:;."&#'/.='-,"$,.'&.*=+#=+Z;.'O$1#+='?L(eOH'."&'d"#-,"./'/.='kLO[β'O$%",".@'."&

>".,>.=8Z=.:;.&/.= 'E$&/"/$#'G*'8."&I2UH 'F+7."'$7.= '/$8'j=+7,.%'7.8#.;#H '/$88 'Le(O'/".

Q,*#[\"=&[M:;=$&1.'&":;#'Z$88".=.&'1$&&I2I3'

R323J3J3'5,G;."%.=98:;.'E=$&1;."#
(".8.'4=1=$&1*&-'#="##'$7'/.%'iV3'T.7.&8a$;=H'#.",F."8.'6$%","]='-.;]*6#'*&/'>3$3'7."'O=$*.&

$*63'M".']*`.=#'8":;'$&6$&-8'"&'O+=%'>+&'L./]:;#&"88#D=*&-.&H'F"=/'8Z]#.='$7.='$*:;'>+&

>".,.&'$&/.=.&'G.&#=$,&.=>D8.&'MX%Z#+%.&'F".'N&=*;.H'0=".&#".=*&-88#D=*&-.&H'5Z;$8".H

5-&+8".'*&/'Z8X:;"8:;.&'!.=]&/.=*&-.&'F".'4*Z;+=".'+/.='(.Z=.88"+&.&'7.-,."#.#3

(". ' %$1=+81+Z"8:; ' 8":;#7$=. ' \"=&$#=+Z;".H ' /". ' >3$3 ' /". ' \"=&="&/. ' 7.#="66#H ' 8#.,,# ' 8":;

;"8#+,+-"8:; ' $,8 ' -=$&*,+>$1*+,]=. ' (.-.&.=$#"+& ' %"# ' 8.&",.& ' j,$f*.8H ' 5,G;."%.=[

(.-.&.=$#"+&86"7=",,.&'?/":1.'O"7=",,.&'"%'CX#+Z,$8%$'/.='e.=>.&G.,,.&@'*&/'.>#,3'5%X,+"/[

$7,$-.=*&-.&'/$=3'Q"+:;.%"8:;'G."-#'8":;'*3$3'."&.'=./*G".=#.'5:.#X,:;+,"&8X&#;.8.H'/".'$*6

/.='>.=="&-.=#.&'51#">"#]#'/.='C;+,"&$:.#X,$8.'7$8".=#3'(".'�#"+,+-".'>+&'5,G;."%.='"8#'&+:;

*&-.1,]=#H'%$&'>.=%*#.#'$7.='/".'Q.#.","-*&-'-.&.#"8:;.='*&/n+/.='%.#$7+,"8:;.='M#D=*&-.&H

7GF3'M,+F[!"=*8[)&6.1#"+&.&3'4"&.'-.G".,#.'k;.=$Z".'"8#'&+:;'&":;#'7.1$&&#H'F.8F.-.&'%$&

8":;'%"#'."&.='8X%Z#+%$#"8:;.&'Q.;$&/,*&-'7.-&P-.&'%*883

R323J3K3')8:;]%".'*&/'";=.'O+,-.&
(". ' :.=.7=$,. ' )8:;]%". ' "8# ' F.,#F."# ' ."& ' -=+`.8 ' j=+7,.% ' *&/ ' G3Q3 ' "& ' /.& ' NM5 ' /".

/="##;]*6"-8#.'k+/.8*=8$:;.IJV3');=.'P7,":;8#.'^$,<-</,&'"8#'/".'5Z+Z,.c".'?$*:;'M:;,$-$&6$,,

+/.= ' L.;"=&8:;,$-@H ' /". ' F"./.=*% ' *&#.=8:;"./,":;. ' N=8$:;.& ' ;$7.& ' 1$&&3 ' e.7.& ' /.%

"8:;]%"8:;.& ' \"=&"&6$=1#H ' /.= ' "&6+,-. ' ."&.= ' 4%7+,". ' ?F.-.& ' -*#.= ' "&#=$:.=.7=$,.=

I2h S.&&.='.#'$,3H'2IIU
I2b M$F$/$'.#'$,3H'9d.#;X,Z;.&X,ZX="/"*%3339H'2IIb_'M$F$/F$'.#'$,3H'9("66.=.&#'%.:;$&"8%83339H'2IIb_'M$F$/$'.#'

$,3H'9d.:;$&"8%8'+6'=.8"8#$&:.3339H'2IIb
I2R (.c#.='.#'$,3H'2IUI
I2U Qa+=1,*&/'.#'$,3H'2IIR_'L$8;'.#'$,3H'2IIU
I2I <$&-H'S3p3H'.#'$,3H'JVV2
IJV Q=+F&'.#'$,3H'2IIb_'d.&+##"'.#'$,3H'2IIb_'k+*%",.;#+H'2IIb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2U2

E+,,$#.=$,"8".=*&- ' 8.,#.&.= ' F.-.& ' ."&.= ' M#.&+8.@ ' .&#8#.;#H ' 1+%%# ' ;".= ' $*:; ' ."&.

"&#=$:.=.7=$,. 'd$88.&7,*#*&- ' ?+/.= 'Z="%]=.& ';]%+==;$-"8:;.& ' )&8*,#@ '*=8]:;,":; ' "&6=$-.3

T.#G#.=. '.&#8#.;# '/*=:;'."&. 'L.6]`=*Z#*= ' "%'L.;"=&H '/".'>3$3 '$*6-=*&/'>+&'5&-"+Z$#;".&

?G3Q3"&'!.=7"&/*&-'%"#'Q,*#;+:;/=*:1@'$*6#="##3'4"&.'N&#.=8:;."/*&-'/.='7."/.&'%D-,":;.&

4&#8#.;*&-8$7,]*6.'1$&&'&*='/*=:;'7",/-.7.&/.'!.=6$;=.&'F".'Ck'+/.='dBk'-.8:;.;.&H'/$

8":; ' /". '!">;$<>&' #=+#G ' *&#.=8:;"./,":;.= ' �#"+,+-". ' -,.":;.&W ' $1*# ' ."&8.#G.&/.

Q.8:;F.=/.&H ' /". ' 8":; ' &$:; ' /.% ' 7.#=+66.&.& ' \"=&$=.$, ' =":;#.& ' *&/ ' G3Q3 ' T];%*&-.&H

Q.F*`#8."&8['*&/'MZ=$:;8#D=*&-.&'7."&;$,#.&3

(". 'D%&4*;,&' =.":;#'>+&'&.*=+:;"=*=-"8:;.&'4"&-="66.&'G*='(=*:1.&#,$8#*&-'7."'Q,*#*&-.&

P7.='5#%*&-8['*&/'E=."8,$*6P7.=F$:;*&-H'8+F".'Q,*#/=*:18.&1*&-'7"8'G*='?6=P;G."#"-'G*

7.-"&&.&/.&@ ' E=$&1.&-X%&$8#"13 ' (*=:; ' e.*=+Z=+#.1#">$ ' 1$&& ' /". ' !.=8+=-*&- ' >+&

"&6$=1#6.=&.&H' a./+:;'"%')8:;]%".7.=.":;',".-.&/.&'e.*=+&.&'>.=7.88.=# 'F.=/.&H'F$8'/$8

l7.=,.7.&'/.='Y.,,.&'.=%D-,":;#'*&/'8+'/.&'M:;$/.&'/.8')&6$=1#.8'7.-=.&G#3

(".'Y.,,.&'"&'*&%"##.,7$=.='e];.'/.8')&6$=1#.8'8"&/'F.-.&'/.='%$88">.&'d$&-.,>.=8+=-*&-H

/.%'D/.%7./"&-#.&'(=*:1'*&/'/.&'#+c"8:;.&'4"&6,P88.&H'/".'/*=:;'/".'$&6$,,.&/.&'j=+/*1#.

/.8 'Y.,,8#+66F.:;8.,8 ' *&/ ' /$8 ' .>#,3 ' $*8-.#=.#.&. 'Q,*# ' ?4"8.& 'F"=1# ' #+c"8:; ' *&/ ' .=G.*-#

+c"/$#">.& 'M#=.88@ ' .&#8#.;#H '&":;# 'G* ' =.##.&3 '(+:;'/.= 'Q.=.":;H ' "& '/.%'8":; '/.= 'M:;$/.&

.=8#=.:1#H'=.":;#'$*:;'"&'.&#6.=&#.=.'L.7".#.H'/".'$*6'."&.'!.=8+=-*&-'/*=:;'/$8'7.#=+66.&.

Q,*#-.6]` ' $&-.F".8.& ' 8"&/ '+/.= '*&#.= ' /.%'m/.%/=*:1H '7GF3 '/.& ' $*8#=.#.&/.& 'k+c"&.&

,."/.&3 ' (".8. ' G."-.& ' ."& ' G3k3 ' $,8 ' j$&"1=.$1#"+& ' 7.G.":;&.#.8 ' !.=;$,#.& ' *&/ ' -.;.& ' +6#

.7.&6$,,8 ' G*-=*&/.H ' F$8 ' /". ' B.-.&.=$#"+&86];"-1."# ' /.8 ' YeM ' ."&8:;=]&1#H ' /$ ' F.&"-.=

e.*=+&.& 'G*= 'l7.=&$;%.' $*8-.6$,,.&.= 'O*&1#"+&.& 'G*= '!.=6P-*&-' 8#.;.& '*&/ ' $*:; '/.=

-.8:;]/"-#.'Q.=.":;'-=D`.='"8#3

R323J3i3'5,#.=87./"&-#.'(.-.&.=$#"+&
($8'5,#.=8-.;"=&'F."8#'P7,":;.=F."8.'$#=+Z;"8:;.'!.=]&/.=*&-.&'$*6H'>3$3'/$'O,P88"-1."#'$*8

/.%'YeM'>.=,+=.&'-.;#'*&/'/".'e.=>.&G.,,.&'&":;#'%.;='+Z#"%$,'>.=8+=-#'8"&/H'F.8F.-.&

8".'8#.=7.&'?$7'/.%'JV3'T.7.&8a$;=':$3'JV'VVVnk$-@3'\"8#+,+-"8:;'6"&/.#'%$&'8.&",.'(=*8.&

?$*:; ' 8.&",. ' j,$f*.8 ' +/.= ' 5%X,+"/[j,$f*.8 ' -.&$&&#_ ' .8 ' ;$&/.,# ' 8":; ' *% ' "&#.=8#"#".,,.

57,$-.=*&-.& ' &.*=+&$,.= ' O",$%.&#Z=+#."&.@H ' 5,G;."%.=[ ' *&/ ' (.-.&.=$#"+&86"7=",,.& ' *&/

j+,X-,*:+8$&."&8:;,P88.3'5*:;'8:;."&#'/$8'5,#.=&'/.8'L.;"=&8'%"#'."&.='!.=]&/.=*&-'/.=

&.*=+&$,.&'C$J^[\+%D+8#$8.'."&;.=G*-.;.&IJ23

IJ2 k;"7$*,#'.#'$,3H'2IIU_'!.=1;=$#81X'g'k+.8:*H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2UJ

R3J3'(".'B+,,.'>+&'!"#$%"&'('"%'YeM'' IJJ''

!"#$%"& '( ';$# ' "% 'e.=>.&8X8#.%'F."#=.":;.&/. '<"=1*&-.&H ' /". ' 7." ' /.= ' >+=-.7*=#,":;.&

4&#F":1,*&- ' $&-.6$&-.&IJKH ' P7.= ' /.& ' 4"&6,*` ' $*6 ' ,+1$,. ' )%%*&=.$1#"+&.& ' *&/

5,#.=*&-8Z=+G.88. ' 7"8 ' G*= ' 4"&6,*`&$;%. ' $*6 ' M#"%%*&-.& ' *&/ ' Z8X:;"8:;. ' M#D=*&-.&

=.":;.&IJi3'(.&&+:;'%*`'%$&'/$>+&'$*8-.;.&H'/$88'/".8.'466.1#.'F."#-.;.&/'$*:;'/*=:;

$&/.=. ' M*78#$&G.& ' *&/ ' M"-&$,P7.=#=$-*&-8F.-. ' >.=%"##.,# ' F.=/.& ' 1D&&.&H ' /$ ' F./.=

=$:;"#"8:;.'d.&8:;.&'+66.&8":;#,":;.'O*&1#"+&88#D=*&-.&'/.8'e.=>.&8X8#.%8'G."-.&H'&+:;

G3Q3'7."'!(B'[n['d]*8.&'/.*#,":;.'57&+=%"#]#.&'/.8'L.;"=&8'>+=,".-.&IJh3'Q."',.#G#.=.&''%$-

8":; ' $7.= ' >".,,.":;# ' $*:; ' F.-.& ' ";=.= ' -$&G ' 8Z.G".,,.& ' *&/ ' 8+=-6],#"- ' 1+&#=+,,".=#.&

N%F.,#7./"&-*&-.&'/".'B+,,.'>+&'C$,:"#="+, ' "%'e.=>.&8X8#.%'*&/'/".'Q./.*#*&-'8."&.8

O.;,.&8 ' &":;# '+66.& ' G."-.&3 '!([d$&-., ' "& ' /.= ' >+=-.7*=#,":;.& '4&#F":1,*&- '>+& 'B$##.&

6P;=#.'/.%'-.-.&P7.='G*'>.=]&/.=#.='O*&1#"+&'>+&'d"#+:;+&/=".&H'MX&$Z8.&'*&/'YX#+81.,.##

"%'L.;"=&'/.=';.=$&-.F$:;8.&.&'k".=.IJb3

Y*'/".8.%'k;.%.&7.=.":;'6.;,.&'-.&$*.=.'N&#.=8*:;*&-.&'&+:;H'F.8F.-.&'%$&'>+&'/.%

1+%Z,.c.& 'L.6,.:;# ' /.= ' >".,.& '466.1#. ' *&/ '<.:;8.,F"=1*&-.& ' GF"8:;.& ' >.=8:;"./.&.&

<"=1*&-8#=]-.=&'&+:;'=.,$#">'F.&"-'F."`3'48'F"=/',$&-.'*&/'"&#.&8">.'5=7."#'7.&D#"-.&H'*%

;".='E,$=;."#'P7.='Y*8$%%.&;]&-.'*&/'(.#$",8'G*'.=,$&-.&3'(".8.'N&#.=8*:;*&-.&'8"&/'$7.=

8"&&>+,,H'/$'8".'/$8'!.=8#]&/&"8'/.='Y*8$%%.&;]&-.'*&/'O*&1#"+&8$7,]*6.'>.=7.88.=&'*&/

/".'k;.=$Z".=7$=1."#'>+&'YeM[4=1=$&1*&-.&'+Z#"%".=.&'1D&&#.&3'M+'-"7#'.8'G3Q3'#=+#G'."&.8

-=+`.& ' Q./$=6.8 ' *&/ ' >".,.& ' S$;=.& ' $*6F]&/"-.= ' M#*/".& ' &+:; ' 1."& ' d./"1$%.&# ' "%

1,"&"8:;.&'L.7=$*:;H'/$8'8Z.G"6"8:;'$*6'e.*=+&.&'F"=1#3

IJJ (".'58Z.1#.'/".8.8'k;.%$8H'/".'8":;'$*88:;,".`,":;'$*6'/.&'Q.=.":;'/.='5*#+"%%*&1=$&1;."#.&'+/.='/.='
k*%+=.'7.G".;.&H'F.=/.&'"%'E$Z"#.,'P7.='dM'?E$Z3'K3K323@H'7GF3'P7.='\"=&#*%+=.'?E$Z3'h3b3J3@'7.;$&/.,#3

IJK L$=:"+&'.#'$,3H'JVVJ_'4X,.8'.#'$,3H'JVVK'-.7.&'Q."8Z".,.'$*8'/".8.%'F."#,]*6"-.&'k;.%.&-.7".#H'/$8'F".'$,,.'
.%7=X+&$,.&'*&/'6.#$,.&'O*&1#"+&.&'/.8'([\+=%+&.8'"&'/".8.='5=7."#'$*8'j,$#G-=P&/.&'&":;#'?$*86P;=,":;@'
7.8Z=+:;.&'F.=/.&'1$&&3

IJi (".8.'<"=1*&-87.=.":;.'F.=/.&'F."#.='*&#.&'-.&$*.='7.;$&/.,#3
IJh C;*&'T"'.#'$,3H'2IIR_'p+8;"G$F$'.#'$,3H'2IIR_'j$&/$'.#'$,3H'JVV2
IJb 4X,.8'.#'$,3H'9(.>.,+Z%.&#$,'>"#$%"&'('/.6":".&:X'"8'$88+:"$#./3339H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2UK

R3J323'!"#$%"&'('B.G.Z#+=.&
)%'B$;%.&'/.='-.&.=.,,.&'M*:;.'&$:;'&.*.&'T+1$,"8$#"+&.&'/.8'!(B'6$&/'%$&'$*:;'"%

YeM ' $*6 ' >.=8:;"./.&.& ' Y.,,#XZ.&IJR' *&/ ' "& ' >.=8:;"./.&.& 'Q.G"=1.& ' /.8 'e.=>.&8X8#.%8

/".8.&'B.G.Z#+=W'$*6'e.*=+&.&'*&/'L,"$G.,,.&'/.8',"%7"8:;.&'MX8#.%8H'j,.c*8':;+="+"/.*8H

\"ZZ+:$%Z*8H''Z=]6=+&#$,.&'C+=#.cH'C.=.7.,,*%H'k;$,$%*8H'/.='5%X-/$,$H'8*7>.&#=":*,]=.&

Y+&. ' ?."&.= ' /.= ' F":;#"-8#.& ' Q.=.":;. ' "% ' L.;"=&H ' /". ' ,.7.&8,$&- ' e.=>.&8#$%%G.,,.&

$*6F."8#IJU@H ' 8+F". ' $&/.=.= ' B.-"+&.& ' /.8 ' L.;"=&8H ' BP:1.&%$=18 ' *&/ ' Z.="Z;.=.&

e.=>.&8X8#.%83'4"&"-.'/".8.='B.-"+&.&'?\"ZZ+:$%Z*8H'Z=]6=+&#$,.='C+=#.c'*&/'C.=.7.,,*%@

8"&/'+6#'>+&'&.*=+/.-.&.=$#">.&'4=1=$&1*&-.&'7.#=+66.&IJIH'/+:;'P7.='/".'/+=#'/*=:;'!(

+/.= ' C$,:"#="+, ' $*8-.,D8#.& ' B.$1#"+&.& ' "8# ' F.&"- ' 7.1$&&#3 ' 5,,.=/"&-8 ' F."` ' %$&H ' /$88

C$,:"#="+,'/".'Q,*#[\"=&[M:;=$&1.'/*=:;8:;=."#.&IKV'*&/'$&'!(B98'"%'L.;"=&'7"&/.&IK2'1$&&H

F+7."'8."&.'Z;X8"+,+-"8:;.'E+&G.&#=$#"+&'/+=#'7."':$3'2VZd',".-#IKJ3'Y*8]#G,":;'F*=/.&'"%

YeM'$*:;'d.%7=$&=.G.Z#+=.&'6P='C$,:"#="+,'.&#/.:1#IKKH'/".'8:;&.,,.'<"=1*&-.&'>+&'!(B[

T"-$&/.&'>.=%"##.,&3

(".'F."#.'!.=7=."#*&-'>+&'>.=8:;"./.&.&'B.G.Z#+=#XZ.&'"%'YeM'-"7#'."&.&'.=8#.&'\"&F."8

$*6'/".'/+=#'>".,6],#"-.&'5*6-$7.&'/.8'([\+=%+&83'M".'.=%*#"-#'G*'/.='k;.8.H'/$88'C$,:"#="+,

"%'YeM'F".'."&'&.*=+$1#">.8'M#.=+"/'/".'4==.-7$=1."# '/.= 'e.*=+&.&'%+/*,".=# '*&/'$*:;

F."#.=.'.,.1#=+Z;X8"+,+-"8:;.'j;]&+%.&.'7.."&6,*88#IKi3

R3J3J3'!"#$%"&'('d.#$7+,"8%*8
)%'L.;"=&'?*&/'GF$='G3Q3'"%'\XZ+#;$,$%*8H'"&'/.='M*78#$&#"$'&"-=$H'"%'C.=.7.,,*%'*&/'"&

/.& ' e.*=+&.& ' /.= ' B.#"&$@ ' F*=/. ' ."&.=8."#8 ' /". '2α[\X/=+cX,$8.H ' $&/.=.=8."#8 '/". ' Ji[

\X/=+cX,$8.'&$:;-.F".8.&IKh'?83'5773'Jb@3

($%"#'>.=6P-#'/$8'YeM'P7.='/".'4&GX%$*88#$##*&-'G*='MX&#;.8.'*&/'G*%'577$*'/.8'$1#">.&

([\+=%+&8H'F$8'/".8.%'."&.'-*#'8#.*.=7$=.H'$*#+['*&/n+/.='Z$=$:="&.'O*&1#"+&'."&=]*%#H'/".

>3$3'>+%'Jh?0\@(K[M.=*%8Z".-.,'$7;]&-#'*&/'!('$,8';+=%+&.,,.8'e.*=+8#.=+"/'%"#'."&.=

F+;,'F":;#"-.&'B+,,.'"%'e.=>.&8X8#.%'/$=8#.,,#IKb3

IJR M#*%Z6'.#'$,3H'2IRI_'M#*%Z6'.#'$,3H'2IUJ_'M#*%Z6'.#'$,3H'2IUU_'C+=&.#'.#'$,3H'2IIU_'j=P6.='.#'$,3H'2III_'Q$$8'.#
$,3H'JVVV_'T$&-=*7'.#'$,3H'JVV2_'<$,7.=#'.#'$,3H'JVV2

IJU !..&8#=$'.#'$,3H'2IIU
IJI <$,7.=#'.#'$,3H'JVV2_'4X,.8'.#'$,3H'JVVh
IKV L$8:+&[Q$==.'g'\*.#H'2IUK
IK2 T$&-*7'.#'$,3H'JVV2_'L$=:"+&'.#'$,3H'JVVK
IKJ E$,*.66'.#'$,3H'9d.:;$&"8%8'+6'&.*=+Z=+#.:#">.3339H'JVVi
IKK S"$'g'e"%.=.H'2III
IKi Y$1+&'.#'$,3H'2IIU_'B*ZZ=.:;#'g'\+,87+.=H'2III
IKh M#[5=&$*/H'2III_'Y.;&/.='.#'$,3H'JVV2_'4X,.8'.#'$,3H'JVVh
IKb j=P6.='.#'$,3H'2III_'Q=.F.='.#'$,3H'JVV2_'L$=:"+&'.#'$,3H'JVVJ_'4X,.8'.#'$,3H'JVVK_'Q=+F&'.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Ui

R3J3K3'<"=1*&-.&'$*6'G.,,*,]=.='47.&.
(". ' 8#$=1.& ' &.*=+Z=+#.1#">.& '466.1#.' >+& 'C$,:"#="+, ' 7$8".=.& ' $*6 '%.;=.=.& ' >+&."&$&/.=

*&$7;]&-"-.&'d.:;$&"8%.&IKR' ?83'5773'Jb'*&/'k$73 '22@_'8".'>.=;"&/.=&'+/.='>.=%"&/.=&

M:;]/.&H ' >.=7.88.=& ' /". ' !.=8+=-*&- ' /.= ' e.=>.&G.,,.& ' *&/ ' ;.%%.& ' /". ' $,#.=87./"&-#.

e.*=+/.-.&.=$#"+&3 ' (". ' +Z#"%".=#. ' e.=>.&G.,,>.=8+=-*&- ' "8# ' 6P= ' /". '<"=1*&-.& ' "& ' /.&

7."/.&'$&/.=.&'Q.=.":;.&'%"#>.=$&#F+=#,":;H'/$'8".'/.&'Y*8#$&/'/.='Y.,,.&'>.=7.88.=#'*&/

8+%"#'";=.'<"/.=8#$&/86];"-1."#'.=;D;#'?83*3@3

e.*=+#=+Z;".
e.*=+#=+Z;"8:;. ' O];"-1."#.& ' 7.F."8# ' !( ' /*=:; ' 8."&. ' )&/*1#"+& ' >.=8:;"./.&.=

e.*=+#=+Z;"&.IKUW ' "& ' e.*=+&.&H ' L,"$G.,,.& ' *&/ ' M:;F$&&98:;.& ' Y.,,.& ' 8#"%*,".=# ' .8 ' /".

4cZ=.88"+& ' /.8 'e.=>.&[<$:;8#*%86$1#+=8 ' ?eLO@IKIH ' /.8 'e.*=+#=+Z;"& 'ekKH ' /.8 ' -,"$,.&

&.*=+#=+Z;.&'O$1#+=8'?L(eOH'/.='G3Q3'/".'/*=:;')8:;]%".'.&#8#.;.&/.&'M:;]/.&'$%'YeM

>.=="&-.=#IiV' *&/'$&#"$Z+Z#+#"8:;H'7GF3'$&#"+c"/$#">'F"=1#@'*&/'/.8'e.*=+#=+Z;"&[B.G.Z#+=8

ZRhekBH';.%%#';"&-.-.&'/".'Q",/*&-'>+&'ekiIi23'C$,:"#="+,'6D=/.=#'8+'/".'e.*.&#8#.;*&-'>+&

e.*="#.&H'*&/'8."&'d$&-.,'6P;=#'G*'>.=%"&/.=#.='Q",/*&-'>+&'ZRhekB'*&/'e.*=+#=+Z;"&.&IiJ3

N&#.='"8:;]%"8:;.&'Q./"&-*&-.&'"%'L.;"=&'7.F"=1#'/".8.')&/*1#"+&'/.='e.*=+#=+Z;"&.'/.&

&.*=+Z=+#.1#">.&'466.1#'>+&'C$,:"#="+,IiKH'*&/'$*:;'6P='/".'<"=1*&-'/.8'([\+=%+&8'-.-.&

/".'5,#.=8/.-.&.=$#"+&'/.8'YeM'8"&/'/".8.'d.:;$&"8%.&'>.=$&#F+=#,":;Iii3

e.*=+Z=+#.1#"+&
)%'Q.=.":;'/.= 'M:;*#G6*&1#"+&.&'>+&'!(B[5-+&"8#.&'6P= '/$8'L.;"=&'8"&/'G*&]:;8#' ";=.

"%%*&%+/*,$#+="8:;.&'O];"-1."#.&'G*'&.&&.&IihH'/".'8":;'$,8')%%*&8*ZZ=.88"+&']*`.=&'*&/

8+ ' "%%*&7./"&-#. 'M:;]/.& '-.="&- ';$,#.&3 'C$,:"#="+, 'F"=1# '&":;# '&*= ' $*6 'Z$#=+*",,".=.&/.

Y.,,.&'/.=')%%*&$7F.;=H'8+&/.=&'$*:;'$*6'Y.,,.&H'/".'F".'d":=+-,"$'*&/'58#=+:X#.&'"%

YeM'=.8"/".=.&Iib3'48'"&/*G".=#';".='/".'Q",/*&-'/.='$&#""&6,$%%$#+="8:;.&'CX#+1"&.')T[i'*&/

IKR M;"&Z+'.#'$,3H'JVVV_'B+#1".F":G'.#'$,3H'JVV2_'L$=:"+&'.#'$,3H'JVVJ
IKU C;.&'.#'$,3H'JVVK
IKI M$Z+="#+'.#'$,3H'2IIK_'M$Z+="#+'.#'$,3''2IIi'8#.,,#.&'$*:;'"&'>">+'/".'!(["&/*G".=#.'M#."-.=*&-'/.='eLO[

Q",/*&-'6.8#3'5*:;'."&'!([5&$,+-'?CQ'2VIK@'G."-#.'7."'B+77"&8'.#'$,3H'2IIR'/".'-,.":;.'<"=1*&-3
IiV L.&$*.=.8'P7.='/".'d.:;$&"8%.&'/.='L(eO[<"=1*&-.&'"8#'7."'<$&-H'p3H'.#'$,3H'JVVJ'&$:;G*,.8.&3
Ii2 )&'>"#=+'4=-.7&"88.'7."'e.>.*'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'=.-*,$#.83339H'2IIi_'e.>.*'.#'$,3H'9MX&#;.8"8

+6'2HJh[/";X/=+cX>"#$%"&'(K3339H'2IIi_'C+=&.#'.#'$,3H'2IIU_'!.="#X'.#'$,3H'2III_'Q$$8'.#'$,3H'JVVV_'<$&-H'p3H'.#'
$,3H'JVVV_'<$&-H'S3p3H'.#'$,3H'JVV2_'M$&:;.G'.#'$,3H'JVVJ_'Q=+F&'.#'$,3H'JVVK_'4X,.8'.#'$,3H'JVVK3

IiJ Q=.F.='.#'$,3H'JVV2_'4=7.&'.#'$,3H'JVVJ
IiK <$&-H'p3H'.#'$,3H'JVVV
Iii T$&/6".,/'g'C$/F$,,$/.=[e.$,H'2IIU_'L$=:"+&'.#'$,3H'JVVJ
Iih Q.%"88'.#'$,3H'JVVJ_'C$Z"$#"'.#'$,3H'JVVJ_'d..;$&'g'(.T*:$H'JVVJ_'8".;.'>3$3'5*86P;=,":;.8'"%'E$Z"#.,'P7.=

/$8')%%*&8X8#.%3
Iib e$#$6'.#'$,3H'2IIb_'L$=:"+&'.#'$,3H'2IIR_'L$=:"+&'.#'$,3H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Uh

kLO[β947H 'F+;"&-.-.&'/". 'Z=+"&6,$%%$#+="8:;.&'CX#+1"&.' )T[bH 'keO[α' *&/'Ld[CMO'"&

";=.='4cZ=.88"+&'"&'d":=+-,"$[Y.,,.&'-.;.%%#'F.=/.&IiU3'5*:;'d\C'))'*&/'/.='C+6$1#+=

C(i 'F.=/.& ' "& ' ";=.= ' Q",/*&- ' -.;.%%#H ' *&/ ' /".8. ' 8Z".,.& ' ."&. ' 7./.*#8$%. ' B+,,. ' 7."

$*#+"%%*& ' $7,$*6.&/.& ' j=+G.88.& ' "% 'YeMIiI3 '(*=:; ' ";=. ' )&;"7"#"+& ' .=8:;F.=# '!( ' /".

5&#"-.&Z=]8.&#$#"+&'*&/'/".'51#">".=*&-'>+&'TX%Z;+:X#.&3

<."#.=. ' M:;$/>.=%"&/.=*&- ' .=%D-,":;.& '!(B[T"-$&/.& '/*=:; '/". 'B./*1#"+& '/.8 'C$J^[

MZ".-.,8'"%'L.;"=&IhVH'/$'/$8'5*8%$`'&.*=+#+c"8:;.='j=+G.88.'Z$=$,,.,'G*'8."&.%'e">.$*

G*&"%%#H'/".8.'$,8+'7."'&"./="-.='C$J^[E+&G.&#=$#"+&'-.="&-.='$*86$,,.&Ih23'(".'7."/.&';".=

7.1$&&#.&'57,]*6.'8:;P#G.&'/".'e.*=+&.&'>+='#+c"8:;.&'M:;]/.&H'"&/.%'8".'$*6'GF."'5=#.&

/.& ' "&#=$:.,,*,]=.& ' C$J^[MZ".-., ' 8.&1.&IhJ3 ' 4"&.=8."#8 ' ;.%%# ' !( ' "% ' \"ZZ+:$%Z*8 ' /".

Q",/*&-'>+&'C$J^[E$&],.&'/.8'T[kXZ8IhKH '$&/.=.=8."#8'6D=/.=#'.8'/".'4cZ=.88"+&'/.='C$J^[

7"&/.&/.&'j=+#."&.'j$=>$,7*%"&H'C$,7"&/"&'(I1'*&/'C$,7"&/"&'(JU1Ihi3'(*=:;'/".')&;"7"#"+&

>+&'C$J^[E$&],.&'/.8'T[kXZ8'.=G.*-#'C$,:"#="+,'&":;#'&*='&.*=+Z=+#.1#">.'466.1#.H'8+&/.=&

-=."6#'$*:;'"&'F.8.&#,":;.':$,:"*%[$7;]&-"-.'&.*=+&$,.'j=+G.88.'."&3'(".8.'*%6$88.&'/".

4==.-7$=1."#H ' /". ' L.&.cZ=.88"+& ' *&/ ' /.& ' T$&-G."#[MZ$&&*&-8$*6[ ' *&/ ' [$77$* ' "&

e.=>.&G.,,.&Ihh3

4"&.&'G*8]#G,":;.&'M:;*#G%.:;$&"8%*8'8#.,,#'/".'M#."-.=*&-'/.='51#">"#]#'/.= 'γ[L,*#$%X,[

k=$&8Z.Z#"/$8. ' /$=H ' /". ' /$8 ' M:;,P88.,.&GX%'/.8 'L,*#$#;"+&8#+66F.:;8.,8 ' "8#Ihb3 ' M+ 'F"=1#

C$,:"#="+, ' Z=+#.1#"> ' -.-.& ' /". ' .cZ.="%.&#.,, ' /*=:; ' 4"8.&[ ' *&/ ' Y"&1[)+&.& ' >.=*=8$:;#.&

e+c.&'$%'L.;"=&H'"&/.%'.8'/".'E+&G.&#=$#"+&'/.8'5&#"+c"/$&8'L,*#$#;"+&'?LM\H'/$8'>+='/.=

M:;$/F"=1*&- ' >+& ' B$/"1$,.& ' 8:;P#G#@ ' .=;D;#. ' *&/ ' /$/*=:; ' /". ' -.7",/.#. ' d.&-. ' $&

<$88.=8#+66Z.=+c"/'?\J0J@'>.=="&-.=#IhR3

e$&+%+,$=.'E+&G.&#=$#"+&.&'>+&'C$,:"#="+,'?VH2[2VV'&d@'8:;P#G.&'/".'e.*=+&.&'$,8+'>+=

/.& ' /"=.1#.& '<"=1*&-.& ' >+& ' M*Z.=+c"/ ' ?z0J[@' *&/ '<$88.=8#+66Z.=+c"/ ' ?\J0J@IhUH ' /+:;

"&#.=$-".=.&'/".'=.$1#">.&'M$*.=8#+66['*&/'M#":18#+66>.=7"&/*&-.&'$*:;'%"#'/.&'<"=1*&-.&

947 C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX>"#$%"&'(K'"8'$'Z+8"#">.3339H'2IIU
IiU C$&#+=&$'.#'$,3H'2IIb_'(9\.,,.&:+*=#'.#'$,3H'JVVK_'L$=:"+&'.#'$,3H'JVVK'7.=":;#.&'-,.":;,$*#.&/H'F+7."'

(9\.,,.&:+*=#'.#'$,3'$*6'47.&.'/.='%Be5'7."')T[b'*&/'keO[α'1."&.'\.%%*&-'6.8#8#.,,.&'1+&&#.&'*&/'
/$;.='."&.&'Z+8##=$&81="Z#"+&.,,.&'j=+G.`'>.=%*#.&3

IiI Q.%"88'.#'$,3H'JVVJ_'L$=:"+&'.#'$,3H'JVVJ_'L$=:"+&'.#'$,3H'JVVK
IhV Q=.F.='.#'$,3H'JVV2_')7"'.#'$,3H'JVV2_'L$=:"+&'.#'$,3H'JVVJ_'"&#.=.88$&#.='<."8.'F"=1#'C$,:"#="+,';".='

.&#-.-.&'8."&.='P7,":;.&'<"=1$=#'*&/'8.&1#'/.&'C$,:"*%8Z".-.,3
Ih2 M;"&Z+'.#'$,3H'JVVV
IhJ T"H'j"==+'g'(.%$XH'2IIU_'C+=&.#'.#'$,3H'2IIU_'TD8.,'g'<.;,"&-H'9e+&-.&+%":'$:#"+&83339H'JVVK
IhK Q=.F.='.#'$,3H'JVV2_'TD8.,'g'<.;,"&-H'9e+&-.&+%":'$:#"+&83339_'JVVK_'TD8.,'g'<.;,"&-H'9e+&[-.&+%":'

$,/+8#.=+&.3339H'JVVK
Ihi M*#;.=,$&/'.#'$,3H'2IIJ_'C+=&.#'.#'$,3H'2III_'T"H'j"==+'g'(.%$XH'2IIU_'TD8.,'g'<.;,"&-H'9e+&-.&+%":'

$:#"+&83339H'JVVK_'TD8.,'g'<.;,"&-H'9e+&[-.&+%":'$,/+8#.=+&.3339H'JVVK
Ihh Q=.F.='.#'$,3H'JVV2
Ihb L$=:"+&'.#'$,3H'JVVJ_'L$=:"+&'.#'$,3H'JVVK
IhR C;.&'.#'$,3H'JVVK_'T"&'.#'$,3H'9Y"&:["&/*:./'$Z+Z#+8"83339H'JVVK
IhU C;$#.=a..H'JVV2_')7"'.#'$,3H'JVV2_'T"&'.#'$,3H'JVVK_'k.#":;'.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Ub

/.8'([\+=%+&83'M".';.%%.&'/".'M"-&$,P7.=#=$-*&-'$*6'47.&.'/.='k=$&81="Z#"+&8"&/*1#"+&H

F$8'/". '&.*=+Z=+#.1#">.&'<"=1*&-.&'>+&'!('8#$=1'7.."&6,*88#3 '<];=.&/'/$8'M$*.=8#+66[

=$/"1$,H 'M*Z.=+c"/'*&/'j.=+c"&"#="# '/".'588+G"$#"+&'/.8',"-$&/.&-.7*&/.&.&'!(B'%"#'/.=

(e5'"==.>.=8"7., ';.%%.&H' "8# '/".8.= '466.1# '7." '\J0J' #.",F."8.' =.>.=8"7.,IhI' *&/'7." 'e0

>D,,"-'=.>.=8"7.,3 'T.#G#.=.8'F"=/'/$;.='$,8'd+/*,$#+='/.='-.&+%"8:;.&'!([<"=1*&-.&'"%

L.;"=& '$&-.8.;.&IbVH '/$' "%'L.-.&G*-'G*'/.& '466.1#.&'>+&'e0'$*6 '/". '51#">"#]#.& '>+&

C$,:"#="+,'$*:;',.#G#.=.8'/.&'e0[MZ".-.,'8.&1.&'1$&&3'\".=G*'"&;"7".=#'.8'"%'L.;"=&'*&/

BP:1.&%$=1'/".'4cZ=.88"+&'/.='"&/*G".=7$=.&'kXZ'))'e0[MX&#;$8.'?e0M'))'+/.='"e0M@Ib23

(".8.'\.%%*&-'/.='e0[4&#8#.;*&-'.=6+,-#'"&'e.*=+&.&H'0,"-+/.&/=+-,"$H'd":=+-,"$'*&/

58#=+:X#.&'?*&/'$*:;'"&'d$:=+Z;$-.&H'83'E$Z3'K3J3i3@'*&/'7.=*;#'$*6'/.='Q"&/*&-'/.8'!([

!(B[E+%Z,.c.8'$&'."&'#=$&81="Z#"+&8;.%%.&/.8'!(B4'"&'/.='j=+%+#+==.-"+&'/.8'e0M'))[

L.&8IbJ3'M".'"8#'."&'F":;#"-.='d.:;$&"8%*8'/.='&.*=+Z=+#.1#">.&'<"=1*&-.&'>+&'C$,:"#="+,H

/$ ' /". ' )&/*1#"+& ' /.= ' e0M ' )) ' "& ' e.*=+&.& ' *&/ ' $&/.=.& ' Y.,,.& ' /.8 ' YeM ' 7." ' >".,.&

!.=,.#G*&-.& ' *&/ 'E=$&1;."#.& ' ?F". ' )8:;]%".H '5,G;."%.=H ' j$=1"&8+&H '5)(M ' *&/ ' $&/.=.

)&6.1#"+&.&H'dM'*&/'454@'$*6#="##H '*&/'."&.'P7.=%]`"-.'Q",/*&-'>+&'e0'e.*=+&.&'*&/

0,"-+/.&/=+:X#.&'%$88">'8:;]/"-#IbK3

5*:;'"%'4"&8$#G'-.-.&'>.=8:;"./.&.'e.*=+#+c"&.'F".'L,*#$%$#IbiH'b[\X/=+cX/+Z$%"&'?b[

0\(5@IbhH ' 2[d.#;X,[i[j;.&X,ZX="/"& ' *&/ ' T[Q*#;"+&"&[M*,6+c"%"&IbbH ' 8+F". ' 7."

.cZ.="%.&#.,,.=')8:;]%".'"%'L.;"=&IbR'7.F".8'C$,:"#="+,'."&.'&.*=+Z=+#.1#">.&'O];"-1."#.&3

Q."'/.='Q.*=#.",*&-'/.='M:;*#G%.:;$&"8%.&'/.8'([\+=%+&8'>.=-,":;'%$&'!([5&$,+-$'F".

?JiB@[2HJi[(";X/=+cX>"#$%"& ' (K' ?jB)[J2I2@ ' %"# ' C$,:"#="+,H ' /$ ' /". ' &.*=+Z=+#.1#">.&

<"=1*&-.&'>+&'/.='Z.="Z;.=.&'C$,:"*%;+%D+8#$8.'*&$7;]&-"-'8:;."&.&3'e.7.&'/.%'+7.&

7.8:;=".7.&.& '\J0J' F*=/.&'$*:;'e[d.#;X,[([58Z$=#$# ' ?ed(5@'*&/'E$"&$#.[M]*=. ' q/".

7."/.'/*=:;'>.=8#]=1#.'5*88:;P##*&-'>+&'T$:#$#[(.;X/=+-.&$8.'?T(\@'/.$1#">".=#'F.=/.&

1D&&.&o'$,8'#+c"8:;.'k.8#8*78#$&G.&'>.=F.&/.#3'(".'5&$,+-$'>.=="&-.=#.&'/".'M:;]/.&'"&

>"#=+'/.*#,":;H'*&/'$*:;'."&'5&8#".-'/.='T(\'1+&&#.'-.%.88.&'F.=/.&IbU3

IhI E=D&:1.'.#'$,3H'JVVJ
IbV E=D&:1.'.#'$,3H'JVVJ
Ib2 L$=:"+&'.#'$,3H'2IIR_'L$=:"+&'.#'$,3H'JVVJ_'L$=:"+&'.#'$,3H'JVVK
IbJ L$=:"+&'.#'$,3H'JVVK
IbK d"#=+>":'.#'$,3H'2IIi_'($F8+&'.#'$,3H'2IIb
Ibi )7"'.#'$,3H'JVV2
Ibh <$&-H'S3p3H'.#'$,3H'JVV2
Ibb M;"&Z+'.#'$,3H'JVVV
IbR M".;.';".=G*'/$8'E$Z"#.,'P7.='k".=>.=8*:;.'G*%'k;.%$'/.='Y"=1*,$#"+&88#D=*&-.&3
IbU k.#":;'.#'$,3H'JVVi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2UR

()),-.+#/09X
M#+66F.:;8.,['*&/'M"-&$,P7.=#=$-*&-8F.-.H'8+F".'O*&1#"+&.&'>+&'C$,:"#="+,'"%'YeM3'

()2345+#/&#W
2HJh[?0\@J(K' r 'C$,:"#="+,_ ' 2HJiHJh?0\@K(K' r ' 2HJiHJh[k=";X/=+cX>"#$%"& '(K_ ' Ji[(K[0\[$8. ' r '!"#$%"& '(K[Ji[
\X/=+cX,$8._ ' Jh[?0\@[(K[2α[0\$8. ' r ' Jh[\X/=+cX>"#$%"& ' (K[2α[\X/=+cX,$8._ ' !(B ' r ' !"#$%"& '( ' B.G.Z#+=_
!(B4'r'!"#$%"&'('B.8Z+&8.'4,.%.&#
eLO'r 'e.=>.&[<$:;8#*%8[O$1#+=_ 'ekK 'r 'e.*=+#=+Z;"& ' K_ 'eki 'r 'e.*=+#=+Z;"& ' i_ 'L(eO'r 'L,"$ 'Y.,,,"&".&
/.=">".=#.= ' &.*=+#=+Z;"8:;.= ' O$1#+=_ ' keOα' r ' k*%+=[e.1=+8.[O$1#+= 'α_ 'd[CMO ' r 'd$:=+Z;$-.[8#"%*,".=.&/.=
O$1#+=_'γ[Lk'r'γ[L,*#$%X,[k=$&8Z.Z#"/$8._'e0'r'M#":1+cX/_'"e0M'r'"&/*G".=7$=.'M#":1+cX/[MX&#;$8._'LM\?)C@'r
"&#=$G.,,*,]=.8'L,*#$#;"+&_'LM\?4C@'r'.c#=$G.,,*,]=.8'L,*#$#;"+&_'T[5=-'r'T[5=-"&"&_'T[C"#'r'T[C"#=*,,"&_'ke[C'r
k.&$8:"&'C_'Z'Rh'r'&"./.=$66"&.='eLO[B.G.Z#+=_'T)O'r'T.*1.%"$["&;"7"#"&-'O$:#+=

6*7%80L$=:"+&'.#'$,3H'JVVJ

4"&. '!+=7.;$&/,*&- ' /*=:; 'C$,:"#="+, ' 1+&&#. ' "& ' >"#=+ ' $*:; ' /". ' /.c$%.#;$8+&["&/*G".=#.

5Z+Z#+8. ' >+& ' Z="%]=.& ' \"ZZ+:$%Z*8G.,,.& ' >.=;"&/.=&IbIH ' F+7." ' /.= ' G*-=*&/.,".-.&/.

d.:;$&"8%*8H'8."&'N%6$&-'*&/'8."&.'Q./.*#*&-'&+:;'*&1,$='8"&/3'($=P7.=';"&$*8-.;.&/

1$&&'/$8'([\+=%+&'$*:;'L,*:+:+=#":+"/[466.1#.'$&#$-+&"8".=.&IRVW '#=+#G'/.='5&F.8.&;."#

>+&'L,*:+:+=#":+"/'7.+7$:;#.#.'%$&'6+=#-.8.#G#.8'e.*="#[<$:;8#*%'*&/'("66.=.&G".=*&-'7."

j=+-.&"#+=G.,,.&'/.8'\"ZZ+:$%Z*83

C$,:"#="+, '>.=="&-.=#. 'G*/.%'/". 'k=$&8$1#">".=*&-8[6*&1#"+& '/.8 'L,*:+:+=#":+"/[B.G.Z#+=8

IbI 07=$/+>":'.#'$,3H'JVVb
IRV 07F+;,'/".8.8'k;.%$'8":;'>3$3'%"#'/.='>+=-.7*=#,":;.&'4&#F":1,*&-'/.8'L.;"=&.8'$*8."&$&/.=8.#G#H'8."'.8'

;".='1*=G'.=F];&#H'/$'/".'4=-.7&"88.'8":;'?F".'/.='$&#"$Z+Z#+#"8:;.'466.1#@'G3k3'$*:;'"&'$&/.=.'Q.=.":;.'
.=8#=.:1.&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2UU

?LB@IR23 ' ($ ' -.8#."-.=#. ' L,*:+:+=#":+"/[E+&G.&#=$#"+& ' "% ' E=."8,$*68X8#.% ' $*:; ' 7."

E=$&1;."#.&H'/".'/$8'YeM'."&7.G".;.&H'."&.'B+,,.'8Z".,.&IRJ'?;".='8"&/'>3$3'%.&#$,.'M#D=*&-.&

F".'G3Q3'L./]:;#&"88#D=*&-.&'*&/'(.Z=.88"+&'7./.*#8$%IRK@H'8"&/'/".'.7.&'7.8:;=".7.&.&

466.1#.'/.8'([\+=%+&.8'$*:;'#;.=$Z.*#"8:;'>+&'Q./.*#*&-'*&/',$88.&'$*6'F."#.=.'<.-.'"&

/.='Q.;$&/,*&-'8+,:;.='j=+7,.%.';+66.&3

(.8F."#.=.& 'F*=/. '."&. 'M#"%*,$#"+&'/.= '5:.#X,:;+,"&8X&#;.8. '7.+7$:;#.#H '/". ' "& '%$&:;.

Q.=.":;.'/.='O*&1#"+&.&'/.8'\XZ+Z;X8.&>+=/.=,$ZZ.&8'."&-=."6.&'1D&&#.IRi3

R3J3i3'($#.&'$*8'k".=>.=8*:;.&

j$=1"&8+&98:;.'E=$&1;."#
L(eO'?/$8'/*=:;'C$,:"#="+,'"&'8."&.='4cZ=.88"+&'-.8#."-.=#'F"=/_'83+3@'>.=;"&/.=#'/.&'k+/'/.=

/+Z$%"&.=-.&'e.*=+&.&'"&'."&.='.cZ.="%.&#.,,.&'O+=%'/.8'j$=1"&8+&'7."'566.&'*&/'8+=-#

6P='/".'6*&1#"+&.,,.'4=;+,*&-'/.='k".=.IRh3

4"&.'F."#.=.'dD-,":;1."#'/.='4=G.*-*&-'."&.='Z$=1"&8+&[$=#"-.&'4=1=$&1*&-'7."'k".=.&'"8#

/".'L$7.'>+&'b[0\(53'(".8.8'F"=/'P7.=';+:;$66"&.'<"./.=$*6&$;%.%.:;$&"8%.&'"&'/".

/+Z$%"&.=-.& ' e.*+&. ' ."&-.8:;,.*8#H ' /+=# ' +c"/".=# ' *&/ ' 6P;=# ' G*= ' Q",/*&- ' >+&

<$88.=8#+66Z.=+c"/H ' M*Z.=+c"/ ' *&/ ' <$88.=8#+66=$/"1$,.&IRb3 ' (". ' .&#8#.;.&/.& ' B$/"1$,.

.=G.*-.& ' +c"/$#">.& ' M#=.88 ' *&/ ' 6P;=.& ' G*% ' k+/ ' /.= 'e.*=+&. ' A ' ."&. 'E$*8$,1.##.H ' /".

>.=-,.":;7$='G*'/.='/.8'L,*#$%$#'7."'j$=1"&8+&'/.&'k+/'/.='/+Z$%"&.=-.&'e.=>.&G.,,.&

7.F"=1#3'Q.;$&/.,#.'%$&'B$##.&'$&'$:;#'k$-.&'>+='/.='L$7.'>+&'b[0\(5'%"#'C$,:"#="+,H'8+

6$&/' ."& '/.*#,":;.= '<"./.=.=F.=7 '/.= ' ,+1+%+#+="8:;.& 'O];"-1."#.& ' 8#$##IRR3 'L,.":;G."#"-.

5&F.&/*&-'/.8'([\+=%+&8'%"#'L,*#$%$#';"&-.-.&'G."-#.'"&'>"#=+'1."&.'Z+8"#">.&'466.1#.IRUH

F$8'$*6 '."&.' ,$&-8$%.H'P7.= '/.&'4"&-="66 ' "&'/". 'j=+#."&8X&#;.8. '.=6+,-.&.'<"=1*&-'>+&

C$,:"#="+,'8:;,".`.&',]88#3

($'Le(O'8#$=1. '&.*=+Z=+#.1#">. 'O];"-1."#.& ';$# '*&/'*&#.= '/.%'4"&6,*88 '>+&'C$,:"#="+,

>.=%.;=# ' .&#8#.;#H ' 1$&& '%$& '/".8.& 'O$1#+= '%D-,":;.=F."8. ' 6P= ' /.& '7.+7$:;#.#.& '466.1#

>.=$&#F+=#,":;'%$:;.&IRI3

IR2 07=$/+>":'.#'$,3H'JVVb
IRJ M+*8$'g'5,%."/$H'JVVJ'6$88.&'G*8$%%.&'*&/'6P;=.&'T"#.=$#*='G*'/".8.%'k;.%$'$*63
IRK \+,87+.=H'JVVV
IRi M+&&.&7.=-'.#'$,3H'2IUb
IRh L$8;'.#'$,3H'2IIb
IRb C+;.&'g'\."11",$H'2IRi
IRR <$&-H'S3p3H'.#'$,3H'JVV2
IRU )7"'.#'$,3H'JVV2
IRI <$&-H'S3p3H'.#'$,3H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2UI

5&/.=.=8."#8 ' G."-.& ' )7" ' .# ' $,3IUV' "& ' ."&.= ' 8.;= ' *%6$88.&/.& ' "& ' >"#=+[!.=8*:;8=.";. ' /".

dD-,":;1."#H'/$88'/$8'([\+=%+&'"&'G.,,*,]=.'O*&1#"+&.&'."&-=."6#H'/".'/.&'E+&G.&#=$#"+&8[

$&8#".- ' =.$1#">.= ' M$*.=8#+668Z.G".8 ' >.=;"&/.=&H ' *&/ ' 8+ ' /". ' /+Z$%"&.=-.& 'e.*=+&.& ' >+=

+c"/$#">.%'M#=.88'8:;P#G.&3'4"&.'Q.#.","-*&-'>+&'L(eO'1+&&#.&'8".'$7.='&":;#'&$:;F."8.&3

(".8.'F"/.=8Z=P:;,":;.&'k;.8.&'8"&/'%+%.&#$&'&+:;'&":;#'-.-.&."&$&/.='$7G*F]-.&'*&/

G."-.&'/".'-=+`.&'TP:1.&'"%'!.=8#]&/&"8'/.8'E=$&1;."#8$7,$*683'48'F"=/'&+:;'*%6$&-=.":;.

5=7."#'&D#"-'8."&H'7"8'E,$=;."#'P7.='/".'>+=,".-.&/.&'d.:;$&"8%.&';.==8:;#3

M#D=*&-.&'"&'j8X:;.H'!.=;$,#.&'*&/'4&#F":1,*&-
Y*='B+,,.'>+&'!('"&'/.='4&#8#.;*&-'>+&'!7%,5<;%4&#,&'8"&/'$*8'/.='\*%$&%./"G"&'?83*3@

%.;='($#.&'>+=;$&/.&'$,8'$*8'k".=>.=8*:;.&3'd"##,.=F.",.'.c"8#".=.&'$7.='$*:;'k".=%+/.,,.

/.='M:;"G+Z;=.&".H'"&'/.&.&'7."'e$-.=&'/.='e$:;F*:;8'$*6'>+=-.7*=#,":;.&'%$#.=&$,.&'!([

d$&-., ' /*=:; ' /". ' 5*87",/*&- ' 8:;"G+Z;=.&".[$=#"-.= ' MX%Z#+%. ' =.$-".=#3 ' M+F+;, ' /$8

!.=;$,#.& ' $,8 ' $*:; ' "&#=$:.=.7=$,. ' j=+G.88. ' ?F". ' ."&. ' M#D=*&- ' "& ' /.= ' (+Z$%"&[M"-&$,[

P7.=#=$-*&-@'*&/'$&$#+%"8:;.'Q.8+&/.=;."#.&'?F".'/.='!.=-=D`.=*&-'/.='T$#.=$,>.&#="1.,@

.&#8Z=.:;.& ' /.% ' Q",/ ' /.= ' M:;"G+Z;=.&".IU23 ' 5*:; ' /". ' e.*=+#=+Z;"&.cZ=.88"+&H ' /".

%$1=+81+Z"8:;.'*&/'G.,,*,]=.'5&$#+%".'*&/'/".'L.;"=&/"66.=.&G".=*&-'F*=/.&'*&#.=8*:;#

*&/ ' $,8 ' >.=]&/.=# ' 7.8:;=".7.&IUJ3 '(". '!.=8*:;. ' 8"&/ ' &$:; ' .Z"/.%"+,+-"8:; ' -.F+&&.&.&

4"&8":;#.& ' $*6-.7$*# ' *&/ ' ,".6.=& ' ."&.& ' Q.F."8 ' 6P= ' /". ' Q./.*#*&- ' >+& ' !( ' "& ' /.=

>+=-.7*=#,":;.&'L.;"=&.&#F":1,*&-'*&/'/".'O+,-.&'>+&'Z=]&$#$,.%'!('d$&-.,3'(".8.='8#D=#

?*&$7;]&-"-'>+&'/.='Z+8#&$#$,.&'!.=8+=-*&-'%"#'!(@'a.'&$:;'5*8%$`'*&/'Y."#Z*&1#'/".

&+=%$,. ' L.;"=&.&#F":1,*&- ' *&/ ' =*6# ' /$*.=;$6#. ' !.=;$,#.&8]&/.=*&-.& ' ;.=>+=H ' /".

8:;"G+Z;=.&.&'C;$=$1#.=';$7.&3

(*=:;'/".'dD-,":;1."#'/.='5=7."#'$&'!(B'[n['d]*8.&'1+&&#.'%$&'."&.'F."#.=.'O$:.##.'/.=

<"=1*&-'>+&'C$,:"#="+,'7.+7$:;#.&H'/$'/".8.'k".=.'8+F+;,'"%']&4%*-$&#'$,,-.%."&H'$,8'$*:;

"&'/.= '%+#+="8:;.& 'G#$_,72-+#/' 5*66],,"-1."#.&'$*6F".8.&'?,.#G#.=.8 ' "8# '/". 'N=8$:;.'/.=

%."8#.&'7.8:;=".7.&.&'!.=;$,#.&8]&/.=*&-.&@IUKH'F$8'$7.='&*='E$,*.66'.#'$,3IUi' 8:;",/.=#.&3

M".'7.8:;=".7.&'>.=8#]=1#.'5&-8#-.6P;,.'*&/'>.=%.;=#.'ED=Z.=Z6,.-.H'F$8'."&.&'\"&F."8'$*6

/".'!.=7"&/*&-'>+&'C$,:"#="+,'%"#'/.='!.=;$,#.&87",/*&-'*&/'%"#'Z;X8"+,+-"8:;.&'j=+G.88.&

"%'L.;"=&'$,,-.%."&'/$=8#.,,#3

IUV )7"'.#'$,3H'JVV2
IU2 Q*=&.'.#'$,3H'JVVb_'4X,.8'.#'$,3H'9(.>.,+Z%.&#$,'>"#$%"&'('/.6":".&:X3339H'JVVb_'09T+$&'.#'$,3H'JVVb
IUJ 4X,.8'.#'$,3H'9(.>.,+Z%.&#$,'>"#$%"&'('/.6":".&:X3339H'JVVb
IUK Q*=&.'.#'$,3H'JVVh
IUi E$,*.66'.#'$,3H'9)&:=.$8./'$&c".#X3339H'JVVi'



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2IV

D*)&--&011
d+,.1*,$=.'*&/'G.,,*,]=.'466.1#.'>+&'C$,:"#="+,'$*6'e.=>.&G.,,-.F.7.3

E,42+#/&#0=<#0A*-7,$4,<- b,&-5&--&#0+#.0M/&_&)& P,$&4*$+4

],$*>,#0H80R&$*)<-,'>+'0+#.0!,/#*-3)&4$4*/+#/
Ji[0\$8.'?%Be5@c 58#=+:X#.& e$>.",;$&'.#'$,3H'2IIK
!(B'?%Be5@'c 58#=+:X#.&H'L,"+%[Y.,,.&H'M:;F$&&[ e.>.*'.#'$,3H'92HJh[(";X/=+cX>"#$%"&

Y.,,.&H'0,"-+/.&/=+:X#.& (K'=.-*,$#.8'#;.'8X&#;.8"83339H'2IIi_
C+=&.#'.#'$,3H'2IIU_'Q$$8'.#'$,3H'JVVV

E*7%'$+>'F*2$<4&#80R&$*)<-,'>+'0+#.0!,/#*-3)&4$4*/+#/0
eLO'?%Be5nj=+#."&@'c L.;"=&'$/*,#.='B$##.&H'58#=+:X#.&H e.>.*'.#'$,3H'92HJh[(";X/=+cX>"#$%"&

M:;F$&&[Y.,,.& (K'=.-*,$#.8'#;.'8X&#;.8"83339H'2IIi_
C+=&.#'.#'$,3H'2IIU_'B*ZZ=.:;#'.#'$,3H'
2III_'M$Z+="#+'.#'$,3H'2IIi_'
B"$G'.#'$,3H'2III

ek[K'?%Be5@'c 58#=+:X#.& e.>.*'.#'$,3H'92HJh[(";X/=+cX>"#$%"&
(K'=.-*,$#.8'ek[K3339H'2IIi

ek[i'?%Be5@'d 58#=+:X#.& e.>.*'.#'$,3H'92HJh[(";X/=+cX>"#$%"&
(K'=.-*,$#.8'ek[K3339H'2IIi

L(eO'?%Be5@'c L,"+%[Y.,,.& e$>.",;$&'.#'$,3H'92HJh[(";X/=+cX[
>"#$%"&'(KH'$&'"&/*:.=3339H'2IIb

6&+4<$4*#'>,'',<#0+#.06&+4<$4*#'>,$$&480R&$*)<-,'>+'0+#.0!,/#*-3)&4$4*/+#/0
T[!MCC'?%Be5nj=+#."&@'d e.*=+&.&''/.8'\"ZZ+:$%Z*8 Q=.F.='.#'$,3H'JVV2
k\'?%Be5@'c C;=+%$66"&.'Y.,,.&'/.='e.7.&&".=. j*:;$:G'.#'$,3H'2IIb
C;5k'51#">"#]#'c 4%"&.&#"$'%./"$&"8'*&/'Q.##'/.='M#="$ M+&&.&7.=-'.#'$,3H'2IUb

#.=%"&$,"8'7."'$/*,#.&'B$##.&

6&+4<;4<$&2$,<#
)8:;]%".[$88+G"".=#.'e.*=+[ C+=#.c'$/*,#.='B$##.& <$&-H'p3H'.#'$,3H'JVVV

#+c"G"#]#'d
d"#'.cZ.="%.&#.,,.='/"$7.#"8:;.= j.="Z;.=.8'e.=>.&8X8#.%'$/*,#.='B$##.& B"$G'.#'$,3H'2III

e.*=+Z$#;".[$88+G"".=#.
e.*=+#+c"G"#]#'d

b[0\(5[k+c"G"#]#'d L.;"=&'$/*,#.='B$##.& <$&-H'S3p3H'.#'$,3H'JVV2
j$=>$,7*%"&[MZ".-.,'c M#="$#*%'$/*,#.='B$##.& !"=$-;'.#'$,3H'2IUI

γ[Lk'?%Be5n8Z.G"6"8:;.' L.;"=&'$/*,#.='B$##.&H'58#=+:X#.&H' L$=:"+&'.#'$,3H'2IIb_'
51#">"#]#@'c j.=":X#.& L$=:"+&'.#'$,3H'2III

LM\[MZ".-.,'c 58#=+:X#.&H'/+Z$%"&.=-.'e.*=+&.& L$=:"+&'.#'$,3H'2III_'
M;"&Z+'.#'$,3H'JVVV

6&+4<,>>+#&0V#$&4*2$,<#&#
j$#;+Z;X8"+,+-".'>+&'454'd L.;"=&'$/*,#.='B$##.&'*&/'d]*8. L$=:"+&'.#'$,3H'2IIR_'e$#$6'.#'$,3H

2IIb_'C$&#+=&$'.#'$,3H'2IIb_
C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX[
>"#$%"&'(K'"8'$'Z+8"#">.3339H'2IIU

4&#GP&/*&-'d L.;"=&'$/*,#.='B$##.& L$=:"+&'.#'$,3H'2IIU
"e0M'?%Be5nj=+#."&@'d L.;"=&'$/*,#.='B$##.&H'58#=+:X#.&H L$=:"+&'.#'$,3H'2IIR_'

d":=+-,"$ L$=:"+&'.#'$,3H'2IIU
d[CMO'?%Be5@'d 58#=+:X#.& O*=%$&'.#'$,3H'2IIb

keO[α'?%Be5@'d 58#=+:X#.& O*=%$&'.#'$,3H'2IIb

kLO[β'?%Be5nj=+#."&@'c L.;"=&'$/*,#.='d]*8. C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX[
>"#$%"&'(K'"8'$'Z+8"#">.3339H'2IIU

)T[i'?%Be5nj=+#."&@'c L.;"=&'$/*,#.='d]*8. C$&#+=&$'.#'$,3H'92HJh[(";X/=+cX[
>"#$%"&'(K'"8'$'Z+8"#">.3339H'2IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2I2

()2345+#/&#8'C;5k'r'C;+,"&[5:.#X,[k=$&86.=$8._'454'r'4cZ.="%.&#.,,.'$*#+"%%*&.'4&:.Z;$,+%X.,"#"8_'γ[Lk'r
γ[L,*#$%X,[k=$&8Z.Z#"/$8._'L(eO'r'>+&'L,"$G.,,.&'$78#$%%.&/.='&.*=+#=+Z;.='O$1#+=_'LM\'r'L,*#$#;"+&_'"e0M'r
"&/*G".=7$=.'M#":1+cX/[MX&#;$8._' ')T[i'r')&#.=,.*1"&'i_'T[!MCC'r'MZ$&&*&-8$7;]&-"-.='C$J^[E$&$,'>+%'T[kXZ_
d[CMO'r'd$:=+Z;$-.&':+,+&X[8#"%*,$#"&-'6$:#+=_'eLO'r'e.=>.&[<$:;8#*%86$1#+=_'ek[Kn[i'r'e.*=+#=+Z;"&'[Kn[i_
b[0\(5'r'b[\X/=+cX/+Z$%"&_'Ji[0\$8.'r'!"#$%"&'(K'Ji['\X/=+cX,$8._'kLO[β'r'k=$&86+=%"&-'-=+F#;'6$:#+=[β_
k\'r'kX=+8"&[\X/=+cX,$8._'keO[α'r'k*%+=[e.1=+8.[O$1#+=[α_'!(B'r'!"#$%"&'('B.G.Z#+=3

6*7%8'L$=:"+&'.#'$,3H'JVVJ

5,#.=*&-8Z=+G.88'*&/'e.*=+#=+Z;".
<".'8:;+&'.=F];&#'8"&/'/".'&.*=+#=+Z;"8:;.&H'$&#"/.-.&.=$#">.&'*&/'/.&'5,#.=*&-8Z=+G.88

>.=;"&/.=&/.&'4"-.&8:;$6#.&'>+&'C$,:"#="+,'$*6'-.%."&8$%.'d.:;$&"8%.&'G*=P:1G*6P;=.&3

($*.=;$6#.'5&F.&/*&-'>+&'!('7.F"=1#.'7."'B$##.&'."&.'!.=="&-.=*&-'/.='/.-.&.=$#">.&

5,#.=*&-8Z=+G.88.'"%'\"ZZ+:$%Z*8IUhH'F$8'$&'/.='>.=GD-.=#.&'4&#8#.;*&-'."&.8'8Z.G"6"8:;.&

Q"+%$=1.=8 ' ?/.= ' (":;#. ' >+& ' C52[e.*=+&.&@ ' 6.8#-.8#.,,# ' F*=/.3 ' (".8.= 'd$=1.= ' F*=/.

G*>.=,]88"-'&$:;'8#.=.+,+-"8:;.&'d.#;+/.&IUb'7.8#"%%#3

)%'k".=%+/.,,'/.='8#=.Z#+G+#+:"&[/"$7.#"8:;.&'B$##.H'/".'$*:;'(.6"G"#.'"&'/.='eLO[MX&#;.8.

$*6F."8#H'6P;=#.'/".'Q.;$&/,*&-'%"#'."&.%'!([5&$,+-'?CQ'2VIK@'G*='>.=8#]=1#.&'Q",/*&-

>+&'eLO'*&/'1+&&#.'&.*=+#=+Z;"8:;.'(.6"G"#.'>.=;"&/.=&IUR3

Y"=1*,$#"+&88#D=*&-.&
(".'Z;+#+#;=+%7+#"8:;.'M:;]/"-*&-'/.='5=#.="$':.=.7="'%./"$'7."'B$##.&'"8#'."&.'.#$7,".=#.

!.=8*:;8$&+=/&*&-H'*%'k;.=Z$Z".%D-,":;1."#.&'7."':+=#":$,.=')8:;]%".'Z=P6.&'G*'1D&&.&H

*&/'."&'-.."-&.#.8'k".=%+/.,, ' 6P= 'M#*/".&'P7.= '/$8 'L.8:;.;.&'7."%'M:;,$-$&6$,,IUU3 '(".

5*8F"=1*&-.& '/.8 '4"&-="668 ' $*6 '/$8 ' *%,".-.&/. 'L.F.7. 'F*=/.& ' "& ' ."&.= '5=7."# ' /*=:;

d.88*&-'/.8'\"#G.8:;+:1[j=+#."&8[KJ'?\Mj[KJ@'*&#.=8*:;#IUIH '/$8'."&'$&.=1$&&#.='d$=1.=

/.='5&#F+=#'/.8'YeM'$*6'+c"/$#">.&'M#=.88H'>.=GD-.=#.'M.1*&/]=8:;]/.&'*&/'m/.%7",/*&-

"8#3 'O.=&.= ' #=]-# '\Mj[KJ'G*= 'e.*=+Z=+#.1#"+& '7."H ' "&/.%'.8 ' 6=.".8 ':X#+#+c"8:;.8'\]%'G*

E+;,.&%+&+c"/H ' 4"8.& ' *&/ ' Q",">.=/"& ' %.#$7+,"8".=#IIV3 ' ($=P7.= ' ;"&$*8 ' =.$-".=# ' .8

.%Z6"&/,":;'$*6'Z;$=%$1+,+-"8:;.')&#.=>.&#"+&.&II2H 'F.8F.-.&'%$&'$&'8."&.%'BP:1-$&-

."&.&'Z+8"#">.&'Q.;$&/,*&-8.=6+,-'6.8#8#.,,.&'1$&&3

IUh T$&/6".,/'g'C$/F$,,$/.=[e.$,H'2IIU_'T$&-*7'.#'$,3H'JVV2
IUb Q.8:;=."7*&-'/.='k.:;&"1'*&/'T"#.=$#*=;"&F."8.';".=G*'7."'T$&/6".,/'g'C$/F$,,$/.=[e.$,H'2IIU3
IUR B"$G'.#'$,3H'2III
IUU L,$/","&'.#'$,3H'JVVV'7.8:;=."7.&'/".'$&-.F$&/#.'k.:;&"1'/.='4=G.*-*&-'>+&'Z;+#+#;=+%7+#"8:;.&'

T]8"+&.&'-.&$*3
IUI T+8.%[\"&=":;8'.#'$,3H'JVVi
IIV L,$/","&'.#'$,3H'JVVV_'Q"/%+&'.#'$,3H'JVV2
II2 L,$/","&'.#'$,3H'JVVV_'d$"&.8'g'j$&$;"$&H'JVV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2IJ

)&'."&.%'F."#.=.&'!.=8*:;'-,.":;.&'5*67$*8IIJ' F*=/.'\Mj[JR'7.8#"%%#H'/$8'/".'-,.":;.

d$=1.=6*&1#"+&'F".'\Mj[KJ';$#'*&/'&.7.&'$&/.=.&'&.*=+Z=+#.1#">.&'4"-.&8:;$6#.&'$*:;'/".

5Z+Z#+8.'Z+#.&#'"&;"7".=#3'4"&.'M#*&/.'&$:;'/.='M:;]/"-*&-'F*=/.&'/$8'!.;"1.,H'C$,:"#="+,H

2Rβ[m8#=$/"+, ' ?/$8 '$*:;'&.*=+Z=+#.1#">. '466.1#. '$*6F."8#@ '+/.= '."&. 'E+%7"&$#"+&'7."/.=

M#+66.'"&#=$Z.="#+&.$,'?"3Z3@'>.=$7=.":;#3'(.='Z+8#,]8"+&$,.'5&8#".-'>+&'\Mj[KJ'*&/'\Mj[JR

,".`'8":;'"&',]8"+&86.=&.=.&'Q.=.":;.&H'/".'/*=:;'/".'5=#.="$'%./"$':.=.7="'>.=8+=-#'F.=/.&H

&*= ' /*=:; ' ."&. 'E+%7"&$#"+& ' >+& 'C$,:"#="+, ' *&/ ' 2Rβ[m8#=$/"+, ' /.*#,":; ' >.=="&-.=&3 '(.=

(*=:;%.88.= ' /.= ' -.8:;]/"-#.& ' 5=.$,. ' F$= ' -.="&-6P-"- ' 1,."&.=H ' F+7." ' 8":; ' /.88.&

Q.*=#.",*&-'$,8'8:;F".="-'.=F".83'<./.='/$8'([\+=%+&'&+:;'2Rβ[m8#=$/"+,'$,,."&'1+&&#.&

."&.'8"-&"6"1$&#.'B.$1#"+&'7.F"=1.&H'F$8'/".'8X&.=-"8#"8:;.'<"=1*&-'/.='M#.=+"/;+=%+&.

G."-#3 ' ($88 ' /". ' \"=&="&/. ' "& ' *&%"##.,7$=.= ' e];. ' /.= ' T]8"+& ' 1."&. ' B.$1#"+& ' $*6 ' /".

Q.;$&/,*&- ' G."-#.H ' ,".-# ' F+;, ' $& ' /.% ' 8":; ' /+=# ' 8:;&.,, ' .&#F":1.,&/.& 'm/.%3 '(".8.8

7.;"&/.=#'/*=:;'E+%Z=.88"+&'/.='Q,*#-.6]`.'/".'!.=8+=-*&-'/.8'L.7".#.8'*&/'/$%"#'$*:;

/".'5&,".6.=*&-'/.='<"=18#+66.'8#$=13'(.='#;.=$Z.*#"8:;.'<.=#'/.='-.#.8#.#.&'M#.=+"/;+=%+&[

E+%7"&$#"+&'"8#'8+%"#'/$=$*6'7.8:;=]&1#H'/$88'.='/".'5*87=."#*&-'*&/'M#=.**&-'/.='T]8"+&

>.=="&-.=&'1$&&H'F$8'$,,.=/"&-8'/".'6*&1#"+&.,,.'4=;+,*&-'/.8'L.;"=&8'*&/'B.;$7","#$#"+&'/.8

!.=8*:;8#".=8'?7GF3'j$#".&#.&@'Z+8"#">'7.."&6,*`#3

OP;=#.'%$&'/".'Q.;$&/,*&-'%"#'C$,:"#="+,'+/.='2Rβ[m8#=$/"+,'$,,.=/"&-8'>+='/.%'4"&#=.#.&

/.='"8:;]%"8:;.&'M"#*$#"+&'/*=:;H'8+'G."-#.'8":;'8#.#8'."&.'/.*#,":;.'e.*=+Z=+#.1#"+&IIK3'5*:;

"&'$&/.=.&'!.=8*:;.&IIi' >.=$7=.":;#.'%$&'C$,:"#="+,H'7.>+='/".'"8:;]%"8:;.'M"#*$#"+&'7GF3

/.='/*=:;'4"8.&[)+&.&'.=G.*-#.'M:;$/.&'."&#=$#3'(".8'=./*G".=#.'/".'L=D`.'/.='T]8"+&'*&/

>.=="&-.=#. ' /.& ' Y.,,>.=,*8#3 ' (". ' M:;*#GF"=1*&- ' >+& ' C$,:"#="+, ' 1+==.,".=#. ' %"# ' ."&.%

8"-&"6"1$&# ' .=;D;#.& ' L(eO[MZ".-., ' "% ' C+=#.c7.=.":;H ' F$8 ' /".8.8 ' e.*=+#=+Z;"& ' $,8

.&#8:;."/.&/.8 '<.=1G.*- ' 6P= ' /". ' !.=%"##,*&- ' /.= ' !([<"=1*&-.& ' /$=8#.,,#IIh3 ' )8# ' 7."%

5*6#=.#.&'."&.8'M:;,$-$&6$,,8'$,8+'7.=."#8'."&';+;.='MZ".-.,'>+&'C$,:"#="+,'?*&/n+/.='2Rβ[

m8#=$/"+,@'>+=;$&/.&H'8+';$#'.='8#$=1.'&.*=+Z=+#.1#">.'<"=1*&-.&3'(".8.'%$:;.&'&.7.&'/.%

+7.&'7.8Z=+:;.&.&H'7,*#/=*:18.&1.&/.&'466.1#'>+&'!('."&.&'F."#.=.&H'7.$:;#,":;.&'k.",

8."&.8'<.=#.8'$,8'j=+Z;X,$c.'-.-.&'/$8'5*6#=.#.&'*&/'/".'O+,-.8:;]/.&'."&.8'M:;,$-$&6$,,8

$*83

IIJ T+8.%[\"&=":;8'.#'$,3H'JVVh
IIK k+*&-'.#'$,3H'2IIU_'O*1*/$'.#'$,3H'JVVV_'<$&-H'p3H'.#'$,3H'JVVV_'d:C*,,+*-;'g'\*=&H'JVVK_'B$*'.#'$,3H'JVVK
IIi <$&-H'k3k3H'.#'$,3H'JVVJ_'C;.&'.#'$,3H'JVVK_'T"&'.#'$,3H'93339H'JVVK
IIh <$&-H'p3H'.#'$,3H'JVVV_'\".='F*=/.'GF$='8#$##'/.='j;+#+#;=+%7+#"8".=*&-'."&.'IV[%"&P#"-.'T"-$#"+&'/.='

5=#.="$':.=.7="'%./"$'/*=:;-.6P;=#_'/".'4=-.7&"88.'8:;."&.&'$7.='Z="&G"Z".,,'/*=:;$*8'P7.=#=$-7$=3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2IK

5&#""&6,$%%$#+="8:;.'O];"-1."#.&
e.7.&'/.&'"%'E$Z"#.,'P7.='dM'7.8Z=+:;.&.&'!.=8*:;.&'G*'/".8.%'k;.%$'-"7#'.8'F."#.=.

5=7."#.&'G*='<"=1*&-'>+&'C$,:"#="+,'$*6'$,,-.%."&.'4&#GP&/*&-8Z=+G.88.'?$,8+'&":;#[454[

d+/.,,.@'"%'YeM3'\".='*&#.=8*:;#.'G3Q3'/".'5=7."#8-=*ZZ.'*%'L$=:"+&IIb'/".'<"=1*&-'/.8

([\+=%+&8'$*6'/".'e0M'))'"%'\"ZZ+:$%Z*8'/.='B$##.H'/.='/*=:;'."&.'T"Z+Z+,X8$::;$="/

?TjM@[+/.= ' j*66.=,D8*&-8[)&6*8"+& ' -.=."G# 'F*=/.3 '(". ' j*66.=,D8*&- ' 6P;=#. ' &*= ' G* ' ."&.%

1*=G.&'5&8#".-'/.='e0M'))[%Be5'*&/'/.8'4&GX%8H'F];=.&/'TjM'."&.'/.*#,":;'%$88">.=.

*&/',]&-.=.'B.$1#"+&'>.=*=8$:;#.3'd$&'8#.,,#.'."&.'F.8.&#,":;'-.="&-.=.'Q",/*&-'/.='e0M'))[

%Be5'*&/'/.8'j=+#."&8'6.8#H'F.&&'%$&'/.='"&6*&/".=#.&'TjM[TD8*&-'C$,:"#="+,'G*8.#G#.3

)&#.=.88$&#.=F."8.'7.6$&/.&'8":;'RJ'M#*&/.&'&$:;')&6*8"+&'/.='%"# '([\+=%+&'>.=8.#G#.&

TjM['TD8*&-'$%'0=#'/.='.&#8#$&/.&.&'!.=,.#G*&-'8.:;8%$,'%.;='d$:=+Z;$-.&_'1+==.,".=.&/

/$G* ' >.=="&-.=#. ' 8":; ' /". 'Y$;, ' $Z+Z#+#"8:;.= 'Y.,,.& ' 8#$=13 '(".8 ' "8# ' ."& 'Q."8Z"., ' 6P= ' /".

C$,:"#="+,[$88+G"".=#.&'57,]*6.'"%'YeMW'$1#">.8'!('1$&&'>+&'$1#">".=#.&'d$:=+Z;$-.&'*&/

d":=+-,"$'7."'4&#GP&/*&-.&'"%'L.;"=&'G3Q3'*&#.='/.%'8#"%*,".=.&/.&'4"&6,*`'>+&'e0'>+=

0=# ' Z=+/*G".=# ' F.=/.&3 ' M."&. ' Q",/*&-H ' 7GF3 ' 8."&. ' j=]8.&G ' .=1,]=# ' /". ' =./*G".=#. ' *&/

>+=P7.=-.;.&/. '4&#8#.;*&- '/.= 'e0M' )) ' &$:; '/.= 'TjM[)&6*8"+&3 '(".8.8 ' "& ' >">+[Q."8Z".,

*&#.=8#=.":;#'/".'+7.&'7.8:;=".7.&.&H'7."'"&'>"#=+[!.=8*:;.&'.==.":;#.&'4=1.&&#&"88.'P7.='/".

)%%*&%+/*,$#"+&'*&/'e.*=+Z=+#.1#"+&'/*=:;'C$,:"#="+,3

R3J3h3'($#.&'$*8'/.='\*%$&%./"G"&

j$=1"&8+&98:;.'E=$&1;."#
)& ' ."&.= ' 1+=.$&"8:;.& ' M#*/".IIR' F*=/.& ' aP&-8# ' /.*#,":;. '!.=7"&/*&-.& ' GF"8:;.& '!(B[

j+,X%+=Z;"8%.& ' *&/ ' /.% ' 5*6#=.#.& ' /.= ' j$=1"&8+&98:;.& ' E=$&1;."# ' 6.8#-.8#.,,#3 ' 5&

7.8#"%%#.&'5,,.,.&'."&.8'L.&+=#.8'?Q8%)@'/.8'!(B'1$&&'%$&'7."'>.=%.;=#.='4cZ=.88"+&

+/.='\+%+GX-+#".'/.&'k=]-.='$,8'$&6],,"-'6P='/".8.'4=1=$&1*&-'.=1.&&.&3

5*:; ' F."` ' %$& ' >+& ' ."&.% ' &"./="-.=.& ' C$,:"#="+,[M.=*%8Z".-., ' 7." ' j$#".&#.& ' %"#

j$=1"&8+&IIU' A ' +7F+;, ' /$8 ' $*:; ' $& ' /.= ' F+;, ' -.="&-.=.& ' M+&&.&,":;#.cZ+8"#"+& ' /.=

4=1=$&1#.& ' ,".-.& ' 1$&&3 ' Q.G.":;&.&/ ' a./+:; ' "8#H ' /$88 ' ."&. ' !([M*ZZ,.%.&#".=*&- ' /".

MX%Z#+%.'*&/'5&G.":;.&'>+&'j$=1"&8+&'Z+8"#">'7.."&6,*88#IIIH'F$8'$*6'."&.&'7.$:;#,":;.&

e*#G.&'/.='k;.=$Z".'%"#'!('?[5&$,+-$@';+66.&',]88#3

IIb L$=:"+&'.#'$,3H'2IIU
IIR E"%'.#'$,3H'JVVh
IIU M$#+'.#'$,3H'2IIR
III (.=.c'g'k=+*",,$8H'2IIR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Ii

5,G;."%.=98:;.'E=$&1;."#
4"&.'=.#=+Z.=8Z.1#">.'M#*/".2VVV'/+1*%.&#".=#.'7."'j$#".&#.&'%"#'6=P;'+/.='8Z]#'."&8.#G.&/.=

5,G;."%.=[E=$&1;."# ':;$=$1#.="8#"8:; ' .=&"./="-#. ' j;+8Z;$# ' ?j0i@[ ' *&/n+/.= ' C$J^[

M.=*%8Z".-.,H 'F+7." '>3$3'7." '6=P;.%'E=$&1;."#87.-"&&'/.= 'j0i[<.=# '>.=="&-.=# 'F$=3 '(".

!.=]&/.=*&-.&'/.=')+&.&1+&G.&#=$#"+&'6$&/'8:;+&'6=P;'"&'/.='4=1=$&1*&-'8#$##'*&/'-"&-.&'"&

%$&:;.& ' O],,.& ' /.% ' Q.-"&& ' /.= ' L./]:;#&"88#D=*&-.& ' >+=$*83 ' (". ' &"./="-. ' M.=*%[

1+&G.&#=$#"+&'/.= ' )+&.&'F"=/'$,8 '\"&F."8'$*6'."&.'>.=="&-.=#. '<"=8$%1."# '>+&'C$,:"#="+,

-.F.=#.#3'<+;,'"&'!.=7"&/*&-'/$%"#'8#.;#'/".'%"#'/.='4&#F":1,*&-'/.='5,G;."%.=[E=$&1;."#

."&;.=-.;.&/.H'8"-&"6"1$&#.'B./*1#"+&'/.='!(B98'"%'YeM'?7.*=#.",#'$&'/.&'jX=$%"/.&G.,,.&

/.8'kXZ.8 'C52'*&/'C5J' "%'\"ZZ+:$%Z*8@H ' /". '$*:;'%"# '/.= '>+=;$&/.&.& 'd.&-.'>+&

C$,7"&/"&[JU1'1+==.,".=#2VV23'($G*'Z$88.&/'8:;."&#'/".'-.="&-.=.'!(B[(":;#.'$*:;'%"#'."&.=

>.=]&/.=#.& ' &.*=+&$,.& ' C$J^[\+%D+8#$8. ' >.=7*&/.&2VVJH ' F$8 ' /.& ' ?$& ' e.*=+&.&

6.8#-.8#.,,#.&H ' 83+3@ ' :$,:"*%[=.-*,$#+="8:;.& ' O];"-1."#.& ' >+& ' C$,:"#="+, ' ."&. ' %D-,":;.

Q./.*#*&- ' "& ' /".8.% ' j=+G.88 ' ."&=]*%#3 ' Y*8]#G,":; ' >.=,$&-8$%# ' /". ' 5&F.&/*&- ' >+&

C$,:"#="+,'?F+;,'G3Q3'/*=:;'/".')&/*1#"+&'/.8'e.=>.&[<$:;8#*%86$1#+=8@'/$8'O+=#8:;=."#.&

/".8.='E=$&1;."#2VVK3'(*=:;'/".8.'4=1.&&#&"88.'.=D66&.#'8":;'/".'dD-,":;1."#H'/$88'C$,:"#="+,[

$7;]&-"-.'d+/*,$#"+&.&'"&'O+=%'>+&'e.*=+#=+Z;"&[MX&#;.8.'+/.='(.#+c"6"1$#"+&'$*:;'$*6

1,."&.=.'e.*=+&.&[j+Z*,$#"+&.&'7.8:;=]&1#'8#$##6"&/.&'1D&&#.&2VVi3

M#"%%*&-.&'*&/'Z8X:;"8:;.'M#D=*&-.&
(". 'H&;4&'',<#'4*$&' "& '/.&'&D=/,":;.& 'Q=."#.& ' "8# ' GF"8:;.&'(.G.%7.= '*&/'O.7=*$= ' $%

-=D`#.&2VVhH 'F$8'%"#'/.%'k".6Z*&1# '/.8'Jh?0\@(K[MZ".-.,8'G."#,":;'G*8$%%.&6],,#2VVb' *&/

."&.'%D-,":;.'!.=7"&/*&-'$&/.*#.#3

48'G."-#'8":;'."&.'Q.G".;*&-'GF"8:;.&'/.='-*#.&'!.=8+=-*&-'%"#'!('?"%'!.=8*:;'F*=/.&'"%

(.G.%7.='bVVH'7GF3'iVVV')N'Z=+'k$-'+=$,'>.=$7=.":;#H'F+7."'7."/.'$&-.F$&/#.&'(+8.&'."&.

8"-&"6"1$&#. ' !.=7.88.=*&- ' /.8 ' <+;,7.6"&/.&8 ' >.=*=8$:;#.&@ ' *&/ ' /.% ' .%Z6*&/.&.&

<+;,7.6"&/.&H'7GF3'/.='d",/.=*&-'>+&'(.Z=.88"+&.&'"&'/.='<"&#.=G."#3'4=F];&.&8F.=#'"8#

$*:;H'/$88'8.,78#'/".'L$7.'>+&'iVVV')N'!('Z=+'k$-'/.&'C$J^[MZ".-.,'&":;#'7.."&6,*88#.H'*&/

,./"-,":;'/.&'jk\[MZ".-.,'8.&1#.2VVR3'(".8'8#P#G#'/".'B.8*,#$#.'>+=$*8-.-$&-.&.='5=7."#.&2VVUH

2VVV T$&/6".,/'.#'$,3H'2II2
2VV2 M*#;.=,$&/'.#'$,3H'2IIJ
2VVJ ("8#.=;+6#'.#'$,3H'2IIi_'k;"7$*,#'.#'$,3H'2IIU
2VVK Q=+F&'.#'$,3H'2III_')7"'.#'$,3H'JVV2
2VVi L$=:"+&'.#'$,3H'JVVJ
2VVh d.=8:;'.#'$,3H'2III
2VVb M:;$=,$'.#'$,3H'2IIU_'!".#;'.#'$,3H'JVV2
2VVR !".#;'.#'$,3H'JVVi
2VVU M#*%Z6'g'j=">.##.H'2IUI_'T$&8/+F&.'g'j=+>+8#H'2IIU_'k=">./"'.#'$,3H'JVVK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Ih

/".'\"&F."8.'/$=$*6'.=7=$:;#.&H'/$88'."&.'4=;D;*&-'/.8'!([MZ".-.,8'."&.'&P#G,":;.'4=8$#G[

+/.= ' 4=-]&G*&-8#;.=$Z". ' "& ' /.= ' Q.;$&/,*&- ' >.=8:;"./.&.= ' !.=;$,#.&88#D=*&-.& ' +/.=

E=$&1;."#.&'8."&'1D&&#.H'*&/'G*8]#G,":;'/".'M#"%%*&-'?>3$3'"%'<"&#.=@'Z+8"#">'7.."&6,*88#3

d$& ' 8#.,,#. '>3$3 '7." 'O=$*.&' ."&. '>+& '/.= ' S$;=.8G."# ' $7;]&-"-. '!.=]&/.=*&- ' "%'4,.1#=+[

4&:.Z;$,+-=$%% ' ?44L@[Q",/ ' 6.8#2VVIH ' *&/ ' "& ' ."&.= ' $&/.=.& ' M#*/".2V2V' 8:;&"## ' /". ' !([

M*ZZ,.%.&#".=*&-'7." '/.= 'k;.=$Z". '>+& '(.Z=.88"+&.& '7." 'd.&8:;.&'%"# ' a$;=.8G."#,":;.&

M#"%%*&-88#D=*&-.& ' 7.88.= ' $7 ' $,8 ' /". '5&F.&/*&- ' >+& ' ;.,,.% 'T":;#3 '(.&&+:; ' 8#.,,#.&

%$&:;.'N&#.=8*:;*&-.&'1."&.'<"=1*&-'."&.='!([L$7.'$*6'L.8*&/;."#'*&/'<+;,7.6"&/.&

6.8#2V22H 'F$8'$7.='$&'/.='M*7a.1#">"#]# '/.='<$;=&.;%*&-'/.= 'Q.6=$-#.&'"%'Q.G*-'$*6' ";=

Q.6"&/.&',".-.&'1$&&3

Q." '!7%,5<;%4&#,&' "8# ' .8 ' 8:;F".="-H ' &.7.& ' /.& ' -.&.#"8:; ' 7./"&-#.& ' O$1#+=.& ' F."#.=.

*=8]:;,":;.'58Z.1#.'G*'7.&.&&.&3'4"&.'l7.=7,":18$=7."#2V2J'7.8:;]6#"-#.'8":;'%"#'%D-,":;.&

!.=7"&/*&-.&'GF"8:;.&'/.='%$&-.,&/.&'?Z=]&$#$,.&@'!.=8+=-*&-'%"#'!('*&/'/.=')&G"/.&G

>+&'M:;"G+Z;=.&".H'F+7."'%."8#'/".'d.&-.'/.='M+&&.&[4cZ+8"#"+&'/.='\$*#'"%'\"&#.=-=*&/

/.= 'Q.+7$:;#*&-.&'8#.;#3 'e.7.&'/.= '\]*6*&-'/.= '4=1=$&1*&- '7." ' "%'<"&#.= '-.7+=.&.&

E"&/.=&2V2K' ?/". '/.& '/.*#,":;8#.&'&":;#[-.&.#"8:;.&'B"8"1+6$1#+= '/$=8#.,,#@ ' 6$,,.& '$*:;'/".

;+;. ' )&G"/.&G ' 7." 'E"&/.=& ' /*&1.,;]*#"-.= 'd"-=$&#.& ' "& ' &D=/,":;.& 'T]&/.=& ' ?G3Q3 ' $6=+[

1$="7"8:;.'4%"-=$&#.&'"&'L=+`7="#$&&".&2V2i@'*&/'/".'57;]&-"-1."#'>+%'L.7*=#8+=#'?T$&/

+/.= ' M#$/#@ ' $*63 ' )& ' M#]/#.& ' -.7+=.&. ' E"&/.= ' ;$7.& ' ."& ' /.*#,":; ' ;D;.=.8 ' B"8"1+H ' $&

M:;"G+Z;=.&". ' G* ' .=1=$&1.&H ' $,8 ' $*6 ' /.% ' T$&/ ' -.7+=.&.2V2h3 ' 5*:; ' ."&. ' %$&-.,;$6#.

>+=-.7*=#,":;.'4=&];=*&-'8Z".,#'7."%'5*6#=.#.&'/.='4=1=$&1*&-'."&.'B+,,.2V2b3'k$#8]:;,":;'"8#

!('$&'/.='>+=-.7*=#,":;.&'L.;"=&.&#F":1,*&-'7.#.","-#H'*&/'."&'d$&-.,'G*'/".8.%'Y."#Z*&1#

;$#'F+;,'4&#F":1,*&-88#D=*&-.&'*&/'/$=$*8'=.8*,#".=.&/.'!.=;$,#.&8]&/.=*&-.&'G*='O+,-.H

/".'G3k3',.7.&8,]&-,":;'.=;$,#.&'7,."7.&2V2R3

!+= '/.%'\"&#.=-=*&/ '/.8 'Y*8$%%.&;$&-8' GF"8:;.& '/.= '!.=8+=-*&- '%"# '!('*&/ ' /.%

5*6#=.#.& ' >+& ' M:;"G+Z;=.&". ' F]=. ' $*:; ' ."&. ' 588+G"$#"+& ' >.=8:;"./.&.= ' !(B[

j+,X%+=Z;"8%.&'%"#'/.%'5*6#=.#.&'>+&'M:;"G+Z;=.&".'G*'.=F$=#.&3'4"&.'&.*.'M#*/".'%"#

2RI'$&'M:;"G+Z;=.&".'4=1=$&1#.&'*&/'2UI'Z$88.&/'$*8-.F];,#.&'E+&#=+,,#.",&.;%.=&'1+&&#.

$,,.=/"&-8'1."&.'!.=7"&/*&-'6.8#8#.,,.&2V2U3

2VVI (.,/"&'.#'$,3H'2IIi
2V2V L,+#;'.#'$,3H'2III
2V22 \$=="8'g'($F8+&[\*-;.8H'2IIK_'C;"&'.#'$,3H'JVVJ_'E.&&X'.#'$,3H'JVVK'
2V2J d:L=$#;H'2III
2V2K (".8'"8#'7."'k+==.X'.#'$,3H'2IIR'/$=-.8#.,,#3
2V2i S$=>"8H'2IIU
2V2h S$7,.&81"H'2III_'d$=:.,"8H'2IIU_'d+=#.&8.&H'2IIU
2V2b M*88.='.#'$,3H'2IIb
2V2R 4X,.8'.#'$,3H'9(.>.,+Z%.&#$,'>"#$%"&'('/.6":".&:X3339H'JVVb
2V2U \$&/+1+'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2Ib

R3K3'j.=8Z.1#">.&

(".'>".,.&'P7.=F".-.&/'$*8'k".=>.=8*:;.&'*&/'"&[>"#=+[E*,#*=.&'-.F+&&.&.&'4=1.&&#&"88.

P7.='/".'&.*=+Z=+#.1#">.&'<"=1*&-.&'/.='!(B[5-+&"8#.&',$88.&'8".'$,8'>".,>.=8Z=.:;.&/.

E$&/"/$#.& ' 6P= ' /". '4&#F":1,*&- ' &.*.= 'd./"1$%.&#. ' .=8:;."&.&2V2I3 '(". ' -=+`. 'Y$;, ' /.=

=.-*,".=#.& ' M:;*#G%.:;$&"8%.& ' 8#.,,# ' !( ' *&/ ' 8."&. ' 5&$,+-$ ' $,8 ' 8.;= ' Z+#.&#.

e.*=+Z=+#.1#">$'/$=H '/".'7."'>.=8:;"./.&.&'4=1=$&1*&-.&'F".'j$=1"&8+&'+/.='5,G;."%.=H

$7.='$*:;'M:;,$-$&6],,.&'+/.='O+,-.&'/.8'5,#.=&8'F"=1.&'1D&&#.&3'O.=&.=';$7.&'%$&:;.

5&$,+-$'/".'O];"-1."#H'*&$7;]&-"-'>+&'";=.='566"&"#]#'G*'?E.=&[@!(B98'/".'MX&#;.8.'>+&

eLO'G* ' 6D=/.=&2VJV3 '(".8 '.=D66&.# '/". 'dD-,":;1."#H ' ."& 'd"##., '%"# ' 8#]=1.=.= '<"=1*&-'$,8

C$,:"#="+,'*&/'+;&.'/".';XZ.=:$,:]%"8:;.'466.1#.'."&8.#G.&'G*'1D&&.&3

2V2I M;"&Z+'.#'$,3H'JVVV_')7"'.#'$,3H'JVV2_'<$&-H'S3p3H'.#'$,3H'JVV2
2VJV d*8"+,'g'O.,/%$&H'2IIR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2IR

U3'<."#.=.'<"=1*&-.&'>+&'!(B[T"-$&/.&

U323'd*81.,G.,,.&

(". ' f*.=-.8#=."6#. 'd*81*,$#*= ' -.;D=# ' G* ' /.& ' >+= ' 1*=G.% ' .&#/.:1#.& 'Y".,.& ' /.= ' !(B[

5-+&"8#.&2VJ2H'F$8'8":;'G3Q3'$&'/.='7."'!(B[E0'd]*8.&'-.8#D=#.&'L.&.cZ=.88"+&'G."-#3'\".=

"8#'/".'d*81.,.&#F":1,*&-'-.8#D=#'*&/'/".'Q",/*&-'/.='%X+-.&.&'("66.=.&G".=*&-8%$=1.=

*&/'/.='%X+=.-*,$#+="8:;.&'k=$&81="Z#"+&86$1#+=.&'>.=]&/.=#'*&/'.=;D;#2VJJ3'

5*:;'/".'-,$##.'d*81*,$#*='/.='L.6]`F]&/.2VJK'*&/'/.='Q,$8.2VJi'=.$-".=#'$*6'C$,:"#="+,'*&/

/.88.& ' 5&$,+-$ ' /*=:; ' -.;.%%#. ' j=+,"6.=$#"+&3 ' 47.&8+ ' G."-# ' /". ' \.=G%*81*,$#*=2VJh' "&

B.$1#"+& ' $*6 ' /$8 ' ([\+=%+& ' N%7$*>+=-]&-. ' ."& ' >.=]&/.=#.8 ' <$:;8#*%8>.=;$,#.&H

E+&#=$1#"+&8>.=;$,#.& ' *&/ ' 4cZ=.88"+&8%*8#.= ' >+& ' j=+#."&.&2VJbH ' F$8 ' $*:; ' 7." ' !(B ' [n[

d]*8.&'6.8#-.8#.,,#'F*=/.2VJR'?8".;.'$*:;'E$Z3'b3J3J3'*&/'b3K3@3

U3J3'O.##8#+66F.:;8.,

C$,:"#="+,'-=."6#'/*=:;'4=;D;*&-'/.8'C$J^"' "&'/.&'M#+66F.:;8.,'/.='O.##G.,,.&'."&3'48'8Z".,#

."&.'F.8.&#,":;.'B+,,.'7."'/.='B.-*,$#"+&'/.='("66.=.&G".=*&-'/.='5/"Z+:X#.&'*&/'&"%%#'"&

>">+'$& '/.= '&.*=+.&/+1="&.& 'M#.*.=*&- '/.= 'O.##=.8.=>.& ' #.",W '!(B' [n[ 'd]*8. ' ,.-.& '7."

-,.":;.= 'e$;=*&-8$*6&$;%. ' 1,."&.=. ' O.##Z+,8#.= ' $,8 '<k[d]*8. ' $& ' *&/ ' ;$7.& ' -.="&-.=.

M.=*%1+&G.&#=$#"+&.&'>+&'T.Z#"&2VJUH'."&.%'>+%'O.##-.F.7.'8.G.=&".=#.&'\+=%+&H'/$8'$&

/.='B.-*,$#"+&'>+&'M]##"-*&-8-.6P;,'*&/'L.F":;#'7.#.","-#'"8#3

(.='j,$8%$:;+,.8#.=+,8Z".-.,'8#."-#'"%'<"&#.='$*6'8."&.'"&/">"/*.,,.&'d$c"%$,F.=#.H'*&/

."&"-.'M*76=$1#"+&.&'?G3Q3'\(T'*&/'5Z+5[)@'G."-.&'8":;'%"#'/.%'Jh?0\@(K[M.=*%8Z".-.,

&.-$#">'1+==.,".=#3'(".'-.&$*.&'4"&6,P88.'>+&'!('*&/'N!Q[M#=$;,*&-H'/".'$*:;'$*6'."&G.,&.

j$=$%.#.='/.='Q,*#6.##7.8#$&/#.",.'F"=1#H'%P88.&'&+:;'*&#.=8*:;#'F.=/.&2VJI3

2VJ2 C$Z"$#"'.#'$,3H'JVVJ_'(.%$XH'JVVK
2VJJ 4&/+'.#'$,3H'JVVK
2VJK 5%*:;$8#.-*"'.#'$,3H'JVVh
2VJi C=.8:"+,"'.#'$,3H'JVVh
2VJh <."8;$$='g'M"%Z8+&H'2IUR_'09C+&&.,,'.#'$,3H'2IIi
2VJb e"77.,"&1'.#'$,3H'JVVb
2VJR M"%Z8+&'.#'$,3H'JVVb
2VJU d$##;.F8'.#'$,3H'JVVb
2VJI C$=7+&.'.#'$,3H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2IU

I3'Y*8$%%.&6$88*&-

(". 'Q./.*#*&- ' >+& '!"#$%"& '( ' ?!(@ ' 6P= ' /.& 'L.8$%#+=-$&"8%*8 ' -.;# 'F."# ' P7.= ' 8."&.

91,$88"8:;.&9 '5*6-$7.&-.7".#. ' A ' /". 'B.-*,$#"+& ' /.= 'C$J^[\+%D+8#$8. ' *&/ ' /.8 'E&+:;.&[

8#+66F.:;8.,8 ' A ' ;"&$*83 ' 48 ' 7.."&6,*88# '%$`-.7,":; ' ."&. '!".,G$;, ' >.=8:;"./.&.= '0=-$&.H

Y.,,#XZ.&'*&/'O*&1#"+&88X8#.%.3')&'/".8.='T"#.=$#*=$=7."#'"8#'/$8'$1#*.,,.'<"88.&'P7.='/".

B+,,.'>+&'!('$*6'/.%'L.7".#'/.=')%%*&+,+-".'*&/'/.='k*%+=+,+-".H'8+F".'"%'\"&7,":1'$*6

/".'\$*#H'/".'Q,*#/=*:1=.-*,$#"+&'*&/'/$8'Y.&#=$,&.=>.&8X8#.%'G*8$%%.&-.6$88#3

C$,:"#="+,'"8#'>3$3'"%'Q.=.":;'/.='k[TX%Z;+:X#.&'*&/'/.='(.&/="#"8:;.&'Y.,,.&'?(C98@'."&

F":;#"-.= 'd+/*,$#+= ' /.8 ')%%*&8X8#.%83 ' 48 ' 6D=/.=# ' /". ' 4&#8#.;*&- ' *&=."6.= '(C98 ' '%"#

#+,.=+-.&"8:;.%'C;$=$1#.='*&/'>.=8:;".7#'/".'k[Y.,,[j+Z*,$#"+&'G*-*&8#.&'/.='\.,6.=G.,,.&

>+%'kXZ'J'*&/'/.='=.-*,$#+="8:;.&'k[Y.,,.&3'($/*=:;'F"=/'/".'G.,,>.=%"##.,#.')%%*&"#]#H'/".

."&.'G.&#=$,.'B+,,.'7."'/.='578#+`*&-'>+&'k=$&8Z,$&#$#.&'*&/'/.='4&#8#.;*&-H'7GF3'/.%

!+=$&8:;=."#.&'>+&'5*#+"%%*&1=$&1;."#.&'['F".'%*,#"Z,.='M1,.=+8.H'("$7.#.8'%.,,"#*8'kXZ)H

=;.*%$#+"/.='5=#;="#"8H'8X8#.%"8:;.%'T*Z*8'.=X#;.%$#+/.8'*&/')&6,$%%$#+=X'7+F.,'/"8.$8.

[ ' 8Z".,#H ' 8#$=1 ' ."&-.8:;=]&1#3 ' (". ' *&#.= ' !([4"&6,*` ' >.=8#]=1#. ' 5Z+Z#+8.#.&/.&G ' /.=

)%%*&G.,,.& ' *&/ ' /". ' >.=%.;=#. ' Q",/*&- ' =.-*,$#+="8:;.= ' *&/ '%+/*,$#+="8:;.= ' CX#+1"&.

8#."-.=&'/".')%%*&#+,.=$&G'F."#.=3 '(".'7.8:;=".7.&.')%%*&8*ZZ=.88"+&'6"&/.# '$7.='F+;,

8Z.G"6"8:; ' "%'B$;%.& '>+& '$*#+$--=.88">.& '*&/ 'P7.=8:;".`.&/.& ' )%%*&=.$1#"+&.& ' 8#$##_

57F.;==.$1#"+&.& ' -.-.& ' )&6.1#. ' *&/ ' 1D=Z.=6=.%/.8 ' j=+#."& ' 7,."7.& ' *&7.."&#=]:;#"-#3

C$,:"#="+,'*&/'8."&.'5&$,+-$'G."-#.&'$*6-=*&/'";=.='"%%*&%+/*,$#+="8:;.&'O];"-1."#.&'"&

>".,.& 'N&#.=8*:;*&-.&'-*#. '4=-.7&"88. ' "%'Z=+Z;X,$1#"8:;.& '*&/' #;.=$Z.*#"8:;.&'4"&8$#G

-.-.& ' 5*#+"%%*&1=$&1;."#.&3 ' 5*:; ' 7." ' /.= ' Q.;$&/,*&- ' >+& ' k=$&8Z,$&#$#[

$78#+`*&-8=.$1#"+&.& ' A ' >3$3 ' /.= ' E+&#=+,,. ' /.= ' G.,,>.=%"##.,# ' .=6+,-.&/.& ' :;=+&"8:;.&

578#+`*&-'[',".-.&'>".,>.=8Z=.:;.&/.'B.8*,#$#.'>+=3

(".'<"=1*&-.&'>+&'C$,:"#="+, '$*6'/$8')%%*&8X8#.%'8"&/'$&'6$8#'$,,.&';".='7.8Z=+:;.&.&

466.1#.&'/.8'!"#$%"&8'%$`-.7,":;'7.#.","-#3'M+'.=1,]=# '8":;'$*:;'8."&.'<"=18$%1."#'-.-.&

>.=8:;"./.&.'\$*#.=1=$&1*&-.&3'OP='/".'"%%*&>.=%"##.,#.'j8+="$8"8'"8#'G3Q3'/$8'!([5&$,+-

C$,:"Z+#="+, ' G*= ' Q.;$&/,*&- ' G*-.,$88.& ' *&/ ' >+& ' -=+`.= ' Q./.*#*&-H ' /+:; ' $*:; ' $&/.=.

;$*Z#8]:;,":; ' G.,,>.=%"##.,#. ' )%%*&1=$&1;."#.& ' /.= ' \$*# ' 1D&&.& ' /*=:; ' !( ' Z+8"#">

7.."&6,*88#'F.=/.&3'l7.='"%%*&+,+-"8:;.'58Z.1#.';"&$*8';$#'C$,:"#="+,'"&'/.='\$*#'F."#.=.

F.8.&#,":;. 'O*&1#"+&.&W '.8 ' 8#.*.=# ' "& ' 8X&.=-"8#"8:;.= '<"=1*&- '%"# 'C$J^' /". ' G*&.;%.&/.

("66.=.&G".=*&- ' /.= ' E.=$#"&+:X#.& ' *&/ ' ;.%%# ' ";=. ' j=+,"6.=$#"+&3 ' Y*/.% ' "8# ' .8 ' $%



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". 2II

*&-.8#D=#.&'57,$*6'/.='Z+8#&$#$,.&'\$$=GX1,.&'7.#.","-#3

(".'\$*#'"8#'$,8'."&G"-.8'0=-$&'/.8'ED=Z.=8'G*='>+,,8#]&/"-.&'MX&#;.8.'>+&'C$,:"#="+,'$*8'R[

(.;X/=+:;+,.8#.=+,'*&/'G*%'577$*'/.='$1#">.&'O+=%'/.8'!"#$%"&8'6];"-3'($8'=]*%#'/.%

!"#$%"&'."&.'$*#+['*&/'Z$=$:="&.'O*&1#"+&'."&H'F.,:;.'/".'Q./.*#*&-'/.='Y*8$%%.&;]&-.

GF"8:;.&'!('*&/'/.='\$*#'F."#.='*&#.=8#=.":;#3

C$,:"#="+, ' 6D=/.=# ' $7.= ' &":;# ' &*= ' 7." ' E.=$#"&+:X#.&H ' 8+&/.=& ' $*:; ' 7." ' .#,":;.& ' $&/.=.&

Y.,,#XZ.&'/.=.&'("66.=.&G".=*&-'*&/';.%%#'/.=.&'j=+,"6.=$#"+&3'(".8'8:;."&#'!('6P='/.&

4"&8$#G'"&'/.='k*%+=#;.=$Z".'G*'Z=]/.8#"&".=.&H'/$'k*%+=.'8":;'-.=$/.'/*=:;'%$&-.,;$6#.

("66.=.&G".=*&-'*&/'*&1+&#=+,,".=#.'j=+,"6.=$#"+&'$*8G.":;&.&3'k$#8]:;,":;'"8#'/".'0&1+,+-".

."& 'F."#.=.8 'L.7".#H ' $*6 ' /.%'/". '466.1#. ' >+& 'C$,:"#="+, ' "&#.&8"> ' *&#.=8*:;# 'F.=/.&3 'Y*

."&"-.& ' k*%+=.&H ' F". ' d$%%$[H ' j=+8#$#$[H ' :+,+=.1#$,.& ' *&/ ' \$*#:$=:"&+%.&H ' 8+F".

T.*1]%".H'F*=/.&'"&'>"#=+'*&/'"&'>">+'*%6$&-=.":;.'5=7."#.&'*&/'.Z"/.%"+,+-"8:;.'M#*/".&

/*=:;-.6P;=#H ' /". ' C$,:"#="+, ' *&/ ' /.88.& ' 5&$,+-$ ' ."&. ' F.=#>+,,. ' Z=+Z;X,$1#"8:;. ' *&/

#;.=$Z.*#"8:;.'B+,,.'7.8:;."&"-.&3'51#">.8'!(';.%%#'/".'j=+,"6.=$#"+&'/.='.&#$=#.#.&'Y.,,.&

*&/'/".'5&-"+-.&.8.'"%'&.*-.7",/.#.&'k*%+=-.F.7.H'F$8'/$8'k*%+=F$:;8#*%'G*8]#G,":;

7.."&#=]:;#"-#3'Y*/.%'6D=/.=#'C$,:"#="+,'/".'("66.=.&G".=*&-'*&/'/".'5Z+Z#+8.'/.='#*%+=D8.&

Y.,,.&3 'Q." '.#,":;.&'F."#.=.&'k*%+=$=#.&H 'F".'/.%';.Z$#+:.,,*,]=.&H'/.%'l7.=-$&-8G.,,[

*&/'/.%'j$&:=.$8[C$=:"&+%H'/.%'E$Z+8"[M$=1+%'*&/'k*%+=.&'>+&'L.;"=&'*&/'0>$=".&H

7.8:;=."7#'/".'/+=# '8Z]=,":;.=.'T"#.=$#*= '>.=-,.":;7$=.83'N&#.='/.&'.=F];&#.&'C$=:"&+%.&

&.;%.&'/".'L.8:;F*,8#.'"&'/.='j=+8#$#$H'/.='d$%%$H'/.=':+,+=.:#$,.&'d*:+8$'*&/'/.='\$*#

."&. ' M+&/.=8#.,,*&- ' ."&H ' /$ ' /.=.& ' Y.,,.& ' C$,:"#="+, ' ."-.&8#]&/"- ' $*8 ' Jh[\X/=+cX[

:;+,.:$,:"6.=+,'qJh?0\@(Ko'8X&#;.#"8".=.&'*&/'.8'$*:;'$77$*.&'1D&&.&_'!(';$#'/+=#'['F".

$*:;'"&'/.='-.8*&/.&'\$*#'['$*#+['*&/'Z$=$:="&.'O*&1#"+&.&3')&'/.='j=+8#$#$'*&/'/.='d$%%$

1+&#=+,,".=#'C$,:"#="+,'G*8]#G,":;'/$8'Z;X8"+,+-"8:;.'0=-$&F$:;8#*%3

5,8'F."#.=.8'L.7".#'8#.;.&'/".'j;X8"+,+-".'*&/'j$#;+,+-".'/.8'\.=G[E=."8,$*68X8#.%8'*&/

/.='Q,*#/=*:1=.-*,$#"+&'*&#.='/.%'4"&6,*`'>+&'C$,:"#="+,3'\".='F"=1#'/$8'!"#$%"&'"&'>"#=+H'"&

>">+'*&/'"&'.Z"/.%"+,+-"8:;.&'M#*/".&'7,*#/=*:18.&1.&/'*&/'%"&/.=#';XZ.=#+&".7./"&-#.

M:;]/.&3'51#">.8'!(';.%%#'/".'j=+/*1#"+&'*&/'O=."8.#G*&-'>+&'B.&"&H'F$8',.#G#,":;'G*

."&.%'576$,,'>+&'5&-"+#.&8"&'))'6P;=#'*&/'8+'/.&'Q,*#/=*:1'%$88">'8.&1#3'M."&.'<"=1*&-.&

$*6'/".'-,$##.'L.6]`%*81*,$#*='*&/'/".'\.=G%*81*,$#*='%D-.&'$*:;'$&'/.='Z;X8"+,+-"8:;.&

M#.*.=*&-'/.8'Q,*#/=*:18'7.#.","-#'8."&_'";=.'Q./.*#*&-'6P='/".'Z$#;+,+-"8:;.&'57,]*6.'*&#.=

;XZ.=#+&.& ' Q./"&-*&-.& ' "8# ' $7.= ' F$;=8:;."&,":; ' F":;#"-.=3 ' C$,:"#="+, ' 6D=/.=# ' >3$3 ' "%

\.=G%*81., 'N%7$*>+=-]&-. '*&/ '7.."&6,*88# ' 8."& '<$:;8#*%8>.=;$,#.&H 'F$8 '/$8 ' :$=/"$,.

L.F.7.'-.8*&/';$,#.&'8+,,3'Y*8]#G,":;'=./*G".=#'.8'/".'E+&#=$1#"+&86];"-1."#'/.8'\.=G.&8H

>.=="&-.=#'8+'/".'$*8'/.%'Q,*#;+:;/=*:1'=.8*,#".=.&/.':$=/"$,.'\XZ.=#=+Z;".'*&/'.=;],#'/".



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JVV

j*%Z$=7."#'/.8'\.=G.&8'$*6=.:;#3'l7.=/".8'>.=="&-.=#'.8'/*=:;'8."&.'"%%*&%+/*,$#+="8:;.&

4"-.&8:;$6#.&'8.;='F$;=8:;."&,":;'/$8'5*8%$`'/.=':;=+&"8:;[.&#GP&/,":;.&'5#;.=+8:,.=+8.H

/".'."&.'G.&#=$,.'O+,-..=1=$&1*&-'/.='/*=:;'/".'\XZ.=#+&".'7.,$8#.#.&'L.6]`.'"8#3

($8'e.=>.&8X8#.%'"8#'/.=',.#G#.'"&'/".8.='5=7."#'7.;$&/.,#.'Q.=.":;'/.8'ED=Z.=8H'/.='G*%

<"=11=."8'>+&'C$,:"#="+,'G];,#3'\".='"8#H'F".'G3Q3'"&'/.='\$*#H'/.='d$%%$'*&/'/.='j=+8#$#$H

/".'MX&#;.8.'>+&'$1#">.%'!('$*8'Jh?0\@(K'*&/'8."&'$&8:;,".`.&/.='577$*'%D-,":;H'F$8

/.%'!"#$%"&'$*:;';".='F"./.='$*#+['*&/'Z$=$:="&.'51#">"#]#.&'.=%D-,":;#3'C$,:"#="+,'F"=1#

>+=-.7*=#,":;'$*6'/".'L.;"=&.&#F":1,*&-H'F.8F.-.&'!([d$&-.,'"&'/".8.='j;$8.'/".'8Z]#.=.

4&#8#.;*&-'Z8X:;"8:;.='M#D=*&-.&H'F".'/.='M:;"G+Z;=.&".H'*&/'F+;,'$*:;'/$8'5*6#=.#.&'>+&

!.=;$,#.&8]&/.=*&-.&'7.-P&8#"-#3 '($'!('G*8]#G,":; '/". 'M#"%%*&-8,$-. '7.."&6,*`#H ' 6P;=#

8."&'d$&-., '7." '4=F$:;8.&.&'G*'>.=%.;=#.%'5*6#=.#.& '>+& '(.Z=.88"+&.&3 'l7.=/".8 ';$#

C$,:"#="+,'"%'YeM'8#$=1.'"%%*&%+/*,$#+="8:;.H'&.*=+Z=+#.1#">.'*&/'&.*=+#=+Z;.'466.1#.H

F.,:;.'/".'M:;F.=.'>".,.='4=1=$&1*&-.&H'F".'/.='%*,#"Z,.&'M1,.=+8.H'>+&'5)(M'*&/'$&/.=.&

)&6.1#.&H'j$=1"&8+&'*&/'/.='5,G;."%.=98:;.&'E=$&1;."#H'*&/'!.=,.#G*&-.&H'F".'/.&'O+,-.&

/.= ' )8:;]%". ' &$:; ' ."&.% ' M:;,$-$&6$,,H ' >.=="&-.=&3 ' 5*6-=*&/ ' /.= ' .7.& ' .=F];&#.&

4"-.&8:;$6#.&';.%%#'."&.'-*#.'!.=8+=-*&-'%"#'!('$*:;'/".'$,#.=87./"&-#.'(.-.&.=$#"+&3

($%"#'C$,:"#="+,'8."&.'<"=1*&-.&'"&'/.&'+7.&'7.8:;=".7.&.&'Q.=.":;.&'>+,,'.&#6$,#.&'1$&&H

%*` ' /.= ' M.=*%8Z".-., ' >+& ' Jh?0\@(K' F."# ' ;D;.= ' ,".-.& ' $,8 ' 6P= ' /". ' B.-*,$#"+& ' /.8

E&+:;.&8#+66F.:;8.,'*&/'/.='C$J^[\+%D+8#$8.'&D#"-3'($8'Q.F*`#8."&'/.='d.&8:;.&'6P='/".

F."#=.":;.&/.'Q./.*#*&-'>+&'!('"%'\"&7,":1'$*6'/".'L.8*&/;."#'*&/'/".'T.7.&8f*$,"#]#'"8#

&+:;'F.&"-'$*8-.Z=]-#3 '(".8 '8:;,]-# '8":;' "& '."&.= 'F.,#F."# ';+;.&'j=]8.&G'>+&' #.",F."8.

,$#.&#.% ' !([d$&-., ' "& ' $,,.& ' Q.>D,1.=*&-88:;":;#.& ' &"./.=H ' F$8 ' *3$3 ' /". ' )&G"/.&G

>.=8:;"./.&.= ' 5*#+"%%*&1=$&1;."#.& ' *&/ ' k*%+=. ' 8#."-.=#3 ' 48 ' F]=. ' 8"&&>+,,H ' 7."

-.6];=/.#.&'j.=8+&.&'/.&'Jh?0\@(K[M.=*%8Z".-.,'G*'P7.=F$:;.&'*&/'!('"&'8"&&>+,,.%

d$`'P7.='e$;=*&-8%"##.,'G*'8*ZZ,.%.&#".=.&3'5*:;'8+,,#.&'/".'B":;#,"&".&'6P='/".'#]-,":;.

5*6&$;%. ' /.8 '!"#$%"&8 ' /.& ' &.*.=.& ' 4=1.&&#&"88.& ' $&-.Z$`# ' *&/ ' &$:; ' +7.& ' 1+=="-".=#

F.=/.&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JV2

2V3'M*%%$=X

\.=7.=#'E$*.=

!"#$%"&'('"&'"%%*&+,+-X'$&/'+&:+,+-X
5'=.>".F

k;.'%.$&"&-'+6'>"#$%"&'('?!(@'6+='#;.'+=-$&"8%'-+.8'6$='7.X+&/'"#8'v:,$88":$,v'6*&:#"+&8'+6

=.-*,$#"&-'+6'#;.'7+/X98':$,:"*%'7$,$&:.'$&/'#;.'7+&.'%.#$7+,"8%3')&'$//"#"+&H'"#'"&6,*.&:.8

/.:"8">.,X ' $ '%*,#"#*/. '+6 ' +=-$&8H ' :.,, ' #XZ.8H ' $&/ ' 6*&:#"+&$, ' *&"#83 'k;"8 ' 8*%%$=X '+6 ' #;.

$>$",$7,. ' ,"#.=$#*=. ' +>.=>".F8 ' #;. ' :*==.&# ' 1&+F,./-. ' :+&:.=&"&- ' #;. ' =+,. ' +6 ' !( ' "&

"%%*&+,+-XH'+&:+,+-XH'#;.'81"&H'#;.':.&#=$,'&.=>+*8'8X8#.%'?CeM@H'$&/'#;.':+&#=+,'+6'#;.

:$=/"+>$8:*,$='8X8#.%'"&:,*/"&-'7,++/'Z=.88*=.3

C$,:"#="+, ' "8 '$'Z+#.&# '%+/*,$#+= '+6 ' #;. ' "%%*&.'8X8#.%H '.8Z.:"$,,X ' "& ' #;. ' 6".,/ '+6 ' #;. 'k[

,X%Z;+:X#.8'$&/'#;.'/.&/="#":':.,,8'?(C98@3')#':+&/*:.8'#;.'/.>.,+Z%.&#'+6'"%%$#*=.'(C98

F"#;'#+,.=+-.&":':;$=$:#.='$&/'/"8Z,$:.8'#;.'Z+Z*,$#"+&'+6'#;.'k[:.,,8'"&'6$>+='+6'#;.'#XZ.'J

;.,Z.=':.,,8'$&/'#;.'=.-*,$#+=X'k[:.,,83'k;"8'7,*&#8'#;.'k[:.,,[%./"$#./'"%%*&.'=.8Z+&8.8H

F;":;'$=.'#;.'1.X'6$:#+='+6'#=$&8Z,$&#'=.a.:#"+&'$&/'#;.'"&/*:#"+&'$&/'#;.'Z=+-=.88'+6'>$="+*8

$*#+"%%*&. ' /"8.$8.8H ' 8*:; ' $8 ' %*,#"Z,. ' 8:,.=+8"8H ' /"$7.#.8 ' %.,,"#*8 ' #XZ. ' 2H ' =;.*%$#+"/

$=#;="#"8H ' 8X8#.%": ' ,*Z*8 ' .=X#;.%$#+8*8H ' $&/ ' "&6,$%%$#+=X ' 7+F., ' /"8.$8.3 ' k;.

"%%*&+#+,.=$&:.'"8'6*=#;.='.&;$&:./'7X'>"#$%"&'(98'Z=+$Z+Z#+#":'"&6,*.&:.'+&'"%%*&.':.,,8

$&/ ' "#8 ' $7","#X ' #+ ' "&:=.$8. ' #;. ' Z=+/*:#"+& ' +6 ' =.-*,$#+=X ' $&/ '%+/*,$#+=X ' :X#+1"&.83 'k;"8

"%%*&+8*ZZ=.88"+&'8..%8'#+'#$1.'Z,$:.'8Z.:"6":"$,,X'"&':+&&.:#"+&'F"#;'$*#+$--=.88">.'$&/

.c:.88">.'=.$:#"+&8'+6'#;.'"%%*&.'8X8#.%H'F;.=.$8'#;.'/.6.&:.'=.$:#"+&8'#+'"&6.:#"+&8'$&/

.c+-.&+*8'Z=+#."&8'=.%$"&'*&$66.:#./3'(*.'#+'#;."='"%%*&+%+/*,$#+=X'81",,8H'C$,:"#="+,'$&/

"#8'$&$,+-*.8'8;+F':+&8"/.=$7,.'=.8*,#8'"&'#;.'Z=+Z;X,$:#":$,'$&/'#;.=$Z.*#":$,'*8.'$-$"&8#

$*#+"%%*&. ' /"8.$8.83 ' k;.=. ' $,8+ ' $=. ' Z=+%"8"&- ' .66.:#8 ' "& ' #;. ' #=.$#%.&# ' +6 ' #=$&8Z,$&#

=.a.:#"+&H'.8Z.:"$,,X'"&'#;.':+&#=+,'+6'#;.':.,,[%./"$#./H':;=+&":'=.a.:#"+&3

k;.'"&6,*.&:.'+6':$,:"#="+,'+&'#;.'"%%*&.'8X8#.%'"8'+6'/.:"8">.'=.,.>$&:.'6+='"#8'.66.:#8'+&

$,%+8#'$,,'!('6*&:#"+&8'/"8:*88./';.=.3'O+='.c$%Z,.H'#;.X'$=.'=.8Z+&8"7,.'6+='#;.'>"#$%"&98

>$,*.'"&'#;.'#=.$#%.&#'+6'%$&X'81"&'/"8+=/.=8H',"1.'Z8+="$8"8'>*,-$="83')&'#;"8':$8.H'.3-3'#;.

!([$&$,+-'C$,:"Z+#="+,'"8',":.&8./'6+='#=.$#%.&#'$&/'>.=X':+%%+&,X'*8./H'7*#'$,8+'+#;.=H

%$"&,X ':.,,[%./"$#./ ' "%%*&.'/"8.$8.8 '+6 ' #;. ' 81"& ':$& '7. ' "&6,*.&:./ 'Z+8"#">.,X3 'Q.X+&/

"%%*&+,+-":$, ' $8Z.:#8H ' :$,:"#="+, ' ;$8 ' $//"#"+&$, ' "%Z+=#$&# ' 6*&:#"+&8 ' "& ' #;. ' 81"&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JVJ

MX&.=-"8#":$,,X'F"#;'C$J^H'"#':+&#=+,8'#;.'"&:=.$8"&-'/"66.=.&#"$#"+&'+6'#;.'1.=$#"&+:X#.8'$&/

"&;"7"#8'#;."='Z=+,"6.=$#"+&3'5//"#"+&$,,XH'"#'#$1.8'Z$=#'"&'#;.'&+=%$,'Z=+:.88'+6'#;.'Z+8#&$#$,

;$"=':X:,.83

k;.'81"&'"8'#;.'+&,X'+=-$&':$Z$7,.'+6'=*&&"&-'#;.':+%Z,.#.'8X&#;.8"8'+6':$,:"#="+,H'7.-"&&"&-

F"#;'R[/.;X/=+-.&$#./':;+,.8#.=+,H'$&/'.&/"&-'F"#;'#;.':$#$7+,"8%'+6'#;.'>"#$%"&98'$:#">.

6+=%3'k;"8'.&$7.,8'!('#+'.c.=#'$*#+['$&/'Z$=$:="&.'6*&:#"+&8H'F;":;'6*=#;.='.%Z;$8"G.'#;.

"%Z+=#$&:.'+6'#;.'#"-;#':+&&.:#"+&8'7.#F..&'!('$&/'#;.'81"&3

)&;"7"#"&-'Z=+,"6.=$#"+&'$&/'8#"%*,$#"&-'/"66.=.&#"$#"+&'"8'$'%$a+=':;$=$:#.="8#":'+6':$,:"#="+,

&+#'+&,X'"&'1.=$#"&+:X#.8H'7*#'"&'%$&X':.,,' #XZ.83'Q."&-'.c:.,,.&#,X':;$=$:#.="G./'7X',+F

/"66.=.&#"$#"+&'$&/'*&:+&#=+,,./'Z=+,"6.=$#"+&H'!('8..%8'Z=./.8#"&$#./'#+'7.'$,8+'$ZZ,"./'#+

:$&:.=83')&'6$:#H '+&:+,+-X'"8'$&+#;.='6".,/H'F;.=.'#;.'.66.:#8'+6':$,:"#="+,'$=.'#;.'6+:*8'+6

"&#.&8">.'8#*/".83'C+%Z=.;.&8">.'F+=1';$8'7..&'/+&.'+&'8+%.'#*%+=8H',"1.',.*1.%"$'$&/

:$=:"&+%$8'+6'#;.'%$%%$H'#;.'Z=+8#$#.H'#;.':+,+=.:#$,'$=.$'$&/'#;.'81"&3'k;.'=.8*,#8'$:;".>./

"&'>"#=+H ' "& '>">+H '$&/' "&'.Z"/.%"+,+-":$, '8#*/".8H '8;+F'$'Z=.:"+*8' =+,. '+6 ' #;.'>"#$%"&' "&

Z=+Z;X,$:#":'$&/'#;.=$Z.*#":'*8.'6+='#;.8.'#*%+=83'C$,:"#="+,'"&;"7"#8'#;.'Z=+,"6.=$#"+&'+6'#;.

/.-.&.=$#./':.,,8'$&/'#;.'$&-"+-.&.8"8'"&#+'#;.':$&:.=+*8'#"88*.H'F;":;'6*=#;.='"%Z$"=8'#;.

#*%+=98 ' -=+F#;3 ' 5//"#"+&$,,XH ' !( ' $*-%.&#8 ' #;. ' /"66.=.&#"$#"+& ' $&/ ' #;. ' Z=+$Z+Z#+#":

#.&/.&:".8'+6'#;.':$&:.=+*8':.,,83'C+&:.=&"&-'%$&X'+#;.='#*%+=8H',"1.'#;.'Z$&:=.$#":[H'#;.

;.Z$#+:.,,*,$=[H '$&/' #;.' #=$&8"#"+&$, ':.,, ':$=:"&+%$H 'E$Z+8"98 ' 8$=:+%$H '$&/' #*%+=8'+6 ' #;.

7=$"&'$&/'#;.'+>$=".8H' #;.=.'$=.'$,8+'8+%.'.88$X8H'F;":;'8;+F'=.8*,#8'8"%",$='#+'#;.'+&.8

%.&#"+&./ ' $7+>.3 ' Q.:$*8. ' +6 ' #;."= ' $7","#X ' #+ ' 8X&#;.8"G. ' C$,:"#="+, ' 6=+% ' Jh[

;X/=+cX:;+,.:$,:"6.=+, ' qJh?0\@(KoH ' $&/ ' #+ ' /.-=$/. ' #;. ' $:#">. ' 6+=%H ' :$=:"&+%$8 ' +6 ' #;.

%$%%$H'#;.'Z=+8#$#.H'#;.':+,+=.:#$,'%*:+8$H'$&/'#;.'81"&'$=.'+6'8Z.:"$,'"&#.=.8#3'<"#;"&'#;"8

:$&:.=8H'!(';$8'A'$8'$,=.$/X'/.8:="7./'6+='#;.';.$,#;X'81"&'A'$*#+['$&/'Z$=$:="&.'6*&:#"+&83

5//"#"+&$,,XH'#;.'>"#$%"&'=.-*,$#.8'#;.'Z;X8"+,+-":$,'-=+F#;'$&/'/.>.,+Z%.&#'+6'#;.'Z=+8#$#.

$&/'#;.'%$%%$=X'-,$&/3

k;.'Z;X8"+,+-X'$&/'#;.'Z$#;+,+-X'+6'#;.':$=/"+>$8:*,$='8X8#.%H'$8'F.,,'$8'#;.'=.-*,$#"+&'+6

#;.'7,++/'Z=.88*=.H'6+=%'$&+#;.='*&"#'"&6,*.&:./'7X'!(3'\.=."&H'#;.'>"#$%"&'8;+F8'"&'>"#=+H

"&'>">+H'$&/'"&'.Z"/.%"+,+-":$,'8#*/".8'$&#";XZ.=#.&8">.'81",,8'$&/'=./*:.8'#;.'/$%$-.':$*8./

7X';XZ.=#+&"$3 'C$,:"#="+, ' "&;"7"#8 ' #;. 'Z=+/*:#"+&'$&/'#;.' =.,.$8.'+6 ' =.&"&H ' #;*8 ':$*8"&-'$

/.:,"&.'+6'$&-"+#.&8"&'))',.>.,8H'$&/';.=.7X':,.$=,X',+F.="&-'#;.'7,++/'Z=.88*=.3')#8'.66.:#8'+&

#;.'7,++/'>.88.,89'8%++#;'%*8:,.8'$&/'#;.';.$=#98'%*8:,.'%$X'Z,$X'$'=+,.'"&'#;.'Z;X8"+,+-":$,

=.-*,$#"+&'+6'#;.'7,++/'Z=.88*=.H'7*#'#;."='%.$&"&-'"&'Z$#;+,+-":$,'Z=+:.88.8'+::*=="&-'*&/.=

#;.':+&/"#"+&8'+6';XZ.=#+&"$'8..%'#+'7.'%+=.'"%Z+=#$&#3'C$,:"#="+,'=$"8.8'#;.'=.%+/.,,"&-'+6

#;.';.$=#98'%*8:,.'$&/'"&6,*.&:.8'"#8'Z.=6+=%$&:.'+6'-=+F#;H'F;$#'"8'8$"/'#+'1..Z'#;.':$=/"$,



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JVK

#"88*.8';.$,#;X3 'O*=#;.=%+=.H ' "# ' =./*:.8 ' #;. ';.$=#98 ':+&#=$:#","#X '*&/.= ':+&/"#"+&8 '+6 ';"-;

7,++/'Z=.88*=.H',.$/"&-'#+'=./*:./':$=/"$,';XZ.=#=+Z;"$'$&/';.,Z"&-'#;.';.$=#'.c.=#"&-'#;.

Z*%Z[6*&:#"+&3'O"&$,,XH'"#8'"%%*&+%+/*,$#+=X'Z=+Z.=#".8'F",,'%+8#'Z=+7$7,X';.,Z'#+'=./*:.

#;.'.c#.&#'+6'#;.':;=+&":["&6,$%%$#+=X'$#;.=+8:,.=+8"8H'$':;$=$:#.="8#":$,'$6#.=[.66.:#':$*8./

7X';.$>",X'*8./'7,++/'>.88.,8'7.:$*8.'+6'#;.';XZ.=#+&"$3

k;. '&.=>+*8 ' 8X8#.%' "8 ' #;. ' ,$8# 'Z$=# '+6 ' #;. '7+/X'/"8:*88./ ' "& ' #;"8 ' #;.8"8H 'F;":; ':$& '7.

"&6,*.&:./'7X':$,:"#="+,3')&'#;.'CeMH'$8'.3-3'"&'#;.'81"&H'#;.'%$%%$=X'-,$&/H'$&/'#;.'Z=+8#$#.H

#;.'.&GX%.8'&.././'6+='#;.'$&$7+,"8%'6=+%'Jh?0\@(K'#+':$,:"#="+,'$&/'#;.'6*=#;.=':$#$7+,"8%

$=.'.cZ=.88./H'$,,+F"&-'+&:.'$-$"&'$*#+['$&/'Z$=$:="&.'$:#">"#".83'!('"&6,*.&:.8'#;.'Z=.&$#$,

/.>.,+Z%.&#'+6'#;.'7=$"&3'!('/.6":".&:X'"&'#;"8'Z.="+/':$&'7.'6+,,+F./'7X',$#.='="8"&-'+6

%.&#$,'/"8+=/.8',"1.'8:;"G+Z;=.&"$H'$&/'%$X7.'8+%.':;$&-.8'"&'-.&.=$,'7.;$>"+*=3'T$:1'+6

!('"&'$/*,#;++/',.$/8'#+'$&+#;.='/"8+=/.=W'"#'"8'$88+:"$#./'F"#;'#;.'Z.=8+&98'%++/H':$*8"&-'$&

"&:=.$8./'6=.f*.&:X'+6'/.Z=.88"+&83'O*=#;.=%+=.H',"1.'"&'%$&X'$=.$8H':$,:"#="+,'.c.=#8'8#=+&-

"%%*&+%+/*,$#+=X ' .66.:#8 ' F"#;"& ' #;. ' CeMH ' a+"&./ ' 7X ' >$="+*8 ' &.*=+Z=+#.:#">. ' $&/

&.*=+#=+Z;":'$:#">"#".83'k;"8'.&$7.,8'!('#+'=./*:.'#;.'8.>.="#X'+6'$'%*,#"#*/.'+6'/"8.$8.8H',"1.

%*,#"Z,. ' 8:,.=+8"8H ' ;*%$& ' "%%*&+/.6":".&:X ' >"=*8 ' ?\)!@ ' .&:.Z;$,+Z$#;"$ ' $&/ ' +#;.=

"&6.:#"+&8H'j$=1"&8+&98 '/"8.$8.H'%+=7*8'5,G;."%.=H'$&/'"&a*=".8'8*:;'$8'"8:;.%"$'$6#.='$&

$Z+Z,.c"$3'58'$&+#;.=':+&8.f*.&:.'+6'#;.'.66.:#8'%.&#"+&./'$7+>.H'#;.'6*,,'8*ZZ,X'+6'!(

"&;"7"#8H'+='$#',.$8#'8,+F8'/+F&H'#;.'/.-.&.=$#">.'Z=+:.88.8':$*8./'7X'$-"&-3

M+ ' #;$# ' :$,:"#="+, ' :$& ' 6*,,X ' .c.=# ' "#8 ' $:#">"#".8 ' "& ' #;. ' $=.$8 '%.&#"+&./ ' $7+>.H ' #;. ' 8.=*%

:+&:.&#=$#"+&'+6'Jh?0\@(K';$8'#+'7.'6$='7.X+&/'#;.',.>.,8'&.././'6+='#;.'=.-*,$#"+&'+6'7+&.

%.#$7+,"8%'$&/'#;.'7+/X98':$,:"*%'7$,$&:.3'Q.:$*8.'Z.+Z,.';$=/,X':+&8"/.='#;.'"%Z+=#$&:.

+6'!('=.-$=/"&-';.$,#;'$&/'#;.'f*$,"#X'+6',"6.H'#;.=.'"8'$'F+=,/F"/.';"-;'Z=.8.&:.'+6'Z$=#,X

,$#.&#'!([/.6":".&:X'"&'$,, ':,$88.8'+6'Z+Z*,$#"+&3 'k;"8'="8.8'.3-3' #;.'"&:"/.&:.'+6'>$="+*8

$*#+"%%*&.'/"8.$8.8'$&/':$&:.=83'O+='#;"8'=.$8+&H'"#'F+*,/'7.'*8.6*,'#+':+&#=+,'#;.'8.=*%

,.>.,8'+6'Jh?0\@(K'"&'.&/$&-.=./'Z.=8+&8H'$&/'#+'8*ZZ,.%.&#'6++/'F"#;'!('"&'$'=.$8+&$7,.

F$X3'5//"#"+&$,,XH'-*"/.,"&.8'6+='#;.'/$",X'"&#$1.'+6'!('8;+*,/'7.'.,.>$#./H'$::+=/"&-'#+'&.F

6"&/"&-83

'



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JVi

223'T"#.=$#*=>.=G.":;&"8

())*'e0(fTfe0R+4;%"e0TfRfe0!%&4e0(f
O*&:#"+&$,'/">.=8"#X'+6';.,Z.='k',X%Z;+:X#.83
e$#*=.'KUK'?2IIb@W'M3RUR[RIK

()&e0Gfe0R,"*+4*e0Afe0!*2*/*>,e0:fe0D*2&.*e0Rfe0T<##<e0TfH'.#'$,3
("66.=.&#"$#"+&'+6'%+*8.'%X.,+"/',.*1.%"$':.,,8'"&/*:./'7X'2α,25−/";X/=+cX>"#$%"&'(K3
j=+:'e$#,'5:$/'M:"3'NM5'RU'?2IU2@W'M3iIIV[iIIi

()&e0Gfe0D*2,$*e0gfe06*2*#<e0Dfe0R,"*+4*e0Afe0!+.*e0Dfe06,'%,,e0gf
5'8X&#;.#":'$&$,+-*.'+6'>"#$%"&'(KH'JJ[+c$[2αHJh[/";X/=+cX>"#$%"&'(KH'"8'$'Z+#.&#'
%+/*,$#+='+6'"&'>">+'"%%*&+=.-*,$#"&-'$:#">"#X'F"#;+*#'"&/*:"&-';XZ.=:$,:.%"$'"&'%":.3
4&/+:="&+,+-X'2Ji'?2IUI@W'M3Jbih[JbiR

()&e0hfe06*2*>+4*e0Tfe0D*2,$*e0gfe06*2*#<e0Dfe0V4,&e0:fe06,'%,,e0gf
j=.>.&#"+&'+6'"%%*&+,+-":$,'/"8+=/.=8'"&'dBTn2'%":.'7X'$'&.F'8X&#;.#":'$&$,+-*.'+6'
>"#$%"&'(KW'JJ[+c$[2αHJh[/";X/=+cX>"#$%"&'(K3
S'e*#='M:"'!"#$%"&+,3'?k+1X+@'Kb'?2IIV@W'M3J2[K2

()&e0Rfe0!"+$<e0Dfe0:*'&/*_*e0Rfe0!</*)&e0gfe0g<2<"*>*e0gfe0V'%,2*_*e0@f
($",X'>.=8*8'"&#.=%"##.&#'$ZZ,":$#"+&'+6';"-;[:+&:.&#=$#"+&'#$:$,:"#+,'+"&#%.&#'"&'
:+%7"&$#"+&'F"#;',+F[/+8.':X:,+8Z+="&'6+='Z8+="$8"8'>*,-$="83
S'(.=%$#+,3'KK'?J@'?JVVb@W'M32VU[222

(7%&'<#e0Gfe0W*7%4*7%e0Afe0E4,/%$e0Sf
M+%.':+%%.&#8'+&'#;.'=.,$#"+&8;"Z'7.#F..&'#;.'/"8#="7*#"+&'+6'%*,#"Z,.'8:,.=+8"8'#+'
,$#"#*/.H'8+,$='=$/"$#"+&'$&/'+#;.='>$="$7,.83
5:#$'j8X:;$#3'?M:$&/3@H'Kh?2iR@'?2IbV@W'M32KJ[2iR

(.<4,#,e0Pf
M.,.:#">.'"%%*&+"&#.=>.&#"+&'"&'$*#+"%%*&.'/"8.$8.8W',.88+&8'6=+%'%*,#"Z,.'8:,.=+8"83
S'C;.%+#;.=3'2K'?JVV2@W'M3J2I[JKi

(.<4,#,e0Pf
)%%*&+%+/*,$#+=X'.66.:#8'+6'>"#$%"&'('=.:.Z#+=',"-$&/8'"&'$*#+"%%*&.'/"8.$8.83
)&#')%%*&+Z;$=%3'J'?JVVJ@W'M32V2R[2VJU

(.<4,#,e0Pf
2HJh[(";X/=+cX>"#$%"&'(K'$&$,+-8'$8'Z+#.&#"$,'#;.=$Z".8'"&'#=$&8Z,$&#$#"+&3
C*=='0Z"&')&>.8#"-'(=*-8'K'?JVVJ@W'M32ihU[2ibK

(.<4,#,e0Pfe0U&##*e0\fe0\,*44*$*#*e06fe0i'2<2<=,7e0Rf
k+,.=+-.&":'/.&/="#":':.,,8'"&/*:./'7X'>"#$%"&'('=.:.Z#+=',"-$&/8'.&;$&:.'=.-*,$#+=X'k'
:.,,8'"&;"7"#"&-'$,,+-=$6#'=.a.:#"+&'$&/'$*#+"%%*&.'/"8.$8.83
S'C.,,'Q"+:;.%3'UU'?JVVK@W'M3JJR[JKK

(.<4,#,e0Pfe0\,*44*#$*#*e06fe0U&##*e0\f
j;$=%$:+,+-":$,'"&/*:#"+&'+6'#+,.=+-.&":'/.&/="#":':.,,8'$&/'=.-*,$#+=X'k':.,,83
M.%"&')%%*&+,3'2b?JVVi@W'M32JR[2Ki

(.<4,#,e0Pfe0U&##*e0\fe0\,*44*#$*#*e06fe0?<#7*4,e0(fe0(>+7%*'$&/+,e0!fH'.#'$,3
(.&/="#":':.,,8'$8'1.X'#$=-.#8'6+='"%%*&%+/*,$#"+&'7X'>"#$%"&'('=.:.Z#+=',"-$&/83
S'M#.='Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3iKR[iiR

(.<4,#,e0Pfe0(>+7%*'$&/+,e0!fe0H*#,&-e0TfAf
j=.>.&#"+&'+6':;=+&":'$,,+-=$6#'=.a.:#"+&'7X'>"#$%"&'('=.:.Z#+='$-+&"8#83
)%%*&+,'T.##3'2VV?2@'?JVVh@W'M3Ki[i2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JVh

(.<4,#,e0Pfe0U&##*e0\fe0(>+7%*'$&/+,e0!fe0A<''&$$,e0Afe0(j+,-*#<e0SfH'.#'$,3
C+&#=+,'+6'Z=+8#$#.'-=+F#;'$&/'"&6,$%%$#"+&'7X'#;.'>"#$%"&'('=.:.Z#+='$-+&"8#8'QsT[
bJU3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

(%>*.e0Efe0i-0:*j+&e0RfSfe0W4*#7<-,#,e0]fe0D'<+e0:fAfe0i-0:*j+&e0!fH'.#'$,3
5,+Z.:"$'*&">.=8$,"8'$88+:"$#./'F"#;'$'%*#$#"+&'"&'#;.';*%$&';$"=,.88'-.&.3
M:".&:.'JRI?hKh2@'?2IIU@W'M3RJV[RJi

(%>*.e06fe0R+2%$*4e0:f
CX#+:;=+%.'jihVW'$'#$=-.#'6+='/=*-'/.>.,+Z%.&#'6+='81"&'/"8.$8.83
S')&>.8#'(.=%$#+,3'2JK?K@'?JVVi@W'M3i2R[iJh

(%<#&#e0Rf:fe0D&#2*#&#e0Pfe0D&;;<e0Pfe0:*2*>*e0Rfe0D<+%,>**e0Uf
j=+8#$#.':$&:.='="81'$&/'Z=./"$-&+8#":'8.=*%'Jh[;X/=+cX>"#$%"&'(',.>.,8'?O"&,$&/@3
C$&:.='C$*8.8'C+&#=+,'22'?JVVV@W'M3UiR[UhJ

(%<#&#e0Rf:fe0b%+*#/e0gf:fe0(,#&e0?fe0g-,2<>,e0Dfe0D<+%,>**e0Uf
5&/=+-.&'=.:.Z#+='$&/'>"#$%"&'('=.:.Z#+='"&';*%$&'+>$="$&':$&:.=W'-=+F#;'8#"%*,$#"+&'
$&/'"&;"7"#"+&'7X',"-$&/83
)&#'S'C$&:.='Ub?2@'?JVVV@W'M3iV[ib

(-*/)*-*e0(f(fe0R<'&4e0RfDfe0h<%#'<#e0Af!fe0D4+>;e0HfPfe0U<'#&4e0\f:fe0S<'$&4e0Wf(f
d+,.:*,$='%.:;$&"8%8'+6'2αHJh[/";X/=+cX>"#$%"&'(K'"&8.&8"#">"#X'"&'Z=+8#$#.':$&:.=3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

(-*/)*-*e0(f(fe0R<'&4e0RfDfe0h<%#'<#e0Af!fe0D4+>;e0HfPfe0U<'#&4e0\f:fe0S<'$&4e0Wf(f
2αHJh[(";X/=+cX>"#$%"&'(K'$&/'"#8'$&$,+-'?w<[2bJiOJ[J@'Z=.>.&#'Z=+8#$#.':$&:.='
Z=+-=.88"+&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

(-)&4$'<#e0Hf\fe0g-'$4*e0Wfe0!&/4*=&'e0?fe0A<--,#'e0Afe0H*,42&&e0!f:fH'.#'$,3
w*$&#"#$#">.'%$ZZ"&-'+6'$%Z,":+&'8#=*:#*=.'7X'$==$X'CL\'"/.&#"6".8'CpjJi'$8'$'
:$&/"/$#.'+&:+-.&.3
e$#'L.&.#3'Jh'?JVVV@W'M32ii[2ib

(--*#<4&e0gfe0:,--,j+,#e0Ufe0A<'$&e0hfe0?&#<+Le0Rfe0R&#2k'e0Afhf
(.:=.$8./'Z=.>$,.&:.'+6'$#+ZX'"&'=;.*%$#"+/'$=#;="#"83
T$&:.#'Kh2?I2V2@'?2IIU@W'M3iIR

(--&/4*e0]fe0P+,'&$$<e0\fe0R&#/<55,e0\fe0R*4$,>),*#7<e0Pfe0]*',-&e0(f
L,*:+8.["&/*:./'"&8*,"&'8.:=.#"+&'"&'*=.%"$W'=+,.'+6'2αHJh?0\@J[>"#$%"&'(K3
e.Z;=+&'bU'?2IIi@W'M3i2[iR

(--,'<#e0(fAfe0G+/+,e0GfRf
j*="&.'%.#$7+,"8%'$&/'"%%*&+8*ZZ=.88">.'.66.:#8'+6'%X:+Z;.&+,$#.'%+6.#",'?ddO@3
C,"&'k=$&8Z,$&#3'2V'?2IIb@W'M3RR[Ui

(-<,',e0Sfe0?,*e0Sfe0(.<4,#,e0Pf
B.-*,$#"+&'+6'k[:.,,'=.8Z+&8.8'7X'CeM'$&#"-.&[Z=.8.&#"-':.,,8W'/"66.=.&#'=+,.8'6+='
%":=+-,"$'$&/'$8#=+:X#.83
)%%*&+,'k+/$X'J2'?JVVV@W'M32i2[2iR

(-<,',e0Sfe0!&4*F,#,e0Wfe0(.<4,#,e0Pf
L,"$[k':.,,'/"$,+-*.3
S'e.*=+"%%*&+,3'2VR'?JVVV@W'M3222[22R

(-<#'<e0PfAfe0?<'&#F,&-.e0?fPf
d+,.:*,$='-.&.#":'$&/'.&/+:="&.'%.:;$&"8%8'+6';$"='-=+F#;3
\+=%'B.83'bV'?JVVK@W'M32[2K



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JVb

(-4<"e0Vfe0D<_&4'e0Dfe0S4&&.>*#e0Pf
k=$&8:="Z#"+&$,'=.Z=.88"+&'+6'#;.'"&#.=,.*1"&[J'-.&.'7X'>"#$%"&'(KW'/"=.1#'"&;"7"#"+&'
eO5kZn5j[2':+%Z,.c'6+=%$#"+&'7X'$'&*:,.$=';+=%+&.'=.:.Z#+=3
d+,'C.,,'Q"+,3'2h'?2IIh@W'M3hRUI[hRII

(-$&4e0Rfe0R<4*4,+e0Rf
("8#="7*#"+&'+6'%*,#"Z,.'8:,.=+8"83
T$&:.#'KV2?RU2J@'?2IRK@W'M322Jb[22JR

(-$&4e0Rfe0g*><+4e0Rfe0:*4'%&e0Rfe0G.e0Rf
d*,#"Z,.'8:,.=+8"8'$&/'&*#="#"+&3
5=:;'e.*=+,3'K2'?2IRi@W'M3JbR[JRJ

(-=*4&5MH<-*.<e0Rfe0\<#5*-&5M!*#7%<e0hfRfe06*=*44<Mg+)&4<e0Afe0\*47,*MS&4#*#.&5e0PfSfe0
R+#<5e0(f
B.#"&+":'$:"/'$&/'2HJh[/";X/=+cX>"$%"&'(K'"&;"7"#'#.&$8:"&[C'.cZ=.88"+&'"&'=$#'-,"+%$'
Cb':.,,83
S'e.*=+8:"'B.83'hU?J@'?2III@W'M3JIK[KVV

(>+7%*'$&/+,e0!fe0H*#,&-e0TfAfe0(.<4,#,e0Pf
)&;"7"#"+&'+6'$:*#.'$&/':;=+&":'$,,+-=$6#'=.a.:#"+&'"&'%+*8.'%+/.,8'7X'QsT[bJUH'$'
&+&;XZ.=:$,:.%":'>"#$%"&'('$-+&"8#3
k=$&8Z,$&#$#"+&'?JVVh@W'M3UV

(#.l&-2<=,7e0bfe0]<l,#<=,7e0hfe0U&l#<=,7e06f
("8.$8.'%+/"6X"&-'$&/'"%%*&%+/*,$#+=X'.66.:#'+6';"-;'/+8.'2α?0\@J(K'"&'=;.*%$#+"/'
$=#;="#"8'Z$#".&#83
C,"&'4cZ'B;.*%$#+,3'2R'?2III@W'M3ihJ[ihb

(#5*#<e0Rf(fe0!>,$%e0hfRfe0i'2<2<=,7e0Rf?fe0U&&4e0AfEfe0R+--&#e0PfDfH'.#'$,3
2HJh[(";X/=+cX[2b[.&.[JK[X&.[JbHJR[;.c$6,*+=+:;+,.:$,:"6.=+,'?B+Ji[hhK2@H'$'&.F'
/.,#$&+"/'?>"#$%"&'('$&$,+-*.@'6+='Z=.>.&#"+&'+6'7=.$8#':$&:.='"&'#;.'=$#3
C$&:.='B.83'hi?R@'?2IIi@W'M32bhK[2bhb

(4*#.*e0?fe0!".<4*e0WfAfe0R7(--,'$&4e0UfPfe0W,#.&4e0!fEfe0g*#/e0:fgfH'.#'$,
5&$,X8"8'+6'"&#.8#"&$,',X%Z;+:X#.'"&'%+*8.':+,"#"8'%./"$#./'7X'#=$&86.='C(i^C(ihB7;"'
k':.,,'"&'MC)('=.:"Z".&#3
S')%%*&+,3'2hU'?2IIR@W'M3Kibi[KiRK

(47*e0Gfe0D*'$*#e0:fWfe0G4),-e0(f:fe0!&5&4e0Gfe0T<7e0Gfe0T+4+>-+e0bf
e$==+F[7$&/'*,#=$>"+,.#'Q'$8'%+&+#;.=$ZX'$&/'"&':+%7"&$#"+&'F"#;'#+Z":$,':$,:"Z+#="+,'"&
#;.'#=.$#%.&#'+6'>"#","-+3
S'(.=%$#+,3'KK?h@'?JVVb@W'M3KKU[KiK

(44<"<e0AfRfe0T*#e0?fTfe0W+4>*#e0HfPfe0T*%-&4e0HfEfe06&-'<#e0Rf?fH'.#'$,3
B.-*,$#"+&'+6''2 α,Jh[/";X/=+cX>"#$%"&'(K'+&'"&#.=,.*1"&[b'$&/'"&#.=,.*1"&[U'"&/*:./'7X'
8*,6*='%*8#$=/'?\(@'+&';*%$&'81"&':.,,83
j;$=%$1+,'k+c":+,3'IJ?h@'?JVVK@W'M3JVi[J2K

('7%&#)4&##&4e0hfTfe0:&,'&"e0HfRfe0!<--,#/&4e0:fEf
2HJh[/";X/=+cX>"#$%"&'(K'?2HJh?0\@J(K@'"%Z=+>.8'=.&$,'#=$&8Z,$&#'6*&:#"+&3
S'5%'M+:'e.Z;=+,3'22'?JVVV@W'M3bRR

('7%&#)4&##&4e0hfTfe0!<--,#/&4e0:fEfe0W&72&4e0Wf6fe0:+--&$$e0Hf(f
2HJh?0\@J(K'$,#.=8'#;.'#=$&86+=%"&-'-=+F#;'6$:#+='7.#$'8"-&$,"&-'Z$#;$X'"&'=.&$,'#"88*.3
S'M*=-'B.83'2VV'?JVV2@W'M32R2[2Rh

('%74<F$e0HfRfe0U<e0(fPfe0E,--,*>'e0:fAfe0\4,FF,$%'e0AfGf
MX8#.%$#":'=.>".F'+6':+%Z$=$#">.'.66":$:X'$&/'#+,.=$7","#X'+6':$,:"Z+#="+,'"&'#=.$#"&-'
:;=+&":'Z,$f*.'Z8+="$8"83
QdS'KJV'?JVVV@W'M3IbK[IbR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JVR

($2,#'<#e0Rf(fe0P&,$&4e0Gf:f
k;.'e0('%+/.,'+6'#XZ.')'/"$7.#.8W'$8'-++/'$8'"#'-.#8�
e$#'d./3'h'?2III@W'M3bV2[bVi

W**'e0Hfe0U43F&4e0Tfe0V$$&-e0RfGfe0T+7%-&4MW<;;e0!fe0P*)<+4.&$$&e0\fH'.#'$,3
B$#'+,"-+/.&/=+:X#.8'.cZ=.88'#;.'>"#$%"&'(K'=.:.Z#+='$&/'=.8Z+&/'#+'2HJh[
/";X/=+cX>"#$%"&'(K3
L,"$'K2'?JVVV@W'M3hI[bU

W*7%*4,&4e0PfWf0\&%*e0?f!f
d+,.:*,$='%.:;$&"8%8'+6')-4'=.-*,$#"+&3
S'5,,.=-X'C,"&')%%*&+,3'2Vh'?JVVV@W'M3hiR[hhU

W*7%>*##e0:fe0(+$5&#e0!fe0S4&"e0ife0E&%4e0ife0?*>)&72e0Ef(fH'.#'$,3
B./*:./'"&:"/.&:.'+6'#"7"$,'/X8:;+&/=+Z,$8"$'"&':;":1.&8'#=.$#./'F"#;'$'M+,$&*%'
-,$*:+Z;X,,*%'.c#=$:#'+6':;$=$:#.="G./'>"#$%"&'('$:#">"#X3
M*7%"##./'$#'Q="#"8;'j+*,#=X'M:".&:.'?JVVb@3

W*//,<-,#,e0Gf\fe0!%,+&"e0!fMhfe0i'2<2<=,7e0Rf?f
d.#;+/'+6'#=.$#"&-';XZ.=Z=+,"6.=$#">.'81"&'/"8.$8.8'F"#;'6,*+="&$#./'>"#$%"&'(K'$&$,+-83
S'O,*+="&.'C;.%"8#=XH'UJ?2@'?2IIR@W'M322i

W*,e0Efe0W*<ehfe0!%&#e0bfe06,7<',*e0!f]fe0h,*#/e0Sfe0b%*#/e0`f
d+,.:*,$='%.:;$&"8%'*&/.=,X"&-'#;.'=.-*$#"+&'+6'+>$="$&':$&:.=':.,,'$Z+Z#+8"8'7X'2αHJh[
/";X/=+cX>"#$%"&'(K'$&/'"#8'"%Z,":$#"+&'"&'+>$="$&':$&:.='#;.=$ZX3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

W*--&4>*##e0Wfhfe0b&,.&-e0RfPfe0\+##,#/e0RfGfe0W4&##&4e0WfRf
!$8+$:#">.'Z.Z#"/.8'$&/'#;.'1"/&.X3
)&W'Q=.&&.=H'Q3d3H'B.:#+=H'O3C3H'./"#+=83
k;.'1"/&.X3'j;",$/.,Z;"$W'<3Q3'M$*&/.=8'C+%Z$&X'?2II2@W'M3h2V[hUK

W*#7%&4&*+e0hfe0!$&,#>*#e0?fRf
(.&/="#":':.,,8'$&/'#;.':+&#=+,'+6'"%%*&"#X3
e$#*=.'KIJ?bbRK@'?2IIU@W'M3Jih[JhJ

W*#7%&4&*+e0hfe0W4,&4&e0Sfe0A*+Le0Afe0H*=<+'$e0hfe0P&)&7j+&e0!fH'.#3'$,3
)%%*&+7"+,+-X'+6'/.&/="#":':.,,83
5&&*'B.>')%%*&+,3'2U'?JVVV@W'M3RbR[U22

W*4<#e0hf(fe0W&*7%e0Rfe0R*#.&-e0hf!fe0=*#0!$<-2e0?fife0:*,-&e0?fEfH'.#'$,3
C$,:"*%'8*ZZ,.%.&#8'6+='#;.'Z=.>.&#"+&'+6':+,+=.:#$,'$/.&+%$83'C$,:"*%'j+,XZ'
j=.>.&#"+&'M#*/X'L=+*Z3
e'4&-,'S'd./3'KiV'?2III@W'M32V2[2VR

W*44*$e0Sfhfe0A+*e0Hfhfe0W<<#'$4*e0(fe0?,7%*4.'e0HfSfe0A4*,#e0AfH'.#'$,3
)&'>"#=+'-.&.=$#"+&'+6'"&#.=,.*1"&'2V[Z=+/*:"&-'=.-*,$#+=X'C(i?^@'k':.,,8'"8'"&/*:./'7X'
"%%*&+8*ZZ=.88">.'/=*-8'$&/'"&;"7"#./'7X'k';.,Z.='#XZ.'2'?k;2@['$&/'k;J["&/*:"&-'
:X#+1"&.83
S'4cZ'd./3'2Ih?h@'?JVVJ@W'M3bVK[b2b

W*+.&$e0Afe0A%&=*-,&4e0\fe06*=&,-%*#e0Ufe0W,#.&4+;e0Pfe0W4*7%&$e0Ufe0E,<#e0Hf
CX#+#+c":'.66.:#8'+6'2αHJh[/";X/=+cX>"#$%"&'(K'$&/'8X&#;.#":'>"#$%"&'(K'$&$,+-*.8'+&'$'
-,"+%$':.,,',"&.3
C$&:.='T.##3'2VV?2[J@'?2IIb@W'M3K[2V

W*+.&$e0Afe0A%&=*-,&4e0\fe0A%*''&=&#$e0(fe0A*#<=*e0Afe0S,-><#e0?fH'.#'$,3
2HJh[(";X/=+cX>"#$%"&'(K'"&/*:.8'Z=+-=$%%./':.,,'/.$#;'"&'$'=$#'-,"+%$':.,,',"&.3
S'e.*=+8:"'B.83'ib?h@'?2IIb@W'M3hiV[hhV

W*"'*-e0]fe0g,-.,4,>e0Rfe0G4&-e0(fe0T&',7,e0Hf
)8'#;.':+%7"&$#"+&'+6':$,:"Z+#="+,'$&/'jN!5'.66.:#">.'"&'>"#","-+�
S'4*='5:$/'(.=%$#+,'!.&.=+,3'2R'?JVVK@W'M3JII[KVJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JVU

W&72&4e0Wf6fe0:+--&$$e0Hf(fe0@m:&44,#e0hfTfe0R*-,#e0\fe0!<--,#/&4e0:fEfe0H&P+7*e0:fSf
!"#$%"&'('$8'"%%*&+%+/*,$#+=X'#;.=$ZX'6+='1"/&.X'#=$&8Z,$&#$#"+&3
k=$&8Z,$&#$#"+&'Ri?U@'?JVVJ@W'M32JVi[2JVb

W&&4e0DfRf
5MC4ekW'#;.'$&/=+-.&["&/.Z.&/.&#'Z=+8#$#.':$&:.='8#*/X'+6':$,:"#="+,'.&;$&:"&-'
#$c+#.=.3
QSN')&#3'Ib?i@'?JVVh@W'M3hVU[h2K

W&&4e0DfRfe0G,-&4'e0TfRfe0\*4*5<$$<e0Rfe0G/<4,#e0Rfhfe0P<_&e0Wf(fe0:&##&4e0EfHf
<..1,X';"-;[/+8.':$,:"#="+,'$&/'/+:.#$c.,'"&'%.#$8#$#":'$&/=+-.&["&/.Z.&/.&#'Z=+8#$#.'
:$&:.=3
S'C,"&'0&:+,3'J2'?JVVK@W'M32JK[2JU

W&&4e0DfRfe0\*4<55<e0Rfe0:&##&4e0EfHfe0G,-&4'e0TfRfe0E&4',#/&4e0GfRf
)&#.=%"##.&#':;.%+#;.=$ZX'"&'%.#$8#$#":'$&/=+-.&["&/.Z.&/.&#'Z=+8#$#.':$&:.=3
Q='S'C$&:.='UI'?JVVK@W'M3IbU[IRV

W&&4e0DfRfe0R"4$%+&e0(f
C$,:"#="+,'"&':$&:.='#=.$#%.&#W'6=+%'#;.',$7'#+'#;.':,"&":3
d+,'C$&:.='k;.=3'K'?JVVi@W'M3KRK[KU2

W&--&-,e0(fe0!%*#"e0!fe0P&="e0hfe0\+)&4>*#e0?fe0P*>;4&7%$e0!f(f
5'Z=+#.:#">.'=+,.'+6'2HJh[/";X/=+cX>"#$%"&'(K'"&':;.%":$,,X'"&/*:./'=$#':+,+&'
:$=:"&+-.&.8"83
C$=:"&+-.&.8"8'2K'?2IIJ@W'M3JJIK[JJIU

W&>,''e0Afhfe0R*%<#e0WfHfe0:&#4"e0(fe0E&*=&4e0]fe0A*#$<4#*e0RfDf
)&#.=,.*1"&[J'"8'+&.'+6'#;.'#$=-.#8'+6'2HJh[/";X/=+cX>"#$%"&'(K'"&'#;.'"%%*&.'8X8#.%3
5=:;'Q"+:;.%'Q"+Z;X83'iVJ'?JVVJ@W'M3JiI[Jhi

W&#<,'$e0Afe0R*$%,'e0Hf
C.,,'/.$#;'%./"$#+=8'"&'$*#+"%%*&.'/"$7.#.8'A'&+'8;+=#$-.'+6'8*8Z.:#83
C.,,'UI'?2IIR@W'M32[K

W&4&4e0(fe0!$<72-e0hfe0R*l.,7e0@fe0E*/#&4e0Dfe0T<--*4'e0RfH'.#'$,3
2HJh[(";X/=+cX>"#$%"&'(?K@'"&;"7"#8'/.&/="#":':.,,'/"66.=.&#"$#"+&'$&/'%$#*=$#"+&'"&'>"#=+3
4cZ'\.%$#+,3'JU'?JVVV@W'M3hRh[hUK

W&4/'>*MT*.,l2e0hf(fe0=*#m$0]&&4e0Ufe0T*>;>*#e0Gfe0W+4&>*e0hf
C$,:"*%'/+.8'&+#'Z=+#.:#'$-$"&8#':+,+=.:#$,'&.+Z,$8"$3
4Z"/.%"+,+-X'R'?2IIb@W'M3'hIV[hIR

W&4#*4.,e0?fhfe0D4+>;e0HfPfe0g+e0EfHfe0R7\+,4&e0DfSfe0:&4'%)&4/&4e0Uf(fe0h<%#'<#e0Af!f
C+%7"&$#"+&'+6'2αHJh[/";X/=+cX>"#$%"&'(K'F"#;'/.c$%.#;$8+&.'.&;$&:.8':.,,':X:,.'
$==.8#'$&/'$Z+Z#+8"8W'=+,.'+6'&*:,.$='=.:.Z#+=':=+88[#$,1'$&/'4=1n51#'8"-&$,"&-3
C,"&'C$&:.='B.83'R'?JVV2@W'M3i2bi[i2RK

W&44"e0Afe0D<+"5e0?fe0H<>,#,75*2e0(fSfe0E&))e0?fAfe0h<%#'e0Hf\f
5&-"+#.&8"&'=.:.Z#+=8W'8"-&$,,"&-H'>$8:*,$='Z$#;+Z;X8"+,+-XH'$&/'"&#.=$:#"+&8'F"#;'
:.=$%"/.3
5%'S'j;X8"+,'\.$=#'C"=:'j;X8"+,3'JU2'?JVV2@W'M3JKKR[JKbh

W&4$%Mh<#&'e0hfe0W<+42&e0hfSfe0Vj)*-e0!fhfe0:+$7%,#'<#e0UfGf
N="&.':$,:"*%'.c:=.#"+&'/*="&-'#=.$#%.&#'+6'Z8+="$8"8'F"#;'#+Z":$,':$,:"Z+#="+,3
Q='S'(.=%$#+,3'2JI'?2IIK@W'M3i22[i2i

W&4$<-,#,e0HfPfe0(4*nl<e0Uf?fWfe0!,-=*e0?f6fAfe0H+*4$&e0(fhf!fHfe0D5*##<MR*4$,#'e0AfWf
)%%*&+%+/*,$#+=X'.66.:#8'+6'>"#$%"&'('$&$,+-'E\2VbV'+&'$&'.cZ.="%.&#$,'81"&'
#=$&8Z,$&#$#"+&'%+/.,3
k=$&8Z,$&#'j=+:3'K2?R@'?2III@W'M3JIIU[JIII



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JVI

W&$$&--,e0Gfe0U4*)%+0H*'e0Rfe0:<_*4.e0GfHfe0E&,#&4e0:fPfe0!<)&-e0?f(fe0T+7%4<<e0]fTf
)T[2V'"8':="#":$,'"&'#;.'=.-*,$#"+&'+6'$*#+"%%*&.'.&:.Z;$,+%X.,"#"8'$8'/.%+&8#=$#./'7X'
8#*/".8'+6')T[2V['$&/')T[i[/.6":".&#'$&/'#=$&8-.&":'%":.3
S')%%*&+,3'2b2'?2IIU@W'M3KJII[KKVb

W&$$&4-&e0Afe0A*4&$$<e0(fe0H&0b,<e0(fe0U&.,#,e0Wfe0]&--&4MS<4#*'7*e0AfH'.#'$,3
)&:"/.&:.'$&/'8"-&"6":$&:.'+6'+=-$&[8Z.:"6":'$*#+"%%*&.'/"8+=/.=8'?:,"&":$,H',$#.&#'+='
+&,X'$*#+$&#"7+/".8@'"&'Z$#".&#8'F"#;'>"#","-+3
(.=%$#+,+-":$'2R2?b@'?2IUh@W'M3i2I[iJK

W&$$<+#e0Hfhfe0W+7209#.e0HfEfe0P+e0hfe0T%*-,F*e0Wfe0A%,#e0EfEf
5'>"#$%"&'('=.:.Z#+=[M.=nk;='Z;+8Z;$#$8.[ZRV'Mb'1"&$8.':+%Z,.c'$&/'%+/*,$#"+&'+6'"#8'
.&GX%$#":'$:#">"#".8'7X'#;.',"-$&/3
S'Q"+,'C;.%3'JRR'?JVVJ@W'M3JiUiR[JiUhV

W%*--*e0(fTfe0(>&#$<e0GfUfe0A-&>&#'e0DfPfe0:<-,72e0RfSfe0T4*#&e0!fRf
MZ.:"6":';"-;[$66"&"#X'=.:.Z#+=8'6+='2HJh[/";X/=+cX>"#$%"&'(K'"&';*%$&'Z.="Z;.=$,'7,++/'
%+&+&*:,.$=':.,,8W'Z=.8.&:.'"&'%+&+:X#.8'$&/'"&/*:#"+&'"&'k[,X%Z;+:X#.8'6+,,+F"&-'
$:#">$#"+&3
S'C,"&'4&/+:="&+,'d.#$73'hR'?2IUK@W'M32KVU[2K2V

W%*--*e0(fTfe0(>&#$<e0GfUfe0!&4</e0Wfe0\-,>7%&4e0Pf:f
2HJh[(";X/=+cX>"#$%"&'(K'"&;"7"#8'$&#"-.&["&/*:./'k':.,,'$:#">$#"+&3
S')%%*&+,3'2KK'?2IUi@W'M32RiU[2Rhi

W,.><#e0:fhfe0G>.&e0Wfe0@&4>*##e0Gfe0T+),$5e0?fe0E,$$&e0@fEfe0b,--&'e0Tf
\.%.'+cX-.&$8.[2'?\Mj[KJ@'$&/';.%.'+cX-.&$8.[J'"&/*:#"+&'"&'&.*=+&8'$&/'-,"$,':.,,8'
+6':.=.7=$,'=.-"+&8'$&/'"#8'=.,$#"+&'#+'"=+&'$::*%*,$#"+&'$6#.='6+:$,':+=#":$,'
Z;+#+#;=+%7+8"83
4cZ'e.*=+,3'2bU'?JVV2@W'M32[JJ

W,&-*_'2*e0(fe0P,#*4.,7e0AfRfe0:*##+#e0gf(f
d+/*,$#"+&'+6':.,,'-=+F#;'$&/'/"66.=.&#"$#"+&'7X':.=$%"/.3
O4QM'T.##3'KVR'?2IIJ@W'M3J22[J2i

W,2-&e0HfHf
!"#$%"&'(W'$':$,:"+#=+Z":';+=%+&.'=.-*,$#"&-':$,:"*%["&/*:./'1.=$#"&+:X#.'
/"66.=.&#"$#"+&3
S'5%'5:$/'(.=%$#+,3'KR?K'j#'J@'?2IIR@W'M3iJ[hJ

W,2-&e0HfHf
!"#$%"&'('$&/'81"&':$&:.=3
5%'M+:'e*#='M:"3'2Ki?2J@'?JVVi@W'M3KiRJ[KiRU

W,2-&e0HfHfe06&>*#,7e0RfTfe0\&&e0Gfe0G-,*'e0Uf
2HJh'(";X/=+cX>"#$%"&'(K'Z=+/*:#"+&'7X';*%$&'1.=$#"&+:X#.8W'1"&.#":8'$&/'=.-*,$#"+&3
S'C,"&')&>.8#3'RU'?2IUb@W'M3'hhR[hbb

W,2-&e0HfHfe0U,--*,e0!fe0\&&e0Gf
Mf*$%+*8':$=:"&+%$':.,,',"&.8'Z=+/*:.'2HJh[/";X/=+cX>"#$%"&'(H'7*#'6$",'#+'=.8Z+&/'#+'
"#8'Z=+/"66.=.&#"$#"&-'.66.:#3
S')&>.8#'(.=%$#+,3'IR?K@'?2II2@W'M3iKh[ii2

W,2-&e0HfHfe0U,--*,e0!f
!"#$%"&'(H':$,:"*%'$&/'.Z"/.=%$,'/"66.=.&#"$#"+&3
4&/+:='B.>3'2i'?2IIK@W'M3K[2I

W,2-&e0HfHfe0?*$#*>e0(fe0R*+4<e0Dfe0:*44,'e0hfe0U,--*,e0!f
C;$&-.8'"&':$,:"*%'=.8Z+&8">.&.88'$&/';$&/,"&-'/*="&-'1.=$#"&+:X#.'/"66.=.&#"$#"+&W'
Z+#.&#"$,'=+,.'+6'#;.':$,:"*%'=.:.Z#+=3
S'C,"&')&>.8#3'IR'?2IIb@W'M32VUh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J2V

W,2-&e0HfHfe06/e0Hfe0@.*e0gfe0:*#-&"e0Tfe0S&,#/<-.e0Tfe0`,&e0bf
k;.'>"#$%"&'('=.8Z+&8.'.,.%.&#'+6'#;.'"&>+,*:="&'-.&.'%./"$#.8'"#8'=.-*,$#"+&'7X'2HJh[
/";X/=+cX>"#$%"&'(K3
S')&>.8#'(.=%$#+,3'22I'?JVVJ@W'M322VI

W,2-&e0HfHfe0D+e0AfMPfe0`,&e0bfe0@.*e0gf
!"#$%"&'('=.-*,$#./'1.=$#"&+:X#.'/"66.=.&#"$#"+&W'=+,.'+6':+$:#">$#+=83
S'C.,,'Q"+:;.%3'UU'?JVVK@W'M3JIV[JIh

W,2-&e0HfHfe0A%*#/e0!fe0A4+>4,#&e0Hfe0G-*-,&%e0:fe0R*#e0RfMofH'.#'$,3
' d":.',$:1"&-'Jh0\('2α[;X/=+cX,$8.'/.%+&8#=$#.'/.:=.$8./'.Z"/.=%$,'/"66.=.&#"$#"+&'

$&/'7$==".='6*&:#"+&3
S'M#.='Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3KiR[KhK

W,2-&e0HfHfe0@.*e0gfe0`,&e0bf
C$,:"*%'$&/'2HJh?0\@J(W'"&#.=$:#"&-'/=">.=8'+6'.Z"/.=%$,'/"66.=.&#"$#"+&3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3Khh[KbV

W,2-&e0HfHfe0@.*e0gfe0`,&e0bf
!"#$%"&'('$&/'81"&':$&:.=W'$'Z=+7,.%'"&'-.&.'=.-*,$#"+&3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'IR'?2[J@'?JVVh@W'M3UK[I2

W,2-&e0HfHfe0D&,7%&4$e0(fe0:*_2&4e06fe0`,&e0bfe0@.*e0gf
M.f*.&#"$,'=.-*,$#"+&'+6'1.=$#"&+:X#.'/"66.=.&#"$#"+&'7X'2HJh?0\@J(KH'!(BH'$&/'"#8'
:+=.-*,$#+=83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

W,--*+.&-e0Wfhfe0S*+4&e0(f\fe0!+$$&4e0WfAf
466.:#'+6'2HJh[/";X/=+cX>"#$%"&'(K'+&'"8*,$#./'"8,.#8'6=+%'>"#$%"&'([/.Z=">./'=$#83
5%'S'j;X8"+,3'JhU'?2IIV@W'M3'biK[biU

W,'%<;e0hfGfe0A<--,#'e0GfHfe0@2*>+4*e0Ef:fe06<4>*#e0(fEf
j=+6",.'+6',"-$&/'8Z.:"6":"#X'+6'#;.'>"#$%"&'('7"&/"&-'Z=+#."&'6+='2$,Z;$HJh[
/";X/=+cX>"#$%"&'(K'$&/'"#8'$&$,+-83
S'Q+&.'d"&.='B.83'I?U@'?2IIi@W'M32JRR[2JUU

Wl<42-+#.e0(fe0?<'&#)-*.e0Afe0E,#2-&4e0Afe0T,4,2e0Hf
M#*/".8'+&'&.*=+Z=+#.:#">.'$&/'=.-.&.=$#">.'.66.:#8'+6'L(eO'"&'$'Z$=#"$,',.8"+&'%+/.,'+6'
j$=1"&8+&98'/"8.$8.3
e.*=+7"+,'("83'i'?2IIR@W'M32Ub[JVV

Wp%>e0Rfe0P+/&4e0Df(fe0R&$5&e0Hf
5:$&#;+8"8'&"-=":$&8'$88+:"$#./'F"#;'#=$&8"#"+&$,':.,,':$=:"&+%$'+6'7,$//.='['8X%Z#+%$#":
#=.$#%.&#'F"#;':$,:"Z+#="+,3
\$*#$=G#'hV?U@'?2III@W'M3hIK[hIb

W<&-'>*e0Gfe0U*=&-e0!fe0U<#&7e0Rf
466.:#8'+6':$,:"#="+,'+&'6"7=+7,$8#8'/.=">./'6=+%'81"&'+6'8:,.=+/.=%$'Z$#".&#83
(.=%$#+,+-X'2I2'?2IIh@W'M3JJb[JKK

W<--,#/&40W<--*/e0Efe0W<--*/e0?fhf
2HJh[(";X/=+cX>"#$%"&'(KH'Z;+8Z;+,"Z$8.'('$&/'Z=+#."&'1"&$8.'C'"&'1.=$#"&+:X#.'
/"66.=.&#"$#"+&3
d+,'C.,,'4&/+:="&+,3'2RR'?JVV2@W'M32RK[2UJ

W<#,$%<#MT<;;e0Afe0T4<#)<4/e0@fe0\,*7<'*e0(fe0?*$%e0ife0S*,=4&e0hf
C$,:"*%'$&/'6"7=.'8*ZZ,.%.&#$#"+&'"&'Z=.>.&#"+&'+6':+,+=.:#$,'$/.&+%$'=.:*==.&:.W'$'
=$&/+%"G./'"&#.=>.&#"+&'#="$,3'4*=+Z.$&'C$&:.='j=.>.&#"+&'0=-$&"8$#"+&'M#*/X'L=+*Z
T$&:.#'Khb'?JVVV@W'M32KVV[2KVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J22

W<<#'$4*e0(fe0W*44*$e0Sfhfe0A4*,#e0Afe0:&*$%e0]fPfe0!*=&-2<+-e0:fSfe0@q\*44*e0(f
1α,25[(";X/=+cX>"#$%"&'(K';$8'$'/"=.1#'.66.:#'+&'&$">.'C(i^'k':.,,8'#+'.&;$&:.'#;.'
/.>.,+Z%.&#'+6'k;J':.,,83
S')%%*&+,3'2bR'?JVV2@W'M3iIRi[iIUV

W<4,''<=*e0(fRfe0D*#2<=*e0Dfe0T,4,-<=e0\fe0H*2<='2*e0Pfe0T<=*7%&=*e0?f
k;.'.66.:#'+6'>"#$%"&'(K'+&'"&8*,"&'8.:=.#"+&'$&/'Z.="Z;.=$,'"&8*,"&'8.&8"#">"#X'"&'#XZ.'J'
/"$7.#":'Z$#".&#83
)&#'S'C,"&'j=$:#3'hR'?JVVK@W'M3JhU[Jb2

W<4$>*#e0Ufe0S<-/+&,4*e0Rf(f(fTfe0T*$*"*>*e0RfPf:fe0!#,$7<='2"e0VfRfPfe0W4&#$*#,e0RfRf
5&#"Z=+,"6.=$#">.'.66.:#8'+6'2HJh[/";X/=+cX>"#$%"&'(K'+&'7=.$8#':.,,8W'$'%"&"'=.>".F3
Q=$G'S'd./'Q"+,'B.83'Kh'?JVVJ@W'M32[I

W<$$<>-&"e0EfEfe0h+$-&"e0hfe0E<<.e0Gfhfe0\<<.F,&-.e0RfHfhf
k;.'.66.:#'+6':$,:"Z+#="+,'+&',.8"+&$,'6"7=+7,$8#8'6=+%'Z$#".&#8'F"#;'$:#">.'%+=Z;+.$3
5:#$'(.=%'!.&.=+,3'?M#+:1;+,%@'Rh'?2IIh@W'M3Kbi[Kbb

W<+7%&4e0Wfhfe0R*##*#e06fe06<<#*#e0Tfe0:*-&'e0Af6fe0G=*#'e0!fhf
L,*:+8.'"&#+,.=$&:.'$&/'"%Z$"=%.&#'+6''"&8*,"&'8.:=.#"+&'"&'=.,$#"+&'#+'>"#$%"&'('
/.6":".&:X'"&'.$8#'T+&/+&'58"$&83
("$7.#+,+-"$'KU'?2IIh@W'M32JKI[2Jih

W<+,--<#e0?fe0]&4-,#.&#e0Pfe0G&-&#e0\fe0H&0A-&47je0Ufe0]*#.&_*--&e0RfH'.#'$,3
d.:;$&"8%8'6+='#;.'8.,.:#">.'$:#"+&'+6'>"#$%"&'('$&$,+-83
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'IR?2[J@'?JVVh@W'M3J2[KV

W<+42&e0hfSfe0W&4$%Mh<#&'e0hfe00:+$7%,#'<#e0UfGf
0::,*8"+&'.&;$&:.8'#;.'.66":$:X'+6'#+Z":$,':$,:"Z+#="+,'"&'#;.'#=.$#%.&#'+6'Z8+="$8"8'
>*,-$="83
C,"&'4cZ'(.=%$#+,3'2U'?2IIK@W'M3hVi[hVb

W<+42&e0hfSfe0Vj)*-e0!fhfe0:+$7%,#'<#e0UfGf
!"#$%"&'('$&$,+-*.8'"&'Z8+="$8"8W'.66.:#8'+&'8X8#.%":':$,:"*%';+%.+8#$8"83
Q='S'(.=%$#+,3'2Kh'?2IIb@W'M3KiR[Khi

W<+42&e0hfSfe0Vj)*-e0!fhfe0:+$7%,#'<#e0UfGf
5'=$&/+%"G./'/+*7,.[7,"&/':+%Z$="8+&'+6'#;.'.66.:#8'+&'8X8#.%":':$,:"*%';+%.+8#$8"8'+6
#+Z":$,':$,:"#="+,'?K'%":=+-=$%8n-@'$&/':$,:"Z+#="+,'?hV'%":=+-=$%8n-@'"&'#;.'#=.$#%.&#'+6'
:;=+&":'Z,$f*.'Z8+="$8"8'>*,-$="83
5:#$'(.=%'!.&.=+,3'RR'?2IIR@W'M3JJU[JKV

W<+4-<#e0UfRfe0S*+4&e0H+''&4$e0(fe0W,--*+.&-e0Wf
d+/*,$#+=X'=+,.'+6''2HJh[/";X/=+cX>"#$%"&'(K'+&'Z$&:=.$#":'"8,.#'"&8*,"&'=.,.$8.'>"$'#;.'
:X:,":'5dj'Z$#;F$X'"&'#;.'=$#3
Q='S'j;$=%$:+,3'2J2'?2IIR@W'M3Rh2[RhU

W<_&4e0Rfe0A<-'$<#e0TfEfe0!$&,#e0?fAfe0:&.-&"e0(fe0\*5&$e0hfAfH'.#'$,3
k+Z":$,':$,:"Z+#="+,'#=.$#%.&#'"&'$/>$&:./'7=.$8#':$&:.=3
T$&:.#'KKR'?2II2@W'M3RV2[RVJ

W<"-&e0Wfhfe0b%*<e0`fgfe0:<--<_*"e0Pfe0S&-.>*#e0Hf
)&8*,"&[,"1.'-=+F#;'6$:#+='7"&/"&-'Z=+#."&[K'%./"$#.8'2αHJh[/";X/=+cX>"#$%"&'(K'-=+F#;'
"&;"7"#"+&'"&'#;.'TeC$j'Z=+8#$#.':$&:.=':.,,',"&.'#;=+*-;'ZJ2n<5O23
S'N=+,3'2bh'?JVV2@W'M32K2I[2KJi

W4*/*e0]fRfe0:<.,=*-*e0Tfhfe0E*$$e0SfRf
C$,:"*%["&/*:./':;$&-.8'"&'/"8#="7*#"+&'$&/'8+,*7","#X'+6':$/;./="&8H'"&#.-="&8'$&/'#;."='
$88+:"$#./':X#+Z,$8%":'Z=+#."&8'"%';*%$&':.=$#"&+:X#.83
C.,,'5/;.8'C+%%*&3'K'?2IIh@W'M3'JV2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J2J

W4*#,'$&*#+e0HfHfe0P&&#*&4$'e0Ufe0=*#0H*>>&e0Wfe0W<+,--<#0?f
j$=#"$,'Z=.>.&#"+&'+6'$:#">.'\.X%$&&'&.Z;="#"8'7X'2[$,Z;$HJh[/";X/=+cX>"#$%"&'(K3
C,"&'4cZ')%%*&+,3'Ii?K@'?2IIK@W'i2J[i2R

W4*#,'$&*#+e0HfHfe0E*&4e0Rfe0!<),'e0:fe0R*47&-,'e0!fe0]*#.&;+$$&e0Rfe0W<+,--<#e0?f
j=.>.&#"+&'+6'%*="&.'.cZ.="%.&#$,'$,,.=-":'.&:.Z;$,+%X.,"#"8W':++Z.=$#">.'.66.:#8'+6'
:X:,+8Z+="&.'$&/'2αHJh[?0\@J(K3
S'e.*=+"%%*&+,3'b2'?2IIh@W'M32h2[2bV

W4*#,'$&*#+e0HfHfe0R*$%,&+e0Afe0W<+,--<#e0?f
MX&.=-"8%'7.#F..&'8"=+,"%*8'$&/'2HJh[/";X/=+cX>"#$%"&'(K'"&'>"#=+'$&/'"&'>">+3
S'e.*=+"%%*&+,3'RI'?2IIR@W'M32KU[2iR

W4&/&#%<-$e0!fe0A-*&''<#e0Rf:f
)&:=.$8./'"&#=$:.,,*,$='k;2':X#+1"&.8'"&'MC)('%":.'F"#;'"&6,$%%$#+=X'7+F.,'/"8.$8.3
4*='S')%%*&+,3'JU'?2IIU@W'M3KRI[KUI

W4&##*#e0(fe0T*$5e0Hf?fe06+##e0hfHfe0W*42&4e0!fe0:&_,'<#e0RfH'.#'$,H
(.&/="#":':.,,8'6=+%';*%$&'#"88*.8'.cZ=.88'=.:.Z#+=8'6+='#;.'"%%*&%+/*,$#+=X'>"#$%"&'
(K'%.#$7+,"#.H'/";X/=+cX:;+,.:$,:"6.=+,3
)%%*&+,+-X'b2'?2IUR@W'M3ihR[ib2

W4&_&4e0PfHfe0D%,)*+-$e0]fe0A%&#e0TfAfe0P*#/+)e0RfAfe0P*#.F,&-.e0UfEfe0U<4$&4e06fRf
!"#$%"&'(';+=%+&.':+&6.=8'&.*=+Z=+#.:#"+&'"&'Z$=$,,.,'F"#;'/+F&=.-*,$#"+&'+6'T[#XZ.'
:$,:"*%':;$&&.,'.cZ=.88"+&'"&';"ZZ+:$%Z$,'&.*=+&83
S'e.*=+8:"3'J2'?JVV2@W'M3IU[2VU

W4,FF*e06fTfe0T&</%e0(fRfe0!*>)4<<2e0Uf6fe0G,'>*#e0hf(f
B./*:#"+&'+6'"%%*&+8*ZZ=.88$&#'#;.=$ZX'=.f*"=.%.&#'"&';.$=#'#=$&8Z,$&#$#"+&'7X'
:$,:"#="+,3
k=$&8Z,$&#$#"+&'Rh'?JVVK@W'M3J2KK[J2Ki

W4,--e0Dfhfe0G-'%<4'$M!7%>,.$e0Dfe0]*-&'2"e0GfRfe0T*+F>*##e0?fe0D%*r,e0Hf
M*::.886*,'#=.$#%.&#'+6'5:=+/.=%$#"#"8'C+&#"&*$'+6'\$,,+Z.$*'F"#;'8.f*.&#"$,'
:+%7"&$#"+&'+6':$,:"Z+#="+,'$&/'#$:=+,"%*8'+"&#%.&#83
(.=%$#+,+-X'J22'?JVVh@W'M3Kh2[Khh

W4<<2&e0:fAf
\$"=,.88'%":.3
S'\.=./3'2R'?2IJb@W'M32RK[2Ri

W4<_#e0(fhfe0H+''<e0(fe0!-*$<;<-'2"e0Gf
!"#$%"&'(3
5%'S'j;X8"+,3'JRR'?2III@W'M32hR[2Rh

W4<_#e0hfe0W,*#7<e0hfVfe0R7\4*$%e0hfhfe0G"-&'e0HfEf
2HJh[(";X/=+cX>"#$%"&'(K'"&/*:.8'&.=>.'-=+F#;'6$:#+=H'Z=+%+#.8'&.*="#.'+*#-=+F#;'$&/'
"&;"7"#8'%"#+8"8'"&'.%7=X+&":'=$#';"ZZ+:$%Z$,'&.*=+&83
e.*=+8:"'T.##3'KiK'?JVVK@W'M32KI[2iK

W4<_#e0?fHfe0E%,'#*#$e0hfUfe0!,72'e0hfHfe0@mS*--<#e0EfPfe0E,&)&4'e0Hf@f
M#=+1.'"&:"/.&:.H'Z=.>$,.&:.H'$&/'8*=>">$,W'8.:*,$='#=.&/8'"&'B+:;.8#.=H'd"&&.8+#$H'
#;=+*-;'2IUI3
M#=+1.'JR'?2IIb@W'M3KRK[KUV

W4+>)*+/%e0UfSfe0:*+''-&4e0Rf?f
e*:,.$='$&/':X#+Z,$8%":'7"&/"&-':+%Z+&.&#8'6+='>"#$%"&'('%.#$7+,"#.83
T"6.'M:"3'2b'?2IRh@W'M3KhK[KbJ

W4+#&4e0Af?fe0S&-.>*#e0!f?fe0]&#$4*;4*/*.*e0Rfe0S-&,'7%&4e0(fWf
5'8X8#.%$#":'=.>".F'+6'$/>.=8.'.66.:#8'$88+:"$#./'F"#;'#+Z":$,'#=.$#%.&#8'6+='Z8+="$8"83
(.=%$#+,'0&,"&.'S3'I?2@'?JVVK@W'J



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J2K

W+7%&4e0:fAfe0A<<2e0?fhfe0\+"*$$e0\f:fe0P*#/e0hfHfe0A<<2e0HfhfH'.#'$,3
466.:#8'+6'/".#$=X':$,:"*%'8*ZZ,.%.&#$#"+&'+&'7,++/'Z=.88*=.W'$'%.#$[$&$,X8"8'+6'
=$&/+%"G./':+&#=+,,./'#="$,83
S5d5'JRh'?2IIb@W'M32V2b[2VJJ

W+,$4*/<e0Afe0W<-*#.e0?fe0.&0W<-*#.e0(f?f
k;.'#X=+8"&'1"&$8.':[M=:'"8'=.f*"=./'6+='2HJh?0\@J[>"#$%"&(K'8"-&$,,"&-'#+'#;.'&*:,.*8'"&'
%*8:,.':.,,83
Q"+:;.%'Q"+Z;X8'5:#$'2hi2'?JVV2@W'M32RI[2UR

W+2<'2,e0?fHfe0H&E*#e0Ufe0R7A*44<#e0Hf(f
2HJh?0\@J'!"#$%"&'(K'%+/"6".8'-=+F#;'$&/':+&#=$:#",.'6*&:#"+&'+6'>$8:*,$='8%++#;'
%*8:,.'+6'8Z+&#$&+*8,X';XZ.=#.&8">.'=$#83
5%'S'\XZ.#.&83'J'?2IUI@W'M3hKK[hKb

W+2<'2,e0?fHfe0E*/>*#e0HfEfe0E*#/e0H
)&a.:#"+&'+6'2HJh'>"#$%"&'('.&;$&:.8'=.8"8#$&:.'$=#.=X':+&#=$:#",.'Z=+Z.=#".83
\XZ.=#.&8"+&'2b'?2IIV@W'M3hJK[hK2

W+2<'2,e0?fHfe0T4&>&40Hf
C$,:"*%[=.-*,$#"&-';+=%+&.8'"&';XZ.=#.&8"+&W'>$8:*,$='$:#"+&83
5%'S'C,"&'e*#=3'hi?M*ZZ,'2@'?2II2@W'M3JJV[JJb

W+#7&e0Afe0E*--,#/$<#e0Pfe0:*44,'<#e0Ufe0E,--,*>'e0\fe0W4<_#e0\f
k=.$#%.&#'+6'\TbV':.,,8'F"#;'>$="+*8':+%7"&$#"+&8'+6'=.#"&+"/8'$&/'2αHJh[
/";X/=+cX>"#$%"&'(K'=.8*,#8'"&'/"66.=.&#"$#"+&'#+F$=/8'&.*#=+Z;",8'+='%+&+:X#.8'+='$'
6$",*=.'#+'/"66.=.&#"$#.'$&/'$Z+Z#+8"83
T.*1.%"$'I'?2IIh@W'M3i2V[i2U

W+42&e0Sfe0P*>>*'e0Hf(fe0!*#'<>e0HfRfe0:&_,'<#e0Rf
C++=/"&$#./'.66.:#8'+6'1αHJh'/";X/=+cX>"#$%"&'(K'+&'/.&/="#":':.,,'%$#*=$#"+&'$&/'k[:.,,
6*&:#"+&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

W+4#&e0Df:fhfe0R7\4*$%e0hfhfe0G"-&'e0HfEfe0R*72*"M!,>e0(f
Q.;$>"+*=$,':;$=$:#.="G$#"+&'+6'>"#$%"&'('=.:.Z#+='1&+:1+*#'%":.3
Q.;$>'Q=$"&'B.83'2hR'?JVVh@W'M3JII[KVU

W+4#&e0Df:fhfe0R7\4*$%e0hfhfe0R*72*"M!,>e0(fe0G"-&'e0HfEf0
(.>.,+Z%.&#$,'>"#$%"&'('/.6":".&:X'$,#.=8'$/*,#'7.;$>"+=W'$&'"&6+=%$#">.'$&"%$,'%+/.,'
+6'8:;"G+Z;=.&"$3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

W"4#&e0Wfe0R,..-&$<#e0Tfe0E&-'%e0hfGf
(+F&[=.-*,$#"+&'+6'Mk5k[K'Z;+8Z;+=X,$#"+&'$#'#X=+8"&.'RVh'"&'dCO[R'7=.$8#':$&:.='
:.,,8'7X'2HJh[/";X/=+cX>"#$%"&'(K3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

A*.&e0Afe06<4>*#e0(fEf
!"#$%"&'(K'"%Z=+>.8'"%Z$"=./'-,*:+8.'#+,.=$&:.'$&/'"&8*,"&'8.:=.#"+&'"&'#;.'>"#$%"&'('
/.6":".&#'=$#'"&'>">+3
4&/+:="&+,+-X'22I'?2IUb@W'M3Ui[IV

A*.4*#&-e0hfe0\*4*)&.,*#e0Rfe0\+,--<5<e0:fe0(2<+#e0\fe0:*#7&e0(fhf
2HJh?0\@J(K'Z=+/*:#"+&'7X'k',X%Z;+:X#.8'$&/'$,>.+,$='%$:=+Z;$-.8'=.:+>.=./'7X',$>$-.
6=+%'&+=%+:$,:.%":'Z$#".&#8'F"#;'#*7.=:*,+8"83
S'C,"&')&>.8#3'Uh'?2IIV@W'M32hUU[2hIK

A*/#<#,e0RfPfe0\%&4'&$,7%e0Vfe0P<$$,e0Dfe0U,&4-&<#,e0Rfe0P*#.,e0\f
k=.$#%.&#'+6'Z8+="$8"8'>*,-$="8'F"#;'#+Z":$,':$,:"Z+#="+,3
5:#$'(.=%'!.&.=+,'M*ZZ,3'?M#+:1;+,%@'2Ub'?2IIi@W'M3hh[hR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J2i

A*-,#e0(fe0G-'_<<.e0hfe0T-<+.*e0UfDf
(.8#=*:#">.'$=#;="#"8H'=;.*%$#"+/'6$:#+=H'$&/'\T5[(Bi3'M*8:.Z#"7","#X'>.=8*8'8.>.="#XH'$'
:$8.[:+&#=+,'8#*/X3
5=#;="#"8'g'B;.*%$#"8%'KJ'?2IUI@W'M32JJ2[2JJh

A*>*4*'*e0hfRfe0@4$<##&e0hfUfe0H+)&4$4&$e0Pf
C$,:"#="+,'8;+F8'-=.$#.='Z.=8"8#.&:.'+6'#=.$#%.&#'.66.:#'#;$&'7.#$%.#;$8+&.'/"Z=+Z"+&$#.'
"&'#+Z":$,'Z8+="$8"8'#;.=$ZX3
S'(.=%$#+,+-'k=.$#3'2i'?JVVK@W'M3U[2K

A*>;)&--e0Rfhfe0G-'$#&4e0Gfe0:<-.&#e0!fe0i'2<2<=,7e0Rfe0T<&FF-&4e0:fUf
)&;"7"#"+&'+6'Z=+,"6.=$#"+&'+6'Z=+8#$#.':$&:.=':.,,8'7X'$'2I[&+=[;.c$6,*+="/.'>"#$%"&'(K'
$&$,+-*.'"&>+,>.8'#;.'"&/*:#"+&'+6'ZJ2F$62H'ZJR1"Z2H'$&/'4[:$/;.="&3
S'd+,'4&/+:="&+,3'2I'?2IIR@W'M32h[JR

A*##,#/e0Rf@fe0\4<$&#%+,'e0Tfe0.&0E,$e0:fe0?+_%<Fe0Afe0H4&L%*/&e0:f(f
1α,25[(";X/=+cX>"#$%"&'(K'?2HJh?0\@J(K@';$%Z.=8'#;.'%$#*=$#"+&'+6'6*,,X'$:#">.'
"%%$#*=.'/.&/="#":':.,,8'6=+%'%+&+:X#.83
4*='S'4&/+:="&+,3'2ih'?JVV2@W'M3Kh2[KhR

A*#$<4#*e0RfDf
!"#$%"&'('$&/'$*#+"%%*&"#XW'"8'>"#$%"&'('8#$#*8'$&'.&>"=+&%.&#$,'6$:#+='$66.:#"&-'
$*#+"%%*&.'/"8.$8.'Z=.>$,.&:.�
j=+:'M+:'4cZ'Q"+,'d./3'JJK'?JVVV@W'M3JKV[JKK

A*#$<4#*e0RfDfe0:*"&'e0AfGfe0H&P+7*e0:fSf
2HJh[(";X/=+cX>"#$%"&'(K'=.>.=8"7,X'7,+:18'#;.'Z=+-=.88"+&'+6'=.,$Z8"&-'
.&:.Z;$,+%X.,"#"83
j=+:'e$#,'5:$/'M:"3'NM5'IK'?2IIb@W'M3RUb2[RUbi

A*#$<4#*e0RfDfe0E<<._*4.e0EfHfe0:*"&'e0AfGfe0H&P+7*e0:fSf
2HJh[(";X/=+cX>"#$%"&'(K'"8'$'Z+8"#">.'=.-*,$#+='6+='#;.'#F+'$&#"[.&:.Z;$,"#+-.&":
:X#+1"&.8'kLO[β2'$&/')T[i3
S')%%*&+,3'2bV'?2IIU@W'M3hK2i[hK2I

A*#$<4#*e0RfDfe0:+--&$$e0Hf(fe0?&.*&--,e0Afe0W4*#.$e0Af?fe0:+>;*-ME,#$&4e0hfH'.#'$,3
2HJh[(";X/=+cX>"#$%"&'(K'Z=+,+&-8'-=$6#'8*=>">$,'F"#;+*#':+%Z=+%"8"&-';+8#'=.8"8#$&:.'
#+'"&6.:#"+&'+='7+&.'%"&.=$,'/.&8"#X3
k=$&8Z,$&#$#"+&'bb?R@'?2IIU@W'M3UJU[UK2

A*#$<4#*e0RfDfe0:*"&'e0AfGfe0H&P+7*e0:fSf
2HJh[(";X/=+cX:;+,.:$,:"6.=+,'"&;"7"#8'#;.'Z=+-=.88"+&'+6'$=#;="#"8'"&'%*="&.'%+/.,8'+6'
;*%$&'$=#;="#"83
S'e*#=3'2JU'?2IIU@W'M3bU[RJ

A*#$<4#*e0RfDfe0:+>;*-ME,#$&4e0hfe0H&P+7*e0:fSf
(".#$=X':$,:"*%'"8'$'%$a+='6$:#+='"&'2HJh[/";X/=+cX:;+,.:$,:"6.=+,'8*ZZ=.88"+&'+6'
.cZ.="%.&#$,'$*#+"%%*&.'.&:.Z;$,+%X.,"#"83
S'e*#=3'2JI'?2III@W'M32Ibb[2IR2

A*#$<4#*e0RfDfe0:+>;*-ME,#$&4e0hfe0H&P+7*e0:fSf
)&'>">+'*Z[=.-*,$#"+&'+6'"&#.=,.*1"&'i'"8'+&.'%.:;$&"8%'*&/.=,X"&-'#;.'"%%*&+=.-*,$#+=X
.66.:#8'+6'2HJh[/";X/=+cX>"#$%"&'(K3
5=:;'Q"+:;.%'Q"+Z;X83'KRR'?JVVV@W'M32Kh[2KU

A*#$<4#*e0RfDfe0R+#',72e0Afe0W&>,''e0Afe0R*%<#e0WfHf
2HJh[(";X/=+cX:;+,.:$,:"6.=+,'Z=.>.&#8'$&/'$%.,"+=$#.8'8X%Z#+%8'+6'.cZ.="%.&#$,'
%*="&.'"&6,$%%$#+=X'7+F.,'/"8.$8.3
S'e*#=3'2KV?22@'?JVVV@W'M3JbiU[JbhJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J2h

A*#$<4#*e0RfDfe0R*%<#e0WfHf
([\+=%+&.'$&/'#;.'"%%*&.'8X8#.%3
S'B;.*%$#+,3'KJ?Rb@'?JVVh@W'M322[JV

A*;,*$,e0Hfe0W&#*''*$,e0!fe0W<-*#.e0?fPf
2HJh?0\@J[>"#$%"&'(K'"&/*:.8'#=$&8,+:$#"+&'+6'#;.'>"#$%"&'('=.:.Z#+='?!(B@'#+'#;.'
Z,$8%$'%.%7=$&.'"&'81.,.#$,'%*8:,.':.,,83
S'C.,,'Q"+:;.%3'Ub'?JVVJ@W'M32JU[2Kh

A*4)<#&e0PfHfe0?<'&#)&4/e0GfEfe0E&)&4e0TfDfe0D<--&"e0Gf(fe0E*$'2"e0Rf(fH'.#'$,3
k;.'.66.:#'+6'N!Q'"==$/"$#"+&'+&'Z,$8%$':;+,.8#.=+,'$&/',"Z+Z=+#."&'8*76=$:#"+&83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

A*4-)&4/e0Af
d+,.:*,$='7$8"8'+6'#;.'8.,.:#">.'$:#">"#X'+6'>"#$%"&'('$&$,+-*.83
S'C.,,'Q"+:;.%3'UU?J@'?JVVK@W'M3JRi[JU2

A*4-)&4/e0Afe0U<--"e0Uf
L.&.'=.-*,$#"+&'7X'>"#$%"&'(K3
C="#'B.>'4*:$=X+#'L.&.'4cZ=3'U'?2IIU@W'M32I[iJ

A*'$&&-'e0TfRfe0\"'&>*#'e0Af(fe0E*&4e0Rfe0W<+,--<#e0?fe0P*+4&"'e0hfRfH'.#'$,3
M.c'/"66.=.&:.'"&'=.8"8#$&:.'#+'/.c$%.#;$8+&.["&/*:./'$Z+Z#+8"8'"&'e0('%":.W'#=.$#%.&#
F"#;'2HJh?0\@J(K'=.8#+=.8'/.6.:#3
("$7.#.8'iR'?2IIU@W'M32VKK[2VKR

A*'$&&-'e0TfRfe0E*&4e0Rfe0P*+4&"'e0hfe0]*-72Le0Hfe0H&;<=&4&e0hfH'.#'$,3
j=.>.&#"+&'+6'$*#+"%%*&.'/.8#=*:#"+&'+6'8X&-.&.":'"8,.#8'-=$6#8'"&'8Z+&#$&.+*8,X'/"$7.#":
&+&+7.8.'/"$7.#":'%":.'7X'$':+%7"&$#"+&'+6'$'>"#$%"&'(K'$&$,+-'$&/':X:,+8Z+="&.3
k=$&8Z,$&#$#"+&'bh?I@'?2IIU@W'M32JJh[2JKJ

A*'$&&-'e0TfRfe0E*&4e0Rfe0W<+,--<#e0?fe0H&;<=&4&e0hfe0]*-72Le0hfH'.#'$,3
2HJh[(";X/=+cX>"#$%"&'(K'=.8#+=.8'8.&8"#">"#X'#+':X:,+Z;+8Z;$%"/.["&/*:./'$Z+Z#+8"8'"&'
&+&[+7.8.'/"$7.#":'?e0(@'%":.'$&/'Z=+#.:#8'$-$"&8#'/"$7.#.83
C,"&'4cZ')%%*&+,'22J?J@'?2IIU@W'M32U2[2UR

A*'$&&-'e0TfRfe0R*$%,&+e0Afe0E*&4e0Rfe0]*-72Le0Hfe0@=&4)&4/%e0PfH'.#'$,3
j=.>.&#"+&'+6'#XZ.')'/"$7.#.8'"&'&+&+7.8.'/"$7.#":'%":.'7X',$#.'"&#.=>.&#"+&'F"#;'
&+&;XZ.=:$,:.%":'$&$,+-8'+6''2HJh[/";X/=+cX>"#$%"&'(K'"&':+%7"&$#"+&'F"#;'$'8;+=#'
"&/*:#"+&':+*=8.'+6':X:,+8Z+="&'53
4&/+:="&+,+-X'2KI'?2IIU@W'M3Ih[2VJ

A%*#e0hfRfe0U,&$,#&#e0Ufe0],4$*#&#e0Rfe0R*-,-*e06fe0D*#/4&*e0hfH'.#'$,3
(".#'$&/'Z=+8#$#.':$&:.='="81'"&'$':+;+=#'+6'8%+1.=8H'F"#;'$'8Z.:"6":'6+:*8'+&':$,:"*%'$&/'
Z;+8Z;+=*8'?O"&,$&/@3
C$&:.='C$*8.8'C+&#=+,'22'?JVVV@W'M3UhI[UbR

A%*#/e0Dfhfe0P&,e0:f:fe0g&%e0hfVfe0A%,+e0TfAfe0P&&e0TfAfH'.#'$,3
!"#$%"&'('=.:.Z#+='-.&.'Z+,X%+=Z;"8%8'"&6,*.&:.'8*8:.Z#"7","#X'#+'#XZ.'2'/"$7.#.8'
%.,,"#*8'"&'#;.'k$"F$&.8.'Z+Z*,$#"+&3
C,"&'4&/+:="&+,3'hJ'?JVVV@W'M3hRh[hUV

A%*<e0AfAfe0:+e0!fe0A-<'&e0Tfe0A%<,e0Af!fe0R<-,$<4e0DfEfH'.#'$,3H
CX#+1"&.'=.,.$8.'6=+%'%":=+-,"$W'/"66.=.&#"$,,X'"&;"7"#"+&'7X'Z.&#+c"6X,,"&.'$&/'
/.c$%.#;$8+&.3
S')&6.:#'("83'2bb'?2IIJ@W'M3UiR[UhK

A%*<e0AfAfe0:+e0!fe0R<-,$<4e0DfEfe0!%*'2*#e0Gf\fe0U&$&4'<#e0UfTf
5:#">$#./'%":=+-,"$'%./"$#.'&.*+&$,'"&a*=X'>"$'$'&"#=":'+c"/.'%.:;$&"8%3
S')%%*&+,3'2iI'?2IIJ@W'M3JRKb[JRi2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J2b

A%*<e0AfAfe0:+e0!fe0!%&#/e0Ef!fe0D'*#/e0Rfe0U&$&4'<#e0UfTf
k*%+='&.:=+8"8'6$:#+=[$,Z;$'%./"$#.8'#;.'=.,.$8.'+6'7"+$:#">.'#=$&86+=%"&-'-=+F#;'6$:#+=[
7.#$'"&'%*="&.'%":=+-,"$,':.,,':*,#*=.83
C,"&')%%*&+,')%%*&+Z$#;+,3'RR'?2IIh@W'M3KhU[Kbh

A%*$&4l&&e0Rf
!"#$%"&'('$&/'-.&+%":'8#$7","#X3
d*#$#'B.8nO*&/$%.&#'d+,'d.:;'d*#$-.&3'iRh'?JVV2@W'M3bI[UR

A%*+.%4"e0Rfe0!+#.*4*>e0!fe0\&##,#/'e0Afe0A*4$&4e0:fe0\&_,4$5e0Hf:f
k;.'>"#$%"&'('$&$,+-')Ts[JK[RhhK'.&;$&:.8'#;.'=.8Z+&8.'#+'$/="$%X:"&'$&/'=$/"$#"+&'"&'
dCO[R'7=.$8#'#*%+=':.,,83
C$&:.='C;.%+#;.='j;$=%$:+,3'iR'?JVV2@W'M3iJI[iKb

A%*+.%+4,e0(fe0W&%*#e0Uf@f
d*,#"Z,.'8:,.=+8"8W',++1"&-'7.X+&/'$*#+"%%*&"#X3
S'B'M+:'d./3'IU'?JVVh@W'M3KVK[KVb

A%&#e0Af:fe0!*2*,e0gfe0H&>*"e0RfWf
k$=-.#"&-'.cZ=.88"+&'+6'#;.';*%$&'>"#$%"&'('=.:.Z#+='#+'#;.'1.=$#"&+:X#.8'+6'>"#$%"&'('
=.:.Z#+='&*,,'%":.'Z=.>.&8'$,+Z.:"$3
4&/+:="&+,+-X'2iJ'?JVV2@W'M3hKUb[hKUI

A%&#e0\fe0W*&7%-&e0(fe06&=,#'e0DfHfe0@%e0!fe0:*4><#e0Afe0!$*7&"e0HfEf
j=+#.:#"+&'$-$"&8#':X:,+Z;+8Z;$%"/.["&/*:./'$,+Z.:"$'$&/'"&;"7"#"+&'+6'#*%+='-=+F#;'7X
#+Z":$,'2HJh[/";X/=+cX>"#$%"&'(K'"&'%":.3
)&#'S'C$&:.='J'?2IIU@W'M3KVK[KVI

A%&#e0TfWfe0P,#e0(fRfe0A%,+e0Df:f
MX8#.%":'>"#$%"&'(K'$##.&*$#./'+c"/$#">.'"&a*=".8'"&'#;.',+:*8':+.=*,.*8'+6'=$#'7=$"&3
5&&'e'p'5:$/'M:"3'IIK'?JVVK@W'M3K2K[KJi

A%&#e0Tf!fe0U4*%-e0hfe0H&P+7*e0:fSf
)8+,$#"+&'$&/'.cZ=.88"+&'+6';*%$&'2HJh[/";X/=+cX>"#$%"&'(K'Ji[;X/=+cX,$8.':(e53
j=+:'e$#,'5:$/'M:"'NM5'IV'?2IIK@W'M3ihiK[ihiR

A%&#e0Tf!fe0H&P+7*e0:fSf
C,+&"&-'+6'#;.';*%$&'2αHJh[/";X/=+cX>"#$%"&'(K'Ji[;X/=+cX,$8.'-.&.'Z=+%+#+='$&/'
"/.&#"6":$#"+&'+6'#F+'>"#$%"&'([=.8Z+&8">.'.,.%.&#83
Q"+:;.%'Q"+Z;X8'5:#$'2JbK'?2@'?2IIh@W'M32[I

A%&#e0DfAf
!"#$%"&'('%.#$7+,"8%'$&/'"#8'"%Z,":$#"+&8'"&'Z=+8#$#.':$&:.='Z=+-=.88"+&'$&/'
:;.%+Z=.>.&#"+&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

A%&#e0DfAfe0!7%_*4$5e0\f\fe0W+4#'$&,#e0TfPfe0P<2&'%_*4e0WfPfe0:<-,72e0RfSf
k;.'"&'>"#=+'.>$,*$#"+&'+6'Jh[;X/=+cX>"#$%"&'(K'$&/'2I[&+=[2αHJh[/";X/=+cX>"#$%"&'(J'
$8'#;.=$Z.*#":'$-.&#8'6+='Z=+8#$#.':$&:.=3
C,"&'C$&:.='B.83'b'?JVVV@W'M3IV2[IVU

A%&#e0DfAfe0:<-,72e0RfSf
!"#$%"&'('$&/'Z=+8#$#.':$&:.='Z=.>.&#"+&'$&/'#=.$#%.&#3
k=.&/8'4&/+:="&+,'d.#$73'2i'?JVVK@W'M3iJK[iKV

A%&#e0DfAfe0U&4'<#e0Tf!fe0R*$%,&+e0hfe0:<-,72e0RfSfe0P&&e0gfSfH'.#'$,3
Q"+,+-":$,'$:#">"#X'+6'2I[&+=[>"#$%"&'(K'$&$,+-8'6+='Z=+8#$#.':$&:.='#=.$#%.&#3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

A%&4$<_e0Wf!fe0!,=,$5e0EfVfe0W*4*#&$52"e06f\fe0A-*42e0!f(fe0E*,$&e0(fe0H&P+7*e0:fSf
C.,,*,$='%.:;$&"8%8'+6'"&8*,"&'=.,.$8.W'#;.'.66.:#8'+6'>"#$%"&'('/.6":".&:X'$&/'=.Z,.#"+&'
+&'=$#'"&8*,"&'8.:=.#"+&3
4&/+:="&+,+-X'22K'?2IUK@W'M32h22[2h2U



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J2R

A%,*=&4,#,e0Afe0U*''&4<#e0Dfe0@4$<##&e0hfUf
k=.$#%.&#'+6'>"#","-+'7X'#+Z":$,':$,:"Z+#="+,3
S'4*='5:$/'(.=%$#+,'!.&.=+,3'2b'?JVVJ@W'M32KR[2KU

A%,#e0(fe0U*_e0Rfhfe0.&0h<#/e06fe0!7%<+$&#e0Gf\fe0=*#0!$*=&4&#e0Ef(fe0T<2e0Sfhf
j;X8":$,'.c.=:"8.'+='%":=+&*#=".&#'8*ZZ,.%.&#$#"+&'6+='#;.'F.,,7."&-'+6'6=$",'.,/.=,X�'5'
=$&/+%"G./':+&#=+,,./'#="$,3
Q='S'MZ+=#8'd./3'Kb'?JVVJ@W'M32Jb[2K2

A%,+e0TfAfe0A%+e0(fe0\<e0]fPfe0!**.e0RfSf
\XZ+>"#$%"&+8+8'('"8'$88+:"$#./'F"#;'"&8*,"&'=.8"8#$&:.'$&/'7.#$':.,,'/X86*&:#"+&3
5%'S'C,"&'e*#=3'RI'?JVVi@W'M3UJV[UJh

A%<+,#*4.e06fe0\+$,&44&5e0Afe0T%<+4"e0!fhfe0D*)*'%e0!fe0U<'#&4e0\f:fH'.#'$,3
w<2bJiOJ[JhM0J[2'8*ZZ=.88.8'.cZ.="%.&#$,'$*#+"%%*&.'.&:.Z;$,+%X.,"#"8'"&'%":.3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

A%4,'$*2<'e0Gfe0H%*_*#e0Ufe0P,+f0gfe0U&#/e0`fe0U<4$*e0(f
e.F'"&8"-;#8'"&#+'#;.'%.:;$&"8%8'+6'>"#$%"&'('$:#"+&3
S'C.,,'Q"+:;.%3'UU'?JVVK@W'M3bIh[RVh

A%4,'$*2<'e0!fe0\*)4,&-,.&'e0Afe0?<$%&#e0EfWf
!"#$%"&'([/.Z.&/.&#':$,:"*%'7"&/"&-'Z=+#."&8W':;.%"8#=XH'/"8#="7*#"+&H'6*&:#"+&$,'
:+&8"/.=$#"+&8H'$&/'%+,.:*,$='7"+,+-X3
4&/+:="&'B.>3'2V'?2IUI@W'M3K[Jb

A%4,'$*2<'e0!fe0W*4-&$$*e0Sfe0:+&#,#/e0Rfe0H%*_*#e0Ufe0P,+e0gfH'.#'$,3
!"#$%"&'('#$=-.#'Z=+#."&8W'6*&:#"+&'$&/'=.-*,$#"+&3
S'C.,,'Q"+:;.%3'UU?J@'?JVVK@W'M3JKU[Jii

A%4,'$<;%&4'e0Gfe0R4<_,&$5e0if
j*8#*,$='.=*Z#"+&8'+6'Z$,%8'$&/'8+,.83
)&W'O=../7.=-H')3d3H'4"8.&H'53Y3H'<+,66H'E3H'5*8#.&H'E3O3H'L+,/8%"#;H'T353H'E$#GH'M3)3'
?./83@W'O"#GZ$#=":198'(.=%$#+,+-X'"&'L.&.=$,'d./":"&.H'./'b3'e.F'p+=1H'd:L=$F[\",,H'
JVVK_'M3bJU[bKJ

A%+#0Pfegfe0U,44<e0(fGfe0(>-,#/e0Rfe0H&--,#/e0\fe0W*4<#e0?fH'.#'$,3
k$=-.#./'$7,$#"+&'+6'#;.'>"#$%"&'('=.:.Z#+=W'$&'$&"%$,'%+/.,'+6'>"#$%"&'([/.Z.&/.&#'
=":1.#8'#XZ.'))'F"#;'$,+Z.:"$3
j=+:'e$#,'5:$/'M:"3'NM5'Ii?2U@'?2IIR@W'M3IUK2[IUKh

A%+#/e0Vfe0T*4;Fe0(f?fe0R+,#.,e0hf?fe0h<%#'<#e0Af!fe0D4+>;e0HfPf
4Z"-.&.#":'8",.&:"&-'+6''CpjJi'"&'#*%+=[/.=">./'.&/+#;.,"$,':.,,8'?k(4C@':+&#="7*#.8'#+'
8.,.:#">.'-=+F#;'"&;"7"#"+&'7X':$,:"#="+,3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

A%+#/e0Vfe0S-"##e0\fe0g+e0EfMHfe0h<%#'<#e0Af!fe0D4+>;e00HfPf
C$,:"#="+,[%./"$#./'/"66.=.&#"$,'$&#"[Z=+,"6.=$#">.'.66.:8'"&'#*%+=[/.=">./'.&/+#;.,"$,':.,,8
$8':+%Z$=./'#+'&+&[#*%+='%":=+>$8:*,$='.&/+#;.,"$,':.,,83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

A,7%<#e0!fe0(#2&4e0Rfe0]</$e0Vf?fe0?<%-&.&4e0:fe0U+$5'$+72e0RfH'.#'$,3
C,+&"&-H'-.&+%":'+=-$&"G$#"+&H'$,#.=&$#">.'#=$&8:="Z#8H'$&/'%*#$#"+&$,'$&$,X8"8'+6'#;.'
-.&.'=.8Z+&8"7,.'6+='$*#+8+%$,'=.:.88">.'*&">.=8$,':+&-.&"#$,'$,+Z.:"$3'qZ*7,"8;./'
.==$#*%'$ZZ.$=8'"&'\*%'d+,'L.&.#3'R?2J@'?2IIU@W'M32IUR[2IUU@o
\*%'d+,'L.&.#3'R'?2IIU@W'M32bR2[2bRI

A,/<-,#,e0Rfe0V*/+--,e0RfUfe0R,7<#,e0]fe0\*-,<$$<e0Rfe0P<>)*4.,e0!fe0D4*/%&4e0\f
M.=*%'Jh[;X/=+cX>"#$%"&'(K':+&:.&#=$#"+&8'$&/'Z=.>$,.&:.'+6':$=/"+>$8:*,$='/"8.$8.'
$%+&-'kXZ.'J'/"$7.#":'Z$#".&#83
("$7.#.8'C$=.'JI'?JVVb@W'M3RJJ[RJi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J2U

A,;;,$&--,e0Rfe0!*#$<#,e0(f
!"#$%"&'(KW'$'#=$&8:="Z#"+&$,'%+/*,$#+='+6'#;.')Oe[γ'-.&.3
4*='S')%%*&+,3'JU'?2IIU@W'M3KV2R[KVKV

A,;;,$&--,e0Rfe0S,<#.*e0Afe0H,0W<#*e0Hfe0H,0?<'*e0Sfe0P+;<e0(fH'.#'$,3
e.-$#">.'=.-*,$#"+&'+6'C(Ih',"-$&/'-.&.'.cZ=.88"+&'7X'>"#$%"&'(K'"&'k',X%Z;+:X#.83
S')%%*&+,3'2bU'?JVVJ@W'M322hi[22bb

A,+)<$*4,+e0?fe0A<-<=*,e0(fVfe0U&##&',e0\fe0P,+f0bfe0!>,$%e0HfH'.#'$,3
MZ.:"6":'8*ZZ=.88"+&'+6';*%$&'C(i^'k\[:.,,'=.8Z+&8.8'#+'Z"-'d\C'$&#"-.&8'7X'
C(U^C(JU['=.-*,$#+=X'k':.,,83
S')%%*&+,3'2b2'?2IIU@W'M3h2IK[hJVJ

A<%&#e0\fe0:&,22,-*e0?fGf
k;.'-.&.=$#"+&'+6';X/=+-.&'Z.=+c"/.H'8*Z.=+c"/.'=$/":$,H'$&/';X/=+cX,'=$/":$,'7X'b[
;X/=+cX/+Z$%"&.H'/"$,*=":'$:"/H'$&/'=.,$#./':X#+#+c":'$-.&#83
S'Q"+,'C;.%3'JiI'?2IRi@W'M3JiiR[JihJ

A<-,#e0GfRfe0=*#0P&&+_&#e0hfUfDfRfe0('>*_,.l*l*e0Ufe0:*5&'e0hfRfEfe0U<-'e0:f(fUfe0
P+))&4$'e0Gf
2HJh[(";X/=+cX>"#$%"&'(K'"&;"7"#8')T[2R'Z=+/*:#"+&'$&/'8#"%*,$#.8')T[i'Z=+/*:#"+&'7X'
jQdC'"&'.$=,X'$=#;="#"8'Z$#".&#83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

A<-'$<#e0TfEfe0A<-'$<#e0Rfhfe0S&-.>*#e0Hf
2HJh[(";X/=+cX>"#$%"&'(K'$&/'%.,$&+%$W'#;.'Z=.8.&:.'+6'=.:.Z#+=8'$&/'"&;"7"#"+&'+6':.,,
-=+F#;'"&':*,#*=.3
4&/+:="&+,+-X'2VU?K@'?2IU2@W'M32VUK[2VUb

A<-'$<#e0TfEfe0U&42'e0AfRfe0`,&e0!fUfe0:<--"e0hfRf
L=+F#;'"&;"7"#"+&'+6'7+#;'dCO[R'$&/'\8hRUk';*%$&'7=.$8#':$&:.=':.,,',"&.8'7X'>"#$%"&'
('$&$,+-*.8'"8'$88+:"$#./'F"#;'"&:=.$8./'.cZ=.88"+&'+6'"&8*,"&[,"1.'-=+F#;'6$:#+='7"&/"&-'
Z=+#."&[K3
S'd+,'4&/+:="&+,3'JV'?2IIU@W'M32hR[2bJ

A<-'$<#e0TfEfe0R<420:*#'&#e0Af
d.:;$&"8%8'"%Z,":$#./'"&'#;.'-=+F#;'=.-*,$#+=X'.66.:#8'+6'>"#$%"&'('"&'7=.$8#':$&:.=3
4&/+:='B.,$#'C$&:.='I'?JVV2@W'M3ih[hI

A<-'$<#e0TfEfe0U,4,*#<=e0\fe0W4*>>e0Gfe0:*>)&4/e0Tfhfe0W,#.&4+;e0Pf
466.:#8'+6'M.+:$,:"#+,'?4Q'2VUI@'+&'&"#=+8+%.#;X,'*=.$["&/*:./'=$#'%$%%$=X'#*%+=83
Q=.$8#'C$&:.='B.8'k=.$#3'UV'?JVVK@W'M3KVK[K22

A<4.*,#e0Pf
C.=.$,'-=$"&8W';*%$&"#X�8'/+*7,.[./-./'8F+=/3
<+=,/'B.>'e*#='(".#3'Ui'?2III@W'M32I[RK

A<4#&$e0(fe0W*+.&$e0Afe06&=&+e0Vfe0W*4<#M]*#0G=&47<<4&#e0(fe0W4*7%&$e0Ufe06*=&,-%*#e0Uf
2HJh[(";X/=+cX>"#$%"&'(K'=.-*,$#.8'#;.'.cZ=.88"+&'+6'!(B'$&/')Oe'-.&.'"&'M:;F$&&'
:.,,8'"&'>"#=+3
S'e.*=+8:"'B.83'hK'?2IIU@W'M3RiJ[Rib

A<'>*#e0Sfe06,&=&'e0hfe0T<>*4e0Pfe0S&44&4e0\fe0:&4)&4$e0hfH'.#'$,3
O=$:#*=.';"8#+=X'$&/'7+&.',+88'"&'Z$#".&#8'F"#;'dM3
e.*=+,+-X'h2'?2IIU@W'M322b2[22bh

A4&'7,<-,e0Afe0R*//,&e0Rfe0]*##&--,e0\fWfe0P+7<#,e0Rfe0!*-&4#<e0?fH'.#'$,3
466.:#'+6'$'>"#$%"&'(K'$&$,+-*.'+&'1.=$#"&+:X#.'-=+F#;'6$:#+=["&/*:./':.,,'Z=+,"6.=$#"+&'
"&'7.&"-&'Z=+8#$#.';XZ.=Z,$8"$3
S'C,"&'4&/+:="&+,'d.#$73'Uh'?JVVV@W'M3JhRb[JhUK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". J2I

A4&'7,<-,e0Afe0],--*4,e0Hfe0S<4$,e0\fe0S&44+55,e0Ufe0U&$4<#&e0PfH'.#'$,3
(.8'?2[K@')LO[8#"%*,$#./'-=+F#;'+6';*%$&'8#=+%$,'Qj\':.,,8'"8'"&;"7"#./'7X'$'>"#$%"&'(K
$&$,+-*.3
d+,'C.,,'4&/+:="&+,3'2IU'?JVVJ@W'M3bI[Rh

A4&'7,<-,e0Afe0S&44+55,e0Ufe0A*;<4*-,e0(fe0R*#7,#*e0?fe0A<>&47,e0(fH'.#'$,3
)&;"7"#"+&'+6'8Z+&#$&.+*8'$&/'$&/=+-.&["&/*:./'Z=+8#$#.'-=+F#;'7X'$'&+&;XZ.=:$,:.%":'
:$,:"#="+,'$&$,+-3
4&/+:="&+,+-X'2ii'?JVVK@W'M3KVib[KVhR

A4&'7,<-,e0Afe0R<4&--,e0(fe0(.<4,#,e0Pfe0S&44+55,e0Ufe0P+7<#,e0RfH'.#'$,3
\*%$&'7,$//.='$8'$'&+>.,'#$=-.#'6+='>"#$%"&'('=.:.Z#+=',"-$&/83
S'C,"&'4&/+:="&+,'d.#$73'IV?J@'?JVVh@W'M3IbJ

A4<''e0:f!fe0P,;2,#e0Rfe0T*--*"e0Gf
e*#=".&#8'=.-*,$#.'#;.':+,+&":'>"#$%"&'('8X8#.%'"&'%":.W'=.,.>$&:.'6+=';*%$&':+,+&'
%$,"-&$&:X3
S'e*#=3'2Kb?K@'?JVVb@W'M3hb2[hbi

A4<''e0:f!fe0P&7%#&4e0Hfe0T%<47%,.&e0Rfe0U<'#&4e0\fe0Ts--*"e0Gf
B.-*,$#"+&'+6'Jh[;X/=+cX>"#$%"&[(K[Ji[;X/=+cX,$8.'.cZ=.88"+&'"&';*%$&':+,+&':$&:.='
:.,,83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

A4<_&e0HfPfe0!%+-&4e0AfSf
)&:=.$8./':/:J'$&/':/1J'1"&$8.'$:#">"#X'7X'=.#"&+"/'s'=.:.Z#+='γ[%./"$#./'#=$&8:="Z#"+&$,'
/+F&[=.-*,$#"+&'+6'#;.':X:,"&[/.Z.&/.&#'1"&$8.'"&;"7"#+='ZJ2C"Z2n<5O2':+==.,$#.8'F"#;'
#.=%"&$,'/"66.=.&#"$#"+&'+6'8f*$%+*8':.,,':$=:"&+%$',"&.83
C.,,'L=+F#;'("66.=3'I'?2IIU@W'M3b2I[bJR

A+##,#/%*>e0WfWfe0P*#.&--'e0VfHf?fe0P*#/>*#e0Afe0!*,-&4e0HfGfe0U*--&4e0(f!f
k+Z":$,':$,:"Z+#=".&.'6+='%+=Z;.$n,"&.$='8:,.=+/.=%$3
S'5%'5:$/'(.=%$#+,3'KI'?2IIU@W'M3J22[J2h

H*-%<FFe0Tfe0H*#7&"e0hfe0('$4+;e0Pfe0!2<='/**4.e0Dfe0:*>)&4/e0TfhfH'.#'$,3
5'Z;$8.'))'8#*/X'+6'#;.'>"#$%"&'('$&$,+-*.'M.+:$,:"#+,'"&'Z$#".&#8'F"#;'"&+Z.=$7,.'
;.Z$#+:.,,*,$=':$=:"&+%$3
Q='S'C$&:.='UI'?JVVK@W'M3JhJ[JhR

H*>e0Df6fe0T*#/e0!fe06,72<-<FFe0Wfhfe0]<<4%&&'e0hfhf
1αHJh[(";X/=+cX:;+,.:$,:"6.=+,'$&/':X:,+8Z+="&.'8*ZZ=.88'"&/*:#"+&'$&/'Z=+%+#.'
=.8+,*#"+&'+6'Z8+="$8"8'"&';*%$&'81"&'-=$6#8'#=$&8Z,$&#./'+&'#+'MC)('%":.3
S')&>.8#'(.=%$#+,3'22K'?2III@W'M32VUJ[2VUI

Hm(>)4<',<e0Hfe0A,;;,$&--,e0Rfe0A<77,<-<e0Rf\fe0R*55&<e0Hfe0H,0P+7,*e0UfH'.#'$,3
)&;"7"#"+&'+6')T[2J'Z=+/*:#"+&'7X'2HJh[/";X/=+cX>"#$%"&'(K3')&>+,>.%.&#'+6'eO[1$ZZ$Q'
/+F&=.-*,$#"+&'"&'#=$&8:="Z#"+&$,'=.Z=.88"+&'+6'#;.'ZiV'-.&.3
S'C,"&')&>.8#3'2V2?2@'?2IIU@W'M3JhJ[JbJ

H*0!,-=*e0hf(fe0!;&7$<4e0DfHf
k;.'=+,.'+6'Z=.-&$&:X'"&'#;.':+*=8.'$&/'$.#"+,+-X'+6'=;.*%$#"+/'$=#;="#"83
C,"&":$,'B;.*%$#+,+-X'22'?2IIJ@W'M32UI[2Ii

H*=,&'e0Rfe0R*4$,#e0hfe0!&-)"e0UfPfe0R&&e0(fUfe0W&44"e0hfPf
d.$8*=.%.&#'+6'>"#$%"&'('%.#$7+,"#.8'A'"8'#;.'%.88$-.'-.##"&-'#;=+*-;�W'$'=.>".F'6=+%'
#;.'8*Z=$[=.-"+&$,'$88$X'8.=>":.'"&'4&-,$&/'$&/'<$,.83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

H*=<+'$e06fe0E,<#e0Hfe0A%&=*-,&4e0\fe0\*4*)&.,*#e0Rfe0W4*7%&$e0Ufe0A<+&5e0Hf
!"#$%"&'('=.:.Z#+='8#$7,.'#=$&86.:#"+&'=.8#+=.8'#;.'8*8:.Z#"7","#X'#+'2HJh[
/";X/=+cX>"#$%"&'(K':X#+#+c":"#X'"&'$'=$#'-,"+%$[=.8"8#$&#':,+&.3
S'e.*=+8:"'B.83'hJ?J@'?2IIU@W'M3J2V[J2I



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JJV

H*_'<#e0]fPfe0H*_'<#e0DfRf
e"#=":'+c"/.'$:#"+&8'"&'&.*=+:;.%"8#=X3
e.*=+:;.%')&#3'JI?J@'?2IIb@W'M3IR[22V

H&0W&--,'e0(fe0A4&'7,<-,e0Afe0\4*;;<#&e0Afe0R,-*#,e0!fe0\%,*#.,e0UfH'.#'$,3
4cZ=.88"+&'$&/':.,,*,$=',+:$,"G$#"+&'+6'1.=$#"&+:X#.'-=+F#;'6$:#+='$&'"#8'=.:.Z#+='"&'
;*%$&';XZ.=Z,$8#":'Z=+8#$#.'#"88*.3
S'C,"&'4&/+:="&+,'d.#$73'UK'?2IIU@W'M3J2Ub[J2I2

H&0W<-*#.e0(f?fe06<4>*#e0(fEf
)&6,*c'+6'.c#=$:.,,*,$=':$,:"*%'%./"$#.8'2HJh[/";X/=+cX>"#$%"&'(K[/.Z.&/.&#'#=$&8['
:$,#$:;"$'?#;.'=$Z"/'8#"%*,$#"+&'+6'/*+/.&$,'C$J^'#=$&8Z+=#@3
4&/+:="&+,+-X'2JR'?2IIV@W'M3JiRh[JiUV

H&-.,#e0Ufhfe0H+#7*#e0AfAfe0R,--&4e0\f(f
M.$8+&H'-.&/.='$&/'jKVV3
Q"+,'j8X:;+,3'KI'?2IIi@W'M32h[JU

H&-0?<''<e0hfe0S4,&.-*#.&4e0!fSf
C+=#":+8#.=+"/8W'0Z#"+&8'"&'#;.'.=$'+6'8#.=+"/[8Z$="&-'#;.=$ZX3
S'5%'5:$/'(.=%$#+,3'hK'?JVVh@W'M3hV[hU

H&P+7*e0:fSf
!"#$%"&'(W'#;.'>"#$%"&'$&/'#;.';+=%+&.3
O./.=$#"+&'j=+:3'KK'?2IRi@W'M3JJ22[JJ2I

H&P+7*e0:fSf
e.F':+&:.Z#8'+6'>"#$%"&'('6*&:#"+&83
)&W'Q.X+&/'/.6":".&:X3'&.F'>".F8'+&'#;.'6*&:#"+&'$&/';.$,#;'.66.:#8'+6'>"#$%"&83
?M$*7.=,":;H'\343H'd$:;,"&H'E3S3'./83@
5&&3'e3p'5:$/3'M:"3'bbI'?2IIJ@W'M3hI[bI_'e.F'p+=1

H&P+7*e0:fSf
0>.=>".F'+>.='-.&.=$,'Z;X8"+,+-":'6.$#*=.8'$&/'6*&:#"+&8'+6'>"#$%"&'(3
5%'S'C,"&'e*#=3'UV'?JVVi@W'M32bUI[2bIb

H&P+7*e0:fSf
k;.'*8.'+6'8.,.:#./'$&$,+-8'+6'2α,25−/";X/=+cX>"#$%"&'(K'#+'/.,"&$#.'#;.'6*&:#"+&8'+6'
>"#$%"&'(3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

H&P+7*e0:fSfe0b,&4<-.e0Af
d.:;$&"8%8'$&/'6*&:#"+&8'+6'>"#$%"&'(3
e*#="#"+&'B.>".F8'hb'?2IIU@W'M3i[I

H&P+7*e0:f0Sfe0A*#$<4#*e0RfDf
!"#$%"&'(W'"#8'=+,.'$&/'*8.8'"&'"%%*&+,+-X3
O5M4Q'S3'2h'?JVV2@W'M3JhRI[JhUh

H&>*"e0RfWf
d*8:,.W'$'&+&#=$/"#"+&$,'2HJh[/";X/=+cX>"#$%"&'('#$=-.#'#"88*.'.c;"7"#"&-':,$88":'
;+=%+&.[/.Z.&/.&#'>"#$%"&'('=.:.Z#+='$:#"+&83
4&/+:="&+,+-X'2ii'?JVVK@W'M3h2Kh[h2KR

H&>*"e0RfWfe0R*7H<#*-.e0Uf6fe0!2<4,l*e0Tfe0H<_.e0Hf?fe0A,*#F&44<$$,e0PfH'.#'$,3
B+,.'+6'#;.'>"#$%"&'('=.:.Z#+='"&';$"='6+,,":,.'7"+,+-X3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

.mG>.&#e0RfAfe0H+#-<;e0Rfe0P*42,#'e0?f\fe0E*42e0hfHf
k;.'"&'>"#=+'.66.:#'+6'2αHJh[/";X/=+cX>"#$%"&'(K'+&'"&8*,"&'Z=+/*:#"+&'7X'&.+&$#$,'=$#'
"8,.#83
Q"+:;.%'Q"+Z;X8'B.8'C+%%*&3'2bi'?2IUI@W'M3i2K[i2U



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JJ2

H&j+&2&4e0hfe0]*#0A-&&>;+$e0hfe0H&7-&472e0Tfe0R)+",MR+*>)*e0hfRf
B+,.'+6'$,6$:$,:"/"+,'+&'7+&.'f*$,"#X'$&/'"%%*&+%+/*,$#"+&'"&'$*#+"%%*&.'/"8.$8.'$&/'
+=-$&'#=$&8Z,$&#$#"+&3
C$,:"6'k"88*.')&#3'bV'?2IIR@W'M32JU[2JI

H&4&Le0Pfe0D4<+,--*'e0Uf
B.>.=8"7,.'Z$=1"&8+&"8%H';XZ+Z;+8Z;+=.%"$H'$&/';XZ+:$,:.%"$'*&/.='>"#$%"&'('#;.=$ZX3
d+>.%.&#'("8+=/.='2J'?2IIR@W'M3b2J[b2K

H&=*'*e0Hfhfe0\4*+>*#e0Efhfe0W-<$e0\f(fe0U&##&--<e0?f6fe0:<<=&4e0hfSfe0S4*+>&#,e0hfSfh4f
5#,$8'+6':$&:.='%+=#$,"#X'"&'#;.'N&"#./'M#$#.8H'2IhV[2IIi3
e)\'j*7,'e=3II[ihbi3'Q.#;.8/$'?d(@W'e$#"+&$,'C$&:.=')&8#"#*#.H'e)\'?2III@

H&]4,&'e0RfGfe0:<',*_*e0Tf(fe0A*>&4<#e0AfRfe0W<',#/&4e0!fGfe0U&4'*.e0HfH'.#'$,3
k;.'=+,.'+6':;.%+1"&.8'$&/':;.%+1"&.'=.:.Z#+=8'"&'$,,+$&#"-.&["&/.Z.&/.&#'$&/'
$,,+$&#"-.&[/.Z.&/.&#'#=$&8Z,$&#$#"+&'"&a*=X3
M.%"&')%%*&+,3'2h'?JVVK@W'M3KK[iU

H&L$&4e0HfDfe0E&--'e0Sf?fe0P&&'e0(fhfe0(/,.e0Sfe0(/,.e0gfH'.#'$,3
)&:=.$8./'&"-=$,'"=+&':+&#.&#'$&/'$,#.=$#"+&'"&'+#;.='%.#$,'"+&8'+::*=="&-'"&'7=$"&'"&'
j$=1"&8+&98'/"8.$8.83
S'e.*=+:;.%3'hJ'?2IUI@W'M32UKV[2UKb

Hm:&--&#7<+4$e0AfPfe0R<#$&4<MR&#&,e0Af6fe0W&4#*4.e0?fe0A<+&5e0Hf
!"#$%"&'(K'"&;"7"#8'Z=+"&6,$%%$#+=X':X#+1"&.8'$&/'&"#=":'+c"/.'Z=+/*:#"+&'7X'#;.'40C2K
%":=+-,"$,':.,,',"&.3
S'e.*=+8:"'B.83'R2'?JVVK@W'M3hRh[hUJ

H%<.*;2*4e0Rf]fe0!$&,#>*#e0?fRfe0T4*'<='2"e0hfe0R+#5e0Afe0W%*4._*le06f
5&#"-.&[8Z.:"6":'"&;"7"#"+&'+6'.66.:#+='k':.,,'6*&:#"+&'"&';*%$&8'$6#.='"&a.:#"+&'+6'
"%%$#*=.'/.&/="#":':.,,83
S'4cZ'd./3'2IK?J@'?JVV2@3'M3JKK

H,*5e0\fHfe0U*4*'2&=*e0Afe0D%<>*'e0Rf\fe0W,#.&4+;e0Pfe0:*/+&e0(f
5Z+Z#+8"8'"8'"&/*:./'7X'#;.'$:#">.'%.#$7+,"#.'+6'>"#$%"&'(K'$&/'"#8'$&$,+-*.'4Q2VUI'"&'
:+,+=.:#$,'$/.&+%$'$&/':$=:"&+%$':.,,8W'Z+88"7,.'"%Z,":$#"+&8'6+='Z=.>.&#"+&'$&/'
#;.=$ZX3
C$&:.='B.83'bV'?JVVV@W'M3JKVi[JK2J

H,0A+#$<e0Sfe0D<;-&"e0\fe0A*-*+$$,e0Gfe0:',*<e0hfe0@#/e0PfH'.#'$,3
)&;"7"#+=X'6*&:#"+&'+6'ZJ2C"Z2n<5O2'"&'/"66.=.&#"$#"+&'+6'Z="%$=X'%+*8.'1.=$#"&+:X#.8'
"&/.Z.&/.&#'+6':.,,':X:,.':+&#=+,3
M:".&:.'JUV'?2IIU@W'M32VbI[2VRJ

H,&',#/e0Hfe0A<4.&'e0Dfe0W&72&4e0!fe0S,'7%&4e0Hfe0H,&.4,7%e0Tfe0S4,&.4,7%e0Rf
4cZ=.88"+&'+6'8Z,":.'>$="$&#8'+6'2α[;X/=+cX,$8.'"&'dCO[R'7=.$8#':$&:.=':.,,83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

H,-_<4$%e0Sfhfe0E,--,*>'e0\f?fe0T,''>&"&4e0(fRfe06,&-'&#e0hfPfe0W,#.&4+;e0GfH'.#'$,3
k;.'>"#$%"&'('$&$,+-H'E\2VbVH'"8'=$Z"/,X'/.-=$/$#./'7+#;'"&'>"#=+'$&/'"&'>">+'>"$'8.>.=$,
Z$#;F$X8W'Z="&:"Z$,'%.#$7+,"#.8'-.&.=$#./'=.#$"&'8"-&"6":$&#'7"+,+-":$,'$:#">"#X3
4&/+:="&+,+-X'2KU?2J@'?2IIR@W'M3hiUh

H,!&;,<e0Hfe0A%*#.4*4*$#*e0?f(fe06*/;*-e0!f
e+>.,'$ZZ=+$:;.8'6+='#;.'#=.$#%.&#'+6'Z8+="$8"83
(=*-'("8:+>'k+/$X'i'?2III@W'M3JJJ[JK2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JJJ

H,'$&4%<F$e0hfSfe0R<"&4e0hf?fe0D%<>;'<#e0PfDf
k;.':$,:"*%'=$#"+&$,.'"&'$-"&-'$&/'5,G;."%.=98'/"8.$8.3'4>"/.&:.'6=+%'$&'$&"%$,'%+/.,'
+6'&+=%$,'$-"&-3
)&W'C$,:"*%';XZ+#;.8"8'+6'$-"&-'$&/'/.%.&#"$H'5&&$,8'+6'#;.'e.F'p+=1'5:$/.%X'+6'
M:".&:.8H'RiR'?2IIi@'?("8#.=;+6#H'S3O3H'L"8Z.&H'<3\3H'k=$7.=H'S3H'E;$:;$#*="$&H'Y3M3'4/83@W
M3KUJ[iVb

H<%&4$"e0Dfe0D*#/e0Efe0H*'7<-*'e0!fe0E*$'<#e0TfGfe0H&>&4e0PfPfH'.#'$,3
4#;&":'+="-"&'$&/'8.=*%',.>.,8'+6''2HJh[/";X/=+cX>"#$%"&'(K'$=.'"&/.Z.&/.&#'Z=./":#+=8'
+6':+=+&$=X':$,:"*%'%$88'%.$8*=./'7X'.,.:#=+&[7.$%':+%Z*#./'#+%+-=$Z;X3
C"=:*,$#"+&'Ib'?2IIR@W'M32iRR[2iU2

H<4&e0Wfe0i'2<2<=,7e0Rfe0R<#;*4-&4e0?f
)&#.=$:#"+&'+6'=.#"&+":'$:"/'$&/'>"#$%"&'(K'$&$,+-8'+&'\T[bV'%X.,+"/',.*1.%":':.,,83
T.*1.%"$'B.83'2R'?2IIK@W'M3RiI[RhR

H4,=.*%-e0?f:fe0P<<;e0!fRfe0(#.4&''e0HfPfe0@'$&#'<#e0?fAf
)LO[7"&/"&-'Z=+#."&8'"&';*%$&'Z=+8#$#.'#*%+=':.,,8W'.cZ=.88"+&'$&/'=.-*,$#"+&'7X'2HJh[
/";X/=+cX>"#$%"&'(K3
j=+8#$#.'Jb'?2IIh@W'M3RJ[RI

H+''<e0(fe0W4<_#e0(fe0!-*$<;<-'2"e0Gf
4c#=$=.&$,'Z=+/*:#"+&'+6':$,:"#="+,3
M.%"&'e.Z;=+,3'2i?J@'?2IIi@W'M32ii[2hh

H_,=&.,e0UfUfe0R*"e0WfTfe0R<44,'e0:f(f
B+,.'+6'+&:+Z=+#."&'-=+F#;'6$:#+='"&/.Z.&/.&#[2'?LO)'2@'"&'=.Z=.88"+&'+6'Jh[
;X/=+cX>"#$%"&'('2α';X/=+cX,$8.'?CpjJRQ2@'-.&.'"&';*%$&'Z=+8#$#.':$&:.=':.,,83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

G*$<#e0!fe0T<##&4e0Rf
j$,.+,"#;":'&*#="#"+&W'$':+&8"/.=$#"+&'+6'"#8'&$#*=.'$&/':*==.&#'"%Z,":$#"+&83
e.F'4&-,$&/'S+*=&$,'+6'd./":"&.'K2J'?2IUh@W'M3JUK[JUI

G&4-,/%e0Ufe0T<&-&>*#e0WfUfe0H+)4,./&e0Sfe0h*#e0Wf\fe0?<&;e0Wf@fe0\,;%*4$e0Rfhf
O*&:#"+&$,'-.&.#":'Z+,X%+=Z;"8%8'"&':X#+1"&.8'$&/'%.#$7+,":'-.&.8'$8'$//"#"+&$,'-.&.#":'
%$=1.=8'6+='8*8:.Z#"7","#X'#+'/.>.,+Z'kXZ.'2'/"$7.#.83
L.&.8')%%*&3'h'?JVVi@W'M3Kb[iV

G,'>*#e0hf(fe0R*4$,#e0Dfhfe0R*7V#$"4&e0Vfe0R<'&-&"e0hfRf
2HJh[(";X/=+cX>"#$%"&[([=.:.Z#+='"&'7=.$8#':$&:.=':.,,83
T$&:.#'J'?2IRI@W'M32KKh[2KKb

G,'>*#e0hf(fe0W*42-*e0Hf:fe0D+$$<#e0UfhfRf
M*ZZ=.88"+&'+6'"&'>">+'-=+F#;'+6';*%$&':$&:.='8+,"/'#*%+='c.&+-=$6#8'7X'2HJh[
/";X/=+cX>"#$%"&'(K3
C$&:.='B.83'iR'?2IUR@W'M3J2[Jh

G-0().*,>,e0Tfe0H,<#e06fe0U*;*=*',-,<+e0]fe0A*4.,#*-e0UfGfe0W,#.&4+;e0PfH'.#'$,3
k;.'>"#$%"&'('$&$,+-*.'4Q'2VUI'Z=.>.&#8'81.,.#$,'%.#$8#$8"8'$&/'Z=+,+&-8'8*=>">$,'#"%.'
"&'&*/.'%":.'#=$&8Z,$&#$#./'F"#;';*%$&'7=.$8#':$&:.=':.,,83
C$&:.='B.83'bV'?JVVV@W'M3ii2J[ii2U

G-'$#&4e0Gfe0P&&e0gfe0:*'%,"*e0Rfe0U*22*-*e0!fe0W,#.&4+;e0PfH'.#'$,3
2HJh[(";X/=+cX[JV[.Z"[>"#$%"&'(K'$&'.c#=$+=/"&$=",X'Z+#.&#'"&;"7"#+='+6',.*1.%":':.,,'
-=+F#;'"&'>"#=+3
Q,++/'Ui'?2IIi@W''M32IbV[2IbR

G#.<e0Vfe0V#<+&e0Hfe0R,$'+,e0Dfe0i>*2,e0gfe0(2*,2&e0RfH'.#'$,3
(.,.#"+&'+6'>"#$%"&'('=.:.Z#+='-.&.'"&'%":.'=.8*,#8'"&'$7&+=%$,'81.,.#$,'%*8:,.'
/.>.,+Z%.&#'F"#;'/.=.-*,$#./'.cZ=.88"+&'+6'%X+=.-*,$#+=X'#=$&8:="Z#"+&'6$:#+=83
4&/+:="&+,+-X'2ii?2J@'?JVVK@W'M3h2KU[h2ii



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JJK

G#&;&2,.&'e0Hfhfe0W-*72e0Rfhfe0E%,$&e0hf:f
k;.'"&/.Z.&/.&#'$&/':+%7"&./'.66.:#8'+6'B5B[H'BsB[H'$&/'!(B[8.,.:#">.',"-$&/8'+&'
#;.'-=+F#;'+6'8f*$%+*8':.,,':$=:"&+%$'"&'>"#=+3
S'0#+,$=X&-+,3'JU'?2III@W'M3UK[UI

G4)&#e0?f\fe0!<&/,*4$<e0HfEfe0E&)&4e0Tfe0b&,$5e0ife0P,&)&4%&44e0RfH'.#'$,3
(.,.#"+&'+6'/.8+cX="7+&*:,.":'$:"/'7"&/"&-'/+%$"&'+6'#;.'>"#$%"&'('=.:.Z#+='$7=+-$#.8'
-.&+%":'$&/'&+&-.&+%":'6*&:#"+&8'+6'>"#$%"&'(3
d+,'4&/+:="&+,3'2b'?JVVJ@W'M32hJi[2hKR

G4>,'e0@fe0(-;'<"e0Gfe0A&$,#e0Pfe0g,->*5e0Gf
)8'#;.'.66":$:X'+6'Z8+=$,.&'Z,*8'*,#=$>"+,.#'5'#;.=$ZX'6+='>"#","-+'.&;$&:./'7X':+&:*==.&#'
#+Z":$,':$,:"Z+#="+,�'5'Z,$:.7+[:+&#=+,,./'/+*7,.[7,"&/'8#*/X3
Q='S'(.=%$#+,3'2ih'?JVV2@W'M3iRJ[iRh

G';*45*e0RfPfe0!*'*2,e0!fe0T&'$&-<<$e0:f
e*#="#"+&H',$#"#*/.H'$&/'%*,#"Z,.'8:,.=+8"8'%+=#$,"#XW'$&'.:+,+-":'8#*/X3
5%'S'4Z"/.%"+,3'2iJ'?2IIh@W'M3RKK[RKR

G'=&-$e0?fUfe0H&P+7*e0:fSf
C$,:"#=+":'$:"/W'7"+,+-":$,'$:#">"#X'$&/'#"88*.'/"8#="7*#"+&'8#*/".83
5=:;'Q"+:;.%'Q"+Z;X83'JVb'?2IU2@W'M3iVK[i2K

D%&0Gi?@HV(W0!+)'$+."090!$+."0\4<+;
!"#$%"&'('8*ZZ,.%.&#'"&'.$=,X':;",/;++/'$&/'="81'6+='#XZ.')'?"&8*,"&[/.Z.&/.&#@'/"$7.#.8'
%.,,"#*83
("$7.#+,+-"$'iJ'?2III@W'M3h2[hi

G=*#'e0!f?fDfe0!<-.*$&#2<=e0]fe0!%7%&;<$,#e0GfWfe0W</4*'%e0Gfe0!%7%&;<$,#e0VfWf
e+>.,'2I[&+=[;.c$6,+*="/.'>"#$%"&'(K'$&$,+-'?B+'Jh[bRbV@'"&;"7"#8';*%$&':+,+&':$&:.='
"&'>"#=+'>"$'$Z+Z#+8"83
)&#'S'0&:+,3'2i'?2III@W'M3IRI[IUh

G"-&'e0HfEfe0W4<_#e0hfe0R*72*"M!,>e0(fe0R7\4*$%e0hfe0S&4<#e0Sf
!"#$%"&'('$&/'7=$"&'/.>.,+Z%.&#3
e.*=+8:"3'22U'?JVVK@W'M3bi2[bhK

G"-&'e0HfEfe0!>,$%e0!fe0T,#<)&e0?fe0:&_,'<#e0Rfe0R7\4*$%e0hfhf
("8#="7*#"+&'+6'#;.'>"#$%"&'('=.:.Z#+='$&/'2α[;X/=+cX,$8.'"&';*%$&'7=$"&3
S'C;.%'e.*=+$&$#3'JI'?JVVh@W'M3J2[KV

G"-&'e0HfEfe0(->&4*'e0Pfe0W&#&7%e0Ufe0P*FF,$&e0Hfe0],--*4.e0AfH'.#'$,3
(.>.,+Z%.&#$,'>"#$%"&'('/.6":".&:X'"8'$88+:"$#./'F"#;'$,#.=./'%"#+:;+&/="$,H'
:X#+81.,.#$,'$&/'8X&$Z#":'6*&:#"+&'"&'#;.'$/*,#'=$#'7=$"&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

G"-&'e0HfEfe0W+4#&e0Dfe0@mV<*#e0hfe0T<e0Ufe0A+,e0`fe0R7\4*$%e0hfhf
(.>.,+Z%.&#$,'>"#$%"&'('/.6":".&:XH'7=$"&'/.>.,+Z%.&#'$&/'7.;$>"+*=W'[v$&'$&"%$,'
%+/.,'6+='&.*=+Z8X:;"$#=":'/"8.$8.v3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

S*2,%e0Rfe0h<%#'<#e0Af!fe0R+,#.,e0hf?fe0A4*&=&#e0Ufe0D4+>;e0HfPf
5'Z;$8.')'$&/'Z;$=%$:+1"&.#":8'?jE@'8#*/X'+6'"&#=$>.&+*8'?">@':$,:"#="+,'$&/'-.6"#"&"7'"&'
Z$#".&#8'F"#;'=.6=$:#+=X'8+,"/'#*%+=83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

S&-)&4e0hfUfe0\<-*"e0(f
j$#;F$X8'6=+%'+7.8"#X'#+'/"$7.#.83
)&#'S'07.8'B.,$#'d.#$7'("8+=/3'Jb?J@'?JVVJ@W'M3KI[ih

S&-.>*#e0Rfe0!2<_4<#'2,e0?fhfe0U&&%-e0HfRf
!"#$%"&'('$&/'Z=+8#$#.':$&:.=3
5/>'4cZ'd./'Q"+,3'KRh'?2IIh@W'M3hK[bK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JJi

S&-.>*#e0Rfe0W4&##*#e0SfRfe0R*,#,e0?f6f
B;.*%$#+"/'$=#;="#"83
C.,,'Uh'?2IIb@W'M3KVR[K2V

S&'2*#,7%e0Hfe0R*e0hfe0S+7%'e0Af!fe0T,42#&4e0\fhfe0:*#2,#'<#e0!fGfH'.#'$,3
j,$8%$'>"#$%"&'('%.#$7+,"#.8'$&/'="81'+6':+,+=.:#$,':$&:.='"&'F+%.&3
C$&:.='4Z"/.%"+,'Q"+%$=1.=8'j=.>3'2K?I@'?JVVi@W'M32hVJ[2hVU

S,#-*"e0Vf\fe0!$&_*4$e0\fhfe00!%,4-&"e0Ufe0E<<-F&e0!fe0U<+4/%<-*>,e0Rf:fe0R<44,'e0HfPf
\.Z$#":'$=#.="$,'$&/'"&#=$>.&+*8'$/%"&"8#=$#"+&'2HJh[/";X/=+cX>"#$%"&'(K['.>"/.&:.'+6'$'
:,"&":$,,X'8"-&"6":$&#';.Z$#":'6"=8#'Z$88'.66.:#3
C$&:.='C;.%+#;.='j;$=%$:+,3'iU'?JVV2@W'M3JVI[J2i

S,#-*"e0Vf\fe0!$&_*4$e0\fhfe0(2%$&4e0hfe0R<44,'e0HfPf
5'Z;$8.'+&.'8#*/X'+6'#;.';.Z$#":'$=#.="$,'$/%"&"8#=$#"+&'+6'2HJh[/";X/=+cX>"#$%"&'(K'6+='
,">.=':$&:.=83
S'L$#=+.&#.=+,'\.Z$#+,3'2b'?JVV2@W'M3KKK[KKR

S-*#*/*#e0Pfe0U*72>*#e0Tfe0h+)*e0Wfe0@m6&,--e0!fe0D&##,'_<<.e0Rfe0E&-'%e0hf
466":$:X'+6'>"#$%"&'(':+%Z+*&/8'#+'%+/*,$#.'.8#=+-.&'=.:.Z#+='&.-$#">.'7=.$8#':$&:.='
-=+F#;'$&/'"&>$8"+&3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'Ui'?JVVK@W'M32U2[2IJ

S-&&$e0hfAfe
!"#$%"&'('=.:.Z#+=W'&+#'a*8#'"&'#;.'&*:,.*8'$&X'%+=.3
e*#='B.>3'hR'?2III@WM3'bV[bJ

S-&>,#/e0hf@fe0:+>>&-e0(fPfe0W&,#-,7%e0Wf?fe0W<4<_'2,e0Wfhfe0U&&)-&'e0DfH'.#'$,3
!"#$%"&'('#=.$#%.&#'+6'=.,$Z8"&-[=.%"##"&-'%*,#"Z,.'8:,.=+8"8'?BBdM@W'$'dB)[7$8./'Z",+#
8#*/X3
e.*=+,+-X'hi?K@'?JVVV@W'53KKU'?58#=$:#@

S4*#5e0Dfe0P&%>*#e0Ufe0!;&-->*#e0Rf
C$,:"Z+#=".&.'8#$7","#X'"&'#;.'Z=.8.&:.'+6'8#.=+"/'6+$%3
j=.8.&#./'$#W'bV#;'5&&*$,'d..#"&-'+6'#;.'5%.=":$&'5:$/.%X'+6'(.=%$#+,+-X3'e.F'
0=,.$&8H'T53'?JVVJ@

S4&&.>*#e0HfRfe0H<'&>&7,e0Rfe0(-*=*#l*e0RfAf
d+=#$,"#X'6=+%'%*,#"Z,.'8:,.=+8"8'$&/'.cZ+8*=.'#+'=.8"/.&#"$,'$&/'+::*Z$#"+&$,'8+,$='
=$/"$#"+&W'$':$8.[:+&#=+,'8#*/X'7$8./'+&'/.$#;':.=#"6":$#.83
0::*Z'4&>"=+&'d./3'hR'?JVVV@W'M3i2U[iJ2

S4&&.>*#e0HfRfe0H<'&>&7,e0Rfe0R7\-"##e0Tf
M*&,"-;#'$&/'%+=#$,"#X'6=+%'7=.$8#H'+>$="$&H':+,+&H'Z=+8#$#.H'$&/'&+&[%.,$&+%$'81"&'
:$&:.=W'$':+%Z+8"#.'/.$#;':.=#"6":$#.'7$8./':$8.[:+&#=+,'8#*/X3
0::*Z'4&>"=+&'d./3'hI'?JVVJ@W'M3JhR[JbJ

S4&&.>*#e0PfUf
k=$&8:="Z#"+&$,'#$=-.#8'+6'#;.'>"#$%"&'(K'=.:.Z#+=[%./"$#"&-':.,,':X:,.'$==.8#'$&/'
/"66.=.&#"$#"+&3
S'e*#=3'2JI'?2III@W'M3hU2

S4,&.4,7%e0Rfe0?*F,e0Pfe0D,-/&#e0Efe0?&,7%4*$%e0hfEf
4cZ=.88"+&'+6'2HJh[/";X/=+cX>"#$%"&'(K'=.:.Z#+='"&'7=.$8#':$=:"&+%$3
S'\"8#+:;.%'CX#+:;.%3'ib'?2IIU@W'M32KKh[2KKR

S4,&.4,7%e0Rfe0?&,7%4*$%e0hfe0A%&#e0Dfe0D*#;4,7%*e0]fe0\%&4'<#e0VfH'.#'$,3
4cZ=.88"+&'+6'Jh[;X/=+cX>"#$%"&'(K'2[α';X/=+cX,$8.'"&'7=.$8#'#"88*.3
)&W'e+=%$&H'53<3H'Q+*",,+&H'B3H'k;+%$88.#H'd3H'./83'!"#$%"&'('.&/+:="&.'8X8#.%W'
8#=*:#*=$,H'7"+,+-":$,H'-.&.#":'$&/':,"&":$,'$8Z.:#83
N&">.=8"#X'+6'B">.=8"/.'j=.88H'B">.=8"/.H'C5H'?JVVV@W'M32UI[2I2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JJh

S4,&.4,7%e0Rfe0(L$MS-,&.#&4e0?fe0],--&#*M:&,#'&#e0Afe0D,-/&#e0Efe0!7%>,.$e0Efe0?&,7%4*$%e0hf
5&$,X8"8'+6'>"#$%"&'('=.:.Z#+='?!(B@'$&/'=.#"&+"/'s'=.:.Z#+='α'"&'7=.$8#':$&:.=3
\"8#+:;.%'S3'Ki'?JVVJ@W'M3Kh[iV

S4,&.4,7%e0Rfe0?*F,e0Pfe0R,$'7%&-&e0Dfe0D,-/&#e0Efe0!7%>,.$e0Efe0?&,7%4*$%e0hf
5&$,X8"8'+6'#;.'>"#$%"&'('8X8#.%'"&':.=>":$,':$=:"&+%$8H'7=.$8#':$&:.='$&/'+>$="$&'
:$&:.=3
B.:.&#'B.8*,#8'C$&:.='B.83'2bi'?JVVK@W'M3JKI[Jib

S4<,7+e0Rfe0E&*=&4e0]fe0E"##e0Df(fe0R7H<_&--e0Rf(fe0E&-'%e0hfGfe0A*#$<4#*e0RfDf
5':=*:"$,'=+,.'6+='#;.'>"#$%"&'('=.:.Z#+='"&'.cZ.="%.&#$,'"&6,$%%$#+=X'7+F.,'/"8.$8.83
d+,'4&/+:="&+,3'2R?2J@'?JVVK@W'M3JKUb[JKIJ

S4<#75*2e0AfRfe0W*4<#e0(fGfe0A%*'&e0:fUfe0?<''e0Afe0W4*."e0:fPfH'.#'$,3
)&'*#.=+'/".#$=X'.cZ+8*=.8'$&/'="81'+6'"8,.#'$*#+"%%*&"#X'"&':;",/=.&3
("$7.#.8'C$=.'Jb?2J@'?JVVK@W'M3KJKR[KJiJ

S+l,'%,>*e0Dfe0S+l,,e0!fe0D'+$'+>,e0?fe06&/,'%,e0gfe0T,$$*2*e0(fe0T*/&7%,2*e0:f
466":".&#'8X&#;.8"8'$&/'7"+,+-":$,':;$=$:#.="G$#"+&'+6'&+>.,'CJ[%+/"6"./'$&$,+-*.8'+6'
2αHJh[ /";X/=+cX>"#$%"&'(K3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

S+2*5*_*e0Dfe0g*)&e0Vfe0T,2+7%,e0!fe0!*'*2,e0:fe0:*>*.*e0DfH'.#'$,3
588+:"$#"+&'+6''>"#$%"&'('=.:.Z#+='-.&.'Z+,X%+=Z;"8%'F"#;'%*,#"Z,.'8:,.=+8"8'"&'
S$Z$&.8.3
S'e.*=+,'M:"3'2bb'?2III@W'M3iR[hJ'

S+2+.*e0Tfe0g*<e0:fe0V)*"*'%,e0!fe06*2*%*4*e0Dfe0i7%,>+4*e0:fH'.#'$,3
0>$=".:#+%".'.c$:.=7$#.8'$&/'.8#=+-.&'=.Z,$:.%.&#'$##.&*$#.8'Z;+#+#;=+%7+#":'6+:$,'
"8:;.%":'7=$"&'"&a*=X'"&'=$#83
M#=+1.'K2?2@'?JVVV@W'M32hh[2bV

S+#*$<e0Tfe0R,"*5*_*e0Tfe0g*/+7%,e0Rfe0\<$<%e0(fe0@%"*'%,2,e0Tf
C+%7"&$#"+&'+6'JJ[+c$[2HJh[/";X/=+cX>"#$%"&'(KH'$'>"#$%"&'(K'/.=">$#.H'F"#;'>"#$%"&'EJ
?!EJ@'8X&.=-"8#":$,,X'.&;$&:.8':.,,'/"66.=.&#"$#"+&'7*#'8*ZZ=.88.8'!EJ["&/*:"&-'$Z+Z#+8"8
"&'\T[bV':.,,83
T.*1.%"$'2b'?JVVJ@W'M32h2I[2hJR

S+4-*#e0?fe0U<-,*#,e0UfPfe0\*-),*$,e0Sfe0W&4/*>,e0(fe0\4,>*-.,e0PfH'.#'$,3
C.&#=$,'&.=>+*8'8X8#.%'/.,">.=X'+6'"&#.=,.*1"&'i'7X'$'&+&=.Z,":$#">.';.=Z.8'8"%Z,.c'#XZ.'
2'>"=$,'>.:#+='$%.,"+=$#.8'$*#+"%%*&.'/.%X.,"&$#"+&3
\*%'L.&.'k;.=3'I'?2IIU@W'M3JbVh[Jb2R

S+4>*#e0Vfe0W*+.&$e0Afe0W4*7%&$e0Uf
("66.=.&#"$,'.cZ=.88"+&'+6'd[CMOH'T)OH'$&/'keO[α'-.&.8'"&'&+=%$,'$&/'%$,"-&$&#'=$#'
-,"$,':.,,8W'=.-*,$#"+&'7X',"Z+Z+,X8$::$="/.'$&/'>"#$%"&'(3
S'e.*=+8:"'B.83'ib?K@'?2IIb@W'M3KbV[Kbb

\*4*"e0Gfe0E*#/e0`fe0!$+.5,#'2,e0\fUf
B.8"8#$&:.'#+'2HJh[/";X/=+cX>"#$%"&'(K["&/*:./'/"66.=.&#"$#"+&'+6'\TbV[iV5O':.,,8'"8'
$88+:"$#./'F"#;'/X8=.-*,$#"+&'+6'Cn4Qj[β'"8+6+=%'.cZ=.88"+&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

\*47,*0:,.*-/<e0Pf
(.=%$#+,+-":$,':+%Z,":$#"+&8'+6'+7.8"#X3
5%'S'C,"&'(.=%$#+,3'K?R@'?JVVJ@W'M3iIR[hVb

\*47,<#e0Gfe0D%*#%e0`fHfe0W-&.e0Sfe0D&,'',&4e0Gfe0H&%<+72e0RfUfH'.#'$,3
2HJh[(";X/=+cX>"#$%"&'(K'=.-*,$#.8'γ[-,*#$%X,'#=$&8Z.Z#"/$8.'$:#">"#X'"&'=$#'7=$"&3
e.*=+8:"'T.##3'J2b?K@'?2IIb@W'M32UK[2Ub



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JJb

\*47,<#e0Gfe06*$*Fe0!fe0W&4<.e0(fe0H*47"e0Sfe0W4*7%&$e0Uf
2HJh[/";X/=+cX>"#$%"&'(K'"&;"7"#8'#;.'.cZ=.88"+&'+6'"&/*:"7,.'&"#=":'+c"/.'8X&#;$8.'"&'=$#'
:.&#=$,'&.=>+*8'8X8#.%'/*="&-'.cZ.="%.&#$,'$,,.=-":'.&:.Z;$,+%X.,"#"83
d+,.:*,$='Q=$"&'B.8.$=:;'ih'?2IIR@W'M3Jhh[JbR

\*47,<#e0Gfe0!,#.l,e0Pfe0R<#$&4<MR&#&,e0Afe0(#.4&e0Afe0W4*7%&$e0Ufe0H*47"e0Sf
4cZ=.88"+&'+6'"&/*:"7,.'&"#=":'+c"/.'8X&#;$8.'/*="&-'=$#'7=$"&'"&6,$%%$#"+&W'=.-*,$#"+&'7X
2HJh[/";X/=+cX>"#$%"&'(K3
L,"$'JJ?K@'?2IIU@W'M3JUJ[JIi

\*47,<#e0Gfe0!,#.l,e0Pfe0P&)-<#.&-e0\fe0W4*7%&$e0Ufe0H*47"e0Sf
2HJh[(";X/=+cX>"#$%"&'(K'=.-*,$#.8'#;.'8X&#;.8"8'+6'γ[-,*#$%X,'#=$&8Z.Z#"/$8.'$&/'
-,*#$#;"+&.',.>.,8'"&'=$#'Z="%$=X'$8#=+:X#.83
S'e.*=+:;.%3'RK?J@'?2III@W'M3UhI[Ubb

\*47,<#e0Gfe0E,<#MW*4)<$e06fe0R<#$&4<MR&#&,e0Af6fe0W&4/&4e0Sfe0E,<#e0Hf
e.F':,*.8'$7+*#'>"#$%"&'('6*&:#"+&8'"&'#;.'&.=>+*8'8X8#.%3
k=.&/8'4&/+:="&+,'d.#$73'2K'?K@'?JVVJ@W'M32VV[2Vh

\*47,<#e0Gfe0!,#.l,e0Pfe06*$*Fe0!fe0W4*7%&$e0Ufe0H*47"e0Sfe0R<#$&4<MR&#&,e0Af6f
k=.$#%.&#'+6'.cZ.="%.&#$,'$*#+"%%*&.'.&:.Z;$,+%X.,"#"8'"&'=$#'7X'2HJh[
/";X/=+cX>"#$%"&'(K',.$/8'#+'.$=,X'.66.:#8'F"#;"&'#;.':.&#=$,'&.=>+*8'8X8#.%3
5:#$'e.*=+Z$#;+,3'2Vh'?JVVK@W'M3iKU[iiU

\*4-*#.e0SfAfe0\*4-*#.e0AfSfe0\<4%*>e0GfHfe0g<+#/e0hfSf
L.+-=$Z;":'>$="$#"+&'"&'7=.$8#':$&:.='%+=#$,"#X'"&'#;.'N&"#./'M#$#.8W'$';XZ+#;.8"8'
"&>+,>"&-'.cZ+8*=.'#+'8+,$='=$/"$#"+&3
j=.>'d./3'2I'?2IIV@W'M3b2i[bJJ

\*4-*#.e0AfSfe0\*4-*#.e0SfAfe0\<4%*>e0GfHfe0P,;2,#e0Rfe06&_>*42e0:fH'.#'$,3
k;.'=+,.'+6'>"#$%"&'('"&':$&:.='Z=.>.&#"+&3
5%'S'j*7,":'\.$,#;'Ib?J@'?JVVb@_'M3'JhJ[Jb2

\*'7%<$$e0Dfe0!$&,#%,-)&4e0Hfe0R,-<=,7e0]fe0!$&,#e0hf
k="7*#X="&H'$'8#$7,.'$&/'=$Z"/,X'$78+=7./'Z=+/=*-'+6'7*#X=":'$:"/H'.&;$&:.8'
$&#"Z=+,"6.=$#">.'.66.:#8'+6'/";X/=+cX:;+,.:$,:"6.=+,'"&';*%$&':+,+&':$&:.=':.,,83
S'e*#=3'2K2'?JVV2@W'M32UKI[2UiK

\*'7%<$$e0Dfe0!$&,#>&"&4e0(fe0!$&,#%,-)&4e0Hfe0!$&,#e0hf
YE'2hbR2UH'$',+F':$,:.%":H'$&#"Z=+,"6.=$#">.H'$&/'Z=+/"66.=.&#"$#"&-'>"#$%"&'('$&$,+-3
Q"+:;.%'Q"+Z;X8'B.8'C+%%*&3'JIV'?JVVJ@W'M3hVi[hVI

\*'7<#MW*44&e0Rfe0:+&$e0Uf
5ZZ$=.&#'qK\o2HJh[/";X/=+cX>"#$%"&'(K'*Z#$1.'7X':$&"&.'$&/'=+/.&#'7=$"&3
5%'S'j;X8"+,3'Jii'?2IUK@W'M3Jbb[JR2

\*'%e0HfRfe0b%*#/e0bfRfe0@=*.,*e0(fe0A*''e0Ef(fe0g,e0(fH'.#'$,3
O*&:#"+&$,'=.:+>.=X'"&'Z$=1"&8+&"$&'%+&1.X8'#=.$#./'F"#;'L(eO3
e$#*=.'KUV'?2IIb@W'M3JhJ[Jhh

\*'%e0HfRfe0b%*#/e0bfe0\&4%*4.$e0\f
e.*=+Z=+#.:#">.'$&/'&.*=+=.8#+=$#">.'Z=+Z.=#".8'+6'L(eO3
5&&'e.*=+,3'ii'?2IIU@W'M32J2[2Jh

\*+$%,&4e0gfe0(#.4&e0RfAfe0D*,&)e0(f
5':="#":$,'$ZZ=$"8$,'+6'>"#","-+'.#"+,+-":'#;.+=".8W'"8'%.,$&+:X#.',+88'$'%.,$&+:X#+==;$-X�
j"-%.&#'C.,,'B.83'2b'?JVVK@W'M3KJJ[KJK

\*+55,e0RfAfe0U+4,F,7*$<e0Afe0H<#*$<e0Tfe0h,#e0gfe0E*#/e0PfH'.#'$,3
M*ZZ=.88">.'.66.:#'+6'2αHJh[/";X/=+cX>"#$%"&'(K'+&'#XZ.')')Oe[%./"$#./'%+&+:X#.'
/"66.=.&#"$#"+&'"&#+'/.&/="#":':.,,8W'"%Z$"=%.&#'+6'6*&:#"+&$,'$:#">"#".8'$&/':;.%+#$c"83
S')%%*&+,3'2Ri'?JVVh@W'M3JRV[JRb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JJR

\*+55,e0RfAfe0U+4,F,7*$<e0Afe0A<#$,e0Pfe0(.<4,#,e0Pfe0W&-*4.&--,e0Sfe0\&''*#,e0!f
)BO[i'.cZ=.88"+&'"&'#;.';*%$&'%X.,+"/',"&.$-.W'*Z[=.-*,$#"+&'/*="&-'/.&/="#":':.,,'
/"66.=.&#"$#"+&'$&/'"&;"7"#"+&'7X'2αHJh[/";X/=+cX>"#$%"&'(K3
S'T.*1+:'Q"+,3'?JVVh@

\&.,2e0@fe0(2*-,#e0!f
466.:#8'+6'>"#$%"&'('/.6":".&:X'$&/'=.Z,.#"+&'+&'"&8*,"&'$&/'-,*:$-+&'8.:=.#"+&'"&'%$&3
("$7.#+,+-"$'JI'?2IUb@W'M32iJ[2ih

\&,-&#e0AfAfe0W&2$*'e0Rfe0E,&.&4e0Dfe0@4F*#<'e0Af?f
2 α,Jh[(";X/=+cX>"#$%"&'(K'"&/*:.8'8Z;"&-+%X.,"&';X/=+,X8"8'"&'\$C$k':.,,8'>"$'#*%+='
&.:=+8"8'6$:#+='α.
S'Q"+,'C;.%3'JRJ'?2IIR@W'M3UIIR[IVV2

\&4'$&#F&-.e0PfAfe0T&--"e0AfRfe0=<#0H&72e0Rfe0P,*#e0hfWf
466.:#'+6'2HJh[/";X/=+cX>"#$%"&'(K'+&'"&/*:#"+&'+6':;+&/=+:X#.'%$#*=$#"+&'"&'#"88*.'
:*,#*=.W'.c#=$:.,,*,$='%$#="c'-.&.'.cZ=.88"+&'$&/'%+=Z;+,+-X3
4&/+:="&+,+-X'iI'?2IIV@W'M3Jb[K2

\&$5&#)&4/e0?f:fe0P,/%$e0WfEfe0P*;7<e0UfGfe0T<#$&"e0Wf?fe06*#/,*e0(fTfH'.#'$,3
!"#$%"&'('"&;"7"#"+&'+6'Z=+8#$#.'$/.&+:$=:"&+%$'-=+F#;'$&/'%.#$8#$8"8'"&'#;.'(*&&"&-'
=$#'Z=+8#$#.'%+/.,'8X8#.%3
N=+,+-X'hV'?2IIR@3'M3III[2VVb

\%<#&+>e0Rfe0\4,>&'e0UfGfe0\,--e0\fe0T&--"e0(fUf
e$#*=$,':.,,[%./"$#./':X#+#+c"#X'"&'>"#","-+3
S'5%'5:$/'(.=%$#+,3'2R'?2IUR@W'M3bVV[bVh

\,*44*$*#*e06fe0U&##*e0\fe0(>+7%*'$&/+,e0!fe0R*4,*#,e0?fe0H*#,&-e0TfAfe0(.<4,#,e0Pf
5'>"#$%"&'('$&$,+-'/+F&[=.-*,$#.8'Z=+"&6,$%%$#+=X':;.%+1"&.'Z=+/*:#"+&'7X'
Z$&:=.$#":'"8,.#8'"&;"7"#"&-'k':.,,'=.:=*"#%.&#'$&/'#XZ.'2'/"$7.#.8'/.>.,+Z%.&#3
S')%%*&+,3'2RK'?JVVi@W'M3JJUV[JJUR

\,)'<#e0HfSfe0?*$#*>e0(f]fe0W,2-&e0HfHf
4>"/.&:.'6+='8.Z$=$#.':+&#=+,'%.:;$&"8%8'$#'#;.'%.88$-.H'Z=+#."&'$&/'.&GX%.'$:#">$#"+&'
,.>.,8'6+='#=$&8-,*#$%"&$8.'/*="&-':$,:"*%["&/*:./'/"66.=.&:"$#"+&'+6'&+=%$,'$&/'
#=$&86+=%./';*%$&'1.=$#"&+:X#.83
S')&>.8#'(.=%$#+,3'2Vb'?2IIb@W'M32hi

\,--&e0hfe0A*+/%>*#e0!fEfe0P*_-&"e0Dfhfe0!_&4-,72e0?f(f
2HJh[/";X/=+cX:;+,.:$,:"6.=+,'$&/'$,,[#=$&8'=.#"&+":'$:"/'/"66.=.&#"$,,X'%+/*,$#.'#;.'
:X#+1"&.["&/*:./':.,,'$/;.8"+&'%+,.:*,.'.cZ=.88"+&'7X'/.=%$,'%":=+>$8:*,$='.&/+#;.,"$,'
:.,,8'q$78#=$:#o3
S')&>.8#'(.=%$#+,3'2VU'?2IIR@W'M3hKI

\,--,&$e0Rfe0P,+e0gfMhf
L.&.=$#"+&'+6';*%$&'C(U'k'=.-*,$#+=X':.,,8'7X'C(iV',"-$&/[$:#">$#./'Z,$8%$:X#"+/'
/.&/="#":':.,,83
S'4cZ'd./3'2Ih'?JVVJ@W'M3bIh[RVi

\,<=*##,#,e0Pfe0U*#,7%,e0]fe0R,/-,<4,e0Rfe0H&0U,&$4<e0!fe0W&4$&--,e0(f(fH'.#'$,3
2HJh[/";X/=+cX>"#$%"&'(K'/+8.[/.Z.&/.&#,X'"&;"7"#8'TjM["&/*:./':X#+1"&.8'Z=+/*:#"+&'
"&'jQdC'%+/*,$#"&-'"&#=$:.,,*,$=':$,:"*%3
k=$&8Z,$&#'j=+:3'KK?K@'?JVV2@W'M3JKbb[JKbU

\,<=*##<#,e0\fe0:&*-&'e0!fhfe0P*#.e0hfRfe0D%<>;'<#e0Gfhf
k;.'Z+#.&#"$,'=+,.'+6'&"#=":'+c"/.'"&'%*,#"Z,.'8:,.=+8"83
d*,#'M:,.=3'i'?2IIU@W'M3J2J[J2b

\,<=*##+77,e0Gf
k;.'.Z"/.%"+,+-X'+6'>"#$%"&'('$&/':+,+=.:#$,':$&:.=W'=.:.&#'6"&/"&-83
C*=='0Z"&'L$8#=+.&#.=+,3'JJ?2@'?JVVb@W'M3Ji[JI



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JJU

\,+-,&$$,e0(fe0\"'&>*#'e0Afe0!$<FF&-'e0Tfe0=*#0G$$&#e0Gfe0H&7*--<##&e0WfH'.#'$,3
!"#$%"&'('/.6":".&:X'"&'.$=,X',"6.'$::.,.=$#.8'kXZ.'2'/"$7.#.8'"&'&+&[+7.8.'/"$7.#":'%":.3
("$7.#+,+-"$'iR'?JVVi@W'M3ih2[ibJ

\-*.,-,#e0!fe0W,.><#e0:fhfe0H,=*#*7%e0(fe0(4$&&-e0\fGfe0E,$$&e0@fEfH'.#'$,3
478.,.&',+F.=8'Z,$8%$'"&#.=,.*1"&[b',.>.,8'$&/'-,"$,';.%.'+cX-.&$8.[2'.cZ=.88"+&'$6#.='
6+:$,'Z;+#+#;=+%7+#":'7=$"&'"8:;.%"$3
5=:;'Q"+:;.%'Q"+Z;X83'KUV'?JVVV@W'M3JKR[JiJ

\-<$%e0SfRfe0B4.e0(-*>e0Efe0:<--,'e0Wf
!"#$%"&'('>8'7=+$/'8Z.:#=*%'Z;+#+#;.=$ZX'"&'#;.'#=.$#%.&#'+6'8.$8+&$,'$66.:#">.'
/"8+=/.=3
S'e*#='\.$,#;'5-"&-'K'?2III@W'M3h[R

\#,*.&72,e0?f
M#"%*,$#"+&'>.=8*8'"&;"7"#"+&'+6'1.=$#"&+:X#.'-=+F#;'7X'2HJh'/";X/=+cX>"#$%"&'(KW'
/.Z.&/.&:.'+&':.,,':*,#*=.':+&/"#"+&83
S')&>.8#'(.=%$#+,3'2Vb?K@H'?2IIb@W'M3h2V[h2b'

\<.*4e0HfGfe0A<&%-<e0!f\fe0\4*#$e0EfWfe0:<-,72e0RfSf
M+,$='N!'/+8.8'+6'X+*&-'$%.=":$&8'$=.'"&8*66":".&#'6+='8*66":".&#'>"#$%"&'(K'Z=+/*:#"+&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

\<.*4e0HfGfe0\4*#$e0EfWfe0:<-,72e0RfSf
M+,$='N!'/+8.8'+6'$/*,#'5%.=":$&8'$=.'"&8*66":".&#'6+='8*66":".&#'>"#$%"&'(K'Z=+/*:#"+&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

\<-.)&4/e0Uf
d*,#"Z,.'8:,.=+8"8W'>"#$%"&'('$&/':$,:"*%'$8'.&>"=+&%.&#$,'/.#.=%"&$&#8'+6''Z=.>$,.&:.3'
j$=#'2W'M*&,"-;#H'/".#$=X'6$:#+=8'$&/'.Z"/.%"+,+-X3
)&#.=&3'S'4&>"=+&%.&#$,'M#*/".8'b'?2IRi@W'M32I[JR

\<-.)&4/e0Uf
'd*,#"Z,.'8:,.=+8"8W'>"#$%"&'('$&/':$,:"*%'$8'.&>"=+&%.&#$,'/.#.=%"&$&#8'+6''Z=.>$,.&:.3'
j$=#'JW'7"+:;.%":$,'$&/'-.&.#":'6$:#+=83
)&#.=&3'S'4&>"=+&%.&#$,'M#*/".8'b'?2IRi@W'M32J2[2JI

\<-.)&4/e0Ufe0S-&>,#/e0Rfe0U,7*4.e0Gf
d*,#"Z,.'8:,.=+8"8W'/.:=.$8./'=.,$Z8.'=$#.'#;=+*-;'/".#$=X'8*ZZ,.%.&#$#"+&'F"#;':$,:"*%H'
%$-&.8"*%'$&/'>"#$%"&'(3
d./":$,'\XZ+#;.8.8'J2'?2IUb@W'M32IK[JVV

\<-$5>*#e0Hfe0E%,$&e0hfe0T4&>&4e0?f
M#*/".8'+6'#;.'.66.:#8'+6'2HJh[/";X/=+cX>"#$%"&'('+&'81.,.#$,'$&/':$,:"*%';+%.+8#$8"8'
$&/'+&'"&;"7"#"+&'+6'#*%+=':.,,'-=+F#;3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'Rb?2[h@'?JVV2@W'M3iK[iR

\<>)*4$e0(fSfe0@mT&--"e0hfe0T<&FF-&4e0:fUf
2HJh[(";X/=+cX>"#$%"&'(K'$&/'"#8'$&$,+-8'"&',.*1.%"$'$&/'"&&$#.'"%%*&"#X3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

\<#5*-&'M!7*4*#<e0Sfe0W*-$+7%e0\f
d":=+-,"$'$8'%./"$#+=8'+6'"&6,$%%$#+=X'$&/'/.-.&.=$#">.'/"8.$8.83
5&&*'B.>'e.*=+8:"'JJ'?2III@W'M3J2I[JiV

\<4%*>e0GfHfe0\*4-*#.e0AfSfe0\4*#$e0EfWfe0R<%4e0!fWfe0\*4-*#.e0SfAf
(+'*,#=$>"+,.#'Q'"==$/"$&:.'$&/'>"#$%"&'('Z,$X'$'=+,.'"&':+,+&':$&:.='8*=>">$,�
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

\<4%*>e0GfHfe0R<%4e0!fWfe0\*4-*#.e0AfSfe0\4*#$e0EfWfe0\*4-*#.e0SfAf
M+,$='*,#=$>"+,.#'Q'"==$/"$&:.H'>"#$%"&'('8#$#*8H'$&/'=./*:./'"&:"/.&:.'+6'+>$="$&':$&:.='
"&'2Rh':+*&#=".83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JJI

\<$$-,&)e0(fWf
k;.=$Z.*#":'+Z#"+&8'"&'#;.'#=.$#%.&#'+6'Z8+="$8"8'$&/'$#+Z":'/.=%$#"#"83
S'5%'5:$/'(.=%$#+,3'hK'?JVVh@W'M3K[2b

\4*#$e0EfWf
5&'.:+,+-":'8#*/X'+6'/".#$=X'$&/'8+,$='*,#=$>"+,.#[Q',"&18',"&18'#+'7=.$8#':$=:"&+%$'
%+=#$,"#X'=$#.83
C$&:.='Ii'?JVVJ@W'M3JRJ[JU2

\4*#$e0EfWf
\"8#+=X'+6'81"&':$&:.='$8'$&'"&/.c'+6';"-;'8+,$='.cZ+8*=.'6+='*8.'"&':$&:.='="81'
/.#.=%"&$#"+&'=.,$#./'#+'>"#$%"&'(3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

\4*+e0Rf]fe0W*4<#e0hf(fe0!*#.-&4e0?f!fe0:*,-&e0?fEfe0W&*7%e0RfPfH'.#'$,3
!"#$%"&'(H':$,:"*%'8*ZZ,.%.&#$#"+&H'$&/':+,+=.:#$,'$/.&+%$8W'=.8*,#8'+6'$'=$&/+%"G./'
#="$,3
S'e$#,'C$&:.=')&8#3'Ih'?JVVK@W'M32Rbh[2RR2

\4&&#e0(fe0\*-&e0Gf(fe0U*$$&4'<#e0AfAf
)&:"/.&:.'+6':;",/;++/[+&8.#'"&8*,"&[/.Z.&/.&#'/"$7.#.8'%.,,"#*8W'#;.'4NB0()5Q'5C4'
M#*/X3
T$&:.#'KKI'?2IIJ@W'M3IVh[IVI

\4&&4e0Sf?f
!"#$%"&'('/.6":".&:X3')#98'%+=.'#;$&'=":1.#83
S'j./"$#=3'2iK'?JVVK@W'M3iJJ[iJK

\4&&4e0Sf?f
!"#$%"&'('"&'#;.'J28#':.&#*=XW'7+&.'$&/'7.X+&/3')88*.8'"&'.8#$7,"8;"&-'>"#$%"&'('
=.:+%%.&/$#"+&8'6+='"&6$&#8'$&/':;",/=.&3
5%'S'C,"&'e*#=3'UV?b@'?JVVi@W'M32RhI[2RbJ

\4&/<4,e0!fe0A*'<4*$,e0Rfe0(>+7%*'$&/+,e0!fe0!>,4<-.<e0!fe0H*=*--,e0(fRfe0(.<4,#,e0Pf
B.-*,$#+=X'k':.,,8'"&/*:./'7X'2αHJh[/";X/=+cX>"#$%"&'(K'$&/'%X:+Z;.&+,$#.'%+6.#",'
#=.$#%.&#'%./"$#.'#=$&8Z,$&#$#"+&'#+,.=$&:.3
S')%%*&+,3'2bR'?JVV2@W'M32Iih[2IhK

\4&/<4,e0!fe0\,*44*$*#*e06fe0!>,4<-.<e0!fe0i'2<2<=,7e0Rfe0(.<4,#,e0Pf
5'2αHJh[/";X/=+cX>"#$%"&'(K'$&$,+-'.&;$&:.8'=.-*,$#+=X'k[:.,,8'$&/'$==.8#8'$*#+"%%*&.
/"$7.#.8'"&'e0('%":.3
("$7.#.8'h2?h@'?JVVJ@W'M32KbR[2KRi

\4,FF,#e0RfHfe0P+$5e0Ef:fe0U%*#e0]f(fe0W*7%>*#e0Pf(fe0R7T&*#e0Hfhfe0T+>*4e0?f
j+#.&#'"&;"7"#"+&'+6'/.&/="#":':.,,'/"66.=.&#"$#"+&'$&/'%$#*=$#"+&'7X'>"#$%"&'('$&$,+-83
Q"+:;.%'Q"+Z;X8'B.8'C+%%*&3'JRV'?JVVV@W'M3RV2[RVU

\4,FF,#e0RfHfe0P+$5e0Ef:fe0U%*#e0]f(fe0W*7%>*#e0Pf(fe0R7T&*#e0Hfhfe0T+>*4e0?f
(.&/="#":':.,,'%+/*,$#"+&'7X'2$,Z;$HJh[/";X/=+cX>"#$%"&'(K'$&/'"#8'$&$,+-8W'$'>"#$%"&'(
=.:.Z#+=[/.Z.&/.&#'Z$#;F$X'#;$#'Z=+%+#.8'$'Z.=8"8#$&#'8#$#.'+6'"%%$#*="#X'"&'>"#=+'$&/'"&'
>">+3
j=+:'e$#,'5:$/'M:"3'NM5'JJ'?JVV2@W'M3bUVV[bUVh

\4,FF,#e0RfHfe0`,#/e06fe0T+>*4e0?f
!"#$%"&'('$&/'"#8'$&$,+-8'$8'=.-*,$#+=8'+6'"%%*&.'$:#">$#"+&'$&/'$&#"-.&'Z=.8.&#$#"+&3
5&&*'B.>'e*#=3'?JVVK@

\4,FF,#e0RfHfe0`,#/e06fe0T+>*4e0?f
L.&.'.cZ=.88"+&'Z=+6",.8'"&'/.&/="#":':.,,8':+&/"#"+&./'7X'2αHJh[/";X/=+cX>"#$%"&'(K'
$&$,+-3
S'M#.='Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3iiK[iiU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JKV

\4,>&'e0UfGf
e.F'"&8"-;#8'$&/'&.F'#;.=$Z".8'"&'>"#","-+3
S5d5'JIK?b@'?JVVh@W'M3RKV[RKh

\4,#&4e0?fHfe0o,#e0Sfe0h+#/e0GfRfe0!+&MP,#/e0AfTfe0A4*_F<4.e0TfWfH'.#'$,3
2HJh[(";X/=+cX>"#$%"&'(K'"&/*:.8'Z;+8Z;+,"Z$8.'([2'.cZ=.88"+&'"&'Z="%$=X'%+*8.'
.Z"/.=%$,'1.=$#"&+:X#.83
S'Q"+,'C;.%3'JRi'?2III@W'M3ibbK[ibRV

\4<''e0Afe0!$*>&"e0Dfe0:*#7<72e0!fe0S&-.>*#e0Hf
k=.$#%.&#'+6'.$=,X'=.:*==.&#'Z=+8#$#.':$&:.='F"#;'2HJh[/";X/=+cX>"#$%"&'(K'?:$,:"#="+,@3
'S'N=+,3'2hI'?2IIU@W'M3JVKh[JViV

\4<+Le0:fe0@q\*44*e0(fe0W,/-&4e0Rfe0?<+-&*+e0Rfe0(#$<#&#2<e0!fH'.#'$,3
5'C(i^'k[:.,,'8*78.#'"&;"7"#8'$&#"-.&[8Z.:6":'k[:.,,'=.8Z+&8.8'$&/'Z=.>.&#8':+,"#"83
e$#*=.'KUI'?2IIR@W'M3RKR[RiJ

\4<5,*2e0!fRfe0R,--&4e0\fHf
e$#*=$,'7"+$:#">.'8*78#$&:.8'"&'%",1'$&/':+,+8#=*%W'.66.:#8'+&'#;.'$=#.="$,'7,++/'Z=.88*=.'
8X8#.%3
Q='S'e*#=3'Ui?M*ZZ,'2@'?JVVV@W'M322I[2Jh

\+--,F<4.e0Dfe0G#/-,'%e0hfe0A<-'$<#e0TfEfe0R&#."e0Ufe0R<--&4e0!fe0A<<>)&'e0?fAf
5'Z;$8.')'8#*/X'+6'#;.'>"#$%"&'('$&$,+-*.'4Q'2VUI'"&'Z$#".&#8'F"#;'$/>$&:./'7=.$8#'$&/'
:+,+=.:#$,':$&:.=3
Q="#"8;'S'C$&:.='RU'?2IIU@W'M3b[2K

\"'&>*#'e0Af(fe0E*&4e0Rfe0P*+4&"'e0hfe0W<+,--<#e0?fe0R*$%,&+e0Af
5':+%7"&$#"+&'+6'E\2VbVH'$'>"#$%"&'(K'$&$,+-*.H'$&/':X:,+8Z+="&'Z=.>.&#8'.$=,X'-=$6#'
6$",*=.'$&/'Z=+,+&-8'-=$6#'8*=>">$,'+6'c.&+-.&.":'"8,.#8'"&'&+&+7.8.'/"$7.#":'%":.3
k=$&8Z,$&#'j=+:3'KK'?JVV2@W'M3JKbh

\"'&>*#'e0Af(fe0A*4.<5<e0(fTfe0A*--&_*&4$e0:fe0\,+-,&$$,e0(fe0:+-'%*/&#e0PfH'.#'$,3
2HJh[/";X/=+cX>"#$%"&'(K'%+/*,$#.8'.cZ=.88"+&'+6':;.%+1"&.8'$&/':X#+1"&.8'"&'
Z$&:=.$#":'"8,.#8W'"%Z,":$#"+&8'6+='Z=.>.&#"+&'+6'/"$7.#.8'"&'e0('%":.3
4&/+:="&+,+-X'2ib'?JVVh@W'M32Ihb[2Ibi

\"'&>*#'e0Af(fe0=*#0G$$&#e0Gfe0@=&4)&4/%e0Pfe0\,+-,&$$,e0(fe0W<+,--<#e0?fH'.#'$,3
466.:#'+6'>"#$%"&'('=.:.Z#+='"&$:#">$#"+&'+&'"&8*,"#"8'$&/'/"$7.#.8'/.>.,+Z%.&#'"&'
/"$7.#.8[Z=+&.'e0('%":.3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

:*72&#$%*-e0Gfe0U*+-e0Rfe0\*#$&#e0Dfe0D*+/#&4e0?f
d+=Z;+,+-XH'Z;X8"+,+-".H'$&/'%+,.:*,$='7"+,+-X'+6'=.&"&'8.:=.#"+&3
j;X8"+,'B.>3'RV'?2IIV@W'M32VbR[222b

:*72'$&,#e0:fe0D%<>'<#e0(fEf
(.&/="#":':.,,8W'.%.=-"&-'Z;$=%$:+,+-":$,'#$=-.#8'+6'"%%*&+8*ZZ=.88">.'/=*-83
e$#'B.>')%%*&+,3'i'?JVVi@W'M3Ji[Ki

:*%#e0:fhfe0T+$$-&4e0Wfe0R*$%,&+e0Afe0W<+,--<#e0?f
2HJh[(";X/=+cX>"#$%"&'(K'=./*:.8'd\C'$&#"-.&'.cZ=.88"+&'+&'Z$&:=.$#":'7.#$[:.,,8'"&'
>"#=+3
k=$&8Z,$&#'j=+:3'JI'?2IIR@W'M3J2hb[J2hR

:*2,>e0Vfe0W*4M!%*=,$e0bf
d+/*,$#"+&'+6'keO[α'.cZ=.88"+&'"&'7+&.'%$==+F'%$:=+Z;$-.8W'"&>+,>.%.&#'+6'>"#$%"&'
('=.8Z+&8.'.,.%.&#3
S'C.,,'Q"+:;.%3'UU?h@'?JVVK@W'M3IUb[IIU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JK2

:*-%*-,e0(fe0H,*5e0Pfe0(=,-*e0Gfe0(4,5*e0(fAfe0\*4*)k.,*#e0Rfe0P*44&*e0Sf
(.:=.$8./'6=$:#"+&$,'*="&$=X':$,:"*%'.c:=.#"+&'$&/'8.=*%'2HJh[/";X/=+cX>"#$%"&'('$&/'
)LO[)',.>.,8'"&'Z=..:,$%Z8"$3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

:*-'*--e0hf(fe0@')<4#&e0hfGfe0U4,#/-&e0hf:fe0:+$7%,#'<#e0UfGf
k;.'>"#$%"&'('=.:.Z#+='Z=+%+#.='Z+,X%+=Z;"8%'5[2V2JL'"8'$88+:"$#./'F"#;'&+&[6$%","$,
8*8:.Z#"7","#X'$&/'/=*-'=.8Z+&8.'"&'Z8+="$8"8'#;=+*-;'%+/*,$#"+&'+6'#;.'k[;.,Z.=':.,,'
=.8Z+&8.3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

:*#*.*e0Tfe0!*_*>+4*e0Hfe06*2*#<e0:fe0:*'%,><$<e0Vf
j+88"7,.'=+,.'+6'2HJh'/";X/=+cX>"#$%"&'(K'["&/*:./'%.#$,,+#;"+&."&'"&'Z;+#+Z=+#.:#"+&'
$-$"&8#'N!Q'"&a*=X'"&'%+*8.'81"&'$&/':*,#*=./'=$#'1.=$#"&+:X#.83
S'(.=%$#+,'M:"3'I'?2IIh@W'M3JVK[JVU

:*#7%&$$&e0AfPfe0!7%_*4$5e0\f\f
L.+-=$Z;":'Z$##.=&8'+6'Z=+8#$#.':$&:.='%+=#$,"#X3'4>"/.&:.'6+='$'Z=+#.:#">.'.66.:#'+6'
*,#=$>"+,.#'=$/"$#"+&3
C$&:.='RV'?2IIJ@W'M3JUb2[JUbI

:*#7<72e0EfEfe0E*#/e0Pfe0g&e0ofe0:*#e0?fe0P&&e0Vf
C;.%+1"&.8'$&/'#;."='=.:.Z#+=8'$8'%$=1.=8'+6'$,,+-=$6#'=.a.:#"+&'$&/'#$=-.#8'6+='
"%%*&+8*ZZ=.88"+&3
C*=='0Z"&')%%*&+,32h'?JVVK@W'M3iRI[iUb

:*#.<2<e0:fgfe06*#7*44<_e0Hfhfe0R<_4"e0Wfhfe0R7\4*$%e0hfhf
j+,X%+=Z;"8%8'"&'#;.'>"#$%"&'/'=.:.Z#+='?!(B@'$&/'#;."='$88+:"$#"+&8'F"#;'="81'+6'
8:;"G+Z;=.&"$'$&/'8.,.:#./'$&#;=+Z+%.#=":'%.$8*=.83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

:*#'&#e0AfRfe0S4*#.'&#e0DfPfe0W43##&4e06fe0W,#.&4+;e0Pf
1α,25[(";X/=+cX>"#$%"&'(K'"&;"7"#8'#;.'"&>$8">.'Z+#.&#"$,'+6';*%$&'7=.$8#':$&:.=':.,,8'"&
>"#=+3
C,"&'4cZ'd.#$8#$8"8'2J'?2IIi@W'M32Ih[JVJ

:*#'<#e0hf?f
M#.=+"/8W'=.$:#"+&8'$&/'Z$=#"$,'8X&#;.8"83
e$#'j=+/'B.Z3'2U'?JVV2@W'M3JU2

:*#'<#e0hf?f
M#.=+"/8W'=.$:#"+&8'$&/'Z$=#"$,'8X&#;.8"83
e$#'j=+/'B.Z3'2I'?JVVJ@W'M3KU2[KUI

:*#'<#e0hf?f
M#.=+"/8W'=.$:#"+&8'$&/'Z$=#"$,'8X&#;.8"83
e$#'j=+/'B.Z3'JV'?JVVK@W'M3K2U[KJb

:*#'<#e0hf?f
M#.=+"/8W'=.$:#"+&8'$&/'Z$=#"$,'8X&#;.8"83
e$#'j=+/'B.Z3'J2'?JVVi@W'M3KUb[KIi

:*#'<#e0hf?f
M#.=+"/8W'=.$:#"+&8'$&/'Z$=#"$,'8X&#;.8"83
e$#'j=+/'B.Z3'JJ'?JVVh@W'M32Vi[22V

:*#'<#e0hf?f
M#.=+"/8W'Z$=#"$,'8X&#;.8"8'"&'%./":"&$,':;.%"8#=X3
e$#'j=+/'B.Z3'JK'?JVVb@W'M32VV[2VR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JKJ

:*4.,#e0hfe0T*#/e0hfe0R*72*"e0Rfe0(4*#<_e0Afe0`,&e0PfH'.#'$,3
)&$/.f*$#.',.>.,8'+6'>"#$%"&'('%$X'7.'Z.=%"88">.'6+='/"8.$8.'$:#">"#X'"&'Z$#".&#8'F"#;'
,*Z*83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

:*44,'e0!f!f
C$&'>"#$%"&'('8*ZZ,%.&#$#"+&'"&'"&6$&:X'Z=.>.&#'kXZ.'2'/"$7.#.8�
e*#='B.>3'bV?i@'?JVVJ@W'M322U[2J2

:*44,'e0!f!f
!"#$%"&'('"&'kXZ.'2'/"$7.#.8'Z=.>.&#"+&3
MX%Z+8"*%W'!"#$%"&'('"&8*66":".&:XW'$'8"-&"6":$&#'="81'6$:#+='"&':;=+&":'/"8.$8.8'$&/'
Z+#.&#"$,'/"8.$8.[8Z.:"6":'7"+%$=1.=8'+6'>"#$%"&'('8*66":".&:X3'5%'M+:'e*#='M:"3'?JVVh@

:*44,'e0!f!fe0H*_'<#M:+/%&'e0Wf
M.$8+&$,'%++/':;$&-.8'"&'JhV'&+=%$,'F+%.&3
j8X:;"$#=X'B.83'iI'?2IIK@W'M3RR[UR

:*4$e0Hf6f
(.&/="#":':.,,8W'N&"f*.',.*1+:X#.'Z+Z*,$#"+&8'F;":;':+&#=+,'#;.'Z="%$=X'"%%*&.'
=.8Z+&8.3
Q,++/'IV'?2IIR@W'M3KJih

:*4$>*#e0Dfhfe0(-)&4$e0Uf!fe0!#".&4e0Tfe0!-*$$&4"e0RfPfeA**#e0WfH'.#'$,3
k;.'$88+:"$#"+&'+6':$,:"*%'$&/'>"#$%"&'('F"#;'="81'+6':+,+=.:#$,'$/.&+%$83
S'e*#=3'2Kh'?JVVh@W'M3'JhJ[JhI

:*4$>*##e0(fe0P+45e0Afe0:*>>e0:fe0W4p72&4e0GMWfe0:<F>*##e0ifWf
e$==+F[7$&/K22&%'>83'7=+$/[7$&/'N!Q'#;.=$ZX'"&':+%7"&$#"+&'F"#;'#+Z":$,':$,:"Z+#="+,'
>83'Z,$:.7+'"&'>"#","-+3
)&#'S'(.=%$#+,3'ii'?JVVh@W'M3RKb[RiJ

:*4=&"e0Pfe0R7\4*$%e0hfe0G"-&'e0Hf
(.>.,+Z%.&#$,'>"#$%"&'('/.6":".&:X'Z.=%$&.&#,X'$,#.=8'#;.'k;2nk;J'=$#"+'+6'$/*,#'
+668Z="&-W'$';XZ+#;.8"83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

:*$*><7%,e0(fe0@#<e0Rfe0(4*2*_*e0Rfe0D*2&.*e0Tfe0i&2,e0:f
5&$,X8"8'+6':+,,$-.&'-.&.'.cZ=.88"+&'7X':*,#*=./'6"7=+7,$8#8'"&'%+=Z;.$3
Q='S'(.=%$#+,3'2Jb'?2IIJ@W'M3J2b[JJ2

:*$%7<72e0hf6fe0!%*<e0(fe0],&$%e0?fe0:&*#&"e0?fUf
B.>".F'+6'>"#$%"&'('8$6.#XW'B.>"8"+&'+6'#;.'#+,.=$7,.'*ZZ.='"&#$1.',.>.,'?NT@3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

:*+'&4e0!fPfe0E&,#&4e0:fPfe0A%&e0Rfe0!%*;,4<e0RfGfe0\,--&'e0Sfe0P&$=,#e06fPf
j=.>.&#"+&'+6'.cZ.="%.&#$,'$,,.=-":'.&:.Z;$,+%X.,"#"8'?454@'"&'#;.'MSTnS'%+*8.'7X'
F;+,.'7+/X'*,#=$>"+,.#'"==$/"$#"+&3
S')%%*&+,3'2KJ'?2IUi@W'M32JRb[2JU2

:*"&'e0AfGf
!"#$%"&'(W'$'&$#*=$,'"&;"7"#+='+6'%*,#"Z,.'8:,.=+8"83
j=+:'e*#='M+:3'hI'?JVVV@W'M3hK2[hKh

:*"&'e0AfGfe0A*#$<4#*e0RfDfe0H&P+7*e0:fSf
!"#$%"&'('$&/'%*,#"Z,.'8:,.=+8"83
j=+:'M+:'4cZ'Q"+,'d./3'J2b'?2IIR@W'M3J2[JR

:&*#&"e0?fUfe0H*=,&'e0TfRfe0A%&#e0DfAfe0:<-,72e0RfSfe0W*4/&4MP+Le0RfhfH'.#'$,3
\*%$&'8.=*%'Jh[;X/=+cX:;+,.:$,:"6.=+,'=.8Z+&8.'#+'.c#.&/./'+=$,'/+8"&-'F"#;'
:;+,.:$,:"6.=+,3
5%'S'C,"&'e*#=3'RR'?JVVK@W'M3JVi[J2V



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JKK

:&,#&e0\fe0(#$<#e0Tfe0:&#5e0WfRfe0E<4>e0Rf
2αHJh[/";X/=+cX>"#$%"&'(K'"&;"7"#8'$&#"[C(iV'Z,*8')T[i[%./"$#./')-4'Z=+/*:#"+&'"&'
>"#=+3
4*='S')%%*&+,3'KJ'?JVVJ@W'M3KKIh[KiVi

:&,#&e0\fe0!$&44"e0Efe0E<4>e0Rf
k+Z":$,'"%%*&%+/*,$#+=8'6+='#;.'#=.$#%.&#'+6'.:G.%$3
<".&'d./'<+:;.&8:;=3'2hK?JK[Ji@'?JVVK@W'M3hJJ[hJh

:&--&4'$&.$e0Wf(fe0U,&#$*e0Tfhf
k;.':*==.&#'8#$#.'+6';+=%+&$,'#;.=$ZX'6+='Z=+8#$#.':$&:.=3
C5'C$&:.='S'C,"&3'hJ'?JVVJ@W'M32hi[2RI

:&#.4,72'<#e0Wf(fe0\<2%*-&e0?fe0A%<e0hf:f
C,"&":$,'$8Z.:#8'$&/'Z$#;+Z;X8"+,+-X'+6'"&6,$%%$#+=X'7+F.,'/"8.$8.3
C,"&'d":=+7"+,'B.>3'2h'?JVVJ@W'M3RI[Ii

:&##,#/'e0:fe0R,7%*&-e0Hfe0A%&#/e0Afe0!$&,#&4$e0Ufe0:<-)4<<2e0Tfe0g+';*e0!f:f
C$,:"*%'=.-*,$#"+&'+6''-=+F#;'$&/'/"66.=.&#"$#"+&'+6'%+*8.'.Z"/.=%$,':.,,8'"&':*,#*=.3
C.,,'2I'?2IUV@W'M3'Jih

:&##,#/'e0:fe0!$&,#&4$e0Ufe0W+L>*#e0RfRf
C$,:"*%'"&/*:#"+&'+6'#=$&8-,*#$%"&$8.'$&/'#;.'6+=%$#"+&'+6'.Z8",+&'?-$%%$[-,*#$%X,@'
,X8"&.':=+88[,"&18'"&':*,#*=./'%+*8.'.Z"/.=%$,':.,,83
Q"+:;.%'Q"+Z;X8'B.8'C+%%*&3'2VJ'?2IUJ@W'M3RKI'

:&4>*##'MPte0Dfe0:&4>*##'e0hfSfe0U,k4*4.0\fGf
S*>.&",.'$:$&#;+8"8'&"-=":$&8'$&/'"&8*,"&'=.8"8#$&:.3
j./"$#='(.=%$#+,3'2I?2@'?JVVJ@W'M32J[2i

:&4>*##'MPte0Dfe0!7%&&#e0(fe0U,k4*4.e0\fGf
5:$&#;+8"8'&"-=":$&8'$88+:"$#./'F"#;'"&8*,"&'=.8"8#$&:.3'j$#;+Z;X8"+,+-X'$&/'
%$&$-.%.&#3
5%'S'C,"&'(.=%$#+,3'h?K@'?JVVi@W'M32II[JVK

:&44,#/e0Uf(fe0V#/&-'e0hfSfe0U*->,&4,e0\fe0:*'$"e0Tf(f
!"#$%"&'([.&;$&:./'Z=+,"6.=$#"+&'+6'=$#'Z=+8#$#.':$&:.=':.,,8'"&'#;.'Z=.8.&:.'+6',">"&-'
7+&.'"8'%+/*,$#./'7X'Z$%"/=+&$#.3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

:&4'%)&4/&4e0Uf(fe0g+e0EfMHfe0R<.5&-&_'2,e0?f(fe0?+&/&4e0?fRfe0h<%#'<#e0Af!fe0D4+>;e0
HfPf
C$,:"#="+,'?2HJh[/";X/=+cX:;+,.:$,:"6.=+,@'.&;$&:.8'Z$:,"#$c.,'$&#"#*%+='"&'>"#=+'$&/'"&'
>">+'$&/'$::.,.=$#.8'Z$:,"#$c.,["&/*:./'$Z+Z#+8"83
C,"&'C$&:.='B.83'R'?JVV2@W'M32ViK[2Vh2

:&_,'<#e0Rfe0S4&&.>*#e0Pfe0:+/%&'e0!f]fe0G=*#'e0Tf6fe0W-*#.e0?fH'.#'$,3
("66.=.&:"$,'=.-*,$#"+&'+6'>"#$%"&'('=.:.Z#+='$&/'"#8',"-$&/'"&';*%$&'%+&+:X#.[/.=">./'
/.&/="#":':.,,83
S')%%*&+,3'2RV'?JVVK@W'M3hKUJ[hKIV

:,.*-/<e0(fe0S-"##e0\fe0D4+>;e0HfPfe0h<%#'<#e0Afe0@#*$&e0!f
5,#.=./'2αHJh?0\@J(K'"&/*:#"+&'+6'#$=-.#'-.&.8'"&'Z=+8#$#.':$&:.=3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

:,--e0Rfhfe0R<4'<#e0WfAfe0W+''&"e0:fhf
5.#"+,+-X'+6'$/.&+%$[:$=:"&+%$'8.f*.&:.'"&',$=-.'7+F.,3
T$&:.#'2'?2IRU@W'M3Jih[JiR

:,'*$*2&e0hfe0@mT&--"e0hfe0i'2<2<=,7e0Rf?fe0D<><"*'+e0!fe0T<&FF-&4e0:fUf
e+>.,'>"#$%"&'(K'$&$,+-H'J2[?K[%.#;X,[K[;X/=+cX[7*#X,@[2I[&+='(KH'#;$#'%+/*,$#.8':.,,'
-=+F#;H'/"66.=.&#"$#"+&H'$Z+Z#+8"8H':.,,':X:,.H'$&/'"&/*:#"+&'+6'jk4e'"&',.*1.%":':.,,83
Q,++/'?JVV2@W'M3JiJR[JiKK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JKi

:<F&4e0:fe0:<e0\fe0U&$&4-,2e0Rfe0i'2<2<=,7e0Rf?fe0P&&e0hfTfH'.#'$,3
Q"+,+-":$,'.66.:#8'+6'2α[;X/=+cX['$&/'2β[?;X/=+cX%.#;X,@[>"#$%"&'(':+%Z+*&/8'
=.,.>$&#'6+='Z+#.&#"$,':+,+=.:#$,':$&:.='#;.=$ZX3
S'j;$=%$:+,'4cZ'k;.=3'JI2'?2III@W'M3ihV[ihh

:<%-e0Hfe0P,7%$,e0ife0W4&,$24&+5e0Hfe0!$&,#&4$e0UfRfe0?<<;e0Hf?f
k=$&8:="Z#"+&'+6'#;.';*%$&',+=":="&'-.&.'"&'>"#=+'"8'"&/*:./'7X':$,:"*%'$&/':.,,'/.&8"#X'
$&/'8*ZZ=.88./'7X'=.#"&+":'$:"/3
S')&>.8#'(.=%$#+,3'Ib'?2II2@W'M3i2i

:<-,72e0RfSf
!"#$%"&'(W')%Z+=#$&:.'6+='7+&.';.$,#;H':.,,*,$=';.$,#;'$&/':$&:.='Z=.>.&#"&+&3
)&W'\+,":1H'd3O3'?4/3@H'Q"+,+-":'466.:#8'+6'T"-;#'JVV2'j=+:../"&-8'+6'$'MX%Z+8"*%H'
Q+8#+&H'd53'E,*F.='5:$/.%":'j*7,"8;"&-H'Q+8#+&'?JVVJ@W'M32hh[2RK

:<-,72e0RfSf
!"#$%"&'(W'"%Z+=#$&:.'"&'#;.'Z=.>.&#"+&'+6':$&:.=H'#XZ.'2'/"$7.#.8H';.$=#'/"8.$8.H'$&/'
+8#.+Z+=+8"83
5%'S'C,"&'e*#=3'RI'?JVVi@W'M3KbJ[KR2

:<-,72e0RfSf
!"#$%"&'('6+=';.$,#;'$&/':;=+&":'1"/&.X'/"8.$8.3
M.%'("$,X8"83'2U?i@'?JVVh@W'M3Jbb[JRh

:<-,72e0RfSf
!"#$%"&'(W'"#8'=+,.'"&':$&:.='Z=.>.&#"+&'$&/'#=.$#%.&#3
j=+-='Q"+Z;X8'd+,'Q"+,3'?JVVb@'"&'Z=.88

:<-,72e0RfSfe0?&,7%4*$%e0hf
C,"&":$,'*#","#X'+6'2HJh[/";X/=+cX>"#$%"&'(K'$&/'"#8'$&$,+-8'6+='#;.'#=.$#%.&#'+6'Z8+="$8"83
)&W'\+,":1H'd3O3H'./3'!"#$%"&'(3'j;X8"+,+-XH'd+,.:*,$='Q"+,+-":'$&/'C,"&":$,'58Z.:#83'
k+#+F$H'e.F'p+=1W'k;.'\*%$&'j=.88')&:3H'?2III@W'M3KhR[KRK

:<-,72e0RfSfe0!;,#*e0Tfe0i'2<2<=,7e0Rfe0D*#/;4,7%*e0]fe0(.<4,#,e0PfH'.#'$,3
4>$,*$#"+&'+6'&+>.,'-.%"&"'>"#$%"&'('$&$,+-8'6+='#;.'#=.$#%.&#'+6':+,+&H'Z=+8#$#.'$&/'
Z$&:=.$#":':$&:.=83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

:<--,'e0WfEf
C"=:*,$#"&-'Jh[;X/=+cX>"#$%"&'(',.>.,8'"&/":$#">.'+6'>"#$%"&'('8*66":".&:XW'"%Z,":$#"+&8'
6+='.8#$7,"8;"&-'$'&.F'.66.:#">.'/".#$=X'"&#$1.'=.:+%%.&/$#"+&'6+='>"#$%"&'(3
S'e*#=3'2Kh'?JVVh@W'M3K2R[KJJ

:<--,'e0WfEfe0E*/#&4e0AfPf
588.88%.&#'+6'/".#$=X'>"#$%"&'('=.f*"=.%.&#8'/*="&-'Z=.-&$&:X'$&/',$:#$#"+&3
5%'S'C,"&'e*#=3'RI'?JVVi@W'M3R2R[RJb

:<--,'e0WfEfe0E*/#&4e0AfPf
e+=%$,'8.=*%'>"#$%"&'(',.>.,83
e'4&-,'S'd./3'KhJ'?JVVh@W'M3h2h[h2b

:<-')<&4e0Sf
k;.':+=#":+8#.=+"/'=.:.Z#+=';XZ+#;.8"8'+6'/.Z=.88"+&3
e.*=+Z8X:;+Z;$=%$:+,+-X'JK'?JVVV@W'M3iRR[hV2

:<#>*e0bfe06*#.*#e0Hfe0!-"e0Pfe0T#+$'<#e0TfPfe0:&44&4*M]&-,$e0Ufe0?&,#&4e06fGf
2αHJh[(";X/=+cX>"#$%"&'(K["&/*:./'%X.,+"/':.,,'/"66.=.&#"$#"+&'"8'=.-*,$#./'7X'$'
>"#$%"&'('=.:.Z#+=[Z;+8Z;$#"/X,"&+8"#+,'K[1"&$8.'8"-&$,"&-'1+%Z,.c3
S'4cZ'd./3'2IV'?2III@W'M32hUK[2hIi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JKh

:<'<>,e0hfe0:<'<,e0hfe0()&e0Gfe0!+.*e0Dfe0T+4<2,e0Df
B.-*,$#"+&'+6'#.=%"&$,'/"66.=.&#"$#"+&'+6':*,#*=./'%+*8.'.Z"/.=%$,':.,,8'7X'2'$,Z;$HJh'['
/";X/=+cX>#"$%"&'(K3
4&/+:="&+,+-X'22K'?2IUK@W'M32IhV[2IhR

:',&%e0hfAfe0!,'2e0hfRfe0h+4+$2*e0UfEfe0:*+''-&4e0Af(fe0!-*$&4e0!f(fH'.#'$,3
j;X8":$,'$&/'6*&:#"+&$,'"&#.=$:#"+&'7.#F..&'#;.'>"#$%"&'('=.:.Z#+='$&/';$"=,.88'
:+=.Z=.88+=H'#F+'Z=+#."&8'=.f*"=./'6+=';$"=':X:,"&-3

' S'Q"+,'C;.%3'JRU'?JVVK@W'M3KUbbh[KUbRi
:'+e0hfgfe0S&-.>*#e0Hfe0R76&*-e0hfGfe0U&&%-e0HfRf

B./*:./'2α[;X/=+cX,$8.'$:#">"#X'"&';*%$&'Z=+8#$#.':$&:.=':.,,8':+==.,$#.8'F"#;'/.:=.$8./
8*8:.Z#"7","#X'#+'Jh[;X/=+cX>"#$%"&'(K["&/*:./'-=+F#;'"&;"7"#"+&3
C$&:.='B.83'b2'?JVV2@W'M3JUhJ[JUhb

:+72,#'e0Hfe0S&-'<#e0HfDfe0:<-,72e0RfSf
k=.$#%.&#'+6'Z8+="$#":'$=#;="#"8'F"#;'+=$,'2HJh[/";X/=+cX>"#$%"&'(KW'$'Z",+#'8#*/X3
5=#;="#"8'B;.*%3'KK'?2IIV@W'M32RJK[2RJR

:+&4$*e0!fe0V4_,#e0?fEfe0:&)&4e0Hfe0\<e0]fPfeT<&FF-&4e0:fUfH'.#'$,3
2αHJh[?0\@J[(K'$&/'"#8'8X&#;.#":'$&$,+-*.'/.:=.$8.'#*%+=',+$/'"&'#;.'5Z:&'('%+*8.3
C$&:.='B.83'bJ'?JVVJ@W'M3Ri2[Rib

:+,'>*#e0(fRfe0E%,$&e0TfUfe0(-/4*e0(fe0:*4$%e0Rfe0],&$%e0?fH'.#'$,3
!"#$%"&'(',.>.,8'"&'F+%.&'F"#;'8X8#.%":',*Z*8'.=X#;.%$#+8*8'$&/'6"7=+%X$,-"$3
S'B;.*%$#+,3'JU'?JVV2@W'M3JhKh[JhKI

:+--&$$e0Hf(fe0A*#$<4#*e0Rfe0?&.*&--,e0Afe0:+>;*-ME,#$&4e0hfe0:*"&'e0AfGfH'.#'$,3
j=+,+&-$#"+&'+6'$,,+-=$6#'8*=>">$,'7X'2HJh[/";X/=+cX>"#$%"&'(K3
k=$&8Z,$&#$#"+&'bb?R@'?2IIU@W'M3UJi[UJU

:+-'%<Fe0RfRfe0U*=&-e0!fe0W4&&.=&-.e0SfAfe0H,l2>*#'e0Wf(fAfe0]&4>&&4e0Wfhf
0=$,':$,:"#="+,'$8'$'&.F'#;.=$Z.*#":'%+/$,"#X'6+='-.&.=$,"G./'%+=Z;.$3
5=:;'(.=%$#+,3'2KV'?2IIi@W'M32JIV[2JIK

:+>)&4$e0Uf\fe0H+;<#.e0hfPfe0?<7%&F<4$e0(fe0]*''&-&$e0?fe0P+7*'e0(fH'.#'$,3
T+:$,"G./'8:,.=+/.=%$'['=.8Z+&8.'#+'2HJh[/";X/=+cX>"#$%"&'(K3
C,"&'4cZ'(.=%$#+,3'2h'?2IIV@W'M3KIb[KIU

:+>)&4$e0Uf\fe0H+;<#.e0hfPfe0(/*7%&e0Ufe0P*+4&#$e0?fe0?<7%&F<4$e0(fH'.#'$,3
k=.$#%.&#'+6'8:,.=+/.=%$'F"#;'+=$,'2HJh[/";X/=+cX>"#$%"&'(KW'.>$,*$#"+&'+6'81"&'
"&>+,>.%.&#'*8"&-'&+&["&>$8">.'#.:;&"f*.83
5:#$'(.=%'!.&.=+,3'?M#+:1;+,%@'RK'?2IIK@W'M3iiI[ih2

:+>)&4$e0Uf\fe0H&-*;<4$&e0Gfe0H+;<#.e0hfPfe0(/*7%&e0Uf
k=.$#%.&#'+6',+:$,"G./'8:,.=+/.=%$'F"#;'+=$,'2HJh[/";X/=+cX>"#$%"&'(K3
4*='S'(.=%$#+,3'i'?2IIi@W'M3J2[JK

:+>)&4$e0Ufe06/+"&#e06f
j;X8"+Z$#;+,-".'/.',9$:$&#;+8"8'&"-=":$&83
5&&'(.=%$#+,'!.&.=+,3'2Jh?22@'?2IIU@W'M3Uh2[Uhh

:+#$&4e0Hfhfe0A<-.,$5e0\f(fe0!$*>;F&4e0Rfhfe0?<'#&4e0Wfe0E,--&$$e0EfAfe0!;&,5&4e0SfGf
(".#'$&/'="81'+6'7$8$,':.,,':$=:"&+%$'+6'#;.'81"&'"&'$'Z=+8Z.:#">.':+;+=#'+6'F+%.&3
5&&'4Z"/.%"+,3'J?K@'?2IIJ@W'M3JK2[JKI

:+#5&->*##e06fe0!7%*4FF&$&4MT<7%*#&2e0Tfe0:*/&4e0Afe0T4,&/e0Df
d$&$-.%.&#'+6',+:$,"G./'8:,.=+/.=%$3
M.%'C*#$&'d./'M*=-3'2R'?2IIU@W'M3Ki[iV

:+''*,#e0Dfe0\+;$*e0!fe0R+2%$*4e0:f
CX:,++cX-.&$8.[J'$&/'Z=+8#$#.':$=:"&+-.&.8"83
C$&:.='T.##3'2I2'?JVVK@W'M32Jh[2Kh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JKb

:+$7%,#'<#e0Vf]f
M*ZZ=.88+='k':.,,8'"&'$,,+-.&.":'%+/.,83
k=$&8Z,$&#$#"+&'i2'?2IUb@W'M3hiR[hhh

:+$7%,#'<#e0UfGfe0@')<4#&e0hfGfe0:*-'*--e0hf(fe0U4,#/-&e0hf:f
5'>"#$%"&'('=.:.Z#+='Z=+%+#.=';$Z,+#XZ.'"8'$88+:"$#./'F"#;'%$,"-&$&#'%.,$&+%$'
8*8:.Z#"7","#XH'Z+88"7,X'#;=+*-;':++Z.=$#"+&'+6'L5k5'$&/'Cn4Qj3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

:+"#%e0:fe0U<--*2e0Rfe0b%*#/e0hfAf
B.-*,$#"+&'+6'"&8*,"&[,"1.'-=+F#;'6$:#+='7"&/"&-'Z=+#."&'K'$*#+:="&.',++Z'"&';*%$&'jC[K'
Z=+8#$#.':$&:.=':.,,8'7X'>"#$%"&'('%.#$7+,"#.'2HJh?0\@J(K'$&/'"#8'$&$,+-'4Q'2VUI3
)&#'S'0&:+,3'2K'?2IIU@W'M32KR[2iK

:+"#%e0:fe0!<<e0TfAfe0A%<_e0UfTfe0U*#*'7,e0Pfe0D4*#e0Gf
s.&+-=$6#8'+6';*%$&';.Z$#+:.,,*,$=':$=:"&+%$W'$'*8.6*,'%+/.,'6+='#.8#"&-'/=*-83
C,"&'C$&:.='B.83'2J?2i@'?JVVb@W'M3iKVb[iK2i

:";;p#&#e0Gfe0P**4*e0Gfe0?&+#*#&#e0(fe0h*4=&-,#e0Rf?fe0],4$*#&#e0!fRf
)&#$1.'+6'>"#$%"&'('$&/'="81'+6'#XZ.'2'/"$7.#.8W'$'7"=#;[:+;+=#'8#*/X3
T$&:.#'KhU'?JVV2@W'M32hVV[2hVK

V),e0Rfe0!*_*.*e0:fe06*2*#,'%,e0Rfe0T+>&e0Dfe0T*$'+2,e0:fH'.#'$,3
j=+#.:#">.'.66.:#8'+6'2HJh?0\@J(K'$-$"&8#'#;.'&.*=+#+c":"#X'+6'-,*#$%$#.'$&/'=.$:#">.'
+cX-.&'8Z.:".8'"&'%.8.&:.Z;$,":':*,#*=.3
e.*=+Z;$=%$:+,3'iV'?JVV2@W'M3Rb2[RR2

V%#e0:fe0!*$<e0!fe0S+l,><$<e0Rfe0T,2+7%,e0Tfe0D*2&%*4*e0Tf
C,"&":$,'8"-&"6":$&:.'+6'8.=*%',.>.,'+6'8+,*7,.'"&#.=,.*1"&[J'=.:.Z#+='"&'Z$#".&#8'F"#;'
,+:$,"G./'8:,.=+/.=%$3
Q='S'(.=%$#+,3'2Ki'?2IIb@W'M3UiK[UiR

V,#<e0gfe0:"<'%,.*e0Rfe0!+/*>*$*e0Rfe0R*&>+4*e0Rfe0@%_*.*e0!fH'.#'$,3
2α[\X/=+cX>"#$%"&'(KH';XZ.=:$,:.%"$H'$&/'-=+F#;'8*ZZ=.88"+&'+6'RH2J[/"%.#;X,7.&G?1@
$&#;=$:.&.["&/*:./'=$#'%$%%$=X'#*%+=83
Q=.$8#'C$&:.='B.8'k=.$#3'JJ'?2IIJ@W'M32KK[2iV

V#<+&e0Dfe0T*>,"*>*e0hfe0!*2*,e0Df
MZ'2'$&/'eO[p'8X&.=-"8#":$,,X'%./"$#.'#;.'.66.:#'+6'>"#$%"&'(K'"&'#;.'ZJRE"Z2'-.&.'
Z=+%+#.='#;$#',$:18'>"#$%"&'('=.8Z+&8.'.,.%.&#83
S'Q"+,'C.%3'JRi'?2III@W'M3KJKVI[KJK2R

D%&0V6DG?!(PD0A<<;&4*$,=&0?&'&*47%0\4<+;
)&#.=8$,#W'5&')&#.=&$#"+&$,'M#*/X'+6'4,.:#=+,X#.'4c:=.#"+&'$&/'Q,++/'j=.88*=.W'=.8*,#8'6+='
Ji[;+*='*="&$=X'8+/"*%'$&/'Z+#$88"*%'.c:=.#"+&3

' Q="#"8;'d./":$,'S+*=&$,'JIR'?2IUU@W'M3K2I[KJU
V'*,*e0\fe0\,<4/,#<e0?fe0(.<4#,e0!f

\"-;'Z=.>$,.&:.'+6';XZ+>"#$%"&+8"8'('"&'6.%$,.'#XZ.'J'/"$7.#":'Z+Z*,$#"+&3
("$7.#.8'C$=.'Ji'?JVV2@W'M32iIb

V$<%e0!fe0V,l,>*e0!f
C=X8#$,'8#=*:#*=.'$&$,X8"8'+6'>"#$%"&'('=.:.Z#+='?!(B@'"&':+%Z,.c'F"#;'$'8.=".8'+6'Jβ'
8*78#"#*#./'$&$,+-*.8'+6'2αHJh[/";X/=+cX>"#$%"&'(K3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

h*)-&#'2"e0(f
M:;"G+Z;=.&"$W'.Z"/.%"+,+-X3
C*=='0Z"&'j8X:;"$#=X'2J'?2III@W'M32I[JU

h*7<)'e0Gfe0()&4$'e0Hfe0:<--,'e0Wfe0D%<>;'<#e0Ufe0R*4$,#&5e0RfGf
j=./":#+=8'+6'8.=*%'Jh?0\@(',.>.,8'$&/':+,+=.:#$,'$/.&+%$'=.:*==.&:.3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JKR

h*7<)'<#e0Gfe0h*>&'e0Tf(fe06&_>*42e0:fPfe0A*44<--e0TfTf
466.:#8'+6'/".#$=X'6$#H':$,:"*%H'$&/'>"#$%"&'('+&'-=+F#;'$&/'%$%%$=X'#*%+="-.&.8"8'
"&/*:./'7X'RH2J[/"%.#;X,7.&G?1@$&#;=$:.&.'"&'6.%$,.'MZ=$-*.[($F,.X'=$#83
C$&:.='B.83'iI'?2IUI@W'M3bKVV[bKVK

h*%4&,'e0(fe0@uT&&F&e0Gf
T+:$,'#+,.=$7","#X'+6'#"8+:$,:"#$#.'+"&#%.&#'"&';*%$&8'q$78#=$:#o3
j=.8.&#./'$#'#;.'bJ&/'5&&*$,'d..#"&-'+6'#;.'5%.=":$&'5:$/.%X'+6'(.=%$#+,+-XH'O.7'b[
22'JVViH'<$8;"&-#+&H'(C

h*>&'e0!fgfe0R*72*"e0(f\fe0A<-'$<#e0TfEf
466.:#8'+6'2HJh[/";X/=+cX>"#$%"&'(K'$&/'"#8'$&$,+-*.8'+&'"&/*:#"+&'+6'$Z+Z#+8"8'"&'7=.$8#
:$&:.=':.,,83
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'hU'?2IIb@W'M3KIh[iV2

h*>&'e0!fgfe0E,--,*>'e0Rf(fe06&_-*#.e0(fAfe0A<-'$<#e0TfEf
T.*1.%"$':.,,'/"66.=.&#"$#"+&W':.,,*,$='$&/'%+,.:*,$='"&#.=$:#"+&8'+6'=.#"&+"/8'$&/'>"#$%"&
(3
L.&'j;$=%$:+,3'KJ'?2III@W'M32iK[2hi

h*#2<=,7e0hfe0R7H&4><$$e0Rfe0A*4$&4e0hfe0\*+$%,&4e0!fe0\<&$5e0AfH'.#'$,3
!$="$7,.'.cZ=.88"+&'+6'j$=1"&8+&98'/"8.$8.W'$'7$8.[,"&.'$&$,X8"8'+6'#;.'(5k5k0j':+;+=#3
k;.'j$=1"&8+&'M#*/X'L=+*Z3'e.*=+,+-X'iV'?2IIV@W'M32hJI[2hKi

h*#<_'2"e0GfAfe0P&'$&4e0\fGfe0E&,#)&4/e0Af?fe0R,--,2*#e0?fAfe0!7%,-.24*+$e0hfRfH'.#'$,3
588+:"$#"+&'7.#F..&',+F',.>.,8'+6'2HJh[/";X/=+cX>"#$%"&'('$&/'7=.$8#':$&:.='="813
j*7,":'\.$,#;'e*#=3'J'?2III@W'M3JUK[JI2

h*4=,'e0Gf
M:;"G+Z;=.&"$'"&'Q="#"8;'"%%"-=$&#8W'=.:.&#'6"&/"&-8H'"88*.8'$&/'"%Z,":$#"+&83
k=$&8:*,#*=$,'j8X:;"$#=X'Kh'?2IIU@W'M3KI[Ri

h*=-&e0RfRfe0h<%#'<#e0Af!fe0R+,#.,e0hfe0g+e0EfMHfe0U&#."*-*e0PfH'.#'$,3
j;$8.')H'Z;$=%$:+1"&.#":'?jE@H'Z;$=%$:+/X&$%":'8#*/X'+6'Z$=":$,:"#+,'q2I[&+=[2αHJh[
?0\@J(Jo'"&':+%7"&$#"+&'F"#;'-.%:"#$7"&.'qJ9HJ9'/"6,*+=+/.+cX#"/"&.o'"&'Z$#".&#8'F"#;'
$/>$&:./'%$,"-&$&:".83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

h&>*-e0(fe0D%<>*'e0(fe0R+44*"e0Dfe0D%+#e0Rf
C$&:.='8#$#"8#":8H'JVVJ3
C5'C$&:.='S'C,"&3'hJ'?JVVJ@W'M3JK[iR

h&##&4e0Uf
0c"/$#">.'%.:;$&"8%8'"&'&"-=$,':.,,'/.$#;'"&'j$=1"&8+&98'/"8.$8.3
d+>.%.&#'("8+=/.='2K?M*ZZ,3'2@'?2IIU@W'M3Ji[Ki

h&##&4e0?f\fe0R*,--*4.e0Tfe0A*$$,#,e06fe0E&,''e0?f(fe0W<'%<FFe0AfH'.#'$,3
E$Z+8"98'8$=:+%$[$88+:"$#./';.=Z.8>"=*8["&6.:#./'Z="%$=X'.66*8"+&',X%Z;+%$';$8'$'
Z,$8%$':.,,'-.&.'.cZ=.88"+&'Z=+6",.3
j=+:'e$#,'5:$/'M:"3'NM5'2VV'?JVVK@W'M32VKII[2ViVi

h&#'&#e0!f!fe0R*.'&#e0RfEfe0P+2*'e0hfe0W,#.&4+;e0Pfe0W*4$&2e0hf
)&;"7"#+=X'.66.:#8'+6'2αHJh[/";X/=+cX>"#$%"&'(K'+&'#;.'L2[M'Z;$8.[:+&#=+,,"&-'
%$:;"&.=X3
d+,'4&/+:="&+,3'2h'?JVV2@W'M32KRV[2KUV

h,*e0bfe06,>&4&e0Vf
)%%*&+:;.%":$,'8#*/".8'+&'#;.'Z*#$#">.'Z,$8%$,.%%$,'=.:.Z#+='6+='2HJh[
/";X/=+cX>"#$%"&'(KW')"3'C;":1'1"/&.X'$&/'7=$"&3
M#.=+"/8'bi'?2III@W'M3hi2[hhV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JKU

h,*#/e0Sfe0P,e0Ufe0S<4#*7&e0(fhfh4fe06,7<',*e0!f]fe0W*,e0Ef
LJ[d'$==.8#'7X'2HJh[/";X/=+cX>"#$%"&'(K'"&'+>$="$&':$&:.=':.,,8'%./"$#./'#;=+*-;'#;.'
"&/*:#"+&'+6'L5((ih'>"$'$&'.c+&":'.&;$&:.=3
S'Q"+,'C;.%3'JRU'?JVVK@W'M3iUVKV[iUViV

h<%#e0GfRfe0!7%_*4$5e0\f\fe0H4&<#e0HfRfe0T<<e0hf
!"#$%"&'('$&/'7=.$8#':$&:.='="81W'#;.'e\5e4M'.Z"/.%"+,+-":'6+,,+F[*Z'8#*/XH'2IR2[
2IRh'#+'2IIJ3'e$#"+&$,'\.$,#;'$&/'e*#="#"+&'4c$%"&$#"+&'M*=>.X3
C$&:.='4Z"/.%"+,'Q"+%$=1.=8'j=.>3'U'?2III@W'M3KII[iVb

h<%#'<#e0Ufhf
\.Z$#+:.,,*,$=':$=:"&+%$W'"8':*==.&#'#;.=$ZX'=.$,,X'$,#.="&-'+*#:+%.�
L*#'h2'?JVVJ@W'M3ihI[ibJ

h<%#''<#e0Afe0D+F=&'<#e0\f
dC'2JUU[$'>"#$%"&'('$&$,+-*.'F"#;'"%%*&+8*ZZ=.88">.'.66.:#8'+&';.$=#'$&/'8%$,,'7+F,'
-=$6#83
k=$&8Z,')&#3'R?b@'?2IIi@W'M3KIJ[KIR

h<#&'e0\fe0!$4+/#&--e0!f(fe0H&P+7*e0:fSf
C*==.&#'*&/.=8#$&/"&-'+6'#;.'%+,.:*,$='$:#"+&'+6'>"#$%"&'(3
j;X8"+,'B.>3'RU'?2IIU@W'M322IK[2JK2

h<#+-&,$e0:fe0!7%>,$$e0Gfe0!7%+-&4e0\fe0T#<;e0hfe0G#2e0(f:f
)&/*:#"+&'+6'"&#.=,.*1"&'2V[Z=+/*:"&-H'&+&Z=+,"6.=$#"&-'C(i?^@'k':.,,8'F"#;'=.-*,$#+=X'
Z=+Z.=#".8'7X'=.Z.#"#">.'8#"%*,$#"+&'F"#;'$,,+-.&.":'"%%$#*=.';*%$&'/.&/="#":':.,,83
S'4cZ'd./3'2IJ?I@'?JVVV@W'M32J2K[2JJJ

h<#+-&,$e0:fe0!7%>,$$e0Gfe0!$&,#)4,#2e0Tfe0G#2e0(f:f
(.&/="#":':.,,8'$8'$'#++,'#+'"&/*:.'$&.=-":'$&/'=.-*,$#+=X'k':.,,83
k=.&/8')%%*&+,3'JJ'?JVV2@W'M3KIi[iVV

h+4+$2*e0UfEfe0?&>+'e0Pf!fe0E%,$F,&-.e0Tfe0D%<>;'<#e0UfHfe0:',&%e0hfMAfH'.#'$,3
k;.'Z+,X%+=Z;":'e'#.=%"&*8'"&';*%$&'>"#$%"&'('=.:.Z#+='"8+6+=%8'"&6,*.&:.8'
#=$&8:="Z#"+&$,'$:#">"#X'7X'%+/*,$#"&-'"&#.=$:#"+&'F"#;'#=$&8:="Z#"+&'6$:#+='))Q3
d+,'4&/+:="&+,3'2i'?JVVV@W'M3iV2[iJV

T*.,"'2*e0Dfe0g*2+-<=e0Dfe0T*#&=*e0?fe06&.,#e0Hfe0(-&L*#.4<=*e0(fH'.#'$,3
!"#$%"&'('$&/'.8#=+-.&'=.:.Z#+='-.&.'Z+,X%+=Z;"8%8'$&/'#;.'="81'+6':+,+=.:#$,':$&:.='"&'
Q*,-$="$3
)&#'S'C+,+=.:#$,'("83'J2'?JVVb@

T*&_'*2%<4#e0Dfe0T,''&)&4$%e0EfAfe0A*;&#e0AfAfe0:*"&'e0Tf(fe0A*-=&4-&"e0Rfhfe0V#;*#)+$4e
6f
466.:#8'+6':$,:"#="+,H'8.+:$,:"#+,H'$&/'%./"*%[:;$"&'#="-,X:.="/.'+&'$':$&"&.'#=$&8"#"+&$,'
:.,,':$=:"&+%$':.,,',"&.3
5&#":$&:.='B.83'Jh?i@'?JVVh@W'M3JbUI[JbIb

T*--*"e0Gfe0U,&$'7%>*##e0Ufe0D<"<2+#,e0!fe0W*l#*e0Gfe0:*%#e0UfH'.#'$,3
C;$=$:#.="G$#"+&'+6'$'>"#$%"&'('=.:.Z#+='1&+:1+*#'%+*8.'$8'$'%+/.,'+6':+,+=.:#$,'
;XZ.=Z=+,"6.=$#"+&'$&/'(e5'/$%$-.3
C$=:"&+-.&.8"8'JJ'?JVV2@W'M32iJI[2iKh

T*--,<e0Gfe0:*"4"e0Ufe0U*22*-*e0!f
dC'2JUUH'$'>"#$%"&'('$&$,+-*.H'=./*:.8'8;+=#['$&/',+&-[#.=%'=.&$,'$,,+-=$6#'=.a.:#"+&'"&'
#;.'=$#3
k=$&8Z,$&#'j=+:3'JU?b@'?2IIb@W'M3K22K

T*-+&FFe0(f]fe0G4&>,#e0Tf@fe0D+<%,>**e0Uf
d.:;$&"8%8'+6'&.*=+Z=+#.:#">.'$:#"+&'+6'>"#$%"&'(3
Q"+:;.%3'?d+8:+F@'bI?R@'?JVVi@W'M3RKU[Ri2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JKI

T*-+&FFe0(f]fe0P<+e0gf?fe0P**2',e0Vfe0D<+%,>**e0Uf
)&:=.$8./'$&c".#X'"&'%":.',$:1"&-'>"#$%"&'('=.:.Z#+='-.&.3
e.*=+=.Z+=#'2h'?JVVi@W'M32JR2[2JRi

T*>*$e0(fRfe0P*>>e0HfPf
C;.%+Z=.>.&#"+&'+6'*=+,+-":$,':$&:.=3
S'N=+,3'2b2?b@'?2III@W'M32JbV[2Jb2

T*>&#e0HfPfe0A<<;&4e0\f!fe0W<+*-,e0:fe0!%*F$>*#e0!f?fe0:<--,'e0WfEfe0\,-2&'<#e0\f!f
!"#$%"&'('/.6":".&:X'"&'8X8#.%":',*Z*8'.=X#;.%$#+8*83
5*#+"%%*&'B.>3'h'?JVVb@W'M322i[22R

T*>4*.$e0hfe0?*F,e0Pfe0R,$'7%&-&e0Dfe0R&,#&2&e0]fe0\*4$#&4e0WfAfH'.#'$,3
5&$,X8"8'+6'#;.'>"#$%"&'('8X8#.%'"&':*#$&.+*8'%$,"-&$&:".83
B.:.&#'B.8*,#8'C$&:.='B.83'2bi'?JVVK@W'M3JhI[JbI

T*#*$*#,e0gfe0R*2,'%,>*e0Rfe0V'%,2*_*e0Vfe0@/*'*_*4*e0gfe0T*_*%*4*e06fH'.#'$,3
5'&+>.,'*=$:",'$&$,+-H'b[:;,+=+[h[?J[Z=+Z.&X,@*=$:",H'Z=.6.=.&#"$,,X'.&;$&:.8'-=+F#;'
"&;"7"#"+&'$&/'/"66.=.&#"$#"+&'+6'%X.,+"/',.*1.%"$':.,,8'"&/*:./'7X'2αHJh[
/";X/=+cX>"#$%"&'(K3
4cZ'\.%$#+,3'Jb'?2IIU@W'M32IU[JVb

T*44&4e0!fe0()&-'e0AfeP*#.$%*-&4e0Rfe0!5&,>,&'e0?fRf
k+Z":$,'Z;+#+/X&$%":'#;.=$ZX'6+=',+:$,"G./'8:,.=+/.=%$3
5:#$'(.=%'!.&.=+,3'?M#+:1;+,%@'UV'?JVVV@W'M3Jb[JR

T*4=<#&#e0Rfe0h*#$$,e0]fe0R+#$<#,e0!fe0!$*),-,#,e0Rfe0!$*),-,#,e0PfH'.#'$,3
C+%Z$="8+&'+6'#;.'8.$8+&$,'Z$##.=&'"&'#;.':,"&":$,'+&8.#'+6')((d'"&'O"&,$&/'$&/'M$=/"&"$3
("$7.#.8'C$=.'J2'?2IIU@W'M322V2[22VI

T*$*"*>*e0Vfe0R,#*$<%*4*e0Tfe0g<2<5&2,e0:fe06,'%,<2*e0Tf
k+Z":$,'>"#$%"&'(K'/+F&=.-*,$#.8')-4[%./"$#./'%*="&.'7"Z;$8":':*#$&.+*8'=.$:#"+&83
)&#'5=:;'5,,.=-X')%%*&+,3'222'?2IIb@W'M3R2[Rb

T*$<e0!fe0D*2&"*>*e0Tfe0T,$*#*2*e0!fe0R+4*"*>*e0(fe0!&2,#&e0Tfe0g<'%,5*_*e0Df
)&'>">+'6*&:#"+&'+6'!(B'"&'-.&.'.cZ=.88"+&[!(B'1&+:1[+*#'%":.3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'bI'?2III@W'M3JiR[Jh2

T*+F>*##e0?fe0W,))"e0(fhfe0W,''<##&$$&e0?fe0A*>)*5*4.e0Sfe0A%+e0(fAfH'.#'$,3
5'&.F':$,:"Z+#="+,n7.#$%.#;$8+&.'/"Z=+Z"+&$#.'6+=%*,$#"+&'?($">+7.#@'"8'$&'.66.:#">.'
+&:.[/$",X'#=.$#%.&#'6+='Z8+="$8"8'>*,-$="83
(.=%$#+,+-X'JVh'?JVVJ@W'M3KUI[KIK

T&*4#&"e0hfe0\,<=*##+77,e0Gfe0?,>>e0GfWfe0('7%&4,<e0(fe0!$*>;F&4e0RfhfH'.#'$,3
C$,:"*%H'>"#$%"&'(H'$&/'/"$=X'6++/8'$&/'#;.'+::*==.&:.'+6':+,+&':$&:.='"&'%.&3
5%'S'4Z"/.%"+,3'2iK?I@'?2IIb@W'M3IVR[I2R

T&##"e0(fRfe0W,'2+;e0Wfe0?<)),#'e0Wfe0R*47&--*e0\fe0W+4-&'<#e0hf(f
466.:#8'+6'>"#$%"&'('8*ZZ,.%.&#$#"+&'+&'8#=.&-#;H'Z;X8":$,'6*&:#"+&H'$&/';.$,#;'
Z.=:.Z#"+&'"&'+,/.=H':+%%*&"#X[/F.,,"&-'%.&3
S'5%'L.="$#='M+:3'h2'?JVVK@W'M32RbJ[2RbR

T&4'7%&4e0Rfe0R&+4&4e0Rfe0!*#.&4e0Afe0]<-2&#*#.$e0Rfe0P&%>*##e0UfH'.#'$,3
jN!5[7$#;'Z;+#+:;.%+#;.=$ZX'6+=',+:$,"G./'8:,.=+/.=%$3
5=:;'(.=%$#+,3'2KJ'?2IIb@W'M32JUV[2JUJ

T%<47%,.&e0Rfe0W*l#*e0Gfe0A4<''e0:f!f
4Z"-.&.#":'=.-*,$#"+&'+6'#;.'2HJh[/";cX/=+cX[>"#$%"&'(K':$#$7+,"8"&-'.&GX%.'
2HJh[?0\@J[(K[Ji[;X/=+cX,$8.'"&'Z=+8#$#.'$&/':+,+&':$&:.=':.,,83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JiV

T,>e0hfM!fe0T,>e0gfMVfe0!<#/e0Afe0g<<#e0Vfe0U*42e0hfMEfH'.#'$,3
588+:"$#"+&'+6'!"#$%"&'('=.:.Z#+='-.&.'Z+,X%+=Z;"8%'$&/'j$=1"&8+&98'/"8.$8.'"&'
E+=.$&83
S'E+=.$&'d./'M:"3'JV'?JVVh@W'M3iIh[iIU

T,>)*--e0!fRfe0i4'&--e0Rfe0@mA<##<4e0Ufe0],&$%e0?f
(+8.'#+,.=$7","#X'8#*/X'+6'>"#$%"&'(K'"&'Z$#".&#8'F"#;'%*,#"Z,.'8:,.=+8"83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

T,>)*--e0!fRfe0G-M:*ll0S+-&,%*#e0\fe0],&$%e0?f
(+8"&-'F"#;'#;.'*ZZ.=',"%"#'6+='>"#$%"&'(K'"&#$1.';$8'&+'.66.:#'+&'8.=*%':$,:"*%'+='
:$,:"#="+,',.>.,8'"&'8:;++,':;",/=.&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

T,>-,#e0Rf\f
N&/.=8#$&/"&-'>"#$%"&'('*,#=$>"+,.#'=$/"$#"+&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

T,$$*2*e0(fe0!*,$<e06fe0:<#5*_*e0!fe0D*2&#<+7%,e0Tfe0V'%,5+2*e0!fH'.#'$,3
C=.$#">.'8X&#;.8"8'+6'&+>.,'>"#$%"&'('$&$,+-8'6+=';.$,#;'$&/'/"8.$8.3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

T,=,#&=*e0Rfe0W-*+&4e0Rfe0!"=*-*e0:fe0D*>>&-*e0Dfe0D+<%,>**e0Uf
T+:$,"G$#"+&'+6'2HJh[/";X/=+cX>"#$%"&'(K'=.:.Z#+='?!(B@'.cZ=.88"+&'"&';*%$&'Z=+8#$#.3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'bb'?2IIU@W'M32J2[2JR

T,5*2,e0Rfe06<4>*#e0(fe0W,'%<;e0hfe0P,#e0Afe0T*4>*2*4e0(fe0T<&FF-&4e0:fUf
2HJh[(";X/=+cX>"#$%"&'(K'=.:.Z#+='Be5W'.cZ=.88"+&'"&';.%$#+Z+.#":':.,,83
Q,++/'RR'?2II2@W'M32JKU[2JiR

T#&2$e0Ufe0h*4=,#&#e0?fe0!&;;*#&#e0?fe0U+22*-*e0Gfe0(4<>**e0(f
)&#$1.'+6'/$"=X'Z=+/*:#8'$&/'="81'+6'7=.$8#':$&:.=3
Q='S'C$&:.='RK'?2IIb@W'M3bUR[bI2

T<&FF-&4e0:fUfe0:,4l,e0Tfe0V$4,e0Pf
2HJh[(";X/=+cX>"#$%"&'(KW'"&'>">+'$&/'"&'>"#=+'.66.:#8'+&';*%$&'Z=.,.*1.%":'$&/'
,.*1.%":':.,,83
C$&:.='k=.$#'B.Z3'bI'?2IUh@W'M32KII[2iVR

T<&FF-&4e0:fUfe0('-*#,*#e06fe0!<+$%&4#0A*-,F<4#,*0P&+2&>,*0\4<+;e0@mT&--"e0hf
!"#$%"&'(J'$&$,+-'?j$=":$,:"#+,_'Y.%Z,$=@'6+='#=.$#%.&#'+6'%X.,+/X8Z,$8#":'8X&/=+%.3
T.*1.%"$'B.83'?JVVh@'"&'Z=.883

T<-,e0Tfe0T&'2,M@l*e0hf
!"#$%"&'(K'$&/':$,:"Z+#="+,'.&;$&:.'#;.'8.:=.#"+&'+6'#=$&86+=%"&-'-=+F#;'6$:#+=[7.#$'2'
$&/'[7.#$'J'"&':*,#*=./'%*="&.'1.=$#"&+:X#.83
L=+F#;'O$:#+=8'U'?2IIh@W'M32hK[2bK

T<-,e0Tfe0T&'2,M@l*e0hf
2HJh[(";X/=+cX>"#$%"&'(K'.&;$&:.8'#;.'.cZ=.88"+&'+6'#=$&86+=%"&-'-=+F#;'6$:#+=[7.#$'2'
$&/'"#8',$#.&#'6+=%'7"&/"&-'Z=+#."&'"&':*,#*=./'7=.$8#':$=:"&+%$':.,,83
C$&:.='B.83'hh'?2IIh@W'M32hiV[2hib

T<>,#&e0Rfe0E*$*)&e0gfe0!%,>*<2*e0!fe0!*$<e0Sfe0T*2&e0TfH'.#'$,3
k;.'$:#"+&'+6'$'&+>.,'>"#$%"&'(K'$&$,+-*.H'0CkH'+&'"%%*&%+/*,$#+=X'6*&:#"+&'+6'
1.=$#"&+:X#.8'$&/',X%Z;+:X#.83
5=:;'(.=%$#+,'B.83'JI2'?2III@W'M3hVV[hVb

T<#/e0hfe0P,e0`fhfe0\*=,#e0Hfe0h,*#/e0gfe0P,e0gfAfH'.#'$,3
k$=-.#./'.cZ=.88"+&'+6';*%$&'>"#$%"&'('=.:.Z#+='"&'#;.'81"&'Z=+%+#.8'#;.'"&"#"$#"+&'+6'
#;.'Z+8#&$#$,';$"='6+,,":,.':X:,.'$&/'=.8:*.8'#;.'$,+Z.:"$'"&'!"#$%"&'('=.:.Z#+='&*,,'%":.3
S')&>.8#'(.=%$#+,3'22U'?JVVJ@W'M3bK2[bKU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Ji2

T<##<e0Df
k$=-.#"&-':;.%+#;.=$ZX'6+=';.Z$#+%$W'$=#.="$,'$/%"&"8#=$#"+&'+6'$&#":$&:.='/=*-8'
/"88+,>./'"&',"Z"+/+,3
4*='S'C$&:.='JU'?2IIJ@W'M3iVK[iVI

T<#$&"e0Wf?fe0P*=&--&e0hfUfe0U,4$'2*-*,'%=,-,e0\fe0H%,4e0?fe0R&"&4'e0!f(fH'.#'$,3
466.:#8'+6'>"#$%"&'('?:$,:"#="+,@'+&'#=$&8"#"+&$,':.,,':$=:"&+%$'+6'#;.'7,$//.='"&'>"#=+'$&/'
"&'>">+3
S'N=+,3'2bh?2@'?JVV2@W'M3JhK[JhU

T<#$&"e0Wf?fe0\&$5&#)&4/e0?f:f
!"#$%"&'('$&/'Z=+8#$#.':$&:.=3
N=+,'C,"&'e+=#;'5%3'JI'?JVVJ@W'M3Ih[2Vb

T<<e0hfgfRf
e.F'/.>.,+Z%.&#8'"&'#+Z":$,'8.f*.&#"$,'#;.=$ZX'6+='Z8+="$8"83
M1"&'k;.=$ZX'T.##.='2V'?JVVh@W'M3

T<4&#e0?fe0?*=,.e0(fe0?<$&>e0Afe0!%<%*>,e0Gfe0P,)&4>*#e0if(fH'.#'$,3
2HJh[(";X/=+cX>"#$%"&'(K'.&;$&:.8'Z=+8#$-,$&/"&'4J'Z=+/*:#"+&'7X'%+&+:X#.83'5'
%.:;$&"8%'F;":;'Z$=#"$,,X'$::+*&#8'6+='#;.'$&#"Z=+,"6.=$#">.'.66.:#'+6'2HJh?0\@J(K'+&'
,X%Z;+:X#.83
O4QM'T.##3'JVh?2@'?2IUb@W'M322K[22b

T<'%,5+2*e0Tfe0T<,2&e0Rfe0T+)<$*e0Dfe0!*,.e0hfe0W,#.&4+;e0Pfe0T<&FF-&4e0:fUf
e+>.,'>"#$%"&'(K'$&$,+-'?CQ2VIK@'F;.&':+%7"&./'F"#;'Z$:,"#$c.,'$&/':"8Z,$#"&'"&;"7"#8'
-=+F#;'+6'dCO[R';*%$&'7=.$8#':$&:.=':.,,8'"&'>">+3
)&#'S'0&:+,3'2K'?2IIU@W'M3iJ2[iJU

T4*/)*--&e0Tf
C$,:"Z+#="+,W'$'&.F'/=*-'6+='#+Z":$,'Z8+="$8"8'#=.$#%.&#3
j;$=%$:+,'k+c":+,3'RR'?2IIh@W'M3Ji2[Jib

T4*+'&e0?fe0W+%4,#/e0Rfe0:<;F&#>+--&4e0Efe0:<-,72e0RfSfe0!%*4>*e0(fRf
N,#=$>"+,.#'Q'$&/'7,++/'Z=.88*=.3
T$&:.#'KhJ'?2IIU@W'M3RVI[R2V

T4&*>e0WfWfe0?&"#<-.'e0?fHfe0T#+$'<#e0hfAfe0G,'>*#e0hf(fe0H&P+7*e0:fSf
)&#.8#"&$,':X#+8+,'7"&/.=8'+6'2HJh[/";X/=+cX>"#$%"&'(K'$&/'Jh[;X/=+cX>"#$%"&'(K3
5=:;'Q"+:;.%'Q"+Z;X83'2Rb'?2IRb@W'M3RRI[RUR

T4&+$&4e0(fe0\*>),7%-&4e0Dfe0(=&4>*&$&e0(fe0h*#'&#e0Dfe0:<FF>*##e0RfH'.#'$,3
C+%7"&./'#=.$#%.&#'F"#;':$,:"Z+#="+,'+"&#%.&#'$&/',+F[/+8.'*,#=$>"+,.#'52'Z;+#+#;.=$ZX'
"&':;",/;++/'%+=Z;.$3
j./="$#":'(.=%$#+,+-X'2U?K@'?JVV2@W'M3Ji2[Jih

T4,&/e0Dfe0W4*+#MS*-7<e0@fe0U&4-,'%e0hf!fe0S-&,'7%>*l&4e0?f
C+,,$-.&'8X&#;.8"8'"&'-.&.=$,"G./'%+=Z;.$3
5=:;'(.=%$#+,'B.83'JRh'?2IUK@W'M3KIK[KIb

T4,'%#*#e0(f]fe0U&&%-e0HfRfe0S&-.>*#e0Hf
)&;"7"#"+&'+6'Z=+8#$#.':$&:.='-=+F#;'7X'>"#$%"&'(W'=.-*,$#"+&'+6'#$=-.#'-.&.'.cZ=.88"+&3
S'C.,,'Q"+:;.%3'UU'?JVVK@W'M3KbK[KR2

T4,'%#*#e0(f]fe0U&&%-e0HfRfe0S&-.>*#e0Hf
k;.'=+,.'+6'>"#$%"&'('"&'Z=+8#$#.':$&:.=3
B.:.&#'B.8*,#8'C$&:.='B.83'2bi'?JVVK@W'M3JVh[JJ2

T4,'%#*#e0(f]fe0U&&%-e0HfRfe0S&-.>*#e0Hf
)&W'O.,/%$&H'(3H'j"1.H'S3<3H'L,+=".*cH'O3H'4/"#+=8H
!"#$%"&'('$&/'Z=+8#$#.':$&:.=_'!"#$%"&'(H'5:$/.%":'j=.88H'M$&'(".-+'?JVVh@W'M32bRI[
2RVR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JiJ

T4,'%#*#e0Pfe0\+,-)&4$e0Pfhfe0?+''&--e0(f!fe0E&/>*##e0Df\fe0R<'>*##e0Df?fe0W&-<'&=,7e0Rf
j=.-&$&:X'"%Z$"=8'=.8"8#$&:.'+6'ChRQTnb'%":.'#+'T."8;%$&"$'%$a+='"&6.:#"+&'$&/':$*8.8'
/.:=.$8./'$&#"-.&[8Z.:"6":')Oe[γ'=.8Z+&8.'$&/'"&:=.$8./'Z=+/*:#"+&'+6'k';.,Z.='J'
:X#+1"&.83
S')%%*&+,3'2hb'?2IIb@W'M3bii[bhJ

T4,'$*-0v0W<#&%e0Gfe0S4<<>e0Ufe0:*4*4,e0\fe0?,)*2e0hf
588+:"$#"+&'+6':$,:"#="+,'$&/'7,++/'Z=.88*=.'"&'&+=%+#.&8">.'%.&3
\XZ.=#.&8"+&'KV?h@'?2IIR@W'M32JUI[2JIi

T4</&4e0:fe0U&#$$,-*e0VfRfe0(-%*=*e0GfRf
T+F'8.=*%'>"#$%"&'('%.#$7+,"#.8'"&'F+%.&'F"#;'=;.*%$#+"/'$=#;="#"83
M:$&/'S'B;.*%$#+,3'JJ'?2IIK@W'M32RJ[2RR

T4p#72&e0TfHfe0T-<$5e0Pf@fe0!+'7%&2e0Af]fe0!,&'e0:f
C+%Z$="&-'&"#=+8$#">.'>.=8*8'+c"/$#">.'8#=.88'#+F$=/'G"&:'6"&-.=[/.Z.&/.&#'#=$&8:="Z#"+&3
S'Q"+,'C;.%3'JRR?2h@'?JVVJ@W'M32KJIi[2KKV2

T4+&/&4e0hf\fe0E<-F&e0hfDfe06*)&"*e0?fDfe0]*--*$e0]fUfe0\,--&*+.&*+e0UfH'.#'$,3
M*::.886*,'*,#=$>"+,.#'Q'#=.$#%.&#'+6'Z8+="$8"8'"8'$::+%Z$&"./'7X'$'=.>.=8$,'+6'
1.=$#"&+:X#.'Z$#;+,+-X'$&/'7X'8.,.:#">.'/.Z,.#"+&'+6'"&#=$.Z"/.=%$,'k':.,,83
S'4cZ'd./3'2UJ'?2IIh@W'M3JVhR[JVbU

T4+$>*##e0hf
j;+#+#;.=$ZX'6+='$#+Z":'/.=%$#"#"83
C,"&'4cZ'(.=%$#+,3'Jh'?JVVV@W'M3hhJ[hhU'

T+%#e0?fe0P<%-&4e0hfe0?&##,72e0Hfe0?*l&_'2"e0Tfe0R+--&4e0Ef
)&#.=,.*1"&[2V[/.6":".&#'%":.'/.>.,+Z':;=+&":'.&#.=+:+,"#"83
C.,,'Rh'?2IIK@W'M3JbK[JRi

T+24&l*e0(fe0R*7-*4&#e06fTf
5*#+"%%*&"#X'$&/'/"$7.#.83
S'C,"&'4&/+:="&+,'d.#$73'Ui'?2III@W'M3iKR2[iKRU

T+>*/*,e0Dfe0@mT&--"e0hfe0!*,.e0hfEfe0T<&FF-&4e0:fUf
!"#$%"&'(J'$&$,+-'2I[&+=[2HJh/";X/=+cX>"#$%"&'(JW'$&#"#*%+='$:#">"#X'$-$"&8#',.*1.%"$H'
%X.,+%$H'$&/':+,+&':$&:.=':.,,83
S'e$#,'C$&:.=')&8#3'Ih'?JVVK@W'M3UIb[IVh

T+>*4e0!fe0H*=,&'e0Rfe0b*2*4,*e0gfe0R*_&4e0GfWfe0\<4.<#e0AfH'.#'$,3
)%Z=+>.%.&#'"&'-,*:+8.'#+,.=$&:.'$&/'7.#$[:.,,'6*&:#"+&'"&'$'Z$#".&#'F"#;'>"#$%"&'('
/.6":".&:X'/*="&-'#=.$#%.&#'F"#;'>"#$%"&'(3
j+8#-=$/'d./'S3'RV'?2IIi@W'M3iiV[iiK

T+4<2,e0?fe0!*.*><$<e0gfe0V>*>+4*e0Rfe0()&e0gfe0:,/+7%,e0TfH'.#'$,3
5:$&#;+8"8'&"-=":$&8'F"#;'8.>.=.'+7.8"#XH'"&8*,"&'=.8"8#$&:.'$&/';XZ+#;X=+"/"8%W'
"%Z=+>.%.&#'7X'/".#':+&#=+,3
(.=%$#+,+-X'2IU?J@'?2III@W'M32bi[2bb

T+4$52&e0hfSf
0&'#;.'6"&.'8#=*:#*=.'+6'#;.'/"8#="7*#"+&'+6'%*,#"Z,.'8:,.=+8"83
5:#$'e.*=+,'M:$&/3'iK'?2IbR@W'M3JhR[JUJ

P*/*4*,#&e0Afe0P&)4*#7%+e0gf
466.:#8'+6'"%%*&+8*ZZ=.88">.'/=*-8'+&'/.&/="#":':.,,8'$&/'#+,.=$&:.'"&/*:#"+&3
k=$&8Z,$&#$#"+&'Rh?I@'?JVVK@W'M3KR[iJ

P*%F*e0Rfe0R4<_,&$5e0ife0T<&#,/e0Rfe0!,><#e0hfAf
C$,:"#="+,'+"&#%.&#'$&/':,+7.#$8+,'Z=+Z"+&$#.':=.$%W'$'&.F'=.-"%.&'6+='#;.'#=.$#%.&#'+6'
Z,$f*.'Z8+="$8"83
4*='S'(.=%$#+,3'2K'?JVVK@W'M3Jb2[Jbh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JiK

P*>)*e0!fe0P&)_<%-e0Rf
C+%7"&$#"+&'#;.=$ZX'F"#;'>"#$%"&'('$&$,+-*.83
Q='S'(.=%$#+,3'2ii?hU@'?JVV2@W'M3JR[KJ

P*#.F,&-.e0UfEfe0(;;-&/*$&e0RfHfe0!7%>,$5&4M@')<4#&e0!fGfe06*"-<4e0AfGf
j;+8Z;$#.n:$,:"*%'$,#.=$#"+&8'"&'#;.'6"=8#'8#$-.8'+6'5,G;."%.=98'/"8.$8.W'"%Z,":$#"+&8'6+='
.#"+,+-X'$&/'Z$#;+-.&.8"83
S'e.*=+,'M:"3'2Vb'?2II2@W'MJJ2[JJI

P*#.F,&-.e0UfEfe0A*._*--*.&4M6&*-e0Pf
T+&-[#.=%'#=.$#%.&#'F"#;':$,:"#="+,'?2HJh?0\@J'>"#3'(K@'=.#$=/8'$'7"+%$=1.='+6'
;"ZZ+:$%Z$,'$-"&-'"&'=$#83
e.*=+7"+,'5-"&-'2I?h@'?2IIU@W'M3ibI[iRR

P*#/+)e0RfAfe0:&4>*#e0hfUfe0R*--+7%&e0:f:fe0T<'5&_'2,e06fhf
4>"/.&:.'+6'6*&:#"+&$,'>"#$%"&'('=.:.Z#+=8'"&'=$#';"ZZ+:$%Z*83
e.*=+8:"3'2Vi'?JVV2@W'M3iI[hb

P*#'.<_#&e0(fDf\fe0U4<=<'$e0!fAf
!"#$%"&'(K'.&;$&:.8'%++/'"&';.$,#;X'8*7a.:#8'/*="&-'F"&#.=3
j8X:;+Z;$=%$:+,+-X'?Q.=,"&@'2Kh'?2IIU@W'M3K2I[KJK

P*44,)*e0Rfhfe0]*--&e06fe0Us->&4e0:f\fe0@4.wx&5MR<4s#e0Ufe0y-=*4&5e0!fH'.#'$,3
k;.'"&;"7"#"+&'+6'<&#nβ[:$#.&"&'8"-&$,"&-'7X'2αHJh[/";X/=+cX>"#$%"&'(K'"8'$7=+-$#./'7X'
M&$",2'$&/'=.8#+=./'7X'.:#+Z":'!(B'.cZ=.88"+&'"&':+,+&':$&:.=':.,,83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

P*4''<#e0Ufe0R*$$''<#e0Pfe0T-*4&'2</e0Pfe0h<%*#''<#e0Af
5'>"#$%"&'('$&$,+-*.'?dC'2JUU@';$8'"%%*&%+/*,$#+=X'Z=+Z.=#".8'$&/'8*ZZ=.88.8'
:+,,$-.&["&/*:./'$=#;="#"8'?C)5@'F"#;+*#':$*8"&-';XZ.=:$,:$.%"$3
C,"&'4cZ')%%*&+,3'22i'?2IIU@W'M3JRR[JUK

P*0]&77%,*e0Afe0W4*/*e0Afe06&/4,e0Gfe0S4*#7&'7%,e0!fe0?+''<e0(fH'.#'$,3
)&#$1.'+6'8.,.:#./'%":=+&*#=".&#8'$&/'="81'+6':+,+=.:#$,':$&:.=3
)&#'S'C$&:.='RK'?2IIR@W'M3hJh[hKV

P*=<,&e0hfPfe0!,/>+#.e0AfHf
d"&"=.>."FW'+>.=>".F'+6'#;.'B.&"&[$&-"+#.&8"&'8X8#.%[$&'.&/+:="&.'$&/'Z$=$:="&.'
8X8#.%3
4&/+:="&+,+-X'2ii'?JVVK@W'M3J2RI[J2UK

P*5*4<e0hfWfe0W*,-&"e0Ufhfe0P*''*4e0(fWf
CX:,"&'([:/1i'$:#">"#X'%+/*,$#.8'#;.'8*7&*:,.$=',+:$,"G$#"+&'$&/'"&#.=$:#"+&'+6'd4OJ'
F"#;'MBC[6$%",X':+$1#">$#+=8'/*="&-'81.,.#$,'%*8:,.'/"66.=.&#"$#"+&3
L.&.8'(.>3'2b'?JVVJ@W'M32RIJ[2UVh

P&)_<%-e0Rf
j8+="$8"83
T$&:.#'Kb2'?JVVK@W'M322IR[2JVi

P&)_<%-e0Rfe0g<-&'e0(fe0P<>)*4.,e0Tfe0P<+e0Ef
C$,:"Z+#=".&.'+"&#%.&#'$&/';$,+7.#$8+,'+"&#%.&#'"&'#;.',+&-[#.=%'#=.$#%.&#'+6'Z8+="$8"8W'
.66.:#8'+6'#;.'/*=$#"+&'+6'"%Z=+>.%.&#3
S'5%'5:$/'(.=%$#+,3'KI?K@'?2IIU@W'M3iiR[ihV

P&&e0hf:fe0g<+#e0hfVf
k;.'Z;+#+Z=+#.:#">.'.66.:#'+6'2HJh[/";X/=+cX>"#$%"&'(K'+&'*,#=$>"+,.#',"-;#'Q["&/*:./'
/$%$-.'"&'1.=$#"&+:X#.'$&/'"#8'%.:;$&"8%'+6'$:#"+&3
S'(.=%$#+,'M:"3'2U'?2IIU@W'M322[2U



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jii

P&&e0!fe0A-*42e0!f(fe0\,--e0?fTfe0A%4,'$*2<'e0!f
2HJh[/";X/=+cX>"#$%"&'(K'$&/'Z$&:=.$#":'7.#$[:.,,'6*&:#"+&W'>"#$%"&'('=.:.Z#+=8H'-.&.'
.cZ=.88"+&H'$&/'"&8*,"&'8.:=.#"+&3
4&/+:="&+,+-X'2Ki'?2IIi@W'M32bVJ[2b2V

P&%>*##e0Wfe0D,&)&-e0@fe0R&+4&4e0Rf
4cZ=.88"+&'+6'>"#$%"&'(K'Jh[;X/=+cX,$8.'?CpjJR@'%Be5'$6#.='"&/*:#"+&'7X'>"#$%"&'(K
+='N!Q'=$/"$#"+&'"&'1.=$#"&+:X#.8'+6';*%$&'81"&'.f*">$,.&#8[$'Z=.,"%"&$=X'8#*/X3
5=:;'(.=%$#+,'B.83'JI2'?2III@W'M3hVR[h2V

P&%>*##e0Wfe0!*+$&4e0Efe0T#+'7%2&e0Ufe0H4&z-&4e0!fe0R&+4&4e0Rf
(.%+&8#=$#"+&'+6'N!Q["&/*:./'8X&#;.8"8'+6'2αHJh'/";X/=+cX>"#$%"&'(K'?:$,:"#="+,@'"&'
;*%$&'81"&'7X'%":=+/"$,X8"83
5=:;'(.=%$#+,'B.83'JIh'?JVVK@W'M3Ji[JU

P&%>*##e0Wfe0o+&4,#/'e0Tfe0?&,7%4*$%e0hf
!"#$%"&'('$&/'81"&W'&.F'$8Z.:#8'6+='/.=%$#+,+-X3
4cZ'(.=%$#+,3'2K?i@'?JVVi@W'M322[2h'*&/'"&'(.='\$*#$=G#'hh'?JVVi@W'M3iib[ihJ

P&>,4&e0hfRfe0(47%&4e0HfAfe0T%+-2<4#,e0(fe0V#7&e0(fe0i'2<2<=,7e0Rf?fe0!$&;2<_'2,e0!f
j=+,+&-$#"+&'+6'#;.'8*=>">$,'+6'%*="&.':$=/"$:'$,,+-=$6#8'7X'#;.'>"#$%"&'(K'$&$,+-*.'2HJh[
/";X/=+cX[T2b[:;+,.:$,:"6.=+,3
k=$&8Z,$&#$#"+&'hi'?2II2@W'M3RbJ[RbK

P&>,4&e0hfRfe0(47%&4e0HfAf
2HJh[(";X/=+cX>"#$%"&'(K'Z=.>.&#8'#;.'"&'>">+'"&/*:#"+&'+6'%*="&.'.cZ.="%.&#$,'
$*#+"%%*&.'.&:.Z;$,+%X.,"#"83
S'C,"&')&>.8#3'UR?K@'?2II2@W'M322VK[22VR

P&>,4&e0hfRfe0V#7&e0(fe0D*2*'%,>*e0Rf
2HJh[(";X/=+cX>"#$%"&'(K'$##.&*$#.8'#;.'.cZ=.88"+&'+6'.cZ.="%.&#$,'%*="&.',*Z*8'+6'
dBTn2'%":.3
5*#+"%%*&"#X'2J'?2IIJ@W'M32iK[2iU

P&>,4&e0hfRfe0(47%&4e0HfAfe0T%+-2*4#,e0(fe0V#7&e0(fe0i'2<2<=,7e0Rf?fe0!$&;2<_'2,e0!f
j=+,+&-$#"+&'+6'#;.'8*=>">$,'+6'%*="&.':$=/"$:'$,,+-=$6#8'7X'#;.'>"#$%"&'(K'$&$,+-*.'2HJh[
/";X/=+cX[/.,#$'2b[:;+,.:$,:"6.=+,3
k=$&8Z,$&#$#"+&'hi?i@'?2IIJ@W'M3RbJ[RbK

P&>,4&e0hfRfe0(47%&4e0HfAfe0?&.."e0\f!f
2HJh[(";X/=+cX[Ji[0s0[2b.&.[>"#$%"&'(KH'$'=.&$,'%.#$7+,"#.'+6'#;.'>"#$%"&'('$&$,+-'
2HJh[/";X/=+cX[2b.&.[>"#$%"&'(KH'.c.=#8'"%%*&+8*ZZ=.88">.'$:#">"#X'.f*$,'#+'"#8'Z$=.&#'
F"#;+*#':$*8"&-';XZ.=:$,:.%"$'"&'>">+3
4&/+:="&+,+-X'2Kh'?2IIi@W'M3JU2U[JUJ2

P&>,4&e0hfRfe0(47%&4e0HfAfe0W&72e0Pfe0!;,&/&-)&4/e0:fPf
)%%*&+8*ZZ=.88">.'$:#"+&8'+6'2HJh[/";X/=+cX>"#$%"&'(KW'Z=.6.=.&#"$,'"&;"7"#"+&'+6'k;'2'
6*&:#"+&83
S'e*#=3'2Jh'?2IIh@W'M32RVi[2RVU

P&?<"e0GfAf
C+&&.:#">.'#"88*.'8X&#;.8"8'7X'8:,.=+/.=%$'81"&'6"7=+7,$8#8'"&':.,,':*,#*=.83
S'4cZ'd./3'2Kh'?2IRJ@W'M32Kh2[2KbJ

P&+#/e0Hfgfe0W,&)&4e0Df
5#+Z":'/.=%$#"#"83
T$&:.#'Kb2'?JVVK@W'M32h2[2bV

P&_,#e0Gfe0@-/**4.e0Tf
k;.'"&'>">+'.66.:#'+6'$'&.FH'"&'>"#=+H'.c#=.%.,X'Z+#.&#'>"#$%"&'(K'$&$,+-'E\2VbV'+&'#;.'
8*ZZ=.88"+&'+6'=.&$,'$,,+-=$6#'=.a.:#"+&'"&'#;.'=$#3
C$,:"6'k"88*.')&#3'hi'?2IIi@W'M32hV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jih

P,e0Rfe0V#.4*e0(fTfe0E*4<$e0`fe0W4<7*4.e0hfe0R&''*..&je06fH'.#'$,3
M1"&'$7&+=%$,"#".8'-.&.=$#./'7X'#.%Z+=$,,X':+&#=+,,./'BsBα'%*#$#"+&8'"&'%+*8.'
.Z"/.=%"83
e$#*=.'iVR'?JVVV@W'M3bKK[bKb'

P,e0Rfe0A%,)*e0:fe0E*4<$e0`fe0R&''*..&je06fe0\&4*4.e0AfH'.#'$,3
BsB[α'$7,$#"+&'"&'81"&'1.=$#"&+:X#.8'=.8*,#8'"&'$,+Z.:"$'$&/'.Z"/.%"$,'$,#.=$#"+&83
(.>.,+Z%.&#'?C+%Z'Q"+,@'2JU'?JVV2@W'M3bRh[bUU'

P,e0Ufe0P,e0Afe0b%*<e0`fe0b%*#/e0`fe06,7<',*e0!f]fe0W*,e0Ef
ZJR?E"Z2@'8#$7","G$#"+&'$&/'L2'$==.8#'7X'2HJh[/";X/=+cX>"#$%"&'(K'"&'+>$="$&':$&:.=':.,,8
%./"$#./'#;=+*-;'/+F&'=.-*,$#"+&'+6':X:,"&'4nC(EJ'1"&$8.'$&/'MCOnM1ZJ'*7"f*"#"&'
,"-$8.3
S'Q"+,'C;.%3'JRI'?JVVi@W'M3JhJbV[JhJbR

P,e0ofe0]&4>*e0VfRf
eO[κQ'=.-*,$#"+&'"&'#;.'"%%*&.'8X8#.%3
e$#'B.>')%%*&+,3'J'?JVVJ@W'M3RJh[RKi

P,e0gfAf0
!"#$%"&'('=.-*,$#"+&'+6'#;.'=.&"&[$&-"+#.&8"&'8X8#.%3'
S'C.,,'Q"+:;.%3'UU?J@'?JVVK@W'M3KJR[K2

P,e0gfAfe0U,44<e0(fGfe0(>-,#/e0Rfe0H&--,#/e0\fe0W*4<#e0?fH'.#'$,3
k$=-.#./'$7,$#"+&'+6'#;.'>"#$%"&'('=.:.Z#+=W'$&'$&"%$,'%+/.,'+6'>"#$%"&'('/.Z.&/.&#''
=":1.#8 #XZ.'))'F"#;'$,+Z.:"$3
j=+:'e$#,'5:$/'M:"3'NM5'Ii'?2IIR@W'M3IUK2[IUKh

P,e0gfAfe0(>-,#/e0Rfe0U,44<e0(fGfe0U4,&>&-e0Rfe0R&#'&e0hfH'.#'$,3
e+=%$,"8$#"+&'+6'%"&.=$,'"+&';+%.+8#$8"8'7X'/".#$=X'%.$&8'Z=.>.&#8'
;XZ.=Z=$#;X=.+"/"8%H'=":1.#8'$&/'+8#.+%$,$:"8H'7*#'&+#'$,+Z.:"$H'"&'>"#$%"&'('=.:.Z#+='
$7,$#./'%":.3
4&/+:="&+,+-X'2KI'?2IIU@W'M3iKI2[iKIb

P,e0gfAfe0U,44<e0(fGfe0H&>*"e0RfWf
5&$,X8"8'+6'>"#$%"&'([/.Z.&/.&#':$,:"*%[7"&/"&-'Z=+#."&'%.88.&-.='="7+&*:,.":'$:"/'
.cZ=.88"+&'"&'%":.',$:1"&-'#;.'>"#$%"&'('=.:.Z#+=3
4&/+:="&+,3'2KI'?2IIU@W'M3UiR[Uh2

P,e0gfAfe0T<#/e0hfe0E&,e0Rfe0A%&#e0bfSfe0P,+e0!fofe0A*<e0PfUf
2HJh[(";X/=+cX>"#$%"&'(?K@'"8'$'&.-$#">.'.&/+:="&.'=.-*,$#+='+6'#;.'=.&"&[$&-"+#.&8"&'
8X8#.%3
S'C,"&')&>.8#3'22V'?JVVJ@W'M3JJI[JKU

P,e0gfAfe0o+,*<e0\fe0i'2<2<=,7e0Rfe0`,*#/e0Efe0b%&#/e0Efe0T<#/e0hf
!"#$%"&'(W'$'&.-$#">.'.&/+:="&.'=.-*,$#+='+6'#;.'=.&"&[$&-"+#.&8"&'8X8#.%'$&/'7,++/'
Z=.88*=.3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'UI[IV?2[h@'?JVVi@W'M3KUR[IJ

P,))"e0Ufe0U<)&4e0hf!f
C;=+&":'=.a.:#"+&3
)%%*&"#X'2i'?JVV2@W'M3KUR[KIR

P,7,#,<e0hfe0U4<-<e0Ufe0R7A*##e0!fRfe0E<#/e0RfPf
Q=$"&'"e0MW':*==.&#'*&/.=8#$&/"&-'$&/':,"&":$,'"%Z,":$#"+&83
d+,'d./'k+/$X'h'?2III@W'M3JJh[JKJ

P,#e0(fRfe0S*#e0!fSfe0g*#/e0HfRfe0:'+e0PfPfe0g*#/e0Af:f
Y"&:["&/*:./'$Z+Z#+8"8'"&'8*78#$&#"$'&"-=$'+6'=$#'7=$"&W'&.*=+Z=+#.:#"+&'7X'>"#$%"&'(3
O=..'B$/'Q"+,'d./3'Ki'?JVVK@W'M32i2b[2iJh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jib

P,#e0(fRfe0H+#/e0!fEfe0A%&#e0AfSfe0A%&#e0Ef:fe0:<e0PfDf
\XZ+c":'Z=.:+&/"#"+&"&-'Z=.>.&#8':+=#":$,'"&6$=:#"+&'7X'#=$&8".&#'6+:$,'"8:;.%"$[
=.Z.=6*8"+&3
5&&'e'p'5:$/'M:"3'IIK'?JVVK@W'M32bU[2RU

P,#e0HfEfe06&-'<#e0Uf!f
k;.'=+,.'+6':X:,++cX-.&$8.[J'"&;"7"#"+&'6+='#;.'Z=.>.&#"+&'$&/'#=.$#%.&#'+6'Z=+8#$#.'
:$=:"&+%$3
C,"&'j=+8#$#.'C$&:.='J'?JVVK@W'M322I[2Jb

P,#e0?fe06*/*,e0gfe0!-*.&2e0?fe0W*'$,&#e0gfe0:<e0hfH'.#'$,3
4cZ=.88"+&'Z=+6","&-'"&'8f*$%+*8':$=:"&+%$':.,,8'=.>.$,8'Z,."+#=+Z":'.66.:#8'+6'>"#$%"&'
(K'$&$,+-'4Q'2VUI'8"-&$,"&-'+&':.,,'Z=+,"6.=$#"+&H'/"66.=.&#"$#"+&H'$&/'"%%*&.'8X8#.%'
=.-*,$#"+&3
d+,'4&/+:="&+,3'2b'?JVVJ@W'M32JiK[2Jhb

P,#2&4MV'4*&-,e0Rfe0G-'$#&4e0Gfe0T-,#&#)&4/e0hf?fe0E*--*7&e0Hfhfe0T<&FF-&4e0:fUf
!"#$%"&'(K'$&/'"#8'8X&#;.#":'$&$,+-8'"&;"7"#'#;.'8Z+&#$&.+*8'"&'>"#=+'"%%*&-,+7*,"&'
Z=+/*:#"+&'7X'MT4[/.=">./'jQdC3
C,"&')%%*&+,3'II'?JVV2@W'M3UJ[IK

P,+e0Rfe0P&&e0Rf:fe0A<%&#e0Rfe0W<>>*2*#$,e0Rfe0S4&&.>*#e0PfUf
k=$&8:="Z#"+&$,'$:#">$#"+&'+6'#;.'C/1'"&;"7"#+='ZJ2'7X'>"#$%"&'(K',.$/8'#+'#;.'"&/*:./'
/"66.=.&#"$#"+&'+6'#;.'%X.,+%+&+:X#":':.,,',"&.'NIKR3
L.&.8'(.>3'2V'?2IIb@W'M32iJ[2hK

P<2&'%_*4e0WfPfe0!7%_*4$5e0\f\fe0!&-5&4e0Rf\fe0W4+#'$&,#e0TfPfe0b%+*#/e0!f:fH'.#'$,3
)&;"7"#"+&'+6'Z=+8#$#.':$&:.='%.#$8#$8"8'"&'>">+W'$':+%Z$="8+&'+6'2HJh[/";X/=+cX>"#$%"&'
('?:$,:"#="+,@'$&/'4Q2VUI3
C$&:.='4Z"/.%"+,'Q"+%$=1.=8'j=.>3'U'?2III@W'M3Ji2[JiU

Pp'&-e0?ef0E&%-,#/e0Rf
e+&-.&+%":'$:#"+&8'+6'8#.=+"/';+=%+&.83
e$#*=.'B.>'d+,'C.,,'Q"+,3'i'?JVVK@W'M3ib[hh

Pp'&-e0?fe0E&%-,#/e0Rf
e+&[-.&+%":'$,/+8#.=+&.'$:#"+&W'6=+%'#;.':.,,'%.%7=$&.'#+';*%$&'Z;X8"+,+-X3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'UK'?JVVK@W'M32bR[2R2

P<'&>M:,#4,7%'e0Gfe0\p4/e0Wfe0!7%-&,7%&4e0(fe0?&.&72&4e0Afe0E,$$&e0@fEfH'.#'$,3
5':+%7"&./'#=.$#%.&#'F"#;'1α,25[/";X/=+cX>"#$%"&'(K'$&/'2Rβ[.8#=$/"+,'=./*:.8'#;.'
.cZ=.88"+&'+6';.$#'8;+:1'Z=+#."&[KJ'?\Mj[KJ@'6+,,+F"&-':.=.7=$,':+=#":$,'"8:;.%"$3
S'M#.='Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3KR2[KRi

P<'&>M:,#4,7%'e0Gfe0\p4/e0Wfe0?&.&72&4e0Afe0!7%-&,7%&4e0(fe0E,$$&e0@fEfH'.#'$,3
2αHJh[(";X/=+cX[>"#$%"&'(K'"&':+%7"&$#"+&'F"#;'2Rβ[.8#=$/"+,',+F.=8'#;.':+=#":$,'
.cZ=.88"+&'+6';.$#'8;+:1'Z=+#."&[JR'6+,,+F"&-'.cZ.="%.&#$,,X'"&/*:./'6+:$,':+=#":$,'
"8:;.%"$'"&'=$#83
5=:;'Q"+:;.%'Q"+Z;X83'iKI'?JVVh@W'M3RV[RI

P+e0Pfe0o,*#e0!fe0:&4'%)&4/&4e0Uf(fe0?+.&4$e0Ef(fe0P"#7%e0Hf:fe0D%<>'<#e0(fEf
O$8',"-$&/'?C(IhT@'$&/'QR'.cZ=.88"+&'+&'/.&/="#":':.,,8'Z=+>"/.':+*&#.=[=.-*,$#+=X'
8"-&$,8'6+='k':.,,'8*=>">$,'$&/'Z=+,"6.=$#"+&3
S')%%*&+,3'2hU'?2IIR@W'M3hbRb[hbUi

P+77%,#&$$,e0AfSfe0W4+72e0Efe0?<.4,j+&5e0Rfe0P*''>*##e0:f
("8#"&:#'Z$##.=&8'+6'%*,#"Z,.'8:,.=+8"8'Z$#;+,+-X'"&/":$#.8';.#.=+-.&."#X'+&'Z$#;+-.&.8"83
Q=$"&'j$#;+,3'b'?2IIb@W'M3JhI[JRi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JiR

P+,e0:f
j;+#+#;.=$ZX'+6'Z8+="$8"8W'*Z/$#.'F"#;'Z=$:#":$,'Z.$=,83
S'C*#$&'d./'M*=-3'b'?JVVJ@W'M32R[J2

P+#.j+,'$e0Vfe0S*#'2*e0?fe0\4<.'2"e0\fRf
)&#.=$:#"+&'+6':$,:"*%'$&/'-,*:+8.'+&'-,*:$-+&'8.:=.#"+&3
4&/+:="&+,+-X'II'?2IRb@W'M32KVi[2K2J

P+<#/e0Tfe06/+"&#e0PfDfe06/+"&#e0Hf6f
k;.'=+,.'+6'>"#$%"&'('"&'Z=+#.:#"&-'#XZ.'2'/"$7.#.8'%.,,"#*83
("$7.#.8'd.#$7'B.8'B.>3'J2?i@'?JVVh@W'M3KKU[Kib

P+<#/e0ofDfe0T<&FF-&4e0:fUf
!"#$%"&'(':+%Z+*&/8'"&',.*1.%"$3
S'M#.='Q"+:;.%'d+,'Q"+,3'IR?2[J@'?JVVh@W'M32Ih[JVJ

P"e0Pf:fe0b%*<e0`fgfe0:<--<_*"e0Pfe0S&-.>*#e0Hf
T"$=+G+,.'$:#8'8X&.=-"8#":$,,X'F"#;'2αHJh[/";X/=+cX>"#$%"&'(K'#+'"&;"7"#'-=+F#;'+6'(N'
2ih';*%$&'Z=+8#$#.':$&:.=':.,,8'7X'7,+:1"&-'Ji[;X/=+cX,$8.'$:#">"#X3
4&/+:="&+,+-X'2iV'?2III@W'M3JVR2[JVRb

R*e0hfe0T%*-,F*e0Wfe0g&&e0gfTfe0P+e0hfe0R&>&5*_*e0(fH'.#'$,3
)/.&#"6":$#"+&'$&/':;$=$:#.="G$#"+&'+6'&+&:$,:.%":H'#"88*.[8.,.:#">.H'&+&8.:+8#.=+"/$,'
>"#$%"&'('=.:.Z#+='%+/*,$#+=83
S'C,"&')&>.8#3'22b?i@'?JVVb@W'M3UIJ[IVi

R*e0gfe0g+e0EfMHfe0T<#/e0?fM`fe0D4+>;e0HfPfe0h<%#'<#e0Af!f
e+&[-.&+%":'$:#">$#"+&'+6''j)KEn5Ek'Z$#;F$X'8*ZZ=.88.8'"&'2HJh(K[%./"$#./'$Z+Z#+8"8
"&'$'8f*$%+*8':.,,':$=:"&+%$'%+/.,'8X8#.%3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

R*&.*e0:fe0!*_*e0Dfe0T<##<e0Df
d.:;$&"8%'+6'#*%+=[#$=-.#./'/.,">.=X'+6'%$:=+%+,.:*,$='/=*-8H'"&:,*/"&-'#;.'4jB'.66.:#
"&'8+,"/'#*%+='$&/':,"&":$,'+>.=>".F'+6'#;.'Z=+#+#XZ.'Z+,X%.=":'/=*-'Md5eCM3
S'C+&#=+,,./'B.,.$8.'Ri'?JVV2@W'M3iR[b2

R*&%4e0:fe0i'2<2<=,7e0Rfe0(.<4,#,e0Pfe0U*#,#*e0Ufe0U*''&4,#,e06fH'.#'$,3
5&'.Z"%.=":'Z$"='+6'#;.'-.%"&"'6$%",X'F"#;'*&Z=.:./.&#./'$&#"Z=+,"6.=$#">.'.66.:#8'+&'
#*%+=':.,,8'$&/'=.&"&'%Be5'.cZ=.88"+&'"&;"7"#"+&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

R*&'$4<e0Wfe0H*=,-*e06fe0A*44*#5*e0RfAfe0A*--&e0Af
)/.&#"6":$#"+&'+6'$'>"#$%"&'('=.8Z+&8.'.,.%.&#'"&'#;.';*%$&'"&8*,"&'=.:.Z#+='-.&.'
Z=+%+#.=3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'Ui'?JVVK@W'M3JJK[JKV

R*,#&'e0RfHfe0U*#*%,*#e06f
k;.';.%.'+cX-.&$8.'8X8#.%'$&/':.,,*,$='/.6.&8.'%.:;$&"8%83'(+'\0[2'$&/'\0[J';$>.'
/"66.=.&#'6*&:#"+&83
5/>'4cZ'd./'Q"+,3'hVJ'?JVV2@W'M3JiI[JRJ

R*2,'%,>*e0Rfe0P+e0DfDfe0`,&e0Efe0E%,$F,&-.e0\fTfe0H<><$<e0:fH'.#'$,3
!"#$%"&'('=.:.Z#+='$8'$&'"&#.8#"&$,'7",.'$:"/'8.&8+=3
M:".&:.'JIb'?JVVJ@W'M32K2K[2K2b

R*#//*+e0Rfe0T,>e0Hf!fe0?+_,'7%e0Pfe0]</-&4e0?fe0T<4$,#/e0:fAfH'.#'$,3
2 α,Jh[(";X/=+cX>"#$%"&'(K'Z=+#.:#8';*%$&'1.=$#"&+:X#.8'6=+%'$Z+Z#+8"8'7X'#;.'
6+=%$#"+&'+6'8Z;"&-+8"&.[2[Z;+8Z;$#.3
S')&>.8#'(.=%$#+,3'22R'?JVV2@W'M32Ji2[2JiI

R*#$&--e0Hfhfe0@_&#'e0UfGfe0W+#.4&.e06fhfe0R*_&4e0GfWfe0A*#F,&-.e0(fGf
(";X/=+cX>"#$%"&'(K'"&;"7"#8'$&-"+-.&.8"8'"&'>"#=+'$&/'"&'>">+3
C"=:'B.83'UR'?JVVV@W'M3J2i[JJV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JiU

R*47&-,'e0Rfe06*=*44<MR*$&+e0Sfe0R+44*"e0?fe0!&-$&#e0hfMUfe0=*#0@'e0hf
N=7$&"G$#"+&'$&/'Z8X:;+8"8W'$'8#*/X'+6'2IiJ[2IRU'7"=#;':+;+=#8'"&'k;.'e.#;.=,$&/83
j8X:;+,'d./3'JU'?2IIU@W'M3UR2[URI

R*47,#2<_'2*e0Gf
5'=*&'6+='$'%.%7=$&.'>"#$%"&'('=.:.Z#+=3

' Q"+,'M"-&$,8'B.:.Z#3'2V?b@'?JVV2@W'M3Ki2[KiI
R*47,#2<_'2*e0Gfe0T+$#&4e0(f

M"/.[:;$"&'%+/"6"./'>"#$%"&'('$&$,+-8'=.f*"=.'$:#">$#"+&'+6'7+#;'j)'K[E'$&/'.=12HJ'
8"-&$,'#=$&8/*:#"+&'Z$#;F$X8'#+'"&/*:.'/"66.=.&#"$#"+&'+6';*%$&'Z=+%X.+,X#":',.*1.%"$'
:.,,83
5:#$'Q"+:;"%'j+,3'iI?J@'?JVVJ@W'M3KIK[iVb

R*4$,#&*+e0(f?fe0\4,FF,$%'e0Afhfe0E,-2,#'<#e0?fhf
!"#$%"&'('.&;$&:.8'$&#"%X:=+7"$,'"%%*&"#X'"&'>">+'$&/'"&'>"#=+3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

R*4Le0!fhfe0W-,5,<$&'e0RfRfe06*#&'e0Rf
5&$,X8"8'+6'#;.'=.,$#"+&'7.#F..&'$,+Z.:"$'$&/'=.8"8#$&:.'#+'2HJh[/";X/=+cX>"#$%"&'(3
C,"&'4&/+:="&+,3'?0c6@'Jh'?2IUb@W'M3KRK[KU2

R*'<#e0hfe0R*'<#e0(f?fe0A<42e0Rfhf
k+Z":$,'Z=.Z$=$#"+&8'6+='#;.'#=.$#%.&#'+6'Z8+="$8"8W'$'8X8#.%$#":'=.>".F3
Q='S'(.=%$#+,3'2ib'?JVVJ@W'M3Kh2[Kbi

R*'<<.e0?fe06*/;*-e0!fe0b%&#/e0Dfe0A*,e0hfe0D+-;+-&e0(fH'.#'$,3
E$Z+8"98'8$=:+%$'"8'$'#;.=$Z.*#":'#$=-.#'6+='>"#$%"&'(K'=.:.Z#+='$-+&"8#3
Q,++/'Ib'?JVVV@W'M3K2UU[K2Ii

R*$%,&+e0Af
e+>.,'"&8"-;#8'"&'#;.'"%%*&.'6*&:#"+&'+6'#;.'>"#$%"&'('8X8#.%3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

R*$%,&+e0Afe0E*&4e0Rfe0P*+4&"'e0hfe0?+$/&&4$'e0@fe0W<+,--<#e0?f
j=.>.&#"+&'+6'#XZ.')'/"$7.#.8'"&'e0('%":.'7X'2HJh[/";X/=+cX>"#$%"&'(K3
("$7.#+,+-"$'KR?b@'?2IIi@W'M3hhJ[hhU

R*$%,&+e0Afe0E*&4e0Rfe0A*'$&&-'e0Tfe0P*+4&"'e0hfe0W<+,--<#e0?f
j=.>.&#"+&'+6'#XZ.'2'/"$7.#.8'"&'e0('%":.'7X'&+&;XZ.=:$,:.%":'/+8.8'+6'$'&.F'
8#=*:#*=$,'$&$,+-'+6'2HJh[/";X/=+cX>"#$%"&'(KH'E\'2VbV3
4&/+:="&+,+-X'2Kb?K@'?2IIh@W'M3Ubb[URJ

R*$%,&+e0Afe0A*'$&&-'e0Tfe0W<+,--<#e0?f
!"#$%"&'('$&/'/"$7.#.83
M$&'(".-+W'5:$/.%":'j=.88'?2IIR@W'M322UK[22Ib

R*$%,&+e0Afe0=*#0G$$&#e0Gfe0\"'&>*#'e0Afe0H&7*--<##&e0Wfe0T*$<e0!fH'.#'$,3
)&'>"#=+'$&/'"&'>">+'$&$,X8"8'+6'#;.'"%%*&.'8X8#.%'+6'>"#$%"&'('=.:.Z#+=[1&+:1'+*#'%":.3
S'Q+&.'d"&.='B.83'2b'?JVV2@W'M3JVhR[JVbh

R*$%,&+e0Afe0(.<4,#,e0Pf
k;.':+%"&-'+6'$-.'+6'2HJh[/";X/=+cX>"#$%"&'(?K@'$&$,+-8'$8'"%%*&%+/*,$#+=X'$-.&#83
k=.&/8'd+,'d./3'U'?JVVJ@W'M32Ri[2RI

R*$%,&+e0Afe0=*#0G$$&#e0Gfe0H&7*--<##&e0Wfe0\,+-,&$$,e0(fe0\"'&>*#'e0AfH'.#'$,3
!"#$%"&'('$&/'2HJh[/";X/=+cX>"#$%"&'(K'$8'%+/*,$#+=8'"&'#;.'"%%*&.'8X8#.%3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3iiI[ihJ

R*$%,&+e0Afe0\"'&>*#'e0Afe0\,+-,&$$,e0(fe0W<+,--<#e0?f
!"#$%"&'('$&/'/"$7.#.83
("$7.#+,+-"$'iU'?JVVh@W'M32JiR[2JhR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JiI

R*$%,&+e0Afe0W*.&#%<<;e0Tf
!"#$%"&'('$&/'#XZ.'2'/"$7.#.8'%.,,"#*8W'8#$#.'+6'#;.'$=#3
k=.&/8'4&/+:="&'d.#$73'2b?b@'?JVVh@W'M3Jb2[Jbb

R*$'+><$<e0Tfe0(5+>*e0gfe0T,"<2,e0Rfe0@2+>+4*e0:fe0:*'%,><$<e0Tfe0g<'%,2*_*e0Tf
)&>+,>.%.&#'+6'.&/+-.&+*8,X'Z=+/*:./'2HJh[/";X/=+cX>"#$%"&'([K'"&'#;.'-=+F#;'$&/'
/"66.=.&#"$#"+&'+6';*%$&':.=$#"&+:X#.83
Q"+:;.%'Q"+Z;X8'5:#$'2VIJ'?2II2@W'M3K22[K2U

R*$$%&_'e0Hfe06*4=*&5e0Afhfe0E&-'%e0hfGf
)%Z$"=./'$/"Z+-.&.8"8'$&/',.Z#"&'/.6":".&:X'"&'!(B'1&+:1+*#'%":.3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

R*$$#&4e0Sfe0!>,4<-.<e0!fe0\*-),*$,e0Sfe0R+--&4e0Rfe0H,0P+7*e0UfH'.#'$,3
)&;"7"#"+&'+6'k;'2'/.>.,+Z%.&#'$&/'#=.$#%.&#'+6':;=+&":[=.,$Z8"&-'.cZ.="%.&#$,'$,,.=-":'
.&:.Z;$,+%X.,"#"8'7X'$'&+&[;XZ.=:$,:.%":'$&$,+-*.'+6'2HJh[/";X/=+cX>"#$%"&'(K3
4*='S')%%*&+,3'KV'?JVVV@W'M3iIU[hVU

R*_&4e0GfWfe0E*--'e0hfe0:<_&--e0(fe0H*=,&'e0Rfe0?*$7-,FF&e0Ef(fe0W+#.4&.e06fhf
M.=*%'2HJh[/";X/=+cX>"#$%"&'('%$X'7.'=.,$#./'"&>.=8.,X'#+'/"8.$8.'$:#">"#X'"&'7=.$8#'
:$&:.='Z$#".&#8'F"#;'7+&.'%.#$8#$8.83
S'C,"&'4&/+:="&+,'d.#$73'UJ'?2IIR@W'M322U[2JJ

R7A*44<#e0Hf(fe0R<44,'e0Afe0A<-&e0Af
(".#$=X':$,:"*%'"&';*%$&';XZ.=#.&8"+&3
M:".&:.'J2R'?2IUJ@W'M3JbR[JbI

R7A+--<+/%e0PfHfe0:+4#e0UfHf
48#=+-.&'$&/'"8:;.%":'&.*=+Z=+#.:#"+&W'$&'"&#.-=$#./'>".F3
k=.&/8'4&/+:="&+,'d.#$73'2i'?JVVK@W'M3JJU[JKh

R7\4*$%e0hf
\XZ+#;.8"8W'"8',+F'Z=.&$#$,'>"#$%"&'('$'="81[%+/"6X"&-'6$:#+='6+='8:;"G+Z;=.&"$�
M:;"G+Z;='B.83'iV'?2III@W'M32RK[2RR

R&&%*#e0DfSfe0H&P+7*e0:fSf
C(U^'k':.,,8'$=.'&+#'&.:.88$=X'6+='2HJh[/";X/=+cX>"#$%"&'(K'#+'8*ZZ=.88'.cZ.="%.&#$,'
$*#+"%%*&.'.&:.Z;$,+%X.,"#"8'"&'%":.3
j=+:'e$#,'5:$/'M:"3'NM5'II'?JVVJ@W'M3hhhR[hhbV

R&&%*#e0DfSfe0H&P+7*e0:fSf
k;.'>"#$%"&'('=.:.Z#+='"8'&.:.88$=X'6+='2α,25[/";X/=+cX>"#$%"&'(K'#+'8*ZZ=.88'
.cZ.="%.&#$,'$*#+"%%*&.'.&:.Z;$,+%X.,"#"8'"&'%":.3
5=:;'Q"+:;.%'Q"+Z;X83'iVU'?JVVJ@W'M3JVV[JVi

R&%-,#/e0(fe0\4*))&e0!fe0]<'2<4$e0Rfe0!7%_*45e0Dfe0P+/&4e0Df(fe0W&,''&4$e0!f
dX:+Z;.&+,$#.'%+6.#",'"%Z$"=8'#;.'%$#*=$#"+&'$&/'6*&:#"+&'+6'%*="&.'/.&/="#":':.,,83
S')%%*&+,3'2bh'?JVVV@W'M3JKRi[JKU2

R&%$*e0?f\fe0R<4,*4$"e0?fRfe0R&%$*e0?f?fe0U&#>*'$*e0?fe0P*55*4<e0\fH'.#'$,3
j=.>.&#"+&'+6'Z=.&.+Z,$8#":',.8"+&'/.>.,+Z%.&#'7X'$'&+>.,'>"#$%"&'('$&$,+-*.H'2[
;X/=+cX>"#$%"&'(h3
S'e$#,'C$&:.=')&8#3'UI'?2IIR@W'M3J2J[J2U

R&%$*e0?f\fe0:*_$%<4#&e0RfGfe0i'&-.,#/e0Pfe0(-),#&'7+e0Hfe0R<4,*4$"e0?fH'.#'$,3
j=.>.&#"+&'+6'e[%.#;X,[e[&"#=+8*=.$['"&/*:./'%$%%$=X':$=:"&+-.&.8"8'"&'=$#8'7X'2[
;X/=+cX>"#$%"&'(h3
S'e$#,'C$&:.=')&8#3'IJ'?JVVV@W'M32UKb[2UiV

R&%$*e0?f\fe0:+''*,#e0Gf(fe0R&%$*e0?f?fe0H*'0\+;$*e0DfTf
C;.%+Z=.>.&#"+&'+6'%$%%$=X':$=:"&+-.&.8"8'7X'2α[;X/=+cX>"#$%"&'(hH'$'8X&#;.#":'
$&$,+-'+6'>"#$%"&'(3
d*#$#'B.83'hJK[hJi'?JVVK@W'M3JhK[Jbi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JhV

R&%$*e0?f?fe0R&%$*e0?f\f
!"#$%"&'('$&/':$&:.=3
S'e*#='Q"+:;.%3'2K'?JVVJ@W'M3JhJ[Jbi

R&--,)<='2"e0Pfe0H,&5e0(fe0U&4&5M],-*e0Gfe0!&44*#<e0!fe06*7%&4e06fH'.#'$,3
!"#$%"&'('#=.$#%.&#'"&'%X.,+/X8Z,$8#":'8X%/=+%.83
Q='S'\.%$#+,3'2VV'?2IIU@W'M3h2b[hJV

R&#&#.&50V/-&',*'e0Wfe0A&4*'&e0hfe0A&4*77%,#,e0Afe0P&=,e0\fe0(-<,',e0Sf
5&$,X8"8'+6'QR[2'$&/'QR[J':+8#"%*,$#+=X',"-$&/8'"&':*,#*=./'%+*8.'%":=+-,"$W'
*Z=.-*,$#"+&'7X'"&#.=6.=+&[-$%%$'$&/',"Z+Z+,X8$::$="/.'$&/'/+F&=.-*,$#"+&'7X'
"&#.=,.*1"&[2VH'Z=+8#$-,$&/"&'4J'$&/':X:,":'5dj[.,.>$#"&-'$-.&#83
S'e.*=+"%%*&+,3'RJ'?2IIR@W'M3UK[IK

R&#<#e0\fTfe0\4*"'<#e0!fe0G-,*'e0UfRf
)+&":':$,:"*%'=.8.=>+"=8'"&'%$%%$,"$&'.Z"/.=%"8W'*,#=$8#=*:#*=$,',+:$,"8$#"+&'7X'"+&[
:$Z#*=.':X#+:;.%"8#=X3
S')&>.8#'(.=%$#+,3'Ui'?2IUh@W'M3hVU

R&#<$$,e0(fe0h*7<)'e0Hf?fe0W-*72)+4#e0:fe0T4<>%<+$e0Hfe06,'',#&#e0(fH'.#'$,3
kF.&#X[6">.[X.$='Z=./":#"+&'+6'8#=+1.'/.$#;8'"&'#;.'8.>.&':+*&#=".8'8#*/XW'#;.'=+,.'+6'
7,++/'Z=.88*=.'$&/'"#8':;$&-.83
M#=+1.'JR'?2IIb@W'M3KU2[KUR

R&##&e0Dfe0P*4'&#e0Tf
j8+="$8"8'#=.$#%.&#'F"#;'>"#$%"&'('/.=">$#">.83
M.%"&'(.=%$#+,3'22'?2IIJ@W'M3JRU[JUK

R&4,.*e0Pfe0!%,/&$<>,e0Rfe0V%*4*e0Tfe0D'+)<#&e0Dfe0V2&.*e0TfH'.#'$,3
466.:#8'+6'>"#$%"&'('$&$,+-H'JJ[+c$[2HJh[/";X/=+cX>"#$%"&'(KH'+&'7+&.'=.:+&8#=*:#"+&'
7X'>$8:*,$="G./'7+&.'$,,+-=$6#3
Q+&.'KV'?JVVJ@W'M3iJJ[iJR

R&42&e0hfe0:<F>*#e0Efe0\<-.'7%>,.$e0Hfe0?,$5e0Gf
(.%+&8#=$#"+&'+6'2HJh?0\@J'(K'=.G.Z#+=8'$&/'$:#"+&8'"&'>$8:*,$='8%++#;'%*8:,.':.,,8'"&'
>"#=+3
C$,:"6"./'k"88*.')&#.=&$#"+&$,'i2'?2IUR@W'M322J[22i

R&4-,#<e0Pf(fe0A+4$,'e0hfe0R,2+-'e0Df?fe0A&4%*#e0hf?fe0A4,'_&--e0Pf(fe0!**/e0Tf\f
!"#$%"&'('"&#$1.'"8'"&>.=8.,X'$88+:"$#./'F"#;'=;.*%$#+"/'$=#;="#"8W'=.8*,#8'6=+%'#;.')+F$'
<+%.&98'\.$,#;'M#*/X3
5=#;="#"8'B;.*%3'hV'?JVVi@W'M3RJ[RR

R&4'7%e0UfUfe0R,..&#.<4;e0:fRfe0W<+%+"'e0(fPfe0W&&4'>*e0Hf\fe0=*#0.&40:<<F.*>e0?f:f
M.$8+&$,'$66.:#">.'/"8+=/.='$&/',$#"#*/.W'$'=.>".F'+6'#;.',"#.=$#*=.3
S'566.:#'("8+=/3'hK'?2III@W'M3Kh[iU

R&$%*e0(fe0T+>*4*#e0Dfe0R*4'%e0\f
k=.$#%.&#'+6'%X.,+/X8Z,$8#":'8X&/=+%.'F"#;'$,6$:$,:"/+,3
T$&:.#'J'?2IUi@W'M3Rb2

R,--&4e0Hf:fe0:*>><#.e0!f?fe0R7P&<.e0hf\fe0U+4.,&e0\fe0!2&//e0HfAf
d*,#"Z,.'8:,.=+8"8'"&'5*8#=$,"$'$&/'e.F'Y.$,$&/W'$=.'#;.'/.#.=%"&$&#8'-.&.#":'+='
.&>"=+&%.&#$,�
S'e.*=+,'e.*=+8*=-'j8X:;"$#=X'hK?2V@'?2IIV@W'M3IVK[IVh

R,--&4e0Gf(fe0T&2+e0Df@fe0!*$,*e0hf(fe0R*4$,#e0AfSfe0\*-*#2<e0hf(fe0!*#.-&4e0?f!f
C$,:"*%H'>"#$%"&'(H'$&/'$Z+Z#+8"8'"&'#;.'=.:#$,'.Z"#;.,"*%3
C$&:.='4Z"/.%"+,'Q"+%$=1.=8'j=.>3'2i'?JVVh@W'M3hJh[hJU

R,--&4e0\fhfe
!"#$%"&'('$&/'Z=+8#$#.':$&:.=W'7"+,+-":'"&#.=$:#"+&8'$&/':,"&":$,'Z+#.&#"$,83
C$&:.='d.#$8#$8"8'B.>3'2R'?2IIU@W'M3KhK[KbV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jh2

R,--&4e0\fhfe0!$*;-&$<#e0\fGfe0:&.-+#.e0DfGfe0R<FF*$e0Tf(f
!"#$%"&'('=.:.Z#+='.cZ=.88"+&H'Ji[;X/=+cX,$8.'$:#">"#XH'$&/'"&;"7"#"+&'+6'-=+F#;'7X'
2$,Z;$HJh[/";X/=+cX>"#$%"&'(K'"&'8.>.&';*%$&'Z=+8#$#":':$=:"&+%$':.,,',"&.83
C,"&'C$&:.='B.83'2'?2IIh@W'M3IIR[2VVK

R,--&4e0hfe0Hl*)*-,e0Tfe0A%&#e0Dfe0P,+e0gfe0V<FF4&.*e0Rfe0P"-&e0!fH'.#'$,3
5#=":;"$':$*8./'7X'%*#$#"+&8'"&'#;.'>"#$%"&'('=.:.Z#+='-.&.'"8'$'Z;.&+:+ZX'+6'
-.&.=$,"G./'$#=":;"$':$*8./'7X'%*#$#"+&8'"&'#;.';$"=,.88'-.&.3
S')&>.8#'(.=%$#+,3'22R'?JVV2@W'M3b2J[b2R

R,$4<=,7e0Wfe0!$f0U,&44&e0Wf(fe0R*72&#5,&M\4*%*>e0(fhfe0R&44,--e0hfGf
k;.'=+,.'+6'&"#=":'+c"/.'"&'-,"$,'Z$#;+,+-X3
5&&'e'p'5:$/'M:"3'RKU'?2IIi@W'M3iKb[iib

R,$'7%&-&e0Dfe0H,&'&-e0Wfe0S4,&.4,7%e0Rfe0R&,#&2&e0]fe0R**'e0?fRfH'.#'$,3
5&$,X8"8'+6'#;.'>"#$%"&'('8X8#.%'"&'7$8$,':.,,':$=:"&+%$8'?QCC8@3
T$7')&>.8#3'Ui?b@'?JVVi@W'M3bIK[RVJ

R,5_,72,e0RfDfe0W+-*e0AfRfe0W,'%<;e0hfGfe06<4>*#e0(fEf
0&'2I[&+=[2αHJh?0\@J[>"#$%"&'(JnK'$&$,+-8W'Z+#.&#'!(B'$-+&"8%'X.#'F.$1'!(B'
7"&/"&-3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

R<%4e0!fWfe0\<4%*>e0GfHfe0\*4-*#.e0AfSfe0\4*#$e0EfWfe0\*4-*#.e0SfAf
(+'=.-"+&$,'*,#=$>"+,.#'Q'"==$/"$&:.H'>"#$%"&'(H'$&/'=$:.'"&6,*.&:.'7=.$8#':$&:.='8*=>">$,�
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

R<-#*4e0Vfe0!$*42e06fe0U<_&--e0Wfe0P<=*$<e0hfe0A%&#e0DfAfH'.#'$,3
0=#;+%+,.:*,$='>"#$%"&'(K'"&',+F[="81'%X.,+/X8Z,$8#":'8X&/=+%.'?d(M@3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

R<4&#<e0hfe0T4,'%#*#e0(f]fe0S&-.>*#e0Hf
d+,.:*,$='%.:;$&"8%8'%./"$#"&-'#;.'$&#"[Z=+,"6.=$#">.'.66.:#8'+6'>"#$%"&'('"&'Z=+8#$#.'
:$&:.=3
S'M#.='Q"+:;.%'d+,'Q"+,3'IR?2[J@'?JVVh@W'M3K2[Kb

R<4/*#e0hfEfe0!-,#&"e0Hfhfe0R<4/*#e0HfRfe0R*,5&-e0(fPf
("66.=.&#"$,'=.-*,$#"+&'+6'-.&.'#=$&8:="Z#"+&'"&'8*7Z+Z*,$#"+&8'+6';*%$&'Q',X%Z;+:X#.8'
7X'>"#$%"&'(K3
4&/+:="&+,+-X'2iV'?2III@W'M3KU2[KI2

R<4/*#e0hfEfe0T<+$$*)e06fe0S<4.e0Hfe0R*,5&-e0(fPf
!"#$%"&'([%./"$#./'-.&.'=.-*,$#"+&'"&'Z;.&+#XZ":$,,X'/.6"&./'Q':.,,'8*7Z+Z*,$#"+&83
4&/+:="&+,+-X'2i2'?JVVV@W'M3KJJh[KJKi

R<4,><$<e0!fe0T+>*%*4*e0gf
5'Z$#".&#'F"#;'Z8+="$8"8':*=./'7X'2α[;X/=+cX>"#$%"&'(K3
d./'S'08$1$'N&">3'Kh'?2IUh@W'M3h2[hi

R<44,'e0HfPfe0h<+4.*#0ehfPfe0S,#-*"e0Vfe0\4+&#)&4/&4e0RfUfD%&e0U<+4/%<-*>,e0Rf:f
\.Z$#":'"&#=$[$=#.="$,'"&a.:#"+&'+6'2HJh[/";X/=+cX>"#$%"&'(K'"&',"Z"+/+,W'Z",+#'8#*/X'"&'
Z$#".&#8'F"#;';.Z$#+:.,,*,$=':$=:"&+%$3
)&#'S'0&:+,3'J2'?JVVJ@W'M3IV2[IVb

R<4$&#'&#e0UfWfe0U&.&4'&#e0AfWfe0E&'$&4/**4.e0Dfe0E<%-F*%4$e0hfe0G_*-.e0:fH'.#'$,3
O$%","$,'$&/'&+&[6$%","$,'="81'6$:#+=8'6+='8:;"G+Z;=.&"$W'$'Z+Z*,$#"+&[7$8./'8#*/X3
M:;"G+Z;='B.83'JI'?2IIU@W'M32K

R<$<%*'%,e0gfe0g*>*.*e0!fe0g*#*/*_*e0Dfe0R*4+"*>*e0Dfe0!+5+2,e0?fH'.#'$,3
!"#$%"&'('=.:.Z#+='-.&.'Z+,X%+=Z;"8%'$66.:#8'+&8.#'Z$##.=&'+6'#XZ.'2'/"$7.#.83
S'C,"&'4&/+:="&+,'d.#$73'UU'?JVVK@W'M3K2KR[K2iV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JhJ

R<$<>+4*e0!fe0T*#*><4,e0:fe0R*4+$*e0(fe0T<.*>*e0Sfe0@%2+)<e0Df
k;.'.66.:#'+6'2[;X/=+cX>"#$%"&'(K'6+='Z=+,+&-$#"+&'+6',.*1.%":'#=$&86+=%$#"+&[6=..'
8*=>">$,'"&'%X.,+/X8Z,$8#":'8X&/=+%.83
5%'S'\.%$#+,3'KU'?2II2@W'M3bR[bU

R4<_,&$5e0ife0\4*&)&4e0Rfe0W4*+$,/*>e0Rfe0D%+4'$<#e0Rfe0E*/&#**4e0(fH'.#'$,3
k;.'&+>.,'$8:+%X:"&'/.=">$#.'M(Y'5Md'IU2'"8'.66.:#">.'6+='Z8+="$8"8'F;.&'*8./'
#+Z":$,,X'*&/.='+::,*8"+&3
Q='S'(.=%$#+,3'2KI'?2IIU@W'M3IIJ[IIb

R+,#.,e0hf?fe06/*#/*e0(fe0G#/-&4e0TfPfe0A<,/#&$e0Pfhfe0h<%#'<#e0Af!fe0D4+>;e0HfPf
CpjJi'8Z,":"&-'>$="$&#8'$=.'$88+:"$#./'F"#;'/"66.=.&#'Z$##.=&8'+6':+&8#"#*#">.'$&/'
:$,:"#="+,["&/*:"7,.'CpjJi'$:#">"#".8'"&';*%$&'Z=+8#$#.':$&:.=':.,,',"&.83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

R+,4e0Afe0E*$&4%<+'&e0hfe0R*72e0Dfe0U<_&--e0hfe0E%&-*#e0!f
C$&:.='"&:"/.&:.'"&'6">.':+&#"&.&#83
)5BC'M:"3'j*7,'e=3'UU'TX+&'?O=$&:.@W')5BC'?2IUR@

R+--&4e0Tfe0W&#.$5&#e0Tf
)&;"7"#"+&'+6';*%$&'k',X%Z;+:X#.'Z=+,"6.=$#"+&'$&/':X#+1"&.'Z=+/*:#"+&'7X'2HJh['
/";X/=+cX>"#$%"&'(K3'("66.=.&#'.66.:#8'+&'C(ihB5^'$&/'C(ihB0^':.,,83
5*#+"%%*&"#X'2i'?2IIJ@W'M3KR[iK

R+--&4e0Tfe0T4,&/)*+>e06fhfe0W*'-+#.e0Wfe0!<4&#'&#e0@f:fe0D%">*##e0Rfe0W&#$5&#e0Tf
!"#$%"&'(K'%.#$7+,"8%'"&'Z$#".&#8'F"#;'=;.*%$#":'/"8.$8.8W',+F'8.=*%',.>.,8'+6'Jh[
;X/=+cX>"#$%"&'(K'"&'Z$#".&#8'F"#;'8X8#.%":',*Z*8'.=X#;.%$#+8*83
C,"&'B;.*%$#+,3'2i'?2IIh@W'M3KIR[iVV

R+--&4e0Tfe0W&#.$5&#e0Tf
2HJh[/";X/=+cX>"#$%"&'(K'$8'$'&$#*=$,'=.-*,$#+='+6';*%$&'"%%*&'6*&:#"+&83
S')&>.8#"-'(.=%$#+,'MX%Z'j=+:3'2'?2IIb@W'M3bU[R2

R3--&4M?p=&4e0!fe0:*#.l,'2,e0Wfe0=*#0.&40]&&#e0Afe0G,7%>3--&4e0!fe0S<,$5,2e0TfH'.#'$,3
5':+%Z=.;.&8">.'-*"/.'6+='#;.'$::*=$#.':,$88"6":$#"+&'+6'%*="&.';$"='6+,,":,.8'"&'/"8#"&:#'
;$"=':X:,.'8#$-.83
S')&>.8#'(.=%$#+,3'22R'?JVV2@W'M3K[2h

R+#2&4e0?fe06<4>*#e0(fe0T<&FF-&4e0:fUf
!"#$%"&'(':+%Z+*&/83'466.:#8'+6':,+&$,'Z=+,"6.=$#"+&'$&/'/"66.=.&#"$#"+&'+6';*%$&'
%X.,+"/':.,,83
S'C,"&')&>.8#3'RU'?2IUb@W'M3iJi[iKV

R+#<5MS&4#*#.&5e0Rf(fe0S4&'#<e0Rf
k;.'=+,.'+6'#*%+='&.:=+8"8'6$:#+=H'"&#.=,.*1"&'b'H'"&#.=6.=+&[-$%%$'$&/'"&/*:"7,.'&"#=":'
+c"/.'8X&#;$8.'"&'#;.'/.>.,+Z%.&#'$&/'Z$#;+,+-X'+6'#;.'&.=>+*8'8X8#.%3
j=+-='e.*=+7"+,3'hb'?2IIU@W'M3KVR[KiV

R+4,--<e0\fe0U&#/e0`fe0W&#"*e0?f]fe0R&%$*e0?f\f
\*%$&':+,+&':$&:.=':.,,8'.cZ=.88'CpjJRQ2'$&/'#;."='Z=+,"6.=$#"+&'"8'"&;"7"#./'7X'Jh[
;X/=+cX>"#$%"&'(K3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

R+',<-e0VfRfe0S&-.>*#e0Hf
2HJh[(";X/=+cX>"#$%"&'(K'"&/*:#"+&'+6'&.=>.'-=+F#;'6$:#+='"&'TIJI'%+*8.'6"7=+7,$8#8W'
.66.:#'+6'>"#$%"&'('=.:.Z#+='=.-*,$#"+&'$&/'Z+#.&:X'+6'>"#$%"&'(K'$&$,+-83
4&/+:="&+,+-X'2KU?2@'?2IIR@W'M32J[2U

6*/;*-e0!fe0P+e0hfe0W<&%>e0RfSf
!"#$%"&'('$&$,+-8W'%.:;$&"8%'+6'$:#"+&'$&/'#;.=$Z.*#":'$ZZ,":$#"+&83
C*=='d./'C;.%3'U'?JVV2@W'M32bb2[2bRI



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JhK

6*/;*-e0!fe06*e0!fe0?*$%#*7%*-*>e0?f
e+&:$,:.%":'$:#"+&8'+6'>"#$%"&'('=.:.Z#+=',"-$&/83
4&/+:='B.>3'Jb?h@'?JVVh@W'M3bbJ[bUR

6*4+-*e0!fTfe0A+$-&4e0Hfe0\4,#$e0Uf
)%%*&+%+/*,$#"+&'+6'C=+;&98'/"8.$8.'7X'"&#.=,.*1"&[2V3
5-.&#8'5:#"+&8'M*ZZ,3'iI'?2IIU@W'M3hR[bh

6*4=*&5e0Afhfe0b,#'&4e0\fe0E&-'%e0hf
O*&:#"+&8'+6'2αHJh[/";X/=+cX>"#$%"&'(K'"&'%$%%$=X'-,$&/W'6=+%'&+=%$,'/.>.,+Z%.&#'
#+'7=.$8#':$&:.=3
M#.=+"/8'bb'?JVV2@W'M3KV2[KVU

6*'%<-.e0SfGfe0R,--&4e0Hfhfe0:*"&'e0AfGf
'2HJh[/";X/=+cX>"#$%"&'(K'#=.$#%.&#'/.:=.$8.8'%$:=+Z;$-.'$::*%*,$#"+&'"&'#;.'CeM'+6'
%":.'F"#;'.cZ.="%.&#$,'$*#+"%%*&.'.&:.Z;$,+%X.,"#"83
S'e.*=+"%%*&+,3'2VK'?JVVV@W'M32R2[2RI

6*'%<-.e0SfGfe0:<*/e0Tf(fe0\<=&4>*#e0hfe0:*"&'e0AfGf
B$-[2[/.Z.&/.&#':.,,8'$=.'&.:.88$=X'6+='2HJh[/";X/=+cX>"#$%"&'(K'Z=.>.&#"+&'+6'
.cZ.="%.&#$,'$*#+"%%*&.'.&:.Z;$,+%X.,"#"83
S'e.*=+"%%*&+,3'22I'?JVV2@W'M32b[JI

6*$*Fe0!fe0\*47,<#e0Gfe0H*47"e0Sfe0A%*)*##&'e0Hfe0R+--&4e0hfgfe0W4*7%&$e0Uf
2HJh'(";X/=+cX>"#$%"&'(K'.c.=#8'=.-"+&$,'.66.:#8'"&'#;.':.&#=$,'&.=>+*8'8X8#.%'/*="&-'
.cZ.="%.&#$,'$,,.=-":'.&:.Z;$,+%X.,"#"83
S'e.*=+'4cZ.='e.*=+,3'hh'?2IIb@W'M3IVi[I2i

6*=&,-%*#e0Ufe06&=&+e0Vfe0W*+.&$e0Afe0@%"*>*e0Tfgfe0W4*7%&$e0Ufe0E,<#e0Hf
4cZ=.88"+&'+6'Jh?0\@'>"#$%"&'(K'Ji[;X/=+cX,$8.'-.&.'"&'-,"$,':.,,83
e.*=+B.Z+=#'h'?2IIK@W'M3Jhh[JhR

6*=&,-%*#e0Ufe0W&4/&4e0Sfe0:*..*.e0Tfe0W*4)<$e06fe0W&#*),.e0:fPfH'.#'$,3
)&/*:#"+&'+6'-,"+%$':.,,'/.$#;'7X'2HJh?0\@J'>"#$%"&'(KW'#+F$=/8'$&'.&/+:="&.'#;.=$ZX'6+=
7=$"&'#*%+=8�
S'e.*=+8:"'B.83'KR'?2IIi@W'M3JR2[JRR

6*=&,-%*#e0Ufe06&=&+e0Vfe0E,<#e0Hfe0W4*7%&$e0Uf
2HJh[(";X/=+cX>"#$%"&'(KH'$&'"&/*:.='+6'-,"$,':.,,',"&.[/.=">./'&.*=+#=+Z;":'6$:#+=3
e.*=+B.Z+=#'R'?2IIb@W'M3J2R2[J2Rh

6*=&,-%*#e0Ufe06&=&+e0Vfe0W*+.&$e0Afe0S+#*2<'%,e0:fe0E,<#e0HfH'.#'$,3
2HJh[(";X/=+cX>"#$%"&'(K'=.-*,$#.8'#;.'.cZ=.88"+&'+6'#;.',+F[$66"&"#X'&.*=+#=+Z;"&'
=.:.Z#+=3
d+,'Q=$"&'B.83'i2'?2IIb@W'M3JhI[JbU

6&l&#$'&=e0!fe0A<<;&4e0hfHfe0\<.F4&"e0Pfe0:<_'<#e0hfRfRfe0?*#7&e0:fH'.#'$,3
5&$,X8"8'+6'#;.'>"#$%"&'('=.:.Z#+='-.&.'8.f*.&:.'>$="$&#8'"&'#XZ.'2'/"$7.#.83
("$7.#.8'hK'?JVVi@W'M3JRVI[JR2J

6&=&+e0Vfe06*=&,-%*#e0Ufe0h&%*#e0Sfe0W*+.&$e0Afe0E,<#e0HfH'.#'$,3
2HJh[(";X/=+cX>"#$%"&'(K'=.-*,$#.8'#;.'8X&#;.8"8'+6'&.=>.'-=+F#;'6$:#+='"&'Z="%$=X'
:*,#*=.8'+6'-,"$,':.,,83
Q=$"&'B.8'd+,'Q=$"&'B.83'Ji'?2IIi@W'M3RV[Rb

6&=&+e0Vfe06*=&,-%*#e0Ufe0W*+.&$e0Afe0W4*7%&$e0Ufe0R&$','e0Rf
2HJh[(";X/=+cX>"#$%"&'(K'=.-*,$#.8'ek[KH'ek[iH'7*#'&+#'Q(eO'%Be5'"&'$8#=+:X#.83
e.*=+B.Z+=#'b'?2IIi@W'M32Ji[2Jb

6&=&+e0Vfe06*=&,-%*#e0Ufe0R&#**e0Afe0E,<#e0Hfe0W4*7%&$e0Ufe0\*4*)&.,*#e0Rf
MX&#;.8"8'+6'2HJh[/";X/=+cX>"#$%"&'(K'7X'=$#'7=$"&'%$:=+Z;$-.8'"&'>"#=+3
S'e.*=+8:"'B.83'KU'?2IIi@W'M3J2i[JJV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jhi

6/e0HfAfe0!%*F*&&e0!fe0P&&e0Hfe0W,2-&e0HfHf
B.f*"=.%.&#'+6'$&'5j[2'8"#.'"&'#;.':$,:"*%'=.8Z+&8.'=.-"+&'+6'#;.'"&>+,*:="&'Z=+%+#+=3
S'Q"+,'C;.%3'JRh'?JVVV@W'M3JiVUV

6,))&-,#2e0Tfe0:&4'%&"e0!fe0!,>;'<#e0?fe0\4&&#e0hfe0E&'$F*--e0Rf
466.:#8'+6'>"#$%"&'(H'$&/',+:$,"G$#"+&'+6'#;.'>"#$%"&'('=.:.Z#+=H'"&'#;.':$=/"$:'%X+:X#.3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

6,&''#&4e0Rfe0]<-2e0Wf(f
5,#.=./'k;2nk;J':X#+1"&.'Z=+6",.8'"&'#;.'"&#.8#"&$,'%*:+8$'+6'Z$#".&#8'F"#;'"&6,$%%$#+=X'
7+F.,'/"8.$8.'$8'$88.88./'7X'f*$&#"#$#">.'=.>.=8./'#=$&8:="7./'Z+,X%.=$8.':;$"&'=.$:#"+&'
?Bk[jCB@3
C,"&'4cZ')%%+,3'2V2'?2IIh@W'M3iJU[iKh

6,&=&'e0hfe0A<'>*#e0Sfe0:&4)&4$e0hfe0!%&#e0]fe0P,#.'*"e0?f
\"-;'Z=.>$,.&:.'+6'>"#$%"&'('/.6":".&:X'$&/'=./*:./'7+&.'%$88'"&'%*,#"Z,.'8:,.=+8"83
e.*=+,+-X'ii'?2IIi@W'M32bUR[2bIJ

6,,$'+e06fe0i>&.*e0Rfe0:<#>*e0gf
dX.,+"/'$&/'%+&+:X#"+/',.*1.%"$':.,,8';$>.'/"66.=.&#'8.&8"#">"#X'#+'/"66.=.&#"$#"+&[
"&/*:"&-'$:#">"#X'+6'/.+cX$/.&+8"&.'$&$,+-83
T.*1'B.83'Ji'?JVVV@W'M32[I

6,'%,,e0gfe0@2*#<e0Df
\"8#+=X'+6'#;.'/.>.,+Z%.&#'+6'&.F'>"#$%"&'('$&$,+-8W'8#*/".8'+&'JJ[+c$[:$,:"#="+,'?0Ck@
$&/'Jβ[?K[;X/=+cXZ=+Z+cX@:$,:"#="+,'?4([R2@3
M#.=+"/8'bb'?JVV2@W'M32KR[2ib

6<-*#e0Gfe0H<#&;+.,e0Rfe0]*#0E&&-.&#0Tfe0S-*#*/*#e0Pfe0E&-'%e0hf
("88+:"$#"+&'+6''>"#$%"&'(K'$&/'$&#"[.8#=+-.&'%./"$#./'-=+F#;'=.-*,$#"+&'"&'dCO[R'
7=.$8#':$&:.=':.,,83
d+,'C.,,'Q"+:;.%3'2UU'?2IIU@W'M32K[JV

6<4>*#e0(fEfe0S4*#2&-e0hfWfe0:&-.$e0(fRfe0\4<.'2"e0\fRf
!"#$%"&'('/.6":".&:X'"&;"7"#8'Z$&:=.$#":'8.:=.#"+&8'+6'"&8*,"&3
M:".&:.'JVI'?2IUV@W'M3UJK[UJh

6<4>*#e0(fEfe0!<#/e0`fe0b*#&--<e0Pfe0W+-*e0Afe0@2*>+4*e0Ef:f
B$Z"/'$&/'-.&+%":'7"+,+-":$,'=.8Z+&8.8'$=.'%./"$#./'7X'/"66.=.&#'8;$Z.8'+6'#;.'$-+&"8#'
8#.=+"/';+=%+&.'2αHJh?0\@J>"#$%"&'(K3
M#.=+"/8'bi?2[J@'?2III@W'M32JV[2JU

6<4>*#e0(fEfe0R*#7%*#.e0Uf!fe0i'2<2<=,7e0Rf?fe0@2*>+4*e0Ef:fe0D*2&+7%,e0hf(fH'.#'$,3
C;$=$:#.="G$#"+&'+6'$'&+>.,'$&$,+-*.'+6'2αHJh?0\@J(K'F"#;'#F+'8"/.':;$"&8W'"&#.=$:#"+&'
F"#;'"#8'&*:,.$='=.:.Z#+='$&/':.,,*,$='$:#"+&83
S'd./'C;.%3'iK'?JVVV@W'M3JR2I[JRKV

6<4>*#e0(fEfe0V'%,5+2*e0!fe0@2*>+4*e0Ef:f
T"-$&/8'6+='#;.'>"#$%"&'('.&/+:="&.'8X8#.%W'/"66.=.&#'8;$Z.8'6*&:#"+&'$8'$-+&"8#8'$&/'
$&#$-+&"8#8'6+='-.&+%":'$&/'=$Z"/'=.8Z+&8.'=.:.Z#+=8'+='$8'$',"-$&/'6+='#;.'Z,$8%$'
>"#$%"&'('7"&/"&-'Z=+#."&3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'Rb'?JVV2@W'M3iI[hI

6$*,'e0Afe0U<-"7*4;<+e0(fe0V<##,.,'e0Uf(f
!"#$%"&'('=.:.Z#+='-.&.'Z+,X%+=Z;"8%8'$&/'="81'+6'Z=+8#$#.':$&:.=3
C$&:.='4Z"/.%"+,'Q"+%$=1.=8'j=.>3'2J'?JVVK@W'M32KIh[2iVJ

6"<>)*e0WfPfe0(+_&4Le0hfe0W<4>*#'e0]fe0U&&$&4'e0DfPfe0U&-&>*#'e0EfH'.#'$,3
j$&:=.$#":'8.:=.#"+&'"&'%$&'F"#;'8*7:,"&":$,'>"#$%"&'('/.6":".&:X3
("$7.#+,+-"$'JI'?2IUb@W'M3Ki[KU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jhh

@)4*.<=,7e0Hfe0\4<#&>&"&4e0:fe0P+$5e0Wfe0?&,#e0Df
C=+88[#$,1'+6'>"#$%"&'('$&/'-,*:+:+=#":+"/8'"&';"ZZ+:$%Z$,':.,,83
S'e.*=+:;.%3'Ib'?JVVb@W'M3hVV[hVI

@mA<##&--e0DfHfe0E&,'%**4e0?fGfe0!,>;'<#e0?fif
B.-*,$#"+&'+6'%X+8"&'"8+.&GX%.'.cZ=.88"+&'7X'>"#$%"&'(K'/.6":".&:X'$&/'2HJh[
/";X/=+cX>"#$%"&'(K'"&'#;.'=$#';.$=#3
4&/+:="&+,+-X'2Ki'?2IIi@W'M3UII[IVh

@.*e0gfe0D+e0AfPfe0U,--*,e0!fe0W,2-&e0HfHf
k;.':$,:"*%'8.&8"&-'=.:.Z#+='$&/'"#8'$,#.=&$#">.,X'8Z,":./'6+=%'"&'1.=$#"&+:X#.'
/"66.=.&#"$#"+&3
S'Q"+,'C;.%3'JRK'?2IIU@W'M3JKKii

@.*e0gfe0:*_2&4e06fUfe0V'%,2*_*e0Rf:fe0g+#e0ofAfe0W,2-&e0HfHf
("66.=.&#"$#"$,'=+,.'+6'#F+':+$:#">$#+=8H'(B)jJVh'$&/'MBCKH'"&'1.=$#"&+:X#.'Z=+,"6.=$#"+&'
$&/'/"66.=.&#"$#"+&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

@m:&44,#e0hfTfe0:+--&$$e0Hf(fe0:&,'&"e0HfRfe0!<--,#/&4e0:fEfe0W&72&4e0Wf6f
5'=.#=+8Z.1#">.'.>$,*$#"+&'+6'2HJh[/";X/=+cX>"#$%"&'(K'$&/'"#8'Z+#.&#"$,'.66.:#8'+&'=.&$,'
$,,+-=$6#'6*&:#"+&3
5%'S'e.Z;=+,3'JJ'?JVVJ@W'M3h2h[hJV

@%-''<#e0Wfe0(-)4&7%$''<#e0Gfe0(L&-'<#e0hf
!"#$%"&8'5'$&/'(H'7*#'&+#'4'$&/'E'/.:=.$8./'#;.':.,,'&*%7.='"&';*%$&'Z$&:=.$#":':$&:.=
:.,,',"&.83
M:$&/'S'L$8#=+.&#.=+,3'KI?I@'?JVVi@W'M3UUJ[UUh

@,'%,e0gfe0S+e0bfEfe0@%#+2,e0gfe0T*$<e0:fe06</+7%,e0Df
d+,.:*,$='7$8"8'+6'#;.'$,#.=$#"+&'"&'81"&':+,,$-.&'%.#$7+,"8%'"&'=.8Z+&8.'#+'"&'>">+'
/.c$%.#;$8+&.'#=.$#%.&#W'.66.:#8'+&'#;.'8X&#;.8"8'+6':+,,$-.&'#XZ.')'$&/')))H':+,,$-.&$8.H''
$&/'#"88*.'"&;"7"#+=8'+6'%.#$,,+Z=+#."&$8.83
Q='S'(.=%$#+,3'2iR'?JVVJ@W'M3UhI[UbU

@2*'*2,e0Dfe0W&--e0?fRfe0:*##+#e0gf(f
MZ;"&-+%X.,"&'#*=&+>.='"&/*:./'7X'>"#$%"&'(K'"&'\,[bV':.,,83'B+,.'"&':.,,'/"66.=.&#"$#"+&3
S'Q"+,'C;.%3'Jbi'?2IUI@W'M32IVRb[2IVUV

@mT&--"e0hfe0:,'*$*2&e0hfe0:,'*$*2&e0gfe0W,'%<;e0hfe06<4>*#e0(fe0T<&FF-&4e0:fUf
e+=%$,'%X.,+Z+.8"8'7*#'$7&+=%$,'k',X%Z;+:X#.'=.8Z+&8.8'"&'>"#$%"&'('=.:.Z#+='
1&+:1+*#'%":.3
S'C,"&')&>.8#3'2VI'?JVVJ@W'M32VI2[2VII

@mT&--"e0hfe0T<&FF-&4e0:fUf
!"#$%"&'('$&$,+-8'$&/'7=.$8#':$&:.=3
B.:.&#'B.8*,#8'C$&:.='B.83'2bi'?JVVK@W'M3KKK[KiU

@mT&--"e0hfe0R<4<'&$$,e0?fe0T<&FF-&4e0:fUf
!"#$%"&'('$&/';.%$#+,+-":$,'%$,"-&$&:X3'C;$Z#.='Ib3
)&W'O.,/%$&H'j"1.'$&/'L,+=".*cH'./"#+=8H'!"#$%"&'('?J&/'./"#"+&@H'4,8.>".=')&:3'?JVVh@

@mP<*#e0hfe0W+4#&e0Dfe0R7\4*$%e0hfhfe0G"-&'e0Hf
k;.'.66.:#8'+6'>$="$7,.',.>.,8'+6'%$#.=&$,'>"#$%"&'('+&'7=$"&''/.>.,+Z%.&#'$&/'$/*,#'
7.;$>"+*=3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

@#/&#*&e0Tfe0]*#0\&&-e06fe06*&"*&4$e0hfRf
4>"/.&:.'6+='$&'$*#+"%%%*&.'Z$#;+-.&.8"8'+6'>"#","-+3
j"-%.&#'C.,,'B.83'2b'?JVVK@W'M3IV[2VV



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jhb

@4.wx&5MR<4s#e0Ufe0Us->&4e0:f\fe0\<#5s-&5M!*#7%<e0hfRfe0P*44,)*e0Rfhfe0W&47,*#<e0RfDfH'
.#'$,3
CBd2'=.-*,$#.8'2αHJh[/";X/=+cX>"#$%"&'(K["&/*:./'β[:$#.&"&'%+,.:*,$='.cZ+=#'$&/'4[
:$/;.="&'"&/*:#"+&'"&':+,+&':$&:.=':.,,83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

@m?&/*#e0!fe0A%&'#&"e0?fEfe0:*>'$4*e0(fe0G,'>*#e0hf(fe0@m\<4>*#e0(fRfe0H&P+7*e0:fSf
B./*:./'8.=*%'2HJh?0\@J'>"#$%"&'(K',.>.,8'"&'Z=./&"8+&.[#=.$#./'$/+,.8:.&#8'F"#;'
8X8#.%":',*Z*8'.=X#;.%$#+8*83
5:#$'j./"$#='M:$&/3'bU'?2IRI@W'M32VI[222

@4$-&;;e0hf?fe0P*+'7%&4e0hfe0:<FF>*##e0?fe0:*#4*$%e0Ufe0h<<'$e0:f\f
k;.'>"#$%"&'('=.:.Z#+='-.&.'>$="$&#'"8'$88+:"$#./'F"#;'#;.'Z=.>$,.&:.'+6'#XZ.'J'/"$7.#.8'
%.,,"#*8'$&/':+=+&$=X'$=#.=X'/"8.$8.3
("$7.#":'d./":"&.'2U'?JVV2@W'M3UiJ[Uih

@4_<--e0Gfe0?,..-&e0Rfe0U4,#7&e0Rf
466.:#8'+6'>"#$%"&'('+&'"&8*,"&'$&/'-,*:$-+&'8.:=.#"+&'"&'&+&["&8*,"&[/.Z.&/.&#'/"$7.#.8'
%.,,"#*83
5%'S'C,"&'e*#=3'hI'?2IIi@W'M32VUK[2VUR

@=&4)&4/%e0Pfe0H&7*--<##&e0Wfe0E*&4e0Rfe00?+$/&&4$'e0@fe0]*-72Le0HfH'.#'$,3
2'$,Z;$HJh[/";X/=+cX>"#$%"&'(K'"&/*:.8'$&'$*#+$&#"-.&[8Z.:"6":'k[;.,Z.='2nk[;.,Z.='J'
"%%*&.'8;"6#'"&'e0('%":.'"%%*&"G./'F"#;'L5(bh'?M3hJi[hiK@3

' ("$7.#.8'iI'?JVVV@W'M32KV2[2KVR
@=&4)&4/%e0Pfe0H&7*--<##&e0Wfe0]*-72Le0Hfe0]&4'$+"Fe0(fe0H&;<=&4&e0hfH'.#'$,3

)/.&#"6":$#"+&'$&/'"%%*&.'=.-*,$#"+&'+6'Jh[;X/=+cX>"#$%"&'([2[α[;X/=+cX,$8.'"&'%*="&.
%$:=+Z;$-.83
C,"&'4cZ')%%*&+,3'2JV'?JVVV@W'M32KI[2ib

@=&4)&4/%e0Pfe0!$<FF&-'e0Tfe0]*-72Le0Hfe0\,+-,&$$,e0(fe0W<+--,<#e0?fe0R*$%,&+e0Af
B.-*,$#"+&'+6'Jh[;X/=+cX>"#$%"&[([2α[;X/=+cX,$8.'7X')Oeγ'"&';*%$&'%+&+:X#":'k\j2'
:.,,83
S'M#.='Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3ihK[ihh

@=&4)&4/%e0Pfe0!$<FF&-'e0Tfe0\,+-,&$$,e0(fe0W<+,--<#e0?fe0R*$%,&+e0Af
)%%*&.'=.-*,$#"+&'+6''Jh[;X/=+cX>"#$%"&'([2α[;X/=+cX,$8.'"&';*%$&'%+&+:X#.8n'
%$:=+Z;$-.83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

U*,e0!fgfe0D4+,$$e0RfPfe0:<e0VfAf
L5k5[K'/.6":".&:X'$7=+-$#.8'#;.'/.>.,+Z%.&#'$&/'%$"&#.&$&:.'+6'k';.,Z.='#XZ.'J':.,,83
j=+:'e$#,'5:$/'M:"3'NM5'2V2'?JVVi@W'M32IIK[2IIU

U*22*-*e0Vfe0D*'2,#&#e0Gfe0U*22*-*e0!fe0?*,'*#&#M!<2<-<_'2,e0(f
dC'2JUUH'$'>"#$%"&'('$&$,+-H'Z=.>.&#8'$:*#.'-=$6#[>.=8*8[;+8#'/"8.$8.'"&'=$#'7+&.'
%$==+F'#=$&8Z,$&#$#"+&3
Q+&.'d$==+F'k=$&8Z,$&#3'JR'?JVV2@W'M3UbK[UbR

U*->&4e0:f\fe0\<#5*-&5M!*#7%<e0hfe0G';*.*e0hfe0W&47,*#<e0RfDfe0U+,/e0VfH'.#'$,3
!"#$%"&'(K'Z=+%+#.8'#;.'/"66.=.&#"$#"+&'+6':+,+&':$=:"&+%$':.,,8'7X'#;.'"&/*:#"+&'+6'4[
:$/;.="&'$&/'#;.'"&;"7"#"+&'+6''β[:$#.&"&'8"-&$,"&-3
S'C.,,'Q"+,3'2hi'?JVV2@W'M3KbI[KUR

U*->&4e0:f\fe0!*#7%&5MA*4)*"<e0Rfe0@4.<#&5MR<4*#e0Ufe0P*44,)*e0Rfhfe0A<4.<#MA*4.<e0
Afe0R+#<5e0(f
L.&.#":'8"-&$#*=.8'+6'/"66.=.&#"$#"+&'"&/*:./'7X'2αHJh[/";X/=+cX>"#$%"&'(K'"&';*%$&'
:+,+&':$&:.=':.,,83
C$&:.='B.83'bK'?JVVK@W'M3RRII[RUVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JhR

U*#e0ofe0!,>;'<#e0?fif
5&#"8.&8.'1&+:1+*#'+6'\0sQi'7,+:18'2HJh[/";X/=+cX>"#$%"&'(K'"&;"7"#"+&'+6':[%X:'
.cZ=.88"+&3
S'4&/+:="&+,3'2bI'?JVV2@W'M32hK[2hI

U*#.*e0HfTfe0R,*<e0Hfe0D4&>)-*"e0RfPfe0!,4<,'e0hfe0S*4<<2%,e0?fH'.#'$,3
k$=-.#./'$7,$#"+&'+6'#;.'Jh[;X/=+cX>"#$%"&'('2$,Z;$[;X/=+cX,$8.'.&GX%.W'.>"/.&:.'6+='
81.,.#$,H'=.Z=+/*:#">.H'$&/'"%%*&.'/X86*&:#"+&3
j=+:'e$#,'5:$/'M:"3'NM5'IU'?JVV2@W'M3RiIU[RhVK

U*#,e0Rf(fe0T#*;;e0Rfe0H<##&4e0:fe0W4*+#e0hfe0W*+4e0RfUfH'.#'$,3
!"#$%"&'('=.:.Z#+='$,,.,.':+%7"&$#"+&8'"&6,*.&:.'-.&.#":'8*8:.Z#"7","#X'#+'#XZ.'2'/"$7.#.8'
"&'L.=%$&83
("$7.#.8'iI'?JVVV@W'M3hVi[hVR

U*;;e0Tf(fe0\+&#$%&4e0Pfe0W<".&#e0Wfe0P*4'&#e0Sf\fe0:*4=,>*e0?fhfH'.#'$,3
4$=,X'+&8.#'+6'$:#"+&'$&/'.66":$:X'+6'$':+%7"&$#"+&'+6':$,:"Z+#=".&.'$&/'7.#$%.#;$8+&.'
/"Z=+Z"+&$#.'"&'#;.'#=.$#%.&#'+6'Z8+="$8"83
S'5%'5:$/'(.=%$#+,3'iU'?JVVK@W'M3iU[hU

U*42e0Tf!fe0E<<e0Rfe06*>e0hf:fe0T,>e0hfAf
M#$=#':+/+&'Z+,X%+=Z;"8%8'"&'#;.'>"#$%"&'('=.:.Z#+='$&/':+,+=.:#$,':$&:.='="813
C$&:.='T.##3'?JVVh@'"&'Z=.883

U*42e0!fWfe0!+%e0Hf:fe0g<+#e0hfVf
5'Z",+#'8#*/X'#+'$88.88'#;.'8$6.#X'$&/'.66":$:X'+6'#+Z":$,':$,:"Z+#="+,'#=.$#%.&#'"&'
:;",/;++/'Z8+="$8"83
j./"$#='(.=%$#+,3'2b'?2III@W'M3KJ2[KJh

U*42,#'<#e0hfSfe0R,$4<=,7e0Wfe0R&44,--e0hfGf
k;.'=+,.'+6'&"#=":'+c"/.'"&'%*,#"Z,.'8:,.=+8"83
S'd+,'d./3'Rh'?2IIR@W'M32Ri[2Ub

U*4'*.e0Hfe0!*,#,e0?fe0]&4>*e06f
C+%7"&$#"+&'+6'jN!58+,'$&/'#+Z":$,':$,:"Z+#="+,'"&'>"#","-+3
(.=%$#+,+-X'2IR'?2IIU@W'M32bR[2RV

U*4'*.e0Hfe0!*,#,e0?fe06*/;*-e0?f
C$,:"Z+#="+,'"&'>"#","-+W'$'Z=.,"%"&$=X'8#*/X3
j./"$#='(.=%$#+,3'2b'?2III@W'M3K2R[KJV

U*'7+*-e0Rfe0D%&4+=*$%e0Dfe0T*_*,e0Dfe0D<-2<FFM?+),#e06fe0A<',>,e0(fWf
M#=$#.-".8'#+'"%Z=+>.',+&-[#.=%'+*#:+%.8'$6#.='=.&$,'#=$&8Z,$&#$#"+&3
e'4&-,'S'd./3'Kib'?JVVJ@W'M3hUV[hIV

U*$&-e0!fe0S*44*/%&4e0Dfe0W&44"e0hfe0W+##e0Hfe0!,->*#e0(fe0!">><#'e0Hf
B.,$#"+&8;"Z'7.#F..&'8.=*%'>"#$%"&'('%.#$7+,"#.',.>.,8'$&/'/"8.$8.'$:#">"#X'"&'.$=,X'
"&6,$%%$#+=X'Z+,X$=#;="#"83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

U&.+--*e0Rfe0H&',.&4,<e0]fe0\4*5,*#<e0(fe0.m(j+,#<e0?fe0U+7*e0(fe0U*;*77,<e0\f
466.:#8'+6'$'>"#$%"&'('$&$,+-'+&'/"$7.#.8'"&'#;.'7"+'7=../"&-'?QQ@'=$#3
S'C.,,'Q"+:;.%3'?M.Z#3'JVVb@H'4Z*7'$;.$/'+6'Z="&#3

U&&%-e0HfRfe0!2<_4<#'2,e0?fhfe0P&+#/e0\fTfe0E<#/e0!fDfe0!$*>&"e0Df(fe0S&-.>*#e0Hf
5&#"Z=+,"6.=$#">.'.66.:#8'+6'2HJh[/";X/=+cX>"#$%"&'(K'+&'Z="%$=X':*,#*=.8'+6';*%$&'
Z=+8#$#":':.,,83
C$&:.='B.83'hi'?2IIi@W'M3UVh[U2V

U&&%-e0HfRfe0!&$<e0Gfe0:'+e0hfgfe0S&-.>*#e0Hf
j=.:,"&":$,'$:#">"#X'+6'1.#+:+&$G+,.'"&':+%7"&$#"+&'F"#;':$,:"#="+,'+='#;.'>"#$%"&'('$&$,+-
4Q'2VUI'+&'Z=+8#$#.':$&:.=':.,,83
S'N=+,3'2bU'?JVVJ@W'M32hUK[2hUU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JhU

U&#/e0`fe0R&%$*e0?f?fe0R&%$*e0?f\f
j=+;"7"#"&'"8'"&>+,>./'"&'#;.'$&#"Z=+,"6.=$#">.'$:#"+&'+6'>"#$%"&'('"&'7=.$8#':$&:.=':.,,83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

U&##*e0\fe0(.<4,#,e0Pf
1α,25[(";X/=+cX>"#$%"&'(K'"&;"7"#8'/"66.=.&#"$#"+&H'%$#*=$#"+&H'$:#">$#"+&'$&/'8*=>">$,'
+6'/.&/="#":':.,,8',.$/"&-'#+'"%Z$"=./'$,,+=.$:#">.'k':.,,'$:#">$#"+&3
S')%%*&+,3'2bi'?JVVV@W'M3JiVh[Ji22

U&##*e0\fe0]+-7*#<e0Rfe0?<#7*4,e0(fe0S*77%&$$,e0Sfe0!<55*#,e0!fe0(.<4,#,e0Pf
("66.=.&#"$,':;.%+1"&.'Z=+/*:#"+&'7X'%X.,+"/'$&/'Z,$8%$:X#+"/'/.&/="#":':.,,83
S')%%*&+,3'2bI'?JVVJ@W'M3bbRK[bbRb

U&4&5MR*7&.*e0Wfe0P<;&5MW<$&e0hfe0W&4#*)&+e0Af
5&#"7+/".8'#+'/".#$=X'$&#"-.&8'"&'=;.*%$#+"/'$=#;="#"8A'Z+88"7,.'%+,.:*,$='%"%":=X'
%.:;$&"8%3
C,"&'C;"%'5:#$'2b'?2II2@W'M32hK[2bh

U,&><#$,e0Pfe0R<#$,e0Ufe0!,4<#,e0Rfe0S4*$,7&--,e0Ufe0P&<#&e0WfGfH'.#'$,3
!"#$%"&'(K'$66.:#8'/"66.=.&#"$#"+&H'%$#*=$#"+&H'$&/'6*&:#"+&'+6';*%$&'%+&+:X#.[/.=">./'
/.&/="#":':.,,83
S')%%*&+,3'2bi'?JVVV@W'M3iiiK[iih2

U,--*,e0!fe0W,2-&e0HfHfe0G-,*'e0UfRf
2HJh[(";X/=+cX>"#$%"&'('Z=+/*:#"+&'$&/'=.:.Z#+='7"&/"&-'"&';*%$&'1.=$#"&+:X#.8'>$=".8'
F"#;'/"66.=.&#"$#"+&3
S'Q"+,'C;.%3'JbK'?2IUU@W'M3hKIV[hKIh

U,--*,e0!fe0W,2-&e0HfHfe0R*#7,*#$,e0RfPfe0A-,#&e0Ufe0:,#7&#)&4/'e0Rf
C$,:"*%'=.-*,$#"+&'+6'-=+F#;'$&/'/"66.=.&#"$#"+&'+6'&+=%$,';*%$&'1.=$#"&+:X#.8W'
%+/*,$#"+&'+6'/"66.=.&#"$#"+&':+%Z.#.&:.'7X'8#$-.8'+6'-=+F#;'$&/'.c#=$:.,,*,$=':$,:"*%3
S3'C.,,'j;X8"+,3'2iK'?2IIV@W'M3JIi

U,--*,e0!fe0W,2-&e0HfHfe0!+e0Rfhfe0?*$#*>e0(fe0()&e0hf
2HJh'['(";X/=+cX>"#$%"&'(K'*Z=.-*,$#.8'#;.'Z;+8Z;$#"/X,"&+8"#+,'8"-&$,"&-'Z$#;F$X'"&'
;*%$&':.=$#"&+:X#.8'7X'"&:=.$8"&-'Z;+8Z;+,"Z$8.'C',.>.,83
S'C,"&')&>.8#3'Ib'?2IIh@W'M3bVJ

U,#&$$&e0Tf]fe0g&&e0gfTfe0(>&/*.5,&e0Wfgfe06*/;*-e0!f
!"#$%"&'('=.:.Z#+='$8'$'/=*-'/"8:+>.=X'#$=-.#3
d"&"'B.>'d./'C;.%3'K'?JVVK@W'M32IK[JVi

U,4*77,#,e0WfRfe0],#7&#7,e0Afe0P<4&#5,e0!fe0h<4,55<e0Rfe0D<'$,e0(fH'.#'$,3
0=$,':$,:"#="+,'"&'#;.'#=.$#%.&#'+6'8:,.=+/.=%$'u.&':+*Z'/.'8$7=.v3
S'(.=%$#+,'k=.$#3'22'?JVVV@W'M3JVR[JVU

U,$$*'e0(f\fe0H*_'<#M:+/%&'e0Wfe0P,e0Dfe0]*#0H*>e0?fRfe0E,--&$$e0EfAfH'.#'$,3
!"#$%"&'('$&/':$,:"*%'"&#$1.'"&'=.,$#"+&'#+'#XZ.'J'/"$7.#.8'"&'F+%.&3
("$7.#.8'C$=.'JI?K@'?JVVb@W'M3'bhV[bhb

U<-*4e0RfTfe0\&##,#/'e0Afe0U*42e0Rfe0\+;$*e0Rf!fe0\&_,4$5e0Hf(f
466.:#'+6'#;.'>"#$%"&'(K'$&$,+-')Ts'JK[RhhK'+&'$Z+Z#+8"8'$&/'8.&8"#">"#X'#+'6=$:#"+&$#./'
=$/"$#"+&'"&'7=.$8#'#*%+=':.,,8'$&/'&+=%$,';*%$&'6"7=+7,$8#83
C$&:.='C;.%+#;.='j;$=%$:+,3'h2'?JVVK@W'M3i2h[iJ2

U<-&2e0DfAfe0R+4$%"e0!fe0W-+$$e0!fGfe0W<&%>e0RfSfe0b<+e0(fH'.#'$,3
e+>.,'&+&8.:+8#.=+"/$,'>"#$%"&'('=.:.Z#+='%+/*,$#+='"&;"7"#8'#;.'-=+F#;'+6'TeC$j'
c.&+-=$6#'#*%+=8'"&'$#;X%":'%":.'F"#;+*#'"&:=.$8./'8.=*%':$,:"*%3
j=+8#$#.'iI'?JVV2@W'M3JJi[JKK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JhI

U<4<l#,7+e0(fAfe0?<)'*%>e0DfGfe0R<*#e0hf
M.$8+&'+6'/"$-&+8"8'"8'$'8#=+&-'Z=+-&+8#":'6$:#+='"&':$&:.=3'5'Z+88"7,.'=+,.'+6'8*&["&/*:./
>"#$%"&'(3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

U<'#&4e0\f:fe0!+%e0WfMAfe0!,#,'%$*le0!fe0U&$&4'<#e0Tf!f
e+>.,';X7="/'$&$,+-8'+6':$,:"#="+,'F"#;'*&:+&>.&#"+&$,'2[8*78#"#*#.8'$&/'Z+#.&#"$#"&-'
8"/.[:;$"&83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

U<$$&4e0\fWfe0W&*+.<,#e0HfRf0B4.e0H&?&#5<e0AfPfe0b*4*7%e0hfRfe0A%&#e0!f:fe0D%<>;'<#e0
AfAf
k;.';$"=,.88'-.&.'%*#$#./'"&':+&-.&"#$,';$"=',+88'/"8+=/.=8'.&:+/.8'$'&+>.,'&*:,.$='
=.:.Z#+=':+=.Z=.88+=3
L.&.8'(.>3'2h'?JVV2@W'M3JbUR[JRV2

U<+4/%<-*>,e0Rf:fe0(2%$&4e0hfe0T+e0gfe0R<44,'e0HfPf
)&'>"#=+'$&/'"&'>">+'"&;"7"#"+&'+6',">.=':$&:.=':.,,8'7X'2HJh[/";X/=+cX>"#$%"&'(K3
C$&:.='T.##3'2h2'?JVVV@W'M3IR[2VJ

U<+4/%<-*>,e0Rf:fe0R<44,'e0HfPf
2HJh[(";X/=+cX>"#$%"&'(K'"&',"Z"+/+,'6+='#;.'#=.$#%.&#'+6';.Z$#+:.,,*,$=':$=:"&+%$W'
:.,,*,$=H'$&"%$,'$&/':,"&":$,'8#*/".83
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'UI[IV?2[h@'?JVVi@W'M3h2K[h2U

U4,$7%*4.e0?f!fe0W*4<#e0hf(fe0\&4%*4.''<#0.&0]&4.,&4e0Rf
(".#$=X':$,:"*%H'>"#$%"&'(H'$&/'#;.'="81'+6':+,+=.:#$,':$&:.='"&'M#+:1;+,%H'MF./.&3
C$&:.='4Z"/.%"+,'Q"+%$=1.=8'j=.>3'h?22@'?2IIb@W'M3UIR[IVV

U4<==&.,#,e0HfRfe0D'<+2*'e0AfHfe0H&F$<'e0Pfhfe0R*#<-*/*'e0!fAf
2HJh[(";X/=+cX>"#$%"&'(K'=.:.Z#+=8'"&';*%$&',.*1+:X#.83
M:".&:.'JJ2'?2IUK@W'M322U2[22UK

U43F&4e0Tfe0]&&#'$4*e0DfHfe0h,4,2<_'2,e0\fSfe0T+>*4e0?f
("8#="7*#"+&'+6'2HJh[('=.:.Z#+='"%%*&+=.$:#">"#X'"&'#;.'=$#'7=$"&'$&/'#;.'8Z"&$,':+=/3
S'C;.%'e.*=+$&$#3'2b?J@'?2III@W'M32Kh[2ih

U4"'$<_'2"e0hf:fe0R+5,<0Ufhfe0!&=&4*#e0!fe0A-&>&#'e0DfPf
466.:#'+6'N!Q'Z;+#+#;.=$Z".'$&/'+=$,':$,:"#="+,'?2HJh'/";X/=+cX>"#$%"&'(K@'+&'>"#$%"&'('
Z;+#+8X&#;.8"8'"&'Z$#".&#8'F"#;'Z8+="$8"83
S'5%'5:$/'(.=%$#+,3'Kh'?2IIb@W'M3bIh[bIh

U+7%*75e0Gfe0!$+>;Fe0EfGfe0!$*7%<_,*2e0GfTfe0!$*7%<_,*2e0RfTf
!"#$%"&'('"&:=.$8.8'.cZ=.88"+&'+6'#;.'#X=+8"&.';X/=+cX,$8.'-.&.'"&'$/=.&$,'%./*,,$=X'
:.,,83
d+,'Q=$"&'B.83'Kb'?2IIb@W'M32IK[2Ib

?*),#<=,$7%e0(fe0!+*4&5MU,#5<#e0EfPfe0!<<"e0Tfe0!$4"#*.2*e0Tfe0A%4,'$*2<'e0!f
4cZ=.88"+&'+6':$,7"&/"&[(?JU1@'"&'$'Z$&:=.$#":'"8,.#'7.#$[:.,,',"&.'Z=+#.:#8'$-$"&8#'
:X#+1"&.["&/*:./'$Z+Z#+8"8'$&/'&.:=+8"83
4&/+:="&+,+-X'2iJ'?JVV2@W'M3KbiI[Kbhh

?*72&e0Rfe0H%,)Mh*-)+$e0!fe0A*##&--*e0Wfe0(-&4$e0Ufe0?*,#&e0Afe0R7S*4-,#e0Hf
j=.>.&#"+&'$&/'#=.$#%.&#'+6':;=+&":'=.,$Z8"&-'.cZ.="%.&#$,'$,,.=-":'.&:.Z;$,+%X.,"#"8'7X'
#=$&86+=%"&-'-=+F#;'6$:#+=[β23
S')%%*&+,3'2ib'?2II2@W'M3KV2J[KV2I

?*72&e0Rfe0W<#<><e0(fe0!7<$$e0HfGfe0A*##&--*e0Wfe0P&=,#&e0(fH'.#'$,3
CX#+1"&.["&/*:./'"%%*&.'/.>"$#"+&'$8'$'#;.=$ZX'6+='"&6,$%%$#+=X'$*#+"%%*&.'/"8.$8.3
S'4cZ'd./3'2UV'?2IIi@W'M32Ib2[2Ibb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JbV

?*%>*#e0(fe0:&4'%&"e0!fe0!,>;'<#e0?f
\.$=#'.c#=$:.,,*,$='%$#="c'-.&.'.cZ=.88"+&'Z=+6",.'"&'>"#$%"&'('=.:.Z#+='1&+:1+*#'%":.3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

?*,'*#&#M!<2<-<_'2,e0(fTfe0U*22*-*e0Vf!fe0!*>,-*e0!fUfe0W,#.&4+;e0Pfe0:*"4"e0Ufhfe0U*22*-*e
!fDf
5'>"#$%"&'('$&$,+-H'dC2JUUH'"&;"7"#8'$/>.&#"#"$,'"&6,$%%$#"+&'$&/'8*ZZ=.88.8'"&#"%$,'
,.8"+&8'"&'=$#'$+=#":'$,,+-=$6#83
k=$&8Z,$&#$#"+&'bK?R@'?2IIR@W'M3IKb[Ii2

?*>)&72e0Ef(fe0E&,'&4e0:fe0R&,&4e0Efe0P*)-&4e0Pfe0b+72&4e0:f
Q"+,+-":$,'$:#">"#X'+6'#;.'#;=..'%+&+[β[([-,*:+ZX=$&+8"/.8'+6'2HJh[
/";X/=+cX:;+,.:$,:"6.=+,3
)&#'S'!"#'e*#='B.83'hh'?2IUh@W'M3JbK[JbR

?*>)&72e0Ef(fe0E&,'&4e0:fe0b+72&4e0:f
Q"+,+-":$,'$:#">"#X'+6'6,*+="&.[8*78#"#*#./'2HJh[/";X/=+cX>"#$%"&'(K'"&'=$#8H'"&':;":1.&H'
$&/'"&'S$Z$&.8.'f*$",83
5&&'e*#='d.#$73'KV'?2IUb@W'M3I[2i

?*>'*"e0Af(fe0W&4$%Mh<#&'e0hfe0W4+#.,#e0\fe0A+#-,FF&e0Efhfe0H+)&4&$e0PfH'.#'$,3
T+&-[#.=%'*8.'+6'#+Z":$,':$,:"Z+#="+,'"&':;=+&":'Z,$f*.'Z8+="$8"83
(.=%$#+,+-X'2UI'?2IIi@W'M3JbV[Jbi

?*<e0Hf!fe0A*>;)&--e0Rfhfe0T<&FF-&4e0:fUfe0V'%,5+2*e0!fe0i'2<2<=,7e0Rf?fH'.#'$,3
d.#$7+,"8%'+6'2αHJh[/";X/=+cX>"#$%"&'(K'"&';*%$&'Z=+%X.,+:X#":',.*1.%"$'?\T[bV@'
:.,,8W'"&'>"#=+'7"+,+-":$,'$:#">"#".8'+6'#;.'&$#*=$,'%.#$7+,"#.8'+6'2αHJh[/";X/=+cX>"#$%"&'
(K'Z=+/*:./'"&'\T[bV':.,,83
M#.=+"/8'bb'?JVV2@W'M3iJK[iK2

?*''#,72e0TfRfe0W*-2>*#e0AfGfe0h<%#'<#e0Af!fe0R+,#.,e0hf?fe0g+e0EfHfH'.#'$,3
)&'>"#=+'$&/'"&'>">+'8#*/".8'#+'.>$,*$#.'#;.':+%7"&./'.66.:#8'+6':$,:"#="+,'$&/':"8Z,$#"&'"&'
/+-8'F"#;'8Z+&#$&.+*8,X[+::*=="&-'#*%+=83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

?*$#*>e0(f]fe0W,2-&e0HfHfe0!+e0Rfhfe0U,--*,e0!f
Mf*$%+*8':$=:"&+%$':.,,',"&.8'6$",'#+'=.8Z+&/'#+'2HJh[/";X/=+cX>"#$%"&'('/.8Z"#.'
&+=%$,',.>.,8'+6'#;.'>"#$%"&'('=.:.Z#+=3
S')&>.8#'(.=%$#+,3'2Vb?K@'?2IIb@W'M3hJJ[hJh

?*$#*>e0(f]fe0W,2-&e0HfHf0A%<e0hfTf
JW2HJh[(";X/=+cX>"#$%"&'(K'.&;$&:.8'#;.':$,:"*%'=.8Z+&8.'+6'1.=$#"&+:X#.83
S'C.,,'j;X8"+,3'2RU'?2III@W'M32UU

?*+e0!fEfe0H+)*-e0HfWfe0W<$$#&4e0Rfe0\&4%<-.e0PfRfe0E,'&e0UfRf
48#=$/"+,'$##.&*$#.8'Z=+-=$%%./':.,,'/.$#;'$6#.='8#=+1.[,"1.'"&a*=X3
S'e.*=+8:"3'JK'?JVVK@W'M322iJV[22iJb

?*=,.e0?+),#'$&,#e0Gfe0\*>*."e0(fe0?<$&>e0Afe0P,)&4>*#e0if(fe0T<4&#e0?f
!"#$%"&'('"&;"7"#8'#;.'$:#">$#"+&'+6'8#=.88[$:#">$#./'Z=+#."&'1"&$8.8'7X'Z;X8"+,+-":$,'$&/'
.&>"=+&%.&#$,'8#=.88.8'"&'1.=$#"&+:X#.83
S'4&/+:="&+,3'2RK?K@'?JVVJ@W'M3hJh[hKJ

?&.*&--,e0Af(fe0E*/#&4e0Rfe0D,*#e0gf:fe0R*55+77%&--,e0Pfe0!$*%&-e0UfSfH'.#'$,3
2αHJh[(";X/=+cX:;+,.:$,:"6.=+,'=./*:.8'=.a.:#"+&'$&/'"%Z=+>.8'8*=>">$,'"&'=$#',">.='
$,,+-=$6#83
\.Z$#+,+-X'Ki?h@'?JVV2@W'M3IJb[IKi

?&.*&--,e0Af(fe0E*/#&4e0Rfe0\+#$&4MH+_&e0Hfe0D,*#e0gf:fe0!$*%&-e0UfSfH'.#'$,3
2$,Z;$HJh[/";X/=+cX>"#$%"&'(K'8;+F8'8#=+&-'$&/'$//"#">.'"%%*&+%+/*,$#+=X'.66.:#8'
F"#;':X:,+8Z+="&.'5'"&'=$#'=.&$,'$,,+#=$&8Z,$&#83
E"/&.X')&#3'b2?2@'?JVVJ@W'M3JUU[JIb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jb2

?&.."e0Hfe0U<--<72e0(f!fe0A-*42e0!f(fe0!<<"e0Tfe0]*'*=*.*e0?fAfH'.#'$,3
k=$&86.:#"+&'$&/'+>.=.cZ=.88"+&'+6'#;.':$,:"*%'7"&/"&-'Z=+#."&':$,7"&/"&[(JUE'=.8*,#8'"&
$'8#"%*,$#+=X'.66.:#'+&'"&8*,"&'8X&#;.8"8'"&'$'=$#'β :.,,',"&.'?B)e'2Vib[KU@3
j=+:'e$#,'5:$/'M:"3'NM5'Ii'?2IIR@W'M32Ib2[2Ibb

?&,7%4*$%e0hfe0!7%,--,e0Rfe0T&4)&4e0(fe0W*%>&4e0Sf(fe0A5*4#&$52,e0WfRfe0U*+'e0?f
\$"='6+,,":,.'.cZ=.88"+&'+6'2HJh[/";X/=+cX>"#$%"&'(K'=.:.Z#+=8'/*="&-'#;.'%*="&.';$"='
:X:,.3
Q='S'(.=%$#+,3'2K2'?2IIi@W'M3'iRR[iUJ

?&,7%4*$%e0hfe0R3--&4e0!fRfe0T&4)&4e0(fe0W*+>e0:fMUfe0W*%>&4e0Sf(f
Q"+,+-":'.66.:#8'+6'#+Z":$,':$,:"Z+#="+,'?dC'IVK@'#=.$#%.&#'"&'Z8+="$#":'81"&3
S'5%'5:$/'(.=%$#+,3'Kb'?2IIR@W'M32I[JU

?&,7%4*$%e0hfe0U&4&5e0(fe0R3--&4e0!fRfe0A%&#e0DfAfe0T&4)&4e0(fH'.#'$,3
k+Z":$,':$,:"#="+,'?2HJh[/";X/=+cX>"#$%"&'(K@'#=.$#%.&#'+6'Z8+="$8"8W'$&'
"%%*&+;"8#+,+-":$,'.>$,*$#"+&3
5:#$'(.=%'!.&.=+,3'?M#+:1;+,%@'RR'?2IIR@W'M3JbU[JRJ

?&'7,/#<e0Rfe0U,/+&$e0]fe0]*-5*',#*e0Wfe0P&#'e0!fe0b+)-&4e0?fe0S4&#7%e0PfH'.#'$,3
O$8'.&-$-.%.&#'"&/*:.8'#;.'%$#*=$#"+&'+6'/.&/="#":':.,,8'?(C{8@H'#;.'=.,.$8.'+6'
"&#.=,.*1"&'?)T@[27.#$H'$&/'#;.'Z=+/*:#"+&'+6'"&#.=6.=+&'-$%%$'"&'#;.'$78.&:.'+6')T[2J'
/*="&-'(C[k':.,,':+-&$#.'"&#.=$:#"+&W'$'&.F'=+,.'6+='O$8',"-$&/'"&'"&6,$%%$#+=X'
=.8Z+&8.83
S'4cZ'd./3'2IJ'?JVVV@W'M32bb2[2bbU

?&'#,2e0Pf
k;.':.,,*,$='"+&":'7$8"8'+6';XZ.=#.&8"+&'$&/'$,,"./':,"&":$,':+&/"#"+&83
j=+-='C$=/"+>$8:'("83'iJ'?2III@W'M32[JJ

?&'#,72e0Pfe0P*4*/%e0hf
M;+=#[#.=%'.66.:#8'+6'2HJh'/";X/=+cX>"#$%"&'(K'+&'7,++/'Z=.88*=.'"&'.88.&#"$,'
;XZ.=#.&8"+&3
E"/&.X'"&#.=&$#"+&$,'Jb'?2IUi@W'M3JVb

?,*7%"e0?fe0]*#.&_*--&e0Wfe0W&-*,7%e0!fe0T&44MA<#$&e0hfe0\>"4e0]fH'.#'$,3
Q.&.6":"$,'.66.:#'+6'2HJh[/";X/=+cX>"#$%"&'(K'+&':X#+1"&.[#=.$#./';*%$&'Z$&:=.$#":'
"8,.#83
S'4&/+:="&+,3'2bI'?JVV2@W'M32b2[2bU

?,*7%"e0?fe0]*#.&_*--&e0Wfe0T&44MA<#$&e0hfe0R<&4>*##e0Gfe0!*77%&$$,e0UfH'.#'$,3
2HJh[/";X/=+cX>"#$%"&'(K'Z=+#.:#8'B)e%hO'$&/';*%$&'"8,.#':.,,8'$-$"&8#':X#+1"&.[
"&/*:./'$Z+Z#+8"8W'"%Z,":$#"+&'+6'#;.'$&#"$Z+Z#+#":'Z=+#."&'5JV3
4&/+:="&+,+-X'2iK'?JVVJ@W'M3iUVI[iU2I

?,*5e0!fe0R*-7*#/,<e0Rfe0R,--&4e0Re0D<>-,#'<#e0Hf?f
5'>"#$%"&'(K'/.=">$#">.'?CQ'2VIK@'"&/*:.8'&.=>.'-=+F#;'6$:#+='$&/'Z=.>.&#8'
&.*=+#=+Z;":'/.6":"#8'"&'8#=.Z#+G+#+:"&[/"$7.#":'=$#83
("$7.#+,+-"$'iJ'?2III@W'M32KVU[2K2K

?,7&e0?f:fe0\4&&#e0:f
j=.8.&:.'"&';*%$&'.Z"/.=%$,':.,,8'+6'$'8+,*7,.'Z=+#."&'Z=.:*=8+='+6'#;.':=+88[,"&1./'
.&>.,+Z.W'$:#">$#"+&'+6'#;.':=+88[,"&1"&-'7X':$,:"*%'"+&83

' C.,,'2U'?2IRI@W'M3bU2
?<)),#'e0Gfe0H<)45*#'2,e0Ufe0:*+#e0Sfe0(,><#&e0Pfe0W,#.&4+;e0PfH'.#'$,3

466":$:X'+6'+=$,,X'$/%"&"8#.=./'CQ'2VIKH'$&'eLO["&/*:"&-'>"#$%"&'('=.:.Z#+=',"-$&/H'"&'
#;.'6"%7="$'6+=&"c',.8"+&'%+/.,3
M+:'e.*=+8:"'578#=3'JK'?2IIR@W'M3UU2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JbJ

?<7%&-e06fe0E+4$5e0hfRfe0R,$'7%-&4e0(fe0T-*%<-5e0Wfe0R<4*'e0Hf
k;.':=X8#$,'8#=*:#*=.'+6'#;.'&*:,.$='=.:.Z#+='6+='>"#$%"&'('7+*&/'#+'"#8'&$#*=$,',"-$&/3
d+,'C.,,3'h'?JVVV@W'M32RK[2RI

?<7%&-e06fe0:<+4*,e0!fe0?<.4,/+&'e0PfAfe0A,&',&-'2,e0Sfe0S+l,'%,>*e0DfH'.#'$,3
j=+#."&[,"-$&/'"&#.=$:#"+&'"&'>"#$%"&'('&*:,.$='=.:.Z#+=3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

?<>*#<e0Rf(fe0U&4*e0Ufe0G#/-&4e0TfPfe0R+,#.,e0hf?fe0A%*#*#MT%*#e0(fH'.#'$,3
C$,:"#="+,'$&/'Z$=":$,:"#+,'"&/*:.'-=+F#;'"&;"7"#+=X'.66.:#8'"&'%*,#"Z,.'%X.,+%$'"&'"&'
>"#=+'8X8#.%83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

?<'&#)-<<>e0(fPfe0h<&e0hf?fe0g<+#/e0?f!fe0E,#$&4e0EfGf
4%.=-"&-'.Z"/.%":'+6'#XZ.'J'/"$7.#.8'"&'X+*#;3
("$7.#.8':$=.'JJ?J@'?2III@W'M3Kih[Khi

?<'$*#.e0!f\f
N,#=$>"+,.#',"-;#'%$X':+&#="7*#.'#+'-.+-=$Z;":'$&/'=$:"$,'7,++/'Z=.88*=.'/"66.=.&:.83
\XZ.=#.&8"+&'KV'?2IIR@W'M32hV[2hb

?<$2,&_,75e0Ufe0!,7,#'2*e0Efe0T<-,#'2,e0(fe0H&P+7*e0:fSf
d+/.,'+6'#;=..[/"%.&8"+&$,'8#=*:#*=.'+6'>"#$%"&'('=.:.Z#+='$&/'"#8'7"&/"&-'%.:;$&"8%'
F"#;'2αHJh[/";X/=+cX>"#$%"&'(K3
j=+#."&8'ii?K@'?JVV2@W'M32UU[2II

?<$'e06fgfe0P,+e0Rfe0(#.&4'<#e0GfAfe0S4&&.>*#e0PfUf
5'/"66.=.&#"$,'8:=..&'6+=',"-$&/[=.-*,$#./'-.&.8W'"/.&#"6":$#"+&'+6'\+c52V'$8'$'#$=-.#'+6'
>"#$%"&'(K'"&/*:#"+&'"&'%X.,+"/',.*1.%":':.,,83
d+,'C.,,'Q"+,3'2U'?2IIU@W'M32I22[2I2U

?<5&#e0Sfe0g*#/e0`fSfe0:+"#%e0:fe0U<--*2e0Rf
5&#"Z=+,"6.=$#">.'$:#"+&'+6'>"#$%"&'([=.,$#./':+%Z+*&/8'$&/'"&8*,"&[,"1.'-=+F#;'6$:#+='
7"&/"&-'Z=+#."&'h'$::*%*,$#"+&3
S'e$#,'C$&:.=')&8#3'UI'?2IIR@W'M3bhJ[bhb

?+;;4&7%$e0?fe0:<-')<&4e0Sf
e.*=+$:#">.'8#.=+"/8W'%.:;$&"8%8'+6'$:#"+&'$&/'&.*=+Z8X:;+Z;$=%$:+,+-":$,'
Z.=8Z.:#">.83
k=.&/8'e.*=+8:"3'JJ'?2III@3'M3i2V[i2b

!*%,#e0Rf@fe0A*#.*e0(fGfe0g<4+2</-<e0Tfe0R+#/*#e0Rfife0!*.&e0Rfe0T,42*-,e0bf
2HJh[(";X/=+cX>"#$%"&'(K'=.:.Z#+='.cZ=.88"+&'"&'8*Z.=6":"$,'#=$&8"#"+&$,':.,,':$=:"&+%$'
+6'#;.'7,$//.=W'$'Z+88"7,.'Z=+-&+8#":'6$:#+=�
4*='N=+,3'iR?2@'?JVVh@W'M3hJ[hR

!*%;*5,.<+e0Hfe0!$4*=<4*=.,e0Ufe0D<-,<+e0Dfe0\&4<>,7%*-<'e0\fe0b*F,4,<+e0\fH'.#'$,3
M"-&"6":$&#'.cZ.="%.&#$,'/.:=.$8.'+6'#;.';.Z$#+:.,,*,$=':$=:"&+%$'"&:"/.&:.'"&'CK\nMX'
%":.'$6#.=',+&-[#.=%'$/%"&"8#=$#"+&'+6'4Q2VUIH'$'>"#$%"&'('$&$,+-*.3
0&:+,'B.83'2K?h@'?JVVK@W'M3Jb2[JbU

!*2*,e0gfe0T,'%,><$<e0hfe0H&>*"e0RfWf
d.#$7+,":'$&/':.,,*,$='$&$,X8"8'+6'$,+Z.:"$'"&'>"#$%"&'('=.:.Z#+='1&+:1+*#'%":.3
S'C,"&')&>.8#3'2VR'?JVV2@W'M3Ib2[Ibb

!*-*5*4MR*4$,#&5e0Gfe0P*57*#<MU<#7&e0GfAfe0\<#5*-&50P,4*MP,4*e0\fe0G'7+.&4<MH&0-<'0?,<'e0
Ufe0:&4#*#.&5M(=,-*e0Rf
e*#="#"+&$,'/.#.=%"&$&#8'+6'.Z"#;.,"$,'+>$="$&':$&:.='="81W'$':$8.[:+&#=+,'8#*/X''"&'d.c":+3
0&:+,+-X'bK'?JVVJ@W'M32h2[2hR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JbK

!*--+'$<e0Sfe0P*#5*=&77,*e0(fe0R*72*"e0Af?f
C;.%+1"&.8'$&/':;.%+1"&.'=.:.Z#+=8'"&'k[:.,,'Z="%"&-'$&/'k;2nk;J[%./"$#./'
=.8Z+&8.83
)%%*&+,+-X'k+/$X'2I'?2IIU@W'M3hbU[hRi

!*-<><#e0Wfe0P&#'7%<_e0Hfhfe0?%&&e0Pfe0('%<+4,*#e06fe0!,#/%e0WfH'.#'$,3
QRnC(JU':+8#"%*,$#"+&'"8'.88.&#"$,'6+='#;.';+%.+8#$8"8'+6'#;.'C(i^C(Jh^'
"%%*&=.-*,$#+=X'k':.,,8'#;$#':+&#=+,'$*#+"%%*&.'/"$7.#.83
)%%*&"#X'2J'?JVVV@W'M3iK2[iiV

!*>)4<<2e0Uf
5,6$:$,:"/"+,'$&/':$,:"#="+,'"&'#;.'Z=.>.&#"+&'+6'7+&.',+88'$6#.='+=-$&'#=$&8Z,$&#$#"+&3
C$,:"6'k"88*.')&#3'bh'?2III@W'M3Ki2[KiK

!*>)4<<2e0Ufe0:&#.&4'<#0e6fTfe0T&</%e0(fe0R*7H<#*-.e0Ufe0\-*#=,--&e0(fH'.#'$,3
466.:#'+6':$,:"#="+,'+&'7+&.',+88'$6#.=':$=/"$:'+=',*&-'#=$&8Z,$&#$#"+&3
S'Q+&.'d"&.='B.83'2h'?JVVV@W'M32U2U

!*#7%&5e0Wfe0P<;&5MR*4$,#e0Gfe0!&/+4*e0Afe0P*)*#.&,4*M\*47,*e0hfPfe0U&4&5MS&4#*#.&5e0?f
2HJh[(";X/=+cX>"#$%"&'(K'"&:=.$8.8'8#="$#"$,'L(eO'%Be5'$&/'Z=+#."&'.cZ=.88"+&'"&'
$/*,#'=$#83
Q=$"&'B.8'd+,'Q=$"&'B.83'2VU'?JVVJ@W'M'2iK[2ib

!*#MU&.4<e0PfVfe0W,-)*<e0hf?fe0.&06*#7-*4&'e0\fUfe0],$<4,*e0hfAfe0R*4$+-e0Ufe0A*'$*x<e0Pf
\.#.=+-.&."#X'+6'>"#$%"&'('=.:.Z#+='-.&.'$88+:"$#"+&'F"#;':.,"$:'/"8.$8.'$&/'#XZ.'2'
/"$7.#.8'%.,,"#*83
5*#+"%%*&"#X'KU?b@'?JVVh@W'M3iKI[iii

!*#$,#,e0]fe0S&44,#,e0Uf?f
("66.=.&#"$#"+&'#;.=$ZX'+6'%X.,+/X8Z,$8#":'8X&/=+%.8W'6$:#'+='6":#"+&�
Q='S'\.%$#+,3'2VJ'?2IIU@W'M322Ji[22KU

!*;<4,$<e0Rf!fe0E,-7<Le0:fRfe0:*4;$&#7&e0TfAfe0P&_,'e0RfGfe0]*+/%$e0hfPfe0A*4'_&--e0!f
j;$=%$:+,+-":$,'"&/*:#"+&'+6'&.=>.'-=+F#;'6$:#+='%Be5'"&'$/*,#'7=$"&3
4cZ,'e.*=+,3'2JK'?2IIK@W'M3JIh[JKJ

!*;<4,$<e0Rf!fe0W4<_#e0Gfe0:*4$;&#7&e0TfAfe0E,-7<Le0:fRfe0]*+/%$e0hfPfe0A*4'_&--e0!f
C;=+&":'2HJh[/";X/=+cX>"#$%"&'(K[%./"$#./'"&/*:#"+&'+6'&.=>.'-=+F#;'6$:#+='%Be5'$&/
Z=+#."&'"&'TIJI'6"7=+7,$8#8'$&/'"&'$/*,#'=$#'7=$"&3
Q=$"&'B.83'bbK'?2IIi@W'M32UI[2Ib

!*$<e0gfe0T,2+"*>*e0Rfe0@,5+>,e0Tf
\"-;'Z=.>$,.&:.'+6'>"#$%"&'('/.6":".&:X'$&/'=./*:./'7+&.'%$88'"&'j$=1"&8+&98'/"8.$8.3
e.*=+,+-X'iI'?2IIR@W'M32JRK[2JRU

!*+#.&4'e0HfGfe0A%4,'$&#'&#e0Afe0E*;;-&4e06fPfe0!7%+-$5e0hfSfe0P*_4&#7&e0EfHfH'.#'$,3
)&;"7"#"+&'+6':[%X:'"&'7=.$8#'$&/'+>$="$&':$=:"&+%$':.,,8'7X'2HJh[/";X/=+cX>"#$%"&'(KH'
=.#"&+":'$:"/'$&/'/.c$%.#;$8+&.3
5&#":$&:.='(=*-8'i'?2IIK@W'M3JV2[JVU

!*_*.*e0:fe0T*_*>+4*e0Dfe0!%,><%*>*e0!fe0(2*,2,e0(fe0T,>+4*e0hf
d.#;X,Z;.&X,ZX="/"*%'"+&'?ddj^@'.&;$&:.8'-,*#$%$#.["&/*:./':X#+#+c":"#X'$-$"&8#'
/+Z$%"&.=-":'&.*=+&8'"&':*,#*=./'=$#'%.8.&:.Z;$,+&3
S'e.*=+8:"'B.83'iK'?2IIb@W'M3hh[bJ

!*_*.*e0:fe0T*_*>+4*e0Dfe0!%,><%*>*e0!fe0(2*,2,e0(fe0T,>+4*e0hf
("66.=.&#'%.:;$&"8%8'+6'-,*#$%$#.["&/*:./'&.*=+&$,'/.$#;'7.#F..&'/+Z$%"&.=-":'$&/'
&+&[/+Z$%"&.=-":'&.*=+&8'"&'=$#'%.8.&:.Z;$,":':*,#*=.3
S'e.*=+8:"'B.83'iK'?2IIb@W'M3hVK[h2V



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jbi

!*_*.*e0:fe0!%,><%*>*e0!fe0T*_*>+4*e0Dfe(2*,2,e0(fe0T,$*>+4*e0gfH'.#'$,3
d.:;$&"8%8'+6'=.8"8#$&:.'#+'e0["&/*:./'&.*=+#+c":"#X'"&':*,#*=./'=$#'/+Z$%"&.=-":'
&.*=+&83
S'e.*=+8:"'B.83'ib'?2IIb@W'M3hVI[h2U

!7*/-,<#&M!&_&--e0Wf(fe0W,''<##&$$&e0Rfe0!2*4<',e0!fe0()4*%*>e0Afe0W4*',$+'e0Df(f
5'>"#$%"&'(K'$&$,+-'"&/*:.8'$'L2[Z;$8.'$==.8#'"&'C$C+[J':.,,8'7X'"&;"7"#"&-':/1J'$&/'
:/1bW'=+,.8'+6':X:,"&'4H'ZJ2<$62H'$&/'ZJRE"Z23
4&/+:="&+,+-X'2i2'?22@'?JVVV@W'M3KIK2[KIKI

!7%*4-*e0!f:f
j=.>$,.&:.'+6'8*7:,"&":$,'>"#$%"&'('/.6":".&:X'"&'/"66.=.&#'4*=+Z.$&':+*&#=".83
08#.+Z+=+8')&#3'U?M*ZZ3'J@'?2IIU@W'M3R[2J

!7%&;&#'e0Efe0R,##&e0\fe0]*#0:*=&4e0Hfe0W<+,--<#e0?fe0]&4'$+"Fe0(fe0H&0A-&47je0Ufhf
C=.$#">.'8X&#;.8"8'+6'&+>.,'>"#$%"&'('$&$,+-8'6+=';.$,#;'$&/'/"8.$8.3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

!7%-&,$%<FFe0!f!fe0b,$$&4>*##e0(fe0D&#.&4,7%e0\fe0W&4$%<-.e0:fTfe0!$&%-&e0Ufe0T<&4F&4e0?f
!"#$%"&'('8*ZZ,.%.&#$#"+&'"%Z=+>.8':X#+1"&.'Z=+6",.8'"&'Z$#".&#8'F"#;':+&-.8#">.';.$=#'
6$",*=.W'$'/+*7,.[7,"&/H'=$&/+%"G./H'Z,$:.7+[:+&#=+,,./'#="$,3
5%'S'C,"&'e*#=3'UK?i@'?JVVb@W'M3Rhi[RhI

!7%#&,.&4e0Rfe0!$*2'e0Dfe0h*%4&,'e0(fe0@uT&&F&e0Gf
M$6.#X'+6',$=-.'$=.$'$ZZ,":$#"+&'+6'$'&+>.,'>"#$%"&'('$&$,+-*.'?#"8+:$,:"#$#.'+"&#%.&#@'"&'
Z$#".&#8'F"#;':;=+&":'Z,$f*.'#XZ.'Z8+="$8"8'q$78#=$:#o3
j=.8.&#./'$#'#;.'bJ&/'5&&*$,'d..#"&-'+6'#;.'5%.=":$&'5:$/.%X'+6'(.=%$#+,+-XH'O.7'b[
22'JVViH'<$8;"&-#+&H'(C

!7%4p.&4e0(fe0A<--,e0Gfe0R*//,e0Rfe0(#.&4''<#e0TfGf
466.:#8'+6'$'>"#$%"&'(K'$&$,+-*.'"&'$'=$#'%+/.,'+6'7,$//.='+*#,.#'+78#=*:#"+&3
QSN')&#3'IU'?K@'?JVVb@W'M3bKR[biJ

!7%+-&4e0Afe0!&,F&4$e0Rfe0b<+)<+-,'e0Afe0UFp%-&4e0Afe0D,-/&#e0Efe0?&,7%4*$%e0hf
k;.'>"#$%"&'('8X8#.%'"&';*%$&'8.7+:X#.83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

!7%+-5&MT<<;'e0:fe0T*-.&#e0hf?f
k;.'7$,$&:.'+6'k;2nk;J':X#+1"&.8'"&'=;.*%$#+"/'$=#;="#"83
Q.8#'j=$:#'B.8'C,"&'B;.*%$#+,3'2h'?JVV2@W'M3bRR[bI2

!7%_*4$5e0\f\f
\XZ+#;.8"8W'C$,:"#="+,'%./"$#.8'Z=.-&$&:X98'Z=+#.:#">.'.66.:#'+&'%*,#"Z,.'8:,.=+8"83
5=:;'e.*=+,3'hV'?2IIK@W'M3ihh

!7%_*4$5e0\f\f
!"#$%"&'('"&';.$,#;'$&/'/"8.$8.3'!"#$%"&'('$&/'#;.'.Z"/.%"+,+-X'+6'Z=+8#$#.':$&:.=3
M.%"&'("$,3'2U'?JVVh@W'M3JRb

!7%_*4$5e0\f\fe0:+-2*e0Wf!f
)8'>"#$%"&'('/.6":".&:X'$'="81'6$:#+='6+='Z=+8#$#.':$&:.=�
5&#":$&:.='B.83'2V'?2IIV@W'M32KVR[2K22

!7%_*4$5e0\f\fe0E%,$-*$7%e0PfEfe0A%&#e0DfAfe0P<2&'%_*4e0WfPfe0:<-,72e0RfSf
\*%$&'Z=+8#$#.':.,,8'8X&#;.8"G.'2HJh[/";X/=+cX>"#$%"&'(K'6=+%'Jh[;X/=+cX>"#$%"&'(K3
C$&:.='4Z"/.%"+,'Q"+%$=1.=8'j=.>3'R'?2IIU@W'M3KI2[KIh

!7%_*4$5e0\f\fe0:*--e0RfAfe0!$,#.$e0Hfe0U*$$<#e0!fe0P<=*$<e0hfe0D<4$,e0SfRf
2I[&+=[2α[Jh[(";X/=+cX>"#$%"&'(J'?j$=":$,:"#+,@W'$'Z;$8.')n))'#="$,'"&'$/>$&:./H'
$&/=+-.&["&8.&8"#">.'Z=+8#$#.':$&:.=3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jbh

!74*//e0?f
M.$8+&$,"#X'+6':$=/"+>$8:*,$='/"8.$8.'%+=#$,"#X'$&/'#;.'Z+88"7,.'Z=+#.:#">.'.66.:#'+6'*,#=$[
>"+,.#'=$/"$#"+&3
)&#'S'4Z"/.%"+,3'2V'?2IU2@W'M3KKR[Ki2

!74*//e0?fe0h*72'<#e0?fe0:<-.*_*"e0VfRfe0P,>e0Dfe0W&*/-&%<-&e0?f
dX+:$=/"$,'"&6$=:#"+&'"8'"&>.=8,X'$88+:"$#./'F"#;'Z,$8%$'Jh[;X/=+cX>"#$%"&'(K',.>.,8W'$'
:+%%*&"#X'7$8./'8#*/X3
)&#'S'4Z"/.%3'2I'?2IIV@W'M3hhI[hbK

!74*//e0?fe0!<_&4'e0Rfe0W&--e0Af
M.=*%'Jh[;X/=+cX>"#$%"&'('$&/'7,++/'Z=.88*=.'"&'#;.'#;"=/'&$#"+&$,';.$,#;'$&/'&*#="#"+&'
.c$%"&$#"+&'8*=>.X3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

!&)*/e0Rfe0:&#.&4'<#e0hfe0?%,>e0hfe0T4&>&4e0?f
B.,$#">.'=.8"8#$&:.'#+'2HJh[/";X/=+cX>"#$%"&'(K'"&'$'1.=$#"&+:X#.'%+/.,'+6'#*%+='
Z=+-=.88"+&3
S'Q"+,'C;.%3'JbR?2R@'?2IIJ@W'M32J2bJ[2J2bR

!&,F&4$e0Rfe0?&7%e0Rfe0R&,#&2&e0]fe0D,-/&#e0Efe0?&,7%4*$%e0hf
("66.=.&#"$,'7"+,+-":$,'.66.:#8'+6'2HJh[/";X/=+cX>"#$%"&'(K'+&'%.,$&+%$':.,,',"&.8'"&'
>"#=+3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3KRh[KRI

!&,#<e0TfMVfe0S+2*<e0Tfe0R+4*><$<e0Tfe0g*#*/,'*_*e0Tfe0D*2*.*e0gfH'.#'$,3
B.f*"=.%.&#'6+='&$#*=$,'1",,.='k'?eEk@':.,,8'"&'#;.'"&/*:#"+&'+6'$,,+-=$6#'#+,.=$&:.3
j=+:'e$#,'5:$/'M:"3'NM5'IU'?JVV2@W'M3JhRR[JhU2

!&-)"e0UfPfe0R*2,#e0(fhfe0\,-F&..&4e0!fe0H*=,&'e0Rfe0W&44"e0hfPf
!"#$%"&'('8#$#*8'"&':;=+&":'Z$&:=.$#"#"83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

!%*#"e0!fe0A<%&#MP*%*=e0Rfe0A%*,><=,$5e0Afe0H<+=.&=*#,e0(f
k;.'$&#"["&6,$%%$#+=X'$:#">"#X'+6'2HJh[/";X/=+cX>"#$%"&'(K'"&'%$:=+Z;$-.83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

!%*4-*#.e0(fe0!%*'$4"e0!fe0E*#/e0Afe0?<2*%4e0Tfe0!+#e0hfH'.#'$,3
E"&.#":8'+6'"&#=$-=$6#':X#+1"&.'.cZ=.88"+&'+6'=.&$,'$,,+-=$6#8'"&'$'=$#'%+/.,W'.$=,X'
$:#">$#"+&'$&/'$Z+Z#+8"8'"8'$88+:"$#./'F"#;',">.='-=$6#'$::.Z#$&:.3
k=$&8Z,$&#$#"+&'bh?2V@'?2IIU@W'M32KRV[2KRR

!%,>,5+e0Rfe0R,"*><$<e0gfe0!%,>*5*2,e0Rfe0g*>*><$<e0Tfe0g*>*.*e0!fe0?&,'7%-e0Ef
MX&#;.8"8'$&/'7"+,+-":$,'$:#">"#".8'+6'&+>.,'5[="&-['$&/'8"/.':;$"&[%+/"6"./'2I[
&+=>"#$%"&'('$&$,+-83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

!%,#e0Rf:fe0:<->&'e0RfHfe0:*#2,#'<#e0!fGfe0E+e0Tfe0A<-.,$5e0\f(fe0E,--&$$e0EfAf
)&#$1.'+6'/"$=X'Z=+/*:#8H':$,:"*%H'$&/'>"#$%"&'('$&/'="81'+6'7=.$8#':$&:.=3
S'e$#,'C$&:.=')&8#3'Ii'?JVVJ@W'M32KV2[2K2V

!%,#;<e0Tfe0T,2+7%,e0!fe0!*'*2,e0:fe0R<4,_*2*e0Sfe0D*'%,4<e0Tf
466.:#'+6'2HJh[/";X/=+cX>"#$%"&'(K'+&':*,#*=./'%.8.&:.Z;$,":'/+Z$%"&.=-":'&.*=+&8'#+'
#;.':+%7"&./'#+c":"#X':$*8./'7X'T[7*#;"+&"&.'8*,6+c"%"&.'$&/'2[%.#;X,[i[
Z;.&X,ZX="/"&.3
S'e.*=+8:"'B.83'bJ'?JVVV@W'M3KRi[KUJ

!%,<%*4*e0Rfe0i'2<2<=,7e0Rfe0:,'*$*2&e0hfe0:,'*$*2&e0gfe0T<,2&e0TfH'.#'$,3
Ji[0c+'%.#$7+,"#.8'+6'>"#$%"&'(K'$&$,+-*.8W'/"8$88+:"$#"+&'+6'#;."='Z=+%"&.&#'
$&#",.*1.%":'.66.:#8'6=+%'#;."=',$:1'+6':$,:"*%'%+/*,$#"+&3
C$&:.='B.83'b2'?JVV2@W'M3KKb2[KKhU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". Jbb

!%<4&e0!fe0?*4*$"e0Rf\fe00\%*#&%e0Ufe06&<;$<-&><'e0hfUf
B.>".F'$=#":,.W':;.%+#;.=$ZX'6+='Z$&:=.$#":':$&:.=3
5,"%.&#'j;$=%$:+,'k;.=3'2U?22[2J@'?JVVK@W'M32ViI[2VbI

!%<4$>*#e0Tfe0P,+e0Pfhf
d+*8.'$&/';*%$&'/.&/="#":':.,,'8*7#XZ.83
e$#*=.'B.>')%%*&+,3'J?K@'?JVVJ@W'M32h2[2b2

!%<'2&'e0Hfe0E<<.e0Tf
)&/"=.1#'Z=.8.&#$#"+&'+6'd\C'$&#"-.&8'"&'#=$&8Z,$&#$#"+&3
)%%*&+,'k+/$X'2h'?2IIi@W'M32[R

!,7,#'2,e0?f?fe0\-&)<72*e0(fe0U-+>e0Pf(fe0H&P+7*e0:fSf
2αHJh[(";X/=+cX[2I[&+=>"#$%"&'(K'$&$,+-'F"#;'6=+G.&'5[="&-':+&6+=%$#"+&3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

!,/>+#.e0Af0Hf
B.-*,$#"+&'+6'=.&"&'.cZ=.88"+&'$&/'7,++/'Z=.88*=.'7X'>"#$%"&'(?K@3
S'C,"&')&>.8#3'22V?J@H'?JVVJ@W'M32hh[2hb

!,>;'<#e0?fife0E&,'%**4e0?fGf
)&>+,>.%.&#'+6'2HJh[/";X/=+cX>"#$%"&'(K'"&'=.-*,$#"&-'%X+:$=/"$,'%.#$7+,"8%W'
Z;X8"+,+-":$,'$&/'Z$#;+,+-":$,'$:#"+&83
C.,,'C$,:"*%'I'?2IUU@W'M3JUh[JIJ

!,>;'<#e0?fife0:&4'%&"e0!fe06,))&-,#2e0Tfe0E,-'<#e0\f
C;$=$:#.="G$#"+&'+6';.$=#'6*&:#"+&'$&/'8#=*:#*=.'"&'#;.'>"#$%"&'('=.:.Z#+='1&+:1+*#'
%+*8.3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

!,_,#'2*0e0(fe0@;<-'2,e0(fe0A%4<)*2e0(fe0E,&$45"2e0hfe0E<,.*$e0GfH'.#'$,3
j+#.&#"$#"+&'+6'#;.'$&#"Z=+,"6.=$#">.'.66.:#'"&'>"#=+'+6'/+c+=*7":"&H':"8Z,$#"&'$&/'-.&"8#."&'
7X'&.F'$&$,+-8'+6'>"#$%"&'(3
5&#":$&:.='B.83'J2'?JVV2@W'M32IJh[2IJI

!2<_4<#'2,e0?fhfe0U&&%-e0HfRfe0S&-.>*#e0Hf
!"#$%"&'('$&/'Z=+8#$#.':$&:.=W'2HJh[/";X/=+cX>"#$%"&'(K'=.:.Z#+=8'$&/'$:#"+&8'"&';*%$&
Z=+8#$#.':$&:.=':.,,',"&.83
4&/+:="&+,+-X'2KJ'?2IIK@W'M32IhJ[2IbV

!2<_4<#'2,e0?fhfe0U&&%-e0HfRfe0S&-.>*#e0Hf
5:#"+&8'+6'>"#$%"&'(K'$&$,+-8'+&';*%$&'Z=+8#$#.':$&:.=':.,,',"&.8W':+%Z$="8+&'F"#;'2HJh[
/";X/=+cX>"#$%"&'(K3
4&/+:="&+,+-X'2Kb'?2IIh@W'M3JV[Jb

!-*$$&4"e0RfPfe0!_&&#"e0Afe0R+4$*+/%e0Rfe0R*e0Tf6fe0A**#e0WfhfH'.#'$,3
588+:"$#"+&8'7.#F..&'>"#$%"&'(H'>"#$%"&'('=.:.Z#+='-.&.'$&/'#;.'$&/=+-.&'=.:.Z#+='-.&.
F"#;':+,+&'$&/'=.:#$,':$&:.=3
)&#'S'C$&:.='22U?2J@'?JVVb@W'M3K2iV[K2ib

!>,$%e0HfAfe0h<%#'<#e0Af!fe0S4&&>*#e0AfAfe0R+,#.,e0hfe0E,-'<#e0hfEfe0D4+>;e0HfPf
5'Z;$8.')'#="$,'+6':$,:"#="+,'?2HJh[/";X/=+cX:;+,.:$,:"6.=+,@'"&'Z$#".&#8'F"#;'$/>$&:./'
%$,"-&$&:X3
C,"&'C$&:.='B.83'h'?2III@W'M32KKI[2Kih

!<<"e0Tfe0!7%&4>&4%<4#e0Afe06<.*e0Rfe0!+4*#*e0Rfe0?%<$&#e0EfWfH0.#'$,3
C$,7"&/"&'(JUE':+&#=+,8'C$J^?"@'$&/'"&8*,"&'=.,.$8.3'4>"/.&:.'+7#$"&./'6=+%':$,7"&/"&'(JUE
1&+:1+*#'%":.'$&/'7.#$':.,,',"&.83
S'Q"+,'C;.%3'JRi?iU@'?2III@W'M3KiKiK[KiKiI

!<##e0\f(fe0(4<#'<#e0Efe0P,$_,#e0Rf!f
)%Z$:#'+6'/".#'+&'Z=+8#$#.':$&:.=W'$'=.>".F3
j=+8#'C$&:'j=+8#'("8.$8.8'U?i@'?JVVh@W'M3KVi[K2V



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JbR

!<##&#)&4/e0hfe0P+,#&e0]f6fe0T4&"e0PfAfe0A%4,'$*2<'e0!f
2HJh[(";X/=+cX>"#$%"&'(K'#=.$#%.&#'=.8*,#8'"&'"&:=.$8./':;+,"&.'$:.#X,#=$&86.=$8.'$:#">"#X
"&'8Z.:"6":'7=$"&'&*:,."3
4&/+:="&+,+-X'22U'?2IUb@W'M32iKK[2iKI

!<+'*e06fe0(->&,.*e0@fSf
C+=#":+8#.=+"/8W'8:*,Z#+=8'+6'#;.';"ZZ+:$%Z$,'6+=%$#"+&3
B.>'e.*=+8:"3'2K'?JVVJ@W'M3hI[Ui

!<_&4'e0Rfe0E*--*7&e0?fe0:<--,'e0Wfe0P&>2&e0hf
B.,$#"+&8;"Z'7.#F..&'2HJh[/";X/=+cX>"#$%"&'('$&/'7,++/'Z=.88*=.'"&'$'-.+-=$Z;":$,,X'
/.6"&./'Z+Z*,$#"+&3
5%'S'C,"&'e*#=3'iU'?2IUU@W'M32VhK[2Vhb

!;,#*e0Afe0D*#/;4,7%*e0]fe0g*<e0Rfe0b%<+e0Efe0E<-F&e0RfRfH'.#'$,3
C+,+&':$&:.='$&/'8+,$='*,#=$>"+,.#'Q'=$/"$#"+&'$&/'Z=.>.&#"+&'$&/'#=.$#%.&#'+6':+,+&'
:$&:.='"&'%":.'F"#;'>"#$%"&'('$&/'"#8'L.%"&"'$&$,+-83
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'IR'?JVVh@W'M3222[2JV

!$*&=*M],&,4*e0DfUfe0S4&&.>*#e0PfUf
2HJh[(";X/=+cX>"#$%"&'(K'"&;"7"#8')Oe[-$%%$'$&/')T[i',.>.,8'/*="&-'"&'>"#=+'
Z+,$="G$#"+&'+6'Z="%$=X'%*="&.'C(i^'k':.,,83
S')%%*&+,3'2bU'?JVVJ@W'M322U2[22UI

!$M(4#*+.e0?f
k$=-.#./'"&$:#">$#"+&'+6'>"#$%"&'(';X/=+cX,$8.8'"&'%":.3
Q+&.'Jh'?2III@W'M32JR[2JI

!$&..<#e0!fhfe0!7%4p.&4e06fhfe0A+##,#/%*>e0hf
!"#$%"&'('$&$,+-*.8W';+F'/+'#;.X'/"66.='$&/'F;$#'"8'#;."=':,"&":$,'=+,.�
e.Z;=+,'("$,'k=$&8Z,$&#3'2b'?JVV2@W'M32Ibh[2IbR

!$&,#e0Rf!fe0E*42e0hfHf
5&'*Z/$#.'+&'#;.'#;.=$Z.*#":'Z+#.&#"$,'+6'>"#$%"&'('$&$,+-*.83
4cZ.=#'0Z"&')&>.8#"-'(=*-83'2J?h@'?JVVK@W'M3UJh[UiV

!$&,#>*#e0?fRf
k;.'/.&/="#":':.,,'8X8#.%'$&/'"#8'=+,.'"&'"%%*&+-.&":"#X3
5&&*'B.>')%%*&+,3'I'?2II2@W'M3JR2

!$&>;F-&e0:fife0E&4#&4e0Afe0!,&)&4$e0ife0(''+>e0Dfe0E&%4e0ife0?*>)&72e0Ef(fH'.#'$,3
k;.'=+,.'+6'#$:=+,"%*8'?OEhVb@[7$8./'"%%*&+8*ZZ=.88"+&'+&'7+&.'%"&.=$,'/.&8"#X'$&/'
7+&.'#*=&+>.='$6#.=':$=/"$:'#=$&8Z,$&#$#"+&W'$'Z=+8Z.:#">.H',+&-"#*/"&$,H'=$&/+%"G./H'
/+*7,.[7,"&/'#="$,'F"#;':$,:"#="+,3
k=$&8Z,$&#$#"+&'RK?i@'?JVVJ@W'M3hiR[hhJ

!$&#&e0PfAfe0h<#&4e0\f
N8.'+6':+/',">.='+",'/*="&-'#;.'6"=8#'X.$='+6',"6.'"8'$88+:"$#./'F"#;',+F.='="81'+6':;",/;++/[
+&8.#'#XZ.'2'/"$7.#.8W'$',$=-.H'Z+Z*,$#"+&[7$8./H':$8.[:+&#=+,'8#*/X3
5%'S'C,"&'e*#=3'RU'?JVVK@W'M322JU[22Ki

!$&_*4$e0Pf]fe0E&,/&-e06fPf
!"#$%"&'('$&/'Z=+8#$#.':$&:.=3
4cZ'Q"+,'d./3'?d$XF++/@'JJI'?JVVi@W'M3JRR[JUi

!$,<e0Rfe0W<#*#<>,e0(f\fe0.m(-)*',<e0\fe0D4&=&'e0Af
M*ZZ=.88">.'.66.:#'+6'2HJh[/";X/=+cX>"#$%"&'(K'$&/'"#8'$&$,+-*.8'4Q'2VUI'$&/'E\'2VbV'
+&'k',X%Z;+:X#.'Z=+,"6.=$#"+&'"&'$:#">.'*,:.=$#">.':+,"#"83
Q"+:;.%'j;$=%$:+,3'b2'?JVV2@W'M3'Kbh[KR2

!$<"&e0hfUfe0S&##&4e0!fe0\4&&#<*2e0\fGfe0R<4*#e0Afe0A<FF,#e0hfRf
B+,.'+6'.&/+-.&+*8'=.#=+>"=*8.8'$8'%*#$-.&8W'#;.';$"=,.88'%*#$#"+&'+6'%":.3
C.,,'hi'?2IUU@W'M3KUK[KI2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JbU

!$4&,$e0Efhf
d":=+-,"$,'=.8Z+&8.'#+'7=$"&'"&a*=XW'$'7=".6'8X&+Z8"83
k+c":+,'j$#;+,3'JU'?JVVV@W'M3JU[KV

!$4&,$e0Efhfe0E*-$&4e0!f(fe0U&##&--e06f(f
B.$:#">.'%":=+-,"+8"83
j=+-='e.*=+7"+,3'hR'?2III@W'M3hbK[hU2

!$+>;Fe0EfGf
M#.=+"/';+=%+&.8'$&/'#;.':$=/"+>$8:*,$='8X8#.%W'/"=.:#'$:#"+&8'+6'.8#=$/"+,H'Z=+-.8#.=+&.H
#.8#+8#.=+&.H'-,*:+['$&/'%"&.=$,+:+=#":+"/8H'$&/'8+,#="+,'?>"#$%"&'(@'+&':.&#=$,'&.=>+*8'
=.-*,$#+=X'$&/'Z.="Z;.=$,'#"88*.83
4cZ.="%.&#"$'ib'?2IIV@W'M322J[22i

!$+>;Fe0EfGfe0!*4e0Rfe0?&,.e0Sf(fe0D*#*2*e0gfe0H&P+7*e0:fSf
k$=-.#':.,,8'6+='2HJh[/";X/=+cX>"#$%"&'(K'"&'"&#.8#"&$,'#=$:#H'8#+%$:;H'1"/&.XH'81"&'H'
Z"#*$=XH'$&/'Z$=$#;X=+"/3
M:".&:.'JVb'?2IRI@W'M322UU[22IV

!$+>;Fe0EfGfe0!*4e0Rfe0H&P+7*e0:fSf
M"#.8'+6'$:#"+&'+6'2HJh'?0\@J'>"#$%"&'(K'"/.&#"6"./'7X'#;$F[%+*&#'$*#+=$/"+-=$Z;X3
)&W'\+=%+&$,'C+&#=+,'+6'C$,:"*%'d.#$7+,"8%'?C+;&H'(3!3H'k$,%$-.H'B3!3H'd$##;.F8H'
S3T3'4/8@'?2IU2@W'M3JJJ[JJIH'4c:.=Z#$'d./":$H'5%8#.=/$%'

!$+>;Fe0EfGfe0!*4e0Rfe0A-*42e0!f(fe0H&P+7*e0:fSf
Q=$"&'#$=-.#'8"#.8'6+='2HJh[/";X/=+cX>"#$%"&'(K3
M:".&:.'J2h'?2IUJ@W'M32iVK[2iVh

!$+>;Fe0EfGfe0A-*42e0!f(fe0@mW4,&#e0PfUfe0?&,.e0Sf(f
2HJh?0\@J'!"#$%"&'(K'8"#.8'+6'$:#"+&'"&'8Z"&$,':+=/'$&/'8.&8+=X'-$&-,"+&3
5&$#'4%7=X+,3'?Q.=,"&@'2RR'?2IUU@W'M3KVR[K2V

!$+>;Fe0EfGfe0U4,=&$$&e0Df:f
T"-;#H'>"#$%"&'('$&/'Z8X:;"$#=X3'B+,.'+6'2HJh'/";X/=+cX>"#$%"&'('?8+,#="+,@'"&'.#"+,+-X'
$&/'#;.=$ZX'+6'8.$8+&$,'$66.:#">.'/"8+=/.='$&/'+#;.='%.&#$,'Z=+:.88.83
j8X:;+Z;$=%$:+,+-X'IR'?2IUI@W'M3JUh[JIi

!+e0Rfhfe0W,2-&e0HfHfe0R*#7,*#$,e0RfPfe0U,--*,e0!f
2HJh[(";X/=+cX>"#$%"&'(K'Z+#.&#"$#.8'#;.'1.=$#"&+:X#.'=.8Z+&8.'#+':$,:"*%3
S'Q"+,'C;.%3'JbI'?2IIi@W'M32iRJK

!+/*4)*2&4e0Uf:fe0\+#.&4'<#e0PfPfe0E,$$&'e0?f?f
C+,+=.:#$,':$&:.=3
(.!"#$H!3k3H''\.,,%$&H'M3H'B+8../8H'M353'?./83@_'C$&:.=W'j="&:"Z,.8'$&/'j=$:#":.'+6'
0&:+,+-X'?2IUh@W'M3RIh[UUi_'S3Q3'T"ZZ"&:+##H'j;",$/.,Z;"$H'j353

!+#.*4*>e0!fe0\&_,4$5e0Hf(f
k;.'>"#$%"&'(K'$&$,+-'4Q'2VUI'.&;$&:.8'#;.'=.8Z+&8.'+6';*%$&'7=.$8#'#*%+=':.,,8'#+'
=$/"$#"+&3
B$/"$#'B.83'2hJ'?2III@W'M3iRI[iUb

!+#.*4*>e0!fe0A%*+.%4"e0Rfe0?&*4.<#e0Hfe0\+;$*e0Rfe0\&_,4$5e0Hf(f
4Q'2VUI'.&;$&:.8'#;.'$&#"Z=+,"6.=$#">.'$&/'$Z+Z#+#":'.66.:#8'+6'$/="$%X:"&'"&'dCO[R'
7=.$8#'#*%+=':.,,8'#+'=$/"$#"+&3
Q=.$8#'C$&:.='B.8'k=.$#3'bK'?JVVV@W'M32[2V

!+''&4e0Gfe06&+/&)*+&4e0?fe0:<&2e0:fe0W4<_#e0(f!fe0P,#e0!fH'.#'$,3
M:;"G+Z;=.&"$'$6#.='Z=.&$#$,'6$%"&.W'6*=#;.='.>"/.&:.3
5=:;'L.&'j8X:;"$#=X'hK'?2IIb@W'M3Jh[K2



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JbI

!+$%&4-*#.e0RfTfe0!<>&4=,--&e0Rfhfe0g<<#/e0PfTfe0W&4/&4<#e0Afe0:*+''-&4e0Rf?fe0
R7P*7%-*#e0Hf?f
B./*:#"+&'+6'>"#$%"&'('=.:.Z#+='%Be5',.>.,8'"&'5,G;."%.='$8':+%Z$=./'#+'\*&#"&-#+&'
;"ZZ+:$%Z*8W':+==.,$#"+&'F"#;':$,7"&/"&[JU1'%Be5',.>.,83
Q=$"&'B.8'd+,'Q=$"&'B.83'2K'?2IIJ@W'M3JKI[JhV

!+5+2,e0Vfe0R*4$,#e0!fe0W<+4'*-,*#e0DfGfe0W&&4'e0Afe0S,#2e0Ufhf
O$8',"-$&/':+8#"%*,$#.8'#;.'"&'>">+'Z=+,"6.=$#"+&'+6'C(U^k':.,,83
S')%%*&+,3'2bh'?JVVV@W'M3hhKR[hhiK

!+5+>+4*e0(fe0!*_*.*e0Rfe0g*>*><$<e0:fe0R*4+#<+7%,e0Df
k=$&86+=%"&-'-=+F#;'6$:#+=[7.#$'8*ZZ=.88.8'$:#">$#"+&'$&/'Z=+,"6.=$#"+&'+6'%":=+-,"$'"&'
>"#=+3
S')%%*&+,3'2h2'?2IIK@W'M3J2hV[J2hU

!5*)<e0Afe0D%,&>&4>*##e0Af
B.-*,$#"+&'+6'#;.'.cZ=.88"+&'+6'#;.'"&/*:"7,.'"8+6+=%'+6'&"#=":'+c"/.'8X&#;$8.3
5/>'j;$=%$:+,3'Ki'?2IIh@W'M322K[2hK

!5*)<e0!fhfe0T,>e0!fDfe0A<'$*e0\fPfe0b%*#/e0`fe0S*$%>*#e0Af\fe0\-,>7%&4e0Pf:f
5'&+>.,'#=$&81="Z#"+&'6$:#+=H'k[7.#H'/"=.:#8'k;2',"&.$-.':+%%"#%.&#3
C.,,'2VV'?JVVV@W'M3bhh[bbI

D*2*%*'%,e0:fe0V)&e0Rfe0T,#<+7%,e0Rfe0V'%,.*Mg*>*><$<e0(fe0:*'%,><$<e0gfe0V,5+2*e0:f
M"%",$='Z+#.&#'$:#"+&'+6'2HJh[/";X/=+cX>"#$%"&'(K'$&/'"#8'$&$,+-*.8'#$:$,:"#+,H'
:$,:"Z+#="+,H'$&/'%$c$:$,:"#+,'+&'&+=%$,';*%$&'1.=$#"&+:X#.'Z=+,"6.=$#"+&'$&/'
/"66.=.&#"$#"+&3
S'(.=%$#+,'M:"3'K2'?JVVK@W'M3'J2[JU

D*2&.*e0Tfe0:*$*><7%,e0(fe0i&2,e0:fe06*2*$*e0Rfe0@,'%,e0bf
(.:=.$8./':+,,$-.&$8.'.cZ=.88"+&'"&':*,#*=./'8X8#.%":'8:,.=+8"8'6"7=+7,$8#83
S')&>.8#'(.=%$#+,3'2VK'?2IIi@W'M3KhI[KbK

D*2&+7%,e0(fe0?&.."e0\fe0T<)*"*'%,e0Dfe0@2*#<e0Dfe0U*42e0hfe0!%*4>*e0!f
e*:,.$='6$:#+='+6''$:#">$#./'k':.,,8'?eO5k@'$8'$'%+,.:*,$='#$=-.#'6+='2αHJh[
/";X/=+cX>"#$%"&'(K['%./"$#./'.66.:#83
S')%%*&+,3'2bV'?2IIU@W'M3JVI[J2U

D*-><4e0gfe0?*'%,.e0\fe0\4&&#e0hfe0T-&,#e0@fe0W&4#%&,>e0hf
C$,:"#="+,'$&/',+F'.c#=$[:.,,*,$=':$,:"*%':+&:.&#=$#"+&W'$'/*$,'.66.:#'+&'$#;.=+8:,.=+8"8'
=.,$#./'Z$=$%.#.=83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

D*#*7,e06fe0T*4*2<'&e0:fe0\+=&#&4e06fe0D+$+#7+e06fWfe0A<-*2e0Dfe0:*)&4*-fe0Rf
)&6,*.&:.'+6'2HJh[/";X/=+cX>"#$%"&'(K'$8'$&'"%%*&+%+/*,$#+='"&'=.&$,'#=$&8Z,$&#'
=.:"Z".&#8W'$'=.#=+8Z.:#">.':+;+=#'8#*/X3
k=$&8Z,$&#'j=+:3'Kh'?JVVK@W'M3JUUh[JUUR

D*#*2*e0:fe0()&e0Gfe0R,"*+4*e0Afe0T+4,)*"*'%,e0Dfe0T<##<e0TfH'.#'$,3
2αHJh'(";X/=+cX:;+,.:$,:"6.=+,'$&/'$';*%$&'%X.,+"/',.*1$.%"$':.,,',"&.'?\T[bV@3'k;.'
Z=.8.&:.'+6'$':X#+8+,'=.:.Z#+='$&/'"&/*:#"+&'+6'/"66.=.&#"$#"+&3
Q"+:;.%'S3'JVi'?2IUJ@W'M3R2K[R2I

D*'',#*4,e0Dfe0U*4<.,e0!fe0W*.,#<e0?fe0]&47&--,e0Rf
d+=#$,"#X'#=.&/'6+='%*,#"Z,.'8:,.=+8"8'"&')#$,X'?2IRi[2IIK@3
4*='S'4Z"/.%"+,3'2R'?JVV2@W'M32Vh[22V

D*+e0Afe0A,4,*#,e0]fe0!7*,<-*e0Gfe0(7+x*e0Rf
kF":.'8"&-,.'/+8.8'+6'2VV3VVV')N'>"#$%"&'('"&'F"&#.='"8'$/.f*$#.'$&/'8$6.'6+='Z=.>.&#"+&'
+6'>"#$%"&'('/.6":".&:X'"&';.$,#;X':;",/=.&'6=+%'N8;*$"$H'k".==$'/.,'O*.-+H'5=-.&#"&"$3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JRV

D*"e0gfTf
k+Z":$,':$,:"Z+#="+,'+"&#%.&#'"&'#;.'#=.$#%.&#'+6'%+=Z;.$3
S'(.=%$#+,'k=.$#3'2i'?JVVK@W'M3J2I[JJ2

D*"-<4e0(f]fe0E,'&e0Uf:f
!"#$%"&'('=.Z,$:.%.&#'"&'58"$&8'F"#;'/"$7.#.8'%$X'"&:=.$8.'"&8*,"&'=.8"8#$&:.3
j+8#-=$/'d./'S3'Ri'?2IIU@W'M3Kbh[Kbb

D&#/e0Rfe0E<-Fe0Rfe0P<_4,&e0Gfe0@F'$%+#e06fe0P*5*4+'e0hfRfe0D%*#.%*#,e0?f
M*=>">$,'+6'Z$#".&#8'*&/.=-+"&-';.%+/"$,X8"8'F"#;'Z$=":$,:"#+,'+=':$,:"#="+,'#;.=$ZX3
e'4&-,'S'd./3'KiI'?JVVK@W'M3iib[ihb

D&$,7%e0Rfe0P&'2,&_,75e0Rfe0W+.5,'5&_'2*e0Wfe0W*'$*MT*,>e0(fe0T+$#&4e0(fe0P*'<#e0Ef
466.:#8'+6'2αHJh[/";X/=+cX>"#$%"&'(K'$&/'8+%.'Z*#$#">.'8#.=+"/'&.*=+Z=+#.:#">.'$-.&#8'
+&'#;.';X/=+-.&'Z.=+c"/["&/*:./'/$%$-.'"&'&.*=+7,$8#+%$3-,"+%$';X7="/'eL[2VU[2h'
:.,,83
k;.'#;"=/'%*,#"/"8:"Z,"&$=X':+&6.=.&:.'+&'/=*-'=.8.$=:;H'j",$'JVVJ3
)&W'5:#$'j+,'j;$=%3'bV?h@'?JVVK@W'M3Kh2[Khh

D&$,7%e0Rfe0T+$#&4e0(fe0P&'2,&_,75e0Rfe0W+.5,'5&_'2*e0Wfe0P*'<{e0Ef
e.*=+Z=+#.:#">.'.66.:#8'+6'?JiB@[2HJi[/";cX/=+cX:;+,.:$,:"6.=+,'"&';*%$&'
&.*=+7,$8#+%$'M\[Mphp':.,,',"&.3
S'M#.='Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3Kbh[KRV

D&$-<_e0PfAfe0E<<--&"e0HfGf
k;.'.66.:#8'+6'2'$,Z;$HJh[/";X/=+cX>"#$%"&'(K'+&'%$#="c'%.#$,,+Z=+#."&$8.'$&/'
Z=+8#$-,$&/"&'4J'Z=+/*:#"+&'7X':.,,8'+6'#;.'=;.*%$#+"/',.8"+&3
5=#;="#"8'B.83'2'?2III@W'M3bK[RV

D&$-<_e0PfAfe0E<<--&"e0HfGf
4cZ=.88"+&'+6'>"#$%"&'('=.:.Z#+=8'$&/'%$#="c'%.#$,,+Z=+#."&$8.8'"&'+8#.+$=#;="#":'
:$=#",$-.'$&/';*%$&'$=#":*,$=':;+&/=+:X#.8'"&'>"#=+3
08#.+$=#;='C$=#",3'I'?JVV2@W'M3iJK[iK2

D%*7%&4e0!fRfe0?,7&e0?f:f
E.=$#"&+:X#.[8Z.:"6":'#=$&8-,*#$%"&$8.'+6':*,#*=./';*%$&'.Z"/.=%$,':.,,8W'=.,$#"+&'#+'
:=+88[,"&1./'.&>.,+Z.'6+=%$#"+&'$&/'#.=%"&$,'/"66.=.&#"$#"+&3
C.,,'iV'?2IUh@W'M3'bUh

D%,)*+-$e0@fe0U<4$&4e06fRfe0A%&#e0TfMAfe0W-*-<72e0Gfe0T*>,#2&4e0UfH'.#'$,3
C$,:"*%'/X8=.-*,$#"+&'"&'&.*=+&$,'$-"&-'$&/'5,G;."%.=98'/"8.$8.W';"8#+=X'$&/'&.F'
/"=.:#"+&83
C.,,'C$,:"*%'Ji'?2IIU@W'M3i2R[iKK

D%<>*'e0Rf\fe06+/&#$e0TfUfe0S<4)&'e0(fe0E,--,*>'<#e0?fAf
C$,:"Z+#="+,'"&;"7"#8'=.:#$,'.Z"#;.,"$,':.,,'Z=+,"6.=$#"+&'"&'*,:.=$#">.'Z=+:#+:+,"#"83
L*#'Kh'?2IIi@W'M32R2U[2RJV

D%<>*'e0RfTfe0P-<".Mh<#&'e0HfRfe0D%*.%*#,e0?fVfe0!%*_e0(fAfe0H&4*'2*e0HfhfH'.#'$,3
\XZ+>"#$%"&+8"8'('"&'%./":$,'"&Z$#".&#83
e'4&-,'S'd./3'2I'?2IIU@W'M3RRR[RUK

D%<>*''&$e0Rf
!"#$%"&'('$&/'#;.'"%%*&.'8X8#.%3
j$#;+,'Q"+,3'?j$="8@'iJ'?2IIi@W'M32bK[2RJ

D<)-&4e0(fe0\*''<#e0hfe0?&,7%&-e0:fe06<4>*#e0(fEfe0T<&FF-&4e0:fUf
L=$&*,+:X#.[%$:=+Z;$-.':+,+&X[8#"%*,$#"&-'6$:#+=3'M.&8"#">.'$&/'=.:.Z#+=[%./"$#./'
=.-*,$#"+&'7X'2HJh[/";X/=+cX>"#$%"&'(K'"&'&+=%$,';*%$&'Z.="Z;.=$,'7,++/',X%Z;+:X#.83
S'C,"&')&>.8#3'RI'?2IUR@W'M32RVV[2RVh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JR2

D<4#j+,'$e0Tfe0D*'%l,*#e0(f:f
(*$,'$:#"+&'+6'2HJh[/";X/=+cX:;+,.:$,:"6.=+,'+&'"&#=$:.,,*,$=C$J^'"&'L;'i''C2':.,,8W'
.>"/.&:.'6+='.66.:#8'+&'>+,#$-.[+Z.=$#./'C$�^':;$&&.,8'$&/'e$^nC$J^'.c:;$&-.3
4&/+:="&+,+-X'2Ji'?2IUI@W'M3JRbh[JRRb'

D<44&"e0GfSfe0R,--&4e0hfe0?*_-,#/'e0?fe0g<-2&#e0?f:f
M.$8+&$,"#X'+6'7"=#;8'"&'8:;"G+Z;=.&"$'$&/'7"Z+,$='/"8+=/.=W'$'=.>".F'+6'#;.',"#.=$#*=.3
M:;"G+Z;='B.83'JU'?2IIR@W'M32[KU

D<+>,-&%$<e0hfe0?*'$&#"$&e0Hfe0!,=&#,+'e0hfe0!*4$,e0Afe0V>><#&#?*,%*e0UfH'.#'$,3
k.&[X.$='#=.&/8'"&'8#=+1.'"&:"/.&:.'$&/'%+=#$,"#X'"&'#;.'O)ed0e)C5'8#=+1.'8#*/X3
M#=+1.'JR'?2IIb@W'M3UJh[UKJ

D<+#/e0Dfhfe0D4*"'$>*#e0?fhfe0:+4#e0UfHf
48#=+-.&[%./"$#./'&.*=+Z=+#.:#"+&'$6#.='.cZ.="%.&#$,'8#=+1.'"&'%$,.'=$#83
M#=+1.'JI?U@'?2IIU@W'M32bbb[2bRV

D<_&4'e0DfPfe0S4&&.>*#e0PfUf
L=$&*,+:X#.[%$:=+Z;$-.':+,+&X[8#"%*,$#"&-'6$:#+='-.&.'#=$&8:="Z#"+&'"8'/"=.:#,X'
=.Z=.88./'7X'#;.'>"#$%"&'(K'=.:.Z#+=3')%Z,":$#"+&8'6+='$,,+8#.=":'"&6,*.&:.8'+&'&*:,.$='
=.:.Z#+='8#=*:#*=.'$&/'6*&:#"+&'7X'$'(e5'.,.%.&#3
S'Q"+,'C;.%3'JRK'?2IIU@W'M32VKKU[2VKiU

D<_&4'e0DfPfe0!$*&=*e0DfUfe0S4&&.>*#e0PfUf
5'#F+[;"#'%.:;$&"8%'6+='>"#$%"&'(K[%./"$#./'#=$&8:="Z#"+&$,'=.Z=.88"+&'+6'#;.'
-=$&*,+:X#.[%$:=+Z;$-.':+,+&X[8#"%*,$#"&-'6$:#+='-.&.W'>"#$%"&'('=.:.Z#+=':+%Z.#.8'6+=
(e5'7"&/"&-'F"#;'eO5k2'$&/'8#$7","G.8':[S*&3
d+,'C.,,'Q"+,3'2I'?2III@W'M3i2I2[i2II

D<_#'&#.e0Tfe0S*-7,*#,e0Sfe0:&_,'<#e0Rfe0A*>;)&--e0Rfhf
)/.&#"6X"&-'2αHJh?0\@J(K[=.8Z+&8">.'#=$&8:="Z#"+&$,'Z=+6",.83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

D4*=,'e0PfWfe0!,-=&4)&4/e06fWf
C$,:"Z+#=".&.'$&/':+=#":+8#.=+"/':+%7"&$#"+&'#;.=$ZX'6+='>"#","-+3
j./"$#='(.=%$#+,3'J2'?JVVi@W'M3iIh[iIU

D4&>)-&*+e0!fe0U&##*e0\fe0W<',e0Gfe0R<4$*4*e0(fe0\*$-&"e0RfTfe0(.<4,#,e0Pf
)T[2J'$/%"&"8#=$#"+&'"&/*:.8'k;2':.,,8'$&/'$::.,.=$#.8'$*#+"%%*&.'/"$7.#.8'"&'e0('
%":.3
S'4cZ'd./3'2U2'?2IIh@W'M3U2R[UJ2

D4,=&.,e0HfUfe0H<--e0?fe0T%*_e0TfDf
466.:#'+6'6+*='%+&#;,X'+=$,'>"#$%"&'(K'?:;+,.:$,:"6.=+,@'8*ZZ,.%.&#$#"+&'+6'6=$:#*=.8'$&/'
%+=#$,"#X'"&'%.&'$&/'F+%.&',">"&-'"&'#;.':+%%*&"#XW'=$&/+%"8./'/+*7,.'7,"&/'
:+&#=+,,./'#="$,3
QdS'KJb'?JVVK@W'M3ibI[iRh

D4<F&e0hfe0W&&)&e0DfRfe0W+&--e0hfSfe0:*#*_*"e0Rfhfe0S,4'$e0Rf?fH'.#'$,3
j+8##=$&8Z,$&#'%$,"-&$:X3
j=+-'k=$&8Z,$&#3'2i'?JVVi@W'M32IK[JVV

D4<+,--*'e0Ufe0:<##<4*$e0hfe0W4&$e0Ufe0h<+=&$e0(fe0\&4*4.e0hfUf
B./"66.=.&#"$#"+&'#;.=$ZX'"&'7=$"&'#*%+=8W',+&-[,$8#"&-':+%Z,.#.'=.-=.88"+&'+6'
-,"+7,$8#+%$8'$&/'$&'$&$Z,$8#":'$8#=+:X#+%$'*&/.=',+&-'#.=%'2α[;X/=+cX:;+,.:$,:"6.=+,3
S'e.*=+[0&:+,3'h2'?JVV2@W'M3hR[bb

D4+>;e0HfPfe0:&4'%)&4/&4e0Uf(fe0W&4#*4.,e0?fhfe0(%>&.e0!fe0R+,#.,e0hfH'.#'$,3
5&#"[#*%+='$:#">"#X'+6':$,:"#="+,W'Z=.[:,"&":$,'$&/':,"&":$,'8#*/".83
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3h2I[hJb



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JRJ

D4+>;e0HfPfe0U<$$&4e0HfRfe0R+,#.,e0hfe0W4+F'2"e0(fe0h<%#'<#e0Af!f
j;$8.'))'#="$,'+6';"-;[/+8.H'"&#.=%"##.&#':$,:"#="+,'?2HJh[/";X/=+cX>"#$%"&'(K@'$&/'
/.c$%.#;$8+&.'"&'$&/=+-.&["&/.Z.&/.&#'Z=+8#$#.':$&:.=3
C$&:.='2Vb?2V@'?JVVb@W'M3J2Kb[J2iJ

D'+l,e0Rfe0S+l,,e0Tfe06*2*#<e0Dfe06,'%,,e0gf
2α[;X/=+cX>"#$%"&'(K'"&;"7"#8'#XZ.'))':+,,$-.&["&/*:./'$=#;="#"8'"&'=$#83
O4QM'T.##3'KKR'?2IIi@W'M3JiU[JhV

i#$&#e0!fe0V'%,%*4*e0Rfe0!*2*/*>,e0:f
B.,$#"+&8;"Z'7.#F..&'/"66.=.&#"$#"+&["&/*:"&-'$:#">"#X'$&/';XZ.=:$,:.%":'$:#">"#X'+6'
;.c$6,*+=+#=";X/=+cX>"#$%"&'(K'/.=">$#.83
5&#":$&:.='B.83'Ji'?JQ@'?JVVi@W'M3bUK[bUI

i'2<2<=,7e0Rf?fe0!$+.5,#'2,e0\fUfe0?&.."e0!f\f
k;.'2b[.&.'>"#$%"&'('$&$,+-83
)&W'!"#$%"&'('?O.,/%$&H'(3H'L,+=".*cH'O3\3H'j"1.H'S3<3'./8@'E$Z3'bJ'?JVVV@W'M32Vih[
2VRVH'5:$/.%":'j=.88H'M$&'(".-+'

i'2<2<=,7e0Rf?fe06<4>*#e0(fEfe0R*#7%*#.e0Uf!fe0!$+.5,#'2,e0\fUfe0A*>;)&--e0RfhfH'.#'$,3
\"-;,X'$:#">.'$&$,+-8'+6'2$,Z;$HJh[/";X/=+cX>"#$%"&'(?K@'#;$#'=.8"8#'%.#$7+,"8%'#;=+*-;
C[Ji'+c"/$#"+&'$&/'C[K'.Z"%.="8$#"+&'Z$#;F$X83
M#.=+"/8'bb'?JVV2@W'M3ibK[iR2

i"&>+4*e0Tfe0g*>*>+4*e0Rfe0S,=&#'<#e0HfSfe0R<.-,#e0?fPfe06,72<-<FFe0Wfhf
k;.':X#+1"&.'&.#F+=1'"&',.8"+&$,'$&/',.8"+&[6=..'Z8+="$#":'81"&'"8':;$=$1#.="G./'7X'$'k[
;.,Z.='#XZ.'2':.,,[%./"$#./'=.8Z+&8.3
S')&>.8#'(.=%$#+,3'2V2'?2IIK@W'M3RV2[RVh

]*,')&4/e0RfEfe0T*#&#<e0?fe0S4*#7<e0RfSfe0R&#.&'e06fSf
)&6,*.&:.'+6':;+,.:$,:"6.=+,'?>"#$%"&'(K@'+&'#;.':+*=8.'+6'.cZ.="%.&#$,'8X8#.%":',*Z*8'
.=X#;.%$#+8*8'"&'O2'?eYQc<@'%":.3
S'C,"&'T$7'5&$,3'2i'?JVVV@W'M3I2[Ib

]*--*$e0]fUfe0\,--&*+.&*+e0Ufe0W*$$*$e0Pfe0E<-F&e0hfe06*)&"*e0?fH'.#'$,3
jN!5'7$#;'#;.=$ZX'8#=+&-,X'8*ZZ=.88.8'"%%*&+,+-":$,'$&/'.Z"/.=%$,'$:#">$#"+&'"&'
Z8+="$8"8W'$'Z+88"7,.':.,,*,$='7$8"8'6+='=.%"##">.'#;.=$ZX3
S'4cZ'd./3'2UV'?2IIi@W'M3JUK[JIb

]*-4*#7&e0Rfe0W4+#&$e(fe0E&-'%e0hfGf
("66.=.&#"$,'.66.:#'+6'4Q2VUI'+&'-=+F#;'+6'>"#$%"&'('=.:.Z#+='1&+:1+*#'$&/'F",/'#XZ.'
%$%%$=X'#*%+='c.&+-=$6#83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

]*#(>&4<#/&#e0WfRfe0H,l2'$4*e0AfHfe0P,;'e0Ufe0U<->*#e0Af:f
d*,#"Z,.'8:,.=+8"8'$&/'>"#$%"&'(W'$&'*Z/$#.3
4*=+Z'S'C,"&'e*#=3'hU'?JVVi@W'M32VIh[22VI

]*#0H*>e0?fRfe0:+*#/e0bfe0\,<=*##+77,e0Gfe0?,>>e0GfWfe0:+#$&4e0HfhfH'.#'$,3
(".#'$&/'7$8$,':.,,':$=:"&+%$'+6'#;.'81"&'"&'$'Z=+8Z.:#">.':+;+=#'+6'%.&3
5%'S'C,"&'e*#=3'R2?2@'?JVVV@W'M32Kh[2i2

=*#0.&40R&,e0Vf(fe0U<#'<#)"e0(fPfe0W-,55*4.e0Pfe0H_"&4e0Df
B.-"+&$,'>$="$#"+&'"&'%*,#"Z,.'8:,.=+8"8'Z=.>$,.&:.'"&'5*8#=$,"$'$&/'"#8'$88+:"$#"+&'F"#;'
$%7".&#'*,#=$>"+,.#'=$/"$#"+&3
e.*=+.Z"/.%"+,+-X'JV'?JVV2@W'M32bU[2Ri

]*#.&_*--&e0Wfe0(.&#,'e0(fe0:<4#&5e0Pfe0?&=,--,<#e0Sfe00P&F&)=4&e0hf
2HJh[(";X/=+cX>"#$%"&'(K'=.:.Z#+=8'"&'&+=%$,'$&/'%$,"-&$&#';*%$&':+,+=.:#$,'#"88*.83
C$&:.='T.##3'Ub'?2IIi@W'M3bR[RK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JRK

=*#0G$$&#e0Gfe0W4*#,'$&*#+e0HfHf0]&4'$+"Fe0(fe0E*&4e0Rfe0W<+,--<#0?fe0R*$%,&+e0Af
5&$,+-8'+6'2HJh[/";X/=+cX>"#$%"&'(K'$8'/+8.[=./*:"&-'$-.&#8'6+=':,$88":$,'
"%%*&+8*ZZ=.88$&#83
k=$&8Z,$&#$#"+&'bI?I@'?JVVV@W'M32IKJ[2IiJ

=*#0G$$&#e0Gfe0\"'&>*#'e0Afe0]&4'$+"Fe0(fe0W<+,--<#e0?fe0R*$%,&+e0Af
)%%*&+%+/*,$#+=X'Z=+Z.=#".8'+6'$'2HJh[/";X/=+cX>"#$%"&'(K'$&$,+-*.':+%7"&./'F"#;'
)Oeβ'"&'$&'$&"%$,'%+/.,'+6'8X&-.&.":'"8,.#'#=$&8Z,$&#$#"+&3
k=$&8Z,$&#'j=+:3'KK'?JVV2@W'M3JK2I

=*#0G$$&#e0Gfe0W4*#,'$&*#+e0HfHfe0@=&4)&4/%e0Pfe0W<+,--<#e0?fe0]&4'$+"Fe0(fe0R*$%,&+e0Af
C+%7"&$#"+&'+6'$'2HJh[/";X/=+cX>"#$%"&'(?K@'$&$,+-'$&/'$'7"8Z;+8Z;+&$#.'Z=.>.&#8'
.cZ.="%.&#$,'$*#+"%%*&.'.&:.Z;$,+%X.,"#"8'$&/'Z=.8.=>.8'7+&.3
Q+&.'KJ'?JVVK@W'M3KIR[iVi

=*#0G$$&#e0Gfe0H&7*--<##&e0Wfe0]&4-,#.&#e0Pfe0]&4'$+,Fe0(fe0W<+,--<#e0?fe0R*$%,&+e0Af
5&$,+-8'+6'2αHJh[/";X/=+cX>"#$%"&'(K'$8'Z,*="Z+#.&#'"%%*&+%+/*,$#+=83
S'C.,,'Q"+:;.%3'UU?J@'?JVVK@W'M3JJK[JJb

=*#0G$$&#e0Gfe0H&7*--<##&e0Wfe0W<+--,<#e0?fe0R*$%,&+e0?f
e0('7+&.'%$==+F[/.=">./'/.&/="#":':.,,8'$=.'%+/*,$#./'7X'$&$,+-8'+6'2HJh[
/";X/=+cX>"#$%"&'(K3
S'M#.='Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3ihR[ihI

=*#0G$$&#e0Gfe0R*$%,&+e0Af
)%%*&+=.-*,$#"+&'7X'2HJh[/";X/=+cX>"#$%"&'(KW'Q$8":':+&:.Z#83
S'M#.='Q"+:;.%'d+,'Q"+,3'IR?2[J@'?JVVh@W'M3IK[2V2

=*#0:*-$&4&#e0(f\fe0=*#0G$$&#e0Gfe0.&0h<#/e0GfAfe0W<+,--<#e0?fe0?<&;e0Wf@fe0R*$%,&+e0Af
B./".=:#"+&'+6';*%$&'$*#+=.$:#">.'k[:.,,8'*Z+&'"&#.=$:#"+&'F"#;'/.&/="#":':.,,8'%+/*,$#./
7X'kshJRH'$&'$&$,+-'+6'2HJh'/";X/=+cX>"#$%"&'(K3
("$7.#.8'h2'?JVVJ@W'M3J22I[J2Jh

=*#0:*-$&4&#e0(f\fe0D"'>*e0@fRfe0=*#0G$$&#e0Gfe0R*$%,&+e0Afe0?<&;e0Wf@f
2αHJh[/";X/=+cX>"#$%"&'(K'+='$&$,+-*.'#=.$#./'/.&/="#":':.,,8'%+/*,$#.';*%$&'
$*#+=.$:#">.'k':.,,8'>"$'#;.'8.,.:#">.'"&/*:#"+&'+6'$Z+Z#+8"83
S'5*#+"%%*&3'JK?K@'?JVVi@W'M3JKK[JKI

=*#0P&&+_&#e0hfUfDfRfe0U<-'e0:f(fUf
!"#$%"&'(W'$&#":$&:.='$&/'/"66.=.&#"$#"+&3
)&W'!"#$%"&'('?O.,/%$&H'(3H'L,+=".*cH'O3\3H'j"1.H'S3<3'./8@'E$Z3'bi'?2IIR@W'M32VUI[
22VhH'5:$/.%":'j=.88H'M$&'(".-+

=*#0]&-.%+,5&#e0Ufhfe0D*"-<4e0!f(fe0E,--,*>'<#e0!fe0H4&&'e0WfRf
k=.$#%.&#'+6'>"#$%"&'('/.6":".&:X'"&'Z$#".&#8'F"#;'%.#$8#$#":'Z=+8#$#.':$&:.='#+'"%Z=+>.'
7+&.'Z$"&'$&/'%*8:,.'8#=.&-#;3
S'N=+,3'2bK'?JVVV@W'M32UR[2IV

=*#0E&&-.&#e0Tfe0S-*#*/*#e0Pfe0W,#.&4+;e0Pfe0D&##,'_<<.e0Rfe0E&-'%e0hf
5Z+Z#+#":'=.-=.88"+&'+6'dCO[R'c.&+-=$6#8'"&'&*/.'%":.'#=.$#./'F"#;'#;.'>"#$%"&'('
$&$,+-'4Q'2VUI3
4&/+:="&+,+-X'2KI'?2IIU@W'M3J2VJ[J22V

]&&#'$4*e0DfHfe0U43F&4e0Tfe0T<&#,/')&4/&4e0Afe0W4,>,l<,#e0!fEfe0\4*#.&e0hfUfe0T+>*4e0?f
2HJh[(";X/=+cX>"#$%"&'(K'=.:.Z#+=8'"&'#;.':.&#=$,'&.=>+*8'8X8#.%'+6'#;.'=$#'.%7=X+3
Q=$"&'B.83'UVi'?2IIU@3'M32IK[JVh

]&/&'#*e0]fe0@mT&--"e0hfe0!*,.e0hfe0i'2<2<=,7e0Rfe0W,#.&4+;e0Pfe0T<&FF-&4e0:fUf
57","#X'+6'Z+#.&#'>"#$%"&'(K'$&$,+-8'#+'"&;"7"#'-=+F#;'+6'Z=+8#$#.':$&:.=':.,,8'"&'>">+3
5&#":$&:.='B.83'JK'?JVVK@3'M3JUK[JUI



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JRi

]&,&#e06fTfe0Wl&42&e0hf?fe0?<''>*##M?,#/.*%-e0Vfe0h*2<)'&#e0:fWf
0&:.'/$",X'#=.$#%.&#'+6'Z8+="$8"8'F"#;'#$:$,:"#+,':+%Z$=./'F"#;'#F":.'/$",X'#=.$#%.&#'F"#;
:$,:"Z+#="+,3'5'/+*7,.[7,"&/'#="$,3
Q='S'(.=%$#+,3'2KR'?2IIR@W'M3hU2[hUb

]&-.>*#e0AfRfe0A*#$<4#*e0RfDfe0H&P+7*e0:fSf
4cZ=.88"+&'+6'2HJh[/";X/=+cX>"#$%"&'(K'=.:.Z#+='"&'#;.'"%%*&.'8X8#.%3
5=:;'Q"+:;.%'Q"+Z;X83'KRi'?JVVV@W'M3KKi[KKU

]&4%<&Fe0AfRfe0=*#0?<<#e0hf(fe0],*#&#e0RfGfe0W4+,l#5&&-MT<<>&#e0Af(fe0P*F&)&4e0SfUfe0
W,l-'>*e0hfEf
d*#*$,'$&#$-+&"8%'+6'=;.*%$#"+/'$=#;="#"8'$&/';$X'6.>.=_'$'=+,.'6+='#XZ.'2'n'#XZ.'J'k':.,,'
7$,$&:.3
5&&'B;.*%'("8.$8.8'hR'?2IIU@W'M3JRh[JUV

]&4,$"e0(f6fe0E"*$$e0DfPfe0P&&e0Efe0:*l<'e0Wfe0W*&72&4e0Uf(fH'.#'$,3
("66.=.&#"$,'=.-*,$#"+&'+6'-,"$,':.,,',"&.[/.=">./'&.*=+#=+Z;":'6$:#+='?Le(O@'.cZ=.88"+&'"&
;*%$&'&.*=+7,$8#+%$'$&/'-,"+7,$8#+%$':.,,',"&.83
S'e.*=+8:"'B.83'hh'?2III@W'M32UR[2IR

]&42%4*$'2"e0(fe0D<&'7+e0GfAf
C$,:"*%'$&/'&.*=+&$,'$-."&-3
k=.&/8'e.*=+8:"3'J2'?2IIU@W'M3J[R

]&4-,#.&#e0Pfe0]&4'$+"Fe0(fe0A<#=&#$'e0?fe0R*47&-,'e0!fe0]*#0A*>;e0Rfe0W<+,--<#e0?f
5:#"+&'+6'2HJh?0\@J(K'+&'#;.':.,,':X:,.'-.&.8H':X:,"&'(2H'ZJ2H'$&/'ZJR'"&'dCO[R':.,,83
d+,'C.,,'4&/+:="&+,3'2iJ'?2IIU@W'M3hR[bh

]&4-,#.&#e0Pfe0]&4'$+"Fe0(fe0]*#0A*>;e0Rfe0R*47&-,'e0!fe0!*))&e0TfH'.#'$,3
kF+'&+>.,'2i[.Z"'$&$,+-*.8'+6'2HJh[/";X/=+cX>"#$%"&'(K'"&;"7"#'#;.'-=+F#;'+6';*%$&'
7=.$8#':$&:.=':.,,8'"&'>"#=+'$&/'"&'>">+3
C$&:.='B.83'bV'?2V@'?JVVV@W'M3JbRK[JbRI

]&4'$+"Fe0(fe0!&/*&4$e0!fe0]&4-,#.&#e0Pfe0A*'$&&-'e0Tfe0W<+,--<#e0?fe0R*$%,&+e0Af
B.:.&#'/.>.,+Z%.&#8'"&'#;.'*8.'+6'>"#$%"&'('$&$,+-*.83
C*=='0Z"&'e.Z;=+,'\XZ.=#.&83'R'?2IIU@W'M3KIR[iVK

]&"4<#e0Ufe0U*>;%,-&e0?fe0W,#.&4+;e0Pfe0D<+4*,#&e0hfMPf
kF+'&+>.,'>"#$%"&'('$&$,+-*.8H'E\'2VbV'$&/'CQ'IbbH'Z=+,+&-'81"&'$,,+-=$6#'8*=>">$,'"&'
%":.3
k=$&8Z')%%*&+,3'2?2@'?2IIK@W'M3RJ[Rb

],.*-e0Rfe0?*>*#*e0Af]fe0H+''<e0(f!f
M#$#2[>"#$%"&'('=.:.Z#+='"&#.=$:#"+&8'$&#$-+&"G.'2HJh[/";X/=+cX>"#$%"&'('#=$&8:="Z#"+&$,
$:#">"#X'$&/'.&;$&:.'8#$#2[%./"$#./'#=$&8:="Z#"+&3
d+,'C.,,'Q"+,3'JJ'?JVVJ@W'M3JRRR[JRUR

],&$%e0?f
!"#$%"&'('8*ZZ,.%.&#$#"+&H'Jh[;X/=+cX>"#$%"&'(':+&:.&#=$#"+&8'$&/'8$6.#X3
5%'S'C,"&'e*#=3'bI'?2III@W'M3UiJ[Uhb

],&$%e0?f
<;X'#;.'+Z#"%$,'=.f*"=.%.&#'6+='!"#$%"&'(K'"8'Z=+7$7,X'%*:;';"-;.='#;$&'F;$#'"8'
+66":"$,,X'=.:+%%.&/./'6+='$/*,#83
S'M#.='Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3hRh[hRI

],&$%e0?fe0A<-&e0HfGfe0:*_2&4e0\f(fe0D4*#/e0:fRfe0?+),#e0Pf(f
<"&#.=#"%.'>"#$%"&'('"&8*66":".&:X'"8':+%%+&'"&'X+*&-'C$&$/"$&'F+%.&H'$&/'#;."='
>"#$%"&'('"&#$1.'/+.8'&+#'Z=.>.&#'"#3
4*='S'C,"&'e*#=3'hh'?JVV2@W'M32VI2[2VIR



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JRh

],&$%e0?fe0P*.*2e0gfe0E*-F,'%e0Uf\f
5-.[=.,$#./':;$&-.8'"&'#;.'Jh[;X/=+cX>"#$%"&'('>.=8*8'Z$=$#;X=+"/';+=%+&.'=.,$#"+&8;"Z
8*--.8#'$'/"66.=.&#'=.$8+&'F;X'+,/.='$/*,#8'=.f*"=.'%+=.'>"#$%"&'(3
S'C,"&'4&/+:="&+,'d.#$73'UU'?JVVK@W'M32Uh[2I2

],&$%e0?fe0T,>)*--e0!fe0:+e0(fe0E*-F,'%e0Uf\f
B$&/+%"G./':+%Z$="8+&'+6'#;.'.66.:#8'+6'#;.'>"#$%"&'('$/.f*$#.'"&#$1.'>.=8*8'2VV'%:-'
?iVVV')N@'Z.='/$X'+&'7"+:;.%":$,'=.8Z+&8.8'$&/'#;.'F.,,7."&-'+6'Z$#".&#83
e*#='S3'K'?JVVi@W'M3U

],4*/%e0Uf(fe0:*/-,.e0Tf\fe0A&-,<e0Rf?f
j$=>$,7*%"&'"&:=.$8.8'"&'#;.':$*/$#.'Z*#$%.&'+6'=$#8'F"#;'>"#$%"&'(';XZ.=>"#$%"&+8"83
j=+:'e$#,'5:$/'M:"3'NM5'Ub'?2IUI@W'M3KKUR[KUIV

]<.<=<$5e0gfe0\&,'&4e0(f\fe0A%&'-&4e0Pfe0P&$$&4,<e0hfhfe0A*>;)&--e0(fH'.#'$,3
MZ+&#$&.+*8,X'"&:=.$8./'Z=+/*:#"+&'+6'&"#=":'+c"/.'$&/'$7.==$&#'.cZ=.88"+&'+6'#;.'
"&/*:"7,.'&"#=":'+c"/.'8X&#;$8.'"&'>">+'"&'#;.'#=$&86+=%"&-'-=+F#;'6$:#+='7.#$'2'&*,,'
%+*8.3
S'4cZ'd./3'2UK'?2IIb@W'M3JKKR[JKiJ

]+-7*#<e0Rfe0(-)*#&',e0Afe0!$<;;*77,*4<e0(fe0W*/#*$,e0?fe0Hm(>,7<e0\fH'.#'$,3
(.&/="#":':.,,8'$8'$'%$a+='8+*=:.'+6'%$:=+Z;$-.[/.=">./':;.%+1"&.nCCTJJ'"&'>"#=+'$&/'
"&'>">+3
4*='S')%%*&+,3'K2'?JVV2@W'M3U2J[UJJ

]+-7*#<e0Rfe0!$4+"Fe0!fe0!7*;,#,e0Ufe0A*''*$&--*e0Rf0W&4#*'7<#,e0!fH'.#'$,3
N&"f*.'=.-*,$#"+&'+6'CCT2U'Z=+/*:#"+&'7X'%$#*="&-'/.&/="#":':.,,83
S')%%*&+,3'2RV'?JVVK@W'M3KUiK[KUiI

E*7$*_'2,ME&#.&e0hfe0T<$7%&#e0hfRfe0(#.&4'<#e0\fPfe0(''*Fe0(f?fe0W4+##&4e0?fPfH'.#'$,3
C$,:"*%'Z,*8'>"#$%"&'('8*ZZ,.%.&#$#"+&'$&/'#;.'="81'+6':+,+=.:#$,':$&:.=3
e'4&-,'S'd./3'Khi?R@'?JVVb@W'M3bUi[bIb

E*-)&4$e0Dfe0h,4,2<_'2,e0\fSfe0U43F&4e0Tf
("8#="7*#"+&'+6'2HJh[/";X/=+cX>"#$%"&'(K'=.:.Z#+='"%%*&+=.$:#">"#X'"&'#;.',"%7":'8X8#.%
+6'#;.'=$#3
\+=%'d.#$7'B.83'KK'?JVV2@W'M3hJh[hK2

E*-,e0?fTfe0W,''<##&$$&e0Rfe0T%*4&e0!fe0:*4$e0hfe0!,$4,#e0RfHfe0W4*',$+'e0Df(f
2αHJh[(";X/=+cX[2b[.&.[JK[X&.[JbHJR[;.c$6,*+=+:;+,.:$,:"6.=+,H'$'&+&:$,:.%":'
$&$,+-*.'+6'2αHJh[/";X/=+cX>"#$%"&'(KH'"&;"7"#8'$G+cX%.#;$&.["&/*:./':+,+&":'
#*%+="-.&.8"83
C$&:.='B.83'hh'?2IIh@W'M3KVhV[KVhi

E*-,e0?fTfe0T%*4&e0!fe0D4&$,*2<=*e0Rfe00A<%&#e0\fe06/+"&#e0PfH'.#'$,3
N=8+/.+cX:;+,":'$:"/'$&/'O?b@[(?K@'"&;"7"#'$7.==$&#':=XZ#'Z=+,"6.=$#"+&'"&'#;.'=$#'
$G+cX%.#;$&.'%+/.,'+6':+,+&':$&:.=W'=+,.8'+6':X:,"&'(2'$&/'4[:$/;.="&3
C$&:.='4Z"/.%"+,'Q"+%$=1.=8'j=.>3'22'?JVVJ@W'M32bhK[2bbJ

E*#/e0hfgfe0E+e06fhfe0A%&4#/e0DfPfe0:<FF&4e0Wfhfe0A%&#e0:f:fH'.#'$,3
!"#$%"&'(K'$##.&*$#.8'b[;X/=+cX/+Z$%"&.["&/*:./'&.*=+#+c":"#X'"&'=$#83
Q=$"&'B.83'IVi'?JVV2@W'M3bR[Rh

E*#/e0Pfe0E%,$-*$7%e0PfEfe0S-*#*/*#e0hf6fe0:<-,72e0RfSfe0A%&#e0DfAf
!"#$%"&'('$*#+:="&.'8X8#.%'$&/'Z=+8#$#.':$&:.=3
B.:.&#'B.8*,#8'C$&:.='B.83'2bi'?JVVK@W'M3JJK[JKR

E*#/e0ofe0g*#/e0Efe0i"$,#/7<e0Rf!fe0A%4,'$*2<'e0!fe0E&,.&4e0?f
2HJh[/";X/=+cX>"#$%"&'(K'$&/'$,,[#=$&8[=.#"&+":'$:"/'8.&8"#"G.8'7=.$8#':$&:.=':.,,8'#+'
:;.%+#;.=$ZX["&/*:./':.,,'/.$#;3
C$&:.='B.83'bV'?JVVV@W'M3JViV[JViU



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JRb

E*#/e0DfDfe0b%*#/e0`fe0P,e0hfhf
k;.'=+,.'+6'eO[1$ZZ$Q'"&'#;.'=.-*,$#"+&'+6':.,,'8#=.88'=.8Z+&8.83
)&#')%%*&+Z;$=%$:+,3'J'?JVVJ@'2hVI[2hJV

E*#/e0DfDfe06&'$&-e0SfUfe0W<+4.&*+e0]fe06*/*,e0gfe0E*#/e0ofH'.#'$,3
C*##"&-'./-.W'2HJh[/";X/=+cX>"#$%"&'(K'"8'$'/"=.:#'"&/*:.='+6'$&#"%":=+7"$,'Z.Z#"/.'-.&.'
.cZ=.88"+&3
S')%%*&+,3'2RK'?JVVi@W'M3JIVI[JI2J

E*#/e0`fe0!$+.5,#'2,e0\fUf
k;.'=.f*"=.%.&#'6+='$&/':;$&-"&-':+%Z+8"#"+&'+6'#;.'5j[2'#=$&8:="Z#"+&'6$:#+='/*="&-'
/"66.=.&#"$#"+&'+6';*%$&',.*1.%"$'\TbV':.,,8'"&/*:./'7X'2HJh[/";X/=+cX>"#$%"&'(K3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

E*#/e0gfe0A%,*#/e0gf:fe0!+e0DfUfe0:*"*'%,e0Dfe0R<4*-&'e0RfH'.#'$,3
!"#$%"&'(K'$##.&*$#.8':+=#":$,'"&6$=:#"+&'"&/*:./'7X'%"//,.':.=.7=$,'$=#.="$',"-$#"+&'"&'
=$#83
e.*=+Z;$=%$:+,+-X'KI?h@'?JVVV@W'M3URK[UUV

E*#/e0gfe0A%*#/e0AfSfe0R<4*-&'e0Rfe0A%,*#/e0gf:fe0:<FF&4e0hf
j=+#.:#">.'.66.:#8'+6'-,"$,':.,,',"&.[/.=">./'&.*=+#=+Z;":'6$:#+='"&'"8:;.%":'7=$"&'"&a*=X3
5&&'e'p'5:$/'M:"3'IbJ'?JVVJ@W'M3iJK[iKU

E*#/e0gf?fe0E,/,#/$<#e0HfUfe0!$4+/#&--e0!f(fe0T#+$'<#e0hfAf
L=+F#;'"&;"7"#"+&'+6':$&:.=':.,,8'7X'$&'$:#">.'%.#$7+,"#.'+6'$'&+>.,'>"#$%"&'('Z=+/=*-3
5&#":$&:.='B.83'Jh?bQ@'?JVVh@W'M3iKKK[iKKI

E*$'<#e0TfGfe0()4<-*$e0RfPfe0R*-<#&e0PfPfe0:<&/e0hfRfe0H<%&4$"e0DfH'.#'$,3
5:#">.'8.=*%'>"#$%"&'(',.>.,8'$=.'"&>.=8.,X':+==.,$#./'F"#;':+=+&$=X':$,:"6":$#"+&3
C"=:*,$#"+&'Ib'?2IIR@W'M32Rhh[2RbV

E&,#4&,7%e0Dfe0P*#.<-$e0Rfe0W<<"e0Afe0E+$%4,7%e0?fe0W,#'_*#/&4e0if
2HJh[(";X/=+cX>"#$%"&'(K'8#"%*,$#.8'#=$&86+=%"&-'-=+F#;'6$:#+=[7.#$2'8X&#;.8"8'7X'
%+*8.'=.&$,'Z=+c"%$,'#*7*,$=':.,,83
E"/&.X'Q,++/'j=.88*=.'B.83'JJ'?2III@W'M3II[2Vh

E&,#'$<72e0Rf(fe0!$*>;F&4e0Rfhfe0P&_e0?f(fe0E,--&$$e0EfAfe0!<)&4e0(fhf
C$8.[:+&#=+,'8#*/X'+6'%.,$&+%$'$&/'/".#$=X'>"#$%"&'(W'"%Z,":$#"+&8'6+='$/+>:$:X'+6'8*&'
Z=+#.:#"+&'$&/'8*&8:=..&'*8.3
S')&>.8#'(.=%$#+,3'IU?h@'?2IIJ@W'M3UVI[U22

E&,'%**4e0?fGfe0!,>;'<#e0?fif
)&>+,>.%.&#'+6'>"#$%"&'(K'F"#;':$=/"+>$8:*,$='6*&:#"+&'))W'/"=.:#'$&/'"&/"=.:#'.66.:#83
5%'S'j;X8"+,3'JhK'?2IUR@W'M3bRh[bUK

E&-'%e0hfGf
!"#$%"&'('$&/'7=.$8#':$&:.=W'"&8"-;#8'6=+%'$&"%$,'%+/.,83
5%'S'C,"&'e*#=3'UV'?JVVi@W'M32RJ2[2RJi

E&-'%e0hfGf
!"#$%"&'('8"-&$,"&-'"&'%$%%$=X'-,$&/W'F;$#';$>.'F.',.$=&./�
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

E&-'%e0hfGfe0E,&$52&e0hf(fe0b,#'&4e0\fRfe0!>"75&2e0!fe0?<>+e0!fH'.#'$,3
)%Z$:#'+6'#;.'>"#$%"&'(K'=.:.Z#+='+&'-=+F#;[=.-*,$#+=X'Z$#;F$X8'"&'%$%%$=X'-,$&/'$&/'
7=.$8#':$&:.=3
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'UK'?JVVJ@W'M3Uh[IJ

E&-'%e0hfGfe0E,&$52&e0hf(fe0b,#'&4e0\fRfe0W"4#&e0Wfe0!>,$%e0Tfe6*4=*&5e0Afhf
!"#$%"&'(K'=.:.Z#+='$8'$'#$=-.#'6+='7=.$8#':$&:.='Z=.>.&#"+&3
S'e*#=3'2KK'?JVVK@W'M3JiJh[JiKK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JRR

E&'$-+#.e0Tf
("8#="7*#"+&'$&/'%+=#$,"#X'#"%.'#=.&/'+6'%*,#"Z,.'8:,.=+8"8'$&/'8+%.'+#;.='/"8.$8.8'"&'
e+=F$X3
5:#$'e.*=+,'M:$&/3'ib'?2IRV@W'M3ihh[iUK

E&"$'e0Sf(fe0H%*_*#e0Ufe0b%*#/e0`fe0W,'%<;e0hfGfe0i'2<2<=,7e0Rf?fH'.#'$,3
e+>.,'-.%"&"'$&$,+-8'+6'2αHJh[/";X/=+cX>"#$%"&'(K'F"#;'.&;$&:./'#=$&8:="Z#"+&$,'
$:#">"#X3
Q"+:;.%'j;$=%$:+,3'bR'?JVVi@W'M32KJR[2KKb

E%,$&e0hf:f
L.&+%":'$ZZ=+$:;.8'#+'"/.&#"6":$#"+&'+6'2HJh[/";X/=+cX>"#$%"&'(K'#$=-.#'-.&.8'
"%Z,":$#./'"&'"#8'$&#":$&:.='Z=+Z.=#".83
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

E,72-<_e0Wf(fe0D*)*72e0!fUf
j",+#'#="$,'+6'JVVV'>.=8*8'iVV')N':;+,.:$,:"6.=+,'/$",X'"&'"&6$&:X'A'"&"#"$,'Z;$=%$:+1"&.#":
=.8*,#8'6=+%'#;.'/"$7.#.8'A'>"#$%"&'('8#*/X'-=+*Z3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

E,&'&e0?fhfe0i%-*#.M!>,$%e0(fe0?<''e0DfTfe0U4*%-e0hfRfe0H&P+7*e0:fSf
NZ[=.-*,$#"+&'+6'#;.'>"#$%"&'('=.:.Z#+='"&'=.8Z+&8.'#+'2HJh[/";X/=+cX>"#$%"&'(K'=.8*,#8'
6=+%',"-$&/["&/*:./'8#$7","8$#"+&3
S'Q"+,'C;.%3'JbR'?2IIJ@W'M3JVVUJ[JVVUb

E,--,'e0Rfe0S*,4-"e0(f
466.:#'+6'"&:=.$8./'/".#$=X'Z;X#":'$:"/'+&':;+,.:$,:"6.=+,'=.f*"=.%.&#8'"&'=$#83
T$&:.#'RRRi'?2IRJ@W'M3iVb

E,#.*+'e0(fe0P,#'&4$e0@fe0P+$$4,#/%*+'e0(fe0E&,.-,#7%e0\f
N7.='/$8'1=X8#$,,"8".=#.'!"#$%"&'(J3
S*8#*8'T".7"-8'5&&'C;.%3'iIJ'?2IKJ@W'M3JJb[JK2

E,$>*#e0UfRf
k+Z":$,'#;.=$Z".8'6+=',+:$,"G./'Z8+="$8"83
d$X+'C,"&'j=+:3'Rb'?JVV2@W'M3IiK[IiI

E<#/e0:fPfe0!&<_e0(fe0(4*2*_*e0Tfe0P&&e0:fUfe0g+e0RfAfe0V#/-&'e0!f(f
!"#$%"&'('=.:.Z#+='8#$=#':+/+&'Z+,X%+=Z;"8%'$&/':+,+=.:#$,':$&:.='="81W'.66.:#'
%+/"6":$#"+&'7X'/".#$=X':$,:"*%'$&/'6$#'"&'M"&-$Z+=.'C;"&.8.3
C$=:"&+-.&.8"8'Ji'?JVVK@W'M32VI2[2VIh

E<<.e0Tfhfe0!*2*/+7%,e0!f
B.-*,$#+=X'k':.,,8'"&'#=$&8Z,$&#$#"+&'#+,.=$&:.3
e$#'B.>')%%*&+,3'K'?JVVK@W'M32II[J2V

E+e0\fe0S*#e0?f!fe0P,e0Efe0T<e0DfAfe0W4*$$*,#e0Rf\f
d+/*,$#"+&'+6':.,,':X:,.':+&#=+,'7X'>"#$%"&'(K'$&/'"#8'$&$,+-*.H'4Q'2VUIH'"&';*%$&'
7=.$8#':$&:.=':.,,83
0&:+-.&.'2h'?2IIR@W'M32hhh[2hbK

E+ME<#/e0hf?fe06*2*#&e0Rfe0R*e0hfe0H,L<#e0Hfe0W<-,#e0(fPfH'.#'$,3
)8'>"#$%"&'('-++/'6+='X+*='7,++/'>.88.,8�
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

`,&e0bfe0W,2-&e0HfHf
j;+8Z;+,"Z$8.'C[-$%%$[2'"8'=.f*"=./'6+=':$,:"*%["&/*:./'1.=$#"&+:X#.'/"66.=.&#"$#"+&3
S'Q"+,'C;.%3'JRi'?2III@W'M3JViJ2

`,#/e06fe0R*-.<#*.<e0RfPfe0W*7%>*#e0Pf(fe0R7T&*#e0Hfhfe0T+>*4e0?fe0\4,FF,#e0RfHf
("8#"&:#">.'/.&/="#":':.,,'%+/*,$#"+&'7X'>"#$%"&'(K'$&/'-,*:+:+=#":+"/'Z$#;F$X83
Q"+:;.%'Q"+Z;X8'B.8'C+%%*&3'JIR'?JVVJ@W'M3bih[bhJ



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JRU

`+e0:fe0!<4+4,e0(fe0\,&'&-&4e0?fTfe0U&$&4'e0hf:f
2HJh[(";X/=+cX>"#$%"&'(K'.c.=#8'+ZZ+8"&-'.66.:#8'#+')T[i'+&'d\C':,$88[))'$&#"-.&'
.cZ=.88"+&H'$::.88+=X'$:#">"#XH'$&/'Z;$-+:X#+8"8'+6';*%$&'%+&+:X#.83
M:$&/'S')%%*&+,3'KU?b@'?2IIK@W'M3hKh[hiV

`+e0gfe0!%,)*$*e0(fe0R76&*-e0hfGfe0!$*>&"e0Df(fe0S&-.>*#e0Hfe0U&&%-e0HfRf
!"#$%"&'('=.:.Z#+='8#$=#':+/+&'Z+,X%+=Z;"8%'?O+1)@'$&/'Z=+8#$#.':$&:.='Z=+-=.88"+&3
C$&:.=8'4Z"/.%"+,'Q"+%$=1.=8'j=.>3'2J'?JVVK@W'M3JK[JR

g*#/e0Gf!fe0R*,<4,#<e0Af(fe0?<<'e0Wf(fe0T#,/%$e0!f?fe0W+4#'$&,#e0TfPf
!"#$%"&'([%./"$#./'-=+F#;'"&;"7"#"+&'+6'$&'$&/=+-.&[$7,$#./'TeC$j':.,,',"&.'%+/.,'+6'
;*%$&'Z=+8#$#.':$&:.=3
d+,'C.,,'4&/+:="&+,3'2Ub'?JVVJ@W'M3bI[RI

g*#/e0!fe0!>,$%e0Afe0H&P+7*e0:fSf
2αHJh'/";X/=+cX>"#$%"&'(K'$&/'2I[&+=[2αHJh'/";X/=+cX>"#$%"&'(J'8*ZZ=.88'
"%%*&-,+7*,"&'Z=+/*:#"+&'$&/'#;X%":',X%Z;+:X#.'Z=+,"6.=$#"+&'"&'>">+3
Q"+:;.%'Q"+Z'5:#$3'22hU'?2IIK@W'M3JRI[JUb

g*#/e0!fe0!>,$%e0Afe0U4*%-e0hfRfe0P<+e0`fe0H&P+7*e0:fSf
!"#$%"&'('/.6":".&:X'8*ZZ=.88.8':.,,[%./"$#./'"%%*&"#X'"&'>">+3
5=:;'Q"+:;.%'Q"+Z;X83'KVK'?2IIK@W'M3IU[2Vb

g<'%,5*_*e0Dfe0:*#.*e0gfe0i&>*$'+e0gfe0D*2&.*e0!fe0!&2,#&e0TfH'.#'$,3
d":.',$:1"&-'#;.'>"#$%"&'('=.:.Z#+='.c;"7"#'"%Z$"=./'7+&.'6+=%$#"+&H'*#.="&.';XZ+Z,$8"$'
$&/'-=+F#;'=.#$=/$#"+&'$6#.='F.$&"&-3
e$#'L.&.#3'2b'?2IIR@W'M3KI2[KIb

g<+#/e0Gfe0R7A*44<#e0Hfe0R<44,'e0Af
C$,:"*%'=.-*,$#"&-';+=%+&.8'"&'.88.&#"$,';XZ.=#.&8"+&3')%Z+=#$&:.'+6'-.&/.=3
5%.=":$&'S+*=&$,'+6'\XZ.=#.&8"+&'K'?2IIV@W'M32b2[2bb

g+e0EfHfe0R7G-_*,#e0RfAfe0R<.5&-&_'2,e0?f(fe0?+''&-e0HfRfe0!>,$%e0HfAfH'.#'$,3
j+#.&#"$#"+&'+6'2αHJh[/";X/=+cX>"#$%"&'(K[%./"$#./'$&#"#*%+='$:#">"#X'F"#;'
/.c$%.#;$8+&.3
S'e$#,'C$&:.=')&8#3'IV'?2IIU@W'M32Ki[2i2

g+e0EfHfe0:&4'%)&4/&4e0Ef(fe0R+,#.,e0hf?fe0T<#/e0?fe0h*=-&e0hfH'.#'$,3
C$,:"#="+,'.&;$&:.8'L.%:"#$7"&.'$&#"[#*%+='$:#">"#X'"&'>"#=+'$&/'"&'>">+'"&'$';*%$&'
Z$&:=.$#":':$=:"&+%$'%+/.,3
j=+:../"&-8'+6'#;.'2K#;'>"#$%"&'('F+=18;+ZH'!":#+="$H'QCH'C$&$/$H'JVVb

g+#e0hfhfe0S,'7%)&,#e0RfUfe0E%,$,#/e0Hfe0V4,&e0gfe0S,'%)&,#e0RfAfH'.#'$,3
k;.'=+,.'+6'd)LnCsCTI'"&':$=/"$:'$,,+-=$6#'>$8:*,+Z$#;X3
5%'S'j$#;+,3'2b2'?JVVJ@W'M32KVR[2K2K

g+';*e0!f:fe0T,-2&##"e0(fGfe0!$&,#&4$e0UfRfe0?<<;e0Hf?f
4cZ=.88"+&'+6'%*="&.'.Z"/.=%$,'/"66.=.&#"$#"+&'%$=1.=8'"8'#"-;#,X'=.-*,$#./'7X'=.8#=":#./'
.c#=$:.,,*,$=':$,:"*%':+&:.&#=$#"+&8'"&'>"#=+3

' S3'C.,,'Q"+,3'2VI'?2IUI@W'M32JVR
g+';*e0!f:fe0:&##,#/'e0:fe0D+72&4e0?fEfe0T,-2&##"e0(fe0P&&e0GfH'.#'$,3

k;.'=.-*,$#"+&'+6'/"66.=.&#"$#"+&'"&'&+=%$,'$&/'&.+Z,$8#":'1.=$#"&+:X#.83
j$Z",,+%$>"=*8.83'<",.X[T"88H'e.F'p+=1'?2IIV@W'M3J22[JJJ

b*2<#e0:f:f
k;.'.66.:#'+6'8#.=+"/';+=%+&.8'+&'.,.:#=":$,'$:#">"#X'+6'.c:"#$7,.':.,,83
k=.&/8'e.*=+8:"3'J2'?2IIU@W'M3JVJ[JVR

b&%#.&4e0Hfe0W-*#.e0?fe0E,--,*>'e0RfAfe0R76,#7%e0?fEfe0:<_,&e0(fhfH'.#'$,3
4c#=$=.&$,'.cZ=.88"+&'+6'Jh[;X/=+cX>"#$%"&'(K[2α[;X/=+cX,$8.3
S'C,"&'4&/+:="&+,'d.#$73'Ub'?JVV2@W'M3UUU[UIi



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JRI

b&,$5e0ife0E&)&4e0Tfe0!<&j,*4$<e0HfEfe0E<-Fe0Gfe0W*--,#/e0?fe0G4)&#e0?f\f
)%Z$"=./'"&8*,"&'8.:=.#+=X':$Z$:"#X'"&'%":.',$:1"&-'$'6*&:#"+&$,'>"#$%"&'('=.:.Z#+=3
O5M4Q'S3'2R'?JVVK@W'M3hVI[h22

b&--*e0hfWfe0R7A*4"e0PfAfe0H&P+7*e0:fSf
0=$,'$/%"&"8#=$#"+&'+6'2HJh[/";X/=+cX>"#$%"&'(K':+%Z,.#.,X'Z=+#.:#8'e0('%":.'6=+%'
"&8*,"&[/.Z.&/.&#'/"$7.#.8'%.,,"#*83
5=:;'Q"+:;.%'Q"+Z;X83'i2R'?JVVK@W'M3RR[UV

b&>&-e0RfWf
C$,:"*%'%+/*,$#"+&'+6';XZ.=#.&8"+&'$&/'+7.8"#XW'%.:;$&"8%8'$&/'"%Z,":$#"+&83
S'5%'C+,,'e*#=3'JV?h@H'?0:#'JVV2@W'M3iiV[iiJ

b&>&-e0RfWfe0\+*-.<#,e0!fRfe0E*-'%e0RfSfe0T<>*#,72"e0Ufe0!$*#.-&"e0UfH'.#'$,3
466.:#'+6'8+/"*%'$&/':$,:"*%'+&':$,:"*%'%.#$7+,"8%'$&/'7,++/'Z=.88*=.'=.-*,$#"+&'"&'
;XZ.=#.&8">.'7,$:1'$/*,#83
S'\XZ.=#.&83'i?h@'?2IUb@W'M3Kbi[Kbb

b&#/e0Hfe0P&_,'e0Hfe0H&l)*2%'%Mh<#&'e0!fe0P*#e0Sfe\*47,*M@l&.*e0RfH'.#'$,3
Q+&.'%$==+F'eE232['$&/'eE232^'k':.,,8'=.:"Z=+:$,,X'=.-*,$#.'$:*#.'-=$6#[>.=8*8[;+8#'
/"8.$8.3
Q,++/'II'?2III@W'M32iiI[2ihR

b&$+'2"e0Efhfe0h*#2<=,7e0hfe0U,4<55<-<e0Sfhf
k;.';.#.=+-.&."#X'+6'j$=1"&8+&98'/"8.$8.W'C,"&":$,'$&/'Z=+-&+8#":'"%Z,":$#"+&83
e.*=+,+-X'Kh'?2IUh@W'M3hJJ[hJb

b%*#/e0(fWfe0b%&#/e0!f!fe0h,*e0AfTfe0E*#/e0gf
466.:#'+6'2HJh[/";X/=+cX>"#$%"&'(K'+&'Z=.>.&#"&-'$,,+-=$6#'6=+%'$:*#.'=.a.:#"+&'6+,,+F"&-
=$#'+=#;+#+Z":',">.='#=$&8Z,$&#$#"+&3

' <+=,/'S'L$8#=+.&#.=+,3'I'?JVVK@W'M32VbR[2VR2
b%*#/e0(fWfe0b%&#/e0!f!fe0h,*e0AfTfe0E*#/e0gf

B+,.'+6'2HJh[/";X/=+cX>"#$%"&'(K'"&'Z=.>.&#"&-'$:*#.'=.a.:#"+&'+6'$,,+-=$6#'6+,,+F"&-'=$#'
+=#;+#+Z":',">.='#=$&8Z,$&#$#"+&3
C;"&'d./'S3'22R?K@'?JVVi@W'M3iVU[i2J'

b%*#/e0!fRf
B+,.'+6'>"#$%"&8'"&'#;.'="81H'Z=.>.&#"+&H'$&/'#=.$#%.&#'+6'7=.$8#':$&:.=3
C*=='0Z"&'078#.#'LX&3'2b?2@'?JVVi@W'M32I[Jh

b%*#/e0`fe0h,*#/e0Sfe0P,e0Ufe0P,e0Afe0R*e0ofH'.#'$,3
L=+F#;'8*ZZ=.88"+&'+6'+>$="$&':$&:.='c.&+-=$6#8'"&'&*/.'%":.'7X'>"#$%"&'('$&$,+-*.'
4Q2VUI3
C,"&'C$&:.='B.83'22?2@'?JVVh@W'M3KJK[KJU

b%*#/e0`fe06,7<',*e0!f]fe0W*,e0Ef
!"#$%"&'('=.:.Z#+='"8'$'&+>.,'/=*-'#$=-.#'6+='+>$="$&':$&:.='#=.$#%.&#3
C*=='C$&:.='(=*-'k$=-.#8'b?K@'?JVVb@W'M3JJI[Jii

b%*#/e0bfe0g*#/e0Pfe0g<+#/e0Tfe0H+D&>;-&e0Wfe0b%*#/e0Pf
)/.&#"6":$#"+&'+6'$'Z=.>"+*8,X'*&1&+F&'$&#"-.&[8Z.:"6":'=.-*,$#+=X'k':.,,'$&/'"#8'
%.:;$&"8%'+6'8*ZZ=.88"+&3
e$#*=.'d./3'b'?JVVV@W'M3RUJ[RUI

b%*<e0`fgfe0S&-.>*#e0Hf
B.-*,$#"+&'+6'>"#$%"&'('=.:.Z#+='$7*&/$&:.'$&/'=.8Z+&8">.&.88'/*="&-'/"66.=.&#"$#"+&'+6'
\k[JI';*%$&':+,+&':$&:.=':.,,83
4&/+:="&+,+-X'2KJ'?2IIK@W'M32UVU[2U2i



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JUV

b%*<e0`fgfe0P"e0Pf:fe0U&&%-e0HfRfe0S&-.>*#e0Hf
2αHJh[(";X/=+cX>"#$%"&'(K'$:#"+&8'"&'TeC$j';*%$&'Z=+8#$#.':$&:.=':.,,8'$=.'$&/=+-.&[
/.Z.&/.&#3
4&/+:="&+,+-X'2KU'?2IIR@W'M3KJIV[KKJIU

b%*<e0`fgfe0U&&%-e0HfRfe06*=<#&e06fRfe0S&-.>*#e0Hf
'2αHJh[(";X/=+cX>"#$%"&'(K''"&;"7"#8'Z=+8#$#.':$&:.=':.,,'-=+F#;'7X'$&/=+-.&[/.Z.&/.&#'
$&/'$&/=+-.&["&/.Z.&/.&#'%.:;$&"8%83
4&/+:="&+,+-X'2i2'?JVVV@W'M3JhiU[Jhhb

b%<+e0Pfhfe0D&..&4e0DfSf
\*%$&'7,++/'/.&/="#":':.,,8'8.,.:#">.,X'.cZ=.88'C(UKH'$'%.%7.='+6'#;.'"%%*&+-,+7*,"&'
8*Z.=6$%",X3

' S')%%*&+,3'2hi'?2IIh@W'M3KUJ2[KUKh
b%<+e0hfe0A*44e0?fVfe0P,_'2,e0?f!fe0!$*#.#"2e0(fEfe0P&&e0\fDfHf

0=$,'.cZ+8*=.'#+'$,,+$&#"-.&'-.&.=$#.8'"&#=$-=$6#'C(U^'=.-*,$#+=X':.,,83
S')%%*&+,3'2bR'?JVV2@W'M32VR[22K

b,>>&4>*##e0Dfe0!$*2'e0Dfe0h*%4&,'e0(fe0@uT&&F&e0Gf
M$6.#X'+6',$=-.'$=.$'$ZZ,":$#"+&'+6'$'&+>.,'>"#$%"&'('$&$,+-*.'?#"8+:$,:"#$#.'+"&#%.&#@'"&'
"&';.$,#;X'>+,*&#..=8'q$78#=$:#o3
j=.8.&#./'$#'#;.'bJ&/'5&&*$,'d..#"&-'+6'#;.'5%.=":$&'5:$/.%X'+6'(.=%$#+,+-XH'O.7'b[
22'JVViH'<$8;"&-#+&H'(C

b,#'&4e0\fRfe0U*72>*#e0Tfe0E&-'%e0hf
!"#$%"&'(K'=.:.Z#+='$7,$#"+&'$,#.=8'%$%%$=X'-,$&/'%+=Z;+-.&.8"83
(.>.,+Z%.&#'2JI'?JVVJ@W'M3KVbR[KVRb

b,#'&4e0\fRfe0!+#.)&4/e0hfUfe0E&-'%e0hf
!"#$%"&'(K'=.:.Z#+='$7,$#"+&'8.&8"#"G.8'81"&'#+':;.%":$,,X'"&/*:./'#*%+="-.&.8"83
C$=:"&+-.&.8"8'JK'?JVVJ@W'M3J2VK[J2VI

b,#'&4e0\fRfe0E&-'%e0hf
5::.,.=$#./'%$%%$=X'-,$&/'/.>.,+Z%.&#'/*="&-'Z=.-&$&:X'$&/'/.,$X./'Z+8#[,$:#$#"+&$,'
"&>+,*#"+&'"&'>"#$%"&'('=.:.Z#+='&*,,'%":.3
d+,'4&/+:="&+,3'2U'?JVVi@W'M3JJVU[JJJK

b,#'&4e0\fRfe0E&-'%e0hf
466.:#'+6'>"#$%"&'(K'=.:.Z#+='$7,$#"+&'+&'%*="&.'%$%%$=X'-,$&/'/.>.,+Z%.&#'$&/'
#*%+="-.&.8"83
S'M#.=+"/'Q"+:;.%'d+,'Q"+,3'UI[IV'?JVVi@W'M3iKK[iKb

b,#'&4e0\fRfe0E&-'%e0hf
!"#$%"&'('=.:.Z#+='8#$#*8'$,#.=8'%$%%$=X'-,$&/'%+=Z;+,+-X'$&/'#*%+="-.&.8"8'"&'
ddk![(-2'%":.3
C$=:"&+-.&.8"8'?"&'Z=.88@

b,$$&4>*##e0(f
!"#$%"&'('"&'Z=.>.&#">.'%./":"&.W'$=.'F.'"-&+="&-'#;.'.>"/.&:.�
Q="#'S'e*#=3'UI'?JVVK@W'M3hhJ[hRJ

b,$$&4>*##e0(fe0!7%-&,$%<FFe0!f!fe0D&#.&4,7%e0\fe0W&4$%<-.e0:fTfe0Tp4F&4e0?fe0!$&%-&e0Uf
T+F'>"#$%"&'('8#$#*8W'$':+&#="7*#"&-'6$:#+='"&'#;.'Z$#;+-.&.8"8'+6':+&-.8#">.';.$=#'
6$",*=.�
S'5%'C+,,'C$=/"+,3'i2'?JVVK@W'M32Vh[22J

b,$$&4>*##e0(fe0!7%-&,$%<FFe0!f!fe0T<&4F&4e0?f
!"#$%"&'('"&8*66":".&:X'"&':+&-.8#">.';.$=#'6$",*=.W'F;X'$&/'F;$#'#+'/+'$7+*#'"#�
\.$=#'O$",'B.>3'22?2@'?JVVb@W'M3Jh[KK



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JU2

b<+e0hfe0P*#."e0:fe0S&+#e0Pfe0`+e0?fe0P*>;,.,'e0DfH'.#'$,3
C+==.,$#"+&'+6'$'*&"f*.'JJV[1($'Z=+#."&'F"#;'>"#$%"&'('8.&8"#">"#X'"&'-,"+%$':.,,83
Q"+:;.%'j;$=%$:+,3'bV?I@'?JVVV@W'M32Kb2[2Kbh



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JUJ

2J3'($&18$-*&-.&

\.==& 'j=+6.88+= '(=3 '<353 'B$%7.:1'/$&1.' ":;' 6P= '/$8'l7.=,$88.&'/".8.8 'k;.%$8'*&/'8."&.
;.=>+==$-.&/.'*&/'.&-$-".=#.'Q.#=.**&-3')&'8."&.='6=.*&/,":;.&'*&/'>.=8#]&/&"8>+,,.&'5=#'8#$&/
.='%"='"&'$,,.&'T.7.&8,$-.&'*&/'4&#F":1,*&-88#$/".&'/".8.='5=7."#'7."3

d."&'($&1'-",#'$*:;'/.%'k.$%'$%')&8#"#*#'"&'07.=8:;,."`;."%H'/$8'.&#8Z$&&#'*&/';",687.=."#
7."'$,,.&'O=$-.&';$,63

O=$* 'j$=>$#" 'k=P78F.##.= '*&/ 'M#.Z;$& '0## '-",# '%."& '($&1 ' 6P= ' /". 'd"#;",6. '7." ' #.:;&"8:;.&
j=+7,.%.&'*&/'/.='Y*=.:;#F."8*&-'/.8'C+%Z*#.=83

Q.8+&/.=8 ' %D:;#. ' ":; ' %."&.= ' O=$* ' *&/ ' *&8.=.& ' kD:;#.=& ' /$&1.&H ' /$ ' 8". ' %"= ' 8#.#8 ' >+,,
Y*&."-*&-H'BP:18":;#'*&/'%"#'57,.&1*&-8%$&D>.=&'G*='M."#.'8#$&/.&3



!"#$%"&'('"&')%%*&+,+-".'*&/'0&1+,+-". JUK

2K3'T.7.&8,$*6

6*>&8 :&4)&4$0T*+&4
-.73'j]8+,/

G-$&4#8 <$,#.='j]8+,/H'LX%&$8"$,,.;=.=
(=3'%./3')=%.&-$=/'j]8+,/H'-.73'd.--,.H'j8X:;+$&$,X#"1.="&

\&)+4$'.*$+>8 2b3VJ32IRi

\&)+4$'<4$8 dP&:;.&

S*>,-,&#'$*#.8 >.=;."=$#.#H'J'E"&/.=

!7%+-*+'),-.+#/8 2IUV[2IUiW'L=*&/8:;*,.'B+8.&;."%nj$&-
2IUi[2IIKW')-&$G[LP&#;.='LX%&$8"*%'B+8.&;."%_

VI3VR32IIKW'5,,-.%."&.'\+:;8:;*,=."6.

b,=,-.,&#'$8 01#+7.='2IIK'A'(.G.%7.='2IIiW'd$,#.8.='\",68/".&8#'B+8.&;."%_
''5*87",/*&-'G*%'B.##*&-88$&"#]#.=3

:<7%'7%+-'$+.,+>8 2IIh[2IIUW'kN'dP&:;.&H'5=:;"#.1#*='?!+=/"Z,+%@
2IIU[JVVi'TdN'dP&:;.&H'k".=%./"G"&

VI3VK3JVViW'5ZZ=+7$#"+&'$,8'k".=$=G#

57'O=P;a$;='JVViW'(+1#+=$&/'$%')&8#"#*#'6P='j;X8"+,+-".H
''j;X8"+,+-"8:;.'C;.%".'*&/'k".=.=&];=*&-'/.='#".=]=G#,":;.&
''O$1*,#]#'/.='TdN'dP&:;.&'7."'j=+63'(=3'<353'B$%7.:13




