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$%675$&76WDQGDUG� ODERU� PDUNHW� WKHRULHV� SUHGLFW� WKDW� ZRUNHUV� HPSOR\HG� LQ� PRUH� VSHFLDOL]HGDUHDV� HDUQ� KLJKHU� ZDJHV� LQ� FRPSDULVRQ� ZLWK� VLPLODU� ZRUNHUV� HPSOR\HG� LQ� OHVVVSHFLDOL]HG�DUHDV��(PSLULFDO� VWXGLHV� IRU� WKH�86�JHQHUDOO\� FRQILUP� WKH� H[LVWHQFH�RI� DSRVLWLYH�HIIHFW�RI� VHFWRUDO� VSHFLDOL]DWLRQ�RQ�ZDJHV� DQG�RQ�XQHPSOR\PHQW��+RZHYHU�WKHVH� UHODWLRQVKLSV� PLJKW� QRW� KROG� LQ� ODERU� PDUNHWV� WKDW� DUH� FKDUDFWHUL]HG� E\VXEVWDQWLDOO\� KLJKHU� FROOHFWLYH� EDUJDLQLQJ� FRYHUDJH� DQG�PRUH� FHQWUDOL]HG� EDUJDLQLQJV\VWHPV��,Q�WKH�(8��IRU�H[DPSOH��FROOHFWLYH�ZDJH�DJUHHPHQWV�LPSRVH�LGHQWLFDO�ZDJHVDFURVV� UHJLRQV� EHORQJLQJ� WR� WKH� VDPH� FRXQWU\�� WKXV� OHDYLQJ� OLWWOH� URRP� IRU� UHJLRQDOZDJH�IOH[LELOLW\�8VLQJ� UHJLRQDO� GDWD� IRU� (8�PHPEHU� VWDWHV�� ZH�PRGHO� UHJLRQDO� XQHPSOR\PHQW� DV� DIXQFWLRQ�RI�UHJLRQDO�VSHFLDOL]DWLRQ�PHDVXUHV��7KH�FRPSDULVRQ�EHWZHHQ�VXFK�FRXQWULHV±� VWLOO� FKDUDFWHUL]HG� E\� VHSDUDWH� DQG� LQGHSHQGHQW� FROOHFWLYH� DJUHHPHQWV� RQ�ZDJHV� ±ZLOO� JLYH� XV� QHZ� LQVLJKWV� RQ� WKH� HIIHFWV� WKDW� FROOHFWLYH� EDUJDLQLQJ�PD\�KDYH� RQ� WKHUHODWLRQVKLS� EHWZHHQ� VHFWRUDO� VSHFLDOL]DWLRQ� RI� UHJLRQV� DQG� UHJLRQDO� XQHPSOR\PHQWUDWHV�

� 7KH�DXWKRUV�ZLVK� WR� WKDQN�*LRYDQQD�*DODWD¶� DQG�0LFKDHO�/HKPOHU� IRU�NLQGO\�SURYLGLQJ�SDUW�RI� WKHGDWD�XVHG�LQ�WKLV�SDSHU��7KH�DXWKRUV�DOVR�ZLVK�WR�WKDQN�-RV�YDQ�2PPHUHQ�IRU�H[WHQVLYH�GLVFXVVLRQV�DQGYDOXDEOH�FRPPHQWV�RQ�SUHYLRXV�YHUVLRQV�RI�WKH�SDSHU� 'HSDUWPHQW� RI� 6SDWLDO� (FRQRPLFV�� )UHH� 8QLYHUVLW\� RI� $PVWHUGDP�� H�PDLO�� VORQJKL#IHZHE�YX�QO�SQLMNDPS#IHZHE�YX�QO &HQWHU�IRU�(XURSHDQ�,QWHJUDWLRQ�6WXGLHV��8QLYHUVLW\�RI�%RQQ��H�PDLO��WUDLVWDUX#XQL�ERQQ�GH
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7KH� LQFUHDVLQJ� JOREDOL]DWLRQ� WKDW� LV� OHDGLQJ� WR� HYHU�JURZLQJ� HFRQRPLF� UHODWLRQVKLSVEHWZHHQ�FRXQWULHV�KDV�UHFHQWO\�VWLPXODWHG�D�ODUJH�DPRXQW�RI�OLWHUDWXUH�FRQFHUQHG�ZLWKWKH�GLIIHUHQW�DVSHFWV�RI�WKH�ORFDWLRQ�RI�HFRQRPLF�DFWLYLWLHV�7KH� PDMRULW\� RI� WKHRUHWLFDO� DQG� HPSLULFDO� DQDO\VHV� LQ� WKLV� ILHOG� LQYHVWLJDWH� WKHGHWHUPLQDQWV� RI� ORFDWLRQ� RI� HFRQRPLF� DFWLYLWLHV� DFURVV� FRXQWULHV� RU� DFURVV� UHJLRQVEHORQJLQJ� WR� WKH� VDPH� FRXQWU\�� 7KLV� OLWHUDWXUH� FDQ� EH� GLYLGHG� LQ� WKUHH� VWUDQGV�� 7KHQHR�FODVVLFDO� WUDGH� WKHRU\�H[SODLQV�SDWWHUQV�RI� VHFWRUDO� VSHFLDOL]DWLRQ�RQ� WKH�EDVLV�RIGLIIHUHQFHV�LQ�SURGXFWLYLW\��WHFKQRORJ\��RU�HQGRZPHQWV�DFURVV�FRXQWULHV�DQG�UHJLRQV�7KH� QHZ� WUDGH� WKHRU\� DQG�� PRUH� UHFHQWO\�� WKH� QHZ� HFRQRPLF� JHRJUDSK\�� XQGHUOLQHLQFUHDVLQJ�UHWXUQV�LQ�SURGXFWLRQ��DJJORPHUDWLRQ�HFRQRPLHV�DQG�FXPXODWLYH�SURFHVVHVDV�H[SODQDWLRQV�IRU�WKH�FRQFHQWUDWLRQ�RI�DFWLYLWLHV�LQ�SDUWLFXODU�FRXQWULHV�DQG�UHJLRQV�)RU� UHFHQW� VXUYH\V� ZH� UHIHU� WR� $PLWL� �������� 9HQDEOHV� �������� %U�OKDUW� �������$LJLQJHU�HW�DO����������+DOOHW��������DQG�3XJD���������$FFRUGLQJ�WR�WKHVH�WKHRULHV��WKHREVHUYDEOH� SDWWHUQV� RI� VHFWRUDO� VSHFLDOL]DWLRQ� DUH� PDLQO\� D� FRQVHTXHQFH� RI� WUDGHOLEHUDOL]DWLRQ��HFRQRPLF�LQWHJUDWLRQ�DQG�UHGXFWLRQ�LQ�WUDQVSRUWDWLRQ�FRVWV�)URP�D�GLIIHUHQW�SHUVSHFWLYH��DQRWKHU�SDUW�RI�WKH�OLWHUDWXUH�FRQFHUQHG�ZLWK�ORFDWLRQRI� HFRQRPLF� DFWLYLWLHV�� FRQVLGHUV� VXFK� ORFDWLRQ� GHFLVLRQV� DV� H[RJHQRXV� DQG� IRFXVHVLQVWHDG� RQ� WKH� HIIHFWV� RI� VSHFLDOL]DWLRQ� RQ� UHJLRQDO� JURZWK� DQG� RQ� ODERU� PDUNHWYDULDEOHV� OLNH� ZDJHV� DQG� XQHPSOR\PHQW�� 7KH� HPSLULFDO� HYLGHQFH�� ZKLFK� LV� PDLQO\EDVHG� RQ�86� GDWD�� JHQHUDOO\� FRQILUPV� WKH� H[LVWHQFH� RI� D� SRVLWLYH� HIIHFW� RI� VHFWRUDOVSHFLDOL]DWLRQ� RQ� ZDJHV� DQG� XQHPSOR\PHQW� �VHH�� H�J��� 6LPRQ�� ������ 'LDPRQG� DQG6LPRQ�� ������:KHDWRQ� DQG� /HZLV�� ���� DQG� ,]UDHOL� DQG�0XUSK\�� �������+RZHYHU�WKHVH� HPSLULFDO� ILQGLQJV� PLJKW� QRW� EH� DEOH� WR� GHVFULEH� ODERU� PDUNHWV� ±� OLNH� WKH(XURSHDQ�RQHV�±�FKDUDFWHUL]HG�E\�VLJQLILFDQWO\�ORZHU�ZDJH�IOH[LELOLW\�DQG�E\�D�PRUHLPSRUWDQW�UROH�RI�XQLRQV�LQ�WKH�ZDJH�EDUJDLQLQJ�SURFHVV�,Q� WKH� (8�� ZDJHV� DUH� XVXDOO\� EDUJDLQHG� EHWZHHQ� IHZ� ZRUNHUV¶� DQG� IHZ� ILUPV¶UHSUHVHQWDWLYHV�DW�VHFWRUDO�RU�QDWLRQDO�OHYHOV��6XFK�DJUHHPHQWV��WKDW�XVXDOO\�FRQFHUQ�DKLJK�SHUFHQWDJH�RI�ZRUNHUV�HPSOR\HG�LQ�WKH�VDPH�HFRQRPLF�VHFWRU��DUH�RIWHQ�UHIHUUHGWR� DV� FROOHFWLYH� ZDJH� DJUHHPHQWV�� 7KH� RXWFRPHV� RI� FROOHFWLYH� DJUHHPHQWV� DUHJHQHUDOO\� �PLQLPXP�� VWDQGDUGV� RQ� ZDJHV� DQG� ZRUNLQJ� FRQGLWLRQV� WKDW� DUH� ELQGLQJQDWLRQZLGH�� EXW� FDQ� EH� LPSURYHG� E\� PRUH� ILUP�VSHFLILF� DJUHHPHQWV�� $V� D� UHVXOW�
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WKRXJK�QRPLQDO�ZDJHV�DUH�VHW�LGHQWLFDO�DFURVV�UHJLRQV�RI�WKH�VDPH�FRXQWU\��D�FHUWDLQXSZDUG�QRPLQDO�ZDJH�IOH[LELOLW\�LV�DOORZHG�6LQFH� ILUPV� ORFDWHG� LQ� OHVV� VSHFLDOL]HG� UHJLRQV� DUH� OHVV� SURGXFWLYH� WKDQ� VLPLODUILUPV� ORFDWHG� LQ� PRUH� VSHFLDOL]HG� UHJLRQV�� DQG� DUH� WKHUHIRUH� ZLOOLQJ� WR� SD\� ORZHUZDJHV�WR�WKHLU�ZRUNHUV��&RPEHV�DQG�'XUDQWRQ���������WKH�ZDJH�EDUJDLQHG�DW�QDWLRQDOOHYHO�PLJKW�EH�FRQVLGHUHG�DV�D�FRQVWUDLQW�IRU�VXFK�ILUPV��7KLV�FRQVWUDLQW�LV�H[SHFWHG�WREH�OHVV�ELQGLQJ�IRU�PRUH�SURGXFWLYH�ILUPV�ORFDWHG�LQ�PRUH�VSHFLDOL]HG�UHJLRQV��%HLQJXQDEOH� WR� IL[�ZDJHV� WR� WKH� RSWLPDO� OHYHO�� LQ� WKH� VKRUW� UXQ� WKHVH� ILUPV�ZLOO� UHDFW� E\FKDQJLQJ� WKHLU� GHVLUHG� OHYHO� RI� HPSOR\PHQW�� XOWLPDWHO\� LQIOXHQFLQJ� UHJLRQDOXQHPSOR\PHQW��7KLV�PLJKW�HYHQWXDOO\�UHVXOW� LQ�UHODWLRQVKLSV�EHWZHHQ�XQHPSOR\PHQWDQG�VHFWRUDO�VSHFLDOL]DWLRQ�WKDW�DUH�GLIIHUHQW�IURP�WKH�RQHV�SUHYLRXVO\�REVHUYHG�IRU�WKH86�,Q�WKLV�SDSHU�ZH�GHYHORS�IXUWKHU�RQ�WKLV�SRLQW�DQG�DQDO\]H�WKH�UHODWLRQVKLS�EHWZHHQUHJLRQDO�VHFWRUDO�VSHFLDOL]DWLRQ�DQG�UHJLRQDO�XQHPSOR\PHQW�UDWH�LQ�(8�FRXQWULHV�ZLWKGLIIHUHQW�±�DQG�VWLOO�VHSDUDWH� ±�FROOHFWLYH�EDUJDLQLQJ�V\VWHPV��,Q�WKLV�IUDPHZRUN��WKHFRPSDULVRQ�EHWZHHQ�FRXQWULHV�ZLWK�GLIIHUHQW�FROOHFWLYH�EDUJDLQLQJ�UXOHV�ZLOO�JLYH�XVQHZ� LQVLJKWV� RQ� WKH� HIIHFWV� WKDW� FROOHFWLYH� EDUJDLQLQJ� PD\� KDYH� RQ� UHJLRQDOXQHPSOR\PHQW� GLVSDULWLHV�� 2XU� DLP� LV� WKHUHIRUH� WR� WHVW� ZKHWKHU� ±� DQG� KRZ� ±� WKHUHODWLRQVKLS� EHWZHHQ� ORFDWLRQ� RI� DFWLYLW\� DQG� XQHPSOR\PHQW� LQ� (8� FRXQWULHV� LVDIIHFWHG�E\�FROOHFWLYH�EDUJDLQLQJ�UXOHV�DQG�E\�FROOHFWLYH�EDUJDLQLQJ�LQVWLWXWLRQV�7KH�H[LVWLQJ�OLWHUDWXUH�RQ�WKH�HIIHFWV�RI�FROOHFWLYH�EDUJDLQLQJ�LQVWLWXWLRQV�RQ� ODERUPDUNHW�YDULDEOHV�ILQGV�WKDW�FRXQWULHV�ZLWK�KLJK�XQLRQL]DWLRQ�OHYHOV��LQ�ZKLFK�ZDJHV�DUHEDUJDLQHG� FROOHFWLYHO\� DQG� WKHUH� LV� QR� FRRUGLQDWLRQ� EHWZHHQ� HLWKHU� XQLRQV� RUHPSOR\HUV�� DUH� FKDUDFWHUL]HG� E\� FRPSDUDWLYHO\� KLJKHU� OHYHOV� RI� XQHPSOR\PHQW�1LFNHOO�� ������� )XUWKHUPRUH�� WKHVH� FRXQWULHV� DOVR� VKRZ� FRPSDUDWLYHO\� ORZHU� ZDJHGLIIHUHQWLDOV� DPRQJ�ZRUNHUV� �.XKQ�� �������2XU� DQDO\VLV� GLIIHUV� IURP�VXFK� OLWHUDWXUHEHFDXVH�ZH�IRFXV�RQ�XQHPSOR\PHQW�GLVSDULWLHV�DFURVV�UHJLRQV�EHORQJLQJ�WR�WKH�VDPHFRXQWU\� UDWKHU� WKDQ� IRFXVLQJ� RQ� LQWHUQDWLRQDO� FRPSDULVRQV�� :H� ILQG� WKDW� UHJLRQDOVSHFLDOL]DWLRQ�KDV�D�SRVLWLYH�FRUUHODWLRQ�ZLWK�WKH�UHJLRQDO�XQHPSOR\PHQW�UDWH�LQ�WKRVHFRXQWULHV� FKDUDFWHUL]HG� E\� VLWXDWLRQV� RI� HLWKHU� YHU\� ZHDN� RU� YHU\� VWURQJ� FROOHFWLYHEDUJDLQLQJ�DJUHHPHQWV�
� 'HVSLWH�WKHLU�LQFUHDVLQJ�HFRQRPLF�LQWHJUDWLRQ��(XURSHDQ�FRXQWULHV�DUH�VWLOO�FKDUDFWHUL]HG�E\�VHSDUDWHDQG� LQGHSHQGHQW�FROOHFWLYH�ZDJH�DJUHHPHQWV��ZLWK� OLWWOH� RU� QR� LQWHUQDWLRQDO� FRRUGLQDWLRQ� DFURVV� WUDGHXQLRQV��%RUJKLMV�HW�DO���������
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7KH� SDSHU� LV� WKHUHIRUH� RUJDQL]HG� DV� IROORZV�� ,Q� 6HFWLRQV� �� DQG� �� ZH� EULHIO\VXPPDUL]H�WKH�SUHYLRXV�HPSLULFDO�HYLGHQFH�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�VSHFLDOL]DWLRQDQG� ODERU�PDUNHW�YDULDEOHV�� DQG� JLYH� D�YHU\� VKRUW� RYHUYLHZ�RI� FROOHFWLYH�EDUJDLQLQJV\VWHPV� LQ� (XURSH�� 6RPH� FRQVLGHUDWLRQV� RQ� WKH� HIIHFWV� RI� FROOHFWLYH� EDUJDLQLQJLQVWLWXWLRQV� RQ� WKH� XQHPSOR\PHQW�VSHFLDOL]DWLRQ� UHODWLRQVKLS� DUH� JLYHQ� LQ� 6HFWLRQ� ��6HFWLRQ� �� LOOXVWUDWHV� WKH� GDWDVHW� DQG� HVWLPDWHV� WKH� HPSLULFDO� PRGHO�� 6HFWLRQ� �FRQFOXGHV�
�� (9,'(1&(�21�7+(�())(&76�2)�63(&,$/,=$7,21�21� /$%25�0$5.(7�9$5,$%/(6
(PSLULFDO� HYLGHQFH� IRU� WKH� 86� JHQHUDOO\� VKRZV� WKDW� ORFDWLRQ� RI� HFRQRPLF� DFWLYLW\�PHDVXUHG� E\� VHFWRUDO� VSHFLDOL]DWLRQ�� KDV� D� UHOHYDQW� HIIHFW� RQ� PDQ\� ODERU� PDUNHWYDULDEOHV�)LUPV�ORFDWHG�LQ�PRUH�VSHFLDOL]HG�UHJLRQV�FDQ�JDLQ�IURP�DJJORPHUDWLRQ�HIIHFWV�OLNH�IRU�H[DPSOH��NQRZOHGJH�VSLOORYHUV�DQG�ODERU�SRROLQJ�DQG�FDQ��WKHUHIRUH��EH�JHQHUDOO\PRUH�SURGXFWLYH� WKDQ�VLPLODU� ILUPV� ORFDWHG� LQ� OHVV�VSHFLDOL]HG�UHJLRQV��:KHDWRQ�DQG/HZLV��������WHVW� WKH�K\SRWKHVLV� WKDW�ZRUNHUV�HPSOR\HG�LQ�PRUH�VSHFLDOL]HG�UHJLRQVDUH�PRUH�SURGXFWLYH�DQG�WKHUHIRUH�HDUQ�KLJKHU�ZDJHV�WKDQ�ZRUNHUV�HPSOR\HG� LQ� OHVVVSHFLDOL]HG� UHJLRQV�� DQG� ILQG� D� SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� LQGLYLGXDO� ZDJHV� DQGUHJLRQDO� VSHFLDOL]DWLRQ�� 7KHLU� UHVXOWV� DUH� FRKHUHQW� ERWK� ZLWK� WKH� SUHYLRXV� DQDO\VLVPDGH� E\� 'LDPRQG� DQG� 6LPRQ� ������� XVLQJ� GDWD� RQ� LQGLYLGXDOV� ORFDWHG� LQ� ��� 86FLWLHV��DQG�ZLWK�WKH�UHFHQW�VWXG\�E\�,]UDHOL�DQG�0XUSK\��������RQ�DJJUHJDWHG�GDWD�IRU86� VWDWHV�� 7KH� SRVLWLYH� ZDJH�VSHFLDOL]DWLRQ� UHODWLRQVKLS� VHHPV� WKHUHIRUH� UREXVW� WRGLIIHUHQW�OHYHOV�RI�DJJUHJDWLRQV�2Q� WKH�EDVLV�RI� WKH�SRUWIROLR� WKHRU\� LQWURGXFHG�E\�0DUNRZLW]� ��������D� UHJLRQ� LQZKLFK� HPSOR\PHQW� LV� GLYHUVLILHG� LQ� D� KLJK� QXPEHU� RI� HFRQRPLF� VHFWRUV� VKRXOG� EHFKDUDFWHUL]HG�E\�ORZHU�XQHPSOR\PHQW�SUREDELOLW\� WKDQ�D�UHJLRQ�ZKLFK�LV�VSHFLDOL]HGLQ�D�VPDOO�QXPEHU�RI�VHFWRUV��:KLOH�LQ�VSHFLDOL]HG�UHJLRQV�D�GHPDQG�VKRFN�DIIHFWLQJRQH�LQGXVWU\�PD\�DIIHFW�WKH�HFRQRP\�RI�WKH�ZKROH�UHJLRQ��LQ�GLYHUVLILHG�UHJLRQV�RWKHULQGXVWULDO�VHFWRUV�PLJKW�FRPSHQVDWH�IRU�WKH�QHJDWLYH�VKRFNV�DIIHFWLQJ�RQH�VHFWRU��3XJDDQG�'XUDQWRQ���������7KH�H[LVWHQFH�RI�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�XQHPSOR\PHQWDQG� VSHFLDOL]DWLRQ� LV� FRQILUPHG� E\� D� QXPEHU� RI� HPSLULFDO� DQDO\VHV� IRU� 86� FLWLHV�6LPRQ�� ������ 'LDPRQG� DQG� 6LPRQ�� ������ 6LPRQ� DQG� 1DUGLQHOOL�� ������� VWDWHV��0DOL]LD DQG�.H�������� ,]UDHOL DQG�0XUSK\��������DQG�EURDG�86�UHJLRQV� �1HXPDQQ
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DQG� 7RSHO�� ������� 7KH� UHVXOWV� IRU� (8� UHJLRQV� DW� 1876� �� OHYHO� RI� 0XQUR� DQG6FKDFKWHU��������DOVR�VXSSRUW�86�ILQGLQJV�RI�D�SRVLWLYH�XQHPSOR\PHQW�VSHFLDOL]DWLRQUHODWLRQVKLS�$IWHU� D� EULHI� LQWURGXFWLRQ� RQ� UHOHYDQW� FKDUDFWHULVWLFV� RI� FROOHFWLYH� EDUJDLQLQJV\VWHPV�� LQ� WKH� IROORZLQJ� VHFWLRQV� ZH� ZLOO� LQYHVWLJDWH� WKH� HIIHFW� WKDW� FROOHFWLYHEDUJDLQLQJ�PLJKW�KDYH�RQ�WKH�XQHPSOR\PHQW�VSHFLDOL]DWLRQ�UHODWLRQVKLS�
�� &2//(&7,9(�%$5*$,1,1*�6<67(06��$�%5,()�29(59,(:
:DJH� EDUJDLQLQJ� RYHU� ZDJHV� DQG� ZRUNLQJ� FRQGLWLRQV� FDQ� WDNH� SODFH� DW� VHYHUDOGLIIHUHQW�OHYHOV��$W�RQH�H[WUHPH��QHJRWLDWLRQV�WDNH�SODFH�EHWZHHQ�ILUPV�DQG�HPSOR\HHVDW� WKH� OHYHO�RI� WKH� LQGLYLGXDO�HQWHUSULVH�RU�HVWDEOLVKPHQW� �WKH� VR�FDOOHG�GHFHQWUDOL]HGV\VWHPV���$W� WKH� RWKHU� H[WUHPH�� LQ� WKH� VR�FDOOHG� ³FHQWUDOL]HG� V\VWHPV´�� QHJRWLDWLRQVWDNH� SODFH� DW� FRXQWU\� OHYHO� EHWZHHQ� QDWLRQDO� XQLRQV� DQG� HPSOR\HUV¶� DVVRFLDWLRQV�VRPHWLPHV�ZLWK� WKH�JRYHUQPHQW� DV� D� WKLUG�SDUWQHU� �2(&'�� ������� ,Q� EHWZHHQ� WKHVHWZR� H[WUHPH� VLWXDWLRQV�� FROOHFWLYH� EDUJDLQLQJ� FDQ� WDNH� SODFH� DW� VHFWRUDO�� EUDQFK� RULQGXVWU\�OHYHO�$FFRUGLQJ� WR� WKH� LQGLFDWRU�RQ� WKH�GHJUHH�RI� FHQWUDOL]DWLRQ�ZKLFK� LV� FRPSXWHG� E\WKH�2(&'��ZKLOH�&DQDGD�DQG�86�PD\�EH�FRQVLGHUHG�DV�KLJKO\�GHFHQWUDOL]HG�V\VWHPV�1RUGLF�(XURSHDQ�FRXQWULHV�VXFK�DV�)LQODQG��6ZHGHQ�DQG�1RUZD\�DUH�FKDUDFWHUL]HG�E\KLJKO\�FHQWUDOL]HG�V\VWHPV��$PRQJ�WKH�(XURSHDQ�FRXQWULHV��8.�LV�QRZDGD\V�WKH�PRVWGHFHQWUDOL]HG� RQH�� ZKLOH� FRXQWULHV� VXFK� DV� %HOJLXP�� WKH� 1HWKHUODQGV� DQG� *HUPDQ\KDYH�DQ�LQWHUPHGLDWH�OHYHO�RI�FHQWUDOL]DWLRQ�,Q� SUDFWLFH�� ZDJH� VHWWLQJ� HVWDEOLVKLQJ� QDWLRQDO� RU� EUDQFK�OHYHO� DJUHHPHQWV� RQ�PLQLPXP��VWDQGDUGV�FDQ�VWLOO�EH�PRGLILHG�DW�PRUH�GHFHQWUDOL]HG�OHYHOV��:DOOHUVWHLQ�HWDO����������6XFK�FRQGLWLRQV�SUHYHQW�GRZQZDUG�ZDJH�IOH[LELOLW\�DQG��DW�WKH�VDPH�WLPH�OHDYH�URRP�IRU�XSZDUG�ZDJH�IOH[LELOLW\�$QRWKHU� LPSRUWDQW�FKDUDFWHULVWLF�RI�FROOHFWLYH�EDUJDLQLQJ�V\VWHPV�LV� WKH�GHJUHH�RIFRQVHQVXV� UHDFKHG� E\� WKH� EDUJDLQLQJ� SDUWQHUV� �GHJUHH� RI� FRRUGLQDWLRQ��� 7KHGLIIHUHQFHV� EHWZHHQ� WKH� GHJUHH� RI� FHQWUDOL]DWLRQ� DQG� WKH� GHJUHH� RI� FRRUGLQDWLRQ� DUHRQO\� PLQRU�� LQ� KLJKO\� FHQWUDOL]HG� V\VWHPV� WKH� GHJUHH� RI� FRRUGLQDWLRQ� DQGFHQWUDOL]DWLRQ�DUH�OLNHO\�WR�FRLQFLGH��DQG�RQO\�PRUH�GHFHQWUDOL]HG�V\VWHPV�PD\�VKRZGHJUHHV� RI� FRRUGLQDWLRQ� WKDW� DUH� KLJKHU� WKDQ�ZKDW� WKH� IRUPDO� OHYHO� RI� FHQWUDOL]DWLRQZRXOG�VXJJHVW�� ,Q�(XURSH��WKH�FRRUGLQDWLRQ�LQGLFDWRU��ZKLFK�LV�DOVR�FRPSXWHG�E\�WKH
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2(&'�� H[KLELWV� PRUH� YDULDWLRQ� WKDQ� WKH� FHQWUDOL]DWLRQ� RQH� �%RUJKLMV� HW� DO��� ������$PRQJ�(XURSHDQ� FRXQWULHV��8.� LV� WKH� RQH�ZLWK� WKH� ORZHVW� GHJUHH� RI� FRRUGLQDWLRQ�ZKLOH�*HUPDQ\�DQG�$XVWULD�VFRUH�DV�WKH�PRVW�FRRUGLQDWHG�RQHV��$FFRUGLQJ�WR�2(&'�������� WKH� LQGLFDWRU� LV� VOLJKWO\� LQFUHDVLQJ� LQ� )UDQFH� DQG� FRQVLGHUDEO\� LQFUHDVLQJ� LQ,WDO\��ZKLOH�LW�LV�GHFUHDVLQJ�LQ�'HQPDUN�DQG�6ZHGHQ�7KH� DERYH�PHQWLRQHG� FKDUDFWHULVWLFV� RI� FROOHFWLYH� ZDJH� EDUJDLQLQJ� DUH� OLNHO\� WRKDYH�D�VWURQJ�LQIOXHQFH�RQ�WKH�JHQHUDO�OHYHO�RI�ZDJHV��RQO\�LQ�WKRVH�FRXQWULHV�ZKHUHWKH� QXPEHU� RI� ZRUNHUV� FRYHUHG� E\� WKH� FROOHFWLYH� DJUHHPHQWV� LV� KLJK�� ,Q� PDQ\� (8FRXQWULHV� WKH� RXWFRPHV� RI� FROOHFWLYH� EDUJDLQLQJ� DUH� H[WHQGHG� DOVR� WR� QRQ�XQLRQPHPEHUV��$V�D� UHVXOW�� WKH�SHUFHQWDJH�RI�ZRUNHUV� WR�ZKLFK�FROOHFWLYH�DJUHHPHQWV�DUHH[WHQGHG� �FROOHFWLYH� EDUJDLQLQJ� FRYHUDJH�� PLJKW� EH� PRUH� LPSRUWDQW� WKDQ� WKHSHUFHQWDJH�RI�ZRUNHUV�WKDW�DUH�XQLRQ�PHPEHUV��WUDGH�XQLRQ�GHQVLW\��LQ�LGHQWLI\LQJ�WKHLQIOXHQFH�WKDW�FROOHFWLYH�DJUHHPHQWV�DQG�FROOHFWLYH�EDUJDLQLQJ�LQVWLWXWLRQV�KDYH�RQ�WKHQDWLRQDO� HFRQRP\�� $OVR� IURP� WKLV� SRLQW� RI� YLHZ� WKHUH� LV� D� VXEVWDQWLDO� GLIIHUHQFHEHWZHHQ� WKH� 86� DQG� WKH� (8��:KLOH� LQ� WKH� 86� RQO\� DERXW� RQH� WKLUG� RI� ZRUNHUV� LVFRYHUHG�E\� FROOHFWLYH� DJUHHPHQWV�� LQ�(XURSHDQ� FRXQWULHV� WKHVH� ILJXUHV� UDQJH� IURP� DPLQLPXP�RI�DERXW�����RI�'HQPDUN�WR�YDOXHV�KLJKHU�WKDQ�����LQ�$XVWULD��%HOJLXP�*HUPDQ\��)UDQFH�)LQODQG�DQG�6ZHGHQ��7KH�RQO\�H[FHSWLRQ�DPRQJ�(XURSHDQ�FRXQWULHVLV� WKH�8.��ZLWK�YDOXHV� ORZHU� WKDQ������$FFRUGLQJ� WR�(($*��������GDWD��FROOHFWLYHEDUJDLQLQJ�FRYHUDJH�LV�DOVR�ORZ�LQ�PRVW�(8�DFFHVVLRQ�FRXQWULHV��,Q�FRXQWULHV�VXFK�DV(VWRQLD�� /LWKXDQLD�� DQG� /DWYLD�� FROOHFWLYH� EDUJDLQLQJ� FRYHUDJH� LV� ORZHU� WKDQ� ����5HPDUNDEOH� H[FHSWLRQV� DUH� &\SUXV� DQG� 6ORYHQLD�� ZKHUH� FROOHFWLYH� EDUJDLQLQJFRYHUDJH�UHDFKHV�����DQG������UHVSHFWLYHO\�,Q� RXU� HPSLULFDO� DQDO\VLV� ZH� ZLOO� XVH� WKHVH� LQGLFDWRUV� WR� DQDO\]H� KRZ� WKHXQHPSOR\PHQW�VSHFLDOL]DWLRQ� UHODWLRQVKLS� GLIIHUV� EHWZHHQ� FRXQWULHV� ZLWK� GLVVLPLODUFROOHFWLYH� EDUJDLQLQJ� LQVWLWXWLRQV�� ,Q� WKH� QH[W� VHFWLRQ� ZH� ZLOO� LQWURGXFH� VRPHWKHRUHWLFDO� FRQVLGHUDWLRQV� RQ� WKH� HIIHFW� WKDW� VXFK� GLIIHUHQW� FROOHFWLYH� EDUJDLQLQJLQVWLWXWLRQV� PLJKW� KDYH� RQ� WKH� UHODWLRQVKLS� EHWZHHQ� UHJLRQDO� XQHPSOR\PHQW� DQGUHJLRQDO�VHFWRUDO�VSHFLDOL]DWLRQ�
�� 7+(25(7,&$/�&216,'(5$7,216
7KH�HPSLULFDO�DQDO\VHV�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�XQHPSOR\PHQW�DQG�VSHFLDOL]DWLRQGLVFXVVHG� LQ� WKH� SUHYLRXV� VHFWLRQV� LPSOLFLWO\� DVVXPH� WKDW� ZDJHV� DUH� HQGRJHQRXVO\
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GHWHUPLQHG�RQ�WKH�EDVLV�RI�LQGXVWULDO�DQG�UHJLRQDO�FKDUDFWHULVWLFV�VXFK�DV��IRU�H[DPSOH�ODERU�SURGXFWLYLW\��%HFDXVH�RI�FROOHFWLYH�EDUJDLQLQJ�� WKLV�DVVXPSWLRQ� LV� OLNHO\�QRW� WRKROG�DFURVV�UHJLRQV�EHORQJLQJ�WR�(XURSHDQ�FRXQWULHV�,Q� (8� FRXQWULHV�� FROOHFWLYH� EDUJDLQLQJ� LQVWLWXWLRQV� VHW� ORZHU� IORRUV� WR� QRPLQDOZDJHV� WKDW� KDYH� WR� EH� DSSOLHG� QDWLRQZLGH�� LQGHSHQGHQWO\� RQ� UHJLRQDO� GLIIHUHQFHV� LQSULFHV� DQG� ODERU� SURGXFWLYLW\�� ,Q� WKLV� VLWXDWLRQ� QR� UHJLRQDO� GLVSDULWLHV� LQ� QRPLQDOZDJHV�DUH�DOORZHG��$V�D�UHVXOW�RI�VXFK�H[RJHQRXVO\�GHWHUPLQHG�ZDJHV��HDFK�ILUP�ZLOOGHFLGH� RQ� WKH� QXPEHU� RI� ZRUNHUV� WR� KLUH�� XOWLPDWHO\� LQIOXHQFLQJ� WKH� UHJLRQDOXQHPSOR\PHQW�UDWH��)DLQL��������7KHUH�DUH�DW�OHDVW�D�FRXSOH�RI�UHDVRQV�IRU�ZKLFK�ZH�PLJKW�H[SHFW�ILUPV�ORFDWHG�LQPRUH�VSHFLDOL]HG�UHJLRQV�WR��EH�ZLOOLQJ�WR��SD\�KLJKHU�ZDJHV�WKDQ�ILUPV�ORFDWHG�LQ�OHVVVSHFLDOL]HG�UHJLRQV��7KH�ILUVW��DV�VXJJHVWHG�E\�&RPEHV�DQG�'XUDQWRQ��������DQG�E\:KHDWRQ�DQG�/HZLV� �������� LV� WKH�KLJKHU�SURGXFWLYLW\�RI� ILUPV� DQG� ODERU� ORFDWHG� LQPRUH�VSHFLDOL]HG�UHJLRQV��7KH�VHFRQG�UHDVRQ�LV�UHODWHG�WR�WKH�ORZHU�PRQRSVRQ\�SRZHURI�ILUPV�ORFDWHG�LQ�PRUH�VSHFLDOL]HG�UHJLRQV��,Q�UHJLRQV�FKDUDFWHUL]HG�E\�D�KLJK�OHYHORI�VSHFLDOL]DWLRQ�ZH�H[SHFW�WR�ILQG�D�KLJK�QXPEHU�RI�VLPLODU�ILUPV�HPSOR\LQJ�VLPLODUZRUNHUV�� 6LQFH� ZRUNHUV� PLJKW� EH� DEOH� WR� ILQG� VLPLODU� MREV� LQ� RWKHU� ILUPV� ZLWKRXWKDYLQJ� WR� PLJUDWH� RU� DFFHSW� ORQJHU� FRPPXWLQJ� WLPHV�� LQ� PRUH� VSHFLDOL]HG� UHJLRQVILUPV� PLJKW� QRW� EH� DEOH� WR� IL[� ZDJHV� WKDW� DUH� ORZHU� WKDQ� ZKDW� LV� RIIHUHG� E\� WKHLUFRPSHWLWRUV�� ,Q� UHJLRQV� FKDUDFWHUL]HG� E\� ORZ� VSHFLDOL]DWLRQ�� LQVWHDG�� EHFDXVH� RI� WKHORZHU� SUREDELOLW\� RI� ZRUNHUV� WR� ILQG� VLPLODU� MREV� ZLWKRXW� KDYLQJ� WR� PLJUDWH�� ILUPVPLJKW� KDYH� PRUH� PRQRSVRQ\� SRZHU�� ,Q� VXFK� UHJLRQV� ZH� PLJKW� WKHUHIRUH� REVHUYHORZHU�ZDJHV�WKDQ�LQ�PRUH�VSHFLDOL]HG�UHJLRQV�)LUPV� ORFDWHG� LQ� OHVV� VSHFLDOL]HG� UHJLRQV� PLJKW� WKHUHIRUH� FRQVLGHU� WKH� DJUHHGZDJHV� WRR�KLJK�DQG�PLJKW�UHGXFH�HPSOR\PHQW�DFFRUGLQJO\�� ,Q�FRQWUDVW��EHFDXVH�RIWKHLU�KLJKHU�SURGXFWLYLW\��ILUPV�ORFDWHG�LQ�PRUH�VSHFLDOL]HG�UHJLRQV�PLJKW�EH�ZLOOLQJ�WRSD\�ZDJHV�WKDW�DUH�KLJKHU�WKDQ�WKH�RQHV�DJUHHG�DW�QDWLRQDO�OHYHO��6LQFH�ZDJH�IOH[LELOLW\
� $�ILUVW�WHVW�RQ�VXFK�PRQRSVRQ\�K\SRWKHVLV�ZDV�FDUULHG�RXW�ZLWK�UHVSHFW�WR�WKH�ZDJH�FXUYH�UHODWLRQVKLSLQ�:HVW�*HUPDQ�UHJLRQV��E\�/RQJKL�HW�DO���������� :H�DVVXPH�KHUH�WKDW�WKH�ZDJHV�DJUHHG�DW�QDWLRQDO�RU�VHFWRUDO�OHYHO�DUH�D��ZHLJKWHG��DYHUDJH�RI�ZDJHVWKDW�HDFK�ILUP�ZRXOG�LGHDOO\�EH�ZLOOLQJ�WR�SD\�WR�WKHLU�ZRUNHUV�� 'HSHQGLQJ�RQ�OD\RII�UHJXODWLRQ��ZH�PLJKW�QRW�KDYH�VLJQLILFDQW�GLUHFW�HIIHFWV�RQ�XQHPSOR\PHQW��:HZLOO� KDYH�� KRZHYHU�� DQ� LQGLUHFW� HIIHFW� ZKHQ� ILUPV� ZLOO� UHGXFH� WKH� GHVLUHG� OHYHO� RI� HPSOR\PHQW� E\GHFLGLQJ�QRW�WR�RSHQ�QHZ�YDFDQFLHV��E\�FORVLQJ�WKH�RSHQ�RQHV�RU�E\�LQFUHDVLQJ�WKH�WLPH�QHHGHG�WR�ILOOWKHP�� )XUWKHUPRUH�� DFFRUGLQJ� WR�2(&'� �������� WKH� HPSOR\PHQW� SURWHFWLRQ� LV� EHFRPLQJ� ZHDNHU� LQFRXQWULHV�VXFK�DV�6SDLQ��,WDO\�DQG�)LQODQG��LV�UHPDLQLQJ�VWDEOH�LQ�*UHHFH�DQG�$XVWULD��DQG�LV�EHFRPLQJVWURQJHU�RQO\�LQ�)UDQFH�
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LV� RQO\� DOORZHG� XSZDUG� �&DOPIRUV�� ������� ZH� H[SHFW� FRPSDUDWLYHO\� KLJKHUXQHPSOR\PHQW� UDWHV� LQ� UHJLRQV� ZLWK� D� ORZHU� OHYHO� RI� VHFWRUDO� VSHFLDOL]DWLRQ�� 7KLVPLJKW� WKHUHIRUH� UHGXFH� UHJLRQDO� XQHPSOR\PHQW� GLVSDULWLHV� LQGXFHG� E\� UHJLRQDOVSHFLDOL]DWLRQ�� +RZHYHU�� ZH� DOVR� H[SHFW� WKLV� µHTXDOL]DWLRQ¶� HIIHFW� WR� EH� ZHDNHU� LQWKRVH�FRXQWULHV�ZKHUH�WKH�LPSRUWDQFH�RI�EDUJDLQLQJ�LQVWLWXWLRQV�LV�KLJK�&DOPIRUV� DQG� 'ULIILOO� ������� DUJXH� WKDW� ERWK� YHU\� FHQWUDOL]HG� DQG� YHU\GHFHQWUDOL]HG� EDUJDLQLQJ� V\VWHPV� OHDG� WR� ZDJH� PRGHUDWLRQ�� ZKLOH� WKH� KLJKHVW� UHDOZDJHV� PD\� EH� DVVRFLDWHG� ZLWK� LQWHUPHGLDWH� OHYHOV� RI� FHQWUDOL]DWLRQ�� :KLOH� LQFHQWUDOL]HG�V\VWHPV�ORZHU�ZDJHV�DUH�H[SODLQHG�E\�WKH�LQWHUQDOL]DWLRQ�RI�YDULRXV�ZDJHH[WHUQDOLWLHV�VXFK�DV�KLJKHU�SULFHV�RU�KLJKHU�XQHPSOR\PHQW��LQ�GHFHQWUDOL]HG�V\VWHPVORZHU�ZDJHV�DUH�H[SODLQHG�E\�WKH�UHVWUDLQWV�LPSRVHG�E\�PDUNHW�IRUFHV��$W�LQWHUPHGLDWHOHYHOV�RI�FHQWUDOL]DWLRQ�� LQVWHDG��ERWK�PDUNHW� IRUFHV�DQG� LQWHUQDOL]DWLRQ�HIIHFWV�FRXOGEH� WRR�ZHDN� WR� UHVWUDLQ�ZDJHV��:DJH�PRGHUDWLRQ�PLJKW� DOVR�EH� D FRQVHTXHQFH�RI� DKLJK�GHJUHH�RI�FRRUGLQDWLRQ�UHDFKHG�ZKHQ�VHSDUDWH�EDUJDLQLQJ�JURXSV�FRRUGLQDWH�WKHLUDFWLRQV�DW�KLJKHU�±�QDWLRQDO�RU�VHFWRUDO�±�OHYHO�)RU� RXU� DQDO\VLV� ZH� PLJKW� WKHQ� DVVXPH� WKDW� PRUH� FHQWUDOL]HG� ZDJH� EDUJDLQLQJLQVWLWXWLRQV�KDYH�ORQJ�UXQ�REMHFWLYHV��OLNH��IRU�H[DPSOH��SUHYHQWLQJ�OD\RIIV�RU�WU\LQJ�WRUHDFK� ORZHU� XQHPSOR\PHQW� OHYHOV�� ,QVWLWXWLRQV� ZLWK� DQ� LQWHUPHGLDWH� OHYHO� RIFHQWUDOL]DWLRQ� PLJKW� LQVWHDG� RQO\� KDYH� VKRUW�UXQ� REMHFWLYHV�� UHSUHVHQWHG� E\� KLJKHUQRPLQDO�ZDJHV�IRU�WKHLU�PHPEHUV�6LQFH� FROOHFWLYH� EDUJDLQLQJ� V\VWHPV� XVXDOO\� IL[� D� ORZHU� ERXQG� WR� ZDJHV�� RQO\DOORZLQJ� XSZDUG� ZDJH� DGMXVWPHQWV�� ZH� PLJKW� H[SHFW� VXEVWDQWLDOO\� KLJKHU� ZDJHIOH[LELOLW\�LQ�WKRVH�FRXQWULHV�ZKHUH�FROOHFWLYH�EDUJDLQLQJ�LV�FHQWUDOL]HG�RU�FRRUGLQDWHG�$V� D� UHVXOW�� QR� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� VSHFLDOL]DWLRQ� DQG� XQHPSOR\PHQWVKRXOG�EH� IRXQG� LQ� WKRVH�FRXQWULHV�ZKHUH�EDUJDLQLQJ� LV�QRW�FHQWUDOL]HG�FRRUGLQDWHG��7KH�SRVLWLYH�XQHPSOR\PHQW�VSHFLDOL]DWLRQ�UHODWLRQVKLS�PLJKW�LQVWHDG�VWLOO�EH�YDOLG�LQWKRVH�FRXQWULHV�ZKHUH�FROOHFWLYH�EDUJDLQLQJ�LV�FHQWUDOL]HG��0RUH�LQ�GHWDLOV��ZH�H[SHFWWKH� XQHPSOR\PHQW�VSHFLDOL]DWLRQ� UHODWLRQVKLS� WR� UHDFW� WR� FROOHFWLYH� EDUJDLQLQJLQVWLWXWLRQV� IROORZLQJ� D�8�VKDSHG� FXUYH�� 7KLV� UHODWLRQVKLS� VKRXOG� EH� VWURQJHU� ZKHQFROOHFWLYH�EDUJDLQLQJ�LV�HLWKHU�FHQWUDOL]HG�RU�GHFHQWUDOL]HG��ZKLOH�LW�VKRXOG�EH�ZHDNHULQ�EHWZHHQ�WKHVH�WZR�H[WUHPHV��7KLV�K\SRWKHVLV�ZLOO�EH�WHVWHG�LQ�WKH�QH[W�VHFWLRQ�
� 7KLV� LV� WKH� LQWHUPHGLDWH� VLWXDWLRQ�� WKHVH� FRXQWULHV� DUH� QRW� FODVVLILHG� DV� GHFHQWUDOL]HG�� QRU� DVFHQWUDOL]HG��:H�WKHUHIRUH�FDOO�WKHP�³QRW�FHQWUDOL]HG´��)XUWKHUPRUH��IURP�WKLV�PRPHQW�RQ��ZH�FRQVLGHU
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�� (03,5,&$/�(9,'(1&(
'$7$�$1'�0($685(0(17)RU�RXU�HPSLULFDO�DQDO\VLV�ZH�XVH�UHJLRQDO�GDWD�DW�1876���OHYHO�RQ�UHJLRQDO�VHFWRUDO�HPSOR\PHQW�� DQG� UHJLRQDO�XQHPSOR\PHQW� IRU�(8�FRXQWULHV��:KLOH� IRU�(8�FRXQWULHVGDWD�LV�JHQHUDOO\�DYDLODEOH�IURP������WR�������IRU�(8�DFFHVVLRQ�FRXQWULHV�LV�DYDLODEOHDW�PRVW�IURP������WR������7KH�VRXUFH�RI GDWD�RQ�UHJLRQDO�XQHPSOR\PHQW�LV�WKH�5(*,2�GDWDEDVH�RI�(XURVWDW�:LWK� VRPH� H[FHSWLRQV� �*HUPDQ\�� 7KH� 1HWKHUODQGV� DQG�8.��� DOVR� GDWD� IRU� VHFWRUDOUHJLRQDO� HPSOR\PHQW� LV� FROOHFWHG� IURP� WKH� 5(*,2� GDWDEDVH�� *HUPDQ� GDWD� ZDVSURYLGHG�E\� WKH�+HVVLVFKHV 6WDWLVWLVFKHV /DQGHVDPW��'XWFK� DQG�8.�GDWD� KDYH� EHHQFROOHFWHG�UHVSHFWLYHO\�IURP�WKH�&HQWUDDO�%XUHDX�YRRU�GH�6WDWLVWLHN��&%6��DQG�IURP�WKH1RPLV�ZHEVLWHV��� 7KH� HPSOR\PHQW� GDWD� SURYLGHG� E\� (XURVWDW� KDV� D� VHULHV� EUHDN� LQ������ %HIRUH� ������ WKH� GDWDVHW� VXEGLYLGHV� WKH� PDQXIDFWXULQJ� DFWLYLWLHV� LQ� ��� VXE�VHFWRUV��ZKLOH�VHUYLFHV�DUH�VXEGLYLGHG�LQ���VXE�VHFWRUV��)URP�������QR�GHFRPSRVLWLRQRI�WKH�PDQXIDFWXULQJ�VHFWRU�LV�DYDLODEOH�)ROORZLQJ� SUHYLRXV� VWXGLHV�� ZH� XVH� VHFWRUDO� HPSOR\PHQW� GDWD� WR� GLVFULPLQDWHEHWZHHQ�PRUH�DQG�OHVV�VSHFLDOL]HG�UHJLRQV�E\�FRPSXWLQJ�WKH�+HUILQGKDO�LQGH[��+FUW��6XFK�LQGH[�LV�FRPSXWHG�DV�WKH�VXP�RYHU�VHFWRUV�RI�WKH�VTXDUHG�VKDUH�RI�HPSOR\PHQWLQ�UHJLRQ�U DQG�VHFWRU�L DW�WLPH�W �(FULW��RYHU�WRWDO�HPSOR\PHQW�RI�UHJLRQ�U DW�WLPH�W��LQWKH�IROORZLQJ�ZD\�

�¦ ¦ ¸̧¹·¨̈©§ L L FULW
FULWFUW ((+ ���

7KH�LQGH[�+FUW UDQJHV�IURP���1 ±�ZKHUH�1 LV�WKH�QXPEHU�RI�VHFWRUV�±�LQ�FDVH�RI�SHUIHFWGLYHUVLILFDWLRQ�� WR�RQH� LQ�FDVH�RI� FRPSOHWH� UHJLRQDO� VHFWRUDO� VSHFLDOL]DWLRQ� �ZKHQ�DOOHPSOR\HHV�RI� WKH� UHJLRQ�ZRUN� LQ� WKH� VDPH� HFRQRPLF� VHFWRU��� 7KHUHIRUH�� D� UHJLRQ� LVPRUH�GLYHUVLILHG�WKH�PRUH�HYHQ�LV�WKH�GLVWULEXWLRQ�RI�HPSOR\HHV�DFURVV�VHFWRUV��6LPRQ�������
WKH�GHJUHH�RI�FHQWUDOL]DWLRQ�DQG�WKH�GHJUHH�RI�FRRUGLQDWLRQ�DV�RQH�VLQJOH�LQGLFDWRU��ZKLFK�ZH�UHIHU�WR�DVµGHJUHH�RI�FHQWUDOL]DWLRQ¶�� :H�IRFXV�RXU�DQDO\VLV�RQ�WKH�PDQXIDFWXULQJ�DQG�RQ�WKH�VHUYLFHV�VHFWRU��H[FOXGLQJ�DJULFXOWXUH�DQG�WKHSXEOLF�VHFWRU��ZKLFK�DUH�VXSSRVHG�WR�EH�OHVV�PRELOH�WKDQ�WKH�RWKHU�WZR�VHFWRUV�� 0RUH�LQ�GHWDLOV��8.�GDWD�KDV�EHHQ�FROOHFWHG�IURP�KWWS���ZZZ�QRPLVZHE�FR�XN���ZKLOH�'XWFK�GDWD�KDVEHHQ�FROOHFWHG�IURP�KWWS���VWDWOLQH�FEV�QO�6WDW:HE�VWDUW�DVS"/$ HQ	'0 6/(1	OS 6HDUFK�6HDUFK�



�

7R� GLVFULPLQDWH� EHWZHHQ� ODERU� PDUNHWV� ZLWK� GLIIHUHQW� LQVWLWXWLRQDO� EDUJDLQLQJV\VWHPV�ZH�XVH�WKH�2(&'��������LQGLFDWRUV�RI�EDUJDLQLQJ�FRYHUDJH�DQG�RI�WKH�GHJUHHRI�FHQWUDOL]DWLRQ��7KH�LQGLFDWRU�DERXW�WKH�GHJUHH�RI�FHQWUDOL]DWLRQ�KDV�YDOXHV�EHWZHHQ�� ±� LQ� FDVH� RI� GHFHQWUDOL]HG� RU� QRQ�FRRUGLQDWHG� EDUJDLQLQJ� ±� DQG� �� ±� LQ� FDVH� RIFHQWUDOL]HG� RU� FRRUGLQDWHG� EDUJDLQLQJ�� )RU� PRUH� GHWDLOV� DERXW� WKHVH� LQGLFDWRUV� DQGWKHLU� HYROXWLRQ� RYHU� WKH� ����V� DQG� WKH� ����V� ZH� UHIHU� WR� 2(&'� ������� DQG� WR%RUJKLMV� HW� DO�� �������� 7KHVH� GDWD� HQWHU� RXU� HPSLULFDO� DQDO\VLV� E\� PHDQV� RI� WZRGXPPLHV�� 7KH� ILUVW� GXPP\� �/RZ� &HQWUDOL]DWLRQ� GXPP\�� LGHQWLILHV� WKRVH� FRXQWULHVZLWK� D� FRPSDUDWLYHO\� ORZ� GHJUHH� RI� FHQWUDOL]DWLRQ� DQG� KDV� YDOXH� �� ZKHQ� ERWK� WKHFHQWUDOL]DWLRQ�DQG�WKH�FRRUGLQDWLRQ�LQGLFHV�DUH�OHVV�WKDQ��RU�HTXDO�WR�������7KH�VHFRQGGXPP\��+LJK�&HQWUDOL]DWLRQ�GXPP\��LGHQWLILHV�WKRVH�FRXQWULHV�ZLWK�D�FRPSDUDWLYHO\KLJK� GHJUHH� RI� FHQWUDOL]DWLRQ� DQG� KDV� YDOXH� �� ZKHQ� HLWKHU� WKH� FHQWUDOL]DWLRQ� RU� WKHFRRUGLQDWLRQ�LQGLFHV�DUH�KLJKHU�WKDQ��RU�HTXDO�WR������7KH�GHJUHH�RI�FHQWUDOL]DWLRQ�DQG�FRRUGLQDWLRQ�DUH�PRUH�OLNHO\�WR�EH�UHOHYDQW�ZKHQWKH� QXPEHU� RI� ZRUNHUV� DQG� ILUPV� IRU� ZKLFK� WKH� FROOHFWLYH� DJUHHPHQWV� KDYH� WR� EHDSSOLHG�LV�KLJK��7KHVH�LQIRUPDWLRQ�DUH�VXPPDUL]HG�E\�WZR�2(&'��������LQGLFDWRUV�WKH�XQLRQ�GHQVLW\��DQG�WKH�FROOHFWLYH�EDUJDLQLQJ�FRYHUDJH��:KLOH�WKH�XQLRQ�GHQVLW\�LVGHILQHG� DV� WKH� SHUFHQWDJH� RI� HPSOR\HHV� ZLWK� XQLRQ� PHPEHUVKLS�� WKH� FROOHFWLYHEDUJDLQLQJ�FRYHUDJH�LV�GHILQHG�DV�WKH�SHUFHQWDJH�RI�HPSOR\HHV�FRYHUHG�E\�FROOHFWLYHDJUHHPHQWV�� 7KH� XQLRQ� GHQVLW\� HQWHUV� RXU� HPSLULFDO� DQDO\VLV� E\� PHDQV� RI� WZRGXPPLHV��7KH�ILUVW�GXPP\�±�/RZ�8QLRQ�'HQVLW\�GXPP\�±�LGHQWLILHV�WKRVH�FRXQWULHVZLWK�D�XQLRQ�GHQVLW\�ORZHU�WKDQ������ZKLOH�WKH�VHFRQG�GXPP\�±�+LJK�8QLRQ�'HQVLW\GXPP\� ±� LGHQWLILHV� WKRVH� FRXQWULHV� ZKHUH� XQLRQ� GHQVLW\� LV� KLJKHU� WKDQ� ����6LPLODUO\��ZH�FRPSXWH�WZR�GXPPLHV�IRU�WKH�FROOHFWLYH�EDUJDLQLQJ�FRYHUDJH��7KH�ILUVWGXPP\� ±� /RZ� &RYHUDJH� GXPP\� ±� LGHQWLILHV� WKRVH� FRXQWULHV� ZLWK� D� FROOHFWLYHEDUJDLQLQJ� FRYHUDJH� ORZHU� WKDQ� ����� ZKLOH� WKH� VHFRQG� GXPP\� ±� +LJK� &RYHUDJHGXPP\� ±� LGHQWLILHV� WKRVH� FRXQWULHV� ZKHUH� FROOHFWLYH� EDUJDLQLQJ� FRYHUDJH� LV� KLJKHUWKDQ�����6LQFH� LQIRUPDWLRQ� DERXW� WKH� GHJUHH� RI� FHQWUDOL]DWLRQ�� WKH� GHJUHH� RI� FRRUGLQDWLRQ�WKH�XQLRQ�GHQVLW\�� DQG� WKH� FROOHFWLYH� EDUJDLQLQJ� FRYHUDJH� DUH� DYDLODEOH� IRU� GLIIHUHQWSRLQWV� LQ� WLPH�� WKH�GXPPLHV�PLJKW�KDYH�YDOXH��� LQ� FHUWDLQ� WLPH�SHULRGV� DQG� ]HUR� LQRWKHUV�2(&'��������GDWD�RQ�XQLRQ�GHQVLW\�LV�DYDLODEOH�IRU�HYHU\�\HDU�IURP������WR������:H�FROOHFWHG�PRUH�UHFHQW�ILJXUHV�±�IRU������±�IURP�(($*���������'DWD�RQ�EDUJDLQLQJ



��

FRYHUDJH�LV�RQO\�DYDLODEOH�IRU������������DQG������IURP�2(&'��������DQG�IRU�����IURP�(($*���������)LQDOO\��GDWD�RQ�WKH�GHJUHH�RI�FHQWUDOL]DWLRQ�DQG�RQ�WKH�GHJUHH�RIFRRUGLQDWLRQ�LV�DYDLODEOH�IRU������������DQG�IRU�������)RU�WKRVH�\HDUV�IRU�ZKLFK�WKHGDWD�LV�PLVVLQJ��ZH�DVVXPH�D�OLQHDU�WUHQG�EHWZHHQ�WKH�WZR�FRQVHFXWLYH�REVHUYDWLRQV�7KH� HVWLPDWHG� PRGHOV� DQG� WKH� HPSLULFDO� UHVXOWV� ZLOO� EH� LOOXVWUDWHG� LQ� WKH� QH[WVHFWLRQV��DIWHU�D�EULHI�GHVFULSWLRQ�RI�WKH�QDWLRQDO�GLIIHUHQFHV�RI�WKH�GDWD�DW�KDQG�
81(03/2<0(17�5$7(�$1'�6(&725$/�63(&,$/,=$7,21�/(9(/2XU� GDWDVHW� LV� FKDUDFWHUL]HG� E\� UHOHYDQW� UHJLRQDO� GLVSDULWLHV� LQ� XQHPSOR\PHQW� UDWHVDQG�VHFWRUDO�VSHFLDOL]DWLRQ�OHYHOV�7KH� UHJLRQDO� XQHPSOR\PHQW� UDWH� UDQJHV� IURP� D� PLQLPXP� RI� ���� RI� WKH� )LQQLVKUHJLRQ�RI�cODQG�LQ������DQG�LQ�������WR�D�PD[LPXP�RI������RI�WKH�6XU�UHJLRQ�RI�6SDLQLQ�������*HQHUDOO\��)LQODQG�DQG�6ZHGHQ�KDYH�WKH�ORZHVW��ZKLOH�,WDO\�DQG�6SDLQ�KDYHWKH�KLJKHVW�OHYHOV�RI�XQHPSOR\PHQW�UDWH�$V�SUHYLRXVO\�PHQWLRQHG��ZKLOH� WKH�ILUVW�SDUW�RI�RXU�GDWD�RQ�VHFWRUDO�HPSOR\PHQWVSOLWV�PDQXIDFWXULQJ�DFWLYLWLHV� LQ�D�FHUWDLQ�QXPEHU�RI�VXE�VHFWRUV�� WKH�VHFRQG�SDUW�RIWKH�GDWDVHW�FRQVLGHUV�PDQXIDFWXULQJ�DV�RQH�VLQJOH�JURXS��%HFDXVH�RI�WKLV�EUHDN�LQ�WKHVHULHV�� WKH�+HUILQGKDO� LQGH[� FRPSXWHG� RQ� WKH� ILUVW� SDUW� RI� WKH� GDWDVHW� PLJKW� QRW� EHGLUHFWO\�FRPSDUDEOH�ZLWK�WKH�RQH�FRPSXWHG�RQ�WKH�VHFRQG�SDUW�RI�WKH�GDWDVHW�7KH� +HUILQGKDO� LQGH[� FRPSXWHG� RQ� WKH� ILUVW� SDUW� RI� WKH� GDWDVHW� UDQJHV� IURP� DPLQLPXP�RI�������LQ�WKH�UHJLRQV�RI�(DVW�)UDQFH�LQ�������WR�D�PD[LPXP�RI�������LQWKH�)LQQLVK�UHJLRQ�RI�cODQG� LQ�������7KH�+HUILQGKDO� LQGH[�FRPSXWHG�RQ� WKH�VHFRQGSDUW� RI� WKH� GDWDVHW� UDQJHV� IURP� D�PLQLPXP� RI� ������ LQ� WKH� &RPXQLGDG� GH�0DGULG�6SDLQ��LQ������WR�D�PD[LPXP�RI�������LQ�:HVW�0LGODQGV��8.��LQ������$FFRUGLQJ�WR�WKH�2(&'��������GDWD��XQLRQ�GHQVLW\� OHVV� WKDQ�����LQ�6SDLQ�DW� WKHEHJLQQLQJ�RI�WKH���V��DQG�LQ�)UDQFH�LQ�WKH�ODWH���V��$W�WKH�RWKHU�H[WUHPH��XQLRQ�GHQVLW\LV�YHU\�KLJK�LQ�)LQODQG��ZKHUH�LW�LV�XVXDOO\�PRUH�WKDQ������DQG�LQ�6ZHGHQ��ZKHUH�LW�LVXVXDOO\�KLJKHU�WKDQ�����&ROOHFWLYH�EDUJDLQLQJ�FRYHUDJH�LQ�WKH�FRXQWULHV�XQGHU�DQDO\VLV�UDQJHV�IURP�����RI8.�LQ�WKH�ODWH���V��WR�����RI�)LQODQG�DQG�����RI�$XVWULD��7KH�EDUJDLQLQJ�FRYHUDJH�LVVKDUSO\�LQFUHDVLQJ�LQ�)UDQFH�DQG��PRUH�VORZO\��LQ�6SDLQ�DQG�,WDO\��ZKLOH�LW�LV�VWDEOH�LQ)LQODQG�DQG�$XVWULD��7KH�GHJUHH�RI�FRRUGLQDWLRQ�LV�FORVH�WR�WZR�LQ�6SDLQ��)UDQFH�DQG)LQODQG��ZKLOH�LW�LV�FORVHU�WR�WKUHH�LQ�,WDO\�DQG�$XVWULD�



��

,Q� WKH� QH[W� VXE�VHFWLRQ� ZH� ZLOO� SUHVHQW� WKH� HPSLULFDO� PRGHO� DQDO\]LQJ� UHJLRQDOXQHPSOR\PHQW� UDWHV� DV� D� IXQFWLRQ� RI� VHFWRUDO� VSHFLDOL]DWLRQ�� FROOHFWLYH� EDUJDLQLQJFRYHUDJH�DQG�GHJUHH�RI�FRRUGLQDWLRQ�
7+(�02'(/�$1'�7+(�(03,5,&$/�5(68/762Q�WKH�EDVLV�RI�WKH�GDWD�LQWURGXFHG�LQ�WKH�SUHYLRXV�VHFWLRQV��ZH�QRZ�DQDO\]H�WKH�HIIHFWRI�FROOHFWLYH�EDUJDLQLQJ�LQVWLWXWLRQV�RQ�WKH�XQHPSOR\PHQW�VSHFLDOL]DWLRQ�UHODWLRQVKLS�:H�UHJUHVV� WKH�QDWXUDO� ORJDULWKP�RI� WKH�+HUILQGKDO� LQGH[�RI� UHJLRQ�U ±�EHORQJLQJ� WRFRXQWU\�F ±�DW� WLPH� W �KFUW  � OQ�+FUW���RQ� WKH�QDWXUDO� ORJ� UHJLRQDO�XQHPSOR\PHQW� UDWH�XUFUW��DIWHU�FRQWUROOLQJ�IRU�VRPH�UHJLRQDO�FKDUDFWHULVWLFV�LQ�WKH�IROORZLQJ�ZD\�XUFUW  �DU ��DW ��E�KFUW ��EE��KFUW&%'����HUW ���:KHUH�WKH�YHFWRU�&%' LGHQWLILHV�WKH�VHW�RI�FROOHFWLYH�EDUJDLQLQJ�GXPPLHV� LQWURGXFHGLQ�WKH�SUHYLRXV�VHFWLRQV��7KH�UHJLRQDO�GXPPLHV��DU��FRUUHFW� IRU� WKH�HIIHFW�RI� UHJLRQ�VSHFLILF�RPLWWHG�YDULDEOHV�WKDW�GR�QRW�FKDQJH�RYHU�WLPH��ZKLOH�WKH�WLPH�GXPPLHV��DW�FRUUHFW�IRU�RPLWWHG�UHJLRQ�LQYDULDQW�WLPH�VSHFLILF�VKRFNV�� )LQDOO\��E� DQG�EE���DUH� WKHSDUDPHWHUV�WR�EH�HVWLPDWHG��ZKLOH�HUW LV�WKH�UHPDLQLQJ�HUURU�WHUP�:KLOH� WKH� FRHIILFLHQW�E� HVWLPDWHV� WKH� RYHUDOO� HIIHFW� RI� VHFWRUDO� VSHFLDOL]DWLRQ� RQXQHPSOR\PHQW��WKH�FRHIILFLHQW�EE� HVWLPDWHV�WKH�DGGLWLRQDO�HIIHFW�WKDW�ZH�H[SHFW�WR�ILQGLQ� FRXQWULHV�ZLWK� SDUWLFXODU� FROOHFWLYH� EDUJDLQLQJ� FKDUDFWHULVWLFV�� UHSUHVHQWHG� E\� WKHGXPPLHV�LQ�WKH�&%' YHFWRU�7DEOH���VKRZV� WKH� UHVXOWV�RI� WKH�PRGHOV�HVWLPDWHG�RQ� WKH�EDVLV�RI� HTXDWLRQ� ������$OO� HVWLPDWLRQV� LQFOXGH� D� IXOO� VHW� RI� WLPH� DQG� UHJLRQDO� GXPPLHV�� 6LQFH� WKHVSHFLDOL]DWLRQ�LQGH[�FDQ�RQO\�EH�FRPSXWHG�IRU� WKRVH�FRXQWULHV� WKDW�DUH�VXEGLYLGHG�LQPRUH�WKDQ�RQH�UHJLRQ��ZH�GURS�IURP�RXU�GDWDVHW�DOO�FRXQWULHV�WKDW�±�DW�WKH�FRQVLGHUHGGLVDJJUHJDWLRQ� OHYHO� ±� DUH� FRPSRVHG�RI�RQO\�RQH� UHJLRQ��:H�DOVR� H[FOXGH� IURP�RXUDQDO\VLV�WKH�)UHQFK��6SDQLVK�DQG�3RUWXJXHVH�RYHUVHDV�GHSDUWPHQWV�
� /RZ�&HQWUDOL]DWLRQ��+LJK�&HQWUDOL]DWLRQ��/RZ�8QLRQ�'HQVLW\��+LJK�8QLRQ�'HQVLW\�� /RZ�&RYHUDJHDQG�+LJK�&RYHUDJH�GXPP\��7KH�FKRLFH�RI�XVLQJ�GXPPLHV�LV�PRWLYDWHG�E\�WKH�SUREOHP�RI�HQGRJHQHLW\RI�WKH�LQVWLWXWLRQDO�EDUJDLQLQJ�LQGLFDWRUV�SRLQWHG�RXW�E\�%ODQFKDUG�DQG�:ROIHUV��������� 2Q�WKLV�SRLQW�ZH�GLIIHU�IURP�SUHYLRXV�HPSLULFDO�VWXGLHV��6LPRQ�DQG�1DUGLQHOOL��������DQG�0XQUR�DQG6FKDFKWHU��������XVH�FURVV�VHFWLRQ�GDWD��6LPRQ��������DQG�'LDPRQG�DQG�6LPRQ��������RQO\�XVH�WLPHGXPPLHV��ZKLOH�0DOL]LD�DQG�.H��������RQO\�DGG�EURDG�VWDWHV�GXPPLHV��,]UDHOL�DQG�0XUSK\��������XVHIL[HG�DQG�UDQGRP�HIIHFWV�HVWLPDWRUV�ZLWKRXW�WLPH�GXPPLHV��� $V�D�VHQVLWLYLW\�DQDO\VLV�ZH�DOVR�HVWLPDWHG�WKH�PRGHO�LQ�����XVLQJ�D�VHPL�ORJ�VSHFLILFDWLRQ��REWDLQLQJUHVXOWV� WKDW� DUH�YHU\� VLPLODU� WR� WKH�RQHV�SUHVHQWHG� LQ�7DEOH����7KH� ILW�RI� WKH� VHPL�ORJ� VSHFLILFDWLRQ� LVVOLJKWO\�ZRUVH�WKDQ�WKH�ILW�RI�WKH�GRXEOH�ORJV�VSHFLILFDWLRQ�



��

%HFDXVH� RI� WKH� DOUHDG\� PHQWLRQHG� EUHDN� LQ� RXU� VHULHV�� WKH� +HUILQGKDO� LQGLFHVFRPSXWHG�RQ�WKH�WZR�SDUWV�RI�WKH�GDWDVHW��FRUUHVSRQGLQJ�WR�WKH�WZR�FODVVLILFDWLRQV�RIHFRQRPLF� DFWLYLWLHV�� PLJKW� QRW� EH� GLUHFWO\� FRPSDUDEOH�� 5HJLRQV� WKDW� DUH� KLJKO\VSHFLDOL]HG�DFFRUGLQJ�WR�WKH�ILUVW�FODVVLILFDWLRQ�RI�HFRQRPLF�DFWLYLWLHV��PLJKW�QRW�KDYHD� KLJK� VSHFLDOL]DWLRQ� OHYHO� ZKHQ� ZH� XVH� WKH� VHFRQG� FODVVLILFDWLRQ�� $V� D� UHVXOW�� WKHEUHDN�LQ�WKH�VHULHV�PLJKW�QRW�EH�FRQVLVWHQW�ZLWK�WLPH�LQYDULDQW�UHJLRQDO�IL[HG�HIIHFWV�,Q�RUGHU�WR�DOORZ�WKH�UHJLRQDO�IL[HG�HIIHFW�WR�EH�DIIHFWHG�E\�VXFK�EUHDN��ZH�FRPSXWHWKH� ³ZLWKLQ� WUDQVIRUPDWLRQ´� VHSDUDWHO\� IRU� WKH� WZR� SDUWV� RI� WKH� GDWDVHW� DQG�� DVVXJJHVWHG� LQ�%DOWDJL� ������� DQG� LQ�+VLDR� �������� FRPSXWH�2/6�RQ� WKH� WUDQVIRUPHGGDWD��7KLV� DSSURDFK� VKRXOG� DOORZ� IRU� UHJLRQDO�VSHFLILF� WLPH�LQYDULDQW� LQWHUFHSWV� WKDWPLJKW�GLIIHU�EHWZHHQ�WKH�WZR�SDUWV�RI�WKH�GDWDVHW��2Q�WKH�RWKHU�KDQG��WKRXJK�ZH�KDYHQR� VSHFLILF� UHDVRQV� WR� H[SHFW� WKH� VHULHV� EUHDN� WR� KDYH� DQ� HIIHFW� RQ� WKH� VORSH� RI� WKHXQHPSOR\PHQW�VSHFLDOL]DWLRQ� UHODWLRQVKLS�� ZH� LQFOXGH� RQH� PRUH� LQWHUDFWLRQ� WHUPDPRQJ� WKH� H[SODQDWRU\� YDULDEOHV� RI� ����� 7KLV� YDULDEOH� LV� HTXDO� WR� ]HUR� IRU� DOOREVHUYDWLRQV�EHORQJLQJ�WR� WKH� ILUVW�SDUW�RI� WKH�GDWDVHW��DQG�LV�HTXDO� WR� WKH�+HUILQGKDOLQGH[� IRU� DOO� REVHUYDWLRQV� EHORQJLQJ� WR� WKH� VHFRQG� SDUW� RI� WKH� GDWDVHW�� $� PRUHWKRURXJK� DQDO\VLV� RI� WKH� HIIHFW� LQGXFHG�E\� D� FKDQJH� LQ� WKH� VHFWRUDO� FODVVLILFDWLRQ� RIHPSOR\PHQW�LV�EH\RQG�WKH�VFRSH�RI�RXU�DQDO\VLV�DQG�LV�WKHUHIRUH�OHIW�IRU�PRUH�VSHFLILFUHVHDUFKHV�,Q� WKH� ILUVW� FROXPQ� RI� 7DEOH� ��� WKH� VLPSOHVW� PRGHO� LV� HVWLPDWHG�� +HUH� WKH� RQO\H[SODQDWRU\� YDULDEOHV� DUH� +HUILQGKDO� LQGH[� FRPSXWHG� IRU� WKH� ZKROH� GDWDVHW�� WKH+HUILQGKDO�LQGH[�FRPSXWHG�RQO\�IRU�WKH�VHFRQG�SDUW�RI�WKH�GDWD�VHW��DQG�WKH�SRSXODWLRQGHQVLW\��$V�H[SHFWHG��DQG�FRQVLVWHQWO\�ZLWK�WKH�SUHYLRXV�VWXGLHV��WKH�FRHIILFLHQW�RI�WKH+HUILQGKDO� LQGH[� LV�SRVLWLYH�DQG�VLJQLILFDQW��7KH�FRHIILFLHQW�RI� WKH�+HUILQGKDO� LQGH[FRPSXWHG� RQO\� RQ� WKH� VHFRQG� SDUW� RI� WKH� GDWDVHW� �ZKHQ� PDQXIDFWXULQJ� LV� QRWGHFRPSRVHG�LQ�VXE�VHFWRUV��KDV� LQVWHDG�D�QHJDWLYH�EXW� LQVLJQLILFDQW�FRHIILFLHQW��7KLVUHVXOW� LV�FRQVLVWHQW�ZLWK�RXU�EHOLHI� WKDW� WKH�XQHPSOR\PHQW�VSHFLDOL]DWLRQ�UHODWLRQVKLSVKRXOG�QRW�EH�DIIHFWHG�E\� WKH� VSHFLILF� FODVVLILFDWLRQ�RI� HFRQRPLF� DFWLYLWLHV��%HFDXVHWKLV�VHFRQG�VSHFLDOL]DWLRQ�LQGH[�VHHPV�QRW�WR�KDYH�DQ\�HIIHFW�RQ�RXU�HVWLPDWLRQV��ZHZLOO� QRW� GLVFXVV� LWV� FRHIILFLHQW� DQ\� ORQJHU�� ,Q� ZKDW� IROORZV�� ZKHQ� ZH� GLVFXVV� WKH+HUILQGKDO�VSHFLDOL]DWLRQ�LQGH[�ZH�ZLOO�RQO\�UHIHU�WR�WKH�LQGH[�FRPSXWHG�RQ�WKH�ZKROHGDWDVHW�7KH� PRGHO� LQ� WKH� VHFRQG� FROXPQ� RI� 7DEOH� �� DQDO\]HV� WKH� HIIHFW� RI� FROOHFWLYHEDUJDLQLQJ�FKDUDFWHULVWLFV�RQ�WKH�XQHPSOR\PHQW�VSHFLDOL]DWLRQ�UHODWLRQVKLS�E\�PHDQV
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RI� WKH� LQWHUDFWLRQ� YDULDEOHV� LOOXVWUDWHG� LQ� WKH� SUHYLRXV� VHFWLRQV�� ,Q� WKLV� PRGHO� WKHVSHFLDOL]DWLRQ� LQGH[� LV� VWLOO�SRVLWLYH��EXW�KLJKO\� LQVLJQLILFDQW��7KH� FRHIILFLHQWV�RI� WKHLQWHUDFWLRQ�EHWZHHQ�WKH�+HUILQGKDO�LQGH[�DQG�ERWK�XQLRQ�GHQVLW\�GXPPLHV��DV�ZHOO�DVWKH� LQWHUDFWLRQ� ZLWK� WKH� EDUJDLQLQJ� FRYHUDJH� GXPP\�� DUH� SRVLWLYH� DQG� VLJQLILFDQW�7KHVH� UHVXOWV� DUH� FRQVLVWHQW� ZLWK� WKH� K\SRWKHVLV� RI� D� 8�VKDSHG� XQHPSOR\PHQW�VSHFLDOL]DWLRQ� UHODWLRQVKLS��:KLOH� LQ� WKRVH� FRXQWULHV� ZLWK� HLWKHU� YHU\� ZHDN� RU� YHU\VWURQJ�FROOHFWLYH�EDUJDLQLQJ�V\VWHPV�WKH�UHJLRQDO�VSHFLDOL]DWLRQ�OHYHO�VHHPV�WR�KDYH�DQLQFUHDVLQJ� LPSDFW� RQ� WKH� UHJLRQDO� XQHPSOR\PHQW� UDWH�� ,Q� WKH� LQWHUPHGLDWH� VLWXDWLRQ�ZKLFK�LV�PHDVXUHG�E\�WKH�UHIHUHQFH�FDWHJRU\��WKH�VSHFLDOL]DWLRQ�OHYHO�VHHPV�WR�KDYH�QRLQIOXHQFH�RQ�WKH�XQHPSOR\PHQW�UDWH�0RUH�LQ�GHWDLOV��RXU�UHVXOWV�VXJJHVW� WKDW� WKH�HIIHFW�RI�XQLRQ�GHQVLW\�DQG�FROOHFWLYHEDUJDLQLQJ� FRYHUDJH� LQ� VKDSLQJ� WKH� XQHPSOR\PHQW�VSHFLDOL]DWLRQ� UHODWLRQVKLS� LV� ±FHWHULV� SDULEXV� ±� KLJKHU� WKDQ� WKH� OHYHO� DW� ZKLFK� EDUJDLQLQJ� WDNHV� SODFH�� 6LQFH� LQ(XURSHDQ� FRXQWULHV�� ZLWK� WKH� RQO\� H[FHSWLRQ� RI� 8.�� WKH� GHJUHH� RI� FHQWUDOL]DWLRQ� LVDOZD\V� UHODWLYHO\� KLJK�� WKLV� LQGLFDWRU� PLJKW� VKRZ� D� ORZ� YDULDELOLW\�� :H� PLJKWWKHUHIRUH� H[SHFW� WKH� SHUFHQWDJH� RI�ZRUNHUV� DIIHFWHG� E\� WKH� FROOHFWLYH� DJUHHPHQWV� WRSOD\�D�ELJJHU�UROH�WKDQ�WKH�GHJUHH�RI�FHQWUDOL]DWLRQ�LQ�RXU�DQDO\VLV��)URP�DQ�HFRQRPLFSRLQW� RI� YLHZ�� ZH� PLJKW� H[SHFW� WKH� GHJUHH� RI� FHQWUDOL]DWLRQ� WR� SOD\� D� UROH� LQ� WKHDQDO\VLV�RQO\�ZKHQ�WKH�QXPEHU�RI�ZRUNHUV�DIIHFWHG�E\�FROOHFWLYH�EDUJDLQLQJ�GHFLVLRQVLV� UHODWLYHO\� KLJK�� $V� D� UHVXOW�� WKH� HIIHFW� RI� WKH� LQGLFDWRU� DERXW� WKH� GHJUHH� RIFHQWUDOL]DWLRQ�PLJKW�EH�FRQGLWLRQDO� WR� WKH�YDOXH�RI� WKH�XQLRQ�GHQVLW\�DQG�EDUJDLQLQJFRYHUDJH�LQGLFDWRUV�,Q�WKH�VXEVHTXHQW�HVWLPDWLRQV�VKRZQ�LQ�7DEOH���ZH�DGG�WKH�&%' GXPPLHV�DPRQJWKH�UHJUHVVRUV�RI�HTXDWLRQ������/LNH�LQ�WKH�ILUVW�WZR�FROXPQV�RI�7DEOH����WKH�HVWLPDWLRQLV� FRPSXWHG� E\�PHDQV� RI�2/6� UXQ� RQ� WKH� ZLWKLQ� WUDQVIRUPDWLRQ�� 6LQFH� WKH\�PLJKWFKDQJH�WKHLU�YDOXH�±�IURP�]HUR�WR�RQH�RU�YLFH�YHUVD�±�RYHU�WLPH��WKH�&%' GXPPLHV�DUHQRW�FRQVWDQW�DQG�FDQ�WKHUHIRUH�EH�HVWLPDWHG�DOVR�LQ�WKH�IUDPHZRUN�RI�WKH�IL[HG�HIIHFWPRGHO��6XFK� IXUWKHU� H[SODQDWRU\�YDULDEOHV�PLJKW� EH� LQWHUSUHWHG� DV� DYHUDJH� OHYHOV� RIWKH� ORJ� XQHPSOR\PHQW� UDWH� WKDW� DUH� FRPPRQ� WR� DOO� FRXQWULHV�ZLWK� VLPLODU� FROOHFWLYHEDUJDLQLQJ� FKDUDFWHULVWLFV�� $V� D� UHVXOW�� WKH� ZLWKLQ� WUDQVIRUPDWLRQ� �UHJLRQDO� IL[HGHIIHFWV��RQO\�FDSWXUH�WKH�UHPDLQLQJ�VSHFLILF�UHJLRQDO�HIIHFWV��QHDW�RI�WKH�SDUWLDO�PHDQVFDSWXUHG�E\�WKH�&%' WHUPV�,Q� WKH� WKLUG� FROXPQ�RI� 7DEOH� ��ZH� DGG� WKH�&%' GXPPLHV� DQG� DVVXPH� WKDW� WKHLUFRHIILFLHQWV�DUH�WKH�VDPH�DFURVV�WKH�WZR�SDUWV�RI�WKH�GDWDVHW�� ,Q�WKH�IRXUWK�FROXPQ�RI
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7DEOH���ZH�DOORZ�WKH�FRHIILFLHQWV�RI�WKH�&%' GXPPLHV�WR�GLIIHU�DFURVV�WKH�WZR�SDUWVRI� WKH�GDWDVHW�� DV�ZH�GLG� IRU� WKH�+HUILQGKDO� LQGH[�DQG� WKH� UHJLRQDO� IL[HG�HIIHFW��7KHUHVXOWV�RI�WKH�PRGHO�VKRZQ�LQ�FROXPQ�����RI�7DEOH���DUH�FRQVLVWHQW�ZLWK�RXU�SUHYLRXVILQGLQJV��7KH�VORSH�RI�WKH�VSHFLDOL]DWLRQ�LQGH[�VHHPV�WR�EH�SRVLWLYH�VLJQLILFDQW�RQO\�LQWKRVH� FRXQWULHV� ZLWK� KLJK� DQG� LQ� WKRVH� FRXQWULHV� ZLWK� ORZ� XQLRQ� GHQVLW\�� 7KHFRHIILFLHQWV�RI�WKH�OHYHO�HIIHFWV�±�WKH�&%' GXPPLHV�±�VHHP�WR�EH�JHQHUDOO\�FRQVLVWHQWZLWK� ZKDW� IRXQG� LQ� WKH� SUHYLRXV� OLWHUDWXUH� LQ� VOLJKWO\� GLIIHUHQW� FRQWH[WV� �VHH�� IRUH[DPSOH��1LFNHOO���������,Q�WKH�ILUVW�SDUW�RI�WKH�GDWDVHW��ZKHQ�WKH�PDQXIDFWXULQJ�VHFWRULV� VXEGLYLGHG� LQ� D� FHUWDLQ� QXPEHU� RI� VXE�VHFWRUV�� KLJKHU� XQLRQ� GHQVLW\� VHHPV� WRLQFUHDVH�XQHPSOR\PHQW��+RZHYHU�� D� ORZ� FHQWUDOL]DWLRQ� OHYHO� VHHPV� WR� EH� FRUUHODWHGZLWK�FRPSDUDWLYHO\�ORZHU�YDOXHV�RI�WKH�ORJ�XQHPSOR\PHQW�UDWH��,Q�WKH�VHFRQG�SDUW�RIWKH�GDWDVHW��ZKHQ�WKH�PDQXIDFWXULQJ�VHFWRU�LV�QRW�VXEGLYLGHG�LQ�VXE�VHFWRUV��ERWK�WKH+LJK�8QLRQ�'HQVLW\�GXPP\��DQG�WKH�+LJK�&HQWUDOL]DWLRQ�GXPP\�KDYH�QHJDWLYH�DQGVLJQLILFDQW� YDOXHV�� 7KRXJK� ZH� FDQQRW� UXOH� RXW� WKH� SRVVLELOLW\� WKDW� D� GLIIHUHQWFODVVLILFDWLRQ�RI�HFRQRPLF�DFWLYLWLHV�PLJKW� UHYHDO�D�GLIIHUHQW�EHKDYLRU�RI� WKH� VHUYLFHVHFWRU�FRPSDUHG�WR�WKH�PDQXIDFWXULQJ�VHFWRU��WKLV�ODVW�UHVXOW�VKRXOG�EH�LQWHUSUHWHG�ZLWKFDXWLRQ��7KH�VKRUW�OHQJWK�RI�WKH�VHULHV�DQG�WKH�ORZ�YDULDELOLW\�RI�WKH�&%' GXPPLHV�GRQRW� DOORZ� D� GHHSHU� DQDO\VLV� RI� WKH� GLIIHUHQFHV� EHWZHHQ� WKH� WZR� FODVVLILFDWLRQV� RIHFRQRPLF�DFWLYLWLHV��7KLV�UHVHDUFK�GLUHFWLRQ�LV�WKHUHIRUH�OHIW�IRU�IXWXUH�UHVHDUFKHV�
�� &21&/86,216
,Q� WKLV� SDSHU� ZH� DQDO\]HG� WKH� UHODWLRQVKLS� EHWZHHQ� UHJLRQDO� XQHPSOR\PHQW� DQGUHJLRQDO� VHFWRUDO� VSHFLDOL]DWLRQ� LQ� (8� FRXQWULHV��&RQVLVWHQWO\�ZLWK� SUHYLRXV� VWXGLHV�ZH� ILQG� WKDW� KLJKHU� �ORZHU�� UHJLRQDO� XQHPSOR\PHQW� UDWH� LV� FRUUHODWHG� ZLWK� KLJKHU�ORZHU��UHJLRQDO�VHFWRUDO�VSHFLDOL]DWLRQ�:H� DOVR� DQDO\]H� WKH� HIIHFW� RI� FROOHFWLYH� EDUJDLQLQJ� LQVWLWXWLRQV� RQ� WKHXQHPSOR\PHQW�VSHFLDOL]DWLRQ� UHODWLRQVKLS�� ILQGLQJ� D� VWURQJ� SRVLWLYH� FRUUHODWLRQ� LQWKRVH� FRXQWULHV� ZLWK� HLWKHU� YHU\� KLJK� RU� YHU\� ORZ� XQLRQ� GHQVLW\�� 7KH� GHJUHH� RIFRRUGLQDWLRQ�FHQWUDOL]DWLRQ� VHHPV� WR� KDYH� QR� HIIHFW� RQ� WKH� XQHPSOR\PHQW�VSHFLDOL]DWLRQ�UHODWLRQVKLS��$�SRVVLEOH�H[SODQDWLRQ�IRU�WKLV�UHVXOW�LV�WKDW�WKH�GHJUHH�RIFHQWUDOL]DWLRQ� LV� OLNHO\� WR� SOD\� D� UHOHYDQW� UROH� RQO\� LQ� WKRVH� FRXQWULHV� ZKHUH� WKHQXPEHU�RI�ZRUNHUV�DIIHFWHG�E\�FROOHFWLYH�EDUJDLQLQJ�GHFLVLRQV�LV�UHODWLYHO\�KLJK�
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2XU� UHVXOWV� DUH� JHQHUDOO\� FRQVLVWHQW�ZLWK� WKH� K\SRWKHVLV� RI� WKH� H[LVWHQFH� RI� D�8�VKDSHG� UHODWLRQVKLS� EHWZHHQ� WKH� HIIHFW� RI� VHFWRUDO� VSHFLDOL]DWLRQ� RQ� XQHPSOR\PHQWDQG� WKH� OHYHO� RI� EDUJDLQLQJ� FRRUGLQDWLRQ�� 7KLV� PLJKW� KDYH� LQWHUHVWLQJ� SROLF\LPSOLFDWLRQV��,Q�WKRVH�FRXQWULHV�FKDUDFWHUL]HG�E\�VLWXDWLRQV�RI�HLWKHU�YHU\�ZHDN�RU�YHU\VWURQJ� FROOHFWLYH� EDUJDLQLQJ� DJUHHPHQWV� WKH� SRVLWLYH� XQHPSOR\PHQW�VSHFLDOL]DWLRQUHODWLRQVKLS�VXJJHVWV� WKH�SRVVLELOLW\�RI� UHGXFLQJ�UHJLRQDO�XQHPSOR\PHQW�GLIIHUHQWLDOVE\�IDYRULQJ�UHJLRQDO�GLYHUVLILFDWLRQ�RI�HFRQRPLF�DFWLYLWLHV��,Q�FRXQWULHV�FKDUDFWHUL]HGE\� WKH� LQWHUPHGLDWH� VLWXDWLRQ�� LQVWHDG�� JLYHQ� WKH� LQVLJQLILFDQW� XQHPSOR\PHQW�VSHFLDOL]DWLRQ� UHODWLRQVKLS�� VXFK� SROLFLHV� IDYRULQJ� UHJLRQDO� GLYHUVLILFDWLRQ� PLJKW� EHXQDEOH�WR�UHGXFH�UHJLRQDO�XQHPSOR\PHQW�GLVSDULWLHV�
5()(5(1&(6$LJLQJHU�� .��� %RHKHLP�� 0��� *XJOHU�� .��� 3IDIIHUPD\U�� 0�� DQG� :ROIPD\U�6FKQLW]HU�� <�� ������6SHFLDOLVDWLRQ� DQG� �*HRJUDSKLF�� &RQFHQWUDWLRQ� RI� (XURSHDQ� 0DQXIDFWXULQJ�� (QWHUSULVH� '*:RUNLQJ�3DSHU�1R����%DFNJURXQG�3DSHU�IRU� WKH� 
7KH�FRPSHWLWLYHQHVV�RI�(XURSHDQ� LQGXVWU\������5HSRUW
�$PLWL�� 0�� ������� 1HZ� 7UDGH� 7KHRULHV� DQG� ,QGXVWULDO� /RFDWLRQ� LQ� WKH� (8�� $� 6XUYH\� RI� (YLGHQFH�2[IRUG�5HYLHZ�RI�(FRQRPLF�3ROLF\���������������%DOWDJL��%��+��DQG�*ULIILQ��-��0���������6KRUW�DQG�/RQJ�5XQ�(IIHFWV� LQ�3RROHG�0RGHOV��,QWHUQDWLRQDO(FRQRPLF�5HYLHZ�����������������%ODQFKDUG��2��-��DQG�:ROIHUV�� -�� �������7KH�5ROH�RI�6KRFNV�DQG�,QVWLWXWLRQV� LQ� WKH�5LVH�RI�(XURSHDQ8QHPSOR\PHQW��7KH�$JJUHJDWH�(YLGHQFH��7KH�(FRQRPLF�-RXUQDO������&��&���%RUJKLMV��$���(GHUYHHQ�� 6�� DQG� GH�0RRLM��5��$�� �������(XURSHDQ�:DJH�&RRUGLQDWLRQ��1LJKWPDUH� RU'UHDP�WR�&RPH�7UXH"��&3%�'LVFXVVLRQ�3DSHU�1R������%U�OKDUW��0�� ������� (FRQRPLF� *HRJUDSK\�� ,QGXVWU\� /RFDWLRQ� DQG� 7UDGH�� 7KH� (YLGHQFH�� 7KH�:RUOG(FRQRP\�����&DOPIRUV��/���������&HQWUDOLVDWLRQ�RI�:DJH�%DUJDLQLQJ�DQG�0DFURHFRQRPLF�3HUIRUPDQFH���D�6XUYH\�2(&'�(FRQRPLF�6WXGLHV�������������&DOPIRUV�� /�� DQG� 'ULIILOO�� -�� ������� %DUJDLQLQJ� 6WUXFWXUH�� &RUSRUDWLVP�� DQG� 0DFURHFRQRPLF3HUIRUPDQFH��(FRQRPLF�3ROLF\����������&RPEHV��3��3��DQG�'XUDQWRQ��*���������/DERU�3RROLQJ��/DERU�3RDFKLQJ��DQG�6SDWLDO�&OXVWHULQJ��&HQWUHIRU�(FRQRPLF�3HUIRUPDQFH��/RQGRQ�6FKRRO�RI�(FRQRPLFV�DQG�3ROLWLFDO�6FLHQFH�'LDPRQG��&��$��DQG�6LPRQ��&��-���������,QGXVWULDO�6SHFLDOL]DWLRQ�DQG�WKH�5HWXUQV�WR�/DERU��-RXUQDO�RI/DERU�(FRQRPLFV����������������(($*��(XURSHDQ�(FRQRPLF�$GYLVRU\�*URXS��DW�&(6LIR� �������3D\�6HWWLQJ�6\VWHPV� LQ�(XURSH��2Q�*RLQJ�'HYHORSPHQWV�DQG�3RVVLEOH�5HIRUPV��LQ�5HSRUW�RQ�WKH�(XURSHDQ�(FRQRP\�������������)DLQL��5���������7UDGH�8QLRQV�DQG�5HJLRQDO�'HYHORSPHQW��(XURSHDQ�(FRQRPLF�5HYLHZ�������������+DOOHW�� 0�� ������� 5HDO� &RQYHUJHQFH� DQG� &DWFKLQJ�XS� LQ� WKH� (8�� SDSHU� SUHVHQWHG� WR� WKH� ZRUNVKRS
6WUXFWXUDO�)XQGV�DQG�&RQYHUJHQFH
��7KH�+DJXH�,]UDHOL��2��DQG�0XUSK\��.��-�� �������7KH�(IIHFW�RI� ,QGXVWULDO�'LYHUVLW\�RQ�6WDWH�8QHPSOR\PHQW�5DWHDQG�3HU�&DSLWD�,QFRPH��7KH�$QQDOV�RI�5HJLRQDO�6FLHQFH��������������.XKQ��3���������8QLRQV�DQG� WKH�(FRQRP\��:KDW�:H�.QRZ��:KDW�:H�6KRXOG�.QRZ��7KH�&DQDGLDQ-RXUQDO�RI�(FRQRPLFV�������������������0DOL]LD��(��(��DQG�.H��6���������7KH�,QIOXHQFH�RI�(FRQRPLF�'LYHUVLW\�RQ�8QHPSOR\PHQW�DQG�6WDELOLW\�-RXUQDO�RI�5HJLRQDO�6FLHQFH�����������������0DUNRZLW]��+���������3RUWIROLR�6HOHFWLRQ��7KH�-RXUQDO�RI�)LQDQFH��������������0XQUR�� -��0�� DQG�6FKDFKWHU��*�� �������5HJLRQDO� ,QGXVWULDO� 6SHFLDOL]DWLRQ� DQG� 3DWWHUQV� RI� 6WUXFWXUDO8QHPSOR\PHQW� LQ� WKH� (XURSHDQ� 8QLRQ�� LQ�5HJLRQDO� &RKHVLRQ� DQG� &RPSHWLWLRQ� LQ� WKH� $JH� RI*OREDOL]DWLRQ�� HG�� E\�+��.RKQR��3��1LMNDPS�DQG� -��3RRW��&KHOWHQKDP� �8.���(GZDUG�(OJDU�� ��������
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