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7KLV� SDSHU� ZLOO� DLP� WR� HVWDEOLVK� WKDW� WKH� TXHVW� IRU� SURGXFWLYLW\� LPSURYHPHQWV� KDV� OHG� WR� WZR�GLIIHUHQW�SDUDGLJPV��WKH�FRQWURO�SDUDGLJP�DQG�WKH�HQDEOLQJ�SDUDGLJP��7KH�FRQWURO�SDUDGLJP�DLPV�WR�LPSURYH�SURGXFWLYLW\�WKURXJK�JUHDWHU�HIILFLHQF\��ZKLFK�ZKHQ�DSSOLHG�LQ�SUDFWLFH�XVXDOO\�PHDQV�D�UHGXFWLRQ� LQ� UHVRXUFHV��ZKLFK�FDQ�EH�HLWKHU� ILQDQFLDO�RU�DFWXDO�VSDFH��7KH�HQDEOLQJ�SDUDGLJP�DFNQRZOHGJHV�WKH�KXPDQ�DVVHW�DQG�WKH�FUHDWLRQ�RI�NQRZOHGJH�FDSLWDO�DV�D�PHDQV�RI LPSURYLQJ�RIILFH�SURGXFWLYLW\���7KH�+DZWKRUQH�VWXGLHV����������� LGHQWLILHG�WKDW�HVWDEOLVKLQJ�D� OLQN�EHWZHHQ�WKH�SHUIRUPDQFH�RI�HPSOR\HHV�DQG�WKHLU�ZRUNLQJ�HQYLURQPHQW�ZDV�D�FRPSOH[�RQH��5RHWKOLVEHUJHU�	�'LFNVRQ���������7KH� VWXGLHV� LGHQWLILHG� WKDW� WKH� SK\ VLFDO� IDFWRUV� RI� WKH� ZRUNLQJ� HQYLURQPHQW� ZHUH� QRW� WKH� RQO\�IDFWRUV� LQYROYHG�LQ� LPSDFWLQJ�RQ�SURGXFWLYLW\��7KH�VRFLDO� IDFWRUV��DQG�WKH�ZLGHU� LVVXHV�RI�KXPDQ�UHODWLRQV��SOD\HG�D�VLJQLILFDQW�UROH�LQ�GHWHUPLQLQJ�ZRUNHU�SURGXFWLYLW\��,W�FRXOG�EH�DUJXHG�WKDW�WKH�RXWSXW�RI�WKH�PRGHUQ�RIILFH�LV�GHSHQGHQW�RQ�WKH�KXPDQ�UHODWLRQV�DQG�WKH� TXDOLW\� RI� WKH� LQWHUDFWLRQV� XQGHUWDNHQ� LQ� WKH� RIILFH� HQYLURQPHQW� �+D\QHV� 	� 3ULFH�� �������+RZHYHU��/DLQJ��������SURSRVHV�WKDW�WKH�FRQYHQWLRQDO�RIILFH�GHVLJQ�UHVWULFWV�LWV�RFFXSLHUV
�D ELOLW\�WR�EH�FUHDWLYH��DV�LW�WHQGV�WR�EH�EDVHG�RQ�SHRSOH�ZRUNLQJ�RQ�WKHLU�RZQ��DQG�RIIHUV�OLWWOH�SRVVLELOLW\�RI�LQWHUDFWLRQ�ZLWK�RWKHU�RIILFH�FROOHDJXHV��7KLV�DSSURDFK�WR�RIILFH�GHVLJQ�FDQ�EH�WUDFHG�EDFN�WR�WKH�VFLHQWLILF�PDQDJHPHQW�SULQFLSOHV�SURSRVHG�E\� )UHGHULFN�7D\ORU� �/DLQJ�������	�������'XII\���������7KLV�WHQVLRQ�EHWZHHQ�WKH�GHPDQGV�RI�WKH�PRGHUQ�RIILFH��DQG�WKH�WUDGLWLRQDO�RIILFH�VXSSO\�OHG�/DLQJ��������WR�FDOO�IRU�RIILFH�GHVLJQ�WR�JR�EH\RQG�WKH�PHFKDQLVWLF�DSSURDFK��DQG�WR�FRQVLGHU�WKH�G\QDPLF�DQG�I OH[LEOH�QDWXUH�RI�WKH�RIILFH�HQYLURQPHQW���:KLOVW�WKH�DFDGHPLF�DUJXPHQW�WR�FUHDWH�DQ�RIILFH�HQYLURQPHQW�WKDW�HQDEOHV�SURGXFWLYLW\�WKURXJK�NQRZOHGJH� FUHDWLRQ� DQG� NQRZOHGJH� WUDQVIHU� DSSHDUV� WR� EH� PDGH� �+D\QHV� HW� DO�� ������� 'XII\�������� UHPLQGV�XV� WKDW�SUDFW LFLQJ� IDFLOLWLHV�PDQDJHUV�DUH�NHSW�XQGHU� SUHVVXUH� WR� UHGXFH�FRVWV��7KLV�FRQVWDQW�SUHVVXUH�WR�GHPRQVWUDWH�FRVW�UHGXFWLRQV�NHHSV�WKH�IDFLOLWLHV�PDQJHU�IXQFWLRQLQJ�DW�WKH� RSHUDWLRQDO� OHYHO� ZLWKLQ� WKH� RUJDQLVDWLRQ� �'XII\�� ������� � ,I� IDFLOLWLHV�PDQDJHPHQW� LV� WR WUXO\�IXQFWLRQ�DW�WKH�VWUDWHJLF�OHYHO��WKHQ�LW�PXVW�GHPRQVWUDWH�WR�WKH�RUJDQLVDWLRQ�WKDW�LW�LV�PRUH�WKDQ�MXVW�D�FRVW�FXWWLQJ�GHSDUWPHQW��
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+LVWRULFDO�FRQWH[W'XULQJ�WKH�VWDUW�RI�WKH�WZHQWLHWK�FHQWXU\�WKH�SUHYDLOLQJ�SDUDGLJP�ZLWK�UHJDUGV�WR�WKH�GHVLJQ�DQG�PDQDJHPHQW� RI� ZRUN� SURFHVV� ZDV� WKDW� RI� VFLHQWLILF� PDQDJHPHQW� �7D\ORU�� ������� 7KH�PHWKRGRORJ\�SURSRVHG�E\�)UHGHULFN�7D\ORU�ZDV�WKDW�LI�WLPH�DQG�PRWLRQ�VWXGLHV�ZHUH�XQGHUWDNHQ�WKHQ� WKH�PRVW�HIILFLHQW�ZD\�RI� WDVN�SHUIRUPDQFH�FRXOG�EH� LGHQWLILHG��2QFH� WKLV�RSWL PXP�ZD\�RI�SHUIRUPLQJ�DQ\�JLYHQ�WDVN�ZDV�HVWDEOLVKHG��LW�ZDV�WKHQ�VWDQGDUGLVHG�VR�WKDW�DOO�HPSOR\HHV�FRXOG�WKHQ� DGRSW� WKH� RSWLPXP� ZRUN� PHWKRG�� 7KH� VWUHQJWK�� DQG� XOWLPDWHO\� WKH� ZHDNQHVV�� RI� WKLV�DSSURDFK�LV�WKDW�WKH�ZRUNHU�ZDV�SHUFHLYHG�DV�D�SRWHQWLDO�VRXUF H�RI�HUURU�DQG�WKHUHIRUH�WKHLU�GLUHFW�FRQWULEXWLRQ� KDG� WR� EH� PLQLPLVHG� DV� PXFK� DV� SRVVLEOH�� WKURXJK� QRW� RQO\� VWDQGDUGLVHG� ZRUN�PHWKRGV��EXW�DOVR�VWDQGDUGLVHG�ZRUNLQJ�HQYLURQPHQWV��6WDOOZRUWK�	�:DUG����������2VHODQG� ������� SURSRVHG� WKDW� 7D\ORU� ZDV� ZHOO� DZD UH� RI� WKH� OLPLWDWLRQV� RI� KLV� VFLHQWLILF�PDQDJHPHQW�WHFKQLTXHV��
�7D\ORU�DFNQRZOHGJHG�WKDW�KLV�PHWKRGV�ZHUH�RQO\�DSSURSULDWH�IRU�IDFWRU\�RSHUDWLYHV�DQG�ZRXOG� QRW� ZRUN� IRU� LQWHOOLJHQW� HPSOR\HHV� EHFDXVH� RI� LQFUHDVHG� PRQRWRQ\��� �2VHODQG��������S��

'XII\� ������� SURSRVHV� WKDW� WKH� GRPLQDQW� FXOWXUH� RI� RIILFHV� LQ� WKH� WZHQWLHWK� FHQWXU\� KDYH� WKHLU�URRWV� LQ� WKH� LGHDV� RI� VFLHQWLILF�PDQDJHPHQW� SURSRVHG� E\� )UHGULFN� 7D\ORU�� 7KH� WUDQVIHUHQFH� RI�7D\ORU¶V�PHFKDQLVWLF� SDUDGLJP� IURP� IDFWRU\� WR� RIILFH� DSSHDUV� WR� EH� SDUDOOHOHG� E\� WKH� ZD\� WKDW�SURGXFWLYH�RIILFHV�ZHUH�PHDVXUHG���$Q�HDUO\�H[DPSOH��������RI�DQ�RIILFH�EXLOGLQJ�GHVLJQHG��DQG�EXLOW��RQ�WKH�7D\ORULVW�SULQFLSOH�ZDV�7KH�/DUNLQ�%XLOGLQJ� LQ�%XIIDOR��1HZ�<RUN� �'XII\���������7KH�DUFKLWHFW�ZDV�)UDQN�/OR\G�:ULJKW��DQG� WKH�EXLOGLQJ�ZDV�D�SXUSRVH�EXLOW� KHDGTXDUWHUV� IRU� WKH�/DUNLQ�&RPSDQ\�� �7KH�EXLOGLQJ�ZDV�GHVLJQHG� WR� UHSUHVHQW� DQ� RUGHUHG� VWUXFWXUH�� ZLWK� DUFKLWHFW �GHVLJQHG� GHVNV��ZKLFK� DOORZHG� OLWWOH�IUHHGRP�RI�PRYHPHQW�IRU� WKH�HPSOR\HHV��7KH�FOHUNV�ZRUNLQJ� LQ� WKH�EXLOGLQJ�ZHUH�S HUFHLYHG�DV�XQLWV�RI�SURGXFWLRQ��'XII\�������7KH�+DZWKRUQH�VWXGLHV�ZHUH�HDUO\�DWWHPSWV�WR�OLQN�WKH�SHUIRUPDQFH�RI�HPSOR\HHV�WR�WKHLU�ZRUNLQJ�HQYLURQPHQW�� 7KH� VWXGLHV� WRRN� SODFH� DW� WKH� +DZWKRUQH� SODQW�� ZKLFK� ZDV� SDUW� RI� WKH�:HVWHUQ�(OHFWULF�&RPSDQ\��7KH�UHVHDUFK�GLUHFWRUV�ZHUH�(OWRQ�0D\R�DQG�)�-��5RHWKOLVEHUJHU��7KH�SXUSRVH�RI� WKH�UHVHDUFK�ZDV�WR�HVWDEOLVK�KRZ�D�SURGXFWLYH�DQG�VDWLVI\LQJ�ZRUNLQJ�HQYLURQPHQW�FRXOG�EH�DFKLHYHG��5RHWKOLVEHUJHU�	�'LFNVRQ��������7KH� UHVXOWV� RI� WKH�+DZWKRUQH� VWXGLHV� OHG� WKH� UHVH DUFK� WHDP� WR�FRQFOXGH� WKDW� LW� ZDV� WKH� VRFLDO�IDFWRUV�WKDW�ZHUH�PRUH�LPSRUWDQW�WKDQ�WKH�SK\VLFDO�IDFWRUV�ZLWK�UHJDUGV�WR�HPSOR\HH�VDWLVIDFWLRQ�DQG�SURGXFWLYLW\��'XII\� ������� FLWHV� WKH� +DZWKRUQH� VWXGLHV� DV� FOHDU� HYLGHQFH� WKDW� DQ\� VLQJOH� HQYLURQPHQWDO�YDULDEOH� LV� RYHUODLG� ZLWK� WKH� ZLGHU� LVVXHV� RI� KXPDQ� UHODWLRQV�� � +H� JRHV� RQ� WR� FDOO� IRU� D�PRUH�DSSURSULDWH�DSSURDFK�WR�PHDVXULQJ�HQYLURQPHQWV�FDOOHG�³RSHQ�VRFLDO �WHFKQLFDO�V\VWHPV´��'XII\��������FODLPV�WKDW�DV�D�FRQVHTXHQFH�RI�WKH�+DZWKRUQH�VWXGLHV�QR�VHULRXV�UH VHDUFK�LQWR�WKH�HIIHFWV� RI� HQYLURQPHQWDO� YDULDEOHV� DQG� SURGXFWLYLW\� ZHUH� XQGHUWDNHQ� IRU� D� QXPEHU� RI� \HDUV���&DLUQV� ������� SURSRVHV� WKDW� LW� ZDV� WKH� +DZWKRUQH� VWXGLHV� WKDW� OHG� WR� WKH� DFFHSWDQFH� LQ�RUJDQL]DWLRQDO�WKHRU\�RI�WKH�GRPLQDQFH�RI�VRFLDO�RYHU�SK\VLFD O�IDFWRUV�&DLUQV��������JR�RQ�WR�VXJJHVW�WKDW�
³7KHUH� LV� QR� GRXEW� WKDW� VWXG\� RI� WKH� LQWHUUHODWHGQHVV� RI� WKH� SK\VLFDO� DQG� VRFLDO�HQYLURQPHQWV� DV� FRPSOH[� FRQWULEXWRUV� WR� LQGLYLGXDO� PRWLYDWLRQ� DQG� VDWLVIDFWLRQ� KDV�UHPDLQHG� UHODWLYHO\� XQGHYHORSHG�� DQG� FHUWDL QO\� QRW� SDUW� RI� ³PDLQVWUHDP´� PDQDJHPHQW�VWXGLHV´��&DLUQV��������S���

7KHUH� LV� FOHDUO\� D� QHHG� WR� EHWWHU� XQGHUVWDQG� WKH� RIILFH� HQYLURQPHQW� E\� HYDOXDWLQJ� ERWK� WKH�SK\VLFDO� DQG� WKH� VRFLDO� FRPSRQHQWV�� DQG� WKHLU� UHVSHFWLYH� HIIHFW� RQ� SURGXFWLYLW\� IURP� WKH� HQG�XVHU
V� SRLQW� RI� YLHZ�� � 7KLV� ³RFFXSLHU� SHUVSHFWLYH´� DSSURDFK� WR� RIILFH� HQYLURQPHQWV� FDQ� DOVR�DGGUHVV�WKH�FULWLFLVP�WKDW�RIILFH�SURYLGHUV�DUH�GHWDFKHG�IURP�WKH�RIILFH�XVHUV�7KH�FKDQJLQJ�SK\VLFDO�RIILFH�HQYLURQPHQW�ZDV�LGHQWLILHG�E\�'(*:�ZKR�OHG�WZR�PDMRU�VWXG LHV�LQ������DQG������FDOOHG�WKH�25%,7��2IILFH�%XLOGLQJV�DQG�,QIRUPDWLRQ�7HFKQRORJ\��VWXGLHV���7KHVH�VWXGLHV�DWWHPSWHG�WR�LQYHVWLJDWH�WKH�LPSDFW�QHZ�WHFKQRORJ\�ZRXOG�KDYH�RQ�RIILFH�GHVLJQ��'XII\ HW�DO� ������� 7KH� VWXGLHV� LGHQWLILHG� WKH� FKDQJLQJ� UHTXLUHPHQWV DQG� IXQFWLRQDOLW\� RI� WKH� RIILFH�
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HQYLURQPHQW�� DQG� DV� D� FRQVHTXHQFH� FDOOHG� IRU� JUHDWHU� FRQVLGHUDWLRQ� WR� EH� JLYHQ� WR� FDEOHV��KRWVSRWV�� HUJRQRPLFV� DQG� HQYLURQPHQWDO� SUREOHPV�� +RZHYHU�� 'XII\� ������� DFNQRZOHGJHV� WKDW�ZKLOVW�WKH�25%,7�VWXGLHV�SUHGLFWHG�FHUWDLQ�F KDQJHV�LQ�WKH�RIILFH�HQYLURQPHQW��WKH\�GLG�QRW�SUHGLFW�WKH� FKDQJH� LQ� WKH� ZD\� LQIRUPDWLRQ� WHFKQRORJ\� FRXOG� IUHH� RIILFH� ZRUNHUV� IURP� WKH� RIILFH�HQYLURQPHQW�WKURXJK�WKH�YLUWXDO�RIILFH����7KH�FRQVWDQW�FKDQJLQJ�GHPDQGV�RQ� WKH�RIILFH�HQYLURQPHQW�KDV� OHG�'XII\� � ������ WR� LGHQWLI\� WKH�QHHG�IRU�IDFLOLWLHV�PDQDJHUV�WR�EH�PRUH�DFWLYH�DQG�VWUDWHJLF�LQ�FUHDWLQJ�RIILFH�HQYLURQPHQWV�WKDW�PHHW� RUJDQLVDWLRQDO� UHTXLUHPHQWV�� 7KLV� DSSURDFK� SODFHV� IDFLOLWLHV� PDQDJHPHQW� FHQWUDO� WR� WKH�SURYLVLRQ�RI�SURGXFWLYH�RIILFH�HQYLURQPHQWV�&RUSRUDWH�UHDO�HVWDWH�DQG�SURGXFWLYLW\�7R� HQVXUH� WKDW� D� KLJK� SHUIRUPDQFH� ZRUN� SODFH� LV� FUHDWHG� WKHUH� LV� D� UHTXLUHPHQW� WR� DOLJQ� WKH�ZRUNSODFH�VWUDWHJ\�ZLWK�WKH�UHDO�HVWDWH�VWUDWHJ\�DQG�XOWLPDWHO\�ZLWK�WKH�EXVLQHVV�VWUDWHJ\���7KLV�DOLJQPHQW� FDQ� RQO\� EH� D FKLHYHG� LI� WKH� LPSDFW� RI� WKH� RIILFH� HQYLURQPHQW� RQ� LWV� RFFXSLHUV
�SURGXFWLYLW\�LV�LQWHJUDO�WR�WKH�GHFLVLRQ�PDNLQJ�DW�WKH�VWUDWHJLF�OHYHO��'XII\��������/HVVRQV� FDQ� EH� OHDUQW� IURP� WKH� 8.� SXEOLF� VHFWRU�� DV� D� QXPEHU� RI� LQLWLDWLYHV� KDYH� EHHQ�XQGHUWDNHQ� WR�DOLJQ� WKH�ZRUNSODFH�VWUDWHJ\� WR� WKH�SURSHUW\�DQG�EXVLQHVV�VWUDWHJ\��7KH�XOWLPDWH�DLP�RI�VXFK�DQ�DSSURDFK�KDV�EHHQ�WR�LQFUHDVH�RUJDQLVDWLRQDO�SHUIRUPDQFH��$�IHZ�H[DPSOHV�DUH�x �:RUNLQJ� ZLWKRXW� ZDOOV�� D� SXEOLFDWLRQ� SURGXFHG� E\� 2*&� �2IILFH� RI� *RYHUQPHQW�&RPPHUFH�� DQG� '(*:� KLJKOLJKWV� WKH� EHQHILWV� RI� XVLQJ� WKH� FKDQJLQJ� ZRUNSODFH� DV� D�PHDQV� RI� RUJDQLVDWLRQDO� FKDQJH�� ,W� SURSRVHV� LQFUHDVHG� IOH[LEOH� ZRUNLQJ�� WKURXJK�RSHQQHVV�DQG�FROODERUDWLRQ��DV�D�ZD\�RI�GHOLYHULQJ�LPSURYHG�RUJDQLVDWLRQDO�SHUIRUPDQFH��$OOHQ�HW�DO� ��������x �%HWWHU�0HDVXUHPHQW�%HWWHU�0DQDJHPHQW�� � 7KLV� SXEOLFDWLRQ� E\�2*&� ������� SURSRVHV�WHFKQLTXHV�DQG�VWDQGDUGV�RI�PHDVXUHPHQW�GHYHORSHG�LQ�FRQMXQFWLRQ�ZLWK�,3'�2FFXSLHUV��,Q�DGGLWLRQ�WR�WKH�SURSHUW\�FRVW�GDWD�WKH�SHUIRUPDQFH�IUDPHZRUN�DWWHPSWV�WR�PHDVXUH�WK H�HIIHFWLYHQHVV� RI� WKH� SURSHUW\� SURYLVLRQ� E\� LQFOXGLQJ� DQ� HOHPHQW� FDOOHG� �ZRUNSODFH�SURGXFWLYLW\�DSSUDLVDO����x �+LJK� 3HUIRUPLQJ� 3URSHUW\�� � 7KLV� LV� DQ� LQLWLDWLYH� E\� 2*&� ������� WR� LPSURYH� YDOXH� IRU�PRQH\�RI�SXEOLF�EXLOGLQJV��7KH�LQLWLDWLYH�SUHVHQWV�D�IUDPHZ RUN�IRU�VWUDWHJLF�SURSHUW\�DVVHW�PDQDJHPHQW�� )XQGDPHQWDO� WR� WKH� IUDPHZRUN� DUH� SURSHUW\� VWDQGDUGV� DQG� SURSHUW\�EHQFKPDUNV�$GGLQJ�YDOXH�WKURXJK�WKH�KXPDQ�DVVHW:KLOVW�LW�PD\EH�ZHOO�XQGHUVWRRG�WKDW�LQ�PRVW�RUJDQLVDWLRQV�WKH�WZR�PRVW�LPSRUWDQW�DVVHWV�DUH�LWV�SHRSOH�DQG�LWV�SURSHUW\��WKH�OLQNDJH�EHWZHHQ�WKH�WZR�LV�QRW��%HFNHU��������:HDWKHUKHDG� ������� DUJXHV� WKDW�ZLWK� VWDII� FRVW� LQ� WKH� UHJLRQ�RI� �� �����DQG� UHDO� HVWDWH� FRVWV�DSSUR[LPDWHO\������WKHQ�D�UHODWLYHO\�VPDOO�LQFUHDVH�LQ�SURGXFWLYLW\�LV�JUHDWO\�PRUH�EHQ HILFLDO�WKDQ�D�VPDOO�UHGXFWLRQ�LQ�UHDO�HVWDWH�FRVWV��7KLV�OHYHUDJLQJ�DUJXPHQW�KLJKOLJKWV�WKDW�ZKLOVW�UHDO�HVWDWH�DQG� IDFLOLWLHV�PDQDJHUV�PD\EH� FRQVWDQWO\� DLPLQJ� WR� UHGXFH� FRVW�� WKH� JUHDWHVW� JDLQV� DUH� WR� EH�PDGH� LI� FRQVLGHUDWLRQ� LV� VKLIWHG� WR� LPSURYLQJ� RUJD QLVDWLRQDO� SURGXFWLYLW\� �2VHODQG�� ������� 7KLV�OHYHUDJLQJ� DSSURDFK� FDQ� EH� DUJXHG� WKH� RSSRVLWH� ZD\�� PLVPDWFKLQJ� SHRSOH� ZLWK� WKHLU� ZRUN�HQYLURQPHQWV� FRXOG� KDYH� D� VLJQLILFDQW� LPSDFW� RQ� RYHUDOO� RUJDQLVDWLRQ� SHUIRUPDQFH� �0DZVRQ����������7KH� VDPH� ³OHYHUDJLQJ´� DU JXPHQW� LV� DGRSWHG� E\� %HFNHU� DQG� 3HDUFH� �������� ZKR� SURSRVH� DQ�LQWHJUDWHG�FRVW�PRGHO�� �7KH�PRGHO� FRQVLVWV�RI�ERWK�FRUSRUDWH� UHDO�HVWDWH�DQG�KXPDQ� UHVRXUFH�IDFWRUV�� 7KH\� FDOO� WKHLU� PRGHO� WKH� &RUQHOO� %DODQFHG� 5HDO� (VWDWH� $VVHVVPHQW� PRGHO�� &2%5$��ZKLFK� LQFOXGHV� WKH� WKUHH�PDLQ�YDULDEOHV��PHDVXUHV�RI�SURGXFWLYLW\��KXPDQ� UHVRXUFHV�FRVWV�DQG�UHDO� HVWDWH� FRVWV�� 7RJHWKHU� WKH� WKUHH� YDULDEOHV� LQ� WKH� PRGHO� HQDEOH� RUJDQLVDWLRQV� WR� PDNH�VWUDWHJLF�UHDO�HVWDWH�GHFLVLRQV���+5�LPSDFWV�FDQ�EH�KLJKO\�VLJQLILFDQW��DQG�LI�LQFRUS RUDWHG�LQWR�D�VLQJOH�PRGHO�PLJKW�OHDG�WR�UHFRPPHQGDWLRQV�YHU\�GLIIHUHQW�IURP�WKRVH�EDVHG�RQO\�RQ�WKH�GLUHFW�UHDO�HVWDWH�FRVWV����%HFNHU�	�3HDUFH��������S����
$� W\SLFDO�H[DPSOH�ZRXOG�EH� WKH�HYDOXDWLRQ�RI�D�QHZ�FDSLWDO�EXLOG�� ,I� WKH�FKRLFH�ZDV�EHWZHHQ�D�EDVLF�GHYHORSPHQW�RU�RQH�RI�D�KLJKHU�VWDQGDUG��DQG�VXEVHTXHQW�FRVW�� WKH�FRVWLQJ�PRGHO�ZRXOG�
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SUHGLFW� WKH� DSSURSULDWH� ULVH� LQ� HPSOR\HH� SURGXFWLYLW\� UHTXLUHG� WR� SD\� IRU� WKH� PRUH� H[SHQVLYH�RSWLRQ��$OWKRXJK�WKLV�UDLVHV�WKH�LVVXH�RI�SURGXFWLYLW\�PHDVXUHPHQW�WR�WKH� VWUDWHJLF�OHYHO��WKHUHE\�DOORZLQJ�RUJDQLVDWLRQV� WR�PDNH� LQIRUPHG�GHFLVLRQV�E\� LGHQWLI\LQJ� WKH�SRWHQWLDO�FRQVHTXHQFHV�RI�WKHLU�GHFLVLRQ�RQ�SURGXFWLYLW\�� WKH�SURGXFWLYLW\�PHDVXUH�XVHG� LV�GHWHUPLQHG�IURP�WKH� LQFUHDVH� LQ�WXUQRYHU��DQG�LV�WKHUHIRUH�QRW�D�GLUHFW PHDVXUH�RI�LQGLYLGXDO�SURGXFWLYLW\��,W�FRXOG�DOVR�EH�DUJXHG�WKDW� VLQFH� WKH�SURGXFWLYLW\�PHDVXUH� LV� QRW� GHULYHG� IURP� WKH� LQGLYLGXDO� OHYHO�� WKH�&2%5$�PRGHO�FRXOG� SRWHQWLDOO\� EH� XVHG� DV� D� FRVW� UHGXFWLRQ� PRGHO� VLQFH� WKH� WUXH� LPSDFW� RQ� LQGLYLGXDO�SURGXFWLYLW\�LV�QRW�LQFRUSRUDWHG�7KH�SURGXFWLYLW\�PHDVXUHPHQW�GHEDWH�LV�GHYHORSHG�E\�&OHPHQWV �&URRPH�	�.DOXDUDFKFKL���������ZKR�SURSRVH�WKDW�D�UHVSRQVLYH�ZRUNLQJ�HQYLURQPHQW�VKRXOG�FUHDWH�D�VHQVH�RI�ZHOO �EHLQJ��7KH\�SURSRVH� WKDW� SURGXFWLYLW\� LV� GHSHQGHQW� RQ� ³KHDOWK\� E XLOGLQJV´�� DQG� WKHUHIRUH� ZLGHQ� WKH� GHEDWH�DERXW�SURGXFWLYLW\�PHDVXUHPHQW� WR� LQFRUSRUDWH�KHDOWK��ZHOO �EHLQJ�DQG�FRPIRUW��7KH\�SURSRVH�D�ILYH� OHYHO� DQDO\WLFDO� KLHUDUFK\� SURFHVV� PRGHO� WR� UHSUHVHQW� WKH� PDLQ� IDFWRUV� WKDW� LQIOXHQFH�SURGXFWLYLW\�� 7KH� PRGHO� FRQWDL QV� HQYLURQPHQWDO� IDFWRUV� VXFK� DV� WHPSHUDWXUH� DQG� KXPLGLW\��YHQWLODWLRQ�� OLJKWLQJ�� FURZGLQJ� DQG� WKHQ� OLQNV� WKHP� WR� KHDOWK� IDFWRUV� ZKLFK� DUH� GHILQHG� DV�UHVSLUDWRU\�� VNLQ�� QHUYRXV�� QDVDO� DQG� UHODWHG� SUREOHPV�� :KLOVW� WKLV� PRGHO� FRQWULEXWHV� WR� WKH�PHDVXUHPHQW�RI�HQYLURQPHQWDO�DQG�FRPIRUW�FRPSRQHQWV�DVVRFLDWHG�ZLWK�SURGXFWLYLW\��LW�ODFNV�WKH�VRFLDO�DQG�EHKDYLRXUDO�FRPSRQHQWV�WKDW�DUH�DQ�LQWHJUDO�SDUW�RI�D�PRGHUQ�RIILFH��7KH�PDLQ�ZHDNQHVV�RI�WKH�DQDO\WLFDO�KLHUDUFK\�SURFHVV�PRGHO��SURSRVHG�E\�&OHPHQWV �&URRPH�	�.DOXDUDFKFKL�� �������� LV� DGGUHVVHG� E\� &OHPHQWV �&URRPH� ������� E\� WKH� LQFOXVLRQ� RI� D� VRFLDO�FRQFHSW� DV� EHLQJ� D� IDFWRU� ZKLFK� KDV� DQ� DIIHFW� RQ� SURGXFWLYLW\� �6HH� 7DEOH� ���� $OWKRXJK� WKLV�SURSRVDO� ODFNV� WKH� RSHUDWLRQDOL]DWLRQ� RI� WKH� FRQFHSWV� WR� DFWXDO� PHDVXUHV�� LW� GRHV� SURYLGH� D�WKHRUHWLFDO� IUDPHZRUN� IRU� FRQVLGHULQJ� SURGXFWLYLW\� PHDVXUHPHQW�� ZKLFK� KDV� EHHQ� SUHYLRXVO\�ODFNLQJ��
7DEOH���)DFWRUV�WKDW�DIIHFW�SURGXFWLYLW\��&OHPHQWV�&URRPH��������S���

,W�FRXOG�EH�DUJXHG�WKDW�WKH�RQO\�FRQFHSW�WKDW�WKH�SURSHUW\�RU�IDFLO LWLHV�PDQDJHU�FDQ�FRQWURO�ZRXOG�EH�WKH�HQYLURQPHQW�FRPSRQHQW��+RZHYHU��ZLWK�WKH�JURZLQJ�UHTXLUHPHQW�IRU�RIILFH�HQYLURQPHQWV�WR�EH�PRUH�NQRZOHGJH�H[FKDQJH�FHQWUHV�� WKHUH� LV�D�FKDOOHQJH� IDFLQJ�RIILFH�GHVLJQHUV�ZKLFK� LV��FDQ�WKH\�FUHDWH�RIILFH�HQYLURQPHQWV�WK DW�HQDEOH�JUHDWHU�NQRZOHGJH�VKDULQJ�DQG�LQWHUDFWLRQ��WKXV�PDNLQJ�WKH�VRFLDO�IDFWRU�DQ�LQWHJUDO�FRQVLGHUDWLRQ�IRU�WKH�PRGHUQ�RIILFH��3ULFH��������UHFRJQLVHV�WKH� OLPLWDWLRQV�RI�FXUUHQW�UHVHDUFK�DQG�GHYHORSPHQWV� LQ�ZRUNLQJ�HQYLURQPHQWV�E\�HVWDEOLVKLQJ�D�QHHG�WR�DGGUHVV�WKH�SV\FKRORJLFDO�QHHGV�RI�LQGLYLGXDOV��7KH�RIILFH�RFFXSLHU�SHUVSHFWLYH,I� WKH� GHEDWH� DERXW� RIILFH� SURGXFWLYLW\� LV� WR�PRYH� DZD\� IURP�� DQG� EH\RQG�� WKH� WUDGLWLRQDO� FRVW�FXWWLQJ�PHWKRGV�� WKHQ�JUHDWHU�HPSKDVLV�QHHGV� WR� EH�SODFHG�RQ�XQGHUVWDQGLQJ�RI ILFHV� IURP� WKH�RFFXSLHU� SHUVSHFWLYH� �6WDOOZRUWK� HW� DO�� ������ )OHPLQJ�� ������� 7KLV� DSSURDFK� LV� VXSSRUWHG� E\�2VHODQG�DQG�%DUWOHWW��������LQ�WKHLU�ERRN� ³,PSURYLQJ�2IILFH�3URGXFWLYLW\��$�JXLGH�IRU�EXVLQHVV�DQG�IDFLOLWLHV�PDQDJHUV´�7KH�SXUSRVH�RI�WKLV�JXLGH�LV WR�LQFUHDVH�WKH�SURGXFWLYLW\�RI�RUJDQLVDWLRQV�E\�HQKDQFLQJ�WKH�RXWSXW�SHUIRUPDQFH�RI�WKHLU�VWDII��7KLV�LV�D�IXQGDPHQWDO�GHSDUWXUH�IURP�WKH�WUDGLWLRQDO�VWUDWHJ\�IRU�RIILFH�SURGXFWLYLW\�ZKLFK�IRFXVHV�RQ�FXWWLQJ�LQSXW�FRVWV�ZLWK�OLWWOH�RU�QR�UHJDUG�WR�WKH�LPSDFW�RQ�VWDII�SHUIRUPDQFH����2VHODQG�	�%DUWOHWW��������S[LLL�
7R�LQFUHDVH�XQGHUVWDQGLQJ�RI�VWDII�SHUIRUPDQFH�WKHUH�LV�D�UHTXLUHPHQW�WR�YLHZ�RIILFHV�DV�G\QDPLF�FRPSOH[�HQYLURQPHQWV��ZKLFK�HQDEOH�DQG�VXSSRUW�WKH�ZRUN�SDWWHUQV�RI�WKHLU�RFFXSDQWV��%HFNHU�	�

)DFWRUV�ZKLFK�DIIHFW�SURGXFWLYLW\3HUVRQDO� &DUHHU�DFKLHYHPHQW�KRPH�ZRUN�LQWHUIDFH�LQWULQVLF�WR�MRE6RFLDO 5HODWLRQVKLS�ZLWK�RWKHUV2UJDQLVDWLRQDO 0DQDJHULDO�UROH��RUJDQLVDWLRQDO�VWUXFWXUH(QYLURQPHQW ,QGRRU�FOLPDWH��ZRUNSODFH��,QGRRU�$LU�4XDOLW\
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6WHHOH���������7KLV�UHTXLUHV�JUHDWHU�FRQVLGHUDWLRQ�WR�EH�JLYHQ�WR�WKH�EHKDYLRXUDO�SDWWHUQV�RI�RIILFH�RFFXSLHUV��1DWKDQ�	�'R\OH��������'XII\� ������� PDNHV� WKH� FRQQHFWLRQ� EHWZHHQ� WKH� HQYLURQPHQW�� SURGXFWLYLW\� DQG� SHRSOH�� DQG�DUJXHV�WKDW�UHVHDUFK�LQWR�RIILFH�GH VLJQ�KDV�WR�EH�EDVHG�RQ�WKH�³XVHU�SHUVSHFWLYH´�0DZVRQ��������FODLPV�WKDW��IURP�WKH�UHVHDUFK�XQGHUWDNHQ�RYHU�WKH�\HDUV��WKHUH�LV�OLWWOH�GRXEW�WKDW�WKH�ZRUNLQJ�HQYLURQPHQWV�KDYH�DQ�LPSDFW�RQ�WKH�RFFXSLHUV
�SURGXFWLYLW\��+RZHYHU��HVWDEOLVKLQJ�D�TXDQWLWDWLYH� PHDVXUH�RI� WKH� LPSDFW�KDV�SURYHG� WR� EH�PRUH�GLIILFXOW�� �+H�GHYHORSV� WKH�RFFXSLHU�SHUVSHFWLYH�DSSURDFK��E\�SURSRVLQJ�WKDW�WKH�WZR�PDMRU�FDXVHV�RI�SURGXFWLYLW\� ORVV�LQ�RIILFHV�DUH�FDXVHG�E\�L��'LVWUDFWLRQVLL��0LVPDWFK�EHWZHHQ�WKH�RFFXSLHUV�ZRUN�DFWLYLWLHV� DQG�WKH�ZRUN�HQYLURQPHQW�SURYLGHG�
'LVWUDFWLRQV�DUH�GHILQHG�DV�³$Q\WKLQJ�WKDW�WDNHV�DWWHQWLRQ�DZD\�IURP�WKH�WDVN�WR�EH�SHUIRUPHG��'LVWUDFWLRQ�HPDQDWHV�IURP�XQH[SHFWHG�VWLPXOL��ZKLFK�FDQ�WDNH�WKH�IRUP�RI�QRLVH��YLVXDO�GLVWXUEDQFH��H�J��JODUH�RU�PRYHPHQW� RU�EHLQJ�WRR�KRW�RU� WRR�FROG�� ,W�FDQ�DOVR�VWHP�IURP�WKH� IDLOXUH�RI�VHUYLFHV�DQG� V\VWHPV� �H�J�� HTXLSPHQW� RU� QHWZRUNV�� WKDW� LQKLELW� WDVNV� IURP� EHLQJ� SHUIRUPHG�HIIHFWLYHO\����0DZVRQ��������S���
7KLV� GHILQLWLRQ� LV� ZLGH� UDQJLQJ�� EXW� WHQGV� WR� FRQFHQWUDWH� RQ� WK H� SK\VLFDO� DQG� WHFKQLFDO�FRPSRQHQWV� RI� WKH� ZRUNLQJ� HQYLURQPHQW�� DQG� WKHUHIRUH� ODFNV� WKH� EHKDYLRXUDO� FRPSRQHQW��+RZHYHU��0DZVRQ��������DFNQRZOHGJHV�WKDW�GLVWUDFWLRQV�PD\�QRW�DOZD\V�KDYH�D�QHJDWLYH�HIIHFW�RQ� SHUIRUPDQFH�� VWDWLQJ� WKDW� IRU� VRPH� SHRSOH� DQ� HOHPH QW� RI� GLVWUDFWLRQ�� VXFK� DV� EDFNJURXQG�PXVLF��PD\�DFWXDOO\�DLG�FRQFHQWUDWLRQ��+DYLQJ�DFNQRZOHGJHG�WKDW�GLVWUDFWLRQV�FDQ�EH�EHQHILFLDO�IRU� VRPH� SHRSOH�� KH� JRHV� RQ� WR� SURSRVH� WKDW� D� GLVWUDFWLRQ� IUHH� ZRUNLQJ� HQYLURQPHQW� LV� PRUH�SURGXFWLYH�WKDQ�DQ�HQYLURQPHQW�W KDW�KDV�D�QXPEHU�RI�GLVWUDFWLRQV�WKURXJKRXW�WKH�GD\����

³6HYHQW\� PLQXWHV� RI� SURGXFWLYLW\� LV� ORVW� LQ� D� W\SLFDO� HLJKW �KRXU� GD\� DV� D� UHVXOW� RI�GLVWUDFWLRQ�´��0DZVRQ��������S��,W�LV�SURSRVHG�WKDW�����RI�WKH�ZRUNLQJ�GD\�LV�ORVW�SURGXFWLYLW\�FDXVHG�E\�JHQHU DO�FRQYHUVDWLRQV��7KLV�DSSURDFK�DSSHDUV� WR�VXJJHVW� WKDW�RQO\�FRQVWDQW�ZRUN� LV�SURGXFWLYH�ZRUN��DQG� WKDW�JHQHUDO�FRQYHUVDWLRQ�� L�H�� WKH�VRFLDO�HQYLURQPHQW��KDV�D�QHJDWLYH�HIIHFW�RQ�RFFXSLHUV
�SURGXFWLYLW\��%RWK�WKHVH� VWDQFHV� DSSHDU� WR� VXSSRUW� WKH� µROG¶� 7D\O RULVW� PDQDJHPHQW� SDUDGLJP� WKDW� RIILFH� ZRUNHUV�VKRXOG�KDYH� WKHLU�KHDGV�GRZQ��DQG�EH�FRQFHQWUDWLQJ�RQ� WDVNV�DQG�RXWSXWV� �/DLQJ���������$OVR�WKLV�DSSURDFK�GRHV�QRW�DSSHDU�WR�YDOXH�WKH�FKDQFH�FRQYHUVDWLRQ��ZKLFK�FRXOG�DOORZ�WKH�FUHDWLRQ�DQG�WUDQVIHU�RI�NQRZOHGJH�DQG�QHZ�LGHDV��+D\QHV���������7KH� SUHRFFXSDWLRQ� ZLWK� GLVWUDFWLRQ� IUHH� ZRUN� WHQGV� WR� PDUJLQDOL]H� WKH� EHQHILWV� RI� LQWHUDFWLRQ�WKURXJK�FRQYHUVDWLRQ� LQ� WKH�PRGHUQ�RIILFH��3ULFH�DQG�6KDZ���������7KH�HQKDQFHPHQW�RI�VRFLDO�LQWHUDFWLRQ�FDQ�EH�WKH�FRQGXLW�IRU�L QFUHDVHG�RIILFH�SURGXFWLYLW\��+D\QHV���������7KH�VHFRQG�PDMRU�FDXVH�RI�SURGXFWLYLW\�ORVV��DV�LGHQWLILHG�E\�0DZVRQ���������LV�SODFH�PLVPDWFK��7KLV� LV� ZKHQ� WKH� RIILFH� HQYLURQPHQW� GRHV� QRW� VXSSRUW� WKH� ZRUN� SURFHVV� XQGHUWDNHQ� LQ� WKDW�HQYLURQPHQW��,W�LV�WKHUHI RUH�SURSRVHG��WKDW�D�PL[�RI�ZRUNSODFH�VHWWLQJV�DQG�VHUYLFHV�EH�SURYLGHG�DV�HQDEOHUV��VR�WKDW�SHRSOH�FDQ�SURYLGH�WKHLU�EHVW�SHUIRUPDQFH��
�+RZHYHU� WR� JHW� WR� WKLV� SRLQW� UHTXLUHV� H[DPLQLQJ� WKH� ZD\� LQGLYLGXDOV�� WHDPV� DQG�RUJDQLVDWLRQV�ZRUN��ERWK�LQ�D�SK\VLFDO FRQWH[W�DV�ZHOO�DV�LQ�DQ�LQIRUPDWLRQ�DQG�NQRZOHGJH�FRQWH[W����0DZVRQ��������S��

$OWKRXJK�0DZVRQ��������LGHQWLILHV�WKH�QHHG�WR�HVWDEOLVK�RIILFH�RFFXSLHU¶V�ZRUN�SURFHVVHV��VR�WKDW�WKH\�FDQ�EH�PDWFKHG�DJDLQVW� WKHLU�HQYLURQPHQWV��QR�PHWKRG�RI�FDWHJRULVLQJ�ZR UN�SURFHVVHV� LV�VXJJHVWHG��+D\QHV��������SURSRVHV�WKDW�WKH�FRQFHSW�RI�HYDOXDWLQJ�WKH�PDWFK�EHWZHHQ�WKH�ZRUN�SURFHVV�DQG� WKH�HQYLURQPHQW� LV�DQ� LPSRUWDQW�RQH��+H�DGRSWV� WKH�ZRUN�SURFHVVHV�SURSRVHG�E\�/DLQJ�HW�DO� ��������DQG�SUHVHQWV�HYLGHQFH�WR�VXJJHVW�WKDW� RIILFH�SURGXFWLYLW\�FDQ�EH�DIIHFWHG�LI�D�PLVPDWFK�EHWZHHQ�WKH�ZRUN�HQYLURQPHQW�DQG�WKH�ZRUN�SURFHVVHV�LV�FUHDWHG��+D\QHV��������9DQ� 5HH� ������� S����� DWWHPSWV� WR� VXPPDULVH� WKH� GHEDWH� DERXW� WKH� LPSDFW� RI� RIILFH�DFFRPPRGDWLRQ�RQ�RUJDQLVDWLRQDO�SHUIRUPDQFH�E\ VWDWLQJ�WKDW�IXQGDPHQWDOO\�WKHUH�DUH�WZR�PDLQ�DSSURDFKHV�WR�FRQWULEXWH�WR�RUJDQLVDWLRQDO�SHUIRUPDQFH�
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L��$FKLHYLQJ�JUHDWHU�HIILFLHQF\�E\�UHGXFLQJ�WKH�RFFXSDQF\�FRVWV�E\�UHGXFLQJ�WKH�DPRXQW�RI�VSDFH�SHU�HPSOR\HH��DQGLL�� $FKLHYLQJ� JUHDWHU� HIIHFWLYHQHVV� E\� LPSURYLQJ� WKH� SURGXFWLYLW\� RI� WKH� HPSOR\HHV� E\�SURYLGLQJ�D�FRPIRUWDEOH�DQG�VDWLVI\LQJ�ZRUNLQJ�HQYLURQPHQW��7KH�ILUVW�KDV�SUREDEO\�EHHQ�WKH�SUHYDLOLQJ�SDUDGLJP�IRU�PRVW�UHDO�HVWDWH�DQG�IDFLOLWLHV�PDQDJHUV�ZLWK�UHJDUGV�WR�MXVWLILFDWLRQ�RI�RIILFH�UHIXUELVKPH QWV��+D\QHV�HW�DO���������,W� LV�SURSRVHG�WKDW�WKH�VHFRQG�DSSURDFK�LV�ZKHUH�WKH�GHEDWH�DERXW�SURGXFWLYLW\�LPSURYHPHQWV�VKRXOG�EH�FHQWUHG��DV�WKLV�LV�ZKHUH�WKH�JUHDWHVW�LPSDFW�RQ�RIILFH�SURGXFWLYLW\�FDQ�EH�DFKLHYHG��+D\QHV������� ��)XWXUH�5HVHDUFK�+RZ�RUJDQLVDWLRQDO�FXOWXUH��PRUH�VSHFLILFDOO\�RIILFH�FXOWXUH��DQG�PDQDJHPHQW�VW\OH� OLQN�WR�RIILFH�SURGXFWLYLW\�LV�D�IXUWKHU�DUHD�IRU�GHYHORSPHQW��7KH�GHYHORSPHQW�RI�PDQDJHPHQW�VW\OH�DQG�FXOWXUDO�PHWULFV�ZRXOG�JUHDWO\�DVVLVW�LQ�XQGHUVWDQGLQJ�WKH�EHKDYLRXUDO�HQYLURQP HQW��$OLJQHG�WR�WKLV�NLQG�RI�UHVHDUFK�� DQG� D� SRVVLEOH� OLQNDJH� EHWZHHQ� WKH� SK\VLFDO� HQYLURQPHQW� DQG� WKH� EHKDYLRXUDO�HQYLURQPHQW�� ZRXOG� EH� DQ� HYDOXDWLRQ� RI� KRZ� FXOWXUDO� FXHV� DUH� VHQW� WKURXJK� WKH� XVH� RI� WKH�SK\VLFDO�HQYLURQPHQW����7KLV�DUHD�RI� UHVHDUFK�ZRXOG EHQHILW� IURP�IXUWKHU�FODVVLILFDWLRQ�RI� WKH�RIILFH�RFFXSLHUV��$�JUHDWHU�XQGHUVWDQGLQJ�RI� WKH� LQGLYLGXDO�FRXOG�EH�REWDLQHG� LI�SHUVRQDOLW\� W\SH�TXHVWLRQV�ZHUH� LQFOXGHG�DW�WKH�TXHVWLRQQDLUH�VWDJH���$�VWDQGDUG�SHUVRQDOLW\�WHVW��VXFK�DV�WKH�0\HUV�%ULJJV��FRXOG� EH�DGRSWHG�WKHUHE\�DOORZLQJ�FODVVLILFDWLRQ�RI�UHVSRQGHQWV�E\�SHUVRQDOLW\�W\SH��6LPLODUO\��TXHVWLRQV�WKDW�UHODWH�WR� KRZ� WKH� LQGLYLGXDO� ZRUNV� LQ� JURXSV� FRXOG� EH� LQFOXGHG�� WKHUHIRUH� HVWDEOLVKLQJ� D� EHWWHU�XQGHUVWDQGLQJ�RI�JURXS�G\QDPLFV�DQG�JURXS�EHKDYLRXU ���$�ORQJLWXGDO�VWXG\�ZRXOG�SURYLGH�DQ�RSSRUWXQLW\�WR�HVWDEOLVK��LQ�WKH�ILUVW�LQVWDQFH��D�EDVH�OLQH�GDWD�VHW��VR�WKDW�VXEVHTXHQW�HYDOXDWLRQV�ZRXOG�KDYH�WHUPV�RI�UHIHUHQFH��7KLV�FRQVWDQW�UHYLHZ�RI� WKH�RIILFH�SURGXFWLYLW\�ZRXOG�HQDEOH�GHYLDWLRQV�WR�EH�HVWDEOLVK HG��$V�SDUW�RI�WKH�ORQJLWXGH�GHVLJQ�LW�LV�VXJJHVWHG� WKDW�ERWK�TXDQWLWDWLYH�GDWD�DQG�TXDOLWDWLYH�GDWD�VKRXOG�EH�FROOHFWHG��7KH�TXDQWLWDWLYH�GDWD� FRXOG� EH� JDWKHUHG� XVLQJ� WKH� VXUYH\�PHWKRG�� DQG� WKH� TXDOLWDWLYH� GDWD� FRXOG� EH� FROOHFWHG�XVLQJ�IRFXV�JURXSV�DQG�LQ WHUYLHZV��,W�LV�SURSRVHG�WKDW�ERWK�IRUPV�RI�GDWD�ZRXOG�EH�XVHIXO��EXW�IRU�GLIIHUHQW� SXUSRVHV�� GXULQJ� WKH� SHULRG� RI� VWXG\�� 7KH� TXDQWLWDWLYH� GDWD� FRXOG� HVWDEOLVK� ZKDW� WKH�LVVXHV�ZHUH�ZLWK�UHJDUGV�WR�RIILFH�SURGXFWLYLW\��DQG�WKH�TXDOLWDWLYH�GDWD�FRXOG�EH�XVHG WR�HVWDEOLVK�WKH�FRQWH[W��RU�WKH�PHDQLQJ��RI�WKH�TXDQWLWDWLYH�GDWD��,W�LV�SURSRVHG�WKDW�WKLV�LWHUDWLYH�SURFHVV�WKDW�LQFOXGHV�ERWK�TXDQWLWDWLYH�GDWD�FROOHFWLRQ�DQG�TXDOLWDWLYH�GDWD�FROOHFWLRQ�ZRXOG�SURYLGH�LQVLJKW�LQWR�WKH�FKDQJLQJ��DQG�G\QDPLF��QDWXUH�RI� WKH�RIILFH�HQYLURQPHQW� �)LQDOO\��D�SRVVLELOLW\�H[LVWV�IRU�REVHUYDWLRQDO�DQG�HWKQRJUDSKLF�W\SH�RI�UHVHDUFK�WR�EH�XQGHUWDNHQ�WR� IXUWKHU� GHYHORS� WKH� XQGHUVWDQGLQJ� RI� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� EHKDYLRXUDO� HQYLURQPHQW�DQG�WKH�SK\VLFDO�HQYLURQPHQW��7KLV�NLQG RI�VWXG\�FRXOG�HVWDEOLVK�WKH�PRYHPHQWV�RI�SHRSOH�ZLWKLQ�WKH�RIILFH��ZLWK�VSHFLDO�HPSKDVLV�EHLQJ�SODFHG�RQ�WKH�SDUWV�RI�WKH�RIILFH�WKDW�IDFLOLWDWH�DQG�HQDEOH�LQWHUDFWLRQ� DQG� WKH� SDUWV� RI� WKH� RIILFH� WKDW� UHSUHVHQW� EORFNDJHV� DQG� GLVWUDFWLRQV� WR� WKH� RIILFH�RFFXSLHUV��,QWHJUDWHG�LQWR�WKLV�VWXG\�ZRXOG�EH�DQ�DVVHVVPHQW�RI�WKH�TXDQWLW\��DQG�TXDOLW\��RI�WKH�FRQYHUVDWLRQV�XQGHUWDNHQ�LQ�WKH�RIILFH�HQYLURQPHQW��,I�PRGHUQ�RIILFH�HQYLURQPHQWV�DUH�EHFRPLQJ�PRUH� OLNH� NQRZOHGJH� H[FKDQJH� FHQWUHV�� WKHQ� LW� VHHPV� DSSURSULDWH� W R� HVWDEOLVK� WKH� RSWLPXP�EDODQFH�EHWZHHQ�FROODERUDWLYH�LQWHUDFWLYH�VSDFH�DQG�GLVWUDFWLRQ�IUHH�SULYDWH�LQGLYLGXDO�VSDFH�&RQFOXVLRQV7KH�SXUSRVH�RI�WKH�RIILFH�HQYLURQPHQW�KDV�FKDQJHG�RYHU�WKH�ODVW�FHQWXU\��IURP�WKDW�RI�RQH�ZKLFK�KRXVHV�RFFXSLHUV�XQGHUWDNLQJ� VWDQGDUG�SURFHVVHV��WR�RQH�WKDW�KRXVHV�D�UDQJH�RI�GLIIHUHQW�ZRUN�SDWWHUQV�� 7KH� UDQJH� RI� GLIIHUHQW� WDVNV� XQGHUWDNHQ� LQ� WKH� RIILFH� HQYLURQPHQW� KDV� DGGHG� WR� WKH�FRPSOH[LW\�RI�SURGXFWLYLW\�PHDVXUHPHQW��7KH�LQLWLDO�DVVXPSWLRQ��WKDW�RIILFH�ZRUNHUV�DGRSW�VLPSOH�
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