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$EVWUDFW�
7KLV�SDSHU�LV�WKH�ILUVW�LQ�D�VHULHV�SURYLGLQJ�LQIRUPDWLRQ�DERXW�WKH�ZD\�ODQJXDJH�LV�XVHG�LQ�WKH�1HZ�=HDODQG�ZRUNSODFH��,W�RXWOLQHV�WKH�EURDG�DLPV�DQG�VFRSH�RI�WKH�9LFWRULD�8QLYHUVLW\�RI�:HOOLQJWRQ�/DQJXDJH�LQ�WKH�:RUNSODFH�3URMHFW��DQG�WKH�DSSURDFK�DGRSWHG�E\�WKH�SURMHFW�WHDP�LQ�FROOHFWLQJ�DQG�DQDO\VLQJ�WKH�ZRUNSODFH�GDWD��5HVHDUFK�UHVXOWV�LQ�D�UDQJH�RI�DUHDV�DUH�EULHIO\�RXWOLQHG��LQFOXGLQJ�DQDO\VHV�RI�VSHHFK�IXQFWLRQV�VXFK�DV�GLUHFWLYHV��VPDOO�WDON�DQG�KXPRXU��DQG�WKH�VRFLDO�GLPHQVLRQV�RI�SURIHVVLRQDO�LGHQWLW\�DQG�JHQGHU��7KH�SDSHU�DOVR�LQGLFDWHV�KRZ�WKH�SURMHFW¶V�ILQGLQJV�KDYH�EHHQ�FRPPXQLFDWHG�WR�WKH�ZLGHU�FRPPXQLW\��LQFOXGLQJ�WHDFKHUV��FRPPXQLFDWLRQ�VNLOO�WUDLQHUV��+5�SURIHVVLRQDOV�DQG�RWKHUV�LQYROYHG�LQ�LPSURYLQJ�ZRUNSODFH�FRPPXQLFDWLRQ�
,QWURGXFWLRQ�
7KH�/DQJXDJH�LQ�WKH�:RUNSODFH��/:3��3URMHFW�LV�EDVHG�DW�9LFWRULD�8QLYHUVLW\��7KH�EURDG�JRDOV�RI�WKH�SURMHFW�DUH�ILUVWO\��WR�LGHQWLI\�DQG�DQDO\VH�IHDWXUHV�RI�HIIHFWLYH�LQWHUSHUVRQDO�FRPPXQLFDWLRQ�LQ�D�YDULHW\�RI�ZRUNSODFHV�IURP�D�VRFLROLQJXLVWLF�SHUVSHFWLYH��DQG�VHFRQGO\��WR�H[SORUH�WKH�SUDFWLFDO�LPSOLFDWLRQV�RI�WKH�UHVXOWV�RI�WKH�UHVHDUFK�IRU�D�UDQJH�RI�1HZ�=HDODQG�ZRUNSODFHV�
(IIHFWLYH�FRPPXQLFDWLRQ�ZLWK�FOLHQWV�DQG�FROOHDJXHV�LV�FOHDUO\�FUXFLDO�WR�WKH�VPRRWK�DQG�SURGXFWLYH�UXQQLQJ�RI�DQ�RUJDQLVDWLRQ�RU�EXVLQHVV��DV�PDQ\�WUDLQLQJ�SURJUDPPHV�UHFRJQLVH��%XW�WKHUH�LV�UHPDUNDEO\�OLWWOH�UHVHDUFK�ZKLFK�H[DPLQHV�LQ�GHWDLO�KRZ�SHRSOH�DFWXDOO\�FRPPXQLFDWH�YHUEDOO\�ZLWK�WKHLU�FROOHDJXHV�DW�ZRUN�RQ�D�GDLO\�EDVLV��DQG�KRZ�WKH\�XVH�ODQJXDJH�WR�PDQDJH�WKH�LQHYLWDEOH�WHQVLRQV�EHWZHHQ�WKHLU�YDULRXV�VRFLDO�DQG�SURIHVVLRQDO�UROHV��3UHYLRXV�UHVHDUFK�KDV�WHQGHG�WR�IRFXV�RQ�VSHFLDOLVHG�FRQWH[WV�VXFK�DV�FODVVURRPV��FRXUWURRPV��DQG�GRFWRU�SDWLHQW�LQWHUDFWLRQV��HJ�'UHZ�DQG�+HULWDJH��������RU�WR�XVH�PDWHULDO�GHULYHG�IURP�LQGLUHFW�VRXUFHV�VXFK�DV�VHOI�UHSRUW�GDWD��LQWHUYLHZV��DQG�DQHFGRWDO�REVHUYDWLRQV��HJ�VHH�:LOOLDPV�������0RWW�DQG�3HWULH��������7KH�UHVXOWV�KDYH�RIWHQ�EHHQ�UDWKHU�SUHVFULSWLYH��ZLWK�ULJLG�UXOHV�IRU�KRZ�WR�UXQ�D�PHHWLQJ��IRU�H[DPSOH��RU�KRZ�WR�PDQDJH�RWKHUV�DW�ZRUN��0RUH�UHFHQWO\��WKHUH�LV�HYLGHQFH�WKDW�UHVHDUFKHUV�KDYH�EHJXQ�WR�UHFRJQLVH�WKH�LPSRUWDQFH�RI�FROOHFWLQJ�SULPDU\�GDWD�RQ�ZRUNSODFH�LQWHUDFWLRQ��UDWKHU�WKDQ�UHO\LQJ�RQ�VHFRQGDU\�UHSRUWV��VHH��IRU�H[DPSOH��5REHUWV��-XSS�DQG�'DYLHV�������6DUDQJL�DQG�6OHPEURXFN�������%DUJLHOD�&KLDSSLQL�DQG�+DUULV�������DQG�VHYHUDO�RI�WKH�SDSHUV�LQ�+XQVWRQ�������DQG�6DUDQJL�DQG�5REHUWV��������+RZHYHU��WKHUH�LV�DOPRVW�QR�ORFDO�1HZ�=HDODQG�GDWD�WR�SURYLGH�D�UHVRXUFH�IRU�WKRVH�WHDFKLQJ�FRPPXQLFDWLRQ�VNLOOV�LQ�1HZ�=HDODQG�ZRUNSODFHV��2XU�JRDO�ZDV�WR�FROOHFW�JHQXLQH�IDFH�WR�IDFH�VSRNHQ�LQWHUDFWLRQ�LQ�1HZ�=HDODQG�ZRUNSODFHV�LQ�RUGHU�WR�H[SORUH�WKH�ZLGH�GLYHUVLW\�RI�VWUDWHJLHV�WKDW�1HZ�=HDODQGHUV�XVH�WR�JHW�WKLQJV�GRQH�HIIHFWLYHO\�DW�ZRUN�
7KH�FXUUHQW�GDWDEDVH�
%HWZHHQ������DQG�������WKH�/DQJXDJH�LQ�WKH�:RUNSODFH�3URMHFW�WHDP�KDV�UHFRUGHG�QHDUO\������LQWHUDFWLRQV�LQ�D�UDQJH�RI�1HZ�=HDODQG�ZRUNSODFHV��7KHVH�ZRUNSODFHV�FRPSULVH
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IDFWRULHV��RQH�LQ�$XFNODQG�DQG�RQH�LQ�:HOOLQJWRQ�VPDOO�EXVLQHVVHV��HJ��SODQW�QXUVHU\��UHF\FOLQJ�EXVLQHVV�SULYDWH�FRPPHUFLDO�RUJDQLVDWLRQVD�VHPL�SXEOLF�RUJDQLVDWLRQ

7KH�GDWD�LQFOXGHV�VRPH�ZRUNSODFHV�ZLWK�D�UHODWLYHO\�KLJK�SURSRUWLRQ�RI�ZRPHQ��VRPH�ZLWK�D�UHODWLYHO\�KLJK�SURSRUWLRQ�RI�0DRUL�ZRUNHUV��DQG�D�QXPEHU�ZLWK�DQ�HWKQLF�DQG�JHQGHU�EDODQFH�PRUH�FORVHO\�UHIOHFWLQJ�WKH�1HZ�=HDODQG�QRUP��7DEOH���LQGLFDWHV�WKDW�DOWRJHWKHU������SHRSOH������ZRPHQ�DQG�����PHQ��IURP�D�
UDQJH�RI�DJHV�DQG�OHYHOV�ZLWKLQ�HDFK�RUJDQLVDWLRQ�KDYH�EHHQ�UHFRUGHG�WR�GDWH����VW�2FWREHU��������,Q�WHUPV�RI�HWKQLFLW\������RI�WKH�SDUWLFLSDQWV�DUH�1HZ�=HDODQG�3DNHKD������DUH�0DRUL�����DUH�SHRSOH�IURP�3DFLILF�,VODQGV��DQG����DUH�IURP�RWKHU�HWKQLF�JURXSV��VXFK�DV�*UHHN�RU�&KLQHVH�
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7KH�GDWD�FROOHFWHG�E\�WKH�SURMHFW�WHDP�FRQVLVWV�RI�ZRUNSODFH�LQWHUDFWLRQV�RI�YDULRXV�NLQGV�DQG�LW�LQFOXGHV�ERWK�EXVLQHVV�WDON�DQG�VRFLDO�WDON��0XFK�RI�WKH�GDWD�IURP�JRYHUQPHQW�GHSDUWPHQWV�FRPSULVHV�VPDOO��UHODWLYHO\�LQIRUPDO�ZRUN�UHODWHG�PHHWLQJV�DQG�GLVFXVVLRQV��VRPH�RQ�WKH�SKRQH��EXW�PRVW�IDFH�WR�IDFH��DQG�YDU\LQJ�LQ�OHQJWK�EHWZHHQ�WZHQW\�VHFRQGV�DQG�WZR�KRXUV��7KLV�GDWD�FRPHV�PDLQO\�IURP�SROLF\�DQG�DGYLVRU\�XQLWV��DQ�HQYLURQPHQW�ZKHUH�WDON�LV�LQWHJUDO�WR�WKH�FRUH�EXVLQHVV�RI�WKH�ZRUNSODFH��6XFK�PHHWLQJV�IXOILO�D�ZLGH�YDULHW\�RI�SXUSRVHV�LQ�WKHVH�ZRUNSODFHV��WR�SODQ��WR�FRQYH\�LQVWUXFWLRQV��WR�VHHN�DGYLFH��WR�FKHFN�UHSRUWV��WR�VROYH�D�SUREOHP�RU�GR�D�WDVN��WR�SURYLGH�IHHGEDFN��WR�HYDOXDWH�SURSRVDOV��DQG�VR�RQ��:H�DOVR�WDSH�UHFRUGHG�DQG�YLGHR�WDSHG�D�QXPEHU�RI�ODUJHU��DQG�JHQHUDOO\�ORQJHU��PHHWLQJV��)RU�LQVWDQFH��IURP�ODUJH�FRPPHUFLDO�DQG�VHPL�SXEOLF�RUJDQLVDWLRQV��ZH�FROOHFWHG�VHWV�RI�PRUH�IRUPDO�PHHWLQJV��W\SLFDOO\�LQYROYLQJ�SURMHFW�WHDPV�ZKR�PHW�UHJXODUO\�RYHU�D�SHULRG�RI�WLPH��DQG�VRPHWLPHV�IRU�VHYHUDO�PRQWKV��,Q�WKH�IDFWRULHV��ZH�UHFRUGHG�WHDP�PHHWLQJV��EULHILQJ�VHVVLRQV��RQH�WR�RQH�LQWHUDFWLRQV�EHWZHHQ�LQGLYLGXDOV�RQ�WKH�IDFWRU\�IORRU�DQG�LQ�WKH�ZKLWH�FROODU�ZRUNHUV¶�RIILFHV��FRPPXQLFDWLRQV�RYHU�WKH�IDFWRU\�LQWHUFRP�V\VWHP��DQG�FRQYHUVDWLRQV�LQ�WKH�FRQWURO�URRP��,Q�VPDOO�EXVLQHVVHV��LQ�DGGLWLRQ�WR�W\SLFDO�ZRUN�UHODWHG�LQWHUDFWLRQV��PRUH�VRFLDO�FRQYHUVDWLRQV�DW�VPRNR��PRUQLQJ�WHD�WLPH��DQG�OXQFKWLPH�ZHUH�D�SDUWLFXODU�IRFXV�
)RU�DOO�ZRUNSODFHV�ZH�KDYH�DPDVVHG�D�ULFK�IXQG�RI�HWKQRJUDSKLF�LQIRUPDWLRQ�WR�DVVLVW�ZLWK�LQWHUSUHWLQJ�WKH�GDWD��FRPSOHPHQWHG�LQ�VRPH�FDVHV�ZLWK�PRUH�V\VWHPDWLF�VWUXFWXUHG�REVHUYDWLRQV�RI�ZRUN�SDWWHUQV�EHIRUH�UHFRUGLQJ�FRPPHQFHG��:KHUHYHU�UHOHYDQW��ZH�KDYH�DOVR�FROOHFWHG�ZULWWHQ�GRFXPHQWDWLRQ�WR�EDFNJURXQG�WKH�VSRNHQ�FRPPXQLFDWLRQ��LQFOXGLQJ�DJHQGDV�DQG�PLQXWHV�RI�PHHWLQJV��UHSRUWV��QRWLFHV��PDQXDOV��SURGXFWLRQ�GRFXPHQWV��DQG�VR�RQ��7KH�/:3�FRUSXV�WKXV�SURYLGHV�DQ�HVSHFLDOO\�ULFK�VRXUFH�IRU�LQYHVWLJDWLQJ�KRZ�ODQJXDJH�IXQFWLRQV�LQ�WKH�RQJRLQJ�FRQVWUXFWLRQ�RI�UHODWLRQVKLSV�LQ�1HZ�=HDODQG�ZRUNSODFHV�
'DWD�FROOHFWLRQ�
7KH�PHWKRGRORJ\�DGRSWHG�LQ�WKH�FRUH�SURMHFW�KDV�EHHQ�JURXQG�EUHDNLQJ�DQG�LQQRYDWLYH�LQ�D�QXPEHU�RI�UHVSHFWV��,QLWLDOO\�GHYLVHG�IRU�FROOHFWLQJ�ZRUNSODFH�LQWHUDFWLRQ�LQ�ZKLWH�FROODU�HQYLURQPHQWV��LW�ZDV�ODWHU�DGDSWHG�IRU�UHFRUGLQJ�LQ�WKH�PXFK�OHVV�KRVSLWDEOH��IRU�D�WDSH�UHFRUGHU��HQYLURQPHQW�RI�WKH�IDFWRU\�IORRU��+HUH�,�VLPSO\�VNHWFK�WKH�EURDG�RXWOLQHV�RI�WKH�PHWKRGRORJ\��D�GHWDLOHG�GHVFULSWLRQ�LV�SURYLGHG�LQ�6WXEEH�IRUWKFRPLQJ�D��/:3�2FFDVLRQDO�3DSHU����
,Q�DOO�WKH�VLWHV�ZKHUH�ZH�KDYH�FROOHFWHG�GDWD��WKH�PHWKRGRORJ\�KDV�EHHQ�GHVLJQHG�WR�JLYH�SDUWLFLSDQWV�WKH�PD[LPXP�FRQWURO�SRVVLEOH�RYHU�WKH�GDWD�FROOHFWLRQ�SURFHVV��0RUHRYHU��DOO�WKRVH�LQYROYHG��DQG�DOO�WKRVH�ZKRVH�YRLFHV�KDYH�EHHQ�UHFRUGHG��KDYH�SURYLGHG�LQIRUPDWLRQ�RQ�WKHLU�HWKQLF�EDFNJURXQG��KRPH�ODQJXDJH��
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DJH�DQG�VR�RQ��DV�ZHOO�DV�GHWDLOHG�FRQWH[WXDO�LQIRUPDWLRQ��DQG�SHUPLVVLRQ�IRU�WKH�GDWD�WR�EH�XVHG�IRU�OLQJXLVWLF�DQDO\VLV��7KUHH�PDLQ�DSSURDFKHV�KDYH�EHHQ�XVHG�WR�FROOHFW�WKH�GDWD��:KLOH�DOO�WKUHH�UHSUHVHQW�DWWHPSWV�WR�UHGXFH�WKH�LQHYLWDEOH��LQWHUIHUHQFH��HIIHFW�RI�UHVHDUFKHUV�RQ�WKH��QDWXUDOQHVV��RI�WKH�GDWD��HDFK�WDNHV�D�VRPHZKDW�GLIIHUHQW�URXWH�WR�WKDW�HQG�
3DUWLFLSDQWV�DV�GDWD�FROOHFWRUV�
:KHQ�ZH�EHJDQ�GHVLJQLQJ�WKH�GDWD�FROOHFWLRQ�IRU�WKH�/:3�SURMHFW��RXU�JRDO�ZDV�WR�FROOHFW�DV�ZLGH�D�VSHFWUXP�RI�ZRUNSODFH�LQWHUDFWLRQ�DV�SRVVLEOH��EXW��LGHDOO\��ZH�GLG�QRW�ZDQW�WKH�GDWD�FROOHFWLRQ�SURFHVV�WR�LQIOXHQFH�RU�DOWHU�WKH�ZD\�SHRSOH�QRUPDOO\�VSRNH�WR�HDFK�RWKHU�DW�ZRUN��VHH�6WXEEH�����D���,QHYLWDEO\��KRZHYHU��REVHUYHUV�ZLWK�WDSH�UHFRUGHUV�'2�DOWHU�WKH�ZD\�SHRSOH�LQWHUDFW��:H�UHVROYHG�WKLV��REVHUYHU¶V�SDUDGR[���/DERY�������E\�GHYLVLQJ�D�ZD\�RI�PLQLPLVLQJ�WKH�XQDYRLGDEOH�HIIHFWV��ZH�DVNHG�D�JURXS�RI�YROXQWHHUV�IURP�D�QXPEHU�RI�ZRUNSODFHV�WR�GR�WKH�WDSH�UHFRUGLQJ�IRU�XV��7KH\�ZHUH�DVNHG�WR�UHFRUG�D�UDQJH�RI�WKHLU�HYHU\GD\�ZRUN�LQWHUDFWLRQV�RYHU�D�SHULRG�RI�DERXW�WZR�ZHHNV��7KLV�LQFOXGHG�VRFLDO�DQG�WDVN�RULHQWHG�WDON��WHOHSKRQH�LQWHUDFWLRQV�DQG�IRUPDO�PHHWLQJV��ZLWK�WKH�DLP�RI�SURYLGLQJ�EHWZHHQ�IRXU�KRXUV�DQG�WHQ�KRXUV�RI�UHFRUGHG�WDON��,Q�RUGHU�WR�FROOHFW�WKLV�GDWD�VRPH�NHSW�D�WDSH�UHFRUGHU�DQG�PLFURSKRQH�RQ�WKHLU�GHVNV��ZKLOH�RWKHUV�FDUULHG�WKH�HTXLSPHQW�URXQG�ZLWK�WKHP�
7KURXJKRXW�WKH�GDWD�FROOHFWLRQ�SURFHVV�SDUWLFLSDQWV�ZHUH�IUHH�WR�HGLW�DQG�GHOHWH�PDWHULDO�DV�WKH\�ZLVKHG��(YHQ�DIWHU�WKH\�KDG�FRPSOHWHG�UHFRUGLQJ�DQG�KDQGHG�RYHU�WKH�WDSHV��WKH\�FRXOG�DVN�XV�WR�HGLW�RXW�PDWHULDO�ZKLFK�WKH\�IHOW��LQ�UHWURVSHFW��WKH\�GLG�QRW�ZLVK�XV�WR�DQDO\VH��2YHU�D�SHULRG�RI�WLPH��KRZHYHU��SHRSOH�LQFUHDVLQJO\�LJQRUHG�WKH�UHFRUGLQJ�HTXLSPHQW��DQG�WKHUH�DUH�RIWHQ�FRPPHQWV�DW�WKH�HQG�RI�LQWHUDFWLRQV�LQGLFDWLQJ�SHRSOH�KDG�IRUJRWWHQ�DERXW�WKH�WDSH�UHFRUGHU��$OVR�RYHU�WLPH�WKH�DPRXQW�RI�PDWHULDO�WKH\�GHOHWHG��RU�ZKLFK�WKH\�DVNHG�XV�WR�HGLW�RXW��GHFUHDVHG�GUDPDWLFDOO\��%\�KDQGLQJ�RYHU�FRQWURO�RI�WKH�UHFRUGLQJ�SURFHVV�LQ�WKLV�ZD\��DQ�H[FHOOHQW�UHVHDUFK�UHODWLRQVKLS�ZLWK�RXU�ZRUNSODFH�SDUWLFLSDQWV�ZDV�GHYHORSHG��EDVHG�RQ�PXWXDO�WUXVW��,Q�UHWXUQ�IRU�JXDUDQWHHV�RI�DQRQ\PLW\�DQG�FRQILGHQWLDOLW\��WKH�YROXQWHHUV�SURYLGHG�D�ZLGH�UDQJH�RI�IDVFLQDWLQJ�PDWHULDO�
5HFRUGLQJ�IRUPDO�PHHWLQJV�
2QH�RI�RXU�PRUH�VSHFLILF�JRDOV�LQ�H[DPLQLQJ�ZRUNSODFH�LQWHUDFWLRQ�ZDV�WR�DQDO\VH�WKH�VWUXFWXUH�RI�PHHWLQJV�DQG�SDUWLFXODUO\�WR�LGHQWLI\�WKH�SURFHVVHV�E\�ZKLFK�GHFLVLRQV�ZHUH�UHDFKHG�RU�DFKLHYHG��,Q�RUGHU�WR�FROOHFW�D�VXLWDEOH�GDWD�VHW�IRU�DQDO\VLV�RI�ODUJHU��PRUH�IRUPDO�PHHWLQJV��ZH�ZRUNHG�ZLWK�D�QXPEHU�RI��QDWXUDO�WHDPV��LQ�ODUJHU�RUJDQLVDWLRQV�VXFK�DV�1HZ�=HDODQG�7HOHFRP�DQG�0RELO�2LO��,Q�D�SLORW�SURMHFW��ZH�FROOHFWHG�GDWD�IURP�D�PHGLXP�VL]HG����SDUWLFLSDQWV��PDQDJHPHQW�WHDP�ZRUNLQJ�RYHU�WZR�GD\V�RQ�VWUDWHJLF�SODQQLQJ�IRU�WKHLU�RUJDQLVDWLRQ��7KLV�HQDEOHG�XV�WR�GHYLVH�D�GDWD�FROOHFWLRQ�PHWKRG�ZKLFK�ZDV�PLQLPDOO\�LQWUXVLYH��DQG�ZKLFK�ZH�DGDSWHG�IRU�XVH�ZLWK�WHDPV�PHHWLQJ�UHJXODUO\�RYHU�D�SHULRG�RI�WLPH�
7KH�EDVLF�PHWKRG�IRU�FROOHFWLQJ�PHHWLQJ�GDWD�LQYROYHG�VHWWLQJ�XS�WZR�YLGHR�FDPHUDV�MXVW�EHIRUH�WKH�SDUWLFLSDQWV�EHJDQ�WR�JDWKHU�LQ�WKH�URRP�ZKHUH�WKH�PHHWLQJ�ZDV�WR�WDNH�SODFH��%HWZHHQ�WKH�WZR�FDPHUDV�ZH�FDSWXUHG�DOO�WKH�SDUWLFLSDQWV�DW�WKH�PHHWLQJ�WDEOH��7KH�YLGHRWDSHV�ZHUH�VZLWFKHG�RQ�DV�ZH�OHIW��DQG�WKH\�FRQWLQXHG�WLOO�ZH�UHWXUQHG�VR�WKDW�WKH�ZKROH�PHHWLQJ�ZDV�UHFRUGHG��LQFOXGLQJ�SUH�PHHWLQJ�DQG�SRVW�PHHWLQJ�WDON��:H�DOVR�UHFRUGHG�WKH�PHHWLQJV�RQ�DXGLR�WDSHV��2QH�PHPEHU�RI�WKH�WHDP��XVXDOO\�WKH�SHUVRQ�WDNLQJ�WKH�PLQXWHV��WRRN�UHVSRQVLELOLW\�IRU�WXUQLQJ�RYHU�WKH�WDSHV��7KLV�UHVXOWHG�LQ�WKH�FROOHFWLRQ�RI�H[FHOOHQW�TXDOLW\�DXGLR�UHFRUGHG�GDWD��DV�ZHOO�DV�YLGHR��UHFRUGLQJV�RI�D�ODUJH�QXPEHU�RI�IRUPDO�PHHWLQJV�
&ROOHFWLQJ�IDFWRU\�GDWD�
7KH�ODWHVW�PRGLILFDWLRQ�RI�WKH�WHDP¶V�PHWKRGRORJ\�LQYROYHG�GHYLVLQJ�D�ZD\�WR�FROOHFW�GDWD�LQ�WKH�HQYLURQPHQW�RI�D�EXV\�IDFWRU\�ZKHUH�PDFKLQH�QRLVH�WKUHDWHQHG�WR�GURZQ�RXW�PRVW�WDON��DQG�ZKHUH�YHUEDO�LQWHUDFWLRQ�ZDV�RIWHQ�EULHI��LQWHQVH�DQG�W\SLFDOO\�VSRUDGLF��,Q�RQH�IDFWRU\��ZH�FRQILQHG�GDWD�FROOHFWLRQ�WR�RIILFHV�DQG�DYRLGHG�WKH�IDFWRU\�IORRU��,Q�WKH�RWKHU��KRZHYHU��ZH�ZHUH�LQYLWHG�WR�ZRUN�ZLWK�D�KLJK�
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SHUIRUPDQFH�IDFWRU\�SURGXFWLRQ�WHDP�WR�LGHQWLI\�WKH�VHFUHW�RI�WKHLU�VXFFHVV��DQG�WKLV�XQDYRLGDEO\�LQYROYHG�GHDOLQJ�ZLWK�WKH�SUREOHPV�RI�KLJK�OHYHOV�RI�QRLVH�DQG�DFWLYLW\�
*LYHQ�WKH�QDWXUH�RI�WKHLU�IDFWRU\�ZRUN��LW�ZDV�QRW�SRVVLEOH�IRU�SHRSOH�WR�UHFRUG�WKHPVHOYHV��:H�WKHUHIRUH�XVHG�D�\RXQJ�IULHQGO\�ILHOGZRUNHU��0HJDQ�,QJOH��WR�FROOHFW�WKH�GDWD��,QLWLDOO\��0HJDQ�VLPSO\�DFFRPSDQLHG�WKH�WHDP�PDQDJHU�RQ�KHU�IDFWRU\�URXQGV��QRWLQJ�IHDWXUHV�RI�WKH�OD\�RXW�DQG�SURFHGXUHV��ORJLVWLFDO�DQG�WHFKQLFDO�SUREOHPV��SRWHQWLDO�UHFRUGLQJ�RSSRUWXQLWLHV��DQG�VR�RQ��/DWHU�DV�VKH�EHFDPH�LQFUHDVLQJO\�IDPLOLDU�WR�WKH�WHDP�PHPEHUV��VKH�EHJDQ�WR�UHFRUG�LQWHUDFWLRQV��DV�RSSRUWXQLWLHV�DURVH��$QRWKHU�YDULDWLRQ�RI�RXU�PHWKRGRORJ\�ZDV�WKH�XVH�RI�UDGLR�PLFURSKRQHV�FDUULHG�E\�PRUH�SHULSDWHWLF�WHDP�PHPEHUV��ZKLFK�IXUWKHU�UHGXFHG�WKH�LQWUXVLYHQHVV�RI�WKH�UHFRUGLQJ�SURFHVV��3RUWDEOH�GLJLWDO�PLQLGLVF�UHFRUGHUV�DOVR�LPSURYHG�WKH�TXDOLW\�RI�WKH�VSRNHQ�PDWHULDO��,QLWLDOO\��UHFRUGLQJ�ZDV�XQGHUWDNHQ�IRU�D�UROOLQJ�WKUHH�WR�IRXU�KRXUV�D�GD\�RYHU�VXFFHVVLYH�VKLIWV�LQ�RUGHU�WR�REWDLQ�VDPSOHV�IURP�HDFK�SDUW�RI�D�W\SLFDO�GD\��DQG�HDFK�GD\�RI�WKH���GD\�VKLIW��6WXEEH�DQG�,QJOH��������6XEVHTXHQW�UHFRUGLQJ�H[WHQGHG�WR�D�ZLGHU�UDQJH�RI�LQWHUDFWLRQV��LQFOXGLQJ�RQH�WR�RQH�GLVFXVVLRQV��EULHILQJ�PHHWLQJV��DQG�FRPPXQLFDWLRQ�YLD�WKH�IDFWRU\�LQWHUFRP�DQG�LQ�WKH�FRQWURO�URRP�IURP�RQH�HQWLUH���GD\�VKLIW��
7RJHWKHU�WKHVH�WKUHH�DSSURDFKHV�KDYH�SURYLGHG�D�XQLTXH�GDWD�VHW��:H�DUH�QRW�DZDUH�RI�DQ\�RWKHU�UHVHDUFK�SURMHFW�ZKLFK�KDV�PDQDJHG�WR�FROOHFW�VXFK�D�ULFKO\�GLYHUVH�VHW�RI�ZRUNSODFH�LQWHUDFWLRQV��UDQJLQJ�IURP�WKH�IRUPDO�VWUDWHJLF�SODQQLQJ�VHVVLRQV�RI�D�JURXS�RI�UHJLRQDO�PDQDJHUV��WR�WKH�HDUO\�PRUQLQJ�EULHILQJ�PHHWLQJV�RI�D�VRDS�IDFWRU\�SURGXFWLRQ�WHDP��DQG�LQFOXGLQJ�WDON�DW�VPRNR�DV�ZHOO�DV�LQWHUDFWLRQV�LQYROYLQJ�VRPH�YHU\�KLJKO\�SDLG�&KLHI�([HFXWLYH�2IILFHUV�
$QDO\VLV�RI�WKH�GDWD�
7KH�DQDO\VLV�RI�WKH�GDWD�KDV�WDNHQ�WZR�EURDG�GLUHFWLRQV�WR�GDWH��7KH�ILUVW�KDV�LQYROYHG�H[DPLQLQJ�SDUWLFXODU�IHDWXUHV�RU�IXQFWLRQV�RI�ZRUNSODFH�WDON��VXFK�DV�GLUHFWLYHV��VPDOO�WDON�DQG�VRFLDO�WDON��DQG�KXPRXU��VHH�EHORZ���7KH�VHFRQG�KDV�H[SORUHG�WKH�LPSDFW�RI�D�SDUWLFXODU�VRFLDO�YDULDEOH��VXFK�DV�JHQGHU��+ROPHV�����D��+ROPHV�HW�DO��IRUWKFRPLQJ��+ROPHV�DQG�6WXEEH�IRUWKFRPLQJ���HWKQLFLW\��6WXEEH�DQG�+ROPHV�������RU�SURIHVVLRQDO�VWDWXV��+ROPHV��6WXEEH�DQG�9LQH�������+ROPHV�����D��+ROPHV�HW�DO��IRUWKFRPLQJ���DQG�H[DPLQHG�WKH�H[WHQW�WR�ZKLFK�WKH�YDULDEOH�KDV�SURYHG�UHOHYDQW�DQG�WKH�ZD\V�LQ�ZKLFK�LW�KDV�EHHQ�LQVWDQWLDWHG�LQ�ZRUNSODFH�LQWHUDFWLRQ��$OWKRXJK�,�KDYH�KHUH�GLVWLQJXLVKHG�WKHVH�GLIIHUHQW�DSSURDFKHV�IRU�WKH�SXUSRVHV�RI�GLVFXVVLRQ�DQG�LOOXVWUDWLRQ��WKHUH�LV�FOHDUO\�FRQVLGHUDEOH�RYHUODS�EHWZHHQ�WKHP��DQG�WKH\�DUH�W\SLFDOO\�FORVHO\�LQWHJUDWHG�LQ�DQ\�SDUWLFXODU�VWXG\�
6SHHFK�IXQFWLRQV�DSSURDFK�
'LUHFWLYHV�
7KH�UHVHDUFK�WHDP�KDV�H[DPLQHG�WKH�ZD\�SHRSOH�JHW�WKLQJV�GRQH�DW�ZRUN�LQ�D�ZLGH�YDULHW\�RI�ZRUNSODFHV��DQG�IURP�D�EURDG�UDQJH�RI�SHUVSHFWLYHV��2QH�VWXG\�H[DPLQHV�WKH�ZD\V�LQ�ZKLFK�VHQLRU�ZRPHQ�PDQDJHUV�JHW�WKLQJV�GRQH�LQ�WKH�ZKLWH�FROODU�HQYLURQPHQW�RI�WKH�SROLF\�XQLW�RI�D�JRYHUQPHQW�GHSDUWPHQW��9LQH�������IRUWKFRPLQJ���7KLV�VWXG\�LOOXVWUDWHV�WKH�UDQJH�RI�IRUPV�WKDW�GLUHFWLYHV�PD\�WDNH��IURP�VLPSOH�LPSHUDWLYHV�VXFK�DV�ULQJ�WKHP�RU�ILOH�WKHVH�WR�YHU\�FRPSOH[�QHJRWLDWLRQV�ZKLFK�H[WHQG�RYHU�VHYHUDO�WXUQV��DQG�VRPHWLPHV�WKURXJKRXW�D�ORQJ�LQWHUDFWLRQ��7KH�DQDO\VLV�DOVR�LQGLFDWHV�WKH�UHOHYDQFH�RI�VXFK�IDFWRUV�DV�WKH�OHQJWK�RI�WKH�UHODWLRQVKLS�EHWZHHQ�SHRSOH�ZRUNLQJ�WRJHWKHU�DQG�WKH�NLQG�RI�UHODWLRQVKLS�DQG�XQGHUVWDQGLQJV�WKH\�KDYH�GHYHORSHG��'LUHFWLYHV�DUH�RIWHQ�FRPSOH[�DQG�VXEWOH�QHJRWLDWLRQV�EHWZHHQ�SHRSOH�ZKR�DUH�YHU\�DZDUH�RI�WKHLU�UHODWLYH�UROHV�DQG�UHVSRQVLELOLWLHV�
,Q�D�IDFWRU\�HQYLURQPHQW��GLUHFWLYHV�DUH�W\SLFDOO\�PXFK�PRUH�EULHIO\�HQFRGHG��%URZQ�IRUWKFRPLQJ���+RZHYHU��DJDLQ�FRQWH[WXDO�IDFWRUV�SURYH�UHOHYDQW�LQ�DFFRXQWLQJ�IRU�YDULDWLRQV�LQ�IRUP��([DPLQLQJ�WKH�GLUHFWLYHV�XVHG�E\�D�IDFWRU\�SD\�FOHUN��IRU�LQVWDQFH��LW�ZDV�FOHDU�WKDW�WKH�VWDWXV�RI�WKH�DGGUHVVHH��WKH�WRSLF�DQG�D�VXEWOH�FRVW�EHQHILW�IDFWRU�LQIOXHQFHG�KHU�FKRLFH�RI�GLUHFWLYH�IRUP��6R��IRU�H[DPSOH��WR�KHU�VXSHULRUV��
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RQ�D�FRUH�EXVLQHVV�WRSLF�VD\�DV�SD\�PDWWHUV��VKH�XVHG�PRUH�PLWLJDWHG�RU�VRIWHQHG�LPSHUDWLYHV��HJ��VLJQ�LW�WZLFH�IRU�PH�SOHDVH���PRUH�PRGDOLVHG�LQWHUURJDWLYHV���HJ��&DQ�\RX�VFULEEOH�KHU�IRU�9�IRU�ODVW�ZHHN¶V�ZDJHV"���DQG�OHVV�GLUHFW�IRUPV�H[SUHVVHG�WKURXJK�GHFODUDWLYHV��HJ��,¶YH�JRW�D�EDWFK�WKDW�,�QHHG�WR�EH�UHWXUQHG���+RZHYHU��RQ�WRSLFV�UHODWLQJ�WR�VRFLDO�UDWKHU�WKDQ�SD\�PDWWHUV��VKH�XVHG�PDQ\�PRUH�GLUHFW�DQG�XQPLWLJDWHG�LPSHUDWLYH�IRUPV��HYHQ�WR�VXSHULRUV��2II�WDVN�WRSLFV�WHQGHG�WR�EULQJ�LQWR�IRFXV�RU�PDNH�VDOLHQW�WKH�SDUWLFLSDQWV¶�VRFLDO�UDWKHU�WKDQ�WKHLU�SURIHVVLRQDO�UHODWLRQVKLS��'LVFXVVLQJ�QRQ�ZRUN�WRSLFV��IDFWRUV�VXFK�DV�VROLGDULW\�RU�WKH�OHQJWK�RI�WKH�UHODWLRQVKLS�EHWZHHQ�FR�ZRUNHUV�VHHPHG�WR�KDYH�PRUH�LQIOXHQFH�WKDQ�VWDWXV�RQ�WKH�ZD\�GLUHFWLYHV�ZHUH�H[SUHVVHG��%URZQ�DQG�5REHUWVRQ�������
)LQGLQJV�VXFK�DV�WKHVH�DUH�HFKRHG�WKURXJKRXW�RXU�ZRUNSODFH�UHVHDUFK��7KH�DQDO\VHV�SURYLGH�H[WHQVLYH�HYLGHQFH�RI�WKH�YHU\��VLWXDWHG��QDWXUH�RI�ZRUNSODFH�LQWHUDFWLRQ��:KLOH�VRPH�PHVVDJHV�FDQ�EH�FRPPXQLFDWHG�UHODWLYHO\�GLUHFWO\��WKH�SUHFLVH�FKRLFH�RI�OLQJXLVWLF�IRUP�LV�DOZD\V�LQIOXHQFHG�E\�WKH�UHODWLRQVKLS�EHWZHHQ�WKRVH�WDONLQJ��DQG�WKH�FRQWH[W�RI�WKHLU�WDON��$QG��PRUH�RIWHQ��ZRUNSODFH�JRDOV�DUH�DFKLHYHG�WKURXJK�D�PXFK�PRUH�G\QDPLF�SURFHVV��ZLWK�SDUWLFLSDQWV�QHJRWLDWLQJ�WKHLU�ZD\�WR�D�UHVROXWLRQ�XVLQJ�FRPSOH[�DQG�VRSKLVWLFDWHG�GLVFRXUVH�VWUDWHJLHV�
6PDOO�WDON�
7KH�FUXFLDO�UROH�RI�VPDOO�WDON�DQG�VRFLDO�WDON�DW�ZRUN�KDV�EHFRPH�LQFUHDVLQJO\�DSSDUHQW�ZLWK�WKH�JURZWK�RI�UHVHDUFK�LQ�WKLV�DUHD��HJ��&RXSODQG��������6PDOO�WDON�DQG�VRFLDO�WDON�RFFXUUHG�LQ�DOO�WKH�ZRUNSODFHV�LQ�ZKLFK�ZH�UHFRUGHG��3HRSOH�XVHG�VPDOO�WDON�DW�WKH�ERXQGDULHV�RI�LQWHUDFWLRQ��DW�WKH�EHJLQQLQJ�DQG�HQG�RI�WKH�GD\��DW�WKH�VWDUW�DQG�HQG�RI�PHHWLQJV��DQG�VRPHWLPHV�DW�WRSLF�ERXQGDULHV�ZLWKLQ�PHHWLQJV��VHH�+ROPHV�����E��
6PDOO�WDON�LQ�WKH�ZRUNSODFH�IXQFWLRQV�OLNH�NQLWWLQJ��,W�FDQ�EH�HDVLO\�WDNHQ�XS�DQG�HDVLO\�GURSSHG��,W�LV�D�XVHIXO��XQGHPDQGLQJ�PHDQV�RI�ILOOLQJ�D�JDS�EHWZHHQ�ZRUN�DFWLYLWLHV��ZKLFK�DOVR�RLOV�WKH�VRFLDO�ZKHHOV��2XU�GDWD�LOOXVWUDWHV�KRZ��DW�WKH�EHJLQQLQJ�RI�DQ�LQWHUDFWLRQ��VPDOO�WDON�DVVLVWV�WKH�WUDQVLWLRQ�IURP�LQWHUSHUVRQDO�RU�VRFLDO�WDON�WR�ZRUN�RU�WDVN�RULHQWHG�WDON��6LPLODUO\��DW�WKH�HQG�RI�DQ�LQWHUDFWLRQ��VPDOO�WDON�SURYLGHV�D�PHDQV�RI�ILQLVKLQJ�RQ�D�SRVLWLYH�QRWH��UHIHUULQJ��KRZHYHU�EULHIO\��WR�WKH�SHUVRQDO�FRPSRQHQW�RI�WKH�UHODWLRQVKLS�DIWHU�D�SHULRG�ZKHQ�ZRUN�UROHV�DQG�UHVSRQVLELOLWLHV�KDYH�GRPLQDWHG�WKH�LQWHUDFWLRQ��6PDOO�WDON�LV�IOH[LEOH��DGDSWDEOH��FRPSUHVVLEOH�DQG�H[SDQGDEOH��,QWHUHVWLQJO\��ZH�IRXQG�LW�FDQ�EH�DV�IRUPXODLF�RU�DV�SHUVRQDO�DV�SHRSOH�ZLVK�WR�PDNH�LW��7KHVH�FKDUDFWHULVWLFV�PDNH�LW�HPLQHQWO\�DWWUDFWLYH�DV�D�GLVFRXUVH�VWUDWHJ\�LQ�PDQDJLQJ�ZRUNSODFH�UHODWLRQVKLSV��+ROPHV�����E��
2XU�DQDO\VHV�RI�WKH�YDULRXV�IXQFWLRQV�RI�VPDOO�WDON�DW�ZRUN�LQGLFDWH�WKDW�LQ�DGGLWLRQ�WR�LWV�REYLRXV�FRQWULEXWLRQ��DV��SRVLWLYH�IDFHZRUN���WR�FRQVWUXFWLQJ�VROLGDULW\��LW�DOVR�KDV�D�OHVV�REYLRXV�UROH�LQ�H[SUHVVLQJ�DQG�PDLQWDLQLQJ�SRZHU�UHODWLRQVKLSV��6R��IRU�H[DPSOH��SURIHVVLRQDO�HTXDOV�XVH�VPDOO�WDON�WR��GR�FROOHJLDOLW\���LQ�XQHTXDO�HQFRXQWHUV��RQ�WKH�RWKHU�KDQG��VPDOO�WDON�PD\�EH�XVHG�QRW�RQO\�WR�HVWDEOLVK�DQG�PDLQWDLQ�JRRG�UHODWLRQV�ZLWK�VXERUGLQDWHV��EXW�VRPHWLPHV�DV�DQ�H[SUHVVLRQ�RI��UHSUHVVLYH�GLVFRXUVH���3DWHPDQ��������ZLWK�VXSHULRUV�PDQLSXODWLQJ�VPDOO�WDON�WR�DFKLHYH�RUJDQLVDWLRQDO�JRDOV��+ROPHV�����E��
2XU�UHVHDUFK�RQ�WKH�GLVWULEXWLRQ��IXQFWLRQV�DQG�W\SLFDO�WRSLFV�RI�VPDOO�WDON�LQ�1HZ�=HDODQG�ZRUNSODFHV�KDV�REYLRXV�LPSOLFDWLRQV�IRU�WKRVH�MRLQLQJ�WKH�1HZ�=HDODQG�ZRUNIRUFH�IRU�WKH�ILUVW�WLPH��:H�KDYH�H[SORUHG�WKH�LPSOLFDWLRQV�RI�RXU�ILQGLQJV�LQ�WZR�VXFK�FRQWH[WV��ILUVWO\��IRU�WKRVH�IURP�QRQ�(QJOLVK�VSHDNLQJ�EDFNJURXQGV��ZKHUH�ERWK�OLQJXLVWLF�DQG�FXOWXUDO�GLIIHUHQFHV�PD\�SURYLGH�D�EDUULHU�WR�ZRUNSODFH�DFFHSWDQFH��+ROPHV�����D������D������F���DQG��VHFRQGO\��IRU�WKRVH�ZLWK�LQWHOOHFWXDO�GLVDELOLWLHV��DQG�IRU�ZKRP��DFTXLULQJ�WKH�DSSURSULDWH�ODQJXDJH�IRU�PDQDJLQJ�WKH�WUDQVLWLRQ�WR�ZRUN�LV�D�PDMRU�KXUGOH��+ROPHV�HW�DO�������+ROPHV�DQG�)LOODU\�������
+XPRXU�
+XPRXU�LV�DQRWKHU�LPSRUWDQW�DQG�LQWHUHVWLQJ�IXQFWLRQ�RI�ODQJXDJH�ZKLFK�PDNHV�DQ�LQWULJXLQJO\�FRPSOH[�

3DJH��



23�����/:3��$Q�2YHUYLHZ
FRQWULEXWLRQ�WR�ZRUNSODFH�LQWHUDFWLRQ��+XPRXU�LV�DOZD\V�LQWHQGHG�WR�EH�DPXVLQJ��EXW�LQ�WKH�ZRUNSODFH�LW�VHUYHV�PDQ\�RWKHU�IXQFWLRQV�WRR��+ROPHV�����E��+ROPHV�����G���:H�IRXQG�WKDW�PRVW�ZRUNSODFH�KXPRXU�LV�LQH[WULFDEO\�FRQWH[W�ERXQG��8WWHUDQFHV�ZKLFK�JLYH�ULVH�WR�JUHDW�KLODULW\�DPRQJ�ZRUN�FROOHDJXHV�RIWHQ�DSSHDU�REVFXUH�DQG�RSDTXH�WR�RXWVLGHUV��7KLV�UHIOHFWV�RQH�RI�WKH�PRVW�EDVLF�VRFLDO�IXQFWLRQV�RI�KXPRXU��LW�VHUYHV�WR�FUHDWH�DQG�PDLQWDLQ�VROLGDULW\��D�VHQVH�RI�EHORQJLQJ�WR�D�JURXS��,QGHHG��VKDUHG�KXPRXU�LV�DQ�LPSRUWDQW�LQ�JURXS�YV�RXW�JURXS�ERXQGDU\�PDUNHU��+ROPHV�DQG�0DUUD�IRUWKFRPLQJ�D���+XPRXU�PD\�DOVR�KHGJH�RU�DWWHQXDWH�IDFH�WKUHDWHQLQJ�DFWV�VXFK�DV�GLUHFWLYHV��DQG�QHJDWLYHO\�DIIHFWLYH�VSHHFK�DFWV�VXFK�DV�FULWLFLVPV�DQG�LQVXOWV��,Q�DOO�WKHVH�ZD\V��KXPRXU�FRQWULEXWHV�WR�VRFLDO�FRKHVLRQ�LQ�WKH�ZRUNSODFH��,W�LV�VHQVLWLYHO\�RULHQWHG�WR�SDUWLFLSDQWV
�IDFH�QHHGV��LW�LV�D�G\QDPLF�PHDQV�RI�H[SUHVVLQJ�DQG�FRQVWUXFWLQJ�VROLGDULW\��DQG�DQ�HIIHFWLYH�VWUDWHJ\�IRU�UHGXFLQJ�SRWHQWLDO�RIIHQFH��+ROPHV�����G��
%XW�RXU�GDWD�VXJJHVWHG�WKDW�DQ�DGHTXDWH�PRGHO�IRU�WKH�DQDO\VLV�RI�KXPRXU�QHHGHG�WR�LQWHJUDWH�SROLWHQHVV�WKHRU\��%URZQ�DQG�/HYLQVRQ�������ZLWK�D�PRUH�FULWLFDO�DSSURDFK��HJ��)DLUFORXJK��������������,Q�LQWHUDFWLRQV�ZKHUH�UHODWLYH�SRZHU�ZDV�SDUWLFXODUO\�VDOLHQW��WKH�ZD\�KXPRXU�IXQFWLRQHG�LQ�FRQVWUXFWLQJ�DQG�QHJRWLDWLQJ�UHODWLRQVKLSV�ZDV�RIWHQ�PRUH�FRPSOH[��+XPRXU�RIWHQ�VHUYHG�DV�D�PDQDJHPHQW�VWUDWHJ\���D�ZD\�RI�DWWHQXDWLQJ�RU�UHLQIRUFLQJ�SRZHU�UHODWLRQVKLSV��+ROPHV�����G���6R��IRU�H[DPSOH��KXPRXU�ZDV�VRPHWLPHV�XVHG�DV�D�PHDQV�RI�HPEHGGLQJ�D�ULVN\�RU�XQDFFHSWDEOH�SURSRVLWLRQ�LQ�D�VXSHUILFLDOO\�LQQRFXRXV�XWWHUDQFH��7KLV�LV�RQH�PHDQV�RI�XVLQJ�KXPRXU�WR�PDLQWDLQ�DXWKRULW\�DQG�FRQWURO��ZKLOH�FRQWLQXLQJ�WR�DSSHDU�FROOHJLDO�
$OWHUQDWLYHO\��ZH�IRXQG�WKDW�KXPRXU�PD\�EH�XVHG�E\�VXERUGLQDWHV�WR�OLFHQVH�D�FKDOOHQJH�ZKLFK�VXEYHUWV�DXWKRULW\�DQG�FRQWURO��+ROPHV�DQG�0DUUD�IRUWKFRPLQJ�E���+XPRXU�SURYLGHV�DQ�DFFHSWDEOH�IRUP�RU�YHKLFOH�IRU�FRQWHVWLQJ�WKH�VWDWXV�TXR��TXHVWLRQLQJ�WKH�YDOLGLW\�RU�DFFXUDF\�RI�VWDWHPHQWV�IURP�D�VXSHULRU��IRU�LQVWDQFH��RU�FORWKLQJ�DQ�LQVXOWLQJ�DWWDFN�RQ�WKH�SRVLWLYH�IDFH�RI�D�VXSHULRU�ZLWK�D�SUHWHQFH�RI�SOD\��+XPRXU�SHUPLWV�WKH�VXERUGLQDWH�WR�HPEHG�WKH�FKDOOHQJH��FULWLFLVP�RU�LQVXOW�LQ�D�VRFLDOO\�DFFHSWDEOH�IRUP��ZKLFK�PDNHV�WKH�QHJDWLYH�FRPPXQLFDWLYH�LQWHQW�OHVV�HDV\�WR�FKDOOHQJH�
$QRWKHU�DVSHFW�RI�KXPRXU�ZKLFK�ZH�KDYH�H[DPLQHG�LQ�VRPH�GHWDLO�LV�WKH�ZD\�LQ�ZKLFK�KXPRURXV�FRQWULEXWLRQV�WR�ZRUNSODFH�GLVFRXUVH�DUH�VWUXFWXUHG��:H�KDYH�DQDO\VHG��LQ�SDUWLFXODU��H[DPSOHV�RI�FROODERUDWLYH�KXPRXU��L�H��KXPRXU�ZKLFK�LV�MRLQWO\�FRQVWUXFWHG�EHWZHHQ�GLIIHUHQW�SDUWLFLSDQWV�LQ�ZRUNSODFH�VHWWLQJV��0DUUD�������+ROPHV�DQG�0DUUD�IRUWKFRPLQJ�F���&ROODERUDWLQJ�WR�GHYHORS�DQ�DPXVLQJ�LGHD�FDQ�VHUYH�DV�D�UHPDUNDEO\�SRZHUIXO�VROLGDULW\�EXLOGLQJ�GHYLFH�LQ�WKH�EXVLQHVV�FRQWH[W��,QWHUHVWLQJO\��WKLV�DVSHFW�RI�KXPRXU�DOVR�DSSHDUV�WR�EH��JHQGHUHG���VHH�EHORZ��
6RFLDO�YDULDEOH�DSSURDFK�
3URIHVVLRQDO�VWDWXV�
6RFLROLQJXLVWLFV�LGHQWLILHV�D�QXPEHU�RI�GLPHQVLRQV�RI�DQDO\VLV�ZKLFK�LOOXPLQDWH�WKH�ZD\V�LQ�ZKLFK�ZRUNSODFH�GLVFRXUVH�HQDFWV��FRQVWUXFWV��PDLQWDLQV�DQG�UHLQIRUFHV�GLIIHUHQW�VRFLDO�LGHQWLWLHV��+ROPHV�IRUWKFRPLQJ���2XU�ZRUNSODFH�DQDO\VHV�KDYH�IRFXVVHG�WR�GDWH�RQ�MXVW�WZR�VXFK�GLPHQVLRQV��QDPHO\�SURIHVVLRQDO�VWDWXV��DQG�JHQGHU�
,Q�DQDO\VLQJ�WKH�ZD\V�LQ�ZKLFK�SHRSOH�SHUIRUP�WKHLU�SURIHVVLRQDO�LGHQWLW\�DW�ZRUN��ZH�IRFXVVHG�LQ�VRPH�GHWDLO�RQ�WKH�SURIHVVLRQDO�LGHQWLWLHV�FRQVWUXFWHG�E\�WKRVH�ZRUNLQJ�LQ�D�JRYHUQPHQW�SROLF\�XQLW��+ROPHV�HW�DO�������6WXEEH�����E����'RLQJ�EHLQJ�D�PDQDJHU���IRU�LQVWDQFH��LV�D�IDVFLQDWLQJ�GLVFRXUVH�SHUIRUPDQFH�ZKLFK�LV�HYLGHQW�DFURVV�D�ZLGH�UDQJH�RI�DFWLYLWLHV�DQG�LQWHUDFWLRQV�DW�ZRUN��0DQDJHUV�DUH�RIWHQ�TXLWH�H[SOLFLW�LQ�DVVHUWLQJ�WKHLU�DXWKRULW\��VHOHFWLQJ�GLUHFW��WUDQVSDUHQW���RQ�UHFRUG��ZD\V�RI�JLYLQJ�LQVWUXFWLRQV��VHHNLQJ�LQIRUPDWLRQ��SURYLGLQJ�DSSURYDO�DQG�DJUHHLQJ��UXQQLQJ�PHHWLQJV��DQG�VR�RQ��2Q�WKH�RWKHU�KDQG��WKH�HIIHFWLYH�PDQDJHUV�ZH�REVHUYHG�ZHUH�DOVR�DGHSW�DW�XVLQJ�PRUH�FRQVHQVXDO�VWUDWHJLHV��QHJRWLDWLQJ�DJUHHPHQWV��PLWLJDWLQJ�GLUHFWLYHV��ZKHUH�DSSURSULDWH��DQG�GLYHUWLQJ�GLVFXVVLRQV�KHDGLQJ�IRU�RYHUW�FRQIOLFW�

3DJH��



23�����/:3��$Q�2YHUYLHZ
6XERUGLQDWHV�VLPLODUO\�SHUIRUPHG�WKHLU�SURIHVVLRQDO�LGHQWLWLHV�LQ�WKH�ZRUNSODFH�XVLQJ�D�UDQJH�RI�DSSURSULDWH�GLVFRXUVH�VWUDWHJLHV��7KLV�ZDV�HYLGHQW�LQ�VNLOOV�GHPRQVWUDWHG�LQ�QHJRWLDWLQJ�DJUHHPHQW�RQ�SUHFLVH�UHVSRQVLELOLWLHV�LQ�UHODWLRQ�WR�D�WDVN��HOLFLWLQJ�FODULILFDWLRQ�RI�D�GLUHFWLYH�IURP�D�VXSHULRU��RU�H[SUHVVLQJ�D�FRPSODLQW�LQ�DQ�DFFHSWDEOH�ZD\�IURP�D�OHVV�SRZHUIXO�SRVLWLRQ��3URIHVVLRQDO�LGHQWLWLHV�ZHUH�DOVR�DSSDUHQW�LQ�WKH�ZD\V�WXUQV�DW�WDON�ZHUH�RUJDQLVHG��DQG�WKH�FRQWULEXWLRQV�PDGH�E\�GLIIHUHQW�SDUWLFLSDQWV�WR�GLIIHUHQW�NLQGV�RI��IORRU��
2XU�DQDO\VHV�VXJJHVW�WKDW�FDXWLRQ�LV�LPSRUWDQW�LQ�PDNLQJ�JHQHUDOLVDWLRQV��,Q�WKH�FRXUVH�RI�D�VLQJOH�LQWHUDFWLRQ��SDUWLFLSDQWV�PLJKW�RULHQW�WR�D�QXPEHU�RI�GLIIHUHQW�LGHQWLWLHV�DQG�JRDOV��HLWKHU�VLPXOWDQHRXVO\�RU�DW�GLIIHUHQW�SRLQWV�LQ�WLPH��7KHVH�LQFOXGHG�WKHLU�LQVWLWXWLRQDO�LGHQWLW\��LQYROYLQJ�WKHLU�SURIHVVLRQDO�UROH�DQG�VWDWXV���WKHLU�VRFLDO�LGHQWLW\��LQFOXGLQJ�WKHLU�JHQGHU�DQG�HWKQLF�JURXS�PHPEHUVKLS���DQG�WKHLU�SHUVRQDO�LGHQWLW\��H�J��WKHLU�ZLVK�WR�EH�FRQVLGHUHG�IULHQGO\�RU�ZHOO�LQIRUPHG���3URIHVVLRQDO�ZRUNHUV�DUH�FOHDUO\�HQJDJHG�LQ�D�FRQVWDQW�SURFHVV�RI�VWULNLQJ�D�EDODQFH�EHWZHHQ�RIWHQ�FRPSHWLQJ�LGHQWLWLHV��7KH\�DFWLYHO\�FRQVWUXFW�WKRVH�DVSHFWV�RI�WKHLU�LGHQWLW\�ZKLFK�DUH�PRVW�UHOHYDQW�WR�WKHLU�LQWHUDFWLRQDO�JRDOV�LQ�D�JLYHQ�FRQWH[W�DQG�DW�D�SDUWLFXODU�WLPH��'LIIHUHQW�LGHQWLWLHV�FDQ�EHFRPH�PRUH�RU�OHVV�VDOLHQW�LQ�GLIIHUHQW�FRQWH[WV��DQG�DW�DQ\�SDUWLFXODU�SRLQW�LQ�DQ�LQWHUDFWLRQ�
7KH�UHVHDUFK�ZH�KDYH�XQGHUWDNHQ�WKXV�LQGLFDWHV�WKDW�WKH�FRQVWUXFWLRQ�RI�SURIHVVLRQDO�VWDWXV�DQG�LGHQWLW\�LQWHUDFWV�YHU\�FOHDUO\�ZLWK�RWKHU�VRFLROLQJXLVWLF�GLPHQVLRQV��VXFK�DV�WKH�NLQG�RI�UHODWLRQVKLS�ZKLFK�KDV�EHHQ�HVWDEOLVKHG�EHWZHHQ�SDUWLFLSDQWV���LQ�WKLV�FDVH��SURIHVVLRQDOV�LQ�WKH�ZRUNSODFH��'LUHFWLYHV�RULHQWHG�WR�D�QHZ�DGPLQLVWUDWLYH�DVVLVWDQW�ZHUH�QHJRWLDWHG�UDWKHU�GLIIHUHQWO\�WKDQ�WKRVH�WR�D�IDPLOLDU��ROG�KDQG���0HHWLQJV�EHWZHHQ�FROOHDJXHV�ZKR�NQHZ�HDFK�RWKHU�ZHOO��DQG�ZKR�KDG�ZRUNHG�WRJHWKHU�HIIHFWLYHO\�RYHU�D�ORQJ�SHULRG��GLIIHUHG�LQ�LQWHUHVWLQJ�ZD\V�IURP�PHHWLQJV�EHWZHHQ�WKRVH�ZKR�ZHUH�OHVV�IDPLOLDU�ZLWK�HDFK�RWKHU��6R��IRU�H[DPSOH��WKH�ZD\�SDUWLFLSDQWV�VRXJKW�DGYLFH�DQG�VXSSRUW��ZDV�GRQH�UDWKHU�GLIIHUHQWO\�LQ�HDFK�FDVH��7KRVH�ZKR�NQHZ�HDFK�RWKHU�ZHOO�WHQGHG�WR�EH�PRUH�GLUHFW�DQG�WR�GLVSHQVH�ZLWK�QHJDWLYH�IDFH�UHGUHVV��&RQYHUVHO\��WKH\�LQFRUSRUDWHG�LQWR�WKHLU�LQWHUDFWLRQ�D�JUHDW�PDQ\�SRVLWLYH�SROLWHQHVV�VWUDWHJLHV��VXFK�DV�XVH�RI�ILUVW�QDPHV��H[SOLFLW�H[SUHVVLRQV�RI�DJUHHPHQW�RU�DSSURYDO��DSSUHFLDWLRQ��V\PSDWK\�DQG�KXPRXU��6ZHDULQJ�ZDV�DOVR�SRVVLEOH�LQ�VXFK�LQWHUDFWLRQV��ZKHUHDV�LW�ZDV�UDUHU�LQ�LQWHUDFWLRQV�EHWZHHQ�QRQ�HTXDOV�DQG�QRQ�H[LVWHQW�EHWZHHQ�WKRVH�ZKR�GLG�QRW�NQRZ�HDFK�RWKHU�ZHOO�
*HQGHU�
7KH�LQWHUDFWLRQ�EHWZHHQ�ODQJXDJH�DQG�JHQGHU�KDV�EHHQ�DQ�DUHD�RI�UHVHDUFK�LQWHUHVW�IRU�SURMHFW�PHPEHUV�RYHU�PDQ\�\HDUV��HJ��+ROPHV�������������6WXEEH�������9LQH��������,W�KDV�SURYHG�D�IDVFLQDWLQJ�DVSHFW�RI�ZRUNSODFH�LQWHUDFWLRQ�WRR��$SSURDFKHV�ZKLFK�VLPSO\�GLFKRWRPLVH�WKH�ZD\�ZRPHQ�DQG�PHQ�LQWHUDFW�KDYH�EHHQ�KHDYLO\�FULWLFLVHG��HVSHFLDOO\�ZKHQ�WKH\�VXJJHVW�WKDW�VXFK�GLIIHUHQFHV�DUH�XQDYRLGDEOH��FXOWXUDOO\�FRQGLWLRQHG�RU�HYHQ�LQQDWH��HJ�VHH�&DPHURQ�������&UDZIRUG��������6RFLROLQJXLVWV�KDYH�SRLQWHG�WR�WKH�PDQ\�VRXUFHV�RI�GLYHUVLW\�DQG�YDULDWLRQ��VXFK�DV�DJH��FODVV��HWKQLFLW\��VH[XDO�RULHQWDWLRQ��VRFLDO�FRQWH[W��VRFLDO�JRDOV��DQG�VR�RQ���ZKLFK�QHHG�WR�EH�WDNHQ�LQWR�DFFRXQW�LQ�FRPSDULQJ�ZRPHQ
V�DQG�PHQ
V�VW\OHV�RI�LQWHUDFWLRQ�
7KH�ZRUNSODFH�LQWHUDFWLRQV�ZH�KDYH�DQDO\VHG�SURYLGH�DEXQGDQW�VXSSRUW�IRU�WKLV�SRVLWLRQ��,W�LV�VLPSO\�QRW�SRVVLEOH�WR�PDNH�PHDQLQJIXO�JHQHUDOLVDWLRQV�DERXW�WKH�EHKDYLRXU�RI��ZRPHQ��YV��PHQ��DW�ZRUN�ZKLFK�LJQRUH�WKH�FRPSOH[LWLHV�RI�WKH�LQIOXHQFH�RI�WKHLU�SDUWLFXODU�UROHV��SURIHVVLRQDO�LGHQWLWLHV�DQG�VSHFLILF�JRDOV��DQG�WKH�VRFLDO�FRQWH[WV�LQ�ZKLFK�WKH\�DUH�RSHUDWLQJ��2Q�WKH�RWKHU�KDQG��ZKHQ�ZH�H[DPLQH�WKH�SDUWLFXODULWLHV�RI�WKH�ZD\�SHRSOH�LQWHUDFW�DW�ZRUN��WKHUH�LV�VRPHWLPHV�HYLGHQFH�RI�LQWHUHVWLQJO\�JHQGHUHG�SDWWHUQV��+ROPHV�DQG�6WXEEH�IRUWKFRPLQJ���DV�ZHOO�DV�HYLGHQFH�RI�SDWWHUQV�WKDW�FKDOOHQJH�DQG�UHIXWH�WUDGLWLRQDO�VWHUHRW\SHV�RI�WKH�ZD\�ZRPHQ�DQG�PHQ�RSHUDWH�DW�ZRUN��+ROPHV�����D��+ROPHV�HW�DO�IRUWKFRPLQJ��
:H�IRXQG��IRU�LQVWDQFH��DQDO\VLQJ�WKH�LQWHUDFWLRQV�RI�ZRPHQ�ZKR�KDG�EHHQ�FOHDUO\�LGHQWLILHG�DV�H[FHOOHQW�DQG�HIIHFWLYH�PDQDJHUV��WKDW�WKHLU�GLVFRXUVH�SDWWHUQV�RIWHQ�UHIOHFWHG�FRQVLGHUDEOH�YHUEDO�IOH[LELOLW\�DQG�ZKDW�KDV�EHHQ�FDOOHG�D��ZLGH�YHUEDO�UHSHUWRLUH�VSHHFK�VW\OH���&DVH�������������LQWHJUDWLQJ�IHDWXUHV�W\SLFDOO\�
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DVVRFLDWHG�ERWK�ZLWK�PDVFXOLQH�DQG�IHPLQLQH�VSHHFK�VW\OH�LQ�HDUOLHU�UHVHDUFK�
7KHVH�ZRPHQ�VNLOIXOO\�NHSW�FRQWURO�RI�WKH�GLVFRXUVH�LQ�PHHWLQJV��ZKLOH�DOVR�SD\LQJ�DWWHQWLRQ�WR�WKH�SRVLWLYH�IDFH�QHHGV�RI�WKHLU�FROOHDJXHV��DQG�WR�WKH�UHTXLUHPHQWV�RI�D�FROOHJLDO�DQG�SOHDVDQW�ZRUN�HQYLURQPHQW��/LNH�VWHUHRW\SLFDO�PDQDJHUV��WKH\�JHQHUDOO\�GRPLQDWHG�WKH�WDONLQJ�WLPH�LQ�PHHWLQJV��HJ��-DPHV�DQG�'UDNLFK��������EXW�WKH\�DOVR�XVHG�D�ZLGH�YDULHW\�RI�PRUH�VXEWOH�VWUDWHJLHV�WR�NHHS�FRQVWUXFWLYH�FRQWURO�RI�WKH�GLVFRXUVH��7KH\�FDUHIXOO\�PDQDJHG�GLIIHUHQW�SKDVHV�RI�WKH�PHHWLQJ��LQFOXGLQJ�WKH�RSHQLQJ�DQG�FORVLQJ�VWDJHV��WKH\�NHSW�WKH�GLVFXVVLRQ�RQ�WUDFN��EULQJLQJ�SHRSOH�EDFN�WR�WKH�WRSLF�ZKHQ�WKH\�GLJUHVVHG��VXPPDULVLQJ�SURJUHVV�DW�UHJXODU�LQWHUYDOV��DQG�LQGLFDWLQJ�FOHDUO\�ZKDW�GHFLVLRQV�KDG�EHHQ�UHDFKHG�DW�SDUWLFXODU�SRLQWV�LQ�WKH�PHHWLQJ��7KH\�ZHUH�SUHSDUHG�WR�GHYRWH�WLPH�DQG�HIIRUW�WR�QHJRWLDWLQJ�FRQVHQVXV��DQG�FKHFNLQJ�DJUHHPHQW��7KH\�ZHUH�ILUP�DQG�DXWKRULWDWLYH�ZKHQ�QHFHVVDU\��EXW�WKH\�DOVR�XVHG�PRUH�IDFLOLWDWLYH�VWUDWHJLHV��VXFK�DV�KXPRXU�DV�DSSURSULDWH��7KH\�H[SOLFLWO\�FKHFNHG�WKDW�FRQVHQVXV�KDG�EHHQ�UHDFKHG�DQG�FOHDUO\�LQGLFDWHG�ZKDW�QHHGHG�WR�KDSSHQ�QH[W��HQVXULQJ�IROORZ�XS�WRRN�SODFH��7KHVH�ZRPHQ�PDQDJHUV�HQDFWHG��LQ�RWKHU�ZRUGV��D�FRPSOH[�SURIHVVLRQDO�LGHQWLW\�VNLOIXOO\�GUDZLQJ�RQ�D�UDQJH�RI�GLVFRXUVH�VWUDWHJLHV��VRPH�RI�ZKLFK�KDYH�IRUPHUO\�EHHQ�UHJDUGHG�DV�W\SLFDOO\�IHPLQLQH�DQG�RWKHUV�DV�W\SLFDOO\�PDVFXOLQH��+HQFH��RXU�UHVHDUFK�VXJJHVWV�WKDW�VWHUHRW\SLFDO��JHQGHULQJ��RI�VW\OHV�LV�LQFUHDVLQJO\�LQDSSURSULDWH��DW�OHDVW�LQ�LOOXPLQDWLQJ�ZRUNSODFH�LQWHUDFWLRQ��6WXEEH��+ROPHV��9LQH�DQG�0DUUD�������
,QWHUHVWLQJ�SDWWHUQV�KDYH�DOVR�HPHUJHG�LQ�RXU�DQDO\VHV�RI�WKH�ZD\�JHQGHU�LQWHUVHFWV�ZLWK�KXPRXU�LQ�WKH�ZRUNSODFH��+ROPHV�HW�DO�IRUWKFRPLQJ��+ROPHV��0DUUD�DQG�%XUQV�IRUWKFRPLQJ��+ROPHV�����D���7KHUH�LV�D�ZLGHVSUHDG�VWHUHRW\SH�ZKLFK�FKDUDFWHULVHV�D�ZRPDQ�DV�D�KXPRXUOHVV�FUHDWXUH��D�SHUVRQ��ZKR�ODFNV�ERWK�WKH�DELOLW\�WR�DSSUHFLDWH�RWKHUV¶�KXPRU�DQG�WKH�GHVLUH�RU�DELOLW\�WR�FUHDWH�KXPRU�KHUVHOI���&UDZIRUG�����������7KLV�VWHUHRW\SH�H[WHQGV�WR�ZRPHQ�DW�ZRUN��$FFRUGLQJ�WR�VRPH�UHVHDUFKHUV���ZRPHQ�PD\�KDYH�D�ORZHU�SURSHQVLW\�WR�XVH�KXPRU�DV�D�SDUW�RI�WKHLU�SURIHVVLRQDO�UHSHUWRLUH���&R[��5HDG�DQG�YDQ�$XNHQ�������S��������+RZHYHU��RXU�DQDO\VHV�RI�WKH�DPRXQW�DQG�W\SH�RI�KXPRXU�LQ�D�VHW�RI�ZRUNSODFH�PHHWLQJV�ILUPO\�FRQWUDGLFWV�WKLV�VXJJHVWLRQ��+ROPHV�DQG�0DUUD�IRUWKFRPLQJ�F��+ROPHV��0DUUD�DQG�%XUQV�IRUWKFRPLQJ��
,Q�WKH�ZRUNSODFH�LQWHUDFWLRQV�ZH�DQDO\VHG��ZRPHQ�FRQWULEXWHG�DW�OHDVW�DV�PXFK�KXPRXU�DV�PHQ��0RUHRYHU��WKRVH�LQ�OHDGHUVKLS�SRVLWLRQV�LQ�WKHVH�PHHWLQJV��WKH�&KDLUV�DQG�PDQDJHUV��FRQWULEXWHG�HYHQ�PRUH�WR�WKH�RYHUDOO�DPRXQW�RI�KXPRXU�LQ�EXVLQHVV�PHHWLQJV�WKDQ�GLG�LQGLYLGXDO�SDUWLFLSDQWV��$QG�DJDLQ�WKHUH�ZDV�QR�HYLGHQFH�WKDW�IHPDOH�&KDLUV�FRQWULEXWHG�OHVV�KXPRXU�WKDQ�PDOH�&KDLUV��,I�KXPRXU�LV�DVVRFLDWHG�ZLWK�FUHDWLYLW\�DQG�D�SRVLWLYH�DWPRVSKHUH�LQ�PHHWLQJV��WKHUH�LV�DPSOH�HYLGHQFH�KHUH�WKDW�ZRPHQ�&KDLUV�SOD\�WKHLU�SDUW�LQ�IRVWHULQJ�VXFK�SRVLWLYH�FKDUDFWHULVWLFV�
([DPLQLQJ�LQ�PRUH�GHWDLO�WKH�W\SH�RI�KXPRXU�WKDW�RFFXUV�LQ�PHHWLQJV��ZH�IRXQG�WKDW�PHHWLQJV�LQ�ZKLFK�ZRPHQ�ZHUH�SDUWLFLSDQWV�ZHUH�PRUH�RIWHQ�FKDUDFWHULVHG�E\�VXSSRUWLYH�KXPRXU��LH�KXPRXU�WKDW�UHLQIRUFHG�RU�FRQILUPHG�D�SUHYLRXV�VSHDNHU¶V�SRLQW��7KH�KXPRXU�LQ�PHHWLQJV�LQ�ZKLFK�RQO\�PHQ�ZHUH�SDUWLFLSDQWV��E\�FRQWUDVW��ZDV�RIWHQ�YHU\�FRQWHVWLYH�DQG�FKDOOHQJLQJ��0RURHYHU��D�KLJK�HQHUJ\��PD[LPDOO\�VKDUHG�IORRU�ZLWK�IUHTXHQW�WXUQ�RYHUODSSLQJ��DQG�VWURQJ�FRKHVLYH�WLHV�EHWZHHQ�FRQWULEXWLRQV�WR�WKH�KXPRXU�VHTXHQFH�ZDV�PRUH�OLNHO\�WR�GHYHORS�LQ�FRQWH[WV�ZKHUH�ERWK�JHQGHUV�ZHUH�SDUWLFLSDQWV��DQG�OHDVW�OLNHO\�LQ�WKRVH�ZKHUH�
RQO\�PHQ�ZHUH�SUHVHQW��&RQYHUVHO\��D�PLQLPDOO\�FROODERUDWLYH��RU�FRPSHWLWLYH�W\SH�RI�IORRU�WHQGHG�WR�GHYHORS�PRUH�RIWHQ�LQ�JURXSV�LQYROYLQJ�RQO\�PHQ��RU�LQ�ZKLFK�PHQ�SUHGRPLQDWHG��+HQFH��JHQGHUHG��SDWWHUQV�RI�LQWHUDFWLRQ�PD\�HPHUJH�IURP�WKH�GHWDLO�RI�TXDOLWDWLYH�DQDO\VLV��DOWKRXJK�VXFK�DQDO\VLV�DOVR�UHYHDOV�WKH�FRPSOH[LWLHV�RI�WKH�ZD\V�WKH\�DUH�LQVWDQWLDWHG�
,Q�WKLV�VHFWLRQ�,�KDYH�SURYLGHG�VRPH�H[DPSOHV�RI�WKH�UDQJH�RI�DQDO\VHV�WKH�/:3�WHDP�KDV�XQGHUWDNHQ�LQ�WKH�ODVW�IRXU�\HDUV��7KHUH�LV�FXUUHQWO\�IXUWKHU�ZRUN�LQ�SURJUHVV��SURYLGLQJ�GHWDLOHG�DQDO\VHV�RI�SDUWLFXODU�SURFHVVHV�DSSDUHQW�LQ�PDQ\�ZRUNSODFH�LQWHUDFWLRQV��7KHVH�LQFOXGH�WKH�DQDO\VLV�RI�WKH�SURFHVVHV�E\�ZKLFK�SHRSOH�QHJRWLDWH�GLUHFWLYHV�LQ�WKH�ZRUNSODFH��9LQH�IRUWKFRPLQJ���UHDFK�GHFLVLRQV�LQ�PHHWLQJV��0DUUD�������IRUWKFRPLQJ���DQG�WKH�SURFHVVHV�E\�ZKLFK�SHRSOH�UHVROYH�SUREOHPV�HQFRXQWHUHG�LQ�ZRUNSODFH�LQWHUDFWLRQ��6WXEEH�IRUWKFRPLQJ�E��F���,Q�DGGLWLRQ��D��FRPPXQLWLHV�RI�SUDFWLFH��IUDPHZRUN��:HQJHU�������+ROPHV�����E��LV�EHLQJ�XVHG�WR�H[SORUH�ZD\V�LQ�ZKLFK�SDUWLFXODU�SDWWHUQV�RI�LQWHUDFWLRQ�FRQWULEXWH�WR�D�GLVWLQFWLYH�ZRUNSODFH�FXOWXUH��ZLWK�SDWWHUQV�RI�KXPRXU��+ROPHV�DQG�0DUUD�IRUWKFRPLQJ�F���JHQGHU��+ROPHV�DQG�
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6WXEEH�IRUWKFRPLQJ���DQG�WKH�UROH�RI�HPDLO�LQ�RUJDQLVDWLRQV��:DOGYRJHO�IRUWKFRPLQJ��DV�LQLWLDO�DUHDV�RI�UHVHDUFK��$OO�WKHVH�VWXGLHV�IRFXV�H[SOLFLWO\�RQ�WKH�LQWHUDFWLRQDO�SURFHVV��H[DPLQLQJ�WKH�GLVFRXUVH�VWUXFWXUHV�DQG�VWUDWHJLHV�LQYROYHG��DQG�WKHLU�UHODWLRQVKLS�WR�D�UDQJH�RI�UHOHYDQW�WKHRUHWLFDO�PRGHOV�
,�WXUQ�ILQDOO\�WR�D�EULHI�RXWOLQH�RI�WKH�ZD\V�LQ�ZKLFK�WKH�UHVHDUFK�WHDP�KDV�H[SORUHG�WKH�LPSOLFDWLRQV�RI�WKH�UHVXOWV�RI�WKH�UHVHDUFK�XQGHUWDNHQ�WR�GDWH�IRU�D�ZLGH�UDQJH�RI�ZRUNSODFH�FRQWH[WV��DQG�D�EULHI�LQGLFDWLRQ�RI�VRPH�RI�WKH�VWHSV�ZH�KDYH�WDNHQ�WR�FRPPXQLFDWH�RXU�ILQGLQJV�WR�WKRVH�ZKRP��ZH�KRSH��ZLOO�EHQHILW�IURP�WKHP�
,PSOLFDWLRQV�DQG�DSSOLFDWLRQV�
7KH�UHVHDUFK�XQGHUWDNHQ�E\�WKH�/:3�WHDP�KDV�SRWHQWLDO�DSSOLFDWLRQV�LQ�D�YHU\�ZLGH�UDQJH�RI�DUHDV��,Q�H[SORULQJ�WKHVH�DSSOLFDWLRQV��ZH�KDYH�DGRSWHG�D�YDULHW\�RI�VWUDWHJLHV�
)LUVWO\��ZH�KDYH�SXEOLVKHG�PDWHULDO�ZKLFK�H[SORUHV�WKH�LPSOLFDWLRQV�RI�RXU�UHVHDUFK�IRU�DSSOLHG�OLQJXLVWV�DQG�IRU�WHDFKHUV�HQJDJHG�ZLWK�SUHSDULQJ�SHRSOH�IRU�LQWHUDFWLRQ�DW�ZRUN��:H�KDYH��IRU�LQVWDQFH��RXWOLQHG�UHOHYDQW�ILQGLQJV��DQG�VXJJHVWHG�DSSURSULDWH�WHDFKLQJ�PDWHULDOV�GHULYHG�IURP�WKHP�IRU�(62/�WHDFKHUV�LQYROYHG�ZLWK�SUHSDULQJ�LPPLJUDQW�ZRUNHUV�IRU�1HZ�=HDODQG�ZRUNSODFHV��+ROPHV�����D������D������F���:H�KDYH�DOVR�UHSRUWHG�RQ�WKH�LPSOLFDWLRQV�RI�RXU�UHVHDUFK�IRU�WKRVH�HQJDJHG�LQ�WHDFKLQJ�ZRUNHUV�ZLWK�LQWHOOHFWXDO�GLVDELOLWLHV��+ROPHV�����D��+ROPHV�HW�DO��������+ROPHV�DQG�)LOODU\��������7KHUH�DUH�PDQ\�DVSHFWV�RI�RXU�DQDO\VHV�ZLWK�REYLRXV�UHOHYDQFH�IRU�WKRVH�MRLQLQJ�WKH�1HZ�=HDODQG�ZRUNSODFH�IRU�WKH�ILUVW�WLPH��$FFXUDWHO\�LQWHUSUHWLQJ�GLUHFWLYH�LQWHQW�LV�FOHDUO\�FHQWUDO�WR�ZRUNSODFH�HIIHFWLYHQHVV��7KH�FUXFLDO�LPSRUWDQFH�RI�VRFLDO�WDON�LQ�WKH�ZRUNSODFH��DQG�WKH�DELOLW\�WR�PDQDJH�WDON�DW��VPRNR���WHD�EUHDN���DQG�DURXQG�WKH�HGJHV�RI�WKH�GD\�KDV�EHHQ�YHU\�DSSDUHQW�IURP�RXU�DQDO\VHV��+DQGOLQJ�WHDVLQJ�DQG�ZRUNSODFH�KXPRXU�LV�DQRWKHU�DUHD�RI�REYLRXV�UHOHYDQFH�IRU�QHZFRPHUV�WR�WKH�1HZ�=HDODQG�ZRUNSODFH��,Q�IDFW��OHDUQLQJ�WR�PDQDJH�WKH�DIIHFWLYH�DQG�VRFLDO�DVSHFWV�RI�ZRUNSODFH�LQWHUDFWLRQ�HPHUJHV�DV�RQH�RI�WKH�PRVW�LPSRUWDQW�SULRULWLHV�IRU�WUDQVLWLRQ�WR�ZRUN�SURJUDPPHV�RI�DOO�NLQGV�
$�VHFRQG�WKUXVW�RI�WKH�DSSOLHG�DVSHFWV�RI�RXU�UHVHDUFK�KDV�LQYROYHG�SUHVHQWDWLRQV��ZRUNVKRSV�DQG�VHPLQDUV�IRU�WKRVH�LQYROYHG�LQ�ZRUNSODFH�FRPPXQLFDWLRQ�VNLOOV�WUDLQLQJ�RI�DOO�NLQGV��:H�KDYH�SUHVHQWHG�RXU�ILQGLQJV�ILUVW�WR�WKH�SDUWLFXODU�ZRUNSODFHV�ZKHUH�ZH�KDYH�FROOHFWHG�GDWD��DQG�WKHQ�WR�PDQ\�RWKHU�JURXSV�DQG�ZRUNSODFHV�ZKR�KDYH�LQYLWHG�XV�WR�GLVFXVV�RXU�ILQGLQJV�RU�WR�UXQ�ZRUNVKRSV��:H�KDYH�DOVR�RXWOLQHG�RXU�UHVXOWV�WR�SURIHVVLRQDO�JURXSV��WHDFKHUV��FRPPXQLFDWLRQ�H[SHUWV��+5�FRPPXQLFDWLRQ�VNLOOV�WUDLQHUV��LQ�VHPLQDUV��ZRUNVKRSV�DQG�FRQIHUHQFH�SUHVHQWDWLRQV�WKURXJKRXW�WKH�FRXQWU\��IURP�$XFNODQG�WR�'XQHGLQ��$�/DQJXDJH�DQG�*HQGHU�6\PSRVLXP��KHOG�LQ�:HOOLQJWRQ�LQ�������SURYLGHG�D�YHU\�VSHFLILF�IRUXP�IRU�UHVHDUFKHUV�DQG�ZRUNSODFH�SUDFWLWLRQHUV�WR�H[SORUH�DUHDV�RI�PXWXDO�LQWHUHVW�DQG�EHQHILW��+ROPHV�����H���2XU�ZHEVLWH��ZZZ�YXZ�DF�Q]�ODOV�OZS��SURYLGHV�DQRWKHU�PHDQV�RI�FRPPXQLFDWLQJ�RXU�UHVHDUFK�UHVXOWV�PRUH�ZLGHO\��DV�ZHOO�DV�HQVXULQJ�HDV\�DFFHVV�WR�LQIRUPDWLRQ�DERXW�RXU�SXEOLFDWLRQV�DQG�SUHVHQWDWLRQV�
7KLUGO\��ZH�DUH�FXUUHQWO\�WULDOOLQJ�D�&RPPXQLFDWLRQ�(YDOXDWLRQ�DQG�'HYHORSPHQW��&('��SURFHVV�DV�D�PHDQV�RI�WHDFKLQJ�RWKHUV�WR�XVH�RXU�DSSURDFK�WR�WKH�DQDO\VLV�RI�ZRUNSODFH�FRPPXQLFDWLRQ��VR�WKDW�WKH\�FDQ�DQDO\VH�WKHLU�RZQ�LQWHUDFWLRQV�DW�ZRUN��7KLV�DVSHFW�RI�WKH�SURJUDPPH�LV�EDVHG�RQ�WKH�SULQFLSOHV�RI�DFWLRQ�OHDUQLQJ��DQG�LWV�REMHFWLYH�LV�WR�SURYLGH�D�PHDQV�IRU�ZRUNSODFH�SDUWLFLSDQWV�WR�GHYHORS�WKHLU�RZQ�ZRUNSODFH�FRPPXQLFDWLRQ�VNLOOV��-RQHV�DQG�6WXEEH�IRUWKFRPLQJ���%ULHIO\��LW�LQYROYHV�DQ�DFWLRQ�UHIOHFWLRQ�DSSURDFK��SDUWLFLSDQWV�ILUVW�H[DPLQH�WKHLU�FXUUHQW�ZRUN�LQWHUDFWLRQ�SDWWHUQV��WKHQ�LGHQWLI\�DVSHFWV�WKH\�ZLVK�WR�FKDQJH�RU�LPSURYH��WKLUGO\��WKH\�GHILQH�WKH�UHTXLUHG�FKDQJH��DQG�ILQDOO\�WKH\�PRQLWRU�WKHLU�SURJUHVV�WRZDUGV�DFKLHYLQJ�WKDW�FKDQJH��7KLV�F\FOH�LV�UHSHDWHG�DV�RIWHQ�DV�UHTXLUHG�XQWLO�SDUWLFLSDQWV�DUH�VDWLVILHG�WKH\�KDYH�DFKLHYHG�WKHLU�JRDOV�
7KH�&('�PRGHO�FRPELQHV�ZHOO�ZLWK�DQ�µDSSUHFLDWLYH�LQTXLU\¶�DSSURDFK��-RQHV�DQG�6WXEEH�IRUWKFRPLQJ���ZKLFK�HQWDLOV�ORRNLQJ�IRU�ZKDW�LV�GRQH�ZHOO��DQG�ILQGLQJ�ZD\V�WR�VKDUH�VWUHQJWKV�ZLWK�RWKHUV�DQG�GHYHORS�WKHP�IXUWKHU��7KLV�LV�GLVWLQFW�IURP�ORRNLQJ�IRU�µSUREOHPV¶�DQG�VHWWLQJ�RXW�WR�µVROYH¶�WKHP��$SSUHFLDWLYH�
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LQTXLU\�SURFHHGV�IURP�D�SRVLWLYH�DSSURDFK�WR�ZKDW�LV�DOUHDG\�EHLQJ�GRQH�LQ�RUJDQLVDWLRQV��7KLV�KDV�EHHQ�WKH�VWDUWLQJ�SRLQW�IRU�DOO�RI�WKH�UHVHDUFK�ZH�KDYH�XQGHUWDNHQ��,QGHHG��LQ�WKH�FDVH�RI�RQH�:HOOLQJWRQ�IDFWRU\��WKH�+5�PDQDJHU�DSSURDFKHG�XV�ZLWK�D�SURSRVDO�ZKLFK�SUHFLVHO\�ILWWHG�WKLV�DSSURDFK��6KH�KDG�LGHQWLILHG�D�SDUWLFXODUO\�HIIHFWLYH�WHDP�DQG�ZDV�LQWHUHVWHG�LQ�RXU�DQDO\VLV�RI�ZKDW�DFFRXQWHG�IRU�WKHLU�VXFFHVV��2XU�FXUUHQW�ZRUN�ZLWK�WKLV�RUJDQLVDWLRQ�LQYROYHV�H[SORULQJ�ZD\V�RI�XVLQJ�D�&('�DSSURDFK�WR�DVVLVW�RWKHU�WHDPV�WR�UHDFK�VLPLODU�OHYHOV�RI�VXFFHVV��,Q�VXP��RQH�RI�WKH�PRVW�VXFFHVVIXO��LQQRYDWLYH��DQG�UHZDUGLQJ�DVSHFWV�RI�RXU�/:3�UHVHDUFK�SURJUDPPH�KDV�EHHQ�WKH�H[WHQW�WR�ZKLFK�LW�KDV�GHYHORSHG�DQ�HIIHFWLYH�FROODERUDWLYH�SURJUDPPH�ZLWK�WKH�SHRSOH�ZKR�ZH�KRSH�ZLOO�EHQHILW�IURP�RXU�ILQGLQJV�
&RQFOXVLRQ�
7KLV�SDSHU�KDV�SURYLGHG�DQ�RYHUYLHZ�RI�WKH�JRDOV��PHWKRGV��DQDO\WLFDO�DSSURDFKHV�DQG�LPSOLFDWLRQV�RI�WKH�9LFWRULD�8QLYHUVLW\�RI�:HOOLQJWRQ�/DQJXDJH�LQ�WKH�:RUNSODFH�SURMHFW��7KH�SURMHFW�KDV�EURNHQ�QHZ�JURXQG�LQ�D�QXPEHU�RI�UHVSHFWV��,W�LV�WKH�ILUVW�SURMHFW�ZKLFK�KDV�H[DPLQHG�LQWHUDFWLRQ�LQ�VXFK�D�ZLGH�UDQJH�RI�1HZ�=HDODQG�ZRUNSODFHV��7KH�/:3�WHDP�KDV�JDWKHUHG�D�ZLGH�UDQJH�RI�PDWHULDO�IURP�D�GLYHUVH�VHW�RI�FRQWH[WV��DQG�GHYHORSHG�PHWKRGRORJLHV�DSSURSULDWH�WR�HDFK��7KH�GDWDEDVH�FRQVWLWXWHV�D�VKDUHG�UHVRXUFH�IRU�DOO�WHDP�PHPEHUV��,Q�XQGHUWDNLQJ�GHVFULSWLRQ�DQG�DQDO\VLV��GLIIHUHQW�UHVHDUFKHUV�KDYH�IRFXVVHG�RQ�GLIIHUHQW�DVSHFWV�RI�ZRUNSODFH�LQWHUDFWLRQ��LQFOXGLQJ�VSHFLILF�VSHHFK�IXQFWLRQV�DQG�SDUWLFXODU�VRFLROLQJXLVWLF�GLPHQVLRQV��7KH�SURMHFW�DV�D�ZKROH��KRZHYHU��LV�XQLILHG�E\�WKH�VRFLROLQJXLVWLF�IUDPHZRUN�ZLWKLQ�ZKLFK�WKH�DQDO\VHV�KDYH�EHHQ�XQGHUWDNHQ��ZLWK�D�SUHGRPLQDQWO\�G\QDPLF��VRFLDO�FRQVWUXFWLRQLVW�DSSURDFK�WR�WKH�DQDO\VLV�RI�WKH�GLVFRXUVH�
7KH�SURMHFW�LV�DQ�RQJRLQJ�RQH��7KH�QH[W�SDSHUV�LQ�WKH�VHULHV�RI�2FFDVLRQDO�3DSHUV��RI�ZKLFK�WKLV�LV�WKH�ILUVW��SURYLGH�PRUH�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKH�PHWKRGRORJ\�DQG�DQDO\VHV�EULHIO\�RXWOLQHG�LQ�WKLV�SDSHU��/DWHU�SDSHUV�ZLOO�DOVR�GRFXPHQW�UHVHDUFK�FXUUHQWO\�XQGHUZD\��EXW�QRW�\HW�FRPSOHWHG��RQ�WKH�UROH�RI�HPDLO�LQ�WKH�ZRUNSODFH��ZD\V�RI�GHOLQHDWLQJ�ZRUNSODFH�FXOWXUH�WKURXJK�ZRUNSODFH�GLVFRXUVH��DQG�HYLGHQFH�WKDW�VH[LVW�ODQJXDJH�LV�GLVDSSHDULQJ�IURP�ZULWWHQ�ZRUNSODFH�GRFXPHQWDWLRQ��7KH�VHULHV�ZLOO�VKRZFDVH�WKH�GLYHUVLW\�RI�WKH�UHVHDUFK�HPDQDWLQJ�IURP�WKLV�LQQRYDWLYH�SURMHFW��DQG�LOOXVWUDWH�WKH�SDUWLFXODU�VWUHQJWKV�RI�DSSOLHG�VRFLROLQJXLVWLF�UHVHDUFK�LQ�FRQVWUXFWLYHO\�FRQWULEXWLQJ�WR�RXU�XQGHUVWDQGLQJ�RI�FRPPXQLFDWLRQ�DW�ZRUN�

5HIHUHQFHV �
%DUJLHOD�&KLDSSLQL��)UDQFHVFD�DQG�6DQGUD�-��+DUULV�������0DQDJLQJ�/DQJXDJH��WKH�'LVFRXUVH�RI�&RUSRUDWH�0HHWLQJV��$PVWHUGDP��-RKQ�%HQMDPLQV�
%URZQ��3DVFDO�)RUWKFRPLQJ���0LJKW�EH�ZRUWK�JHWWLQJ�LW�GRQH�WKHQ���'LUHFWLYHV�LQ�D�1HZ�=HDODQG�)DFWRU\��0$�WKHVLV��9LFWRULD�8QLYHUVLW\�RI�:HOOLQJWRQ��:HOOLQJWRQ��1HZ�=HDODQG�
%URZQ��3DVFDO�DQG�/HVOLH�5REHUWVRQ�������&RQWH[WXDO�IDFWRUV�DQG�IDFWRU\�GLUHFWLYHV��3DSHU�
SUHVHQWHG�DW�WKH��WK�1HZ�=HDODQG�/DQJXDJH�DQG�6RFLHW\�&RQIHUHQFH��8QLYHUVLW\�RI�$XFNODQG�����-XQH�����-XO\�
%URZQ��3HQHORSH�DQG�6WHSKHQ�/HYLQVRQ�������3ROLWHQHVV��6RPH�8QLYHUVDOV�LQ�/DQJXDJH�8VDJH��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�
&DPHURQ��'HERUDK�������1RW�JHQGHU�GLIIHUHQFH�EXW�WKH�GLIIHUHQFH�JHQGHU�PDNHV��
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([SODQDWLRQ�LQ�UHVHDUFK�RQ�VH[�DQG�ODQJXDJH��,QWHUQDWLRQDO�-RXUQDO�RI�WKH�6RFLRORJ\�RI�/DQJXDJH�����������
&DVH��6XVDQ�6FKLFN�������*HQGHU��ODQJXDJH�DQG�WKH�SURIHVVLRQV��5HFRJQLWLRQ�RI�ZLGH�YHUEDO�UHSHUWRLUH�VSHHFK��6WXGLHV�LQ�WKH�/LQJXLVWLF�6FLHQFHV���������������
&RXSODQG��-XVWLQH��HG��������6PDOO�7DON��/RQGRQ��/RQJPDQ�
&UDZIRUG��0DU\�������7DONLQJ�'LIIHUHQFH��2Q�*HQGHU�DQG�/DQJXDJH��/RQGRQ��6DJH�
&R[��-RH�$���5D\PRQG�/��5HDG��DQG�3KLOLS�0��9DQ�$XNHQ�������0DOH�IHPDOH�GLIIHUHQFHV�LQ�FRPPXQLFDWLQJ�MRE�UHODWHG�KXPRU��$Q�H[SORUDWRU\�VWXG\��+XPRU��������������
'UHZ��3DXO�DQG�-RKQ�+HULWDJH��HGV��������7DON�DW�:RUN��,QWHUDFWLRQ�LQ�,QVWLWXWLRQDO�6HWWLQJV��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�
)DLUFORXJK��1RUPDQ�������/DQJXDJH�DQG�3RZHU��/RQGRQ��/RQJPDQ�
)DLUFORXJK��1RUPDQ�������&ULWLFDO�'LVFRXUVH�$QDO\VLV��3DSHUV�LQ�WKH�&ULWLFDO�6WXG\�RI�/DQJXDJH��/RQGRQ�DQG�1HZ�<RUN��/RQJPDQ�
+ROPHV��-DQHW�������
:RPHQ
V�ODQJXDJH
��$�IXQFWLRQDO�DSSURDFK��*HQHUDO�/LQJXLVWLFV���������������
+ROPHV��-DQHW�������:RPHQ��0HQ�DQG�3ROLWHQHVV��/RQGRQ��/RQJPDQ�
+ROPHV��-DQHW�����D��7DONLQJ�(QJOLVK�IURP���WR����&KDOOHQJHV�IRU�WKH�(6/�OHDUQHU��3OHQDU\�SDSHU�SUHVHQWHG�DW�&/(62/�&RQIHUHQFH��3DOPHUVWRQ�1RUWK��6HSWHPEHU������
+ROPHV��-DQHW�����E��1R�MRNLQJ�PDWWHU��7KH�IXQFWLRQV�RI�KXPRXU�LQ�WKH�ZRUNSODFH��3URFHHGLQJV�RI�WKH�$XVWUDOLDQ�/LQJXLVWLFV�6RFLHW\�&RQIHUHQFH��%ULVEDQH�8QLYHUVLW\�RI�4XHHQVODQG�-XO\�������KWWS���ZZZ�FOWU�XT�HGX�DX�DOV����
+ROPHV��-DQHW�����D��0DQDJLQJ�VRFLDO�WDON�DW�ZRUN��:KDW�GRHV�WKH�1(6%�ZRUNHU�QHHG�WR�NQRZ"�7KH�7(62/$1=�-RXUQDO���������
+ROPHV��-DQHW��HG������E��/DQJXDJH�LQ�6RFLHW\��6SHFLDO�,VVXH��&RPPXQLWLHV�RI�3UDFWLFH�LQ�/DQJXDJH�DQG�*HQGHU�5HVHDUFK������
+ROPHV��-DQHW�����D��:RPHQ�DW�ZRUN��$QDO\VLQJ�ZRPHQ
V�WDON�LQ�1HZ�=HDODQG�ZRUNSODFHV��$XVWUDOLDQ�5HYLHZ�RI�$SSOLHG�/LQJXLVWLFV��$5$/��������������
+ROPHV��-DQHW�����E��'RLQJ�FROOHJLDOLW\�DQG�NHHSLQJ�FRQWURO�DW�ZRUN��6PDOO�WDON�LQ�JRYHUQPHQW�GHSDUWPHQWV��,Q�-XVWLQH�&RXSODQG��HG��6PDOO�7DON��/RQGRQ��/RQJPDQ��������
+ROPHV��-DQHW�����F��7DONLQJ�(QJOLVK�IURP���WR����&KDOOHQJHV�IRU�(6/�OHDUQHUV�DW�ZRUN��,QWHUQDWLRQDO�-RXUQDO�RI�$SSOLHG�/LQJXLVWLFV����������������
+ROPHV��-DQHW�����G��3ROLWHQHVV��SRZHU�DQG�SURYRFDWLRQ��+RZ�KXPRXU�IXQFWLRQV�LQ�WKH�ZRUNSODFH��'LVFRXUVH�6WXGLHV���������������
+ROPHV��-DQHW��HG������H��*HQGHUHG�6SHHFK�LQ�6RFLDO�&RQWH[WV��3HUVSHFWLYHV�IURP�*RZQ�
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DQG�7RZQ��:HOOLQJWRQ��9LFWRULD�8QLYHUVLW\�3UHVV�
+ROPHV��-DQHW�IRUWKFRPLQJ�6RFLROLQJXLVWLFV��,QWHUQDWLRQDO�(QF\FORSHGLD�RI�6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV��1HZ�<RUN��(OVHYLHU�6FLHQFH��
+ROPHV��-DQHW��/RXLVH�%XUQV��0HUHGLWK�0DUUD��0DULD�6WXEEH�DQG�%HUQDGHWWH�9LQH��IRUWKFRPLQJ���0DQDJLQJ�GLVFRXUVH��LV�JHQGHU�DQ�LVVXH"�'LUHFWLYHV�DQG�KXPRXU�LQ�WKH�ZRUNSODFH���7R�DSSHDU�LQ�,QWHUQDWLRQDO�-RXUQDO�RI�:RPHQ�DQG�/HDGHUVKLS��
+ROPHV��-DQHW�DQG�5RVH�)LOODU\�������+DQGOLQJ�VPDOO�WDON�DW�ZRUN��&KDOOHQJHV�IRU�ZRUNHUV�ZLWK�LQWHOOHFWXDO�GLVDELOLWLHV��,QWHUQDWLRQDO�-RXUQDO�RI�'LVDELOLW\��'HYHORSPHQW�DQG�(GXFDWLRQ����������������
+ROPHV��-DQHW��5RVH�)LOODU\��0DULDQQH�0F/HRG�DQG�0DULD�6WXEEH�������'HYHORSLQJ�VNLOOV�IRU�VXFFHVVIXO�VRFLDO�LQWHUDFWLRQ�LQ�WKH�ZRUNSODFH��1HZ�=HDODQG�-RXUQDO�RI�'LVDELOLW\�6WXGLHV����������
+ROPHV��-DQHW�DQG�0HUHGLWK�0DUUD��IRUWKFRPLQJ�D���+XPRXU�DV�D�GLVFXUVLYH�ERXQGDU\�PDUNHU�LQ�VRFLDO�LQWHUDFWLRQ���7R�DSSHDU�LQ�$��'XV]DN��HG��8V�DQG�7KHP��$PVWHUGDP��-RKQ�%HQMDPLQV��
+ROPHV��-DQHW�DQG�0HUHGLWK�0DUUD��IRUWKFRPLQJ�E���2YHU�WKH�HGJH"�6XEYHUVLYH�KXPRXU�EHWZHHQ�FROOHDJXHV�DQG�IULHQGV���7R�DSSHDU�LQ�+XPRU��
+ROPHV��-DQHW�DQG�0HUHGLWK�0DUUD��IRUWKFRPLQJ�F���+DYLQJ�D�ODXJK�DW�ZRUN��+RZ�KXPRXU�FRQWULEXWHV�WR�ZRUNSODFH�FXOWXUH�
+ROPHV��-DQHW��0HUHGLWK�0DUUD�DQG�/RXLVH�%XUQV��IRUWKFRPLQJ���$�TXDQWLWDWLYH�DQDO\VLV�RI�JHQGHU�DQG�KXPRXU�LQ�PHHWLQJV���7R�DSSHDU�LQ�/DQJXDJH�LQ�WKH�:RUNSODFH�2FFDVLRQDO�3DSHUV��
+ROPHV��-DQHW�DQG�0DULD�6WXEEH��IRUWKFRPLQJ���'LVFRXUVH�LQ�JHQGHUHG�ZRUNSODFHV��+RZ�GR�ZRPHQ�PDQDJH�LW"�,Q�-DQHW�+ROPHV�DQG�0LULDP�0H\HUKRII��HGV��+DQGERRN�RI�/DQJXDJH�DQG�*HQGHU��2[IRUG��%ODFNZHOO�
+ROPHV��-DQHW��0DULD�6WXEEH�DQG�%HUQDGHWWH�9LQH�������&RQVWUXFWLQJ�SURIHVVLRQDO�LGHQWLW\���GRLQJ�SRZHU��LQ�SROLF\�XQLWV��,Q�6ULNDQW�6ULNDQW�DQG�&HOLD�5REHUWV��HGV��'LVFRXUVH�LQ�WKH�:RUNSODFH��&RPPXQLFDWLRQ�LQ�,QVWLWXWLRQDO�DQG�3URIHVVLRQDO�6HWWLQJV��7KH�+DJXH��0RXWRQ����������
+XQVWRQ��6XVDQ��HG���������/DQJXDJH�DW�:RUN��6HOHFWHG�3DSHUV�IURP�WKH�$QQXDO�0HHWLQJ�RI�WKH�%ULWLVK�$VVRFLDWLRQ�RI�$SSOLHG�/LQJXLVWLFV��8QLYHUVLW\�RI�%LUPLQJKDP��6HSWHPEHU�������&OHYHGRQ��%ULWLVK�$VVRFLDWLRQ�RI�$SSOLHG�/LQJXLVWLFV�LQ�DVVRFLDWLRQ�ZLWK�0XOWLOLQJXDO�0DWWHUV�
-DPHV��'HERUDK��DQG�-DQLFH�'UDNLFK�������8QGHUVWDQGLQJ�JHQGHU�GLIIHUHQFHV�LQ�DPRXQW�RI�WDON��,Q�'HERUDK�7DQQHQ��HG���*HQGHU�DQG�&RQYHUVDWLRQDO�,QWHUDFWLRQ��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV����������
-RQHV��'HERUDK�DQG�0DULD�6WXEEH��IRUWKFRPLQJ���&RPPXQLFDWLRQ�DQG�WKH�UHIOHFWLYH�SUDFWLWLRQHU��$�VKDUHG�SHUVSHFWLYH�IURP�VRFLROLQJXLVWLFV�DQG�RUJDQLVDWLRQDO�FRPPXQLFDWLRQ���7R�DSSHDU�LQ�&KULV�&DQGOLQ�DQG�6ULNDQW�6DUDQJL��HGV���6SHFLDO�,VVXH�RI�-RXUQDO�RI�$SSOLHG�
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/LQJXLVWLFV��
/DERY��:LOOLDP�������/DQJXDJH�LQ�WKH�,QQHU�&LW\��6WXGLHV�LQ�WKH�%ODFN�(QJOLVK�9HUQDFXODU��3KLODGHOSKLD��8QLYHUVLW\�RI�3HQQV\OYDQLD�3UHVV�
0DUUD��0HUHGLWK��������0\�MRE¶V�D�MRNH����+XPRXU�LQ�WKH�ZRUNSODFH��7H�5HR�������������
0DUUD��0HUHGLWK��������6R�ZH
OO�GR�WKLV«���7KH�GHFLVLRQ�PDNLQJ�SURFHVV�LQ�1HZ�=HDODQG�
EXVLQHVV�PHHWLQJV��3DSHU�SUHVHQWHG�DW�WKH��WK�1HZ�=HDODQG�/DQJXDJH�LQ�6RFLHW\�&RQIHUHQFH��8QLYHUVLW\�RI�$XFNODQG�����-XQH�����-XO\�
0DUUD��0HUHGLWK��IRUWKFRPLQJ���'HFLVLRQV�LQ�1HZ�=HDODQG�%XVLQHVV�0HHWLQJV��3K'�7KHVLV��9LFWRULD�8QLYHUVLW\�RI�:HOOLQJWRQ��:HOOLQJWRQ��1HZ�=HDODQG�
0RWW��+HOHQ�DQG�+HOHQ�3HWULH�������:RUNSODFH�LQWHUDFWLRQV��ZRPHQ
V�OLQJXLVWLF�EHKDYLRXU��-RXUQDO�RI�/DQJXDJH�DQG�6RFLDO�3V\FKRORJ\����������������
3DWHPDQ��7UHYRU�������/DQJXDJH��7UXWK�DQG�3ROLWLFV��/HZHV��(QJODQG��-HDQ�6WURXG�
5REHUWV��&HOLD��7RP�-XSS�DQG�(YHO\Q�'DYLHV�������/DQJXDJH�DQG�'LVFULPLQDWLRQ��$�6WXG\�RI�&RPPXQLFDWLRQ�LQ�0XOWL�HWKQLF�:RUNSODFHV��/RQGRQ��/RQJPDQ�
6DUDQJL��6ULNDQW�DQG�6WHIDDQ�6OHPEURXFN�������/DQJXDJH��%XUHDXFUDF\�DQG�6RFLDO�&RQWURO��/RQGRQ��/RQJPDQ�
6ULNDQW��6ULNDQW�DQG�&HOLD�5REHUWV��HGV���������'LVFRXUVH�LQ�WKH�:RUNSODFH��&RPPXQLFDWLRQ�LQ�,QVWLWXWLRQDO�DQG�3URIHVVLRQDO�6HWWLQJV��7KH�+DJXH��0RXWRQ�
6WXEEH��0DULD�������7DONLQJ�DW�FURVV�SXUSRVHV"�7KH�HIIHFW�RI�JHQGHU�RQ�1HZ�=HDODQG�SULPDU\�VFKRRO�FKLOGUHQ
V�LQWHUDFWLRQ�VWUDWHJLHV�LQ�SDLU�GLVFXVVLRQV��9LFWRULD�8QLYHUVLW\�RI�:HOOLQJWRQ��0$�7KHVLV�
6WXEEH��0DULD�����D��5HVHDUFKLQJ�ODQJXDJH�LQ�WKH�ZRUNSODFH��D�SDUWLFLSDWRU\�PRGHO��3URFHHGLQJV�RI�WKH�$XVWUDOLDQ�/LQJXLVWLFV�6RFLHW\�&RQIHUHQFH��%ULVEDQH�8QLYHUVLW\�RI�4XHHQVODQG�-XO\�������KWWS���ZZZ�FOWU�XT�HGX�DX�DOV����
6WXEEH��0DULD�����E��6WULNLQJ�D�EDODQFH��/DQJXDJH��JHQGHU�DQG�SURIHVVLRQDO�LGHQWLW\��3URFHHGLQJV�RI�WKH�)LIWK�%HUNHOH\�:RPHQ�DQG�/DQJXDJH�&RQIHUHQFH��%HUNHOH\�:RPHQ�DQG�/DQJXDJH�*URXS��8QLYHUVLW\�RI�&DOLIRUQLD����������
6WXEEH��0DULD��IRUWKFRPLQJ�D���)URP�RIILFH�WR�SURGXFWLRQ�OLQH��FROOHFWLQJ�GDWD�IRU�WKH�:HOOLQJWRQ�/DQJXDJH�LQ�WKH�:RUNSODFH�3URMHFW��/DQJXDJH�LQ�WKH�:RUNSODFH�2FFDVLRQDO�3DSHUV���
6WXEEH��0DULD��IRUWKFRPLQJ�E����,
YH�JRW�D�OLWWOH�SUREOHP���7KH�GLVFRXUVH�RUJDQLVDWLRQ�RI�WDVN�RULHQWHG�GLVFXVVLRQV�LQ�SURIHVVLRQDO�ZRUNSODFHV���7R�DSSHDU�LQ�/DQJXDJH�LQ�WKH�:RUNSODFH�2FFDVLRQDO�3DSHUV��
6WXEEH��0DULD��IRUWKFRPLQJ�F���0LVFRPPXQLFDWLRQ�DQG�3UREOHPDWLF�'LVFRXUVH�LQ�WKH�:RUNSODFH��3K'�7KHVLV��9LFWRULD�8QLYHUVLW\�RI�:HOOLQJWRQ��:HOOLQJWRQ��1HZ�=HDODQG�
6WXEEH��0DULD�DQG�-DQHW�+ROPHV�������7DONLQJ�0DRUL�RU�3DNHKD��6LJQDOOLQJ�LGHQWLW\�LQ�
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GLVFRXUVH��,Q�$OODQ�%HOO�DQG�.RHQUDDG�.XLSHU��HGV��1HZ�=HDODQG�(QJOLVK��$PVWHUGDP�3KLODGHOSKLD��-RKQ�%HQMDPLQV����������
6WXEEH��0DULD�DQG�0HJDQ�,QJOH�������&ROOHFWLQJ�QDWXUDO�LQWHUDFWLRQ�GDWD�LQ�D�IDFWRU\��VRPH�PHWKRGRORJLFDO�FKDOOHQJHV��3DSHU�SUHVHQWHG�DW�0XUGRFK�6\PSRVLXP�RQ�7DON�LQ�,QWHUDFWLRQ��3HUWK��6HSWHPEHU�
6WXEEH��0DULD�DQG�%HUQDGHWWH�9LQH�������6ZLQJV�DQG�URXQGDERXWV��*HWWLQJ�WKLQJV�GRQH�DW�ZRUN��7H�5HR�������������
6WXEEH��0DULD��-DQHW�+ROPHV��%HUQDGHWWH�9LQH��0HUHGLWK�0DUUD�������)RUJHW�0DUV�DQG�9HQXV��OHW
V�JHW�EDFN�WR�HDUWK��&KDOOHQJLQJ�VWHUHRW\SHV�LQ�WKH�ZRUNSODFH��,Q�-DQHW�+ROPHV��HG��*HQGHUHG�6SHHFK�LQ�6RFLDO�&RQWH[W��3HUVSHFWLYHV�IURP�*RZQ�	�7RZQ��:HOOLQJWRQ��9LFWRULD�8QLYHUVLW\�3UHVV����������
9LQH��%HUQDGHWWH��������$Q\ZD\�ZH
UH�QRW�%ULWLVK���$�6RFLDO�'LDOHFW�6WXG\�RI�7ZR�)HDWXUHV�RI�WKH�6SHHFK�RI����3DNHKD�:DQJDQXL�:RPHQ��8QSXEOLVKHG�0$�WKHVLV��9LFWRULD�8QLYHUVLW\�RI�:HOOLQJWRQ��:HOOLQJWRQ��1HZ�=HDODQG�
9LQH��%HUQDGHWWH�������*HWWLQJ�WKLQJV�GRQH��0DQDJHUV�DW�ZRUN��3DSHU�SUHVHQWHG�DW�WKH���WK�/LQJXLVWLFV�6RFLHW\�&RQIHUHQFH��0DVVH\�8QLYHUVLW\��������1RYHPEHU�
9LQH��%HUQDGHWWH��IRUWKFRPLQJ���3RZHU�DQG�'LUHFWLYHV�LQ�1HZ�=HDODQG�:RUNSODFHV��3K'�WKHVLV��9LFWRULD�8QLYHUVLW\�RI�:HOOLQJWRQ��:HOOLQJWRQ��1HZ�=HDODQG�
:DOGYRJHO��-RDQ��IRUWKFRPLQJ���(PDLO�DQG�ZRUNSODFH�FRPPXQLFDWLRQ��$�OLWHUDWXUH�UHYLHZ���7R�DSSHDU�LQ�/DQJXDJH�LQ�WKH�:RUNSODFH�2FFDVLRQDO�3DSHUV��
:HQJHU��(WLHQQH�������&RPPXQLWLHV�RI�3UDFWLFH��/HDUQLQJ��0HDQLQJ��DQG�,GHQWLW\��&DPEULGJH�DQG�1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV�
:LOOLDPV��0DULRQ�������
/DQJXDJH�WDXJKW�IRU�PHHWLQJV�DQG�ODQJXDJH�XVHG�LQ�PHHWLQJV��,V�WKHUH�DQ\WKLQJ�LQ�FRPPRQ"
�$SSOLHG�/LQJXLVWLFV�������������

��
-$1(7�+2/0(6�LV�WKH�'LUHFWRU�RI�9LFWRULD�8QLYHUVLW\¶V�/DQJXDJH�LQ�WKH�:RUNSODFH�3URMHFW��6KH�KROGV�D�SHUVRQDO�&KDLU�LQ�/LQJXLVWLFV�DQG�WHDFKHV�D�YDULHW\�RI�VRFLROLQJXLVWLFV�FRXUVHV��6KH�KDV�SXEOLVKHG�RQ�D�ZLGH�UDQJH�RI�WRSLFV�LQFOXGLQJ�1HZ�=HDODQG�(QJOLVK��ODQJXDJH�DQG�JHQGHU��VH[LVW�ODQJXDJH��SUDJPDWLF�SDUWLFOHV��FRPSOLPHQWV�DQG�DSRORJLHV��DQG�PRVW�UHFHQWO\�RQ�ODQJXDJH�LQ�WKH�ZRUNSODFH��+HU�SXEOLFDWLRQV�LQFOXGH�D�WH[WERRN��$Q�,QWURGXFWLRQ�WR�6RFLROLQJXLVWLFV��QRZ�LQ�LWV�VHFRQG�HGLWLRQ��DQG�D�ERRN�RQ�ODQJXDJH�DQG�JHQGHU��:RPHQ��0HQ�DQG�3ROLWHQHVV�

��
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