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ABSTRACT

IZA DP No. 14721 SEPTEMBER 2021

Television, Health, and Happiness:
A Natural Experiment in West Germany*

Watching television is the most time-consuming human activity besides work but its role 

for individual well-being is unclear. Negative consequences portrayed in the literature 

raise the question whether this popular pastime constitutes an economic good or bad, 

and hence serves as a prime example of irrational behavior reducing individual health 

and happiness. Using rich panel data, we are the first to comprehensively address this 

question by exploiting a large-scale natural experiment in West Germany, where people in 

geographically restricted areas received commercial TV via terrestrial frequencies. Contrary 

to previous research, we find no health impact when TV consumption increases. For life 

satisfaction, we even find positive effects. Additional analyses support the notion that TV is 

not an economic bad and that non-experimental evidence seems to be driven by negative 

self-selection.
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��� ,QWURGXFWLRQ�
“We know today that television makes you fat, stupid, sad, and violent.” 

(Ursula von der Leyen) 

7HOHYLVLRQ�FRQVXPSWLRQ��LQFOXGLQJ�LWV�PRGHUQ�IRUPV�DFFHVVHG�RYHU�WKH�,QWHUQHW��LV�RQH�RI�WKH�

PRVW� WLPH�FRQVXPLQJ� GDLO\� DFWLYLWLHV� ZRUOGZLGH�� 2YHU� WKH� OLIHVSDQ�� ZDWFKLQJ� 79� HYHQ�

VXUSDVVHV�ZRUN�XQGHU�SODXVLEOH�DVVXPSWLRQV���6LQFH�79�FRQVXPSWLRQ� LV�YROXQWDU\��RQH�PD\�

K\SRWKHVL]H�WKDW�VSHQGLQJ�VR�PXFK�WLPH�RQ�WKLV�DFWLYLW\�\LHOGV�ODUJH�LQGLYLGXDO�EHQHILWV��2Q�WKH�

FRQWUDU\��D�VL]DEOH�ERG\�RI�UHVHDUFK�VXJJHVWV�WKDW�79�FRQVXPSWLRQ�LV�D�WKUHDW�WR�ERWK�LQGLYLGXDO�

KHDOWK�DQG�KDSSLQHVV��'LHW]�DQG�*RUWPDNHU�������+X�HW�DO��������+DQFR[�HW�DO��������)UH\�HW�

DO��������%UXQL�DQG�6WDQFD�������%HQHVFK�HW�DO��������&XxDGR�DQG�GH�*UDFLD��������:KLOH�79¶V�

GHVLUDEOH� FRQVHTXHQFHV� DW� WKH� VRFLDO� OHYHO� DUH� GLVFXVVHG� LQ� HGXFDWLRQ� DQG� JHQGHU� UHVHDUFK�

�*HQW]NRZ�DQG�6KDSLUR������� -HQVHQ�DQG�2VWHU��������QXPHURXV�GHWULPHQWDO� HIIHFWV�RI�79�

FRQVXPSWLRQ�DUH�DOVR�ZHOO�GRFXPHQWHG��LQFOXGLQJ�UHGXFHG�SROLWLFDO�LQYROYHPHQW��GHVWUXFWLRQ�RI�

VRFLDO�FDSLWDO��KLJKHU�GLYRUFH�UDWHV��LQFUHDVHG�KRXVHKROG�GHEW��DQG�UHGXFWLRQV�LQ�FRJQLWLYH�DELOLW\�

�*HQW]NRZ�������2ONHQ�������&KRQJ�DQG�/D�)HUUDUD�������%DNHU�DQG�*HRUJH�������+HUQ V�HW�

DO���������&RQVLVWHQW�ZLWK�WKHVH�ILQGLQJV��DQG�H[HPSOLILHG�E\�RXU�LQWURGXFWRU\�TXRWH�IURP�WKH�

FXUUHQW�SUHVLGHQW�RI�WKH�(XURSHDQ�8QLRQ�&RPPLVVLRQ��WKHUH�LV�D�ZLGH�KHOG�EHOLHI�WKDW�WHOHYLVLRQ�

LV� JHQHUDOO\� KDUPIXO��+RZHYHU�� LW� LV� XQFOHDU�ZKHWKHU� WHOHYLVLRQ� FRQVXPSWLRQ� LV� LQGLYLGXDOO\�

GHWULPHQWDO��DQG�LI�VR��ZK\�GR�LQGLYLGXDOV�ZDWFK�VR�PXFK�WHOHYLVLRQ�LQ�WKH�ILUVW�SODFH"�

7KH�SX]]OLQJ�HPSLULFDO�FRQWUDGLFWLRQ�RI� LQGLYLGXDOV�HQJDJLQJ� LQ�DQ�DFWLYLW\� WKDW�FRXOG�EH�

ERWK�VRFLDOO\�DQG�LQGLYLGXDOO\�KDUPIXO�LV�UHFRQFLOHG�LQ�WKH�KDSSLQHVV�OLWHUDWXUH�DV�D�VHOI�FRQWURO�

SUREOHP��ZLWK�79�ZDWFKLQJ�LQWHUSUHWHG�DV�D�FDVH�RI�LUUDWLRQDO�EHKDYLRU��)UH\��������������,Q�

RQH�RI� WKH�VWXGLHV�EDVHG�RQ�VXUYH\�PHDVXUHV�RI�ERWK�KDSSLQHVV�DQG�79�YLHZLQJ��%UXQL�DQG�

6WDQFD� ������� DVN�� ³:K\� GR� UDWLRQDO� SHRSOH� DOORFDWH� WKHLU� WLPH� DQG� UHVRXUFHV� ZLWKRXW�

PD[LPL]LQJ� WKHLU� ZHOO�EHLQJ"´� 1RWDEO\�� HFRQRPLVWV� KDYH� XVHG� KDSSLQHVV� GDWD� WR� H[DPLQH�

LUUDWLRQDO� FKRLFHV� QRW� RQO\�RQ� WKH� FRQWH[W� RI� WHOHYLVLRQ�EXW� DOVR� LQ� RWKHU� EHKDYLRUV�� VXFK� DV�

VPRNLQJ��ZKHUH� FLJDUHWWH� WD[HV� DQG�EDQV� KDYH� EHHQ� VKRZQ� WR� VHUYH� DV� VHOI�FRQWURO� GHYLFHV��

PDNLQJ�VPRNHUV�KDSSLHU� �H�J��*UXEHU�DQG�0XOODLQDWKDQ�������2GHUPDWW�DQG�6WXW]HU���������
������������������������������������������������������������
��$VVXPH�WKDW�DQ�DYHUDJH�LQGLYLGXDO�ZRUNV����\HDUV������ZRUNGD\V�SHU�\HDU��DQG���KRXUV�SHU�GD\��)XUWKHU�DVVXPH�
WKDW� WKH� VDPH�SHUVRQ�ZDWFKHV���KRXUV�RI�79�SHU�GD\��ZKLFK� LV�EHORZ� WKH�RIILFLDO�QXPEHUV� LQ�PDQ\�FRXQWULHV��
LQFOXGLQJ�WKH�8QLWHG�6WDWHV��7R�VXUSDVV�RXU�OLIHWLPH�ZRUN�HVWLPDWH�RI��������KRXUV�� ���[�����[�����WKLV�ILFWLWLRXV�
SHUVRQ�PXVW�ZDWFK�79�IRU����\HDUV��RU�OHVV�LI�WKH�SHUVRQ�ZDWFKHV�PRUH�KRXUV�HDFK�GD\��0LOOLRQV�RI�8QLWHG�6WDWHV�
FLWL]HQV�ERUQ�LQ�WKH�����V�HDVLO\�H[FHHG�WKDW�QXPEHU��
��,Q�RWKHU�UHVHDUFK�VWUDQGV��WKHUH�DUH�GLVFXVVLRQV�RQ�ZKHWKHU�DQG�KRZ�UHSRUWHG�KDSSLQHVV�PD\�UHYHDO�LQGLYLGXDO�
FKRLFHV��VR�WKDW�VXFK�PHDVXUHV�FRXOG�EH�LQWHUSUHWHG�DV�D�SURGXFWLRQ�LQSXW�IDFWRU�RI�SUHIHUHQFHV�DQG��KHQFH��DUH�RI�
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*LYHQ�WKH�ZLGHVSUHDG�LQWHUHVW�LQ�GLVFXVVLQJ�VHOI�FRQWURO�SUREOHPV�LQ�HFRQRPLFV��H�J��/DLEVRQ�

HW�DO��������)UHGHULFN�HW�DO��������/RHZHQVWHLQ�HW�DO���������LW�LV�QRW�VXUSULVLQJ�WKDW�WKHUH�DUH�DOVR�

LQWHQVH� GLVFXVVLRQV� DERXW� SROLF\� VROXWLRQV� IRU� VXFK� SKHQRPHQD�� UHDFKLQJ� IURP� DV\PPHWULF�

SDWHUQDOLVP� WR� QXGJHV� WR� RWKHU� W\SHV� RI� LQWHUYHQWLRQ� �H�J�� &DPHUHU� HW� DO�� ������ 7KDOHU� DQG�

6XQVWHLQ� ������� +RZHYHU�� WR� GUDZ� VXFK� SROLF\� FRQFOXVLRQV� LQ� WKH� FDVH� RI� WHOHYLVLRQ�� LW� LV�

LPSHUDWLYH�WR�ILUVW�FODULI\�ZKHWKHU�ZDWFKLQJ�79�IDOOV�LQWR�WKH�FDWHJRU\�RI�LUUDWLRQDO�EHKDYLRU�

ZLWK�QHJDWLYH�LQGLYLGXDO�FRQVHTXHQFHV��,I�WKLV�LV�QRW�WKH�FDVH��DQG�DJHQWV�UDWLRQDOO\�EHQHILW�IURP�

FRQVXPLQJ�DQ�HFRQRPLF�JRRG��WKHQ�VRFLDO�FRQVHTXHQFHV�DUH�D�SUREOHP�RI�QHJDWLYH�H[WHUQDOLWLHV�

WKDW�FDQ�EH�DGGUHVVHG�E\�LQWHUQDOL]LQJ�WKRVH�FRVWV��:KHUHDV�UHVHDUFK�DSSHDUV�WR�EH�FHUWDLQ�WKDW�

79�FRQVXPSWLRQ�LV�DQ�HFRQRPLF�EDG��LPSO\LQJ�WKDW�LQGLYLGXDOV�JDLQ�QRWKLQJ�IURP�SXUVXLQJ�WKLV�

DFWLYLW\�� WKHUH� LV� UHDVRQ� WR� TXHVWLRQ� WKLV� ZLGHO\� KHOG� QRWLRQ�� DQG� SDUWLFXODUO\� WKH� HPSLULFDO�

HYLGHQFH�SURYLGHG�VR�IDU��$UJXDEO\��XQKDSS\�RU�XQKHDOWK\�LQGLYLGXDOV�PD\�VRUW�WKHPVHOYHV�LQWR�

KLJKHU�OHYHOV�RI�79�FRQVXPSWLRQ��PDNLQJ�LW�GLIILFXOW�IRU�WKH�HPSLULFDO�UHVHDUFKHU�WR�GHWHUPLQH�

ZKHWKHU�WHOHYLVLRQ�FRQVXPSWLRQ�LV�LQGLYLGXDOO\�KDUPIXO�ZLWK�QRQ�H[SHULPHQWDO�GDWD��:KLOH�ZH�

DUH�QRW�WKH�ILUVW�WR�UHFRJQL]H�WKLV�SRVVLEOH�VRUWLQJ�SUREOHP��ZH�DUH�WKH�ILUVW�WR�FUHGLEO\�DGGUHVV�

LW�ZLWK�TXDVL�UHSUHVHQWDWLYH�GDWD�IURP�D�QDWXUDO�H[SHULPHQW���%\�GRLQJ�VR��ZH�ILQG�HYLGHQFH�WKDW�

LV� LQFRQVLVWHQW� ZLWK� WKH� LGHD� WKDW� WHOHYLVLRQ� LV� DQ� HFRQRPLF� EDG� RU� WKDW� LQGLYLGXDOV� EHKDYH�

LUUDWLRQDOO\��

,Q�RXU�VWXG\��ZH�LQYHVWLJDWH�WKH�FRQVHTXHQFHV�RI�WHOHYLVLRQ�FRQVXPSWLRQ�RQ�KDSSLQHVV�DQG�

KHDOWK�E\� H[SORLWLQJ� WKH�RFFXUUHQFH�RI� D�QDWXUDO� H[SHULPHQW� LQ�:HVW�*HUPDQ\��:H�XVH� WKLV�

XQLTXH�VHWWLQJ� LQ�FRQMXQFWLRQ�ZLWK�GHWDLOHG� ORQJLWXGLQDO� LQIRUPDWLRQ�RQ� WHOHYLVLRQ�SURYLVLRQ��

LQGLYLGXDO�WLPH�XVH��DQG�ZHOO�EHLQJ�PHDVXUHV�REWDLQHG�IURP�PXOWLSOH�VRXUFHV�RI�GDWD��WKHUHE\�

SURYLGLQJ� FUHGLEOH� HYLGHQFH� RQ� WKH� LQGLYLGXDO� LPSOLFDWLRQV� RI� 79� LQ� ZD\V� QRW� SUHYLRXVO\�

DFKLHYDEOH��%\�GLVFRYHULQJ�D�QDWXUDO�H[SHULPHQW�ZLWK�XQLTXH�KLVWRULFDO�IDFHWV��ZH�DGG�D�QRYHO�

������������������������������������������������������������
LQWHUHVW�LQ�LWVHOI��%HQMDPLQ�HW�DO���������(YLGHQFH�LQGHHG�VKRZV�WKDW�KDSSLQHVV�LV�D�GHWHUPLQDQW�RI�HFRQRPLF�FKRLFHV�
DQG�EHKDYLRU��EH�LW� WLPH�SUHIHUHQFHV��,IFKHU�DQG�=DUJKDPHH��������ZRUN�HIIRUW��2VZDOG�HW�DO���������RU�YRWLQJ�
�/LEHULQL�HW�DO���������1RWH�WKDW�ZH�WUHDW�WKH�WHUPV�KDSSLQHVV�DQG�OLIH�VDWLVIDFWLRQ�V\QRQ\PRXVO\��LQ�OLQH�ZLWK�PDQ\�
FRQWULEXWLRQV� LQ� WKH� ILHOG� RI� KDSSLQHVV� UHVHDUFK��ZKLOH�ZH� FRQVLGHU�ZHOO�EHLQJ� WR� EH� D� EURDGHU� WHUP� WKDW� DOVR�
LQFRUSRUDWHV�KHDOWK��
��0RVW�RI�WKH�VWXGLHV�RQ�KHDOWK�DQG�KDSSLQHVV�GR�SRLQW�RXW�WKDW�WKH�LGHQWLILFDWLRQ�RI�WKH�FDXVDO�HIIHFW�RI�79�ZDWFKLQJ�
LV�GLIILFXOW�DQG�SUDFWLFDOO\�LPSRVVLEOH�ZLWK�WKH�HPSLULFDO�DSSURDFKHV�XVHG�VR�IDU��)RU�H[DPSOH��)UH\�HW�DO���������
PHQWLRQ�LQ�WKHLU�VWXG\�D�ODFN�RI�D�³QDWXUDO�H[SHULPHQW´�WR�VWXG\�FDXVDOLW\��,Q�WKLV�FRQWH[W��VHH�.DWDULD�DQG�5HJQHU�
������� IRU� D� FRPPHQW� RQ� LGHQWLILFDWLRQ� LVVXHV� LQ� WKH� UHVHDUFK� RQ�79� DQG� KDSSLQHVV�� ,Q� UHJDUG� RI� KHDOWK�� VHH�
'HOOD9LJQD�DQG�/D�)HUUDUD��������ZKR�SRLQW�RXW�WKDW�VWXGLHV�IURP�RXWVLGH�HFRQRPLFV�W\SLFDOO\�³ODFN�D�FRQYLQFLQJ�
GHVLJQ´� WR� FUHGLEO\� GHWHUPLQH� WKH� HIIHFWV� RI� 79�� 7KH\� FRQFOXGH�� ³6XUSULVLQJO\� JLYHQ� WKH� LQWHUHVW� LQ� KHDOWK�
HFRQRPLFV��WKH�HYLGHQFH�LV�OLPLWHG´��S��������
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UHVHDUFK�VHWWLQJ�WR�D�QXPEHU�RI�VWXGLHV�XVLQJ�UHJLRQDO�KHWHURJHQHLW\�LQ�PHGLD�SURYLVLRQ�GXULQJ�

SHULRGV�RI� LPSOHPHQWDWLRQ�RU� H[SDQVLRQ�� VXFK� DV� WKH� FDVH�RI� FDEOH�79� LQ� WKH�8QLWHG�6WDWHV�

�*HQW]NRZ� ������ %DNHU� DQG� *HRUJH� ������ &DPSDQWH� DQG� +RMPDQ� ������ � �,Q� FRQWUDVW� WR�

UHVHDUFK� LQ� HFRQRPLFV� H[SORLWLQJ� YDULDWLRQ� LQ� WHUUHVWULDO� 79� VLJQDOV� IURP� :HVW� *HUPDQ\�

UHDFKLQJ� LQWR� (DVW� *HUPDQ\� �+\OO� DQG� 6FKQHLGHU� ������ +HQQLJKDXVHQ� ������ %XUV]W\Q� DQG�

&DQWRQL�������6ODYWFKHY�DQG�:\UZLFK�������+RUQXI�HW�DO��������/DXGHQEDFK�HW�DO��������)ULHKH�

HW�DO���������������ZH�DUH�WKH�ILUVW�WR�H[SORLW�WKH�:HVW�*HUPDQ�VHWXS�ZLWK�LWV�UHJLRQDO�YDULDWLRQ�

LQ� WHUUHVWULDO� VLJQDOV� RI� SULYDWH� 79�� WKHUHE\� VWXG\LQJ� LQGLYLGXDO� EHKDYLRU� ZLWKLQ� D� IXOO\�

GHYHORSHG� FRXQWU\� DW� WKH� FHQWHU� RI� (XURSH�� $UJXDEO\�� LW� LV� QRW� VXUSULVLQJ� WKDW� QDWXUDO�

H[SHULPHQWV� ZLWK� UHJLRQDO� YDULDWLRQ� LQ� 79� FRQVXPSWLRQ� UDUHO\� SUHVHQW� ILQGLQJV� IURP� WKH�

GHYHORSHG�ZRUOG��)RU�D�FRXQWU\�OLNH�WKH�8QLWHG�6WDWHV��ZH�ZRXOG�KDYH�WR�UHWXUQ�WR�WKH�PLG���WK�

FHQWXU\��ZKHQ�V\VWHPDWLF�VXUYH\V�ZHUH�IDU�OHVV�FRPPRQ�WKDQ�WKH\�DUH�WRGD\��'XH�WR�DQ�RYHUODS�

RI� QDWLRQZLGH� VXUYH\V� LQ�:HVW�*HUPDQ\�ZLWK� RXU� KLVWRULFDO� LQFLGHQFH�� WKH� IROORZLQJ� VHWXS�

DOORZV�XV�WR�FRPSUHKHQVLYHO\�DQDO\]H�ZKHWKHU�79�FRQVXPSWLRQ�DFWXDOO\�LQFUHDVHV�DIWHU�VLJQDO�

UHFHSWLRQ�EHIRUH�ZH�WXUQ�WR�LWV�FRQVHTXHQFHV�IRU�KHDOWK�DQG�KDSSLQHVV��

7KH�KLVWRULF�QDWXUDO�H[SHULPHQW�RQ�WHOHYLVLRQ�LQ�:HVW�*HUPDQ\�VWDUWV�ZLWK�D�GH�IDFWR�EDQ�RQ�

FRPPHUFLDO� 79� XQWLO� WKH� HDUO\� ����V� DQG�� E\� LQWHUQDWLRQDO� VWDQGDUGV�� ORZ� OHYHOV� RI� 79�

FRQVXPSWLRQ�ZLWK�WZR�KRXUV�SHU�GD\�IRU�WKH�DYHUDJH�*HUPDQ��$V�D�UHVXOW�RI�D�6XSUHPH�&RXUW�

GHFLVLRQ� LQ� ������ SULYDWH� WHOHYLVLRQ� EHFDPH� OHJDO� LQ� *HUPDQ\�� DQG� VHYHUDO� QHZ� FKDQQHOV�

HPHUJHG���'HVSLWH�QHZ� WHFKQRORJLFDO�RSSRUWXQLWLHV�VXFK�DV�FDEOH�DQG�VDWHOOLWH��PRVW�FLWL]HQV�

FRXOG�QRW�ZDWFK�DQ\�RI�WKH�QHZ�SURJUDPV�IRU�\HDUV�GXH�WR�WKH�IDLOXUH�RI�WKH�UHVSRQVLEOH�DQG�ODWHU�

GLVPDQWOHG�SXEOLF� LQVWLWXWLRQ� �WKH�Deutsche Bundespost�� WR�SURPSWO\� UROO�RXW�SULYDWH�79�� ,Q�

FRQVHTXHQFH�� WKHUH�ZHUH� VHYHUDO�\HDUV�GXULQJ�ZKLFK�FRPPHUFLDO�79�SURYLGHUV� VHDUFKHG� IRU�

RSWLRQV� RWKHU� WKDQ� FDEOH� RU� VDWHOOLWH� WR� UHDFK� WKHLU� SRWHQWLDO� YLHZHUVKLS��7KH\� IRXQG� D� FRVW�

HIIHFWLYH� VROXWLRQ�� WHUUHVWULDO� IUHTXHQFLHV�RI�SXEOLF�PHGLD� VWDWLRQV� WKDW�ZHUH��E\�FKDQFH�� VWLOO�

DYDLODEOH�� +RZHYHU��PRVW� SRZHUIXO� IUHTXHQFLHV�ZHUH� XVHG� E\� SXEOLF� EURDGFDVWV� LQ� WKH� ODWH�

����V��IRU�ZKLFK�WKH�VWDWLRQV�ZHUH�RULJLQDOO\�EXLOW�GHFDGHV�EHIRUH��WKXV��WKLV�RSSRUWXQLW\�ZDV�
������������������������������������������������������������
��)RU� D� UHYLHZ�RI�GLIIHUHQW� VHWWLQJV�XVHG� LQ�79� UHVHDUFK� WR�GDWH�� VHH�'HOOD9LJQD� DQG�/D�)HUUDUD� ��������7KH\�
HPSKDVL]H�WKH�VLJQLILFDQW�PHWKRGRORJLFDO�GHYHORSPHQWV�DQG�OLVW�LQIOXHQWLDO�SDSHUV�SXEOLVKHG�LQ�PDMRU�HFRQRPLFV�
MRXUQDOV�LQ�UHFHQW�\HDUV��$SDUW�IURP�UHVHDUFK�RQ�79��HFRQRPLVWV�KDYH�GRQH�ZRUN�RQ�WKH�LPSDFW�RI�PHGLD��VXFK�DV�
6WU|PEHUJ� ��������'HOOD9LJQD�HW�DO�� ��������$GHQD�HW�DO�� ��������DQG�<DQDJL]DZD�'URWW� ������� IRU� UDGLR��DQG�
%DXHUQVFKXVWHU�HW�DO���������DQG�)DOFN�HW�DO���������IRU�WKH�LQWHUQHW���
��:H�XVH�WKH�WHUPV�SULYDWH�DQG�FRPPHUFLDO�79�VLPXOWDQHRXVO\��:KLOH�SXEOLF�79�LQ�*HUPDQ\�LV�SDUWO\�ILQDQFHG�
E\�PDQGDWRU\�IHHV��SULYDWH�79�FKDQQHOV�GR�QRW�UHFHLYH�IHHV�EXW�PXVW�UHO\�RQ�DGYHUWLVLQJ�UHYHQXHV�DQG�DUH�SULYDWHO\�
RZQHG�� )RU� H[DPSOH�� GXULQJ� RXU� LQYHVWLJDWLRQ� SHULRG�� PHGLD� W\FRRQ� DQG� ODWHU� SULPH�PLQLVWHU� RI� ,WDO\�� 6LOYLR�
%HUOXVFRQL�ZDV�RQH�RI�WKH�RZQHUV�RI�SULYDWH�79�FKDQQHO��7HOH����
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OLPLWHG��2QO\�D�IHZ�VWDWLRQV�VWLOO�KDG�RSHQ�IUHTXHQFLHV��HQDEOLQJ�WKHP�WR�VHQG�RXW� WHUUHVWULDO�

VLJQDOV� WR� PLOOLRQV� RI� KRXVHKROGV�� 'XH� WR� DQ� HDUOLHU� 6XSUHPH� &RXUW� UXOLQJ�� WKHUH� ZDV� QR�

RSSRUWXQLW\� IRU� FRPPHUFLDO� 79� WR� H[SDQG� XSRQ� SUH�H[LVWLQJ� WHUUHVWULDO� IUHTXHQFLHV� VLQFH�

WUDQVPLWWHU�VWDWLRQV�LQ�:HVW�*HUPDQ\�FRXOG�RQO\�EH�EXLOW�IRU�SXEOLF�PHGLD��,Q�FRQVHTXHQFH��D�

WHFKQLFDOO\�OLPLWHG�WUDQVPLWWHU�UHDFK�FUHDWHG�QDWXUDOO\�HPHUJLQJ�ERUGHUV�WKDW�VSOLW�FLWL]HQV�LQWR�

UHFHLYHUV�DQG�QRQ�UHFHLYHUV�RI�SULYDWH�79�YLD�DQWHQQD���

%\� OHYHUDJLQJ� WHFKQLFDO� GDWD� RQ� DOO� WHUUHVWULDO� VWDWLRQV� WUDQVPLWWLQJ� FRPPHUFLDO� 79� LQ�

*HUPDQ\�� ZH� GHWHUPLQH� EURDGFDVW� VLJQDOV� LQ� D� SUHFLVH� IDVKLRQ� WR� GLVWLQJXLVK� EHWZHHQ� 79�

WUHDWPHQW� DQG� FRQWURO� UHJLRQV�� )ROORZLQJ� UHFHQW� VWXGLHV� RQ� WKH� LPSDFW� RI� PHGLD�� ZH� XVH�

VRSKLVWLFDWHG�VRIWZDUH�EDVHG�RQ�WKH�/RQJOH\�5LFH�VLJQDO�SURSDJDWLRQ�PRGHO�WR�LGHQWLI\�UHJLRQV�

ZLWK�DQG�ZLWKRXW�UHFHSWLRQ�E\�FRQVLGHULQJ�QRW�RQO\�WHFKQLFDO�GDWD��VXFK�DV�VWDWLRQ�SRZHU��EXW�

DOVR�JHRJUDSKLFDO�LQIRUPDWLRQ��VXFK�DV�PRXQWDLQV�RU�YDOOH\V��$�PDMRU�EHQHILW�RI�RXU�HPSLULFDO�

VHWWLQJ� LV� WKH� IDFW� WKDW� WZR� ODUJH�KRXVHKROG� VWXGLHV�RI� WKH�*HUPDQ�SRSXODWLRQ�ZHUH�RQJRLQJ�

GXULQJ�RXU�LQYHVWLJDWLRQ�SHULRG��)LUVW��WKH�*HUPDQ�6RFLR�(FRQRPLF�3DQHO��62(3��SURYLGHV�XV�

ZLWK�GHWDLOHG�VXUYH\�GDWD�RQ�WKH�VLWXDWLRQ�RI�LQGLYLGXDOV�DW�WKH�WLPH�RI�WKH�VLJQDO�LQWURGXFWLRQ��

LQFOXGLQJ�WKHLU�FRXQW\�RI�UHVLGHQFH��:H�PHUJH�RXU�WHFKQLFDO�FDOFXODWLRQV�ZLWK�62(3�GDWD�DW�WKH�

UHJLRQDO�OHYHO�WR�FRPSDUH�KRZ�LQGLYLGXDO�EHKDYLRU�UHVSRQGV�LQ�UHJLRQV�ZKHUH�FRPPHUFLDO�79�

YLD�WHUUHVWULDO�IUHTXHQFLHV�VXGGHQO\�EHFDPH�DYDLODEOH�YHUVXV�UHJLRQV�ZKHUH�LW�GLG�QRW��:H�VWXG\�

WKH�LPSOLFDWLRQV�RI�79�DFFHVV�RQ�D�VHW�RI�GDLO\�LQGLYLGXDO�WLPH�XVH�DFWLYLWLHV��DOORZLQJ�XV�WR�

LQVSHFW�ZKHWKHU�SULYDWH�79�UHFHSWLRQ�LQFUHDVHV�79�FRQVXPSWLRQ��7KH�62(3�TXHVWLRQQDLUH�DOVR�

FRQWDLQV� VHYHUDO� RXWFRPH�YDULDEOHV�RI� LQWHUHVW� FDSWXULQJ� WKH� LQGLYLGXDOV¶�RYHUDOO� VDWLVIDFWLRQ�

ZLWK� WKHLU� OLYHV� DQG� LQGLFDWRUV� IRU� WKHLU� KHDOWK�� LQFOXGLQJ� WKH� XVH� RI� GRFWRU� VHUYLFHV� DQG� D�

VXEMHFWLYH�VHOI�DVVHVVPHQW�RI�KHDOWK��%\�H[SORLWLQJ� WKH�GDWD¶V�SDQHO�VWUXFWXUH��ZH�HPSOR\�DQ�

LQGLYLGXDO�IL[HG�HIIHFWV�DSSURDFK�WR�H[DPLQH�KRZ�79�FRQVXPSWLRQ�FKDQJHV�DW�WKH�LQGLYLGXDO�

OHYHO�GXH�WR�FRPPHUFLDO�79�UHFHSWLRQ�DQG�KRZ�ZHOO�EHLQJ�LV�DIIHFWHG�DV�D�UHVXOW�RI�ZDWFKLQJ�

PRUH� WHOHYLVLRQ�� ZLWKRXW� DQ\� LQIOXHQFH� IURP� WLPH�LQYDULDQW� LQGLYLGXDO� RU� UHJLRQDO�

FKDUDFWHULVWLFV�� 6HFRQG�� ZH� PHUJH� WKH� VLJQDO� FDOFXODWLRQV� ZLWK� WKH� *HUPDQ� ,QFRPH� DQG�

([SHQGLWXUH�6DPSOH� �(96�� DW� WKH�PXQLFLSDOLW\� OHYHO���7KH�)HGHUDO�6WDWLVWLFDO�2IILFH� VDPSOH�
������������������������������������������������������������
��7KH�VXFFHVV�RI�WKH�79�FKDQQHO�57/SOXV��ZLWK�'DYLG�+DVVHOKRII�DV�WKH�FKDQQHO¶V�ILUVW�VXSHUVWDU��LV�D�WHVWDPHQW�RI�
DQ�H[RJHQRXVO\�WULJJHUHG�LQFUHDVH�LQ�79�FRQVXPSWLRQ��DV�QDWLRQZLGH�PDUNHW�VKDUHV�PRUH�WKDQ�GRXEOHG�LQ������
GXH�WR�KHDY\�79�FRQVXPSWLRQ�LQ�MXVW�D�IHZ�DUHDV�RI�WKH�FRXQWU\��VHH�6HFWLRQ�����
��7KH� *HUPDQ� )HGHUDO� 6WDWLVWLFDO� 2IILFH� FRQGXFWV� WKH� (96� IRU� YDULRXV� SXUSRVHV�� HVSHFLDOO\� WR� LQIRUP� SXEOLF�
SROLFLHV��)RU� H[DPSOH�� WKH�GDWD�DUH�XVHG� WR�GHWHUPLQH� WKH� OHYHO�RI� VRFLDO�EHQHILWV�SDLG� WR�ZHOIDUH� UHFLSLHQWV� LQ�
*HUPDQ\�� 7KH� (96� DOVR� KDV� EHHQ� WKH� EDVLV� IRU� QXPHURXV� VWXGLHV� RQ� VDYLQJV� DQG� FRQVXPSWLRQ� �H�J�� )XFKV�
6FK�QGHOQ�������)ULHKH�DQG�0HFKWHO��������
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SURYLGHV�XV�ZLWK�KRXVHKROG�H[SHQVHV�RQ�FRPSRQHQWV�UHOHYDQW�WR�LQGLYLGXDO�KHDOWK��HQDEOLQJ�XV�

WR�LQYHVWLJDWH�WKH�FRQVHTXHQFHV�RI�79�FRQVXPSWLRQ�RQ�KHDOWK�UHODWHG�SXUFKDVHV��

,Q�OLQH�ZLWK�WKH�KLVWRULFDO�EDFNJURXQG��ZH�ILQG�WKDW�WKH�UHFHSWLRQ�RI�SULYDWH�79�VLJQLILFDQWO\�

LQFUHDVHV�79�FRQVXPSWLRQ��$FFRUGLQJ�WR�RXU�WLPH�XVH�DQDO\VLV��LQFUHDVHG�79�FRQVXPSWLRQ�GXH�

WR�SULYDWH�79�PD\�UHGXFH�WLPH�VSHQW�RQ�KRXVHZRUN��VXJJHVWLQJ�D�VXEVWLWXWLRQ�HIIHFW�EHWZHHQ�

WKRVH� WZR� DFWLYLWLHV�� )RU� RXU� PDLQ� RXWFRPHV�� ZH� FRQWUDGLFW� SUHYLRXV� ILQGLQJV� RQ� WKH�

FRQVHTXHQFHV�RI�79��,QGLYLGXDO�KDSSLQHVV�LPSURYHV�GXH�WR�79�FRQVXPSWLRQ�LQ�WHUPV�RI�OLIH�

VDWLVIDFWLRQ��ZKLOH�LQGLYLGXDOV�GR�QRW�VXIIHU�KHDOWK�LPSDLUPHQWV�IURP�ZDWFKLQJ�79�PRUH�RIWHQ��

7HOHYLVLRQ�FRQVXPSWLRQ�GRHV�QRW�UHGXFH�KHDOWK�VDWLVIDFWLRQ�QRU�GRHV�LW�OHDG�WR�DQ�LQFUHDVH�LQ�

GRFWRU� YLVLWV��7KLV�PDLQ� FRQFOXVLRQ�GRHV� QRW� FKDQJH�ZKHQ�ZH� LQVSHFW� ORQJ�UXQ� HIIHFWV� LQ� D�

G\QDPLF�WUHDWPHQW�DQDO\VLV�E\�H[SORLWLQJ�WKH�ORQJLWXGLQDO�QDWXUH�RI�RXU�HPSLULFDO�VHWXS��,Q�IDFW��

ZH�FDQ�UXOH�RXW�QHJDWLYH�KHDOWK�HIIHFWV�IURP�WHOHYLVLRQ�IRU�D�WUHDWPHQW�SHULRG�RI�VHYHUDO�\HDUV��

2XU�FRQWULEXWLRQV�DUH�PXOWLIDFHWHG��)LUVW��ZH�SURYLGH�D�WH[WERRN�H[DPSOH�RI�KRZ�D�QHJDWLYH�

UHVXOW�IURP�WKH�OLWHUDWXUH�LV�FRPSOHWHO\�UHYHUVHG�ZLWK�D�FUHGLEOH�HPSLULFDO�VHWWLQJ�EDVHG�RQ�D�

KLVWRULFDO�FRLQFLGHQFH��%\�MX[WDSRVLQJ�GLIIHUHQW�SLHFHV�RI�HYLGHQFH��ZH�RIIHU�DQ�H[SODQDWLRQ�IRU�

SUHYLRXV�ILQGLQJV��ZKLFK�VXJJHVWV�WKHUH�PD\�EH�D�VHOI�VHOHFWLRQ�RI�XQKHDOWK\�RU�XQKDSS\�W\SHV�

RI�LQGLYLGXDOV�DPRQJ�WKH�JURXS�RI�LQWHQVH�79�YLHZHUV��,Q�OLQH�ZLWK�WKLV��ZH�FDQ�FRQILUP�UREXVW�

QHJDWLYH�DVVRFLDWLRQV�EHWZHHQ�79�YLHZLQJ�DQG�ERWK�KHDOWK�DQG�OLIH�VDWLVIDFWLRQ�LQ�PRUH�UHFHQW�

GDWD�IURP�RXU�RZQ�FRPSOHPHQWDU\�VXUYH\�IURP��������6HFRQG��ZH�SURYLGH�D�QHZ�VHWWLQJ�IRU�

UHVHDUFK�RQ�WKH�HIIHFWV�RI�79�EDVHG�RQ�D�XQLTXH�QDWXUDO�H[SHULPHQW�WKDW�WRRN�SODFH�LQ�D�ODUJH�

DQG�IXOO\�GHYHORSHG�:HVWHUQ�FRXQWU\��DOORZLQJ�JHQHUDOL]DEOH�ILQGLQJV�IURP�WKH�UHODWLYHO\�UHFHQW�

SDVW��7KH�VHWWLQJ�IXUWKHU�DOORZV�IRU�ORQJLWXGLQDO�DQDO\VHV�RI�WKH�ORQJ�UXQ�LPSDFWV�RI�79�LQ�D�

WLPH�ZLQGRZ�RI�VHYHUDO�\HDUV��XQWLO�UHJLRQDO�GLVSDULWLHV�LQ�DFFHVV�WR�SULYDWH�79�GXH�WR�WHUUHVWULDO�

IUHTXHQFLHV� EHFDPH� LUUHOHYDQW���7KLUG�� WKH� GDWD� LQFOXGH� LQIRUPDWLRQ� RQ� SRVVLEOH� EHKDYLRUDO�

FKDQJHV��HQDEOLQJ�XV�WR�HPSLULFDOO\�YHULI\�ZKHWKHU� WKH�QHZ�RSSRUWXQLW\�WR�ZDWFK�79�GXH�WR�

WHFKQRORJLFDO�DGYDQFHPHQWV�DFWXDOO\�DIIHFWHG�PHGLD�FRQVXPSWLRQ��7KH�DYDLODEOH�WLPH�XVH�GDWD�

UHYHDO�KRZ�LQGLYLGXDOV�UH�DGMXVW�WKHLU�GDLO\�DFWLYLWLHV�WR�KDYH�PRUH�WLPH�IRU�ZDWFKLQJ�79��ZKLFK�

LV�D�QRYHOW\�LQ�WKH�UHVHDUFK�RQ�WKH�FDXVDO�LPSDFW�RI�WHOHYLVLRQ�LQ�UHSUHVHQWDWLYH�SRSXODWLRQV�RI�

DGXOWV��0RUHRYHU��FRQVXPSWLRQ�GDWD�LQIRUP�XV�DERXW�WKH�SRVVLEOH�HIIHFWV�RI�WHOHYLVLRQ�RQ�KHDOWK�

������������������������������������������������������������
��7KH�ULVH�RI�*HUPDQ\¶V�1R���SULYDWH�79�FKDQQHO�57/�HQGHG�LQ�������ZKHQ�PDUNHW�VKDUHV�UHDFKHG�D�KLVWRULF�SHDN�
�VHH�)LJXUH�$����VXJJHVWLQJ�WKDW�WKH�FKDQQHO�FRXOG�QRW�VXEVWDQWLDOO\�EHQHILW�IURP�IXUWKHU�JURZWK�LQ�YLHZHUVKLS�DV�
D�UHVXOW�RI�LQFUHDVLQJ�SUROLIHUDWLRQ�RI�FDEOH�DQG�VDWHOOLWH��$V�UHFHLYLQJ�SULYDWH�79�YLD�WHUUHVWULDO�IUHTXHQFLHV�EHFDPH�
UHOHYDQW� IRU�PLOOLRQV�RI�*HUPDQV� WKURXJKRXW� WKH�VHFRQG�KDOI�RI�������RXU�VHWWLQJ�SURYLGHV�XV�ZLWK�D� WUHDWPHQW�
SKDVH�RI�URXJKO\�IRXU�\HDUV��
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UHODWHG�EHKDYLRU��)RXUWK��ZH�FRPSOHPHQW�RQJRLQJ�UHVHDUFK�RQ�79�FRQVXPSWLRQ�ZLWK�SROLF\�

UHOHYDQW�ILQGLQJV�RQ�FULWLFDO�RXWFRPHV�WKDW�KDYH�QRW�UHFHLYHG�WKH�DWWHQWLRQ�WKDW�WKH\�DUJXDEO\�

GHVHUYH�IURP�HFRQRPLVWV��7KHUHE\��ZH�FRQWULEXWH�WR�WKH�GHEDWH�DERXW�WKH�LPSDFW�RI�PHGLD�RQ�

VRFLHW\��ZKLFK�KDV�PDLQO\�IRFXVHG�RQ�WKH�VRFLDO�FRVWV�DQG�EHQHILWV��UDWKHU�WKDQ�WKH�ZHOO�EHLQJ�

RI�WKH�LQGLYLGXDO��$FFRUGLQJ�WR�RXU�UHVXOWV��79�ZDWFKLQJ�GRHV�QRW�DSSHDU�WR�EH�DQ�HFRQRPLF�

EDG��,QGLYLGXDOV�VHHP�WR�PDNH�D�UDWLRQDO�FKRLFH�LQ�WKH�VHQVH�WKDW�WHOHYLVLRQ�SURYLGHV�WKHP�ZLWK�

D�EHQHILW��7KLV�VXSSRUWV�WKH�QRWLRQ�RI�LQGLYLGXDO�ZHOIDUH�PD[LPL]DWLRQ��:KLOH�H[WHUQDOLWLHV�IRU�

VRFLHWLHV�FRXOG�EH�HLWKHU�SRVLWLYH�RU�QHJDWLYH��RXU� ILQGLQJV�H[SODLQ�ZK\��GHVSLWH� LWV�SRVVLEOH�

VRFLDO�FRVWV��79�FRQVXPSWLRQ�LV�RQH�RI�WKH�PRVW�SRSXODU�DFWLYLWLHV��

7KH�UHPDLQGHU�RI�RXU�SDSHU�LV�VWUXFWXUHG�DV�IROORZV��6HFWLRQ���LOOXVWUDWHV�WKH�HDUO\�SKDVH�RI�

SULYDWH�79�LQ�:HVW�*HUPDQ\�DQG�GHVFULEHV�WKH�QDWXUDO�H[SHULPHQW��ZLWK�VXSSOHPHQWDU\�GHWDLOV�

RQ� WKH�KLVWRU\� LQ�$SSHQGL[�$���6HFWLRQ���H[SODLQV� WKH�GLIIHUHQW�GDWDVHWV�� LQFOXGLQJ�WHFKQLFDO�

FDOFXODWLRQV� RI� ORFDO� 79� VLJQDO� UHDFK� �$SSHQGL[�%� SURYLGHV� VXSSOHPHQWDU\� LQIRUPDWLRQ� RQ�

WHFKQLFDO�GHWDLOV�DQG�FKHFNV���6HFWLRQ���SUHVHQWV�D�UHSOLFDWLRQ�RI�HDUOLHU�ILQGLQJV�LQ�WKH�OLWHUDWXUH��

DQG� 6HFWLRQ� �� FRQWDLQV� WKH� PDLQ� UHVXOWV�� LQFOXGLQJ� H[WHQVLRQV� DQG� IXUWKHU� DQDO\VHV� �ZLWK�

$SSHQGL[� &� SURYLGLQJ� PRUH� LQIRUPDWLRQ� RQ� WKH� (96� GDWD� DQG� $SSHQGL[� '� RIIHULQJ�

VXSSOHPHQWDU\�RXWSXW���6HFWLRQ���GLVFXVVHV�WKH�ILQGLQJV��ZLWK�D�IRFXV�RQ�WHOHYLVLRQ�FRQWHQW��WR�

OHDUQ�PRUH� DERXW� H[WHUQDO� YDOLGLW\�� 6HFWLRQ��� FRQFOXGHV� E\� LOOXVWUDWLQJ� WKH� LPSOLFDWLRQV� IRU�

SXEOLF� SROLF\� DQG� SURYLGHV� DOWHUQDWLYH� LQWHUSUHWDWLRQV� RI� RXU� HYLGHQFH�� WKHUHE\� DGGUHVVLQJ�

ZKHWKHU�WKH�SUROLIHUDWLRQ�RI�WHOHYLVLRQ�FRXOG�EH�VHHQ�DV�D�VXFFHVV�VWRU\�RU�QRW��

��� %DFNJURXQG��

7KH�KLVWRULFDO�GHYHORSPHQW�RI�FRPPHUFLDO�79�LQ�:HVW�*HUPDQ\�LQYROYHV�D�YDULHW\�RI�GLIIHUHQW�

DFWRUV��VXFK�DV�PHGLD�W\FRRQV��SROLWLFLDQV��VRPH�WUDQVPLWWHU�VWDWLRQV�ZLWK�OLPLWHG�UHDFK��D�79�

VXSHUVWDU�ZLWK�D�VSHDNLQJ�FDU�DQG�*HUPDQ\¶V�6XSUHPH�&RXUW��:H�IRFXV�LQ�WKH�IROORZLQJ�RQ�WKH�

PRVW� UHOHYDQW� KLVWRULFDO� DVSHFWV� WR� XQGHUVWDQG� WKH� RFFXUUHQFH� RI� D� WUXH� DQG� RULJLQDO� QDWXUDO�

H[SHULPHQW�LQ�WKH�FHQWHU�RI�(XURSH���

/RQJ� EHIRUH� WKH� ULVH� RI� FRPPHUFLDO� 79� LQ� (XURSH�� *HUPDQV� ZHUH� KLJKO\� VNHSWLFDO� RI�

WHOHYLVLRQ� DV� D� WHFKQRORJ\�� 0DQ\� *HUPDQV� DVVRFLDWHG� 79� DQG� LWV� SUROLIHUDWLRQ� ZLWK� WKH�
������������������������������������������������������������
��+DUULVRQ� DQG�/LVW� ������� SURYLGH� D� QLFH� DQG� QRW�VR�VHULRXV� GHILQLWLRQ�� ³1DWXUDO� H[SHULPHQWV� DULVH�ZKHQ� WKH�
H[SHULPHQWHU� VLPSO\� REVHUYHV� QDWXUDOO\� RFFXUULQJ�� FRQWUROOHG� FRPSDULVRQV� RI� RQH� RU� PRUH� WUHDWPHQWV� ZLWK� D�
EDVHOLQH��7KH�FRPPRQ�IHDWXUH�RI�WKHVH�H[SHULPHQWV�LV�VHUHQGLSLW\��SROLF\�PDNHUV��QDWXUH��RU�WHOHYLVLRQ�JDPH�VKRZ�
SURGXFHUV� FRQVSLUH� WR� JHQHUDWH� WKHVH� FRPSDULVRQV�´�$V�ZH� GRFXPHQW�� WKH� KLVWRU\� RI� FRPPHUFLDO� 79� LQ�:HVW�
*HUPDQ\�DSSHDUV�WR�FRQWDLQ�DOO�WKUHH�RI�WKHVH�LQJUHGLHQWV��)RU�D�WLPHOLQH�RI�HYHQWV��)LJXUH�$���DQG�GRFXPHQWDWLRQ�
RI�WKH�SUROLIHUDWLRQ�RI�79�LQ�*HUPDQ\�EDVHG�RQ�H[FHUSWV�IURP�KLVWRULFDO�PHGLD�UHSRUWV��VHH�$SSHQGL[�$��
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VWXOWLILFDWLRQ� RI� WKH� PDVVHV� �Volksverdummung��� ZKLFK� FRXOG� H[SODLQ� ZK\� WKHUH� ZDV� QR�

UHVLVWDQFH�WR�WKH�OHJDO�EDQ�RI�SULYDWH�79�IRU�PDQ\�GHFDGHV��$V�D�UHVXOW�RI�WKLV�FRQVHQVXV��79�

RQO\� H[LVWHG� LQ� D� OLPLWHG� IRUP�� ZLWK� RQO\� D� IHZ� SXEOLF� 79� FKDQQHOV�� ,Q� FRQWUDVW� WR� RWKHU�

GHYHORSHG�FRXQWULHV�DW� WKH� WLPH��VXFK�DV� WKH�8QLWHG�6WDWHV��ZDWFKLQJ�79�SOD\HG�D� UHODWLYHO\�

PLQRU�UROH�LQ�:HVW�*HUPDQ�FLWL]HQV¶�GDLO\�OLYHV��ZLWK�WZR�KRXUV�SHU�GD\�DOORZLQJ�IRU�VXEVWDQWLDO�

LQFUHDVHV� LQ� 79� FRQVXPSWLRQ� �2OWPDQQV� ������� 7KH� WHOHYLVLRQ� ODQGVFDSH� VWDUWHG� WR� FKDQJH�

GUDPDWLFDOO\� LQ� WKH� ����V�� :KHUHDV� WKH� EDQ� RQ� SULYDWH� 79� ZDV� EDVHG� RQ� WKH� QRWLRQ� WKDW�

WHUUHVWULDO� EURDGFDVWLQJ� YLD� IUHTXHQFLHV� RQO\� DOORZHG� D� OLPLWHG� QXPEHU� RI�PHGLD� RIIHUV�� WKH�

HPHUJHQFH�RI�FDEOH�DQG�VDWHOOLWH�DV�DOWHUQDWLYH�WUDQVPLVVLRQ�DYHQXHV�SURPLVHG�WR�GLVVROYH�WKLV�

WHFKQLFDO�ERWWOHQHFN��7KH�SURVSHFW�RI�RYHUFRPLQJ�WKH�VFDUFLW\�RI�WUDQVPLVVLRQ�DYHQXHV�GXH�WR�

WKHVH�PRGHUQ�WHFKQRORJLFDO�GHYHORSPHQWV�UHVXOWHG�LQ�D������GHFLVLRQ�E\�*HUPDQ\¶V�6XSUHPH�

&RXUW�WR�OLIW�WKH�EDQ�RQ�SULYDWH�79��6LPXOWDQHRXVO\��D�QHZ�FRQVHUYDWLYH�IHGHUDO�JRYHUQPHQW�OHG�

E\� &KDQFHOORU� +HOPXW� .RKO� GHFLGHG� WR� SUROLIHUDWH� FRPPHUFLDO� 79� LQ� *HUPDQ\�� ZKLFK�

FRQWUDVWHG�VWDUNO\�ZLWK�WKH�SROLFLHV�RI�WKH�IRUPHU�VRFLDO�GHPRFUDWLF�JRYHUQPHQW�WKDW�ZDV�SRLVHG�

WR�SURWHFW�WKH�PRQRSRO\�RI�SXEOLF�79��

:KHQ�WKH�ILUVW�FRPPHUFLDO�79�FKDQQHOV�GHEXWHG�LQ�*HUPDQ\�LQ�������RQO\�D�IHZ�WKRXVDQG�

KRXVHKROGV�ZHUH�DEOH�WR�ZDWFK�WKH�QHZ�SURJUDPV��7R�TXLFNO\�FKDQJH�WKLV��WKH�QHZ�FRQVHUYDWLYH�

JRYHUQPHQW� WDVNHG� WKH�'HXWVFKH�%XQGHVSRVW�ZLWK� LPSOHPHQWLQJ�FRPPHUFLDO�79��+RZHYHU��

WKLV�SXEOLF� LQVWLWXWLRQ�IDLOHG� WR�SURYLGH�QHZ�79�FKDQQHOV� WR�*HUPDQ�KRXVHKROGV� LQ�D� WLPHO\�

PDQQHU� DQG� ZDV� XOWLPDWHO\� GLVPDQWOHG� LQ� ������ 7KH� %XQGHVSRVW� IRFXVHG� RQ� FDEOH� DV� WKH�

SUHIHUUHG� DYHQXH� IRU� UHDFKLQJ�SRWHQWLDO�79�FRQVXPHUV�� DQG� LQYHVWHG�KHDYLO\� LQ�ZKDW� FULWLFV�

FDOOHG�D�³ELOOLRQ�GROODU�JUDYH´��,Q�WKH�ODWH�����V��RQO\�D�PLQRULW\�RI�*HUPDQV�ZDWFKHG�SULYDWH�

79�YLD�FDEOH��DQG�VDWHOOLWH�79�ZDV�QRW�\HW�DQ�RSWLRQ��&RQVHTXHQWO\��WKHUH�ZHUH�VHYHUDO�\HDUV�

GXULQJ� ZKLFK� ERWK� SROLWLFLDQV� ZKR� VXSSRUWHG� SULYDWH� 79� DQG� RIILFLDOV� IURP� HPHUJLQJ� 79�

FKDQQHOV� KDG� DQ� LQFHQWLYH� WR� ILQG� DQ� DOWHUQDWLYH� ZD\� WR� UHDFK� *HUPDQ� KRXVHKROGV�� :KLOH�

SROLWLFLDQV�ZHUH�LQWHUHVWHG�LQ�KDYLQJ�JRRG�UHODWLRQV�ZLWK�WKH�PHGLD��PHGLD�FRPSDQLHV�VRXJKW�D�

ILUVW�PRYHU�DGYDQWDJH�LQ�DQ�HPHUJLQJ�DQG�JURZLQJ�PHGLD�ODQGVFDSH�LQ�RQH�RI�(XURSH¶V�PRVW�

HFRQRPLFDOO\� UHOHYDQW� FRXQWULHV�� ,W� VRRQ� EHFDPH� FOHDU� WKDW� WKHUH� ZDV� D� VLPSOH� VROXWLRQ��

WHUUHVWULDO�IUHTXHQFLHV�RQ�SXEOLF�PHGLD�WUDQVPLWWHU�VWDWLRQV�WKDW�ZHUH�QRW�\HW�LQ�XVH��

,W�ZDV�DSSDUHQW��KRZHYHU��WKDW�SRZHUIXO�IUHTXHQFLHV�ZHUH�H[WUHPHO\�UDUH��VLQFH�PRVW�RI�WKRVH�

IUHTXHQFLHV�ZHUH� LQ� XVH� E\� SXEOLF�PHGLD� EURDGFDVWV� IRU�ZKLFK� WKH� VWDWLRQV�ZHUH� EXLOW�� 7KH�

VWDWLRQV�WKDW�FRXOG�EH�XVHG�IRU�SULYDWH�79�LQ�WKH�ODWH�����V�ZHUH�PDLQO\�FRQVWUXFWHG�LQ�WKH�����V�
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WR� SURYLGH� WKH� FRXQWU\�ZLWK� D� VHFRQG� SXEOLF� 79� FKDQQHO� IROORZLQJ� D� ����� 6XSUHPH�&RXUW�

GHFLVLRQ��'XH�WR�WKH�EDQ�RI�SULYDWH�79��LW�ZDV�XQIRUHVHHDEOH�GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH�WKDW�

WKHUH� ZRXOG� EH� D� VWURQJ� FRPPHUFLDO� GHVLUH� IRU� PRUH� IUHTXHQFLHV� GHFDGHV� ODWHU�� 7KHUHIRUH��

DOPRVW�DOO�RI�WKH�SRZHUIXO�WHUUHVWULDO�IUHTXHQFLHV�ZLWK�VLJQLILFDQW�UHDFK�ZHUH�LQ�XVH�E\�SXEOLF�

PHGLD�EURDGFDVWV�LQ�WKH�ODWH�����V��7KHUH�ZHUH�RQO\�D�IHZ�VWDWLRQV�WKDW�FRLQFLGHQWDOO\�KDSSHQHG�

WR�VWLOO�KDYH�DQ�RSHQ�VORW�LQ�WKH�IRUP�RI�D�IUHTXHQF\�ZLWK�VLJQLILFDQW�SRZHU��

$SDUW�IURP�WKH�WHFKQLFDO�OLPLWDWLRQ�RI�WKH�DYDLODELOLW\�RI�SRZHUIXO�IUHTXHQFLHV��WKHUH�ZDV�DOVR�

D�OHJDO�FRQVWUDLQW�RQ�WKH�H[SDQVLRQ�RI�WHUUHVWULDO�EURDGFDVWLQJ��$FFRUGLQJ�WR�D������6XSUHPH�

&RXUW�GHFLVLRQ��WKH�PDQDJHPHQW�RI�*HUPDQ\¶V�QHWZRUN�RI�WUDQVPLWWHU�VWDWLRQV�ZDV�VHHQ�DV�D�

SROLWLFDOO\�VHQVLWLYH�LVVXH��DQG�KHQFH�WKH�EXLOGLQJ�RI�QHZ�VWDWLRQV�ZDV�D�SXEOLF�WDVN�WKDW�VKRXOG�

EH�RUJDQL]HG�LQGHSHQGHQWO\�RI�SROLWLFDO�LQIOXHQFHV��,Q�FRQVHTXHQFH��QR�FRPPHUFLDO�79�SURYLGHU�

KDG�D�OHJDO�RSWLRQ�WR�H[SDQG�RQ�WKH�H[LVWLQJ�QHWZRUN�RI�WUDQVPLWWHU�VWDWLRQV��

3RZHUIXO�IUHTXHQFLHV�HQVXUHG�WKDW�DOO�79�YLHZHUV�FRXOG�ZDWFK�WKH�SURJUDP��LQGHSHQGHQW�RI�

WHFKQLFDO�HTXLSPHQW��ZKLFK�ZDV�QRW�QHFHVVDULO\�WKH�FDVH�ZLWK�ORZ�SRZHU�IUHTXHQFLHV����$W�WKH�

VWDWH� OHYHO�� *HUPDQ� SROLWLFLDQV� UHDOL]HG� WKH� LPSRUWDQFH� RI� WKHVH� IUHTXHQFLHV� LQ� UHDFKLQJ� D�

VLJQLILFDQW� QXPEHU� RI� KRXVHKROGV�� DQG� WKH\� DOORZHG� WKH� XVH� RI� WKH� UHPDLQLQJ� SXEOLF�PHGLD�

IUHTXHQFLHV�IRU�QRQ�SXEOLF�79��7R� LOOXVWUDWH��FRQVLGHU� WKH�GHQVHO\�SRSXODWHG�IHGHUDO�VWDWH�RI�

1RUWK�5KLQH�:HVWSKDOLD��15:���ZKHUH�DYDLODEOH�IUHTXHQFLHV�ZHUH�FDOOHG�³MXLF\´�E\�WKH�PHGLD�

GXH� WR� WKHLU� H[WUDRUGLQDU\�GHVLUDELOLW\��3ULYDWH�79�FKDQQHO� UHSUHVHQWDWLYHV� DSSOLHG� IRU� WKRVH�

IUHTXHQFLHV�WR�WKH�VWDWH�JRYHUQPHQW��ZKLFK�ZRXOG�GHFLGH�RQ�IUHTXHQF\�XVDJH��)ROORZLQJ�WKH�

DOORFDWLRQ�RI�IUHTXHQFLHV�WR�79�FRPSDQLHV�LQ�������PLOOLRQV�RI�FLWL]HQV�LQ�VRPH�ZHVWHUQ�UHJLRQV�

RI�15:�ZHUH�VXGGHQO\�DEOH� WR�ZDWFK�FRPPHUFLDO�79�YLD�DQWHQQD�EHFDXVH� WKH\� OLYHG�FORVH�

HQRXJK�WR�D�WUDQVPLWWLQJ�VWDWLRQ��$W�WKH�VDPH�WLPH��RWKHU�FLWL]HQV�±�LQFOXGLQJ�WKRVH�LQ�WKH�HDVWHUQ�

SDUWV�RI�15:�±�ZHUH�XQDEOH�WR�UHFHLYH�WKH�WHUUHVWULDO�VLJQDO��)DYRULWLVP�SOD\HG�D�UROH�LQ�RXU�

FRQWH[W��DV�LW�GLG�LQ�RWKHU�HPSLULFDO�79�VHWWLQJV��VXFK�DV�LQ�%UD]LO��VHH�/D�)HUUDUD�HW�DO���������

DV�PHGLD�W\FRRQV�H[HUWHG�HQRUPRXV�HIIRUWV�WR�FRQYLQFH�VWDWH�RIILFLDOV�WR�UHFHLYH�IUHTXHQFLHV��

+RZHYHU��VXFK�IDYRULWLVP�RQO\�LQIOXHQFHG�which�FRPPHUFLDO�79�SURYLGHU�UHFHLYHG�WKH�³MXLF\´�

IUHTXHQF\�� QRW� whether� D� SRZHUIXO� IUHTXHQF\� ZDV� WHFKQLFDOO\� DYDLODEOH� RU� QRW�� 7KLV� ZDV�

GHWHUPLQHG�E\�H[�DQWH�SUHGHWHUPLQHG�IDFWRUV�DQG�WKH�FRLQFLGHQFH�RI�VWLOO�DYDLODEOH�FDSDFLWLHV�DW�

������������������������������������������������������������
���)LJXUH�'��GHSLFWV�D�����V�79�VHW�ZLWK�DQ�LQGRRU�DQWHQQD��6XFK�GHYLFHV�DOORZHG�LQGLYLGXDOV�LQ�:HVW�*HUPDQ\�
WR�ZDWFK�WHOHYLVLRQ�EURDGFDVWV�YLD�SRZHUIXO�WHUUHVWULDO�VLJQDOV�DW�WKH�WLPH��



�

���
�

WUDQVPLWWHU� VWDWLRQV� EXLOW� PDQ\� \HDUV� HDUOLHU� IRU� WKH� VROH� SXUSRVH� RI� SXEOLF� 79� DQG� UDGLR�

EURDGFDVWV��

����)LJXUH���DERXW�KHUH�����

)LJXUH���VKRZV�WKH�SULYDWH�79�VLJQDO�UHDFK�DFURVV�:HVW�*HUPDQ\�LQ���������'XH�WR�VLJQDO�UHDFK�

OLPLWDWLRQV��QDWXUDOO\�HPHUJLQJ�ERUGHUV�VSOLW�WKH�FRXQWU\�LQWR�SRWHQWLDO�UHFHLYHU��FRORUHG��DQG�

QRQ�UHFHLYHU��QRW�FRORUHG��DUHDV��,Q�DGGLWLRQ�WR�WKH�15:�IUHTXHQFLHV�LQ�WKH�:HVW��WKHUH�ZHUH�

SULYDWH�79�IUHTXHQFLHV� LQ�XVH� LQ� WKH�1RUWK�RI�*HUPDQ\��DQG� WKHUH�ZHUH�VRPH�VPDOOHU�DUHDV�

WKURXJKRXW�*HUPDQ\�ZKHUH� UHFHLYLQJ� SULYDWH�79�YLD� WHUUHVWULDO� IUHTXHQFLHV�ZDV� WHFKQLFDOO\�

SRVVLEOH��,Q�HDFK�FDVH��LW�LV�DQ�HPSLULFDO�TXHVWLRQ�ZKHWKHU�WKH�VLJQDOV�KDG�D�VLJQLILFDQW�LPSDFW�

RQ�LQGLYLGXDO�79�FRQVXPSWLRQ��

7KH� \HDU� ����� ZDV� SLYRWDO� LQ� WKH� SUROLIHUDWLRQ� RI� FRPPHUFLDO� 79� LQ� *HUPDQ\�� $PRQJ�

YDULRXV�FRPSHWLWRUV��57/SOXV�EHFDPH�WKH�FRXQWU\¶V�QXPEHU�RQH�SULYDWH�79�FKDQQHO�WKDW�\HDU�

DQG�UHPDLQHG�DW�WKH�WRS�IRU�GHFDGHV��7KH�FKDQQHO¶V�PDUNHW�VKDUH�UHDFKHG������.(.��������

ZKLFK�ZDV�YHU\�KLJK�FRQVLGHULQJ�WKDW�RQO\�D�PLQRULW\�RI�*HUPDQ�KRXVHKROGV�FRXOG�ZDWFK�LW����

7KH� SURJUDP� RUJDQL]HUV� EHKLQG�57/SOXV�ZHUH� DEOH� WR� HVWDEOLVK� WKHLU� RZQ� VXSHUVWDU��'DYLG�

+DVVHOKRII�� ZLWK� D� SRSXODU� 79� VKRZ� FDOOHG�Knight Rider����6DW���� *HUPDQ\¶V� QXPEHU� WZR�

FRPPHUFLDO� 79� FKDQQHO�� GLG� QRW� GR� DV� ZHOO��:KLOH� WKH� RZQHU�� /HR� .LUFK�� UHFHLYHG� VRPH�

IUHTXHQFLHV�LQ�QRUWKHUQ�*HUPDQ\��KH�KDG�OHVV�VXFFHVV�LQ�WKH�VWDWH�RI�15:��7KH�VLWXDWLRQ�LQ�

�����ZDV�HYHQ�ZRUVH�IRU�7HOH���WKH�WKLUG�SULYDWH�79�EURDGFDVW�RZQHG�E\�,WDOLDQ�PHGLD�W\FRRQ�

6LOYLR�%HUOXVFRQL��7HOH��GLG�QRW�UHFHLYH�DQ\�RI�WKH�PDMRU�IUHTXHQFLHV��VHH�7DEOH�'����
������������������������������������������������������������
���7KLV�JUDSKLFDO�LOOXVWUDWLRQ�LV�D�SURGXFW�RI�RXU�FDOFXODWLRQV�DQG�WKH�ZRUN�RI�D�JUDSKLF�GHVLJQHU��3DWWHUQV�LQ�WKLV�
LOOXVWUDWLRQ�DOLJQ�ZLWK�WKRVH�LQ�DG�KRF�PDSV�IRU�VLQJOH�IUHTXHQFLHV�GUDZQ�E\�WHFKQLFDO�H[SHUWV�DQG�VKRZQ�WR�XV��
7KURXJK�SHUVRQDO� FRPPXQLFDWLRQV�ZLWK� OHDGLQJ�H[SHUWV� LQ� WKH� WRSLF�RI� WHUUHVWULDO� IUHTXHQFLHV� LQ�*HUPDQ\��ZH�
GLVFRYHUHG�WKDW�WKHUH�LV�QR�H[DFW�FDOFXODWLRQ�RI�DFFHVV�SDWWHUQV�GHVFULELQJ�WKH�UHDFK�RI�SULYDWH�79�LQ�*HUPDQ\�VR�
IDU��$V� D� UHVXOW��ZH� DUH� WKH� ILUVW� WR� FRPSOHWH� WKLV� ODERULRXV� WDVN�RI�GHWHUPLQLQJ� WKH� VLJQDO� UHDFK� IRU� WHUUHVWULDO�
IUHTXHQFLHV��ZKLFK�ZHUH�XVHG�WR�EURDGFDVW�SULYDWH�79�LQ�WKH�ODWH�����V�DQG�HDUO\�����V��7DEOH�'��SURYLGHV�GHWDLOV�
RQ�WKH�PRVW�SRZHUIXO�DQG�KHQFH�PRVW�UHOHYDQW�DFWLYH�SULYDWH�79�IUHTXHQFLHV�LQ�������ZLWK�DW�OHDVW�D�SRZHU�RI�
��N:���7KH�FKDQQHOV�VWDUWHG�EURDGFDVWLQJ�LQ�WKH�PRQWKV�SUHFHGLQJ�WKDW�\HDU¶V�62(3�ILHOG�ZRUN�SKDVH��,Q�DGGLWLRQ�
WR�WKHVH�SRZHUIXO�IUHTXHQFLHV��ZH�FROOHFWHG�GDWD�RQ�RYHU�VL[W\�PLQRU�IUHTXHQFLHV��ZLWK�SRZHU�RI�OHVV�WKDQ���N:���
:KLOH�DGGLWLRQDO�ORZ�SRZHU�IUHTXHQFLHV�VWDUWHG�EURDGFDVWLQJ�LQ� WKH�\HDUV�DIWHU�������WKHUH�ZDV�OLWWOH�FKDQJH�LQ�
WHUPV�RI�SRZHUIXO�IUHTXHQFLHV��XQGHUOLQLQJ�WKH�LPSRUWDQFH�RI������IRU�SULYDWH�79�LQ�*HUPDQ\����
���%DVHG�RQ�RXU�FDOFXODWLRQV�XVLQJ�62(3�GDWD��ZH�ILQG�WKDW�WKH�WHUUHVWULDO�57/SOXV�VLJQDOV�FRXOG�UHDFK�URXJKO\�D�
WKLUG�RI�*HUPDQ\¶V�SRSXODWLRQ��$V�GRFXPHQWHG�LQ�$SSHQGL[�$��VDWHOOLWH�DQG�FDEOH�79�RQO\�SOD\HG�D�PLQRU��LI�DQ\��
UROH�DW�WKH�WLPH��
���Knight Rider��OLNH�PDQ\�RWKHU�VKRZV��ZDV�SURGXFHG�LQ�WKH�8QLWHG�6WDWHV�DQG�GXEEHG�LQWR�*HUPDQ��$Q�LQWULJXLQJ�
DVSHFW�RI�'DYLG�+DVVHOKRII¶V�VXFFHVV�VWRU\�LQ�*HUPDQ\�ZDV�WKDW�WKH�DFWRU¶V�SRSXODULW\�RQ�57/SOXV�DOORZHG�KLP�
WR� VWDUW� D�PXVLF� FDUHHU��$OWKRXJK� WKH�SXEOLF�PHGLD� GLG� QRW� SOD\�KLV�PXVLF� DW� WKDW� WLPH�� KH� UHDFKHG� WKH� WRS�RI�
*HUPDQ\¶V�PXVLF�FKDUWV�LQ�$SULO�������
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*LYHQ� WKH� LPSRUWDQFH�RI� WHUUHVWULDO� IUHTXHQFLHV�� LW� LV�QRW�VXUSULVLQJ� WKDW�PHGLD�FRPSDQLHV�

GHPDQGHG� PRUH� IUHTXHQFLHV� DQG� HYHQ� QHZ� WUDQVPLWWHU� VWDWLRQV�� +RZHYHU�� LW� ZDV� OHJDOO\�

LPSRVVLEOH� WR� EXLOG� DGGLWLRQDO� WUDQVPLWWHU� VWDWLRQV� WR� UHDFK� PRUH� *HUPDQ� KRXVHKROGV� ZLWK�

SULYDWH�79��7KH�OHJDO�IUDPHZRUN�ZDV�FOHDU��WKH�FRQVWUXFWLRQ�RI�VWDWLRQV�ZDV�RQO\�DOORZHG�IRU�

SXEOLF�PHGLD�EURDGFDVWV��*LYHQ� WKDW� WKH�6XSUHPH�&RXUW� MXVWLILHG� WKH� UHYLVLRQ�RI� WKH�EDQ�RQ�

SULYDWH�79�EDVHG�RQ�QHZ�WHFKQLFDO�GHYHORSPHQWV�WKDW�PDGH�LW�SRVVLEOH�WR�JR�EH\RQG�WHUUHVWULDO�

EURDGFDVWLQJ��FRPPHUFLDO�79�FKDQQHOV�FRXOG�RQO\�UHFHLYH�VORWV�RQ�SXEOLF�PHGLD�WUDQVPLWWHUV�

WKDW�ZHUH�VWLOO�RSHQ��$WWHPSWV�E\�WKHVH�FRPPHUFLDO�79�SURYLGHUV�WR�H[SDQG�WHUUHVWULDO�79�LQ�

*HUPDQ\� ZHUH� WKXV� GRRPHG� WR� IDLO�� DQG� WKH\� GLG�� ,Q� SDUWLFXODU�� 6LOYLR� %HUOXVFRQL� H[HUWHG�

HQRUPRXV� HIIRUWV� WR� H[SDQG� WHUUHVWULDO� WHOHYLVLRQ� LQ� *HUPDQ\� IRU� KLV� FKDQQHO� 7HOH�� EXW�

XOWLPDWHO\�IDLOHG��+H�VROG�KLV�VKDUHV�GXULQJ�WKH�����V�ZKHQ�KH�OHIW�WKH�*HUPDQ�79�PDUNHW����

��� 'DWD��

����79�6LJQDOV��

:H�REWDLQHG�RULJLQDO�GRFXPHQWV�DERXW�WHUUHVWULDO�IUHTXHQFLHV�IRU�:HVW�*HUPDQ�WHOHYLVLRQ�DQG�

UDGLR�IURP�WKH�1'5��Norddeutscher Rundfunk���ZKLFK�LV�ORFDWHG�LQ�+DPEXUJ��*HUPDQ\��:H�

XVH�WKH�:LWWVPRRU�OLVWV�DV�WKH�ILUVW�VRXUFH�RI�LQIRUPDWLRQ��7KHVH�DQQXDO�RYHUYLHZV�RI�DOO�DFWLYH��

IUHTXHQFLHV�LQ�:HVW�*HUPDQ\�DUH�DYDLODEOH�WKURXJKRXW�RXU�LQYHVWLJDWLRQ�SHULRG�LQ�WKH�ODWH�����V�

DQG�HDUO\�����V��DQG� WKH\� LQFOXGH�EDVLF� IDFWV�VXFK�DV� WKH�HIIHFWLYH�UDGLDWHG�SRZHU��(53�� LQ�

NLORZDWWV� �N:���:KLOH� UHODWHG�VWXGLHV�KDYH�XVHG� WKH������:LWWVPRRU� OLVW� IRU�JHRJUDSKLFDOO\�

SUHFLVH� LQYHVWLJDWLRQV� LQWR� WKH� HIIHFWV� RI� WHUUHVWULDO� 79� VLJQDOV� IURP� :HVWHUQ� VWDWLRQV�

EURDGFDVWLQJ�SXEOLF�79�WR�(DVW�*HUPDQ�KRXVHKROGV��&UDEWUHH�HW�DO��������%XUV]W\Q�DQG�&DQWRQL�

�������ZH�DUH�WKH�ILUVW�WR�FRQVLGHU�LQIRUPDWLRQ�RQ�SULYDWH�79�FKDQQHOV�ZLWKLQ�:HVW�*HUPDQ\�

E\�FRQVWUXFWLQJ�D�ORQJLWXGLQDO�GDWDVHW�RQ�VLJQDO�UHDFK��:H�EHQHILW�IURP�DGGLWLRQDO�LQIRUPDWLRQ�

VLQFH�ZH�FRXOG�REWDLQ�RIILFLDO�UHFRUGV�RI�WKH�WHUUHVWULDO�IUHTXHQFLHV�RQ�ZKLFK�SULYDWH�WHOHYLVLRQ�

ZDV�EURDGFDVWHG��7KHVH�UHFRUGV�FRQWDLQ�GHWDLOHG�LQIRUPDWLRQ�RQ�WKH�IUHTXHQF\��LQFOXGLQJ�WKH�

PRQWK�ZKHQ�WKH�SULYDWH�79�EURDGFDVW�VWDUWHG��DQG�RQ�WKH�WUDQVPLWWLQJ�VWDWLRQ��LQFOXGLQJ�KHLJKW�

DQG�JHRJUDSKLF�SRVLWLRQ��)LQDOO\��ZH�DUH�DOVR�WKH�ILUVW�WR�FROOHFW�LQIRUPDWLRQ�RQ�DQWHQQD�SDWWHUQV�

RI� WKH� WHUUHVWULDO� IUHTXHQFLHV��ZKLFK�ZH�UHFHLYHG�IURP�*HUPDQ\¶V�)HGHUDO�1HWZRUN�$JHQF\��

������������������������������������������������������������
���$V�SDUW�RI�RXU�KLVWRULFDO�GRFXPHQWDWLRQ��$SSHQGL[�$���VHYHUDO�PHGLD�UHSRUWV�FRYHUHG�%HUOXVFRQL¶V�UHPDUNDEOH�
UROH�LQ�WKH�*HUPDQ�79�PDUNHW��+H�ILUVW�WULHG�WR�FRQYLQFH�RIILFLDOV�LQ�15:�WR�JHW�WKH�SRZHUIXO�IUHTXHQFLHV��DQG�
WKHQ�RIIHUHG�WR�H[SDQG�*HUPDQ\¶V�WHUUHVWULDO�IUHTXHQF\�QHWZRUN��\HW��ERWK�DWWHPSWV�ZHUH�XQVXFFHVVIXO��
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6LQFH�SDWWHUQV�FDQ�GLIIHU�VXEVWDQWLDOO\�DFURVV�VWDWLRQV��WKLV�LQIRUPDWLRQ�LPSURYHV�SUHFLVLRQ�ZKHQ�

FDOFXODWLQJ�79�VLJQDO�UHDFK����

7R� GHWHUPLQH� 79� VLJQDO� UHDFK�� ZH� HPSOR\� WKH� &RPPXQLFDWLRQ� 6\VWHP� 3ODQQLQJ� 7RRO�

�&637��� ZKLFK� ZDV� GHYHORSHG� IRU� WKH� 8�6�� 'HSDUWPHQW� RI� 'HIHQVH�� $V� DQ� DGG�RQ� WR� WKH�

JHRJUDSKLF�DQDO\VLV�VRIWZDUH�$UF*,6��WKH�&637�FDOFXODWHV�VLJQDO�UHDFK�XVLQJ�WKH�/RQJOH\�5LFH�

VLJQDO�SURSDJDWLRQ�PRGHO��7R�FRQVLGHU�JHRJUDSKLFDO�LQIRUPDWLRQ�IRU�WKH�HQWLUH�FRXQWU\�RI�:HVW�

*HUPDQ\��ZH�UHO\�RQ�GLJLWDO�PDSV�LQFRUSRUDWHG�LQ�$UF*LV�YHUVLRQ�����ZLWK�D�UHVROXWLRQ�RI�������

PHWHUV��7KHUHE\��RXU�79�VLJQDO�FDOFXODWLRQ�WDNHV�WRSRJUDSKLF�DVSHFWV�RI�WKH�WHUUDLQ�LQWR�DFFRXQW��

VXFK�DV�PRXQWDLQV�DQG�WKH�(DUWK¶V�FXUYDWXUH��

7KH� VLJQDO� FDOFXODWLRQ� SURFHGXUH� DLPV� WR� GHWHUPLQH�ZKHWKHU� RU� QRW� D� 79� VLJQDO� IURP� D�

WUDQVPLWWHU�UHDFKHG�D�UHJLRQ�LQ�:HVW�*HUPDQ\��)RU�WKLV�SXUSRVH��ZH�REWDLQHG�DGGLWLRQDO�GLJLWDO�

PDSV� WKDW� DOORZ� XV� WR� LGHQWLI\� WKH� ERUGHUV� RI� ERWK� FRXQWLHV� DQG� PXQLFLSDOLWLHV� LQ� :HVW�

*HUPDQ\����:H�ILUVW�GHWHUPLQH�WKH�VLJQDO�VWUHQJWK�IRU�HDFK�VTXDUH�NLORPHWHU�LQ�:HVW�*HUPDQ\��

7KHQ��ZH�DJJUHJDWH�WKLV�LQIRUPDWLRQ�DW�WKH�UHJLRQDO�OHYHO��:H�WKHUHE\�REWDLQ�D�PHDQ�YDOXH�IRU�

HDFK�UHJLRQ��EH�LW�D�PXQLFLSDOLW\�RU�D�FRXQW\��7KLV�DYHUDJH�VLJQDO�VWUHQJWK�YDOXH�DOORZV�XV�WR�

GHWHUPLQH�ZKHWKHU�LQGLYLGXDOV�LQ�D�JLYHQ�UHJLRQ�DUH�OLNHO\�DEOH�WR�ZDWFK�D�FHUWDLQ�79�FKDQQHO�

RQ�WKHLU�79�VHW�����

7ZR�WHFKQLFDO�WKUHVKROGV�DUH�UHOHYDQW�IRU�GLVWLQJXLVKLQJ�WUHDWPHQW�UHJLRQV�ZLWK�DQG�ZLWKRXW�

DFFHVV�WR�WHUUHVWULDO�SULYDWH�79��7KH�ILUVW�SDUDPHWHU�LV�WKH�PLQLPXP�VLJQDO�VWUHQJWK��G%X9�P��

DW�ZKLFK�D� UHJLRQ� LV�FRQVLGHUHG� WR�EH�FDSDEOH�RI� UHFHLYLQJ�D�79�VLJQDO�� ,Q�RXU�DQDO\VLV�� WKH�

GHIDXOW�YDOXH�LV����G%X9�P����7KH�VHFRQG�SDUDPHWHU�LV�WKH�IUHTXHQF\¶V�XQGHUO\LQJ�N:�SRZHU��

,Q�WKLV�UHJDUG��%XUV]W\Q�DQG�&DQWRQL��������FRQVLGHU�(53�YDOXHV�RI�DW� OHDVW����N:�LQ�WKHLU�

DQDO\VLV�RI�:HVWHUQ�SXEOLF�79�VLJQDOV�LQ�(DVW�*HUPDQ\��$UJXDEO\��OHVV�SRZHUIXO�IUHTXHQFLHV�

FRXOG�RQO\�UHDFK�(DVW�*HUPDQ�DUHDV�FORVH�WR�WKH�:HVW�*HUPDQ�ERUGHU�WKDW�DOUHDG\�KDG�:HVWHUQ�

79�RQ�PRUH�SRZHUIXO�IUHTXHQFLHV��,Q�RXU�FDVH�RI�:HVW�*HUPDQ\��ORZ�SRZHU�IUHTXHQFLHV�FRXOG�

LQ�SULQFLSOH� UHDFK�KRXVHKROGV�� VR�ZH�SD\� VSHFLDO� DWWHQWLRQ� WR� WKH�PLQLPXP�(53�SDUDPHWHU��
������������������������������������������������������������
���)RU�H[DPSOH��D�WUDQVPLWWHU�VWDWLRQ�FDQ�VHQG�RXW�LWV�VLJQDO�ZLWK�WKH�H[DFW�VDPH�VWUHQJWK�LQ�DOO�GLUHFWLRQV�RU�WKH�
VLJQDO�FDQ�EH�DLPHG�DW�D�FHUWDLQ�GLUHFWLRQ��6HH�)LJXUH�'��IRU�DQ�H[HPSODU\�DQWHQQD�SDWWHUQ�RI�WKH�:HVHO�IUHTXHQF\�
RQ�ZKLFK�57/SOXV�ZDV�EURDGFDVW��7KH�VLJQDO�ZDV�PDLQO\�GLUHFWHG�WR�WKH�VRXWK�HDVW��DZD\�IURP�'XWFK�WHUULWRU\�WR�
WKH�1RUWK�DQG�:HVW�RI�:HVHO��DQG�LQVWHDG�WDUJHWLQJ�SDUWV�RI�WKH�SRSXODWHG�5XKUJHELHW�DUHD��
���:H�XVH�WKH�*HUPDQ�)HGHUDO�$JHQF\�IRU�&DUWRJUDSK\�DQG�*HRGHV\¶V�ROGHVW�DYDLODEOH�ERUGHU�ILOHV�IURP��������
���:H�WKHUHE\�IROORZ�%XUV]W\Q�DQG�&DQWRQL¶V��������SURFHGXUH��7R�LOOXVWUDWH�WKH�UHVXOW�RI�WKLV�SURFHGXUH��)LJXUHV�
'��DQG�'��GHSLFW�PDSV�IRU�WKH�VLJQDO�UHDFK�RI�WKH�PRVW�SRZHUIXO�57/SOXV�IUHTXHQF\��RQ�WKH�WUDQVPLWWHU�VWDWLRQ�
:HVHO��DW� WKH�FRXQW\�DQG�PXQLFLSDOLW\� OHYHOV�� ,Q�DGGLWLRQ� WR�DYHUDJLQJ�DOO�FHOO�YDOXHV�ZLWKLQ�D�UHJLRQ��ZH�DOVR�
GHWHUPLQH�WKH�PHGLDQ�RI�DOO�WKH�VLJQDO�VWUHQJWK�YDOXHV�ZLWKLQ�D�UHJLRQ�DV�DQ�DOWHUQDWLYH�PHDVXUH��2XU�ILQGLQJV�DUH�
LQVHQVLWLYH�WR�WKLV�GHFLVLRQ��7DEOH�%����
���$V�GLVFXVVHG�LQ�$SSHQGL[�%��WKH�PDLQ�UHVXOWV�DUH�UREXVW�ZKHQ�XVLQJ�DOWHUQDWLYH�WKUHVKROG�YDOXHV��7DEOH�%�����
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%DVHG�RQ�WKH�KLVWRULFDO�UHFRUGV��RQH�FRXOG�FRQVLGHU���N:�RI�(53�DV�D�VXLWDEOH�WKUHVKROG�IRU�

GHILQLQJ� D� SRZHUIXO� DQG� WKXV� UHOHYDQW� IUHTXHQF\�� ZKLFK� ZRXOG� EH� LQ� OLQH� ZLWK� WKH� PHGLD�

DWWHQWLRQ�SDLG�WR�15:¶V�³MXLF\´�IUHTXHQFLHV��VHH�6HFWLRQ�����$FFRUGLQJ�WR�DYDLODEOH�WHFKQLFDO�

GRFXPHQWV��WKH�KLVWRULF�PHGLD�FRYHUDJH�RQ�WKH�FDVH�RI�15:�UHIHUUHG�WR�WUDQVPLWWLQJ�VWDWLRQV�LQ�

:HVHO�����N:��DQG�'�VVHOGRUI����N:���*LYHQ�WKDW�WKH�SRZHU�RI�WKH�ODWWHU�IUHTXHQF\�ZDV�EHORZ�

XVXDO�(53� OHYHOV� RI� SXEOLF�79�EURDGFDVWV�� IRU�ZKLFK�PRVW�79�DQWHQQDV� LQ� WKH�����V�ZHUH�

FRQILJXUHG�� ZH� LQVSHFW� KRZ� UHVXOWV� FKDQJH� DV� WKH� (53� WKUHVKROG� LQFUHDVHV�� %\� H[FOXGLQJ�

FRPSDUDWLYHO\� ZHDNHU� IUHTXHQFLHV�� ZH� FDQ� DVFHUWDLQ� ZKLFK� VLJQDOV� DFWXDOO\� GLG� DIIHFW� 79�

FRQVXPSWLRQ�GXULQJ�RXU�LQYHVWLJDWLRQ�SHULRG���

)LQDOO\��ZH�FRQVLGHU�WKH�VWDUW�LQIRUPDWLRQ�IRU�DQ\�SULYDWH�79�FKDQQHO�RQ�HDFK�IUHTXHQF\�WR�

HVWDEOLVK�RXU�ORQJLWXGLQDO�GDWD�RQ�79�VLJQDO�UHDFK��7KLV�GDWDVHW�LQFOXGHV�ELQDU\�VLJQDO�YDULDEOHV�

IRU�HDFK�UHJLRQ�DQG�\HDU�LQ�RXU�PDLQ�LQYHVWLJDWLRQ�SHULRG�IURP������WR�������LQGLFDWLQJ�ZKHWKHU�

RU�QRW�D�UHJLRQ�\HDU�UHFHLYHG�D�SULYDWH�79�VLJQDO����7KH�LQIRUPDWLRQ�RQ�VWDUW�GDWHV�UHYHDOV�WKDW�

PRVW�RI�WKH�UHOHYDQW�SULYDWH�79�FKDQQHOV�ZLWK�VLJQLILFDQW�SRZHU�EHJDQ�EURDGFDVWLQJ�LQ������

DIWHU� WKH� DQQXDO� 62(3� ILHOGZRUN� SKDVH�� ZKLFK� HVWDEOLVKHV� ����� DV� WKH� ILUVW� SRVW�WUHDWPHQW�

\HDU�����

����7KH�*HUPDQ�6RFLR�(FRQRPLF�3DQHO��62(3���

7KH�PDLQ�GDWD�VRXUFH�LV�*HUPDQ\¶V�ODUJHVW�RQJRLQJ�SDQHO�VXUYH\��WKH�*HUPDQ�6RFLR�(FRQRPLF�

3DQHO��:DJQHU�HW�DO���������6LQFH������� WKH�RUJDQL]HUV�RI� WKH�62(3�LQYHVWLJDWH�WKH� OLYHV�RI�

WKRXVDQGV�RI�SHRSOH�HDFK�\HDU�WR�SURYLGH�UHSUHVHQWDWLYH�GDWD�IRU�*HUPDQ\¶V�DGXOW�SRSXODWLRQ��

)LHOGZRUN� KDSSHQV� SULPDULO\� LQ� WKH� ILUVW� IHZ�PRQWKV� RI� HDFK� \HDU� ZKHQ� LQWHUYLHZHUV� YLVLW�

SDUWLFLSDWLQJ�KRXVHKROGV�DW�WKH�HQG�RI�ZLQWHU����3ULRU�WR�WKH�UHXQLILFDWLRQ��:HVW�*HUPDQ\�KDG�

RYHU�����FRXQWLHV��HDFK�ZLWK�YDU\LQJ�QXPEHUV�RI�62(3�SDUWLFLSDQWV��7R�LGHQWLI\�WKH�LPSDFW�RI�

WHOHYLVLRQ�RQ�LQGLYLGXDO�RXWFRPHV��ZH�FRPELQH�RXU�ORQJLWXGLQDO�GDWD�RQ�SULYDWH�79�VLJQDO�UHDFK�
������������������������������������������������������������
���:H�SUHIHU�D�GXPP\�YDULDEOH�IRU�79�VLJQDO�UHFHSWLRQ�LQVWHDG�RI�D�OLQHDU�VLJQDO�VWUHQJWK��6HH�$SSHQGL[�%�IRU�
PRUH�LQIRUPDWLRQ�DQG�VHQVLWLYLW\�DQDO\VHV��7DEOH�%�����
���7DEOH�'��SURYLGHV�LQIRUPDWLRQ�RQ�SULYDWH�79�IUHTXHQFLHV�ZLWK�VLJQDOV�RI�DW�OHDVW���N:�SRZHU�LQ�WKH�VSULQJ�RI�
������UHIOHFWLQJ�WKH�VLWXDWLRQ�IROORZLQJ�WKH�DQQXDO�62(3�ILHOGZRUN�SKDVH�RI�WKDW�\HDU��%DVHG�RQ�WKH�EURDGFDVW�VWDUW�
GDWHV��62(3�SDUWLFLSDQWV� LQ������FRXOG�EH� FRQVLGHUHG� WUHDWHG� LI� WKH\� OLYHG� LQ� FRXQWLHV� UHDFKHG�E\�SULYDWH�79�
VLJQDOV��ZKHUHDV�QR�WUHDWPHQW�KDG�RFFXUUHG�ZKHQ�WKH\�ZHUH�LQWHUYLHZHG�GXULQJ�WKH������62(3�ILHOGZRUN�SKDVH��
6HH�$SSHQGL[�%�IRU�D�GLVFXVVLRQ�RI�VHQVLWLYLW\�DQDO\VHV��ZKHUH�ZH�FRQVLGHU������DV�WKH�ILUVW�WUHDWPHQW�\HDU�IRU�D�
IHZ�FDVHV�RI�62(3�LQWHUYLHZHHV�ZKR�ZHUH�LQWHUYLHZHG�H[WUHPHO\�ODWH��$VVLJQLQJ�WKHVH�ODWHFRPHUV�DV�WUHDWHG�LQ�
ERWK������DQG������GRHV�QRW�FKDQJH�RXU�PDLQ�UHVXOWV��7DEOH�%�����
���*LYHQ�WKH�WLPLQJ�RI�62(3�LQWHUYLHZV��WKH�HYHQWV�VXUURXQGLQJ�WKH�IDOO�RI�WKH�%HUOLQ�ZDOO�LQ�ODWH������KDYH�QR�
EHDULQJ�LQ�RXU�PDLQ�DQDO\VLV�IURP������WR�������1RWDEO\��ZH�IRFXV�RQ�:HVW�*HUPDQ\��ZKLFK�LQ�RXU�GHILQLWLRQ�
DOZD\V�H[FOXGHV��:HVW��%HUOLQ���
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ZLWK�62(3�GDWD�DW�WKH�FRXQW\�\HDU�OHYHO�����

7KH�62(3�SURYLGHV� UHVHDUFKHUV�ZLWK� VXEMHFWLYH� VHOI�DVVHVVPHQWV�RI� WKH� UHVSRQGHQWV�ZKR�

UHSRUW� WKHLU� KHDOWK� �³+RZ� VDWLVILHG� DUH� \RX�ZLWK� \RXU� KHDOWK"´�� DQG� OLIH� VDWLVIDFWLRQ� �³+RZ�

VDWLVILHG�DUH�\RX�ZLWK�\RXU�OLIH��DOO�WKLQJV�FRQVLGHUHG"´���:H�SD\�SDUWLFXODU�DWWHQWLRQ�WR�WKHVH�

WZR�YDULDEOHV��ZKLFK�DUH�URXWLQHO\�DVNHG�LQ�HDFK�62(3�TXHVWLRQQDLUH�ZLWK�WKH�VDPH�TXHVWLRQ�

ZRUGLQJ�DQG�DQVZHU�FDWHJRULHV��5HVSRQGHQWV�LQ�WKH�62(3�DOZD\V�DVVHVV�WKHLU�VDWLVIDFWLRQ�OHYHOV�

RQ�D�VFDOH�UDQJLQJ�IURP����³FRPSOHWHO\�GLVVDWLVILHG´��WR�����³FRPSOHWHO\�VDWLVILHG´���7R�IXUWKHU�

H[DPLQH�WKH�LPSOLFDWLRQV�IRU�LQGLYLGXDO�KHDOWK��WKH�62(3�LQFOXGHV�LQIRUPDWLRQ�RQ�GRFWRU�YLVLWV�

E\�SDUWLFLSDQWV�LQ�WKH�WKUHH�PRQWKV�SUHFHGLQJ�WKH�LQWHUYLHZ����$QRWKHU�KHDOWK�VSHFLILF�RXWFRPH�

YDULDEOH�LQ�WKH�62(3�LV�WKH�QXPEHU�RI�KRVSLWDO�VWD\V�UHSRUWHG�E\�SDUWLFLSDQWV�IRU�WKH�HQWLUH�\HDU�

SULRU�WR�WKH�DQQXDO�LQWHUYLHZ��%HFDXVH�WKLV�TXHVWLRQ�ZDV�QRW�LQFOXGHG�LQ�WKH������TXHVWLRQQDLUH��

ZH�KDYH�QR�LQIRUPDWLRQ�RQ�KRVSLWDO�VWD\V�IRU�WKH�FUXFLDO�\HDU�RI�������7KLV�YDULDEOH�LV�QRW�XVHG�

LQ� RXU�PDLQ� DQDO\VLV�� EXW� ZH� SURYLGH� VXSSOHPHQWDU\� DQDO\VHV� LQ�ZKLFK�ZH� DGMXVW� WKH� WLPH�

ZLQGRZ�RI�RXU�LQYHVWLJDWLRQ���

7R�LQYHVWLJDWH�LQGLYLGXDO�GDLO\�WLPH�XVH�FKDQJHV�GXH�WR�SULYDWH�79�UHFHSWLRQ��ZH�H[SORLW�WKH�

62(3�WLPH�XVH�EDWWHU\��7KLV�VXUYH\�PRGXOH�FRQWDLQV�LQIRUPDWLRQ�DERXW�WKH�QXPEHU�RI�KRXUV�DQ�

LQGLYLGXDO�HQJDJHV�SHU�GD\�LQ�GLIIHUHQW�DFWLYLWLHV��VXFK�DV�FKLOGFDUH��7DEOH�'����5HVSRQGHQWV�

UHSRUW�WKH�QXPEHU�RI�KRXUV�VSHQW�RQ�HDFK�DFWLYLW\�GXULQJ�D�W\SLFDO�ZRUNGD\��LQFOXGLQJ�6DWXUGD\��

DQG�6XQGD\V��:H�FXPXODWH�WKH�KRXUV�UHSRUWHG�IRU�WKH�ZRUNGD\�PXOWLSOLHG�E\�VL[�DQG�DGG�WKH�

UHSRUWHG�KRXUV�IRU�6XQGD\�WR�REWDLQ�ZHHNO\�WLPH�XVH�PHDVXUHV�IRU�DOO�DFWLYLWLHV��)XUWKHUPRUH��

ZH� DQDO\]H� WKH� WLPH� UHPDLQLQJ� DIWHU� VXEWUDFWLQJ� WKH� VXP� RI� DOO� UHSRUWHG� KRXUV� VSHQW� RQ� DOO�

DFWLYLWLHV�IURP�D����KRXU�GD\�DQG�LQWHUSUHW�WKLV�UHVLGXDO�DV�VOHHSLQJ�WLPH���

,Q�FRQWUDVW�WR�UHFHQW�62(3�ZDYHV��WKH�WLPH�XVH�EDWWHU\�FRQWDLQHG�DQ�LWHP�FDOOHG�³:DWFKLQJ�

79��9LGHR´�XQWLO�������:H�XVH�WKH�UHVSRQVHV�IURP�WKLV�LWHP�WR�HVWDEOLVK�D�PDQLSXODWLRQ�YDULDEOH�

FDOOHG�³79�FRQVXPSWLRQ´�EDVHG�RQ�D�EURDG�XQGHUVWDQGLQJ�RI�WHOHYLVLRQ�WKDW�LQFOXGHV�ZDWFKLQJ�

������������������������������������������������������������
���5HJLRQDO�LGHQWLILHUV�DUH�DYDLODEOH�IRU�GDWD�XVHUV�DIWHU�VLJQLQJ�D�VSHFLDO�DJUHHPHQW�ZLWK�WKH�62(3�RUJDQL]HUV��
5HJLRQDO�GDWD�DQDO\VHV�DUH�SRVVLEOH�YLD�UHPRWH�DFFHVV�XVLQJ�62(3UHPRWH�DQG�RQ�VLWH�DW�WKH�',:�%HUOLQ��)RU�WKH�
DQDO\VLV�LQ�WKLV�SDSHU��ZH�XVH�62(3�YHUVLRQ�����GRL���������VRHS�Y�����7KH�UHVXOWV�DUH�UREXVW�ZKHQ�HPSOR\LQJ�D�
PRUH�UHFHQW�62(3�YHUVLRQ���
���,Q�������WKH�TXHVWLRQ�RQ�GRFWRU�YLVLWV�LQ�WKH�62(3�ZDV�DOWHUHG��%HIRUH�������SDUWLFLSDQWV�FRXOG�UHVSRQG�WKDW�WKH\�
KDG�YLVLWHG�QR�GRFWRUV�RU�GLIIHUHQW�W\SHV�RI�GRFWRUV��GHQWLVW��HWF����6LQFH�������WKH�62(3�KDV�DJJUHJDWHG�DOO�GRFWRU�
YLVLWV�ZLWKRXW�GLVWLQFWLRQ�EHWZHHQ�WKH�W\SHV�RI�GRFWRUV��³+DYH�\RX�YLVLWHG�GRFWRUV�LQ�WKH�ODVW���PRQWKV"�,I�\HV��
SOHDVH� LQGLFDWH�KRZ�RIWHQ�´�)RU� WKH�SUH������GDWD��ZH�DJJUHJDWH�DOO�FDVHV�RI�GLIIHUHQW� W\SHV�RI�GRFWRU�YLVLWV� WR�
JHQHUDWH�D�YDULDEOH� WKDW�UHSUHVHQWV� WKH�WRWDO�QXPEHU�RI�GRFWRU�YLVLWV��'XH�WR����GLIIHUHQW�GRFWRU�FDWHJRULHV�� WKLV�
H[HUFLVH�OHDGV�WR�D�UHODWLYHO\�ODUJH�QXPEHU�RI�PLVVLQJ�YDOXHV��8VLQJ�\HDU�IL[HG�HIIHFWV��DPHOLRUDWHV�WKLV�LVVXH��1RWH�
WKDW�ZH�DOVR�XVH�WKH�ELQDU\�LQGLFDWRU�IRU�KDYLQJ�YLVLWHG�DQ\�GRFWRU�WKDW�LV�QRW�VXEMHFW�WR�WKLV�PLVVLQJ�YDOXH�LVVXH���
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YLGHRV� �� �$� SRWHQWLDO� FDYHDW� RI� WKH� WLPH�XVH� LQIRUPDWLRQ� LV� LWV� KRXU�EDVHG� PHDVXUHPHQW��

&KDQJHV�RI�KDOI�DQ�KRXU��IRU�LQVWDQFH��PD\�JR�XQUHSRUWHG��*LYHQ�WKH�QHJDWLYH�YLHZV�DQG�VRFLDO�

VWLJPD�DWWDFKHG�WR�ZDWFKLQJ�79�LQ�*HUPDQ\��HVSHFLDOO\�GXULQJ�WKH�WLPH�RI�RXU�LQYHVWLJDWLRQ�

�$SSHQGL[� $��� LW� LV� SRVVLEOH� WKDW� LQGLYLGXDOV� FKRVH� WR� VWLFN� WR� WKHLU� UHSRUWHG� KRXUV� RI� 79�

FRQVXPSWLRQ�IURP�WKH�SUHYLRXV�LQWHUYLHZ�DQG�GLG�QRW�LQFUHDVH�WKHLU�VHOI�UHSRUWV�HYHQ�LI� WKH\�

ZHUH�ZDWFKLQJ�PRUH�GXH�WR�WKH�VXGGHQ�DYDLODELOLW\�RI�FRPPHUFLDO�79��:H�EHOLHYH�WKDW�PHUJLQJ�

WKH� ZRUNGD\� DQG� 6XQGD\� LQIRUPDWLRQ� PLWLJDWHV� WKLV� LVVXH� VRPHZKDW�� EHFDXVH� UHSRUWLQJ� RQ�

KDYLQJ� ZDWFKHG� 79� RQ� D� ZHHNHQG� UDWKHU� WKDQ� GXULQJ� WKH� ZHHN� PD\� EH� OHVV� VWLJPDWL]LQJ��

+RZHYHU��ZH�VWLOO�H[SHFW�FKDQJHV�LQ�79�FRQVXPSWLRQ�WR�EH�XQGHUUHSRUWHG�����

7DEOH�'��VKRZV�GHVFULSWLYH�VWDWLVWLFV�IRU�WKH�PDLQ�VDPSOH�IURP������WR�������:H�H[SDQG�

WKLV� SHULRG� EH\RQG� ����� WR� DOORZ� IRU� DGGLWLRQDO� UHGXFHG�IRUP� DQDO\VHV� ZLWKRXW� WKH� 79�

FRQVXPSWLRQ�YDULDEOH��VHH�6HFWLRQ�������7R�DOORZ�IRU�FOXVWHULQJ�RI�VWDQGDUG�HUURUV�DW�WKH�UHJLRQDO�

OHYHO�� ZH� HQVXUH� WKDW� RXU� DQDO\VLV� LV� QRW� DIIHFWHG� E\� LQGLYLGXDOV� PRYLQJ� EHWZHHQ� UHJLRQV��

7KHUHIRUH�� ZH� H[FOXGH� FDVHV� LQ� ZKLFK� LQGLYLGXDOV� PRYHG� EHWZHHQ� FRXQWLHV� GXULQJ� WKH�

LQYHVWLJDWLRQ�SHULRG�DQG�UHTXLUH�WKDW�HDFK�SHUVRQ�EH�REVHUYHG�LQ�WKH�VDPH�FRXQW\�LQ�ZKLFK�WKH\�

OLYHG� LQ� ������ ,Q� $SSHQGL[� %�� ZH� GLVFXVV� WKLV� VDPSOH� UHVWULFWLRQ� DQG� SURYLGH� UREXVWQHVV�

FKHFNV�����

����7DEOH���DERXW�KHUH�����

7DEOH���VKRZV�WKH�FKDUDFWHULVWLFV�RI�62(3�UHVSRQGHQWV�DFURVV�WUHDWPHQW�DQG�FRQWURO�UHJLRQV�IRU�

WKH�WKUHH�\HDUV�RI�RXU�PDLQ�LQYHVWLJDWLRQ�SKDVH��)RU�SULYDWH�79�VLJQDOV�ZLWK���N:�SRZHU�RU�

KLJKHU��WKHUH�DUH�D�IHZ�VLJQLILFDQW�GLIIHUHQFHV��)RU�H[DPSOH��ZH�REVHUYH�WKDW�LQGLYLGXDOV�OLYLQJ�

LQ�WUHDWPHQW�UHJLRQV�DSSHDU�WR�EH�PRUH�HGXFDWHG�RQ�DYHUDJH�WKDQ�WKRVH�LQ�FRQWURO�UHJLRQV��VHH�

OHIW�VLGH�FROXPQV�RI�7DEOH�����2QH�FRXOG�DUJXH�WKDW�GLIIHUHQFHV�RI�DERXW�����HGXFDWLRQ�\HDUV�DUH�

VPDOO�DQG�RQO\�UHDFK�VWDWLVWLFDO�VLJQLILFDQFH�GXH�WR�ODUJH�VDPSOH�VL]HV��1HYHUWKHOHVV��FRPSDULQJ�
������������������������������������������������������������
���$W�WKH�WLPH��*HUPDQV�PDLQO\�XVHG�YLGHR�UHFRUGHUV�WR�ZDWFK�VHOI�UHFRUGHG�79�VKRZV�DQG�PRYLHV��LI�WKH\�KDG�
RQH��$FFRUGLQJ�WR�(96�GDWD��WKH�PDMRULW\�GLG�QRW�RZQ�VXFK�D�GHYLFH�LQ�������FD������RI�KRXVHKROGV���
���6HOI�UHSRUWHG�WLPH�XVH�GDWD�RQ�79�FRQVXPSWLRQ�W\SLFDOO\�UHYHDO�PXFK�ORZHU�HVWLPDWHV�RI�ZDWFKLQJ�EHKDYLRU�LQ�
FRPSDULVRQ�WR�HOHFWURQLF�PHDVXUHV�IRU�WKH�VDPH�SRSXODWLRQ��)UH\�HW�DO���������,Q�FRQWUDVW��HOHFWURQLF�PHDVXUHV�PD\�
UHVXOW�LQ�RYHU�UHSRUWLQJ�GXH�WR�LQGLYLGXDOV�ZKR�DFWLYDWH�WKH�79�LQ�WKH�EDFNJURXQG�ZKLOH�QRW�DFWLYHO\�ZDWFKLQJ�RU�
OLVWHQLQJ��,Q�$SSHQGL[�%��ZH�GLVFXVV�VHQVLWLYLW\�DQDO\VHV�IRU�WKH�WLPH�XVH�YDULDEOH�GHILQLWLRQ��VKRZLQJ�WKDW�79�
FRQVXPSWLRQ�LV�LQGHHG�PRUH�KHDYLO\�DIIHFWHG�RQ�6XQGD\�WKDQ�GXULQJ�WKH�ZRUNZHHN��
���6HOHFWLYH�UHORFDWLRQV�DUH�QRW�DQ�LVVXH�LQ�WKH�FRQWH[W�RI�RXU�QDWXUDO�H[SHULPHQW�RQ�SULYDWH�79�VLJQDOV�YLD�WHUUHVWULDO�
IUHTXHQFLHV��7KLV�LV�EHFDXVH�RI�L��WKH�VRFLDO�VWLJPD�DVVRFLDWHG�ZLWK��SULYDWH��79�LQ�*HUPDQ\��VHH�$SSHQGL[�$���
LL��WKH�XQFHUWDLQW\�VXUURXQGLQJ�SULYDWH�79�RQ�WHUUHVWULDO�IUHTXHQFLHV��DQG�LLL��WKH�IDFW�WKDW�HYHU\RQH�LQ�*HUPDQ\�
FRXOG�HYHQWXDOO\�H[SHFW�WR�EH�DEOH�WR�ZDWFK�SULYDWH�79��7R�WKH�EHVW�RI�RXU�NQRZOHGJH��WKHUH�KDV�QHYHU�EHHQ�D�FDVH�
RI�D�SHUVRQ�PRYLQJ�IURP�RQH�SODFH�WR�DQRWKHU�ZLWKLQ�*HUPDQ\�WR�ZDWFK�SULYDWH�79��
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UHVXOWV�IRU�79�VLJQDOV�ZLWK�DW�OHDVW���N:�YHUVXV����N:��VHH�ULJKW�VLGH�FROXPQV�RI�7DEOH����

SURYLGHV�D�FOHDU�SLFWXUH�RI�ZKLFK�IUHTXHQFLHV�DUH�PRUH�OLNHO\�H[RJHQRXV�LQ�RXU�VHWWLQJ�DQG�KHQFH�

PRUH� XVHIXO� DV� DQ� LQVWUXPHQW�� 7KH� HPSLULFDO� HYLGHQFH� LQ� 7DEOH� �� FRQIRUPV� WR� KLVWRULFDO�

FLUFXPVWDQFHV�GRFXPHQWHG� LQ� WKH�����V�PHGLD� FRYHUDJH� �$SSHQGL[�$��� DFFRUGLQJ� WR�ZKLFK�

VRPH� ORZ�SRZHU� IUHTXHQFLHV� ZHUH� QRW� XVHG� E\� SULYDWH� 79�� DOEHLW� EHLQJ� DYDLODEOH�� GXH� WR�

SROLWLFDOO\�PRWLYDWHG�DFWLRQV��5DQGRPL]DWLRQ�LV�PRUH�SODXVLEOH�IRU�D�KLJK�SRZHUHG�79�VLJQDO�

WKDW�SURYLGHG�SULYDWH�79�LQ�VRPH�UHJLRQV�HLWKHU�E\�FKDQFH�RU�QRW��:KLOH�RXU�W�WHVW�UHVXOWV�LQ�WKH�

ODVW�FROXPQ�RI�7DEOH���VXSSRUW�WKLV�QRWLRQ��ZH�DOVR�DFNQRZOHGJH�PLQRU�VHQVLWLYLW\�FRQFHUQLQJ�

WKH�YDULDEOH� GHILQLWLRQ� DQG� WHVW�PHWKRG��ZKLFK� OHDGV�XV� WR�EH� FDXWLRXV� DERXW�PDNLQJ� VWURQJ�

FODLPV�UHJDUGLQJ�SHUIHFW�EDODQFHGQHVV����:H�H[SORLW�WKH�GDWD¶V�H[LVWLQJ�SDQHO�VWUXFWXUH�WR�HQVXUH�

WKDW�SRWHQWLDO�GLIIHUHQFHV�LQ�FKDUDFWHULVWLFV�EHWZHHQ�LQGLYLGXDOV�OLYLQJ�LQ�WUHDWPHQW�DQG�FRQWURO�

UHJLRQV�GR�QRW�DIIHFW�WKH�UHVXOWV��

����*HUPDQ�,QFRPH�DQG�([SHQGLWXUH�6DPSOH�DQG�2ZQ�6XUYH\�

,Q�DGGLWLRQ�WR�WKH�62(3��ZH�XVH�WKH�*HUPDQ�,QFRPH�DQG�([SHQGLWXUH�6DPSOH��Einkommens- 

und Verbrauchsstichprobe�>(96@��IURP�WKH�ODWH�����V�DQG�HDUO\�����V����(YHU\�ILYH�\HDUV��WKH�

*HUPDQ� )HGHUDO� 6WDWLVWLFDO�2IILFH� UHTXHVWV� GHWDLOHG� LQFRPH� DQG� FRQVXPSWLRQ� EHKDYLRU� GDWD�

IURP� WHQV�RI� WKRXVDQGV�RI� UHSUHVHQWDWLYH�*HUPDQ�KRXVHKROGV��7KH�GDWD�FRQWDLQ�D�YDULHW\�RI�

GLIIHUHQW� H[SHQGLWXUH� LWHPV�� LQFOXGLQJ� KHDOWK�UHODWHG� SURGXFWV� DQG� VHUYLFHV�� 7R� LQYHVWLJDWH�

SRVVLEOH�GLIIHUHQFHV�LQ�EHKDYLRU�GXH�WR�H[SRVXUH�WR�SULYDWH�79�VLJQDOV��ZH�PHUJH�WKH�(96�GDWD�

ZLWK�79�VLJQDO�LQIRUPDWLRQ�DW�WKH�PXQLFLSDOLW\�OHYHO��,Q�$SSHQGL[�&��ZH�GHVFULEH�WKH�SURFHVV�

LQ�GHWDLO��LQFOXGLQJ�OLPLWDWLRQV��DQG�GLVFXVV�WKH�UHVXOWV�RI�D�FRPSOHPHQWDU\�79�VLJQDO�FKHFN��IRU�

ZKLFK�ZH�XVH�LQIRUPDWLRQ�RQ�WKH�QXPEHU�RI�79�VHWV�LQ�WKH�KRXVHKROG��

:H�IXUWKHU�FRQGXFWHG�D�UHSUHVHQWDWLYH�WHOHSKRQH�VXUYH\�RI�WKH�*HUPDQ�SXEOLF�RQ�WKH�WRSLF�

RI�WHOHYLVLRQ�LQ�������2QH�JRDO�RI�WKLV�VXUYH\�ZDV�WR�REWDLQ�GDWD�IURP�LQGLYLGXDOV�DERXW�79�

SURJUDP�FRQWHQW�SHUFHSWLRQV�LQ�*HUPDQ\�DQG�WR�DVVHVV�GLIIHUHQFHV�EHWZHHQ�SXEOLF�DQG�SULYDWH�

79��VHH�6HFWLRQ�����$QRWKHU�REMHFWLYH�RI�WKH�VXUYH\�ZDV�WR�JDWKHU�IUHVK�HYLGHQFH�RQ�WKH�OLQN�

������������������������������������������������������������
���6LQFH�WKHUH�DUH�QR�FKLOGUHQ�LQ�PRVW�RI�WKH�KRXVHKROGV��VHH�7DEOH�'����ZH�SUHIHU�XVLQJ�D�GXPP\�YDULDEOH�IRU�
KDYLQJ�RU�QRW�KDYLQJ�FKLOGUHQ�LQ�WKH�KRXVHKROG�LQ�RXU�HPSLULFDO�DQDO\VLV�UDWKHU�WKDQ�FRQVLGHULQJ�WKH�QXPEHU�RI�
FKLOGUHQ��5HSODFLQJ�WKH�IRUPHU�ZLWK�WKH�ODWWHU�ZRXOG�\LHOG�D�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�ODVW�FROXPQ�
RI�7DEOH���IRU�������EXW�RQO\�ZKHQ�HPSOR\LQJ�D�W�WHVW��QRW�ZKHQ�XVLQJ�D�.UXVNDO�:DOOLV�WHVW�DV�DQ�DOWHUQDWLYH�WKDW�
LV�OHVV�VXVFHSWLEOH�WR�RXWOLHU�YDOXHV��1RWDEO\��IRU�WKH�YDULDEOHV�LQ�7DEOH����WKH�.UXVNDO�:DOOLV�WHVW�JHQHUDOO\�SURGXFHV�
S�YDOXHV�WKDW�DUH�UDWKHU�VLPLODU�WR�WKRVH�IURP�W�WHVWV��HVSHFLDOO\�IRU�WKH����N:�LQVWUXPHQW���
���:H�UHO\�RQ�GDWD�IURP�WKH������(96�ZDYH��Grundfile����DQG�WKH������(96�ZDYH��Grundfile�����7KH�5HVHDUFK�
'DWD�&HQWHU�RI�*HUPDQ\¶V�)HGHUDO�6WDWLVWLFDO�2IILFH�SUHSDUHG�WKH������GDWDVHW�VSHFLILFDOO\�IRU�WKLV�SURMHFW�WR�DOORZ�
IRU�DQDO\VHV�DW�WKH�PXQLFLSDOLW\�OHYHO��



�

���
�

EHWZHHQ�ZDWFKLQJ� WHOHYLVLRQ� DQG�ZHOO�EHLQJ�� $V� D� FRPSOHPHQWDU\� DQDO\VLV�� ZH� LQVSHFW� WKH�

UHFHQW�DVVRFLDWLRQV�EHWZHHQ�VHOI�UHSRUWHG�KRXUV�RI�79�FRQVXPSWLRQ�DQG�OLIH�VDWLVIDFWLRQ�DV�ZHOO�

DV�KHDOWK�VDWLVIDFWLRQ�DV�WKH�WZR�GHSHQGHQW�YDULDEOHV�LQ�WKH�QH[W�VHFWLRQ���

��� 5HSURGXFLQJ�)LQGLQJV�)URP�WKH�/LWHUDWXUH��

4.1 Model 

,Q� D� ILUVW� DQDO\VLV�� ZH� XVH� GDWD� IURP� RXU� ����� VXUYH\� DQG� WKH� 62(3� IRU� D� SUHOLPLQDU\�

FRUUHODWLRQDO�LQVSHFWLRQ��7KLV�DOORZV�XV�WR�MX[WDSRVH�WKH�HYLGHQFH�EDVHG�RQ�62(3�GDWD�IURP�WKH�

����V�ZLWK�UHFHQW�HYLGHQFH�RQ�WKH�DVVRFLDWLRQ�EHWZHHQ�ZHOO�EHLQJ�DQG�79�FRQVXPSWLRQ��:H�

XVH�WKH�IROORZLQJ�PRGHO�WR�WHVW�FRUUHODWLRQV�DQG�DOVR�WKH�UROH�RI�LQGLYLGXDO�IL[HG�HIIHFWV��

�
� ௜௧݃݊݅݁ܤ�݈݈ܹ݁ ൌ ଴ߴ ൅ �ሻ	௜૤ሺߴ ൅ ଵܸܶߴ ௜௧݄݃݊݅ܿݐܹܽ ൅ �௜௧ݑ ;ϭͿ

,QLWLDOO\��ZH�HPSOR\�D�VLPSOH�RUGLQDU\�OHDVW�VTXDUHV��2/6��UHJUHVVLRQ�WR�OLQN�79�FRQVXPSWLRQ�

WR�RXWFRPHV�WKDW�UHIOHFW�LQGLYLGXDO�ZHOO�EHLQJ��L�H��KHDOWK�DQG�OLIH�VDWLVIDFWLRQ���)RU�RXU�VXUYH\��

WKH�IL[HG�HIIHFWV�LQGLFDWRU�૤ሺ	�ሻ�LV�]HUR��:KHQ�ZH�XVH�WKH�62(3¶V�ORQJLWXGLQDO�VWUXFWXUH��ZH�

WUDQVLWLRQ�WR�D�IL[HG�HIIHFWV�PRGHO�ZLWK�WKH�ELQDU\�૤ሺ	�ሻ�VHW�WR�RQH�WR�FRQWURO�IRU�LQGLYLGXDO�WLPH�

LQYDULDQW�FKDUDFWHULVWLFV��

4.2 Results 

3DQHO�$�RI�7DEOH���VKRZV� WKH� UHODWLRQVKLS�EHWZHHQ�79�ZDWFKLQJ�DQG�VDWLVIDFWLRQ�RXWFRPHV�

IURP�RXU������VXUYH\��VHH�7DEOH�'��IRU�VDPSOH�VWDWLVWLFV���&RQVLVWHQW�ZLWK�WKH�OLWHUDWXUH��ZH�

ILQG� WKDW� KLJKHU� 79� FRQVXPSWLRQ� LV� OLQNHG� WR� ORZHU� KHDOWK� VDWLVIDFWLRQ� DQG� OLIH� VDWLVIDFWLRQ�

VFRUHV�RQ�DYHUDJH��7KH� UHVXOWV� LPSO\� WKDW� ]HUR�79�FRQVXPSWLRQ� LV� FRQQHFWHG� WR� WKH�KLJKHVW�

VDWLVIDFWLRQ�VFRUHV��$GGLQJ�FRYDULDWHV�GRHV�QRW�TXDOLWDWLYHO\�FKDQJH�WKLV�ILQGLQJ���

����7DEOH���DERXW�KHUH�����

3DQHO�%�RI�7DEOH��� VKRZV�HPSLULFDO� UHODWLRQVKLSV�EHWZHHQ�79�ZDWFKLQJ�DQG�ZHOO�EHLQJ� IRU�

62(3�SDUWLFLSDQWV�LQ�WKH�����V�WKDW�DUH�VLPLODU�WR�WKRVH�LQ�RXU������VXUYH\��$JDLQ��PRUH�79�

ZDWFKLQJ�KRXUV�FRUUHODWH�ZLWK�UHGXFHG�OLIH�VDWLVIDFWLRQ�DQG�KHDOWK�VDWLVIDFWLRQ��)XUWKHUPRUH��WKLV�

DOLJQV�ZLWK�HYLGHQFH�RI�LQFUHDVHG�KHDOWK�SUREOHPV�DV�FDSWXUHG�E\�GRFWRU�YLVLW�GDWD��:KHQ�ZH�

DGG� FRYDULDWHV�� WKH� UHVXOWV� GR� QRW� FKDQJH� VXEVWDQWLDOO\�� EXW� WKH\� GR�ZKHQ� IL[HG�HIIHFWV� DUH�

LQFOXGHG��2QO\�WKH�HIIHFW�RQ�KHDOWK�VDWLVIDFWLRQ�UHPDLQV�ZHDNO\�VLJQLILFDQW��ZKHUHDV�DOO�RWKHU�



�

���
�

UHVXOWV�DUH�LQFRQVLVWHQW�ZLWK�WKH�LGHD�WKDW�79�YLHZLQJ�KDG�QHJDWLYH�HIIHFWV�RQ�ZHOO�EHLQJ��:KLOH�

WKLV�GHPRQVWUDWHV�WKH�LPSRUWDQFH�RI�FRQVLGHULQJ�WLPH�LQYDULDQW�FKDUDFWHULVWLFV�ZKHQ�DQDO\]LQJ�

GLIIHUHQFHV� LQ�KHDOWK�DQG�KDSSLQHVV��RXU� ILQGLQJV�DOVR� LQGLFDWH�D�VHOI�VHOHFWLRQ�SKHQRPHQRQ��

$FFRUGLQJO\�� XQKDSS\� DQG� XQKHDOWK\� W\SHV� RI� LQGLYLGXDOV� DUH� RYHUUHSUHVHQWHG� DPRQJ�PRUH�

LQWHQVH�79�YLHZHUV��6LQFH� WKH�HQGRJHQHLW\�EHWZHHQ�79�ZDWFKLQJ�DQG�ZHOO�EHLQJ�FDQQRW�EH�

DGGUHVVHG�E\�DQ�HYHQ�PRUH�FRPSUHKHQVLYH�VHW�RI�FRYDULDWHV��ZH�WXUQ�WR�WKH�SULYDWH�79�VLJQDO�

IURP�WKH�QDWXUDO�H[SHULPHQW���

��� ([SORLWLQJ�([RJHQRXV�9DULDWLRQ�LQ�79�:DWFKLQJ��

5.1 Model 

7R� LGHQWLI\� WKH� FDXVDO� HIIHFW� RI� 79� RQ� ZHOO�EHLQJ�� ZH� H[SORLW� GLIIHUHQWLDO� WLPLQJ� DQG�

JHRJUDSKLFDO�RFFXUUHQFH�RI�QHZ�79�VLJQDOV�WKURXJK�DQ�LQVWUXPHQWDO�YDULDEOH��,9��IL[HG�HIIHFWV�

DSSURDFK��

�
� ܸܶ ௜௧݄݃݊݅ܿݐܹܽ ൌ ଴ߩ ൅ ௜ߩ ൅ ௧ߩ ൅ ݁ݐܽݒ݅ݎଵܲߩ ܶ ௜ܸ௧ ൅ ߳௜௧� ;ϮͿ

� ܹ݈݈݁Ǧ݃݊݅݁ܤ௜௧ ൌ ଴ߛ ൅ ௜ߛ ൅ ௧ߛ ൅ ݁ݐܽݒ݅ݎଵܲߛ ܶ ௜ܸ௧ ൅ �௜௧ߟ ;ϯͿ

,Q�WKH�ILUVW�VWDJH�RI�RXU�PRGHO��ZH�UHJUHVV�79�ZDWFKLQJ�RQ�WKH�SULYDWH�79�VLJQDO������DQG�LQ�WKH�

UHGXFHG�IRUP��ZH�XVH�KHDOWK�DQG�KDSSLQHVV�LQGLFDWRUV�DV�GHSHQGHQW�YDULDEOHV������7R�FDOFXODWH�

WKH�ORFDO�DYHUDJH�WUHDWPHQW�HIIHFW�RI�79�ZDWFKLQJ�RQ�ZHOO�EHLQJ��ZH�RQO\�XVH�WKH�H[RJHQRXV�

YDULDWLRQ�RI�ܸܶ�ܹ݄ܽܿݐଓ݊݃෣ ௜௧�IURP�WKH�SULYDWH�79�VLJQDO��DVVXPLQJ�WKDW�WKH�79�VLJQDO�RQO\�DIIHFWV�

ZHOO�EHLQJ�WKURXJK�79�ZDWFKLQJ��

�
� ܹ݈݈݁Ǧ݃݊݅݁ܤ௜௧ ൌ ଴ߚ ൅ ௜ߚ ൅ ௧ߚ ൅ ଵܸܶߚ ଓ݊݃෣݄ܿݐܹܽ ௜௧ ൅ �௜௧ݑ ;ϰͿ

%\�HPSOR\LQJ�LQGLYLGXDO�IL[HG�HIIHFWV��ߩ௜ߛ��௜ߚ��௜ሻ��ZH�H[SORLW�LQGLYLGXDO�FKDQJHV�LQ�SULYDWH�79�

UHFHSWLRQ��UHVXOWLQJ�LQ�LQGLYLGXDOV�ZDWFKLQJ�PRUH�RU�OHVV�79��:H�URXWLQHO\�FRQWURO�IRU�DQ\�WLPH�

WUHQG�LQ�ZHOO�EHLQJ RU�79�ZDWFKLQJ�XVLQJ�WLPH�IL[HG�HIIHFWV��ߩ௧ߛ��௧ߚ��௧ሻ��$V�D�IXUWKHU�VWHS��DGGLQJ�

FRYDULDWHV� WR� WKH� PRGHO� DOORZV� IRU� D� VHQVLWLYLW\� FKHFN� RI� WKH� UHVXOWV� DFURVV� GLIIHUHQW�

VSHFLILFDWLRQV���

,Q�WKH�IROORZLQJ��ZH�FRQGXFW�ILUVW�VWDJH�UHJUHVVLRQV�WR�H[DPLQH�KRZ�GLIIHUHQW�GHILQLWLRQV�RI�

RXU� LQVWUXPHQW� DIIHFW� WLPH�XVH�� EHIRUH� WXUQLQJ� WR� UHGXFHG�IRUP�DQG� ,9� UHVXOWV� IRU� RXU�PDLQ�
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RXWFRPHV�� $IWHUZDUG�� ZH� GLVFXVV� WKH� H[FOXVLRQ� UHVWULFWLRQ� XQGHUO\LQJ� WKH� ,9� DQDO\VLV� DQG�

SUHVHQW�WKH�UHVXOWV�RI�VHYHUDO�VHQVLWLYLW\�DQDO\VHV��

5.2 Time-Use 

7DEOH���VKRZV�WKH�PDQLSXODWLRQ�RI�79�FRQVXPSWLRQ�WKURXJK�SRWHQWLDO�LQVWUXPHQWV�RI�DFFHVV�WR�

SULYDWH�79�� ,Q� OLQH�ZLWK�KLVWRULFDO�PDUNHW� VKDUHV�RI�*HUPDQ�79�FKDQQHOV� LQ� WKH� ODWH�����V��

KDYLQJ� WKH� RSSRUWXQLW\� WR� ZDWFK� WHUUHVWULDO� SULYDWH� 79� FKDQQHOV� LQFUHDVHV� WKH� WLPH� VSHQW�

ZDWFKLQJ�79��7KLV�ILQGLQJ�LV�UREXVW�ZKHQ�DGGLQJ�FRYDULDWHV�LQ�FROXPQ�WZR��7KH�ILUVW�GHILQLWLRQ�

RI�RXU�SULYDWH�79�LQVWUXPHQW�LQ�URZ�RQH�LQFOXGHV�WKH�WZR�ELJ�15:�IUHTXHQFLHV��VHH�6HFWLRQ�����

5RZ�WZR�SUHVHQWV�WKH�UHVXOWV�EDVHG�RQ�DOO�SULYDWH�79�IUHTXHQFLHV��LQFOXGLQJ�WKRVH�ZLWK�YHU\�

ORZ� SRZHU�� 5HJLRQV� ZLWK� ORZHU� N:� UHFHSWLRQV� DUH� H[FOXGHG� IURP� WKH� GHILQLWLRQ� RI� WKH�

LQVWUXPHQW� LQ� WKH� URZV�EHORZ��:KLOH� FRQVLGHULQJ� DOO� IUHTXHQFLHV� VKRZV�D� VLJQLILFDQW� HIIHFW��

YDU\LQJ�WKH�N:�WKUHVKROG�RI�IUHTXHQF\�SRZHU�VHTXHQWLDOO\�UHYHDOV�WKDW�PRUH�SRZHU�JHQHUDOO\�

LQFUHDVHV�WKH�KRXUV�ZDWFKHG�IURP�EHORZ�����KRXUV�SHU�ZHHN�IRU�DOO�IUHTXHQFLHV�WR�PRUH�WKDQ�����

KRXUV�SHU�ZHHN�IRU�WKH�PRVW�SRZHUIXO�IUHTXHQF\�RI����N:����$V�RXU�SUHIHUUHG�LQVWUXPHQW��ZH�

IRFXV�LQ�WKH�IROORZLQJ�RQ�WKH�VWURQJHVW�79�VLJQDOV�RI����N:�(53��ZKLFK�QRW�RQO\�DOORZV�IRU�

WKH�VWURQJHVW�PDQLSXODWLRQ�RI�79�FRQVXPSWLRQ�EXW�LV�DOVR�FRQVLVWHQW�ZLWK�RXU�LQVLJKWV�IURP�WKH�

DERYH� FKHFN� RI� EDODQFHGQHVV� �6HFWLRQ� ����� DQG�ZLWK� HYLGHQFH� IURP� WKH� (96� EDVHG� RQ� 79�

RZQHUVKLS�DV�D�PDQLSXODWLRQ�YDULDEOH��$SSHQGL[�&����

����7DEOH���DERXW�KHUH�����

,Q�)LJXUH����ZH�H[SDQG�RXU�WLPH�XVH�DQDO\VLV�WR�LQFOXGH�RWKHU�DFWLYLWLHV��)RU�FRPSDULVRQ��ZH�

LQFOXGH�79�FRQVXPSWLRQ�DV�SDUW�RI�WKH�VHYHQ�WLPH�XVH�LWHPV��ZLWK�WKH�UHVLGXDO�LQWHUSUHWHG�DV�

KRXUV�RI�VOHHS��:H�ILQG�QR�FKDQJHV�LQ�WKH�UHVLGXDO��ZKLFK�FRQWUDGLFWV�WKH�LGHD�WKDW�LQGLYLGXDOV�

VXEVWLWXWH�VOHHS�ZLWK� LQFUHDVHG�79�YLHZLQJ��7KH�VDPH� LV� WUXH� IRU�FKLOG�FDUH��ZRUN�� WUDLQLQJ��

UHSDLUV�� DQG� KREELHV�� 7KLV� VXJJHVWV� WKDW� UHVSRQGHQWV� GLIIHUHQWLDWH� EHWZHHQ� KREELHV� DQG� 79�

ZDWFKLQJ�VLQFH�WKH�ODWWHU�LQFUHDVHV�VLJQLILFDQWO\��7KH�VHFRQG�VLJQLILFDQW�ILQGLQJ�LQ�)LJXUH���LV�

WKDW�DFFHVV�WR�SULYDWH�79�OHDGV�WR�D�UHGXFWLRQ�RI�DERXW�RQH�DQG�D�KDOI�KRXUV�RI�WLPH�VSHQW�RQ�

������������������������������������������������������������
���7KH�UHVXOWV�RI�WKLV�DQDO\VLV�DUH�VLPLODU�ZKHQ�ZH�HPSOR\�WKH�DIRUHPHQWLRQHG�PRQWK�EDVHG�LQVWHDG�RI�\HDU�EDVHG�
WUHDWPHQW�LGHQWLILFDWLRQ�IRU�SULYDWH�79��)RU�WKLV�SXUSRVH��ZH�UHGHILQH�WKH�WUHDWPHQW�VWDWXV�IRU�62(3�UHVSRQGHQWV�
ZKR�OLYHG�LQ�WUHDWPHQW�FRXQWLHV�DQG�ZHUH�LQWHUYLHZHG�H[WUDRUGLQDULO\�ODWH�LQ������DIWHU�WKH�DQQXDO�ILHOGZRUN�SKDVH��
7KDQNV�WR�RXU�ORQJLWXGLQDO�DSSURDFK�XVLQJ�VHYHUDO�ZDYHV�RI�62(3�GDWD��ZH�FDQ�HDVLO\�LPSOHPHQW�WKLV�FKHFN�E\�
VKLIWLQJ�WKH�WUHDWPHQW�VWDUW�IURP������WR������IRU�WKRVH�IHZ�UHVSRQGHQWV��1 ����ZKR�FRXOG�KDYH�VWDUWHG�ZDWFKLQJ�
SULYDWH�79�VKRUWO\�EHIRUH�WKHLU������LQWHUYLHZ��
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KRXVHZRUN�SHU�ZHHN��:KLOH�79�VLJQDOV�DUH�XQOLNHO\�WR�DIIHFW�WKLV�DFWLYLW\�RWKHU�WKDQ�WKURXJK�

WKH�HIIHFW�RI�ZDWFKLQJ�79��WKH�UHVXOWV�VXJJHVW�WKDW�KRXVHZRUN�FRXOG�EH�D�SRVVLEOH�VXEVWLWXWH��

7KLV�LQWHUSUHWDWLRQ�LV�VXSSRUWHG�IXUWKHU�E\�WKH�REVHUYDWLRQ�RI�D�VLPLODU�HIIHFW�VL]H�IRU�KRXVHZRUN�

FRPSDUHG�WR�WKH�LQFUHDVH�LQ�79�KRXUV���

����)LJXUH���DERXW�KHUH�����

5.3 Main Results 

7DEOH���SUHVHQWV�WKH�LQWHQW�WR�WUHDW�HIIHFWV�RI�79�RQ�LQGLYLGXDO�ZHOO�EHLQJ��:H�UHJUHVV�ZHOO�

EHLQJ�LQGLFDWRUV�RQ�79�VLJQDO�UHFHLSW�LQ�DQ�LQGLYLGXDO�IL[HG�HIIHFWV�PRGHO�DV�VKRZQ�LQ�FROXPQ�

RQH��,Q�FROXPQ�WZR��ZH�DGG�FRYDULDWHV��7KH�UHVXOWV�VKRZ�QR�HYLGHQFH�RI�DQ\�KHDOWK�LPSDLUPHQWV�

IURP�WKH�KHDOWK�VDWLVIDFWLRQ�PHDVXUH�GXH�WR�WKH�RSSRUWXQLW\�WR�ZDWFK�PRUH�79��6LPLODUO\��JHWWLQJ�

D� WHUUHVWULDO� SULYDWH� 79� VLJQDO� KDV� QR� HIIHFW� RQ� ERWK� YLVLWLQJ� WKH� GRFWRU� DQG� WKH� QXPEHU� RI�

GRFWRUDO�YLVLWV��

����7DEOH���DERXW�KHUH�����

7DEOH���DOVR�VKRZV� WKH�HIIHFW�RI�79�VLJQDO� UHFHSWLRQ�RQ� OLIH�VDWLVIDFWLRQ��+HUH��ZH�REWDLQ�D�

VLJQLILFDQWO\�SRVLWLYH�HIIHFW�WKDW�LV�UREXVW�WR�WKH�LQFOXVLRQ�RI�FRYDULDWHV��5HFHLYLQJ�SULYDWH�79�

LQFUHDVHV� LQGLYLGXDO� KDSSLQHVV��ZKLFK� FRQWUDGLFWV� SUHYLRXV� UHVHDUFK� ILQGLQJV� DV�ZHOO� DV� RXU�

LQLWLDO�FRUUHODWHV��6HFWLRQ�������2YHUDOO��XQKDSS\�LQGLYLGXDOV�LQ�SRRU�KHDOWK�VHHP�WR�VHOI�VHOHFW�

WKHPVHOYHV� LQWR� WKH� JURXS� RI� LQWHQVLYH�YLHZHUV�� :KHQ� WKLV� VHOHFWLRQ� SUREOHP� LV� UHPRYHG��

WHOHYLVLRQ�DSSHDUV�LUUHOHYDQW�IRU�KHDOWK�FRQGLWLRQV�DQG�HYHQ�EHQHILWV�LQGLYLGXDO�KDSSLQHVV��

����7DEOH���DERXW�KHUH�����

7DEOH���GLVSOD\V�ORFDO�DYHUDJH�WUHDWPHQW�HIIHFWV�YLD�,9�IL[HG�HIIHFWV�HVWLPDWLRQV��:H�XVH��WKH�

RFFXUUHQFH�RI�SULYDWH�79�VLJQDOV�YLD�WHUUHVWULDO�IUHTXHQFLHV�DV�DQ�LQVWUXPHQW�IRU�HQGRJHQRXV�79�

FRQVXPSWLRQ��$FURVV�DOO�WKUHH�KHDOWK�LQGLFDWRUV�DQG�UHJDUGOHVV�RI�VSHFLILFDWLRQ��ZH�ILQG�QR�HIIHFW�

RQ�LQGLYLGXDO�KHDOWK�IURP�ZDWFKLQJ�PRUH�79��UHMHFWLQJ�WKH�H[SHFWDWLRQ�RI�FRUUHVSRQGLQJ�KHDOWK�

LPSDLUPHQWV��$V�LQGLFDWHG�E\�WKH�)�VWDWLVWLFV��WKLV�]HUR�UHVXOW�LV�QRW�GXH�WR�ZHDN�PDQLSXODWLRQ�

RI�79�ZDWFKLQJ��7KH� OLIH�VDWLVIDFWLRQ� UHVXOW� VXSSRUWV� WKH� LGHD� WKDW�H[RJHQRXVO\�PDQLSXODWHG�

LQFUHDVHV�LQ�79�FRQVXPSWLRQ�LPSURYH�LQGLYLGXDO�KDSSLQHVV��DQG�LW�LV�UREXVW�WR�WKH�DGGLWLRQ�RI�

FRYDULDWHV��2QH�PRUH�KRXU�RI�79�FRQVXPSWLRQ�SHU�ZHHN�LQFUHDVHV�WKH�VFRUH�E\�PRUH�WKDQ������
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SRLQWV��7R�SXW�WKDW�LQWR�SHUVSHFWLYH��KDSSLQHVV�UHVHDUFK�EDVHG�RQ�62(3�GDWD�VKRZV�UHGXFWLRQV�

LQ� OLIH� VDWLVIDFWLRQ�ZKHQ� LQGLYLGXDOV�EHFRPH�XQHPSOR\HG��ZLWK� HIIHFW� VL]HV�YDU\LQJ� URXJKO\�

EHWZHHQ�����DQG���RQ�WKH����SRLQW�VFDOH��&ODUN�HW�DO��������.DVVHQERHKPHU�DQG�+DLVNHQ�'H1HZ�

������&KDGL��������7KLV�VXJJHVWV�WKDW�LQFUHDVLQJ�79�FRQVXPSWLRQ�E\�DERXW���WR���ZHHNO\�KRXUV�

FRXOG�FRPSHQVDWH�WKH�XQHPSOR\HG�IRU�WKHLU�ORVV�RI�KDSSLQHVV��

5.4 Discussion of Exclusion Restriction and Sensitivity Analyses�

7KH�,9�UHVXOWV�DUH�YDOLG�XQGHU�WKH�DVVXPSWLRQ�WKDW�79�FRQVXPSWLRQ�LV�WKH�RQO\�FKDQQHO�WKURXJK�

ZKLFK�WKH�WHOHYLVLRQ�VLJQDO�DIIHFWV�ZHOO�EHLQJ��:H�GLVFXVV�SRVVLEOH�YLRODWLRQV�RI�WKLV�H[FOXVLRQ�

UHVWULFWLRQ�� LQFOXGLQJ� LGHDV� WKDW� PD\� EH� WR� VRPH� H[WHQW� VSHFXODWLYH�� EHIRUH� ZH� SURYLGH� D�

VXPPDU\�RI�VHQVLWLYLW\�DQDO\VHV�IRU�RXU�PDLQ�UHVXOWV���

)LUVW��WKH�SURJUDP�RQ�SULYDWH�79�PD\�EH�SROLWLFDOO\�ELDVHG�LQ�IDYRU�RI�WKRVH�ZKR�ZHUH�PRUH�

OLNHO\� WR� UHFHLYH�D�FHUWDLQ�FKDQQHO��*LYHQ� WKH�KLVWRULFDO� LQFLGHQFH� �$SSHQGL[�$���RQH�PLJKW�

VSHFXODWH�WKDW�SHRSOH�EHFDPH�KDSSLHU�GXH�WR�SROLWLFDO�IDYRULWLVP�DQG�KHQFH�KDG�PRUH�SROLWLFDOO\�

FRQYHQLHQW�QHZV�FRYHUDJH�LQ�WKHLU�UHJLRQ��+RZHYHU��DV�ZH�SRLQW�RXW�EHORZ�LQ�6HFWLRQ����SROLWLFV�

ZDV� FHUWDLQO\� QRW� WKH� IRFXV� RI� FRPPHUFLDO� 79� RUJDQL]HUV�� EXW� LQVWHDG� ILFWLRQ�EDVHG�

HQWHUWDLQPHQW�RIIHUV�SUHGRPLQDWHG�LQ�WKHLU�SURJUDPV����6HFRQG��WKHUH�FRXOG�EH�D�GLUHFW�KHDOWK�

HIIHFW�OLQNHG�WR�79�VLJQDOV�DQG�SRVVLEOH�UDGLDWLRQ��:KLOH�UHVHDUFK�RQ�HOHFWUR�PDJQHWLF�UDGLDWLRQ�

LV�RIWHQ�SODJXHG�E\�HQGRJHQHLW\�DQG�GDWD� LVVXHV�� VRPH�VWXGLHV� LQGLFDWH�SRVVLEOH�KHDOWK� ULVNV�

�=DPDQLDQ� DQG� +DUGLPDQ� ������� +RZHYHU�� HYHQ� LI� WKRVH� KHDOWK� FRQFHUQV� ZHUH� MXVWLILHG��

UDGLDWLRQ�XQOLNHO\�SOD\V�D�UROH�LQ�RXU�ILQGLQJV�VLQFH�LQGLYLGXDOV�DUH�RQO\�H[SRVHG�WR�DGGLWLRQDO�

VLJQDOV�IURP�WUDQVPLWWHU�VWDWLRQV�WKDW�DOUHDG\�EURDGFDVWHG�SXEOLF�PHGLD�SURJUDPV�RQ�HYHQ�PRUH�

SRZHUIXO�IUHTXHQFLHV����)XUWKHUPRUH��RXU�UHVXOWV�FRQVLVWHQWO\�VKRZ�WKDW�KHDOWK�LV�QRW�UHGXFHG�LQ�

UHJLRQV�ZLWK�SULYDWH�79�VLJQDO�UHFHSWLRQ�YLD�WHUUHVWULDO�IUHTXHQFLHV��7KLUG��RQH�PLJKW�FRQMHFWXUH�

WKDW�WKH�SUREDELOLW\�RI�UHFHLYLQJ�79�VLJQDOV�RQ�SRZHUIXO�IUHTXHQFLHV�ZDV�KLJKHU� LQ�DUHDV�IDU�

IURP�(DVW�*HUPDQ\��ZKHUHDV�SHRSOH�OLYLQJ�QHDU�WKH�ERUGHU�H[SHULHQFHG�LQFUHDVHG�XQFHUWDLQW\�

VXUURXQGLQJ�WKH�SROLWLFDO�VLWXDWLRQ�LQ�WKH�QHLJKERULQJ�FRXQWU\�GXULQJ�RXU�LQYHVWLJDWLRQ�SHULRG��

������������������������������������������������������������
���:H�FRQGXFW�DQ�HPSLULFDO�WHVW�E\�LGHQWLI\LQJ�62(3�UHVSRQGHQWV�ZKR�KDYH�VHOI�UHSRUWHG�SUHIHUHQFHV�IRU�SROLWLFDO�
SDUWLHV�� 6XEJURXS� DQDO\VHV� �LQ� WKH� YHLQ� RI� WKRVH� FRQGXFWHG� LQ� 6HFWLRQ� ����� UHYHDO� QR� HYLGHQFH� RI� HIIHFW�
KHWHURJHQHLW\��ZKLFK�FRQWUDGLFWV�WKH�LGHD�WKDW�SROLWLFDO�ELDV�SOD\V�D�UROH�LQ�RXU�ILQGLQJV���
���&RQVLGHU� WKH� FDVH� RI� WKH�:HVHO� WUDQVPLWWHU� VWDWLRQ��ZKLFK�ZDV�EXLOW� GXULQJ� WKH�����V� FRQVWUXFWLRQ�SKDVH� WR�
HVWDEOLVK�*HUPDQ\¶V� VHFRQG� SXEOLF� 79� FKDQQHO� =')� �VHH� )LJXUH�$���� 7KH�:HVHO� VWDWLRQ� KDG�PRUH� SRZHUIXO�
IUHTXHQFLHV� WKDQ� WKH�IUHTXHQF\��RQ�ZKLFK�57/SOXV�ZDV�EURDGFDVW�LQ� WKH� ODWH�����V�� ,Q� OLQH�ZLWK�RXU�KLVWRULFDO�
GRFXPHQWDWLRQ��$SSHQGL[�$���SXEOLF�PHGLD�SURJUDPV�KDG�SULRULW\��ZKHUHDV�57/SOXV�UHFHLYHG�D�UHPDLQLQJ�EXW�VWLOO�
TXLWH�SRZHUIXO����N:�IUHTXHQF\��*LYHQ�WKH�VWDWLRQ¶V�KLVWRULFDO�UHOHYDQFH��WKH�:HVHO�WUDQVPLWWHU��Sender�:HVHO��
LV�FRYHUHG�RQ�:LNLSHGLD��ZKHUH�DGGLWLRQDO�LQIRUPDWLRQ�FDQ�EH�IRXQG��
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+RZHYHU��DV�GLVFXVVHG�LQ�$SSHQGL[�%��RXU�VHQVLWLYLW\�DQDO\VHV�VKRZ�WKDW�H[FOXGLQJ�UHJLRQV�DW�

WKH� ERUGHU� GRHV� QRW� OHDG� WR� GLIIHUHQW� ILQGLQJV�� LQFUHDVLQJ� RXU� FRQILGHQFH� WKDW� WKH� H[FOXVLRQ�

UHVWULFWLRQ�KROGV��

:H�IXUWKHU�FRQGXFW�D�VHULHV�RI�FKHFNV�WKDW�GHPRQVWUDWH�WKH�UREXVWQHVV�RI�RXU�PDLQ�ILQGLQJV�

�VHH�$SSHQGL[�%���)LUVW��ZH�HPSOR\�VHYHUDO�PHWKRGV�WR�FDOFXODWH�79�VLJQDOV�DV�DOWHUQDWLYHV�WR�

DYHUDJLQJ�VTXDUH�NLORPHWHU�UDVWHU�YDOXHV�DW�WKH�FRXQW\�OHYHO��7DEOH�%����6HFRQG��ZH�LQFUHDVH�

WKH�VLJQDO�WKUHVKROG�IRU�FRXQWLHV�GHILQHG�DV�WUHDWPHQW�UHJLRQV�LQ�IRXU�VWHSV��IURP����G%X9�P�WR�

���G%X9�P��7DEOH�%����7KLUG��ZH�H[DPLQH�RXU�GHFLVLRQ�WR�XVH�VLJQDO�VWUHQJWK�WKUHVKROGV�IRU�D�

ELQDU\�GLVWLQFWLRQ�EHWZHHQ�WUHDWPHQW�DQG�FRQWURO�UHJLRQV�E\�HPSOR\LQJ�D�OLQHDU�VLJQDO�VWUHQJWK�

YDULDEOH� �7DEOH�%����)RXUWK��ZH�UHSODFH�RXU�\HDU�EDVHG� WUHDWPHQW�DVVLJQPHQW�ZLWK�D�PRQWK�

EDVHG�LGHQWLILFDWLRQ��DOORZLQJ�XV�WR�FRQVLGHU�SDUWLFXODU�ODWH�LQWHUYLHZHHV�LQ������DV�WUHDWHG�E\�

SULYDWH� 79� �7DEOH� %���� )LIWK��ZH� YDU\� WKH� VDPSOH� GHILQLWLRQ� WR�PLQLPL]H� WKH� OLNHOLKRRG� RI�

KRXVHKROGV� LQ� FRQWURO� UHJLRQV� UHFHLYLQJ� SULYDWH� 79� FKDQQHOV� WKURXJK� DOWHUQDWLYH� ZD\V�� IRU�

H[DPSOH� E\� H[FOXGLQJ� FRXQWLHV� WKDW� SRWHQWLDOO\� UHFHLYHG� WHOHYLVLRQ� VLJQDOV� RQ� ORZ�SRZHUHG�

IUHTXHQFLHV�IRU�D�FKHFN�ZLWK�µFOHDQ¶�FRQWURO�UHJLRQV��7DEOH�%����6L[WK��ZH�LQVSHFW�RXU�HPSLULFDO�

SURFHGXUH�FRQFHUQLQJ�LQGLYLGXDOV�ZKR�PRYHG�EHWZHHQ�UHJLRQV�GXULQJ�RXU�LQYHVWLJDWLRQ�SHULRG�

�7DEOH�%����6HYHQWK��ZH�H[SDQG�RXU�PRGHO�E\�DGGLQJ�FRQWURO�YDULDEOHV�VXFK�DV�VXUYH\�IDFWRUV��

LQFOXGLQJ�WKH�ZHHNGD\�RI�WKH�LQWHUYLHZ�DQG�ZHDWKHU�FRQGLWLRQV��7DEOH�%����)LQDOO\��ZH�H[DPLQH�

ZKHWKHU�WKH�GHILQLWLRQ�RI�NH\�YDULDEOHV�LV�LPSRUWDQW�DQG�SHUIRUP�TXDQWLOH�EDVHG�DQDO\VHV�IRU�

79� FRQVXPSWLRQ� DQG� ERWK� VDWLVIDFWLRQ� YDULDEOHV� �7DEOH� %����:H� FRQFOXGH� IURP� DOO� RI� WKH�

DGGLWLRQDO�DQDO\VHV�WKDW�WKH�UHVXOWV�DUH�KLJKO\�UREXVW�DQG�FRQILUP�RXU�PDLQ�ILQGLQJ��79�PDNHV�

SHRSOH�KDSS\��QRW�XQKDSS\��

5.5 Effect Heterogeneity�

:H�IXUWKHU�LQYHVWLJDWH�RXU�PDLQ�ILQGLQJ�E\�H[DPLQLQJ�JURXSV�WKDW�PD\�EH�DIIHFWHG�GLIIHUHQWLDOO\�

E\�WKH�WHOHYLVLRQ�WUHDWPHQW��3UHYLRXV�UHVHDUFK�RQ�ZHOO�EHLQJ�FRQVLGHUV�IHPDOHV�DQG�\RXQJ�DGXOWV�

DV� SDUWLFXODU� LQWHUHVWLQJ� VXEJURXSV� RI� 79� YLHZHUV�� VLQFH� FRPPHUFLDO� EURDGFDVWHUV� WDUJHW�

DXGLHQFHV�ZKR�DUH�SRWHQWLDOO\�PRUH�VXVFHSWLEOH�WR�DGYHUWLVHPHQWV�WKDQ�RWKHUV��%HQHVFK�HW�DO��

������� 0RWLYDWHG� E\� UHFHQW� 79� UHVHDUFK� �H�J�� 'XUDQWH� HW� DO�� ������� ZH� IXUWKHU� H[DPLQH�

GLIIHUHQFHV�EHWZHHQ�ORZ�DQG�KLJK�HGXFDWHG�LQGLYLGXDOV��WHVWLQJ�WKH�LGHD�RI�SULYDWH�79�DV�OLJKW�

HQWHUWDLQPHQW�IRU�WKH�XQHGXFDWHG��:H�DOVR�GLVWLQJXLVK�EHWZHHQ�KRXVHKROGV�ZLWK�FKLOGUHQ�YHUVXV�

WKRVH�ZLWKRXW��JLYHQ�WKDW�SULYDWH�79�PD\�EH�SDUWLFXODUO\�DWWUDFWLYH�WR�SDUHQWV�ZLWK�PLQRUV���
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����7DEOH���DERXW�KHUH�����

7DEOH���SUHVHQWV�WKH�HYLGHQFH�IRU�SRVVLEOH�VXEVDPSOH�GLIIHUHQFHV�LQ�WKH�HIIHFW�RI�WHOHYLVLRQ�RQ�

OLIH�VDWLVIDFWLRQ��$�FRPSDULVRQ�RI�WKH�SRLQW�HVWLPDWHV�IRU�JHQGHU�LQGLFDWHV�WKDW�WKH�KDSSLQHVV�

HIIHFW� RI� SULYDWH� 79� DFFHVV� PD\� EH� GULYHQ� E\� IHPDOHV�� :KLOH� VXFK� D� ILQGLQJ� ZRXOG� EH�

LQIRUPDWLYH�LQ�OLJKW�RI�UHVHDUFK�RQ�ZRPHQ¶V�HPSRZHUPHQW�YLD�79��-HQVHQ�DQG�2VWHU��������D�

GLUHFW� WHVW� XVLQJ� LQWHUDFWLRQ� WHUPV� \LHOGV� QR� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH�� 6LPLODUO\�� LW�

DSSHDUV�WKDW�RXU�PDLQ�ILQGLQJ�LV�QRW�GULYHQ�E\�RQH�VSHFLILF�DJH�JURXS��'XH�WR�LWV�WDUJHW�DXGLHQFH�

RI�\RXQJ�LQGLYLGXDOV��LW�LV�LQWHUHVWLQJ�WR�REVHUYH�WKDW�WKH�HIIHFW�RI�SULYDWH�79�LV�TXLWH�VWURQJ�IRU�

ROGHU� LQGLYLGXDOV�� ,Q� WHUPV� RI� HGXFDWLRQ�� RXU� VXEJURXS� DQDO\VLV� UHYHDOV� QR� FOHDU� HIIHFW�

KHWHURJHQHLW\��+LJKHU�HGXFDWHG� LQGLYLGXDOV�UHVSRQG� OHVV�SRVLWLYHO\� WR�SULYDWH�79�WKDQ� ORZHU�

HGXFDWHG��EXW�WKH�HIIHFW�LV�VWLOO�VLJQLILFDQW�IRU�WKLV�VXEJURXS��7KXV��WKH�HYLGHQFH�FRXQWHUV�WKH�

QRWLRQ�WKDW�79�LV�VRPH�W\SH�RI�OLJKW�HQWHUWDLQPHQW�DQG��LQ�WXUQ��RQO\�IRU�WKH�SRRUO\�HGXFDWHG��

7KLV�LV�LQWHUHVWLQJ�LQ�OLJKW�RI�UHVHDUFK�RQ�FKLOGUHQ¶V�FRJQLWLYH�GHYHORSPHQW�WKDW�VKRZV�QHJDWLYH�

HIIHFWV�RI�SULYDWH�79�LQ�PRUH�HGXFDWHG�IDPLOLHV��+HUQ V�HW�DO���������)LQDOO\��WKH�KDSSLQHVV�

HIIHFW�LV��HVSHFLDOO\�VWURQJ�IRU�WKRVH�OLYLQJ�LQ�D�KRXVHKROG�ZLWK�FKLOGUHQ��ZKLFK�LV�FRQVLVWHQW�

ZLWK� WKH� K\SRWKHVLV� WKDW� IDPLOLHV�ZLWK� FKLOGUHQ�PD\� EHQHILW� IURP� WHOHYLVLRQ� VLQFH� WKH\� FDQ�

UHSODFH�RWKHU�IRUPV�RI�VSHQGLQJ�WLPH�ZLWK�WKHLU�FKLOGUHQ�E\�ZDWFKLQJ�79�WRJHWKHU��+RZHYHU��

JLYHQ�WKDW�WKH�HIIHFW�LV�DOVR�VLJQLILFDQW�IRU�KRXVHKROGV�ZLWKRXW�FKLOGUHQ��VXFK�VXEVWLWXWLRQ�HIIHFW�

FDQQRW� H[SODLQ� WKH� RYHUDOO� LPSURYHPHQW� LQ� LQGLYLGXDO� OLIH� VDWLVIDFWLRQ� FDXVHG� E\� 79��

&RQVLGHULQJ� WKDW� GLUHFW� WHVWV� YLD� LQWHUDFWLRQ� WHUPV� UHMHFW� WKH� LGHD� RI� VLJQLILFDQW� HIIHFW�

KHWHURJHQHLW\� LQ� DOO� WKH� FDVHV�� ZH� FRQFOXGH� WKDW� WKH� KDSSLQHVV�LQFUHDVLQJ� HIIHFW� RI� 79� LV�

UHPDUNDEO\�UREXVW�DQG�UDWKHU�LQGHSHQGHQW�RI�LQGLYLGXDO�EDFNJURXQG���

5.6 Extension of Time Period 

$Q�LQWHUHVWLQJ�TXHVWLRQ�LV�ZKHWKHU�WKH�KDSSLQHVV�HIIHFW�LV�VKRUW��RU�ORQJ�WHUP�LQ�QDWXUH��5HFDOO�

WKDW�ZH�IRFXV�RQ�WKH�PDLQ�SKDVH�RI������WR�������VLQFH�WKH�62(3�WLPH�XVH�EDWWHU\�GRHV�QRW�

LQFOXGH� LQIRUPDWLRQ� RQ� 79� FRQVXPSWLRQ� EH\RQG� ������ 7KHUHIRUH�� ZH� DUH� UHVWULFWHG� LQ� RXU�

HIIRUWV�WR�LQVSHFW�WKH�ORQJ�WHUP�HIIHFWV�RI�SULYDWH�79�H[SRVXUH�YLD�WHUUHVWULDO�IUHTXHQFLHV��EXW�

ZH�FDQ�H[SDQG� WKH�GDWD� IRU�VXSSOHPHQWDU\� LQWHQW�WR�WUHDW�DQDO\VHV�XVLQJ�RXU�PDLQ�RXWFRPHV�

YDULDEOHV�DV�EHIRUH�DQG�SULYDWH�79�DFFHVV�DV�WKH�LQGHSHQGHQW�YDULDEOH�ZLWKRXW�FRQVLGHULQJ�D�

PDQLSXODWLRQ� YDULDEOH��%\� H[WHQGLQJ� WKH� LQYHVWLJDWLRQ� XQWLO� ������ZH� DGG� VHYHUDO� WUHDWPHQW�

\HDUV�YLD�WHUUHVWULDO�79�VLJQDOV�SULRU�WR�WKH�WLPH�ZKHQ�SULYDWH�79�EHFDPH�XQLYHUVDOO\�DFFHVVLEOH�
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DFURVV�*HUPDQ\��)XUWKHUPRUH��ZH�DGG�GDWD�IURP�WKH�VXUYH\�ZDYHV�RI������DQG������WR�UDLVH�

WKH�QXPEHU�RI�WUHDWPHQW�IUHH�\HDUV�ZLWKRXW�SULYDWH�79�VLJQDOV�IRU�ERWK�FRQWURO�DQG�WUHDWPHQW�

UHJLRQV��DOORZLQJ�IRU�D�EDODQFHG�QXPEHU�RI�WUHDWPHQW�DQG�FRQWURO�\HDUV��,Q�OLQH�ZLWK�RXU�VKRUW�

UXQ�DQDO\VLV��ZH�DOVR�H[FOXGH�LQGLYLGXDOV�ZKR�PRYHG�EHWZHHQ�FRXQWLHV�ZLWKLQ�WKH�LQYHVWLJDWLRQ�

SHULRG�IRU�RXU�ORQJ�UXQ�DQDO\VLV��

����)LJXUH���DERXW�KHUH�����

%DVHG�RQ�D�G\QDPLF�UHGXFHG�IRUP�UHJUHVVLRQ�DQDO\VLV��)LJXUH���GLVSOD\V�WKH�G\QDPLF�HYROXWLRQ�

RI� LQWHQW�WR�WUHDW� FRHIILFLHQWV� IRU� WKH� LQGLYLGXDO� ZHOO�EHLQJ� PHDVXUHV� WKDW� DUH� FRQWLQXRXVO\�

DYDLODEOH�LQ�WKH�62(3�DFURVV�\HDUV��7R�DOORZ�IRU�DQ�LQYHVWLJDWLRQ�LQWR�SRVVLEOH�ORQJ�UXQ�HIIHFWV�

RI�79��ZH�GHILQH� LQWHQW�WR�WUHDW� UHJLRQV�DV� WKRVH�ZLWK�D�SULYDWH�79�VLJQDO� LQ�������3DQHO�$�

VKRZV�WKDW�UHFHLYLQJ�SULYDWH�79�KDV�QR�QHJDWLYH�HIIHFW�RQ�KHDOWK�VDWLVIDFWLRQ�DFURVV�DOO� IRXU�

WUHDWPHQW� \HDUV� LQ� FRPSDULVRQ� WR� WKH� ����� EDVHOLQH�� 7KH� LOOXVWUDWLRQ� HYHQ� VXJJHVWV� PLQRU�

SRVLWLYH� HIIHFWV� WKDW� DUH� QRW� LQVWDQWDQHRXV� EXW� VHHP� WR� JURZ� VORZO\� DQG� UHDFK� VWDWLVWLFDO�

VLJQLILFDQFH�LQ�WKH�ILQDO�\HDU�RI�WKH�LQYHVWLJDWLRQ�SHULRG��,Q�FRQWUDVW��3DQHO�%�VKRZV�WKDW�WKH�

SRVLWLYH�OLIH�VDWLVIDFWLRQ�HIIHFW�RI�SULYDWH�79�VHWV�LQ�LPPHGLDWHO\�LQ�������ZKLFK�LV�LQ�OLQH�ZLWK�

RXU�VKRUW�UXQ�UHVXOWV��([FHSW�IRU�������WKH�KDSSLQHVV�HIIHFW�LV�FRQWLQXRXVO\�VWURQJ�DQG�SRVLWLYH��

ZLWK�QR�HYLGHQFH�IRU�D�IDGLQJ�RXW��GHVSLWH�WKH�LQFUHDVHG�DYDLODELOLW\�RI�SULYDWH�79�YLD�FDEOH�DQG�

VDWHOOLWH�LQ�WKH�FRQWURO�UHJLRQV�����

7KH� UHVXOWV� LQ� )LJXUH� �� LQGLFDWH� WKDW� WKH� KDSSLQHVV� HIIHFW� RI� 79� LV� QRW� D� VKRUW�WHUP�

SKHQRPHQRQ��,QGLYLGXDOV�GLG�QRW�DSSHDU�WR�MXVW�ZDWFK�SULYDWH�79�VLPSO\�EHFDXVH�LW�ZDV�LQLWLDOO\�

D�QRYHO� DQG�H[FLWLQJ� H[SHULHQFH� IRU� WKHP��&RQFHUQLQJ�KHDOWK�� WKH� UHVXOWV� DUH� FOHDU� HYLGHQFH�

DJDLQVW�WKH�K\SRWKHVLV�WKDW�79�YLHZLQJ�LQFUHDVHV�LQGLYLGXDO�VLFNQHVV��'HVSLWH�D�\HDU�ORQJ�79�

WUHDWPHQW�HIIHFW�LQ�RXU�VHWWLQJ��WKLV�GLG�QRW�VHHP�WR�EH�WKH�FDVH��&RQYHUVHO\��RXU�HYLGHQFH�RQ�

KHDOWK�VDWLVIDFWLRQ�UDLVHV�WKH�TXHVWLRQ�RI�ZKHWKHU�WHOHYLVLRQ�PD\�HYHQ�LPSURYH�LQGLYLGXDO�KHDOWK��

2QH�LQWHUSUHWDWLRQ�LV�WKDW�LQFUHDVHV�LQ�OLIH�VDWLVIDFWLRQ�KDYH�D�SRVLWLYH�VSLOORYHU�LPSDFW�RQ�KHDOWK�

DV�KDSSLHU�LQGLYLGXDOV�PD\�EH�PRUH�LPPXQH�WR�SV\FKRORJLFDO�LVVXHV�VXFK�DV�GHSUHVVLRQ����7KLV�

������������������������������������������������������������
���+LVWRULFDO�FLUFXPVWDQFHV�PD\�EH�UHOHYDQW�LQ�XQGHUVWDQGLQJ�WKH�OLIH�VDWLVIDFWLRQ�HIIHFW�RI�SULYDWH�79�LQ�������D�
\HDU�PDUNHG�E\�PDMRU�FRQIOLFWV��:KLOH�WHQVLRQV�LQ�<XJRVODYLD�LQFUHDVHG�VHYHUHO\��VHWWLQJ�WKH�VWDJH�IRU�ZDU�DQG��
XOWLPDWHO\��WKH�FRXQWU\¶V�GLVLQWHJUDWLRQ��WKH�*XOI�:DU�LQ�,UDT�ZDV�DQRWKHU�PDMRU�FRQIOLFW�WKDW�GUHZ�FRQVLGHUDEOH�
DWWHQWLRQ�LQ�*HUPDQ\��*LYHQ�LWV�IRFXV�RQ�HQWHUWDLQPHQW��VHH�6HFWLRQ�����LW�LV�SRVVLEOH�WKDW�WKH�SRWHQWLDO�RI�SULYDWH�
79�WR�PDNH�SHRSOH�KDSSLHU�ZDV�OLPLWHG�GXULQJ�D�WLPH�ZKHQ�KXQGUHGV�RI�WKRXVDQGV�RI�*HUPDQV�PDUFKHG�LQ�SURWHVW��
ZKLOH�WKH�62(3�ILHOGZRUN�SKDVH�RI������ZDV�WDNLQJ�SODFH���
���6HH�$UJ\OH��������RQ�WKH�LGHD�RI�KDSSLQHVV�DV�D�FDXVH�RI�KHDOWK�E\�KLJKOLJKWLQJ�WKH�UROH�RI�SRVLWLYH�PRRGV���
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LQWHUSUHWDWLRQ�LV�DPSOLILHG�E\�WKH�YLVXDO�HYLGHQFH�LQ�)LJXUH����ZKLFK�VKRZV�WKDW�WKH�SRVLWLYH�OLIH�

VDWLVIDFWLRQ�HIIHFW�KDSSHQV�ILUVW��DQG�SRVLWLYH�KHDOWK�VDWLVIDFWLRQ�HIIHFWV�WUDLO�EHKLQG���

,Q�D�FRPSOHPHQWDU\�LQWHQW�WR�WUHDW�DQDO\VLV�XVLQJ�D�VLQJOH�WUHDWPHQW�GXPP\�IRU�OLYLQJ�LQ�D�

UHJLRQ�ZLWK�SULYDWH�79�YLD�WHUUHVWULDO�IUHTXHQFLHV��ZH�DJDLQ�ILQG�D�VLJQLILFDQW�KDSSLQHVV�HIIHFW��

:H�DOVR�ILQG�D�ZHDNO\�VLJQLILFDQW�KHDOWK�VDWLVIDFWLRQ�HIIHFW��$V�VKRZQ�LQ�7DEOH�'���WKH�HIIHFW�

VL]HV�IRU�ERWK�RXWFRPH�YDULDEOHV�DUH�KLJKO\�VLPLODU��,Q�WKH�FRXUVH�RI�WKLV�DQDO\VLV��ZH�SD\�VSHFLDO�

DWWHQWLRQ�WR�UHJLRQV�SRWHQWLDOO\�UHFHLYLQJ�SULYDWH�79�RQ�ORZ�SRZHUHG�IUHTXHQFLHV��ZKLFK�FRXOG�

EH�DQ�LVVXH�LQ�VXFK�D�ORQJ�UXQ�DQDO\VLV��:KLOH�RQO\�SRZHUIXO�79�VLJQDOV�DSSHDU�WR�EH�UHOHYDQW�

IRU�79�FRQVXPSWLRQ�LQ�RXU�VKRUW�UXQ�DQDO\VLV��VHH�6HFWLRQ�������LQGLYLGXDOV�LQ�ORZ�SRZHU�VLJQDO�

DUHDV�PD\� VWDUW� ZDWFKLQJ� SULYDWH� 79� RYHU� WLPH�� H�J�� E\�PRGLI\LQJ� WKHLU� 79� FRQILJXUDWLRQ��

1HYHUWKHOHVV�� WKH� UHVXOWV� KDUGO\� FKDQJH�ZKHQ�ZH� FRQVLGHU� RQO\� µFOHDQ¶� FRQWURO� UHJLRQV�� L�H��

FRQWURO�FRXQWLHV�ZLWKRXW�DQ\�SULYDWH�79�VLJQDOV�LQGHSHQGHQW�RI�SRZHU����

,Q�WKH�VDPH�YHLQ��ZH�XVH�RWKHU�KHDOWK�PHDVXUHV�IURP�WKH�62(3�WR�FRQGXFW�DGGLWLRQDO�DQDO\VHV�

RI�SRVVLEOH� ORQJ�UXQ�HIIHFWV��DV�GHSLFWHG� LQ�7DEOH�'���3DQHO�$�UHYHDOV� WKDW� WKH�PHDVXUHV�IRU�

GRFWRU�YLVLWV��L�H��YLVLWHG�D�GRFWRU��QXPEHU�RI�GRFWRU�YLVLWV��UHPDLQ�XQDIIHFWHG�ZKHQ�ZH�H[SORLW�

WZR� DGGLWLRQDO� \HDUV� RI� 79� WUHDWPHQW�� %\� XVLQJ� RXU� ORQJ� SDQHO�� ZH� FDQ� QRZ� DOVR� DQDO\]H�

LQIRUPDWLRQ� RQ� KRVSLWDO� VWD\V��ZKLFK� DUH� DYDLODEOH� IRU� WZR� WUHDWPHQW� \HDUV� DQG�PD\� UHIOHFW�

VWURQJ�GLVSDULWLHV�LQ�LQGLYLGXDO�KHDOWK��3DQHO�%�VKRZV�WKDW�WHOHYLVLRQ�KDV�QR�VLJQLILFDQW�HIIHFWV�

RQ�LOO�KHDOWK��LQGHSHQGHQW�RI�WKH�FKRVHQ�GHILQLWLRQ��L�H��LQFLGHQFH�RI�D�KRVSLWDO�YLVLW��QXPEHU�RI�

KRVSLWDO�YLVLWV���:KLOH�WKHVH�ILQGLQJV�GR�QRW�SURYLGH�DGGLWLRQDO�VXSSRUW�IRU�WKH�LGHD�RI�SRVLWLYH�

KHDOWK�HIIHFWV��LW�LV�LPSRUWDQW�WR�FRQVLGHU�WKDW�JRLQJ�WR�WKH�KRVSLWDO�RU�YLVLWLQJ�D�GRFWRU�LV�XVXDOO\�

D�FRQVHTXHQFH�RI�VHYHUH�KHDOWK�SUREOHPV��)RU�H[DPSOH��YDULDWLRQ�LQ�KHDOWK�GXH�WR�PRRG�FKDQJHV�

PLJKW� QRW� EH� UHIOHFWHG� LQ� VXFK� LQGLFDWRUV� RI� LOO�KHDOWK�� ,PSRUWDQWO\�� ZH� FRQFOXGH� WKDW� WKH�

HYLGHQFH� DJDLQVW� GHWULPHQWDO� ORQJ�UXQ� KHDOWK� HIIHFWV� LV� QRZ�ZHOO�JURXQGHG� RQ� D� YDULHW\� RI�

GLIIHUHQW�LQGLFDWRUV��,Q�WKH�IROORZLQJ�VXEVHFWLRQ��ZH�IXUWKHU�GLVFXVV�WKH�SRVVLELOLW\�RI�SRVLWLYH�

�RU�QHJDWLYH��KHDOWK�HIIHFWV�GXH�WR�WHOHYLVLRQ�E\�WXUQLQJ�WR�D�GLIIHUHQW�GDWDVHW��

������������������������������������������������������������
���,Q�DQ�DGGLWLRQDO�DQDO\VLV��ZH�RQO\�FRQVLGHU�LQGLYLGXDOV�DV�WUHDWHG�ZKHQ�WKH\�OLYHG�LQ�FRXQWLHV�ZLWK�KLJK�SRZHUHG�
SULYDWH�79�VLJQDOV�LQ�������:KLOH�WKH�ORQJ�UXQ�DQDO\VLV�LQ�7DEOH�'���FRQWUDU\�WR�WKH�DQDO\VLV�LQ�)LJXUH����DOVR�
FRQVLGHUV�LQGLYLGXDOV�DV�WUHDWHG�ZKHQ�WKH\�OLYHG�LQ�FRXQWLHV�ZLWK�KLJK�SRZHUHG�SULYDWH�79�VLJQDOV�VWDUWLQJ�DIWHU�
������WKLV�KDG�QR�EHDULQJ�RQ�RXU�ILQGLQJV��,Q�IDFW��GXULQJ�RXU�LQYHVWLJDWLRQ�SHULRG��WKHUH�ZDV�RQO\�RQH�VXFK�FDVH��
QDPHO\� LQ�.DVVHO��ZKHUH� D� WUDQVPLWWHU� VWDWLRQ� VWDUWHG� EURDGFDVWLQJ� ���N:�SRZHUHG� SULYDWH�79� VLJQDOV� LQ� WKH�
����V�� UHDFKLQJ�D� IHZ�UDWKHU�XQSRSXODWHG�DUHDV�QRW� IDU� IURP� WKH�(DVW�*HUPDQ�ERUGHU�� ,Q�DQRWKHU� DQDO\VLV��ZH�
SURORQJ�WKH�WUHDWPHQW�SKDVH�IRU�DQRWKHU�\HDU��:KHQ�ZH�DGG�GDWD�IURP�������WKH�UHVXOWV�KROG��
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5.7 Health-Related Expenditures�

:H�SURFHHG�E\�LQYHVWLJDWLQJ�WKH�HIIHFWV�RI�SULYDWH�79�H[SRVXUH�RQ�FRQVXPHU�DFWLYLWLHV�LQ�WKH�

(96�GDWD��8VLQJ�WKH�(96�ZDYHV�RI������DQG�������ZH�DQDO\]H�SRWHQWLDO�FKDQJHV�LQ�RXWFRPHV�

UHSRUWHG� E\� LQGLYLGXDOV� LQ� GLIIHUHQW� PXQLFLSDOLWLHV� RYHU� WLPH�� ,QGLYLGXDOV� LQ� PXQLFLSDOLWLHV�

UHFHLYLQJ�SULYDWH�79�RQ�D�SRZHUIXO� WHUUHVWULDO� IUHTXHQF\� WKDW�EHJDQ�EURDGFDVWLQJ� LQ� WKH� ODWH�

����V�DUH�FRPSDUHG�WR�LQGLYLGXDOV�LQ�PXQLFLSDOLWLHV�WKDW�ZHUH�QRW�UHFHLYLQJ�VXFK�D�SRZHUIXO�

VLJQDO� WKHQ�� 2XU� PDLQ� RXWFRPHV� DUH� LQIRUPDWLYH� DERXW� KHDOWK�UHODWHG� EHKDYLRUV� DQG� DUH�

H[DPLQHG�XVLQJ�WKH�IROORZLQJ�GLIIHUHQFH�LQ�GLIIHUHQFHV�PRGHO��

�
௜௧ݏ݁ݎݑݐ݅݀݊݁݌ݔܧ ൌ ଴ߜ ൅ ܸܶ�݁ݐܽݒ݅ݎଵܲߜ ൅ ଶ૤ሺͳͻͻ͵ሻ௜௧ߜ ൅ ݁ݐܽݒ݅ݎଷܲߜ ܸܶ ൈ ૤ሺͳͻͻ͵ሻ௜௧ ൅ �௜௧ߞ ;ϱͿ

:H�GHYLDWH�IURP�WKH�PRGHOV�XVHG�LQ�RXU�62(3�DQDO\VLV�VLQFH�ZH�FDQQRW�FRQVLGHU�LQGLYLGXDO�

IL[HG�HIIHFWV�ZKHQ�DQDO\]LQJ�WZR�ZDYHV�RI�WKH�(96�GXH�WR�LWV�UHSHDWHG�FURVV�VHFWLRQDO�QDWXUH��

1HYHUWKHOHVV��ZH� H[DPLQH� SRVVLEOH� SUH�WUHDWPHQW� GLIIHUHQFHV� EHWZHHQ� UHJLRQV� DQG� FRQVLGHU�

WKHP�LQ�WKH�UHJUHVVLRQ�DQDO\VLV��)XUWKHUPRUH��ZH�FKHFN�WKH�UREXVWQHVV�RI�RXU�ILQGLQJV�IRU�RQO\�

µFOHDQ¶� FRQWURO� UHJLRQV� E\� H[FOXGLQJ� PXQLFLSDOLWLHV� WKDW� HLWKHU� UHFHLYHG� VLJQDOV� IURP�

WUDQVPLWWHUV�RQ�OHVV�SRZHUIXO�IUHTXHQFLHV�RU�RQO\�UHFHLYHG�SRZHUIXO�VLJQDOV�IRU�D�SDUW�RI� WKH�

WLPH�SHULRG����7R�UHDIILUP�WKH�GHILQLWLRQ�RI�WKH�79�VLJQDO�UHJDUGLQJ�SRZHU�DQG�VLJQDO�VWUHQJWK��

ZH� XVH� LQIRUPDWLRQ� RQ� 79� VHW� RZQHUVKLS� DV� DQ� DOWHUQDWLYH� LQGLFDWRU� IRU� FKDQJHV� LQ� 79�

FRQVXPSWLRQ�LQ�DGGLWLRQDO�DQDO\VHV��:H�ILQG�HYLGHQFH�LQ�IDYRU�RI�VXFFHVVIXO�PDQLSXODWLRQ�YLD�

WHUUHVWULDO�79�VLJQDOV��VHH�7DEOHV�&��DQG�&����DV�ZLWK�RXU�DQDO\VLV�RI�62(3�WLPH�XVH�GDWD��

7R� XQGHUVWDQG� WKH� SRVVLEOH� HIIHFWV� RI� 79� RQ� LQGLYLGXDO� KHDOWK�� ZH� DQDO\]H� KRXVHKROG�

H[SHQGLWXUHV� RQ� YDULRXV� KHDOWK�UHODWHG� SURGXFWV� DQG� VHUYLFHV�� VXFK� DV� GRFWRUDO� VHUYLFHV��

$VVXPLQJ�WKDW�VLFN�LQGLYLGXDOV�SD\�PRUH�WR�JHW�EHWWHU��LQFUHDVHG�H[SHQGLWXUHV�RQ�VHUYLFHV�E\�

GRFWRUV� FRXOG� LQGLFDWH� SRRU� KHDOWK��+RZHYHU�� VXFK� H[SHQGLWXUHV�PD\� DOVR� UHIOHFW� LQFUHDVHG�

KHDOWK� DZDUHQHVV��)XUWKHU� H[SHQGLWXUH� LWHPV�SURPLVH� WR� VKHG� OLJKW�RQ� WKHVH�PHFKDQLVPV�� ,Q�

SDUWLFXODU�� SKDUPDFHXWLFDO� SURGXFWV�PD\� VHUYH� DV� D� KHDOWK� SUR[\�� DVVXPLQJ� WKDW� LQGLYLGXDOV�

SULPDULO\�SD\�IRU�SKDUPDFHXWLFDOV�LI�WKH\�DUH�WUXO\�LOO���

����7DEOH���DERXW�KHUH�����

������������������������������������������������������������
���([FOXGLQJ�ORZ�SRZHU�IUHTXHQF\�UHJLRQV�PD\�EH�LPSRUWDQW�LQ�WKH�(96�DQDO\VLV�GXH�WR�WKH�LQFUHDVHG�JHRJUDSKLFDO�
SUHFLVLRQ�RI�79�VLJQDO�LGHQWLILFDWLRQ��$V�DQDO\]HG�LQ�WKH�62(3��D�ORZ�SRZHU�VLJQDO�PD\�EH�LQVXIILFLHQW�LQ�VRPH�
FDVHV�WR�DIIHFW�RXWFRPHV�FRXQW\ZLGH��EXW�ZLWKLQ�FRXQWLHV��DW�WKH�PXQLFLSDOLW\�OHYHO��VXFK�ORFDO�IUHTXHQFLHV�PD\�
KDYH�DQ�LPSDFW��
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7DEOH� �¶V� FROXPQ� RQH� GHPRQVWUDWHV� WKDW� DQQXDO� H[SHQGLWXUHV� IRU� GRFWRUDO� VHUYLFHV� ZHUH�

VLJQLILFDQWO\�KLJKHU�LQ������FRPSDUHG�WR���\HDUV�HDUOLHU��URZ�RQH���ZKHUHDV�LQ�������WKHUH�ZHUH�

QR�YLVLEOH�GLIIHUHQFHV�LQ�VXFK�H[SHQGLWXUHV�EHWZHHQ�WUHDWPHQW�DQG�FRQWURO�UHJLRQV�RI�SULYDWH�79�

�URZ� WZR���)RU� WKH�PDLQ� HIIHFW� RI� SULYDWH�79�RQ� VHUYLFHV�E\�GRFWRUV��ZH�REVHUYH� D�ZHDNO\�

VLJQLILFDQW�HIIHFW�LQ�WKH�PDLQ�GDWD��URZ�WKUHH���ZKLFK�EHFRPHV�VOLJKWO\�VWURQJHU�DQG�VLJQLILFDQW�

DW�WKH����OHYHO�IRU�WKH�VPDOOHU�GDWDVHW�ZLWK�RQO\�FOHDQ�FRQWURO�UHJLRQV�LQ�FROXPQ�WZR��*LYHQ�WKH�

]HUR� UHVXOW� IRU� WKH� QXPEHU� RI� GRFWRU� YLVLWV� LQ� WKH� 62(3�� RQH� SRVVLEOH� LQWHUSUHWDWLRQ� LV� WKDW�

LQGLYLGXDOV�LQ�WKH�WUHDWPHQW�UHJLRQV�ZHQW�WR�WKH�GRFWRU�IRU�PRUH�VHULRXV�KHDOWK�LVVXHV�DQG�WKXV�

KDG� WR� SD\�PRUH�� +RZHYHU�� GHVSLWH� WKH� SRVVLELOLW\� RI� XQGHUHVWLPDWLRQ� XQGHUO\LQJ� RXU� (96�

DQDO\VLV��VHH�$SSHQGL[�&���VHYHUDO�SRLQWV�FRQWUDGLFW�VXFK�D�FRQFOXVLRQ�LQ�IDYRU�RI�D�VLJQLILFDQW�

LOO�KHDOWK�HIIHFW�IURP�ZDWFKLQJ�79��)LUVW��WKH�HIIHFW�VL]H�LV�H[WUHPHO\�VPDOO��$Q�LQFUHDVH�RI����

'HXWVFKH�0DUN��'0���WKH�FXUUHQF\�EDFN�WKHQ��WUDQVODWHV�LQWR�URXJKO\����(XUR�LQ�������ZKHQ�

DFFRXQWLQJ�IRU�LQIODWLRQ��ZKLFK�LV�QRW�PXFK�IRU�H[SHQGLWXUHV�E\�\HDU��6HFRQG��WKH�HIIHFW�LV�QRW�

SDUWLFXODUO\�UREXVW��8VLQJ�DGGLWLRQDO�KRXVHKROG�LQIRUPDWLRQ�IURP�WKH�(96�DV�FRYDULDWHV�LQ�RXU�

UHJUHVVLRQ�PRGHO�UHQGHUV�WKH�HIIHFW�LQVLJQLILFDQW��DQG�WKH�VDPH�LV�WUXH�ZKHQ�ZH�DGG�UHJLRQ�IL[HG�

HIIHFWV�XVLQJ�GXPP\�YDULDEOHV�IRU�DOO�PXQLFLSDOLWLHV��)LQDOO\��DQG�PRVW�LPSRUWDQWO\��VLQFH�PRVW�

*HUPDQV�DUH�FRYHUHG�E\�WKH�VRFLDO�KHDOWKFDUH�V\VWHP��WKH\�SD\�IL[HG�FRQWULEXWLRQV�DQG�GR�QRW�

KDYH�WR�SD\�GLUHFWO\�IRU�PRVW�GRFWRU�VHUYLFHV��+HQFH��LQVWHDG�RI�LQFUHDVHG�XVH�RI�FRPPRQ�GRFWRU�

VHUYLFHV��WKH�HIIHFW�FRXOG�EH�GXH�WR�D�FKDQJH�LQ�WKH�W\SH�RI�VHUYLFHV�UHTXHVWHG��DV�D�SRVVLEOH�

UHVXOW�RI�KLJKHU�DZDUHQHVV�IRU�VSHFLILF�KHDOWK�FRQFHUQV�DGYHUWLVHG�RQ�79���

)XUWKHU� HYLGHQFH� IURP�HPSOR\LQJ� WKH� VDPH�DSSURDFK�RQ�RWKHU�(96�YDULDEOHV� LQ�7DEOH���

VXSSRUWV�WKH�QRWLRQ�RI�LQFUHDVHG�KHDOWK�DZDUHQHVV�UDWKHU�WKDQ�KHDOWK�SUREOHPV��DV�D�FRQVHTXHQFH�

RI�ZDWFKLQJ�SULYDWH�79��2Q�WKH�RQH�KDQG��LI�WUHDWHG�LQGLYLGXDOV�ZHQW�WR�WKH�GRFWRU�EHFDXVH�RI�

VHYHUH� KHDOWK� LVVXHV�� ZH� ZRXOG� KDYH� H[SHFWHG� WR� VHH� VLPLODU� HYLGHQFH� IRU� SKDUPDFHXWLFDO�

SURGXFWV��+RZHYHU��WKH�UHVXOWV�GR�QRW�VXSSRUW�WKLV��,I�DW�DOO��WKHUH�VHHPV�WR�EH�D�UHGXFWLRQ�LQ�

H[SHQGLWXUHV� RQ� SKDUPDFHXWLFDOV�� ZKLFK� HYHQ� EHFRPHV� VWDWLVWLFDOO\� VLJQLILFDQW� ZKHQ� FOHDQ�

FRQWURO�UHJLRQV�DUH�XVHG��2Q�WKH�RWKHU�KDQG��LQGLYLGXDOV�LQ�WUHDWPHQW�UHJLRQV�VSHQW�PRUH�RQ�VNLQ�

DQG�ERG\�FDUH�SURGXFWV�DV�ZHOO�DV�RQ�SULYDWH�KHDOWK� LQVXUDQFH��%RWK�FRXOG�EH� LQIOXHQFHG�E\�

ZDWFKLQJ� PRUH� DGYHUWLVHPHQWV� RQ� SULYDWH� 79� WKDQ� SXEOLF� 79� DQG� LQGLFDWH� KLJKHU� KHDOWK�

DZDUHQHVV���

5HJDUGLQJ� WKH� HYLGHQFH� RQ� SKDUPDFHXWLFDO� SURGXFWV�� LW� LV� ZRUWK� QRWLQJ� WKDW� RXU� VWDUWLQJ�

K\SRWKHVLV�ZDV�WKDW�79�UHGXFHV�KHDOWK��7KH�(96�GDWD�DQDO\VLV�GLG�QRW�VXSSRUW�WKLV�SUHPLVH��
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ZKLFK� LV� LQ� OLQH� ZLWK� RXU� ILQGLQJV� EDVHG� RQ� WKH� 62(3� GDWD�� *LYHQ� RXU� UHVXOWV�� DQRWKHU�

LQWHUSUHWDWLRQ�LV�WKDW�79�LQFUHDVHV�LQGLYLGXDO�KHDOWK��IRU�H[DPSOH��E\�LPSURYLQJ�PRRG��,QGHHG��

LI�ZH�DVVXPH�WKDW��LQGHSHQGHQW�RI�KHDOWK�VWDWXV��H[SHQGLWXUHV�RQ�SKDUPDFHXWLFDOV�ULVH�VHSDUDWHO\�

EHFDXVH�RI�LQFUHDVHG�GUXJ�DGYHUWLVLQJ�RQ�SULYDWH�79��ZH�PD\�EH�XQGHUHVWLPDWLQJ�WKH�IDYRUDEOH�

HIIHFWV�RQ�LQGLYLGXDO�KHDOWK��,Q�WKH�DEVHQFH�RI�IXUWKHU�HYLGHQFH��ZH�FRQFOXGH�WKDW�SRVLWLYH�KHDOWK�

LPSDFWV�RI�79�DUH�SRVVLEOH���

��� 'LVFXVVLRQ��

7R�OHDUQ�PRUH�DERXW�WKH�JHQHUDOL]DELOLW\�RI�RXU�UHVXOWV��ZH�GLVFXVV�WKH�FRQWHQW�RI�79�SURJUDPV�

ZDWFKHG�E\�PLOOLRQV�RI�*HUPDQV�LQ�WKH�ODWH�����V��2QH�PD\�DUJXH�WKDW�FRPPHUFLDO�79�LQ�:HVW�

*HUPDQ\�GLIIHUV�IURP�RWKHU�W\SHV�RI�WHOHYLVLRQ��VXFK�DV�WHOHYLVLRQ�LQ�WKH�8QLWHG�6WDWHV��DQG�WKDW�

LW� LV�D�YHU\�VSHFLILF� IRUP�RI�79��+RZHYHU�� WKHUH� LV�D�VWURQJ�VLPLODULW\� WR�8�6�� WHOHYLVLRQ�IRU�

HQWHUWDLQPHQW�FRQWHQW��DV�YLHZHUV�RI�FKDQQHOV�VXFK�DV�57/SOXV�RIWHQ�ZDWFKHG�PRYLHV�DQG�VHULHV�

WKDW�RULJLQDWHG�LQ�WKH�8QLWHG�6WDWHV��H�J��WKH�KLW�VHULHV�A-Team�RU�WKH�WRS�PRYLH�E.T.���$�PRUH�

GLIILFXOW� TXHVWLRQ� LV� ZKHWKHU� FRPPHUFLDO� 79� LQ�:HVW� *HUPDQ\� GLIIHUHG� VXEVWDQWLDOO\� IURP�

SXEOLF�79��ZKLFK�FRXOG�DLG�LQ�XQGHUVWDQGLQJ�RXU�SRVLWLYH�UHVXOW�IRU�OLIH�VDWLVIDFWLRQ���

5HVHDUFK�RQ�FRPPHUFLDO�DQG�SXEOLF�79�ILQGV�VRPH�GLIIHUHQFHV�LQ�FRQWHQW�DQDO\VHV�IRU�����V�

SURJUDPPLQJ��$FFRUGLQJ� WR�.U�JHU� �������� LQIRUPDWLRQ�UHODWHG�SURJUDPV�RQ� WKH� WZR�PDMRU�

SXEOLF�79�FKDQQHOV�KDG�D�KLJKHU�VKDUH�RI�WKH�WRWDO�FRQWHQW��$5'���������=')���������WKDQ�

WKHLU� PDLQ� FRPSHWLWRUV� LQ� FRPPHUFLDO� 79� �6DW���� ������� 57/SOXV�� �������� ,QVWHDG��

HQWHUWDLQPHQW� RIIHUV� EDVHG� RQ� ILFWLRQ� ZHUH� PRUH� SUHYDOHQW� LQ� SULYDWH� 79� �6DW���� �������

57/SOXV�� ������� WKDQ� LQ� SXEOLF�79� �$5'�� �������=')�� ��������7KLV� VHHPHG� WR� EH�ZKDW�

*HUPDQ�79�FRQVXPHUV�SDUWLFXODUO\�OLNHG�DERXW�FRPPHUFLDO�79��DFFRUGLQJ�WR�UHVHDUFK�EDVHG�

RQ�HDUO\�FDEOH�79�SURMHFWV�LQ�WKH�����V��ZKLFK�VKRZV�KRZ�YLHZHUV�IRFXVHG�RQ�HQWHUWDLQPHQW�

SURJUDPV��DOEHLW�QRW�VROHO\��+DVHEULQN����������:KLOH�SXEOLF�EURDGFDVWV�LQ�*HUPDQ\�IROORZ�D�

PDQGDWH�WR�HGXFDWH�WKH�SXEOLF�DV�MXVWLILFDWLRQ�WR�FROOHFW�IHHV��SULYDWH�79�FKDQQHOV�KDYH�DJUHHG�

WR� LQFOXGH� VRPH� SROLWLFDO� FRQWHQW�ZLWK� DQ� HGXFDWLRQDO� SXUSRVH����$V� D� UHVXOW�� SULYDWH�79� LQ�

������������������������������������������������������������
���,QGLUHFW�HYLGHQFH�IRU�WKH�FODLP�RI�YHU\�VLPLODU�SURJUDP�RIIHUV�EHWZHHQ�SXEOLF�DQG�SULYDWH�79��ERWK�IRFXVLQJ�RQ�
OLJKW�HQWHUWDLQPHQW��FDQ�EH�GHULYHG�IURP�VWXGLHV�RQ�SROLWLFDO�SURWHVW�LQ�(DVW�*HUPDQ\��.HUQ�DQG�+DLQPXHOOHU�������
.HUQ� ������ &UDEWUHH� HW� DO�� ������� 7KLV� UHVHDUFK� GHWHFWV� QR� DQWL�FRPPXQLVW� SURSDJDQGD� HIIHFW� IURP� UHFHLYLQJ�
:HVWHUQ�SXEOLF�79�LQ�UHJLRQV�FORVH�WR�WKH�:HVWHUQ�ERUGHU��ZKLFK�LQGLFDWHV�WKDW�WKH�LGHRORJLFDO�HIIHFW�ZDV�RIIVHW�
E\�D�JHQHUDO�UHGXFWLRQ�LQ�SROLWLFDO�DFWLYLW\�WKURXJK�HQWHUWDLQPHQW�WHOHYLVLRQ��
���&RPPHUFLDO�79�SURYLGHUV�GHGLFDWH�SDUWV�RI�WKHLU�SURJUDPV�WR�VRSKLVWLFDWHG�SROLWLFDO�DQG�FXOWXUDO�WRSLFV��$SDUW�
IURP�LPDJH�FRQFHUQV��EURDGFDVWHUV�VXFK�DV�57/SOXV�DJUHHG�WR�DLU�VKRZV�VXFK�DV�Spiegel TV�WR�FRQYLQFH�VNHSWLFV�
LQ�WKH�SROLWLFDO�VSKHUH�ZKR�RSSRVHG�SULYDWH�79�DQG�LWV�SUROLIHUDWLRQ�LQ�*HUPDQ\��VHH�$SSHQGL[�$����
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*HUPDQ\�VKDUHV�VRPH�FKDUDFWHULVWLFV�ZLWK�SXEOLF�79�DQG�GLIIHUV�PDLQO\�LQ�WKDW�LW�LV�HYHQ�PRUH�

VLPLODU�WR�WKH�WHOHYLVLRQ�RIIHULQJV�WKDW�SHRSOH�ZDWFK�LQ�WKH�8QLWHG�6WDWHV���

7KLV� QDUUDWLYH� RI� SULYDWH� 79� DV� OLJKW� HQWHUWDLQPHQW� ZLWK� VRPH� DGGLWLRQDO� VRSKLVWLFDWHG�

FRQWHQW��DNLQ�WR�SXEOLF�79�LQ�*HUPDQ\��LV�HPSLULFDOO\�VXSSRUWHG��)LUVW��RXU�VXEJURXS�DQDO\VLV�

LQ�6HFWLRQ�����LOOXVWUDWHV�WKDW�SULYDWH�79�DSSHDO�WR�QRW�MXVW�LQGLYLGXDOV�RI�ORZ�HGXFDWLRQDO�OHYHO�

LQ�*HUPDQ\��6HFRQG��LQ�RXU�RZQ�VXUYH\�LQ�������*HUPDQV�SURYLGH�LQIRUPDWLRQ�DERXW�WKH�UROH�

RI�SULYDWH�79�DQG�LWV�SURJUDP�TXDOLW\�FRPSDUHG�WR�SXEOLF�EURDGFDVWHUV��$FFRUGLQJO\��RQO\�D�

PLQRULW\� RI� ������ EHOLHYH� WKDW� SXEOLF� EURDGFDVWV� IXOILO� WKHLU� HGXFDWLRQDO� PDQGDWH�� $V� WKLV�

PDQGDWH� LV� WKH� EDVLV� IRU� WKH� FRPSXOVRU\� FKDUJLQJ� RI�79� OLFHQVH� IHHV� LQ�*HUPDQ\�� LW� LV� QRW�

VXUSULVLQJ� WKDW� PDQ\� UHVSRQGHQWV� GHYLDWH� IURP� WKH� DFWXDO� OHYHO� RI� SD\� ZKHQ� DQVZHULQJ� D�

TXHVWLRQ�DERXW�WKH�OHYHO�RI�MXVWLILDEOH�IHHV��)RXU�RXW�RI�ILYH�UHVSRQGHQWV�FRQVLGHU�OHYHOV�MXVWLILHG�

WKDW�DUH�ORZHU�WKDQ�WKH�DFWXDO�IHHV��$URXQG�D�ILIWK�GR�QRW�ZDQW�DQ\�IHHV�DW�DOO�DQG��WKHUHIRUH��

VHHP�WR�VXSSRUW�WKH�DEROLWLRQ�RI�SXEOLFO\�ILQDQFHG�79�LQ�*HUPDQ\��,Q�UHVSRQVH�WR�D�WKLUG�VXUYH\�

TXHVWLRQ�RQ�SRVVLEOH�GLIIHUHQFHV�EHWZHHQ�SXEOLF�DQG�SULYDWH�79��KDOI�RI�UHVSRQGHQWV�GLVDJUHH�

E\� VD\LQJ�HLWKHU� ³\HV´� WKH�SURJUDP�TXDOLW\� LV� VLPLODU�RU� WKDW� WKLV� LV� WKH�FDVH�³PRUH�RU� OHVV´�

�������DQG��������UHVSHFWLYHO\���:KLOH�ZH�FDQQRW�GLVFHUQ�ZKLFK�GLUHFWLRQ�WKH�RWKHU�KDOI�RI�WKH�

UHVSRQGHQWV� SHUFHLYHG� GLIIHUHQFHV�� WKLV� SURYLGHV� IXUWKHU� FUHGHQFH� WKDW� PDQ\� *HUPDQ� 79�

YLHZHUV�GR�QRW�SHUFHLYH�D�TXDOLW\�SUHPLXP�RI�SXEOLF�FRPSDUHG�WR�FRPPHUFLDO�EURDGFDVWHUV���

,Q�VXPPDU\��RXU�HYLGHQFH�VXJJHVWV�WKDW�LQGLYLGXDO�SHUFHSWLRQV�RI�SULYDWH�DQG�SXEOLF�79�LQ�

*HUPDQ\�GR�QRW�GLIIHU�VXEVWDQWLDOO\��UDLVLQJ�WKH�TXHVWLRQ�RI�ZKHWKHU�WKHUH�ZHUH�DQ\�VSHFLILFV�LQ�

RXU�VHWWLQJ�WKDW�FDQ�H[SODLQ�WKH�SRVLWLYH�OLIH�VDWLVIDFWLRQ�HIIHFW��*LYHQ�WKH�ORZ�H[SHFWDWLRQV�DQG�

QHJDWLYH�DWWLWXGHV�WRZDUG�FRPPHUFLDO�79��D�QRYHOW\�HIIHFW�VHHPV�SODXVLEOH��VHH�$SSHQGL[�$���

+RZHYHU�� RXU� ORQJ�UXQ� DQDO\VLV� LQ�6HFWLRQ� ���� UHMHFWV� WKLV� LGHD�� OHDYLQJ� XV�ZLWK� WKH� VLPSOH�

H[SODQDWLRQ�WKDW�WHOHYLVLRQ��LQ�JHQHUDO��FDQ�IDFLOLWDWH�LQFUHDVHV�LQ�LQGLYLGXDO�KDSSLQHVV���

��� &RQFOXVLRQ�

'HVSLWH�D�FRQVLGHUDEOH�ERG\�RI�UHVHDUFK�RQ�WKH�HFRQRPLF�DQG�VRFLDO�LPSDFW�RI�WHOHYLVLRQ��QR�

VWXG\�KDV�SURYLGHG�D�VXIILFLHQW�DQVZHU�WR�WKH�TXHVWLRQ�RI�ZK\�LQGLYLGXDOV�ZDWFK�VR�LQWHQVHO\��

:H� UHFRQFLOH� WKH� REVHUYDWLRQ� WKDW� ZDWFKLQJ� 79� LV� RQH� RI� WKH� PRVW� LPSRUWDQW� DFWLYLWLHV� RI�

KXPDQV�ZLWK�WKH�EDVLF�LGHD�WKDW�LQGLYLGXDOV�PDNH�UDWLRQDO�GHFLVLRQV�WKDW�DUH�QRW�WR�WKH�GHWULPHQW�

RI�WKHLU�ZHOO�EHLQJ��,Q�IDFW��RXU�VWXG\�VKRZV�WKDW�LQGLYLGXDOV�GR�QRW�LQFXU�KHDOWK�LPSDLUPHQWV�

IURP�ZDWFKLQJ�79�� DQG� WKH\�FHUWDLQO\�GR�QRW� H[SHULHQFH�XQKDSSLQHVV�DV� D� UHVXOW��4XLWH� WKH�
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FRQWUDU\��EDVHG�RQ�RXU�HYLGHQFH�IURP�D�QDWXUDO�H[SHULPHQW�LQ�:HVW�*HUPDQ\��ZH�FDQ�DQVZHU�

WKH�TXHVWLRQ�³'RHV�ZDWFKLQJ�79�PDNH�XV�KDSS\"´��)UH\�HW�DO��������ZLWK�D�VLPSOH�³<HV�´��

2XU�ILQGLQJV�VHHP�WR�FRQYH\�D�KLJKO\�SRVLWLYH�VWRU\��)LUVW��ZH�FDQ�UHMHFW�FODLPV�WKDW�ZDWFKLQJ�

79�LV�QHFHVVDULO\�EDG�IRU�KHDOWK�DQG�KHQFH�D�PDMRU�SXEOLF�SROLF\�FRQFHUQ��:KLOH�ZH�ZDQW�WR�EH�

FOHDU�WKDW�RXU�VWXG\�GRHV�QRW�LQIRUP�DERXW�WKH�OLIHORQJ�FRQVHTXHQFHV�RI�H[FHVVLYH�79�YLHZLQJ��

ZH�DUJXH� WKDW� LQFUHDVHV� LQ�79�FRQVXPSWLRQ�RI�RQH�RU� WZR�KRXUV�SHU�ZHHN�� HYHQ� IRU� ORQJHU�

SHULRGV��GR�QRW�WKUHDWHQ�LQGLYLGXDO�KHDOWK��6HFRQG��RXU�VWXG\�LV�WKH�ILUVW�WR�SURYLGH�HYLGHQFH�RQ�

D�KDSSLQHVV�LQFUHDVLQJ�HIIHFW�RI�WHOHYLVLRQ��ZKLFK�LV�JRRG�QHZV�LI�RQH�FRQVLGHUV�PD[LPL]LQJ�

QDWLRQDO�KDSSLQHVV�DV�D�SXEOLF�SROLF\�JRDO��$FFRUGLQJO\��WHOHYLVLRQ�VHHPV�WR�EH�DQ�LQH[SHQVLYH�

DQG�HIIHFWLYH�SROLF\�LQVWUXPHQW��)XUWKHUPRUH��WKH�DWWUDFWLYHQHVV�RI�79��DV�GHPRQVWUDWHG�LQ�RXU�

VWXG\��DOORZV�LW�WR�EH�XVHG�WR�LQIOXHQFH�LQGLYLGXDO�YLHZV�DQG�EHKDYLRU��DV�LPSOLHG�RU�H[SOLFLWO\�

VXJJHVWHG� LQ� UHVHDUFK� RQ� HGXWDLQPHQW� RIIHUV� �.HDUQH\� DQG�/HYLQH�� ������ DQG� GHYHORSPHQW�

SROLFLHV��/D�)HUUDUD����������

+DYLQJ�VDLG�WKLV��RQH�FRXOG�DOVR�GUDZ�YHU\�GLIIHUHQW�SROLF\�FRQFOXVLRQV��,Q�IDFW��JLYHQ�WKH�

PDQLSXODWLYH� QDWXUH� RI� 79�� DV� GHPRQVWUDWHG� LQ� UHVHDUFK� RQ� SROLWLFDO� ELDV� �'HOOD9LJQD� DQG�

.DSODQ�������(QLNRORSRY�HW�DO��������'XUDQWH�HW�DO���������RXU�ILQGLQJV�H[SODLQ�ZK\�LQGLYLGXDOV�

VWUXJJOH� WR� UHVLVW� WKH�79�VHW� VLQFH� LW�PDNHV� WKHP�KDSS\�ZLWKRXW� LQGXFLQJ�DQ\�DSSDUHQW� DQG�

LPPHGLDWH�FRVWV�OLQNHG�WR�LOO�KHDOWK��2XU�UHVXOWV�DOVR�KHOS�XV�XQGHUVWDQG�WKH�SDUDGR[�GLVFRYHUHG�

LQ�WKH�UHVHDUFK�RQ�:HVW�*HUPDQ�WHOHYLVLRQ�LQ�(DVW�*HUPDQ\��ZKHUH�YLHZHUV�RI�DQWL�FRPPXQLVW�

:HVW�79�ZHUH�VXUSULVLQJO\�QRW�OHVV�VXSSRUWLYH�RI�WKHLU�RZQ�UHJLPH��7KH�WHUP�³RSLXP�IRU�WKH�

PDVVHV´�FKRVHQ�E\�SROLWLFDO�VFLHQWLVWV�.HUQ�DQG�+DLQPXHOOHU���������DFFXUDWHO\�GHVFULEHV�KRZ�

WHOHYLVLRQ��DFFRUGLQJ�WR�RXU�UHVXOWV��LQFUHDVHV�LQGLYLGXDO�KDSSLQHVV�WR�VXFK�DQ�H[WHQW�WKDW�LW�FRXOG�

KHOS�VWDELOL]H�D�SROLWLFDO�V\VWHP�LQ�GHFOLQH�HYHQ�LI�LW�LV�XQGHU�LGHRORJLFDO�DWWDFN�E\�WKH�YHU\�VDPH�

79�SURJUDP��,Q�FRQVHTXHQFH��WKHUH�LV�UHDVRQ�WR�FRQFXU�ZLWK�VNHSWLFV�RI�79��VXFK�DV�*HUPDQ\¶V�

IRUPHU� &KDQFHOORU� +HOPXW� 6FKPLGW�� ZKR� RQFH� GHVFULEHG� WHOHYLVLRQ� DV� ³GDQJHURXV´�

�$SSHQGL[�$��� 7KHUHIRUH�� DQRWKHU� LQWHUSUHWDWLRQ� RI� RXU� ILQGLQJ� RQ� OLIH� VDWLVIDFWLRQ� LV� WKDW�

LQGLYLGXDOV�PD[LPL]H�WKHLU�RZQ�ZHOIDUH��ZKLOH�79�FRQVXPSWLRQ�OHDGV�WR�QHJDWLYH�H[WHUQDOLWLHV��

7KLV�QDUUDWLYH�LV�UHLQIRUFHG�E\�WKH�YDULHW\�RI�ILQGLQJV�RQ�79�DIIHFWLQJ�VRFLDO�RXWFRPHV��DV�OLVWHG�

LQ�WKH�LQWURGXFWLRQ��0RUHRYHU��WKH�HIIHFWV�RI�79�RQ�WKH�IDPLO\�LQ�WKH�IRUP�RI�KLJKHU�GLYRUFH�

UDWHV� DQG� HYHQ� ORZHU� IHUWLOLW\� �%RHQLVFK� DQG� +\OO� ������ PD\� EH� SDUWLFXODUO\� LPSRUWDQW� LQ�

GHYHORSHG�FRXQWULHV�VXFK�DV�*HUPDQ\��ZKLFK�IDFH�PDMRU�GHPRJUDSKLF�DQG�HFRQRPLF�FKDOOHQJHV�

DV�D� UHVXOW�RI�KLVWRULFDOO\� ORZ�ELUWK�UDWHV�� ,QWULJXLQJO\��DOO� WKH�H[DPSOHV�RI�SRVVLEOH�QHJDWLYH�
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H[WHUQDOLWLHV�ZHUH�SRLQWHG�RXW�DV�GUDZEDFNV�RI�WHOHYLVLRQ�E\�WKRVH�DWWHPSWLQJ�WR�GHIHQG�:HVW�

*HUPDQ\¶V�QDWLRQDO�EDQ�RQ�SULYDWH�79��:KLOH�WKH�IDLOXUH�RI�WKH�SURSRQHQWV�RI�WKH�EDQ�OHG�WR�D�

XQLTXH�DQG�IDVFLQDWLQJ�QDWXUDO�H[SHULPHQW��RQH�PD\�ZRQGHU�QRZ�ZKHWKHU�WKH�SUROLIHUDWLRQ�RI�

WHOHYLVLRQ�KDV�PDGH�SHRSOH�KDSSLHU�DW�WKH�H[SHQVH�RI�WKH�YHU\�FRQVHTXHQFHV�WKDW�79�VNHSWLFV�

ZDUQHG�DERXW�ORQJ�DJR��
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*HUPDQ�QDWLRQDOLW\� ����� ����� ������ ����� ����� ������
+RXVHKROG�VL]H� ����� ����� ������ ����� ����� ������
+RXVHKROG�ZLWK�FKLOGUHQ� ����� ����� ������ ����� ����� ������
0DUULHG� ����� ����� ������ ����� ����� ������
'LYRUFHG� ����� ����� ������ ����� ����� ������
:LGRZHG� ����� ����� ������ ����� ����� ������
(GXFDWLRQ� ������ ������ ������ ������ ������ ������
$SSUHQWLFHVKLS� ����� ����� ������ ����� ����� ������
,QFRPH� ����� ����� ������ ����� ����� ������
� � � � � � �
1� ������� ������ � ������� ������ �
Notes��7KH�WDEOH�VKRZV�PHDQ�FKDUDFWHULVWLFV�DQG�S�YDOXHV�IURP�W�WHVW�FRPSDULVRQV�RI�LQGLYLGXDOV�ZKR�OLYHG�
LQ�FRXQWLHV�ZLWK�RU�ZLWKRXW�SULYDWH�79�VLJQDOV�LQ�������7KH�PLQLPXP�SRZHU�RI�WKH�IUHTXHQFLHV�FRQVLGHUHG�
LQ�WKH�WDEOH¶V�OHIW�VLGH��ULJKW�VLGH��FROXPQV�LV���N:�����N:���
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� +HDOWK�VDWLVIDFWLRQ� /LIH�VDWLVIDFWLRQ�
� � � � �
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&RYDULDWHV� � <(6� � <(6�
� � � � �
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� +HDOWK�VDWLVIDFWLRQ� /LIH�VDWLVIDFWLRQ�
� � � � �
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� ������


� ������


� ������


�
� �������� �������� �������� ��������
,QGLYLGXDO�)L[HG�(IIHFWV� ������
� ������
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� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
� 9LVLWHG�D�GRFWRU 'RFWRU�YLVLWV�
� � � � �
3RROHG�2/6� �����
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,QGLYLGXDO�)L[HG�(IIHFWV� ������ ������ ������ ������
� �������� �������� �������� ��������
� � � � �
1� ������� �������� ������� �������
&RYDULDWHV� � <(6� � <(6�
Notes�� 7KH� H[SODQDWRU\� YDULDEOH� LV� ZHHNO\� 79� FRQVXPSWLRQ� LQ� KRXUV�� ,Q� 3DQHO� $�� WKH� GHSHQGHQW�
YDULDEOHV�DUH�KHDOWK�DQG�OLIH�VDWLVIDFWLRQ�RQ�D���WR����VFDOH��7KH�VHW�RI�FRYDULDWHV�LQFOXGHV�JHQGHU��DJH��
TXDGUDWLF�DJH��:HVW�*HUPDQ�UHVLGHQFH��DQG�KRXVHKROG�VL]H�� ,Q�3DQHO�%�� WKH�GHSHQGHQW�YDULDEOHV�DUH�
KHDOWK�DQG�OLIH�VDWLVIDFWLRQ�RQ�D���WR����VFDOH�DV�ZHOO�DV�YLVLWHG�D�GRFWRU�DQG�WKH�QXPEHU�RI�GRFWRU�YLVLWV�
LQ�WKH�ODVW�WKUHH�PRQWKV��(DFK�VSHFLILFDWLRQ�LQFOXGHV�\HDU�IL[HG�HIIHFWV��7KH�VHW�RI�FRYDULDWHV�LQFOXGHV�
TXDGUDWLF� DJH�� *HUPDQ� QDWLRQDOLW\�� KRXVHKROG� VL]H�� KRXVHKROG� ZLWK� FKLOGUHQ�� PDUULHG�� GLYRUFHG��
ZLGRZHG��HGXFDWLRQ��DSSUHQWLFHVKLS��LQFRPH��DQG�LQWHUYLHZ�PRQWK�LQ�IL[HG�HIIHFWV�UHJUHVVLRQV��DV�ZHOO�
DV�IHPDOH�DQG�DJH�LQ�SRROHG�2/6�UHJUHVVLRQV���5REXVW�VWDQGDUG�HUURUV�DUH�LQ�SDUHQWKHVHV��/HYHOV�RI�
VLJQLILFDQFH�DUH�
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� �������� ��������
� � �
1� ������� �������
&RYDULDWHV� � <(6�
Notes��7KH�WDEOH�VKRZV�WKH�UHVXOWV�RI�OLQHDU�UHJUHVVLRQV�ZLWK�LQGLYLGXDO�IL[HG�HIIHFWV��7KH�GHSHQGHQW�YDULDEOH�
LV�ZHHNO\�79�FRQVXPSWLRQ�LQ�KRXUV��7KH�H[SODQDWRU\�YDULDEOH�LV�OLYLQJ�LQ�D�FRXQW\�ZLWK�SULYDWH�79�VLJQDOV�
EDVHG�RQ�GLIIHUHQW�GHILQLWLRQV�DFURVV�URZV��15:�IUHTXHQFLHV�LQFOXGH�'�VVHOGRUI�DQG�:HVHO��VHH�7DEOH�'����
(DFK� VSHFLILFDWLRQ� LQFOXGHV� \HDU� IL[HG�HIIHFWV�� 7KH� VHW� RI� FRYDULDWHV� LQFOXGHV� TXDGUDWLF� DJH�� *HUPDQ�
QDWLRQDOLW\�� KRXVHKROG� VL]H�� KRXVHKROG� ZLWK� FKLOGUHQ�� PDUULHG�� GLYRUFHG�� ZLGRZHG�� HGXFDWLRQ��
DSSUHQWLFHVKLS�� LQFRPH�� DQG� LQWHUYLHZ�PRQWK��&RXQW\�OHYHO� FOXVWHUHG� VWDQGDUG�HUURUV� DUH� LQ�SDUHQWKHVHV��
/HYHOV�RI�VLJQLILFDQFH�DUH�
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7DEOH���(IIHFW�RI�3ULYDWH�79�RQ�:HOO�%HLQJ�
� +HDOWK�VDWLVIDFWLRQ /LIH�VDWLVIDFWLRQ
� � � � �
3ULYDWH�79� ������ ������ �����
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� 9LVLWHG�D�GRFWRU 'RFWRU�YLVLWV�
� � � � �
3ULYDWH�79� ������� ������� ������ ������
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
&RYDULDWHV� � <(6� � <(6�
Notes�� 7KH� WDEOH� VKRZV� WKH� UHVXOWV� RI� OLQHDU� UHJUHVVLRQV� ZLWK� LQGLYLGXDO� IL[HG�HIIHFWV�� 7KH� GHSHQGHQW�
YDULDEOHV�DUH�KHDOWK�DQG�OLIH�VDWLVIDFWLRQ�RQ�D���WR����VFDOH�DV�ZHOO�DV�YLVLWHG�D�GRFWRU�DQG�WKH�QXPEHU�RI�
GRFWRU�YLVLWV�LQ�WKH�ODVW�WKUHH�PRQWKV��7KH�H[SODQDWRU\�YDULDEOH�LV�OLYLQJ�LQ�D�FRXQW\�ZLWK����N:�SRZHUHG�
SULYDWH�79�VLJQDOV��(DFK�VSHFLILFDWLRQ�LQFOXGHV�\HDU�IL[HG�HIIHFWV��7KH�VHW�RI�FRYDULDWHV�LQFOXGHV�TXDGUDWLF�
DJH��*HUPDQ�QDWLRQDOLW\��KRXVHKROG�VL]H��KRXVHKROG�ZLWK�FKLOGUHQ��PDUULHG��GLYRUFHG��ZLGRZHG��HGXFDWLRQ��
DSSUHQWLFHVKLS��LQFRPH��DQG�LQWHUYLHZ�PRQWK��&RXQW\�OHYHO�FOXVWHUHG�VWDQGDUG�HUURUV�DUH�LQ�SDUHQWKHVHV��
/HYHOV�RI�VLJQLILFDQFH�DUH�
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7DEOH����,QVWUXPHQWDO�9DULDEOH�(IIHFWV�RI�79�&RQVXPSWLRQ�RQ�:HOO�%HLQJ�

� +HDOWK�VDWLVIDFWLRQ� /LIH�VDWLVIDFWLRQ�
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� � � � �
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1� ������� ������� ������� �������
&RYDULDWHV� � <(6� � <(6�
Notes��7KH�WDEOH�VKRZV�WKH�UHVXOWV�RI�LQVWUXPHQWDO�YDULDEOH�UHJUHVVLRQV�ZLWK�LQGLYLGXDO�IL[HG�HIIHFWV��7KH�
GHSHQGHQW�YDULDEOHV�DUH�KHDOWK�DQG�OLIH�VDWLVIDFWLRQ�RQ�D���WR����VFDOH�DV�ZHOO�DV�YLVLWHG�D�GRFWRU�DQG�WKH�
QXPEHU� RI� GRFWRU� YLVLWV� LQ� WKH� ODVW� WKUHH�PRQWKV��7KH� LQVWUXPHQWHG� H[SODQDWRU\�YDULDEOH� LV�ZHHNO\�79�
FRQVXPSWLRQ� LQ� KRXUV�� 7KH� LQVWUXPHQW� LV� OLYLQJ� LQ� D� FRXQW\� ZLWK� ���N:�SRZHUHG� 79� VLJQDOV�� (DFK�
VSHFLILFDWLRQ�LQFOXGHV�\HDU�IL[HG�HIIHFWV��7KH�VHW�RI�FRYDULDWHV�LQFOXGHV�TXDGUDWLF�DJH��*HUPDQ�QDWLRQDOLW\��
KRXVHKROG�VL]H��KRXVHKROG�ZLWK�FKLOGUHQ��PDUULHG��GLYRUFHG��ZLGRZHG��HGXFDWLRQ��DSSUHQWLFHVKLS��LQFRPH��
DQG� LQWHUYLHZ� PRQWK�� &RXQW\�OHYHO� FOXVWHUHG� VWDQGDUG� HUURUV� DUH� LQ� SDUHQWKHVHV�� 7KH� )�VWDWLVWLF� UHVXOW�
LQGLFDWHV�WKH�LQVWUXPHQW¶V�ILUVW�VWDJH�SRZHU��/HYHOV�RI�VLJQLILFDQFH�DUH�
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Notes��7KH�WDEOH�VKRZV�WKH�UHVXOWV�RI�OLQHDU�UHJUHVVLRQV�ZLWK�LQGLYLGXDO�IL[HG�HIIHFWV��7KH�GHSHQGHQW�
YDULDEOH�LV�OLIH�VDWLVIDFWLRQ�RQ�D���WR����VFDOH��3ULYDWH�79�LV�GHILQHG�DV�OLYLQJ�LQ�D�FRXQW\�ZLWK����N:�
SRZHUHG�79�VLJQDOV��(DFK�VSHFLILFDWLRQ�LQFOXGHV�\HDU�IL[HG�HIIHFWV��6XEVDPSOHV�DUH�JHQHUDWHG�EDVHG�
RQ�JHQGHU��IHPDOH���PDOH���DJH��\RXQJ������\HDUV�RI�DJH���ROG��! ���\HDUV�RI�DJH���HGXFDWLRQ��ORZ������
\HDUV�RI�HGXFDWLRQ���KLJK��! ���\HDUV�RI�HGXFDWLRQ��DQG�FKLOGUHQ�LQ�WKH�KRXVHKROG��\HV���QR���&RXQW\�
OHYHO�FOXVWHUHG�VWDQGDUG�HUURUV�DUH�LQ�SDUHQWKHVHV��/HYHOV�RI�VLJQLILFDQFH�DUH�
�p ��������

�p���������



�p���������
Source��62(3�GDWD�DUH�IURP������WR������ 
�
�
�
�
�
�

�

�

�

�

�

�

�

�



�

���
�

�
7DEOH����+HDOWK�5HODWHG�([SHQGLWXUHV�

� 'RFWRU�VHUYLFHV� 3KDUPDFHXWLFDO�SURGXFWV�
� � � � �
����� �������

� �������

� ������� ������
� ��������� ��������� �������� ��������
� � � � �
3ULYDWH�79� ������� ������� ������� ������
� ��������� ��������� ��������� ���������
� � � � �
�����î�3ULYDWH�79� ������
� ������

� �������� �������

�
�� ��������� ��������� ��������� ���������
� � � � �
1� ������� ������� ������� �������

� 6NLQ�DQG�ERG\�FDUH�SURGXFWV� 3ULYDWH�KHDOWK�LQVXUDQFH��
� � � � �
����� �������

� �������

� �������

� �������

�
� �������� �������� ��������� ���������
� � � � �
3ULYDWH�79� �������� ������� �������� �������
� �������� �������� ��������� ���������
� � � � �
�����î�3ULYDWH�79� ������

� ������

� �������

� �������

�
� �������� �������� ��������� ���������
� � � � �
1� ������� ������� ������� �������
&OHDQ�FRQWURO�UHJLRQV�� � <(6� � <(6�
Notes��7KH�WDEOH�VKRZV�WKH�UHVXOWV�RI�GLIIHUHQFH�LQ�GLIIHUHQFHV�UHJUHVVLRQ�DQDO\VHV��7KH�GHSHQGHQW�
YDULDEOHV�DUH�DQQXDO�H[SHQGLWXUHV��LQ�'0���GRFWRU�VHUYLFHV��SKDUPDFHXWLFDO�SURGXFWV��VNLQ�DQG�ERG\�
FDUH�SURGXFWV��DQG�SULYDWH�KHDOWK�LQVXUDQFH�FRQWULEXWLRQV��LQFOXGLQJ�IXOO�LQVXUDQFH�DQG�DGGLWLRQDO�
LQVXUDQFH�FRQWULEXWLRQV���3ULYDWH�79�LV�GHILQHG�DV� OLYLQJ� LQ�D�PXQLFLSDOLW\�ZLWK����N:�SRZHUHG�
SULYDWH�79�VLJQDOV�LQ�WKH�ODWH�����V�DQG�RQZDUG��&OHDQ�FRQWURO�UHJLRQV�LV�D�VDPSOH�UHVWULFWLRQ�WKDW�
H[FOXGHV�IURP�WKH�VHW�RI�FRQWURO�UHJLRQV�DOO�PXQLFLSDOLWLHV�ZLWK�DFFHVV�WR�SULYDWH�79�RQ�IUHTXHQFLHV�
ORZHU�WKDQ����N:�RU�ZLWK�DFFHVV�WR�SULYDWH�79�RQ����N:�SRZHUHG�SULYDWH�79�VLJQDOV�WKDW�EHJDQ�
EURDGFDVWLQJ� LQ� WKH� HDUO\� ����V��0XQLFLSDOLW\�OHYHO� FOXVWHUHG� VWDQGDUG� HUURUV� DUH� LQ� SDUHQWKHVHV��
/HYHOV�RI�VLJQLILFDQFH�DUH�
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$SSHQGL[�$�±�+LVWRULFDO�'HWDLOV�

,Q�WKH�IROORZLQJ��ZH�SURYLGH�LQIRUPDWLRQ�RQ�YDULRXV�DVSHFWV�UHODWHG�WR�WHOHYLVLRQ�LQ�*HUPDQ\��
IRU�ZKLFK�ZH�KDYH�VFUHHQHG�KLVWRULF�QHZV�FRYHUDJH��7KHVH�UHSRUWV�VKHG�OLJKW�RQ�D��WKH�*HUPDQ�
SHRSOH¶V��QHJDWLYH��YLHZV�RQ�WHOHYLVLRQ��E��SRVLWLRQV�DQG�LQWHUSUHWDWLRQV�RI�WKH�*HUPDQ�6XSUHPH�
&RXUW��DQG�F��WKH��OLPLWHG��SUROLIHUDWLRQ�RI�SULYDWH�79�LQ�*HUPDQ\�LQ�WKH�ODWH�����V�DQG�HDUO\�
����V�� )LJXUH�$�� VKRZV� D� WLPHOLQH� RI� HYHQWV� DQG� LOOXVWUDWHV� LPSRUWDQW� SKDVHV� RI� KLVWRULFDO�
GHYHORSPHQWV�� :H� SURYLGH� DYDLODEOH� RQOLQH� UHIHUHQFHV� DQG� OLQNV� WR� VRXUFHV� �FKHFNHG� RQ��
6HSWHPEHU������������,W�VKRXOG�EH�QRWHG�WKDW�WKH�RULJLQDO�GRFXPHQWV�DUH�DOO�LQ�*HUPDQ���

a) Perception of (Private) Television in Germany and Political Debate 

,Q� RXU� LQWURGXFWRU\� TXRWH��ZH� UHIHUUHG� WR� 3UHVLGHQW�8UVXOD� YRQ� GHU� /H\HQ� RI� WKH� (XURSHDQ�
&RPPLVVLRQ��WR�LOOXVWUDWH�ZKDW�*HUPDQV�WKLQN�DERXW�WHOHYLVLRQ��7KLV�TXRWH�ZDV�WDNHQ�IURP�WKH�
2FWREHU����������HSLVRGH�RI�WKH�=')�79�WDON�VKRZ��Berlin Mitte��KRVWHG�E\�0D\EULW�,OOQHU��$W�
WKH�WLPH��YRQ�GHU�/H\HQ�ZDV�*HUPDQ\¶V�IHGHUDO�PLQLVWHU�RI�IDPLO\�DIIDLUV��+HU�VWDWHPHQW�ZDV�
ZHOO�UHFHLYHG� E\� WKH� DXGLHQFH� DQG� FDQ� EH� VHHQ� RQ� <RX7XEH�
�ZZZ�\RXWXEH�FRP�ZDWFK"Y ]�/0M3+6R1V����

(YLGHQFH�IRU�*HUPDQV¶�QHJDWLYH�DWWLWXGHV�WRZDUG�WHOHYLVLRQ�LV�XELTXLWRXV�DQG�GDWHV�EDFN�WR�
WKH� PLG���WK� FHQWXU\�� $Q� DUWLFOH� LQ� DER SPIEGEL� RQ� $SULO� ���� �����
�KWWSV���ZZZ�VSLHJHO�GH�VSLHJHO�SULQW�G����������KWPO�� HQWLWOHG� ³79� 0DNHV� 6WXSLG´�
�Fernsehen macht dumm��LV�DQ�HDUO\�H[DPSOH�RI�PHGLD�FRYHUDJH�RQ�79�DQG�LWV�SRWHQWLDO�VRFLHWDO�
LPSOLFDWLRQV��7KLV�DUWLFOH��SXEOLVKHG�LQ�*HUPDQ\¶V�PRVW�ZLGHO\�UHDG�QHZV�PDJD]LQH��LQIRUPV�
DERXW�D�VHYHUH�GHFOLQH�LQ�HGXFDWLRQDO�VWDQGDUGV�LQ�&DOLIRUQLDQ�VFKRROV��ZKLFK�WKH�DUWLFOH�GLUHFWO\�
OLQNHG�WR�WKH�SUROLIHUDWLRQ�RI�WHOHYLVLRQ�LQ�WKH�8QLWHG�6WDWHV�DW�WKH�WLPH��

DER SPIEGEL� DOVR� FRYHUHG� WKH� VLWXDWLRQ� LQ� (XURSH� LQ� WKH� ODWH� ����V��ZKHQ� FLWL]HQV� LQ�
FRXQWULHV� VXFK� DV� ,WDO\� LQLWLDOO\� H[SHULHQFHG� SULYDWH� 79�� $� 'HFHPEHU� ���� ����� DUWLFOH�
�KWWSV���ZZZ�VSLHJHO�GH�VSLHJHO�SULQW�G����������KWPO�� HQWLWOHG� ³3ULYDWH� 79� ²� 0RUH�
6WXOWLILFDWLRQ�RI�WKH�0DVVHV"´��Privatfernsehen: Nur noch Volksverdummung"��UHIHUV�WR�³SRUQ�
VKRZV�ZLWK�WKH�EHDXWLHV�RI�WKH�QLJKW´�RQ�,WDOLDQ�79�DQG�FRQFOXGHV�WKDW�VLQFH�WKH�SXEOLF�PHGLD�
PRQRSRO\�ZDV�OLIWHG��WHOHYLVLRQ�LQ�,WDO\�KDV�GHJHQHUDWHG�LQWR�D�IDPLO\�SHHS�VKRZ��7KH�DUWLFOH�
UHSRUWHU� FRPSDUHV� WKLV� WR�KRZ�³$PHULFDQ�79�FKDLQV�DQHVWKHWL]H� WKHLU� DXGLHQFHV�DURXQG� WKH�
FORFN�´�7KH� DUWLFOH� WKHQ� FRQWLQXHV� WR� GLVFXVV� WKH� IHGHUDO� JRYHUQPHQW¶V� HIIRUWV� XQGHU� VRFLDO�
GHPRFUDWLF� &KDQFHOORU� +HOPXW� 6FKPLGW� WR� SUHYHQW� SULYDWH� 79� LQ� *HUPDQ\�� FLWLQJ�� DPRQJ�
RWKHUV��OHDGLQJ�VRFLDO�GHPRFUDW�(JRQ�%DKU��ZKR�ZDUQHG�RI�D�³FRQYHQLHQW�HQG�RI�GHPRFUDF\�´�
5HSUHVHQWDWLYHV�RI�WKH�RWKHU�SROLWLFDO�FDPS��LQFOXGLQJ�/RZHU�6D[RQ\¶V�FRQVHUYDWLYH�0LQLVWHU�
3UHVLGHQW�(UQVW�$OEUHFKW��YRQ�GHU�/H\HQ¶V�IDWKHU���DUJXHG�IRU�IUHHGRP�RI�FKRLFH�DQG�DSSHDUHG�
WR�GLVDJUHH�ZLWK�WKH�QRWLRQ�RI�VWXOWLILFDWLRQ�WKURXJK�WKH�SUROLIHUDWLRQ�RI�SULYDWH�79��

$QRWKHU� DUWLFOH� LQ� DER SPIEGEL� GDWHG� 2FWREHU� ���� �����
�KWWSV���ZZZ�VSLHJHO�GH�VSLHJHO�SULQW�G����������KWPO�� FRYHUV� KRZ� WKH� *HUPDQ� IHGHUDO�
JRYHUQPHQW� WKRXJKW� WR� NHHS� WKH� SXEOLF�PHGLD� PRQRSRO\� LQWDFW�� $FFRUGLQJO\�� &KDQFHOORU�
+HOPXW�6FKPLGW�ZHQW�VR�IDU�DV�WR�GHVFULEH�SULYDWH�79�DV�³PRUH�DFXWH�DQG�PRUH�GDQJHURXV�WKDQ�
DWRPLF�HQHUJ\�´�6FKPLGW�ZDV�FRQYLQFHG�WKDW�SULYDWH�79�³FRXOG�FKDQJH�WKH�VWUXFWXUHV�RI� WKH�
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GHPRFUDWLF� VRFLHW\�´� ,QVWHDG� RI� SURPRWLQJ� WKH� SUROLIHUDWLRQ� RI� WHOHYLVLRQ�� WKH� FKDQFHOORU�
VXJJHVWHG�WKDW�D�ZHHNO\�WHOHYLVLRQ�IUHH�GD\�ZRXOG�EH�EHQHILFLDO��)HGHUDO�JRYHUQPHQW�PLQLVWHUV��
LQFOXGLQJ�,QWHULRU�0LQLVWHU�*HUKDUW�%DXP��IROORZHG�6FKPLGW¶V�OHDG��VHHLQJ�D�QHHG�WR�³SURWHFW�D�
KXPDQH� GHPRFUDWLF� VRFLHW\� DJDLQVW� KDUPIXO� LQIOXHQFHV� RI� LQIRUPDWLRQ� RYHUORDG� DQG�
PDQLSXODWLRQ� RI� SXEOLF� RSLQLRQ�´� IRU� ZKLFK� FKDQJHV� WR� WKH� *HUPDQ� FRQVWLWXWLRQ� ZHUH�
FRQVLGHUHG��&RQFXUULQJ�ZLWK�WKLV�QRWLRQ��-XVWLFH�0LQLVWHU�+DQV�-RFKHQ�9RJHO�DUJXHG�WKDW�WKH�
IUHHGRP� RI� LQIRUPDWLRQ� JXDUDQWHHG� E\� $UWLFOH� �� RI� WKH� %DVLF� /DZ� �*HUPDQ\¶V� GH� IDFWR�
FRQVWLWXWLRQ�� VKRXOG�EH� UHVWULFWHG�E\�$UWLFOH����ZKLFK�SURWHFWV� WKH� IDPLO\��9RJHO� VWDWHG��³:H�
FDQQRW�DOORZ�LQIRUPDWLRQ�RYHUORDG�WR�GHVWUR\�WKH�SULYDF\�RI�WKH�IDPLO\�´�

*LYHQ�DOO�RI� WKLV�� LW� LV�QR�VXUSULVH�WKDW�ZKHQ�SULYDWH�79�ILUVW�DSSHDUHG�LQ�*HUPDQ\�LQ�WKH�
����V��WKH�SXEOLF�ZDV�QRW�HQWKXVLDVWLF��$FFRUGLQJ�WR�D�VXUYH\�FRQGXFWHG�E\�DER SPIEGEL�RQ�
$XJXVW� ��� ����� �KWWSV���ZZZ�VSLHJHO�GH�VSLHJHO�SULQW�G����������KWPO��� D� FOHDU� PDMRULW\� RI�
����RI�*HUPDQV� FRQVLGHUHG� WKH� FXUUHQW� SXEOLF�79� RIIHU� WR� EH� ³VXIILFLHQW�´�ZKLOH� RQO\� ���
UHJDUGHG�LW�DV�³QHFHVVDU\´��2YHU�WKH�\HDUV��KRZHYHU��PHGLD�FRYHUDJH�RI�SULYDWH�79�FKDQJHG�
IURP�D�QHJDWLYH�WR�D�PRUH�SRVLWLYH�WRQH��)RU�H[DPSOH��DER SPIEGEL�UHSRUWHG�YHU\�SRVLWLYHO\�
RQ�-XO\�����������KWWSV���ZZZ�VSLHJHO�GH�VSLHJHO�SULQW�G����������KWPO��RQ�WKH�VXFFHVV�VWRU\�
RI�57/SOXV��FRYHULQJ�PDMRU�VSRUWV�HYHQW��VXFK�DV�:LPEOHGRQ�ZLWK�*HUPDQ�WHQQLV�SOD\HU�%RULV�
%HFNHU��DQG�JHWWLQJ�UHFRUG�QXPEHUV�RI�YLHZHUV��7KH�VDPH�DUWLFOH�DOVR�PHQWLRQHG�WKDW�*HUPDQ�
PHGLD�FRUSRUDWLRQ�%HUWHOVPDQQ��D�SDUWLDO�RZQHU�RI�DER SPIEGEL��LQYHVWHG�KHDYLO\�LQ�57/SOXV�
�RZQLQJ�������RI� WKH� VKDUHV���$V�D�PDWWHU�RI� IDFW��PDUNHW� VKDUHV�RI�57/SOXV�KDYH�FOLPEHG�
VWHDGLO\�IURP�DOPRVW�]HUR�LQ�WKH�PLG�����V�WR�D�KLVWRULFDO�SHDN�RI�������LQ�������GHPRQVWUDWLQJ�
LWV� JURZLQJ� SRSXODULW\�� 7KLV� LV� LOOXVWUDWHG� RQ� WKH� 57/� :LNLSHGLD� SDJH�
�KWWSV���GH�ZLNLSHGLD�RUJ�ZLNL�57/B7HOHYLVLRQ���ZKLFK�DOVR�QRWHV�WKDW�OLPLWHG�DFFHVV�H[SODLQV�
WKH�FKDQQHO¶V�HDUO\�PDUNHW�VKDUH�GHYHORSPHQW��

b) Supreme Court Decisions and Interpretation 

7KH������6XSUHPH�&RXUW�5XOH��%9HUI*(����������FUHDWHG�WKH�³WKLUG�EURDGFDVWLQJ�GHFLVLRQ´�
�3. Rundfunkentscheidung��� ZKLFK� HQDEOHG� WKH� SUROLIHUDWLRQ� RI� SULYDWH� 79� LQ� *HUPDQ\��
$FFRUGLQJ� WR� WKH� RULJLQDO� WH[W� �KWWS���ZZZ�VHUYDW�XQLEH�FK�GIU�EY�������KWPO��� WKHUH� ZDV� D�
³VSHFLDO�VLWXDWLRQ�RI�EURDGFDVWLQJ�FDXVHG�E\�WKH�VFDUFLW\�RI�WUDQVPLVVLRQ�IUHTXHQFLHV´�WKDW��LQ�
WKH� H\HV� RI� WKH� FRXUW�� MXVWLILHG� WKH� SXEOLF�PHGLD� PRQRSRO\� XS� WR� WKDW� SRLQW�� 'XULQJ� WKH�
LQWURGXFWLRQ�RI�SULYDWH�79��WKH�QHZVSDSHU�DIE ZEIT�GHVFULEHG�WKH�OLIWLQJ�RI�WKH�EDQ�LQ�DQ�DUWLFOH�
RQ�0DUFK�����������KWWSV���ZZZ�]HLW�GH���������NDEHO�IUHL����

³&DEOH�DQG�VDWHOOLWH�DUH�QHYHUWKHOHVV�FDSDEOH�RI�UHYROXWLRQL]LQJ�HOHFWURQLF�PHGLD��%RWK�HQG�
WKH�GHFDGH�ORQJ� ODFN�RI� WHOHYLVLRQ� WUDQVPLVVLRQ�� -XVW� WKLV� WHFKQLFDO�ERWWOHQHFN�KDV�DOZD\V�
VHUYHG�DV�D�ILQDO�MXVWLILFDWLRQ�IRU�WKH�SXEOLF�VHUYLFH�EURDGFDVWLQJ�V\VWHP�DQG�IRU�WKH�SROLWLFDO�
LPSHUDWLYH�WR�GHQ\�SULYDWH�DFFHVV�WR�WKLV�PHGLXP�´�

7KH� 6XSUHPH� &RXUW¶V� ����� GHFLVLRQ� H[SDQGHG� RQ� DQ� HDUOLHU� ODQGPDUN� GHFLVLRQ� IURP� �����
�%9HUI*(����������� L�H�� WKH�³ILUVW�EURDGFDVWLQJ�GHFLVLRQ´� �1. Rundfunkentscheidung��� ,Q� WKLV�
GHFLVLRQ� �KWWS���ZZZ�VHUYDW�XQLEH�FK�GIU�EY�������KWPO��� *HUPDQ\¶V� 6XSUHPH� &RXUW�
FRQILUPHG� WKH� H[LVWHQFH� RI� D� SXEOLF�PHGLD� PRQRSRO\�� ,W� DOVR� UHTXLUHG� DQ� LQGHSHQGHQW�
RUJDQL]DWLRQ�RI�IUHTXHQFLHV�IRU�QHZ�SXEOLF�PHGLD�RXWOHWV��7KH�UXOH�DURVH�GXH�WR�D�KHDWHG�FRQIOLFW�
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LQ�WKH�ODWH�����V�RYHU�*HUPDQ\¶V�VHFRQG�SXEOLF�79�EURDGFDVW��=')��ZKLFK�DGGHG�WR�WKH�ILUVW�
SXEOLF�79�FKDQQHO��$5'��VHH�)LJXUH�$����2QH�RI�*HUPDQ\¶V�PDMRU�SROLWLFDO�SDUWLHV��WKH�VRFLDO�
GHPRFUDWLF� SDUW\�� LQLWLDWHG� WKLV� OHJDO� FDVH� WR� ILJKW� ZKDW� ZDV� NQRZQ� DV� ³$GHQDXHU�79´� �LQ�
UHIHUHQFH�WR�WKH�FRQVHUYDWLYH�FKDQFHOORU��DQG�PHDQW�IHGHUDO�JRYHUQPHQW�FRQWUROOHG�WHOHYLVLRQ��
7KH� 6XSUHPH� &RXUW� VKDUHG� WKH� FRQFHUQV� RI� VRFLDO� GHPRFUDWV� DQG� FDOOHG� IRU� WKH� SROLWLFDO�
LQGHSHQGHQFH�RI�*HUPDQ\¶V�PHGLD�RUJDQL]DWLRQ��$V�D�GLUHFW�FRQVHTXHQFH�RI�WKH�&RXUW�UXOH��D�
'HXWVFKH�%XQGHVSRVW�VXE�RUJDQL]DWLRQ�ZDV� LQ�FKDUJH�RI� WKH�FRQVWUXFWLRQ�RI�QHZ�WUDQVPLWWHU�
VWDWLRQV�ZLWK�WKH�GLVWLQFW�SXUSRVH�RI�SURYLGLQJ�IUHTXHQFLHV�IRU�SXEOLF�PHGLD�RXWOHWV��ZKLOH�VWDWH�
JRYHUQPHQWV�ZHUH� LQ� FKDUJH� RI� IUHTXHQF\� XVDJH�� )ROORZLQJ� WKH� 6XSUHPH�&RXUW� GHFLVLRQ� LQ�
������VWDWLRQV�IRU�WKH�QHZ�SXEOLF�79�FKDQQHO�=')�ZHUH�EXLOW��'XULQJ�WKDW�WLPH��WKHUH�ZDV�DOVR�
D�UHDOLVWLF�SURVSHFW�RI�DGGLWLRQDO�SXEOLF�EURDGFDVWV��VXFK�DV�UHJLRQDO�SXEOLF�79�SURJUDPV�DW�WKH�
VWDWH� OHYHO� DQG� IXUWKHU� UDGLR� SURJUDPV�� *LYHQ� WKH� XQFHUWDLQW\� VXUURXQGLQJ� IXWXUH� SXEOLF�
EURDGFDVWV�� QHZ� WUDQVPLWWHU� VWDWLRQV� EXLOW� DIWHU� ����� KDG� YDU\LQJ� FDSDFLWLHV� IRU� DGGLWLRQDO�
EURDGFDVWV��DOO�RI�ZKLFK�ZHUH�H[SHFWHG�WR�EH�IRU�SXEOLF�PHGLD�GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH��

:KHQ�WKH�&RXUW�SDYHG�WKH�ZD\�IRU�SULYDWH�79�LQ�������LW�VWDWHG�WKDW�EURDGFDVWLQJ�UHVWULFWLRQV�
FRXOG�EH�³HOLPLQDWHG�LQ�WKH�FRXUVH�RI�PRGHUQ�GHYHORSPHQW´�GXH�WR�QHZ�WHFKQRORJLHV��+RZHYHU��
WKH�GHFLVLRQ�GLG�QRW�H[SOLFLWO\�UXOH�RXW�WKH�SRVVLELOLW\�RI�SULYDWH�79�FKDQQHOV�XVLQJ�UHPDLQLQJ�
WHUUHVWULDO�IUHTXHQFLHV�DV�DQ�DOWHUQDWLYH�WR�FDEOH�DQG�VDWHOOLWH��6LQFH�WKH�&RXUW�VDZ�D�VFDUFLW\�RI�
WKRVH�WHUUHVWULDO�IUHTXHQFLHV�DV�WKH�UHDVRQ�IRU�WKH�SXEOLF�PRQRSRO\��WKHUH�ZDV�QR�H[SHFWDWLRQ�RI�
PDQ\�RSHQ�IUHTXHQFLHV��7KHUHIRUH��IRU�WKH�IHZ�IUHTXHQFLHV�DYDLODEOH�LQ�WKH�����V��EURDGFDVWLQJ�
SULYDWH�79�RQ�WKHP�ZDV�OHJDOO\�SRVVLEOH�DV�ORQJ�DV�L��WKH\�ZHUH�HVWDEOLVKHG�IRU�EURDGFDVWLQJ�
SXEOLF�79�DQG�LL��WKH�VWDWH�JRYHUQPHQW��LQ�ZKLFK�WKH�VWDWLRQ�ZDV�ORFDWHG��DJUHHG�WR�DOORZ�SULYDWH�
79�WR�EH�EURDGFDVW��

c) Private TV’s Limited Reach: Cable, Satellite, and Terrestrial Frequencies  

$V�D�UHVXOW�RI�WKH�OHJDO�IUDPHZRUN�HVWDEOLVKHG�E\�*HUPDQ\¶V�6XSUHPH�&RXUW��+HOPXW�.RKO¶V�
IHGHUDO� JRYHUQPHQW�GHFLGHG� WR� UROO�RXW�SULYDWH�79� LQ�*HUPDQ\�YLD� FDEOH��6HYHUDO� SLHFHV�RI�
HYLGHQFH��KRZHYHU��GRFXPHQW�GHOD\V�LQ�WKH�H[SDQVLRQ�RI�*HUPDQ\¶V�FDEOH�QHWZRUN��,Q�������D�
IHZ�GD\V�DIWHU�WKH�LQWURGXFWLRQ�RI�SULYDWH�79�LQ�*HUPDQ\��DER SPIEGEL�UHSRUWHG�RQ�-DQXDU\�
�� �KWWSV���ZZZ�VSLHJHO�GH�VSLHJHO�SULQW�G����������KWPO�� WKDW� ³3RVW� 0LQLVWHU� 6FKZDU]�
6FKLOOLQJ�KDV�ORVW�WUDFN�RI�KLV�FDEOH�SURMHFWV�´�7KH�QHZV�PDJD]LQH�GHVFULEHG�PLVFDOFXODWLRQV�
DQG� XQH[SHFWHG� FRVWV� LQ� WKH� FDEOH� UROORXW�� 2Q� -DQXDU\� ���� ������ QHZVSDSHU� DIE ZEIT�
�KWWSV���ZZZ�]HLW�GH���������LP�NDEHO�YHUIDQJHQ��KHDGOLQHG�D�UHSRUW�DVNLQJ�ZKHWKHU�6FKZDU]�
6FKLOOLQJ�FRXOG�EHFRPH� WKH�.RKO�JRYHUQPHQW¶V�³0LQLVWHU�RI�&ULVLV�´� ,Q� WKLV� UHSRUW��D�PHGLD�
H[SHUW�GHVFULEHG�*HUPDQ�FDEOH�79�DV�D�³ELOOLRQ�GROODU�JUDYH´�WKDW�WKH�'HXWVFKH�%XQGHVSRVW�
ZLOO�EH�XQDEOH�WR�KDQGOH�LQ�WKH�ORQJ�UXQ��ZKLFK�WXUQHG�RXW�WR�EH�D�JRRG�SUHGLFWLRQ�VLQFH�WKLV�
SXEOLF�LQVWLWXWLRQ�ZDV�GLVPDQWOHG�WHQ�\HDUV�ODWHU���2Q�6HSWHPEHU����������DER SPIEGEL�UDQ�
WKH� KHDGOLQH�� ³&DEOH� 79�� 7KH� 'HEDFOH� LV� +HUH´� �KWWSV���ZZZ�VSLHJHO�GH�VSLHJHO�SULQW�G�
���������KWPO��DQG�GHWDLOHG�³PLVFDOFXODWLRQ�ZLWK�ELOOLRQV��FKDRWLF�FKDUJHV�SROLF\��JDGJHWV�ZLWK�
RXWGDWHG�WHFKQRORJ\��&KULVWLDQ�6FKZDU]�6FKLOOLQJ�EULQJV�WKH�VWDWH�RZQHG�FRPSDQ\�%XQGHVSRVW�
ZLWK� KLV� IDYRULWH� SURMHFW²FDEOH� JOREDO�� WHOHYLVLRQ� WRWDO²LQWR� ILQDQFLDO� GLIILFXOW\�´� ,Q�
FRQVHTXHQFH��IURP�WKH�HDUO\�����V�WR�WKH�PLG�����V��WKH�VSUHDG�RI�FDEOH�79�DFURVV�*HUPDQ\�
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ZDV�H[WUHPHO\�VORZ��$V�UHSRUWHG�E\� WKH�IHGHUDO�JRYHUQPHQW�� LQ� UHVSRQVH� WR�D�UHTXHVW� LQ� WKH�
*HUPDQ�SDUOLDPHQW��FDEOH�79�ZDV�XQDYDLODEOH�LQ�������RI�:HVW�*HUPDQ�KRXVHKROGV�LQ�������
7KLV�ILJXUH�LQFOXGHG�GDWD�IURP�:HVW�%HUOLQ��ZKLFK�KDG�WKH�KLJKHVW�VWDWH�OHYHO�DFFHVV�UDWH�ZLWK�
�������7KH�FDEOH�DFFHVV�UDWH�LQ�WKH�VWDWH�RI�15:�ZDV��������7KH�*HUPDQ�:LNLSHGLD�SDJH�
�KWWSV���GH�ZLNLSHGLD�RUJ�ZLNL�.DEHOIHUQVHKHQ��FRQWDLQV�GHWDLOHG�ILJXUHV�IRU�DOO�IHGHUDO�VWDWHV��
6LQFH�*HUPDQ�KRXVHKROGV�KDG�WR�SD\�D�QRQ�QHJOLJLEOH�VXP�IRU�FDEOH�79��DFWXDO�XVH�ZDV�HYHQ�
ORZHU�� 2Q� $SULO� ��� ������ DER SPIEGEL� �KWWSV���ZZZ�VSLHJHO�GH�VSLHJHO�SULQW�G�
���������KWPO��PHQWLRQHG�WKH�SUREOHP�RI�³KLJK�FRQQHFWLRQ�IHHV´�IRU�*HUPDQ�KRXVHKROGV��RI�
ZKLFK�RQO\�D�WKLUG�RI�WKRVH�ZKR�FRXOG�RUGHU�FDEOH�79�GLG�VR��7ZR�\HDUV�ODWHU��WKH�VLWXDWLRQ�ZDV�
KDUGO\� DQ\� GLIIHUHQW�� DFFRUGLQJ� WR� DQ� DUWLFOH� IURP� -DQXDU\� ��� ������ LQ� DER SPIEGEL�
�KWWSV���ZZZ�VSLHJHO�GH�VSLHJHO�SULQW�G����������KWPO��� $FFRUGLQJ� WR� WKH� DERYH� :LNLSHGLD�
SDJH��LQ�UHIHUHQFH�WR�'HXWVFKH�7HOHNRP��D�VXFFHVVRU�RI�WKH�%XQGHVSRVW���PRUH�WKDQ�D�WKLUG�RI�
DOO�KRXVHKROGV�VWLOO�GLG�QRW�HYHQ�KDYH�DFFHVV�WR�FDEOH�DW�WKH�HQG�RI��������

7KH�RWKHU�RSWLRQ�IRU�SULYDWH�79�ZDV�VDWHOOLWH��:KLOH�PLOOLRQV�RI�*HUPDQ�KRXVHKROGV�VWLOO�
ODFNHG�DFFHVV�WR�FDEOH�WHOHYLVLRQ��ZDWFKLQJ�SULYDWH�79�YLD�WKHLU�RZQ�VDWHOOLWH�GLVKHV�EHFDPH�WKH�
QRUP� IRU� *HUPDQV� WKURXJKRXW� WKH� ����V�� � $� -XO\� ��� ����� QHZV� UHSRUW� LQ� DIE ZEIT�
�KWWSV���ZZZ�]HLW�GH���������PDPL�KRO�SXGGLQJ�� GHVFULEHV� WKH� VLWXDWLRQ� LQ� WKH� ����V� DQG�
LOOXVWUDWHV�ZK\�VDWHOOLWH�79�SOD\HG�SUDFWLFDOO\�QR�UROH�LQ�*HUPDQ\�IRU�PDQ\�\HDUV��DJDLQ�GXH�WR�
WKH� DFWLYLWLHV� RI� WKH�'HXWVFKH� %XQGHVSRVW�� 7KH� DUWLFOH� UHSRUWV� RQ� D� QHZ� GLUHFW�WUDQVPLWWLQJ�
VDWHOOLWH� WKDW�ZDV�DQQRXQFHG�DV�D�SRVVLEOH� VXSSOHPHQW� WR�FDEOH�EXW� WXUQHG�RXW�³WR�EH�D� WRWDO�
IDLOXUH´�DIWHU�EHLQJ�ODXQFKHG�DQG�QRZ�³IORDWV�DV�D�PXPP\�LQ�VSDFH´�GXH�WR�WHFKQLFDO�SUREOHPV��
$FFRUGLQJ�WR�DIE ZEIT��D�VXFFHVVRU�VDWHOOLWH�ZDV�SODQQHG�IRU� WKH�IROORZLQJ�\HDU��EXW� LW�ZDV�
XQOLNHO\�WR�³EULQJ�PRUH�YLHZHUV�WR�SULYDWH�SURJUDPV´�EHFDXVH�RI�³D�QHZ�WUDQVPLVVLRQ�VWDQGDUG´�
WKDW�UHTXLUHG�D�VSHFLDO�GHFRGHU��D�WHFKQRORJ\�WKDW�ZDV�QRW�HYHQ�RQ�WKH�PDUNHW�DW�WKH�WLPH��,W�
VKRXOG�EH�QRWHG�WKDW�GXH�WR�ODUJH�LQYHVWPHQWV�LQ�FDEOH��WKH�%XQGHVSRVW�KDG�VWURQJ�LQFHQWLYHV�
QRW�WR�IRVWHU�VDWHOOLWH�79�DV�DQ�DOWHUQDWLYH��,Q�WKLV�FRQWH[W��WKH�DERYH�FLWHG�DER SPIEGEL�DUWLFOH�
IURP�6HSWHPEHU���������� LV� LOOXPLQDWLQJ�� DV� LW�GHVFULEHV� WKH�FRQFHUQ�RI� WKH�Bundespost� WKDW�
VDWHOOLWH�FRXOG�UHQGHU�DOO�FDEOH�LQYHVWPHQWV�REVROHWH�LI�LW�EHFRPHV�WKH�QRUP��7KH�DUWLFOH�UHSRUWV�
3RVW�0LQLVWHU� 6FKZDU]�6FKLOOLQJ¶V� HIIRUWV� WR� SUHYHQW� ³VDWHOOLWH� UHFHSWLRQ� E\� DQ\RQH´� VR� WKDW�
*HUPDQV�QHHG�FDEOH�WR�ZDWFK�SULYDWH�79���

%HFDXVH� VDWHOOLWH� 79�ZDV� QRW� DQ� RSWLRQ� EHIRUH� WKH� ����V�� DQG� FDEOH� 79� H[SDQVLRQ�ZDV�
GHOD\HG�� D� WLPH� ZLQGRZ� RI� VHYHUDO� \HDUV� ZDV� FUHDWHG� LQ� ZKLFK� VWLOO� DYDLODEOH� WHUUHVWULDO�
IUHTXHQFLHV�ZHUH�HQRUPRXVO\�LPSRUWDQW�IRU�SULYDWH�79�FKDQQHOV��+RZHYHU��LQ�WKLV�WLPH�ZLQGRZ�
WKHUH�ZHUH�RQO\�D�IHZ�UHJLRQV�ZKHUH�*HUPDQ�KRXVHKROGV�FRXOG�ZDWFK�SULYDWH�79�YLD�UHJXODU�
DQWHQQDV�� 7KH� OLPLWDWLRQ� RI� WKHVH� WHUUHVWULDO� IUHTXHQFLHV� ZDV� D� GLUHFW� UHVXOW� RI� WKH� OHJDO�
IUDPHZRUN�HVWDEOLVKHG�E\�*HUPDQ\¶V�6XSUHPH�&RXUW��7KH�QHZV�FRYHUDJH�IURP�WKH�ODWH�����V��
VXFK�DV�WKH�DERYH�UHIHUHQFHG�DIE ZEIT�UHSRUW�IURP�-XO\�������GHPRQVWUDWH�KRZ�WKH�OLPLWDWLRQ�
ZRUNHG�LQ�SUDFWLFH��7KH�DUWLFOH�GHVFULEHV�KRZ�SULYDWH�79�FKDQQHOV�LQ�WKH�VWDWH�RI�15:�UHFHLYHG�
WKH�ULJKW�WR�EURDGFDVW�RQ�WHUUHVWULDO�IUHTXHQFLHV��6LOYLR�%HUOXVFRQL��RZQHU�RI�7HOH���³MXPSHG�RQ�
WKH�EDQGZDJRQ�DW�WKH�ODVW�PLQXWH´�WR�DSSO\�IRU�WKH�DWWUDFWLYH�WHUUHVWULDO�IUHTXHQFLHV�LQ�WKLV�VWDWH��
+H�UHDOL]HG�WKDW�WKH�FDEOH�QHWZRUN�LQ�*HUPDQ\�ZDV�³WLJKW´�DQG�WKDW�WHUUHVWULDO�IUHTXHQFLHV�ZHUH�
WKXV� HVVHQWLDO� IRU� 79� SURYLGHUV�� 15:�� ZLWK� LWV� KLVWRU\� DV� D� ODUJH�� KLJKO\� SRSXODWHG� FRDO�
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SURGXFHU��ZDV�WKH�³NH\�UHJLRQ´�WR�GHWHUPLQH�WKH�ZLQQHU�LQ�WKH�FRPSHWLWLRQ�IRU�PDUNHW�VKDUHV�LQ�
WKH�QHZ�79�ODQGVFDSH��7R�DVVXDJH�15:¶V�VRFLDO�GHPRFUDW�UXQ�VWDWH�JRYHUQPHQW��%HUOXVFRQL�
SURPLVHG�D�³TXDOLW\�SURJUDP´�DQG�WKDW�KH�ZRXOG�³VXSSRUW�WKH�OHIW´�LI�KH�ZDV�JLYHQ�WKH�³MXLF\´�
IUHTXHQFLHV� LQ�15:��'HVSLWH�%HUOXVFRQL¶V� HIIRUWV�� WKH� VWDWH� RI�15:�SUHIHUUHG� WKH� FKDQQHO�
57/SOXV�GXH� WR�VHYHUDO�³FRQFHVVLRQV´�DJUHHG�XSRQ�E\� WKH�RZQHUV��VXFK�DV� WKH�%HUWHOVPDQQ�
FRUSRUDWLRQ�� 7KH� FKDQQHO� VWDUWHG� DV� D� EURDGFDVWHU� IURP� /X[HPERXUJ�� EXW� WKHQ� GHFLGHG� WR�
UHORFDWH�WR�&RORJQH��WKH�ODUJHVW�FLW\�LQ�15:��DIE ZEIT�VWDWHG�WKDW�WKH�DJUHHPHQW�³ZDV�ZRUWK�
LW´�VLQFH�57/SOXV�FRXOG�H[SHFW�WR�UHDFK�³XS�WR�VL[�DQG�D�KDOI�PLOOLRQ�YLHZHUV´�DV�D�UHVXOW�RI�
EHLQJ�SUHIHUUHG�LQ�WKH�FRPSHWLWLRQ�IRU�WUDQVPLVVLRQ�IUHTXHQFLHV��DER SPIEGEL�DOVR�FRYHUHG�
WKH� 15:� GHDO� LQ� D� 0DUFK� ���� ����� DUWLFOH� �KWWS���ZZZ�VSLHJHO�GH�VSLHJHO�SULQW�G�
���������KWPO��� FRLQLQJ� WKH� WHUP�³MXLF\´� WR�GHVFULEH� WKH�SRZHUIXO� WHUUHVWULDO� IUHTXHQFLHV� LQ�
15:��die leckeren terrestrischen Frequenzen in Nordrhein-Westfalen���7KH�UHSRUW�HPSKDVL]HV�
WKH� LPSRUWDQFH�RI� WKHVH�SRZHUIXO�IUHTXHQFLHV� LQ�UHDFKLQJ�D�ODUJH�QXPEHU�RI�KRXVHKROGV�DQG�
VKHGV�OLJKW�RQ�RWKHU�IDFHWV�RI�WKH�VHFUHW�GHDO��ZKLFK�DQ�LQVLGHU�UHIHUUHG�WR�DV�D�³FURRNHG�QXPEHU�´��

7KH�DERYH�PHQWLRQHG�-DQXDU\����������DER SPIEGEL�DUWLFOH�GHVFULEHV�6LOYLR�%HUOXVFRQL¶V�
HIIRUWV� WR�RYHUFRPH� WKH� UHVWULFWLRQV�RQ� WHUUHVWULDO� IUHTXHQFLHV� ��:KLOH�KLV�FKDQQHO�7HOH��ZDV�
VWUXJJOLQJ� WR� JHW� IUHTXHQFLHV�� IRU�%HUOXVFRQL�� WKHUH�ZDV� ³QR� TXHVWLRQ´� WKDW� DQ� H[SDQVLRQ� RI�
WHUUHVWULDO�IUHTXHQFLHV�ZDV�WHFKQLFDOO\�SRVVLEOH��%DVHG�RQ�VWXGLHV�FRQGXFWHG�E\�KLV�WHFKQLFLDQV��
%HUOXVFRQL�ZDV�FRQILGHQW� WKDW�D�QHZ�QHWZRUN�RI� WUDQVPLWWHU� VWDWLRQV�FRXOG�EH�³FRYHULQJ� WKH�
HQWLUH�WHUULWRU\´�RI�*HUPDQ\��LQ�DGGLWLRQ�WR�WKH�H[LVWLQJ�QHWZRUNV��DER SPIEGEL�VSHFXODWHG�
DERXW� WKH� SURVSHFWV� RI� WKHVH� H[SDQVLRQ� SODQV�� FODLPLQJ� WKDW� WKH\� ³FRXOG� VXGGHQO\�EULQJ� WKH�
GLVWUHVVHG� FRPPHUFLDO� FKDQQHO� WKH� HFRQRPLF� EUHDNWKURXJK�´� *LYHQ� WKH� OHJDO� IUDPHZRUN��
KRZHYHU�� LW� LV� QRW� VXUSULVLQJ� WKDW� WKH� *HUPDQ� UHJXODWRU\� EXUHDXFUDF\� �Aufsichtsbürokratie��
VWRSSHG�VXFK�HIIRUWV��7KH�%XQGHVSRVW�HYHQ�WULHG�WR�SUHYHQW�7HOH��IURP�JHWWLQJ�DYDLODEOH�ORZ�
SRZHU�IUHTXHQFLHV��,Q�FRQVHTXHQFH��%HUOXVFRQL�VHQW�D�WHDP�RI�WHFKQLFDO�H[SHUWV�IURP�,WDO\�³RQ�
D� MRXUQH\� DFURVV� WKH�$OSV´� WR� GLVSURYH� IDOVH� FODLPV� RI� WKH�Bundespost WKDW� WKHUH� ZHUH� QR�
DYDLODEOH�IUHTXHQFLHV��:KLOH�VRPH�ORFDO�IUHTXHQFLHV�ZHUH�ODWHU�JLYHQ�WR�7HOH���WKH�DUWLFOH�IXUWKHU�
GHVFULEHV�%HUOXVFRQL¶V�IDLOXUH�WR�JHW�RQH�RI�WKH�SRZHUIXO�IUHTXHQFLHV��7KLV�ZDV�DWWULEXWHG�WR�D�
ODFN�RI�VXSSRUW�IRU�%HUOXVFRQL�LQ�*HUPDQ�SROLWLFV��HVSHFLDOO\�DPRQJ�FRQVHUYDWLYHV�ZKR�WKRXJKW�
WKDW�WKH�,WDOLDQ�FRXOG�V\PSDWKL]H�ZLWK�VRFLDO�GHPRFUDWV��$OO�WKLV�KDSSHQHG�DV�SDUW�RI�ZKDW�DER 
SPIEGEL�UHIHUUHG�WR�DV�D�³EDWWOH�IRU�WKH�IUHTXHQFLHV�´�D�EDWWOH�LQ�ZKLFK�WKH�,WDOLDQ�PHGLD�W\FRRQ�
XOWLPDWHO\�FRQFHGHG�GHIHDW���
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�
)LJXUH�$��7LPHOLQH��3UROLIHUDWLRQ�RI�&RPPHUFLDO�7HOHYLVLRQ�LQ�:HVW�*HUPDQ\�
� � �

����� 6WDUW�RI�*HUPDQ\¶V�ILUVW�SXEOLF�79�FKDQQHO��$5'� �

_� One network of transmitter stations for terrestrial frequencies, no private TV allowed on stations� �

����� 6XSUHPH�&RXUW�FRQILUPV�SXEOLF�PHGLD�PRQRSRO\��UHTXLUHV�VWDWH�IUHH�RUJDQL]DWLRQ�RI�EURDGFDVWLQJ� �

_� Construction phase of network of new transmitter stations for the second public TV channel (ZDF)  �

����� 6RFLDO�GHPRFUDW�+HOPXW�6FKPLGW�EHFRPHV�FKDQFHOORU�� �

_� Federal government defends monopoly of public TV and blocks cable TV projects  �

����� 6XSUHPH�&RXUW�SDYHV�WKH�ZD\�IRU�SULYDWH�79�E\�UHIHUULQJ�WR�QHZ�WHFKQRORJLFDO�GHYHORSPHQWV�� �

_� Crisis of the federal government: Coalition between social democrats and liberal party falls apart� �

����� &RQVHUYDWLYH�+HOPXW�.RKO�EHFRPHV�FKDQFHOORU�� �

_� Federal government pushes private TV and assigns Deutsche Bundespost to roll out private TV �

����� 6WDUW�RI�FRPPHUFLDO�79�LQ�*HUPDQ\� �

_� Deutsche Bundespost fails to provide private TV to German households according to schedule �

����� 3ULYDWH�79�FKDQQHOV�UHFHLYH�SRZHUIXO�WHUUHVWULDO�IUHTXHQFLHV�RQ�SXEOLF�PHGLD�WUDQVPLWWHUV� �

_� Divided country: Reception of private TV via antenna in some regions of Germany, not in others �

����� 57/��IRUPHUO\�57/SOXV��EHFRPHV�*HUPDQ\¶V�1R���79�FKDQQHO�ZLWK�UHFRUG�PDUNHW�VKDUH�RI������� �

_� Due to lack of cable access, many Germans prefer using satellite dishes to watch private TV �

����� 'HXWVFKH�%XQGHVSRVW�GLVPDQWOHG��FDEOH�79�VWLOO�XQDYDLODEOH�LQ�PDQ\�*HUPDQ�KRXVHKROGV� �

�

Notes��7KH�IROORZLQJ�DEEUHYLDWLRQV�IRU�79�FKDQQHOV�DUH�XVHG�LQ�WKLV�WDEOH��Arbeitsgemeinschaft der öffentlich-
rechtlichen Rundfunkanstalten der Bundesrepublik Deutschland �$5'���Zweites Deutsches Fernsehen �=')���
DQG�Radio Télévision Luxembourg �57/���57/¶V�RUJDQL]HUV�GURSSHG� WKH�³SOXV´� IURP� WKH�FKDQQHO¶V�QDPH�RQ�
1RYHPEHU����������6HH�.(.��������S������IRU�LQIRUPDWLRQ�RQ�PDUNHW�VKDUHV�RI�79�FKDQQHOV�LQ�*HUPDQ\���
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$SSHQGL[�%�±�6HQVLWLYLW\�$QDO\VHV�

,Q�WKH�IROORZLQJ��ZH�GLVFXVV�WKH�UHVXOWV�IURP�D�SOHWKRUD�RI�VHQVLWLYLW\�DQDO\VHV�WKDW�ZH�FRQGXFW�
IRU� RXU� PDLQ� DQDO\VLV� EDVHG� RQ� 62(3� GDWD�� :H� VKHG� OLJKW� RQ� WKH� IROORZLQJ� DVSHFWV�� D��
GHWHUPLQDWLRQ�RI�UHJLRQV�UHFHLYLQJ�SULYDWH�79�VLJQDOV��L�H��FDOFXODWLRQ�PHWKRG��VLJQDO�VWUHQJWK�
WKUHVKROGV�� OLQHDU� VLJQDO� VWUHQJWK� LQVWUXPHQW�� DQG� PRQWK�EDVHG� WUHDWPHQW� LGHQWLILFDWLRQ��� E��
VDPSOH�UHVWULFWLRQV��L�H��UHJLRQV�FRQVLGHUHG�LQ�WKH�DQDO\VLV��DQG�PRYHUV�H[FOXVLRQ���F��DGGLWLRQDO�
FRYDULDWHV��DQG�G��DOWHUQDWLYH�GHILQLWLRQV�RI�RXU�PDLQ�YDULDEOHV���

a) TV Signal Treatment 

:H�VWDUW�RXU�VHQVLWLYLW\�DQDO\VHV�E\�LQVSHFWLQJ�ZKHWKHU� WKH�PHWKRG�RI�79�VLJQDO�FDOFXODWLRQ�
FRXOG�DIIHFW�WKH�UHVXOWV��7DEOH�%��SURYLGHV�D�FKHFN�IRU�WKH�DJJUHJDWLRQ�PHWKRG�RI�UHJLRQDO�VLJQDO�
VWUHQJWK�LQIRUPDWLRQ��,Q�RXU�PDLQ�DQDO\VLV��ZH�XVH�WKH�PRVW�SUHFLVH�PHWKRG�E\�ILUVW�GHWHUPLQLQJ�
DYHUDJH� VLJQDO� VWUHQJWK� YDOXHV� EDVHG� RQ� D� RQH� VTXDUH� NLORPHWHU� UDVWHU� FDOFXODWLRQ� DQG� WKHQ�
DYHUDJLQJ�DOO�RI�WKHVH�UDVWHU�YDOXHV�ZLWKLQ�D�FRXQW\¶V�WHUULWRU\�WR�HVWDEOLVK�WKH�FRXQW\�PHDQ��)RU�
FRPSDULVRQ��WKLV�LV�GLVSOD\HG�LQ�FROXPQ������&ROXPQ�����VKRZV�WKDW�VZLWFKLQJ�IURP�WKH�PHDQ�
WR�WKH�PHGLDQ�RI�DOO�UDVWHU�YDOXHV�ZLWKLQ�D�FRXQW\¶V�WHUULWRU\�GRHV�QRW�DOWHU�WKH�UHVXOWV�DW�DOO��7KLV�
LV�EHFDXVH�WKH�VHW�RI�WUHDWPHQW�UHJLRQV�UHPDLQV�WKH�VDPH�LQ�WKLV�FDVH��:H�DOVR�FDOFXODWHG�WKH�
VLJQDO�VWUHQJWK�DW�WKH�PXQLFLSDOLW\�DQG�FRXQW\�OHYHOV�ZLWKRXW�WKH�UDVWHU��)RU�WKH�FRXQW\�OHYHO��ZH�
GHWHUPLQH�WKH�VLJQDO�VWUHQJWK�HLWKHU�DW�WKH�JHRJUDSKLFDO�FHQWHU�RI�WKH�UHJLRQ�RU�DW�WKH�SRSXODWLRQ�
FHQWHU��7KLV�LQIRUPDWLRQ�LV�GHULYHG�IURP�D�JHR�VHUYLFH�DQG�UHIOHFWV�WKH�LQQHU�FLW\�RI�D�FRXQW\¶V�
ODUJHVW�WRZQ��7KH�ODWWHU�LV�DOVR�XVHG�WR�GHILQH�VLJQDO�VWUHQJWK�DW�WKH�PXQLFLSDOLW\�OHYHO��7R�XVH�
WKLV�SRSXODWLRQ�FHQWHU�LQIRUPDWLRQ�RQ�VLJQDO�VWUHQJWK�DW�WKH�PXQLFLSDOLW\�OHYHO�IRU�RXU�62(3�
EDVHG�DQDO\VLV�DW�WKH�FRXQW\�OHYHO��ZH�DJJUHJDWH�PXQLFLSDOLW\�EDVHG�VLJQDO�YDOXHV�HLWKHU�DV�WKH�
PHDQ��L�H��WKH�DYHUDJH�VLJQDO�VWUHQJWK�DFURVV�DOO�PXQLFLSDOLWLHV�ZLWKLQ�D�FRXQW\��RU�DV�WKH�PHGLDQ�
�L�H��PHGLDQ� VLJQDO� VWUHQJWK� DFURVV� DOO�PXQLFLSDOLWLHV�ZLWKLQ�D� FRXQW\���&ROXPQV� ���� DQG� ����
UHYHDO�WKDW�WKH�UHVXOWV�DUH�UREXVW�LQ�ERWK�FDVHV��ZKHUHDV�VZLWFKLQJ�EHWZHHQ�PHDQ�DQG�PHGLDQ�
DJJUHJDWLRQ�DJDLQ�PDNHV�QR�GLIIHUHQFH��)LQDOO\��ZKHQ�ZH�HPSOR\�WKH�OHDVW�SUHFLVH�FDOFXODWLRQV�
EDVHG�RQ�RQH�VLJQDO�YDOXH�SHU�FRXQW\�LQ�FROXPQV�����DQG������ZH�ILQG�WKDW�WKH�FRHIILFLHQWV�RI�WKH�
79�VLJQDOV�XVLQJ�WKH�SRSXODWLRQ�FHQWHU�DUH�VWLOO�UHPDUNDEO\�UREXVW�ZKLOH�XVLQJ�WKH�JHRJUDSKLF�
PHDQ� ZLWKLQ� D� FRXQW\� OHDGV� WR� D� VOLJKWO\� ZHDNHU� PDQLSXODWLRQ� RI� 79� FRQVXPSWLRQ�� 7KLV�
LQGLFDWHV�WKH�LPSRUWDQFH�RI�FRQVLGHULQJ�WKH�SRSXODWLRQ¶V�ORFDWLRQ�ZKHQ�GHWHUPLQLQJ�79�VLJQDO�
UHDFK�DW�WKH�UHJLRQDO�OHYHO���

6HFRQG��ZH�LQVSHFW�WKH�UROH�RI�WKH�PLQLPXP�VLJQDO�VWUHQJWK�OHYHO�LQ�GHILQLQJ�WUHDWPHQW�DQG�
FRQWURO�UHJLRQV��%\�YDU\LQJ�WKH�WKUHVKROG�IURP����G%X9�P�WR����G%X9�P�VWHSZLVH��ZH�EHFRPH�
GHFUHDVLQJO\�RSWLPLVWLF�UHJDUGLQJ�WKH�UHDFK�RI�79�VLJQDOV�IRU�*HUPDQ�KRXVHKROGV��VLQFH�KLJKHU�
YDOXHV�LQ�G%X9�P�DUH�QHHGHG�WR�SDVV�WKH�WKUHVKROG��7DEOH�%��VKRZV�WKDW�LQFUHDVLQJ�WKH�VLJQDO�
WKUHVKROG�GRHV�QRW�FKDQJH�WKH�UHVXOWV��&ORVHU�LQVSHFWLRQ�UHYHDOV�WKDW�WKH�UHVXOWV�LQ�FROXPQV�����
DQG�����DUH�WKH�VDPH��7KLV�LV�EHFDXVH�WKHUH�LV�QR�FRXQW\�ZLWK�DQ�DYHUDJH�VLJQDO�VWUHQJWK�EHWZHHQ�
���G%X9�P�DQG����G%X9�P��ZKHUHDV�VRPH�FRXQWLHV�GURS�RXW�RI�WKH�WUHDWPHQW�UHJLRQV�ZKHQ�
WKH� WKUHVKROG� LQ�FROXPQV� ����DQG� ���� LV� IXUWKHU� LQFUHDVHG��1HYHUWKHOHVV�� WKH� UHVXOWV�DUH�TXLWH�
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UREXVW��DV�ERWK�79�FRQVXPSWLRQ�DQG�OLIH�VDWLVIDFWLRQ�DUH�VLJQLILFDQWO\�LQFUHDVHG�LQ�WUHDWPHQW�
UHJLRQV�IRU�DQ\�RI�WKH�WKUHVKROG�YDOXHV��ZKLOH�LQGLYLGXDO�KHDOWK�LV�QRW�LPSDLUHG�LQ�DQ\�FDVH��

7KLUG��ZH�LQVSHFW�WKH�UROH�RI�XVLQJ�VLJQDO�VWUHQJWK�WKUHVKROGV�LQ�D�ELQDU\�PDQQHU�DV�RSSRVHG�
WR�LQWHUSUHWLQJ�VLJQDO�VWUHQJWK�OLQHDUO\��*LYHQ�WKDW�79�VLJQDO�TXDOLW\�GRHV�QRW�LQFUHDVH�OLQHDUO\�
ZLWK�VLJQDO�VWUHQJWK�EXW�UDWKHU�GLVFRQWLQXRXVO\��DV�SRLQWHG�RXW�LQ�UHODWHG�UHVHDUFK��%XUV]W\Q�DQG�
&DQWRQL��������RQH�FRXOG�DUJXH�WKDW�D�KRXVHKROG�HLWKHU�UHFHLYHV�RU�GRHV�QRW�UHFHLYH�D�SURJUDP��
ZLWK�OLWWOH�KDSSHQLQJ�LQ�EHWZHHQ��1HYHUWKHOHVV��WR�DVVHVV�WKLV�HPSLULFDOO\��7DEOH�%��VKRZV�WKH�
UHVXOWV�IRU�D�OLQHDU�YDULDEOH�RI�VLJQDO�VWUHQJWK�LQ�G%X9�P��:H�DOVR�YDU\�WKH�XVH�RI�RXU�VHW�RI�
FRYDULDWHV��DV�ZH�GR�IRU�RXU�PDLQ�UHVXOWV�LQ�WKH�SDSHU��7KH�UHVXOWV�LQ�FROXPQV�����DQG�����FRQIRUP�
TXDOLWDWLYHO\�WR�WKH�UHVXOWV�HVWDEOLVKHG�YLD�D�ELQDU\�WUHDWPHQW�LQGLFDWRU��DV�VKRZQ�LQ�FROXPQV�����
DQG�������

)RXUWK��ZH�H[DPLQH�RXU�GHFLVLRQ�WR�FRQVLGHU������DV�WKH�ILUVW�WUHDWPHQW�\HDU�IRU�DOO�62(3�
SDUWLFLSDQWV��GHVSLWH�WKH�SRVVLELOLW\�WKDW�VRPH�UHVSRQGHQWV�VWDUWHG�ZDWFKLQJ�SULYDWH�79�VKRUWO\�
EHIRUH�WKH������LQWHUYLHZ��7KH�XVH�RI�\HDU�EDVHG�DVVLJQPHQW�VLPSOLILHV�WKH�DQDO\VLV�DQG�HQVXUHV�
WKDW� DOO� WUHDWHG� LQGLYLGXDOV� LQ� RXU� VHWWLQJ� UHFHLYHG� SULYDWH� 79� IRU� DW� OHDVW� VHYHUDO� PRQWKV��
)XUWKHUPRUH��RXU�DVVLJQPHQW�VWUDWHJ\�LV�LQVHQVLWLYH�WRZDUG�SRVVLEOH�LQWHUYLHZ�GDWH�VHOHFWLYLW\��
+\SRWKHWLFDOO\�� SDUWLFLSDQWV� PD\� KDYH� EHHQ� LQWHUYLHZHG� SDUWLFXODUO\� ODWH� EHFDXVH� RI� KHDOWK�
SUREOHPV� GXULQJ� WKH� UHJXODU� ILHOGZRUN� SKDVH�� 8VLQJ� WKH� DYDLODEOH� LQIRUPDWLRQ� RQ� ERWK� WKH�
LQWHUYLHZ�PRQWK�DQG�WKH�VWDUW�RI�SULYDWH�79�EURDGFDVWV��7DEOH�'����ZH�LGHQWLI\� WHQ�FDVHV�RI�
ODWHFRPHUV�LQ�WKH�PDLQ�GDWDVHW�ZKR�ZHUH�LQWHUYLHZHG�LQ�WUHDWPHQW�UHJLRQV�ZLWK�SULYDWH�79�LQ�
-XO\�DQG�$XJXVW�RI�������)RU�FRPSDULVRQ��ZH�UH�DVVLJQ�WKRVH�LQGLYLGXDOV�DV�EHLQJ�WUHDWHG�DOVR�
LQ�������LQ�DGGLWLRQ�WR�UHFHLYLQJ�SULYDWH�79�WUHDWPHQW�LQ�������ZKHUHDV�WKH�VXUYH\�\HDU�RI������
FRQWLQXHV� WR� FDSWXUH� WKH� SUH�WUHDWPHQW� VLWXDWLRQ� IRU� WKRVH� UH�DVVLJQHG� LQGLYLGXDOV�� 7DEOH�%��
FRPSDUHV� WKH� UHVXOWV� RI� VXFK� PRQWK�EDVHG� WUHDWPHQW� DVVLJQPHQW� WR� RXU� GHIDXOW� \HDU�EDVHG�
WUHDWPHQW�DVVLJQPHQW��:H�DOVR�YDU\�WKH�XVH�RI�FRYDULDWHV��7KH�PRQWK�EDVHG�DQDO\VLV�LQ�FROXPQV�
����DQG�����FRQILUPV�RXU�PDLQ�\HDU�EDVHG�WUHDWPHQW�DVVLJQPHQW�UHVXOWV��DV�VKRZQ�LQ�FROXPQV�
����DQG������

b) Sample Restrictions 

:H�FKHFN�WKH�UREXVWQHVV�RI�RXU�PDLQ�ILQGLQJV�LQ�OLJKW�RI�VDPSOH�FKDQJHV��7DEOH�%��SUHVHQWV�WKH�
UHVXOWV� RI� VHQVLWLYLW\� DQDO\VHV� LQ� ZKLFK� ZH� UHGXFH� WKH� VHW� RI� FRQWURO� UHJLRQV� E\� H[FOXGLQJ�
FRXQWLHV�ZLWK�SRWHQWLDO�DFFHVV�WR�DGGLWLRQDO�79�FKDQQHOV��&ROXPQ�����VKRZV�WKH�UHVXOWV�ZKHQ�
ZH�FRQGLWLRQ�RQ�FOHDQ�FRQWURO�UHJLRQV�E\�H[FOXGLQJ�WKRVH�WKDW�GLG�QRW�UHFHLYH����N:�SRZHUHG�
79�VLJQDOV�EXW�FRXOG�KDYH�UHFHLYHG�79�VLJQDOV�RQ�IUHTXHQFLHV�ZLWK� OHVV�SRZHU� LI� WKH�VLJQDO�
VWUHQJWK�GHWHUPLQHG�IRU�WKH�FRXQW\�VXUSDVVHG�WKH�PLQLPXP�WKUHVKROG�RI����G%X9�P��,Q�FROXPQ�
�����ZH�IXUWKHU�FOHDQVH�WKH�FRQWURO�UHJLRQV�E\�HQVXULQJ�WKDW�QR�VWDWLRQ�WUDQVPLWWLQJ�SULYDWH�79�
EURDGFDVWV� YLD� WHUUHVWULDO� IUHTXHQFLHV� LV� ORFDWHG� LQ� WKH� FRXQW\��7KHUHE\�ZH� GURS� FRXQWLHV� LQ�
ZKLFK�WKHUH�ZHUH�ORFDO�IUHTXHQFLHV�IRU�SULYDWH�79�ZLWK�YHU\�ORZ�SRZHU��FORVH�WR�]HUR�N:���VR�
WKDW�WKH�PHDQ�VLJQDO�VWUHQJWK�GHWHUPLQHG�IRU�WKH�ZKROH�FRXQW\�GLG�QRW�UHDFK�WKH�WKUHVKROG�RI����
G%X9�P��,Q�FROXPQ������ZH�H[FOXGH�DOO�FRXQWLHV�ZLWK�HDUO\�FDEOH�SURMHFWV� LQ� WKH�PLG�����V�
�+DVHEULQN��������$VLGH�IURP�%HUOLQ��DOUHDG\�H[FOXGHG���WKHVH�FDEOH�SURMHFWV�ZHUH�FDUULHG�RXW�
LQ�0XQLFK��'RUWPXQG��DQG�/XGZLJVKDIHQ��7KH�ODWWHU�FLW\�LV�LQ�WKH�IHGHUDO�VWDWH�RI�5KLQHODQG�
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3DODWLQDWH��ZKLFK�ZH�H[FOXGH�LQ�FROXPQ������:KLOH�WKH�JRYHUQPHQW�RI�WKDW�VWDWH�ZDV�D�VWURQJ�
DGYRFDWH�RI�SULYDWH�WHOHYLVLRQ��VRPH�FLWL]HQV�PD\�KDYH�UHFHLYHG�57/SOXV�IRU�IUHH�LQ�WKH�����V�
GXH�WR�WKH�ERUGHU�ZLWK�/X[HPERXUJ��WKH�FKDQQHO¶V�RULJLQDO�ORFDWLRQ��,Q�FROXPQ������ZH�GURS�
GDWD�IURP�ELJ�FLWLHV�ZLWK�DERXW�D�PLOOLRQ�LQKDELWDQWV��ZKLFK�LQFOXGHV��DSDUW�IURP�0XQLFK�LQ�WKH�
VRXWK�� +DPEXUJ� LQ� WKH� QRUWK�� DQG� &RORJQH� LQ� WKH� ZHVW� RI� *HUPDQ\�� 7KLV� WHVW� H[FOXGHV�
LQGLYLGXDOV�ZLWK�JHQHUDOO\�KLJKHU�FKDQFHV�RI�FDEOH�DFFHVV��)LQDOO\��LQ�FROXPQ�����ZH�H[FOXGH�DOO�
ERUGHU�UHJLRQV�ZKHUH�LQGLYLGXDO�79�FRQVXPSWLRQ�PD\�KDYH�EHHQ�OHVV�DIIHFWHG�E\�SULYDWH�79�
EHFDXVH�IRUHLJQ�79�ZDV�SRWHQWLDOO\�DYDLODEOH��%\�GRLQJ�VR��ZH�H[FOXGH�D�IHZ�FRXQWLHV�DW�WKH�
'XWFK�ERUGHU� WKDW� UHFHLYHG�SULYDWH�79�VLJQDOV� IURP� WKH�:HVHO� WUDQVPLWWHU� VWDWLRQ��7KH� WDEOH�
VKRZV�WKDW�DOO�RI�WKH�UHVXOWV�DUH�UREXVW��

7DEOH� %�� SURYLGHV� FKHFNV� IRU� RXU� VDPSOH� UHVWULFWLRQ� UHJDUGLQJ� LQGLYLGXDOV� ZKR� PRYHG�
EHWZHHQ�UHJLRQV�GXULQJ�RXU�LQYHVWLJDWLRQ�SHULRG��2XU�PDLQ�UHVXOWV�LQ�WKH�SDSHU�DUH�EDVHG�RQ�D�
PRYHU�UHVWULFWLRQ��DV�GHVFULEHG�LQ�6HFWLRQ������ZKHUH�ZH�LQFOXGH�REVHUYDWLRQV�RQO\�LI�WKH�VDPH�
SHUVRQ�LV�REVHUYHG�LQ�WKH�VDPH�FRXQW\�ZKHUH�WKH\�OLYHG�LQ�������7KH�LGHD�EHKLQG�XVLQJ������DV�
WKH�UHIHUHQFH�\HDU�LV�WR�PD[LPL]H�WKH�QXPEHU�RI�WUHDWPHQW�REVHUYDWLRQV��ZKLFK�LPSOLHV�KDYLQJ�
D�OHIW�VNHZHG�GLVWULEXWLRQ�RI�REVHUYDWLRQV�DFURVV�\HDUV�LQ�RXU�PDLQ�VDPSOH��,Q�FROXPQ������ZH�
VKLIW�WKH�UHIHUHQFH�\HDU�DQG�LQFOXGH�RQO\�LQGLYLGXDO�REVHUYDWLRQV�LI�WKH�SHUVRQ�LV�REVHUYHG�LQ�WKH�
VDPH�FRXQW\�ZKHUH�WKH\�OLYHG�LQ�������&ROXPQ�����UHSHDWV�WKH�DQDO\VLV�DQG�DGGV�RXU�VWDQGDUG�
VHW�RI�FRYDULDWHV��&ROXPQ�����VKRZV�WKH�UHVXOWV�RI�WKH�VWULFWHVW�PRYHU�UHVWULFWLRQ��LQ�ZKLFK�HDFK�
LQGLYLGXDO� LV� DOZD\V� REVHUYHG� ZLWKLQ� WKH� VDPH� FRXQW\� WKURXJKRXW� WKH� LQYHVWLJDWLRQ� SHULRG��
%DODQFLQJ�WKH�VDPSOH�LQ�VXFK�D�ZD\�UHVXOWV�LQ�D�VXEVWDQWLDO�ORVV�RI�VDPSOH�VL]H��)XUWKHUPRUH��
ZH�FRQVLGHU�RXU�VHW�RI�FRYDULDWHV�LQ�FROXPQ������$OO�RI�WKH�UHVXOWV�FRQILUP�RXU�PDLQ�ILQGLQJV���

c) Further Control Variables 

7DEOH�%��SURYLGHV�WKH�UHVXOWV�RI�DQDO\VHV�ZLWK�GLIIHUHQW�VHWV�RI�FRYDULDWHV��&ROXPQV�����DQG�����
VKRZ�WKH�PDLQ�UHVXOWV�ZLWK�DQG�ZLWKRXW�WKH�VWDQGDUG�FRQWURO�VHW��&ROXPQ�����GLVSOD\V�WKH�UHVXOWV�
ZKHQ� VXUYH\� IDFWRUV� DUH� FRQVLGHUHG�� ZKLFK� LQFOXGH� GXPP\� YDULDEOHV� IRU� ZHHNGD\� RI� WKH�
LQWHUYLHZ� DQG� LQWHUYLHZ� PRGH� �L�H�� ZKHWKHU� WKH� VXUYH\� ZDV� DGPLQLVWHUHG� RUDOO\� E\� DQ�
LQWHUYLHZHU�RU�ILOOHG�RXW�E\�WKH�VXUYH\�SDUWLFLSDQW���7KLV�WHVW�DGGUHVVHV�SRVVLEOH�PHDVXUHPHQW�
HIIHFWV�� ZKLFK� FRXOG� EH� GXH� WR� GLIIHUHQFHV� LQ�79� FRQVXPSWLRQ� DFURVV� ZHHNGD\V� RU� VRFLDO�
GHVLUDELOLW\�ELDV��DVVXPLQJ�WKDW�WKH�SUHVHQFH�RI�DQ�LQWHUYLHZHU�DIIHFWV�VHOI�UHSRUWV�RI�VHQVLWLYH�
LQIRUPDWLRQ��&RQWL�DQG�3XGQH\��������7KH�UHVXOWV�FRQILUP�RXU�ILQGLQJV���

)RU�DQRWKHU�FKHFN�RI�SRVVLEOH�PHDVXUHPHQW�HIIHFWV��FROXPQ�����RI�7DEOH�%��VKRZV�WKH�UHVXOWV�
ZKHQ�FRQWUROOLQJ�IRU�ZHDWKHU�IDFWRUV��QDPHO\�WHPSHUDWXUH�DQG�VXQVKLQH�KRXUV�RQ�WKH�GD\�RI�WKH�
LQWHUYLHZ� DV� ZHOO� DV� DYHUDJH� WHPSHUDWXUH� DQG� DYHUDJH� VXQVKLQH� KRXUV� LQ� WKH� IRXU� ZHHNV�
SUHFHGLQJ�WKH�LQWHUYLHZ��7R�H[DPLQH�WKH�UROH�RI�ZHDWKHU�LQIOXHQFHV�LQ�RXU�UHVXOWV��ZH�PHUJH�WKH�
62(3�GDWD�ZLWK�D�GDWDVHW�SUHSDUHG�IRU�D�GLIIHUHQW�SURMHFW��VHH�&KDGL�������IRU�PRUH�GHWDLOV���
ZKLFK�ZDV�EDVHG�RQ�GDWD�IURP�WKH�*HUPDQ�ZHDWKHU�VHUYLFH��7R�FRPELQH�GDWDVHWV��ZH�XVH�UHJLRQ�
LGHQWLILHUV�DW�WKH�UHJLRQDO�SROLF\�UHJLRQ��Raumordnungsregion��OHYHO��ZKLFK�LV�RQH�OHYHO�KLJKHU�
WKDQ�WKH�FRXQW\�OHYHO�LQ�*HUPDQ\¶V�UHJLRQDO�KLHUDUFK\��$W�WKH�WLPH�RI�RXU�LQYHVWLJDWLRQ��WKHUH�
ZHUH�RYHU����RI�WKHVH�UHJLRQV��HDFK�RI�ZKLFK�LQFOXGHG�DW�OHDVW�RQH�FRXQW\��DQG�IRXU�FRXQWLHV�RQ�
DYHUDJH���,Q�HDFK�UHJLRQDO�SROLF\�UHJLRQ��WKHUH�ZDV�D�ZHDWKHU�VWDWLRQ�IRU�ZKLFK�ZH�KDYH�GDLO\�
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GDWD�RQ�ZHDWKHU�FRQGLWLRQV��DOORZLQJ�XV�WR�FRPELQH�62(3�GDWD�ZLWK�GDWD�RQ�UHJLRQDO�ZHDWKHU�
FRQGLWLRQV�IRU�HDFK��LQWHUYLHZ��GD\��2XU�DQDO\VLV�VKRZV�WKDW�FRQVLGHULQJ�ZHDWKHU�IDFWRUV�GRHV�
QRW�DOWHU�WKH�PDLQ�UHVXOWV��ZKLFK�KROGV�ZKHQ�ZH�DOVR�FRQVLGHU�VXUYH\�IDFWRUV�LQ�FROXPQ�����DQG�
DOO�VHWV�RI�FRYDULDWHV�VLPXOWDQHRXVO\�LQ�FROXPQ������

d) Alternative Variable Definitions  

7DEOH� %�� GHSLFWV� WKH� UHVXOWV� RI� DQDO\VHV� LQ� ZKLFK� ZH� LQVSHFW� WKH� GHILQLWLRQV� RI� RXU� PDLQ�
GHSHQGHQW�YDULDEOHV��:H�VWDUW�ZLWK�WHOHYLVLRQ�FRQVXPSWLRQ�LQ�3DQHO�$��,Q�WKH�ILUVW�VWHS��ZH�XVH�
WKH�UDZ�62(3�WLPH�XVH�YDULDEOHV��ZKLFK�DUH�VSOLW�LQWR�WZR�FDWHJRULHV��ZDWFKLQJ�79�RQ�D�W\SLFDO�
ZRUNGD\��LQFOXGLQJ�6DWXUGD\��DQG�ZDWFKLQJ�79�RQ�6XQGD\��:KLOH�ZH�ILQG�WKDW�UHJLRQDO�DFFHVV�
WR�SULYDWH�79�LQFUHDVHV�FRQVXPSWLRQ�PRUH�RQ�6XQGD\V�WKDQ�GXULQJ�WKH�ZHHN��UHFHSWLRQ�\LHOGV�
VLJQLILFDQWO\�SRVLWLYH�HIIHFWV�RQ�79�FRQVXPSWLRQ�LQ�ERWK�FDVHV��1H[W��ZH�DGGUHVV�WKH�SRWHQWLDO�
UROH�RI�RXWOLHUV�E\�OLPLWLQJ�ZHHNO\�WHOHYLVLRQ�FRQVXPSWLRQ�WR�QR�PRUH�WKDQ����KRXUV��)RU�WKLV�
SXUSRVH��ZH� WUXQFDWH�YDOXHV� WR����EHIRUH� FRPSOHWHO\�H[FOXGLQJ� WKHVH�REVHUYDWLRQV� IURP� WKH�
VDPSOH��7KH�UHVXOWV�UHPDLQ�VWDEOH�LQ�ERWK�FDVHV���

,Q�3DQHO�%�RI�7DEOH�%���ZH�FRQVLGHU�TXDUWLOHV�RI�RXU�PDLQ�YDULDEOH�GLVWULEXWLRQV�LQ�WKH�IRUP�
RI� GXPP\� YDULDEOHV� DV� GHSHQGHQW� YDULDEOHV�� )LUVW�� ZH� HVWLPDWH� WKH� LPSDFW� RI� UHFHLYLQJ� WKH�
SULYDWH� 79� VLJQDO� RQ� YHU\� ORZ�� UDWKHU� ORZ�� UDWKHU� KLJK�� DQG� YHU\� KLJK� OHYHOV� RI� WHOHYLVLRQ�
FRQVXPSWLRQ�� 7KLV� DQDO\VLV� UHYHDOV� WKDW� QHLWKHU� WKH� ORZHVW� QRU� KLJKHVW� TXDUWLOHV� RI� WKH�
GLVWULEXWLRQ�DUH�GULYLQJ�WKH�UHVXOW��DV�RQO\�WKH�PLGGOH�FDWHJRULHV�RI�79�FRQVXPSWLRQ�UHVSRQG�
VLJQLILFDQWO\�WR�SULYDWH�79�DFFHVV��7KLV�VSHDNV�DJDLQVW�RXWOLHUV�SOD\LQJ�D�VWURQJ�UROH��)XUWKHU�
ILQGLQJV�HPHUJH�ZKHQ�ZH�UHSHDW�WKLV�DQDO\VLV�XVLQJ�VDWLVIDFWLRQ�GXPPLHV��:KLOH�WKHUH�DUH�QR�
HIIHFWV�IRU�KHDOWK�VDWLVIDFWLRQ�FDWHJRULHV��WKHUH�LV�D�IDLUO\�FRQVLVWHQW�SLFWXUH�ZKHQ�FRPSDULQJ�WKH�
OLIH� VDWLVIDFWLRQ� UHVXOWV� IURP� WKH� OHIW� FROXPQ� WR� WKH� ULJKW� FROXPQ��7KH� UHVXOW� IRU� WKH� ORZHVW�
FDWHJRU\�RI�OLIH�VDWLVIDFWLRQ�LV�VLJQLILFDQW�DW�WKH����OHYHO��LQGLFDWLQJ�WKDW�ZDWFKLQJ�79�UHGXFHV�
WKH�OLNHOLKRRG�RI�H[SHULHQFLQJ�VHYHUH�XQKDSSLQHVV��
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�
7DEOH�%��79�6LJQDO�&DOFXODWLRQ�0HWKRG��
� �
�
�

�

5DVWHU�
DJJUHJDWLRQ�
�PHDQ��

5DVWHU�
DJJUHJDWLRQ�
�PHGLDQ��

0XQLFLSDOLW\�
DJJUHJDWLRQ�
�PHDQ��

0XQLFLSDOLW\�
DJJUHJDWLRQ�
�PHGLDQ��

&RXQW\�
SRSXODWLRQ�
FHQWHU�

&RXQW\�
JHRJUDSKLF�
FHQWHU�

� ���� ��� ��� ��� ���� ���
)LUVW�VWDJH�� 79�FRQVXPSWLRQ�
� � � � � � �
3ULYDWH�79�� �����


� �����


� �����


� �����


� �����


� �����


�
� �������� �������� �������� �������� �������� ��������
� � � � � � �
1� ������� ������� ������� ������� ������� �������
5HGXFHG�IRUP�� +HDOWK�VDWLVIDFWLRQ�
� � � � � � �
3ULYDWH�79� ������ ������ ������ ������ ������ �������
� �������� �������� �������� �������� �������� ��������
� � � � � � �
1� ������� ������� ������� ������� ������� �������
5HGXFHG�IRUP�� /LIH�VDWLVIDFWLRQ�
� � � � � � �
3ULYDWH�79� �����


� �����


� �����


� �����


� �����


� �����


�
� �������� �������� �������� �������� �������� ��������
� � � � � � �
1� ������� ������� ������� ������� ������� �������
5HGXFHG�IRUP�� 9LVLWHG�D�GRFWRU�
� � � � � � �
3ULYDWH�79� ������� ������� ������� ������� ������� ������
� �������� �������� �������� �������� �������� ��������
� � � � � � �
1� ������� ������� ������� ������� ������� �������
5HGXFHG�IRUP�� 'RFWRU�YLVLWV�
� � � � � � �
3ULYDWH�79� ������ ������ ������ ������ ������ ������
� �������� �������� �������� �������� �������� ��������
� � � � � � �
1� ������� ������� ������� ������� ������� �������
Notes��7KH�WDEOH�VKRZV�WKH�UHVXOWV�RI�OLQHDU�UHJUHVVLRQV�ZLWK�LQGLYLGXDO�IL[HG�HIIHFWV��7KH�GHSHQGHQW�YDULDEOHV�
DUH�ZHHNO\�79�FRQVXPSWLRQ�LQ�KRXUV��KHDOWK�DQG�OLIH�VDWLVIDFWLRQ�RQ�D���WR����VFDOH�DV�ZHOO�DV�YLVLWHG�D�GRFWRU�
DQG� WKH�QXPEHU�RI�GRFWRU�YLVLWV� LQ� WKH� ODVW� WKUHH�PRQWKV��7KH�H[SODQDWRU\�YDULDEOH� LV� OLYLQJ� LQ�D�FRXQW\�ZLWK�
���N:�SRZHUHG�SULYDWH�79�VLJQDOV��ZKLFK�LV�EDVHG�RQ�GLIIHUHQW�VLJQDO�FDOFXODWLRQV�DW�WKH�FRXQW\�OHYHO�DFURVV�
FROXPQV�� (DFK� VSHFLILFDWLRQ� LQFOXGHV� \HDU� IL[HG�HIIHFWV�� &RXQW\�OHYHO� FOXVWHUHG� VWDQGDUG� HUURUV� DUH� LQ�
SDUHQWKHVHV��/HYHOV�RI�VLJQLILFDQFH�DUH�
�S���������

�S���������


�S���������
Source��62(3�GDWD�DUH�IURP������WR��������
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�
7DEOH�%���79�6LJQDO�6WUHQJWK�7KUHVKROGV�
� �

� ��� ��� ��� ���
� ���� ��� ��� ����

)LUVW�VWDJH��� 79�FRQVXPSWLRQ
� � � � �
3ULYDWH�79� �����


� �����


� �����


� �����


�
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
5HGXFHG�IRUP�� +HDOWK�VDWLVIDFWLRQ�
� � � � �
3ULYDWH�79� ������ ������ ������� �������
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
5HGXFHG�IRUP�� /LIH�VDWLVIDFWLRQ�
� � � � �
3ULYDWH�79� �����


� �����


� �����


� �����


�
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
5HGXFHG�IRUP�� 9LVLWHG�D�GRFWRU�
� � � � �
3ULYDWH�79� ������� ������� ������� �������
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
5HGXFHG�IRUP�� 'RFWRU�YLVLWV�
� � � � �
3ULYDWH�79� ������ ������ ������� ������
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
Notes��7KH�WDEOH�VKRZV�WKH�UHVXOWV�RI�OLQHDU�UHJUHVVLRQV�ZLWK�LQGLYLGXDO�IL[HG�HIIHFWV��7KH�GHSHQGHQW�
YDULDEOHV�DUH�ZHHNO\�79�FRQVXPSWLRQ�LQ�KRXUV��KHDOWK�DQG�OLIH�VDWLVIDFWLRQ�RQ�D���WR����VFDOH�DV�ZHOO�
DV�YLVLWHG�D�GRFWRU�DQG�WKH�QXPEHU�RI�GRFWRU�YLVLWV�LQ�WKH�ODVW�WKUHH�PRQWKV��7KH�H[SODQDWRU\�YDULDEOH�
LV� OLYLQJ� LQ�D�FRXQW\�ZLWK����N:�SRZHUHG�SULYDWH�79�VLJQDOV�EDVHG�RQ�GLIIHUHQW� VLJQDO� VWUHQJWK�
WKUHVKROGV�IURP�������������DQG����G%X9�P��(DFK�VSHFLILFDWLRQ�LQFOXGHV�\HDU�IL[HG�HIIHFWV��&RXQW\�
OHYHO�FOXVWHUHG�VWDQGDUG�HUURUV�DUH�LQ�SDUHQWKHVHV��/HYHOV�RI�VLJQLILFDQFH�DUH�
�S���������

�S���������



�S���������
Source��62(3�GDWD�DUH�IURP������WR��������
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�
7DEOH�%��%LQDU\�YV�&RQWLQXRXV�6LJQDO�9DULDEOH�
� � � � �

� %LQDU\�VLJQDO�YDULDEOH� &RQWLQXRXV�VLJQDO�YDULDEOH�
� ���� ���� ���� ����
)LUVW�VWDJH�� 79�FRQVXPSWLRQ�
� � � � �
3ULYDWH�79�� �����


� �����


� �����


� �����


�
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
5HGXFHG�IRUP�� +HDOWK�VDWLVIDFWLRQ�
� � � � �
3ULYDWH�79�� ������ ������ ������ ������
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
5HGXFHG�IRUP�� /LIH�VDWLVIDFWLRQ�
� � � � �
3ULYDWH�79�� �����


� �����


� �����


� �����


�
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
5HGXFHG�IRUP�� 9LVLWHG�D�GRFWRU�
� � � � �
3ULYDWH�79�� ������� ������� ������� �������
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
5HGXFHG�IRUP�� 'RFWRU�YLVLWV�
� � � � �
3ULYDWH�79�� ������ ������ ������ ������
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
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$SSHQGL[�&�±�,QFRPH�DQG�&RQVXPSWLRQ�6DPSOH�

,Q�WKLV�$SSHQGL[��ZH�D��GHVFULEH�WKH�LQFRPH�DQG�FRQVXPSWLRQ�VDPSOH��(96��WKDW�ZH�XVH�IRU�
RXU�HPSLULFDO�DQDO\VHV�DQG�E��H[SORLW�LQIRUPDWLRQ�RQ�79�VHW�RZQHUVKLS��7KH�ODWWHU�VHUYHV�DV�D�
FRPSOHPHQWDU\� WHVW� IRU� WKH� SODXVLELOLW\� RI� WKH� FDOFXODWHG�79� VLJQDOV�� L�H��ZKHWKHU� UHFHLYLQJ�
SULYDWH� 79� HQFRXUDJHV� QRW� RQO\� 79� ZDWFKLQJ� �DV� H[DPLQHG� LQ� WKH� 62(3�� EXW� DOVR� 79�
RZQHUVKLS��

a) Preparation of Data Analysis and Discussion of its Limitations 

7R�PHUJH�(96�GDWD�ZLWK�GDWD�RQ�79�VLJQDOV�IURP�WKH�ODWH�����V�DQG�HDUO\�����V��ZH�XVH�WZR�
ZDYHV�RI� WKLV� UHSHDWHG�FURVV�VHFWLRQDO� VDPSOH�RI�*HUPDQ�KRXVHKROGV��7KH�HDUOLHVW�DYDLODEOH�
(96�GDWD�ZDYH�ZLWK�UHJLRQDO�LGHQWLILHUV�IRU�KRXVHKROGV�EHORZ�WKH�VWDWH�OHYHO�LV�IURP�������)RU�
WKH�VXEVHTXHQW�(96�ZDYH�RI�������UHJLRQDO�LGHQWLILHUV�DUH�DOVR�DYDLODEOH��7KLV�LQIRUPDWLRQ�DW�
WKH� UHJLRQDO� OHYHO� LV�QHHGHG� IRU� WKH�PHUJHU�ZLWK�RXU�79�VLJQDO�GDWD��$YDLODEOH�PXQLFLSDOLW\�
LQGLFDWRUV�DOORZ�XV�WR�XVH�(96�GDWD�DW�D�ORZHU�KLHUDUFKLFDO�OHYHO�WKDQ�WKH�62(3��VHH�)LJXUHV�'��
DQG�'��IRU�D�YLVXDO�FRPSDULVRQ���6LPLODU�WR�WKH�62(3�DQDO\VLV��ZH�XVH�WKH�PRVW�SUHFLVH�PHWKRG�
WR�GLVWLQJXLVK�EHWZHHQ�WUHDWPHQW�DQG�FRQWURO�UHJLRQV��ZKLFK�LPSOLHV�WKDW�ZH�DJJUHJDWH�UDVWHU�
EDVHG� VLJQDO� YDOXHV� DW� WKH�PXQLFLSDOLW\� OHYHO��$IWHU� GHWHUPLQLQJ� WKH� DYHUDJH� VLJQDO� VWUHQJWK�
YDOXHV�IRU�HDFK�VTXDUH�NLORPHWHU��ZH�FRQVLGHU�DOO�RI�WKHVH�UDVWHU�YDOXHV�ZLWKLQ�D�PXQLFLSDOLW\�WR�
HVWDEOLVK�WKH�PXQLFLSDOLW\�PHDQ��$SDUW�IURP�SRWHQWLDO�LQFUHDVHV�LQ�SUHFLVLRQ�ZKHQ�XVLQJ�WKLV�
79�VLJQDO�LQIRUPDWLRQ�DW�WKH�PXQLFLSDOLW\�OHYHO�UDWKHU�WKDQ�WKH�FRXQW\�OHYHO��ZH�KDYH�WR�FRQVLGHU�
VSHFLDO�GDWD�UHJXODULWLHV�DQG�RWKHU�PLQRU�FDYHDWV�IRU�RXU�(96�GDWD�DQDO\VLV��

'DWD�SURWHFWLRQ�LV�FULWLFDO�IRU�RXU�(96�GDWD�DQDO\VLV�DW�WKH�PXQLFLSDOLW\�OHYHO��:H�ZRUN�ZLWK�
D� UHVWULFWHG�XVH� YHUVLRQ� WKDW� LV� RQO\� DYDLODEOH� IRU� UHVHDUFK� RQ� WKH� SUHPLVHV� RI� WKH� )HGHUDO�
6WDWLVWLFDO�2IILFH�RI�*HUPDQ\��$V�UHVHDUFKHUV��ZH�FDQ�GLIIHUHQWLDWH�EHWZHHQ�DOO� WKH�GLIIHUHQW�
PXQLFLSDOLWLHV� ZKHUH� (96� SDUWLFLSDQWV� UHSRUWHG� RQ� WKHLU� OLYHV�� EXW� ZH� FDQQRW� LGHQWLI\� DQ\�
PXQLFLSDOLW\�XQLTXHO\��7R�PDLQWDLQ�DQRQ\PLW\��ZH�VHDUFKHG�IRU�SRVVLEOH�SUREOHP�FDVHV�ZKHQ�
GHFLGLQJ�RQ�GDWD�UHVWULFWLRQV�IRU�WKH�WHUULWRU\�LQFOXGHG�LQ�WKH�DQDO\VLV��:KHQ�ZH�UHVWULFW�WKH�(96�
GDWD� WR�:HVW�*HUPDQ\��ZH�H[FOXGH� WKH� WZR�PXQLFLSDOLWLHV�RI�:HVW�%HUOLQ��DV� LQ�RXU�62(3�
EDVHG�DQDO\VLV��DQG�+HOJRODQG��ZLWK�LWV�IHZ�FDVH�QXPEHUV��SULRU�WR�WKH�GDWD�PHUJHU��$FFRUGLQJ�
WR� RIILFLDO� UHFRUGV�� WKH� LVODQG� RI� +HOJRODQG� KDG� D� VHSDUDWH� WUDQVPLWWHU� VWDWLRQ� WKDW� VWDUWHG�
EURDGFDVWLQJ�VHYHUDO�SULYDWH�79�FKDQQHOV�ZLWK�ORZ�SRZHU�EXW�H[FHSWLRQDOO\�HDUO\�LQ�������7KLV�
ZRXOG��LQ�SULQFLSOH��DOORZ�XV�WR�SHUIHFWO\�LGHQWLI\�DOO�RI�WKH�GDWD�IURP�LQWHUYLHZV�ZLWK�LQGLYLGXDOV�
OLYLQJ�RQ�WKLV�LVODQG��7KHUHIRUH��ZH�H[FOXGH�+HOJRODQG�WR�HQVXUH�GDWD�SURWHFWLRQ���

5HSUHVHQWDWLYHQHVV�LV�RQH�RI�WKH�IHDWXUHV�RI�WKH�(96�EXW�WKH�GDWDVHW�DYDLODEOH�WR�XV�LV�OLPLWHG�
LQ�WKLV�UHVSHFW�IRU�WKH�IROORZLQJ�UHDVRQV��)LUVW��ZKLOH�WKH�(96�JHQHUDOO\�FRYHUV�*HUPDQ\¶V�HQWLUH�
WHUULWRU\��VRPH�PXQLFLSDOLWLHV�DUH�VSDUVHO\�SRSXODWHG�DQG�KHQFH�DUH�QRW�SDUW�RI�RXU�DQDO\VLV�LI�
QR� RQH� SDUWLFLSDWHG� LQ� WKH� (96�� 6HFRQG�� ZKLOH� WKH� *HUPDQ� 6WDWLVWLFDO� 2IILFH� FRXOG� REWDLQ�
PXQLFLSDOLW\�LQIRUPDWLRQ�IURP�PRVW�RI�WKH�RIILFLDO�LQWHUYLHZHU�UHFRUGV��WKLV�ZDV�QRW�SRVVLEOH�
IRU�VRPH�DUHDV�RI�*HUPDQ\�LQ�WKH������GDWD�ZDYH��$V�ZH��UHTXLUH�IRU�RXU�DQDO\VLV�WKDW�DOO�:HVW�
*HUPDQ�PXQLFLSDOLWLHV�DUH�SDUW�RI�ERWK�ZDYHV�������DQG�������ZH�H[FOXGH�VXFK�PXQLFLSDOLWLHV�
DV�ZHOO�DV�WKRVH�WKDW�ZHUH�DIIHFWHG�E\�UHJLRQDO�UHIRUPV�GXULQJ�WKH�LQYHVWLJDWLRQ�SHULRG��



�

���
�

8QGHUHVWLPDWLRQ�RI�HIIHFWV�LV�D�SRVVLEOH�LVVXH�LQ�RXU�DQDO\VLV�RI�(96�GDWD�IURP������DQG�
������ )LUVW�� (96� GDWD� FROOHFWLRQ� RFFXUV� WKURXJKRXW� WKH� \HDU�� 6LQFH� SULYDWH� 79� VWDUWHG�
EURDGFDVWLQJ�YLD�SRZHUIXO� WHUUHVWULDO� IUHTXHQFLHV� LQ� WKH� FRXUVH�RI������ �VHH�7DEOH�'���� WKLV�
FRXOG�OHDG�WR�D�ZHDNHQLQJ�RI�WKH�79�HIIHFW�RQ�LQGLYLGXDO�EHKDYLRU�LQ�RXU�DQDO\VLV�LI�EHKDYLRUDO�
LPSOLFDWLRQV�ZHUH�WR�RFFXU�LPPHGLDWHO\��6HFRQG��LQ�������WKH�WUHDWPHQW�RI�SULYDWH�79�H[SRVXUH�
KDG� EHHQ� RQJRLQJ� IRU� VHYHUDO� \HDUV� LQ� VRPH� UHJLRQV�� FRPSDUHG� WR� QRQ�WUHDWHG� UHJLRQV��
0HDQZKLOH��ZDWFKLQJ�SULYDWH�79�YLD�FDEOH�RU�VDWHOOLWH�KDG�EHFRPH�DQ�RSWLRQ�IRU�DQ�LQFUHDVLQJ�
QXPEHU�RI�LQGLYLGXDOV�DFURVV�*HUPDQ\��ZKLFK�FRXOG�DOVR�FRQWULEXWH�WR�DQ�XQGHUHVWLPDWLRQ�RI�
HIIHFWV��

b) Plausibility of TV Signal Identification in the EVS Data �

:H�H[SORLW�LQIRUPDWLRQ�RQ�WKH�UHSRUWHG�QXPEHU�RI�79�VHWV�WR�FRQGXFW�GLIIHUHQFH�LQ�GLIIHUHQFHV�
DQDO\VHV� DV�ZH� GR� LQ� 6HFWLRQ� ���� RI� WKH� SDSHU��*HQHUDOO\�� WKH� VKDUH� RI�*HUPDQ� KRXVHKROGV�
ZLWKRXW�D�79�VHW�LV�VPDOO��,Q�����͕�URXJKO\�����RI�KRXVHKROGV�KDG�DW�OHDVW�RQH�79�VHW��+RZHYHU��
GXULQJ�RXU�LQYHVWLJDWLRQ�SHULRG��D�QXPEHU�RI�KRXVHKROGV�DFTXLUHG�D�VHFRQG�RU�HYHQ�D�WKLUG�79�
VHW��SURYLGLQJ�VRPH�YDULDWLRQ��7DEOH�&��GLVSOD\V�WKH�UHVXOWV�IRU�WKH�PRVW�SRZHUIXO�LQVWUXPHQW�
����N:�(53��DQG�D�OHVV�SRZHUIXO�YHUVLRQ��PLQ���N:�(53���:H�DOVR�YDU\�WKH�VLJQDO�VWUHQJWK�
WKUHVKROG�IURP�ORZ�����G%X9�P��WR�KLJK�����G%X9�P���VLPLODU� WR�7DEOH�%��ZLWK� WKH�62(3�
GDWD�� ,Q� DGGLWLRQ� WR� XVLQJ� WKH�QXPEHU�RI�79� VHWV� DV� WKH�GHSHQGHQW� YDULDEOH��ZH� LQVSHFW� WKH�
SUREDELOLW\�RI�RZQLQJ�DW�OHDVW�D�PLQLPXP�QXPEHU�RI�79�VHWV�LQ�DGGLWLRQDO�DQDO\VHV�VKRZQ�LQ�
7DEOH�&����

7DEOH�&��UHYHDOV�DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI�79�VHWV�LQ�WUHDWPHQW�UHJLRQV��VXJJHVWLQJ�WKDW�
LQGLYLGXDOV�UHVSRQGHG�WR�WKH�DYDLODELOLW\�RI�SULYDWH�79�YLD�WHUUHVWULDO�IUHTXHQFLHV��:KLOH�WKLV�LV�
WUXH�IRU�ERWK�LQVWUXPHQW�YDULDQWV��WKH�HIIHFW�DSSHDUV�WR�EH�VOLJKWO\�VWURQJHU�LQ�3DQHO�%�IRU�WKH�
PRVW�SRZHUIXO�LQVWUXPHQW�EDVHG�RQ�D�PLQLPXP�IUHTXHQF\�SRZHU�RI����N:��$FFRUGLQJ�WR�WKH�
UHVXOWV�LQ�3DQHO�$��WKHUH�DSSHDUV�WR�EH�VRPH�SUH�WUHDWPHQW�GLIIHUHQFHV�LQ�WKH�FDVH�RI�WKH�OHVV�
SRZHUIXO�LQVWUXPHQW�ZLWK�DW�OHDVW���N:��7KHVH�REVHUYDWLRQV�DUH�LQ�OLQH�ZLWK�WKH�LQVLJKWV�IURP�
WKH�62(3�EDVHG�DQDO\VLV� �VHH�6HFWLRQV�����DQG������� DQG�VXEVWDQWLDWH�RXU�SUHIHUHQFH� IRU� WKH�
���N:�LQVWUXPHQW��7KH�UHVXOWV�DUH�TXLWH�VLPLODU�DFURVV�VLJQDO�VWUHQJWK�WKUHVKROGV��ZKLFK�DOVR�
DOLJQV�ZLWK�WKH�ILQGLQJV�RI�WKH�62(3�EDVHG�DQDO\VLV��VHH�$SSHQGL[�%���)LQDOO\��XVLQJ�ELQDU\�
LQGLFDWRUV�RI�79�RZQHUVKLS�LQ�7DEOH�&���ZH�ILQG�WKDW�WKH�OLNHOLKRRG�RI�KDYLQJ�WZR�RU�PRUH�79�
VHWV�LQ�WKH�KRXVHKROG�LQFUHDVHV�E\�PRUH�WKDQ�ILYH�SHUFHQWDJH�SRLQWV��ZKHUHDV�WKH�OLNHOLKRRG�RI�
KDYLQJ�WKUHH�RU�PRUH�79�VHWV�LQ�WKH�KRXVHKROG�LQFUHDVHV�E\�RQH�DQG�D�KDOI�SHUFHQWDJH�SRLQWV��
:KLOH�WKH�UHVXOWV�DUH�UREXVW�ZKHQ�XVLQJ�FOHDQ�FRQWURO�UHJLRQV��WKH�FRPSDULVRQ�RI�WKH�HIIHFW�VL]HV�
VXSSRUWV�WKH�LQWHUSUHWDWLRQ�WKDW�KRXVHKROG�PHPEHUV��LQ�SDUWLFXODU��ZDQWHG�D�VHFRQG�79�VHW�WR�
ZDWFK�GLIIHUHQW�79�SURJUDPV�DW�WKH�VDPH�WLPH��ZKLFK�FRXOG�KDYH�OHG�WR�WKH�LQFUHDVHV�LQ�79�
ZDWFKLQJ�REVHUYHG�LQ�WKH�62(3�GDWD��
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�
7DEOH�&���1XPEHU�RI�79�6HWV�DQG�'LIIHUHQW�'HILQLWLRQV�RI�79�6LJQDOV�

� �
� 6LJQDO�VWUHQJWK�WKUHVKROG�
� ��� ��� ��� ���

�
3DQHO�$����N:�(53�

� � � �

� � � � �
����� �����

� �����

� �����

� �����

�
� �������� �������� �������� ��������
� � � � �
3ULYDWH�79� �����

� �����

� �����

� ������
� �������� �������� �������� ��������
� � � � �
�����î�3ULYDWH�79� �����

� �����

� �����

� �����

�
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
� � � � �
3DQHO�%�����N:�(53�
� � � � �
����� �����

� �����

� �����

� �����

�
� �������� �������� �������� ��������
� � � � �
3ULYDWH�79� ������ ������ ������ ������
� �������� �������� �������� ��������
� � � � �
�����î�3ULYDWH�79� �����

� �����

� �����

� �����

�
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
Notes��7KH�WDEOH�VKRZV�WKH�UHVXOWV�RI�GLIIHUHQFH�LQ�GLIIHUHQFHV�UHJUHVVLRQ�DQDO\VHV��7KH�
GHSHQGHQW� YDULDEOH� LV� WKH� QXPEHU� RI� RZQHG�79� VHWV�� 3ULYDWH�79� LQ�3DQHO�$� �%�� LV�
GHILQHG�DV�OLYLQJ�LQ�D�PXQLFLSDOLW\�ZLWK���N:������N:���SRZHUHG�SULYDWH�79�VLJQDOV�
LQ�WKH�ODWH�����V�DQG�RQZDUG�EDVHG�RQ�GLIIHUHQW�VLJQDO�VWUHQJWK�WKUHVKROGV�IURP���������
����DQG����G%X9�P��0XQLFLSDOLW\�OHYHO�FOXVWHUHG�VWDQGDUG�HUURUV�DUH�LQ�SDUHQWKHVHV��
/HYHOV�RI�VLJQLILFDQFH�DUH�
�p ��������

�p���������


�p���������
Source��(96�GDWD�DUH�IURP������DQG������� 

�
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�
7DEOH�&���0LQLPXP�1XPEHU�RI�79�6HWV��

� � � � �
� ��RI�79�VHWV���� ��RI�79�VHWV�����

� � � � �
����� �����

� �����

� �����

� �����

�
� �������� �������� �������� ��������
� � � � �
3ULYDWH�79� ������ ������ ������� ������
� �������� �������� �������� ��������
� � � � �
�����î�3ULYDWH�79� �����

� �����

� �����

� �����

�
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
&OHDQ�FRQWURO�UHJLRQV� � <(6� � <(6�
Notes��7KH�WDEOH�VKRZV�WKH�UHVXOWV�RI�GLIIHUHQFH�LQ�GLIIHUHQFHV�UHJUHVVLRQ�DQDO\VHV��
7KH�GHSHQGHQW�YDULDEOH�LV�RZQLQJ�DW�OHDVW�WZR��WKUHH��79�VHWV��3ULYDWH�79�LV�GHILQHG�
DV� OLYLQJ� LQ�PXQLFLSDOLWLHV�ZLWK����N:�SRZHUHG�79�VLJQDOV� LQ� WKH� ODWH�����V�DQG�
RQZDUG��&OHDQ�FRQWURO�UHJLRQV�LV�D�VDPSOH�UHVWULFWLRQ�WKDW�H[FOXGHV�IURP�WKH�VHW�RI�
FRQWURO�UHJLRQV�DOO�PXQLFLSDOLWLHV�ZLWK�DFFHVV�WR�SULYDWH�79�RQ�IUHTXHQFLHV�ORZHU�WKDQ�
���N:�RU�ZLWK� DFFHVV� WR� SULYDWH� 79� RQ� ���N:�SRZHUHG� SULYDWH� 79� VLJQDOV� WKDW�
EHJDQ�EURDGFDVWLQJ�LQ�WKH�HDUO\�����V��0XQLFLSDOLW\�OHYHO�FOXVWHUHG�VWDQGDUG�HUURUV�
DUH�LQ�SDUHQWKHVHV��/HYHOV�RI�VLJQLILFDQFH�DUH�
�p ��������

�p���������


�p���������
Source��(96�GDWD�DUH�IURP������DQG������� 
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$SSHQGL[�'�±�$GGLWLRQDO�)LJXUHV�DQG�7DEOHV�

�
)LJXUH�'��([DPSOH�79�6HW�)URP������
� �

�
�

Notes��7KLV�LV�D����LQFK�=HQLWK�79�VHW��,W�ZDV�RQH�RI�WKH�WHOHYLVLRQ�YLHZLQJ�RSWLRQV�GXULQJ�WKH�����V��
7KH�SLFWXUH�ZDV�WDNHQ�IURP�(ED\�FRP�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
)LJXUH�'���$QWHQQD�3DWWHUQ��7UDQVPLWWHU�:HVHO��
� �

�

Notes��7KH�LOOXVWUDWLRQ�VKRZV�WKH�DQWHQQD�SDWWHUQ�IRU�IUHTXHQF\�FKDQQHO�����XVHG�E\�57/SOXV�LQ�������
IURP�WKH�:HVHO�WUDQVPLWWHU�VWDWLRQ��7KH�WDEOH¶V�ILUVW�DQG�WKLUG�FROXPQV�VWDQG�IRU�WKH�GLUHFWLRQ����PHDQV�
QRUWK�����PHDQV�HDVW������PHDQV�VRXWK��DQG�����PHDQV�ZHVW���ZKHUHDV�WKH�VHFRQG�DQG�IRXUWK�FROXPQV�
LQGLFDWH�WKH�VLJQDO¶V�SRZHU�LQ�HDFK�GLUHFWLRQ�
�
�
�
�
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�
)LJXUH�'���&RXQW\�/HYHO�7HUUHVWULDO�79�6LJQDOV�RI�7UDQVPLWWHU�:HVHO�LQ�������
� �

�
�

Notes��7KH�PDS�LOOXVWUDWHV�SULYDWH�79�UHFHSWLRQ�YLD� WHUUHVWULDO�VLJQDOV�IURP�WKH����N:�WUDQVPLWWHU�
VWDWLRQ�:HVHO�EDVHG�RQ�WKH�/RQJOH\�5LFH�SURSDJDWLRQ�PRGHO� LQ� WKH�VSULQJ�RI������LQ� WKH�:HVWHUQ�
FRXQWLHV�RI�WKH�IHGHUDO�VWDWH�RI�1RUWK�5KLQH�:HVWSKDOLD��$�GDUNHU�FRORU�LQGLFDWHV�D�VWURQJHU�VLJQDO��,Q�
FRXQWLHV�ZLWKRXW�SULYDWH�79�UHFHSWLRQ��ZKLWH��� WKH�DJJUHJDWHG�PHDQ�YDOXH�RI�DOO�VTXDUH�NLORPHWHU�
EDVHG�VLJQDO�VWUHQJWK�YDOXHV�LV�EHORZ����G%X9�P��&RXQWLHV�DUH�FRORUHG�DFFRUGLQJ�WR�WKH�PLQLPXP�
VWUHQJWK� RI� D� VLJQDO� �G%X9�P��� XVLQJ� IRXU� LQWHUYDOV� �OLJKW� JUD\�� ��� G%X9�P�� PHGLXP� JUD\�� ���
G%X9�P��JUD\�����G%X9�P��GDUN�JUD\�����G%X9�P�͘
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�

�

�
�
�
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�
)LJXUH�'���0XQLFLSDOLW\�/HYHO�7HUUHVWULDO�79�6LJQDOV�RI�7UDQVPLWWHU�:HVHO�
� �

�
�

Notes�.�7KH�PDS�VKRZV�SULYDWH�79�UHFHSWLRQ�YLD�WHUUHVWULDO�VLJQDOV�IURP�WKH����N:�WUDQVPLWWHU�VWDWLRQ�
:HVHO� EDVHG� RQ� WKH� /RQJOH\�5LFH� SURSDJDWLRQ� PRGHO� LQ� WKH� VSULQJ� RI� ����� LQ� WKH� :HVWHUQ�
PXQLFLSDOLWLHV�RI� WKH� IHGHUDO� VWDWH�RI�1RUWK�5KLQH�:HVWSKDOLD��$�GDUNHU�FRORU� LQGLFDWHV�D� VWURQJHU�
VLJQDO�� ,Q�PXQLFLSDOLWLHV� ZLWKRXW� SULYDWH� 79� UHFHSWLRQ� �ZKLWH��� WKH� DJJUHJDWHG�PHDQ� YDOXH� RI� DOO�
VTXDUH�NLORPHWHU�EDVHG� VLJQDO� VWUHQJWK� YDOXHV� LV� EHORZ� ��� G%X9�P�� 0XQLFLSDOLWLHV� DUH� FRORUHG�
DFFRUGLQJ�WR�WKH�PLQLPXP�VWUHQJWK�RI�D�VLJQDO��G%X9�P���XVLQJ�IRXU�LQWHUYDOV��OLJKW�JUD\�����G%X9�P��
PHGLXP�JUD\�����G%X9�P��JUD\�����G%X9�P��GDUN�JUD\�����G%X9�P�͘
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�
�
�
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�
7DEOH�'���7UDQVPLWWHU�6WDWLRQV�8VHG�E\�3ULYDWH�79�FKDQQHOV�LQ�������PLQ���N:�(53��
�

6WDWLRQ� &KDQQHO� )UHTXHQF\� 6WDUW�\HDU� 6WDUW�PRQWK� N:�

:HVHO� 57/SOXV� ��� ����� �� ����

+HQQVWHGW� 57/SOXV� ��� ����� ��� ����

+HQQVWHGW� 6$7�� ��� ����� ��� ����

5RVHQJDUWHQ� 6$7�� ��� ����� ��� ���

/XHEHFN� 57/SOXV� ��� ����� ��� ���

'�VVHOGRUI� 57/SOXV� ��� ����� �� ���

+DPEXUJ� 57/SOXV� ��� ����� �� ���

%UHPHQ� 6$7�� ��� ����� �� ���

+DPEXUJ� 6$7�� ��� ����� ��� ���

� � � � � �
Notes: 7KH�WDEOH�SURYLGHV�LQIRUPDWLRQ�RQ�SULYDWH�79�IUHTXHQFLHV�ZLWK�DW�OHDVW���N:�RI�(53�LQ�WKH�VSULQJ�
RI� ������ $FFRUGLQJ� WR� WKH� RIILFLDO� UHFRUGV�� IUHTXHQFLHV� IURP� WZR� WUDQVPLWWHU� VWDWLRQV� �/XHEHFN� DQG�
+DPEXUJ��KDG�LQLWLDO�SKDVHV�ZLWK�ORZ�SRZHU�����N:��SULRU�WR�WKH�VWDUW�GDWH��
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�
7DEOH�'���6WDWLVWLFV�IRU�0DLQ�62(3�'DWD�6DPSOH�
� � � � � �
� � 0HDQ 6WG��'HY�� 0LQ� 0D[
� � � �
)HPDOH� � ���� ����� �� �
$JH� � ����� ������ ��� ��
*HUPDQ� � ���� ����� �� �
+RXVHKROG�VL]H� � ���� ����� �� ��
+RXVHKROG�ZLWK�FKLOGUHQ� � ���� ����� �� �
0DUULHG� � ���� ����� �� �
'LYRUFHG� � ���� ����� �� �
:LGRZHG� � ���� ����� �� �
(GXFDWLRQ� � ����� ����� �� ��
$SSUHQWLFHVKLS�� � ���� ����� �� �
,QFRPH� � ���� ����� ����� �����
� � � �
Time-use variables � � �
+RXVHZRUN��HUUDQGV��KRXUV�SHU�ZHHN�� � ����� ������ �� ���
&KLOG�FDUH��KRXUV�SHU�ZHHN�� � ���� ������ �� ���
-RE��FRPPXWLQJ��KRXUV�SHU�ZHHN�� � ����� ������ �� ���
6FKRROLQJ�DQG�WUDLQLQJ��KRXUV�SHU�ZHHN�� � ���� ������ �� ���
5HSDLUV��JDUGHQLQJ��KRXUV�SHU�ZHHN��� � ���� ����� �� ��
:DWFKLQJ�79��YLGHR��KRXUV�SHU�ZHHN�� � ����� ������ �� ��
+REELHV��OHLVXUH��KRXUV�SHU�ZHHN��� � ����� ������ �� ���
� � � �
Outcome variables� � � �
+HDOWK�VDWLVIDFWLRQ� � ���� ����� �� ��
/LIH�VDWLVIDFWLRQ� � ���� ����� �� ��
9LVLWHG�D�GRFWRU� � ���� ����� �� �
'RFWRU�YLVLWV� � ���� ����� �� ��
� � � �
1
� ������� � � � �
Notes��7KH�WDEOH�VKRZV�PHDQV��VWDQGDUG�GHYLDWLRQV��PLQLPXP�DQG�PD[LPXP�YDOXHV�IRU�FRYDULDWHV��WLPH�
XVH�YDULDEOHV��DQG�RXWFRPH�YDULDEOHV��)HPDOH� LV�D�GXPP\�WKDW� WDNHV� WKH�YDOXH���ZKHQ�D� UHVSRQGHQW� LV�
IHPDOH��$JH�H[SUHVVHV�WKH�DJH�RI�WKH�UHVSRQGHQW�LQ�\HDUV��*HUPDQ�LV�D�GXPP\�WKDW�WDNHV�WKH�YDOXH���ZKHQ�
WKH� UHVSRQGHQW� LV�RI�*HUPDQ�QDWLRQDOLW\��+RXVHKROG� VL]H� UHIHUV� WR� WKH�QXPEHU�RI�KRXVHKROG�PHPEHUV��
+RXVHKROG�ZLWK�FKLOGUHQ�LV�D�GXPP\�WKDW�WDNHV�WKH�YDOXH���ZKHQ�WKHUH�LV�DW�OHDVW�RQH�FKLOG�OLYLQJ�LQ�WKH�
KRXVHKROG�� 0DUULHG�� GLYRUFHG�� DQG� ZLGRZHG� DUH� GXPP\� YDULDEOHV� WKDW� WDNH� WKH� YDOXH� �� ZKHQ� WKH�
UHVSRQGHQW¶V� IDPLO\� VWDWXV� LV� PDUULHG�� GLYRUFHG�� RU� ZLGRZHG�� UHVSHFWLYHO\�� (GXFDWLRQ� GHVFULEHV� WKH�
UHVSRQGHQW¶V�\HDUV�RI�HGXFDWLRQ�RU�WUDLQLQJ��$SSUHQWLFHVKLS�LV�D�GXPP\�WKDW�WDNHV�WKH�YDOXH���ZKHQ�WKH�
UHVSRQGHQW� UHFHQWO\� FRPSOHWHG� WUDLQLQJ�� ,QFRPH� LV� WKH� UHVSRQGHQW¶V� PRQWKO\� KRXVHKROG� LQFRPH� RQ� D�
ORJDULWKPLF�VFDOH��7KH�WLPH�XVH�YDULDEOHV�DUH�EDVHG�RQ�D�PRGXOH�WKDW�GHVFULEHV�WKH�UHVSRQGHQW¶V�DYHUDJH�
GD\��7KH�UHVSRQGHQWV�DUH�DVNHG�KRZ�PDQ\�KRXUV�WKH\�GHYRWH�WR�HDFK�RI�WKH�DFWLYLWLHV�RQ�HDFK�RI�WKH�VL[�
ZRUNGD\V��DV�ZHOO�DV�RQ�6XQGD\�DFURVV�DOO�VHYHQ�DFWLYLWLHV��7KH�DFWLYLWLHV�DERYH�DUH�VKRZQ�DV�D�ZHLJKWHG�
DYHUDJH� LQ� KRXUV� SHU� ZHHN�� 
2EVHUYDWLRQ� QXPEHUV� DUH� VPDOOHU� ZKHQ� XVLQJ� RXWFRPH� YDULDEOHV� GXH� WR�
PLVVLQJ�YDOXHV��+HDOWK�VDWLVIDFWLRQ��1 ��������/LIH�VDWLVIDFWLRQ��1 ��������9LVLWHG�D�GRFWRU��1 ��������
'RFWRU�YLVLWV��1 ���������
Source��62(3�GDWD�DUH�IURP������WR��������
�� �
�
�
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�
7DEOH�'���6WDWLVWLFV�IRU�2ZQ�6XUYH\�
� � � � � �
� � 0HDQ� 6WG��'HY�� 0LQ� 0D[�
� � � � � �
)HPDOH� � ����� ����� �� ��
$JH� � ������ ������ ��� ���
:HVW�*HUPDQ�UHVLGHQFH� � ����� ����� �� ��
+RXVHKROG�VL]H� � ����� ����� �� ��
:DWFKLQJ�79��KRXUV�SHU�ZHHN�� � ������ ������ �� ���
+HDOWK�VDWLVIDFWLRQ� � ����� ����� �� ���
/LIH�VDWLVIDFWLRQ� � ����� ����� �� ���
� � � � � �
1� � � ���� �
Notes��7KH�WDEOH�VKRZV�PHDQV��VWDQGDUG�GHYLDWLRQV��PLQLPXP�DQG�PD[LPXP�YDOXHV�IRU�YDULDEOHV�IURP�WKH�
WHOHSKRQH�VXUYH\��IRU�ZKLFK�LQWHUYLHZHUV�FDOOHG�KRXVHKROGV�DFURVV�*HUPDQ\�XVLQJ�SKRQH�OLVWV�JHQHUDWHG�
EDVHG�RQ�WKH�*DEOHU�+lGHU�PHWKRG��)HPDOH�LV�D�GXPP\�WKDW�WDNHV�WKH�YDOXH���ZKHQ�D�UHVSRQGHQW�LV�IHPDOH��
$JH�H[SUHVVHV�WKH�DJH�RI�WKH�UHVSRQGHQW�LQ�\HDUV��:HVW�*HUPDQ�UHVLGHQFH�LV�D�GXPP\�WKDW�WDNHV�WKH�YDOXH�
��ZKHQ�WKH�UHVSRQGHQW� OLYHG�:HVW�*HUPDQ\�LQ� WKH� ODWH�����V��+RXVHKROG�VL]H�UHIHUV� WR� WKH�QXPEHU�RI�
KRXVHKROG� PHPEHUV�� :DWFKLQJ� 79� SHU� ZHHN� LV� WKH� UHSRUWHG� GDLO\� KRXUV� RI� WHOHYLVLRQ� FRQVXPSWLRQ�
�ZRUGLQJ��³+RZ�PXFK�WLPH�SHU�GD\��LQ�KRXUV�DQG�PLQXWHV��UHVSHFWLYHO\��GR�\RX�VSHQG�RQ�DYHUDJH�ZDWFKLQJ�
79"´��PXOWLSOLHG�E\�VHYHQ�WR�REWDLQ�D�ZHHNO\�KRXUV�PHDVXUH�RI�WHOHYLVLRQ�FRQVXPSWLRQ��+HDOWK�DQG�OLIH�
VDWLVIDFWLRQ�DUH�UHSRUWHG�RQ�DQ����SRLQW�VFDOH��LQ�WKH�VDPH�ZD\�DV�LQ�WKH�62(3��
Source��2ZQ�VXUYH\�GDWD�DUH�IURP�������� �
�
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�
7DEOH�'���/RQJ�5XQ�(IIHFWV�RI�3ULYDWH�79�RQ�:HOO�%HLQJ�
� +HDOWK�VDWLVIDFWLRQ +HDOWK�VDWLVIDFWLRQ
� � � � �
3ULYDWH�79� �����
� �����
� �����
� �����
�
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
� /LIH�VDWLVIDFWLRQ /LIH�VDWLVIDFWLRQ
� � � � �
3ULYDWH�79� �����

� �����

� �����

� �����

�
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
&RYDULDWHV� � <(6� � <(6�
&OHDQ�FRQWURO�UHJLRQV� � � <(6� <(6�
Notes�� 7KH� WDEOH� VKRZV� WKH� UHVXOWV� RI� OLQHDU� UHJUHVVLRQV� ZLWK� LQGLYLGXDO� IL[HG�HIIHFWV�� 7KH� GHSHQGHQW�
YDULDEOHV�DUH�KHDOWK�DQG�OLIH�VDWLVIDFWLRQ�RQ�D���WR����VFDOH��7KH�H[SODQDWRU\�YDULDEOH�LV�OLYLQJ�LQ�D�FRXQW\�
ZLWK� ���N:�SRZHUHG� SULYDWH� 79� VLJQDOV�� (DFK� VSHFLILFDWLRQ� LQFOXGHV� \HDU� IL[HG�HIIHFWV�� 7KH� VHW� RI�
FRYDULDWHV�LQFOXGHV�TXDGUDWLF�DJH��*HUPDQ�QDWLRQDOLW\��KRXVHKROG�VL]H��KRXVHKROG�ZLWK�FKLOGUHQ��PDUULHG��
GLYRUFHG��ZLGRZHG��HGXFDWLRQ��DSSUHQWLFHVKLS�� LQFRPH��DQG�LQWHUYLHZ�PRQWK��&OHDQ�FRQWURO�UHJLRQV�LV�D�
VDPSOH�UHVWULFWLRQ�WKDW�H[FOXGHV�IURP�WKH�VHW�RI�FRQWURO�UHJLRQV�DOO�FRXQWLHV�ZLWK�DFFHVV�WR�SULYDWH�79�RQ�
IUHTXHQFLHV� ORZHU� WKDQ� ���N:�� &RXQW\�OHYHO� FOXVWHUHG� VWDQGDUG� HUURUV� DUH� LQ� SDUHQWKHVHV�� /HYHOV� RI�
VLJQLILFDQFH�DUH�
�p ��������

�p���������


�p���������
Source��62(3�GDWD�DUH�IURP������WR������� 
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�
7DEOH�'���/RQJ�5XQ�(IIHFWV�RI�3ULYDWH�79�RQ�+HDOWK�
� � �
3DQHO�$�� 9LVLWHG�D�GRFWRU 'RFWRU�YLVLWV�
� � � � �
3ULYDWH�79� ������� ������� ������� �������
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
� � �
3DQHO�%�� 6WD\HG�LQ�D�KRVSLWDO +RVSLWDO�VWD\V
� � � � �
3ULYDWH�79� ������� ������� ������� �������
� �������� �������� �������� ��������
� � � � �
1� ������� ������� ������� �������
&RYDULDWHV� � <(6� � <(6�
Notes�� 7KH� WDEOH� VKRZV� WKH� UHVXOWV� RI� OLQHDU� UHJUHVVLRQV� ZLWK� LQGLYLGXDO� IL[HG�HIIHFWV�� 7KH� GHSHQGHQW�
YDULDEOHV� LQ�3DQHO�$� DUH� YLVLWHG� D� GRFWRU� DQG� WKH� QXPEHU� RI� GRFWRU� YLVLWV� LQ� WKH� ODVW� WKUHH�PRQWKV��1R�
LQIRUPDWLRQ�RQ�GRFWRU�YLVLWV�LV�DYDLODEOH�IRU�WKH�\HDU�RI�������7KH�GHSHQGHQW�YDULDEOHV�LQ�3DQHO�%�DUH�VWD\HG�
LQ�D�KRVSLWDO�DQG�WKH�QXPEHU�RI�KRVSLWDO�VWD\V�LQ�WKH�HQWLUH�\HDU��1R�LQIRUPDWLRQ�RQ�KRVSLWDO�VWD\V�LV�DYDLODEOH�
IRU�WKH�\HDUV������DQG�������7KH�H[SODQDWRU\�YDULDEOH�LV�OLYLQJ�LQ�D�FRXQW\�ZLWK����N:�SRZHUHG�SULYDWH�
79�VLJQDOV��(DFK�VSHFLILFDWLRQ�LQFOXGHV�\HDU�IL[HG�HIIHFWV��7KH�VHW�RI�FRYDULDWHV�LQFOXGHV�TXDGUDWLF�DJH��
*HUPDQ� QDWLRQDOLW\�� KRXVHKROG� VL]H�� KRXVHKROG� ZLWK� FKLOGUHQ��PDUULHG�� GLYRUFHG�� ZLGRZHG�� HGXFDWLRQ��
DSSUHQWLFHVKLS�� DQG� LQFRPH�� DQG� LQWHUYLHZ� PRQWK�� &RXQW\�OHYHO� FOXVWHUHG� VWDQGDUG� HUURUV� DUH� LQ�
SDUHQWKHVHV��/HYHOV�RI�VLJQLILFDQFH�DUH�
�p ��������

�p���������


�p���������
Source��62(3�GDWD�DUH�IURP������WR������� 
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