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Table  1-1: Daily  Time  Usa ge  in  Se le c te d Cou ntrie s  

 Gainful work an  
study 

Domest ic work Leisu re and socia l 
life 

 Men  Women Men  Women  Men  Women 

Austra lia  4:45 2:40 2:28 4:39 5:25 5:01 

France 4:03 2:31 2:22 4:30 4:46 4:08 

Germany 3:35 2:05 2:21 4:11 5:53 5:24 

J apan  5:53 3:17 0:31 3:34 2:54 2:38 

UK 4:18 3:12 2:18 3:42 5:30 5:05 

USA 4:35 3:08 2:12 3:48 5:29 5:06 

Dat a in  hou rs per  day. For  deta ils and da ta  sources see tables 1A-1 to 1A-4 in the appendix of th is 
chapter . Note tha t the defin it ions of the ca tegor ies a re not  exact ly ident ical for the differen t 
studies, so resu lt s are likely to be blur red to some extent  (pa r t icula r ly for  J apan ). 
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Table  1-2: Daily  TV Vie w ing  Time  

 TV viewing 

Austral ia 3:11 

France 3:33 

Germany 3:37 

Japan 3:27 

UK 3:59 

USA 4:50 

Each entry Monday-Sunday average hours per  day for  
2003. Figures for  Japan from 2002. Sources: Television 
2004 – I nternat ional  Key Facts. Publ ished by IP Germany, 
p. 29, and Austral ian Fi lm Commission, available at  
ht tp://www.afc.gov.au. 
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Table  1-3: The ories  of Effe c ts  of Mass  Me dia 

Propaganda Deliberate and systemat ic at tempt to shape percept ion, 
manipulate cognit ions and direct  behavior  

Media campaigns Si tuat ion in which a number of media are used to achieve a 
persuasive or  informat ional purpose with a chosen populat ion 

Agenda set t ing Process by which the relat ive at tent ion given to news 
influences the rank order  of public awareness 

News diffusion Spread of awareness of par t icular  events through a given 
populat ion over t ime 

Diffusion of 
innovat ions 

Process of take-up of technological innovat ions often on the 
basis of adver t ising 

Dist r ibut ion of 
knowledge 

Consequences for  the dist r ibut ion of knowledge as between 
social groups (knowledge gaps) 

Social izat ion Contr ibut ion of mass media to the learning and adopt ion of 
norms, values and expectat ions of behavior  

Social control Systemat ic tendencies to promote conformity to an establ ished 
order  or  a pat tern of behavior 

Event  outcomes Role of media in conjunct ion with inst i t ut ional forces in the 
course of major  events l ike elect ions, revolut ions or pol i t ical 
upheavals 

The l ist  is based on McQuail (2001), p. 425-427. 
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Table  1A-1: Daily  Time  Usa ge  in  Australia  1997 

 Men  Women  

Recreat ion and leisure 283 254 

Audio/ visual m edia 143 118 

R eading 24 26 

S ports and ou tdoor activities 33 20 

S ocial life 42 47 

Domest ic act ivit ies 148 279 

Employmen t  and educat ion 285 160 

Personal ca re 658 671 

Data in  minut es per  day. Domest ic work includes ch ild care and consumer 
pu rchases. Each category includes the a ssocia ted t ravel. Source: Aust ralian 
Bureau  of Sta t ist ics, How Aust ralians Use Their  Time, available at  
h t tp://www.abs.gov.au . 

 

Table  1A-2: Daily  Time  Usage  in  France , Ge rman y an d th e  UK 2003 

 France Germany United Kingdom 

 Men  Wom en Men  Women  Men  Women  

Free t ime 286 248 353 324 330 305 

Personal ca re 706 717 645 662 622 643 

Domest ic work 142 270 141 251 138 222 

Gainful work and study 243 151 215 125 258 192 

Travel 63 54 87 78 90 83 

Data in  minut es per  day. Free t ime includes unspecified t ime. Source: How Europeans spend their  t ime. 
Everyday life of women  and men. Pocketbook published by the European Commission . 

 



���������
	��� ��

Table  1A-3: Dai ly  Time  Usage  in  J a pan  2001 

 Men  Women  

Recrea t ion and leisure 170 153 

R est and  R elaxation  79 81 

Hobbies and  Am usem en ts 50 35 

S ports and ou tdoor activities 16 10 

S ocial life 25 27 

Domest ic act ivit ies 31 214 

Employmen t  and educat ion 353 197 

Personal ca re 628 642 

Travel 73 55 

Data in  minut es per  day. Employmen t  and educa t ion include work, schoolwork 
and studies/resea rches. Domest ic work includes housework, car ing/nursing, child 
ca re and consumer  pu rchases. Travel includes commut ing to work and school. 
Sou rce: Sta t ist ics Bureau of J apan , 2001 Su rvey on Time Use and Leisure 
Act ivit ies, ava ilable a t  h t tp://www.sta t .go.jp. 

 

Table  1A-4: Daily  Tim e  Usage  in  th e  US 2003 

 Men  Women  

Recreat ion and leisure 329 306 

S ocializing, relaxing and  leisure 288 272 

R eligious/ spiritual activities 7 10 

S ports, exercise and  recreation  26 16 

Volunteer and  social activities 8 8 

Household act ivit ies 132 228 

Employmen t  and educat ion 275 188 

Personal ca re 704 725 

Travel 80 74 

Data in  minut es per  day. Household act ivit ies include car ing for household/non -
household members, consumer  purchases, professiona l and persona l ca re ser vices 
and household services. Sou rce: Hamermesh (2005), p.224. 
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Table  1A-5: An nu al Adv ertis in g Expen diture s  

 Germany J apan  Unit ed Sta tes 

Tota l ad expendit ures 19.6bn  Euros 5,857bn Yen 245.6bn  USD 

GDP 2,178.2bn  Euros 504,589bn  Yen 10,828.3bn  USD 

Tota l ad expendit ures as 
share of GDP 

.89% 1.16% 2.26% 

Share of television  19.7% 34.9% 24.8% 

Share of newspapers 23.0% 18.0% 18.3% 

Share of magazines 8.7% 6.8% 4.7% 

Share of radio 3.2% 3.1% 7.8% 

Data for  Germ any and J apan  from 2004 and for  the US from 2003. Sou rces for  Germ any: Zen t ralver band 
der  Deutschen  Werbewir tscha ft , Basisdaten  Werbebr anche, ava ilable at  h t tp.//www.zaw.de, and 
Sta t ist isches Bundesamt  Deut schland, available a t ht tp.//www.desta t is.de. Source for  J apan : Dentsu  
Announces 2004 Adver t ising Expenditu res in  J apan , press release by Den tsu  Inc., available a t  
h t tp.//www.den tsu .com . Sources for  the US: Newspaper Associa t ion of Amer ica, Facts abou t  Newspapers 
2004, ava ilable at  ht tp.//www.naa .org, and U.S. Government  Pr int ing Office, available a t  
h t tp.//www.gpoaccess.gov. 
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N/` ] P7N!S3Z-M5S/V7X:R}YWc�S3Y-Z��=I-K1XQI-K1P�{-w ] U6R6M|V7K1PQ\hR6M1K ] P7N!S3Z-M5S&V7XQR;Y�c
S3M1XQwWS3U;U6_|M1N3PQPQK1M1X«V�S#OaS3P7�/K1X�`�S^R6U6w-PQK/dAo=YWZ-K1PQ{-PQN^\!RTV7R;N/YgN/` ] P7N!SrZ-M5S/V7XQR;YWc�REV={�N/VQV7R ] U6K ] K1M5S3wWV�K1�
S/VpO�K1Y!X:R}N&Y-K1Z|K5S3P7U6R6K1P � ] P:N!S3Z-M5S/V7X7K^P�VÎNy`�Ny\3K^PH�fX7IWK
��S3R;PAM�IWSrY-YWK1U6VpMyS^Y|M5S3{-XQw-PQKkN/Y-U6_�{WS3PQXJN&`�XQI-K
S3M1XQwWS3U�\ySrU6w-K�N3`�X7IWK1R;P${-P:N!Z-w-M1X�V=SyVÎPQK1\3K5Yhw-K/dJHAI-K�S3w-XQI-N/P�VAS3Z-ZLP7KyV7V7K5ZaXQI-K��hw-K5V7XQR6N3Y�VJ�=I-K1XQI-K1P
{-w ] U;R6M�S3Y-Z�M1N/O�O�K1PQM1R6S3U-P«S3Z-R6NtV7X�SrX�R.N/YWV�R6Y�XQI-Kko�ltM1N&O�{WK1XQK=`zN/P)U.REV�XQK1Y-K5PQVJSrY-Z�PQK1\/K1Yhw-K�S/V��AK1U6U
S/V#�AIWK1X7IWK1P#{Lw ] U6R;MgV7X�S3X7R6N/YWV M1PQN5�$Z�N&w-X�M1N3O�O�K1PQM1RzSrU�N&Y-K5V1d�HAI-KgS3w-XQI-N/PQV#`TN/w-Y-Z�K^O�{LR;PQR6M5S3U
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K1\!R6Z-K1YLM1K�`zP7N/O Û��&Ü O�S � N/P$o�l�O�SrPQ�/K1XQVAXQIWS3XA{Lw ] U6R;M ] P7N!S3Z-M5S/V�XQR;Y�c~M1PQN3�AZWK1Z|N/w-XAM5N3O�O�K1PQM1RzS3U
{-PQN!c3PQS3O�O�R}Y�ckR;Y�U6S3P�c^K$O�S^PQ�/K1X«V1i3{WS3PQXQR;M1wLUESrPQU;_tR6Y�O�S3P:�/K1XQV)`6N/P)M1UTS/VQV7R;M5S3U-O~w�V7R;M�S^YWZ�i3X:NtSkU}K5V:V7K1P
K1v!XQK1YhX5i-R;Y8O SrPQ�/K1X�VA`.N/P � S �
��O#wWV7R6M/d

mAS3P7PQN3�JM1U6N&wWc3I %5�"!�! Û )�R}Yh\/K5V7X:REc&S3X7K5Z�R;YhXQNtV7{-R6U6U ��N3\/K1P)K^�WK1M1X�V[X�I�S^X�Sk{-w ] U.R}M ] PQN!S3Z-M5S/V�X�K^P)M5S3Y
IWS5\3KawW{LN/Y M1N&O�O�K1PQM1R6S3U ] PQN/S3Z-M5S/V�XQK1P�V1d 0=K5P~�AN/P7� V7IWS3PQK5V~O�S^Yh_+`TK5S3X7wWPQK5V �$R6XQI
X7I-KuV7X:w-ZWR;K5V
O�K1Y!X:R}N&Y-K5Z|S ] N^\/K�� � Z-\/K1PQX7RzV7R6YWc~R;YaXQI-K�{LPQN/c3P�S3O#O�R.YWctR6VpO�NhZ-K5U;K1ZgS3VAS3YuSrY-YWN5_hS5YLM1K�X:Nt\hR6K1�*�
K1P�V���\hR6K1�AK1P�VkPQK5c3S3PQZ�XQI-K ] P7N!SrZ-M5S/V7X�VkS/VkZ-R6�LK5P7K5YhX7RzS3X7K5Z�{-PQNhZ-w-M1X�Vk�$R;XQI�X7�JN|Z-R6O�K1YWV7R6N/YWV
�=XQI-K
{-PQN!c3PQS3O�O�R}Y�c$Z-RTV7XQR;Y-M5X7R6\/K1Y-K5V:V)S5YLZ#X�ILKJU6K1\&K1U!N/`�S^ZW\3K5P7XQRzV�R}YWc �/\hR}K1�AK1P)XQS/V7X:K5V�S3P:K�w-Y-R.`zN3PQO�U._�ZWR6V6�
XQPQR ] wWX7K5Z	� ] PQN!S^ZWM5S/VfXQK1P«VAM5N3O�{�K1XQK�`TN/P$\hR6K1�JK^PQV ] _uSrU}X:K1PQR6YWc#XQI-K~U;K1\/K1UzVAN/`)S3Z-\/K1P:XQR6V7R6YWc��-\hR6K1�pK5PQV
O�S3�3K$SkZ-REV�M5P7K5X7KAM�I-N&R6M1K$S5YLZ�S5P:K�P:K5V7XQP7R6M1XQK1Z#XQNkM�I-NhN!V7R.YWc$N/Y-KAM«IWS3Y-Y-K5U�d)HAI-K$S3w-X7IWN3P)M1N/YWV�R6Z-K1PQK1Z
V7M1K1Y�S^PQR6N/Vk�$R.X�I�Z-R6��K1PQK1YhXkU6K1\/K1U6VkN/`){WP7NhZWw-M1X�Z-R;��K1PQK1YhXQR6S3XQR;N/Y ] K1X��AK1K1Y�XQI-K ] PQN!S^ZWM5S/VfXQK1P«V1d#l/I-K
V7I-N3�JK1Z|XQIWS3XAR6`�M1N/YWV7XQPQS3R6Y-R.YWctX:NyX«S3U�XQK1U;K5\hREV�R6N/Y|S3Z-\/K1PQXQR6V7R.YWctRTVJX:I-KtV7N!M1R6S3U�{LUESrY-Y-K5P���Vp{WP7R6N/P:R}X7_/ihR6X
RzV ] K3V7XAR6`�XQI-Kt{-w ] U6R.M ] PQN!S3Z-M5S/V�X�K^P$IWS/VA{-P:N!c^P�S3O�VAX:IWS3X�S^PQKtR;Z-K^Y!X7R6M5S3U�X�N�XQI-N!V7K~Ny`�M5N3O�O�K1PQM1RzS3U
] PQN!S3Z-M5S/V�X�K^PQV ] w-XA�$R6X7IWN3wWX$S^ZW\3K1PQX:RzV7R;YWc-d)efY|M1N/Y!X7P�S&V7X1i-R;`�Z-R6V7XQR.Y-M1XQR;\/K1YWK5VQVpRzVpXQI-Kk{WU6S3Y-YLK1P��ÃVp{WP7R��
N/PQR;X7_/i�X7IWK1Y+X:I-REV ] PQR6YWc/Vk�=R6X7I+R6X�IWR6c3I-K1P~U6K1\3K5U6V�N&`�S3Z-\/K1P:XQR6V7R6YWcaN/Y+X:I-K�M1N/O�O�K1P:M1RESrUJMQI�S5YLY-K1UzV1d
m�SrPQPQN5�AM1U;N/wWc3I+S3{-{LU;R6K1Z�R6Y�I-K5P�S3YWS3U6_-V7R6V�Sas-P�V7X���N3PQZLK1PtS^{W{-PQN/S3M«I+S3Y-Z�w�V7K1Z�Yhw-O�K1PQR6M5S3U�K5v-S^O �
{-U6K5V#�$R;XQI-N/w-X�K1v S3O�R}Y-R.YWc�XQI-K|K1vhRzV7X7K5Y-M1K|N/`kK1�hw-R6U;R ] PQR6S-d
e7Y S5ZLZ-R6X7R6N/Y�iAVfIWK|Z-R6Z�Y-N/X#M^NyYWV�R6Z-K1P
S3X�S^U6UpXQIWS3Xt{-w ] U.R6M�V7K1PQ\hR6M1K ] P7N!S3Z-M5S/V7X:K1P�V�PQK1M1K1R.\/K�U6R;M5K1YWV�K�`zK1KaXQPQS3YWV7`TK1P�V R6Y�S^ZLZ-R}X:R6N3Y XQN8X7IWK1R;P
S3Z-\/K1PQX7RzV7R.YWc#R;YWM1N3O�K!d

e�Y�S+P7K^M1K1Y!X�YLN3Y?��`TNyP:O�S3U$M1N/YhXQP7R ] wLX�R.N/Y�i � P7O�V�XQPQN3Y�c %	�"! ! Ü ] )tZLREV�M1w�VQV7K1Z�X7IWKgX7P�SrZ-R6X7R6N/YWS3U
P�S3X7R6N/YWS3U;K5Vp`TN/PA{-w ] U;R6MkR6Y!X7K1PQ\&K1Y!XQR;N/YaR6Y ] P7N!S3Z-M5S&V7XQR;YWc~O�S3PQ�3K5XQV1d �|N!V7XAR;O�{�N3PQX�S3Y&XQU6_/ihI-K SrP�c3w-K1Z
XQIWS3X�X�ILKJXQK1M«I-YWN3U6Nhc5R.M5S3U!{-P:N!c^PQK5VQV�O�S3�/K5V ] P7N!S3Z-M5S&V7XQR;YWckO�S3PQ�/K1X�V�U;KyVQV�{-PQN/Y-KAX7NkO�S3PQ�3K5X�`�S5R.U}wLPQK5V1d
HAI-KtK1vh{WS3YWV7R6N3Y8N/`�X:I-KtYhw-O ] K1P$N/`)S^\yS3R6U6S ] U.KtMQI�S5YLY-K1UzVAN3\3K1PQM1N/O�K5V=X7IWK�U6R;O�R.XQK1Z|MyS^{�S^M^R}X7_aXQIWS3X
�ÎS3VAXf_!{-R.M5S3U�`zN/P$S3YWSrU}Nhc3w-K�X7P�S3YWV7O�RTVQVfR6N/Y|X7K1M�ILY-N/U;N!c3R;K5V1i-{WSrP�X:R6M1w-UzS3P7U6_�`TN/PAXQI-K�M5S/V�K�Ny`�N5\&K1P���XQI-K
�
S3R;P�X:P�SrYWV7O�RzVQV�R}N&Y�d)e�Y|S3Z-Z-R6X7R6N/Y�ihX7IWK=N/{-{�N/P7XQw-YWR;X7_#N/` ] PQN/S3Z-M3SyV�XQK1P�VpX7N�M«IWS3PQc3Kk\!R.K1�JK1P�VpZ-R6PQK1M1X:U}_
] _�{WS1_,��H*�~i�U6K1\/K1UzVkN&� XQI-K�{-PQN ] U;K5O XQIWSrX ] PQN!S^ZWM5S/VfXQK1P«V�Z-N|Y-N/XtV7I-N3� XQI-NhV7K�{-PQN/c3P�SrO V XQIWS3X
O�S3vhR}O�R��1K�\!R.K1��K1P=w-XQR;U6R6X�_ ] wWXAXQI-NhV7K�XQIWS3X$Z-P«S1��XQI-K~U6S3P�c^KyV7X$S3w-ZLR;K1YWM1K/d G �

e�YaXQI-RzVpM«IWS3{-XQK1PAN3`�O#_�X7IWK5V7R6V1ihepK1v!X7K5Y-ZaXQI-KkM5S3Y-N/Y-R6M5SrU�Z-w-N&{WN/U6_aV7K1X7wW{a`zPQN3O�S ] Ny\&K�X7N#XQI-K
M5S/V7K#N/`J{-w ] U.R6M�V7K1PQ\hR}M1K ] PQN/S3Z-MyS3V7XQR.YWc!d��|_�S3YWS3U6_-V7R6VkRzVkX7I-K�s-P�V�X�`TN/PQO�S^U)X7PQK5S3X:O�K1Y!X�R;Y��$I-R6M«I
SgH � V7X�S3X7R6N/YÊPQK1M1K1R6\/K5V~V7XQS3XQK�`Tw-Y-ZWV�R6Y
S3Z-Z-R6XQR;N/Y+X:N|R6X�V�S3Z-\/K1P:XQR6V7R6YWc|P:K1\/K1Y!w-K/d�e7Y+Ot_�O�NhZ-K5U
XQI-K�S3O�NywLY!X=N/`){-w ] U6R6M~X�P«S3YWV7`TK1P�V$P:K1M1K1R6\/K1Z ] _|X7IWK#jAl!m�Z-K1{�K1Y-Z�V�i-sWPQV7XQU._/iWN3YgX:I-KtU6K1\/K1U�N3`)XQI-K
U6R;M1K5YWV7K$`.K5KAXQIWS3X)RzV�U.K1\!R6K1Z�NyY�XQI-K$\hR}K^�JK1P�VpS^YWZ�i!VfK^M1N/Y-Z-U6_/i/N3Y�X:I-K�V7w-M1M1K5VQV[N/`WXQI-K={-w ] U6R6M$V7K1PQ\hR6M1K
] PQN!S3Z-M5S/V�X�K^PJR6YaXQI-Kk\!R.K1��K1PAO�S^PQ�&K1X5d)o$Y-ZLK1PÎV�w-M�IaM1R6PQM1w-O�V�X�S^YWM1K5VpXQI-K�V7_!O�O�K1XQP7R6MkK1�!wLR}U.R ] PQR;w-O
`zPQN3O X:I-K|M5S3Y-N/Y-R6M5S^U�V7K1X:w-{�REV�V7w ] V7XQR6X7w-XQK1Z ] _�S3Y S3V7_!O�O�K1XQPQR;M|N/Y-K/d �|_
`TN/U;U6N5�$R.YWcg�AK1U6`�S^PQK
S3YWS3U;_ V�RzV�R6V�R.YWV7{-R6P7K5Z ] _gX:I-K��AN/P7��N&` � Y-Z-K1P�V7N&Y S3Y-Z&�JN/S3X:K/d�ekM5S3Y V7I-N3� XQIWS3X�X:I-K ] K1Y-K1sWXQV
N/`�\hR6K1�AK1P�VpO�S1_aR;YWM1PQK5S3V7K�N/PAZ-K^M1PQK5S3V7K�R6`�N/Y-KtV�X�SrXQR;N/Y|PQK1M1K1R6\3KyVp{-w ] U}R.M�`zw-Y-ZWVAM1N&O�{WS3P7K5ZaXQN#XQI-K
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M5S/V7K$XQIWSrX ] N3XQIaV7X�S3X7R6N/YWVpS^PQK$sWYWSrY-M1K1Z ] _�S3Z-\&K1PQXQR6V7R6YWc-d)HAI-K=Z-R6PQK1M1XQR;N/Y�N&`�X7ILK$M�IWSrYWc3K$Z-K1{�K1Y-ZWV
N/Y�XQI-KgP:K1UESrXQR;N/Y N3`�X7IWK|U6K1\&K1U$N3`�X�ILK|U6R;M1K5YWV7K|`TK1KgX:N+X7IWK|Yhw-RzVQS3Y-M1K8M1NrV�X�N/`�S3Z-\/K1PQXQR6V7R.YWc+S3Y-Z
XQI-KtV7w ] V�X�R.XQw-X�S ] R6U6R;X7_�N&`�X7IWK�M«IWS3Y-Y-K1UzV�dJHAI-K�PQK1YhX$N/`�X7IWKtS3Z-\/K1P:X�RTV7R;Y�c~sWPQO�VARTVAw-Y�S^O ] Rzc3w-N3w�V�U}_
PQK1Z-wWM1K1Z#ZWw-KAXQNtSkM1w-X ] S3M��~R6Y#XQI-K$Yhw-O ] K1P)N/`�S3Z-\/K1PQXQR6V7R.YWc�V7{WN/X«V�XQIWS3X)R6V)V7N/U6Z ] _tXQI-KkH*��M«IWS3Y��
Y-K1UzV1dt�hPQR.M1XQR;N/YWVk`zP:NyO X:I-K�U;R6M1K1Y�V7K#`6K5K#X7P�S3YWV�`zK1PkO�K5M:I�S^YWR6V7O U;KyS^Z�XQN|S3Y+S3Z-Z-R6XQR;N/YWSrU�PQK1ZLw-M1XQR;N/Y
N/`��pK5U;`�S3PQK/d

HpIWK�M«IWS3{-XQK1P${LP7N!M^K1K1ZWV�S3V=`6N/U6U;N3��V
�Al/K1M1X:R6N3Y �!d �t{LP�K3V7K1YhX�VkS^YgN3\3K1PQ\hR6K1��N/`�K1O�{-R6PQR;M3S5U�sWY-Z��
R6YWc/VA`TPQN3ObX7ILK�XQK1U6K1\hRzV7R;N/YgO�S3P:�/K1X�VAR6Y|X:I-K�n)w-P:N/{WK5S3Y�o$Y-R.NyY�dJHAI-K~M5S3Y-N/Y-R6M5S3U�V7K1XQw-{ ] S3V7K^Z|N/Y
XQI-K$�AN3PQ�#N/` � Y-Z-K^P�V�N/Y�S3Y-Z �)N!S3XQK$R6V[N/w-XQU6R;Y-K5Z�R6Y�V7K1M1XQR;N/Y �!d �/d)e�YaV7K1M5X7R6N/Y �!d � i/XQI-K=Y-K5��O�NhZ-K5U
N/`�{-w ] U6R;M�V7K1P:\!R6M1K ] PQN/S3Z-M5S/V7X:R}Y�c#RzVAR.Y!X7PQNhZ-wWM1K1Z�S3Y-ZgX7IWKtS&V7_!O�O�K1XQP7R6MtK1�hw-R6U;R ] PQR.w-O�RzV=Z-K1PQR;\/K1Z�d
HAI-K#�JK1U6`�S3P7K#R}O�{-U6R6M5S3X7R6N/YWV=N/`)X7IWK~Y-K5� K1�!w-R.U}R ] PQR6w-O S3P7K SrYWS5U._ �1K1Z�R6Y�V7K1M1XQR6N3Y �!d Ü d$efY+V7K1M1XQR;N/Y
�!d � i-K1vhXQK1YWV7R6N3YWV$S3Y-ZgSr{-{WU;R6M5S3X7R6N/YWVÎNy`�XQI-K�O�NhZ-K1U�S3P7K~Z-K1PQR;\/K1Z�d)HAI-K�M^NyYLM1U;w�V7R;N/Y|R6YgV�K1M1XQR;N/Y �!d �
{-PQN3\!R;Z-KyVp{LN/U6R;M5_�P:K1M1N/O�O#K5Y-ZWS3X:R}N&YWVJ�=R6XQIaPQK5V7{�K1M1XAXQN#X�ILK V�R6X7w�S^XQR6N3Y|N/`�X7ILK�XQK1U.K1\!RzVfR6N&Y�O�SrPQ�3K5XQV
R6Y|XQI-Ktn)wLP7N/{�K5S5Y�o$Y-R.N/Y�d
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Two-sided Demand Externalities
Annihilating Regional Quality
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r B�C�DFE E�B�DHG I�J�DFJ E�K�DHG E�CLDMI I�B�DHG
a N3O 1a B�DFE G�B�DHP B�B�DHK Q:K�DHP G�PLDMP B�B�DFR

2a S S S S G�PLDMP Q:G�DFE
rp E�K�DFE B�E�DHC B�R�DHP B�R�D
Q B�KLDMB B�J�DHP

ap N(O ap1 G�DHP Q:G�DHC I�DFR Q:P�DHB Q/J�DMC I�DHP
ap2 S S S S Q/J�DMC G�G�DHP
rε Q/DHK DHP�E DTR�I DHC�B DHI�P DHI�P

aε N(O a
1ε Q/DHG QUDMK DTJ�K J�DHB DHC�R DFJ�K

a
2ε S S S S DHC�R J�DHI

π G�VHB�I%Q G�VFR�J�I J�VMGLJWQ G�VFE�K�P J�VHK�I�C J�VFJ�K�P
XLY�Z
[HY�\U]H^*_ `W^*_
a�Z
[ bUcd[He?f

r g [hZ�a�i/]TY�cj[He)fke?l/c�m(^nf(^?o�_db�Y?b(^?Z

a e?Z 1a XLep]hi/q=^ne)l�Y*rts:^?Z
c�[H_u[hf�vWe?Z.e?l/cdm(^nlT[hZ)_�c�a
Y�c�^pvpe)Z
w�e�l(Ytr*s:^?Z
cd[F_�[hf�v

2a XLep]hi/q=^ne)l/cjm(^�_
^�a?e)f(rxa
Y�c�^*v�e?Z
w�e�l(Y*rts:^?Z
cd[H_
[hf�v
rp y ^�o�_db3Y)b3^)Z._�iz\U_
a
Z)[ bUcd[He?f�bUZ
[Ha
^

ap e?Z ap1 {
r�s�^)Z
cj[H_�[hf�v.Z�Y�c�^%e?Z0Z)Ypc�^.lFe)Z�cdm(^nlH[hZ�_�c�a
Y�c�^*v�e?Z
w�e�l(Y*rts:^?Z
cd[H_
[hf�v

ap2 |
Ytc�^}lTe?Z0cjm(^W_
^�a
e?f�r�a
Y�c�^pvpe)Z
w�e?l(Y�r*s:^?Z
cd[H_u[hf�v

rε ~ o%f�b/Z
[Ha
^n^)]HY�_�cd[Hau[hcdw�e?l/cdm(^Wr�^?q�Y*f(rxlTe?Z�f(^?o�_db3Y*b(^?Z.a
e�bU[H^�_
aε e?Z a

1ε ~ o%f�b/Z
[Ha
^n^)]HY�_�cd[Hau[hcdw�e?l/cdm(^Wr�^?q�Y*f(rxlTe?Z.Y*rts:^?Z
cd[T_u[hf�vWe?Z�lTe?Z�cdm(^nlT[hZ)_�c�a?Y�c�^*v�e?Z
w�e�l(Y*rts:^?Z
cd[H_�[hf�v
a
2ε ~ o%f�b/Z
[Ha
^n^)]HY�_�cd[Hau[hcdw�e?l/cdm(^Wr�^?q�Y*f(rxlTe?Z�cdm(^W_
^�a
e�f(rxa
Y�c�^*v�e?Z
w�e)l�Y*rts:^�Z
cd[H_�[5f�v

π y ^�o�_db3Y)b3^)Z�bUZ)e)l5[hc�_
g Y*_
^�_ `W^*_
a�Z
[ bUcd[He?f

g Y*_
^%� ~ f�^Wa
Y�c�^*v�e?Z
w�e?l(Y:rts:^?Z
cd[H_�[hf�v%Ytf(rxf(eWr�^�q=Ytf(r�r�^)b3^)f(r�^?f(a
^.[5f=^?[Hcjm(^)ZWrt[hZ)^�a�cd[He?f
g Y*_
^%�d� ~ f�^Wa
Y�c�^*v�e?Z
w�e?l(Y:rts:^?Z
cd[H_�[hf�v%Ytf(r�e)f(^�� _
[Hr�^�rxr:^?q�Ypf(r�r�^
b(^?f(r�^)f�a
^
g Y�_
^%�d���jY ~ f�^Wa
Y�c�^*v�e?Z
w�e?l(Y:rts:^?Z
cd[H_�[hf�v%Ytf(rxcdo�e�� _u[Hr:^�r�r�^?q�Y�f(r�r�^�b3^?f(r:^?f�a
^�� Z)^�Y*r�^?Z0]h[h�(^xY*r:_d�
g Y�_
^%�d���5\ ~ f�^Wa
Y�c�^*v�e?Z
w�e?l(Y:rts:^?Z
cd[H_�[hf�v%Ytf(rxcdo�e�� _u[Hr:^�r�r�^?q�Y�f(r�r�^�b3^?f(r:^?f�a
^�� Z)^�Y*r�^?ZLrt[H_
]h[5�(^%Y*r:_d�
g Y*_
^%�FX �3o�ena
Y�c�^*v�e?Z
[H^�_0e?l�Y*r*s�^)Z
cj[H_
[hf�v%Y�f�r�e�f(^�� _�[Hr�^�r�r�^�qkY*f(rxr:^
b3^)f(r�^�f(au[H^�_
g Y*_
^.X �3o�ena
Y�c�^*v�e?Z
[H^�_0e?l�Y*r*s�^)Z
cj[H_
[hf�v%Y�f�r%cdo%e:�h_�[Hr�^�r�r:^tqkY*f(r�r�^
b(^?f(r�^�f(a�[H^*_
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Ta ble  4-3: De scriptive  Resu lts  of Marke t Sh are  An alys is  

 Mean Standard 
Deviat ion 

Gross market  share .56 .21 

Net  market  share(i ) .73 .27 

Net  market  share of al l  own edit ions in 
circulat ion area 

.77 .27 

Net  market  share spread to largest  compet itor  .52 .48 

HHI  for  net  market  shares(i i) .71 .23 

CR3 for  net  market  shares(i i i ) .98 .05 

Number  (#) of host i le local  edit ions in circulat ion 
area 

1.3  (66%)(iv) 1.3 

# of host i le local edit ions with >10% net  market  
share 

.70  (53%) .79 

# of host i le local edit ions with >20% net  market  
share 

.42  (38%) .58 

# of host i le local edit ions with >30% net  market  
share 

.28  (27%) .46 

Number  (#) of host i le local  newspaper  firms  in 
circulat ion area 

1.0  (66%) .95 

# of host i le local newspaper firms with >5% net  
market  share 

.69  (53%) .76 

# of host i le local newspaper firms with >10% net  
market  share 

.52  (45%) .63 

# of host i le local newspaper firms with >20% net  
market  share 

.34  (33%) .49 

# of host i le local newspaper firms with >1,000 
copies circulat ion 

.72  (51%) .87 

Number  of nat ional qual i ty newspapers with >1% 
gross market  share 

.69 (52%) .79 

Number  of tabloid newspapers with >1% gross 
market  share 

1.4  (100%) .60 

(i ) The term “net” indicates that  only t he copies of local newspaper edi t ions were considered but  not  t he 
copies of nat ional qual i ty newspapers and tabloid newspapers. 
(i i) HHI  is the Her findahl-Hirschman index, here calculated as the sum of the squared net  market  shares. 
(i ii ) CR3 is the sum of the net  market shares of the three largest  local newspaper edi t ions in the ci rculat ion 
area. 
(iv) The percentage numbers in parentheses indicate the share of newspaper edit ions for  which the 
argument  in that  row holds, i .e. 66% implies that  66% of the newspaper  edit ions face at least  one host ile 
local  edi t ion in thei r circulat ion area. 
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Table  4-4: Market P os itions  o f New spape r Edit ion s  

Market  posit ion Cases 

Monopoly 427 (54.5%) 

S ingle operation m onopoly 317 (74.2%) 

J oin t operation  m onopoly 110 (25.8%) 

Duopoly 302 (38.6%) 

Duopoly leader 197 (65.2%) 

Duopoly follower 105 (34.8%) 

Oligopoly 54 (6.9%) 

Oligopoly leader 24 (44.4%) 

Oligopoly follower 30 (55.6%) 
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Table  4-5: Des criptive  Stat is t ics  fo r We st and  Eas t Germ any  

 Al l  edit ions Edit ions in 
West  Germany 

Edit ions in 
East  Germany 

Spread West  
vs. East  

Number  (#) of cases 783 612 171  

Circulat ion 20,009 20,875 16,908 3,967 

Net  market  share .73 .69 .89 -.20 

# of monopolies(i) 427 (54.5%) 288 (47.1%) 139 (81.3%)  

# of duopolies 302 (38.6%) 270 (44.1%) 32 (18.7%)  

# of ol igopol ies 54 (6.9%) 54 (8.8%) 0  

# of households 61,675 67,177 41,985 25,192 

Populat ion densit y 355 395 212 183 

Per-capita income 16,259 16,885 14,017 2,669 

Purchasing power  2.5 2.9 1.2 1.7 

Unemployment  rate 9.6 7.1 18.2 -11.1 

CPM 1/1 page 4c 11.7c (768) 12.3c (597) 9.8c (171) 2.5c (-20%) 

CPM 1/1 page b& w 7.9c (783) 8.2c (612) 6.6c (171) 1.6c (-20%) 

CPM job market  8.0c (234) 8.1c (204) 7.5c (30) .6c (-7%) 

CPM real estate 7.6c (219) 7.8c (169) 7.2c (50) .6c (-8%) 

CPM text  ads 31.5c (751) 32.4c (580) 28.5c (171) 3.9c (-12%) 

CPM loose insert s 91.���  (775) 94.5�  (604) 79.8�  (171) 14.7�  (-16%) 

Var iables Descr ipt ion 

Circulat ion Average ci rculat ion of edit ions 

Net market share Average net market share of edi tions among local  newspaper  edi t ions 

# of households Average number  of households in circulat ion areas 

Populat ion density Average number  of residents per  square k ilometer  in circulat ion areas 

Per-capi ta income Average per-capita income (at  cur rent  pr ices) in circulat ion areas 

Purchasing power  Average purchasing power  index in the ci rculat ion areas, ranging from 1 (very low) 
to 5 (very high) 

Unemployment  rate Average unemployment  rate in the circulat ion areas 

CPM 1/1 page 4c Average ‘Cost per  Thousand’ (CPM) per  mil l imeter  of a full  page adver t isement  
pr inted in 4-color  in Euro cents (number of edi t ions that  offer  this adver t ising 
category in parentheses) 

CPM 1/1 page b& w Average CPM per  mm of a ful l page adver t isement  pr inted in black&whi te 

CPM job market  Average CPM per  mm of a typical  job mar ket  adver t isement  

CPM real  estate Average CPM per  mm of a typical  real estate adver t isement  

CPM text  ads Average CPM per  mm of a typical  text adver t isement  

CPM loose inser ts Average CPM for  a loose inser t  of 20 gram maximum weight  in full  Euros 

(i ) Relat ive frequencies are calculated for  columns. 
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Table  4-6: Descriptive  Statis tic s  for Circu lation  Classe s  

 <5,000 
copies 

5,000-
10,000 

10,000-
20,000 

20,000-
50,000 

>50,000 

Number  (#) of cases 75 208 285 168 47 

Circulat ion 3,272 7,545 14,404 29,440 102,149 

Net  market  share .44 .69 .76 .83 .80 

# of East  edit ions 5 (6.7%) 49 (23.6%) 81 (28.4%) 29 (17.3%) 7 (14.9%) 

# of monopolies 19 (25.3%) 108 (51.9%) 167 (58.6%) 110 (65.5%) 23 (48.9%) 

# of duopolies 40 (53.3%) 88 (42.3%) 102 (35.8%) 51 (30.4%) 21 (44.7%) 

# of ol igopol ies 16 (21.3%) 12 (5.8%) 16 (5.6%) 7 (4.2%) 3 (6.4%) 

# of households 27,340 27,737 46,284 84,111 279,793 

Populat ion densit y 380 220 258 466 1,103 

Per-capita income 16,822 15,994 16,188 16,337 16,685 

Purchasing power  2.7 2.4 2.4 2.6 2.9 

Unemployment rate 7.9 9.6 10.0 9.4 10.0 

CPM 1/1 page 4c 28.6c (71) 14.2c (206) 9.6c (279) 7.0c (165) 4.8c (47) 

CPM 1/1 page b& w 18.4c (75) 9.4c (208) 6.5c (285) 4.9c (168) 3.3c (47) 

CPM job market  15.6c (12) 10.8c (64) 7.5c (89) 5.2c (48) 3.5c (21) 

CPM real estate 15.1c (13) 10.3c (55) 7.1c (83) 5.1c (46) 3.7c (22) 

CPM text  ads 70.5c (72) 36.5c (199) 26.7c (271) 20.8c (102) 15.1c (47) 

CPM loose insert s 92.8�  (75) 91.3�  (206) 90.3�  (282) 92.0�  (105) 92.3�  (47) 

Var iables Descr ipt ion 

# of East  edi t ions Number  (share) of edit ions in that  ci rculat ion class that  is publ ished in East  
Germany  

 T he description of all other variables com plies with the in form ation  in  table 4-5. 
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Table  4-7: Re gre ss ion  Res ults  from Usin g Full  Datase t 

 1/1 page 
4-color 

1/1 page 
b& w 

job 
market  

real 
estate 

text  
ads 

loose 
insert s 

Number  of cases 768 783 234 219 751 775 

Circulat ion -.541***  
(.012) 

-.524***  
(.012) 

-.509***  
(.024) 

-.511***  
(.022) 

-.463* **  
(.015) 

-.002 
(.004) 

Populat ion 
density 

.066***  
(.012) 

.075***  
(.012) 

.056**  
(.028) 

.091***  
(.025) 

.082* **  
(.014) 

 

I ncome      .425** *  
(.028) 

Duopoly -.005 
(.020) 

.004 
(.020) 

.018 
(.034) 

.027 
(.032) 

-.016 
(.023) 

-.001 
(.007) 

Oligopoly -.060 
(.039) 

-.028 
(.038) 

.018 
(.073) 

.115 
(.071) 

-.041 
(.045) 

.004 
(.013) 

Constant  2.50***  1.90***  1.94***  1.74***  2.68* **  .42 

F-value 551.4***  537.3***  159.6***  181.5***  281.5***  63.1** *  

I ndependent  Var iables Descr ipt ion 

Circulat ion Natural logar i thm of the circulation of an edi t ion 

Populat ion density Natural logar i thm of the population density in the ci rculat ion area of an edi t ion 
measured by residents per  square ki lometer  

I ncome Natural logar i thm of the per -capi ta income (at  cur rent  pr ices) in the ci rculat ion area 
of an edi t ion 

Duopoly Dummy var iable indicat ing edi t ions wi th a duopolist ic reader  market  

Ol igopoly Dummy var iable indicat ing edi t ions wi th an oligopol ist ic reader  market  

Dependent  Var iables Descr ipt ion 

1/1 page 4-color  Natural logar i thm of the ‘Cost  per  Thousand’ (CPM) per  mil l imeter  of a ful l page 
adver t isement  pr inted in 4-color  

1/1 page b&w Natural logar i thm of the CPM per  mm of a ful l page adver t isement  pr inted in 
black&white 

job market  Natural logar i thm of the CPM per  mm of a t ypical job market  adver t isement  

real estate Natural logar i thm of the CPM per  mm of a t ypical real estate adver t isement  

text  ads Natural logar i thm of the CPM per  mm of a t ypical t ext  adver t isement  

loose inser ts Natural logar i thm of the CPM for  a loose inser t  of 20 gram maximum weight  

* * *  indicate a significance level of at  least  99 per cent , * *  of at  least  95 per  cent  and *  of at  least  90 per  cent . 
Standard er rors in parentheses. 
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Table  4-8: Re gre ss ion  Resu lts  Us ing Full Datase t  w ith  Eas t Du mm y 

 1/1 page 
4-color 

1/1 page 
b& w 

job 
market  

real 
estate 

text  
ads 

loose 
insert s 

# of cases 768 783 234 219 751 775 

Circulat ion -.510***  
(.011) 

-.487***  
(.011) 

-.481***  
(.019) 

-.463***  
(.019) 

-.421* **  
(.013) 

.002 
(.003) 

East  -.126***  
(.023) 

-.105***  
(.023) 

-.029 
(.049) 

.017 
(.037) 

-.034 
(.028) 

-.144** *  
(.006) 

Duopoly -.009 
(.020) 

.010 
(.020) 

.028 
(.034) 

.040 
(.032) 

.005 
(.024) 

-.002 
(.005) 

Oligopoly -.053 
(.038) 

-.007 
(.038) 

.023 
(.073) 

.154* *  
(.072) 

.008 
(.046) 

.002 
(.010) 

Constant  2.60***  1.97***  1.98***  1.75***  2.73* **  4.54** *  

F-value 552.0***  511.9***  157.4***  172.2***  259.6***  147.9***  

I ndependent  Var iables Descr ipt ion 

East  Dummy var iable indicat ing i f an edi t ion is published in Eastern Germany 

 T he description of the other independent and  the dependen t variables com plies with the 
in form ation  in table 4-7. 

***  indicate a significance level of at  least  99 per cent , * *  of at  least  95 per  cent  and *  of at  least  90 per  cent . 
Standard er rors in parentheses. 
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Table  4-9: Re gress ion  Re sults  from  Spe cification s  II a nd  L-I 

 1/1 page 
4-color  

1/1 page 
b&w 

job 
market  

r ea l 
esta te 

text  
ads 

loose 
in ser t s 

 S m all ed itions in  the West 

# of cases 297 306 98 78 290 303 

Cir cu la t ion -.716*** -.675*** -.579*** -.658*** -.626*** .006 

Popu la t ion dens. -.009 .028 .098* .178*** .097***  

Incom e      .184*** 

Duopoly -.081*** -.059* -.037 -.018 -.095** -.010 

Oligopoly -.111** -.097** .024 -.045 -.058 .020 

F-value 148.6*** 154.4*** 22.2*** 28.1*** 73.8*** 4.1*** 

 Large ed itions in  the West 

# of cases 300 306 106 91 290 301 

Cir cu la t ion -.407*** -.374*** -.419*** -.455*** -.336*** -.001 

Popu la t ion dens. .052*** .041** .020 .103** .052**  

Incom e      .226*** 

Duopoly -.009 .023 .084 .074 .052 -.006 

Oligopoly -.112* -.083 -.154 .246 -.091 -.065*** 

F-value 60.7*** 50.9*** 27.6*** 22.8*** 35.9*** 7.8*** 

 S m all editions in  the East 

# of cases 86 86 13 20 86 86 

Cir cu la t ion -.560*** -.559*** -.534*** -.537*** -.523*** .030*** 

Popu la t ion dens. .012 .056 -.028 -.024 .071  

Incom e      -.046 

Duopoly .050 -.025 -.109 -.131** -.056 -.010 

F-value 31.7*** 28.8*** 10.6*** 22.0*** 13.1*** 4.9*** 

 Large ed itions in  the East 

# of cases 85 85 16 30 85 85 

Cir cu la t ion -.339*** -.337*** -.190 -.406*** -.346*** .019** 

Popu la t ion dens. -.031 -.017 -.069 -.008 -0.18  

Incom e      -.126 

Duopoly -.033 -.045 -.218 -.033 -.081 -.006 

F-value 32.8*** 27.4*** 9.5*** 40.8*** 20.6*** 2.6* 

Var iables Descr ipt ion 

 T he description of all independent and dependent variables com plies with the 
in form ation  in table 4-7. 

*** indicate a  sign ificance level of a t  lea st  99 per cen t , ** of a t  least  95 per  cen t  and * of at  lea st  90 per  cent . 
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Table  4-10: Re gress ion  Re su lts  from  Spe c ificat ions  IV a nd L-IV 

 1/1 page 
4-color  

1/1 page 
b&w 

job 
market  

r ea l 
esta te 

text  
ads 

loose 
in ser t s 

 S m all ed itions in  the West 

# of cases 297 306 98 78 290 303 

Cir cu la t ion -.709*** -.664*** -.587*** -.640*** -.623*** .000 

Popu la t ion dens. -.012 .021 .093* .165*** .099***  

Incom e      .182*** 

+90% mkt . share .071* .025 .008 -.030 .106** .017 

F-value 192.5*** 198.8*** 29.5*** 37.7*** 96.8*** 4.3*** 

 Large ed itions in  the West 

# of cases 300 306 106 91 290 301 

Cir cu la t ion -.409*** -.375*** -.431*** -.454*** -.340*** -.001 

Popu la t ion dens. .052*** .041** .024 .097** .056***  

Incom e      .240*** 

+90% mkt . share .037 .003 -.045 -.082 .021 .024*** 

F-value 81.6*** 67.4*** 35.4*** 30.4*** 46.5*** 9.0*** 

 S m all editions in  the East 

# of cases 86 86 13 20 86 86 

Cir cu la t ion -.575*** -.572*** -.512*** -.528*** -.525*** .030*** 

Popu la t ion dens. .027 .064* -.049 -.057** .074  

Incom e      -.051 

+90% mkt . share .039 .078* .140* .207*** .101* .011 

F-value 37.2*** 34.5*** 13.6*** 86.3*** 14.5*** 5.0*** 

 Large ed itions in  the East 

# of cases 85 85 16 30 85 85 

Cir cu la t ion -.336*** -.329*** -.190 -.406*** -.333*** .019** 

Popu la t ion dens. -.036 -.026 -.069 -.008 -.029  

Incom e      -.140 

+90% mkt . share .044 .078* .218 .033 .130** .000 

F-value 32.7*** 28.0*** 9.5*** 40.9*** 21.3*** 2.4* 

Var iables Descr ipt ion 

+90% mkt . sha re Dumm y var iable indicat ing if an edit ion  has a net  market  share in it s reader market  
of above 90 per  cent  

 T he description of all other variables com plies with the inform ation in  table 4-7. 

*** indicate a  sign ificance level of a t  lea st  99 per cen t , ** of a t  least  95 per  cen t  and * of at  lea st  90 per  cent . 
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Table  4-11: De scriptive  Sta tis t ics  of Circu lation  Variable  

 Sma ll 
edit ions in 
the West  

Large 
edit ions in 
the West  

Small 
edit ions in  
the East  

Large 
edit ions in 
the E ast  

Mean  7,596 31,154 8,857 25,053 

Min imum 1,019 13,287 2,461 13,405 

Maximum 13,252 283,990 13,353 178,924 

Standard devia t ion  3,180 35,662 2,698 22,850 
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Table  4-12: Corre la tion  amon g Soc ioeconom ic  Covariates  

 Per-capita  
income 

Purchasing 
power  

Unemployment  
r a te 

Popu lat ion densit y 
in  the West  

.44 .32 .26 

Popu lat ion densit y 
in  the East  

.36 .42 -.14 
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[ >�U1AJU \�]_^ `�a$b ] c ^Vc \ ]$a
dTegfShWikjli*h1monpi*q1rts

[�u I1D'voG > R u FTw C�x ^y9 B�zJzTz
{ x a�`�aT|

C�x b�^�c zJzTz
{ x a�\�cT|

C�xp} ^�\ zTzJz
{ x a b } |

C�x b }�B$zTzJz
{ x a b�^J|

C�x b�`�a zJzTz
{ x a�`�]~|

�;wyD1F P A C�x 9'a }
{ x 9 } ^�|

x 9 B b
{ x 9 } aT|

x a ]_`
{ x `Vb�9;|

x ` `~b
{ x�B a�\V|

x�B B a zTz
{ x \�a�c~|

��voF < FVGM� C�x a�c�9 zJzTz
{ x a�`�`�|

C�x a } b z
{ x a�`�9;|

C�x a�\ B
{ x a }~B |

C�x a�a�\
{ x a b�9�|

C�x a�] }~zTz
{ x a B�} |

� G u @ F < FTGp� C�x 9 9J^ zTz
{ x a } \T|

C�x a c B�z
{ x a B ]T|

x a�`$`
{ x a ]_`�|

C�x a�9�b
{ x a ] B |

C�x a�`~\
{ x a�^�a~|

[ FJw U�R;> w R } x�B ] zTzJz \ x `�a 9 x ] B x \ B x ` }
�YC�� > GMv A 9 B ] x ` zJzTz 9 } ` x a zJzTz \�a x ^ zJzJz \ }�x 9 zVzJz b�c x ^ z�zTz

dTegfShWiEj*i*h1mynEi*q'r4s;s
[�u I1D'voG > R u FTw C�x ^y9'b zJzTz

{ x a�`�aT|
C�x b�^ }�zJzTz
{ x a�\�cT|

C�xp} ^�] zTzJz
{ x a b B |

C�x b } c zTzJz
{ x a b } |

C�x b�\�b zJzTz
{ x a�`�]~|

��F < voG >�R u FJw Z�A w U u R � C�x a�a�]
{ x a�\.9;|

x a�\�c
{ x a�\�aT|

x a�]�c z
{ x a } ^�|

x 9�^�c zVzJz
{ x a b } |

x a�]�^ z�zTz
{ x a�\�c~|

��voF < FVGM� C�x a�c�9 zJzTz
{ x a�`�`�|

C�x a } ] z
{ x a�`�9;|

C�x a�`�^
{ x a } `�|

C�x a�9�c
{ x a } cV|

C�x a�] }~zTz
{ x a B�B |

� G u @ F < FTGp� C�x 9 9$9 zTz
{ x a } `�|

C�x a ]_^ zTz
{ x a B ]T|

x a \ B
{ x a ]$\T|

C�x a B�}
{ x a ]�9�|

C�x a } c
{ x a�b�]~|

[ FJw U�R;> w R B�xp} ` zTzJz ` xp} }~zTzJz \ x�B a zJzJz \ x b�\ zVzJz B�x a�c z�zTz
�YC�� > GMv A 9 B c x b zJzTz 9 }�B�x�B�zJzTz \�\ x \ zJzJz \�c x 9 zVzJz ^�` x c z�zTz

dJe�f�h;iEjli�h'monpi*q1r4sWs;s
[�u I1D'voG > R u FTw C�x ^y9'b zJzTz

{ x a�`�aT|
C�x b�^ B�zJzTz
{ x a�\�cT|

C�xp} ^ }~zTzJz
{ x a b } |

C�x b B�B$zTzJz
{ x a b�bV|

C�x b�\�^ zJzTz
{ x a�`�]~|

��F < voG >�R u FJw Z�A w U u R � C�x a�a�c
{ x a�\�\T|

x a�\ }
{ x a�\�aT|

x a�]�b z
{ x a } ^�|

x 9�^�b zVzJz
{ x a b$bT|

x a�]�] z�zTz
{ x a�\�c~|

��F u w R F <yA I >~R u FTw U
P FJwoF < FJGE�

C�x a�9T^
{ x a B ]T|

x a�` }
{ x a B bT|

x a \$]
{ x a c�9;|

x a b$c
{ x a c B |

C�x a�b$\
{ x a�b�^T|

��voF < FVGM� C�x a c$] zTz
{ x a B aT|

C�x a B `
{ x a�`�^�|

C�x a�\ }
{ x a b B |

x a�9 }
{ x a�^y9�|

C�x 9'\ }~zTz
{ x a }�B |

� G u @ F < FTGp� C�x 91\$a zTz
{ x a } cT|

C�x a�c�`
{ x a }�B |

x a�`$^
{ x a ]$]T|

C�x a�a�b
{ x 91a�\V|

C�x a�]�9
{ x a�^�^�|

[ FJw U�R;> w R B�xp}VB$zTzJz ` xp}VB$zTzJz \ x `�b zJzJz \ x�B c zVzJz B�x 9�9 z�zTz
�YC�� > GMv A 9�9'c x \ zJzTz 9'\�` xp}�zJzTz 9�^ xE}�zJzJz \�\ x�B�zVzJz } c x b z�zTz

dTegfShWikjli*h1monpi*q1rts��
[�u I1D'voG >�R u FJw C�x ^�a�] zJzTz

{ x a�`�aT|
C�x b�b B�zJzTz
{ x a�\�cT|

C�xp} c�^ zTzJz
{ x a b B |

C�x b B a zTzJz
{ x a b B |

C�x b�\�` zJzTz
{ x a�`�c~|

��F < vyG >�R u FJw Z�A w U u R � C�x a�9�\
{ x a�\�\T|

x a�\.9
{ x a�\.9;|

x a�]�` z
{ x a } ^�|

x 9'b }�zVzJz
{ x a b } |

x a�]�] z�zTz
{ x a�\�c~|

� ]�a�� P Q R x U���> I A x a�^?9 z
{ x a�`�cT|

x a�\ }
{ x a�`�bT|

x a a$c
{ x a b$aT|

C�x a�`�a
{ x a b�^J|

x 91a�b zTz
{ x a } 9�|

[ FJw U�R;> w R B�x�B \ zTzJz ` x�B�}~zTzJz \ x�B c zJzJz \ xE} ` zVzJz ` x ]�^ z�zTz
� C�� > GMv A 9']�\ xp}�zJzTz 9']�c x c zJzTz \�] xE}�zJzJz `�^ x ^ zVzJz ]�b x c z�zTz
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Z\[ >:8�]^; /2F [ 9?_ 6a`!b +�c7d?d�d
e ` c2f7g�h

6a`ji2i7k d?d�d
e ` c2f7l�h

6m`�n4b2n d�d?d
e ` c i�5 h

6m`oi f k d�d?d
e ` c i7k h

6m`ji + n d?d�d
e ` c k lph

q\9 . ]�; /2F [ 9?_ L73 _ H [ Fsr 6m` c'+ b
e ` c2ft+-h

` c'+�l
e ` c2f7c�h

` c4l i
e ` c npi h

` + n2k d?d
e ` c i7k h

` c2g2f4d<d�d
e ` c2f2lph

uvuvw ` +�c�c4d?d
e ` c 5 +-h

` c'+ 5
e ` c k g�h

6a` c k l
e ` c i�5 h

6a` c2l i
e ` c i25 h

` c b7b
e ` c n<5 h

Z 9?_ H
F-/ _ F 5x`�n f�d�d?d k4`o5xb d�d?d f `!k g7d?d?d f `!k g2d�d?d 57` c'+:d<d�d
y 6�z / ;{] 3

+�g n4` +�d?d�d +:g2l `!k f2g `!n d?d?d k g `!n d�d?d g n4`oi d<d�d
M�N�OGQIR|S}R�Q:T^U�R�V:W~X7�

Z\[ >:8�]^; /2F [ 9?_ 6a`!b<5 +�d?d�d
e ` c k +-h

6a`ji g k d?d�d
e ` c2f7g�h

6m`oi c 5 d�d?d
e ` c i l�h

6m`oixk<5 d�d?d
e ` c b +
h

6m`ji f k d?d�d
e ` c 5 +�h

q\9 . ]�; /2F [ 9?_ L73 _ H [ Fsr ` c'+�c
e ` c2f7f�h

` c 5 +�d?d
e ` c2ft+-h

` c2g b d
e ` c n�b h

` + i l2d�d?d
e ` c i7k h

` c2g b d<d�d
e ` c2f2gph

� . > 3�/2L�F 9�8:9 C .�3GF [ F 9�> ` +�f4c�d�d?d
e ` c k f�h

` c2g4f�d�d?d
e ` c k +-h

` c k�n
e ` c npi h

6a` c2f i
e ` c i +
h

` c k7n
e ` c 525 h

Z 9?_ H
F-/ _ F 5x`�n4b d�d?d k4`�n4b d�d?d f `ji c7d?d?d f `j52i d�d?d 57` c2c4d<d�d
y 6�z / ;{] 3

f2c2f `�n d?d�d f'+�c `�b d?d�d f2g ` l7d?d?d k2b2` g2d�d?d g 5x` +:d<d�d
�!�?�:�}���s�<�:�s���<���$�������G�j�-� �^�I���m��� �G�m�j����������m���!�-�m�j��� �'�-�{�������?�j�
�-�$�����{�?���s���m�?�'�m�����m�����-�{�j�s���s�?�-���I�����{�j�s����}�G���j�-�m���s�K���s�<�m���=� �'�-�{�������?�j�
�-�$�����{�?���s���m�?���?���G�����-�{�j�s���:�s�?�����=�0� �¡�=�?���m�����m�?�j���m�j�����$���I�'�s�?���¢�-�:���m�j����K�-�
�������
�^�:�'���I���j���s���a�2���-����£
�?�$����¤��j�j�s�K�s�}�s��!�?���s�¢� �'�-�{�������?�j�
�-�$�����{�?���s���m�?���?�s�
¥ ���s�������^�j�?���s���0¦o�-���m�������s���?�����j�s�I�{§p���¡�m�?���m�����m���!�
�=�j����-���-�'�s�?�:�¢�-�����a�j�s����?��������� �����K�¡�\¨:�-�����-�:�j��� �?�
�j�s�-�{�!�<�^�-�
���{�j�$�?�2©'���{���0�:�?�����s���j�m�a�j�4���-���:�s�����-�s¤?�s�ª7�����-�����s�j� �����K�¡�\¨:�-�����-�:�j��� �?�
�j�s�-�{�!�<�^�-�
���{�j�$�?�2©'���{���-�¢�$�����-���?�s�����m�=�j�2�-�I�����s�����-��¤?�s�«��s�����2�}���s���-�m�j�s�?�7�¢�s�?�����-��� �����K�¡�\¨:�-�����-�:�j��� �?�
�j�s�-�{�!�<���¢�s�?������� �j�-�2�������-�\�s�¡�{�?�4¬{�s�j�����m�����m���j�-�a�j�s�K�s�?�
����-�����{�j�s�?���j���s��=�?�0�����K�����®�®�j�j�������<�0�?���?���^� ���0�m�����m���j�-�m�j���������-�
¯�°
±�² � ¤��s³I�m�?�-��� �����K�¡�\¨:�-�����-�:�j��� �?�
�j�s�-�{�!�<�����<�-���-�����a�j�s�´�2�
���'�?�s�����-��¤?�s���s�?�����s¨®� °
± �?�s�����s���µ\µ\� �'�-�{�������?�j�
�-�$�����{�?���s���m�?�^µ¶�s��� �j�?�:�
���{¥ µ\�����s�m�?�K�-�K�j�?�:�-·¸
�G���-�
�'�������s�¶���s�{���a�s� �'�s���¢�-�s¤?�s�p�m���-�����{�G���-�
�´�a���{�?���!�-�I�-�-�m���j�
���
�:�?�
�m�{� �j���?�s©0�{���-�������-�
���=�j������������?�:�-�������-�������G� �-� �^�I���m��� �G�m�j���¹mº{¹ �?�:�-�\» ¥ �����j�s� �'�-�{�������?�j�
�-�$�����{�?���s���m�?�\¼ �4�-�m�?�?�s��½?�?�s�����
����¾-¦j�4��¿¢§����s���P���j���j�K�s�a�s�����KÀ7�����\�2�s����s�?�^�j�����®�����-�'�
��¨��s���{�j���s�����������������a�-�t����»�¥ �s�s�j���¹mº{¹ �?�:�-���?Á�© �'�-�{�������?�j�
�-�$�����{�?���s���m�?�\�2��¿Â���s���K�Ã�����'�j�������?�:�-���:�
¨:���s�{�j���s�¢�s���G�G�������a�-�´����:�!�
�m¤<Á�©'�����a�¬{���\�K�-��¤���� �'�-�{�������?�j�
�-�$�����{�?���s���m�?�\�2��¿Â���s���K�Ã�����'�{�I�G�j���$�I¬{���´���-�s¤?�s�p���
¨��s���{�j���s�¢�s�?����-�-�®�-�m�a���a� �'�-�{�������?�j�
�-�$�����{�?���s���m�?�\�2��¿Â���s���K�Ã�����'�{�I�G�j���$�����-���®�-�m���-�a�^�
��¨®�s���{�j���s�K������a�-·-�2�
�:� �'�-�{�������?�j�
�-�$�����{�?���s���m�?�\�2��¿Â���s���K�Ã�����'�{�I�G�j���$���a�-·-�7�
�
¨��s���{�j���-�K�s����j�-�I�������?���s���a� �'�-�{�������?�j�
�-�$�����{�?���s���m�?�\�2��¿Ä����À4�����-�2�!�-�7�j�I�-���^���?���s���a���s�<Å ± �s���
�Ã�K�
·-�j�´���©'�����I���
Æ-ÆIÆx���?�
�j�s�-�a�^�\�����s��� �j�j�����?�����j��¨:�����s�?�-�2�j�-�:�m� °
° �?�s����������Ç
Æ-Æ��-�?�-���j�
�:�m� °�È ���s���������2���?�¡Æ��s���-�����
�
�m� °
± ���������s����³¸:�a�$�?���-�I�\�s�����s���4���¶���-���s���{�?�-���I�-³
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EGF
EIHKJ)L,M
N�OQP<R�STRVU

EGF
EIHKJ)L,M
W FYX

Z[R W�\ J U2] M_^ U M`J S MVa<^GJ�^bM ^GM�c)^dJ)e

f J)a<MVa g�h/h g�h/i E2h�i jkE l,j/h
m`n�o_pbqsrtq5p<uwvxq5y<z|{

f1} U<P2~wS J,^ } R`� O'� g�i��)�V�`�
� � h)l����

O'� g N g)�V�`�
� � h)l����

O���N E2l/�`�V�
� � h N h`�

O�� g�j����`�V�
� � h N l��

O�� l)j)���V�`�
� � h)l�i`�

�G��P<R \ M � E2l N
� � E2i�l`�

� E����
� � E2iDEG�

��N �1E
� � g�l/i`�

E � E������V�
� � g�l��V�

� l�g)i
� � E���E%�

��~wR H R�SY� � h�E�E
� � h�g)l`�

� h�g��
� � h�g)l`�

� h,�/�
� � h���i`�

� h,i/l
� � h��)�V�

� h,i�g��
� � h�g N �

� S } L R H R`Sx� O�� h)j�l
� � h)i����

O�� h)i��
� � h)i�i`�

O'� E N h
� � E N g��

� l���l
� � E<�)l��

O�� h����
� � h)i)j��

f RV� a
^GJ � ^ O�� E2lDE O E � l�g O g ��N�N O E2h � l����`�V� O'� � N
�dO�� J SY~ M �,� � �/�`�V� N � � j/�`�V� l)� � ���V�V� l�� � �)���V� g)g � j,���`�

m`n�o_pbqQr5q5p<u�vQq5y2z>{G{
f1} U<P2~wS J,^ } R`� O'��N h��)�V�`�

� � h)l��`�
O'� g)� N �V�`�
� � h)l�j`�
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} z f(d(d�~

��L C xqN D(Z w LRy `�G y \ w Z � I�z f�e(d
} z f�e(f[~

I�z f ���
} z f�e�@B~

I{z f(d��
} z f�c � ~

I{z f(f�b
} z f�e � ~

I�z f�eE@
} z f�e � ~

�(L w y Z L C�G Q D�Z w L[y \
X LRyqL C LRNK�

I�z f�c�c
} z f(d��[~

I�z @ � f(|
} z f � @B~

I I I{z @ � e�|[|
} z f(b�c[~

��xqL C L�NU� I�z f�e(�
} z f�c�c�~

I�z f�c �
} z f�c(d[~

I{z�� @�b
} z @ H c�~

I{z f�e�e
} z f=d(d�~

I�z @/f�e
} z f(d(b�~

a LRy \
ZBD y Z z �(��|R| z c=c I�z c�f @ z�� d(|�|R| ��z f(b=|O|[|
�_I�� D NUx G �=H�z @�|[|R| � @ z @�|[|R| � z cO|�|R| H f z b(|�|R| @/d z f=|O|[|

g[h�i.j]kmlnk2jMoqprk2sMtvu(�
a�w QMJ/xqN D(Z w LRy I{z e(eOd�|R|[|

} z f�c�e�~
I{z e � ��|R|[|
} z f�c�c�~

I{z @/��f
} z @ � b[~

I�z�H f(d!|[|R|
} z f�c�@
~

I�z e(e(e(|R|[|
} z f(d(d�~

��L C x�N D(Z w LRy `�G y \ w Z � I�z f�e(d
} z f�e(f[~

I�z f � d
} z f�e�@B~

I{z f(d��
} z f�c � ~

I{z f(f�b
} z f�e � ~

I�z f � �
} z f�e � ~

� �(f(� X Y Z z \���D Q G z f H�H
} z f H d[~

z f � b=|
} z f H�� ~

z�� @�b
} z @ H c�~

z f�e!e
} z f=d(d�~

z @.eOf!|[|
} z f�c � ~

a LRy \
ZBD y Z z ��e(|R| z�H=� I�zK��� @ z�� eO|�|R| @ z b(�=|O|[|
� I�� D NUx G e ��zK� |[|R| � b z f!|[|R| � z cO|�|R| H f z �(|�|R| � @ z e�|O|[|
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+
.0/2143@ , A B 9 @DC / >�E 3GF > 3�/ ; 3?H:F-/�FI3 F-3�J2FK/2LM?NPO�Q-R!S�R�Q:T�U!R�V�WYX

Z\[ >:8�]^; /2F [ 9?_ 6a`�b4bdc2e�e
f `hg7i2j�k

6l`!b2b<j7e?e�e
f `hg7i25�k

6a`m54g7ide�e?e
f `mgondp�k

6a`m5 + 5�e�e?e
f `mg452p�k

6a`!b2b<g7e?e�e
f `hg2c2jdk

q\9 . ]�; /2F [ 9?_ L73 _ H [ Fsr 6a`hg7b7i
f `hg2j7p�k

6a`hg2jtb
f `hg7b2g�k

6l`hg2ctn
f `mgoidc�k

6l`hg2j7g
f `mgob2n?k

6a`hg2j�p
f `hg7b<5dk

uvuvw ` + j7j
f `hg2x75�k

` + n<x7e?e
f `hg2x7c�k

6l`!b<gti
f `�b�x + k

6l` + c7c
f ` + p7i?k

`!b<x7b�e<e�e
f `hg2p2pdk

Z 9?_ H
F-/ _ F `hp2x7e?e `�i + + `!i<x7e?e + `!b<p7e?e?e j7`hg + e<e�e
y 6�z / ;{] 3 b4b2`!ide�e?e j4p7`hg�e�e?e + x7`!b2e?e?e 5257`!n<e�e?e j2co`m54e<e�e

M�N�OGQIR|S}R�Q:T^U�R�V:W~X7�
Z\[ >:8�]^; /2F [ 9?_ 6l`!b2b<p7e?e�e

f `hg7i2j�k
6l`!b2b2n2e?e�e
f `hg7i25�k

6a`m54g7nde�e?e
f `mg4x�g�k

6a`m54g7nde�e?e
f `mgoi + k

6a`!b<52g7e?e�e
f `hg2c2jdk

q\9 . ]�; /2F [ 9?_ L73 _ H [ Fsr 6a`hg7b +
f `hg2j7p�k

6a`hg + n
f `hg7b2g�k

6l`hg2c7p
f `mgoidc�k

6l`hg +7+
f `mgob<x�k

6a`hg + x
f `hg7b<5dk

� . > 3�/2L�F 9�8:9 C .t3GF [ F 9�> `hg2p7j
f `hg7n25�k

` + jtb
f `hg7n7n�k

6l`!b + i
f `�b�p�g�k

`mgondx
f ` + j7i?k

`hj2p2p4e<e�e
f `hg2x2pdk

Z 9?_ H
F-/ _ F `hx2p7e?e `m5 + + `hptb<e + `hj2g2e�e?e + `!n2b�e<e�e
y 6�z / ;{] 3 b4b2` + e�e?e jon2`hp�e�e?e + x7`!b2e?e?e 52g7`hx2e�e?e j7i4`mg4e<e�e
���?���:�I������� ���=�h�����s�?���������-�s�����G�h�-�����s�\�����h�I�7�'���{�K�=�?���h���!�s�����-�l�h�s�K�����}�s���h�^�-� �������'�s�l���{���-�����s�������a�l�s���� ��s�����-��¡\�?��s����¢-���?�s�����-�7�����l�?�t�?�s�0�{���-�?�s�7���I�����s�7���-��£<�s���0�s�����������s�����-���
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%(+-,/.���#�0���$1#�23+*4�56+�+�#��87
,9#:�*4�$
#
;�<>=�?�?�@BADC&E
F�G-H E HJIDK C

L =NMPO*AQ@RADC&E
F�G-H E HSIDK C

;�<>=�?S? F =*C
E
F�G-H E HJITK C

L =NMPO*A F =*C
E
F�G*H E HJIDK C

U9=*C1ATC V*W�V V�WYX Z*[ Z�\
]T^�_:`badc3a3`fe�gJa3h1i8jlknm

U H M1ofp�?�=*E HJIDK q W*W*[
r q WYX1WTs t

q W*WYX
r q W*W�u:s

q WvV�W*wDwTw
r q W*W-xTs

q WYX1x-wDw
r q W-W*ZTs

ybK o I <>A q X1Z�z-wDwDw
r q W�\�{Ts

q {*{*[*wTwDw
r q W*z*Z�s t

q W*z*[
r q W�\-u�s t

q X1{-[
r q W-Z*[Ts

| p I:}�I ?J~
t
q WYX1W
r q WYX*X�s t

q W*W*[
r q WYX1W�s t

q WYX1W
r q W*W-ZTs t

q W*W-[
r q W�X*X�s

��? H O I:}�I ?d~ q W*{*W
r q WYX�u�s t

q W-[�\�wDwTw
r q W*{*W�s t t

U IDK C&E = K E { q uN{-wDwDw { q V*u�wTwDw z q \�Z*wDwTw \ q z�V�wDw�w
�
t �
=�?Jp�A z q X1wTwDw u q Z*wTwDw z q x-wDwDw { q [*w

]D^�_�`�adc3a3`fe�gda3h1i8jlknm�m
U H M1ofp�?�=*E HJIDK q W*W�\

r q WYX1WTs t
q W*WYX
r q W*W�u:s

q W*{*{*wTw
r q W*W-xTs

q W*{*W-wDw�w
r q W-W*ZTs

{ �
� HdK o I <>A���pY=DMfEbA:M q W�{�u�w
r q WYX1zTs

q W�V�x*wTwDw
r q WYX�V:s

q W*Wv\
r q W*W-xTs

q W�X*X
r q W�X1WTs

V �J� HJK o I <>A��TpY=�M1E�AfM q W*z�z-wDwDw
r q WYX1zTs

q W�\�{*wTwDw
r q WYX�V:s

q W*{YX1wTw
r q W*W-xTs

q W-W*z
r q W�X1WTs

z ��� HdK o I <>A���pY=DMfEbA:M q W�\N{-wDwDw
r q WYX1zTs

q W�\�[*wTwDw
r q WYX�V:s t

q W*W*[
r q W*W-xTs t

q WYX:u
r q W�X*X�s

| p I:}�I ?J~
t
q W*W*x
r q WYX*X�s t

q W*WYX
r q W*W*x�s t

q WYX1W
r q W*Wvu�s t

q W*Wv\
r q W�X1WTs

��? H O I:}�I ?d~ q WYX1x
r q WYX�u�s t

q Wv\*\�wDwTw
r q WYX1x�s t t

U IDK C&Eb= K E z q z�x-wDwDw z q \�{*wTwDw z q {*W*wDwTw z q {�V�wDw�w
�
t �
=�?Jp�A V q {*wTwDw \ q \�wTwDw z q x-wDwDw { q u�wTw

]T^�_:`ba�c�a3`fe�gJa3hfi�j�k�m�m�m
U H M1ofp�?�=*E HJIDK q W*W*[

r q WYX1WTs t
q W*W�V
r q W*W�u:s

q W-{*x*wDwTw
r q W*W-ZTs

q W*{YXfwDw
r q W-W*ZTs

ybK o I <>A q X1x�XfwDwDw
r q W�\�{Ts

q {*z*z*wTwDw
r q W*z*Z�s t

q W*z*{
r q W�\-V�s t

q X1z-[
r q W-Z*xTs

�*IDHJK E IT} AfM�=�E HJIDK C
< ITK�I:}�I ?d~ t

q W*{*z
r q WYX1[Ts t

q WvV�W*wDw
r q WYX1z�s t

q {�u�X1wDwTw
r q WYX-X�s

q W�X1W
r q W�X1zTs

| p I:}�I ?J~
t
q W*{*W
r q WYX�V�s t

q WYX1z
r q WYX1W�s t

q WYX*X
r q W*Wvu�s t

q W*Wv\
r q W�X*X�s

��? H O I:}�I ?d~ q WYX1W
r q WYX1xTs t

q W�u*V
r q W*{*W�s t t

U IDK C&Eb= K E { q [�[-wDwDw { q {*{*wTwDw z q \*\�wDwTw \ q [YXfwDw�w
�
t �
=�?Jp�A V q Z*wTwDw u q z*wTwDw X�\�[ q x*wDwTw { q X1w

�3�3�����������
��������� ���v���¡ ��3¢�£�¤1�
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$&%�')(�*�+ , - .0/�121�3547698:4<;�=>�?A@ 8 @2B =C6
D /�;7EF4 3G4�6
8&4�;
=>�?A@ 8 @HB =I6

- .0/�121 > /A6
8&4�;�=>�?A@ 8 @2B =I6
D /�;JEA4 > /A6K8:4�;K=>�?F@ 8 @2B =L6M�N�O<P:Q#R�Q�PKS�T2Q�U�VXWZY\[F]

^ @ ;�_K`�1a/F8 @2B = b�cFcFcd b�cCe�c�f g bhcFcCed bhcFcji<f
b\clk�cFm7m�md bhcFcAn�f

bhcCe�nAm7md b\cAcFo�fp =q_ B .04 b�e�o�rAm7m7md b�cjs�r�f bhrFtFcFm�m7md bhcFtFn�f g bhcjs�ed bhcjsAi�f g b�e�tAcd b\cAoFo�fu nFcFvw.x/�;Ky�4�8z6|{)/�;�4 b�cCe�id b�cCe�r�f bhcFrFtFm�m7md bhcFcFn�f bhcCeAed bhcFcli�f b\cAcFcd b\cAcFn�f^ B =I698:/A=�8 rjb#i}oAm7m7m rjbhrCe�m�m7m tjbh~FrFm7m�m sFb#s�oAm7m�m� g � /�12`I4 tjb2k�m�m7m njbhcFm�m7m sAb\cAm7m7m rjbhtFmM7N�O�P&Q#R�Q�P�SqT�Q"U�VXWZY�]
^ @ ;�_K`�1a/F8 @2B = b�cFcFrd b�cCe�c�f

g bhcFcFrd bhcFcji<f
b\clk�cFm7m�md bhcFcAn�f

bhcCe�oAm7md b\cAcFo�fp =q_ B .04 b�e�i}nAm7m7md b�cjs�r�f bhrjk�oFm�m7md bhcjs�c�f g bhcjkFid bhcjs�o�f g b�eFeKnd b\cAoFo�f�Z�Zp b�cFcjid b�cCe�t�f bhcFrFnFm�md bhcCe�k<f bhcCeKod bhcCeKr�f b\cAcFnd b\c)e�o�f^ B =I698:/A=�8 rjbhoLeKm7m7m rjbhrF~Fm�m7m tjb#s�cFm7m�m sFb#k�oAm7m�m� g � /�12`I4 tjb�cFm�m7m ojbhrFm�m7m tlb\nAm7m7m rjbhtFmM�N�O<P:Q#R�Q�PKS�T2Q�U�VXWZY�]j[
^ @ ;�_K`�1a/F8 @2B = g b#cFcCed b�cCe�c�f g bhcFcCed bhcFcji<f b\clk�cFm7m�md bhcFcAn�f bhcFrFrAm7m�md b\cAcFo�fp =q_ B .04 b�e�i�i�m7m7md b�cjs�r�f bhrjkFk�m�m7md bhcFtFn�f g bhcFtFod bhcjsAi�f g b�e�ojk�m�md b\cAnjk�f-j� ;J4�/ ? 8 B _ B . � 4<8 @ 8 B ; b�cFcF~d b�cCe�c�f bhcFrCeKmd bhcCe�r�f bhcFclid bhcFcAo�f g bhcjk�tFm�md b\c)e�i�f^ B =I698:/A=�8 rjbho�tAm7m7m rjbhrFoFm�m7m tjb#s�nFm7m�m sFbhnFnAm7m�m� g � /�12`I4 kFb�nFm�m7m iFbh~Fm�m7m tlb\~Am7m7m tjbhcFm7m�m�#�7�����������K���������&���#���<�h�:� �q�:���a��� �<�a�h���
r �
�C�#���K���0���� C¡7¢K£:�<¢ ¤¦¥�§¨§z©LªK«&¬��«&®K¯h°�²±7³
h´�«&µ2#±�¶¦·�¸7°�µ2¸7°�¬jµ2¸7°�´"�¬�´a¥7¯h«&µah¹�±�«&¬�°&«I¹|º7«
±¨°&³
²µ2h¹�±)®�°�¯h¹�±}¶9»Aµ¼¹µ2¸7°q»�°&´�¹&±7³C�±7´�¹&§¨°�½&¥�«&¬�µ¼°&¬j�±¾µ¼¸7°C¶�¬�¹�¥�¿À Á � �2���K���0���� C¡�¢�£&�K¢ ¤¦¥�§¨§z©LªK«&¬��«&®K¯h°�²±7³
h´�«&µ2#±�¶¦·�¸7°�µ2¸7°�¬jµ2¸7°�´"�¬�´a¥7¯h«&µah¹�±�«&¬�°&«I¹|º7«
±¨°&³
²µ2h¹�±)®�°�¯h¹�±}¶9»Aµ¼¹µ2¸7°¦µ2¸��¬:³Â�±7´�¹�§Ã°C½&¥�«&¬�µ¼°�¬��±¾µ2¸7°I¶�¬�¹�¥�¿Ä Å�Æ �#���K���0���� C¡7¢K£:�<¢ ¤¦¥�§¨§z©LªK«&¬��«&®K¯h°�²±7³
h´�«&µ2#±�¶¦·�¸7°�µ2¸7°�¬jµ2¸7°�´"�¬�´a¥7¯h«&µah¹�±�«&¬�°&«I¹|º7«
±¨°&³
²µ2h¹�±)®�°�¯h¹�±}¶9»Aµ¼¹µ2¸7°¦º�¹�¬�µ2¸¨�±7´�¹�§¨°I½|¥�«&¬�µ¼°�¬��±¾µ¼¸7°C¶�¬�¹�¥�¿Ç&È�É�ÊKÉ�Ë�ÌaÍ�Î ÏqÐ Î�Ñ"ÒÓÑ"Ô�Õ&Ö�Ö�ÑKÐ ÈFÉ�ÍjÎ�Ò�ÊKÉ�ÏjÉ"Ò�Ê�É"Ò�ÐA×:Õ�Í�Î2Õ
Ø&Ö�É�Ë�Õ&ËCÙ�É"Ö²Ö}Õ&Ë�Ñ"Ô}Õ�Ö²Ö�Ê�É#ÏjÉ�Ò�ÊKÉ�Ò�Ð×ÚÕ:Í�Î�Õ�Ø�Ö�É|Ë�Ì�Ñ�Û�Ï}ÖhÎ�É�ËIÙAÎ¼Ð È�Ð²È�ÉjÎ�Ò�Ô2Ñ"Í�Û�Õ�Ð�Î�Ñ"Ò¾Î#ÒÜÐhÕKØ�Ö�ÉÂÝ�Þ�ß àKáâ ¹�µ¼°¦µ2¸7«9µ�º#¹�¬lãj«�»aµa°�¬�±�ä�°|¬�§Ã«9±�©C±7¹�¹�¯h�¶&¹�¿�¹&¯�h°&»j�±¨µ2¸7°�±7°�·C»2¿F«�¿�°�¬�¬�°&«
³K°�¬�§�«&¬�å7°�µ�·C°�¬�°�¹�®�»�°�¬�ª�°
³�æ
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Concluding Remarks
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�!0�)$��4�)$>��-��)1790P��>���0������T�\����2���)$0��1F�nP>��1FS���=30��!7^� %��1%���� �Z�S0"o^�!��4���0P3�!ID%6�!�����!0�'��!�p�?0������9�1��:
C$�!�����5����0�2i4g����q$�!�(�EAWK-���!4c),0&�����(�1�����c�����1�\�������=78)1:r�L�����!�����!4g�10������!%���0����!0�'!�S�,�Z;��!��7`���!0������
�����1���!�#��0��s�������1��C1�������5���S0&2�4g����qR�!�(�9����C$�/;d�1����'��TFaF?"�����3%d)�78�!�^��)"�10�0������?FH�T���#�����3;�>����?0������
)$+�����2T��)$0��1F�nP>��1F��S��#06�!7^��%���%&�!�(�!A-K=0�'M�d��%6�r�!�lt�@$K\�1%�%�F��S���g��0���7u4��!�G��)D��)$F?)T2Tp�G)O��0DCR�������52$�����
�����"nD>6��������)$0u��)v79���1���!IP����0P��FS)D'��1F<0��!7^��%��1%&�!��.���4��3�����1�3��)1F����w4�)$0�)$%&)1F�
%d)$���?���S)$0u��0
�����!���`���1���6�!�`4��1��qR�!�e�����9'��1%��T;�F��9)$+&'M���1�(2���0�2O'!>�� ��)$43�����\�?0������^�$�G��)D'!�U���G�!�gFS)P'��1Fd����C1���r�G�5���S0d2
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