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)LQDOO\�� WKH� LPSOLFDWLRQV� RI� UHPRWHQHVV� FDQ� DOVR� EH� WHVWHG� E\� VSOLWWLQJ� WKHVDPSOH�RI� UHJLRQV� LQWR� LQWHUDFWLQJ�XUEDQ�DJJORPHUDWLRQV�DQG�UHODWLYHO\� LVRODWHG� UXUDODUHDV�� ,I�PRQRSVRQ\� LV�PRUH�SUHYDOHQW� LQ� WKH� ODWWHU� W\SH�RI� UHJLRQV�� WKH�ZDJH� FXUYHZLOO�EH�PRUH�HODVWLF�LQ�WKHVH�UXUDO�DUHDV��,Q�DGGLWLRQ��ZH�ZRXOG�H[SHFW�WKDW�WKH�HIIHFW�RIVSDWLDO�LQWHUDFWLRQ�RQ�ZDJHV�ZLOO�EH�OHVV�LQ�D�VDPSOH�RI�UXUDO�UHJLRQV�7KH� DERYH�K\SRWKHVHV� DUH� WHVWHG�E\�PHDQV�RI�RXU� SDQHO� RI�ZDJH� DQG� ODERXUPDUNHW� YDULDEOHV� IRU� WKH� ���� HPSOR\PHQW� UHJLRQV� RI� WKH� IRUPHU� :HVW� *HUPDQ\�H[FOXGLQJ�:HVW�%HUOLQ��RYHU�WKH�SHULRG������WR�������&RQYHQWLRQDO�ZDJH�FXUYHV�DUHHVWLPDWHG��DQG�FRPSDUHG�ZLWK�HDUOLHU� ILQGLQJV�� LQ� WKH�QH[W� VHFWLRQ��6HFWLRQ��� WHVWV� DUDQJH�RI�VSDWLDO�HIIHFWV�
����$QRWKHU�ORRN�DW�WKH�ZDJH�FXUYH�LQ�*HUPDQ\,Q� WKLV� VHFWLRQ�ZH� SUHVHQW� HVWLPDWHV� RI� D� FRQYHQWLRQDO�ZDJH� FXUYH� XVLQJ� D� GDWD� VHWSURYLGHG� E\� WKH� *HUPDQ� ,QVWLWXWH� IRU� (PSOR\PHQW� 5HVHDUFK� �,$%� ,QVWLWXW� I�U$UEHLWVPDUNW�XQG�%HUXIVIRUVFKXQJ���FRQWDLQLQJ�GDWD�RQ�IXOO�WLPH�ZRUNHUV�HPSOR\HG�LQZHVWHUQ�*HUPDQ\��7KH�GDWD��ZKLFK�DUH�RQO\�DYDLODEOH�LQ�DJJUHJDWHG�IRUP�DW�WKH�VSDWLDOOHYHO�RI�����UHJLRQV��FRQWDLQ�LQIRUPDWLRQ�DERXW�DYHUDJH�GDLO\�ZDJHV�DQG�WKH�DYHUDJHXQHPSOR\PHQW� UDWH� LQ� HDFK� UHJLRQ�� ,QIRUPDWLRQ� DERXW� WKH� QXPEHU� RI� SHUVRQVHPSOR\HG� VXEGLYLGHG� E\� JHQGHU�� VL]H� RI� ILUP�� LQGXVWU\� DQG� OHYHO� RI� HGXFDWLRQ� LVDYDLODEOH�DV�ZHOO��)LJXUH� �� VKRZV� WKH� VSDWLDO� YDULDWLRQ� RI� WKH� XQHPSOR\PHQW� UDWH� DFURVV�:HVW*HUPDQ� UHJLRQV�� LQ� ������ 7KH� VSDWLDO� SDWWHUQ� VXJJHVWV� WKH� SUHVHQFH� RI� D� SRVLWLYHFRUUHODWLRQ�RI�XQHPSOR\PHQW�UDWHV�DPRQJ�QHLJKERXULQJ�UHJLRQV��7KH�XQHPSOR\PHQWUDWH� VHHPV� WR� EH� JHQHUDOO\� ORZHU� LQ� WKH� VRXWK� WKDQ� LQ� QRUWK�� 7KH� KLJKHVW� OHYHOV� RIXQHPSOR\PHQW�DUH�LQ�WKRVH�QRUWKHUQ�UHJLRQV�ERUGHULQJ�WKRVH�EHORQJLQJ�WR�WKH�IRUPHU(DVW�*HUPDQ\�

)LJXUH���DERXW�KHUH
7KH� SUHVHQFH� DQG� HIIHFW� RI� VXFK� VSDWLDO� SDWWHUQV� LQ� XQHPSOR\PHQW� UDWHV� DQGWKHLU� LPSDFW� RQ� ZDJH� OHYHOV� ZLOO� EH� LQYHVWLJDWHG� IXUWKHU� LQ� WKH� QH[W� VHFWLRQ� RI� WKLV

� 0RUH�GHWDLOHG�LQIRUPDWLRQ�RQ�WKH�GDWD�VHW�FDQ�EH�IRXQG�LQ�WKH�$QQH[�
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SDSHU�� :H� ILUVW� UH�HVWLPDWH� FRQYHQWLRQDO� *HUPDQ� ZDJH� FXUYHV� ZLWK� RXU� DYDLODEOHUHJLRQDO�GDWD�8VLQJ�D�SDQHO�RQ�WKH�DYHUDJH�ZDJH�LQ�HDFK�RI�WKH�UHJLRQV��WKHUH�DUH�WZR�ZD\VWR�FRQWURO�IRU�FRPSRVLWLRQ�HIIHFWV��)LUVW��DQ�H[SHFWHG�UHJLRQDO�ZDJH�FDQ�EH�FRPSXWHGWKDW�DSSOLHV�WKH�QDWLRQDO�ZDJH�IRU�HDFK�JURXS�WR�WKH�ORFDO�FRPSRVLWLRQ�RI�HPSOR\PHQWDFURVV�JURXSV��7KH�H[SHFWHG�ZDJH� LV� WKHQ� LQFOXGHG� DV�DQ�DGGLWLRQDO� UHJUHVVRU� LQ� WKHZDJH� HTXDWLRQ��%XHWWQHU� �����D�� DGRSWHG� WKLV� DSSURDFK� DQG� FRQVLVWHQWO\� IRXQG� WKDWWKLV� UHJUHVVRU� KDG� D� FRHIILFLHQW� RI� FORVH� WR� RQH�� 7KH� DOWHUQDWLYH� LV� WR� FRQWURO� IRUFRPSRVLWLRQ�HIIHFWV�E\� LQVHUWLQJ�FRPSRVLWLRQ�YDULDEOHV�RQ� WKH� ULJKW�KDQG�VLGH�RI� WKHHDUQLQJV�HTXDWLRQ�� ,Q� WKH�DEVHQFH�RI� DSSURSULDWHO\�GLVDJJUHJDWHG�QDWLRQDO�ZDJH�GDWDWKDW�PDWFKHG�RXU�UHJLRQDO�GDWD��WKLV�LV�WKH�RQO\�RSWLRQ�DYDLODEOH�ZLWK�WKH�SUHVHQW�GDWDDQG�WKLV�PHWKRG�KDV�WKHUHIRUH�EHHQ�DGRSWHG�LQ�WKH�UHVHDUFK�UHSRUWHG�LQ�WKLV�SDSHU��2XUHVWLPDWLRQ�RI�WKH�ZDJH�FXUYH�LV�WKHUHIRUH�EDVHG�RQ�WKH�IROORZLQJ�VSHFLILFDWLRQ�
� � ��
� MWWMMWMWMWMW IGXX\ HGJED ������ [ ���

ZKHUH�\MW LV� WKH�QDWXUDO� ORJDULWKP�RI� WKH�DYHUDJH�ZDJH�LQ�UHJLRQ� M DW� WLPH� W��XMW LV� WKHQDWXUDO�ORJDULWKP�RI�WKH�XQHPSOR\PHQW�UDWH�LQ�UHJLRQ�M DW�WLPH�W DQG��XMW�� LV�LWV�VTXDUH�7KH�WHUPV�GM DQG�IW DUH�IL[HG�HIIHFWV�RYHU�UHJLRQV�DQG�WLPH�UHVSHFWLYHO\�ZKLOH�HMW LV�WKHVWRFKDVWLF�GLVWXUEDQFH�WHUP��)LQDOO\�� WKH�WHUP [MW FRQWDLQV� LQIRUPDWLRQ�DERXW� UHJLRQDOHPSOR\PHQW� FKDUDFWHULVWLFV� REWDLQHG� XVLQJ� IRXU� GLIIHUHQW� ZD\V� RI� JURXSLQJ� WKHQXPEHU�RI�HPSOR\HHV�:DJHV� RI� IHPDOH� ZRUNHUV� DUH� IRXQG� WR� EH� OHVV� UHVSRQVLYH� WR� WKH� ORFDOXQHPSOR\PHQW� UDWH� WKDQ� ZDJHV� RI� PDOH� ZRUNHUV� LQ� PDQ\� ZDJH� FXUYH� HVWLPDWLRQV�%DOWDJL� DQG� %OLHQ�� ������ SURYLGH� HYLGHQFH� IRU� ZHVWHUQ� *HUPDQ\��� 7KLV� UHVXOW� LVXVXDOO\� H[SODLQHG� E\� WKH� KLJKHU� HODVWLFLW\� RI� ZRPHQ¶V� ODERXU� VXSSO\� FXUYH�� $QDJJUHJDWH� DQDO\VLV� QHJOHFWLQJ� WKH� SRVVLEOH� H[LVWHQFH� RI� JHQGHU�VSHFLILF�ZDJH� FXUYHVZRXOG�SUREDEO\�XQGHUHVWLPDWH�WKH�XQHPSOR\PHQW�HODVWLFLW\�RI�SD\�IRU�PHQ�LQ�ZHVWHUQ*HUPDQ\�� 8QIRUWXQDWHO\�� WKH� GDWD� DYDLODEOH� IRU� RXU� DQDO\VLV� DUH� WRR� DJJUHJDWHG� WRDOORZ�XV�WR�HVWLPDWH�ZDJH�FXUYHV�VHSDUDWHO\�IRU�PHQ�DQG�ZRPHQ��,QVWHDG��WKH�VKDUH�RI
� 6HH��IRU�H[DPSOH��.LOOLQJVZRUWK���������7KH�JUHDWHU�VXSSO\�HODVWLFLW\�RI�ZRPHQ�UHGXFHV�WKH�SRWHQWLDOIRU�PRQRSVRQLVWLF�ZDJH�VHWWLQJ�E\�ORFDO�HPSOR\HUV��+RZHYHU��WKH�ORZHU�IHPDOH�HODVWLFLW\�LV�QRW�HQWLUHO\XQGLVSXWHG��%DOWDJL�HW�DO���������DQG�.HQQHG\�DQG�%RUODQG��������ILQG�WKDW�WKH�ZDJH�FXUYH�HODVWLFLW\�RIZRPHQ�LV�JUHDWHU�WKDQ�WKDW�RI�PHQ��XVLQJ�GDWD�RQ�(DVW�*HUPDQ\�DQG�$XVWUDOLD�UHVSHFWLYHO\�
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ZRPHQ�LQ�UHJLRQ�M DW�WLPH�W SURYLGHV�D�OHYHO�HIIHFW�RQ�ZDJHV�E\�JHQGHU�WKDW�LV�WKH�ILUVWFRQWURO�YDULDEOH�LQFOXGHG�LQ�WKH�YHFWRU�[MW�6HFRQGO\�� DV�QRWHG� LQ� WKH�SUHYLRXV� VHFWLRQ�� VPDOO� ILUPV�KDYH� OHVV�PRQLWRULQJFRVWV� DQG� RIIHU� GLIIHUHQW� HPSOR\PHQW� RSSRUWXQLWLHV� WKDQ� ODUJH� ILUPV�� OHDGLQJ� WR� WKHODWWHU� XVXDOO\� SD\LQJ� KLJKHU�ZDJHV� �H�J��� 5LQJXHGH�� ������� 7KH� SURSRUWLRQ� RI� VPDOOILUPV�HVWDEOLVKHG�LQ�D�SDUWLFXODU�UHJLRQ�PD\�FRQVHTXHQWO\�KDYH�DQ�LQIOXHQFH�RQ�ORFDOZDJHV��)RU�WKHVH�UHDVRQV�WKH�VHFRQG�FRQWURO�YDULDEOH�LQFOXGHG�LQ�WKH�URZ�YHFWRU�[MW LVWKH�VKDUH�RI�ZRUNHUV�HPSOR\HG�LQ�VPDOO�ILUPV�ZLWK�OHVV�WKDQ����HPSOR\HHV�LQ�UHJLRQ�MDW�WLPH�W�)XUWKHUPRUH�� VLQFH� 0LQFHU¶V� FODVVLF� FRQWULEXWLRQ� RQ� WKH� GHWHUPLQDQWV� RIHDUQLQJV� �0LQFHU�� ������� LW� LV�ZHOO� NQRZQ� WKDW� HGXFDWLRQ� LV� D� SULPH� GHWHUPLQDQW� RIHDUQLQJV�� *LYHQ� RXU� XVH� RI� DJJUHJDWH� GDWD� ZH� ZRXOG� H[SHFW� HGXFDWLRQ� WR� H[HUW� DFRPSRVLWLRQ�HIIHFW�� WKH�DYHUDJH�ZDJH�ZLOO�EH� ORZHU� LQ� UHJLRQV�ZLWK�D� UHODWLYHO\� OHVVHGXFDWHG�ZRUN�IRUFH��2Q� WKH�EDVLV�RI� WKHVH�FRQVLGHUDWLRQV�� WKH� WKLUG�FRQWURO�YDULDEOHZH�LQFOXGH�LQ�WKH�YHFWRU�[MW LV�WKH�VKDUH�RI�OHVV�HGXFDWHG�ZRUNHUV�LQ�UHJLRQ�M DQG�WLPH�W�)LQDOO\��ZDJHV�PD\�GLIIHU� VXEVWDQWLDOO\� DFURVV� VHFWRUV�� )XUWKHUPRUH��ZH�PD\H[SHFW�UXUDO�UHJLRQV�WR�KDYH�RQ�DYHUDJH�ZDJHV�WKDW�DUH�ORZHU�WKDQ�LQ�XUEDQL]HG�UHJLRQVGXH� WR� DJJORPHUDWLRQ� DGYDQWDJHV� RI� WKH� ODWWHU� DQG� WKH� DVVRFLDWHG� SURGXFWLYLW\� JDLQV�H�J���)XMLWD�DQG�7KLVVH���������6LQFH�ZH�PD\�LGHQWLI\�UXUDO�DUHDV�DV�WKRVH�UHJLRQV�LQZKLFK�WKH�SHUFHQWDJH�RI�SHRSOH�HPSOR\HG�LQ�DJULFXOWXUH�LV�UHODWLYHO\�KLJK��WKH�IRXUWKFRQWURO� YDULDEOH� ZH� LQFOXGH� LQ� WKH� YHFWRU� [MW LV� WKH� VKDUH� RI� ZRUNHUV� HPSOR\HG� LQDJULFXOWXUH�LQ�UHJLRQ�M DQG�WLPH�W�*LYHQ� WKH� DERYH�PHQWLRQHG� GDWD� IUDPHZRUN� DQG� GDWD�� ZH� ILUVW� HVWLPDWHG� DFRQYHQWLRQDO�ZDJH� FXUYH� XVLQJ� D� VWDQGDUG�2/6�)(� �2UGLQDU\� /HDVW� 6TXDUHV�� )L[HG(IIHFW��DSSURDFK�� 7KH�UHVXOWV�RI�WKLV�HVWLPDWLRQ�DUH�VKRZQ�LQ�WKH�ILUVW�WZR�FROXPQV�RI7DEOH���
7DEOH���DERXW�KHUH

7KH�HVWLPDWHV� LQ�7DEOH���DOORZ� IRU�D�YDU\LQJ�HODVWLFLW\��&RPSDULQJ�FROXPQV�����DQG����� WKH� ORJDULWKP� RI� WKH� XQHPSOR\PHQW� UDWH� SHUIRUPV� FOHDUO\� EHWWHU� WKDQ� WKH
� 7KHVH�HVWLPDWLRQV�KDYH�EHHQ�FDUULHG�RXW�XVLQJ�6WDWD�� �XSGDWHG�YHUVLRQ��
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UHFLSURFDO�RI�WKH�XQHPSOR\PHQW�UDWH��7KH�HODVWLFLW\�DW�WKH�PHDQ�XQHPSOR\PHQW�UDWH�RI����� SHUFHQW� LV� ������ EDVHG� RQ� FROXPQ� ����� DQG� WKH� HODVWLFLW\� LV� GHFOLQLQJ� DW� JUHDWHUXQHPSOR\PHQW� UDWHV�� DV� H[SHFWHG�� 7KH� HODVWLFLW\� LV� UDWKHU� VPDOOHU� WKDQ� LQ� HDUOLHUUHVHDUFK� RQ� ZHVWHUQ� *HUPDQ\�� WR� ZKLFK� WKH� DJJUHJDWHG� QDWXUH� RI� WKH� GDWD� DQG� WKHOLPLWHG� UDQJH� RI� FRQWUROV� XQGRXEWHGO\� FRQWULEXWHG�� 1RQHWKHOHVV�� WKH� ZDJH� FXUYH� LVVWDWLVWLFDOO\�VLJQLILFDQW�DQG�WKH�GDWD�GR�SHUPLW�LGHQWLILFDWLRQ�RI�VSDWLDO�HIIHFWV��DV�ZLOOEH�VKRZQ�EHORZ�*LYHQ� WKDW� WKH�GDWD�DUH�DJJUHJDWHG� WR� WKH� UHJLRQDO� OHYHO�� WKH� ORJDULWKP�RI� WKHXQHPSOR\PHQW� UDWH� LV� OLNHO\� WR� EH� DQ� HQGRJHQRXV� UHJUHVVRU�� 7KH� +DXVPDQ� WHVWSHUIRUPHG�RQ�WKH�VSHFLILFDWLRQ�RI�FROXPQ�����LQ�7DEOH���JLYHV�D�YDOXH�RI��������ZKLFKLV� VLJQLILFDQW� DW� WKH� �� SHUFHQW� OHYHO�� *LYHQ� WKH� HQGRJHQHLW\� RI� XQHPSOR\PHQW�� ZHFRQFOXGH�WKDW�D�WZR�VWDJH�OHDVW�VTXDUHV� ��6/6��HVWLPDWRU� LV�UHTXLUHG��)RU� WKLV�UHDVRQZH�DSSOLHG�D��6/6�HVWLPDWLRQ�DSSURDFK�ZLWK�IL[HG�HIIHFWV���6/6�)(���ZLWK�WKH�UHVXOWVVKRZQ� LQ� WKH� ODVW� WZR� FROXPQV� RI� 7DEOH� ��� 7KH� LQVWUXPHQWV� XVHG� IRU� WKH� �6/6HVWLPDWLRQ�DUH� WKH�H[RJHQRXV�YDULDEOHV� DQG� WKH� ORJDULWKP�RI� WKH�XQHPSOR\PHQW� UDWHZLWK�D�RQH�\HDU�ODJ��&RQVHTXHQWO\��VHYHQ�\HDUV�RI�REVHUYDWLRQV�ZHUH�DYDLODEOH����������� $JDLQ�WKH�XQHPSOR\PHQW�UDWH�LQ�UHFLSURFDO�IRUP LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�EXW�WKH�ZDJH�FXUYH�LV�SUHVHQW�ZKHQ�XVLQJ�WKH�ORJDULWKP�RI�WKH�XQHPSOR\PHQW�UDWH�DQGLWV�VTXDUH�DV�UHJUHVVRUV��$W�WKH�PHDQ�XQHPSOR\PHQW�UDWH��WKH�XQHPSOR\PHQW�HODVWLFLW\RI�SD\�LV�QRZ��������DQG�IXUWKHU�GHFOLQLQJ�DW�KLJKHU�XQHPSOR\PHQW�UDWHV��DV�H[SHFWHG�7KH� FRQWURO� YDULDEOHV� DUH� VWDWLVWLFDOO\� VLJQLILFDQW� LQ� DOO� VSHFLILFDWLRQV� DQG� VKRZ� WKHH[SHFWHG�VLJQV��H[FHSW�IRU�WKH�VKDUH�RI�OHVV�HGXFDWHG�ZRUNHUV�LQ�VRPH�FDVHV�*LYHQ� WKH� SDQHO� QDWXUH� RI� WKH� GDWD�� D� FKRLFH�PXVW� EH�PDGH EHWZHHQ� D� IL[HGHIIHFWV� RU� D� UDQGRP� HIIHFWV� VSHFLILFDWLRQ�� 7KH� WHVW� VWDWLVWLF� VXJJHVWHG� E\�.HDQH� DQG5XQNOH��������DQG�E\�%DOWDJL��������WR�FRPSDUH�WKH�IL[HG�HIIHFWV�PRGHO�ZLWK�WKH�ILUVWGLIIHUHQFH� HVWLPDWRU� KDV� D� YDOXH� RI� ��������ZKLFK� LV� QRW� VLJQLILFDQW� DW� FRQYHQWLRQDOOHYHOV� �WKH� WHVW� VWDWLVWLF� KDV� D� FKL�VTXDUH� GLVWULEXWLRQ� ZLWK� ��� GHJUHHV� RI� IUHHGRP��&RQVHTXHQWO\�� WKH� XVXDO� +DXVPDQ� WHVW� WR� FRPSDUH� WKH� IL[HG� DQG� UDQGRP� HIIHFWHVWLPDWRUV� LV� WKH� DSSURSULDWH� RQH�� 7KH� ODWWHU� WHVW�� ZLWK� D� YDOXH� RI� ������� UHMHFWV� WKHUDQGRP�HIIHFWV�PRGHO�LQ�IDYRXU�RI�WKH�IL[HG�HIIHFWV�RQH�� &RQVHTXHQWO\��WKH��6/6�)(PRGHO�RI�FROXPQ�����IRUPV�WKH�EHQFKPDUN�IRU�IXUWKHU�DQDO\VLV�
� 7KHVH�YDOXHV�UHIHU�WR�WKH�ORJ�OLQHDU�VSHFLILFDWLRQ�RI�WKH�PRGHO�JLYHQ�LQ�7DEOH����FROXPQ���
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����7HVWLQJ�IRU�VSDWLDO�HIIHFWV7KH�JHRJUDSKLFDO�XQLW�ZH�XVH� LQ� WKLV�DQDO\VLV� JHQHUDOO\�FRYHUV�D� VPDOO� JHRJUDSKLFDODUHD� WKDW� LQ�PDQ\� FDVHV�PD\� QRW� H[DFWO\� FRLQFLGH� ZLWK� D� ZHOO�GHILQHG� ORFDO� ODERXUPDUNHW� DUHD�� &RQVHTXHQWO\�� ZH� PD\� H[SHFW� D� KLJK� QXPEHU� RI� FRPPXWHUV� EHWZHHQQHLJKERXULQJ� UHJLRQV�� ZKLFK� PD\� EH� RQH� FDXVH� RI� UHJLRQDO� VSDWLDO� GHSHQGHQFH�� ,QRUGHU� WR� YHULI\� WKH� H[LVWHQFH� RI� VSDWLDO� GHSHQGHQFH� ZH� FRPSXWHG� WKH� 0RUDQ¶V� ,VWDWLVWLF� DQG� D� /DJUDQJH� 0XOWLSOLHU� �/0�� WHVW� VWDWLVWLF� RQ� WKH� YDULDEOHV� RI� LQWHUHVW�ZDJHV�DQG�XQHPSOR\PHQW��DV�SURSRVHG�E\�$QVHOLQ��������������� 7KLV�UHTXLUHV� WKHFRQVWUXFWLRQ�RI�D�VSDWLDO�ZHLJKW�PDWUL[��(DFK�HOHPHQW�RI� WKH�VSDWLDO�ZHLJKW�PDWUL[� LVSURSRUWLRQDO� WR� WKH� LQYHUVH� RI� WKH� (XFOLGHDQ� GLVWDQFH� EHWZHHQ� WKH� ORFDWLRQV� RI� WKHFRUUHVSRQGLQJ�UHJLRQDO�DXWKRULWLHV�RI�FRQWLJXRXV�UHJLRQV��)ROORZLQJ�%XHWWQHU������E��GLVWDQFHV� EHWZHHQ� QRQ�FRQWLJXRXV� UHJLRQV� DUH� DVVXPHG� WR� EH� LQILQLWH� DQG� WKHFRUUHVSRQGHQW�HOHPHQWV�RI� WKH�VSDWLDO�ZHLJKW�PDWUL[�DUH� WKHUHIRUH�]HUR��7KLV� LV�QRW�DKLJKO\� UHVWULFWLYH� DVVXPSWLRQ��$QDORJRXV� WR� WKH� FDVH� RI� WKH�PD[LPXP� ODJ� OHQJWK� LQWHPSRUDO�DXWRFRUUHODWLRQ��VRPH�FXW�RII�KDV�WR�EH�DVVXPHG��7KH�K\EULG�ZHLJKW�PDWUL[KHUH� LV� D� JRRG� FRPSURPLVH� EHWZHHQ� D� %RROHDQ� �]HUR�RQH�� ZHLJKW� PDWUL[� EDVHG� RQFRQWLJXLW\� DQG� D� IXOO� GLVWDQFH� PDWUL[��� )LQDOO\�� WKH� HOHPHQWV� RI� WKH� VSDWLDO� ZHLJKWPDWUL[�ZHUH�URZ�VWDQGDUGL]HG��WKDW�LV��WKH�HOHPHQWV�RI�HDFK�URZ�DGG�WR�XQLW\�7KH� UHVXOWV� DUH� UHSRUWHG� LQ� 7DEOH� ��� :KLOH� WKH� GLVWULEXWLRQ� RI� 0RUDQ¶V� ,VWDWLVWLF� GHSHQGV� RQ� WKH� DVVXPSWLRQV� UHJDUGLQJ� WKH� GDWD� JHQHUDWLQJ� SURFHVV�� VSDWLDODXWRFRUUHODWLRQ� LV� FOHDUO\�SUHVHQW� LQ�RXU�GDWD��7KLV� LV� FRQILUPHG�E\� WKH�/0 VWDWLVWLF�ZKLFK�LV�DV\PSWRWLFDOO\�GLVWULEXWHG�DV�F� ZLWK�RQH�GHJUHH�RI�IUHHGRP��,W�FDQ�EH�VHHQIURP� 7DEOH� �� WKDW� VSDWLDO� FRUUHODWLRQ� LQ� ZDJHV� DQG� XQHPSOR\PHQW� UDWHV� DFURVV� WKHHPSOR\PHQW� UHJLRQV�RI�ZHVWHUQ�*HUPDQ\�H[KLELWV�D�VOLJKWO\�GRZQZDUG� WUHQG�GXULQJWKH�����V��$OVR��WKH�VSDWLDO�FRUUHODWLRQ�LV�PXFK�VWURQJHU�IRU�XQHPSOR\PHQW�UDWHV�WKDQIRU�ZDJHV�
� 7KH�/0 WHVW�VWDWLVWLF�KDV�D�VLPSOH�IXQFWLRQDO�UHODWLRQVKLS�ZLWK�0RUDQ¶V��������, VWDWLVWLF��DV�QRWHG�E\$QVHOLQ��������S�������6HH�DOVR�7DEOH����0RUDQ¶V�, ZDV�FRPSXWHG�E\�PHDQV�RI�6SDFHVWDW YHUVLRQ������
�� $�IXOO�GLVWDQFH�PDWUL[�LV�XVXDOO\�QRW�LGHDO�EHFDXVH�SRVLWLYH�GHSHQGHQFH�IRU�UHJLRQV�WKDW�DUH�FORVH�LQVSDFH� DYHUDJHV� RXW� ZLWK� QHJDWLYH� GHSHQGHQFH� �H�J�� EDVHG� RQ� VRPH� VRUW� RI� KLHUDUFKLFDO� SDWWHUQ�� ZLWKUHJLRQV� IXUWKHU� DZD\��0RUHRYHU�� VLPXODWLRQ� H[SHULPHQWV� KDYH� VKRZQ� WKDW� WKH� SRZHU� RI� WHVWV� VXFK� DV0RUDQ¶V�, LV�JHQHUDOO\�KLJKHU�IRU�UHODWLYHO\�VSDUVH�ZHLJKW�PDWULFHV��:H�DUH�JUDWHIXO�WR�5D\PRQG�)ORUD[IRU�SRLQWLQJ�WKLV�RXW�WR�XV�
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7DEOH���DERXW�KHUH
)LJXUH���DQG�)LJXUH����UHSRUWLQJ�WKH�0RUDQ�VFDWWHUSORW�RI�WKH�ORJDULWKPV�RI�WKHUHJLRQDO�DYHUDJH�ZDJHV�DQG�XQHPSOR\PHQW�UDWH�UHVSHFWLYHO\��LQ������DQG������IXUWKHUFRUURERUDWH� WKH� UHVXOWV� RI�7DEOH� ���7KH� UHODWLRQVKLS� EHWZHHQ� WKH� ORJ� XQHPSOR\PHQWUDWH�DQG�LWV�VSDWLDO�ODJ�KDV�EHFRPH�ZHDNHU�IURP������WR�������WKRXJK�LQ�ERWK�FDVHV�LWLV�VWURQJHU�WKDQ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�ORJ�ZDJH�DQG�LWV�VSDWLDO�ODJ��7KHVH�UHVXOWVVXJJHVW� WKDW� UHJLRQV� ZLWK� KLJK� �ORZ�� XQHPSOR\PHQW� UDWHV� RU� ZDJHV� DUH� JHQHUDOO\ORFDWHG� FORVH� WR� RWKHU� UHJLRQV� ZLWK� KLJK� �ORZ�� XQHPSOR\PHQW� UDWHV� RU� ZDJHVUHVSHFWLYHO\�

)LJXUHV���DQG���DERXW�KHUH
,Q�ZKDW�IROORZV�ZH�WDNH�DFFRXQW�RI�WKH�SDQHO�QDWXUH�RI�WKH�GDWD�DQG�DOORZ�IRUFRQWHPSRUDQHRXV� VSDWLDO� FRUUHODWLRQ�� EXW� DVVXPH� DQ� DEVHQFH� RI� GLUHFW� LQWHUWHPSRUDOVSDWLDO� GHSHQGHQFH�� 7KDW� LV�� ZH� FRQVWUXFW� DQ�1�7���u1�7��� EORFN� GLDJRQDO� VSDWLDOZHLJKW�PDWUL[��LQ�ZKLFK�WKH�VXE�PDWULFHV�RQ�WKH�PDLQ�GLDJRQDO�DUH�HDFK�HTXDO�WR�WKHDERYH�GHILQHG�1u1 URZ�VWDQGDUGL]HG�VSDWLDO�ZHLJKW�PDWUL[���7KH�/0 WHVW� VWDWLVWLF� IRU� VSDWLDO� FRUUHODWLRQ� LQ� WKH� HUURU� WHUP� FRPSXWHG� IURPWKH�PRGHO� RI� FROXPQ� ���� LQ� 7DEOH� �� LV� ������� �WKH� DYHUDJH� RYHU� WLPH� RI� WKH� FURVV�VHFWLRQDO�/0 VWDWLVWLFV���ZKLFK� LV� VLJQLILFDQW� DW� WKH� �� SHUFHQW� OHYHO�� EXW� QRW� DW� WKH� �SHUFHQW�OHYHO��7KH�VSDWLDO�FRUUHODWLRQ�LQ�WKH�HUURU�FRPSRQHQW�VXJJHVWV�WKH�SUHVHQFH�RIVRPH� UHODWLRQVKLS� EHWZHHQ� UHJLRQV� WKDW� LV� QRW� DFFRXQWHG� IRU� LQ� WKLV� PRGHO�� 7KHVSHFLILFDWLRQ� RI� WKH�ZDJH� FXUYH� LQ� 7DEOH� �� RQO\� UHODWHV� WKH� ORFDO�ZDJH� WR� WKH� ORFDOXQHPSOR\PHQW� UDWH�DQG�QHJOHFWV� WKH� JHRJUDSKLFDO� ORFDWLRQ�RI� UHJLRQV� DV�ZHOO� DV� WKHH[LVWHQFH� RI� VSDWLDO� FRQWLJXLW\� HIIHFWV� DQG� VSLOORYHUV� EHWZHHQ� UHJLRQV�� ,QVWHDG�� ZHZRXOG�H[SHFW�WKH�UHODWLRQVKLS�EHWZHHQ�ORFDO�ZDJHV�DQG�WKH�ORFDO�XQHPSOR\PHQW�UDWHWR�GLIIHU�GHSHQGLQJ�RQ�HPSOR\PHQW�RSSRUWXQLWLHV�LQ�WKH�VXUURXQGLQJ�DUHDV�DQG�RQ�WKHUHODWLYH�FRVW�RI�FRPPXWLQJ�RU�PLJUDWLQJ��:H�FDQ�WDNH�DFFRXQW�RI�WKH�VSDWLDO�VWUXFWXUHLQ�WKH�ZDJH�FXUYH�HVWLPDWLRQ�LQ�GLIIHUHQW�ZD\V��VXPPDUL]HG�LQ�WKH�IROORZLQJ�PRGHO�

�� 7KH�QXPEHU�RI�WLPH�SHULRGV�LV�7���EHFDXVH�RQH�\HDU�LV�ORVW�E\�XVLQJ�WKH�ODJJHG�QDWXUDO�ORJDULWKP�RIWKH�XQHPSOR\PHQW�UDWH�DV�DQ�LQVWUXPHQW�LQ��6/6�OHDVW�VTXDUHV�HVWLPDWLRQ�
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MWL MLLWMLL LWMWMWMW IGX66(66( XZXZXXX\ HGUU OOJED ����� ����� ¦¦ [ ���

ZKHUH�ZML LV�WKH�HOHPHQW�RI�WKH�MWK URZ�DQG�LWK FROXPQ�RI�WKH�DERYH�PHQWLRQHG�VSDWLDOZHLJKW� PDWUL[�� 7KH� WHUP� 6L XLWZML LV� WKHUHIRUH� D� ZHLJKWHG� DYHUDJH� RI� WKH� QDWXUDOORJDULWKP� RI� WKH� XQHPSOR\PHQW� UDWH� LQ� QHLJKERXULQJ� UHJLRQV�� 7KLV� WHUP��ZKLFK� ZHUHIHU� WR� DV� VSDWLDO� ODJ� RI� WKH� XQHPSOR\PHQW� UDWH�� FDSWXUHV� WKH� UHVSRQVLYHQHVV� RIUHJLRQDO�ZDJHV�WR�WKH�XQHPSOR\PHQW�UDWH�RI�WKH�VXUURXQGLQJ�UHJLRQV��7KH�LQWHUDFWLRQEHWZHHQ�WKH�VSDWLDO�ODJ�RI�WKH�H[SODQDWRU\�YDULDEOH�DQG�WKH�ORJ�RI�WKH�XQHPSOR\PHQWUDWH�VKRXOG�FDSWXUH�WKH�DGGLWLRQDO�GRZQZDUG�SUHVVXUH�RQ�ZDJHV�WKDW�ZH�H[SHFW�WR�ILQGLQ�UHJLRQV�WKDW�KDYH�JURZLQJ�XQHPSOR\PHQW�DQG�DUH�VXUURXQGHG�E\�RWKHU�UHJLRQV�ZLWKKLJK�XQHPSOR\PHQW�UDWH�7KH� VSDWLDO� VSLOORYHU� HIIHFW� WHUP� 66(MW UHIOHFWV� WKH� LPSDFW� RI� UHJLRQDODJJORPHUDWLRQ�DQG�DFFHVVLELOLW\�RQ�ZDJHV��:H�FRPSXWH�66(MW LQ� WZR�GLIIHUHQW�ZD\V�)LUVWO\�� WKH�HDVLHVW�ZD\� WR�FRPSXWH� WKH�DJJORPHUDWLRQ� LQGH[� LV� WR�DGG� WKH� LQYHUVH�RIWKH�GLVWDQFHV�EHWZHHQ�D�UHJLRQ�DQG�LWV�QHLJKERXUV��ZHLJKWHG�E\�HPSOR\PHQW�LQ�WKHVHUHJLRQV��+HQFH
¦ L MLLWMW Z($ ���

ZKHUH�(LW UHSUHVHQWV�WKH�QXPEHU�RI�SHRSOH�HPSOR\HG�LQ�UHJLRQ�L DW�WLPH�W�$� VHFRQG�ZD\� WR� FDSWXUH� UHJLRQDO� VSLOORYHU� HIIHFWV� FRQVLVWV� RI� FRPSXWLQJ� DPHDVXUH� RI� VSDWLDO� LQWHUDFWLRQ� EDVHG� RQ� WKH� QXPEHU� RI� SHRSOH� HPSOR\HG� LQ� HDFKFRQWLJXRXV� UHJLRQ�� :H� WKHQ� FRPSXWH� D� VSDWLDO� LQWHUDFWLRQ� LQGLFDWRU� �7LMW�� LQ� WKHIROORZLQJ�ZD\�� �MLMWLWLMW Z((7 XW\ ���
:H�ZLOO�DVVXPH�W  �X  �����ZKLFK�DUH�FRPPRQ�FKRLFHV�LQ�JUDYLW\�PRGHOV�RI�VSDWLDOLQWHUDFWLRQ� �VHH�� H�J��� 6HQ� DQG� 6PLWK�� ������ DQG�\  � �� ZLWKRXW� ORVV� RI� JHQHUDOLW\�



��

)LQDOO\�� ZH� FRPSXWHG� WKH� VXP� RYHU� L RI� 7LMW�� REWDLQLQJ� WKH� LQGH[� ZH� XVHG� LQ� RXUUHJUHVVLRQ�PRGHOV�
MLMWL LWL LMWMW Z((77 �����¦¦   ���

,Q�ERWK�FDVHV��$MW RU�7MW��RXU�K\SRWKHVLV�LV�WKDW�WKH�VSDWLDO�VSLOORYHU�HIIHFW�RQ�ZDJHV�LVSRVLWLYH��,Q�DGGLWLRQ��WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�WZR�PHDVXUHV�RI�66(MW DQG�WKH�ORJ�RIWKH� XQHPSOR\PHQW� UDWH� LV� H[SHFWHG� WR� KDYH� D� SRVLWLYH� FRHIILFLHQW�� DV� WKHXQHPSOR\PHQW�HODVWLFLW\�RI�SD\�LV�H[SHFWHG�WR�EH�OHVV� LQ� WKH�PRUH�DJJORPHUDWHG�DQGOHVV�UHPRWH�UHJLRQV�7KH�UHVXOWV�RI� WKH�HVWLPDWLRQ�RI� WKH�YDULRXV�VSHFLILFDWLRQV�RI�HTXDWLRQ�����DUHVKRZQ�LQ�7DEOH���
7DEOH���DERXW�KHUH

,Q�WKH�ILUVW�WZR�FROXPQV�RI�7DEOH���ZH�DGG�WKH�66(MW LQGLFDWRU�DV�GHILQHG�LQ�HTXDWLRQ���� DQG� ���� UHVSHFWLYHO\�� DQG� LWV� LQWHUDFWLRQ� ZLWK� WKH� XQHPSOR\PHQW� UDWH�� 7KH� WZRPRGHOV�JLYH�VLPLODU�UHVXOWV��,Q�ERWK�FDVHV�WKH�OHYHO�HIIHFW��$MW DQG�7MW��LV�SRVLWLYH�DQGKLJKO\�VLJQLILFDQW��7KLV�UHVXOW�LPSOLHV�WKDW�ZDJHV�LQ�PRUH�DJJORPHUDWHG�DQG�DFFHVVLEOHUHJLRQV�DUH�KLJKHU��FHWHULV�SDULEXV��%HWZHHQ�WKH�ILUVW�WZR�PRGHOV�RI�7DEOH����WKH�RQH�LQZKLFK�WKH�DJJORPHUDWLRQ�DFFHVVLELOLW\�LQGH[�LV�PHDVXUHG�E\�7MW JLYHV�WKH�EHWWHU�ILW�$V�EHIRUH��WKH�XQHPSOR\PHQW�HODVWLFLW\�RI�SD\�FDQ�EH�FRPSXWHG�WR�EH�QHJDWLYHDW� WKH� PHDQ� DQG� WKH� HODVWLFLW\� LV� DJDLQ� OHVV� DW� KLJKHU� UDWHV� RI� XQHPSOR\PHQW�� ,QDGGLWLRQ�� WKH� FRHIILFLHQW� RI� WKH� LQWHUDFWLRQ� EHWZHHQ� WKH� DJJORPHUDWLRQ�DFFHVVLELOLW\PHDVXUH�DQG�WKH�ORJDULWKP�RI�WKH�XQHPSOR\PHQW�UDWH�LV�VLJQLILFDQW�DQG�SRVLWLYH��7KHZDJH�FXUYH� LV� WKHUHIRUH� OHVV� HODVWLF� LQ� WKRVH� UHJLRQV� WKDW� DUH� ORFDWHG� FORVH� WR�KLJKO\DJJORPHUDWHG�RU�KLJKO\�DFFHVVLEOH�DUHDV��7KLV�ILQGLQJ�LV�FRQVLVWHQW�ZLWK�WKH�LGHD�WKDWHPSOR\HUV� DUH� OHVV� OLNHO\� WR� ORZHU� ZDJHV� LQ� UHVSRQVH� WR� DQ� LQFUHDVH� LQ� WKH� ORFDOXQHPSOR\PHQW� UDWH� LI� WKH\� IHDU� WKDW� WKHLU� ZRUNHUV� ZLOO� TXLW� WKHLU� FXUUHQW� MREV� IRUVLPLODU�RQHV�LQ�D�QHLJKERXULQJ�UHJLRQ���
�� 7KH�TXHVWLRQ�QDWXUDOO\�DULVHV�ZKHWKHU�WKH�DFFHVVLELOLW\�YDULDEOH�$MW DQG�WKH�VSDWLDO�LQWHUDFWLRQ�YDULDEOH7MW DUH� H[RJHQRXV� UHJUHVVRUV�� (QGRJHQHLW\� WHVWV� VXJJHVWHG� WKDW� WKH\� JHQHUDOO\� DUH�� )RU� H[DPSOH�� WKHHQGRJHQHLW\� WHVW� RI� 7MW LQ� WKH� PRGHO� RI� 7DEOH� �� FROXPQ� ���� \LHOGV� D� YDOXH� RI� ������ ZKLFK� LV� QRWVLJQLILFDQW�DW�WKH���SHUFHQW�OHYHO�RI�FRUUHVSRQGLQJ�)����������GLVWULEXWLRQ��,Q�DQ\�FDVH��WKH�FRHIILFLHQWV
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7KH� /0� WHVW� IRU� VSDWLDO� FRUUHODWLRQ� RI� WKH� UHVLGXDOV FRPSXWHG� RQ� WKHVH� WZRPRGHOV� LV�VLJQLILFDQW�DW� WKH���SHUFHQW� OHYHO��DOWKRXJK� OHVV�VR� WKDQ� WKH�YDOXH�REWDLQHGIRU�PRGHOV�LQ�ZKLFK�QR�VSDWLDO�VSLOORYHUV�DUH�WDNHQ�LQWR�DFFRXQW��7R�FDSWXUH� UHVLGXDOVSDWLDO� DXWRFRUUHODWLRQ�� ZH� DGG� WKH� VSDWLDOO\� ZHLJKWHG� XQHPSOR\PHQW� UDWH� DQG� LWVLQWHUDFWLRQ�ZLWK�WKH�ORFDO�XQHPSOR\PHQW�UDWH�WR�WKH�PRGHO�RI�FROXPQ������7KH�UHVXOWVDUH�UHSRUWHG�LQ�FROXPQ�����%RWK�WKH�VSDWLDOO\�ODJJHG�XQHPSOR\PHQW�UDWH�DQG�LWV�LQWHUDFWLRQ�ZLWK�WKH�ORFDOXQHPSOR\PHQW�UDWH�DUH�VWDWLVWLFDOO\�VLJQLILFDQW��,W�FDQ�EH�HDVLO\�FDOFXODWHG�WKDW��WDNLQJWKH� LQWHUDFWLRQ� HIIHFW� LQWR� DFFRXQW�� WKH� HODVWLFLW\� RI� ZDJHV� ZLWK� UHVSHFW� WR� WKHXQHPSOR\PHQW�UDWH� LV��������� L�H��QHJDWLYH�EXW�YHU\�VPDOO�� ,W� LV� LQGHHG�SODXVLEOH� WKDWZDJHV� UHVSRQG� OHVV� WR�D�FKDQJH� LQ� WKH�VSDWLDOO\� ODJJHG�XQHPSOR\PHQW� UDWH� WKDQ� LQ� DFKDQJH�LQ�WKH�ORFDO�XQHPSOR\PHQW�UDWH��0RUHRYHU��WKH�QHJDWLYH�UHVSRQVH�RI�ZDJHV�WRXQHPSOR\PHQW�LQ�VXUURXQGLQJ�UHJLRQV�LV�JUHDWHU�ZKHQ�WKH�ORFDO�XQHPSOR\PHQW�UDWH�LVKLJKHU��WKH�FRHIILFLHQW�RI�WKH�LQWHUDFWLRQ�WHUP�LV�QHJDWLYH���7KLV�LV�DOVR�FRQVLVWHQW�ZLWKWKH� PRGHOV� RI� PRQRSVRQLVWLF� ORFDO� ODERXU� PDUNHWV� GLVFXVVHG� LQ� 6HFWLRQ� ��� 2QHSRVVLEOH�H[SODQDWLRQ�RI� WKH�QHJDWLYH� LQWHUDFWLRQ� WHUP� LV� WKH� IDFW� WKDW� WKH� FKDQFHV�DUHORZHU� WKDW� ZRUNHUV� PLJKW� ILQG� DOWHUQDWLYH� MREV� LQ� QHLJKERXULQJ� UHJLRQV� ZKHQXQHPSOR\PHQW� LQ� QHLJKERXULQJ� UHJLRQV� LV� KLJKHU�� 7KLV� SXWV� GRZQZDUG� SUHVVXUH� RQZDJHV�LQ�WKH�ORFDO�ODERXU�PDUNHW�7KH�/0�WHVW�IRU�UHVLGXDO�VSDWLDO�DXWRFRUUHODWLRQ�RQ�WKH�WKLUG�PRGHO�RI�7DEOH��LV�QRW�VLJQLILFDQW�DW�FRQYHQWLRQDO� OHYHOV��7KH�VSDWLDO� ODJ�RI� WKH�XQHPSOR\PHQW�UDWH� LVWKHUHIRUH�D�YDULDEOH�ZKLFK�LV�DEOH�WR�SLFN�XS�WKH�UHJLRQDO�VSDWLDO�VSLOORYHUV�LQ�RXU�GDWD�)RU� WKLV� UHDVRQ� LW� LV� QRW� QHFHVVDU\� WR� FRQVLGHU� DGGLWLRQDO� VSHFLILFDWLRQV� WKDW� LQFOXGHODJV�RI�WKH�GHSHQGHQW�YDULDEOH�RU�VSDWLDO�ODJV�LQ�WKH�HUURU�WHUP��$OWKRXJK�QRZ�FRPPRQIRU� FURVV� VHFWLRQ� GDWD�� VXFK� VSDWLDO� PRGHOV� DUH� QRW� \HW� VWDQGDUG� SUDFWLFH� DQG� HDVLO\LPSOHPHQWHG�LQ�FDVH�RI�SDQHO�GDWD��)XUWKHUPRUH��LQ�FRXQWULHV�VXFK�DV�*HUPDQ\�ZKHUHFROOHFWLYH�ZDJH�DJUHHPHQWV�SOD\�DQ�LPSRUWDQW�UROH��WKH�HFRQRPLF�LQWHUSUHWDWLRQ�RI�WKHVSDWLDO�ODJ�RI�WKH�XQHPSOR\PHQW�UDWH�LV�PRUH�VDWLVIDFWRU\�WKDQ�WKDW�RI�D�VSDWLDO�ODJ�RIZDJHV� ,Q�DGGLWLRQ�WR�VSDWLDO�GHSHQGHQFH��WZR�RWKHU�LVVXHV�WKDW�DUH�RI�LQWHUHVW�DUH�WKRVHRI� VSDWLDO� QRQ�VWDWLRQDULW\� DQG� VSHFLILF� IRUPV� RI� VSDWLDO� KHWHURJHQHLW\��:H� FRQVLGHU
HVWLPDWHG�E\�LQVWUXPHQWLQJ�WKH�VSDWLDO�YDULDEOHV�E\�WKHLU�ODJJHG�YDOXHV�DUH�RQO\�VOLJKWO\�GLIIHUHQW�IURPWKH�RQHV�UHSRUWHG�LQ�WKLV�SDSHU��DQG�GR�QRW�LPSO\�DQ\�FKDQJH�LQ�WKH�UHVXOWV�SUHVHQWHG�KHUH�
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WKHVH� WZR� LQ� WXUQ��)LUVW��ZH� WHVW� IRU� VSDWLDO� VWDWLRQDULW\� RI� DOO� FRHIILFLHQWV� RI� LQWHUHVWXVLQJ� WKH� SURFHGXUHV� IRU� JHRJUDSKLFDOO\� ZHLJKWHG� UHJUHVVLRQ� �*:5�� VXJJHVWHG� E\)RWKHULQJKDP� HW� DO�� ��������� 7KH� UHVXOWV� RI� VXFK� D� WHVW�� FRPSXWHG� IRU� HDFK� \HDUVHSDUDWHO\� LQ� RUGHU� WR� H[FOXGH� WKH� SRWHQWLDO� LPSDFW� RI� WHPSRUDO� QRQ�VWDWLRQDULW\�� DUHVKRZQ�LQ�7DEOH���
7DEOH���DERXW�KHUH

7KH� QRQVWDWLRQDULW\� WHVW� LV� VLJQLILFDQW� IRU� WKH� ORJ� XQHPSOR\PHQW� UDWH� DQG� LWV� VTXDUHERWK�LQ������DQG�LQ�������ZKLOH�WKH�FRHIILFLHQWV�RI�WKH�RWKHU�H[SODQDWRU\�YDULDEOHV�DUHJHQHUDOO\�VWDWLRQDU\�RYHU�VSDFH��� 7KHVH�UHVXOWV�VXSSRUW�RXU� LGHD�WKDW� WKH�ZDJH�FXUYHUHODWLRQVKLS�LV�VWURQJO\�ORFDWLRQ�GHSHQGHQW�7KH� FDXVH� RI� VSDWLDO QRQ�VWDWLRQDULW\� PD\� EH� D� VSHFLILF� IRUP� RI� VSDWLDOKHWHURJHQHLW\� LQ� WKH� GDWD�� ,W� LV� OLNHO\� WKDW� QRW� DOO� ORFDO� ODERXU� PDUNHWV� DUH� HTXDOO\VWURQJO\�LQIOXHQFHG�E\�VXUURXQGLQJ�ODERXU�PDUNHWV��:KLOH�KLJKO\�DFFHVVLEOH�UHJLRQV�±PHWURSROLWDQ� DUHDV� IRU� H[DPSOH� ±� PD\� VKRZ� D� KLJK� OHYHO� RI� VSLOORYHU� WR� WKHVXUURXQGLQJ� DUHD�� OHVV� DFFHVVLEOH� UHJLRQV� ±� UXUDO� DUHDV� ±� PD\� KDYH� RQO\� ZHDNUHODWLRQVKLSV�DQG�JHQHUDWH�RQO\�VPDOO�VSLOORYHU�HIIHFWV�WR�FRQWLJXRXV�UHJLRQV��:H�PD\WKHQ�H[SHFW�WKH�UHODWLRQVKLS�EHWZHHQ�ORFDO�ZDJHV�DQG�WKH�ORFDO�XQHPSOR\PHQW�UDWH�WREH�VWURQJHU�LQ�UXUDO�WKDQ�LQ�XUEDQ�DUHDV�,Q� RUGHU� WR� WHVW� ZKHWKHU� WKH� UHODWLRQVKLS� EHWZHHQ� ORFDO� ZDJHV� DQG� WKH� ORFDOXQHPSOR\PHQW� UDWH� LV� VWURQJHU� LQ� UXUDO� WKDQ� LQ� XUEDQ� DUHDV�� ZH� DGRSW� WKH� ,$%FODVVLILFDWLRQ�RI�UHJLRQV�LQ�PRUH�DQG�OHVV�XUEDQLVHG�RQHV��6SHFLILFDOO\��ZH�GLYLGH�RXUUHJLRQV� LQ� WKUHH� JURXSV�� UHJLRQV� ZLWK� KLJK�� ZHDN� DQG� QR� DJJORPHUDWLRQ�� 7KLVFODVVLILFDWLRQ� LV� FRPSXWHG� RQ� WKH� EDVLV� RI� WKH� GHQVLW\� RI� WKH� SRSXODWLRQ� DQG� RQ� WKHEDVLV� RI� WKH� FHQWUDOLW\�RI� WKH� ORFDWLRQ�RI� HDFK� UHJLRQ�� DFFRUGLQJ� WR� WKH� GHILQLWLRQ� E\
�� 7KH� HVWLPDWLRQ� ZDV� GRQH� ZLWK� WKH� *:5� URXWLQH� RI�6WDWD� ��� 7KH� VSDWLDO� ZHLJKWLQJ� IXQFWLRQ� ZDV*DXVVLDQ� DQG� DOO� REVHUYDWLRQ�ZHUH� LQFOXGHG� LQ� WKH� FRPSXWDWLRQ� RI� WKH� ZHLJKWHG� UHJUHVVLRQV��0RQWH&DUOR� VLPXODWLRQV� �ZKLFK� FRPSDUH� WKH� REVHUYHG� FRHIILFLHQWV� ZLWK� WKH� RQH� REWDLQHG� IURP� UDQGRPO\UHDUUDQJLQJ�WKH�GDWD�LQ�VSDFH�DQG�WKHQ�UHSHDWLQJ�WKH�*:5�SURFHGXUH��LQYROYHG������UHSOLFDWLRQV��6LQFHFRQVLVWHQW� HVWLPDWHV� ZHUH� REWDLQHG� ZLWK� �6/6�� WKH� *:5V� ZHUH� FRPSXWHG� RQ� WKH� VHFRQG� VWDJHUHJUHVVLRQ��DIWHU�SUHGLFWLQJ�WKH�ORJ�XQHPSOR\PHQW�UDWH��
�� :LWK�GLVFUHWH�GLVDJJUHJDWLRQ�RI�WKH�GDWD�LQWR�UHJLRQV�ZLWK�VWURQJ�DJJORPHUDWLRQ��ZHDN�DJJORPHUDWLRQDQG�QR� DJJORPHUDWLRQ�� WKH� FRHIILFLHQWV� RI� WKH� VSDWLDO� LQWHUDFWLRQ� WHUP�7MW� DQG� LWV� LQWHUDFWLRQ�ZLWK� WKHORFDO�XQHPSOR\PHQW�UDWH�DUH�DOVR�VLJQLILFDQWO\�GLIIHUHQW�EHWZHHQ�WKH�WKUHH�W\SHV�RI�UHJLRQV��VHH�7DEOH����+RZHYHU��VXFK�UHVXOWV�DUH�QRW�GLUHFWO\�FRPSDUDEOH�ZLWK�WKRVH�RI�*:5�



��

%HOOPDQ�DQG�%OLHQ���������'HWDLOV�FDQ�EH�IRXQG�LQ�WKH�$QQH[��7KH�JURXS�RI�UHJLRQVZLWK� KLJK� DJJORPHUDWLRQ� FRPSULVHV� ���� RI� WKH� ���� UHJLRQV� XVHG� LQ� WKH� SUHYLRXVDQDO\VLV��ZKLOH�WKH�JURXS�ZLWK�QR�DJJORPHUDWLRQ�FRQVLVWV�RI����UHJLRQV��7KH�UHPDLQLQJJURXS��UHJLRQV�ZLWK�ZHDN�DJJORPHUDWLRQ���ZKLFK�FDQ�EH�FRQVLGHUHG�DV�D�K\EULG�JURXS�FRPSULVHV�WKH�UHPDLQLQJ�����UHJLRQV�,Q�7DEOH���ZH�VKRZ�VHSDUDWH�ZDJH�FXUYH�UHJUHVVLRQV�IRU�WKH�WKUHH�JURXSV��DQGREWDLQ�QRWLFHDEO\�GLIIHUHQW�UHVXOWV�� ,Q� WKH� ILUVW� WKUHH�FROXPQV�RI�7DEOH���ZH�HVWLPDWHWKH�PRGHO�ZLWKRXW�DQ\�VSDWLDO�UHJUHVVRUV�±�HTXLYDOHQW�WR�FROXPQ�����RI�7DEOH���±�ZKLOHLQ�WKH�IRXUWK��ILIWK�DQG�VL[WK�FROXPQ�ZH�HVWLPDWH�WKH�PRGHO�ZLWK�WKH�VSDWLDO�ODJ�RI�WKHORJ�XQHPSOR\PHQW� UDWH� LQFOXGHG��%RWK�NLQGV� RI�PRGHOV� OHDG� WR� VLPLODU� FRQFOXVLRQV�ZKLFK�LV�SODXVLEOH�JLYHQ�WKDW��ILUVWO\��WKH�/0�VWDWLVWLF�RI�VSDWLDOO\�FRUUHODWHG�HUURUV�RIWKH�ILUVW�JURXS�RI�PRGHOV�LV�RQO\�VOLJKWO\�VLJQLILFDQW�DQG��VHFRQGO\��WKDW�WKH�VSDWLDO�ODJLQ�WKH�VHFRQG�JURXS�RI�PRGHOV�LV�LWVHOI�LQVLJQLILFDQW�
7DEOH���DERXW�KHUH

7DEOH��� VKRZV� WKDW� WKH� FRHIILFLHQW� RI� WKH� ORJ�XQHPSOR\PHQW� UDWH� LV� QHJDWLYHDQG� VLJQLILFDQW� LQ� UHJLRQV�ZLWK� QR� DJJORPHUDWLRQ��ZKLOH� WKH� LQWHUDFWLRQ� EHWZHHQ� WKHORJ� XQHPSOR\PHQW� UDWH� DQG� WKH� VSDWLDO� LQWHUDFWLRQ� LQGH[�7MW LV� QRW� VLJQLILFDQW�� 7KLVVXJJHVWV� WKDW� WKHUH� DUH� IHZ� ZDJH� VSLOORYHU� HIIHFWV� EHWZHHQ� WKHVH� UHJLRQV� DQGVXUURXQGLQJ�UHJLRQV�,Q�UHJLRQV�ZLWK�VWURQJ�DJJORPHUDWLRQ��KRZHYHU��ZH�ILQG�QR�HYLGHQFH�RI�D�ZDJHFXUYH�� WKH� FRHIILFLHQW� RI� ORJ� XQHPSOR\PHQW� UDWH� LV� QRW� VLJQLILFDQWO\� GLIIHUHQW� IURP]HUR��+RZHYHU�� WKH�VSDWLDO� LQWHUDFWLRQ�HIIHFW� LV�QRZ�VLJQLILFDQW�DW� WKH���SHUFHQW� OHYHODQG� SRVLWLYH�� FRQILUPLQJ� WKH� LPSRUWDQFH� RI� VSLOORYHU� HIIHFWV�� 7KHVH� UHVXOWV� DUHFRQVLVWHQW�ZLWK�WKH�LGHD�WKDW�HPSOR\HUV�LQ�VXFK�XUEDQ�UHJLRQV�IDFH�FRPSHWLWLRQ�RI�WKHVXUURXQGLQJ� ODERXU�PDUNHWV� DQG�ZLWK� WKH� SUHVHQFH� RI� DJJORPHUDWLRQ� HIIHFWV� DPRQJWKHVH�W\SHV�RI�UHJLRQV�)LQDOO\�� WKH� UHVXOWV� RI� 7DEOH� �� VXJJHVW� WKDW� WKH� VWDWLVWLFDO� VLJQLILFDQFH� DQGPDJQLWXGH� RI� WKH� XQHPSOR\PHQW� HODVWLFLW\� RI� SD\� LV� UHODWHG� WR� WKH� VFDOH� RI� WKHJHRJUDSKLF�GLVDJJUHJDWLRQ��$V�)LVFKHU�DQG�1LMNDPS��������DUJXHG��D�µODERXU�PDUNHWDUHD¶� LV� D� UHJLRQ�ZLWKLQ�ZKLFK� WKHUH� LV� D� FOHDU� ODERXU�PDUNHW� SDWWHUQ� GHILQHG� E\� WKHVSDWLDO� UDQJH� RI� HPSOR\PHQW� RSSRUWXQLWLHV� RSHQ� WR� D� ZRUNHU� ZLWKRXW� FKDQJLQJ� KLVSODFH� RI� UHVLGHQFH� �S�� ���� ,I� WKH� VSDWLDO� XQLW� RI� REVHUYDWLRQ� ZRXOG� EH� D µWUXH¶� ORFDO
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ODERXU�PDUNHW�DUHD�GHILQHG�E\�D�YLUWXDO�DEVHQFH�RI�FURVV�ERUGHU�FRPPXWLQJ�DQG�FRVWFURVV�ERUGHU�PLJUDWLRQ��ZH�ZRXOG�H[SHFW�D�ZDJH�FXUYH�WR�EH�SUHVHQW��ZKHUHDV�LQ� WKHFDVH�RI�PRUH�DPELJXRXV�ORFDO�ODERXU�PDUNHW�ERUGHUV�WKH�ZDJH�FXUYH�PD\�EH�OHVV�HDV\WR�LGHQWLI\�
����&RQFOXVLRQV,Q� WKLV�SDSHU��ZH� H[SORUHG� WKH� UROH�RI� VSDWLDO� HIIHFWV� DQG� RI� VSDWLDO� KHWHURJHQHLW\� LQZDJH�FXUYH�HVWLPDWLRQ�E\�PHDQV�RI�GDWD�RQ�UHJLRQV�RI�ZHVWHUQ�*HUPDQ\��7KH�UHVXOWVUHFRQILUP�WKH�SUHVHQFH�RI�D�ZDJH�FXUYH��EXW�DOVR�FRQILUP�WKDW�VSDWLDO�HIIHFWV�PDWWHU�7DNLQJ� PRQRSVRQ\� DV� EHLQJ� RQH� RI� WKH� PDLQ� FDXVHV� RI� WKH� ZDJH� FXUYH�� ZH� WHVWZKHWKHU� WKH� ZDJH� FXUYH� LV� PRUH� HODVWLF� LQ� PRUH� LVRODWHG� UHJLRQV� DQG� WKH� UHVXOWVFRQILUP� WKLV� K\SRWKHVLV�� &OHDUO\�� PRQRSVRQ\� LV� H[SODLQHG� LQ� RXU� UHVHDUFK� E\� WKHSRWHQWLDO�WKUHDW�RI�D�PRYH�RI�ZRUNHUV�WR�DGMDFHQW�DUHDV�WKDW�ZLOO�UHTXLUH�WKH�ZRUNHU�WRDFFHSW�D�ODUJHU�FRPPXWLQJ�GLVWDQFH��RU�WR�PLJUDWH��7KH�ORZHU�WKH�FRVW��WKH�PRUH�HODVWLFORFDO� ODERXU� VXSSO\� LV� H[SHFWHG� WR� EH� DQG� WKHUHIRUH� WKH� ORZHU� WKH� RSSRUWXQLW\� IRUPRQRSVRQLVWLF� H[SORLWDWLRQ�� 7KLV� SKHQRPHQRQ� ZRXOG� ZDUUDQW� IXUWKHU� LQYHVWLJDWLRQ�VHH� DOVR� YDQ� 2PPHUHQ� DQG� 5LHWYHOG�� ������ RQ� WKH� UHODWHG� LVVXH� RI� HQGRJHQRXVFRPPXWLQJ�FRVWV��:DJHV�DUH�DOVR�KLJKHU�LQ�VWURQJO\�LQWHUDFWLQJ�UHJLRQV��:KLOH�WKLV�LV�FRQVLVWHQWZLWK� WKH� FRQFOXVLRQV� RI� HIILFLHQF\�ZDJH� RU� ODERXU� WXUQRYHU� FRVW�PRGHOV�� WKHUH�PD\DOVR�EH�RWKHU�FDXVHV��VXFK�DV�DJJORPHUDWLRQ�HIIHFWV��7KH�DYDLODEOH�GDWD�GR�QRW�SHUPLWXV�WR�LGHQWLI\�WKH�UROH�RI�ORFDO�PRQRSVRQ\�YLV�D�YLV RWKHU�FDXVHV�RI�VSDWLDO�YDULDWLRQ�LQWKH�ZDJH�FXUYH�,Q� JHQHUDO�� ZH� H[SHFW� WKDW� ORFDO� PRQRSVRQ\� LV� ZLGHVSUHDG�� EXW� WKDW� WKHUHVXOWLQJ� DOORFDWLYH� LQHIILFLHQF\� LV� SUREDEO\� RQO\� VPDOO� �VHH� DOVR�%RDO� DQG�5DQVRP��������1RQHWKHOHVV��WKH�SKHQRPHQRQ�LV�SDUWLFXODUO\�RI� LQWHUHVW� LQ� WHUPV�RI�YDULDWLRQVEHWZHHQ�ILUPV�DQG�ZRUNHUV�DW�WKH�PLFUR�OHYHO��LW�DOORZV�XV�WR� LGHQWLI\�WKRVH�W\SHV�RIILUPV� IRU�ZKRP� µOXPS� VXP�FRVWV¶� VXFK� DV� WUDLQLQJ� DQG� UHFUXLWPHQW� FRVW�PDWWHU� DQGZRUNHUV� IRU� ZKRP� PLJUDWLRQ� DQG� FRPPXWLQJ� FRVWV� PDWWHU�� 0RUHRYHU�� WKH� ZD\� LQZKLFK�VXFK�ILUPV�DQG�ZRUNHUV�DUH�DOORFDWHG�DFURVV�UHJLRQV�LV�DOVR�RI�LQWHUHVW�DQG�ZLOOKDYH�DQ�LPSDFW�RQ�WKH�HVWLPDWLRQ�RI�WKH�ZDJH�FXUYH�+HQFH�� HIIHFWV� RI� PRQRSVRQ\�PD\� EH� VWURQJHU� IRU� VRPH� JURXSV� RI� ZRUNHUVWKDQ�IRU�RWKHUV��&DUG��������S�������QRWHG�IRU�H[DPSOH�WKDW�ZDJH�FXUYHV�PD\�EH�OHVVHODVWLF� IRU� PRUH� VHQLRU� ZRUNHUV� DQG� EHWWHU� HGXFDWHG� ZRUNHUV�� 'LIIHUHQFHV� LQ� WKH
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PLJUDWLRQ� SURSHQVLWLHV� DFURVV� JURXSV� RI� ZRUNHUV� DQG� GLIIHUHQFHV� LQ� WKHLU� VSDWLDOGLVSHUVLRQ�FRXOG�FRQWULEXWH�WR�WKH�XUEDQ�UXUDO�ZDJH�FXUYH�GLFKRWRP\�LGHQWLILHG�LQ�WKLVSDSHU�� 7KH� WHVWLQJ� RI� VSDWLDO� HIIHFWV� LQ� ZDJH� FXUYHV� IRU� VSHFLILF� JURXSV� RI� ZRUNHUVUHPDLQV�D�WDVN�IRU�D�IXWXUH�SDSHU�
5HIHUHQFHV
$QVHOLQ��/���������6SDWLDO�(FRQRPHWULFV��0HWKRGV�DQG�0RGHOV��.OXZHU $FDGHPLF�3XEOLVKHUV�$QVHOLQ��/�� �������6SDWLDO�(FRQRPHWULFV�� LQ�$�&RPSDQLRQ� WR�7KHRUHWLFDO�(FRQRPHWULFV��HG��E\�%��+�%DOWDJL��%ODFNZHOO�3XEOLVKHUV��0DVVDFKXVHWWV����������$QVHOLQ�� /��� %HUD�� $�.��� )ORUD[�� 5�� DQG� <RRQ�� 0�-�� ������� ³6LPSOH� GLDJQRVWLF� WHVWV� IRU� VSDWLDOGHSHQGHQFH´��5HJLRQDO�6FLHQFH�DQG�8UEDQ�(FRQRPLFV �����������$QVHOLQ��/���)ORUD[��5��-��*��0��DQG�5H\��6���������(FRQRPHWULFV�IRU�6SDWLDO�0RGHOV��5HFHQW�$GYDQFHV�LQ�$GYDQFHV�LQ�6SDWLDO�(FRQRPHWULFV��0HWKRGRORJ\��7RROV�DQG�$SSOLFDWLRQ��HG��E\�/��$QVHOLQ��5��-�*��0��)ORUD[�DQG�6��5H\��6SULQJHU�9HUODJ�������$]DULDGLV�� &�� ������� ³,PSOLFLW� FRQWUDFWV� DQG� XQGHUHPSOR\PHQW� HTXLOLEULD´�� -RXUQDO� RI� 3ROLWLFDO(FRQRP\ �������������%DLO\��0�1�� �������³:DJHV�DQG�HPSOR\PHQW� XQGHU�XQFHUWDLQ�GHPDQG´��5HYLHZ�RI�(FRQRPLF� 6WXGLHV����������%DOWDJL��%�+���������(FRQRPHWULF�$QDO\VLV�RI�3DQHO�'DWD��:LOH\�	�6RQV�%DOWDJL��%��+�� DQG�%OLHQ��8�� ������� ³7KH�*HUPDQ�ZDJH� FXUYH�� HYLGHQFH� IURP� WKH� ,$%� HPSOR\PHQWVDPSOH´��(FRQRPLFV�/HWWHUV�������������%DOWDJL�� %�� +��� %OLHQ� 8��� :ROI� .�� ������� ³7KH� (DVW� *HUPDQ� ZDJH� FXUYH� ���������´��(FRQRPLFV/HWWHUV������������%DOWDJL��%�+���6RQJ��6��+��DQG�.RK��:���������³7HVWLQJ�SDQHO�GDWD�UHJUHVVLRQ�PRGHOV�ZLWK�VSDWLDO�HUURUFRUUHODWLRQ´��:RUNLQJ�3DSHU��'HSDUWPHQW�RI�6WDWLVWLFV��.RUHD�8QLYHUVLW\�%HOOPDQQ�� /�� DQG� %OLHQ� 8�� ������� ³:DJH� FXUYH� DQDO\VHV� RI� HVWDEOLVKPHQW� GDWD� IURP� ZHVWHUQ*HUPDQ\´��,QGXVWULDO�DQG�/DERU�5HODWLRQV�5HYLHZ ������������%KDVNDU�� 9�� DQG� 7R�� 7�� ������� ³0LQLPXP� ZDJHV� IRU� 5RQDOG� 0F'RQDOG�PRQRSVRQLHV�� D� WKHRU\� RIPRQRSVRQLVWLF�FRPSHWLWLRQ´��(FRQRPLF�-RXUQDO �������������%ODFNDE\��'�+��DQG�+XQW��/�&���������³7KH�µZDJH�FXUYH¶�DQG�ORQJ�WHUP�XQHPSOR\PHQW��D�FDXWLRQDU\QRWH´��7KH�0DQFKHVWHU�6FKRRO������������%ODQFKIORZHU��'��DQG�2VZDOG��$�� �������³7KH�ZDJH�FXUYH´��6FDQGLQDYLDQ�-RXUQDO�RI�(FRQRPLFV ����������%ODQFKIORZHU��'��DQG�2VZDOG��$���������7KH�:DJH�&XUYH��0,7�3UHVV�%RDO�� :�0�� DQG� 5DQVRP�� 0�5�� ������� ³0RQRSVRQ\� LQ� WKH� ODERU� PDUNHW´�� -RXUQDO� RI� (FRQRPLF/LWHUDWXUH ��������������%RXVKH\��+���������³5HZRUNLQJ� WKH�ZDJH�FXUYH��H[SORULQJ�WKH�FRQVLVWHQF\�RI� WKH�PRGHO�DFURVV�WLPH�VSDFH�DQG�GHPRJUDSKLF�JURXS´��5HYLHZ�RI�3ROLWLFDO�(FRQRP\ ������������%UDWVEHUJ��%��DQG�7XUXQHQ��-���������³:DJH�FXUYH�HYLGHQFH�IURP�SDQHO�GDWD´��(FRQRPLFV�/HWWHUV ����������%XHWWQHU��7�� �����D�� ³7KH� HIIHFW� RI� XQHPSOR\PHQW�� DJJUHJDWH�ZDJHV�� DQG� VSDWLDO� FRQWLJXLW\� RQ� ORFDOZDJHV��$Q�LQYHVWLJDWLRQ�ZLWK�*HUPDQ�UHJLRQ�OHYHO�GDWD´��3DSHUV�LQ�5HJLRQDO�6FLHQFH ����������%XHWWQHU��7�� �����E��$JJORPHUDWLRQ��*URZWK��DQG�$GMXVWPHQW��$�7KHRUHWLFDO�DQG�(PSLULFDO�6WXG\�RI5HJLRQDO�/DERU�0DUNHWV�LQ�*HUPDQ\��6SULQJHU�9HUODJ�%XHWWQHU��7��DQG�)LW]HQEHUJHU��%���������³&HQWUDO�ZDJH�EDUJDLQLQJ�DQG�ZDJH�IOH[LELOLW\��HYLGHQFH�IURPWKH�HQWLUH�ZDJH�GLVWULEXWLRQ´��PLPHR��0DQQKHLP�8QLYHUVLW\��*HUPDQ\�%XUJHVV�� 6�� DQG� 3URILW�� 6�� ������� ³([WHUQDOLWLHV� LQ� WKH� PDWFKLQJ� RI� ZRUNHUV� DQG� ILUPV� LQ� %ULWDLQ´�/DERXU�(FRQRPLFV ����������&DPSEHOO��&��DQG�2UV]DJ��-�0���������³$�PRGHO�RI�WKH�ZDJH�FXUYH´��(FRQRPLFV�/HWWHUV �����������&DUG��'���������³7KH�:DJH�&XUYH��$�5HYLHZ´��-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH �����������&ROHV�� 0�*�� ������� ³(TXLOLEULXP� ZDJH� GLVSHUVLRQ�� ILUP� VL]H�� DQG� JURZWK´��5HYLHZ� RI� (FRQRPLF'\QDPLFV ����������'H�0HQLO��*���������%DUJDLQLQJ��0RQRSRO\�3RZHU�9HUVXV�8QLRQ�3RZHU��0,7�3UHVV�
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'RKVH��'���.ULHJHU�%RGHQ��&��DQG�6ROWZHGHO��5���������³(08�DQG�UHJLRQDO�ODERU�PDUNHW�GLVSDULWLHV�LQ(XURODQG´�� LQ�� &XDGUDGR�5RXUD�� -�5�� DQG� 3DUHOODGD�� 0�� �HGV��� 5HJLRQDO� &RQYHUJHQFH� LQ� WKH(XURSHDQ�8QLRQ��6SULQJHU�9HUODJ��SS����������(OKRUVW��-��3���������6SHFLILFDWLRQ�DQG�(VWLPDWLRQ�RI�6SDWLDO�3DQHO�'DWD�0RGHOV��,QWHUQDWLRQDO�5HJLRQDO6FLHQFH�5HYLHZ�����������������)LVFKHU�0��0�� DQG�1LMNDPS�3�� ������� µ6SDWLDO�/DERXU�0DUNHWV�$QDO\VLV��5HOHYDQFH� DQG�6FRSH¶�� LQ�)LVFKHU�0��0��DQG�1LMNDPS�3���HGV���5HJLRQDO�/DERXU�0DUNHWV��1RUWK�+ROODQG��SS�������)UHHPDQ�� 5�%�� ������� ³:DU� RI� WKH� PRGHOV�� ZKLFK� ODERXU� PDUNHW� LQVWLWXWLRQV� IRU� WKH� ��VW FHQWXU\´�/DERXU�(FRQRPLFV ��������)RWKHULQJKDP�� $�6��� &KDUOWRQ��0�(�� DQG�%UXQVGRQ� &�� �������*HRJUDSKLFDOO\� ZHLJKWHG� UHJUHVVLRQ�� DQDWXUDO�HYROXWLRQ�RI�WKH�H[SDQVLRQ�PHWKRG�IRU�VSDWLDO�GDWD�DQDO\VLV��(QYLURQPHQW�DQG�3ODQQLQJ�$������������)XMLWD��0��DQG�7KLVVH��-��)���������(FRQRPLFV�RI�$JJORPHUDWLRQ��&DPEULGJH�8QLYHUVLW\�3UHVV�*RUWHU��&��DQG�3RRW��-���������³0HDVXULQJ�WKH�LPSDFW�RI�ODERXU�PDUNHW�GHUHJXODWLRQ´��LQ��&UDPSWRQ��*��HG��� 5HVHDUFK� LQ� /DERXU� (FRQRPLFV� $GYDQFHV� LQ� (XURSHDQ� 5HVHDUFK� LQ� 5HJLRQDO� 6FLHQFH�9ROXPH��� 3LRQ��SS��������+DOO��5�(���������³7XUQRYHU�LQ�WKH�ODERXU�IRUFH´��%URRNLQJV�3DSHUV�RQ�(FRQRPLF�$FWLYLW\ �����������+DUULV�� -�5�� DQG� 7RGDUR�� 0�3�� ������� ³0LJUDWLRQ�� XQHPSOR\PHQW� DQG� GHYHORSPHQW�� D� WZR� VHFWRUDQDO\VLV´��$PHULFDQ�(FRQRPLF�5HYLHZ �����������,NNDUDFDQ��,��DQG�6HOLP��5���������³7KH�UROH�RI�XQHPSOR\PHQW�LQ�ZDJH�GHWHUPLQDWLRQ��IXUWKHU�HYLGHQFHRQ�WKH�ZDJH�FXUYH�IURP�7XUNH\´��$SSOLHG�(FRQRPLFV ��������������-DQVVHQV��6��DQG�.RQLQJV��-���������³2QH�PRUH�ZDJH�FXUYH��WKH�FDVH�RI�%HOJLXP´��(FRQRPLFV�/HWWHUV�����������-RKDQVHQ��.���5LQJGDO��.�� DQG�7KRULQJ��7�$�� ������� ³)LUP�SURILWDELOLW\�� UHJLRQDO� XQHPSOR\PHQW� DQGKXPDQ�FDSLWDO�LQ�ZDJH�GHWHUPLQDWLRQ´��$SSOLHG�(FRQRPLFV �����������.DUDJHGLNOL�� g��0DUp�� '�� DQG� 3RRW�� -�� ������� ³'LVSDULWLHV� DQG� GHVSDLU�� FKDQJHV� LQ� UHJLRQDO� LQFRPHGLVWULEXWLRQV�LQ�1HZ�=HDODQG����������´��$XVWUDODVLDQ�-RXUQDO�RI�5HJLRQDO�6WXGLHV����������.HDQH��0�3��DQG�5XQNOH��'�(���������³2Q�WKH�HVWLPDWLRQ�RI�SDQHO�GDWD�PRGHOV�ZLWK�VHULDO�FRUUHODWLRQZKHQ�LQVWUXPHQWV�DUH�QRW�VWULFWO\�H[RJHQRXV´��-RXUQDO�RI�%XVLQHVV�DQG�(FRQRPLF�6WDWLVWLFV��������.HQQHG\��6��DQG�%RUODQG��-���������³$�ZDJH�FXUYH�IRU�$XVWUDOLD"́ ��2[IRUG�(FRQRPLF�3DSHUV ������������.LOOLQJVZRUWK��0�5���������/DERXU�6XSSO\��&DPEULGJH�8QLYHUVLW\�3UHVV�0DQQLQJ�� $�� ������� 0RQRSVRQ\� LQ� 0RWLRQ�� ,PSHUIHFW� &RPSHWLWLRQ� LQ� /DERU� 0DUNHWV�� 3ULQFHWRQ8QLYHUVLW\�3UHVV�0LQFHU��-���������6FKRROLQJ��H[SHULHQFH�DQG�HDUQLQJV��&ROXPELD�8QLYHUVLW\�3UHVV�0ROKR��,���������³/RFDO�SD\�GHWHUPLQDWLRQ´��-RXUQDO�RI�(FRQRPLF�6XUYH\V�����������0RUDQ��3���������³7KH�LQWHUSUHWDWLRQ�RQ�VWDWLVWLFDO�PDSV´��-RXUQDO�RI�WKH�5R\DO�6WDWLVWLFDO�6RFLHW\�% ����������0RUULVRQ�� 3�6��� 3DSSV�� .�/�� DQG� 3RRW�� -�� ������� ³:DJHV�� HPSOR\PHQW�� ODERXU� WXUQRYHU� DQG� WKHDFFHVVLELOLW\�RI� ORFDO� ODERXU�PDUNHWV´��6FKRRO� RI�(FRQRPLFV� DQG�)LQDQFH��9LFWRULD�8QLYHUVLW\� RI:HOOLQJWRQ�0RQWXHQJD�� 9��� *DUFLD�� ,�� DQG� )HUQDQGH]�� 0�� ������� ³:DJH� IOH[LELOLW\�� HYLGHQFH� IURP� ILYH� (8FRXQWULHV�EDVHG�RQ�WKH�ZDJH�FXUYH´��(FRQRPLFV�/HWWHUV ������������1LMNDPS�� 3�� DQG� 3RRW�� -�� ������� ³7KH� ODVW� ZRUG� RQ� WKH� ZDJH� FXUYH"́ �� 'LVFXVVLRQ� 3DSHU� ���������7LQEHUJHQ�,QVWLWXWH��$PVWHUGDP�3DSSV��.�� ������� ,QYHVWLJDWLQJ�D�ZDJH� FXUYH� IRU�1HZ�=HDODQG´��1HZ�=HDODQG�(FRQRPLF�3DSHUV ����������3KHOSV��(���������6WUXFWXUDO�6OXPSV�� WKH�0RGHUQ�(TXLOLEULXP�7KHRU\�RI�8QHPSOR\PHQW��,QWHUHVW�DQG$VVHWV��+DUYDUG�8QLYHUVLW\�3UHVV�5DPD��0�� DQG� 6FRWW�� .�� ������� ³/DERU� HDUQLQJV� LQ� RQH�FRPSDQ\� WRZQV�� WKHRU\� DQG� HYLGHQFH� IURP.D]DNKVWDQ´��:RUOG�%DQN�(FRQRPLF�5HYLHZ ������������5LQJXHGH� 6�� ������� ³$Q� HIILFLHQF\� ZDJH� PRGHO� IRU� VPDOO� ILUPV�� ILUP� VL]H� DQG� ZDJHV´��(FRQRPLFV/HWWHUV �����������6DORS��6���������³$�PRGHO�RI�WKH�QDWXUDO�UDWH�RI�XQHPSOR\PHQW´��$PHULFDQ�(FRQRPLF�5HYLHZ �����������6DWR��<���������³6HDUFK�WKHRU\�DQG�WKH�ZDJH�FXUYH´��(FRQRPLFV�/HWWHUV����������6HQ��$��DQG�6PLWK��7�(���������*UDYLW\�0RGHOV�RI�6SDWLDO�,QWHUDFWLRQ�%HKDYLRU��6SULQJHU�9HUODJ�6KDSLUR�� &�� DQG� 6WLJOLW]�� -�(�� ������� ³(TXLOLEULXP� XQHPSOR\PHQW� DV� D� ZRUNHU� GLVFLSOLQH� GHYLFH´�$PHULFDQ�(FRQRPLF�5HYLHZ �����������



��

YDQ�2PPHUHQ��-��DQG�5LHWYHOG��3���������³&RPPXWLQJ��VSDWLDO�VHDUFK�DQG� ODERXU�PDUNHW�EDUJDLQLQJ¶�'LVFXVVLRQ�3DSHU�����������7LQEHUJHQ�,QVWLWXWH��$PVWHUGDP�:DJQHU��-���������³*HUPDQ�ZDJH�FXUYHV���������´��(FRQRPLFV�/HWWHUV�������������:KHDWRQ��:�&�� DQG�/HZLV��0�-�� ������� ³8UEDQ�ZDJHV� DQG�ODERU�PDUNHW� DJJORPHUDWLRQ¶��-RXUQDO� RI8UEDQ�(FRQRPLFV �����������:LQWHU�(EPHU�� 5�� ������� ³:DJH� FXUYH�� XQHPSOR\PHQW� GXUDWLRQ� DQG� FRPSHQVDWLQJ� GLIIHUHQWLDOV´�/DERXU�(FRQRPLFV ����������



��

7DEOH����5HSOLFDWLRQ�RI�WKH�ZDJH�FXUYH�IRU�ZHVWHUQ�*HUPDQ\
'HSHQGHQW�9DULDEOH��OQ�ZDJH ��� ��� ��� ���2/6�)( 2/6�)( �6/6�)( �6/6�)(OQ�XQHPSOR\PHQW ������ ��������������� ���������OQ�XQHPSOR\PHQW�� ������� �������������� �����������XQHPSOR\PHQW�UDWH ������ �������������� ������������XQHPSOR\PHQW�UDWH�� ������ ��������������� ��������6KDUH�RI�ZRPHQ ������� ������� ������� ��������������� �������� �������� ��������6KDUH�RI�VPDOO�ILUPV ������� ������� ������� ��������������� �������� �������� ��������6KDUH�RI�OHVV�HGXFDWHG�ZRUNHUV ������� ������� ������� ��������������� �������� �������� ��������6KDUH�RI�HPSOR\HG�LQ�DJULFXOWXUH ������� ������� ������� ��������������� �������� �������� ��������&RQVWDQW ������ ������ ������ �������������� �������� �������� ��������

2EVHUYDWLRQV ���� ���� ���� ����1U�RI�UHJLRQV ��� ��� ��� ���
5� ZLWKLQ���� ������ ������ ������ ������5� EHWZHHQ ������ ������ ������ ������6WDQGDUG�HUURUV�LQ�SDUHQWKHVHV�6LJQLILFDQW�DW�������VLJQLILFDQW�DW������VLJQLILFDQW�DW���$OO�PRGHOV�LQFOXGH�WLPH�GXPPLHV����3VHXGR�5� IRU�WKH��6/6�HVWLPDWLRQV



��

7DEOH����6SDWLDO�DXWRFRUUHODWLRQ� LQ�ZDJHV�DQG�XQHPSOR\PHQW� DFURVV� UHJLRQV� RIZHVWHUQ�*HUPDQ\
<HDU OQ�ZDJH OQ�8QHPSOR\PHQW�5DWH0RUDQ
V�, D /0 E 0RUDQ
V�, D /0 E���� ����� ������ ����� ���������� ����� ������ ����� ���������� ����� ������ ����� ���������� ����� ������ ����� ���������� ����� ������ ����� ���������� ����� ������ ����� ���������� ����� ������ ����� ���������� ����� ������ ����� ������

D 0RUDQ¶V�,  � ���� ���� PP��PP�� PP��PP�� [[ [:[ 

 ZLWK�: WKH�URZ�VWDQGDUGL]HG�VSDWLDO�ZHLJKW�PDWUL[�DQGPP LV�WKH�PHDQ�RI�WKH�VSDWLDO�YHFWRU�[�E 7KH� /DJUDQJH� 0XOWLSOLHU� VWDWLVWLFV� LV� /0�  � &1, ��� ZLWK� �� �:::
 � WU& �� 7KLVVWDWLVWLF�LV�DV\PSWRWLFDOO\�GLVWULEXWHG�DV�F� ZLWK�RQH�GHJUHH�RI�IUHHGRP�



��

7DEOH����7HVWLQJ�IRU�VSDWLDO�VSLOORYHUV
'HSHQGHQW�9DULDEOH��OQ�ZDJH ����6/6�)( ����6/6�)( ����6/6�)(OQ�XQHPSOR\PHQW�UDWH ������� ������� ��������������� �������� ���������OQ�XQHPSOR\PHQW�UDWH�� ������ ������ �������������� �������� ���������������OQ�XQHPSOR\PHQW�UDWH��[�$FFHVVLELOLW\�$JJORPHUDWLRQPHDVXUH��$MW� �������� ������ �������OQ�XQHPSOR\PHQW�UDWH��[�$FFHVVLELOLW\�$JJORPHUDWLRQPHDVXUH��7MW� �������� ����������������OQ�XQHPSOR\PHQW�UDWH��[��6SDWLDO�ODJ�RI�OQXQHPSOR\PHQW�UDWH� ��������$FFHVVLELOLW\�$JJORPHUDWLRQ�PHDVXUH��$MW� ��������������$FFHVVLELOLW\�$JJORPHUDWLRQ�PHDVXUH��7MW� ������ �������������� ��������6SDWLDO�ODJ�RI�OQ�XQHPSOR\PHQW�UDWH ��������������&RQVWDQW ������ ������ �������������� �������� ��������
2EVHUYDWLRQV ���� ���� ����1XPEHU�UHJLRQV ��� ��� ���
3VHXGR�5� ZLWKLQ ������ ������ ������
6SDWLDO�/0 RQ�HMW ������ ������ ������6WDQGDUG�HUURUV�LQ�SDUHQWKHVHV���VLJQLILFDQW�DW�������VLJQLILFDQW�DW������VLJQLILFDQW�DW���$OO� PRGHOV� LQFOXGH� WLPH� GXPPLHV�� 2WKHU� FRQWURO� YDULDEOHV� DUH� WKH� VKDUH� RI� ZRPHQ�� WKH� VKDUH� RIHPSOR\PHQW�LQ�ILUPV�ZLWK�OHVV�WKDQ����HPSOR\HHV��WKH�VKDUH�RI�OHVV�HGXFDWHG�ZRUNHUV�DQG�WKH�VKDUH�RIZRUNHUV� HPSOR\HG� LQ� DJULFXOWXUH�� 7R� VDYH� VSDFH� WKH� FRHIILFLHQWV� RI� WKH� FRQWURO� YDULDEOHV� DUH� QRWUHSRUWHG�KHUH��EXW�DUH�DYDLODEOH�IURP�WKH�DXWKRUV�RQ�UHTXHVW��6XFK�FRHIILFLHQWV�DUH�DOPRVW�DOO�VLJQLILFDQWDQG�DOO�KDYH�WKH�ULJKW�VLJQ�



��

7DEOH����6LJQLILFDQFH�WHVWV�IRU�VSDWLDO�QRQ�VWDWLRQDULW\
9DULDEOH ���� ���� ���� ���� ���� ���� ����&RQVWDQW ������ ������ ������ ������ ������ ������ ������������� ������� ������� ������� ������� ������� �������OQ�XQHPSOR\PHQW ������ ������ ������ ������ ������ ������ ������������� ������� ������� ������� ������� ������� ��������OQ�XQHPSOR\PHQW�� ������ ������ ������ ������ ������ ������ ������������� ������� ������� ������� ������� ������� ������������� ������ ������ ������ ������ ������ �������OQ�XQHPSOR\PHQW�UDWH��[�$FFHVVLELOLW\�$JJORPHUDWLRQ�PHDVXUH��7MW� ������� ������� ������� ������� ������� ������� �������$FFHVVLELOLW\�$JJORPHUDWLRQ�PHDVXUH��7MW� ������ ������ ������ ������ ������ ������ ������������� ������� ������� ������� ������� ������� �������6KDUH�RI�ZRPHQ ������ ������ ������ ������ ������ ������ ������������� ������� ������� ������� ������� ������� �������6KDUH�RI�VPDOO�ILUPV ������ ������ ������ ������ ������ ������ ������������� ������� ������� ������� ������� ������� �������6KDUH�RI�OHVV�HGXFDWHG�ZRUNHUV ������ ������ ������ ������ ������ ������ ������������ ������� ������� ������� ������� ������� �������6KDUH�RI�HPSOR\HG�LQ�DJULFXOWXUH ������ ������ ������ ������ ������ ������ ������������� ������� ������� ������� ������� ������� �������3�YDOXHV�LQ�SDUHQWKHVLV���VLJQLILFDQW�DW�������VLJQLILFDQW�DW������VLJQLILFDQW�DW���



��

7DEOH����&RQWUROOLQJ�IRU�UXUDO�XUEDQ�KHWHURJHQHLW\�LQ�WKH�ZDJH�FXUYH
����6/6�)( ����6/6�)('HSHQGHQW�9DULDEOH��OQ�ZDJH 5HJLRQV�ZLWK6WURQJ$JJORPHUDWLRQ

5HJLRQV�ZLWK:HDN$JJORPHUDWLRQ
5HJLRQV�ZLWK1R$JJORPHUDWLRQ

5HJLRQV�ZLWK6WURQJ$JJORPHUDWLRQ
5HJLRQV�ZLWK:HDN$JJORPHUDWLRQ

5HJLRQV�ZLWK1R$JJORPHUDWLRQOQ�XQHPSOR\PHQW�UDWH ������� ������� ������� ������ ������� ��������������� �������� �������� ������� ������� ��������OQ�XQHPSOR\PHQW�UDWH�� ������ ������ ������ ������� ������ �������������� �������� �������� ������ ������� ������������� ������ ������ ������ ������ �������OQ�XQHPSOR\PHQW�UDWH��[�$FFHVVLELOLW\�$JJORPHUDWLRQ�PHDVXUH��7MW� �������� �������� �������� ������� ������� ������������� ������� ��������OQ�XQHPSOR\PHQW�UDWH��[��6SDWLDO�ODJ�RI�OQXQHPSOR\PHQW�UDWH� ������� ������� ������$FFHVVLELOLW\�$JJORPHUDWLRQ�PHDVXUH��7MW� ������ ������ ������ ������ ����� �������������� �������� �������� ������� ������� �������6SDWLDO�ODJ�RI�OQ�XQHPSOR\PHQW�UDWH ������� ������ ������������� ������� �������&RQVWDQW ������ ������ ������ ������ ������ �������������� �������� �������� ������� ������ �������
2EVHUYDWLRQV ��� ��� ��� ��� ��� ���1XPEHU�UHJLRQV ��� �� �� ��� �� ��
3VHXGR�5� ZLWKLQ ������ ������ ������ ������ ������ ������
6SDWLDO�/0 RQ�HMW ������ ������6WDQGDUG�HUURUV�LQ�SDUHQWKHVHV���VLJQLILFDQW�DW�������VLJQLILFDQW�DW������VLJQLILFDQW�DW���$OO�PRGHOV�LQFOXGH�WLPH�GXPPLHV��2WKHU�FRQWURO�YDULDEOHV�DUH�WKH�VKDUH�RI�ZRPHQ��WKH�VKDUH�RI�ILUPV�ZLWK�OHVV�WKDQ����HPSOR\HHV��WKH�VKDUH�RI�OHVV�HGXFDWHG�ZRUNHUV�DQG�WKHVKDUH�RI�ZRUNHUV�HPSOR\HG�LQ�DJULFXOWXUH��7R�VDYH�VSDFH�WKH�FRHIILFLHQWV�RI�WKH�FRQWURO�YDULDEOHV�DUH�QRW�UHSRUWHG�KHUH��EXW�DUH�DYDLODEOH�IURP�WKH�DXWKRUV�RQ�UHTXHVW��6XFKFRHIILFLHQWV�DUH�DOPRVW�DOO�VLJQLILFDQW�DQG�DOO�KDYH�WKH�ULJKW�VLJQ�



��

)LJXUH����5HJLRQDO�XQHPSOR\PHQW�UDWHV�LQ�ZHVWHUQ�*HUPDQ\������
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)LJXUH����0RUDQ�VFDWWHUSORW�RI�ORJ�ZDJHV

)LJXUH����0RUDQ�VFDWWHUSORW�RI�ORJ�XQHPSOR\PHQW�UDWH
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$QQH[
7KH�GDWD�VHW�XVHG�LQ�WKLV�DSSOLFDWLRQ�ZDV�SURYLGHG�E\�WKH�*HUPDQ�,QVWLWXWH�IRU�(PSOR\PHQW�5HVHDUFK�,QVWLWXW� I�U� $UEHLWVPDUNW� XQG� %HUXIVIRUVFKXQJ� �� ,$%��� DQG� FRQWDLQV� LQIRUPDWLRQ� DERXW� ZDJHV�XQHPSOR\PHQW� UDWHV� DQG� HPSOR\PHQW� LQ� ZHVWHUQ� *HUPDQ\�� DJJUHJDWHG� DW� WKH� OHYHO� RI� ���� UHJLRQV�%HUOLQ�LV�H[FOXGHG�IURP�WKH�GDWD�VHW���6SHFLILFDOO\�:DJH��WKH�GDWD�UHIHU�WR�JURVV�GDLO\�ZDJHV�SHU��IXOO�WLPH��HPSOR\HH��LQ�WKH�SHULRG������������DQG�KDYHEHHQ�GHIODWHG�XVLQJ�2(&'�GDWD�RQ�WKH�FRQVXPHU�SULFH�LQGH[�IRU�WKH�ZKROH�RI�*HUPDQ\��DYDLODEOHRQ� OLQH� DW�� KWWS���ZZZ�RHFG�RUJ�(1�VWDWLVWLFV����(1�VWDWLVWLFV���QRGLUHFWRUDWH�QR���������KWPO�7UDLQHHV�DQG�ZRUNHUV�ZLWK�ZDJHV�ORZHU�WKDQ���'0�D�GD\�DUH�QRW�LQFOXGHG�LQ�WKH�GDWD�VHW�8QHPSOR\PHQW� UDWH�� SHUVRQV� XQHPSOR\HG� DQG� VHHNLQJ�ZRUN� DV� D� SHUFHQWDJH� RI� ODERXU� IRUFH�� ����������(PSOR\PHQW��WKH�GDWD�UHIHU�WR�SHRSOH�JDLQIXOO\�HPSOR\HG�LQ�����UHJLRQV�RI�ZHVWHUQ�*HUPDQ\�RQ�DQ\��WK RI� -XQH�� DQG� FRYHUHG� E\� WKH� VRFLDO� LQVXUDQFH� V\VWHP��6WDWLVWLFV� DUH� EDVHG� RQ� ORFDWLRQ� RI� WKHZRUNSODFH��/RZ�LQFRPH�ZRUNHUV� �VHH�DERYH��DQG�FLYLO� VHUYDQWV�DUH�QRW� LQFOXGHG��7KH�QXPEHU�RIZRUNHUV�PD\�EH�EURNHQ�GRZQ�E\�JHQGHU��VL]H�RI�WKH�HVWDEOLVKPHQW�DQG�OHYHO�RI�HGXFDWLRQ��2Q�WKHEDVLV�RI�WKLV�LQIRUPDWLRQ�ZH�FRPSXWHG�WKH�FRQWURO�YDULDEOHV�XVLQJ�WKH�GLIIHUHQW�FODVVLILFDWLRQV�RI�WKHQXPEHU�RI�HPSOR\HHV�LQ�WKH�IROORZLQJ�ZD\�6KDUH�RI�ZRPHQ��SHUFHQWDJH�RI�IHPDOH�ZRUNHUV�DPRQJ�WKH�WRWDO�QXPEHU�RI�HPSOR\HHV�LQ�HDFK�UHJLRQDQG�HDFK�\HDU��7KLV�YDULDEOH�UDQJHV�IURP�����WR�����6KDUH�RI�ZRUNHUV� HPSOR\HG� LQ� ILUPV��ZRUNHUV� HPSOR\HG� LQ� ILUPV�ZLWK� OHVV� WKDQ����HPSOR\HHV�� DV� DSHUFHQWDJH�RI� WKH� WRWDO�QXPEHU�RI� HPSOR\HHV�RI� HDFK� UHJLRQ�DQG�HDFK�\HDU��7KLV�YDULDEOH� UDQJHVIURP����WR�����6KDUH� RI� OHVV� HGXFDWHG� ZRUNHUV�� SHUFHQWDJH� RI� ZRUNHUV� ZLWK� RQO\� �L�� ORZHU� VHFRQGDU\� VFKRRO�� �LL�LQWHUPHGLDWH� �VHFRQGDU\�� VFKRRO� ZLWKRXW� YRFDWLRQDO� WUDLQLQJ�� DQG� �LLL�� LQWHUPHGLDWH� �VHFRQGDU\�VFKRRO�ZLWK� YRFDWLRQDO� WUDLQLQJ�� DPRQJ� WKH� WRWDO� QXPEHU� RI� HPSOR\HHV� LQ� HDFK� UHJLRQ� DQG� HDFK\HDU��7KLV�YDULDEOH�UDQJHV�IURP�����WR�����6KDUH�RI�ZRUNHUV�HPSOR\HG�LQ�DJULFXOWXUH��SHUFHQWDJH�RI�ZRUNHUV�HPSOR\HG�LQ�ILUPV�FODVVLILHG�LQ�WKHDJULFXOWXUDO�VHFWRU��7KLV�YDULDEOH�UDQJHV�IURP�������WR�������7\SH� RI� UHJLRQ�� WKLV� LQIRUPDWLRQ� LV� EDVHG� RQ� WKH� %I/5�%%5� �%XQGHVIRUVFKXQJVDQVWDOW� I�U5DXPRUGQXQJ� XQG� /DQGHVNXQGH� �� %XQGHVDQVWDOW� I�U� %DXZHVHQ� XQG� 5DXPRUGQXQJ�� %RQQ�W\SRORJ\��7KH�FODVVLILFDWLRQ� LV� FRPSXWHG�DFFRUGLQJ� WR� WKH�SRSXODWLRQ�DQG� WR� WKH� FHQWUDOLW\�RI� WKHORFDWLRQ�RI�HDFK�UHJLRQ��VHH�%HOOPDQ�DQG�%OLHQ���������0RUH�LQ�GHWDLO��WKH�WKUHH�JURXSV�XVHG�LQ�WKLVSDSHU�FRPSULVH�WKH�IROORZLQJ�UHJLRQV�$��5HJLRQV�ZLWK�XUEDQ�DJJORPHUDWLRQ������UHJLRQV��� &HQWUDO�FLWLHV�����UHJLRQV��� +LJKO\�XUEDQLVHG�UHJLRQV�����UHJLRQV��� 8UEDQLVHG�UHJLRQ�����UHJLRQV��� 5XUDO�UHJLRQV�����UHJLRQV�%��5HJLRQV�ZLWK�WHQGHQFLHV�WRZDUGV�DJJORPHUDWLRQ������UHJLRQV��� &HQWUDO�FLWLHV�����UHJLRQV��� +LJKO\�XUEDQLVHG�UHJLRQV�����UHJLRQV��� 5XUDO�UHJLRQV�����UHJLRQV�&��5HJLRQV�ZLWK�UXUDO�IHDWXUHV�����UHJLRQV��� 8UEDQLVHG�UHJLRQV�����UHJLRQV��� 5XUDO�UHJLRQV�����UHJLRQV�:HLJKW�PDWUL[��WKH�PDWUL[�FRQWDLQV�WKH�LQYHUVH�RI�WKH�(XFOLGHDQ�GLVWDQFHV�EHWZHHQ�ORFDWLRQ�RI�UHJLRQDXWKRULWLHV� LQ� FRQWLJXRXV� UHJLRQV�� FRPSXWHG� IURP� D� GLJLWDOLVHG� PDS�� 'LVWDQFH� EHWZHHQ� QRQFRQWLJXRXV� UHJLRQV� LV� DVVXPHG� WR� EH� LQILQLWH�� DQG� WKH� FRUUHVSRQGHQW� HOHPHQW� RI� WKH� PDWUL[� LVWKHUHIRUH�]HUR��VHH�%XHWWQHU������E��
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