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7KLV� SDSHU� LV� D� SUHOLPLQDU\� H[SORUDWLRQ� RI� WKH� WUHQGV� DQG� VSDWLDO� YDULDWLRQ� LQ�
JHQGHU� GLIIHUHQWLDOV� LQ� DGXOW� PRUWDOLW\� LQ� ,QGLD�� DV� DOVR� RI� WKH� UHODWHG� UXUDO�XUEDQ�
GLIIHUHQWLDOV�� � :H� SD\� SDUWLFXODU� DWWHQWLRQ� WR� IHPDOH� PRUWDOLW\� LQ� WKH� WZR� SULPH�
UHSURGXFWLYH� DJH� JURXSV� ������ DQG� ������� 7KH� GDWD� IRU� WKH� VWXG\� DUH� WDNHQ� IURP� WKH�
6DPSOH�5HJLVWUDWLRQ�6\VWHP��DYDLODEOH�RQ�DQ�DQQXDO�EDVLV�VLQFH�������
�

*HQGHU� GLIIHUHQWLDOV�� DV� ZHOO� DV� UXUDO�XUEDQ� GLIIHUHQWLDOV�� KDYH� QDUURZHG� GRZQ�
FRQVLGHUDEO\�RYHU�WKH�SHULRG�IURP�������EXW�ERWK�W\SHV�RI�GLIIHUHQFHV�SHUVLVW�VWLOO��2Q�WKH�
ZKROH�� WKH� UXUDO�XUEDQ� GLIIHUHQFHV� RYHU� WKLV� SHULRG� VHHP� WR� EH� PXFK� ODUJHU� WKDQ� WKH�
JHQGHU� GLIIHUHQWLDOV� VR� WKDW� UXUDO� IHPDOHV� VWLOO� VXIIHU� IURP� WKH� GRXEOH� GLVDGYDQWDJH� RI�
EHLQJ�IHPDOH�DQG�EHORQJLQJ�WR�UXUDO�DUHDV���
�

2I� WKH� FRUUHODWHV� ZH� FRQVLGHUHG�� DOO� WKH� WKUHH�� YL]��� WRWDO� IHUWLOLW\� UDWH�� VDIH�
PRWKHUKRRG�LQGLFHV�DQG�KHDOWK�FDUH�VXSSO\�DUH�VWURQJO\�FRUUHODWHG�ZLWK�IHPDOH�PRUWDOLW\�
HVSHFLDOO\� LQ� WKH�������DJH�JURXS��:KDW� LV� VLJQLILFDQW� LV� WKDW� WKHVH�YDULDEOHV�DUH�KLJKO\�
FRUUHODWHG�ZLWKLQ�WKHPVHOYHV��)RU�LQVWDQFH��LQ�VWDWHV�OLNH�.HUDOD�DQG�3XQMDE�ZKHUH�KHDOWK�
FDUH� SURYLVLRQ� LV� JRRG�� WKH� YDULDEOHV� UHODWLQJ� WR� VDIH�PRWKHUKRRG� DUH� DOVR� VDWLVIDFWRULO\�
KLJK�DQG� IHUWLOLW\� OHYHOV�FRUUHVSRQGLQJO\� ORZ�� ,Q�FRQWUDVW�� LQ� VWDWHV� OLNH�%LKDU� DQG�8WWDU�
3UDGHVK�DOO�WKHVH�LQGLFDWRUV�DUH�SRRU��6XUSULVLQJO\��D�SRRU�FRUUHODWLRQ�LV�REVHUYHG�EHWZHHQ�
PDOH�PRUWDOLW\�DQG�KHDOWK�VXSSO\�LQGLFHV��
�
�
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*HQGHU�'LIIHUHQWLDOV�LQ�$GXOW�0RUWDOLW\�LQ�,QGLD��±�
:LWK�1RWHV�RQ�5XUDO�8UEDQ�&RQWUDVWV�

�
�
���,QWURGXFWLRQ�
�

7KH�VH[�UDWLR�LQ�WKH�,QGLDQ�SRSXODWLRQ�IHOO�VWHDGLO\�IURP������IHPDOHV�SHU������PDOHV��LQ�
����� WR� ���� LQ� ������ $V� WKH� SRSXODWLRQ� JUHZ� LQ� QXPEHUV� ±� DW� IDLUO\� KLJK� UDWHV� VLQFH�
,QGHSHQGHQFH�±�IHPDOH�GHILFLWV�ZHUH�LQFUHDVLQJ�ERWK�LQ�DEVROXWH�DQG�UHODWLYH�WHUPV��RYHU�FORVH�WR�
WKUHH�TXDUWHUV� RI� WKH� WZHQWLHWK� FHQWXU\�� $IWHU� ������ WKH� VH[� UDWLR� KDV� EHHQ� IOXFWXDWLQJ� ZLWKLQ�
QDUURZ�OLPLWV��,W�LPSURYHG�PDUJLQDOO\�WR�����LQ�������RQO\�WR�IDOO�WR�WKH�DOO�WLPH�ORZ�RI�����LQ�
������%XW�LW�URVH�VOLJKWO\��RQFH�DJDLQ��WR�����LQ���������
�

7KH�GHFOLQH�LQ�WKH�VH[�UDWLR�WKDW�FKDUDFWHULVHG�WKH�JUHDWHU�SDUW�RI�WKH���WK�FHQWXU\�DWWUDFWHG�
PXFK�DWWHQWLRQ�DQG�SURIHVVLRQDO�UHVHDUFK��7KH�FRQVHQVXV�DPRQJ�GHPRJUDSKHUV�LV�WKDW�WKH�GHILFLWV�
DUH� WKH� UHVXOW� RI� KLJKHU� IHPDOH� GHDWK� UDWHV� XS� WR� WKH� DJH� RI� ��� RU� VR�� DQG� WKDW� GLVFULPLQDWLRQ�
DJDLQVW� JLUOV� DQG� QHJOHFW� RI�ZRPHQ� DUH� UHVSRQVLEOH� IRU� WKH�KLJKHU� UDWHV� >9LVDULD� ��������0LWUD�
������@��7KH�IOXFWXDWLRQV� LQ� WKH�VH[�UDWLR�DIWHU������KDYH�OLNHZLVH�DWWUDFWHG�PXFK�VFUXWLQ\��EXW�
WKH� UHODWHG� VWXGLHV� KDYH�EHHQ� FRQFHUQHG�PDLQO\�ZLWK� VH[� UDWLRV� DPRQJ� FKLOGUHQ��ZKLFK� LQGHHG�
KDYH� VWHDGLO\� ZRUVHQHG�� ,W� KDV� EHHQ� VXJJHVWHG� WKDW� WKH� VH[� UDWLR� DW� ELUWK� LV� JHWWLQJ� PRUH�
PDVFXOLQH��DOWHUHG�E\�WKH�LQFUHDVLQJ�SUDFWLFH�RI�IHPDOH�IRHWLFLGH�>6XGKD�DQG�5DMDQ�������@��(YHQ�
DV�WKH�GHEDWH�FRQWLQXHV�RQ�WKH�PDJQLWXGHV�RI�IHPDOH�IRHWLFLGH�DQG�LQIDQWLFLGH��LW�LV�QHFHVVDU\�WR�
QRWH�WKDW�WKH�PDUJLQDO�LPSURYHPHQWV�LQ�WKH�VH[�UDWLR�UHFRUGHG�WRZDUGV�WKH�HQG�RI�WKH�ODVW�FHQWXU\�
DUH� WKH� RXWFRPH� RI� D� QDUURZLQJ� JDS� LQ� JHQGHU� GLIIHUHQWLDOV� LQ� DGXOW� PRUWDOLW\�� 7UHQGV� DQG�
YDULDWLRQV�LQ�WKLV�JDS�FRQVWLWXWH�WKH�WKHPH�RI�WKLV�SDSHU��������
�
�
���7UHQGV�DQG�6SDWLDO�9DULDWLRQV�
�

(VWLPDWHV�RI�DJH�VSHFLILF�GHDWK�UDWHV�EDVHG�RQ�WKH�6DPSOH�5HJLVWUDWLRQ�6\VWHP��656��DUH�
EHLQJ�SXEOLVKHG�IURP�WKH�����V��7KH\�DUH�RI�FRXUVH�VXEMHFW�WR�VDPSOLQJ�HUURUV�ZKLFK��GHVLJQHG�
WR�EH�VPDOO�DW�WKH�DOO�,QGLD�DQG�6WDWH�OHYHOV��FDQ�EH�ODUJH�DW�ORZHU�OHYHOV�RI�DJJUHJDWLRQ�VXFK�DV�
IRU�D�JLYHQ�DJH�JURXS��DQG�PRUH�VR�LQ�UHIHUHQFH�WR�WKH�UXUDO�RU�WKH�XUEDQ�SDUW�RI�D�SDUWLFXODU�VWDWH��
+RZHYHU��WKH�TXDOLW\�RI�GDWD�XQGHU�WKH�V\VWHP�KDV�EHHQ�LPSURYLQJ�DQG�GHPRJUDSKHUV�UHFRJQLVH�
WKH�GDWD�DV�D�XVHIXO�PHDQV�IRU�PDNLQJ�EURDG�FRPSDULVRQV�RYHU�VSDFH�DQG�WLPH��)XOOHU�GLVFXVVLRQV�
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RI� WKH�656�GDWD�� HVSHFLDOO\� RQ� WKHLU� UHOLDELOLW\� IRU� DQDO\VLV� DSSHDU� LQ�'\VRQ� ������� DQG� �0DUL�
%KDW�DQG�1DYDQHHWKDP���������
�

7KLV�SDSHU�LV�FRQFHUQHG�ZLWK�DGXOW�PRUWDOLW\��$FFRUGLQJO\��HVWLPDWHV�DUH�GHULYHG�IRU�WKH�
WZR�SULPH�DGXOW�DJH�JURXSV���������DQG����������ZKLFK�IRU�ZRPHQ�FRYHU�SUDFWLFDOO\�WKH�ZKROH�
UHSURGXFWLYH� SHULRG��7KXV� WKH� FRUUHVSRQGLQJ� ILYH�\HDU� DJH� LQWHUYDOV� LQ�656�GDWD� DUH� FROODSVHG�
KHUH� LQWR� ILIWHHQ�\HDU� JURXSV�� XVLQJ� DSSURSULDWH� SRSXODWLRQ� ZHLJKWV�� )XUWKHU�� LQVWHDG� RI� WKH�
DQQXDO�GHDWK�UDWHV�DV�WKH\�DUH�JLYHQ��WKUHH�\HDU�PRYLQJ�DYHUDJHV�DUH�FRPSXWHG��)RU�H[DPSOH��WKH�
GDWD� IRU� �����SUHVHQWHG� EHORZ� UHIHU� WR� WKH� DYHUDJHV� RI� WKH�656� HVWLPDWHV� IRU� ������ ����� DQG�
������ %RWK� WKHVH� SURFHGXUHV�� FROODSVLQJ� DJH� LQWHUYDOV� DQG� WDNLQJ� WKUHH�\HDU� DYHUDJHV�� UHGXFH�
VDPSOLQJ�HUURUV�DQG�PDNH�WKH�GDWD�PRUH�UHOLDEOH�IRU�VWDWLVWLFDO�DQDO\VLV����
�
�
�

7DEOH����$JH�6SHFLILF�0RUWDOLW\�5DWHV�±�$OO�,QGLD�
�

$JH�*URXS��<HDU� 8UEDQ�
0DOH�

8UEDQ�
)HPDOH�

5XUDO�
0DOH�

5XUDO�)HPDOH�
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���'HFOLQH��������� ����� ������ ������ ������
$JH�*URXS���������
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���'HFOLQH��������� ������ ������ ������ ������
1RWH��7KH�GDWD�DUH�WKUHH�\HDU�DYHUDJHV��7KXV�WKH������ILJXUHV�UHSUHVHQW�WKH�DYHUDJH�IRU�
WKH�\HDUV������������DQG�������DQG�VR�RQ���
6RXUFH��6DPSOH�5HJLVWUDWLRQ�6\VWHP��YDULRXV�LVVXHV��
�
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7DEOH����0RUWDOLW\�'LIIHUHQWLDOV��5DWLRV��
$JH�*URXS��&DWHJRU\� ����� ����� ����� �����
$JH�*URXS��������� � � � �
)HPDOH�0DOH��5XUDO��
)HPDOH�0DOH��8UEDQ��
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5XUDO�8UEDQ��)HPDOH��
5XUDO�8UEDQ��0DOH��
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5XUDO�)HPDOH�8UEDQ�0DOH� ����� ����� ����� �����
$JH�*URXS��������� � � � �
)HPDOH�0DOH��5XUDO��
)HPDOH�0DOH��8UEDQ��
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5XUDO�8UEDQ��)HPDOH��
5XUDO�8UEDQ��0DOH��
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5XUDO�)HPDOH�8UEDQ�0DOH� ����� ����� ����� �����
1RWH��'HULYHG�IURP�7DEOH����
�
�

7DEOH���SUHVHQWV�WKH�656�HVWLPDWHV�RI�PRUWDOLW\�UDWHV�IRU�WKH�DJH�JURXSV���������DQG�����
����IRU�,QGLD�DV�D�ZKROH��7KH\�DUH�JLYHQ�VHSDUDWHO\�IRU�XUEDQ�PDOHV��XUEDQ�IHPDOHV��UXUDO�PDOHV�
DQG�UXUDO�IHPDOHV��DQG�IRU�WKH�\HDUV������������������DQG�������WKH�ODWHVW�RQH�IRU�ZKLFK�GDWD�DUH�
DYDLODEOH���7KH�FRQWUDVWV�LQ�OHYHOV�RI�PRUWDOLW\�DUH�VKDUS�DQG�HDVLO\�VHHQ��)RU�WKH�DJH�JURXS�����
�����GHDWK� UDWHV�DPRQJ�XUEDQ�PDOHV�DUH� WKH� ORZHVW�DQG� WKRVH�DPRQJ�UXUDO� IHPDOHV� WKH�KLJKHVW��
7KLV�LV�QRW�DQ�XQH[SHFWHG�ILQGLQJ��,W�VLJQLILHV�WKH�GRXEOH�GLVDGYDQWDJH�UXUDO�ZRPHQ�VXIIHU�IURP��
EHLQJ�ZRPHQ�DQG�UHVLGLQJ�LQ�UXUDO�DUHDV��7KH�ILUVW�RI�WKHVH�DULVHV�IURP�JHQGHU�GLVFULPLQDWLRQ�LQ�
PDWWHUV� RI� QXWULWLRQ� DQG� KHDOWK� FDUH� �HVSHFLDOO\� LQ� WKH� FDVH� RI� SUHJQDQW� ZRPHQ� DQG� QXUVLQJ�
PRWKHUV�� DQG� WKH� VHFRQG� IURP� WKH� IDFW� WKDW� UXUDO� ,QGLD� LV�JURVVO\�QHJOHFWHG� LQ� WKH�SURYLVLRQ�RI�
KHDOWK�VHUYLFHV��
�

+RZHYHU�� IRU� WKH� VDPH� DJH� JURXS�� L�H�� ��������� WKH� GHDWK� UDWHV� KDYH� GHFOLQHG� �RYHU� WKH�
SHULRG����������LPSUHVVLYHO\��PRUH�IRU�ZRPHQ�WKDQ�IRU�PHQ��DQG�PRUH�LQ�UXUDO�UHJLRQV�WKDQ�LQ�
XUEDQ�RQHV��'HDWK�UDWHV�IRU�XUEDQ�PDOHV��WKH�FODVV�ZLWK�DOO�WKH�DGYDQWDJHV��ZHUH�DOUHDG\�ORZ�LQ�
������ VR� WKH\� GR� QRW� H[KLELW�PXFK� FKDQJH�� IRU� DOO� RWKHU� FODVVHV� WKH� GHFOLQHV� KDYH� EHHQ� TXLWH�
SURPLQHQW���
�

7KH�VWRU\� LV�VRPHZKDW�GLIIHUHQW��HYHQ�EHWWHU� LQ�WHUPV�RI�QDUURZLQJ�GLIIHUHQWLDOV�� IRU� WKH�
�������� DJH� JURXS�� ,W� PD\� EH� UHFDOOHG� WKDW� WKH� PRUWDOLW\� SLFWXUH� LQ� ,QGLD� WLOO� WKH� ����V� LV�
FKDUDFWHULVHG�E\�KLJKHU�GHDWK�UDWHV�DPRQJ�IHPDOHV�XS�WR�DJH�����RU�VR���LW�LV�RQO\�EH\RQG�WKDW�DJH�
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WKDW� D� µQRUPDO¶� SDWWHUQ� RI� KLJKHU� IHPDOH� OLIH� DGYDQWDJH� DVVHUWHG� LWVHOI�� 7DEOH� �� VKRZV� WKDW� WKH�
QRUPDO�SDWWHUQ�KDV�WDNHQ�URRW�IURP�������RU�SHUKDSV�D�OLWWOH�HDUOLHU��IRU�WKH���������JURXS��ZLWK�
ORZHU�IHPDOH�GHDWK�UDWHV�ERWK�LQ�UXUDO�DQG�XUEDQ�,QGLD��7KLV�PHDQV�WKDW�WKH�UDQJH�RYHU�ZKLFK�WKH�
JHQGHU�GLVDGYDQWDJH�LQ�GHDWK�KROGV�JULS�KDV�QRZ�QDUURZHG�GRZQ��HDUOLHU�LW�ZDV�IURP�FKLOGKRRG�
XS�WR�DJH����RU�VR��QRZ�LW�SHUKDSV�GRHV�QRW�H[WHQG�EH\RQG����������������
�

,W�VKRXOG�EH�QRWHG�WKDW�WKH�JHQGHU�JDS�DQG�WKH�UXUDO�XUEDQ�GLYLGH�SHUVLVW��7DEOH���UHFDVWV�
WKH�DOO�,QGLD�GDWD�WR�H[KLELW�WKLV�IDFW��&RQFHQWUDWLQJ�RQ�WKH���������DJH�FODVV��LW�FDQ�EH�VHHQ�WKDW�
PRUWDOLW\�UDWHV�IRU�IHPDOHV�DUH�VWLOO��LQ����������SHU�FHQW�KLJKHU�WKDQ�IRU�PDOHV�LQ�UXUDO�DUHDV��,Q�
XUEDQ�DUHDV��KRZHYHU��WKH�JHQGHU�UDWLR�LQ�PRUWDOLW\�KDV�UHGXFHG�UHPDUNDEO\�IURP������LQ������WR�
����� LQ� ������ 7DEOH� �� WHOOV� XV� DOVR� WKDW� WKH� UXUDO�XUEDQ� GLIIHUHQFHV� DUH� IDU� ZLGHU� WKDQ� JHQGHU�
GLIIHUHQFHV��%\�IDU�WKH�VKDUSHVW�FRQWUDVW�WKXV�LV�WKH�RQH�EHWZHHQ�UXUDO�IHPDOHV�DQG�XUEDQ�PDOHV��
7KLV�GRXEOH�JDS�KDV�DOVR�EHHQ�QDUURZLQJ��EXW�VWLOO�TXLWH�KLJK��WKH������GHDWK�UDWHV�DPRQJ�UXUDO�
ZRPHQ�DUH����SHU�FHQW�KLJKHU�WKDQ�WKRVH�IRU�XUEDQ�PHQ��
�

7KDW�LV�KRZ�WKLQJV�VWDQG�LQ�DOO�,QGLD�WHUPV��%XW�WKH�FRXQWU\ZLGH�DYHUDJHV�FRQFHDO�PXFK�
YDULDWLRQ�DFURVV�UHJLRQV��)RU�H[DPSOH��.HUDOD��3XQMDE�DQG�*XMDUDW�DUH�IDU�DKHDG�RI�WKH�ODJJDUGV�
VXFK�DV�%LKDU��0DGK\D�3UDGHVK�DQG�8WWDU�3UDGHVK�LQ�WKH�SURYLVLRQ�RI�KHDOWK�VHUYLFHV��7KHVH�VWDUN�
GLIIHUHQFHV�DUH�DPSO\� UHIOHFWHG� LQ�PRUWDOLW\�YDULDWLRQV�DFURVV� WKH����PDMRU� VWDWHV�RI� WKH� ,QGLDQ�
8QLRQ��7KH\�DUH�SUHVHQWHG�LQ�WKH�IRUP�RI�ER[�SORWV�LQ�)LJXUHV���DQG����7KH�ER[HV�LQ�WKH�ILJXUHV�
PDUN�WKH�WKUHH�TXDUWLOHV��WKH�PHGLDQ�EHLQJ�WKH�PLGGOH�EDU��WKDW�LV�WKH�KDOIZD\�PDUN�ZLWK�KDOI�RI�
WKH�FDVHV�HDFK�EHORZ�DQG�DERYH��7KH�KHLJKW�RI�WKH�ER[�LV�WKH�LQWHU�TXDUWLOH�UDQJH�ZLWKLQ�ZKLFK�
WKH�PLGGOH�KDOI�RI�WKH�REVHUYDWLRQV�OLH��WKLV�JLYHV�XV�D�JRRG�LGHD�DERXW�KRZ�VSUHDG�RXW�WKH�GHDWK�
UDWHV�DUH�DERXW�WKH�PHGLDQ�YDOXH��7KH�ER[�SORWV�FOHDUO\�H[KLELW�WKH�FRQWUDVW�EHWZHHQ�XUEDQ�PDOHV�
DQG� UXUDO� IHPDOHV� IRU� WKH� DJH� JURXS� ��������� 8UEDQ�PDOH� GHDWK� UDWHV� DUH� QRW� RQO\� DPRQJ� WKH�
ORZHVW��WKH\�DUH�DOVR�FRPSDFWO\�VSUHDG�DFURVV�WKH�VWDWHV��XQOLNH�WKH�ZLGHO\�VFDWWHUHG�UXUDO�IHPDOH�
GHDWK�UDWHV��(YHQ�LQ�VWDWHV�ZLWK�SRRUO\�GHYHORSHG�KHDOWK�LQIUDVWUXFWXUH�� LW� LV�SRVVLEOH�WKDW�XUEDQ�
PDOHV�KDYH�WKH�EHVW�DFFHVV�WR�PHGLFDO�IDFLOLWLHV��WKLV�FRXOG�H[SODLQ�WKH�UHODWLYH�QDUURZ�YDULDWLRQ�
LQ�WKH�FRUUHVSRQGLQJ�PRUWDOLW\�UDWHV������
�
�
�
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)LJXUH���0RUWDOLW\�9DULDWLRQ�$FURVV����0DMRU�6WDWHV��$JH�*URXS���������
�)URP�OHIW�WR�ULJKW��8UEDQ�0DOHV��8UEDQ�)HPDOHV��5XUDO�0DOHV�DQG�5XUDO�)HPDOHV��
�
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)LJXUH���0RUWDOLW\�9DULDWLRQ�$FURVV����0DMRU�6WDWHV��$JH�*URXS���������
��)URP�OHIW�WR�ULJKW��8UEDQ�0DOHV��8UEDQ�)HPDOHV��5XUDO�0DOHV�DQG�5XUDO�)HPDOHV��
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�
$QDO\VLV�RI�9DULDQFH�

+RZ�ELJ� DUH� WKH�PDJQLWXGHV� DQG� UHODWLYH� LPSRUWDQFH�RI� WKH�JHQGHU� DQG� WKH� UXUDO�XUEDQ�
JDSV"�7R�DQVZHU�WKH�TXHVWLRQ��WKH�RWKHU�W\SHV�RI�YDULDWLRQ�DOUHDG\�QRWHG��QDPHO\�RYHU�WLPH�DQG�
VSDFH��VWDWHV���KDYH�WR�EH�HOLPLQDWHG��,Q�RWKHU�ZRUGV��WKH�HIIHFWV�RI�WKH�REVHUYHG�GHFOLQLQJ�WUHQGV��
DQG�RI�VWDWH�VSHFLILF� IDFWRUV��ZKLFK� OLH�EHKLQG�PXFK�VSDWLDO�YDULDWLRQ��PXVW�EH�VHSDUDWHG� WR�VHH�
ZKHWKHU� JHQGHU� DQG� ORFDWLRQ� GLIIHUHQFHV� SHUVLVW� DQG� LI� VR� LQ� ZKDW� SURSRUWLRQV�� 7KLV� LV� GRQH�
WKURXJK�DQ�DQDO\VLV�RI�YDULDQFH��$129$��RI�WKH�GHDWK�UDWHV��ZLWK�ORFDWLRQ��UXUDO�XUEDQ���JHQGHU�
�IHPDOH�PDOH��� \HDU� ������� ���������� DQG� ������ DQG� VWDWHV� ����PDMRU� RQHV�� DV� WKH� IRXU�PDLQ�
IDFWRUV�LQ�D�VLPSOH�OLQHDU�PRGHO��7KHUH�DUH���PLVVLQJ�REVHUYDWLRQV��GDWD�QRW�EHLQJ�DYDLODEOH�IRU�
VRPH� VWDWHV� LQ� JLYHQ� \HDUV�� 7KH� $129$� EDVHG� RQ� WKH� ���� REVHUYDWLRQV� EUHDNV� XS� WKH� WRWDO�
YDULDQFH�LQWR�WKH�UHOHYDQW�FRPSRQHQWV��7DEOHV���DQG����UHVSHFWLYHO\�IRU�WKH�DJH�JURXSV�������DQG�
�������� 7KH� YDULDQFH� WKDW� UHPDLQV� DIWHU� WKH� PDLQ� IDFWRUV� DUH� DFFRXQWHG� IRU� LV� UHJDUGHG� DV�
µUHVLGXDO¶��DWWULEXWHG�WR�OHIW�RYHU�DQG�UDQGRP�IDFWRUV���)RU�HDFK�RI�WKH�PDLQ�IDFWRUV��OLVWHG�XQGHU�
WKH�ILUVW�FROXPQ�DV�VRXUFH�RI�YDULDWLRQ��WKH�FROXPQV�WKDW�IROORZ�UHIHU�WR�GHJUHHV�RI�IUHHGRP��GI���
VXP�RI�VTXDUHV��66���PHDQ�VTXDUH��06��DQG�WKH�)�VWDWLVWLF��7KH�PHDQ�VTXDUH�PHDVXUHV� WKH�QHW�
YDULDQFH� DWWULEXWDEOH� WR� HDFK� IDFWRU�� DIWHU� WKH� HOLPLQDWLRQ� RI� WKH� HIIHFWV� RI� RWKHU� IDFWRUV�� 7KH�
UHODWLYH�PDJQLWXGHV� RI� ORFDWLRQ� DQG� JHQGHU� HIIHFWV� FDQ� EH� MXGJHG� E\� WKH� FRUUHVSRQGLQJ�PHDQ�
VTXDUHV��)RU�WKH�DJH�JURXS����������WKH�UXUDO�XUEDQ�06�LV��������WKUHH�WLPHV�DV�ODUJH�DV�WKH�06�
IRU� IHPDOH��PDOH� GLIIHUHQFHV� ��������� ,Q� UHVSHFW� RI� WKH� DJH� JURXS� ��������� WKH� ORFDWLRQ�06� LV�
DOPRVW�VL[�WLPHV�WKH�JHQGHU�PHDQ�VTXDUH��
�
�

7KH�$129$�JLYHV�XV�D�IDLU�LGHD�DERXW�WKH�UHODWLYH�LPSRUWDQFH�RI�WKH�ORFDWLRQ�DQG�JHQGHU�
GLIIHUHQWLDOV�LQ�GHDWK�UDWHV��%XW�LW�LV�FXVWRPDU\�LQ�PRUWDOLW\�DQDO\VLV�WR�H[KLELW�VXFK�GLIIHUHQFHV�LQ�
WHUPV�RI�µRGGV¶�UDWLRV���,I�WKH�SUREDELOLW\�RI�GHDWK�IRU�DQ\�JLYHQ�FDWHJRU\�RI�WKH�SRSXODWLRQ�LV�3��
WKH�UHODWHG�RGGV�RI�GHDWK�DUH�GHILQHG�DV�3����3���7KH�RGGV�RI�GHDWK�IRU�WZR�GLIIHUHQW�FDWHJRULHV��
VXFK� DV� IRU� IHPDOHV� DQG�PDOHV�� FDQ� WKHQ� EH� FRPSDUHG� WKURXJK� WKH� UDWLR� RI� WKH� FRUUHVSRQGLQJ�
RGGV��7R�FRPSXWH� WKH�RGGV� UDWLRV�RI� LQWHUHVW�KHUH�� D� ORJLW� DQDO\VLV� �RI�YDULDQFH�� LV� FDUULHG�RXW��
ORJLWV� GHILQHG� DV� WKH� QDWXUDO� ORJDULWKPV� RI� WKH� RGGV�� 7KH� XQGHUO\LQJ� WUDQVIRUPDWLRQ� LV� DOVR�
QHFHVVDU\�EHFDXVH�ZRUNLQJ�GLUHFWO\�ZLWK�SUREDELOLWLHV� LQ� VWDWLVWLFDO� DQDO\VLV� OHDGV� WR� LQIHUHQWLDO�
SUREOHPV�RI�D�WHFKQLFDO�QDWXUH���
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�
7DEOH����$QDO\VLV�RI�9DULDQFH�RI�0RUWDOLW\�5DWHV���������

�$FURVV����0DMRU�6WDWHV��
6RXUFH� GI� 66� 06� )�

/RFDWLRQ��5XUDO���8UEDQ��
*HQGHU��)HPDOH���0DOH��
<HDUV�����������������

6WDWHV�
�

5HVLGXDO�
7RWDO�
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7DEOH����$QDO\VLV�RI�9DULDQFH�RI�0RUWDOLW\�5DWHV���������
�$FURVV����0DMRU�6WDWHV��

6RXUFH� GI� 66� 06� )�
/RFDWLRQ��5XUDO���8UEDQ��
*HQGHU��)HPDOH���0DOH��
<HDUV�����������������
6WDWHV�
�
5HVLGXDO�
7RWDO�
�
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�
7DEOH����$QDO\VLV�RI�9DULDQFH�RI�0RUWDOLW\�/RJLWV�

�([SUHVVHG�LQ�5HJUHVVLRQ�)RUP��
$JH��������� $JH�����������

�
9DULDEOHV�

&RHII�����������W������������������2GGV�
���������������������������������������5DWLR�
�

&RHII������������W���������������2GGV�
�������������������������������������5DWLR�

�
&RQVWDQW�
�
/RFDWLRQ��5XUDO�
�8UEDQ�GURSSHG��
�
*HQGHU��)HPDOH�
�0DOH�GURSSHG��
�
<HDU��������
���������������
���������������
������GURSSHG��
�
�
6WDWHV�
�
$VVDP�
%LKDU�
*XMDUDW�
+DU\DQD�
.DUQDWDND�
.HUDOD�
0DKDUDVKWUD�
0DGK\D�3UDGHVK�
2ULVVD�
3XQMDE�
5DMDVWKDQ�
7DPLO�1DGX�
8WWDU�3UDGHVK�
:HVW�%HQJDO�
�$QGKUD�3UDGHVK�GURSSHG��
�
5�VTXDUHG��
1R�RI�2EV�

�
�����������������������
�
����������������������������������������
�
�
�����������������������������������������
�
�
�����������������������������������������
�����������������������������������������
�����������������������������������������
�
�
�
�
�
������������������������������������������
�����������������������������������������
����������������������������������������
����������������������������������������
����������������������������������������
����������������������������������������
�����������������������������������������
����������������������������������������
����������������������������������������
����������������������������������������
����������������������������������������
����������������������������������������
�����������������������������������������
����������������������������������������
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�
�
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�������������������������������������
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��������������������������������������
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1RWH��2GGV�UDWLRV�DUH�FRPSXWHG�RQO\�IRU�YDULDEOHV�IRU�ZKLFK�WKH�UHJUHVVLRQ�FRHIILFLHQWV�
DUH�VLJQLILFDQW��DW���SHUFHQW�OHYHO���
�
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7KH�UHVXOWV�RI�WKH�ORJLW�DQDO\VLV��LQYROYLQJ�RQO\�WKH�FDWHJRULFDO�YDULDEOHV�EHLQJ�GLVFXVVHG�
KHUH�WKXV�IDU��IRU�WKH�WZR�DGXOW�DJH�JURXSV��DUH�LQ�7DEOH����)RU�WKH�DJH�JURXS���������WKH�UXUDO�
XUEDQ�RGGV�UDWLR�WXUQV�RXW�WR�EH�������ZKLOH�WKH�IHPDOH�WR�PDOH�RGGV�UDWLR�LV�������)RU���ZRPHQ�LQ�
WKH� �������� DJH� FDWHJRU\� DV�ZHOO�� WKH� UXUDO� RGGV�RI� GHDWK� DUH� RYHU� ���SHU� FHQW� KLJKHU� WKDQ� WKH�
XUEDQ� RGGV�� EXW� LQ� WKHLU� FDVH� WKH� JHQGHU� RGGV� UDWLR� �IHPDOH�PDOH�� LV� OHVV� WKDQ� XQLW\� ±� LQ�
FRQIRUPLW\�ZLWK�WKH�VLPSOH�H[KLELWLRQV�RI�WKH�GDWD�LQ�7DEOHV���DQG���ZKLFK�VKRZ�WKH�WXUQ�DURXQG�
LQ�JHQGHU�GLIIHUHQWLDOV�DIWHU�������DQG�WKH�HPHUJHQFH�RI�D�GLVWLQFW�IHPDOH�OLIH�DGYDQWDJH�EH\RQG�
DJH������
�

7DEOH� �� SUHVHQWV� DOVR� HVWLPDWHV� RI� RGGV� UDWLRV� IRU� GLIIHUHQW� VWDWHV�� REWDLQHG� DIWHU� WKH�
HOLPLQDWLRQ�RI�WUHQGV��FKDQJHV�RYHU�WKH�\HDUV���DV�ZHOO�DV�WKH�UXUDO�XUEDQ�DQG�JHQGHU�YDULDWLRQV��
7KHVH�UHIHU�WR�$QGKUD�3UDGHVK��$3��DV�WKH�EDVH��WKDW�LV��WKH\�WHOO�XV�KRZ�RGGV�RI�GHDWK�LQ�D�JLYHQ�
VWDWH�FRPSDUH�ZLWK�WKH�RGGV�LQ�$3��2I�FRXUVH��WKH�RGGV�UDWLRV�FRXOG�EH�FRPSXWHG�ZLWK�.HUDOD�DV�
WKH�EDVH��EXW� LQ� WKDW�FDVH� WKH\�ZRXOG�DOO�EH� ODUJHU� WKDQ�XQLW\�DQG�FRQFHDO� ILQH�GLIIHUHQFHV��)RU�
H[DPSOH��8WWDU�3UDGHVK�DQG�0DGK\D�3UDGHVK�DUH� IDU� WRR�GLVWDQW� IURP�.HUDOD�� D� UDQN�RXWOLHU� LQ�
PDQ\�VHQVHV��ZLWK�DQ�µDYHUDJH�SHUIRUPHU¶�OLNH�$3�DV�WKH�EDVH��FRPSDULVRQV�FDQ�EH�LQ�D�EURDGHU�
UHOLHI��PRUH�LQIRUPDWLYH��7DEOH���VXJJHVWV�WKDW�IRU�ZRPHQ�LQ�DJHV����������WKH�RGGV�RI�GHDWK�DUH�
VLJQLILFDQWO\�KLJKHU��WKDQ�LQ�$3��E\�RYHU����SHU�FHQW�LQ�0DGK\D�3UDGHVK�DQG�8WWDU�3UDGHVK��LQ�
+DU\DQD��.DUQDWDND��0DKDUDVKWUD��3XQMDE�DQG�:HVW�%HQJDO��WKH\�DUH�DERXW����SHU�FHQW�ORZHU��LQ�
RWKHU�VWDWHV��QDPHO\��$VVDP��%LKDU��*XMDUDW��2ULVVD��5DMDVWKDQ�DQG�7DPLOQDGX�� WKH\�DUH�RQ�SDU�
ZLWK�RGGV�LQ�$QGKUD�3UDGHVK��7KH�RGGV�LQ�.HUDOD��QRW�XQH[SHFWHGO\��DUH�RQO\�DERXW�KDOI�RI�ZKDW�
WKH\�DUH�LQ�$3��7KH�UHVXOWV�LQ�WKH�ULJKW�KDOI�RI�7DEOH���VKRZ�WKDW�LQWHU�VWDWH�YDULDWLRQ�LQ�WKH�RGGV�
UDWLR� LV�PXFK� QDUURZHU� LQ� WKH� FDVH� RI� WKH� �������� DJH� JURXS�� ,W� VKRXOG� EH� UHSHDWHG� WKDW� WKHVH�
HVWLPDWHV� RI� RGGV� UDWLRV� UHIHU� WR� SUREDELOLWLHV� RI� GHDWK� REWDLQHG� DIWHU� WKH� HOLPLQDWLRQ� RI� WKH�
ORFDWLRQ��JHQGHU�DQG�WUHQG�HIIHFWV��ZKLFK�DUH�ODUJH�LQ�ERWK�DJH�FODVVHV��
�
���&RUUHODWHV�
�

$SDUW�IURP�JHQHUDOO\�GHFOLQLQJ�WUHQGV��ERWK�UXUDO�XUEDQ�DQG�IHPDOH�PDOH�GLIIHUHQFHV�WKXV�
FRQWULEXWH�PXFK� WR� WKH�REVHUYHG�YDULDWLRQ� LQ�PRUWDOLW\� UDWHV��$Q� DGGLWLRQDO� LQIHUHQFH� IURP� WKH�
IRUHJRLQJ�DQDO\VLV�LV�WKDW�VRPH�LQWHU�VWDWH�YDULDWLRQ�UHPDLQV�HYHQ�DIWHU�DFFRXQWLQJ�IRU�WKH�IDFWRUV�
MXVW�PHQWLRQHG��7KHUH�DUH�RI�FRXUVH�FDXVHV�LQWULQVLF�WR�HDFK�W\SH�RI�YDULDWLRQ�DQG�QRW�DOO�RI�WKHP�
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DUH�HDVLO\�LGHQWLILDEOH��)RU�H[DPSOH��WKH�UHODWLYH�XQGHUGHYHORSPHQW�RI�KHDOWK�FDUH�LV�DW�WKH�KHDUW�
RI� KLJKHU� UXUDO� GHDWK� UDWHV�� WKH� FXOWXUDOO\� GHHS�URRWHG� GLVFULPLQDWLRQ� DJDLQVW� ZRPHQ� LV�
UHVSRQVLEOH�IRU�KLJKHU�UDWHV�RI�GHDWK�DPRQJ�DGXOW�ZRPHQ�LQ�WKH�UHSURGXFWLYH�DJH�VSDQ��$OO�WKLV�LV�
WUXH�� EXW� WR� JR� EH\RQG� WKH� REYLRXV�� D� GHWDLOHG� VWXG\� RI� GLVHDVH� DQG� GHDWK�� DQG� WKH� XQGHUO\LQJ�
ORFDWLRQ�DQG�JHQGHU�VSHFLILFLWLHV�LV�QHHGHG��6XFK�D�VWXG\�LV�QRW�DWWHPSWHG�KHUH��+RZHYHU��VRPH�
VSHFXODWLRQV� DERXW� WKH� FKDQJLQJ� SDWWHUQV� RI� GLVHDVH� DQG� GHDWK� PD\� EH� QRWHG�� 7KH� UHODWLYH�
VWDJQDWLRQ� RI� PDOH� DGXOW� PRUWDOLW\�� GRFXPHQWHG� KHUH�� LV� VRPHWLPHV� DWWULEXWHG� WR� WKH� ULVLQJ�
LQFLGHQFH�RI�FDUGLR�YDVFXODU�GLVHDVH��GLDEHWHV�DQG�VR�RQ��VDLG�WR�UHVXOW�IURP�FKDQJLQJ�OLIH�VW\OHV��
:KLOH� VPDOO�VFDOH� HSLGHPLRORJLFDO� VWXGLHV� DQG� H[SHUW� RSLQLRQV� VXJJHVW� VXFK� SRVVLELOLWLHV��
ZRUWKZKLOH�GDWD�RQ�D�ELJ�VFDOH�DUH�ODFNLQJ��+RZHYHU�� LQ�WKH�FDVH�RI�GHDWK�UDWHV�DPRQJ�ZRPHQ�
VRPH�DQDO\VLV�LV�SRVVLEOH�RQ�WKH�EDVLV�RI�UHDGLO\�DYDLODEOH�GDWD��
�
)HUWLOLW\��
�

)HUWLOLW\�UHGXFWLRQ�LV�RIWHQ�FLWHG�DV�DQ�LPSRUWDQW�UHDVRQ�EHKLQG�WKH�UHPDUNDEOH�GHFOLQH�LQ�
IHPDOH� GHDWK� UDWHV� QRWLFHG� LQ� WKLV� SDSHU��$� GHFUHDVH� LQ� IHUWLOLW\� UDWHV� UHGXFHV� WKH� WLPH�ZRPHQ�
VSHQG�LQ�SUHJQDQF\�DQG�FKLOGELUWK��DQG�UHGXFHV�WKXV�WKH�H[SRVXUH�WR�ULVNV�RI�PDWHUQDO�GHDWKV��%XW�
WKH�ODWWHU�FRQVWLWXWH�RQO\�D�VPDOO�IUDFWLRQ�RI�DOO�GHDWKV�DPRQJ�DGXOW�ZRPHQ��3HUKDSV�WKH�UHOHDVH�RI�
ZRPHQ� IURP�FKLOGEHDULQJ� DQG�QXUVLQJ� OHDYH� WKHP� OHVV� SURQH� WR� GLVHDVH�� IRU� SK\VLRORJLFDO� DQG�
VRFLDO� UHDVRQV�� $V� LQ� WKH� FDVH� RI� PDOH� DGXOWV�� ZH� KDYH� VXFK� DUHDV� RI� GDUNQHVV� DERXW� IHPDOH�
GHDWKV���
�

7DEOH����&RHIILFLHQWV�RI�&RUUHODWLRQ�%HWZHHQ�)HPDOH�0RUWDOLW\�5DWHV�DQG�7RWDO�
)HUWLOLW\�5DWHV�

3ODFH� RI�
5HVLGHQFH��
�

����� ����� ����� �����

5XUDO���������
5XUDO���������

�����
������

����
�
�����
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����
�
�����

8UEDQ���������
8UEDQ���������

�����
�����

����
�
�����

����
�
����
�

����
�
����
�

�
�

)RU�ZKDW�WKH\�DUH�ZRUWK��FRUUHODWLRQV�DFURVV�WKH����PDMRU�VWDWHV�EHWZHHQ�GHDWK�UDWHV�DQG�
WRWDO�IHUWLOLW\�UDWHV��7)5��DUH�SUHVHQWHG�LQ�7DEOH����7KH�FRUUHODWLRQV�DUH�SRRU�IRU�WKH�\HDU�������
7KLV�PD\�EH�EHFDXVH�IHUWLOLW\�OHYHOV�EHJDQ�WR�GHFOLQH�VLJQLILFDQWO\�RQO\�PXFK�ODWHU��+RZHYHU��IRU�
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UXUDO�DV�ZHOO�DV�XUEDQ�DUHDV��WKH�FRUUHODWLRQV�EHWZHHQ�PRUWDOLW\�UDWHV�DPRQJ�ZRPHQ�LQ�WKH�����
����DJHV�DQG�7)5�DUH�VLJQLILFDQWO\�KLJK�IRU�WKH�UHVW�RI�WKH�SHULRG�RI�VWXG\�����������)RU�WKH�DJH�
JURXS� ��������� WKH� UXUDO� FRUUHODWLRQV� DUH� DOO� LQVLJQLILFDQW�� EXW� LQ� WKH� FDVH� RI� XUEDQ� DUHDV�� WKH�
FRUUHODWLRQV�DUH�VLJQLILFDQW�IRU������DQG�������7KH�PHDQLQJ�RI�KLJK�FRUUHODWLRQV�LV�REYLRXV��ORZ�
�KLJK��OHYHOV�RI�DGXOW�IHPDOH�PRUWDOLW\�DUH�DVVRFLDWHG��DFURVV�WKH�,QGLDQ�UHJLRQV��ZLWK�ORZ��KLJK��
OHYHOV�RI�IHUWLOLW\�����
�

7DEOH����+HDOWK�,QGLFDWRUV�
�

6WDWH� 60,
8���

60,
5���

60,
7���

60,
8���

60,
5���

60,
7���

+&6,�
���

+&6,�
���

0DGK\D�3UDGHVK�
%LKDU� �
+DU\DQD� �
8WDU�3UDGHVK� �
2ULVVD�
$QGKUD�3UDGHVK�
5DMDVWDQ�
$VVDP�
.DUQDWDND�
:HVW�%HQJDO� �
0DKDUDVWUD�
7DPLO�1DGX�
*XMDUDW�
3XQMDE�
.HUDOD�
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�
1RWH��60,8����60,5���DQG�60,7���VWDQG�UHVSHFWLYHO\�IRU�6DIH�0RWKHUKRRG�,QGH[�IRU�
XUEDQ��UXUDO�DQG�WRWDO�IRU�������WKH�QH[W�WKUHH�FROXPQV�UHIHUULQJ�WR�WKH�VDPH�LQGLFHV�IRU�
������7KH�ODVW�WZR�FROXPQV�UHIHU�WR�+HDOWK�&DUH�6XSSO\�,QGH[�UHVSHFWLYHO\�IRU������DQG�
������6HH�WKH�WH[W�IRU�GHWDLOV�DERXW�WKH�FRQVWUXFWLRQ�RI�WKHVH�LQGLFHV�EDVHG�RQ�1)+6�GDWD���
�
�
6DIH�0RWKHUKRRG�
�

$QWHQDWDO�FDUH��VDIH�GHOLYHULHV�ZLWK�PHGLFDO�RU�SDUDPHGLFDO�SHUVRQQHO�LQ�DWWHQGDQFH�DQG�
SRVW�SDUWXP�PRQLWRULQJ�DUH� WKH�PDLQ� IDFWRUV�EHKLQG� VDIH�PRWKHUKRRG��'DWD�RQ� WKH� ILUVW� WZR�RI�
WKHVH�DVSHFWV�DUH�DYDLODEOH�DW� WKH� VWDWH� OHYHO� IURP� WKH�1DWLRQDO�)DPLO\�+HDOWK�6XUYH\V� LQ������
DQG� ������ 7KH� GDWD� RQ� SRVW�SDUWXP� FDUH� DUH� QRW� IRXQG� WR� EH� XVDEOH� EHFDXVH� WKH\� UHIHU� WR�
GHOLYHULHV�FRQGXFWHG�LQ�LQVWLWXWLRQV�RQO\��E\SDVVLQJ�GHOLYHULHV�DW�KRPH�WKDW�FRQVWLWXWH�E\�IDU�WKH�
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ELJJHU�SURSRUWLRQ��HVSHFLDOO\�LQ�UXUDO�DUHDV��7KH�GDWD�FRQVLGHUHG�IRU�WKH�DQDO\VLV�DUH�SUHVHQWHG�LQ�
$SSHQGL[����
�

7KH� SURSRUWLRQV� RI� SUHJQDQW�ZRPHQ� UHFHLYLQJ� DQWHQDWDO� FDUH� �DW� OHDVW� WZLFH�� DQG� WKRVH�
ZKR� KDYH� KDG� GHOLYHULHV� XQGHU� PHGLFDO� DWWHQWLRQ� DUH� KLJKO\� FRUUHODWHG�� $FFRUGLQJO\� D� VDIH�
PRWKHUKRRG�LQGH[��60,��LV�FRQVWUXFWHG�IRU�HDFK�VWDWH�E\�WDNLQJ�WKH�VLPSOH�DYHUDJH�RI�WKHVH�WZR�
SURSRUWLRQV��VHSDUDWHO\�IRU�UXUDO�DQG�XUEDQ�DUHDV��
�
�
+HDOWK�&DUH�6XSSO\�
�

)RU�FRPSXWLQJ�D�KHDOWK�FDUH�VXSSO\�LQGH[��+&6,���WR�UHIOHFW�WKH�YDVW�UHJLRQDO�YDULDWLRQ�LQ�
WKLV� UHVSHFW�� WKH� IROORZLQJ� YDULDEOHV� DUH� FRQVLGHUHG�� SHU� FDSLWD� H[SHQGLWXUH� RQ� KHDOWK�� DQG� WKH�
VXSSO\�RI�GRFWRUV��KRVSLWDOV�DQG�EHGV��HDFK�DV�D�UDWLR�RI�SRSXODWLRQ��$OO�WKHVH�IRXU�YDULDEOHV�UHIHU�
RQO\�WR�WKH�SXEOLF�GRPDLQ��LQ�WKH�DEVHQFH�RI�WKH�UHOHYDQW�GDWD�IRU�WKH�SULYDWH�VHFWRU��ZH�KDYH�WR�
PDNH�GR�ZLWK�WKHP�LQ�WKLV�H[SORUDWRU\�VWXG\��(DFK�RI�WKHVH�YDULDEOHV��WKDW�LV��WKH�FRUUHVSRQGLQJ�
QXPEHUV� IRU� WKH� VWDWHV�� LV� ILUVW� WUDQVIRUPHG� VR� WKDW� WKH� YDULDQFH� DFURVV� VWDWHV� LV� XQLW\��PDNLQJ�
WKHP� VFDOH�IUHH�� 7KHQ� WKH� YDOXHV� RI� WKH� ILUVW� SULQFLSDO� FRPSRQHQW� RI� WKH� IRXU� WUDQVIRUPHG�
YDULDEOHV�DUH�FRPSXWHG��WKH\�LQ�WXUQ�DUH�H[SUHVVHG�DV�SHUFHQWDJHV�RI�WKH�YDOXH�RI�.HUDOD��VR�WKDW�
LQGLFHV�ZLWK�.HUDOD ����DUH�REWDLQHG��7KHVH�LQGLFHV�UHIHU�WR�VWDWHV�DV�D�ZKROH��WKH�UHOHYDQW�GDWD�
DUH�QRW�DYDLODEOH�VHSDUDWHO\�IRU�UXUDO�DQG�XUEDQ�DUHDV��
�

7DEOH���SUHVHQWV�WKH�WZR�KHDOWK�LQGLFDWRUV�VR�FRQVWUXFWHG�IRU�VDIH�PRWKHUKRRG�DQG�KHDOWK�
FDUH� VXSSO\��7KH� ILUVW� RI� WKHVH� LV� UHOHYDQW� WR�PDWHUQDO� GHDWKV� DQG� WKH� VHFRQG� WR� KHDOWK� FDUH� LQ�
JHQHUDO��7KH�VWDWHV�LQ�7DEOH���DUH�DUUDQJHG�DFFRUGLQJ�WR�D�UDQNLQJ�E\�WKH�KHDOWK�FDUH�VXSSO\�LQGH[�
�+&6,��LQ�������$V�VXJJHVWHG�HDUOLHU��WKH�OHDGHUV�LQ�WKLV�UHVSHFW�DUH�.HUDOD��3XQMDE��*XMDUDW�DQG�
7DPLOQDGX��.HUDOD� DQ� RXWVWDQGLQJ� RQH�� DQG� WKH� ODJJDUGV� DUH�0DGK\D�3UDGHVK��%LKDU��+DU\DQD�
DQG�8WWDU�3UDGHVK��2WKHU�VWDWHV�KDYH�PLGGOH�UDQNV��)LUVW�ZH�ORRN�DW� WKH�FRUUHODWLRQV�DPRQJ�WKH�
WKUHH�FRUUHODWHV�RI�DGXOW�PRUWDOLW\�FRQVLGHUHG�KHUH��QDPHO\��7)5��60,�DQG�+&6,��7DEOH���������������������������������
����
�
�
�
�
�
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7DEOH����&RUUHODWLRQV�$PRQJ�+HDOWK�,QGLFDWRUV�
�5XUDO�DQG�8UEDQ�FRPELQHG��

�
9DULDEOHV� ����� �����
�7)5��60,��
�7)5��+&,��
�60,��+&,���
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1RWH��7)5��7RWDO�)HUWLOLW\�5DWH��60,��6DIH�0RWKHUKRRG�,QGH[��
+&6,��+HDOWK�&DUH�6XSSO\�,QGH[��

�LQGLFDWHV�VLJQLILFDQW�DW���SHUFHQW�OHYHO��

�
�

7KH� UHVXOWV� DUH� UHPDUNDEOH�� $OO� WKH� WKUHH� YDULDEOHV� DUH� WKHPVHOYHV� KLJKO\�
FRUUHODWHG��7KLV�RQO\�PHDQV�WKDW�WKH�OHDGHUV�SXVK�DKHDG�DQG�WKH�ODJJDUGV�IDOO�EHKLQG�LQ�DOO�
UHVSHFWV��&OHDUO\��UHJLRQV�ZLWK�ZHOO�GHYHORSHG�KHDOWK�FDUH�IDFLOLWLHV� LQ�WKH�SXEOLF�VSKHUH�
KDYH� DOVR� PDQDJHG� WR� EULQJ� GRZQ� OHYHOV� RI� IHUWLOLW\� DQG� SURPRWH� VDIH� PRWKHUKRRG�
VLPXOWDQHRXVO\��
�

,QGHHG��WKDW�DOO�JRRG�WKLQJV�JR�WRJHWKHU�FDQ�EH�VHHQ�IURP�7DEOHV���DQG�����ZKLFK�
VHW�RXW�WKH�FRUUHODWLRQV�EHWZHHQ�PRUWDOLW\�UDWHV�DQG�WKH�WZR�KHDOWK�LQGLFDWRUV��,W� LV�TXLWH�
UHPDUNDEOH�WKDW�IHPDOH�PRUWDOLW\�UDWHV�DUH�JHQHUDOO\�KLJKO\�FRUUHODWHG�ZLWK�WKH�KHDOWK�FDUH�
DQG� VDIH� PRWKHUKRRG� LQGLFHV�� (TXDOO\� UHPDUNDEOH� DUH� WKH� SRRU� FRUUHODWLRQV� EHWZHHQ�
KHDOWK� FDUH� VXSSOLHV� DQG� PDOH� PRUWDOLW\�� $V� VXJJHVWHG� EHIRUH�� WKLV� PD\� EH� GXH� WR� WKH�
UHODWLYHO\� ORZ� PDOH� PRUWDOLW\� HYHQ� GXULQJ� WKH� ����V�� ZKLFK� PRUHRYHU� H[KLELWV� D� ORZ�
UHJLRQDO� YDULDWLRQ�� 1HHGOHVV� WR� VD\�� WKLV� REVHUYDWLRQ� DV� ZHOO� WKH� UHODWLYH� VWDJQDWLRQ� LQ�
PDOH�PRUWDOLW\�PHULW�IXUWKHU�VWXG\��
�
7DEOH����&RHIILFLHQWV�RI�&RUUHODWLRQ�%HWZHHQ�0RUWDOLW\�5DWHV�DQG�6DIH�0RWKHUKRRG�

,QGLFHV�
/RFDWLRQ�� $JH�
*URXS�
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5XUDO����������������������������������
5XUDO����������
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8UEDQ���������������������������������
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� � 1RWH��
�LQGLFDWH�VLJQLILFDQW�DW���SHUFHQW�OHYHO��
�
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7DEOH�����&RUUHODWLRQV�DW�6WDWH�/HYHO��5XUDO�DQG�8UEDQ�&RPELQHG��%HWZHHQ�
0RUWDOLW\�5DWHV�DQG�6HOHFWHG�)DFWRUV�

�
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� 1RWH��
�LQGLFDWH�VLJQLILFDQW�DW���SHUFHQW�OHYHO��
�
�
���&RQFOXGLQJ�5HPDUNV�
�

,W�LV�HDV\�HQRXJK�WR�XQGHUVWDQG�ZK\�UXUDO�XUEDQ�GLIIHUHQWLDOV�LQ�PRUWDOLW\�DUH�ODUJH�
DQG�SHUVLVWHQW��7KH�SURVSHFW�IRU�WKHLU�IXUWKHU�QDUURZLQJ�GRZQ�KLQJHV�RQ�WKH�UDSLGLW\�ZLWK�
ZKLFK� UXUDO� KHDOWK� LQIUDVWUXFWXUHV� GHYHORS� LQ� UHJLRQV� VXFK� DV�0DGK\D� 3UDGHVK�� %LKDU��
5DMDVWKDQ�DQG�8WWDU�3UDGHVK��+RZHYHU��WKH�SDWWHUQV�RI�FKDQJH�LQ�JHQGHU�GLIIHUHQWLDOV�DUH�
SX]]OLQJ�LQ�PDQ\�UHVSHFWV�WKDW�UHTXLUH�IXUWKHU�VWXG\��
�

)HUWLOLW\� GHFOLQHV� VHHP� WR� KDYH� EURXJKW� RXW�� RYHU� VSDFH� DQG� WLPH�� UHPDUNDEOH�
UHGXFWLRQV� LQ� WKH� GHDWK� UDWHV� DPRQJ�ZRPHQ� LQ� WKH� UHSURGXFWLYH� SHULRG��7KH� UHGXFWLRQV�
VHHP�� PRUHRYHU�� WR� EH� DVVRFLDWHG� ZLWK� WKH� GHYHORSPHQW� RI� KHDOWK� FDUH� IDFLOLWLHV�� +RZ�
ORZHU� EXUGHQV� RI� FKLOGEHDULQJ� LPSURYH� WKH� VXUYLYDO� FKDQFHV� RYHUDOO� RI� ZRPHQ� LQ� WKH�
UHSURGXFWLYH� DJHV� UHTXLUHV� IXUWKHU� FODULILFDWLRQ�� EHFDXVH� GHDWKV� GLUHFWO\� DVVRFLDWHG�ZLWK�
SUHJQDQF\�DQG�GHOLYHU\�DUH�RQO\�D�VPDOO�IUDFWLRQ�RI�GHDWKV�IURP�DOO�FDXVHV��:KDW�LV�PRUH�
SX]]OLQJ�LV�WKH�UHODWLYH�VWDJQDWLRQ�RI�PRUWDOLW\�UDWHV�DPRQJ�DGXOW�PHQ��
�

7KLV�EULQJV�XV� WR� LVVXHV�RI� WKH�VR�FDOOHG�µKHDOWK� WUDQVLWLRQ¶��D�FRQFHSW�GHYHORSHG�
IURP�WKH�H[SHULHQFH�RI�WKH�DGYDQFHG�ZHVWHUQ�FRXQWULHV��:KLOH�µGHPRJUDSKLF�WUDQVLWLRQ¶�LV�
WKH�SDVVDJH�IURP�KLJK�IHUWLOLW\�DQG�PRUWDOLW\�UDWHV�WR�ORZ�RQHV��µKHDOWK�WUDQVLWLRQ¶�UHIHUV�WR�
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D� UDGLFDO� FKDQJH� LQ� WKH� PRUELGLW\� SDWWHUQV�� IURP� LQIHFWLRXV� GLVHDVHV� WR� GHJHQHUDWLYH�
GLVHDVHV��7KH�FRQWURO�RI�LQIHFWLRQV�LV�VXUHO\�D�SDUW�RI�WKH�SURFHVVHV�RI�UHGXFWLRQ�LQ�GHDWK�
UDWHV��VR��DV�VXUYLYDO�FKDQFHV�LPSURYH��GHJHQHUDWLYH�GLVHDVHV�WHQG�WR�GRPLQDWH�PRUELGLW\�
SDWWHUQV��+RZHYHU��WKH�GLYLVLRQ�RI�WKH�WUDQVLWLRQ�SURFHVV�LQWR�WZR�VHSDUDWH�RQHV��D�KHDOWK�
WUDQVLWLRQ� IROORZLQJ� D� FRPSOHWHG� GHPRJUDSKLF� WUDQVLWLRQ� DSSHDUV� YHU\� DUWLILFLDO� DQG�
LQFRQVLVWHQW� ZLWK� KLVWRU\�� 7KH� ,QGLDQ� H[SHULHQFH� VXJJHVWV�� IRU� H[DPSOH�� WKDW� IHUWLOLW\�
GHFOLQHV� SRVVLEO\� DOWHU� PRUELGLW\� SDWWHUQV� DPRQJ� DGXOW� ZRPHQ�� /LNHZLVH�� GLDEHWHV��
FDUGLR�YDVFXODU�GLVHDVHV�DQG�RWKHUV�RI� D� VLPLODU� W\SH�DPRQJ�PHQ�PD\�JDLQ�DVFHQGDQF\�
GXULQJ�D�SKDVH�ZKHQ�ZRPHQ�H[SHULHQFH�UDSLG�GHFOLQHV�LQ�IHUWLOLW\�DQG�PRUWDOLW\��:KDW�LV�
VXJJHVWHG�LV�WKDW�WKH�SDFH�DQG�SDWWHUQ�RI�PRUWDOLW\�UHGXFWLRQ�LV�JHQGHU�VSHFLILF���
�

$OO� WKLV� LV� LQ� FXULRXV� FRQWUDVW� WR� WKH� UHFHQWO\� GRFXPHQWHG� FKDQJHV� LQ� JHQGHU�
GLIIHUHQWLDOV�LQ�PRUWDOLW\�LQ�WKH�ZHVWHUQ�FRXQWULHV��7KHUH�DOVR��WKH�GLIIHUHQFHV�DUH�VLQNLQJ��
EXW�ZLWK�ZRPHQ� VWHDGLO\� ORVLQJ� WKH� OLIH� DGYDQWDJH� WKH\� WUDGLWLRQDOO\� HQMR\��7REDFFR� LV�
QDPHG�DV�D�FXOSULW�LQ�WKH�FRQWH[W�>3DPSHO�������@��EXW�SHUKDSV�LW�KDV�PRUH�WR�GR�ZLWK�WKH�
HYHU�LQFUHDVLQJ�HQWU\�RI�ZRPHQ�LQWR�ZRUN�RI�DOO�W\SHV��DQG�WKH�FRQVHTXHQW�FKDQJHV�LQ�OLIH�
VW\OHV�DQG�GLVHDVH�SDWWHUQV�����������������������
����
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5()(5(1&(6�

�
'\VRQ��7���������([FHVV�)HPDOH�0RUWDOLW\�LQ�,QGLD��8QFHUWDLQ�(YLGHQFH�RQ�D�1DUURZLQJ�
'LIIHUHQWLDO���LQ�.��6ULQLYDVDQ�DQG�6��0XNHUML��HGV���'\QDPLFV�RI�3RSXODWLRQ�DQG�)DPLO\�
:HOIDUH�������1HZ�'HOKL��+LPDOD\DQ�3XEOLVKLQJ�&RPSDQ\��
��
0DUL�%KDW��3�1��DQG�.��1DYDQHHWKDP��������5HFHQW�7UHQGV�LQ�$JH�6SHFLILF�0RUWDOLW\�LQ�
,QGLD��-RXUQDO�RI�,QVWLWXWH�RI�(FRQRPLF�5HVHDUFK��������	������������
�
0LWUD�� $VKRN�� ������ ,PSOLFDWLRQV� RI� 'HFOLQLQJ� 6H[� 5DWLR� LQ� ,QGLD¶V� 3RSXODWLRQ�� 1HZ�
'HOKL��$OOLHG�3XEOLVKHUV���
�
3DPSHO�� )UHG� &�� ������ &LJDUHWWH� 8VH� WKH� 1DUURZLQJ� 6H[� 'LIIHUHQWLDO� LQ� 0RUWDOLW\��
3RSXODWLRQ�DQG�'HYHORSPHQW�5HYLHZ��������������������
�
6XGKD��6��DQG�6�,��5DMDQ��������)HPDOH�'HPRJUDSKLF�'LVDGYDQWDJH�LQ�,QGLD������������
6H[�6HOHFWLYH�$ERUWLRQV�DQG�)HPDOH�,QIDQWLFLGH��'HYHORSPHQW�DQG�&KDQJH��������������
�����
�
9LVDULD��3UDYLQ�0��������7KH�6H[�5DWLR�RI� WKH�3RSXODWLRQ�LQ�,QGLD��0RQRJUDSK�1R������
&HQVXV�RI�,QGLD�������1HZ�'HOKL��
�
��
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$SSHQGL[��,�

'DWD�XVHG�IRU�WKH�DQDO\VLV�
3HUFHQWDJH�RI�ELUWKV�WKUHH�\HDUV�SUHFHGLQJ�
WKH�VXUYH\�E\�WZR�RU�PRUH�DQWHQDWDO�
FKHFN�XSV�

3HUFHQWDJH�RI�GHOLYHU\�DVVLVWHG�E\�WUDLQHG�
KHDOWK�SHUVRQQHO�

3HU�FDSLWD�KHDOWK�
DQG�IDPLO\�
H[SHQGLWXUH�DW������
���SULFHV��
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$QGKUD�3UDGHVK�
$VVDP�
%LKDU�
*XMDUDW�
+DU\DQD�
.DUQDWDND�
.HUDOD�
0DKDUDVWKDUD�
0DG\D�3UDGHVK�
2ULVVD�
3XQMDE�
5DMDVWKDQ�
7DPLO�1DGX�
8WWDU�3UDGHVK�
:HVW�%HQJDO�
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+RVSLWDO��+��%HG��%��DQG�'RFWRU��'��SHU�RQH�
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$QGKUD�3UDGHVK�
$VVDP�
%LKDU�
*XMDUDW�
+DU\DQD�
.DUQDWDND�
.HUDOD�
0DKDUDVWKUD�
0DQG\D�3UDGHVK�
2ULVVD�
3XQMDE�
5DMDVWKDQ�
7DPLO�1DGX�
8WWDU�3UDGHVK�
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1RWH��8 8UEDQ��5 5XUDO�DQG�7 7RWDO��
6RXUFH�� 6RXUFH�� 'DWD� RQ� DQWHQDWDO� &KHFN�XS� DQG� 3ODFH� RI� GHOLYHU\� DUH� WDNHQ� IURP�1DWLRQDO� )DPLO\� +HDOWK� 6XUYH\�
UHSRUWV����������DQG���������IRU�HDFK�VWDWH��3HU�FDSLWD�KHDOWK�H[SHQGLWXUH�HVWLPDWHV�DUH�IURP�WKH�GDWD�DYDLODEOH�IURP�
5HVHUYH� %DQN� RI� ,QGLD� %XOOHWLQV�� 7RWDO� IHUWLOLW\� UDWHV� FRPH� IURP� 6DPSOH� 5HJLVWUDWLRQ� 6\VWHP�� YDULRXV� \HDUV� DQG�
+RVSLWDO��%HG�DQG�'RFWRUV�GDWD�DUH�IURP�+HDOWK�,QIRUPDWLRQ�RI�,QGLD��&HQWUDO�%XUHDX�RI�+HDOWK�,QWHOOLJHQFH��'LUHFWRU�RI�
+HDOWK�6HUYLFHV��YDULRXV�\HDUV�DQG�6WDWLVWLFDO�$EVWUDFW�RI�,QGLD��&HQWUDO�6WDWLVWLFDO�2UJDQLVDWLRQ��*RYHUQPHQW�RI�,QGLD��
YDULRXV�\HDUV���
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