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$EVWUDFW
3URIHVVLRQV�WKDW�LQYROYH�LQWHUDFWLRQ�ZLWK�FXVWRPHUV�HQWDLO�JUHDW�HPRWLRQDO�HIIRUW��ZRUNHUV�DUH�UHTXLUHG�WR�VKRZ�HPRWLRQV�GLIIHUHQW�IURP�WKHLU
WUXH� IHHOLQJ� DQG� WKH\� H[SHULHQFHG� HPRWLRQDO� GLVVRQDQFH� DQG� YHUEDO� DJJUHVVLRQ� IURP� FXVWRPHUV�� 7KHVH� MRE� GHPDQGV� FDQ� JHQHUDWH
GLVFRPIRUW�DQG�WKH�HIIHFWV�RI�HPRWLRQDO�ODERXU�FDQ�³H[SDQG´�LQ�RWKHU�OLIH�GRPDLQV��7KH�VWXG\�LQYHVWLJDWHG�WKH�UHODWLRQVKLS�DPRQJ�HPRWLRQDO
GLVVRQDQFH��FXVWRPHU�YHUEDO�DJJUHVVLRQ��DIIHFWLYH�GLVFRPIRUW�DW�ZRUN�DQG�ZRUN�IDPLO\�FRQIOLFW��FRQVLGHULQJ�GLIIHUHQFHV�EHWZHHQ�WZR�JURXSV
RI�VHUYLFH�ZRUNHUV��FDOO�FHQWUH�DJHQWV��&$��1� ������YRLFH�WR�YRLFH�UHODWLRQ�ZLWK�FXVWRPHUV��DQG�VXSHUPDUNHW�FDVKLHUV��6&��1� ������IDFH�
WR�IDFH� UHODWLRQ�ZLWK�FXVWRPHUV���5HVXOWV�VKRZHG� WKDW�HPRWLRQDO�GLVVRQDQFH�DQG�FXVWRPHU�YHUEDO�DJJUHVVLRQ�KDG�D�SRVLWLYH� UHODWLRQVKLS
ZLWK� ZRUN�IDPLO\� FRQIOLFW�� WKH� PHGLDWLRQDO� UROH� RI� DIIHFWLYH� GLVFRPIRUW� HPHUJHG� LQ� ERWK� JURXSV�� GLIIHUHQW� HIIHFWV� RI� MRE� GHPDQGV� LQ
VXEVDPSOHV� DSSHDUHG�� 6XJJHVWLRQV� IRU� RUJDQLVDWLRQV� DQG� ZRUN� SURFHVVHV� HPHUJHG� LQ� RUGHU� WR� LGHQWLI\� SUDFWLFDO� LPSOLFDWLRQV� XVHIXO� WR
VXSSRUW�HPSOR\HHV�LQ�FRSLQJ�ZLWK�HPRWLRQDO�ODERXU�DQG�WR�SURPRWH�ZHOO�EHLQJ�DQG�ZRUN�IDPLO\�EDODQFH�

.H\ZRUGV��HPRWLRQDO�GLVVRQDQFH��FXVWRPHU�YHUEDO�DJJUHVVLRQ��VHUYLFH�ZRUN��ZRUN�IDPLO\�FRQIOLFW

(XURSH
V�-RXUQDO�RI�3V\FKRORJ\��������9RO������������±�����KWWSV���GRL�RUJ���������HMRS�Y��L������

5HFHLYHG��������������$FFHSWHG��������������3XEOLVKHG��9R5��������������

+DQGOLQJ�(GLWRU��-RKQ�0F&RUPLFN��8QLYHUVLW\�RI�:ROORQJRQJ��:ROORQJRQJ��$XVWUDOLD

&RUUHVSRQGLQJ�DXWKRU�DW��'HSDUWPHQW�RI�3V\FKRORJ\��8QLYHUVLW\�RI�7XULQ��YLD�9HUGL�����������7XULQ��,WDO\��(�PDLO��ODUD�FRORPER#XQLWR�LW

7KLV�LV�DQ�RSHQ�DFFHVV�DUWLFOH�GLVWULEXWHG�XQGHU�WKH�WHUPV�RI�WKH�&UHDWLYH�&RPPRQV�$WWULEXWLRQ�����,QWHUQDWLRQDO�/LFHQVH��&&�%<����
�KWWSV���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\��������ZKLFK�SHUPLWV�XQUHVWULFWHG�XVH��GLVWULEXWLRQ��DQG�UHSURGXFWLRQ�LQ�DQ\�PHGLXP�
SURYLGHG�WKH�RULJLQDO�ZRUN�LV�SURSHUO\�FLWHG�

5HFHQW� FKDQJHV� LQ� WKH� ODERXU� PDUNHW� DQG� WKH� UDSLG� GHYHORSPHQW� RI� VHUYLFH� FRPSDQLHV� KDYH� VKRZQ� KRZ
WKH�HPRWLRQDO� DVSHFW� RI�ZRUN� LV� VLJQLILFDQW� QRW� RQO\� DV� DQ�RXWFRPH�EXW� DOVR� DV� D� MRE�GHPDQG� �+�OVKHJHU�	
6FKHZH�� ������6FKDXIHOL� 	� 7DULV�� ������� 7KH� SURIHVVLRQV� WKDW� LQYROYHG� LQWHUDFWLRQ� DQG�RU� GLUHFW� FRQWDFW�ZLWK
FXVWRPHUV�GHPDQGHG�ZRUNLQJ�RQ�WDVNV�DQG�VSHQGLQJ�PHQWDO�DQG�SK\VLFDO�HIIRUW��DOVR�UHTXLUHG�HPRWLRQDO�ODERXU
DQG�PDQDJLQJ�HPRWLRQV�DQG� UHODWLRQV�ZLWK� FXVWRPHUV� �=DSI�� �������7KHVH�FKDUDFWHULVWLFV�RI�SHUVRQ�RULHQWHG
SURIHVVLRQV�FDQ�JHQHUDWH� IHHOLQJV�RI� GLVFRPIRUW� DQG� WKH�HIIHFWV�RI� HPRWLRQDO� ODERXU� FDQ� ³H[SDQG´�QHJDWLYHO\
LQ�RWKHU� OLIH�GRPDLQV��=DSI���������7KH�UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO� ODERXU�DQG�ZRUN�IDPLO\�FRQIOLFW� �:)&�
LV� VWLOO� OLWWOH� LQYHVWLJDWHG� �&KHXQJ� 	� 7DQJ�� ������ .LQPDQ�� ������0RQWJRPHU\�� 3DQDJRSRORX�� 	� %HQRV�� �����
0RQWJRPHU\��3DQDJRSRORX��'H�:LOGW��	�0HHQNV��������<DQFKXV��(E\��/DQFH��	�'UROOLQJHU��������DQG� LQ� ,WDO\
VWXGLHV�RQ�WKLV�WRSLF�DUH�VFDQW��(PDQXHO��0ROLQR��	�*KLVOLHUL������E��*KLVOLHUL��5LFRWWD��	�&RORPER��������
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$PRQJ� WKH� WKHRUHWLFDO� PRGHOV� DEOH� WR� XQGHUVWDQG� VHYHUDO� DVSHFWV� DIIHFWLQJ� ZHOO�EHLQJ� DW� ZRUN�� WKH� MRE
GHPDQGV�UHVRXUFHV� WKHRU\� �-'�5� WKHRU\�� %DNNHU� 	� 'HPHURXWL�� ������ KDV� UHFHLYHG� PXFK� FRQVLGHUDWLRQ� E\
VFKRODUV��7KH� WKHRU\�DVVXPHV� WKDW�ZHOO�EHLQJ� LV�DIIHFWHG�E\� WZR�FDWHJRULHV�RI�DVSHFWV�� MRE�GHPDQGV�DQG� MRE
UHVRXUFHV�� MRE� GHPDQGV� DUH�PDLQO\� UHVSRQVLEOH� IRU� KHDOWK� GHJUDGDWLRQ� SURFHVVHV�� MRE� UHVRXUFHV� DUH�PDLQO\
UHVSRQVLEOH�IRU�PRWLYDWLRQDO�SURFHVVHV��7KLV�WKHRU\�LV�IOH[LEOH�DQG�DGDSWDEOH�WR�GLIIHUHQW�ZRUN�HQYLURQPHQWV�DQG
MREV��LGHQWLI\LQJ�VSHFLILF�MRE�GHPDQGV�DQG�MRE�UHVRXUFHV��-RE�GHPDQGV�DUH�³SK\VLFDO��SV\FKRORJLFDO��VRFLDO��RU
RUJDQL]DWLRQDO�DVSHFWV�RI�WKH�MRE�WKDW�UHTXLUH�VXVWDLQHG�SK\VLFDO�DQG�RU�SV\FKRORJLFDO��FRJQLWLYH�DQG�HPRWLRQDO�
HIIRUW� RU� VNLOOV� DQG� DUH� WKHUHIRUH� DVVRFLDWHG�ZLWK� FHUWDLQ� SK\VLRORJLFDO� DQG�RU� SV\FKRORJLFDO� FRVWV´� �%DNNHU�	
'HPHURXWL��������S��������-RE�GHPDQGV�DUH�QRW�QHJDWLYH�E\�GHILQLWLRQ�� WKH\�EHFRPH�VWUHVVRUV�ZKHQ�PHHWLQJ
WKRVH�GHPDQGV�UHTXLUHV�D�KLJK�HIIRUW�WKDW�WKH�SHUVRQ�FDQQRW�DGHTXDWHO\�FRSH�ZLWK��-RE�UHVRXUFHV�UHSUHVHQW�WKH
VHFRQG�VHW�RI� MRE�FKDUDFWHULVWLFV�DQG�³UHIHU� WR� WKRVH�SK\VLFDO��SV\FKRORJLFDO��VRFLDO��RU�RUJDQL]DWLRQDO�DVSHFWV
RI�WKH�MRE�WKDW�DUH�HLWKHU�RU��IXQFWLRQDO�LQ�DFKLHYLQJ�ZRUN�JRDOV��UHGXFH�MRE�GHPDQGV�DQG�WKH�DVVRFLDWHG�SK\VLR�
ORJLFDO�DQG�SV\FKRORJLFDO�FRVWV��VWLPXODWH�SHUVRQDO�JURZWK�� OHDUQLQJ��DQG�GHYHORSPHQW´��%DNNHU�	�'HPHURXWL�
������S��������+LJK�OHYHOV�RI�MRE�UHODWHG�VWUHVVRUV�DQG�D�ODFN�RI�MRE�UHVRXUFHV�PD\�QHJDWLYHO\�DIIHFW�HPSOR\HHV¶
ZHOO�EHLQJ��%DNNHU�	�'HPHURXWL���������������6WDUWLQJ� WR� WKHVH�FRQVLGHUDWLRQV�� WKLV�VWXG\�DLPV� WR� LQYHVWLJDWH
WKH� UHODWLRQVKLS� DPRQJ� MRE� GHPDQGV� W\SLFDO� IRU� VHUYLFH� ZRUN�� DIIHFWLYH� GLVFRPIRUW� DW� ZRUN� DQG�:)&� LQ� WZR
GLIIHUHQW� MREV��FDOO�FHQWUH�DJHQWV��FKDUDFWHULVHG�E\�D�YRLFH�WR�YRLFH� UHODWLRQ�ZLWK�FXVWRPHUV��DQG�VXSHUPDUNHW
FDVKLHUV��FKDUDFWHULVHG�E\�D�IDFH�WR�IDFH�UHODWLRQ�ZLWK�FXVWRPHUV��7KH�ODERXU�PDUNHW�IRU�FDOO�FHQWUH�DJHQWV�DQG
VXSHUPDUNHW� FDVKLHUV� LV� FKDUDFWHULVWLF� RI� D� ³VHFRQGDU\� ODERXU� PDUNHW´� RI� LQVHFXUH�� SRRUO\� SDLG� MREV� ZLWKRXW
DQ\�FDUHHU�RSSRUWXQLWLHV��7UDGLWLRQDOO\�� WKHVH�VHUYLFH�ZRUN�RFFXSDWLRQV�ZHUH�RQFH�FRQVLGHUHG�³WUDQVLWRU\´�DQG
DSSURSULDWH�IRU�ORZ�VNLOOV��&XUUHQWO\�LQ�,WDO\��D�FRXQWU\�FKDUDFWHULVHG�E\�D�ZHDN�ODERXU�PDUNHW��KLJK�MRE�LQVHFXULW\
DQG� XQHPSOR\PHQW�� FDOO� FHQWUH� DQG� VXSHUPDUNHW� MREV� KDYH� EHFRPH� RFFXSDWLRQV� LQ� ZKLFK� SHUVRQQHO� VWRS
ZRUNLQJ� IRU� ORQJ� SHULRGV� RI� WLPH�� 7KHVH� RFFXSDWLRQV� DUH� QR� ORQJHU� FKDUDFWHULVHG� E\� KLJK� WXUQRYHU� EHFDXVH
SHRSOH� FDQQRW� FKDQJH�� LQWHQVH� FKDQJHV� LQ� WKH� ODERXU�PDUNHW� KDYH�PDGH� LW�PRUH� FRPSOH[� IRU� LQGLYLGXDOV� WR
DGDSW�WR�ZRUN�DQG�PDNH�RFFXSDWLRQDO�FKRLFHV��6DYLFNDV�HW�DO���������

(PRWLRQDO�/DERXU�LQ�6HUYLFH�:RUN

,Q�FXVWRPHU�VHUYLFH�VHWWLQJV��SURYLGLQJ�³VHUYLFH�ZLWK�D�VPLOH´��*UDQGH\��)LVN��0DWWLOD��-DQVHQ��	�6LGHPDQ�������
LV�D� MRE� UHTXLUHPHQW�XVHG� WR�SURPRWH� WKH�FXVWRPHU¶V� LQWHQWLRQ� WR� UHWXUQ�DQG� WKHLU� VDWLVIDFWLRQ��2UJDQLVDWLRQV
KDYH�FOHDU�H[SHFWDWLRQV�DERXW�WKH�LQWHUDFWLRQ�EHWZHHQ�WKHLU�HPSOR\HHV�DQG�FXVWRPHUV��)RU�H[DPSOH��D�IUHTXHQW
RUJDQLVDWLRQDO� JRDO� LV� FXVWRPHU� VDWLVIDFWLRQ�� ZKLFK� LV� UHDFKHG� WKURXJK� HPSOR\HHV¶� FXVWRPHU� RULHQWDWLRQ� WKDW
FDQ�EH�GLVSOD\HG�E\�HPSOR\HHV�EHLQJ�YHU\�SROLWH�� IULHQGO\�RU�DVNLQJ�DERXW�WKH�FXVWRPHU¶V�QHHGV��'LHIHQGRUII�
5LFKDUG��	�&UR\OH��������*UDQGH\��������=DSI���������6SHFLILFDOO\��HPSOR\HHV�DUH�UHTXLUHG�WR�GLVSOD\�HPRWLRQV
WKDW� DUH� LQ� OLQH� ZLWK� RUJDQLVDWLRQDO� H[SHFWDWLRQV� RI� ZKDW� HPRWLRQDO� GLVSOD\V� DUH� DSSURSULDWH� RU� H[SHFWHG� LQ
FHUWDLQ� VLWXDWLRQV� �*UDQGH\�� ������+RFKVFKLOG�� �������(PRWLRQDO� GLVSOD\� UXOHV� KDYH�EHHQ�H[SORUHG� LQ� D�ZLGH
DUUD\� RI� RFFXSDWLRQDO� FRQWH[WV� �+�OVKHJHU� 	� 6FKHZH�� ������ .HQZRUWK\�� )D\�� )UDPH�� 	� 3HWUHH�� ������� WKH
W\SLFDO�PRGHO�LV�WKDW�SRVLWLYH�HPRWLRQV�VKRXOG�EH�H[SUHVVHG�DQG�QHJDWLYH�HPRWLRQV�VXSSUHVVHG�

(PRWLRQDO� ODERXU� LV� D� IXQGDPHQWDO� FRPSRQHQW� RI� VHUYLFH�ZRUN� �.LQPDQ�� ������� ,Q� VHUYLFH�ZRUN� LQWHUDFWLRQV
ZLWK�FOLHQWV�DUH�XVXDOO\�UHSHWLWLYH�DQG�VFULSWHG�DQG�DQ�H[FHVVLYH�OHYHO�RI�HPRWLRQDO�FRQWURO�PD\�EH�UHTXLUHG�WR
SUHVHUYH�SRVLWLYH�LQWHUDFWLRQV��.LQPDQ��������=DSI��������=DSI��9RJW��6HLIHUW��0HUWLQL��	�,VLF���������0RUHRYHU��LV
LPSRUWDQW�WKDW�ZRUNHUV�PDLQWDLQ�D�ZDUP�DQG�IULHQGO\�LQWHUDFWLRQ�ZLWK�FXVWRPHUV�HYHQ�ZKHQ�WKH\�XQGHUJR�DEXVH
RU�YHUEDO�DJJUHVVLRQ��*UDQGH\�HW�DO���������=DSI��,VLF��%HFKWROGW��	�%ODX��������

(PDQXHO��&RORPER��6DQWRUR�HW�DO� ���
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+RFKVFKLOG��������DIILUPV�WKDW�MREV�LQYROYLQJ�H[WHQVLYH�LQWHUSHUVRQDO�FRQWDFW�ZLWK�FXVWRPHUV�RU�FOLHQWV�QHFHVVD�
ULO\�HQWDLO�HPRWLRQDO�ODERXU��0RUHRYHU��MREV�WKDW�UHTXLUH�HPRWLRQDO�ODERXU�KDYH�WKUHH�FKDUDFWHULVWLFV��+RFKVFKLOG�
�����������WKH\�UHTXLUH�IDFH�WR�IDFH�RU�YRLFH�WR�YRLFH�FRQWDFW�ZLWK�WKH�SXEOLF������WKH\�UHTXLUH�ZRUNHU�WR�SURGXFH
DQ�HPRWLRQDO�VWDWH�LQ�WKH�FXVWRPHU�RU�FOLHQW��DQG�����WKH\�DOORZ�WKH�HPSOR\HU��WKURXJK�WUDLQLQJ�DQG�VXSHUYLVLRQ�
WR�H[HUW�VRPH�FRQWURO�RYHU�WKH�HPRWLRQDO�DFWLYLWLHV�RI�HPSOR\HHV��(PRWLRQDO�ODERXU�FDQ�EH�GHILQHG�DV�WKH�SURF�
HVV�RI�UHJXODWLQJ�IHHOLQJV�DQG�H[SUHVVLRQV�DV�SDUW�RI�WKH�ZRUN�UROH��*UDQGH\��������+�OVKHJHU�	�6FKHZH�������
=DSI� HW� DO��� ������� ,Q� IDFW�� HPRWLRQV� SOD\� DQ� LPSRUWDQW� UROH� LQ� HPSOR\HH�FXVWRPHU� UHODWLRQV��&RPSDQLHV� DQG
PDQDJHUV�KLJKOLJKW�WKH�LPSRUWDQFH�RI�WKLV�UHODWLRQVKLS�DQG�HPSOR\HHV�DUH�HQFRXUDJHG�IRUPDOO\��RU� LQIRUPDOO\�
E\� WKHLU� RUJDQLVDWLRQV� WR� GLVSOD\� HPRWLRQV� GXULQJ� IDFH�WR�IDFH� RU� YRLFH�WR�YRLFH� LQWHUDFWLRQV� WKDW� FRQIRUP� WR
VSHFLILF�GLVSOD\�UXOHV�GHILQHG�E\�WKH�VSHFLILF�RUJDQLVDWLRQ��*UDQGH\��������*UDQGH\�	�*DEULHO��������+�OVKHJHU
	�6FKHZH��������=DSI�HW�DO���������

7KH�SUHVHQW� VWXG\� LQYROYHV�HPSOR\HHV�RI� WZR�GLIIHUHQW� VHUYLFH� FRQWH[WV�� FDOO� FHQWUH�DJHQWV�DQG�VXSHUPDUNHW
FDVKLHUV�

6RPH�VFKRODUV�KDYH�GHILQHG�FDOO�FHQWUH� MREV�DV�DQ�DGYDQFHG� IRUP�RI�7D\ORULVP��0ROLQR�HW�DO���������=DSI�HW
DO��� ������PDLQO\� IRU� WKH� ODERXU� GLYLVLRQ�� VLPSOLILFDWLRQ�RI� WDVNV�� VWDQGDUGLVDWLRQ�DQG� WLPH�SUHVVXUH� �%pODQJHU
	�(GZDUGV�� �������0RUHRYHU�� FDOO� FHQWUH� MREV� LQYROYH� WKH� YRLFH�WR�YRLFH� LQWHUDFWLRQ�ZLWK� FXVWRPHUV�DQG�KLJK
HPRWLRQDO� HIIRUW� LV� UHTXLUHG� IRU� FXVWRPHU� UHODWLRQV� DQG� IRU� WKH� VXSSUHVVLRQ� RI� QHJDWLYH� HPRWLRQV� FDXVHG� E\
XQIULHQGO\� RU� DQJU\� FXVWRPHUV� �'RUPDQQ� 	� =DSI�� ������ *UDQGH\� HW� DO��� ������ =DSI� HW� DO��� ������� /LWHUDWXUH
KLJKOLJKW� WKDW� HPRWLRQDO� GLVVRQDQFH� LV� WKH� SULQFLSDO� VWUDLQ� SKHQRPHQRQ� LQ� FDOO� FHQWUH� ZRUN� �(PDQXHO� HW� DO��
����D��*KLVOLHUL�HW�DO���������0ROLQR�HW�DO���������=DSI�HW�DO���������

6WXGLHV�FRQFHUQLQJ�VXSHUPDUNHW�FDVKLHUV�DUH�IHZ��WKH�PDMRULW\�RI�VWXGLHV�DQDO\VH�SK\VLFDO�GLVWUHVV�DQG�LOOQHVV
VLQFH�VXSHUPDUNHW�ZRUNHUV�DUH�NQRZQ�WR�EH�DQ�DW�ULVN�SRSXODWLRQ�IRU�PXVFXORVNHOHWDO�GLVRUGHUV��)RUFLHU�HW�DO��
������6DQVRQH��%RQRUD��%RULD��	�0HURQL���������5DIDHOL���������LQ�KLV�SLRQHHULQJ�VWXG\�RI�VXSHUPDUNHW�ZRUNHUV
LQ�,VUDHO��LGHQWLILHG�WKDW�WKH�ZRUN�RUJDQLVDWLRQ�LV�FKDUDFWHULVHG�E\�ULJLG�GLVFLSOLQH�DQG�FRQWURO��ZKLFK�FDQ�EH�VHHQ
LQ�WKH�VSHFLDO�GLVWULEXWLRQ�RI�FDVKLHUV�DQG�WKH�FRQWURO�RI�WKHLU�ERG\�DQG�WKHLU�HPRWLRQV��0RUHRYHU��WKH�FDVKLHU¶V
MRE�LQYROYHV�PRUH�IDFH�WR�IDFH�LQWHUDFWLRQ�DQG�SK\VLFDO�SUR[LPLW\�WR�WKH�FXVWRPHU�WKDQ�DQ\�RWKHU�HPSOR\PHQW�
6XSHUPDUNHW�FDVKLHUV�DUH�VWLOO�H[SHFWHG�WR�VXSSUHVV�WKHLU� IHHOLQJV� LQ� IURQW�RI�RIIHQVLYH�FXVWRPHUV�DQG�GLVSOD\
HPRWLRQV�GHVLUDEOH�IRU�WKH�RUJDQLVDWLRQ��VXFK�DV�IULHQGOLQHVV��7KH�FDVKLHU�FXVWRPHU�H[SHULHQFH�FDQ�UDQJH�IURP
SOHDVDQW� WR� WKUHDWHQLQJ��FXVWRPHUV�DUH�QRW�RQO\�D�VRXUFH�RI�VDWLVIDFWLRQ�� LQFHQWLYH�DQG�VRFLDO� LQWHUDFWLRQ��EXW
DOVR�D�VRXUFH�RI�YLROHQFH�DQG�VXIIHULQJ�IRU�VXSHUPDUNHW�FDVKLHUV��5DIDHOL��������

7KLV�VWXG\�FRQVLGHUV�HPRWLRQDO�GLVVRQDQFH�DQG�FXVWRPHU�YHUEDO�DJJUHVVLRQ�DV�MRE�GHPDQGV��*UDQGH\�������
6FKDXIHOL� 	� 7DULV�� ������� W\SLFDO� RI� VHUYLFH� HPSOR\PHQW�� (PRWLRQDO� GLVVRQDQFH� DULVHV�ZKHQ� HPSOR\HHV¶� H[�
SUHVVHG� HPRWLRQV�� WKDW� DUH� FRQVLGHUHG� DFFHSWDEOH� E\� WKH� RUJDQLVDWLRQ�� GR� QRW� UHSUHVHQW� WKHLU� WUXH� IHHOLQJV
�*UDQGH\�	�*DEULHO��������+�OVKHJHU�	�6FKHZH��������5DIDHOL�	�6XWWRQ��������=DSI���������6HUYLFH�RFFXSD�
WLRQV�DUH�FRQVLGHUHG�HPRWLRQDOO\�GHPDQGLQJ�IRU�ZRUNHUV�EHFDXVH�WKH\�KDYH�WR�H[SUHVV�FHUWDLQ�HPRWLRQV� WKDW
PD\�QRW�EH�IHOW�RU�HYHQ�EH�RSSRVHG�WR�WKRVH�LQWHUQDOO\�SHUFHLYHG�LQ�WKH�VLWXDWLRQ��'XULQJ�LQWHUDFWLRQV�LQ�SHUVRQ
�IDFH�WR�IDFH��RU�PHGLDWHG�E\�WHOHSKRQH��YRLFH�WR�YRLFH���ZRUNHUV�H[SUHVV�HPRWLRQV�UHTXLUHG�E\�WKH�RUJDQLVD�
WLRQ� DQG� PHHW� FXVWRPHU� H[SHFWDWLRQV�� DOWKRXJK� UHODWLRQV� DUH� QRW� DOZD\V� HDV\� WR� PDQDJH� �.LQPDQ�� ������
+RZHYHU��VHYHUDO�VFKRODUV�XQGHUOLQH� WKDW�HPRWLRQDO�GLVVRQDQFH�PD\�EH�VWUHVVIXO�DQG�GHWULPHQWDO� WR�KHDOWK��D
SRVLWLYH�DVVRFLDWLRQ�HPHUJHG�ZLWK�SV\FKRORJLFDO�VWUDLQ��HPRWLRQDO�H[KDXVWLRQ��SV\FKRVRPDWLF�FRPSODLQWV��:)&
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DQG�ORZHU�MRE�VDWLVIDFWLRQ��H�J���(PDQXHO��&RORPER��	�*KLVOLHUL������D��*UDQGH\�	�*DEULHO��������+�OVKHJHU�	
6FKHZH��������.HQZRUWK\�HW�DO���������0ROLQR�HW�DO���������=DSI�HW�DO���������

$QRWKHU�MRE�GHPDQG�FRQVLGHUHG�LQ�WKLV�VWXG\��W\SLFDO�RI�VHUYLFH�ZRUN��LV�FXVWRPHU�YHUEDO�DJJUHVVLRQ�WKDW�UHIHUV
WR�DJJUHVVLRQ� IURP�XQIULHQGO\�� UXGH�DQG�RU�XQVDWLVILHG�FXVWRPHUV��VKRZQ�WKURXJK�VKRXWLQJ�DW�VHUYLFH�ZRUNHUV
DQG�XVLQJ�QHJDWLYH�YHUEDO�H[SUHVVLRQV� �H�J���\HOOLQJ�� LQVXOWLQJ��DQG�FXUVLQJ��'RUPDQQ�	�=DSI��������*UDQGH\
HW�DO���������*UDQGH\�HW�DO����������,Q�WKH�(XURSHDQ�UHSUHVHQWDWLYH�VDPSOH��(XURIRXQG�������������RI�ZRUNHUV
UHSRUWHG�WKDW�WKH\�H[SHULHQFHG�YHUEDO�DEXVH�LQ�WKH�SUHYLRXV�PRQWK�DQG����VD\�WKH\�ZHUH�H[SRVHG�WR�SK\VLFDO
YLROHQFH� LQ� WKH� ODVW� \HDU�� H[SRVXUH� WR� DJJUHVVLRQ� IURP� OHDGHUV�� FR�ZRUNHUV�� VXERUGLQDWHV� RU� FXVWRPHUV�ZDV
DVVXPHG�WR�KDYH�SURIRXQG�QHJDWLYH�FRQVHTXHQFHV�IRU�WKH�KHDOWK�DQG�ZHOO�EHLQJ�RI�WKH�WDUJHW�HPSOR\HG��7KXV�
FXVWRPHU�YHUEDO�DJJUHVVLRQ�PLJKW�EH�SDUWLFXODUO\�VWUHVVIXO�IRU�WKH�HPSOR\HH�DQG�SUREOHPDWLF�IRU�WKH�RUJDQLVD�
WLRQ� �'RUPDQQ� 	� =DSI�� ������ *UDQGH\� HW� DO��� ������� 0RUHRYHU�� DJJUHVVLYH� FXVWRPHUV� H[SUHVV� DQG�� LQ� WXUQ�
IRVWHU�HPRWLRQV� LQ�HPSOR\HHV� WKDW� WKH\�FRXOG�QRW�VKRZ�DFFRUGLQJ� WR�HPRWLRQDO� UXOHV� LQ�VHUYLFH�RUJDQLVDWLRQV
�*UDQGH\�HW�DO���������0ROLQR�HW�DO���������

&RQVLGHULQJ�WKHVH�FKDUDFWHULVWLFV�RI�VHUYLFH�ZRUN��ZH�K\SRWKHVL]H�WKDW�

+\SRWKHVLV�����D��HPRWLRQDO�GLVVRQDQFH�LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�DIIHFWLYH�GLVFRPIRUW�DW�ZRUN��DQG
�E��FXVWRPHU�YHUEDO�DJJUHVVLRQ�LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�DIIHFWLYH�GLVFRPIRUW�DW�ZRUN�

:RUN�)DPLO\�&RQIOLFW��6WUDLQ��DQG�(PRWLRQDO�/DERXU

7UDGLWLRQDOO\�� WKH� ZRUN�IDPLO\� OLWHUDWXUH� JURXQGHG� LQ� UROH� WKHRU\� �.DKQ�� :ROIH�� 4XLQQ�� 6QRHN�� 	� 5RVHQWKDO�
������� ZKLFK� DVVXPHV� WKDW� PXOWLSOH� UROHV� OHDG� WR� UROH� VWUHVV� WKDW�� LQ� WXUQ�� UHVXOWV� LQ� VWUDLQ��:)&� KDV� EHHQ
GHILQHG� DV� ³D� IRUP� RI� LQWHU�UROH� FRQIOLFW� LQ� ZKLFK� WKH� UROH� SUHVVXUHV� IURP� WKH� ZRUN� DQG� IDPLO\� GRPDLQV� DUH
PXWXDOO\�LQFRPSDWLEOH�LQ�VRPH�UHVSHFW��7KDW�LV��SDUWLFLSDWLRQ�LQ�WKH�ZRUN��IDPLO\��UROH�LV�PDGH�PRUH�GLIILFXOW�E\
YLUWXH�RI�SDUWLFLSDWLRQ�LQ�WKH�IDPLO\��ZRUN��UROH´��*UHHQKDXV�	�%HXWHOO��������S������

5HVHDUFKHUV�KDYH�FRQVLGHUHG�D�QXPEHU�RI�GLIIHUHQW�YDULDEOHV�DV�SRVVLEOH�DQWHFHGHQWV�RI�:)&��$PVWDG��0HLHU�
)DVHO��(OIHULQJ��	�6HPPHU��������*KLVOLHUL�	�&RORPER��������1RKH��0HLHU��6RQQWDJ��	�0LFKHO���������UROH�DQG
MRE�GHPDQGV�DUH�WKH�PDLQ�GHWHUPLQDQWV�RI�:)&��*LYHQ�WKH�JURZLQJ�FRQFHUQ�DERXW�:)&��PXFK�DWWHQWLRQ�KDV
EHHQ�GLUHFWHG� WRZDUG� WKH�SRWHQWLDO�RXWFRPHV�RI�VXFK�FRQIOLFW�� IRU�H[DPSOH�� ORZ� OHYHOV�RI� MRE�VDWLVIDFWLRQ�� ODFN
RI� RUJDQLVDWLRQDO� FRPPLWPHQW�� DEVHQWHHLVP�DQG� WXUQRYHU� �$PVWDG� HW� DO��� ������ )RUG��+HLQHQ��	� /DQJNDPHU�
������*KLVOLHUL�	�&RORPER��������1RKH�HW�DO����������0RUHRYHU��VWXGLHV�UHSRUW�D�VLJQLILFDQW�UHODWLRQ�ZLWK�EXUQRXW
DQG�SK\VLFDO�DQG�SV\FKRORJLFDO�VWUHVV�UHODWHG�RXWFRPHV��)URQH��5XVVHOO��	�&RRSHU��������.LQQXQHQ��*HXUWV��	
0DXQR��������

6RPH�UHVHDUFKHUV�VXJJHVW�WKDW�VWUDLQ�LV�OLNHO\�WR�DIIHFW�WKH�SHUFHSWLRQ�DQG�H[SHULHQFH�RI�:)&��,I�DQ�LQGLYLGXDO
VXIIHUV� IURP�SV\FKRORJLFDO� MRE�UHODWHG� VWUDLQ�� KH�RU� VKH�ZLOO� FRQVHTXHQWO\� KDYH� IHZHU� UHVRXUFHV� WR� FRSH�ZLWK
ZRUN� DQG� IDPLO\� UHVSRQVLELOLWLHV� DQG� GHPDQGV�� DV� KLJKOLJKWHG� LQ� WKH� MRE� GHPDQGV±UHVRXUFHV� WKHRU\� �%DNNHU
	�'HPHURXWL���������7KH�-'±5�WKHRU\�GUDZV�RQ�&RQVHUYDWLRQ�RI�UHVRXUFH�WKHRU\�DQG�SDUWLFXODUO\�SHUVRQDO�UH�
VRXUFH�WKHRU\��+REIROO��������������WR�H[SODLQ�DQ�HURVLRQ�SURFHVV�WKURXJK�ZKLFK�MRE�GHPDQGV�GHSOHWH�SHUVRQDO
HQHUJ\� UHVRXUFHV�� OHDGLQJ� WR� HPRWLRQDO� H[KDXVWLRQ� �%DNNHU��'HPHURXWL��	�'ROODUG�� ������� 7KLV� FRQVLGHUDWLRQ
LV� FRQVLVWHQW� ZLWK� WKH� YLHZ� WKDW� UHVRXUFHV� DUH� OLPLWHG� DQG� PD\� HYHQWXDOO\� GLPLQLVK� EHFDXVH� RI� FKDQJHV� LQ
ZHOO�EHLQJ�DQG�KHDOWK��(GZDUGV�	�5RWKEDUG���������,Q�IDFW��VHYHUDO�VWXGLHV�LQGLFDWH�WKH�SRVVLELOLW\�RI�:)&�DV�DQ
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RXWFRPH�RI�WKH�QHJDWLYH�HIIHFWV�RI�HPRWLRQDO�H[KDXVWLRQ�RU�VWUDLQ��)RU�H[DPSOH��.HOORZD\��*RWWOLHE��DQG�%DUKDP
�������SURSRVHG�WKDW�GLVWUHVV�LV�OLNHO\�WR�DIIHFW�WKH�SHUFHLYHG�IUHTXHQF\�DQG�LQWHQVLW\�RI�GLIILFXOWLHV�RI�FRPELQLQJ
ZRUN�DQG� IDPLO\� UROHV��6LPLODUO\��VWUHVVIXO�ZRUN�FRQGLWLRQV�PD\� OHDG� WR�PRUH�:)&��)RUG�HW�DO���������DV�ZHOO
DV�EXUQRXW� �:HVWPDQ��(W]LRQ��	�*RUWOHU��������� MRE�GLVVDWLVIDFWLRQ� �%ULWW�	�'DZVRQ���������SV\FKRORJLFDO�DQG
SK\VLFDO�VWUHVV�V\PSWRPV��.LQQXQHQ�HW�DO���������6WHLQPHW]��)UHVH��	�6FKPLGW��������

7KLV� VWXG\� H[DPLQHV� WKH� UHODWLRQVKLS� EHWZHHQ� HPRWLRQDO� GLVVRQDQFH� DQG� FXVWRPHU� YHUEDO� DJJUHVVLRQ� ZLWK
DIIHFWLYH� GLVFRPIRUW� DW� ZRUN�� $IIHFWLYH� GLVFRPIRUW� LV� DQ� LQGLFDWRU� RI� VWUDLQ�� ZKLFK� UHIHUUHG� WR� WKH� LQWHQVLW\� RI
HPRWLRQV�H[SHULHQFHG�DW�ZRUN��VSHFLILFDOO\��KLJK� OHYHOV�RI�QHJDWLYH�HPRWLRQV�DUH�DVVRFLDWHG�ZLWK� ORZ�OHYHOV�RI
ZHOO�EHLQJ� �%LJJLR� 	� &RUWHVH�� ������ (PDQXHO� HW� DO��� ����D��0ROLQR� HW� DO��� ������ 9DQ� .DWZ\N�� )R[�� 6SHFWRU�
	� .HOORZD\�� ������:DUU�� ������� $FFRUGLQJ� WR� VHYHUDO� VWXGLHV� �*UDQGH\�� 7DP�� 	� %UDXEXUJHU�� ������:HLVV� 	
&URSDQ]DQR���������HYHQWV�WKDW�RFFXU�DW�ZRUN��GHSHQGLQJ�RQ�WKH�ZRUN�HQYLURQPHQW�DQG�WKH�GLVSRVLWLRQ�RI�WKH
LQGLYLGXDO��PD\�UHVXOW�LQ�HPRWLRQDO�UHDFWLRQV��PRUHRYHU��ZKHQ�WKHVH�UHVSRQVHV�DUH�DJJUHJDWHG�RYHU�WLPH��WKH\
FDQ� LQIOXHQFH� WKH� RYHUDOO� IHHOLQJV� DERXW� WKH� MRE� H[SHULHQFHV� �:HLVV�	�&URSDQ]DQR�� ������*UDQGH\�� 7DP��	
%UDXEXUJHU��������

7KRXJK� VWXGLHV� DUH� VFDQW�� VHYHUDO� KDYH� HVWDEOLVKHG� D� UHODWLRQVKLS� EHWZHHQ� HPRWLRQ� ODERXU� DQG� :)&
�&DUOVRQ��)HUJXVRQ��+XQWHU��	�:KLWWHQ��������&KHXQJ�	�7DQJ��������/DZVRQ��'DYLV��&URXWHU��	�2¶1HLOO�������
0RQWJRPHU\� HW� DO��� ������ 6DQ]�9HUJHO�� 5RGUtJXH]�0XxR]�� %DNNHU�� 	� 'HPHURXWL�� ������ 6HHU\�� &RUULJDOO�� 	
+DUSHO�� ������:DJQHU�� %DUQHV�� 	� 6FRWW�� ������ <DQFKXV� HW� DO��� ������� 7KH� HPRWLRQ� UHJXODWLRQ� SHUIRUPHG� LQ
RQH�UROH�GHSOHWHV�HQHUJ\�DQG�UHVRXUFHV��(GZDUGV�	�5RWKEDUG���������ZKLFK�PRWLYDWHV�WKH�SHUVRQ�WR�FRQVHUYH
UHVRXUFHV�LQ�WKH�RWKHU�UROH��*UDQGH\�	�.UDQQLW]��������+REIROO���������������(PRWLRQDO�ODERXU�LQ�WKH�ZRUNSODFH
ZLOO� SURGXFH� QHJDWLYH� HPRWLRQV� VXFK� DV� DQ[LHW\�� DQJHU� RU� JXLOW� �-XGJH�� ,OLHV�� 	� 6FRWW�� ������ DQG� HPRWLRQ
VXSSUHVVLRQ�HOLFLWV�QHJDWLYH�HPRWLRQV�WKDW�DUH�FDUULHG�WR�WKH�RWKHU�GRPDLQ��*UDQGH\�	�.UDQQLW]��������:DJQHU
HW�DO���������

7KXV��ZH�DVVXPH�WKDW�

+\SRWKHVLV� ��� �D�� HPRWLRQDO� GLVVRQDQFH� LV� SRVLWLYHO\� DVVRFLDWHG�ZLWK�:)&�� DQG� �E�� FXVWRPHU� YHUEDO
DJJUHVVLRQ�LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�:)&�

+\SRWKHVLV����DIIHFWLYH�GLVFRPIRUW�DW�ZRUN� LV�SRVLWLYHO\� UHODWHG� WR�:)&�� WKXV�SOD\LQJ�D�PHGLDWLQJ�UROH
EHWZHHQ� HPRWLRQDO� GLVVRQDQFH� DQG� FXVWRPHU� YHUEDO� DJJUHVVLRQ� RQ� WKH� RQH� KDQG�� DQG�:)&�RQ� WKH
RWKHU�

)LJXUH� �� VXPPDUL]HV� WKH� K\SRWKHVL]HG�PRGHO� LQ�ZKLFK� WZR� MRE� GHPDQGV�� W\SLFDO� RI� VHUYLFH�ZRUN� �HPRWLRQDO
GLVVRQDQFH� DQG� FXVWRPHU� YHUEDO� DJJUHVVLRQ��� DUH� GLUHFWO\� DQG� LQGLUHFWO\�� WKURXJK� WKH� PHGLDWLRQ� RI� DIIHFWLYH
GLVFRPIRUW�DW�ZRUN��UHODWHG�WR�:)&�LQ�VHUYLFH�HPSOR\HHV�

(PRWLRQDO�/DERXU�DQG�:RUN�)DPLO\�&RQIOLFW�LQ�6HUYLFH�:RUNHUV ���
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)LJXUH����7KH�WKHRUHWLFDO�PRGHO�

6LQFH�GLIIHUHQW� MRE� WDVNV�DQG�RUJDQLVDWLRQDO� FRQWH[WV� FDQ�JHQHUDWH�GLIIHUHQW� HPRWLRQDO� DQG�SV\FKRORJLFDO� G\�
QDPLFV��.LQPDQ��������0ROLQR�HW�DO����������WKH�K\SRWKHVHV�DUH�WHVWHG�DFURVV�WKH�WZR�W\SHV�RI�VHUYLFH�HPSOR\�
HHV�� WKH� ILUVW�JURXS� LV�FDOO� FHQWUH�DJHQWV� �&$���FKDUDFWHULVHG�E\�D�YRLFH�WR�YRLFH� UHODWLRQ�ZLWK�FXVWRPHUV�� WKH
VHFRQG�LV�VXSHUPDUNHW�FDVKLHUV��6&���FKDUDFWHULVHG�E\�D�IDFH�WR�IDFH�UHODWLRQ�ZLWK�FXVWRPHUV��7KH�SHUVSHFWLYH
IURP�ZKLFK�ZH�VWXGLHG�WKHVH�SRVVLEOH�GLIIHUHQFHV�LV�H[SORUDWLYH��WKHUHIRUH��ZH�GR�QRW�GHILQH�VSHFLILF�K\SRWKHVHV
ZLWK�UHJDUG�WR�WKLV�

0HWKRG

3URFHGXUH�DQG�3DUWLFLSDQWV

7KH� UHVHDUFK� LQYROYHG�ZRUNHUV� EHORQJLQJ� WR� WZR� RUJDQLVDWLRQDO� FRQWH[WV� RI� WKH�1RUWK�:HVW� RI� ,WDO\�� D� JURXS
RI� VXSHUPDUNHW� FDVKLHUV� �������� RI� HPSOR\HHV�� 1�  � ����� DQG� D� JURXS� RI� FDOO� FHQWUH� DJHQWV� �������� RI
HPSOR\HHV��1� ������ILOO�RXW�WKH�VHOI�UHSRUW�TXHVWLRQQDLUH��,Q�ERWK�MRE�HQYLURQPHQWV��WKH�DLP�RI�WKH�VWXG\�ZDV
H[SODLQHG� WR� HPSOR\HHV� E\� VHQGLQJ� DQ� H�PDLO� IURP�PDQDJHPHQW�� PRUHRYHU�� D� VSHFLILF� FRPPXQLFDWLRQ� ZDV
SXEOLVKHG� LQ� WKH� LQWUDQHW�� 7KH� ILUVW� SDJH� RI� TXHVWLRQQDLUH� VKRZHG� WKH� LQWURGXFWLRQ� DQG� LQIRUPDWLRQ� DERXW� WKH
VWXG\� LQFOXGLQJ�WKH�DLP�RI� WKH�UHVHDUFK�DQG�WKH� LQIRUPHG�FRQVHQW��0RUHRYHU��DQRQ\PLW\��FRQILGHQWLDOLW\�RI� WKH
GDWD�DQG�WKH�YROXQWDU\�QDWXUH�RI�SDUWLFLSDWLRQ�LQ�WKH�VWXG\�ZHUH�HPSKDVLVHG�DQG�JXDUDQWHHG�

7KH�&$�VDPSOH� LQFOXGHG������� IHPDOHV�DQG�������PDOHV�� WKHLU� DYHUDJH�DJH�ZDV�������\HDUV� �6'�  ������
PLQ�  � ����PD[�  � ����� $PRQJ� WKHP�� ������ZHUH� XQPDUULHG�� ������PDUULHG� RU� FRKDELWLQJ�� ����� VHSDUDWHG�
GLYRUFHG�RU�ZLGRZHG�DQG�������KDG�FKLOGUHQ��0RVW�RI� WKH�&$�SDUWLFLSDQWV�KDG� ILQLVKHG�KLJK�VFKRRO� ��������
������KDG�D�EDFKHORU¶V�RU�PDVWHU¶V�GHJUHH��DQG������KDG�ILQLVKHG�PLGGOH�VFKRRO��0RVW�RI�WKH�SDUWLFLSDQWV�KDG
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D�SHUPDQHQW�FRQWUDFW���������DQG�D�IXOO�WLPH�MRE����������PHDQ�RUJDQLVDWLRQDO�WHQXUH�ZDV�������\HDUV��6'� 
������PLQ� ����PD[� �����

7KH� 6&� VDPSOH� LQFOXGHG� ����� IHPDOHV�� WKLV� ZDV� UHSUHVHQWDWLYH� RI� WKH� JHQGHU� GLVWULEXWLRQ� LQ� RUJDQLVDWLRQ
DQG�RI� WKH�RFFXSDWLRQ� WKDW��DOVR� LQ� ,WDO\��ZDV�SUHGRPLQDQWO\�SHUIRUPHG�E\�ZRPHQ��7KH�6&�DYHUDJH�DJH�ZDV
��� �6'�  � ������ PLQ�  � ���� PD[�  � ����� $PRQJ� WKHP�� ������ ZHUH� XQPDUULHG�� ������PDUULHG� RU� FRKDELWLQJ�
�����VHSDUDWHG��GLYRUFHG�RU�ZLGRZHG��DQG�������KDG�FKLOGUHQ��+DOI�RI� WKH�6&�SDUWLFLSDQWV�KDG�ILQLVKHG�KLJK
VFKRRO���������������KDG�D�EDFKHORU¶V�RU�PDVWHU¶V�GHJUHH��DQG�������KDG�ILQLVKHG�PLGGOH�VFKRRO��+DOI�RI�WKH
SDUWLFLSDQWV�KDG�D�SHUPDQHQW�FRQWUDFW� ��������DQG�D�SDUW�WLPH� MRE� ���������PHDQ�RUJDQLVDWLRQDO� WHQXUH�ZDV
�����\HDUV��6'� �������PLQ� ����PD[� �����

0HDVXUHV

:)&�ZDV� DVVHVVHG� ZLWK� �� LWHPV� GHYHORSHG� E\� &RORPER� DQG� *KLVOLHUL� �������� $OO� LWHPV� ZHUH� VFRUHG� RQ� D
��SRLQW� VFDOH�� UDQJLQJ� IURP� ��  � QHYHU� WR� ��  � DOO� RI� WKH� WLPH�� $Q� H[DPSOH� LWHP� LV� ³7KH� DPRXQW� RI� WLPH� P\
MRE� WDNHV�XS�PDNHV� LW�GLIILFXOW� WR� IXOILO� IDPLO\� UHVSRQVLELOLWLHV´��&URQEDFK¶V�DOSKD� IRU� WKLV�VWXG\�ZDV� ��������� IRU
&$������IRU�6&��

$IIHFWLYH�GLVFRPIRUW� DW�ZRUN�ZDV�DVVHVVHG�ZLWK��� LWHPV�RQ�:DUU¶V� ������� VFDOH��$OO� LWHPV�ZHUH�VFRUHG�RQ�D
��SRLQW�VFDOH�� UDQJLQJ�IURP��� �QHYHU� WR��� �DOO�RI� WKH�WLPH��5HVSRQGHQWV�DUH�DVNHG�� WKLQNLQJ�RI� WKH�SDVW� IHZ
ZHHNV��KRZ�PXFK�RI�WKH�WLPH�WKHLU�MRE�KDG�PDGH�WKHP�IHHO��IRU�H[DPSOH��³GHSUHVVHG´�RU�³JORRP\´��&URQEDFK¶V
DOSKD�ZDV����������IRU�&$������IRU�6&��

(PRWLRQDO� GLVVRQDQFH� ZDV� DVVHVVHG� ZLWK� �� LWHPV� GHYHORSHG� E\� =DSI� HW� DO�� �������� $OO� LWHPV� ZHUH� VFRUHG
RQ� D� ��SRLQW� VFDOH�� UDQJLQJ� IURP���  �QHYHU� WR� ��  �DOZD\V��5HVSRQGHQWV� DUH� DVNHG�� IRU� H[DPSOH�� KRZ�RIWHQ
GXULQJ�WKHLU�ZRUN��WKH\�KDYH�WR�³'LVSOD\�HPRWLRQV�ZKLFK�GR�QRW�FRUUHVSRQG�WR�LQQHU�IHHOLQJV´��&URQEDFK¶V�DOSKD
ZDV����������IRU�&$������IRU�6&��

&XVWRPHU�YHUEDO�DJJUHVVLRQ�ZDV�DVVHVVHG�ZLWK��� LWHPV�E\�'RUPDQQ�DQG�=DSI���������$OO� LWHPV�ZHUH�VFRUHG
RQ�D���SRLQW�VFDOH��UDQJLQJ�IURP��� �VWURQJO\�GLVDJUHH� WR��� �VWURQJO\�DJUHH��$Q�H[DPSOH� LWHP�LV�³&XVWRPHUV
SHUVRQDOO\�DWWDFN�XV�YHUEDOO\´��&URQEDFK¶V�DOSKD�ZDV����������IRU�&$������IRU�6&��

'DWD�$QDO\VLV

'DWD�DQDO\VHV�ZHUH�SHUIRUPHG�XVLQJ�,%0�6366�6WDWLVWLFV��9HUVLRQ������GHVFULSWLYH�VWDWLVWLFV��PHDQ�DQG�VWDQG�
DUG�GHYLDWLRQ��DQG�Į�UHOLDELOLWLHV��&URQEDFK¶V�Į��ZHUH�FDUULHG�RXW�IRU�HDFK�VFDOH�LQ�ERWK�JURXSV�VHSDUDWHO\��&$
DQG�6&���3HDUVRQ�ELYDULDWH�FRUUHODWLRQV��U��ZHUH�XVHG�WR�H[DPLQH�WKH�LQWHUUHODWLRQVKLSV�EHWZHHQ�YDULDEOHV��WKH
GLIIHUHQFHV� LQ� WKH�PHDQV�RI�YDULDEOHV�EHWZHHQ�&$�DQG�6&�ZHUH�H[DPLQHG�E\�XVLQJ� WKH�DQDO\VLV�RI�YDULDQFH
�W�WHVW�IRU�LQGHSHQGHQW�VDPSOHV��

0XOWL�JURXS�VWUXFWXUDO�HTXDWLRQ�PRGHO��6(0��ZDV�SHUIRUPHG�XVLQJ�0SOXV��9HUVLRQ����LQ�RUGHU�WR�DVVHVV�GLIIHU�
HQFHV�DFURVV�JURXSV�LQ�WKH�K\SRWKHVLVHG�PRGHO��7KH�PHWKRG�RI�HVWLPDWLRQ�ZDV�PD[LPXP�OLNHOLKRRG��0/��DQG
K\SRWKHVHV� DUH� VSHFLILHG� D� SULRUL� OHDGLQJ� WR� WKH� FKRLFH� RI� D� SDUWLDO�PHGLDWLRQ�PRGHO�� $FFRUGLQJ� WR� OLWHUDWXUH
�%HQWOHU�� ������ %ROOHQ� 	� /RQJ�� ������� WKH� PRGHO� ZDV� HYDOXDWHG� E\� VHYHUDO� JRRGQHVV�RI�ILW� FULWHULD�� WKH� Ȥ�

JRRGQHVV�RI�ILW�VWDWLVWLF��WKH�URRW�PHDQ�VTXDUH�HUURU�RI�DSSUR[LPDWLRQ��506($���WKH�FRPSDUDWLYH�ILW�LQGH[��&),��
WKH� 7XFNHU� /HZLV� LQGH[� �7/,��� DQG� WKH� VWDQGDUGLVHG� URRW�PHDQ� VTXDUH� UHVLGXDO� �6505��� 7R� FRQVWUXFW� ODWHQW
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YDULDEOHV��D�SDUFHOOLQJ�PHWKRG�ZDV�XVHG�� WKH� LQGLFDWRUV�RI� WKH� ODWHQW�YDULDEOHV�DUH�SDUFHOOHG� �DJJUHJDWH�OHYHO
LQGLFDWRUV� FRPSULVLQJ� DQ� DYHUDJH� RI� WZR� RU� PRUH� LWHPV�� IRU� HDFK� ODWHQW� YDULDEOH�� 6WXGLHV� UHSRUW� WKDW� XVLQJ
SDUFHOV�DV� LQGLFDWRUV�RI�D�FRQVWUXFW� LV�EHWWHU� WKDQ�XVLQJ�PRUH� LWHPV�VLQFH� LW� UHGXFHV� W\SH� ,�HUURUV� LQ� WKH� LWHP
FRUUHODWLRQV�DQG�OHVVHQV�WKH�OLNHOLKRRG�RI�D�SULRUL�PRGHO�PLVVSHFLILFDWLRQ��%DQGDORV��������/LWWOH��&XQQLQJKDP�
6KDKDU��	�:LGPDQ��������<DQJ��1D\��	�+R\OH���������$OO�SDUFHOV�SUHVHQWHG�VLJQLILFDQW�ORDGLQJV�LQ�WKH�VWUXFWXUDO
HTXDWLRQ�PRGHO�FDOFXODWHG�

7R� DGGUHVV� WKH� FRPPRQ� PHWKRG� YDULDQFH� LVVXH�� ZH� SHUIRUPHG� WKH� +DUPDQ¶V� VLQJOH�IDFWRU� WHVW� �3RGVDNRII�
0DF.HQ]LH��/HH��	�3RGVDNRII��������XVLQJ�FRQILUPDWRU\�IDFWRU�DQDO\VLV��5HVXOWV�LQGLFDWHG�WKDW�RQH�VLQJOH�IDFWRU
FRXOG�QRW�DFFRXQW�IRU�WKH�YDULDQFH�LQ�WKH�GDWD��VLQFH�DOO�PHDVXUHV�RI�JRRGQHVV�RI�ILW�LQGLFDWHG�WKDW�WKH�PRGHO�GLG
QRW�ILW�WKH�GDWD��Ȥ������ ����������S��������506($� ����������&,�>��������@��&),� ������7/,� ������6505� �����
WKHUHIRUH��WKH�WKUHDW�RI�FRPPRQ�PHWKRG�ELDV�ZDV�XQOLNHO\�

5HVXOWV

7DEOH���VKRZV� WKH�PHDQV��VWDQGDUG�GHYLDWLRQV��ELYDULDWH�FRUUHODWLRQV�DPRQJ� WKH�VWXG\�YDULDEOHV�DQG� LQWHUQDO
FRQVLVWHQF\� RI� HDFK� VFDOH�� VHSDUDWHO\� IRU� WKH� &$� DQG� 6&� VDPSOHV�� $OO� Į� YDOXHV� PHW� WKH� FULWHULRQ� RI� ���
�1XQQDOO\�	�%HUQVWHLQ��������DV�WKH\�UDQJHG�EHWZHHQ�����DQG�����

7DEOH��

,WHP�0HDQV��,WHP�6WDQGDUG�'HYLDWLRQ��&URQEDFK¶V�$OSKDV�DQG�&RUUHODWLRQV�$PRQJ�WKH�6WXG\�9DULDEOHV�IRU�&$��1� ������DQG�6&��1� �����

6WXG\�YDULDEOH

&$ 6&

� � � �0 6' 0 6'

���:)& ���� ���� ���� ���� ������� ��� ��� ���
���$IIHFWLYH�GLVFRPIRUW�DW�ZRUN ���� ���� ���� ���� ��� ������� ��� ���
���(PRWLRQDO�GLVVRQDQFH ���� ���� ���� ���� ��� ��� ������� ���
���&XVWRPHU�YHUEDO�DJJUHVVLRQ ���� ���� ���� ���� ��� ��� ��� �������
1RWH��&RUUHODWLRQV�IRU�WKH�&$�DERYH�WKH�GLDJRQDO��FRUUHODWLRQV�IRU�WKH�6&�EHORZ�WKH�GLDJRQDO��&URQEDFK¶V�Į�IRU�&$�6&�VDPSOH�RQ�WKH
GLDJRQDO��&$� �&DOO�FHQWUH�DJHQWV��6&� �6XSHUPDUNHW�FDVKLHUV��:)&� �:RUN�IDPLO\�FRQIOLFW�
S��������S�������

$OO� WKH� VLJQLILFDQW� FRUUHODWLRQV� EHWZHHQ� WKH� YDULDEOHV� ZHUH� LQ� WKH� H[SHFWHG� GLUHFWLRQV�� :)&� DQG� DIIHFWLYH
GLVFRPIRUW�ZHUH�SRVLWLYHO\�FRUUHODWHG�ZLWK�MRE�GHPDQGV�DFURVV�VDPSOHV��)RU�WKH�&$�JURXS��:)&�ZDV�SRVLWLYHO\
DVVRFLDWHG�ZLWK�DIIHFWLYH�GLVFRPIRUW��U� �������HPRWLRQDO�GLVVRQDQFH��U� ������DQG�FXVWRPHU�YHUEDO�DJJUHVVLRQ
�U�  � ������ $IIHFWLYH� GLVFRPIRUW� ZDV� SRVLWLYHO\� UHODWHG� WR� HPRWLRQDO� GLVVRQDQFH� �U�  � ����� DQG� FXVWRPHU� YHUEDO
DJJUHVVLRQ� �U�  � ������ +RZHYHU�� IRU� WKH� 6&� JURXS�� :)&� ZDV� SRVLWLYHO\� DVVRFLDWHG� ZLWK� DIIHFWLYH� GLVFRPIRUW
�U� � ������ FXVWRPHU�YHUEDO�DJJUHVVLRQ� �U� � �����DQG�HPRWLRQDO�GLVVRQDQFH� �U� � ������$IIHFWLYH�GLVFRPIRUW�ZDV
SRVLWLYHO\�UHODWHG�WR�FXVWRPHU�YHUEDO�DJJUHVVLRQ��U� ������DQG�HPRWLRQDO�GLVVRQDQFH��U� ������

$QDO\VLV�RI�YDULDQFH�EHWZHHQ�WKH�WZR�VDPSOHV�VKRZHG�VRPH�GLIIHUHQFHV��7KH�&$�JURXS�SHUFHLYHG�PRUH�:)&�
W������ �������S��������DIIHFWLYH�GLVFRPIRUW��W���������� �������S��������HPRWLRQDO�GLVVRQDQFH��W���������� ������
S��������DQG�FXVWRPHU�YHUEDO�DJJUHVVLRQ��W������ �������S��������WKDQ�WKH�6&�JURXS�
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7KH�PXOWL�JURXS� 6(0� RI� WKH� K\SRWKHVL]HG�PRGHO� �)LJXUH� ��� ZDV� ILUVW� HYDOXDWHG� E\� FRQVWUDLQLQJ� DOO� WKH� SDWK
FRHIILFLHQWV�WR�EH�HTXDO�DFURVV�WKH�WZR�JURXSV��6XEVHTXHQWO\��WKH�PRGHO�ZDV�UH�WHVWHG�UHOD[LQJ�WKH�FRQVWUDLQWV
WKDW�VLJQLILFDQWO\�LQFUHDVHG�WKH�ILW�LI�WKH\�ZHUH�HVWLPDWHG�IUHHO\�DFURVV�WKH�WZR�JURXSV��FRQVLVWHQW�ZLWK�WKH�WKHRU\
�%ROOHQ���������7KH�ILQDO�PRGHO�ILWWHG�WR�WKH�GDWD�ZHOO��Ȥ�������1&$� ������16&� ������ ���������S���������&),
 ������7/,� ������506($� ����������&,�>��������@��6505� ������$�VLJQLILFDQW�FKL�VTXDUH�GLIIHUHQFH�EHWZHHQ�WKH
WZR�PRGHOV�VXJJHVWHG�WKLV�ILQDO�PRGHO�ILWWHG�WKH�GDWD�EHWWHU�WKDQ�WKH�IXOO\�FRQVWUDLQHG�PRGHO��ǻȤ����� ��������S
��������6DWRUUD�	�%HQWOHU���������)LJXUH���VKRZV�WKH�VWDQGDUGLVHG�SDUDPHWHUV�IRU�ERWK�JURXSV��%\�H[DPLQLQJ
WKH�HVWLPDWHG�PRGHO��WKH�YDULDEOHV�VKRZHG�JRRG�LWHP�ORDGLQJV�LQ�ERWK�JURXSV�

)LJXUH����7KH�PRGHO��VWDQGDUGLVHG�SDWK�FRHIILFLHQWV��S��������

1RWH��5HVXOWV�RI�WKH�PXOWL�JURXS�DQDO\VLV��&$��6&���QV� �QRQ�VLJQLILFDQW�UHODWLRQVKLS�

(PRWLRQDO� GLVVRQDQFH� VKRZHG�D� SRVLWLYH� GLUHFW� UHODWLRQVKLS�ZLWK�:)&�RQO\� LQ� WKH�&$�JURXS� �&$�� ȕ� � ������
FXVWRPHU� YHUEDO� DJJUHVVLRQ�ZDV� SRVLWLYHO\� UHODWHG� WR�:)&� RQO\� LQ� WKH� 6&� JURXS� �6&�� ȕ�  � ������� (PRWLRQDO
GLVVRQDQFH�VKRZHG�D�VLJQLILFDQWO\�VWURQJHU�SRVLWLYH�UHODWLRQVKLS�ZLWK�DIIHFWLYH�GLVFRPIRUW�LQ�WKH�&$�VDPSOH�WKDQ
WKH�6&�VDPSOH� �&$��ȕ� �������6&��ȕ� ��������&XVWRPHU�YHUEDO�DJJUHVVLRQ�ZDV�SRVLWLYHO\� UHODWHG� WR�DIIHFWLYH
GLVFRPIRUW�� DFURVV� WKH� WZR�JURXSV�� VWURQJHU� LQ� WKH�6&�JURXS� �&$��ȕ� �������6&��ȕ� ��������)LQDOO\�� DIIHFWLYH
GLVFRPIRUW�VKRZHG�D�VLJQLILFDQW�SRVLWLYH� UHODWLRQVKLS�ZLWK�:)&� LQ�ERWK�JURXSV� �&$��ȕ� �������6&��ȕ� �������
9DULDQFH�RI�GHSHQGHQW�YDULDEOHV�H[SODLQHG�E\�WKH�PRGHOV�ZDV�����IRU�:)&�DQG�����IRU�DIIHFWLYH�GLVFRPIRUW�LQ
WKH�&$�VDPSOH������IRU�:)&��DQG�����IRU�DIIHFWLYH�GLVFRPIRUW�LQ�WKH�6&�VDPSOH�

7KH�HVWLPDWHG� LQGLUHFW�HIIHFWV�DUH�VKRZQ� LQ�7DEOH��� IRU� WKH�&$�JURXS�DQG�7DEOH��� IRU� WKH�6&�JURXS�� ,Q�ERWK
JURXSV�� HPRWLRQDO� GLVVRQDQFH�DQG� FXVWRPHU� YHUEDO� DJJUHVVLRQ� LQFUHDVHG�:)&� WKURXJK�DIIHFWLYH�GLVFRPIRUW�
0RUH�VSHFLILFDOO\��WKH�PRGHO�VKRZHG�WKDW�LQ�WKH�&$�VDPSOH�WKH�HIIHFW�EHWZHHQ�FXVWRPHU�YHUEDO�DJJUHVVLRQ�DQG
:)&�ZDV�RQO\� LQGLUHFW��PHGLDWHG�E\�DIIHFWLYH�GLVFRPIRUW�� DOVR�DIIHFWLYH�GLVFRPIRUW�PHGLDWHG� WKH� UHODWLRQVKLS
EHWZHHQ�HPRWLRQDO�GLVVRQDQFH�DQG�:)&��,Q�WKH�6&�JURXS��WKH�HIIHFW�EHWZHHQ�HPRWLRQDO�GLVVRQDQFH�DQG�:)&
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ZDV�RQO\�LQGLUHFW��PHGLDWHG�E\�DIIHFWLYH�GLVFRPIRUW��DOVR�DIIHFWLYH�GLVFRPIRUW�PHGLDWHG�WKH�UHODWLRQVKLS�EHWZHHQ
FXVWRPHU�YHUEDO�DJJUHVVLRQ�DQG�:)&�

7DEOH��

,QGLUHFW�(IIHFWV��1&$� �����

,QGLUHFW�HIIHFW

6WDQGDUGL]HG�LQGLUHFW�HIIHFW

(VWLPDWH 6( S

(PR��'LVV��ĺ�$II��'LVF��ĺ�:)& ��� ��� ����
&XVW��9HUEDO�$JJU��ĺ�$II��'LVF��ĺ�:)& ��� ��� ����
1RWH��(PR��'LVV�� �(PRWLRQDO�GLVVRQDQFH��$II��'LVF�� �$IIHFWLYH�GLVFRPIRUW�DW�ZRUN��&XVW��9HUEDO�$JJU�� 
&XVWRPHU�YHUEDO�DJJUHVVLRQ��:)&� �:RUN�IDPLO\�FRQIOLFW�

7DEOH��

,QGLUHFW�(IIHFWV��16&� �����

,QGLUHFW�HIIHFW

6WDQGDUGL]HG�LQGLUHFW�HIIHFW

(VWLPDWH 6( S

(PR��'LVV��ĺ�$II��'LVF��ĺ�:)& ��� ��� ����
&XVW��9HUEDO�$JJU��ĺ�$II��'LVF��ĺ�:)& ��� ��� ����
1RWH��(PR��'LVV�� �(PRWLRQDO�GLVVRQDQFH��$II��'LVF�� �$IIHFWLYH�GLVFRPIRUW�DW�ZRUN��&XVW��9HUEDO�$JJU�� 
&XVWRPHU�YHUEDO�DJJUHVVLRQ��:)&� �:RUN�IDPLO\�FRQIOLFW�

'LVFXVVLRQ

7KLV�VWXG\�DLPHG�WR�H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ� MRE�GHPDQGV�W\SLFDO�RI�VHUYLFH�ZRUN��HPRWLRQDO�GLVVR�
QDQFH� DQG� FXVWRPHU� YHUEDO� DJJUHVVLRQ�� DQG�:)&�� FRQVLGHULQJ� WKH� PHGLDWLRQDO� UROH� RI� DIIHFWLYH� GLVFRPIRUW
DW� ZRUN��0RUHRYHU�� WKH� VWXG\� H[SORUHG� SRWHQWLDO� GLIIHUHQFHV� LQ� WKHVH� UHODWLRQVKLSV� EHWZHHQ� WZR� SURIHVVLRQDO
JURXSV�� FDOO� FHQWUH� DJHQWV� DQG� VXSHUPDUNHW� FDVKLHUV�� FKDUDFWHULVHG� E\� VHUYLFH� ZRUN�� HPRWLRQDO� ODERXU� DQG
UHODWLRQ�WR�FXVWRPHUV�

7KH�+\SRWKHVHV��D�DQG��E�VWDWHG� WKDW�HPRWLRQDO�GLVVRQDQFH�DQG�FXVWRPHU�YHUEDO�DJJUHVVLRQ�DUH�SRVLWLYHO\
DVVRFLDWHG�ZLWK�DIIHFWLYH�GLVFRPIRUW�DW�ZRUN��%LYDULDWH�FRUUHODWLRQV�DQG�WKH�HVWLPDWHG�PRGHO�VKRZHG�D�SRVLWLYH
UHODWLRQ� LQ� ERWK� JURXSV�� HPRWLRQDO� GLVVRQDQFH� KDG� D� VWURQJHU� UHODWLRQ� ZLWK� DIIHFWLYH� GLVFRPIRUW� LQ� WKH� &$
JURXS�ZKHUHDV�FXVWRPHU�YHUEDO�DJJUHVVLRQ�KDG�D�VWURQJHU�UHODWLRQ�LQ�6&��7KXV��+��LV�FRQILUPHG��7KH�ILQGLQJV
VXJJHVWHG�WKDW�HPRWLRQDO�ODERXU�XQGHUWDNHQ�E\�VHUYLFH�VHFWRU�HPSOR\HHV�PLJKW�KDYH�QHJDWLYH�LPSOLFDWLRQV�IRU
WKHLU�ZHOO�EHLQJ�DQG�XQGHUOLQHG�WKH�GHPDQGLQJ�UROH�RI�WKHVH�DVSHFWV��6FKDXIHOL�	�7DULV��������=DSI���������,Q
IDFW��HPRWLRQDO�GLVVRQDQFH�ZDV�FRQILUPHG�DV�D�MRE�GHPDQG�DVVRFLDWHG�ZLWK�GLVFRPIRUW�DQG�GHWULPHQWDO�FRQVH�
TXHQFHV� WR� HPSOR\HHV¶� KHDOWK� �(PDQXHO� HW� DO��� ����D��+�OVKHJHU� 	�6FKHZH�� ������ .HQZRUWK\� HW� DO��� �����
0ROLQR� HW� DO��� ������ =DSI� HW� DO��� �������'XULQJ� YRLFH�WR�YRLFH� RU� IDFH�WR�IDFH� LQWHUDFWLRQV��ZRUNHUV� H[SUHVVHG
HPRWLRQV�UHTXLUHG�E\�WKH�RUJDQLVDWLRQV�DQG�PHW�FXVWRPHU�H[SHFWDWLRQV�DQG�WKH�UHODWLRQ�LV�QRW�DOZD\V�HDV\�WR
PDQDJH��.LQPDQ��������0ROLQR�HW�DO����������&XVWRPHU�YHUEDO�DJJUHVVLRQ�DOVR�FRQILUPHG� LWV�GHPDQGLQJ�DQG
VWUHVVIXO�UROH��DJJUHVVLRQ�LQ�ZRUNLQJ�OLIH�PLJKW�FDXVH�VLJQLILFDQW�SUREOHPV�IRU�DQ�LQGLYLGXDO¶V�KHDOWK�DQG�VDIHW\
�*UDQGH\�HW�DO���������-XGJH�HW�DO����������&XVWRPHU�UHODWHG�VWUHVVRU�PLJKW�EH�SDUWLFXODUO\� WD[LQJ� IRU� IURQWOLQH
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VHUYLFH�ZRUNHUV�ZKR�KDYH�IUHTXHQW�LQWHUDFWLRQV�ZLWK�FXVWRPHUV��EXW�WKLV�UHODWLRQ�FRXOG�EH�SUREOHPDWLF�DOVR�IRU
WKH�RUJDQLVDWLRQ��'RUPDQQ�	�=DSI��������*UDQGH\�HW�DO����������)URQWOLQH�VHUYLFH�SURYLGHUV�DUH�HQJDJHG�LQ�KLJK
OHYHOV�RI�HPRWLRQDO�ODERXU�DQG�VRFLDO�LQWHUDFWLRQ�ZLWK�FXVWRPHUV�DQG�WHQGHG�WR�H[SHULHQFH�PRUH�SV\FKRORJLFDO
VWUDLQ�DV�D�FRQVHTXHQFH�RI�ZRUNSODFH�VWUHVV��$OWKRXJK�HPSOR\HHV�LQ�HYHU\�VHFWRU�DUH�DW�ULVN�RI�EHLQJ�H[SRVHG
WR�DJJUHVVLYH�EHKDYLRXU��WKH�ULVN�LV�PXFK�JUHDWHU�IRU�HPSOR\HHV�LQ�WKH�VHUYLFH�VHFWRU��HVSHFLDOO\�ZRUNHUV�ZLWK�D
IDFH�WR�IDFH�UHODWLRQ�DQG�D�SK\VLFDO�SUR[LPLW\�ZLWK�FXVWRPHUV��VXFK�DV�VXSHUPDUNHW�FDVKLHUV�

7KH�+\SRWKHVHV��D�DQG��E�VWDWHG� WKDW�HPRWLRQDO�GLVVRQDQFH�DQG�FXVWRPHU�YHUEDO�DJJUHVVLRQ�DUH�SRVLWLYHO\
DVVRFLDWHG�ZLWK�:)&��%LYDULDWH�FRUUHODWLRQV�VKRZHG�D�SRVLWLYH� UHODWLRQ� LQ�ERWK�JURXSV��7KH�HVWLPDWHG�PRGHO
UHSRUWHG�D�SRVLWLYH�DVVRFLDWLRQ��ZLWK� GLIIHUHQFHV�DFURVV�JURXSV�� HPRWLRQDO� GLVVRQDQFH�KDG�D�GLUHFW� HIIHFW� RQ
:)&�RQO\� LQ� WKH�&$�JURXS�ZKLOH�FXVWRPHU�YHUEDO�DJJUHVVLRQ�KDG�D�GLUHFW�HIIHFW�RQO\� LQ� WKH�6&�JURXS��+�� LV
WKHUHIRUH�VXSSRUWHG��ZLWK�GLIIHUHQFHV�DFURVV�JURXSV��7KHVH�UHVXOWV�VKRZHG�DGGLWLRQDO�HYLGHQFH�WKDW�HPRWLRQDO
GLVVRQDQFH� LV� D�ZRUN� VWUHVVRU� LV� QRW�PHUHO\� UHODWHG� WR� QHJDWLYH� FRQVHTXHQFHV� IRU� SV\FKRORJLFDO� KHDOWK� DQG
MRE� RXWFRPHV�� EXW� LV� DOVR� D� MRE� GHPDQG� WKDW�PLJKW� DIIHFW� WKH� ZRUN�IDPLO\� LQWHUIDFH� �&KHXQJ� 	� 7DQJ�� �����
0RQWJRPHU\�HW�DO����������$FFRUGLQJ�WR�SUHYLRXV�VWXGLHV��UHVXOWV�FRQILUPHG�WKH�UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO
ODERXU� DQG� :)&� �&DUOVRQ� HW� DO��� ������ /DZVRQ� HW� DO��� ������ 0RQWJRPHU\� HW� DO��� ������ 6DQ]�9HUJHO� HW� DO��
������6HHU\�HW�DO��� ������:DJQHU�HW�DO��� ������<DQFKXV�HW�DO��� ������DQG� UHSRUWHG�D�GLIIHUHQFH�EHWZHHQ� WKH
WZR�JURXSV��7KLV�GLIIHUHQFH�PLJKW�EH� OLQNHG� WR� WKH�GLIIHUHQW� UHODWLRQ�ZLWK�FXVWRPHUV��YRLFH�WR�YRLFH� LQ�&$�DQG
IDFH�WR�IDFH�ZLWK�6&��DQG�VXJJHVWHG� WKDW�HPRWLRQDO� ODERXU�H[HFXWHG�E\�VHUYLFH�VHFWRU�HPSOR\HHV�ZDV�QRW�D
KRPRJHQHRXV� H[SHULHQFH� �.LQPDQ�� ������ EXW�PLJKW� EH� DIIHFWHG� E\� GHPDQGV�� UHVRXUFHV� DQG� RUJDQLVDWLRQDO
FXOWXUH��7KXV��LW�DSSHDUV�HVVHQWLDOV�FRQGXFWLQJ�V\VWHPDWLF�LQYHVWLJDWLRQV�ZLWK�GLIIHUHQW�RFFXSDWLRQDO�JURXSV��LQ
RUGHU� WR� LQYHVWLJDWH�KRZ�GLIIHUHQW�DVSHFWV�RI�HPRWLRQDO� ODERXU�PLJKW�PDQLIHVW� WKHPVHOYHV� LQ� WKH�QRQ�ZRUNLQJ
GRPDLQ�

)LQDOO\�� WKH�+\SRWKHVLV���VWDWHG� WKDW�DIIHFWLYH�GLVFRPIRUW�DW�ZRUN� LV�SRVLWLYHO\� UHODWHG� WR�:)&�� WKXV�SOD\LQJ�D
PHGLDWLQJ� UROH� EHWZHHQ� HPRWLRQDO� GLVVRQDQFH� DQG� FXVWRPHU� YHUEDO� DJJUHVVLRQ� RQ� WKH� RQH� KDQG�� DQG�:)&
RQ� WKH� RWKHU�� %LYDULDWH� FRUUHODWLRQV� DQG� WKH� HVWLPDWHG�PRGHO� FRQILUPHG� D� SRVLWLYH� UHODWLRQ� EHWZHHQ� DIIHFWLYH
GLVFRPIRUW�DQG�:)&�LQ�ERWK�JURXSV��DFFRUGLQJ�WR�VHYHUDO�VWXGLHV�UHSRUWLQJ�WKDW�HPRWLRQV�DQG�DIIHFW� IURP�WKH
ZRUNSODFH�ZRXOG�WUDQVIHU�WR�WKH�KRPH�DQG�IDPLO\�GRPDLQ��*UDQGH\�	�.UDQQLW]��������-XGJH�HW�DO����������7KH
PHGLDWLRQDO� UROH�RI�DIIHFWLYH�GLVFRPIRUW�DW�ZRUN�DPRQJ� MRE�GHPDQGV�DQG�:)&�SUHVHQWHG�GLIIHUHQFHV�DPRQJ
JURXSV�� ,Q� WKH� &$� VDPSOH�� WKH� LQGLUHFW� HIIHFW� EHWZHHQ� FXVWRPHU� YHUEDO� DJJUHVVLRQ� DQG� :)&� PHGLDWHG� E\
DIIHFWLYH�GLVFRPIRUW�ZDV�VLJQLILFDQW��ZKHUHDV�WKH�GLUHFW�HIIHFW�ZDV�QRW�VLJQLILFDQW��,Q�WKH�6&�JURXS��WKH�LQGLUHFW
HIIHFW�EHWZHHQ�HPRWLRQDO�GLVVRQDQFH�DQG�:)&�PHGLDWHG�E\�DIIHFWLYH�GLVFRPIRUW�ZDV�VLJQLILFDQW��ZKHUHDV�WKH
GLUHFW� HIIHFW� ZDV� QRW� VLJQLILFDQW�� 7KHVH� UHVXOWV� VXJJHVWHG� DJDLQ� WKDW� HPRWLRQDO� ODERXU� H[HFXWHG� E\� VHUYLFH
VHFWRU�HPSOR\HHV�LV�QRW�D�KRPRJHQHRXV�H[SHULHQFH��.LQPDQ��������DQG�ILUVWO\�VXSSRUWHG�WKH�DVVXPSWLRQ�WKDW
VWUDLQ�LV�OLNHO\�WR�DIIHFW�WKH�SHUFHSWLRQ�DQG�H[SHULHQFH�RI�:)&��5HVXOWV�XQGHUOLQHG�WKDW�KLJK�OHYHOV�RI�MRE�UHODWHG
VWUHVVRUV�DQG�D�ODFN�RI�MRE�UHVRXUFHV�PLJKW�QHJDWLYHO\�DIIHFW�HPSOR\HHV¶�ZHOO�EHLQJ��%DNNHU�	�'HPHURXWL�������
DQG�:)&�SHUFHSWLRQ� �%ULWW�	�'DZVRQ��������)RUG�HW�DO���������.HOORZD\�HW�DO���������.LQQXQHQ�HW�DO��������
6WHLQPHW]�HW�DO���������:HVWPDQ�HW�DO���������

/LPLWDWLRQV�DQG�)XWXUH�6WXGLHV

7KH�SUHVHQW�VWXG\�KDV�VHYHUDO�OLPLWDWLRQV�WKDW�PLJKW�KDYH�UHVWULFWHG�WKH�JHQHUDOLVDELOLW\�RI�RXU�ILQGLQJV�

(PRWLRQDO�/DERXU�DQG�:RUN�)DPLO\�&RQIOLFW�LQ�6HUYLFH�:RUNHUV ���
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)LUVW��RXU�VWXG\�XVHG�D�FURVV�VHFWLRQDO�GHVLJQ�WKDW�GLG�QRW�SHUPLW�HVWDEOLVKLQJ�FDXVDOLW\�UHODWLRQV�DPRQJ�YDULD�
EOHV� �3RGVDNRII��0DF.HQ]LH��	�3RGVDNRII���������/RQJLWXGLQDO�VWXGLHV�DUH�QHHGHG� WR�GHWHUPLQH� WKH� WHPSRUDO
UHODWLRQVKLS�DPRQJ�WKHVH�YDULDEOHV�� LQ�DGGLWLRQ�� IXWXUH�UHVHDUFK�FRXOG�XVH�RWKHU�DOWHUQDWLYH�PHWKRGV��VXFK�DV
GLDU\�VWXG\��WR�FROOHFW�LQIRUPDWLRQ�IURP�SDUWLFLSDQWV�

$� VHFRQG� OLPLWDWLRQ� ZDV� WKH� XVH� RI� VLQJOH�VRXUFH� VHOI�UHSRUW� GDWD�� ZKLFK� UDLVHG� TXHVWLRQV� DERXW� FRPPRQ
PHWKRG� ELDV� �3RGVDNRII� HW� DO��� ������� )XWXUH� VWXGLHV� ZLOO� XVH� RWKHU� GDWD� VRXUFHV�� LQFOXGLQJ� VXSHUYLVRUV� RU
FROOHDJXHV¶�GDWD��REVHUYDWLRQDO�GDWD�DV�ZHOO�DV�REMHFWLYH�PHDVXUHV��VXFK�DV� IUHTXHQF\�� W\SH�DQG�GXUDWLRQ�RI
FXVWRPHU�LQWHUDFWLRQ�RU�SK\VLRORJLFDO�PHDVXUHV�RI�RFFXSDWLRQDO�VWUHVV�DQG�ZHOO�EHLQJ�

7KLUG��WKH�VDPSOH�RI�VHUYLFH�VHFWRU�HPSOR\HHV�LQYROYHG�LQ�WKLV�VWXG\�LV�REWDLQHG�IURP�WZR�GLIIHUHQW�RUJDQLVDWLRQ�
DO�FRQWH[WV��7KH�ILQGLQJV�PLJKW�QRW�EH�UHSUHVHQWDWLYH�RI�WKH�ZLGHU�SRSXODWLRQ��DV�HPSOR\HHV¶�H[SHULHQFHV�PLJKW
GLIIHU� IURP� RWKHU� VHUYLFHV� RUJDQLVDWLRQV�� 0RUHRYHU�� WKH� HPSOR\HHV� GHOLYHUHG� D� VHUYLFH� YLD� WKH� WZR� GLIIHUHQW
PRGDOLWLHV� �IDFH�WR�IDFH�DQG�YRLFH�WR�YRLFH��EXW�GR�QRW�SHUIRUP� LGHQWLFDO� WDVNV��)XWXUH� UHVHDUFK�ZRXOG�EHQHILW
IURP� H[DPLQLQJ� WKH� GLIIHUHQFHV� EHWZHHQ� WZR� JURXSV� WKDW� SHUIRUP� LGHQWLFDO� MRE� DFWLYLWLHV� DQG� GLIIHU� RQO\� LQ
WKH�PRGH� RI� FXVWRPHU� FRQWDFW�� )XUWKHUPRUH�� DGGLWLRQDO� VWXGLHV� FRXOG� DOVR� H[SORUH� WKH� UHODWLRQVKLS� EHWZHHQ
YDULDEOHV�DQG�ZRUN�SHUFHSWLRQ�� IRU�H[DPSOH�� LQ� WHUPV�RI�SHUFHLYHG� MRE� LQVHFXULW\�� W\SLFDO� IRU�FXVWRPHU�VHUYLFH
MREV�LQ�,WDO\��DV�GRQH�LQ�RWKHU�SURIHVVLRQDO�JURXSV��H�J���*LXQFKL��(PDQXHO��&KDPEHO��	�*KLVOLHUL��������

)LQDOO\�� WKLV� VWXG\�FRQVLGHUV�RQO\� MRE�GHPDQGV�� VR� LQ� IXWXUH� UHVHDUFK�ZRXOG�EH� LPSRUWDQW� WR�DQDO\VH� WKH� UROH
RI� MRE� UHVRXUFHV� DQG� SHUVRQDO� UHVRXUFHV� LQ� WKH�ZHOO�EHLQJ� DQG�ZRUN�IDPLO\� LQWHUIDFH� G\QDPLFV�� DFFRUGLQJ� WR
WKH�-'�5�WKHRU\��%DNNHU�	�'HPHURXWL��������(PDQXHO��&RORPER��*DWWL��*KLVOLHUL��	�5LFRWWD��������*RXVVLQVN\�
������6FKDXIHOL�	�7DULV���������7KLV�VWXG\�SURYLGHG�VRPH�LQLWLDO�HYLGHQFH�WKDW�WKH�LPSDFW�RI�WKH�W\SH�RI�GHOLYHU\
LQ� HPRWLRQ�ZRUN� LV� GHVHUYLQJ� RI� IXUWKHU� LQYHVWLJDWLRQ�� )XWXUH� UHVHDUFK�PLJKW� DGRSW� D� TXDOLWDWLYH� DSSURDFK� WR
H[DPLQH�DQG�EHWWHU�XQGHUVWDQG� WKH�GLIIHUHQFHV� LQ�HPRWLRQ�ZRUN�SHUIRUPHG� LQ� IDFH�WR�IDFH�DQG�YRLFH�WR�YRLFH
FXVWRPHU�UHODWLRQV�

&RQFOXVLRQ�DQG�3UDFWLFDO�,PSOLFDWLRQV

7KH�UHVXOWV�RI�WKH�VWXG\�FRQWULEXWHG�WR�WKH�H[LVWLQJ�OLWHUDWXUH�RQ�:)&��DIIHFWLYH�GLVFRPIRUW�DW�ZRUN�DQG�HPRWLRQ�
DO�ODERXU�LQ�VHUYLFH�RFFXSDWLRQV��,PSRUWDQW�LPSOLFDWLRQV�IRU�ERWK�UHVHDUFKHUV�DQG�SUDFWLWLRQHUV�HPHUJHG��LQ�RUGHU
WR� FRPSUHKHQG� EHWWHU�ZKLFK� MRE� GHPDQGV�� W\SLFDO� IRU� FXVWRPHU� VHUYLFH�ZRUN�� DUH�PRUH� UHODWHG� WR�:)&�DQG
GLVFRPIRUW�DW�ZRUN��0RUHRYHU�� WKH�VWXG\�RIIHUHG�VRPH� LQLWLDO� VXJJHVWLRQ� WR� WKH�SRVVLEOH� LPSDFW�RI� WKH� W\SH�RI
GHOLYHU\�LQ�HPRWLRQ�ZRUN�DQG�FXVWRPHU�UHODWLRQV�

)XUWKHUPRUH�� WKH� UHVXOWV� HPSKDVLVHG� WKH� LPSRUWDQFH� RI� FRQVLGHULQJ� WKH� FKDUDFWHULVWLFV� RI� LQWHUDFWLRQ� ZLWK
FXVWRPHUV��UHFRPPHQGLQJ�WR�GLIIHUHQWLDWH�RUJDQLVDWLRQDO�SUDFWLFHV�RQ�WKH�EDVLV�RI�UHODWLRQ�WR�FXVWRPHUV��IDFH�
WR�IDFH�RU�YRLFH�WR�YRLFH���,Q�DGGLWLRQ��LW�DSSHDUHG�IXQGDPHQWDO�WR�SURPRWH�SUDFWLFHV�DQG�LQWHUYHQWLRQV�LQ�RUGHU
WR� VXSSRUW� WKH� PDQDJHPHQW� RI� HPRWLRQV� DQG� WKH� GHWULPHQWDO� UHODWLRQVKLS� ZLWK� WKH� FXVWRPHU� LQ� D� WDUJHWHG
PDQQHU��IRU�GLIIHUHQW�RFFXSDWLRQV�

6HYHUDO�VWXGLHV�KDYH�VKRZQ�WKDW�LQWHUYHQWLRQV�WR�UHGXFH�:)&�DUH�UHOHYDQW�WR�SURPRWLQJ�LQGLYLGXDO�DQG�RUJDQL�
VDWLRQDO� ZHOO�EHLQJ� �$PVWDG� HW� DO��� ������*KLVOLHUL� 	�&RORPER�� ������1RKH� HW� DO��� �������2UJDQLVDWLRQV�PD\
RIIHU�IRUPDO�ZRUN�IDPLO\�EHQHILWV�� LW� LV� LPSRUWDQW�WKDW�HPSOR\HHV�DUH�DZDUH�RI�WKHVH�EHQHILWV�DQG�WKH�VROXWLRQV
VKRXOG�EH�DGGUHVVHG�WR�ZRUNHUV¶�H[SUHVVHG�QHHGV��$PVWDG�HW�DO����������0RUHRYHU��RUJDQLVDWLRQV�FRXOG�IRVWHU

(PDQXHO��&RORPER��6DQWRUR�HW�DO� ���
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ZRUN�IDPLO\� VXSSRUW� IURP� VXSHUYLVRUV� DQG� FR�ZRUNHUV�� PDQDJHUV� DQG� VXSHUYLVRUV� VKRXOG� EH� VHQVLWLYH� DQG
DWWHQWLYH� WR� HPSOR\HHV¶� QHHGV� DQG� SURYLGH� QHFHVVDU\� VXSSRUW� WR� VXVWDLQ� D� IDPLO\�IULHQGO\� FOLPDWH� DW� ZRUN
�*KLVOLHUL�	�&RORPER��������

7KH� ILQGLQJV� VXSSRUWHG� DQG� H[WHQGHG� SUHYLRXV� UHVHDUFK� LQGLFDWLQJ� WKDW� HPRWLRQ� ODERXU� LV� FHQWUDO� WR� WKH� UROH
RI� IURQW�OLQH� FXVWRPHU� VHUYLFH� HPSOR\HHV�DQG� LV� UHODWHG� WR� D� YDULHW\� RI� VWUDLQ� RXWFRPHV��0RUHRYHU�� VWUHVVRUV
LQYROYLQJ�FXVWRPHUV�DUH�DQ� LQHYLWDEOH�SDUW�RI�D� IURQWOLQH�VHUYLFH� MRE�DQG�FRXOG�QRW�EH�HOLPLQDWHG� �'RUPDQQ�	
=DSI�� ������� ,Q� RUGHU� WR� HQKDQFH� HPSOR\HH� ZHOO�EHLQJ�� LW� LV� QHFHVVDU\� IRU� RUJDQLVDWLRQV� WR� UHFRJQLVH� WKHVH
ULVNV�� SURSRVH� DQG� LPSOHPHQW� LQWHUYHQWLRQV� WR� KHOS� ZRUNHUV�PDQDJH� WKHLU� HPRWLRQV�PRUH� HIIHFWLYHO\�� )LUVWO\�
RUJDQLVDWLRQV�FRXOG�H[SODLQ�FOHDUO\�WR�SHUVRQQHO�WKH�FKDUDFWHULVWLFV�RI�HPRWLRQDO�ODERXU�DQG�WKH�UHODWLRQVKLS�ZLWK
FXVWRPHUV�WKURXJK�D�IRUPDO�RU�ZULWWHQ�SROLF\�RU�SURFHGXUH�RQ�KRZ�IURQWOLQH�HPSOR\HHV�FRXOG�PDQDJH�FXVWRPHU
GHPDQGV��WKHVH�ZRXOG�FRQYH\�D�FOHDU�VHQVH�RI�WKH�FRPSDQ\¶V�H[SHFWDWLRQV�RI�LWV�HPSOR\HHV�DQG�FXVWRPHUV�

2UJDQLVDWLRQV�DQG�PDQDJHPHQW�FRXOG�GHVLJQ�DQG�GHYHORS�WUDLQLQJ�SURJUDPPHV�WR�HQKDQFH�HPSOR\HHV¶�HPR�
WLRQ� UHJXODWLRQ� VNLOOV� LQ� RUGHU� WR� FRSH�ZLWK� FXVWRPHU�PLVWUHDWPHQW� �*UDQGH\� HW� DO��� ������� UHGXFH� VWUHVV� DQG
VXVWDLQ�ZHOO�EHLQJ�DQG�TXDOLW\�RI�OLIH��*DEULHO��&KHVKLQ��0RUDQ��	�9DQ�.OHHI��������*UDQGH\�	�.UDQQLW]��������
7UDLQLQJ� FRXOG� KHOS� ZRUNHUV� WR� FRPSUHKHQG� EHWWHU� WKH� GHWULPHQWDO� FRQVHTXHQFHV� RI� HPRWLRQDO� ODERXU� DQG
LGHQWLI\� DSSURSULDWH� VWUDWHJLHV� WR� FRSH� MRE� ZLWK� GHPDQGV�� 7UDLQLQJ� SURJUDPPHV� PLJKW� DOVR� KHOS� ZRUNHUV� WR
PDQDJH� FXVWRPHU� LQWHUDFWLRQV� HIIHFWLYHO\�� LGHQWLI\� WKH�PRVW� GLIILFXOW� VLWXDWLRQV�� UHVSRQG� WR� FXVWRPHU� UHTXHVWV
DQG��DW�WKH�VDPH�WLPH��LQFUHDVH�FXVWRPHU�RULHQWDWLRQ�DQG�OR\DOW\�

5HIHUULQJ� WR� UHFUXLWPHQW�� LW� DSSHDUHG� LPSRUWDQW� WR� PDNH� HPRWLRQDO� UHTXLUHPHQWV� H[SOLFLW� GXULQJ� UHFUXLWPHQW
WKXV� LQGLYLGXDOV�FRXOG�KDYH�D�ZHOO�GHILQHG� LGHD�RI�ZKDW� LV�H[SHFWHG�DQG�FUHDWH�H[SHFWDWLRQV�DERXW�HPRWLRQDO
SHUIRUPDQFH��5DIDHOL�	�6XWWRQ���������6HYHUDO�VFKRODUV��*DEULHO�HW�DO���������*UDQGH\�	�*DEULHO��������KLJK�
OLJKWHG�WKDW�FRPSHWHQFLHV�URRWHG�LQ�SHUVRQDOLW\��SRVLWLYH�DWWLWXGH��VHQVH�RI�KXPRXU��HQWKXVLDVP��H[WUDYHUVLRQ��
WHFKQLFDO� VNLOOV� �W\SLQJ�� QDYLJDWLRQ�� DQG� FRPPXQLFDWLRQ� �HQHUJ\�� IOXHQF\�� ZDUPWK�� WRQH��� VKRXOG� EH� XVHG� IRU
VHOHFWLRQ�LQ�VHUYLFH�MREV�

)LQDOO\��ILQGLQJV�VXJJHVWHG�WKH�LPSRUWDQFH�RI�PRQLWRULQJ�WKH�H[SHULHQFHV�RI�HPRWLRQDO�GLVVRQDQFH�DQG�HPRWLRQ�
DO� ODERXU�DQG� WKH�QHJDWLYH�FRQVHTXHQFHV� IRU�HPSOR\HHV�� LQ�RUGHU� WR�VXVWDLQ�ZRUNHUV�DQG�SURPRWH�ZHOO�EHLQJ
DQG�D�SRVLWLYH�ZRUN�IDPLO\�EDODQFH�LQ�VHUYLFH�MREV�

)XQGLQJ
7KH�DXWKRUV�KDYH�QR�IXQGLQJ�WR�UHSRUW�

&RPSHWLQJ�,QWHUHVWV
7KH�DXWKRUV�KDYH�GHFODUHG�WKDW�QR�FRPSHWLQJ�LQWHUHVWV�H[LVW�

$FNQRZOHGJPHQWV
7KH�DXWKRUV�KDYH�QR�VXSSRUW�WR�UHSRUW�

(WKLFDO�$SSURYDO

6LQFH�WKHUH�ZDV�QR�PHGLFDO�WUHDWPHQW�RU�RWKHU�SURFHGXUHV�WKDW�FRXOG�FDXVH�SV\FKRORJLFDO�RU�VRFLDO�GLVFRPIRUW�WR�SDUWLF�
LSDQWV��DGGLWLRQDO�HWKLFDO�DSSURYDO�ZDV�QRW�UHTXLUHG��7KH�UHVHDUFK�ZDV�FRQGXFWHG�LQ�OLQH�ZLWK�WKH�+HOVLQNL�'HFODUDWLRQ

(PRWLRQDO�/DERXU�DQG�:RUN�)DPLO\�&RQIOLFW�LQ�6HUYLFH�:RUNHUV ���
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�:RUOG�0HGLFDO�$VVRFLDWLRQ���������DV�ZHOO�DV�WKH�GDWD�SURWHFWLRQ�UHJXODWLRQ�RI�,WDO\��/HJLVODWLYH�'HFUHH�1R������������
3DUWLFLSDWLRQ�LQ�WKH�UHVHDUFK�ZDV�YROXQWDU\��ZLWKRXW�UHFHLYLQJ�DQ\�UHZDUG��GDWD�FROOHFWLRQ�DQG�DQDO\VLV�ZHUH�DQRQ\PRXV�

3UHYLRXVO\�3UHVHQWHG

6RPH�SUHOLPLQDU\�ILQGLQJV�RI�WKLV�VWXG\�ZHUH�SUHVHQWHG�DW�WKH���WK�($:23��(XURSHDQ�$VVRFLDWLRQ�RI�:RUN�DQG�2UJDQL]D�
WLRQDO�3V\FKRORJ\��&RQJUHVV�LQ�7XULQ��,WDO\��-XQH������

5HIHUHQFHV

$PVWDG��)��7���0HLHU��/��/���)DVHO��8���(OIHULQJ��$���	�6HPPHU��1��.����������$�PHWD�DQDO\VLV�RI�ZRUN±IDPLO\�FRQIOLFW�DQG
YDULRXV�RXWFRPHV�ZLWK�D�VSHFLDO�HPSKDVLV�RQ�FURVV�GRPDLQ�YHUVXV�PDWFKLQJ�GRPDLQ�UHODWLRQV��-RXUQDO�RI�2FFXSDWLRQDO
+HDOWK�3V\FKRORJ\������������������KWWSV���GRL�RUJ���������D�������

%DNNHU��$��%���	�'HPHURXWL��(����������7KH�MRE�GHPDQGVဨUHVRXUFHV�PRGHO��6WDWH�RI�WKH�DUW��-RXUQDO�RI�0DQDJHULDO
3V\FKRORJ\������������������KWWSV���GRL�RUJ��������������������������

%DNNHU��$��%���	�'HPHURXWL��(����������-RE�GHPDQGV±UHVRXUFHV�WKHRU\��7DNLQJ�VWRFN�DQG�ORRNLQJ�IRUZDUG��-RXUQDO�RI
2FFXSDWLRQDO�+HDOWK�3V\FKRORJ\������������������KWWSV���GRL�RUJ���������RFS�������

%DNNHU��$��%���'HPHURXWL��(���	�'ROODUG��0��)����������+RZ�MRE�GHPDQGV�DIIHFW�SDUWQHUV¶�H[SHULHQFH�RI�H[KDXVWLRQ�
,QWHJUDWLQJ�ZRUN±IDPLO\�FRQIOLFW�DQG�FURVVRYHU�WKHRU\��7KH�-RXUQDO�RI�$SSOLHG�3V\FKRORJ\�����������������
KWWSV���GRL�RUJ���������������������������

%DQGDORV��'��/����������7KH�HIIHFWV�RI�LWHP�SDUFHOLQJ�RQ�JRRGQHVV�RI�ILW�DQG�SDUDPHWHU�HVWLPDWH�ELDV�LQ�VWUXFWXUDO�HTXDWLRQ
PRGHOLQJ��6WUXFWXUDO�(TXDWLRQ�0RGHOLQJ����������������KWWSV���GRL�RUJ���������6��������6(0����B�

%pODQJHU��-���	�(GZDUGV��3����������7KH�QDWXUH�RI�IURQW�OLQH�VHUYLFH�ZRUN��'LVWLQFWLYH�IHDWXUHV�DQG�FRQWLQXLW\�LQ�WKH
HPSOR\PHQW�UHODWLRQVKLS��:RUN��(PSOR\PHQW�DQG�6RFLHW\������������������KWWSV���GRL�RUJ�������������������������

%HQWOHU��3��0����������&RPSDUDWLYH�ILW�LQGH[HV�LQ�VWUXFWXUDO�PRGHOV��3V\FKRORJLFDO�%XOOHWLQ������������������
KWWSV���GRL�RUJ����������������������������

%LJJLR��*���	�&RUWHVH��&��*����������:HOO�EHLQJ�LQ�WKH�ZRUNSODFH�WKURXJK�LQWHUDFWLRQ�EHWZHHQ�LQGLYLGXDO�FKDUDFWHULVWLFV�DQG
RUJDQLVDWLRQDO�FRQWH[W��,QWHUQDWLRQDO�-RXUQDO�RI�4XDOLWDWLYH�6WXGLHV�RQ�+HDOWK�DQG�:HOO�EHLQJ��������$UWLFOH�������
KWWSV���GRL�RUJ���������TKZ�Y�L�������

%ROOHQ��.��$����������6WUXFWXUDO�HTXDWLRQV�ZLWK�ODWHQW�YDULDEOHV��1HZ�<RUN��1<��86$��-RKQ�:LOH\�

%ROOHQ��.��$���	�/RQJ��-��6����������7HVWLQJ�VWUXFWXUDO�HTXDWLRQ�PRGHOV��1HZEXU\�3DUN��&$��86$��6DJH�

%ULWW��7��:���	�'DZVRQ��&��5����������3UHGLFWLQJ�ZRUN�IDPLO\�FRQIOLFW�IURP�ZRUNORDG��MRE�DWWLWXGHV��JURXS�DWWULEXWHV��DQG
KHDOWK��$�ORQJLWXGLQDO�VWXG\��0LOLWDU\�3V\FKRORJ\������������������KWWSV���GRL�RUJ���������V��������PS����B�

&DUOVRQ��'���)HUJXVRQ��0���+XQWHU��(���	�:KLWWHQ��'����������$EXVLYH�VXSHUYLVLRQ�DQG�ZRUN�IDPLO\�FRQIOLFW��7KH�SDWK�WKURXJK
HPRWLRQDO�ODERXU�DQG�EXUQRXW��7KH�/HDGHUVKLS�4XDUWHUO\������������������KWWSV���GRL�RUJ���������M�OHDTXD������������

&KHXQJ��)��<���	�7DQJ��&��6����������4XDOLW\�RI�ZRUN�OLIH�DV�D�PHGLDWRU�EHWZHHQ�HPRWLRQDO�ODERXU�DQG�ZRUN�IDPLO\
LQWHUIHUHQFH��-RXUQDO�RI�%XVLQHVV�DQG�3V\FKRORJ\������������������KWWSV���GRL�RUJ���������V����������������

(PDQXHO��&RORPER��6DQWRUR�HW�DO� ���

(XURSH
V�-RXUQDO�RI�3V\FKRORJ\
������9RO������������±���
KWWSV���GRL�RUJ���������HMRS�Y��L������



&RORPER��/���	�*KLVOLHUL��&����������7KH�ZRUN�WR�IDPLO\�FRQIOLFW��%HWZHHQ�WKHRULHV�DQG�PHDVXUHV��7HVWLQJ��3V\FKRPHWULFV�
0HWKRGRORJ\�LQ�$SSOLHG�3V\FKRORJ\���������������

'LHIHQGRUII��-��0���5LFKDUG��(��0���	�&UR\OH��0��+����������$UH�HPRWLRQDO�GLVSOD\�UXOHV�IRUPDO�MRE�UHTXLUHPHQWV"�([DPLQDWLRQ
RI�HPSOR\HH�DQG�VXSHUYLVRU�SHUFHSWLRQV��-RXUQDO�RI�2FFXSDWLRQDO�DQG�2UJDQL]DWLRQDO�3V\FKRORJ\�����������������
KWWSV���GRL�RUJ������������������;�����

'RUPDQQ��&���	�=DSI��'����������&XVWRPHU�UHODWHG�VRFLDO�VWUHVVRUV�DQG�EXUQRXW��-RXUQDO�RI�2FFXSDWLRQDO�+HDOWK�3V\FKRORJ\�
�������������KWWSV���GRL�RUJ�������������������������

(GZDUGV��-��5���	�5RWKEDUG��1��3����������0HFKDQLVPV�OLQNLQJ�ZRUN�DQG�IDPLO\��&ODULI\LQJ�WKH�UHODWLRQVKLS�EHWZHHQ�ZRUN�DQG
IDPLO\�FRQVWUXFWV��$FDGHP\�RI�0DQDJHPHQW�5HYLHZ������������������KWWSV���GRL�RUJ���������DPU�������������

(PDQXHO��)���&RORPER��/���*DWWL��3���*KLVOLHUL��&���	�5LFRWWD��6����������5HVVRXUFHV�SHUVRQQHOOHV�HW�RUJDQLVDWLRQQHOOHV�HW
ELHQ�rWUH�GDQV�OHV�FHQWUHV�G¶DSSHO��XQH�UHFKHUFKH�LWDOLHQQH�DXSUqV�G¶XQ�pFKDQWLOORQ�QDWLRQDO��,Q�3��'HVUXPDX[��$��0�
9RQWKURQ��	�6��3RKO��(GV����4XDOLWp�GH�YLH��ULVTXHV�HW�VDQWp�DX�WUDYDLO��SS����������3DULV��)UDQFH��/¶+DUPDWWDQ�

(PDQXHO��)���&RORPER��/���	�*KLVOLHUL��&�������D���%HQHVVHUH�H�PDOHVVHUH�HPRWLYR�DO�ODYRUR�QHO�FRQWHVWR�GHO�FDOO�FHQWHU�
*LRUQDOH�,WDOLDQR�GL�0HGLFLQD�GHO�/DYRUR�(G�(UJRQRPLD����������������

(PDQXHO��)���0ROLQR��0���	�*KLVOLHUL��&�������E���/H�GHWHUPLQDQWL�GHO�FRQIOLWWR�ODYRUR�IDPLJOLD�QHL�FDOO�FHQWHU��&DUDWWHULVWLFKH
SHUVRQDOL��ULFKLHVWH�H�ULVRUVH�ODYRUDWLYH��,Q�&��*KLVOLHUL�	�/��&RORPER��(GV����3VLFRORJLD�GHOOD�FRQFLOLD]LRQH�WUD�ODYRUR�H
IDPLJOLD��SS������������0LODQR��,WDO\��5DIIDHOR�&RUWLQD�(GLWRUH�

(XURIRXQG����������)LIWK�(XURSH�ZRUNLQJ�FRQGLWLRQV�VXUYH\��/X[HPEXUJ��/X[HPEXUJ��3XEOLFDWLRQV�2IILFH�RI�WKH�(XURSHDQ
8QLRQ�

)RUFLHU��/���/DSRLQWH��&���/RUWLH��0���%XFNOH��3���.XRULQND��,���/HPDLUH��-���	�%HDXJUDQG��6����������6XSHUPDUNHW�ZRUNHUV�
7KHLU�ZRUN�DQG�WKHLU�KHDOWK��SDUWLFXODUO\�WKHLU�VHOI�UHSRUWHG�PXVFXORVNHOHWDO�SUREOHPV�DQG�FRPSHQVDEOH�LQMXULHV��:RUN�

���������������

)RUG��0��7���+HLQHQ��%��$���	�/DQJNDPHU��.��/����������:RUN�DQG�IDPLO\�VDWLVIDFWLRQ�DQG�FRQIOLFW��$�PHWD�DQDO\VLV�RI�FURVV�
GRPDLQ�UHODWLRQV��7KH�-RXUQDO�RI�$SSOLHG�3V\FKRORJ\����������������KWWSV���GRL�RUJ��������������������������

)URQH��0��5���5XVVHOO��0���	�&RRSHU��0��/����������5HODWLRQ�RI�ZRUN�IDPLO\�FRQIOLFW�WR�KHDOWK�RXWFRPHV��$�IRXU�\HDU
ORQJLWXGLQDO�VWXG\�RI�HPSOR\HG�SDUHQWV��-RXUQDO�RI�2FFXSDWLRQDO�DQG�2UJDQL]DWLRQDO�3V\FKRORJ\�����������������
KWWSV���GRL�RUJ���������M����������������WE������[

*DEULHO��$��6���&KHVKLQ��$���0RUDQ��&��0���	�9DQ�.OHHI��*��$����������(QKDQFLQJ�HPRWLRQDO�SHUIRUPDQFH�DQG�FXVWRPHU
VHUYLFH�WKURXJK�KXPDQ�UHVRXUFHV�SUDFWLFHV��$�V\VWHPV�SHUVSHFWLYH��+XPDQ�5HVRXUFH�0DQDJHPHQW�5HYLHZ��������
�������KWWSV���GRL�RUJ���������M�KUPU������������

*KLVOLHUL��&���	�&RORPER��/����������3VLFRORJLD�GHOOD�FRQFLOLD]LRQH�WUD�ODYRUR�H�IDPLJOLD��0LODQR��,WDO\��5DIIDHOR�&RUWLQD
(GLWRUH�

*KLVOLHUL��&���5LFRWWD��6���	�&RORPER��/����������,O�FRQIOLWWR�ODYRUR�IDPLJOLD�QHO�FRQWHVW�GHO�FDOO�FHQWHU��/D�0HGLFLQD�GHO�/DYRUR�
����������������

(PRWLRQDO�/DERXU�DQG�:RUN�)DPLO\�&RQIOLFW�LQ�6HUYLFH�:RUNHUV ���

(XURSH
V�-RXUQDO�RI�3V\FKRORJ\
������9RO������������±���
KWWSV���GRL�RUJ���������HMRS�Y��L������



*LXQFKL��0���(PDQXHO��)���&KDPEHO��0��-���	�*KLVOLHUL��&����������-RE�LQVHFXULW\��ZRUNORDG�DQG�MRE�H[KDXVWLRQ�LQ�WHPSRUDU\
DJHQF\�ZRUNHUV��7$:V���*HQGHU�GLIIHUHQFHV��&DUHHU�'HYHORSPHQW�,QWHUQDWLRQDO��������������
KWWSV���GRL�RUJ���������&',�������������

*RXVVLQVN\��5����������'RHV�FXVWRPHU�DJJUHVVLRQ�PRUH�VWURQJO\�DIIHFW�KDSS\�HPSOR\HHV"�7KH�PRGHUDWLQJ�UROH�RI�SRVLWLYH
DIIHFWLYLW\�DQG�H[WUDYHUVLRQ��0RWLYDWLRQ�DQG�(PRWLRQ������������������KWWSV���GRL�RUJ���������V���������������]

*UDQGH\��$��$����������(PRWLRQDO�UHJXODWLRQ�LQ�WKH�ZRUNSODFH��$�QHZ�ZD\�WR�FRQFHSWXDOL]H�HPRWLRQDO�ODERU��-RXUQDO�RI
2FFXSDWLRQDO�+HDOWK�3V\FKRORJ\����������������KWWSV���GRL�RUJ�������������������������

*UDQGH\��$��$���'LFNWHU��'���	�6LQ��+��3����������7KH�FXVWRPHU�LV�QRW�DOZD\V�ULJKW��&XVWRPHU�YHUEDO�DJJUHVVLRQ�WRZDUG
VHUYLFH�HPSOR\HHV��-RXUQDO�RI�2UJDQL]DWLRQDO�%HKDYLRU������������������KWWSV���GRL�RUJ���������MRE����

*UDQGH\��$���)LVN��*���0DWWLOD��$���-DQVHQ��.��-���	�6LGHPDQ��/����������,V�VHUYLFH�ZLWK�D�VPLOH�HQRXJK"�$XWKHQWLFLW\�RI
SRVLWLYH�GLVSOD\V�GXULQJ�VHUYLFH�HQFRXQWHUV��2UJDQL]DWLRQDO�%HKDYLRU�DQG�+XPDQ�'HFLVLRQ�3URFHVVHV���������������
KWWSV���GRL�RUJ���������M�REKGS������������

*UDQGH\��$��$���	�*DEULHO��$��6����������(PRWLRQDO�ODERXU�DW�FURVVURDGV��:KHUH�GR�ZH�JR�IURP�KHUH"�$QQXDO�5HYLHZ�RI
2UJDQL]DWLRQDO�3V\FKRORJ\�DQG�2UJDQL]DWLRQDO�%HKDYLRU����������������
KWWSV���GRL�RUJ���������DQQXUHY�RUJSV\FK��������������

*UDQGH\��$��$���	�.UDQQLW]��0��$����������(PRWLRQ�UHJXODWLRQ�DW�ZRUN�DQG�DW�KRPH��,Q�7��'��$OOHQ�	�/��7��(E\��(GV����7KH
2[IRUG�KDQGERRN�RI�ZRUN�DQG�IDPLO\��SS����������2[IRUG��8QLWHG�.LQJGRP��2[IRUG�8QLYHUVLW\�3UHVV�

*UDQGH\��$��$���7DP��$��3���	�%UDXEXUJHU��$��/����������$IIHFWLYH�VWDWHV�DQG�WUDLWV�LQ�WKH�ZRUNSODFH��'LDU\�DQG�VXUYH\�GDWD
IURP�\RXQJ�ZRUNHUV��0RWLYDWLRQ�DQG�(PRWLRQ����������������KWWSV���GRL�RUJ���������$��������������

*UHHQKDXV��-��+���	�%HXWHOO��1��-����������6RXUFHV�RI�FRQIOLFW�EHWZHHQ�ZRUN�DQG�IDPLO\�UROHV��$FDGHP\�RI�0DQDJHPHQW
5HYLHZ����������������KWWSV���GRL�RUJ���������DPU�������������

+REIROO��6��(����������7KH�LQIOXHQFH�RI�FXOWXUH��FRPPXQLW\��DQG�WKH�QHVWHGဨVHOI�LQ�WKH�VWUHVV�SURFHVV��$GYDQFLQJ
FRQVHUYDWLRQ�RI�UHVRXUFHV�WKHRU\��$SSOLHG�3V\FKRORJ\������������������KWWSV���GRL�RUJ������������������������

+REIROO��6��(����������6RFLDO�DQG�SV\FKRORJLFDO�UHVRXUFHV�DQG�DGDSWDWLRQ��5HYLHZ�RI�*HQHUDO�3V\FKRORJ\����������������
KWWSV���GRL�RUJ��������������������������

+RFKVFKLOG��$��5����������7KH�PDQDJHPHQW�KHDUW��&RPPHUFLDOLVDWLRQ�RI�KXPDQ�IHHOLQJV��%HUNHOH\��&$��86$��8QLYHUVLW\�RI
&DOLIRUQLD�3UHVV�

+�OVKHJHU��8��5���	�6FKHZH��$��)����������2Q�WKH�FRVWV�DQG�EHQHILWV�RI�HPRWLRQDO�ODERXU��$�PHWD�DQDO\VLV�RI�WKUHH�GHFDGHV
RI�UHVHDUFK��-RXUQDO�RI�2FFXSDWLRQDO�+HDOWK�3V\FKRORJ\������������������KWWSV���GRL�RUJ���������D�������

-XGJH��7��$���,OLHV��5���	�6FRWW��%��$����������:RUN�IDPLO\�FRQIOLFW�DQG�HPRWLRQV��(IIHFWV�DW�ZRUN�DQG�DW�KRPH��3HUVRQQHO
3V\FKRORJ\������������������KWWSV���GRL�RUJ���������M����������������������[

.DKQ��5��/���:ROIH��'��0���4XLQQ��5��3���6QRHN��-��'���	�5RVHQWKDO��5��$����������2FFXSDWLRQDO�VWUHVV��6WXGLHV�LQ�UROH�FRQIOLFW
DQG�DPELJXLW\��1HZ�<RUN��1<��86$��-RKQ�:LOH\�	�6RQV�

(PDQXHO��&RORPER��6DQWRUR�HW�DO� ���

(XURSH
V�-RXUQDO�RI�3V\FKRORJ\
������9RO������������±���
KWWSV���GRL�RUJ���������HMRS�Y��L������



.HOORZD\��(��.���*RWWOLHE��%��+���	�%DUKDP��/����������7KH�VRXUFH��QDWXUH��DQG�GLUHFWLRQ�RI�ZRUN�DQG�IDPLO\�FRQIOLFW��$
ORQJLWXGLQDO�LQYHVWLJDWLRQ��-RXUQDO�RI�2FFXSDWLRQDO�+HDOWK�3V\FKRORJ\����������������
KWWSV���GRL�RUJ��������������������������

.HQZRUWK\��-���)D\��&���)UDPH��0���	�3HWUHH��5����������$�PHWD�DQDO\WLF�UHYLHZ�RI�WKH�UHODWLRQVKLS�EHWZHHQ�HPRWLRQDO
GLVVRQDQFH�DQG�HPRWLRQDO�H[KDXVWLRQ��-RXUQDO�RI�$SSOLHG�6RFLDO�3V\FKRORJ\����������������
KWWSV���GRL�RUJ���������MDVS������

.LQPDQ��*����������(PRWLRQDO�ODERXU�DQG�VWUDLQ�LQ�³IURQW�OLQH´�VHUYLFH�HPSOR\HHV��'RHV�PRGH�RI�GHOLYHU\�PDWWHU"�-RXUQDO�RI
0DQDJHULDO�3V\FKRORJ\������������������KWWSV���GRL�RUJ��������������������������

.LQQXQHQ��8���*HXUWV��6���	�0DXQR��6����������:RUN�WR�IDPLO\�FRQIOLFW�DQG�LWV�UHODWLRQVKLS�ZLWK�VDWLVIDFWLRQ�DQG�ZHOO�EHLQJ��$
RQH�\HDU�ORQJLWXGLQDO�VWXG\�RQ�JHQGHU�GLIIHUHQFHV��:RUN�DQG�6WUHVV��������������
KWWSV���GRL�RUJ�����������������������������

/DZVRQ��.��0���'DYLV��.��'���&URXWHU��$��&���	�2¶1HLOO��-��:����������8QGHUVWDQGLQJ�ZRUN�IDPLO\�VSLOORYHU�LQ�KRWHO�PDQDJHUV�
,QWHUQDWLRQDO�-RXUQDO�RI�+RVSLWDOLW\�0DQDJHPHQW������������������KWWSV���GRL�RUJ���������M�LMKP������������

/LWWOH��7��'���&XQQLQJKDP��:��$���6KDKDU��*���	�:LGPDQ��.��)����������7R�SDUFHO�RU�QRW�WR�SDUFHO��([SORULQJ�WKH�TXHVWLRQ�
ZHLJKLQJ�WKH�PHULWV��6WUXFWXUDO�(TXDWLRQ�0RGHOLQJ�����������������KWWSV���GRL�RUJ���������6��������6(0����B�

0ROLQR��0���(PDQXHO��)���=LWR��0���*KLVOLHUL��&���&RORPER��/���	�&RUWHVH��&��*����������,QERXQG�FDOO�FHQWUHV�DQG�HPRWLRQDO
GLVVRQDQFH�LQ�WKH�MRE�GHPDQGV�UHVRXUFHV�PRGHO��)URQWLHUV�LQ�3V\FKRORJ\�����$UWLFOH������
KWWSV���GRL�RUJ���������ISV\J�����������

0RQWJRPHU\��$��-���3DQDJRSRORX��(���	�%HQRV��$����������(PRWLRQDO�ODERXU�DW�ZRUN�DQG�DW�KRPH�DPRQJ�*UHHN�KHDOWK�FDUH
SURIHVVLRQDOV��-RXUQDO�RI�+HDOWK�2UJDQL]DWLRQ�DQG�0DQDJHPHQW�������������������
KWWSV���GRL�RUJ��������������������������

0RQWJRPHU\��$��-���3DQDJRSRORX��(���'H�:LOGW��0���	�0HHQNV��(����������:RUN�IDPLO\�LQWHUIHUHQFH��HPRWLRQDO�ODERXU�DQG
EXUQRXW��-RXUQDO�RI�0DQDJHULDO�3V\FKRORJ\����������������KWWSV���GRL�RUJ��������������������������

1RKH��&���0HLHU��/��/���6RQQWDJ��.���	�0LFKHO��$����������7KH�FKLFNHQ�RU�WKH�HJJ"�$�PHWD�DQDO\VLV�RI�SDQHO�VWXGLHV�RI�WKH
UHODWLRQVKLS�EHWZHHQ�ZRUN�IDPLO\�FRQIOLFW�DQG�VWUDLQ��7KH�-RXUQDO�RI�$SSOLHG�3V\FKRORJ\������������������
KWWSV���GRL�RUJ���������D�������

1XQQDOO\��-��&���	�%HUQVWHLQ��,��+����������3V\FKRPHWULF�WKHRU\��1HZ�<RUN��1<��86$��0F*UDZ�+LOO�

3RGVDNRII��3��0���0DF.HQ]LH��6��%���/HH��-��<���	�3RGVDNRII��1��3����������&RPPRQ�PHWKRG�ELDVHV�LQ�EHKDYLRXUDO�UHVHDUFK�
$�FULWLFDO�UHYLHZ�RI�WKH�OLWHUDWXUH�DQG�UHFRPPHQGHG�UHPHGLHV��7KH�-RXUQDO�RI�$SSOLHG�3V\FKRORJ\�����������������
KWWSV���GRL�RUJ���������������������������

3RGVDNRII��3��0���0DF.HQ]LH��6��%���	�3RGVDNRII��1��3����������6RXUFHV�RI�PHWKRG�ELDV�LQ�VRFLDO�VFLHQFH�UHVHDUFK�DQG
UHFRPPHQGDWLRQV�RQ�KRZ�WR�FRQWURO�LW��$QQXDO�5HYLHZ�RI�3V\FKRORJ\�����������������
KWWSV���GRL�RUJ���������DQQXUHY�SV\FK��������������

5DIDHOL��$����������:KHQ�FDVKLHUV�PHHW�FXVWRPHUV��$Q�DQDO\VLV�RI�WKH�UROH�RI�VXSHUPDUNHW�FDVKLHUV��$FDGHP\�RI
0DQDJHPHQW�-RXUQDO������������������KWWSV���GRL�RUJ���������������

(PRWLRQDO�/DERXU�DQG�:RUN�)DPLO\�&RQIOLFW�LQ�6HUYLFH�:RUNHUV ���

(XURSH
V�-RXUQDO�RI�3V\FKRORJ\
������9RO������������±���
KWWSV���GRL�RUJ���������HMRS�Y��L������



5DIDHOL��$���	�6XWWRQ��5��,����������([SUHVVLRQ�RI�HPRWLRQ�DV�SDUW�RI�WKH�ZRUN�UROH��$FDGHP\�RI�0DQDJHPHQW�-RXUQDO��������
�������KWWSV���GRL�RUJ���������������

6DQVRQH��9���%RQRUD��&���%RULD��3���	�0HURQL��5����������:RPHQ�SHUIRUPLQJ�UHSHWLWLYH�ZRUN��,V�WKHUH�D�GLIIHUHQFH�LQ�WKH
SUHYDOHQFH�RI�VKRXOGHU�SDLQ�DQG�SDWKRORJ\�LQ�VXSHUPDUNHW�FDVKLHUV�FRPSDUHG�WR�WKH�JHQHUDO�IHPDOH�SRSXODWLRQ"
,QWHUQDWLRQDO�-RXUQDO�RI�2FFXSDWLRQDO�0HGLFLQH�DQG�(QYLURQPHQWDO�+HDOWK�����������������
KWWSV���GRL�RUJ���������V����������������

6DQ]�9HUJHO��$��,���5RGUtJXH]�0XxR]��$���%DNNHU��$��%���	�'HPHURXWL��(����������7KH�GDLO\�VSLOORYHU�DQG�FURVVRYHU�RI
HPRWLRQDO�ODERXU��)DNLQJ�HPRWLRQV�DW�ZRUN�DQG�DW�KRPH��-RXUQDO�RI�9RFDWLRQDO�%HKDYLRU�����������������
KWWSV���GRL�RUJ���������M�MYE������������

6DWRUUD��$���	�%HQWOHU��3��0����������$�VFDOHG�GLIIHUHQFH�FKL�VTXDUH�WHVW�VWDWLVWLF�IRU�PRPHQW�VWUXFWXUH�DQDO\VLV��/RV�$QJHOHV�
/$��86$��8QLYHUVLW\�RI�&DOLIRUQLD�

6DYLFNDV��0��/���1RWD��/���5RVVLHU��-���'DXZDOGHU��-��3���'XDUWH��0��(���*LXFKDUG��-���	�YDQ�9LDQHQ��$��(��0����������/LIH
GHVLJQLQJ��$�SDUDGLJP�IRU�FDUHHU�FRQVWUXFWLRQ�LQ�WKH���VW�FHQWXU\��-RXUQDO�RI�9RFDWLRQDO�%HKDYLRU�����������������
KWWSV���GRL�RUJ���������M�MYE������������

6FKDXIHOL��:��%���	�7DULV��7��:����������$�FULWLFDO�UHYLHZ�RI�WKH�MRE�GHPDQGV�UHVRXUFHV�PRGHO��,PSOLFDWLRQV�IRU�LPSURYLQJ
ZRUN�DQG�KHDOWK��,Q�*��)��%DXHU�	�2��+lPPLQJ��(GV����%ULGJLQJ�RFFXSDWLRQDO��RUJDQLVDWLRQDO�DQG�SXEOLF�KHDOWK��$
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