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5HFHQWO\�� OR\DOW\� SURJUDPV� KDYH� DSSHDUHG� LQ� 6RXWK� $PHULFD� DV� ZHOO�� 7KH\� KDYHSURYHG� YHU\� VXFFHVVIXO� WKHUH�� EHFDXVH� RI� D� VWURQJ� QHHG� IRU� UHFRJQLWLRQ� FKDUDFWHUL]LQJ� WKH6RXWK�$PHULFDQ� SRSXODWLRQ� �$QGUXVV� ������� 2XWVLGH� UHWDLOLQJ�� OR\DOW\� SURJUDPV� KDYHDSSHDUHG�DPRQJ�DLUOLQHV��IUHTXHQW�IO\HU�SURJUDPV���IRU�ILQDQFLDO�SURGXFWV��FDU�UHQWDOV��RQOLQHVWRUHV��HWF�$FDGHPLFDOO\��LW�LV�UHOHYDQW�WR�LQYHVWLJDWH�KRZ�OR\DOW\�SURJUDPV�UHODWH�WR�D�VWUDWHJ\�RIFXVWRPHU�UHODWLRQVKLS�PDQDJHPHQW��DQG�ZKDW�WKH\�DGG�WR�H[LVWLQJ�PDUNHWLQJ�PL[�LQVWUXPHQWV�6HYHUDO� UHVHDUFK�TXHVWLRQV�FDQ�EH� UDLVHG� LQ� WKLV� UHVSHFW��:KLFK� FRPSDQLHV�GR� DGRSW� OR\DOW\SURJUDPV"�$QG�ZKLFK�FXVWRPHUV"�$UH�OR\DOW\�SURJUDPV�HIIHFWLYH�LQ�PDNLQJ�FXVWRPHUV�OR\DO�DQG�GR�WKH\�VWLPXODWH�FXVWRPHU�SURILWDELOLW\"�+RZ�GR�FRPSHWLWLYH� OR\DOW\�SURJUDPV�DIIHFW�DFRPSDQ\"�:KDW�LV�WKH�EHVW�ZD\�WR�GHVLJQ�D�OR\DOW\�SURJUDP"7KLV�FKDSWHU�SURYLGHV�D�EURDG�GLVFXVVLRQ�RI�OR\DOW\�SURJUDPV��6HFWLRQ�����VWDUWV�ZLWK�DGLVFXVVLRQ� RI� FXVWRPHU� UHODWLRQVKLS� PDQDJHPHQW� DQG� LWV� DSSOLFDWLRQ� LQ� FRQVXPHU� PDUNHWV�6HFWLRQ�����FRQWLQXHV�ZLWK�D�GLVFXVVLRQ�RI�UHODWLRQDO�PDUNHWLQJ�LQVWUXPHQWV��RI�ZKLFK�OR\DOW\SURJUDPV�DUH�DQ�H[DPSOH��6HFWLRQ�����GHILQHV� OR\DOW\�SURJUDPV��GHVFULEHV� WKHLU�NH\�IHDWXUHVDQG� SURSRVHV� D� IUDPHZRUN� IRU� OR\DOW\� SURJUDP� DQDO\VLV�� ,Q� VHFWLRQ� ���� WKH� FHQWUDO� SUREOHPGHILQLWLRQ�RI� WKLV�GLVVHUWDWLRQ� LV�SUHVHQWHG��6HFWLRQ�����SURYLGHV�D�EULHI�RYHUYLHZ�RI�H[LVWLQJUHVHDUFK� RQ� OR\DOW\� SURJUDPV�� DQG� ILQDOO\� 6HFWLRQ� ���� JLYHV� DQ� RXWOLQH� RI� WKH� UHVW� RI� WKLVGLVVHUWDWLRQ�
��� &XVWRPHU�5HODWLRQVKLS�0DQDJHPHQW
������'HILQLWLRQ&XVWRPHU�UHODWLRQVKLS�PDQDJHPHQW��&50��LV�WKH�VWUDWHJ\�WKDW�DLPV�WR�DFKLHYH�D�FRQWLQXLQJGLDORJXH� ZLWK� FXVWRPHUV�� DFURVV� DOO� WKHLU� FRQWDFW� DQG� DFFHVV� SRLQWV�� ZLWK� SHUVRQDOL]HGWUHDWPHQW�RI�WKH�PRVW�YDOXDEOH�FXVWRPHUV��WR�LQFUHDVH�FXVWRPHU�UHWHQWLRQ�DQG�WKH�HIIHFWLYHQHVVRI�PDUNHWLQJ� LQLWLDWLYHV� �'D\� DQG� 9DQ� GHQ� %XOWH� ������ S��� 7KH� EDVH� IRU� &50� OLHV� LQ� WKHLQVLJKW� WKDW� WKH� ORQJ�WHUP� YDOXH� RI� D� FRPSDQ\� LV� GHWHUPLQHG� E\� WKH� YDOXH� RI� LWV� FXVWRPHUUHODWLRQVKLSV��5XVW��=HLWKDPO��DQG�/HPRQ��������7KLV�EHOLHI�KDV�JURZQ�FRQVLGHUDEO\�LQ�ERWKPDUNHWLQJ� SUDFWLFH� DQG� UHVHDUFK� �VHH� IRU� H[DPSOH� WKH� VSHFLDO� LVVXH� RQ� &XVWRPHU� (TXLW\
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0DQDJHPHQW�LQ�-RXUQDO�RI�6HUYLFHV�5HVHDUFK���������,W�KDV�LQLWLDWHG�D�VKLIW�IURP�D�WUDQVDFWLRQ�RULHQWHG�WRZDUGV�D�UHODWLRQVKLS�RULHQWHG�PDUNHWLQJ�DSSURDFK��5HODWLRQVKLS�PDUNHWLQJ�FRQWDLQVHVWDEOLVKLQJ��GHYHORSLQJ��DQG�PDLQWDLQLQJ�VXFFHVVIXO�UHODWLRQDO�H[FKDQJHV��0RUJDQ�DQG�+XQW������� :KHUH� FRPSDQLHV� WUDGLWLRQDOO\� PD[LPL]HG� GLVFUHWH� WUDQVDFWLRQV�� XQGHU� D� UHODWLRQDODSSURDFK�D�FRPSDQ\�DLPV�WR�RSWLPL]H�D�FRPSOHWH�UHODWLRQDO�H[FKDQJH��$�UHODWLRQDO�H[FKDQJHWKXV� FRQVLVWV� RI� DQ� HQWLUH� VSHOO� RI� FXVWRPHU� SXUFKDVHV�� ZKHUH� HDFK� GLVFUHWH� WUDQVDFWLRQ� LVHPEHGGHG� LQ� WUDQVDFWLRQV� LQ� WKH�SDVW�DQG� WKH� IXWXUH� �'Z\HU��6FKXUU�� DQG�2K��������)URP�DUHODWLRQDO�SHUVSHFWLYH��VRPH�ORZ�SURILW� WUDQVDFWLRQV�DUH�RSWLPDO��QDPHO\�LQ�FDVH�WKH\�ZLOO�EHFRPSHQVDWHG� E\� LQFUHPHQWDO� SURILWV� LQ� WKH� IXWXUH�� 7KH� PRYH� LQ� VWUDWHJLF� IRFXV� IURPWUDQVDFWLRQV�WR�UHODWLRQVKLSV�LPSOLHV�WKDW�WKH�FHQWUDO�IRFXV�LV�QRW�RQ�SURGXFWV�RU�EUDQGV��EXW�RQFXVWRPHUV�� &RPSDQLHV� WKXV� RUJDQL]H� WKHLU� PDUNHWLQJ� HIIRUWV� DURXQG� FXVWRPHUV� UDWKHU� WKDQSURGXFW� OLQHV� �%HUJHU� HW� DO�� ������� $V� VXFK�� FXVWRPHUV� DUH� FRQVLGHUHG� WR� EH� WKH� FHQWUDOFRPSDQ\� DVVHW� RQ� ZKLFK� D� FRPSDQ\� PXVW� DFKLHYH� FRPSHWLWLYH� DGYDQWDJH� �6ULYDVWDYD�6KHUYDQL��DQG�)DKH\�������
������/R\DOW\&UHDWLQJ�OR\DOW\�LV�DW�WKH�KHDUW�RI�FXVWRPHU�UHODWLRQVKLS�PDQDJHPHQW��EDVHG�RQ�WKH�QRWLRQ�WKDWLW�LV�OHVV�H[SHQVLYH�WR�UHWDLQ�FXVWRPHUV�WKDQ�WR�DFTXLUH�QHZ�RQHV��5HLFKKHOG�DQG�6DVVHU�������/R\DOW\�FDQ�EH�GHILQHG�DV D�GHHSO\�KHOG�FRPPLWPHQW�WR�UHSDWURQL]H�FRQVLVWHQWO\�LQ�WKH�IXWXUH�FDXVLQJ� UHSHWLWLYH� SXUFKDVH� EHKDYLRU� GHVSLWH� SRVVLEOH� VLWXDWLRQDO� LQIOXHQFHV� DQG�PDUNHWLQJHIIRUWV�KDYLQJ�WKH�SRWHQWLDO�WR�FDXVH�VZLWFKLQJ�EHKDYLRU �H�J��2OLYHU��������/R\DOW\�JLYHV�WKXVVRPHWKLQJ�RI�D�JXDUDQWHH�RI�IXWXUH�HDUQLQJV��6KDUS�DQG�6KDUS��������%HKDYLRUDOO\��OR\DOW\�LVFKDUDFWHUL]HG� E\� KLJK� UHWHQWLRQ� UDWHV�� D� KLJK� VKDUH�RI�ZDOOHW�� DQG� FURVV�EX\LQJ� LQ� VHYHUDOFDWHJRULHV��%HKDYLRUDO� OR\DOW\�LV� WKH�GULYHU�RI�FXVWRPHU�SURILWV��EXW�FXVWRPHUV�DUH�VDLG� WR�EHRQO\�WUXO\�OR\DO�LI�WKH\�DUH�DOVR�DWWLWXGLQDO�OR\DO��$WWLWXGLQDO�OR\DOW\�FDQ�EH�GHILQHG�DV�D�VWURQJUHODWLYH�DWWLWXGH�WRZDUGV�WKH�EUDQG��ZKLFK�FDQ�EH�FUHDWHG�WKURXJK�VDWLVIDFWLRQ��WUXVW��SHUFHLYHGUHODWLRQVKLS�TXDOLW\��DQG�FRPPLWPHQW� �'LFN�DQG�%DVX��������7\SLFDOO\�� OR\DO�FXVWRPHUV�DUHZLOOLQJ� WR�SD\�KLJKHU�SULFHV�� DUH� OHVV� H[SHQVLYH� WR� VHUYH�� DQG� WKH\� VSUHDG�SRVLWLYH�ZRUG�RI�PRXWK��5HLFKKHOG�������
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������&XVWRPHU�HTXLW\$�FRPSDQ\�WKDW�WDNHV�WKH�YDOXH�RI�LWV�FXVWRPHU�EDVH�DV�WKH�FHQWUDO�FULWHULRQ�DLPV�WR�PD[LPL]HWKH�WRWDO�YDOXH�RI�LWV�FXVWRPHU�UHODWLRQVKLSV��RU�LWV�FXVWRPHU�HTXLW\��7KH�YDOXH�RI�DQ�LQGLYLGXDOFXVWRPHU� UHODWLRQVKLS�� PHDVXUHG� DV� FXVWRPHU� OLIHWLPH� YDOXH�� IXQFWLRQV� DV� WKH� FHQWUDORSWLPL]DWLRQ�YDULDEOH��&XVWRPHU�OLIHWLPH�YDOXH�LV�XVXDOO\�RSHUDWLRQDOL]HG�DV�WKH�SUHVHQW�YDOXHRI�DOO�IXWXUH�HDUQLQJV�PLQXV�GLUHFW�FXVWRPHU�UHODWHG�FRVWV� �-DLQ�DQG�6LQJK��������&XVWRPHUVDFFRXQW�IRU�HDUQLQJV�WKURXJK�WKH�WUDQVDFWLRQV�WKH\�PDNH��7KH\�FDQ�DOVR�FRQWULEXWH�WR�HDUQLQJVLQGLUHFWO\��E\�VSUHDGLQJ�ZRUG�RI�PRXWK�WR�RWKHU�FRQVXPHUV�RU�E\�JLYLQJ�IHHGEDFN�DQG�DGYLFHVWR� WKH� FRPSDQ\�� 7KH� HFRQRPLF� YDOXH� RI� WKHVH� LQGLUHFW� HIIHFWV� LV� GLIILFXOW� WR� TXDQWLI\� DQGWKHUHIRUH� PRVWO\� LJQRUHG�� &XVWRPHU� OLIHWLPH� YDOXH� GHSHQGV� ERWK� RQ� WKH� OHQJWK� RI� WKHUHODWLRQVKLS��GXUDWLRQ���WR�LWV�GHSWK��LQWHQVLW\�RU�XVDJH�OHYHO��DQG�WR�LWV�EUHDGWK��FURVV�EX\LQJ��9HUKRHI��������)XUWKHU��WUDQVDFWLRQV�PDGH�QRZ�DUH�SUHIHUUHG�RYHU�WUDQVDFWLRQV�LQ�WKH�IXWXUH�7DNLQJ� FXVWRPHUV� DV� WKH� FHQWUDO� SURILW� GULYHUV�� LW� KDV� EHFRPH� DSSDUHQW� WR� PDQ\FRPSDQLHV� WKDW� FXVWRPHUV�GLIIHU� VWURQJO\� LQ�SURILWDELOLW\�� DQG� WKDW� WKH� FXVWRPHU�SURILWDELOLW\GLVWULEXWLRQ� LV� KLJKO\� VNHZHG� �'RZOLQJ� DQG� 8QFOHV� ������� ,Q� WKLV� UHVSHFW� WKH� ������ ODZ� LVRIWHQ�PHQWLRQHG��ZKLFK�VWDWHV�WKDW�W\SLFDOO\����SHUFHQW�RI�VDOHV�RU�SURILWV�FRPH�IURP�RQO\���SHUFHQW� RI� FXVWRPHUV� �5XVW� HW� DO�� ������� 5XVW�� =HLWKDPO�� DQG� /HPRQ� ������ VSHDN� RI� DFXVWRPHU� S\UDPLG� ZLWK� IRXU� FXVWRPHU� WLHUV�� ODEHOHG� DV� SODWLQXP�� JROG�� LURQ�� DQG� OHDGFXVWRPHUV��7KH�OHDG�WLHU�FRQVLVWV�FXVWRPHUV�ZKR�DUH�XQSURILWDEOH��DQG�UDWKHU�FRVW�WKH�FRPSDQ\PRQH\��$�FXVWRPHU�SURILWDELOLW\�DQDO\VLV�FRXOG�WKXV�PDNH�D�FRPSDQ\�FRQFOXGH�WKDW�LW�VKRXOGDEDQGRQ�FHUWDLQ�FXVWRPHU� UHODWLRQVKLSV�RU�VWRS� LQYHVWLQJ� LQ� WKHP��)XUWKHU�� LW� VHHPV� WR�PDNHVHQVH� WR� FRQFHQWUDWH� PDUNHWLQJ� UHVRXUFHV� RQ� WKH� PRVW� SURILWDEOH� FXVWRPHUV� WR� JDLQ� WKHLUOR\DOW\�
������&50�LQ�PDVV�PDUNHWV&XVWRPHU� UHODWLRQVKLS� PDQDJHPHQW� KDV� ILUVW� EHHQ� LQWURGXFHG� LQ� WKH� DUHD� RI� EXVLQHVV�WR�EXVLQHVV� PDUNHWV� DQG� FKDQQHO� UHODWLRQVKLSV�� &RPSDQLHV� VWDUWHG� WR� FUHDWH� YDOXH�DGGLQJH[FKDQJHV� ZLWK� FXVWRPHU�WDLOHG� VHUYLFHV� DQG� LQWHUDFWLRQV� EDVHG� RQ� FXVWRPHU� OLIHWLPH� YDOXHPD[LPL]DWLRQ� �'D\� ������� 2YHU� WLPH�� H[FKDQJHV� FRXOG� EHFRPH� PRUH� LQWHUDFWLYH� RU� HYHQFROODERUDWLYH��ZLWK�D�FRPSOHWH�LQWHJUDWLRQ�RI�D�VXSSOLHU�ZLWK�LWV�FXVWRPHUV��DQG�WKH�IRUPDWLRQRI�EXVLQHVV�QHWZRUNV��&RYLHOOR�HW�DO��������
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$�QH[W� FKDOOHQJH�KDV�EHHQ� WR� LQWURGXFH�&50� LQ� FRQVXPHU�PDUNHWV��0RVW� FRQVXPHUPDUNHWV� FKDUDFWHUL]H� DV� PDVV� PDUNHWV�� ZKLFK� KDYH� WKH� IROORZLQJ� FKDUDFWHUL]LQJ� IHDWXUHV�%KDWWDFKDU\D�DQG�%ROWRQ�������� ,QGLYLGXDO�FXVWRPHUV�DUH�DQRQ\PRXV�WR�WKH�ILUP�� /LPLWHG�GLUHFW�FRQWDFW�H[LVWV�EHWZHHQ�FXVWRPHUV�DQG�WKH�ILUP�� &XVWRPHU�UHODWLRQVKLSV�DUH�QRQH�FRQWUDFWXDO�DQG�VZLWFKLQJ�FRVWV�DUH�ORZ�� /DUJH�FXVWRPHU�EDVHV�ZLWK�D�OLPLWHG�SURILW�SHU�FXVWRPHU�:LWK� WKH� DEVHQFH� RI� FXVWRPHU�VSHFLILF� NQRZOHGJH�� PDUNHWHUV� PXVW� DVVHPEOHLQGLYLGXDO�OHYHO� GDWDEDVHV�� /RZ� VZLWFKLQJ� FRVWV� HQDEOH� FXVWRPHUV� WR� IUHTXHQW� VHYHUDOFRPSHWLWRUV� PRUH� RU� OHVV� VLPXOWDQHRXVO\�� 7KH� FRPELQDWLRQ� RI� QRQ�FRQWUDFWXDO� FXVWRPHUUHODWLRQVKLSV�DQG� ORZ� VZLWFKLQJ� FRVWV�PDNHV� LW� XQFOHDU� IRU� FRPSDQLHV�ZKLFK� FRQVXPHUV� DUHVWLOO� WKHLU� FXVWRPHUV� �%HUJHU� HW� DO�� ������ 6FKPLWWOHLQ�� 0RUULVRQ�� DQG� &RORPER� ������7KHUHIRUH�� D� VWURQJ� QHHG� H[LVWV� IRU� GDWDEDVHV� ZLWK� LQGXVWU\�ZLGH� LQIRUPDWLRQ� �%HOO� HW� DO��������)XUWKHU��PDUNHWLQJ�UHVHDUFK�LV�QHHGHG�WR�DVVHVV�WKH�LQIOXHQFH�RI�PDUNHWLQJ�DFWLRQV�RQFXVWRPHU� OHYHO�� ,W� LV� LPSRUWDQW� WR� IRFXV� QRW� VROHO\� RQ� LQFRPH� HIIHFWV�� EXW� WR� DFFRXQW� IRUDGGLWLRQDO�FRVWV�PDGH�RQ�D�FXVWRPHU�DV�ZHOO��%HOO�HW�DO��������7KH� QH[W� VWHS� LV� WR� LQYHVW� LQ� FXVWRPHU� UHODWLRQVKLSV�� LQ� VXFK� D� ZD\� WKDW� FXVWRPHUVSHUFHLYH� WKH� TXDOLW\� RI� WKH� UHODWLRQVKLS� DV�PRUH� YDOXDEOH� DQG� EHFRPH�PRUH� OR\DO� �'H:XOI�2GHNHUNHQ�6FKU|GHU�� DQG� ,DFREXFFL� ������� &RPSDQLHV� FDQ� UHDOL]H� WKLV� E\� DSSURDFKLQJFXVWRPHUV� LQ� D� PRUH� SHUVRQDOL]HG� DQG� WDUJHWHG� ZD\�� +RZHYHU�� LQ� PDVV� PDUNHWV� SHUVRQDOLQWHUDFWLRQV�RU�FROODERUDWLYH�H[FKDQJHV�DUH�PRVW�XQOLNHO\��&RYLHOOR�HW�DO���������)XUWKHUPRUH�PDQ\� DYDLODEOH� PDUNHWLQJ�PL[� LQVWUXPHQWV� DUH� QRW� DSSURSULDWH� WR� PDQDJH� FXVWRPHUUHODWLRQVKLSV��$�FRPSDQ\�WKDW�ZDQWV�WR�PDQDJH�FXVWRPHU�UHODWLRQVKLSV�WKXV�QHHGV�DSSURSULDWHPDUNHWLQJ� WRROV�� UHODWLRQDO� PDUNHWLQJ� LQVWUXPHQWV�� )XUWKHUPRUH�� WKH\� VKRXOG� XVH� WKHLQIRUPDWLRQ� IURP� PDUNHWLQJ� GDWDEDVHV� WR� DOORFDWH� UHVRXUFHV� DV� VXFK� WKDW� WKH� YDOXH� RI� WKHFXVWRPHU�EDVH�LV�RSWLPL]HG��%HUJHU�HW�DO��������
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����5HODWLRQDO�0DUNHWLQJ�,QVWUXPHQWV
������'HILQLWLRQ5HODWLRQDO� PDUNHWLQJ� LQVWUXPHQWV� DUH� VWUXFWXUHG� PDUNHWLQJ� HIIRUWV� WKDW� VSHFLILFDOO\� VXSSRUWFXVWRPHU�UHODWLRQVKLSV �H�J��%KDWWDFKDU\D�DQG�%ROWRQ��������5DWKHU�WKDQ�GLUHFWO\�VWLPXODWLQJVDOHV�� WKH\� IRFXV� RQ� WKH� PDLQWHQDQFH� DQG� GHYHORSPHQW� RI� FXVWRPHUV� �%ROWRQ�� /HPRQ�� DQG9HUKRHI��������.H\�WR�WKHVH�LQVWUXPHQWV�LV�WKDW�WKH\�DUH�WDUJHWHG�WRZDUGV�H[LVWLQJ�FXVWRPHUVRU� HYHQ� RQO\� WRZDUGV� VSHFLILF� FXVWRPHU� JURXSV� IRU� ZKLFK� D� FRPSDQ\� SHUFHLYHV� UHODWLRQDOLQYHVWPHQWV� IUXLWIXO��7KH� FRUH� JRDO� RI� UHODWLRQDO�PDUNHWLQJ� LQVWUXPHQWV� LV� WR� LQFUHDVH� IXWXUHHDUQLQJV� E\� VWLPXODWLQJ� FXVWRPHUV¶� SHUFHLYHG� IXWXUH� YDOXH� RI� WKH� FRPSDQ\¶V� RIIHULQJV�� ,QHFRQRPLF�WHUPLQRORJ\��WKH\�WU\�WR�FKDQJH�WKH�FXVWRPHU¶V�FKRLFH�SURFHVV�IURP�RSHUDWLQJ�LQ�DVSRW� PDUNHW� WR� RSHUDWLQJ� LQ� D� PXOWL�SHULRG�� FRQWUDFWXDO� UHODWLRQVKLS� PDUNHW� �'RZOLQJ� DQG8QFOHV�������/HPRQ��%DUQHWW�:KLWH��DQG�:LQHU��������7KLV�FRXOG�EH�GRQH�HLWKHU�E\�JLYLQJH[SOLFLW� HFRQRPLF� OR\DOW\� LQFHQWLYHV� RU� E\� HQKDQFLQJ� FRPPLWPHQW�� WUXVW� RU� SHUFHLYHGUHODWLRQVKLS�TXDOLW\��%ROWRQ�HW�DO��������'H:XOI�HW�DO��������5HODWLRQDO�PDUNHWLQJ� LQVWUXPHQWV� FRXOG�DSSO\� WR�DOO���S¶V�RI� WKH�PDUNHWLQJ�PL[��DQGDUH�RIWHQ�FRPELQDWLRQV�RI�WKRVH��'LUHFW�PDLOV��WDUJHWHG�SURPRWLRQV��DQG�OR\DOW\�SURJUDPV�DUHUHODWLRQDO�PDUNHWLQJ�LQVWUXPHQWV�WKDW�KDYH�UHFHLYHG�PRVW�DWWHQWLRQ�LQ�WKH�PDUNHWLQJ�OLWHUDWXUH�9HUKRHI��������%XW�JLYHQ�WKH�GHILQLWLRQ�SURSRVHG�DERYH��ZDUUDQWLHV��VHUYLFH�FDOO�FHQWHUV��RUHOHFWURQLF� FXVWRPHU� IRUXPV� FDQ� DOVR� EH� FRQVLGHUHG� DV� UHODWLRQDO� PDUNHWLQJ� LQVWUXPHQWV�%KDWWDFKDU\D� DQG�%ROWRQ��������2I� FRXUVH�� RWKHU�PDUNHWLQJ�PL[� HOHPHQWV� VXFK� DV� SULFH� RUSURGXFW�TXDOLW\��FRXOG�HQKDQFH�FXVWRPHU�UHODWLRQVKLSV�DV�ZHOO��+RZHYHU��UHODWLRQDO�PDUNHWLQJLQVWUXPHQWV� DUH� GLVWLQFWLYH�� EHFDXVH� WKH\� DUH� H[SOLFLWO\� VXLWHG� WR� OHYHUDJH� FXVWRPHUUHODWLRQVKLSV�LQ�D�GLUHFW�DQG�WDUJHWHG�PDQQHU�
������&DWHJRUL]DWLRQ,Q�RUGHU� WR�FDWHJRUL]H� UHODWLRQDO�PDUNHWLQJ� LQVWUXPHQWV��H[LVWLQJ�UHVHDUFK�KDV�FRQVLGHUHG� WKHGHJUHH�RI�UHODWLRQDO�YDOXH�WKH�LQVWUXPHQW�FDQ�RIIHU��%HUU\������� GLVWLQJXLVKHV�EHWZHHQ�WKUHHOHYHOV� RI� UHODWLRQVKLS� PDUNHWLQJ�� SULFH� LQFHQWLYHV�� VRFLDO� DVSHFWV�� VROXWLRQV� WR� FXVWRPHUSUREOHPV�� )RU� PDVV� PDUNHWV� RQO\� SULFH� DQG� VRFLDO� LQFHQWLYHV� DUH� UHOHYDQW�� DQG� DV� VXFK� DGLVWLQFWLRQ� FDQ� EH� PDGH� EHWZHHQ� HFRQRPLF� �RU� SULFH�� DQG� VRFLDO� LQVWUXPHQWV� �%ROWRQ� HW� DO�
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������'H:XOI�HW�DO���������7KLV�GRHV�QRW�PHDQ�WKDW�LW�LV�DOZD\V�REYLRXV�KRZ�WR�FDWHJRUL]H�DPDUNHWLQJ�LQVWUXPHQW��'LUHFW�PDLOV�DUH�FRQVLGHUHG�DV�VRFLDO�LQVWUXPHQWV�EHFDXVH�WKH\�FRQWDLQFRPPXQLFDWLYH� HOHPHQWV� �'H:XOI� HW� DO�� ������� EXW� WKH� FRQWHQW� RI� WKH� PDLOV� FRXOG� SURYLGHSULFH�LQFHQWLYHV�DV�ZHOO��H�J��FRXSRQV���6LPLODUO\��SUHIHUHQWLDO�WUHDWPHQW��WKH�H[WHQW�WR�ZKLFK�DUHWDLOHU� WUHDWV� DQG� VHUYHV� LWV� UHJXODU� FXVWRPHUV� EHWWHU� WKDQ� LWV� QRQ�UHJXODU� FXVWRPHUV�� LVFRQVLGHUHG� DV� D� VRFLDO�PDUNHWLQJ� WDFWLF� �'H:XOI� HW� DO�� ������� EXW� SURYLGHV� HFRQRPLF� YDOXHDOVR�LI�LWV�LV�JLYHQ�LQ�WKH�IRUP�RI�SULFH�GLIIHUHQFHV�RU�WDQJLEOH�UHZDUGV��H�J��VDYLQJ�SURJUDPV�RUVSHFLDO� VKRSSLQJ� QLJKWV� ZLWK� ORZHU� SULFHV��� 7KHUHIRUH�� ZH� SURSRVH� WR� GLVFULPLQDWH� EHWZHHQPDUNHWLQJ�LQVWUXPHQWV�DFFRUGLQJ�WR�WKH�GHJUHH�RI�HFRQRPLF�DQG�VRFLDO�YDOXH�SURYLGHG��UDWKHUWKDQ�WR�XVH�D�GLFKRWRPRXV�FDWHJRUL]DWLRQ�5HODWLRQDO� PDUNHWLQJ� LQVWUXPHQWV� FRXOG� EH� FRQVLGHUHG� DV� D� IRUP� RI� GHIHQVLYHPDUNHWLQJ��EHFDXVH�WKH\�DLP�WR�HQKDQFH�UHODWLRQVKLSV�ZLWK�H[LVWLQJ�FXVWRPHUV��UDWKHU�WKDQ�WRDWWUDFW� QHZ� FXVWRPHUV� IURP� WKH� FRPSHWLWLRQ� �6KDUS� DQG� 6KDUS� ������� 6WURQJHU� FXVWRPHUUHODWLRQVKLSV�PDNH�D�FRPSDQ\�OHVV�YXOQHUDEOH�IRU�FRPSHWLWLYH�DFWLRQV�RU�QHZ�HQWUDQFHV�LQ�WKHPDUNHW�� +RZHYHU�� UHODWLRQDO� LQVWUXPHQWV� DUH� QRW� SXUHO\� GHIHQVLYH� LQ� PRVW� FDVHV�� EHFDXVHFXVWRPHUV�DUH�RIWHQ�QRW�H[FOXVLYH�OR\DO�WR�RQH�FRPSDQ\��EXW�WKH\�UDWKHU�JLYH�VHYHUDO�VXSSOLHUVD�SDUW�RI�WKHLU�WRWDO�H[SHQGLWXUHV�,Q� WKLV�GLVVHUWDWLRQ��ZH�ZLOO� IRFXV�RQ� WKH� VSHFLILF� UHODWLRQDO�PDUNHWLQJ� LQVWUXPHQW� RIRXU� LQWHUHVW�� OR\DOW\� SURJUDPV�� $� OR\DOW\� SURJUDP� LV� D� YHU\� JHQHULF� UHODWLRQDO� LQVWUXPHQW�XQGHU�ZKLFK�VHYHUDO�PDUNHWLQJ�DFWLRQV�FDQ�EH�GRQH��,Q�IDFW��RWKHU�UHODWLRQDO�LQVWUXPHQWV�VXFKD�SUHIHUHQWLDO�WUHDWPHQW��GLUHFW�PDLOV��RU�WDUJHWHG�SURPRWLRQV�RIWHQ�IXQFWLRQ�DV�FRPSRQHQWV�RID�OR\DOW\�SURJUDP��/R\DOW\�SURJUDPV�VSHFLILFDOO\�DLP�WR�HQKDQFH�FXVWRPHU�OR\DOW\��ZKLFK�ZHLGHQWLILHG� DV� D� FHQWUDO� GULYHU� RI� FRPSHWLWLYH� DGYDQWDJH� IRU� FXVWRPHU�RULHQWHG� RUJDQL]DWLRQV�/R\DOW\�SURJUDPV�LQ�LWV�FXUUHQW�IRUP�DUH�UHODWLYHO\�QHZ��EXW�KDYH�EHFRPH�ZLGHVSUHDG�LQ�PDQ\FRQVXPHU�PDUNHWV�GXULQJ�WKH�SDVW�GHFDGHV�
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����/R\DOW\�3URJUDPV
������'HILQLWLRQ%DVHG� RQ� GHVFULSWLRQV� RI� OR\DOW\� SURJUDPV� LQ� H[LVWLQJ� OLWHUDWXUH� �%ROWRQ�� .DQQDQ�� DQG%UDPOHWW�������6KDUS�DQG�6KDUS��������ZH�XVH�WKH�IROORZLQJ�GHILQLWLRQ�IRU�OR\DOW\�SURJUDPV�
$� OR\DOW\�SURJUDP� LV�DQ� LQWHJUDWHG� V\VWHP�RI�PDUNHWLQJ� DFWLRQV� WKDW� DLPV� WR�PDNH�PHPEHUFXVWRPHUV�PRUH�SURILWDEOH�E\�HQKDQFLQJ�WKHLU�OR\DOW\�
$�OR\DOW\�SURJUDP�FRQWDLQV�WKH�IROORZLQJ�FULWLFDO�HOHPHQWV�� &XVWRPHUV� PXVW� EHFRPH�PHPEHUV RI� WKH� OR\DOW\� SURJUDP� LQ� RUGHU� WR� PDNH� XVH� RI� WKHPDUNHWLQJ�DFWLRQV�RIIHUHG�WKURXJK�LW�� $�OR\DOW\�SURJUDP�KDV�DQ�LQILQLWH RU�DW�OHDVW�ORQJ�WHUP�GXUDWLRQ��:H�XVH�WKH�WHUP�µOR\DOW\DFWLRQ¶�IRU�SURJUDPV�ZLWK�D�OLPLWHG�GXUDWLRQ��H�J��D�WHPSRUDU\�VDYLQJ�SURJUDP��� $�OR\DOW\�SURJUDP�UHZDUGV SURJUDP�PHPEHUV�IRU�FHUWDLQ�EHKDYLRU�LQ�D�VWUXFWXUDO ZD\�DQGJLYH�WKXV�LQFHQWLYHV WR�FXVWRPHUV�WR�VKRZ�WKLV�EHKDYLRU�� $�OR\DOW\�SURJUDP�LV�DQ�HQWLW\�XQGHU�ZKLFK�VHYHUDO�PDUNHWLQJ�DFWLRQV�FDQ�EH�SXUVXHG��H�J�WDUJHWHG�GLVFRXQWV��VSHFLDO�VKRSSLQJ�QLJKWV�IRU�PHPEHUV��PDLOLQJV��VDYLQJ�SURJUDPV��
1RZDGD\V��PRVW�OR\DOW\�SURJUDPV�UHJLVWHU�FXVWRPHUV�WKDW�KDYH�VXEVFULEHG�DV�OR\DOW\�SURJUDPPHPEHUV�� DQG�DVN� IRU� LGHQWLILFDWLRQ�DW� WUDQVDFWLRQV� H�J��ZLWK� OR\DOW\� FDUGV��7KLV� HQDEOHV� WKHFRPSDQ\� WR� WUDFN� WKHLU� PHPEHUV¶� SXUFKDVH� EHKDYLRU�� WR� GLIIHUHQWLDWH� EHWZHHQ� PHPEHU� DQGQRQ�PHPEHUV��9DQ�+HHUGH�DQG�%LMPROW��������DQG�WR�SURYLGH�LQGLYLGXDO�PHPEHU�FXVWRPHUVZLWK�VSHFLDO�WUHDWPHQW�
������5HVHDUFK�IUDPHZRUN7R� XQGHUVWDQG� DQG� HYDOXDWH� WKH� RSHUDWLRQ� RI� OR\DOW\� SURJUDPV�� IRXU� IXQGDPHQWDO� SURFHVVHVQHHG�WR�EH�LQYHVWLJDWHG��UHSUHVHQWHG�JUDSKLFDOO\�LQ�)LJXUH�����
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)LJXUH�����)UDPHZRUN�IRU�OR\DOW\�SURJUDP�DQDO\VLV

/R\DOW\�3URJUDP$GRSWLRQ�RI5HWDLOHUV
(IIHFWV�RI/R\DOW\�3URJUDPV�RQ&XVWRPHU�/R\DOW\ 2YHUDOO3URILWDELOLW\�RI/R\DOW\�3URJUDPV

/R\DOW\�3URJUDP$GRSWLRQ�RI&XVWRPHUV

/R\DOW\�3URJUDP'HVLJQ

&RPSHWLWLYH/R\DOW\�3URJUDPV

7KH�ILUVW�SURFHVV�FRQVLVWV�RI�WKH�VXSSOLHU¶V�LQLWLDWLRQ�WR�DGRSW�D�OR\DOW\�SURJUDP�DV�SDUWRI�LWV�PDUNHWLQJ�PL[��,Q�UHWDLO�SUDFWLFH�ZH�REVHUYH�ERWK�D�VXEVWDQWLDO�QXPEHU�RI�DGRSWHUV�DQGQRQ�DGRSWHUV� RI� OR\DOW\� SURJUDPV�� 8QGHUVWDQGLQJ� ZKLFK� RUJDQL]DWLRQDO� DQG� PDUNHW� IDFWRUVGULYH� OR\DOW\� SURJUDP� DGRSWLRQ�� FRXOG� LPSURYH� LQVLJKW� LQ� PDQDJHULDO� GHFLVLRQ� PDNLQJ� LQUHODWLRQVKLS�PDUNHWLQJ��,W�FRXOG�DOVR�SURYLGH�JXLGDQFH�WR�FRPSDQLHV�LQ�PDUNHWV�DQG�DUHDV��WRZKLFK� OR\DOW\�SURJUDPV�KDYH�QRW�GLVVHPLQDWHG�XQWLO�QRZ��$IWHU� D� OR\DOW\�SURJUDP�KDV�EHHQLQWURGXFHG��LQGLYLGXDO�FXVWRPHUV�PXVW�GHFLGH�ZKHWKHU�RU�QRW�WKH\�ZDQW�WR�EHFRPH�PHPEHU�RIWKH� OR\DOW\� SURJUDP�� 7KH� VHFRQG� SURFHVV� WKXV� FRQVLVWV� RI� WKH� OR\DOW\� SURJUDP� DGRSWLRQ� RIFXVWRPHUV�2QO\� WKH� VXEVHW� RI� FXVWRPHUV� WKDW� GHFLGH� WR� EHFRPH� OR\DOW\� SURJUDP� PHPEHUV� DUHH[SRVHG� WR� WKH� OR\DOW\� SURJUDPV¶� PDUNHWLQJ� DFWLRQV�� 7KHVH� PDUNHWLQJ� DFWLRQV� DLP� WR� DIIHFWPHPEHU�FXVWRPHUV¶�OR\DOW\��7KHVH�HIIHFWV�RQ�OR\DOW\�FRXOG�ERWK�EH�EHKDYLRUDO�DQG�DWWLWXGLQDOLQ�QDWXUH��'LIIHUHQW�DVSHFWV�RI�EHKDYLRUDO�OR\DOW\�FDQ�EH�WDUJHWHG��VXFK�DV�UHWHQWLRQ��SXUFKDVHTXDQWLWLHV�� VKDUH�RI�ZDOOHWV� RU� QXPEHU� RI� WUDQVDFWLRQV�� 7KH� TXHVWLRQ� ZKHQ�� KRZ�� DQG� KRZPXFK�LPSDFW�WKH�PDUNHWLQJ�DFWLRQV�JHQHUDWH�LV�RI�FHQWUDO�LPSRUWDQFH�WR�MXGJH�WKH�XVHIXOQHVVRI�OR\DOW\�SURJUDPV�5HFHQWO\��PDUNHWHUV�KDYH�UHDOL]HG�WKDW�WKH�HIIHFWV�RI�D�PDUNHWLQJ�LQVWUXPHQW�VKRXOG�QRWEH�PHDVXUHG�QRW�RQO\�LQ�WHUPV�RI�LWV�EHQHILWV��EXW�DOVR�LQ�WHUPV�RI�LWV�SURILWDELOLW\��6ULYDVWDYD



��

HW� DO�� ������� 7KH� RYHUDOO� SURILWDELOLW\� RI� D� OR\DOW\� SURJUDP� LV� REWDLQHG� E\� TXDQWLI\LQJ� DQGFRPSDULQJ�WKH�EHQHILWV�RI�WKH�OR\DOW\�SURJUDP�ZLWK�WKH�UHODWHG�FRVWV��7KH�EHQHILWV�RI�D�OR\DOW\SURJUDP�FRQVLVW��ILUVW�RI�DOO��RI�WKH�HIIHFWV�JHQHUDWHG�E\�WKH�PDUNHWLQJ�DFWLRQV�RQ�FXVWRPHUV¶EHKDYLRUDO� OR\DOW\�� $Q� DGGLWLRQDO� EHQHILW� LV� WKDW� WKH� FRPSDQ\� REWDLQV� LQIRUPDWLRQ� RQFXVWRPHU�VSHFLILF�SXUFKDVH�DQG�UHVSRQVH�EHKDYLRU�RI�OR\DOW\�SURJUDP�PHPEHUV��ZKLFK�FDQ�EHXWLOL]HG� WR� VXSSRUW� IXUWKHU� PDUNHWLQJ� HIIRUWV� �0DXUL� ������� 7KH� FRVWV� UHODWHG� WR� WKH� OR\DOW\SURJUDP� FRQVLVW� RI� IL[HG� FRVWV� �ODXQFK� FRVWV�� RSHUDWLRQ� FRVWV�� DGPLQLVWUDWLYH� FRVWV��� DQGFXVWRPHU�VSHFLILF� FRVWV� �UHZDUGLQJ� FRVWV�� FRVWV� RI� FDUG� LVVXDQFH��� $W� FXVWRPHU�OHYHO�� WKHLPSDFW�RI�D�OR\DOW\�SURJUDP�FDQ�EH�PHDVXUHG�E\�FDOFXODWLQJ�WKH�HIIHFWV�RI�GLUHFW�EHQHILWV�DQGFRVWV�RQ�FXVWRPHU�OLIHWLPH�YDOXH�7ZR� LPSRUWDQW� FRPSRQHQWV� LQ� XQGHUVWDQGLQJ� WKH� RSHUDWLRQ� RI� OR\DOW\� SURJUDPV� DUHOR\DOW\�SURJUDP�GHVLJQ�DQG�FRPSHWLWLRQ��VHH�)LJXUH�������/R\DOW\�SURJUDP�GHVLJQ�FRQVLVWV�RIWZR�DVSHFWV��WKH�SURFHVV�WKURXJK�ZKLFK�FXVWRPHUV�EHFRPH�OR\DOW\�SURJUDP�PHPEHUV��DQG�WKHVSHFLILFDWLRQ� RI� WKH� PDUNHWLQJ� DFWLRQV� WRZDUGV� SURJUDP� PHPEHUV�� ,Q� UHWDLO� SUDFWLFH�� ZHREVHUYH� WKDW� PRVW� OR\DOW\� SURJUDPV� KDYH� ORZ� PHPEHUVKLS� UHTXLUHPHQWV�� $� W\SLFDO� OR\DOW\SURJUDP� GRHV� QRW� DVN� IRU� D� PHPEHUVKLS� IHH�� EXW� LW� UHTXLUHV� FRQVXPHUV� WR� SURYLGH� EDVLFLQIRUPDWLRQ� IRU�HQUROOPHQW�DQG� WR� LGHQWLI\� WKHPVHOYHV� DW� WUDQVDFWLRQV��0RUH�YDULDWLRQ� H[LVWVIRU�WKH�VHFRQG�GHVLJQ�DVSHFW��WKH�GHVLJQ�RI�PDUNHWLQJ�DFWLRQV�WRZDUGV�PHPEHUV��,Q�HVVHQFH��DOR\DOW\� SURJUDP� VHHNV� WR� HQKDQFH� FXVWRPHU� OR\DOW\� E\� UHZDUGLQJ� FHUWDLQ� FXVWRPHUV� E\SURYLGLQJ� LQFUHDVHG� VDWLVIDFWLRQ� DQG� YDOXH� �%ROWRQ� HW� DO�� ������� 6R� D� PDUNHWLQJ� DFWLRQ� LVGHILQHG�E\� WKH� FXVWRPHUV� LW� VHOHFWV�� WKH� UHZDUG� WKDW� LW� SURYLGHV�� DQG� WKH�PHGLXP� LW� XVHV� IRUWKDW��([DPSOHV�RI�WKHVH�WKUHH�HOHPHQWV�DUH�JLYHQ�LQ�7DEOH�����
7DEOH�����0DUNHWLQJ�DFWLRQV�XQGHU�D�OR\DOW\�SURJUDP6HOHFWLRQEDVHG�RQ� 0HGLXP &XVWRPHU�UHZDUG
0HPEHUVKLS��DOO�PHPEHUV�&XVWRPHU�FKDUDFWHULVWLF3XUFKDVH�EHKDYLRU

'LVFRXQWV6DYLQJ�SRLQWV/RWWHULHV0DLOLQJV
/RZHU�SULFHV3UHIHUUHG�WUHDWPHQW)UHH�SURGXFWV3UHVHQWV,QIRUPDWLRQ�VRXUFHV
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0RVW�EDVLFDOO\��DOO�FXVWRPHUV�WKDW�DUH�SURJUDP�PHPEHUV�DUH�VHOHFWHG�IRU�D�PDUNHWLQJDFWLRQ��ZKLFK�RQO\�FUHDWHV�GLVFULPLQDWLRQ�EHWZHHQ�PHPEHUV�DQG�QRQ�PHPEHUV��0DQ\�OR\DOW\SURJUDPV� SURYLGH� UHZDUGV� VXFK� DV� LQIRUPDWLRQDO� ZHEVLWHV�� PHPEHUVKLS� PDJD]LQHV�� DQGVSHFLILF�SULFH�SURPRWLRQV�WR�DOO�WKHLU�PHPEHUV��$�FRPSDQ\�FDQ�DOVR�VHOHFW�FHUWDLQ�FXVWRPHUVIRU�D�PDUNHWLQJ�DFWLRQ�EDVHG�RQ�NQRZQ�FXVWRPHU�FKDUDFWHULVWLFV��H�J��VRFLR�GHPRJUDSKLFV�RUSURGXFW� LQWHUHVWV��+RZHYHU�� ORZ� HQWUDQFH� EDUULHUV� DVN� IRU� UHILQHG� UHZDUGLQJ�PHFKDQLVPV� WRHQVXUH�WKDW�OR\DO�FXVWRPHUV�DUH�EHVW�UHZDUGHG�XQGHU�WKH�SURJUDP��6HOHFWLRQV�PDGH�RQ�EDVH�RISXUFKDVH�EHKDYLRU�EHVW�PDNH�XVH�RI�SURILWDELOLW\�DQG�OR\DOW\�GLIIHUHQFHV��DQG�SURYLGH�DV�VXFKSXUFKDVH� LQFHQWLYHV�� 7KHVH� EHKDYLRUDO� VHOHFWLRQ� UXOHV� FDQ� EH� EDVHG� RQ� WRWDO� VSHQGLQJ� LQ� DSUHYLRXV�SHULRG��SURGXFW�FDWHJRULHV�SXUFKDVHG� LQ�� H[LVWHQFH�RI� D�SXUFKDVH� HYHQW�� WUDQVDFWLRQVL]HV��HWF��$�VDYLQJ�SURJUDP�VHOHFWV�FXVWRPHUV�EDVHG�RQ�DFFXPXODWHG�SXUFKDVHV�LQ�WKH�SDVW�IRUSURYLGLQJ�GLVFRXQWV�RU�SUHVHQWV��XVLQJ�VDYLQJ�SRLQWV�DV� WKH�PHGLXP�WR�GLIIHUHQWLDWH�EHWZHHQFXVWRPHUV�� $� VDYLQJ� �RI� IUHTXHQF\�� SURJUDP� HQDEOHV� DGYDQFHG� LQFHQWLYH� GHVLJQV� WKURXJKXVDJH�RI�QRQ�OLQHDU�SRLQWV�VFKHGXOHV��ERQXV�SRLQWV�RQ�FHUWDLQ��KLJK�PDUJLQ��SURGXFWV��HWF�0RVW�ILUPV�RIIHU�D�YDULHW\�RI�PDUNHWLQJ�DFWLRQV�XQGHU� WKH�FHQWUDO�HQWLW\�RI� LWV� OR\DOW\SURJUDP�� $� ULFK� GHVLJQ� LPSURYHV� WKH� RYHUDOO� EHQHILWV� WR� ERWK� FXVWRPHUV� DQG� ILUP�� DQGLQGLYLGXDO�DFWLRQV�FRXOG�HQKDQFH�HDFK�RWKHU¶V�HIIHFWLYHQHVV��$QRWKHU�SRVVLELOLW\�LV�WR�RSHUDWH�DOR\DOW\�SURJUDP�WRJHWKHU�ZLWK�RWKHU�SDUWQHUV��D�VR�FDOOHG�PXOWL�YHQGRU�SURJUDP��2
%ULHQ�DQG-RQHV��������7KH�7HVFR� OR\DOW\�SURJUDP�PHQWLRQHG�EHIRUH� LV�DQ�H[DPSOH�RI�D�PXOWL�YHQGRUSURJUDP� ZLWK� DQ� DGYDQFHG� OR\DOW\� SURJUDP� GHVLJQ�� /R\DOW\� SURJUDP� GHVLJQ� SRWHQWLDOO\LQIOXHQFHV� OR\DOW\� SURJUDP¶V� HIIHFWV� RQ� FXVWRPHU� OR\DOW\�� EXW� DOVR� LWV� FRVWV� DQG� RYHUDOOSURILWDELOLW\�RI�WKH�SURJUDP�&RPSHWLWLYH� OR\DOW\� SURJUDPV� FRXOG� SOD\� D� UROH� LQ� GLIIHUHQW� SDUWV� RI� WKH� OR\DOW\SURJUDP� IUDPHZRUN� �VHH� )LJXUH� ������ 7KH� H[LVWHQFH� RI� FRPSHWLWLYH� OR\DOW\� SURJUDPV� FRXOGLQIOXHQFH�D�FRPSDQ\¶V�GHFLVLRQ�ZKHWKHU�RU�QRW� WR�DGRSW�D� OR\DOW\�SURJUDP��:KHQ�PDNLQJ�DPHPEHUVKLS�GHFLVLRQ��D�FXVWRPHU�PDNHV�D� WUDGH�RII�EHWZHHQ�GLIIHUHQW�FRPSHWLWLYH�SURJUDPVLQ� WHUPV� RI� H[SHFWHG� EHQHILWV� DQG� FRVWV�� *LYHQ� WKH� ORZ� HQWUDQFH� EDUULHUV� RI� PDQ\� OR\DOW\SURJUDPV�� D� FXVWRPHU� FDQ� DOVR� GHFLGH� WR� NHHS� PXOWLSOH� PHPEHUVKLSV� VLPXOWDQHRXVO\�+RZHYHU��WKH�H[LVWHQFH�RI�PXOWLSOH�PHPEHUVKLSV�PLJKW�UHGXFH�WKH�HIIHFWLYHQHVV�RI�LQGLYLGXDOOR\DOW\�SURJUDPV�
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����3UREOHP�'HILQLWLRQ
������3UREOHP�VWDWHPHQW,Q�WKH�SUHYLRXV�VHFWLRQV��ZH�KDYH�GLVFXVVHG�WKH�UHOHYDQFH�RI�DFDGHPLF�UHVHDUFK�LQ�WKH�DUHD�RIOR\DOW\�SURJUDPV��$V�VXFK��WKH�FHQWUDO�SUREOHP�RI�WKLV�GLVVHUWDWLRQ�LV�GHILQHG�DV�
:KLFK�UROH�FDQ�OR\DOW\�SURJUDPV�SOD\�LQ�WKH�PDUNHWLQJ�PL[�RI�UHWDLOHUV"
7KH�FHQWUDO�SUREOHP�VWDWHPHQW�ZLOO�EH�DQVZHUHG�WKURXJK�WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV�

�� :KLFK�IDFWRUV�GULYH�UHWDLOHUV�WR�DGRSW�OR\DOW\�SURJUDPV"�� :KLFK�IDFWRUV�GULYH�FXVWRPHUV�WR�DGRSW�UHWDLOHUV¶�OR\DOW\�SURJUDPV"�� :KLFK�HIIHFWV�GR�OR\DOW\�SURJUDPV�KDYH�RQ�SXUFKDVH�EHKDYLRU�DQG�SURILWDELOLW\"�� +RZ�GRHV�OR\DOW\�SURJUDP�GHVLJQ�LQIOXHQFH�HIIHFWLYHQHVV"�� +RZ�GR�FRPSHWLWRUV¶�OR\DOW\�SURJUDPV�LQIOXHQFH�HIIHFWLYHQHVV"
7KH� UHVHDUFK� TXHVWLRQV� FORVHO\� IROORZ� WKH� UHVHDUFK� IUDPHZRUN� LQ� )LJXUH� ����� WKH� ILUVW� WKUHHUHVHDUFK�TXHVWLRQV�UHIHU�WR�WKH�PDLQ�IORZ�FKDUW�RI�WKH�ILJXUH�DQG�UHVHDUFK�TXHVWLRQV�IRXU�DQGILYH�WR�WKH�PRGHUDWRUV�µOR\DOW\�SURJUDPV�GHVLJQ¶�DQG�µFRPSHWLWLYH�OR\DOW\�SURJUDPV¶�
������'HPDUFDWLRQV7KLV�GLVVHUWDWLRQ�IRFXVHV�RQ�OR\DOW\�SURJUDPV�LQ�UHWDLOLQJ��/R\DOW\�SURJUDPV�DUH�ZLGHO\�XVHGLQ�UHWDLOLQJ��DQG�PRVW�H[WDQW�UHVHDUFK�XVHV�UHWDLO�DSSOLFDWLRQV��7KRXJK�WKH�LQVLJKWV�WKDW�FDQ�EHREWDLQHG�IURP�WKLV�GLVVHUWDWLRQ�DUH�EURDGHU�WKDQ�UHWDLOLQJ�VSHFLILFDOO\��WKH�FKRLFH�IRU�UHWDLOLQJOLPLWV�WKH�VFRSH�RI�WKLV�GLVVHUWDWLRQ�LQ�DW�OHDVW�WZR�ZD\V��)LUVW��FXVWRPHU�ILUP�UHODWLRQVKLSV�LQUHWDLOLQJ� DUH� QRQ�FRQWLQXRXV� DQG� QRQ�FRQWUDFWXDO�� &XVWRPHU� GHFLVLRQ�PDNLQJ� DQG� SXUFKDVHSDWWHUQV� GLIIHU� IURP� UHODWLRQVKLSV� WKDW� DUH� HLWKHU� FRQWUDFWXDO� RU� FRQWLQXRXV�� H�J�� ILQDQFLDOVHUYLFHV��WHOHFRPPXQLFDWLRQV��HWF��5HLQDUW]�DQG�.XPDU��������6HFRQG��ZH�OLPLW�RXUVHOYHV�WRVHWWLQJV�LQ�ZKLFK�FRQVXPHU�SXUFKDVH�EHKDYLRU�LV�QRW�DXWRPDWLFDOO\�UHJLVWHUHG��DQG�ZKHUH�RQO\OR\DOW\� SURJUDPV� PDNH� VXFK� UHJLVWUDWLRQ� SRVVLEOH� WKURXJK� PHPEHUVKLS� LGHQWLILFDWLRQ�7KHUHIRUH�� WKH� OR\DOW\� SURJUDP¶V� EHQHILWV� LQWULQVLFDOO\� GLIIHU� IURP� VHWWLQJV� LQ� ZKLFK
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UHJLVWUDWLRQ�DOUHDG\�RFFXUV�DV�SDUW�RI�WKH�QRUPDO�RSHUDWLRQ��ILQDQFLDO�VHUYLFHV��YLGHR�UHQWDOV��RULQ� ZKLFK� OR\DOW\� SURJUDPV� DUH� QRW� DFFRPSDQLHG� ZLWK� UHJLVWUDWLRQ� SRVVLELOLWLHV� �SDFNDJHGJRRGV����:DQVLQN�������
������0DQDJHULDO�UHOHYDQFH7KLV�GLVVHUWDWLRQ�KDV�D� FOHDU�PDQDJHULDO� UHOHYDQFH��/R\DOW\�SURJUDPV�DUH�XVHG� LQ� DOPRVW� DOOVHFWRUV�LQ�UHWDLOLQJ�DQG�PDQ\�RWKHU�FRQVXPHU�PDUNHWV�DV�ZHOO��7KH�TXHVWLRQ�ZKHWKHU�RU�QRW�WRDGRSW�D�OR\DOW\�SURJUDP�LV�WKHUHIRUH�UHOHYDQW�IRU�HYHU\�UHWDLOHU��7KLV�GLVVHUWDWLRQ�FRXOG�SURYLGHJXLGDQFH�LQ�PDNLQJ�WKH�ULJKW�GHFLVLRQ��)XUWKHU��PDQ\�UHWDLOHUV�KDYH�DGRSWHG�OR\DOW\�SURJUDPV�EXW� GR� QRW� XVH� WKHLU� SURJUDPV� RSWLPDOO\�� 7RR� PDQ\� UHWDLOHUV� KDYH� XVHG� WKHLU� SURJUDPV� DVVKRUW�WHUP� SURPRWLRQDO� WRROV� UDWKHU� WKDQ� UHODWLRQDO� LQVWUXPHQWV� �2
%ULHQ� DQG� -RQHV� ������0DQ\�UHWDLOHUV�WKDW�KDYH�DGRSWHG�OR\DOW\�SURJUDPV�D�IHZ�\HDUV�DJR�DUH�FXUUHQWO\�UHFRQVLGHULQJWKHLU�SURJUDPV��2SWLRQV�DUH�HLWKHU�WR�RSWLPL]H�WKH�SURJUDP�GHVLJQ�RU�WR�DEDQGRQ�WKH�SURJUDP�$GIRUPDWLH��������*LYHQ�WKH�FRPSOH[LW\�RI�OR\DOW\�SURJUDPV��LW�LV�FKDOOHQJLQJ�WR�DVVHVV�WKHLUHIIHFWLYHQHVV��7KLV�GLVVHUWDWLRQ�SURYLGHV�PHDVXUHPHQW�WRROV�DQG�HPSLULFDO�LQVLJKWV�RQ�OR\DOW\SURJUDPV�HIIHFWLYHQHVV��:H�DOVR�VWXG\�WKH�LQIOXHQFH�RI�GHVLJQ�HOHPHQWV�WKDW�DUH�FXUUHQWO\�XVHGLQ�SUDFWLFH��RQ�HIIHFWLYHQHVV�

����([LVWLQJ�5HVHDUFK�RQ�/R\DOW\�3URJUDPV
������,QWURGXFWLRQ,Q� WKH� ODVW� WHQ� \HDUV�� WKH� WRSLF� RI� OR\DOW\� SURJUDPV� KDV� UHFHLYHG� FRQVLGHUDEOH� DWWHQWLRQ� LQDFDGHPLF� UHVHDUFK�� 7KLV� VHFWLRQ� JLYHV� D� EULHI� RYHUYLHZ� RI� H[LVWLQJ� UHVHDUFK� RQ� OR\DOW\SURJUDPV�� 6SHFLILF� GHWDLOV� RI� UHOHYDQFH� WR� RXU� VWXGLHV� ZLOO� EH� GLVFXVVHG� LQ� WKH� UHVSHFWLYHFKDSWHUV��:H�IROORZ�WKH�UHVHDUFK�IUDPHZRUN�SURSRVHG�LQ�WKH�SUHYLRXV�VHFWLRQ��)LJXUH������WRVWUXFWXUH�WKH�RYHUYLHZ��$�V\VWHPDWLF�RYHUYLHZ�RI�VWXGLHV�RQ�OR\DOW\�SURJUDPV�FDQ�EH�IRXQG�LQ7DEOH�����DW�WKH�HQG�RI�WKLV�FKDSWHU�
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������/R\DOW\�SURJUDP�DGRSWLRQ�RI�FRPSDQLHV��UHWDLOHUV�$W� WKLV� PRPHQW�� UHVHDUFK� RQ� WKH� FRPSDQ\¶V� GHFLVLRQ� ZKHWKHU� RU� QRW� WR� DGRSW� D� OR\DOW\SURJUDP� LV� FRPSOHWHO\� ODFNLQJ�� 2QO\� VRPH� OLWHUDWXUH� RQ� UHODWHG� LVVXHV� H[LVWV�� L�H�� RQ� WKHDGRSWLRQ� RI� GDWDEDVH� PDUNHWLQJ� �9HUKRHI� DQG� +RHNVWUD� ����� DQG� 0DUNHWLQJ� 'HFLVLRQ6XSSRUW� 6\VWHPV� �:LHUHQJD� DQG� 2XGH� 2SKXLV� ������� %RWK� H[WHUQDO� IDFWRUV� VXFK� DVKHWHURJHQHRXV�DQG�G\QDPLF�PDUNHWV�DQG�FRPSHWLWRUV¶�DGRSWLRQV��DQG�LQWHUQDO�IDFWRUV�VXFK�DVRUJDQL]DWLRQDO�VWUXFWXUH��FXVWRPHU�RULHQWDWLRQ��DQG�WHFKQRORJLFDO�VNLOOV��DUH�VKRZQ�WR�GULYH�WKHDGRSWLRQ�RI� WKHVH�V\VWHPV��+RZHYHU�� LW� LV�XQFOHDU� WR�ZKDW�H[WHQW� WKHVH�IDFWRUV�DOVR�GULYH�WKHDGRSWLRQ�RI�OR\DOW\�SURJUDPV�
������/R\DOW\�SURJUDP�DGRSWLRQ�RI�FXVWRPHUV$� IHZ� VWXGLHV� H[LVW� RQ� WKH� FXVWRPHU� GHFLVLRQ� ZKHWKHU� RU� QRW� WR� EHFRPH� OR\DOW\� SURJUDPPHPEHU��'H:XOI�HW�DO�� ������ ILQG��QRW�VXUSULVLQJO\�� WKDW� WKH�FXVWRPHUV�GHFLVLRQ�ZKHWKHU� WRHQUROO� WR� D� OR\DOW\� SURJUDP� GHSHQGV� SDUWLFXODUO\� RQ� WKH� EHQHILWV� �UHZDUGV�� RIIHUHG� E\� WKHSURJUDP�DQG��QHJDWLYHO\��RQ�PRQHWDU\�SDUWLFLSDWLRQ�FRVWV��%HFDXVH�HYDOXDWLQJ�WKH�EHQHILWV�RIDQ�LQGLYLGXDO�OR\DOW\�SURJUDP�LQ�LVRODWLRQ�LV�GHPDQGLQJ��.LYHW]�DQG�6LPRQVRQ������� DUJXHWKDW�FXVWRPHUV�EDVH�WKHLU�SDUWLFLSDWLRQ�GHFLVLRQ�RQ�DQ�LGLRV\QFUDWLF�ILW�KHXULVWLF��7KHLU�ILQGLQJVFRQILUP�WKLV� LGHD�� WKH�SUREDELOLW\�RI� OR\DOW\�SURJUDP�SDUWLFLSDWLRQ�SRVLWLYHO\�GHSHQGV�RQ� WKHGLIIHUHQFH�EHWZHHQ�WKH�LQGLYLGXDO�HIIRUWV�WR�REWDLQ�UHZDUGV�DQG�D�UHIHUHQFH�HIIRUW��WKH�HIIRUW�RIW\SLFDO� RWKHU� FRQVXPHUV�� HYHQ� ZKHQ� WKH� DEVROXWH� UHTXLUHG� HIIRUW� LV� KLJKHU�� $OODZD\�%HUNRZLW]�� DQG�'¶6RX]D� ������ VWXG\� WKH� GLIIXVLRQ� SURFHVV� RI� D� UHWDLOHU¶V� OR\DOW\� SURJUDP�DQG�ILQG�WKDW� WKH�GLVWDQFH�WR� WKH�VWRUH� LV�D�FULWLFDO�GULYHU��QH[W� WR� LPSHUVRQDO�FRPPXQLFDWLRQ�PHGLD�VXFK�DV�ELOOERDUGV��DQG�LQWHUSHUVRQDO�FRPPXQLFDWLRQ��EHWZHHQ�FXVWRPHUV���2YHUDOO��LWLV�GLIILFXOW�WR�EDVH�PDQDJHULDO� LPSOLFDWLRQV�RQ�PHPEHUVKLS�GHFLVLRQV�VROHO\��EHFDXVH�OR\DOW\SURJUDP�VHOHFWLYLW\� LV� OLQNHG�WR�HIIHFWLYHQHVV�DQG�SURILWDELOLW\��)RU�H[DPSOH��KLJKHU� UHTXLUHGHIIRUWV�IRU�REWDLQLQJ�UHZDUGV�PLJKW�ZLWKKROG�VRPH�FXVWRPHUV�WR�SDUWLFLSDWH��EXW�FRXOG�DW� WKHVDPH�WLPH�VWUHQJWKHQ�WKH�HIIHFWV�RQ�SURJUDP�PHPEHUV�DQG�UHGXFH�FRVWV��,Q�RWKHU�ZRUGV��KLJKPHPEHUVKLS�UDWHV�DUH�QRW�QHFHVVDULO\�RSWLPDO�
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������/R\DOW\�SURJUDP�HIIHFWV�RQ�FXVWRPHU�OR\DOW\0RVW� UHVHDUFK� RQ� OR\DOW\� SURJUDPV� KDV� EHHQ� GHGLFDWHG� WR� HIIHFWLYHQHVV� DVVHVVPHQW�� DV� LW� LVIXQGDPHQWDO� WR� SURYH� D� UHDVRQ� RI� H[LVWHQFH� IRU� OR\DOW\� SURJUDPV��([LVWLQJ� HPSLULFDO� �ILHOG�VWXGLHV�SURYLGH�PL[HG�HYLGHQFH��0lJL������� ILQGV�QR�RYHUDOO�VLJQLILFDQW�HIIHFW�RI�OR\DOW\�FDUGSRVVHVVLRQ� LQ� WKH� SULPDU\� VWRUH� RQ� HLWKHU� VKDUH�RI�YLVLWV� RU� VKDUH�RI�ZDOOHW� IRU� IRXU� OR\DOW\SURJUDPV�RSHUDWLQJ�LQ�D�PLGGOH�VL]HG�WRZQ��+RZHYHU��WKH�OR\DOW\�FDUG�HIIHFW�LV�VLJQLILFDQW�IRUWKH� WZR� ODUJHVW� FKDLQV� LQ� WKH� PDUNHW� VKH� VWXGLHV�� 6KDUS� DQG� 6KDUS� ������ DOVR� ILQG� WKDW� DOR\DOW\�SURJUDP�JHQHUDWHV�HIIHFWV�RQ�DYHUDJH�SXUFKDVH�IUHTXHQFLHV�DQG�VKDUH�RI�UHTXLUHPHQWVRQO\� IRU� D� OLPLWHG� QXPEHU� RI� SURYLGHUV�� 2Q� WKH� RWKHU� KDQG�� %ROWRQ�� %UDPOHWW�� DQG� .DQQDQ������ ILQG� WKDW� OR\DOW\� SURJUDP� PHPEHUV� WHQG� WR� RYHUORRN� QHJDWLYH� HYDOXDWLRQV� LQ� WKHLUUHWHQWLRQ�GHFLVLRQ��DQG�XVH�WKHLU�FUHGLW�FDUG�DFFRXQW�PRUH�LQWHQVLYHO\��)LQDOO\��9HUKRHI�������ILQGV�WKDW�OR\DOW\�SURJUDP�PHPEHUVKLSV�HQKDQFH�FXVWRPHU�VKDUH�GHYHORSPHQWV�$Q� LPSRUWDQW� LVVXH� IRU� WKH� HPSLULFDO� DQDO\VLV� RI� OR\DOW\� SURJUDPV� LV� WKH� WZR�VLGHGFDXVDO� GLUHFWLRQ� RI� WKH� HIIHFWV� �HQGRJHQHLW\� SUREOHP��� $� OR\DOW\� SURJUDP� DLPV� WR� HQKDQFHFXVWRPHU�OR\DOW\��EXW�OR\DOW\�SURJUDP�HQUROPHQW�LV�VSHFLILFDOO\�DWWUDFWLYH�IRU�FXVWRPHUV�ZKRDUH�DOUHDG\�OR\DO��7KHUHIRUH��GLIIHUHQFHV�EHWZHHQ�SURJUDP�PHPEHUV�DQG�QRQ�PHPEHUV�FDQQRWEH� DWWULEXWHG� FRPSOHWHO\� WR� WKH� OR\DOW\� SURJUDP� HIIHFW�� $XWKRUV� RI� H[LVWLQJ� HIIHFWLYHQHVVVWXGLHV�EULQJ�XS�WKH�SUREOHP�DV�DQ�LVVXH�IRU�IXUWKHU�UHVHDUFK�
³7KH�SUHYDOHQFH�RI�PXOWLSOH�PHPEHUVKLSV�� FRQVXPHUV¶� UHDVRQV� IRU� DFTXLULQJ� FDUGV�� DQG� WKHFDXVDO�UHODWLRQVKLS�EHWZHHQ�FDUG�PHPEHUVKLS�DQG�FXVWRPHU�VKDUH�QHHG�WR�EH�PRUH�WKRURXJKO\LQYHVWLJDWHG´��0lJL�������S���
³7KH�SRVLWLYH�HIIHFW�RI�UHZDUG�SURJUDPV��«��LV�OLNHO\�WR�EH�RYHUHVWLPDWHG�LQ�SULRU�UHVHDUFKWKDW�GRHV�QRW�DFFRXQW�IRU�WKH�HQGRJHQRXV�QDWXUH�RI�WKHVH�SURJUDPV´��%ROWRQ�HW�DO��������S����

:KHQ� FRQVLGHULQJ� WKH� OR\DOW\� SURJUDP� GHVLJQV RI� WKH� SURJUDPV� LQ� WKH� ILHOG� VWXGLHVGLVFXVVHG�DERYH��ZH�REVHUYH�FRQVLGHUDEOH�YDULDWLRQ��OR\DOW\�SURJUDPV�WKDW�JLYH�WKHLU�PHPEHUVVSHFLDO�GLVFRXQWV�DQG�PHPEHU�RQO\�PDLOLQJV��0lJL��������D�OR\DOW\�SURJUDP�WKDW�SURYLGHV�DTXDQWXP�GLVFRXQW�GHSHQGHQW�RQ� WKH�QXPEHU�RI�FRQWUDFW�KROG� �9HUKRHI�������� D� µWUDGLWLRQDO¶VDYLQJ� SURJUDP� EXW� ZLWK� HQWUDQFH� IHH� �%ROWRQ� HW� DO�� ������� DQG� D� ZLGH�VFDOH� PXOWL�YHQGRU
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VDYLQJ�SURJUDP��6KDUS�DQG�6KDUS��������([SHULPHQWDO�DQG�DQDO\WLFDO�VWXGLHV�KDYH�GHDOW�ZLWKWKH� HIIHFWV� RI� VHYHUDO� GHVLJQ� HOHPHQWV�� 'LVWLQFWLRQ� FDQ� EH� PDGH� EHWZHHQ� GHOD\HG� YHUVXVLPPHGLDWH�UHZDUGV��<L�DQG�-HRQ�������=KDQJ��.ULVKQD��DQG�'KDU��������&XVWRPHU�UHZDUGLQJEDVHG� RQ� SXUFKDVH� VHOHFWLRQ� LV� LPPHGLDWH� LI� WKH� UHZDUG� LV� JLYHQ� LPPHGLDWH� XSRQ� SXUFKDVH�SULFH� GLVFRXQW��� DQG� GHOD\HG� ZKHQ� D� FXVWRPHU� LV� UHZDUGHG� RQ� D� IXWXUH� SXUFKDVH� RFFDVLRQUHTXLULQJ� UHWHQWLRQ� �H�J�� VDYLQJ� SURJUDPV�� FRXSRQV��� 8QGHU� ORZ�LQYROYHPHQW� FRQGLWLRQV�LPPHGLDWH� UHZDUGV� DUH� KLJKHU� YDOXHG� WKDQ� GHOD\HG� UHZDUGV�� EXW� DW� WKH� ULVN� RI� FUHDWLQJ� MXVWSURJUDP�OR\DOW\�DQG�QRW�EUDQG�RU�VWRUH�OR\DOW\��<L�DQG�-HRQ��������$Q�DGYDQWDJH�RI�GHOD\HGUHZDUGV� LV� WKDW� WKH\� FUHDWH� VZLWFKLQJ� FRVWV�� ZKLFK� GHFUHDVH� SULFH� VHQVLWLYLW\� DQG� HQDEOHFRPSDQLHV�WR�DVN�KLJKHU�SULFHV��.LP��6KL��DQG�6ULQLYDVDQ��������$�PHDQLQJIXO�GLVWLQFWLRQ�RIUHZDUG� W\SHV� FDQ� EH� PDGH� EHWZHHQ� SURGXFW�UHODWHG� DQG� �XQUHODWHG� UHZDUGV�� ([SHULPHQWDOUHVHDUFK��5RHKP��%ROPDQ�3XOOLQV��DQG�5RHKP������ VKRZV�WKDW�SURGXFW�UHODWHG�UHZDUGV�DUHEHWWHU� DEOH� WR� VXSSRUW� IDYRUDEOH� EUDQG� DVVRFLDWLRQV� DQG� WKHUHIRUH� SUHIHUUHG� RYHU� SURGXFW�XQUHODWHG� UHZDUGV�� )XUWKHUPRUH�� SURGXFW�UHODWHG� DUH� W\SLFDOO\� PRUH� HIILFLHQW� WR� RIIHU�� DQGHVSHFLDOO\�FRPSDQLHV�ZLWK�KLJK�EUDQG�HTXLW\�FDQ�EHQHILW�IURP�JLYLQJ�WKHP�DV�D�UHZDUG��.LPHW� DO�� ������.RSDOOH� DQG� 1HVOLQ� ������� $QRWKHU� SRVVLEOH� FDWHJRUL]DWLRQ� LV� EHWZHHQ� KHGRQLFDQG� QHFHVVLW\� UHZDUGV�� .LYHW]� DQG� 6LPRQVRQ� ������ VKRZ� D� KLJKHU� SUHIHUHQFH� IRU� OX[XU\UHZDUGV�ZKHQ�UHTXLUHG�HIIRUWV�LQFUHDVH��UHODWLQJ�WR�D�UHGXFWLRQ�LQ�JXLOW�IHHOLQJV�$QDO\VHV� RQ� VDYLQJ� SRLQWV� VFKHGXOHV� KDYH� VKRZQ� WKDW� FXVWRPHUV� VWURQJO\� OHWWKHPVHOYHV� OHDG� WR� WKH�SRLQWV� �WKH�PHGLDWRU�� UDWKHU� WKDQ� WR� WKH� UHZDUG� WR�EH�REWDLQHG� LQ� WKHHQG��ZKLFK�PD\�OHDG�WR�REYLRXVO\�LUUDWLRQDO�EHKDYLRU��+VHH�HW�DO��������9DQ�2VVHODHU��$OED�DQG�0DQFKDQGD��������,Q�VXP��H[SHULPHQWDO�UHVHDUFK�KDV�VKRZQ�WKDW�WKH�GHVLJQ�RI�D�OR\DOW\SURJUDP�FDQ�LQIOXHQFH�LWV�HIIHFWLYHQHVV�FRQVLGHUDEO\�,Q� JDPH�WKHRUHWLFDO� VWXGLHV�� PRGHOV� KDYH� WDNHQ� LQWR� DFFRXQW� WKH� SRVVLELOLW\� RIFRPSHWLWLYH� OR\DOW\� SURJUDPV DV� SDUW� RI� WKH� µOR\DOW\� JDPH¶� �%HOO� DQG� /DO� ������ .LP� HW� DO������� .RSDOOH� DQG� 1HVOLQ� ������� 7KH\� ILQG� WKDW� OR\DOW\� SURJUDPV� OHDG� WR� OHVV� SULFHFRPSHWLWLRQ�DQG�KLJKHU�SULFH� OHYHOV��EXW�QRW�QHFHVVDULO\� WR�PRUH�SURILWV��0lJL� ������ LV� WKHRQO\� VWXG\� WKDW� HPSLULFDOO\� DFFRXQWV� IRU� FRPSHWLWLYH� OR\DOW\� SURJUDPV�� DQG� LW� VKRZV� WKDWOR\DOW\� FDUG� PHPEHUVKLSV� RI� FRPSHWLWRUV� FDQ� KDYH� D� QHJDWLYH� HIIHFW� RQ� EHKDYLRUDO� OR\DOW\�VKDUH�RI�ZDOOHW���HYHQ�ZKHQ�WKH�OR\DOW\�SURJUDP�LWVHOI�LV�QRW�DEOH�WR�HQKDQFH�OR\DOW\�
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2WKHU� UHOHYDQW� IDFWRUV� FDQ� EH� IRXQG� LQ� LQGXVWU\� GLIIHUHQFHV�� 7KH� RYHUYLHZ� LQ� WKHDSSHQGL[�VKRZV�WKDW�WKH�OR\DOW\�SURJUDPV�VWXGLHG�GLIIHU�ZLGHO\�LQ�WKH�LQGXVWU\�LQ�ZKLFK�WKH\DUH� XVHG�� 6HYHUDO� DXWKRUV� VXJJHVW� WKDW� WKH� HIIHFWLYHQHVV� RI� OR\DOW\� SURJUDPV� FRXOG� YDU\EHWZHHQ� SURGXFW� FDWHJRULHV� �H�J�� %KDWWDFKDU\D� DQG� %ROWRQ� ������ 9HUKRHI� ������� 5HOHYDQWGHWHUPLQDQWV�VXJJHVWHG�DUH� WKH�GHJUHH�RI� LQYROYHPHQW� LQ� WKH�SURGXFW�FDWHJRU\� �<L� DQG�-HRQ�������YDULHW\�VHHNLQJ�WHQGHQFLHV� �=KDQJ�HW�DO���������DQG� ULVN�DYHUVLRQ��%XONOH\��������6RIDU�� QR� VWXG\� GLUHFWO\� DVVHVVHV� WKH� HIIHFWV� RI� LQGXVWU\� GLIIHUHQFHV� RQ� OR\DOW\� SURJUDPHIIHFWLYHQHVV�
������/R\DOW\�SURJUDP�SURILWDELOLW\0RVW�VWXGLHV�KDYH�QRW�FRQVLGHUHG�WKH�FRVWV�RI�OR\DOW\�SURJUDPV��6RPH�HPSLULFDO�VWXGLHV�H[LVWRQ� WKH� SURILWDELOLW\� RI� LQGLYLGXDO� OR\DOW\� DFWLRQV�� ZKLFK� SRLQW� WR� SRVLWLYH� QHW� UHYHQXHV� RI� DWHPSRUDU\� VDYLQJ� SURJUDP� �%HOO� DQG� /DO� ������ 'Uq]H� DQG� +RFK� ������� $QDO\WLFDO� VWXGLHVKDYH�DOVR�WDNHQ�FRVWV�LQWR�DFFRXQW��7KH\�ILQG�WKDW�OR\DOW\�SURJUDPV�DUH�SDUWLFXODUO\�SURILWDEOHLI� WKH� FDWHJRU\� LV� H[SDQGDEOH� �.RSDOOH� DQG� 1HVOLQ� ����� RU� ZKHQ� FRQVXPHUV� DUH� VWURQJO\YDULHW\�VHHNLQJ��=KDQJ�HW�DO���������:DQVLQN������� ILQGV�WKDW�H[WHQVLYH�OR\DOW\�SURJUDPV�DUHVRPHZKDW�PRUH�HIIHFWLYH�WKDQ�EDVLF��ORZ�UHZDUG��SURJUDPV��EXW�WKH\�DUH�OHVV�SURILWDEOH��7KLVUHVXOW� FDQ� EH� H[SODLQHG� E\� WKH� IDFW� WKDW� H[WHQVLYH�� KLJK� UHZDUG� SURJUDP� WDUJHW� VSHFLILFDOO\KHDY\�XVHUV��RQ�ZKR�RQO\�OLPLWHG�DGGLWLRQDO�SURILWV�FDQ�EH�HDUQHG��.RSDOOH�DQG�1HVOLQ�������DQDO\WLFDOO\� ILQG� WKDW� SRVVLELOLWLHV� IRU� FDWHJRU\� H[SDQVLRQV� VWLPXODWH� OR\DOW\� SURJUDPSURILWDELOLW\��=KDQJ��.ULVKQD��DQG�'KDU������� DUJXH�WKDW�LPPHGLDWH�UHZDUGV�PLJKW�EH�PRUHHIIHFWLYH��EXW�GHOD\HG�UHZDUGV�DUH�PRUH�SURILWDEOH�LQ�FDVH�RI�PDQ\�KHDY\�XVHUV�DQG�OLJKW�XVHUVZLWK� ORZ� SULFH� VHQVLWLYLW\�� +RZHYHU�� WR� HPSLULFDOO\� DVVHVV� WKH� SURILWDELOLW\� RI� WKH� WRWDOSURJUDP�LV�FKDOOHQJLQJ��EHFDXVH�PRVW�SURJUDPV�FRQVLVW�RI�VHYHUDO�FRPSRQHQWV��WKH\�LQIOXHQFHYDULRXV� EHKDYLRUDO� YDULDEOHV� DQG� WKH\� UHTXLUH� VHYHUDO� GLIIHUHQW� FRVWV�� )XUWKHUPRUH�� EHFDXVHOR\DOW\� SURJUDPV� DUH� LQ� JHQHUDO� D� ORQJ�WHUP� VWUDWHJ\�� ERWK� WKH� VKRUW�UXQ� DQG� ORQJ�UXQSURILWDELOLW\�DUH�UHOHYDQW�
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����2XWOLQH�RI�WKH�'LVVHUWDWLRQ
7KLV� GLVVHUWDWLRQ� LQYHVWLJDWHV� WKH� FHQWUDO� UHVHDUFK� SUREOHP� E\� PHDQV� RI� WKUHH� HPSLULFDOVWXGLHV��7KH�HPSLULFDO�VWXGLHV�DUH�SUHVHQWHG�LQ�UHVSHFWLYHO\�&KDSWHUV�������DQG���,Q�&KDSWHU���D�VXUYH\�DPRQJ�����UHWDLO�PDQDJHUV�LV�FRQGXFWHG�� ,W�VWXGLHV� WKH�OR\DOW\SURJUDP�DGRSWLRQ�RI�UHWDLOHUV�RXW�RI�PDUNHW�DQG�RUJDQL]DWLRQDO�FKDUDFWHULVWLFV��7KH�VWXG\�DLPVWR�H[SODLQ�KLJK�GLIIHUHQFHV�EHWZHHQ�OR\DOW\�SURJUDP�DGRSWLRQV�EHWZHHQ�UHWDLO�VHFWRU��EXW�DOVRWKH�SKHQRPHQRQ�WKDW�HYHQ�LQ�VHFWRUV�ZLWK�PDQ\�OR\DOW\�SURJUDPV�VRPH�UHWDLOHUV�GHFLGH�QRW�WRDGRSW�D�OR\DOW\�SURJUDP��7KH�VXUYH\�LV�DOVR�XVHG�WR�VWXG\�OR\DOW\�SURJUDP�HIIHFWV�RQ�FXVWRPHUNQRZOHGJH�DQG�FXVWRPHU�OR\DOW\�DV�SHUFHLYHG�E\�UHWDLO�PDQDJHUV��LQ�FRPELQDWLRQ�ZLWK�OR\DOW\SURJUDP�GHVLJQ�DQG�LQGXVWU\�GLIIHUHQFHV�&KDSWHU� �� VWXGLHV� OR\DOW\� SURJUDP� HIIHFWV� RQ� EHKDYLRUDO� OR\DOW\�� XVLQJ� PDUNHW�ZLGHSDQHO�GDWD�RI������KRXVHKROGV�RQ�JURFHU\�SXUFKDVLQJ�DQG�OR\DOW\�SURJUDP�PHPEHUVKLSV��7RDFFRXQW� IRU� WKH� WZR�VLGHG� FDXVDOLW\� EHWZHHQ� WKHVH� YDULDEOHV�� ZH� VSHFLI\� D� PRGHO� IRU� WKHOR\DOW\� SURJUDP� DGRSWLRQ� RI� FXVWRPHUV� DQG� XVH� LQVWUXPHQWDO� YDULDEOHV� VXFK� DV� SULYDF\FRQFHUQV�DQG�OR\DOW\�SURJUDP�HQMR\PHQW��7KH�VWXG\�LV�WKH�ILUVW�WR�DFFRXQW�IRU�HQGRJHQHLW\�E\DFFRXQWLQJ� IRU� WZR�VLGHG� FDXVDOLW\� EHWZHHQ� OR\DOW\� SURJUDP� PHPEHUVKLSV� DQG� SXUFKDVHEHKDYLRU�� DQG� LW� LOOXVWUDWHV� WR�ZKDW�H[WHQW�FRUUHFWLQJ� IRU� HQGRJHQHLW\�SUREOHPV� LV� LPSRUWDQW�7KH�VWXG\�DOVR�DFFRXQWV� IRU�FRPSHWLWLRQ��DQG�DVVHVVHV� WKH�HIIHFWV�RI� OR\DOW\�SURJUDP�GHVLJQGLIIHUHQFHV��)LQDOO\��UHZDUGLQJ�FRVWV�DUH�WDNHQ�LQWR�DFFRXQW�LQ�RUGHU�WR�GUDZ�FRQFOXVLRQV�DERXWHIIHFWV�RQ�QHW�UHYHQXHV�&KDSWHU� �� XVHV� SXUFKDVH� GDWD� RI� ������� FXVWRPHUV� RI� D� FORWKLQJ� UHWDLOHU�� ZKR� DUHPHPEHUV�RI�WKH�OR\DOW\�SURJUDP��7KLV�FKDSWHU�VWXGLHV�WKH�HIIHFWV�RI�D�OR\DOW\�SURJUDP�UHZDUG�D�VWRUH�YRXFKHU�JLYHQ�WR�PHPEHUV�ZKR�REWDLQHG�D�PLQLPDO�QXPEHU�RI�VDYLQJ�SRLQWV��:H�VWXG\WKH� YRXFKHU� HIIHFWV� RQ� FXVWRPHU� SXUFKDVLQJ�� VSOLW� XS� LQWR� SXUFKDVH� LQFLGHQFH� DQG� SXUFKDVHTXDQWLW\�� 2XU� PRGHO� DOVR� DFFRXQWV� IRU� SRVW�UHZDUGLQJ� HIIHFWV� DQG� G\QDPLFV� LQ� UHVSRQVHEHKDYLRU�� :H� XVH� WKH� PRGHO� HVWLPDWHV� WR� FDOFXODWH� WKH� HIIHFWV� RI� D� YRXFKHU� RQ� FXVWRPHUOLIHWLPH�YDOXH��,Q�JHQHUDO��WKH�VWXG\�JLYHV�LQVLJKW�LQ�WKH�TXHVWLRQ�ZKHWKHU�LW�SD\V�RII�WR�UHZDUG\RXU�EHVW�FXVWRPHUV�IRU�WKHLU�OR\DOW\�



��

&KDSWHU���SURYLGHV� WKH�RYHUDOO�FRQFOXVLRQV�� ,W�JLYHV�DQ�RYHUYLHZ�RI� WKH� ILQGLQJV�DQGIRUPXODWHV� DQVZHUV� WR� WKH� UHVHDUFK� TXHVWLRQV� DQG� SUREOHP� VWDWHPHQW�� ,W� WKHQ� GLVFXVVHV� WKHLPSOLFDWLRQV� IRU� UHVHDUFK�� PDQDJHPHQW�� DQG� SROLF\� PDNHUV�� 7KH� FKDSWHU� FRQFOXGHV� ZLWK� DGLVFXVVLRQ�RI�GLUHFWLRQV�IRU�IXUWKHU�UHVHDUFK�



7DEOH�����2YHUYLHZ�RI�H[LVWLQJ�VWXGLHV�RQ�OR\DOW\�SURJUDPV
$XWKRU 5HODWLRQ�VWXGLHG 5HVHDUFK�0HWKRG 3DUWLFXODU�'HWDLOV $SSOLFDWLRQ
$OODZD\��%HUNRZLW]��DQG'
6RX]D������� &XVWRPHU�DGRSWLRQ�RIOR\DOW\�SURJUDP )LHOG�VWXG\ 'LIIXVLRQ�RI�OR\DOW\�FDUGV�DIWHU�DOR\DOW\�SURJUDP�ODXQFK 5HWDLOLQJ�XQVSHFLILHG
%HOO�DQG�/DO������� (IIHFWLYHQHVV�RIOR\DOW\�DFWLRQ )LHOG�VWXG\��DQDO\WLFDO�IRXQGDWLRQ (IIHFWV�RI�D�WHPSRUDU\�VDYLQJSURJUDP�RQ�FXVWRPHU�SXUFKDVHV *URFHU\UHWDLOLQJ
%ROWRQ��.DQQDQ��DQG%UDPOHWW������� (IIHFWLYHQHVV�RI�OR\DOW\SURJUDP )LHOG�VWXG\��3DQHOGDWD���TXHVWLRQQDLUH 7KH�HIIHFW�RI�OR\DOW\�SURJUDPPHPEHUVKLS�RQ�DFFRXQWUHWHQWLRQ�DQG�XVDJH

&UHGLW�FDUGFRPSDQ\
%XONOH\������� (IIHFWLYHQHVV�RI�OR\DOW\SURJUDP $QDO\WLFDO�,2 $VVXPHV�XQFHUWDLQW\�LQ�XWLOLW\RI�IXWXUH�SXUFKDVHV�DV�UDWLRQDOHIRU�OR\DOW\�SURJUDPV

�
'H:XOI�HW�DO�������� &XVWRPHU�DGRSWLRQ�RIOR\DOW\�SURJUDP���GHVLJQ�

&RQMRLQW�VWXG\ &RQMRLQW�DQDO\VLV�RQ�XWLOLW\�RIOR\DOW\�SURJUDP�GHVLJQV 8QVSHFLILHG
'Uq]H�DQG�+RFK������� (IIHFWLYHQHVV�3URILWDELOLW\RI�OR\DOW\�DFWLRQ )LHOG�H[SHULPHQW (IIHFWV�RQ�VDOHV�DQG�SURILWDELOLW\RI�OR\DOW\�DFWLRQ�GLUHFWHGWRZDUGV�VSHFLILF�SDUW�RI�WKHDVVRUWPHQW

%DE\�SURGXFWV

'Uq]H�DQG�1XQHV������� 3UHIHUHQFH�IRU�SURJUDPGHVLJQ $QDO\WLFDO��'HFLVLRQ0DNLQJ���H[SHULPHQWDO
5HVSRQVH�WR�³FRPELQHG�FXUUHQF\�SULFLQJ´��PRQH\�SOXVVDYLQJ�SRLQWV

$LUOLQHV



2YHUYLHZ�RI�H[LVWLQJ�VWXGLHV�RQ�OR\DOW\�SURJUDPV����
$XWKRU 5HODWLRQ�VWXGLHG 5HVHDUFK�0HWKRG 3DUWLFXODU�'HWDLOV $SSOLFDWLRQ
.LP��6KL�DQG�6ULQDYDVDQ������ (IIHFWLYHQHVV�SURILWDELOLW\RI�OR\DOW\�SURJUDPV��GHVLJQ

$QDO\WLFDO��*DPH�WKHRU\� 7UDGH�RII�EHWZHHQ�SURGXFW�UHODWHG�DQG�±XQUHODWHG�SURGXFWVLQ�UHODWLRQ�WR�SULFH�VHQVLWLYLW\�DQGXVDJH�LQWHQVLW\
�

.LYHW]�DQG�6LPRQVRQ������ 3UHIHUHQFHV�IRU�GHVLJQ ([SHULPHQWDO 7KH�HIIHFW�RI�HIIRUW�UHTXLUHPHQWVRQ�SUHIHUHQFH�IRU�QHFHVVLW\YHUVXV�OX[XU\�UHZDUGV
5HWDLOLQJ�FDU�UHQWDO�H�FRPPHUFH

.LYHW]�DQG�6LPRQVRQ������ &XVWRPHU�DGRSWLRQ�RIOR\DOW\�SURJUDPV ([SHULPHQWDO 7KH�HIIHFW�RI�LGLRV\QFUDWLF�ILW�UHTXLUHG�HIIRUW�FRPSDUHG�WRUHIHUHQFH�HIIRUW��RQ�SDUWLFLSDWLRQ
5HVWDXUDQW�GHSDUWPHQWVWRUH��FUHGLWFDUGV

.RSDOOH�DQG�1HVOLQ������ (IIHFWLYHQHVV��SURILWDELOLW\RI�OR\DOW\�SURJUDPV $QDO\WLFDO��*DPH�WKHRU\���VRPH�HPSLULFDOHYLGHQFH�
6WXGLHV�YLDELOLW\�RI�OR\DOW\SURJUDPV�LQ�UHODWLRQ�WRSUHIHUHQFHV�IRU�WKH�UHZDUG�DQGIRU�FRPSHWLQJ�EUDQGV��DQG�WRFDWHJRU\�H[SDQGDELOLW\

$LUOLQHV

/LHEHUPDQQ������� &XVWRPHU�DGRSWLRQ��HIIHFWLYHQHVV�RI�OR\DOW\SURJUDPV
6WUXFWXUHG�WHOHSKRQHLQWHUYLHZV ([SORUDWRU\�VWXG\��VHOI�UHSRUWHGHIIHFWV�RI�FXVWRPHUV 8QVSHFLILHG



2YHUYLHZ�RI�H[LVWLQJ�VWXGLHV�RQ�OR\DOW\�SURJUDPV����
$XWKRU 5HODWLRQ�VWXGLHG 5HVHDUFK�0HWKRG 3DUWLFXODU�'HWDLOV $SSOLFDWLRQ
0DXUL������� (IIHFWLYHQHVV�RI�OR\DOW\SURJUDPV )LHOG�VWXG\��3DQHO�GDWD��TXHVWLRQQDLUH 'HWHUPLQDQWV�RI�FRQVLVWHQWOR\DOW\�FDUG�XVDJH *URFHU\UHWDLOLQJ
0lJL������� (IIHFWLYHQHVV�RI�OR\DOW\SURJUDPV����FRPSHWLWLRQ� )LHOG�VWXG\��3DQHO�GDWD��TXHVWLRQQDLUH 6DWLVIDFWLRQ�DV�PRVW�LPSRUWDQWFRQWURO�YDULDEOH *URFHU\5HWDLOLQJ
1XQHV�DQG�'Uq]H������� (IIHFWLYHQHVV�RI�OR\DOW\SURJUDPV����GHVLJQ� ([SHULPHQWV 6WXGLHV�WR�ZKDW�H[WHQW�ZLGHUUHGHHPLQJ�RSSRUWXQLWLHV�FDQPDNH�D�VDYLQJ�SURJUDP�PRUHHIIHFWLYH

$LUOLQHV

5RHKP��%ROPDQ�3XOOLQV�DQG�5RHKP������� /R\DOW\�SURJUDP�GHVLJQ��HIIHFWLYHQHVV ([SHULPHQWDO 7KH�LQIOXHQFH�RI�UHZDUGFKDUDFWHULVWLFV�RQ�DWWLWXGLQDOOR\DOW\
3DFNDJHG�JRRGV�6RIW�GULQNV

6PLWK�HW�DO�������� (IIHFWLYHQHVV�RI�OR\DOW\SURJUDPV 'LDU\�VWXG\��TXHVWLRQQDLUH 0LUURULQJ�WHFKQLTXH��VPDOOVDPSOH�VL]H����� 5HWDLOLQJ�XQVSHFLILHG
6KDUS�DQG�6KDUS������� (IIHFWLYHQHVV�RI�OR\DOW\SURJUDPV )LHOG�VWXG\ 2EVHUYDWLRQ�VKRUW�DIWHU�ODXQFK�RID�ODUJH�PXOWL�YHQGRU�OR\DOW\SURJUDP

5HWDLOLQJ�'LYHUVH
9DQ�2VVHODHU��$OED��DQG0DQFKDQGD������� /R\DOW\� SURJUDP� GHVLJQ� �HIIHFWLYHQHVV ([SHULPHQWDO 6WXGLHV�GHVLJQ�RI�VDYLQJ�SRLQWVVFKHGXOHV $LUOLQHV



2YHUYLHZ�RI�H[LVWLQJ�VWXGLHV�RQ�OR\DOW\�SURJUDPV����
$XWKRU 5HODWLRQ�VWXGLHG 5HVHDUFK�0HWKRG 3DUWLFXODU�'HWDLOV $SSOLFDWLRQ
9HUKRHI������� (IIHFWLYHQHVV�RI�OR\DOW\SURJUDPV )LHOG�VWXG\��3DQHO�GDWD��TXHVWLRQQDLUH &KDQJHV�LQ�VKDUH�RI�ZDOOHWPHDVXUHG�EHWZHHQ�WZRVXFFHVVLYH�\HDUV

,QVXUDQFHSURGXFWV
:DQVLQN������� (IIHFWLYHQHVV�3URILWDELOLW\RI�OR\DOW\�SURJUDPV���GHVLJQ�

([SHULPHQW�DPRQJPDQJHUV�DQG�FRQVXPHUV 3HUFHLYHG�HIIHFWLYHQHVV�RIGLIIHUHQW�SURJUDP�GHVLJQV 3DFNDJHG�JRRGV
<L�DQG�-HRQ������� /R\DOW\�SURJUDP�GHVLJQ��HIIHFWLYHQHVV ([SHULPHQWDO (IIHFWV�RQ�SURJUDP�OR\DOW\�DQGEUDQG�OR\DOW\��DWWLWXGLQDO� )ULHG�FKLFNHQVWRUHV��EHDXW\VDORQV
=KDQJ��.ULVKQD��DQG'KDU������� /R\DOW\�SURJUDPHIIHFWLYHQHVV�DQGSURILWDELOLW\

$QDO\WLFDO��VRPHHPSLULFDO�HYLGHQFH� 'LIIHUHQFHV�EHWZHHQ�LPPHGLDWHDQG�GHOD\HG�SURPRWLRQV�RQ�VDOHVDQG�SURILWDELOLW\
3DFNDJHG�JRRGV





��

&KDSWHU��$GRSWLRQ�DQG�(IIHFWLYHQHVV�RI�/R\DOW\�3URJUDPV�7KH�5HWDLOHU¶V�3HUVSHFWLYH
����,QWURGXFWLRQ
$IWHU� WXUEXOHQW� \HDUV�ZLWK�PDQ\� OR\DOW\�SURJUDP� LQWURGXFWLRQV�� UHWDLO�PDUNHWV�KDYH�EHFRPHUHODWLYHO\� VWDEOH�� $� FRQVLGHUDEOH� QXPEHU� RI� UHWDLOHUV� FXUUHQWO\� XVH� OR\DOW\� SURJUDPV� DV� DPHDQV� WR� LQWHQVLI\� UHODWLRQVKLSV� ZLWK� FXVWRPHUV� DQG� WR� VWLPXODWH� FXVWRPHU� OR\DOW\� �VHH&KDSWHU� ���� 2Q� WKH� RWKHU� KDQG�� PDQ\� RWKHU� UHWDLOHUV� KDYH� GHFLGHG� QRW� WR� DGRSW� D� OR\DOW\SURJUDP��7KH\� FRQVLGHU� OR\DOW\�SURJUDPV�QRW� VXLWDEOH� IRU� WKHLU� VSHFLILF� FRPSDQ\�RU� IRU� WKHPDUNHW�LQ�ZKLFK�WKH\�DUH�RSHUDWLQJ��)RRG�0DUNHWLQJ�,QVWLWXWH������� UHSRUWV� WKDW�DERXW����RI�WKH�$PHULFDQ�UHWDLOHUV�GR�QRW�KDYH�OR\DOW\�SURJUDPV��DQG�����RI�WKHVH�QRQ�DGRSWHUV�KDYHQR�SODQV�WR�LQWURGXFH�WKHP�LQ�WKH�IXWXUH��'LVWLQFWLRQ�FDQ�WKXV�EH�PDGH�EHWZHHQ�WZR�JURXSV�RIUHWDLOHUV�� WKH�DGRSWHUV�DQG� WKH�QRQ�DGRSWHUV�RI� OR\DOW\�SURJUDPV��7KH� IDFWRUV� WKDW� GHWHUPLQHFRPSDQLHV¶�DGRSWLRQ�RI�OR\DOW\�SURJUDPV�DUH�XQFOHDU��$QG�HTXDOO\�LQWHUHVWLQJ�LVVXH�LV�WR�ZKDWH[WHQW�WKH�DGRSWHUV�SHUFHLYH�WKHLU�OR\DOW\�SURJUDP�DV�HIIHFWLYH�([LVWLQJ DFDGHPLF� UHVHDUFK� GHPRQVWUDWHG� WKH� WKHRUHWLFDO� EDVLV� RI� OR\DOW\� SURJUDPDGRSWLRQV��.LP��6KL��DQG�6ULQLYDVDQ�������=KDQJ��.ULVKQD��DQG�'KDU��������DQG�KDV�SURYLGHGHPSLULFDO�HYLGHQFH�RI� WKHLU�HIIHFWLYHQHVV� �%ROWRQ��.DQQDQ�� DQG�%UDPOHWW� ������0lJL�������([SHULPHQWDO� UHVHDUFK� KDV� IRFXVHG� RQ� OR\DOW\� SURJUDP� GHVLJQ� HOHPHQWV� VXFK� DV� WKH� VDYLQJIHDWXUH� �.LYHW]� DQG� 6LPRQVRQ� ����D�� 5RHKP�� %ROPDQ� 3XOOLQV�� DQG� 5RHKP� ����� DQGFRQVXPHU� FKDUDFWHULVWLFV� �.LYHW]� DQG� 6LPRQVRQ� ����E� WR� H[SODLQ� GLIIHUHQFHV� LQHIIHFWLYHQHVV��+RZHYHU��PRVW� H[LVWLQJ� UHVHDUFK� KDV� IRFXVHG� RQ� RQH� OR\DOW\� SURJUDP� RU� RQHOR\DOW\�SURJUDP�FKDUDFWHULVWLF�LQ�LVRODWLRQ��)XUWKHU��LW�UHPDLQV�XQFOHDU�XQGHU�ZKLFK�PDUNHW�DQGRUJDQL]DWLRQDO�FRQGLWLRQV�D�OR\DOW\�SURJUDP�LV�D�VXLWDEOH�PDUNHWLQJ�LQYHVWPHQW�,Q�FRQWUDVW�� WKLV�VWXG\�DVVHVVHV� WKH�GULYHUV�RI� UHWDLOHUV¶� OR\DOW\�SURJUDP�DGRSWLRQ�DQGWKH� SHUFHLYHG� VXFFHVV� RI� WKHVH� SURJUDPV�� 7R� WKLV� HQG�� ZH� FRQGXFWHG� D� VXUYH\� DPRQJ� ���



��

UHWDLOHUV� LQ� WKH� 1HWKHUODQGV�� &RQWUDU\� WR� H[LVWLQJ� OLWHUDWXUH� RQ� OR\DOW\� SURJUDPV�� ZKLFK� LVEDVHG� RQ� HLWKHU� HPSLULFDO� RU� H[SHULPHQWDO� FRQVXPHU� GDWD�� ZH� WDNH� D� UHWDLOHU¶V� SHUVSHFWLYH�5HWDLO� PDQDJHUV� ZRUN� ZLWK� OR\DOW\� SURJUDPV� RQ� D� GDLO\� EDVLV�� DQG� FDQ� GUDZ� IURP� ZLGHH[SHULHQFH� DQG� QXPHURXV� �SURSULHWDU\�� LQIRUPDWLRQ� VRXUFHV�� 6SHFLILFDOO\�� RXU� VWXG\FRQWULEXWHV�WR�WKH�OLWHUDWXUH�RQ�OR\DOW\�SURJUDPV�LQ�WZR�ZD\V�)LUVW�� RXU� VXUYH\� DPRQJ� UHWDLOHUV� RQ� WKH� DGRSWLRQ� RI� OR\DOW\� SURJUDPV ZLOO� SURYLGHLQVLJKW� LQ� PDUNHW� DQG� RUJDQL]DWLRQDO� FKDUDFWHULVWLFV� �H�J�� FRPSHWLWLYH� LQWHQVLW\� DQGWHFKQRORJLFDO�VNLOOV�� WKDW� VWLPXODWH�RU� UHVWUDLQ�D� OR\DOW\�SURJUDP�DGRSWLRQ��7KLV�FRQWULEXWLRQFORVHO\�PDWFKHV�UHVHDUFK�TXHVWLRQ���SURSRVHG�LQ�&KDSWHU��� �:KLFK� IDFWRUV�GULYH�UHWDLOHUV� WRDGRSW� OR\DOW\� SURJUDPV"��� $OWKRXJK� WKH� JURZWK� LQ� UHWDLO� OR\DOW\� SURJUDPV� LV� UHPDUNDEOH�OR\DOW\�SURJUDPV�DUH�QRW�HTXDOO\�ZLGHVSUHDG LQ�DOO�UHWDLO�VHFWRUV��$QG�HYHQ�LQ�VHFWRUV�ZKHUHWKH\� DUH� SRSXODU�� VHYHUDO� SOD\HUV� VWLOO� GR� QRW� XVH� WKHP�� 7R� EURDGHQ� DFDGHPLF� LQVLJKW� LQPDQDJHULDO� GHFLVLRQ�PDNLQJ� DQG� WR� VXSSRUW� IXWXUH� UHWDLO� GHFLVLRQ�PDNLQJ�� LW� LV� LPSRUWDQW� WRXQGHUVWDQG� ZK\� VRPH� UHWDLOHUV� KDYH� DGRSWHG� FHUWDLQ� PDUNHWLQJ� VWUDWHJLHV� VXFK� DV� OR\DOW\SURJUDPV�DQG�RWKHUV�KDYH�QRW�6HFRQG��WKURXJK�D�ODUJH�VDPSOH�RI�OR\DOW\�SURJUDP�SURYLGHUV��ZH�FDQ�VWXG\�WKH�HIIHFWVDQG� UHODWLYH� LPSRUWDQFH� RI� VSHFLILF� UHZDUG� HOHPHQWV� �H�J�� VDYLQJ� IHDWXUHV�� DQG� GDWDEDVHHOHPHQWV� �H�J�� GDWD� DQDO\VLV�� RQ� OR\DOW\� SURJUDP� HIIHFWLYHQHVV� :H� WDNH� WKH� UHWDLOHU¶VSHUFHSWLRQ� RI� OR\DOW\� SURJUDP� HIIHFWLYHQHVV� DV� RXU� GHSHQGHQW� PHDVXUH�� 8VLQJ� SHUFHLYHGPHDVXUHV� LV�FRPPRQ�IRU�PDQDJHPHQW� UHVHDUFK�� WR�PHDVXUH� IRU�H[DPSOH� UHODWLRQVKLS�TXDOLW\�-DS�������.XPDU��6WHUQ��DQG�$FKURO������ RU�PDUNHW�SHUIRUPDQFH��/L�DQG�&DODQWRQH�������$� UHWDLO� FRPSDQ\� FDQ� GHULYH� WZR� W\SHV� RI� EHQHILWV� IURP� LWV� OR\DOW\� SURJUDP�� )LUVW�� OR\DOW\SURJUDP� UHZDUGV� FRXOG� VWLPXODWH� FXVWRPHU� OR\DOW\�� E\� WUHDWLQJ� FDUGKROGHUV� DV� SULYLOHJHGFXVWRPHUV� DQG� JLYLQJ� OR\DOW\� LQFHQWLYHV� �/LHEHUPDQQ� ������� $� VHFRQG� EHQHILW� LV� WR� REWDLQFXVWRPHU�VSHFLILF� LQIRUPDWLRQ�� E\� VFDQQLQJ� OR\DOW\� FDUGV� RI� OR\DOW\� SURJUDP� PHPEHUV� DWHYHU\�SXUFKDVH��%\URP�������0DXUL��������7KHVH�GDWD�FRXOG�HQKDQFH�FXVWRPHU�NQRZOHGJH�LQWHUPV� RI� EHWWHU� FXVWRPHU�VSHFLILF� LQVLJKW� LQ� SURGXFW� SUHIHUHQFHV�� PDUNHWLQJ�PL[� UHVSRQVHV�HWF�� ,Q� H[LVWLQJ� UHVHDUFK� WKLV� VHFRQG� EHQHILW� KDV� QRW� UHFHLYHG�PXFK� DWWHQWLRQ�� 2EYLRXVO\�� DUHWDLOHU¶V�SHUVSHFWLYH�LV�QHHGHG�WR�REWDLQ�LQVLJKW�LQ�WKLV�DVSHFW��2YHUDOO��VXFK�DQ�DQDO\VLV�FRXOGSURYLGH�LQVLJKW� LQ�UHVHDUFK�TXHVWLRQ����:KLFK�HIIHFWV�GR�OR\DOW\�SURJUDPV�KDYH�RQ�SXUFKDVHEHKDYLRU�DQG�SURILWDELOLW\"���UHVHDUFK�TXHVWLRQ����+RZ�GRHV�OR\DOW\�SURJUDP�GHVLJQ�LQIOXHQFH



��

HIIHFWLYHQHVV"��� DQG� UHVHDUFK� TXHVWLRQ� �� �+RZ� GR� FRPSHWLWRUV¶� OR\DOW\� SURJUDPV� LQIOXHQFHHIIHFWLYHQHVV"��7KH� UHVW� RI� WKLV� FKDSWHU� LV� VWUXFWXUHG� DV� IROORZV�� ,Q� WKH� QH[W� VHFWLRQ�� ZH� GHYHORS� DFRQFHSWXDO� IUDPHZRUN� DQG� IRUPXODWH� K\SRWKHVHV� RQ� IDFWRUV� LQIOXHQFLQJ� OR\DOW\� SURJUDPDGRSWLRQ�� LQ� VHFWLRQ� ���� ZH� GR� WKH� VDPH� IRU� OR\DOW\� SURJUDP� HIIHFWLYHQHVV�� 6HFWLRQ� ���GHVFULEHV�RXU�UHVHDUFK�PHWKRG��DQG�VHFWLRQ�����SUHVHQWV�WKH�UHVXOWV�RI�WKH�HPSLULFDO�VWXG\��:HFRQFOXGH�LQ�VHFWLRQ������DQG�GLVFXVV�PDQDJHULDO�LPSOLFDWLRQV�DQG�OLPLWDWLRQV�RI�WKH�VWXG\�
����/R\DOW\�3URJUDP�$GRSWLRQ
������&RQFHSWXDO�IUDPHZRUN5HWDLO� FRPSDQLHV� KDYH� WUDGLWLRQDOO\� EHHQ� WUDQVDFWLRQ� RULHQWHG�� UDWKHU� WKDQ� UHODWLRQ� RULHQWHG�0XOKHUQ� ������� 6HYHUDO� DXWKRUV� KDYH� SURSRVHG� FODVVLILFDWLRQV� RU� VWDJHV� RI� UHODWLRQVKLSPDUNHWLQJ��&RYLHOOR� HW� DO�� ������ ODEHO� WKH� ILUVW� VWDJH� RI� UHODWLRQVKLS�PDUNHWLQJ� DV� GDWDEDVHPDUNHWLQJ�� 7KH\� GHVFULEH� LW� DV� WKH� XVH� RI� WHFKQRORJ\�EDVHG� WRROV� WR� WDUJHW� DQG� UHWDLQFXVWRPHUV��'D\� ������ VSHDNV�RI�YDOXH�DGGLQJ�H[FKDQJHV�� WKH� IRFXV�RI� WKH� ILUP� VKLIWV� IURPJHWWLQJ�FXVWRPHUV�WR�NHHSLQJ�FXVWRPHUV��7KH�ILUP�SXUVXHV�WKLV�REMHFWLYH�E\�GHYHORSLQJ�D�GHHSXQGHUVWDQGLQJ�RI�WKHLU�FXVWRPHUV¶�QHHGV��WKHQ�WDLORULQJ�WKHLU�RIIHULQJ�WR�WKHVH�QHHGV�DV�FORVHO\DV� SRVVLEOH�� DQG� JLYLQJ� FRQWLQXLQJ� LQFHQWLYHV� IRU� WKH� FXVWRPHU� WR� FRQFHQWUDWH�PRVW� RI� WKHLUSXUFKDVHV� ZLWK� WKHP�� %HUU\� ������ FODVVLILHV� LW� DV� ³OHYHO� RQH´� UHODWLRQVKLS� PDUNHWLQJ�� DUHODWLRQDO�SHUVSHFWLYH�WKDW�UHOLHV�SULPDULO\�RQ�SULFLQJ�LQFHQWLYHV�WR�VHFXUH�FXVWRPHUV¶�OR\DOW\�7KHVH� GHILQLWLRQV� KDYH� LQ� FRPPRQ� WKHLU� IRFXV� RQ� WKH� FUHDWLRQ� RI� FXVWRPHU� GDWDEDVHV�LQFUHDVLQJ�FXVWRPHU�NQRZOHGJH�DQG�FXVWRPHU�YDOXH��DQG�HQKDQFHPHQW�RI�OR\DOW\�$V�VXFK��WKH�EHQHILWV�RI�OR\DOW\�SURJUDPV�ILW�YHU\�ZHOO�LQ�WKHVH�UHODWLRQVKLS�PDUNHWLQJGHILQLWLRQV��:H�GHILQH�WKH�HQKDQFHPHQW�RI�FXVWRPHU�NQRZOHGJH�DQG�FXVWRPHU�OR\DOW\�DV� WKHWZR� SRWHQWLDO� NH\� EHQHILWV� RI� D� OR\DOW\� SURJUDP�� )LUVW�� D� OR\DOW\� SURJUDP� \LHOGV� FXVWRPHU�VSHFLILF�SXUFKDVH�GDWD�E\�VFDQQLQJ�OR\DOW\�FDUGV�RI�PHPEHUV�DW�HYHU\�SXUFKDVH��ZKLFK�HQDEOHVUHWDLO� FRPSDQLHV� WR� LPSURYH� FXVWRPHU� NQRZOHGJH� �0DXUL� ������� :H� GHILQH� FXVWRPHUNQRZOHGJH� DV� WKH� XQGHUVWDQGLQJ� RI� WKH� QHHGV� DQG� ZLVKHV� RI� FXVWRPHUV� RQ� VHJPHQW� RULQGLYLGXDO�OHYHO��&DPSEHOO������� &XVWRPHU�VSHFLILF�GDWD�DOVR�SURYLGH�UHODWLRQDO�RSSRUWXQLWLHV
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LQ�WHUPV�RI� WDUJHWLQJ��5RVVL��0F&XOORFK��DQG�$OOHQE\������ DQG�FURVV�VHOOLQJ��.DPDNXUD�HWDO�� ������� 7KHUHIRUH�� FXVWRPHU� GDWDEDVHV� DUH� FRQVLGHUHG� DQ� LPSRUWDQW� LQVWUXPHQW� WR� EXLOGFXVWRPHU�UHODWLRQVKLSV�LQ�UHWDLOLQJ��*U|QURRV�������0XOKHUQ��������6HFRQG��UHZDUGV�VXFK�DVVDYLQJ� IHDWXUHV�� VSHFLDO� DFWLRQV�� DQG� GLUHFW� PDLOLQJV� JLYH� OR\DOW\� LQFHQWLYHV� WR� SURJUDPPHPEHUV� DQG� FDQ� HQKDQFH� FXVWRPHU� OR\DOW\� �/LHEHUPDQQ� ������� &XVWRPHU� OR\DOW\� FDQ� EHGHVFULEHG� DV� D� GHHSO\� KHOG� FRPPLWPHQW� WR� UHEX\� RU� UHSDWURQL]H� D� SUHIHUUHG� SURGXFWFRQVLVWHQWO\� LQ� WKH� IXWXUH� �2OLYHU������� ,Q� VXP��ZH�EHOLHYH� WKDW� OR\DOW\�SURJUDPV� KDYH� WKHSRWHQWLDO� WR� VXSSRUW� UHWDLOHUV¶� PRYH� IURP� D� WUDGLWLRQDO� WUDQVDFWLRQDO� SHUVSHFWLYH� WRZDUGV� DUHODWLRQDO�SHUVSHFWLYH� )LJXUH�����VKRZV�RXU�FRQFHSWXDO�IUDPHZRUN�%XLOGLQJ� FRPSDQ\�FXVWRPHU� UHODWLRQVKLSV� LV� QHLWKHU� DSSURSULDWH� QRU� QHFHVVDU\� IRUHYHU\� PDUNHW�� FRPSDQ\�� RU� FXVWRPHU� �H�J�� 'D\� ��������� ,Q� WKH� VDPH� YHLQ�� UHODWLRQDOLQVWUXPHQWV� VXFK�DV� OR\DOW\�SURJUDPV�DUH�QRW� D�XVHIXO� LQYHVWPHQW� IRU� HYHU\� UHWDLO� FRPSDQ\�:KHQ�GHFLGLQJ�ZKHWKHU�RU�QRW� WR�DGRSW�D� OR\DOW\�SURJUDP�� D� UHWDLOHU�PXVW� DQWLFLSDWH�RQ� WKHUHODWHG�EHQHILWV�DQG�FRVWV��7KHVH�GHSHQG�� ILUVW�RI�DOO��RQ� WKH� FKDUDFWHULVWLFV�RI� WKH�PDUNHW� LQZKLFK� WKH� FRPSDQ\� RSHUDWHV� LQ� WHUPV� RI�PDUNHW� VWUXFWXUH� DQG� SURGXFW� W\SH�� *LYHQ� FHUWDLQPDUNHW� FLUFXPVWDQFHV�� WKH� FRPSDQ\¶V� UHVRXUFHV� DQG� VWUDWHJ\� GULYH� WKH� DWWUDFWLYHQHVV� RI� DOR\DOW\�SURJUDP�DGRSWLRQ�IRU�D�VSHFLILF�UHWDLOHU��$�ILQDO�FULWLFDO�HOHPHQW�LQ�WKH�XVHIXOQHVV�RI�DOR\DOW\� SURJUDP� LV� WKH� FKDUDFWHULVWLFV� RI� D� FRPSDQ\¶V� FXVWRPHU� EDVH�� %HFDXVH� WKHFKDUDFWHULVWLFV�RI�LWV�FXVWRPHU�EDVH�DUH�D�MRLQW�UHVXOW�RI�ERWK�WKH�PDUNHW�LQ�ZKLFK�D�FRPSDQ\RSHUDWHV�DQG�LWV�VSHFLILF�SRVLWLRQ�ZLWKLQ�WKDW�PDUNHW��ZH�FDQQRW�FDWHJRUL]H�FXVWRPHU�IDFWRUV�DVHLWKHU� RUJDQL]DWLRQDO� RU� PDUNHW� IDFWRUV�� :H� QRZ� GLVFXVV� WKUHH� PDUNHW� IDFWRUV�� IRXURUJDQL]DWLRQDO� IDFWRUV�� DQG� WZR� FXVWRPHU� EDVH� IDFWRUV� WKDW� PD\� LPSDFW� UHWDLOHUV¶� OR\DOW\SURJUDP�DGRSWLRQ�
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)LJXUH�����&RQFHSWXDO�IUDPHZRUN

/R\DOW\�3URJUDP�5HZDUGV� 6DYLQJ�)HDWXUH� 3ULFH�3URPRWLRQV� 'LUHFW�0DLOLQJV

/R\DOW\�3URJUDP�(IIHFWV

0DUNHW��)DFWRUV� %X\LQJ�)UHTXHQF\� &RPSHWLWLYH�,QWHQVLW\� &RPSHWLWRUV¶�/R\DOW\�3URJUDPV /R\DOW\�3URJUDP�$GRSWLRQ

&XVWRPHU�/R\DOW\

&XVWRPHU.QRZOHGJH

2UJDQL]DWLRQDO�)DFWRUV� &XVWRPHU�2ULHQWDWLRQ� 7HFKQRORJLFDO�6NLOOV� &HQWUDOL]DWLRQ� &RPSDQ\�6L]H

'DWDEDVH�&KDUDFWHULVWLFV� 0HPEHUVKLS�,QIRUPDWLRQ�� 'DWD�$QDO\VLV

&XVWRPHU�%DVH )DFWRUV� &XVWRPHU�'LYHUVLW\

������0DUNHW�IDFWRUV3URGXFW�0DUNHW�7\SH*U|QURRV� ������ DUJXHV� WKDW� UHODWLRQVKLS� PDUNHWLQJ� PDNHV� OHVV� VHQVH� LI� FRQVXPHUV� EX\LQIUHTXHQWO\� LQ� WKH� SURGXFW� FDWHJRU\� VXFK� DV� LQ� FDVH� RI� GXUDEOHV�� .HHSLQJ� WKH� UHODWLRQVKLSDOLYH� GXULQJ� QRQ�SXUFKDVH� SHULRGV� LV� FRVWO\� ZLWKRXW� DQ\� LPPHGLDWH� SD\�RII� IURP� LW�� 8QGHUVXFK�FLUFXPVWDQFHV��D�FRPSDQ\�FDQ�WKXV�EHWWHU�VWLFN�WR�WUDQVDFWLRQ�PDUNHWLQJ�DQG�WU\�WR�DWWUDFWWKH�FRQVXPHU�RQFH�KH�PDNHV�RQH�RI�KLV�VFDUFH�SXUFKDVHV�)XUWKHUPRUH�� WKH� EHQHILWV� RI� D� OR\DOW\� SURJUDP� FULWLFDOO\� GHSHQG� RQ� FXVWRPHUV¶DGRSWLRQ�RI�WKH�OR\DOW\�SURJUDP��FXVWRPHUV�PXVW�EH�ZLOOLQJ�WR�EHFRPH�PHPEHU�RI�WKH�OR\DOW\SURJUDP�DQG�FRQWLQXH�WR�XVH�WKHLU�OR\DOW\�FDUGV��&XVWRPHUV�DUH�PRVW�OLNHO\�WR�DGRSW�D�OR\DOW\FDUG� LI� WKH\� UHFHLYH� SRVLWLYH� UHLQIRUFHPHQWV� IURP� LW� IUHTXHQWO\�� 3RVLWLYH� UHLQIRUFHPHQWV� DUH



��

DXWRPDWLFDOO\�FUHDWHG�DW�D�WUDQVDFWLRQ��ZKHQ�WKH�FXVWRPHU�LV�LGHQWLILHG�DV�D�SURJUDP�PHPEHUDQG� SRVVLEO\� UHFHLYHV� SURJUDP� UHZDUGV� VXFK� DV� SULFH� SURPRWLRQV� RU� VDYLQJ� SRLQWV�� 7KXV� DSURGXFW� FDWHJRU\� LQ� ZKLFK� FXVWRPHUV� EX\� ZLWK� KLJK� IUHTXHQF\� KDV� KLJKHU� SRWHQWLDO� IRUGHYHORSLQJ�SURJUDP�OR\DOW\��%KDWWDFKDU\D�DQG�6HQ�������<L�DQG�-HRQ��������7KH�DUJXPHQWVDERYH�VXJJHVW�WKDW�UHODWLRQVKLS�PDUNHWLQJ��DQG�OR\DOW\�SURJUDPV�VSHFLILFDOO\��SURYLGH�KLJKHVWEHQHILWV�LQ�PDUNHWV�ZKHUH�FRQVXPHUV�PDNH�SXUFKDVHV�ZLWK�KLJK�IUHTXHQF\�2YHUDOO��ZH�K\SRWKHVL]H�WKH�IROORZLQJ�+�� 7KH� IUHTXHQF\� ZLWK� ZKLFK� FXVWRPHUV PDNH� SXUFKDVHV� ZLWKLQ� WKH� SURGXFW� FDWHJRU\SRVLWLYHO\�LQIOXHQFHV�WKH�OLNHOLKRRG�WKDW�D�UHWDLOHU�DGRSWV�D�OR\DOW\�SURJUDP�
&RPSHWLWLYH�,QWHQVLW\&RPSHWLWLRQ� LV� PRVW� LQWHQVH� LI� FRPSHWLWRUV� KDYH� D� FRPSDUDEOH� PDUNHWLQJ� PL[�� ,Q� VXFKPDUNHWV�� FRPSDQLHV� KDUDVV� HDFK� RWKHU� ZLWK� SURPRWLRQDO� DFWLRQV� WR� DWWUDFW� HDFK� RWKHU¶VFXVWRPHUV��&XVWRPHUV¶� VZLWFKLQJ�PDNH� H[SHFWHG� FDVK�IORZV�PRUH� YRODWLOH� DQG� UHTXLUH� KLJKUHDFTXLVLWLRQ� FRVWV� �6ULYDVWDYD�� 6KHUYDQL�� DQG� )DKH\� ������� $� EHWWHU� ORQJ�UXQ� VWUDWHJ\� WRFUHDWH� FRPSHWLWLYH� DGYDQWDJH� LV� WR� GLIIHUHQWLDWH� RQHVHOI� IURP� WKH� FRPSHWLWLRQ� WKURXJKLQQRYDWLRQV��1LMV�HW�DO��������9RVV�DQG�6HLGHUV��������$�OR\DOW\�SURJUDP�FUHDWHV�FRPSHWLWLYHDGYDQWDJH�� QRW� VR�PXFK� E\� DWWUDFWLQJ� QHZ� FXVWRPHUV� EXW� E\� ORFNLQJ� LQ� SUHVHQW� FXVWRPHUV�%HFDXVH� LQ� D� FRPSHWLWLYH� PDUNHW� WKH� WKUHDW� RI� ORVLQJ� FXVWRPHUV� LV� VXEVWDQWLDO�� FUHDWLQJFXVWRPHU�OR\DOW\�LV�EHQHILFLDO��$JDLQVW�WKLV�EDFNJURXQG��WKH�DGRSWLRQ�RI�UHODWLRQDO�LQVWUXPHQWVFDQ�FUHDWH�ODUJHU�EHQHILWV�WKDQ�XQGHU�FLUFXPVWDQFHV�RI�PRGHVW�FRPSHWLWLYH�LQWHQVLW\�7KHUHIRUH��ZH�SRVLW�+�� $� KLJKHU� FRPSHWLWLYH� LQWHQVLW\� LQ� D� PDUNHW� LQFUHDVHV� WKH� OLNHOLKRRG� WKDW� D� UHWDLOHUDGRSWV�D�OR\DOW\�SURJUDP�
&RPSHWLWRUV¶�/R\DOW\�3URJUDPV7KH�DGRSWLRQ�RI�LQQRYDWLRQV�VXFK�DV�OR\DOW\�SURJUDPV�LV�RIWHQ�VWLPXODWHG�E\�H[DPSOHV�LQ�WKHHQYLURQPHQW�� IRU� WZR� UHDVRQV� �9HUKRHI� DQG� +RHNVWUD� ������ :LHUHQJD� DQG� 2XGH� 2SKXLV�������)LUVW�� FRPSDQLHV� IDFH�XQFHUWDLQW\� FRQFHUQLQJ� WKH� IXWXUH�EHQHILWV� DQG� FRVWV� RI� OR\DOW\SURJUDP�DGRSWLRQ��DQG�PD\�XVH�FRPSHWLWRUV�WKDW�KDYH�DOUHDG\�LQWURGXFHG�D�OR\DOW\�SURJUDP�DVµPRGHOV¶�WR�EDVH�WKHLU�GHFLVLRQ�RQ��7KLV�SKHQRPHQRQ�LV�FDOOHG�PLPHWLF�LVRPRUSKLVP�DQG�ZDV
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ILUVW�GHVFULEHG�E\�'L0DJJLR�DQG�3RZHOO� ������ WR�H[SODLQ�D� WHQGHQF\� WRZDUGV�KRPRJHQHLW\ZLWKLQ�PDUNHWV��0LPHWLF� LVRPRUSKLVP� LV� WKXV�GULYHQ�E\� D� UHGXFWLRQ�RI�XQFHUWDLQW\� DQG� ULVNFRQFHUQLQJ�WKH� IXWXUH�SURILWDELOLW\�RI�DQ�LQQRYDWLRQ��ZKLFK�LQFUHDVHV� WKH�DWWUDFWLYHQHVV�RI�DQLQYHVWPHQW��*DWLJQRQ�DQG�5REHUWVRQ��������6HFRQG��FRPSDQLHV�PD\�DGRSW�D�OR\DOW\�SURJUDPDV� D� FRXQWHUDFWLRQ� WR� FRPSHWLWRUV¶� DGRSWLRQ� RI� D� SURJUDP� �/HHIODQJ� DQG� :LWWLQN� ������/R\DOW\� SURJUDPV� DUH� FDOOHG� D� GHIHQVLYH� VWUDWHJ\� EHFDXVH� WKH\� DLP� WR� NHHS� WKH� SUHVHQWFXVWRPHUV�LQ�WKH�IDFH�RI�IXWXUH�FRPSHWLWLYH�RIIHUV��UDWKHU�WKDQ�WR�JDLQ�PDUNHW�VKDUH��6KDUS�DQG6KDUS� ������� +RZHYHU�� LQ� UHWDLOLQJ� PRVW� FXVWRPHUV� EX\� UHJXODUO\� DW� GLIIHUHQW� FRPSDQLHVZLWKLQ� WKH� VDPH� VHFWRU�� VR� WKDW� FXVWRPHU� EDVHV� VKRZ� FRQVLGHUDEOH� RYHUODS� �5HLFKKHOG� DQG6DVVHU��������$�FRPSDQ\�PD\�WKXV�ORRVH�FRPSHWLWLYH�DGYDQWDJH�WKURXJK�FRPSHWLWLYH�OR\DOW\SURJUDPV�WKDW�SURYLGH�FRQVXPHUV�ZLWK�OR\DOW\�LQFHQWLYHV�DQG�UHZDUGV��+HQFH��D�PRWLYDWLRQ�WRUHDFW� RQ� FRPSHWLWRUV¶� OR\DOW\� SURJUDPV� LV� WR� SUHYHQW� FXVWRPHU� GHIHFWLRQ�� NQRZLQJ� WKDWNHHSLQJ�FXVWRPHUV�LV�HDVLHU�WKDQ�JHWWLQJ�WKHP�EDFN�%HFDXVH� RI� PLPHWLF� LVRPRUSKLVP� DQG� FRPSHWLWLYH� UHDFWLRQV�� ZH� PDNH� WKH� IROORZLQJK\SRWKHVLV�+�� $� KLJKHU� SHUFHQWDJH� RI� FRPSHWLWRUV�ZLWK� D� OR\DOW\� SURJUDP� LQFUHDVHV� WKH� OLNHOLKRRGWKDW�D�UHWDLOHU�DGRSWV�D�OR\DOW\�SURJUDP�
������2UJDQL]DWLRQDO�IDFWRUV)RU� D� VXFFHVVIXO� LPSOHPHQWDWLRQ� RI� UHODWLRQVKLS� PDUNHWLQJ�� D� FRPSDQ\� QHHGV� DSSURSULDWHUHVRXUFHV�DQG�FRPSHWHQFLHV��'D\��������SURSRVHV�WKUHH�FDWHJRULHV�RI�UHVRXUFHV�WKDW�FRPSRVHWKH�UHODWLRQDO�FDSDELOLW\��RULHQWDWLRQ��NQRZOHGJH�DQG�VNLOOV��DQG�LQWHJUDWLRQ�DQG�DOLJQPHQW�RISURFHVVHV�� $ORQJ� WKHVH� OLQHV� ZH� GLVFXVV� IRXU� RUJDQL]DWLRQDO� IDFWRUV� WKDW� LQIOXHQFH� OR\DOW\SURJUDP�DGRSWLRQ�
&XVWRPHU�RULHQWDWLRQ*U|QURRV� ������ DUJXHV� WKDW� UHODWLRQVKLS�PDUNHWLQJ� UHTXLUHV� D� VKLIW� LQ� IRFXV� IURP� SURGXFWVWRZDUGV�UHVRXUFHV�DQG�FRPSHWHQFLHV�LQ�UHODWLRQVKLSV��&XVWRPHU�RULHQWDWLRQ�UHIOHFWV�WKH�ILUP¶VXQGHUVWDQGLQJ� RI� LWV� WDUJHW� EX\HUV� DQG� LWV� FRPPLWPHQW� WR� GHOLYHU� VXSHULRU� YDOXH� WR� WKHVHFXVWRPHUV� FRQWLQXRXVO\� �1DUYHU� DQG� 6ODWHU� ������� 7KH� EHQHILWV� RI� D� OR\DOW\� SURJUDP� KDYHVWURQJ� SDUDOOHOV� ZLWK� FXVWRPHU� RULHQWDWLRQ�� /R\DOW\� SURJUDP� GDWD� FDQ� HQKDQFH� FXVWRPHU
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XQGHUVWDQGLQJ�DQG�WKURXJK�GLIIHUHQWLDWHG�RIIHUV�D�OR\DOW\�SURJUDP�FDQ�FUHDWH�KLJKHU�FXVWRPHUYDOXH�� %HFDXVH� WKH� EHQHILWV� RI� D� PDUNHWLQJ� VWUDWHJ\� GHSHQG� RQ� LWV� FRPSDWLELOLW\� ZLWK� WKHFRPSDQ\¶V�RYHUDOO�VWUDWHJ\��'D\�DQG�9DQ�GHQ�%XOWH�������1LMVVHQ�DQG�)UDPEDFK��������ZHK\SRWKHVL]H�+��� 7KH�PRUH� FXVWRPHU� RULHQWHG� D� UHWDLO� FRPSDQ\� LV�� WKH� KLJKHU� WKH� OLNHOLKRRG� WKDW� WKLVUHWDLOHU�DGRSWV�D�OR\DOW\�SURJUDP�
7HFKQRORJLFDO�VNLOOV5HWDLO� FRPSDQLHV� PDNH� XVH� RI� YDULRXV� WHFKQRORJLHV� �VXFK� DV� VFDQQHUV� DQG� LQYHQWRU\PDQDJHPHQW�V\VWHPV��WR�RSWLPL]H�LQIRUPDWLRQ�VWUHDPV�ZLWKLQ�WKH�FRPSDQ\��,Q�JHQHUDO��LW�KDVEHHQ� IRXQG� WKDW� WHFKQRORJLFDO� VNLOOV� HQKDQFH�RUJDQL]DWLRQDO� LQQRYDWLRQV� �'DPDQSRXU�������%XW� PRUH� VSHFLILFDOO\�� WHFKQRORJLFDO� VNLOOV� WR� DFTXLUH�� PDQDJH� DQG� PRGHO� FXVWRPHULQIRUPDWLRQ� DUH� NH\� WR� UHODWLRQVKLS�PDUNHWLQJ� �'D\� ������+RJDQ�� /HPRQ�� DQG�5XVW� ������+HQFH��LQ�RXU�FRQWH[W� WKHVH�VNLOOV�FRXOG�HQKDQFH�WKH�EHQHILWV�RI� OR\DOW\�SURJUDP�GDWD��ZKLOHUHGXFLQJ�FRVWV�RI�LPSOHPHQWDWLRQ�DQG�GDWD�KDQGOLQJ�:H�K\SRWKHVL]H�+��� 7KH�EHWWHU� D� UHWDLO� FRPSDQ\¶V� WHFKQRORJLFDO� VNLOOV�� WKH� KLJKHU� WKH� OLNHOLKRRG� WKDW� WKHUHWDLOHU�DGRSWV�D�OR\DOW\�SURJUDP�
&HQWUDOL]DWLRQ,Q� FHQWUDOL]HG� UHWDLO� FRPSDQLHV�� WKH� GHFLVLRQ�PDNLQJ� DXWKRULW\� LV� FRQFHQWUDWHG� DW� WKH� KHDGRIILFH�� 7KLV� OHDGV� WR� ORZHU� FRPPLWPHQW� DQG� LQYROYHPHQW� RI� WKH� LQGLYLGXDO� RXWOHWV�� ZKLFKFRXOG�QHJDWLYHO\�LQIOXHQFH�WKH�LPSOHPHQWDWLRQ�RI�LQQRYDWLRQV�VXFK�DV�UHODWLRQVKLS�PDUNHWLQJ�'DPDQSRXU�������)UDPEDFK�HW�DO���������5HODWLRQVKLS�PDUNHWLQJ�UHTXLUHV�D�FKDQJH�LQ�IRFXVRI�WKH�HQWLUH�RUJDQL]DWLRQ��ZKLFK�FRQFHUQV�D�FKDQJH�LQ�PLQGVHW�UDWKHU�WKDQ�D�FKDQJH�LQ�UXOHV�%HUU\�������*U|QURRV��������6R�� LQWHUQDO�PDUNHWLQJ�PXVW�PRWLYDWH�HPSOR\HHV� WR�VXSSRUW�DVXFFHVVIXO� OR\DOW\� SURJUDP� DGRSWLRQ�� DQG� WR� DGRSW� D� FXVWRPHU�IRFXVHG� DSSURDFK�� ,Q� DQRUJDQL]DWLRQ� LQ� ZKLFK� GHFLVLRQV� DUH� WDNHQ� VROHO\� DW� WKH� KHDG� RIILFH�� HPSOR\HHV� DW� WKHLQGLYLGXDO� RXWOHWV� DUH� KDUGHU� WR� FRQYLQFH� DERXW� WKH� QHHG� IRU� EHKDYLRUDO� FKDQJHV� WR� VXSSRUWWKHVH� GHFLVLRQV�� %HFDXVH� D� VXFFHVVIXO� LPSOHPHQWDWLRQ� RI� UHODWLRQVKLS� PDUNHWLQJ� LV� PRUH
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GLIILFXOW� LQ�D�FHQWUDOL]HG�RUJDQL]DWLRQ�� WKH�H[SHFWHG�EHQHILWV�RI�D� OR\DOW\�SURJUDP�DUH� ORZHU�DQG�ZH�K\SRWKHVL]H�+��� 7KH�PRUH�FHQWUDOL]HG�D�UHWDLO�FRPSDQ\�LV�RUJDQL]HG��WKH�ORZHU�WKH�OLNHOLKRRG�WKDW�WKHUHWDLOHU�DGRSWV�D�OR\DOW\�SURJUDP�
&RPSDQ\�VL]H/DUJH�FRPSDQLHV�DUH�PRUH�OLNHO\�WR�DGRSW�QHZ�V\VWHPV�DQG�VHUYLFHV� �)UDPEDFK�HW�DO�������:LHUHQJD� DQG� 2XGH� 2SKXLV� ������� 7KH\� SRVVHVV� PRUH� PHDQV� WR� LQYHVW� LQ� ODUJH�VFDOHLQQRYDWLRQV��DQG�WKHLU�LQQRYDWLRQV�DUH�RIWHQ�PRUH�SURILWDEOH�EHFDXVH�RI�VFDOH�DGYDQWDJHV��7KHFRVWV�RI� OR\DOW\�SURJUDP�DGRSWLRQ�DUH�SDUWO\� IL[HG��H�J�� LQ� VHWWLQJ�XS�D�FDUG� UHJLVWUDWLRQ�DQGGDWD� ZDUHKRXVH� V\VWHP�� ZKLFK� IDYRUV� DGRSWLRQ� LQ� ODUJH�VFDOH� SURJUDPV�� ,Q� DGGLWLRQ�� WKHEHQHILWV�DUH�KLJKHU�IRU�ODUJH�FRPSDQLHV��EHFDXVH�D�ODUJHU�FXVWRPHU�EDVH�FDQ�EH�UHDFKHG�ZLWKWKH�OR\DOW\�SURJUDP��%HFDXVH�RI�ZLGHU�ILQDQFLDO�IXQGLQJ�SRVVLELOLWLHV��DQG�HFRQRPLHV�RI�VFRSHDQG�VFDOH��ZH�K\SRWKHVL]H�+��� 7KH� ODUJHU� D� UHWDLO� FRPSDQ\�� WKH� PRUH� OLNHO\� LW� LV� WKDW� WKH� UHWDLOHU� DGRSWV� D� OR\DOW\SURJUDP�
������&XVWRPHU�EDVH�IDFWRUV$Q� LPSRUWDQW� DGYDQWDJH� RI� UHODWLRQDO� PDUNHWLQJ� LQVWUXPHQWV� RYHU� WUDGLWLRQDO� PDUNHWLQJLQVWUXPHQWV� LV� WKHLU� FDSDELOLW\� WR� GLIIHUHQWLDWH� EHWZHHQ� FXVWRPHUV� RQ� LQGLYLGXDO� OHYHO�� $OR\DOW\�SURJUDP¶V�SRWHQWLDO�RI�FXVWRPHU�GLIIHUHQWLDWLRQ�FUHDWHV�WKH�VWURQJHVW�UHODWLYH�DGYDQWDJHRYHU�PDVV�PDUNHWLQJ�ZKHQ�FXVWRPHU�GLYHUVLW\�LV�KLJK��6KHWK��6LVLRGLD��DQG�6KDUPD��������:HIRFXV�RQ�FXVWRPHU�GLYHUVLW\�KHUH��ZKLFK�GRHV�QRW� LPSO\� WKDW�QR�RWKHU�FXVWRPHU�EDVH� IDFWRUVDUH�UHOHYDQW�IRU�D�FRPSDQ\¶V�DGRSWLRQ�GHFLVLRQ��LW�LV�MXVW�WKDW�ZH�ZDQW�WR�IRFXV�KHUH�RQ�D�IDFWRUWKDW�LV�GLVWLQFWLYH�IRU�WKLV�VSHFLILF�DGRSWLRQ�GHFLVLRQ�/R\DOW\� SURJUDPV� FDQ� UHDOL]H� FXVWRPHU� GLIIHUHQWLDWLRQ� WKURXJK� WZR� PHFKDQLVPV�� ��GLIIHUHQWLDWLRQ� EHWZHHQ� OR\DOW\� SURJUDP� PHPEHUV� DQG� QRQ�PHPEHUV�� ��� GLIIHUHQWLDWLRQEHWZHHQ� OR\DOW\� SURJUDP� PHPEHUV� WKHPVHOYHV� GXH� WR� SHUVRQDOL]HG� SURJUDP� UHZDUGV�'LYHUVLW\�PD\�WDNH�RQH�RI�WKH�WZR�IRUPV��SURILWDELOLW\�GLYHUVLW\�DQG�SUHIHUHQFH�GLYHUVLW\�
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3URILWDELOLW\:KHQ�FXVWRPHUV�YDU\� VXEVWDQWLDOO\� LQ�SURILWDELOLW\�� LW� LV�QRW� UDWLRQDO� WR� LQYHVW� LQ�DOO�RI� WKHPHTXDOO\�� ,Q�RUGHU�WR�RSWLPL]H�FXVWRPHU�HTXLW\�D�FRPSDQ\�VKRXOG�UHZDUG�WKRVH�ZKR�DUH�PRVWSURILWDEOH�LQ�RUGHU�WR�HQFRXUDJH�WKHP�WR�VWD\��DQG�LW�VKRXOG�JLYH�LQFHQWLYHV�WR�WKRVH�ZKR�DUHQRW�SURILWDEOH�\HW��%HUJHU�HW�DO��������5XVW��=HLWKDPO��DQG�/HPRQ��������$�OR\DOW\�SURJUDPFDQ� UHZDUG� FXVWRPHUV� IRU� SXUFKDVH� EHKDYLRU� RU� LW� FDQ� VHOHFW� SURILWDEOH� FXVWRPHUV� DQG� WUHDWWKHP�ZLWK�SULYLOHJHV�DQG�DGGLWLRQDO�VHUYLFH��%HOO�HW�DO��������� ,Q�WKLV�ZD\�D� OR\DOW\�SURJUDPFDQ�KHOS�WR�VSHQG�PDUNHWLQJ�EXGJHWV�PRUH�HIILFLHQWO\��ZKLFK�VXSSRUWV�WKH�EHQHILWV�RI�D�OR\DOW\SURJUDP�DGRSWLRQ��%XW�RI�FRXUVH��WKH�SRVVLELOLWLHV�IRU�FXVWRPHU�GLIIHUHQWLDWLRQ�EDVHG�RQ�SURILWVDUH�PRVW�EHQHILFLDO�LI�FXVWRPHUV�YDU\�VXEVWDQWLDOO\�LQ�SURILWDELOLW\�
3UHIHUHQFHV&XVWRPHUV�FDQ�DOVR�GLIIHU�LQ�WKHLU�SUHIHUHQFHV�WRZDUGV�WKH�FRPSDQLHV�RIIHULQJ��)LUVW�RI�DOO��QRWDOO�FXVWRPHUV�DUH�ZLOOLQJ�WR�EH�LQYROYHG�LQ�D�UHODWLRQVKLS�ZLWK�WKH�UHWDLOHU��5HLQDUW]�DQG�.XPDU������ DGYLVH�PDQDJHUV�WR�OHW�VKRUW�OLIH�FXVWRPHUV�ZKR�DUH�QRWRULRXV�VZLWFKHUV�³IO\�DURXQG´�UDWKHU�WKDQ�ERWKHU�WKHP�ZLWK�UHODWLRQDO�LQYHVWPHQWV��0RUHRYHU��FXVWRPHUV�ZLWK�ORZ�UHODWLRQDOSUHIHUHQFH�DUH� OHVV� OLNHO\� WR�EHFRPH�PHPEHU�RI� WKH� OR\DOW\�SURJUDP��/R\DOW\�SURJUDP� WKXVSURYLGH�D�VHOI�VHOHFWLRQ�PHFKDQLVP�VR�WKDW�FXVWRPHUV�ZKR�DUH�QRW�UHODWLRQDO�SURQH�ZLOO�QRW�EHERWKHUHG��,Q�DGGLWLRQ��FXVWRPHUV�GLIIHU�LQ�WKHLU�SUHIHUHQFHV�IRU�VSHFLILF�SURGXFWV�DQG�SURGXFWFDWHJRULHV��$� OR\DOW\� SURJUDP� FDQ� XVH� VHJPHQWDWLRQ� FULWHULD� VXFK� DV� DVVRUWPHQW� LQWHUHVWV� RUOLIHVW\OH�WR�SURYLGH�FXVWRPHU�VSHFLILF�DFWLRQV��,Q�JHQHUDO��D�OR\DOW\�SURJUDP�KDV�WKH�SRWHQWLDOWR�GLVWLQJXLVK�EHWZHHQ�FXVWRPHU�SUHIHUHQFHV�DQG�WR�PDNH�WDLORUHG�RIIHUV�WR�LQFUHDVH�FXVWRPHUYDOXH�DQG� OR\DOW\��%HFDXVH� WKH�EHQHILWV�RI�GLIIHUHQWLDWLRQ�DUH�KLJKHVW� IRU�D�GLYHUVH�FXVWRPHUEDVH��ZH�K\SRWKHVL]H�+�D� 7KH�PRUH�GLYHUVH�LWV�FXVWRPHU�EDVH�LQ�WHUPV�RI�SURILWDELOLW\��WKH�PRUH�OLNHO\�D�UHWDLOHULV�WR�DGRSW�D�OR\DOW\�SURJUDP�+�E� 5HWDLO�FRPSDQLHV�ZLWK�D�PRUH�GLYHUVH�FXVWRPHU�EDVH�LQ�WHUPV�RI�SUHIHUHQFHV�DUH�PRUHOLNHO\�WR�DGRSW�D�OR\DOW\�SURJUDP�
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����/R\DOW\�3URJUDP�(IIHFWLYHQHVV
������5HOHYDQW�IDFWRUV7KH�GULYHUV�RI� OR\DOW\�SURJUDP�HIIHFWLYHQHVV�DUH�RI�JUHDW�PDQDJHULDO� LQWHUHVW��7KH�GHJUHH� WRZKLFK�D�PDUNHWLQJ�VWUDWHJ\�LV�HIIHFWLYH�GHSHQGV�RQ�LWV�LPSOHPHQWDWLRQ�DQG�XVDJH��$ODYL�DQG-RDFKLPVWKDOHU��������$V�VXFK��ZH�H[SHFW�WKDW�SHUFHLYHG�OR\DOW\�SURJUDP�HIIHFWLYHQHVV�UHODWHVWR� GDWDEDVH� HOHPHQWV� DQG� OR\DOW\� SURJUDP� UHZDUGV�� DQG� SRVVLEO\�PDUNHW� DQG� RUJDQL]DWLRQDOIDFWRUV��VHH�)LJXUH������ 7KHVH�ODWWHU�IDFWRUV�VHUYH�DV�D�VHOHFWLRQ�PHFKDQLVP�EDVHG�RQ�H[SHFWHGEHQHILWV�DQG�FRVWV��DQG�LI�VHOHFWLRQ�LV�DSSURSULDWH�WKH�VXFFHVV�RI�WKH�SURJUDP�PDLQO\�GHSHQGVRQ�LPSOHPHQWDWLRQ�DQG�XVDJH�IDFWRUV��:LHUHQJD�DQG�2XGH�2SKXLV������� IRU�H[DPSOH�IRXQGWKDW� PDUNHW� DQG� RUJDQL]DWLRQDO� IDFWRUV� GR� QRW� LQIOXHQFH� WKH� HIIHFWLYHQHVV� RI� PDQDJHPHQWGHFLVLRQ�VXSSRUW�V\VWHPV�LI�LPSOHPHQWDWLRQ�DQG�XVDJH�IDFWRUV�DUH�LQFOXGHG�DV�ZHOO��)RU�OR\DOW\SURJUDPV�WKH�VDPH�PLJKW�KROG��WKRXJK�ZH�KDYH�QR�H[�DQWH�UHDVRQV�WR�UXOH�RXW�DQ�LQGHSHQGHQWHIIHFW�RI�PDUNHW�DQG�RUJDQL]DWLRQDO�IDFWRUV�RQ�OR\DOW\�SURJUDP�HIIHFWLYHQHVV��:H�QRZ�GLVFXVVWZR�GDWDEDVH�HOHPHQWV�DQG�WKUHH�OR\DOW\�SURJUDP�UHZDUG�HOHPHQWV�WKDW�PD\�LQIOXHQFH�OR\DOW\SURJUDP� HIIHFWLYHQHVV� LQ� WHUPV� RI� D� EHWWHU� XQGHUVWDQGLQJ� RI� FXVWRPHUV� QHHGV� DQG� ZLVKHV�FXVWRPHU� NQRZOHGJH�� DQG� DQ� LPSURYHG� FXVWRPHU� FRPPLWPHQW� WR� UHSXUFKDVH� �FXVWRPHUOR\DOW\���:H�WKHQ�GLVFXVV�WKH�LQIOXHQFH�RI�FXVWRPHU�NQRZOHGJH�RQ�FXVWRPHU�OR\DOW\�
������&XVWRPHU�GDWDEDVH�HOHPHQWV0HPEHUVKLS�LQIRUPDWLRQ0DQ\�FRPSDQLHV�UHTXLUH�FXVWRPHUV�ZKR�EHFRPH�PHPEHUV�RI�WKHLU�OR\DOW\�SURJUDP�WR�SURYLGHSHUVRQDO� GDWD� WKURXJK� D� VXEVFULSWLRQ� IRUP� �PRVWO\� VRFLR�GHPRJUDSKLF� LQIRUPDWLRQ� DQGVRPHWLPHV�GRPDLQ�VSHFLILF� LQWHUHVWV�RU�DWWLWXGHV���7KH�DGGLWLRQ�RI�SHUVRQDO�GDWD� WR�SXUFKDVHGDWD�LPSURYHV�WKH�TXDOLW\�RI�WKH�FXVWRPHU�GDWDEDVH��7KH\�FDQ�EH�XVHG�IRU�VHYHUDO�DSSOLFDWLRQV�H�J�� DGGUHVVHV� FDQ� EH� XVHG� WR� GHYHORS� JHR�PDUNHWLQJ� SURILOHV�� KRXVHKROG� FRPSRVLWLRQ� WRGLVWLQJXLVK� VRFLR�GHPRJUDSKLF� JURXSV�� 6R�� PHPEHUVKLS� LQIRUPDWLRQ� HQDEOHV� D� FRPSDQ\� WRREWDLQ�EHWWHU��SHUVRQDOL]HG�NQRZOHGJH�DERXW�WKHLU�FXVWRPHUV�7KHUHIRUH��ZH�K\SRWKHVL]H�+��� /R\DOW\� SURJUDPV� WKDW� REOLJH� PHPEHUV� WR� SURYLGH� SHUVRQDO� GDWD� HQKDQFH� FXVWRPHUNQRZOHGJH�PRUH�WKDQ�OR\DOW\�SURJUDPV�ZLWKRXW�VXFK�DQ�REOLJDWLRQ�
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,QWHQVLW\�RI�GDWD�DQDO\VLV&XVWRPHU� GDWDEDVHV� RQO\� LPSURYH� FXVWRPHU� NQRZOHGJH� ZKHQ� WKH� GDWD� DUH� DQDO\]HG� RQ� DUHJXODU� EDVLV�� +RZHYHU�� PDQ\� FRPSDQLHV� DUH� QRW� DEOH� WR� KDQGOH� WKH� HQRUPRXV� GDWDEDVHVVWDWLVWLFDOO\� �9HUKRHI�HW�DO���������7KH�DQDO\VLV�RI�FXVWRPHU�OHYHO�SXUFKDVH�GDWD�SURYLGHV�DQLPSRUWDQW� RSSRUWXQLW\� WR� EHWWHU� XQGHUVWDQG� FXVWRPHU� EHKDYLRU� DQG� LQFUHDVH� FXVWRPHUNQRZOHGJH��5RVVL��0F&XOORFK��DQG�$OOHQE\�������7KHUHIRUH��ZH�SURSRVH�+���� 7KH� LQWHQVLW\� ZLWK� ZKLFK� OR\DOW\� SURJUDP� GDWD� DUH� DQDO\]HG� HQKDQFHV� FXVWRPHUNQRZOHGJH�
������/R\DOW\�SURJUDP�UHZDUGV6DYLQJ�IHDWXUH6DYLQJ�IHDWXUHV�DUH�D�IRUP�RI�SRVWSRQHG�UHZDUGV��&XVWRPHUV�KDYH�WR�VSHQG�D�VXEVWDQWLDO�VXPRI�PRQH\��ZKLFK�W\SLFDOO\�UHTXLUHV�D�ORQJ�VHULHV�RI�SXUFKDVHV��LQ�RUGHU�WR�REWDLQ�D�UHZDUG�LQWKH� HQG�� $V� VXFK�� D� VDYLQJ� IHDWXUH� LV� DQ� LQVWUXPHQW� WKDW� SURYLGHV� YHU\� WUDQVSDUHQW� OR\DOW\LQFHQWLYHV�� 7KH� HIIHFWLYHQHVV� RI� VDYLQJ� IHDWXUHV� LQ� HQKDQFLQJ� FXVWRPHU� OR\DOW\� KDV� EHHQVKRZQ�E\�H[SHULPHQWDO�VWXGLHV��1XQHV�DQG�'Uq]H�������9DQ�2VVHODHU��$OED��DQG�0DQFKDQGD������ 7R�EHQHILW�PD[LPDOO\�IURP�WKH�VDYLQJ�IHDWXUH�D�FXVWRPHU�PXVW�FRQVHTXHQWO\�XVH�KLV�RUKHU� OR\DOW\� FDUG�DW� HYHU\�SXUFKDVH��&XVWRPHUV¶� FRQVLVWHQW�XVH�RI� OR\DOW\� FDUGV� HQKDQFHV� WKHTXDOLW\� RI� WKH� FXVWRPHU� GDWDEDVH��ZKLFK� RSWLPDOO\� VXSSRUWV� FXVWRPHU� NQRZOHGJH��5HDOL]LQJFDUG� OR\DOW\� LV� VRPHWLPHV�PHQWLRQHG� DV� D� NH\�PRWLYDWLRQ� RI� JLYLQJ� OR\DOW\� UHZDUGV� �0DXUL������� ,Q� DGGLWLRQ�� D� VDYLQJ� IHDWXUH� FDSWXUHV� LQIRUPDWLRQ� DERXW� VDYLQJ� DQG� UHGHHPLQJEHKDYLRU��DQG�UHZDUGV�FKRLFH��.LYHW]�DQG�6LPRQVRQ�����D���$V�VXFK��LW�SURYLGHV�D�FRPSDQ\DGGLWLRQDO�NQRZOHGJH�DERXW�UHODWLRQVKLS�VWDWXV�DQG�SURGXFW�SUHIHUHQFHV�:H�K\SRWKHVL]H�+��D�� /R\DOW\� SURJUDPV� ZLWK� D� VDYLQJ� IHDWXUH� HQKDQFH� FXVWRPHU� NQRZOHGJH� PRUH� WKDQOR\DOW\�SURJUDPV�ZLWKRXW�D�VDYLQJ�IHDWXUH�+��E�� /R\DOW\�SURJUDPV�ZLWK�D� VDYLQJ� IHDWXUH� HQKDQFH� FXVWRPHU� OR\DOW\�PRUH� WKDQ� OR\DOW\SURJUDPV�ZLWKRXW�D�VDYLQJ�IHDWXUH�
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3URPRWLRQ�)HDWXUH0DQ\� OR\DOW\� SURJUDPV� RIIHU� SULFH� SURPRWLRQV� WR� WKHLU� PHPEHUV� RQ� SURGXFWV� LQ� WKHDVVRUWPHQW�� 7KHVH� SULFH� SURPRWLRQV� DUH� RIIHUHG� RQO\� WR� OR\DOW\� SURJUDP� PHPEHUV�GLIIHUHQWLDWLQJ� EHWZHHQ� FXVWRPHU� PHPEHUV� DQG� QRQ�PHPEHUV�� &XVWRPHUV� PLJKW� WKHUHIRUHFRQVLGHU� VXFK� SULFH� SURPRWLRQV� DV� D� UHODWLRQDO� LQYHVWPHQW�� ZKLFK� HQKDQFHV� WKHLU� OR\DOW\�'H:XOI�� 2GHNHUNHQ�6FKU|GHU�� DQG� ,DFREXFFL� ������� $� FXVWRPHU� PLJKW� DOVR� DWWULEXWHREWDLQLQJ�D�GLVFRXQW�WR�LWV�RZQ�HIIRUW��6FKLQGOHU������� VKRZHG�WKDW� WKLV� LQGXFHV�IHHOLQJV�RISULGH�� ZKLFK� PRWLYDWHV� UHSHDW� EHKDYLRU� DQG� HQKDQFHV� FXVWRPHU� OR\DOW\�� )XUWKHU�� D� UHWDLOFRPSDQ\� REWDLQV� SHUVRQ�VSHFLILF� UHVSRQVH� LQIRUPDWLRQ�� 7KLV� LPSURYHV� FXVWRPHU� NQRZOHGJHRQ� WKH� LQGLYLGXDO� FXVWRPHU� OHYHO�� LQ� WHUPV� RI� SULFH� VHQVLWLYLW\�� GHDO� SURQHQHVV�� DQG� SURGXFWSUHIHUHQFHV��:H�H[SHFW�+��D�� /R\DOW\� SURJUDPV� WKDW�ZLWK� D� SURPRWLRQ� IHDWXUH� HQKDQFH� FXVWRPHU� NQRZOHGJH�PRUHWKDQ�OR\DOW\�SURJUDPV�ZLWKRXW�D�SURPRWLRQ�IHDWXUH�+��E� /R\DOW\�SURJUDPV�WKDW�ZLWK�D�SURPRWLRQ�IHDWXUH�HQKDQFH�FXVWRPHU�OR\DOW\�PRUH� WKDQOR\DOW\�SURJUDPV�ZLWKRXW�D�SURPRWLRQ�IHDWXUH�
'LUHFW�0DLOLQJV'LUHFW�PDLOLQJV�DUH�DQ�HIIHFWLYH�WRRO�WR�GLIIHUHQWLDWH�EHWZHHQ�FXVWRPHUV�DQG�WR�DSSURDFK�WKHPLQGLYLGXDOO\��%XOW�DQG�:DQVEHHN��������'LUHFW�PDLOLQJV�DUH�D�IRUP�RI�SHUVRQDO�WUHDWPHQW��DQGFRXOG�WKXV�HQKDQFH�FXVWRPHU�OR\DOW\��'H:XOI��2GHNHUNHQ�6FKU|GHU��DQG�,DFREXFFL��������,QD� VLPLODU� YHLQ� DV� IRU� SULFH� SURPRWLRQV�� D� UHWDLO� FRPSDQ\� REWDLQV� LQGLYLGXDO�OHYHO� UHVSRQVHLQIRUPDWLRQ�RQ�WKH�PDLOLQJ�RIIHULQJV��ZKLFK�FRXOG�LPSURYH�WKHLU�NQRZOHGJH�RQ�LWV�FXVWRPHUV�7KHUHIRUH��ZH�K\SRWKHVL]H�+��D�� $�OR\DOW\�SURJUDP�WKDW�XVHV�GLUHFW�PDLOLQJV�HQKDQFHV�FXVWRPHU�NQRZOHGJH�PRUH�WKDQ�DOR\DOW\�SURJUDP�ZLWKRXW�GLUHFW�PDLOLQJV�+��E��$� OR\DOW\� SURJUDP� WKDW� XVHV� GLUHFW�PDLOLQJV� HQKDQFHV� FXVWRPHU� OR\DOW\�PRUH� WKDQ� DOR\DOW\�SURJUDP�ZLWKRXW�GLUHFW�PDLOLQJV�
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������&XVWRPHU�NQRZOHGJH�: &XVWRPHU�OR\DOW\&XVWRPHU�NQRZOHGJH�KDV�EHHQ�UHFRJQL]HG�DV�DQ�LPSRUWDQW�WRRO�WR�HQKDQFH�FXVWRPHU�OR\DOW\�LQPDVV�PDUNHWV��&RYLHOOR�HW�DO��������+RJDQ��/HPRQ��DQG�5XVW��������:KHQ�D�UHWDLOHU�NQRZVKLV�FXVWRPHUV�RQ�VHJPHQW�RU�HYHQ�LQGLYLGXDO�OHYHO�KH�FDQ�SURYLGH�EHWWHU�VHUYLFH�DQG�GHYHORSVWURQJHU� UHODWLRQV� ZLWK� WKHP�� $� FRPSDQ\� FDQ� DSSO\� PLFUR�PDUNHWLQJ� RU� SURYLGH� SHUVRQDORIIHUV��6R��FXVWRPHU�NQRZOHGJH�FDQ�EH�XVHG�WR�LPSURYH�FXVWRPHU�YDOXH��DQG�ZH�K\SRWKHVL]H�+��� &XVWRPHU�NQRZOHGJH�HQKDQFHV�FXVWRPHU�OR\DOW\�
����5HVHDUFK�0HWKRG
������3URFHGXUH7R� WHVW� RXU� K\SRWKHVHV�� ZH� FRQGXFWHG� D� VXUYH\� DPRQJ� PDUNHWLQJ� PDQDJHUV� RI� UHWDLOFRPSDQLHV� LQ� WKH� 1HWKHUODQGV�� 2XU� TXHVWLRQQDLUH� ZDV� H[WHQVLYHO\� SUH�WHVWHG� DPRQJ� QLQHH[SHUWV��7KLV�JURXS�RI� H[SHUWV�FRQVLVWHG�RI� WKUHH� DFDGHPLFV�� WKUHH� UHVHDUFK� FRQVXOWDQWV�� DQGWKUHH� UHWDLO� PDQDJHUV�� HDFK� RI� ZKLFK� LV� VWURQJO\� LQYROYHG� LQ� UHWDLOLQJ� DQG� OR\DOW\� SURJUDPSURMHFWV�7KH� VDPSOLQJ� IUDPH� ZDV� IRUPHG� E\� D� FRPPHUFLDO� GDWDEDVH� WKDW� FRQWDLQV� DOO� UHWDLOFKDLQV�ZLWK�DW�OHDVW�VHYHQ�RXWOHWV�RU�����HPSOR\HHV�LQ�WKH�1HWKHUODQGV��)URP�WKLV�GDWDEDVH��ZHH[FOXGHG� DOO� FRPSDQLHV� WKDW� DUH� SXUH� VHUYLFH� SURYLGHUV� �H�J�� KDLU� GUHVVHUV��� FRPSDQLHV� WKDWUHJLVWHU�FXVWRPHUV�DXWRPDWLFDOO\��H�J��YLGHR�UHQWDOV���DQG�FRPSDQLHV�VWURQJO\�OLPLWHG�LQ�WKHLUPDUNHWLQJ�DFWLRQV�EHFDXVH�RI�JRYHUQPHQW� UHJXODWLRQ� �H�J��SKDUPDFLHV���$OO�RWKHU� FRPSDQLHVZHUH�FRQWDFWHG�E\�SKRQH�WR�REWDLQ�WKH�QDPH�DQG�H�PDLO�DGGUHVV�RI�WKH�SHUVRQ�UHVSRQVLEOH�IRUWKH�FRPSDQ\¶V�PDUNHWLQJ�SROLF\��:H�ZHUH�WKXV�DOVR�DEOH�WR�UHPRYH�FRPSDQLHV�WKDW�KDG�JRQHEDQNUXSW� RU� WKDW� DSSHDUHG� QRW� WR� RSHUDWH� LQ� D� EXVLQHVV�WR�FRQVXPHU�PDUNHW�� 7KH� UHPDLQLQJVDPSOLQJ� IUDPH� FRQVLVWHG� RI� ���� UHWDLO� FRPSDQLHV� 7KHVH� UHWDLO� FRPSDQLHV� UHFHLYHG� DTXHVWLRQQDLUH� LQ�0DUFK�������DQG�FRXOG� FKRRVH� WR�FRPSOHWH� LW�E\� UHJXODU�PDLO�RU�H�PDLO��$UHPLQGHU�ZDV� LVVXHG� LI� D� UHVSRQGHQW� GLG� QRW� UHSO\� ZLWKLQ� WZR�ZHHNV�� $V� DQ� LQFHQWLYH�� ZHRIIHUHG�DOO�UHVSRQGHQWV�D�UHSRUW�ZLWK�WKH�VWXG\�ILQGLQJV�:H� UHFHLYHG� ���� FRPSOHWH� TXHVWLRQQDLUHV�� IRU� D� UHVSRQVH� UDWH� RI� ����� SHUFHQW�� 7KLVUHVSRQVH�UDWH�LV�YHU\�KLJK�IRU�WKLV�W\SH�RI�UHVHDUFK��ZKLFK�LQGLFDWHV�WKDW�OR\DOW\�SURJUDPV�DUH
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DQ�LPSRUWDQW� WRSLF� WR� UHWDLOHUV��7R� WHVW� IRU�QRQ�UHVSRQVH�ELDV��ZH�FRPSDUHG� ODWH� UHVSRQGHQWVZLWK�WKH�UHVW�RI�WKH�VDPSOH�RQ�DOO�FRQVWUXFWV�LQ�RXU�IUDPHZRUN��$UPVWURQJ�DQG�2YHUWRQ�������:H� XVHG� WZR� GHILQLWLRQV� IRU� ODWH� UHVSRQGHQWV�� QDPHO\� WKH� VORZHVW� ��� SHUFHQW�� DQG� WKRVHFRPSDQLHV�WKDW�UHFHLYHG�D�UHPLQGHU����������)RU�ERWK�GHILQLWLRQV��QR�VLJQLILFDQW�GLIIHUHQFHVDSSHDUHG� EHWZHHQ� ODWH� DQG� HDUO\� UHVSRQGHQWV� IRU� DQ\� RI� WKH� FRQVWUXFWV� LQ� RXU� FRQFHSWXDOIUDPHZRUN��DOO�S�YDOXHV�!������
������0HDVXUHV0RVW�YDULDEOHV�RQ�RUJDQL]DWLRQDO�DQG�PDUNHW�FKDUDFWHULVWLFV�ZHUH�PHDVXUHG�ZLWK�PXOWL�LWHP���SRLQW� /LNHUW� VFDOHV�� :H� EDVHG� RXUVHOYHV� PRVWO\� RQ� VFDOHV� IURP� H[LVWLQJ� UHVHDUFK�� WKHUHE\VRPHWLPHV� DGDSWLQJ� FHUWDLQ� LWHPV� WR� PDNH� WKHP� VXLWDEOH� IRU� D� UHWDLO� HQYLURQPHQW�� 7KHUHOLDELOLW\�ZDV�VXIILFLHQWO\�KLJK�IRU�DOO� VFDOHV� �&URQEDFK¶V�D !� ������&XVWRPHU�GLYHUVLW\�ZDVPHDVXUHG�ZLWK� WZR� VLQJOH�LWHP� VFDOHV� WKDW�PHDVXUH� WKH� H[WHQW� WR�ZKLFK� FRPSDQLHV�SHUFHLYHWKHLU�FXVWRPHU�EDVH�DV�GLYHUVH�LQ�WHUPV�RI�SURILWDELOLW\�DQG�LQ�WHUPV�RI�FXVWRPHUV¶�SUHIHUHQFHV�%X\LQJ� IUHTXHQF\�ZDV�PHDVXUHG� DV� D� FDWHJRULFDO� YDULDEOH� ZLWK� WKUHH� OHYHOV� ����� ������ !��SXUFKDVHV�SHU�\HDU�LQ�WKH�SURGXFW�FDWHJRU\��WR�LQGLFDWH�SURGXFW�PDUNHW�W\SH��:H�XVHG�GXPP\FRGLQJ� ZLWK� WKH� PLGGOH� FDWHJRU\� ������ SXUFKDVHV�� DV� EDVH� OLQH� FDWHJRU\�� )RU� PHDVXULQJFRPSHWLWLYH�LQWHQVLW\��D  �������ZH�XVHG�WKH�VFDOH�GHYHORSHG�E\�-DZRUVNL�DQG�.RKOL��������7R� PHDVXUH� WKH� LQIOXHQFH� RI� FRPSHWLWRUV¶� OR\DOW\� SURJUDPV� ZH� XVH� WKH� SHUFHQWDJH� RIFRPSHWLWRUV�WKDW�DGRSWHG�D�OR\DOW\�SURJUDP��:H�GHILQHG�FRPSHWLWRUV�DV�WKRVH�FRPSDQLHV�WKDWDUH� DFWLYH� LQ� WKH� VDPH� UHWDLO� VHFWRU�� )RU� WKLV�� ZH� VHJPHQWHG� WKH� VDPSOLQJ� IUDPH� LQWR� ��KRPRJHQRXV�VHFWRUV��DQG�GHWHUPLQHG�OR\DOW\�SURJUDP�DGRSWLRQ�IRU�DOO�����FRPSDQLHV� LQ� WKHVDPSOLQJ�IUDPH��7KH�VFDOH�IRU�FXVWRPHU�RULHQWDWLRQ��D  ������ZDV�GHULYHG�IURP�WKH�PDUNHWLQJRULHQWDWLRQ�VFDOH�RI�1DUYHU�DQG�6ODWHU���������)RU�GHYHORSPHQW�RI�WKH�VFDOH�IRU�WHFKQRORJLFDOVNLOOV��D  ������ZH�EDVHG�RXUVHOYHV�RQ�WKH�VFDOH�RI�*DWLJQRQ�DQG�;XHUHE���������7KH�VFDOH�IRUFHQWUDOL]DWLRQ��D  ������ZDV�DGDSWHG�IURP�-DZRUVNL�DQG�.RKOL���������7KHLU�VFDOH�DGGUHVVHVWKH� KLHUDUFKLFDO� DXWKRULW\� WRZDUGV� LQGLYLGXDO� HPSOR\HHV� ZLWKLQ� WKH� RUJDQL]DWLRQ�� DQG� ZHUHIRUPXODWHG�WKH�LWHPV�LQ�RUGHU�WR�PHDVXUH�WKH�KLHUDUFKLFDO�UHODWLRQ�EHWZHHQ�LQGLYLGXDO�UHWDLORXWOHWV�DQG�WKH�KHDG�RIILFH�LQVWHDG��&RPSDQ\�VL]H�ZDV�PHDVXUHG�DV�WKH�QXPEHU�RI�RXWOHWV�RIWKH� UHWDLO� FRPSDQ\�� %HFDXVH� WKH� YDULDEOH� ZDV� KLJKO\� VNHZHG�� ZH� ORJ�WUDQVIRUPHG� LW�� 7KH
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VSHFLILF� LWHP� IRUPXODWLRQ� FDQ� EH� IRXQG� LQ� $SSHQGL[� $�� 7DEOH� ���� SUHVHQWV� GHVFULSWLYHVWDWLVWLFV�RQ�WKH�PHDVXUHG�PDUNHW�DQG�RUJDQL]DWLRQDO�FKDUDFWHULVWLFV�
7DEOH�����'HVFULSWLYH�VWDWLVWLFV�RI�PDUNHWLQJ�DQG�RUJDQL]DWLRQDOFKDUDFWHULVWLFV9DULDEOH 0LQLPXP 0D[LPXP 0HDQ 6WG��'HYLDWLRQ&XVWRPHU�'LYHUVLW\���3URILWDELOLW\��3UHIHUHQFHV&RPSHWLWLYH�,QWHQVLW\&RPSHWLWRUV¶�/R\DOW\3URJUDPV&XVWRPHU�2ULHQWDWLRQ7HFKQRORJLFDO�6NLOOV&HQWUDOL]DWLRQ6L]H����RXWOHWV�

���������������
�����������������������

�����������������
����������������

�����������������
����������������

�����������������
���������������

,Q� WKH� VDPSOH�� ��� FRPSDQLHV� RSHUDWHG� D� OR\DOW\� SURJUDP� ������� ZKLFK� LV� RQO\� PDUJLQDOO\KLJKHU�WKDQ�LQ�WKH�VDPSOLQJ�IUDPH��������)RU����SHUFHQW�RI�WKH�FRPSDQLHV��WKH��FRPPHUFLDO�GLUHFWRU� FRPSOHWHG� WKH� TXHVWLRQQDLUH�� IRU� ��� SHUFHQW WKH� PDUNHWLQJ� PDQDJHU�� DQG� WKHUHPDLQLQJ����SHUFHQW�FRQVLVWHG�RI�PDUNHWLQJ�DQDO\VWV��PDUNHWLQJ�UHVHDUFKHUV��DQG�HPSOR\HHVZLWK�UHODWHG�IXQFWLRQV���7KH�VDPSOH�FRYHUV�D�ZLGH�UDQJH�RI�GLIIHUHQW�UHWDLO�VHFWRUV��DV�LV�VKRZQLQ�7DEOH�����5HWDLO�FRPSDQLHV� WKDW� LQGLFDWHG� WR�XVH� D� OR\DOW\�SURJUDP�ZHUH� DVNHG� WR�FRPSOHWH� DQDGGLWLRQDO� VHW� RI� TXHVWLRQV� DERXW� SURJUDP� UHZDUG� HOHPHQWV�� GDWDEDVH� HOHPHQWV�� DQG� WKHSHUFHLYHG�HIIHFWLYHQHVV�RI�WKH�OR\DOW\�SURJUDP��:H�DVNHG�UHWDLOHUV�WR�LQGLFDWH�ZKHWKHU�RU�QRWWKHLU�OR\DOW\�SURJUDP�FRQWDLQV�FHUWDLQ�GHVLJQ�HOHPHQWV��GXPP\�FRGHG���)XUWKHU��UHWDLOHUV�ZHUHDVNHG� WR� LQGLFDWH�RQ�D���SRLQW�VFDOH� WKH� LQWHQVLW\�ZLWK�ZKLFK� WKH\�DQDO\]H� WKH�GDWD�REWDLQHGIURP�WKH�OR\DOW\�SURJUDP�
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7DEOH�����6DPSOH�GHVFULSWLRQ
/R\DOW\�3URJUDP�$GRSWLRQ6HFWRU 1XPEHU�RI5HVSRQGHQWV 6DPSOH 6DPSOLQJ�)UDPH*URFHULHV$SSDUHO/LYLQJ&RQVXPHU�(OHFWURQLFV*DVROLQH3HUVRQDO�&DUH/HLVXUH',<'HSDUWPHQW�6WRUHV
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��������������������������7RWDO ��� ���� ���
7R�PHDVXUH�WKH�HIIHFWV�RI�OR\DOW\�SURJUDPV�RQ�FXVWRPHU�OR\DOW\��ZH�FORVHO\�IROORZHGWKH� IUDPHZRUN� RI�2OLYHU� �������� ,W� LV� ZHOO� GRFXPHQWHG� WKDW� WUXH� FXVWRPHU� OR\DOW\� UHTXLUHVERWK� EHKDYLRUDO� DQG� DWWLWXGLQDO� OR\DOW\� �'LFN� DQG� %DVX� ������ -DFRE\� DQG� &KHVWQXW� ������2OLYHU� ������ DUJXHG� WKDW� FXVWRPHU� OR\DOW\� FRQVLVWV� RI� IRXU� FRPSRQHQWV�� FRJQLWLYH� OR\DOW\�TXDOLW\� DQG� VXSHULRULW\��� DIIHFWLYH� OR\DOW\� �OLNLQJ� DQG� LQYROYHPHQW��� FRQDWLYH� OR\DOW\�FRPPLWPHQW� DQG� EHKDYLRUDO� LQWHQWLRQV�� DQG� DFWLRQ� OR\DOW\� �SXUFKDVH� EHKDYLRU���:H�XVHG� DVFDOH�RI�IRXU�LWHPV��HDFK�RI�ZKLFK�PHDVXUHV�WKH�SHUFHLYHG�HIIHFW�RI�OR\DOW\�SURJUDPV�RQ�RQH�RIWKH�OR\DOW\�FRPSRQHQWV��D  ��������7KH�FXVWRPHU�NQRZOHGJH�VFDOH�UHIOHFWV�WKH�GHJUHH�WR�ZKLFKWKH�OR\DOW\�SURJUDP�LPSURYHV�NQRZOHGJH�DERXW�QHHGV�DQG�ZLVKHV�RI�LQGLYLGXDO�FXVWRPHUV�DQGFXVWRPHU�VHJPHQWV��LQ�WKLV�ZD\�GHFUHDVLQJ�WKH�GLVWDQFH�WR�FXVWRPHUV�DV� WUDGLWLRQDOO\�VHHQ�LQPDVV� PDUNHWV� �D  � ������ 2QH� FRPSDQ\� GLG� QRW� SURYLGH� LQIRUPDWLRQ� DERXW� WKH� SHUFHLYHGHIIHFWLYHQHVV� RI� LWV� SURJUDP�� VR� WKDW� ��� FRPSDQLHV� UHPDLQHG� IRU� WKH� DQDO\VLV� RI� OR\DOW\SURJUDP� HIIHFWV�� &RQVLGHUDEOH� YDULDWLRQ� H[LVW� RQ� WKH� UHSRUWHG� OR\DOW\� SURJUDP� HIIHFWV� RQ
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FXVWRPHU�NQRZOHGJH��PHDQ� ��������V�G�� �������DQG�RQ�FXVWRPHU�OR\DOW\��PHDQ� �������V�G�� �����
7DEOH�����'HVLJQ�RI�UHWDLO�OR\DOW\�SURJUDPV��Q ���

'HVFULSWLRQ 1XPEHU�RI�/R\DOW\3URJUDPV(OHPHQW
$EV� 3HUF�6DYLQJ�)HDWXUH

3URPRWLRQ�)HDWXUH
'LUHFW�0DLOLQJV&UHGLW�&DUGV&RQWHVWV'HPRQVWUDWLRQV0XOWL�YHQGRU

6DYLQJ�IRU�SRLQWV�WR�REWDLQ�UHZDUG�LQ�WKHIXWXUH�'LVFRXQWV�RQ�FHUWDLQ�LWHPV�IRU�DOO�SURJUDPPHPEHUV�3URJUDP�PHPEHUV�UHFHLYH�GLUHFW�PDLOV�/R\DOW\�FDUG�FDQ�EH�XVHG�DV�D�FUHGLW�FDUG�/RWWHULHV��FRPSHWLWLRQV�7UDGH�VKRZV��SURGXFW�LQVWUXFWLRQV��ZRUNVKRSV/R\DOW\�SURJUDP�FDQ�EH�XVHG�DW�GLIIHUHQWFRPSDQLHV�
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7DEOH� ���� GHVFULEHV� WKH� GHVLJQ� RI� WKH� ��� OR\DOW\� SURJUDPV� LQ� WKH� VDPSOH�� $FRQVLGHUDEOH� SDUW� RI� WKH� OR\DOW\� SURJUDPV� UHTXLUH� WKH� FRQVXPHU� WR� SURYLGH� SHUVRQDO� GDWD� DWVXEVFULSWLRQ� ���� SURJUDPV��� )XUWKHU�� ZH� IRXQG� FRQVLGHUDEOH� YDULDWLRQ� LQ� WKH� LQWHQVLW\� ZLWKZKLFK� UHWDLOHUV� DQDO\]H� OR\DOW\�SURJUDP�GDWD� /R\DOW\�SURJUDPV�DUH�SUHGRPLQDQWO\�XVHG� IRURIIHULQJ� VDYLQJ� IHDWXUHV� ���� OR\DOW\� SURJUDPV�� DQG� SURPRWLRQ� IHDWXUHV� ���� SURJUDPV��� ,QDGGLWLRQ�� PRUH� WKDQ� KDOI� RI� WKH� FRPSDQLHV� VHQG� GLUHFW� PDLOV� WR� SURJUDP� PHPEHUV� ���SURJUDPV�� 2QO\�D�IHZ�OR\DOW\�SURJUDPV�SURYLGH�RWKHU�IRUPV�RI�UHZDUGV��VXFK�DV�FUHGLW�FDUGXVDJH�RU�SURGXFW�GHPRQVWUDWLRQV��,Q�RXU�DQDO\VHV��ZH�ZLOO�FRQVLGHU�RQO\�UHZDUG�HOHPHQWV�XVHGE\�DW�OHDVW�WHQ�OR\DOW\�SURJUDPV��WR�HQVXUH�WKDW�WKH�UHVXOWV�DUH�UHOLDEOH�DQG�JHQHUDOL]DEOH�
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����5HVXOWV
������/R\DOW\�SURJUDP�DGRSWLRQ7R�DVVHVV�WKH�GULYHUV�RI�OR\DOW\�SURJUDP�DGRSWLRQ�E\�UHWDLOHUV��ZH�HVWLPDWH�D�ORJLW�PRGHO��:HFKHFNHG�IRU�PXOWLFROOLQHDULW\�EHWZHHQ�WKH�LQGHSHQGHQW�YDULDEOHV��ZKLFK�WXUQHG�RXW�WR�EH�ORZIRU�DOO�PHWULF�YDULDEOHV��DOO�FRUUHODWLRQV���������7KH�ORJLW�PRGHO�KDV�D�ORJ�OLNHOLKRRG�RI�±�����DQG�D�SVHXGR�5� RI�������7KH�PRGHO�SUHGLFWV�FRUUHFWO\�IRU�������RI�WKH�FDVHV��7KH�FRHIILFLHQWVRI�WKH�ORJLW�PRGHO�DQG�WHVW�VWDWLVWLFV�DUH�SUHVHQWHG�LQ�7DEOH�����2XU� UHVXOWV� VKRZ� WKDW� EX\LQJ� IUHTXHQF\� KDV� QR� VLJQLILFDQW� UHODWLRQ� ZLWK� OR\DOW\SURJUDP�DGRSWLRQ��DV�GR�QHLWKHU�RI�WKH�VSHFLILF�OHYHO�FRQWUDVWV��+��UHMHFWHG���/R\DOW\�SURJUDPDGRSWLRQ� LV� VWURQJO\� LQIOXHQFHG� E\� WKH� FRPSHWLWLYH� HQYLURQPHQW�� SRVLWLYH� VLJQLILFDQW� HIIHFWVZHUH� IRXQG� IRU�ERWK� FRPSHWLWLYH� LQWHQVLW\� �+�� DFFHSWHG��S� ������ DQG� FRPSHWLWLYH� OR\DOW\SURJUDPV��+��DFFHSWHG��S  ��������)XUWKHUPRUH��WKH�RUJDQL]DWLRQDO�IDFWRU�FXVWRPHU�RULHQWDWLRQSRVLWLYHO\� LQIOXHQFHV� OR\DOW\� SURJUDP� DGRSWLRQ� �+�� DFFHSWHG�� S  � ������� $V� K\SRWKHVL]HG�FHQWUDOL]HG�FRPSDQLHV�DUH�OHVV�OLNHO\�WR�DGRSW�D�OR\DOW\�SURJUDP��DQG�WKH�HIIHFW�LV�PDUJLQDOO\VLJQLILFDQW� �+�� DFFHSWHG�� S  � ������� +RZHYHU�� WKH� RWKHU� WZR� RUJDQL]DWLRQDO� IDFWRUV�WHFKQRORJLFDO�VNLOOV�DQG�FRPSDQ\�VL]H�KDYH�WKH�H[SHFWHG�VLJQV��EXW�DUH�QRW�VLJQLILFDQW��+��DQG+�� UHMHFWHG��� 7KH� UHVXOWV� VKRZ� WKDW� GLYHUVLW\� LQ� FXVWRPHU� SURILWDELOLW\� VWLPXODWHV� OR\DOW\SURJUDP�DGRSWLRQ� �+�D� DFFHSWHG��S  � ������� EXW� GLYHUVLW\� LQ� FXVWRPHU�SUHIHUHQFHV� GRHV� QRW�+�E� UHMHFWHG�� ,Q� VXP�� ERWK� PDUNHW�� RUJDQL]DWLRQDO�� DQG� FXVWRPHU� IDFWRUV� GULYH� OR\DOW\SURJUDP�DGRSWLRQ�
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7DEOH�����/R\DOW\�SURJUDP�DGRSWLRQ��/RJLW�PRGHO�([SODQDWRU\�YDULDEOH +\SRWKHVLVDQG�([SHFWHG6LJQ
&RHIILFLHQW :DOG�VWDWLVWLF S�YDOXHD

&RQVWDQW
0DUNHW�IDFWRUV%X\LQJ�)UHTXHQF\��+LJK��/RZ&RPSHWLWLYH�,QWHQVLW\&RPSHWLWRUV¶�/R\DOW\3URJUDPV
2UJDQL]DWLRQDO�IDFWRUV&XVWRPHU�2ULHQWDWLRQ7HFKQRORJLFDO�6NLOOV&HQWUDOL]DWLRQ6L]H
&XVWRPHU�)DFWRUV&XVWRPHU�'LYHUVLW\���3URILWDELOLW\��3UHIHUHQFHV
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0RGHO�)LW3VHXGR�5�  �����&RUUHFWO\�SUHGLFWHG�������
D RQH�VLGHG�WHVWV
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%HFDXVH�D�ORJLW�PRGHO�LV�QRQ�OLQHDU�LQ�QDWXUH��FRHIILFLHQW�HVWLPDWHV�JLYH�OLPLWHG�LQVLJKWLQ�HIIHFW�VL]HV��)LJXUHV�����DQG�����SURYLGH�D�JUDSKLFDO�SUHVHQWDWLRQ�RI� WKH�HIIHFW�VL]H�RI� WKHVLJQLILFDQW� H[SODQDWRU\� YDULDEOHV�� FXVWRPHU� GLYHUVLW\� LQ� SURILWDELOLW\�� FRPSHWLWLYH� LQWHQVLW\�FXVWRPHU�RULHQWDWLRQ��DOO�LQ�)LJXUH�������DQG�FRPSHWLWRUV¶�OR\DOW\�SURJUDPV��)LJXUH�������(DFKOLQH� UHSUHVHQWV� WKH� SUREDELOLW\� RI� OR\DOW\� SURJUDP� DGRSWLRQ�ZKHQ� DOO� YDULDEOHV� DUH� IL[HG� RQDYHUDJH� VDPSOH� YDOXH��ZLWK� RQO\� WKH� YDULDEOH� RI� LQWHUHVW� EHLQJ� YDULHG� RYHU� LWV� HQWLUH� UDQJH�)LJXUH� ���� VKRZV� WKDW� FXVWRPHU� RULHQWDWLRQ� KDV� D� VXEVWDQWLDO� LPSDFW� RQ� OR\DOW\� SURJUDPDGRSWLRQ��'HSHQGHQW�RQ�WKH�VFRUH�RQ�WKLV�YDULDEOH�WKH�SUREDELOLW\�RI�OR\DOW\�SURJUDP�DGRSWLRQFDQ�GLIIHU�DOPRVW����SHUFHQW�SRLQWV�EHWZHHQ�FRPSDQLHV��7KH�HIIHFWV�RI�FXVWRPHU�GLYHUVLW\�LQSURILWDELOLW\�DQG�FRPSHWLWLYH�LQWHQVLW\�DUH�ORZHU��ERWK�YDULDEOHV�FRXOG�FKDQJH�WKH�SUREDELOLW\RI� DGRSWLRQ� ZLWK� DERXW� ��� SHUFHQW� SRLQWV�� +RZHYHU�� WKH� ODUJHVW� HIIHFW� FRPHV� IURPFRPSHWLWRUV¶� OR\DOW\� SURJUDPV�� GHSHQGHQW� RQ� WKH� YDOXH� RI� WKLV� YDULDEOH� WKH� SUREDELOLW\� RIDGRSWLRQ�FRXOG�GLIIHU� DOPRVW����SHUFHQW�SRLQWV��6R��ZH� ILQG� WKDW�FRPSHWLWRUV¶�SURJUDPV� DQGFXVWRPHU�RULHQWDWLRQ�KDYH�WKH�ODUJHVW�LPSDFW�RQ�D�UHWDLOHU¶V�OR\DOW\�SURJUDP�DGRSWLRQ�
)LJXUH�����7KH�HIIHFWV�RI�FXVWRPHU�GLYHUVLW\�LQ�SURILWDELOLW\��FRPSHWLWLYHLQWHQVLW\��DQG�FXVWRPHU�RULHQWDWLRQ�RQ�OR\DOW\�SURJUDP�DGRSWLRQ
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)LJXUH�����7KH�HIIHFW�RI�FRPSHWLWLYH�SURJUDPV�RQ�OR\DOW\�SURJUDP�DGRSWLRQ
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������/R\DOW\�SURJUDP�HIIHFWLYHQHVV1H[W�� ZH� VWXG\� WKH� SHUFHLYHG� HIIHFWLYHQHVV� RI� OR\DOW\� SURJUDPV� LQ� WHUPV� RI� FXVWRPHUNQRZOHGJH� DQG� FXVWRPHU� OR\DOW\� E\� VHOHFWLQJ� RQO\� WKRVH� FRPSDQLHV� LQ� WKH� VDPSOH� ZLWK� DOR\DOW\� SURJUDP� ���� FRPSDQLHV���:H� SHUIRUP� WZR� UHJUHVVLRQ� DQDO\VHV�� RQH� ZLWK� SHUFHLYHGHIIHFWV�RQ�FXVWRPHU�NQRZOHGJH�DV�WKH�GHSHQGHQW�YDULDEOH�DQG�RQH�ZLWK�FXVWRPHU�OR\DOW\�DV�WKHGHSHQGHQW� YDULDEOH�� $V� LQGHSHQGHQW� YDULDEOHV� ZH� LQFOXGH� DOO� OR\DOW\� SURJUDP� UHZDUG� DQGGDWDEDVH� IDFWRUV� �+��+����� ,Q� DGGLWLRQ� ZH� FKHFN� IRU� SRVVLEOH� HIIHFWV� RI� PDUNHW� DQGRUJDQL]DWLRQDO�IDFWRUV��*LYHQ�WKH�VPDOO�VDPSOH�VL]H��ZH�ILUVW�HQWHU�DOO�OR\DOW\�SURJUDP�UHZDUGDQG�GDWDEDVH� IDFWRUV��1H[W��ZH�VHTXHQWLDOO\�HQWHU� WKH�PDUNHW�DQG�RUJDQL]DWLRQDO� IDFWRUV�� EXWUHPRYH�WKHP�DJDLQ�LI�WKH\�DUH�QRQ�VLJQLILFDQW��IRUZDUG�YDULDEOH�VHOHFWLRQ�PHWKRG���7KH�UHVXOWVRI�WKH�ILQDO�PRGHOV�DUH�SUHVHQWHG�LQ�7DEOH�����7KH� HIIHFW� RI� D� OR\DOW\� SURJUDP� RQ� FXVWRPHU� NQRZOHGJH� VWURQJO\� GHSHQGV� RQ� WKHLQWHQVLW\�ZLWK�ZKLFK�GDWD�DUH�DQDO\]HG��+���FRQILUPHG��S ���������*LYHQ�WKDW�UHWDLOHUV�GLIIHULQ�GDWD�DQDO\VLV�LQWHQVLW\�RQ�D���SRLQW�VFDOH��WKH�FRHIILFLHQW�RI������LPSOLHV�WKDW�WKH�FXVWRPHUNQRZOHGJH�HIIHFW�YDULHV�PRUH�WKDQ�WZR�SRLQWV�EHFDXVH�RI�WKLV�IDFWRU��RQ�D���SRLQW�VFDOH���2Q
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WKH�RWKHU�KDQG��PHPEHUVKLS�LQIRUPDWLRQ�GRHV�QRW�LQIOXHQFH�FXVWRPHU�NQRZOHGJH�VLJQLILFDQWO\�+�� UHMHFWHG��� VXJJHVWLQJ� WKDW� UHWDLOHUV�GR�QRW�H[SORLW� WKH� FXVWRPHU� LQIRUPDWLRQ� WKH\� JDWKHU�6DYLQJ�IHDWXUHV�LQIOXHQFH�FXVWRPHU�NQRZOHGJH�SRVLWLYHO\�DV�ZHOO��+��D�FRQILUPHG��S  �������DQG� WKH� FRHIILFLHQW� VL]H� LV� FRQVLGHUDEOH� ��  � ������� :H� ILQG� QR� VLJQLILFDQW� LQIOXHQFH� RI� DSURPRWLRQ� IHDWXUH� DQG� GLUHFW� PDLOLQJV� RQ� WKH� OR\DOW\� SURJUDP¶V� HQKDQFHPHQW� RI� FXVWRPHUNQRZOHGJH� �+��D� DQG� +��D� UHMHFWHG��� :KHQ� FKHFNLQJ� IRU� HIIHFWV� RI� PDUNHW� DQGRUJDQL]DWLRQDO� IDFWRUV�� ZH� ILQG� WKDW� EX\LQJ� IUHTXHQF\� SRVLWLYHO\� LQIOXHQFHV� WKH� FXVWRPHUNQRZOHGJH�HIIHFW��S  ��������DV�ZHOO�DV�FHQWUDOL]DWLRQ�RI�WKH�FRPSDQ\��S  ��������&RPSDUHG�WRD�UHWDLOHU�RSHUDWLQJ�LQ�D�VHFWRU�LQ�ZKLFK�FXVWRPHUV�EX\�ZLWK�ORZ�IUHTXHQF\��D�PHGLXP�EX\LQJIUHTXHQF\�OHDGV�WR�DQ�LQFUHDVH�RI�����SRLQWV�DQG�KLJK�EX\LQJ�IUHTXHQF\�RI������SRLQWV�RQ�WKHNQRZOHGJH�HIIHFW��RI���SRLQWV��&XVWRPHU� OR\DOW\� LV� SRVLWLYHO\� LQIOXHQFHG� E\� WKH� XVDJH� RI� D� VDYLQJ� IHDWXUH� �+��EFRQILUPHG��S  ��������EXW�QRW�LQIOXHQFHG�E\�D�SURPRWLRQ�IHDWXUH��+��E�UHMHFWHG���7KH�VDYLQJIHDWXUH�OHDGV�WR�DQ�LQFUHDVH�RI� WKH�FXVWRPHU�OR\DOW\�HIIHFW�RI�DOPRVW�D�KDOI�SRLQW��ZKLFK� LV�DFRQVLGHUDEOH�HIIHFW�VL]H�JLYHQ�WKDW�FXVWRPHU�OR\DOW\� LV�PHDVXUHG�RQ�D���SRLQW�VFDOH��6HQGLQJGLUHFW�PDLOV�WR�OR\DOW\�SURJUDP�PHPEHUV�KDV�DOVR�D�FRQVLGHUDEOH�SRVLWLYH��EXW�QRQ�VLJQLILFDQWHIIHFW�RQ�FXVWRPHU�OR\DOW\� �+��E�UHMHFWHG��� ,Q� OLQH�ZLWK�WKHRUHWLFDO�FRQVLGHUDWLRQV��FXVWRPHUNQRZOHGJH�REWDLQHG�IURP�WKH�OR\DOW\�SURJUDP�HQKDQFHV�WKH�HIIHFW�RQ�FXVWRPHU�OR\DOW\��+��FRQILUPHG�� S  � ������� )RU� FXVWRPHU� OR\DOW\�� LW� WXUQV� RXW� WKDW� QRQH� RI� WKH� PDUNHW� DQGRUJDQL]DWLRQDO�YDULDEOHV�LV�VLJQLILFDQW�7KH�FXVWRPHU�NQRZOHGJH�PRGHO�LQFOXGHV�GDWDEDVH�HOHPHQWV��ZKLFK�DUH�QRW�LQFOXGHG�LQWKH�FXVWRPHU�OR\DOW\�PRGHO��7R�WHVW� LI� WKHVH�YDULDEOHV�DUH�PHGLDWHG�E\�FXVWRPHU�NQRZOHGJH�ZH� XVH� WKH� SURFHGXUH� SURSRVHG� E\� %DURQ� DQG� .HQQ\� �������� :H� HVWLPDWH� D� PRGHO� IRUFXVWRPHU� OR\DOW\� RXW� RI� DOO� YDULDEOHV� LQFOXGHG� LQ� HLWKHU� RQH� RI� WKH� WZR� RULJLQDO� UHJUHVVLRQPRGHOV��:H� ILQG� LQVLJQLILFDQW� HIIHFWV� IRU� DOO� YDULDEOHV� QRW� LQFOXGHG� LQ� WKH� FXVWRPHU� OR\DOW\PRGHO� RULJLQDOO\� �GDWD� DQDO\VLV�� PHPEHUVKLS� LQIRUPDWLRQ�� FHQWUDOLW\�� DQG� EX\LQJ� EHKDYLRU��ZKLFK� VKRZV� WKDW� FXVWRPHU�NQRZOHGJH�KDV� D� FRPSOHWH�PHGLDWLQJ� HIIHFW� IRU� WKHVH� YDULDEOHV�7KDW�PHDQV�IRU�H[DPSOH�WKDW�GDWD�DQDO\VLV�SRVLWLYHO\�HIIHFWV�FXVWRPHU�NQRZOHGJH�DQG�WKHUHE\LQGLUHFWO\�FXVWRPHU�OR\DOW\��EXW� WKDW� LW�GRHV�QRW�KDYH�DQ�DGGLWLRQDO�GLUHFW�HIIHFW�RQ�FXVWRPHUOR\DOW\�
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7DEOH�����'HWHUPLQDQWV�RI�OR\DOW\�SURJUDP�HIIHFWLYHQHVV
/R\DOW\�3URJUDP�(IIHFWV

&XVWRPHU�.QRZOHGJH &XVWRPHU�/R\DOW\
9DULDEOH +\SRWKHVLV�DQG([SHFWHG�6LJQ &RHIILFLHQW W�YDOXH S�YDOXHD +\SRWKHVLV�DQG([SHFWHG�6LJQ &RHIILFLHQW W�YDOXH S�YDOXHD
&RQVWDQW
'DWDEDVH�HOHPHQWV'DWD�$QDO\VLV0HPEHUVKLS�,QIRUPDWLRQ
5HZDUG�(OHPHQWV6DYLQJ�)HDWXUH3URPRWLRQ�)HDWXUH'LUHFW�0DLOLQJV
&XVWRPHU�.QRZOHGJH
0DUNHW�DQG2UJDQL]DWLRQDO�)DFWRUV%X\LQJ�)UHTXHQF\+LJK/RZ&HQWUDOL]DWLRQ
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D 2QH�VLGHG�WHVWV�LI�GLUHFWLRQDO�K\SRWKHVLV�ZDV�IRUPXODWHG�
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����&RQFOXVLRQV
������)LQGLQJV/R\DOW\� SURJUDPV� SOD\� DQ� LPSRUWDQW� UROH� LQ� UHWDLOLQJ�� EXW� WKH� UHWDLOHUV¶� SHUFHSWLRQV� RQ� WKLVPDUNHWLQJ� LQVWUXPHQW�KDYH� UHFHLYHG�VFDQW� DWWHQWLRQ�RQ� WKH� OLWHUDWXUH��:H�SURSRVH� DQG� WHVW� DFRQFHSWXDO� IUDPHZRUN� RQ� WKH� UHWDLOHUV¶� OR\DOW\� SURJUDP� DGRSWLRQ�� DQG� RQ� WKHLU� SHUFHSWLRQVUHJDUGLQJ�OR\DOW\�SURJUDP�HIIHFWLYHQHVV��7R�WHVW�WKH�IRUPXODWHG�K\SRWKHVHV��ZH�VXUYH\HG����UHWDLO�FRPSDQLHV�����SHUFHQW�RI�ZKLFK�KDYH�D�OR\DOW\�SURJUDP��2YHUDOO��ZH�ILQG�WKDW�FXVWRPHU�PDUNHW�� DQG� RUJDQL]DWLRQDO� IDFWRUV� GULYH� OR\DOW\� SURJUDP� DGRSWLRQ� �UHVHDUFK� TXHVWLRQ� ���&RQWUDU\� WR� OR\DOW\� SURJUDP� DGRSWLRQ�� WKH� SHUFHLYHG� OR\DOW\� SURJUDP� HIIHFWV� DUH� KDUGO\DIIHFWHG� E\� WKHVH� IDFWRUV� ,QVWHDG�� WKH� SHUFHLYHG� HIIHFWLYHQHVV� RI� D� OR\DOW\� SURJUDP� PDLQO\GHSHQGV� RQ� OR\DOW\� SURJUDP� UHZDUGV� DQG� DQDO\VLV� RI� FXVWRPHU� SXUFKDVH� GDWD� �UHVHDUFKTXHVWLRQV� �� DQG� ��� 7KLV� RYHUDOO� SDWWHUQ� LV� LQ� OLQH� ZLWK� HDUOLHU� ILQGLQJV� LQ� WKH� OLWHUDWXUH� RQPDQDJHULDO�GHFLVLRQ�PDNLQJ��H�J��$ODYL�DQG�-RDFKLPVWKDOHU�������:LHUHQJD�DQG�2XGH�2SKXLV������ /R\DOW\� SURJUDP� DGRSWLRQ� VHHPV� WR� EH� GULYHQ� VWURQJO\� E\� PDUNHW� VWDQGDUGV�� 7KHSHUFHQWDJH� RI� FRPSHWLWRUV� ZLWK� D� OR\DOW\� SURJUDP� LV� D� VWURQJ� GULYHU� RI� OR\DOW\� SURJUDPDGRSWLRQ�� 3UHYLRXV� UHVHDUFK� KDV� IRXQG� WKDW� FRPSDQLHV� UHO\� KHDYLO\� RQ� FRPSHWLWRUV¶H[SHULHQFHV� ZLWK� LQQRYDWLRQV� �'L0DJJLR� DQG� 3RZHOO� ������� DQG� WHQG� WR� RYHUUHDFW� RQFRPSHWLWRUV¶�PDUNHWLQJ� DFWLRQV� �/HHIODQJ� DQG�:LWWLQN��������7KLV�PD\� OHDG� WR� VXE� RSWLPDOVLWXDWLRQV�LQ�ZKLFK�WRR�PDQ\�FRPSDQLHV�XVH�OR\DOW\�SURJUDPV��+RZHYHU��RXU�DQDO\VHV�UHIXWHWKH� DUJXPHQW� WKDW� OR\DOW\� SURJUDPV� DUH� LQHIIHFWLYH� LI� D� ODUJH� SDUW� RI� WKH� PDUNHW� XVHV� WKHP�'RZOLQJ�DQG�8QFOHV��������7KDW�LV��ZH�ILQG�WKDW�WKH�SHUFHQWDJH�RI�FRPSHWLWRUV�ZLWK�D�OR\DOW\SURJUDP� VWLPXODWHV� UHWDLOHUV� WR� DGRSW� D� OR\DOW\� SURJUDP� DOVR�� EXW� LW� GRHV� QRW� DIIHFW� OR\DOW\SURJUDP�HIIHFWLYHQHVV�)XUWKHUPRUH�� FRPSDQLHV� DUH� PRUH� OLNHO\� WR� DGRSW� OR\DOW\� SURJUDPV� ZKHQ� WKHLUFXVWRPHUV� GLIIHU� VWURQJO\� LQ� WHUPV� RI� SURILWDELOLW\��&XVWRPHU� GLYHUVLW\� RIIHUV� SRWHQWLDO� IRU� DFXVWRPHU�FHQWHUHG�DSSURDFK��LQ�ZKLFK�OR\DOW\�SURJUDPV�ILW�ZHOO��6KHWK��6LVLRGLD��DQG�6KDUPD�������+RZHYHU��ZH�GR�QRW�ILQG�WKDW�D�FRPSDQ\�LV�PRUH�OLNHO\�WR�DGRSW�D�OR\DOW\�SURJUDP�LIVWURQJ�GLIIHUHQFHV�H[LVW�LQ�FXVWRPHU�SUHIHUHQFHV��([SORLWLQJ�GLYHUVLW\� LQ�SUHIHUHQFHV�UHTXLUHVDGYDQFHG�GDWD�DQDO\VLV�DQG�OR\DOW\�SURJUDP�GHVLJQ��ZKLFK�FXUUHQWO\�VHHPV�WR�EH�RQH�EULGJH
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WRR�IDU�IRU�PRVW�UHWDLOHUV��/R\DOW\�SURJUDPV�DOORZ�FRPSDQLHV�WR�GLIIHUHQWLDWH�EHWZHHQ�PHPEHUFXVWRPHUV�ZLWK�WDUJHWHG�SURPRWLRQV�DQG�DFWLRQV��EXW�RQO\�D�IHZ�UHWDLOHUV�FXUUHQWO\�XVH�OR\DOW\SURJUDPV� IRU� WKDW� SXUSRVH�� +HQFH�� UHWDLO� FRPSDQLHV� LJQRUH� SDUW� RI� WKH� SRWHQWLDO� RI� OR\DOW\SURJUDPV�WR�VHUYH�LQGLYLGXDO�FXVWRPHUV�EHWWHU�2UJDQL]DWLRQDO�IDFWRUV�SOD\�D�VHFRQGDU\�UROH�LQ�WKH�UHWDLOHUV¶�OR\DOW\�SURJUDP�DGRSWLRQ�:H� GR� QRW� ILQG� WKDW� WHFKQRORJLFDO� VNLOOV� SOD\� DQ� LPSRUWDQW� UROH� LQ� WKH� GHFLVLRQ� WR� DGRSW� DOR\DOW\�SURJUDP��/HVV�WHFKQRORJLFDO�FRPSDQLHV�FDQ�SUREDEO\�DGRSW�VLPSOHU�V\VWHPV��)XUWKHU�RXU� UHVXOWV� VKRZ� WKDW� FHQWUDOL]HG� FRPSDQLHV� JDLQ� PRVW� IURP� D� OR\DOW\� SURJUDP� LQ� WHUPV� RIEHWWHU� FXVWRPHU� NQRZOHGJH�� +RZHYHU�� ZH� GR� QRW� ILQG� WKDW� FHQWUDOL]HG� FRPSDQLHV� DUH� PRUHOLNHO\� WR� DGRSW� D� OR\DOW\� SURJUDP�� ZKLFK� VXJJHVWV� WKDW� WKH\� XQGHUYDOXH� WKH� EHQHILWV� RIREWDLQLQJ�FXVWRPHU�VSHFLILF�LQIRUPDWLRQ��8QOLNH�PXFK�LQQRYDWLRQ�OLWHUDWXUH��H�J��)UDPEDFK�HWDO�� ������� ZH� GR� QRW� ILQG� D� SRVLWLYH� UHODWLRQ� EHWZHHQ� FRPSDQ\� VL]H� DQG� OR\DOW\� SURJUDPDGRSWLRQ�� )RU� VPDOO� FRPSDQLHV� OR\DOW\� SURJUDPV� DUH� SUREDEO\� DQ� DWWUDFWLYH� DOWHUQDWLYH� WRPDVV�PDUNHW� PDUNHWLQJ� VXFK� DV� QHZVSDSHU� DQG� WHOHYLVLRQ� FRPPHUFLDOV�� LQ� ZKLFK� WKH\� IDFHHYHQ� ODUJHU� VFDOH� GLVDGYDQWDJHV�� )XUWKHU�� WKH� VFDOH� DGYDQWDJHV RI� D� OR\DOW\� SURJUDP� PLJKWLQIOXHQFH� HVSHFLDOO\� WKH� DGRSWLRQ� GHFLVLRQ� RI� YHU\� VPDOO� UHWDLO� FRPSDQLHV�� ZKLFK� DUH� QRWLQFOXGHG� LQ� RXU� VDPSOLQJ� IUDPH��&XVWRPHU� RULHQWDWLRQ� LV� WKH� RQO\� RUJDQL]DWLRQDO� IDFWRU� WKDWVWURQJO\�HQKDQFHV� OR\DOW\�SURJUDP�DGRSWLRQ��3UHYLRXV� UHVHDUFK� DOUHDG\� IRXQG� WKDW� FXVWRPHURULHQWDWLRQ� HQKDQFHV� WKH� DGRSWLRQ� RI� GDWDEDVH� PDUNHWLQJ� E\� PDQXIDFWXUHUV� �9HUKRHI� DQG+RHNVWUD� ������� 2XU� ILQGLQJV� FRQILUP� WKH� SURSRVLWLRQ� WKDW� FXVWRPHU� RULHQWDWLRQ� SXW� DFRPSDQ\�LQ�D�EHWWHU�SRVLWLRQ�WR�WDNH�DGYDQWDJH�RI�WKH�EHQHILWV�RI�D�OR\DOW\�SURJUDP�2XU� ILQGLQJV� LQGLFDWH� WKDW� UHWDLO� FRPSDQLHV� PDNH� OLPLWHG� XVH� RI� WKH� SRWHQWLDO� RI� DOR\DOW\�SURJUDP��ZLWK�RQO\� D� IHZ� UHZDUG� HOHPHQWV� IUHTXHQWO\�XVHG��0DQ\� OR\DOW\� SURJUDPVSURYLGH� VDYLQJ� IHDWXUHV� ������� SURPRWLRQ� IHDWXUHV� ������� DQG� GLUHFW� PDLOLQJV� ������ WRPHPEHUV�� 2QO\� D� IHZ� OR\DOW\� SURJUDPV� XVH� RWKHU� HOHPHQWV�� VXFK� DV� FUHGLW� FDUGV� RUGHPRQVWUDWLRQV��)RU�WKH�GHVLJQ�HOHPHQWV�XVHG��ZH�ILQG�WKDW�WKH�VDYLQJ�IHDWXUH�SOD\V�D�FUXFLDOUROH� LQ� WKH�HIIHFWLYHQHVV�RI� WKH� OR\DOW\�SURJUDP��ERWK� LQ�JDLQLQJ� LQVLJKW� LQ�FXVWRPHUV�DQG� LQHQKDQFLQJ�OR\DO�EX\LQJ�EHKDYLRU��$�SURPRWLRQ�IHDWXUH�GRHV�QRW�JHQHUDWH�DQ\�HIIHFW��7KLV�PD\EH�FDXVHG�E\�WKH�KLJK�PHPEHUVKLS�UDWHV�RI�PDQ\�OR\DOW\�SURJUDPV��ZKLFK�GLPLQLVK�WKH�SRZHURI�GLVWLQJXLVKLQJ�EHWZHHQ�PHPEHUV�YHUVXV�QRQ�PHPEHUV��$�PRUH�SRZHUIXO�VWUDWHJ\�FRXOG�EHWR�GLIIHUHQWLDWH�EHWZHHQ�PHPEHUV�WKHPVHOYHV�DQG�WR�WDUJHW�VSHFLILF�PHPEHU�VHJPHQWV�
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'DWD� DQDO\VLV� LV� FUXFLDO� LI� D� ILUP� LV� WR� XQGHUVWDQG� LWV� FXVWRPHUV�� )XUWKHU�� GDWD� XVDJHHQDEOHV�LPSOHPHQWDWLRQ�RI�WDUJHWHG�DFWLRQV�WKDW�HQKDQFH�OR\DOW\��VXFK�DV�GLUHFW�PDLOLQJV��%XOWDQG�:DQVEHHN� �������:H� ILQG� WKDW� GLUHFW� PDLOLQJV� LPSURYH� FXVWRPHU� OR\DOW\� FRQVLGHUDEO\�EXW�WKH�HIIHFW�LV�QRW�VLJQLILFDQW��7KLV�VXJJHVWV� WKDW�VRPH�FRPSDQLHV�VHQG�RXW�GLUHFW�PDLOLQJVZLWKRXW�FDUHIXO�WDUJHWLQJ��ZKLFK�UHODWHV�DJDLQ�WR�SRRU�GDWD�DQDO\VLV�
������0DQDJHULDO�LPSOLFDWLRQVx 'R�QRW�EOLQGO\�FRS\�\RXU�FRPSHWLWRUV$� FRPSDQ\� VKRXOG� EH� FDUHIXO�ZLWK� FRS\LQJ� FRPSHWLWRUV¶� EHKDYLRU��2Q� WKH� RQH� KDQG�� XVLQJFRPSHWLWRUV¶�H[SHULHQFHV�FRXOG�JHQHUDWH�IUXLWIXO�LQIRUPDWLRQ�DQG�LPSURYH�WKH�OR\DOW\�SURJUDPGHFLVLRQ��+RZHYHU��FRPSDQLHV�PLJKW�EHFRPH�LUUDWLRQDOO\�ZRUULHG�DERXW�VWD\LQJ�EHKLQG�RQ�WKHFRPSHWLWLRQ��2XU�DQDO\VHV�VKRZ�WKDW�UHWDLO�VHFWRUV�ZKLFK�DUH�UHODWLYHO\�VLPLODU�GLIIHU�ZLGHO\�LQOR\DOW\� SURJUDP� DGRSWLRQ� UDWHV�� 7KLV� VXJJHVWV� WKDW� UHWDLOHUV� VWURQJO\� IROORZ� DGRSWLRQV� RIFRPSHWLWRUV�2Q�WKH�RWKHU�KDQG��RXU�UHVXOWV�VKRZ�WKDW� WKH�HIIHFWLYHQHVV�RI�D� OR\DOW\�SURJUDP�GRHVQRW� GHSHQG� RQ� FRPSHWLWRUV¶� OR\DOW\� SURJUDP� DGRSWLRQV�� ,Q� RWKHU� ZRUGV�� OR\DOW\� SURJUDPVDSSHDU�WR�EH�PDLQO\�GHIHQVLYH�UDWKHU�WKDQ�RIIHQVLYH��7KHUHIRUH��UHWDLO�FRPSDQLHV�ZLWK�OR\DOW\SURJUDPV�VKRXOG�QRW�ZRUU\�DERXW�FRPSHWLWLYH�LPLWDWLRQV�WRR�PXFK�x 5HFRQVLGHU�OR\DOW\�SURJUDP�GHVLJQ&RPSDQLHV�WKDW�KDYH�DGRSWHG�D�OR\DOW\�SURJUDP�VKRXOG�FDUHIXOO\�SODQ�WKH�H[DFW�GHVLJQ�RI�WKHOR\DOW\�SURJUDP��2XU�DQDO\VHV� VKRZ� WKDW�D�SURPRWLRQ� IHDWXUH�XQGHU� D� OR\DOW\�SURJUDP�GRHVQRW�JHQHUDWH� ODUJH�HIIHFWV�RQ�FXVWRPHU� OR\DOW\�DQG�FXVWRPHU�NQRZOHGJH��$�FRPSDQ\�VKRXOGFRQVLGHU�DEROLVKLQJ�SULFH�SURPRWLRQV�JLYHQ�XQGHU�LWV�OR\DOW\�SURJUDP��$OWHUQDWLYHO\��D�UHWDLOHUFRXOG�WDUJHW�SULFH�SURPRWLRQV�WR�VSHFLILF�FXVWRPHU�VHJPHQWV��LQ�WKLV�ZD\�EHWWHU�H[SORULQJ�WKHOR\DOW\� SURJUDP¶V� RSSRUWXQLW\� IRU� GLIIHUHQWLDWLRQ�� 6HJPHQWDWLRQ� FRXOG� EH� EDVHG� RQSURILWDELOLW\��EXW�DOVR�FDWHJRU\�SHQHWUDWLRQ��FURVV�FDWHJRU\�EX\LQJ��EUDQG�FKRLFHV��HWF�)XUWKHU��RXU�DQDO\VHV�VKRZ�WKDW�D�VDYLQJ�IHDWXUH�HQKDQFHV�HIIHFWLYHQHVV�FRQVLGHUDEO\�$� VDYLQJ� IHDWXUH� JLYHV� H[SOLFLW� OR\DOW\� LQFHQWLYHV� E\� UHZDUGLQJ� OR\DO�PHPEHUV� EHVW��5DWKHUWKDQ�JLYLQJ�YDOXH�DZD\�LQ�WKH�IRUP�RI�SULFH�SURPRWLRQV��D�UHWDLO�FRPSDQ\�FRXOG�EHWWHU�UHZDUGOR\DOW\� SURJUDP� PHPEHUV� WKURXJK� VDYLQJ� IHDWXUHV�� 7R� UHWDLQ� WKH� DGYDQWDJHV� RI� UHZDUGV
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FRQQHFWHG� WR� D� ILUP¶V� RZQ� DVVRUWPHQW� �5RHKP�� %ROPDQ� 3XOOLQV�� DQG� 5RHKP� ������� VDYLQJIHDWXUHV�FRXOG�UHZDUG�FXVWRPHUV�ZLWK�IUHH�RU�GLVFRXQWHG�LWHPV�IURP�WKH�SURGXFW�DVVRUWPHQW�x 8VH�OR\DOW\�SURJUDP�GDWD�0DQ\� FRPSDQLHV� LQWURGXFH� OR\DOW\� SURJUDPV� ZLWK� WKH� JRDO� RI� REWDLQLQJ� FXVWRPHU�VSHFLILFSXUFKDVH� GDWD�� EXW� VRPH� FRPSDQLHV� GR� QRW� XVH� WKLV� LQIRUPDWLRQ�� 2XU� VWXG\� VKRZV� WKHLPSRUWDQFH�RI�VWXG\LQJ�WKLV�LQIRUPDWLRQ�WR�LPSURYH�NQRZOHGJH�RI�WKH�FXVWRPHU�EDVH��:H�DOVRVKRZ�WKDW�WDUJHWHG�DFWLRQV��ZKLFK�UHTXLUH�GDWD�XVDJH��VXFK�DV�GLUHFW�PDLOLQJV��FRXOG�HQKDQFHFXVWRPHU�OR\DOW\��7KHUHIRUH��FRPSDQLHV�DUH�DGYLVHG�WR�H[SORUH�DQG�H[SORLW�GHILQLWHO\�PDNH�XVHRI�WKHLU�GDWD�
������/LPLWDWLRQV2XU� VWXG\� IRFXVHV� RQ� OR\DOW\� SURJUDPV� LQ� WKH� UHWDLO� VHFWRU�� ZKHUH� WKH\� DUH� ZLGHO\� XVHG�+RZHYHU�� OR\DOW\�SURJUDPV�DOVR�DSSHDU� LQ�RWKHU� LQGXVWULHV��VXFK�DV�DLUOLQHV�� ORGJLQJ��%HOO� HWDO���������DQG�ILQDQFLDO�VHUYLFHV��9HUKRHI��)UDQVHV��DQG�+RHNVWUD��������*LYHQ�GLIIHUHQFHV�LQPDUNHW�VWUXFWXUH�DQG�SURGXFW�W\SH��WKH�GULYHUV�DQG�HIIHFWLYHQHVV�RI�OR\DOW\�SURJUDPV�FRXOG�EHGLIIHUHQW� LQ� WKHVH� LQGXVWULHV��)RU� H[DPSOH�� LQ� WKH� DLUOLQH� LQGXVWU\� ODUJH� FXVWRPHU�GLIIHUHQFHVH[LVW�LQ�IO\LQJ�IUHTXHQF\��ZKLFK�SDUWO\�UHODWHV�WR�WKH�GLVWLQFWLRQ�EHWZHHQ�EXVLQHVV�DQG�SULYDWHFXVWRPHUV��.HDUQH\�������2Q�DYHUDJH��WKH�UHWDLOHUV�LQ�RXU�VDPSOH�PDNH�RQO\�OLPLWHG�XVH�RI�WKH�RSSRUWXQLWLHV�RIOR\DOW\�SURJUDPV��/R\DOW\�SURJUDPV�PDLQO\�SURYLGH�VDYLQJ�IHDWXUHV��SURPRWLRQ�IHDWXUHV��DQGGLUHFW�PDLOLQJV��7KH�OLWHUDWXUH�PHQWLRQV�VHYHUDO�RWKHU�SRVVLELOLWLHV��VXFK�DV�VLOYHU��JROGHQ�DQGSODWLQXP� FXVWRPHU� WLHUV� �5XVW�� =HLWKDPO�� DQG� /HPRQ� ����� RU� PXOWL�SURYLGHU� OR\DOW\SURJUDPV��'RZOLQJ�DQG�8QFOHV��������:H�FRXOG�QRW� WHVW� WKH�HIIHFWLYHQHVV�RI� WKHVH�SURJUDPGHVLJQV��)XWXUH�UHVHDUFK�FRXOG�WU\�WR�LGHQWLI\�FDVHV�RI�PRUH�DGYDQFHG�OR\DOW\�SURJUDP�GHVLJQRU�WR�FRQGXFW�H[SHULPHQWDO�UHVHDUFK�WR�WHVW�WKHLU�HIIHFWLYHQHVV�)LQDOO\��ZH�VWXGLHG�WKH�HIIHFWV�RI�OR\DOW\�SURJUDPV�EXW�GLG�QRW�FRQVLGHU�WKHLU�FRVWV��7KHFRVWV� RI� UHZDUGLQJ� PHPEHUV� GLIIHU� EHWZHHQ� OR\DOW\� SURJUDPV� EHFDXVH� RI� GLIIHUHQFHV� LQSURJUDP�GHVLJQ�DQG�LQWHQVLW\�RI�GDWD�DQDO\VLV��7R�PDNH�D�EDODQFHG�FKRLFH�RQ�OR\DOW\�SURJUDPGHVLJQ��D�FRPSDQ\�VKRXOG�DFFRXQW�IRU�WKHVH�FRVW�GLIIHUHQFHV�
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&KDSWHU��'R�/R\DOW\�3URJUDPV�(QKDQFH�%HKDYLRUDO�/R\DOW\"�$0DUNHW�:LGH�$QDO\VLV�$FFRXQWLQJ�IRU�(QGRJHQHLW\
����,QWURGXFWLRQ
7KH� HIIHFW� RI� OR\DOW\� SURJUDPV� RQ� EHKDYLRUDO� OR\DOW\� UHPDLQV� WRSLF� RI� GHEDWH�� /R\DOW\SURJUDPV�PD\�QRW�KDYH�WKH�PLUDFXORXV�SRZHU�WR�WXUQ�DOO�GLVOR\DO�FXVWRPHUV�LQWR�OR\DOV�RU�WRPDNH� FXVWRPHUV� H[FOXVLYHO\� OR\DO�� 7KLV� GRHV� QRW� PHDQ� WKDW� OR\DOW\� SURJUDPV� FDQQRW� EH� DXVHIXO� WRRO��$V�H[SUHVVHG�E\�.RVORZVN\� �������� ³:KLOH�QRQH�RI� WKHVH�SURJUDPV� UHVXOW� LQ� DSHUIHFW� ZRUOG�� HDFK� FDQ� JHQHUDWH� WKDW� OLWWOH� H[WUD� WKDW� FDQ� SURYLGH� WKH� UHWDLO� PDUNHWHU� ZLWKSRWHQWLDO�WDFWLFDO�ZHDSRQV´��$�VXSHUPDUNHW�PDQDJHU�GHVFULEHV�WKH�DGGHG�YDOXH�RI� LWV� OR\DOW\SURJUDP� DV� IROORZV�� ³<RX� GRQ¶W� KDYH� ���� SHUFHQW� RI� D� VKDUH� RI� D� FXVWRPHU¶V� ZDOOHW�&XVWRPHUV� VKRS� DERXW� ILYH� WLPHV� D� PRQWK�� 0D\EH� \RX¶OO� JHW� WKUHH� RI� WKRVH� WULSV� DQG� WKHFRPSHWLWLRQ�JHWV�WZR��7KH�OR\DOW\�SURJUDP�HOLPLQDWHV�DW�OHDVW�RQH�VKRSSLQJ�WULS�\RX�ZHUHQ¶WJHWWLQJ� DQG� FUHDWHV� DQ� DGGLWLRQDO� VKRSSLQJ� WULS� WR� \RXU� VWRUH´� �&LROHWWL� ������� 6R�� LW� LVLPSRUWDQW�WR�FRUUHFWO\�TXDQWLI\�WKDW�µOLWWOH�H[WUD¶�WKDW�D�OR\DOW\�SURJUDP�FDQ�RIIHU�WR�D�UHWDLOHU�([WDQW�HPSLULFDO�UHVHDUFK�SURYLGHV�PL[HG�HYLGHQFH�RI� OR\DOW\�SURJUDP�HIIHFWLYHQHVV�6RPH� SUHYLRXV� VWXGLHV� IRXQG� SRVLWLYH� HIIHFWV� RI� UHWDLO� OR\DOW\� SURJUDPV� RQ� FXVWRPHUSXUFKDVLQJ� �%ROWRQ�� .DQQDQ�� DQG� %UDPOHWW� ������ 9HUKRHI� ������� ZKHUHDV� RWKHUV� UHSRUWHIIHFWV�� ZKLFK� DUH� OLPLWHG� WR� DEVHQW� �0lJL� ������ 6KDUS� DQG� 6KDUS� ������� 7KLV� DPELJXLW\UHODWHV�� DW� OHDVW� SDUWO\�� WR� WKH� IDFW� WKDW� GDWD� DQG� PHWKRGRORJ\� OLPLWDWLRQV� KLQGHU� SURSHUDVVHVVPHQW�RI�WKH�HIIHFWV�RI�OR\DOW\�SURJUDPV�$Q� LPSRUWDQW� PHWKRGRORJLFDO� LVVXH� DULVHV�� EHFDXVH� D� SRVLWLYH� UHODWLRQVKLS� EHWZHHQOR\DOW\�SURJUDP�PHPEHUVKLS�DQG�FXVWRPHU�SXUFKDVLQJ�GRHV�QRW�SURYH�WKH�OR\DOW\�SURJUDP¶VHIIHFWLYHQHVV�� DV� WKH�GLUHFWLRQ�RI� WKH� FDXVDOLW\� LV� XQFOHDU��/R\DOW\�SURJUDPV�DLP� WR� HQKDQFHFXVWRPHU�SXUFKDVLQJ��EXW�LW�LV�SDUWLFXODUO\�WKH�FRPSDQ\¶V�EHVW�FXVWRPHUV�WKDW�DUH�PRVW�OLNHO\WR�VXEVFULEH�DV�PHPEHUV��,W�LV�WKXV�XQFOHDU�WR�ZKDW�H[WHQW�GLIIHUHQFHV�EHWZHHQ�PHPEHUV�DQG



��

QRQ�PHPEHUV�DUH�GULYHQ�E\�WKH�HIIHFWV�RI�WKH�OR\DOW\�SURJUDP�LWVHOI�RU�E\�WKH�VHOHFWLRQ�RI�PRVWOR\DO� FXVWRPHUV� LQWR� WKH� OR\DOW\� SURJUDP�� ([LVWLQJ� UHVHDUFK� KDV� LJQRUHG� WKLV� FDXVDOLW\�� RUHQGRJHQHLW\�SUREOHP��DV�DUJXHG�E\�%ROWRQ��/HPRQ��DQG�9HUKRHI������� �VHH�DOVR�&KDSWHU����7KH\� DUJXH� WKDW� D� WKRURXJK� VROXWLRQ� IRU� WKH� HQGRJHQHLW\� SUREOHP� LV� QHHGHG� EHIRUH� DQ\FRQFOXVLRQ�FDQ�EH�PDGH�RQ�OR\DOW\�SURJUDP�HIIHFWLYHQHVV��7KH�VWXG\�SUHVHQWHG�LQ�WKLV�FKDSWHUSURYLGHV�VXFK�D�VROXWLRQ�&RQFHUQLQJ�GDWD� UHTXLUHPHQWV�� D�SURSHU�DVVHVVPHQW�RI� OR\DOW\�SURJUDP�HIIHFWLYHQHVVUHTXLUHV� FRPSHWLWLYH� LQIRUPDWLRQ�� ERWK� RQ� FXVWRPHU� SXUFKDVHV� DW� WKH� FRPSHWLWRUV� DQG� WKHPDUNHWLQJ�PL[� XVDJH� RI� FRPSHWLWRUV�� ,Q� UHWDLOLQJ�� PRVW� FRQVXPHUV� EX\� IUHTXHQWO\� IURPGLIIHUHQW� VWRUHV� �'Uq]H� DQG� +RFK� ����� DQG� PDNH� WUDQVDFWLRQV� YDU\LQJ� LQ� VL]H� �.DKQ� DQG6FKPLWWOHLQ� �������$V� SURSRVHG� E\� VHYHUDO� DXWKRUV� �$LODZDGL�� /HKPDQQ�� DQG�1HVOLQ� �����%HUJHU� HW� DO�� ������9HUKRHI� ������� WKH� VKDUH�RI�ZDOOHW� WKDW� D� FXVWRPHU� JLYHV� WR� D� FRPSDQ\XQGHU� VXFK� FLUFXPVWDQFHV� LV� WKH� DSSURSULDWH� LQGLFDWRU� RI� EHKDYLRUDO� OR\DOW\�� UHIOHFWLQJ� WKHGLYLGHG�OR\DOW\�DQG�IX]]\�FKRLFHV�RI�PRVW�FRQVXPHUV��5XVW��=HLWKDPO��DQG�/HPRQ��������7RPRGHO�VKDUH�RI�ZDOOHW�DSSURSULDWHO\�� UHVHDUFKHUV�QHHG�PDUNHW�ZLGH�PDUNHWLQJ�LQVWUXPHQWV� WRH[SODLQ� WKH� UHODWLYH�DWWUDFWLRQ�RI� WKH�VHYHUDO� UHWDLO�FRPSDQLHV��2QH� LPSRUWDQW�PDUNHWLQJ�PL[LQVWUXPHQW�WR�DFFRXQW�IRU�LV�FRPSHWLWLYH�OR\DOW\�SURJUDPV��EHFDXVH�PXOWLSOH�OR\DOW\�SURJUDPPHPEHUVKLSV� DUH� ZLGHVSUHDG� QRZDGD\V� �0lJL� ������ 3DVVLQJKDP� ������� ([LVWLQJ� VWXGLHVPDNH� DW� EHVW� OLPLWHG� XVH� RI� FRPSHWLWLYH� LQIRUPDWLRQ� RQ� SXUFKDVLQJ�� OR\DOW\� SURJUDPPHPEHUVKLSV�DQG�RWKHU�PDUNHWLQJ�PL[�HOHPHQWV��0lJL�������9HUKRHI��������7KLV�VWXG\�LV�WKHILUVW�WR�XVH�FRPSOHWH�PDUNHW�ZLGH�GDWD�([SHULPHQWDO�UHVHDUFK�LQGLFDWHV�WKDW�WKH�HIIHFWLYHQHVV�RI�OR\DOW\�SURJUDPV�GHSHQGV�RQWKH�SURJUDP¶V�GHVLJQ��.LYHW]�DQG�6LPRQVRQ�������5RHKP��%ROPDQ�3XOOLQV��DQG�5RHKP������9DQ� 2VVHODHU�� $OED�� DQG� 0DQFKDQGD� ������� 6SHFLILFDOO\�� FRQVLGHUDEOH� DWWHQWLRQ� KDV� EHHQJLYHQ�WR�WKH�WUDGH�RII�EHWZHHQ�LPPHGLDWH� UHZDUGV��WKURXJK�SURPRWLRQ�IHDWXUHV��DQG�GHOD\HGUHZDUGV� �WKURXJK� VDYLQJ� IHDWXUHV�� �5RHKP��%ROPDQ�3XOOLQV�� DQG�5RHKP�������<L� DQG� -HRQ������ =KDQJ�� .ULVKQD�� DQG� 'KDU� ������� 'LIIHUHQFHV� LQ� SURJUDP� HIIHFWLYHQHVV� DV� IRXQG� LQH[LVWLQJ�HPSLULFDO�ILHOG�VWXGLHV�PD\�EH�GULYHQ�E\�GLIIHUHQFHV�LQ�GHVLJQ�FRPSRQHQWV��$�FDOO�KDVEHHQ� UHFHQWO\� PDGH� IRU� IXUWKHU� UHVHDUFK� RQ� WKH� HIIHFWLYHQHVV� RI� YDULRXV� OR\DOW\� SURJUDPGHVLJQV��-DLQ�DQG�6LQJK��������7KRXJK�H[SHULPHQWDO�UHVHDUFK�H[LVWV�RQ�WKLV�LVVXH��QR�HYLGHQFHIURP� ILHOG� GDWD� LV� DYDLODEOH�� 6XFK� D� FRPSDULVRQ� RI� WKH� HIIHFWLYHQHVV� RI� OR\DOW\� SURJUDP
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GHVLJQV�ZRXOG�UHTXLUH�GDWD�RQ�PRUH�WKDQ�RQH�OR\DOW\�SURJUDP�VLPXOWDQHRXVO\�,Q� WKLV� FKDSWHU��ZH� DVVHVV� WKH� HIIHFWV� RI� OR\DOW\� SURJUDPV�� 7R� VXPPDUL]H�� WKH� VWXG\FRQWULEXWHV�WR�WKH�H[LVWLQJ�OLWHUDWXUH�LQ�WKH�IROORZLQJ�ZD\V��� 7KH�VWXG\�SURYLGHV�DQ�HVWLPDWH�RI�OR\DOW\�SURJUDP�HIIHFWV�WKDW�DFFRXQWV�IRU�FDXVDOLW\SUREOHPV�EHWZHHQ�OR\DOW\�SURJUDP�PHPEHUVKLS�DQG�SXUFKDVH�EHKDYLRU��:H�GR�VR�E\XVLQJ�LQVWUXPHQWDO�YDULDEOHV�VXFK�DV�OR\DOW\�SURJUDP�HQMR\PHQW�DQG�SULYDF\�FRQFHUQVWR�H[SODLQ�WKH�OR\DOW\�SURJUDP�PHPEHUVKLS�GHFLVLRQ��� 7KH� VWXG\� XVHV� PDUNHW�ZLGH� GDWD� RQ� FRPSHWLWLYH� SXUFKDVLQJ� DQG� PDUNHWLQJ�PL[LQVWUXPHQWV� VXFK� DV� FRPSHWLWLYH� OR\DOW\� SURJUDPV�� &RPSHWLWLYH� SXUFKDVLQJLQIRUPDWLRQ�HQDEOHV�XV�WR�XVH�VKDUH�RI�ZDOOHW�DV�WKH�GHSHQGHQW�YDULDEOH�RI�NH\�LQWHUHVW��� 7KH�VWXG\�XVHV�OR\DOW\�SURJUDP�GHVLJQ�FKDUDFWHULVWLFV�WR�H[SODLQ�GLIIHUHQFHV�LQ�OR\DOW\SURJUDP�HIIHFWLYHQHVV�7KH�VWXG\�FRYHUV�VHYHUDO�UHVHDUFK�TXHVWLRQV�SUHVHQWHG�LQ�&KDSWHU����7KH�FRUH�RI� WKLVVWXG\� OLHV� LQ� DVVHVVLQJ� WKH� HIIHFWV� RI� OR\DOW\� SURJUDPV� RQ� FXVWRPHU� OR\DOW\�� DQG� E\�PDNLQJFRVW� FDOFXODWLRQV� ZH� LQYHVWLJDWH� WKH� SURILWDELOLW\� RI� OR\DOW\� SURJUDPV�� WKHUHE\� FRYHULQJUHVHDUFK� TXHVWLRQ� �� �:KLFK� HIIHFWV� GR� OR\DOW\� SURJUDPV� KDYH� RQ� SXUFKDVH� EHKDYLRU� DQGSURILWDELOLW\"���7R�GR�WKLV�DSSURSULDWHO\��ZH�DOVR�VWXG\�IDFWRUV�WKDW�LQIOXHQFH�OR\DOW\�SURJUDPDGRSWLRQ�RI�FXVWRPHUV��DQG�WKXV�DGGUHVV�UHVHDUFK�TXHVWLRQ����:KLFK�IDFWRUV�GULYH�FXVWRPHUV�WRDGRSW� UHWDLOHUV¶� OR\DOW\� SURJUDPV"��� )LQDOO\�� ZH� WDNH� LQWR� DFFRXQW� ERWK� OR\DOW\� SURJUDPGHVLJQ� HOHPHQWV� DQG� FRPSHWLWLYH� OR\DOW\� SURJUDPV�� DQG� WKXV� DGGUHVV� UHVHDUFK� TXHVWLRQV� ��+RZ� GRHV� OR\DOW\� SURJUDP� GHVLJQ� LQIOXHQFH� HIIHFWLYHQHVV�� DQG� �� �+RZ� GR� FRPSHWLWRUV¶OR\DOW\�SURJUDPV�LQIOXHQFH�HIIHFWLYHQHVV"��DV�ZHOO�7KLV�VWXG\�XVHV�KRXVHKROG�SDQHO�GDWD�IURP�WKH�'XWFK�VXSHUPDUNHW�LQGXVWU\��6HYHQ�RIWKH� WZHQW\� ODUJHVW� 'XWFK� VXSHUPDUNHW� FKDLQV� XVH� OR\DOW\� SURJUDPV� )RU� ����� KRXVHKROGV�LQIRUPDWLRQ�LV�DYDLODEOH�RQ�SXUFKDVH�EHKDYLRU�DQG�OR\DOW\�SURJUDP�PHPEHUVKLSV�LQ�DOO�WZHQW\VXSHUPDUNHW� FKDLQV� GXULQJ� D� WZR�DQG�D�KDOI�\HDU� SHULRG�� 6XEVWDQWLDO� RYHUODS� RI� OR\DOW\SURJUDP�PHPEHUVKLSV�H[LVWV��DQG�DERXW�����RI� WKH�KRXVHKROGV�KDYH�PXOWLSOH�PHPEHUVKLSV�7R�DVVHVV�WKH�HIIHFWV�RI�OR\DOW\�SURJUDPV�RQ�SXUFKDVH�EHKDYLRU�ZH�XVH�D�7RELW�,,�PRGHO�ZLWKLQVWUXPHQWDO� YDULDEOHV� �,9�� �:RROEULGJH� ������ S����������� 7KH� 7RELW�,,� PRGHO� LQFOXGHV� DVHOHFWLRQ�HTXDWLRQ�IRU�VXSHUPDUNHW�FKRLFH��DQG�DQ�DWWUDFWLRQ�VSHFLILFDWLRQ�IRU�VKDUH�RI�ZDOOHW�:H� DFFRXQW� IRU� HQGRJHQHLW\� E\� ILUVW� HVWLPDWLQJ� D� PRGHO� IRU� OR\DOW\� SURJUDP� PHPEHUVKLS
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XVLQJ� LQVWUXPHQWDO� YDULDEOHV�� DQG� WKHQ� LPSXWLQJ� SUHGLFWHG� UDWKHU� WKDQ� REVHUYHG� OR\DOW\SURJUDP�PHPEHUVKLSV�LQ� WKH�7RELW�,,�PRGHO��)LQDOO\��ZH�FRQWURO�IRU� UHOHYDQW�PDUNHWLQJ�PL[IDFWRUV�RI�VXSHUPDUNHW�FKDLQV��DQG�VRFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�SDQHO�KRXVHKROGV��:HILQG�WKDW�OR\DOW\�SURJUDPV�LQFUHDVH�VKDUH�RI�ZDOOHW�E\�����������SHUFHQW�SRLQWV��RQ�DYHUDJH�7KH� UHPDLQGHU� RI� WKLV� FKDSWHU� LV� VWUXFWXUHG� DV� IROORZV�� 6HFWLRQ� ���� GHYHORSV� DFRQFHSWXDO�IUDPHZRUN�RQ�WKH�UHODWLRQ�EHWZHHQ�OR\DOW\�SURJUDPV�DQG�SXUFKDVH�EHKDYLRU��DQGIRUPXODWHV�K\SRWKHVHV��6HFWLRQ�����GLVFXVVHV�WKH�GDWD�RI�RXU�HPSLULFDO�VWXG\��DQG�VHFWLRQ����GHVFULEHV�WKH�7RELW�,,�PRGHO�ZLWK�LQVWUXPHQWDO�YDULDEOHV��$�SUHVHQWDWLRQ�RI�WKH�UHVXOWV�IROORZV�6HFWLRQ�������DQG�ZH�FRQFOXGH�ZLWK�D�GLVFXVVLRQ��6HFWLRQ������
����&RQFHSWXDO�)UDPHZRUN
������(IIHFWLYHQHVV�PHDVXUHPHQW��WKH�FDXVDOLW\�SX]]OH$� XQLTXH� WUDLW� RI� D� OR\DOW\� SURJUDP� LV� WKDW� FXVWRPHUV� GHFLGH� H[SOLFLWO\� ZKHWKHU� RU� QRW� WRSDUWLFLSDWH�LQ�WKH�SURJUDP��5HWDLOHU�FRPSDQLHV�FDQ�DVVHVV�SURJUDP�HIIHFWLYHQHVV�E\�HYDOXDWLQJEHKDYLRUDO� GLIIHUHQFHV� EHWZHHQ� PHPEHU� DQG� QRQ�PHPEHU� FXVWRPHUV�� +RZHYHU�� D� VLPSOHFRPSDULVRQ� RI� WKH� GLIIHUHQFHV� LQ� SXUFKDVH� EHKDYLRU� EHWZHHQ� WKHVH� JURXSV� PD\� OHDG� WR� DQRYHUHVWLPDWLRQ� RI� WKH� OR\DOW\� SURJUDP� HIIHFW�� EHFDXVH� FXVWRPHUV� GR� QRW� EHFRPH� OR\DOW\SURJUDP�PHPEHUV�UDQGRPO\��5DWKHU��D�FXVWRPHU�EHFRPHV�D�PHPEHU�RI�WKH�OR\DOW\�SURJUDP�LIWKH�H[SHFWHG�EHQHILWV�DUH�KLJKHU�WKDQ�WKH�H[SHFWHG�FRVWV��D�FKRLFH�WKDW�LV�SDUWO\�GULYHQ�E\�WKHDWWUDFWLRQ�RI� WKH� FKDLQ� LWVHOI� WR� D� FXVWRPHU� �0DXUL� ������� )RU� H[DPSOH�� FXVWRPHUV�ZKR� OLYHFORVH� WR� D� JLYHQ� VXSHUPDUNHW� DQG� DOUHDG\� IUHTXHQW� WKH� FKDLQ� PD\� GHULYH� UHODWLYHO\� KLJKEHQHILWV�IURP�WKH�OR\DOW\�SURJUDP�ZLWKRXW�HYHQ�FKDQJLQJ�WKHLU�EHKDYLRU��7KXV��EHFDXVH�OR\DOFXVWRPHUV� GHULYH� WKH� KLJKHVW� EHQHILWV� IURP� D� OR\DOW\� SURJUDP�� WKRVH� FXVWRPHUV� ZKR� DUHDOUHDG\�OR\DO�DUH�PRVW�OLNHO\�WR�SDUWLFLSDWH��%ROWRQ��/HPRQ��DQG�9HUKRHI�������)URP� DQ� HFRQRPHWULF� SHUVSHFWLYH�� WKLV� FRPHV� GRZQ� WR� D� FDXVDOLW\� RU� HQGRJHQHLW\SUREOHP�� 7KH� UHOHYDQW� LVVXH� LV� WKDW� LQ� D� PRGHO� ZLWK� FXVWRPHU� SXUFKDVHV� DV� WKH� GHSHQGHQWYDULDEOH�� DQG� OR\DOW\� SURJUDP�PHPEHUVKLS� DV� DQ� LQGHSHQGHQW� YDULDEOH�� WKH� OR\DOW\� SURJUDPPHPEHUVKLS�YDULDEOH�DQG�WKH�HUURU�WHUP�RI�WKH�PRGHO�DUH�SRVLWLYHO\�FRUUHODWHG��7KH�YLRODWLRQRI� WKH�PRGHO� DVVXPSWLRQ� RI� LQGHSHQGHQFH� EHWZHHQ� WKH� LQGHSHQGHQW� YDULDEOHV� DQG� WKH� HUURU
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WHUP� OHDGV� WR� ELDVHG� SDUDPHWHU� HVWLPDWHV� �*UHHQH� ������ S������� 6SHFLILFDOO\�� LQ� FDVH� RI� DSRVLWLYH�FRUUHODWLRQ�EHWZHHQ�OR\DOW\�SURJUDP�PHPEHUVKLS�DQG�WKH�HUURU�WHUP��WKH�LQIOXHQFH�RIOR\DOW\� SURJUDP�PHPEHUVKLS� LV� RYHUHVWLPDWHG� �9HUEHHN� ������ S������� ,QFOXGLQJ� DGGLWLRQDOH[SODQDWRU\�YDULDEOHV�WKDW�GULYH�FXVWRPHU�SXUFKDVLQJ��VXFK�DV�ORFDWLRQ�RU�SULFH��PD\�PLWLJDWHWKH�SUREOHP��EXW�WKH�SUREOHP�LWVHOI�ZLOO�QRW�GLVDSSHDU�XQWLO�DOO�YDULDEOHV�SOD\LQJ�D�UROH�LQ�WKHSXUFKDVLQJ�GHFLVLRQ�DUH�DYDLODEOH��%HFDXVH�WKLV�LV�SUDFWLFDOO\�LPSRVVLEOH��DOWHUQDWLYH�VROXWLRQVVKRXOG�EH�IRXQG�WR�HVWLPDWH�WKH�OR\DOW\�SURJUDP�HIIHFW�XQELDVHGO\�$�ILUVW�RSWLRQ�LV�WR�DQDO\]H�FKDQJHV�LQ�SXUFKDVH�EHKDYLRU�DIWHU�D�FXVWRPHU�KDV�HQWHUHGWKH� OR\DOW\� SURJUDP�� +RZHYHU�� WKLV� GRHV� QRW� VROYH� WKH� FDXVDOLW\� SUREOHP� IRU� WZR� UHDVRQV�)LUVW��FKDQJHV�LQ�OR\DOW\�SURJUDP�PHPEHUVKLSV�FDQ�EH�HQGRJHQRXV�DV�ZHOO��7KH�GULYHUV�RI�WKHGHFLVLRQ�WR�EHFRPH�D�OR\DOW\�SURJUDP�PHPEHU�FRXOG�EH�IDFWRUV�WKDW�VWLPXODWH�VKDUH�RI�ZDOOHWDV�ZHOO��VXFK�DV�D�UHVLGHQWLDO�PRYH��WKH�RSHQLQJ�RI�D�FKDLQ�RXWOHW�QHDUE\��D�FKDQJH�LQ�LQFRPH�HWF��6HFRQG��KRXVHKROGV� WKDW�EHFRPH� OR\DOW\�SURJUDP�PHPEHUV� ORQJ� DIWHU� WKH� ODXQFK�RI� WKHSURJUDP�DUH�DW\SLFDO��$OODZD\��%HUNRZLW]��DQG�'¶6RX]D������� VKRZ�WKDW� ODWH�DGRSWHUV�RI�DOR\DOW\�SURJUDP�OLYH�IXUWKHU�DZD\�IURP�WKH�FKDLQ�RXWOHW��DUH�OHVV�FRQYLQFHG�RI�WKH�SURJUDP¶VEHQHILWV��DQG�SHUFHLYH�D�SURJUDP�PHPEHUVKLS�DV�ULVNLHU��6R�EHFDXVH�RI�SRWHQWLDO�HQGRJHQHLW\SUREOHPV� DQG� QRQ�UHSUHVHQWDWLYHQHVV� RI� ODWH� DGRSWHUV�� ZH� GR� QRW� FRQVLGHU� WKH� DQDO\VLV� RIOR\DOW\� SURJUDP� PHPEHUVKLS� FKDQJHV� WR� EH� DQ� DSSURSULDWH� UHIOHFWLRQ� RI� SURJUDPHIIHFWLYHQHVV�$�VHFRQG�RSWLRQ� LV� WR�DQDO\]H� VWRUH�OHYHO� VDOHV�SDWWHUQV� DV�GRQH�E\�6KDUS� DQG�6KDUS��������DQG�WR�FRPSDUH�WKHVH�WR�QRUPV��VXFK�DV�WKRVH�SURYLGHG�E\�'LULFKOHW�PRGHOV��$�FDYHDWRI�WKLV�DSSURDFK�LV�WKDW�RQH�FDQQRW�GLVWLQJXLVK�EHWZHHQ�WKH�HIIHFWV�RI�WKH�OR\DOW\�SURJUDP�DQGWKRVH� RI� RWKHU�PDUNHWLQJ�PL[� HOHPHQWV�� ,Q� WKH� DEVHQFH� RI� KRXVHKROG�OHYHO� LQIRUPDWLRQ�� RQHFDQQRW�GLVWLQJXLVK�EHWZHHQ�KRXVHKROGV�WKDW�DUH�OR\DOW\�SURJUDP�PHPEHUV��DQG�WKXV�H[SRVHGWR�WKH�SURJUDP�LQFHQWLYHV��DQG�RWKHUV�KRXVHKROGV��%HOO�DQG�/DO�������'Uq]H�DQG�+RFK������6KDUS� DQG� 6KDUS� ������� ,Q� RWKHU� ZRUGV�� KRXVHKROG�OHYHO� GDWD� DUH� LPSRUWDQW� IRU� DVFULELQJFXVWRPHU�SXUFKDVLQJ�SDWWHUQV�WR�OR\DOW\�SURJUDPV�7KH�PRVW�JHQHUDO�DSSOLFDEOH�VROXWLRQ�LV�WR�XVH�LQVWUXPHQWDO�YDULDEOHV��DV�ZH�GR�LQ�WKLVVWXG\��2QH�RU�PRUH�YDULDEOHV��LQVWUXPHQWV��PXVW�EH�IRXQG�WKDW�LQIOXHQFH�WKH�OR\DOW\�SURJUDPPHPEHUVKLS�GHFLVLRQ�RI�D�KRXVHKROG��EXW�WKDW�DUH�DOVR�XQUHODWHG�WR�WKH�KRXVHKROG¶V�SXUFKDVLQJGHFLVLRQ�� ,Q�PDUNHWLQJ�� LQVWUXPHQWDO� YDULDEOHV� KDYH� UHFHQWO\� EHHQ� LQWURGXFHG� LQ� WKH� DUHD� RI
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SULFH� SURPRWLRQV� WR� PRGHO� WKH� HQGRJHQHLW\� RI� D� PDQDJHU¶V� SULFH� SURPRWLRQ� GHFLVLRQ�&KLQWDJXQWD�������9LOODV�%RDV�DQG�:LQHU��������+RZHYHU�� WKH�PHWKRGRORJ\�FRXOG�DOVR�EHDSSOLHG�WR�KRXVHKROG�OHYHO�GHFLVLRQV��)LUVW��D�PRGHO�RI�OR\DOW\�SURJUDP�PHPEHUVKLS�PXVW�EHHVWLPDWHG��ZLWK� WKH� LQVWUXPHQWV� DQG� RWKHU� DYDLODEOH� YDULDEOHV� DV� H[SODQDWRU\� YDULDEOHV�� 7KHSUHGLFWHG� YDOXHV� IURP� WKLV�PRGHO� VKRXOG� WKHQ� EH� LPSXWHG� LQ� WKH�PDLQ�PRGHO� IRU� FXVWRPHUSXUFKDVLQJ� DV� DQ� LQGHSHQGHQW� YDULDEOH� �LQVWHDG� RI� WKH� REVHUYHG� OR\DOW\� SURJUDPPHPEHUVKLSV���7KH�SURFHGXUH�ZLOO�EH�GLVFXVVHG�LQ�IXUWKHU�GHWDLO�ODWHU�LQ�WKLV�FKDSWHU�)LJXUH�����SUHVHQWV�RXU�FRQFHSWXDO�IUDPHZRUN��WKH�FRPSRQHQWV�RI�ZKLFK�DUH�GLVFXVVHGLQ�WKH�UHPDLQGHU�RI�WKLV�VHFWLRQ��:H�VWDUW�E\�H[SODLQLQJ�RXU�NH\�GHSHQGHQW�YDULDEOH��DQG�WKHQGLVFXVV�WKH�OR\DOW\�SURJUDP�PHPEHUVKLS�GHFLVLRQ�DQG�OR\DOW\�SURJUDP�HIIHFWV��IROORZHG�E\�DSUHVHQWDWLRQ�RI�RWKHU�VWRUH�DQG�KRXVHKROG�FKDUDFWHULVWLFV�LQ�WKH�IUDPHZRUN�
)LJXUH�����&RQFHSWXDO�IUDPHZRUN

/R\DOW\�3URJUDP�0HPEHUVKLS

6WRUH�&KDUDFWHULVWLFV�� 'LVWULEXWLRQ�'HQVLW\� 3ULFH�/HYHO 6KDUH�RI�:DOOHW

+RXVHKROG�&KDUDFWHULVWLFV�� +RXVHKROG�6L]H� +RXVHKROG�,QFRPH

,QVWUXPHQWDO�YDULDEOHV�� /R\DOW\�3URJUDP�(QMR\PHQW� 3ULYDF\�&RQFHUQV�

$WWUDFWLRQ�&RPSHWLWLYH�6WRUH�&KDLQV

6KDUH�RI�:DOOHW�LQLWLDO

������&XVWRPHU�OR\DOW\/R\DOW\�SURJUDPV�DLP�SULPDULO\�WR�VWLPXODWH�FXVWRPHU�SXUFKDVLQJ�DW�WKH�UHWDLO�FRPSDQ\�LQ�DVWUXFWXUDO�ZD\��ZKLFK�FRPHV�GRZQ�WR�LPSURYLQJ�EHKDYLRUDO�OR\DOW\��7KH�PDUNHWLQJ�OLWHUDWXUHSURYLGHV� D� ZLGH� UDQJH� RI� OR\DOW\� PHDVXUHV� �2GLQ�� 2GLQ�� DQG� 9DOHWWH�)ORUHQFH� ������� WKH



��

XVHIXOQHVV�RI�ZKLFK�GHSHQGV�RQ�WKH�VSHFLILF�PDUNHW�DQG�VWXG\�REMHFWLYH��,Q�JURFHU\�UHWDLOLQJ�SXUFKDVH� EHKDYLRU� LV� FKDUDFWHUL]HG� E\� KLJK� EX\LQJ� IUHTXHQF\� DQG� YDULDWLRQ� LQ� EDVNHW� VL]HV�.DKQ� DQG� 6FKPLWWOHLQ� ������� )XUWKHU�� FRQVXPHUV� DUH� RIWHQ� UHJXODU� EX\HUV� DW� GLIIHUHQWFRPSDQLHV� �.DKQ� DQG� 0F$OLVWHU� ������� D� SKHQRPHQRQ� UHIHUUHG� WR� DV� SRO\JDPRXV� OR\DOW\�'RZOLQJ�DQG�8QFOHV��������*LYHQ�WKHVH�FKDUDFWHULVWLFV��VKDUH�RI�ZDOOHW� LV� WKH�PRVW�VXLWDEOHPHDVXUH�IRU�EHKDYLRUDO�OR\DOW\��%HUJHU�HW�DO��������0lJL��������6KDUH�RI�ZDOOHW�PHDVXUHV�WKHVKDUH� RI� FDWHJRU\� H[SHQGLWXUHV� VSHQW� RQ� SXUFKDVHV� DW� D� FHUWDLQ� FRPSDQ\�� ZKLFK� LQWHJUDWHVFKRLFH�EHKDYLRU� DQG� WUDQVDFWLRQ� VL]HV�GXULQJ� D� FHUWDLQ� WLPH�SHULRG� LQWR� RQH� VLQJOH�PHDVXUH�(TXLYDOHQWO\�� LQ� EUDQG� PDQDJHPHQW� WKH� VKDUH�RI�FDWHJRU\� UHTXLUHPHQWV� LV� RIWHQ� XVHG�FDOFXODWHG� DV� WKH� DYHUDJH� SURSRUWLRQ� RI� WKH� EUDQG¶V� FXVWRPHUV¶� FDWHJRU\� SXUFKDVHV� RYHU� DOOFXVWRPHUV�� DV� D� PHDVXUH� RI� EUDQG� OR\DOW\� RU� HYHQ� EUDQG� KHDOWK� �$LODZDGL�� /HKPDQQ�� DQG1HVOLQ�������%KDWWDFKDU\D�HW�DO��������7KH�VKDUH�RI�ZDOOHW�D�KRXVHKROG�JLYHV�WR�D�VWRUH�FKDLQ�GHSHQGV�RQ�LWV�DWWUDFWLRQ�WR�WKHKRXVHKROG� FRPSDUHG� WR� WKH� DWWUDFWLRQ� RI� WKH� FRPSHWLWRUV�� ,Q� RUGHU� WR� DQDO\]H� WKH� HIIHFWV� RIOR\DOW\� SURJUDPV� RQ� VKDUH�RI�ZDOOHW�� ZH� QHHG� WR� XQGHUVWDQG� ��� ZKDW� GULYHV� FXVWRPHUV� WREHFRPH�OR\DOW\�SURJUDP�PHPEHUV��DQG����KRZ�OR\DOW\�SURJUDP�PHPEHUVKLS�DIIHFWV�VKDUH�RI�ZDOOHW�
������/R\DOW\�SURJUDP�PHPEHUVKLS:KHQ�GHFLGLQJ�ZKHWKHU�WR�SDUWLFLSDWH�LQ�D�FRPSDQ\¶V�OR\DOW\�SURJUDP��D�FXVWRPHU�FRPSDUHVWKH�H[SHFWHG�EHQHILWV�DQG�FRVWV��7KH�HFRQRPLF�EHQHILWV�RI�D�OR\DOW\�SURJUDP�LQFUHDVH�ZLWK�DFXVWRPHU¶V� VKDUH�RI�ZDOOHW�ZLWK� WKH� FRPSDQ\�� 7KH� VKDUH�RI�ZDOOHW� D� FXVWRPHU� KDG�ZLWK� WKHFRPSDQ\�LQ�WKH�SDVW�LV�DQ�LQGLFDWRU�RI�WKH�H[SHFWHG�EHQHILWV�V�KH�ZLOO�GHULYH�IURP�WKH�OR\DOW\SURJUDP��7KH�LQLWLDO�VKDUH�RI�ZDOOHW�LV�WKXV�H[SHFWHG�WR�EH�SRVLWLYHO\� UHODWHG�WR�D�FXVWRPHU¶VOR\DOW\� SURJUDP� PHPEHUVKLS� GHFLVLRQ�� )XUWKHU�� H[LVWLQJ� UHVHDUFK� KDV� IRXQG� WKDW� VRPHFRQVXPHUV� LQWULQVLFDOO\� HQMR\� SDUWLFLSDWLQJ� LQ� PDUNHWLQJ� DFWLRQV�� VXFK� DV� FRXSRQV� �0LWWDO������� SULFH� SURPRWLRQV� �&KDQGRQ�� :DQVLQN�� DQG� /DXUHQW� ������� RU� VKRSSLQJ� LQ� JHQHUDO�5H\QROGV� DQG�%HDWW\� ������� 7KH� VDPH� LQWULQVLF� HQMR\PHQW� FRXOG� H[LVW� IRU� SDUWLFLSDWLRQ� LQOR\DOW\�SURJUDPV��6R��FXVWRPHUV�PD\�GHULYH�QRQ�HFRQRPLF�EHQHILWV� IURP�D� OR\DOW\�SURJUDPPHPEHUVKLS��ZKHQ�WKH\�LQWULQVLFDOO\�HQMR\�OR\DOW\�SURJUDP�SDUWLFLSDWLRQ�0RVW�UHWDLO�OR\DOW\�SURJUDPV�GR�QRW�UHTXLUH�PHPEHUVKLS�IHHV��VR�WKDW�FXVWRPHUV�GR�QRW



��

IDFH�HFRQRPLF�FRVWV�FRQFHUQLQJ�D�OR\DOW\�SURJUDP�PHPEHUVKLS��+RZHYHU��FXVWRPHUV�HQWHULQJD�OR\DOW\�SURJUDP�XVXDOO\�KDYH� WR�FRPSOHWH�D�VXEVFULSWLRQ�IRUP�LQ�ZKLFK�V�KH�PXVW�SURYLGHSHUVRQDO�GDWD��VXFK�DV�DGGUHVV� LQIRUPDWLRQ�DQG�KRXVHKROG�FRPSRVLWLRQ��$�FRPSDQ\�FDQ�XVHWKLV�LQIRUPDWLRQ�LQ�FRPELQDWLRQ�ZLWK�SXUFKDVH�GDWD�DV�UHJLVWHUHG�WKURXJK�WKH�OR\DOW\�FDUGV�WRWDUJHW�KRXVHKROGV�IRU�GLUHFW�PDLOLQJV�RU�WR�DSSO\�PLFUR�PDUNHWLQJ��6RPH�FXVWRPHUV�PD\�QRWEH� YHU\� ZLOOLQJ� WR� SURYLGH� SHUVRQDO� LQIRUPDWLRQ�� HVSHFLDOO\� LI� WKLV� FRQFHUQV� SHUVRQDOLGHQWLILHUV�VXFK�DV�DGGUHVV�LQIRUPDWLRQ��3KHOSV��1RZDN��DQG�)HUUHOO��������7KLV�UHOXFWDQFH�LVFDXVHG� E\� FRQVXPHU¶V� QHHG� IRU� FRQWURO� DQG� D� QHJDWLYH� DWWLWXGH� WRZDUGV� GLUHFW� PDUNHWLQJ�3KHOSV��'
6RX]D��DQG�1RZDN��������6RPH�FXVWRPHUV�WKXV�SHUFHLYH�JLYLQJ�DZD\�SULYDF\�DV�DQRQ�HFRQRPLF� FRVW�� DQG� ZLOO� DOORZ� WKLV� FRVW� WR� QHJDWLYHO\� LQIOXHQFH� OR\DOW\� SURJUDPSDUWLFLSDWLRQ�,Q�VXP��ZH�DGYDQFH�WKH�IROORZLQJ�K\SRWKHVHV�+�D� ,QLWLDO� VKDUH�RI�ZDOOHW� KDV� D� SRVLWLYH� LQIOXHQFH� RQ� WKH� OLNHOLKRRG� RI� D� FXVWRPHUEHFRPLQJ�D�OR\DOW\�SURJUDP�PHPEHU�+�E� /R\DOW\�SURJUDP�HQMR\PHQW�KDV�D�SRVLWLYH� LQIOXHQFH�RQ� WKH� OLNHOLKRRG�RI�D�FXVWRPHUEHFRPLQJ�D�OR\DOW\�SURJUDP�PHPEHU�+�F� 3ULYDF\�FRQFHUQV�KDYH�D�QHJDWLYH�LQIOXHQFH�RQ�WKH�OLNHOLKRRG�RI�D�FXVWRPHU�EHFRPLQJD�OR\DOW\�SURJUDP�PHPEHU�
)RU�PHWKRGRORJLFDO�UHDVRQV��:RROEULGJH�������S�����������ZH�DOVR�LQFOXGH�LQ�WKH�PRGHO�WKHDYDLODEOH� VWRUH�� DQG� KRXVHKROG� FKDUDFWHULVWLFV� IRU� OR\DOW\� SURJUDP�PHPEHUVKLS� �VHH� )LJXUH�����
������/R\DOW\�SURJUDP�HIIHFWV,Q�HVVHQFH��OR\DOW\�SURJUDPV�HQKDQFH�FXVWRPHU�OR\DOW\�EHFDXVH�WKH\�LQFUHDVH�WKH�XWLOLW\�RI�WKHFRPSDQ\¶V� RIIHULQJ�� /R\DOW\� SURJUDPV� FRXOG� HQKDQFH� FXVWRPHU� OR\DOW\� WKURXJK� VHYHUDOHFRQRPLF��SV\FKRORJLFDO�DQG�VRFLRORJLFDO�GULYHUV��7ZR�HFRQRPLF�GULYHUV�SDUWLFXODUO\�HQKDQFHWKH� HIIHFWLYHQHVV� RI� OR\DOW\� SURJUDPV�� )LUVW�� D� OR\DOW\� SURJUDP� SURYLGHV�PHPEHU� FXVWRPHUVZLWK�HFRQRPLF�YDOXH�LQ�WKH�IRUP�RI�UHZDUGV��,Q�JHQHUDO��WKH�PDJQLWXGH�RI�WKH�UHZDUGV�UHODWHVSRVLWLYHO\� WR� WKH� VKDUH�RI�ZDOOHW� WR� WKH� FRPSDQ\�� WKXV� SURYLGLQJ� LQFHQWLYHV� IRU� FXVWRPHUOR\DOW\��6HFRQG�� OR\DOW\�SURJUDPV�FUHDWH�VZLWFKLQJ�FRVWV��EHFDXVH� OR\DOW\�SURJUDP�PHPEHUV



��

ORVH�YDOXH�LI�WKH\�VWRS�SXUFKDVLQJ�IURP�WKH�FRPSDQ\��7KH�YDOXH�ORVW�FRXOG�FRQVLVW�RI�VDYLQJSRLQW�FUHGLWV�RU�D�JRRG�SXUFKDVLQJ�WUDFN�UHFRUG�WKDW�HQVXUHV�SULYLOHJHV��(VSHFLDOO\�HFRQRPLF�RULHQWHG�UHVHDUFK�KDV�XVHG�WKLV�DUJXPHQW�DV�D�UDWLRQDOH�IRU�WKH�H[LVWHQFH�RI�OR\DOW\�SURJUDPV�.LP��6KL��DQG�6ULQLYDVDQ�������.OHPSHUHU�������.RSDOOH�DQG�1HVOLQ��������%HFDXVH�RI�WKHUHZDUGLQJ� DQG� HVSHFLDOO\� VZLWFKLQJ� FRVWV�� D� OR\DOW\� SURJUDP� FDQ� FUHDWH� D� FHUWDLQ� GHJUHH� RIFDOFXODWLYH�FRPPLWPHQW�RU�VWLFNLQHVV�LQ�FXVWRPHUV¶�UHODWLRQ�ZLWK�WKH�FRPSDQ\��-RKQVRQ�HW�DO��������&DOFXODWLYH�FRPPLWPHQW�FDQ�EH�GHILQHG�DV�WKH�H[WHQW�WR�ZKLFK�FRQVXPHUV�SHUFHLYH�WKHQHHG�WR�PDLQWDLQ�D�UHODWLRQVKLS��JLYHQ�WKH�VLJQLILFDQW�WHUPLQDWLRQ�RU�VZLWFKLQJ�FRVWV�DVVRFLDWHGZLWK�OHDYLQJ��*H\VNHQV�HW�DO��������)XUWKHU�� VHYHUDO� SV\FKRORJLFDO� GULYHUV� FDQ� HQKDQFH� FXVWRPHUV¶� FDOFXODWLYHFRPPLWPHQW��DQG�PDNH�OR\DOW\�SURJUDP�HIIHFWV�VWURQJHU�WKDQ�FRXOG�EH�H[SHFWHG�IURP�D�SXUHO\HFRQRPLF�SRLQW�RI�YLHZ��)LUVW�RI�DOO��FRQVXPHUV�DSSUHFLDWH�UHZDUGV����QRW�RQO\�DEVROXWHO\��EXWDOVR� UHODWLYHO\� WR�RWKHU� FRQVXPHUV� �)HLQEHUJ��.ULVKQD�� DQG�=KDQJ��������.QRZLQJ� WKDW� \RXDUH� SURYLGHG� ZLWK� EHWWHU� YDOXH� WKDQ� RWKHUV� H[FLWHV� IHHOLQJV� RI� EHLQJ� D� SUHIHUUHG� RU� VSHFLDOFXVWRPHU����HYHQ�LI�WKH�JURXS�RI�RWKHUV�LV�UHODWLYHO\�VPDOO��*LYHQ�WKDW�OR\DO�FXVWRPHUV�UHFHLYHWKH� PRVW� UHZDUGV�� WKLV� ZLOO� HQKDQFH� IHHOLQJV� RI� IDLUQHVV� DQG� FXVWRPHU� OR\DOW\� DV� D� UHVXOW�6HFRQG��OR\DOW\�SURJUDP�LQFHQWLYHV�FDQ�LQGXFH�VPDUW�VKRSSHU�IHHOLQJV��.LYHW]�DQG�6LPRQVRQ������� DQG�SULGH� DERXW�EHLQJ�HFRQRPLFDO� �&KDQGRQ��:DQVLQN�� DQG�/DXUHQW�������6FKLQGOHU������� &RQVXPHUV� PD\� GHULYH� D� VSHFLDO� VHQVH� RI� VDWLVIDFWLRQ� DW� KDYLQJ� DFKLHYHG� RU� ZRQVRPHWKLQJ�ZLWKRXW�KDYLQJ�WR�SD\�WKH�QRUPDO�SULFH�RU�FXUUHQF\��)RU�VRPH�RI�WKHP��WKH�HIIRUW�RIREWDLQLQJ� WKH� UHZDUG� PD\� HYHQ� MXVWLI\� OX[XU\� FRQVXPSWLRQ� �.LYHW]� DQG� 6LPRQVRQ� ������7KLUG��H[LVWLQJ�UHVHDUFK�VKRZV�WKDW�FXVWRPHUV�RYHUYDOXH�WKH�UHZDUGV� WR�EH�REWDLQHG��DV� WKH\WHQG�WR�PD[LPL]H�WKH�YDOXH�RIIHUHG�E\�WKH�PHGLXP��WKH�OR\DOW\�SURJUDP���UDWKHU�WKDQ�WKH�ILQDORXWFRPH� �+VHH� HW� DO�� ������ 9DQ� 2VVHODHU�� $OED�� DQG�0DQFKDQGD� ������� 7KLV� LPSOLHV� WKDWFXVWRPHUV� DLP� WR� PD[LPL]H� SURPRWLRQV� DQG� VDYLQJ� SRLQWV�� ZKHUH� LW� ZRXOG� EH� UDWLRQDO� WRDVVHVV�WKH�XWLOLW\�RI�WKH�ILQDO�SURGXFW�PLQXV�WKH�GLVXWLOLW\�RI�LWV�FRVWV�/R\DOW\� SURJUDPV� FDQ� DOVR� KDYH� VRFLRORJLFDO� HIIHFWV�� 7KH\� FUHDWH� DIIHFWLYHFRPPLWPHQW��D�JHQHUDOL]HG�VHQVH�RI�SRVLWLYH� UHJDUG�IRU�� DQG�DWWDFKPHQW� WR�� WKH�RUJDQL]DWLRQ�*H\VNHQV�HW�DO��������� ,Q� WKLV�ZD\�� OR\DOW\�SURJUDPV�QRW�RQO\�EX\��EXW�DOVR�HDUQ�� FXVWRPHUOR\DOW\� �(GYDUGVVRQ�HW� DO���������'H:XOI��2GHNHUNHQ�6FKU|GHU�� DQG� ,DFREXFFL� ������ VKRZIRU�UHODWLRQDO�LQYHVWPHQWV�LQ�FRQVXPHU�ILUP�UHODWLRQVKLSV�WKH�H[LVWHQFH�RI�D�UHFLSURFLW\�QRUP�
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FXVWRPHUV�HYRNH�REOLJDWLRQ�WRZDUGV�WKRVH�ZKR�WUHDW�WKHP�ZHOO�RU�SURYLGH�YDOXH��,Q�DGGLWLRQ�FXVWRPHUV�WKDW�EHFRPH�PHPEHUV�RI� WKH� OR\DOW\�SURJUDP�DUH� OLNHO\� WR� LGHQWLI\�PRUH�VWURQJO\ZLWK�WKH�FRPSDQ\��EHFDXVH�WKH�PHPEHUVKLS�UHODWHV� WKHP�WR�D�JURXS�RI�SULYLOHJHG�FXVWRPHUV�%KDWWDFKDU\D�� 5DR�� DQG� *O\QQ� ������ 2OLYHU� ������� 7KH� QHHG� WR� EHORQJ� WR� JURXSV� LV� DIXQGDPHQWDO� KXPDQ� PRWLYDWLRQ� �%DXPHLVWHU� DQG� /HDU\� ������� DQG� LGHQWLILFDWLRQ� ZLWKFRPPHUFLDO RUJDQL]DWLRQV� LV� LQWHQVLI\LQJ� GXH� WR� WKH� JURZLQJ� FHQWUDOLW\� RI� FRQVXPSWLRQ� DQGPDWHULDOLVWLF� GHVLUHV� LQ� VRFLHW\� �)RXUQLHU� ������ 0XQL]� DQG� 2
*XLQQ� ������� 0RVW� OR\DOW\SURJUDPV�XVH� OR\DOW\�FDUGV��DQG� WKLV�H[SOLFLW� WRNHQ�RI�PHPEHUVKLS� VWUHQJWKHQV�D� FXVWRPHU¶VVHQVH� RI� EHORQJLQJ� WR� WKH� FRPSDQ\�� RU� PDNHV� WKHLU� DWWLWXGH� WRZDUGV� WKH� FRPSDQ\� PRUHDFFHVVLEOH� �'LFN� DQG� %DVX� ������� %KDWWDFKDU\D� DQG� 6HQ� ������ SURSRVH� WKDW� VWUDWHJLHV� WRGHYHORS� FXVWRPHU� LGHQWLILFDWLRQ� DUH� HVSHFLDOO\� EHQHILFLDO� LQ� LQGXVWULHV� ZKHUH� FRQVXPHUVSXUFKDVH�IUHTXHQWO\��DQG�GLIIHUHQWLDWLRQ�EHWZHHQ�VXSSOLHUV�LV�ORZ�2YHUDOO�� D� ODUJH� QXPEHU� RI� GULYHUV� H[LVW� WKDW� FDQ�PDNH� D� OR\DOW\� SURJUDP� HIIHFWLYH�7KLV�UHVHDUFK�GRHV�QRW�DLP�WR�DVVHVV�WKH�UHODWLYH�LPSRUWDQFH�RI�HDFK�GULYHU��EXW�UDWKHU�WR�JLYH�DUDWLRQDOH�IRU� OR\DOW\�SURJUDP�HIIHFWLYHQHVV��DQG�WR�SURYLGH�D�SURSHU�HPSLULFDO�DVVHVVPHQW�RIWKLV�� 7KH� LPSRUWDQFH� RI� WKH� GULYHUV� PLJKW� DOVR� GHSHQG� RQ� OR\DOW\� SURJUDP� W\SH� �%ROWRQ�.DQQDQ��DQG�%UDPOHWW��������7KH�IRFXV�RI�RXU� UHVHDUFK� LV�RQ� OR\DOW\�SURJUDPV� WKDW�SURYLGHSUHGRPLQDQWO\�HFRQRPLF��WDQJLEOH��UHZDUGV��EXW�HQULFK�WKHP�ZLWK�VRFLDO��LQWDQJLEOH��UHZDUGV�%HFDXVH�WKH�GULYHUV�GLVFXVVHG�DOO�SRLQW�LQ�WKH�VDPH�GLUHFWLRQ��ZH�K\SRWKHVL]H�+�� $�OR\DOW\�SURJUDP�PHPEHUVKLS�HQKDQFHV�WKH�VKDUH�RI�ZDOOHW�RI�D�KRXVHKROG�ZLWKWKH�FRPSDQ\�
������/R\DOW\�SURJUDP�GHVLJQ7KH�HIIHFWLYHQHVV�RI�D�OR\DOW\�SURJUDP�LV�OLNHO\�WR�GHSHQG�RQ�LWV�GHVLJQ��'RZOLQJ�DQG�8QFOHV������-DLQ�DQG�6LQJK��������$Q�LPSRUWDQW�HOHPHQW�LV�KRZ�PXFK�UHZDUGLQJ�YDOXH�WKH�OR\DOW\SURJUDP� JLYHV� WR� LWV� PHPEHUV�� DQG� LQ� ZKLFK� IRUP�� .H\� GHVLJQ� HOHPHQWV� RI� WKH� OR\DOW\SURJUDP�DUH�WKH�SURPRWLRQ�DQG�VDYLQJ�IHDWXUHV��<L�DQG�-HRQ�������$� SURPRWLRQ� IHDWXUH� JLYHV� SULFH� GLVFRXQWV� RQ� FHUWDLQ� LWHPV� RI� WKH� DVVRUWPHQWH[FOXVLYHO\�IRU�OR\DOW\�SURJUDP�PHPEHUV��,Q�WKLV�ZD\��D�SURPRWLRQ�IHDWXUH�VXSSOLHV�PHPEHUFXVWRPHUV�ZLWK�LPPHGLDWH�UHZDUGV�IRU�WKHLU�SXUFKDVHV��<L�DQG�-HRQ��������DQG�SURYLGHV�WKHPZLWK�SULYLOHJHV�RYHU�QRQ�PHPEHUV��7KH�SURPRWLRQ� IHDWXUH� VWLPXODWHV�FXVWRPHUV� WR�SXUFKDVH
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WKH�LWHPV�RQ�SURPRWLRQ��WR�EX\�FDWHJRULHV� WKH\�XVXDOO\�EX\�LQ�RWKHU�VWRUHV��'Uq]H�DQG�+RFK����� RU�WR�VKRZ�VWRFNSLOLQJ�EHKDYLRU��&KDQGRQ��:DQVLQN��DQG�/DXUHQW�������$� VDYLQJ� IHDWXUH� JLYHV� OR\DOW\� SURJUDP� PHPEHUV� VDYLQJ� SRLQWV�� GHSHQGHQW� RQ� WKHPRQHWDU\� DPRXQW� VSHQW� DW� WKH� FRPSDQ\��$�SURJUDP�PHPEHU� FDQ� UHGHHP� WKHVH� SRLQWV� IRU� DUHZDUG��VXFK�DV�D�IUHH�SURGXFW��DIWHU�V�KH�KDV�UHDFKHG�WKH�PLQLPDO�UHGHHPLQJ�WKUHVKROG��7KLVWKUHVKROG� LV� W\SLFDOO\� VXFK� WKDW� WKH� FXVWRPHU� PXVW� VSHQG� D� FRQVLGHUDEOH� WRWDO� PRQHWDU\DPRXQW��7KH�VDYLQJ�IHDWXUH�VWLPXODWHV�FXVWRPHUV�WR�VKRZ�OR\DO�SXUFKDVH�EHKDYLRU�LQ�RUGHU�WRUHDFK� FHUWDLQ� OHYHOV� RI� VDYLQJ� SRLQWV�� )XUWKHU�� D� VDYLQJ� IHDWXUH� FDQ� FUHDWH� VZLWFKLQJ� FRVWV�:KHQ�D�FRQVXPHU�VWRSV�EX\LQJ�KH�ORVHV�WKH�VDYLQJ�SRLQWV�HQFORVHG�LQ�KLV�VDYLQJ�EDODQFHV�7KH�TXHVWLRQ�ZKHWKHU�HLWKHU�D�VDYLQJ�IHDWXUH�RU�D�SURPRWLRQ�IHDWXUH�LV�PRUH�HIIHFWLYHLV�WKHRUHWLFDOO\�XQGHILQHG��$�VDYLQJ�IHDWXUH�VWLPXODWHV�SXUFKDVHV�RI�WKH�HQWLUH�DVVRUWPHQW�DQGQRW�RQO\�RI�VSHFLILF�LWHPV��DV�WKH�SURPRWLRQ�IHDWXUH�GRHV���9HU\�LPSRUWDQWO\��D�VDYLQJ�IHDWXUHFUHDWHV�VZLWFKLQJ�FRVWV��=KDQJ��.ULVKQD��DQG�'KDU��������2EWDLQLQJ�VDYLQJ�UHZDUGV�UHTXLUHVFRQVLGHUDEOH� FRQVXPHU� HIIRUW�� VR� WKDW� ZH� H[SHFW� VWURQJHU� IHHOLQJV� RI� XQLTXHQHVV� DQG� SULGH�SV\FKRORJLFDO� GULYHUV��� $� SULFH� SURPRWLRQ� KDV�� LQ� FRQWUDVW� ZLWK� VDYLQJ� SRLQWV�� D� GLUHFWQHJDWLYH�HIIHFW�RQ�VKDUH�RI�ZDOOHW��2Q� WKH�RWKHU�KDQG�� WKH�SHUFHLYHG�YDOXH�RI� WKH�SURPRWLRQIHDWXUH� LV� IRXQG� WR� EH� KLJKHU� WKDQ� DQ� HTXLYDOHQW� VDYLQJ� IHDWXUH� DPRQJ� FRQVXPHUV�� VLQFHFXVWRPHUV�SUHIHU� WR�REWDLQ�D� UHZDUG� LPPHGLDWHO\�RYHU�JHWWLQJ� LW� VRPHWLPH� LQ� WKH� IXWXUH�� �<LDQG� -HRQ ������� )XUWKHU�� WKH� SURPRWLRQDO� IHDWXUH� GLUHFWO\� VXSSRUWV� WKH� VXSHUPDUNHW� FKDLQ¶VYDOXH�SURSRVLWLRQ� �'RZOLQJ� DQG�8QFOHV� ������� ,Q� VXP�� ERWK� VDYLQJ� DQG� SURPRWLRQ� IHDWXUHVFRQWDLQ�DWWUDFWLYH�DVSHFWV�WR�FRQVXPHUV��VR�WKDW�QR�H[�DQWH�H[SHFWDWLRQ�H[LVWV�LQ�IDYRU�RI�HLWKHUWKH�VDYLQJ�RU�WKH�SURPRWLRQ�IHDWXUH�:H�K\SRWKHVL]H�+�D�� 3URPRWLRQ�UHZDUGV�HQKDQFH�WKH�HIIHFW�RI�OR\DOW\�SURJUDPV�RQ�VKDUH�RI�ZDOOHW�+�E�� 6DYLQJ�UHZDUGV�HQKDQFH�WKH�HIIHFW�RI�OR\DOW\�SURJUDPV�RQ�VKDUH�RI�ZDOOHW�+�F�� 3URPRWLRQ�UHZDUGV�DQG�VDYLQJ�UHZDUGV�DUH�HTXDOO\�HIIHFWLYH�LQ�HQKDQFLQJ�VKDUH�RI�ZDOOHW�
������6WRUH�YDULDEOHV$�VWRUH�FKDLQ¶V� DWWUDFWLYHQHVV�GHSHQGV�RQ� WKH�EHQHILWV�RI� WKH�DWWULEXWHV�RIIHUHG�E\� WKH� VWRUH�7ZR� LPSRUWDQW� VWRUH� DWWULEXWHV� DUH� ORFDWLRQ� DQG� SULFH� OHYHO� �.DKQ� DQG� 0F$OLVWHU� ������
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([LVWLQJ�UHVHDUFK�KDV�IRXQG�WKDW�KRXVHKROGV�ZLWK�GLIIHUHQW�VRFLR�GHPRJUDSKLF�FKDUDFWHULVWLFVGHULYH� GLIIHUHQW� EHQHILWV� IURP� WKH� VDPH� VWRUH� DWWULEXWHV�� H�J�� EHFDXVH� RI� YDULDWLRQ� LQRSSRUWXQLW\�FRVWV��%HOO�DQG�/DWWLQ��������:H�H[SHFW�WKHUHIRUH�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�DVWRUH�YDULDEOH�DQG�VKDUH�RI�ZDOOHW�LV�PRGHUDWHG�E\�VRFLR�GHPRJUDSKLF�FKDUDFWHULVWLFV��/RFDWLRQ�UHODWHV�WR�WKH�WUDQVDFWLRQ�FRVWV�RI�VKRSSLQJ��EHFDXVH�KRXVHKROGV�LQFXU�WUDYHOFRVWV�WR�YLVLW�D�VWRUH��$�KLJK�GHQVLW\�RI�RXWOHWV�RI�D�FKDLQ�HQKDQFHV�LWV�DWWUDFWLRQ��EHFDXVH�WKHH[SHFWHG� WUDYHO� FRVWV� DUH� ORZHU�� +RZHYHU�� D� KLJK� RXWOHW� GHQVLW\� LV� OHVV� LPSRUWDQW� LI� WKHSRWHQWLDO�EHQHILWV�RI�YLVLWLQJ�D�VWRUH�IDU�DZD\�DUH�KLJKHU��7KHVH�H[SHFWHG�EHQHILWV�DUH�KLJKHUIRU�ODUJH�EDVNHW�VL]HV��ZKLFK�DUH�DVVRFLDWHG�ZLWK�ODUJH�KRXVHKROGV��%HOO�DQG�/DWWLQ��������)RUKLJK�LQFRPH�KRXVHKROGV��GLIIHUHQW�HIIHFWV�PLJKW�FRXQWHUEDODQFH�HDFK�RWKHU��WKHVH�KRXVHKROGVKDYH�KLJK�PDUJLQDO�FRVWV�RI�WLPH��EXW�WKH�SRVVHVVLRQ�RI�FDUV�DQG�VWRUDJH�VSDFH�GLPLQLVK�WUDYHOFRVWV� DQG� LQFUHDVH� EDVNHW� VL]HV� �0LWWDO� ������� ,Q� VXP��ZH� H[SHFW� D� SRVLWLYH� HIIHFW� RI� RXWOHWGHQVLW\�RQ�VKDUH�RI�ZDOOHW�WKDW�LV�PRGHUDWHG�QHJDWLYHO\�E\�KRXVHKROG�VL]H�DQG�XQGHWHUPLQDEO\E\�KRXVHKROG�LQFRPH�:H� H[SHFW� D� QHJDWLYH� UHODWLRQ� EHWZHHQ� D� FKDLQ¶V� SULFH� OHYHO� DQG� VKDUH�RI�ZDOOHW�EHFDXVH�KLJK� SULFHV� UHODWH� WR� KLJKHU� VKRSSLQJ� FRVWV�� /RZ�LQFRPH�KRXVHKROGV� DUH� HVSHFLDOO\SULFH�VHQVLWLYH�EHFDXVH�RI�WKHLU�OLPLWHG�EXGJHWV��)XUWKHU��KLJK�SULFHV�PLJKW�DOVR�FRUUHODWH�ZLWKEHWWHU� TXDOLW\� DQG� OX[XU\� DVVRUWPHQW�� ZKLFK� LV� HVSHFLDOO\� DSSUHFLDWHG� E\� KLJK�LQFRPHKRXVHKROGV� �0XOKHUQ� ������� 5HJDUGLQJ� KRXVHKROG� VL]H�� ODUJH� KRXVHKROGV� FDQ� EHQHILW� PRUHIURP�ORZ�SULFHV�EHFDXVH�RI� ODUJHU�EDVNHW� VL]HV� �%HOO� DQG�/DWWLQ�������� ,Q� VXP��ZH�H[SHFW�DQHJDWLYH�HIIHFW�RI�SULFH�RQ�VKDUH�RI�ZDOOHW�WKDW�LV�SRVLWLYHO\�PRGHUDWHG�E\�KRXVHKROG�LQFRPHDQG�QHJDWLYHO\�PRGHUDWHG�E\�KRXVHKROG�VL]H�6HYHUDO� RWKHU� VWRUH� YDULDEOHV� DQG� KRXVHKROG� FKDUDFWHULVWLFV� GULYH� WKH� DWWUDFWLRQ� RI� DFRPSDQ\�� 7R� DFFRXQW� IRU� WKH� UHPDLQLQJ� KHWHURJHQHLW\� LQ� KRXVHKROGV� DQG� VWRUH� FKDLQV�� ZHLQFOXGH�WKH�VKDUH�RI�ZDOOHW� LQ� WKH�LQLWLDOL]DWLRQ�SHULRG�SUHYLRXV�WR� WKH�PRGHOLQJ�SHULRG�DV�DQH[SODQDWRU\�YDULDEOH��%XFNOLQ��*XSWD��DQG�6LGGDUWK�������*XDGDJQL�DQG�/LWWOH�������

� 7KH�QDWXUH�RI�WKH�PRGHO��DWWUDFWLRQ�PRGHO��SUHYHQWV�XV�IURP�LQFOXGLQJ�WKH�PDLQ�HIIHFWV�RI�VRFLR�GHPRJUDSKLFYDULDEOHV��EHFDXVH�WKH\�GURS�RXW�RI�WKH�PRGHO��VHH�DOVR�PRGHO�VHFWLRQ��
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����'DWD�'HVFULSWLRQ
������'DWD7R� WHVW� WKH� K\SRWKHVHV��ZH� FRQGXFW� DQ� HPSLULFDO� VWXG\� RQ� WKH�'XWFK� VXSHUPDUNHW� LQGXVWU\�&RQVXPHUV�PDNH�WUDQVDFWLRQV�LQ�VXSHUPDUNHWV�IUHTXHQWO\��DQG�IDFH�RQO\�ORZ�VZLWFKLQJ�FRVWV�ZKLFK�PDNH�VXSHUPDUNHWV�DQ�DSSURSULDWH�PDUNHW�IRU�RXU�VWXG\�RI�OR\DOW\�SURJUDPV��:H�KDYHSDQHO�GDWD�RQ�SXUFKDVH�EHKDYLRU�RI������'XWFK�KRXVHKROGV�LQ�VXSHUPDUNHWV�GXULQJ�D�SHULRG�RI���� \HDUV�� 7KH� SDQHO� PHPEHUV� SURYLGH� SXUFKDVLQJ� LQIRUPDWLRQ� E\� VFDQQLQJ� DOO� WKHLUVXSHUPDUNHW�UHFHLSWV�ZLWK�D�KRPH�VFDQQHU��7KH�GDWD�FRYHU�WKH�SHULRG�-DQXDU\������XQWLO�-XO\������DQG�ZHUH�SURYLGHG�E\�*I.�3DQHO6HUYLFHV�%HQHOX[��7KH�ILUVW�VL[�PRQWKV�DUH�XVHG�DV�DQLQLWLDOL]DWLRQ�SHULRG��)RU�HDFK�RI� WKH� UHPDLQLQJ� WZR�\HDUV��ZH�NQRZ�IRU� HDFK�KRXVHKROG� WKHWRWDO� \HDUO\� H[SHQGLWXUHV� LQ� HDFK� VXSHUPDUNHW� FKDLQ�� :H� XVH� GDWD� RQ� H[SHQGLWXUHV� LQ� WKHODUJHVW�WZHQW\�VXSHUPDUNHW�FKDLQV��WKHVH�FRPSULVH�������RI�WKH�HQWLUH�PDUNHW�VDOHV�6HYHQ� RI� WKH� WZHQW\� VXSHUPDUNHW� FKDLQV� KDYH� OR\DOW\� SURJUDPV�� DOO� RI� ZKLFK� XVHOR\DOW\�FDUGV�IRU�LGHQWLILFDWLRQ�DQG�UHJLVWUDWLRQ��7\SLFDOO\��D�OR\DOW\�SURJUDP�SURYLGHV�VDYLQJUHZDUGV�WKURXJK�D�VDYLQJ�SRLQWV�IHDWXUH�DQG�SULFH�GLVFRXQWV�WKURXJK�D�SURPRWLRQ�IHDWXUH��7KHVDYLQJ�IHDWXUH�SURYLGHV�VDYLQJ�SRLQWV�OLQHDUO\�GHSHQGHQW�RQ�WKH�DPRXQW�VSHQW��0HPEHUV�PXVWVSHQG� D� FRQVLGHUDEOH� DPRXQW� WR� UHDFK� WKH� PLQLPDO� UHGHPSWLRQ� WKUHVKROG� DQG� WR� H[FKDQJHSRLQWV�IRU�JLIWV�RU�IUHH�SURGXFWV��7KH�SURPRWLRQ�IHDWXUH�JLYHV�SULFH�GLVFRXQWV�RQ�D�YDU\LQJ�VHWRI�LWHPV�RI�WKH�DVVRUWPHQW��RQO\�DQQRXQFHG�ZLWKLQ�WKH�VWRUH��2Q�WKHLU�UHFHLSWV��FXVWRPHUV�ILQGWKH�QXPEHU�RI�SRLQWV�VDYHG�DQG�WKH�WRWDO�GLVFRXQW�HDUQHG�ZLWK�WKH�OR\DOW\�FDUG��,Q�DGGLWLRQ��WKHVSHFLILF�OR\DOW\�SURJUDPV�JLYH�DOVR�RWKHU�UHZDUGV�VXFK�DV�ORWWHULHV��GLUHFW�PDLOLQJV�RU�PHPEHUZHE�SDJHV��%RWK�ODUJH�DQG�VPDOO�VXSHUPDUNHW�FKDLQV�KDYH� LQWURGXFHG� OR\DOW\�SURJUDPV��DQGVRPH�RI�WKH�ODUJHVW�FKDLQV�LQ�WKH�1HWKHUODQGV�GR�QRW�KDYH�D�OR\DOW\�SURJUDP�7DEOH� ���� VKRZV� WKH� OR\DOW\� SURJUDPV� ZLWK� WKHLU� GHVLJQV�� WKH� PDUNHW� VKDUHV� RI� WKHVXSHUPDUNHW� FKDLQV�� DQG� VRPH� FXVWRPHU� EDVH� FKDUDFWHULVWLFV�� 7KH� FXVWRPHU� EDVH� RI� DVXSHUPDUNHW�FKDLQ�LV�GHILQHG�DV�WKRVH�KRXVHKROGV�WKDW�YLVLWHG�WKH�FKDLQ�DW�OHDVW�RQFH�GXULQJ�DFHUWDLQ�\HDU��&RQVXPHUV�YLVLW�RQ�DYHUDJH�����GLIIHUHQW�VXSHUPDUNHW�FKDLQV�SHU�\HDU��PHGLDQ� ���� :H� OLPLW� WKH� GLVFXVVLRQ� RI� WKH� OR\DOW\� SURJUDP� GHVLJQ� WR� WKH� SURPRWLRQ� DQG� VDYLQJIHDWXUHV��EHFDXVH�QR�V\VWHPDWLF�YDULDWLRQ�RI�LQWHUHVW�H[LVWV�IRU�WKH�RWKHU�GHVLJQ�HOHPHQWV�3DQHO�KRXVHKROGV�FRPSOHWH�D�\HDUO\�TXHVWLRQQDLUH�LQ�ZKLFK�WKH\�UHSRUW�RQ�WKHLU�OR\DOW\
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SURJUDP�PHPEHUVKLSV� DW� VXSHUPDUNHWV�� 2Q� DYHUDJH�� ���� RI� WKH� FXVWRPHU� EDVH� DUH� OR\DOW\SURJUDP�PHPEHUV��EXW� WKLV�QXPEHU�YDULHV�EHWZHHQ�VXSHUPDUNHW�FKDLQV� IURP������.RQPDU�WR� ���� �$OEHUW� +HLMQ��� 0RVW� SDQHO� KRXVHKROGV� GR� QRW� FKDQJH� WKHLU� OR\DOW\� SURJUDPPHPEHUVKLSV� GXULQJ� WKH� REVHUYDWLRQ� SHULRG�� EXW� VRPH� KRXVHKROGV� HQWHU� RU� TXLW� D� OR\DOW\SURJUDP��$ERXW�����RI�WKH�SDQHO�KRXVHKROGV�DUH�PHPEHUV�RI�DW�OHDVW�RQH�VXSHUPDUNHW�OR\DOW\SURJUDP�� 7KH� GXSOLFDWLRQ� UDWH� RI� OR\DOW\� SURJUDP� PHPEHUVKLSV� LV� VXEVWDQWLDO�� ���� RI� WKHSDQHO� KRXVHKROGV� KDYH� WZR� OR\DOW\� SURJUDPV�� ���� KDYH� WKUHH�� DQG� ��� KDYH� IRXU� RU� PRUHOR\DOW\� SURJUDPV�� 2Q� DYHUDJH�� D� KRXVHKROG� KROGV� ����� OR\DOW\� SURJUDP� PHPEHUVKLSV�� 7KHTXHVWLRQQDLUHV�ZHUH�DGPLQLVWHUHG�LQ�-DQXDU\������DQG�������DQG� WKH� LQIRUPDWLRQ�IURP�HDFKTXHVWLRQQDLUH�LV�DSSOLHG�WR�D�\HDUO\�LQWHUYDO��VWDUWLQJ�VL[�PRQWKV�EHIRUH�XQWLO�VL[�PRQWKV�DIWHUPHDVXUHPHQW�� 7R� RSHUDWLRQDOL]H� DOO� YDULDEOHV�� DQ� H[WHQVLYH� DGGLWLRQDO� GDWD� FROOHFWLRQ� WRRNSODFH��ZKLFK�ZH�GLVFXVV�EHORZ��$SSHQGL[�&�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�XVHG�GDWD�VRXUFHV��
������'HSHQGHQW�YDULDEOH
:H�PHDVXUH� SXUFKDVH� EHKDYLRU� DV� WKH� VKDUH�RI�ZDOOHW� LQ� D� VXSHUPDUNHW� FKDLQ� LQ� D� VSHFLILF\HDU�
62:LVW  6KDUH�RI�ZDOOHW�RI�KRXVHKROG�L LQ�VWRUH�V GXULQJ�\HDU�W�L� ����«��,��,  ����� �KRXVHKROGV��V  ���«��6��6  ���� �VXSHUPDUNHW�FKDLQV��W  ���«��7��7  ��� �\HDUV��
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7DEOH�����,QIRUPDWLRQ�RQ�VXSHUPDUNHW�FKDLQV�ZLWK�D�OR\DOW\�SURJUDP
/R\DOW\�3URJUDP 0DUNHW�6KDUH�LQ������ &XVWRPHU�%DVH�&KDUDFWHULVWLFV�%DVHG�RQ�3DQHO�+RXVHKROGV�

6XSHUPDUNHW&KDLQ /R\DOW\3URJUDP 6DYLQJ5DWH 'LVFRXQW5DWH 0DUNHW6KDUH�
0DUNHW�6KDUH5DQN ��6WRUHVYLVLWHG ��/R\DOW\3URJUDP�0HPEHUV ��&RPSHWLWLYH&DUGV�KHOG�E\�/R\DOW\3URJUDP�0HPEHUV$OEHUW�+HLMQ6XSHU�GH�%RHU(GDK,QWHJUR.RQPDU-DQ�/LQGHUV&223
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������,QGHSHQGHQW�YDULDEOHV��/R\DOW\�SURJUDP�PHPEHUVKLSV
:H�KDYH� LQIRUPDWLRQ� RQ� OR\DOW\� SURJUDP�PHPEHUVKLSV� RI� KRXVHKROGV� LQ� HDFK� RI� WKH� VHYHQOR\DOW\� SURJUDPV�� $V� GLVFXVVHG�� ZH� QHHG� LQVWUXPHQWDO� YDULDEOHV� WKDW� FDQ� H[SODLQ� OR\DOW\SURJUDP�PHPEHUVKLS��:H�XVH�LQIRUPDWLRQ�IURP�D�VXUYH\�KHOG�LQ�1RYHPEHU������DPRQJ�WKHKRXVHKROGV� LQ� WKH� SDQHO� WR� REWDLQ� WKH� YDULDEOHV� OR\DOW\� SURJUDP� HQMR\PHQW� DQG� SULYDF\FRQFHUQV��/R\DOW\�SURJUDP�HQMR\PHQW� LV�PHDVXUHG�E\� WKUHH� LWHPV� ����DOSKDV�&URQEDFK
  �DQG� SULYDF\� FRQFHUQV� E\� D� VLQJOH� LWHP� �VHH� $SSHQGL[� '��� ,Q� VXP�� WKH� IROORZLQJ� OR\DOW\SURJUDP�YDULDEOHV�DUH�LQWURGXFHG�
/3LVW  ��� LI� VXSHUPDUNHW� FKDLQ� V KDV� D� OR\DOW\� SURJUDP� DQG� KRXVHKROG� L LV� PHPEHUGXULQJ�\HDU�W����RWKHUZLVH�(1-2<L  (QMR\PHQW�RI�OR\DOW\�SURJUDP�PHPEHUVKLS�E\�KRXVHKROG�L�35,9L  3ULYDF\�FRQFHUQV�RI�OR\DOW\�SURJUDPV�E\�KRXVHKROG�L�
������,QGHSHQGHQW�YDULDEOHV��6WRUH�FKDUDFWHULVWLFV
:H�LQFOXGH�WKH�VWRUH�FKDUDFWHULVWLFV� ORFDWLRQ�DQG�SULFH� OHYHO�DV� LQGHSHQGHQW�YDULDEOHV� LQ�RXUPRGHO�� :H� REWDLQHG� WKH� QXPEHU� RI� RXWOHWV� RI� D� VXSHUPDUNHW� FKDLQ� LQ� HDFK� RI� WKH� WZHOYHSURYLQFHV�RI�WKH�1HWKHUODQGV�LQ������IURP�(OVHYLHU�%XVLQHVV�,QIRUPDWLRQ��6RPH�VXSHUPDUNHWFKDLQV� DUH� H[FOXVLYHO\� ORFDWHG� LQ� D� OLPLWHG� QXPEHU� RI� SURYLQFHV��ZKLOH� RWKHUV� DUH� DYDLODEOHQDWLRQZLGH��)RU�HDFK�SURYLQFH��WKH�GLVWULEXWLRQ�GHQVLW\�LV�PHDVXUHG�DV�WKH�QXPEHU�RI�RXWOHWVRI�D�VXSHUPDUNHW�FKDLQ�GLYLGHG�E\�WKH�VXP�RI�RXWOHWV�RYHU�DOO�FKDLQV��7KLV�PHDVXUH�LV�DSSOLHGWR�DQ�LQGLYLGXDO�KRXVHKROG��EDVHG�RQ�LWV�SURYLQFH�RI�UHVLGHQFH�:H� XVH� 'XWFK� &RQVXPHU� 5HSRUWV� WR� GHWHUPLQH� WKH� SULFH� OHYHO� RI� WKH� VXSHUPDUNHWFKDLQV�� 7KH� 'XWFK� &RQVXPHU� $VVRFLDWLRQ� UHJXODUO\� FRPSDUHV� WKH� SULFH� RI� D� IL[HG� EDVNHWDFURVV�DOO� ODUJH�VXSHUPDUNHW�FKDLQV��ZLWK�D�VDPSOH�RI� ILYH�RXWOHWV�SHU�FKDLQ��:H�FRQVWUXFW�DFDWHJRULFDO�SULFH�YDULDEOH�ZLWK� WKUHH� OHYHOV� �ORZ��PHGLXP��KLJK��� LQ�ZKLFK�DOO� OHYHOV� LQFOXGHDSSUR[LPDWHO\�WKH�VDPH�QXPEHU�RI�FKDLQV������������,Q�VXP��ZH�LQWURGXFH�WKH�IROORZLQJ�VHW�RIVWRUH�FKDUDFWHULVWLFV�
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'(16LVW  � 1XPEHU�RI�RXWOHWV�RI�VXSHUPDUNHW�FKDLQ�V DV�D�IUDFWLRQ�RI�WKH�WRWDO�QXPEHU�RIVXSHUPDUNHW�RXWOHWV��LQ�WKH�SURYLQFH�RI�UHVLGHQFH�RI�KRXVHKROG�L LQ�\HDU�W�3+VW  ��LI�VXSHUPDUNHW�FKDLQ�V LV�KLJK�SULFHG�GXULQJ�\HDU�W����RWKHUZLVH�3/VW  ��LI�VXSHUPDUNHW�FKDLQ�V LV�ORZ�SULFHG�GXULQJ�\HDU�W����RWKHUZLVH�
������,QGHSHQGHQW�YDULDEOHV��+RXVHKROG�KHWHURJHQHLW\
2XU� PRGHO� DFFRXQWV� IRU� ERWK� REVHUYHG� DQG� XQREVHUYHG� KRXVHKROG� KHWHURJHQHLW\�� 6RFLR�GHPRJUDSKLF� LQIRUPDWLRQ� LV�DYDLODEOH�RQ�KRXVHKROG�VL]H�DQG�QHW�KRXVHKROG� LQFRPH�RI�SDQHOPHPEHUV���7KH�VRFLR�GHPRJUDSKLF�YDULDEOHV�DUH� LQFOXGHG� LQ� WKH�PRGHO�DV�PRGHUDWRUV�RI� WKHVWRUH� YDULDEOHV�� 7KH� YDULDEOHV� KRXVHKROG� LQFRPH� DQG� KRXVHKROG� VL]H� DUH� PHDVXUHG� DVGHYLDWLRQV�IURP�WKH�VDPSOH�DYHUDJH��%\�RSHUDWLRQDOL]LQJ�WKH�YDULDEOHV� LQ� WKLV�ZD\�� WKH�PDLQHIIHFW�RI�D�VWRUH�FKDUDFWHULVWLF�PHDVXUHV�WKH�HIIHFWV�IRU�DQ�DYHUDJH�KRXVHKROG��7R�DFFRXQW�IRUXQREVHUYHG� KHWHURJHQHLW\�� ZH� LQFOXGH� VKDUH�RI�ZDOOHW� GXULQJ� WKH� LQLWLDOL]DWLRQ� SHULRG� DV� DQDGGLWLRQDO�H[SODQDWRU\�YDULDEOH��1R�UDQGRP�HIIHFWV�DUH�XVHG�LQ�RXU�PRGHO��GXH�WR�WKH�OLPLWHGQXPEHU�RI�REVHUYDWLRQV�SHU�KRXVHKROG��WZR��:H�WKHUHIRUH�LQWURGXFH�
++6,=(LW  1XPEHU�RI�SHUVRQV�LQ�KRXVHKROG�L LQ�\HDU�W PLQXV�DYHUDJH�QXPEHU�RI�SHUVRQVLQ�D�KRXVHKROG�++,1&LW  0RQWKO\� QHW� LQFRPH� LQ� ������(XURV� RI� KRXVHKROG� L LQ� \HDU� W��PLQXV� DYHUDJHPRQWKO\�KRXVHKROG�LQFRPH�62:,LV  6KDUH�RI�ZDOOHW�RI�KRXVHKROG�L LQ�VWRUH�V GXULQJ�WKH�LQLWLDOL]DWLRQ�SHULRG�

� :H�WULHG�WR�LQFOXGH�DGGLWLRQDO�KRXVHKROG�FKDUDFWHULVWLFV�LQ�WKH�PRGHO��VXFK�DV�WKH�SUHVHQFH�RI�\RXQJ�FKLOGUHQ�LQWKH�KRXVHKROG�DQG�WKH�HGXFDWLRQDO�DWWDLQPHQW�RI�WKH�KRXVHZLIH��%HFDXVH�QRQH�RI�WKH�FKDUDFWHULVWLFV�VKRZHGVLJQLILFDQW�HIIHFWV�DQG�WKHRUHWLFDO�DUJXPHQWV�IRU�WKHP�ZHUH�QRW�YHU\�VWURQJ��ZH�GURSSHG�WKHP�IURP�WKH�ILQDOPRGHO�
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����0RGHO
$�PRGHO�RQ�WKH�HIIHFWV�RI�OR\DOW\�SURJUDPV�RQ�VKDUH�RI�ZDOOHW�\LHOGV�VSHFLILF�FKDOOHQJHV��7REH�ORJLFDOO\�FRQVLVWHQW��WKH�PRGHO�PXVW�SURGXFH�HVWLPDWHV�EHWZHHQ���DQG����UDQJH�FRQVWUDLQW��DQG� WKH� VXP�RI�HVWLPDWHV�RYHU� DOO� VWRUHV�PXVW� HTXDO��� �VXP� FRQVWUDLQW�� �+DQVVHQV��3DUVRQV�DQG�6FKXOW]�������S�������%HFDXVH�D�OLQHDU�UHJUHVVLRQ�PRGHO�GRHV�QRW�PHHW�WKHVH�FRQVWUDLQWV�DQ�DWWUDFWLRQ�PRGHO� LV� XVHG� LQVWHDG��$WWUDFWLRQ�PRGHOV�KDYH�EHHQ�ZLGHO\�XVHG� IRU�PRGHOLQJPDUNHW�VKDUHV��/HHIODQJ�HW�DO��������S�������EXW� WKH\�FDQ�DOVR�EH�DSSOLHG� WR�KRXVHKROG�OHYHOVKDUH�RI�ZDOOHWV��7KH�EDVLF� LGHD� LV� WKDW� WKH�VKDUH�RI�ZDOOHW�RI�D� VWRUH�GHSHQGV�RQ� LWV� UHODWLYHDWWUDFWLRQ�WR�D�FRQVXPHU�
����� ¦  6

V LVW
LVWLVW $$62:

�
�

7KH� DWWUDFWLRQ� RI� D� VWRUH� �$LVW�� LV� D� IXQFWLRQ� RI� OR\DOW\� SURJUDP� PHPEHUVKLS� DQG� VWRUHFKDUDFWHULVWLFV���:H�VSHFLI\�WKH�DWWUDFWLRQ�IXQFWLRQ�DV�D�0XOWL�1RPLQDO�/RJLW�0RGHO��VR�WKDW�LWEHFRPHV�
����� �H[S� ������ LVWLVVWLWVWLWLVWLWLVWVLVW 62:,3/3+'(16/3$ QEEEEEE ������ �
ZLWK
����� ���������  �� P++,1&++6,=( LWPLWPPPLW JJJE �
7KH� DWWUDFWLRQ� PRGHO� LV� QRQ�OLQHDU�� DQG� PXVW� EH� UHZULWWHQ� WR� HQDEOH� HVWLPDWLRQ� RI� WKHSDUDPHWHU�FRHIILFLHQWV��8VLQJ�WKH�PHWKRG�RI�ORJ�FHQWHULQJ��1DNDQLVKL�DQG�&RRSHU��������ZHREWDLQ�D�ORJ�OLQHDU�VSHFLILFDWLRQ�IURP�ZKLFK�ZH�FDQ�HVWLPDWH�WKH�SDUDPHWHU�FRHIILFLHQWV�
� 6RFLR�GHPRJUDSKLF�YDULDEOHV�VKRZ�XS�H[DFWO\�LQ�WKH�VDPH�PDQQHU�LQ�WKH�QRPLQDWRU�DQG�WKH�GHQRPLQDWRU�RI�WKHPRGHO�� DQG� FDQFHO� RXW� LQ� WKH� HTXDWLRQ�� 6R�� LQ� RXU� PRGHO� VRFLR�GHPRJUDSKLF� YDULDEOHV� DUH� RQO\� LQFOXGHG� LQLQWHUDFWLRQ�ZLWK�WKH�VWRUH�YDULDEOHV�
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V LVW

LVW X;;62:62: �� � E�
���ORJ ��� �
ZLWK� �������� LVVWVWLVWLVWLVW 62:,3/3+'(16/3;  c �
DQG ¦ c c 6

V LVWWL ;6; �� � �
7KLV�PRGHO�DV�SUHVHQWHG�LQ�HTXDWLRQ�������VXIIHUV�IURP�HQGRJHQHLW\�SUREOHPV��EHFDXVH�RI�WKHYDULDEOH�OR\DOW\�SURJUDP�PHPEHUVKLS��DV�GLVFXVVHG�LQ�D�SUHYLRXV�VHFWLRQ��)XUWKHU��LQ�FRQWUDVWWR� PDUNHW� VKDUHV�� VKDUH�RI�ZDOOHWV� ZLOO� RIWHQ� EH� �� �QDPHO\� LQ� FDVH� D� VSHFLILF� FKDLQ� LV� QRWSDWURQL]HG�E\�D�KRXVHKROG�GXULQJ�DQ�HQWLUH�\HDU���$Q�DWWUDFWLRQ�PRGHO�GRHV�QRW�DOORZ�IRU�WKHVH]HURV��EHFDXVH� WKH�DWWUDFWLRQ�RI�D�VXSHUPDUNHW�FKDLQ�FDQQRW�EH�]HUR� �VHH�HTXDWLRQ� ��������7RVROYH� ERWK� LVVXHV�� ZH� IROORZ� WKH� SURFHGXUH� IRU� W\SH�,,� 7RELW� PRGHOV� ZLWK� HQGRJHQRXVYDULDEOHV�DV�UHFHQWO\�SURSRVHG�E\�:RROEULGJH��������S����������7KH�ILUVW�VWHS�FRQVLVWV�RI�SUHGLFWLQJ�OR\DOW\�SURJUDP�PHPEHUVKLSV�IURP�LQVWUXPHQWDOYDULDEOHV��DV�GLVFXVVHG�LQ�WKH�FRQFHSWXDO�VHFWLRQ�RI�WKH�FKDSWHU��6HFWLRQ�������7KH�H[SODQDWRU\YDULDEOHV�LQ�WKH�PRGHO�IRU�VKDUH�RI�ZDOOHW�DUH�LQFOXGHG�DV�ZHOO��7KH�HTXDWLRQ�EHFRPHV�
������� LVWVWLWVWLW

LVWLWLLLVLVW X3/3+ '(1635,9(1-2<62:,/3 ��� ����� 
��

����� DD DDDDD �
����� ���������  �� P++,1&++6,=( LWPLWPPPLW MMMD �

$OWKRXJK� OR\DOW\� SURJUDP�PHPEHUVKLS� LV� D� GLFKRWRPRXV� YDULDEOH�� ZH� VKRXOG� XVHOLQHDU� UHJUHVVLRQ� DQDO\VLV� KHUH� �:RROEULGJH� ������ S������� 7KH� PRGHO� SURYLGHV� D� OLQHDUSURMHFWLRQ�IRU�OR\DOW\�SURJUDP�PHPEHUVKLS�IURP�LWV�LQVWUXPHQWV��ZKLFK�ZLOO�EH�LPSXWHG�LQ�WKHPDLQ�PRGHO�WKDW�H[SODLQV�62:LVW�� ,Q�RWKHU�ZRUGV��ZH�UHSODFH�/3LVW LQ�HTXDWLRQ�������ZLWK�WKHSUHGLFWLRQV�IURP�WKH�UHJUHVVLRQ�PRGHO�LQ�HTXDWLRQ�������� LVW3/Ö ��$QRWKHU�LVVXH�LV�WKDW�WKH�GHSHQGHQW�YDULDEOH�VKDUH�RI�ZDOOHW�LV�]HUR�LQ�D�ODUJH�QXPEHURI� FDVHV�� EHFDXVH� D� KRXVHKROG� SDWURQL]HV� RQO\� D� OLPLWHG� QXPEHU� RI� VXSHUPDUNHW� FKDLQV�
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$QDO\]LQJ�RQO\�WKRVH�REVHUYDWLRQV�ZLWK�D�SRVLWLYH�VKDUH�RI�ZDOOHW�LV�QRW�D�JRRG�VROXWLRQ��7KDWLV�� VKDUH�RI�ZDOOHW� LV�SRVLWLYH�FRQGLWLRQDO� RQ� WKH� VWRUH�EHLQJ� FKRVHQ�� DQG�ZH�H[SHFW� WKDW� WKHIDFWRUV�WKDW�LQIOXHQFH�D�KRXVHKROG¶V�VWRUH�FKRLFH�LQIOXHQFH�WKH�VKDUH�RI�ZDOOHW�RI�FKRVHQ�VWRUHVDV�ZHOO��7KHUHIRUH��WKH�HUURU�WHUPV�RI�ERWK�PRGHOV�DUH�PRVW�OLNHO\�FRUUHODWHG��DQG�LI�ZH�GR�QRWDFFRXQW�IRU�WKLV�GHSHQGHQF\��WKH�SDUDPHWHU�HVWLPDWHV�RI�D�PRGHO�IRU�VKDUH�RI�ZDOOHW�DUH�OLNHO\WR�EH�ELDVHG��*UHHQH�������7KRPDV��������$�PRGHO�PXVW� WKHUHIRUH�FRPELQH�ERWK� VKDUH�RI�ZDOOHW�DQG�VWRUH�FKRLFH�$�VHOHFWLRQ�YDULDEOH�&+2,&(LVW LV�WKXV�LQWURGXFHG��ZKLFK�LQGLFDWHV�ZKHWKHU�VWRUH�V LVLQ�WKH�FKRLFH�VHW�RI�KRXVHKROG�L GXULQJ�TXDUWHU�W��:H�DVVXPH�WKDW�D�FRQVXPHU�FKRRVHV�WR�YLVLW�DVXSHUPDUNHW� FKDLQ� �&+2,&(LVW ��� LI� WKH� XQGHUO\LQJ� XWLOLW\� 
LVW&+2,&( LV� SRVLWLYH�� :H� OHW

LVW&+2,&( EH� OLQHDUO\� GHSHQGHQW� RQ� WKH� VDPH� VWRUH� FKDUDFWHULVWLFV� DQG� KRXVHKROGFKDUDFWHULVWLFV�DV�XVHG�LQ�WKH�DWWUDFWLRQ�IXQFWLRQ��VHH�HTXDWLRQV���������������EXW�UHSODFH�VKDUH�RI�ZDOOHW�LQ�WKH�LQLWLDOL]DWLRQ�SHULRG�ZLWK�D�VLPLODU�FKRLFH�YDULDEOH��&+2,&(,LV���)XUWKHU��WKHLQVWUXPHQWDO�YDULDEOH�SURFHGXUH�RI�:RROEULGJH������� UHTXLUHV� WKDW�ZH�DOVR� LQFOXGH� WKH� WZRLQVWUXPHQWV� �35,9L DQG� (1-2<L�� DV� H[SODQDWRU\� YDULDEOHV�� :H� FRPELQH� VWRUH� FKRLFH� DQGDWWUDFWLRQ�LQ�D�7RELW�,,�PRGHO��9HUEHHN�������S�������ZKLFK�FRQVLVWV�RI�D�VHOHFWLRQ�HTXDWLRQ�VWRUH� FKRLFH� PRGHO�� DQG� D� TXDQWLW\� HTXDWLRQ� �DWWUDFWLRQ� PRGHO��� 7KH� VSHFLILFDWLRQ� RI� WKH7RELW�,,�PRGHO�LV�SUHVHQWHG�LQ�HTXDWLRQV��������������
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V LVW

LVW &+2,&(X;;62:62: E �
ZLWK� �����Ö���� LVVWVWLVWLVWLVW 62:,3/3+'(163/;  c
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 d LVWLVW &+2,&(62: �
����� LVWLVWLVWLVW ;&+2,&( HJ �c �
 �ZLWK ���������� LVVWVWLVWLLLVW &+2,&(,3/3+'(16(1-2<35,9;  c
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:H�VHW�WKH�FRQVWUDLQW�V�  ��WR�DYRLG�LGHQWLILFDWLRQ�SUREOHPV��9HUEHHN�������S������
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V LVWLVWLVWLVW

LVWLVW

;;62:62:;
62:&+2,&(3 �

,Q� VXP�� WKH�PRGHO� FRUUHFWV� IRU� WKH� LQWHUUHODWLRQ� EHWZHHQ� VWRUH� FKRLFH� DQG� VKDUH�RI�ZDOOHW��EHFDXVH�ERWK�GHFLVLRQV�DUH�LQWHJUDWHG�LQWR�RQH�PRGHO��7KH�PRGHO�DFFRXQWV�IRU�WKH�IDFWWKDW� KRXVHKROGV� GLIIHU� LQ� WKH� QXPEHU� RI� VWRUHV� WKH\� YLVLW�� EHFDXVH� WKH� VKDUH�RI�ZDOOHW� RI� D
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KRXVHKROG� LV� PRGHOHG� DV� WKH� DWWUDFWLRQ� RI� WKH� VSHFLILF� VWRUH� GLYLGHG� E\� WKH� VXP� RI� WKHDWWUDFWLRQV�RI�WKH�VWRUHV�FKRVHQ�E\�WKLV�SDUWLFXODU�KRXVHKROG��,Q�WKLV�ZD\�ZH�DOVR�DFFRXQW�IRUFRPSHWLWLYH� OR\DOW\�SURJUDPV��EHFDXVH� WKHVH� HQKDQFH� WKH� DWWUDFWLRQ� RI� WKH� FRPSHWLWLRQ��7KHPRGHO�DOVR�FRUUHFWV�IRU�HQGRJHQHLW\�LQ�WKH�UHODWLRQ�EHWZHHQ�OR\DOW\�SURJUDP�PHPEHUVKLS�DQGVKDUH�RI�ZDOOHW� E\� LQFOXGLQJ� WKH� SUHGLFWLRQV� IURP� LQVWUXPHQWDO� YDULDEOHV� DV� DQ� H[SODQDWRU\YDULDEOH��UDWKHU�WKDQ�OR\DOW\�SURJUDP�PHPEHUVKLS�LWVHOI�
����5HVXOWV
������0RGHO�HVWLPDWHV$V� D� ILUVW� VWHS�ZH� HVWLPDWH� D�PRGHO� RI� WKH� OR\DOW\� SURJUDP�PHPEHUVKLS� GHFLVLRQ��ZLWK� WKHLQVWUXPHQWDO� YDULDEOHV� DV� WKH� LQGHSHQGHQW� YDULDEOHV��7KH� UHVXOWV� DUH� SUHVHQWHG� LQ� 7DEOH� ����7KH�PRGHO� LV�RYHUDOO� VLJQLILFDQW� ����������������������� � S) ��ZLWK�D�PRGHO� ILW� RI�5�� ���� 6KDUH�RI�ZDOOHW� LQ� WKH� LQLWLDOL]DWLRQ� SHULRG� KDV� D� VLJQLILFDQW� SRVLWLYH� LQIOXHQFH� RQOR\DOW\� SURJUDP�PHPEHUVKLS� ����������Ö� � � SD ��ZKLFK� FRQILUPV�+\SRWKHVLV� �D�� /R\DOW\SURJUDP� HQMR\PHQW� SRVLWLYHO\� DIIHFWV� OR\DOW\� SURJUDP� PHPEHUVKLS� ����������Ö� � � SD �PHDQLQJ�WKDW�HQMR\PHQW�RI�SDUWLFLSDWLRQ�LQ�OR\DOW\�SURJUDPV�LV�D�FRQVXPHU�WUDLW�WKDW�HQKDQFHVSDUWLFLSDWLRQ�LQ�VXFK�SURJUDPV��+\SRWKHVLV��E�FRQILUPHG���3ULYDF\�FRQFHUQV�LQIOXHQFH�OR\DOW\SURJUDP� PHPEHUVKLS� QHJDWLYHO\� ����������Ö� �  � SD �� LPSO\LQJ� WKDW� SULYDF\� FRQFHUQVLQGHHG�ZLWKKROG�FXVWRPHUV�IURP�SDUWLFLSDWLRQ�LQ�OR\DOW\�SURJUDPV��+\SRWKHVLV��F�FRQILUPHG��%HFDXVH�ERWK�OR\DOW\�SURJUDP�HQMR\PHQW�DQG�SULYDF\�FRQFHUQV�DUH�VLJQLILFDQW� LQ� WKH�PRGHO�ZH�PD\�FRQFOXGH�WKDW�WKH\�DUH�DSSURSULDWH�LQVWUXPHQWV�WR�WDFNOH�WKH�HQGRJHQHLW\�SUREOHP�
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�S��������RQH�VLGHG�WHVWV�
,Q�WKH�VHFRQG�VWHS�ZH�LQFOXGH�WKH�SUHGLFWLRQV�IURP�WKH�UHJUHVVLRQ�PRGHO�LQ�WKH�7RELW�,,PRGHO�� 7KH� 7RELW�,,� PRGHO� LV� RYHUDOO� KLJKO\� VLJQLILFDQW� � ������������� � SF ��� 7KHOLNHOLKRRG� UDWLR� WHVW� RI� LQGHSHQGHQW� HTXDWLRQV� LV� UHMHFWHG� � ������������ � SF ��� LPSO\LQJWKDW� LQGHSHQGHQW� HVWLPDWLRQ� RI� WKH� VHOHFWLRQ� DQG� TXDQWLW\� HTXDWLRQV� ZRXOG� KDYH� OHG� WRVLJQLILFDQW�ELDVHV��7KH�SVHXGR�5� RI� WKH�PRGHO� LV� �����FDOFXODWHG�LQ� WKH�PDQQHU�SURSRVHG�E\/DLWLOD� ��������7KH�SDUDPHWHU�HVWLPDWHV�RI� WKH�PRGHO� DUH� UHSRUWHG� LQ�7DEOH������ ,Q� WKH� VWRUHFKRLFH�HTXDWLRQ��RXWOHW�GHQVLW\�KDV�D�SRVLWLYH�LQIOXHQFH�DQG�SULFH�KDV�D�QHJDWLYH�HIIHFW��6WRUHFKRLFH�LV�DOVR�VWURQJO\�SRVLWLYHO\�UHODWHG�WR�FKRLFH�LQ�WKH�LQLWLDOL]DWLRQ�SHULRG��6LQFH�WKH�VWRUH



��

FKRLFH�HTXDWLRQ�LV�PHUHO\�LQFOXGHG�WR�REWDLQ�XQELDVHG�HIIHFW�HVWLPDWHV�IRU�WKH�VKDUH�RI�ZDOOHWHTXDWLRQ��GLVFXVVLRQ�RI�WKH�ODWWHU�ZLOO�EH�RXU�IRFXV�:H�ILQG�WKDW�OR\DOW\�SURJUDP�PHPEHUVKLS�LQIOXHQFHV�VWRUH�DWWUDFWLRQ�SRVLWLYHO\�IRU�DOOVHYHQ�OR\DOW\�SURJUDPV��EXW�WKDW�WKH�HIIHFW�LV�VLJQLILFDQW�IRU�RQO\�IRXU�OR\DOW\�SURJUDPV��OHIW�KDQG�VLGH�RI�7DEOH�������7KH�OR\DOW\�SURJUDP�FRHIILFLHQW�LV�VLJQLILFDQW�DW�WKH����OHYHO�IRU�WZROR\DOW\� SURJUDPV� �/3�� DQG�/3���� DQG� HYHQ� DW� WKH� ��� OHYHO� IRU� WZR�RWKHU� OR\DOW\� SURJUDPV�/3�� DQG� /3���� 7KLV� PHDQV� WKDW� +\SRWKHVLV� �� LV� FRQILUPHG� IRU� IRXU� RXW� RI� VHYHQ� OR\DOW\SURJUDPV�� $V� D� EHQFKPDUN�� D� PRGHO� ZDV� DOVR� HVWLPDWHG� ZLWK� RQH� SRROHG� OR\DOW\� SURJUDPPHPEHUVKLS�YDULDEOH�� ,Q� WKLV�PRGHO�� OR\DOW\�SURJUDP�PHPEHUVKLS�KDV� D� VLJQLILFDQW� SRVLWLYHHIIHFW� ���������������Ö� � �  SWE �� ZKLFK� DOVR� VXSSRUWV� +\SRWKHVLV� ��� +RZHYHU�� DOLNHOLKRRG� UDWLR� WHVW� EHWZHHQ� WKLV�PRGHO� DQG� WKH�PRGHO�ZLWK� VWRUH�VSHFLILF� OR\DOW\� SURJUDPHIIHFWV� VKRZV� WKDW� OR\DOW\� SURJUDP� HIIHFWV� GLIIHU� VLJQLILFDQWO\� EHWZHHQ� VWRUH� FKDLQV������������ � S/5 � 7KLV� MXVWLILHV� WKH� LQFOXVLRQ� RI� VWRUH�VSHFLILF� HIIHFWV�� $OO� VWRUHFKDUDFWHULVWLFV� DQG� WKHLU� VRFLR�GHPRJUDSKLF� PRGHUDWRUV� KDYH� WKH� H[SHFWHG� VLJQV�� EXW� RQO\SULFH� OHYHO� DQG� VKDUH�RI�ZDOOHW� LQ� WKH� LQLWLDOL]DWLRQ� SHULRG� KDYH� D� VLJQLILFDQW� HIIHFW� RQ� VWRUHDWWUDFWLRQ�
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7DEOH�����5HVXOWV�RI�WKH�7RELW�,,�PRGHO$775$&7,21��6KDUH�RI�ZDOOHW� &+2,&(([SODQDWRU\�9DULDEOH� 3DUDPHWHU(VWLPDWH W�9DOXH 3DUDPHWHU(VWLPDWH W�9DOXH
&RQVWDQW/3�/3�/3�/3�/3�/3�/3�
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������(IIHFW�VL]H�DQG�SURILWDELOLW\7KH�PDJQLWXGH�RI� WKH�HIIHFWV�DUH�QRW�GLUHFWO\�DSSDUHQW� IURP� WKH�SDUDPHWHU�HVWLPDWHV��GXH� WRWKH�QRQ�OLQHDU�QDWXUH�RI�WKH�PRGHO��)XUWKHU��WKH�FRHIILFLHQWV�UHSUHVHQW�WKH�HIIHFWV�RI�YDULDEOHVRQ� DWWUDFWLRQ� DQG� QRW� RQ� VKDUH�RI�ZDOOHW�� ZKLFK� FRPSOLFDWHV� LQWHUSUHWDWLRQV�� 7R� JDLQ� EHWWHULQVLJKW�LQWR�OR\DOW\�SURJUDP�HIIHFWV��ZH�SHUIRUP�ZKDW�LI�VLPXODWLRQV�IRU�WKH�KRXVHKROGV�LQ�WKHGDWDEDVH��:H�FRPSDUH�WKH�PRGHO�SUHGLFWLRQV�RI�WKH�HQWLUH�FXVWRPHU�EDVH�RI�VXSHUPDUNHW�FKDLQV IRU�WKH�SUHVHQW�VLWXDWLRQ��WKH�VXSHUPDUNHW�FKDLQ�KDV�D�OR\DOW\�SURJUDP��ZLWK�WKH�K\SRWKHWLFDOVLWXDWLRQ� LQ�ZKLFK� WKH� FKDLQ�GRHV� QRW� KDYH� D� OR\DOW\� SURJUDP��7KH� K\SRWKHWLFDO� VLWXDWLRQ� LVVLPXODWHG�E\�UHPRYLQJ�WKH�OR\DOW\�SURJUDP�IURP�WKH�FKDLQ�XQGHU�FRQVLGHUDWLRQ��DQG�NHHSLQJDOO�RWKHU�OR\DOW\�SURJUDPV�DQG�H[SODQDWRU\�YDULDEOHV�XQFKDQJHG��7KH�PRGHO�SUHGLFWLRQV�WKXVUHSUHVHQW�WKH�VLWXDWLRQ�RI�D�FRPSDUDEOH�FKDLQ�LQ� WHUPV�RI� WKH�PDUNHWLQJ�PL[��FXVWRPHU�EDVH�DQG�FRPSHWLWLYH�HQYLURQPHQW��EXW�ZLWKRXW�D�OR\DOW\�SURJUDP��:H�FDOFXODWH�WKH�DYHUDJH�VKDUH�RI�ZDOOHW�� RU� WKH� VKDUH�RI�FDWHJRU\� UHTXLUHPHQWV�� IRU� ERWK� VLWXDWLRQV�� 6XEVHTXHQWO\�� WKLV� LVGRQH�IRU�DOO�VXSHUPDUNHW�FKDLQV�ZLWK�D�OR\DOW\�SURJUDP��DQG�WKH�HIIHFW�VL]H�LV�FDOFXODWHG�DV�WKHGLIIHUHQFH�EHWZHHQ�WKH�SUHGLFWHG�VKDUH�RI�FDWHJRU\�UHTXLUHPHQWV� LQ� WKH�SUHVHQW�VLWXDWLRQ�DQGWKH�ILFWLYH�VLWXDWLRQ�ZLWKRXW�OR\DOW\�SURJUDP��7DEOH������2XU�UHVXOWV�VKRZ�WKDW�WKH�VKDUH�RI�ZDOOHW�RI�D�FRPSDQ\¶V�FXVWRPHU�EDVH�LV�SRVLWLYHO\UHODWHG�WR�WKH�SUHVHQFH�RI�D�OR\DOW\�SURJUDP� )RU�DOO�VXSHUPDUNHW�FKDLQV��WKH�DYHUDJH�SUHGLFWHGVKDUH�RI�ZDOOHW� RI� FXVWRPHUV� LV� KLJKHU�ZKHQ� D� OR\DOW\� SURJUDP� LV� DYDLODEOH��2YHU� DOO� VHYHQOR\DOW\�SURJUDPV��WKH�DYHUDJH�VKDUH�RI�ZDOOHW�RI�WKH�FXVWRPHU�EDVH�LV��������RU�������KLJKHUFRPSDUHG� WR� WKH� VLWXDWLRQ� ZLWKRXW� D� OR\DOW\� SURJUDP�� 2QFH� DJDLQ� FOHDU� GLIIHUHQFHV� H[LVWEHWZHHQ� OR\DOW\� SURJUDPV�� ZLWK� HIIHFW� VL]HV� YDU\LQJ� EHWZHHQ� ����� DQG� ������� 7KH� WZROR\DOW\�SURJUDPV�ZLWK�WKH�KLJKHVW�SDUDPHWHU�FRHIILFLHQWV��/3��DQG�/3���DOVR�VKRZ�WKH�KLJKHVWHIIHFW�VL]HV�
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7DEOH�����&KDQJHV�LQ�VKDUH�RI�ZDOOHW�DQG��QHW��UHYHQXHV�RI�WKH�FXVWRPHUEDVH�GXH�WR�OR\DOW\�SURJUDP' 62:
&KDQJH�LQ6KDUH�RI�:DOOHW ��&KDQJH�LQ6KDUH�RI�:DOOHW ' 5HYHQXHV

 ' &RVWV

 ' 1HW5HYHQXHV

/3�/3�/3�/3�/3�/3�/3�$YHUDJH

��������������������������������
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�����������������������������������������

±�����������±����������±�����±����������������
����$YHUDJH�SUHGLFWHG�FKDQJH�IRU�D�FXVWRPHU�RI�WKH�VXSHUPDUNHW�FKDLQ�LQ�(XURV

��$YHUDJH�SUHGLFWHG�FKDQJH�IRU�D�FXVWRPHU�RI�WKH�VXSHUPDUNHW�FKDLQ�LQ�(XURV�SHU�\HDU
$VLGH� IURP� VKDUH�RI�ZDOOHW�� KRZ� GR� OR\DOW\� SURJUDPV� DIIHFW� FXVWRPHU� UHYHQXHV"$GGLWLRQDO� UHYHQXHV� GHSHQG� RQ� WKH� OR\DOW\� SURJUDP� HIIHFW� RQ� VKDUH�RI�ZDOOHW�� EXW� DOVR� RQFXVWRPHUV¶�WRWDO�VXSHUPDUNHW�H[SHQGLWXUHV��7KH�DGGLWLRQDO�UHYHQXHV�IURP�D�KRXVHKROG�GXH�WRWKH�OR\DOW\�SURJUDP�DUH�FDOFXODWHG�DV�WKH�HVWLPDWHG�HIIHFW�RI�WKH�OR\DOW\�SURJUDP�RQ�VKDUH�RI�ZDOOHW� WLPHV� WKH�KRXVHKROG¶V� WRWDO�VXSHUPDUNHW�H[SHQGLWXUHV��2Q�DYHUDJH��D� OR\DOW\�SURJUDP\LHOGV�¼������� DGGLWLRQDO� UHYHQXH�SHU� FXVWRPHU� SHU� \HDU�� EXW� DJDLQ� VWURQJ� GLIIHUHQFHV� H[LVWEHWZHHQ� VXSHUPDUNHW� FKDLQV� �VHH�7DEOH�������2YHUDOO�� OR\DOW\�SURJUDPV� WKDW� DUH� HIIHFWLYH� LQWHUPV�RI� VKDUH�RI�ZDOOHW� VKRZ� ODUJH� UHYHQXH� HIIHFWV�DV�ZHOO� ���EXW� VRPH�GHYLDWLRQV� H[LVW�� ,QSDUWLFXODU��/3��JHQHUDWHV� UHODWLYHO\�KLJK� DGGLWLRQDO� UHYHQXHV�� EHFDXVH� WKH� FXVWRPHUV� RI� WKDWFKDLQ��$OEHUW�+HLMQ��KDYH�VXSHUPDUNHW�H[SHQGLWXUHV�KLJKHU�WKDQ�DYHUDJH�8QWLO�QRZ�ZH�KDYH� LJQRUHG� WKH� IDFW� WKDW� OR\DOW\�SURJUDPV� UHODWH� WR� VXEVWDQWLDO� FRVWV�0DUNHWHUV� VKRXOG� FRQVLGHU� WKH� SURILWDELOLW\� RI� PDUNHWLQJ� DFWLRQV�� DQG� VKRXOG� DYRLG� JLYLQJDZD\�PRUH�YDOXH�WR�FXVWRPHUV�WKDQ�WKH�DGGLWLRQDO�UHYHQXHV�WKH\�UHFHLYH�EDFN�IURP�WKHP��7KHFRVWV�RI� UHZDUGV� W\SLFDOO\�PDNH�XS� WKH�EXON�RI� DQ\� OR\DOW\�SURJUDP¶V� FRVWV� �%DUORZ�������2XU� GDWD� HQDEOH� XV� WR� FDOFXODWH� LI� OR\DOW\� SURJUDPV� JHQHUDWH� QHW� DGGLWLRQDO� UHYHQXHV� E\
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ORRNLQJ�DW�WKH�UHZDUGLQJ�FRVWV��7KH�UHZDUGLQJ�FRVWV�DUH�FDOFXODWHG�DV�WKH�UHZDUG�UDWH�WLPHV�WKH\HDUO\�SXUFKDVH�TXDQWLW\�SHU�FXVWRPHU��7KH�UHZDUG�UDWH�LV�WKH�VXP�RI�WKH�GLVFRXQW�UDWH�DQG�WKHVDYLQJ�UDWH��7KH�VDYLQJ�UHZDUG�UDWH��6$9V��LV�FDOFXODWHG�DV�WKH�PRQHWDU\�YDOXH�JLYHQ�DZD\�SHUHXUR� VSHQW� WKURXJK� WKH� VDYLQJ� IHDWXUH� �/LVWRQ�+H\HV� ������� $OWKRXJK� WKH� VDYLQJ� UHZDUGVFRQVLVW� RI� SUHVHQWV�RU� IUHH�SURGXFWV�� LW�ZDV� SRVVLEOH� WR� GHWHUPLQH� WKHLU�PRQHWDU\� YDOXH��:HXVHG�ZHE�VLWHV�DQG�FRQWDFWHG�PDQDJHUV� WR�REWDLQ�WKLV� LQIRUPDWLRQ��'XWFK�&RQVXPHU�5HSRUWV�������PHDVXUHG� WKH� GLVFRXQW� UDWH� �',6&V�� RI� WKH� OR\DOW\� SURJUDPV� E\� WDNLQJ� D� VDPSOH� RIOR\DOW\�SURJUDP�PHPEHUV¶�UHFHLSWV�DQG�FDOFXODWLQJ�WKH�DYHUDJH�GLVFRXQW�SHUFHQWDJH�REWDLQHGSHU�OR\DOW\�SURJUDP��7DEOH���SURYLGHV�WKH�DYHUDJH�\HDUO\�UHZDUGLQJ�FRVWV�RI�WKH�FXVWRPHUV�SHUVXSHUPDUNHW� FKDLQ�� 7KH� QHW� UHYHQXHV�� FDOFXODWHG� DV� WKH� GLIIHUHQFH� EHWZHHQ� WKH� DYHUDJHDGGLWLRQDO�UHYHQXHV�PLQXV�WKH�UHZDUGLQJ�FRVWV��VKRZ�D�PL[HG�SLFWXUH��IDU�ULJKW�KDQG�FROXPQRI�7DEOH�����2Q�DYHUDJH��D� OR\DOW\�SURJUDP�HQKDQFHV� WKH�QHW� \HDUO\� UHYHQXHV�RI�D� FXVWRPHUZLWK�¼��������+RZHYHU�� WKH� OR\DOW\�SURJUDPV�RI� IRXU�RXW� RI� VHYHQ� FKDLQV� OHDG� WR� ORZHU� QHWFXVWRPHU�UHYHQXHV��2QH�OR\DOW\�SURJUDP�ZLWK�D�VLJQLILFDQW�SRVLWLYH�HIIHFW�RQ�VKDUH�RI�ZDOOHWDSSHDUV�QRW�WR�UHDOL]H�SRVLWLYH�QHW�UHYHQXHV��/3���
������/R\DOW\�SURJUDP�GHVLJQ2XU� DQDO\VHV� VKRZ� D�ZLGH� YDULDWLRQ� LQ� OR\DOW\� SURJUDP� HIIHFWLYHQHVV� EHWZHHQ� WKH� GLIIHUHQWSURJUDPV��7KLV�FRXOG�YHU\�ZHOO�EH�FDXVHG�E\�GLIIHUHQFHV� LQ�SURJUDP�GHVLJQ��7R� LQYHVWLJDWHWKLV��ZH�HVWLPDWH�D�UHJUHVVLRQ�PRGHO�ZLWK�SURJUDP�HIIHFWLYHQHVV�RI�WKH�VHYHQ�OR\DOW\�SURJUDPVDV�WKH�GHSHQGHQW�YDULDEOH��DQG�GLVFRXQW�UDWH�DQG�VDYLQJ�UHZDUG�UDWH�DV�H[SODQDWRU\�YDULDEOHV�:H� XVH� JHQHUDOL]HG� OHDVW� VTXDUHV� WR� DFFRXQW� IRU� GLIIHUHQFHV� LQ� YDULDQFHV� EHWZHHQ� OR\DOW\SURJUDP�HIIHFWLYHQHVV�FRHIILFLHQWV�DQG�FRYDULDQFHV�EHWZHHQ�WKHP��9HUEHHN�������7KH�PRGHO�LV�VLJQLILFDQW� �����������������   S) ��DQG�WKH�ILW�LV�KLJK��5�  �������:HREWDLQHG�WKH�IROORZLQJ�HVWLPDWHG�HTXDWLRQ��W�YDOXHV�EHWZHHQ�EUDFNHWV��
������ ������������������ 
����
��������ÖÖ � ��� VVVV 6$9',6& ZE �
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7KH� DQDO\VLV� VKRZV� WKDW� D� KLJKHU� VDYLQJ� UDWH� HQKDQFHV� OR\DOW\� SURJUDP� HIIHFWLYHQHVV����������Ö� �   ST ��VR�WKDW�ZH�FDQ�FRQILUP�K\SRWKHVLV��E��2Q�WKH�RWKHU�KDQG��WKH�GLVFRXQWUDWH� KDV� D� VLJQLILFDQW� QHJDWLYH� LQIOXHQFH� RQ� OR\DOW\� SURJUDP� HIIHFWLYHQHVV����������Ö� � �� ST �� DQG�ZH� FDQQRW� FRQILUP� K\SRWKHVLV� �D��:H� DOVR� ILQG� WKDW� WKH� VDYLQJUHZDUG�UDWH�LQIOXHQFHV�OR\DOW\�SURJUDP�HIIHFWLYHQHVV�VLJQLILFDQWO\�EHWWHU�WKDQ�WKH�GLVFRXQW�UDWH����������� �� ÖÖ   � SW TT ��ZKLFK� LPSOLHV� WKDW�ZH� DOVR� KDYH� WR� UHMHFW� WKH� QHXWUDOO\� IRUPXODWHG
K\SRWKHVLV��F��&RPSDQLHV�VHHNLQJ�WR�UHDOL]H�PD[LPDO�HIIHFWLYHQHVV�RI�WKHLU�OR\DOW\�SURJUDPVVKRXOG� WKXV� SXW� PRUH� YDOXH� LQWR� VDYLQJ� UHZDUGV� WKDQ� LQWR� SURPRWLRQ� UHZDUGV��� /R\DOW\SURJUDPV�WKDW�JLYH�WRR�PXFK�YDOXH�WKURXJK�WKH�SURPRWLRQ�IHDWXUH�PD\�EHFRPH�LQHIIHFWLYH�DQGPD\�HYHQ�JHQHUDWH�QHJDWLYH�QHW�UHYHQXHV��$SSDUHQWO\��WKH�SULFH�UHGXFWLRQV�IURP�WKH�SURJUDPOHDG� WR� D� GHFUHDVH� LQ� VKDUH�RI�ZDOOHW� WKDW� LV� QRW� FRPSHQVDWHG� E\� DQ� LQFUHDVH� GXH� WR� OR\DOW\HQKDQFHG�
������%HQFKPDUN�PRGHO:H� DUJXH� WKDW� DFFRXQWLQJ� IRU� HQGRJHQHLW\� SUREOHPV� LV� LPSRUWDQW� LQ� RUGHU� WR� REWDLQ� DQXQELDVHG� DVVHVVPHQW� RI� OR\DOW\� SURJUDP� HIIHFWLYHQHVV�� 7R� H[SORUH� WR� ZKDW� H[WHQW� LJQRULQJHQGRJHQHLW\�OHDGV�WR�VXEVWDQWLDO�ELDVHV��ZH�FRPSDUH�RXU�PRGHO�ZLWK�D�EHQFKPDUN�PRGHO�WKDWGRHV�QRW�DFFRXQW�IRU�HQGRJHQHLW\��7KLV�PRGHO�XVHV�WKH�REVHUYHG�OR\DOW\�SURJUDP�PHPEHUVKLSREVHUYDWLRQV� LQVWHDG�RI� WKH�SUHGLFWLRQV� IURP� WKH� OR\DOW\�SURJUDP�PHPEHUVKLS�PRGHO�� ,Q� WKHEHQFKPDUN�PRGHO�DOO�VHYHQ�OR\DOW\�SURJUDPV�KDYH�D�VLJQLILFDQW�SRVLWLYH� LQIOXHQFH�RQ�VKDUH�RI�ZDOOHW� ������ �S �� ,Q� RXU� RULJLQDO� PRGHO� WKLV� ZDV� WKH� FDVH� IRU� RQO\� IRXU� RXW� RI� VHYHQSURJUDPV��7KXV�WKUHH�FKDLQV�ZRXOG�KDYH�LQFRUUHFWO\�MXGJHG�WKHLU�OR\DOW\�SURJUDPV�DV�HIIHFWLYHLI�HQGRJHQHLW\�KDG�EHHQ�LJQRUHG�

� :H�DOVR�HVWLPDWHG�D�PRGHO�LQ�ZKLFK�ZH�DGGHG�DQ�LQWHUDFWLRQ�WHUP�EHWZHHQ�WKH�VDYLQJ�DQG�GLVFRXQW�UDWHV��7KHLQWHUDFWLRQ�WHUP�WXUQHG�RXW�WR�EH�LQVLJQLILFDQW��ZKLOH�WKH�FRQFOXVLRQV�FRQFHUQLQJ�WKH�PDLQ�HIIHFWV�UHPDLQHG�WKHVDPH�



��

)LJXUH� ���� &KDQJHV� LQ� VKDUH�RI�ZDOOHW� RI� WKH� FXVWRPHU� EDVH� GXH� WR� WKHOR\DOW\�SURJUDP

7KH�HVWLPDWHV�RI� WKH�EHQFKPDUN�PRGHO�ZHUH� DOVR� XVHG� WR� VLPXODWH� WKH� HIIHFW� RQ� WKHDYHUDJH� VKDUH�RI�ZDOOHW� �VHH� JUDSKLFDO� SUHVHQWDWLRQ� LQ� )LJXUH� ������ 7KH� EHQFKPDUN� PRGHORYHUHVWLPDWHV�WKH�OR\DOW\�SURJUDP�HIIHFW�FRQVLGHUDEO\�IRU�DOO�VHYHQ�SURJUDPV��7KH�HIIHFW�VL]HLV�EHWZHHQ�����DQG�����WLPHV�DV�KLJK�DV�WKH�HIIHFW�PHDVXUHG�DFFRUGLQJ�WR�WKH�RULJLQDO�PRGHO�7KXV��D�PRGHO�WKDW�GRHV�QRW�DFFRXQW�IRU�HQGRJHQHLW\�RYHUHVWLPDWHV�WKH�OR\DOW\�SURJUDP�HIIHFWVWUXFWXUDOO\��1R�V\VWHPDWLF�SDWWHUQ�LV�DSSDUHQW��KRZHYHU�� LQ� WKH�GLIIHUHQFHV�LQ� WKH�PDJQLWXGHRI�WKH�ELDVHV�EHWZHHQ�WKH�OR\DOW\�SURJUDPV�
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$FFRXQWLQJ�IRU�WZR�VLGHG�FDXVDOLW\
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����'LVFXVVLRQ
������&RQFOXVLRQV:H�VWXGLHG�WKH�HIIHFWV�RI�VHYHQ�OR\DOW\�SURJUDPV�RQ�VKDUH�RI�ZDOOHW�XVLQJ�PDUNHW�ZLGH�SDQHOGDWD�RQ�VXSHUPDUNHW�SXUFKDVHV��2XU� VWXG\� LV� WKH� ILUVW� WR�DFFRXQW� IRU� WKH� WZR�VLGHG� FDXVDOLW\EHWZHHQ� OR\DOW\� SURJUDP� PHPEHUVKLS� DQG� VKDUH�RI�ZDOOHW� E\� VSHFLI\LQJ� D� PRGHO� IRU� WKHOR\DOW\� SURJUDP� GHFLVLRQ� DQG� XVLQJ� LQVWUXPHQWDO� YDULDEOHV� VXFK� DV� SULYDF\� FRQFHUQV� DQGOR\DOW\� SURJUDP� HQMR\PHQW�� 7KHUHIRUH��ZH� SURYLGH� QHZ� LQVLJKW� LQ� WKH� UHVHDUFK� TXHVWLRQ� WRZKDW� H[WHQW� OR\DOW\� SURJUDPV� KDYH� DQ� HIIHFW� RQ� SXUFKDVH� EHKDYLRU� �UHVHDUFK� TXHVWLRQ� ���/R\DOW\� SURJUDPV� DUH� JHQHUDOO\� IRXQG� WR� LQIOXHQFH� VKDUH�RI�ZDOOHW� SRVLWLYHO\�� 7KHVH� HIIHFWVGHVSLWH� D� FRQVLGHUDEOH� QXPEHU� RI� KRXVHKROGV� KROG� FRPSHWLWLYH� PHPEHUVKLSV� �UHVHDUFKTXHVWLRQ�����0RUHRYHU��ZH�ILQG�WKDW�LJQRULQJ�HQGRJHQHLW\�OHDGV�WR�D�VXEVWDQWLDO�RYHUHVWLPDWLRQRI�WKH�HIIHFWV��2XU�PRGHO�UHYHDOHG�WKDW�WKUHH�RXW�RI�VHYHQ�OR\DOW\�SURJUDPV�LQ�WKH�VWXG\�DUH�QRWHIIHFWLYH��:H�DOVR�VKRZ�WKDW�SULYDF\�FRQFHUQV�ZLWKKROG�KRXVHKROGV�WR�HQWHU�D�OR\DOW\�SURJUDPPHPEHU�� EXW� HQMR\PHQW� VWLPXODWHV� WKHP� WR� GR� VR� �UHVHDUFK� TXHVWLRQ� ���� *LYLQJ� UHZDUGLQJYDOXH� WKURXJK� GLUHFW� GLVFRXQWV� WR� SURJUDP� PHPEHUV� VHHPV� WR� KDUP� OR\DOW\� SURJUDPHIIHFWLYHQHVV��UHVHDUFK�TXHVWLRQ�����,Q�WHUPV�RI�WKH�SURILWDELOLW\�RI�OR\DOW\�SURJUDPV��ZH�ILQGWKDW� IRXU� SURJUDPV� JLYH�PRUH� UHZDUGV� DZD\� WR� WKHLU�PHPEHUV� WKDQ� WKH\� HDUQ� EDFN� WKURXJKDGGLWLRQDO�FXVWRPHU�UHYHQXHV��UHVHDUFK�TXHVWLRQ����
������0DQDJHULDO�LPSOLFDWLRQV
7KH�UHVXOWV�RI� WKLV�VWXG\�FRXOG�KHOS�PDQDJHUV� WR� LPSURYH� WKHLU�GHFLVLRQV�FRQFHUQLQJ� OR\DOW\SURJUDPV��$�FRPSDQ\��UH�FRQVLGHULQJ� WKH�XVH�RI�VXFK�D�SURJUDP�VKRXOG� UHDOL]H� WKDW� OR\DOW\SURJUDPV�DUH�JHQHUDOO\�HIIHFWLYH�LQ�HQKDQFLQJ�VKDUH�RI�ZDOOHW��EXW�QRW�IRU�HDFK�VWRUH�FKDLQ��$FRPSDQ\�WKDW�UXQV�D� OR\DOW\�SURJUDP�VKRXOG�WKHUHIRUH�FORVHO\�PRQLWRU� LWV�HIIHFWLYHQHVV��2XUUHVXOWV�VKRZ�WKDW�WKLV�LV�QRW�WULYLDO��/R\DOW\�SURJUDPV�DLP�WR�HQKDQFH�FXVWRPHU�SXUFKDVLQJ��EXWWKH� FRPSDQ\¶V� EHVW� FXVWRPHUV� DUH� WKH� PRVW� OLNHO\� WR� VXEVFULEH� DV� PHPEHU�� 7KLV� OHDGV� WRFDXVDOLW\� SUREOHPV�� ZKLFK� LQYDOLGDWH� D� VLPSOH� FRPSDULVRQ� RI� SXUFKDVH� EHKDYLRU� RI� OR\DOW\SURJUDP� PHPEHUV� YHUVXV� QRQ�PHPEHUV�� 9DOLG� DVVHVVPHQWV� FDQ� EH� REWDLQHG� RQO\� WKURXJK
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VWXGLHV� XVLQJ� PDUNHW�ZLGH� GDWD� DQG� H[WHQVLYH� FXVWRPHU� EDFNJURXQG� LQIRUPDWLRQ�� %HFDXVHLQGLYLGXDO� FRPSDQLHV� SRVVHVV� PDLQO\� FRPSDQ\�VSHFLILF� GDWD�� FRRSHUDWLRQ� ZLWK� PDUNHWUHVHDUFK�FRPSDQLHV�WKDW�KROG�FRQVXPHU�SDQHOV�LV�DQ�RSWLRQ�)XUWKHU��D�FRPSDQ\�VKRXOG�SD\�FDUHIXO�DWWHQWLRQ�WR� OR\DOW\�SURJUDP�GHVLJQ��DV� WKLV� LVSURYHQ�WR�LQIOXHQFH�HIIHFWLYHQHVV��:KHQ�IRFXVLQJ�RQ�WKH�WUDGH�RII�EHWZHHQ�GLUHFW�DQG�GHOD\HGUHZDUGV��PDQDJHUV�DUH�DGYLVHG�WR�LQYHVW�UHZDUGLQJ�PRQH\�SUHGRPLQDQWO\�LQ�GHOD\HG�UHZDUGV�VXFK�DV�D�VDYLQJ�IHDWXUH��7KH�OR\DOW\�SURJUDP�GHVLJQV�VWXGLHG�KHUH�DUH�IDLUO\�EDVLF�DQG�VLPLODU�DQG� FRPSDQLHV� FRXOG� JDLQ� WKURXJK� GLIIHUHQWLDWLRQ� RI� WKHLU� GHVLJQ�� $� PRUH� XQLTXH� OR\DOW\SURJUDP�FRXOG�FDXVH�FXVWRPHUV�WR�VSHFLILFDOO\�IDYRU�D�SDUWLFXODU�OR\DOW\�SURJUDP��WR�WKH�H[WHQWRI� NHHSLQJ� WKHP� IURP� FRPSHWLWLYH� PHPEHUVKLSV� DV� ZHOO�� 2QH� GLUHFWLRQ� ZRUWK\� RI� IXUWKHULQYHVWLJDWLRQ� LV� UHILQHPHQW� RI� OR\DOW\� LQFHQWLYHV� E\� SURJUHVVLYH� VDYLQJ� SRLQW� VFKHGXOHV� RUFXVWRPHU�WLHUV��VLOYHU��JROG�DQG�GLDPRQG�PHPEHUV���DV�RIWHQ�VHHQ�LQ�IUHTXHQW�IO\HU�SURJUDPV�0DQDJHUV�FRXOG�XVH�ILHOG�H[SHULPHQWV�LQ�WHVW�PDUNHWV�WR�PHDVXUH�FXVWRPHU�UHDFWLRQV�WR�VXFKUHILQHPHQWV�0DQDJHUV�VKRXOG�DOVR�LQFRUSRUDWH�WKH�FRVWV�LQYROYHG�LQ�WKH�OR\DOW\�SURJUDP�LQWR�WKHLUGHFLVLRQ�SURFHVV��2XU�GDWD�UHYHDO�WKDW�IRXU�RXW�RI�VHYHQ�OR\DOW\�SURJUDPV�LQ�WKH�VWXG\�DUH�QRWSURILWDEOH��0DQDJHUV�VKRXOG�DYRLG�JLYLQJ�DZD\�PRUH�UHZDUGLQJ�YDOXH�WKDQ�WKH\�HDUQ�WKURXJKDGGLWLRQDO�UHYHQXHV�WKDW�DUH�JHQHUDWHG��:KHUH�SRVVLEOH��FRPSDQLHV�VKRXOG�DOVR�DLP�WR�FRQWUROWKH�FRVWV�LQYROYHG��H�J��E\�FRRSHUDWLQJ�ZLWK�RWKHU�SDUWLHV��&LJOLDQR�HW�DO������� �)LQDOO\��RXU�DQDO\VHV�VKRZ�WKDW�SULYDF\�IHDUV�VWLOO�SUHYHQW�VRPH�FXVWRPHUV�IURP�OR\DOW\SURJUDP�SDUWLFLSDWLRQ��7KLV� LPSOLHV� WKDW�SDUW�RI� WKH�FXVWRPHU�EDVH� LV�QRW�H[SRVHG� WR� OR\DOW\SURJUDPV�WKDW�FRXOG�HQKDQFH�FXVWRPHU�OR\DOW\��&XUUHQW�SULYDF\�OHJLVODWLRQ�SURWHFWV�FXVWRPHUSULYDF\� WR� D� JUHDW� H[WHQW�� DQG� VRPH� RI� WKHLU� IHDUV� PLJKW� EH� LUUDWLRQDO�� ,Q� RUGHU� WR� UHGXFHFXVWRPHUV¶� SULYDF\� IHDUV�� D� UHWDLO� FRPSDQ\� VKRXOG� LQYHVW� LQ� SURSHU� FRPPXQLFDWLRQ� WRFXVWRPHUV� DERXW� SULYDF\� SURWHFWLRQ� JXDUDQWHHV� DQG� WKH� FRQVWUDLQWV� RQ� GDWD� XVDJH� �3KHOSV�1RZDN��DQG�)HUUHOO�������
������/LPLWDWLRQV�DQG�IXUWKHU�UHVHDUFK
:H�XQGHUWRRN�D�PDUNHW�ZLGH�VWXG\�RI�DOO�OR\DOW\�SURJUDPV�LQ�WKH�'XWFK�VXSHUPDUNHW�LQGXVWU\DQG�IRXQG�RYHUDOO�SRVLWLYH�HIIHFWV�RI�SURJUDPV�RQ�VKDUH�RI�ZDOOHW��*LYHQ�WKDW�WKH�UHODWLRQVKLS
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SURQHQHVV�DQG�SURGXFW�FDWHJRU\�LQYROYHPHQW�RI�FRQVXPHUV�LV� ORZ�LQ�WKLV� LQGXVWU\��ZH�FRXOGH[SHFW�WKHVH�HIIHFWV�WR�EH�HYHQ�ODUJHU�LQ�RWKHU�LQGXVWULHV��VXFK�DV�FORWKLQJ�UHWDLOLQJ��'H�:XOI�2GHNHUNHQ�6FKU|GHU��DQG�,DFFREXFFL��������)XUWKHU��WKH�OR\DOW\�SURJUDPV�DUH�IDLUO\�EDVLF�DQGFRXOG� EH� HYHQ�PRUH� HIIHFWLYH� LI� WKH� OR\DOW\� LQFHQWLYHV� DUH� IXUWKHU� UHILQHG� �ZLWK� SURJUHVVLYHVDYLQJ�SRLQW�VFKHGXOHV�RU�FXVWRPHU�WLHUV��IRU�H[DPSOH���0RUH�UHVHDUFK�LV�UHTXLUHG�DV�ZHOO�RQWKH� HIIHFWV� RI� VRFLDO� EHQHILWV� �H�J�� VSHFLDO� VKRSSLQJ� QLJKWV� RU� QHZVOHWWHUV� IRU� PHPEHUV�� RQDIIHFWLYH�FRPPLWPHQW�DQG�FXVWRPHU�OR\DOW\�:H� IRFXV� RQ� VKDUH�RI�ZDOOHW� DV� RXU� GHSHQGHQW� YDULDEOH�� EXW� OR\DOW\� SURJUDPV�PLJKWDOVR� DIIHFW� WRWDO� FDWHJRU\� H[SHQGLWXUHV�� ,Q� IDFW�� .RSDOOH� DQG� 1HVOLQ� ������ ILQG� WKDW� WKHHODVWLFLW\�RI�FDWHJRU\�GHPDQG�FDQ�EH�RQH�RI�WKH�GULYHUV�RI�OR\DOW\�SURJUDP�VXFFHVV��7KLV�WRSLFLV�GHILQLWHO\�ZRUWK�IXUWKHU�HPSLULFDO�VWXG\��:H�EHOLHYH�WKDW�WKH�LVVXH�RI�FDWHJRU\�HODVWLFLW\�LVHVSHFLDOO\� UHOHYDQW� IRU� VKRSSLQJ� JRRGV� �VXFK� DV� DSSDUHO��� DQG� OHVV� UHOHYDQW� IRU� JURFHU\SURGXFWV�WKDW�DUH�WKH�WRSLF�RI�WKLV�VWXG\�)XUWKHU�� VKDUH�RI�ZDOOHW� LV� D� EHKDYLRUDO� OR\DOW\� PHDVXUH�� DQG� WKH� GHYHORSPHQW� RIDWWLWXGLQDO� OR\DOW\� LV� DOVR� UHOHYDQW� �<L� DQG� -HRQ� �������%HKDYLRUDO� OR\DOW\� QRW� VXSSRUWHG� E\DWWLWXGLQDO�OR\DOW\�LV�VSXULRXV��'LFN�DQG�%DVX��������LQ�WKH�VHQVH�WKDW�LW�FDQ�HDVLO\�EH�DWWDFNHGE\�FRPSHWLWRUV��0RUH�UHVHDUFK�LV�QHHGHG�LQWR�WKH�H[WHQW�WR�ZKLFK�DWWLWXGLQDO�YHUVXV�EHKDYLRUDOOR\DOW\� LV�HQKDQFHG�E\� OR\DOW\�SURJUDPV��$OVR�RI� LQWHUHVW� LV� WKH�TXHVWLRQ� WR�ZKDW� H[WHQW� WKHYDULRXV� GULYHUV� �HFRQRPLF�� SV\FKRORJLFDO�� DQG� VRFLDO�� SOD\� D� PHGLDWLQJ� UROH� LQ� IRUPLQJEHKDYLRUDO�OR\DOW\��,Q�SDUWLFXODU��LW�ZRXOG�EH�LQWHUHVWLQJ�WR�VWXG\�WKH�SURSRVHG�GHYHORSPHQW�RIEHORQJLQJ��LGHQWLILFDWLRQ�RU�UHFLSURFLW\��$�IUXLWIXO�H[WHQVLRQ�WR�FXUUHQW�UHVHDUFK�RQ�WKHVH�LVVXHVZRXOG�EH�DQ�H[DPLQDWLRQ�RI�KRZ�FXVWRPHUV�GHDO�ZLWK�PXOWLSOH�PHPEHUVKLSV��+RZ�GR�SRVLWLYHDWWLWXGHV� WRZDUGV� D� FRPSDQ\� GHYHORS� LI� VHYHUDO� FRPSDQLHV� SURYLGH� OR\DOW\� EHQHILWV� DW� WKHVDPH�WLPH"$QRWKHU�OLPLWDWLRQ�RI�RXU�VWXG\�LV�WKDW�ZH�ZHUH�QRW�DEOH�WR�LQFRUSRUDWH�DOO�FRVWV�UHODWHGWR� WKH� OR\DOW\� SURJUDP��:H� VWXGLHG� WKH� SURILWDELOLW\� RI� OR\DOW\� SURJUDPV� E\�PHDVXULQJ� WKHHIIHFWV� RQ� SXUFKDVH� EHKDYLRU� YHUVXV� WKH� UHZDUGLQJ� FRVWV�� +RZHYHU�� D� OR\DOW\� SURJUDP� DOVRLQFRUSRUDWHV� PDLQWHQDQFH� FRVWV�� VXFK� DV� RSHUDWLRQ� RI� GDWD� ZDUHKRXVHV�� DGPLQLVWUDWLRQ� RIUHZDUGV�� ORJLVWLFV� RI� DYDLODELOLW\� RI� WKH� UHZDUGV� LQ� WKH� VWRUHV�� HWF�� :H� KDG� QR� DFFHVV� WRHVWLPDWHV�RI�VXFK�FRVWV��ZKLFK�PLJKW�GLPLQLVK�WKH�SURILWDELOLW\�RI� WKH�OR\DOW\�SURJUDPV�HYHQIXUWKHU��2Q�WKH�RWKHU�KDQG��ZH�DVVXPHG�WKDW�DOO�VDYLQJ�SRLQWV�ZHUH�UHGHHPHG��ZKLFK�LV�XVXDOO\
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QRW� WKH� FDVH� �'Uq]H� DQG� +RFK� ������� +RZHYHU�� RXU� FXUUHQW� EHQHILW�FRVW� FRPSDULVRQ� PD\UHYHDO� WR� ZKDW� H[WHQW� DGGLWLRQDO� UHYHQXHV� FRPSHQVDWH� WKH� DGGLWLRQDO� UHZDUGV� JLYHQ� WR� WKHFXVWRPHU�6RPH�DGGLWLRQDO�EHQHILWV�PD\�EH�GHULYHG�IURP�WKH�OR\DOW\�SURJUDP�DV�ZHOO��2XU�VWXG\IRFXVHG�RQ�OR\DOW\�SURJUDPV�DV�D�PHDQV�RI�LPSURYLQJ�OR\DO�EHKDYLRU��EXW�GLG�QRW�FRQVLGHU�WKDWD�FRPSDQ\�PLJKW�EH�PRWLYDWHG�WR�LQWURGXFH�D�OR\DOW\�SURJUDP�LQ�RUGHU�WR�REWDLQ�SXUFKDVH�GDWD�'D\�������0DXUL�������2YHUDOO��WKLV�UHVHDUFK�VKRZV�WKDW�OR\DOW\�SURJUDPV�DUH�HIIHFWLYH��HVSHFLDOO\�ZKHQ�WKH\SURYLGH�YDOXH� WKURXJK�VDYLQJ� IHDWXUHV��7KH� HIIHFWV�DUH�HDVLO\�RYHUHVWLPDWHG��KRZHYHU��ZKHQELODWHUDO�FDXVDOLW\� LV� LJQRUHG��7DNLQJ� LQWR�DFFRXQW�FRVWV� LV� HVVHQWLDO� WR�HYDOXDWH�QRW�RQO\� WKHHIIHFWLYHQHVV�EXW�DOVR�WKH�SURILWDELOLW\�RI�OR\DOW\�SURJUDPV�
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&KDSWHU��7KH� G\QDPLF� LQIOXHQFH� RI� OR\DOW\� UHZDUGV� RQFXVWRPHU�SXUFKDVHV
����,QWURGXFWLRQ
7KH�&XVWRPHU�5HODWLRQVKLS�0DQDJHPHQW�SDUDGLJP�KDV�WDXJKW�PDUNHWHUV�QRW� WR�FRQVLGHU�DQGWUHDW� DOO� FXVWRPHUV� DV� HTXDO�� 6LQFH� H[LVWLQJ� FXVWRPHUV� DUH� XQHTXDO� LQ� SURILWDELOLW\�GLIIHUHQWLDWLRQ�VKRXOG�LGHDOO\�DOVR�RFFXU�EHWZHHQ�WKHP��%HOO�HW�DO��������5XVW��=HLWKDPO��DQG/HPRQ� ������� 5HFHQW� GHYHORSPHQWV� VXFK� DV� H�FRPPHUFH� DQG� OR\DOW\� SURJUDPV� KDYHIDFLOLWDWHG�FXVWRPHU�GLIIHUHQWLDWLRQ�FRQVLGHUDEO\��%XW� LW� LV�QRW� VWUDLJKWIRUZDUG�KRZ�FXVWRPHUGLIIHUHQWLDWLRQ� VKRXOG� WDNH� SODFH��2Q� ILUVW� VLJKW�� LW� VHHPV� RSWLPDO� WR� VSHQG�PRVW�PDUNHWLQJHIIRUWV� WR� WKH� FRPSDQ\¶V� EHVW� FXVWRPHUV� �0XOKHUQ� ������� ,GHDOO\�� OR\DO� FXVWRPHUV� HQWHU� DYLUWXDO�F\FOH�LQ�ZKLFK�UHZDUGV�DQG�VDWLVIDFWLRQ�ZLWK�SUHYLRXV�WUDQVDFWLRQV�HQKDQFH�OR\DOW\�LQIXWXUH� SHULRGV� �2OLYHU� ������5HLQDUW]� DQG�.XPDU� ������� )XUWKHUPRUH�� UHZDUGLQJ� FXVWRPHUVIRU�ZLVKIXO�EHKDYLRU�SURYLGHV� WKHP�ZLWK�SURSHU�EHKDYLRUDO� LQFHQWLYHV� �5HLFKKHOG��������2QWKH� RWKHU� KDQG�� LW� FDQ� DOVR� EH� DUJXHG� WKDW� WKH� EHVW� RIIHUV� VKRXOG� EH�PDGH� WRZDUGV� GLVOR\DOFXVWRPHUV��EHFDXVH�WKH\�KDYH�ORZHU�UHVHUYDWLRQ�SULFHV�DQG�DUH�PRUH�SULFH�VHQVLWLYH�WKDQ�OR\DOFXVWRPHUV� �)HLQEHUJ��.ULVKQD�� DQG� =KDQJ� �������0RUHRYHU�� EHFDXVH� FXVWRPHU� H[SHQGLWXUHVKDYH� D� QDWXUDO� FHLOLQJ�� GLVOR\DO� FXVWRPHUV� PD\� KDYH� EHWWHU� SRWHQWLDO� IRU� LQFUHPHQWDO� VDOHV�%ROWRQ�� /HPRQ�� DQG�9HUKRHI� ������+RJDQ� HW� DO�� ������� 2YHUDOO�� LW� LV� XQFOHDU� ZKHWKHU� WKHPDUJLQDO�EHQHILWV�RI�UHZDUGLQJ�FXVWRPHUV�DUH�KLJKHVW�DPRQJ�WKH�EHVW�VSHQGLQJ�FXVWRPHUV�7R�LOOXVWUDWH� WKH�FRQFHSW�RI�GLIIHUHQWLDWLRQ�EHWZHHQ�FXVWRPHUV��FRQVLGHU� WKH�FDVH�RI�DFORWKLQJ�UHWDLOHU�WKDW�RSHUDWHV�D�OR\DOW\�SURJUDP��7KLV�OR\DOW\�SURJUDP�RIIHUV�D�VDYLQJ�IHDWXUH�WKURXJK� ZKLFK� PHPEHU� FXVWRPHUV� DUH� UHZDUGHG� ZLWK� VWRUH� YRXFKHUV� IRU� DFFXPXODWHGSXUFKDVHV�LQ�WKH�SDVW��7KH�VWRUH�YRXFKHU�FDQ�EH�VSHQW�RQ�WKH�HQWLUH�DVVRUWPHQW��ZKLFK�DYRLGVFXVWRPHU�VSHFLILF� SUHIHUHQFHV� IRU� LW�� 7KH� YRXFKHU¶V� IDFH� YDOXH� GHSHQGV� SRVLWLYHO\� RQ� WKHFXVWRPHU¶V�DFFXPXODWHG�VDYLQJ�SRLQWV��VR�WKDW�PRVW�UHZDUGV�DUH�JLYHQ�WR�WKH�EHVW�FXVWRPHUV�
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7KH�OR\DOW\�SURJUDP�KDV�LQ�SULQFLSOH�DQ� LQGHILQLWH� OLIHWLPH��VR� WKDW�GLIIHUHQW�³VDYLQJ�F\FOHV´IROORZ�HDFK�RWKHU��7KH�OR\DOW\�SURJUDP�IXQFWLRQV�WKXV�DV�D�ORQJ�WHUP�WRRO�WKDW�DLPV�WR�HQKDQFHFXVWRPHU�SURILWDELOLW\�VWUXFWXUDOO\��7KLV�FKDSWHU�XVHV�WKH�FDVH�RI�WKH�UHWDLOHU¶V�OR\DOW\�SURJUDPWR� FRQGXFW� DQ� LQGLYLGXDO�OHYHO�� ORQJLWXGLQDO� VWXG\� RI� WKH� HIIHFWV� RI� UHZDUGLQJ� RQ� SXUFKDVHEHKDYLRU��7KH�JRDO��WR�REWDLQ�HPSLULFDO�HYLGHQFH�RQ�ZKHWKHU�RU�QRW�LW�SD\V�RII�WR�UHZDUG�\RXUEHVW�FXVWRPHUV�([WDQW� HPSLULFDO� UHVHDUFK� KDV� VKRZQ� WKDW� D� OR\DOW\� SURJUDP� FDQ� EH� HIIHFWLYH� LQVWLPXODWLQJ� FXVWRPHU�SXUFKDVHV� �VHH�&KDSWHU�����%XW� VWXGLHV� DVVHVVLQJ� WKH�RYHUDOO� HIIHFWV�RIOR\DOW\� SURJUDPV� XVLQJ� DJJUHJDWH� SXUFKDVH� LQWHUYDOV� �VXFK� DV� LQ� &KDSWHUV� �� DQG� ��� %ROWRQ�.DQQDQ��DQG�%UDPOHWW�������0lJL�������9HUKRHI������ UHYHDO� OLWWOH� DERXW� WKH� HIIHFWV�RI� DQLQGLYLGXDO�FXVWRPHU�VSHFLILF�UHZDUG�RQ�GLVWLQFW�SXUFKDVH�FRPSRQHQWV��$OVR�XQFOHDU�LV�ZKHWKHUOR\DOW\�UHZDUGV�HQKDQFH�FXVWRPHU�OLIHWLPH�YDOXH��-DLQ�DQG�6LQJK��������7DNLQJ�D� ORQJ�WHUPSHUVSHFWLYH�LV�LPSRUWDQW��EHFDXVH�D�VROLG�FXVWRPHU�EDVH�FDQ�IXQFWLRQ�DV�D�NH\�SURILW�GULYHU�WRWKH�FRPSDQ\��%HOO�HW�DO��������6ULYDVWDYD��6KHUYDQL��DQG�)DKH\�������,Q�RUGHU�WR�H[SORUH�WKH�IXOO�SRWHQWLDO�RI�D�OR\DOW\�SURJUDP�UHZDUG��WKLV�VWXG\�IRFXVHV�RQD�GHOD\HG�SURGXFW�UHODWHG�UHZDUG����VSHFLILFDOO\��RQ�D�YRXFKHU�WR�EH�XVHG�RQ�WKH�UHWDLOHU¶V�RZQDVVRUWPHQW�� 7KH� VWRUH� YRXFKHUV� DUH� GHOD\HG� UHZDUGV�� EHFDXVH� WKH\� DUH� QRW� JLYHQ� DW� HYHU\SXUFKDVH�RFFDVLRQ��EXW�DIWHU�D�VXP�RI�SXUFKDVHV�KDYH�EHHQ�PDGH��2
%ULHQ�DQG�-RQHV�������'HOD\HG� OR\DOW\� UHZDUGV� VXFK� DV� WKRVH� JLYHQ�XQGHU� D� VDYLQJ�SURJUDP� DUH� IRXQG� WR�EH�PRUHHIIHFWLYH� WKDQ� LPPHGLDWH� UHZDUGV� VXFK� DV�SULFH�SURPRWLRQV� �&KDSWHUV��� DQG����<L� DQG� -HRQ�������)XUWKHU��UHZDUGV�VWLPXODWH�FXVWRPHU�OR\DOW\�PRVW�HIIHFWLYHO\�ZKHQ�WKH\�DUH�UHODWHG�WRWKH� FRUH� SURGXFW�� EHFDXVH� WKHVH� DUH� EHWWHU� DEOH� WR� DWWUDFW� FXVWRPHU¶V� LQWHUHVW� DQG� WR� VXSSRUWSRVLWLYH� DVVRFLDWLRQV� ZLWK� WKH� FRUH� SURGXFW� �5RHKP�� %ROPDQ� 3XOOLQV�� DQG� 5RHKP� ������2YHUDOO��REWDLQLQJ�UHZDUGV�FDQ�EH�KLJKO\�DSSHDOLQJ�WR�FXVWRPHUV��+VHH�HW�DO���������7KH\�WHQGWR� UHVSRQG�SRVLWLYHO\� WR� UHODWLYHO\� VPDOO� UHZDUGV�RIIHUHG�E\� WKH� VWRUH��ZKLFK� LQ� UHWXUQ� JDLQVDGGLWLRQDO�SURILWV�IURP�WKH�FXVWRPHU�7KH�VWRUH�YRXFKHU�DV�VWXGLHG�KHUH�UHVHPEOHV�ZLWK�D�GLUHFW�PDLO�FRXSRQ��EHFDXVH�ERWKSURYLGH�WKH�FXVWRPHU�ZLWK�D�GLVFRXQW�FHUWLILFDWH�YDOLG�IRU�D�VSHFLILHG�SHULRG�RI� WLPH� WKURXJKWKH�PDLO��%XW�VHYHUDO�LPSRUWDQW�GLIIHUHQFHV�H[LVW�DV�ZHOO��)LUVW��WKH�YRXFKHU�FDQ�EH�XVHG�RQ�WKHHQWLUH�DVVRUWPHQW��ZKHUHDV�D�FRXSRQ�HQWLWOHV�WKH�EHDUHU�WR�D�VWDWHG�VDYLQJ�RQ�WKH�SXUFKDVH�RI�DVSHFLILF�SURGXFW��.RWOHU�������S�������6HFRQG��WKH�IDFH�YDOXH�RI�WKH�YRXFKHU�LV�KLJKHU�DQG�WKH



��

UHGHPSWLRQ�SHULRG�LV� ORQJHU� WKDQ�IRU�D� W\SLFDO�GLUHFW�PDLO�FRXSRQ��1+&�3URPRWLRQ�6HUYLFHV������ UHSRUW�DQ�DYHUDJH�IDFH�YDOXH�RI��������IRU�FRXSRQV��ZKHUHDV�WKH�YRXFKHU�ZH�VWXG\�KDVD�PLQLPDO�YDOXH�RI�¼����,Q�DGGLWLRQ��FXVWRPHUV�H[SOLFLWO\�NQRZ�KRZ�WKH\�DUH�VHOHFWHG�IRU�WKHYRXFKHU� DQG� ZKDW� GHWHUPLQHV� WKH� YRXFKHU¶V� IDFH� YDOXH�� )LQDOO\�� WKH� YRXFKHU� LV� SDUW� RI� DFRQWLQXRXV�SURJUDP��DQG�WKH�UHZDUGLQJ�UHSHDWV�LWVHOI�RYHU�WLPH�2XU�VWXG\�FRQWULEXWHV�WR�WKH�OLWHUDWXUH�LQ�WKH�IROORZLQJ�ZD\V��0RVW�EURDGO\�IRUPXODWHG�WKLV� VWXG\� SURYLGHV� HPSLULFDO� LQVLJKW� LQWR� WKH� TXHVWLRQ� ZKHWKHU� WKH� PDUJLQDO� EHQHILWV� RILQYHVWLQJ�LQ�JRRG�FXVWRPHUV�DUH� LQGHHG�KLJKHVW��DV� LV�RIWHQ�VXJJHVWHG��:H�GR� WKLV� WKURXJK�DG\QDPLF�FXVWRPHU�VSHFLILF�VWXG\�RQ�WKH�LQIOXHQFH�RI�D�VWRUH�YRXFKHU�JLYHQ�WR�FXVWRPHUV�DV�DOR\DOW\� SURJUDP� UHZDUG�� 7KXV�� PRUH� VSHFLILFDOO\�� ZH� REWDLQ� LQVLJKW� LQWR� WKH� HIIHFWV� RI� WKHUHZDUGLQJ� FRPSRQHQW� RI� D� OR\DOW\� SURJUDP�� )LQDOO\�� DW� DQ� HYHQ� PRUH� VSHFLILF� OHYHO�� ZHDQDO\]H� VWRUH� YRXFKHUV�� D� PDUNHWLQJ�YHKLFOH� WKDW� KDV� UHFHLYHG� OLWWOH� DWWHQWLRQ� XQWLO� QRZ�5HIHUULQJ� WR� WKH� UHVHDUFK� TXHVWLRQV� IRUPXODWHG� LQ� &KDSWHU� ��� WKH� VWXG\� DGGUHVVHV� WKHHIIHFWLYHQHVV� DQG� SURILWDELOLW\� RI� OR\DOW\� SURJUDPV� �UHVHDUFK� TXHVWLRQ� ���� ,Q� FRQWUDVW� ZLWK&KDSWHUV���DQG����ZH�QRZ�VWXG\�WKH�G\QDPLF�HIIHFWV�RI�D�VSHFLILF�OR\DOW\�UHZDUG�UDWKHU�WKDQWKH�RYHUDOO�HIIHFW�RI�D�FRPSOHWH�OR\DOW\�SURJUDP�DW�D�FHUWDLQ�SRLQW�LQ�WLPH�7KH�UHVW�RI�WKLV�FKDSWHU�LV�VWUXFWXUHG�DV�IROORZV��6HFWLRQ�����SUHVHQWV�WKH�GDWD�XVHG�IRUWKH�HPSLULFDO�VWXG\�DQG�SURYLGHV�GHVFULSWLYH�VWDWLVWLFV��&RXSRQ�OLWHUDWXUH�KDV�GHDOW�HVVHQWLDOO\ZLWK� WZR� LVVXHV� �%DZD� ������� ��� UHGHPSWLRQ� EHKDYLRU�� DQG� ��� WKH� LQIOXHQFH� RI� FRXSRQV� RQSXUFKDVH�EHKDYLRU��6HFWLRQ�����SURYLGHV�HPSLULFDO�HYLGHQFH�RQ�YRXFKHU�UHGHPSWLRQ�EHKDYLRU�WKH� UHPDLQLQJ� SDUW� RI� WKH� FKDSWHU� LV� GHGLFDWHG� WR� WKH� LQIOXHQFH� RI� YRXFKHUV� RQ� SXUFKDVHEHKDYLRU��6HFWLRQ�����VHWV�RXW�D�UHVHDUFK�IUDPHZRUN�IRU�WKH�DQDO\VLV�RI�YRXFKHUV�RQ�SXUFKDVHEHKDYLRU�DQG� FXVWRPHU� OLIHWLPH�YDOXH�� VHFWLRQ�����SUHVHQWV� WKH�HPSLULFDO�PRGHO��6HFWLRQ����VKRZV� WKH� UHVXOWV� RI� WKH� HPSLULFDO� DQDO\VLV� DQG� FDOFXODWHV� WKH� LQIOXHQFH� RI� D� YRXFKHU� RQFXVWRPHU� OLIHWLPH� YDOXH� XQGHU� GLIIHUHQW� FLUFXPVWDQFHV�� 6HFWLRQ� ���� FRQFOXGHV� DQG� GLVFXVVHVWKH�LPSOLFDWLRQV�RI�WKH�VWXG\�
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����'DWD�GHVFULSWLRQ
������'DWD:H�XVH�GDWD�IURP�D�OR\DOW\�SURJUDP�RSHUDWHG�E\�D�'XWFK�FORWKLQJ�UHWDLOHU�ZLWK�DSSUR[LPDWHO\���RXWOHWV��7KH� UHWDLOHU� VHOOV�ZRPHQ¶V� DQG�PHQ¶V�ZHDU�� DQG� KDV� LQ� KDOI� RI� LWV� RXWOHWV� DOVR� DFKLOGUHQ¶V�FROOHFWLRQ��)RU�FRQILGHQWLDOLW\�UHDVRQV�ZH�FDQQRW�LGHQWLI\�WKH�QDPH�RI�WKH�FRPSDQ\�7KH� UHWDLOHU� KDV� D� OR\DOW\� SURJUDP� VLQFH� ������&XVWRPHUV� FDQ� HQUROO� DW� QR� FKDUJH�� DQG� WKHUHWDLOHU�DLPV�WR�DFKLHYH�D�KLJK�PHPEHUVKLS�UDWH�RQ� LWV� OR\DOW\�SURJUDP��/R\DOW\�FDUGKROGHUVFXUUHQWO\�DFFRXQW�IRU�DERXW�����RI�WKH�UHYHQXHV��$�VLQJOH�PHPEHUVKLS�DFFRXQWV�IRU�WKH�HQWLUHKRXVHKROG�$� NH\� FRPSRQHQW� RI� WKH� OR\DOW\� SURJUDP� LV� D� VDYLQJ� IHDWXUH�� ZKLFK� LV� GHVLJQHG� DVIROORZV��$�PHPEHU�FXVWRPHU�UHFHLYHV�RQH�VDYLQJ�SRLQW��ZLWK�YDOXH�¼�������IRU�HYHU\�¼���VSHQWRQ�QRQ�GLVFRXQWHG�LWHPV��SRLQWV�UHODWH�WR����RI�WKH�WUDQVDFWLRQ���7ZLFH�\HDUO\��FXVWRPHUV�ZLWK���RU�PRUH�VDYLQJ�SRLQWV�UHFHLYH�D�YRXFKHU�ZLWK�D�IDFH�YDOXH�HTXDO�WR�WKH�PRQHWDU\�YDOXH�RIWKH�VDYHG�SRLQWV��DQG�WKHLU�VDYLQJ�DFFRXQWV�UHWXUQ�WR�]HUR��7KH�YRXFKHU�LV�YDOLG�IRU�VL[�PRQWKV�DQG�FDQ�EH�XVHG�RQ�WKH�HQWLUH�DVVRUWPHQW��9RXFKHUV�PD\�EH�XVHG�RQ�SURGXFWV�KLJKHU��HTXDOO\�RU� ORZHU� SULFHG� WKDQ� WKH� YRXFKHU¶V� IDFH� YDOXH�� WKRXJK� QR� FDVK� UHWXUQV� WDNH� SODFH�� $QRWKHUFRPSRQHQW� RI� WKH� OR\DOW\� SURJUDP� FRQVLVWV� RI� UHJXODU� GLUHFW� PDLOLQJV� WR� PHPEHUV� ZLWKDVVRUWPHQW� LQIRUPDWLRQ� DQG� DQQRXQFHPHQWV� RI� VSHFLDO� RIIHUV� RU� XSFRPLQJ� VDOHV�� ([FOXVLYHSULFH�SURPRWLRQV�IRU�OR\DOW\�SURJUDP�PHPEHUV�DUH�JLYHQ�LQFLGHQWDOO\�:HHNO\� GDWD� RQ� FXVWRPHU� SXUFKDVHV� DQG� PDUNHWLQJ� LQVWUXPHQWV� DUH� DYDLODEOH� RYHUDOPRVW�WKUHH�\HDUV���������������XQWLO�ZHHN������7KH�GDWD�LQFOXGH�FXVWRPHU�OHYHO�LQIRUPDWLRQRQ� WKH� SRVVHVVLRQ� DQG� XVDJH� RI� YRXFKHUV�� DV� ZHOO� DV� WKH� YRXFKHUV¶� IDFH� YDOXH�� 7KH� LQLWLDOVXEVFULSWLRQ�GDWH�RI�HDFK�OR\DOW\�SURJUDP�PHPEHU�LV�DOVR�UHJLVWHUHG��$OVR�NQRZQ�LV�WR�ZKLFKFXVWRPHUV� DQG� LQ� ZKLFK� ZHHNV�� WKH� UHWDLOHU� VHQGV� GLUHFW� PDLOLQJV� DQG� GRRU�WR�GRRU� IO\HUV�0RVW�GLUHFW�PDLO��DQG�GRRU�WR�GRRU�IROGHU�FDPSDLJQV�ODVW�IRU� WZR�ZHHNV��)RU� WKH�SXUSRVH�RIRXU�VWXG\��ZH�XVH�SXUFKDVH�GDWD�WKDW�FRYHU�H[DFWO\�IRXU�UHGHPSWLRQ�SHULRGV��IURP�������ZHHN���� XQWLO� ����� �ZHHN� ����� 7KH� SUHFHGLQJ� ZHHNV� ������� ZHHNV� ������ DUH� XVHG� DV� DQLQLWLDOL]DWLRQ�SHULRG�WR�RSHUDWLRQDOL]H�ODJJHG�YDULDEOHV��VHH�)LJXUH�����IRU�D�UHSUHVHQWDWLRQ�RIWKH�REVHUYDWLRQ�SHULRG��
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)LJXUH�����2EVHUYDWLRQ�SHULRG

,QLWLDOL]DWLRQ�SHULRG 3HULRG���9RXFKHU���YDOLG 3HULRG���9RXFKHU���YDOLG 3HULRG���9RXFKHU���YDOLG 3HULRG���9RXFKHU���YDOLG

5HZDUGLQJ�� 5HZDUGLQJ��5HZDUGLQJ��

���� ���� ����

5HZDUGLQJ�� 5HZDUGLQJ��

2EVHUYDWLRQ�SHULRG
:H�XVH�WKH�SXUFKDVH�GDWD�RI�WKRVH�FXVWRPHUV�ZKR�UHFHLYHG�DW�OHDVW�RQH�YRXFKHU�GXULQJWKH�REVHUYDWLRQ�SHULRG��DQG�PDGH�DW� OHDVW�RQH�SXUFKDVH�GXULQJ�WKH�LQLWLDOL]DWLRQ�SHULRG���7KHVDPSOH�FRQVLVWV�RI��������FXVWRPHUV�

������'HVFULSWLYH�VWDWLVWLFV7KH�FXVWRPHU�SXUFKDVH�GHFLVLRQ�FDQ�EH�GHFRPSRVHG�LQWR�SXUFKDVH�LQFLGHQFH��ZKHWKHU�RU�QRW�DFXVWRPHU�PDNHV�D�WUDQVDFWLRQ�LQ�D�FHUWDLQ�ZHHN��DQG�SXUFKDVH�TXDQWLW\��WUDQVDFWLRQDO�YDOXH�LQHXURV� JLYHQ� WKDW� D� WUDQVDFWLRQ� KDV� EHHQ� PDGH���� 2Q� DYHUDJH�� D� KRXVHKROG� PDNHV� ����WUDQVDFWLRQV�SHU�\HDU��V�G���������7KH�DYHUDJH�SXUFKDVH�TXDQWLW\�SHU�WUDQVDFWLRQ�LV�¼��������V�G�������� 7KH�GDWD�LQFOXGH���������WUDQVDFWLRQV��DQG�RQ�������RI�WKHVH�WUDQVDFWLRQV�D�YRXFKHU�LVXVHG� �������� WUDQVDFWLRQV��� 7UDQVDFWLRQV� PDGH� ZLWK� D� YRXFKHU� KDYH� D� KLJKHU� WUDQVDFWLRQDOYDOXH�WKDQ�RWKHU�µQRUPDO¶�WUDQVDFWLRQV��PHDQ�YDOXHV��¼�������YHUVXV�¼��������W� �±�������S���������:KHQ�WKH�YRXFKHU¶V�IDFH�YDOXH�LV�VXEWUDFWHG�IURP�WKH�WUDQVDFWLRQDO�YDOXH��\LHOGLQJ�WKH
� 7KH�VHFRQG�FRQGLWLRQ�ZDV�QHFHVVDU\�WR�RSHUDWLRQDOL]H�DOO�ODJJHG�YDULDEOHV�� ,W�LV�SRVVLEOH�WKDW�D�FXVWRPHU�PDNHV�PRUH�WKDQ�RQH�WUDQVDFWLRQ�LQ�D�FHUWDLQ�ZHHN��EXW�WKLV�DSSHDUHG�RQO\�UDUHO\�:KHQ�ZH�VSHDN�RI�D�WUDQVDFWLRQ��ZH�DFWXDOO\�PHDQ�DOO�WUDQVDFWLRQV�PDGH�ZLWKLQ�D�JLYHQ�ZHHN�
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UHYHQXHV�� WKH� GLIIHUHQFH� LV� PXFK� VPDOOHU�� EXW� VWLOO� SRVLWLYH� DQG� VLJQLILFDQW� �PHDQ� YDOXHV� ¼������YHUVXV�¼��������W  �±������S���������:KHQ�D�YRXFKHU�PDLOLQJ� WDNHV�SODFH�� DSSUR[LPDWHO\� ������RI� WKH� VDPSOH� FXVWRPHUVUHFHLYH� D� YRXFKHU� �9��� ������� 9��� ������� 9��� ������� 9��� �������� 7DEOH� ���� VKRZV� WKHQXPEHU�RI�YRXFKHUV�UHFHLYHG�DQG�UHGHHPHG�SHU�FXVWRPHU�GXULQJ� WKH�REVHUYDWLRQ�SHULRG��2QDYHUDJH��D�FXVWRPHU�UHFHLYHV������YRXFKHUV��V�G���������2QO\�D� OLPLWHG�QXPEHU�RI�FXVWRPHUV�������UHFHLYH�D�YRXFKHU�LQ�HDFK�SHULRG��7KH�YRXFKHUV�KDYH�DQ�DYHUDJH�IDFH�YDOXH�RI�¼������V�G�� ������� ���� RI� WKH� YRXFKHUV� KDYH� D� IDFH� YDOXH� RI� ¼� ����� RU� ORZHU�� DQG� ���� RI� WKHYRXFKHUV�¼�������RU�KLJKHU�
7DEOH�����5HFHLYLQJ�DQG�UHGHHPLQJ�VWRUH�YRXFKHUV��9RXFKHUV�UHFHLYHG ��9RXFKHUV�UHGHHPHG�����7RWDO

������������������������

����������������������������

��������������������������

�����������������������������
)XUWKHU��WKH�UHWDLOHU�FDUULHV�RXW�DSSUR[LPDWHO\����GLUHFW�PDLO�FDPSDLJQV�SHU�\HDU�VROHO\WDUJHWHG� WR� OR\DOW\� SURJUDP�PHPEHUV��$� FDPSDLJQ� WDUJHWV� RQ� DYHUDJH� ������ RI� WKH� OR\DOW\SURJUDP�PHPEHUV��EXW�WKLV�UDWH�YDULHV�FRQVLGHUDEO\�EHWZHHQ�WKH�GLIIHUHQW�FDPSDLJQV��EHWZHHQ�����DQG���������$�FXVWRPHU�UHFHLYHV�RQ�DYHUDJH������GLUHFW�PDLOV�SHU�\HDU��V�G���������ZLWKD�PLQLPXP�RI�����DQG�D�PD[LPXP�RI������PDLOV�SHU�\HDU��,Q�DGGLWLRQ��WKH�UHWDLOHU�VHQGV�GRRU�WR�GRRU�IO\HUV�WR�VHOHFWHG�DUHDV��EDVHG�RQ�SRVWDO�FRGHV��DERXW�IRXU�WLPHV�SHU�\HDU��2YHU����RI�WKH�VDPSOH�KRXVHKROGV�OLYH�LQ�DUHDV�ZKHUH�GRRU�WR�GRRU�IO\HUV�DUH�GHOLYHUHG�7KH�QH[W�VHFWLRQ�SURYLGHV�GHVFULSWLYH�LQIRUPDWLRQ�DQG�HVWLPDWHV�D�UDQGRP�HIIHFWV�ORJLWPRGHO�RQ�WKH�TXHVWLRQ��ZKHWKHU��ZKHQ��DQG�E\�ZKRP�DUH�YRXFKHUV�UHGHHPHG"
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����9RXFKHU�UHGHPSWLRQ
������9RXFKHU�UHGHPSWLRQ�UDWH7KH�UHGHPSWLRQ�UDWH�LV�RYHUDOO��������9����������9����������9����������9�����������7KLVSHUFHQWDJH�LV�KLJK�FRPSDUHG�WR�WKH�DYHUDJH�UHGHPSWLRQ�UDWH�IRU�GLUHFW�PDLO�FRXSRQV��ZKLFK�LVDURXQG� ��� �%DZD� ������� 7KH� KLJK� UHGHPSWLRQ� SHUFHQWDJH� LV� QRW� FRPSOHWHO\� VXUSULVLQJ�KRZHYHU�� JLYHQ� WKH� QDWXUH� RI� WKH� YRXFKHU�PDLOLQJ��&XVWRPHUV� FDQ� DQWLFLSDWH� RQ� UHFHLYLQJ� DYRXFKHU��WKH\�NQRZ�WKDW�WKH\�KDYH�µHDUQHG¶�WKH�YRXFKHU�E\�SUHYLRXV�SXUFKDVH�EHKDYLRU��DQGWKH�YRXFKHU� LV� VHOHFWLYH� DQG� SHUVRQDOL]HG�� )XUWKHU�� WKH� YRXFKHU¶V� IDFH� YDOXH� LV� FRQVLGHUDEO\KLJKHU�WKDQ�IRU�D�W\SLFDO�FRXSRQ��DQG�LW�FDQ�EH�XVHG�RQ�WKH�HQWLUH�DVVRUWPHQW�UDWKHU�WKDQ�IRU�DVSHFLILF�LWHP�7R� H[SODLQ� ZKLFK� YRXFKHUV� DUH� UHGHHPHG� �DQG� ZKLFK� QRW��� ZH� HVWLPDWH� D� UDQGRP�HIIHFWV�ORJLW�PRGHO��7KH�GHSHQGHQW�YDULDEOH�LQ�WKH�PRGHO�LV�WKH�GLFKRWRPRXV�YDULDEOH�YRXFKHUUHGHPSWLRQ��95LS���ZKLFK�UHSUHVHQWV�ZKHWKHU�KRXVHKROG� L UHGHHPV�D�YRXFKHU� LQ�SHULRG�S ���ZHHNV���:H�PRGHO� WKH� UHGHPSWLRQ�GHFLVLRQ�FRQGLWLRQDO�RQ� WKH� IDFW� WKDW�D�YRXFKHU� LV� LQGHHGREWDLQHG�E\�WKLV�KRXVHKROG�LQ�WKH�JLYHQ�SHULRG��:H�H[SODLQ�YRXFKHU�UHGHPSWLRQ�RXW�RI�D�VHW�RIH[SODQDWRU\�YDULDEOHV�DQG�D�FRQVWDQW��;LS���%HFDXVH�IRU�������RI�WKH�KRXVHKROGV�ZH�KDYH�PRUHWKDQ� RQH� REVHUYDWLRQ�� WKH�PRGHO� DFFRXQWV� IRU� XQREVHUYHG� KRXVHKROG� KHWHURJHQHLW\� WKURXJKUDQGRP�HIIHFWV��7KH� UDQGRP�HIIHFWV� DSSURDFK� DVVXPHV� WKDW� WKH� KHWHURJHQHLW\� RI� KRXVHKROGVFDQ�EH�WUHDWHG�DV�GUDZLQJV�IURP�D�GLVWULEXWLRQ��ZLWK�D�PHDQ�HTXDO�WR�WKH�FRQVWDQW�WHUP�DQG�DYDULDQFH�XL �9HUEHHN�������S�������(TXDWLRQ�������GHQRWHV�WKH�PRGHO��7DEOH�����WKH�UHVXOWV�
����� ��LILS

  �� LSLLSLS 92X;95 HE

� LS95 LI� �
 tLS95 �
� LS95 LI� �
 �LS95 �

ZKHUH ������������������   SL �95LS  9RXFKHU�UHGHHPHG�E\�KRXVHKROG�L LQ�SHULRG�S ������92LS  9RXFKHU�SRVVHVVHG�E\�KRXVHKROG�L LQ�SHULRG�S ������
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7DEOH�����5DQGRP�HIIHFWV�ORJLW�PRGHO�IRU�YRXFKHU�UHGHPSWLRQ3DUDPHWHU(VWLPDWH W�YDOXH
&RQVWDQW)DFH�9DOXH9RXFKHU�XVHG�LQ�SUHYLRXV�SHULRG9RXFKHU�REWDLQHG��EXW�XQXVHG�LQ�SUHYLRXVSHULRG��'LUHFW�0DLOLQJV0HPEHUVKLS�'XUDWLRQ
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7KH�PRGHO� LV� RYHUDOO� VLJQLILFDQW� �$�  � �������� S �� ������� DQG� FOHDUO\� RXWSHUIRUPV� DVLPLODU�PRGHO�ZLWKRXW�XQREVHUYHG�KHWHURJHQHLW\��$�  ��������S ���������$V�UHSUHVHQWHG�E\�WKHYDULDEOH� !�� ������ RI� WKH� XQH[SODLQHG� YDULDQFH� FRPHV� IURP� KRXVHKROG� KHWHURJHQHLW\�� $OOSDUDPHWHU�HVWLPDWHV�DUH�VLJQLILFDQW�RQ�WKH����OHYHO�$� SRVLWLYH� UHODWLRQ� H[LVWV� EHWZHHQ� IDFH� YDOXH� DQG� UHGHPSWLRQ� ���  � ������� 7KHUHGHHPHG�YRXFKHUV�KDYH�DQ�DYHUDJH�YDOXH�RI�¼�������WKH�QRQ�UHGHHPHG�YRXFKHUV�DQ�DYHUDJHYDOXH�RI�¼�������&RXSRQ�OLWHUDWXUH�KDV�HVWDEOLVKHG�WKDW�HVSHFLDOO\�QRQ�EX\HUV�DUH�VHQVLWLYH�WRIDFH� YDOXHV� �%DZD� DQG� 6KRHPDNHU� ������� RXU� GDWD� VKRZ� WKDW� DOVR� IRU� H[LVWLQJ� FXVWRPHUVYRXFKHU�UHGHPSWLRQ�LQFUHDVHV�ZLWK�IDFH�YDOXH�)XUWKHU�� D� FXVWRPHU� LV�PRUH� OLNHO\� WR� UHGHHP�ZKHQ� V�KH� UHGHHPHG� D� YRXFKHU� LQ� WKHSUHYLRXV� SHULRG� DV�ZHOO� ���  � �������$� QRQ�UHGHHPLQJ� KRXVHKROG� HLWKHU� GLG� QRW� UHFHLYH� WKHSUHYLRXV� YRXFKHU� RU� UHFHLYHG� EXW� GLG� QRW� UHGHHP� LW�� )RU� WKH� ODWWHU� JURXS� WKH� UHGHPSWLRQSUREDELOLW\�LV�VLJQLILFDQWO\�ORZHU�FRPSDUHG�WR�ERWK�JURXSV����  �±������DQG����í ��  �������W ��������S���������$SSDUHQWO\��VRPH�KRXVHKROGV�DUH�OR\DO��EXW�QRW�GHDO��RU�UHZDUG�SURQH��7KH



��

UHGHPSWLRQ�UDWH�LV�������IRU�FXVWRPHUV�ZKR�DOVR�UHGHHPHG�D�YRXFKHU�LQ�WKH�SUHYLRXV�SHULRG�������IRU�FXVWRPHUV�ZKR�GLG�QRW�UHGHHP�RU�UHFHLYH�D�YRXFKHU��DQG�������IRU�FXVWRPHUV�ZKRUHFHLYHG�EXW�GLG�QRW�UHGHHP�D�YRXFKHU�LQ�WKH�SUHYLRXV�SHULRG��)XUWKHU��D�FXVWRPHU�ZLWK�D�ORQJPHPEHUVKLS�GXUDWLRQ� LV� OHVV� OLNHO\� WR� UHGHHP�D�YRXFKHU� ���  �±�������:H�H[SHFWHG� OHDUQLQJHIIHFWV� DPRQJ� FXVWRPHUV�� OHDGLQJ� WR� EHWWHU� YRXFKHU� DQWLFLSDWLRQ� DQG� ULVLQJ� UHGHPSWLRQSUREDELOLWLHV� ZLWK� PHPEHUVKLS� WHQXUH�� $SSDUHQWO\�� QRW� PHPEHUVKLS� GXUDWLRQ� EXW� UHZDUGVUHGHPSWLRQ�LQ�WKH�UHFHQW�SDVW�VWLPXODWH�YRXFKHU�UHGHPSWLRQ�)LQDOO\�� D� SRVLWLYH� UHODWLRQ� LV� IRXQG� EHWZHHQ� WKH� QXPEHU� RI� GLUHFW�PDLOLQJV� UHFHLYHGDQG� YRXFKHU� UHGHPSWLRQ� ���  � �������� +RXVHKROGV� WKDW� UHGHHP� WKHLU� YRXFKHUV� UHFHLYHG� RQDYHUDJH�����GLUHFW�PDLOV�GXULQJ�WKH�UHGHPSWLRQ�SHULRG��WKH�QRQ�UHGHHPHUV�UHFHLYHG�����PDLOV�1RWH�WKDW�WKH�YRXFKHU¶V�IDFH�YDOXH�DQG�PRVW�OLNHO\�DOVR�WKH�QXPEHU�RI�GLUHFW�PDLOLQJV�UHFHLYHGUHODWH� WR� FXVWRPHU� OR\DOW\�� ZH� FDQ� WKHUHIRUH� QRW� EH� VXUH� DERXW� WKH� FDXVDO� GLUHFWLRQ� RI� WKHUHODWLRQVKLS�EHWZHHQ�WKHVH�YDULDEOHV�DQG�UHGHPSWLRQ�
������7LPLQJ�RI�YRXFKHU�UHGHPSWLRQ)LJXUH�����SUHVHQWV�D�KLVWRJUDP�ZLWK�WKH�UHGHPSWLRQ�SDWWHUQV�RYHU�ZHHNV��,W�VKRZV�WKDW�PRVWYRXFKHUV�ZHUH� UHGHHPHG� VRRQ� DIWHU� WKH\�ZHUH� VHQW�� EXW� DOVR� WKDW� VHYHUDO� UHGHPSWLRQV� WRRNSODFH�PXFK�ODWHU��$IWHU�WZR�ZHHNV�������RI�WKH�UHGHPSWLRQV�KDG�WDNHQ�SODFH��DIWHU�ILYH�ZHHNVWKLV�ZDV��������DQG�DIWHU�WHQ�ZHHNV��������9RXFKHUV�ZLWK�D�KLJK�IDFH�YDOXH�ZHUH�UHGHHPHGHDUOLHU��7KLV�DSSHDUV�ERWK�IURP�WKH�FRUUHODWLRQ�EHWZHHQ�UHGHPSWLRQ�ZHHN�DQG�YRXFKHU�YDOXH�U  �±������S ���������DQG�IURP�D�PHGLDQ�VSOLW�WHVW��DYHUDJH�UHGHPSWLRQ�ZHHN�KLJK��ORZ��YDOXHYRXFKHU���������������)  ��������S ���������7KLV�UHVXOW�LV�LQ�OLQH�ZLWK�RXU�H[SHFWDWLRQV��KLJK�YDOXH� YRXFKHUV� LQFUHDVH� VWRUH� XWLOLW\� PRUH� VWURQJO\�� PRUHRYHU�� LW� LV� WKH� UHODWLYHO\� IUHTXHQWSXUFKDVHUV�WKDW�SRVVHVV�WKHP�

� :H�ZHUH�QRW�DEOH�WR�LQFOXGH�GRRU�WR�GRRU�IO\HUV�LQ�WKH�PRGHO��EHFDXVH�PRUH�WKDQ�����RI�WKH�KRXVHKROGVUHFHLYH�WKHP��OHDGLQJ�WR�XQDFFHSWDEO\�KLJK�FRUUHODWLRQ��DQG�WKXV�PXOWL�FROOLQHDULW\��EHWZHHQ�WKH�QXPEHU�RI�GRRU�WR�GRRU�IO\HUV�UHFHLYHG�DQG�WKH�FRQVWDQW�WHUP�LQ�WKH�PRGHO�
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)LJXUH�����1XPEHU�RI�YRXFKHUV�UHGHHPHG
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��� ��� ��� ��� ���� ����� ����� ����� ����� ����� !��
��ZHHNV�VLQFH�YRXFKHU�PDLOLQJ

��YRXFKHUVUHGHHPHG

2I� WKRVH� FXVWRPHUV� ZKR� GLG� QRW� UHGHHP� WKHLU� YRXFKHUV�� D� YHU\� KLJK� SHUFHQWDJH�������� VWLOO� PDGH� D� SXUFKDVH� GXULQJ� WKH� UHGHPSWLRQ� SHULRG�� $QRWKHU� SKHQRPHQRQ� WKDWEHFDPH�DSSDUHQW�LV�WKDW�YRXFKHUV�ZHUH�RIWHQ�QRW�UHGHHPHG�GXULQJ�WKH�ILUVW�SXUFKDVH�RFFDVLRQDIWHU�WKH�YRXFKHU�ZDV�UHFHLYHG��7KLV�VLWXDWLRQ�DSSOLHV�WR�������RI�WKH�UHGHPSWLRQV��%DZD�DQG6KRHPDNHU������� ILQG�WKDW�����RI�WKH�FRXSRQ�UHGHPSWLRQV�GR�QRW�WDNH�SODFH�GXULQJ�WKH�ILUVWSXUFKDVH�� EXW� HVSHFLDOO\� HDUO\� UHGHPSWLRQV� DUH� WKRVH� WKDW� DSSHDU� WR� EH� DVVRFLDWHG� ZLWKLQFUHPHQWDO�VDOHV� �VDOHV� WKDW�ZRXOG�RWKHUZLVH�QRW�KDYH�EHHQ�PDGH�� �1HVOLQ��������:H�ZHUHDEOH� WR� LGHQWLI\� WKHVH� SKHQRPHQD�� EHFDXVH� ZH� KDG� DFFHVV� WR� FRPSOHWH� FXVWRPHU� SXUFKDVHKLVWRULHV� DQG� NQHZ�� IRU� LQVWDQFH�� RQ�ZKLFK� WUDQVDFWLRQV� YRXFKHUV� ZHUH� XVHG��0DQ\� FRXSRQVWXGLHV��HVSHFLDOO\�WKRVH�XVLQJ�VWRUH�GDWD��ODFN�WKLV�LPSRUWDQW�LQIRUPDWLRQ�6XPPLQJ�XS��ZH�ILQG�WKDW�������RI�WKH�YRXFKHUV�ZHUH�UHGHHPHG��ZKLFK�LV�UHODWLYHO\RIWHQ�� 5HGHPSWLRQ� VHHPHG� WR� EH� HVSHFLDOO\� OLNHO\� IRU� YRXFKHUV�ZLWK� D� KLJK� IDFH� YDOXH�� IRUWKRVH� FXVWRPHUV� ZKR� UHGHHPHG� D� YRXFKHU� LQ� WKH� SUHYLRXV� SHULRG� DV� ZHOO�� DQG� LQ� FDVH� DFXVWRPHU� UHFHLYHG�PDQ\� GLUHFW� PDLOLQJV� GXULQJ� WKH� UHGHPSWLRQ� SHULRG�� 2Q� WKH� RWKHU� KDQG�YRXFKHUV�ZHUH�QRW� DOZD\V� UHGHHPHG�GXULQJ� WKH� ILUVW�SXUFKDVH�� DQG�D�KLJK�SHUFHQWDJH�RI� WKH



��

QRQ�UHGHHPHUV� VWLOO� PDGH� SXUFKDVHV�� )URP� WKLV� DQDO\VLV� LW� LV� WKHUHIRUH� QRW� VWUDLJKWIRUZDUGZKHWKHU� YRXFKHUV� OHDG� WR� LQFUHPHQWDO� SXUFKDVHV�� 7KH� QH[W� VHFWLRQ� WKHUHIRUH� DVVHVVHV� WKHLQIOXHQFH�RI�YRXFKHUV�RQ�SXUFKDVH�EHKDYLRU�LV�SUHVHQWHG�LQ�WKH�QH[W�VHFWLRQV�
���� 7KH� HIIHFWV� RI� YRXFKHUV� RQ� SXUFKDVH� EHKDYLRU�� 5HVHDUFKIUDPHZRUN
������3RWHQWLDO�HIIHFWV�RI�YRXFKHUV�RQ�FXVWRPHU�OLIHWLPH�YDOXH2XU� UHVHDUFK� DLPV� WR� DVVHVV� WKH� LPSDFW� RI� VWRUH� YRXFKHUV� RQ� FXVWRPHU� HTXLW\� �WKH� VXP� RIFXVWRPHU� OLIHWLPH� YDOXHV� RYHU� DOO� FXVWRPHUV��� &XVWRPHU� OLIHWLPH� YDOXH� PHDVXUHV� WKHGLVFRXQWHG�YDOXH�RI�DOO�FXVWRPHU�UHODWHG�FDVK�IORZV�GXULQJ�WKH�OLIHWLPH�RI� WKH�FXVWRPHU�ILUPUHODWLRQVKLS��-DLQ�DQG�6LQJK��������DQG�FDQ�EH�UHSUHVHQWHG�DV�LQ�HTXDWLRQ��������7R�REWDLQ�WKHQHW�FDVK�IORZ��WRWDO�UHYHQXHV�DUH�PXOWLSOLHG�E\�WKH�DYHUDJH�PDUJLQ��P���DQG�GLUHFW�PDUNHWLQJFRVWV��'&LW��DUH�VXEWUDFWHG��%HUJHU�DQG�1DVU��������7KH�QHW�FDVK�IORZV�DUH�GLVFRXQWHG�ZLWK�WKHWLPH� SUHIHUHQFH� UDWH� U�� WKH� WHUP� W����� PHDQV� WKDW� ZH� DVVXPH� WKDW� H[SHQGLWXUHV� DUH� VSUHDGHTXDOO\�RYHU�WKH�WLPH�LQWHUYDO�EHWZHHQ�W DQG�W���
����� ¦f �� � � ������ 
��

W W LWLWLW U '&P5(9&/9 �
ZLWK5(9LW  WRWDO�UHYHQXHV�RQ�KRXVHKROG�L LQ�SHULRG�W�P  DYHUDJH�PDUJLQ�RQ�UHWDLOHU¶V�PHUFKDQGLVH�'&LW  GLUHFW�FRVWV�PDGH�RQ�KRXVHKROG�L GXULQJ�SHULRG�W�U  WLPH�SUHIHUHQFH�UDWH�

)RU� RXU� DSSOLFDWLRQ�� ZH� XVH� W IRU� ZHHNO\� LQWHUYDOV��:H� WDNH� D� ���ZHHN� WLPH� IUDPHFRYHULQJ�H[DFWO\�RQH�UHGHPSWLRQ�SHULRG��:H�VSOLW�XS�WKH�ZHHNO\�LQFRPH�IORZ�RI�D�KRXVHKROGLQWR� WKH� SUREDELOLW\� RI� SXUFKDVH� LQFLGHQFH� �3,LW��� DQG� WKH� H[SHFWHG� SXUFKDVH� TXDQWLW\� �34LW�



��

FRQGLWLRQDO� RQ� D� SXUFKDVH� LQFLGHQW� RFFXUULQJ�� 3XUFKDVH� TXDQWLW\� PHDVXUHV� WKH� WRWDOH[SHQGLWXUHV� RI� D� KRXVHKROG�� WKH� YDOXH� RI� WKH� YRXFKHUV� XVHG� LV� WKXV� QRW� LQFOXGHG� LQ� WKLVYDULDEOH�� 7KH� YRXFKHU�UHODWHG� GLUHFW� PDUNHWLQJ� FRVWV� FRQVLVW� RI� WKH� PDLOLQJ� FRVWV� DQG� WKHGLVFRXQW�FRVWV�RI�WKH�YRXFKHU�XVHG�RQ�D�WUDQVDFWLRQ��&RVWV�RI�YRXFKHU�XVDJH�HTXDO�WKH�YRXFKHUYDOXH�WLPHV�RQH�PLQXV�WKH�PDUJLQ�RQ�WKH�PHUFKDQGLVH��FRVW�SULFH���7KH�&/9�IRUPXOD�DGDSWHGWR�RXU�UHVHDUFK�SUREOHP�LV�SUHVHQWHG�LQ�(TXDWLRQ�������
����� ¦ �� ���� ��

� ������ ���
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W W LWLWLWLWLWLWLW U '&QYP)998YP92P343,&/9 �

ZLWK3,LW  ��LI�FXVWRPHU�L PDNHV�D�WUDQVDFWLRQ�LQ�ZHHN�W����RWKHUZLVH�34LW  7RWDO�H[SHQGLWXUHV�RI�FXVWRPHU�L LQ�ZHHN�W LQ�(XURV�92LW  9RXFKHU�UHFHLYHG�E\�KRXVHKROG�L LQ�ZHHN�W�98LW  9RXFKHU�XVHG�E\�KRXVHKROG�L LQ�ZHHN�W�YP  0DUJLQDO�FRVWV�RI�PDLOLQJ�D�YRXFKHU�WR�D�KRXVHKROG�)9LW  )DFH�YDOXH�RI�WKH�YRXFKHU�SRVVHVVHG�E\�KRXVHKROG�L LQ�ZHHN�W�'&QYLW  'LUHFW�PDUNHWLQJ�FRVWV�QRW�UHODWHG�WR�WKH�YRXFKHU�
,Q�RUGHU�WR�DVVHVV�WKH�LPSDFW�RI�D�OR\DOW\�YRXFKHU�RQ�FXVWRPHU�OLIHWLPH�YDOXH��ZH�QHHGWR�HVWLPDWH�DQ�HPSLULFDO�PRGHO� IRU� WKH�HIIHFWV�RI�D�YRXFKHU�RQ�ERWK�SXUFKDVH� LQFLGHQFH� DQGSXUFKDVH� TXDQWLW\�� ,Q� WKH� VHFRQG� VWHS�� WKHVH� HVWLPDWHV� DUH� XVHG� WR� FDOFXODWH� WKH� YRXFKHU¶VHIIHFW�RQ�FXVWRPHU�OLIHWLPH�YDOXH��$V�VXFK��D�FRQFHSWXDOL]DWLRQ�LV�QHHGHG�IRU�WKH�LQIOXHQFH�RIYRXFKHUV�RQ�FRQVXPHU�SXUFKDVH�EHKDYLRU��)LJXUH�����SUHVHQWV�RXU�FRQFHSWXDO�IUDPHZRUN��7KHVHYHUDO�FRPSRQHQWV�RI�WKH�IUDPHZRUN�ZLOO�EH�GLVFXVVHG�QRZ�LQ�JUHDWHU�GHWDLO�
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)LJXUH�����&RQFHSWXDO�)UDPHZRUN

9RXFKH U�3RVHVVLRQ
9 RXFKH U�8 VDJH
3RVW�9 RXFKH U�( IIHFWV

)DFH �9 DOXH ([S LUD WLRQ�7 LP H

&XVWRPHU�/ LIH WLP H�9 D OXH �
� 3 XUFKDVH �,QF LGHQFH
� 3XUFKDVH �4 XDQ WLW\

������(IIHFW�RI�YRXFKHU�SRVVHVVLRQ�RQ�SXUFKDVH�LQFLGHQFH3RVVHVVLRQ� RI� D� YRXFKHU� FRXOG� DIIHFW� WKH� WLPLQJ� RI� D� QH[W� SXUFKDVH� LQFLGHQW�� ,Q� JHQHUDO�� DFORWKLQJ�SXUFKDVH�LV�GULYHQ�E\�D�FRQVXPHU¶V�QHHG�WR�H[WHQG�KLV�RU�KHU�DVVRUWPHQW�RU�WR�UHSODFHFHUWDLQ� LWHPV� LQ� WKDW� DVVRUWPHQW�� $� FRQVXPHU� DVVRUWPHQW� �RI� FORWKLQJ�� LQ� WKLV� FDVH�� FDQ� EHGHILQHG�DV�D�VHW�RI�KHWHURJHQHRXV�SURGXFWV�WKDW�KDYH�WKH�VDPH�RYHUDOO�XVDJH�JRDO�EXW�GLIIHUHQWVSHFLILF�DSSOLFDWLRQV��9DQ�+HUSHQ�������S������7KH�FRQVXPHU¶V�QHHG�WR�H[WHQG�RU�UHQHZ�KLV�RUKHU�FORWKLQJ�DVVRUWPHQW�LQFUHDVHV�RYHU�WLPH�DV�FORWKHV�ZHDU�RXW�RU�EHFRPH�RXWGDWHG��)XUWKHU�WKH�H[WHQW�WR�ZKLFK�WKH�VSHFLILF�UHWDLOHU�FDQ�IXOILOO�WKH�FORWKLQJ�QHHG�LV�FXVWRPHU�VSHFLILF�DQGUHODWHV�H�J��WR�SDVW�SXUFKDVH�EHKDYLRU��7KH�JRDO�RI�WKLV�VWXG\�LV�WR�FRQWURO�IRU�QRUPDO�SXUFKDVHSDWWHUQV��DQG�DVVHVV�WKH�HIIHFWV�RI�D�YRXFKHU�IRU�JLYHQ�FORWKLQJ�QHHGV�DQG�VWRUH�SUHIHUHQFH�$�YRXFKHU�GHFUHDVHV�WKH�SULFH�RI�DQ�DVVRUWPHQW�H[WHQVLRQ��6LPLODU�WR�SULFH�SURPRWLRQVDQG�FRXSRQV��WKH�YRXFKHU�FDQ�DFFHOHUDWH�SXUFKDVHV�� LQGXFH�VZLWFKLQJ�EHKDYLRU�DQG�� LQFUHDVHFDWHJRU\�H[SHQGLWXUHV��*XSWD��������6ZLWFKLQJ�DQG�LQFUHDVHG�FDWHJRU\�H[SHQGLWXUHV�ERWK�OHDGWR�DGGLWLRQDO� WUDQVDFWLRQV��SXUFKDVH�DFFHOHUDWLRQ�EULQJV�WUDQVDFWLRQV�IRUZDUG�LQ� WLPH�� WKHUHE\



���

LQFUHDVLQJ� QHW� SUHVHQW� YDOXH� DV�ZHOO��&RXSRQV� DQG� YRXFKHUV� FDQ� VWLPXODWH� EUDQG� VZLWFKLQJ�EHFDXVH�ORZHU�SULFHV�PDNH�WKH�UHWDLOHU¶V�DVVRUWPHQW�WHPSRUDULO\�PRUH�DWWUDFWLYH��.ULVKQD�DQG=KDQJ� ������� &ORWKLQJ� LV� FRQVLGHUHG� WR� EH� D� VKRSSLQJ� JRRG� ZLWK� VRPH� IDVKLRQDEOH� DQGKHGRQLF�IHDWXUHV�WR�PDQ\�FXVWRPHUV��/HY\�DQG�:HLW]�������S�������3XUFKDVH�DFFHOHUDWLRQ�DQGFDWHJRU\�H[SDQVLRQ�DUH�WKXV�PRUH�OLNHO\�WR�RFFXU�IRU�FORWKLQJ�WKDQ�IRU�IDVW�PRYLQJ�FRQVXPHUJRRGV��6LOYHUVWHLQ�DQG�)LVNH�������)XUWKHUPRUH��WKH�YRXFKHU�WKDW�ZH�VWXG\�KHUH�KDV�VRPH�XQLTXH�IHDWXUHV��GLVWLQJXLVKLQJLW� IURP�D�SULFH�SURPRWLRQ�RU� D� FRXSRQ��8QGHU� D� OR\DOW\�SURJUDP�� FXVWRPHUV�KDYH� H[SOLFLWO\HDUQHG� WKH� YRXFKHU�� 7KH� IDFW� WKDW� FXVWRPHUV� FDQ� DWWULEXWH� WKH� DFTXLVLWLRQ� RI� WKH� YRXFKHU� WRWKHLU� RZQ� SDVW� EHKDYLRU� PD\� VWLPXODWH� LWV� XVDJH�� 3RVVHVVLRQ� RI� WKH� YRXFKHU� FRXOG� MXVWLI\DGGLWLRQDO�FRQVXPSWLRQ��IRU�H[DPSOH��DQG�UHGXFH�WKH�SDLQ�RU�JXLOW�UHODWHG�WR�PDNLQJ�H[SHQVHV�.LYHW]� DQG� 6LPRQVRQ� ����D��� 7KLV� LV� UHODWHG� WR� VHOI�JLIWV� WKDW� SHRSOH� DOORZ� WKHPVHOYHV� DVUHZDUGV�IRU�WKHLU�HIIRUWV�LQ�WKH�SDVW��.LYHW]�DQG�6LPRQVRQ�����E��0LFN�DQG�)DXUH�������2Q� WKH�RWKHU�KDQG�� WKH� UHZDUGLQJ�FRXOG�DOVR�PDNH�FXVWRPHUV� VFKHPLQJ�DQG� UDWLRQDO�ZKLFK� WHQGV� WR� UHGXFH� LQFUHPHQWDO� WUDQVDFWLRQV�� ,I� FXVWRPHUV� FRQVFLRXVO\� SXW� HIIRUW� LQREWDLQLQJ� WKH� UHZDUG�� WKH\� FRXOG� EHFRPH�PRUH� UDWLRQDO� DQG� VHOI�FRQWUROOHG�� 7KH� YRXFKHU¶VORQJ� H[SLUDWLRQ� WLPH� FRPELQHG� ZLWK� D� WDUJHWLQJ� RI� UHJXODU� FXVWRPHUV� FRXOG� DOVR� WHPSHUSRVLWLYH� WHQGHQFLHV�� 7KHUH� LV�� QDPHO\�� QR� QHHG� WR� VSHHG� XS� WKH� QH[W� SXUFKDVH�� D� UHJXODUFXVWRPHU� FDQ� VLPSO\� XVH� WKH� QH[W� µQRUPDO¶� SXUFKDVH� HYHQW� WR� UHGHHP� WKH� YRXFKHU�� 2Q� WKHRWKHU�KDQG��FXVWRPHUV�PD\�SUHIHU�WR�UHDOL]H�WKH�YDOXH�LQFRUSRUDWHG�LQ�D�YRXFKHU�VRRQ��EHFDXVHRI� LPSDWLHQFH� RU� IRUPDOO\� D� SRVLWLYH� WLPH�SUHIHUHQFH� UDWH�� &RQVXPHUV� DOVR� WHQG� WR� XVHYRXFKHUV�RU�FRXSRQV�TXLFNO\�LQ�RUGHU�QRW�WR�IRUJHW�RU�ORVH�WKHP��%DZD�DQG�6KRHPDNHU�������
������(IIHFW�RI�YRXFKHU�XVDJH�RQ�SXUFKDVH�TXDQWLW\$� YRXFKHU� SURYLGHV� QR� H[SOLFLW� LQFHQWLYH� WR� SXUFKDVH� PRUH� RQ� D� WUDQVDFWLRQ�� EHFDXVH� LWSURYLGHV�D�IL[HG��¼�[��UDWKHU� WKDQ�D�SURSRUWLRQDO��[����UHGXFWLRQ�LQ�SULFHV��)RU�FRXSRQV�� WKHHIIHFWV� RQ� SXUFKDVH� TXDQWLW\� KDYH� EHHQ� IRXQG� WR� EH� HLWKHU� YHU\� OLPLWHG� RU� DEVHQW� HQWLUHO\�%DZD� ������.ULVKQD� DQG� 6KRHPDNHU� ������� %XW� WKH� YRXFKHUV� DV� VWXGLHG� KHUH�PD\� KDYH� DVWURQJHU� HIIHFW� RQ� SXUFKDVH� TXDQWLW\� WKDQ� FRXSRQV�� )LUVW�� FRXSRQV� DUH� JLYHQ� IRU� D� VSHFLILFSURGXFW�� ZKHUHDV� WKH� YRXFKHU� LV� YDOLG� RQ� WKH� FRPSOHWH� VWRUH� DVVRUWPHQW�� )XUWKHU�� FORWKLQJLWHPV�DUH�XVHG��ZRUQ��DV�D�VHW��LQGLYLGXDO�LWHPV�DUH�FRPSOHPHQWDU\�WR�HDFK�RWKHU��&RQVXPHUV



���

WKHUHIRUH�JHQHUDOO\�SUHIHU� WR�EX\� D� ODUJHU�SURGXFW� DVVRUWPHQW�GXULQJ�RQH� VKRSSLQJ� WULS� �/HHDQG� 6WHFNHO� ������� $V� DOUHDG\� PHQWLRQHG�� FXVWRPHUV� KDYH� H[SOLFLWO\� HDUQHG� WKH� YRXFKHU�ZKLFK�PD\�VWLPXODWH�WKHLU�LQGXOJHQFH�WR�ODUJHU�WUDQVDFWLRQV�RU�PRUH�OX[XU\�LWHPV��.LYHW]�DQG6LPRQVRQ� ����D�� 0LFN� DQG� )DXUH� ������� 0RUHRYHU�� 'Uq]H� DQG� 1XQHV� ������ VKRZ� WKDWFRQVXPHUV�FDQ�SHUFHLYH�FRVWV�DV�ORZHU�ZKHQ�WKH\�SD\�ZLWK�D�FRPELQDWLRQ�RI�VDYLQJ�SRLQWV�DQGPRQH\�� UDWKHU� WKDQ� ZLWK� PRQH\� �RU� SRLQWV�� DORQH�� %XW� WKH� UHZDUGLQJ� FRXOG� DOVR� PDNH� WKHFXVWRPHUV�PRUH�FDOFXODWLYH��ZKLFK�WHQGV�WR�UHGXFH�WKHLU�VSHQGLQJ�RQ�WUDQVDFWLRQV�PDGH�ZLWK�DYRXFKHU��7KH\�PLJKW��IRU�H[DPSOH��FUHDWH�D�VHSDUDWH�PHQWDO�EXGJHW� WKDW�PXVW�EH�EDODQFHG�LQVXFK� D� ZD\� WKDW� WKH� HIIRUW� VSHQW� RQ� JHWWLQJ� WKH� UHZDUG� LV� FRPSHQVDWHG� E\� WKH� DGGLWLRQDOEHQHILWV��7KDOHU��������7KLV�FRXOG�SUHYHQW�FXVWRPHUV�IURP�VSHQGLQJ�RQ�D�YRXFKHU�WUDQVDFWLRQ�,Q� VXP�� DUJXPHQWV� H[LVW� ERWK� LQ� IDYRU� RI� ERWK� KLJKHU� DQG� ORZHU� SXUFKDVH� TXDQWLWLHV� RQWUDQVDFWLRQV�ZLWK�D�UHZDUG�YRXFKHU�
������0RGHUDWRUV��)DFH�YDOXH�DQG�H[SLUDWLRQ�WLPH)DFH� YDOXH� DQG� H[SLUDWLRQ� WLPH� KDYH� EHHQ� IRXQG� WR� EH� LPSRUWDQW� GHWHUPLQDQWV� RI� FRXSRQHIIHFWLYHQHVV�� DQG� ZH� H[SHFW� WKHP� WR� EH� LPSRUWDQW� IRU� WKH� YRXFKHU¶V� HIIHFW� RQ� SXUFKDVHEHKDYLRU�DV�ZHOO��/LWHUDWXUH�RQ�FRXSRQV� VKRZHG� WKDW� FRXSRQ� UHGHPSWLRQ� UDWHV� LQFUHDVH�ZLWKWKH�IDFH�YDOXH��%DZD�DQG�6KRHPDNHU�������/HRQH�DQG�6ULQDYDVDQ��������%XW�WKH\�DOVR�IRXQGWKDW�KLJKHU� IDFH�YDOXHV� OHDG� WR� LQFUHPHQWDO� VDOHV�PDLQO\�GXH� WR� WKH� DWWUDFWLRQ�RI�QRQ�EX\HUV�.ULVKQD� DQG� 6KRHPDNHU� ������� ,W� LV� WKHUHIRUH� QRW� VWUDLJKWIRUZDUG� WKDW� KLJKHU� IDFH� YDOXHVJLYHQ�WR�EHWWHU�FXVWRPHUV�VWLPXODWH�LQFUHPHQWDO�UHYHQXHV�6LPLODU�WR�ZKDW�KDV�EHHQ�IRXQG�IRU�FRXSRQV��ZH�H[SHFW�WKDW�WKH�HIIHFW�RI�D�YRXFKHU�RQSXUFKDVH�LQFLGHQFH�GHFUHDVHV�RYHU�WLPH��,QPDQ�DQG�0F$OLVWHU��������7KLV�UHODWHV�WR�WKH�IDFWWKDW�WKH�FXVWRPHUV��ZKR�GR�QRW�XVH�WKHLU�YRXFKHUV�TXLFNO\�DUH�WKRVH�ZKR�DUH�OHVV�DWWUDFWHG�E\WKH�YRXFKHU�RU�WKH�FRPSDQ\¶V�RIIHULQJ��6RPH�FXVWRPHUV�PLJKW�KDYH�YLVLWHG�WKH�VWRUH�SODQQLQJWR�XVH�WKH�YRXFKHU��EXW�IRXQG�QR�DWWUDFWLYH�UHGHPSWLRQ�SRVVLELOLWLHV��QR�FRQYHUVLRQ���)XUWKHU�FXVWRPHUV� ZKR� VKRZ� FDOFXODWHG� EHKDYLRU� WHQG� WR� UHGHHP� WKHLU� YRXFKHUV� ODWHU� LQ� WKHUHGHPSWLRQ�SHULRG�
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������3RVW�YRXFKHU�HIIHFWV7KH� YRXFKHU� PD\� KDYH� FRQVHTXHQFHV� EH\RQG� WKH� LPPHGLDWH� HIIHFWV� RQ� SXUFKDVH� EHKDYLRUGLVFXVVHG�VR�IDU��:H�PDNH�D�GLVWLQFWLRQ�EHWZHHQ�SRVW�YRXFKHU�HIIHFWV�RQ�SXUFKDVLQJ�DQG�SRVW�YRXFKHU�HIIHFWV�RQ�UHVSRQVH�EHKDYLRU�RQ�IXWXUH�YRXFKHUV�
3RVW�UHZDUG�HIIHFWV�RQ�SXUFKDVH�EHKDYLRU:H� GLVWLQJXLVK� EHWZHHQ� D� VKRUW�WHUP� SRVW�YRXFKHU� HIIHFW� LPPHGLDWHO\� IROORZLQJ� YRXFKHUUHGHPSWLRQ�DQG�D�ORQJ�WHUP�HIIHFW�RI�PHPEHUVKLS�OLIHWLPH��:KHQ�D�YRXFKHU�DFFHOHUDWHV�D�QH[WSXUFKDVH�LQFLGHQW�� WKLV� LV� OLNHO\�WR�EH�FRXQWHUEDODQFHG�E\�D�SXUFKDVH�GHFUHDVH� LQ�VXEVHTXHQWSHULRGV��SRVW�YRXFKHU�GLSV���VLPLODU�WR�SRVW�SURPRWLRQ�GLSV�IRXQG�LQ�SULFH�SURPRWLRQ�OLWHUDWXUH�9DQ�+HHUGH��/HHIODQJ�DQG�:LWWLQN������*URYHU�DQG�6ULQLYDVDQ�������%XW� VRPH� FRXQWHU� IRUFHV� H[LVW� DV� ZHOO�� 7KH� UHZDUGLQJ� QDWXUH� RI� WKH� YRXFKHU� FRXOGUHDOL]H� UHODWLRQDO� LPSURYHPHQWV�� DQG� VWLPXODWH� EUDQG� SUHIHUHQFH� RU� FDWHJRU\� H[SHQGLWXUHV�%ROWRQ��.DQQDQ�� DQG�%UDPOHWW� ������ ILQG� WKDW�PHPEHUV� RI� D� OR\DOW\� SURJUDP� RYHUORRN� RUGLVFRXQW�QHJDWLYH� HYDOXDWLRQV�RI� WKH� FRPSDQ\�YLV�j�YLV� FRPSHWLWLRQ��ZLWK� UHVSHFW� WR� QRUPDOSULFHV�RU�SURGXFW�TXDOLW\��7KLV�FRXOG�SRVVLEO\�EH�DVFULEHG�WR�JHWWLQJ�OR\DOW\�SURJUDP�UHZDUGV�WKH�UHZDUGV�PDNH�FRQVXPHUV�IHHO�WKDW�WKH�FRPSDQ\�QHYHUWKHOHVV�RIIHUV�³JRRG�YDOXH´��1H[W�WRWKH�YDOXH�LQFOXGHG�LQ�WKH�YRXFKHU��FXVWRPHUV�PD\�GHULYH�D�VSHFLDO�VHQVH�RI�VDWLVIDFWLRQ�IURPWKH� UHZDUG� WKH\� UHFHLYH� �5RHKP�� %ROPDQ� 3XOOLQV�� DQG� 5RHKP� ������� ,Q� DGGLWLRQ�� YRXFKHUXVDJH�FRXOG�UHPLQG�FXVWRPHUV�RI�WKH�VWRUH�DQG�UHLQIRUFH�WKHLU�SUHIHUHQFHV�IRU�LW��(UGHP�������)XUWKHU��D�YRXFKHU�DV�JLYHQ�XQGHU�WKH�OR\DOW\�SURJUDP�UHZDUGV�FXVWRPHUV�IRU�WKHLU�UHODWLRQVKLSZLWK� WKH� FRPSDQ\�� )ROORZLQJ� WKH� UHFLSURFLW\� DUJXPHQW�� FRQVXPHUV� PD\� UHDFW� SRVLWLYHO\WRZDUGV� WKH� FRPSDQ\� E\� UHWDLQLQJ� WKH� UHODWLRQVKLS� LQ� WKH� IXWXUH� �'H:XOI�� 2GHNHUNHQ�6FKU|GHU�� DQG� ,DFREXFFL� ������� )LQDOO\�� FXVWRPHUV� UHGHHPLQJ� YRXFKHUV� REWDLQV� QHZ� VDYLQJSRLQWV�� ZKLFK� FDQ� PRWLYDWH� WKHP� WR� UHDFK� WKH� WKUHVKROG� DJDLQ�� ,Q� VXP�� DOWKRXJK� YRXFKHUUHGHPSWLRQ�PD\�EH�IROORZHG�E\�DQ�LPPHGLDWH�SRVW�YRXFKHU�GLS��D�ORQJ�WHUP�SRVLWLYH�HIIHFW�LVH[SHFWHG�RQ�FXVWRPHU�SXUFKDVLQJ�
3RVW�UHZDUG�HIIHFWV�RQ�IXWXUH�YRXFKHU�UHVSRQVH�EHKDYLRU$� OR\DOW\� SURJUDP� UHZDUG�PD\� DIIHFW� D� FXVWRPHU¶V� UHDFWLRQ� WR� IXWXUH� UHZDUGV��%HFDXVH� WKHVHTXHQWLDO� VDYLQJ� F\FOHV� DUH� FRPSDUDEOH�� FXVWRPHUV� FDQ� JDLQ� LQVLJKW� LQWR� WKH� SURJUDP� RYHU



���

WLPH�DQG�DGDSW�WKHLU�EHKDYLRU�LQ�RUGHU�WR�PDNH�RSWLPDO�XVH�RI�LW��6XFK�SDWWHUQV�KDYH�DOUHDG\EHHQ�IRXQG�IRU�SULFH�SURPRWLRQV�DQG�DGYHUWLVLQJ�� IRU�ZKLFK�FDPSDLJQV�DUH� OHVV�V\VWHPDWLFO\SODQQHG� WKDQ� OR\DOW\�SURJUDP� UHGHPSWLRQV� �0HOD��*XSWD�� DQG�/HKPDQQ�������0HOD�� -HGLGL�DQG�%RZPDQ��������([SHULHQFHG�FXVWRPHUV�EHJLQ�WR�FRQVLGHU�UHZDUGV�OHVV�DV�D�ZLQGIDOO��DQGPRUH�DV�VRPHWKLQJ�WKH\�KDYH�GHVHUYHG�DQG�FDQ�DWWULEXWH�WR�WKHPVHOYHV��0LFN�DQG�)DXUH������5HLQDUW]� DQG� .XPDU� ������� $OWKRXJK� WKLV� FRXOG� LPSO\� WKDW� FXVWRPHUV� EHFRPH� PRUHRSSRUWXQLVWLF� RYHU� WLPH�� FXVWRPHUV�PD\� DOVR� SHUFHLYH� WKH� UHZDUGLQJ� DV� SDUW� RI� DQ� HQGXULQJWZR�GLUHFWLRQDO�UHODWLRQVKLS��*UD\VRQ�DQG�$PEOHU�������,Q� VXP�� WKH� HIIHFWV� RI� WKLV� OR\DOW\� SURJUDP� UHZDUG� RU� YRXFKHU� DUH� WKHRUHWLFDOO\� QRWVWUDLJKWIRUZDUG�� &XVWRPHUV� PD\� SHUFHLYH� WKH� UHZDUG� DV� D� VLJQ� RI� D� GXUDEOH� SURILWDEOHUHODWLRQVKLS�DQG�NHHS�VKRZLQJ� OR\DO�EHKDYLRU� WR�PDLQWDLQ� WKLV� UHODWLRQVKLS��%XW� WKH� UHZDUGVPD\�DOVR�EH�SHUFHLYHG�DV�VRPHWKLQJ�WKDW�FXVWRPHUV�FDQ�DWWULEXWH�WR�WKHLU�RZQ�EHKDYLRU��7KLVFDQ� ZLWKKROG� WKHP� IURP� PDNLQJ� LQFUHPHQWDO� VDOHV� QHLWKHU� GXULQJ� WKH� UHGHPSWLRQ� RI� WKHLUYRXFKHUV�RU�GXULQJ�SRVW�YRXFKHU�ZHHNV��7KH�RYHUDOO�HIIHFW�RQ�FXVWRPHU�SXUFKDVHV�LV�WKHUHIRUHQRW�VWUDLJKWIRUZDUG�DQG�QHHGV�HPSLULFDO�LQYHVWLJDWLRQ�
���� 7KH� HIIHFW� RI� YRXFKHUV� RQ� SXUFKDVH� EHKDYLRU�� 7KH� HPSLULFDOPRGHO
����� 0RGHOLQJ�IUDPHZRUN:H�PRGHO�SXUFKDVH�LQFLGHQFH�ZLWK�D�GLVFUHWH�KD]DUG�UDWH�PRGHO��DQG�SXUFKDVH�TXDQWLW\�ZLWK�DUHJUHVVLRQ�PRGHO��+D]DUG�UDWH�PRGHOV�KDYH�EHHQ�XVHG�ZLGHO\�LQ�PDUNHWLQJ�WR�PRGHO�SXUFKDVHLQFLGHQFH� �RU� WLPLQJ�� �H�J��*XSWD� ������+HOVHQ� DQG� 6FKPLWWOHLQ� �������:KHQ� LQFLGHQWV� DUHREVHUYHG� GXULQJ� GLVFUHWH� DJJUHJDWH� WLPH� LQWHUYDOV� �VXFK� DV� ZHHNV��� LW� LV� VWDWLVWLFDOO\� PRUHFRUUHFW� WR� XVH� D� GLVFUHWH� UDWKHU� WKDQ� D� FRQWLQXRXV� KD]DUG� UDWH� PRGHO� �9HUPXQW� ������6HHWKDUDPDQ� DQG� &KLQWDJXQWD� ������ VKRZ� WKDW� GLVFUHWH� KD]DUG� UDWH� PRGHOV� RXWSHUIRUPFRQWLQXRXV�PRGHOV�IRU�ZHHNO\�KRXVHKROG�SXUFKDVH�GDWD��$Q�DGGLWLRQDO�DGYDQWDJH�RI�D�GLVFUHWHKD]DUG�UDWH�PRGHO�LV�WKDW�LW�FDQ�EHWWHU�DFFRXQW�IRU�QRQ�SXUFKDVH�GHFLVLRQV��VSHFLILFDOO\�UHOHYDQW
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LQ� FRPELQDWLRQ� ZLWK� SHULRGLFDOO\� FKDQJLQJ� PDUNHWLQJ�PL[� YDULDEOHV� �6HHWKDUDPDQ� DQG&KLQWDJXQWD�������:KHDW�DQG�0RUULVRQ�������)RU� FRPSXWDWLRQDO� UHDVRQV�� ZH� XVH� D� VDPSOH� RI� ����� KRXVHKROGV� �URXJKO\� ����UDQGRPO\�GUDZQ� IURP� WKH� HQWLUH� VHW� RI� ������� KRXVHKROGV��7KH� VDPSOH� GDWD� LQFOXGH� ������WUDQVDFWLRQV�DQG�RQ�������WUDQVDFWLRQV�D�YRXFKHU�ZDV�UHGHHPHG�
������'LVFUHWH�KD]DUG�UDWH�PRGHO
7R�PRGHO�SXUFKDVH�LQFLGHQFH��ZH�GLVWLQJXLVK�SXUFKDVH�VSHOOV��D�VSHOO�V VWDUWV�DIWHU�D�KRXVHKROGL PDNHV� D� SXUFKDVH� �W���� DQG� HQGV� ZKHQ� WKH� KRXVHKROG¶V� QH[W� SXUFKDVH� RFFXUV� �W1��� 7KHSUREDELOLW\�RI�D�SXUFKDVH�HYHQW�GXULQJ�7  �WO LV�JLYHQ�E\�IL�WO ��
����� �����   OLWOL 3,SWI �
2I� SDUWLFXODU� UHOHYDQFH� LV� WKH� FRQGLWLRQDO� SXUFKDVH� SUREDELOLW\� �OL�W���� WKH� SUREDELOLW\� RI� DSXUFKDVH�� JLYHQ� WKDW� QR� SXUFKDVH� KDV� RFFXUUHG� LQ� WKH� SUHYLRXV� ZHHNV� RI� WKH� VSHOO�� 7KHFRQGLWLRQDO� SXUFKDVH� SUREDELOLW\�OL�W�� FRXOG� EH� FRQVLGHUHG� DV� WKH� GLVFUHWH� HTXLYDOHQW� RI� WKHKD]DUG�UDWH�LQ�FRQWLQXRXV�WLPH�PRGHOV�
����� �� ���_��� �� t  OL

OLOOLOL W6 WIW7W73WO �
7KH�SUREDELOLW\�RI�QR�SXUFKDVH�EHIRUH�7� �WO� LV�JLYHQ�E\�WKH�VXUYLYRU�IXQFWLRQ�6L�WO�����GHILQHGDV�
����� ¦ �� � ! 1

ON NLOLOL WIW73W6 ������� �� �
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:H� LQWURGXFH�D�YDULDEOH�\LW WKDW� LQGLFDWHV� LI� DQ�REVHUYDWLRQ� LV�SDUW�RI� D�FRPSOHWHO\�REVHUYHGVSHOO��\VL  ����RU�D�ULJKW�FHQVRUHG�VSHOO��\VL  �����:H�FDQ� WKHQ�ZULWH� WKH�FRPSOHWH� OLNHOLKRRG�IXQFWLRQ�RYHU�DOO�KRXVHKROGV�, DQG�DOO�WLPH�LQWHUYDOV�W��DV�IROORZV�
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,Q� SULQFLSOH�� OL�W�� FDQ� EH� SDUDPHWHUL]HG� LQ� VHYHUDO� ZD\V�� EXW� DVVXPLQJ� WKDW� WKH� GDWD� DUHJHQHUDWHG� E\� D� FRQWLQXRXV�WLPH� SURSRUWLRQDO� KD]DUG� PRGHO�� D� ORJ�ORJ� WUDQVIRUPDWLRQ� LVSUHIHUUHG��VHH�9HUPXQW�������S������
����� ��H[S�H[S���� � EJO LWOL ;W ��� �

7KH� FRQVWDQW� WHUP� J PHDVXUHV� WKH� EDVHOLQH� KD]DUG� UDWH�� 7R� JLYH� WKH� EDVHOLQH� KD]DUGIXQFWLRQ� D� QRQ�SURSRUWLRQDO� IRUP� �DOORZ� LW� WR� YDU\� RYHU� WKH� VSHOO��� ZH� PXVW� LQFOXGH� DQDSSURSULDWH� IXQFWLRQ� RI� WKH� YDULDEOH� µVSHOO� GXUDWLRQ¶� DV� DGGLWLRQDO� H[SODQDWRU\� YDULDEOH�V��$OOLVRQ� ������� 7R� DFFRXQW� IRU� D� EHOO�VKDSHG� EDVH� KD]DUG� �D� ORZ� EDVH� KD]DUG� ULJKW� DIWHU� DSXUFKDVH�LQFLGHQW��ZKLFK�WKHQ�ILUVW�LQFUHDVHV�DQG�WKHQ�GHFUHDVHV�RYHU� WLPH���ZH�LQFOXGH�ERWKVSHOO�GXUDWLRQ�DQG�LWV�ORJDULWKPLF�WUDQVIRUPDWLRQ��:H�WKXV�REWDLQ�WKH�VXP�RI�D�*RPSHUW]�DQG�D:HLEXOO�GLVWULEXWLRQ��$OOLVRQ��������ZH�H[SHFW�D�SRVLWLYH�VLJQ�IRU�WKH�ORJDULWKPLF�YDULDEOH�DQGD� QHJDWLYH� VLJQ� IRU� WKH� PDLQ� HIIHFW�� :H� DFFRXQW� IRU� XQREVHUYHG� KRXVHKROG� KHWHURJHQHLW\WKURXJK� UDQGRP�HIIHFWV��7KLV�PHDQV� WKDW�ZH�GLVWLQJXLVK� EHWZHHQ� D� KRXVHKROG�VSHFLILF� HUURUWHUP� DQG� DQ� RYHUDOO� HUURU� WHUP�� VLPLODU� WR�ZKDW� KDV� EHHQ� GRQH� IRU� WKH� YRXFKHU� UHGHPSWLRQPRGHO��VHH�S�����
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������3XUFKDVH�TXDQWLW\�PRGHO:H�PRGHO�SXUFKDVH�TXDQWLWLHV�RI�WUDQVDFWLRQV�PDGH�DV�D�OLQHDU�UHJUHVVLRQ�PRGHO��$OWKRXJK�LWLV�SRVVLEOH�IRU�D�KRXVHKROG�WR�PDNH�PRUH�WKDQ�RQH�SXUFKDVH�LQ�D�JLYHQ�ZHHN��IRU�VLPSOLFLW\¶VVDNH�ZH� VSHDN� RI� D� VLQJOH� WUDQVDFWLRQ�� 6LPLODU� WR� WKH� SXUFKDVH�LQFLGHQFH�PRGHO�� WKLV�PRGHODFFRXQWV�IRU�KRXVHKROG�KHWHURJHQHLW\�WKURXJK�UDQGRP�HIIHFWV��KL a�1����VK��� ��7KH�PRGHO� LVVSHFLILHG�DV�IROORZV�
������ �LIXLW
�  ��� LWLLW 3,;34 LW KDG �

RWKHUZLVH� LW34 �
����� ([SODQDWRU\�YDULDEOHV7DEOH� ���� VKRZV� WKH� H[SODQDWRU\� YDULDEOHV� XVHG�� ,Q� WKH�PRGHOV� IRU� SXUFKDVH� LQFLGHQFH� DQGTXDQWLW\��WKH�FHQWUDO�H[SODQDWRU\�YDULDEOHV�RI�LQWHUHVW�DUH�UHVSHFWLYHO\�YRXFKHU�SRVVHVVLRQ��IRUSXUFKDVH�LQFLGHQFH��DQG�YRXFKHU�XVDJH��IRU�SXUFKDVH�TXDQWLW\���)RU�ERWK�YDULDEOHV�ZH�LQFOXGHD�VHW�RI�PRGHUDWRUV��IDFH�YDOXH�RI� WKH�YRXFKHU�� WLPH�VLQFH�YRXFKHU�PDLOLQJ��YRXFKHU�KLVWRU\�DQG�PHPEHUVKLS�OHQJWK��:LWK�UHJDUG�WR�YRXFKHU�KLVWRU\��ZH�GLVWLQJXLVK�EHWZHHQ�WKUHH�JURXSV�ZLWK� WZR� GXPP\� YDULDEOHV��� KRXVHKROGV� WKDW� XVHG� WKH� SUHYLRXV� YRXFKHU�� KRXVHKROGV� WKDWREWDLQHG� WKH� SUHYLRXV� YRXFKHU� EXW� OHIW� LW� XQXVHG�� DQG� KRXVHKROGV� WKDW� GLG� QRW� REWDLQ� WKHSUHYLRXV�YRXFKHU��EDVH�OHYHO���7KH�PDLQ�HIIHFW�RI�YRXFKHU�SRVVHVVLRQ��RU�XVDJH��FRPSRXQGVWKH�HIIHFW�RI�D�YRXFKHU�ZLWK�D�PLQLPDO�IDFH�YDOXH��¼�����LPPHGLDWH�DIWHU�LW�EHFRPHV�YDOLG��IRU�DKRXVHKROG�WKDW�GLG�QRW�UHFHLYH�D�YRXFKHU�LQ�WKH�SUHYLRXV�SHULRG�,Q� ERWK� PRGHOV�� ZH� FRQWURO� IRU� RWKHU� PDUNHWLQJ�PL[� HOHPHQWV�� VHDVRQDO� HIIHFWV�KRXVHKROG�FKDUDFWHULVWLFV��DQG�SUHIHUHQFH�KHWHURJHQHLW\��:H�DFFRXQW�IRU�REVHUYHG�SUHIHUHQFHKHWHURJHQHLW\� E\� LQFOXGLQJ� WKH� ODJJHG� FKRLFH� UDWH� GXULQJ� WKH� SUHYLRXV� ��� ZHHNV� �SXUFKDVHLQFLGHQFH�PRGHO��DQG�ODJJHG�SXUFKDVH�TXDQWLW\�RQ�WKH�SUHYLRXV�WUDQVDFWLRQ��SXUFKDVH�TXDQWLW\PRGHO��� 7KHVH� YDULDEOHV� DUH� XSGDWHG� ZHHNO\�� DQG� FRQWURO� IRU� WKH� HIIHFW� WKDW� KRXVHKROGVSRVVHVVLQJ�D�YRXFKHU�DUH� WKRVH�ZKR�PDNH�PDQ\�DQG� ODUJH�SXUFKDVHV�� DQ\ZD\��)XUWKHU��ERWKPRGHOV�DFFRXQW�IRU�XQREVHUYHG�KHWHURJHQHLW\�DPRQJ�KRXVHKROGV�ZLWK�UDQGRP�HIIHFWV��QRUPDOGLVWULEXWLRQ��



���

7DEOH�����([SODQDWRU\�YDULDEOHV9DULDEOH 'HVFULSWLRQ
3XUFKDVH�IHHGEDFN6SHOO�GXUDWLRQ/1��VSHOO�GXUDWLRQ�
9RXFKHU�UHODWHG�YDULDEOHV�9RXFKHU�SRVVHVVHG9RXFKHU�XVHG0RGHUDWRUV�)DFH�YDOXH7LPH�VLQFH�YRXFKHU�PDLOLQJ3UHYLRXV�YRXFKHU�XVHG3UHYLRXV�YRXFKHU�REWDLQHG��EXWXQXVHG
/DJJHG�YRXFKHU�XVDJH
0DUNHWLQJ�PL[�YDULDEOHV�'LUHFW�PDLO'RRU�WR�GRRU�IO\HU

��ZHHNV�VLQFH�SUHYLRXV�SXUFKDVH�LQFLGHQW�RFFXUUHG/RJDULWKP�RI�VSHOO�GXUDWLRQ
9DOLG�YRXFKHU�LQ�SRVVHVVLRQ������9RXFKHU�LV�XVHG�LQ�WKLV�ZHHN������
)DFH�YDOXH�RI�YRXFKHU�PLQXV�PLQLPDO�YDOXH��¼����ZHHNV�VLQFH�PRVW�UHFHQW�YRXFKHU�PDLOLQJ$�YRXFKHU�ZDV�XVHG�LQ�WKH�SUHYLRXV�KDOI�\HDUO\�SHULRG$�YRXFKHU�ZDV�REWDLQHG�EXW�UHPDLQHG�XQXVHG�LQ�WKHSUHYLRXV�KDOI�\HDUO\�SHULRG
9RXFKHU�ZDV�XVHG�RQ�SUHYLRXV�SXUFKDVH�LQFLGHQW������
'LUHFW�PDLO�UHFHLYHG�LQ�WKLV�ZHHN'RRU�WR�GRRU�IO\HU�UHFHLYHG�LQ�WKLV�ZHHN

+RXVHKROG�KHWHURJHQHLW\�/DJJHG�LQFLGHQFH�UDWH
/DJJHG�SXUFKDVH�TXDQWLW\

)UDFWLRQ�RI�SXUFKDVH�LQFLGHQWV�GXULQJ�SUHYLRXV���ZHHNV��EHWZHHQ�����7UDQVDFWLRQ�VL]H��LQ�¼��RI�SUHYLRXV�SXUFKDVH�LQFLGHQW
6HDVRQDO�GXPPLHV )RXU�ZHHNO\�GXPPLHV�����SHU�\HDU����WK LV�EDVH�OHYHO�

����5HVXOWV
������2YHUYLHZ7KLV�VHFWLRQ�SUHVHQWV�WKH�UHVXOWV�RI�WKH�PRGHOV�IRU�SXUFKDVH�LQFLGHQFH���������DQG�IRU�SXUFKDVHTXDQWLW\����������7KH�LPSDFW�RI�WKH�YRXFKHU¶V�PRGHUDWRUV�LV�GLVFXVVHG�E\�PHDQV�RI�JUDSKLFDOSUHVHQWDWLRQV�RI� WKH�HIIHFW�VL]HV�IRU�GLIIHUHQW�YRXFKHU�VLWXDWLRQV��7KH�UHVXOWV�RI� WKHVH�PRGHOVDUH�WKHQ�XVHG�WR�DQDO\]H�WKH�HIIHFW�RI�WKH�YRXFKHU�HIIHFW�RQ�FXVWRPHU�OLIHWLPH�YDOXH���������
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������3XUFKDVH�LQFLGHQFH7DEOH�����VKRZV�WKH�UHVXOWV�RI�WKH�SXUFKDVH�LQFLGHQFH�PRGHO��7KH�PRGHO�LV�RYHUDOO�VLJQLILFDQW�$�  ����������S ��������DQG�KDV�D�ORJ�OLNHOLKRRG�RI�±����������9DULDQFH�GXH�WR�XQREVHUYHGKRXVHKROG�KHWHURJHQHLW\�LV�YHU\�VPDOO�FRPSDUHG�WR�WKH�RYHUDOO�KHWHURJHQHLW\��! ���������7KHORZ�YDOXH�IRU�WKH�YDULDQFH�GXH�WR�XQREVHUYHG�KRXVHKROG�KHWHURJHQHLW\��1�X  �������LQGLFDWHVWKDW� WKH� HUURU� WHUP� LV� DOPRVW� XQFRUUHODWHG� ZLWKLQ� D� KRXVHKROG�� ZKLFK� FDQ� RFFXU� ZKHQKRXVHKROG� GLIIHUHQFHV� DUH� ZHOO� FDSWXUHG� E\� WKH� H[SODQDWRU\� YDULDEOHV�� 1RW� VXUSULVLQJO\�� DPRGHO� WKDW� DFFRXQWV� IRU� XQREVHUYHG� KRXVHKROG� KHWHURJHQHLW\� GRHV� QRW� H[SODLQ� SXUFKDVHLQFLGHQFH�VLJQLILFDQWO\�EHWWHU�WKDQ�D�SRROHG�PRGHO��$� �������S !������7KH�EDVLV�KD]DUG� UHSUHVHQWHG�E\� WKH�FRQVWDQW�� VSHOO�GXUDWLRQ�DQG�/1� �VSHOO� GXUDWLRQ�VKRZV� D� EHOO�VKDSHG� FXUYH� DV� H[SHFWHG�� SXUFKDVH� LQFLGHQFH� GURSV� LPPHGLDWHO\� DIWHU� DSXUFKDVH�LQFLGHQW�IROORZHG�E\�DQ�LQFUHDVH��ZLWK�D�PD[LPXP�YDOXH�DIWHU������ZHHNV��1H[W��WKHEDVLF�KD]DUG�UDWH�GHFUHDVHV�DJDLQ�7KH� PDLQ� HIIHFW� RI� YRXFKHU� SRVVHVVLRQ� KDV� D� QHJDWLYH� EXW� LQVLJQLILFDQW� HIIHFW� RQSXUFKDVH� LQFLGHQFH� �����  �±������S !� ������1RWH� WKDW� WKH�PDLQ� HIIHFW� GRHV�QRW� UHSUHVHQW� WKHDYHUDJH�HIIHFW��EXW�WKH�HIIHFW�RI�D�YRXFKHU�ZLWK�D�PLQLPDO�IDFH�YDOXH��LQ�WKH�ILUVW�ZHHN�DIWHU�WKHPDLOLQJ�� IRU�D�QHZ�FXVWRPHU� WKDW�GLG�QRW� UHFHLYH� WKH�SUHYLRXV�YRXFKHU�� ,Q�DGGLWLRQ�� WKH� IDFHYDOXH�KDV�D�SRVLWLYH� LPSDFW�RQ� WKH�YRXFKHU� HIIHFW� �����  � ������S �� ������7KH�YRXFKHU�HIIHFWWXUQV�SRVLWLYH�LI�WKH�YDOXH�RI�WKH�YRXFKHU�LV�DW�OHDVW�¼�������$V�H[SHFWHG��WKH�YRXFKHU¶V�HIIHFWGHFUHDVHV�VRPHZKDW�RYHU�WLPH������  �±������S ��������)XUWKHU��D�FRQVXPHU¶V�YRXFKHU�KLVWRU\VHHPV� WR� LPSDFW� SUHGRPLQDQWO\� WKH� YRXFKHU¶V� HIIHFW� RQ� SXUFKDVH� LQFLGHQFH�� FRPSDUHG�ZLWKFXVWRPHUV�ZKR� GLG� QRW� UHFHLYH� WKH� SUHYLRXV� YRXFKHU�� 7KH� HIIHFW� RI� D� YRXFKHU� RQ� SXUFKDVHLQFLGHQFH�LV�KLJKHU�ERWK�IRU�FXVWRPHUV�ZKR�XVHG�WKH�SUHYLRXV�YRXFKHU������  �������S �������DQG� IRU� FXVWRPHUV�ZKR� UHFHLYHG� WKH� YRXFKHU� EXW� GLG� QRW� XVH� LW� �����  � ������ S �� ������ 7KHOHQJWK�RI�WKH�PHPEHUVKLS�KDV�QR�HIIHFW�RQ�KRZ�FXVWRPHUV�UHDFW�WR�WKH�YRXFKHU�ZLWK�UHVSHFW�WRSXUFKDVH�LQFLGHQFH��7KH�FRQWHQW�RI�WKH�PHPEHUVKLS��YRXFKHU�KLVWRU\��LV�WKXV�PRUH�LPSRUWDQWWKDQ�WKH�OHQJWK�RI�WKH�PHPEHUVKLS�
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7DEOH�����5DQGRP�HIIHFWV�GLVFUHWH�KD]DUG�UDWH�PRGHO�IRU�SXUFKDVH�LQFLGHQFH3DUDPHWHUHVWLPDWH W�YDOXH
&RQVWDQW6SHOO�GXUDWLRQ/1��VSHOO�GXUDWLRQ�
9DOLG�YRXFKHU�SRVVHVVHG0RGHUDWRUV�)DFH�YDOXH����PLQLPDO�YDOXH7LPH�VLQFH�PDLOLQJ��ZHHNV�3UHYLRXV�YRXFKHU�XVH3UHYLRXV�YRXFKHU�UHFHLYHG��EXWXQXVHG0HPEHUVKLS�GXUDWLRQ
'LUHFW�PDLO'RRU�WR�GRRU�IO\HU
/DJJHG�YRXFKHU�XVDJH/DJJHG�LQFLGHQFH�UDWH0HPEHUVKLS�OHQJWK
6HDVRQDO�HIIHFWV���������������
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7KH� PRGHO� VKRZV� WKH� H[LVWHQFH� RI� D� VKRUW�WHUP� QHJDWLYH� SRVW�YRXFKHU� HIIHFW� RQSXUFKDVH�LQFLGHQFH����  �±������S ��������7KLV�VXJJHVWV�WKDW�SDUW�RI�WKH�YRXFKHU�UHGHPSWLRQVUHODWH� WR� DFFHOHUDWHG� SXUFKDVHV�� IROORZHG� E\� D� SRVW�YRXFKHU� GLS� LQ� SXUFKDVH� LQFLGHQFH�0HPEHUVKLS�OHQJWK�KDV�D�VPDOO�QHJDWLYH�HIIHFW�RQ�SXUFKDVH�LQFLGHQFH��E�  �±�������VLJQLILFDQWDW�WKH�����OHYHO�7KH� FRQWURO� YDULDEOHV� VKRZ� WKH� H[SHFWHG� VLJQV� DQG� DUH� PRVWO\� VLJQLILFDQW�� 'LUHFWPDLOLQJV� ���  � ������ S �� ����� DQG� GRRU�WR�GRRU� IO\HUV� ���  � ������ S �� ����� ERWK� LQIOXHQFHSXUFKDVH�LQFLGHQFH�SRVLWLYHO\��)XUWKHU��WKH�ODJJHG�SXUFKDVH�LQFLGHQFH�UDWH�LV�SRVLWLYHO\�UHODWHGWR�WKH�FXUUHQW�SXUFKDVH�LQFLGHQFH����  ��������S ��������7KH�IRXU�ZHHNO\�GXPPLHV�VKRZ�FOHDUVHDVRQDO�IOXFWXDWLRQV�7KH�UHVXOWV� WKXV�VKRZ�WKDW� WKH�HIIHFW�RI�D�YRXFKHU�RQ�SXUFKDVH�LQFLGHQFH�GHSHQGV�RQYRXFKHU�KLVWRU\��IDFH�YDOXH��DQG�WLPH�H[SLUHG�VLQFH�YRXFKHU�PDLOLQJ��7R�REWDLQ�EHWWHU�LQVLJKWLQWR�WKH�HIIHFW�VL]HV��)LJXUH�����SUHVHQWV�WKH�KD]DUG�UDWH��DFFRUGLQJ�WR�PRGHO�SUHGLFWLRQV��IRUYRXFKHUV�ZLWK�GLIIHUHQW� IDFH�YDOXHV� �¼����¼�������¼�����RYHU� WKH�YRXFKHU� UHGHPSWLRQ�SHULRG�7KH� ILJXUH� SUHVHQWV� WKH� H[SHFWHG� SUREDELOLW\� RI� SXUFKDVH� LQFLGHQFH�� JLYHQ� WKDW� QR� SXUFKDVHLQFLGHQW�RFFXUUHG�VLQFH�WKH�YRXFKHU�EHFDPH�DYDLODEOH��7KH�VLWXDWLRQ�ZLWKRXW�D�YRXFKHU�LV�DOVRGUDZQ�DV�D�EHQFKPDUN��)RU�DOO�FRQWURO�YDULDEOHV�� WKH�DYHUDJH�YDOXHV�DUH� WDNHQ� IURP�WKH�GDWDVHW�� )LJXUH� ���D� VKRZV� WKH� VLWXDWLRQ� IRU� D� KRXVHKROG� WKDW� GLG� QRW� UHFHLYH� D� YRXFKHU� LQ� WKHSUHYLRXV�SHULRG�� )LJXUH� ���E� IRU� D� KRXVHKROG� WKDW� UHFHLYHG� D� YRXFKHU� EXW� GLG� QRW� UHFHLYH� LWGXULQJ� WKH� SUHYLRXV� SHULRG�� DQG� )LJXUH� ���F� IRU� D� KRXVHKROG� WKDW� UHGHHPHG� WKH� SUHYLRXVYRXFKHU�%HFDXVH� WKH� WLPH� VLQFH� WKH� YRXFKHU�PDLOLQJ� QHJDWLYHO\� LQIOXHQFHV� HIIHFWLYHQHVV�� WKHYRXFKHU�FXUYHV�GHFUHDVH�IDVWHU�WKDQ�WKH�QR�YRXFKHU�FXUYH��IRU�VRPH�VLWXDWLRQV�WKH�FXUYHV�FURVVHDFK� RWKHU�� &RPSDULVRQ� RI� WKH� WKUHH� ILJXUHV� FOHDUO\� GHPRQVWUDWHV� WKH� LPSDFW� RI� YRXFKHUKLVWRU\��)RU� FXVWRPHUV�ZKR�XVHG� WKH�SUHYLRXV�YRXFKHU�� SRVLWLYH� HIIHFWV� DUH� REVHUYHG� IRU� DOOWKUHH� YRXFKHUV� RYHU� WKH� HQWLUH� UHGHPSWLRQ� SHULRG�� )RU� FXVWRPHUV� ZKR� GLG� QRW� UHFHLYH� WKHSUHYLRXV�YRXFKHU��WKH�YRXFKHU�RQO\�JHQHUDWHV�D�SRVLWLYH�HIIHFW�RQO\�IRU�WKH�ODUJHVW�YRXFKHU��¼����LQ�WKH�ILUVW�ZHHN��)RU�FXVWRPHUV�ZKR�REWDLQHG�EXW�GLG�QRW�UHGHHP�WKH�SUHYLRXV�YRXFKHU��DOOWKUHH�YRXFKHUV�JHQHUDWH�SRVLWLYH�HIIHFWV�LQ�WKH�ILUVW�ZHHNV�EXW�EHFRPH�LQHIIHFWLYH�EHIRUH�WKHLUH[SLUDWLRQ�GDWH��7KH�VPDOOHVW�YRXFKHU��¼����EHFRPHV�LQHIIHFWLYH�LQ�WKH�QLQWK�ZHHN��.QRZLQJWKDW�RQO\�������RI�WKH�YRXFKHUV�DUH�UHGHHPHG�DIWHU�WKH�WHQWK�ZHHN�DQG�WKDW�YRXFKHUV�KDYH�RQ



���

DYHUDJH�D� ODUJHU�YDOXH� �¼��������ZH� FDQ�FRQFOXGH� WKDW� WKH�YRXFKHU� LV� VWLOO� HIIHFWLYH� IRU�PRVWFXVWRPHUV�ZLWKLQ�WKLV�JURXS��2YHUDOO��ZH�REVHUYH�D�SRVLWLYH�HIIHFW�RI�WKH�YRXFKHU¶V�IDFH�YDOXH�EXW�RQH�WKDW�LV�GRPLQDWHG�E\�WKH�HIIHFW�RI�YRXFKHU�KLVWRU\�:HUQHU� DQG� 5HLQDUW]� ������ VKRZ� WKH� H[LVWHQFH� RI� D� KLJKO\� SURILWDEOH� FXVWRPHUVHJPHQW� FKDUDFWHUL]HG� E\� VKRUW� FXVWRPHU� OLIHWLPHV�� ZKLFK� WKH\� ODEHO� DV� ³EXWWHUIOLHV´�� 7KHH[LVWHQFH�RI�VXFK�D�VHJPHQW�FRXOG�DOVR�H[SODLQ�RXU�UHVXOWV��3DUW�RI�WKH�FXVWRPHUV�ZKR�UHFHLYHWKHLU� ILUVW�YRXFKHU� DUH�EXWWHUIOLHV�� WKH\�JHQHUDWHG�KLJK� UHYHQXHV� LQ� WKH�SUHFHGLQJ�SHULRG��EXWHDVLO\� IO\� DZD\� WR� RWKHU� FRPSDQLHV�� )RU� WKHP�� WKH� YRXFKHU� GRHV� QRW� FUHDWH� D� VXIILFLHQWVZLWFKLQJ�EDUULHU��QRW�HYHQ�IRU�D�UHGHPSWLRQ�WUDQVDFWLRQ�
)LJXUH� ���� 7KH� PRGHUDWHG� UHODWLRQVKLS� EHWZHHQ� YRXFKHU� SRVVHVVLRQ� DQGSXUFKDVH�LQFLGHQFH
)LJXUH����D��1R�YRXFKHU�UHFHLYHG�LQ�SUHYLRXV�SHULRG
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)LJXUH����E�9RXFKHU�UHFHLYHG�EXW�XQXVHG�LQ�SUHYLRXV�SHULRG
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������3XUFKDVH�TXDQWLW\7KH� UHVXOWV� RI� WKH� SXUFKDVH� TXDQWLW\� PRGHO� DUH� VKRZQ� LQ� WDEOH� ����� 7KH� PRGHO� LV� RYHUDOOVLJQLILFDQW��$�  ��������S ��������DQG�KDV�D�5� RI�������5� EHWZHHQ� �������5� ZLWKLQ� �������$V�IRU�WKH�SXUFKDVH�LQFLGHQFH�PRGHO��YDULDQFH�GXH�WR�XQREVHUYHG�KRXVHKROG�KHWHURJHQHLW\�LVYHU\�VPDOO� �U ���
��í����3XUFKDVH� IHHGEDFN� UHSUHVHQWHG�E\� WKH� FRQVWDQW�� VSHOO�GXUDWLRQ�� DQG/1�VSHOO� GXUDWLRQ�� VKRZV� DQ� LQFUHDVLQJ� VKDSH�� ZKLFK� LQGLFDWHV� WKDW� WKH� H[SHFWHG� SXUFKDVHTXDQWLW\�RI�D�WUDQVDFWLRQ�LQFUHDVHV�ZLWK�WKH�WLPH�VLQFH�WKH�ODVW�SXUFKDVH�LQFLGHQW�7KH�PDLQ�HIIHFW�RI�YRXFKHU�XVDJH�LV�QHJDWLYH�DQG�VLJQLILFDQW��.��  �±�������S �������$V�LQ�WKH�SXUFKDVH�LQFLGHQFH�PRGHO��WKH�PDLQ�HIIHFW�UHSUHVHQWV�WKH�HIIHFW�RI�D�YRXFKHU�ZLWK�DPLQLPDO�IDFH�YDOXH��LQ�WKH�ILUVW�ZHHN�DIWHU�PDLOLQJ��IRU�D�QHZ�FXVWRPHU�WKDW�GLG�QRW�UHFHLYH�WKHSUHYLRXV� YRXFKHU��$JDLQ�� WKH� IDFH� YDOXH� KDV� D� SRVLWLYH� LPSDFW� RQ� WKH� YRXFKHU� HIIHFW� �.��  ������S ��������*LYHQ�WKDW�WKH�YRXFKHU�YDOXH�LV�H[FOXGHG�IURP�WKH�WUDQVDFWLRQ�VL]H��WKLV�SRVLWLYHHIIHFW�LV�PRUH�UHPDUNDEOH�WKDQ�IRU�SXUFKDVH�LQFLGHQFH��,W�PHDQV�WKDW�DGGLWLRQDO�YRXFKHU�YDOXHVWLPXODWHV�FXVWRPHUV�WR�VSHQG�PRUH�WKDQ�RQO\�WKLV�DGGLWLRQDO�YDOXH��7KH�YRXFKHU�HIIHFW�WXUQVSRVLWLYH�LI�WKH�YRXFKHU�YDOXH�LV�DW�OHDVW�¼��������ZKLFK�KROGV�IRU�RQO\�������RI�WKH�YRXFKHUV�)XUWKHU��WKH�YRXFKHU¶V�HIIHFW�GHFUHDVHV�RYHU�WLPH��.��  �±������S ��������:H�DJDLQ�REVHUYH�WKDWYRXFKHU� KLVWRU\� KDV� D� SUHGRPLQDQW� LQIOXHQFH�� 7KH� HIIHFW� RI� D� YRXFKHU� LV�PRUH� SRVLWLYH� IRUFXVWRPHUV�ZKR�XVHG�WKH�SUHYLRXV�YRXFKHU��.��  ��������S �������DQG�DOVR�IRU�FXVWRPHUV�ZKRREWDLQHG� EXW� GLG� QRW� XVH� LW� �.��  � ������� S �� ����� FRPSDUHG� ZLWK� FXVWRPHUV� ZKR� GLG� QRWUHFHLYH�FXVWRPHUV� D�YRXFKHU� LQ� WKH�SUHYLRXV�SHULRG��7KH� OHQJWK�RI� WKH�PHPEHUVKLS� H[HUWV� DVPDOO� QHJDWLYH� HIIHFW�� ZKLFK� LV� VLJQLILFDQW� DW� WKH� ����OHYHO�� 6LPLODU� WR� WKH� ILQGLQJV� IRUSXUFKDVH�LQFLGHQFH��WKH�FRQWHQW�RI�WKH�PHPEHUVKLS�WKXV�VHHPV�WR�EH�PRUH�LPSRUWDQW�WKDQ�WKHOHQJWK�RI�WKH�PHPEHUVKLS�
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7DEOH�����5DQGRP�HIIHFWV�UHJUHVVLRQ�PRGHO�IRU�SXUFKDVH�TXDQWLW\3DUDPHWHU�HVWLPDWH W�YDOXH
&RQVWDQW6SHOO�GXUDWLRQ/1��VSHOO�GXUDWLRQ�
9RXFKHU�XVDJH0RGHUDWRUV�)DFH�YDOXH7LPH�VLQFH�PDLOLQJ3UHYLRXV�YRXFKHU�XVHG3UHYLRXV�YRXFKHU�UHFHLYHG��EXWXQXVHG0HPEHUVKLS�GXUDWLRQ
'LUHFW�PDLO'RRU�WR�GRRU�IO\HU
/DJJHG�YRXFKHU�XVDJH/DJJHG�SXUFKDVH�TXDQWLW\0HPEHUVKLS�OHQJWK
6HDVRQDO�HIIHFWV���������������
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)XUWKHU��WKH�PRGHO�VKRZV�WKH�H[LVWHQFH�RI�D�SRVLWLYH�SRVW�YRXFKHU�HIIHFW�RQ�SXUFKDVHTXDQWLW\��$IWHU�YRXFKHU�XVDJH��WKH�H[SHFWHG�SXUFKDVH�TXDQWLW\�RI�WKH�QH[W�SXUFKDVH�LQFUHDVHVE\�¼�������S ��������SRLQWLQJ�WRZDUGV�D�UHODWLRQDO�LPSURYHPHQW��'LUHFW�PDLOV�KDYH�D�SRVLWLYHHIIHFW��.�  ��������S �������DQG�GRRU�WR�GRRU�IO\HUV�DQ�LQVLJQLILFDQW�HIIHFW��.�  �±������S !�����RQ�SXUFKDVH�TXDQWLW\��)XUWKHU��ODJJHG�SXUFKDVH�TXDQWLW\�SRVLWLYHO\�UHODWHV�WR�FXUUHQW�SXUFKDVHTXDQWLW\� �.�  � ������S �� ������7KH� IRXU�ZHHNO\�GXPPLHV� FOHDUO\� VKRZ�D� WZR�ZDYH� VHDVRQDOSDWWHUQ�ZLWK�H[WUHPHV�DURXQG�SHULRG���DQG�����PLQLPD��DQG�SHULRG���DQG�����PD[LPD��
)LJXUH� ���� 7KH� PRGHUDWHG� UHODWLRQVKLS� EHWZHHQ� YRXFKHU� XVDJH� DQGSXUFKDVH�TXDQWLW\��LQ�HXURV�
)LJXUH����D�1R�YRXFKHU�UHFHLYHG�LQ�SUHYLRXV�SHULRG
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)LJXUH����E�9RXFKHU�UHFHLYHG�EXW�XQXVHG�LQ�SUHYLRXV�SHULRG
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SXUFKDVHTXDQWLW\
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)LJXUH����F�9RXFKHU�UHFHLYHG�DQG�XVHG�LQ�SUHYLRXV�SHULRG
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)LJXUH�����VKRZV�SXUFKDVH�TXDQWLW\�DFFRUGLQJ�WR�PRGHO�SUHGLFWLRQV�IRU�YRXFKHUV�ZLWKGLIIHUHQW� IDFH� YDOXHV� �¼� ��� ¼� ������ ¼� ���� RYHU� WKH� YRXFKHU� UHGHPSWLRQ� SHULRG��7KH� VLWXDWLRQZLWKRXW� D� YRXFKHU� LV� DOVR� GUDZQ� DV� D� EHQFKPDUN�� 7LPH� VLQFH� YRXFKHU� PDLOLQJ� QHJDWLYHO\LQIOXHQFHV�HIIHFWLYHQHVV��EXW�WLPH�VLQFH�WKH�ODVW�SXUFKDVH�LQFLGHQW�KDV�D�SRVLWLYH�LQIOXHQFH�RQSXUFKDVH�TXDQWLW\��7KH�QR�YRXFKHU�FXUYH�WKHUHIRUH�VKRZV�DQ�LQFUHDVLQJ�VKDSH��DQG�WKH�FXUYHVZLWK�D�YRXFKHU�D�GHFUHDVLQJ�VKDSH�)RU� KRXVHKROGV� WKDW� GLG� QRW� REWDLQ� WKH� SUHYLRXV� YRXFKHU� WKH� YRXFKHU� HIIHFW� RQSXUFKDVH�TXDQWLW\�LV�QHJDWLYH�IRU�DOO�WKUHH�YRXFKHUV�RYHU�DOO�ZHHNV��VHH�)LJXUH����D���)RU�DOORWKHU�VLWXDWLRQV��WKH�YRXFKHU�KDV�D�SRVLWLYH�HIIHFW�GXULQJ�WKH�ILUVW�ZHHNV��ZKLFK�WKHQ�GHFUHDVHVDQG�WXUQV�QHJDWLYH�EHIRUH�H[SLUDWLRQ��VHH�)LJXUHV����E�DQG����F���0RVW�FXVWRPHUV�UHFHLYLQJ�DYRXFKHU� IRU� WKH� ILUVW� WLPH� WKXV� VKRZ� FDOFXODWLQJ� XVDJH� RI� WKH� YRXFKHU�� )RU� FXVWRPHUV� ZKRREWDLQHG� RU� XVHG� WKH� SUHYLRXV� YRXFKHU�� WKLV� KROGV� RQO\� IRU� WKRVH� KRXVHKROGV� WKDW� NHHS� WKHYRXFKHU� LQ� WKHLU� SRFNHW� IRU� D� ORQJ� WLPH�� )DFH� YDOXH� KDV� D� SRVLWLYH� LQIOXHQFH� RQ� UHYHQXHV�KLJKHU�GLVFRXQWV��KLJKHU�IDFH�YDOXH��OHDG�WR�PRUH�UHYHQXHV��7KLV�VXSSRUWV�WKH�VWDWHPHQW�WKDW�LWLV�JRRG�WR�JLYH�PRVW�UHZDUGV�WR�\RXU�EHVW�FXVWRPHUV��1HJDWLYH�HIIHFWV�RQ�SXUFKDVH�TXDQWLW\�GRQRW�QHFHVVDULO\�LPSO\�WKDW�FXVWRPHUV�EX\�OHVV�RQ�D�JLYHQ�WUDQVDFWLRQ��VLQFH�WKH�YRXFKHU�YDOXHLV� H[FOXGHG� IURP� WKH� WUDQVDFWLRQ� VL]H�� 7KH� SXUFKDVH� TXDQWLW\� YDULDEOH�� KRZHYHU�� VKRZV� WKHHIIHFWV�RQ�UHYHQXHV�
������9RXFKHUV�DQG�FXVWRPHU�OLIHWLPH�YDOXH7KH�HPSLULFDO�PRGHO�HVWLPDWHV�PDNH� LW�SRVVLEOH� WR�FDOFXODWH� WKH�YRXFKHU�HIIHFW�RQ� FXVWRPHUOLIHWLPH�YDOXH��7KH�EDVLF�LGHD��WKH�HIIHFW�RI�D�YRXFKHU�RQ�WKH�H[SHFWHG�FDVK�IORZ�LV�FDOFXODWHGIRU�HYHU\�ZHHN�W GXULQJ�WKH�UHGHPSWLRQ�SHULRG��DQG�WKHQ�GLVFRXQWHG�WR�REWDLQ�WKH�QHW�SUHVHQWYDOXH�� 7R� FDOFXODWH� WKH� HIIHFW� RI� WKH� YRXFKHU� RQ� WKH� FDVK� IORZ�� ZH� PXVW� FDOFXODWH� WKHGLVFRXQWHG�LPSDFW�RQ�WKH�VHYHUDO�FRPSRQHQWV�RI�&/9LW �UHYHQXHV��PDLOLQJ�FRVWV�DQG�YRXFKHUFRVWV��IRU�HYHU\�ZHHN�W RI�WKH�UHGHPSWLRQ�SHULRG��SUHYLRXVO\�IRUPXODWHG�DV�
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7KH� YRXFKHU� HIIHFW� RQ� FXVWRPHU� UHYHQXHV� FDQ� EH� VSOLW� LQWR� D� GLUHFW� DQG� DQ� LQGLUHFWHIIHFW��7KH� GLUHFW� HIIHFW� LV� WKH� HIIHFW� RI� SRVVHVVLQJ� DQG� XVLQJ� WKH� YRXFKHU� LQ�ZHHN� W RQ� WKHUHYHQXHV�LQ�ZHHN�W��7KH�LQGLUHFW�HIIHFW�FRQVLVWV�RI�WKH�IHHGEDFN�RI�KDYLQJ�XVHG�D�YRXFKHU�LQ�DSUHYLRXV�SHULRG�RQ�WKH�SXUFKDVH�LQFLGHQFH�DQG�TXDQWLW\� LQ�D�FXUUHQW�ZHHN� W��(TXDWLRQ�������SUHVHQWV�WKH�GLUHFW�HIIHFW�RI�WKH�YRXFKHU�GXULQJ�D�JLYHQ�ZHHN��XVLQJ�WKH�FKDLQ�UXOH��
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7KH� WRWDO�GLUHFW�HIIHFW�RYHU� WKH�HQWLUH� UHGHPSWLRQ�SHULRG�S HTXDOV� WKH�VXP�RI� WKH�GLVFRXQWHGGLUHFW�HIIHFWV�RYHU�DOO�ZHHNV�W  ���«����DV�SUHVHQWHG�LQ�HTXDWLRQ��������
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7KH� LQGLUHFW� HIIHFW� HTXDOV� WKH� HIIHFW� RI� KDYLQJ� XVHG� WKH� YRXFKHU� RQ� D� SUHYLRXV� WUDQVDFWLRQPDGH� LQ�ZHHN� O RQ� SXUFKDVH� LQFLGHQFH� DQG� SXUFKDVH� TXDQWLW\� GXULQJ� WKH� FXUUHQW�ZHHN� W�� DVSUHVHQWHG� LQ�HTXDWLRQ���������7KH� WRWDO� LQGLUHFW�HIIHFW� WKHQ�HTXDOV� WKH�VXP�RI� WKH�GLVFRXQWHGLQGLUHFW� HIIHFWV� RYHU� DOO� ZHHNV� W�  � ���«��� DV� SUHVHQWHG� LQ� HTXDWLRQ� �������� 1RWH� WKDW� WKHLQGLUHFW�HIIHFW�HTXDOV����EHFDXVH�WKH�FXUUHQW�YRXFKHU�FDQQRW�KDYH�EHHQ�XVHG�\HW�
������ ¦ ¦�

 
�
 »¼º«¬ª ¸̧¹·¨̈©§ ' '�' »¼º«¬ª ¸̧¹·¨̈©§ '' '' �

�
�
� � ��



��
W

O
W
O OLOLO

LWLWLWLWOLO
LW

LS
LW 3,3698 34343,3985(9925(9LQGLU OO �

������ ¦ �
»»¼º««¬ª ¹̧·©̈§ �¸̧¹·¨̈©§ '' '' ��

�
���� �
W

W
LO

LW
LS

LS U985(9LQGLU925(9LQGLU �



���

7KH� FRVWV� UHODWHG� WR� WKH� YRXFKHU� FRQVLVW� RI� PDLOLQJ� FRVWV� DQG� YRXFKHU� FRVWV� �WKH� GLUHFWPDUNHWLQJ�FRVWV�QRW� UHODWHG� WR� WKH�YRXFKHU�DUH�RI�QR� LQIOXHQFH���7KH�PDLOLQJ�FRVWV�DUH� IL[HGDQG�PDGH�DW�W  ����7KH�YRXFKHU�FRVWV�DUH�WKH�QHW�SUHVHQW�YDOXH�RI�WKH�SUREDELOLW\�RI�YRXFKHUXVDJH� WLPHV� WKH� YRXFKHU� YDOXH� RYHU� DOO� ���ZHHNV��7KH� SUREDELOLW\� RI� XVDJH� WKHQ� HTXDOV� WKHSUREDELOLW\�RI�SXUFKDVH�LQFLGHQFH��JLYHQ�QR�SXUFKDVH�LQFLGHQFH�XQWLO�WKHQ�
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:H� WDNH� D� WLPH�SUHIHUHQFH� UDWH�RI�����RQ� DQ� DQQXDO� OHYHO��ZKLFK� FRUUHVSRQGV� WR� D�ZHHNO\WLPH� UDWH� U  � ������� � ����������� ��  � U ��� 3UHYLRXV� VWXGLHV� RQ� &/9 XVH� \HDUO\� WLPHSUHIHUHQFH�UDWHV�EHWZHHQ�����DQG������%HUJHU�DQG�1DVU��������DQG�ZLWKRXW�KDYLQJ�VSHFLILFNQRZOHGJH� ZH� FKRVH� WR� UHPDLQ� FRQVHUYDWLYH�� )XUWKHU�� ZH� WDNH� D� PDUJLQ�P HTXDO� WR� ����ZKLFK� HTXDOV� WKH� DYHUDJH� PDUJLQ� IRU� PHQ¶V� DQG� ZRPHQ¶V� IDVKLRQ� UHWDLOHUV� DV� UHSRUWHG� E\+RRIG� %HGULMIVVFKDS� 'HWDLOKDQGHO� �������� 1R� PRUH� SUHFLVH� LQIRUPDWLRQ� LV� DYDLODEOH� RQPDUJLQV��QHLWKHU�GR�ZH�KDYH�DQ\�LQGLFDWLRQV�WKDW�WKH�PDUJLQ�IRU�RXU�FORWKLQJ�UHWDLOHU�ZRXOG�EHGLIIHUHQW�WKDQ�DYHUDJH��7KH�PDLOLQJ�FRVWV�DUH�VHW�DW�¼�������$OO�FRQWURO�YDULDEOHV�DUH�VHW�RQ�WKHDYHUDJH�YDOXHV�LQ�WKH�GDWDVHW�:H�FDOFXODWH�WKH�YRXFKHU¶V�HIIHFW�RQ�&/9�IRU�QLQH�GLIIHUHQW�VLWXDWLRQV��WKUHH�GLIIHUHQWYRXFKHU�KLVWRULHV�
�WKUHH�GLIIHUHQW�IDFH�YDOXH��¼����¼�������¼������7KH�UHVXOWV�DUH�SUHVHQWHG�LQ7DEOH������:H�REVHUYH�WKDW�IRU�FXVWRPHUV�ZKR�GLG�QRW�UHFHLYH�WKH�SUHYLRXV�YRXFKHU�WKH�GLUHFWHIIHFW� RQ� UHYHQXHV� LV� QHJDWLYH� IRU� DOO� YRXFKHU� YDOXHV�� )RU� FXVWRPHUV� ZKR� REWDLQHG� WKHSUHYLRXV� YRXFKHU� EXW� OHIW� LW� XQUHGHHPHG�� WKH� GLUHFW� HIIHFW� RQ� UHYHQXHV� LV� QHJDWLYH� IRU� WKHVPDOOHVW� IDFH� YDOXH� �¼� ���� EXW� SRVLWLYH� IRU� WKH� RWKHU� WZR� �¼� ����� DQG� ¼� ����� )LQDOO\�� IRU� WKHJURXS� RI� FXVWRPHUV� ZKR� XVHG� WKH� SUHYLRXV� YRXFKHU�� WKH� GLUHFW� HIIHFW� LV� SRVLWLYH� IRU� DOOGLIIHUHQW� IDFH�YDOXH� OHYHOV�� )URP� WKH� JUDSKLFDO� SUHVHQWDWLRQ� RI� WKH� PRGHO� HVWLPDWHV�� ZHREVHUYHG� DOUHDG\� WKDW� WKH� YRXFKHU� HIIHFW� FRXOG� WXUQ� QHJDWLYH� RYHU� WKH� UHGHPSWLRQ� SHULRG�
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0RUHRYHU��WKH�SUREDELOLW\�RI�UHGHPSWLRQ�LV�VPDOOHU�IRU�FXVWRPHUV�ZKR�GLG�QRW�XVH�WKH�SUHYLRXVYRXFKHU��VR�WKDW�WKH�SUREDELOLW\�RI�D�YRXFKHU�UHPDLQLQJ�XQUHGHHPHG�LQ�WKH�ODWHU�VWDJHV�RI�WKHUHGHPSWLRQ�SHULRG�LV�KLJKHU�)XUWKHU��WKH�LQGLUHFW�HIIHFWV�DUH�QHJDWLYH��EHFDXVH�WKH�QHJDWLYH�SRVW�YRXFKHU�HIIHFW�RQSXUFKDVH� LQFLGHQFH� RXWZHLJKV� WKH� SRVLWLYH� HIIHFW� RQ� SXUFKDVH� TXDQWLW\�� 7KH� SRVW�YRXFKHUHIIHFWV�KDUGO\�VKRZ�GLIIHUHQFHV�IRU�WKH�GLIIHUHQW�VLWXDWLRQV�:KHQ�ZH�EDODQFH�DGGLWLRQDO�UHYHQXHV�ZLWK�YRXFKHU�DQG�PDLOLQJ�FRVWV��ZH�REVHUYH�WKDWWKH�RYHUDOO�HIIHFW�RQ�FXVWRPHU�OLIHWLPH�YDOXH�LV�QHJDWLYH�IRU�DOO�QLQH�VLWXDWLRQV��7KH�PDUJLQDOHIIHFW� RI� WKH� YRXFKHU� UHZDUG� RQ� FXVWRPHU� OLIHWLPH� YDOXH� LV� WKXV� QHJDWLYH�� %XW� ZH� REVHUYHDJDLQ� WKDW� WKH� ORVVHV� DUH� VPDOOHVW� IRU� WKH� JURXS� RI� FXVWRPHUV� ZLWK� WKH� SUHYLRXV� YRXFKHUUHGHHPHG�� 7KH� LQIOXHQFH� RI� IDFH� YDOXH� LV� PL[HG�� )RU� FXVWRPHUV� ZKR� UHFHLYHG� RU� XVHG� WKHSUHYLRXV� YRXFKHU�� D� SRVLWLYH� UHODWLRQ� H[LVWV� EHWZHHQ� IDFH� YDOXH� DQG� &/9�HIIHFW�� 7KLV� LVUHPDUNDEOH�� EHFDXVH� KLJKHU� IDFH� YDOXHV� OHDG� WR� PXFK� KLJKHU� YRXFKHU� FRVWV�� +RZHYHU�� IRUFXVWRPHUV� ZKR� GLG� QRW� UHFHLYH� WKH� SUHYLRXV� YRXFKHU�� WKH� UHODWLRQ� EHWZHHQ� IDFH� YDOXH� DQGFXVWRPHU� OLIHWLPH� YDOXH� LV� QHJDWLYH��5HZDUGLQJ� FXVWRPHUV�ZKR� VSHQG�PRVW� LQ� WKH� ORQJ� UXQWKXV�SURYLGHV�WKH�EHVW�UHVXOWV�
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7DEOH������7KH�HIIHFWV�RI�WKH�OR\DOW\�YRXFKHU�RQ�FXVWRPHU�OLIHWLPH�YDOXH
9RXFKHU�KLVWRU\ )DFH�YDOXH� 3UHVHQW�GLUHFWHIIHFW�RQ�QHWUHYHQXHV�

3UHVHQW�LQGLUHFWHIIHFW�RQ�QHWUHYHQXHV�
3UHVHQW�YRXFKHUFRVWV� 1HW�SUHVHQW�YDOXH�RI�WKHYRXFKHU���

3UHYLRXV�YRXFKHU�QRW�REWDLQHG �������
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���������������3UHYLRXV�YRXFKHU�REWDLQHG�DQGXVHG �������
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���������������� ,Q�HXURV� 1HW�SUHVHQW�YDOXH�RI�WKH�YRXFKHU� �3UHVHQW�GLUHFW�HIIHFW�RQ�QHW�UHYHQXHV���3UHVHQW�LQGLUHFW�HIIHFW�RQ�QHW�UHYHQXHV�í�3UHVHQW�YRXFKHUFRVWV�í�0DLOLQJ�FRVWV��0DLOLQJ�FRVWV� �¼�����
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����&RQFOXVLRQV
������*HQHUDO�FRQFOXVLRQV)URP�WKH�DQDO\VLV�RI�D�OR\DOW\�SURJUDP�WKDW�UHZDUGV�FXVWRPHUV�ZLWK�VWRUH�YRXFKHUV��ZH�PD\FRQFOXGH� WKDW� YRXFKHUV� JLYHQ� WR� JRRG� FXVWRPHUV� FDQ� HQKDQFH� SXUFKDVHV�� EXW� QRW� XQGHU� DOOFLUFXPVWDQFHV��9RXFKHUV�ZLWK� D� KLJK� IDFH� YDOXH²�JLYHQ� WR� WKH� EHVW� VSHQGLQJ� FXVWRPHUV²KDYH�WKH�PRVW�LPSDFW�RQ�ERWK�SXUFKDVH�LQFLGHQFH�DQG�TXDQWLW\��%XW�WKH�UHZDUGV�EHFRPH�UHDOO\HIIHFWLYH� RQO\� DIWHU� D� KRXVHKROG� KDV� EHHQ� UHZDUGHG� DW� OHDVW� RQH� WLPH� EHIRUH�� ,QVWHDG� RIEHFRPLQJ�PRUH� VFKHPLQJ��KRXVHKROGV� WKXV�GHYHORS� D�EHWWHU� UHODWLRQVKLS�ZLWK� WKH� FRPSDQ\�7KLV�VXSSRUWV�WKH�FODLP�WKDW�PRVW�LQYHVWPHQWV�VKRXOG�EH�WDUJHWHG�RQ�WKH�EHVW�FXVWRPHUV��%XW�LWVHHPV�WKDW�DW�OHDVW�WZR�UHZDUGV�DUH�QHHGHG�LQ�RUGHU�WR�UHFHLYH�VRPHWKLQJ�IURP�WKH�FXVWRPHU�LQUHWXUQ��:H�DOVR�VKRZ�WKDW�FXVWRPHU�OLIHWLPH�PHDVXUHG�DV�PHPEHUVKLS�OHQJWK�LV�QR�JXDUDQWHHRI�GHYHORSLQJ�EHWWHU�UHODWLRQVKLSV��ZKLFK�LV�LQ�OLQH�ZLWK�UHFHQW�ILQGLQJV�RI�5HLQDUW]�DQG�.XPDU��������2I�UHOHYDQFH�DUH�WKH�FRQWHQW�DQG�WKH�GHYHORSPHQW�RI� WKH� UHODWLRQVKLS��UDWKHU� WKDQ�LWVOHQJWK��)XUWKHUPRUH��ZH�VKRZ�WKDW�WKH�YRXFKHU¶V�HIIHFWLYHQHVV�GHFUHDVHV�RYHU�WLPH�DQG�LW�FDQEHFRPH�LQHIIHFWLYH�EHIRUH�WKH�H[SLUDWLRQ�GDWH�0RUHRYHU�� WKH� YRXFKHU� DV� VWXGLHG� KHUH� GRHV� QRW� HQKDQFH� FXVWRPHU� OLIHWLPH� YDOXH�%HFDXVH�RI� WKH�YDOXH�JLYHQ�DZD\�XQGHU� WKH�YRXFKHU�� WKH�QHW�HIIHFW� LV�QHJDWLYH��%XW�ZH� ILQGWKDW� WKH� ORVVHV�DUH�VPDOOHVW� IRU� WKH�EHVW�DQG�PRVW� OR\DO�FXVWRPHUV��GHVSLWH� WKH� IDFW� WKDW� WKH\UHFHLYH� YRXFKHUV�ZLWK� WKH� KLJKHVW� IDFH� YDOXHV�� 7KH� QHJDWLYH� HIIHFW� RI� WKH� YRXFKHU� RQ�&/9GRHV� QRW� QHFHVVDULO\�PHDQ� WKDW� WKH� OR\DOW\� SURJUDP� LV� QRW� SURILWDEOH�� DV� VWLPXODWLQJ� HIIHFWVPD\�DOVR�FRPH�IURP�VDYLQJ�SRLQWV��6HYHUDO�DXWKRUV�KDYH�IRXQG�WKDW�FXVWRPHUV�WDNH�DFFRXQW�RIVDYLQJ�SRLQWV� LQ�PDNLQJ� WKHLU�SXUFKDVH�GHFLVLRQV� �+VHH�HW�DO��������1XQHV�DQG�'Uq]H������9DQ� 2VVHODHU�� $OED�� DQG� 0DQFKDQGD� ������� &RQVLGHUHG� IURP� WKLV� SHUVSHFWLYH�� UHZDUGLQJFXVWRPHUV�ZLWK�YRXFKHUV�PDNHV� D� VDYLQJ�SURJUDP� OHVV� FRVWO\�� EHFDXVH� WKH� UHZDUG� FRVWV� DUHPXFK�ORZHU�WKDQ�WKH�IDFH�YDOXH�RI�WKH�YRXFKHU��%XW�RXU�UHVHDUFK�VKRZV�WKDW�XQOHVV�WKH�VWRUHJLYHV�FXVWRPHUV� WKH� ULJKW� LQFHQWLYHV� WR�FROOHFW� VDYLQJ�SRLQWV� LQ�D�SUHFHGLQJ�SHULRG� WKH� VWRUHYRXFKHU�ZLOO�QRW�EH�SURILWDEOH�
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������0DQDJHULDO�LPSOLFDWLRQV2XU�DQDO\VLV�VKRZV�WKDW�UHZDUGLQJ�\RXU�EHVW�FXVWRPHUV�XQGHU�D�OR\DOW\�SURJUDP�FDQ�EH�D JRRGVWUDWHJ\��LI�H[HFXWHG�LQ�D�SURSHU�ZD\��7KH�IROORZLQJ�PDQDJHULDO�DGYLFHV�FDQ�EH�JLYHQ�:H�FOHDUO\�ILQG�WKDW�WKH�YRXFKHU�SD\V�RII�RQO\�DIWHU�D�VHFRQG�WLPH��7KLV� LPSOLHV� WKDWFRPSDQLHV� FDQ� EHWWHU� RSHUDWH� D� ORQJ�VWDQGLQJ� OR\DOW\� SURJUDP� WKDQ� ZRUN� ZLWK� VKRUW�WHUPOR\DOW\�DFWLRQV��DV�GHILQHG�LQ�&KDSWHU�����)XUWKHUPRUH��FRPSDQLHV�PD\�ZDQW�WR�WU\�WR�UHGXFHWKH�ORVVHV�RQ�WKH�ILUVW�UHZDUG��,QFUHDVLQJ�WKH�VDYLQJ�SRLQWV�WKUHVKROG�LV�D�SRVVLEOH�VROXWLRQ��EXWWKLV�FDQ�HDVLO\� OHDG� WR�FXVWRPHU�GHPRWLYDWLRQ� �1XQHV�DQG�'Uq]H��������$Q�DOWHUQDWLYH� LV� WRGHVLJQ� SURJUHVVLYH� UHZDUG� VFKHGXOHV�� XQGHU� ZKLFK� OR\DOW\� SURJUDP�PHPEHUV� DUH� UHZDUGHGEHWWHU�LI�WKH\�DOVR�UHDFKHG�WKH�SRLQWV�WKUHVKROG�GXULQJ�WKH�SUHYLRXV�VDYLQJ�F\FOH�:H�VKRZHG�WKDW�WKH�YRXFKHU�KDV�D�SRVLWLYH�SRVW�YRXFKHU�HIIHFW�RQ�SXUFKDVH�TXDQWLW\�$OWKRXJK�SOHDVDQW�� WKLV� ILQGLQJ�ZLOO�RQO\� OHDG� WR�FRQVLGHUDEOH�KLJKHU�SURILWV�RQFH� FXVWRPHUVLQGHHG�PDNH�D�SXUFKDVH��7KH�SRVW�YRXFKHU�GLS�LQ�SXUFKDVH�LQFLGHQFH�VKRXOG�EH�UHGXFHG��H�J�E\� VHQGLQJ� D�GLUHFW�PDLO� VKRUWO\�DIWHU� WKH� UHGHPSWLRQ�KDV� WDNHQ�SODFH�� )XUWKHU��ZH� ILQG� WKDWPHPEHUVKLS� OHQJWK� LV� QRW� D� JRRG� LQGLFDWRU� HLWKHU� IRU� EHKDYLRUDO� OR\DOW\� RU� IRU� YRXFKHUUHVSRQVH�EHKDYLRU��9RXFKHU�UHVSRQVH�EHKDYLRU�LV�D�EHWWHU�LQGLFDWRU�RI�UHODWLRQVKLS�VWUHQJWK�2XU�DQDO\VLV�LQGLFDWHV�WKDW�LQ�PDQ\�FDVHV�WKH�YRXFKHU¶V�HIIHFW�EHFRPHV�LQ�PDQ\�FDVHVQHJDWLYH�EHIRUH�WKH�H[SLUDWLRQ�WLPH��$�VKRUWHQHG�UHGHPSWLRQ�SHULRG�LV�WKHUHIRUH�DGYLVDEOH�IRUWKLV�UHZDUG��DOWKRXJK� LW� VKRXOG�EH�RI�VXIILFLHQW� OHQJWK��3ULFH�SURPRWLRQ� OLWHUDWXUH�KDV�VKRZQWKDW�SXUFKDVH�LQFUHDVHV�FRPH�IRU�D�ODUJH�VKDUH�IURP�EUDQG�VZLWFKLQJ��*XSWD��������,Q�RUGHU�WRHQDEOH�FXVWRPHUV�WR�VZLWFK��VWRUHV�VKRXOG�RIIHU�YRXFKHUV�ZLWK�UHGHPSWLRQ�SHULRGV�WKDW�FDSWXUHDW�OHDVW�RQH�QRUPDO�FORWKLQJ�SXUFKDVH�



���

������/LPLWDWLRQV�DQG�GLUHFWLRQV�IRU�IXUWKHU�UHVHDUFK7KLV�SDSHU� WHVWHG�ZKHWKHU�D�VWUDWHJ\�RI�UHZDUGLQJ�FXVWRPHUV�IRU� WKHLU� OR\DOW\�LV�HIIHFWLYH��$FRPSDULVRQ� RI� WKLV� VWUDWHJ\�ZLWK� DOWHUQDWLYH� VWUDWHJLHV�ZDV� EH\RQG� WKH� OLPLWV� RI� WKLV� VWXG\�KRZHYHU��:H� FRXOG� QRW� DQDO\]H�� IRU� H[DPSOH�� KRZ� OR\DO� YHUVXV� GLVOR\DO� FXVWRPHUV� ZRXOGUHDFW�WR�D�VLPLODU�VWRUH�YRXFKHU��1HLWKHU�FRXOG�ZH�FRPSDUH�WKH�FXUUHQW�VWUDWHJ\�ZLWK�D�VDYLQJIHDWXUH� WKDW� GLVFULPLQDWHV� HYHQ� PRUH� VWURQJO\� E\� UHZDUGLQJ� WKH� OR\DO� FXVWRPHUV� UHODWLYHO\EHWWHU�WKDQ�WKH�FXUUHQW�VWUDWHJ\��7KH�FRPSDULVRQ�RI�GLIIHUHQWLDWLRQ�DQG�UHZDUGLQJ�VWUDWHJLHV�LVDQ�LQWHUHVWLQJ�GLUHFWLRQ�IRU�IXUWKHU�UHVHDUFK�)XUWKHUPRUH�� WKH� DYDLODEOH� GDWD� GLG� QRW� DOORZ� XV� WR� REVHUYH� ZKHWKHU� LQFUHDVHV� LQSXUFKDVH� LQFLGHQFH� DUH� GXH� WR� LQFUHDVHG� VWRUH� WUDIILF� RU� WR� KLJKHU� FRQYHUVLRQ� UDWHV�� 6XFK� DGHFRPSRVLWLRQ� LV� LPSRUWDQW� LQ� UHWDLO� VHWWLQJV� LQ� ZKLFK� FRPSDULVRQ� VKRSSLQJ� LV� VLJQLILFDQW�VXFK� DV� IDVKLRQ� UHWDLOLQJ� �/DP� HW� DO�� ������ 9DQ� +HHUGH� DQG� %LMPROW� ������� ,W� ZRXOG� EHLQWHUHVWLQJ�WR�DVVHVV�ZKHWKHU�YRXFKHU�SRVVHVVLRQ�KDV�WKH�VWURQJHVW�LPSDFW�RQ�VWRUH�WUDIILF�RU�RQFRQYHUVLRQ�UDWHV�2XU� DQDO\VLV� IRFXVHG� RQ� WKH� PDUJLQDO� LPSDFW� RI� WKH� YRXFKHU� RQ� FXVWRPHU� OLIHWLPHYDOXH��DQG�LJQRUHG�FHUWDLQ�DGGLWLRQDO�EHQHILWV�DQG�FRVWV�RI�WKH�VDYLQJ�IHDWXUH��:H�LJQRUHG�WKHSRVLWLYH� LQFHQWLYH� IURP� VDYLQJ� SRLQWV� WKDW� FXVWRPHUV� UHFHLYHG� LQ� DGYDQFH� RI� WKH� YRXFKHU�%HVLGHV�� ZH� GLG� QRW� WDNH� LQWR� DFFRXQW� WKDW� WKH� FROOHFWLRQ� RI� SXUFKDVH� GDWD� WKURXJK� OR\DOW\FDUGV� LV� XVHG� E\� WKH� UHWDLO� FRPSDQ\� IRU�PDUNHWLQJ� GHFLVLRQ�PDNLQJ�� VXFK� DV� IRU� KRXVHKROGVHOHFWLRQV� IRU� GLUHFW� PDLOLQJV�� )XUWKHUPRUH�� ZH� LJQRUHG� WKH� IL[HG� FRVWV� RI� PDLQWDLQLQJ� DOR\DOW\� SURJUDP� �H�J�� WKH� DGPLQLVWUDWLYH� FRVWV� RI� SRLQWV� UHJLVWUDWLRQ��� $FFRXQWLQJ� IRU� DOOEHQHILWV�DQG�FRVWV�LV�QHFHVVDU\�WR�MXGJH�ZKHWKHU�D�FRPSOHWH�VDYLQJ�SURJUDP�DV�RSHUDWHG�KHUHOHDGV�WR�DGGLWLRQDO�SURILWDELOLW\�



���

&KDSWHU��&RQFOXVLRQV
����2YHUYLHZ
)RU� PRVW� FRPSDQLHV� LQYHVWLQJ� LQ� UHODWLRQVKLSV� ZLWK� FXVWRPHUV� LV� D� SUHIHUUHG� VWUDWHJ\� RYHUPD[LPL]LQJ� LQGLYLGXDO� WUDQVDFWLRQV�� 5HODWLRQVKLS� PDUNHWLQJ� LV� SXUVXHG� LQ� EXVLQHVV�WR�EXVLQHVV�PDUNHWV�DQG�FKDQQHO�UHODWLRQVKLSV�DOUHDG\�IRU�D�ORQJ�WLPH��EXW�LQ�FRQVXPHU�PDUNHWV�LWLV� DQ� DUHD� VWLOO� LQ� IXOO� GHYHORSPHQW��&RQVXPHU�PDUNHWV� DUH�PRVWO\�PDVV�PDUNHWV�� IRU�ZKLFKUHODWLRQVKLS�PDUNHWLQJ�LV�IDU�IURP�VWUDLJKWIRUZDUG��&XVWRPHUV�DUH�DQRQ\PRXV�WR�WKH�FRPSDQ\DQG�SHUVRQDO�FRQWDFW�ZLWK�WKHP�LV�OLPLWHG��7KHUHIRUH��UHODWLRQDO�PDUNHWLQJ�LQVWUXPHQWV�VXFK�DVOR\DOW\�SURJUDPV�DUH�QHHGHG�WR�OHYHUDJH�UHODWLRQVKLSV�DQG�WR�GLIIHUHQWLDWH�EHWZHHQ�FXVWRPHUV�$� OR\DOW\� SURJUDP� LV� D� YHU\� JHQHULF� UHODWLRQDO� PDUNHWLQJ� LQVWUXPHQW�� XQGHU� ZKLFK� VHYHUDOPDUNHWLQJ�DFWLRQV�FDQ�WDNH�SODFH�WR�HQKDQFH�FXVWRPHU�OR\DOW\��,Q�WKLV�GLVVHUWDWLRQ�ZH�VWXGLHGWKH��SRWHQWLDO��UROH�RI�OR\DOW\�SURJUDPV��VSHFLILFDOO\�LQ�UHWDLOLQJ��5HWDLO�LQGXVWULHV�FKDUDFWHUL]HDV�PDVV�PDUNHWV��DQG�PDQ\�UHWDLO�FRPSDQLHV�XVH�OR\DOW\�SURJUDPV�:H� VWDUWHG�ZLWK� DQ� RYHUYLHZ�RI� H[WDQW� OLWHUDWXUH� RQ� OR\DOW\� SURJUDPV� DQG� LGHQWLILHGVHYHUDO� JDSV� LQ� FXUUHQW� NQRZOHGJH� �&KDSWHU� ���� :LWK� WKH� DLP� RI� ILOOLQJ� WKHVH� JDSV�� ZHFRQGXFWHG�WKUHH�VWXGLHV�LQ�WKH�DUHD�RI�OR\DOW\�SURJUDPV��7KH�ILUVW�VWXG\�FRQVLVWHG�RI�D�VXUYH\DPRQJ� UHWDLO� PDQDJHUV� RQ� WKH� DGRSWLRQ� DQG� SHUFHLYHG� HIIHFWLYHQHVV� RI� OR\DOW\� SURJUDPV�&KDSWHU�����)RU�WKH�VHFRQG�VWXG\��ZH�XVHG�PDUNHW�ZLGH�SDQHO�GDWD�WR�VWXG\�OR\DOW\�SURJUDPHIIHFWLYHQHVV�DFFRXQWLQJ�IRU�HQGRJHQHLW\��&KDSWHU�����7KH�WKLUG�VWXG\�IRFXVHG�RQ�WKH�OR\DOW\SURJUDP� RI� D� VSHFLILF� UHWDLOHU�� :H� XVHG� LQIRUPDWLRQ� IURP� WKH� FXVWRPHU� GDWDEDVH� RI� WKLVFRPSDQ\�WR�VWXG\�WKH�HIIHFWV�RI�D�OR\DOW\�SURJUDP�UHZDUG�RQ�FXVWRPHU�OLIHWLPH�YDOXH��&KDSWHU��� )LJXUH�����VKRZV�WKH�UHVHDUFK�IUDPHZRUN�SURSRVHG�LQ�&KDSWHU����7KH�FRPSRQHQWV�DQGUHODWLRQV��ZKLFK�KDYH�EHHQ�VWXGLHG�LQ�WKLV�GLVVHUWDWLRQ��DUH�EROG�SULQWHG��7KH�ILJXUH�VKRZV�WKDWWKLV� GLVVHUWDWLRQ� KDV� FRYHUHG� DOPRVW� WKH� FRPSOHWH� IUDPHZRUN�� H[FHSW� IRU� WKH� LQIOXHQFH� RI



���

OR\DOW\� SURJUDP� GHVLJQ� DQG� FRPSHWLWLYH� OR\DOW\� SURJUDPV� RQ� OR\DOW\� SURJUDP� DGRSWLRQ� RIFXVWRPHUV�
7DEOH� ���� VKRZV� LQ� ZKLFK� FKDSWHUV� WKH� FRPSRQHQWV� DUH� DGGUHVVHG�� 6RPH� LVVXHV� DUHLQYHVWLJDWHG�LQ�PRUH�WKDQ�RQH�RI�WKH�VWXGLHV��DQG�DQ�LQWHJUDWLRQ�RI�WKH�REWDLQHG�NQRZOHGJH�LVWKHUHIRUH� QHHGHG�� ,Q� WKH� QH[W� VHFWLRQ�� ZH� ZLOO� SURYLGH� JHQHUDO� FRQFOXVLRQV� RQ� EDVH� RI� WKHSUREOHP� VWDWHPHQW� IRUPXODWHG�� ,Q� 6HFWLRQ� ���� ZH� GLVFXVV� LPSOLFDWLRQV�� IRU� UHVHDUFK�PDQDJHPHQW��DQG�SROLF\�PDNHUV��6HFWLRQ�����GLVFXVVHV�GLUHFWLRQV�IRU�IXUWKHU�UHVHDUFK�
)LJXUH�����,QYHVWLJDWHG�FRPSRQHQWV�DQG�UHODWLRQV

/R\DOW\�3URJUDP�$GRSWLRQ�RI�5HWDLOHUV�&K���
(IIHFWV�RI/R\DOW\�3URJUDPV�RQ�&XVWRPHU�/R\DOW\��&K�������

2YHUDOO�3URILWDELOLW\�RI/R\DOW\�3URJUDPV��&K�����
/R\DOW\�3URJUDP�$GRSWLRQ�RI�&XVWRPHUV�&K���

/R\DOW\�3URJUDP�'HVLJQ

&RPSHWLWLYH�/R\DOW\�3URJUDPV



���

7DEOH�����2YHUYLHZ�RI�VWXGLHV/R\DOW\�SURJUDPDGRSWLRQ�RIUHWDLOHUV
/R\DOW\�SURJUDPDGRSWLRQ�RIFXVWRPHUV

/R\DOW\SURJUDPHIIHFWLYHQHVV
/R\DOW\SURJUDPSURILWDELOLW\

'DWD
* & * & ' * & ' * ' 7\SH 6XEMHFWV ��6XEMHFWV6WXG\���&KDSWHU��� 9 9 9 9 9 6XUYH\ 5HWDLOHUV ���

6WXG\���&KDSWHU��� 9 9 9 9 9 9 3DQHO�GDWD +RXVHKROGV �����
6WXG\���&KDSWHU��� 9 9 3DQHO�GDWD /R\DO�3URJUDP0HPEHUV ������
2YHUDOO 9 9 9 9 9 9 9 9
*� �JHQHUDO&� �LQIOXHQFH�RI�FRPSHWLWLYH�OR\DOW\�SURJUDPV'� �LQIOXHQFH�RI�OR\DOW\�SURJUDP�GHVLJQ



���

����*HQHUDO�&RQFOXVLRQV
������7KH�SUREOHP�VWDWHPHQW:H� GHILQHG� WKH� IROORZLQJ� FHQWUDO� UHVHDUFK� SUREOHP� IRU� WKLV� GLVVHUWDWLRQ�� :KLFK� UROH� FDQOR\DOW\� SURJUDPV� SOD\� LQ� WKH� PDUNHWLQJ�PL[� RI� UHWDLOHUV" ,Q� WKLV� VHFWLRQ�� ZH� IRUPXODWHFRQFOXVLRQV�EDVHG�RQ�WKH�SUREOHP�VWDWHPHQW�LQ�&KDSWHU����:H�ZLOO�ILUVW�SURYLGH�DQ�DQVZHU�RQWKH�ILYH�UHVHDUFK�TXHVWLRQV��VHFWLRQ�������XQWLO���������6HFWLRQ�������LQWHJUDWHV�WKLV�NQRZOHGJHDQG�SURYLGHV�DQ�DQVZHU�RQ�WKH�FHQWUDO�UHVHDUFK�SUREOHP�
������:KLFK�IDFWRUV�GULYH�UHWDLOHUV�WR�DGRSW�OR\DOW\�SURJUDPV"7KH� UHWDLOHU� VXUYH\� �6WXG\� ��� &KDSWHU� ��� DGGUHVVHV� WKH� LVVXH� RI� UHWDLOHUV¶� OR\DOW\� SURJUDPDGRSWLRQ�� $PRQJ� WKH� ���� UHWDLOHUV� ZH� VXUYH\HG�� ���� XVH� OR\DOW\� SURJUDPV�� 2XU� VWXG\LGHQWLILHG�VHYHUDO�PDUNHW�DQG�RUJDQL]DWLRQDO� IDFWRUV� WKDW� LQIOXHQFH� UHWDLOHUV¶� OR\DOW\�SURJUDPDGRSWLRQ�� :H� IRXQG� WKDW� WKH� OR\DOW\� SURJUDP� DGRSWLRQ� GHFLVLRQ� LV� VWURQJO\� GULYHQ� E\FRPSHWLWLYH� IDFWRUV��$ERYH�DOO��FRPSHWLWRUV¶� OR\DOW\�SURJUDPV�EXW�DOVR�FRPSHWLWLYH� LQWHQVLW\LQ� JHQHUDO� GULYH� UHWDLOHUV� WR� DGRSW� OR\DOW\� SURJUDPV�� 2XU� ILQGLQJV� GRXEW� WKH� SUHWHQGHGGHIHQVLYH�QDWXUH�RI�OR\DOW\�SURJUDPV��EHFDXVH�OR\DOW\�SURJUDPV�VHHP�WR�EH�XVHG�WR�FDWFK�XSZLWK�RWKHUV�LQ�FRPSHWLWLYH�VLWXDWLRQV��,QGHHG�LQ�PDQ\�UHWDLO�VHFWRUV��UHWDLOHUV�FRPSHWH�IRU�WKHVDPH�FXVWRPHUV�EHFDXVH�FRQVXPHUV�DUH�RIWHQ�SRO\JDPRXV�OR\DO�DQG�LQYROYHG�LQ�FRPSDULVRQ�VKRSSLQJ�&XVWRPHU� DQG�RUJDQL]DWLRQDO� IDFWRUV� SOD\� D� VHFRQGDU\� UROH� LQ� WKH� DGRSWLRQ� GHFLVLRQ�7KH� SRWHQWLDO� OR\DOW\� SURJUDPV� WR� GLIIHUHQWLDWH� EHWZHHQ� FXVWRPHUV� LQ� PDVV� PDUNHWV� \LHOGKLJKHVW�EHQHILWV� LQ�FDVH�RI�FRQVLGHUDEOH�FRQVXPHU�YDULHW\��&RPSDQLHV�ZLWK�D�FXVWRPHU�EDVHWKDW�YDULHV�VWURQJO\�LQ�WHUPV�RI�SURILWDELOLW\�DUH�LQGHHG�PRUH�OLNHO\�WR�DGRSW�OR\DOW\�SURJUDPV�&XVWRPHU� YDULHW\� LQ� SURGXFW� SUHIHUHQFHV� GRHV� QRW� SOD\� D� UROH�� ZKLFK� VXJJHVWV� WKDW� OR\DOW\SURJUDPV�DUH�QRW�XVHG�WR�GLIIHUHQWLDWH�LQ�WHUPV�RI�WKHLU�QHHGV�DQG�ZLVKHV��,QGHHG�ZH�ILQG�WKDWOR\DOW\� SURJUDPV� DUH� SUHGRPLQDQWO\� XVHG� IRU� UHZDUGLQJ� SXUFKDVLQJ� EHKDYLRU� DQG� OHVV� IRUGLIIHUHQWLDWLRQ� RQ� EDVH� RI� SURGXFW� LQWHUHVWV�� VHUYLFH� QHHGV�� PHGLD� XVDJH�� HWF�� )LQDOO\�� UHWDLOFRPSDQLHV� DUH�PRUH� OLNHO\� WR� DGRSW� OR\DOW\� SURJUDPV�ZKHQ� WKH\� DUH� FXVWRPHU� RULHQWHG� DQGKDYH� D� GHFHQWUDOL]HG� RUJDQL]DWLRQDO� VWUXFWXUH�� 7KH� FRPSDQ\� LV� WKXV�PRUH� OLNHO\� WR� DGRSW� D



���

OR\DOW\�SURJUDP�ZKHQ�WKH�GLVWDQFH�EHWZHHQ�WKH�ILUP�DQG�LWV�FXVWRPHUV�LV�VPDOOHU��,Q�VXP��ZHILQG� WKDW� WKH� FRPSHWLWLYH� IDFWRUV� DUH� GRPLQDQW� RYHU� FXVWRPHU� IDFWRUV� LQ� UHWDLOHUV¶� OR\DOW\SURJUDP�DGRSWLRQ�GHFLVLRQ�
������:KLFK�IDFWRUV�GULYH�FXVWRPHUV�WR�DGRSW�UHWDLOHUV¶�OR\DOW\�SURJUDPV"7KH� VHFRQG� VWXG\� �&KDSWHU� ��� IRXQG� WKDW� FRQVXPHUV¶� LQLWLDO� VKDUH�RI�ZDOOHWV� GULYH� WKHP� WREHFRPH�D�OR\DOW\�SURJUDP�PHPEHU��7KLV�SRLQWV�WRZDUGV�D�WZR�VLGHG�FDXVDOLW\�EHWZHHQ�OR\DOW\SURJUDP� PHPEHUVKLS� DQG� EHKDYLRUDO� OR\DOW\�� OR\DOW\� SURJUDP� PHPEHUVKLSV� PD\� DIIHFWFXVWRPHU� OR\DOW\�� EXW� OR\DO� FXVWRPHUV� DUH� DOVR� PRUH� OLNHO\� WR� EHFRPH� OR\DOW\� SURJUDPPHPEHUV��,Q�HIIHFWLYHQHVV�PHDVXUHPHQW��ZH�VKRXOG�DFFRXQW�IRU�WKH�HQGRJHQHLW\�SUREOHP�WKDWWKLV�WZR�VLGHG�FDXVDOLW\�FUHDWHV�)XUWKHU��ZH�IRXQG�WKDW�FXVWRPHUV¶�SULYDF\�FRQFHUQV�ZLWKKROG� WKHP�IURP�EHFRPLQJ�DOR\DOW\�SURJUDP�PHPEHU��7KLV� UHODWHV� WR� WKH� UHTXLUHPHQW� WR�SURYLGH�SHUVRQDO� LQIRUPDWLRQ�DWVXEVFULSWLRQ�DQG�WKH�UHJLVWUDWLRQ�RI�SXUFKDVH�GDWD�WKURXJK�VFDQQLQJ�RI�OR\DOW\�FDUGV��%HFDXVHRI� H[LVWLQJ� SURSHU� SULYDF\� OHJLVODWLRQ� DQG� WKH� UHVWUDLQHG� XVDJH� RI� GDWD� E\� UHWDLOHUV�� WKHVHFRQFHUQV� RI� LQIRUPDWLRQ� PLVXVDJH� VHHPV� XQMXVWLILHG�� 7KHUHIRUH� WKH� UHOXFWDQFH� WR� DGRSW� LVXQZLVKIXO� IRU� ERWK� UHWDLOHU� DQG� FRQVXPHU�� )XUWKHUPRUH�� ZH� IRXQG� WKDW� OR\DOW\� SURJUDPHQMR\PHQW�VWLPXODWHV�OR\DOW\�SURJUDP�PHPEHUVKLS��:H�WKXV�VKRZ�WKDW�VRPH�FXVWRPHUV�GHULYHEHQHILWV�IURP�D�OR\DOW\�SURJUDP��EH\RQG�SXUHO\�HFRQRPLF�EHQHILWV��7KLV�LQGLFDWHV�WKDW�OR\DOW\SURJUDPV�KDYH� WKH�SRWHQWLDO� WR�FUHDWH�VRFLDO� WLHV�EH\RQG� WKH� UDWLRQDO�HFRQRPLF� LQFHQWLYHV�RIOR\DOW\�SURJUDPV�
������:KLFK�HIIHFWV�GR�OR\DOW\�SURJUDPV�KDYH�RQ�OR\DOW\�DQG�SURILWDELOLW\"6WXG\LQJ� OR\DOW\� SURJUDP� HIIHFWLYHQHVV� LV� FKDOOHQJLQJ�� )LUVW�� FRPSDULQJ� OR\DOW\� SURJUDPPHPEHUV�ZLWK� QRQ�PHPEHUV� WR� VWXG\� WKH� HIIHFWV� RI� OR\DOW\� SURJUDP�PHPEHUVKLS� QRUPDOO\OHDGV� WR� HQGRJHQHLW\� SUREOHPV�� 6HFRQG�� WKH� HIIHFWV� RI� D� OR\DOW\� SURJUDP� DUH� PXOWL�GLPHQVLRQDO��&XVWRPHU�OR\DOW\�UHODWHV�WR�GLIIHUHQW�EHKDYLRUDO�DQG�DWWLWXGLQDO�SKHQRPHQD��'LFNDQG� %DVX� ������ -DFRE\� DQG� &KHVWQXW� ������� )XUWKHUPRUH�� REWDLQLQJ� FXVWRPHU�VSHFLILFSXUFKDVH�GDWD�FDQ�EH�FRQVLGHUHG�DV�DQ�DGGLWLRQDO�EHQHILW�RI�D�OR\DOW\�SURJUDP��6XFK�GHWDLOHGLQIRUPDWLRQ� FRXOG� HQKDQFH� FXVWRPHU� NQRZOHGJH� DQG� LPSURYH� FXVWRPHU� GLIIHUHQWLDWLRQ� DQGWDUJHWLQJ��)LQDOO\��D�OR\DOW\�SURJUDP�FRQVLVWV�RI�VHYHUDO�FRPSRQHQWV��DQG�HIIHFWLYHQHVV�VWXGLHV



���

FDQ� UHODWH� WR� VSHFLILF� FRPSRQHQWV� RU� WKH� SURJUDP� DV� D� ZKROH�� $OO� WKUHH� VWXGLHV� RI� WKLVGLVVHUWDWLRQ� DGGUHVV� OR\DOW\� SURJUDP� HIIHFWLYHQHVV�� DQG� WKH� ILQGLQJV� DUH� WR� ODUJH� H[WHQWFRPSOHPHQWDU\�7KH�UHWDLOHU�VXUYH\�VKRZV�WKDW�WKH�PDMRULW\�RI�UHWDLO�FRPSDQLHV�SHUFHLYH�WKHLU� OR\DOW\SURJUDPV�DV�HIIHFWLYH�LQ�HQKDQFLQJ�FXVWRPHU�OR\DOW\��PHDVXUHG�ZLWK�D�FRQVWUXFW�WKDW�FDSWXUHVERWK� DWWLWXGLQDO� DQG� EHKDYLRUDO� OR\DOW\�� 7DNLQJ� WKH� UHWDLOHU¶V� SHUVSHFWLYH�� ZH� ZHUH� DEOH� WRLQYHVWLJDWH�ZKHWKHU� WKH� FXVWRPHU�VSHFLILF� GDWD� REWDLQHG� WKURXJK� OR\DOW\� SURJUDPV� VWLPXODWHWKH� UHWDLOHUV¶� FXVWRPHU� NQRZOHGJH�� 7KH� HQKDQFHPHQW� RI� FXVWRPHU� NQRZOHGJH� VWURQJO\GHSHQGV�RQ�WKH�LQWHQVLW\�ZLWK�ZKLFK�OR\DOW\�SURJUDP�GDWD�DUH�DQDO\]HG��DV�ZHOO�DV�RQ�EX\LQJIUHTXHQF\�ZLWK�ZKLFK�FXVWRPHUV�QRUPDOO\�EX\�ZLWKLQ� WKH�SURGXFW�FDWHJRU\��%\�NQRZLQJ� LWVFXVWRPHUV� EHWWHU�� D� UHWDLOHU� LV� DOVR� EHWWHU� DEOH� WR� XVH� WKH� OR\DOW\� SURJUDP� DV� VXFK� WKDW� LWRSWLPDOO\� VWLPXODWHV� OR\DOW\�� &RQWUDU\� WR� OR\DOW\� SURJUDP� DGRSWLRQ�� WKH� SHUFHLYHGHIIHFWLYHQHVV� RI� D� OR\DOW\� SURJUDP� LV� KDUGO\� DIIHFWHG� E\� PDUNHW� IDFWRUV�� ,QVWHDG�� LW� PDLQO\GHSHQGV�RQ�KRZ�WKH�UHWDLOHU�GHVLJQV�DQG�XVHV�LWV�OR\DOW\�SURJUDP�,Q� WKH� VHFRQG� VWXG\� ZH� LQYHVWLJDWHG� WKH� LPSDFW� RI� OR\DOW\� SURJUDPV� RQ� EHKDYLRUDOOR\DOW\��WDNLQJ�VKDUH�RI�ZDOOHW�DV�WKH�NH\�GHSHQGHQW�YDULDEOH��:H�XVHG�PDUNHW�ZLGH�SDQHO�GDWDRI�JURFHU\�SXUFKDVHV�ZLWK���RXW�RI����VXSHUPDUNHW�FKDLQV�KDYLQJ�OR\DOW\�SURJUDPV��,Q�JHQHUDO�OR\DOW\�SURJUDPV� DUH� VKRZQ� WR� LQIOXHQFH� VKDUH�RI�ZDOOHW� SRVLWLYHO\�� EXW� RXU�PRGHO� UHYHDOHGWKDW� WKUHH� RXW� RI� VHYHQ� OR\DOW\� SURJUDPV� LQ� WKH� VWXG\� DUH� QRW� VLJQLILFDQWO\� HIIHFWLYH�� %\FRPSDULQJ�RXU�UHVXOWV�ZLWK�WKDW�RI�D�EHQFKPDUN�PRGHO�ZLWKRXW�HQGRJHQHLW\�FRUUHFWLRQ��EXW�DOORWKHU� VSHFLILFDWLRQV� HTXDO��� ZH� DOVR� VKRZHG� WKDW� LJQRULQJ� HQGRJHQHLW\� OHDGV� WR� VXEVWDQWLDORYHUHVWLPDWLRQ� RI� HIIHFWLYHQHVV�� 7KH� EHQFKPDUN� PRGHO� MXGJHV� DOO� OR\DOW\� SURJUDPV� DVHIIHFWLYH��DQG�UHSRUWV�HIIHFW�VL]HV�ZKLFK�DUH�EHWZHHQ�����DQG����� WLPHV�DV�KLJK�DV� WKH�HIIHFWPHDVXUHG�DFFRUGLQJ�WR�WKH�RULJLQDO�PRGHO�ZLWK�HQGRJHQHLW\�FRUUHFWLRQ�,Q�WKH�WKLUG�VWXG\�ZH�LQYHVWLJDWHG�WKH�HIIHFWV�RI�D�OR\DOW\�SURJUDP�UHZDUG��QDPHO\�DVWRUH�YRXFKHU��RQ�FXVWRPHU�SXUFKDVH�EHKDYLRU��7KH�UHGHPSWLRQ� UDWH�RI� WKLV�YRXFKHU� LV�KLJK�ZKLFK� LQGLFDWHV� FXVWRPHUV¶� DSSUHFLDWLRQ� IRU� LW�� )XUWKHUPRUH�� ZH� IRXQG� WKDW� VWRUH� YRXFKHUVRIWHQ� KDYH� D� SRVLWLYH� HIIHFW� RQ� SXUFKDVH� LQFLGHQFH� DQG� SXUFKDVH� TXDQWLW\�� /R\DO� FXVWRPHUVUHDFW�PRVW�SRVLWLYHO\�RQ�WKH�YRXFKHU��7KLV�LV�QRW�FRPSOHWHO\�VXUSULVLQJ��EHFDXVH�WKH\�UHFHLYHYRXFKHUV�ZLWK� D�KLJKHU� IDFH�YDOXH�RQ� DYHUDJH��%XW� WKH� UHVXOWV� DUH� DOVR� EHWWHU� IRU� FXVWRPHUVZKR�DOVR�REWDLQHG�RU�XVHG� D�YRXFKHU�GXULQJ� WKH�SUHYLRXV� VDYLQJ�F\FOH�� JLYHQ�D� FHUWDLQ� IDFH
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YDOXH��$IWHU�YRXFKHU�XVDJH��WKH�WLPH�XQWLO�WKH�QH[W�SXUFKDVH�LV�ORQJHU�WKDQ�QRUPDO��%XW�ZKHQWKH�QH[W�SXUFKDVH�LV�PDGH�SXUFKDVH�TXDQWLW\�LV�VRPHZKDW�KLJKHU�7KH�VHFRQG�DQG�WKLUG�VWXG\�DOVR�JLYH� LQVLJKW� LQ� WKH�SURILWDELOLW\�RI� OR\DOW\�SURJUDPV�7KH� VHFRQG� VWXG\� FDOFXODWHG� ZKHWKHU� D� OR\DOW\� SURJUDP� OHDGV� WR� SRVLWLYH� QHW� UHYHQXHV�� E\WDNLQJ�WKH�GLIIHUHQFH�EHWZHHQ�DGGLWLRQDO�UHYHQXHV�DQG�WKH�UHZDUG�YDOXH�JLYHQ�DZD\�WR�OR\DOW\SURJUDP�PHPEHUV��7KH�DQDO\VLV�VKRZHG�WKDW�QRW�DOO�OR\DOW\�SURJUDPV�DUH�SURILWDEOH��IRXU�RXWRI� VHYHQ� OR\DOW\�SURJUDPV�XQGHU� VWXG\� JLYH� JUHDWHU�YDOXH� DZD\� WR� WKHLU�PHPEHUV� WKDQ� WKH\HDUQ�EDFN�LQ�WHUPV�RI�DGGLWLRQDO�FXVWRPHU�UHYHQXHV��7KH�WKLUG�VWXG\�FDOFXODWHG�WKH�FKDQJH�LQFXVWRPHU�OLIHWLPH�YDOXH�DV�D�UHVXOW�RI�WKH�VWRUH�YRXFKHU�JLYHQ�DZD\�DV�OR\DOW\�SURJUDP�UHZDUG�:H� IRXQG� WKDW� UHZDUGLQJ� FXVWRPHUV� ZLWK� YRXFKHUV� GRHV� QRW� GLUHFWO\� VWLPXODWH� FXVWRPHUOLIHWLPH� YDOXH�� ,W� LV� WKHUHIRUH� WKDW� D� UHWDLOHU� PXVW� SURYLGH� SXUFKDVLQJ� LQFHQWLYHV� EHIRUHUHZDUGLQJ�D�FXVWRPHU��)XUWKHU��D�UHWDLOHU�VKRXOG�EHVW�UHZDUG�LWV�PRVW�OR\DO�FXVWRPHUV��EHFDXVHWKH�ORVVHV�DUH�VPDOOHVW�IRU�WKH�EHVW�FXVWRPHUV��GHVSLWH�WKH\�UHFHLYH�KLJKHVW�UHZDUGV��
������+RZ�GRHV�OR\DOW\�SURJUDP�GHVLJQ�LQIOXHQFH�HIIHFWLYHQHVV"7KH� UHWDLOHU� VXUYH\� DQG� WKH� PDUNHW�ZLGH� SDQHO� GDWD� VWXG\� ERWK� FRQVLGHU� VHYHUDO� OR\DOW\SURJUDPV� VLPXOWDQHRXVO\�ZKLFK� HQDEOHG� XV� WR� VWXG\� GHVLJQ� GLIIHUHQFHV�� 7KH� UHWDLOHU� VXUYH\VKRZHG�WKDW�UHWDLOHUV�PDNH�RQO\�OLPLWHG�XVH�RI�WKHLU� OR\DOW\�SURJUDPV��/R\DOW\�SURJUDPV�DUHSUHGRPLQDQWO\� XVHG� IRU� RIIHULQJ� VDYLQJ� IHDWXUHV� ������ DQG� SURPRWLRQ� IHDWXUHV� ������� ,QDGGLWLRQ�� D�ZLGH�PDMRULW\� RI� WKH� FRPSDQLHV� VHQG� GLUHFW� PDLOV� WR� SURJUDP�PHPEHUV� ������2QO\� D� IHZ� OR\DOW\� SURJUDPV� SURYLGH� RWKHU� IRUPV� RI� UHZDUGV�� VXFK� DV� FUHGLW� FDUG� XVDJH� RUSURGXFW� GHPRQVWUDWLRQV�� )XUWKHU�� RQO\� ���� RI� WKH� SURJUDPV� DUH� PXOWL�YHQGRU� SURJUDPV�GHVSLWH� WKH�SRWHQWLDO� EHQHILWV� RI� FRRSHUDWLRQ��7KH� OR\DOW\�SURJUDPV� VWXGLHG� LQ�&KDSWHU� �� DOOSURYLGH�D�SURPRWLRQ�IHDWXUH�DQG�DOO�EXW�RQH�D�VDYLQJ�IHDWXUH��:H�GLVFULPLQDWHG�EHWZHHQ�WKHGHVLJQV�E\�PHDVXULQJ�WKH�SHUFHQWDJH�RI�UHZDUGV�JLYHQ�DZD\�WKURXJK�ERWK�IHDWXUHV�7KH�UHWDLOHU�VXUYH\�ILQGV�WKDW�OR\DOW\�SURJUDPV�ZLWK�D�VDYLQJ�IHDWXUH�HQKDQFH�FXVWRPHUOR\DOW\�EHWWHU��)XUWKHUPRUH��D�VDYLQJ�IHDWXUH�LQFUHDVHV�WKH�FXVWRPHU�NQRZOHGJH�HIIHFW�DV�ZHOO�$�VDYLQJ�IHDWXUH�VWLPXODWHV�FRQVLVWHQW�XVH�RI�OR\DOW\�FDUGV��LQ�RUGHU�WR�REWDLQ�VDYLQJ�SRLQWV��DQG�SURYLGHV�DGGLWLRQDO�LQIRUPDWLRQ�RQ�UHODWLRQVKLS�VWDWXV�DQG�UHZDUG�SURGXFW�SUHIHUHQFHV��,QDGGLWLRQ��WKH�SDQHO�GDWD�VWXG\�VKRZV�WKDW�OR\DOW\�SURJUDPV�WKDW�JLYH�PRUH�YDOXH�DZD\�WKURXJKD�VDYLQJ�IHDWXUH�DUH�PRUH�HIIHFWLYH��2Q�WKH�RWKHU�KDQG��D�SURPRWLRQ�IHDWXUH�GRHV�QRW�DGG� WR
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OR\DOW\�� DV� KDV� EHHQ� VKRZQ� E\� WKH� UHWDLOHU� VXUYH\�� *LYLQJ� PRUH� YDOXH� WKURXJK� SURPRWLRQIHDWXUH�HYHQ�KXUWV�WKH�HIIHFWLYHQHVV�RI�WKH�OR\DOW\�SURJUDP��DV�KDV�EHHQ�VKRZQ�LQ�VWXG\����6R�ERWK� VWXGLHV� VKRZ� WKDW� D� VDYLQJ� IHDWXUH� LV� SUHIHUUHG� RYHU� D� SURPRWLRQ� IHDWXUH��'LUHFW�PDLOVKDYH� D� SRVLWLYH� EXW� LQVLJQLILFDQW� HIIHFW� RQ� FXVWRPHU� OR\DOW\�� 7KH� KLJK� LPSUHFLVLRQ� RI� WKHHVWLPDWH�VXJJHVWV�WKDW�UHWDLOHUV�GLIIHU�LQ�WKH�HIIHFWLYHQHVV�RI�GLUHFW�PDLO�WDUJHWLQJ�
������+RZ�GR�FRPSHWLWRUV¶�OR\DOW\�SURJUDPV�LQIOXHQFH�HIIHFWLYHQHVV"7KH� UHWDLO� VXUYH\� VKRZHG� WKDW� UHWDLOHUV¶� OR\DOW\�SURJUDP�DGRSWLRQ� LV� GULYHQ� E\� FRPSHWLWRUV¶GHFLVLRQV�� ,Q� DGGLWLRQ�� LW� DSSHDUHG� WKDW�PDQ\� FRQVXPHUV� KROG� GXSOLFDWH�PHPEHUVKLSV�� 7KLVKXUWV� WKH� FRPSHWLWLYH� DGYDQWDJH� RI� WKH� OR\DOW\� SURJUDP� DV� KDV� EHHQ�PRGHOHG� LQ� WKH� VHFRQGVWXG\�� %XW� ZH� IRXQG� WKDW� UHWDLOHUV� GR� QRW� SHUFHLYH� WKH� OR\DOW\� SURJUDP� DV� OHVV� HIIHFWLYH� LIPDQ\�FRPSHWLWRUV�XVH�OR\DOW\�SURJUDPV�DV�ZHOO��&KDSWHU�����7KLV�LQGLFDWHV�WKDW�VRPH�PDUNHWVDUH� PRUH� VXLWDEOH� IRU� OR\DOW\� SURJUDPV� WKDQ� RWKHUV�� EXW� WKDW� UHWDLOHUV� GR� QRW� RYHUUHDFW� E\SODFLQJ�PRUH�OR\DOW\�SURJUDPV�LQ�WKH�PDUNHW�WKDQ�FDQ�EH�HIIHFWLYH�
������:KLFK�UROH�FDQ�OR\DOW\�SURJUDPV�SOD\�LQ�WKH�PDUNHWLQJ�PL[�RIUHWDLOHUV"2YHUDOO��D� OR\DOW\�SURJUDP�LV�SRWHQWLDOO\� D�JRRG� LQVWUXPHQW� IRU�FXVWRPHU�GLIIHUHQWLDWLRQ�DQGFXVWRPHU� UHODWLRQVKLS� PDQDJHPHQW�� HVSHFLDOO\� ZKHQ� FRQVLGHUDEOH� YDULHW\� H[LVWV� LQ� WKHUHWDLOHU¶V�FXVWRPHU�EDVH��0DQ\�UHWDLOHUV�OHW�WKHLU�GHFLVLRQ�OHDG�E\�WKH�H[LVWHQFH�RI�FRPSHWLWRUV¶OR\DOW\�SURJUDP�DGRSWLRQV��7KLV�LV�VRPHZKDW�GDQJHURXV��EHFDXVH�FRPSHWLWLYH�SURJUDPV�FRXOGKXUW� HIIHFWLYHQHVV� LI� PDQ\� FXVWRPHUV� KROG� PXOWLSOH� OR\DOW\� SURJUDP� PHPEHUVKLSV�)XUWKHUPRUH�� UHWDLOHUV�VKRXOG�PDNH�SURSHU�XVH�RI� WKHLU�SURJUDPV��6LQFH� WKH� OR\DOW\�SURJUDPPHPEHUVKLS�LWVHOI�LV�RIWHQ�QRW�D�VWURQJ�GLIIHUHQWLDWRU��OR\DOW\�SURJUDP�GHVLJQ�PXVW� WDNH�FDUHRI� D� SURSHU� GLIIHUHQWLDWLRQ� LQ� UHZDUGV� EHWZHHQ� OR\DOW\� SURJUDP�PHPEHUV�� /R\DOW\� SURJUDPUHZDUGV� DUH� PRUH� HIIHFWLYH� ZKHQ� WKH\� DUH� GHOD\HG� �H�J�� D� VDYLQJ� IHDWXUH��� DQG� DUH� PRUHHIIHFWLYH�IRU�WKH�PRVW�OR\DO�FXVWRPHUV��)XUWKHUPRUH��WKH�OR\DOW\�SURJUDP�KDV�WKH�SRWHQWLDO�WRHQKDQFH�FXVWRPHU�NQRZOHGJH�E\�WKH�DQDO\VLV�RI�FXVWRPHU�GDWD�REWDLQHG�WKURXJK�WKH�SURJUDP�)LQDOO\�� DQ� HIIHFWLYH� OR\DOW\� SURJUDP� LV� QRW� QHFHVVDULO\� D� SURILWDEOH� SURJUDP�� /R\DOW\SURJUDPV�FDQ�HDVLO\�JLYH�PRUH�UHZDUGLQJ�YDOXH�DZD\�WKDQ�JDLQLQJ�EDFN�LQ�WHUPV�RI�DGGLWLRQDOUHYHQXHV�
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����,PSOLFDWLRQV
������,PSOLFDWLRQV�IRU�UHVHDUFK7KH�FRQWULEXWLRQ�RI�WKLV�WKHVLV�LV�QRW�SXUHO\�OLPLWHG�WR�OR\DOW\�SURJUDPV��,Q�WKLV�VHFWLRQ�ZH�ZLOOGLVFXVV�WKH�EURDGHU�LPSOLFDWLRQV�RI�RXU�ILQGLQJV�
x (QGRJHQHLW\�LQ�FRQVXPHU�PRGHOV7KRXJK�HQGRJHQHLW\�SUREOHPV�DUH�QRW�HFRQRPHWULFDOO\�QHZ��WKH\�KDYH�RIWHQ�EHHQ�LJQRUHG�LQPDUNHWLQJ��5HFHQWO\�� WKH� LVVXH�KDV� UHFHLYHG�JURZLQJ� LQWHUHVW� �9LOODV�%RDV� DQG�:LQHU�������%LDVHV� KDYH� EHHQ� VKRZQ� IRU� WKH� HIIHFWLYHQHVV� DVVHVVPHQW� RI� H�J�� SULFH� SURPRWLRQV�� ZKLFKWLPLQJ� LV� SDUWO\� EDVHG� RQ� WR� UHVHDUFKHUV� XQREVHUYHG�PDQDJHPHQW� LQIRUPDWLRQ� �&KLQWDJXQWD�������,Q�WKLV�GLVVHUWDWLRQ��ZH�VKRZHG�WKDW�LJQRULQJ�HQGRJHQHLW\�OHDGV�WR�FRQVLGHUDEOH�ELDVHVLQ�WKH�DVVHVVPHQW�RI�OR\DOW\�SURJUDP�HIIHFWLYHQHVV��6LPLODU�ELDVHV�DUH�OLNHO\�WR�H[LVW�IRU�RWKHUPDUNHWLQJ� DFWLRQV� IRU�ZKLFK�FXVWRPHUV� DUH� VHOHFWHG�RU� VHOHFW� WKHPVHOYHV��%HFDXVH� FXVWRPHUVHOHFWLRQ�LV�LQKHUHQW�WR�FXVWRPHU�UHODWLRQVKLS�PDQDJHPHQW��HQGRJHQHLW\�SUREOHPV�DUH�UHOHYDQWIRU� DOO� UHODWLRQDO�PDUNHWLQJ� LQVWUXPHQWV�� 7KHUHIRUH�� IXUWKHU� UHVHDUFK� LQ� WKLV� VSHFLILF� DUHD� LVLPSRUWDQW�� ,Q� DGGLWLRQ�� PHWKRGRORJLFDO� LPSURYHPHQWV� DUH� QHHGHG� WR� HQDEOH� HQGRJHQHLW\FRUUHFWLRQ� IRU� D� ZLGHU� UDQJH� RI� PRGHOV� DQG� WR� FRPSDUH� DOWHUQDWLYH� VWUDWHJLHV� WR� GHDO� ZLWKHQGRJHQHLW\��)RU�H[DPSOH�<DQJ��&KHQ�DQG�$OOHQE\������� UHFHQWO\�VKRZHG�KRZ�WR�DFFRXQWIRU� HQGRJHQHLW\� LQ� D�%D\HVLDQ� IUDPHZRUN�� 7KHUH� LV� DOVR� QHHG� IRU� FRQFHSWXDO� JXLGHOLQHV� RQKRZ�WR�ILQG�DQG�VHOHFW�SURSHU�H[RJHQRXV��LQVWUXPHQWDO��YDULDEOHV�
x &XVWRPHU�GLIIHUHQWLDWLRQ$�VWXG\�RQ�OR\DOW\�SURJUDPV�SURYLGHV�LQVLJKW�LQ�WKH�PRUH�JHQHUDO�TXHVWLRQ�ZKHWKHU�DQG�KRZFXVWRPHU� GLIIHUHQWLDWLRQ� VKRXOG� WDNH� SODFH�� :H� ILQG� WKDW� SURYLGLQJ� FHUWDLQ� FXVWRPHUV� ZLWKDGGLWLRQDO� YDOXH� RQO\�PDNHV� VHQVH� LI� LW� LV� EDVHG� RQ� SRVLWLYH� FRQVXPHU� EHKDYLRU� LQ� WKH� SDVW�VXFK�DV�XQGHU�D�VDYLQJ�IHDWXUH���5HODWLRQVKLS�OHQJWK�GRHV�QRW�IXQFWLRQ�DV�D�SURSHU�VHOHFWLRQLQGLFDWRU��IRU�HLWKHU� OR\DOW\�RU�UHVSRQVH�EHKDYLRU��)XUWKHU��GLIIHUHQWLDWLRQ�EHWZHHQ�FXVWRPHUVLV�PRUH�HIIHFWLYH�DQG�HIILFLHQW�XQGHU�WKH�XPEUHOOD�RI�D�ORQJ�VWDQGLQJ�SUREOHP��UDWKHU�WKDQ�DV�D
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LQFLGHQWDO�DFWLRQ��,Q�JHQHUDO��UHZDUGLQJ�\RXU�EHVW�FXVWRPHUV�ZLWK�WKH�EHVW�YDOXH�VHHPV�D�JRRGVWUDWHJ\��GHVSLWH�SRVVLEOH�FHLOLQJ�HIIHFWV�
x 3URILWDELOLW\�RI�PDUNHWLQJ�LQYHVWPHQWV5HFHQWO\�� DFDGHPLF� PDUNHWLQJ� UHVHDUFK� KDV� UHDOL]HG� WKDW� WKH� SURILWDELOLW\� UDWKHU� WKDQ� WKHHIIHFWLYHQHVV� RI� D�PDUNHWLQJ� VWUDWHJ\� RU� WDFWLF� LV� WKH�PRVW� UHOHYDQW� FULWHULRQ� YDULDEOH� �5XVW�/HPRQ��DQG�=HLWKDPO��������7KLV�GLVVHUWDWLRQ�VKRZV� WKDW�HIIHFWLYH� OR\DOW\�SURJUDPV�DUH�QRWQHFHVVDULO\� SURILWDEOH�� DQG� DV� VXFK� ZH� FRQILUP� WKLV� QRWLRQ�� :H� WKHUHIRUH� SURSDJDWH� WKDWPDUNHWLQJ� LQVWUXPHQWV� DUH� FRQVLGHUHG� LQ� WHUPV� RI� WKHLU� SURILWDELOLW\�� UDWKHU� WKDQ� RQO\� WKHLUHIIHFWLYHQHVV��DV�PXFK�DV�SRVVLEOH�

������,PSOLFDWLRQV�IRU�PDQDJHPHQW%DVHG� RQ� WKH� UHVXOWV� RI� WKH� VWXGLHV� FRQGXFWHG� LQ� WKLV� GLVVHUWDWLRQ�� ZH� FDQ� SURYLGH� VHYHUDODGYLFHV�RQ�OR\DOW\�SURJUDP�PDQDJHPHQW�
2XU�UHVHDUFK�VKRZHG�WKDW�OR\DOW\�SURJUDP�GHVLJQ�FULWLFDOO\�GHWHUPLQHV�WKH�VXFFHVV�RI�D�OR\DOW\SURJUDP��)RU�PDQDJHUV�WKDW�FRQVLGHU�D�OR\DOW\�SURJUDP�DGRSWLRQ��WKH�GHFLVLRQ�KRZ�WR�GHVLJQWKH� SURJUDP� LV� HTXDOO\� LPSRUWDQW� DV� WKH� GHFLVLRQ� ZKHWKHU� WR� DGRSW� D� OR\DOW\� SURJUDP�� )RUUHWDLOHUV� WKDW� FXUUHQWO\� XVH� D� OR\DOW\� SURJUDP� ZH� DGYLFH� D� FDUHIXO� �UH�FRQVLGHUDWLRQ� RI� LWVGHVLJQ�LQ�RUGHU�WR�RSWLPL]H�WKH�SURJUDP¶V�SURILWDELOLW\��2QH�GHVLJQ�FRPSRQHQW�RQ�ZKLFK�RXUVWXG\� JLYHV� FRQVLVWHQW� UHVXOWV� DUH� GHOD\HG� YHUVXV� GLUHFW� UHZDUGV�� 7KRXJK� SULFH� SURPRWLRQVPD\� EH� SUHIHUUHG� E\� FXVWRPHUV� DQG� VXSSRUW� WKH� UHWDLOHUV¶� YDOXH� SURSRVLWLRQ� �'RZOLQJ� DQG8QFOHV��������ZH�FOHDUO\�IRXQG�WKDW�VDYLQJ�IHDWXUHV�HQKDQFH�FXVWRPHU�OR\DOW\�EHWWHU��8QGHU�DVDYLQJ� IHDWXUH� SURORQJHG� UHSXUFKDVLQJ� LV� D� QHFHVVDU\� FRQGLWLRQ� WR� REWDLQ� D� UHZDUG�� :HWKHUHIRUH� DGYLFH� PDQDJHUV� WR� XVH� SUHGRPLQDQWO\� GHOD\HG� UHZDUGV� LQ� WKHLU� SURJUDPV�� L�H�UHZDUG�FXVWRPHUV�RQO\�DIWHU�WKH\�KDYH�PDGH�FRQVLGHUDEOH�HIIRUW�WRZDUGV�WKH�FRPSDQ\�
2EWDLQLQJ� FXVWRPHU�VSHFLILF� GDWD� LV� FRQVLGHUHG� DV� D� NH\� EHQHILW� RI� OR\DOW\� SURJUDPV�� EXWFRPSDQLHV� XVH� WKH� REWDLQHG� GDWD� WR� D� OLPLWHG� H[WHQW�� &XVWRPHU�VSHFLILF� GDWD� FDQ� VXSSRUWGHFLVLRQ� PDNLQJ� EHWWHU� WKDQ� VWRUH� GDWD� �*XSWD� HW� DO�� ������� HVSHFLDOO\� ZKHQ� PHPEHUVKLS
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FKDUDFWHULVWLFV� DUH� DGGHG� �5RVVL��0F&XOORFK�� DQG�$OOHQE\� ������� 7KH� GDWD� FDQ� EH� XVHG� IRUVHYHUDO�WDFWLFDO�DQG�VWUDWHJLF�GHFLVLRQV��VXFK�DV�VHJPHQWDWLRQ��PLFUR�PDUNHWLQJ��VHOHFWLRQ�IRUGLUHFW�PDLOLQJV��HWF��&RRSHUDWLRQ�ZLWK�DFDGHPLF� UHVHDUFKHUV�RU� UHVHDUFK�FRPSDQLHV�FRXOG�EHIUXLWIXO�WR�PDNH�XVH�IURP�DGYDQFHG�UHVHDUFK�H[SHUWLVH�
)LQDOO\�� RXU� DQDO\VHV� VKRZHG� WKDW� HIIHFWLYH� OR\DOW\� SURJUDPV� FDQ� HDVLO\� EH� XQSURILWDEOHSURJUDPV��8VLQJ�WKH�OR\DOW\�SURJUDP�WR�LWV�IXOO�SRWHQWLDO��ZLWK�VHYHUDO�FRPSRQHQWV�DQG�SURSHUGDWD� DQDO\VLV�� FRXOG�KHOS� WR� VSUHDG� WKH�RSHUDWLRQDO� FRVWV��)XUWKHUPRUH�� WKH� FRPSDQ\� VKRXOGRQO\� JLYH� DGGLWLRQDO� YDOXH� DZD\� WR� FXVWRPHUV� LI� WKLV� LV� HDUQHG� EDFN� LQ� WHUPV� RI� DGGLWLRQDOUHYHQXHV� IURP�FXVWRPHUV��/R\DOW\�SURJUDPV� UHODWH� WR�FRQVLGHUDEOH� LQLWLDWLRQ�FRVWV�DQG�RWKHUIL[HG�FRVWV��2XU�VWXG\�DOVR�VKRZV�WKDW�OR\DOW\�SURJUDPV�DUH�PRUH�HIIHFWLYH�IRU�FXVWRPHUV�ZKRUHFHLYH�D�VHULHV�RI�SURJUDP�UHZDUGV��7KHUHIRUH��ZH�DUH�VWURQJO\�LQ�IDYRU�RI�OR\DOW\�SURJUDPVRYHU�OR\DOW\�DFWLRQV��DV�GHILQHG�LQ�&KDSWHU����
������,PSOLFDWLRQV�IRU�SROLF\�PDNHUV7KH� XVDJH� RI� OR\DOW\� SURJUDPV� KDV� PDLQO\� UHFHLYHG� SROLF\� PDNHUV¶� DWWHQWLRQ� EHFDXVH� RISRVVLEOH�SULYDF\�YLRODWLRQV��)XUWKHUPRUH��LW�LV�VRPHWLPHV�DUJXHG�WKDW�OR\DOW\�SURJUDPV�OHDG�WRFRPSHWLWLYH� GLVWRUWLRQ� DQG� XQIDLUQHVV� EHFDXVH� RI� FURVV�VXEVLGLHV� EHWZHHQ� FXVWRPHU� JURXSV�'HDQH�������/LVWRQ�+H\HV��������:H�GLVFXVV� WKHVH� LVVXHV�DQG� DUJXH� WR�ZKDW�H[WHQW�SROLF\PDNHUV�VKRXOG�WDNH�DFWLRQV�$�FRQVLGHUDEOH�SDUW�RI�WKH�OR\DOW\�SURJUDPV�UHTXLUH�FRQVXPHUV�WR�SURYLGH�SHUVRQDO�GDWD�DWVXEVFULSWLRQ� ����� RI� WKH� OR\DOW\� SURJUDP� LQ� WKH� UHWDLO� VXUYH\��� +RZHYHU�� ZH� ILQG� WKDWFRPSDQLHV�RQO\�PDNH� OLPLWHG�XVH�RI� WKH�GDWD�REWDLQHG��0RUHRYHU�� DQDO\VLV�RI�SXUFKDVH�GDWDGRHV� QRW� QHFHVVDULO\� PHDQ� WKDW� FXVWRPHU� SULYDF\� LV� KXUW�� DQG� FDQ� LQVWHDG� KHOS� WR� IXOILOOFXVWRPHUV¶�QHHGV�EHWWHU�DQG�SURYLGH�DWWUDFWLYH�PDLOLQJV�DQG�FRXSRQV��2Q�WKH�RWKHU�KDQG��WKHUHTXHVW�WR�SURYLGH�SHUVRQDO�GDWD�ZLWKKROGV�VRPH�FXVWRPHUV�IURP�EHFRPLQJ�D�OR\DOW\�SURJUDPPHPEHU��VHH�&KDSWHU����7KH�'XWFK�RUJDQL]DWLRQ�&%3��&ROOHJH�%HVFKHUPLQJ�3HUVRRQVJHJHYHQV��LV�UHVSRQVLEOH�IRUWDNLQJ� FDUH� RI� SULYDF\� LQIULQJHPHQW� RI� OR\DOW\� SURJUDP� SURYLGHUV�� &%3� RQO\� DOORZV� WKHUHJLVWUDWLRQ� RI� SHUVRQDO� GDWD� LI� FXVWRPHUV� DUH�ZHOO�LQIRUPHG� DERXW� WKH� FRQVHTXHQFHV� RI� WKHGDWD�SURYLVLRQ��$UW]��������:H�DJUHH�ZLWK�WKLV�SROLF\��DQG�DGYLFH�WKH�SROLF\�PDNHUV�WR�FRQWURO
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ZKHWKHU�FRPSDQLHV� LQGHHG� LQIRUP�WKHLU�FXVWRPHUV�SURSHUO\��)XUWKHUPRUH��&%3� UHTXLUHV� WKDWFXVWRPHUV�UHFHLYH�GLUHFW�EHQHILWV�IURP�JLYLQJ�WKHLU�GDWD��H�J��WKURXJK�GLUHFW�PDLOV���DQG�DUJXHWKDW� RWKHUZLVH� UHWDLOHUV� FRXOG� YHU\� ZHOO� XVH� VWRUH� GDWD� LQVWHDG�� :H� GLVDJUHH� RQ� WKLV� SRLQW�&XVWRPHU�VSHFLILF�GDWD�SURYLGH�PRUH�GHWDLOHG�LQIRUPDWLRQ�WKDQ�VWRUH�GDWD��*XSWD�HW�DO��������DQG� FDQ� SURYLGH� FXVWRPHUV� DOVR�ZLWK� LQGLUHFW� EHQHILWV�� H�J��PLFUR�PDUNHWLQJ�� VWRUH� ORFDWLRQGHFLVLRQV��HWF��,Q�VXP��ZH�DGYLFH�SROLF\�PDNHUV�QRW�WR�UHVWULFW�UHWDLOHUV�RQ�UHTXLULQJ�GDWD��EXWVWLPXODWH� WKHP� WR� SURYLGH� EHWWHU� LQIRUPDWLRQ� RQ� KRZ� GDWD� ZLOO� EH� XVHG� LQ� WKH� FXVWRPHUV¶DGYDQWDJH�'LIIHUHQWLDWLRQ� EHWZHHQ� FXVWRPHUV� LV� VRPHWLPHV� FRQVLGHUHG� DV� XQHWKLFDO�� 0RUHRYHUFRQVXPHU� RUJDQL]DWLRQV� VXFK� DV� FRQVXPHU� UHSRUWV� SUHIHU� ORZ� SULFHV� RYHU� OR\DOW\� SURJUDPV�7KLV� LJQRUHV� WKH� IDFW� WKDW� VRPH� FXVWRPHUV� LQWULQVLFDOO\� HQMR\� EHLQJ� LQ� D� OR\DOW\� SURJUDP�)XUWKHUPRUH��FURVV�VXEVLGLHV�DUH�DOVR�YHU\�FRPPRQ�ZLWKRXW�OR\DOW\�SURJUDPV��H�J�� LQ�DLUOLQHLQGXVWULHV�� ORGJLQJ�� HWF���� ,W� LV� RQO\� WKDW� OR\DOW\� SURJUDPV� PDNH� GLIIHUHQWLDWLRQ� PRUHWUDQVSDUHQW�WR�FXVWRPHUV��LQ�WKLV�ZD\�SURYLGLQJ�FOHDU�LQFHQWLYHV��)XUWKHUPRUH��ZH�REVHUYH�WKDWLQ�DOO�UHWDLO�PDUNHWV��FRPSDQLHV�H[LVW�ZLWKRXW�OR\DOW\�SURJUDPV��VR�WKDW�FXVWRPHUV�DOZD\V�KDYHWKH�RSWLRQ�WR�FKRRVH�IRU�UHWDLOHUV�ZLWKRXW�D�SURJUDP��7KLV�DOVR�WDFNOHV�WKH�SRLQW�RI�WKH�IDQFLHGGLVWRUWLRQ� RI� FRPSHWLWLYH� IRUFHV�� %HFDXVH� OR\DOW\� SURJUDPV� KDYH� RQO\� PRGHUDWH� HIIHFWV� RQOR\DOW\�� DQG� DOO� PDUNHWV� FRQWDLQ� SOD\HUV� ZLWKRXW� OR\DOW\� SURJUDPV�� ZH� FDQ� FRQFOXGH� WKDWOR\DOW\�SURJUDPV�GR�QRW�UDLVH�XQDFFHSWDEOH�HQWUDQFH�EDUULHUV�

����)XUWKHU�5HVHDUFK
$FDGHPLF� UHVHDUFK� LQ� WKH� DUHD� RI� OR\DOW\� SURJUDPV� LV� VFDUFH�� DQG� SOHQW\� IUXLWIXO� DUHDV� IRUIXUWKHU� UHVHDUFK� H[LVW��:H� VWUXFWXUH� RXU� GLVFXVVLRQ� DURXQG� WKH� FRPSRQHQWV� RI� WKH� UHVHDUFKIUDPHZRUN�

x /R\DOW\�SURJUDP�DGRSWLRQ�RI�UHWDLOHUV:H� VKRZHG� WKDW� UHWDLOHUV¶� OR\DOW\� SURJUDP� DGRSWLRQ� LV� VWURQJO\� GULYHQ� E\� WKH� H[LVWHQFH� RIFRPSHWLWRUV¶�SURJUDPV��+RZHYHU��RXU�UHWDLOHUV¶�VXUYH\�ZDV�VWDWLF�DQG�GLG�QRW�SURYLGH�LQVLJKW



���

LQ�WKH�VHTXHQFH�RI�DGRSWLRQV��ZKLFK�UHWDLOHU�H[DFWO\�UHDFWHG�RQ�ZKLFK�RWKHU�UHWDLOHUV¶�DGRSWLRQ�)XUWKHUPRUH��DGGLWLRQDO�UHVHDUFK�LV�QHHGHG�RQ�UHWDLOHU�GHFLVLRQ�SURFHVV�FRQFHUQLQJ�WKH�GHVLJQRI� WKHLU� SURJUDPV��JLYHQ� WKDW� WKH�GHVLJQ�GHFLVLRQ� LV� MXVW� DV� LPSRUWDQW� DV� WKH� DGRSWLRQ� LWVHOI�:KLFK�GHVLJQ�GR�UHWDLOHUV¶� WDNH�DW� WKH�SURJUDP�ODXQFK�DQG�KRZ�GR� WKH\�FKDQJH� WKHLU�GHVLJQDORQJ�WKH�ZD\"�$QRWKHU�LQWHUHVWLQJ�YHLQ�IRU�UHVHDUFK�H[LVW�LQ�WKH�DEROLVKPHQW��UDWKHU�WKDQ�WKHDGRSWLRQ��RI�OR\DOW\�SURJUDPV��7KH�HIIHFWV�DUH�QRW�QHFHVVDULO\�V\PPHWULFDO��DQG�LW�LV�SRVVLEOHWKDW�WKH�DEROLVKPHQW�RI�D�QRQ�HIIHFWLYH�SURJUDP�JHQHUDWHV�QHJDWLYH�FXVWRPHU�UHDFWLRQV�
x /R\DOW\�SURJUDP�DGRSWLRQ�RI�FXVWRPHUV7KLV� GLVVHUWDWLRQ� SURYLGHV� OLPLWHG� LQVLJKW� LQ� WKH� GHWHUPLQDQWV� RI� FXVWRPHU¶V� DGRSWLRQ� RIOR\DOW\� SURJUDPV�� DQG� QHLWKHU� GRHV� H[LVWLQJ� UHVHDUFK�� %HFDXVH� OR\DOW\� SURJUDP� RIIHU� WKHLUPHPEHUV� FHUWDLQ� EHQHILWV� WKDW� QRQ�PHPEHUV� GR� QRW� UHFHLYH�� LW� LV� LPSRUWDQW� WR� NQRZ�ZKLFKFXVWRPHUV�WKH�SURJUDP�DWWUDFWV��)XUWKHUPRUH��D�UHWDLOHU�QHHGV�WR�XQGHUVWDQG�KRZ�KH�FDQ�DWWUDFWWKH� FXVWRPHUV� WR� LWV� SURJUDP� WKDW� KH� ZDQWV� WR� DWWUDFW�� $� UHWDLOHU� PD\� ZDQW� WR� ZLWKKROGFXVWRPHUV� IURP� KROGLQJ�PDQ\� GLIIHUHQW� OR\DOW\� SURJUDPV� VLPXOWDQHRXVO\�� 7KH� LQIOXHQFH� RIOR\DOW\�SURJUDP�GHVLJQ�LV�GHILQLWHO\�RI� LPSRUWDQFH�IRU� WKLV� LVVXH��)XUWKHU� UHVHDUFK�FRXOG�H�J�LQYHVWLJDWH�WKH�SRWHQWLDO�RI�UHTXLULQJ�HQWUDQFH�IHHV�RQ�OR\DOW\�SURJUDP�PHPEHUVKLSV�
x /R\DOW\�3URJUDP�(IIHFWV,Q�RXU�VWXG\�ZH�PHQWLRQHG�VHYHUDO�PHGLDWRUV�WKDW�GULYH�OR\DOW\�SURJUDP�HIIHFWLYHQHVV��VXFK�DVLGHQWLILFDWLRQ�� EHORQJLQJ�� UHFLSURFLW\�� SULGH�� HWF�� 7KRXJK�ZH� MXVWLILHG� WKH� H[LVWHQFH� RI� WKHVHPHGLDWLQJ� HIIHFWV� ZLWK� ILQGLQJV� LQ� UHODWHG� DUHDV�� PRUH� UHVHDUFK� LV� GHILQLWHO\� QHHGHG� RQ� WKHEHKDYLRUDO� HIIHFWV�RI� OR\DOW\�SURJUDP�PHPEHUVKLSV��%HOO� HW�� DO� ������ EULQJ�XS� WKH� UHOHYDQWLVVXH� WKDW� ZKHQ� GLIIHUHQWLDWLQJ� EHWZHHQ� FXVWRPHUV� D� FHUWDLQ� GHJUHH� RI� IDLUQHVV� LV� QHHGHG�5HODWHG�WR�WKLV��QHJDWLYH�EHKDYLRUDO�HIIHFWV�PD\�H[LVW�RQ�QRQ�SURJUDP�PHPEHUV�ZKR�SHUFHLYHWKHLU�WUHDWPHQW�DV�XQIDLU�RU�IHHO�ZRUVH�WKDQ�LQ�D�VLWXDWLRQ�ZLWKRXW�D�OR\DOW\�SURJUDP�7KRXJK� WKLV� GLVVHUWDWLRQ� WRRN� LQWR� DFFRXQW� ERWK� WKH� EHQHILWV� DQG� WKH� FRVWV� UHODWHG� WR� DOR\DOW\� SURJUDP�� ZH� KDG� QR� LQIRUPDWLRQ� RQ� DOO� UHODWHG� FRVWV� �H�J�� RSHUDWLRQ� FRVWV�DGPLQLVWUDWLYH� FRVWV�� DQG� EHQHILWV� �H�J�� SRVLWLYH� ZRUG�RI�PRXWK�� JURZWK� LQ� FDWHJRU\H[SHQGLWXUHV��� 0RUH� UHVHDUFK� LV� WKHUHIRUH� QHHGHG� RQ� WKH� RYHUDOO� SURILWDELOLW\� RI� OR\DOW\SURJUDPV��%HFDXVH� WDNLQJ� LQWR�DFFRXQW�DOO�GLIIHUHQW�EHQHILWV�DQG�FRVWV� LV� FKDOOHQJLQJ�� IXWXUH



���

UHVHDUFK�FRXOG�FRQGXFW�DQ�HYHQW�VWXG\�DV�KDV�EHHQ�GRQH�IRU�H�J��FKDQQHO�DGGLWLRQV��*H\VNHQV�*LHOHQV�� DQG�'HNLPSH� ����� RU� EUDQG�� DQG� QHZ� SURGXFW� LQWURGXFWLRQV� �&KDQH\��'HYLQQH\�DQG�:LQHU�������
x /R\DOW\�SURJUDP�GHVLJQ7KH� VWXGLHV� FRQGXFWHG� LQ� WKLV� GLVVHUWDWLRQ� ZHUH� ILHOG� VWXGLHV�� DQG� WKHUHIRUH� OLPLWHG� WR� WKHOR\DOW\� SURJUDP� GHVLJQV� RIIHUHG� LQ� WKHVH� PDUNHWV�� :H� ZLOO� GLVFXVV� VRPH� RI� WKH� GHVLJQHOHPHQWV� WKDW� DUH� LQWHUHVWLQJ� IRU� IXUWKHU� UHVHDUFK�� %ROWRQ�� /HPRQ�� DQG� 9HUKRHI� ������GLVWLQJXLVK�EHWZHHQ� HFRQRPLF� DQG� VRFLDO� OR\DOW\�SURJUDPV��7KH�SURJUDPV�ZH�REVHUYHG� DQGVWXGLHG� LQ� WKLV� WKHVLV� DUH� SUHGRPLQDQWO\� HFRQRPLF�� 0RUH� UHVHDUFK� LV� QHHGHG� RQ� VRFLDOSURJUDPV�WKDW�GR�QRW�SURYLGH�OHVV�WDQJLEOH�EHQHILWV�EXW�DLP�WR�HQKDQFH�FRPPLWPHQW�DQG�VRFLDOVDWLVIDFWLRQ��)XUWKHU��OLWWOH�LV�NQRZ�DERXW�WKH�EHQHILWV�RI�PXOWL�YHQGRU�SURJUDPV��WKRXJK�WKH\VHHP� DWWUDFWLYH� DW� OHDVW� IURP� D� FRVW�SHUVSHFWLYH� �&LJOLDQR� HW� DO�� ������� &RVWV� FDQ� DOVR� EHUHGXFHG�E\�DVNLQJ�IRU�PHPEHUVKLS�IHHV��HLWKHU�HQWUDQFH�RU�PDLQWHQDQFH�IHHV��D�SUDFWLFH�ZKLFKKDV�QRW�UHFHLYHG�DWWHQWLRQ�LQ�WKH�OLWHUDWXUH��)XUWKHU�UHVHDUFK�FDQ�DOVR�EH�GRQH�LQ�WKH�GLUHFWLRQRI� VDYLQJ� VFKHGXOH� GHVLJQ�� H�J�� KRZ� GR� FXVWRPHUV� UHDFW�ZKHQ� WKH\� DUH� SURJUHVVLYHO\� EHWWHUUHZDUGHG�DV�WKH\�VSHQG�PRUH"�)LQDOO\��KRZ�FDQ�D�PHPEHUVKLS�ZHESDJH�DV�RIIHUHG�E\�PDQ\SURJUDPV�VXSSRUW�DQ�RIIOLQH�SURJUDP"

,Q� VXP�� WKLV� GLVVHUWDWLRQ� QRW� RQO\� SURYLGHV� PRUH� LQVLJKW� LQ� OR\DOW\� SURJUDPV�� EXW� DOVRSURSDJDWHV�IXUWKHU�DFDGHPLF�UHVHDUFK�RQ�WKLV�FRQWHPSRUDU\�PDUNHWLQJ�LQVWUXPHQW�
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$SSHQGLFHV
$SSHQGL[�$6FDOH�2SHUDWLRQDOL]DWLRQ��5HWDLOHU�6XUYH\��&KDSWHU���
9$5,$%/( 23(5$7,21$/,=$7,21��,WHPV�
0$5.(7�)$&7256
&XVWRPHU�'LYHUVLW\�3URILWDELOLW\ 2XU�FXVWRPHUV�GLIIHU�VWURQJO\�LQ�SURILWDELOLW\�
&XVWRPHU�'LYHUVLW\�3UHIHUHQFHV 2XU�FXVWRPHUV�GLIIHU�VWURQJO\�LQ�WKHLU�SUHIHUHQFHV�
%X\LQJ�)UHTXHQF\ +RZ�RIWHQ�GR�\RXU�FXVWRPHU�EX\�VRPHWKLQJ�DW\RXU�FRPSDQ\�RU�WKDW�RI�\RXU�FRPSHWLWRUV"
 d ��WLPHV�D�\HDU �Q� ���
 �������WLPHV�D�\HDU �Q� ���
 t ���WLPHV�D�\HDU� �Q� ����
&RPSHWLWLYH�,QWHQVLW\
D  ����$GDSWHG�IURP�-DZRUVNL�DQG.RKOL�������

�� &RPSHWLWLRQ�LQ�RXU�LQGXVWU\�LV�FXWWKURDW��� ,Q� RXU� LQGXVWU\� RQH� FRPSHWHV� RIWHQ� ZLWK� SULFHSURPRWLRQV�DQG�RWKHU�PDUNHWLQJ�DFWLRQV��� 3ULFH�FRPSHWLWLRQ�LV�D�KDOOPDUN�RI�RXU�LQGXVWU\�



���

9$5,$%/( 23(5$7,21$/,=$7,21��,WHPV�
25*$1,=$7,21$/)$&7256
&XVWRPHU�2ULHQWDWLRQ
D  ����$GDSWHG�IURP�1DUYHU�DQG�6ODWHU������

�� :H�DUH�YHU\�FRPPLWWHG�WR�RXU�FXVWRPHUV��� &XVWRPHU� VDWLVIDFWLRQ� LV� DQ� LPSRUWDQW� REMHFWLYHZKHQ�GHWHUPLQLQJ�RXU�VWUDWHJ\��� 7KH� FUHDWLRQ� RI� FXVWRPHU� YDOXH� SOD\V� D� FHQWUDOUROH�LQ�RXU�VWUDWHJ\��� :H� WKRURXJKO\� VWXG\� WKH� QHHGV� RI� RXUFXVWRPHUV�
7HFKQRORJLFDO�6NLOOV
D  ���$GDSWHG�IURP�*DWLJQRQ�DQG;XHUHE�������

���2XU�FRPSDQ\�LV�RQH�RI�WKH�ILUVW�WR�DGRSW�QHZWHFKQRORJLHV����:H�KDYH�PRUH�WHFKQRORJLFDO�NQRZOHGJH�WKDQ�WKHFRPSHWLWLRQ����&RPSDUHG�WR�WKH�FRPSHWLWLRQ�ZH�PDNH�XVH�RIPRUH�DGYDQFHG�WHFKQRORJLHV�
&HQWUDOL]DWLRQ
D  ���$GDSWHG�IURP�-DZRUVNL�DQG.RKOL�������

���$OVR�IRU�PLQRU�GHFLVLRQV��LQGLYLGXDO�RXWOHWV�KDYHWR�FRQVXOW�WKH�KHDG�RIILFH����,QGLYLGXDO�RXWOHWV�FDQ�WDNH�RQO\�OLPLWHG�DFWLRQVZLWKRXW�DSSURYDO�RI�WKH�KHDG�RIILFH����,Q�JHQHUDO��LPSRUWDQW�GHFLVLRQV�DUH�DQQRXQFHGRQO\�WR�WKH�LQGLYLGXDO�RXWOHWV�DIWHU�WKH�ILQDOGHFLVLRQ�KDV�EHHQ�WDNHQ�E\�WKH�KHDG�RIILFH�
&RPSDQ\�6L]H /RJDULWKP�RI�WRWDO�QXPEHU�RI�RXWOHWV
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9$5,$%/( 23(5$7,21$/,=$7,21��,WHPV�
/2<$/7<�352*5$0())(&76
&XVWRPHU�/R\DOW\
D  ����$GDSWHG�IURP�2OLYHU�������

��� &XVWRPHUV� DUH� FRQYLQFHG� EHWWHU� RI� WKHFRPSDQLHV�EHQHILWV����&XVWRPHUV�IHHO�D�VWURQJHU�WLH�ZLWK�RXU�FRPSDQ\����&XVWRPHUV�DUH�OHVV�SURQH�WR�EX\�DW�FRPSHWLWRUV����&XVWRPHU�OR\DOW\�LQ�WHUPV�RI�EX\LQJ�LV�KLJKHU�
&XVWRPHU�.QRZOHGJH
D  ����

'DWD�$QDO\VLV

��� :H� EHWWHU� XQGHUVWDQG� FXVWRPHUV¶� QHHGV� DQGZLVKHV����7KH�GLVWDQFH�EHWZHHQ�RXU�FXVWRPHUV�DQG�XV�KDVGHFUHDVHG����:H�FDQ�EHWWHU�GLVWLQJXLVK�EHWZHHQ�GLIIHUHQWFXVWRPHU�JURXSV�
:LWK�ZKLFK�LQWHQVLW\�GR�\RX�DQDO\]H�OR\DOW\SURJUDP�GDWD"
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$SSHQGL[�%5HWDLOHU�4XHVWLRQQDLUH��&KDSWHU���

7LOEXUJ���GDWXP������
*HDFKWH�KHHU�PHYURXZ«««««�
7LMGHQV� HHQ� WHOHIRRQJHVSUHN� RS� �GDWXP��� KHHIW� X� DDQJHYHQ� PHH� WH� ZLOOHQ� ZHUNHQ� DDQ� HHQRQGHU]RHN� QDDU� KHW� JHEUXLN� YDQ� OR\DOLWHLWVLQVWUXPHQWHQ� LQ� GH�1HGHUODQGVH� GHWDLOKDQGHO��'LWRQGHU]RHN�ZRUGW�YHUULFKW�YDQXLW�KHW�GHSDUWHPHQW�0DUNHWLQJ�YDQ�GH�8QLYHUVLWHLW�YDQ�7LOEXUJ�'H�YHUNUHJHQ�JHJHYHQV�]XOOHQ�XLWVOXLWHQG�ZRUGHQ�JHEUXLNW�YRRU�GLW�DFDGHPLVFK�RQGHU]RHN�HQ1,(7�YRRU�FRPPHUFLsOH�GRHOHLQGHQ��8Z�DQRQLPLWHLW�LV�GXV�YROOHGLJ�JHZDDUERUJG�'H� UHVXOWDWHQ� YDQ� KHW� RQGHU]RHN� NXQQHQ� YRRU� XZ�EHGULMI� ]HHU� LQWHUHVVDQW� ]LMQ��*HJHYHQ� GHKXLGLJH� HFRQRPLVFKH� VLWXDWLH� LV� KHW�PHHU� GDQ� RRLW� EHODQJULMN� RP� NODQWHQ� WH� ELQGHQ� RS� HHQGXXU]DPH�PDQLHU��+HW�LV�GDQ�RRN�PRJHOLMN�NRVWHORRV�HHQ�RQGHU]RHNVYHUVODJ�WH�RQWYDQJHQ��XNXQW�GLW�RS�GH�YUDJHQOLMVW�DDQJHYHQ�+HW� LQYXOOHQ�YDQ�GH�YUDJHQOLMVW�QHHPW�RQJHYHHU����PLQXWHQ� LQ�EHVODJ��8�NXQW�GH�YUDJHQOLMVWPLGGHOV�GH�UHWRXU�HQYHORSSH�WHUXJVWXUHQ�RI�ID[HQ�
$OYDVW�RQ]H�KDUWHOLMNH�GDQN�YRRU�XZ�PHGHZHUNLQJ�0HW�YULHQGHOLMNH�JURHW�
3URI��GU��7DPPR�+�$��%LMPROW'UV��-RUQD�/HHQKHHU

Contactpersoon: Drs. Jorna Leenheer

Universiteit van Tilburg Tel: 013-4668088

Postbus 90153 Fax: 013-4668354

5000 LE Tilburg j.leenheer@uvt.nl
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Vragenlijst Relatiemarketing Detailhandel

Enkele aanwijzingen bij het beantwoorden van de vragen:x %LM�JHVORWHQ��PHHUNHX]H��YUDJHQ�NXQW�X�KHW�DQWZRRUG�YDQ�XZ�NHX]H�DDQNUXLVHQ��%LM�RSHQYUDJHQ�NXQW�X�XZ�DQWZRRUG�RS�GH�OLMQHQ�HUQDDVW�RI�HURQGHU�QRWHUHQ�
x (U� ]LMQ� JHHQ� JRHGH� RI� IRXWH� DQWZRRUGHQ� PRJHOLMN�� SUREHHUW� X� ]R� REMHFWLHI� HQ� HHUOLMNPRJHOLMN� DQWZRRUG� WH� JHYHQ�� 'DDUELM� JDDW� KHW� VWHHGV� RP� GH� IHLWHOLMNH� VLWXDWLH� YDQ� XZRQGHUQHPLQJ��GXV�QLHW�RP�GH�GRRU�X�JHZHQVWH�VLWXDWLH�
x 1DGDW� X� GH� YUDJHQ� KHHIW� EHDQWZRRUG�� NXQW� X� GH� YUDJHQOLMVW� PLGGHOV� GH� ELMJHVORWHQHQYHORSSH�DDQ�RQV�UHWRXUQHUHQ�RI�ID[HQ�

Deel 1 Strategie en Markt:H�ZLOOHQ�X�HHQ�DDQWDO�VWHOOLQJHQ�YRRUOHJJHQ��8�NXQW� WHONHQV�DDQJHYHQ�LQ�ZHONH�PDWH�X�KHWHHQV�RI�RQHHQV�EHQW�PHW�GH�VWHOOLQJ��µ�� �=HHU�PHH�RQHHQV¶�WRW�HQ�PHW�µ�� �=HHU�PHH�HHQV¶��
I. De volgende stellingen hebben betrekking op de verschillen die bestaan tussen uw klanten.

Zeer mee     Zeer mee
Oneens        eens

2Q]H�NODQWHQ�YHUVFKLOOHQ�VWHUN�LQ�ZLQVWJHYHQGKHLG�
'H�YRRUNHXUHQ�YDQ�RQ]H�NODQWHQ�]LMQ�]HHU�XLWHHQORSHQG�

�������������������������������������

II. De volgende stellingen hebben betrekking op de rol die klanten spelen binnen uw
organisatie.

Zeer mee     Zeer mee
oneens     eens

:LM�YRHOHQ�RQV�]HHU�EHWURNNHQ�ELM�RQ]H�NODQWHQ�
.ODQWWHYUHGHQKHLG� LV� HHQ� EHODQJULMNH� OHLGUDDG� ELM� KHWEHSDOHQ�YDQ�RQ]H�VWUDWHJLH�
+HW�FUHsUHQ�YDQ�ZDDUGH�YRRU�GH�NODQW�VSHHOW�HHQ�FHQWUDOHURO�LQ�RQ]H�VWUDWHJLH�
:LM�YHUGLHSHQ�RQV�VWHUN�LQ�GH�EHKRHIWHV�GLH�RQ]H�NODQWHQKHEEHQ�

�������������������������������������
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III. De volgende stellingen hebben betrekking op het assortiment van producten dat  uw
bedrijf aanbiedt.

Zeer mee    Zeer mee
oneens     eens

:H�KHEEHQ�HHQ�EUHHG�DVVRUWLPHQW��YHHO�YHUVFKLOOHQGH�SURGXFWJURHSHQ�
:H�KHEEHQ�HHQ�GLHS�DVVRUWLPHQW��YHHO�YHUVFKLOOHQGH�SURGXFWHQ�SHU�SURGXFWJURHS�

�������������������������������������

IV. De volgende stellingen hebben betrekking op de verschillen die bestaan tussen
aanbieders met betrekking tot het productaanbod.

Zeer mee     Zeer mee
oneens     eens

,Q�RQ]H�VHFWRU�LV�KHW�PRHLOLMN�RP�MH�PHW�GH�VDPHQVWHOOLQJYDQ� KHW� DVVRUWLPHQW� YDQ� GH� FRQFXUUHQWLH� WHRQGHUVFKHLGHQ�
'H� DVVRUWLPHQWHQ� GLH� GH� VSHOHUV� LQ� RQ]H� VHFWRUDDQELHGHQ��YHUVFKLOOHQ�RQGHUOLQJ�VWHUN�
'H� SURGXFWHQ� GLH� GH� YHUVFKLOOHQGH� DDQELHGHUV� LQ� RQ]HVHFWRU�YHUNRSHQ��]LMQ�LQ�JURWH�PDWH�JHOLMN�

�������������������������������������

V. De volgende stellingen hebben betrekking op de concurrentie in de sector waarin u
opereert.

Zeer mee     Zeer mee
oneens     eens

'H�FRQFXUUHQWLH�LQ�RQ]H�VHFWRU�LV�PHHGRJHQORRV�
,Q� RQ]H� VHFWRU� EHFRQFXUUHHUW� PHQ� HONDDU� YDDN� PHWSURPRWLHV�HQ�DQGHUH�PDUNHWLQJDFWLHV�
6WHUNH�SULMVFRQFXUUHQWLH�LV�NHQPHUNHQG�YRRU�RQ]H�VHFWRU�

�������������������������������������
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VI. De volgende stellingen hebben betrekking op de wijze waarop uw bedrijf omgaat met
concurrenten.

Zeer mee    Zeer mee
oneens     eens

:H�UHDJHUHQ�VQHO�RS�GH�DFWLHV�YDQ�FRQFXUUHQWLH�
2QV� PDQDJHPHQW� EHVSUHHNW� UHJHOPDWLJ� GH� VWUDWHJLHsQYDQ�GH�FRQFXUUHQWLH�
:H� ULFKWHQ� RQV� VWHUN� RS� GH� ]ZDNKHGHQ� YDQ� GHFRQFXUUHQWLH�RP�]HOI�YRRUGHOHQ�WH�EHKDOHQ�

�������������������������������������

VII. De volgende stellingen hebben betrekking op de verhoudingen tussen de verschillende
bedrijfsfuncties en afdelingen binnen uw bedrijf, zoals inkoop, marketing, ICT, etc.

Zeer mee     Zeer mee
oneens     eens

'H� DIGHOLQJHQ�EHGULMIVIXQFWLHV� ELQQHQ� RQV� EHGULMIZLVVHOHQ�YRRUWGXUHQG�LQIRUPDWLH�XLW�
(U� ZRUGW� GRRU� DIGHOLQJHQ�EHGULMIVIXQFWLHV� LQWHQVLHIVDPHQJHZHUNW� RP� GH� EHGULMIVVWUDWHJLH� VXFFHVYRO� XLW� WHYRHUHQ�
$OOH� DIGHOLQJHQ�EHGULMIVIXQFWLHV� OHYHUHQ� HHQ� GXLGHOLMNHELMGUDJH�DDQ�GH�NODQWZDDUGH�
$IGHOLQJHQ�EHGULMIVIXQFWLHV� PDNHQ� YDDN� YDQ� HONDDUVGLHQVWHQ�HQ�PLGGHOHQ�JHEUXLN�

�������������������������������������

VIII. De volgende stellingen gaan in op de mate van centralisatie binnen uw bedrijf.

Zeer mee     Zeer mee
oneens     eens

2RN�YRRU�NOHLQH�]DNHQ�PRHWHQ�LQGLYLGXHOH�YHVWLJLQJHQ�LQRQV� EHGULMI� KHW� KRRIGNDQWRRU� UDDGSOHJHQ�� YRRUGDW� HHQEHVOLVVLQJ�NDQ�ZRUGHQ�JHQRPHQ�
,QGLYLGXHOH� YHVWLJLQJHQ� NXQQHQ� ]HOI� ZHLQLJ� DFWLHVRQGHUQHPHQ�]RQGHU�JRHGNHXULQJ�YDQ�KHW�KRRIGNDQWRRU�
%HODQJULMNH� EHVOLVVLQJHQ� ZRUGHQ� PHHVWDO� SDV� DDQ� GHYHVWLJLQJHQ� PHGHJHGHHOG�� QDGDW� GH]H� UHHGV� RS� KHWKRRIGNDQWRRU�]LMQ�JHQRPHQ�

�������������������������������������
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IX. De volgende stellingen hebben betrekking op de gebruikte technologie binnen uw bedrijf.
Onder technologie verstaan wij de automatisering zoals die plaatsvindt in de detailhandel.
U kunt hierbij denken aan zaken als scanners voor streepjescodes en
voorraadbeheersingsystemen.

Zeer mee     Zeer mee
oneens     eens

2Q]H�RQGHUQHPLQJ�LV�YDDN�ppQ�YDQ�GH�HHUVWH�GLH�QLHXZHWHFKQRORJLHsQ�LQ�JHEUXLN�QHHPW�
:H� KHEEHQ� PHHU� WHFKQRORJLVFKH� NHQQLV� GDQ� GHFRQFXUUHQWLH�
9HUJHOHNHQ�PHW�GH�FRQFXUUHQWLH�PDNHQ�ZLM�JHEUXLN�YDQPRGHUQHUH�WHFKQRORJLHsQ�

�������������������������������������

Deel 2 Loyaliteitsprogramma’s
We willen u nu enkele vragen stellen die betrekking hebben op loyaliteitsprogramma’s.
Loyaliteitsprogramma’s komen in verschillende vormen voor. Wij hanteren daarbij de
volgende definitie.

Loyaliteitsprogramma: Een klant kan deelnemen aan het programma en krijgt
daarbij een klantenkaart. De klant dient vervolgens bij iedere aankoop de
klantenkaart te tonen, waarbij aankoopgegevens en eventueel spaarpunten
electronisch worden geregistreerd. Het loyaliteitsprogramma geeft diverse voordelen
zoals spaarpunten, speciale kortingen voor klantenkaarthouders, etc. Het gaat hierbij
niet om een kortlopende spaaractie, maar om een structureel programma.

v 0DDNW�XZ�EHGULMI�JHEUXLN�YDQ�HHQ�OR\DOLWHLWVSURJUDPPD"-D
1HH�o Ga verder bij Deel 2B op pagina 9.

Deel 2A In te vullen door bedrijven met een loyaliteitsprogramma

I. Algemeenv :DQQHHU�KHHIW�XZ�EHGULMI�KHW�KXLGLJH�OR\DOLWHLWVSURJUDPPD�JHwQWURGXFHHUG"BBBBBBBBBBBBBBBBB�PDDQG�HQ�MDDU�
v +RHYHHO�SURFHQW�YDQ�XZ�YHUNRSHQ�ZRUGW�PHW�HHQ�OR\DOLWHLWVNDDUW�JHUHJLVWUHHUG"BBBBBBB�
v +RHYHHO�SURFHQW�YDQ�XZ�FRQFXUUHQWHQ�KHHIW��QDDU�XZ�LQVFKDWWLQJ��RS�GLW�PRPHQW�HHQOR\DOLWHLWVSURJUDPPD" BBBBBBBB�



���

II. Vormgeving van het loyaliteitsprogramma
De volgende vragen zijn bedoeld om een beeld te krijgen van uw loyaliteitsprogramma. Gaat
u uit van de huidige situatie van uw programma.� U kunt bij dit onderdeel meer dan één alternatief per vraag aankruisen!

Sparenv .XQQHQ�NODQWHQ�SXQWHQ��RI�LHWV�VRRUWJHOLMNV��VSDUHQ�PHW�KXQ�OR\DOLWHLWVNDDUW"-D� o:DDUYRRU�NXQQHQ�NODQWHQ�VSDUHQ"3URGXFWHQ�XLW�KHW�JHZRQH�DVVRUWLPHQW�YDQ�RQV�EHGULMI��RI�NRUWLQJHQ�KLHURS�3URGXFWHQ�XLW�KHW�DVVRUWLPHQW�YDQ�HHQ�DQGHU�EHGULMI��RI�NRUWLQJHQ�KLHURS�3URGXFWHQ�XLW�HHQ�FROOHFWLH�FDGHDXV��RI�NRUWLQJHQ�KLHURS�&RQWDQW�JHOG$QGHUV��QDPHOLMN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB1HH
Prijskortingenv .XQQHQ�NODQWHQ�VSHFLDOH�SULMVNRUWLQJHQ�NULMJHQ�PHW�KXQ�OR\DOLWHLWVNDDUW"-D� o:DW�YRRU�NRUWLQJHQ�EHWUHIW�KHW"9DVWH�NRUWLQJHQ�RS�HHQ�GHHO�YDQ�KHW�DVVRUWLPHQW��ELMY��RS�KXLVPHUNHQ�7LMGHOLMNH�SULMVNRUWLQJHQ�RS�SURGXFWHQ�XLW�KHW�DVVRUWLPHQW*HVHOHFWHHUGH�NRUWLQJHQ�GLH�SHU�NDDUWKRXGHU�YHUVFKLOOHQ$QGHUH��QDPHOLMN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB1HH
Creditcard functiev .DQ�GH�OR\DOLWHLWVNDDUW�ZRUGHQ�JHEUXLNW�RP�RS�NUHGLHW�WH�NRSHQ"

Ja
Nee

Mailingsv 9HUVWXXUW� X� ZHO� HHQV� SRVW� DDQ� XZ� OR\DOLWHLWVNDDUWKRXGHUV�� ]RDOV� EULHYHQ�� H�PDLO� RIPDJD]LQHV"-D� o:DW�YRRU�SRVW�EHWUHIW�KHW"3HUVRRQOLMNH�SRVW��ELMY��LQIRUPDWLH�RYHU�VSDDUVDOGR��YHUMDDUGDJVNDDUW��HWF�3RVW�RYHU�DFWLHV�VSHFLDDO�YRRU�GH�OR\DOLWHLWVNDDUWKRXGHUV��]RDOV�VSHFLDOHNRRSDYRQGHQ��DDQELHGLQJHQ��VSDDUDUWLNHOHQ��HWF�3RVW�PHW�DOJHPHQH�SURGXFWLQIRUPDWLH�HQ�DFWLHV�ZDDUYDQ�LHGHUH�NODQWJHEUXLN�NDQ�PDNHQ$QGHUH�SRVW��QDPHOLMN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB1HH



���

Actiesv:HONH�DFWLHV�KRXGW�X�ZHO�HHQV�RQGHU�GH�NDDUWKRXGHUV�YDQ�XZ�OR\DOLWHLWVSURJUDPPD"/RWHULMHQ:HGVWULMGHQ��]RDOV�SULMVYUDJHQ6SHFLDOH�NRRSDYRQGHQ�YRRU�OR\DOLWHLWVNDDUWKRXGHUV3URGXFWGHPRQVWUDWLHV��PRGHVKRZV��ZRUNVKRSV�RI�LHWV�VRRUWJHOLMNV$QGHUH�DFWLHV��QDPHOLMN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
Lidmaatschapv:HONH�LQIRUPDWLH�PRHW�GH�NODQW�YHUVFKDIIHQ�RP�HHQ�OR\DOLWHLWVNDDUW�WH�NULMJHQ"$GUHVJHJHYHQV*H]LQVVDPHQVWHOOLQJ*HERRUWHGDWXP7HOHIRRQQXPPHU�HQ�RI�H�PDLO�DGUHV9RRUNHXUHQ�PHW�EHWUHNNLQJ�WRW�KHW�SURGXFW�DVVRUWLPHQW$OJHPHQH�LQWHUHVVHV�HQ�RI�OLIHVW\OH�NDUDNWHULVWLHNHQ�$GGLWLRQHOH�LQIRUPDWLH��QDPHOLMN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB*HHQ�LQIRUPDWLH�YHUHLVW
v:HONH�ILQDQFLsOH�ELMGUDJH�PRHW�GH�NODQW�EHWDOHQ�RP�HHQ�OR\DOLWHLWVNDDUW�WH�JHEUXLNHQ"(HQ�HHQPDOLJH�ELMGUDJH(HQ�SHULRGLHNH�ELMGUDJH��ELMY��MDDUOLMNV�*HHQ�ILQDQFLsOH�ELMGUDJH�YHUHLVW
III. Samenwerking met andere bedrijvenv:HUNW�X�ELM�GH�XLWYRHULQJ�YDQ�XZ�OR\DOLWHLWVSURJUDPPD�VDPHQ�PHW�DQGHUH�EHGULMYHQ"-D o 2S�ZHONH�PDQLHU�YLQGW�VDPHQZHUNLQJ�SODDWV"'H�NODQW�NDQ�GH�OR\DOLWHLWVNDDUW�ELM�YHUVFKLOOHQGH�RQGHUQHPLQJHQ�JHEUXLNHQRP�ELMYRRUEHHOG�VSDDUSXQWHQ�RI�NRUWLQJHQ�WH�NULMJHQ�'H�NODQW�NDQ�]LMQ�VSDDUSXQWHQ�LQZLVVHOHQ�ELM�HHQ�DQGHU�EHGULMI�(U�YLQGW�VDPHQZHUNLQJ�SODDWV�PHW�SURGXFHQWHQ�ELM�GH�VDPHQVWHOOLQJ�YDQ�GHEHORQLQJHQ�YDQ�KHW�OR\DOLWHLWVSURJUDPPD�,QFLGHQWHHO�YLQGHQ�HU�DFWLHV�SODDWV�ELM�DQGHUH�EHGULMYHQ��PDDU�QLHWVWUXFWXUHHO�1HH�o U kunt IIIA overslaan en verder gaan met vraag IIIB op pagina 8.



���

IIIA. In te vullen door bedrijven die samenwerken8� KHEW� DDQJHJHYHQ� RP� VDPHQ� WH� ZHUNHQ� RS� KHW� JHELHG� YDQ� OR\DOLWHLWVSURJUDPPD¶V�� +RHEHODQJULMN�ZDUHQ� GH� YROJHQGH�PRWLHYHQ� ELM� GH� EHVOLVVLQJ� RP� VDPHQ� WH� JDDQ�ZHUNHQ� RS� KHWWHUUHLQ�YDQ�XZ�OR\DOLWHLWVSURJUDPPD"
Zeer       Zeer
onbelangrijk    belangrijk

/DJHUH�YDVWH�NRVWHQ
%HWDOLQJ�YDQ�GH�SDUWQHURQGHUQHPLQJ�HQ��DDQ�RQV
'H� DDQWUHNNHOLMNKHLG� YDQ� KHW� SURJUDPPD� YRRU� GH� NODQWYHUKRJHQ
9HUWURXZHQ�YDQ�GH�NODQW�LQ�KHW�SURJUDPPD�YHUJURWHQ
9HUEHWHULQJ�YDQ�RQV�LPDJR
+HW� DDQWUHNNHQ� YDQ� QLHXZH� NODQWHQ� XLW� GH� NODQWHQNULQJYDQ�RQ]H�SDUWQHURQGHUQHPLQJ�HQ�

�������������������������������������

v +RHYHHO�YHUWURXZHQ�KHEW�X�LQ XZ�SDUWQHU�V��ELQQHQ�KHW�OR\DOLWHLWVSURJUDPPD"�������������������������������������=HHU�ZHLQLJ�YHUWURXZHQ =HHU�YHHO�YHUWURXZHQ
v +RH� WHYUHGHQ� EHQW� X� RYHU� GH VDPHQZHUNLQJ� PHW� XZ� SDUWQHU�V�� ELQQHQ� KHWOR\DOLWHLWVSURJUDPPD" �������������������������������������=HHU�RQWHYUHGHQ =HHU�WHYUHGHQ
oo U kunt nu vraag IIIB overslaan en naar vraag IV gaan op pagina 9.

IIIB. In te vullen door bedrijven die niet samen werken

8�KHEW�DDQJHJHYHQ�QLHW�VDPHQ�WH�ZHUNHQ�ELM�GH�XLWYRHULQJ�YDQ�XZ�OR\DOLWHLWVSURJUDPPD��+RHEHODQJULMN�ZDUHQ�GH�YROJHQGH�PRWLHYHQ�ELM�GH�EHVOLVVLQJ�RP�QLHW�VDPHQ�WH�JDDQ�ZHUNHQ�RS�KHWWHUUHLQ�YDQ�XZ�OR\DOLWHLWVSURJUDPPD"
Zeer       Zeer
onbelangrijk    belangrijk

6QHOOHUH�LQWURGXFWLH�YDQ�KHW�SURJUDPPD�PRJHOLMN
*URWHUH�IOH[LELOLWHLW
+HW�RQWEUHNHQ�YDQ�JHVFKLNWH�SDUWQHUV
2QV�FRQFXUUHQWLHYRRUGHHO�QLHW�YHUOLH]HQ

�������������������������������������
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+HW�ULVLFR�GDW�HHQ�LPDJRYHUOLHV�ELM�HHQ�SDUWQHU�RYHUVODDWRS�RQV�
6WHUNHUH� OLQN� WXVVHQ� OR\DOLWHLWVSURJUDPPD� HQ� KHW� LPDJRYDQ�RQV�EHGULMI�
IV. Het loyaliteitsprogramma binnen uw ondernemingv *HEUXLNW�X�GH�GDWD�GLH�X�YHUNULMJW�YDQ�NDDUWKRXGHUV�RP�DQDO\VHV�WH�GRHQ"���������������������������������������1RRLW =HHU�UHJHOPDWLJ=HHU�RSSHUYODNNLJ =HHU�LQWHQVLHIv *HEUXLNW�X�XZ�DQDO\VHV�YRRU�PDUNHWLQJEHVOLVVLQJHQ"-D o 9RRU�ZHONH�PDUNHWLQJEHVOLVVLQJHQ"6HJPHQWDWLH��KHW�RQGHUVFKHLGHQ�YDQ�NODQWJURHSHQ�6DPHQVWHOOLQJ�DVVRUWLPHQW3ULMV��HQ�SURPRWLHEHOHLG6HOHFWLH�YDQ�NODQWHQ�YRRU�KHW�VWXUHQ�YDQ�GLUHFW�PDLOLQJV9HUEHWHULQJHQ�LQ�KHW�OR\DOLWHLWVSURJUDPPD�]HOI+HW�ELHGHQ�YDQ�DIWHU�VDOHV�VHUYLFH$QGHUV��QDPHOLMN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB1HH
v Welke effecten denkt u dat uw loyaliteitsprogramma heeft?

'RRU�KHW�OR\DOLWHLWVSURJUDPPD�« Zeer mee     Zeer mee
oneens     eens

=LMQ� NODQWHQ� VWHUNHU� RYHUWXLJG� YDQ� GH� NZDOLWHLW� YDQ� RQVEHGULMI�
9RHOHQ�NODQWHQ�HHQ�VWHUNHUH�EDQG�PHW�RQV�EHGULMI�
=LMQ�NODQWHQ�PLQGHU�JHQHLJG�ELM�FRQFXUUHQWHQ�WH�NRSHQ�
,V�GH�NODQWHQWURXZ�LQ�KHW�NRRSJHGUDJ�JURWHU�
%HJULMSHQ�ZLM�GH�ZHQVHQ�HQ�EHKRHIWHQ�YDQ�GH�NODQW�EHWHU�
,V�GH�DIVWDQG�WXVVHQ�RQV�HQ�GH�NODQW�NOHLQHU�JHZRUGHQ�
.XQQHQ� ZLM� EHWHU� RQGHUVFKHLG� PDNHQ� WXVVHQ� YHUVFKLOOHQGHNODQWJURHSHQ�

�������������������������������������
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v 2YHU�KHW�JHKHHO�JHQRPHQ�]LMQ ZLM�RYHU�RQV�OR\DOLWHLWVSURJUDPPD��������������������������������������=HHU�RQWHYUHGHQ =HHU�WHYUHGHQ
v $OOH�NRVWHQ�HQ�EDWHQ�DIJHZRJHQ��GHQNW�X�GDW�XZ�OR\DOLWHLWVSURJUDPPD�ZLQVWJHYHQG�LV"�������������������������������������=HHU�YHUOLHVJHYHQG =HHU�ZLQVWJHYHQG
oo U kunt nu verder gaan met Deel 3: Algemene bedrijfsgegevens op pagina 10.

Deel 2B In te vullen door bedrijven zonder loyaliteitsprogramma

v ,V�ELQQHQ�XZ�EHGULMI�RRLW�RYHUZRJHQ�HHQ�OR\DOLWHLWVSURJUDPPD�WH�LQWURGXFHUHQ"��������������������������1RRLW�RYHU�JHVSURNHQ 6HULHXV�RYHUZRJHQ
v +RH�ZDDUVFKLMQOLMN�LV�KHW�GDW�XZ�EHGULMI�LQ�GH�NRPHQGH�GULH�MDDU�HHQ�OR\DOLWHLWVSURJUDPPD]DO�LQWURGXFHUHQ" �������������������������=HHU�RQZDDUVFKLMQOLMN =HHU�ZDDUVFKLMQOLMN
v +RHYHHO� SURFHQW� YDQ� XZ� FRQFXUUHQWHQ� KHHIW�� QDDU� XZ� LQVFKDWWLQJ�� RS� GLW� PRPHQW� HHQNODQWHQNDDUW�SURJUDPPD" BBBBB��
Deel 3 Algemene bedrijfsgegevens
We willen u nu naar enkele meer algemene karakteristieken van uw bedrijf vragen. Bij de
open vragen geldt dat u een inschatting mag maken indien u geen exacte cijfers beschikbaar
hebt.

,� .DUDNWHULVWLHNHQ�YDQ�KHW�%HGULMIv ,Q�ZHONH�VHFWRU�YDQ�GH�GHWDLOKDQGHO�RSHUHHUW�XZ�EHGULMI�KRRIG]DNHOLMN"6XSHUPDUNWHQ�HQ�OHYHQVPLGGHOHQ.OHGLQJ�HQ�PRGH:RQHQ�HQ�:RQLQJLQULFKWLQJ:LW���EUXLQ��HQ�JULMVJRHG'RH�KHW�]HOI�SURGXFWHQ:DUHQKXLV
Brandstof (Benzinestation)
Persoonlijke verzorging
Hobby & vrije tijd



���

$QGHUV��QDPHOLMN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
v +RHYHHO�ZLQNHOV��YHVWLJLQJHQ��KHHIW�XZ�RQGHUQHPLQJ"�BBBBB
v ,V�XZ�EHGULMI�HHQ�IUDQFKLVHRQGHUQHPLQJ�RI�HHQ�YULMZLOOLJ�ILOLDDOEHGULMI"-D1HH*HGHHOWHOLMN�o 2P�ZHON�SHUFHQWDJH�YDQ�GH�ZLQNHOV�JDDW�KHW"��BBBBB��
v +RHYHHO�ZHUNQHPHUV�]LMQ�HU� LQ�XZ�EHGULMI�ZHUN]DDP��JHPHWHQ� LQ�)XOO�7LPH�(TXLYDOHQWV"BBBBB�)7(V
v +RHYHHO�6.8¶V��XQLHNH�SURGXFWHQ��KHHIW�YDQ�HHQ�JHPLGGHOGH�ZLQNHO�YDQ�XZ�EHGULMI"BBBBB�6.8¶V
v +RH�YDDN�NRRSW�XZ�JHPLGGHOGH�NODQW�LHWV�ELM�XZ�EHGULMI�RI�ELM�ppQ�YDQ�XZ�FRQFXUUHQWHQ"������NHHU�SHU�MDDU��RQJHYHHU�ZHNHOLMNV������NHHU�SHU�MDDUPLQGHU�GDQ���NHHU�SHU�MDDU
v +RH�SUHVWHHUW�XZ�EHGULMI�RS�GH�YROJHQGH�]DNHQ��LQ YHUJHOLMNLQJ�WRW�XZ�QDDVWH�FRQFXUUHQWHQ"

Veel           Veel
slechter          beter

+HW�RSERXZHQ�YDQ�HHQ�SRVLWLHI�LPDJR+HW�UHDOLVHUHQ�YDQ�NODQWWHYUHGHQKHLG+HW�EHKRXGHQ�YDQ�EHVWDDQGH�NODQWHQ+HW�DDQWUHNNHQ�YDQ�QLHXZH�NODQWHQ+HW�UHDOLVHUHQ�YDQ�KHW�JHZHQVWH�PDUNWDDQGHHO+HW�UHDOLVHUHQ�YDQ�GH�JHZHQVWH�JURHL

�������������������������������������

II. De respondentv:DW�LV�XZ�IXQFWLH�ELQQHQ�GH�RQGHUQHPLQJ"'LUHFWHXU&RPPHUFLHHO�GLUHFWHXU0DUNHWLQJ�PDQDJHU�0DUNHWLQJ�DQDOLVW��0DUNWRQGHU]RHNHU$QGHUV��QDPHOLMN�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
v +RH�ODQJ�EHQW�X�DO�ZHUN]DDP�ELM�GH]H�RQGHUQHPLQJ"�BBBBB�MDDU
Tot slot…



���

,QGLHQ�X�QRJ�RSPHUNLQJHQ�RI� VXJJHVWLHV�KHHIW�� VWHOOHQ�ZLM� KHW� ]HHU�RS�SULMV�ZDQQHHU�X�GH]HKLHURQGHU�NHQEDDU�PDDNW�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
:LOW�X�HHQ�VDPHQYDWWLQJ�YDQ�GH�RQGHU]RHNVUHVXOWDWHQ�RQWYDQJHQ"-D��o 8�NXQW�KLHU�XZ�QDDP�HQ�DGUHVJHJHYHQV�LQYXOOHQ�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

Einde van de vragenlijst

:LM�GDQNHQ�X�KDUWHOLMN�YRRU�XZ�PHGHZHUNLQJ



���

$SSHQGL[�&'DWD�6RXUFHV�XVHG�IRU�(PSLULFDO�6WXG\�&KDSWHU��
6RXUFH 2EWDLQHG�GDWD*I.�3DQHO�6HUYLFHV����������

'XWFK�&RQVXPHU�5HSRUWV�����
'XWFK�&RQVXPHU�5HSRUWV����������
(OVHYLHU�%XVLQHVV�,QIRUPDWLRQ�����
$&1LHOVHQ�&RQVXPHU�,QVLJKW�����

3XUFKDVLQJ� EHKDYLRU� RI�'XWFK� KRXVHKROGV� LQVXSHUPDUNHWV�� OR\DOW\� SURJUDP�PHPEHUVKLSV�SULYDF\�FRQFHUQV��OR\DOW\�SURJUDP�HQMR\PHQW�DQG�VRFLR�GHPRJUDSKLFV�RI�WKH�KRXVHKROGV
'LVFRXQW�5DWH�RI�'XWFK�6XSHUPDUNHW�/R\DOW\3URJUDPV
3ULFH�/HYHO�'XWFK�6XSHUPDUNHW�&KDLQV
2XWOHW� /RFDWLRQV� RI� 'XWFK� 6XSHUPDUNHW&KDLQV
/R\DOW\� 3URJUDP� 0HPEHUVKLS� UDWH� RI$PHULFDQ� DQG� &DQDGLDQ� KRXVHKROGV� LQVXSHUPDUNHWV�



���

$SSHQGL[�',QVWUXPHQWDO�YDULDEOH�PHDVXUHPHQW��&KDSWHU���
(QMR\PHQW�RI�SURJUDP�PHPEHUVKLS0HDVXUHG�E\�WKH�IROORZLQJ�LWHPV�RQ�ILYH�SRLQW�/LNHUW�VFDOH��� �VWURQJO\�GLVDJUHH���� �VWURQJO\�DJUHH��x ,�HQMR\�SDUWLFLSDWLQJ�LQ�OR\DOW\�RU�VDYLQJ�SURJUDPV�x /R\DOW\�DQG�VDYLQJ�SURJUDPV�RIIHU�DWWUDFWLYH�EHQHILWV�x ,�DSSUHFLDWH�EHLQJ�VHOHFWHG�IRU�OR\DOW\�SURJUDPV�DQG�VSHFLDO�RIIHUV�&URQEDFK¶V�DOSKD� ����$YHUDJH�YDOXH� �������VWDQGDUG�GHYLDWLRQ� ����
3ULYDF\�FRQFHUQV�RI�UHJLVWUDWLRQ0HDVXUHG�E\�WKH�IROORZLQJ�LWHP��RQ�ILYH�SRLQW�/LNHUW�VFDOH��� �VWURQJO\�GLVDJUHH���� �VWURQJO\�DJUHH��x 7KH�UHJLVWUDWLRQ�V\VWHPV�RI�OR\DOW\�SURJUDPV�LQIULQJH�RQ�P\�SULYDF\�$YHUDJH�YDOXH� �������VWDQGDUG�GHYLDWLRQ� ����



 



���

6XPPDU\�LQ�'XWFK�1HGHUODQGVH�6DPHQYDWWLQJ�
,Q�GH�GHWDLOKDQGHO�ZRUGW�YHHOYXOGLJ�JHEUXLN�JHPDDNW�YDQ�OR\DOLWHLWVSURJUDPPD¶V��LQ�GH�YRUP�YDQNODQWHQNDDUWHQ�� (HQ� OR\DOLWHLWVSURJUDPPD� JHHIW� YRUP� DDQ� HHQ� VWUDWHJLH� YDQNODQWUHODWLHPDQDJHPHQW� �FXVWRPHU� UHODWLRQVKLS� PDQDJHPHQW� RIZHO� &50��� &50� VWHOW� ]LFK� WRWGRHO� RP� LQ� FRQWLQX� FRQWDFW� WH� VWDDQ� PHW� NODQWHQ� HQ� PHW� HHQ� SHUVRRQOLMNH� EHKDQGHOLQJ� YDQ� GHPHHVW� ZDDUGHYROOH� NODQWHQ�� GH� HIIHFWLYLWHLW� YDQ� PDUNHWLQJ� LQLWLDWLHYHQ� HQ� NODQWUHWHQWLH� WHYHUJURWHQ��'DDUELM� VWDDQ� GH� UHODWLHV�PHW� NODQWHQ� FHQWUDDO� HQ� QLHW� SURGXFWOLMQHQ� RI�PHUNHQ�� +HWFUHsUHQ� YDQ� NODQWOR\DOLWHLW� LV� HHQ� EHODQJULMN� HOHPHQW� YDQ� UHODWLHPDQDJHPHQW�� /R\DOH� NODQWHQYRHOHQ�]LFK�YHUERQGHQ�PHW�KHW�EHGULMI��KHWJHHQ�]LFK�JHGUDJVPDWLJ�XLW� LQ�KHUKDOLQJVDDQNRSHQ�HQHHQ� KRJH� VKDUH�RI�ZDOOHW��� 9RRU� GH� PHHVWH� EHGULMYHQ� JHOGW� GDW� KXQ� NODQWHQ� VWHUN� RQGHUOLQJYHUVFKLOOHQ� LQ� OR\DOLWHLW� HQ� ZLQVWJHYHQGKHLG�� 'DDURP� LV� GLIIHUHQWLDWLH� WXVVHQ� NODQWHQ� HHQEHODQJULMN�HOHPHQW�YDQ�NODQWUHODWLHPDQDJHPHQW�
,Q�PDVVDPDUNWHQ�LV�KHW�YRUPJHYHQ�DDQ�NODQWUHODWLHPDQDJHPHQW�QLHW�JHPDNNHOLMN�RPGDW�NODQWHQPHHVWDO� DQRQLHP� EOLMYHQ�� HU� VOHFKWV� EHSHUNW� GLUHFW� FRQWDFW� EHVWDDW� PHW� NODQWHQ� HQ� NODQWUHODWLHVQLHW�FRQWUDFWXHHO� ]LMQ�� 2P� NODQWVSHFLILHNH� LQIRUPDWLH� WH� YHUZHUYHQ� LV� KHW� RSERXZHQ� YDQGDWDEDVHV� RQRQWEHHUOLMN�� 'DDUQDDVW� LV� HU� EHKRHIWH� DDQ� UHODWLRQHOH�PDUNHWLQJLQVWUXPHQWHQ� RP� WHNRPHQ�WRW�NODQWGLIIHUHQWLDWLH�HQ�HHQ�JHULFKWH�HQ�SHUVRRQOLMNH�EHQDGHULQJ�YDQ�NODQWHQ��5HODWLRQHOHPDUNHWLQJLQVWUXPHQWHQ� NXQQHQ� UHODWLHV� YHUVWHUNHQ� GRRU� KHW� YHUVFKDIIHQ� YDQ� HFRQRPLVFKH� RIVRFLDOH�ZDDUGH��'LW�SURHIVFKULIW�VSLWVW�]LFK�WRH�RS�HHQ�VSHFLILHN�UHODWLRQHHO�PDUNHWLQJ�LQVWUXPHQW�KHW�OR\DOLWHLWVSURJUDPPD�
� 6KDUH�RI�ZDOOHW�PHHW�GH�EHVWHGLQJHQ�ELM�HHQ�VSHFLILHNH�GHWDLOOLVW�DOV�IUDFWLH�YDQ�GH�WRWDOH�EHVWHGLQJHQ�LQ�HHQ�VHFWRU�KHW�EHJULS�NHQW�JHHQ�GXLGHOLMNH�YHUWDOLQJ�LQ�KHW�1HGHUODQGV�



���

(HQ�OR\DOLWHLWVSURJUDPPD�NDQ�ZRUGHQ�JHGHILQLHHUG�DOV�HHQ�JHwQWHJUHHUG�V\VWHHP�YDQ�PDUNHWLQJDFWLHV�GLH�WRW�GRHO�KHEEHQ�RP�GH�OR\DOLWHLW�YDQ�GHHOQHPHUV�DDQ�KHW�SURJUDPPD�WH�YHUVWHUNHQ��'H]HDFWLHV�NXQQHQ� EHVWDDQ� XLW� ELMYRRUEHHOG� SULMVNRUWLQJHQ�� VSDDUSURJUDPPD¶V� ORWHULMHQ�� SHUVRRQOLMNHSRVW�� HWF�� 'DDUQDDVW� ZRUGW� GRRU� PLGGHO� YDQ� KHW� VFDQQHQ� YDQ� NODQWHQNDDUWHQ� NODQWVSHFLILHNHLQIRUPDWLH�YHUNUHJHQ��'H�PDQLHU�ZDDURS�NODQWHQ�GHHOQHPHU�NXQQHQ�ZRUGHQ�YDQ�KHW�SURJUDPPDHQ�GH�DFWLHV�GLH�RQGHU�KHW�SURJUDPPD�SODDWVYLQGHQ��EHSDOHQ�GH�H[DFWH�YRUPJHYLQJ��GHVLJQ��YDQKHW�OR\DOLWHLWVSURJUDPPD�
'H� FHQWUDOH� RQGHU]RHNVYUDDJ� YDQ� GLW� SURHIVFKULIW� LV� ZHONH� URO� OR\DOLWHLWVSURJUDPPD¶V� NXQQHQVSHOHQ� LQ� GH� PDUNHWLQJ�PL[� YDQ� GHWDLOOLVWHQ�� 'DDUELM� GLHQHQ� HHQ� DDQWDO� GHHOYUDJHQ� WH� ZRUGHQEHDQWZRRUG��:DW� GULMIW� GHWDLOOLVWHQ� RP� HHQ� OR\DOLWHLWVSURJUDPPD� WH� DGRSWHUHQ"�:HONH� IDFWRUHQ]HWWHQ�YHUYROJHQV�NODQWHQ�HUWRH�DDQ�RP�KHW�SURJUDPPD�WH�DGRSWHUHQ��GDW�ZLO�]HJJHQ�GHHOQHPHUYDQ� KHW� SURJUDPPD� WH� ZRUGHQ"� 'DDURSYROJHQG� NDQ� GH� YUDDJ� ZRUGHQ� JHVWHOG� KRHOR\DOLWHLWVSURJUDPPD¶V� LQYORHG� KHEEHQ� RS� GH� OR\DOLWHLW� HQ� GH� ZLQVWJHYHQGKHLG� YDQ� NODQWHQ�%HODQJULMNH�GHHOYUDJHQ�]LMQ�KRH�GH�YRUPJHYLQJ�YDQ�KHW�OR\DOLWHLWVSURJUDPPD�HQ�KHW�EHVWDDQ�YDQFRQFXUUHUHQGH� OR\DOLWHLWVSURJUDPPD¶V� YDQ� LQYORHG� ]LMQ� RS� GH� HIIHFWLYLWHLW��'H� RQGHU]RHNVYUDDJZRUGW�DDQ�GH�KDQG�YDQ�GULH�HPSLULVFKH�VWXGLHV�JHDQDO\VHHUG�
'H�HHUVWH�VWXGLH��KRRIGVWXN����EHVWDDW�XLW�HHQ�RQGHU]RHN�RQGHU�����GHWDLOOLVWHQ�PHW�EHKXOS�YDQYUDJHQOLMVWHQ�� (HQ� RQGHU]RHN� YDQXLW� KHW� SHUVSHFWLHI� YDQ� GH� DDQELHGHU� ELHGW� LQ]LFKW� LQ� GHOR\DOLWHLWVSURJUDPPD�DGRSWLH�YDQ�GHWDLOOLVWHQ��'DDUQDDVW�NDQ�KHW�HHQ�PHHU�FRPSOHHW�EHHOG�JHYHQYDQ� GH� HIIHFWLYLWHLW� YDQ� OR\DOWHLWVSURJUDPPD¶V� GDQ� PHW� FRQVXPHQWHQGDWD� PRJHOLMN� LV�ELMYRRUEHHOG� PHW� EHWUHNNLQJ� GH� RQWZLNNHOLQJ� YDQ� NODQWNHQQLV�� 6RRUWJHOLMN� DGRSWLHRQGHU]RHNEHVWDDW�QDDU�GH�DGRSWLH�YDQ�ELMYRRUEHHOG�0'6�V\VWHPHQ�HQ�GDWDEDVH�PDUNHWLQJ��6DPHQ�PHW�GHOLWHUDWXXU�RS�KHW� JHELHG�YDQ� OR\DOLWHLWVSURJUDPPD¶V� HQ� UHODWLHPDUNHWLQJ� LV�GH]H�NHQQLV� JHEUXLNWRP� WH� NRPHQ� WRW� HHQ� FRQFHSWXHHO� UDDPZHUN�� GDW� DOV� EDVLV� OLJW� YRRU� KHW� RSVWHOOHQ� YDQ� GHYUDJHQOLMVW�� 'H� RQGHUYUDDJGH� GHWDLOOLVWHQ� ]LMQ� DFWLHI� LQ� HHQ� JURRW� DDQWDO� VHFWRUHQ� ZDDUOR\DOLWHLWVSURJUDPPD¶V� YRRUNRPHQ� ]RDOV� VXSHUPDUNWHQ�� ZDUHQKXL]HQ�� NOHGLQJZLQNHOV�EHQ]LQHVWDWLRQV��HWF��9DQ�GH�UHVSRQGHQWHQ�KHHIW�����HHQ�OR\DOLWHLWVSURJUDPPD�JHDGRSWHHUG�



���

'H� DGRSWLH� YDQ� OR\DOLWHLWVSURJUDPPD¶V� ZRUGW� VWHUN� JHGUHYHQ� GRRU� FRQFXUUHQWLsOH� IDFWRUHQ�� =REOLMNW�GH�DGRSWLH�YDQ�OR\DOLWHLWVSURJUDPPD¶V�GRRU�FRQFXUUHQWHQ�HHQ�VWHUN�VWLPXOHUHQGH�LQYORHG�WHKHEEHQ� HYHQDOV� GH� DOJHPHQH� FRQFXUUHQWLH�LQWHQVLWHLW�� (HQ� VHFXQGDLUH� URO� LV� ZHJJHOHJG� YRRUNODQWUHODWLRQHOH� HQ� RUJDQLVDWRULVFKH� IDFWRUHQ�� 2PGDW� OR\DOLWHLWVSURJUDPPD¶V� HHQ� GHWDLOOLVWPRJHOLMNKHGHQ� JHHIW� YRRU� NODQWGLIIHUHQWLDWLH�� PDJ� YHUZDFKW� ZRUGHQ� GDW� HHQ� PHHU� JHYDULHHUGHNODQWHQNULQJ�DDQ]HW� WRW�DGRSWLH�YDQ�HHQ�OR\DOLWHLWVSURJUDPPD��'HWDLOOLVWHQ�PHW�HHQ�NODQWHQNULQJGLH� VWHUN� YDULHHUW� LQ� ZLQVWJHYHQGKHLG� EOLMNHQ� LQGHUGDDG� YDNHU� HHQ� OR\DOLWHLWVSURJUDPPD� WHKHEEHQ��GLW�JHOGW�QLHW�YRRU�YDULDWLH�LQ�SURGXFWSUHIHUHQWLHV��.ODQWRULsQWDWLH�HQ�GHFHQWUDOLVDWLH�YDQGH�RQGHUQHPLQJ�]LMQ�RUJDQLVDWRULVFKH�IDFWRUHQ�GLH�GHWDLOOLVWHQ�DDQ]HWWHQ�WRW�DGRSWLH�
'H� GHWDLOOLVWHQ� PHW� HHQ� OR\DOLWHLWVSURJUDPPD� �Q�  � ���� EOLMNHQ� GH]H� YRRUDO� WH� JHEUXLNHQ� YRRUVSDDUSURJUDPPD¶V�� GLUHFWH� SULMVSURPRWLHV� HQ� KHW� VWXUHQ� YDQ� SHUVRRQOLMNH� SRVW�� 9DQ� DQGHUHHOHPHQWHQ� ]RDOV� ORWHULMHQ�� NUHGLHWIDFLOLWHLWHQ� RI� VSHFLDOH� HYHQHPHQWHQ� YRRU� NODQWHQNDDUWKRXGHUVZRUGW�VOHFKWV�VSRUDGLVFK�JHEUXLN�JHPDDNW��'H�RYHUJURWH�PHHUGHUKHLG�YDQ�GH�SURJUDPPD¶V�PDDNWJHHQ� JHEUXLN� YDQ� VDPHQZHUNLQJ� PHW� DQGHUH� EHGULMYHQ� �VLQJOH�YHQGRU� SURJUDPPD¶V��� 'HGHWDLOOLVWHQ� LV� JHYUDDJG� LQ� KRHYHUUH� ]LM� KXQ� OR\DOLWHLWVSURJUDPPD� DOV� HIIHFWLHI� EHVFKRXZHQ�PHWEHWUHNNLQJ� WRW� GH� YHUJURWLQJ� YDQ� NODQWOR\DOLWHLW� �]RZHO� JHGUDJV�� DOV� DWWLWXGHOR\DOLWHLW�� HQ� YDQNODQWNHQQLV�� +HW� PHUHQGHHO� YDQ� GH� GHWDLOOLVWHQ� EHRRUGHHOW� ]LMQ� SURJUDPPD� SRVLWLHI�� KRHZHO� HUGXLGHOLMNH�RQGHUOLQJH�YHUVFKLOOHQ�EHVWDDQ�
'H�PDWH�ZDDULQ�HHQ�OR\DOWLWHLWVSURJUDPPD�OHLGW�WRW�EHWHUH�NHQQLV�YDQ�NODQWHQ�LV�VWHUN�DIKDQNHOLMNYDQ�GH�LQWHQVLWHLW�ZDDUPHH�GH�GDWD�ZRUGHQ�JHDQDO\VHHUG��2RN�HHQ�VSDDUFRPSRQHQW�VWLPXOHHUW�GHRSERXZ� YDQ� NODQWNHQQLV�� ZDDUVFKLMQOLMN� RPGDW� KHW� RQWYDQJHQ� YDQ� VSDDUSXQWHQ� NODQWHQ� HUWRHDDQ]HW� KXQ� NODQWHQNDDUW� FRQVHTXHQW� WH� JHEUXLNHQ�� %HWHUH� NODQWNHQQLV� KHHIW� RS� ]LMQ� EHXUW� HHQSRVLWLHI�HIIHFW�RS�NODQWOR\DOLWHLW��'DDUQDDVW�ZRUGW�NODQWOR\DOLWHLW�ZHGHURP�SRVLWLHI�EHwQYORHG�GRRUHHQ�HYHQWXHOH�VSDDUFRPSRQHQW�YDQ�KHW�OR\DOLWHLWVSURJUDPPD�



���

,Q�GH�WZHHGH�VWXGLH��KRRIGVWXN����VWDDW�KHW�HIIHFW�YDQ�OR\DOLWHLWVSURJUDPPD¶V�RS�JHGUDJVOR\DOLWHLWFHQWUDDO�� 9RRU� GH� HPSLULVFKH� DQDO\VH� ZRUGW� JHEUXLN� JHPDDNW� YDQ� SDQHO� GDWD� YDQ� ����1HGHUODQGVH�KXLVKRXGHQV�DDQJDDQGH�KXQ�NRRSJHGUDJ� LQ�VXSHUPDUNWHQ�HQ�KXQ�GHHOQDPH�YDQ�GH]HYHQ�OR\DOLWHLWVSURJUDPPD¶V�LQ�GH]H�VHFWRU�'H� VWXGLH� KRXGW� H[SOLFLHW� UHNHQLQJ� PHW� GH� WZHH]LMGLJH� FDXVDOLWHLW� WXVVHQ� GHHOQDPH� DDQ� HHQOR\DOLWHLWVSURJUDPPD� HQ� JHGUDJVOR\DOLWHLW�� +HW� YHUJHOLMNHQ� YDQ� GH� OR\DOLWHLW� YDQ� OHGHQ� HQ� QLHW�OHGHQ�OHYHUW�QDPHOLMN�JHHQ�FRUUHFWH�PHWLQJ�YDQ�HIIHFWLYLWHLW�RS��RPGDW�MXLVW�OR\DOH�NODQWHQ�VWHUNHUJHQHLJG� ]LMQ� GHHOQHPHU� WH� ZRUGHQ� YDQ� KHW� SURJUDPPD�� 2P� GLW� HQGRJHQLWHLWVSUREOHHP� RS� WHORVVHQ�ZRUGW�JHEUXLN�JHPDDNW�YDQ�WZHH�LQVWUXPHQWHOH�YDULDEHOHQ�GLH�GH�EHVOLVVLQJ�RP�GHHOQHPHUWH� ZRUGHQ� YDQ� HHQ� OR\DOLWHLWVSURJUDPPD� EHwQYORHGHQ�� PDDU� QLHW� JHUHODWHHUG� ]LMQ� DDQ� GHSUHIHUHQWLH�YRRU� HHQ�VSHFLILHNH� VXSHUPDUNW��+HW� JDDW� GDDUELM� RP�����SULYDF\� ]RUJHQ� JHUHODWHHUGDDQ�GH�GHHOQDPH�DDQ�OR\DOLWHLWVSURJUDPPD¶V�HQ����KHW�SOH]LHU�GDW�GH�FRQVXPHQW�RQGHUYLQGW�YDQGHHOQDPH�DDQ�OR\DOLWHLWVSURJUDPPD¶V�9HUGHU�PDDNW�GH�VWXGLH�JHEUXLN�YDQ�PDUNWEUHGH�GDWD��'LW�VWHOW�RQV�LQ�VWDDW�RP�VKDUH�RI�ZDOOHW�WHJHEUXLNHQ� DOV�PDDW� YRRU� JHGUDJVOR\DOLWHLW�� 'DDUQDDVW� NXQQHQ� ZH�PRGHOPDWLJ� UHNHQLQJ� KRXGHQPHW� GHHOQDPHSHQ� YDQ� FRQFXUUHUHQGH� OR\DOLWHLVWSURJUDPPD¶V� �RQJHYHHU� ���� YDQ� GH� SDQHO�KXLVKRXGHQV�EOLMNW�GHHOQHPHU�YDQ�PHHUGHUH�OR\DOLWHLWVSURJUDPPD¶V���2RN�NXQQHQ�YHUVFKLOOHQ�LQHIIHFWLYLWHLW�WXVVHQ�OR\DOLWHLWVSURJUDPPD¶V�ZRUGHQ�JHDQDO\VHHUG�
'H�HIIHFWLYLWHLW�YDQ�GH�]HYHQ�OR\DOLWHLWVSURJUDPPD¶V�ZRUGW�JHPHWHQ�PHW�HHQ�7RELW�,,�PRGHO�PHWLQVWUXPHQWHOH�YDULDEHOHQ��'DDUELM�ZRUGW�HHUVW�GH� OR\DOLWHLWVSURJUDPPD�DGRSWLH�YDQ�KXLVKRXGHQVYHUNODDUG� XLW� HHQ� DDQWDO� YDULDEHOHQ� ZDDURQGHU� GH� WZHH� LQVWUXPHQWHOH� YDULDEHOHQ�� 'H� YDULDEHOHSULYDF\� ]RUJHQ� JHUHODWHHUG� DDQ� OR\DOLWHLWVSURJUDPPD¶V� KHHIW� HHQ� QHJDWLHYH� LQYORHG� RSOR\DOLWHLWVSURJUDPPD�DGRSWLH�� .ODQWHQ� PRHWHQ� SHUVRRQVLQIRUPDWLH� JHYHQ� RP� GHHOQHPHU� WHNXQQHQ� ZRUGHQ� YDQ� HHQ� OR\DOLWHLWVSURJUDPPD� HQ� KXQ� ]RUJHQ� ]LMQ� JHUHODWHHUG� DDQ� HYHQWXHHOPLVEUXLN� KLHUYDQ�� 'H� YDULDEHOH� SOH]LHU� YDQ� GHHOQDPH� DDQ� OR\DOLWHLWVSURJUDPPD¶V� LV� SRVLWLHIJHUHODWHHUG� DDQ� DGRSWLH�� KHWJHHQ� DDQJHHIW� GDW� VRPPLJH� KXLVKRXGHQV� RRN� QLHW�HFRQRPLVFK� QXWRQGHUYLQGHQ� YDQ� HHQ� OR\DOLWHLWVSURJUDPPDGHHOQDPH�� ,Q� HHQ� WZHHGH� VWDS� ZRUGHQ� GH� JHVFKDWWHDGRSWLHNDQVHQ� DOV� YHUNODUHQGH� YDULDEHOH� RSJHQRPHQ� LQ� KHW� 7RELW�,,� PRGHO�� 'LW� PRGHO� LV



���

JHVSHFLILFHHUG� DOV� HHQ� DWWUDFWLHPRGHO� ZDDUELM� YRRU� HHQ� VHOHFWLHYHUWHNHQLQJ� ZRUGW� JHFRUULJHHUGGRRU�RSQDPH�YDQ�HHQ�YHUJHOLMNLQJ�YRRU�VXSHUPDUNW�NHX]H�
8LW� KHW� 7RELW�,,�PRGHO� EOLMNW� GDW� OR\DOLWHLWVSURJUDPPDGHHOQDPH� HHQ� SRVLWLHYH� LQYORHG� KHHIW� RSVKDUH�RI�ZDOOHW��9RRU�YLHU� YDQ� GH� ]HYHQ� LQGLYLGXHOH� SURJUDPPD¶V� LV� KHW� HIIHFW� VLJQLILFDQW��(HQOR\DOLWHLWVSURJUDPPD�YHUJURRW�GH�VKDUH�RI�ZDOOHW�YDQ�HHQ�NODQW�JHPLGGHOGH�PHW�������PDDU�KHWHIIHFW� YDULHHUW� WXVVHQ� ����� HQ� ������ YRRU� GH� YHUVFKLOOHQGH� OR\DOLWHLWVSURJUDPPD¶V�� $OV� ZHUHNHQLQJ�KRXGHQ�PHW�GH�NRVWHQ�YDQ�EHORQLQJHQ�DDQ�NODQWHQNDDUWKRXGHUV��GDQ�EOLMNHQ�GULH�YDQ�GH]HYHQ� OR\DOLWHLWVSURJUDPPD¶V� WH� OHLGHQ� WRW� SRVLWLHYH� QHWWR�RSEUHQJVWHQ�� +HWSULMVSURPRWLHSHUFHQWDJH�YDQ�KHW� OR\DOLWHLWVSURJUDPPD��GLUHFWH�SULMVNRUWLQJHQ�DOV�SHUFHQWDJH�YDQWRWDOH� DDQNRSHQ�� EOLMNW� HHQ� QHJDWLHYH� LQYORHG� HQ� KHW� VSDDUEHORQLQJVSHUFHQWDJH� �ZDDUGH� YDQEHORQLQJHQ� RQGHU� KHW� VSDDUSURJUDPPD� DOV� SHUFHQWDJH� YDQ� GH� WRWDOH� DDQNRSHQ�� HHQ� SRVLWLHYHLQYORHG� WH� KHEEHQ� RS� GH� JURRWWH� YDQ� KHW� HIIHFW�� (HQ� DQDO\VH� ZDDUELM� JHHQ� UHNHQLQJ� ZRUGWJHKRXGHQ� PHW� WZHH]LMGLJH� FDXVDOLWHLW� FRQFOXGHHUW� GDW� DOOH� SURJUDPPD¶V� SRVLWLHI� ELMGUDJHQ� DDQVKDUH�RI�ZDOOHW�HQ�PHHW�HIIHFWJURRWWHV�GLH�����WRW�����]R�KRRJ�]LMQ�DOV�YRRU�KHW�YROOHGLJH�PRGHOPHW�HQGRJHQLWHLWVFRUUHFWLH�
'H�GHUGH�VWXGLH��KRRIGVWXN����KRXGW�]LFK�EH]LJ�PHW�GH�G\QDPLVFKH�HIIHFWHQ�YDQ�HHQ�VSHFLILHNHEHORQLQJ�JHJHYHQ�DOV�RQGHUGHHO�YDQ�HHQ�OR\DOLWHLWVSURJUDPPD��+HW�JDDW�RP�HHQ�ZLQNHOFKHTXH�GLHOR\DOLWHLWVSURJUDPPDGHHOQHPHUV� NULMJHQ� DOV� EHORQLQJ� YRRU� KHW� VSDUHQ� YDQ� YROGRHQGH� SXQWHQ� LQHHQ� VSDDUSURJUDPPD�� 'H� ZDDUGH� YDQ� GH� FKHTXHV� JURHLW� PHW� KHW� DDQWDO� JHVSDDUGH� SXQWHQ�� GHFKHTXHV�ZRUGHQ�HHQV�SHU�KDOI�MDDU�XLWJHUHLNW�HQ�]LMQ�YHUYROJHQV�HHQ�KDOI�MDDU�JHOGLJ��,Q�EUHGH�]LQJHHIW�GH� VWXGLH� LQ]LFKW� LQ�GH�YUDDJ�RI�KHW�]LQ�KHHIW�RP�JRHGH�NODQWHQ� WH�EHORQHQ�ERYHQ�PLQGHUOR\DOH�NODQWHQ�
'H� ZLQNHOFKHTXH� ZRUGW� GRRU� ELMQD� GH� KHOIW� YDQ� GH� RQWYDQJHUV� LQJHZLVVHOG�� 'H� NDQV� RSYHU]LOYHULQJ� VWLMJW� PHW� GH� KRRJWH� YDQ� KHW� FKHTXHEHGUDJ� HQ� PHW� KHW� DDQWDO� GLUHFW� PDLOV� GDW� GHRQWYDQJHU�LQ�GH�LQZLVVHOSHULRGH�RQWYDQJW��9HUGHU�LV�GH�NDQV�RS�LQZLVVHOHQ�DDQ]LHQOLMN�JURWHU�DOVGH� NODQW� RRN� LQ� GH� YRULJH� SHULRGH� HHQ� FKHTXH� RQWYLQJ� HQ� LQZLVVHOGH��'H� WLMGVGXXU� GDW�PHQ� DO



���

GHHOQHPHU�LV�YDQ�KHW�SURJUDPPD�KHHIW�HHQ�OLFKW�QHJDWLHI�HIIHFW��9RRU�NODQWHQ�GLH�KXQ�FKHTXH�QLHWLQZLVVHOGHQ�PDDNWH�HHQ�JURRW�JHGHHOWH�QRFKWDQV�HHQ�DDQNRRS�LQ�GH�EHWUHIIHQGH�SHULRGH�
2I�GH�FKHTXH�RRN�OHLGW�WRW�DGGLWLRQHOH�RP]HW�KDQJW�DI�YDQ�KHW�HIIHFW�YDQ�GH�FKHTXH�RS�GH�WLPLQJYDQ� HHQ� DDQNRRS� HQ� RS� WUDQVDFWLHJURRWWH�� $DQ� GH� HQH� NDQW� YHUJURRW� GH� FKHTXH� GHDDQWUHNNHOLMNKHLG�YDQ�GH�ZLQNHO�GRRU�ODJHUH�SULM]HQ�HQ�NDQ�RRN�YDQ�KHW�IHLW�GDW�GH�NODQW�GH�FKHTXH]HOI�µYHUGLHQG¶�KHHIW�HHQ�VWLPXOHUHQGH�ZHUNLQJ�XLWJDDQ��$DQ�GH�DQGHUH�NDQW�LV�HU�YRRU�HHQ�OR\DOHNODQW�JHHQ�QRRG]DDN�RP�]LMQ�NRRSJHGUDJ�WH�YHUDQGHUHQ�RP�GH�FKHTXH�WH�YHU]LOYHUHQ�HQ�EHVWDDQ�HUPRJHOLMN�DDQNRRSGLSV�QD�GH�LQZLVVHOLQJ��2P�GLW�YUDDJVWXN�HPSLULVFK�WH�DQDO\VHUHQ�ZRUGW�YRRU�GHWLPLQJ� YDQ� HHQ� DDQNRRS� HHQ� GLVFUHHW� KD]DUG� UDWH� PRGHO� HQ� YRRU� WUDQVDFWLHJURRWWH� HHQ� OLQHDLUUHJUHVVLHPRGHO�JHEUXLNW�
8LW� GH� HPSLULVFKH� DQDO\VH� RQGHU� ����� KXLVKRXGHQV� EOLMNW� GDW� GH� ZLQNHOFKHTXHV� HHQ� SRVLWLHYHLQYORHG� KHEEHQ� RS� FRQVXPHQWHQDDQNRSHQ��PDDU� QLHW� RQGHU� DOOH� RPVWDQGLJKHGHQ�� &KHTXHV�PHWHHQ�JURWH�ZDDUGH�±�ZHONH�ZRUGHQ�JHJHYHQ�DDQ�GH�EHVWH�NODQWHQ�±��JHQHUHUHQ�KHW�JURRWVWH�HIIHFWRS�]RZHO�DDQNRRS�WLPLQJ�DOV�WUDQVDFWLHJURRWWH��9HUGHU�EOLMNHQ�GH�FKHTXHV�DDQ]LHQOLMNH�HIIHFWLHYHUWH�ZRUGHQ�DOV�GH�NODQW�RRN�GH�YRULJH�FKHTXH�RQWYLQJ�HQ�]HOIV�QRJ�HIIHFWLHYHU�DOV�GH]H�FKHTXH�RRNQRJ�ZHUG� LQJHZLVVHOG��9HUGHU� EOLMNW� GH� HIIHFWLYLWHLW� YDQ� GH� FKHTXHV� DI� WH� QHPHQ� JHGXUHQGH� GHORRSWLMG� HQ�QD�YHUORRS�NDQ�GH� FKHTXH� ]HOIV� LQHIIHFWLHI�ZRUGHQ��1D�KHW� JHEUXLN�YDQ� HHQ� FKHTXHZRUGW�HHQ�DDQNRRSGLS�ZDDUJHQRPHQ�LQ�GH�WLPLQJ�YDQ�GH�HURS�YROJHQGH�DDQNRRS��:HO�EOLMNW�KHWWUDQVDFWLHEHGUDJ�YDQ�GH�YROJHQGH�DDQNRRS�LHWV�KRJHU�WH�OLJJHQ�
0HW�EHKXOS�YDQ�GH�PRGHOVFKDWWLQJHQ�NDQ�YHUYROJHQV�GH�LQYORHG�YDQ�GH�FKHTXH�ZRUGHQ�EHUHNHQGRS� FXVWRPHU� OLIHWLPH� YDOXH��� 8LW� GH� DQDO\VH� EOLMNW� GDW� YDQZHJH� GH� DDQ]LHQOLMN� ZDDUGH� YDQ� GHFKHTXHV�KHW�QHWWR�HIIHFW�RS�FXVWRPHU�OLIHWLPH�YDOXH�QHJDWLHI�LV��.ODQWHQ�EHORQHQ�]RQGHU�GDDUDDQYRRUDIJDDQGH� JHGUDJVPDWLJH� SULNNHOV� WH� JHYHQ� LV� GXV� QLHW� ZLQVWJHYHQG�� 'LW� KRHIW� QLHW
� &XVWRPHU�OLIHWLPH�YDOXH�LV�GH�ZDDUGH�YDQ�HHQ�NODQW�JHGXUHQGH�]LMQ�YROOHGLJH�HFRQRPLVFKH�OHYHQ�HQ�ZRUGW�EHUHNHQGDOV�GH�QHWWR�FRQDQWH�ZDDUGH�YDQ�DOOH�NODQWJHUHODWHHUGH�NDVVWRPHQ��(HQ�1HGHUODQGVH�YHUWDOLQJ�YDQ�GLW�EHJULS�LVPRHLOLMN�WH�JHYHQ�
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QRRG]DNHOLMN� HHQ� SUREOHHP� WH� ]LMQ� RPGDW� KHW� YHUJDUHQ� YDQ� VSDDUSXQWHQ� YRRUDIJDDQG� DDQ� GHEHORQLQJ�ZDDUVFKLMQOLMN�VWLPXOHUHQG�LV�YRRU�FRQVXPHQWHQ��+HW�EHORQHQ�YDQ�OR\DOH�NODQWHQ�EOLMNWKHW�PHHVW�OXFUDWLHI��,Q�GH�HHUVWH�SODDWV�EOLMNHQ�GH�FKHTXHV�PHW�KRJH�ZDDUGHV�PLQGHU�YHUOLHVJHYHQGWH� ]LMQ�� RQGDQNV�GH�KRJH�NRVWHQ�GLH� HUPHH� VDPHQKDQJHQ��9HUGHU� EOLMNHQ� GH� FKHTXHV� YHUXLW� KHWPHHVW�ZLQVWJHYHQG�WH�]LMQ�YRRU�NODQWHQ�GLH�RRN�GH�YRULJH�FKHTXH�RQWYLQJHQ�HQ�LQZLVVHOGHQ�
:H� NXQQHQ� FRQFOXGHUHQ� GDW� OR\DOLWHLWVSURJUDPPD¶V� HHQ� JRHG� LQVWUXPHQW� NXQQHQ� ]LMQ� YRRUNODQWGLIIHUHQWLDWLH�HQ�NODQWUHODWLHPDQDJHPHQW��KRRIGVWXN�����:HO�ZRUGHQ�OR\DOLWHLWVSURJUDPPD¶VPLQGHU� HIIHFWLHI� DOV� FRQVXPHQWHQ� YHHO� YHUVFKLOOHQGH� NODQWHQNDDUWHQ� QDDVW� HONDDU� JHEUXLNHQ�$GRSWLHEHVOLVVLQJHQ� PRHWHQ� GHUKDOYH� QLHW� HQNHO� WH� ZRUGHQ� LQJHJHYHQ� GRRU� GH� DGRSWLHV� YDQFRQFXUUHQWHQ��PDDU� RRN� GRRU� GH�PRJHOLMNKHGHQ� HQ� ZHQVHOLMNKHLG� YDQ� NODQWGLIIHUHQWLDWLH� HQ� GHNODQWRULsQWDWLH� YDQ� GH� RQGHUQHPLQJ�� 2PGDW� GH� GHHOQDPH� DDQ� HHQ� OR\DOLWHLWVSURJUDPPD� JHHQVWHUNH�GLIIHUHQWLsUHQGH�ZHUNLQJ�KHHIW��PRHW�KHW�SURJUDPPD�]HOI�YROGRHQGH�PRJHOLMNKHGHQ�ELHGHQRP� WXVVHQ� OHGHQ� WH� GLIIHUHQWLsUHQ�� 'DDUQDDVW� ELHGW� GH� LQIRUPDWLH� YHUNUHJHQ� XLW� NODQWHQNDDUWHQPRJHOLMNKHGHQ� RP� LQ]LFKW� LQ� NODQWHQ� WH� YHUJURWHQ�� (HQ� GRHOPDWLJ� JHEUXLN� YDQ� HHQOR\DOLWHLWVSURJUDPPD� LV� QRRG]DNHOLMN�� RPGDW� KHW� SURJUDPPD� DQGHUV� ZDDUVFKLMQOLMN� QLHWZLQVWJHYHQG�LV�
'HWDLOOLVWHQ�GLH�RYHUZHJHQ�HHQ�OR\DOLWHLWVSURJUDPPD�WH�DGRSWHUHQ�GLHQHQ�]LFK�WH�UHDOLVHUHQ�GDW�GHYRUPJHYLQJ�YDQ�KHW�SURJUDPPD�PLQVWHQV�]R�EHODQJULMN�LV�DOV�GH�DGRSWLH�]HOI��2RN�YRRU�EHVWDDQGHOR\DOLWHLWVSURJUDPPD¶V� LV� HHQ� KHURYHUZHJLQJ� DDQJDDQGH� GH� YRUPJHYLQJ� QXWWLJ�� 9DQVSDDUSURJUDPPD¶V� EOLMNW� HHQ� VWLPXOHUHQGH�ZHUNLQJ� XLW� WH� JDDQ�ZDDU� SULMVSURPRWLHV� HHUGHU� HHQQHJDWLHYH�LQYORHG�KHEEHQ�RS�GH�HIIHFWLYLWHLW��9HUGHU�]RXGHQ�GHWDLOOLVWHQ�EHWHU�JHEUXLN�SUREHUHQ�WHPDNHQ�YDQ�GH� DDQNRRSGDWD�GLH�PLGGHOV�KHW� VFDQQHQ�YDQ�NODQWHQNDDUWHQ�ZRUGHQ�YHUNHJHQ��(HQYHHO]LMGLJ�JHEUXLN�NRPW�RRN�GH�ZLQVWJHYHQGKHLG�YDQ�KHW�SURJUDPPD�WHQ�JRHGH�%HOHLGVPDNHUV�]RXGHQ�GHWDLOOLVWHQ�PRHWHQ�VWLPXOHUHQ�RP�KHOGHUH�LQIRUPDWLH�WH�JHYHQ�DDQ�NODQWHQDDQJDDQGH�KHW�JHEUXLN�YDQ�NODQWHQNDDUWGDWD��]RQGHU�GDDUELM�DGGLWLRQHOH� UHVWULFWLHV� WH�VWHOOHQ�DDQKHW�JHEUXLN�HUYDQ��'H�GLIIHUHQWLDWLH�WXVVHQ�NODQWHQ�GLH�KHW�OR\DOLWHLWVSURJUDPPD�GRRUYRHUW�LV�JHHQUHGHQ�WRW�]RUJ�YRRU�FRQVXPHQWHQRUJDQLVDWLHV��,Q�DOOH�EUDQFKHV�EHVWDDQ�HU�QDPHOLMN�RRN�GHWDLOOLVWHQ
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GLH�JHHQ�JHEUXLN�PDNHQ�YDQ�OR\DOLWHLWVSURJUDPPD¶V��%RYHQGLHQ�]LMQ�GH�GLIIHUHQWLDWLHFULWHULD�YHHOWUDQVSDUDQWHU�YRRU�GH�FRQVXPHQW�GDQ�ELM�YHHO�DOWHUQDWLHYH�GLIIHUHQWLDWLH�VWUDWHJLHsQ�
'LW� SURHIVFKULIW� WRRQW� LQ� EUHGH� ]LQ� DDQ� GDW� KHW� EHODQJULMN� LV� RP� UHNHQVFKDS� WH� JHYHQ� YDQHQGRJHQLWHLWVSUREOHPHQ� LQ�FRQVXPHQWHQPRGHOOHQ��'H� FDXVDOLWHLW� WXVVHQ�GH� LQ]HW� YDQ� UHODWLRQHOHPDUNHWLQJ� LQVWUXPHQWHQ� HQ� NODQWOR\DOLWHLW� LV� QDPHOLMN� PHHVWDO� WZHH]LMGLJ�� RPGDW� MXLVW� OR\DOHNODQWHQ� ZRUGHQ� JHVHOHFWHHUG� �RI� ]LFK]HOI� VHOHFWHUHQ�� YRRU� GH]H� LQVWUXPHQWHQ�� 9HUGHU� ODDW� KHWSURHIVFKULIW� ]LHQ�GDW� EHYRRUGHOHQ�YDQ� OR\DOH� NODQWHQ� HHQ� JRHGH� VWUDWHJLH� LV��PDDU� GDW� KHW� DOWLMGEHODQJULMN� LV� RP� RRN� PHW� GH� NRVWHQ� YDQ� HHQ� PDUNHWLQJLQYHVWHULQJ� UHNHQLQJ� WH� KRXGHQ�� (HQHIIHFWLHYH�VWUDWHJLH�LV�QDPHOLMN�QLHW�QRRG]DNHOLMN�RRN�HHQ�ZLQVWJHYHQGH�VWUDWHJLH�+HW� RQGHU]RHN� QDDU� OR\DOLWHLWVSURJUDPPD¶V� KHHIW� LQ� GH� DIJHORSHQ� MDUHQ� HHQ� VWHUNH� JURHLGRRUJHPDDNW��7RFK�EHVWDDQ�HU�QRJ�WDOOR]H�PRJHOLMNKHGHQ�YRRU�YHUGHU�RQGHU]RHN�RS�GLW�JHELHG�
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%ROWRQ�� 5XWK� 1��� .DWKHULQH� 1�� /HPRQ�� DQG� 3HWHU� &�� 9HUKRHI� �������� �7KH� 7KHRUHWLFDO8QGHUSLQQLQJV� RI�&XVWRPHU�$VVHW�0DQDJHPHQW��$� )UDPHZRUN� DQG� 3URSRVLWLRQV� IRU� )XWXUH5HVHDUFK���IRUWKFRPLQJ�LQ�-RXUQDO�RI�WKH�$FDGHP\�RI�0DUNHWLQJ�6FLHQFH�����������������
%XFNOLQ��5DQGROSK�(��� 6XQLO�*XSWD�� DQG� 6�� 6LGGDUWK� �������� �'HWHUPLQLQJ� 6HJPHQWDWLRQ� LQ6DOHV�5HVSRQVH�$FURVV�&RQVXPHU�3XUFKDVH�%HKDYLRUV���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK�� ��������������
%XONOH\��*HRUJH����������7KH�5ROH�RI�/R\DOW\�'LVFRXQWV�:KHQ�&RQVXPHUV�$UH�8QFHUWDLQ�RIWKH�9DOXH�RI�5HSHDW�3XUFKDVHV���,QWHUQDWLRQDO�-RXUQDO�RI�,QGXVWULDO�2UJDQL]DWLRQ�����������������
%XOW��-DQ�5RHOI�DQG�7RP�:DQVEHHN����������2SWLPDO�6HOHFWLRQ�IRU�'LUHFW�0DLO���0DUNHWLQJ6FLHQFH�����������������
%\URP�� -RKQ� �������� �7KH�5ROH� RI� /R\DOW\�&DUG�'DWD�ZLWKLQ�/RFDO�0DUNHWLQJ� ,QLWLDWLYHV��,QWHUQDWLRQDO�-RXUQDO�RI�5HWDLO�	�'LVWULEXWLRQ�0DQDJHPHQW�����������������
&DPSEHOO�� $OH[DQGUD� -�� �������� �&UHDWLQJ� &XVWRPHU� .QRZOHGJH� FRPSHWHQFH�� 0DQDJLQJ&XVWRPHU� 5HODWLRQVKLS� 0DQDJHPHQW� 3URJUDPV� 6WUDWHJLFDOO\��� ,QGXVWULDO� 0DUNHWLQJ0DQDJHPHQW�����������������
&KDQGRQ�� 3LHUUH�� %ULDQ� :DQVLQN�� DQG� *LOOHV� /DXUHQW� �������� �$� %HQHILW� &RQJUXHQF\)UDPHZRUN�RI�6DOHV�3URPRWLRQ�(IIHFWLYHQHVV���-RXUQDO�RI�0DUNHWLQJ����������������



���

&KLQWDJXQWD�� 3UDGHHS� �������� �(QGRJHQHLW\� DQG�+HWHURJHQHLW\� LQ� D� 3URELW�'HPDQG�0RGHO�(VWLPDWLRQ�8VLQJ�$JJUHJDWH�'DWD���0DUNHWLQJ�6FLHQFH�����������������
&LJOLDQR�� -DPHV��0DUJDUHW�*HRUJLDGLV�� 'DUUHQ� 3OHDVDQFH�� DQG� 6XVDQ�:KDOOH\� �������� �7KH3ULFH�RI�/R\DOW\���7KH�0F.LQVH\�4XDUWHUO\ �����������
&LROHWWL��-HII����������6XSHU�0DUNHWLQJ��3RLQWV�RI�6DOH���6XSHUPDUNHW�%XVLQHVV�������������
&RYLHOOR��1LFROH� (��� 5RGHULFN� -��%URGLH�� 3HWHU� -�� 'DQDKHU�� DQG�:HVOH\� -�� -RKQVWRQ� ��������+RZ�)LUPV�5HODWH�WR�7KHLU�0DUNHWV��$Q�(PSLULFDO�([DPLQDWLRQ�RI�&RQWHPSRUDU\�0DUNHWLQJ3UDFWLFHV���-RXUQDO�RI�0DUNHWLQJ����������������
'DPDQSRXU�� )DULERU]� �������� �2UJDQL]DWLRQDO� ,QQRYDWLRQ�� $� 0HWD�$QDO\VLV� RI� (IIHFWV� RI'HWHUPLQDQWV�DQG�0RGHUDWRUV���$FDGHP\�RI�0DQDJHPHQW�-RXUQDO�����������������
'D\�� *HRUJH� 6�� �������� �0DQDJLQJ� 0DUNHWLQJ� 5HODWLRQVKLSV��� -RXUQDO� RI� WKH� $FDGHP\� RI0DUNHWLQJ�6FLHQFH����������������
'D\��*HRUJH�6��DQG�&KULVWRSKH�9DQ�GHQ�%XOWH����������6XSHULRULW\�LQ�&XVWRPHU�5HODWLRQVKLS0DQDJHPHQW�� &RQVHTXHQFHV� IRU� &RPSHWLWLYH� $GYDQWDJH� DQG� 3HUIRUPDQFH��� 06,� :RUNLQJ3DSHU�QR���������
'HDQH��5LFKDUG�+�� �������� �(WKLFDO�&RQVLGHUDWLRQV� LQ�)UHTXHQW�)OLHU�3URJUDPV���-RXUQDO� RI%XVLQHVV�(WKLFV�����������������
'H:XOI�� .ULVWRI�� *�-�� 2GHNHUNHQ�6FKU|GHU�� 0DULH� +pOqQH� GH� &DQQLqUH�� DQG� &ODXGLD� YDQ2SSHQ� �������� �:KDW� 'ULYHV� &RQVXPHU� 3DUWLFLSDWLRQ� WR� /R\DOW\� 6FKHPHV"� $� &RQMRLQW$QDO\WLFDO�$SSURDFK���-RXUQDO�RI�5HODWLRQVKLS�0DUNHWLQJ�����������������
'H:XOI�� .ULVWRI�� *DE\� 2GHNHUNHQ�6FKU|GHU�� DQG� 'DZQ� ,DFREXFFL� �������� �,QYHVWPHQWV� LQ&RQVXPHU� 5HODWLRQVKLSV�� $� &URVV�&RXQWU\� DQG� &URVV�,QGXVWU\� ([SORUDWLRQ��� -RXUQDO� RI0DUNHWLQJ����������������
'LFN��$ODQ�6��DQG�.XQDO�%DVX����������&XVWRPHU�/R\DOW\��7RZDUG�DQ�,QWHJUDWHG�&RQFHSWXDO)UDPHZRUN���-RXUQDO�RI�WKH�$FDGHP\�RI�0DUNHWLQJ�6FLHQFH�����������������



���

'L0DJJLR�� 3DXO� -�� DQG� :DOWHU� :�� 3RZHOO� �������� �7KH� ,URQ� &DJH� 5HYLVLWHG�� ,QVWLWXWLRQDO,VRPRUSKLVP� DQG� &ROOHFWLYH� 5DWLRQDOLW\� LQ� 2UJDQL]DWLRQDO� )LHOGV��� $PHULFDQ� 6RFLRORJLFDO5HYLHZ������$SULO����������
'RZOLQJ�� *UDKDPH� 5�� DQG� 0DUN� 8QFOHV� �������� �'R� &XVWRPHU� /R\DOW\� 3URJUDPV� 5HDOO\:RUN"���6ORDQ�0DQDJHPHQW�5HYLHZ����������������
'Uq]H�� ;DYLHU� DQG� 6WHSKHQ� -�� +RFK� �������� �([SORLWLQJ� WKH� LQVWDOOHG� EDVH� XVLQJ� FURVV�PHUFKDQGLVLQJ� DQG� FDWHJRU\� GHVWLQDWLRQ� SURJUDPV��� ,QWHUQDWLRQDO� -RXUQDO� RI� 5HVHDUFK� LQ0DUNHWLQJ�����������������
'Uq]H�� ;DYLHU� DQG� -RVHSK� &�� 1XQHV� �������� �8VLQJ� &RPELQHG�&XUUHQF\� 3ULFHV� WR� /RZHU&RQVXPHUV
�3HUFHLYHG�&RVW���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK����������������
'Z\HU�� )�5REHUW�� 3DXO� +�� 6FKXUU�� DQG� 6HMR� 2K� �������� �'HYHORSLQJ� %X\HU�6HOOHU5HODWLRQVKLSV���-RXUQDO�RI�0DUNHWLQJ����������������
(GYDUGVVRQ��%R��0LFKDHO�'�� -RKQVRQ��$QGHUV�*XVWDIVVRQ�� DQG�7RUH�6WUDQGYLN� �������� �7KH(IIHFWV�RI�6DWLVIDFWLRQ�DQG�/R\DOW\�RQ�3URILWV�DQG�*URZWK��3URGXFWV�9HUVXV�6HUYLFHV���7RWDO4XDOLW\�0DQDJHPHQW�����������������
(UGHP�� 7�OLQ� �������� �$� '\QDPLF� $QDO\VLV� RI� 0DUNHW� 6WUXFWXUH� %DVHG� RQ� 3DQHO� 'DWD��0DUNHWLQJ�6FLHQFH�����������������
)HLQEHUJ��)UHG�0���$UDGKQD�.ULVKQD��DQG�=��-RKQ�=KDQJ����������'R�:H�&DUH�:KDW�2WKHUV*HW"�$�%HKDYLRULVW�$SSURDFK� WR�7DUJHWHG�3URPRWLRQV���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK�� ��������������
)RXUQLHU��6XVDQ� �������� �&RQVXPHUV� DQG�7KHLU�%UDQGV��'HYHORSLQJ�5HODWLRQVKLS�7KHRU\� LQ&RQVXPHU�5HVHDUFK���-RXUQDO�RI�&RQVXPHU�5HVHDUFK�����������������
)UDPEDFK�� 5XXG� 7��� +DUU\� *�� %DUNHPD�� %DUW� 1RRWHQERRP�� DQG� 0LFKHO� :HGHO� ��������$GRSWLRQ�RI�D�6HUYLFH�,QQRYDWLRQ�LQ�WKH�%XVLQHVV�0DUNHW��$Q�(PSLULFDO�7HVW�RI�6XSSO\�6LGH9DULDEOHV���-RXUQDO�RI�%XVLQHVV�5HVHDUFK�����������������
*DWLJQRQ��+XEHUW�DQG�7KRPDV�6��5REHUWVRQ����������7KH�,PSDFW�RI�5LVN�DQG�&RPSHWLWLRQ�RQ&KRLFH�RI�,QQRYDWLRQV���0DUNHWLQJ�/HWWHUV�����������������



���

*DWLJQRQ��+XEHUW�DQG�-HDQ�0DUF�;XHUHE����������6WUDWHJLF�2ULHQWDWLRQ�RI�WKH�)LUP�DQG�1HZ3URGXFW�3HUIRUPDQFH���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK����������������
*H\VNHQV�� ,QJH�� .DWULMQ� *LHOHQV�� DQG� 0�*�� 'HNLPSH� �������� �7KH� 0DUNHW� 9DOXDWLRQ� RI,QWHUQHW�&KDQQHO�$GGLWLRQV���-RXUQDO�RI�0DUNHWLQJ�����������������
*H\VNHQV��,QJH��-DQ�%HQHGLFW�(�0��6WHHQNDPS��/LVD�.��6FKHHU��DQG�1LUPDO\D�.XPDU���������7KH�(IIHFWV� RI�7UXVW� DQG� ,QWHUGHSHQGHQFH� RQ�5HODWLRQVKLS�&RPPLWPHQW��$�7UDQV�$WODQWLF6WXG\���,QWHUQDWLRQDO�-RXUQDO�RI�5HVHDUFK�LQ�0DUNHWLQJ�����������������
*I.� �������� �*I.� -DDUJLGV� ������ .HUQFLMIHUV� YRRU� PDUNHWLQJ�� HQ� EHOHLGVSODQQHQ��� *I.%HQHOX[�
*UD\VRQ�� .HQW� DQG� 7LP� $PEOHU� �������� �7KH� 'DUN� 6LGH� RI� /RQJ�7HUP� 5HODWLRQVKLSV� LQ0DUNHWLQJ�6HUYLFHV���-RXUQDO�RI�0DUNHWLQJ������)HEUXDU\����������
*UHHQH��:LOOLDP�+����������(FRQRPHWULF�$QDO\VLV��/RQGRQ��3UHQWLFH�+DOO�,QWHUQDWLRQDO�
*U|QURRV�� &KULVWLDQ� �������� �5HODWLRQVKLS� 0DUNHWLQJ�� &KDOOHQJHV� IRU� WKH� 2UJDQL]DWLRQ��-RXUQDO�RI�%XVLQHVV�5HVHDUFK�����������������
����� �������� �5HODWLRQVKLS�0DUNHWLQJ��7KH�6WUDWHJ\�&RQWLQXXP���-RXUQDO�RI� WKH�$FDGHP\�RI0DUNHWLQJ�6FLHQFH�����������������
*XDGDJQL��3HWHU�0��DQG�-RKQ�'��/LWWOH� �������� �$�/RJLW�0RGHO�RI�%UDQG�&KRLFH�&DOLEUDWHG6FDQQHU�'DWD���0DUNHWLQJ�6FLHQFH����������������
*XSWD��6DFKLQ��3UDGHHS�&KLWDQJXQWD��$QLO�.DXO��DQG�'LFN�5��:LWWLQN����������'R�+RXVHKROG6FDQQHU�'DWD� 3URYLGH�5HSUHVHQWDWLYH� ,QIHUHQFHV� IURP�%UDQG�&KRLFHV��$�&RPSDULVRQ�:LWK6WRUH�'DWD���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK�����������������
*XSWD��6XQLO����������,PSDFW�RI�6DOHV�3URPRWLRQV�RQ�:KHQ��:KDW��DQG�+RZ�0XFK�WR�%X\��-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK������1RYHPEHU����������
����� �������� �6WRFKDVWLF� 0RGHOV� RI� ,QWHUSXUFKDVH� 7LPH�:LWK� 7LPH�'HSHQGHQW� &RYDULDWHV��-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK������)HEUXDU\��������



���

+DQVVHQV�� 'RPLQLTXH� 0��� /HRQDUG� -�� 3DUVRQV�� DQG� 5DQGDOO� /�� 6FKXOW]� �������� 0DUNHW5HVSRQVH� 0RGHOV�� (FRQRPHWULF� DQG� 7LPH� 6HULHV� $QDO\VLV�� %RVWRQ�� .OXZHU� $FDGHPLF3XEOLVKHUV�
+HHUGH��+DUDOG�-�YDQ��3HWHU�6�+��/HHIODQJ��DQG�'LFN�5��:LWWLQN����������7KH�(VWLPDWLRQ�RI3UH�� DQG� 3RVWSURPRWLRQ� 'LSV� ZLWK� 6WRUH�/HYHO� 6FDQQHU� 'DWD��� -RXUQDO� RI� 0DUNHWLQJ5HVHDUFK�����������������
+HOVHQ��.ULVWLDDQ�DQG�'DYLG�&��6FKPLWWOHLQ����������$QDO\]LQJ�'XUDWLRQ�7LPHV�LQ�0DUNHWLQJ�(YLGHQFH�IRU�WKH�(IIHFWLYHQHVV�RI�+D]DUG�5DWH�0RGHOV���0DUNHWLQJ�6FLHQFH������������������
+RJDQ�� -RKQ�(���'RQDOG�5��/HKPDQQ��0DULD�0HULQR��5DMHQGUD�.�� 6ULYDVWDYD�� -DFTXHO\Q� 6�7KRPDV��DQG�3HWHU�&��9HUKRHI������D����/LQNLQJ�&XVWRPHU�$VVHWV�WR�)LQDQFLDO�3HUIRUPDQFH��-RXUQDO�RI�6HUYLFH�5HVHDUFK���������������
+RJDQ�� -RKQ� (��� .DWKHULQH� 1�� /HPRQ�� DQG� 5RODQG� 7�� 5XVW� �����E��� �&XVWRPHU� (TXLW\0DQDJHPHQW�� &KDUWLQJ� 1HZ� 'LUHFWLRQV� IRU� WKH� )XWXUH� RI� 0DUNHWLQJ��� -RXUQDO� RI� 6HUYLFH5HVHDUFK��������������
+VHH��&KULVWRSKHU�.���)DQJ�<X��-LDR�=KDQJ��DQG�<DQ�=KDQJ����������0HGLXP�0D[LPL]DWLRQ��-RXUQDO�RI�&RQVXPHU�5HVHDUFK���������������
,QPDQ��-�-HIIUH\�DQG�/HLJK�0F$OLVWHU����������'R�&RXSRQ�([SLUDWLRQ�'DWHV�$IIHFW�&RQVXPHU%HKDYLRU"���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK�����������������
-DFRE\��-DFRE�DQG�5REHUW�:��&KHVWQXW���������%UDQG�/R\DOW\�PHDVXUHPHQW�DQG�PDQDJHPHQW�1HZ�<RUN��:LOH\�
-DLQ�� 'LSDN� &�� DQG� 6LGGKDUWKD� 6�� 6LQJK� �������� �&XVWRPHU� /LIHWLPH� 9DOXH� 5HVHDUFK� LQ0DUNHWLQJ��$�5HYLHZ�DQG�)XWXUH�'LUHFWLRQV���-RXUQDO�RI�,QWHUDFWLYH�0DUNHWLQJ����������������
-DS�� 6DQG\� -�� �������� ��3LH� 6KDULQJ�� LQ� &RPSOH[� &ROODERUDWLRQ� &RQWH[WV��� -RXUQDO� RI0DUNHWLQJ����������������
-DZRUVNL�� %HUQDUG� -�� DQG� $MD\� .�� .RKOL� �������� �0DUNHW� 2ULHQWDWLRQ�� $QWHFHGHQWV� DQG&RQVHTXHQFHV���-RXUQDO�RI�0DUNHWLQJ����������������



���

-RKQVRQ��0LFKDHO�'���$QGHUV�*XVWDIVVRQ��7RU�:DOOLQ�$QGUHDVVHQ��/LQH�/HUYLN��DQG�-DHVXQJ&KD� �������� �7KH� (YROXWLRQ� DQG� )XWXUH� RI� 1DWLRQDO� &XVWRPHU� 6DWLVIDFWLRQ� ,QGH[�0RGHOV��-RXUQDO�RI�(FRQRPLF�3V\FKRORJ\�����������������
.DKQ�� %DUEDUD� (�� DQG� /HLJK� 0F$OLVWHU� �������� +RZ� 'R� &XVWRPHUV� 'HFLGH� :KHUH� WR3XUFKDVH�*URFHULHV" 5HDGLQJ��0DVVDFKXVHWWV��$GGLVRQ��:HVOH\�
.DKQ�� %DUEDUD� (�� DQG�'DYLG� &�� 6FKPLWWOHLQ� �������� �7KH� 5HODWLRQVKLS� %HWZHHQ� 3XUFKDVHV0DGH�RQ�3URPRWLRQ�DQG�6KRSSLQJ�7ULS�%HKDYLRU���-RXUQDO�RI�5HWDLOLQJ������������������
.DPDNXUD�� :DJQHU�� 0LFKHO� :HGHO�� )HUQDQGR� GH� 5RVD�� DQG� -RVH� $IRQVR� 0D]]RQ� ��������&URVV�6HOOLQJ� WKURXJK� 'DWDEDVH� 0DUNHWLQJ�� $� 0L[HG� 'DWD� )DFWRU� $QDO\]HU� IRU� 'DWD$XJPHQWDWLRQ�DQG�3UHGLFWLRQ���,QWHUQDWLRQDO�-RXUQDO�RI�5HVHDUFK�LQ�0DUNHWLQJ����������������
.HDUQH\��7HUUHQFH� -�� �������� �)UHTXHQW�)O\HU�3URJUDPV��$�)DLOXUH� LQ�&RPSHWLWLYH�6WUDWHJ\�ZLWK�/HVVRQV�IRU�0DQDJHPHQW���7KH�-RXUQDO�RI�&RQVXPHU�0DUNHWLQJ���������������
.LP��%\XQJ�'R��0HQJ]H�6KL�� DQG�.DQQDQ�6ULQLYDVDQ� �������� �5HZDUG�3URJUDPV�DQG�7DFLW&ROOXVLRQ���0DUNHWLQJ�6FLHQFH�����������������
.LYHW]�� 5DQ� DQG� ,WDPDU� 6LPRQVRQ� �����D��� �(DUQLQJ� WKH� 5LJKW� WR� ,QGXOJH�� (IIRUW� DV� D'HWHUPLQDQW� RI� &XVWRPHU� 3UHIHUHQFHV� WRZDUGV� )UHTXHQF\� 3URJUDP� 5HZDUGV��� -RXUQDO� RI0DUNHWLQJ�5HVHDUFK�����������������
��������������7KH�5ROH�RI�(IIRUW�$GYDQWDJH�LQ�&RQVXPHU�5HVSRQVH�WR�/R\DOW\�3URJUDPV��7KH,GLRV\QFUDWLF�)LW�+HXULVWLF���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK���������
����� �����E��� �6HOI�&RQWURO� )RU� 7KH� 5LJKWHRXV�� 7RZDUG� D� 7KHRU\� 2I� 3UH�&RPPLWPHQW� 7R,QGXOJHQFH���-RXUQDO�RI�&RQVXPHU�5HVHDUFK������������������
.OHPSHUHU�� 3DXO� �������� �7KH� &RPSHWLWLYHQHVV� RI� 0DUNHWV� ZLWK� 6ZLWFKLQJ� &RVWV��� 5DQG-RXUQDO�RI�(FRQRPLFV�����������������
.RSDOOH�� 3UDYHHQ� .�� DQG� 6FRWW� $�� 1HVOLQ� �������� �7KH� (FRQRPLF� 9LDELOLW\� RI� )UHTXHQF\5HZDUG�3URJUDPV�LQ�D�6WUDWHJLF�&RPSHWLWLYH�(QYLURQPHQW���5HYLHZ�RI�0DUNHWLQJ�6FLHQFH�������������



���

.RVORZVN\�� 6DP� �������� �5HGXFLQJ� \RXU� ULVN�� :KDW
V� KDSSHQLQJ� LQ� 5HWDLO� 'DWDEDVH0DUNHWLQJ����'LUHFW�0DUNHWLQJ����������������

.RWOHU�� 3KLOLS� �������� 0DUNHWLQJ� 0DQDJHPHQW�� $QDO\VLV�� 3ODQQLQJ�� ,PSOHPHQWDWLRQ�� DQG&RQWURO��1HZ�-HUVH\��3UHQWLFH�+DOO�,QWHUQDWLRQDO��,QF�

.ULVKQD�� $UDGKQD� DQG� 5REHUW� :�� 6KRHPDNHU� �������� �(VWLPDWLQJ� WKH� (IIHFWV� RI� +LJKHU&RXSRQ� )DFH� 9DOXHV� RQ� WKH� 7LPLQJ� RI� 5HGHPSWLRQV�� WKH�0L[� RI� &RXSRQ� 5HGHHPHUV�� DQG3XUFKDVH�4XDQWLW\���3V\FKRORJ\�	�0DUNHWLQJ����������������

.ULVKQD��$UDGKQD�DQG�=�-RKQ�=KDQJ����������6KRUW��RU�/RQJ�'XUDWLRQ�&RXSRQV��7KH�(IIHFWRI�WKH�([SLUDWLRQ�'DWH�RQ�WKH�3URILWDELOLW\�RI�&RXSRQ�3URPRWLRQV���0DQDJHPHQW�6FLHQFH�����������������

.XPDU�� 1LUPDO\D�� /RXLV� :�� 6WHUQ�� DQG� 5DYL� 6�� $FKURO� �������� �$VVHVVLQJ� 5HVHOOHU3HUIRUPDQFH�)URP� WKH�3HUVSHFWLYH�RI� WKH� VXSSOLHU���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK����� �����������
/DLWLOD�� 7KRPDV� �������� �$� SVHXGR�5A�� PHDVXUH� IRU� OLPLWHG� DQG� TXDOLWDWLYH� GHSHQGHQWYDULDEOH�PRGHOV���-RXUQDO�RI�(FRQRPHWULFV�����������������
/DP��6KXQ�<LQ��0DUN�9DQGHQERVFK��-RKQ�+XOODQG��DQG�0LFKDHO�3HDUFH����������(YDOXDWLQJ3URPRWLRQV� LQ� 6KRSSLQJ� (QYLURQPHQWV�� 'HFRPSRVLQJ� 6DOHV� 5HVSRQVH� LWR� $WWUDFWLRQ�&RQYHUVLRQ��DQG�6SHQGLQJ�(IIHFWV���0DUNHWLQJ�6FLHQFH������������������
/HH��-DFN�.�+��DQG�-RHO�+��6WHFNHO����������&RQVXPHU�6WUDWHJLHV�IRU�3XUFKDVLQJ�$VVRUWPHQWVZLWKLQ�D�6LQJOH�3URGXFW�&ODVV���-RXUQDO�RI�5HWDLOLQJ������������������
/HHIODQJ�� 3HWHU� 6�+�� DQG�'LFN�5��:LWWLQN� �������� �&RPSHWLWLYH�5HDFWLRQ� YHUVXV� &RQVXPHU5HVSRQVH��'R�0DQDJHUV�2YHUUHDFW"���,QWHUQDWLRQDO�-RXUQDO�RI�5HVHDUFK�LQ�0DUNHWLQJ����������������
/HHIODQJ��3HWHU�6�+���'LFN�5��:LWWLQN��0LFKHO�:HGHO��DQG�3KLOLSSH�$��1DHUW���������%XLOGLQJ0RGHOV�IRU�0DUNHWLQJ�'HFLVLRQV��.OXZHU�$FDGHPLF�3XEOLVKHUV�
/HPRQ�� .DWKHULQH� 1��� 7LIIDQ\� %DUQHWW� :KLWH�� DQG� 5XVVHOO� 6�� :LQHU� �������� �'\QDPLF&XVWRPHU� 5HODWLRQVKLS� 0DQDJHPHQW�� ,QFRUSRUDWLQJ� )XWXUH� &RQVLGHUDWLRQV� LQWR� WKH� 6HUYLFH5HWHQWLRQ�'HFLVLRQ���-RXUQDO�RI�0DUNHWLQJ���������������



���

/HRQH��5REHUW�3��DQG�6ULQL�6��6ULQDYDVDQ����������&RXSRQ�)DFH�9DOXH��,WV�,PSDFW�RQ�&RXSRQ5HGHPSWLRQV��%UDQG�6DOHV��DQG�%UDQG�3URILWDELOLW\���-RXUQDO�RI�5HWDLOLQJ�����������������
/HY\��0LFKDHO� DQG� %DUWRQ�$��:HLW]� ��������5HWDLOLQJ�0DQDJHPHQW�� %RVWRQ��0F*UDZ�+LOO,UZLQ�
/L��7LJHU�DQG�5RJHU�-��&DODQWRQH����������7KH�,PSDFW�RI�0DUNHWLQJ�.QRZOHGJH�&RPSHWHQFHRQ� 1HZ� 3URGXFW� $GYDQWDJH�� &RQFHSWXDOL]DWLRQ� DQG� (PSLULFDO� ([DPLQDWLRQ��� -RXUQDO� RI0DUNHWLQJ����������������
/LHEHUPDQQ�� <HKRVKXD� �������� �0HPEHUVKLS� &OXEV� DV� D� 7RRO� IRU� (QKDQFLQJ� %X\HUV
3DWURQDJH���-RXUQDO�RI�%XVLQHVV�5HVHDUFK�����������������
/LVWRQ�+H\HV�� &DWKHULQH� �������� �3LH� LQ� WKH� 6N\"� 5HDO� 9HUVXV� 3HUFHLYHG� 9DOXHV� RI� $LU0LOHV���-RXUQDO�RI�&RQVXPHU�3ROLF\���������������
0lJL��$QQH�:�����������6KDUH�RI�:DOOHW� LQ�5HWDLOLQJ�� WKH�(IIHFWV�RI�&XVWRPHU�6DWLVIDFWLRQ�/R\DOW\�&DUGV�DQG�6KRSSHU�&KDUDFWHULVWLFV���-RXUQDO�RI�5HWDLOLQJ����������������
0DXUL��&KLDUD����������&DUG�/R\DOW\��$�1HZ�(PHUJLQJ�,VVXH�LQ�*URFHU\�5HWDLOLQJ���-RXUQDORI�5HWDLOLQJ�DQG�&RQVXPHU�6HUYLFHV����������������
0HOD�� &DUO� )��� 6XQLO� *XSWD�� DQG� 'RQDOG� 5�� /HKPDQQ� �������� �7KH� /RQJ�7HUP� ,PSDFW� RI3URPRWLRQ�DQG�$GYHUWLVLQJ�RQ�&RQVXPHU�%UDQG�&KRLFH���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK����������������
0HOD�� &DUO� )��� .DPHO� -HGLGL�� DQG� 'RXJODV� %RZPDQ� �������� �7KH� /RQJ�7HUP� ,PSDFW� RI3URPRWLRQV�RQ�&RQVXPHU�6WRFNSLOLQJ�%HKDYLRU���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK�����������������
0LFN��'DYLG�*OHQ�DQG�&RULQQH�)DXUH����������&RQVXPHU�6HOI�*LIWV�LQ�$FKLHYHPHQW�&RQWH[WV�7KH�5ROH�RI�2XWFRPHV��$WWULEXWLRQV��(PRWLRQV��DQG�'HVHUYLQJQHVV���,QWHUQDWLRQDO�-RXUQDO�RI5HVHDUFK�LQ�0DUNHWLQJ������������������
0LWWDO�� %DQZDUL� �������� �$Q� ,QWHJUDWHG� )UDPHZRUN� IRU� 5HODWLQJ� 'LYHUVH� &RQVXPHU&KDUDFWHULVWLFV�WR�6XSHUPDUNHW�&RXSRQ�5HGHPSWLRQ���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK����������������



���

0RUJDQ�� 5REHUW� 0�� DQG� 6KHOE\� '�� +XQW� �������� �7KH� &RPPLWPHQW�7UXVW� 7KHRU\� RI5HODWLRQVKLS�0DUNHWLQJ���-RXUQDO�RI�0DUNHWLQJ����������������
0XOKHUQ�� )UDQFLV� -�� �������� �&XVWRPHU� 3URILWDELOLW\�$QDO\VLV��0HDVXUHPHQW��&RQFHQWUDWLRQ�DQG�5HVHDUFK�'LUHFWLRQV���-RXUQDO�RI�,QWHUDFWLYH�0DUNHWLQJ����������������
����� �������� �5HWDLO� 0DUNHWLQJ�� )URP� 'LVWULEXWLRQ� WR� ,QWHJUDWLRQ��� ,QWHUQDWLRQDO� -RXUQDO� RI5HVHDUFK�LQ�0DUNHWLQJ�����������������
0XQL]��$OEHUW�0��DQG�7KRPDV�&��2
*XLQQ����������%UDQG�&RPPXQLW\���-RXUQDO�RI�&RQVXPHU5HVHDUFK�����������������
1DNDQLVKL��0DVDR� DQG� /HH�&�� &RRSHU� �������� �6LPSOLILHG� (VWLPDWLRQ� 3URFHGXUHV� )RU�0&,0RGHOV���0DUNHWLQJ�6FLHQFH����������������
1DUYHU��-RKQ�&��DQG�6WDQOH\�)��6ODWHU����������7KH�(IIHFW�RI�D�0DUNHW�2ULHQWDWLRQ�RQ�%XVLQHVV3URILWDELOLW\���-RXUQDO�RI�0DUNHWLQJ����������������
1HVOLQ�� 6FRWW� $�� �������� �$�0DUNHW� 5HVSRQVH�0RGHO� )RU� &RXSRQ� 3URPRWLRQV���0DUNHWLQJ6FLHQFH����������������
1LMV�� 9LQFHQW� 5��� 0DUQLN� *�� 'HNLPSH�� -DQ�%HQHGLFW� (�0�� 6WHHQNDPS�� DQG� 'RPLQLTXH�0�+DQVVHQV� �������� �7KH�&DWHJRU\�'HPDQG�(IIHFWV�RI�3ULFH�3URPRWLRQV���0DUNHWLQJ�6FLHQFH��������������
1LMVVHQ�� (GZLQ� -�� DQG� 5XXG� 7�� )UDPEDFK� �������� �'HWHUPLQDQWV� RI� WKH� $GRSWLRQ� RI� 1HZ3URGXFW�'HYHORSPHQW�7RROV�E\�,QGXVWULDO�)LUPV���,QGXVWULDO�0DUNHWLQJ�0DQDJHPHQW����������������
1XQHV�� -RVHSK� &�� DQG� ;DYLHU� 'Uq]H� �������� �7RR� FORVH� WR� TXLW�� 7KH� HIIHFW� RI� UHZDUGIXQJLELOLW\�RQ�FRQVXPHU�SXUFKDVH�LQWHQWLRQV���8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD��/RV�$QJHOHV�ZRUNLQJ�SDSHU�
2
%ULHQ��/RXLVH� DQG�&KDUOHV� -RQHV� �������� �'R�5HZDUGV�5HDOO\�&UHDWH�/R\DOW\"���+DUYDUG%XVLQHVV�5HYLHZ����������������



���

2GLQ��<RULFN��1DWKDOLH�2GLQ��DQG�3LHUUH�9DOHWWH�)ORUHQFH����������&RQFHSWXDO�DQG�RSHUDWLRQDODVSHFWV�RI�EUDQG� OR\DOW\�� DQ� HPSLULFDO� LQYHVWLJDWLRQ���-RXUQDO�RI�%XVLQHVV�5HVHDUFK�� ��� ����������
2OLYHU�� 5LFKDUG� /�� �������� 6DWLVIDFWLRQ�� $� %HKDYLRUDO� 3HUVSHFWLYH� RQ� WKH� &RQVXPHU�6LQJDSRUH��0F*UDZ�+LOO�
��������������:KHQFH�&RQVXPHU�OR\DOW\"���-RXUQDO�RI�0DUNHWLQJ������6SHFLDO�,VVXH���������
3DVVLQJKDP�� -XGLWK� �������� �*URFHU\� 5HWDLOLQJ� DQG� WKH� /R\DOW\� &DUG��� -RXUQDO� RI� 0DUNHW5HVHDUFK�6RFLHW\����������������
3KHOSV��-RVHSK��*LOHV�'
6RX]D��DQG�*OHQ�1RZDN����������$QWHFHGHQWV�DQG�&RQVHTXHQFHV�RI&RQVXPHU�3ULYDF\�&RQFHUQV��$Q�(PSLULFDO�,QYHVWLJDWLRQ���-RXUQDO�RI�,QWHUDFWLYH�0DUNHWLQJ��������������
3KHOSV��-RVHSK��*OHQ�1RZDN��DQG�(OL]DEHWK�)HUUHOO����������3ULYDF\�&RQFHUQV�DQG�&RQVXPHU:LOOLQJQHVV�WR�3URYLGH�3HUVRQDO�,QIRUPDWLRQ���-RXUQDO�RI�3XEOLF�3ROLF\�	�0DUNHWLQJ���������������
5HLFKKHOG�� )UHGHULFN� )�� �������� 7KH� /R\DOW\� (IIHFW�� 7KH� +LGGHQ� )RUFH� EHKLQG� *URZWK�3URILWV��DQG�/DVWLQJ�9DOXH��%RVWRQ��%DLQ�	�&RPSDQ\��,QF�
5HLFKKHOG�� )UHGHULFN�)�� DQG�:�(DUO� -U�� 6DVVHU� �������� �=HUR�'HIHFWLRQV��4XDOLW\�&RPHV� WR6HUYLFHV���+DUYDUG�%XVLQHVV�5HYLHZ�����������������
5HLQDUW]��:HUQHU�-��DQG�9��.XPDU����������2Q�WKH�3URILWDELOLW\�RI�/RQJ�/LIH�&XVWRPHUV�LQ�D1RQFRQWUDFWXDO�6HWWLQJ��$Q�(PSLULFDO�,QYHVWLJDWLRQ�DQG�,PSOLFDWLRQV�IRU�0DUNHWLQJ���-RXUQDORI�0DUNHWLQJ����������������
5H\QROGV�� .ULVW\� (�� DQG� 6KDURQ� (�� %HDWW\� �������� �$� 5HODWLRQVKLS� &XVWRPHU� 7\SRORJ\��-RXUQDO�RI�5HWDLOLQJ�����������������
5RHKP�� 0LFKHOOH� /��� (OOHQ� %ROPDQ� 3XOOLQV�� DQG� +DUSHU� $�-5�� 5RHKP� �������� �'HVLJQLQJ/R\DOW\�%XLOGLQJ�3URJUDPV�IRU�3DFNDJHG�*RRGV�%UDQGV���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK����������������



���

5RVVL��3HWHU�(���5REHUW�(��0F&XOORFK��DQG�*UHJ�0��$OOHQE\����������7KH�9DOXH�RI�3XUFKDVH+LVWRU\�'DWD�LQ�7DUJHW�0DUNHWLQJ���0DUNHWLQJ�6FLHQFH�����������������
5XVW��5RODQG�7���.DWKHULQH�1��/HPRQ��DQG�9DODULH�$��=HLWKDPO����������5HWXUQ�RQ�0DUNHWLQJ�8VLQJ�&XVWRPHU�(TXLW\�WR�)RFXV�0DUNHWLQJ�6WUDWHJ\���-RXUQDO�RI�0DUNHWLQJ�����������������
5XVW�� 5RODQG� 7��� 9DODULH�$�� =HLWKDPO�� DQG�.DWKHULQH�1�� /HPRQ� ��������'ULYLQJ� &XVWRPHU(TXLW\��+RZ�&XVWRPHU�/LIHWLPH�LV�5HVKDSLQJ�&RUSRUDWH�6WUDWHJ\��1HZ�<RUN��7KH�)UHH�3UHVV�
6FKLQGOHU�� 5REHUW� 0�� �������� �&RQVHTXHQFHV� RI� 3HUFHLYLQJ� 2QHVHOI� DV� 5HVSRQVLEOH� IRU2EWDLQLQJ� D� 'LVFRXQW�� (YLGHQFH� IRU� 6PDUW�6KRSSHU� )HHOLQJV��� -RXUQDO� RI� &RQVXPHU3V\FKRORJ\����������������
6FKPLWWOHLQ��'DYLG�&���'RQDOG�*��0RUULVRQ��DQG�5LFKDUG�&RORPER� �������� �&RXQWLQJ�<RXU&XVWRPHUV��:KR�$UH�7KH\�DQG�:KDW�:LOO�7KH\�'R�1H[W"���0DQDJHPHQW�6FLHQFH���������������
6HHWKDUDPDQ�� 3�%�� DQG� 3UDGHHS� &KLQWDJXQWD� �������� �7KH� 3URSRUWLRQDO� +D]DUG� 0RGHO� IRU3XUFKDVH� 7LPLQJ�� $� &RPSDULVRQ� RI� $OWHUQDWLYH� 6SHFLILFDWLRQV��� -RXUQDO� RI� %XVLQHVV� 	(FRQRPLF�6WDWLVWLFV�����������������
6HUYLFHV��1&+�3URPRWLRQDO� �������� �:RUOGZLGH�&RXSRQ�'LVWULEXWLRQ�5HGHPSWLRQ�7UHQGV��&KLFDJR��1&+�3URPRWLRQDO�6HUYLFHV�
6KDUS�� %\URQ� DQG� $QQH� 6KDUS� �������� �/R\DOW\� 3URJUDPV� DQG� 7KHLU� ,PSDFW� RQ� 5HSHDW�3XUFKDVH�/R\DOW\�3DWWHUQV���,QWHUQDWLRQDO�-RXUQDO�RI�5HVHDUFK�LQ�0DUNHWLQJ�����������������
6KHWK�� -DJGLVK� 1��� 5DMHQGUD� 6�� 6LVLRGLD�� DQG� $UXQ� 6KDUPD� �������� �7KH� $QWHFHGHQWV� DQG&RQVHTXHQFHV� RI� &XVWRPHU�&HQWULF� 0DUNHWLQJ��� -RXUQDO� RI� WKH� $FDGHP\� RI� 0DUNHWLQJ6FLHQFH����������������
6LOYHUVWHLQ��0LFKDHO� -�� DQG�1HLO� )LVNH� �������� �/X[XU\� IRU� WKH�PDVVHV���+DUYDUG� %XVLQHVV5HYLHZ������$SULO������
6PLWK�� $QGUHZ�� /HLJK� 6SDUNV�� 6XVDQ� +DUW�� DQG� 1LNRODRV� 7]RNDV� �������� �5HWDLO� OR\DOW\VFKHPHV��UHVXOWV�IURP�D�FRQVXPHU�GLDU\�VWXG\���-RXUQDO�RI�5HWDLOLQJ�DQG�&RQVXPHU�6HUYLFHV����������������



���

6ULQLYDVDQ�� 9�� DQG� 5DMLY� *URYHU� �������� �(YDOXDWLQJ� WKH� 0XOWLSOH� (IIHFWV� RI� 5HWDLO3URPRWLRQV�RQ�%UDQG�/R\DO�DQG�%UDQG�6ZLWFKLQJ�6HJPHQWV���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK���������������
6ULYDVWDYD�� 5DMHQGUD� .��� 7DVDGGXT� $�� 6KHUYDQL�� DQG� /LDP� )DKH\� �������� �0DUNHW�%DVHG$VVHWV�DQG�6KDUHKROGHU�9DOXH��$�)UDPHZRUN�IRU�$QDO\VLV���-RXUQDO�RI�0DUNHWLQJ���������������
6ULYDVWDYD�� 5DMHQGUD� .��� 7DVVDGGXT� $�� 6KHUYDQL�� DQG� /LDP� )DKH\� �������� �0DUNHWLQJ�%XVLQHVV� 3URFHVVHV�� DQG� 6KDUHKROGHU� 9DOXH�� $Q� 2UJDQL]DWLRQDOO\� (PEHGGHG� 9LHZ� RI0DUNHWLQJ�$FWLYLWLHV�DQG�WKH�'LVFLSOLQH�RI�0DUNHWLQJ���-RXUQDO�RI�0DUNHWLQJ�������������
7KDOHU��5LFKDUG� �������� �0HQWDO�$FFRXQWLQJ� DQG�&RQVXPHU�&KRLFH���0DUNHWLQJ� 6FLHQFH�� ��������������
7KRPDV�� -DFTXHO\Q� 6�� �������� �$� 0HWKRGRORJ\� IRU� /LQNLQJ� &XVWRPHU� $FTXLVLWLRQ� WR&XVWRPHU�5HWHQWLRQ���-RXUQDO�RI�0DUNHWLQJ�5HVHDUFK�����������������
9DQ�GHU�+HLMGHQ��7RLQH����������'H�ZLQNHO�DOV�FOXE���7LMGVFKULIW�YRRU�0DUNHWLQJ����������������
9DQ� +HHUGH�� +DUDOG� -�� DQG� 7DPPR� +�$�� %LMPROW� �������� �'HFRPSRVLQJ� 5HYHQXHV� DQG3URPRWLRQDO� 5HVSRQVH� IRU� /R\DOW\� &DUG�� DQG� 1RQ�/R\DOW\� &DUG� &XVWRPHUV� RI� 6KRSSLQJ6WRUHV���ZRUNLQJ�SDSHU��7LOEXUJ�8QLYHUVLW\�
9DQ� +HUSHQ�� (ULFD� �������� �3HUFHSWLRQV� DQG� (YDOXDWLRQV� RI� $VVRUWPHQW� 9DULHW\��� 7LOEXUJ8QLYHUVLW\�
9DQ� 2VVHODHU�� 6WLMQ� 0�-��� -RVHSK� :�� $OED�� DQG� 3XQHHW� 0DQFKDQGD� �������� �,UUHOHYDQW,QIRUPDWLRQ�DQG�0HGLDWHG�,QWHUWHPSRUDO�&KRLFH���-RXUQDO�RI�&RQVXPHU�3V\FKRORJ\���������
9HUEHHN��0DUQR���������$�*XLGH�WR�0RGHUQ�(FRQRPHWULFV��&KLFKHVWHU��-RKQ�:LOH\�	�6RQV�/7'�
9HUKRHI��3HWHU�&�����������$QDO\]LQJ�&XVWRPHU�5HODWLRQVKLSV��/LQNLQJ�5HODWLRQDO�&RQVWUXFWVDQG�0DUNHWLQJ�,QVWUXPHQWV�WR�&XVWRPHU�%HKDYLRU���(UDVPXV�8QLYHUVLW\�5RWWHUGDP�



���

����� �������� �8QGHUVWDQGLQJ� WKH� (IIHFW� RI� &XVWRPHU� 5HODWLRQVKLS� 0DQDJHPHQW� (IIRUWV� RQ&XVWRPHU�5HWHQWLRQ�DQG�&XVWRPHU�6KDUH�'HYHORSPHQW���-RXUQDO�RI�0DUNHWLQJ����������������
9HUKRHI��3HWHU�&���3KLOLS�+DQV�)UDQVHV��DQG�-�&��+RHNVWUD����������7KH�,PSDFW�RI�6DWLVIDFWLRQDQG� 3D\PHQW� (TXLW\� RQ� &URVV�%X\LQJ�� $� '\QDPLF� 0RGHO� IRU� 0XOWL�6HUYLFH� 3URYLGHU��-RXUQDO�RI�5HWDLOLQJ�����������������
9HUKRHI��3HWHU�&��DQG�-�&��+RHNVWUD����������6WDWXV�RI�'DWDEDVH�0DUNHWLQJ�LQ�WKH�'XWFK�)DVW0RYLQJ�&RQVXPHU�*RRGV�,QGXVWU\���-RXUQDO�RI�0DUNHW�)RFXVHG�0DQDJHPHQW������������������
9HUKRHI��3HWHU�&���3HQQ\�1��6SULQJ��-DQQ\�&��+RHNVWUD��DQG�3HWHU�6�+��/HHIODQJ����������7KH&RPPHUFLDO� 8VH� RI� 6HJPHQWDWLRQ� DQG� 3UHGLFWLYH� 0RGHOLQJ� 7HFKQLTXHV� IRU� 'DWDEDVH0DUNHWLQJ�LQ�WKH�1HWKHUODQGV���'HFLVLRQ�6XSSRUW�6\VWHPV�����������������
9HUPXQW��-HURHQ���������/RJ�OLQHDU�HYHQW�KLVWRU\�DQDO\VLV��$�JHQHUDO�DSSURDFK�ZLWK�PLVVLQJGDWD��ODWHQW�YDULDEOHV��DQG�XQREVHUYHG�KHWHURJHQHLW\��7LOEXUJ��7LOEXUJ�8QLYHUVLW\�3UHVV�
9LOODV�%RDV��-�0LTXHO�DQG�5XVVHOO�6��:LQHU����������(QGRJHQHLW\�LQ�%UDQG�&KRLFH�0RGHOV��0DQDJHPHQW�6FLHQFH�������������������
9RONVNUDQW����������+HHO�1HGHUODQG�VSDDUW�]LFK�MRNNHQG�ULMN���LQ�9RONVNUDQW��6HSWHPEHU����������$PVWHUGDP�
9RVV��*OHQQ�%��DQG�.DWKOHHQ�6HLGHUV����������([SORULQJ�WKH�(IIHFW�RI�5HWDLO�6HFWRU�DQG�)LUP&KDUDFWHULWLFV�RQ�5HWDLO�3ULFH�3URPRWLRQ�6WUDWHJ\���-RXUQDO�RI�5HWDLOLQJ����������������
:DQVLQN�� %ULDQ� �������� �'HYHORSLQJ� D� FRVW�HIIHFWLYH� EUDQG� OR\DOW\� SURJUDP��� -RXUQDO� RI$GYHUWLVLQJ�5HVHDUFK�����������������
:HLQVWHLQ��6WHYHQ����������%XLOGLQJ�/R\DOW\���3URJUHVVLYH�*URFHU����������������
:KHDW�� 5LWD� '�� DQG� 'RQDOG� *�� 0RUULVRQ� �������� �$VVHVVLQJ� 3XUFKDVH� 7LPLQJ� 0RGHOV�:KHWKHU�RU�QRW�LV�3UHIHUDEOH�WR�:KHQ���0DUNHWLQJ�6FLHQFH����������������
:LHUHQJD�� %HUHQG� DQG� 3HWHU� $�0�� 2XGH� 2SKXLV� �������� �0DUNHWLQJ� 'HFLVLRQ� 6XSSRUW6\VWHPV��$GRSWLRQ��8VH��DQG�6DWLVIDFWLRQ���,QWHUQDWLRQDO�-RXUQDO�RI�5HVHDUFK� LQ�0DUNHWLQJ����������������



���

:RROEULGJH�� -HIIUH\� 0�� �������� (FRQRPHWULF� $QDO\VLV� RI� &URVV� 6HFWLRQ� DQG� 3DQHO� 'DWD�&DPEULGJH��0DVVDFKXVHWWV��7KH�0,7�3UHVV�
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