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0RUH�UHFHQWO\��WKH�PHWKRGRORJ\�KDV�EHHQ�DGDSWHG�WR�FROOHFW�GLIIHUHQW�W\SHV�RI�GDWD�IURP�D�ZLGHU�UDQJH�RI�ZRUNSODFHV��7KHVH�GDWDVHWV�LQFOXGH�IRUPDO�PHHWLQJV�LQ�ODUJH�FRUSRUDWH�FRPPHUFLDO�RUJDQLVDWLRQV�VXFK�DV�0RELO�2LO��1=��/WG�DQG�1HZ�=HDODQG�7HOHFRP��URXWLQH�ZRUN�DQG�VRFLDO�LQWHUDFWLRQV�LQ�VPDOO�SULYDWH�
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EXVLQHVVHV�VXFK�DV�JDUGHQ�FHQWUHV�LQ�WKH�+DZNHV�%D\�DUHD��GLUHFWLYHV�LQ�D�KLGH�WDQQLQJ�IDFWRU\�LQ�$XFNODQG��DQG�IDFWRU\�IORRU�LQWHUDFWLRQV�LQ�D�:HOOLQJWRQ�VRDS�SURGXFWV�IDFWRU\��
7KH�)DFWRU\�3LORW�6WXG\
7KH�UHVHDUFK�WHDP�ZDV�DSSURDFKHG�E\�D�PDQDJHU�IURP�D�:HOOLQJWRQ�VRDS�SURGXFWV�IDFWRU\�ZKR�ZDV�LQWHUHVWHG�LQ�FROODERUDWLQJ�ZLWK�WKH�SURMHFW�WHDP�RQ�VRPH�DFWLRQ�UHVHDUFK¶�UHODWLQJ�WR�WKH�HYDOXDWLRQ�DQG�GHYHORSPHQW�RI�FRPPXQLFDWLRQ�LQ�VHOI�PDQDJLQJ�WHDPV�DW�WKH�IDFWRU\��7KH�FRPSDQ\�ZDV�KDSS\�IRU�WKLV�FROODERUDWLRQ�WR�EHFRPH�D�SDUW�RI�WKH�ZLGHU�SURMHFW�
:H�ZHUH�RIIHUHG�WKH�RSSRUWXQLW\�RI�ZRUNLQJ�ZLWK�D�SURGXFWLRQ�WHDP��WKH�µ3RZHU�5DQJHUV¶>LL@��FRQVLGHUHG�WR�EH�D�WRS�SHUIRUPLQJ�WHDP�LQ�WKH�SODQW��7KH�WHDP�FRRUGLQDWRU��7&2��ZDV�SDUWLFXODUO\�LQWHUHVWHG�LQ�IXUWKHU�LPSURYLQJ�

FRPPXQLFDWLRQ�ZLWKLQ�KHU�RZQ�WHDP��ZKLOH�WKH�IDFWRU\�PDQDJHPHQW�ZDQWHG�LQIRUPDWLRQ�WKDW�WKH\�FRXOG�XVH�WR�DVVLVW�RWKHU�WHDPV�SHUIRUP�WR�D�VLPLODU�VWDQGDUG��7KH�UHVHDUFK�WHDP�KRSHG�WR�XVH�ERWK�WKH�GDWD�FROOHFWHG��DQG�WKH�FROODERUDWLYH�DFWLRQ�UHVHDUFK�SURFHVV�LWVHOI��DV�D�EDVLV�IRU�GHYHORSLQJ�D�PRUH�ZLGHO\�DSSOLFDEOH�FRPPXQLFDWLRQ�HYDOXDWLRQ�DQG�GHYHORSPHQW�PRGHO�IRU�XVH�LQ�1HZ�=HDODQG�ZRUNSODFHV�
2XU�LQLWLDO�GLVFXVVLRQV�ZLWK�WKH�7&2��DQG�D�WRXU�RI�WKH�YHU\�EXV\�DQG�QRLV\�IDFWRU\�IORRU��YHU\�TXLFNO\�LPSUHVVHG�RQ�XV�WKDW�RXU�H[LVWLQJ�PHWKRGRORJ\�ZRXOG�KDYH�WR�EH�VXEVWDQWLDOO\�DGDSWHG�LQ�RUGHU�IRU�XV�WR�FROOHFW�DQ\�XVHIXO�GDWD�LQ�WKLV�VHWWLQJ��,W�ZDV�WKHUHIRUH�GHFLGHG�WKDW�DV�D�ILUVW�VWHS�ZH�ZRXOG�XQGHUWDNH�D�SLORW�VWXG\�WR�FROOHFW�VRPH�EDVHOLQH�LQIRUPDWLRQ��DQG�WR�GHWHUPLQH�WKH�IHDVLELOLW\�RI�FROOHFWLQJ�D�GDWDVHW�WKDW�ZRXOG�PHHW�RXU�MRLQW�REMHFWLYHV��7KLV�SLORW�ZRXOG�DOVR�VHUYH�DV�D�PHDQV�RI�WULDOOLQJ�WKH�QHFHVVDU\�DGDSWDWLRQV�WR�RXU�H[LVWLQJ�PHWKRGRORJ\��
7HDP�3URILOH
7KH�SULPDU\�ODQJXDJH�RI�FRPPXQLFDWLRQ�LQ�WKH�IDFWRU\�LV�(QJOLVK��DOWKRXJK�WKH�ZRUNIRUFH�LV�PXOWLFXOWXUDO��ZLWK�PDQ\�SHRSOH�IRU�ZKRP�(QJOLVK�LV�D�VHFRQG�ODQJXDJH��7KLV�SDUWLFXODU�GHSDUWPHQW�RI�WKH�IDFWRU\�UXQV�D����KRXU���GD\V�D�ZHHN�RSHUDWLRQ��ZLWK�HDFK�WHDP�ZRUNLQJ�IRXU�GD\V�RQ��IRXU�GD\V�RII��7KH�µ3RZHU�5DQJHUV¶�FRUH�WHDP�DW�WKH�WLPH�RI�WKH�SLORW�VWXG\�KDG����PHPEHUV��ZDV�SUHGRPLQDQWO\�PDOH��ZLWK�RQO\���ZRPHQ���DQG�LQFOXGHG�PRUH�WKDQ�����0DRUL�DQG�3DFLILF�,VODQG�VWDII��KDOI�RI�ZKRP�ZHUH�6DPRDQ�
7KH�SURGXFWLRQ�WHDP�ZRUNV�LQ�WZR�VHSDUDWH�DUHDV��2QH�LV�D�PDQXIDFWXULQJ�DUHD�XSVWDLUV��ZKHUH�RSHUDWLRQV�DUH�PRQLWRUHG�IURP�D�FRPSXWHULVHG�FRQWURO�URRP��3HRSOH�DUH�FRQVWDQWO\�PRYLQJ�LQ�DQG�RXW�RI�WKLV�URRP��D�UDGLR�LV�RQ�DOO�GD\�ORQJ��DQG�WKHUH�LV�D�UDGLR�LQWHUFRP�ZKLFK�LV�DOVR�LQ�UHJXODU�XVH��7KH�VHFRQG�DUHD�LV�WKH�SDFNLQJ�OLQH�RQ�WKH�IDFWRU\¶V�JURXQG�IORRU��+HUH��WDON�RIWHQ�RFFXUV�RQO\�LQWHUPLWWHQWO\�LQ�RUGHU�WR�LPSDUW�VSHFLILF�LQIRUPDWLRQ�RU�LQVWUXFWLRQV��DQG�WKH�ZRUNHUV�PRYH�DURXQG�D�ORW�DV�WKH\�PRQLWRU�PDFKLQHU\��7KH�SDFNLQJ�WHDP�RQO\�PHHWV�WRJHWKHU�RQFH�D�GD\�DW�WKH�VWDUW�RI�HDFK����KRXU�VKLIW��7KH�PDQXIDFWXUHUV�KROG�WKHLU�RZQ�VKRUW�EULHILQJ��0DQXIDFWXULQJ�VWDII�DQG�SDFNLQJ�OLQH�VWDII�GR�QRW�LQWHUDFW�SK\VLFDOO\�GXULQJ�WKH�FRXUVH�RI�WKH�GD\��H[FHSW�LI�DQ�HIIRUW�LV�PDGH�E\�LQGLYLGXDOV�WR�PDNH�IDFH�WR�IDFH�FRQWDFW��&RQWDFW�EHWZHHQ�PDQXIDFWXUHUV�SDFNLQJ�OLQH�VWRUHV�LV�PDLQWDLQHG�PDLQO\�WKURXJK�XVH�RI�WKH�IDFWRU\�ZLGH�LQWHUFRP�UDGLR�V\VWHP�RU�WHOHSKRQH�FDOOV�
0HWKRGRORJLFDO�FKDOOHQJHV
$V�WKH�EULHI�µVQDSVKRW¶�DERYH�FOHDUO\�VKRZV��WKHUH�ZHUH�D�QXPEHU�RI�FKDOOHQJLQJ�WHFKQLFDO�DQG�ORJLVWLFDO�SUREOHPV�WR�UHVROYH�EHIRUH�ZH�FRXOG�VXFFHVVIXOO\�FROOHFW�QDWXUDO�LQWHUDFWLRQ�GDWD�LQ�WKLV�HQYLURQPHQW��:H�DOVR�IDFHG�VRPH�WULFN\�HWKLFDO�LVVXHV�DURXQG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�UHVHDUFK�WHDP��IDFWRU\�
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PDQDJHPHQW�DQG�WKH�SDUWLFLSDQWV�WKHPVHOYHV��7KHVH�LVVXHV�DUH�EULHIO\�RXWOLQHG�EHORZ�
/RJLVWLFDO�VDPSOLQJ�LVVXHV�
V JDLQLQJ�VXIILFLHQW�XQGHUVWDQGLQJ�RI�DQ�XQIDPLOLDU�ZRUNLQJ�HQYLURQPHQW�DQG�FXOWXUH�WR�DOORZ�PHDQLQJIXO�DQDO\VLV�DQG�LQWHUSUHWDWLRQ�RI�WKH�GDWD�
V LGHQWLI\LQJ�DQG�FROOHFWLQJ�D�XVHIXO�DQG�UHSUHVHQWDWLYH�VDPSOH�RI�QDWXUDO�LQWHUDFWLRQ�GDWD�IURP�D�GLVSHUVHG�ZRUNIRUFH HQJDJLQJ�LQ�OLPLWHG�IDFH�WR�IDFH�LQWHUDFWLRQ�
V EDODQFLQJ�WKH�QHHG�WR�KDYH�DQ�RXWVLGHU�RQ�VLWH�WR�GR�WKH�UHFRUGLQJ�ZLWK�WKH�DLP�RI�REVHUYLQJ�DQG�UHFRUGLQJ�QDWXUDO�LQWHUDFWLRQ�SDWWHUQV�
V SK\VLFDO�DVSHFWV�RI�UHFRUGLQJ��H�J��VDIH�SODFHPHQW�FDUU\LQJ�RI�HTXLSPHQW��URXWLQHV�IRU�FKDQJLQJ�DQG�VWRULQJ�WDSHV�ZKHQ�LQIRUPDQWV�PRYH�DURXQG�FRQVWDQWO\
V REWDLQLQJ�HVVHQWLDO�FRQWH[WXDO�LQIRUPDWLRQ�DERXW�HDFK�LQWHUDFWLRQ�
V ORVV�RI�QRQ�YHUEDO�GDWD�LQ�DQ�HQYLURQPHQW�ZKHUH�VLJQDOV�DQG�JHVWXUHV�DUH�DQ�LPSRUWDQW�FKDQQHO�RI�FRPPXQLFDWLRQ�
7HFKQLFDO�LVVXHV
V REWDLQLQJ�JRRG�UHFRUGLQJ�TXDOLW\�LQ�VXFK�D�QRLV\�HQYLURQPHQW��DQG�LQ�D�UDQJH�RI�GLIIHUHQW�VLWXDWLRQV
V PDWFKLQJ�HTXLSPHQW�WR�WKH�FRQGLWLRQV��VDIHW\��FRPIRUW��XQREWUXVLYHQHVV��VHFXULW\�
V OLPLWDWLRQV�RQ�WKH�OHQJWK�RI�WLPH�ZH�FRXOG�UHFRUG�DW�D�VWUHWFK��WDSH�OHQJWK��EDWWHULHV�SRZHU�
(WKLFDO��UHODWLRQVKLS�LVVXHV
V JDLQLQJ�WKH�WUXVW�DQG�FRRSHUDWLRQ�RI�WHDP�PHPEHUV
V HQVXULQJ�DOO�UHFRUGLQJ�QRWHWDNLQJ�LV�GRQH�ZLWK�LQIRUPHG�FRQVHQW��DQG�WKDW�DOO�SDUWLFLSDQWV�IHHO�DEOH�WR�ZLWKGUDZ�IURP�DOO�RU�DQ\�UHFRUGLQJ�
V HQVXULQJ�WKDW�FRQVHQW�LV�IUHHO\�JLYHQ��DQG�QRW�VLPSO\�FRPSOLDQFH�ZLWK�PDQDJHPHQW�ZLVKHV
V EXLOGLQJ�LQ�µIDFH�YDOLGLW\¶��HQVXULQJ�WKDW�SDUWLFLSDQWV�XQGHUVWDQG�IXOO\�ZKDW�ZH�DUH�GRLQJ�DQG�ZK\��DQG�WKDW�WKH\�DUH�VDWLVILHG�ZLWK�WKH�OHYHO�RI�IHHGEDFN�WKH\�ZLOO�JHW�
$GDSWHG�PHWKRGRORJ\
2XU�NH\�REMHFWLYH�ZDV�WR�UHWDLQ�WKH�SDUWLFLSDWRU\�DSSURDFK�WKDW�FKDUDFWHULVHG�RXU�H[LVWLQJ�PHWKRGRORJ\��DQG�WR�HQVXUH�WKDW�LQGLYLGXDOV�VWLOO�KDG�PD[LPXP�FRQWURO�RYHU�ZKDW�GDWD�ZDV�FROOHFWHG�IURP�WKHP��+RZHYHU�WKH�GDWD�FROOHFWLRQ�SURFHVV�ZRXOG�FOHDUO\�KDYH�WR�EH�PXFK�PRUH�µKDQGV�RQ¶�WKDQ�EHIRUH��LW�ZRXOG�QRW�EH�SRVVLEOH�MXVW�WR�KDQG�RYHU�WKH�WDVN�RI�VHOHFWLQJ�DQG�UHFRUGLQJ�LQWHUDFWLRQV�WR�ZRUNSODFH�YROXQWHHUV�DV�ZH�KDG�GRQH�SUHYLRXVO\��DV�WKLV�VRUW�RI�DFWLYLW\�LV�QRW�FRPSDWLEOH�ZLWK�WKH�QDWXUH�RI�ZRUN�LQ�D�IDFWRU\��
7KH�DSSURDFK�ZH�WRRN��RQ�WKH�VXJJHVWLRQ�RI�WKH�7&2��ZDV�IRU�KHU�WR�LQWURGXFH�RXU�ILHOGZRUNHU��0HJDQ�,QJOH��WR�WKH�WHDP�RYHU�VHYHUDO�VKLIWV��,QLWLDOO\�VKH�ZRXOG�EH�WKHUH�RQO\�DV�DQ�REVHUYHU��DQG�WKHQ�JUDGXDOO\�WU\�RXW�WKH�UHFRUGLQJ�HTXLSPHQW�DV�WKH�WHDP�PHPEHUV�EHFDPH�PRUH�IDPLOLDU�DQG�FRPIRUWDEOH�ZLWK�WKH�LGHD�
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RI�WKH�VWXG\��DQG�ZHUH�LQ�D�SRVLWLRQ�WR�JLYH�WKHLU�LQIRUPHG�FRQVHQW��7KH�SLORW�VWXG\�ZDV�FDUULHG�RXW�RYHU�D�SHULRG�RI�VHYHUDO�ZHHNV��DQG�KDG�WKUHH�PDLQ�VWDJHV��
��([WHQVLYH�REVHUYDWLRQ
2XU�ILHOGZRUNHU�VSHQW�D�WRWDO�RI����KRXUV�RYHU�WZR���GD\�VKLIWV�RQ�LQLWLDO�REVHUYDWLRQV��7KLV�DOORZHG�KHU��L��WR�EHFRPH�IDPLOLDU�ZLWK�WKH�IDFWRU\�OD\RXW�DQG�SURFHGXUHV��WKH�WHDP¶V�ZRUN�DQG�FRPPXQLFDWLRQ�SDWWHUQV��DQG�WHDP�G\QDPLFV���LL��WR�LQYHVWLJDWH�SRWHQWLDO�UHFRUGLQJ�VLWXDWLRQV�DQG�LGHQWLI\�WHFKQLFDO�SUREOHPV��DQG�LLL��WR�JDLQ�WKH�DFFHSWDQFH�RI�WKH�ZRUNHUV�
,QLWLDOO\�WKH�WHDP�ZDV�ZDU\�RI�WKH�ILHOGZRUNHU��DQG�VRPHZKDW�VXVSLFLRXV�RI�ZKDW�VKH�ZDV�GRLQJ�WKHUH��7KH\�ZDQWHG�WR�NQRZ�ZK\�D�JURXS�RI�XQLYHUVLW\�UHVHDUFKHUV�ZRXOG�ZDQW�WR�UHFRUG�WKHP��³:KR�FRXOG�EH�LQWHUHVWHG�LQ�ZKDW�ZH�VD\"́ ��ZKDW�WKH�WHDP�ZRXOG�JHW�RXW�RI�WKH�SURFHVV��DQG�ZKR�ZRXOG�EH�DOORZHG�WR�ORRN�DW�WKH�LQIRUPDWLRQ�RU�OLVWHQ�WR�WKH�UHFRUGLQJV��6KH�ZDV�DOVR�YHU\�FRQVFLRXV�RI�EHLQJ�D�\RXQJ�(XURSHDQ�IHPDOH�IURP�D�XQLYHUVLW\�EDFNJURXQG�JRLQJ�LQWR�D�ZRUNSODFH�ZKHUH�SHRSOH�KDG�OHVV�IRUPDO�HGXFDWLRQ��DQG�ZKHUH�WKH�PDMRULW\�RI�SHRSOH�ZHUH�ROGHU�PHQ�IURP�D�UDQJH�RI�GLIIHUHQW�HWKQLF�JURXSV��
7KH�7&2�ZDV�DQ�LQYDOXDEOH�JR�EHWZHHQ��VPRRWKLQJ�WKH�UHODWLRQVKLS�ZLWK�WKH�UHVW�RI�WKH�WHDP��DQG�SURYLGLQJ�D�ZHDOWK�RI�EDFNJURXQG�LQIRUPDWLRQ�DERXW�WKH�WHDP�DQG�KHU�RZQ�FRPPXQLFDWLRQ�DQG�ZRUN�SUDFWLFHV��$W�KHU�VXJJHVWLRQ��WKH�ILHOGZRUNHU�DSSURDFKHG�HDFK�WHDP�PHPEHU�LQGLYLGXDOO\�GXULQJ�WKLV�SHULRG�WR�LQWURGXFH�WKH�VWXG\��GLVFXVV�WKHLU�ZRUN�UROHV�DQG�SUDFWLFHV��DQG�JHQHUDOO\�HVWDEOLVK�DQ�RQJRLQJ�UDSSRUW��6KH�DOVR�H[SODLQHG�WKDW�ZH�ZRXOG�EH�WDNLQJ�DQ�µDSSUHFLDWLYH�LQTXLU\¶>LLL@�DSSURDFK�WR�WKH�GDWD��+DPPRQG���������DQG�WKDW�RWKHU�IDFWRU\�VWDII��LQFOXGLQJ�PDQDJHPHQW�ZRXOG�QRW�EH�DOORZHG�WR�OLVWHQ�WR�WKH�UHFRUGLQJV�ZLWKRXW�WKH�H[SUHVV�SHUPLVVLRQ�RI�WKRVH�LQYROYHG��7KH�RQH�WR�RQH�DSSURDFK�ZDV�VXJJHVWHG�E\�WKH�7&2��EHFDXVH�VKH�FRQVLGHUHG�LW�ZDV�QHLWKHU�SUDFWLFDO�QRU�FXOWXUDOO\�DSSURSULDWH�IRU�XV�WR�WDON�WR�WKH�WHDP�IRUPDOO\�DV�D�JURXS�DERXW�WKH�SURMHFW��+HU�H[SHULHQFH�ZDV�WKDW�SHRSOH�ZRXOG�IHHO�IUHHU�WR�DVN�TXHVWLRQV�DQG�YRLFH�WKHLU�UHVHUYDWLRQV�LI�DSSURDFKHG�LQGLYLGXDOO\��7KLV�ZDV�HVSHFLDOO\�LPSRUWDQW�ZKHQ�LW�FDPH�WR�WKH�SRLQW�RI�DVNLQJ�IRU�IRUPDO�FRQVHQW�WR�EH�UHFRUGHG��VR�WKLV�VWUDWHJ\�ZDV�DGRSWHG�DV�WKH�EHVW�ZD\�RI�HQVXULQJ�WKDW�WHDP�PHPEHUV�ZRXOG�QRW�IHHO�SUHVVXUHG�WR�SDUWLFLSDWH�LQ�WKH�SLORW�VWXG\��
��7HFKQLFDO�FKHFNV
6\VWHPDWLF�WHFKQLFDO�FKHFNV�ZHUH�FDUULHG�RXW�WR�HVWDEOLVK�WKH�EHVW�FRPELQDWLRQV�RI�HTXLSPHQW�WR�XVH�LQ�GLIIHUHQW�VHWWLQJV��8QVXUSULVLQJO\��WKH�FRPELQDWLRQ�RI�VPDOO�:DONPDQ�FDVVHWWH�UHFRUGHUV�DQG�KLJK�TXDOLW\�ODSHO�PLFURSKRQHV�ZH�KDG�XVHG�VXFFHVVIXOO\�LQ�RIILFH�VHWWLQJV�ZDV�FRPSOHWHO\�LQDGHTXDWH�LQ�WKLV�HQYLURQPHQW��'XULQJ�WKH�SLORW�ZH�DFKLHYHG�DFFHSWDEOH�UHVXOWV�IURP�D�6RQ\�3URIHVVLRQDO�:DONPDQ�LQ�FRPELQDWLRQ�ZLWK�D�6RXQGJUDEEHU�PLFURSKRQH�LQ�WKH�FRQWURO�URRP��D�KLJK�TXDOLW\�RPQL�GLUHFWLRQDO�ODSHO�PLFURSKRQH�IRU�µZLULQJ�XS¶�LQGLYLGXDOV�LQ�VWDWLF�DQG�OHVV�QRLV\�VLWXDWLRQV�VXFK�DV�WKH�PRUQLQJ�EULHILQJV��ZKLOH�IRU�WKRVH�ZRUNHUV�ZKR�PRYHG�DERXW�WKH�IDFWRU\�IORRU�ZH�XVHG�UDGLR�PLFURSKRQHV��7KH�ODWWHU�SURGXFHG�JRRG�UHVXOWV��HVSHFLDOO\�LQ�VLWXDWLRQV�ZLWK�D�ORW�RI�EDFNJURXQG�QRLVH��DQG�KDG�WKH�DGGHG�DGYDQWDJH�WKDW�WKH�SHUVRQ�ZLUHG�XS�ZDV�QRW�FRQVWDQWO\�UHPLQGHG�WKDW�WKH\�ZHUH�EHLQJ�UHFRUGHG�E\�WKH�QHHG�WR�FKDQJH�WDSHV�RYHU�HYHU\����PLQXWHV��+RZHYHU��WKH�SHUVRQ�ZHDULQJ�WKH�WUDQVPLWWHU�GLG�VRPHWLPHV�PRYH�RXW�RI�UDQJH�RI�WKH�UHFHLYHU��
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