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6XEPLWWHG�E\��������������������������������������������������� 6XSHUYLVHG�E\�

0DNKPRRU�%DVKLU 'U��5DMHVK�9HUPD

)DFXOW\�RI�%XVLQHVV�	�$SSOLHG�$UWV
/RYHO\�3URIHVVLRQDO�8QLYHUVLW\

3XQMDE
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,��0DNKPRRU�%DVKLU��KHUHE\�GHFODUH�WKDW�WKDW�WKH�WKHVLV�HQWLWOHG�³,QIOXHQFH�RI�7HFKQRORJLFDO�

'HYHORSPHQWV�RQ�%XVLQHVV�0RGHO�,QQRYDWLRQ´��VXEPLWWHG�WR�WKH�ORYHO\�3URIHVVLRQDO�8QLYHUVLW\

IRU�WKH�DZDUG�RI�'HJUHH�RI�'RFWRU�RI�3KLORVRSK\�LQ�0DQDJHPHQW��LV�DQ�RULJLQDO�UHVHDUFK�ZRUN�

FDUULHG�RXW�E\�PH�LQ�6FKRRO�RI�%XVLQHVV DW�WKH�/RYHO\�3URIHVVLRQDO�8QLYHUVLW\�GXULQJ�WKH�SHULRG�

����������XQGHU� WKH� VXSHUYLVLRQ�RI�3URI�� �'U�� 5DMHVK�9HUPD��6FKRRO�RI�%XVLQHVV��/RYHO\�

3URIHVVLRQDO�8QLYHUVLW\��$Q\�H[WUDFW�WR�WKLV�UHVHDUFK�LQ�SDUW�RU�DV�D�ZKROH�KDV�QRW�EHHQ�LQFOXGHG��

LQFRUSRUDWHG�RU�DGGHG�WR�DQ\�RWKHU�ZRUN�RU�VLPLODU�WLWOH�E\�DQ\�VFKRODU�LQ�DQ\�RWKHU�8QLYHUVLW\�

'DWHG�� 0DNKPRRU�%DVKLU
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$OO�SUDLVH�EH�WR�$OODK �*ORU\�WR�WKHH�� /RUG�RI�WKH�XQLYHUVH��DQG�PD\ SHDFH�DQG�EOHVVLQJV�EH�RQ�

WKH�PRVW� QREOH� RI�3URSKHWV� DQG�0HVVHQJHUV�� RXU�3URSKHW�0XKDPPDG �6�$�:��� DQG� RQ� KLV�

IDPLO\� DQG� DOO� RI� KLV� &RPSDQLRQV�� ,� RIIHU� WR� +LP� DOO SUDLVH� DQG� JUDWLWXGH�� DQG� VHHN� +LV�

DVVLVWDQFH�DQG�IRUJLYHQHVV��,�VHHN�UHIXJH�LQ�$OODK�IURP�WKH�HYLOV�RI�RXU�VRXOV�DQG�WKH�ZLFNHGQHVV�

RI� RXU� GHHGV�� :KRPVRHYHU� $OODK� JXLGHV�� QRQH� FDQ� PLVJXLGH�� DQG� ZKRPVRHYHU� $OODK�

PLVJXLGHV��QRQH�FDQ�JXLGH��, WKDQN�$OODK��WKH�([DOWHG��IRU JLIWLQJ�WKLV�EOHVVHG�OLIH�WR�PH�DQG

VRXQG�KHDOWK� WKURXJKRXW�P\�3K'� $OKDPGXOLOODK��$OODK�JDYH�PH� WKH� HQRXJK� VWUHQJWKV� DQG�

SDWLHQFH�WR�WDFNOH�HYHU\�SUREOHP�ZLWK�FDOP�DQG�HDVH�

)LUVW� DQG� IRUHPRVW� ,� FRQVLGHU� P\VHOI� H[WUHPHO\� OXFN\� WR� ILQG� 3URI�� 5DMHVK� 9HUPD� DV� P\�

VXSHUYLVRU��,�KDYH�VHHQ�3URI��5DMHVK�9HUPD�DV�WKH�PRVW�FRRO�DQG�GRZQ�WR�HDUWK SHUVRQ� +H�LV�

WKH�EHVW�PHQWRU� ,�KDYH�HYHU�VHHQ�DQG�DW� WKH�VDPH�WLPH�WRXJKHVW�VXSHUYLVRU�ZKR�EHOLHYHV LQ�

QRWKLQJ�FORVH�WR SHUIHFWLRQ��'HVSLWH�EHLQJ�XQGHU�D�WLJKW�VFKHGXOH�KH�DOZD\V RIIHUHG D�KHOSLQJ�

KDQG�DQG QHYHU�VDLG�QR�ZKHQHYHU�,�NQRFNHG�KLV�GRRU��+H�KDV�HYHQ�VSHQW�KLV�RZQ�SHUVRQDO�WLPH�

IRU�P\�UHVHDUFK��,�FDQ¶W�ILJXUH�RXW�KRZ�PDQ\�6XQGD\V�ZH�KDYH�ZRUNHG�WRJHWKHU�� , DP�YHU\�

WKDQNIXO�WR KLP�EHFDXVH�KH QRW�RQO\�JXLGHG�PH�WR�FRPH�XS�ZLWK�UHVHDUFK�WRSLF� EXW�DOVR JDYH�

PH�D�FKDQFH�WR�ZRUN�LQ�DQ DUHD�ZKLFK�LV�YHU\�SUDFWLFDO�LQ�QDWXUH�DQG�LV�RI�KXJH�LQWHUHVW�WR�PH��

,W�LV�KLV�FRQVWDQW�DQG�GLVWLQFWLYH�LQVSLUDWLRQ��EDFNLQJ�DQG HIIHFWLYH�FRUUHFWLYH�PHDVXUHV�ZKLFK�

JDYH�VWUHQJWK�WR�P\�WKRXJKWV�DQG�PDSSHG�P\�ZD\�WR�FRPSOHWH�WKH�ZRUN��+H�KDV�WDXJKW�PH��

ERWK FRQVFLRXVO\�DQG�XQFRQVFLRXVO\� KRZ�D�JRRG�UHVHDUFK� LV�GRQH��3URI��5DMHVK�9HUPD�KDV�

WDXJKW�PH�ULJKW�IURP�WKH�VFUDWFK�� MXVW� OLNH�D� IDWKHU�WHDFKHV�KLV QHZ�ERUQ�EDE\�KRZ�WR�ZDON��

7KHUHIRUH�ZKDWHYHU�,�KDYH�OHDUQW�LQ�UHVHDUFK�LW¶V�DOO�EHFDXVH�RI�3URI��5DMHVK�9HUPD�DQG�,�DP�

GHHSO\�LQGHEWHG�WR�KLP�IRU�DOO�RI�KLV�HIIRUWV��

,�ZRXOG�DOVR�OLNH�WR�H[SUHVV�P\�JUDWLWXGH�DQG�H[WHQG�P\�VLQFHUH�WKDQNV�WR�3URI��6DQMD\�0RGL��

([HFXWLYH�'HDQ��6FKRRO�RI�%XVLQHVV��/RYHO\�3URIHVVLRQDO�8QLYHUVLW\� +H�LV�TXLWH�GLIIHUHQW�IURP�

WKH�UHVW�RI�WKH DFDGHPLFLDQV DW�WKH�EXVLQHVV�VFKRRO� +H�KDV�EHHQ�YHU\�VXSSRUWLYH�DQG�KDV�KHOSHG�

PH�WR�HQKDQFH�WKH�TXDOLW\�RI�UHVHDUFK�WKURXJK�KLV�FRQVWDQW�DQG�FRQVWUXFWLYH�IHHGEDFN� +H�LV�

VRPHRQH�ZKRVH�DSSURDFK�LV�TXLWH�VWXGHQW�RULHQWHG�ZLWK�D�SHUVRQDOLW\�ZKLFK�LV�TXLWH�SOHDVDQW�

DQG�FKDUPLQJ�

,�ZDV�OXFN\�HQRXJK�WR�EH�VXUURXQGHG�E\�D�QXPEHU�RI�HPLQHQW�IDFXOW\�PHPEHUV LQ�WKH�VFKRRO�RI�

EXVLQHVV�� ,�ZRXOG�OLNH�WR WKDQN�'U��9LVKDO�6DULQ�WKH�JR�WR�SHUVRQ�LQ�WKH�6FKRRO�RI�%XVLQHVV�
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UHJDUGLQJ�EXVLQHVV�VWDWLVWLFV�DQG�6366��+H�KDV�EHHQ�YHU\�VXSSRUWLYH�DQG�KDV�KHOSHG�D�ORW�GXULQJ�

WKH�DQDO\VLV� VWDJH�RI�P\�3K'�� ,� VWLOO� UHPHPEHU� WKH� OHQJWK\�DQG� IUXLWIXO�GLVFXVVLRQV ZH�KDG�

GXULQJ�WKH�3K'�SURJUDP��7KH�EHVW�WKLQJ�DERXW�KLP�LV�WKDW�KH�PDNHV�GLIILFXOW�WKLQJV�VHHP�YHU\�

HDVLO\�WKURXJK�KLV�MROO\�DQG�KXPRURXV�QDWXUH��,�ZRXOG�DOVR�OLNH�WR�WDNH�WKLV�RSSRUWXQLW\�WR�WKDQN�

'U��/DOLW�%KDOOD��$VVLVWDQW�3URIHVVRU� 'HSDUWPHQW�RI�&RPPHUFH�DQG�$FFRXQWLQJ�DV�KH�ZRXOG�

DOZD\V�DFFRPSDQ\�PH�DQG�3URI�9HUPD�GXULQJ�RXU�UHVHDUFK�ZRUN�LQ�WKH�HYHQLQJV�DQG�ZRXOG�

RIIHU�6DPRVD¶V�DQG�WHD�ZKHQHYHU�ZH�QHHGHG�UHIUHVKPHQWV��

,�DP�DOVR�WKDQNIXO�WR�QRQ�WHDFKLQJ�VWDII�RI�WKH�VFKRRO�RI�EXVLQHVV�IRU�H[WHQGLQJ�WKHLU�VXSSRUW�

GXULQJ�P\�VWD\�LQ�WKH�GHSDUWPHQW��,�ZRXOG�H[WHQG�P\�WKDQNV�WR�0U��$QX�9LVKDO��0U��-DWLQGHU�

6LQJK� ,�ZRXOG�OLNH�WR�H[WHQG�VSHFLDO�WKDQNV�WR�WKH�VWDII�IURP�WKH�XQLYHUVLW\�OLEUDU\ HVSHFLDOO\�

5DVKSDO�6LQJK��+DUSUHHW�.DXU�DQG�3UDGHHS�.XPDU��0DQSUHHW�.DXU IRU�PDNLQJ�P\�VWD\�SOHDVDQW�

LQ�WKH�OLEUDU\�GXULQJ�3K'�SURJUDP��

,�DP�REOLJHG�DQG�GHHSO\�LQGHEWHG�WR�P\�3DUHQWV�(U��%DVKLU�$KPDG�DQG�6KDPHPD�ZKR�JDYH�PH�

ILUVW�FODVV�HGXFDWLRQ�ZLWK�D�OLEHUW\�WR�GHFLGH�P\�RZQ�FDUHHU�SDWK���$P�VRUU\�'DG�WKDW�,�FRXOGQ¶W�

EHFRPH�DQ�HQJLQHHU�OLNH�\RX�GHVLUHG�EHFDXVH�,�ZDV�QRW�JRRG�HQRXJK� $�VSHFLDO�WKDQNV�JRHV�WR�

P\�'DG�ZKR�ZLOOLQJO\�DQG�TXLWH�EUDYHO\�DFFHSWHG�P\�GHFLVLRQ�RI�OHDYLQJ�D�ZHOO�SDLG�MRE�LQ�

FRUSRUDWH�IRU�KLJKHU�VWXGLHV��%HLQJ�IURP�D�PLGGOH�FODVV�IDPLO\�P\�SDUHQWV�ZRXOG�KDYH�H[SHFWHG�

PH�WR�ZRUN�DIWHU�FRPSOHWLQJ�P\�0%$�EXW�WKH\�OLNH�DOZD\V�VXSSRUWHG�P\�GHFLVLRQ��,�ZRXOG�

OLNH�WR�H[SUHVV�P\�GHHSHVW�JUDWHIXOQHVV WR�P\�'DG�DQG�0RP�IRU�WHDFKLQJ�PH�KRZ�WR�VXFFHHG�

WKURXJK�JRRG��KRQHVW��DQG�KDUG�ZRUN�� ,�EHW�� ,�ZRXOG�QRW�EH�ZULWLQJ�WKLV� WKHVLV�ZLWKRXW� WKHLU�

SHUPLVVLRQ��IDLWK��DQG�SDWLHQW�VXSSRUW� :KLOH ZRUNLQJ�IRU�P\�3K'�VRPH�RI�P\�GXWLHV�DV�D�VRQ�

DQG�DV�D�EURWKHU�ZHUH�EHLQJ�QHJOHFWHG��,�ZRXOG�OLNH�WR�WDNH�WKLV�PRPHQW�WR�H[SUHVV�P\�GHHSHVW�

JUDWLWXGH�WR�P\�VLEOLQJV�6KDPHHT�%DVKLU�DQG�6DPHHU�%DVKLU�ZKR�WRRN�JUHDW�FDUH�RI�WKLQJV�EDFN�

KRPH�LQ�P\�DEVHQFH�DV�ZHOO�DV�UHFUHDWHG�WKHLU�RZQ�FDUHHUV� ,�GRQ¶W�KDYH�ZRUGV�WR�H[SUHVV�P\�

HPRWLRQV�DQG�IHHOLQJV IRU�WKHP�

,W�KDV�EHHQ�ULJKWO\�VDLG�WKDW�³D�PDQ�LV�NQRZQ�E\�WKH�FRPSDQ\�KH�NHHSV´� ,�KDYH�EHHQ�OXFN\�

HQRXJK�WR�EH�VXUURXQGHG�E\�VRPH�JLIWHG�IULHQGV� ,�ZRXOG�DOVR�OLNH�WR�WKDQN�P\�IULHQGV�:DTDU�

$]HHP�	�6DOPDQ�%XWW� WD[� FRQVXOWDQWV� DW�'HORLWWH�ZKR�ZHUH� WKH� ILUVW� RQHV� WR�PRWLYDWH� DQG�

VXSSRUW�P\�GHFLVLRQ�RI�JRLQJ�IRU�3K'��,�ZRXOG�OLNH�WR�DOVR�WKDQ�0HKUDM�8GLQ�IRU�KLV�FRQVWDQW�

PRWLYDWLQJ�DQG�LQVSLULQJ�WKRXJKWV��$�VSHFLDO�WKDQNV�WR�'U��2PDU .KDOLG� WKH�ILUVW�SHUVRQ�ZKR�

VRZ�WKH�VHHG�RI�3K'�LQ�P\�PLQG�EDFN�LQ�������7KDQNV�'U�2PDU� DOWKRXJK ,�ZDV�OLWWOH�ODWH�EXW�

,�KDYH�ILQDOO\�LPSOHPHQWHG�\RXU�VXJJHVWLRQ�RI�JRLQJ�IRU�3K'�SURJUDP� ,�ZRXOG�DOVR�OLNH�WR�
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WKDQN�DOO�RI�P\�FRXVLQV�IRU�WKHLU�VXSSRUW�DQG�FRQVWDQW�HQFRXUDJHPHQW��$�VSHFLDO�WKDQNV�JRHV�WR�

,UIDQ�$OL� ZKR�KDV�EHHQ�ZLWK�PH�WKURXJK�HYHU\�WKLFN�DQG�WKLQ��+H�KDV�EHHQ�YHU\�LQVWUXPHQWDO�

DQG�KDV�SURYLGHG�JUHDW VXSSRUW�ERWK�PRUDOO\�DQG�DV�ZHOO�DV�ILQDQFLDOO\��,�VWLOO�RZH�\RX�D�ORW�RI�

PRQH\�ZKLFK�,�ZLOO�QHYHU�SD\�EDFN��,�ZRXOG�DOVR�OLNH�WR�WKDQN�0DVUDW�5DVRRO��IRU GLJJLQJ�RXW�

WKH�ZULWHU�LQ�PH�DQG�SURYLGLQJ�D�KHOSLQJ�KDQG�ZLWK�SURRI�UHDGLQJ�VNLOOV�ZKLFK�VKH�KDG�SURPLVHG�

EXW�QHYHU�JRW�WLPH�WR�FRPSO\�ZLWK�WKH�VDPH��

,�ZRXOG�DOVR�OLNH�WR�WKDQN�5DYL�*DQGKL��&22�%KDUWL�$LUWHO���1HHWX�.DSRRU��&(2��*RGIUH\�

3KLOOLS¶V��� 0DKHVK�0XQMDO��&(2��0DMHVWLF�$XWR���'U�$PLW��&62�%LUOD�6RIW���0U��6KDVKDQN�

�'LUHFWRU��7DWD�0F*UDZ�+LOO���*DXUDZ�6KDUPD��*URXS�0DQDJHU�+&/��DQG�PDQ\�RWKHU�ZKR�

WRRN�RXW�WLPH�IURP WKHLU�EXV\�VFKHGXOH�DQG�SURYLGHG�PH�ZLWK�WKHLU�YDOXDEOH�LQSXWV�UHJDUGLQJ�

P\�VWXG\��7KHLU�FRQWULEXWLRQV�ZHUH�LQYDOXDEOH�DQG�KDYH UHDOO\�RSHQHG XS GLIIHUHQW�UHVHDUFK�

SHUVSHFWLYHV�IRU�PH�WR�H[SORUH�LQ�FRPLQJ�WLPHV���,�ZRXOG�DOVR�OLNH�WR�WKDQ�����RWKHU�VHQLRU�OHYHO�

H[HFXWLYHV� ZKR� WRRN� VRPH� WLPH� RXW� IURP� WKHLU� EXV\� VFKHGXOH� DQG� ILOOHG� XS� P\� VXUYH\�

LQVWUXPHQW��

)XUWKHU� ,� ZRXOG� OLNH� WR� WKDQN� 3URI�� $KDG� �'LUHFWRU� DW� *UDGXDWH� 6FKRRO� RI� 0DQDJHPHQW��

0DOD\VLD���3URI��$QXSDPD�9RKUD��$VVRFLDWH�3URIHVVRU�DW�)06��8QLYHUVLW\�RI�'HOKL���'U� $DVLI�

�$VVLVWDQW�3URIHVVRU�DW�$08���'U�6DQMD\�'KLU���$VVLVWDQW�SURIHVVRU�DW�,,7�'HOKL���'U��6KDELU�

+DNLP� �$VVLVWDQW� SURIHVVRU� DW� 3ULHVW�8QLYHUVLW\�� IRU� WKHLU� FRQVWDQW� IHHGEDFNV� UHODWHG� WR�P\�

UHVHDUFK�LQVWUXPHQW��

7KLV�DFNQRZOHGJPHQW�ZRXOG�QRW�EH�FRPSOHWH�ZLWKRXW�H[WHQGLQJ�P\�WKDQNV�DQG�JUDWLWXGH�WR�

'U��$QLVK�<RXVDI� D�FROOHDJXH�DQG�D�IULHQG��$VVLVWDQW�3URIHVVRU��6FKRRO�RI�%XVLQHVV��/38���+H�

KDV�SURYLGHG�YDOXDEOH�IHHGEDFN�DQG�HQFRXUDJHPHQW� IURP�WLPH�WR� WLPH�DQG� ,�VWLOO� UHPHPEHU�

ZKHQHYHU�,�XVHG�WR�PRYH�IURP�RQH�VWDJH�WR�DQRWKHU�KH�XVHG�WR�DGYLVH�PH�WKDW�LW¶V�QRW�RYHU�XQWLO�

WKH�ODVW�EDOO�LV�ERZOHG� LPSO\LQJ�WKDW�XQWLO WKH�GHJUHH�LV�DZDUGHG��,�ZRXOG�DOVR�OLNH�WR�WKDQN DOO�

RI�P\�UHVHDUFK�FROOHDJXHV�HVSHFLDOO\�0U��5D\HHV�)DURRT�

7KH�OLVW�FRXOG�JR�RQ�DQG�RQ��7KHUH�FRXOG�EH�D�SRVVLELOLW\�WKDW�,�PLJKW�KDYH�PLVVHG�IHZ�QDPHV�

0\�VLQFHUH�WKDQNV�WR�RQH�DQG�DOO
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'HFODUDWLRQ�

$FNQRZOHGJHPHQW

/LVW�RI�7DEOHV

/LVW�RI�)LJXUHV

/LVW�RI�$FURQ\PV�8VHG

���� ,QWURGXFWLRQ� �

���� (PHUJHQFH�RI�%XVLQHVV�0RGHO�,QQRYDWLRQ� �
���� (YROXWLRQ�RI�WKH�%XVLQHVV�0RGHO�&RQFHSW
���� 5HDVRQV�IRU�WKH�H[LVWHQFH�RI�WKH�7HUP�%XVLQHVV�0RGHO �
���� :K\�%XVLQHVV�0RGHO�,QQRYDWLRQ�0DWWHUV �
���� 7KH�6FKRODUO\�3HUVSHFWLYH RQ�%XVLQHVV�0RGHO�,QQRYDWLRQ ��
���� 3XUSRVH�RI�WKH�6WXG\ ��
���� 6WDWHPHQW�RI�WKH�3UREOHP ��
���� 6FRSH�RI�WKH�6WXG\ ��
���� -XVWLILFDWLRQ�RI�WKH�6WXG\ ��
����� 6WUXFWXUH�RI�WKH�7KHVLV� ��

�����5HYLHZ RI�/LWHUDWXUH� ��

���� %XVLQHVV�0RGHO�'HILQLWLRQV�� ��
���� &RPSRQHQWV�RI�%XVLQHVV�0RGHO ��
���� %XVLQHVV�0RGHO�&KDQJHV�DQG�,QQRYDWLRQ ��
���� )DFWRUV�$IIHFWLQJ�%XVLQHVV�0RGHO�,QQRYDWLRQ ��
���� %DUULHUV�WR�%XVLQHVV�0RGHO�,QQRYDWLRQ ��
���� %XVLQHVV�0RGHO�DQG�6WUDWHJ\ ��
���� %XVLQHVV�0RGHO�,QQRYDWLRQ�	�7HFKQRORJLFDO�0DQDJHPHQW ��
���� %XVLQHVV�0RGHO�,QQRYDWLRQ�	�)LUP�3HUIRUPDQFH ��
���� %XVLQHVV�0RGHO�,QQRYDWLRQ�/HDGHUVKLS ��

���� 5HVHDUFK�0HWKRGRORJ\ ��

���� 1HHG�RI�WKH�6WXG\ ��
���� 6FRSH�RI�WKH�6WXG\ ��
���� 5HVHDUFK�2EMHFWLYHV ��
���� 5HVHDUFK�+\SRWKHVHV ��
���� 5HVHDUFK�'HVLJQ�	�0HWKRGRORJ\ ��
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���� 6FDOH�'HYHORSPHQW ��
���� ,WHP�*HQHUDWLRQ�	�6HOHFWLRQ ��

������ &RQWHQW�9DOLGLW\ ��
���� 6FDOH�5HILQHPHQW� ��

������ 3LORW�6WXG\ ��
������ 'DWD�&ROOHFWLRQ ��
������ ([SORUDWRU\�)DFWRU�$QDO\VLV ��
������ &RQILUPDWRU\�)DFWRU�$QDO\VLV ��

���� 6FDOH�(YDOXDWLRQ ��

���� 'DWD�$QDO\VLV� ��
���� 'HVFULSWLYH�6WDWLVWLFV ��
���� +\SRWKHVLV�9DOLGDWLRQ ��

������ +\SRWKHVLV�� ��
������ +\SRWKHVLV�� ���
������ +\SRWKHVLV�� ���
������ +\SRWKHVLV�� ���
������ +\SRWKHVLV�� ���

���� ,PSDFW�RI�7HFKQRORJ\�$FURVV�'LIIHUHQW�,QGXVWULHV� ���

��� 5HVHDUFK�)LQGLQJV ���

��� 2EMHFWLYHV�RI�WKH�6WXG\�	�7KHLU�DFKLHYHPHQW� ���
��� &RQFOXVLRQ ���
��� 0DQDJHULDO�,PSOLFDWLRQV ���
��� /LPLWDWLRQV�RI�WKH�6WXG\ ���
��� )XWXUH�5HVHDUFK ���

%LEOLRJUDSK\ ���

$QQH[XUH�
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7$%/( 7,7/( 3$*(�12
���� 6HOHFWHG�%XVLQHVV�0RGHO�'HILQLWLRQV ��
��� &RPSRQHQWV�RI�%XVLQHVV�0RGHO� ��
��� 5HOLDELOLW\�6WDWLVWLFV ��
��� 5HOLDELOLW\�6WDWLVWLFV� ��
��� 6DPSOLQJ�'LVWULEXWLRQ� ��
��� /LVW�RI�([SHUWV�IRU�&RQWHQW�9DOLGLW\ ��
��� 5HOLDELOLW\�6WDWLVWLFV� ��
��� 5HOLDELOLW\�6WDWLVWLFV� ��
��� .02�DQG�%DUWOHWW
V�7HVW ��
��� &RPPXQDOLWLHV� ��
��� 7RWDO�9DULDQFH�([SODLQHG� ��
��� &RPSRQHQW�0DWUL[ ��
��� 5RWDWHG�&RPSRQHQW�0DWUL[ ��
��� ([WUDFWHG�)DFWRUV�DQG�)DFWRU�1DPLQJ ��
���� 0RGHO�)LW�6XPPDU\� ��
���� 5HOLDELOLW\�6WDWLVWLFV� ��
���� )LQDO�6FDOH ��
��� 'HVFULSWLYH�VWDWLVWLFV�UHVXOWV�IRU�9DOXH�3URSRVLWLRQ ��
��� 'HVFULSWLYH�VWDWLVWLFV�UHVXOWV�IRU�$VVHWV�	�&DSDELOLWLHV ��
��� 'HVFULSWLYH�VWDWLVWLFV�UHVXOWV�IRU�(FRQRPLF�/RJLF� ��
��� 'HVFULSWLYH�VWDWLVWLFV�UHVXOWV�IRU�$FWRUV�LQ�%XVLQHVV�1HWZRUNV ��
��� .02�DQG�%DUWOHWW
V�7HVW ��
��� ,WHP�&RPPXQDOLWLHV ��
��� 7RWDO�9DULDQFH�([SODLQHG� ���
��� &RPSRQHQW�0DWUL[� ���
��� 5RWDWHG�&RPSRQHQW�0DWUL[ ���
���� ([WUDFWHG�)DFWRUV�DQG�WKHLU�,QWHUSUHWDWLRQ� ���
���� &KL�6TXDUH�7HVWV ���
���� .02�DQG�%DUWOHWW
V�7HVW ���
���� ,WHP�&RPPXQDOLWLHV ���
���� 7RWDO�9DULDQFH�([SODLQHG� ���
���� &RPSRQHQW�0DWUL[� ���
���� 5RWDWHG�&RPSRQHQW�0DWUL[ ���
���� ([WUDFWHG�)DFWRUV�DQG�WKHLU�,QWHUSUHWDWLRQ� ���
���� &KL�6TXDUH�7HVWV ���
���� .02�DQG�%DUWOHWW
V�7HVW ���
���� ,WHP�&RPPXQDOLWLHV ���
���� 7RWDO�9DULDQFH�([SODLQHG� ���
���� &RPSRQHQW�0DWUL[� ���
���� 5RWDWHG�&RPSRQHQW�0DWUL[ ���
���� ([WUDFWHG�)DFWRUV�DQG�WKHLU�,QWHUSUHWDWLRQ� ���
���� &KL�6TXDUH�7HVWV ���
���� .02�DQG�%DUWOHWW
V�7HVW ���
���� ,WHP�&RPPXQDOLWLHV ���
���� 7RWDO�9DULDQFH�([SODLQHG� ���
���� &RPSRQHQW�0DWUL[� ���
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���� 5RWDWHG�&RPSRQHQW�0DWUL[ ���
���� ([WUDFWHG�)DFWRUV�DQG�WKHLU�,QWHUSUHWDWLRQ� ���
���� &KL�6TXDUH�7HVWV ���
���� 'HVFULSWLYH�6WDWLVWLFV� ���
���� 0HDQ�5DQNV�DFURVV�LQGXVWULHV ���
���� 7HVW�6WDWLVWLFV� ���
���� ,QIRUPDWLRQ�7HFKQRORJ\�	�%DQNLQJ�0HDQ�5DQNV� ���
���� 7HVW�6WDWLVWLFV� ���
���� %DQNLQJ�	�7HOHFRPPXQLFDWLRQ�0HDQ�UDQNV ���
���� 7HVW�6WDWLVWLFV ���
���� 7HOHFRPPXQLFDWLRQ�	�,QVXUDQFH�0HDQ�5DQNV ���
���� 7HVW�6WDWLVWLFV� ���
���� ,QVXUDQFH�	�3XEOLVKLQJ�0HDQ�5DQNV ���
���� 7HVW�6WDWLVWLFV� ���
���� 3XEOLVKLQJ�	�0HGLD�	�(QWHUWDLQPHQW�0HDQ�5DQNV ���
���� 7HVW�6WDWLVWLFV� ���
���� 0HGLD�	�(QWHUWDLQPHQW�DQG�(GXFDWLRQ�0HDQ�5DQNV ���
���� 7HVW�6WDWLVWLFV� ���
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),*85( 7,7/( 3$*(�12
��� 2FFXUUHQFH�RI�WKH�WHUP�EXVLQHVV�PRGHO �
��� %XVLQHVV�0RGHO�$UWLFOHV�LQ�WKH�%XVLQHVV�0DQDJHPHQW�)LHOG �
��� 7RWDO�QXPEHU�RI�SXEOLFDWLRQV�FRQWDLQLQJ�WKH�WHUP�EXVLQHVV�PRGHO�

LQ�WLWOH
�

��� (YROXWLRQ�RI�EXVLQHVV�PRGHO FRQFHSW �
��� 3HUFHQWDJH�RI�(PSKDVLV�DOORFDWHG�WR�HDFK�LQQRYDWLRQ�W\SH �
��� 2SHUDWLQJ�PDUJLQ�JURZWK �
��� %HQHILWV�FLWHG�E\�EXVLQHVV�PRGHO�LQQRYDWRUV ��
��� %XVLQHVV�0RGHO�&DQYDV ��
��� %XVLQHVV�PRGHO�VWUXFWXUH�DQG�FRPSRQHQWV ��
��� &KDQJH�0RGHOV ��
��� %&*�EXVLQHVV�PRGHO�LQQRYDWLRQ�SURFHVV ��
��� %XVLQHVV�0RGHO�,QQRYDWLRQ�7DNHV�0DQ\�)RUPV ��
��� 7KH�EXVLQHVV�PRGHO�LQQRYDWLRQ�SURFHVV�DQG�WKH�EDUULHU ��
��� %XVLQHVV�/RJLF�WULDQJOH ��
��� 'HSWK�RI�%XVLQHVV�0RGHO�&KDQJHV ��
��� 6WHSV�,QYROYHG�LQ�'HYHORSPHQW�RI�,QVWUXPHQW� ��
��� 6WHSV�LQ�6FDOH�'HYHORSPHQW ��
��� &RQILUPDWRU\�)DFWRU�$QDO\VLV�0RGHO ��
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()$ ([SORUDWRU\�)DFWRU�$QDO\VLV�
&)$ &RQILUPDWRU\�)DFWRU�$QDO\VLV
.02 .DLVHU�0H\HU�2ONLQ
&(2 &KLHI�([HFXWLYH�2IILFHU�
%0, %XVLQHVV�0RGHO�,QQRYDWLRQ�
&22 &KLHI�2SHUDWLQJ�2IILFHU�
&62 &KLHI�6WUDWHJ\�2IILFHU�
%0 %XVLQHVV�0RGHO
7&6 7DWD�&RQVXOWDQF\�6HUYLFHV�
70 7HFK�0DKLQGUD
+&/ +LQGXVWDQ�&RPSXWHUV�/LPLWHG�
+')& +RXVLQJ�'HYHORSPHQW�)LQDQFH�&RUSRUDWLRQ
071/ 0DKDQDJDU�7HOHSKRQH�1LJDP�/LPLWHG
6%, 6WDWH�%DQN�RI�,QGLD
,&,&, ,QGXVWULDO�&UHGLW�DQG�,QYHVWPHQW�&RUSRUDWLRQ�RI�,QGLD�%DQN
31% 3XQMDE�1DWLRQDO�%DQN
+7 +LQGXVWDQ�7LPHV
/,& /LIH�,QVXUDQFH�&RUSRUDWLRQ
$08 $OLJDUK 0XVOLP�8QLYHUVLW\
,,7' ,QGLDQ�,QVWLWXWH�RI�7HFKQRORJ\�'HOKL
'8 'HOKL�8QLYHUVLW\
-18 -DZDKDUODO�1HKUX�8QLYHUVLW\
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7KH�ZD\�RI�GRLQJ�EXVLQHVV� LV�FKDQJLQJ�GD\�E\�GD\�DQG�DW�D�PXFK�JUHDWHU�SDFH��7KH�IDFWRUV�

FRQWULEXWLQJ� WR� WKLV�FKDQJH�DUH� WKH�UDSLG�DGYDQFHPHQWV� LQ� WKH�WHFKQRORJ\�DQG�JOREDOL]DWLRQ���

7KH�FKDQJH�LV�VR�IDVW WKDW�DW�WLPHV��LW�EHFRPHV�LPSRVVLEOH�IRU�VRPH�EXVLQHVVHV�WR�UHVSRQG�DQG�

WKH�RWKHU�PDMRULW\�RI�WKH�ILUPV�ZKLFK�UHVSRQG IDLO�WR�WDNH�WKH�ULJKW�FRXUVH�RI�DFWLRQ� 6R�DV�D�

UHVXOW� RI� WKHVH� FKDQJHV�� PDQDJLQJ� EXVLQHVVHV� KDV� EHFRPH� PXFK� PRUH� VRSKLVWLFDWHG� DQG�

FRPSOLFDWHG��(�J��1RNLD�ZKLFK�ZDV�RQH�RI WKH�OHDGLQJ�FHOO�SKRQH�PDQXIDFWXUHUV�LQ�WKH�ZRUOG�

IRU� DURXQG� ��� \HDUV�� IRXQG KDUG� WR� VXUYLYH� DV� LW� KDV� QRW� EHHQ� DEOH� WR� UHVSRQG� WR� WKH�

WHFKQRORJLFDO�FKDQJHV�OLNH�LWV�DUFK�ULYDOV��6DPVXQJ�DQG�6RQ\��

6R�PDQ\�FRPSDQLHV�KDYH�YDQLVKHG�RYHU�WKH�ODVW�GHFDGH�DQG�PDQ\�RWKHU�KDYH�PHUJHG�RU�KDYH�

HLWKHU�EHHQ�DFTXLUHG�E\�WKH�FRPSHWLWRUV��0DQDJHUV�DQG�UHVHDUFKHUV�DFURVV�WKH�JOREH�DUH WU\LQJ�

WR� ILQG�RXW� WKH�RSWLPDO�ZD\�RI� UHVSRQGLQJ� WR� WKHVH�FKDQJHV�DQG� WKXV� WKH� IRFXV�RQ�EXVLQHVV�

PRGHOV�KDV�LQFUHDVHG�E\�OHDSV�DQG�ERXQGV�0DQDJHU¶V VNLOOV�DUH�EHLQJ�FRQWLQXRXVO\�SXW�XQGHU�

WHVW� GXH� WR� WKHVH� UDSLG� FKDQJHV�� 6R� DV� D� UHVXOW� RI� WKHVH� QDVW\� FKDQJHV� WKH� LVVXHV� RI�

WUDQVIRUPDWLRQ� RI� EXVLQHVV�PRGHOV� DQG� GLVUXSWLYH� LQQRYDWLRQV KDV� FRPH� WR� D� OLPH� OLJKW� IRU�

YDULRXV�DFDGHPLFLDQV�DQG�PDQDJHUV�DURXQG�WKH JOREH�

%XVLQHVVHV�UHVSRQG�WR�WKHVH�FKDQJHV�E\�IUDPLQJ�QHZ�VWUDWHJLHV�DQG�SODQV��7KH�PDLQ�TXHVWLRQ�

SRVHG�WR�EXVLQHVV�VFKRODUV�DQG�UHVHDUFKHUV�QRZ�GD\V�LV�ZK\�VRPH�FRPSDQLHV�IDLO�DQG�RWKHUV�

VXUYLYH� WKLV� UDSLG� WHFKQRORJLFDO� HYROXWLRQ��7KH� DQVZHU� WR� WKLV� TXHVWLRQ� OLHV� LQ� WKH� IDFW� WKDW�

VXFFHVVIXO�FRPSDQLHV�FKDQJH� WKHLU�EXVLQHVV�PRGHOV�RYHU� WLPH��&RPSDQLHV� OLNH� WKDW�RI� ,%0�

DQG�;HUR[�DUH�YHU\�JRRG�H[DPSOHV�RI�KRZ�WHFKQRORJ\�KDV�FRPSOHWHO\�UHVKDSHG�WKH�EXVLQHVV�

PRGHOV��,%0�LQ�IDFW ZHQW�WKURXJK�PDQ\�EXVLQHVV�PRGHO�FKDQJHV�VXFK�DV�JHWWLQJ�WKHLU�KDQGV�

RQ FRPSDQLHV�OLNH�3:&
V�FRQVXOWLQJ�EXVLQHVV���������6366���������.HQH[D���������FUHDWLRQ�

RI�LQGHSHQGHQW�FRPSDQLHV�OLNH�/H[PDUN���������DQG�VHOOLQJ�RII�SURGXFW�OLQHV�OLNH�7KLQN3DG�

WR� /HQRYR� ������ DQG� QRZ� DJDLQ� VKLIWLQJ� WKHLU� EXVLQHVV� WR� UHVHDUFK� DQG� FORXG� FRPSXWLQJ

�:LNLSHGLD���

,I� \RX� DVN� DQ\�PDQDJHU� URXQG� WKH� JOREH� WR� OLVW� GRZQV� WKH� SRVVLEOH� IDFWRUV� IRU� FKDQJHV� LQ�

EXVLQHVV� PRGHOV� RYHU� WLPH�� KH� ZLOO� SXW� WHFKQRORJ\� ULJKW� RQ� WKH� WRS� IURQW� RI� WKDW� OLVW��

7HFKQRORJ\�KDV�DOZD\V�FKDOOHQJHG�WKH�WUDGLWLRQDO�PHDQV�RI�GRLQJ�EXVLQHVV�E\�EULQJLQJ�QHZ�

DQG�LQQRYDWLYH�ZD\V�RI�GRLQJ�WKH�VDPH�WKLQJV��$W�WKH�VDPH�WLPH�WHFKQRORJ\�KDV�WKUHDWHQHG�

WKH�GRPLQDQFH�RI�ROG�DQG�JLDQW�ILUPV�E\�GLVUXSWLQJ�WKHLU�EXVLQHVV�PRGHOV�
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$� UHFHQWO\ SXEOLVKHG� UHSRUW� IURP� 7KH� (FRQRPLVW� LQWHOOLJHQFH 8QLW� ������� LQ� ZKLFK� WKH\�

VXUYH\HG�������VHQLRU�PDQDJHUV�ZRUOGZLGH�IRXQG�WKDW�H[HFXWLYHV�GRQ¶W�SUHIHU�QHZ�SURGXFWV�

DQG�VHUYLFHV�DV�VRXUFH�RI�IXWXUH�FRPSHWLWLYH�DGYDQWDJH�EXW�QHZ�EXVLQHVV�PRGHOV��$�VLPLODU�

W\SH� RI� VWXG\� ZDV� FRQGXFWHG� E\� ,%0� LQ� ZKLFK� WKH\� WRRN� WKH� UHVSRQVH� RI� PRUH� WKDQ� ����

FRUSRUDWH�DQG�SXEOLF�VHFWRU�OHDGHUV�WKURXJKRXW�WKH�ZRUOG�RQ WKH�VXEMHFW�RI�LQQRYDWLRQ��2QH�RI�

WKH�NH\�ILQGLQJV�IURP�WKH�VXUYH\�ZDV�WKDW�GXH�WR�LQWHQVLYH�JOREDO�SUHVVXUHV�WKH IRFXV�RI�WRS�

H[HFXWLYHV�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQV�IURP�WKH�WRS�H[HFXWLYHV�KDV�LQFUHDVHG�DQG�UHDFKHG�

PXFK�KLJKHU�WKDQ�H[SHFWHG�EHIRUH �,%0���������7KHUHIRUH�LW�LV�FOHDU�WKDW�FRPSDQLHV�NQRZ�WKH�

SHUNV� RI� EXVLQHVV�PRGHO LQQRYDWLRQ DQG� DUH� WKXV� JLYLQJ� ORWV� RI� LPSRUWDQFH� WR� WKH� EXVLQHVV�

PRGHOV��

$QRWKHU�KLJKOLJKW�RI�WKH�VWXG\�ZDV�WKDW�FRPSDQLHV�ZKR�RXWSHUIRUPHG�WKHLU�ULYDOV�DQG�ZKRVH�

RSHUDWLQJ�PDUJLQV�KDYH�JURZQ�DW�D�PXFK�JUHDWHU�SDFH�VLQFH�ODVW�ILYH�\HDUV�ZHUH�SXWWLQJ�WZLFH�

DV PXFK� IRFXV� RQ� WKH� EXVLQHVV� PRGHOV� DV� WKH� XQGHUSHUIRUPLQJ� FRPSDQLHV� RU� WKHLU� SHHUV��

6XFFHVVIXO� EXVLQHVV� PRGHO� FKDQJHV� FDQ� VHUYH� DV� D� FRPSHWLWLYH� DGYDQWDJH�� (�J� WKH� PDLQ�

FDWDO\VW�EHKLQG�'HOO¶V�JURZWK�DQG�VXFFHVV�KDV�EHHQ�LWV�GLUHFW�VHOOLQJ�PRGHO��7KH�0RGHO ZDV�

VR�HIILFLHQW�DQG�SRZHUIXO�WKDW�'HOO¶V ULYDOV�IRXQG�LW�YHU\�KDUG�WR�LPLWDWH�DQG�WKXV�LW�QRW�RQO\�

JDYH�'HOO D� XQLTXH� SRVLWLRQ� LQ� SHUVRQDO� FRPSXWHU� LQGXVWU\� EXW� DOVR� VHUYHG� DV� D� GLVWLQFWLYH�

FRPSHWLWLYH�DGYDQWDJH��$�JRRG�H[DPSOH�RI�EXVLQHVV�PRGHO� LQQRYDWLRQ�FDQ�EH� WKDW�RI� ,%0��

$IWHU� IDFLQJ�D�VHYHUH�ILQDQFLDO�FULVLV� LQ� WKH�HDUO\�����V� WKH�ILUP�FKDQJHG� LW�EXVLQHVV�PRGHO�

DQG�VKLIWHG�LWV�IRFXV�IURP�EHLQJ�D�VXSSOLHU�RI�KDUGZDUH�WR�EHFRPLQJ�D�VHUYLFH�SURYLGHU��7KLV�

FKDQJH�LQ�EXVLQHVV�PRGHO�FRQWULEXWHG�DOPRVW�PRUH�WKDQ�KDOI�RI�,%0¶V�����ELOOLRQ�LQ�UHYHQXHV�

LQ�������$PLW�	�=RWW���������

7KH�PDLQ� SXUSRVH� RI� WKLV� UHVHDUFK�ZRXOG� EH� WR� H[DPLQH� KRZ� WHFKQRORJ\� GLVUXSWV� WKH�ZD\�

EXVLQHVV� LV� GRQH�DQG�KRZ� LQ� WXUQ� FRPSDQLHV� DUH� FKDQJLQJ� WKHLU�EXVLQHVV�PRGHOV� WR� UHPDLQ�

FRPSHWLWLYH� LQ� WKH�PDUNHW��9DULRXV� LQGXVWULHV ZLOO� EH� DQDO\VHG� KRZ� WKHLU� EXVLQHVV�PRGHOV�

KDYH�EHHQ�FKDQJHG�E\� WKH� WHFKQRORJ\�DQG�KRZ� LW�KDV�DIIHFWHG� WKHLU�ZD\�RI�GRLQJ�EXVLQHVV��

)LQDOO\� ZH�ZRXOG� DOVR� ORRN� DW� WKH� UROH RI� WRS� PDQDJHPHQW� ZKHQ� LW� FRPHV� WR� WDLORULQJ� DQ�

HIILFLHQW� EXVLQHVV�PRGHO�ZKLFK� FDQ� KDQGOH� DOO� FRPSHWLWLYH� IRUFHV� EHFDXVH� WRS�PDQDJHPHQW�

KDV�D�YHU\�VLJQLILFDQW�UROH LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ��7RS�PDQDJHPHQW�LV�WKH�PDMRU�IRUFH�

LQ� VKDSLQJ� WKH� VWUDWHJLHV� RI� WKH� FRPSDQ\� DQG� PRVW� LPSRUWDQWO\� GHYHORSLQJ� DQ� HIILFLHQW�

EXVLQHVV�PRGHO�NHHSLQJ�LQ�PLQG�WKH�FRPSDQLHV�YLVLRQ��$PLW�	�=RWW���������
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'XULQJ�WKH�ODVW�WZR�GHFDGHV�WKHUH�KDV�EHHQ�D�WUHPHQGRXV�VXUJH�LQ�WKH�OLWHUDWXUH�RQ�EXVLQHVV�

PRGHOV�� 7KH� QXPEHU� RI� SXEOLFDWLRQV� FLWLQJ� EXVLQHVV� PRGHOV� KDV� LQFUHDVHG� WR� D� GUDPDWLF�

H[WHQW�� EXW� VWLOO� VFKRODUV� GR� QRW� FRQFXU� RQ�ZKDW� D� EXVLQHVV�PRGHO� LV�� DV� WKH� WHUP� EXVLQHVV�

PRGHO�LV�D�UHODWLYHO\�\RXQJ�SKHQRPHQRQ��

$Q�HQTXLU\�LQ�EXVLQHVV�VRXUFH�SUHPLHU��D�IRUHPRVW�HOHFWURQLF�GDWDEDVH�IRU�EXVLQHVV�PDJD]LQHV�

DQG� VFKRODUO\�EXVLQHVV� MRXUQDOV�� LOOXVWUDWHV� WKDW� WKH� WHUP�EHFDPH�YLVLEOH� LQ������ LQ� WKH� WLWOH�

DQG� WKH� DEVWUDFW� RI� D� SDSHU� $FFRXQWLQJ� 5HYLHZ� �-RQHV�� ������� )LJXUH� �� VKRZV�� EXVLQHVV�

VRXUFH� SUHPLHU� GDWDEDVH� RI� VFKRODUO\� EXVLQHVV� MRXUQDOV�� WKH� ERWWRP� RI� H[SUHVVLRQ� EXVLQHVV�

PRGHOV�KDV�WDNHQ�SODFH�LQ�WKH�����V�ZLWK�����RFFXUUHQFHV�LQ�DEVWUDFWV�DQG����DSSHDUDQFH�LQ�

SHHU�UHYLHZHG�DUWLFOHV�LQ�WKH�\HDU������

)LJXUH������2FFXUUHQFH�RI�WKH�WHUP�EXVLQHVV�PRGHO���6RXUFH�2VWHUZDOGHU�$�������

Ϭ

ϮϬ

ϰϬ

ϲϬ

ϴϬ

ϭϬϬ

ϭϮϬ

ϭϰϬ

ϭϲϬ

ϭϵϵϱ ϭϵϵϲ ϭϵϵϳ ϭϵϵϴ ϭϵϵϵ ϮϬϬϬ ϮϬϬϭ ϮϬϬϮ ϮϬϬϯ

KĐĐƵƌŶĂĐĞ�ŝŶ�ĂďƐƚƌĂĐƚ

KĐĐƵƌƌĞŶĐĞ�ŝŶ�ƚŝƚůĞ

KĐĐƵƌĂŶĐĞ�ĂƐ�<ĞǇǁŽƌĚ
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*KD]LDQL�	�9HQWUHVFD���������FRQGXFWHG�D�KXQW�XVLQJ�WKH�$%,�,1)250�GDWDEDVH DQG�IRXQG�

������SXEOLFDWLRQV�WKDW�LQFOXGHG WKH�WHUP�EXVLQHVV�PRGHO��$PRQJ�WKHVH�����ZHUH�SXEOLVKHG�

LQ� WKH� SHULRG� ��������� DQG� WKH� RXWVWDQGLQJ� �������� EHORQJHG� WR� WKH� SHULRG� �����������

VLJQLI\LQJ�D�KLJK�OHYHO�RI�LQFUHDVH� =RWW��$PLW 	 0DVVD��������H[WHQGHG�WKH�VDPH�VWXG\�XVLQJ�

(%6&2� KRVWV� GDWDEDVH� WR� ������ 7KH\� IRXQG� WKDW� XQWLO 'HFHPEHU� ����� WKH� WHUP� EXVLQHVV�

PRGHO� KDV� EHHQ� LQFRUSRUDWHG� LQ� ������ DUWLFOHV� LQ� DFDGHPLF� MRXUQDOV�ZKLOH� DV IURP������ WR�

'HFHPEHU������� WKH� WHUP�KDV�EHHQ�PHQWLRQHG� LQ�������GRFXPHQWV��$� VLPLODU�NLQG�RI� WUHQG�

ZDV�IROORZHG�E\�WKH�QRQ�DFDGHPLF�DUWLFOHV �&KULVWRSK��5DSKDHO��	�/RUHQ]R���������

3Q$- $UWLFOHV�SXEOLVKHG�LQ�QRQ�DFDGHPLF�MRXUQDOV��3$- �$UWLFOHV�SXEOLVKHG�LQ�DFDGHPLF�-RXUQDOV

)LJXUH������%XVLQHVV�0RGHO�$UWLFOHV�LQ�WKH�%XVLQHVV�0DQDJHPHQW�)LHOG��6RXUFH��=RWW��$PLW��

	�0DVV�������

$�VLPLODU�DWWHPSW�ZDV�PDGH�LQ�WKLV�VWXG\�XVLQJ�(%6&2�KRVW�GDWD�EDVH�DQG�LW�ZDV�IRXQG�WKDW�

IURP�-DQXDU\������WR�2FWREHU������WKHUH�DUH�DOWRJHWKHU�����DUWLFOHV�KDYLQJ�WKH�WHUP EXVLQHVV�

PRGHO LQ� WKH� WLWOH�� � 7KH� UHVHDUFK� VKRZV� ���� DUWLFOHV� LQ� \HDU� ������ ���� DUWLFOHV� LQ� WKH� \HDU�

����������DUWLFOHV�LQ�\HDU�����������DUWLFOHV�LQ�\HDU�����������DUWLFOHV�LQ�\HDU������DQG�����

DUWLFOHV�XS�WR����2FWREHU�LQ�\HDU������KDG�WHUP EXVLQHVV�PRGHO LQ�WKH�WLWOH��)LJXUH�������
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)LJXUH� ����� 7RWDO� QXPEHU� RI� SXEOLFDWLRQV� FRQWDLQLQJ� WKH� WHUP� EXVLQHVV� PRGHO� LQ� WLWOH�

�(%6&2�

0DQ\�VFKRODUV�DUJXH�WKDW�WKH�GHYHORSPHQW�RI�WKH�EXVLQHVV�PRGHO�FRQFHSW��DQG�WKH�ZLGH�XVH�RI�

WKH�FRQFHSW�PD\�ZHOO�KDYH�EHHQ�GULYHQ�E\�WKH�LQLWLDWLRQ�RI�WKH�LQWHUQHW��$PLW�	�=RWW���������

UDSLG�JURZWK�LQ�HPHUJLQJ�PDUNHWV�DQG�LQWHUHVW�LQ�³ERWWRP�RI�WKH�S\UDPLG´�LVVXHV��3UDKDOG�	�

+DPHO�� ������ 3UDKDOG� 	� +DPHO�� ������ +DUW	&KULVWHQVHQ�� �����6HHORV� 	� 0DLU�� ������

7KRPSVRQ�	�0DFPLOODQ������� DQG�WKH�H[SDQGLQJ�LQGXVWULHV�DQG�RUJDQL]DWLRQV�GHSHQGHQW�RQ�

SRVW�LQGXVWULDO�WHFKQRORJLHV�3HUNPDQQ�	�6SLFHU�������

7KH� PDLQ� IDFWRUV� UHVSRQVLEOH� IRU� WKH� UHJUHVVLYH� XVH� RI� EXVLQHVV� PRGHO� LQFOXGH� EXGGLQJ

NQRZOHGJH�PDUNHW�� WKH� LQWHQVLILFDWLRQ�RI� WKH� LQWHUQHW� DQG�H�FRPPHUFH�� WKH�RXWVRXUFLQJ�DQG�

RII�VKRULQJ�PDQ\�EXVLQHVV�DFWLYLWLHV��DQG� WKH�VWUHDPOLQLQJ�RI� WKH� ILQDQFLDO�VHUYLFHV� LQGXVWU\�

DURXQG� WKH� JOREH �7HHFH�� ������� � 2Q� WKH� RWKHU� KDQG� &KHVEURXJK DUJXHV� WKDW� ³D� PHGLRFUH�

WHFKQRORJ\� SXUVXHG� ZLWKLQ� D� JUHDW� EXVLQHVV� PRGHO� PD\� EH� PRUH� YDOXDEOH� WKDQ D� JUHDW�

WHFKQRORJ\� H[SORLWHG� YLD� D� PHGLRFUH� EXVLQHVV� PRGHO�´�&KHVEURXJK�� ������� 7KLV� GHILQLWLRQ�

KLJKOLJKWV�WKH�LPSRUWDQFH�RI�EXVLQHVV�PRGHOV�LQ�WRGD\¶V�FKDQJLQJ�ZRUOG���7KH�UHVHDUFKHU�KDV�

WULHG�WR�HVWDEOLVK�WKDW�RQO\�DQ�HIILFLHQW�WHFKQRORJ\�FDQQRW�JXDUDQWHH�VXFFHVV�WR�D�ILUP��:KDW�

PDWWHUV�LV�KRZ�\RX�VXUURXQG�WKDW�WHFKQRORJ\�ZLWK�DQ�HIILFLHQW�EXVLQHVV�PRGHO��
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*RLQJ�WKURXJK�ZKDWHYHU�OLWHUDWXUH�LV� WKHLU�RQ�EXVLQHVV�PRGHOV�� LW� LV�HYLGHQW� WKDW� WKH�FRQFHSW�

KDV�UHDOO\�SURJUHVVHG�RYHU�WKH�ODVW�WZR�GHFDGHV��:HVWHUOXQG�������:LUW]����������5HVHDUFKHUV�

KDYH�LGHQWLILHG�WKUHH�IRUHPRVW SKDVHV�GXULQJ�ZKLFK�WKH�WHUP�µEXVLQHVV�PRGHO¶�KDV�EHHQ�XVHG�

RU� UDWKHU� KDV� HYROYHG�� 7KH� YHU\� ILUVW� SKDVH� VWUHVVHG� RQ� LQWUDRUJDQL]DWLRQDO� DVSHFWV� GXULQJ�

����¶V� DQG� ����¶V�� 'XULQJ� WKDW� SHULRG� EXVLQHVV� PRGHO� ZDV� DYDLOHG� WR� PRGHO� LQWHUQDO�

VWUXFWXUHV�� IXQFWLRQV�� SURFHVVHV�� RSHUDWLRQV� WDVNV� DQG� FRPPXQLFDWLRQ� 7KLV� ZDV� GRQH� WR�

VXSSRUW�URXWLQH�ZRUN�DQG�GHFLVLRQ�PDNLQJ��5HVHDUFKHUV�VHH�WKLV�DV�D�WHFKRORJLFDO�SKDVH�ZKLFK�

VWUHVVHG�RQ�V\VWHP�EXLOGLQJ�DQG�V\VWHP�PRGHOLQJ��:LUW]���������

)LJXUH� ����� (YROXWLRQ� RI� EXVLQHVV� PRGHO FRQFHSW�� �6RXUFH�� :HVWHUOXQG� ������ S�� ���� DQG�

�:LUW]�������S�������

,Q�WKH�HUD�RI�����V�EXVLQHVV�FRPPXQLFDWLRQ�ZKHUH�IDFLOLWDWHG�E\�WKH�DGYHQW�RI�LQWHUQHW�DQG�VR�

EXVLQHVV�PRGHOV�ZHUH�VXEMXJDWHG�E\�WKH�HPHUJHQFH�RI�LQWHUQHW��7KH�VXGGHQ�DQG�KXJH�VXFFHVV�

RI�LQWHUQHW�OLQNHG�EXVLQHVV�PRGHOV SURYRNHG�VFKRODUV�WR�XQGHUVWDQG�WKHLU�YDOXH�VWUXFWXUH��7KLV�

ZDV�DQ�LQWHUHVWLQJ�SKDVH�LQ�WKH�VXEMHFW�RI�EXVLQHVV�PRGHOV�DV�LW�PRYHG�WRZDUGV�YDOXH�FUDIWLQJ�

SURFHVVHV�� $V� D� UHVXOW� RI� DOO� WKHVH� HYHQWV� DQ� HQWLUH� QRYHO� EUDQFK� RI� EXVLQHVV� PRGHOV� ZDV�

PRXOGHG��ZHVWHUOXQG���������0DJUHWWD��������LV�RI�WKH�RSLQLRQ�WKDW�ZLWK�WKH�DGYHQW�RI�H�WHFK�

JXUJOH�EXVLQHVV�PRGHOV�UHFHLYHG�ORDGV�RI�DSSUHFLDWLRQ�



ϳ

7KH�VWUDWHJ\�DQG�H[WHUQDO�YDOXH�QHWZRUN�SHUVSHFWLYH�HYROYHG�PDLQO\�GXULQJ�WKH�ODVW�GHFDGH��

7KLV� KDV� UHVXOWHG� LQ� D� ELJ� IRFXV VKLIW� LQ� EXVLQHVV�PRGHOV� WR� LQFOXGH� H[WHUQDO� UHVRXUFHV� DQG�

UHODWLRQVKLSV��:HVWHUOXQG���������7KLV�JLYHV�D�VLPSOH�LPSOLFDWLRQ�IURP�ILUP�FHQWULF�YLHZ�XQLW�

RI�DQDO\VLV�KDV� VKLIWHG� WRZDUGV�QHWZRUN�YLHZ�� ,W� LV� LPSRUWDQW� WR�QRWH� WKDW� WKH�XQLW� LV�QRW�DV�

VLPSOH� DV� LW� ZDV� LQ� ����V� ZKLFK� LQFOXGHG� D� VLQJOH� FRPSDQ\� EXW� UDWKHU� LW� LV� D� QHWZRUN� RI�

VXSSOLHUV�� PDQXIDFWXUHUV�� SDUWQHUV�� FXVWRPHUV� DQG� LQYHVWRUV� �6FKZHL]HU�� ������ )LJXUH� ����

JLYHV�D�EULHI�RYHUYLHZ�RI�WKH�HYROXWLRQ�RI�EXVLQHVV�PRGHO�FRQFHSW��

����5($6216�)25�7+(�(;,67(1&(�2)�7+(�7(50�³%86,1(66�02'(/

$FFRUGLQJ�WR�6KDIHU�HW�DO����������GXULQJ�WKH�GRW�FRP�HUD�PLOOLRQV�RI�GROODUV�ZHUH�UDLVHG�IURP�

YHQWXUH� FDSLWDOLVWV� DQG� PDQ\� IODZHG� EXVLQHVV� PRGHOV� ZHUH� IXQGHG�� 8QGHUVWDQGLQJ� WKH�

PHDQLQJ� DQG� EDVLFV� RI� EXVLQHVV� PRGHO� KDV� EHFRPH� D� JUDYH� FRQFHUQ� IRU� WKH� PDQDJHPHQW�

SURIHVVLRQDOV� DQG� VFKRODUV�� 6FKRODUV� DUJXH� WKDW� WKH� SUREOHP� GRHVQ¶W� OLH� ZLWK� WKH� WHUP�

µEXVLQHVV� PRGHO¶� EXW� LWV� ODFN� RI� XQGHUVWDQGLQJ� DQG� PLVXVH�� ,QIRUPDWLRQ� FRPPXQLFDWLRQ�

WHFKQRORJ\�FRPPRQO\�EUDQGHG�DV�,&7�DQG�WKH�LQWHUQHW�DUH�WKH�WZR�PDLQ�GULYLQJ�IRUFHV�EHKLQG�

WKH�ZLGH�DQG�ULJRURXV�XVH�RI�WKH�WHUP�µEXVLQHVV�PRGHO¶��7KH�HPHUJHQFH�RI�EURDGHU�UDQJH�RI�

EXVLQHVV�QHWZRUNV�DQG�EXVLQHVV�VWUDWHJLHV�FDQ�EH�DWWULEXWHG�WR�WKH�VRSKLVWLFDWLRQ�RI�WHFKQLFDO�

DQG� RUJDQL]DWLRQDO� QHWZRUNLQJ�� ,Q� RUGHU� WR� PHHW� WKH� FKDOOHQJHV� RI� LQIRUPDWLRQ� DJH� DQG�

WHFKQRORJ\� WKH� LQGXVWULDO� DJH�RI�GRLQJ�EXVLQHVV� EHFDPH�PLVHUDEO\� LQDGHTXDWH� �6NHUODYDM� HW�

DO���������9HQNDWUDPDQ�DQG�+HQGHUVRQ���������

$FFRUGLQJ�WR�+DPHO��������WKH�KLJK�FDSLWDOL]DWLRQ�OHYHOV�VHHQ�WKURXJKRXW�����¶V�LQ�6LOLFRQ�

9DOOH\� OHG� WR� WKH� HPHUJHQFH� RI� EXVLQHVV�PRGHOV�PRUH� WKDQ� WKDW� WKDW� RI� WKH� DELOLW\� RI� WKHLU�

YLYLG� YLVLRQDULHV�� 2Q� WKH� RWKHU� KDQG� $XIDK� ������� H[SODLQV� EXVLQHVV� PRGHO� DV� WKH� PDLQ�

GULYLQJ�IRUFH�EHKLQG�WKH�VXFFHVV�RI�FRPSDQLHV�OLNH�0LFURVRIW��:DOPDUW��H%D\�DQG 6RXWKZHVW�

$LUOLQHV��0DQ\�RWKHU�UHVHDUFKHUV�KDYH�H[SODLQHG�EXVLQHVV�PRGHO�DV�WKH�ZD\�RI�GRLQJ�EXVLQHVV�

�*LOEHUW� HW� DO��� ������ -RKQVRQ�� ������ .LP� DQG� 0DXERUJQH�� ������ 6FKZDOP� HW� DO��� ��������

6RPH�RI�WKH�SLRQHHU�FRPSDQLHV�LQ�PDQDJHPHQW�FRQVXOWLQJ�OLNH�0F.LQVH\�	�&RPSDQ\��%DLQ�

	�&RPSDQ\� DQG� WKH� %RVWRQ�&RQVXOWLQJ�*URXS DOVR� RIIHU� VHUYLFHV� LQ� WKH� ILHOG� RI� EXVLQHVV�

PRGHO� LQQRYDWLRQ�� $FFRUGLQJ� WR� ,%0� �������PDQ\� WRS� QRWFK�PXOWLQDWLRQDOV� DFWLYHO\� VHHN�

DGYLFH�DV�KRZ�WR�LQQRYDWH�WKHLU�EXVLQHVV�PRGHOV���7KLV�SRLQWV�RXW�WR�WKH�IDFW�WKDW�GHVSLWH�EHLQJ�

ORZ�LQ�XQGHUVWDQGLQJ�WKHUH�LV�D�KLJK�OHYHO�RI�LPSRUWDQFH�EHLQJ�DWWULEXWHG�WR�WKH�WHUP�µEXVLQHVV�

PRGHO¶��
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6LQFH�SUH�FODVVLFDO�WLPHV�EXVLQHVV�PRGHO�KDYH�EHHQ�SDUW�RI�HFRQRPLF�DFWLYLW\�EXW�WKH�FRQFHSW�

JDLQHG�PRPHQWXP�PDLQO\�ZLWK� WKH� DGYHQW� RI� LQWHUQHW� LQ� ��¶V��$V� DOUHDG\� GLVFXVVHG� DERYH�

WKHUH�KDV�EHHQ�D�KXJH�VXUJH�LQ�WKH�DFDGHPLF�OLWHUDWXUH�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ��'HVSLWH�

WKLV�VXUJH�WKHUH�DUH�VWLOO�PDQ\�XQDQVZHUHG�TXHVWLRQV�EXW�EH\RQG�DQ\�GRXEW�DOO�RI�WKH�PDQJHUV��

EXVLQHVVPHQ�DQG�UHVHDUFKHUV�LQ� WKH�ILHOG�RI�PDQDJHPHQW�VHHP�WR�XQDQLPRXVO\�DJUHH�RQ�WKH�

JURZLQJ�LPSRUWDQFH��DSSOLFDELOLW\�DQG�UHOHYDQFH�RI�WKH�FRQFHSW�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�

�$PLW�	=RWW��������%DVKLU�	�9HUPD��������

(FRQRPLVW� LQWHOOLJHQFH� XQLW� FRQGXFWHG� D� VXUYH\� LQ� ����� ZLWK� WKH� DLP� RI� DQVZHULQJ� WKH�

TXHVWLRQ��:LOO�EXVLQHVV�PRGHO�LQQRYDWLRQ�EH�LPSRUWDQW�LQ�����"�7KH�UHSRUW�FDPH�XS�ZLWK�WKH�

DQVZHU�ZKLFK�LV�DV��µ:RUOGZLGH��PRUH�UHVSRQGHQWV�LGHQWLI\�QHZ�EXVLQHVV�PRGHOV�DV�D�JUHDWHU�

VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJH�WKDQ�QHZ�SURGXFWV�DQG�VHUYLFHV��3URGXFWV�PDWWHU� RI�FRXUVH��

EXW�DV�D�VRXUFH�RI�ODVWLQJ�FRPSHWLWLYH�DGYDQWDJH��WKH\�DUH�YXOQHUDEOH�WR�UHSOLFDWLRQ¶��%XVLQHVV�

������ (FRQRPLVW� ,QWHOOLJHQFH� 8QLW�� ��� �� H[HFXWLYHV� VDLG� WKDW� LQ� ����� EXVLQHVV� PRGHO�

LQQRYDWLRQ�ZRXOG�EH�D�VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJH��$�VLPLODU�W\SH�RI�D�VXUYH\�FRQGXFWHG�

LQ������E\� WKH�VDPH�FRPSDQ\�KLJKOLJKWHG� WKDW�EXVLQHVV�PRGHO� LQQRYDWLRQ�KDV�EHHQ�SXVKHG�

ULJKW� XS� LQ� WKH� SULPDF\� OLVW� RI� ILUPV�� 7KH� UHSRUW� IXUWKHU� KLJKOLJKWHG� WKDW� H[HFXWLYHV� SUHIHU�

EXVLQHVV� PRGHO� LQQRYDWLRQ� DV� D� VRXUFH� RI� FRPSHWLWLYH� DGYDQWDJH� UDWKHU� WKDQ� SURGXFW�

LQQRYDWLRQ�� �%DVKLU��<RXVDI�	�9HUPD� �������E\�PHDQV�RI� D� FDVH� VWXG\�RQ�8EHU�KDYH� DOVR�

KLJKOLJKWHG�KRZ�EXVLQHVV�PRGHO�LQQRYDWLRQ�FDQ�VHUYH�DV�D�FRPSHWLWLYH�DGYDQWDJH��

,%0� FDPH� XS� ZLWK� D� VWXG\� WLWOHG� µ([SDQGLQJ� WKH� LQQRYDWLRQ� KRUL]RQ¶� LQ� ����� DQG� DQ�

H[WHQVLRQ�RI�WKH�VDPH�VWXG\�ZDV�GRQH�LQ�������KLJKOLJKWHG�WKDW�&(2¶V�VSHQG�DOPRVW������RI�

WKHLU� YDOXDEOH� WLPH� LQ� HIIRUWV� WR� LQQRYDWH� EXVLQHVV� PRGHOV� �)LJXUH� ������ � 7KH� &(2¶V� ZKR�

GLGQ¶W� HDUOLHU� VHH� D� UHDVRQ� WR� VSHQG� WLPH� DQG� IRFXV� RQ� EXVLQHVV�PRGHO� LQQRYDWLRQ� VHHP� WR�

EHOLHYH� WKDW� WLPH�KDV� FRPH� WR�KDYH�D� ORRN� DW� LW��7KH� VWXG\�DOVR�KLJKOLJKWHG� WKDW� FRPSDQLHV�

ZKLFK�KDYH�SXW�PRUH�HPSKDVLV�RQ�EXVLQHVV�PRGHO� LQQRYDWLRQ�KDYH�JURZQ�KLJKHU�RSHUDWLQJ�

PDUJLQV� WKDQ� FRPSDQLHV�ZKLFK� KDYH� QRW� �)LJXUH� ������ �$PRQJ� WKH�&(2¶V� VXUYH\HG� LQ� WKH�

VWXG\� VRPH� ��� �� EHOLHYH� WKDW� HYHQ� FKDQJHV� LQ� FRPSHWLWRU¶V� EXVLQHVV� PRGHO� ZRXOG� EULQJ�

FKDQJHV� LQ� WKH� ZKROH� LQGXVWU\�� 7KHUHIRUH� FRPSDQLHV� VSHQG� FRQVLGHUDEOH� WLPH�� HQHUJ\� DQG�

HIIRUWV� LQ�RUGHU�WR�EH�WKH�ILUVW�RQHV�ZKR�GULYH�WKH�FKDQJH�DQG�EH�D�FRPSHWLWLYH�WKUHDW�UDWKHU�

WKDQ�EHLQJ�WKH�RQHV�ZKR�ZLOO�IROORZ�WKH�FKDQJH��



ϵ

)LJXUH������3HUFHQWDJH�RI�(PSKDVLV�DOORFDWHG�WR�HDFK�LQQRYDWLRQ�W\SH���6RXUFH��,%0���������

)LJXUH������2SHUDWLQJ�PDUJLQ�JURZWK��6RXUFH��,%0�������



ϭϬ

7KH�UHSRUW�KDV�DOVR�KLJKOLJKWHG� WKDW�EXVLQHVV�PRGHO� LQQRYDWLRQ�ZLOO�KDYH�D�KXJH� LPSDFW�RQ�

WKH�FRVW�UHGXFWLRQ�DQG�VWUDWHJLF�IOH[LELOLW\��)LJXUH�������7KH�&(2¶V�UDQNLQJ�KLJKOLJKWHG�WKDW�

EXVLQHVV�PRGHO�LQQRYDWLRQV�HQDEOHV�RUJDQL]DWLRQV�WR�EH�OHDQ��TXLFN�DQG�PRUH�DGDSWLYH��

)LJXUH �����%HQHILWV�FLWHG�E\�EXVLQHVV�PRGHO�LQQRYDWRUV���6RXUFH��,%0��������
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$FFRUGLQJ� WR� %DVKLU� 	� 9HUPD� ������� DOPRVW� DOO� RI� WKH� VFKRODUV� IURP� WKH� GLIIHUHQW�

PDQDJHPHQW� ILHOGV� VWLOO� GRQ¶W� KDYH� D� FRPPRQ� JURXQG� LQ� H[SODLQLQJ� EXVLQHVV� PRGHO�

LQQRYDWLRQ��7KLV�LV�EHFDXVH�PDQDJHPHQW�VFKRODUV�KDYH�QR�XQLIRUPLW\�LQ�H[SODLQLQJ�EXVLQHVV�

PRGHOV� DQG� GHILQLWLRQV� DUH� WDLORUHG� VXLWLQJ� VSHFLILF� VWXGLHV� KDYLQJ� YHU\� OLWWOH� OLQNDJH� ZLWK�

RWKHU� VWXGLHV��'HVSLWH� DOO� WKHVH� FRQWUDGLFWLRQV� VFKRODUV� VHHP� WR� DJUHH� WKDW� EXVLQHVV�PRGHOV�

H[SODLQV�KRZ�D�ILUP�FUHDWHV YDOXH��2VWHUZDOGHU�	�3LJQXHU��������DQG�KRZ�WKH\�PRQHWL]H�WKDW�

YDOXH� �7HHFH�� ������� 7KLV� KLJKOLJKWV� WKH� OHYHO� RI� FRPSOH[LW\� LQYROYHG� LQ� EXVLQHVV� PRGHO�

LQQRYDWLRQ� DV� FRPSDUHG� WR� RWKHU� LQQRYDWLRQV� OLNH� SURFHVV� DQG� SURGXFW� LQQRYDWLRQV�

�5RVHQNRSI 	�0F*UDWK��������� �7KH� UHDVRQ� IRU� FRPSOH[LW\� LV�GXH� WR� WKH� IDFW� WKDW�EXVLQHVV�

PRGHO�LQQRYDWLRQ�UHTXLUHV�DQ�DEVROXWH�FKDQJH�LQ�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�DQG�DOLJQPHQW�RI�

PDQDJHUV�DQG�VWDNHKROGHUV���

:KHQ� WKH� FRPSRQHQWV� RI� EXVLQHVV� PRGHO� LQQRYDWLRQ� DUH� FRQFHUQHG� WKHUH� LV� DJDLQ� QRW� D�

FRPPRQ� JURXQG� DPRQJ� UHVHDUFKHUV� LQ� OLVWLQJ� GRZQ� WKH� FRPSRQHQWV�� 7KHUH� IUDPHZRUNV�

GLVFXVVHG�E\�VFKRODUV�KDYH�KLJKOLJKWHG�GLIIHUHQW� FRPSRQHQWV� VXLWLQJ� WKHLU�SDUWLFXODU� VWXGLHV�

ZLWK� OLWWOH� JHQHUDOL]DELOLW\� �+HGPDQ 	 .DOOLQJ�� ������ 2VWHUZDOGHU 	� 3LJQXHU�� ������

:HVWHUOXQG�� ����� =RWW�� $PLW�	�0DVD�� ������� �0DQ\� RI� WKH� IUDPHZRUNV� GLVFXVVHG� LQ� WKH�

DYDLODEOH� OLWHUDWXUH� RQ� EXVLQHVV� PRGHOV� ODFN� YDOLGLW\�� UHOLDELOLW\� DQG� DSSOLFDELOLW\� DFURVV�

LQGXVWULHV��7KH�SULPH�UHDVRQ�EHLQJ�WKDW�DOPRVW�DOO�RI�WKH�IUDPHZRUNV�DUH�EDVHG�RQ�FDVH�VWXGLHV�

ZKLOH�VRPH�DUH�FRQFHSWXDO�DQG�RWKHU�WKHRUHWLFDO�ODFNLQJ�DGHTXDWH�HPSLULFDO�VXSSRUW��7KLV�KDV�

DOVR�PDGH�LW�GLIILFXOW�IRU�VFKRODUV�WR�EXLOG�WRROV�IRU�PHDVXULQJ�EXVLQHVV�PRGHO�LQQRYDWLRQ��

6FKRODUV�IURP�GLIIHUHQW�PDQDJHPHQW�ILHOGV�KDYH�DOVR�KLJKOLJKWHG�WKH�LPSRUWDQFH�RI�H[WHUQDO�

HQYLURQPHQW��ZKLFK�KDV�D�KLJK�LQIOXHQFH�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ��,Q�RUGHU�WR�REWDLQ�WKH�

UHTXLUHG� NQRZOHGJH� FRXSOHG� ZLWK� WKH� LQWHUQDO� NQRZOHGJH� PDQDJHUV� UHO\� KHDYLO\� RQ� WKH�

H[WHUQDO�HQYLURQPHQW�� ,Q WKLV�DVSHFW�VFKRODUV�KDYH�H[SODLQHG�WKH�OLQNV�SDUWQHU�ILUPV��FOLHQWV��

DQG� VXSSOLHUV� VLJQLI\� LQGLVSHQVDEOH� NQRZOHGJH� VRXUFHV� IRU� VXFFHVVIXOO\� LPSOHPHQWLQJ�

EXVLQHVV�PRGHO� LQQRYDWLRQ �%RFN� HW� DO��� ������ *RUGLMQ	$NNHUPDQV�� ������� 6FKRODUV� KDYH�

KLJKOLJKWHG� WKDW� WHFKQRORJ\� LV�RQH�RI� WKH�PDLQ�H[WHUQDO� IRUFHV�ZKLFK�GULYHV�EXVLQHVV�PRGHO�

LQQRYDWLRQ� �(,8��������� �$FFRUGLQJ� WR� �*RUGLMQ 	 $NNHUPDQV�� ������ WKHUH� LV� VWLOO� ODFN�RI�

FODULW\�DERXW�WKH�VSHFLILF�SKDVHV�RI�WKH�FKDQJH�RI�EXVLQHVV�PRGHO�HOHPHQWV��7KLV�KLQGHUV�WKH�

SURJUHVV� RI� VFKRODUV� LQ� KLJKOLJKWLQJ� ZKLFK� VWUDWHJLHV� DUH� PRVW� VXFFHVVIXO� LQ� LPSOHPHQWLQJ�

EXVLQHVV�PRGH�LQQRYDWLRQV��



ϭϮ

6FKRODUV�KDYH�VWUHVVHG�WKDW�EXVLQHVV�PRGHO�LQQRYDWLRQ�LV�GLIIHUHQW�IURP�WKH�EXVLQHVV�VWUDWHJ\�

DQG� LQ� QR� ZD\� LW� VKRXOG� EH� WUHDWHG� DV� D� VXE� FRPSRQHQW� RI� VWUDWHJ\�� 'HVSLWH� WKH� JURZLQJ�

OLWHUDWXUH�RQ�EXVLQHVV�PRGHO� LQQRYDWLRQ�UHVHDUFKHUV�KDYH�QRW�EHHQ�DEOH�WR�ILOO� WKH�JDS�DERXW�

WKH�UROH�RI�WRS�PDQDJHPHQW� LQ�EXVLQHVV�PRGHO� LQQRYDWLRQ��7KHUH�DUH�VRPH�YHU\�UDUH�SDSHUV�

ZKLFK�KDYH�GLVFXVVHG�WKH�FRQFHSW�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�OHDGHUVKLS��)RVV�	6WLHJOLW]��

����� *XR 	�7DQJ����������7RS�PDQDJHPHQW�VNLOOV�FDQ�UHDOO\�UHVKDSH�WKH�IXWXUH�SURVSHFWV�RI�

DQ\� FRPSDQ\�� 6FKRODUV� LQ� WKLV� UHJDUGV� KDYH� QRW� EHHQ� DEOH� WR� GHILQH� WKLV� UHODWLRQVKLS�

H[FOXVLYHO\�� 7KHUH� DUH� KDUGO\� DQ\� SDSHUV� ZKLFK� KDYH� KLJKOLJKWHG� WKH� UHODWLRQVKLS� RI� WRS�

PDQDJHPHQW�VNLOOV�ZLWK�WKH�EXVLQHVV�PRGHO�LQQRYDWLRQ��

7KLV� 3K'� VWXG\� ZLOO� EH� DQ� DWWHPSW� WR� DGGUHVV� WKHVH� JDSV�� ,Q� WKLV� WKHVLV� UHVHDUFKHU� ZLOO�

KLJKOLJKW� WKH� SUHVHQW�� SDVW� DQG� IXWXUH� VWDWXV� RI� EXVLQHVV� PRGHO� LQQRYDWLRQ� E\� GRLQJ� D�

FRPSUHKHQVLYH�DQG� WKURXJK� UHYLHZ�RI� WKH� OLWHUDWXUH��5HVHDUFKHUV�ZLOO� H[SODLQ�KRZ�EXVLQHVV�

PRGHO� LQQRYDWLRQ� LV� GLIIHUHQW� IURP� EXVLQHVV� VWUDWHJ\�� YDOXH� FUHDWLRQ�� FKDQQHO�PDQDJHPHQW�

DQG�RWKHU�PDQDJHPHQW� FRQFHSWV��5HVHDUFKHU�ZLOO� DOVR�GHYHORS� D�YDOLG� DQG� UHOLDEOH� VFDOH� WR�

PHDVXUH� WKH� LQIOXHQFH� RI� WHFKQRORJ\� RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ�� 7KH� UROH� ZKLFK� WRS�

PDQDJHPHQW�KDV�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�ZLOO�DOVR�EH�GLVFXVVHG�LQ�OHQJWK�DQG�EUHDGWK���

���385326(�2)�7+(�678'<

7DNLQJ� WKH� HDUOLHU� GLVFXVVLRQ� LQWR� FRQVLGHUDWLRQ� WKH� UHVHDUFK� RQ� EXVLQHVV�PRGHOV� LV� VWLOO� DW�

EXGGLQJ�VWDJH�DQG�LV�MXVW�PDNLQJ�LQURDGV�LQ�VRPH�WRS�QRWFK�MRXUQDOV��2QH�RI�WKH�PDLQ�GULYLQJ�

IRUFHV�EHKLQG�WKH�VXUJH�RI�DFDGHPLF�OLWHUDWXUH�RQ�EXVLQHVV�PRGHOV�KDV�EHHQ�ZLWK�WKH�DGYHQW�RI�

LQWHUQHW��7KH�VXFFHVV�RI�FRPSDQLHV�OLNH�'HOO��*RRJOH��8EHU��$LUEQE�HWF��JDYH�D�QHZ�OLIH�WR�WKH�

FRQFHSW� RI� EXVLQHVV�PRGHO�� 7KHVH� FRPSDQLHV� EURNH� DOO� RI� WKH� WUDGLWLRQDO� EDUULHUV� DQG� KDYH�

JURZQ�DW�DQ�LPSRVVLEOH�UDWH��(QWUHSUHQHXUV�DQG�YHQWXUH�FDSLWDOLVWV�VSHQG�PLOOLRQV�RI�GROODUV�

QRW�RQO\�LQ�IXQGLQJ�EXW�DOVR�XQGHUVWDQGLQJ�QRYHO�EXVLQHVV�PRGHOV� 5HVHDUFKHUV�DJUHH�WR� WKH�

IDFW�WKDW�EXVLQHVV�PRGHO�LQQRYDWLRQ�FDQ�EH�D�VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJH��%DVKLU��<RXVDI�

	�9HUPD��������

/RQJ� UDQJH�SODQQLQJ� �������SXEOLVKHG�D� VSHFLDO� LVVXH�RQ�EXVLQHVV�PRGHO� DQG� LQ�QR� WLPH� LW�

UHFHLYHG�DV�PDQ\�DV������FLWDWLRQV�DQG�DOPRVW��������GRZQORDGV�RQ�\HDUO\�EDVLV��7KLV�DJDLQ�

JRHV�RQ�WR�VKRZ�WKH�LQWHUHVW�RQ�EXVLQHVV�PRGHOV�E\�ERWK�WKH�DFDGHPLFLDQV�DQG�DV�ZHOO�DV�WKH�

LQGXVWU\��'HVSLWH�WKH�VXUJH�LQ�DFDGHPLF�DQG�QRQ�DFDGHPLF�OLWHUDWXUH�RQ�EXVLQHVV�PRGHOV�WKHUH�



ϭϯ

LV� D� VWLOO� ORW� RI� FRQIXVLRQ� VXUURXQGLQJ� WKH� WHUP� ³EXVLQHVV�PRGHO´� DQG� LWV� FRPSRQHQWV��7KLV�

VWXG\�ZLOO� VWXG\� DOO� RI� WKH� OLWHUDWXUH� RQ� EXVLQHVV�PRGHOV� DQG� SUHVHQW� D� KROLVWLF� YLHZ�RI� WKH�

SDVW�� SUHVHQW� DQG� IXWXUH� RI� WKH� FRQFHSW� RI� EXVLQHVV� PRGHO� LQQRYDWLRQ�� 7KH� SXUSRVH� LV� WR�

KLJKOLJKW� WKH� FXUUHQW� VWDWH� RI� WKH� DUW� DERXW� EXVLQHVV� PRGHOV�� WKH� YDU\LQJ� RSLQLRQ� RI� WKH�

UHVHDUFKHUV� RQ� WKH� GHILQLWLRQV� RI� WKH� WHUP� ³EXVLQHVV� PRGHO´�� WKH� UHDVRQV� RI� WKH� YDU\LQJ�

RSLQLRQ�RQ�EXVLQHVV�PRGHOV�DQG�WKH�YDULRXV�FKDOOHQJHV�ZKLFK�UHVHDUFKHUV�IDFH�ZKLOH�GHDOLQJ�

ZLWK�WKH�FRQFHSW�RI�WKH�EXVLQHVV�PRGHO�

7KH� SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR� WKURZ�PRUH� OLJKW� RQ� EXVLQHVV�PRGHO� LQQRYDWLRQ� DQG� LWV�

FRPSRQHQWV��7KH�EXON�RI�VWXGLHV�RQ�EXVLQHVV�PRGHOV�DUH�HLWKHU�EDVHG�RQ�FDVH�VWXGLHV�RU�DUH�

HLWKHU�FRQFHSWXDO�RU�WKHRUHWLFDO�LQ�QDWXUH��7KHUH�DUH�KDUGO\�DQ\�HPSLULFDO�VWXGLHV�RQ�EXVLQHVV�

PRGHOV� DV� DOPRVW� DOO� UHVHDUFKHUV� KDYH� JLYHQ� FRQWUDGLFWLQJ� DQG� GLIIHUHQW� GHILQLWLRQV� RI�

EXVLQHVV� PRGHO� VXLWLQJ� WKHLU� VWXGLHV�� 2QH� RI� WKH� YHU\� EDVLF� SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR�

GHYHORS� WRROV� IRU� UHVHDUFKHUV� IRU�PHDVXULQJ� EXVLQHVV�PRGHO� LQQRYDWLRQ�ZKLFK�ZLOO� KHOS� LQ�

H[SODLQLQJ�WKH�FRQFHSW�EHWWHU��,Q�WKLV�UHJDUG�D�WKHRUHWLFDOO\�DQFKRUHG�UHOLDEOH�DQG�YDOLG�VFDOH�

PHDVXULQJ� EXVLQHVV� PRGHO� LQQRYDWLRQ� KDV� EHHQ� GHYHORSHG� ZKLFK� ZLOO� EULGJH� WKH� JDS� IRU�

IXWXUH�UHVHDUFK�RQ�EXVLQHVV�PRGHOV�

$�UHSRUW�IURP�WKH�HFRQRPLVW�LQWHOOLJHQFH�UHSRUW��������VWUHVVHG�WR�WKH�IDFW�WKDW�DPRQJ�PDQ\�

IDFWRUV� UHVSRQVLEOH� IRU� FKDQJH� LQ� EXVLQHVV� PRGHOV� OLNH� FRPSHWLWLYH� SUHVVXUH�� JRYHUQPHQW�

UHJXODWLRQV� HWF�� WHFKQRORJ\� FRPHV� ULJKW� DW� WKH� IRUHIURQW� WDNLQJ� WKH� SROH� SRVLWLRQ��

7HFKQRORJLFDO� GHYHORSPHQWV� KDYH� D� PDVVLYH� LQIOXHQFH� RQ� EXVLQHVV� PRGHOV�� 7HFKQRORJLFDO�

GHYHORSPHQWV�FDQ�EULQJ�LQ�QHZ�EXVLQHVV�PRGHOV�LQ�SLFWXUH�ZKLFK�FDQ�EH�YHU\�QRYHO�OLNH�WKDW�

RI�8EHU�DQG�$LUEQE��5HVHDUFKHUV�DOWKRXJK�DJUHH�WKDW�WHFKQRORJ\�KDV�D�UROH�LQ�EXVLQHVV�PRGHO�

LQQRYDWLRQ� EXW� DV� RI� QRZ� WKLV� UROH� KDV� QRW� EHHQ� TXDQWLILHG�� 6R� WKH� VHFRQG� SXUSRVH� RI� WKLV�

VWXG\�LV�WR�TXDQWLI\�WKH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�EXVLQHVV�PRGHOV��7KLV�VWXG\�ZLOO�KLJKOLJKW�

KRZ� WHFKQRORJ\� DQG� EXVLQHVV� PRGHOV� LQWHUDFW�� 7KLV� VWXG\� ZLOO� DQDO\VH� WKH� LQIOXHQFH� RI�

WHFKQRORJ\�RQ�WKH�YDULRXV�FRPSRQHQWV�RI�EXVLQHVV�PRGHO��

5HVHDUFKHUV� RQ� D� JHQHUDO� OHYHO� DFFHSW� WKDW� WKH� EXVLQHVV�PRGHO� LQQRYDWLRQ� LV� XVXDOO\� D� WRS�

GRZQ�DSSURDFK�ZKHUH� WKH� UROH�RI� WRS�PDQDJHPHQW� LV� YHU\� FULWLFDO� DQG�FUXFLDO�� ,W� LV� WKH� WRS�

PDQDJHPHQW�RI�WKH�FRPSDQ\�ZKLFK�KDV�WR�VWUHDPOLQH�WKH�SURFHVVHV�DQG�JHW�KXPDQ�UHVRXUFH�

UHDG\��LQ�RUGHU�WR�DFFHSW�WKH�FKDQJH��7KHUH�LV�DJDLQ�D�WRWDO�DPELJXLW\�VXUURXQGLQJ�WKH�UROH�RI�

WRS�PDQDJHPHQW�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ��7KHUH�DUH�YHU\�UDUH�DUWLFOHV�LQ�WKH�DFDGHPLF�

OLWHUDWXUH�ZKLFK�KDYH�KLJKOLJKWHG�WKH�UROH�RI�WRS�PDQDJHPHQW�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�



ϭϰ

0DMRULW\� RI� WKH� DUWLFOHV� IRFXV� RQ� VRPH� YHU\� FRPPRQ� WKHPHV� ZKLFK� KDYH� QR� HPSLULFDO�

HYLGHQFH�� ,Q�RUGHU� WR�EULGJH� WKLV�JDS� WKLV� VWXG\�KDV�PDGH�DQ�DWWHPSW� WR�FOHDU� WKH�FRQIXVLRQ�

VXUURXQGLQJ� WKH� UROH� RI� WRS� PDQDJHPHQW� LQ� EXVLQHVV� PRGHO� LQQRYDWLRQ� E\� FRQGXFWLQJ� D�

TXDOLWDWLYH�VWXG\�DFURVV�DOO�WKH�VHYHQ�LQGXVWULHV��7KH�VWXG\�ZLOO�EH�TXDOLWDWLYH�LQ�QDWXUH�ZKHUH�

LQWHUYLHZV� ZRXOG� EH� FRQGXFWHG� ZLWK� WKH� WRS� PDQDJHPHQW� RI� WKH� ILUPV� FRYHULQJ� VHYHQ�

LQGXVWULHV��

��� 67$7(0(17�2)�7+(�352%/(0

7KH OLWHUDWXUH�UHYLHZ�VXJJHVWHG�WKDW�WKH�RYHUDOO�FRQFHSW�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�LV�VWLOO�

DW�D�EXGGLQJ�VWDJH��5HVHDUFKHUV�KDYH�QR�FRPPRQ�JURXQG�LQ�H[SODLQLQJ�ZKDW�D�EXVLQHVV�PRGHO�

LV�DQG�ZKDW�DUH�LWV�YDULRXV�FRPSRQHQWV��5HVHDUFKHUV�KDYH�JLYHQ�FRQWUDGLFWLQJ�GHILQLWLRQV�LQ�

WKHLU� SDSHUV� VXLWLQJ� WKHLU� VWXGLHV� ZLWK� YHU\� OLWWOH� OLQNDJH�� 7KLV� KDV� PDGH� LW� GLIILFXOW� IRU�

UHVHDUFKHUV�DQG�VFKRODUV� WR�GHYHORS�WRROV�IRU� WKH�HPSLULFDO�UHVHDUFK��0DMRULW\�RI�WKH�VWXGLHV�

WKHUHIRUH�DUH�WKXV�EDVHG�RQ�FDVH�VWXGLHV��FRQFHSWXDO RU�DUH�EDVHG�RQ�WKHRUHWLFDO�IRXQGDWLRQV��

7KHUH�DUH�WZR�GLIIHUHQW�OLWHUDWXUH�VWUHDPV�ZKLFK�DFW�DV�D�EDVH�RI�WKLV�VWXG\��%XVLQHVV�PRGHO�

LQQRYDWLRQ� DQG� LWV� LQWHUDFWLRQ� ZLWK� WHFKQRORJ\� SOXV� WKH� UROH� RI� WRS� PDQDJHPHQW� LQ�

LQVWUXPHQWLQJ� WKLV� FKDQJH��2QH� RI� WKH� GULYLQJ� IRUFHV� RI� FKDQJHV� LQ� EXVLQHVV�PRGHOV� LV� WKH�

WHFKQRORJ\��7KH�UDWH�RI�FKDQJH�RI�WHFKQRORJ\�WKHVH�GD\V�LV�VR�UDSLG�WKDW�SURGXFWV�DQG�VHUYLFHV�

EHFRPH�REVROHWH�LQ�QR�WLPH��3URGXFW�OLIH�F\FOHV�KDYH�VKRUWHQHG�WR�D�GUDPDWLF�H[WHQG��$�UHSRUW�

WLWOHG� ³$JHQWV� RI� FKDQJH´� E\� WKH� (FRQRPLVW� LQWHOOLJHQFH� XQLW� ������� KLJKOLJKWV� WKDW�

WHFKQRORJ\�KDV�D�KXJH� LQIOXHQFH�RQ� WKH� ILUPV¶�EXVLQHVV�PRGHOV��7KH� UHSRUW�GRHVQ¶W�GLUHFWO\�

PHDVXUH� WKH� LQIOXHQFH� RI� WHFKQRORJ\� RI� EXVLQHVV� PRGHOV� EXW� UDWKHU� SURYLGHV� D� FRQFHSWXDO�

DSSURDFK��

7KHUHIRUH�WKLV�VWXG\�ZLOO�GHWHUPLQH�WKH�UROH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�LQ�EXVLQHVV�PRGHO�

LQQRYDWLRQ��:HVWHUOXQG� ������� IUDPHZRUN� RI� EXVLQHVV�PRGHO� KDV� EHHQ� XVHG� WR� H[SODLQ� WKH�

FRPSRQHQWV� RI� WKH� EXVLQHVV� PRGHO� ZKLFK� LV� LQ� OLQH� ZLWK� =RWW� HW� DO�������� DQG� DOVR�

2VWHUZDOGHU�	 3LJQXHU ��������7KH�YDULRXV�UHVHDUFK�TXHVWLRQV�ZKLFK�ZHUH�JHQHUDWHG�DIWHU�LQ�

GHSWK�DQDO\VLV�RI�WKH�OLWHUDWXUH�DUH�DV�IROORZV��

54�� :KDW� LV� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� WKH� EXVLQHVV� PRGHO�

LQQRYDWLRQ"

�� :KDW�LV�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�WKH�ILUP¶V�YDOXH�SURSRVLWLRQ"�



ϭϱ

�� :KDW� LV� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� WKH� ILUPV¶� DVVHWV� DQG�

FDSDELOLWLHV"�

�� :KDW�LV�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQW�RQ�WKH�HFRQRPLF�RU�UHYHQXH�ORJLF�

RI�WKH�ILUP"

�� :KDW�LV�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�WKH�ILUPV¶�UHODWLRQVKLSV�ZLWK�

DFWRUV�LQ�EXVLQHVV�QHWZRUNV"

%XVLQHVV�PRGHO� LQQRYDWLRQ� LV�XVXDOO\�GULYHQ�E\� WKH� LQLWLDWLYHV��PRWLYDWLRQ�DQG� WKH�GHVLUH�RI�

WKH�WRS�PDQDJHPHQW�RI�WKH�ILUPV��7KH�DFDGHPLF�OLWHUDWXUH�RQ�EXVLQHVV�PRGHOV�KDV�VR�IDU�QRW�

GLVFXVVHG�WKH�UROH�RI�WRS�PDQDJHPHQW�H[FOXVLYHO\��7KLV�VWXG\�ZLOO�EULGH�WKLV�JDS�E\�QRW�RQO\�

KLJKOLJKWLQJ�WKH�UROH�RI�WRS�PDQDJHPHQW�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�EXW�DOVR�EULQJLQJ�WKH�

UHODWLRQVKLS�RI�WRS�PDQDJHPHQW�VNLOOV�DQG�LWV�LQWHUDFWLRQ�ZLWK�EXVLQHVV�PRGHO�LQQRYDWLRQ�LQWR�

FRQVLGHUDWLRQ��7KHUHIRUH�WKH�VHFRQG�UHVHDUFK�TXHVWLRQ�RI�WKLV�VWXG\�LV�DV�IROORZV�

54��:KDW�LV�WKH�UROH�RI�WRS�PDQDJHPHQW�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�GXH�WR�WHFKQRORJLFDO�

GHYHORSPHQWV"�

���6&23(�2)�7+(�678'<

7KH� VFRSH� RI� WKH� VWXG\� LV� OLPLWHG WR� VHYHQ� LQGXVWULHV� RQO\� OLNH� 7HOHFRPPXQLFDWLRQ��

,QIRUPDWLRQ� WHFKQRORJ\�� %DQNLQJ�� 0HGLD� 	� (QWHUWDLQPHQW�� ,QVXUDQFH�� 3XEOLVKLQJ� DQG�

$FDGHPLD�� 7KH� MXVWLILFDWLRQ� RI� FKRRVLQJ� RQO\� WKHVH� VHW� RI� LQGXVWULHV� LV� WKH� (FRQRPLVW�

,QWHOOLJHQFH� 5HSRUW� ������� ZKLFK� KLJKOLJKWHG� WKDW� WKH� PD[LPXP� GLVUXSWLRQ� RI� WHFKQRORJ\�

ZRXOG�UHVW�RQ�WKHVH�VHYHQ�VHFWRUV��$OWKRXJK�WKH�UHSRUW�KDV�KLJKOLJKWHG�VRPH�RWKHU�LQGXVWULHV�

DOVR�EXW�ORRNLQJ�DW�WKH�UHVRXUFHV�LQ�KDQG�DQG�WKH�WLPH�FRQVWUDLQW�WKH�VFRSH�RI�WKLV�VWXG\�ZRXOG�

EH�OLPLWHG�WR�RQO\�WKHVH�VHYHQ�VHFWRUV���

'DWD�IRU�WKH�VWXG\�KDV�EHHQ�FROOHFWHG�E\�WDNLQJ����PXOWLQDWLRQDO�FRPSDQLHV�IURP�WKH�VHYHQ�

VHFWRUV�GLVFXVVHG�DERYH��6L[�FRPSDQLHV�ZHUH�FKRVHQ�IURP�HDFK�VHFWRU�VR�DV�WR�HQVXUH�HTXDO�

UHSUHVHQWLQJ�RI�HDFK�VHFWRU�LQ�WKH�VDPSOH��$Q�DYHUDJH�RI�WKH�ODVW�WKUHH�\HDUV�SURILWDELOLW\�ZDV�

WDNHQ� LQWR� FRQVLGHUDWLRQ� WR� VHOHFW� FRPSDQLHV� IURP� HDFK� VHFWRU� DSDUW� IURP� SXEOLFDWLRQ� DQG�

DFDGHPLFV�� 7KH� UHDVRQ� RI� QRW� FKRRVLQJ� WKH� SURILWDELOLW\� LQGH[� LQ� WKH� SXEOLFDWLRQ� VHFWRU� LV�

EHFDXVH� VRPH� RI� WKH� PDMRU� SXEOLFDWLRQ� KRXVHV� ZKLFK� FRYHU� PRUH� WKDQ� ��� SHUFHQW� RI� WKH�

PDUNHW�VKDUH�DUH�IRUHLJQ�PXOWLQDWLRQDO�FRPSDQLHV�ZKLFK�KDYH�HQWHUHG�LQWR�DQ�DOOLDQFH�RU�MRLQW�

YHQWXUH� ZLWK� ,QGLDQ� FRPSDQLHV� DQG� WKXV� WKH\� DUH� QRW� UHTXLUHG� WR� GLVFORVH� WKHLU� TXDUWHUO\�



ϭϲ

UHVXOWV��6R�LQ�WKH�FDVH�RI�SXEOLVKLQJ�VHFWRU�PDUNHW�VKDUH�ZDV�WDNHQ�LQWR�FRQVLGHUDWLRQ�UDWKHU�

WKDQ� WKH� SURILWDELOLW\� LQGH[�� )RU� WKH� DFDGHPLF� VHFWRU� WRS� VL[� XQLYHUVLWLHV� IURP� QRUWK� ,QGLD�

ZKHUH�WDNHQ�DV�SHU�WKH�46�UDQNLQJ RI�JOREDO�XQLYHUVLWLHV�������

7KLV� VWXG\� KDV� DOVR� WDNHQ� TXDOLWDWLYH� GDWD� LQWR� FRQVLGHUDWLRQ� E\� FRQGXFWLQJ� LQ�GHSWK�

LQWHUYLHZV�ZLWK� WKH� WRS�PDQDJHPHQW� RI� WKH� ILUPV� IURP� WKH� DOUHDG\� FKRVHQ� VDPSOH��'XH� WR�

WLPH�UHVWUDLQWV�DQG�WKH�ZLOOLQJQHVV�RI�WKH�WRS�PDQDJHPHQW�WR�FRUSRUDWH�LQ�JLYLQJ�WKHLU�WLPH�IRU�

WKHVH�LQ�GHSWK�LQWHUYLHZV�RQO\�WZR�LQWHUYLHZV�ZHUH�FRQGXFWHG�IURP�HDFK�VHFWRU�EULQJLQJ�WKH�

WRWDO�XS�WR�����7KH�UHVSRQGHQWV�ZHUH�FKRVHQ�DV�SHU�WKHLU�ZLOOLQJQHVV�WR�FRUSRUDWH��VKDUH�GDWD�

DQG�UHDGLQHVV�WR�JLYH�WKHLU�YDOXH�WLPH�IRU�WKH�SDUWLFLSDWLRQ�LQ�D�RQH�RQ�RQH�LQWHUYLHZ���

���-867,),&$7,21�2)�7+(�678'<

%XVLQHVV�PRGHO�LQQRYDWLRQ�KDV�EHFRPH�D�QHZ�IRFXV�RI�VWXG\�IRU�UHVHDUFKHUV�LQ�VWUDWHJ\�DQG�

LQIRUPDWLRQ�V\VWHPV��+HGPDQJ 	 NDOOLQJ���������5HVHDUFK�KDV�VKRZQ�WKDW�FRPSDQLHV�KDYH�

VKLIWHG�WKHLU�IRFXV�IURP�SURGXFW�DQG�SURFHVV�LQQRYDWLRQ�WRZDUGV�EXVLQHVV�PRGHO�LQQRYDWLRQ��

7KH�ORJLF�EHKLQG�WKLV�LV� WKDW�SURGXFW�DQG�SURFHVV�LQQRYDWLRQ��LV�YHU\�FRVWO\�DQG�ULVN\�LQ�WKH�

VHQVH�WKDW�IXWXUH�RXWFRPHV�DUH�DOZD\V�XQFHUWDLQ�ZKLOH�DV�EXVLQHVV�PRGHO�LQQRYDWLRQ�LV�PXFK�

HDVLHU� WR� EH� D� FDUULHG� RXW� DQG� FDQ� VHUYH� DV� D� FRPSHWLWLYH� DGYDQWDJH� ZKLFK� LV� GLIILFXOW� WR�

LPLWDWH��$PLW�	 =RWW����������%XVLQHVV�PRGHO�LQQRYDWLRQ�EUHDNV�DOPRVW�DOO�RI�WKH�WUDGLWLRQDO�

EDUULHUV� LQ� GRLQJ� EXVLQHVV� QR� PDWWHU� ZKLFK� WKH� LQGXVWU\�� 7KH� VXGGHQ� JURZWK� LQIOX[� RI�

FRPSDQLHV�OLNH�8EHU��$LUEQE��;LDRPL�HWF��KDYH�DJDLQ�SURYHG�WKDW�EXVLQHVV�PRGHO�LQQRYDWLRQ�

FDQ�UHDOO\�UHVKDSH�ZKROH�LQGXVWU\�DQG�PDNH�HYHQ�ELJ�JLDQWV�WR�UHWKLQN�WKHLU�EXVLQHVV�PRGHOV�

'XH�WR�DOO�RI�WKHVH�IDFWRUV�WKH�UHVHDUFK�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�KDV�VHHQ�D�KXJH�VXUJH�

RYHU�WKH�ODVW�GHFDGH��%XVLQHVV�PRGHO�LQQRYDWLRQ�LV�RQH�RI�WKH�PRVW�WDONHG�VXEMHFWV�QRW�RQO\�LQ�

EXVLQHVV�VFKRROV�DQG�FRQIHUHQFHV�URXQG�WKH�ZRUOG�EXW�DOVR�LQ�GLVFXVVLRQ�WDEOHV�DQG�PHHWLQJV�

LQ�FRUSRUDWH�ZRUOG��&RPSDQLHV�ZKLFK�KDYH�VLJQLILFDQWO\�RXWSHUIRUPHG�WKHLU�ULYDOV�DQG�JURZQ�

PXFK� KLJKHU� RSHUDWLQJ� SURILWV� VSHQG� PRUH� WLPH� RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ� WKDQ� WKH�

XQGHUSHUIRUPHUV��,%0���������

'HVSLWH�WKH�VXUJH�LQ�DFDGHPLF�DQG�QRQ�DFDGHPLF�OLWHUDWXUH RQ�EXVLQHVV�PRGHOV��WKH�FRQFHSW�RI�

EXVLQHVV�PRGHO�LQQRYDWLRQ�LV�VWLOO�XQGHYHORSHG��5HVHDUFKHUV�WKURXJKRXW�WKH�JOREH�KDYH�JLYHQ�

FRQWUDGLFWLQJ�GHILQLWLRQV�RI�WKH�WHUP�µEXVLQHVV�PRGHO¶�ZKLFK�RQO\�VXLW�WKHLU�VWXGLHV��7KHUH�LV�

QR�FRPPRQ�JURXQG�DPRQJ�UHVHDUFKHUV�LQ�H[SODLQLQJ�WKH�WHUP�µEXVLQHVV�PRGHO¶��7KLV�LV�RQH�

RI� WKH� UHDVRQ�ZK\�EXON�RI� WKH�VWXGLHV�DUH� HLWKHU�EDVHG�RQ�FDVH� VWXGLHV�RU�DUH�FRQFHSWXDO�RU�
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WKHRUHWLFDO� LQ� QDWXUH�� 7KLV� PDNHV� LW� H[WUHPHO\� GLIILFXOW� WR� EXLOG� WRROV� UHTXLUHG� IRU� GRLQJ�

HPSLULFDO� UHVHDUFK RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ�� 7KHUH� DUH� VRPH� UDUH� HPSLULFDO� VWXGLHV�

ZKLFK� FDQ� EH� IRXQG� RQ� EXVLQHVV�PRGHO� LQQRYDWLRQ�� OLNH� WKDW� RI� $]L]�	�0DKPRRG ��������

%UHWWHO�� 6WUHVH 	� )ODWWHQ� ������ DQG� =RWW 	� $PLW� ������� ������� 7KLV� ODFN� RI� HPSLULFDO�

UHVHDUFK� LV� DOVR RQH� RI� WKH� RWKHU� UHDVRQV� VXUURXQGLQJ� WKH� FRQIXVLRQ� UHJDUGLQJ� EXVLQHVV�

PRGHOV��

5HVHDUFKHUV�DOVR�DJUHH�WKDW�WRS�PDQDJHPHQW�KDYH�D�YHU\�YLWDO�UROH�WR�SOD\�LQ�EXVLQHVV�PRGHO�

LQQRYDWLRQ��$IWHU� JRLQJ� WKURXJK� WKH� OLWHUDWXUH�RQ� WKLV� LVVXH� WKHUH� LV� D�YHU\� WKLQ� H[SODQDWLRQ�

UHJDUGLQJ�WKH�UROH�RI�WRS�PDQDJHPHQW��$JDLQ�OLNH�WKH�EXVLQHVV�PRGHO�LQQRYDWLRQ�WKH�VWXGLHV�

RQ�WKH�UROH�RI�WRS�PDQDJHPHQW�DUH�YHU\�OLPLWHG�DQG�EDVHG�RQ�FDVH�VWXGLHV�RU�DUH�WKHRUHWLFDO�LQ�

QDWXUH� ZLWKRXW� KDYLQJ� DQ\� HPSLULFDO� HYLGHQFH�� 7KHUH� LV� DJDLQ D� WRWDO� GHDUWK� LQ� HPSLULFDO�

UHVHDUFK�ZKHQ�LW�FRPHV�WR�WKH�UROH�RI�WRS�PDQDJHPHQW�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�

$OO� RI� WKHVH� LVVXHV� DQG� OLPLWDWLRQV�ZKHQ� WDNHQ� LQWR� FRQVLGHUDWLRQ� SURYLGH� D� IUDPHZRUN� IRU�

IXWXUH�UHVHDUFK��7KH�SUHVHQW�VWXG\�GHOLYHUV�D�WKHRUHWLFDO�VXSSRUW�WR�WKH�DFDGHPLF�FRPPXQLW\�

DV� WKH� RXWFRPHV� RI� WKLV� VWXG\� ZLOO� EULGJH� WKH� JDS� LQ� WKH� SUHYDLOLQJ� OLWHUDWXUH� RQ� EXVLQHVV�

PRGHO� LQQRYDWLRQ�� � 7KH� VWXG\� ZLOO� SURYLGH� WRROV� IRU� UHVHDUFKHUV� IRU� IXWXUH� UHVHDUFK� RQ�

EXVLQHVV�PRGHO� LQQRYDWLRQ��$� WKHRUHWLFDOO\� DQFKRUHG� UHOLDEOH� DQG�YDOLG� VFDOH� IRU�PHDVXULQJ�

EXVLQHVV�PRGHO� LQQRYDWLRQ� KDV� EHHQ� GHYHORSHG� WKURXJK�PDQ\� VWDJHV� OLNH� OLWHUDWXUH� UHYLHZ��

H[SHUW� LQWHUYLHZV�� VXUYH\V� DQG� WHVWHG� XVLQJ� H[SORUDWRU\� IDFWRU� DQDO\VLV� DQG� FRQILUPDWRU\�

IDFWRU�DQDO\VLV��7KLV�VFDOH LV�RQO\�RQH�RI�LWV�NLQG�LQ�PHDVXULQJ�WKH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�

EXVLQHVV�PRGHO�LQQRYDWLRQ�

7KH�VWXG\�ZLOO�DOVR�KLJKOLJKW�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�EXVLQHVV�PRGHO�

LQQRYDWLRQ� ZKLFK� ZLOO� JLYH� DQ� RXWORRN� RQ� WKH� LPSDFW� RI� WHFKQRORJ\� RQ EXVLQHVV� PRGHO�

LQQRYDWLRQ�IURP�DQ�HPSLULFDO�SHUVSHFWLYH��7KH�FXUUHQW�VWXG\�ZLOO�DOVR�SURYLGH�D�URDGPDS�IRU�

UHVHDUFKHUV� WR� XQGHUVWDQG� DQG� DFNQRZOHGJH� WKH� UROH� RI� WRS�PDQDJHPHQW� LQ� EXVLQHVV�PRGHO�

LQQRYDWLRQ� IURP�D�TXDOLWDWLYH�SHUVSHFWLYH�� ,W�ZLOO� FOHDU�PDQ\ P\WKV� VXUURXQGLQJ� WKH� UROH�RI�

WRS�PDQDJHPHQW�DQG�DQVZHU�TXHVWLRQV� OLNH�ZKHWKHU� WKH�EXVLQHVV�PRGHO� LQQRYDWLRQ� LV� D� WRS�

GRZQ�RU�ERWWRP�XS�DSSURDFK��7KH�VWXG\�ZLOO�DOVR�EULGJH� WKH�JDS�RQ� WKH� UHODWLRQVKLS�RI� WRS�

PDQDJHPHQW�VNLOOV�ZLWK�EXVLQHVV�PRGHO�LQQRYDWLRQ���

7KH�VWXG\�ZLOO�KHOS�WKH�SHRSOH�IURP�LQGXVWU\�PRVW�VSHFLDOO\�PDQDJHPHQW�WHDPV�LQ�GHILQLQJ�

DQG�XQGHUVWDQGLQJ�WKHLU�UHVSHFWLYH�EXVLQHVV�PRGHOV�EHFDXVH�UHVHDUFK�KDV�VKRZQ�HYHQ�VHQLRU�

PDQDJHPHQW�GRQ¶W�KDYH�D�EDVLF�XQGHUVWDQGLQJ�RI�ZKDW��LV�D�EXVLQHVV�PRGHO��QHHGOHVV�WR�VD\�
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WKH\� KDYH� WKXV�QR�FOXH� DERXW� WKHLU� FRPSDQLHV�EXVLQHVV�PRGHO� �,%0��������� �7KHUHIRUH� WKH�

ILQGLQJV� RI� WKLV� VWXG\� ZLOO� KHOS� WKHP� LQ� QRW� RQO\� KDYLQJ� D� EHWWHU� XQGHUVWDQGLQJ� EXVLQHVV�

PRGHOV� EXW� DOVR� LQ� FKDQJLQJ� EXVLQHVV� PRGHOV� RYHU� WLPH�� 0DQDJHUV� ZLOO� DOVR� EH� DEOH� WR�

TXDQWLI\�RU�PHDVXUH�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�WKHLU�UHVSHFWLYH�EXVLQHVV�

PRGHOV�� 7KLV� ZD\� WKH\� ZLOO� EH� EHWWHU� HTXLSSHG� WR� DQWLFLSDWH� DQG� SUHSDUH� IRU� DQ\� EXVLQHVV�

PRGHO�FKDQJH�LQ�WKH�H[WHUQDO�HQYLURQPHQW��

7KH� VWXG\�ZLOO� DOVR�KHOS� WRS�PDQDJHPHQW� WR�EHWWHU�XQGHUVWDQG� WKHLU� UROH� LQ�EXVLQHVV�PRGHO�

LQQRYDWLRQ�� 7KH� VWXG\�ZLOO� KHOS� WKHP� WR� XQGHUVWDQG� KRZ� D� SRVLWLYH� LQWHUYHQWLRQ� FDQ� UHDOO\�

UHVKDSH�D�FRPSDQ\¶V�EXVLQHVV�PRGHO�DQG�JLYH�LW�D�VXVWDLQDEOH�FRPSHWLWLYH�DGYDQWDJH�ZKLFK�

WKH�ULYDO�ILUPV�ZRXOG�ILQG�YHU\�GLIILFXOW�WR�LPLWDWH��7KH�VWXG\�KDV�KLJKOLJKWHG�WKH�UHODWLRQVKLS�

RI�WRS�PDQDJHPHQW�HQWUHSUHQHXU�VNLOOV��PDQDJHULDO� WLHV��DQG�PDQDJHULDO�VNLOOV�ZLWK�EXVLQHVV�

PRGHO� LQQRYDWLRQ��7KH�VWXG\�ZLOO�DOVR�GHILQH�WKH�UROH�RI� WRS�PDQDJHPHQW�ZLWK�WKH�EUHDG�RI�

WKH�EXVLQHVV�PRGHO�FKDQJHV��

�����6758&785(�2)�7+(�7+(6,6

7KLV�WKHVLV�LV�VWUXFWXUHG�LQWR�VHYHQ�FKDSWHUV�

&+$37(5����,1752'8&7,21�

7KH� LQWURGXFWLRQ� FKDSWHU� KLJKOLJKWV� WKH� RULJLQ�� HPHUJHQFH� DQG� WKH� VXUJH� RI� WKH� FRQFHSW� RI�

EXVLQHVV� PRGHO� LQQRYDWLRQ�� 7KH� FKDSWHU� KLJKOLJKWV� UHVHDUFK� FRQWH[W�� VWXG\� REMHFWLYHV��

MXVWLILFDWLRQ��VFRSH��QHHG�DQG�FRQWULEXWLRQ� 7KH�UHVHDUFKHU�KDV�WULHG�WR�EXLOG�D�IUDPHZRUN�RQ�

WKH�FRQFHSW�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�DQG�LWV�XVHIXOQHVV�DQG�LPSRUWDQFH�LQ�WKH�FRUSRUDWH�

ZRUOG��7KLV�KHOSV��WR��KLJKOLJKW��WKH��UHVHDUFK��JDS���UHVHDUFK��TXHVWLRQV��DQG� MXVWLI\LQJ��WKH��

UHDVRQV��IRU�FRQGXFWLQJ�WKLV�UHVHDUFK�

&+$37(5����/,7(5$785(�5(9,(:

7KLV� FKDSWHU� EXLOGV� RQ� WKH� SDVW� OLWHUDWXUH� RQ� WKH� FRQFHSW� RI� EXVLQHVV�PRGHO� LQQRYDWLRQ�� LWV�

FRPSRQHQWV�DQG�WKH�UROH�RI�WRS�PDQDJHPHQW�LQ�GHDOLQJ�ZLWK�EXVLQHVV�PRGHO�LQQRYDWLRQV��7KH��

UHYLHZ��LV��SUHVHQWHG E\��ZLGH��UDQJH��RI��YDULRXV�UHVHDUFKHV��FRQGXFWHG��LQ��WKH��UHVSHFWLYH��

DUHDV��SUHYLRXVO\��DQG��FRPSUHKHQGV��RQ��UHVHDUFK�SDSHUV�SXEOLVKHG��LQ��WRS�TXDOLW\�MRXUQDOV���
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SXEOLVKHG��ERRNV���RQOLQH��PDJD]LQHV��LQGXVWU\�UHSRUWV��DQG��RWKHU��PLVFHOODQHRXV�DUWLFOHV� 7KH�

OLWHUDWXUH� UHYLHZ� KDV� DOVR� LGHQWLILHG� WKH� YDULRXV� UHVHDUFK� JDSV� DQG� SURYLGHV� D� EDVLV� IRU�

K\SRWKHVLV�GHYHORSPHQW�VXSSRUWHG�E\�VWURQJ�DUJXPHQWV�DQG�WKHRUHWLFDO�OLWHUDWXUH��

&+$37(5����5(6($5&+�0(7+2'2/2*<

7KLV� FKDSWHU� GLVFXVVHV� LQ� GHWDLO� WKH� UHVHDUFK� PHWKRGRORJ\� HPSOR\HG� IRU� WKLV� VWXG\�� 7KH�

FKDSWHU� SURYLGHV� GHWDLOHG� RYHUYLHZ� RI� WKH� VDPSOH� VL]H�� VDPSOLQJ� WHFKQLTXH�� VDPSOLQJ�

GLVWULEXWLRQ� DQG� WKH� UHVHDUFK� GHVLJQ� XVHG�� 7KH� FKDSWHU� DOVR� KLJKOLJKWV� WKH� YDOLGLW\� DQG� WKH�

UHOLDELOLW\� RI� WKH� UHVHDUFK� LQVWUXPHQW� XVHG� WR� PHDVXUH� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO�

GHYHORSPHQW� RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ�� )XUWKHU� WKH� FKDSWHU� OLVWV� GRZQ� WKH� YDULRXV�

K\SRWKHVLV� SURSRVHG� IRU� WKH� VWXG\�� 7KLV� FKDSWHU� DOVR� KLJKOLJKWV� WKHVWDWLVWLFDO� WRROV� DQG�

UHVHDUFK�WHFKQLTXHV�DGRSWHG�IRU�DQDO\VLV�DQG�LQWHUSUHWDWLRQV�RI�WKH�FROOHFWHG�GDWD�

&+$37(5����6&$/(�'(9(/230(17

7KLV�FKDSWHU�SURYLGHV�LQ�GHWDLO�DQDO\VLV�DERXW WKH�YDULRXV�VFDOH�GHYHORSPHQW�SURFHGXUHV�XVHG�

LQ�WKLV�VWXG\��7KH�VWXG\�KDV�IROORZHG�KLJKO\�ULJRURXV�DQG�YDOLG�VFDOH�GHYHORSPHQW�SURFHGXUHV�

E\�&KXUFKLOO��������DQG�+HQNLQ���������$�WKHRUHWLFDOO\�DQFKRUHG�UHOLDEOH�DQG�YDOLG�VFDOH�IRU�

PHDVXULQJ�EXVLQHVV�PRGHO�LQQRYDWLRQ�KDV�EHHQ�GHYHORSHG�WKURXJK�PDQ\�VWDJHV�OLNH�OLWHUDWXUH�

UHYLHZ�� H[SHUW� LQWHUYLHZV�� VXUYH\V� DQG� WHVWHG� XVLQJ� H[SORUDWRU\� IDFWRU� DQDO\VLV� DQG�

FRQILUPDWRU\�IDFWRU�DQDO\VLV�
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&+$37(5����'$7$�$1$/$<6,6

7KLV�FKDSWHU�KLJKOLJKWV�WKH�KRZ�YDULRXV�K\SRWKHVHV�ZHUH�YDOLGDWHG�DQG�WKH�YDULRXV�WRROV�XVHG�

IRU� GDWD� DQDO\VLV�� $� GHWDLOHG� GHVFULSWLRQ� RI� ERWK� TXDOLWDWLYH� DQG� TXDQWLWDWLYH� DQDO\VLV� LV�

KLJKOLJKWHG�� 7KLV� FKDSWHU� DOVR� SUHVHQWV� D� KROLVWLF� YLHZ� RI� WKH� LPSDFW� RI� WHFKQRORJ\� DFURVV�

GLIIHUHQW�LQGXVWULHV�

&+$37(5����5(6($5&+�),1',1*6

7KLV� FKDSWHU� KLJKOLJKWV� WKH� NH\� ILQGLQJV� IURP� WKH� ILYH� PDLQ� REMHFWLYHV� RI� WKH� VWXG\�� 7KLV�

FKDSWHU� DOVR�KLJKOLJKWV� WKH�YDULRXV�PDQDJHULDO� LPSOLFDWLRQV�� OLPLWDWLRQV��FRQFOXVLRQ�DQG� WKH�

GLUHFWLRQ�IRU�IXWXUH�UHVHDUFK�

&+$37(5��� 5()5(1&(6
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����/,7(5$785(�5(9,(:

����%86,1(66�02'(/�'(),1,7,216

$OWKRXJK�WKH�UHVHDUFK�RQ�EXVLQHVV�PRGHOV�KDV�VHHQ�D�GUDPDWLF�LQFUHDVH�GXULQJ�WKH�ODVW�GHFDGH�

EXW�VWLOO�WKH�DFDGHPLF�OLWHUDWXUH�LV�OLQNHG�ZLWK�WKH�GHJUHH�RI�QHZQHVV��3DXO�7LPPHUV� ZKR�ZDV�

WKHQ�ZRUNLQJ�IRU�WKH�(XURSHDQ�&RPPLVVLRQ�ZDV�WKH�ILUVW�RI�WKH�UHVHDUFKHUV�WR�FOHDUO\�GHILQH�

DQG�FKDUDFWHUL]H�EXVLQHVV�PRGHOV��$V�SHU�KLV� VWXG\�EXVLQHVV�PRGHO� VHUYHV� DV� WKH� VWUXFWXUDO�

GHVLJQ�IRU�WKH�SURGXFW��VHUYLFH�DQG�LQIRUPDWLRQ�IORZV��LQFOXGLQJ D�GHVFULSWLRQ�RI�WKH�YDULRXV�

EXVLQHVV� DFWRUV�� WKHLU� UROHV�� D� GHVFULSWLRQ� RI� WKH� SRWHQWLDO� EHQHILWV� IRU� WKH� YDULRXV� EXVLQHVV�

DFWRUV�DQG�D�GHVFULSWLRQ�RI� WKH�VRXUFHV�RI� UHYHQXHV� �7LPPHUV��������7KH�VWXG\�DOVR� DGGV�D�

PDUNHWLQJ�PRGHO�ZKLFK�LV�D�FRPELQDWLRQ�RI EXVLQHVV�PRGHO�DQG�PDUNHWLQJ�VWUDWHJ\�LQ�RUGHU�

WR� XQGHUVWDQG� KRZ� D� FRPSDQ\� UHDOLVHV� LWV� EXVLQHVV�PLVVLRQ�� )XUWKHU�:HLO�	�9LWDOH� ������

GHILQHG� EXVLQHVV� PRGHO� DV� D� GHVFULSWLRQ� RI� WKH� UROHV� DQG� UHODWLRQVKLSV� DPRQJ� D� ILUP¶V�

FRQVXPHUV��DOOLHV�DQG�VXSSOLHUV��)XUWKHU�LW�LGHQWLILHV�WKH�PDMRU�IORZV�RI�SURGXFW��LQIRUPDWLRQ�

DQG�PRQH\��DV�ZHOO�DV�WKH�PDMRU�EHQHILWV�WR�SDUWLFLSDQWV��

/LQGHU�	�&DQWUHOO������� GHILQHG�EXVLQHVV�PRGHO�DV�DQ�RUJDQL]DWLRQ¶V�FRUH�ORJLF�IRU�FUHDWLQJ�

YDOXH�� 7KH\� GLIIHUHQWLDWH� EHWZHHQ� WKUHH� GLIIHUHQW� W\SHV� RI� PRGHOV�� WKH� FRPSRQHQWV� RI� D�

EXVLQHVV� PRGHO�� UHDO� RSHUDWLQJ� EXVLQHVV� PRGHOV� DQG� FKDQJH� PRGHOV�� � 2Q� WKH� RWKHU� KDQG�

3HWHURYLF�	�.LWWO������ SHUFHLYHG�EXVLQHVV�PRGHOV�DV�WKH�FRUH�ORJLF�RI�D�EXVLQHVV�V\VWHP�IRU�

FUHDWLQJ� YDOXH�� *RUGLMLQ� 	� $NNHUPDQV� ������ PHQWLRQHG� WKDW� LQ� UHVHDUFK� DV� ZHOO� DV� LQ�

LQGXVWU\�SUDFWLFH��RIWHQ�EXVLQHVV�PRGHOV�DUH�ZURQJO\�XQGHUVWRRG�DV�EXVLQHVV�SURFHVV�PRGHOV��

DQG� VR� FDQ� EH� VSHFLILHG� XVLQJ�80/� DFWLYLW\� GLDJUDPV� RU� 3HWUL� QHWV��$V� SHU� WKHP� WKLV� LV� D�

PLVXQGHUVWDQGLQJ�DQG�WKDW�D�EXVLQHVV�PRGHO�LV�QRW�DERXW�SURFHVVHV�EXW�DERXW�YDOXH�H[FKDQJHG�

EHWZHHQ� DFWRUV�� ,Q� WKHLU� RSLQLRQ� WKH� IDLOXUH� WR�PDNH� WKLV� VHSDUDWLRQ� OHDGV� WR� SRRU� EXVLQHVV�

GHFLVLRQ�PDNLQJ�DQG�LQ�DGHTXDWH�EXVLQHVV�UHTXLUHPHQWV��

6RPH�VFKRODUV�UHFRJQL]H�D�EXVLQHVV�PRGHO�DV�D�GHVFULSWLRQ�RI�FRPSOH[�EXVLQHVV�WKDW�HQDEOHV�

WKH�VWXG\�RI� LWV�VWUXFWXUH��RI�WKH�UHODWLRQVKLSV�DPRQJ�VWUXFWXUDO�HOHPHQWV��DQG�RI�KRZ�LW�ZLOO�

UHVSRQG�WR�WKH�UHDO�ZRUOG��3HWHURYLF�	�.LWWO���������:KLOH�VRPH�UHVHDUFKHUV�ULQJ�D�EHOO�WKDW�D�

EXVLQHVV� PRGHO� LV� DOZD\V� D� VLPSOLILFDWLRQ� RI� WKH� FRPSOH[� UHDOLW\� �6WDKOHU�� �������

0DUJHWWD������ DGGV� WKDW� D� EXVLQHVV�PRGHO� LV� OLNH� D� VWRU\� WKDW� H[SODLQV� KRZ� DQ� HQWHUSULVH�

ZRUNV��0RUH�RYHU�OLNH�6WDKOHU��������VKH�VHJUHJDWHV�WKH�FRQFHSW�RI EXVLQHVV�PRGHOV�IURP�WKH�
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FRQFHSW�RI�VWUDWHJ\���6KH�H[SODLQV�WKDW�EXVLQHVV�PRGHOV�GHVFULEH��DV�D�V\VWHP��KRZ�WKH�SLHFHV�

RI� D� EXVLQHVV� ILW� WRJHWKHU�� EXW� DV� RSSRVHG� WR� VWUDWHJ\� GR� QRW� LQFOXGH� SHUIRUPDQFH� DQG�

FRPSHWLWLRQ�

7DSVFRWW� 	� /RZL� ������ GR� QRW� GLUHFWO\� GHILQH� EXVLQHVV� PRGHOV�� EXW� WKH\� FDOO� LW� E�ZHEV�

�EXVLQHVV�ZHEV���$�E�ZHE� LV� D� EXVLQHVV� RQ� WKH� LQWHUQHW� DQG� UHSUHVHQWV� D� GLVWLQFW� V\VWHP�RI�

VXSSOLHUV�� GLVWULEXWRUV�� FRPPHUFH� VHUYLFH� SURYLGHUV�� LQIUDVWUXFWXUH� SURYLGHUV�� DQG� FXVWRPHUV�

WKDW�XVH�WKH�LQWHUQHW�IRU�WKHLU�SULPDU\�EXVLQHVV�FRPPXQLFDWLRQ�DQG�WUDQVDFWLRQV��$PLW�	�=RWW�

������ GHVFULEH� D� EXVLQHVV� PRGHO� DV� DQ� DUFKLWHFWXUDO� FRQILJXUDWLRQ� RI� WKH� FRPSRQHQWV� RI�

WUDQVDFWLRQV�GHVLJQHG�WR�H[SORLW�EXVLQHVV�RSSRUWXQLWLHV��7KHLU�IUDPHZRUN�GHSLFWV�WKH�ZD\V�LQ�

ZKLFK�WUDQVDFWLRQV�DUH�HQDEOHG�E\�QHWZRUN�RI�ILUPV��VXSSOLHUV��DQG�FXVWRPHUV�

:KLOH� DW� WKH� VDPH� WLPH� VRPH� DXWKRUV� LQFOXGHG� D� ILQDQFLDO� HOHPHQW� LQ� WKHLU� GHILQLWLRQV� RI�

EXVLQHVV�PRGHOV��$IXDK�	�7XVVL������� VWDWH�WKDW�HDFK�ILUP�WKDW�H[SORLWV�WKH�LQWHUQHW�VKRXOG�

KDYH�DQ�LQWHUQHW�EXVLQHVV�PRGHO��$V�SHU�WKHLU�UHVHDUFK�WKH\�XQGHUVWDQG�LW�DV�D�VHW�RI�LQWHUQHW�

DQG� QRQ�LQWHUQHW�UHODWHG� DFWLYLWLHV� WKDW� DOORZ� D� ILUP� WR� PDNH�PRQH\� LQ� D� VXVWDLQDEOH� ZD\��

+DZNLQV� ������ GHVFULEHV� D� EXVLQHVV� PRGHO� DV� WKH� FRPPHUFLDO� UHODWLRQVKLS� EHWZHHQ� D�

EXVLQHVV� HQWHUSULVH� DQG� WKH� SURGXFWV� DQG� �RU� VHUYLFHV� LW� SURYLGHV� LQ� WKH�PDUNHW�� 7KH� VWXG\�

H[SODLQV�EXVLQHVV�PRGHOV�DV�D�ZD\�RI�VWUXFWXULQJ�YDULRXV�FRVW�DQG�UHYHQXH�VWUHDPV�VXFK�WKDW�LW�

EHFRPHV�YLDEOH��XVXDOO\�LQ�WKH�VHQVH�RI�EHLQJ�DEOH�WR�VXVWDLQ�LWVHOI�RQ�WKH�EDVLV�RI�LQFRPH�LW�

JHQHUDWHV��5DSSD� ������ GHILQHV�EXVLQHVV�PRGHO�DV�D�PHWKRG�RI�GRLQJ�EXVLQHVV�E\�ZKLFK�D�

FRPSDQ\�FDQ�VXVWDLQ�LWVHOI�WKDW�LV��JHQHUDWH�UHYHQXH��

%XVLQHVV�PRGHO� UHSUHVHQWV� DQ� LPSRUWDQW� ORFXV� RI� LQQRYDWLRQ� DQG� D� FUXFLDO� VRXUFH� RI� YDOXH�

FUHDWLRQ�IRU�WKH�ILUP��LWV�VXSSOLHUV��SDUWQHUV�DQG�FXVWRPHUV��$PLW�	�=RWW���������%DVHG�RQ�WKH�

IDFW� WKDW� WUDQVDFWLRQV� FRQQHFW� DFWLYLWLHV�� WKH� DXWKRUV� IXUWKHU� HYROYHG� WKLV� GHILQLWLRQ� WR�

FRQFHSWXDOL]H� D� ILUP¶V� EXVLQHVV� PRGHO� DV� ³D� V\VWHP� RI� LQWHUGHSHQGHQW� DFWLYLWLHV� WKDW�

WUDQVFHQGV�WKH�IRFDO�ILUP�DQG�VSDQV�LWV�ERXQGDULHV´��$PLW�	�=RWW���������2Q�WKH�RWKHU�KDQG�

&KHVEURXJK�	�5RVHQEORRP� �������GHVFULEH�EXVLQHVV�PRGHO� DV� D� IUDPHZRUN� WKDW� FRQVLGHUV�

WKH� WHFKQRORJLFDO� FKDUDFWHULVWLFV� DQG� SRWHQWLDOV� DV� LQSXWV� DQG� FRQYHUWV� WKHP� WKURXJK�

FXVWRPHUV�DQG�PDUNHWV�LQWR�HFRQRPLFV�RXWSXWV��

2VWHUZDOGHU�� 3LJQHXU�� 	� 7XFFL� ������ GHILQHV� EXVLQHVV PRGHO� DV� D� FRQFHSWXDO� WRRO� WKDW�

FRQWDLQV�D�VHW�RI�HOHPHQWV��WKHLU�UHODWLRQVKLSV�DQG�DOORZV�H[SUHVVLRQ�RI�WKH�EXVLQHVV�ORJLF RI�D�

VSHFLILF�ILUP��,W�LV�D�GHVFULSWLRQ�RI�WKH�YDOXH�D�FRPSDQ\�RIIHUV�WR�RQH�RU�VHYHUDO�VHJPHQWV�RI�

FXVWRPHUV�DQG�RI�WKH�DUFKLWHFWXUH�RI�WKH�ILUP�DQG�LWV�QHWZRUN�RI�FUHDWLYH�SDUWQHUV�
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$�ZLGH�UDQJH�RI�UHVHDUFKHUV�GHILQH�EXVLQHVV�PRGHO�DV�D�UHSUHVHQWDWLRQ�RI�ILUP¶V�XQGHUO\LQJ�

FRUH� ORJLF� DQG� VWUDWHJLF� FKRLFHV� IRU� FUHDWLQJ� DQG� FDSWXULQJ� YDOXH� ZLWKLQ� D� YDOXH� QHWZRUN�

�6KDIHU�	�/LQGHU�������

$O�'HEL�	�$YLVRQ� ������� RQ� WKH� RWKHU� KDQG� KDYH� OLVWHG� WKUHH� UHTXLUHPHQWV� IRU� D� EXVLQHVV�

PRGHO�GHILQLWLRQ�

D� 7KH�GHILQLWLRQ�VKRXOG�EH�FRPSUHKHQVLYH�DQG�JHQHUDO�

E� ,W�LV�QRW�VXIILFLHQW�WR�GHILQH�EXVLQHVV�PRGHO�RQO\�LQ�WHUPV�RI�LWV�FRPSRQHQWV��

F� 7KH� GHILQLWLRQ� VKRXOG� V\QWKHVL]H� WKH� GLIIHUHQW� SRLQWV� RI� YLHZV� SUHVHQWHG� LQ� HDUOLHU�

UHVHDUFK��

:HVWXUOXQG� ������ GHILQH� EXVLQHVV� PRGHOV� DV� WKH� PHDQV� E\� ZKLFK� D� FRPSDQ\� JHQHUDWHV�

UHWXUQV�E\�VSHFLI\LQJ�WKH�DVVRFLDWLRQV�ZLWK�RWKHU�DFWRUV�DV�ZHOO�DV� WKH�ILUP¶V�SRVLWLRQ�LQ� WKH�

YDOXH�FUHDWLQJ�QHWZRUN��:HLO�	�9LWDOH� ������ H[SODLQHG� WKDW�EXVLQHVV�PRGHO� UHSUHVHQWV� WKH�

UROHV� DQG� UHODWLRQV� DPRQJ� WKH� ILUP¶V� FXVWRPHUV�� DOOLHV� DQG� VXSSOLHUV�� LGHQWLI\LQJ� WKH�PDMRU�

IORZV�RI�SURGXFW��LQIRUPDWLRQ��PRQH\�DQG�WKH�PDMRU�EHQHILWV�IRU�WKH�DFWRUV�

$�ORW�RI�RWKHU�DXWKRUV�DQG�UHVHDUFKHUV�OLQN�EXVLQHVV�PRGHOV�ZLWK�VWUDWHJ\�DQG�GHILQH�EXVLQHVV�

PRGHOV� DV�� ³$� EXVLQHVV� PRGHO� LV� D� UHIOHFWLRQ� RI� WKH� ILUP¶V� UHDOL]HG� VWUDWHJ\´�&DVDGHVXV�

0DVDQHOO�	�5LFDUW���������6FKRODUV�FRQWHQG�WKDW�WKH�EXVLQHVV�PRGHO�FDQ�DOVR�EH�D�VRXUFH�RI�

FRPSHWLWLYH� DGYDQWDJH� WKDW� LV� GLVWDQW� IURP� WKH� ILUP¶V�SURGXFW�PDUNHW�SRVLWLRQ� �&KULVWHQVHQ��

�������)LUPV� WKDW� DGGUHVV� WKH� VDPH�FXVWRPHUV�QHHG�DQG�SXUVXH� VLPLODU�SURGXFW� DQG�PDUNHW�

VWUDWHJ\�FDQ�GR�VR�ZLWK�YHU\�GLIIHUHQW�EXVLQHVV�PRGHOV��EXVLQHVV�PRGHO�GHVLJQ�DQG�SURGXFW�

PDUNHW�VWUDWHJ\�DUH�FRPSOHPHQWV��QRW�VXEVWLWXWHV��=RWW�	�$PLW�������

:LUW]� ������ DIWHU� UHYLHZLQJ� WKH� EXVLQHVV� PRGHO� OLWHUDWXUH� H[WHQVLYHO\� H[SODLQV� EXVLQHVV�

PRGHOV� DV�³$�EXVLQHVV�PRGHO� LV� D� VLPSOLILHG� DQG� DJJUHJDWHG� UHSUHVHQWDWLRQ� RI� WKH� UHOHYDQW�

DFWLYLWLHV�RI� D� FRPSDQ\�� ,W� GHVFULEHV�KRZ�PDUNHWDEOH� LQIRUPDWLRQ�� SURGXFWV� DQG�RU� VHUYLFHV�

DUH� JHQHUDWHG� E\� PHDQV� RI� D� FRPSDQ\¶V� YDOXH�DGGHG� FRPSRQHQW�� ,Q� DGGLWLRQ� WR� WKH�

DUFKLWHFWXUH� RI� YDOXH� FUHDWLRQ�� VWUDWHJLF� DV� ZHOO� DV� FXVWRPHU� DQG� PDUNHW� FRPSRQHQWV� DUH�

FRQVLGHUHG� LQ� RUGHU� WR� UHDOL]H� WKH� RYHUULGLQJ� REMHFWLYH� RI� JHQHUDWLQJ� DQG� SUHVHUYLQJ� D�

FRPSHWLWLYH�DGYDQWDJH�´�7DEOH�����JLYHV�DQ�RYHUYLHZ�RI�VRPH�RI�WKH�PRVW�FLWHG�DQG�IDPRXV�

GHILQLWLRQV�RI�WKH�WHUP�EXVLQHVV�PRGHO�DV�KLJKOLJKWHG�LQ�VRPH�WRS�QRWFK�MRXUQDOV��
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7DEOH������6HOHFWHG�%XVLQHVV�0RGHO�'HILQLWLRQV��6RXUFH��=RWW��$PLW�	�0DVVD��������

$XWKRU�V���

<HDU

'HILQLWLRQ 3DSHUV�&LWLQJ�WKH�

'HILQLWLRQ

dŝŵŵĞƌƐ͕�ϭϵϵϴ 7KH� EXVLQHVV� PRGHO� LV� ³DQ� DUFKLWHFWXUH� RI� WKH�

SURGXFW��VHUYLFH�DQG�LQIRUPDWLRQ�IORZV��LQFOXGLQJ�D�

GHVFULSWLRQ�RI� WKH�YDULRXV�EXVLQHVV�DFWRUV�DQG� WKHLU�

UROHV��D�GHVFULSWLRQ�RI�WKH�SRWHQWLDO�EHQHILWV�IRU� WKH�

YDULRXV�EXVLQHVV�DFWRUV��D GHVFULSWLRQ�RI�WKH�VRXUFHV�

RI�UHYHQXHV´��S���

+HGPDQ�	�

.DOOLQJ������

$PLW�	�=RWW��

������

=RWW�	�$PLW��

����

������������

7KH�EXVLQHVV�PRGHO�GHSLFWV�³WKH�FRQWHQW��VWUXFWXUH��

DQG� JRYHUQDQFH� RI� WUDQVDFWLRQV� GHVLJQHG� VR� DV� WR�

FUHDWH� YDOXH� WKURXJK� WKH� H[SORLWDWLRQ� RI� EXVLQHVV�

2SSRUWXQLWLHV´� ������� ������%DVHG� RQ� WKH� IDFW� WKDW�

WUDQVDFWLRQV� FRQQHFW� DFWLYLWLHV�� WKH� DXWKRUV� IXUWKHU�

HYROYHG� WKLV� GHILQLWLRQ� WR� FRQFHSWXDOL]H� D� ILUP¶V�

EXVLQHVV� PRGHO� DV� ³D� V\VWHP� RI� LQWHUGHSHQGHQW�

DFWLYLWLHV�WKDW�WUDQVFHQGV�WKH�IRFDO�ILUP�DQG�VSDQV�LWV�

ERXQGDULHV´

+HGPDQ�	.DOOLQJ��

������

0RUULV��

6FKLQGHKXWWH��	

$OOHQ��������=RWW�

	

$PLW��������������

6DQWRV��6SHFWRU��	�

9DQ�

'HU�+H\GHQ��������

%RFN��

2SVDKO��	�*HRUJH�

����

&KHVEURXJK�	

5RVHQEORRP��

����

7KH� EXVLQHVV� PRGHO� LV� ³WKH KHXULVWLF� ORJLF� WKDW�

FRQQHFWV� WHFKQLFDO� SRWHQWLDO�ZLWK� WKH� UHDOL]DWLRQ� RI�

HFRQRPLF�YDOXH´��S�������

&KHVEURXJK��

$KHUQ��)LQQ��

	�*XHUUD]��������

&KHVEURXJK�����D��

����E��

7HHFH�����������

0DJUHWWD������ $� EXVLQHVV� PRGHO� LV� D� ³FRQFLVH� UHSUHVHQWDWLRQ� RI�

KRZ�DQ� LQWHUUHODWHG�VHW� RI�GHFLVLRQ�YDULDEOHV� LQ� WKH�

DUHDV� RI� YHQWXUH� VWUDWHJ\�� DUFKLWHFWXUH�� DQG�

&DOLD�� *XHUULQL�� 	�

0RXUD��

����
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HFRQRPLFV�DUH�

DGGUHVVHG� WR� FUHDWH� VXVWDLQDEOH� FRPSHWLWLYH�

DGYDQWDJH� LQ� GHILQHG�PDUNHWV´� �S�� ������ ,W� KDV� VL[�

IXQGDPHQWDO� FRPSRQHQWV�� 9DOXH� SURSRVLWLRQ��

FXVWRPHU��LQWHUQDO�SURFHVVHV�FRPSHWHQFLHV��H[WHUQDO�

SRVLWLRQLQJ��HFRQRPLF�PRGHO��DQG�SHUVRQDO�LQYHVWRU�

IDFWRUV

-RKQVRQ��

&KULVWHQVHQ��

	� .DJHUPDQQ��

���

%XVLQHVV� PRGHOV� ³FRQVLVW� RI� IRXU� LQWHUORFNLQJ�

HOHPHQWV� WKDW� WDNHQ� WRJHWKHU�� FUHDWH� DQG� GHOLYHU�

YDOXH´� �S�� ����� 7KHVH� DUH� FXVWRPHU� YDOXH�

SURSRVLWLRQ��SURILW� IRUPXOD��NH\� UHVRXUFHV�� DQG�NH\�

SURFHVVHV�

-RKQVRQ� 	�

6XVNHZLF]��

����

&DVDGHVXV�

0DVDQHOO�	

5LFDUW������

³$�EXVLQHVV�PRGHO�LV�³D�UHIOHFWLRQ�RI�WKH�ILUP¶V�

UHDOL]HGVWUDWHJ\´��S�������

+XUW��������%DGHQ�

)XOOHU�

	�0RUJDQ������

7HHFH������� ³$�EXVLQHVV�PRGHO�DUWLFXODWHV�WKH�ORJLF��WKH�GDWD�

DQG�RWKHU�HYLGHQFH�WKDW�VXSSRUW�D�YDOXH�SURSRVLWLRQ�

IRU�WKH�FXVWRPHU��DQG�D�YLDEOH�VWUXFWXUH�RI�UHYHQXHV�

DQG�FRVWV�IRU�WKH�HQWHUSULVH�GHOLYHULQJ�WKDW�YDOXH´�

�S�������

*DPEDUGHOOD�	�

0F*DKDQ��

����

����&20321(176�2)�$�%86,1(66�02'(/

6RPH�UHVHDUFKHUV�GHILQH�EXVLQHVV�PRGHO LQ�WHUPV�RI�FRPSRQHQWV��ZKLOH�RWKHU�VFKRODUV�KDYH�

XVHG�WKH�WHUP�HOHPHQWV� LQ�DGGLWLRQ�WR�FRPSRQHQWV �<LS�������� �&KHVEURXJK�	�5RVHQEORRP�

������ XVH�WKH�WHUP�IXQFWLRQV�UDWKHU�WKDQ�HOHPHQWV�RU�FRPSRQHQWV��6FKZHL]HU������� XVHV�WKH�

WHUP� GLPHQVLRQV�� QRQHWKHOHVV� UHVHDUFKHUV� DGYRFDWH� WKDW� DOO� RI� WKHVH� WHUPV� FDQ� EH� XVHG�
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LQWHUFKDQJHDEO\��7KH�SULPH�HPSKDVLV�RI� WKH�DUFKLWHFWXUH� LV�RQ� WKH�FRPSRQHQWV� WKDW�SURGXFH�

YDOXH� DQG� LQ� DGGLWLRQ� FODULI\� WKH� LQWHUDFWLRQ� RI� WKRVH� HOHPHQWV� �2VWHUZDOGHU� ������� $V�ZH�

NQRZ�WKDW�VFKRODUV�GRQ¶W�DJUHH�XQDQLPRXVO\�RQ�WKH�GHILQLWLRQ�RI�%XVLQHVV�0RGHOV�LQ�JHQHUDO��

WKH\� VKDUH� WKH� VDPH� RSLQLRQ� DERXW� WKH� FRPSRQHQWV�� 7KXV� WKHUH� LV� QR� VXFK� FRPPRQ�PRGHO�

ZKLFK� LV� DFFHSWDEOH� WR� DOPRVW� DOO� RI� WKH� VFKRODUV� EXW� VRPH� RI� WKH� PRVW� FLWHG� DQG� ZLGHO\�

DFNQRZOHGJHG�IUDPHZRUNV�RQ�EXVLQHVV�PRGHOV�DUH�GLVFXVVHG�DERYH��

������2VWHUZDOGHU�	�3LJQHXU�)UDPHZRUN �%XVLQHVV�0RGHO�&DQYDV��

2VWHUZDOGHU� UHYLHZHG� DOO� WKH� UHVHDUFK� DUWLFOHV� FRQVLGHULQJ� WKH� WHUP� µEXVLQHVV� PRGHO¶DQG�

GHYHORSHG� DQ� RQWRORJLFDO�PRGHO��2VWHUZDOGHUV�PRGHO� SURYLGHV� WKHRULHV� DQG� WRROV� WKDW� KHOS�

SUDFWLRQHUV� WR�FDSWXUH��XQGHUVWDQG��FRPPXQLFDWH��GHVLJQ��DQDO\]H��DQG�FKDQJH� WKH�EXVLQHVV�

ORJLF� RI� WKHLU� ILUP´� �2VWHUZDOGHU� HW� DO�� ������� � 7KLV� PRGHO� KDV� DOO� WKH� FKDUFDWHULVWLFV� RI��

0RUULV���������7KH�ELJJHVW�HGJH�ZKLFK�WKLV�PRGHO�KDV�RYHU�DOO�RWKHU�VXJJHVWHG�PRGHOV�LV�WKDW�

LWV�HDV\� WR� LPSOHPHQW��HDV\� WR�XQGHUVWDQG�DQG�VXLWDEOH�IRU�DOPRVW�DOO�EXVLQHVVHV�ZKHWKHU� LWV�

PDQXIDFWXULQJ�RU�WKH�VHUYLFH�LQGXVWU\��7KH�PRGHO�KDV�EHHQ�FKDQJHG�DQG�UHYLVHG�PDQ\�WLPHV�

E\�2VWHUZDOGHU�	�3LJQHXU� E\� UHQDPLQJ� VRPH� RI� WKH� FRPSRQHQWV� EXW� WKH� FRUH� ORJLF� RI� WKH�

EXVLQHVV�PRGHO�KDV�UHPDLQHG�WKH�VDPH��)LJXUH��������

2VWHUZDOGHU�QDPHG�WKLV�PRGHO�DV�EXVLQHVV�PRGHO�&DQYDV��,W�KDV�DOWRJHWKHU�QLQH�HOHPHQWV�WKDW�

SRUWUD\�FRPSDQ\�VWUDWHJ\�DQG�EXVLQHVV�RSSXUWXQLWLHV��2VWHUZDOGHU�DUJXHV�WKDW�LW�QRW�RQO\�FDQ�

EH�XVHG�WR�GHSLFW�FXUUHQW�VWDJH�RI�WKH�EXVLQHVV�EXW�DOVR�WKH��µZKHUH�ZH�ZDQW� WR�EH¶ VWDWH� ,Q�

RUGHU� WR� PDNH� WKH� FDQYDV� PRUH� VXLWDEOH� IRU� XVH� 2VWHUZDOGHU� SXEOLVKHG� D� ERRN� µ%XVLQHVV�

0RGHO�*HQHUDWLRQ¶�ZKLFK�EHFDPH�RQH�RI�WKH�EHVW�VHOOLQJ�ERRNV�WKURXJK�RXW�WKH�ZRUOG KDYLQJ�

DOPRVW� PRUH� WKDQ� ���� FR� DXWKRUV� �2VWHUZDOGHU� 	� 3LJQHXU� ������� � 7KH� EXVLQHVV� PRGHO�

FDQYDV�E\�RVWHUZDOGHU�KDV�WKH�IROORZLQJ�FRPSRQHQWV�

9DOXH�3URSVLWLRQ��7KH�YDOXH�SURSRVLWLRQ�LV�RQH�RI�WKH�FHQWUDO�DQG�PRVW�LPSRUWDQW�FRPSRQHQW�

GLVFXVVHG� E\� 2VWHUZDOGHU� LQ� KLV� IUDPHZRHN� IRU� EXVLQHVV�PRGHOV�� 9DOXH� SURSRVLWLRQ� LV� WKH�

VWDWHPHQW� RI� EHQHILWV� WKDW� DUH� GHOHYHUHG� E\� WKH� ILUP� WR� LWV� FXVWRPHUV� � �%DJFKL� 	 7XOVNLH��

�������5HVHDUFKHUV�EHIRUH�RVWHUZDOGHU�KDYH�DOVR�GHILQHG�YDOXH�SURSRVLWLRQ�DV�WKH�ZD\�LWHPV�

RI�YDOXH�OLNH�SURGXFWV�RU�VHUYLFHV�DUH�ER[HG�WR�VDWLVI\�FXVWRPHU�QHHGV� �.DPELO��*LQVEHUJ�HW�

DO�� ������2VWHUZDOGHU�GHILQHV�YDOXH�SURSRVLWLRQ�DV�DQ�RYHUDOO�YLHZ�RI�WKH�YDULRXV�EXQGOH�RI�

EHQHILWV� ZKLFK� KDYH� VRPH� YDOXH� IRU� D� VSHFLILF� FXVWRPHU� VHJPHQW�� ,W� H[SODLQV� KRZ� D� ILUP�

GLIIHUHQWLDWHV� LWVHOI� ZLWK� UHVSHFW� WR� LWV� FRPSHWLWRUV� DQG� IXUWKHU� H[SODLQV� WKH� UDWLRQDOH� ZK\�
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FXVWRPHUV�EX\�D�SURGXFW�RU�VHYLFH�IURP�ILUP�$�DQG�QRW�IURP�ILUP�%��7KH�YDOXH�SURSRVLWLRQ�

HOHPHQW�FDQ�IXUWKHU�EH�H[SODLQHG�E\�LWV�YDULRXV�DWWULEXWHV�OLNH� GHVFULSWLRQ��UHDVRQLQJ��YDOXH�

OHYHO�DQG�SULFH�OHYHO�DQG�DQ�RSWLRQDO�OLIH�F\FOH�

&XVWRPHU�6HJPHQWV��2VWHUZDOGHU� GRHVQ¶W PDNH� DQ� H[FHSWLRQ� OLNH� LQ�PDQ\� RWKHU� EXVLQHVV�

PRGHOV� FXVWRPHU� FRPHV� ILUVW� VR� LW� FRPHV� KHUH� LQ� WKLV� PRGHO�� 7KH� YHU\� ILUVW� VWHS� LV� WR�

GHWHUPLQH� WKH� FXVWRPHU� VHJPHQWV�ZKLFK� KDYH� FRPPRQ� QHHGV� DQG� VLPLODU� WUDLWV� LQ� RUGHU� WR�

NQRZ� KRZ� WKH� VHJHPHQW� LV� DFWLQJ�� 2VWHUZDOGHU� GLIIHUHQWLDWHV� EHWZHHQ� PRUH� ROG�VW\OH�

PDUNHWWLQJ� VHJHPHQWDWLRQ� DQG� WKH� FRPSDUDWLYHO\� FXUUHQW� QRWLRQ� RI� FRPPXQLWLHV� RI� LQWHUHVW�

�+DJHO�DQG�$UPVWURQJ�������� 2VWHUZDOGHU�VXJJHVWV�WKDW�RQFH�FXVWRPHU�QHHGV�DUH�LGHQWLILHG�D�

ILUP�FDQ�RXWOLQH�D�EXVLQHVV�PRGHO�WR�IXOO�ILOO� WKRVH�VSHFLILF�VHW�RI�QHHGV��+H�IXUWKHU�VWUHVVHG�

WKDW�ZH�QHHG�WR�VHH�IRU�ZKRP�ZH�DUH�FUHDWLQJ�YDOXH"��2VWHUZDOGHU�	�3LJQHXU��������

&XVWRPHU�5HODWLRQVKLSV�&XVWRPHU� UHODWLRQVKLSV� LQFOXGH� WKH� YDULRXV� UHODWLRQVKLSV�ZKLFK� D�

ILUP�HVWDEOLVKHV�ZLWK�LWV�FXVWRPHUV��7KH�VWUHQJKW�RI�UHODWLRQVKLSV�ZKLFK�D�ILUP�EXLOGV�ZLWK�LWV�

FXVWRPHUV�LV�DIIHFWHG�E\�FXVWRPHU�LQWHUDFWLRQV��&RPSDQLHV�PXVW�WKHUHIRUH�DQDO\]H�FXVWRPHU�

GDWD� VR� DV� WR� LQWHUSUHW� ZKLFK� W\SH� RI� FRQVXPHUV� WKH\�ZDQW� WR� UHDFK�SURFXUH�� DUH� OXFUDWLYH�

ZRUWK�VSHQGLQJ� DQG�UHWHQWLRQ�HIIRUWV�DQG�DUH�OLNHO\�WR�EH�VXEMHFW�WR�DGG�RQ�VHOOLQJ��%ODWWEHUJ��

*HW]�HW�DO�� ������

&KDQQHOV�5HVHDUFKHUV�KDYH�GHILQHG� FKDQQHOV� � DV� WKH�ZD\� � D� ILUP�JRHV� WR�PDUNHWSODFH� DQG�

KRZ� LW� UHDFKHV� FRQVXPHUV� �+DPHO� ������� 7KH� FKDQQHO� PDQDJHPHQW� KDYH� EHFRPH� YHU\�

LPSRUWDQW� VWXG\� LQ� PDQDJHPHQW� DV� FRPSDQLHV� KDYH� UHDOLVHG� WKH� SHUNV� RI� UHPRYLQJ�

LQWHUPDGDULHV� DQG� UHDFKLQJ� FXVWRPHUV� GLUHFWOW\� �%HQMDPLQ� 	�:LJDQG�� ������ 6DUNDU� HW� DO���

������� $V� SHU� 2VWHUZDOGHU� HYHU\� FKDQQHO� KDV� D� GHVFULSWLRQ� WKH� DWWULEXWHV�� UHDVRQLQJ� DQG�

FXVWRPHU�EX\LQJ�F\FOH�
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)LJXUH��������%XVLQHVV�0RGHO�&DQYDV���6RXUFH��2VWHUZDOGHU�	�3LJQHXU��������

.H\�5HVRXUFHV��5HVRXFHV�DQG�FDSDELOLWLHV�SOD\�D�YHU\�LPSRUWDQW�UROH�LQ�D�EXVLQHVV�PRGHO�RI��

ILUP��(YHU\�ILUP�KDV�WR�HQVXUH�WKDW�LW�PDUVKDOV�WKH�QHFHVVDU\�FDSDELOLWLHV�WR�GHOLYHU�LWV�YDOXH�

SURSRVLWLRQ���%DJFKL�	 7XOVNLH��������:DOOLQ����������&DSDELOLWLHV�FDQ�EH HLWKHU�RZQHG�E\�WKH�

ILUP�LWVHOI�RUIURP�LWV�SDUWQHU�RUJDQL]DWLRQV��5HVRXUFHV�FDQ�EH�FODVVLILHG�DV�7DQJLOH��,QWDJLEOH�

DQG�KXPDQ�&DSLWDO��7DQJEOHV�LQFOXGH�UHVRXFHV�OLNH�SODQW�DQG�PDFKLQHU\�ZKLOH�DV�LQWDQJLEOHV�

LQFOXGH� SDWHQWV�� EUDQG� YDOXH�� JRRGZLOO� HWF�)LQDOO\� KXPDQ� FDSLWDO� LQFOXGHV� WRS� VFLHQWLVWV� RU�

PDQDJHUV�ZKLFK� ILUPV�KDYH�DQG�DUH�YHU\� FUXFLDO� LQ� WKHLU�EXVLQHVV�PRGHOV�� �2WKHU�H[DPSOHV�

LQFOXGH�FRQVXOWDQFLHV��KRVSLWDOV��XQLYHUVLWLHV�RQ�ZKLFK�WKH�ILUP�UHOLHV�IRU�LQQRYDWLRQ�

.H\�$FWLYLWLHV�$FWLYLWLHV� DUH� WKH�KHDUW� RI� DQ\�EXVLQHVV�PRGHO�� �$�FRPSDQ\� FUHDWHV�YDOXH� ��

PDUNHWV�YDOXH�DQG�JHQUDWHV�UHYHQXH�WKURXJK�LWV�DFWLYLWLHV��$Q�DFWLYLW\�LV�H[HFXWHG�E\�DQ�DFWRU�

ZKLFK� D� FRPSDQ\� RZQV� RU LV� RZQHG� E\� DQ\� RI� LWV� SDUWQHUV�� $FWLYLWLHV� LQFOXGH� SULPDU\�

DFWLYLWLHV�LQYROYHG�LQ YDOXH�SURSRVLWLRQ�DQG�LWV�PDUNHWLQJ��DQG�DFWLYLWLHV�ZKLFK�DUH VHFRQGDU\�

OLNH ILUP� LQIUDVWUXFWXUH�� KXPDQ� UHVRXUFH� PDQDJHPHQW�� WHFKQRORJ\� GHYHORSPHQW� DQG�

SURFXUHPHQW��3RUWHU�������

.H\�3DUWQHUV��'XH�WR�UDSLG�WHFKQRORJLFDO�GHYHORSPHQW�LWV�DOPRVW�LPSRVVLEOH�WKDW�D�ILUP�ZLOO�

RZQ�HYHU\WKLQJ�RQ� LWV�RZQ��7KHUHIRUH�D� ILUP�KDV� WR� UHOD\�RQ�SDUWQHUV�DQG� WKXV�SDUWQHUVKLSV�

SOD\�D�YHU\�FUXFLDO�UROH�LQ�DQ\�ILUP¶V�EXVLQHVV�PRGHO��3DUWQHUVKLSV�EHQHILW�D�ILUP�WR�OHYHUDJH�
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LWV� FRUH� FRPSHWHQFLHV�� %\� KDYLQJ� SDUWQHUVKLSV� ILUPV� FDQ� FRQFHQWUDWH� RQ�ZKDW� WKH\� GR� EHVW�

LQWHUQDOO\� DQG� RXWVRXUFH� DOO� RWKHU� VHFLRQGDU\� DFWLYLWLHV� WKHUHE\� ORZHULQJ� WKHLU� FRVWV��

3DUWQHUVKLSV� FDQ� WDNH� GLYHUVH� IRUPV�� VXFK� DV� LQWHJUDWHG� UHODWLRQVKLSV� �H�J�� &ROODERUDWLYH�

3ODQQLQJ��)RUHFDVWLQJ�DQG�5HSOHQLVKPHQW� �&3)5��DW�:DO� 0DUW���EX\�VLGH�RQOLQH�SODWIRUPV�

�H�J�� 1HVWOp�� 'DQRQH� DQG� +HQNHO
V� &3*PDUNHW�FRP�� RU� VHUYLFH� FRQWUDFWLQJ� �H�J�� 6HDID[
V�

LQGXVWU\�ZLGH�FUHGLW�UHSRUWLQJ�IRU�WKH�VHDIRRG�LQGXVWU\���3DUWQHUVKLSV�DUH�EDVHG�RQ�D�UDQJH�RI�

$*5((0(17V��$*���2VWHUZDOGHU�	�3LJQHXU��������

5HYHQXH�0RGHO�$V�SHU�2VWHUZDOGHU�UHYHQXH�PRGHO�H[SODLQV�WKH�ZD\�D�ILUP�PDNHV�PRQH\��,W�

FDQ�EH�FRPSRVHG�RI�RQH�RU� VHUYUDO� UHYHQXH�VWUHDPV�DQG�PDQ\�SULFLQJ�HOHPHQWV��$� UHYHQXH�

PRGHO� LV� DOZD\V� GHSHQGHQW� DQG� LQIDFW� EXLOW� RQ� WKH� YDOXH� SURSRVLWLRQ� HOHPHQW�� 7KH� YDULRXV�

DWWULEXWHV� LW� LQFOXGHV� DUH� QDPH�� GHVFULSWLRQ�� VWUHDP� W\SH� �VHOOLQJ�� OHQGLQJ�� OLFHQFLQJ��

WUDQVDFWLRQ�FXW��DGYHUWLVLQJ����SHUFHQWDJH�DQG�SULFLQJ�PHWKRGV��)L[HG��GLIIHUHQWLDO�DQG�PDUNHW��

�.OHLQ�DQG�/RHEEHFNH�������3LWW��%HUWKRQ�HW�DO� �����

&RVW�6WUHDPV��7KLV�ILQDO�FRPSRQHQW�LQFOXGHV�DOO�WKH�FRVWV�WKH�ILUP�LQFXUV�LQ�RUGHU�WR�FUHDWH��

PDUNHW�DQG�GHOLYHU�YDOXH�WR�LWV�FRQVXPHUV���$�SULFH�WDJ�RQ�DOO�WKH�UHVRXUFHV���DVVHWV��DFWLYLWLHV�

DQG� � SDUWQHU� QHWZRUN� UHODWLRQVKLSV� DQG� WKHQ� H[FKDQJHV� WKDW� FRVW� WKH� FRPSDQ\� PRQH\�� $V�

FRPSDQLHV�WKHVH�GD\V�DUH�IRFXVLQJ�PRUH�RQ�FRUH�DFWLYLWLHV�DQG�RXWVRXUFH�DOO�RWKHU�VHFRQGDU\�

DFWLYLWLHV�WKH�FRVW�HOHPHQW�LV�ULJKW�DW�WKH�FHQWUDO�RI�WKH�EXVLQHVV�PRGHO�RI�DQ\�ILUP��0DvWUH�DQG�

$ODGMLGL��������

������6KDIHU�HW�DO���������0RGHO

/RQJ�WLPH�EDFN�LQ������WZR�SLRQHHUV�RI�VWUDWHJLF�PDQDJHPHQW�+DPHO�	�3UDKDODG�LGHQWLILHG�

WZR�NH\VWRQHV�RI�EXVLQHVV�PRGHOV�� VWUXFWXUHV� DQG� URXWLQHV��7KH� VDLG� UHVHDUFKHUV� HPSKDVL]H�

KRZ� RUJDQL]DWLRQV� UHFRJQL]H� WKHLU� RUJDQL]DWLRQDO� VWUXFWXUH�� WKHLU EXVLQHVV� QHWZRUN� DQG� WKH�

SRVLWLRQ�ZLWKLQ� WKDW�QHWZRUN��5RXWLQHV�GHVFULEH�KRZ�RUJDQL]DWLRQV�GHYHORS� HIIHFWLYH�� �7KLV�

PRGHO�LV�YHU\�PXFK�VLPLODU�WR�WKH�2VWHUZDOGHU	�3LJQXHU�PRGHO�GLVFXVVHG�DERYH��EXW�6KDIHU�

HW� DO�¶V� PRGHO� KDV� PRUH� FRPSRQHQWV� WKDQ� WKH� 2VWHUZDOGHU� PRGHO�� 7KH� H[WUD� FRPSRQHQWV�

GLVFXVVHG� LQ� WKLV�PRGHO� XVXDOO\� LQGLFDWH� SURFHVV� DFWLYLWLHV� DQG� RWKHU� VWUDWHJLF� LVVXHV�ZKLFK�

KDYH� D� YHU\� OLWWOH� OLQNDJH� ZLWK� EXVLQHVV� PRGHOV�� � 7KHUHIRUH� LI� ZH� LJQRUH� WKRVH� H[WUD�

FRPSRQHQWV�WKLV�PRGHO�LV�YHU\�PXFK�LQ�OLQH�ZLWK�WKH�2VWHUZDOGHU�PRGHO��)LJXUH�����JLYHV�D�

FRPSUHKHQVLYH�RYHUORRN�RI�WKH�EXVLQHVV�PRGHO�VWUXFWXUH�DQG�FRPSRQHQWV��
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)LJXUH��������%XVLQHVV�PRGHO�VWUXFWXUH�DQG�FRPSRQHQWV��6KDIHU�HW�DO��������S�������

������:HVWHUOXQG )UDPHZRUN

:HVWHUOXQG��������EDVHG KLV�PRGHO�RQ�VLPLODU�EDVLV�DV�ZLWK�2VWHUZDOGHU�PRGHO�EXW�GLVFXVVHG�

RQO\� IRXU�FRPSRQHQWV��:HVWHUOXQG� ������� LGHQWLILHG� WKRVH�HOHPHQWV�RU�FRPSRQHQWV� WKDW�DUH�

PRVW�FRPPRQO\�SURSRVHG�LQ�VRPH�WRS�QRWFK�UHVHDUFK�SDSHUV�RQ�EXVLQHVV�PRGHOV�DQG�ZKLFK�

DUH� FRPPRQ�DFURVV�DOO�RI� WKH� UHVHDUFK�SDSHUV��6RPH�UHQRZQHG�VFKRODUV� OLNH� �=RWW�	�$PLW��

������DUH�RQ�WKH�VLPLODU�WUDFN�ZLWK�YHU\�OLWWOH�PRGLILFDWLRQV�

9DOXH�3URSRVLWLRQ�� 9DOXH�SURSRVLWLRQ� LV� DW� WKH� FHQWUH� RI� WKH� EXVLQHVV�PRGHO� RI� DQ\� ILUP��

5HVHDUFKHUV�FODLP�WKDW�YDOXH SURSRVLWLRQ�FUHDWHV� WKH�WKHRUHWLFDO�SULPDF\�RI�EXVLQHVV�PRGHOV�

�/DPEHUW����������/DPEHUW�FODLPV�WKDW�HYHU\�RWKHU�HOHPHQW�RI�D�ILUP¶V�EXVLQHVV�PRGHO�IORZV�

IURP� WKH� YDOXH� SURSRVLWLRQ�� 6KH� KDV� IRXQG� D� YDVW� OLWHUDWXUH� LQ� VXSSRUW� RI� KHU� DUJXPHQW��

6FKRODUV�GHILQH�YDOXH�SURSRVLWLRQ�DV�³ZKDW�SUHFLVH�EHQHILW�RU�EHQHILWV�DW�ZKDW�SULFH�ZLOO�EH�

RIIHUHG�WR�ZKDW�FXVWRPHU�JURXS��DW�ZKDW�FRVW��/DQQLQJ��	�0LFKDHOV�������
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$VVHWV�DQG�FDSDELOLWLHV�DV�UHVRXUFH��:HVWHUOXQG�DUJXHV�WKDW�ZLWKRXW�UHVRXUFHV�D�ILUP�FDQQRW�

UHDOLVH� LWV YDOXH� SURSRVLWLRQ��5HVRXUFHV� DUH� WKH�PXVFOHV� RI� D� ILUP� DQG� WKH\� LQFOXGH� SHRSOH��

VNLOOV�� WHFKQRORJ\�� IDFLOLWLHV�� HTXLSPHQW�� ORJLVWLFV�� H[LVWLQJ� SURGXFW� OLQHV� HWF�� 6RPH� RWKHU�

UHVHDUFKHU�KDYH�GHILQHG�FDSDELOLWLHV�DV�µ&DSDELOLWLHV�DV�UHSHDWDEOH�SDWWHUQV�RI�DFWLRQ�LQ�WKH�XVH�

RI�DVVHWV�WR�FUHDWH��SURGXFH��DQG�RU�RIIHU�SURGXFWV�DQG�VHUYLFHV�WR�WKH�PDUNHW¶��:DOOLQ�������

7KH�(FRQRPLF�ORJLF�RU�5HYHQXH�/RJLF��7KLV�FRPSRQHQW�LQFOXGHV�ERWK�UHYHQXH�DQG�FRVW�DV�

SHU�:HVWHUOXQG���������(FRQRPLF�ORJLF�H[SODLQV�ZK\�D�ILUP�GHOLYHUV�YDOXH�WR�FXVWRPHUV�DW�D�

VSHFLILHG� FRVW� �&KXQJ�� ������� � 5HVHDUFKHUV� H[SODLQ� UHYHQXH� PRGHO� UHIHUV� WR� WKH� VSHFLILF�

PRGHV�LQ�ZKLFK�D�EXVLQHVV�PRGHO�HQDEOHV�UHYHQXH�JHQHUDWLRQ��$PLW�	�=RWW���������

5HODWLRQVKLSV�ZLWK�$FWRUV�LQ�%XVLQHVV�1HWZRUNV��'XH�WR�WHFKQRORJLFDO�GHYHORSPHQWV�LW�KDV�

EHFRPH� DOPRVW� LPSRVVLEOH� IRU� ILUPV� WR� GHYHORS HYHU\WKLQJ� LQ�KRXVH�� 7KHUHIRUH� WKH�

UHODWLRQVKLSV�ZLWK�SDUWQHUV�DQG�VXSSOLHUV�KDYH�EHFRPH�YHU\�FUXFLDO�IRU�ILUPV�QRZ�GD\V��7KH�

DFWRUV� LQ� EXVLQHVV� QHWZRUN� LQFOXGH� VXSSOLHUV�� SDUWQHUV� DQG� RWKHU� NH\� UHODWLRQVKLSV�ZKLFK� D�

ILUP�KDV�HVWDEOLVKHG��7KHVH�GD\V�QHZ�YHQWXUHV�GRQ¶W�KDYH�HYHU\WKLQJ�LQ�KRXVH�VR�WKH\�KDYH�WR�

UHO\�RQ�SDUWQHUV�WR�SHUIRUP�PRUH�UROHV�WKDQ�HYHU�

7KHUH� DUH� VR� PDQ\� RWKHU� IUDPHZRUNV� GLVFXVVHG� E\� D� ZLGH� YDULHW\� RI� VFKRODUV� LQ� PDQ\�

UHVHDUFK�SDSHU�FRYHULQJ�VLPLODU�FRPSRQHQWV�ZLWK�VRPH�PLQRU�GHYLDWLRQV�KHUH�DQG�WKHUH��7KH�

YDULRXV� FRPSRQHQWV� GLVFXVVHG� E\� DOPRVW� D� ZLGH� YDULHW\� RI� VFKRODUV� LQ� VRPH� WRS� QRWFK�

MRXUQDOV�DUH�GLVFXVVHG�LQ�WKH�VHFWLRQ�EHORZ��

2QH�RI�WKH�PRVW�ZLGHO\�GLVFXVVHG�HOHPHQWV�RU�FRPSRQHQWV�LQ�WKH�EXVLQHVV�PRGHO�LV�WKH�YDOXH�

SURSRVLWLRQ��5HVHDUFKHUV�ZKR�KDYH�ZRUNHG�LQ�EXVLQHVV�PRGHOV�VWUHVV�RXW�WR�WKH�IDFW�WKDW�LW¶V�

DQ� FUXFLDO� HOHPHQW� LQ� DQ\� ILUPV� EXVLQHVV� PRGHO� �&KHVEURXJK� 	� 5RVHQEORRP�� ������

'XERVVRQ�7RUED\��2VWHUZDOGHU�	�3LJQXHU��������.LP�	�0DXERUJQH��������0DJUHWWD��������

0RUULV�� 6FKLQGHKXWWH� DQG� $OOHQ�� ������ 9RUVW�� 'RQJHQ�� 1RXJXLHU� HW� DO��� ������� 9DOXH�

SURSRVLWLRQ�LV�XVHG�WR�GHVFULEH�WKH�EXQGOH�RI�EHQHILWV�ZKLFK�D�FRPSDQ\�RIIHUV�DQG�DUH�RI�VRPH�

YDOXH� WR� D� FXVWRPHU� �2VWHUZDOGHU�� ������� 6RPH� UHVHDUFKHUV� IRFXV� RQ� WKH� YDOXH� FUHDWHG� WR�

XVHUV�E\�WKH�XVHUV�EDVHG�RQ�WHFKQRORJ\��&KHVEURXJK�	�5RVHQEORRP���������

$QRWKHU�ZLGHO\�GLVFXVVHG�FRPSRQHQW�RI�WKH�EXVLQHVV�PRGHO�LV�WKH�FXVWRPHU�VHJHPHQWV��7KLV�

FRPSRQHQW�PRVW� VSHFLILFDOO\� UHYROYHV� DURXQG� WKH� WDUJHW�PDUNHW� DQG� VFRSH� �&KHVEURXJK�	�

5RVHQEORRP�� ������ 'XERVVRQ�7RUED\�� 2VWHUZDOGHU� 	� 3LJQXHU�� ������ .LP� 	�0DXERUJQH��

������ 0DJUHWWD�� ������ 0RUULV�� 6FKLQGHKXWWH� DQG� $OOHQ�� ������� 0DUNHWHUV� LGHQWLI\� WKLV�
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FRPSRQHQW�DV�YHU\�FUXFLDO�LQ�DQ\�EXVLQHVV�PRGHO�RI�D�ILUP��:KHQ�WKH�SURGXFW�UHOLHV�VHYHUHO\�

RQ�WHFKQRORJLFDO�WUDLWV�WR�WDUJHW�LQ�WKH�GHYHORSPHQW�DQG�UHODWHG�EDFN�WR�WKH�DUJXPHQW�RI�FRVW�

DQG� UHYHQXH� DUFKLWHFWXUH� WKHQ� LGHQWLI\LQJ� WKH� PDUNHW� IRFXV� LV� H[WUHPHO\� LPSRUWDQW��

�&KHVEURXJK� 	� 5RVHQEORRP� ������ %DUULQJHU� 	� ,UHODQG� ������� KLJKOLJKWHG� WKDW� QHZ�

YHQWXUHV�QHHG�WR�EH�H[WUD�FDUHIXO�DW� WKH�LQLWLDO�VWDJH�LQ�HVFDODWLQJ�WKHLU�SURGXFW�EH\RQG�WKHLU�

FDSDELOLWLHV�� 5HVHDUFKHUV� KDYH� IRXQG� WKDW� DW� WKH� LQLWLDO� VWDJH� LW¶V�ZLVH� WR� JR� IRU� QLFKH� RU� D�

VHJPHQWHG�PDUNHW�UDWKHU�WKDQ�JRLQJ�IRU�EURDGHU�PDUNHW��%DUULQJHU�	�,UHODQG���������

7KH� QH[W� VXEVHTXHQW� NH\� FRPSRQHQW� RI� D� EXVLQHVV� PRGHO� UHIHUV� WR� WKH� ILUP¶V� DVVHWV� DQG�

FDSDELOLWLHV� �$PLW�	� =RWW�� ������'XERVVRQ�7RUED\�� 2VWHUZDOGHU�	� 3LJQXHU�� ������ +DPHO��

������+HGPDQJ�	�.DOOLQJ��������.LP�	�0DXERUJQH��������0RUULV��6FKLQGHKXWWH�	�$OOHQ��

�������7KH�DVVHWV�ZKLFK�GHOLYHU�WKH�YDOXH�FUHDWHG�WR�FXVWRPHU��$VVHWV�DQG�FDSDELOLWLHV�LQFOXGH�

SHRSOH�� WHFKQRORJ\�SURGXFWV�� HTXLSPHQW�� LQIRUPDWLRQ�� FKDQQHOV�� SDUWQHUVKLS�DOOLDQFHV� DQG�

EUDQG� �-RKQVRQ�&KULVWHQVHQ	� � .DJHUPDQQ�� �������� 6RPH� RWKHU� UHVHDUFKHUV� VXJJHVW� WKDW�

FDSDELOLWLHV� DUH� WKH� UHVRXUFHV� QHHGHG� WR� GHYHORS� DQG� LPSOHPHQW� D� EXVLQHVV� PRGHO�0RUULV��

6FKLQGHKXWWH�	�$OOHQ���������

2QH�RI�WKH�RWKHU�EURDGO\�GLVFXVVHG�FRPSRQHQWV�GLVFXVVHG�E\�UHVHDUFKHUV�LQ�GHILQLQJ�EXVLQHVV�

PRGHOV� LV� WKH� YDOXH� QHWZRUN�PRGHO� �&KHVEURXJK�	�5RVHQEORRP�� ������'XERVVRQ�7RUED\��

2VWHUZDOGHU�	�3LJQXHU������� +DPHO��������+HGPDQ 	�.DOODQJ��������+RTXH������� .LP�	�

0DXERUJQH�� ������0DJUHWWD�� ������0RUULV�� 6FKLQGHKXWWH� DQG�$OOHQ�� ������ 9RUVW� 'RQJHQ��

1RXJXLHU� HW� DO��� ������ 1RXJXHLU� 	� +LOKRUVW�� ������ 9DOXH� QHWZRUN� LQFOXGHV� SDUWQHUV��

VXSSOLHUV� DQG� DQ\�RWKHU� FRDOLWLRQV� LQ� WKH� YDOXH� QHWZRUN� �+DPHO�� �������+DPHO� ������� DOVR�

VWUHVVHG� WKDW� FRPSDQ\� ERXQGDULHV� ZRUN� DV� D� EULGJH� E\� FRQQHFWLQJ� VWUDWHJLF� UHVRXUFHV� DQG�

YDOXH�QHWZRUN��7KLV�ZLOO�KHOS�D�FRPSDQ\�WR�GHWHUPLQH�ZKLFK�DFWLYLWLHV�WKH\�QHHG�WR�FRQGXFW�

LQ�KRXVH�DQG�ZKLFK�RQHV�WKH\�QHHG�WR�RXWVRXUFH��7KH�GHEDWH�RQ�YDOXH�QHWZRUNV�DV�D�EXVLQHVV�

PRGHO� HOHPHQW� LV� YHU\� FORVHO\� UHODWHG� ZLWK� WKH� GLVFXVVLRQ� RQ� WKH� FRVWV� �&KHVEURXJK� 	�

5RVHQEORRP�� ������ 'XERVVRQ�7RUED\�� 2VWHUZDOGHU� 	� 3LJQXHU�� ����� 0DJUHWWD�� ������

0RUULV�� 6FKLQGHKXWWH� DQG� $OOHQ�� ������� 7KH� UHDVRQ� EHKLQG� WKH� DUJXPHQW� LV� WKDW� QR� FRVW�

UHGXFWLRQ�FDQ�WDNH�SODFH�ZLWKRXW�VKLIWLQJ�WKH�FRVW�DFWLYLWLHV�WR�RWKHU�ILUPV�E\�RXWVRXUFLQJ��

$OWKRXJK�PDQ\�UHVHDUFKHUV�DUH�RI�WKH�RSLQLRQ�WKDW�SDUWQHULQJ�LV�D�IRUP�RI�YDOXH�QHWZRUN�EXW�

PDQ\�RWKHU� UHVHDUFKHUV� KDYH� GHVFULEHG� LW� DV� D� VHSDUDWH� FRPSRQHQW� �2VWHUZDOGHU�	3LJQXHU��

�������,Q�WRGD\¶V�WXUEXOHQW�EXVLQHVV�HQYLURQPHQW�LW¶V�YHU\�PXFK�LPSRVVLEOH�IRU�FRPSDQLHV�WR�

PDQXIDFWXUH� HYHU\WKLQJ� RI� WKHLU� RZQ� VR� WKH� UHOLDQFH� RQ� SDUWQHUVKLS� KDV� LQFUHDVHG� OLNH�



ϯϯ

DQ\WKLQJ��,I�E\�SDUWQHULQJ�ILUPV�IHHO�WKDW�WKH\�FDQ�HQKDQFH�WKHLU�YDOXH�SURSRVLWLRQ�WKH\�VKRXOG�

DFWLYHO\� FRQVLGHU�SDUWQHULQJ� �&KHVEURXJK�	�5RVHQEORRP������� .LP�	�0DXERUJQH�������

6KDIHU�� VPLWK�	� /LQGHU�� �������2QH� RI� WKH� YHU\� EDVLF� UDWLRQDOH� IRU� SDUWQHULQJ� LV� WR� REWDLQ�

QHFHVVDU\� UHVRXUFHV� DQG� WR� LQFUHDVH� WKH�PDUNHW� SRZHU� RI� WKH� ILUP �%DUULQJHU� 	� +DUULVRQ��

������� 5HVHDUFKHUV� KDYH� DOVR� KLJKOLJKWHG� WKH� YDULRXV� ULVNV� RI� SDUWQHULQJ� OLNH� WRR� PXFK�

UHOLDQFH�RQ�SDUWQHU�PHPEHUV��%DUULQJHU�	�,UHODQG���������

&RVW� LV� DOVR� RQH� RI� WKH� PDLQ� FRPSRQHQWV� GLVFXVVHG� E\� UHVHDUFKHUV� LQ� WKH� EXVLQHVV� PRGHO�

OLWHUDWXUH� �&KHVEURXJK� 	� 5RVHQEORRP�� ������ 'XERVVRQ�7RUED\�� 2VWHUZDOGHU� 	� 3LJQXHU��

����� 0DJUHWWD��������0RUULV��6FKLQGHKXWWH�DQG�$OOHQ���������5HVHDUFKHUV�GHILQH�FRVW�DV�WKH�

WRWDO� FRVW� H[SHULHQFHG� WR� FUHDWH�� PDUNHW� DQG� GHOLYHU� YDOXH� SURSRVLWLRQ� �'XERVVRQ�7RUED\��

2VWHUZDOGHU�	�3LJQXHU���������5HVHDUFKHUV�DOVR�OLQN�ILUP¶V�EXVLQHVV�PRGHO�GLUHFWO\�ZLWK�WKH�

FRVW� DVSHFW� E\� GHILQLQJ� EXVLQHVV�PRGHO� DV� WKH� DELOLW\� RI� WKH� ILUP� WR� JHQHUDWH� SRVLWLYH� FDVK�

IORZV��'XERVVRQ�7RUED\��2VWHUZDOGHU�	�3LJQXHU���������

6FUHHQLQJ WKH�OLWHUDWXUH�RQ�EXVLQHVV�PRGHO�LW�LV�HYLGHQW�WKDW�VRPH�UHVHDUFKHUV�KDYH�FRPELQHG�

WKH�FRVW�DQG�UHYHQXH�XQGHU�WKH�VDPH�KHDGLQJ��:HVWHUOXQG��������$PLW�DQG�=RWW��������ZKLOH�

RWKHU�KDYH�VHSDUDWHG�FRVW�DQG�UHYHQXH��&KHVEURXJK�	�5RVHQEORRP��������'XERVVRQ�7RUED\��

2VWHUZDOGHU�	�3LJQXHU������� 0DJUHWWD��������0RUULV��6FKLQGHKXWWH�DQG�$OOHQ���������6RPH�

UHVHDUFKHUV�KDYH�GHILQHG�FRPSHWLWRUV�DOVR�DV�FRPSRQHQW�RI�EXVLQHVV�PRGHO� �&KHVEURXJK�	�

5RVHQEORRP��������+HGPDQ�	�.DOODQJ��������+RTXH����������2WKHU�KDYH�LQFOXGHG�FXVWRPHU�

UHODWLRQVKLSV� �'XERVVRQ�7RUED\��2VWHUZDOGHU�	�3LJQXHU�� ������� HFRQRPLF� ORJLF� �0DJUHWWD��

������0RUULV��6FKLQGHKXWWH�DQG�$OOHQ���������FUHDWLRQ�RI�YDOXH��$PLW�	�=RWW��������0RUULV��

6FKLQGHKXWWH�DQG�$OOHQ���������

,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKLV�LV�QRW�WKH�HQG�LQ�LWVHOI�DV�WKHUH�DUH�RWKHU�FRPSRQHQWV�GLVFXVVHG�

E\� UHVHDUFKHUV� OLNH� FXVWRPHU� LQWHUIDFH� DQG� IXOILOPHQW� VXSSRUW� �+DPHO�� �������$PLW�	�=RWW

�������KDYH�GLVFXVVHG�LQIRUPDWLRQ�IORZV�DV�D�FRPSRQHQW��%XVLQHVV�RSSRUWXQLWLHV��WUDQVDFWLRQ�

FRQWHQW��JRYHUQDQFH�DQG�VWUXFWXUH�DV�GLVFXVVHG�E\�7LPPHUV���������(YHQ�SURGXFW�LQQRYDWLRQ��

LQIUDVWUXFWXUH� PDQDJHPHQW�� ILQDQFLDO� DVSHFWV� KDYH� DOVR� IRXQG� D� PHQWLRQ� LQ� D� QXPEHU� RI�

VWXGLHV��'XERVVRQ�7RUED\��2VWHUZDOGHU�	�3LJQXHU����������7KHUH�DUH�RWKHU�FRPSRQHQWV�OLNH�

PDQDJHPHQW� �+HGPDQJ� 	� .DOODQJ�� ������� ILUP¶V� YDOXH� FKDLQ� PRGHO� �&KHVEURXJK� 	�

5RVHQEORRP�� ������� FXVWRPHU� EHQHILWV� 0RUULV�� �6FKLQGHKXWWH� DQG� $OOHQ�� ����� DQG� ILUP�

UHSXWDWLRQ� �+RTXH�� ������� � 7DEOH� ���� KLJKOLJKWV� WKH� YDULRXV� EXVLQHVV� PRGHO� FRPSRQHQWV�

GLVFXVVHG�E\�PDQ\�UHVHDUFKHUV��
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����� 6XPPDU\�RI�/LWHUDWXUH�RQ�%XVLQHVV�0RGHO�&RPSRQHQWV

7KH�OLWHUDWXUH�RQ�WKH�FRPSRQHQWV�RI�EXVLQHVV�PRGHO�JLYHV�D�VQDSVKRW�DERXW�WKH�FRQWUDGLFWLQJ�

DQG�RYHUODSSLQJ� FRPSRQHQWV� GLVFXVVHG� E\�PDQ\� VFKRODUV� LQ� WKHLU� VWXGLHV��7KH� FRPSRQHQWV�

KDYH� EHHQ� GLVFXVVHG� LQ� FRQMXQFWLRQ�ZLWK� WKHLU� VWXGLHV�ZKLFK� SULPDULO\� VXLW� WKHLU� UHVSHFWLYH�

SXUSRVH��$OO�RI�WKH�PDMRU�FRPSRQHQWV�GLVFXVVHG�DUH�EDVHG�RQ�FDVH�VWXGLHV�RU�DUH�UDWKHU�EDVHG�

RQ�WKHRUHWLFDO�RU�FRQFHSWXDO�ILQGLQJV�ZLWK�DOPRVW�QR�RU�YHU\�OLWWOH�HPSLULFDO�HYLGHQFH��7KLV�LV�

DOVR� RQH� RI� WKH�PDLQ� UHDVRQV�ZK\� VFKRODUV� KDYH� QR� FRPPRQ� JURXQG�ZKLOH� H[SODLQLQJ� WKH�

FRPSRQHQWV�RI�D�EXVLQHVV�PRGHO���7KH�RQO\�IUDPHZRUNV�ZKLFK�DUH�YHU\�SRSXODU�DQG�RQ�ZKLFK�

VFKRODUV� KDYH� D� XQLIRUP� RSLQLRQ� DUH� WKDW� RI�2VWHUZDOGHU�	3LJQXHU� ������� DQG�:HVWHUOXQG�

������� ZKLFK� LV� EDVLFDOO\� GHULYHG� IURP� WKH� 2VWHUZDOGHU� 	3LJQXHU ������ IUDPHZRUN� RI�

EXVLQHVV�PRGHO�FDQYDV��

7KH�QHHG�RI� WKH�KRXU� LV� WR�GHYHORS�D�XQLIRUP�IUDPHZRUN�RQ�ZKLFK�DOO�VFKRODUV�ZLOO�KDYH�D�

FRPPRQ� JURXQG� DQG� WKH� RQO\� SRVVLEOH� ZD\� RI� GRLQJ� WKDW� LV� WR� GHYHORS� WKH� PRGHO� EDVHG�

ZKROO\�DQG�VROHO\�RQ�HPSLULFDO�UHVHDUFK��7KLV�ZLOO�QRW�RQO\�FOHDU�WKH�FRQIXVLRQ�VXUURXQGLQJ�

WKH�WHUP�EXVLQHVV�PRGHO��FRPSRQHQWV�RI�EXVLQHVV�PRGHO�DQG�EXVLQHVV�PRGHO�LQQRYDWLRQ�EXW�

ZLOO�DOVR�VWUHQJWKHQ�WKH�FRQFHSW�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�E\�JLYLQJ�D�FRQFUHWH�GLUHFWLRQ�

IRU�IXWXUH�UHVHDUFK��

7DEOH������%XVLQHVV�0RGHO�&RPSRQHQWV�

$XWKRUV� 1R�� 2I�

FRPSRQHQWV

%XVLQHVV�0RGHO�&RPSRQHQWV

7LPPHUV ������ � 9DOXH�1HWZRUN��5HYHQXH�3ULFLQJ�� ,QIRUPDWLRQ�

IORZV��SURGXFW�VHUYLFH�IORZV

+DPHO�������� � &XVWRPHU� LQWHUIDFH�� &RUH� VWUDWHJ\�� VWUDWHJLF�

UHVRXUFHV��9DOXH�QHWZRUNV

.LP�	�0DXERUJQH������� � &RVW�� &XVWRPHU�� 9DOXH� FKDLQ��

3ULFLQJ�5HYHQXH�� &DSDELOLWLHV�� 9DOXH�

3URSRVLWLRQ��SURILW�DQG�YDOXH�QHWZRUN

$PLW�	�=RWW������� �� 3URGXFW�� ,QIRUPDWLRQ�� UHVRXUFHV�� FDSDELOLWLHV��

RXWSXW�� YDOXH�FUHDWLRQ�� EXVLQHVV�RSSRUWXQLWLHV��

WUDQVDFWLRQ� FRQWHQW�� WUDQVDFWLRQ� JRYHUQDQFH�
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DQG�WUDQVDFWLRQ�VWUXFWXUH

'XERVVRQ�7RUED\� HW� DO�

������

� 3URGXFW�� ,QQRYDWLRQ�� FXVWRPHU� UHODWLRQVKLS��

,QIUDVWUXFWXUH�PDQDJHPHQW��ILQDQFLDO�DVSHFWV�

0DJUHWWD�������� � (FRQRPLF� ORJLF��FXVWRPHUV��SURILW��FRVW��YDOXH�

SURSRVLWLRQ

9RUVW�HW�DO���������� � 9DOXH� QHWZRUN� �VXSSOLHUV��� YDOXH� SURSRVLWLRQ��

SURFHVVHV�DFWLYLWLHV� IXQFWLRQDOLWLHV��

LQIUDVWUXFWXUH� DSSOLFDWLRQV� DQG� VSHFLILF�

FKDUDFWHULVWLFV

+RTXH�������� �� 9DOXH� QHWZRUN� �VXSSOLHUV��� FXVWRPHU� �WDUJHW�

PDUNHW�VFRSH��� UHVRXUFHV�DVVHWV�� FRPSHWLWRUV��

VWUDWHJ\�� EUDQGLQJ�� GLIIHUHQWLDWLRQ�� PLVVLRQ��

FXOWXUH�� HQYLURQPHQW�� ILUP� LGHQWLW\� DQG� ILUP�

UHSXWDWLRQ

&KHVEURXJK� 	5RVHQEORRP�

������

�� 0DUNHW�� YDOXH� SURSRVLWLRQ�� YDOXH� FKDLQ�� FRVW�

DQG� SURILW�� YDOXH� QHWZRUN�� FRPSHWLWLYH�

VWUDWHJ\�� UHYHQXH�SULFLQJ�� FRPSHWLWRUV�� RXWSXW�

�RIIHULQJ��DQG�YDOXH�FUHDWLRQ

+HGPDQ�DQG�.DOOLQJ������� ��

9DOXH� QHWZRUN� �VXSSOLHUV��� UHVRXUFHV�DVVHWV��

FDSDELOLWLHV�FRPSHWHQFLHV��SURFHVVHV�DFWLYLWLHV��

FRPSHWLWRUV�� RXWSXW� �RIIHULQJ�� DQG�

PDQDJHPHQW

0RUULV�HW�DO��������� �� &XVWRPHU� �WDUJHW� PDUNHW�VFRSH��� YDOXH�

SURSRVLWLRQ�� FDSDELOLWLHV�� FRVW�� RIIHULQJ��

VWUDWHJ\��YDOXH�FUHDWLRQ��HFRQRPLF�ORJLF��WLPH��

VFRSH� DQG� VL]H� DPELWLRQ�� SULFLQJ� DQG� UHYHQXH�

VRXUFHV

:HVWHUOXQG�������� � 9DOXH� 3URSRVLWLRQ�� $VVHWV� 	� &DSDELOLWLHV��

(FRQRPLF� /RJLF� DQG� $FWRUV� LQ� EXVLQHVV�

QHWZRUNV���

2VWHUZDOGHU� 	� 3LJQHXU�

���������������

� 9DOXH� 3URSRVLWLRQ�� NH\� UHODWLRQVKLSV�� .H\�

SDUWQHUV�� FXVWRPHU UHODWLRQVKLSV�� &KDQQHOV��
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NH\�DFWLYLWLHV��NH\�UHVRXUFHV��UHYHQXH�VWUHDPV��

FRVW�VWUXFWXUH��

6RXUFH��$XWKRU�)LQGLQJV�

����%86,1(66�02'(/�&+$1*(6�$1'�,1129$7,21

$V�WKH�EXVLQHVV�HQYLURQPHQW�LV�FKDQJLQJ�FRQWLQXRXVO\�DQG�DW�D�PXFK�UDSLG�SDFH��FRPSDQLHV�

PDNH�VXEVWDQWLDO�HIIRUWV�WR�FKDQJH�DQG�LQQRYDWH�WKHLU�EXVLQHVV�PRGHOV�VR�WKDW�WKH\�FDQ�FRSH�

XS�ZLWK�WKHVH�FKDQJHV�DQG�FDQ�PDLQWDLQ�RU�LPSURYH�WKHLU�SURILW�PDUJLQV��7KHVH�LQQRYDWLRQV�WR�

SHUN�XS�SURFHVVHV�DQG�SURGXFWV�DUH�QRW�HDV\�DV�WKH\�UHTXLUH�D�ORW�RI�LQYHVWPHQW�LQ�WKH�5�	�'��

VSHFLDOL]HG�UHVRXUFHV��IUHVK�SRVVHVVLRQV�DQG�HYHQ�FRPSOHWH�QRYHO�EXVLQHVV�XQLWV��'HVSLWH�RI�

DOO�WKHVH�HIIRUWV�UHWXUQV�RQ�WKHVH�IXQGV�DUH�DOZD\V�GRXEWIXO��6K\�WR�PDNH�ELJ�EHWV�FRPSDQLHV�

DUH�GLYHUWLQJ�WKHLU�DWWHQWLRQ�WRZDUGV�EXVLQHVV�PRGHO�LQQRYDWLRQ�DV�D�VXEVWLWXWH��DOWHUQDWLYH�RU�

FRPSOLPHQW�WR�SURGXFW�RU�SURFHVV�QRYHOW\��$PLW�	�&KULVWRSK�����������

/LQGHU�	�&DQWUHOO������ VWDWH�WKDW�EXVLQHVV�PRGHO�LV�D�SRUWUDLW�DW�D�SRLQW�LQ�WLPH��$OPRVW�DOO�

EXVLQHVV�PRGHOV�DUH�XQGHU�UHJXODU�IRUFH�WR�YDU\�IRU�WKH�UHDVRQ�RI�SOHQWLIXO�FKDQJHV�LQ�ILUP¶V�

VXUURXQGLQJV� H�J�� WHFKQRORJ\�� UHJXODWLRQ� DQG� ULYDOU\��&RQVHTXHQWO\� LQ� RUGHU� WR� V\QFKURQL]H�

DQG�FRQGXLW�FKDQJH�ZLWKLQ�D�FRPSDQ\�� WKH\�VHW�XS�VHOI�VW\OHG�FKDQJH�PRGHOV��7KH\�PDNH�D�

GLVWLQFWLRQ� RI� IRXU� EDVLF� W\SHV� DFFRUGLQJ� WR� WKHLU� H[WHQW� WR�ZKLFK� WKH\� DOWHU� WKH� FHQWUH� RI� D�

EXVLQHVV�� ZKLFK� DUH� UHDOL]DWLRQ� PRGHOV�� UHQHZDO� PRGHOV�� H[WHQVLRQ� PRGHOV� DQG� MRXUQH\�

PRGHOV��)LJXUH�������

6R�DFFRUGLQJ� WR� WKH� VDLG� UHVHDUFKHUV D� UHQHZLQJ� ILUP� OHYHUDJHV� LWV�PDLQVWD\ DELOLW\ WR� FUDIW�

IUHVK�SRVLWLRQV�RQ�WKH�SULFH�YDOXH�DUF��7KLV�VRUW RI�FKDQJH�PRGHO�H[SDQGV EXVLQHVVHV�WR�FRYHU�

IUHVK� JURXQG�� $Q� H[WHQGLQJ� FRPSDQ\� VWUHWFK� LWV� RSHUDWLQJ�PRGHO� WR� LQFOXGH� QHZ�PDUNHWV��

YDOXH�FKDLQ�IXQFWLRQV��DQG�SURGXFW�DQG�VHUYLFH�OLQHV��7KLV�W\SH RI�PRGHO�IUHTXHQWO\�HQJDJHV

IRUZDUG�� EDFNZDUG� KRUL]RQWDO� LQWHJUDWLRQ� LQ� WKH� YDOXH� FKDLQ�� $W� ODVW�� MRXUQH\� PRGHOV�

DJJUDYDWH�PRVW�FKDQJH�DQG�WDNH�D�FRPSDQ\�WR�DEVROXWH�IUHVK EXVLQHVV�PRGHO�

7DSVFRWW�	�/RZL������ VXJJHVW D�FKDQJH�PHWKRGRORJ\�XVLQJ�VL[�VWHSV�RQ�WKH�ZD\�WR�FUHDWLQJ�

D�E� :HE�FRPSDQ\��7KH�SULPDU\�IRRWVWHS�FRQVLVWV�RI�XQIROGLQJ�WKH�FXUUHQW�YDOXH�SURSRVLWLRQ�

E\�GHILQLQJ�HQG� FXVWRPHUV��RIIHULQJV��FXVWRPHU�YDOXH�DQG�YDOXH�SURSRVLWLRQ¶V�SRWHQFLHV�DQG�

ZHDN� SRLQWV� IURP� D� FXVWRPHU¶V� YLHZSRLQW�� 7KH� QH[W� VWULGH� FRQVLVWV� RI� GLVDJJUHJDWLQJ� DQG�
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VSRWWLQJ� WKH� HQWLWLHV� WKDW� DGG� WR� WKH� ZKROH� YDOXH�FUHDWLRQ� V\VWHP�� 7KH� VXEVHTXHQW� DFWLRQ�

HQYLVLRQV�ZHE�HQDEOH�YDOXH��,Q�VLPSOH�ZRUGV��SORWWHU�RXJKW�WR�PRYH�RXWVLGH�WKHLU�GD\�WR�GD\�

FHUHEUDO�PRGHOV�WR�EXLOG�XS�LQYHQWLYH�DQG�GLVFRQWLQXRXV�YLHZV�RI�XQGHUWDNLQJ�EXVLQHVV��7KLV�

PHDQV� VROLFLWLQJ�ZKDW� QHZ� EXVLQHVV�PRGHOV�ZD\� RI� JHQHUDWLQJ�� VHWWOLQJ� DQG� FDUU\LQJ� YDOXH�

DQG� HDVLQJ� DIIDLUV�ZLWK� FXVWRPHUV�� VXSSOLHUV� DQG� SDUWQHUV� FRXOG� EH� HQYLVDJHG�� )RXUWK� VWHS�

VXJJHVWV� WKDW� FRPSDQ\� PXVW� UHDJJUJDWH�� 7KH� ILIWK� VWULGH� FRQVLVWV� RI� GUDIWLQJ� D� YDOXH�PDS��

ZKLFK� LV� JUDSKLFDO� SRUWUD\DO� RI� KRZ� E�ZHE� RSHUDWHV�� ,W� FODVVLILHV� WKH� PHPEHUV�� VXFK� DV�

VWUDWHJLF�SDUWQHUV��VXSSOLHUV�DQG�FXVWRPHUV�DQG�WKHLU�H[FKDQJHV�RI�YDOXH��7KH�ILQDO�SURYLVLRQ�

FRQVLVWV�RI GRLQJ�WKH�E�ZHE�PL[��ZKLFK�PHDQV�EHDULQJ�LQ�PLQG�KRZ�HYHU\�W\SH�DQG�VXEW\SH�

PLJKW� LPSURYH� FXVWRPHU� YDOXH�� SURYLGH� FRPSHWLWLYH� GLIIHUHQWLDWLRQ� UHGXFH� FRVWV� IRU� WKH�

PHPEHUV��

)LJXUH������&KDQJH�0RGHOV���6RXUFH��/LQGHU�	 &DQWUHOO�������

*RUGMLQ� ������ RQ� WKH�RWKHU�KDQG�VNHWFKHV�D�FKDQJH�PHWKRGRORJ\� IRXQGHG�RQ�YDOXH�PRGHO�

GHFRQVWUXFWLRQ� DQG� UHFRQVWUXFWLRQ� ZKLFK� LV� SULQFLSDOO\� HQFRXUDJHG� E\� 7DSVFRWW� 	� /RZL��

��������(YDQV�	�:XUVWHU������� DQG�7LPPHUV� ��������+H�GLYLGHV� WKH�FRXUVH�RI�DFWLRQ� LQWR�
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WZR�TXHVWLRQV��WKDW�LV��ZKLFK�YDOXH�DGGLQJ�DFWLYLWLHV�H[LVW��DQG�ZKLFK�DFWRUV�DUH�UHDG\�WR�FDUU\�

RXW�WKHVH�GHHGV�

5HVHDUFKHUV� DUH� \HW� WR� FRPH� RQ� VRPH� FRPPRQ� WHUPV� ZKLOH� H[SODLQLQJ� EXVLQHVV� PRGHO�

LQQRYDWLRQ��7KH�WHUP�EXVLQHVV�PRGHO�LQQRYDWLRQ�MXVW�OLNH�WKH�EXVLQHVV�PRGHO�LV \HW�WR�DFKLHYH�

D� FRPPRQ�GHILQLWLRQ� LQ� DFDGHPLF� OLWHUDWXUH�� 7KH� WHUP�KDV� EHHQ� XVHG� E\� VHYHUDO� DXWKRUV� LQ�

H[SODLQLQJ�KRZ� WHFKQRORJ\� LV� FRPPHUFLDOL]HG� �&KUHVEURXJK�	�5RVHQEORRP���������2Q� WKH�

RWKHU� KDQG� &KULVWHQVHQ� 	� 5D\QRU������ DOVR� KLJKOLJKW� WKH� LPSRUWDQFH� RI� EXVLQHVV� PRGHO�

LQQRYDWLRQ�LQ�RUGHU�WR�PD[LPL]H�WKH�UHDFK�RI�D�QRYHO�WHFKQRORJ\�

7KH�EXVLQHVV�PRGHO�LQQRYDWLRQ�KDV�UHFHLYHG�D�KXJH�DWWHQWLRQ�VLQFH�WKH�PLG�����V�GXH�WR�WKH�

DGYHQW�RI�LQWHUQHW��6RPH�VFKRODUV�KDYH�IRFXVVHG RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�DV�D�PHGLXP�

IRU� WUDQVIRUPDWLRQ� DQG� UHELUWK� �9HOX� 	� 3UDNDVK�� ������ 9HOX� 	 6WLOHV�� ������� � %XVLQHVV�

PRGHOV� DUH� FULWLFDO� IRU� FRPPHUFLDOLVLQJ� VFLHQWLILF� LQQRYDWLRQV�� FUHDWLQJ� VWUDWHJLF� IOH[LELOLW\��

UHGXFLQJ�FRVWV�DQG�EHLQJ�DEOH�WR WUDQVFHQG�WKH�FRQVWUDLQWV�IDFHG�E\�GLIIHUHQW�VRFLHWLHV�VXFK�DV�

DIIRUGDELOLW\��9HOX�	�.KDQQD���������:KLOH�GRLQJ�VR�EXVLQHVV�PRGHO�LQQRYDWLRQV�KDYH�EHHQ�

VKRZQ� WR� FUHDWH� VXSHULRU� FRPSHWLWLYH� DGYDQWDJH� IRU� ILUPV� DV� WKH\� DUH� OHVV� VXVFHSWLEOH� WR�

LPLWDWLRQ�E\�RWKHU�ILUPV�FRPSDUHG�WR�SURGXFW�RU�SURFHVV�LQQRYDWLRQ �$PLW�	�=RWW��������

,Q�DFFXPXODWLRQ� WR�HVSRXVLQJ�EXVLQHVV� WR�DVVLVW� WHFKQRORJ\� LQQRYDWLRQ�DQG� WKH�H[HFXWLRQ�RI�

WHFKQRORJ\��ILUPV�FDQ�WDNH�WKH�EXVLQHVV�PRGHO�LQ�LWVHOI�DV�D�WKHPH�RI�LQQRYDWLRQ��0LWFKHOO�	�

&ROHV�� ������� &KHVEURXJK� ������ LQLWLDWHG� WKH� LGHD� RI� RSHQ� LQQRYDWLRQ� DV� D� IRUP� RI�

LQQRYDWLRQ� LQ�ZKLFK�ILUPV�� UDWKHU� WKDQ�UHO\LQJ�RQ� LQ�KRXVH� LGHDV� WR�PRYH�RQ�EXVLQHVV��JD]H�

RXWVLGH� OLPLWV� LQ� ELG� WR� LQIOXHQFH� LQWHUQDO� DQG� H[WHUQDO� LGHDV� RI� EXVLQHVV��2SHQ LQQRYDWLRQ�

EXVLQHVV� PRGHOV�� GLVWDQW� IURP� EHLQJ� D� WKHPH� RI� LQQRYDWLRQ�� PLJKW� SURPSW� H[WUD� EXVLQHVV�

PRGHO� LQQRYDWLRQ� LQ� FRPSOHPHQWDU\� PDUNHWSODFH� DV� DQ� RXWFRPH� RI� WKH� UHFRQILJXUDWLRQ� RI�

GRZQVWUHDP�DFWLRQV�DQG�FRPSHWHQFH��*DPEDUGHOOD�	�0F*DKDQ��������

7KH�RSHQ�EXVLQHVV�PRGHO�QHFHVVLWDWHV� WKH�DSSURYDO�RI�IUHVK��RSHQ�EXVLQHVV�PRGHOV� LQWHQGHG�

IRU�FKLSSLQJ�LQ�RU�DXWKRUL]LQJ�WHFKQRORJLHV� �&KHVEURXJK������E���7KH�EXVLQHVV�PRGHO� LWVHOI�

FDQ�WXUQ�RXW�WR�EH�HOHPHQW�RI�LQWHOOHFWXDO�SURSHUW\��5DSSD���������-XVW�DV�RI�WKH SRLQW�RI�VLJKW�

RI�IRFDO�ILUP��WKH�DFWLRQV�RI�H[WHULRU�LQQRYDWRUV�FDQ�EH�SUHDUUDQJHG�DV�D�PXWXDO�KDPOHW�RU�DV�D�

PDUNHW��%RXGUHDX�	�/DNKDQL�������

$� ORW�RI�RWKHU� VWXGLHV�KDYH�KLJKOLJKWHG� WKH� VLJQLILFDQFH�RI�EXVLQHVV�PRGHO� LQQRYDWLRQ��(�J��

&KUHVEURXJK�	�5RVHQEORRP ������ SUHVHQW� D� FDVH� VWXG\� RI� ZK\� WKH�;HUR[� &RUSRUDWLRQ¶V�
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EXVLQHVV� PRGHO� ZDV� QRW� DSSURSULDWH� WR� FRPPHUFLDOLVH� WKH� LQYHQWLRQV� HPDQDWLQJ� IURP� LWV�

UHVHDUFK� ODERUDWRU\�� ;HUR[� 3$5&�� =RWW� 	� $PLW� ������ UHVSRQGHG� WR� WKH� FDOO� WR� PHDVXUH�

EXVLQHVV� FRQVWUXFW� E\� VWXG\LQJ� ���� HQWUHSUHQHXULDO� ILUPV� OLVWHG� LQ�86� DQG� (XURSHDQ� VWRFN�

([FKDQJHV�� 7KH� VWXG\� IRXQG� WKDW� ILUPV� WKDW� DGRSWHG� D� QRYHOW\� EXVLQHVV� PRGHO� GHVLJQ�

RXWSHUIRUPHG�ILUPV�WKDW�KDG�DQ�HIILFLHQF\�FHQWUHG�GHVLJQ��

%RVWRQ�&RQVXOWLQJ�JURXS�D�SLRQHHU�QDPH�LQ�EXVLQHVV�FRQVXOWLQJ�DQG�UHVHDUFK�WKURXJKRXW�WKH�

JOREH� KDV� SURSRVHG� D� PRGHO� ZKLFK� LOOXVWUDWHV� WKH� GLIIHUHQW� VWDJHV� RI� D� EXVLQHVV� PRGHO�

LQQRYDWLRQ� SURFHVV�� 7KH� PRGHO� FRQVLVWV� RI� ILYH� VWDJHV� ZKLFK� DUH� GHVFULEHG� DV� IROORZV���

�)LJXUH�����

)LJXUH����� %&*�EXVLQHVV�PRGHO�LQQRYDWLRQ�SURFHVV��6RXUFH��/LQGJDUGW�	�5HHYHV�������

,Q�WKLV�PRGHO�WKH�ILUVW�VWDJH�FRQVLVWV�RI�EULQJLQJ�WR�OLJKW�WKH�RSSRUWXQLWLHV�DQG�GLDJQRVLV�RI�WKH�

FXUUHQW� EXVLQHVV�PRGHO� DQG� DQ� DQDO\VLV� RI� YDULRXV� SRVLWLYHV� DQG� QHJDWLYHV�� 7KH� QH[W� VWDJH�

FRQVLVWV� RI� WUDQVIRUPLQJ� WKRVH� RSSRUWXQLWLHV� LQWR� EXVLQHVV� PRGHOV� DQG� PRVW� LPSRUWDQWO\�

VHWWLQJ�XS�HYDOXDWLRQ�FULWHULD�IRU�WKH�VHOHFWLRQ�RI�WKHVH�PRGHOV��7KH�WKLUG�VWDJH�GHDOV�ZLWK�WKH�

WHVWLQJ�DQG�LPSOHPHQWDWLRQ��7KH�IRXUWK�VWDJH�VFDOHV�WKH�VHOHFWHG�EXVLQHVV�PRGHOV�DQG�LWHUDWHV�

RQ� WKH�EXVLQHVV�PRGHO�GHVLJQ��:KHQ� LW�FRPHV� WR� WLPLQJ�� ULVN�DQG�SD\EDFN� WKH�ILIWK�VWDJH� LV�

YHU\�LPSRUWDQW�DV�LW�IRFXVHV�RQ�WKH�PDQDJHPHQW�RI�WKH�EXVLQHVV�PRGHO�SRUWIROLR��

�ŽŶǀĞƌƚ�ŝŶƚŽ�
�ƵƐŝŶĞƐƐ�
DŽĚĞůƐ

WƌĞƉĂƌĞ�ĂŶĚ�
dĞƐƚ

^ĐĂůĞ�ĂŶĚ�
/ƚĞƌĂƚĞ

DĂŶĂŐĞ�
�ƵƐŝŶĞƐƐ�
ŵŽĚĞů�

ŝŶŶŽǀĂƚŝŽŶ�
ƉŽƌƚĨŽůŝŽ

ϭ�hŶĐŽǀĞƌ�
KƉƉƵƌƚƵŶŝƚŝĞƐ
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2Q�WKH�RWKHU�KDQG�UHVHDUFK�KDV�VKRZQ�WKDW�EXVLQHVV�PRGHO�LQQRYDWLRQ FDQ�WDNH�PDQ\�IRUPV�

DQG� DW� WLPHV� FRPSDQLHV� FDQ� DGRSW� VXFFHVVIXO� EXVLQHVV� PRGHO� LQQRYDWLRQ� IURP� RWKHU�

LQGXVWULHV�� $� %RVWRQ� &RQVXOWLQJ� *URXS� UHVHDUFK� RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ� LQ� �����

KLJKOLJKWV�WKUHH�NLQGV�RI�SDWWHUQV�WR�EXVLQHVV�PRGHO�LQQRYDWLRQ��,W�FDQ�HLWKHU�EH�DQ�LQQRYDWLRQ�

LQ� WKH� YDOXH� SURSRVLWLRQ�� WR� WKH� RSHUDWLQJ�PRGHO� DQG� DW� WLPHV�ZLWK� WKH� YDOXH� QHWZRUN� RI� D�

EXVLQHVV�PRGHO��/LQGJDUGW HW�DO����������)LJXUH�������JLYHV�D�FRPSUHKHQVLYH�RYHUYLHZ�RI�WKH�

GLIIHUHQW� EXVLQHVV� PRGHO� LQQRYDWLRQ� IRUPV� DORQJ� ZLWK� VRPH� UHOHYDQW� H[DPSOHV� IURP� WKH�

LQGXVWU\��

)LJXUH������%XVLQHVV�0RGHO�,QQRYDWLRQ�7DNHV�0DQ\�)RUPV��6RXUFH�/LQGJDUGW HW�DO�� �����
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*RLQJ�WKURXJK�ZKDWHYHU�OLWWOH�OLWHUDWXUH�LV�WKHUH�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ��RQO\�VRPH�UDUH�

SDSHUV� KDYH� GLVFXVVHG� WKH� IDFWRUV� ZKLFK� LQIOXHQFH� D� FRPSDQ\� WR� FKDQJH� RU� LQQRYDWH� WKHLU�

EXVLQHVV�PRGHOV��5HVHDUFKHUV�KDYH�PRVWO\�IRFXVVHG�RQ�WKH�H[WHUQDO�DQG�LQWHUQDO�IDFWRUV�ZLWK�

WKH�SULPH�IRFXV�EHLQJ�RQ� WKH� LQWHUQDO� IDFWRUV��:KLOH�VRPH�RWKHU� UHVHDUFKHUV�KDYH�GLVFXVVHG�

WKH�EDUULHUV�WR�EXVLQHVV�PRGHO�LQQRYDWLRQ�DOVR���*HQHUDOO\�WKH�YDULRXV�IDFWRUV�ZKLFK�LQIOXHQFH�

ILUPV�WR�LQQRYDWH�WKHLU�EXVLQHVV�PRGHOV�DUH�DV�IROORZV�

�����7HFKQRORJ\

(FRQRPLVW�,QWHOOLJHQFH�8QLW��������LQ�D�VXUYH\�RI�PRUH�WKDQ������VHQLRU�PDQDJHUV�URXQG�WKH�

JOREH�FDPH�XS�ZLWK�D�FRQFOXVLRQ�WKDW�RQH�RI�WKH�SLYRWDO�DQG�VLJQLILFDQW�IDFWRUV�ZKLFK�FRPSHOV�

ILUPV� WR� LQQRYDWH� WKHLU�EXVLQHVV�PRGHOV�RU�ZKLFK�DFWV� DV�D�GULYLQJ� IRUFH� LQ�EXVLQHVV�PRGHO�

LQQRYDWLRQ� LV� WHFKQRORJ\��5HVHDUFKHUV� KDYH� VWXGLHG� WHFKQRORJ\� ERWK� DV� DQ� H[WHUQDO� GULYLQJ�

IRUFH�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�DQG�DOVR�DV�D�EDUULHU�IRU�ILUPV�WR�LQQRYDWH��$FFRUGLQJ�WR�

5HXYHU� HW� DO�� ������ ILUPV� ZKLFK� RSHUDWH� LQ� DQ� HQYLURQPHQW� RI� UDSLG� WHFKQRORJLFDO�

GHYHORSPHQWV� WKH�RQO\�FKDQFH�RI�WKHLU�VXUYLYDO�DQG�VXVWDLQDELOLW\�LV�WR�FRQWLQXRXVO\�LQQRYDWH�

WKHLU� EXVLQHVV� PRGHOV�� � :KLOH� RWKHU� UHVHDUFKHUV� DUJXH� WKDW� GLVUXSWLYH� WHFKQRORJ\� RU�

LQQRYDWLRQ�ZRXOG�VKDNH�WKH�H[LVWLQJ�EXVLQHVV�RSHUDWLRQV�EHFDXVH�WKH�H[LVWLQJ�EXVLQHVV�PRGHO�

LV�GHVLJQHG�WR�PDWFK�ROGHU�WHFKQRORJLHV��&KHVEURXJK���������2Q�WKH�RWKHU�KDQG�-RKQVRQ�HW�DO��

�������KLJKOLJKWV�WKDW�LQ�RUGHU�WR�FDSLWDOL]H�RQ�D�QHZ�WHFKQRORJ\�ILUPV�QHHG�WR�LQQRYDWH�WKHLU�

EXVLQHVV� PRGHOV�� � 7HHFH� ������� D� SLRQHHU� LQ� EXVLQHVV� PRGHO� LQQRYDWLRQ� FODLPV� WKDW�

WHFKQRORJ\�FDQ�KDYH�D�GUDPDWLF�LPSDFW�RQ�WKH�FRVW�VWUXFWXUH�RI�WKH�FRPSDQ\��7KH�UHVHDUFKHU�

VXSSRUWHG� KLV� FODLP� E\� JLYLQJ� DQ� H[DPSOH� RI� ³FORXG� VROXWLRQV´� ZKLFK� KDV� VLJQLILFDQWO\�

UHGXFHG�WKH�QHHG�WR�LQYHVW�LQ�RZQ�VHUYHUV�IRU�VPDOO�EXVLQHVVHV�

$FFRUGLQJ�WR�&KHVEURXJK�HW�DO��������S������³7KH�EXVLQHVV�PRGHO�XQORFNV�ODWHQW�YDOXH�IURP�

D� WHFKQRORJ\� EXW� LWV� ORJLF�FRQVWUDLQV� WKH� VXEVHTXHQW� VHDUFK� IRU�QHZ��DOWHUQDWLYH�PRGHOV� IRU�

RWKHU�WHFKQRORJLHV�ODWHU�RQ´� 7HFKQRORJ\�LV�EDVLFDOO\�FKDQJLQJ�WKH�YHU\�IXQGDPHQWDOV�RI�WKH�

FRPSHWLWLRQ� �%HWWLV� 	�+LWW�� ������� 8VXDOO\� LW¶V� WKH� ODUJH� FRUSRUDWLRQV� DQG� QHZ� WHFKQRORJ\�

EDVHG� ILUPV�ZKLFK�KDYH�D�KDELW�RI� WHFKQRORJLFDO� LQQRYDWLRQV� �'HO�3DODFLR��6ROp�	 0RQWLHO��

������6WRUH\�	 7HWKHU����������5HVHDUFKHUV�VXJJHVW�WKDW�WHFKQRORJLFDO�LQQRYDWLRQV�VKRXOG�EH�

VXSSRUWHG�DQG�FRPSOHPHQWHG�E\�EXVLQHVV�PRGHO� LQQRYDWLRQ�EHFDXVH�LW¶V�QRW� WKH�WHFKQRORJ\�

ZKLFK�ZLOO�EULQJ�YDOXH�EXW�EXVLQHVV�PRGHO�LQQRYDWLRQ��&KHVEURXJK��������%DVKLU�	�9HUPD��

�������
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������&RPSHWLWLRQ

&RPSHWLWLRQ�LV�RQH�RI�WKH�RWKHU�VLJQLILFDQW�IDFWRUV�ZKLFK�KDV�DQ�LQIOXHQFHV�RU�LQ�VRPH�FDVHV�

IRUFHV� ILUPV� WR� LQQRYDWH� WKHLU�EXVLQHVV�PRGHOV�� )LUPV� DOZD\V�PRQLWRU� WKHLU�EXVLQHVV�PRGHO�

HQYLURQPHQWV� WR� VHH� DQG� DQDO\VH� KRZ� ZD\V� RI� YDOXH� FDSWXULQJ� DQG� YDOXH� PRQHWL]LQJ� DUH�

FKDQJLQJ�ZLWKLQ� WKHLU� LQGXVWU\� DQG� DW� WLPHV� RXWVLGH� WKHLU� WHUULWRULHV��5HVHDUFKHUV� DUJXH� WKDW�

ILUPV�WKHVH�GD\V�UHOD\�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�VR�DV�WR�RXWSHUIRUP�WKHLU�FRPSHWLWRUV�DV�

LW�FUHDWHV�QHZ�ZD\V�RI�JHQHUDWLQJ�YDOXH���1DMPDHL���������7KH�LPSRUWDQFH RI�EXVLQHVV�PRGHO�

LQQRYDWLRQ� LQFUHDVHV� ZKHQ� D� FRPSDQ\� QHHGV� WR� UHDFW� WR� RSSRQHQWV� RU� IHQG� RII� ORZ� HQG�

GLVUXSWHUV��-RKQVRQ�HW�DO����������7HHFH��������DUJXHV�WKDW�FRPSDQLHV�KDYH�WR�EH�FDUHIXO�DQG�

NHHS� WKHLU� DQWHQQDV� RSHQ� DV� WKHUH� DUH� FKDQFHV� RI� LPLWDWLRQ� HYHQ� IRU� UHLQYHQWHG� EXVLQHVV�

PRGHOV��

������2UJDQL]DWLRQDO�6WUXFWXUH

7KH� UHDVRQ� ZK\� VWDUW�XSV� DUH� YHU\� VXFFHVVIXO� LQ� EXVLQHVV� PRGHO� LQQRYDWLRQ� WKDQ� WKH�

HVWDEOLVKHG� FRPSDQLHV� LV� EHFDXVH� RI� WKHLU� RUJDQL]DWLRQDO� VWUXFWXUH�� %LJ� FRPSDQLHV� KDYH�

FRPSOH[� VWUXFWXUHV LQYROYLQJ� PDQ\� KLHUDUFKLHV� ZKLFK� KLQGHU� EXVLQHVV� PRGHO� LQQRYDWLRQ�

PDQ\� WLPHV��$FFRUGLQJ� WR�.RHQ�HW� DO�� � �������DQG�3DUPDU�HW� DO�� ������ LQFXPEHQWV�DOZD\V�

VWUXJJOH� LQ�EXVLQHVV�PRGHO� LQQRYDWLRQ��5HVHDUFKHUV�DUJXH� WKDW� WKH�SUHYDLOLQJ�RUJDQL]DWLRQDO�

VWUXFWXUHV� RU� URXWLQHV� KLQGHU� EXVLQHVV� PRGHO� LQQRYDWLRQ� EHFDXVH� WKH\� DUH� WDLORUHG� IRU� WKH�

FXUUHQW�RSHUDWLRQV�DQG�PDUNHW�RSSRUWXQLWLHV��%UDJDQ]D�HW�DO���������

9ODDU�HW�DO�������� LQ�KLV�SDSHU�WLWOHG�³:K\�,QFXPEHQWV�6WUXJJOH�WR�([WUDFW�9DOXH�IURP�1HZ�

6WUDWHJLF� 2SWLRQV´� GLVFXVVHG� PDQ\� UHDVRQV� ZK\� LQFXPEHQWV� VWUXJJOH� WR� LQQRYDWH� WKHLU�

EXVLQHVV� PRGHOV� E\� XVLQJ� D� FDVH� RI� DLUOLQH� LQGXVWU\�� � 7KH� UHVHDUFKHUV� KDYH� GLVFXVVHG� WKDW�

LQFXPEHQWV� IDFH� FRPSOLFDWLRQV� DVVRFLDWHG� ZLWK� FDQQLEDOL]DWLRQ�� FRQYHQWLRQDO� ZLVGRP��

LQWHUQDO� DQG� H[WHUQDO� LQIOH[LELOLW\�� DQG� LQFRPSHWHQFH� RU� RYHUFRQILGHQFH� 2WKHU� UHVHDUFKHUV�

OLNH�3DUPDU��HW� �DO�� ����� VXSSRUW� WKH�QRWLRQ�WKDW�³HVWDEOLVKHG�FRPSDQLHV� �DUH� �QRWRULRXVO\��

EDG��DW��ILQGLQJ��QHZ��ZD\V��WR��PDNH��PRQH\���GHVSLWH��WKH�SUHVVXUH�RQ�WKHP�WR�JURZ´��

$FFRUGLQJ�WR�)UDQNHQEHUJHU�HW�DO�� ������ WKLV�SUREOHP�SHUVLVWV�LQ�WKH�PDQDJHUV�DQG�SHRSOH�DW�

OHDGHUVKLS�UROHV�DV�WKH\�DUH�DOZD\V�WUDLQHG�WR�WKLQN�LQ�WHUPV�RI�QHZ�SURGXFW�GHYHORSPHQW�DQG�

PDUNHW�SHQHWUDWLRQ�UDWKHU�WKDQ�WKH�EXVLQHVV�PRGHO�LQQRYDWLRQ��7KLV�FUHDWHV�D�VRUW�RI�LQHUWLD�LQ�

WKH� RUJDQL]DWLRQDO� VWUXFWXUH� DQG� KLQGHUV� DQ\� SURJUHVV� WRZDUGV� EXVLQHVV� PRGHO� LQQRYDWLRQ��
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7KLV�FRVWV� WKH�FRPSDQ\� LQ� WHUPV�RI� WDNLQJ�RXW� WKH�FRPSHWLWLRQ�XSIURQW�DQG�FRQYHUWLQJ�QHZ�

RSSRUWXQLWLHV�LQWR�QHZ�EXVLQHVV�PRGHOV��,W�YHU\�PXFK�FRQVWUDLQV�FRPSDQLHV¶�DELOLW\�WR�PDNH�

FKDQJHV�LQ�UHDFWLRQ�WR�HQYLURQPHQWDO�WKUHDWV��&DYDOFDQWH��HW��DO�� ��������=RWW��HW��DO������������

������&XOWXUH�

7KH�H[LVWLQJ�OLWHUDWXUH�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�KLJKOLJKWV�WKDW�RUJDQL]DWLRQDO�FXOWXUH�KDV�

D� VWURQJ� LQIOXHQFH� RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ�� $FFRUGLQJ� WR� &KHVEURXJK� �������

RUJDQL]DWLRQ� FXOWXUH� VKRXOG� VXSSRUW� H[LVWLQJ� EXVLQHVV� PRGHOV� XQWLO� QHZ� PRGHO� LV� DEOH� WR�

UHSODFH�WKH�H[LVWLQJ�RQH�FRPSOHWHO\��&KHVEURXJK��������S������VWDWHV� WKDW�³,W� WDNHV�D�VWURQJ�

RUJDQL]DWLRQDO�FXOWXUH� WR�QDYLJDWH� � WKURXJK� � WKHVH� � WUHDFKHURXV� � VKRDOV�� � VR� � WKDW� � WKH� � ORFDO��

REMHFWLYHV��RI��LQGLYLGXDO�PLGGOH�PDQDJHUV�JLYH�ZD\�WR�WKH�LPSHUDWLYHV�RI�WKH�ODUJHU�ZKROH´�

2Q� WKH�RWKHU�KDQG�+HGPDQ�DQG�.DOOLQJ� ������� DUJXH� WKDW� LW� WDNHV� D� VWURQJ�FRPPXQLFDWLRQ�

DQG� D� FOHDU� VWUDWHJLF� SXUSRVH� WR� PDQDJH� FXOWXUH�� $W� WKH� VDPH� WLPH� RUJDQL]DWLRQDO� FXOWXUH�

VKRXOG� IDFLOLWDWH� LQ� UHWKLQNLQJ� WKH� H[LVWLQJ� PHDQV� RI� GRLQJ� EXVLQHVV�� 6RVQD� HW� DO��� �������

VXJJHVW�D�WULDO�DQG�HUURU�OHDUQLQJ�PHWKRG�EHIRUH�D�FRPSDQ\�ZDQWV�WR�LQQRYDWH�WKHLU�EXVLQHVV�

PRGHO�� 7KH� UHVHDUFKHUV� KDYH� DOVR� GHWHUPLQHG� WKDW� EXVLQHVV� PRGHO� LQQRYDWLRQV� DUH� EH\RQG�

SURGXFW� DQG� VHUYLFH� LQQRYDWLRQV�� ZKLFK� ZRXOG� FKDOOHQJH� ILUPV� WR� WKH� FRUH� RI� WKHLU�

RUJDQL]DWLRQ�FXOWXUH��

������/HDGHUVKLS

/HDGHUVKLS�LV�RQH�RI�WKH�PDLQ�GULYHUV�IRU�VXFFHVVIXO�EXVLQHVV�PRGHO�LQQRYDWLRQ�DV�LW¶V�WKH�WRS�

PDQDJHPHQW� ZKLFK� KDV� DQ� RYHUDOO� YLHZ� RI� WKH� ILUP� DQG� FDUU\� EXON� RI� UHVSRQVLELOLW\� LQ�

FKDQJLQJ� DQG� LPSOHPHQWLQJ� LW�� (IIHFWLYH� OHDGHUVKLS� FDQ� UHDOO\� FXOWLYDWH� D� FXOWXUH� ZKLFK�

HQFRXUDJHV�PDQDJHPHQW� WHDPV� WR� WKLQN� LQ� WHUPV� RI� EXVLQHVV�PRGHO� LQQRYDWLRQ� UDWKHU� WKDQ�

SURGXFW�RU�SURFHVV�LQQRYDWLRQ��/HDGHUVKLS�RI�D�FRPSDQ\�LV�XVXDOO\�UHVSRQVLEOH�IRU�HTXLSSLQJ�

VNLOOV�DQG�DV�ZHOO�DV�FDSDELOLWLHV�LQ�PDQDJHPHQW�WHDPV��XQLWLQJ�WHDPV�DQG�DOORFDWLQJ�UHVRXUFHV�

WR� VXSSRUW� WKH� QHZ� PRGHOV� �&KHVEURXJK�� ������ 'R]� DQG� .RVRQHQ�� ������� $FFRUGLQJ� WR�

&KHVEURXJK� ������� DQ� LQWHUQDO� OHDGHU� KDV� WR� EH� LGHQWLILHG� IRU� GULYLQJ� WKH� EXVLQHVV� PRGHO�

FKDQJH�VR�DV�WR�PDQDJH�WKH�SURFHVVHV�DQG�GHOLYHU�D�QHZ��EHWWHU�DQG�HIILFLHQW�EXVLQHVV�PRGHO�

IRU�WKH�FRPSDQ\��7KHUHIRUH�WKH�OHDGHUVKLS�RI�WKH�FRPSDQ\�KDV�WR�RYHUFRPH�WKH�VWLIIQHVV�WKDW�

DFFRPSDQLHV�FXVWRPDU\�EXVLQHVV�PRGHOV��=RWW�HW�DO���������'R]�DQG�.RVRQHQ���������
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7KH� DEXQGDQW� OLWHUDWXUH� RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ� QRW� RQO\� UHIOHFWV� WKH� JURZLQJ�

LPSRUWDQFH��SRSXODULW\�DQG�XVHIXOQHVV�RI�WKH�FRQFHSW�EXW�DW�WKH�VDPH�WLPH�LW�KDV�KLJKOLJKWHG�

WKDW� LW�FDQ�EH� WRXJK� WR�DFKLHYH��$FFRUGLQJ� WR�&KHVEURXJK��������H[SHULPHQWLQJ�ZLWK�QRYHO�

EXVLQHVV�PRGHOV�EH\RQG�DQ\�GRXEW�SD\V�RII�EXW�VWLOO�PDQ\�FRPSDQLHV�DUH�QRW�H[SHULPHQWLQJ�

LW�� 2QH� RI� WKH� VLJQLILFDQW� UHDVRQV� EHKLQG� WKLV� UHOXFWDQFH� LV� WKDW� EXVLQHVVHV� IDFH� VLJQLILFDQW�

EDUULHUV�WR�H[SHULPHQWLQJ�EXVLQHVV�PRGHO�LQQRYDWLRQ��$PLW�	�=RWW���������5HVHDUFKHUV�KDYH�

KLJKOLJKWHG�KRZ�QHZ�EXVLQHVV�PRGHOV�FRQIOLFW�ZLWK�WKH�H[LVWLQJ�EXVLQHVV�PRGHOV��7KH�YDULRXV�

EDUULHUV� WR�EXVLQHVV�PRGHO� LQQRYDWLRQ�DV� LGHQWLILHG� IURP� WKH�SUHYLRXV� OLWHUDWXUH�RQ�EXVLQHVV�

PRGHOV�DUH�DV�IROORZV�

������2UJDQL]DWLRQDO�6WUXFWXUH�

&KHVEURXJK� ������� GHILQHG� D� WHUP� ³EXVLQHVV�PRGHO� LQQRYDWLRQ� OHDGHUVKLS� JDS´��ZKHUH� WKH�

RUJDQL]DWLRQDO� VWUXFWXUH� LV� VXFK� WKDW� QR� RQH� WDNHV� WKH� OHDGHUVKLS� RI� WKH� EXVLQHVV� PRGHO�

LQQRYDWLRQ� SURFHVV�� � 7KH� UDWLRQDOH� IRU� WKLV� LV� WKDW�PDQDJHUV� DQG� H[HFXWLYHV� DUH� WUDQVIHUUHG�

ZLWKLQ�WKH�FRPSDQ\�LQ�D�SHULRG�RI�����\HDUV¶��5HVHDUFKHUV�DUJXH�WKDW�WKLV�WLPH�LV�WRR�VKRUW�DQG�

EULHI�IRU�DQ\�PDQDJHU�WR�FUHDWH�QHZ�EXVLQHVV�PRGHOV��$FFRUGLQJ�WR�&RPHV�	�%HUQLNHU��������

ZKHQHYHU�D�QHZ�EXVLQHVV�PRGHO�LV�LQWURGXFHG��PDQDJHPHQW�QHHGV�WR�NHHS�LV�LQGHSHQGHQW�DQG�

VHSDUDWH� IURP� WKH� H[LVWLQJ� XQLWV��7KLV� DOWKRXJK�ZLOO� FUHDWH� VRPH� DGGLWLRQDO�PRQLWRULQJ� DQG�

PDQDJHPHQW�FKDOOHQJHV�EXW�DW�WKH�VDPH�WLPH�WKLV�ZLOO�JLYH�WKH�QHZ�PRGHO�PXFK�QHHGHG�VSDFH�

WR�JURZ��$OWKRXJK�WKH�ILQDQFLQJ�DQG�EXGJHWLQJ�RI�WKH�SDUHQW�FRPSDQ\�DUH�VWLOO�SUHVHQW�ZKLFK�

ZLOO�FRPSHO�WKH�QHZ�EXVLQHVV�PRGHO�WR�FRPSO\�ZLWK�WKH�H[LVWLQJ�EXVLQHVV�VFHQDULR��

6RPH� RI� WKH� RWKHU� UHVHDUFKHUV� KDYH� KLJKOLJKWHG� WKH� UROH� RI� FRUSRUDWH� SDUHQWLQJ� LQ� FDVH� RI�

ELJJHU�PXOWLQDWLRQDOV�ZKLFK�KDYH�GLYHUVLILHG�UDQJH�RI�EXVLQHVVHV��$FFRUGLQJ�WR�6DQWRV�HW�DO�

������ WKH� FRUSRUDWH� SDUHQW� RI� WKH� RUJDQL]DWLRQ� ZLOO� DOZD\V� EULQJ� QHZ� RSSRUWXQLWLHV� IRU�

EXVLQHVV�PRGHO�LQQRYDWLRQ�E\�GHYHORSLQJ�PDQDJHPHQW�WHDPV�DFURVV�RUJDQL]DWLRQV�ZKLFK�ZLOO�

DXWRPDWLFDOO\� IDFLOLWDWH� WKH�GLDORJXH�EHWZHHQ�PDQDJHUV�EXW�DW� WKH�VDPH� WLPH� LW� DOVR�KLQGHUV�

WKH� SURJUHVV� EHFDXVH� DW� WLPHV� WKH� FKDQJH� GRHVQ¶W� FRPSO\� ZLWK� WKH� RYHUDOO� VWUDWHJ\� RI� WKH�

FRUSRUDWLRQ�� ,W� FDQ� DOVR� DW� WLPHV� FRQIOLFW�ZLWK� WKH� RSHUDWLRQV� RI� WKH� RWKHU� EXVLQHVVHV� LQ� WKH�

SRUWIROLR��7KHUHIRUH�UHVHDUFKHUV�KDYH�VXJJHVWHG�D�ORRVHO\�WLHG�RUJDQL]DWLRQ�DV�WKH�EHVW�ZD\�WR�

VKDUH�NQRZOHGJH�UDWKHU�WKDQ�KDYLQJ�D�ULJLG�RUJDQL]DWLRQDO�VWUXFWXUH�ZKLFK�FUHDWHV�REVWDFOHV�LQ�

EXVLQHVV�PRGHO�LQQRYDWLRQ��
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������2UJDQL]DWLRQDO�&XOWXUH

$FFRUGLQJ� WR�7LNNDQHQ�HW� DO� ������� LW¶V� WKH�RUJDQL]DWLRQDO� FXOWXUH�ZKLFK�GULYHV� LQGLYLGXDOV�

ZLWKLQ�DQ�RUJDQL]DWLRQ�WRZDUGV�ZRUNLQJ�LQ�WKH�VWUDWHJLF�GLUHFWLRQ�RI�WKH�FRPSDQ\��6\PEROV��

ODQJXDJH�� LGHRORJ\�� EHOLHI�� ULWXDO� DQG� P\WKVDUH� DOO� DUWHIDFWV RI� RUJDQL]DWLRQDO� FXOWXUH� DV�

GHILQHG�P\�PDQDJHPHQW�VFKRODUV��3HWWLJUHZ���������:KDW�KLQGHUV�PDQ\�RUJDQL]DWLRQV�WR�QRW�

H[SHULPHQW� ZLWK� QHZ� EXVLQHVV� PRGHOV� LV� WKHLU� FRUSRUDWH� RU� RUJDQL]DWLRQDO� FXOWXUH��

2UJDQL]DWLRQDO�FXOWXUH�FRPSHOV�ILUPV�WR�NHHS�RQ�FRQWLQXLQJ�ZLWK�WKH�H[LVWLQJ�EXVLQHVV�PRGHOV�

UDWKHU�WKDQ�VWULYLQJ�IRU�WKH�QHZ�PRGHOV��5HVHDUFKHUV�KDYH�XVHG�D�WHUP�³FUHDWLYH�VSDFH´�ZKLOH�

GLVFXVVLQJ� RUJDQL]DWLRQDO� VWUXFWXUH� DQG� EXVLQHVV� PRGHOV�� &UHDWLYH� VSDFH� PHDQV� VKDULQJ� RI�

NQRZOHGJH�DQG�FKDQJH� LQLWLDWLYHV�EHWZHHQ�PDQDJHUV�DFURVV�GHSDUWPHQWV��5HVHDUFKHUV�DUJXH�

WKDW�FUHDWLQJ�D�µFUHDWLYH�VSDFH¶�UHTXLUHV�D�YHU\�VXSSRUWLYH�DQG�VWURQJ�RUJDQL]DWLRQDO�FXOWXUH��

������)LQDQFLDO�0HWULFV�DQG�,QFHQWLYHV

&RPHV� 	� %HUQLNHU� ������ LQ� WKHLU� UHVHDUFK� RQ� EXVLQHVV� PRGHOV� VWDWH� WKDW� SXEOLFO\� WUDGHG�

ILUPV�DUH� OHVV�HIILFDFLRXV� LQ�EXVLQHVV�PRGHO� LQQRYDWLRQ� WKDW�SULYDWHO\�KHOG� LQFXPEHQWV��7KH�

UHVHDUFKHUV�VWDWH�WKDW�RQH�RI�WKH�UHDVRQV�EHKLQG�WKLV�LV�WKDW�WKH�SXEOLFDOO\�KHOG�FRPSDQLHV�KDYH�

JUHDWHU�LPSDFWV�RI�ILQDQFLDO�PDUNHWV�WKDQ�WKH�SULYDWHO\�KHOG�FRUSRUDWLRQV�ZKLFK�DGGV�IXUWKHU�

ULJLGLW\� DQG� FRPSOH[LW\� LQ� WKH� GHFLVLRQ� PDNLQJ� UHJDUGLQJ� EXVLQHVV� PRGHO� LQQRYDWLRQ��

,QQRYDWLQJ ILUP¶V�EXVLQHVV�PRGHOV�LV�QRW�DQ�RYHUQLJKW�DQG�HDV\�WDVN��WKH�EHQHILWV�GHULYHG�RXW�

RI�LW�PD\�WDNH�VRPH�WLPH�DQG�LQ�FDVH�RI�SXEOLFO\�WUDGHG�ILUPV�DQ\�GHYLDWLRQ�LQ�WKH�VKRUW�WHUP�

SURILWV�LV�PHW�ZLWK�DQ�DODUP� 7KHUHIRUH�LW�WDNHV�D�ORW�RI�FRQYLQFLQJ�E\�WKH�PDQDJHPHQW�WR�WKH�

VKDUHKROGHUV�DQG�WR�WKH�ERDUG�WKDW�WKH�HIIRUWV�LQ�LQQRYDWLQJ�EXVLQHVV�PRGHOV�ZLOO�SD\�RII�LQ�WKH�

ORQJ� UXQ�� 2Q� WKH� RWKHU� KDQG� ZKHQ� WKH� SHUIRUPDQFH�PDQDJHPHQW� V\VWHP� LV� FRQFHUQHG� WRS�

PDQDJHUV� DUH� DOZD\V� UHZDUGHG� RQ� WKH� EDVLV� RI� WKH� TXDUWHUO\� SHUIRUPDQFH� RI� WKH� JURZWK� RI�

WKHLU�EXVLQHVV��7KLV�FRPSHOV�PDQDJHUV�WR�ORRN�IRU�JURZWK�RSWLRQV�ZLWKLQ�WKH�H[LVWLQJ�EXVLQHVV�

PRGHO� UDWKHU� WKDQ� ORRNLQJ� WRZDUGV� QHZ� DYHQXHV� RI� JURZWK� E\� PHDQV� RI� EXVLQHVV� PRGHO�

LQQRYDWLRQ��&KHVEURXJK���������

������%DUULHUV�LQ�WKH�%XVLQHVV�0RGHO�,QQRYDWLRQ�3URFHVV�

)URP� WKH� DYDLODEOH� OLWHUDWXUH� RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ� SURFHVV� ZH� FDQ� FRQFOXGH� WKDW�

WKHUH�DUH WKUHH�SKDVHV�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ��7KH�ILUVW�VWHS�FRQVLVWV�RI�LGHQWLI\LQJ�WKH�

QHHG� IRU� WKH� FKDQJH�EHFDXVH� LI� WKH�QHHG� LV� QRW� DFFUHGLWHG� WKH�EXVLQHVV�PRGHO� LQQRYDWLRQ� LV�

XQOLNHO\� WR� \LHOG� DQ\� IUXLW��$FFRUGLQJ� WR�'R]�	�.RVRQHQ¶V� ������ RUJDQL]DWLRQV� QHHG� QRW�
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RQO\�WR�VHH�WKH�FRPLQJ�FKDOOHQJHV�LQ�WLPH�EXW�DOVR�UHDFW�WR�WKH�FKDOOHQJHV�LQ�WLPH��6HFRQG�VWHS�

FRQVLVWLQJ� RI� FKRRVLQJ� WKH� ULJKW� EXVLQHVV�PRGHO�� 2QH� RI� WKH� EDUULHUV� RI� FKRRVLQJ� WKH� QHZ�

PRGHO�LV�ZKHQ�WKH�PDQDJHPHQW�KDV�PDQ\�DOWHUQDWLYHV��0F*UDWK������� KDV�DGYRFDWHG�WR�XVH�

WKH� PHWKRG� RI� H[SORUDWLRQ� LQ� FKRRVLQJ� WKH� ULJKW� PRGHO�� 7KHQ� WKH� ILQDO� VWHS� FRQVLVWV� RI�

EXVLQHVV�PRGHO�LQQRYDWLRQ�LPSOHPHQWDWLRQ��7KH�PDLQ�EDUULHUV�LQ�WKLV�SKDVH�DUH�SULPDULO\�WKDW�

RI� UHVLVWDQFH� E\� WKH� HPSOR\HHV� DQG� WKH� ODFN� RI� LQFHQWLYHV� IRU� LPSOHPHQWLQJ� WKH� FKDQJH���

)LJXUH�������JLYHV�D�KROLVWLF�RYHUYLHZ�RI�WKH�EXVLQHVV�PRGHO�LQQRYDWLRQ�SURFHVV�

)LJXUH������7KH�EXVLQHVV�PRGHO�LQQRYDWLRQ�SURFHVV�DQG�WKH�EDUULHU��6RXUFH��1HQRQHQ�������

���%86,1(66�02'(/�$1'�675$7(*<

7KH� OLWHUDWXUH� UHYLHZ� SXWV IRUZDUG� WKDW� VFKRODUV� XQDQLPRXVO\� DJUHH� WKDW� EXVLQHVV� PRGHOV�

PLJKW�EH EDVLV�RI�FRPSHWLWLYH�DGYDQWDJH�WKDW�LV�GLVWLQFWLYH�IURP�ILUP¶V�SURGXFW�PDUNHW�SODFH�

�$PLW�	�=RWW��������6KDIHU�	�/LQGHU��������%DVKLU��<RXVDI�	�9HUPD���������)LUPV�ZKLFK�

DWWHQG�WR�FXVWRPHU�UHTXLUHPHQWV�DQG�IROORZ�DOLNH�SURGXFW�PDUNHW�WDFWLFV�FDQ�GR�VR�ZLWK�YHU\�

͘
EĞĞĚ��ŝƐĐŽǀĞƌǇ�
ĂŶĚ��ƐƚĂďůŝƐŚŝŶŐ�
�ƵƐŝŶĞƐƐ�DŽĚĞů�
hŶĚĞƌƐƚĂŶĚŝŶŐ�

>ĞǀĞů�ϭ

�ĂƌƌŝĞƌƐ�ƚŽ�
hŶĚĞƌƐƚĂŶĚŝŶŐ�

dŚĞ�EĞĞĚ�ĨŽƌ��D/

͘
�ǆƉĞƌŝŵĞŶƚĂƚŝŽŶ�

>ĞǀĞů�Ϯ

�ĂƌƌŝĞƌƐ�ƚŽ�
�ŚŽŽƐŝŶŐ�ƚŚĞ�ZŝŐŚƚ�

DŽĚĞů

͘
WĂƌĂůůĞů��ƵƐŝŶĞƐƐ�
DŽĚĞů�ĂŶĚ�ͬŽƌ�
ŝŶƚĞŐĞƌĂƚŝŽŶ�

ŵŽĚĞůƐ

>ĞǀĞů�ϯ

�ĂƌƌŝĞƌƐ�ƚŽ�
/ŵƉůĞŵĞŶĂƚŝŽŶ�ŽĨ�

�D/
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GLVVLPLODU� EXVLQHVV� PRGHOV�� EXVLQHVV� PRGHO� GHVLJQ� DQG� SURGXFW� PDUNHW� VWUDWHJ\� DUH�

FRPSOLPHQWV��QRW�DOWHUQDWLYHV��=RWW�	�$PLW��������&KULVWHQVHQ��������

$�ZLGH YDULHW\�RI�VFKRODUV�DJUHH�WKDW�WKHUH�LV�D�PLVVLQJ�OLQN�EHWZHHQ�VWUDWHJ\�DQG�RSHUDWLRQV�

�$PLW�	�=RWW�������6KDIHU�HW�DO���������7KHUHIRUH�WKH\�VXJJHVW�WKDW�EXVLQHVV�PRGHO�FRQFHSW�

PD\�ZHOO�EH�WKH�LQWHUPHGLDWH�PHGLXP�EHWZHHQ�UHVRXUFH�FRQILJXUDWLRQ�DQG�VWUDWHJ\�UHJDUGLQJ�

HVSHFLDOO\�YDOXH�FUHDWLRQ��0DNLQHQ�	�6HSSDQHQ���������6R�WKLV� OHDGV�WR� WKH�FRQFOXVLRQ�WKDW�

EXVLQHVV�PRGHOV�DUH�QHLWKHU�D�VWUDWHJ\�QRU�D�EXVLQHVV�SURFHVV��EXW�VRPHWKLQJ�EHWZHHQ� WKHP�

�2VWHUZDOGHU�	�3LJQHXU���������7KH�ILJXUH�����GHSLFWV�KRZ�EXVLQHVV�PRGHO�UHODWHV�WR�VWUDWHJ\�

DQG�EXVLQHVV�SURFHVVHV�

)LJXUH������%XVLQHVV�/RJLF�WULDQJOH��6RXUFH��'XERVVRQ��2VWHUZDOGHU�	�3LJQHXU�������

7KHUHIRUH�OLWHUDWXUH�UHYLHZ�KLJKOLJKWV�WKDW�EXVLQHVV�PRGHOV�DQG�VWUDWHJ\�DUH�QRW�RQH�DQG�WKH�

VDPH� VXEMHFW�� UDWKHU DUH� GLIIHUHQW� ZLWK� UHVSHFW� WR� RQH� DQRWKHU�� 1RQHWKHOHVV� VWUDWHJ\� DQG�

EXVLQHVV�PRGHOV�KDYH�VRPH�FRPPRQ� LVVXHV�EXW� VWUDWHJ\� LV� VHHQ�DV�PDNLQJ�FKRLFHV� WKDW�DUH�

UHODWHG�WR�IXWXUH�EXVLQHVV�DQG�FRPSHWLWLYH�SRVLWLRQLQJ��&XUULH���������5DWKHU�WKDQ�MXVW�PDNLQJ�

SUHIHUHQFHV��EXVLQHVV�PRGHOV� UHIOHFW� WKHVH�SUHIHUHQFHV�E\� IDFLOLWDWLQJ�� WHVWLQJ�DQG�YDOLGDWLQJ�

WKH�FDXVH�DQG�HIIHFW�UHODWLRQVKLS�WKDW�GHULYH�IURP�VWUDWHJLF�FKRLFHV��6KDIHU��6PLWK��	�/LQGHU��

�������7KDW�LV�ZK\�VRPH�VFKRODUV�GHILQH�EXVLQHVV�PRGHO�DV�³WKH�FRQFHSWXDO�DQG�DUFKLWHFWXUDO�

H[HFXWLRQ�RI�D�EXVLQHVV�VWUDWHJ\´ �'XERVVRQ�2VWHUZDOGHU�	�3LJQHXU����������

6WUDWHJ\

%XVLQHVV�PRGHO

%XVLQHVV�3URFHVVHV
>Ğ

ǀĞ
ů�Ž

Ĩ��
ďƐ

ƚƌ
ĂĐ

ƚŝŽ
Ŷ
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=RWW�� $PLW�� 	�0DVVD ������ HPSKDVL]H� WKDW� VWUDWHJ\� IRFXVHV� RQ� ULYDOU\�� YDOXH� DUUHVW�� DQG�

FRPSHWLWLYH� DGYDQWDJH�� ZKHUHDV� WKH� EXVLQHVV� PRGHO� FRQFHSW� LV� RULHQWHG� WR� FROODERUDWLRQ��

SDUWQHUVKLS�� DQG� MRLQW� YDOXH� FUHDWLRQ�7HHFH DUJXHV� WKDW� EXVLQHVV� PRGHOV� FDQ� FUHDWH�

FRPSHWLWLYH� DGYDQWDJH� DQG� WKH\� UHYHDO� WKH� YDOXH� FDSWXULQJ� PHFKDQLVP� EHKLQG� VWUDWHJ\���

)XUWKHU� VFKRODUV� DJUHH� WKDQ� EXVLQHVV�PRGHOV� DUH� WUDQVSDUHQW� DQG� FDQ� EH� HDVLO\� LPLWDEOH� E\�

FRPSHWLWRUV��7KHUHIRUH�VXFFHVVIXO�EXVLQHVV�PRGHO�LV�LQDGHTXDWH�LQ�LWVHOI�WR�HQVXUH�FRPSHWLWLYH�

DGYDQWDJH��7KXV�EXVLQHVV�PRGHOV�QHHG�VRPHWKLQJ�WR�VXSSRUW�WKHLU�VWUXFWXUH�DQG�VRPH�NLQG�RI�

LVRODWLRQ�PHFKDQLVP�WR�KLQGHU�WKH�FRS\LQJ���7HHFH���������

7HHFH ������ DUJXHV� WKDW� WKRVH�SURFHVVHV�� V\VWHPV� DQG�DVVHWV� EHKLQG� D� EXVLQHVV�PRGHO� FDQ�

SUHYHQW� FRS\LQJ�� 7KHUHIRUH� WKRVH� SURFHVVHV�� ZKLFK� FRQVWLWXWH� D� EXVLQHVV� PRGHO�� PDNH� WKH�

GLIIHUHQFH�� QRW� D� EXVLQHVV� PRGHO� LWVHOI�� 6HFRQGO\�� D� OHYHO� RI� FDSDFLW\� OLPLWV� UHSOLFDWLRQ�

SRVVLELOLWLHV�� )XUWKHU� LI� FRPSHWLWRUV� DUH� XQFHUWDLQ� DERXW� WKH� GHWDLOV� RI� D� EXVLQHVV�PRGHO�� LW�

PLJKW�JDLQ�FRPSHWLWLYH�DGYDQWDJH��

'HOO�&RPSXWHUV�EXVLQHVV�PRGHO�RI�GLUHFW�VHOOLQJ ZDV�VR�SRZHUIXO� WKDW� LW�RYHU�SHUIRUPHG� LWV�

ULYDOV�IRU�PRUH�WKDQ�D�GHFDGH��7KH�PRGHO�ZDV�YHU\�GLIILFXOW�IRU�WKH�H[LVWLQJ�SOD\HUV�WR�FRS\�DV�

LW�ZRXOG�XSVHW�WKHLU�EUHDWKLQJ�GHOLYHU\�FKDQQHOV�DQG�PDNH�XQIULHQGO\�WKH�UHVHOOHUV�RQ�ZKRP�

WKH\� UHOLHG��)DVFLQDWHG�E\� WKHLU�RZQ� VWUDWHJLHV�� WKH\�ZHUH�KRSHOHVV� LI� WKH\� FRSLHG�'HOO� DQG�

GLVDVWHU�SURQH� LI� WKH\�GLGQ¶W� �0DJUHWWV��������� �6R� LW¶V�FOHDU� WKDW�PRVW� LPSRUWDQW�HOHPHQW� LQ�

FUHDWLQJ� FRPSHWLWLYH� DGYDQWDJH� DURXQG�D�EXVLQHVV�PRGHO� LV� WR� LQQRYDWH� D�YDOXH�PHFKDQLVP�

ZKLFK�LV�KDUG�DQG�GLIILFXOW�IRU�WKH�FRPSHWLWRUV�WR�LPLWDWH�

���%86,1(66�02'(/�,1129$7,21�$1'�7(&+12/2*,&$/�0$1$*(0(17

%XVLQHVV�PRGHOV�DQG�WHFKQRORJLFDO�PDQDJHPHQW�KDYH�VRPH�FRPPRQ�DVVRFLDWLRQ��DV�EXVLQHVV�

PRGHOV�KDYH�EHHQ�DGGUHVVHG� LQ� WKH�ILHOG�RI� WHFKQRORJ\�PDQDJHPHQW��%XVLQHVV�PRGHOV�KDYH�

WKH�FDSDFLW\� WR�FUHDWH�YDOXH�ZKLFK� LV� URRWHG� LQ�D�QHZ� WHFKQRORJ\� 7ZR�FRUUHVSRQGLQJ� IDFWV�

VHHP�WR�W\SLI\�WKH�UHVHDUFK��7KH�LQLWLDO�LV�WKDW�FRPSDQLHV�FRPPHUFLDOL]H�SLRQHHULQJ�LGHDV�DQG�

WHFKQRORJLHV� WKURXJK� WKHLU� EXVLQHVV� PRGHOV�� 7KH� VXEVHTXHQW� LV� WKDW� EXVLQHVV� PRGHO�

V\PEROL]HV D�QRYHO�VXEMHFW�PDWWHU�RI�LQQRYDWLRQ��ZKLFK�KDUPRQL]HV WKH�FRQYHQWLRQDO�VXEMHFWV�

RI� SURFHVV�� SURGXFW� DQG� RUJDQL]DWLRQDO� LQQRYDWLRQ� SOXV� HQJDJHV QHZ�IDQJOHG� IRUPV� RI

FRRSHUDWLRQ DQG�SDUWQHUVKLS��&KULVWRSK��5DSKDHO��	�/RUHQ]R��������
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&KUHVEURXJK� 	� 5RVHQEORRP ������ LQ� WKHLU� H[WHQVLYH� FDVH� VWXG\� RI� ;HUR[� &RUSRUDWLRQ�

GHPRQVWUDWH�KRZ�WKH�FRPSDQ\�JUHZ�XS�LQ�SDUW�E\�PDNLQJ�XVH�RI�D�YDOXDEOH�EXVLQHVV�PRGHO WR�

FRPPHUFLDOL]H�WHFKQRORJ\�GLVFDUGHG�E\�RWKHU�IRUHPRVW�FRUSRUDWLRQV��7KHLU�UHVHDUFK�PRUHRYHU�

PHDVXUH�XS�WR�WULXPSKDQW�DQG�IDLOHG�WHFKQRORJ\�VSLQ�RIIV�ZLWK�DQDORJRXV�PDUNHW�LPSHQGLQJ�

DQG� KLJKOLJKWV� WKDW� LQ� YLFWRULRXV� YHQWXUHV� WKH� KXQW� DQG� OHDUQLQJ� IRU� DQ� HIIHFWXDO� EXVLQHVV�

PRGHO�ZDV�DSSUHFLDEO\�VXSHULRU�WKDQ�LQ�ILHOG�YHQWXUHV��7HFKQRORJLFDO�LQQRYDWLRQV�FDQ�SURPSW�

PRGLILFDWLRQV�LQ�FRPSDQ\¶V�ZRUNLQJ�DQG�FRPPHUFLDO�DFWLYLWLHV��DQG�WKHUHIRUH�LQ�WKH�EXVLQHVV�

PRGHOV��&DOLD��*XHUULQL� 	�0RXUD���������

7HFKQRORJ\�KDV� D� JUHDW� UROH� WR�SOD\� LQ� WUDQVLWLRQ�RI�EXVLQHVV�PRGHOV� DQG� WKDW� LV� WKH� UHDVRQ�

ZK\�UHVHDUFKHUV�KDYH�DV�RI�ODWH�ODLG�VR�PXFK�VWUHVV�RQ�WHFKQRORJ\�DQG�LQ�IDFW�KLJKOLJKWHG�WKDW�

WHFKQRORJ\� LV� WKH� PDMRU� IRUFH� ZKLFK� EULQJV� FKDQJH LQ� EXVLQHVV� PRGHOV� RYHU� WLPH�� 6RPH�

UHVHDUFKHUV�RQ�WKH�RWKHU�KDQG�KDYH�KLJKOLJKWHG�RXW�WKH�VLJQLILFDQFH�RI�EXVLQHVV�PRGHOV�IRU�DOO�

LQGXVWULHV� �-RKQVRQ�	�6XVNHZLF]���������7KH\� VWDWH� WKDW� LQ�KXJH� LQIUDVWUXFWXUDO� FKDQJH� WKH�

NH\ LV� WR� EXGJH� QXFOHXV� IURP� GHYHORSLQJ� LQGLYLGXDO� WHFKQRORJLHV� WR� FUDIWLQJ� HQWLUH� QRYHO�

V\VWHPV��

6R�DV�D�ZKROH�WKH�UHVHDUFK�RQ�EXVLQHVV�PRGHOV�DQG�WHFKQRORJ\�PDQDJHPHQW�KDYH�HPSKDVL]HG�

WKDW�WHFKQRORJ\�KDV�D�IRUHPRVW�LPSDFW�RQ�WKH�EXVLQHVV�PRGHOV��$W�WKH�VDPH�WLPH�UHVHDUFKHUV�

KDYH� DOVR� KLJKOLJKWHG� WKDW� D� PHUH� WHFKQRORJLFDO� LQQRYDWLRQ� FDQQRW� SOHGJH� ILUP� VXFFHVV�

�'RJDQRYD�	�(\TXHP�5HQDXOW���������7KLV�LV�IRU�WKH�UHDVRQ�WKDW�WHFKQRORJ\�KDV�QR�LQWULQVLF�

YDOXH �&KHVEURXJK������D���7KXV�WHFKQRORJ\�KDV�WR�EH�VXSSRUWHG�E\�DQ�HIILFLHQW�DQG�XQLTXH�

EXVLQHVV�PRGHO��

���%86,1(66�02'(/6�$1'�),50�3(5)250$1&(

7KH� OLNHV� RI� 'HOO�� $PD]RQ� DQG� $SSOH� KDYH� VKRZQ� WKDW� EXVLQHVV� PRGHOV� FDQ� VHUYH� DV�

FRPSHWLWLYH� DGYDQWDJH ZKLFK� FDQ� ERRVW� WKH� ILQDQFLDO� SHUIRUPDQFH� RI� D� FRPSDQ\� 5HVHDUFK�

VFKRODUV� DOVR� DJUHH� WKDW� EXVLQHVV� PRGHOV� UHSUHVHQW� D� SRVVLEOH� UHVRXUFH� RI� FRPSHWLWLYH�

DGYDQWDJH� �0DUNLGHV� 	� &KULWRX�� ������� $W� WKH� VDPH� WLPH� RULJLQDOLW\� RIIHUHG� E\� QRYHO��

HIIHFWXDO�PRGHOV�FDQ�XSVKRW� LQ�EHWWHU�YDOXH�FUHDWLRQ� �0RUULV��6FKLQGHKXWWH��	�$OOHQ���������

$IXDK�	�7XFFL� �������H[SODLQ�EXVLQHVV�PRGHO�DV� WKH�PHDQV�E\�ZKLFK�D� ILUP�SXWV� WRJHWKHU�

DQG�XWLOL]HV�LWV�UHVRXUFHV�WR�SUHVHQW�LWV�FXVWRPHUV�VXSHULRU�YDOXH�DQG�WR�PDNH�PRQH\�LQ�GRLQJ�

VR�� :KLOH� $IXDK� ������� LQWURGXFHG� D� VWUDWHJLF� VNHOHWRQ� LQ� ZKLFK� EXVLQHVV� PRGHO� LV�



ϱϬ

FRQFHSWXDOL]HG� E\� PHDQV� RI� D� VHW� RI� FRPSRQHQWV� WKDW� NHHS� XS� D� FRUUHVSRQGHQFH� WR� WKH�

GHWHUPLQDWLRQ�RI�ILUP¶V�SURVSHULW\��

=RWW�	�$PLW��������DVVHVVHG�WKH�EXVLQHVV�PRGHO�GHVLJQ�LQ�HQWUHSUHQHXULDO�ILUPV�DQG�DQDO\VHG�

LWV� LPSDFW� RQ� WKHLU� SHUIRUPDQFH�� $V� SHU� WKLV� REVHUYDWLRQ� WKH� HVVHQFH� RI� WKH� XQLRQ� DPRQJ�

EXVLQHVV�PRGHO�GHVLJQ�DORQJ�ZLWK�IRFDO�ILUP�SHUIRUPDQFH�FDQ�EH�DQDO\VHG�E\�JD]LQJ�DW�WZR�

VHSDUDWH�HIIHFWV��WKH�WRWDO�YDOXH�FUHDWLRQ�RI�EXVLQHVV�PRGHO�GHVLJQ�DQG�IRFDO ILUP¶V�DELOLW\�WR�

DSSURSULDWH�WKDW�YDOXH��$V�SHU�WKLV�HPSLULFDO�ZRUN��EXVLQHVV�PRGHO�LV�WKH�DXWRQRPRXV�YDULDEOH�

DQG�LV�WLHG�WR�ILUP�SHUIRUPDQFH��PRGHUDWHG�E\�WKH�VXUURXQGLQJV��7KH\�UHFRJQL]HG�WZR�GHVLJQ�

WKHPHV�DURXQG�ZKLFK�EXVLQHVV�PRGHO�FDQ�EH�DUUDQJHG��(IILFLHQF\�DQG�1RYHOW\��

$� ZLGH� PDMRULW\� RI� UHVHDUFKHUV� LQWURGXFH� EXVLQHVV� PRGHO� DV� D� YDULDEOH� PRGHUDWLQJ� WKH�

RXWFRPH� RI� WRS� PDQDJHPHQW�� WHDP� FRPSRVLWLRQ� DQG� RUJDQL]DWLRQDO� SHUIRUPDQFH �3DW]HOW��

.Q\SKDXVHQ�$XIVHE��	�1LNRO����������7KHLU�VWXG\�VKRZHG�WKDW�IRXQGHU�EDVHG��ILUP�VSHFLILF�

NQRZOHGJH� RI�PDQDJHPHQW� JURXS�PHPEHUV� FDQ� KDYH� DIILUPDWLYH� RU� D� GRZQEHDW� LPSDFW� RQ�

ILUP� SHUIRUPDQFH�� GHSHQGLQJ� RQ� EXVLQHVV�PRGHO� DGRSWHG��2Q� WKH� RWKHU� KDQG� =RWW�	�$PLW�

������� DGPLW� WKH� OLNHO\� FRQWLQJHQW� FRQVHTXHQFHV� RI� EXVLQHVV� PRGHO� LQ� PHGLDWLQJ� EHWZHHQ�

SURGXFW�PDUNHW�VWUDWHJ\�DQG�EXVLQHVV�SHUIRUPDQFH�

$�VLPLODU� W\SH�RI�D�VWXG\�RQ�EXVLQHVV�PRGHOV�DQG�ILUP�SHUIRUPDQFH� LGHQWLILHV� WKDW�EXVLQHVV�

PRGHO� LQQRYDWLRQ� FDQ� EULQJ� VXFFHVV� DQG� LQQRYDWLRQ� LQ� HQWHUSULVH� PRGHOV� WKDW� FHQWUH� RQ�

H[WHULRU� FROODERUDWLRQ� DQG� SDUWQHUVKLSV� LV� SUHGRPLQDQWO\� XVHIXO� LQ� ROGHU� FRPSDQLHV� DV�

FRPSDUHG�WR�\RXQJHU�RQHV��*LVHQ��%HUPDQ��%HOO��	�%OLW]���������$�ZRUOGZLGH�VXUYH\�E\�WKH�

FRQVXOWDQWV�DW� ,%0��ZKHUH� LQ� WKH\� LQWHUYLHZHG�����&RUSRUDWH� DQG�3XEOLF�6HFWRU�H[HFXWLYHV�

LQWHUQDWLRQDOO\�� HVWDEOLVKHG� WKDW� RXWSHUIRUPLQJ� ILUPV� SXW� WZLFH� DV� PXFK� VWUHVV� RQ� EXVLQHVV�

PRGHO�DV�GLG�XQGHUSHUIRUPHUV��,%0���������

���%86,1(66�02'(/�,1129$7,21�/($'(56+,3

:KHQHYHU�ZH WDON�DERXW�EXVLQHVV�PRGHO�LQQRYDWLRQ�LW¶V�WKH�WRS�PDQDJHPHQW�ZKLFK�KDV�ZLGH�

UROH� WR� SOD\�� %XVLQHVV� PRGHO� LQQRYDWLRQ� LV� XVXDOO\� D� WRS� GRZQ� DSSURDFK� DQG� WKH� UROH� RI�

OHDGHUVKLS� UROH� LV� YHU\� FUXFLDO� LQ� PDNLQJ� WKLV� FKDQJH� LQVWUXPHQWDO�� /HDGHUVKLS� KDV� EHHQ�
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GLVFXVVHG� E\� VFKRODUV�ZLGHO\� LQ�PDQ\� VWXGLHV� �%U\PDQQ� ������ 5RRNH� ����� EXW� WKHUH� KDV�

EHHQ�KDUGO\�DQ\�VWXG\�LQ�WKH�FRQWH[W�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ��5HVHDUFK�KDV�VKRZQ�WKDW�

WRS�PDQJHPHQW�KDV�D�FUXFLDO�UROH�WR�SOD\�LQ�GULYLQJ�LQQRYDWLRQ��%XVLQHVV��PRGHO�LQQRYDWLRQ�

OHDGHUVKLS� DLPV� DW� FRQWLQRXVO\� WKLQNLQJ� RXW� RI� WKH� ER[� ZLWK� WKH� DLP� RI� JDLQLQJ� VRPH�

FRPSHWLWLYH�DGYDQWDJH���/LQGJUHQ�	�5DVPXVVHQ��������/LQGJUHQ�	�$EGXOODK����������

%XON�RI� WKH�DYDLOEOH� OLWHUDWXUH�RQ�EXVLQHVV�PRGHO� LQQRYDWLRQ�KDV�VWUHVVHG�RQ� WKH�UROH�RI� WRS�

PDQDJHPHQW� LQ� EXVLQHVV�PRGHO� LQQRYDWLRQ�� $V� SHU� WKH� UHVRXUFH� EDVHG� YLHZ� WRS�PDQDJHUV�

DELOLW\� LQ� HIILFLHQWO\� DOORFDWLQJ� DQG� PDQDJLQJ� UHVRXUHV� LV� VWULFWO\� UHODWHG� WR� ILUP�

LQQRYDWLYHQHVV��,UHODQG�HW�DO�����������2Q�WKH�RWKHU�KDQG�VRFLDO�QHWZRUN�WKHRU\�DGYRFDWHV�WKDW�

IRU�ILUP�LQQRYDWLYHQHVV�PDQDJHULDO�VRFLDO�QHWZRUNV�DUH�YHU\�FUXFLDO��=KDQJ�DQG�/L���������

/LQGJUHQ�	�5DVPXVVHQ� �������DQDO\]HG����EXVLQHVVHVV� LQYROYLQJ� VPDOO� DQG�PHGXLP� VL]HG�

EXVLQHVVHV� LQ� (8� DQG�86�� 7KH� VWXG\�ZDV� FRQGXFWHG� IURP� D� SHULRG� RI� ���������� DQG� WKH�

UHVHUDFKHUV�FDPH�XS�ZLWK�D�IUDPHZRUN�WR�FDUU\�RXW�EXVLQHVV�PRGHO�LQQRYDWLRQ�HVSHFLDOO\�LQ�

WKUHH�DUHDV�

�� 7KH�DELOLW\� WR� JHQHUDWH� DQG� UHFRJQL]H�QHZ�EXVLQHVV�PRGHO� LGHD� DQG�EXVLQHVV�PRGHO�

FRQFHSW�

�� /HDGLQJ� VWUDWHJLFDOO\� %0,� E\� RUFKHVWUDWLQJ� GLIIHUHQW� VWUDWHJLF� OLQHV� RI� LQQRYDWLRQ�

OHDGHUVKLS�

�� %ULQJ�%0,/�XS�WR�D�SRLQW�RI�OHDGLQJ�D�PXOWLWXGH�RI�%0�ZLWKLQ�WKH�EXVLQHVV

0DQ\� UHVHDUFKHUV� DUH� RI� WKH� RSLQLRQ� WKDW� WKH� UROH� RI� WRS� PDQDJHPHQW� LQ� EXVLQHVV� PRGHO�

LQQRYDWLRQ�GHSHQGV�RQ�WKH�GHSWK�RI�EXVLQHVV�PRGHO�FKDQJH��)RVV�	�6WLHJOLW]����������)LJXUH�

�����



ϱϮ

)LJXUH������'HSWK�RI�%XVLQHVV�0RGHO�&KDQJHV���6RXUFH��)RVV�	�6WLHJOLW]������

������7RS�0DQDJHPHQW�DV�0RQLWRU�

:KHQHYHU� WKH� GHSWK� RI� EXVLQHVV� PRGHO� LQQRYDWLRQ� LV� PRGXODU� DQG� LQFUHPHQWDO� WRS�

PDQDJHPHQW� KDV� D� YHU\� QDUURZ� UROH� WR� SOD\�� 7KLV� VLPSO\�PHDQV� WKDW� WKH� FKDQJH�ZKLFK� LV�

EHLQJ� LPSOHPHQWHG� LV�QRWKLQJ�HOVH�EXW�D� UHILQHPHQW�RI�DQ�H[LVWLQJ�EXVLQHVV�PRGHO�DQG� WKXV�

DOPRVW� DOO� RI� WKH� DFWLYLWLHV� FDQ� EH� GLYHUWHG� RU� GHFHQWUDOL]HG� WRZDUGV� VXERUGLQDWHV�� 7RS�

PDQDJHPHQWV�SULPDULO\� UROH�KHUH� LV� WR� DFW� DV�D�PRQLWRU�DQG�HQVXUH� WKDW� HPSOR\HHV�GRQ�QRW�

RYHUVWHS�WKH�PDQGDWHV �)RVV�	�.OHLQ���������7KH�EDVLF�MRE�RI�WKH�WRS�PDQDJHPHQW�KHUH�FDQ�

EH�WR�VXJJHVW�LPSURYHPHQWV��6HFRQG�LW¶V�YHU\�LPSRUWDQW�IRU�WKH�WRS�PDQDJHPHQW�WR�VFDQ�WKH�

H[WHUQDO�HQYLURQPHQW�DQG�PDNH�MXGJHPHQWV�DV�ZKHWKHU�WKH�FXUUHQW�EXVLQHVV�PRGHO�LV�YLDEOH�

RU�QRW��*RRJOH�XVXDOO\�HQJDJHV�LQ�PDQ\�VPDOO�FKDQJHV�LQ�WKHLU�SURFHVVHV�ZKLFK�DUH�EDVLFDOO\�

QRWKLQJ�EXW�PLQRU�UHILQHPHQWV�RI�WKH�H[LVWLQJ�EXVLQHVV�PRGHO�



ϱϯ

������7RS�0DQDJHPHQW�DV�6SRQVRU

:KHQ� WKH� FKDQJH� LQ� EXVLQHVV� PRGHO� LQQRYDWLRQ� LV� PRGXODU� DQG� UDGLFDO� LQ� QDWXUH� WRS�

PDQDJHPHQW� KDG� D� PXFK� ZLGHU� UROH� WR� SOD\� DQG� QHHGV� WR� DFW� DV� D� VSRQVRU� RI� WKH� FKDQJH�

�6PLWK� 	� 7XVKPDQ� ������ 6LQFH� ROG� DQG� QHZ� EXVLQHVV� XQLWV� DUH� VHSDUDWHG� 6FKRODUV� LQ�

SUHYLRXV�VWXGLHV�KDYH�XVHG�D� WHUP NQRZQ�DV�VWUXFWXUDO�DPELGH[WHULW\� �2¶5HLOO\�	�7XVKPDQ�

�������7KH�FHQWUDO�LGHD�KHUH�LV�WR�SURYLGH�IRU�ORRVH�FRXSOLQJ�VR�WKDW�QHZ�EXVLQHVV�XQLWV�FDQ�

HIIHFWLYHO\�H[SHULPHQW�DQG�FRQFHQWUDWH�RQ�QHZ�RUJDQL]DWLRQDO�GHVLJQ��

7KH�NLQGOH� LQLWLDWH� DW� DPD]RQ� LV� RQH�RI� WKH�YHU\� EHDXWLIXO� H[DPSOHV�ZKLFK� ILWV� LQ� WKLV�YHU\�

FDVH�� 0DQDJHUV� DW� $PD]RQ¶V� HFRPPHUFH� EXVLQHVV� KDYH� GLIIHUHQW� .3,� ZLWK� UHVSHFW� WR�

HPSOR\HHV� KDQGOLQJ� .LQGOH�� 6WUDWHJLF� GHFLVLRQ� PDNLQJ� LV� ODUJHO\� GHOHJDWHG� WR� WKH� QRYHO�

EXVLQHVV�XQLW�WKDW�PD\�SRQGHU�RQ�WKH�QHZ�EXVLQHVV�PRGHO�ZLWKRXW�KDYLQJ�WR�LQWHJUDWH�ZLWK�WKH�

SUHYDLOLQJ�EXVLQHVV�PRGHO��$JDLQ�LI�ZH�WDNH�WKH�FDVH�RI�$PD]RQ�NLQGOH�KDV�D�GLIIHUHQW�YLVLRQ�

VWDWHPHQWV�DQG�$PD]RQV�(�FRPPHUFH�EXVLQHVV�KDV�D�GLIIHUHQW�RQH��1RZ�LQ�DQ\�FDVH�LI�WKH�WRS�

PDQDJHPHQW� UHIXVHV� WR�JHW� LQYROYHG�DV�D�VSRQVRU�� WKLV�YHU\�EXVLQHVV�PRGHO� LQQRYDWLRQ�ZLOO�

IDLO� EHFDXVH� DV� VXFK� WKHUH� ZRXOG� EH� QR� DOLJQPHQW� EHWZHHQ� FDSDELOLWLHV� DQG� FRPSHWLWLYH�

DGYDQWDJHV �6PLWK�	�7XVKPDQ��������&DUPHOL�	�+DOHYL����������

������7RS�0DQDJHPHQW�DV�0RGHUDWRU

,Q� FDVH� ZKHQ� WKH� EXVLQHVV� PRGHO� LQQRYDWLRQ� LV� DUFKLWHFWXUDO� DQG� LQFUHPHQWDO� LW� SXWV� PRUH�

SUHVVXUH�RQ�WRS�PDQDJHPHQW�OHDGHUVKLS�PRUH�WKDQ�WKH�HDUOLHU�WZR�IRUPV�GLVFXVVHG��7KLV�W\SH�

RI� LQQRYDWLRQ�DIIHFWV� WKH�ZKROH�EXVLQHVV�PRGHO�DQG� WKXV�FKDQJHV�FDQQRW�EH�FRQILQHG� WR� WKH�

VHSDUDWH� EXVLQHVV� XQLWV�� 7RS�PDQDJHPHQW� KHUH� QHHGV� WR� DFW� DV� D�PRGHUDWRU� E\� SURYLGLQJ� D�

URDGPDS� RI� V\VWHP�ZLGH� LQYHQWLRQV� DQG� DOVR�PRGHUDWH� PDQ\� FRQIOLFWV� DQG� FKDQJHV� WR� UH�

HVWDEOLVK�FRKHUHQFH��7KLV�URDGPDS�VKRXOG�DXWRPDWLFDOO\�WULJJHU�VRPH�VRUW�RI�VHDUFK�IRU�QHZ�

EXVLQHVV� PRGHO� �/RYDV� 	� *KRVDO�� ������� 7KH� PDLQ� FDWDO\VW� UHVSRQVLEOH� IRU� )DFHERRN¶V�

VXFFHVVIXO�HYROXWLRQ� WRZDUGV�PRELOH�DGYHUWLVHPHQW�ZDV�FRQFRFWHG�E\� WRS�PDQDJHPHQW�� $V�

SHU�UHVHDUFKHUV�WKLV�UHTXLUHV�DEVROXWH�UHVROXWLRQ�RI�FRQIOLFWV�DPRQJ�EXVLQHVV�XQLWV�WKDW�ZRXOG�

PRVW�RIWHQ�QHHG�FHQWUDOL]HG� LQWHUYHQWLRQ� �:LOOLDPVRQ�������� 5HVHDUFKHUV� DOVR� VXJJHVW� WKDW�

UHZDUG� V\VWHP� LV� RQH� WKH�SULPDULO\� LQVWUXPHQW� WR� FRPPXQLFDWH� DQG�PRWLYDWH� WKHP� WRZDUGV�

WKH�URDGPDS��6LJJHONRZ�	 5LYNLQ�������.DSODQ�	�+HQGHUVRQ�������
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������7RS�0DQDJHPHQW�DV�$UFKLWHFW

2QH�RI�WKH�PRVW�FKDOOHQJLQJ�DQG�ULVN\�EXVLQHVV�PRGHO�LQQRYDWLRQV�LV�WKH�RQH�ZKLFK�FRPHV�XS�

ZLWK�DQ�DUFKLWHFWXUDO�DQG�UDGLFDO�FKDQJH��,W WDNHV�D�ILUP�FRPSOHWHO\�LQWR�D�QHZ�WHUULWRU\�NQRZV�

DV� .QLJKWLDQ� XQFHUWDLQW\ ��)RVV� 	� .OHLQ�� ������� ,W� UHTXLUHV� DQ� DEVROXWH� HQWUHSUHQHXULDO�

MXGJHPHQW�DQG�DOVR�D�FOHDU�IRUP�RI�FRPPXQLFDWLRQ�E\�WKH�WRS�PDQDJHPHQW��7RS�0DQDJHPHQW�

QRW�RQO\�SURYLGHV�D� FRPSUHKHQVLYH� URDGPDS�EXW� DOVR�GHOHJDWHV�ZKR� LV�DFWLYHO\� LQYROYHG� LQ�

HYHU\GD\�GHFLVLRQ�PDNLQJ�DQG�H[SHULPHQWDWLRQ��6WHYH�-REV�IURP�$SSOH�XVHG�WR�KDYH�WKLV�W\SH�

RI� OHDGHUVKLS� VW\OH� �,VDDFVRQ�� ������� 7KLV� VWUHVVHV� RXW� WR� WKH� IDFW� WKDW� DOPRVW� DOO� GHFLVLRQ�

ZRXOG�EH�WDNHQ�FHQWUDOO\�DQG�DFWLYLWLHV�ZRXOG�QRW�EH�GHOHJDWHG�WR�VXERUGLQDWHV��)RVV�	.OHLQ��

��������'XH�WR�.QLJKWLDQ�XQFHUWDLQW\ LQFHQWLYHV�ZRXOG�SOD\�D�YHU\�OLWWOH�UROH�LQ�WKLV�EXVLQHVV�

PRGHO�LQQRYDWLRQ��



ϱϱ

����5(6($5&+�0(7+2'2/2*<

7KLV�FKDSWHU�RI� WKLV� WKHVLV�GHOLEHUDWHV� LQ�GHWDLO� WKH�UHVHDUFK�PHWKRGRORJ\�XVHG� LQ� WKH�VWXG\��

7KH� IRFXV� RI� WKLV� VWDJH� LV� WR� KLJKOLJKW� WKH� GDWD� FROOHFWLRQ� SURFHVV�� 7KLV� LV� IROORZHG� E\�

GLVFXVVLQJ� WKH� PHDVXUHV� WR� EH� XVHG�� UHVHDUFK� GHVLJQ�� VDPSOLQJ� IUDPH�� GDWD� FROOHFWLRQ�

SURFHGXUHV�� VXUYH\� LQVWUXPHQW� DQG� WKH� VWDWLVWLFDO� WHFKQLTXHV� XVHG� LQ� WKH� GDWD� DQDO\VLV��

'HVFULSWLYH� UHVHDUFK�GHVLJQ�KDV�EHHQ�HPSOR\HG� LQ� WKLV�VWXG\� WR� LQYHVWLJDWH� WKH� LQIOXHQFH�RI�

WHFKQRORJLFDO� GHYHORSPHQWV�RQ�EXVLQHVV�PRGHO� LQQRYDWLRQ��7KH� UHVHDUFKHU�KDV�GHYHORSHG�D�

VFDOH�WR�PHDVXUH�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ��

7KH� VFDOH� GHFRPSRVHV� EXVLQHVV� PRGHO� LQQRYDWLRQ� LQWR� IRXU� FRPSRQHQWV� OLNH� 9DOXH�

3URSRVLWLRQ��$VVHWV�	�&DSDELOLWLHV��(FRQRPLF�/RJLF�RU�WKH�5HYHQXH�/RJLF�DQG�WKH�$FWRUV�LQ�

%XVLQHVV�1HWZRUN��

����1(('�2)�7+(�678'<

7DNLQJ� WKH� HDUOLHU� GLVFXVVLRQ� LQWR� FRQVLGHUDWLRQ� WKH� UHVHDUFK� RQ� EXVLQHVV�PRGHOV� LV� VWLOO� DW�

EXGGLQJ�VWDJH�DQG�LV�MXVW�PDNLQJ�LQURDGV�LQ�VRPH�WRS�QRWFK�MRXUQDOV��2QH�RI�WKH�PDLQ�GULYLQJ�

IRUFHV�EHKLQG�WKH�VXUJH�RI�DFDGHPLF�OLWHUDWXUH�RQ�EXVLQHVV�PRGHOV�KDV�EHHQ�ZLWK�WKH�DGYHQW�RI�

LQWHUQHW��7KH�VXFFHVV�RI�FRPSDQLHV�OLNH�'HOO��*RRJOH��8EHU��$LUEQE�HWF��JDYH�D�QHZ�OLIH�WR�WKH�

FRQFHSW� RI� EXVLQHVV�PRGHO�� 7KHVH� FRPSDQLHV� EURNH� DOO� RI� WKH� WUDGLWLRQDO� EDUULHUV� DQG� KDYH�

JURZQ�DW�DQ�LPSRVVLEOH�UDWH��(QWUHSUHQHXUV�DQG�YHQWXUH�FDSLWDOLVWV�VSHQG�PLOOLRQV�RI�GROODUV�

QRW�RQO\� LQ� IXQGLQJ�EXW�DOVR�XQGHUVWDQGLQJ�QRYHO�EXVLQHVV�PRGHOV�5HVHDUFKHUV�DJUHH� WR� WKH�

IDFW�WKDW�EXVLQHVV�PRGHO�LQQRYDWLRQ�FDQ�EH�D�VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJH��%DVKLU��<RXVDI

	�9HUPD����������

/RQJ� UDQJH�SODQQLQJ� �������SXEOLVKHG�D� VSHFLDO� LVVXH�RQ�EXVLQHVV�PRGHO� DQG� LQ�QR� WLPH� LW�

UHFHLYHG�DV�PDQ\�DV������FLWDWLRQV�DQG�DOPRVW��������GRZQORDGV�RQ�\HDUO\�EDVLV��7KLV�DJDLQ�

JRHV�RQ�WR�VKRZ�WKH�LQWHUHVW�RQ�EXVLQHVV�PRGHOV�E\�ERWK�WKH�DFDGHPLFLDQV�DQG�DV�ZHOO�DV�WKH�

LQGXVWU\��'HVSLWH�WKH�VXUJH�LQ�DFDGHPLF�DQG�QRQ�DFDGHPLF�OLWHUDWXUH�RQ�EXVLQHVV�PRGHOV�WKHUH�

LV� D� VWLOO� ORW� RI� FRQIXVLRQ� VXUURXQGLQJ� WKH� WHUP� ³EXVLQHVV�PRGHO´� DQG� LWV� FRPSRQHQWV��7KLV�

VWXG\�ZLOO� VWXG\� DOO� RI� WKH� OLWHUDWXUH� RQ� EXVLQHVV�PRGHOV� DQG� SUHVHQW� D� KROLVWLF� YLHZ�RI� WKH�

SDVW�� SUHVHQW� DQG� IXWXUH� RI� WKH� FRQFHSW� RI� EXVLQHVV� PRGHO� LQQRYDWLRQ�� 7KH� SXUSRVH� LV� WR�

KLJKOLJKW� WKH� FXUUHQW� VWDWH� RI� WKH� DUW� DERXW� EXVLQHVV� PRGHOV�� WKH� YDU\LQJ� RSLQLRQ� RI� WKH�

UHVHDUFKHUV� RQ� WKH� GHILQLWLRQV� RI� WKH� WHUP� ³EXVLQHVV� PRGHO´�� WKH� UHDVRQV� RI� WKH� YDU\LQJ�
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RSLQLRQ�RQ�EXVLQHVV�PRGHOV�DQG�WKH�YDULRXV�FKDOOHQJHV�ZKLFK�UHVHDUFKHUV�IDFH�ZKLOH�GHDOLQJ�

ZLWK�WKH�FRQFHSW�RI�WKH�EXVLQHVV�PRGHO����

7KH� SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR WKURZ�PRUH� OLJKW� RQ� EXVLQHVV�PRGHO� LQQRYDWLRQ� DQG� LWV�

FRPSRQHQWV��7KH�EXON�RI�VWXGLHV�RQ�EXVLQHVV�PRGHOV�DUH�HLWKHU�EDVHG�RQ�FDVH�VWXGLHV�RU�DUH�

HLWKHU�FRQFHSWXDO�RU�WKHRUHWLFDO�LQ�QDWXUH��7KHUH�DUH�KDUGO\�DQ\�HPSLULFDO�VWXGLHV�RQ�EXVLQHVV�

PRGHOV� DV� DOPRVW� DOO� UHVHDUFKHUV� KDYH� JLYHQ� FRQWUDGLFWLQJ� DQG� GLIIHUHQW� GHILQLWLRQV� RI�

EXVLQHVV� PRGHO� VXLWLQJ� WKHLU� VWXGLHV�� 2QH� RI� WKH� YHU\� EDVLF� SXUSRVH� RI� WKLV� UHVHDUFK� LV� WR�

GHYHORS� WRROV� IRU� UHVHDUFKHUV� IRU�PHDVXULQJ� EXVLQHVV�PRGHO� LQQRYDWLRQ�ZKLFK�ZLOO� GLUHFWO\�

KHOS�LQ�H[SODLQLQJ�WKH�FRQFHSW�EHWWHU��,Q�WKLV�UHJDUG�D�WKHRUHWLFDOO\�DQFKRUHG�UHOLDEOH�DQG�YDOLG�

VFDOH�PHDVXULQJ�EXVLQHVV�PRGHO�LQQRYDWLRQ�KDV�EHHQ�GHYHORSHG�ZKLFK�ZLOO�EULGJH�WKH�JDS�IRU�

IXWXUH�UHVHDUFK�RQ�EXVLQHVV�PRGHOV�

$�UHSRUW�IURP�WKH�HFRQRPLVW�LQWHOOLJHQFH�UHSRUW��������VWUHVVHG�WR�WKH�IDFW�WKDW�DPRQJ�PDQ\�

IDFWRUV� UHVSRQVLEOH� IRU� FKDQJH� LQ� EXVLQHVV� PRGHOV� OLNH� FRPSHWLWLYH� SUHVVXUH�� JRYHUQPHQW�

UHJXODWLRQV� HWF�� WHFKQRORJ\� FRPHV� ULJKW� DW� WKH� IRUHIURQW� WDNLQJ� WKH� SROH� SRVLWLRQ��

7HFKQRORJLFDO� GHYHORSPHQWV� KDYH� D� PDVVLYH� LQIOXHQFH� RQ� EXVLQHVV� PRGHOV�� 7HFKQRORJLFDO�

GHYHORSPHQWV�FDQ�EULQJ�LQ�QHZ�EXVLQHVV�PRGHOV�LQ�SLFWXUH�ZKLFK�FDQ�EH�YHU\�QRYHO�OLNH�WKDW�

RI�8EHU��$LUEQE��5HVHDUFKHUV� DOWKRXJK� DJUHH� WKDW� WHFKQRORJ\� KDV� D� UROH� LQ� EXVLQHVV�PRGHO�

LQQRYDWLRQ� EXW� DV RI� QRZ� WKLV� UROH� KDV� QRW� EHHQ� TXDQWLILHG�� 6R� WKH� VHFRQG� SXUSRVH� RI� WKLV�

VWXG\�LV�WR�TXDQWLI\�WKH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�EXVLQHVV�PRGHOV��7KLV�VWXG\�ZLOO�KLJKOLJKW�

KRZ� WHFKQRORJ\� DQG� EXVLQHVV� PRGHOV� LQWHUDFW�� 7KLV� VWXG\� ZLOO� DQDO\VH� WKH� LQIOXHQFH� RI�

WHFKQRORJ\�RQ�WKH�YDULRXV�FRPSRQHQWV�RI�EXVLQHVV�PRGHO��

5HVHDUFKHUV� RQ� D� JHQHUDO� OHYHO� DFFHSW� WKDW� WKH� EXVLQHVV�PRGHO� LQQRYDWLRQ� LV� XVXDOO\� D� WRS�

GRZQ�DSSURDFK�ZKHUH� WKH� UROH�RI� WRS�PDQDJHPHQW� LV� YHU\� FULWLFDO� DQG�FUXFLDO�� ,W� LV� WKH� WRS�

PDQDJHPHQW�RI�WKH�FRPSDQ\�ZKLFK�KDV�WR�VWUHDPOLQH�WKH�SURFHVVHV�DQG�JHW�KXPDQ�UHVRXUFH�

UHDG\� WR� DFFHSW� WKH� FKDQJH�� 7KHUH� LV� DJDLQ� D� WRWDO� DPELJXLW\� VXUURXQGLQJ� WKH� UROH� RI� WRS�

PDQDJHPHQW� RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ�� 7KHUH� DUH� YHU\� UDUH� DUWLFOHV� LQ� WKH� DFDGHPLF�

OLWHUDWXUH�ZKLFK�KDYH�KLJKOLJKWHG�WKH�UROH�RI�WRS�PDQDJHPHQW�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ��

0DMRULW\� RI� WKH� DUWLFOHV� IRFXV� RQ� VRPH� YHU\� FRPPRQ� WKHPHV� ZKLFK� KDYH� QR� HPSLULFDO�

HYLGHQFH�� ,Q�RUGHU� WR�EULGJH� WKLV�JDS� WKLV� VWXG\�KDV�PDGH�DQ�DWWHPSW� WR�FOHDU� WKH�FRQIXVLRQ�

VXUURXQGLQJ� WKH� UROH� RI� WRS� PDQDJHPHQW� LQ� EXVLQHVV� PRGHO� LQQRYDWLRQ� E\� FRQGXFWLQJ� D�

TXDOLWDWLYH�VWXG\�DFURVV�DOO�WKH�VHYHQ�LQGXVWULHV��7KH�VWXG\�ZLOO�EH�TXDOLWDWLYH�LQ�QDWXUH�ZKHUH�
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LQWHUYLHZV� ZRXOG� EH� FRQGXFWHG� ZLWK� WKH� WRS� PDQDJHPHQW� RI� WKH� ILUPV� FRYHULQJ� VHYHQ�

LQGXVWULHV��

����6&23(�2)�7+(�678'<

7KH� VFRSH� RI� WKH� VWXG\� LV� OLPLWHG WR� VHYHQ� LQGXVWULHV� RQO\� OLNH� 7HOHFRPPXQLFDWLRQ��

,QIRUPDWLRQ� WHFKQRORJ\�� %DQNLQJ�� 0HGLD� 	� (QWHUWDLQPHQW�� ,QVXUDQFH�� 3XEOLVKLQJ� DQG�

$FDGHPLFV�� 7KH� MXVWLILFDWLRQ� RI� FKRRVLQJ� RQO\� WKHVH� VHW� RI� LQGXVWULHV� LV� WKH� (FRQRPLVW�

,QWHOOLJHQFH� 5HSRUW� ������� ZKLFK� KLJKOLJKWHG� WKDW� WKH� PD[LPXP� GLVUXSWLRQ� RI� WHFKQRORJ\�

ZRXOG�UHVW�RQ�WKHVH�VHYHQ�VHFWRUV��$OWKRXJK�WKH�UHSRUW�KDV�KLJKOLJKWHG�VRPH�RWKHU�LQGXVWULHV�

DOVR� EXW� ORRNLQJ� DW� WKH� UHVRXUFHV� LQ� KDQG� DQG� WKH� WLPH� FRQVWUDLQWV� WKH� VFRSH� RI� WKLV� VWXG\�

ZRXOG�EH�OLPLWHG�WR�RQO\�WKHVH�VHYHQ�VHFWRUV���

'DWD�IRU�WKH�VWXG\�KDV�EHHQ�FROOHFWHG�E\�WDNLQJ����PXOWLQDWLRQDO�FRPSDQLHV�IURP�WKH�VHYHQ�

VDLG�VHFWRUV��6L[�FRPSDQLHV�ZKHUH�FKRVHQ�IURP�HDFK�VHFWRU�VR�DV�WR�HQVXUH�HTXDO�UHSUHVHQWLQJ�

RI�HDFK�VHFWRU� LQ� WKH�VDPSOH��$Q�DYHUDJH�RI� WKH� ODVW� WKUHH�\HDUV�SURILWDELOLW\�ZDV� WDNHQ� LQWR�

FRQVLGHUDWLRQ� WR� VHOHFW� FRPSDQLHV� IURP� HDFK� VHFWRU� DSDUW� IURP� SXEOLFDWLRQ� DQG� DFDGHPLFV��

7KH�UHDVRQ�RI�QRW�FKRRVLQJ�WKH�SURILWDELOLW\�LQGH[�LQ�WKH�SXEOLFDWLRQ�VHFWRU�LV�EHFDXVH�DOO�WKH�

PDMRU�SXEOLFDWLRQ�KRXVHV�ZKLFK�FRYHU�PRUH�WKDQ����SHUFHQW�RI�WKH�PDUNHW�VKDUH�DUH�IRUHLJQ�

PXOWLQDWLRQDO�FRPSDQLHV�ZKLFK�KDYH�HQWHUHG�LQWR�DQ�DOOLDQFH�RU�MRLQW�YHQWXUH�KHUH�ZLWK�,QGLDQ�

FRPSDQLHV�DQG�WKXV�WKH\�DUH�QRW�UHTXLUHG�WR�GLVFORVH�WKHLU�TXDUWHUO\�UHVXOWV��6R�LQ�WKH�FDVH�RI�

SXEOLVKLQJ� VHFWRU� PDUNHW� VKDUH� ZDV� WDNHQ� LQWR� FRQVLGHUDWLRQ� UDWKHU� WKDQ� WKH� SURILWDELOLW\�

LQGH[��)RU� WKH�DFDGHPLF�VHFWRU� WRS�VL[�XQLYHUVLWLHV� IURP�QRUWK� ,QGLD�ZKHUH� WDNHQ�DV�SHU� WKH�

46�UDQNLQJ�RI�JOREDO�XQLYHUVLWLHV�������

7KLV� VWXG\� KDV� DOVR� WDNHQ� TXDOLWDWLYH� GDWD� LQWR� FRQVLGHUDWLRQ� E\� FRQGXFWLQJ� LQ�GHSWK�

LQWHUYLHZV�ZLWK� WKH� WRS�PDQDJHPHQW� RI� WKH� ILUPV� IURP� WKH� DOUHDG\� FKRVHQ� VDPSOH��'XH� WR�

WLPH�UHVWUDLQWV�DQG�WKH�ZLOOLQJQHVV�RI�WKH�WRS PDQDJHPHQW�WR�FRUSRUDWH�LQ�JLYLQJ�WKHLU�WLPH�IRU�

WKHVH�LQ�GHSWK�LQWHUYLHZV�RQO\�WZR�LQWHUYLHZV�ZHUH�FRQGXFWHG�IURP�HDFK�VHFWRU�EULQJLQJ�WKH�

WRWDO�XS�WR�����7KH�UHVSRQGHQWV�ZHUH�FKRVHQ�DV�SHU�WKHLU�ZLOOLQJQHVV�WR�FRUSRUDWH��VKDUH�GDWD�

DQG�UHDGLQHVV�WR�JLYH WKHLU�YDOXH�WLPH�IRU�WKH�SDUWLFLSDWLRQ�LQ�D�RQH�RQ�RQH�LQWHUYLHZ���
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����5(6($5&+�2%-(&7,9(6�

7KH�VWXG\�XVHV�:HVWHUOXQG��������IUDPHZRUN�WR�H[SODLQ�EXVLQHVV�PRGHO��7KH�MXVWLILFDWLRQ�IRU�

XVLQJ�IUDPHZRUN�LV�WKDW�LW�KDV�EHHQ�GHYHORSHG�DIWHU�UHYLHZLQJ�DOO�RI�WKH�OLWHUDWXUH�RQ�EXVLQHVV�

PRGHOV�DQG�RQO\�WKRVH�HOHPHQWV�ZHUH�SLFNHG�ZKLFK�DUH�DOPRVW�LQ�DOO�RI�WKH�WRS�FLWHG�UHVHDUFK�

SDSHUV� DQG�RQ�ZKLFK� UHVHDUFKHUV�KDYH�D� FRPPRQ�FRQVFLRXVQHVV�KLJKOLJKWLQJ� LWV�ZLGH� OHYHO�

DFFHSWDQFH� DQG�YDOLGLW\��7KH� IUDPHZRUN�DSDUW� IURP�PLQRU�PRGLILFDWLRQ� LV� DOVR� LQ� OLQH�ZLWK�

2VWHUZDOGHU� 	 3LJQXHU ������� DQG� $PLW� 	� =RWW �������� :HVWHUOXQG� ������� GHFRPSRVHV�

EXVLQHVV�PRGHO�XQGHU� IRXU�FRPSRQHQWV�YDOXH�SUHSRVLWLRQ��$VVHWV�	�&DSDELOLWLHV��(FRQRPLF�

/RJLF�DQG�5HYHQXH�ORJLF�DQG�WKH�$FWRUV�LQ %XVLQHVV�1HWZRUNV��7KH�PDLQ�UHVHDUFK�REMHFWLYHV�

RI�WKH�VWXG\�DUH�DV�IROORZV��

�� 7R�H[DPLQH�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV RQ�WKH�EXVLQHVV�PRGHOV

D� 7R� VWXG\� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� WKH� ILUP¶V� YDOXH�

SURSRVLWLRQ�

E� 7R�VWXG\�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV RQ�WKH�ILUP¶V�DVVHWV�DQG�

FDSDELOLWLHV�DV�UHVRXUFHV�

F� 7R�VWXG\�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV RQ�WKH�ILUP¶V�HFRQRPLF�

ORJLF�RU�UHYHQXH�ORJLF�

G� 7R� VWXG\� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV RQ� WKH� ILUP¶V�

UHODWLRQVKLS�ZLWK�DFWRUV�LQ�EXVLQHVV�QHWZRUNV�

�� 7R� VWXG\� WKH� UROH� RI� WRS� PDQDJHPHQW� LQ� WKH� EXVLQHVV� PRGHO� LQQRYDWLRQ� GXH� WR�

WHFKQRORJLFDO�GHYHORSPHQWV��

����5(6($5&+�+<327+(6(6

$IWHU� GRLQJ� WKH� QHFHVVDU\� OLWHUDWXUH� UHYLHZ�DQG� RQ� WKH� EDVLV� RI� WKH� REMHFWLYHV� RI� RXU� VWXG\�

IROORZLQJ�K\SRWKHVHV�KDYH�EHHQ�SURSRVHG�

+�� 7KHUH�LV�QR�VLJQLILFDQW�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�EXVLQHVV�PRGHOV�

+�D��7KHUH� LV� QR� VLJQLILFDQW� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� ILUP¶V�

YDOXH�SURSRVLWLRQ�
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+�E�� 7KHUH� LV QR� VLJQLILFDQW� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� ILUP¶V�

DVVHWV�DQG�FDSDELOLWLHV�DV�UHVRXUFHV�

+�F��7KHUH� LV� QR� VLJQLILFDQW� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� ILUP¶V�

HFRQRPLF�ORJLF�RU�UHYHQXH�ORJLF�

+�G� 7KHUH LV�QR�VLJQLILFDQW�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�WKH�ILUP¶V�

UHODWLRQVKLS�ZLWK�DFWRUV�LQ�EXVLQHVV�QHWZRUNV�

��� 5(6($5&+�'(6,*1�$1'�0(7+2'2/2*<

5HVHDUFK� GHVLJQ� LV� XVXDOO\� GHILQHG� DV� ³D� EOXHSULQW� IRU� FRQGXFWLQJ� D� VWXG\� ZLWK�PD[LPXP�

FRQWURO� RYHU� IDFWRUV� WKDW� PD\� LQWHUIHUH� ZLWK� WKH� YDOLGLW\� RI� WKH� ILQGLQJV´�� 7KH� PRVW�

FRPSUHKHQVLYH� DQG� KROLVWLF� GHILQLWLRQ� KDV� EHHQ� JLYHQ� E\� .HUOLQJHU� �������� KH� GHILQHV�

UHVHDUFK�GHVLJQ�DV�³D�SODQ��VWUXFWXUH�DQG�VWUDWHJ\�RI�LQYHVWLJDWLRQ�VR�FRQFHLYHG�DV� WR�REWDLQ�

DQVZHUV� WR� UHVHDUFK� TXHVWLRQV� RU� SUREOHPV�´� *UHHQ� HW� DO�� ������� RQ� WKH� RWKHU� KDQG� GHILQH�

UHVHDUFK� GHVLJQ� DV� ³WKH� GHVFULSWLRQ� RI� WKH� PHWKRGV� DQG� SURFHGXUHV� IRU� REWDLQLQJ� WKH�

LQIRUPDWLRQ� QHHGHG´�� 7KHUH� DUH� RWKHU� GHILQLWLRQV� JLYHQ� E\� PDQ\� UHVHDUFKHUV� DURXQG� WKH�

VLPLODU�OLQHV�OLNH�&DPSEHOO�	�6WDQOH\���������.D]GLQ���������/LFKWHQ�EHUJ�	�7UDFH\��������

$OO�RI�WKHVH�GHILQLWLRQV�SRLQW�RXW�WR�WKH�IDFW�WKDW�UHVHDUFK�GHVLJQ�LV�DFWXDOO\�D�IUDPHZRUN�RU�D�

URDGPDS� ZKLFK� JLYHV� D� GLUHFWLRQ� WRZDUGV� WKH� LQYHVWLJDWLRQ� EHLQJ� FRQGXFWHG� LQ� WKH� PRVW�

HIIHFWLYH�DQG HIILFLHQW�ZD\�

������6XUYH\�RI�VHFRQGDU\�6RXUFHV

,Q�RUGHU�WR�JHW�LQVLJKW�LQWR�WKH�FRQFHSW�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ��LWV�FRPSRQHQWV�DQG�WKH�

LQIOXHQFH�ZKLFK� WHFKQRORJ\�KDV�RYHU� LW��PDVVLYH YROXPHV�RI� VHFRQGDU\�GDWD�KDV�EHHQ�XVHG��

UHDVRQ�EHLQJ�WKH�FRQFHSW�LV�VWLOO�DW�D�EXGGLQJ�VWDJH��7KH�PDLQ�VRXUFHV�RI�VHFRQGDU\�GDWD�XVHG�

IRU� WKLV� VWXG\�ZHUH� WKH� UHVHDUFK� SDSHUV�� DUWLFOHV�� UHYLHZ� SDSHUV�� ERRNV��PDJD]LQHV�� UHSRUWV��

ERRNV� HWF�� 7KH� UHVHDUFK� SDSHUV�ZHUH� GRZQORDGHG� DQG� VXUIHG� IURP� GDWDEDVHV� OLNH�(PHUDOG��

(%6&2�� 3UR4XHVW�� 6SULQJHU�� 6FRSXV� HWF�� � 7KH� OLWHUDWXUH� UHYLHZ� FRQGXFWHG� KDV� PDLQO\�

IRFXVVHG� RQ� OD\LQJ� D� VWURQJ� IRXQGDWLRQ� RQ� WKH� FRQFHSW� RI� EXVLQHVV� PRGHO�� FODULI\LQJ� WKH�

FRQVWUXFW�RI�EXVLQHVV�PRGHO��WKH�GLVWLQFWLRQ�RI�WKH�FRQFHSW�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�ZLWK�
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RWKHU� VXEMHFWV� OLNH� VWUDWHJ\� DQG� GHYHORSLQJ� WKH� WRROV� IRU� UHVHDUFKHUV� LQ� RUGHU� WR� PHDVXUH�

EXVLQHVV�PRGHO�LQQRYDWLRQ��

������7KH�6WXG\�3RSXODWLRQ

7KH�VWXG\�KDV�IRFXVVHG�RQ�WKH�PLGGOH�WR�VHQLRU�PDQDJHUV�UHSUHVHQWLQJ�VHYHQ�LQGXVWULHV� OLNH�

,QIRUPDWLRQ�7HFKQRORJ\��7HOHFRPPXQLFDWLRQ��%DQNLQJ��0HGLD�	�(QWHUWDLQPHQW�� ,QVXUDQFH��

3XEOLVKLQJ�DQG�WKH�$FDGHPLD��7KH�SULPH�MXVWLILFDWLRQ�RI�FKRRVLQJ�FRPSDQLHV�IURP�RQO\�WKHVH�

VSHFLILF� LQGXVWULHV� LV� WKH� (FRQRPLVW� ,QWHOOLJHQFH� 5HSRUW� ��������ZKLFK� DIWHU� VXUYH\LQJ� ����

6HQLRU�PDQDJHPHQW�H[HFXWLYHV� WKURXJKRXW� WKH�JOREH�FDPH�XS�ZLWK� LQWHUHVWLQJ� ILQGLQJV� WKDW�

WKH�DOWKRXJK�WKH�WHFKQRORJ\�KDV�LQIOXHQFH�RQ�DOPRVW�HYHU\�LQGXVWU\�EXW�WKH�PD[LPXP�LPSDFW�

ZRXOG�UHVLVW�RQ�WKH�DERYH�PHQWLRQHG�VHYHQ�LQGXVWULHV��7KLV�H[SODLQV�WKH�UDWLRQDOH�RI�FKRRVLQJ�

WKHVH�VSHFLILF�LQGXVWULHV��7KLV�VWXG\�KDV�FKRVHQ���FRPSDQLHV�IURP�HDFK�VHFWRU�WDNLQJ�WKH�WROO�

WR����FRPSDQLHV��$OWKRXJK�GDWD�KDV�EHHQ�FROOHFWHG� WKURXJKRXW� ,QGLD�EXW� LQ� VRPH�FDVHV� WKH�

UHVHDUFK�KDV�FRQILQHG�WRZDUGV�QRUWK�,QGLD�RQO\�GXH�WR�WKH�FRQYHQLHQFH��FRVW�DQG�WKH�UHVRXUFHV�

DYDLODEOH�DW�WKH�GLVSRVDO�RI�WKH�UHVHDUFKHU��

������6DPSOLQJ�7HFKQLTXHV�DQG�6DPSOH�6L]H

7KLV� VWXG\� KDV� DGRSWHG� VWUDWLILHG� VDPSOLQJ� WHFKQLTXH� WR� FROOHFW� GDWD� IURP� WKH� UHVSRQGHQWV�

FRYHULQJ���LQGXVWULHV�UHSUHVHQWLQJ����FRPSDQLHV��7KH�WRWDO�VDPSOH�VL]H�RI�WKH�VWXG\�KDV�EHHQ�

FRQILQHG� WR� ���� UHVSRQGHQWV�� ,Q� RUGHU� WR� IXOILO� WKH� UHVHDUFK� REMHFWLYHV� DQG� ORRNLQJ� DW� WKH�

VHQVLWLYLW\�RI�WKH�WRSLF�GDWD�ZDV�FROOHFWHG�IURP�WKH�PLGGOH�WR�VHQLRU�PDQDJHPHQW�WHDPV�RI�WKH�

FRPSDQLHV�� 7KH� UHYHQXH� DQG� SURILWDELOLW\� KDV� EHHQ� WDNHQ� LQWR� FRQVLGHUDWLRQ� WR� FKRRVH�

FRPSDQLHV� IURP�WKH�HDFK�VHFWRU�EXW� LQ�VRPH�FDVHV� OLNH�3XEOLVKLQJ�UHYHQXH�DQG�SURILWDELOLW\�

ZDV�QRW�WDNHQ�LQWR�FRQVLGHUDWLRQ�UHDVRQ�EHLQJ�WKH�VHFWRU�LV�EHLQJ�GRPLQDWHG�E\�PXOWLQDWLRQDO�

VXEVLGLDULHV�ZKR�GRQ¶W�GLVFORVH�WKHLU�UHVXOWV��7KHUHIRUH�DIWHU�GXH�FRQVLGHUDWLRQ�DQG�GLVFXVVLRQ�

ZLWK� VRPH�VHQLRU�H[HFXWLYHV� UHSUHVHQWLQJ�SXEOLFDWLRQ�VHFWRU� FRPSDQLHV�ZHUH�FKRVHQ�RQ� WKH�

EDVLV�RI�PDUNHW�VKDUH��$V�IDU�DV�WKH�DFDGHPLD�VLGH�LV�FRQFHUQHG�GDWD�ZDV�FROOHFWHG�IURP�ILYH�

WRS�XQLYHUVLWLHV�LQ�,QGLD�DV�SHU�WKH�46�UDQNLQJ�RI�LQWHUQDWLRQDO�XQLYHUVLWLHV�LV�FRQFHUQHG��7KH�

VWXG\�KDV�DOVR�XVHG�TXDOLWDWLYH�GDWD�DQG�IRU�WKDW�SXUSRVH�WZR�LQWHUYLHZV�ZHUH�FRQGXFWHG�IURP�

HDFK�VHFWRU�EDVHG�RQ�WKH�FRRSHUDWLRQ�DQG�DFFHVVLELOLW\�RI�WKH�WRS�PDQDJHPHQW��
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������7KH�5HVHDUFK�,QVWUXPHQW

7R� PHDVXUH� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV RQ� EXVLQHVV� PRGHO D� VWUXFWXUHG�

TXHVWLRQQDLUH� KDV� EHHQ� GHYHORSHG��7KH� UHVHDUFKHU� KDV� GHYHORSHG� WKH� LQVWUXPHQW� DV� SHU� WKH�

SURFHGXUHV� VXJJHVWHG� E\�&KXUFKLOO� ������� DQG�+HQNLQ� �������ZKLFK� DUH� RQH� RI� WKH� KLJKO\�

YDOLG� DQG� ZHOO� DFFHSWHG� SURFHGXUHV� XVHG� LQ� VFDOH� GHYHORSPHQW�� ,Q� RUGHU� WR� RYHUFRPH� WKH�

SUREOHP� RI� UHGXQGDQF\�� GXSOLFLW\� DQG� HQVXUH� UHOLDELOLW\� GDWD� ZDV� FROOHFWHG� IURP� VHQLRU�

PDQDJHUV� ZKR� KDYH D� WRWDO� RYHUYLHZ� RI� WKH� RUJDQL]DWLRQ� DQG� NQRZ�KRZ� RI� WKHLU� EXVLQHVV�

PRGHO��7R�DFFHVV� WKH� UROH�RI� WRS�PDQDJHPHQW�RQ� WKH�EXVLQHVV�PRGHO� FKDQJHV� D�TXDOLWDWLYH�

GDWD�FROOHFWLRQ�WHFKQLTXH�ZRXOG�EH�XVHG�ZKHUH�LQWHUYLHZV�ZLWK�WKH�WRS�PDQDJHPHQW�ZLOO�EH�

FRQGXFWHG�XVLQJ�D�VFKHGXOH��

������'HYHORSPHQW�RI�,QVWUXPHQW

'HYHORSLQJ� D� PHDVXUHPHQW� VFDOH� IRU� DQ\� UHVHDUFK� LV� D� WRXJK�� WLPH� FRQVXPLQJ� DQG�

FXPEHUVRPH� WDVN� ZKLFK� LQYROYHV� ORDGV� RI� OLWHUDWXUH� UHYLHZ�� FRQFHQWUDWLRQ� DQG� GHGLFDWLRQ��

7KLV�VWXG\�DV�DOUHDG\�GLVFXVVHG�KDV�GHYHORSHG�WKH�VFDOH�DV�SHU�WKH�JXLGHOLQHV�DQG�SURFHGXUHV�

RI�&KXUFKLOO��������DQG�+HNLQ���������7KH�VXUYH\�WHFKQLTXH�KDV�EHHQ�GHYHORSHG�DIWHU�D�GHHS�

DQG�WKRURXJK�UHYLHZ�RI�WKH�OLWHUDWXUH�LQ�RUGHU�WR�JHW�LQVLJKWV�LQWR�WKH�LQIOXHQFH�RI�WHFKQRORJ\�

RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ�� 5HVHDUFKHU� KDV� XVHG� RQO\� WKRVH� LQVWUXPHQWV� ZKLFK�

GHPRQVWUDWHG�KLJK�YDOLGLW\��UHOLDELOLW\�DQG�DUH�FOHDUO\�OLQNHG�ZLWK�WKH�REMHFWLYHV�RI�WKH�VWXG\��

$IWHU�JHQHUDWLQJ�WKH�LWHP�SRRO�PHDVXULQJ�WKH�LQIOXHQFH�RI�EXVLQHVV�PRGHO� LQQRYDWLRQ�D�ILYH�

SRLQW�/LNHUW�VFDOH�ZDV�XVHG��ZKHUH���± KLJKO\�GLVDJUHH�DQG���± KLJKO\�DJUHH����7KH�UHVHDUFKHU�

DOVR� FRQGXFWHG� WKH� FRQWHQW� YDOLGLW\� RI� WKH� LQVWUXPHQW� E\� VHQGLQJ� WKH� TXHVWLRQQDLUH� WR� ���

UHVSRQGHQWV� UHSUHVHQWLQJ� VRPH� WRS� QRWFK� FRUSRUDWLRQV� DQG� XQLYHUVLWLHV� %HIRUH� WKH� ILQDO�

LQVWUXPHQW�ZDV�GHYHORSHG�SLORW�VWXG\�ZDV�FRQGXFWHG�E\�UHVHDUFKHU�WR�FKHFN�WKH�UHOLDELOLW\�RI�

WKH�VFDOH�GHYHORSHG��)LJXUH����*LYHV�D�KROLVWLF�YLHZ�RI�WKH�VWHSV�LQYROYHG�LQ�WKH�GHYHORSPHQW�

RI�LQVWUXPHQW�
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)LJXUH������6WHSV�,QYROYHG�LQ�'HYHORSPHQW�RI�,QVWUXPHQW�

������9DOLGLW\�DQG�5HOLDELOLW\�RI�WKH�,QVWUXPHQW

,W�LV�RI�SULPH�LPSRUWDQFH�LQ�DQ\�NLQG�RI�UHVHDUFK�WKDW�WKH�LQVWUXPHQW�XVHG�IRU�PHDVXUHPHQW�LV�

YDOLG�DQG�UHOLDEOH��9DOLGLW\�DQG�UHOLDELOLW\�ERWK�UHIHU�WR�WKH�FRQVLVWHQF\�ZLWK�ZKLFK�WKH�VFDOH�

ZRXOG� EH� DEOH� WR� SURGXFH� UHVXOWV� ZKLFK� DUH� VWDEOH� RU� FRQVLVWHQW�� ,QVWUXPHQW� ZKLFK� ODFNV�

YDOLGLW\�DQG� UHOLDELOLW\�PD\�QRW�JLYH�FRQVLVWHQW� DQG� UHOLDEOH� UHVXOWV�DQG� WKHUHIRUH� WKH�ZKROH�

UHVHDUFK�SURFHVV�EHFRPHV�YDJXH�DQG� WKH� ILQGLQJV�GHULYHG�RXW�RI� WKDW�YHU\ UHVHDUFK�EHFRPH�

TXHVWLRQDEOH��7KLV�VWXG\�KDV�WDNHQ�UHOLDELOLW\�DQG�YDOLGLW\�ERWK�LQWR�FRQVLGHUDWLRQ�VR�WKDW�WKHUH�

LV�D�KLJK�OHYHO�RI�FRQVLVWHQF\�DPRQJ�WKH�VWDWHPHQWV�XVHG�LQ�WKLV�VFDOH��

��������9DOLGLW\�RI�WKH�,QVWUXPHQW

'LIIHUHQW�UHVHDUFKHUV�KDYH�JLYHQ�GLIIHUHQW�GHILQLWLRQV�RI�WKH�WHUP�YDOLGLW\�EXW�RQH�RI�WKH�PRVW�

FLWHG�GHILQLWLRQ�RI�WKH�WHUP�YDOLGLW\�LV�E\�-RSH��������KH�GHILQHV�YDOLGLW\�DV

³9DOLGLW\� GHWHUPLQHV� ZKHWKHU� WKH� UHVHDUFK� WUXO\� PHDVXUHV� WKDW� ZKLFK� LW� ZDV� LQWHQGHG� WR�

PHDVXUH�RU�KRZ�WUXWKIXO�WKH�UHVHDUFK�UHVXOWV�DUH��,Q RWKHU�ZRUGV��GRHV�WKH�UHVHDUFK�LQVWUXPHQW�

DOORZ� \RX� WR� KLW� �WKH� EXOO¶V� H\H�� RI� \RXU� UHVHDUFK� REMHFW"�5HVHDUFKHUV� JHQHUDOO\� GHWHUPLQH�
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YDOLGLW\�E\�DVNLQJ�D�VHULHV�RI�TXHVWLRQV��DQG�ZLOO�RIWHQ�ORRN�IRU�WKH�DQVZHUV�LQ�WKH�UHVHDUFK�RI

RWKHUV���S����´

&ULWHULRQ��FRQWHQW�DQG�FRQVWUXFW�YDOLGLWLHV�DUH� WKH� WKUHH�GLIIHUHQW� W\SHV�RI�YDOLGLWLHV�XVHG�E\�

UHVHDUFKHUV�WR�MXGJH�WKH�YDOLGLW\�RI�WKH�LQVWUXPHQW��7KH�FRQWHQW�YDOLGLW\�RI�WKH�VFDOH�KDV�EHHQ�

MXGJHG�E\����H[SHUWV�UHSUHVHQWLQJ�VRPH�WRS�QRWFK�XQLYHUVLWLHV�DQG�PXOWLQDWLRQDOV��7KH�MXGJHV�

UHSUHVHQWHG�VRPH�WRS�QRWFK�PXOWLQDWLRQDOV� OLNH�%KDUWL�$LUWHO��$RQ�+HZLWW�� -�	�.�%DQN�DQG�

VRPH�RI�WKH�WRS�UHVHDUFK�XQLYHUVLWLHV�OLNH�1DWLRQDO�8QLYHUVLW\�RI�6LQJDSRUH��,,7�'HOKL��3ULHVW�

8QLYHUVLW\�'XEDL�� ,TUD�8QLYHUVLW\��$OO�RI�WKH����MXGJHV�H[SUHVVHG�WKHLU�VDWLVIDFWLRQ�ZLWK�WKH�

YDOLGLW\�RI� WKH�VFDOH��7KH� UHVHDUFKHU�ZDV�YHU\� FRQVFLRXV� LQ�SLFNLQJ�RQO\� WKRVH� LWHPV�ZKLFK�

KDYH�FRQVLVWHQF\�ZLWK�HDFK�RWKHU��

��������5HOLDELOLW\�RI�WKH�,QVWUXPHQW�

5HOLDELOLW\� KDV� EHHQ� GHILQHG� DV� WKH� FRQVLVWHQF\� RI� WKH� UHVXOWV�� $FFRUGLQJ� WR� -RSH� �������

UHOLDELOLW\� LV� WKH� ³7KH� H[WHQW� WR� ZKLFK� UHVXOWV� DUH� FRQVLVWHQW� RYHU� WLPH� DQG� DQ� DFFXUDWH�

UHSUHVHQWDWLRQ�RI WKH�WRWDO�SRSXODWLRQ�XQGHU�VWXG\�LV�UHIHUUHG�WR�DV�UHOLDELOLW\�DQG�LI�WKH�UHVXOWV�

RI�D� VWXG\� FDQ�EH� UHSURGXFHG�XQGHU� D� VLPLODU�PHWKRGRORJ\�� WKHQ� WKH� UHVHDUFK� LQVWUXPHQW� LV�

FRQVLGHUHG� WR�EH�UHOLDEOH�� �S����´��6R� WKH�JHQHUDO�QRWLRQ� LV� WKDW� UHOLDELOLW\� LV� WKH�FRQVLVWHQF\�

ZLWK�ZKLFK�WKH�VFDOH�FDQ�JLYH�WKH�VDPH�UHVXOWV�DJDLQ�DQG�DJDLQ��&DUPLQHV�DQG�=HOOHU���������

5HVHDUFKHUV� XVXDOO\� GLYLGH� UHOLDELOLW\� DV� LQWHUQDO� UHOLDELOLW\� DQG� H[WHUQDO� UHOLDELOLW\�� ,QWHUQDO�

UHOLDELOLW\�PHDQV� WKH� LQWHUQDO� FRUUHODWLRQV� DPRQJ� WKH� LWHPV�ZKHUHDV� WKH� H[WHUQDO� UHOLDELOLW\�

PHDQV�ZKHWKHU�WKH�UHVXOWV�IURP�WKH�VWXG\�FDQ�EH�JHQHUDOL]HG��%ODFN��������

7KH�LQWHUQDO�FRQVLVWHQF\�DV�SHU�PDQ\�UHVHDUFKHUV�FDQ�EH�MXGJHG�E\�FKHFNLQJ�WKH�&URQEDFK¶V�

DOSKD� �&DUPLQHV�DQG�=HOOHU���������2Q� WKH�RWKHU�KDQG�H[WHUQDO� UHOLDELOLW\� FDQ�EH� MXGJHG�E\�

WHVW�UH�WHVW�UHOLDELOLW\��,%0��6366�VRIWZDUH�ZDV�XVHG�WR�FDOFXODWH�WKH�&URQEDFKV�DOSKD�DQG�WKH�

YDOXH�ZDV�IRXQG�RXW�WR�EH������7DEOH�����$FFRUGLQJ�WR�1XQQDOO\��������LQ�RUGHU�WR�MXGJH�WKH�

YDOLGLW\� RI� WKH� PHDVXUH� WKH� PLQLPXP� WKUHVKROG� YDOH� IRU� &URQEDFK¶V� DOSKD� VKRXOG� EH� �����

7KHUHIRUH� WKH� ��� LWHPV� VFDOH� PHDVXULQJ� WKH� LQIOXHQFH� RI� WHFKQRORJ\� RQ� EXVLQHVV� PRGHO�

LQQRYDWLRQ�LV�ZD\�WRR�VDWLVIDFWRU\�DV�LW�H[FHHGV�WKH�PLQLPXP�UHTXLUHG��
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7DEOH������5HOLDELOLW\�6WDWLVWLFV

&URQEDFK
V�$OSKD 1�RI�,WHPV

���� ��

7KH�5HOLDELOLW\�RI�WKH�VFDOH�ZDV�DOVR�FKHFNHG DW�WKH�VXE� &RQVWUXFW�OHYHO��)RU�DOO�WKH�IRXU�PDLQ�

VXE� FRQVWUXFWV� WKH� YDOXH� RI� &URQEDFK¶V� DOSKD� ZDV� ZD\� RYHU� WKH� PLQLPXP� DFFHSWDEOH�

WKUHVKROG�OHYHO�RI�����DV�SHU�WKH�JHQHUDO�QRWLRQ�RI�DOO�UHVHDUFKHUV��1XQQDOO\���������7DEOH�����

JLYHV�D�VQDSVKRW�RI�WKH�UHOLDELOLW\�DQDO\VLV�DW�WKH�VXE� FRQVWUXFW�OHYHO��

7DEOH������5HOLDELOLW\�6WDWLVWLFV

&URQEDFK
V�$OSKD 1�RI�,WHPV

9DOXH�3URSRVLWLRQ������������������������������������������������������������� ��

$VVHWV�	�&DSDELOLWLHV������������������������������������� ���� ��

(FRQRPLF�/RJLF��������������������������������������������������������������� ��

$FWRUV�LQ�%XVLQHVV�1HWZRUNV�������������������������������������������� ��

7KHUHIRUH�WKH�TXHVWLRQQDLUH�VDWLVILHV�DOO�RI� WKH�FRQGLWLRQV�DQG�FDQ�EH�XVHG�IRU� WKH�ILQDO�GDWD�

FROOHFWLRQ��

������$GPLQLVWUDWLRQ�RI�WKH�LQVWUXPHQW

$IWHU� WKH� VDWLVIDFWRU\� UHVXOWV� RI� WKH� YDOLGLW\� PHDVXUHV�� UHOLDELOLW\� PHDVXUHV� DQG� WKH� SLORW�

WHVWLQJ�WKH�LQVWUXPHQW�ZDV�SHUVRQDOO\�DGPLQLVWHUHG�E\�WKH�UHVHDUFKHU��7KH�UHVSRQGHQWV�ZHUH�

DSSURDFKHG�YLD�DQ�HOHFWURQLF�PDLO�DQG�WKH�TXHVWLRQQDLUH�ZDV�VKDUHG�XVLQJ�*RRJOH�GULYH�EXW�

WKH� UHVSRQVH� UDWH� ZDV� YHU\� ORZ� DQG� WKHQ� WKH� UHVHDUFKHU� SHUVRQDOO\� DGPLQLVWHUHG� WKH� GDWD�

FROOHFWLRQ� SURFHVV� E\� WDNLQJ� DSSRLQWPHQWV�ZLWK� VRPH� WRS� H[HFXWLYHV� IURP� VHYHQ� LQGXVWULHV�
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DQG� WKH� TXHVWLRQQDLUH� ZDV� GLVWULEXWHG� E\� PHDQV� RI� D� KDUG� FRS\�� 7KH� TXHVWLRQQDLUH� ZDV�

GLYLGHG� LQWR� IRXU� VHFWLRQ� FRQWDLQLQJ� TXHVWLRQV� RQ� WKH� YDOXH� SURSRVLWLRQ�� $VVHWV� 	�

&DSDELOLWLHV��(FRQRPLF�/RJLF�DQG�WKH�$FWRUV�LQ�EXVLQHVV�QHWZRUNV��$SDUW�IURP�WKHVH�VHFWLRQV�

WKHUH�ZDV�D�VHSDUDWH�VHFWLRQ�RQ�WKH�GHPRJUDSKLF�GHWDLOV�RI�WKH�UHVSRQGHQW�DQG�RUJDQL]DWLRQ��

,Q�RUGHU�WR�VDWLVI\�WKH�TXDOLWDWLYH�DVSHFWV�RI�WKH�VWXG\�D�VFKHGXOH�ZDV�GHYHORSHG�WR�PHDVXUH�

WKH�LQIOXHQFH�RI�WRS�PDQDJHPHQW�RQ�EXVLQHVV�PRGHO� LQQRYDWLRQ��7KH�VFKHGXOH�FRQWDLQHG����

TXHVWLRQV�RQ�WKH�UROH�RI�WRS�PDQDJHPHQW�ZKLFK�ZHUH�DVNHG�WR�VHOHFWHG�WRS�H[HFXWLYHV�RI�WKH�

FRPSDQLHV�UHSUHVHQWLQJ�WKH�VDPSOH��7KLV�PL[�RI�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�DVSHFW�KDV�UHDOO\�

HQKDQFHG�WKH�TXDOLW\�RI�WKH�VWXG\�

������6DPSOH�'HVFULSWLRQ

7KH�GDWD�IRU�WKLV�VWXG\�ZDV�FROOHFWHG�DPRQJ�VHYHQ�LQGXVWULHV�YL]���,QIRUPDWLRQ�7HFKQRORJ\��

7HOHFRPPXQLFDWLRQ��%DQNLQJ��0HGLD�	�(QWHUWDLQPHQW��,QVXUDQFH��3XEOLVKLQJ�DQG�$FDGHPLD��

7KH� MXVWLILFDWLRQ� RI� FKRRVLQJ� WKHVH� YHU\� LQGXVWULHV� LV� WKH� (FRQRPLVW� ,QWHOOLJHQFH� 5HSRUW�

������� ZKLFK� FRQGXFWHG� D� ZRUOGZLGH� VXUYH\� RI� RYHU� ������ H[HFXWLYHV� UDQJLQJ� PDQ\�

LQGXVWULHV� HPSKDVL]HG� WKDW� WKH� PD[LPXP� LPSDFW� RI� WHFKQRORJ\� ZRXOG� EH� LQ� WKHVH� YHU\� ��

LQGXVWULHV���$PRQJ�WKHVH���LQGXVWULHV����FRPSDQLHV�ZHUH�FKRVHQ�WDNLQJ���IURP�HDFK�VHFWRU�VR�

DV�WR�HQVXUH�HTXDO�UHSUHVHQWDWLRQ��7KH�FULWHULRQ�IRU�FKRRVLQJ�WKH�FRPSDQLHV�IURP�HDFK�VHFWRU�

ZDV� WKH� UHYHQXH��7KH� WRS�VL[�FRPSDQLHV�RQ� WKH�EDVLV�RI� WKH� UHYHQXH�ZHUH�FKRVHQ� IURP� WKH�

HDFK�VHFWRU��6RPH�RI�WKH�FRPSDQLHV�VKRZHG�WKHLU�UHOXFWDQFH�LQ�SDUWLFLSDWLQJ�LQ�WKH�VXUYH\�VR�

WKH\�ZHUH�GURSSHG�DQG�WKH�QH[W�VXEVHTXHQW�FRPSDQ\�ZDV�SLFNHG���

)RU� WKH� DFDGHPLD�� UHVHDUFKHU� IHOW� WKDW� WKH� UHYHQXH� FULWHULRQ� ZRXOG� EH� PHDQLQJOHVV� VR�

UHVHDUFKHU� WRRN� WKH� WRS� �� XQLYHUVLWLHV� IURP�QRUWK� ,QGLD� DV� SHU� WKH�4V� UDQNLQJ� RI� WKH�ZRUOG�

XQLYHUVLWLHV� ������ 7KH� XQLYHUVLWLHV� FKRVHQ� ZHUH� 3XQMDE� 8QLYHUVLW\�� ,,7� 'HOKL�� -DZDKDUODO�

1HKUX�8QLYHUVLW\��'HOKL�8QLYHUVLW\�DQG�$OLJDUK�0XVOLP�8QLYHUVLW\��)RU�WKH�SXEOLVKLQJ�VHFWRU�

LW� ZDV� REVHUYHG� PDQ\� PXOWLQDWLRQDO� FRPSDQLHV� ZKR� DUH� QRW� OLVWHG� LQ� WKH� QDWLRQDO� VWRFN�

H[FKDQJH�DQG�DUH�WKXV�QRW�REOLJHG�WR�VKRZ�WKHLU�HDUQLQJV�FRQWURO�WKH�EXON�RI�WKH�PDUNHW�SODFH��

7KXV�WKH�5HYHQXH�&ULWHULRQ�ZRXOG�QRW�EH�IDLU�DQG�YDOLG�LQ�WKLV�FDVH��7KXV�DIWHU�D�GLVFXVVLRQ�

ZLWK� VRPH� WRS� QRWFK� SXEOLVKLQJ� KRXVHV� LQ� ,QGLD� OLNH� WKH� 7DWD� 0F*UDZ� KLOO� DQG� 3HDUVRQ�

PDUNHW� VKDUH� ZDV� EURXJKW� LQWR� SHUVSHFWLYH� DQG� WRS� VL[� FRPSDQLHV� ZHUH� FKRVHQ� DV� SHU� WKH�

PDUNHW�VKDUH�FULWHULRQ�
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7KH�TXHVWLRQQDLUH�FRPSULVLQJ����VWDWHPHQWV�ZDV�VHQG�YLD�D�KDUG�FRS\�DQG�HOHFWURQLFDOO\� WR�

RYHU�����PLGGOH� VHQLRU� OHYHO� H[HFXWLYHV��$IWHU� LJQRULQJ� VRPH� LQFRPSOHWH�TXHVWLRQQDLUHV� D�

WRWDO�RI�DURXQG�����UHVSRQVHV�ZHUH�FROOHFWHG�IRU�IXUWKHU�DQDO\VLV�

,Q�DGGLWLRQ�WR�WKLV�D�TXDOLWDWLYH�VWXG\�KDV�EHHQ�FRQGXFWHG�LQ�ZKLFK�LQWHUYLHZV�ZHUH�FRQGXFWHG�

ZLWK� VHQLRU� H[HFXWLYHV�RI� WKHVH� VHYHQ� LQGXVWULHV� WR�PHDVXUH� WKH� LQIOXHQFH�RI� WHFKQRORJ\�RQ�

EXVLQHVV� PRGH� LQQRYDWLRQ� DQG� DOVR� RQ� WKH� UROH� RI� WRS� PDQDJHPHQW� LQ� EXVLQHVV� PRGHO�

LQQRYDWLRQ�� 7KH� UHVSRQGHQWV� IRU� WKH� LQWHUYLHZV� ZHUH� FKRVHQ� RQ� WKH� EDVLV� RI� YLDELOLW\� DQG�

FRRSHUDWLRQ� RI� WKH� VHQLRU� H[HFXWLYHV� DV� DOO� RI� WKHP� GLGQ¶W� H[SUHVV� WKHLU� ZLOOLQJQHVV� WR�

SDUWLFLSDWH� LQ� D� UHFRUGHG� LQWHUYLHZ��$�7RWDO� RI���� LQWHUYLHZV�ZHUH� FRQGXFWHG���� LQWHUYLHZV�

IURP�HDFK�VHFWRU��

,QGXVWU\ &RPSDQLHV 1XPEHU� RI�

5HVSRQGHQWV

3HUFHQWDJH

,QIRUPDWLRQ�7HFKQRORJ\

7&6

��

����

,QIRV\V

&RJQL]DQW

70

:LSUR

+&/

7HOHFRPPXQLFDWLRQ�

071/ �� ����

%KDUWL�$LUWHO

,GHD�&HOOXODU

5HOLDQFH

7DWD�&RPPXQLFDWLRQ

%DQNLQJ

6%,

��

����

,&,&,

+')&�%DQN

$[LV�%DQN

%DQN�RI�%DURGD
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31%

0HGLD�	�(QWHUWDLQPHQW +7 �� ����

395

,QGLD�7RGD\

'HQ

=HH

1HWZRUN���

,QVXUDQFH +')&�/LIH �� ����

,&,&,�3UR

1,$

/,&

2ULHQWDO

6%,�/LIH

3XEOLFDWLRQ� &HQJDJH �� ����

7DWD�0FJULOO

3HDUVRQ

,QIRPHGLD

$UFKLH¶V

(GXFDWLRQ� 3XQMDE�8QLYHUVLW\ �� ����

'HOKL�8QLYHUVLW\

,,7�'HOKL

-18

$08
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7KLV� VWXG\� KDV� XVHG� ZHOO� DFFHSWHG� DQG UHQRZQHG� VFDOH� GHYHORSPHQW� SURFHGXUHV� IURP�

&KXUFKLOO �������DQG�+HQNLQ� ��������ZKLFK� LV� IXUWKHU� VXSSRUWHG�E\�$QGHUVRQ�DQG�*HUELQJ�

��������%HQWOHU�DQG�%RQQHW���������%DJR]]L�HW�DO����������1XQQDOO\�DQG�%HUQVWHLQ��������DQG�

<L�	�*RQJ���������7KH� VFDOH�GHYHORSPHQW�SURFHVV�XVHG� LQ� WKLV� VWXG\� LV�KLJKOLJKWHG� LQ� WKH�

)LJXUH���

)LJXUH������6WHSV�LQ�6FDOH�'HYHORSPHQW��6RXUFH��+HQNLQ��������

����67$*(����,7(0�*(1(5$7,21�$1'�6(/(&7,21

5HVHDUFKHUV� KDYH� XVXDOO\� FODVVLILHG� WZR� PDLQ� PHWKRGV� RI� LWHP� JHQHUDWLRQ� LQ� VFDOH�

GHYHORSPHQW�� )LUVW� RQH� LV� GHGXFWLYH� DQG� WKH� VHFRQG� RQH� LV� LQGXFWLYH� �+XQW�� ������� ,Q�

LQGXFWLYH�PHWKRG�UHVHDUFKHUV�ILUVW�FXOWLYDWH�FRQFHSWXDO�GHILQLWLRQ�JURXQGHG�LQ�WKHRU\�DQG�WKHQ�

WDNH� D� VDPSOH� RI� UHVSRQGHQWV� ZKR� DUH� VXEMHFW� PDWWHU� H[SHUWV� WR� SURYLGH� VRPH� SHULORXV�

LQFLGHQWV�WKDW�DUH�DIWHUZDUGV�XVHG�WR�GHYHORS�LWHPV��7KLV�SURFHVV�FDQ�EH�WLPH�FRQVXPLQJ�DQG�

H[SHQVLYH�� VR� UHVHDUFKHUV� JHQHUDOO\� GRQ¶W� XVH� WKLV� PHWKRG� LQ� GHYHORSLQJ� LWHPV� IRU� DQ\�

LWHP�
*HQHUDWLRQ�
DQG�6HOHFWLRQ�

� 'HGFXWLYH�,QGXFWLYH
� &RQWHQW�9DOLGLW\

6FDOH�
'HYHORSPHQW�
5HILQHPHQW

� 3LORW�VWXG\
� ([SORUDWRU\�IDFWRU�DQDO\VLV
� &RQILUPDWRU\�IDFWRU�DQDO\VLV

6FDOH�
(YDOXDWLRQ

� &RQVWUXFW�9DOLGLW\
� 5HOLDELOLW\�7HVWLQJ
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PHDVXUH��+HQNLQ� ������� UHYLHZHG� DOO� RI� WKH� SDSHUV� RQ� VFDOH� GHYHORSPHQW� IURP� ����������

UHYLHZLQJ� DOWRJHWKHU� ��� DUWLFOHV IURP WRS� QRWFK� DFDGHPLF� MRXUQDOV��+H� IRXQG� WKDW RQO\� ���

SHUFHQW� VWXGLHV� KDYH� XVHG� LQGXFWLYH� DSSURDFK� ��� SHUFHQW� XVHG� GHGXFWLYH� DQG� WKH� UHVW� ��

SHUFHQW�XVHG�D�FRPELQDWLRQ�RI�WKH�ERWK�WHFKQLTXHV�

7KLV�VWXG\�KDV�XVHG�GHGXFWLYH�PHWKRG�IRU�GHYHORSLQJ�LWHPV��'HGXFWLYH�DSSURDFK�GHPDQGV�D�

YHU\�GHHS�DQG�WKRURXJK�UHYLHZ�RI�OLWHUDWXUH�LQ�RUGHU�WR�GHYHORS�WKH�WKHRUHWLFDO�GHILQLWLRQ�RI�

WKH�FRQVWUXFW�XQGHU�LQYHVWLJDWLRQ��7KHQ�XVXDOO\�WKLV�GHILQLWLRQ�RI�WKH�FRQVWUXFW�LV�XVHG�D�JXLGH�

IRU�WKH�GHYHORSPHQW�RI�LWHPV��7KH�VWXG\�XVHV�ZHVWHUOXQG��������GHILQLWLRQ�RI�EXVLQHVV�PRGHO�

LQ�GHULYLQJ� LWHPV� UHODWHG� WR� WKH�PDLQ�FRQVWUXFW�RI�EXVLQHVV�PRGHO� LQQRYDWLRQ� 7KH� UDWLRQDOH�

IRU�XVLQJ�ZHVWHUOXQG��������PRGHO�LV�WKDW�LW�ZDV�GHYHORSHG�DIWHU�UHYLHZLQJ�DOO�RI�WKH�OLWHUDWXUH�

RQ�EXVLQHVV�PRGHO�DQG�RQO\�WKRVH�FRPSRQHQWV�RI�EXVLQHVV�PRGHO�ZHUH�FKRVHQ�ZKLFK�DUH�LQ�

DOPRVW� DOO� RI� WKH� SDSHUV� RQ� EXVLQHVV� PRGHOV� DQG� RQ� ZKLFK� UHVHDUFKHUV� KDYH� D� FRPPRQ�

FRQVFLRXVQHVV��7KH�IUDPHZRUN�LV�DOVR�FRQVLVWHQW�ZLWK�WKH�2VWHUZDOGHU�	3LJQXHU��������DQG�

$PLW�	 =RWW����������

7KLV� VWXG\� KDV� GHFRPSRVHG� EXVLQHVV� PRGHO� LQQRYDWLRQ� LQWR� IRXU� FRPSRQHQWV� YL]��� YDOXH�

SUHSRVLWLRQ�� DVVHWV� DQG� FDSDELOLWLHV�� (FRQRPLF� /RJLF� RU� UHYHQXH� /RJLF� DQG� WKH� DFWRUV� LQ�

EXVLQHVV�QHWZRUN��:HVWHUOXQG���������7KLV�VWXG\�VWDUWHG�ZLWK����LWHPV�LQ�WRWDO�PHDVXULQJ�WKH�

LQIOXHQFH�RI�WHFKQRORJ\�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ��$W�WKH�VXE� FRQVWUXFW�OHYHO�WKHUH�ZHUH�

���LWHPV�PHDVXULQJ�9DOXH�3UHSRVLWLRQ�����LWHPV�PHDVXULQJ�$VVHWV�DQG�FDSDELOLWLHV�����LWHPV�

PHDVXULQJ�(FRQRPLF�/RJLF�RU�WKH�5HYHQXH�/RJLF�DQG��� LWHPV�PHDVXULQJ�WKH�LQIOXHQFH�RQ�

$FWRUV� LQ� %XVLQHVV� 1HWZRUNV�� 2QH� RI� WKH� YHU\� LPSRUWDQW� WKLQJV� ZKLFK� ZDV� NHSW� LQ� YLHZ�

GXULQJ�WKH�GHYHORSPHQW�RI�WKH�LWHPV�ZDV�WKH�FRQWHQW�YDOLGLW\�RI�WKH�LWHPV�GHYHORSHG��

������&RQWHQW�9DOLGLW\

2QH�RI� WKH�YHU\�EDVLF�VWHSV�DIWHU� WKH�GHYHORSPHQW�RI� WKH� LWHPV�DQG�EHIRUH� WKH�FROOHFWLRQ�RI�

GDWD�LV�WR�YDOLGDWH�WKH�FRQVLVWHQF\�RI�WKH�LWHPV�E\�FKHFNLQJ�WKHLU�FRQWHQW�YDOLGLW\��7KH�LQWHUQDO�

FRQVLVWHQF\�RI�WKH�VWDWHPHQWV�LQ�WKLV�VWXG\�ZDV�FKHFNHG�E\����H[SHUWV�ZKR�UHSUHVHQW�VRPH�RI�

WKH� OHDGLQJ� DFDGHPLF� LQVWLWXWLRQ� OLNH� 1DWLRQDO� 8QLYHUVLW\� RI� 6LQJDSRUH�� 3ULHVW� 8QLYHUVLW\��

,QGLDQ�LQVWLWXWH�RI�7HFKQRORJ\�'HOKL��$OLJDUK�0XVOLP�8QLYHUVLW\�� ,TUD�8QLYHUVLW\�DQG�VRPH�

RI�WKH�WRS�QRWFK�PXOWLQDWLRQDOV�OLNH�%KDUWL�$LUWHO��+LQGXVWDQ�&RPSXWHUV�/LPLWHG��+&/���$RQ�

+HZLWW�DQG�-DPPX�	�.DVKPLU�%DQN �7DEOH������
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,QVSHFWLQJ� WKH� LWHPV� LQ� WKH� ILUVW� URXQG�� LW� DSSHDUHG� WKDW� WKHUH� DUH� VRPH� LWHPV� ZKLFK� ODFN�

WUDQVSDUHQF\� DQG� ZKLFK� PLJKW� UHVXOW� LQ� PLVLQWHUSUHWDWLRQ� E\� WKH� UHVSRQGHQWV�� 6R� DIWHU�

UHYLHZLQJ� WKH� OLWHUDWXUH� DJDLQ� DQG� WDNLQJ WKH� FROOHFWLYH� IHHGEDFN� RI� WKH� H[SHUWV� LQWR�

FRQVLGHUDWLRQ���� LWHPV�ZHUH�GHOHWHG�� ,Q� WKH�QH[W� VWHS� WKH� VFDOH�ZDV� DJDLQ� HYDOXDWHG�E\� WKH�

H[SHUWV�DQG�DIWHU�D�GHHS�GLVFXVVLRQ���PRUH�LWHPV�ZHUH�GHOHWHG�DV�H[SHUWV�IHOW�WKDW FRXSOH�RI�

WKHP DUH�GRXEOH�EDUUHOOHG�LQ�QDWXUH��WZR�DUH�UHSHWLWLYH�DQG�RQ�RWKHU WZR�TXHVWLRQV UHVSRQGHQWV�

ZRXOG�KHVLWDWH�WR�JLYH�WKHLU�UHVSRQVHV��7KH�VFDOH�ZDV�UHGXFHG�WR����LWHPV�DQG�ZDV�RQFH�DJDLQ�

UHYLHZHG�E\�WKH�H[SHUWV��7KLV�WLPH�DURXQG�H[SHUWV�VXJJHVWHG WKDW�IHZ�VWDWHPHQWV�QHHG�WR�EH�

PRGLILHG� DQG� VXJJHVWHG� WR� LQFRUSRUDWH� VRPH� IDPLOLDU� LWHP�ZRUGV�ZKLFK�ZRXOG� EH� HDV\� IRU�

UHVSRQGHQWV�WR�XQGHUVWDQG�VR�WKDW�UHVSRQVHV�DUH�IDLU��7KHUHIRUH�WKH�ILQDO�VFDOH�PHDVXULQJ�WKH�

LQIOXHQFH�RI�WHFKQRORJ\�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�ZDV�UHGXFHG�WR����LWHPV�

7DEOH������ /LVW�RI�([SHUWV�&RQVXOWHG�IRU�&RQWHQW 9DOLGLW\�

6�1R� 1DPH 'HVLJQDWLRQ &RPSDQ\

�� 0U�5DYL�*DQGKL &KLHI�5HJXODWRU\�

2IILFHU�

%KDUWL�$LUWHO

��� 5DKXO�5DMYDQVKL 'LYLVLRQDO�0DQDJHU $RQ�+HZLWW

��� *DXUDY�6KDUPD *URXS�7HFKQLFDO�

0DQDJHU

+&/

��� 6DOPDQ�%XWW 6HQLRU�0DQDJHU���

7D[�FRQVXOWDQW

'HROOLWH

�� =DPLU 4DGUL 3$�WR�&(2 -�	�.�%DQN

�� 'U�2PDU�.KDOLG�%KDWWL 0DQDJHPHQW�

&RQVXOWDQW�ZLWK����

\HDUV�LQGXVWU\�

([SHULHQFH��

6WDUW�XS

�� 'U�6KDELU�+DNLP $VVW��3URIHVVRU 3ULHVW�8QLYHUVLW\
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�� 'U��6DQMD\�'KLU $VVW��3URIHVVRU ,,7�'HOKL

�� 'U�5RELQD $VVW��3URIHVVRU ,TUD�8QLYHUVLW\

��� 'U�$KDG�8VPDQ� 3URIHVVRU *60��0DOD\VLD

��� 'U�$DVLI $VVW�3URIHVVRU $08

����67$*(����6&$/(�5(),1(0(17��'(9(/230(17

$FFRUGLQJ�WR�&KXUFKLOO��������DQG�+HQNLQ��������WKLV�VWDJH LQFOXGHV�D�ZLGH�YDULHW\�RI�VWHSV�

OLNH�WKH�3LORW�VWXG\��H[SORUDWRU\�IDFWRU�DQDO\VLV��DQG�FRQILUPDWRU\�IDFWRU�DQDO\VLV��)LJXUH�����

7KLV�VWXG\�KDV�UHILQHG�WKH�VFDOH�E\�JRLQJ�WKURXJK�HDFK�DQG�HYHU\�VWDJH�HQVXULQJ�WKDW�DOO�WKH�

QHFHVVDU\�FRQGLWLRQV�ZHUH�IXOILOOHG��

������3LORW�6WXG\

$FFRUGLQJ�WR�&KXUFKLOO��������DQG�+HQNLQ��������WKLV�VWHS�LQFOXGHV�SLORW�WHVWLQJ�RI�WKH�VFDOH�

LQ�RUGHU�WR�FKHFN�WKH�LQWHUQDO�FRQVLVWHQF\�RI�WKH�VWDWHPHQWV�E\�DQDO\VLQJ�&URQEDFK¶V�$OSKD��

,Q� RUGHU� WR� FRQGXFW� WKH� SLORW� VWXG\� WKH� TXHVWLRQQDLUH�PHDVXULQJ� EXVLQHVV�PRGHO� LQQRYDWLRQ�

ZDV�VHQG�HOHFWURQLFDOO\�DQG�YLD�D�KDUG�FRS\�WR�RYHU�����PLGGOH�OHYHO�H[HFXWLYHV�UHSUHVHQWLQJ�

VRPH�WRS�QRWFK�PXOWLQDWLRQDOV��$SDUW�IURP�WKH�WZR�UHVSRQVHV�ZKLFK�ZHUH�LQFRPSOHWH�D�WRWDO�

RI����UHVSRQVHV�ZHUH�FROOHFWHG�IRU�WKH�FRQGXFW�RI�SLORW�VWXG\��,%0��6366�VRIWZDUH�ZDV�XVHG�

IRU�FDOFXODWLQJ�WKH�&URQEDFK¶V�$OSKD��7KH�&URQEDFK¶V�$OSKD�IRU�DOO�RI�WKH����VWDWHPHQWV�ZDV�

IRXQG�WR�EH����������7DEOH�������$FFRUGLQJ�WR�1XQQDOO\��������LQ�RUGHU�WR�MXGJH�WKH�YDOLGLW\�

RI�WKH�PHDVXUH� WKH�PLQLPXP�WKUHVKROG�YDOH�IRU�&URQEDFK¶V�DOSKD�VKRXOG�EH������7KHUHIRUH�

WKH� ��� LWHPV� VFDOH�PHDVXULQJ� WKH� LQIOXHQFH� RI� WHFKQRORJ\� RQ� EXVLQHVV�PRGHO� LQQRYDWLRQ� LV�

ZD\�WRR�VDWLVIDFWRU\�DV� WKH�YDOXH�RI�&URQEDFK¶V�$OSKD���������LV�ZD\�WR�RYHU�WKH�PLQLPXP�

DFFHSWDEOH�WKUHVKROG�OHYHO��
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7DEOH������5HOLDELOLW\�6WDWLVWLFV

&URQEDFK
V�$OSKD 1�RI�,WHPV

���� ��

7KH�5HOLDELOLW\�RI�WKH�VFDOH�ZDV�DOVR�FKHFNHG�DW�WKH�VXE� &RQVWUXFW�OHYHO��)RU�DOO�WKH�IRXU�PDLQ�

VXE� FRQVWUXFWV� WKH� YDOXH� RI� &URQEDFK¶V� DOSKD� ZDV� ZD\� RYHU� WKH� PLQLPXP� DFFHSWDEOH�

WKUHVKROG�OHYHO�RI�����DV�SHU�WKH�JHQHUDO�QRWLRQ�RI�DOO�UHVHDUFKHUV��7DEOH���� JLYHV�D�VQDSVKRW�

RI�WKH�UHOLDELOLW\�DQDO\VLV�DW�WKH�VXE� FRQVWUXFW�OHYHO��

7DEOH������5HOLDELOLW\�6WDWLVWLFV

&URQEDFK
V�$OSKD 1�RI�,WHPV

9DOXH�3URSRVLWLRQ������������������������������������������������������������� ��

$VVHWV�	�&DSDELOLWLHV������������������������������������������������������� ��

(FRQRPLF�/RJLF��������������������������������������������������������������� ��

$FWRUV�LQ�%XVLQHVV�1HWZRUNV�������������������������������������������� ��

$IWHU� WKH�VDWLVIDFWRU\�UHVXOWV�RI�WKH�UHOLDELOLW\�DQDO\VLV�UHVHDUFKHUV�SURFHHGHG�ZLWK�WKH�VWXG\�

DQG�ZHQW�IRU�WKH�ILQDO�FROOHFWLRQ�RI�WKH�VDPSOH�WR�YDOLGDWH�WKH�VFDOH�XVHG�LQ�WKLV�VWXG\�

������'DWD�&ROOHFWLQJ

7KH�GDWD�IRU�WKLV�VWXG\�ZDV�FROOHFWHG�DPRQJ�VHYHQ�LQGXVWULHV�YL]���,QIRUPDWLRQ�7HFKQRORJ\��

7HOHFRPPXQLFDWLRQ��%DQNLQJ��0HGLD�	�(QWHUWDLQPHQW��,QVXUDQFH��3XEOLVKLQJ�DQG�$FDGHPLD��
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7KH� MXVWLILFDWLRQ� RI� FKRRVLQJ� WKHVH� YHU\� LQGXVWULHV� LV� WKH� (FRQRPLVW� ,QWHOOLJHQFH� 5HSRUW�

������� ZKLFK� FRQGXFWHG� D� ZRUOGZLGH� VXUYH\� RI� RYHU� ������ H[HFXWLYHV� UDQJLQJ� PDQ\�

LQGXVWULHV� HPSKDVL]HG� WKDW� WKH� PD[LPXP� LPSDFW� RI� WHFKQRORJ\� ZRXOG� UHVW� LQ� WKHVH� ��

LQGXVWULHV��$PRQJ�WKHVH���LQGXVWULHV WKLV�VWXG\�KDV�FKRVHQ ���FRPSDQLHV�WDNLQJ���IURP�HDFK�

VHFWRU� VR� DV� WR� HQVXUH� HTXDO� UHSUHVHQWDWLRQ��7KH�FULWHULRQ� IRU� FKRRVLQJ� WKH� FRPSDQLHV� IURP�

HDFK�VHFWRU�ZDV�RQ�WKH�EDVLV�RI�UHYHQXHV��7KH�WRS�VL[�FRPSDQLHV�RQ�WKH�EDVLV�RI�WKH�UHYHQXH�

ZHUH� FKRVHQ� IURP� WKH� HDFK� VHFWRU�� 6RPH� RI� WKH� FRPSDQLHV� VKRZHG� WKHLU� UHOXFWDQFH� LQ�

SDUWLFLSDWLQJ� LQ� WKH� VXUYH\� VR� WKH\� ZHUH� GURSSHG� DQG� WKH� QH[W� VXEVHTXHQW� FRPSDQ\� ZDV�

SLFNHG��

)RU� WKH� DFDGHPLD� UHVHDUFKHU� IHOW� WKDW� WKH� UHYHQXH� FULWHULRQ� ZRXOG� EH� PHDQLQJOHVV� VR�

UHVHDUFKHU� WRRN� WKH� WRS� �� XQLYHUVLWLHV� IURP�QRUWK� ,QGLD� DV� SHU� WKH�4V� UDQNLQJ� RI� WKH�ZRUOG�

XQLYHUVLWLHV�� 7KH� XQLYHUVLWLHV� FKRVHQ�ZHUH� 3XQMDE�8QLYHUVLW\�� ,,7�'HOKL�� -DZDKDUODO� 1HKUX�

8QLYHUVLW\��'HOKL�8QLYHUVLW\�DQG�$OLJDUK�0XVOLP�8QLYHUVLW\��)RU�WKH�SXEOLVKLQJ�VHFWRU�LW�ZDV�

REVHUYHG WKDW PDQ\�PXOWLQDWLRQDO�FRPSDQLHV KDYLQJ�FRQVLGHUDEOH�SUHVHQFH�LQ�,QGLDQ�PDUNHWV�

DUH�QRW�OLVWHG�LQ�WKH�QDWLRQDO�VWRFN�H[FKDQJH�DQG�DUH�WKXV�QRW�REOLJHG�WR�VKRZ�WKHLU�HDUQLQJV��

7KXV�WKH�5HYHQXH�&ULWHULRQ�ZRXOG�QRW�EH�IDLU�DQG�YDOLG�LQ�WKLV�FDVH��7KXV�DIWHU�D�GLVFXVVLRQ�

ZLWK� VRPH� WRS� QRWFK� SXEOLVKLQJ� KRXVHV� LQ� ,QGLD� OLNH� WKH� 7DWD� 0F*UDZ� KLOO� DQG� 3HDUVRQ�

PDUNHW� VKDUH� ZDV� EURXJKW� LQWR� SHUVSHFWLYH� DQG� WRS� VL[� FRPSDQLHV� ZHUH� FKRVHQ� DV� SHU� WKH�

PDUNHW�VKDUH�FULWHULRQ�

7KH�TXHVWLRQQDLUH�FRPSULVLQJ����VWDWHPHQWV�ZDV�VHQG�YLD�D�KDUG�FRS\�DQG�HOHFWURQLFDOO\� WR�

RYHU�����PLGGOH� VHQLRU� OHYHO� H[HFXWLYHV��$IWHU� LJQRULQJ� VRPH� LQFRPSOHWH�TXHVWLRQQDLUHV� D�

WRWDO�RI�DURXQG�����UHVSRQVHV�ZHUH�FROOHFWHG�IRU�IXUWKHU�DQDO\VLV�

������([SORUDWRU\�)DFWRU�$QDO\VLV

)DFWRU� $QDO\VLV� LV� W\SLFDOO\� D� VDPSOH� VL]H� VSHFLILF� WHFKQLTXH�� 7KHUH� DUH� WZR� VFKRRO� RI�

WKRXJKWV�DERXW� WKH�PLQLPXP�VDPSOH�VL]H FULWHULRQ LQ�IDFWRU�DQDO\VLV��2QH�VHW�RI�UHVHDUFKHUV�

IRFXV� RQ� WKH� QXPEHU� RI� FDVHV� DQG� WKH� RWKHU� RQH� VWUHVVHV� RQ� VXEMHFW� WR� YDULDEOH� UDWLR��

$FFRUGLQJ�WR�+DWFKHU��������WKH�VXEMHFWV�VKRXOG�EH���WLPHV�WKH�QXPEHU�RI�YDULDEOHV�RQ�WKH�

RWKHU� KDQG�*RUVXFK� ������� DQG�.OLQH� ������� KDYH� UHFRPPHQGHG� D�PLQLPXP� RI� ���� DOVR��

+XWFKHVRQ�DQG�6RIURQLRX��������VXJJHVW�D�PLQLPXP�RI������:KHQ�VXEMHFW�WR�YDULDEOH�UDWLR�LV�

WDONHG� RI� VFKRODUV� KDYH� UHFRPPHQGHG� D� KLJKHU� UDWLR� RI� ������ ���� OLNH�� +DLU�� 7DWKDP�� DQG�

%ODFN��������EXW�RWKHU�VFKRODUV�KDYH�VXJJHVWHG�WKDW�D�UDWLR�RI�����LV�DOVR�DFFHSWDEOH��&DWWHOO��



ϳϰ

��������$UULQGHOO�	�9DQ�'HU�(QGH���������7KHUHIRUH�WKH�GDWD�VHW�VDWLVILHV�ERWK�WKH�FRQGLWLRQV�

DQG�WKXV�IDFWRU�DQDO\VLV�FDQ�EH�DSSOLHG��

������6DPSOLQJ�$GHTXDF\

5HVHDUFKHUV�DJUHH�WKDW�IRU�D�JRRG�DQG�HIIHFWLYH�IDFWRU�VWUXFWXUH�.DLVHU�0H\HU�2ONLQ��.02��

VKRXOG�EH������RU�PRUH��7DEDFKQLFN 	 )LGHOO����������7KH�6366�UHVXOWV�LQ�WKLV�VWXG\�VKRZHG�

D�.DLVHU�0H\HU�2ONLQ��.02��YDOXH�RI������7DEOH������ZKLFK�LV�ZD\�WRR�DGHTXDWH��7KHUHIRUH�

WKLV�PHDQV WKDW� WKH� IDFWRU�DQDO\VLV�FDQ�EH�DSSOLHG��$�YHU\�QHJOLJLEOH� VLJQLILFDQFH� OHYHO�ZDV�

VKRZQ�E\� WKH�%DUWOHWW¶V�7HVW�RI�6SKHULFLW\��7KLV� IXUWKHU�JRHV�RQ WR� VKRZ�WKDW� WKH�VDPSOH� LV�

JRRG�DQG�IDFWRU�DQDO\VLV�FDQ�EH�DSSOLHG���

7DEOH������.02�DQG�%DUWOHWW
V�7HVW

.DLVHU�0H\HU�2ONLQ�0HDVXUH�RI�6DPSOLQJ�$GHTXDF\� ����

%DUWOHWW
V�7HVW�RI�6SKHULFLW\

$SSUR[��&KL�6TXDUH ��������

'I ���

6LJ� ����

������)DFWRU�6WUXFWXUH�

6HYHUDO�LWHUDWLYH�F\FOHV�RI�IDFWRU�DQDO\VLV�ZHUH�DSSOLHG�WR�WKH�GDWD��$W�HDFK�VWDJH�UHVHDUFKHU�

REVHUYHG� WKH� WRWDO� YDULDQFH� H[SODLQHG� DQG� WKH� QXPEHU� RI� IDFWRUV� H[WUDFWHG�� )DFWRUV� ZKLFK�

GLGQ¶W� FRUUHODWH�ZLWK� DQ\� RI� WKH� RWKHU� IDFWRUV� ZHUH� GHOHWHG�� 7KH� JRDO� RI� UHVHDUFKHU�ZDV� WR�

LPSURYH�WKH�WRWDO�YDULDQFH�H[SODLQHG��PLQLPLVLQJ�WKH�QXPEHU�RI�IDFWRUV�DQG�JHW�D�PDWUL[�ZLWK�

JRRG� ORDGLQJV��7KH�UHVHDUFKHU�XVHG�3ULQFLSDO�FRPSRQHQW�DQDO\VLV�PHWKRG�RI�IDFWRU�DQDO\VLV�

IRU� WKLV� VWXG\�� 9DULPD[� PHWKRG� ZLWK� .DLVHU� 1RUPDOL]DWLRQ� ZDV� XVHG� E\� UHVHDUFKHU� IRU�

URWDWLRQ�� 9DULPD[� ZDV� XVHG� IRU� URWDWLRQ� DV� LQWHU� ±IDFWRU� FRUUHODWLRQV� ZHUH� IRXQG� WR� EH�

LQVLJQLILFDQW�DIWHU�DQDO\VLQJ�WKH�IDFWRU�FRUUHODWLRQ�PDWUL[��

$�WRWDO�RI��������SHUFHQW�RI�YDULDQFH�ZDV�H[SODLQHG�E\���IDFWRUV�ZKLFK�LV�DGHTXDWH�DV�SHU�WKH�

UHVHDUFKHUV �)LHOG�������� 5RWDWHG�FRPSRQHQW�PDWUL[�ZDV�XVHG�WR�FODVVLI\�WKH�LWHPV�XQGHU���
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IDFWRUV� �7DEOH� ������ 7KH� RWKHU� FRHIILFLHQWV�ZLWK� D� YDOXH� EHORZ� ����ZHUH� VXSUHVVHG� WR� JHW� D�

PDWUL[�ZLWK� FOHDU� ORDGLQJV��7KH� OHDVW� FXW RII�QRUP� IRU� UHPRYDO�RI� WKH� LWHPV�ZDV� WKH� IDFWRU�

ORDGLQJ�!������.DUDWHSH�HW�DO����������FURVV�ORDGLQJV�������RU�FRPPXQDOLWLHV�������+DLU�HW�DO���

������� � $� WRWDO� RI� ��� LWHPV� XQGHU� �� IDFWRUV� KDYLQJ� (LJHQ� YDOXHV� JUHDWHU� WKDQ� RQH� ZHUH�

UHYHDOHG� E\� WKH� DQDO\VLV �.DLVHU�� ������� 7KH� FRPPXQDOLWLHV� UDQJHG� IURP� ����� � �����

LQGLFDWLQJ� JRRG� IDFWRU� DQDO\VLV�� $� WRWDO� RI� WKLUW\� WKUHH� LWHPV� ZHUH� GHOHWHG� ZKLFK� FRXOGQ¶W�

VDWLVI\�WKH�DERYH�PHQWLRQHG�FULWHULD��

7DEOH������&RPPXQDOLWLHV

,QLWLDO ([WUDFWLRQ

93���0HDQLQJIXO�QHZ ZD\V�RI�GLIIHUHQWLDWLQJ�WKH�SURGXFW���

VHUYLFH�KDYH�HPHUJHG

����� ����

93���&UHDWHG�PRUH�863¶V�IRU�SURGXFWV�RU�VHUYLFHV ����� ����

93���+DYH�KHOSHG�LQ�DGGLQJ�PRUH�IHDWXUHV�WR�WKH�RIIHULQJV ����� ����

93���+DYH�LQFUHDVHG�WKH�HDVH�RI�XVH ����� ����

93��� ,QFUHDVHG�WKH�QXPEHU�RI�YDOXH�DGGHG�VHUYLFHV�D�

FXVWRPHU�JHWV

����� ����

$&���6NLOO�VHW�RI�WKH�HPSOR\HHV�KDV�LPSURYHG�RYHU�WKH�

SHULRG

����� ����

$&���(IILFLHQF\�RI�WKH�SHRSOH�KDV�LQFUHDVHG ����� ����

$&���&KDQQHOV�KDYH�EHFRPH�PRUH�UHVSRQVLYH�WR�FXVWRPHU

UHTXLUHPHQWV

����� ����

$&����3URFHVVHV�KDYH�EHFRPH�PRUH�VWUHDPOLQHG ����� ����

(/���1HZ�PHWKRGV�RI�SD\PHQW�KDYH�HPHUJHG ����� ����

(/���([LVWLQJ�PHWKRGV�RI�SD\PHQW�KDYH�LPSURYHG ����� ����

(/����1HZ�ORZ�FRVW�DYHQXHV�IRU�DGYHUWLVHPHQW�KDYH�EHHQ�

FUHDWHG

����� ����

(/����0RUH�RSWLRQV�IRU�UHYHQXH�VKDULQJ�DUH�DYDLODEOH ����� ����

(/����5HGXFHG�WKH�ULVNV�DVVRFLDWHG�LQ�WKH�EXVLQHVV ����� ����

(/����0DUJLQV�LQ�HDFK�UHYHQXH�VRXUFH�KDYH�LQFUHDVHG ����� ����

$%���5HODWLRQVKLS�ZLWK�VXSSOLHUV�KDV�LPSURYHG ����� ����

$%���5HODWLRQVKLS�ZLWK�FXVWRPHUV�KDV�VWUHQJWKHQHG ����� ����

(/���)L[HG�FRVWV�LQ�EXVLQHVVHV�KDYH�GHFUHDVHG ����� ����
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(/���9DULDEOH�FRVWV�KDYH�GHFUHDVHG ����� ����

$%����&RRUGLQDWLRQ�ZLWK�SDUWQHUV�KDV�LPSURYHG ����� ����

$%����&RPPXQLFDWLRQ�ZLWK�SDUWQHUV�KDV�LPSURYHG ����� ����

$&���1XPEHU�RI�SHRSOH�ZRUNLQJ�LQ�WKH�RUJDQL]DWLRQ�KDV�

JRQH�GRZQ�ZLWKRXW�DIIHFWLQJ�SURGXFWLYLW\

����� ����

$&����&DSLWDO�%DUULHUV�LQ�EXVLQHVV�KDYH�EHHQ�UHGXFHG�WR�D�

JUHDW�H[WHQW

����� ����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�

7KH� SURSRUWLRQ� RI� FRPPRQ� YDULDQFH� ZLWKLQ� D� YDULDEOH� LV� NQRZQ� DV� FRPPXQDOLW\� �)LHOG��

�������7KH�SULQFLSDO�FRPSRQHQW�PDWUL[�XVHG� LQ� WKLV� VWXG\�ZRUNV�RQ�D�FRPPRQ�DVVXPSWLRQ�

WKDW� DOO� WKH� YDULDQFH� LV� FRPPRQ�� 7KLV� LV� WKH� UHDVRQ� ZK\� EHIRUH� H[WUDFWLRQ� DOO� WKH�

FRPPXQDOLWLHV� DUH��� �7DEOH������� �7KH�FRPPXQDOLWLHV� UDQJH� IURP� ����� WR� ����� VLJQLI\LQJ�D�

JRRG� IDFWRU� VWUXFWXUH�� 7KH� DYHUDJH� RI� FRPPXQDOLWLHV� FDQ� DOVR� EH� IRXQG� RXW� E\� DGGLQJ� WKH�

QXPEHU�RI�FRPPXQDOLWLHV�DQG�WKHQ�GLYLGLQJ�E\�WKH�QXPEHU�RI�FRPPXQDOLWLHV��7KH�DYHUDJH�RI�

FRPPXQDOLWLHV� FRPHV� RXW� WR� EH� ����� ZKLFK� LV� DJDLQ� VDWLVIDFWRU\�
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7DEOH������7RWDO�9DULDQFH�([SODLQHG
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9DULDQFH
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7DEOH������&RPSRQHQW�0DWUL[D

&RPSRQHQW

� � � � � � � � �

93���0HDQLQJIXO�QHZ�ZD\V�RI�GLIIHUHQWLDWLQJ�
WKH�SURGXFW���VHUYLFH�KDYH�HPHUJHG

����

93���&UHDWHG�PRUH�863¶V�IRU�SURGXFWV�RU�
VHUYLFHV

����

93���+DYH�KHOSHG�LQ�DGGLQJ�PRUH�IHDWXUHV�WR�
WKH�RIIHULQJV

����

93���+DYH�LQFUHDVHG�WKH�HDVH�RI�XVH ����
93����,QFUHDVHG�WKH�QXPEHU�RI�YDOXH�DGGHG�
VHUYLFHV�D�FXVWRPHU�JHWV

����

$&���6NLOO�VHW�RI�WKH�HPSOR\HHV�KDV�LPSURYHG�
RYHU�WKH�SHULRG

����

$&���(IILFLHQF\�RI�WKH�SHRSOH�KDV�LQFUHDVHG ����
$&���&KDQQHOV�KDYH�EHFRPH�PRUH�UHVSRQVLYH�
WR�FXVWRPHU�UHTXLUHPHQWV

���� ����

$&����3URFHVVHV�KDYH�EHFRPH�PRUH�
VWUHDPOLQHG

����

(/���1HZ�PHWKRGV�RI�SD\PHQW�KDYH�HPHUJHG ����
(/���([LVWLQJ�PHWKRGV�RI�SD\PHQW�KDYH�
LPSURYHG

����

(/����1HZ�ORZ�FRVW�DYHQXHV�IRU�DGYHUWLVHPHQW�
KDYH�EHHQ�FUHDWHG

���� ����

(/����0RUH�RSWLRQV�IRU�UHYHQXH�VKDULQJ�DUH�
DYDLODEOH

����
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(/����5HGXFHG�WKH�ULVNV�DVVRFLDWHG�LQ�WKH�
EXVLQHVV
(/����0DUJLQV�LQ�HDFK�UHYHQXH�VRXUFH�KDYH�
LQFUHDVHG

����

$%���5HODWLRQVKLS�ZLWK�VXSSOLHUV�KDV�LPSURYHG
$%���5HODWLRQVKLS�ZLWK�FXVWRPHUV�KDV�
VWUHQJWKHQHG
(/���)L[HG�FRVWV�LQ�EXVLQHVVHV�KDYH�GHFUHDVHG �����
(/���9DULDEOH�FRVWV�KDYH�GHFUHDVHG ����
$%����&RRUGLQDWLRQ�ZLWK�SDUWQHUV�KDV�
LPSURYHG

����

$%����&RPPXQLFDWLRQ�ZLWK�SDUWQHUV�KDV�
LPSURYHG

�����

$&���1XPEHU�RI�SHRSOH�ZRUNLQJ�LQ�WKH�
RUJDQL]DWLRQ�KDV�JRQH�GRZQ�ZLWKRXW�DIIHFWLQJ�
SURGXFWLYLW\
$&����&DSLWDO�%DUULHUV�LQ�EXVLQHVV�KDYH�EHHQ�
UHGXFHG�WR�D�JUHDW�H[WHQW

����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�
D����FRPSRQHQWV�H[WUDFWHG�
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7KH� 6366� RXWSXW� EHIRUH� URWDWLRQ� LQ� WKH� WDEOH� ���� VKRZV� WKH� FRPSRQHQW�PDWUL[�� 7KH� EODQN�

VSDFHV�LQ�WKH�PDWUL[�DUH�EHFDXVH�UHVHDUFKHUV�KDYH�VXSUHVVHG�DOO�WKH�ORDGLQJ�EHORZ����WR�JHW�D�

PDWUL[�ZLWK�KLJK�ORDGLQJV��$OWKRXJK�WKH�PDWUL[�LV�QRW�WKDW�LPSRUWDQW�IRU�LQWHUSUHWDWLRQ�EXW�LW�

VLJQLILHV� WKDW� EHIRUH� URWDWLRQ�PRVW� RI� WKH� YDULDEOHV� ORDG� LQ� WKH� ILUVW� IDFWRU��7KLV� LV� WKH� YHU\�

UDWLRQDOH�ZK\�LW�DFFRXQWV�IRU�PRVW�RI�WKH�YDULDQFH��7DEOH�������

7DEOH������5RWDWHG�&RPSRQHQW�0DWUL[�

9DULDEOH &RPSRQHQW
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������ ,QWHUSUHWDWLRQ� RI� )DFWRUV�� 7KH� H[WUDFWHG� IDFWRUV�� WKH� LWHPV� XQGHU� HDFK� DQG� WKH�

LQWHUSUHWHG� QDPH� IRU� HDFK� DUH� SUHVHQWHG� LQ� 7DEOH� ���� (YHQ� WKRXJK� RQH� JHWV� D� UHDVRQDEOH�

LPSUHVVLRQ�RI�ZKDW�HDFK�IDFWRU�HQWDLOV�E\�VFDQQLQJ�WKH�LWHPV��RXU�XQGHUVWDQGLQJ�RI�WKH�IDFWRUV�

LV�SUHVHQWHG�LQ�WKH�WDEOH��

7DEOH������([WUDFWHG�)DFWRUV�DQG�)DFWRU�1DPLQJ

)DFWRU ,WHPV )DFWRU�1DPH

� 0HDQLQJIXO�QHZ�ZD\V�RI�GLIIHUHQWLDWLQJ�WKH�SURGXFW���VHUYLFH�

KDYH�HPHUJHG

9DOXH�3URSRVLWLRQ�

� &UHDWHG�PRUH�863¶V�IRU�SURGXFWV�RU�VHUYLFHV

� +DYH�KHOSHG�LQ�DGGLQJ�PRUH�IHDWXUHV�WR�WKH�RIIHULQJV�

� +DYH�LQFUHDVHG�WKH�HDVH�RI�XVH

� ,QFUHDVHG� WKH� QXPEHU� RI� YDOXH� DGGHG� VHUYLFHV� D� FXVWRPHU�

JHWV�

� &KDQQHOV� KDYH� EHFRPH� PRUH� UHVSRQVLYH� WR� FXVWRPHU�

UHTXLUHPHQWV

&KDQQHOV

� 1HZ�ORZ�FRVW�DYHQXHV�IRU�DGYHUWLVHPHQW�KDYH�EHHQ�FUHDWHG

� 0RUH�RSWLRQV�IRU�UHYHQXH�VKDULQJ�DUH�DYDLODEOH

� 3URFHVVHV�KDYH�EHFRPH�PRUH�VWUHDPOLQHG� &RVWV

� )L[HG�FRVWV�LQ�EXVLQHVVHV�KDYH�GHFUHDVHG

� 9DULDEOH�FRVWV�KDYH�GHFUHDVHG
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� 6NLOO�VHW�RI�WKH�HPSOR\HHV�KDV�LPSURYHG�RYHU�WKH�SHULRG +XPDQ�&DSLWDO�

� (IILFLHQF\�RI�WKH�SHRSOH�KDV�LQFUHDVHG

� 5HODWLRQVKLS�ZLWK�VXSSOLHUV�KDV�LPSURYHG� 9DOXH�1HWZRUNV

� 5HODWLRQVKLS�ZLWK�FXVWRPHUV�KDV�LPSURYHG�

� &RRUGLQDWLRQ�ZLWK�SDUWQHUV�KDV�LPSURYHG� /LQNDJH� ZLWK�

3DUWQHUV

� &RPPXQLFDWLRQ�ZLWK�SDUWQHUV�KDV�LPSURYHG�

� 1XPEHU�RI�SHRSOH�ZRUNLQJ�LQ�WKH�RUJDQL]DWLRQ�KDV�JRQH

GRZQ�ZLWKRXW�DIIHFWLQJ�SURGXFWLYLW\

$VVHWV� 	�

&DSDELOLWLHV

� &DSLWDO� %DUULHUV� LQ� EXVLQHVV� KDYH� EHHQ� UHGXFHG� WR� D� JUHDW�

H[WHQW

� 5HGXFHG�WKH�ULVNV�DVVRFLDWHG�LQ�WKH�EXVLQHVV 5HYHQXH�6RXUFHV�

� 0DUJLQV�LQ�HDFK�UHYHQXH�VRXUFH�KDYH�LQFUHDVHG

� 1HZ�PHWKRGV�RI�SD\PHQW�KDYH�HPHUJHG 0HWKRGV� RI�

3D\PHQW

� ([LVWLQJ�PHWKRGV�RI�SD\PHQW�KDYH�LPSURYHG

������&RQILUPDWRU\�)DFWRU�DQDO\VLV�

7KH� VFDOH� GHYHORSPHQW� SURFHGXUH� XVHG� LQ� WKLV� VWXG\� VXJJHVWV� WKDW� WKH� QH[W� VWHS� IRU� VFDOH�

SXULILFDWLRQ�DIWHU�H[SORUDWRU\�IDFWRU�DQDO\VLV�LV�WKH�FRQILUPDWRU\�IDFWRU�DQDO\VLV��&RQILUPDWRU\�

)DFWRU�$QDO\VLV�LV�D�VSHFLILF�FDVH�RI�6WUXFWXUDO�(TXDWLRQ�0RGHOOLQJ��6(0��DOVR�NQRZ�E\�WKH�
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RWKHU�QDPH�RI�OLQHDU�VWUXFWXUDO�UHODWLRQVKLS�PRGHO��-RUHVNRJ 	 6RUERP��������RU�FRYDULDQFH�

VWUXFWXUH��0F'RQDOG���������7KH�HQKDQFHPHQW�RI�VFDOHV�SV\FKRPHWULF SURSHUWLHV�LV�UHOLDQW�RQ�

UHLWHUDWLRQ�RI� FRQILUPDWRU\� IDFWRU� DQDO\VLV� �%DJR]]L�� ������$QGHUVRQ�	 *HUELQJ�������DQG�

$UQROG�	�5H\QROGV��������

6366�$026������ZDV�XVHG�WR�VWXG\�WKH�QLQH�IDFWRU�FRQILUPDWRU\�PRGHO��7KH�PRGHO�LQGLFHV�

DUH�DV��&KL�VTXDUH� ����������&0,1�') �������505 ������&), ������506($ �������7KH�

UHVXOWV� UHYHDO� WKDW� VRPH� LQGLFHV� DUH� EHORZ� WKH� DFFHSWDEOH� WKUHVKROG�� 7KH� LQVSHFWLRQ� RI� WKH�

VTXDUHG� PXOWLSOH� FRUUHODWLRQV� DQG� PRGLILFDWLRQ� LQGLFHV� ZDV� FRQGXFWHG�� 7ZR� LWHPV� ZHUH�

GHOHWHG�ZLWK�WKH�DLP�WR�LPSURYH�WKH�FRQILUPDWRU\�IDFWRU�DQDO\VLV�PRGHO��7KHQ�LQ�WKH�QH[W�VWHS�

UHVHDUFKHV�DJDLQ�H[DPLQHG�WKH�VTXDUHG�PXOWLSOH�FRUUHODWLRQV�DQG�PRGLILFDWLRQ�LQGLFHV�EXW�WKLV�

WLPH�QRQH�RI�WKH�LWHPV�FRXOG�EH�GHOHWHG��

7KH� ILQDO� FRQILUPDWRU\�PRGHO� DSSHDUHG�ZLWK� ��� LWHPV� DQG� WKH� UHVXOWV� RI� WKH�PRGHO� DUH� DV�

�&KL�VTXDUH � ��������� &0,1�') ������� 505 ������ &), ������ 506($ ������� )LJXUH���

SURYLGHV�D�EURDG�RYHUYLHZ�RI�WKH�&)$�PRGHO��7KH�ILQDO�VHW�RI����LWHPV�UHWDLQHG�LQ�WKH�HQWLUH�

VFDOH�LV�SUHVHQWHG�LQ�7DEOH�����

7DEOH�������0RGHO�)LW�6XPPDU\

&0,1

0RGHO 13$5 &0,1 ') 3 &0,1�')
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$V�GHSLFWHG�IURP�WKH�ILJXUH���WKLV� LV� WKH�ILQDO�VWHS�LQ� WKH�ZKROH�VFDOH�GHYHORSPHQW�SURFHVV��

2QH� RI� WKH� PDLQ� REMHFWLYH� RI� WKH� HDUOLHU� VWDJHV� LQ� WKH� VFDOH� GHYHORSPHQW� ZDV� WR� FUHDWH�

PHDVXUHV�WKDW�GHPRQVWUDWH�YDOLGLW\�DQG�UHOLDELOLW\��

������5HOLDELOLW\�7HVWLQJ

,%0��6366�ZDV�DJDLQ�XVHG�WR�FKHFN�WKH�UHOLDELOLW\�RI�WKH LWHPV�LQ�WKH�VFDOH�FRYHULQJ�� IDFWRUV��

7KH�&URQEDFK¶V�DOSKD�LV ������7DEOH��������7KLV�GHPRQVWUDWHV�D�VLJQLILFDQW�GHJUHH�RI�LQWHUQDO�

FRQVLVWHQF\�DPRQJ� WKH� LWHPV�DQG� LQGLFDWHV� WKDW� WKHVH�V\PEROL]H�D�VROLWDU\�FRQVWUXFW� LQ� WKLV�

FDVH�WKDW�RI�EXVLQHVV�PRGHO�

7DEOH�������5HOLDELOLW\�6WDWLVWLFV��

&URQEDFK
V�

$OSKD

1�RI�,WHPV

���� ��

������&RQVWUXFW�9DOLGLW\

&RQWHQW� YDOLGLW\� LV� VXSSRVHG� WR� DQVZHU� WKH� TXHVWLRQ�� 'RHV� WKLV� WHVW� PHDVXUH� ZKDW� LW� LV�

VXSSRVHG�WR�PHDVXUH"�/RQJ�WLPH�EDFN�*XLOIRUG��������VWDWHG�WKDW��µWKH�IDFWRULDO�YDOLGLW\�RI�D�

WHVW� LV� JLYHQ� E\� LWV� ORDGLQJV� LQ� PHDQLQJIXO�� FRPPRQ� UHIHUHQFH� IDFWRUV¶�� $FFRUGLQJ� WR�

1XQQDOO\� ������� &RQVWUXFW� YDOLGLW\� LV� DOVR� NQRZV� DV� IDFWRULDO� YDOLGLW\�� 7KLV� WKHUHIRUH�

LOOXVWUDWHV�WKDW�WKH�IDFWRUV�WKHLU�LQWHUSUHWDWLRQ��UHOLDELOLW\�PHDVXUHV��H[SORUDWRU\�IDFWRU�DQDO\VLV�

SURYLGH�DPSOH�HYLGHQFH�UHJDUGLQJ�WKH�FRQVWUXFW�YDOLGLW\�RI�WKH�VFDOH��

&RQVWUXFW�YDOLGLW\�FDQ�DOVR�EH�FKHFNHG�E\�DQDO\VLQJ�WKH�DYHUDJH�9DULDQFH�([WUDFWHG�$9(¶V��

$FFRUGLQJ�WR�)RUQHOO 	 /DUFNHU���������WKH�DYHUDJH�YDULDQFH�RI�DOO�IDFWRUV�VKRXOG�EH�DURXQG�

����RU�PRUH� WR�GHWHUPLQH� LWV� FRQVWUXFW� YDOLGLW\��7KH�DYHUDJH�YDULDQFH� H[WUDFWHG� LQ� WKLV� FDVH�

UDQJHV� EHWZHHQ� ������������ )XUWKHU� WKH� FRPSRVLWH� UHOLDELOLW\� RI� DOO� WKH� PHDVXUHV� UDQJHV�
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������ ������ZKLFK�LV�DJDLQ�ZD\� WRR�VDWLVIDFWRU\��+DLU�HW�DO��� ��������7KHUHIRUH�DOO�RI�WKHVH�

PHDVXUHV�SURYLGH�DPSOH�HYLGHQFH�WR�LQGLFDWH�KLJK�GHJUHH�RI�FRQYHUJHQFH�EHWZHHQ�WKH�LWHPV��

7KH�ILQDO�VFDOH�LQ�SUHVHQWHG�LQ�WKH�WDEOH������

7DEOH�������)LQDO�VFDOH

)DFWRU ,WHPV )DFWRU�1DPH

� 0HDQLQJIXO�QHZ�ZD\V�RI�GLIIHUHQWLDWLQJ�WKH�SURGXFW���VHUYLFH�

KDYH�HPHUJHG

9DOXH�3URSRVLWLRQ�

� &UHDWHG�PRUH�863¶V�IRU�SURGXFWV�RU�VHUYLFHV

� +DYH�KHOSHG�LQ�DGGLQJ�PRUH�IHDWXUHV�WR�WKH�RIIHULQJV�

� +DYH�LQFUHDVHG�WKH�HDVH�RI�XVH

� ,QFUHDVHG� WKH� QXPEHU RI� YDOXH� DGGHG� VHUYLFHV� D� FXVWRPHU�

JHWV�

� &KDQQHOV� KDYH� EHFRPH� PRUH� UHVSRQVLYH� WR� FXVWRPHU�

UHTXLUHPHQWV

&KDQQHOV

� 1HZ�ORZ�FRVW�DYHQXHV�IRU�DGYHUWLVHPHQW�KDYH�EHHQ�FUHDWHG

� 0RUH�RSWLRQV�IRU�UHYHQXH�VKDULQJ�DUH�DYDLODEOH

� 3URFHVVHV�KDYH�EHFRPH�PRUH�VWUHDPOLQHG� &RVWV

� )L[HG�FRVWV�LQ�EXVLQHVVHV�KDYH�GHFUHDVHG

� 9DULDEOH�FRVWV�KDYH�GHFUHDVHG

� 6NLOO�VHW�RI�WKH�HPSOR\HHV�KDV�LPSURYHG�RYHU�WKH�SHULRG +XPDQ�&DSLWDO�

� (IILFLHQF\�RI�WKH�SHRSOH�KDV�LQFUHDVHG

� 5HODWLRQVKLS�ZLWK�VXSSOLHUV KDV�LPSURYHG� 9DOXH�1HWZRUNV
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� 5HODWLRQVKLS�ZLWK�FXVWRPHUV�KDV�LPSURYHG�

� &RRUGLQDWLRQ�ZLWK�SDUWQHUV�KDV�LPSURYHG� /LQNDJH� ZLWK�

3DUWQHUV

� &RPPXQLFDWLRQ�ZLWK�SDUWQHUV�KDV�LPSURYHG�

� 1XPEHU�RI�SHRSOH�ZRUNLQJ�LQ�WKH�RUJDQL]DWLRQ�KDV�JRQH

GRZQ�ZLWKRXW�DIIHFWLQJ�SURGXFWLYLW\

$VVHWV� 	�

&DSDELOLWLHV�

� &DSLWDO� %DUULHUV� LQ� EXVLQHVV� KDYH� EHHQ� UHGXFHG� WR� D� JUHDW�

H[WHQW

� 5HGXFHG�WKH�ULVNV�DVVRFLDWHG�LQ�WKH�EXVLQHVV 5HYHQXH�6RXUFHV�

� 0DUJLQV�LQ�HDFK�UHYHQXH�VRXUFH�KDYH�LQFUHDVHG
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����'$7$�$1$/<6,6

7KLV�FKDSWHU�HODERUDWHV�RQ�WKH�K\SRWKHVLV�YDOLGDWLRQ�DQG�SURYLGHV�LQ�GHSWK�K\SRWKHVLV�WHVWLQJ�

SURFHVV��7KH�VHFWLRQ�KLJKOLJKWV� WKH�YDULRXV�VWDWLVWLFDO� WRROV�XVHG�IRU�YDOLGDWLQJ�K\SRWKHVLVHV��

7KH�RWKHU�VXE�VHFWLRQ�KLJKOLJKWV�WKH�LPSDFW RI�WHFKQRORJ\�DFURVV�GLIIHUHQW�LQGXVWULHV��/DVWO\�

WKLV�FKDSWHU�KLJKOLJKWV�KRZ�TXDOLWDWLYH�GDWD�ZDV�XVHG�WR�DFFHVV�WKH�UROH�RI�WRS�PDQDJHPHQW�RQ�

WKH�EXVLQHVV�PRGHO�LQQRYDWLRQ�GXH�WR�WHFKQRORJLFDO�GHYHORSPHQWV��

����'(6&5,37,9(�67$7,67,&6

'HVFULSWLYH� VWDWLVWLFV� KHOSV� UHVHDUFKHUV� WR� DQDO\VH�� VXPPDUL]H� DQG� LQWHUSUHW� GDWD� LQ� D�PXFK�

PRUH�PHDQLQJIXO�ZD\��'HVFULSWLYH� VWDWLVWLFV� SURYLGHV� XQSUHWHQWLRXV� RXWOLQHV� DERXW� WKH� GDWD�

DQG�DERXW� WKH� DQQRWDWLRQV� WKDW�KDYH�EHHQ�PDGH��5HVHDUFKHU�KDV� DOVR�PDGH� VXUH� WKDW�EHIRUH�

SURFHHGLQJ�DKHDG�ZLWK�GDWD�DQDO\VLV�WKDW�WKHUH�LV�QR�LQWHUDFWLRQ�EHWZHHQ�FRYDULDWHV��0DOKRWUD�

	� 'DVK�� ������� ,Q� GHVFULSWLYH� VWDWLVWLFV� RQO\� PRGH� DQG� PHGLDQ� ZHUH� FDOFXODWHG� IRU�

LQWHUSUHWLQJ�DQG�DQDO\VLQJ�GDWD�IRU�DOO�WKH�IRXU�FRPSRQHQWV�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�OLNH�

YDOXH�SURSRVLWLRQ��DVVHWV�DQG�FDSDELOLWLHV��HFRQRPLF�ORJLF�DQG�DFWRUV�LQ�EXVLQHVV�QHWZRUNV�

������9DOXH�3URSRVLWLRQ

7KH� LQIOXHQFH� RI� WHFKQRORJ\� RQ� YDOXH� SURSRVLWLRQ� FRQVWUXFW� KDV� EHHQ� PHDVXUHG� XVLQJ� ���

LWHPV�� 7KH�PRGH� DQG�PHGLDQ� UHVXOWV� LQ� WDEOH� ����� UHYHDO� WKDW� LQIOXHQFH� RI� WHFKQRORJ\� KDV�

UHVXOWHG� LQ� LQFUHDVLQJ� WKH�FRQYHQLHQFH��RXWORRN��GLIIHUHQWLDWLRQ�DQG�HDVH�RI�XVH��7KH� UHVXOWV�

KLJKOLJKW� WKDW� WHFKQRORJ\�KDV�KHOSHG� LQ� FUHDWLQJ�XQLTXH�VHOOLQJ�SUHSRVLWLRQV� IRU� WKH�SURGXFW�

WKHUHE\�KHOSLQJ� � � � LQ� GLIIHUHQWLDWLQJ� WKH�SURGXFW�VHUYLFH��)XUWKHU� WKH� UHVSRQGHQWV� DJUHH� WKDW�

WHFKQRORJ\�KDV�KHOSHG�LQ�VLPSOLI\LQJ�WKH�SURFHVV�RI�WKH�RIIHULQJ�ZKLFK�KDV�KHOSHG�LQ�UHGXFLQJ�

WKH� FRVW� IRU� WKH� FRQVXPHU��7KH� UHVXOWV� DOVR� KLJKOLJKW� WKDW� WHFKQRORJLFDO� GHYHORSPHQWV� KDYH

LPSURYHG� WKH� TXDOLW\� RI� WKH� SURGXFW�� :KHQ� WKH� UHODWLRQVKLS� ZLWK� FXVWRPHUV� LV� FRQFHUQHG��

WHFKQRORJLFDO� GHYHORSPHQWV� KDYH� FUHDWHG� QHZ� DYHQXHV� WR� HVWDEOLVK� UHODWLRQVKLSV� ZLWK�

FXVWRPHUV��)LQDOO\� WKH�GDWD� UHYHDOV� WKDW�PDNLQJ� FXVWRPHU�D�SDUW�RI� FR�FUHDWLRQ�KDV� EHFRPH�

GLIILFXOW� DQG�PDWFKLQJ� WKH� QHHGV� RI� WKH� FXVWRPHU� ZLWK� WKH� FRPSDQ\� RIIHULQJ� LV� EHFRPLQJ�

FKDOOHQJLQJ�GD\�E\�GD\�EXW�EH\RQG�DQ\�GRXEW�WKHUH�DUH�PRUH�DYHQXHV�WR�UHDFK�FXVWRPHU�WKDQ�

ZKDW�WKHLU�ZHUH�HDUOLHU���



ϵϭ

7DEOH �����'HVFULSWLYH�VWDWLVWLFV�UHVXOWV�IRU�9DOXH�3URSRVLWLRQ�

6�1R� 6WDWHPHQWV� 0HGLDQ 0RGH

93� 7KH�FRQYHQLHQFH�LQ�SURGXFW�6HUYLFH�KDQGOLQJ�KDV�LQFUHDVHG � �

93� 7KH�SURGXFW�VHUYLFH�RXWORRN�KDV�LPSURYHG�PDNLQJ�LW�PRUH�

DSSHDOLQJ�IRU�WKH�FXVWRPHUV

� �

93� 0HDQLQJIXO�QHZ�ZD\V�RI�GLIIHUHQWLDWLQJ�WKH�SURGXFW���VHUYLFH�

KDYH�HPHUJHG

� �

93� &UHDWHG�PRUH�863¶V�IRU�SURGXFWV�RU�VHUYLFHV � �

93� +DV�UHGXFHG�WKH�WLPH�RI�GHOLYHU\� � �

93� ,QIRUPDWLRQ�UHJDUGLQJ�3URGXFWV�6HUYLFHV�LV�UHDGLO\�DYDLODEOH� � �

93� +DYH�KHOSHG�LQ�DGGLQJ�PRUH�IHDWXUHV�WR�WKH�RIIHULQJV � �

93� +DYH�VLPSOLILHG�WKH�SURFHVV�RI�DFTXLULQJ�WKH�SURGXFW��VHUYLFH � �

93� +DYH�LQFUHDVHG�WKH�HDVH�RI�XVH� � �

93�� +DV�UHGXFHG�WKH�RYHUDOO�FRVW�IRU�WKH�FXVWRPHU� � �

93�� ,QFUHDVHG�WKH�QXPEHU�RI�YDOXH�DGGHG�VHUYLFHV�D�FXVWRPHU�

JHWV

� �

93�� 2YHUDOO�TXDOLW\�RI�WKH�RIIHULQJ�KDV�LPSURYHG� � �

93�� +DYH�PDGH�SURGXFWV�DQG�VHUYLFHV�DFFHVVLEOH�WR�D�ZLGHU�EDVH�

RI�FXVWRPHUV

� �

93�� ([FOXVLYLW\�RI�WKH�RIIHULQJ�KDV�LQFUHDVHG � �

93�� 0RUH�DYHQXHV�WR�HVWDEOLVK�UHODWLRQVKLS�ZLWK�FXVWRPHUV�KDYH�

EHHQ�FUHDWHG

� �

93�� +DYH�PDGH�FXVWRPHU�DV�D�SDUW�RI�&R� FUHDWLRQ�SURFHVV � �

93�� 0DWFKLQJ�WKH�QHHGV�RI�FXVWRPHU�ZLWK�WKH�FRPSDQ\�RIIHULQJV�

KDYH�EHFRPH�HDVLHU

� �

93�� 0RUH�$YHQXHV�WR�SDVV�RQ�EHQHILWV�WR�WKH�FXVWRPHU�FUHDWLQJ�D�

ZLQ�ZLQ�VLWXDWLRQ�IRU�ERWK

� �
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�������$VVHWV�DQG�&DSDELOLWLHV�

7KH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�WKH�DVVHWV�DQG�FDSDELOLWLHV�KDYH�EHHQ�PHDVXUHG�E\����LWHPV��

7KH�UHVXOWV�UHYHDO�WKDW�LQ�JHQHUDO�DFURVV�DOO�WKH�VHYHQ�LQGXVWULHV�UHVSRQGHQWV�VHHP�WR�GLVDJUHH�

ZLWK�WKH�QRWLRQ�WKDW�WHFKQRORJ\�KDV�GHFUHDVHG�WKH�QXPEHU�RI�SHRSOH�ZRUNLQJ�LQ�RUJDQL]DWLRQV�

EXW�EH\RQG�DQ\�GRXEW�WKH�PHGLDQ�DQG�PRGH�YDOXHV�LQGLFDWH�WKDW�WKH�VNLOO�VHW�DQG�HIILFLHQF\�RI�

WKH�SHRSOH�KDV�LQFUHDVHG��7KH�UHVXOWV�KLJKOLJKW�WHFKQRORJLFDO�GHYHORSPHQWV�KDYH�FUHDWHG�PRUH�

FKDQQHOV� IRU� UHDFKLQJ� WKH� FXVWRPHU� WKHUHE\�PDNLQJ� FKDQQHOV�PRUH� UHVSRQVLYH� WR� FXVWRPHU�

UHTXLUHPHQWV�� 5HVSRQGHQWV� DOVR� DJUHH� WKDW� QHZ� DQG� UHOLDEOH� LQIRUPDWLRQ� VRXUFHV� KDYH�

HPHUJHG�DV�D�UHVXOW�RI�WHFKQRORJLFDO�GHYHORSPHQWV��7DEOH�������

7KH�PHDQ� DQG�PRGH� VWDWLVWLFV DOVR� VXJJHVWV� WKDW� QHZ�RSSRUWXQLWLHV� IRU� WKH� GHYHORSPHQW� RI�

SDWHQWV�KDYH�HPHUJHG�ZKHUHDV�WKHUH�LV�QRW�PXFK�FODULW\�DV�ZHDWKHU�WHFKQRORJ\�KDV�UHVXOWHG�LQ�

PRUH� LQIULQJHPHQW� RI� SDWHQWV� DQG� ZHDWKHU� LW� KDV� PDGH� WUDGH� VHFUHWV� DYDLODEOH�� 7KH�

UHVSRQGHQWV�VHHP�WR�DJUHH�WKDW�DFURVV�DOO� WKH�VHYHQ�LQGXVWULHV� WHFKQRORJ\�KDV�IDFLOLWDWHG�WKH�

GHYHORSPHQW� RI� LQWHOOHFWXDO� FDSLWDO�� � )LQDOO\� WKH� VWDWLVWLFV� UHYHDOV� WKDW� FDSLWDO� EDUULHUV� LQ�

EXVLQHVV�KDYH�QRW�EHHQ�UHPRYHG�WKDW�PXFK�ZLWK�WKH�WHFKQRORJLFDO�GHYHORSPHQWV��

7DEOH �����'HVFULSWLYH�6WDWLVWLFV�UHVXOWV�IRU�$VVHWV�	�&DSDELOLWLHV���

6�1R� 6WDWHPHQWV� 0HGLDQ 0RGH

$&� 1XPEHU� RI� SHRSOH� ZRUNLQJ� LQ� WKH� RUJDQL]DWLRQ� KDV� JRQH�

GRZQ�ZLWKRXW�DIIHFWLQJ�SURGXFWLYLW\

� �

$&� 6NLOO�VHW�RI�WKH�HPSOR\HHV�KDV�LPSURYHG�RYHU�WKH�SHULRG � �

$&� (IILFLHQF\�RI�WKH�SHRSOH�KDV�LQFUHDVHG � �

$&� 7HFKQRORJ\�XVHG�LV�EHFRPLQJ�REVROHWH�TXLFNO\ � �

$&� )DFLOLWLHV�KDYH�EHFRPH�HIILFLHQW � �

$&� &RRUGLQDWLQJ�GLVWULEXWLRQ�FKDQQHOV�KDYH�EHFRPH�HDV\ � �

$&� +DV�FUHDWHG�PRUH�FKDQQHOV�IRU�UHDFKLQJ�WKH�FXVWRPHU � �

$&� &KDQQHOV� KDYH� EHFRPH� PRUH� UHVSRQVLYH� WR� FXVWRPHU�

UHTXLUHPHQWV

� �

$&� 0RUH�HIILFLHQW�SURGXFW�OLQHV�KDYH�EHHQ�FUHDWHG � �

$&�� 5HOLDEOH�LQIRUPDWLRQ�VRXUFHV�KDYH�HPHUJHG � �
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$&�� 1HZ�LQIRUPDWLRQ�VRXUFHV�KDYH�HPHUJHG � �

$&�� %UDQG�YLVLELOLW\�KDV�LPSURYHG � �

$&�� 3URFHVVHV�KDYH�EHFRPH�PRUH�VWUHDPOLQHG� � �

$&�� )DFLOLWDWHV�NQRZOHGJH�VKDULQJ�ZLWKLQ�WKH�RUJDQL]DWLRQ � �

$&�� 2SSRUWXQLWLHV�IRU�GHYHORSPHQW�RI�3DWHQWV� � �

$&�� 0RUH�LQIULQJHPHQW�RI�SDWHQWV � �

$&�� 0DGH�WUDGH�VHFUHWV�DFFHVVLEOH� � �

$&�� +DV�IDFLOLWDWHG�GHYHORSPHQW�RI�LQWHOOHFWXDO�FDSLWDO � �

$&�� %HWWHU�GHOLYHU\�V\VWHPV � �

$&�� &DSLWDO� %DUULHUV� LQ� EXVLQHVV� KDYH� EHHQ� UHGXFHG� WR� D� JUHDW�

H[WHQW

� �

������(FRQRPLF�/RJLF

7KH�HFRQRPLF�ORJLF�RU DV VRPH�UHVHDUFKHUV�OLNH�WR�FDOO�LW�DV UHYHQXH�ORJLF�KDV�EHHQ�PHDVXUHG

XVLQJ����LWHPV� (FRQRPLF�/RJLF�PDLQO\�FRYHUV�KRZ�WKH�ILUP�JHQHUDWHV�UHYHQXH�DQG�LWV�FRVW�

VWUXFWXUH� IRU�GHOLYHULQJ� YDOXH�SURSRVLWLRQ��7KH�PHDQ�DQG�PRGH� VWDWLVWLFV� �7DEOH������ UHYHDO�

WKDW� WHFKQRORJLFDO� GHYHORSPHQWV� KDYH� UHGXFHG� WKH�ZRUNLQJ� FDSLWDO� UHTXLUHPHQWV�� 1HZ� DQG�

H[LVWLQJ�PHWKRGV�RI�SD\PHQW�KDYH�HPHUJHG� 7KH�UHVXOWV�UHYHDO�WKDW�DOWKRXJK�IL[HG�FRVW�KDYH�

UHGXFHG�DV�D�UHVXOW�RI�WHFKQRORJLFDO�GHYHORSPHQWV�EXW�UHVSRQGHQWV�GRQ¶W�IHHO�WKH�VDPH�DERXW�

YDULDEOH�FRVWV��:KHQ�HFRQRPLHV�RI�VFDOH�LV�FRQFHUQHG��WKH�UHVXOWV�UHYHDO�WKDW�LW¶V�VWLOO�D�KLJKO\�

UHOHYDQW� SKHQRPHQRQ� LQ� EXVLQHVV� DQG� KDV� QRW� EHFRPH� LUUHOHYDQW� GXH� WR� WHFKQRORJLFDO�

GHYHORSPHQWV��2Q�RWKHU�KDQG�H[LVWLQJ�SURGXFWLRQ�IDFLOLWLHV�KDYH�EHHQ�XVHG�IRU�PDQ\�SXUSRVHV�

WKDW� PHDQV� VFRSH� IRU� HFRQRPLHV� RI� VFDOH� KDYH� LQFUHDVHG�� 7KH�PHGLDQ� DQG�PRGH� VWDWLVWLFV�

UHYHDOV�UHVSRQGHQWV�DUH�QRW�VXUH�DERXW�WKH�LQIOXHQFH�RI�WHFKQRORJ\�LQ�OHQGLQJ�DQG�OLFHQVLQJ��

7KH� WHFKQRORJLFDO� GHYHORSPHQWV� KDYH� DOVR� EURXJKW�PRUH� RSWLRQV� IRU� UHYHQXH� VKDULQJ�� 7KH�

GDWD�DOVR�UHYHDOV�WKDW�WHFKQRORJLFDO�GHYHORSPHQWV�KDYH�LQFUHDVHG�WKH�SURILW�PDUJLQV�EXW�KDYH�

QRW�UHGXFHG�WKH�ULVN�DVVRFLDWHG�LQ�EXVLQHVV��)XUWKHU�WKH�UHVXOWV�UHYHDO�WKDW�DOWKRXJK�RSHUDWLRQV�
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FRVWV�KDYH�JRQH�GRZQ�EXW�PDLQWHQDQFH�FRVWV�KDYH�QRW IROORZHG�WKH�VLPLODU�WUHQG��)LQDOO\�WKH�

GHVFULSWLYH�VWDWLVWLFV�UHYHDOV�WKDW�PDUJLQV�LQ�HDFK�UHYHQXH�VRXUFH�KDYH�QRW�LQFUHDVHG��

7DEOH �����'HVFULSWLYH�6WDWLVWLFV�IRU�(FRQRPLF�/RJLF�RI�WKH�)LUP

6�1R� 6WDWHPHQWV� 0HGLDQ 0RGH

(/� :RUNLQJ�FDSLWDO�UHTXLUHPHQWV�KDYH�EHHQ�JUHDWO\�UHGXFHG � �

(/� 1HZ�PHWKRGV�RI�SD\PHQW�KDYH�HPHUJHG � �

(/� ([LVWLQJ�PHWKRGV�RI�SD\PHQW�KDYH�LPSURYHG � �

(/� )L[HG�FRVWV�LQ�EXVLQHVVHV�KDYH�GHFUHDVHG � �

(/� 9DULDEOH�FRVWV�KDYH�GHFUHDVHG � �

(/� (FRQRPLHV�RI�VFDOH�KDV�EHFRPH�LUUHOHYDQW � �

(/� ([LVWLQJ� SURGXFWLRQ� IDFLOLWLHV� DUH� EHLQJ� XVHG� IRU� PDQ\�

SXUSRVHV

� �

(/� &RQYHQLHQFH�LQ�DVVHW�VDOH�KDV�LQFUHDVHG � �

(/� )DFLOLWDWHV�OHQGLQJ � �

(/�� (DVH�LQ�/LFHQVLQJ � �

(/�� 1HZ�ORZ�FRVW�DYHQXHV�IRU�DGYHUWLVHPHQW�KDYH�EHHQ�FUHDWHG � �

(/�� 0RUH�RSWLRQV�IRU�UHYHQXH�VKDULQJ�DUH�DYDLODEOH � �

(/�� 1HZ�SULFLQJ�PRGHOV�KDYH�HPHUJHG�ZKLFK�ZHUH�QRW�H[LVWHQW�

HDUOLHU

� �

(/�� 1RYHO�UHYHQXH�VRXUFHV�KDYH�HPHUJHG � �

(/�� ,QFUHDVHG�WKH��SURILW�PDUJLQV � �

(/�� 5HGXFHG�WKH�ULVNV�DVVRFLDWHG�LQ�WKH�EXVLQHVV � �

(/�� 2SHUDWLRQV�FRVW�KDYH�JRQH�GRZQ � �

(/�� 0DLQWHQDQFH�FRVWV�KDYH�JRQH�GRZQ � �

(/�� 0DUJLQV�LQ�HDFK�UHYHQXH�VRXUFH�KDYH�LQFUHDVHG � �



ϵϱ

������$FWRUV�LQ�%XVLQHVV�1HWZRUNV

7KH�ODVW�VXE�FRQVWUXFW�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�ZKLFK�LV�DFWRUV�LQ�EXVLQHVV�QHWZRUN�KDV�

EHHQ�PHDVXUHG� XVLQJ� ��� LWHPV�� � 7KH� LQVSHFWLRQ� RI� WKH� UHVXOWV� LQ� WKH� WDEOH ���� UHYHDOV WKDW�

WHFKQRORJLFDO�GHYHORSPHQWV�KDYH�QRW�RQO\�LPSURYHG�WKH�UHODWLRQVKLS�ZLWK�VXSSOLHUV�EXW�DOVR�

ZLWK� WKH� FXVWRPHUV� DQG� KDYH� LQFUHDVHG� WKH DFFHVV� WR� ODUJH� QXPEHU� RI� FXVWRPHUV�� 7KH�

LGHQWLILFDWLRQ� RI� VXSSOLHUV� KDYH� EHFRPH� UHODWLYHO\� HDV\� DQG� KDV� UHGXFHG� WKH� ULVN� LQ� SDUWQHU�

VHOHFWLRQ�� 5HVSRQGHQWV� VHHP� WR� XQDQLPRXVO\� DJUHH� WKDW� WHFKQRORJLFDO� GHYHORSPHQWV� KDYH�

KHOSHG� ILUPV� WR� IRFXV� PRUH� RQ� WKHLU� FRUH� DFWLYLWLHV�� )XUWKHU� WKH� FRPPXQLFDWLRQ� DQG�

FRRUGLQDWLRQ�ZLWK� SDUWQHUV� KDYH� DOVR� LPSURYHG�� 7KH�PHDQ� DQG�PRGH� VWDWLVWLFV� DOVR� UHYHDOV�

WKDW�WHFKQRORJ\�KDV�IDFLOLWDWHG�WUXVW�EHWZHHQ�QHWZRUN�PHPEHUV�ZKLFK�KDV�KHOSHG�LQ�FXVWRPHU�

UHWHQWLRQ�DQG�ILQDOO\�WKHUH�DUH�PRUH�RSWLRQV�WR�FUHDWH�QHZ�YDOXH�QHWZRUNV�

7DEOH������'HVFULSWLYH�6WDWLVWLFV�IRU�$FWRV�LQ�%XVLQHVV�1HWZRUNV��

6�1R� 6WDWHPHQWV� 0HGLDQ 0RGH

$%� 5HODWLRQVKLS�ZLWK�VXSSOLHUV�KDV�LPSURYHG � �

$%� 5HODWLRQVKLS�ZLWK�FXVWRPHUV�KDV�VWUHQJWKHQHG � �

$%� +DV LQFUHDVHG�DFFHVV�WR�ODUJH�QXPEHU�RI�FXVWRPHUV � �

$%� 1XPEHU�RI�FKDQQHO�PHPEHUV�KDYH�GHFUHDVHG � �

$%� $ELOLW\�WR�FUHDWH�PHDQLQJIXO�SDUWQHUVKLSV�KDV�LQFUHDVHG � �

$%� %HWWHU�SRVW�SXUFKDVH�FXVWRPHU�VXSSRUW � �

$%� ,GHQWLILFDWLRQ�RI�VXSSOLHU�KDYH�EHFRPH�HDV\ � �

$%� 5HGXFWLRQ�RI�ULVN�LQ�SDUWQHU�VHOHFWLRQ � �

$%� +DV�KHOSHG�ILUPV�WR�IRFXV�RQ�FRUH�DFWLYLWLHV � �

$%�� &RRUGLQDWLRQ�ZLWK�SDUWQHUV�KDV�LPSURYHG � �

$%�� &RPPXQLFDWLRQ�ZLWK�SDUWQHUV�KDV�LPSURYHG � �

$%�� 0RUH�RSWLRQV�IRU�NQRZOHGJH�VKDULQJ � �

$%�� 0RUH�RSWLRQV�IRU�WKH�DFTXLVLWLRQV�RI�GDWD � �

$%�� 5HGXFWLRQ�RI�ULVN�LQ�GHYHORSLQJ�QHZ�PDUNHWV � �



ϵϲ

$%�� )DFLOLWDWHV�WUXVW�EHWZHHQ�QHWZRUN�PHPEHUV� � �

$%�� )DFLOLWDWHV�&XVWRPHU�UHWHQWLRQ � �

$%�� 0RUH�RSSRUWXQLWLHV�WR�FUHDWH�QRYHO�YDOXH�QHWZRUNV � �

����+<327+(6,6�9$/,'$7,21

)URP�WKH�GHWDLOHG�DQG�LQ�GHSWK�OLWHUDWXUH�UHYLHZ��EXVLQHVV�PRGHO�ZDV�GHFRPSRVHG�LQWR�IRXU�

VHW� RI� FRPSRQHQWV� RU� HOHPHQWV�� 7KHUHIRUH� IRXU� K\SRWKHVLV� ZHUH� IUDPHG� WR� DQDO\VH� WKH�

LQIOXHQFH� RI� WHFKQRORJ\� RQ� EXVLQHVV�PRGHO� LQQRYDWLRQ�� 7KH� DQDO\VLV� RI� WKH� GDWD�ZDV� GRQH�

XVLQJ�)DFWRU�$QDO\VLV�DQG�&KL�6TXDUH�WHVW���

+��� 7KHUH LV� QR� VLJQLILFDQW� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� )LUP¶V� YDOXH�

3URSRVLWLRQ��

7KH� UHVHDUFK� LQVWUXPHQW�PHDVXULQJ� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� ILUP¶V�

YDOXH�SURSRVLWLRQ�KDV�PXOWLSOH�GHSHQGHQW�YDULDEOHV��5HVHDUFKHUV� DGYRFDWH� WKDW� WKLV�SUREOHP�

FDQ�EH�VROYHG�E\�HLWKHU�WDNLQJ�WKH�FRPPXWHG�VFRUHV�RU�WKH�IDFWRULDO�VFRUHV�RI�WKH�GHSHQGHQW�

YDULDEOHV�� $FFRUGLQJ� WR� 'L6WHIDQR HW�DO�� ������� WDNLQJ� IDFWRULDO� VFRUHV� LV� PRUH� YDOLG� DQG�

UHOLDEOH� SURFHGXUH� WKDQ� VLPSO\� WDNLQJ� WKH� FRPPXWHG� VFRUHV�� 7KHUHIRUH� WKLV� VWXG\� KDV�

FDOFXODWHG�IDFWRULDO�VFRUHV�E\�FRQGXFWLQJ�IDFWRU�DQDO\VLV�RQ�WKH�YDOXH�SURSRVLWLRQ��

)DFWRU�$QDO\VLV

)DFWRU� DQDO\VLV�ZDV� UXQ� VHYHUDO� WLPHV�RQ� WKH�GDWD� VHW�ZLWK� WKH� DLP�RI� LPSURYLQJ� WKH� IDFWRU�

VWUXFWXUH� VR� DV� WR� JHW� D� PDWUL[� ZLWK� PXFK� FOHDU� ORDGLQJV�� 5HVHDUFKHU� KDV� XVHG� SULQFLSDO�

FRPSRQHQW�PDWUL[� DQG� IRU� URWDWLRQ�YDULPD[�KDV�EHHQ�XVHG�DV� LQWHU� IDFWRU� FRUUHODWLRQV�ZHUH�

IRXQG�RXW� WR�EH� LQVLJQLILFDQW��$FFRUGLQJ� WR�7DEDFKQLFN 	 )LGHOO�� �������DQG��+XWFKHVRQ�	

6RIURQLRX�� ������� WKH� PLQLPXP� .DLVHU�0H\HU�2ONLQ� �.02� IRU� D� JRRG� IDFWRU� VWUXFWXUH�

VKRXOG�EH�������$IWHU�UXQQLQJ�WKH�IDFWRU�DQDO\VLV�.02�YDOXH�IRU�YDOXH�SURSRVLWLRQ�ZDV�IRXQG�

RXW� WR� EH� ����� �7DEOH� �����ZKLFK� VLJQLILHV� D� YHU\� JRRG� IDFWRU� VWUXFWXUH��2Q� WKH� RWKHU� KDQG�

%DUWOHWW¶V�WHVW�RI�VSKHULFLW\ VKRZHG�D�QHJOLJLEOH�OHYHO�RI�VLJQLILFDQFH��7KHUHIRUH�DFFRUGLQJ�WR�

ERWK�WKH�PHDVXUHV�ZH�FDQ�SURFHHG�ZLWK�WKH�IDFWRU�DQDO\VLV��



ϵϳ

7DEOH�������.02�DQG�%DUWOHWW
V�7HVW

.DLVHU�0H\HU�2ONLQ� 0HDVXUH� RI� 6DPSOLQJ�
$GHTXDF\�

����

V%DUWOHWW
V� 7HVW� RI�
6SKHULFLW\

$SSUR[��&KL�6TXDUH ��������

'I ���

6LJ�
����

$�WRWDO�RI����������YDULDQFH�ZDV�H[SODLQHG�E\�WKUHH�IDFWRUV��7DEOH�������7KLV�KLJKOLJKWV�WKDW�

D� WKUHH IDFWRU�PRGHO� LV� DVVRFLDWHG�ZLWK� WKH�SHUFHQWDJH�RI� FRPPRQ�YDULDQFH�RI���������7KH�

ILUVW�IDFWRU�FRQVLVWV�RI���LWHPV��VHFRQG���LWHPV�DQG�WKLUG�FRQVLVWHG�RI���LWHPV��



ϵϴ

7DEOH������,WHP�&RPPXQDOLWLHV

,QLWLDO ([WUDFWLRQ

93���7KH�FRQYHQLHQFH�LQ�SURGXFW�6HUYLFH�KDQGOLQJ�KDV�LQFUHDVHG ����� ����

93���7KH�SURGXFW�VHUYLFH�RXWORRN�KDV�LPSURYHG�PDNLQJ�LW�PRUH�

DSSHDOLQJ�IRU�WKH�FXVWRPHUV

����� ����

93���0HDQLQJIXO�QHZ�ZD\V�RI�GLIIHUHQWLDWLQJ�WKH�SURGXFW���VHUYLFH�KDYH�

HPHUJHG

����� ����

93���&UHDWHG�PRUH�863¶V�IRU�SURGXFWV�RU�VHUYLFHV ����� ����

93���+DV�UHGXFHG�WKH�WLPH�RI�GHOLYHU\ ����� ����

93���,QIRUPDWLRQ�UHJDUGLQJ�3URGXFWV�6HUYLFHV�LV�UHDGLO\�DYDLODEOH� ����� ����

93���+DYH�KHOSHG�LQ�DGGLQJ�PRUH�IHDWXUHV�WR�WKH�RIIHULQJV ����� ����

93�� +DYH�LQFUHDVHG�WKH�HDVH�RI�XVH ����� ����

93����+DV�UHGXFHG�WKH�RYHUDOO�FRVW�IRU�WKH�FXVWRPHU ����� ����

93����,QFUHDVHG�WKH�QXPEHU�RI�YDOXH�DGGHG�VHUYLFHV�D�FXVWRPHU�JHWV ����� ����

93����2YHUDOO�TXDOLW\�RI�WKH�RIIHULQJ�KDV�LPSURYHG ����� ����

93����+DYH�PDGH�SURGXFWV�DQG�VHUYLFHV�DFFHVVLEOH�WR�D�ZLGHU�EDVH�RI�

FXVWRPHUV

����� ����

93����0RUH�DYHQXHV�WR�HVWDEOLVK�UHODWLRQVKLS�ZLWK�FXVWRPHUV�KDYH�EHHQ�

FUHDWHG

����� ����

93����+DYH�PDGH�FXVWRPHU�DV�D�SDUW�RI�&R� FUHDWLRQ�SURFHVV ����� ����

93����0DWFKLQJ�WKH�QHHGV�RI�FXVWRPHU�ZLWK�WKH�FRPSDQ\�RIIHULQJV�

KDYH�EHFRPH�HDVLHU

����� ����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�



ϵϵ

&RPPXQDOLWLHV

7KH� SURSRUWLRQ� RI� FRPPRQ� YDULDQFH� ZLWKLQ� D� YDULDEOH� LV� NQRZQ� DV� FRPPXQDOLW\� �)LHOG��

�������7KH�SULQFLSDO�FRPSRQHQW�PDWUL[�XVHG� LQ� WKLV� VWXG\�ZRUNV�RQ�D�FRPPRQ�DVVXPSWLRQ�

WKDW� DOO� WKH� YDULDQFH� LV� FRPPRQ�� 7KLV� LV� WKH� UHDVRQ� ZK\� EHIRUH� H[WUDFWLRQ� DOO� WKH�

FRPPXQDOLWLHV�DUH����7DEOH�������� �7KH�FRPPXQDOLWLHV�UDQJH�IURP������WR������VLJQLI\LQJ�D�

JRRG� IDFWRU� VWUXFWXUH�� 7KH� DYHUDJH� RI� FRPPXQDOLWLHV� FDQ� DOVR� EH� IRXQG� RXW� E\� DGGLQJ� WKH�

QXPEHU�RI�FRPPXQDOLWLHV�DQG�WKHQ�GLYLGLQJ�E\�WKH�QXPEHU�RI�FRPPXQDOLWLHV��7KH�DYHUDJH�RI�

FRPPXQDOLWLHV�FRPHV�RXW�WR�EH������ZKLFK�LV�DJDLQ�VDWLVIDFWRU\��



ϭϬϬ

7DEOH������7RWDO�9DULDQFH�([SODLQHG

&RPSRQHQW ,QLWLDO�(LJHQYDOXHV ([WUDFWLRQ�6XPV�RI�6TXDUHG�/RDGLQJV 5RWDWLRQ�6XPV�RI�6TXDUHG�/RDGLQJV

7RWDO ��RI�9DULDQFH &XPXODWLYH�� 7RWDO ��RI�9DULDQFH &XPXODWLYH�� 7RWDO ��RI�9DULDQFH &XPXODWLYH��

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

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

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

� ���� ����� ������

� ���� ����� ������

� ���� ����� ������

� ���� ����� ������

� ���� ����� ������

� ���� ����� ������

�� ���� ����� ������

�� ���� ����� ������

�� ���� ����� ������

�� ���� ����� ������

�� ���� ����� ������

�� ���� ����� �������

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�



ϭϬϭ

7DEOH�����&RPSRQHQW�0DWUL[D

&RPSRQHQW

� � �

93���7KH�FRQYHQLHQFH�LQ�SURGXFW�6HUYLFH�KDQGOLQJ�KDV�LQFUHDVHG ���� �����

93���7KH�SURGXFW�VHUYLFH�RXWORRN�KDV�LPSURYHG�PDNLQJ�LW�PRUH�

DSSHDOLQJ�IRU�WKH�FXVWRPHUV

����

93���0HDQLQJIXO�QHZ�ZD\V�RI�GLIIHUHQWLDWLQJ�WKH�SURGXFW���VHUYLFH�

KDYH�HPHUJHG

����

93���&UHDWHG�PRUH�863¶V�IRU�SURGXFWV�RU�VHUYLFHV ����

93���+DV�UHGXFHG�WKH�WLPH�RI�GHOLYHU\ ����

93���,QIRUPDWLRQ�UHJDUGLQJ�3URGXFWV�6HUYLFHV�LV�UHDGLO\�DYDLODEOH� ����

93���+DYH�KHOSHG�LQ�DGGLQJ�PRUH�IHDWXUHV�WR�WKH�RIIHULQJV ����

93���+DYH�LQFUHDVHG�WKH�HDVH�RI�XVH ����

93����+DV�UHGXFHG�WKH�RYHUDOO�FRVW�IRU�WKH�FXVWRPHU ����

93����,QFUHDVHG�WKH�QXPEHU�RI�YDOXH�DGGHG�VHUYLFHV�D�FXVWRPHU�

JHWV

����

93����2YHUDOO�TXDOLW\�RI�WKH�RIIHULQJ�KDV�LPSURYHG ����

93����+DYH�PDGH�SURGXFWV�DQG�VHUYLFHV�DFFHVVLEOH�WR�D�ZLGHU�EDVH�

RI�FXVWRPHUV

���� ����

93����0RUH�DYHQXHV�WR�HVWDEOLVK�UHODWLRQVKLS�ZLWK�FXVWRPHUV�KDYH�

EHHQ�FUHDWHG

���� ����

93����+DYH�PDGH�FXVWRPHU�DV�D�SDUW�RI�&R� FUHDWLRQ�SURFHVV ����

93����0DWFKLQJ�WKH�QHHGV�RI�FXVWRPHU�ZLWK�WKH�FRPSDQ\�RIIHULQJV�

KDYH�EHFRPH�HDVLHU

����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�

D����FRPSRQHQWV�H[WUDFWHG�

7KH� 6366� RXWSXW� EHIRUH� URWDWLRQ� LQ� WKH� WDEOH� ���� VKRZV� WKH� FRPSRQHQW�PDWUL[�� 7KH� EODQN�

VSDFHV�LQ�WKH�PDWUL[�DUH�EHFDXVH�UHVHDUFKHUV�KDYH�VXSUHVVHG�DOO�WKH�ORDGLQJ�EHORZ����WR�JHW�D�

PDWUL[�ZLWK�KLJK�ORDGLQJV��$OWKRXJK�WKH�PDWUL[�LV�QRW�WKDW�LPSRUWDQW�IRU�LQWHUSUHWDWLRQ�EXW�LW�

VLJQLILHV� WKDW� EHIRUH� URWDWLRQ�PRVW� RI� WKH� YDULDEOHV� ORDG� LQ� WKH� ILUVW� IDFWRU��7KLV� LV� WKH� YHU\�

UDWLRQDOH�ZK\�LW�DFFRXQWV�IRU�PRVW�RI�WKH�YDULDQFH��7DEOH�������



ϭϬϮ

5RWDWHG� FRPSRQHQW� PDWUL[� KDV� EHHQ� XVHG� WR� FODVVLI\� WKH� LWHPV� XQGHU� WKUHH� IDFWRUV �7DEOH�

�����$FFRUGLQJ� WR�.DUDWHSH HW�DO��� ������� WKH� OHDVW�FXW�RII�QRUP�IRU� UHPRYDO�RI� LWHPV� LV� WKH�

IDFWRU�ORDGLQJ�!�����

7DEOH������5RWDWHG�&RPSRQHQW�0DWUL[D

&RPSRQHQW

� � �

93��� 7KH� FRQYHQLHQFH� LQ� SURGXFW�6HUYLFH� KDQGOLQJ� KDV�

LQFUHDVHG

����

93���7KH�SURGXFW�VHUYLFH�RXWORRN�KDV�LPSURYHG�PDNLQJ�

LW�PRUH�DSSHDOLQJ�IRU�WKH�FXVWRPHUV

����

93��� 0HDQLQJIXO� QHZ� ZD\V� RI� GLIIHUHQWLDWLQJ� WKH�

SURGXFW���VHUYLFH�KDYH�HPHUJHG

93���&UHDWHG�PRUH�863¶V�IRU�SURGXFWV�RU�VHUYLFHV ���� ����

93���+DV�UHGXFHG�WKH�WLPH�RI�GHOLYHU\ ����

93���,QIRUPDWLRQ�UHJDUGLQJ�3URGXFWV�6HUYLFHV�LV�UHDGLO\�

DYDLODEOH�

����

93��� +DYH� KHOSHG� LQ� DGGLQJ� PRUH� IHDWXUHV� WR� WKH�

RIIHULQJV

����

93���+DYH�LQFUHDVHG�WKH�HDVH�RI�XVH ����

93����+DV�UHGXFHG�WKH�RYHUDOO�FRVW�IRU�WKH�FXVWRPHU ����

93���� ,QFUHDVHG� WKH� QXPEHU� RI� YDOXH� DGGHG� VHUYLFHV� D�

FXVWRPHU�JHWV

����

93����2YHUDOO�TXDOLW\�RI�WKH�RIIHULQJ�KDV�LPSURYHG ����

93����+DYH�PDGH�SURGXFWV�DQG�VHUYLFHV�DFFHVVLEOH�WR�D�

ZLGHU�EDVH�RI�FXVWRPHUV

����

93���� 0RUH� DYHQXHV� WR� HVWDEOLVK� UHODWLRQVKLS� ZLWK�

FXVWRPHUV�KDYH�EHHQ�FUHDWHG

����

93���� +DYH� PDGH� FXVWRPHU� DV� D� SDUW� RI� &R� FUHDWLRQ�

SURFHVV

����

93���� 0DWFKLQJ� WKH� QHHGV� RI� FXVWRPHU� ZLWK� WKH�

FRPSDQ\�RIIHULQJV�KDYH�EHFRPH�HDVLHU

�����



ϭϬϯ

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV��

5RWDWLRQ�0HWKRG��9DULPD[�ZLWK�.DLVHU�1RUPDOL]DWLRQ�D

D� 5RWDWLRQ�FRQYHUJHG�LQ���LWHUDWLRQV�

)DFWRU�1DPLQJ��7KH�LQWHUSUHWDWLRQ�RI�WKH�IDFWRUV��WKHLU�LQWHUSUHWHG�QDPHV�DQG�WKH�LWHPV�XQGHU�

HDFK�IDFWRU�DUH�KLJKOLJKWHG�LQ�WKH�7DEOH���������6FDOLQJ�WKH�LWHPV�PDNHV�SUHWW\�PXFK�FOHDU�RI�

ZKDW�HDFK�IDFWRU�HQWDLOV��5HVHDUFKHU¶V�LQWHUSUHWDWLRQ�RI�WKH�IDFWRUV�LV�VXPPDULVHG�DV�EHORZ�

7DEOH�������([WUDFWHG�)DFWRUV�DQG�WKHLU�,QWHUSUHWDWLRQ�

)DFWRU ,WHPV )DFWRU�1DPH

� &UHDWHG�PRUH�863¶V�IRU�SURGXFWV�RU�VHUYLFHV 9DOXH�&DSWXUH

� +DV�UHGXFHG�WKH�WLPH�RI�GHOLYHU\

� ,QIRUPDWLRQ� UHJDUGLQJ� 3URGXFWV�6HUYLFHV� LV� UHDGLO\�

DYDLODEOH�

� +DYH�KHOSHG�LQ�DGGLQJ�PRUH�IHDWXUHV�WR�WKH�RIIHULQJV

� +DYH�LQFUHDVHG�WKH�HDVH�RI�XVH

� +DV�UHGXFHG�WKH�RYHUDOO�FRVW�IRU�WKH�FXVWRPHU

� 2YHUDOO�TXDOLW\�RI�WKH�RIIHULQJ�KDV�LPSURYHG

� +DYH�PDGH�FXVWRPHU�DV�D�SDUW�RI�&R� FUHDWLRQ�SURFHVV

� 7KH�FRQYHQLHQFH�LQ�SURGXFW�6HUYLFH�KDQGOLQJ�KDV�LQFUHDVHG 9DOXH�&UHDWLRQ

� 7KH�SURGXFW�VHUYLFH�RXWORRN�KDV� LPSURYHG�PDNLQJ� LW�PRUH�

DSSHDOLQJ�IRU�WKH�FXVWRPHUV

� ,QFUHDVHG� WKH� QXPEHU� RI� YDOXH� DGGHG� VHUYLFHV� D� FXVWRPHU�

JHWV

� 0DWFKLQJ�WKH�QHHGV�RI�FXVWRPHU�ZLWK�WKH�FRPSDQ\�RIIHULQJV�

KDYH�EHFRPH�HDVLHU

� +DYH� PDGH� SURGXFWV� DQG� VHUYLFHV� DFFHVVLEOH� WR� D� ZLGHU�

EDVH�RI�FXVWRPHUV

&XVWRPHU�

5HODWLRQVKLSV

� 0RUH� DYHQXHV� WR� HVWDEOLVK� UHODWLRQVKLS� ZLWK� FXVWRPHUV�

KDYH�EHHQ�FUHDWHG



ϭϬϰ

&KL�6TXDUH�7HVW

7KH�DERYH�H[HUFLVH�RI�IDFWRU�DQDO\VLV�ZDV�GRQH�WR�FDOFXODWH�WKH�IDFWRULDO�VFRUHV�DV�WKHUH�ZHUH�

PXOWLSOH�GHSHQGHQW�YDULDEOH��7KH�FRQVWUXFW�RI�YDOXH�SURSRVLWLRQ�ZDV�GLYLGHG�LQWR�WKUHH�PDLQ�

VXE�FRPSRQHQWV� $FFRUGLQJ�WR�'L6WHIDQRHW��DO��������IDFWRULDO�VFRUHV�FDQ�EH�DGGHG�WR�PDNH�

DQDO\VLV�PRUH�PHDQLQJIXO�DQG�VLPSOHU��7KHUHIRUH�WKH�LQGLYLGXDO�IDFWRULDO�VFRUHV�ZHUH�DGGHG�

WR�JHW�D�FRPPRQ�IDFWRULDO�VFRUH�IRU�YDOXH�SURSRVLWLRQ��7KH�GDWD�VHW�FRQWDLQV WZR�FDWHJRULFDO�

LQGHSHQGHQW�JURXSV�DQG�WKH�YDULDEOHV�DUH�PHDVXUHG�DW�WKH�RUGLQDO�DQG�QRPLQDO�VFDOHV��)LHOG��

�������7KHUHIRUH�WKH�GDWD�VHW�VDWLVILHV�DOO�WKH�QHFHVVDU\�FRQGLWLRQV�RI�DSSO\LQJ�WKH�FKL�VTXDUH�

WHVW���

7DEOH�������&KL�6TXDUH�7HVWV

9DOXH 'I $V\PS��6LJ�����VLGHG�

3HDUVRQ�&KL�6TXDUH �������D ��� ����

/LNHOLKRRG�5DWLR ������� ��� ����

/LQHDU�E\�/LQHDU�

$VVRFLDWLRQ

���� � ����

1�RI�9DOLG�&DVHV ���

D������FHOOV����������KDYH�H[SHFWHG�FRXQW�OHVV�WKDQ����7KH�PLQLPXP�H[SHFWHG�FRXQW�LV�����

7KH UHVXOWV� UHYHDO� WKDW�RQH�RI� WKH� DVVXPSWLRQV�KDYH�EHHQ�YLRODWHG�DV�PRUH� WKDQ������FHOOV�

KDYH�H[SHFWHG� FRXQW�PRUH� WKDQ����$FFRUGLQJ� WR�)LHOG� ������� LI� WKLV� DVVXPSWLRQ� LV� YLRODWHG�

UHVHDUFKHUV�KDYH� WR� LJQRUH� WKH�FKL�VTXDUH�YDOXH�DQG�IRFXV�RQ� OLNHOLKRRG�UDWLR� LQVWHDG�ZKLFK�

JLYHV�PRUH�DFFXUDWH�UHVXOWV��7KH�WDEOH�UHYHDOV�WKDW�/LNHOLKRRG�UDWLR� ����������3 ������7DEOH�

�������7KLV�VLJQLILHV�WKDW�WKH�SURSRVHG�K\SRWKHVLV�KDV�QRW�EHHQ�VXSSRUWHG�DV�WKH�3�YDOXH�LV�OHVV�

WKDQ�WKH�OHYHO�RI�VLJQLILFDQFH��7KHUHIRUH�WKH�UHVXOWV�UHYHDO�WKDW�WKHUH�LV�D�VLJQLILFDQW�LQIOXHQFH�

RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�ILUP¶V�YDOXH�SURSRVLWLRQ��



ϭϬϱ

+\SRWKHVLV� +���� 7KHUH� LV� QR� VLJQLILFDQW� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ�

ILUP¶V�DVVHWV�DQG�FDSDELOLWLHV��

7KH� UHVHDUFK� LQVWUXPHQW�PHDVXULQJ� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� ILUP¶V�

DVVHWV�DQG�FDSDELOLWLHV�KDV�PXOWLSOH�GHSHQGHQW�YDULDEOHV��5HVHDUFKHUV�KDYH�DGYRFDWHG�WDNLQJ�

HLWKHU� IDFWRULDO� VFRUHV�RU� WKH�FRPPXWHG�VFRUHV��$FFRUGLQJ� WR�'L6WHIDQR HW�DO�� ������� WDNLQJ�

IDFWRULDO�VFRUHV�LV�PRUH�YDOLG�DQG�UHOLDEOH�SURFHGXUH�WKDQ�VLPSO\�WDNLQJ�WKH�FRPPXWHG�VFRUHV��

7KHUHIRUH� WKLV� VWXG\� KDV� FDOFXODWHG� IDFWRULDO� VFRUHV� E\� FRQGXFWLQJ� IDFWRU� DQDO\VLV� RQ� WKH�

$VVHWV�DQG�&DSDELOLWLHV��

)DFWRU�$QDO\VLV�

6HYHUDO� LOODWLYH� OD\HUV� RI� IDFWRU� DQDO\VLV� ZHUH� UXQ� RQ� WKH� GDWD� DQG� DW� HYHU\� VWDJH�

FRPPXQDOLWLHV�DQG�WRWDO�YDULDQFH�H[SODLQHG�ZHUH�REVHUYHG��)DFWRUV�ZLWK�ORZ�FRPPXQDOLWLHV�

ZHUH�GHOHWHG�ZLWK� WKH�DLP�RI� LPSURYLQJ� WKH� IDFWRU� VWUXFWXUH� VR�DV� WR�JHW� IDFWRUV�ZLWK�PXFK�

FOHDU�ORDGLQJV��$IWHU�VHYHUDO�LWHUDWLRQV�LWHPV�OLNH�$&���$&���DQG�$&���ZHUH�GHOHWHG�DV�WKHLU�

FRPPXQDOLWLHV�ZHUH� OHVV� WKDQ����3ULQFLSDO� FRPSRQHQW�PDWUL[�KDV�EHHQ�XVHG�DQG� VLQFH� LQWHU�

IDFWRU�FRUUHODWLRQV�ZHUH�IRXQG�RXW�WR�EH�LQVLJQLILFDQW�VR�YDULPD[�ZDV�XVHG�IRU�URWDWLRQ���

$FFRUGLQJ�WR�7DEDFKQLFN�	 )LGHOO���������LQ�RUGHU�WR�SURFHHG�DKHDG�ZLWK�IDFWRU�DQDO\VLV�WKH�

GDWD�VHW�VKRXOG�KDYH�D�PLQLPXP�.DLVHU�0H\HU�2ONLQ��.02� RI������7KH�LQVSHFWLRQ�RI�7DEOH�

�������UHYHDOV�WKDW�WKH�.DLVHU�0H\HU�2ONLQ��.02� IRU�$VVHWV�DQG�FDSDELOLWLHV�LV������ZKLFK

LV�ZHOO�RYHU� WKH� UHTXLUHG�QRUP��)XUWKHU� WKH�%DUWOHWW¶V� WHVW�RI� VSKHULFLW\� VKRZHG�D�QHJOLJLEOH�

OHYHO� RI� VLJQLILFDQFH�� 7KHUHIRUH� WKH� UHVXOWV� UHYHDO� WKDW� WKH� VDPSOH� LV� JRRG� WR� JR� IRU� IDFWRU�

DQDO\VLV��

7DEOH�����.02�DQG�%DUWOHWW
V�7HVW

.DLVHU�0H\HU�2ONLQ 0HDVXUH�RI�6DPSOLQJ�$GHTXDF\� ����

%DUWOHWW
V�7HVW�RI�6SKHULFLW\

$SSUR[��&KL�6TXDUH ��������

GI ���

6LJ�
����



ϭϬϲ

,W�ZDV� FOHDU�E\��WK LWHUDWLRQ� WKDW� VL[� IDFWRUV� DFFRXQWHG� IRU����������RI� WKH�YDULDQFH� �7DEOH�

�������7KH� ILUVW� IDFWRU� FRQVLVWV�RI� IRXU� LWHPV�� VHFRQG�RQH�FRQVLVWHG�RI� ILYH� LWHPV�� WKLUG�RQH�

FRQVLVWHG�RI�WKUHH�IDFWRUV��IRXUWK�RQH�FRQVLVWHG�RI�WZR�LWHPV��ILIWK�RQH�FRQVLVWHG�RI�WZR�LWHPV�

DQG�WKH�VL[WK�RQH�KDG�RQO\�RQH�LWHP���

7DEOH������&RPPXQDOLWLHV

,QLWLDO ([WUDFWLRQ

$&���6NLOO�VHW�RI�WKH�HPSOR\HHV�KDV�LPSURYHG�RYHU�WKH�SHULRG ����� ����

$&���(IILFLHQF\�RI�WKH�SHRSOH�KDV�LQFUHDVHG ����� ����

$&���7HFKQRORJ\�XVHG�LV�EHFRPLQJ�REVROHWH�TXLFNO\ ����� ����

$&���)DFLOLWLHV�KDYH�EHFRPH�HIILFLHQW ����� ����

$&���&RRUGLQDWLQJ�GLVWULEXWLRQ�FKDQQHOV�KDYH�EHFRPH�HDV\ ����� ����

$&���+DV�FUHDWHG�PRUH�FKDQQHOV�IRU�UHDFKLQJ�WKH�FXVWRPHU ����� ����

$&���&KDQQHOV�KDYH�EHFRPH�PRUH�UHVSRQVLYH�WR�FXVWRPHU�

UHTXLUHPHQWV

����� ����

$&���0RUH�HIILFLHQW�SURGXFW�OLQHV�KDYH�EHHQ�FUHDWHG ����� ����

$&����5HOLDEOH�LQIRUPDWLRQ�VRXUFHV�KDYH�HPHUJHG ����� ����

$&����%UDQG�YLVLELOLW\�KDV�LPSURYHG ����� ����

$&����3URFHVVHV�KDYH�EHFRPH�PRUH�VWUHDPOLQHG ����� ����

$&����2SSRUWXQLWLHV�IRU�GHYHORSPHQW�RI�3DWHQWV ����� ����

$&����0RUH�LQIULQJHPHQW�RI�SDWHQWV ����� ����

$&����0DGH�WUDGH�VHFUHWV�DFFHVVLEOH ����� ����

$&����+DV�IDFLOLWDWHG�GHYHORSPHQW�RI�LQWHOOHFWXDO�FDSLWDO ����� ����

$&����%HWWHU�GHOLYHU\�V\VWHPV ����� ����

$&����&DSLWDO�%DUULHUV�LQ�EXVLQHVV�KDYH�EHHQ�UHGXFHG�WR�D�

JUHDW�H[WHQW

����� ����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�



ϭϬϳ

&RPPXQDOLWLHV

7KH� SURSRUWLRQ� RI� FRPPRQ� YDULDQFH� ZLWKLQ� D� YDULDEOH� LV� NQRZQ� DV� FRPPXQDOLW\� �)LHOG��

�������7KH�SULQFLSDO�FRPSRQHQW�PDWUL[�XVHG� LQ� WKLV� VWXG\�ZRUNV�RQ�D�FRPPRQ�DVVXPSWLRQ�

WKDW� DOO� WKH� YDULDQFH� LV� FRPPRQ�� 7KLV� LV� WKH� UHDVRQ� ZK\� EHIRUH� H[WUDFWLRQ� DOO� WKH�

FRPPXQDOLWLHV�DUH����7DEOH�������� �7KH�FRPPXQDOLWLHV�UDQJH�IURP������WR������VLJQLI\LQJ�D�

JRRG� IDFWRU� VWUXFWXUH�� 7KH� DYHUDJH� RI� FRPPXQDOLWLHV� FDQ� DOVR� EH� IRXQG� RXW� E\� DGGLQJ� WKH�

QXPEHU�RI�FRPPXQDOLWLHV DQG�WKHQ�GLYLGLQJ�E\�WKH�QXPEHU�RI�FRPPXQDOLWLHV��7KH�DYHUDJH�RI�

FRPPXQDOLWLHV�FRPHV�RXW�WR�EH��������ZKLFK�LV�DJDLQ�VDWLVIDFWRU\��



ϭϬϴ

7DEOH�������7RWDO�9DULDQFH�([SODLQHG

&RPSRQHQW ,QLWLDO�(LJHQYDOXHV ([WUDFWLRQ�6XPV�RI�6TXDUHG�/RDGLQJV 5RWDWLRQ�6XPV�RI 6TXDUHG�/RDGLQJV

7RWDO ��RI�9DULDQFH &XPXODWLYH�� 7RWDO ��RI�9DULDQFH &XPXODWLYH�� 7RWDO ��RI�9DULDQFH &XPXODWLYH��

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

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�



ϭϬϵ

7DEOH������&RPSRQHQW�0DWUL[D

&RPSRQHQW

� � � � � �

$&���6NLOO�VHW�RI�WKH�HPSOR\HHV�KDV�LPSURYHG�

RYHU�WKH�SHULRG

����

$&���(IILFLHQF\�RI�WKH�SHRSOH�KDV�LQFUHDVHG ����

$&���7HFKQRORJ\�XVHG�LV�EHFRPLQJ�REVROHWH�

TXLFNO\

$&���)DFLOLWLHV�KDYH�EHFRPH�HIILFLHQW ����

$&���&RRUGLQDWLQJ�GLVWULEXWLRQ�FKDQQHOV�KDYH�

EHFRPH�HDV\

����

$&���+DV�FUHDWHG�PRUH�FKDQQHOV�IRU�UHDFKLQJ�WKH�

FXVWRPHU

����

$&���&KDQQHOV�KDYH�EHFRPH�PRUH�UHVSRQVLYH�WR�

FXVWRPHU�UHTXLUHPHQWV

���� �����

$&���0RUH�HIILFLHQW�SURGXFW�OLQHV�KDYH�EHHQ�

FUHDWHG

���� �����

$&����5HOLDEOH�LQIRUPDWLRQ�VRXUFHV�KDYH�

HPHUJHG

����

$&����%UDQG�YLVLELOLW\�KDV�LPSURYHG ����

$&����3URFHVVHV�KDYH�EHFRPH�PRUH�VWUHDPOLQHG ����

$&����2SSRUWXQLWLHV�IRU�GHYHORSPHQW�RI�3DWHQWV ���� ����

$&����0RUH�LQIULQJHPHQW�RI�SDWHQWV ����

$&����0DGH�WUDGH�VHFUHWV�DFFHVVLEOH

$&����+DV�IDFLOLWDWHG�GHYHORSPHQW�RI�LQWHOOHFWXDO�

FDSLWDO

����

$&����%HWWHU�GHOLYHU\�V\VWHPV ����

$&����&DSLWDO�%DUULHUV�LQ�EXVLQHVV�KDYH�EHHQ�

UHGXFHG�WR�D�JUHDW�H[WHQW

����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�

D����FRPSRQHQWV�H[WUDFWHG�



ϭϭϬ

7KH�6366�RXWSXW�EHIRUH� URWDWLRQ� LQ� WKH� WDEOH������ VKRZV� WKH�FRPSRQHQW�PDWUL[��7KH�EODQN�

VSDFHV�LQ�WKH�PDWUL[�DUH�EHFDXVH�UHVHDUFKHUV�KDYH�VXSUHVVHG�DOO�WKH�ORDGLQJ�EHORZ����WR�JHW�D�

PDWUL[�ZLWK�KLJK�ORDGLQJV��$OWKRXJK�WKH�PDWUL[�LV�QRW�WKDW�LPSRUWDQW�IRU�LQWHUSUHWDWLRQ�EXW�LW�

VLJQLILHV� WKDW� EHIRUH URWDWLRQ�PRVW� RI� WKH� YDULDEOHV� ORDG� LQ� WKH� ILUVW� IDFWRU��7KLV� LV� WKH� YHU\�

UDWLRQDOH�ZK\�LW�DFFRXQWV�IRU�PRVW�RI�WKH�YDULDQFH��7DEOH��������

5RWDWHG� FRPSRQHQW� PDWUL[� KDV� EHHQ� XVHG� WR� FODVVLI\� WKH� LWHPV� XQGHU� VL[ IDFWRUV �7DEOH�

������$FFRUGLQJ�WR�.DUDWHSH HW�DO����������WKH�OHDVW�FXW�RII�QRUP�IRU�UHPRYDO�RI�LWHPV�LV�WKH�

IDFWRU�ORDGLQJ�!���

7DEOH�������5RWDWHG�&RPSRQHQW�0DWUL[D

&RPSRQHQW

� � � � � �

$&��� 6NLOO� VHW� RI� WKH� HPSOR\HHV� KDV�

LPSURYHG�RYHU�WKH�SHULRG

����

$&��� (IILFLHQF\� RI� WKH� SHRSOH� KDV�

LQFUHDVHG

����

$&��� 7HFKQRORJ\� XVHG� LV� EHFRPLQJ�

REVROHWH�TXLFNO\

����

$&���)DFLOLWLHV�KDYH�EHFRPH�HIILFLHQW ����

$&��� &RRUGLQDWLQJ� GLVWULEXWLRQ�

FKDQQHOV�KDYH�EHFRPH�HDV\

����

$&���+DV� FUHDWHG�PRUH� FKDQQHOV� IRU�

UHDFKLQJ�WKH�FXVWRPHU

����

$&��� &KDQQHOV� KDYH� EHFRPH� PRUH�

UHVSRQVLYH�WR�FXVWRPHU�UHTXLUHPHQWV

����

$&��� 0RUH� HIILFLHQW� SURGXFW� OLQHV�

KDYH�EHHQ�FUHDWHG

����

$&���� 5HOLDEOH� LQIRUPDWLRQ� VRXUFHV�

KDYH�HPHUJHG

����

$&����%UDQG�YLVLELOLW\�KDV�LPSURYHG ����



ϭϭϭ

$&���� 3URFHVVHV� KDYH� EHFRPH�PRUH�

VWUHDPOLQHG

�����

$&����2SSRUWXQLWLHV�IRU�GHYHORSPHQW�

RI�3DWHQWV

����

$&����0RUH�LQIULQJHPHQW�RI�SDWHQWV ����

$&����0DGH�WUDGH�VHFUHWV�DFFHVVLEOH ����

$&����+DV�IDFLOLWDWHG�GHYHORSPHQW�RI�

LQWHOOHFWXDO�FDSLWDO

����

$&����%HWWHU�GHOLYHU\�V\VWHPV ����

$&���� &DSLWDO� %DUULHUV� LQ� EXVLQHVV�

KDYH�EHHQ�UHGXFHG�WR�D�JUHDW�H[WHQW

����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV��

5RWDWLRQ�0HWKRG��9DULPD[�ZLWK�.DLVHU�1RUPDOL]DWLRQ�D

D� 5RWDWLRQ�FRQYHUJHG�LQ���LWHUDWLRQV�

)DFWRU�1DPLQJ

7KH�LQWHUSUHWDWLRQ�RI�WKH�IDFWRUV��WKHLU�LQWHUSUHWHG�QDPHV�DQG�WKH�LWHPV�XQGHU�HDFK�IDFWRU�DUH�

KLJKOLJKWHG� LQ� WKH� 7DEOH� �������� 6FDOLQJ� WKH� LWHPV� PDNHV� SUHWW\� PXFK� FOHDU� RI� ZKDW� HDFK�

IDFWRU�HQWDLOV��5HVHDUFKHU¶V�LQWHUSUHWDWLRQ�RI�WKH�IDFWRUV�LV�VXPPDULVHG�DV�EHORZ�

7DEOH ������)DFWRUV�DQG�WKHLU�,QWHUSUHWDWLRQ

)DFWRU ,WHPV )DFWRU�1DPH

� )DFLOLWLHV�KDYH�EHFRPH�HIILFLHQW )DFLOLWLHV�

� &KDQQHOV� KDYH� EHFRPH� PRUH� UHVSRQVLYH� WR� FXVWRPHU�

UHTXLUHPHQWV

� 0RUH�HIILFLHQW�SURGXFW�OLQHV�KDYH�EHHQ�FUHDWHG

� %HWWHU�GHOLYHU\�V\VWHPV

� 6NLOO�VHW�RI�WKH�HPSOR\HHV�KDV�LPSURYHG�RYHU�WKH�SHULRG +XPDQ�&DSLWDO

� (IILFLHQF\�RI�WKH�SHRSOH�KDV�LQFUHDVHG

� &RRUGLQDWLQJ�GLVWULEXWLRQ�FKDQQHOV�KDYH�EHFRPH�HDV\

� 5HOLDEOH LQIRUPDWLRQ�VRXUFHV�KDYH�HPHUJHG

� +DV�IDFLOLWDWHG�GHYHORSPHQW�RI�LQWHOOHFWXDO�FDSLWDO



ϭϭϮ

� 7HFKQRORJ\�XVHG�LV�EHFRPLQJ�REVROHWH�TXLFNO\ &KDQQHOV

� +DV�FUHDWHG�PRUH�FKDQQHOV�IRU�UHDFKLQJ�WKH�FXVWRPHU

� 2SSRUWXQLWLHV�IRU�GHYHORSPHQW�RI�3DWHQWV

� %UDQG�YLVLELOLW\�KDV�LPSURYHG &DSDELOLWLHV

� 0RUH�LQIULQJHPHQW�RI�SDWHQWV

������ 3URFHVVHV�KDYH�EHFRPH�PRUH�VWUHDPOLQHG 2SHUDWLRQDO�

(IIHFWLYHQHVV� 0DGH�WUDGH�VHFUHWV�DFFHVVLEOH

&KL� 6TXDUH�7HVW

7KH�LQVSHFWLRQ�RI�WKH�UHVXOWV� LQ� WKH�WDEOH ���� UHYHDO� WKDW�RQH�RI�WKH�DVVXPSWLRQV�KDYH�EHHQ�

YLRODWHG�DV�PRUH�WKDQ������FHOOV�KDYH�H[SHFWHG�FRXQW�PRUH�WKDQ����$FFRUGLQJ�WR�)LHOG��������

LI� WKLV� DVVXPSWLRQ� LV� YLRODWHG� UHVHDUFKHUV�KDYH� WR� LJQRUH� WKH� FKL�VTXDUH�YDOXH� DQG� IRFXV�RQ�

OLNHOLKRRG�UDWLR�LQVWHDG�ZKLFK�JLYHV PRUH�DFFXUDWH�UHVXOWV��7KH�WDEOH�UHYHDOV�WKDW�/LNHOLKRRG�

UDWLR ����������GI �������3 ������7DEOH�������VLJQLI\LQJ�WKDW�WKH�SURSRVHG�K\SRWKHVLV�KDV�QRW�

EHHQ�VXSSRUWHG�DV�WKH�3�YDOXH�LV�EHORZ�WKH�OHYHO�RI�VLJQLILFDQFH�RI������7KHUHIRUH�WKH�UHVXOWV�

UHYHDO�WKDW�WKHUH�LV�D�VLJQLILFDQW�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�ILUP¶V�$VVHWV�	�

&DSDELOLWLHV��

7DEOH�������&KL�6TXDUH�7HVWV

9DOXH 'I $V\PS��6LJ�����VLGHG�

3HDUVRQ�&KL�6TXDUH �������D ��� ����

/LNHOLKRRG�5DWLR ������� ��� ����

/LQHDU�E\�/LQHDU�

$VVRFLDWLRQ

���� � ����

1�RI�9DOLG�&DVHV ���

D������FHOOV���������KDYH�H[SHFWHG�FRXQW�OHVV�WKDQ����7KH�PLQLPXP�H[SHFWHG�FRXQW�LV�����



ϭϭϯ

+\SRWKHVLV�+����7KHUH�LV�D�VLJQLILFDQW�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�ILUP¶V�

HFRQRPLF�ORJLF�RU�UHYHQXH�ORJLF

7KH�LQVWUXPHQW�PHDVXULQJ�WKH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�ILUP¶V�(FRQRPLF�ORJLF�RU�UHYHQXH�

ORJLF� KDV� PXOWLSOH� GHSHQGHQW� YDULDEOHV�� 6R� DV� SHU� WKH� JHQHUDO� RSLQLRQ� RI� UHVHDUFKHUV�

FXPXODWLYH�RU�IDFWRULDO�VFRUHV�FDQ�EH�FDOFXODWHG��$FFRUGLQJ�WR�'L6WHIDQR HW�DO���������WDNLQJ�

IDFWRULDO�VFRUHV�LV�PRUH�YDOLG�DQG�UHOLDEOH�SURFHGXUH�WKDQ�VLPSO\�WDNLQJ�WKH�FRPPXWHG�VFRUHV���

7KLV� VWXG\� KDV� WDNHQ� IDFWRULDO� VFRUHV� LQWR� FRQVLGHUDWLRQ� DV� WKH\� DUH� FRQVLGHUHG� WR� EH�PRUH�

YDOLG�DQG�UDWLRQDO�WKDQ�WKH�FXPXODWLYH�VFRUHV��

)DFWRU�DQDO\VLV

$FFRUGLQJ�WR�7DEDFKQLFN�	 )LGHOO���������LQ�RUGHU�WR�SURFHHG�DKHDG�ZLWK�IDFWRU�DQDO\VLV�WKH�

GDWD�VHW�VKRXOG�KDYH�D�PLQLPXP�.DLVHU�0H\HU�2ONLQ��.02� RI������7KH�LQVSHFWLRQ�RI�7DEOH�

�����UHYHDOV�WKDW�WKH�.DLVHU�0H\HU�2ONLQ��.02� IRU�$VVHWV�DQG�FDSDELOLWLHV�LV������ZKLFK�LV�

ZHOO�RYHU�WKH�UHTXLUHG�QRUP��)XUWKHU�WKH�%DUWOHWW¶V�WHVW�RI�VSKHULFLW\�VKRZHG�D�QHJOLJLEOH�OHYHO�

RI�VLJQLILFDQFH��7KHUHIRUH�WKH�UHVXOWV�UHYHDO�WKDW�WKH�VDPSOH�LV�JRRG�WR�JR�IRU�IDFWRU�DQDO\VLV��

6HYHUDO� LOODWLYH� OD\HUV� RI� IDFWRU� DQDO\VLV� ZHUH� UXQ� RQ� WKH� GDWD� DQG� DW� HYHU\� VWDJH�

FRPPXQDOLWLHV� DQG� WRWDO� YDULDQFH� H[SODLQHG�ZDV� REVHUYHG��)DFWRUV�ZLWK� ORZ�FRPPXQDOLWLHV�

ZHUH�GHOHWHG�ZLWK� WKH�DLP�RI� LPSURYLQJ� WKH� IDFWRU� VWUXFWXUH� VR�DV� WR�JHW� IDFWRUV�ZLWK�PXFK�

FOHDU� ORDGLQJV�� $IWHU� UXQQLQJ� IDFWRU� DQDO\VLV� WZLFH� RQO\� RQH� LWHP� (/��� ZDV� GHOHWHG� DV� LWV�

FRPPXQDOLW\�YDOXH�ZDV�OHVV�WKDQ����3ULQFLSDO�FRPSRQHQW�PDWUL[�KDV�EHHQ�XVHG�DQG�VLQFH�LQWHU�

IDFWRU�FRUUHODWLRQV�ZHUH�IRXQG�RXW�WR�EH�LQVLJQLILFDQW�VR�YDULPD[�ZDV�XVHG�IRU�URWDWLRQ���

7DEOH ������.02�DQG�%DUWOHWW
V�7HVW

.DLVHU�0H\HU�2ONLQ� 0HDVXUH� RI� 6DPSOLQJ�
$GHTXDF\�

����

%DUWOHWW
V� 7HVW� RI�
6SKHULFLW\

$SSUR[��&KL�6TXDUH ��������

'I ���

6LJ� ����

,W�ZDV�FOHDU�E\��QG�LWHUDWLRQ�WKDW�VL[�IDFWRUV�DFFRXQWHG�IRU����������RI�WKH�YDULDQFH��7DEOH�

�������7KH�ILUVW�IDFWRU�FRQVLVWV�RI�WKH�ILYH�LWHPV��VHFRQG�RQH�FRQVLVWHG�RI�ILYH�LWHPV��WKLUG�RQH�

FRQVLVWHG�RI�WKUHH�IDFWRUV��IRXUWK�RQH�FRQVLVWHG�RI�WKUHH�LWHPV��ILIWK�RQH�FRQVLVWHG�RI�WZR�LWHPV�

DQG�WKH�VL[WK�RQH�KDG�RQO\�RQH�LWHP�



ϭϭϰ

7DEOH�������&RPPXQDOLWLHV

,QLWLDO ([WUDFWLRQ

(/���:RUNLQJ�FDSLWDO�UHTXLUHPHQWV�KDYH�EHHQ�

JUHDWO\�UHGXFHG

����� ����

(/���1HZ�PHWKRGV�RI�SD\PHQW�KDYH�HPHUJHG ����� ����

(/���([LVWLQJ�PHWKRGV�RI�SD\PHQW�KDYH�LPSURYHG ����� ����

(/���)L[HG�FRVWV�LQ�EXVLQHVVHV�KDYH�GHFUHDVHG ����� ����

(/���9DULDEOH�FRVWV�KDYH�GHFUHDVHG ����� ����

(/���&RQYHQLHQFH�LQ�DVVHW�VDOH�KDV�LQFUHDVHG ����� ����

(/���)DFLOLWDWHV�OHQGLQJ ����� ����

(/����(DVH�LQ�/LFHQVLQJ ����� ����

(/����1HZ�ORZ�FRVW�DYHQXHV�IRU�DGYHUWLVHPHQW�KDYH�

EHHQ�FUHDWHG

����� ����

(/����0RUH�RSWLRQV�IRU�UHYHQXH�VKDULQJ�DUH�

DYDLODEOH

����� ����

(/����1HZ�SULFLQJ�PRGHOV�KDYH�HPHUJHG�ZKLFK�

ZHUH�QRW�H[LVWHQW�HDUOLHU

����� ����

(/����1RYHO�UHYHQXH�VRXUFHV�KDYH�HPHUJHG ����� ����

(/����,QFUHDVHG�WKH��SURILW�PDUJLQV ����� ����

(/����2SHUDWLRQV�FRVW�KDYH�JRQH�GRZQ ����� ����

(/����0DLQWHQDQFH�FRVWV�KDYH�JRQH�GRZQ ����� ����

(/����0DUJLQV�LQ�HDFK�UHYHQXH�VRXUFH�KDYH�

LQFUHDVHG

����� ����

(/���([LVWLQJ�SURGXFWLRQ�IDFLOLWLHV�DUH�EHLQJ�XVHG�

IRU�PDQ\�SXUSRVHV

����� ����

(/��� 5HGXFHG�WKH�ULVNV�DVVRFLDWHG�LQ�WKH�EXVLQHVV ����� ����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�

&RPPXQDOLWLHV

7KH� SURSRUWLRQ� RI� FRPPRQ� YDULDQFH� ZLWKLQ� D� YDULDEOH� LV� NQRZQ� DV� FRPPXQDOLW\� �)LHOG��

�������7KH�SULQFLSDO�FRPSRQHQW�PDWUL[�XVHG� LQ� WKLV� VWXG\�ZRUNV�RQ�D�FRPPRQ�DVVXPSWLRQ�

WKDW� DOO� WKH� YDULDQFH� LV� FRPPRQ�� 7KLV� LV� WKH� UHDVRQ� ZK\� EHIRUH� H[WUDFWLRQ� DOO� WKH�

FRPPXQDOLWLHV�DUH����7DEOH�������� �7KH�FRPPXQDOLWLHV�UDQJH�IURP������WR������VLJQLI\LQJ�D�



ϭϭϱ

JRRG� IDFWRU� VWUXFWXUH�� 7KH� DYHUDJH� RI� FRPPXQDOLWLHV� FDQ� DOVR� EH� IRXQG� RXW� E\� DGGLQJ� WKH�

QXPEHU�RI�FRPPXQDOLWLHV�DQG�WKHQ�GLYLGLQJ�E\�WKH�QXPEHU�RI�FRPPXQDOLWLHV��7KH�DYHUDJH�RI�

FRPPXQDOLWLHV�FRPHV�RXW�WR�EH������ZKLFK�LV�DJDLQ�VDWLVIDFWRU\��



ϭϭϲ

7DEOH�������7RWDO�9DULDQFH�([SODLQHG

&RPSRQHQW ,QLWLDO�(LJHQYDOXHV ([WUDFWLRQ�6XPV�RI�6TXDUHG�/RDGLQJV 5RWDWLRQ�6XPV�RI�6TXDUHG�/RDGLQJV

7RWDO ��RI�9DULDQFH &XPXODWLYH�� 7RWDO ��RI�9DULDQFH &XPXODWLYH�� 7RWDO ��RI�9DULDQFH &XPXODWLYH��

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

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�



ϭϭϳ

7DEOH�����&RPSRQHQW�0DWUL[D

&RPSRQHQW

� � � � � �

(/���:RUNLQJ�FDSLWDO�UHTXLUHPHQWV KDYH�

EHHQ�JUHDWO\�UHGXFHG

����

(/���1HZ�PHWKRGV�RI�SD\PHQW�KDYH�

HPHUJHG

���� �����

(/���([LVWLQJ�PHWKRGV�RI�SD\PHQW�KDYH�

LPSURYHG

����

(/���)L[HG�FRVWV�LQ�EXVLQHVVHV�KDYH�

GHFUHDVHG

����

(/���9DULDEOH�FRVWV�KDYH�GHFUHDVHG ����

(/���&RQYHQLHQFH�LQ�DVVHW�VDOH�KDV�

LQFUHDVHG

�����

(/���)DFLOLWDWHV�OHQGLQJ ����

(/����(DVH�LQ�/LFHQVLQJ ����

(/����1HZ�ORZ�FRVW�DYHQXHV�IRU�

DGYHUWLVHPHQW�KDYH�EHHQ�FUHDWHG

����

(/����0RUH�RSWLRQV�IRU�UHYHQXH�VKDULQJ�DUH�

DYDLODEOH

���� �����

(/����1HZ�SULFLQJ�PRGHOV�KDYH�HPHUJHG�

ZKLFK�ZHUH�QRW�H[LVWHQW�HDUOLHU

����

(/����1RYHO�UHYHQXH�VRXUFHV�KDYH�

HPHUJHG

����

(/����,QFUHDVHG�WKH��SURILW�PDUJLQV ����

(/����2SHUDWLRQV�FRVW�KDYH�JRQH�GRZQ ���� ����

(/����0DLQWHQDQFH�FRVWV�KDYH�JRQH�GRZQ ����

(/����0DUJLQV�LQ�HDFK�UHYHQXH�VRXUFH�KDYH�

LQFUHDVHG

����

(/���([LVWLQJ�SURGXFWLRQ�IDFLOLWLHV�DUH�

EHLQJ�XVHG�IRU�PDQ\�SXUSRVHV

�����

(/����5HGXFHG�WKH�ULVNV�DVVRFLDWHG�LQ�WKH�

EXVLQHVV



ϭϭϴ

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�

D����FRPSRQHQWV�H[WUDFWHG�

7KH�6366�RXWSXW�EHIRUH� URWDWLRQ� LQ� WKH� WDEOH������ VKRZV� WKH�FRPSRQHQW�PDWUL[��7KH�EODQN�

VSDFHV�LQ�WKH�PDWUL[�DUH�EHFDXVH�UHVHDUFKHUV�KDYH�VXSUHVVHG�DOO�WKH�ORDGLQJ�EHORZ����WR�JHW�D�

PDWUL[�ZLWK�KLJK�ORDGLQJV��$OWKRXJK�WKH�PDWUL[�LV�QRW�WKDW�LPSRUWDQW�IRU�LQWHUSUHWDWLRQ�EXW�LW�

VLJQLILHV� WKDW� EHIRUH� URWDWLRQ�PRVW� RI� WKH� YDULDEOHV� ORDG� LQ� WKH� ILUVW� IDFWRU��7KLV� LV� WKH� YHU\�

UDWLRQDOH�ZK\�LW�DFFRXQWV�IRU�PRVW�RI�WKH�YDULDQFH��7DEOH��������

7DEOH�������5RWDWHG�&RPSRQHQW�0DWUL[

&RPSRQHQW

� � � � � �

(/���:RUNLQJ�FDSLWDO�UHTXLUHPHQWV�KDYH�

EHHQ�JUHDWO\�UHGXFHG

����

(/��� 1HZ� PHWKRGV� RI� SD\PHQW� KDYH�

HPHUJHG

����

(/���([LVWLQJ�PHWKRGV�RI�SD\PHQW�KDYH�

LPSURYHG

����

(/��� )L[HG� FRVWV� LQ� EXVLQHVVHV� KDYH�

GHFUHDVHG

����

(/���9DULDEOH�FRVWV�KDYH�GHFUHDVHG ����

(/��� &RQYHQLHQFH� LQ� DVVHW� VDOH� KDV�

LQFUHDVHG

����

(/���)DFLOLWDWHV�OHQGLQJ ����

(/����(DVH�LQ�/LFHQVLQJ ����

(/���� 1HZ� ORZ� FRVW� DYHQXHV� IRU�

DGYHUWLVHPHQW�KDYH�EHHQ�FUHDWHG

����

(/����0RUH�RSWLRQV�IRU�UHYHQXH�VKDULQJ�

DUH�DYDLODEOH

����

(/���� 1HZ� SULFLQJ� PRGHOV� KDYH�

HPHUJHG�ZKLFK�ZHUH�QRW�H[LVWHQW�HDUOLHU

���� ����



ϭϭϵ

(/���� 1RYHO� UHYHQXH� VRXUFHV� KDYH�

HPHUJHG

����

(/����,QFUHDVHG�WKH��SURILW�PDUJLQV ����

(/����2SHUDWLRQV�FRVW�KDYH�JRQH�GRZQ ����

(/���� 0DLQWHQDQFH� FRVWV� KDYH� JRQH�

GRZQ

����

(/���� 0DUJLQV� LQ� HDFK� UHYHQXH� VRXUFH�

KDYH�LQFUHDVHG

����

(/��� ([LVWLQJ� SURGXFWLRQ� IDFLOLWLHV� DUH�

EHLQJ�XVHG�IRU�PDQ\�SXUSRVHV

����

(/���� 5HGXFHG� WKH� ULVNV� DVVRFLDWHG� LQ�

WKH�EXVLQHVV

����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV��

5RWDWLRQ�0HWKRG��9DULPD[�ZLWK�.DLVHU�1RUPDOL]DWLRQ�D

D��5RWDWLRQ�FRQYHUJHG�LQ����LWHUDWLRQV�

5RWDWHG� FRPSRQHQW� PDWUL[� KDV� EHHQ� XVHG� WR� FODVVLI\� WKH� LWHPV� XQGHU� VL[ IDFWRUV �7DEOH�

������$FFRUGLQJ�WR�.DUDWHSH HW�DO����������WKH�OHDVW�FXW�RII�QRUP�IRU�UHPRYDO�RI�LWHPV�LV�WKH�

IDFWRU�ORDGLQJ�!���

)DFWRU�1DPLQJ

7KH�LQWHUSUHWDWLRQ�RI�WKH�IDFWRUV��WKHLU�LQWHUSUHWHG�QDPHV�DQG�WKH�LWHPV�XQGHU�HDFK�IDFWRU�DUH�

KLJKOLJKWHG� LQ� WKH� 7DEOH� �������� 6FDOLQJ� WKH� LWHPV� PDNHV� SUHWW\� PXFK� FOHDU� RI� ZKDW� HDFK�

IDFWRU�HQWDLOV��5HVHDUFKHU¶V�LQWHUSUHWDWLRQ�RI�WKH�IDFWRUV�LV�VXPPDULVHG�DV�EHORZ�

7DEOH ������)DFWRUV�DQG�WKHLU�,QWHUSUHWDWLRQ�

)DFWRU ,WHPV )DFWRU 1DPH

� 1HZ� ORZ� FRVW� DYHQXHV� IRU� DGYHUWLVHPHQW� KDYH� EHHQ�

FUHDWHG

5HYHQXH�6RXUFHV

� 0RUH�RSWLRQV�IRU�UHYHQXH�VKDULQJ�DUH�DYDLODEOH



ϭϮϬ

� 1HZ� SULFLQJ� PRGHOV� KDYH� HPHUJHG� ZKLFK� ZHUH� QRW�

H[LVWHQW�HDUOLHU

� 1RYHO�UHYHQXH�VRXUFHV�KDYH�HPHUJHG

� ([LVWLQJ� SURGXFWLRQ� IDFLOLWLHV� DUH� EHLQJ� XVHG� IRU� PDQ\�

SXUSRVHV

� :RUNLQJ�FDSLWDO�UHTXLUHPHQWV�KDYH�EHHQ�JUHDWO\�UHGXFHG 3URILW�0DUJLQV�

� 9DULDEOH�FRVWV�KDYH�GHFUHDVHG

� ,QFUHDVHG�WKH��SURILW�PDUJLQV

� 0DUJLQV�LQ�HDFK�UHYHQXH�VRXUFH�KDYH�LQFUHDVHG

� 5HGXFHG�WKH�ULVNV�DVVRFLDWHG�LQ�WKH�EXVLQHVV

� &RQYHQLHQFH�LQ�DVVHW�VDOH�KDV�LQFUHDVHG /HQGLQJ� 	�

/LFHQVLQJ� )DFLOLWDWHV�OHQGLQJ

� (DVH�LQ�/LFHQVLQJ

� )L[HG�FRVWV�LQ�EXVLQHVVHV�KDYH�GHFUHDVHG &RVWV

� 2SHUDWLRQV�FRVW�KDYH�JRQH�GRZQ

� 1HZ�PHWKRGV�RI�SD\PHQW KDYH�HPHUJHG 0HWKRGV�RI�SD\PHQW

� ([LVWLQJ�PHWKRGV�RI�SD\PHQW�KDYH�LPSURYHG

&KL�6TXDUH�7HVW

7KH�LQVSHFWLRQ�RI�WKH�UHVXOWV�LQ�WKH�WDEOH����� UHYHDOV WKDW�RQH�RI�WKH�DVVXPSWLRQV�KDYH�EHHQ�

YLRODWHG�DV�PRUH�WKDQ������FHOOV�KDYH�H[SHFWHG�FRXQW�PRUH�WKDQ��� $FFRUGLQJ�WR�)LHOG��������

LI� WKLV� DVVXPSWLRQ� LV� YLRODWHG� UHVHDUFKHUV� KDYH� WR� LJQRUH� WKH� FKL�VTXDUH� YDOH� DQG� IRFXV� RQ�

OLNHOLKRRG�UDWLR�LQVWHDG�ZKLFK�JLYHV�PRUH�DFFXUDWH�UHVXOWV��7KH�WDEOH�UHYHDOV�WKDW�/LNHOLKRRG�

UDWLR ����������GI ������3 ������7DEOH������ VLJQLI\LQJ�WKDW�WKH�SURSRVHG�K\SRWKHVLV�KDV�QRW�

EHHQ�VXSSRUWHG�DV�WKH�3�YDOXH�LV�EHORZ�WKH�OHYHO�RI�VLJQLILFDQFH�RI�������7KHUHIRUH�WKH�UHVXOWV�

UHYHDO�WKDW�WKHUH�LV�D�VLJQLILFDQW�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�ILUP¶V�(FRQRPLF�

ORJLF�RU�WKH�5HYHQXH�ORJLF��



ϭϮϭ

7DEOH�������&KL�6TXDUH�7HVWV

9DOXH 'I $V\PS��6LJ�����VLGHG�

3HDUVRQ�&KL�6TXDUH �������D ��� ����

/LNHOLKRRG�5DWLR ������� ��� ����

/LQHDU�E\�/LQHDU�

$VVRFLDWLRQ

���� � ����

1�RI�9DOLG�&DVHV ���

D������FHOOV����������KDYH�H[SHFWHG�FRXQW�OHVV�WKDQ����7KH�PLQLPXP�H[SHFWHG�FRXQW�LV�����

+\SRWKHVLV� +���� 7KHUH� LV� QR� VLJQLILFDQW� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ�

ILUP¶V�DFWRUV�LQ�EXVLQHVV�QHWZRUNV�

7KH�LQVWUXPHQW�PHDVXULQJ�WKH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�ILUP¶V�$FWRUV�LQ�EXVLQHVV�QHWZRUN�

KDV�PXOWLSOH�GHSHQGHQW�YDULDEOHV��6R�DV�SHU�WKH�JHQHUDO�RSLQLRQ�RI�UHVHDUFKHUV�FXPXODWLYH�RU�

IDFWRULDO�VFRUHV�FDQ�EH�FDOFXODWHG��$FFRUGLQJ�WR�'L6WHIDQR HW�DO���������WDNLQJ�IDFWRULDO�VFRUHV�

LV�PRUH�YDOLG�DQG�UHOLDEOH�SURFHGXUH�WKDQ�VLPSO\�WDNLQJ�WKH�FRPPXWHG�VFRUHV��7KLV�VWXG\�KDV�

WDNHQ�IDFWRULDO�VFRUHV�LQWR�FRQVLGHUDWLRQ�DV�WKH\�DUH�FRQVLGHUHG�WR�EH�PRUH�YDOLG�DQG�UDWLRQDO�

WKDQ�WKH�FXPXODWLYH�VFRUHV��

)DFWRU�DQDO\VLV

$FFRUGLQJ�WR�7DEDFKQLFN�	 )LGHOO���������LQ�RUGHU�WR�SURFHHG�DKHDG�ZLWK�IDFWRU�DQDO\VLV�WKH�

GDWD�VHW�VKRXOG�KDYH�D�PLQLPXP�.DLVHU�0H\HU�2ONLQ��.02� RI������7KH�LQVSHFWLRQ�RI�7DEOH�

����� UHYHDOV� WKDW� WKH�.DLVHU�0H\HU�2ONLQ� �.02� IRU�$FWRUV� LQ� %XVLQHVV�1HWZRUN� LV� ������

ZKLFK� LV� ZHOO� RYHU� WKH� UHTXLUHG� QRUP�� )XUWKHU� WKH� %DUWOHWW¶V� WHVW RI� VSKHULFLW\� VKRZHG� D�

QHJOLJLEOH�OHYHO�RI�VLJQLILFDQFH��7KHUHIRUH�WKH�UHVXOWV�UHYHDO�WKDW�WKH�VDPSOH�LV�JRRG�WR�JR�IRU�

IDFWRU�DQDO\VLV��

6HYHUDO� LOODWLYH� OD\HUV� RI� IDFWRU� DQDO\VLV� ZHUH� UXQ� RQ� WKH� GDWD� DQG� DW� HYHU\� VWDJH�

FRPPXQDOLWLHV� DQG� WRWDO� YDULDQFH� H[SODLQHG�ZDV� REVHUYHG��)DFWRUV�ZLWK� ORZ�FRPPXQDOLWLHV�

ZHUH�GHOHWHG�ZLWK� WKH�DLP�RI� LPSURYLQJ� WKH� IDFWRU� VWUXFWXUH� VR�DV� WR�JHW� IDFWRUV�ZLWK�PXFK�

FOHDU� ORDGLQJV�� $IWHU� UXQQLQJ� IDFWRU� DQDO\VLV� WZLFH� RQO\� RQH� LWHP� (/��� ZDV� GHOHWHG� DV� LWV�



ϭϮϮ

FRPPXQDOLW\�YDOXH�ZDV OHVV�WKDQ��� 3ULQFLSDO�FRPSRQHQW�PDWUL[�KDV�EHHQ�XVHG�DQG�VLQFH�LQWHU�

IDFWRU�FRUUHODWLRQV�ZHUH�IRXQG�RXW�WR�EH�LQVLJQLILFDQW�VR�YDULPD[�ZDV�XVHG�IRU�URWDWLRQ���

7DEOH�������.02�DQG�%DUWOHWW
V�7HVW

.DLVHU�0H\HU�2ONLQ� 0HDVXUH� RI� 6DPSOLQJ�

$GHTXDF\�

����

%DUWOHWW
V� 7HVW� RI�

6SKHULFLW\

$SSUR[��&KL�6TXDUH �������

'I ��

6LJ� ����

,W�ZDV�FOHDU�E\��QG�LWHUDWLRQ�WKDW�ILYH�IDFWRUV�DFFRXQWHG�IRU����������RI�WKH�YDULDQFH��7DEOH�

�������7KH�ILUVW�IDFWRU�FRQVLVWV�RI�WKH�VL[�LWHPV��VHFRQG�RQH�FRQVLVWHG�RI�WZR�LWHPV��WKLUG�RQH�

FRQVLVWHG�RI�WKUHH�LWHPV��IRXUWK�RQH�FRQVLVWHG�RI�RQH�LWHP��DQG�ILIWK�RQH�FRQVLVWHG�RI�RQH�LWHP���

7DEOH�������&RPPXQDOLWLHV

,QLWLDO ([WUDFWLRQ

$%���5HODWLRQVKLS�ZLWK�VXSSOLHUV�KDV�

LPSURYHG

����� ����

$%���5HODWLRQVKLS�ZLWK�FXVWRPHUV�KDV�

VWUHQJWKHQHG

����� ����

$%���+DV�LQFUHDVHG�DFFHVV�WR�ODUJH�QXPEHU�RI�

FXVWRPHUV

����� ����

$%���$ELOLW\�WR�FUHDWH�PHDQLQJIXO�

SDUWQHUVKLSV�KDV�LQFUHDVHG

����� ����

$%���%HWWHU�SRVW�SXUFKDVH�FXVWRPHU�VXSSRUW ����� ����

$%���,GHQWLILFDWLRQ�RI�VXSSOLHU�KDYH�EHFRPH�

HDV\

����� ����

$%���5HGXFWLRQ�RI�ULVN�LQ�SDUWQHU�VHOHFWLRQ ����� ����

$%����&RRUGLQDWLRQ�ZLWK�SDUWQHUV�KDV�

LPSURYHG

����� ����
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$%����&RPPXQLFDWLRQ�ZLWK�SDUWQHUV�KDV�

LPSURYHG

����� ����

$%����0RUH�RSWLRQV�IRU�WKH�DFTXLVLWLRQV�RI�

GDWD

����� ����

$%����5HGXFWLRQ�RI�ULVN�LQ�GHYHORSLQJ�QHZ�

PDUNHWV

����� ����

$%����)DFLOLWDWHV�WUXVW�EHWZHHQ�QHWZRUN�

PHPEHUV

����� ����

$%����0RUH�RSSRUWXQLWLHV�WR�FUHDWH�QRYHO�

YDOXH�QHWZRUNV

����� ����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�

&RPPXQDOLWLHV

7KH� SURSRUWLRQ� RI� FRPPRQ� YDULDQFH� ZLWKLQ� D� YDULDEOH� LV� NQRZQ� DV� FRPPXQDOLW\� �)LHOG��

�������7KH�SULQFLSDO�FRPSRQHQW�PDWUL[�XVHG� LQ� WKLV� VWXG\�ZRUNV�RQ�D�FRPPRQ�DVVXPSWLRQ�

WKDW� DOO� WKH� YDULDQFH� LV� FRPPRQ�� 7KLV� LV� WKH� UHDVRQ� ZK\� EHIRUH� H[WUDFWLRQ� DOO� WKH�

FRPPXQDOLWLHV�DUH����7DEOH�������� �7KH�FRPPXQDOLWLHV�UDQJH�IURP������WR������VLJQLI\LQJ�D�

JRRG� IDFWRU� VWUXFWXUH�� 7KH� DYHUDJH� RI� FRPPXQDOLWLHV� FDQ� DOVR� EH� IRXQG� RXW� E\� DGGLQJ� WKH�

QXPEHU�RI�FRPPXQDOLWLHV�DQG�WKHQ�GLYLGLQJ�E\�WKH�QXPEHU�RI�FRPPXQDOLWLHV��7KH�DYHUDJH�RI�

FRPPXQDOLWLHV� FRPHV� RXW� WR� EH� ����� ZKLFK� LV� DJDLQ� VDWLVIDFWRU\�



ϭϮϰ

7DEOH�������7RWDO�9DULDQFH�([SODLQHG

&RPSRQHQW ,QLWLDO�(LJHQYDOXHV ([WUDFWLRQ�6XPV�RI�6TXDUHG�/RDGLQJV 5RWDWLRQ�6XPV�RI�6TXDUHG�/RDGLQJV

7RWDO ��RI�9DULDQFH &XPXODWLYH�� 7RWDO ��RI�9DULDQFH &XPXODWLYH�� 7RWDO ��RI�9DULDQFH &XPXODWLYH��

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

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

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

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

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

� ���� ����� ������

� ���� ����� ������

� ���� ����� ������

� ���� ����� ������

�� ���� ����� ������

�� ���� ����� ������

�� ���� ����� ������

�� ���� ����� �������

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�
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5RWDWHG� FRPSRQHQW� PDWUL[� KDV� EHHQ� XVHG� WR� FODVVLI\� WKH� LWHPV� XQGHU ILYH IDFWRUV

�7DEOH�������$FFRUGLQJ�WR�.DUDWHSH HW�DO����������WKH�OHDVW�FXW�RII�QRUP�IRU�UHPRYDO�

RI�LWHPV�LV�WKH�IDFWRU�ORDGLQJ�!�����

7DEOH�������5RWDWHG�&RPSRQHQW�0DWUL[D

&RPSRQHQW

� � � � �

$%��� 5HODWLRQVKLS� ZLWK� VXSSOLHUV� KDV�

LPSURYHG

����

$%���5HODWLRQVKLS�ZLWK� FXVWRPHUV�KDV�

VWUHQJWKHQHG

����

$%��� +DV� LQFUHDVHG� DFFHVV� WR� ODUJH�

QXPEHU�RI�FXVWRPHUV

����

$%��� $ELOLW\� WR� FUHDWH� PHDQLQJIXO�

SDUWQHUVKLSV�KDV�LQFUHDVHG

����

$%��� %HWWHU� SRVW�SXUFKDVH� FXVWRPHU�

VXSSRUW

����

$%��� ,GHQWLILFDWLRQ� RI� VXSSOLHU� KDYH�

EHFRPH�HDV\

����

$%��� 5HGXFWLRQ� RI� ULVN� LQ� SDUWQHU�

VHOHFWLRQ

����

$%���� &RRUGLQDWLRQ�ZLWK� SDUWQHUV� KDV�

LPSURYHG

����

$%���� &RPPXQLFDWLRQ� ZLWK� SDUWQHUV�

KDV�LPSURYHG

����

$%���� 0RUH� RSWLRQV� IRU� WKH�

DFTXLVLWLRQV�RI�GDWD

����

$%����5HGXFWLRQ�RI�ULVN�LQ�GHYHORSLQJ�

QHZ�PDUNHWV

����

$%���� )DFLOLWDWHV� WUXVW� EHWZHHQ�

QHWZRUN�PHPEHUV

����
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$%���� 0RUH� RSSRUWXQLWLHV� WR� FUHDWH�

QRYHO�YDOXH�QHWZRUNV

����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV��

5RWDWLRQ�0HWKRG��9DULPD[�ZLWK�.DLVHU�1RUPDOL]DWLRQ�D

D��5RWDWLRQ�FRQYHUJHG�LQ���LWHUDWLRQV�

7DEOH��������&RPSRQHQW�0DWUL[D

&RPSRQHQW

� � � � �

$%���5HODWLRQVKLS�ZLWK�VXSSOLHUV�KDV�

LPSURYHG

����

$%���5HODWLRQVKLS�ZLWK�FXVWRPHUV�KDV�

VWUHQJWKHQHG

����

$%���+DV�LQFUHDVHG�DFFHVV�WR�ODUJH�

QXPEHU�RI�FXVWRPHUV

$%���$ELOLW\�WR�FUHDWH�PHDQLQJIXO�

SDUWQHUVKLSV�KDV�LQFUHDVHG

����

$%���%HWWHU�SRVW�SXUFKDVH�FXVWRPHU�

VXSSRUW

����

$%���,GHQWLILFDWLRQ�RI�VXSSOLHU�KDYH�

EHFRPH�HDV\

����

$%���5HGXFWLRQ�RI�ULVN�LQ�SDUWQHU�

VHOHFWLRQ

����

$%����&RRUGLQDWLRQ�ZLWK�SDUWQHUV�KDV�

LPSURYHG

����

$%����&RPPXQLFDWLRQ�ZLWK�SDUWQHUV�KDV�

LPSURYHG

����

$%����0RUH�RSWLRQV�IRU�WKH�DFTXLVLWLRQV�

RI�GDWD

����

$%����5HGXFWLRQ�RI�ULVN�LQ�GHYHORSLQJ�

QHZ�PDUNHWV

����
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$%����)DFLOLWDWHV�WUXVW�EHWZHHQ�QHWZRUN�

PHPEHUV

����

$%����0RUH�RSSRUWXQLWLHV�WR�FUHDWH�QRYHO�

YDOXH�QHWZRUNV

����

([WUDFWLRQ�0HWKRG��3ULQFLSDO�&RPSRQHQW�$QDO\VLV�

D����FRPSRQHQWV�H[WUDFWHG�

7KH� 6366� RXWSXW� EHIRUH� URWDWLRQ� LQ� WKH� WDEOH� ����� VKRZV� WKH� FRPSRQHQW�PDWUL[�� 7KH�

EODQN�VSDFHV�LQ�WKH�PDWUL[�DUH�EHFDXVH�UHVHDUFKHUV�KDYH�VXSUHVVHG�DOO�WKH�ORDGLQJ�EHORZ�

��� WR� JHW� D� PDWUL[� ZLWK� KLJK� ORDGLQJV�� $OWKRXJK� WKH�PDWUL[� LV� QRW� WKDW� LPSRUWDQW� IRU�

LQWHUSUHWDWLRQ�EXW� LW�VLJQLILHV� WKDW�EHIRUH�URWDWLRQ�PRVW�RI�WKH�YDULDEOHV�ORDG� LQ� WKH�ILUVW�

IDFWRU��7KLV�LV�WKH�YHU\�UDWLRQDOH�ZK\�LW�DFFRXQWV�IRU�PRVW�RI�WKH�YDULDQFH��7DEOH��������

)DFWRU�1DPLQJ

7KH�LQWHUSUHWDWLRQ�RI�WKH�IDFWRUV��WKHLU�LQWHUSUHWHG�QDPHV�DQG�WKH�LWHPV�XQGHU�HDFK�IDFWRU�DUH�

KLJKOLJKWHG� LQ� WKH� 7DEOH� �������� 6FDOLQJ� WKH� LWHPV� PDNHV� SUHWW\� PXFK� FOHDU� RI� ZKDW� HDFK�

IDFWRU�HQWDLOV��5HVHDUFKHU¶V�LQWHUSUHWDWLRQ�RI�WKH�IDFWRUV�LV�VXPPDULVHG�DV�EHORZ�

7DEOH�������)DFWRUV�DQG�WKHLU�,QWHUSUHWDWLRQ�

)DFWRU ,WHPV )DFWRU�1DPH

� %HWWHU�SRVW�SXUFKDVH�FXVWRPHU�VXSSRUW &RRUGLQDWLRQ� 	�

&RPPXQLFDWLRQ� &RRUGLQDWLRQ�ZLWK�SDUWQHUV�KDV�LPSURYHG

� &RPPXQLFDWLRQ�ZLWK�SDUWQHUV�KDV�LPSURYHG

� 5HGXFWLRQ�RI�ULVN�LQ�GHYHORSLQJ�QHZ�PDUNHWV

� )DFLOLWDWHV�WUXVW�EHWZHHQ�QHWZRUN�PHPEHUV

� 0RUH�RSSRUWXQLWLHV�WR�FUHDWH�QRYHO�YDOXH�QHWZRUNV

� $ELOLW\�WR�FUHDWH�PHDQLQJIXO�SDUWQHUVKLSV�KDV�LQFUHDVHG 3DUWQHUV�

� 5HGXFWLRQ�RI�ULVN�LQ�SDUWQHU�VHOHFWLRQ

� 5HODWLRQVKLS�ZLWK�VXSSOLHUV�KDV�LPSURYHG 9DOXH�1HWZRUNV

� 5HODWLRQVKLS�ZLWK�FXVWRPHUV�KDV�VWUHQJWKHQHG
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� +DV�LQFUHDVHG�DFFHVV�WR�ODUJH�QXPEHU�RI�FXVWRPHUV

&KL� 6TXDUH�7HVW

7KH�LQVSHFWLRQ�RI�WKH�UHVXOWV�LQ�WKH�WDEOH EHORZ UHYHDO�WKDW�RQH�RI�WKH�DVVXPSWLRQV�KDYH�EHHQ�

YLRODWHG�DV�PRUH�WKDQ������FHOOV�KDYH�H[SHFWHG�FRXQW�PRUH�WKDQ����$FFRUGLQJ�WR�)LHOG��������

LI� WKLV� DVVXPSWLRQ� LV� YLRODWHG� UHVHDUFKHUV� KDYH� WR� LJQRUH� WKH� FKL�VTXDUH� YDOH� DQG� IRFXV� RQ�

OLNHOLKRRG�UDWLR�LQVWHDG�ZKLFK�JLYHV�PRUH�DFFXUDWH�UHVXOWV��7KH�WDEOH�UHYHDOV�WKDW�/LNHOLKRRG�

UDWLR ����������GI ������3 ������7DEOH�������VLJQLI\LQJ�WKDW�WKH�SURSRVHG�K\SRWKHVLV�KDV�QRW�

EHHQ�VXSSRUWHG�DV�WKH�3�YDOXH�LV�EHORZ�WKH�OHYHO�RI�VLJQLILFDQFH�RI������7KHUHIRUH�WKH�UHVXOWV�

UHYHDO�WKDW�WKHUH�LV�D�VLJQLILFDQW�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�ILUP¶V�DFWRUV�LQ�

EXVLQHVV�QHWZRUNV��

7DEOH�������&KL�6TXDUH�7HVWV

9DOXH 'I $V\PS��6LJ� ���VLGHG�

3HDUVRQ�&KL�6TXDUH �������D ��� ����

/LNHOLKRRG�5DWLR ������� ��� ����

/LQHDU�E\�/LQHDU�

$VVRFLDWLRQ

����� � ����

1�RI�9DOLG�&DVHV ���

D������FHOOV���������KDYH�H[SHFWHG�FRXQW�OHVV�WKDQ����7KH�PLQLPXP�H[SHFWHG�FRXQW�LV�����

+\SRWKHVLV� �� 7KHUH� LV� QR� VLJQLILFDQW� LQIOXHQFH� RI� WRS� PDQDJHPHQW� RQ� WKH� EXVLQHVV�

PRGHO�LQQRYDWLRQ GXH�WR�WHFKQRORJLFDO�GHYHORSPHQWV��

7R� VWXG\� WKH� UROH� RI� WRS� PDQDJHPHQW� LQ� EXVLQHVV� PRGHO� LQQRYDWLRQ� GXH� WR� WHFKQRORJLFDO�

GHYHORSPHQWV� ��� LQWHUYLHZV� ZHUH� FRQGXFWHG� ZLWK� WKH� WRS� PDQDJHPHQW� RI� VRPH� WRS� QRWFK�

PXOWLQDWLRQDO� ILUPV� LQ� ,QGLD�� $� VWUXFWXUHG� VFKHGXOH� ZDV� XVHG� IRU� LQWHUYLHZLQJ� WKH� WRS�

H[HFXWLYHV�� 7KH� GXUDWLRQ� RI� LQWHUYLHZV� UDQJHG� IURP� ������ PLQXWHV�� 7KH� LQWHUYLHZV� ZHUH�

FRQGXFWHG�IDFH�WR�IDFH�DQG�VRPH�ZHUH�FRQGXFWHG�YLD�D�WHOHSKRQH�NHHSLQJ�WKH�RFFXSDQF\�DQG�
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WKH�EXV\�VFKHGXOH�RI�WRS�PDQDJHPHQW�LQWR�FRQVLGHUDWLRQ��5HVHDUFKHU�SUHSDUHG�WUDQVFULSWV�IRU�

WKH�HYHU\�LQWHUYLHZ�DQG�WKH�GDWD�ZDV�DQDO\VHG�XVLQJ�$WODV�7L������D�ZHOO�NQRZQ�DQG�ZLGHO\�

DFFHSWHG�VRIWZDUH�IRU�DQDO\VLQJ�WKH�TXDOLWDWLYH�GDWD��

7KH� GDWD� DQDO\VLV� RI� TXDOLWDWLYH� GDWD� IURP� WKH� LQWHUYLHZV� KLJKOLJKWHG� WKDW� WKH� WRS� OHYHO�

H[HFXWLYHV�DUH�QRW�DEOH�WR�GHILQH�WKH�WHUP�EXVLQHVV�PRGHO��7KH�GHILQLWLRQ�RI�WKH�WHUP�EXVLQHVV�

PRGHO� E\� EXVLQHVVHV� LV� DOWRJHWKHU� GLIIHUHQW� IURP WKH� GHILQLWLRQ� RI� WKH� DFDGHPLFLDQV�� 7RS�

PDQDJHPHQW� GRHVQ¶W� VSHFLILFDOO\� GHILQH� EXVLQHVV� PRGHOV� VROHO\� DV� KRZ� D� ILUP� FUHDWHV� RU�

FDSWXUHV� YDOXH� EXW� GHILQH� LW� DV� DQ� RYHUDOO� EOXHSULQW� RI� DQ� RUJDQL]DWLRQ�� 7KH� GDWD� IURP� WKH�

LQWHUYLHZV�KLJKOLJKWV� WKDW�EXVLQHVV�PRGHO� LQFOXGHV� WKH�SURGXFW� VWUDWHJ\��PDUNHWLQJ�VWUDWHJ\��

SURPRWLRQDO�VWUDWHJ\��SULFLQJ�VWUDWHJ\��DQG�WKH�RYHUDOO�EXVLQHVV�VWUDWHJ\��7KHVH�ILQGLQJV�DJDLQ�

KLJKOLJKW�D�YHU\�LPSRUWDQW�GLPHQVLRQ�WKDW�WKHUH�LV�VWLOO� ODFN�RI�FODULW\�RQ� WKH�EDVLF�QDWXUH�RI�

WKH�WHUP EXVLQHVV�PRGHO���7KHVH�ILQGLQJV�DUH�DJDLQ�LQ�OLQH�ZLWK�WKH�ILQGLQJV�RI�$PLW�	 =RWW�

�������ZKLFK�KLJKOLJKWHG�WKH�VLPLODU�SHUVSHFWLYH�

7KH�GDWD�DQDO\VLV�XVLQJ�$WODV�7,������VXJJHVWHG�WKDW�WKH�EXVLQHVV�PRGHO�LQQRYDWLRQ�FDQQRW�EH�

H[FOXVLYHO\�WHUPHG�DV�D�WRS�GRZQ�DSSURDFK�DQG�LQ�IDFW�FULWLFL]HV�RUJDQL]DWLRQV�IRU�ODEHOOLQJ�LW�

DV� D� WRS� GRZQ� DSSURDFK�� � &RPSDQLHV� DUH� EUHDNLQJ� GRZQ� DOO� WKH� EDUULHUV�� EULQJLQJ� GRZQ�

KLHUDUFKLHV� DQG� HPSRZHULQJ� HPSOR\HHV� DFURVV� DOO� OHYHOV� RI� PDQDJHPHQW� DQG� IHHGEDFN� LV�

WDNHQ�DFURVV�DOO�WKH�OHYHOV�RI�PDQDJHPHQW��)XUWKHU�WKH�H[HFXWLYH¶V�XQDQLPRXVO\�IHHO�WKDW�EXON�

RI� WKH� LQQRYDWLRQ�DOZD\V�KDSSHQV�DW� WKH� ORZHU� OHYHOV�RI�PDQDJHPHQW�ZKLFK�SRLQWV�RXW� WKDW�

EXVLQHVV�PRGHO�LQQRYDWLRQ�FDQQRW�EH�ZKROO\�DQG�VROHO\�WRS�PDQDJHPHQW�GULYHQ�LQLWLDWLYH��$W�

WKH�VDPH�WLPH�WRS�PDQDJHPHQW�KDV�D�PXFK�ZLGHU�UROH�WR�SOD\�ORRNLQJ�DW�WKH�����GHJUHH�YLHZ�

RI�WKH�ILUP�ZKLFK�WKH\�KDYH�DQG�WKHLU�LQYROYHPHQW�LQ�WKH�GDLO\�IXQFWLRQLQJ�RI�WKH�ILUP��

7KLV� VWXG\� KDV� DGRSWHG� )RVV� DQG� 6WLHJOLW]�� ������� IUDPHZRUN� IRU� H[SODLQLQJ� WKH� GLIIHUHQW�

WHFKQRORJLFDO� GHYHORSPHQWV�� 7KH\� KDYH� FDWHJRUL]HG� WHFKQRORJLFDO� GHYHORSPHQWV� LQWR� IRXU�

W\SHV�YL]�� LQFUHPHQWDO�� UDGLFDO�� DUFKLWHFWXUDO� DQG�.QLJKWLDQ��7KLV� DQDO\VLV�RI� WKH�TXDOLWDWLYH�

GDWD�KLJKOLJKWHG�WKDW�WKH�UROH�RI�WRS�PDQDJHPHQW�YDULHV�DV�SHU�WKH�QDWXUH�RI�WKH�WHFKQRORJLFDO�

GHYHORSPHQW��:KHQ�WKH�FKDQJH�LQ�WHFKQRORJ\�LV�LQFUHPHQWDO�LQ�PRVW�FDVHV�WKH�FKDQJH�ZRXOG�

UHVXOW� LQ� D� VRUW� RI� UHILQHPHQW� RI� WKH� H[LVWLQJ� EXVLQHVV� PRGHO�� 7KH� SUHYLRXV� OLWHUDWXUH� RQ�

EXVLQHVV�PRGHO� OHDGHUVKLS� UHYHDOV� WKDW� WKLV UROH� FDQ� EH� SDVVHG� RQ� WR� VXERUGLQDWHV� �)RVV�	

6WLHJOLW]���������EXW�WKLV�VWXG\�DUJXHV�WKDW�QR�PDWWHU�KRZ�VPDOO�WKH�FKDQJH�LQ�EXVLQHVV�PRGHO�

LV��LW�FDQQRW�EH�SDVVHG�RQ�WR�WKH�VXERUGLQDWHV�RU�WKH�ORZHU�OHYHOV�LQ�RUJDQL]DWLRQ��7KH�UDWLRQDOH�
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EHLQJ� WKDW�QR�PDWWHU�KRZ�VPDOO�D�FKDQJH� LQ�EXVLQHVV�PRGHO� LW¶V�D�ELJ�FKDQJH� LQ� LWVHOI��7RS�

PDQDJHPHQW�QHHGV�WR�WDNH�DQ�DFWLYH�UROH�DQG�GHYHORS�PDQDJHPHQW�WHDPV�RU�D�ZRUNLQJ�JURXS�

FRPSULVLQJ�RI�SHRSOH�IURP�DFURVV�WKH�GHSDUWPHQWV�WR�WDNH�D�VWRFN�RI�WKH�FKDQJH��

:KHQHYHU� WKH WHFKQRORJLFDO�FKDQJH� LV� UDGLFDO� LQ�QDWXUH� LW�SXWV�PRUH�GHPDQGV�RQ� WKH� MRE�RI�

WRS�PDQDJHPHQW�WKDQ�WKH�LQFUHPHQWDO�FKDQJH��7RS�PDQDJHPHQW�KDV�WR�EH�YHU\�YLJLODQW�DQG�

DFWLYH� LQ� GHDOLQJ�ZLWK� WKLV� W\SHV� RI� WHFKQRORJLFDO� GHYHORSPHQWV��8QGHU� QR� FLUFXPVWDQFHV� D�

EOLQG�H\H�FDQQRW�EH�WXUQHG�WRZDUGV�WKLV�W\SH�RI�WHFKQRORJLFDO�FKDQJH�EHFDXVH�DQ\�OHQLHQF\�E\�

WKH� WRS� PDQDJHPHQW� FDQ� UHVXOW� LQ� VHULRXV� ORVV� WR� WKH� ILUP� ZKLFK� ZLOO� LQGHHG� KDUP� WKH�

SURILWDELOLW\� RI� ILUP� WKHUHE\� SXWWLQJ� TXHVWLRQ�PDUNV� RYHU� LWV� VXUYLYDO� LQ� WKH� ORQJ� UXQ�� �7KH�

DQDO\VLV� RI� WKH� GDWD� UHYHDOV� WKDW� WKH� WRS�PDQDJHPHQW� KDV� WR� JR� IRU� D� QHZ� EXVLQHVV�PRGHO�

ZKLFK�ZLOO�FRPSOHPHQW�WKLV�QHZ�WHFKQRORJLFDO�GHYHORSPHQW��7RS�PDQDJHPHQW�QHHGV�WR�EULQJ�

DOO� WKH� VWDNHKROGHUV� WRJHWKHU� DQG� WULJJHU� WKH� VHDUFK� RI� D� QHZ� EXVLQHVV� PRGHO� ZKLFK� ZLOO�

DFFRPPRGDWH�WKLV�QHZ�WHFKQRORJLFDO�GHYHORSPHQW��

$UFKLWHFWXUDO�FKDQJH�LV�TXLWH�GHPDQGLQJ�DQG�UHTXLUHV�ORDGV�RI�FRPPLWPHQWV�DQG�HIIRUWV�IURP�

WKH� WRS�PDQDJHPHQW� WKDQ� DQ\� RWKHU� FKDQJH�� 7KLV� VLPSO\�PDNHV� WKH� H[LVWLQJ�ZD\� RI� YDOXH�

FUHDWLRQ�VRPHKRZ�LQDSSURSULDWH�DQG�TXHVWLRQDEOH��+HQFHIRUWK�WRS�PDQDJHPHQW�KDV�WR�SXOO�XS�

WKHLU� VRFNV� DQG� JR� IRU� D� WUDQVIRUPDWLRQ� DV� KRZ� D� EXVLQHVV� PRGHO� FDQ� EH� GHVLJQHG� WR�

DFFRPPRGDWH� WKH� WHFKQRORJLFDO� FKDQJH�� 7KH� &(2� QHHGV� WR� SURYLGH� D� FRPSUHKHQVLYH�

URDGPDS�DQG DOVR�HQJDJH�LQ�GD\�WR�GD\�IXQFWLRQLQJ�RI�WKH�QHZ�EXVLQHVV�PRGHO��&(2�QHHGV�WR�

SURYLGH� WKH� GDLO\� JXLGDQFH� EHFDXVH� WKH� ZKROH� EXVLQHVV� PRGHO� KDV� EHHQ� FKDQJHG� DQG�

HPSOR\HHV�ZRXOG�QRW�EH�VR�IDPLOLDU�ZLWK�LWV�IXQFWLRQLQJ��

.QLJKWLDQ�XQFHUWDLQW\�FRPHV�ZKHQ�D�QHZ�WHFKQRORJLFDO�GHYHORSPHQW�PDNHV�DQ�H[LVWLQJ�ZD\�

RI�FUHDWLQJ�YDOXH�LUUHOHYDQW��FRVWO\�DQG�TXHVWLRQDEOH��:H�KDYH�VHHQ�LQ�SDVW�DOVR�DV�KRZ�WHFK�

FRPSDQLHV� KDYH� FKDQJHG� DQG� EURNHQ� GRZQ� WKH� FRVW� DQG� HFRQRPLHV� RI� VFDOH� EDUULHUV� E\�

LQQRYDWLQJ� WKH� EXVLQHVV� PRGHOV ZLWK� WKH� KHOS� RI� WHFKQRORJ\� OLNH� 8EHU�� $LUEQE�� ;LDRPL�

�%DVKLU��<RXVDI 	�9HUPD���������,I�WKHUH�LV�D�NQLJKWLDQ�XQFHUWDLQW\�WKH�ILUP�KDV�WR�EH�D�SDUW�

RI�WKH�FKDLQ��7KH�TXLFNHVW�DQG�WKH�HDVLHVW�ZD\�RI�WKLV�LV�WR�VLPSO\�DFTXLUH�D�QHZ�FRPSDQ\�LI�

WKH�H[LVWLQJ�ILUP�KDV�WKH�ILQDQFLDO�PXVFOH�RU�E\�VLPSO\�PHUJLQJ�ZLWK�WKH�QHZ�ILUP��$OWKRXJK�

WKLV�FDQ�EH�TXLWH�FKDOOHQJLQJ�DV�PHUJHUV�DQG�DFTXLVLWLRQV�GRQ¶W�KDYH�D�JRRG�UHFRUG�SULPDULO\�

GXH� WR�FXOWXUH� LVVXHV�EXW�GHVSLWH� WKDW� WKLV� LV� WKH�RQO\�ZD\�DURXQG��7RS�PDQDJHPHQW�FDQQRW�
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ZDWFK�LW�DV�D�E\VWDQGHU��6R�RUJDQL]DWLRQV KDV�WR�EH�D�SDUW�RI�LW��7KDW�LV�WKH�UHDVRQ�ZK\�RYHU�WKH�

ODVW�GHFDGH�PDQ\�FRPSDQLHV�KDYH�VWDUWHG�LQYHVWLQJ�LQ�VPDOO�VWDUW�XSV��VR�WKDW�WKH\�FDQ�SURWHFW�

WKHLU�WHUULWRULHV�DQG�PDNH�WKHPVHOYHV�VXVWDLQDEOH�RYHU�WKH WLPH��

2Q�WKH�RWKHU�KDQG�ZKHQ�WKH�WRS�PDQDJHULDO�VNLOOV�DUH�FRQFHUQHG�WKH\�DOVR�SOD\�D�VLJQLILFDQW�

UROH� LQ� EXVLQHVV� PRGHO� LQQRYDWLRQ�� 7RS� PDQDJHPHQW� VNLOOV� OLNH� HQWUHSUHQHXU� VNLOOV��

PDQDJHPHQW�VNLOOV�DQG�PDQDJHULDO�WLHV�GR�KDYH�D�SRVLWLYH�DV�ZHOO�DV�QHJDWLYH�UROH�WR�SOD\�LQ�

WKH�EXVLQHVV�PRGHO�LQQRYDWLRQ��7RS�PDQDJHULDO�VNLOOV�OLNH�WDNLQJ�WKH�PD[LPXP�DGYDQWDJH�RI�

WKH� DYDLODEOH� UHVRXUFHV� DQG�PDQDJLQJ� WKH�SHRSOH�E\�SURYLGLQJ�D� VRXQG� OHDGHUVKLS� VNLOOV� GR�

KDYH� D� SRVLWLYH� LQIOXHQFH� RQ� WKH� EXVLQHVV� PRGHO� LQQRYDWLRQ�� :KLOH� RQ� WKH� RWKHU� KDQG�

(QWUHSUHQHXU� VNLOOV� KHOS� ILUPV� LQ� FRQYHUWLQJ� QHZ� RSSRUWXQLWLHV� LQWR� QHZ� EXVLQHVV� PRGHOV��

)LQDOO\� WKH� FRQQHFWLYLW\� RI� WRS� PDQDJHPHQW� ZLWK� WKH� VXSSOLHUV�� FXVWRPHUV� DQG� RWKHU�

VWDNHKROGHUV� NQRZV� DV� WKH� PDQDJHULDO� WLHV� SOD\V� D� VLJQLILFDQW� UROH� RQ� WKH� EXVLQHVV� PRGHO�

LQQRYDWLRQ��7KH�PRUH�D�&(2�LV�LQYROYHG�ZLWK�WKH�VXSSOLHUV�DQG�FXVWRPHUV��FKDQFHV�DUH�KLJK�

WKDW�KH�ZLOO�KDYH�D�EHWWHU�FKDQFH�RI�FRQYHUWLQJ�QHZ�RSSRUWXQLWLHV�LQWR�QHZ�EXVLQHVV�PRGHOV���

7KDW�LV�WKH�UHDVRQ�ZK\�RUJDQL]DWLRQV�VSHQG�D�ORW�RI�WLPH�DQG�HQHUJ\�LQ�JHWWLQJ�WKH�IHHGEDFN�

V\VWHP� ULJKW� DQG� DOLJQHG� ZLWK� WKH� EXVLQHVV� PRGHOV� VR� WKDW� HYHU\� LGHD� DW� DQ\� OHYHO� RI�

RUJDQL]DWLRQ�UHDFKHV�WR�WKH�WRS�PDQDJHPHQW��:KLOH�DQ\�OHQLHQF\�DQG�ODFN�RI�LQLWLDWLYHV�E\�WRS�

PDQDJHPHQW� ZLOO� PDNH� D� ILUP� VWDJQDQW� WKHUHE\� PDNLQJ� LWV� IXWXUH� JURZWK� SURVSHFWV�

TXHVWLRQDEOH��

����,PSDFW�RI�7HFKQRORJ\�DFURVV�'LIIHUHQW�,QGXVWULHV

'DWD� KDV� EHHQ� FROOHFWHG� DFURVV� VHYHQ� LQGXVWULHV� OLNH� ,QIRUPDWLRQ� 7HFKQRORJ\��

7HOHFRPPXQLFDWLRQ��%DQNLQJ�� ,QVXUDQFH��0HGLD�	�(QWHUWDLQPHQW��3XEOLVKLQJ�DQG�DFDGHPLD�

FRYHULQJ����WRS�QRWFK�PXOWLQDWLRQDO�FRPSDQLHV�RI�,QGLD�DV�SHU�WKH�UHYHQXHV�DQG�PDUNHW�VKDUH��

,Q� DFDGHPLD� GDWD� KDV� EHHQ� FROOHFWHG� IURP� WRS� �� XQLYHUVLWLHV� RI� QRUWK� ,QGLD� DV� SHU� WKH� 46�

UDQNLQJ�RI�������2QH�RI�WKH�UDWLRQDOH�RI�FROOHFWLQJ�GDWD�IURP�GLIIHUHQW�LQGXVWULHV�LV�WR�DFFHVV�

ZKHWKHU� WKH� LPSDFW� LV� WKH� VDPH� DFURVV� LQGXVWULHV� RU� LW� YDULHV� IURP� LQGXVWU\� WR� LQGXVWU\��7R�

DQDO\VH�WKH�LPSDFW�RQ�GLIIHUHQW�LQGXVWULHV�.UXVNDO�:DOOLV�+�WHVW�KDV�EHHQ�XVHG��
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������.UXVNDO�:DOOLV�+�7HVW

7KH� .UXVNDO� :DOOLV� +� WHVW� LV� DQ� DOWHUQDWLYH� IRU� RQH� ZD\� $QQRYD� ZKLFK� FDQ� EH� XVHG� WR�

GHWHUPLQH�ZKHWKHU�WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKUHH�RU�PRUH�WKDQ�WKUHH�JURXSV�

ZKLOH�LQ�VRPH�FDVH�UHVHDUFKHUV�FDQ�HYHQ�XVH�WZR�JURXSV�RQO\��.UXVNDO�:DOOLV +�WHVW�LV�D�QRQ�

SDUDPHWULF� WHVW�DQG�VLPSO\�DQ�H[WHQVLRQ�WR�0DQ� :KLWQH\�8�WHVW��%HIRUH�SURFHHGLQJ�IRU� WKH�

IXUWKHU� DQDO\VLV� RI� GDWD� XVLQJ� WKLV� WHVW� UHVHDUFKHUV� PDGH� VXUH� WR� FKHFN� ZKHWKHU� WKH� GDWD�

VDWLVILHV�DOO�WKH�QHFHVVDU\�DVVXPSWLRQV��7KH�WHVW�KDV�WKH�IROORZLQJ�FRQGLWLRQV�

�� 7KH� GHSHQGHQW� YDULDEOHV� KDV� EHHQ� PHDVXUHG� XVLQJ� /LNHUW� VFDOH� ZKLFK� VXIILFHV� WKH�

FRQGLWLRQ�RI�XVLQJ�RUGLQDO�RU�FRQWLQXRXV�VFDOH�

�� 7KH� LQGHSHQGHQW� YDULDEOH� LV� FDWHJRULFDO� KDYLQJ� VHYHQ� FDWHJRULHV�� 7KHUHIRUH� WKH�

FRQGLWLRQ� RI� KDYLQJ� D� FDWHJRULFDO� YDULDEOH� ZLWK� PRUH� WKDQ� WZR� JURXSV� KDV� EHHQ�

IXOILOOHG�

�� 7KHUH� LV� DQ� LQGHSHQGHQFH� RI� REVHUYDWLRQV� DV� WKHUH� LV� QR� UHODWLRQVKLS� DPRQJVW� WKH�

REVHUYDWLRQV�LQ�HDFK�JURXS�RU�DPRQJVW�WKH�JURXSV�WKHPVHOYHV��

7KHUHIRUH�WKH�GDWD�VHW�VDWLVILHV�DOO�WKH�QHFHVVDU\�DVVXPSWLRQ�IRU�DSSO\LQJ�WKH�.UXVNDO�:DOOLV�

+�WHVW�
7DEOH��������'HVFULSWLYH�6WDWLVWLFV

0HDQ

�����

�����

�����

�����

����

6WG��'HYLDWLRQ 0LQLPXP 0D[LPXP

)93 ������ ����� ����

)$& ������ ����� ����

)(/ ������ ����� ����

)$% ������ ����� ����

,QGXVWU\ ����� � �

7DEOH��������0HDQ�5DQNV�DFURVV�LQGXVWULHV�

,QGXVWU\ 0HDQ�5DQN

)93 ,QIRUPDWLRQ�7HFKQRORJ\ ������
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%DQNLQJ �����

7HOHFRPPXQLFDWLRQ ������

,QVXUDQFH ������

3XEOLVKLQJ �����

0HGLD�	�(QWHUWDLQPHQW �����

(GXFDWLRQ ������

7RWDO

)$&

,QIRUPDWLRQ�7HFKQRORJ\ ������

%DQNLQJ �����

7HOHFRPPXQLFDWLRQ ������

,QVXUDQFH ������

3XEOLVKLQJ �����

0HGLD�	�(QWHUWDLQPHQW �����

(GXFDWLRQ ������

7RWDO

)(/

,QIRUPDWLRQ�7HFKQRORJ\ ������

%DQNLQJ ������

7HOHFRPPXQLFDWLRQ ������

,QVXUDQFH ������

3XEOLVKLQJ �����

0HGLD�	�(QWHUWDLQPHQW �����

(GXFDWLRQ ������

7RWDO

)$%

,QIRUPDWLRQ�7HFKQRORJ\ �����

%DQNLQJ �����

7HOHFRPPXQLFDWLRQ ������

,QVXUDQFH ������

3XEOLVKLQJ �����

0HGLD�	�(QWHUWDLQPHQW �����

(GXFDWLRQ ������

7RWDO
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7KH�PHDQ� UDQN�FROXPQ� �7DEOH�������VKRZV� WKDW� IRU� WKH�YDOXH�SURSRVLWLRQ�DPRQJ� WKH�VHYHQ�

LQGXVWULHV� WKH� KLJKHVW� PHDQ� UDQN� LV� RI� (GXFDWLRQ� VHFWRU� IROORZHG� E\� 7HOHFRPPXQLFDWLRQ��

,QIRUPDWLRQ�WHFKQRORJ\��%DQNLQJ��3XEOLVKLQJ�DQG�WKHQ�WKH�0HGLD�DQG�(QWHUWDLQPHQW�LQGXVWU\��

$V� IDU� DV� WKH� $VVHWV� DQG� FDSDELOLWLHV� RI� ILUP� DUH� FRQFHUQHG� WKH� KLJKHVW� PHDQ� UDQN� LV� RI�

(GXFDWLRQ��7HOHFRPPXQLFDWLRQ��,QIRUPDWLRQ�7HFKQRORJ\��,QVXUDQFH��3XEOLVKLQJ��%DQNLQJ�DQG�

WKHQ� WKH�0HGLD�	� (QWHUWDLQPHQW��:KHQ� WKH� (FRQRPLF� ORJLF� RI� WKH� ILUPV� LV� FRQFHUQHG� WKH�

KLJKHVW� PHDQ� UDQN� LV� RI� WHOHFRPPXQLFDWLRQ� IROORZHG� E\� HGXFDWLRQ�� EDQNLQJ�� LQIRUPDWLRQ�

WHFKQRORJ\��LQVXUDQFH��SXEOLVKLQJ�DQG�WKHQ�WKH�0HGLD�	�(QWHUWDLQPHQW��)LQDOO\�DV�IDU�DV�WKH�

LQIOXHQFH�RQ�DFWRUV�LQ�EXVLQHVV�QHWZRUNV�LV�FRQFHUQHG�WKH�KLJKHVW�PHDQ�UDQN�LV�RI�HGXFDWLRQ�

IROORZHG� E\� WHOHFRPPXQLFDWLRQ�� ,QVXUDQFH�� ,QIRUPDWLRQ� 7HFKQRORJ\�� %DQNLQJ�� 3XEOLVKLQJ�

DQG�WKHQ�WKH�PHGLD�DQG�HQWHUWDLQPHQW�LQGXVWU\��

7DEOH�������7HVW�6WDWLVWLFVD�E�F

)93 )$& )(/ )$%

&KL�6TXDUH ������ ������ ������ ������

'I � � � �

$V\PS��6LJ� ���� ���� ���� ����

D��.UXVNDO�:DOOLV�7HVW

E��*URXSLQJ�9DULDEOH��,QGXVWU\

9DOXH�3URSRVLWLRQ

7KH� WHVW�VWDWLVWLFV� �7DEOH�������KLJKOLJKWV� WKDW� WKH�&KL�6TXDUH�YDOXH�RI���������3 �����ZLWK�

PHDQ�UDQNV�RI�����������������������������������������������DQG�������LQGLFDWH�WKDW�WKHUH�LV�D�

VWDWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�RQ�WKH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�WKH�YDOXH�SURSRVLWLRQ�DFURVV�

GLIIHUHQW� LQGXVWULHV� OLNH� � ,QIRUPDWLRQ�7HFKQRORJ\��7HOHFRPPXQLFDWLRQ��%DQNLQJ�� ,QVXUDQFH��

0HGLD�	�(QWHUWDLQPHQW�DQG�$FDGHPLD��7KH�HIIHFW�VL]H�FDQ�DOVR�EH�FDOFXODWHG�E\�GLYLGLQJ�FKL�

VTXDUH� E\�1���� 7KH� HIIHFW� VL]H� LQ� WKLV� FDVH� FRPHV� RXW� WR� EH� HTXDO� WR� ������ZKLFK� LV� YHU\�

VLJQLILFDQW�LQ�FDVH�RI�VRFLDO�VFLHQFHV��
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$VVHWV�	�&DSDELOLWLHV

7KH�WHVW�VWDWLVWLFV��7DEOH��������KLJKOLJKWV�WKDW�WKH�&KL�6TXDUH�YDOXH�RI���������3 ������ZLWK�

PHDQ�UDQNV�RI�����������������������������������������������DQG�������LQGLFDWH�WKDW�WKHUH�LV�D�

VWDWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�RQ�WKH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�WKH�DVVHWV�DQG�FDSDELOLWLHV�

DFURVV� GLIIHUHQW� LQGXVWULHV� OLNH� � ,QIRUPDWLRQ� 7HFKQRORJ\�� 7HOHFRPPXQLFDWLRQ�� %DQNLQJ��

,QVXUDQFH��0HGLD�	�(QWHUWDLQPHQW�DQG�$FDGHPLD��7KH�HIIHFW�VL]H�FDQ�DOVR�EH�FDOFXODWHG�E\�

GLYLGLQJ�FKL�VTXDUH�E\�1����7KH�HIIHFW�VL]H�LQ�WKLV�FDVH�FRPHV�RXW�WR�EH�HTXDO�WR�������ZKLFK�

LV�YHU\�VLJQLILFDQW�LQ�FDVH�RI�VRFLDO�VFLHQFHV��

(FRQRPLF�/RJLF

7KH� WHVW�VWDWLVWLFV� �7DEOH�������KLJKOLJKWV� WKDW� WKH�&KL�6TXDUH�YDOXH�RI���������3 �����ZLWK�

PHDQ�UDQNV�RI����������������������������������������������DQG ������LQGLFDWH�WKDW�WKHUH�LV�D�

VWDWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�RQ�WKH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�WKH�DVVHWV�DQG�FDSDELOLWLHV�

DFURVV� GLIIHUHQW� LQGXVWULHV� OLNH� � ,QIRUPDWLRQ� 7HFKQRORJ\�� 7HOHFRPPXQLFDWLRQ�� %DQNLQJ��

,QVXUDQFH��0HGLD�	�(QWHUWDLQPHQW�DQG�$FDGHPLD��7KH�HIIHFW�VL]H�FDQ�DOVR�EH�FDOFXODWHG�E\�

GLYLGLQJ�FKL�VTXDUH�E\�1����7KH�HIIHFW�VL]H�LQ�WKLV�FDVH�FRPHV�RXW�WR�EH�HTXDO�WR�������ZKLFK�

LV�YHU\�VLJQLILFDQW�LQ�FDVH�RI�VRFLDO�VFLHQFHV��

$FWRUV�LQ�%XVLQHVV�1HWZRUNV

7KH�WHVW�VWDWLVWLFV��7DEOH�������KLJKOLJKWV�WKDW�WKH�&KL�6TXDUH�YDOXH�RI���������3 ������ZLWK�

PHDQ�UDQNV�RI���������������������������������������������DQG�������LQGLFDWH�WKDW�WKHUH�LV�D�

VWDWLFDOO\�VLJQLILFDQW�GLIIHUHQFH�RQ�WKH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�WKH�DVVHWV�DQG�FDSDELOLWLHV�

DFURVV� GLIIHUHQW� LQGXVWULHV� OLNH� � ,QIRUPDWLRQ� 7HFKQRORJ\�� 7HOHFRPPXQLFDWLRQ�� %DQNLQJ��

,QVXUDQFH��0HGLD�	�(QWHUWDLQPHQW�DQG�$FDGHPLD��7KH�HIIHFW�VL]H�FDQ�DOVR�EH�FDOFXODWHG�E\�

GLYLGLQJ�FKL�VTXDUH�E\�1����7KH�HIIHFW�VL]H�LQ�WKLV�FDVH�FRPHV�RXW�WR�EH�HTXDO�WR�������ZKLFK�

LV�VLJQLILFDQW�LQ�FDVH�RI�VRFLDO�VFLHQFHV��

7KH�UHVXOWV�UHYHDOHG�WKDW�DOO�WKH�IRXU�FRPSRQHQWV�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�OLNH�WKH�9DOXH�

3URSRVLWLRQ��$VVHWV�DQG�&DSDELOLWLHV��(FRQRPLF�/RJLF�DQG�$FWRUV�LQ�%XVLQHVV�1HWZRUNV�KDYH�

D� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFH� DFURVV� WKH� VHYHQ� GLIIHUHQW� LQGXVWULHV�� 7KHUHIRUH�ZH� FDQ�

FRQFOXGH�WKDW�RYHUDOO�WKH�LQIOXHQFH�RI�WHFKQRORJ\�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�LV�VWDWLVWLFDOO\�

VLJQLILFDQW�DFURVV�GLIIHUHQW�LQGXVWULHV�EXW�ZKHWKHU�WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�DFURVV�WKH�

JURXSV� FDQQRW� EH� SUHGLFWHG�� 7KHUHIRUH� LQ� RUGHU� WR� NQRZ� ZKHUH� WKH� GLIIHUHQFH� OLHV� DFURVV�

JURXSV�UHVHDUFKHU�KDV�UXQ�D�3RVW�+RF�WHVW���
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������3RVW�+RF�7HVW

,%0��6366�DV�VXFK�GRHVQ¶W�KDYH�DQ�RSWLRQ�WR�FRQGXFW�SRVW�KRF�WHVW�OLNH�ZH�KDYH�LQ�FDVH�RI�

$QQRYD�� /LWHUDWXUH� UHYLHZ� RQ� .UXVNDO� :DOOLV� WHVW� VXJJHVWV� WKDW� UHVHDUFKHUV� FDQ� XVH� 0DQ�

:KLWQH\�8�WHVW�RQ�LQGLYLGXDO�JURXSV�RI�WZR�HDFK��+RZHYHU�ZKHQ�WKH�UHVHDUFKHUV�XVH�PXOWLSOH�

0DQ�:KLWQH\�8�WHVWV�LW�HQKDQFHV�WKH�FKDQFHV�RI�7\SH���HUURU��7KHUHIRUH�UHVHDUFKHUV�KDYH�WR�

DGMXVW�WKH�OHYHO�RI�VLJQLILFDQFH�E\�GLYLGLQJ�WKH�DFWXDO�OHYHO�RI�VLJQLILFDQFH�ZLWK�WKH�QXPEHU�RI�

WHVWV� WR�EH�FRQGXFWHG��7KLV�PDNHV�WKH�OHYHO�RI�VLJQLILFDQFH�VR�VPDOO� WKDW� LW�EHFRPHV�QH[W� WR�

LPSRVVLEOH�WR�PDNH�D�W\SH���HUURU��)LHOG���������

7DEOH�������,QIRUPDWLRQ�7HFKQRORJ\�	 %DQNLQJ �*URXS�����

,QGXVWU\ 0HDQ�5DQN 6XP�RI�5DQNV

)93

,QIRUPDWLRQ�7HFKQRORJ\ ����� �������

%DQNLQJ ����� ������

7RWDO

)$&
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������DV�FRPSDUHG�WR�0HGLD�	�(QWHUWDLQPHQW�,QGXVWU\�ZKLFK�LV��������7DEOH��������:KHQ�WKH�
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DVVHWV�DQG�FDSDELOLWLHV�RI�WKH�ILUPV�DUH�FRQFHUQHG�DJDLQ�(GXFDWLRQ�VHFWRU�KDV�D�KLJKHVW�UDQN�RI�

������ZKLOH�DV�PHGLD�	�(QWHUWDLQPHQW�KDV�KLJKHVW�PHDQ� UDQN�RI�������� ,Q�(FRQRPLF� ORJLF�

DJDLQ�HGXFDWLRQ�KDV�WKH�KLJKHVW�PHDQ�UDQN�RI�������ZKLOH�DV�PHGLD�DQG�HQWHUWDLQPHQW�KDV�D�

PHDQ� UDQN�RI��������)LQDOO\�ZKHQ� WKH�$FWRUV� LQ�EXVLQHVV�QHWZRUN�DUH� FRQFHUQHG� HGXFDWLRQ�

VHFWRU�KDV�WKH�KLJKHVW�PHDQ�UDQN�RI�������ZKLOH�DV�PHGLD�	�HQWHUWDLQPHQW�KDV�D�PHDQ�UDQN�RI�

�������'HVSLWH�DOO�WKLV�ZH�FDQQRW�WHOO�ZKHWKHU�WKLV�GLIIHUHQFH�LV�VWDWLVWLFDOO\�VLJQLILFDQW�RU�QRW��

7KHUHIRUH�LQ�RUGHU�WR�SUHGLFW�ZKHWKHU�WKH�GLIIHUHQFH�LV�VWDWLVWLFDOO\�VLJQLILFDQW�ZH�ZLOO�FRQGXFW�

D�0DQ�:KLWQH\�8�WHVW�

7DEOH�������0HGLD�	�(QWHUWDLQPHQW��*URXS�����

,QGXVWU\ 0HDQ�5DQN 6XP�RI�5DQNV

)93

0HGLD�	�(QWHUWDLQPHQW ����� ������

(GXFDWLRQ ����� ������

7RWDO

)$&

0HGLD�	�(QWHUWDLQPHQW ����� ������

(GXFDWLRQ ����� ������

7RWDO

)(/

0HGLD�	�(QWHUWDLQPHQW ����� ������

(GXFDWLRQ ����� ������

7RWDO

)$%

0HGLD�	�(QWHUWDLQPHQW ����� ������

(GXFDWLRQ ����� ������

7RWDO

0DQ�:KLWQH\�8�7HVW

:H�KDYH�XVHG�DQ�DGMXVWHG�OHYHO�RI�VLJQLILFDQFH�LQ�0DQ�:KLWQH\�8�WHVW�DV�ZH�DUH�FRQGXFWLQJ�

0DQ�:KLWQH\�8�WHVW�RQ���LQGHSHQGHQW�JURXSV��7KHUHIRUH�GHFLVLRQV�ZRXOG�EH�WDNHQ�NHHSLQJ�D�

VLJQLILFDQFH� OHYHO�RI�������� LQWR�FRQVLGHUDWLRQ��7KH� UHVXOWV� LQ� WKH� WDEOH� UHYHDO� WKDW� IRU�)93�

0DQQ�:KLWQH\�8�YDOXH� �������DQG�3 �����)$&�0DQQ�:KLWQH\ �������DQG�3 ������)(/�

0DQQ�:KLWQH\� 8� YDOXH �������� DQG� 3 ������� DQG� WKH� )$%� ZLWK� D� 0DQQ�:KLWQH\�

YDOXH �������DQG�3 ������7DEOH��������7KHUHIRUH�WKH�3�YDOXHV�IRU�9DOXH�SURSRVLWLRQ��$VVHWV�
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DQG�FDSDELOLWLHV��DQG�$FWRUV� LQ�EXVLQHVV�QHWZRUNV� WKHUH� LV� VWDWLVWLFDOO\� VLJQLILFDQW�GLIIHUHQFH�

DFURVV� (GXFDWLRQ� VHFWRU� DQG� 0HGLD� DQG� (QWHUWDLQPHQW� ZKLOH� DV� IRU� (FRQRPLF� /RJLF� WKH�

GLIIHUHQFH�LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��

7DEOH�������7HVW�6WDWLVWLFVD

)93 )$& )(/ )$%

0DQQ�:KLWQH\�8 ������� ������� ������� �������

:LOFR[RQ�: ������� ������� ������� �������

= ������ ������ ������ ������

$V\PS��6LJ�����WDLOHG�
���� ���� ���� ����

D��*URXSLQJ�9DULDEOH��,QGXVWU\
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����5(6($5&+�),1',1*6

7KLV�FKDSWHU�LQFOXGHV�WKH�PDMRU�ILQGLQJV�IURP�DOO�WKH�REMHFWLYHV��FRQFOXVLRQ��PDQDJHULDO�

LPSOLFDWLRQV��OLPLWDWLRQV�DQG�VFRSH�IRU�IXWXUH�UHVHDUFK��

���� 2EMHFWLYH� ��� 7R� VWXG\� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� WKH� ILUP¶V�

YDOXH�SURSRVLWLRQ�

2QH�RI�WKH�EDVLF�VXE�FRPSRQHQWV�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�LV�KRZ�WKH�ILUPV�FUHDWH�YDOXH�

RU�ZK\�D�SDUWLFXODU�FRQVXPHU�EX\V�IURP�D�VSHFLILF�ILUP�FRPPRQO\�NQRZQ�DV�WKH�)LUP¶V�YDOXH�

SURSRVLWLRQ�� &XUUHQW� VWXG\� WULHG� WR� H[SORUH� ZKHWKHU� WHFKQRORJLFDO� GHYHORSPHQWV� KDYH� DQ�

LQIOXHQFH�RQ�WKH�YDOXH�SURSRVLWLRQ�RU�LW�KDV�QRWKLQJ�WR�GR�ZLWK�WKH�ILUP¶V�YDOXH�SURSRVLWLRQ��

7KH�GDWD�DQDO\VLV�UHYHDOHG�WKDW�WHFKQRORJLFDO�GHYHORSPHQWV�GR�KDYH�D�VLJQLILFDQW�LQIOXHQFH�RQ�

WKH� ILUP¶V� YDOXH� SURSRVLWLRQ�� 7KHVH� UHVXOWV� DUH� LQ� OLQH� ZLWK� ILQGLQJ� RI� %DVKLU�� <RXVDI 	�

9HUPD�� �������� 0DW]OHU� HW�� DO��� �������� 3DWHOL	*LDJOLV�� ������� ZKLFK� KDYH� VXSSRUWHG� WKH�

SRVLWLYH�UHODWLRQVKLSV�EHWZHHQ�WKH�WHFKQRORJLFDO�GHYHORSPHQWV�DQG�ILUPV�YDOXH SURSRVLWLRQ��

+RZHYHU��JRLQJ� LQWR�GHHSHU� LQVLJKWV� WKH� ILQGLQJV�KDYH� UHYHDOHG� WKDW�DOWKRXJK� WHFKQRORJLFDO�

GHYHORSPHQWV�KDYH�KHOSHG� LQ�GLIIHUHQWLDWLQJ� WKH� SURGXFWV� DQG� VHUYLFHV�� UHGXFHG� WKH� WLPH�RI�

GHOLYHU\��VLPSOLILHG�WKH�SURFHVV�RI�DFTXLULQJ�WKH�SURGXFWV��LPSURYHG�WKH�TXDOLW\�RI�SURGXFWV��

LQFUHDVHG� WKH� YDOXH� DGGHG� VHUYLFHV�� LPSURYHG� WKH� UHODWLRQVKLS� ZLWK� FXVWRPHUV� HWF�� EXW�

PDWFKLQJ�WKH�QHHGV�RI�FRQVXPHUV�ZLWK�FRPSDQ\�RIIHULQJ�KDV�EHFRPH�GLIILFXOW��)XUWKHU�WKHUH�

LV�VWLOO�VLJQLILFDQW�GRXEW�WKDW�ZKHWKHU�WHFKQRORJ\�KDV�PDGH�WKH�FXVWRPHU�DV�D�SDUW�RI�YDOXH�FR�

FUHDWLRQ�SURFHVV��7KH�ILQGLQJV�DOVR�UHYHDOHG�WKDW�WHFKQRORJLFDO�GHYHORSPHQWV�LQ�JHQHUDO�KDYH�

LPSURYHG�WKH�YDOXH�SURSRVLWLRQ�DFURVV�DOO�RI�WKH�VHYHQ�LQGXVWULHV�WDNHQ�LQ�WKLV�VWXG\�OLNH�WKH�

,QIRUPDWLRQ�7HFKQRORJ\��7HOHFRPPXQLFDWLRQ��%DQNLQJ��0HGLD�	�(QWHUWDLQPHQW�� ,QVXUDQFH��

3XEOLVKLQJ�DQG�(GXFDWLRQ��

7KLV� LV� RQH�RI� WKH�YLWDO� DQG� VWUDWHJLF� ILQGLQJV�RI� WKLV� VWXG\�DQG�D�PDMRU� FRQWULEXWLRQ� WR� WKH�

OLWHUDWXUH�RQ�EXVLQHVV�PRGHOV��/LWHUDWXUH�RQ�EXVLQHVV�PRGHOV� WLOO GDWH�� ODFNHG�DQ\� HPSLULFDO�

UHVHDUFK� ZKLFK� KDV� PHDVXUHG� WKH� LPSDFW� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� ILUP¶V� YDOXH�

SURSRVLWLRQ�� 7KLV� VWXG\� KDV� JRQH� IXUWKHU� DKHDG� E\� QRW� RQO\� PHDVXULQJ� WKH� LQIOXHQFH� RI�

WHFKQRORJ\� EXW� DOVR� WHVWLQJ� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� VWDWLVWLFDOO\�� 9HU\�

OLPLWHG� VWXGLHV� KDYH� PHDVXUHG� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� WKH� YDOXH�
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SURSRVLWLRQ� EXW� PDLQO\� XVLQJ� D� FDVH� VWXG\� RU� HLWKHU� RQ� D� FRQFHSWXDO� EDVLV� ZLWK� YHU\� OLWWOH�

HPSLULFDO�VXSSRUW���%DVKLU��<RXVDI 	�9HUPD� ������%DVKLU��<RXVDI 	�9HUPD��������0DW]OHU�

HW��DO���������3DWHOL 	 *LDJOLV������� $PLW�	 =RWW��������5D\PRQG��������$PLW 	 =RWW�������

����2EMHFWLYH����7R�VWXG\�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�WKH�ILUP¶V�

DVVHWV�DQG�FDSDELOLWLHV�DV�UHVRXUFHV�

7KH�VHFRQG�FRPSRQHQW�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�LV�WKH�$VVHWV�	�&DSDELOLWLHV�RI�WKH�ILUP�

UHTXLUHG�IRU�FUHDWLQJ�WKH�YDOXH�SURSRVLWLRQ��7KLV�REMHFWLYH�ZDV�DFKLHYHG�LQ�WKH�VHFRQG�SDUW�RI�

WKH� GDWD� DQDO\VLV� VKRZQ� DERYH�� 7KH� ILQGLQJV� IURP� WKH� GDWD� DQDO\VLV� UHYHDOHG� WKDW�

WHFKQRORJLFDO�GHYHORSPHQWV�GR�KDYH�D�VLJQLILFDQW�VWDWLVWLFDO�LQIOXHQFH�RQ�WKH�ILUP¶V�$VVHWV�	�

&DSDELOLWLHV�� ,Q� DGGLWLRQ� WR� WKLV� LW� ZDV� IRXQG� WKDW� DFURVV� DOO� WKH� VHYHQ� LQGXVWULHV� OLNH� WKH�

,QIRUPDWLRQ�7HFKQRORJ\��7HOHFRPPXQLFDWLRQ��%DQNLQJ��0HGLD�	�(QWHUWDLQPHQW�� ,QVXUDQFH��

3XEOLVKLQJ� DQG� (GXFDWLRQ�� &KUHVEURXJK 	� 5RVHQEORRP ������ KDYH� DOVR� VXSSRUWHG� WKH�

SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� WKH� WHFKQRORJLFDO� GHYHORSPHQWV� DQG� WKH� ILUP¶V� DVVHWV� DQG�

FDSDELOLWLHV��

7KLV�LV�DJDLQ�D�YHU\�FUXFLDO�ILQGLQJ�DV�WLOO�GDWH�WKH�SUHYLRXV�UHVHDUFKHUV�KDYH�QRW�IRFXVVHG�RQ�

WKH� LQIOXHQFH� RI� WHFKQRORJ\� RQ� WKH� ILUP¶V� DVVHWV� DQG� FDSDELOLWLHV�� 7LOO� GDWH� FRPSDQLHV� DQG�

DFDGHPLFLDQV�ZHUH�QRW�DEOH� WR�TXDQWLI\� WKH� LQIOXHQFH�RI� WHFKQRORJLFDO�GHYHORSPHQWV�RQ� WKH�

ILUP¶V� DVVHWV� DQG� FDSDELOLWLHV�� 7KLV� VWXG\� KDV� EULGJHG� WKLV� JDS� E\� QRW� RQO\� WHVWLQJ� WKH�

LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� VWDWLVWLFDOO\� EXW� DOVR� JLYLQJ� EXVLQHVVHV� DQ� RYHUDOO�

VFHQDULR� RQ� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� WKHLU� DVVHWV� DQG� FDSDELOLWLHV��

6RPH�YHU\� UDUH� VWXGLHV�KDYH�EHHQ�FRQGXFWHG�ZKLFK�PHDVXUH� WKH� LQIOXHQFH�RI� WHFKQRORJLFDO�

GHYHORSPHQWV� RQ� ILUP¶V� DVVHWV� DQG� FDSDELOLWLHV� DQG� PDMRULW\� RI� WKHP� DUH� EDVHG� RQ� FDVH�

VWXGLHV�� 7KH� ILQGLQJV� RI� WKLV� VWXG\� DUH� DOVR� LQ� OLQH� ZLWK� WKH� VRPH� RI� WKH� RWKHU� VWXGLHV�

FRQGXFWHG� �&KUHVEURXJK 	� 5RVHQEORRP�� ������ %DVKLU�� <RXVDI 	� 9HUPD�� ������ %DVKLU��

<RXVDI 	�9HUPD������D����

,Q� DGGLWLRQ� WR� WKLV� WKH� UHVXOWV� IURP� WKH� GDWD� DQDO\VLV� KDYH� UHYHDOHG� WKDW� GHVSLWH� WKH�

WHFKQRORJLFDO� GHYHORSPHQWV� WKH� QXPEHU� RI� SHRSOH�ZRUNLQJ� LQ� RUJDQL]DWLRQV� KDYH� QRW� JRQH�

GRZQ�ZKLOH� WKH� VNLOO� VHW� RI� HPSOR\HHV�KDYH� LQFUHDVHG�DQG� VR�KDV� WKH� LQWHOOHFWXDO� FDSLWDO� RI�

HPSOR\HHV��7KH�UHVXOWV�IXUWKHU�UHYHDOHG�WKDW� WKHUH�LV�DPELJXLW\�DVVRFLDWHG�ZLWK�WKH�IDFW� WKDW�

WHFKQRORJ\� FDXVHV�PRUH� LQIULQJHPHQWV� RI� WKH� SDWHQWV� DQG� KDV�PDGH� WUDGH� VHFUHWV� DYDLODEOH��
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)LQDOO\�WKH�ILQGLQJV�UHYHDOHG�WKDW�LW¶V�XQFOHDU�WKDW�WHFKQRORJLFDO�GHYHORSPHQWV�KDYH�UHGXFHG�

WKH�FDSLWDO�EDUULHUV�LQ�EXVLQHVVHV��

���� 2EMHFWLYH� ��� 7R� VWXG\� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� WKH� ILUP¶V�

HFRQRPLF�ORJLF�RU�UHYHQXH�ORJLF�

7KH�YHU\�UHDVRQ�RI�WKH�ILUPV�WR�RSHUDWH�LQ�WKH�PDUNHW�DQG�GHOLYHU�YDOXH�LV�WR�PDNH�PRQH\�E\�

PRQHWL]LQJ�WKHLU�YDOXH�SURSRVLWLRQ��7KLV� LV� WKH�WKLUG�DQG�RQH�RI� WKH�PDLQ�VXE�FRPSRQHQW�RI�

WKH�EXVLQHVV�PRGHO�LQQRYDWLRQ�IUDPHZRUN�XVHG�LQ�WKLV�VWXG\���&XUUHQW�VWXG\�PDGH�DQ�DWWHPSW�

WR� VWXG\� ZKDW� LQIOXHQFH� WHFKQRORJLFDO� GHYHORSPHQWV� KDYH� RQ� WKH� HFRQRPLF� ORJLF� RU� WKH�

UHYHQXH�ORJLF�RI�WKH�ILUP¶V��7KLV�REMHFWLYH�ZDV�DFKLHYHG�LQ�WKH�WKLUG�SDUW�RI�WKH�GDWD�DQDO\VLV�

SKDVH�DERYH��7KH�UHVXOWV IURP�WKH�GDWD�DQDO\VLV�VWDJH�DERYH�KDYH�KLJKOLJKWHG�WKDW�WKHUH�LV�D�

VWDWLVWLFDOO\�VLJQLILFDQW�LQIOXHQFH�RI�WHFKQRORJLFDO�GHYHORSPHQWV�RQ�WKH�ILUP¶V�HFRQRPLF�ORJLF�

RU� WKH� UHYHQXH� ORJLF�� � )XUWKHU� WKH� DQDO\VLV� UHYHDOHG� WKDW� WKLV� GLIIHUHQFH� LV� VWDWLVWLFDOO\�

VLJQLILFDQW� DFURVV� DOO� WKH� VHYHQ� LQGXVWULHV� OLNH� LQIRUPDWLRQ� WHFKQRORJ\�� WHOHFRPPXQLFDWLRQ��

EDQNLQJ��LQVXUDQFH��SXEOLVKLQJ��PHGLD�	�HQWHUWDLQPHQWV�DQG�DFDGHPLD��

7KLV� LV� DJDLQ� D� YHU\� FUXFLDO� ILQGLQJ� DQG� LV� LQ� OLQH� ZLWK� WKH� ILQGLQJV� RI� RWKHU� VWXGLHV� OLNH�

&KHVEURXJK 	� 5RVHQEORRP�� ������ &DOLD�� *XHUULQL�� 	� 0RXUD�� ������ %DVKLU�� <RXVDI 	�

9HUPD�� ������ %DVKLU�� <RXVDI 	�9HUPD�� ������:KDW�PDNHV� WKLV� VWXG\� FUXFLDO� DQG� JURXQG�

EUHDNLQJ�LV�WKH�IDFW�WKDW�DOO�RI�WKH�VWXGLHV�ZKLFK�KDYH�GLVFXVVHG�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�

GHYHORSPHQWV� RQ� WKH� HFRQRPLF� ORJLF� RU� WKH� UHYHQXH� ORJLF� DUH� EDVHG� RQ� FDVH� VWXGLHV�� 7KLV�

VWXG\�KDV� WKH� GLVWLQFWLRQ� RI� EHLQJ� WKH� RQO\� VWXG\�ZKLFK� LV� EDVHG� RQ� DQ� HPSLULFDO� UHVHDUFK��

0DMRULW\� RI� WKH� RWKHU� VWXGLHV� KDYH� PDLQO\� IRFXVVHG� RQ� WKH� FRQFHSWXDOL]DWLRQ� RI� WKH� WHUP�

(FRQRPLF� ORJLF� �'XERVVRQ�7RUED\�� 2VWHUZDOGHU� 	� 3LJQXHU�� ������ +DPHO�� ������ .LP�

	0DXERUJQH��������7LPPHUV��������:HVWHUOXQG��������

*RLQJ� D� OLWWOH� GHHSHU� LQWR� WKH� GDWD� DQDO\VLV� WKH� UHVXOWV� UHYHDOHG� WKDW� WHFKQRORJLFDO�

GHYHORSPHQWV�KDYH�LQ�IDFW LQFUHDVHG�WKH�ZRUNLQJ�FDSLWDO�UHTXLUHPHQWV�RI�WKH�ILUP¶V�DQG�DW�WKH�

VDPH� WLPH� IL[HG� FRVWV� KDYH� LQFUHDVHG� ZKLOH� YDULDEOH� FRVWV� KDYH� QRW� LQFUHDVHG�� :KHQ�

PDLQWHQDQFH� FRVWV� DUH� FRQFHUQHG� WKHUH� LV� VWLOO� DPELJXLW\� DVVRFLDWHG� ZKHWKHU� WKH\� KDYH�

GHFUHDVHG� RU� LQFUHDVHG�� 7HFKQRORJLFDO� GHYHORSPHQWV� KDYH� VWLOO� QRW�PDGH� HFRQRPLHV� RI� WKH�

VFDOH�LUUHOHYDQW��2Q�WKH�RWKHU�KDQG�WHFKQRORJ\�KDV�LQFUHDVHG�WKH�SURILW�PDUJLQV�EXW�ZKHWKHU�

WHFKQRORJ\�KDV�UHGXFHG�WKH�ULVN�LQ�EXVLQHVV�LV�VWLOO�XQFOHDU��
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���� 2EMHFWLYH� ��� 7R� VWXG\� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ� WKH� ILUP¶V�

UHODWLRQVKLS�ZLWK�DFWRUV�LQ�EXVLQHVV�QHWZRUNV�

7KH� ODVW� VXE� FRPSRQHQW� RI� EXVLQHVV� PRGHO� LQQRYDWLRQ� LQFOXGHV� WKH� YDULRXV� VXSSOLHUV��

VWUDWHJLF�SDUWQHUV��LQWHUPHGLDULHV�DQG�RWKHU�PHPEHUV�RI�YDOXH�QHWZRUN NQRZQ�DV�WKH�DFWRUV�LQ�

EXVLQHVV� QHWZRUNV� �:HVWXUOXQG�� ������� 7KLV� LV� WKH� ODVW� VXE� FRQVWUXFW� RI� EXVLQHVV� PRGHO�

LQQRYDWLRQ� XVHG� LQ� WKLV� VWXG\�� 7KLV� VWXG\� ZDV� DQ� DWWHPSW� WR� VWXG\� WKH� LQIOXHQFH� ZKLFK�

WHFKQRORJLFDO� GHYHORSPHQWV� KDYH� RQ� WKH� DFWRUV� RI� D� EXVLQHVV� QHWZRUN� RI� D� ILUP¶V� EXVLQHVV�

PRGHO�� 7KLV� REMHFWLYH� ZDV� DFKLHYHG� LQ� WKH� IRXUWK� SKDVH� RI� WKH� GDWD� DQDO\VLV� SKDVH� DERYH�

�7DEOH��������7KH�UHVXOWV�IURP�WKH�GDWD�DQDO\VLV�KLJKOLJKW�WKDW�WHFKQRORJLFDO�GHYHORSPHQWV�GR�

KDYH�D�VWDWLVWLFDOO\�VLJQLILFDQW�LQIOXHQFH�RQ�WKH�DFWRUV�LQ�EXVLQHVV�QHWZRUNV�RI�D�ILUP��3UHYLRXV�

VWXGLHV� KDYH� VWXGLHG� WKLV� GLPHQVLRQ� IURP� GLIIHUHQW� SHUVSHFWLYH� SDUWLFXODUO\� OLNH� QHWZRUN�

SHUVSHFWLYH��3DOR�	 7DKWLQHQ��������ZKLOH�RWKHU�KDYH�VWXGLHG�LW�DV�DQ�LQWHJUDWLYH�IUDPHZRUN�

�9LYHV 	 6YHMHQRYD�� ������� �'HVSLWH� WKH�GLIIHUHQW�QDWXUH�RI� WKHVH� VWXGLHV� DOO� RI� WKHP�KDYH�

SRLQWHG�RXW� WR� WKH�IDFW� WKDW� WHFKQRORJLFDO�GHYHORSPHQWV�KDYH�D�FDSDFLW\�WR�GLVUXSW� WKH�YDOXH�

QHWZRUNV�RI�D�ZHOO�URRWHG�EXVLQHVV�PRGHOV��7KH�UHVXOWV�IXUWKHU�UHYHDOHG�WKDW�WKLV�GLIIHUHQFH LV�

DOVR� VWDWLVWLFDOO\� VLJQLILFDQW� DFURVV� LQGXVWULHV� OLNH� ,QIRUPDWLRQ� WHFKQRORJ\��

7HOHFRPPXQLFDWLRQ��%DQNLQJ��0HGLD�	�(QWHUWDLQPHQW��,QVXUDQFH��3XEOLVKLQJ�DQG�(GXFDWLRQ��

7KLV�LV�D�NH\�ILQGLQJ�DQG�D�PDMRU�FRQWULEXWLRQ�WR�WKH�DFDGHPLF�OLWHUDWXUH�RQ�EXVLQHVV�PRGHO�

LQQRYDWLRQ��7LOO�GDWH�WKH�OLWHUDWXUH�RQ�EXVLQHVV�PRGHOV�KDV�XVXDOO\�IRFXVVHG�RQ�YDOXH�FUHDWLRQ�

DVSHFW� RI� EXVLQHVV� PRGHO� LQQRYDWLRQ� �$PLW� 	 =RWW�� ������ $PLW� 	 =RWW�� ������ %DVKLU� 	�

9HUPD�� ������� 7KHUH� DUH� VRPH� RWKHU� VWXGLHV� ZKLFK� KDYH� KLJKOLJKWHG� WKH LQIOXHQFH� RI�

WHFKQRORJLFDO� GHYHORSPHQWV� RQ� WKH� DFWRUV� LQ� EXVLQHVV� QHWZRUNV� �%DVKLU�� <RXVDI 	�9HUPD��

������%DVKLU��<RXVDI 	�9HUPD���������$OO�RI�WKHVH�VWXGLHV�DUH�HLWKHU�EDVHG�RQ�FDVH�VWXGLHV�RU�

DUH�FRQFHSWXDO�ZLWK�YHU\�OLWWOH�HPSLULFDO�VXSSRUW��7KHUHIRUH�ZKDW�PDNHV�WKLV�VWXG\�VSHFLDO�DQG�

QRYHO�LV�WKDW�LW¶V�EDVHG�RQ�DQ�HPSLULFDO�UHVHDUFK��

$�OLWWOH�FORVH�YLHZ�RI�WKH�DQDO\VLV�UHYHDOHG�WKDW�WHFKQRORJ\�KDV�LPSURYHG�WKH�UHODWLRQVKLS�ZLWK�

VXSSOLHUV� DQG� DV�ZHOO� DV� WKH� FXVWRPHUV��7HFKQRORJLFDO� GHYHORSPHQWV�KDYH�DOVR� UHGXFHG� WKH�

ULVN� LQ� SDUWQHU� VHOHFWLRQ� DQG� KDV� KHOSHG� ILUPV� WR� IRFXV� RQ� FRUH� DFWLYLWLHV�� 7HFKQRORJLFDO�

GHYHORSPHQWV� KDYH� DOVR� LPSURYHG� WKH� FRPPXQLFDWLRQ� DQG� FRRUGLQDWLRQ� DVSHFWV� EHWZHHQ�

QHWZRUN�PHPEHUV�DQG�KDYH�DOVR�IDFLOLWDWHG�WKH�WUXVW�EHWZHHQ�QHWZRUN PHPEHUV��2Q�WKH�RWKHU�
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KDQG� WHFKQRORJLFDO� GHYHORSPHQWV� ILUPV� KDYH� GHYHORSHG� EHWWHU� SRVW� SXUFKDVH� WKHUHE\�

IDFLOLWDWLQJ� WKH� FXVWRPHU� UHWHQWLRQ�� )LQDOO\� WHFKQRORJLFDO� GHYHORSPHQWV� KDYH� PDGH�

LGHQWLILFDWLRQ�RI�VXSSOLHUV�HDV\�DQG�KDYH�KHOSHG�ILUPV�WR�IRFXV�RQ�WKHLU�FRUH�DFWLYLWLHV�UDWKHU�

WKDQ�WKH�RYHUDOO�VFKHPH�RI�WKLQJV��

����2EMHFWLYH ���7R�VWXG\�WKH�UROH�RI�WRS�PDQDJHPHQW�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�GXH�

WR�WHFKQRORJLFDO�GHYHORSPHQWV�

7KLV� REMHFWLYH� ZDV� DFKLHYHG� E\� DQDO\VLQJ� WKH� TXDOLWDWLYH� GDWD� FROOHFWHG� E\ PHDQV� RI�

LQWHUYLHZV�XVLQJ�$WODV�7L������ ,W�ZDV�REVHUYHG� WKDW� WKH� UROH�RI� WRS�PDQDJHPHQW� LQ�EXVLQHVV�

PRGHO� LQQRYDWLRQ� KDV� QRWKLQJ� WR� GR�ZLWK� WKH� GHSWK� RI� WKH� EXVLQHVV�PRGHO� FKDQJH�� 7KLV� LV�

FRQWUDU\�WR�WKH�ILQGLQJV�RI�)RVV�	6WLHJOLW]���������ZKR�KLJKOLJKWHG WKDW LI�WKH�FKDQJH�LV�VPDOO�

RU�LQFUHPHQWDO� LW�FDQ�EH�GHOHJDWHG�WR� ORZHU�OHYHOV�RI�PDQDJHPHQW�DQG�WRS�PDQDJHPHQW�FDQ�

IRFXV�RQ�RWKHU�FKDQJHV�ZKLFK�DUH�RI�UDGLFDO�DQG�DUFKLWHFWXUDO�LQ�QDWXUH��,W�ZDV�DOVR�IRXQG�WKDW�

ZKHQ� WKH� FKDQJH� LV� UDGLFDO� WRS� PDQDJHPHQW� KDV� WR� WULJJHU� WKH� VHDUFK� IRU� D� QHZ� EXVLQHVV�

PRGHO�DQG�RQ�WKH�RWKHU�KDQG�ZKHQ�WKH�FKDQJH�LV�DUFKLWHFWXUDO�WRS�PDQDJHPHQW�KDV�WR�JR�IRU�D�

WUDQVIRUPDWLRQ�RI�WKH�H[LVWLQJ�EXVLQHVV�PRGHO��7KH�ELJJHVW�FKDOOHQJH�LV�ZKHQ�WKH�FKDQJH�LV�RI�

NQLJKWLDQ�XQFHUWDLQW\�� WRS PDQDJHPHQW�KDV� WR� VHDUFK� IRU�D�QHZ�ILUP�ZLWK� WKH�QHZ�EXVLQHVV�

PRGHO�DQG�PDNH�DQ�DFTXLVLWLRQ�LI�WKH\�KDYH�WKH�ILQDQFLDO�PXVFOH�RU�HLWKHU�PHUJH�ZLWK�D�ILUP�

ZKLFK�KDYH�WKH�UHOHYDQW�PDUNHW�H[SHUWLVH�RI�WKH�EXVLQHVV�PRGHO��

:KHQ� WKH� WRS�PDQDJHPHQW� VNLOOV� DUH� FRQFHUQHG� WKH� VWXG\�KDV� KLJKOLJKWHG� WKDW� WKH\� KDYH� D�

SRVLWLYH�DV�ZHOO�DV�QHJDWLYH� LQIOXHQFH�RQ� WKH�EXVLQHVV�PRGHO� ,QQRYDWLRQ��7KH�ILQGLQJV�KDYH�

UHYHDOHG� WKDW� WRS� PDQDJHPHQW� HQWUHSUHQHXU� VNLOOV� ZLOO� KHOS� D� ILUP� LQ� FRQYHUWLQJ� QHZ�

RSSRUWXQLWLHV� LQWR� QHZ� EXVLQHVV� PRGHOV�� 7KH� WRS� PDQDJHPHQW� WLHV� DOVR� HQKDQFH� WKH�

SRVVLELOLWLHV� RI� GHYHORSLQJ� QHZ� EXVLQHVV�PRGHOV� DURXQG� QHZ�PDUNHW� QHHGV� RU� WKRVH� QHHGV�

ZKLFK�ZHUH�XQPHW��7KHVH�ILQGLQJV�DUH�LQ�OLQH�ZLWK�WKH�ILQGLQJV�RI�=KDR�	�7DQJ���������ZKR�

VWXGLHG� ���� &KLQHVH� ILUPV� DQG� IRXQG� WKDW� PDQDJHULDO� VNLOOV�� PDQDJHULDO� WLHV� DQG� WRS�

PDQDJHULDO�HQWUHSUHQHXU�VNLOOV�FDQ�OHDG�WR�EXVLQHVV�PRGHO�LQQRYDWLRQV���

2QH�RI� WKH�RWKHU�PDMRU� ILQGLQJV�RI� WKH�VWXG\�DQDO\VLQJ�TXDOLWDWLYH�GDWD� IURP�WKH� LQWHUYLHZV�

KDV�EHHQ�WKDW�EXVLQHVV�PRGHO�LQQRYDWLRQ�FDQQRW�EH�ODEHOOHG�H[FOXVLYHO\�DV�D�WRS�PDQDJHPHQW�

UHVSRQVLELOLW\�� 7KH� LGHDV� IRU� EXVLQHVV� PRGHO� LQQRYDWLRQ� FDQ� FRPH� DFURVV� DOO� WKH� OHYHOV� RI�

PDQDJHPHQW�� )LUPV� DUH� HPSRZHULQJ� SHRSOH� WR� WDNH� GHFLVLRQ� E\� JLYLQJ� WKHP� WKH�
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DFFRXQWDELOLW\�DQG�WKH�UHVSRQVLELOLW\�DQG�EXON�RI� LQQRYDWLRQ�LQ�EXVLQHVV�PRGHOV�ZLOO�DOZD\V�

FRPH�IURP�WKH�ERWWRP���7KH�ILQGLQJV�DOVR�UHYHDOHG�WKDW�DOWKRXJK�WRS�PDQDJHPHQW�KDV�D�PXFK�

ELJJHU� UROH�EXW� LQYROYLQJ� ORZHU� OHYHOV� RI�PDQDJHPHQW� LQ�EXVLQHVV�PRGHO� LQQRYDWLRQ�ZRXOG�

UHGXFH�WKH�UHVLVWDQFH�DQG�IDFLOLWDWH�LWV�LPSOHPHQWDWLRQ�ZKLFK�LV�YHU\�FUXFLDO��7KLV�LV�D�PDMRU�

FRQWULEXWLRQ� WR� WKH� OLWHUDWXUH� RQ� EXVLQHVV� PRGHOV� DV� WLOO� GDWH� UHVHDUFKHUV� KDYH� QRW� VWXGLHG�

EXVLQHVV�PRGHO�LQQRYDWLRQ�LQ�WKLV�GLPHQVLRQ��

2QH�RI�WKH�RWKHU�ILQGLQJV�ZKLFK�KDV�HPHUJHG�RXW�RI�WKH�LQWHUYLHZV�ZLWK�WKH�WRS�PDQDJHPHQW�

LV� WKDW�GHVSLWH� WKH�VXUJH�RI�UHVHDUFK�RQ�EXVLQHVV�PRGHOV�RYHU� WKH�\HDUV� WKHUH� LV�VWLOO� ODFN�RI�

FODULW\�DPRQJ�H[HFXWLYHV�RQ�ZKDW�LV�D�EXVLQHVV�PRGHO��7KHUH�DUH�EXVLQHVVPHQ�DQG�PDQDJHUV�

ZKR�GHILQH�LW�DV�D�SDUW�RI�VWUDWHJ\��VRPH�PD\�GHILQH�LW�DV� LQIRUPDWLRQ�WHFKQRORJ\�DQG�RWKHU�

GHILQH�LW�DV�KRZ�D�ILUP�PDNHV�PRQH\�ZKLOH�RWKHU�GHILQH�LW�DV�D�EOXHSULQW�RI�DQ�RUJDQL]DWLRQ�

ZKLFK� LQYROYHV� SURGXFW� VWUDWHJ\�� PDUNHWLQJ� VWUDWHJ\�� SURPRWLRQDO� VWUDWHJ\� DQG� HYHQ�

GLIIHUHQWLDWLRQ� VWUDWHJ\�� 7KLV� ILQGLQJ� LV� LQ� OLQH� ZLWK� WKH� ILQGLQJV� RI� $PLW� 	 =RWW�� ��������

(FRQRPLVW�LQWHOOLJHQFH�XQLW���������ZKR�KDYH�DOVR�DUULYHG�DW�WKH�VDPH�FRQFOXVLRQ��

����&21&/86,21

,%0���������LQ�D�VXUYH\�RI�PRUH�WKDQ�����FRUSRUDWH�DQG�SXEOLF�VHFWRU�H[HFXWLYHV�URXQG�WKH�

JOREH� IRXQG� WKH� FRPSDQLHV�ZKLFK� KDYH� JURZQ� KLJKHU� RSHUDWLQJ�PDUJLQV� DW� D�PXFK� KLJKHU�

SDFH�LQ�WKH�ODVW�FRXSOH�RI�\HDUV�DQG�ZKR�KDYH�RXWSHUIRUPHG�WKHLU�ULYDOV�ZHUH�SXWWLQJ�WZLFH�DV�

PXFK� IRFXV�RQ�EXVLQHVV�PRGHO� LQQRYDWLRQ� WKDQ� WKHLU� ULYDOV��7KH�FRQFHSW�RI�EXVLQHVV�PRGHO�

LQQRYDWLRQ�KDV�WKXV�UHFHLYHG�FRQVLGHUDEOH�DWWHQWLRQ�ERWK�IURP�WKH�DFDGHPLD�DQG�WKH�LQGXVWU\�

RYHU�WKH�ODVW�KDOI�D�GHFDGH��6FKQHLGHU�	�6SLHWK��������6SLHWK�HW�DO���������=RWW�HW�DO���������

5HVHDUFK� KDV� DOVR� VKRZQ� WKH� EXVLQHVV�PRGHO� LQQRYDWLRQ� FDQ� DFW� DV� D� VRXUFH� RI� VXVWDLQDEOH�

FRPSHWLWLYH�DGYDQWDJH�ZKLFK�H[LVWLQJ�ILUPV�RU�ULYDOV�ZRXOG�ILQG�DOPRVW�LPSRVVLEOH�WR�LPLWDWH�

�%DVKLU��<RXVDI 	�9HUPD�� �������'HVSLWH� DOO� RI� WKLV� VXUJH� LQ� DFDGHPLF� DQG� QRQ�DFDGHPLF�

OLWHUDWXUH� RQ� EXVLQHVV�PRGHO� LQQRYDWLRQ� WKH� RYHUDOO� FRQFHSW� LV� VWLOO� DW� D� EXGGLQJ� VWDJH� DQG�

WKHUH�DUH�PDQ\�LVVXHV�VXUURXQGLQJ�LW���

)URP�WKH�SHUVSHFWLYH�RI�DFDGHPLFLDQV�WKHUH�LV�VWLOO�ODFN�RI�FODULW\�RQ�ZKDW�D�EXVLQHVV�PRGHO�LV��

DQG�ZKDW�DUH�LWV�YDULRXV�FRPSRQHQWV�RU�HOHPHQWV��%XVLQHVVHV�DUH�PRUH�LQWHUHVWHG�LQ�NQRZLQJ�

ZKDW�PDNHV�VWUDWHJ\�GLIIHUHQW�IURP�FRQFHSWV�OLNH�EXVLQHVV�VWUDWHJ\��LQQRYDWLRQ�PDQDJHPHQW��

SURGXFW� VWUDWHJ\� DQG� HYHQ� SURPRWLRQDO� VWUDWHJ\��0RVW� RI� WKH� OLWHUDWXUH� RQ� EXVLQHVV� PRGHO�
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LQQRYDWLRQ�LV�TXLWH�\RXQJ�DQG�DV�ZHOO�DV�GLVSHUVHG��OLNH�LWV�DGGUHVVHG�LQ�VXEMHFWV�OLNH�VWUDWHJLF�

PDQDJHPHQW��0DW]OHU�HW�DO���������=RWW	�$PLW���������LQQRYDWLRQ�PDQDJHPHQW��%XFKHUHU�HW�

DO���������&KHVEURXJK	�5RVHQEORRP��������:HL�HW� DO��������� HQWUHSUHQHXUVKLS� �*HRUJH�	

%RFN��������0DOPVWU|P HW�DO�������� DQG�HYHQ�LQ�PDUNHWLQJ��&ODX��HW�DO���������6WRUEDFND�

HW�DO���������

7KH�SUHVHQW�UHVHDUFK�SURYLGHV�D�PDMRU�FRQWULEXWLRQ�DQG�DGGV�WR�WKH�H[LVWLQJ�NQRZOHGJH�DQG�

WKH�WKHRUHWLFDO�IRXQGDWLRQV�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ��7KLV�VWXG\�KDV�PDGH�DQ DWWHPSW�WR�

OLQN�WKH�ZKROH�RI�WKH�OLWHUDWXUH�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�LQ�D�PHDQLQJIXO�ZD\��7KLV�VWXG\�

LV� WKH� RQO\� RI� LWV� NLQG�ZKLFK� KDV� GHYHORSHG� DQG� YDOLGDWHG� D� IUDPHZRUN�RQ� EXVLQHVV�PRGHO�

LQQRYDWLRQ�ZKLFK� LV� EDVHG� RQ� DQ� HPSLULFDO� UHVHDUFK�� � 7KH� UHVXOWV� KLJKOLJKWHG� WKDW� EXVLQHVV�

PRGHO� LQQRYDWLRQ� FDQ� EH� GHFRPSRVHG� LQWR� HLJKW� IDFWRUV� OLNH� 9DOXH� 3URSRVLWLRQ�� &KDQQHOV��

&RVWV�� +XPDQ� &DSLWDO�� 9DOXH� 1HWZRUN�� /LQNDJH� ZLWK� 3DUWQHUV�� $VVHWV� 	� &DSDELOLWLHV� DQG�

5HYHQXH�6RXUFHV��7KLV�KDV�SURYLGHG�VFKRODUV�QHFHVVDU\ WRROV�IRU�WKH�IXWXUH�HPSLULFDO�UHVHDUFK�

RQ� EXVLQHVV� PRGHO� LQQRYDWLRQ�� )XUWKHU� WKH� VWXG\� KDV� FRQFOXGHG� WKDW� WHFKQRORJLFDO�

GHYHORSPHQWV�GR�KDYH�D�VLJQLILFDQW�LQIOXHQFH�RQ�WKH�EXVLQHVV�PRGHO�LQQRYDWLRQ�DFURVV�DOO�WKH�

VHYHQ� LQGXVWULHV� OLNH� 7HOHFRPPXQLFDWLRQ�� ,QIRUPDWLRQ� 7HFKQRORJ\�� %DQNLQJ�� 0HGLD� 	�

(QWHUWDLQPHQW��3XEOLVKLQJ��,QVXUDQFH�DQG�(GXFDWLRQ���

7KLV�VWXG\�KDV�KLJKOLJKWHG�DQ� LPSRUWDQW�GLPHQVLRQ�DERXW� WKH�PRQLWRULQJ�RI�EXVLQHVV�PRGHO�

HQYLURQPHQWV�� 7KH� VWXG\� KDV� FRQFOXGHG� WKDW� LQ� WRGD\¶V� WXUEXOHQW�� FXWWKURDW� DQG� UDSLG�

WHFKQRORJLFDO�DGYDQFHPHQW�LW�LV�DEVROXWHO\�FUXFLDO�IRU�ILUPV�WR�PRQLWRU�WKHLU�EXVLQHVV�PRGHO�

HQYLURQPHQWV�DORQJ�ZLWK�WKH�JHQHUDO�DQG�HFRQRPLF�HQYLURQPHQWDO�PRQLWRULQJ��7KH�VWXG\�KDV�

VXJJHVWHG� WKDW� ILUPV� QHHG� WR� NHHS� DQ� H\H� RQ� WKH� JRYHUQPHQW� UHJXODWLRQV�� HQYLURQPHQW��

&RPSHWLWLRQ�ZLWKLQ�DQG�RXWVLGH� LQGXVWU\��7KH�VWXG\�VXJJHVWV� WKDW� ILUPV�QHHG� WR�VSHFLILFDOO\�

NHHS�DQ�H\H�RQ�WKH�VWDUW�XSV�DFURVV�DOO�LQGXVWULHV�EHFDXVH�WLPH�DQG�WLPH�DJDLQ�LW¶V�WKH�VPDOO�

EXVLQHVVHV� ZKLFK� KDYH� D� KDELW� RI� GLVUXSWLQJ� WKH� EXVLQHVV� PRGHOV� DQG� FRQYHUWLQJ� QHZ�

RSSRUWXQLWLHV�LQWR�QHZ�EXVLQHVV�PRGHOV��

7KH� SUHYLRXV� UHVHDUFKHUV� KDYH� KLJKOLJKWHG� WKDW� WKH� UROH� RI� WRS� PDQDJHPHQW� UHJDUGLQJ�

EXVLQHVV�PRGHO�LQQRYDWLRQ�GHSHQGV�RQ�WKH�GHSWK�RI�WKH�EXVLQHVV�PRGHO�FKDQJH��7KH�VWXG\�KDV�

KLJKOLJKWHG� WKDW�QR�PDWWHU�ZKHWKHU� WKH� WHFKQRORJLFDO� FKDQJH� LV� LQFUHPHQWDO�RU� DUFKLWHFWXUDO�
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WRS�PDQDJHPHQW�KDV�WR�WDNH�DQ�DFWLYH�UROH�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ��)XUWKHU�WKH�EXVLQHVV�

PRGHO�FKDQJH�LV�GLIIHUHQW�IURP�WKH�SURFHVV�LQQRYDWLRQ�DQG�WKXV�UHTXLUHV�DFWLYH�FRQVLGHUDWLRQ�

IURP� WKH� WRS� PDQDJHPHQW�� � 7KLV� VWXG\� KDV� VXJJHVWHG� WKDW� HYHQ� D� VPDOO� FKDQJH� RU� DQ�

LQFUHPHQWDO�FKDQJH�LQ�EXVLQHVV�PRGHOV�LV�D�ELJ�FKDQJH�LQ�LWVHOI�

7KH�VWXG\�KDV�EURXJKW�DQ�LPSRUWDQW�GLPHQVLRQ�DERXW�WKH�UROH�RI�WRS�PDQDJHPHQW�LQ�EXVLQHVV�

PRGHO� LQQRYDWLRQ�� 7KH� VWXG\� KDV� FRQWUDGLFWHG� WKH� ROG� DJH� FRQFHSW� DERXW� WKH� UROH� RI� WRS�

PDQDJHPHQW� LQ� EXVLQHVV�PRGHO� LQQRYDWLRQ�ZKLFK� VXJJHVWHG� WKDW� LW¶V� H[FOXVLYHO\� XQGHU� WKH�

FRQWURO�DQG�RZQHUVKLS�RI�WRS�PDQDJHPHQW��7KH�VWXG\�KDV�FRQFOXGHG�WKDW�WRS�PDQDJHPHQW�LV�

QRW�WKH�VROH�DXWKRULW\�ZKLFK�KDV�D�UROH�WR�SOD\�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ��/RRNLQJ�DW�WKH�

ZD\� SHRSOH� DUH� JHWWLQJ� HPSRZHUHG� LQ� EXVLQHVVHV� DQG� KRZ� IHHGEDFN� LV� WDNHQ� DFURVV� WKH�

GLIIHUHQW�PDQDJHULDO�OHYHOV� HYHU\ERG\�KDV�D�UROH�WR�SOD\�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ���7KH�

TXDOLWDWLYH�GDWD�SULPDULO\�FROOHFWHG�E\�PHDQV�RI� LQWHUYLHZV�ZLWK�WKH�WRS�PDQDJHPHQW�RI�WKH�

ILUPV�KDYH�KLJKOLJKWHG�WKDW�WKH�FRQFHSW�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�KDYH�D�KXJH�SRWHQWLDO�WR�

EH�H[SORUHG�IXUWKHU��

����0$1$*(5,$/�,03/,&$7,216

'XULQJ� WKH� ODVW�KDOI�D�GHFDGH�VRPH�RI� WKH�ELJJHVW� VWDUW�XS�FRPSDQLHV� LQ�FRUSRUDWH�$PHULFD�

DQG�&KLQD���8EHU��;LDRPL�DQG�$LUEQE��KDYH�EHHQ�FRPSDQLHV�ZLWK QR�UHYROXWLRQDU\�SURGXFW�

RU� D� VHUYLFH� EXW� DQ� LQQRYDWLYH� DQG� GLVUXSWLYH� EXVLQHVV� PRGHO�� 7KH� YDOXDWLRQV RI� WKHVH�

FRPSDQLHV�KDYH�WRXFKHG�VN\�DQG�LQ�QR�WLPH�WKH\�KDYH�EHFRPH�PXOWLELOOLRQ�GROODU�HQWHUSULVHV��

7KH\�DOO�KDYH�UHGHILQHG�FRPSHWLWLRQ�DQG�WKH�YHU\�EDVLF�EXLOGLQJ�EORFNV�RI�D�EXVLQHVV�PRGHO��

7KLV� KLJKOLJKWV� DQ� LPSRUWDQW� LPSOLFDWLRQ� IRU�PDQDJHUV� DQG� EXVLQHVVHV� WKDW� EXVLQHVV�PRGHO�

LQQRYDWLRQ�FDQ�ERRVW�QRW�RQO\� WKH�ILQDQFLDO�EXW� WKH�VWUDWHJLF�SHUIRUPDQFH�RI� WKH�EXVLQHVVHV��

7KH�VWXG\�DFPHV�WR� WKH�GLVUXSWLYH�QDWXUH�RI�EXVLQHVV�PRGHO� LQQRYDWLRQ�DQG�SRLQW�RXW� WR� WKH�

IDFW�WKDW�DQ\�LQGXVWU\�ZKLFK�WDNHV�FRQVLGHUDEOH�LQYHVWPHQW�XSIURQW�LQ�WHUPV�RI�IL[HG�FRVW�DQG�

JHQHUDWLQJ�WKH�VXSSO\�KDV�D�SRWHQWLDO�WR�EH�GLVUXSWHG�E\�D�VPDOO�VWDUW�XS�ZKLFK�FDQ�EH�ZLWKLQ�

\RXU�LQGXVWU\�RU�VRPHWLPHV�RXWVLGH�WKH�LQGXVWU\���

,Q� WRGD\¶V� FXW� WKURDW� ZRUOG� EXVLQHVV� VSHQG� FRQVLGHUDEOH� DPRXQW� RI� WLPH� DQG� HQHUJ\� LQ�

GLIIHUHQWLDWLQJ�WKHLU�SURGXFWV�DQG�VHUYLFHV�IURP�WKH�FRPSHWLWRUV�LQ�RUGHU�WR�DFKLHYH�VRPH�VRUW�

RI� FRPSHWLWLYH� DGYDQWDJH�� 7KLV� VWXG\� FRQWUDGLFWV� WKH� ROG� DJH� SHUVSHFWLYH� RQ� FRPSHWLWLYH�
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DGYDQWDJH� ZKLFK� VXJJHVWHG� WKDW� FRPSHWLWLYH� DGYDQWDJH� OLHV� LQ� LQQRYDWLQJ� SURGXFWV� DQG�

VHUYLFHV�UHDVRQ�EHLQJ�WKDW�DQ\�LQQRYDWLRQ�QR�PDWWHU�KRZ�HIILFLHQW�DQG�QRYHO�FDQ�EH�LPLWDWHG�

SDUWLFXODUO\�IURP�FRXQWULHV�ZLWK�FKHDS�ODERXU�DW�D�PXFK�VXEVLGL]HG�FRVW���7KHUHIRUH�WKLV�VWXG\�

KLJKOLJKWV� WKDW� PDQDJHUV� VKRXOG� JR� IRU� EXVLQHVV� PRGHO� LQQRYDWLRQ� DV� D� FUDGOH� RI�

GLIIHUHQWLDWLRQ�ZKLFK�ZLOO�VHUYH�DV�D�VRXUFH�RI�VXVWDLQDEOH�FRPSHWLWLYH�DGYDQWDJH�EHFDXVH�IRU�

WKH�H[LVWLQJ�ELJ�JX\V� LW�ZRXOG�EH�DOPRVW� LPSRVVLEOH� WR� LPLWDWH�RU�FKDQJH� WKHLU�PRGHOV�DV� LW�

ZRXOG�LQYROYH�PDVVLYH�UHVWUXFWXULQJ�LQ�WKH�ZKROH�YDOXH�QHWZRUN�ZKLFK�EHFRPHV�DOPRVW�QH[W�

WR�LPSRVVLEOH��

2YHU� WKH� ODVW� FRXSOH� RI� GHFDGH¶V� UHVHDUFKHUV� DQG� EXVLQHVVHV� KDYH� VWUHVVHG� WR� WKH� IDFW� WKDW�

WHFKQRORJ\�KDV�SRWHQWLDO�WR�GLVUXSW�DQ\�EXVLQHVV�PRGHO�DQG�FDQ�PDNH�VRPH�EXVLQHVV�PRGHOV�

DOWRJHWKHU�REVROHWH��'HVSLWH�DOO�WKH�UHVHDUFK�RYHU�WKH�\HDUV�QR�VWXG\�KDV�FRPH�XS�ZLWK�WRROV�WR�

PHDVXUH�RU�TXDQWLI\�WKH�LPSDFW�ZKLFK�WHFKQRORJLFDO�GHYHORSPHQWV�KDYH�RQ�EXVLQHVV�PRGHOV��

7KLV�VWXG\�SURYLGHV�PDQDJHUV�WKH�PXFK�QHHGHG�WRROV�WR�PHDVXUH�WKH�LQIOXHQFH�RI�WHFKQRORJ\�

RQ� WKHLU� EXVLQHVV� PRGHOV� ZKLFK� ZLOO� KHOS� WKHP� WR� SUHSDUH� LQ� DGYDQFH� DQG� DQWLFLSDWH� WKH�

LPSDFW� WHFKQRORJLFDO� GHYHORSPHQWV� ZLOO� KDYH� RQ� WKH� YDOXH� SURSRVLWLRQ�� DVVHWV� DQG�

FDSDELOLWLHV��HFRQRPLF�ORJLF�DQG�WKH�YDULRXV�DFWRUV�LQ�EXVLQHVV�QHWZRUNV���

2QH�RI�WKH�RWKHU�DQG�YHU\�FUXFLDO�LPSOLFDWLRQV�IRU�PDQDJHUV�IURP�WKLV�VWXG\�LV�WKH�UROH�ZKLFK�

WRS�PDQDJHPHQW�KDV� LQ�EXVLQHVV�PRGHO� LQQRYDWLRQ�GXH� WR� WHFKQRORJLFDO� GHYHORSPHQWV��7KH�

VWXG\�JRHV�DJDLQVW� WKH� WUDGLWLRQDO�SHUVSHFWLYH� WKDW�EXVLQHVV PRGHO� LQQRYDWLRQ� LV� H[FOXVLYHO\�

FRQILQHG� WR� WKH� WRS� PDQDJHPHQW� RI� WKH� ILUPV�� 7KH� VWXG\� SRLQWV� RXW� WKDW� DOWKRXJK� WRS�

PDQDJHPHQW�KDV�D�PXFK�ZLGHU�UROH�LQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�EXW�WKDW�GRHVQ¶W�PHDQ�ZH�

FDQ�ODEHO�LW�H[FOXVLYHO\�IRU�WKH�WRS�PDQDJHPHQW��3HRSOH�DUH�JHWWLQJ�HPSRZHUHG�DW�HYHU\�OHYHO�

DQG�EXVLQHVVHV�DUH�UHPRYLQJ�WKH�KLHUDUFKLFDO�EDUULHUV��)XUWKHU�EXON�RI�LQQRYDWLRQ�WKHVH�GD\V�

FRPHV�IURP�WKH�ORZHU�OHYHOV�RI�PDQDJHPHQW��$GGLWLRQDOO\�LQ�RUGHU�WR�UHPRYH�WKH�UHVLVWDQFH�

DQG� IDFLOLWDWH� WKH� HIIHFWLYH� LPSOHPHQWDWLRQ� LW¶V� QHFHVVDU\� WR� WDNH� WKH� ORZHU� OHYHOV� RI�

PDQDJHPHQW�DORQJ��

7KH�RWKHU�PDQDJHULDO�LPSOLFDWLRQV�RI�WKLV�VWXG\�LV�WKDW�WKH�UROH�RI�WRS�PDQDJHPHQW�LQ�EXVLQHVV�

PRGHO� LQQRYDWLRQ� GXH� WR� WHFKQRORJLFDO� GHYHORSPHQWV� KDYH� QRWKLQJ� WR� GR�ZLWK� WKH� GHSWK� RI�

FKDQJH��1R�PDWWHU�ZKHWKHU�WKH�FKDQJH�LV�LQFUHPHQWDO��UDGLFDO��DUFKLWHFWXUDO�RU�NQLJKWLDQ��WRS�

PDQDJHPHQW� KDV� WR� WDNH� DQ� DFWLYH� UROH� DQG� OHDG� IURP� WKH� IURQW� EHFDXVH� HYHQ� D� VPDOO�

LQFUHPHQWDO�FKDQJH�LQ�EXVLQHVV�PRGHO�LV�D�ELJ�FKDQJH�LQ�LWVHOI��,W¶V�QRW�OLNH D�SURFHVV�FKDQJH�
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ZKLFK�FDQ�EH�GHOHJDWHG�DFURVV�ORZHU�OHYHOV�DQG�PDQDJHUV�FDQ�WDNH�RWKHU�DVVLJQPHQWV�RU�UROHV��

2QH�RI�WKH�RWKHU�FULWLFDO�LPSOLFDWLRQV�IRU�PDQDJHUV�IURP�WKLV�VWXG\�LV�WKDW�FRPSDQLHV�QHHG�WR�

LQYHVW� LQ� VPDOO� VWDUW�XSV� IURP� WLPH� WR� WLPH� DQG� WKHQ� WU\� WR� DFFXPXODWH� WKHP� LQ� WKH� RYHUDOO�

VFKHPH�RI�WKLQJV�DW�D�ODWHU�VWDJH��7KLV�ZLOO�JR�D�ORQJ�ZD\�LQ�SURWHFWLQJ�WKH�FRPSDQLHV�IURP�

WKH�GLVUXSWLYH�EXVLQHVV�PRGHOV�DQG�ZLOO�JLYH�FRPSDQLHV�D�FXVKLRQ�RI�DLU�WR�FRPSHWH�ZLWK�WKHLU�

ULYDOV�ZLWKRXW�ZRUU\LQJ�DERXW�WKH�FKDQJLQJ�QDWXUH�RI�EXVLQHVV�PRGHOV��

7KH� VWXG\� KLJKOLJKWV� WKDW� EXVLQHVVHV� DQG� PDQDJHUV� VKRXOG� DOVR� PRQLWRU� EXVLQHVV� PRGHO�

HQYLURQPHQWV�DORQJ�ZLWK�JHQHUDO�HQYLURQPHQWV�EHFDXVH� LQ� WRGD\¶V�FXW� WKURDW�DQG�GLVUXSWLYH�

ZRUOG�ZKHUH�EXVLQHVV�PRGHOV�DUH�EHLQJ�FKDQJHG�RQ�D�UHJXODU�EDVLV�DFURVV�LQGXVWULHV�LW¶V�YHU\�

LPSRUWDQW� WR� NHHS� DQ� H\H� RQ� WKH� FKDQJLQJ� EXVLQHVV� PRGHOV�� 0DQDJHUV� VKRXOG� NHHS� WKHLU�

DQWHQQDV�RSHQ�DQG�EH�YLJLODQW�DERXW�WKH�JRYHUQPHQW�UHJXODWLRQV��HQYLURQPHQW�FRQVFLRXVQHVV��

FXVWRPHU� GHPDQG� RU� QHHGV�� &RPSHWLWRUV� ZLWKLQ� DQG� RXWVLGH� WKH� LQGXVWU\�� &RQWLQXRXV�

PRQLWRULQJ�RI�EXVLQHVV�PRGHO�HQYLURQPHQWV�ZRXOG�SXW�D�ILUP�LQ�D�FRPSHWLWLYH�SRVLWLRQ�DV�WKH�

ILUP� ZRXOG� EH� LQ� D� EHWWHU� SRVLWLRQ� WR� DOLJQ� RU� FKDQJH� WKHLU� PRGHOV� ZLWK� WKH� FKDQJLQJ�

WHFKQRORJ\�DQG�WR�FRQYHUW�QHZ�PDUNHW�RSSRUWXQLWLHV�LQWR�QHZ�EXVLQHVV�PRGHOV��

7KH�VWXG\�KLJKOLJKWV� WKDW�PDQDJHUV� VKRXOG�QRW�FRQIXVH�EXVLQHVV�PRGHO� LQQRYDWLRQ�ZLWK� WKH�

ILUPV� EXVLQHVV� VWUDWHJ\�� 7KH� VWXG\� VWUHVVHV� WR� WKH� IDFW� WKDW� EXVLQHVV� PRGHO� LQQRYDWLRQ� LV�

DOWRJHWKHU�D�GLIIHUHQW�VXEMHFW�DQG�PDQDJHUV�VKRXOG�VSDUH�RXW�VHSDUDWH�WLPH�IRU�EXVLQHVV�PRGHO�

LQQRYDWLRQ���7KH�VWXG\�DOVR�KLJKOLJKWV�WKDW�DOWKRXJK�WHFKQRORJ\�LV�RQH�RI�WKH�PDMRU�IRUFHV�LQ�

GLVUXSWLQJ�DQG�FKDQJLQJ�EXVLQHVV�PRGHOV�EXW�EXVLQHVV�PRGHO�LQQRYDWLRQ�FDQ�KDSSHQ�ZLWKRXW�

WHFKQRORJ\�VLPSO\�E\�FKDQJLQJ�RU�DOWHULQJ�WKH�YDOXH�QHWZRUNV�

����/,0,7$7,216�2)�7+(�678'<

'HVSLWH� IROORZLQJ� KLJKO\� YDOLG� DQG� UHOLDEOH� PHWKRGRORJLFDO� DQG� VWDWLVWLFDO� SURFHGXUHV� WKLV�

VWXG\� OLNH� DOO� RWKHU� VWXGLHV� VXIIHUV� IURP� VRPH� OLPLWDWLRQV�� $OWKRXJK� UHVHDUFKHUV� KDYH� D�

UDWLRQDO�DQG�SURSHU�OLWHUDWXUH�VXSSRUW�IRU�DOO�RI�WKH�WHFKQLTXHV�DSSOLHG�LQ�WKLV�UHVHDUFK�EXW�DOO�

RI� WKHVH� VWDWLVWLFDO� WRROV� XVHG� LQ� WKLV� VWXG\� DUH� TXLWH� VDPSOH� VL]H� VSHFLILF�� 7KLV�PHDQV� WKDW�

UHVXOWV�KDYH�D�WHQGHQF\�WR�IOXFWXDWH�ZLWK�D�KLJKHU�VDPSOH�VL]H��7KHUHIRUH�D�KLJKHU�VDPSOH�VL]H�

FRXOG� KDYH� JLYHQ� DOWRJHWKHU� GLIIHUHQW� UHVXOWV� WKDW� ZKDW� DUH� EHLQJ� KLJKOLJKWHG� LQ� WKLV� VWXG\�

WKHUHE\�LPSDFWLQJ�WKH�UHOLDELOLW\�DQG�YDOLGLW\�RI�WKH�UHVXOWV�
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6HFRQG� DV� WKH� GDWD� KDV� EHHQ� FROOHFWHG� IURP� RQO\� RQH� HPHUJLQJ� HFRQRP\� �,QGLD�� WKHUHIRUH�

WKHUH� DUH� TXHVWLRQV� PDUNV� DURXQG� WKH� JHQHUDOL]DELOLW\� RI� WKH� RXWFRPHV� IURP� WKLV� UHVHDUFK���

7KHUHIRUH� LW� ZRXOG� EH� YHU\� XVHIXO� WR� H[WHQG� RU� SHUIRUP� D� VLPLODU� VWXG\� LQ� RWKHU� HPHUJLQJ�

PDUNHWV� WR�VHH�WKH�YDULDWLRQV� LQ�UHVXOWV� LI�DQ\��)XUWKHU�UHVHDUFKHUV�FDQ�JR�IRU�D�FRPSDUDWLYH�

VWXG\�LQYROYLQJ�VRPH�GHYHORSHG�DQG�D�GHYHORSLQJ�HFRQRPLHV�WR�VHH�WKH�GLIIHUHQFHV�LI�DQ\�RQ�

WKH� LQIOXHQFHV�RI� WHFKQRORJLFDO�GHYHORSPHQWV�RQ� WKH�EXVLQHVV�PRGHO� LQQRYDWLRQV��7KH�RWKHU�

OLPLWDWLRQV�RI�WKLV�VWXG\�FRPHV�ZLWK�WKH�OLWHUDWXUH�RQ�EXVLQHVV�PRGHOV��EXON�RI�WKH�OLWHUDWXUH�RQ�

EXVLQHVV�PRGHOV� LV� TXLWH�QRYHO�GDWLQJ�EDFN� WR� D�GHFDGH�ZKLFK�DW� WLPHV� UDLVHV�TXHVWLRQV� IRU�

WKHRU\�EXLOGLQJ�

7KLV�VWXG\�KDV�GHYHORSHG�D�YHU\�QRYHO��YDOLG�DQG�UHOLDEOH�VFDOH�IRU�PHDVXULQJ�WKH�LQIOXHQFH�RI�

WHFKQRORJLFDO� GHYHORSPHQWV� RQ� EXVLQHVV� PRGHO� LQQRYDWLRQV�� 7KLV� VFDOH� LV� JRRG� RQO\� IRU�

TXDQWLI\LQJ� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� EXW� GRHVQ¶W� GLFWDWH� ZK\� VRPH�

EXVLQHVV� PRGHO� SHUIRUP� EHWWHU� WKDQ� WKH� RWKHU�� 7KLV� VWXG\� KDV� WDNHQ� WKH� LQIOXHQFH� RI�

WHFKQRORJLFDO�GHYHORSPHQWV�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�EXW�LQ�UHDOLW\�WKHUH�FDQ�EH�IDFWRUV�

RWKHU�WKDQ�WHFKQRORJ\�ZKLFK�IRUFH�D�ILUP�WR�FKDQJH�RU�DOLJQ�WKHLU�EXVLQHVV�PRGHOV�IURP�WLPH�

WR�WLPH��

2QH�RI�WKH�RWKHU�OLPLWDWLRQV�RI�WKLV�VWXG\�LV�WKDW�LW�KDV�MXVW�PDQDJHG�WR�RXWOLQH�WKH�UROH�RI�WRS�

PDQDJHPHQW� LQ� EXVLQHVV� PRGHO� LQQRYDWLRQ� GXH� WR� WHFKQRORJLFDO� GHYHORSPHQWV� EDVHG� RQ� D�

TXDOLWDWLYH�GDWD��7KH�ILQGLQJV�GRQ¶W�H[SOLFLWO\�GHILQH�WKH�UHODWLRQVKLS�EHFDXVH�WKH\�FDQQRW�EH�

TXDQWLILHG�DV�WKH\�GRQ¶W�KDYH�DQ\�HPSLULFDO�VXSSRUW�ZKLFK�IXUWKHU�UDLVH�TXHVWLRQV�DERXW�WKHLU�

JHQHUDOL]DELOLW\��7KH�IXWXUH�UHVHDUFK�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�VKRXOG�DGGUHVV�DOO�RI�WKHVH�

OLPLWDWLRQV���

����)8785(�5(6($5&+

7KLV�VWXG\�FRQWULEXWHV�WR�WKH�EXVLQHVV�PRGHO�LQQRYDWLRQ�OLWHUDWXUH�E\�SURYLQJ�XVHIXO�LQVLJKWV�

LQWR� WKH� LQIOXHQFH�RI� WHFKQRORJLFDO�GHYHORSPHQWV�RQ�EXVLQHVV�PRGHO� LQQRYDWLRQ��7KLV� VWXG\�

KDV� QRW� EURXJKW� RWKHU� IDFWRUV� UHVSRQVLEOH� IRU� EXVLQHVV�PRGHO� LQQRYDWLRQ� LQWR� OLPHOLJKW�� ,Q�

UHDOLW\�WKHUH�FDQ�EH�PDQ\�IDFWRUV�ZKLFK�FDQ�KDYH�DQ�LQIOXHQFH�RQ�ILUP�EXVLQHVV�PRGHOV�RU�LQ�

RWKHU� ZRUGV� IDFWRUV� ZKLFK� FDQ� IRUFH� D� ILUP� WR� FKDQJH� RU� DOLJQ� WKHLU� EXVLQHVV� PRGHOV��

5HVHDUFKHUV� KDYH� DOVR� SRLQWHG� RXW� WKDW� EXVLQHVV� PRGHO� LQQRYDWLRQ� FDQ� RFFXU� ZLWKRXW� WKH�
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DGYHQW� RI� WHFKQRORJLFDO� GHYHORSPHQWV� �&KHVEURXJK�� ������ 7KHUHIRUH� ERWK� WKHVH� IDFWRUV�

SURYLGH�D�YHU\�VLJQLILFDQW� OLQN�KLJKOLJKWLQJ�WKDW�D�IXWXUH�VWXG\�FDQ�EH�FRQGXFWHG�WR�XQFRYHU�

DOO�WKH�IDFWRUV�ZKLFK�KDYH�DQ�LQIOXHQFH�RQ�EXVLQHVV�PRGHO�LQQRYDWLRQ�

7KHUH�KDV�EHHQ�D�KXJH�VXUJH�LQ�WKH�DFDGHPLF�DQG�QRQ�DFDGHPLF�OLWHUDWXUH�RQ�EXVLQHVV�PRGHO�

LQQRYDWLRQ�RYHU�WKH�ODVW�GHFDGH�DV�LV�HYLGHQW�IURP�WKLV�VWXG\��7KH�UHVXOWV�RI�WKLV�UHVHDUFK�DQG�

WKH� SUHYLRXV� OLWHUDWXUH� GLVFXVVHG� LQ� WKLV� VWXG\� KDYH� KLJKOLJKWHG� WKDW� GHVSLWH� WKLV� VXUJH� LQ�

DFDGHPLF�OLWHUDWXUH�RQ�EXVLQHVV�PRGHO� LQQRYDWLRQ�RYHU�WKH�\HDUV�WKHUH�LV�VWLOO�ODFN�RI�FODULW\�

DPRQJ� UHVHDUFKHUV� DQG� SDUWLFXODUO\� DPRQJ� EXVLQHVVHV� DERXW� WKH� YHU\� EDVLF� FRPSRQHQWV� RI�

EXVLQHVV�PRGHO��7KHUHIRUH� D� IXUWKHU� VWXG\� FDQ� EH� FRQGXFWHG� WR�ZRUN�RQ� WKH� EDVLF� EXLOGLQJ�

EORFNV� RI� EXVLQHVV� PRGHO� LQQRYDWLRQ� EDVHG� RQ� DQ� HPSLULFDO� UHVHDUFK� WR� KLJKOLJKW� KRZ�

EXVLQHVV� PRGHO� LQQRYDWLRQ� LV� GLIIHUHQW� IURP� VWUDWHJ\�� LQQRYDWLRQ�� WHFKQRORJLFDO� LQQRYDWLRQ�

DQG�HYHQ�HQWUHSUHQHXUVKLS���

7KH�VXGGHQ�VXFFHVV�RI�VRPH�RI�WKH�VWDUW�XSV�OLNH�;LDRPL��8EHU�DQG�$LUEQE�KDYH�SLQSRLQWHG�

WKDW� EXVLQHVV�PRGHO� LQQRYDWLRQ� KDV� DQ� LQIOXHQFH� RQ� WKH� ILUP¶V� SHUIRUPDQFH�� 7KH� OLWHUDWXUH�

UHYLHZ� LQ� WKLV� VWXG\� KDV� KLJKOLJKWHG� WKDW� ILUP� SHUIRUPDQFH� KDV� DQ� DVVRFLDWLRQ� ZLWK� WKH�

EXVLQHVV�PRGHO�LQQRYDWLRQ��$OO�RI�WKH�VWXGLHV�FRQGXFWHG�VR�IDU�LQ�WKLV�UHJDUG�KDYH�EHHQ�EDVHG�

RQ� FDVH� VWXGLHV� RU� DUH� FRQFHSWXDO� LQ� QDWXUH�� 7KHUHIRUH� D� IXWXUH� HPSLULFDO� VWXG\� FDQ� EH�

FRQGXFWHG�WR�GHWHUPLQH�WKH�LPSDFW�RI�EXVLQHVV�PRGHO�LQQRYDWLRQ�RQ�WKH�ILUP¶V�SHUIRUPDQFH��

7KLV�ZLOO�EH�RI�JUHDW�KHOS�DQG�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�WKH�OLWHUDWXUH�RQ�EXVLQHVV�PRGHOV�DV�

WLOO�GDWH�WKLV�SHUVSHFWLYH�KDV�QRW�EHHQ�DGGUHVVHG�E\�UHVHDUFKHUV��

2QH�RI�WKH�YLWDO�ILQGLQJV�DQG�D�PDMRU�FRQWULEXWLRQ�WR�WKH�DFDGHPLF�OLWHUDWXUH�RI�WKLV�VWXG\�KDV�

EHHQ� WKH� GHYHORSPHQW� DQG� YDOLGDWLRQ� RI� VFDOH� WR� PHDVXUH� WKH� LQIOXHQFH� RI� WHFKQRORJ\� RQ�

EXVLQHVV�PRGHO�LQQRYDWLRQ��7KLV�VFDOH�HORQJDWHV�DQG�HQULFKHV�WKH�IXWXUH�UHVHDUFK�RQ�EXVLQHVV�

PRGHO�LQQRYDWLRQ��7KLV�VFDOH�LV�YDOLG�DQG�SDVVDEOH�IRU�TXDQWLI\LQJ�WKH�WHFKQRORJLFDO�LQIOXHQFH�

RQ� EXVLQHVV�PRGHO� LQQRYDWLRQ� EXW� FDQQRW� SURYLGH� DQVZHU� DV� WR�ZK\� VRPH�EXVLQHVV�PRGHOV�

RXWSDFH�RWKHUV�RU� DUH�EHWWHU� WKDQ� WKH�RWKHU�PRGHOV��&RQVHTXHQWO\� D� IXWXUH�TXDOLWDWLYH� VWXG\�

ZKLFK�ZRXOG�EH�EDVHG�RQ�WKLV�UHVHDUFK�FDQ�EH�FRQGXFWHG�WR�XQFRYHU�DOO�WKH�IDFWRUV�ZKLFK�DUH�

UHVSRQVLEOH�EHKLQG�WKLV�GLIIHUHQFH�LQ�WKH�SHUIRUPDQFH��

7KLV�VWXG\�KDV�KLJKOLJKWHG�WKDW�ZKHWKHU�LW¶V�WKH�WRS�PDQDJHULDO�WLHV��WRS�PDQDJHULDO�VNLOOV�DQG�

WKHLU� HQWUHSUHQHXU� DELOLWLHV� DOO� DUH� YHU\� PXFK� SUHFXUVRUV� RI� D� VXFFHVVIXO� EXVLQHVV� PRGHO�



ϭϱϴ

LQQRYDWLRQ�� 5HVHDUFKHUV� QHHG� WR� GHYRWH� PRUH� WLPH� DQG� HIIRUWV� LQ� XQFRYHULQJ�PRUH� IDFWRUV�

UHVSRQVLEOH� IRU� VXFFHVVIXO� EXVLQHVV� PRGHO� LQQRYDWLRQ� DSDUW� IURP� WKH� PDQDJHULDO� OHYHO��

$FFRUGLQJ�WR�'HPLO 	 /HFRFT���������ILUPV�KDYH�WKH�FDSDFLW\�WR�DOLJQ�WKHLU�EXVLQHVV�PRGHOV�

VR�WKDW� WKH\�FDQ�DGDSW� WR�LWV�H[WHUQDO�HQYLURQPHQWV��2Q�WKH�RWKHU�KDQG�WKHUH�DUH�UHVHDUFKHUV�

ZKR� KDYH� VWUHVVHG� RQ� RUJDQL]DWLRQDO� OHDUQLQJ� IRU� EXVLQHVV� PRGHO� LQQRYDWLRQ� 6RVQD� HW� DO���

�������� 7KHUHIRUH� IXWXUH� UHVHDUFK� FDQ� EH� FRQGXFWHG� WR H[SORUH� WKH� OLQNDJH� EHWZHHQ�

HQYLURQPHQWDO�IDFWRUV�DQG�RUJDQL]DWLRQDO�OHDUQLQJ�ZLWK�EXVLQHVV�PRGHO�LQQRYDWLRQ��

7KLV� VWXG\� KDV� GLVFXVVHG� KRZ� WKH� WHFKQRORJLFDO� GHYHORSPHQWV� FKDQJH� RU� DW� WLPHV� FRPSHO�

EXVLQHVVHV�WR� LQQRYDWH�WKHLU�EXVLQHVV�PRGHOV��7KLV� LV�D�YHU\�LQLWLDO�SKDVH�RI�EXVLQHVV�PRGHO�

LQQRYDWLRQ�� 5HVHDUFKHUV� FDQ� FRQGXFW� D� IXWXUH� UHVHDUFK� RQ� WKH� RYHUDOO� SURFHVV� RI� EXVLQHVV�

PRGHO� LQQRYDWLRQ� DQG� IRFXV�PRUH� H[SOLFLWO\� RQ� VWDJHV� OLNH� EXVLQHVV�PRGHO� LPSOHPHQWDWLRQ�

DQG� HYDOXDWLRQ� LQ� JHQHUDO�� 7KLV� ZLOO� JR� D� ORQJ� ZD\� LQ� HQULFKLQJ� WKH� UHVHDUFK� RQ� EXVLQHVV�

PRGHO�LQQRYDWLRQ�DQG�PRUH�VSHFLILFDOO\�RQ�HIIHFWLYH�LPSOHPHQWDWLRQ�ZKLFK�LV�YHU\�FUXFLDO�DV�

PDQ\�ILUPV�IDLO�QRW�LQ�DQWLFLSDWLQJ�RU�SODQQLQJ�WKH�FKDQJH�EXW�LQ�LPSOHPHQWDWLRQ�RI�EXVLQHVV�

PRGHO� FKDQJHV�� 5HVHDUFKHUV� KDYH� DOVR� VWUHVVHG� RQ�ZRUNLQJ� RQ� WKH� RYHUDOO� EXVLQHVV�PRGHO�

LQQRYDWLRQ�F\FOH��3DOR�	7lKWLQHQ������

,Q� DGGLWLRQ� WR� WKLV� UHVHDUFKHUV� FDQ� DOVR� WDNH� D� ELJJHU� VDPSOH� LQYROYLQJ�PRUH� LQGXVWULHV� WR�

DVVHVV� ZKHWKHU� WKHUH� LV� D� GLIIHUHQFH� LQ� WKH� LQIOXHQFH� RI� WHFKQRORJLFDO� GHYHORSPHQWV� RQ�

EXVLQHVV�PRGHO�LQQRYDWLRQ�DFURVV�LQGXVWULHV�RU�LW�VLPSO\�IROORZV�WKH�VDPH�WUHQG��)XUWKHU�WKH�

IUDPHZRUN�SUHVHQWHG�LQ�WKLV�UHVHDUFK�VXJJHVWV�WKDW�LW�FDQ�EH�DSSOLHG�DFURVV�GLIIHUHQW�LQGXVWULDO�
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PDQDJHPHQW� VFKRODUV� QHHG� WR� WDNH� ELJJHU� H[HUWLRQV� IRU� WKH� SURJUHVVLRQ� RI� UHVHDUFK� LQ� WKLV�
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CHAPTER VII 

FUTURE POSSIBILITIES AS AN ARTISTIC MEDIUM 

 

Investigating in-depth of specific artists’ works to process and contextual development 

afterwards researcher focus of the artistic perspective in own art process and transitions this 

chapter includes the documentation of methods and materials with short instructive manner for 

further implementation in the works of arts. Methods and materials first need to adopt then 

experimentation and it goes for application in the works of art. It is not a formula which can be 

learned and immediately apply, it takes time for application from the process of adaptation. 

7.1 Innovation and Experiment in the Embossed Art 

  (Rush, 2005) New media art demolished the barrier of a long tradition of painting as the 

privileged medium of representation in the twentieth century. The focus shifted towards the 

'experimental' nature of its art shifted focus away from 'objective' representation to personal 

expression; uses of new technological media to render meaning and a new idea of time and 

space.
1
 The art making required an involvement to take challenge which may not be sure to be 

succeeded, but taken, choice of the medium according to the possibilities to communicate or 

express internal ambiguity through work of art. 

  New invention happens that is not the reason for an artist to use particular medium but 

indeed it required by a particular subject, context and needed results out of it.  Researchers have 

learnt from the childhood which teacher says if one line is bigger than the other one you must not 

disturb we erase the bigger line the effort should be given in the development of smaller line to 

extend further heights which cannot be comparable with earlier differences. 

 The ugliness of Rembrandts figures did not represent the artist shy away from the 

ugliness, but under his fertile hand everything assumed a fantastic and grandiose expression 

                                                           
1
 Rush Michael, New Media in Art, Thames and Hudson world of art, 2005, ISBN-13: 978-0-500-20378-1, p. 6 
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Rembrandt brings vulgar forms but draw a very different conclusion, he was an eccentric 

genius.
2
 

 The teaching ethos of Shantiniketan formed by its well- known creative trinity tradition, 

nature and freedom-much impressed the young K. G. Subramanyan, he found inspiration by 

learning various techniques from professional hereditary craftsmen.
3
 The art practice also 

demands individual efforts to get an identity, may be the path which a first person followed 

cannot be repeated yet there are so many scopes in these to see the side views to extension and 

establishment.     

“The Fine Arts which no longer fulfil their original functions, and which, for this reason, are 

becoming degenerate, should disappear like prehistoric animals”    -Jean Gimpel 

Further possibilities as an artistic medium of embossment depends up on the individual 

artistic efforts and enthusiasm. The artists have demolished the barrier of methods and 

techniques to create a new set of language in art practice. Combinations of various medium 

multiple dimensions have also evolved dimensionality in embossing prints. When we look into 

the western artist they have already experimented and established works of art with new theory 

and interpretations.  Interpretations are the individual's skills set now one can see and interpret 

without producing works; non-art background person also interpret even see the works and 

interpret so the artist's job is very much important at first hand then only people can think with 

various perspective. Need to give effort from the artist to justify the purpose of art with 

responsible attempt and that will come as a result of new innovation and experimentation in the 

field of visual art as an embossing practice. 

(Milton, James and Mason, 1970) Man sought unceasingly for new materials, techniques, 

and ideologies by which to develop his creative abilities in the face of superior natural forces.  In 

the ground level, the nature of which remained a mystery for him produced what he needed by 

                                                           
2
 Julius S. Held , Rembrandts Aristotle and other Rembrandt studies, Priceton, new jersey, Priceton university Press, 

1969 ISBN: 691-03862-7, p. 138 

3
 Khanna Balaraj and Kurtha Aziz, Art of modern India, 1998, Thames and Hudson Ltd, London, ISBN: 0-500-

23755-7, p. 39 
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exasted labor that entailed a number of equally mysterious and unknown changes beyond the 

control of man.
4
  

     Based on the traditional techniques in etching artist have worked to develop line, tone, 

and texture in printmaking. It is a very basic technique which allows creating imagery on the 

surface of the metal plate with line etching by soft ground as the hard ground execution of tonal 

variation and textural qualities of the surface integrate with the artistic intention trough the visual 

language. 

The waves come in the high rise at the sea shore.  Researcher want to convey the 

argument of similar in the human sensory system for instance, when we eat food the taste will be 

realized at the tongue area itself after the experience of (Rasa swad) it goes for the digestive 

system there it can’t give the information to the brain about the every stage of progress as well as 

when digestive functions complete it force it to come out from a male only that time the sensory 

organ work.  Sea holds the weight of uncountable water but when it meet the ground level or 

corner of the surface similar to the human functions it comes up with sensational experience 

which can be explained as the surface tension of the water by winds force.  In the middle of sea 

water keep calm and silent like an experienced person act with very dignified manner.  

K.G.Subramanyan (1995), realized that the emotional resonance and semantic nuances of 

works do not all come from their syntactical structures; they also come from the cultural and 

experiential associations they invoke.
5
 

 
Looking to the sea makes various meanings, persevere 

only define the perspective, for a fisherman may be a good weather can be chance to get into the 

water for fishing, a security personnel may identify the clue to investigate, a Philosopher may 

talk about the Philosophy and concerted thoughts artist may make works of art out of it.  So the 

properties of Physical appearances is same for all but receiving according to the requirement of 

sensory experience for expressions, that is the significant for the professionals, without any 

purpose looking into it also looking inside the self as a natural phenomenon.  Where we forget 

                                                           
4
 Milton Albrecht, James H. Barnett and Mason Griff (ed.), The Sociology of Art and Literature, Praeger Publishers 

Inc, 1970,  London, ISBN: 0715605046 Merberet Read,  p. 40 

5
 Dalmia Yashodhara (ed.), Contemporary Indian art: Other Realities, Marg publication, Vo. 53, No. 3, March 2002, 

ISBN: 81-85026-55-6, p. 19 
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the all worry and tensions with following the act of watching a child with excitement and 

liveliness. 

Embossing process used since the ancient civilization as we discussed in the previous 

chapter for creating imprints from the clay molds, seal and other artifacts which having 

significance quality because is not merely for the utilitarian purpose but also the reflection of 

their religious belief and admiration of nature. Dimensionality in embossing arouses the sensory 

experience within the artist's creation but the concern and context given more preference by the 

contemporary artists.   

Embossing is only the process but to take it to the level of artistic approach is more 

challenging. Art and craft are significantly made difference; if we see the most west art practice 

it has developed various social and Political situations and practiced by so many schools of 

thoughts and Philosophy in India context we can see the modern Britishers rules over India for 

200 years.  After independent as the Indian tradition, folk arts and crafts and Indian architectural 

crafts skills, Afterwards the various schools of thoughts came with individual identity and 

developed language in their art practices. Today artists are travelling across the world and socio-

cultural influence reflecting in their works of art. Embossing practice we can see into another 

level not only with the surface of two dimensionalities it's coming across the borderline as an 

installation project and other experimentations. 

  Atelier 17 gave artists an opportunity to share ideas and to benefit from Hayter's example 

and expertise. He adopted automatism concept of surrealism to intaglio printing to obtain 

unexpected effects. His printing plates engraved meandering lines that often created embossing, 

as wells composition come up with unforeseen juxtapositions.
6
 Artist use materials for their 

needs not for the demand of medium itself Chola Mandala artist group established near the 

coastal area in Madras with nationalism thoughts and adopted art and craft orientations in their 

practices Janaki Ram made metal embossing artworks in the relief sculptures forms afterwards 

his student Nanda Gopal taken it to the level of these dimensional form with using welding the 

                                                           
6
 Artists and Prints, Masterworks from the Museum of Modern Art, New York, 2004, ISBN: 0-87070-125-8, p. 22 
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embossed metal sheets with cutting and enameling with the color free flow of lives given life in 

his 3 dimensional space.   

(Walter, 1972) Ready – made and welded surfaces: Relief prints can be taken from many 

kinds of the surface other than etched metal, the most obvious being the wood block. The 

essential qualities of material like metal, wood or Lino surface quite apart from the process and 

completely different from each other, indeed, a more anonymous surface effect may be 

deliberately sought in preference to others that are more recognizable. Readymade surfaces 

provide an interesting field of mark and texture of direct printing.
7
 According to the thickness of 

materials, without any sharp edge likely to cut into the blanket or tear the paper, although to 

some extent this method needs the expertise of skill sets to keep pressures for the desired quality 

of prints. Other well tried sources include the college type plate, not necessarily etched at all, but 

made of thin sheets of various metal bonded together, sometimes ornamented with wire or flat 

fragments of machinery and industrial waste.  

This kind of plates referred as metal graphics to refer particular interest in the works of 

Rolf Nesch. Artist Boris Margo developed cello cut relief printing methods material for repairing 

or building up entire plate surfaces such as using various forms plastic metal, cd, machines, 

synthetic, plastics, epoxy and acrylics. In India, R. Ballasubramayam has exposed various 

medium in these methods of relief making. Etching, engraving and punching the metal can also 

be used as supplementary methods, reference of relief etching works in Gordon Seniors’ work 

can be taken; his print taken from welded steel plate. This kind of experimental approach and 

result concern with the desired common sense and technical experiences. 

     Welded metal plates are inclined to curl up rather when subjected to even moderate 

embossing (repoussé) with various levels; the works of Janaki Ram has created front facing relief 

with enameling, subject matters taken from the folk and popular stories. As an artist Janaki Ram 

worked and taught, he known for the teaching also his disciple S. Nanda Gopal taken an 

extension of welded – metal embossing into another level and created giant size sculptures with 

                                                           
7 Walter Chamberlain, The Thames and Hudson Manual of Etching and Engraving 1972, Thames and Hudson Ltd. 

ISBN 0-0500-68001-9, p. 73 
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free flow drawing kind of structures in sculptures with decorative and glittering effects with 

enameling colors. He demolished the repose into the welding techniques for three-dimensional 

space. Some of his works have dramatic effects on anticipations, sculptors’ spontaneous drawing 

skills easily traced by observing his metal welded works. 

The works of several artists who made inkless embossed prints in both geometric form 

(the Canadian Yves Gaucher) and Pop (the Colombian Omar Rayo).
8
  

Baroda-based artist Sandeep Suneria coming up with the new set of stencil cutting skills 

to create embossing in his artistic practice.  Young artist Suneria extending and experimenting 

with his prints skills acquired within extra efforts, utilizing conventional and the non-

conventional objects as a tool in his practices.  Bhopal-based artist Balu Choudhary has previous 

experience of glass foundry work and painting background as an artist which can be easily 

identified by his current experimental works of Acrylic heat embossing and painting works.  He 

paints the Surface of acrylic sheets with acrylic color and with the help of metallic utensil objects 

as a mold heat acrylic sheets which come up with the remarkable effect of these dimensional 

embossed painting. (Tagore, 1961) “When we talk about such a fact as the Indian Art, it 

indicates some truth based upon the Indian tradition and temperament.”
9
 L.N. Tallur work with 

the material and its .and anthropological understanding in his work of art.  He uses CNC machine 

to cut the marble or granite with the conceptual base of the presentation in his practice. Tallur 

uses the natural decay Phenomenon in his perspective with facilitates of modern technology to 

create sculptures and embossed qualities of relief works. Interdisciplinary and intercultural 

background of an artist makes the new contempt art scene in India as well as the developing 

global village with the connecting via information technology. 

7.2 Modern Techniques in Etching 

Primarily or basic methods of color etching comes which can be taken in the single plates 

with reduction process like wood cut promoting the process. Where metal plate zinc or copper 

                                                           
8
 Riva castleman, prints of the twentieth century, 1976, Thames and Hudson Ltd London, ISBN 0-500-20228-1 

9 Rabindranath Tagore on Art & Aesthetics, published for international cultural centre Dew Delhi, edited by 

Prithwish Neogy, 1961, p. 59 
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etched with nitric acid according to the required and planned color process; and registration mark 

on the printing bed, as well as printing paper, is very much impotent to get the similarity in all 

prints. Collagraph print is the techniques of printmaking where college surface created by found 

object with & dimensional quality. We cannot print three-dimensional forms from the printing 

machine there are several other methods developed by the printmakers to reach to that level 

which will be discussed in next pages.  

Viscosity is another printing system of inking a plate with multiple colors two or more 

and passing by the roller of etching press only once. In this process when a color of high 

viscosity, or stiff color, is rolled over a color of low viscosity, or an oily color, there are two 

methods; one is additive methods second is subtractive method. In additive methods inks merge 

with each other and reactive methods inks viscosity don’t allow two or more color to mix 

together because of the stiffy and oily color and viscosity roller is also play an important part to 

deposited the color on the matrix of the plate. In subtractive method inks involves removing each 

other because of the prepared density of the color and applied pressure. Subtractive sculpture is 

the oldest form of creating works of art as in wood carving or stone sculpture, to create a finished 

work. This method has developed by Stanley William Hyter and Krishna Reddy at the Atelier 17 

studio at Paris. The viscosity method of applying color to the plate is distinct from the other 

methods combining intaglio and relief because the printmaker's interaction between colors of 

different viscosity to achieve his results.  

The stencil can be used to do multicolor printing for the effective preparation. For 

viscosity plates required to creates with variations of the layer so that different viscosity roller 

can be used. The result will appear with an embossed impression of the final print, it can be 

taken with tint color to expose the relief surface with specific light conditions. Some printmakers 

prefer to aquatint in the lowest layer of the plate and inked intaglio, on the other two layers have 

been prepared to relief inking, are left unexecuted, the top layer kept as original surface of the 

plate and second layer is smooth open plate bite so that roller with variations of viscosity with 

thick and thin ink utilized with expertise for the final desired results. 

 Photographic methods and multimedia printmaking are known as modern techniques in 

etching but we are talking about the embossed surface of printing so we are not going into the 

depth of these techniques.  
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7.3 Experiential Techniques in Embossing Printmaking  

The technical limitations must continuously expand, and printmaking especially etching 

and relief printing must become part of an intermedia experience. The following chapters contain 

suggestions for experimentation in materials and techniques that will lead to a redefinition of the 

boundaries of the reproduction craftsmanship in printmaking some of these experimentations 

already have been tried successfully by printmaker’s artist, while others are still in the research 

stage. 

7.3.1 New materials and processes 

New directions of the embossing will come about as a result of a care full test of the 

materials, tools and processes that the printmaker or artist use, with a clear intention to alter them 

to meet new artistic and technological demands. Two surface is the important one in which we 

take it or create the text used on the surface of the matrix is called mold or debossed surface and 

another one is printed surface which imprinted the negative impression to the positive with rising 

surface that is called embossed print. Although some variations have been discussed in the 

proceeding chapters they have been within the limit of traditional printmaking. 

R Balla's process is multi layered, experimental and innovative so as to make an 

unpretentious attempt to reconstruct the way of expressing an abstract concept. (Fig. 7.1) 

Standing that when the fundamental scientific concepts are deeply explored, the technological 

and accomplished parts of the same are only by-products. (Fig. 7.2) These notions of material 

forms intensify in skill and the multidimensional skills improve themselves in the fundamental 

concepts. He attempts to establish the material manifestation of an interface between the 

realization of ‘truth’ and the guidance to objective practices. 

The whole artwork is made of etching on zinc plate and printed on paper, the handmade 

sheet sandwiched on the paper during the process of printing. The monochromatic color was 

rolled on the zinc plate. 
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7.4 The printing surface 

The matrix of the etching plate can be printed on any surface that can be embossed and 

that will take color tint or un-inked and show only the natural relieve surface of the print 

material.  

In the past tradition printing surface for embossing has been paper but in these days of 

technological invention and discovery there is a wide range of materials available to print on 

easily adaptable substitutes for paper night include cloth, leather, radium, reflector, foil sheet, 

latex, flexible resin, plaster, Styrofoam, silicone – other synthetic materials on which the 

printmaker can print from the regular available in the market. Now fine canvas with texture 

white coating available in the art market which can be used as a paper for fine surface quality, 

printing it from the printmaking machine can be flexible for material. Most of the artist use for 

fine watercolor and pencil drawing on the surface as required.  

7.4.1 Collagraphy Print 

     This print is known as glue epoxy prints refers to a matrix made by adding various 

materials to a plane surface that can be cardboard, plastic, although sometimes an artist uses 

metal also; according to the required impression of the material is glued on, sew or pasted with 

care on the material utilized. This method is significantly different from the all other printmaking 

methods, in which no surface layer need to remove as etched in the acid, or not required 

printmaking tools as such used in etching woodcut or aquatint print. 

 Collagraph word came from cola – means combing the thing together to create matrix 

surface for printing. It can be applied ink or without ink in plate printing can be taken as per the 

preference of required result, if we use ink and intaglio print will come along with relief but 

color will dominate the print quality whereas inkless print makes strong relief impression. 

Collagraph print is a highly versatile method for making matrix and printmaker must understand 

the opportunities to use for the artistic purpose.  

Collagraph can be made exclusively with metal like iron, copper, brass, zinc, aluminium, 

etc. there are various options of industrial material can be used as hammered, melted, bitten in 

acid. It can be added different methods in a single plate for example soldering, welding, brazing, 
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riveting, glueing. The surface of the matrix can be inked and printed before can be hammered, 

grounded, filed the surface and polished with lacquer or varnish to the printmaker’s satisfaction 

level.   

     The artists are adapting new discovery and implementing collagraphy with cast plate 

where two specific skills merge together for the creation of art one is printmakers and another 

one is the sculptor. Casting an aluminum as bronze plate, by either the sand – casting or 

investment method (lost wax process) which original modeling plate made out of either wax or 

Styrofoam (thermocol) from this process embossed surface can be achieved according to the 

required plate level, to prepare a wax plate, the printmaker pour a melted wax into a plaster 

matrix of design or using engraving and carving tools with torch and various required tools, 

modeling of plates also can be done by sculpting process on the surface. When the matrix is 

ready we should keep it a while for dry then cover with plaster and brick dust with providing the 

channel to exit wax and air while casting.  

Few artists takes assistant for these kinds of skill full works to do collaborative project 

works melted metal poured on the matrix which burns out the wax sheet of Styrofoam material 

as a base and cast in the same procedures as the wax plate. The matrix as final cast plate can be 

inked intaglio in the usual manner to show the depth of the surface like calligraphy plate. 

Collagraph with plaster print, resin, latex, alginate a print that can be taken with plaster cast of a 

college with inked intaglio process and printmaker must ensure there are no undercuts otherwise 

casting may stick in the matrix of designer works. 

     The collagraph plate is placed one piece of glass, plastic or acrylic sheet, a wall of clay or 

thick OHP (x-ray sheet) can because to create restriction according to the matrix. There are two 

ways to use plaster of Paris; one is in powder form and another one in bandage roll. In the usual 

manner, plaster mixed properly in the container with adjusted required water and poured onto the 

inked collagraph surface according to a thickness of two or three inches. Print can be done with 

inked or without inked as artist desired if final work required strong or in bigger size of 

collagraph print it needs to be added coconut fibres while stirring plaster. The second way to cast 

plaster of bandage roll can be dip into the water for a second and kept on the plate of collagraph 

surface, one by one layer must be covered to get united formation if the patches will come on the 
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plates to avoid the line if can be taken bigger size of the bandage of plaster so that masks of joint 

will not appear in the final works of art.  

     A resin print can be made in a similar manner by the casting resin instead of plaster of 

Paris. The resin is poured with no undercuts on the collagraph matrix first the surface must be 

coated with a release agent such as was book polish, varnish, or green soap 50 that the printing 

material should not stick to the plate according to the required result resin can be used 

transparent or mixed with color. The plate can be inked intention as well as being based paint 

local intaglio with separation of color. Resin print can be taken with a variety of experimental 

effects if needed textured artist adds sand with resin, marble dust, brick dust, dry flowerers, 

fibers, futile fiber for strong binding and keep thickness depends upon the needs of the artist. 

     The latex print can be made by pouring latex over a collagraph surface. For advantages of 

this medium, there are no problems with undercuts but the technical solution will be taken care 

according to the needs, latex will take impressions of the applied wet or dry intaglio inked on the 

plate. The flexibility of the material utilized by the artists for the various dimensionalities of 

prints with the collaboration of painting – printing and sculpting, sometimes installation project 

also can be done. An artist own research and experimentation required in these areas.
10

 Most of 

the great masterpiece works have been reproduced with latex material which can be taken from 

any kind of surface print with no problem with undercut plaster and resin prints.  

Claes Oldenburg is an American sculptor, profile view 1969, molded polyurethane relief 

over lithograph the artist Oldenburg created a mold of revolutionary can design over a 

lithograph, it honors a pioneering design classic the Chrysler Airflow. The artwork reflects the 

consumerism and the nature of human progress, brought by the concept of mass production, 

enhanced by using the multiple to explore the irony of reproducing what was already a mass – 

produced an object.  

Chrysler Airflow is seductive form and modern simplified beauty fascinated the artist 

from his childhood, the works of art given homage to the erotic quality of the automobile. (Fig. 

                                                           
10 Artists and Prints, Masterworks from the Museum of Modern Art, New York, 2004, ISBN: 0-87070-125-8, p. 26 
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7.3) Oldenburg has devised non–print-like edition by using methods of a multiple and 

lithography which makes the sculptor’s solution to making a print productively.
11

  

     Every medium has significance qualities and limitations which will be observed by the 

artist to find within the scope to utilize individual ways the artists are exploring non-convention 

medium which used for dental impressions. Common materials are sodium alginate, polyether 

and silicones, polyvinyl, siloxane, oxides have been used to experiments and few artists are 

utilizing in their art practice.  

     Alginate used as a mold making far antiquity restoration reproduction and research 

purposes because of the easy to use it with a quick time period. The Very sensitive impression 

has been taken by this medium which can be transferred to the wax application through the last 

wax process of metal casting there is one more easily available material has been used to take 

print the collagraph print with m-seal and acrylic paint. This method is applied to the matrix of 

collagraph with varnish coated plane.  First acrylic color is to be painted are ink intaglio then let 

it dry according to the composition needs and m-seal material come with two packets which need 

to be mixed properly otherwise final works may not dry for long time and not get desired harden 

surface, after mixed properly it can be applied to the matrix by completing from one side to the 

another end. Once the surface will dry the print will come up with the layers of color applied to 

the matrix with any distinguishing marks.  

The artist will take the case m-seal application while its wet need to ensure whether any mark 

should not come, to avoid this an artist use thumb impression to even apply on the collagraph 

plate. 

7.4.2 Collagraph vacuum form print 

This technique of printing is most popular in contemporary packaging design in the 

industry according to the product package can be created with design as parts to keep aesthetical 

appearance. Vacuum – farmed Acrylic sheet print can be taken from a collagraph plastic using a 

vacuum form machine its function is very simple the very first. 

                                                           
11 http://fineartmutiple.com/blog/oldensurg-profile-airflow, Retrieved on 24 June 2016  
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The collagraph plate kept on the vacuum machine table the acrylic sheet will be heated to 

make soft enough to mold or print on the matrix (object) which adjusted a temperature of the 

heating element by the regulator dials a system of vacuum pressure below the soft acrylic sheet, 

which molds the acrylic sheet around the matrix.  

These process will take only a few seconds to vacuum pressure for casting plastic will not 

adopt the color from the collagraph plate so that transparent plastic or acrylic sheet can be 

painted or inked afterwards as required silk screen print on the acrylic sheet can also be applied 

before doing vacuum form print which comes up with very dimensional and interactive quality 

of work. Balu N. Choudhary (b. 1984) has been working with this acrylic heat embossing with 

manual vacuum forming. Before being formed relief print paints the surface of the acrylic sheet 

with acrylic paints, then with the utensil of metal or other supports cast on the surface of 

collagraph, his works are the amalgamation of painting and sculpture.   

Balu’s work focused on shape and form indicates the devotional feeling which identical 

familiarity of water pouring on the Shiv Ling. (Fig. 7.4) Most of the time artist or creative people 

get an idea at the time of weird situation because that times you evicted something and 

immediately not get deviation so that time leads to fresh thinking or ideology.  

Metaphoric representation of Prakriti and Purush reflect in the artist work used by the 

form which relate to these contexts. Rise surface look-like earth or breast which is covered from 

the dynamic rise activity on calm or from the flat surface and shows it is enthusiastic to touch or 

feel the paternity. (Suman, 2015) Balu Chaudhari for the latest decade has been involved in 

inducing a similar transformation to his creative interpretation. Chaudhari’s artwork illuminates 

the unconquerable artistic desire to capture transient moments of the natural and human world 

and to cast it into various non-definitive pictographs.
12

  

There's a lot of effort was created to structuralize forms of the mold; to understand how it 

functions on an acrylic sheet ascertained by an artist. The feasibilities adapted to have a wide 

range of prospects from impartially affordable to fairly expensive. Curiosity deal directly with a 

                                                           
12 Suman Jitendra, Meandering Metamorphosis (Bharat Bhavan, Bhopal), Retrieved on 25 December 2015 from 

http://www.sutragallery.com/blog.htmlblog 
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finishing embraces early in the game because these decisions really have a huge impact on the 

success of artists that involves embossing.  

Balu first acrylic paint on the acrylic sheet then heat the surface with Brue-lamp to create 

relief and with the subsistence of readymade mold of an object creates embossing. Sometimes air 

pressure also required constructing volume as similar to the process of glass work. Artist 

empathetic and work experience increase the expertise and skills to create a quality of work. This 

procedure of painting is called reverse process because painting works done from the back layer 

by layer. Heat and molding the surface according to the idea taken place as per the decisions by 

an artist within seconds and that is possible with the involvement of continuous thought process 

and practice. 

Exploration of acrylic sheet for artistic expression is millstones in the art unrestricted. 

(Fig. 7.5) This material has a vast scope of Artistic exploration, Balu Chaudhari explored with an 

abstract presentation, now more ways are open to being explored by an artist. The artist has been 

Painting as well as exploring the substance and giving life to the art with his aesthetical 

procedure.   

The process of painting with a sensible observation from nature and using that surface 

into relief makes more vigorous which is possible by the artist who meditates and innovates; the 

effects of the painting used in Acrylic Sheet. The technical aspects and journey to create physical 

echo will be deliberated by Heat embossing on Acrylic sheet and painting techniques in works of 

Balu N Chaudhari. Acrylic heat embossing is not a new-fangled, it was used for manufacturing 

purposes but artist used the medium, developed ideology and thoughts into it to formulate work 

of art.  

The works of Balu Chaudhari can be distinguished as a spirit for innovation. Passionate 

by his longing to express mysteriously invisible forms of nature, Balu has totally transformed his 

medium as well as his forms in the last ten years. Balu has used the dry thick base of color as a 

natural metaphor of subzero shift and provided fluidity through the use of glass pieces in 

standing rows. Preceding brightness in color has been subdued with forms momentously and this 

has helped his forms to the flow of inclination. In which an artist enjoy the nature of medium 

with express conversation within the self. 
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The artist concentrates on the thought process of the constructing metaphors in different 

layers to create artworks. Results occurred by materials and techniques used in the creations are 

given, stressing the modifications as a result of the various interpretations of the works in 

abstract style. 

Experimental techniques of embossing print the approach toward the art practice and 

purpose of art are the primary artistic concern which artists always try to justify with his 

expanding enquiry. The expertise comes through the practice and technical boundaries, barriers 

demolished within the effort of an intermedia experience. As per the technological and 

informative world, new materials and processes have been developed and practices which need 

to identify and utilized with new directions to meet the new artistic and technological demand. 

The traditional practice only prints on the regular defined surface, but new changing 

interdisciplinary culture demands a variety of materials and processes for application in art 

forms. They only concentrate on justifying idea with needed materials only it not depend on 

prints only, sculpture only, painting only, sometimes these all comes together and creates new 

amalgamation in visual arts. 

For the relief printmaking there are two methods one is printmaking with press and 

second without a press relive printing with a press have several advantages, it made possible a 

speed and evenness of pressure in printing that is important factors, there are several printmaking 

machines have been used for printing the mainly press, screw press, cylinder press, Columbian, 

Albion Washington Press few people who don’t have printing press they go for manual printing 

methods. 

Embossing print without a press can be taken by rubbing the surface in line, wood block 

and casting process paper pulp, sand cost, resin print, Alginate print, pop print, papier Mache, 

clay print, there are several artists who complete their graduations and after that lack of 

equipment they shift toward painting or other graphic (computer oriented) designing area. 

Though possibilities of the medium are very vast and wide only need to take an opportunity to 

adapt and experiment in own art practice. this thesis gives insights about the variable scope in 

embossing and its possibilities to utilized as an artistic practice which is one of the important 

purpose to bring it into the light of research area cost printing would involve surface that can be 
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poured, or painted, or sprayed on a mold and pick up ink merely from the contact with the inked 

surface of the mold.  

Some of the material, like latex, can be left as thin as the paper, other like flexible resin 

can be poured thick pulpy character of the latex utilized for taking very minute details from any 

types of surface, recently 15th century masterpiece 'Gates of Paradise' by artist Lorenzo Ghiberti 

3.5 tons of bronze work made a replica which is famous golden doors of landmark baptistery of 

St John with panels depicted biblical scenes. Original work exhibited in Florence, Italy, this 

work is done with similar latex imprint transformation techniques with lost wax process cast in 

bronze. One another example of the unique bronze cast Millie fire, 2017 by Deborah Butter Field 

is also the result of the similar process of print and casting. 

If the material is soft and the print deeply embossed, the print may have jam in the 

internal shape much expertise required to handle the new materials and improve techniques for 

casting printing, but the technique offers a remarkable range of exploration and leads the 

printmaker into sculptural print solutions. In paper pulp we can see significant works of Somnath 

Hore, Zarina Hashmi, Dattaraye Apte and Ravi Kumar Kashi, the artist who constantly accepts 

challenge and expands towards experimentation with determination will achieve the identical 

visual language. The attempt is to focus the attention of the artist on method, material; processes 

with innovative quality will be aroused. 

7.4.3 Collage, decals, and other transfers 

The artist mostly involved in the search of new visual vocabulary are turning to the 

ready-made printed material and utilized industrially used printing presses radially available 

sources are magazine pictures and decals which have been printed images can be transferred to 

another desired surface. The possible approach to integrating commercial, as well as handmade 

printing in the in college technique, allows for an intense range in the juxtaposition of visual.  

Ram Ji Dongre an artist from Bhopal has used Printed fabric and thread to accomplish an 

art by aesthetical sense on composition. (Fig. 7.6) He adopted formation of handmade bed carpet 

from the local popular culture that is called ‘Kathari’ and implemented for his concerns. 

Implication and presentation of forms has been easily identical of his approaches as practiced on 

oil on canvas, his weaving patterns with needle creates a sense of relief and collage with variety 
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of printed fabric applied however shadow cast by the specific light condition creates more depth 

of field and seems to be painting because of choice of the color of an artist.  

Dongre lives in the village for a long time and quite close to nature. His closeness with 

nature from village appears in the works. Ram Ji Dongre says- “I consider them a strong medium 

and element of art and have always tried to give them due respect and special place in my work. 

The rural famous Kathadi (quilt) is My New Canvas and as again village is the source of it. I 

have used this canvas to express my fantasies about nature and village. Nature is the shelter for 

all sky for birds, land for trees and water for aquatic creatures. My work is dedicated to these 

elements of nature.” Ashish Kumar worked at department of Fine Arts Amity University under 

guidance of Mr. Kumar Jaisakiya; used printed fabric kept under the weaved net which appered 

as a relief image. (Fig. 7.7)  

An artist practicing in a global trend nonetheless spontaneously the sensibility of Abhijit 

Kumar Pathak domain comes to his work unavoidably worldly pictorial essentials, occurrences, 

concerns and metaphors. His practice with contemporary mode of execution, besides the 

aforesaid thematic and manner of presenting urge always emphasise the space alignment as a 

significant part of its technical aspect. (Fig. 7.8)The association of colours, themselves, 

independently do not mean anything but at a whole, expresses the the natural structure of a 

beauty by sensitization beyond sensual observation. 

 A concern of the individual choice of expression had been demolishing the traditional 

methods of implementation under the embossments while the process of creation even though an 

artist is not aware to use the techniques but adapted and stimulated for some reason. Dongre says 

distortion is the elaboration of reality till it gets recognize. 

Bangalore based artist Ravi Kumar Kashi had used mesh to work to teach the architecture 

students to fold the metal mesh plate. So the entire exercise was to take the mesh one by one and 

create form so that was the classwork exercise; than the papermaking we use mesh you may have 

seen we put the mesh into the pulp tank so he started wondering what happens when the entire 

form which Kashi was creating in his studio and dip the paper pulp by mesh. Instead of taking 

out the pulp from the mesh how the sheet looks like when the pulp and mesh together part of the 
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work permanently. Kashi decided not to remove the pulp; it was jell with the sculpture so kept it 

outside for several months and get more rust. 

Kashi like the rusting which was coming and how to get it more than older look so he 

was doing a project at the same time when teaching drawing than thought how the drawing 

becomes three-dimensional. (Fig. 7.9) Guided students to draw a leaf and then they take wire in 

one of the workshops; the wire on the drawing and they get drawing in the space with wire, made 

paper and wraps on that so it became like a leaf than Kashi realise that there are the possibilities 

and all the works process simultaneously came in his works.  (Fig. 7.10) Now techniques which 

have rusting also becomes part of the idea because Kashi talks about the decay and imparting 

something which has been not working so the whole boat works are about the system collapsing 

so rusting and all that; techniques as well as images coming together. 

Artist Atul Dodiya had a solo exhibition at Gallery Sumukha in the year 2007 which was 

included several prints within the industrial production process of paper making worked at 

Singapore paper studio. While the process of paper making he made the collage with images, 

fabrics, hair, and artificial found objects in his series of works. In his works, you cannot able to 

find the joint where the paper starts and merge with clothes and other synthetic objects. He 

experimented with a variety of object in the paper within his language of art. Litho plate of large 

size 4’x5’ were used with very sensitive touché ink, the effect was remarkable with the 

dimensionality on the surface of the paper. 

The pulp has a lot of possibilities to extend as a painting; medium could not be an art 

until and unless contextual justification has been imparted with aesthetical concern. (Fig. 7.11) 

This demonstration was given at the Paper Pulp workshop in Amity University by eminent artist 

Dattatraya Apte which given a wide range of exposure to utilize medium for artistic concerns. 

(Fig. 7.12) 

Sculptural etchings the new experiments and idea evolved with passion inspires people to 

work harder and the sculptural print is a big challenge to the printmaker who wishes to works 

between the printmaking as well as sculpture. It is the interaction to establish a bridge between 

the relatively two-dimensional world of the printmaker and the relatively three-dimensional 

world of the sculptor. Some works demand to feel their design more effective by these 
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dimensional print, when printmaker allows to go far deep etching lines and layers in the metal 

plate then, the damp printing paper around 300 gsm- 500 gsm is raised even more sharpen and 

clear as it is pressed in the printing machine with high pressure the edge of the plate must be 

filed before going for printing otherwise paper will be broken in edge of plates. For that damping 

of the paper depend upon the paper quality far high rise embossed effects. 

R. Balasubramanian's work has very sharp edge in his print works, and if you see Krishna 

Reddy's viscosity plate, the plate itself feel life valley in the metal. Western artist Omar Rayo 

worked extensively in his very minimal of object placement in his compositional relieve 

embossed prints. Works double by Vreda Paris and “Life Cycle” by Fotis Korkis can be referred 

to the similar approaches. 

The embossing surface can be embossed either by being pushed out as in intaglio printing 

or in as a relief printing in the single plate positive or vegetative space can be applied by metal, 

cardboard, wallboard, amazonite, Plywood, the surface must be coated with separator and 

moisture proof. The definition of Space is distance between the objects which can be positive or 

negative and depends on how an artist wants to approach if we see the Egyptian stone carving 

and inscriptions, its look like mold which can be taken prints also but the purpose of keeping 

structure is itself justifying the artist's intention; Prints always depend upon the base surface of 

matrix and essential requirement for the printing. The Egyptian relief block cannot be called as 

embossing prints though it is rise surface. Most of the printmaker practices like woodcut that is 

called relief printing but it depends upon the low-relief or high – relief embossing used in the 

printing matrix. Higher – relief sculpture by specially constructed out of layers of cardboard or 

any other suitable material. 

Embossment has reached the limits of certain points where paper can be expanded 

without tearing, therefore, for high relieve, the thickness, softness and expanding the quality of 

the paper or other printing surface is important. 

Practically the hydraulic press will produce very sharp and clear embossing effects 

because of the direct and vertical pressure given in these press. R. Ballasubramanyam has 

worked with layers of embossed prints on single works of art for the intaglio prints with 
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dimensionality can be seen the works in 'Man' by Shiro Ikegawa and ‘frieze’ by John Opie in 

which be cut and folded etching with stenciled color.  

The embossed plates are used from the both side top and bottom with hydraulic pressure. 

The positive and negative mold slipped printing paper in-between without blanket with heavy, 

large, force full pressure able to create a satisfactory level of embossed impressions on the paper. 

There is another kind of sculpture print is practiced is the cut- and folded or creased and–

folded print. These can be either high – relief prints or free-standing sculptural print. First 

embossing prints were taken into the panel, however, we use packaging box with priority to keep 

idea of execution in advanced then after print it can be cut, creased, folded, glued or stamped it 

has been shaped into a dimensional formation the artist may choose to print a surface other than 

paper like aluminum foiled, vinyl, plastic, wood veneer, latex, metal, reflector, each of these 

medium has special nature of adaptation of inks and embossed impression and responding to 

shaping. The sculptural prints may stimulate some artists to explore the potentials of the three-

dimensional print and individual efforts given to find new method and techniques which lead to 

satisfactory levels of the artist.  

Humans are fascinated with arts and crafts since, from the ancient age, every individual 

artist tries to create an artistic journey and remain an artist. But most of the printmakers involved 

too much in method materials and techniques. To do so an artist must avoid the temptation to 

become so involved. With techniques that embossing becomes merely a craft; he must see 

beyond his own specialty and not regards each of the medium and its technique development. 

The intuition of the artist leads him to represents with indirect ways. Art never specified with just 

imitations it's conceptually accepted by the people.  

  The artist uses embossing as a vehicle for self – expression, and when the limits of the 

craft fail to bring the artist to his goal, the craft must be converted, cultivated with other craft 

form or abandoned. The future usefulness of embossing practice demand that it remains 

significance of artist qualities of contemporary trends in a technical innovation, experimentation 

and applications for the society for inspirational work the solutions of color in etching merge into 

painting etching in low relief borders on sculpture.  
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Overall painter’s sculptors and printmakers will use embossing printing techniques as a 

support for the resolution of problems in their specific identical art practice. The artist must 

achieve an opportunity for experience, experimentation and individuality to self-expression. 

Intermedia is the contemporary voice of the future world.  

 

7.5 Researcher’s art process and transition: 

 

 “Your duty lies in practice, continuous practice of self – enquiry”  

Sri Raman Maharishi crumbs from his table ch.7 

 

Researchers own art process continuing with the various set of observation like collecting 

ingredient from the marketplace for the cooking at home which reasons for Paradigm 

Shift/Reflection-in-action.  First, need to collect, conceptually clarify idea what needs to be 

prepared sometimes without any planning also but the ingredient and composition of putting 

things together with organized manner make tasty recipes.  It happened same with the art 

practice, medium what we use need to be structuralized, conceptualize and ennoblement of being 

with the medium an artist forget everything within joy of creations that is actually a labor pain 

but happiest at the stage when an artist see the result what has come out as a product of art.  The 

product is not the appropriate word but work of art inspires to live again to mesmerize on the 

beautiful creations of nature because human is the part of nature and when we go near to nature 

we forget worries like a childlike feel safe under the shadow of her mother.  That’s the reason we 

go to the mountain, beach and river sites for surrendering self to realize oneness.  These all 

theoretical concepts and practical experience help to contextualize in the process of making art.  

These transformations from the simple to extraordinary requires beyond the interest that is called 

Zeal.  Invesigators approaches apply within the context to do practice and research insights of the 

embossing. 
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7.5.1 Description-of works, medium, material, theme and techniques 

 

Researcher had great admiration of the commercial hording painters while in the time of 

childhood, because of the very first encounter with the arts practice. But later realize that world 

is vast and started learning more and more. Knowledge is something when we say I know 

everything, we know nothing but when I really understand nothing, I know everything. As an 

artist and teacher I feel the different skill set is sharpening while being with impulse of knowing 

something.  

When a person is teaching and learning there might be somewhere in the corner 

something expected through the act as the result in the minds of teacher or learner, however, it 

goes to the selfless in the level of  ‘Sadhana’ here it is not sufficient Sadhak may get ego of as a 

great devotee or great or learner.  But when a person becomes egoless and without thinking 

about the result performs duties (Karma) that level is called ‘Talpascharya’.  

(Krishnamurti, 1991) A thought is not intelligence. Intelligence can use thought, but 

when thought contrives to capture this intelligence for its own uses, then it became cunning 

mischievous, destructive Krishnamurti says intelligence is neither you nor mine. It doesn't 

belong to the politician, the teacher or the savior. This intelligence is not measurable. It is really 

a state of nothingness.
13

  

Through the ‘Tapascharya’ only one might be successes in the life by his/her Karma or 

worship. Today in the materialistic world most of the people even smile with selfless or with the 

purpose of something.  We can see the methodological difference of teaching in the various 

schools of thoughts in the context of contemporary students don’t’ learn the things with the 

straight way they intend to go with the Zik-Zak procedure. 

(Hickman, 2005) This book is not about individual talent or artistic giftedness it is 

concerned with the notion that the desire to create is a fundamental human urge which often 

unfolds naturally, but can be stunted or developed by cultural influences, including schooling. 

                                                           
13 Krishnamurti J., Meeting Life, 1991, Krishnamurthy foundation Trust Ltd. ISBN 81-87326-30-1, from Bulletin 

Jr., 1971, p. 19 
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These include a consideration of the nature and purpose of imagination and role of expression in 

art-making as it relates to personal fulfillment self-identify and self-esteem.
14

  

The ‘Guru’ is not to obtain, it needed to achieve.  Teacher and student from the western 

understanding are different whose as Indian concern of Guru-disciple entirely beyond the lesion 

based task it all about the knowledge and guru shows the right path, Guru and Shisya example 

form Mahabharata story well knows, in that story, Aklavya started learning without letting the 

teacher aware about the knowledge.  When he encountered him and confessed by Aklavya to 

Dronachaya and said he learned from him.  Guru Dronacharya unable to understand how can it 

possible the knowledge is beyond the rationality of understanding with the ego and biases he 

asked his thumb aa a Guru Dakshina and become the darkest part of the character but with one 

suggestion Aklavya given his thumb and achieved his name as the role model. 

     The Guru must be with egoless and without any biased in nature there only we can feel 

the reflection of an aura of the Tapascharaya. 

     Human is full of ego and errors even we can see the god himself came on the earth with 

various incarnation and said you may criticize me also with reference to the karma and that 

wisdom gave through the and good (karma) worship must be understood as the final truth.  The 

guru Dronacharya died on the battlefield by his own student because of his bad karma only even 

though Guru and Shisya relationship still given example by the Dronacharya and Arjuna, based 

on karma people get the result.  

     An analysis is very important to understand and realize the truth. For the instant you 

cannot eat 25 kg salt in one day, it divided as per the daily consumption and according to the 

digestive proportion. If you want to attain it the single time you may not able to bare it that and 

die. Knowledge is big in the border sense where it contents the parts of information through the 

analysis most of the time people able to separate the things and understand but unable to set 

entity to get the actual knowledge, that is the lack of analysis in there process.  The fascination of 

                                                           
14 Hickman Richard, Why we make Art and why it is thought, 2005, Intellect Ltd. ISBN 1-84150-929-9, p. 8 
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terminology or words are fake instead of this one may try to achieve and understand the meaning 

of words, the core purpose towards reaching the actual truth and knowledge. 

     The surface level of knowledge is not sufficient with the fragmentation of things it 

required utter realization with overall as an entity which is only possible through the apart of 

rationality or logical understating. 

     With the long duration and continue as practice big difference can be seen in the works 

of art throughout creative activity.   When a child is very young, have more intuition but less 

understand.  As a child become older understanding level increase and intuitive level become 

less active. The artist is the person who balances the level through creative practice from the 

chaos only one can reach to the act of creativity. 

7.5.1 Researcher’s experiment with embossing  

Since from the 2005 when researcher join master degree programme at Bangalore 

University in printmaking specialization, interacted with various medium and methods of 

approach from the etching, dry point, lithography, viscosity, equating and woodcut because of 

the graduation in painting so many difficulty found to adapt to communicate what researcher 

want most of time have been observed printmakers works experiments and try to develop skills 

towards it but when they get command to handle, pass out from the college and without press or 

required space they don’t continue their printmaking practice. The lack of interest and 

enthusiasm is the most of the art institutions the printing have reproduction quality but its effect 

is more interactive that’s the reason an artist works with the particular medium.   

The woodcut gives the result as wanted an interest in watercolor medium researcher 

applied to get amalgamated effects and its works. (Fig. 7.13) So in this process experimented 

various mediums and confirm self for deep study towards the particular area.  As a printmaker 

learn etching from Sudhakar Reddy sir and lithography from V. Nagdas sir, and worked few 

weeks at Gulbarga University utilize lithography studio with keen interest to learn other medium 

and procedure also teaching and learning in the art education keeps alive researcher’s passion for 

art practice and inquiry on particular interest in the embossing practice.  

The adopting anything new is not an easy task for instance when a person goes for 

bodybuilding, it can be influential after watching somebody with very fit personality.  If it is not 
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passionate will not go for regular practice and discontinue to adopt idea one need continuity with 

pain bear till understanding the works, other Physical and mental psyche not support at the 

beginning but the person who just continue, that beyond the painful realization of the healthy 

body slowly emerge with the desired outfit. We can learn from them how he survives for the 

longer period because of the control on the sensory organ. Similarly, in the art practice for the 

beginner who starts to learn any new medium, it required patience for adoption, understand, 

continuity, awareness and self-criticism allow to reach experimentation and within finding self-

one artist born with his creations.  

 Knowledge gain through the realization and skills gain through practice if we do small effort 

every day by day, one day the result will have appeared as a massive.  (Fig. 7.14) Analyzing 

works of art, context and approaches keep an artist living as a creative person which reflect with 

his action when practice as well as when teaching to the students.  Investigator found very 

interesting of everyday learning experiences.  

Teaching and learning simultaneously gives the advantage to be aware of what we are 

serving to the students must be correct for that more clarity need to understand by masters. The 

connect from the historical, theoretical, Philosophical and practical experience with 

consciousness a person who has fifty years of experience and a person who has five years of 

experience can be very with conscious efforts given by the experience if a person is not aware of 

his skills and keep with work will not count as knowledgeable but the conscious effort  of given 

time by achiever make a huge difference the art world is also like that every time need to be 

either practice or enhance the acquired skills with conceptual or theoretical level or keep silent 

until the inner self not motivate to do any works. 

 We must understand the job of an artist who produces an artwork, but if you just think 

and think for five years’ continuously you will become Philosopher/thinker the art and artist are 

separate like a mother and baby if it is in the mind of an artist it can’t be considered a work of art 

idea must be reflected through the farm of any medium or expression.   

“When the hands are clapped a sound is produced listen to the sound of one hand If you have 

heard the sound of one hand you can also make me hear it.” - Zen Proverb  
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Surrendering self in front of nature and realize as the part of nature arouse the feeling of 

sublime. These give sublime feeling when we come near to the beach because the characteristic 

of nature developed the personality by three major properties: Physical, Intellectual, and 

spiritual. 

Physics only told about the physical properties, intellect talk away from the existing 

visible property and spiritual is the higher level which allows thinking from the neutrality as a 

part of being of nature, which allows talking with nature actually we talk with self through the 

medium of nature. In epic story Ramayana when Ram wanted to go to Sri Lanka asked King of 

the sea to give pathway, if you see the things it looks myth, and people may doubt whether Ram 

exists or not but the message what it conveys is more important than witness and evidential 

proof.  

 A poet from Gujarat says. 

"There are no ways in Sky and Sea does not mean no one has travelled"            

- Rajesh Vyas  

In the context of arts also it is not the matter of techniques or methods, down the line 

technique and method helps to justify or establish thoughts of an artist.  So that medium can’t be 

superior for example a person (human being) will identify by personal character but the way 

dressed or walk, talks and think these all support. The overall dress sense itself is not only 

identical may be with certain time personal choice works and the dress sense may change 

similarly for an artistic medium is the tools which may be changed or modified or demolished. 

     Human nature to represents an idea is coming since from the Prehistoric period in cave 

painting. First of all, we try to understand the reason to adopt various medium by them only we 

can predict according to the found inscriptions, seals and various sources of importance provided 

by the research scholars.  Adaptation of 2D images to 3D surface gives various challenges to 

handal it; and also provided a movability to observe the representation of idea at the time when 

they worked may not be considered as artworks. But it should give various scopes to do study of 

human life, culture and the development, between the two-dimensional and three-dimensional 

surface of embossing lies and gives effects of mediators which helps sometimes to the artist to 
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approach his creation in early cave painting. They go for hunting wild animals and get injured by 

them so they know some of the animals but the things they started sharing experiences, ideas to 

the people in their community and some embossed natural rock parts identical to the wild animal 

their bit of suggestions created an opportunity to field the dimensional quality of the surface.  

 In visual arts embossing gives an effect to see and feel relief quality of a surface, second 

can be touch and feel; the third one is internal eyes can feel without the sensory supports by the 

intuitive knowledge which acquired by the previous experiences. It is the one part of the whole 

which cannot be separate and they painted the way it was like that an artist only give so many 

ideas to see it may be the creator aware of it by viewer an intersect with his own.   

Human always admires nature and its beauty for the inspirational things for his creative 

practice.  Rise surface gives dimensional qualities when light falls with different conditions and 

it gives appealing.  We can see coins, seals and linguistic descriptions on the earlier presentation 

in the latter period an artist taken advantage of it to make the composition to represent various 

facets of human experience. 

     Human represents supreme power of natures as the form of God with various forms and 

worships them. The artworks provide such space where we do our works without disturbing 

them also for instance if you admiring your teacher and want to remember all the time you 

cannot call him and even though If he comes you cannot be with him always. Here it comes in 

form and with convenience, you can see the image of embossed or sculpture and can continue 

mundane activity because you know it is the image of your teacher and you get power source 

from him by only seeing the image, so that you get the power and quality of an artwork. 

(Ralph, 1957) We have much to learn about this exploratory attitude and the teacher 

should observe each child’s attitude to learn how he uses exploration as a means of organizing 

experience, the child works effortlessly without being self-conscious in the same way that a 

mature artist works. This is the time to encourage enthusiasm and help to the child stablish his 

intention which allows his imagery to mature.
15

  

                                                           
15 Ralph L. Wickisr, An Introduction to Art Education, world book Company, printed in USA, (1957), p. 203  
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     When a person comes to the corner of sea-beach and asked to taste the water, he may take 

few drops and check it and say it is salty but can you imagine how big and wider it is. He will 

not go every corner of the beach or inside the sea; it is beyond the limitation to check the water 

to conclude anything only assumed from the experience from the small portion.  It is the human's 

own limitations which he takes decisions by his qualitative intelligence already given by birth 

from nature. Somewhere down the line, we cannot separate the experience when we call it is the 

edge when becoming a child and when young, and when becoming old it is the overall 

experience with current situations as well as previous experiences which help to relate human 

concerns. 

     The approaches of embossing practice are not important at all important is to convert 

into the creation of art.  To shift towards mundane to non-mundane beyond the physical 

appearance, it is not easy to accept scientifically or prove it.  But the art is not science. 

     Dimensionality of art not can be fixed within a limit, may be what teacher teach in the 

school of art is different as per the academic perspective.  But art is beyond the class practice in 

the field which an artist adapts himself without any assignment, without any hope to gain marks 

it is involvement.  A saint does not simply sit he control his sensory desires, deny to use an extra 

only minimum amount of properties utilize to live and keep thinking towards the goal.  These all 

practice are similar to the Scientist, Philosopher, Singer or any creative person. 

The art itself is the evidence of new perspective of thoughts and the new perspective of 

thinking an artist sculpt his ideas through the practice there we can see the development of cave 

paintings from the prehistoric time to the modern art scenario which drastically changed. We 

cannot fix art into the rectangular frame only it covers unimaginable dimensions. The teacher 

may teach with one dimension but learner has their own perspectives. Teacher only gives 

instructions with very objective manner but guru gives dimensions of thought which can be lead 

with tremendous possibilities in the future, for example when we learnt in the school we don’t 

know what we are going to do in the future but interests and idea sculpted by various teachers 

(craftsmanship) and guru (wisdom) which helps to develop the thinking levels.  

There are two levels of thinking one is convergent and second is divergent. Science or 

math’s conclude any questions by answering with only specific methods of solving the problems 
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but the art practice makes dimension of possibilities which is called as divergent thinking. When 

an artist starts his works it goes with a small origin of an idea but he/she sculpt his thoughts with 

various contextual and philosophical level to take it away from the mundane thoughts.  

The thought process developed by the hermeneutic cycle of learning-practice-teaching; 

teaching is not in the context of academic it is the self-questioning answering and realization. 

Such as embossing art doesn’t exist in the historical terminology but yes embossments in the art 

forms being practiced since long time for the craft orientation, the researchers trying to connect 

the various practice of art making the mediums and contextual approaches by embossing 

practicing artist for the art.  

An art-making is like a conceiving baby in the womb it needed the artist idea with a 

reflection of any kind of medium/media which come up as the properties of works of art. When 

mother conceives the baby she doesn't know whether baby becomes a doctor, engineer, scientist 

or a teacher, she only does her nurturing in the womb and after birth till the establishment and till 

the death. Mother always concerned for her baby even the baby gets older, thought also 

developed and sculpted by various experimented and consciousness. When the researcher (an 

artist) does study these divergent thinking reflected in the approaches which might be understood 

by the reader or observer. If the assessment structured to evaluate the all wild animals the 

methods and process of evaluation should be different. Though bird can fly in the sky but don’t 

swim, an elephant can have physical strength but can’t fly similarly the art and science 

methodology must be distinguished to evaluate according to the level of the respected field. 

 An artist also works like a scientist and philosopher to better understand self when they 

understand the self they create the new path. Following the already established path is easy but to 

create a new vision and to satisfy that need process developed and come up with failure and 

success.  

The art practice level is not as easy as we assume it required zeal. Personal level of 

interest will not help the artist to become the qualitative potential craft making is very easy if a 

person has interest can learn any kind of skill set with dedication of practice but to become an 

artist it is hardest job which is not a cup of tea for everyone who just get degree from the art 
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institution that is the reason very few people in the field live as an artist and another merge in 

crowd with survival instinct.  

Once a person understands the nature of art; personality and produced thoughts make a 

strong impression in the viewer's mind. When we study the history of arts and aesthetics easily 

trace the transformations of an idea and influences according to the cultural and political 

background. At the beginning, every new thoughts and concept has denied but an artwork stands 

along and gets its own credibility by the deeply involved new aesthetical pleasure without 

bothering about any other problems in the physical world. Mental strength cherishes the every 

corner in nature whether it is simple or complex, small or big. The understanding self itself is the 

concept of sculpting thoughts. 

Understanding art cannot ensure to become the artist. A person may be having very good 

knowledge in theory and able to understand aesthetics, history of art so it is not necessary he will 

be identified as an artist. Bollywood actor Amitabh Bachchan says that – I may sing a song but 

not a singer, I may run fast but not a gymnast, I may lead people but I am not a politician, but 

committed myself as an actor and still being practicing to perform better. Today most of the 

people fall into the trap of fashion and forget traditional, cultural and spiritual ethics. Fashion 

comes and goes but ethic has been carried by the vision and individuals goals of life. Why people 

bored with their work? The interest which needed to extend to the level of zeal, they are unable 

to create and it cannot be transferred or inject into the other person.  

The person who comes from inside out, they work automatically and enjoy the 

mysterious journey. Nature has created the living and non-living things together, both have their 

own qualitative and quantitative properties. Have they ever come to guide what to do next? This 

challenge must be taken by every person when you enjoy doing what you love; you will love 

what you do. Then there will be no bearing with doing things, laborious, painful things; you 

enjoy each situation and learn out of it.  

This practice is also called as an art of living life with positive attitude. What need to be 

taught to the students need to be understood by masters for instance how to eat food can be 

taught to the students rather how food will digest in your intestine. If we try also it will not help 

to the level of students in the art college so that it can be given as an opportunity to understand 
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and the process of creating things with small inputs will help more to develop as an individual. 

To develop the student's personality masters is equally important as the pupil when good 

thoughts; practice nurtured in the age of foundation students will take the challenge and accept it 

the entire mysterious journey in the creative field of visual arts. 

  (Hiriyanna, 1954) Art experiences is well adapted to arouse our interest in the ideal state 

by giving us for taste of it and thus to serve as a powerful incentive to the pursuit of that state to 

full filling the need felt by man for restful joy, art experience may impel him to do his utmost to 

secure such joy finally for worthy purpose.
16

  

     The author not only does his own practice but also witness the developments of pupils 

work.  That activity sharpens the observation skills and keeps aware of the futuristic possibilities 

within the stage.  An artist’s mind engages with his own conceptual works progress and practical 

execution but an educator being involved with solving any queries from the students even though 

if master don’t know answer (he/she) master tries to refer learn and delivered to justify the 

Quarry. In that way for a good teacher required eagerness to acquire and zeal which helps to 

develop further; the author also playing the role as an artist and teacher to serve better language 

in visual arts as well as nation building with thoughts.  

(John, 1950) An Artist is always striving for a higher and higher standard of 

draftsmanship and it develops with an increasing clarity of vision, together with mastery over 

technique and materials. It is evident that the mind can be expressed only through the body and it 

is equally evident that the artist can express the vision of his mind only by means of tools and 

materials. Therefore the sooner the technique is acquired the easier it will be for the artist to 

express his vision.
17

  

It was a great pleasure to interact with Vadodara based eminent artist Surrendra nair 

exhibited his 80s-90s works at Kiran Nadar Museum at Noida. During my interaction with Nair 

                                                           
16

 Hiriyanna M., Art Experiences, Indira Gandhi National center for the arts, New Delhi, ISBN -81-7304-180-6, 

1954, p. 32 

17 John R, Biggs Illustration and Reproduction, Blandford Press, (1950), Great Britain, p. 49 
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sir when I asked how he gets inspiration to create historical manipulation of small works he 

replied it can’t be explained or said where it started but yes it is a long journey  and experience of 

enormous environment gives on opportunities to explore creative skills. The small images full of 

historical visual make strong impact in my mind. Portraits of friends and colleagues were 

expressed with naturalistic approach to show the state of emotion. 

The drawing work title “Rekha with mosquito” is smartly played its humorous role in the 

picture, which connects me with an artist David hackney’s painting the cruel elephant. These 

observations articulates cleverly an artist play his role with visual as a great conductor to make a 

visual dialogue. 

After interaction with Surrendra Nair, we met an artist Rekha Rodvitya. She had given an 

important message to our students. Rekha Rodvitya stated- “don’t directly ask questions, do 

some homework so that you can understand the contextual things. One should know about the 

historical and cultural background so that it will be easy to connect with an artist idea or 

context.” For instance, when we enter in the unknown hall we cannot just start playing with the 

switch if we follow the instruction can get direction without interrupting anything. One must 

practice- first inquire, analyze, then if you have doubt experts can be asked for clarification. The 

small indication will help to lead the right ways to understand the concept.  

To conclude this talk with a quote- “Inquiring is better than criticizing.” 

 In-depth study of embossing approaches for artistic practice gives a broader ideas about 

the essential aspects of purpose of arts and its functional procedures which help to develop 

personal level of understanding art, once the artwork product it can't be any more personal; it 

goes to the viewer and social psychological, cultural, political and spiritual ideology somewhere 

connects with human mind and that connectivity makes to realize similar experiences.   

When we go to watch the movie, the evolvement to achieve the role of the character in 

the director's view by an artist reach to such level and that emotional level of feeling sympathies 

the similar context depicted on the screen.  Even though we know it is not real we evolve to see 

the perspectives of the direction and try for the emotional scene, feel thrilling, excited, if we 

always keep our mind to determine we are just watching people who are actors and just doing 

acting we should not believe them, it is not true, we cannot feel sympathetically that’s why 



246 
 

(Sahridays) the person who has similar emotional experience only can feel the situations.  For 

instance, when we go to marriage for the participation of a ceremony we have observed the bride 

and her family member cry for expected detachments after marriage when we observe from the 

distance may be it look funny she got married and happily going to live with her husband’s 

family but crying why? 

 When the situations come with us the emotional state of observing scene will be 

different, you may have experienced that similar situations where it can't’ be controlled sister 

who has been attached from the childhood relationship going to live with another family 

detached from mother and father home and automatically started crying, it is one of the purest 

emotional expression which you cannot control.   

The personal level of emotion when reaching to the so many other people in the society it 

reaches the social level when concern goes universal concepts and reach with the global context 

we say global social concerns.  Art has such power to connect people with human emotions and 

psyches.  So the personal level of development in art not only personifications of skills in the 

individual level, the art is broader than it looks when it is in the hands of a teacher to establish 

the thoughts for future. 

At last, the author wants to conclude with a statement of Indian master  

Chanakya Says: 

"Teacher is not a simple person; 

Establishment and destruction of realm envisaged under the lap.” 

7.5.2 Analysis of works of art, context and approaches applies in embossing practices  

 

Chaos and creativity 

Practitioner do meditative, creative act and that state is selfless in the creative expression 

meditative person do not talk about  enjoyment because in the process only person lost in deep 

involvement if that person says I am enjoying meditation it means it interrupt that is the reason 

when you  involve nothing need to say oriented to express while creation in the early 

experimentation jumbled things will come up; churning is the best example if someone desired to 
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get or achieve something start practicing and in the process chaos and worthy thing one may 

occur by the subconscious states.  If you are conscious only you find the connectivity and it is a 

transitional quality associated with understanding. All the material or nonliving things made by 

(Panchtatva) five elements from nature thus it has no consciousness.  

An artist experiments with subconscious states when he became conscious at that time 

impart form the creation and more see as an observer or critique the jumbled image which made 

but of the experimental practice must be identify by conscious state of mind of understand what 

it is and how it can connect and impart as a works of art.  After connection deviation is an 

important stage which brings out as uniqueness where an artist breaks defaults and meandering 

path to becoming original.  

 For instance Indian classical singers Pt. Bhimsen Joshi never practice before the stage 

performance for the purpose of rehearsal. Nevertheless, he does regular practice as the part of 

Riyaz.  The subconscious level of meditation takes him into the deep involvement.  Sometime 

Joshi Ji forget about what he is singing and sing about the residential address which merely 

audience recognize but they enjoy the music if the artist is conscious and aware then only he may 

reach to the understanding of knowledge through the evolvement the only artist makes his own 

accountability and language. The language could not make by surface level it imported by in-

depth involvement.    

    For example, if we see the works of Post-Impressionist artist Van Gough’s work either 

paintings or drawings; his approach and accountability we can identify and understand as the 

form of style but this is the imparted as conscious gesticulation by an artist.  Skills reconcile all 

variety of medium and reflect as individual gesticulation which imparted as style in the works of 

art. 

     Another example we can take to understand the style for an actor Amitabh Buchan his 

own voice is natural and simple but the people recognize his long journey as an actor and able to 

identify with certain dialogue and style of standing posture and imitate but Amitabh don’t imitate 

he is by nature like that.  The only innovative part is by the act of experimentation artist connect 

consciously and impart something from the subconscious state of an act that is very much 

important.  Most of the people unable to import that such knowledge and unaware of that that’s 
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the reason they are very skillful but not consciously recognize potentiality within subconscious 

efforts. 

     Scientist Albert Einstein discovered relativity theory by the process of meditative 

involvement white playing violin it has not directly connected to the two things music and 

scientific theory both contrast in nature.  But Einstein suddenly got realize the theory of relativity 

and with that impulsive flow note down all those things in his diary by interpreting playing the 

violin.  An artist involved in such ways to create art by intended nature to acquire knowledge that 

makes an individual accountability that accountability understood in general style of an artist or 

his works.   

The involvement of creative act and through meditative process reach to subconscious 

level and import such results which directly not concerned with final outcome but something 

else, an artist somehow thinking of the result that involvement allows into deep level and come 

back to conscious state some other deeply rooted unconscious state minds give or express or 

which can never be been though by the conscious state of mind. 

     People may have various skills like writing, designing, Singing, dancing, acting or 

painting but the accountability of an individual reflects in his/her maximum intuitions where an 

artist get satisfaction to achieve something. 

     As I said in the beginning child must be more creative in the sense of explorer point of 

view where everything is under curiosity to know and understand so they only focus on 

exploration.  In different sectors of age group we try to understanding it meaning that is also the 

conscious thinking when a person is selfless and subconscious they get involve in meditative 

process and get back something with conscious approach, where intuition and skills easily impart 

which may look very painful or hard work for the viewer but an artist enjoy and even do with 

very ease.   

An artist never express abut enjoyment while the creation because of deep involvement in 

process of creation and being part of it.  When detached the person will not more creator, he 

becomes observer or critique; after detachment of your results only become conscious and relate 

with the meaningful and tries the links from contextual juxtaposition and psychological 
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understanding that states of analysis an artist found connectivity and impart something for 

accountability as an artist. 

     The final results when you review may not believe you have done that, that is the power 

of intuition and mind where it gets exposure to create something with the meditative process 

with fighting and struggling all over deviations from life.  An artist may stable by very long 

regular practice and within seconds also which can be discontinuation for a long time so the 

results may come with less confident in the works.  It is only dependent on the ability to impart 

knowledge out of the selfless meditation. The creative behavior of an artist nature by given space 

for spontaneity and involvement there creator and observer together comes up with the results 

not directly, but indirectness an artist realize the accountabilities. 

     The person to person very his person which make sense and people respond accordingly 

for instance when we see the class room where pursuing student any course under the degree 

programme if the peon, teacher or director come in the class which makes various personality 

ambiance when a peon go to the class room if he talks the knowledgeable thing as teacher speaks 

student may not pay attention or may think that person is having good thoughts however content 

is delivered but it would not make attentive because students know the person is not a teacher but 

when director inter in the class room, he may not speak any relevant to the course but his 

presence itself make sense of higher authoritative and attitude of the class alter by his presence.  

Higher administrator conducts the class or regularly visits the student but the power of 

administrative authority hold by a person is an important. We can see very easy example of the 

dress codes and its power when person hold the casual dress it will be general gesticulation of 

that clothes but opposite to that when a police wear dress and being on duty that power of 

personality will become bold which may not possible to get by casual dress just before the 

joining for the duty.  Every person has its own dignity and roles which makes him as an 

important person when performs sincerely. 

      However teaching art is very difficult by an artist according to the current situation 

because an artist according to the current situation because an artist having various levels of 

creative person when it will not give productive result, may shift towards dissatisfaction of the 

job somewhere experience and realization of creative ability takes its adjustment of sincerity as 
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an artist and teacher. One of the disciples of K.G. Subramanyan teaching somewhere asked by 

him are you enjoying teaching than he replied no than master said that’s good you can keep some 

energy for creative expression than only on the artist can be alive otherwise satisfaction of 

teaching job may kill the artistic potentiality.  On of weird example seems fit to this context if a 

person is satisfied with daily masturbation to get an opportunity a girl in bed may not show 

enthusiasm and excitement, similarly, an artistic potentiality must be kept safe for correct 

opportunity to express it. The balancing act of teaching and artistic expression required both 

things separate so that it can be utilized with full of energy without feeling exhausted from 

serving only jobs.  The work required to be identified to moderate energy for make value. 

 Most of the time we have seen the going teacher with artistic caliber use spontaneous 

drawings on their register, question paper and kind of available rough surface but that makes a 

lot of expressive ideas which required correct connection for instant intuitional quality of artistic 

potential like waterfall is there but it needs turbine to keep in right position to produce electricity, 

similar composition demanded for the artistic practice to make value and innovate. 

 

 

 

Figure 7.14 Creation of art (Illustration) created on 22 Jan 2017 Sahu T. K. 
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The moderation of talent with specific materialized things with an idea to contextualize 

makes an extraordinary expression of art forms. Most often in amity university canteen while 

lunch break we fine arts faculty group talks about art with different humor and sarcasm.  Within 

a making jokes with problems we face similitude in art practice and teaching  area to make sense 

form various aesthetical perspective  however some of the jokes have been developed instantly 

that also a great creative approach one of the examples given in similar context by Swapan 

Bhandari once  a poor boy went to the toilet and while bathing is soap fell down under the toilet 

sheet and he do not afford to buy another soap at that movement so pick up soap by using 

polythene covering on hands.  He took a long breath but soap was traveled through the flushed 

water which cannot be avoided so the person washed again by the soap itself to clean again.  

This joke makes hilarious situation but often human psychic use to face we do a lot of activity 

any forget things which contextualize the same approach us washing soap with soap.  It gives 

moral message while practicing art or teaching students. 

     In art practice good or bad is not defined the process which may we like in today's 

context it may appear funny in future some time we like the previous attempt us compare to the 

recent one.  So this perception of things may make rigid however an artist always try to break the 

monotony of approach that is one of the reasons we find new things and challenges within the 

practice. 

     The new idea always is weird because no one has seen or it has a different outlook on the 

currently accepted trends. Regarding the formal dress, two friends were talking one said you 

don’t wear formal dress what it is? then he replied that look like very odd to me when someone 

opened his bottom and just wear like he doesn’t care, or a piece of cloth hanged as a tie.  

Accepted by the large population become the concept and cultural practice.  Mostly we get 

influenced by the fashion and trends not by the cultural habitation.  It is the very drastic change 

in our life practice more or less influenced by the social standard. 

     While the independent country of Bangladesh few groups of people migrated from 

Bangladesh to Bengal for surviving they do not have land even homes so they live in India with 

limited resources.  One of the observations came to my mind where they use to cook vegetables 

by the outer cover of the guard which Indian people do not use; they have found their innovative 

cooking skills with developed taste this idea connected scrap metal or found object work.  (Fig. 

7.15) When artist adopts these resources the new formation emerge which way not possible by 
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the conscious efforts sometime this kind of practice give expose to get new dimensional in works 

of arts. (Khanna, 1998) Contemporary Indian art shares many characteristics with the art scene in 

the West, it remains free from the anxieties Western art faces as it strives for originality in this 

age of Post Modernity. Indian art today is refreshingly unself-conscious and being essentially 

indigenous of spirit, it is firmly rooted in the Indian psyche.
18

  

   Assistant Professor Kumar Jasakia Says “I don’t want to become an artist, however, 

enjoy practicing art” the statement feels diplomatic at first hand but when you analyze, it has 

very clear and significant meaning.  The purpose of art is not surviving or a modifying it as an 

object it reacts as an infector whenever people come around it has to be infected that is the power 

acquired by an artist’s expression.  As an artist and academician most challenging part is that 

when you teach or give you have to be Braveheart, selflessness, egoless that make you bigger 

because the concerns full filled with master’s vision and following faith by pupils individual 

artist may satisfied with his own works of art but master satisfy when students perform well and 

create quality of works of art.  

 Here we can connect the statement said by Jasakia- master devoted his energy to the 

students not thinking about an individual but enjoy the creative act.  Most of the time master 

planned and assumed possibilities of the various processed creative works and contributes 

aesthetical knowledge to impart authentic innovate thinking environment. 

Kathy Alcaine writes about the Pollock, he is remembered especially for the large-scale 

canvases that he spread he spread on the floors of his studio and on which he dripped and 

dribbled paint in a rhythmic fashion. Energy, emotion and the idea of the artist at work are as 

important as the finished product itself; in these paintings, the individually of the artist is 

celebrated.
19

 

                                                           
18 Khanna Balaraj and Kurtha Aziz, Art of modern India, Thames and Hudson Ltd, London, ISBN: 0-500-23755-7, 

1998, p.6 

 

19 Kathy Alcaine Edited by Allison Reid, Pop Art, OP Art, Minimalism, Teachers’ Manual, The Rosa Mary 

foundation, p. 11 
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     When a person enjoys practicing art his creative potential reach more mature level and 

aesthetical sensitivity for the creative person participation of exhibition reorganization, grants, 

popularity not kept in the top priority if required it comes after works. An image 

collaged/montage we have to mean it with purpose and understand its context of utilization, an 

image is not very easy or simple contextual utilization of things need a functional idea and 

analysis to project-specific means of expression.   

Creative genius courage to create without thinking about loss or gain anything but enjoy 

experiencing new things even at first time. The acceptance of ambiguity and anxiety is one of the 

important aspects of creative practitioners most commonly people get afraid to do unassociated 

things to create they get fear to spoiled paper and invest time for being part of creative act, once 

you cross the boundary only such experience can be gained and one can achieve result out of it.  

 

According to Barron Frank Psychology of creativity can be understood by tow group. 

1. Control group, 2. Creative group  

Control group follow systematic symmetrical designs where essentially a creative group 

preferred chaotic designs. 

Absorption, being caught up in, involved and the state of the artist when creating or even 

the child at play creativity is characterized by an intensity of awareness, a heightened 

consciousness” ( Rollo May) most of creative mind works with beyond the conscious states like 

a sleepwalker and attentiveness of the artist produce amazed work which is impossible in 

conscious state stimulation is one the key aspects of keep creativity asset by intense work to rest  

and relaxation, the aim diverted and focused for specific when it needed.
20

 Pt. Shri Ram Sharma 

Says “People don’t get tired of the heavy work-pressures, but putting e-regular efforts and 

assumption of work process like a burden”. 

An example of collage erudite by sculptor Dhruva Mistry, he says- when you see a girl 

you may like someone’s eye someone’s lips and some other one's boobs when you connect 

together and make another figure that will appear differently from all of them that is the 

                                                           
20 Patreon.com/academy of ideas, retrieved on 27 Jan. 2018 form www.academy of ides.com  
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photomontage.  People ask him why he is answering so hilarious way he replied you can’t make 

a connection with the soft ways, it has to say with the hardest way when a sculptor do sculpting, 

cutter, grinder, hammer makes sound and that noise makes towards the creation.  The creative 

process is not so easy or delicate it is the reality, Mistry tried to communicate his students to 

understand it with deep penetration. 

The leaders of the cultural renaissance, of which the Santiniketan experiment was a 

unique offshoot, felt a need to view al the arts and crafts as a single connected panorama in order 

to revitalize the roots of their for additions of practice and drive them towards the new horizon. 

(Subramanyam, 1995) Associated scholars and people wanted to see art as a part of daily 

life, not just in the museum, picture galleries or the audience halls of the affluent. Murals of 

Shantiniketan are more dramatic and there is a kind of healthy whimsical between art and 

architecture which refurbish environment to gain the functional dimensions.
21

  

            Communication has always played the essential role of art hence before the language 

pictorial symbols were functioning to the international language.  A picture can be understood 

without words even today so many languages were used across the world which is not possible to 

learn by all to grasp immediately that the message of an artwork which shows pain, suffering, 

and torture. (David, 2005) The ingenuity of creative imagination practiced in adopting imagery 

can be important to the finished work’s success.
22

  

The Individual creative thinkers struggle for a conception by time to time and practice to 

being creative all the time; this dilemma in thrill to look at the empty canvas, or paper for fresh 

ideas.  An idea in the art can take many forms, vary from the particular visual effect to an 

individual communication of a definite message, ideas encompass other contents and forms. 

                                                           
21

 Jayanta Chakrabarti, R. Shiva Kumar, Arun K. Nag Forward by K.G. Subramanyam, The Santiniketan Murals, 

Seagull Books, Published in association with Viswa-Bharti, 1995 

 

22
 David A. Lauer / Stephen Pentak, Design Bssics, 2005, Wadsworth, Cengage Learning, ISBN13:978-0-495-9157-
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(Benndtson, 1969)  Beauty is the final stage in the goal of the artist in creating and of the 

appreciator in contemplating, but it is not the whole goal beauty therefore may be taken as 

necessary but not as sufficient to the definition of aesthetic experience
.23 

 

     The process of development occurs within three simple activities-thinking, looking, and 

doing. In the creative process practitioner consciously stimulate to find out the solution to a 

problem which may drill in the distinct situation when properly documented, preserved any types 

of ideas.  These activities are not required sequential practice but essentially a moment of sudden 

insight, for instance, the idea in the shower rarely occurs without an investment of energy into 

the problem.  The main challenge is to grab the chance favors by the prepared mind for creative 

expressions.  Having a talent isn’t worth much unless you know what to do with it. 

Context and approaches applies in art practices 

      Through the theoretical aspect of poetry we can understand the contextual level in visual arts 

because it’s all generalized on broader concern of art. Amalgamation of various aspect utilized to 

impart the theoretical transcended to the accomplishment of works of art. The depth of cognitive 

approaches on poetry one way or another relevance to practicing and imparting art; the 

embossment is the techniques triggered out the creative potentials of visual appearance not 

merely with external but thought drilled in-depth. (Barlingay, 2016) The theory of poetry 

discussed and developed by Bharta, Bhamaha and Vamana, Anandavardhana and Bhattanayaka. 

The theories which these and other masters propounded can be grouped mainly as Riti, 

Alamkara, Vakrokti, Rasa, Dhavani, and Auchitya.
24

 

 

 

                                                           
23 Arthur Benndtson, Art, Expression and Beauty Rinehart and Winston, Inc., 1969, ISBN: 03-073590-4 Printed in 

USA, page 10 
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Figure 7.16 The theory of poetry, Diagram created on 22 Jan 2017 Sahu T. K. 

 

 

Indian scholars Jayant Kothari and Nattu Bhai Parikh (1960) have described Alamkar in 

which Kavya (Poetry) discussed with Gun (quality) and Dosh (error). Natu Bhai Parikh 

considered Auchitya (Purpose) under the Gun. In the poetry Auchiya of wards and through the 

words in Auchitya viewer reach the level of Raga.
25

 

In poetry to understand Gun and Dosh it has divided into two parts one is Pak and second is 

Shayya. Pak divided into two part one is called Drakshapak (Grapes) second is Narikel Pak 

means (coconut). 

When a word is important and meaning is not relevant for example of a poem- 

“Choudhavi ka Chand ho ya Aaflab ho....” If we go to the meaning it represents the Moon, no 

doubt word and meaning together coordinate and reach to the Rasa. However, you are unable to 

understand the purpose or intention to use words you cannot reach an emotive level of rasa. This 
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becomes an obstruction. If replace word Chand by some or Chandra which indicates the same 

meaning ever though poetry will not give that much relished. In these lines the purpose of 

selecting specific word only fulfills the goal; synonym words will not be suitable except one 

word. These types of word known as Pad-Maitry so many scholars have written about the Pak 

but scholar named Vidya Das speaks extensively of the style of poetry if the style of poetry is not 

based on Pak, it can’t give complete relished.  

The viewer must understand the types of Pak which depend on the ability of 

understanding style of poetry. The poetry is based on words and meaning but viewer needs to 

understand the Pak whether it comes under Narikel-Pak and Draksha-Pak. 

In word called 'Arth Gambhirya,' it means the depth of the meaning or the maturity of the 

means and sound of the word is equally important.  In Shayya it’s not going towards the meaning 

that is only sound of the word which set on the stanza (Pras) or not it confronts.  It will clarify 

with this example of a poem- “Choudhavi ka Chand ho ya Aftab ho….,” the word Chand is not 

going for meaning that is based on the word itself. 

Shayya is more focused on the structure of sound where Pak is the level in which focused 

by word within it or its nature and style exist with poetry first the basic identification of style is 

important than the viewer can able to try to understand the poetry.  For instance Hindi song- “Tu 

Tu Tu Tu Tara, Toda Na Dil Hamara…” 

     In this song to reach the means is not giving any efforts, if a person trying to find out the 

meaning and depth of the means, he will not get content at all. The understanding of Pak depend 

upon the viewership how it goes, some poetry will be very tough which age very hard to get into 

it that looks very heavy to understand that is called as Narikel Pak (Coconut) you have to involve 

yourself to get into first then reach to the nearby will be very big deal in the poetic concern. 

     The hardest job is to climb a coconut tree than coconut you need to cut, you may get 

down into the ground but cutting the fruit will be another challenge. If you are able to open it so 

you will get very few Juice and Malai in small quantity. If you are unable to understand the style 

of poetry by its quality, that will be a big error. 
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     Earlier scholars believe that Gun (quality) and Dosh (Error) depends on the poem. But 

Nattu Bhai Parekh says that quality and error (Gun / Dosh) depend upon the viewership also. If 

the viewer is unable to identify their style of Narikel or Drakshapak; he may able to understand 

easily Draksha-Pak (Grapes) and feel Draksha-Pak. On the Narikel (Coconut) which may not be 

adopted or able to accept may felt bad taste and throw it out because the viewer is habituated to 

eat (Grapes) Drakshapak. if we increase up to five times greater efforts, viewer need to climb on 

to the coconut tree and to get down coconut successfully on the ground before that need to 

prepared for that need to do exercise to acquire the capabilities because it requires to fold leg at 

least for minimum 10 minutes so that exercise is necessary. 

     Gun (quality) and dosh (Error) not only depends on poetry but also in the viewership, 

if viewer unable to understand the style of the poetry. This poetry comes under which style is it 

Narikel-Pak (Coconut) or Draksha-Pak (Grapes) if similar fruit called 'Dhatura' hanging 

similarly of the grapes and with misunderstanding, he eats that it will be great problem and 

trouble for him. 

(Barlingay, 2016) In the case of poetry the words and their meanings are changed into a flow and 

if the flow is significant it further assumes that form of transcendental vision. Jnanesvara, a great 

saint-poet of Maharashtra brings out these steps in the following verse.
26

   

Vache barave kavita, kavitva rasikatva | 

Rasikatvvim paramtattva sparsu jaisa|| 

 

     Scholar Vidya Das speaks about the Pak and Shayya should not be under the Gun quality 

because the discussion of quality and error should not be based on only in poetry; it based on 

'Rasikatva' viewership also. The person who may be a Rasik but he is not listening to poetry 

every day he may not able to make poem but practice to listening poem must continue; similarly 

a person who is a poet, may write poem every day similar way Rasik (viewer) also required to 

                                                           
26 Barlingay S.S., A Modern Introduction to Indian Aesthetic Theory, Cataloging in Publication Data DK, 2016, 
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practice of listening so that he can decide the handing things is grapes or Dhatura or Kiwi which 

you have picked up it may not be suite in your mouth you feel annoying. 

     Most of the time it depends upon the spectatorship, the people who eat grapes unable to 

acquire the coconut because it required lots of efforts to get it; reach the level of rasa is very 

tough so with boredom comes and thrust it out and say its worthless. So who has the problem or 

error, either of the poetry or the person who is unable to acquire it? 

 These things not only scholar Vidya Das spoken but the poetry was under the lesson of 

grammar. In content of grammar it was shifted towards the aesthetical perspective, after, 

discussion of Alankar scholar’s discussed on Gun (quality) and Dosh (error); only Alankar 

cannot do everything. Few scholars considered Achuitya (purpose) as a separate theory if there is 

no (purpose) Auchitya the Gun (Quality) will be ineffective. Some Scholar Believe in the 

Alankar the purpose itself a quality and no bigger quality than Auchitya (Purpose). 

So there are different opinions discussed by the scholars. Vidya Das says the quality and 

error should not be poetic orientation or poetry based, it is based on 'Rasikjanya' viewership also, 

the error may occur from the onlooker sides. If someone tries to eat coconut as similar as grapes 

so these type of error is neither from the poet or poem. Scholar Bernard Bosanki also speaks 

about the same thing. He is not going to the poet, or poem, or the artist or art and not even to the 

viewer. Immanuel Kant said at the beginning if you understand art through ever-changing idea so 

idea also changes randomly with the idea explanation change, an entire vision and thought to 

interpret differently, Kant denied these ways to understand. 

     If beauty is an idea, beauty can be understood through an idea. If less understand the idea 

then understanding beauty with any materialistic things cannot be possible, yesterday’s art today 

will not be accepted these kinds of a way or through the example, art cannot understand. 

 Scholar Bernard Bosanky speaks about- Easy beauty, difficult beauty. Easy beauty 

demands very fewer efforts were difficult beauty demands maximum effort. Actually, these are 

the same in Draskhapak (grape) and Narikel Pak (coconut) which Vidya Das talks about Pak is 

one type of style in poetry. Some poem style will be Narikel-Pak example from the film ‘Rang 

de Basanti.’“Luka chipi bahut hui samne aa jana…” The thing ought obtained are able to 

understand but simple ways to speaking not able to create Rasa. 
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     In Drakshapak the thing has been said, the way it has presented, a viewer is the 

immediate reach to the meaning and appreciates. For example, most of the Bhajan will be lucid 

and it said in the single level when words you know but there are no direct meaning exist. You 

are unable to reach to meaning if you reach also you cannot enter into the level of 'Gudhata' 

(depth). You describe and get– length and breadth, you feel various things within variations of 

time and viewers interpret as per his Rasik nature because of the void depth that is called in 

Hindi 'Gudhata'. These types of poetry similar to the Narikel Pak, to open it is very heavy, but in 

Drakshapak (Grapes) you reach to it keep in the mouth and within one or two bites you are able 

to relish rasa.  

Whereas in Narikel you get cream separately, water separately and taste also get with 

variation with fluid nature of water you enjoy. Here you get two types of variation when you 

drink water the unknown taste of cream enhance up your desire to know what you are enjoying 

right now with that another curiosity developed for possibilities. I will drink but how would be 

the taste of cream (Malai) there will be variations of cream. If coconut creams you get without 

giving efforts you may not enjoy the process and relishment of rasa.  

(Panofsky, 1997) Analysis of structure at this level transcended not only history but also 

questions of function or value, beauty or meaning. Structural analysis revealed a pattern behind 

the temporal sequence of works of art, an internal motivation or artistic will.
27

  

Professor Deepak Kannal (Baroda) given examples in his lectures to communicates. 

How do you feel when you eat Pan as a Laddu and Laddu as a Pan? 

The Laddu will dissolve in your mouth with larva and you feel disgusted. Where you eat Pan as 

Laddu within few bites only Pan will be finished and you cannot able to get the overdue relished 

of rasa by chewing. 

     Another example you cannot do exercise in as per that you need to get sweat which 

comes after hard labor than you enjoy the exercise. Pak is the particular nature of poetry if 
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someone is inhabited to eat grapes he will not touch coconut, with anger, say don’t like eat and 

consider as ineffectual. Few artists use red, yellow and green in their paintings, they are actually 

the viewer or spectator, habituated to make and eats grapes and they wanted to produce that only 

if you eat grapes morning, afternoon and evening one day you get bored and abandoned it. 

     The Rasik (viewer) must know the things which you are taking are it comes under the 

Narikel Pak or Draksha Pak. 

     Actually, 'Pak' word derived from cooking, Pak-Kala means the mastery in cooking. 

After having food rasa will be obtained, rasa came after the Pak, after having food Rasa will be 

relished. 

    What is the difference between Brahma’s creation and poets’ creation? 

Brahma’s Shristi (Creation) is made by physical things, a poet create its own universe 

(Brahmand) and Brahma has created the world which has own universe, there are people told 

that almost subtle and no exaggerated. The people have said about the poets' creation. 

    “Jahan na pahunehae Ravi, vahan tak pahunche Kavi.” 

    It means poets imagination reached into the depth where sunlight also cannot reach. 

     Few places we evaluate poets creation is greater than the Brahma's creation but if 

Brahma's creation doesn’t exist how come poet brings his metaphor. This has not been quoted 

according to the spiritual point of view, it is the sources of a poet where we live and poet is the 

part of the world.  

The Nature of Art- The poet amplifies by racial melody and rhythm the penetrative power 

of his message, as this 'makes its way into the inward places of the soul', and there exercise its 

uniquely persuasive power, its educative charm, poets are the nation's natural teacher's.
28

 

Plato talks about something which exists in the physical form and we talk about the art so both of 

the things important with “Tadatmya” (the significant comprise) and transition exchange. 

                                                           
28 Plato's Theory of Art, Routledge, New York, (2001), ISBN: 0-415-22521-3, p. 76 

 



262 
 

The bird called in Hindi Bagula (Heron) cannot able to drink water from the flat like a 

table if you keep water there because of the peak. The peak of Bagula (Heron) made to lift water 

from the deep water to catch fish, a bird cannot able to drink water from these similarly big 

scholars cannot able to get small things. If your logic only lying on the roots of logic, have you 

seen any tree which stands only on the roots? 

     What are the important things required to stand a tree? People may answer only roots 

very few people will come up with an answer on soil this question is very logical and you can try 

to make a survey in your surrounding answer of the question given by question only which 

answer one who gets with the question but from another person. 

     Tree stand on the roots after survey answers get but if you give an answer with logic you 

will not get the answer, even not get the right answer. To understand logic by logic is incorrect. 

You have only logically understood when we talk about the tree, you think a tree is separate and 

the earth is separate. The question which has been asked in that logical talent is more prominent, 

even you are learning to give an answer to the logical question by logical answer is not 

sufficient. 

Robert Stecker questioned- Is it reasonable to attempt to define art?  

(Carroll, 2000) If water is composed of H2O molecules that this is necessary to know but 

empirically discovered truth. It may also be true that the meaning of "Water" is simply its 

referent, hence, not only water but "Water" is defined by a real essence. Artifacts are as their 

essence of hidden natures that can be discovered. Hence, artifacts are not defined by real 

essences.
29

  

    For instance, water (H2O) is made of hydrogen and oxygen and it is not only made by 

the above-mentioned proportion of properties but several minerals include as the part of the 

water which composes water. Minerals are not the property of water that is the properly of soil 

from which it has gone through. You say (water) H2O so it can’t become water here you have 

only logic and logic cannot able to reach to the knowledge. It can take till the level of 

fragmentation of knowledge that’s why science becomes exceptional. It gives great opportunity 
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to reach the fragmentation but no one scientist explains whatever they have urged after 

fragmentation you need to join together at that time logic can’t work. 

     So that maharishi Ram Krishna Paramhans gave a force of feet in between (Lalat) 

forehead of his disciple Vivekananda and said you cannot get knowledge by the logic. Similarly 

'Aghori' in India, if you go to ask them a logical question they don’t respond even they don’t give 

the answer. The question is not 'Rasika' intention less inquiry in Hindi we call (Khokhala Rasik) 

you meet them over the mountain and ask, have you done bath how many years you have been 

without a bath? They say-what is bath? When you are in the habit to eat grapes you cannot 

absorb coconut. 

Poet says – "Abi atadiyan kamjor hai dimag ki sabut gyan kaise pachega.” 

Means the ribcage of the brain is very weak, how can it digest the solid knowledge 

(Ultimate true). The question must be asked with 'Gigyasa' (curiosity), you ask the question to 

defeat someone. Your question is not made to get an answer, you are made yourself ready to 

throw only questions to feel great when someone defeated by your question. How come you get 

or reach to the knowledge, it is so far?    

Embossing approaches brought changes to personal level to socio cultural level 

          Creation and appreciation of art are the important aspects of human nature; where an 

artist shares the state of mind with others as an existential reaction from nature. Perhaps 

sometime creator himself doesn’t know about where the aspects came from in the works of art. 

Awareness with picturesque, intuitive and qualitative experience makes thought as mind and eye 

coordinates to create the hermetical circle, it will be focused by mind’s eye to create an art within 

the direction of visual grammar. Based on Interpretation and curiosity one can build strong 

aesthetics experience to distinguish between commercial arts and fine arts.  

Art comes first then the critic comes in second, before producing works no one criticises 

as such one work can get a lot of possibilities to the critic for criticising as well as an artist get 

another idea. Question asked by the pupil of Plato- Can art inspire? So his answer was yes of 

course. Art practice, teaching, learning and again practice creates a circle where the creative 

circuit help to inspire, accomplish and develop strong understanding in visual arts.  Through the 
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practice and positive thinking, one can get a new idea, perspective and new point of view 

towards creative pathways along with criticism.  

According to the saint Kabir, criticism is a tool which can clean the inner dirt without 

soap and water by self-realization and determination, one must response with consciousness to 

the role of the individual as an artist, teacher and the observer. Art never defined by the great 

masters even though they had worked whole life in the field of art; it's ever changing with 

different human perceptions but art remains the same. Art experience can be given example like 

a sailing small boat in a magnanimous sea; if we give whole life we cannot experience at all, but 

yes make effort to contribute beautiful experience of being human, approach to attribute supreme 

power that created nature and we are the part of the same.  

 

Figure 5.7 Process of reflection on phenomena (Illustration) created on 21 Sep 2018 Sahu T. K. 
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Research paper focus on balancing value education and skill development in the field of 

visual arts through the analysis of various examples of the project works. The analysis of the 

works is to be the part of creative pursuits to benefit students, the art community, and society. 

The art of creative thinking and practice within teaching-learning aspects enhance visual 

communication with aesthetic sensibilities which helps to erudite and play the important role as 

an artist and artisan. Pigeon doesn't know about Aerobiosis, Aeronautics, and Aerodynamics but 

flies in the sky; I understand the science but can’t fly; nevertheless, we should always try to keep 

creative practicing. Everyone has the intuitive and qualitative knowledge only need to be 

identified and put efforts to worthiness.  

 Work itself get recognition and inspire people if it has potentiality. Good effort and 

positive attitude leads towards the bright future and makes an aura of energy, faith, and growth.  

“A Painting to rest the brain or the imagination” 

- Vincent Van Gogh 

 

When we talk about learning it is not just an experience of sharing knowledge and 

adaptation of erudition; illiterate women also teach her children in the womb before Childs birth. 

Sometimes we don’t know whether it’s teaching or learning but unknowingly one gets an 

experience from mundane activities.  

A newborn baby starts learning by an activity of certain things unknowingly similitude 

artist also being involved in the creative activity to satisfy the inner desire of expression. 

Sometimes baby tries to stand and walk but fell down and get heart by him, the experience of 

that pain is also learning in human nature. (Adams, 1996) All the creative arts including the 

visual arts separate the human from the nonhuman. Animals build only in nature, and their 

buildings are determined by nature. Molluscs, from the lowliest snail to the complex chambered 

nautilus, build their houses around their own bodies and carry them wherever they go. Human 

effort is to create distinct from, and related to, its natural environment.
30
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Usually, people ask a question to an artist what he painted in works of arts and certainly 

replies by an artist is don’t know; people think how could be a person answer, in that context 

Picasso said why people don’t ask the question what birds are talking about. Mother does not 

need to learn how to conceive a baby nor do sperm decide when it reaches the final destination or 

wins race to get laurels for birth. 

These exercises intend to explore the relief process which they can use for various 

purposes like collagraphy, single level, multiple level embossing, blind embossing and viscosity 

printing under the course of Material Handling. These techniques presented by Assistant 

professor Bhaskar Vadla in my class and further extended under researchers guidance.  

Aspects of learning and teaching always are there; now medium has crossed the limit you 

do not need to students in front of the teacher. (Hughes, 2002) The sense of a natural order, 

always in some way correcting the pretensions of the self, gave mode and measure to pre-modern 

art. Overload and Mass media have changed our art and habitat in last thirty years.
31

 

Observation, analysis, and interpretation are the keys to understanding the visual language it may 

take seconds, lifetime or you do not understand anything but enjoy life as you love.  

People make love never learn how to do physical relationship but do; while making love 

they never think about a child, after the pleasure of making love essence of energy called  

Prasada has resulted as a child, nevertheless these instinct comes from ancestral. Art practice is 

also a kind of making love and the Prasada is works of Art. (Osborne, 2002) The institutional 

aspect of the artwork was a recurrent concern within conceptual art from its Duchamp 

beginnings (Fountain) and during the 1960s as a move from an aesthetic of administration and 

legal organization and institutional validation’ to ‘the critique of institutions’.
32

  

Amity School of Fine Arts provided a great academic scope, studio and allowance 

utilizing which the recent Workshop on Paper-Pulp has been possible to be structuralized and 

imparting worthy works of Art from it; the feedback from attendees was very positive. This 
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Workshop was aimed to let the students perceive the dynamic possibilities of the Painting 

Discipline by introducing one of the unconventional mediums coordinated by Tikendra Kumar 

Sahu. (Fig. 7.16) 

The Paper Pulp Workshop conducted by eminent artist Dattatraya Apte, for the Fine Arts 

students from 14 Sep 2016 to 17 Sep 2016. Group of students experienced in the paper making 

process demonstrated the steps, making pulp from waste paper, then carefully straining out the 

water with filters and towels, before setting out to dry, the new hand-made paper. (Fig. 7.17) 

Paper that has minimal pulp and papermaking emissions - and does not use chlorine bleaching 

and is manufactured in a closed loop system for instance full effluent recycling; it was also 

lesson to the students for waste management. (Fig. 7.18) 

On display were the experimental found objects impressions, Pop carving and casting, 

various texture explorations, Pulp painting, Paper making process, Machine handling, Paper dye 

color preparation, and other small artifacts made from waste paper at this workshop-cum-

exhibition. It is special also for the Fine Arts students who recycle paper, made creative 

expression and create wealth from waste. Their efforts, though small, are inspiring and certainly 

worth emulating. The recycled handmade paper and office paper and follow the ideology of 

"waste to wealth" and integrate this in process, product and practice.  

The outcome of workshop exhibited for public view at department of fine arts Amity 

University Noida. (Fig. 7.19), (Fig. 7.20), (Fig. 7.21), If many more of us started recycling paper, 

and cut down on our use of paper made from virgin pulp, perhaps the billions of trees that are 

gleaned every year to make paper, could be spared and left standing to perform a more important 

task – that of absorbing carbon dioxide from the atmosphere. 

Now people think about why should buy a painting they go for the smartphone because it has 

functional values of utility but they don’t find interest in art; because our cultural system has not 

created that value. And no one is responsible for that we have to face the challenge and change 

the scenario of our circle, it will take the time to create a reputed environment of art practice in 

culture. (Subramanyan, 1978) articulates other artists may have greater vocabulary or powers of 
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expression, but few could create a new language in the field of visual arts.
33

 Ones the positive 

culture builds it to transfer from one person to another one. (Fig. 7.22), (Fig. 7.23) Visual art 

Institute required lots of effort to create a space and environment then only a few of them can 

survive as an artist.  

Professional learning is very hard in the field that why it’s balanced by laws of nature’s, 

for instance, human produces sperm in thousands of number but merely rare will survive. 

(Morley, 2015) Students may focus on dimensions of research that are practical, empirical, 

concrete and performative (involved in actions rather than analysis). These involve planning, 

acting, observing and reflecting, and practice-based projects invite ways of thinking that respond 

in an immediate trend and are more fully immersed in a living, bodily and participatory 

context.
34

  

In future, Visual art will have been more scholars practicing in the Practice-based 

research. (MacLeod, 2000) 
 
The artwork is propositional of advanced thinking in this new culture 

of higher degree research in Fine Art. We could say that the demonstration of the intellectuality 

of making or realizing artwork is effected, through the combination of artwork and written text.
35

  

“A lot of people are so used to just seeing the outcome of work. They never see the side of the 

work you go through to produce the outcome.” 

—Michael Jackson 

(Klein, 2014) The artist has been trained to regard the creative process as something that 

should be kept to the self. To you and you alone, what matters is the process: the experience of 

shaping the artwork.” The artist must understand the roots of inspiration and truth should be 
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reflecting in work of art.
36

 Delhi-based artist Abhijit Pathak practicing art as well as teaching, so 

the idea of collage making workshop has given him stimulation to think about utilizing possible 

approaches in project based on a variety of fabrics and another nonconventional medium; art 

inspires people and its positive activity. There is always gap exist when an artist creates works 

other can see the visual apprehension because of the distance in art; fresh eye easily catches the 

problem in first hand rather involved producing works by an artist himself. 

(Adams, 1996) Picasso made such leaps as a child is suggested by his account of the 

problems he had learning math in school. He read number seven upside down nose it was 

translated from the abstract number to the concrete picture, reversed like bicycle seat of the Bulls 

Head and similar in form to the noses of his early cubist figures.
37

 The way we see the things 

make difference makes works of art. (Baala, 1997) Art making in just not limited to the painting, 

sculpting or performing; now interdisciplinary and collaborative activity makes a more 

interactive project in the modern era. The ‘life’ can never be located in the constituents of any 

living form or organism; the only and inevitable criterion is the ‘holistic perception’, the 

perception that of a human form is the realization of the life as a whole.
38

 
 

Every teacher having different qualities of teaching involvements, methods and that is 

required if we considered ourselves as a part of the intimate. (Fig. 7.24) The different strategy is 

required for example a mother teaches with care, delicacy, and emotion; where father holds 

strong, discipline and practical. Both needed in various circumstances to develop overall 

knowledge for mental as well as physical level through the theory and practical exercises of 

pupils growth. 
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This mural works executed under the researchers supervision and that is only happen 

because of the study on historical roots from Indus Valley seals and sand casting mural of the 

KG Subramanyan analyzed technical aspects as well as conceptual orientation which imparted as 

a results on teaching pedagogy and thought connotations. (Fig. 7.25) 

 This mural is an exploratory study in forms; this collective exercise was developed from 

an compositional frame works on texture and space The relief mural was created in clay by 

taking impressions of readymade object especially toys, jewellery, comb, etc. and later was 

casted in Plaster of Paris. This impression of our paraphernalia embossed a part of our self and 

identity along with the objects. It weaved different personal stories into a larger narrative; these 

trivial objects find new meaning in the composition. This work executed by five students group 

from BFA 3
rd

 year painting at Department of Fine Arts in Amity University Noida. 

 (Okwu, 2004) The shared effort, collaborative practice and the collective 

conceptualization of artistic work have been understood as the critique of the reification of art 

and the commodification of the artist. The aesthetic quality is distinct from an art work‘s political 

theory nevertheless, we can find an effort of a grain of truth to the idea through experience.
39

 A 

creative exercise handled with tactile and visual experience to visualize texture of an object. 

These exercises enhance the tactile sense by experience as well as coordination of mind to 

visualize. 

Artist LN Tallur taught such creative exercise ‘Touch – Drawing’ at Sungkyunkwan 

University, students drew these without having a look at the object. Instead, they were allowed to 

touch and feel the object; students designed these boxes and exchanged them with each other to 

draw. Finlay at the end of the class, they got to see the real object which they drew. (Ducasse, 

1996) The deliberate creating of beauty is not art. That the characterization of art as the attempt 

to create the beautiful is incorrect, is shown by the fact that some things to which it would be 

quite arbitrary to deny the name of works of art are ugly.
40
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In the study by Fletcher Alan, Ring doves instinctively sing the song of their species even 

if they have never heard another dove. A young cuckoo may never see its parents (who parked 

the egg in another bird’s nest), but a month after they have left the nest, the young ones get 

together and intuitively take off for the same place. The baby swift never learns to fly; it just 

instinctively launches itself into the air and then spends the next two years in the flight without 

touching the ground.
41

 Art is not that which we can define in lines but it’s all concerned with the 

interplay between the verbal and visual, and the limitless resources of the human mind. It’s an 

exploration of the working of the eye, hand, brain, and the imagination. 

Krishna Reddy says “art making is a living process expressed through once lived life and 

learning.”
42

 
 

The author tried to make an effort to share collective ideas; which may help to understand 

art in sideways of teaching and learning perspective in visual arts. We always found a solution 

where the problem exists and for learning, we must always keep our eyes and minds open so that 

able to grasp from any resources. Art cannot be learned in the classroom there are so many things 

in the surrounding can teach if you are ready to receive and respond in positive ways. Researcher 

obliged to cooperation of faculty friends, teachers and students participation support, strength 

and prospects; so that I am involved in getting a deep level of understanding of practice-based 

art. It is one of my small efforts. 

And investigator strongly believes in the following statement by Goldsmith: 

“If you work on something a little bit every day, you end up with something that is massive.”                                                                                 

 

  —Kenneth Goldsmith 
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An artist uses certain kind of effects and style in works which are not used to solve 

directly the purpose of printmaking. It reflects spontaneous approach towards the expression 

with a medium by the artistic choice to represent in a specific way. The artist use medium as 

needed not only because of the things invented some time artist is precisely engrossed and 

eliminate the experimental or accidental result from the final result as works of in academic 

institutions as the methodology to teach to students what to do? Opposite of that, not to do 

philosophy also work. In most of the art college masters never demonstrate, they teach according 

to the theoretical requirement; they don’t show even the poor students in class if they don’t work. 

Master only create an environment, if students want to work they do themselves even they don’t 

also. No one bothered; at last, they get a degree after pass out. 

 One has to take the decision whether he wants to continue working or discontinue so 

automatically they will learn not to do on their own and accept the result everyone cannot be 

flourished as an artist with force. For instance once upon a time spiritual guru Rajneesh (Osho) 

traveling on a train and one of his disciples found him at the midnight when Osho was sleeping. 

His disciple started doing massage very hard without taking permission of him; without thinking 

whether he required massage or not. He was not bothered at all, he says you sleep I will do my 

job (seva). How can one sleep when someone is pressing very hard and giving the unwanted 

massage? It has been taken the unnecessary advantage without thinking its reaction which makes 

sense of irresponsible. 

The pupil listens to a lot of things which have been not thought by the master (guru). The 

master can't say what has not said been listen; similarly, misinterpretation happens in this 

context. People don’t want to inquire and directly criticize because it is very straight and easy to 

do that, but to know the facts by understanding requires the level of mature enough to analyze. 

Ultimately people do what they want to do, with their own rigid understanding. 

In the context of embossing prints or image required more clarity on the purpose of 

making an embossed as a final image or it can be the process itself comes under the embossing. 

Researcher interacted with Professor Sudhakar Reddy at his residency at Kala Gram Andhra 

Pradesh Visakhapatnam he served as a teaching at Andhra University According to Sudhakar 

Reddy only an artist concern with technical aspects but viewer sees only works of art. Reddy 

explains further with the example of his graduation time at the Department of Fine Arts Baroda 
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MSU these they use to visit Sayaji Rao Museum there people come from the various city and 

country where a tribal woman looking with keen observation at Statue of the Venus. What she is 

looking through the process, the image is final result or product? She even doesn’t know how it’s 

made, who made, whether it is Indian or western art but enjoy work of art, enjoy the beauty of 

art. So don’t bother about how it has been done may be but only the artist see the works with the 

technical perspective. The real viewer or Rasik never thought through the technique; an image or 

final product will be most important. 

(Sudhakar Reddy, 2017) says- “the art should not be commodified by selling like sold all 

other things; the value of the poets’ poetry become revolutionary works of art, and reach the 

level to acquire the purpose of art.” 

   If you ask an opinion of others one must analyze and enquire self then take the decision 

what action can be taken in that situation if you follow everyone you will be followed the end. 

So that you only trust on what you think and want. If you think I need to learn a lot from others 

and open up mind, maybe few people through garbage also by a misunderstanding as a dustbin. 

You cannot please at all, so ever think about what others think but yes down the line your goal of 

life and responsibility must justify. 

      The truth and wisdom help to create a qualitative function of the action.  When the action 

comes through the pure heart without biased with sincere efforts outcome will reflect the quality 

of life lived. Whenever we see the works, it reflects the highest level of emotion, intention 

towards the qualitative knowledge derived from nature. The works of art lead to the emotional 

level of experienced felt by the artist and take space as an evergreen popular essential quality. 

Sublime feelings make human to keep thinking about the supreme power of nature, surrender 

and egoless in front of the infinite, unexplored, unidentified power. 

    Indian culture contains the quality of life experience where we tribute nature to different 

sectors of our routine activity but today we live in so-called modern society and keeping asides 

of all morals and ethics. We follow the west fashion which has been predominantly affecting our 

lifestyle but our cultural aspect is in mute mode and fashion is taking the stage at its loud. 

The process of Art-creation initiated in Valmiki’s Ramayana namely the ‘Krauncavadha’ 

episode. While a couple of ‘Kaunca’ birds are engaged in love-making and matting, a hunter 
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with his arrow shoots the male of the couple. This situation stimulated different kinds of reaction 

in (1) the male Kraunca (2) female Kraunca (3) hunter and the poet Valmiki. Although the 

feelings of the couple of Kraunca should indeed be that of grief and distress- the hunter would be 

feeling of happiness because achieved target. But the feeling of Valmiki would be that of 

compassion, sadness would be different from each other. It would be a reaction to the grief of the 

birds, but it would also be arising out of the cruel act of the hunter the reaction could have taken 

the form of action in challenging the hunter, but it is manifested at the hands of the poet, in the 

form of poetry. 

The poet's state of mind transformed into objective is Kavi-Antargata-Bhava. 

The understanding of poetry requires the Sahridaya by the spectator’s or readers would 

be able to evoke similar kind of feeling ad the poet had went through similar experience. 

If we see the contemporary artist they get various experiences from the societal act and 

forget to reflect through the art and expressively respond and react in the form of protest instead 

of expressing through the power of on art. 

The spectator knows that it is only art not reality so although the basic emotional reaction is of 

happiness or sadness, ultimately it reaches to enjoyment only. 

(Barlingay, 2016) Bharata Says, one who knows that Rasas and Bhavas are transformed 

into three stages-Vibhava, Anubhava, Vyabhicari Bhava and knows them in their right 

perspective, attain best of the siddhis it is a state where the viewer is silent, without any kind of 

mild or violent reaction.
43

  

An old illustration and painting titled ‘Genesis of An Epic’ exhibeted by an artist to being 

narrated the childhood memories on tale of epic. The illustrations were the initial launching pad 

so to speak, to bring forth a series of painted images which hopefully have retained the same 

sense of wonder, pathos and poignancy which the tale had always held for V Ramesh. 

                                                           
43

 Barlingay S.S., A Modern Introduction to Indian Aesthetic Theory, Cataloging in Publication Data DK, 2016, 

ISBN: 978-81-246-0377-2, p. 92-95 
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If the human search for supreme truth this all superficial structure must be left aside, 

demolish, the clear intention of truth and worthiness of action which remain to the clear dirt of 

the inner as well as outward. The direct purified inner soul will reflect in every action of human 

and inspire others too. 

How a magnet works without physically connected?  It affects each other poles and reacts 

when it comes to the surrounding. When a guru (master) comes to life, he destroys the ego and 

makes you able to focus on the goals of life. Every evidential or physical thing which appears is 

not true, on the other side of the view makes you think from a different perspective. The 

scientific way if you look into any part of the human organ its metabolic things act and react 

according to the laws of energy.  For instance, the earth and moon connected with energy which 

is the reason to make high tide and low tide by the sea water that is the effect of energy imparted 

by the attraction of Guru (master) and Shishya (student). Performs the way how a man feels like 

a heat in the sunlight but when it comes under the shadow of a tree that similar feelings occur 

when Guru enters in the life.  

Artworks give various dimension in the embossing it only looks a very thin one mm of 

relief but it can show the thousands of layers within it, so that energy of representing on the 

surface is not only things it holds the magnetic energy within it. The energy representing on the 

surface level holds the magnetize effect with the physical properties of artworks as well as 

qualitative properties. That makes an aura and effects people come to live in the surroundings 

like a fragrance of a flower comes across the boundary, without identifying the farmer actually 

who planted?  Without biasedness Farmer performs his Karma /worships, this research study 

makes the reader think inside out; motivation and energy will promote to catch the aesthetic level 

to cherish human life. 
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&XUULH�� :�� �������� 9DOXH� FUHDWLRQ� IURP� H�EXVLQHVV� PRGHOV�*UHDW� %ULWDLQ�� (OVGHYLHU�

%XWWHUZRUWK�+HLQHPDQQ� �����3�



ϭϲϱ

'H� 5HXYHU��0��� %RXZPDQ�� +�� DQG�0DFOQQHV�� ,��������³%XVLQHVV� PRGHO� G\QDPLFV�� D� FDVH�

VXUYH\´�-RXUQDO�RI�WKHRUHWLFDO�DQG�DSSOLHG�HOHFWURQLF�FRPPHUFH�UHVHDUFK��9RO�����

1R�����SS������

'HO� 3DODFLR� $JXLUUH�� ,��� 3DUHOODGD�� )�6�� DQG� &DPSRV�� +�0��� �������³8QLYHUVLW\� VSLQ�RII�

SURJUDPPHV�� +RZ� FDQ� WKH\� VXSSRUW� WKH� 17%)� FUHDWLRQ´�,QWHUQDWLRQDO�

(QWUHSUHQHXUVKLS�DQG�0DQDJHPHQW�-RXUQDO�9RO�����1R�����SS���������

'HPLO�� %�� DQG� /HFRFT�� ;��������³%XVLQHVV� PRGHO� HYROXWLRQ�� LQ� VHDUFK� RI� G\QDPLF�

FRQVLVWHQF\´� /RQJ�UDQJH�SODQQLQJ� 9RO����� 1R�����SS���������

'L6WHIDQR�� &��� =KX�� 0�� DQG� 0LQGULOD�� '��������³8QGHUVWDQGLQJ� DQG� XVLQJ� IDFWRU� VFRUHV��

&RQVLGHUDWLRQV� IRU� WKH� DSSOLHG� UHVHDUFKHU´� 3UDFWLFDO� $VVHVVPHQW�� 5HVHDUFK� 	�

(YDOXDWLRQ� 9RO����� 1R������SS������

'RJDQRYD�� /��� 	� (\TXHP�5HQDXOW��0�� �������� ³:KDW� GR� EXVLQHVV� PRGHOV� GR"� LQQRYDWLRQ�

GHYLFHV�LQ�WHFKQRORJLFDO�HQWUHSUHQHUVKLS´�5HVHDUFK�3ROLF\��9RO����� 1R�������SS�

����������

'R]�� <�/�� DQG� .RVRQHQ�� 0��������³(PEHGGLQJ� VWUDWHJLF� DJLOLW\�� $� OHDGHUVKLS� DJHQGD� IRU�

DFFHOHUDWLQJ� EXVLQHVV� PRGHO� UHQHZDO´�/RQJ� UDQJH� SODQQLQJ�� 9RO�� ���� 1R����

SS���������

'R]��<�/� DQG�.RVRQHQ��0�� �������³(PEHGGLQJ� VWUDWHJLF� DJLOLW\�� $� OHDGHUVKLS� DJHQGD� IRU�

DFFHOHUDWLQJ� EXVLQHVV� PRGHO� UHQHZDO´�/RQJ� UDQJH� SODQQLQJ�� 9RO�� ���� 1R�� ���

SS���������

'XERVVRQ�7RUED\�� 0��� 2VWHUZDOGHU�� $��� 	3LJQHXU�� <�� �������� ³(�EXVLQHVV� PRGHO� GHVLJQ��

FODVVLILFDWLRQ�� DQG�PHDVXUHPHQWV´�� 7KXQGHUELUG� ,QWHUQDWLRQDO� %XVLQHVV� 5HYLHZ��

9RO������1R�����SS�������



ϭϲϲ

(FRQRPLVW�,QWHOOLJHQFH�8QLW���������³$JHQWV�RI�FKDQJH��7KH�IXWXUH�RI�WHFKQRORJ\�GLVUXSWLRQ�

LQ� � � � EXVLQHVV´�� DYDLODEOH� DW��

KWWS���ZZZ�HFRQRPLVWLQVLJKWV�FRP�VLWHV�GHIDXOW�ILOHV�GRZQORDGV�(,8B$JHQW���

RI���FKDQJHB:(%B),1$/�SGI��DFFHVVHG����-XQH��������

(YDQV�� 3��� 	� :XUVWHU�� 7�� �������%ORZQ� 7R� %LWV�+RZ� WKH� 1HZ� (FRQRPLFV� RI� ,QIRUPDWLRQ�

7UDQVIRUPV�6WUDWHJ\� %RVWRQ�+DUYDUG�%XVLQHVV�5HYLHZ�

)LHOG��$�������� 'LVFRYHULQJ�VWDWLVWLFV�XVLQJ�6366� 6DJH�SXEOLFDWLRQV�

)RUQHOO��&��DQG�/DUFNHU��'�)��������³6WUXFWXUDO�HTXDWLRQ�PRGHOV�ZLWK�XQREVHUYDEOH�YDULDEOHV�

DQG�PHDVXUHPHQW� HUURU��$OJHEUD� DQG� VWDWLVWLFV´� -RXUQDO� RI�PDUNHWLQJ� UHVHDUFK��

SS���������

)RVV�� 1�-��� 6FKXOW]�� � 0��� � 3HGHUVHQ�� 7��� � 	3\QGW�� � -�� �������0DQDJHPHQW� ,QQRYDWLRQ�

&DPEULGJH�

)RVV�� 1�-�� DQG� 6WLHJOLW]�� 1�� �������³%XVLQHVV� PRGHO� LQQRYDWLRQ�� WKH� UROH� RI�

OHDGHUVKLS´�$YDLOEOH� DW�

KWWS���RSHQDUFKLYH�FEV�GN�ELWVWUHDP�KDQGOH������������1LFRODLB)RVV�SGI"VHTXHQ

FH ����$FFHVVHG�RQ����-XO\������

)UDQNHQEHUJHU��.���:HLEOHQ� 7���&VLN��0�� DQG�*DVVPDQQ��2�� �������³7KH��,�IUDPHZRUN�RI�

EXVLQHVV� PRGHO� LQQRYDWLRQ�� $� VWUXFWXUHG� YLHZ� RQ� SURFHVV� SKDVHV� DQG�

FKDOOHQJHV´�,QWHUQDWLRQDO� -RXUQDO� RI� 3URGXFW� 'HYHORSPHQW�� 9RO�� ���� 1R�� �����

SS���������

*DPEDUGHOOD��$���	 0F*DKDQ��$��0���������³%XVLQHVV�0RGHO� ,QQRYDWLRQ��*HQHUDO�SXUSRVH�

WHFKQRORJLHV�DQG�WKHLU�LPSOLFDWLRQV�IRU�LQGXVWU\�VWUXFWXUH´�/RQJ�5DQJH 3ODQQLQJ��

9RO����� 1R�����SS� ��������



ϭϲϳ

*HRUJH��*�� DQG�%RFN��$�-���������³7KH�EXVLQHVV�PRGHO� LQ�SUDFWLFH� DQG� LWV� LPSOLFDWLRQV� IRU�

HQWUHSUHQHXUVKLS�UHVHDUFK´� (QWUHSUHQHXUVKLS�WKHRU\�DQG�SUDFWLFH� 9RO���� 1R�����

SS��������

*KD]LDQL��$���	�(QWUHVFD��0�� -�� �������³.H\ZRUGV� DQG� FXOWXUDO� FKDQJH�� )UDPH� DQDO\VLV� RI�

EXVLQHVV�PRGHO�SXEOLF� WDON����������´�6RFLRORJLFDO�)RUXP��9RO����� 1R�����SS�

��������

*LOEHUW�� -��� +HQVNH�� 3��� 6LQJK�� $�� �������³5HEXLOGLQJ� ELJ� SKDUPD¶V� EXVLQHVV� PRGHO�� ,Q�

9LYR´�7KH�%XVLQHVV�DQG�0HGLFLQH�5HSRUW�9RO������1R� ��� SS� ��±���

*LVHQ��(���%HUPDQ��6���%HOO��5���	 %OLW]��$���������³7KUHH�ZD\V�WR�6XFFHVVIXOO\�,QQRYDWH�\RXU�

%XVLQHVV�0RGHO´�6WUDWHJ\�DQG�/HDGHUVKLS�9RO���� 1R�����SS� ������

*RRG\HDU��5�.���7UDFH\��7�-���&ODLERUQ��&�'���/LFKWHQEHUJ� -�:��DQG�:DPSROG��%�(���������

³,GHRJUDSKLF� FRQFHSW� PDSSLQJ� LQ� FRXQVHOLQJ� SV\FKRORJ\� UHVHDUFK�� &RQFHSWXDO�

RYHUYLHZ�� PHWKRGRORJ\�� DQG� DQ� LOOXVWUDWLRQ´�-RXUQDO� RI� &RXQVHOLQJ�

3V\FKRORJ\� 9RO������1R�����SS�����

*RUGLMLQ�� -���	�$NNHUPDQV�� -�� �������³%XVLQHVV�0RGHOOLQJ� LV� QRW� 3URFHVV�0RGHOOLQJ´� 6DOW�

/DNH�&LW\��(&202��&RQFHSWXDO�0RGHOLQJ�IRU�(�%XVLQHVV�DQG�WKH�:HE��6SULQJHU�

%HUOLQ�+HLGHOEHUJ�SS�������

*RUGLMQ�� -��� 	$NNHUPDQV�� +�� �������³'HVLJQLQJ� DQG� HYDOXDWLQJ� H�EXVLQHVV�

PRGHOV´�,QWHOOLJHQW�(�%XVLQHVV��9RO������1R����SS� ������

*RUVXFK��5��/����������)DFWRU�DQDO\VLV ��QG�HG����+LOOV�GDOH��1-��(UOEDXP�



ϭϲϴ

*UHHQ�%��� -RQHV�0���+XJKHV�'��	:LOOLPDV�$�� �������³$SSO\LQJ� WKH�'HOSKL� WHFKQLTXH� LQ� D�

VWXG\� RI� *3
V� LQIRUPDWLRQ� UHTXLUHPHQWV´�+HDOWK� DQG� 6RFLDO� &DUH� LQ� WKH�

&RPPXQLW\��9RO� ���1R�����SS���������

*XR��+���=KDR��-��DQG�7DQJ��-���������³7KH�UROH�RI�WRS�PDQDJHUV
�KXPDQ�DQG�VRFLDO�FDSLWDO�LQ�

EXVLQHVV�PRGHO�LQQRYDWLRQ´� &KLQHVH�0DQDJHPHQW�6WXGLHV� 9RO�����1R�����SS�����

����

+DJHO�� -�� DQG� $UPVWURQJ�� $�� ������� 1HW� JDLQ�� ([SDQGLQJ� PDUNHWV� WKURXJK� YLUWXDO�

FRPPXQLWLHV��+DUYDUG�%XVLQHVV�3UHVV�

+DLU�� -�)��� $QGHUVRQ�� 5�(��� 7DWKDP�� 5�/�� DQG� %ODFN�� :�&�� �������� 0XOWLYDULDWH� 'DWD�

$QDO\VLV� �WK�HG���3UHQWLFH�+DOO��(QJOHZRRG�&OLIIV��1-�

+DLU��-�)���-U���$QGHUVRQ��5�(���7DWKDP��5�/���%ODFN��:�&����������0XOWLYDULDWH�'DWD�$QDO\VLV�

ZLWK�5HDGLQJV��3UHQWLFH�+DOO��(QJOHZRRG�&OLIIV��1HZ�-HUVH\�

+DPHO��*����������/HDGLQJ��WKH��UHYROXWLRQ���KRZ��WR��WKULYH��LQ��WXUEXOHQW��WLPHV��E\��PDNLQJ�

LQQRYDWLRQ�D�ZD\�RI�OLIH� %RVWRQ��86$��+DUYDUG�%XVLQHVV 6FKRRO�3UHVV������S�

+DUW��6�/��DQG�&KULVWHQVHQ��&�0���������³7KH�JUHDW�OHDS��'ULYLQJ�LQQRYDWLRQ�IURP�WKH�EDVH�RI�

WKH�S\UDPLG´� 0,7�6ORDQ�PDQDJHPHQW�UHYLHZ� 9RO������1R����SS����

+DWFKHU��/�� ��������$ 6WHS�E\�6WHS�$SSURDFK� WR�8VLQJ� WKH�6$6�6\VWHP� IRU�)DFWRU�$QDO\VLV�

DQG�6WUXFWXUDO�(TXDWLRQ�0RGHOLQJ��&DU\��1&��6$6�,QVWLWXWH��,QF�

+DZNLQV�� 5�� �������� 7KH� EXVLQHVV PRGHO DV� D� UHVHDUFK� SUREOHP� LQ� HOHFWURQLF� FRPPHUFH��

VRFLRHFRQRPLF�WUHQGV�DVVHVVPHQW�IRU�WKH�GLJLWDO�UHYROXWLRQ��VWDU���LVW�SURMHFW��LVVXH�

UHSRUW�QR������VSUX�± VFLHQFH�DQG�WHFKQRORJ\�SROLF\�UHVHDUFK��



ϭϲϵ

+HGPDQ��-��	.DOOLQJ��7���������³7KH�EXVLQHVV�PRGHO�FRQFHSW��WKHRUHWLFDO�XQGHUSLQQLQJV�DQG�

HPSLULFDO� LOOXVWUDWLRQV´� (XURSHDQ�-RXUQDO�RI� ,QIRUPDWLRQ�6\VWHPV� 9RO������1R��

���SS��������

+LQNLQ�� 7�5�� �������� ³$� EULHI� WXWRULDO� RQ� WKH� GHYHORSPHQW� RI� PHDVXUHV� IRU� XVH� LQ� VXUYH\�

TXHVWLRQQDLUHV´��2UJDQL]DWLRQDO�5HVHDUFK�0HWKRGV� 9RO����1R�����SS�����������

+XWFKHVRQ� *��� 	6RIURQLRX� 1�� �������� ³7KH� PXOWLYDULDWH� VRFLDO� VFLHQWLVW�� LQWURGXFWRU\�

VWDWLVWLFV�XVLQJ�JHQHUDOL]HG�OLQHDU�PRGHOV� /RQGRQ��6DJH�3XEOLFDWLRQ

+XWFKHVRQ�*���	6RIURQLRX�1����������7KH�PXOWLYDULDWH�VRFLDO�VFLHQWLVW��LQWURGXFWRU\�VWDWLVWLFV�

XVLQJ�JHQHUDOL]HG�OLQHDU�PRGHOV� /RQGRQ��6DJH�3XEOLFDWLRQ�

,%0����������([SDQGLQJ�WKH�,QQRYDWLRQ�+RUL]HQ��7KH�*OREDO�&(2�VXUYH\������ ,%0�

,%0���������7KH�HQWHUSULVH�RI�WKH�IXWXUH��*OREDO�&(2�VWXG\��,%0���

,VDDFVRQ��:���������6WHYH�-REV��1HZ�<RUN��6LPRQ�	�6FKXVWHU�

-RKQVRQ��0��:���&KULVWHQVHQ��&��&���	.DJHUPDQQ��+�� ������� ³5HLQYHQWLQJ�<RXU�%XVLQHVV�

0RGHO´� +DUYDUG�%XVLQHVV�5HYLHZ�9RO������1R����� SS� ������

-RKQVRQ�� 0��� 	� 6XVNHZLF]�� -�� �������³+RZ� WR� -XPS� 6WDUW� 7KH� &OHDQ� 7HFK�

(FRQRP\´�+DUYDUG�%XVLQHVV�5HYLHZ��9RO������1R������SS��������

-RKQVRQ��0�:���������6HL]LQJ�WKH�:KLWH�6SDFH��%XVLQHVV�0RGHO�,QQRYDWLRQ�IRU�*URZWK DQG�

5HQHZDO� +DUYDUG�%XVLQHVV�6FKRRO�3UHVV��%RVWRQ��0$�

-RQHV�� *�� �������³(GXFDWRUV�(OHFWURQLFV�� DQG� %XVLQHVV 0RGHOV�� $� 3UREOHP� LQ�

V\QWKHVLV´�$FFRXQWLQJ�5HYLHZ��9RO������1R�����SS����������



ϭϳϬ

-RSSH�� 0� �������� ³7KH� 5HVHDUFK� 3URFHVV�� 5HWULHYHG� )HEUXDU\� ���� ������ IURP� ����

KWWS���ZZZ�U\HUVRQ�FD�aPMRSSH�US�KWP�

-RUHVNRJ��.�*��DQG�6R� UERP��'����������/,65(/����� 6FLHQWL¿F�6RIWZDUH� ,QWHUQDWLRQDO� ,QF���

&KLFDJR��,/�

.DLVHU��+�)����������³7KH�DSSOLFDWLRQ�RI�HOHFWURQLF�FRPSXWHUV�WR�IDFWRU�DQDO\VLV´��(GXFDWLRQDO�

DQG�3V\FKRORJLFDO�0HDVXUHPHQW� 9RO������SS����������

.DPELO��$���*LQVEHUJ��$��DQG�%ORFK��0�� �������5HWKLQNLQJ�YDOXH�SURSRVLWLRQV�1<8�&HQWHU�

IRU�5HVHDUFK�RQ�,QIRUPDWLRQ�6\VWHPV�

.DSODQ�� 6��� 	� +HQGHUVRQ�� 5�� �������³,QHUWLD� DQG� LQFHQWLYHV�� %ULGJLQJ� RUJDQL]DWLRQDO�

HFRQRPLFV�DQG�RUJDQL]DWLRQDO� WKHRU\´�2UJDQL]DWLRQ�6FLHQFH��9RO������1R���� SS�

��������

.DUDWHSH�� 2�0��� <DYDV�� 8�� DQG� %DEDNXV�� (�� �������� ³0HDVXULQJ� VHUYLFH� TXDOLW\� RI� EDQNV��

VFDOH�GHYHORSPHQW�DQG�YDOLGDWLRQ´��-RXUQDO�RI�5HWDLOLQJ�DQG�&RQVXPHU�6HUYLFHV�

9RO�����1R�����SS����������

.D]GLQ�� $�(��� �������� 7KH� HYDOXDWLRQ� RI� SV\FKRWKHUDS\�� 5HVHDUFK� GHVLJQ� DQG�

PHWKRGRORJ\´� +DQGERRN�RI�SV\FKRWKHUDS\�DQG�EHKDYLRU�FKDQJH� ���SS�������

.LP��:�&�	�0DXERUJQH��5�H����������³.QRZLQJ�D�ZLQQLQJ�EXVLQHVV�LGHD�ZKHQ�\RX�VHH�RQH´��

+DUYDUG�%XVLQHVV�5HYLHZ��9RO����� 1R����SS���������

.LP�� :�&��� 0DXERUJQH�� 5��� �������� %OXH� 2FHDQ� 6WUDWHJ\�� +RZ� WR� &UHDWH� 8QFRQWHVWHG�

0DUNHW� 6SDFH� DQG� 0DNH� &RPSHWLWLRQ� ,UUHOHYDQW�� ILUVW� HG�� +DUYDUG� %XVLQHVV�

6FKRRO�3UHVV��%RVWRQ��0$�



ϭϳϭ

.OHLQ�� 6�� DQG� &�� /RHEEHFNH� �������� 7KH� WUDQVIRUPDWLRQ� RI� SULFLQJ� PRGHOV� RQ� WKH� ZHE��

H[DPSOHV

.OLQH��3����������3V\FKRPHWULFV�DQG�3V\FKRORJ\��/RQGRQ���$FDGHPLF�3UHVV��

.RHQ�� 3�$��� %HUWHOV�� +�0�� DQG� (OVXP�� ,�5��� �������³7KH� WKUHH� IDFHV� RI� EXVLQHVV� PRGHO�

LQQRYDWLRQ��FKDOOHQJHV�IRU�HVWDEOLVKHG�ILUPV´�5HVHDUFK�7HFKQRORJ\�0DQDJHPHQW��

9RO������1R�����SS�������

/DPEHUW�� � 6�� � ������ � $� FRQFHSWXDO� IUDPHZRUN� IRU� EXVLQHVV� PRGHO� UHVHDUFK�� � ��� VW��

%OHGH&RQIHUHQFHH&ROODERUDWLRQ�2YHUFRPLQJ� %RXQGDULHV� � WKURXJK� � 0XOWL�

&KDQQHO�,QWHUDFWLRQ��SS�������

/DQQLQJ��0�-�� DQG�0LFKDHOV�� (�*���������$�EXVLQHVV� LV� D� YDOXH� GHOLYHU\� V\VWHP�0F.LQVH\�

VWDII�SDSHU� ���-XO\��

/LQGHU�� -��� 	� &DQWUHOO�� 6�� �������³&KDQJLQJ� %XVLQHVV� 0RGHOV�� 6XUYH\LQJ� WKH�

/DQGVFDSH´�$FFHQWXUH� ,QVWLWXWH� IRU� 6WUDWHJLF� &KDQJH �� $YDLODEOH� DW�

85/KWWS���FRXUVH�VKXIH�HGX�FQ�MSNF�]KDQOXH�XSILOHV�HGLW���������������������

��SGI���$FFHVVHG�RQ������������

/LQGJDUGW��&KHQ\D��5HHYHV�0DUWLQ��6WDON�*HRUJH�DQG�6��'HLPOHU�0LFKDHO� ��������%XVLQHVV�

0RGHO� ,QQRYDWLRQ�� %RVWRQ� &RQVXOWLQJ� *URXS� 5HSRUW� $YDLOEOH� DW�

KWWSV���ZZZ�EFJ�FRP�GRFXPHQWV�ILOH������SGI� �$FFHVVHG�RQ����MXQH���������

/LQGJDUGW��=���	�5HHYHV��0����������+RZ�WR�'HYHORS�DQG�,PSOHPHQW�D�QHZ�%XVLQHVV�0RGHO�

5HWULHYHG�IURP�ZZZ�DPDQHW�RUJ��$FFHVVHG RQ�$XJXVW��������

/LQGJUHQ�� 3��� 	� $EGXOODK�� 0�� 1�� �������³&RQFHSWXDOL]LQJ� VWUDWHJLF� EXVLQHVV� PRGHO�

LQQRYDWLRQ� OHDGHUVKLS� IRU� EXVLQHVV� VXUYLYDO� DQG� EXVLQHVV� PRGHO� LQQRYDWLRQ�



ϭϳϮ

H[FHOOHQFH´�-RXUQDO�RI�0XOWL�%XVLQHVV�0RGHO� ,QQRYDWLRQ�	�7HFKQRORJ\��9RO�����

1R����SS�����������

/LQGJUHQ��3���	�5DVPXVVHQ��2��+����������³%XVLQHVV�PRGHO�LQQRYDWLRQ�OHDGHUVKLS´��-RXUQDO�

RI�0XOWL�%XVLQHVV�0RGHO�,QQRYDWLRQ�DQG�7HFKQRORJ\��9RO�����1R������SS���������

/RYDV�� %��� 	*KRVKDO�� 6�� �������³6WUDWHJ\� DV� JXLGHG� HYROXWLRQ´�6WUDWHJLF� 0DQDJHPHQW�

-RXUQDO��9RO������1R���� SS� ��������

0DvWUH�� %�� DQG� *�� $ODGMLGL� ������� /HV� %XVLQHVV� 0RGHOV� GH� OD� 1RXYHOOH� (FRQRPLH� 3DULV��

'XQRG��

0DNLQHQ��6���	�6HSSDQHQ��0���������³$VVHVVLQJ�EXVLQHVV�PRGHO�FRQFHSWV�ZLWK�WD[RQRPLFDO�

UHVHDUFK�FULWHULD��$�SUHOLPLQDU\�VWXG\´�0DQDJHPHQW�5HVHDUFK�1HZV��9RO����� 1R��

����SS� ��������

0DOKRWUD�1DUHVK��.�������� 'DVK�6DW\DEKXVKDQ� 0DUNHWLQJ�UHVHDUFK��DQ�DSSOLHG�RULHQWDWLRQ��

VL[WK�HGLWLRQ��3HDUVRQ�HGXFDWLRQ�

0DOPVWU|P��0���-RKDQVVRQ��-��DQG�:LQFHQW��-���������&RJQLWLYH�&RQVWUXFWLRQV�RI�/RZ�3URILW�

DQG� +LJK�3URILW� %XVLQHVV� 0RGHOV�� $� 5HSHUWRU\� *ULG� 6WXG\� RI� 6HULDO�

(QWUHSUHQHXUV� (QWUHSUHQHXUVKLS�7KHRU\�	�3UDFWLFH��)HEUXDU\�������

0DUJHWWD��-��������� ³:K\�%XVLQHVV�0RGHOV�0DWWHU´��+DUYDUG�%XVLQHVV�5HYLHZ�9RO������1R��

���SS� ������

0DUNLGHV��&���	�&KULWRX��&���������³&RPSHWLQJ�:LWK�'XDO�%XVLQHVV�0RGHOV��$�&RQWLJHQF\�

$SSURDFK´�$FDGHP\�RI�0DQDJHPHQW�([HFXWLYH��9RO������1R����� SS� ������



ϭϳϯ

0DW]OHU��.���%DLORP��)���)ULHGULFK�YRQ GHQ�(LFKHQ��6��DQG�.RKOHU��7���������³%XVLQHVV�PRGHO�

LQQRYDWLRQ�� FRIIHH� WULXPSKV� IRU� 1HVSUHVVR´� -RXUQDO RI� %XVLQHVV� 6WUDWHJ\� 9RO��

����1R����SS�������

0F'RQDOG�� 5�3�� �������� ³$� VLPSOH� FRPSUHKHQVLYH� PRGHO� IRU� WKH� DQDO\VLV� RI� FRYDULDQFH�

VWUXFWXUHV´��%ULWLVK�-RXUQDO�RI�0DWKHPDWLFDO�DQG�6WDWLVWLFDO�3V\FKRORJ\� 9RO������

1R�����SS�������

0F*UDWK��5�*��������³%XVLQHVV�PRGHOV��D�GLVFRYHU\�GULYHQ�DSSURDFK��/RQJ�UDQJH�SODQQLQJ��

9RO������1R����SS��������

0LWFKHOO�� '��� 	� &ROHV�� &�� �������³7KH� 8OWLPDWH� &RPSHWDWLYH� DGYDQWDJH� RI� FRQWLQXLQJ�

EXVLQHVV�PRGHO�LQQRYDWLRQ´�-RXUQDO�RI�%XVLQHVV�6WUVWHJ\��9RO������1R���� SS�����

���

0RUULV�0���6FKLQGHKXWWH�0���5LFKDUGVRQ�-��	�$OOHQ�-����������³,V�WKH�EXVLQHVV�PRGHO�D�XVHIXO�

VWUDWHJLF� FRQFHSW"� &RQFHSWXDO�� WKHRUHWLFDO�� DQG� HPSLULFDO� LQVLJKWV´�� -RXUQDO� RI�

6PDOO�%XVLQHVV�6WUDWHJ\��9RO������1R����SS�����±���

0RUULV���0����6FKLQGHKXWWH���0� 	��$OOHQ���-����������³7KH�HQWUHSUHQHXU¶V��EXVLQHVV��PRGHO��

WRZDUG��D��XQLILHG��SHUVSHFWLYH´�-RXUQDO��RI��%XVLQHVV��5HVHDUFK���9RO�������1R�����

SS�����������

1DMPDHL�� $�� �������� ³'\QDPLF� EXVLQHVV� PRGHO� LQQRYDWLRQ�� $Q� DQDO\WLFDO� DUFKHW\SH´�,Q�

,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QIRUPDWLRQ�DQG�)LQDQFLDO�(QJLQHHULQJ��SiJV������

������6LQJDSRUH��,$&6,7�3UHVV��

1HQRQHQ��6�� DQG�6WRUEDFND��.�� �������³%XVLQHVV�PRGHO� GHVLJQ�� FRQFHSWXDOL]LQJ� QHWZRUNHG�

YDOXH�FR�FUHDWLRQ´�,QWHUQDWLRQDO�-RXUQDO�RI�4XDOLW\�DQG�6HUYLFH�6FLHQFHV�9RO�����

1R����SS�������



ϭϳϰ

1XQDOO\��-�&��DQG�%HUQVWHLQ��,�+����������3V\FKRQRPHWULF�WKHRU\� 1HZ�<RUN�

1XQQDOO\��-��&����������3V\FKRPHWULF�WKHRU\���QG�HG��� 1HZ�<RUN��0F*UDZ�+LOO�

1XQQDOO\��-�&��DQG�%HUQVWHLQ��,�+����������3V\FKRPHWULF�7KHRU\���UG�HG���0F*UDZ�+LOO��1HZ�

<RUN��1<��

2� 5HLOO\�� &�$�� DQG� 7XVKPDQ�� 0�/�� �������³7KH� DPELGH[WURXV� RUJDQL]DWLRQ´�� +DUYDUG�

EXVLQHVV�UHYLHZ� 9RO������1R����SS�������

2VWHUZDOGHU��$�� ��������7KH� %XVLQHVV�0RGHO�2QWRORJ\�� $� 3URSRVLWLRQ� LQ� D� GHVLJQ� VFLHQFH�

$SSURDFK� 'HVVHUWDWLRQ������8QLYHUVLW\�RI�/DXVDQQH��6ZLW]HUODQG�

2VWHUZDOGHU�� $��� 	� 3LJQHXU�� <�� �������� $Q� H�EXVLQHVV� PRGHO� RQWRORJ\� IRU� PRGHOLQJ� H�

EXVLQHVV����WK�%OHG�(OHFWURQLF�&RPPHUFH�&RQIHUHQFH�������

2VWHUZDOGHU��$���	�3LJQHXU�� ��������%XVLQHVV�0RGHO�*HQHUDWLRQ�� -RKQ�:LOH\ 	�6RQV� ,QF ��

����

2VWHUZDOGHU�� $��� 3LJQHXU�� <��� 	 7XFFL�� &�� �������³&ODULI\LQJ� %XVLQHVV� 0RGHOV�2ULJLQV��

3UHVHQW�DQG�)XWXUH�RI�&RQFHSW´�&RPPXQLFDWLRQ�RI�WKH�DVVRFLDWLRQ�IRU�LQIRUPWLRQ�

V\VWHPV�9RO������1R�����SS� �����

3DOR�� 7�� DQG�7lKWLQHQ�� -�� �������³$�QHWZRUN� SHUVSHFWLYH� RQ� EXVLQHVV�PRGHOV� IRU� HPHUJLQJ�

WHFKQRORJ\�EDVHG�VHUYLFHV´� -RXUQDO�RI�%XVLQHVV�	�,QGXVWULDO�0DUNHWLQJ� 9RO������

1R�����SS���������

3DUPDU�� %�/��� )UHHPDQ�� 5�(��� +DUULVRQ�� -�6��� :LFNV�� $�&��� 3XUQHOO�� /�� DQG� 'H� &ROOH��

6��������³6WDNHKROGHU�WKHRU\��7KH�VWDWH�RI�WKH�DUW´�7KH�$FDGHP\�RI�0DQDJHPHQW�

$QQDOV��9RO�����1R����SS���������



ϭϳϱ

3DWHOL�� $�*�� DQG� *LDJOLV�� *�0��������³7HFKQRORJ\� LQQRYDWLRQ�LQGXFHG� EXVLQHVV� PRGHO

FKDQJH�� D� FRQWLQJHQF\� DSSURDFK´� -RXUQDO� RI� 2UJDQL]DWLRQDO� &KDQJH�

0DQDJHPHQW� 9RO������1R�����SS���������

3DW]HOW��+���.Q\SKDXVHQ�$XIVHE��'���	 1LNRO��3���������³7RS�0DQDJHPHQW�7HDPV��%XVLQHVV�

0RGHOV� DQG� 3HUIRUPDQFH� RI� %LRWHFKQRORJ\� 9HQWXUHV�� $Q� XSSHU� HFKHORQ�

SHUVSHFWLYH´�%ULWLVK�-RXUQDO�RI�0DQDJHPHQW �� 9RO������1R�����SS����������

3HUNPDQQ��0�� DQG� 6SLFHU�� $�� �������³:KDW� DUH� EXVLQHVV�PRGHOV"� 'HYHORSLQJ� D� WKHRU\� RI�

SHUIRUPDWLYH� UHSUHVHQWDWLRQV´� 5HVHDUFK� LQ� WKH� 6RFLRORJ\� RI�2UJDQL]DWLRQV� 9RO��

��� 1R���� SS���������

3HWHURYLF�� 2��� 	 .LWWO�� &�� �������³'HYHORSLQJ� %XVLQHVV� 0RGHOV� IRU� (�

%XVLQHVVHV´�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�(OHFWURQLF�&RPPHUFH� 9LHQQD�

3HWWLJUHZ�� $�0��� �������³2Q� VWXG\LQJ� RUJDQL]DWLRQDO� FXOWXUHV´�$GPLQLVWUDWLYH� VFLHQFH�

TXDUWHUO\��9RO������1R����SS���������

3LWW�� /��� 3�� %HUWKRQ�� HW� DO�� ������� �&KDQJLQJ� &KDQQHOV�� 7KH� ,PSDFW RI� WKH� ,QWHUQHW� RQ�

'LVWULEXWLRQ�6WUDWHJ\���%XVLQHVV�+RUL]RQV��9RO������1R�����SS���������

3RUWHU��0��(�� ��������+RZ� LQIRUPDWLRQ�JLYHV� \RX�FRPSHWLWLYH�DGYDQWDJH� +DUYDUG�%XVLQHVV�

5HYLHZ��

3UDKDODG��&�.�	+DUW� ��6��/�� ��������³7KH�IRUWXQH�DW� WKH�ERWWRP�RI� WKH�S\UDPLG´��5HWULHYHG�

IURP� KWWS���SHRSOH�HHFV�EHUNHOH\�HGX�aEUHZHU�LFW�E�)RUWXQH�%R3�SGI�� �$FFHVVHG�

RQ�1RYHPEHU��������

3UDKDODG�� &�.�� 	� +DPHO�� *��������³6WUDWHJ\� DV� D� ILHOG� RI� VWXG\� :K\� VHDUFK� IRU� D� QHZ�

SDUDGLJP"´� 6WUDWHJLF�PDQDJHPHQW�MRXUQDO� 9RO������1R��6���SS������



ϭϳϲ

5DSSD��0���������0DQDJLQJ�7KH�'LJLWDO�(QWUHSULVH�%XVLQHVV�0RGHOV�RQ�:HE�1RUWK�&DUROLQD�

6WDWH�8QLYHUVLW\�

5LYNLQ�� -�:�� DQG� 6LJJHONRZ��1�� �������³%DODQFLQJ� VHDUFK� DQG� VWDELOLW\�� ,QWHUGHSHQGHQFLHV�

DPRQJ�HOHPHQWV�RI�RUJDQL]DWLRQDO�GHVLJQ´� 0DQDJHPHQW�6FLHQFH� 9RO������1R�����

SS���������

5RRNH��'��DQG�7RUEHUW��:�5��������³6HYHQ�WUDQVIRUPDWLRQV�RI�OHDGHUVKLS´�+DUYDUG�EXVLQHVV�

UHYLHZ� 9RO������1R���� SS�������

5RVHQNRSI� /�� DQG� 0F*UDWK�� 3��������³$GYDQFLQJ� WKH� FRQFHSWXDOL]DWLRQ� DQG�

RSHUDWLRQDOL]DWLRQ� RI� QRYHOW\� LQ� RUJDQL]DWLRQDO� UHVHDUFK´� 2UJDQL]DWLRQ�

6FLHQFH� 9RO������1R��� SS�����������

6DQWRV�� -��� 6SHFWRU��%�� DQG�9DQ�GHU�+H\GHQ�� /�� �������7RZDUG�D� WKHRU\� RI� EXVLQHVV�PRGHO�

LQQRYDWLRQ�ZLWKLQ�LQFXPEHQW�ILUPV� ,16($'��)RQWDLQHEOHDX��)UDQFH�

6DUNDU�� 0�%�� %XWOHU�� %�� DQG� 6WHLQILHOG�� &�� �������³,QWHUPHGLDULHV� DQG� F\EHUPHGLDULHV�� D�

FRQWLQXLQJ� UROH� IRU�PHGLDWLQJ�SOD\HUV� LQ� WKH� HOHFWURQLF�PDUNHWSODFH´� -RXUQDO�RI�

FRPSXWHU�PHGLDWHG�FRPPXQLFDWLRQ� 9RO�����1R�����SS������

6FKQHLGHU��6��DQG�6SLHWK��3��������³%XVLQHVV�PRGHO�LQQRYDWLRQ��WRZDUGV�DQ�LQWHJUDWHG�IXWXUH�

UHVHDUFK�DJHQGD´� ,QWHUQDWLRQDO�-RXUQDO�RI�,QQRYDWLRQ�0DQDJHPHQW� 9RO������1R��

���S���������

6FKZDOP�� (��� *RWWIUHGVRQ�� 0�� 5RXVH�� 7�� �������³+RZ� WR� 2YHUKDXO� 'HWURLW¶V� %XVLQHVV�

0RGHO´�)RUEHV�FRP�� $YDLODEOH� DW� KWWS���ZZZ�IRUEHV�� FRP������������GHWURLW�

DXWRPDNHUV�IXWXUH�OHDGHUVKLS�LQQRYDWLRQ�F[BHVB����GHWURLW�KWPO�� �$FFHVVHG� ���

-XQH�������



ϭϳϳ

6FKZHL]HU�� /�� �������³&RQFHSW� DQG� HYROXWLRQ� RI� EXVLQHVV� PRGHOV´� -RXUQDO� RI� *HQHUDO�

0DQDJHPHQW� 9RO������1R�����S����

6HHORV��&��DQG�0DLU��-���������³3URILWDEOH�EXVLQHVV�PRGHOV�DQG�PDUNHW�FUHDWLRQ�LQ�WKH�FRQWH[W�

RI GHHS� SRYHUW\�� $� VWUDWHJLF� YLHZ´� 7KH� DFDGHP\� RI� PDQDJHPHQW�

SHUVSHFWLYHV� 9RO������1R�����SS�������

6KDIHU��6��0���	�/LQGHU��-��&���������³7KH�SRZHU�RI�EXVLQHVV�PRGHOV´�%XVLQHVV�KRUL]RQV�9RO��

����1R�������������

âNHUODYDM��0���âWHPEHUJHU��0�,��DQG�'LPRYVNL��9��������³2UJDQL]DWLRQDO�OHDUQLQJ�FXOWXUH²

WKH� PLVVLQJ� OLQN� EHWZHHQ� EXVLQHVV� SURFHVV� FKDQJH DQG� RUJDQL]DWLRQDO�

SHUIRUPDQFH´� ,QWHUQDWLRQDO� -RXUQDO� RI� 3URGXFWLRQ� (FRQRPLFV� 9RO����1R�� ���

SS���������

6PLWK�� :�.�� DQG� 7XVKPDQ�� 0�/�� �������³0DQDJLQJ� VWUDWHJLF� FRQWUDGLFWLRQV�� $� WRS�

PDQDJHPHQW� PRGHO� IRU� PDQDJLQJ� LQQRYDWLRQ� VWUHDPV´� 2UJDQL]DWLRQ�

VFLHQFH� 9RO������1R�����SS���������

6RVQD��0���7UHYLQ\R�5RGUtJXH]��5�1��DQG�9HODPXUL��6�5���������³%XVLQHVV�PRGHO�LQQRYDWLRQ�

WKURXJK� WULDO�DQG�HUURU� OHDUQLQJ�� 7KH� 1DWXUKRXVH� FDVH´� /RQJ� UDQJH�

SODQQLQJ� 9RO������1R��� SS���������

6RVQD��0���7UHYLQ\R�5RGUtJXH]��5�1��DQG�9HODPXUL��6�5��������³%XVLQHVV�PRGHO�LQQRYDWLRQ�

WKURXJK� WULDO�DQG�HUURU� OHDUQLQJ�� 7KH� 1DWXUKRXVH� FDVH´� /RQJ� UDQJH�

SODQQLQJ� 9RO������1R�����SS���������

6SLHWK�� 3��� 6FKQHFNHQEHUJ��'�� DQG�5LFDUW�� -�(�� �������³%XVLQHVV�PRGHO� LQQRYDWLRQ±VWDWH� RI�

WKH� DUW� DQG� IXWXUH� FKDOOHQJHV� IRU� WKH� ILHOG´� 5	'�0DQDJHPHQW� 9RO� ���� 1R�� ���

SS���������



ϭϳϴ

6WDKOHU�� 3�� �������³%XVLQHVV�0RGHO� DV� DQ�8QLW� RI�$QDOD\VLV� IRU� 6WUDWHJL]LQJ´�,QWHUQDWLRQDO�

&RQIHUHFH�RQ�%XVQHVV�0RGHOV� /DXVVDQQH��6ZLW]HUODQG�

6WRUEDFND��.���:LQGDKO��&���1HQRQHQ��6��DQG�6DORQHQ��$���������³6ROXWLRQ�EXVLQHVV�PRGHOV��

7UDQVIRUPDWLRQ�DORQJ�IRXU�FRQWLQXD´�,QGXVWULDO�0DUNHWLQJ�0DQDJHPHQW��9RO�����

1R�����SS� ��������

6WRUH\��'�-��DQG�7HWKHU��%�6��������³1HZ�WHFKQRORJ\�EDVHG�ILUPV�LQ�WKH�(XURSHDQ�8QLRQ��DQ�

LQWURGXFWLRQ´�5HVHDUFK�SROLF\��9RO������1R�����SS���������

7DEDFKQLFN�� %�*�� DQG� )LGHOO�� /�6�� �������� 8VLQJ� 0XOWLYDULDWH� 6WDWLVWLFV�� �UG� HG���

+DUSHU&ROOLQV�&ROOHJH��1HZ�<RUN��1<�

7DSVFRWW�� '��� 	� /RZL�� �������³'LJLWDO� &DSLWDO�� +DUQHVVLQJ� WKH� 3RZHU� RI� %XVLQHVV�

:HEV´�+DUYDUG�%XVLQHVV�6FKRRO�3UHVV�

7HHFH�� '�� -�� �������³%XVLQHVV� 0RGHOV�� %XVLQHVV� 6WUDWHJ\� DQG� ,QQRYDWLRQ´�/RQJ� UDQJH�

3ODQQLQJ�9RO������1R�����SS� ��������

7KRPSVRQ�� -�'�� DQG� 0DF0LOODQ�� ,�&��������³%XVLQHVV� PRGHOV�� &UHDWLQJ� QHZ� PDUNHWV� DQG�

VRFLHWDO�ZHDOWK´� /RQJ�5DQJH�3ODQQLQJ� 9RO������1R�����SS���������

7LNNDQHQ��+���/DPEHUJ��-�$���3DUYLQHQ��3��DQG�.DOOXQNL��-�3���������³0DQDJHULDO�FRJQLWLRQ��

DFWLRQ�DQG WKH�EXVLQHVV�PRGHO�RI�WKH�ILUP´��0DQDJHPHQW�GHFLVLRQ��9RO������1R����

SS���������

7LPPHUV�� 3�� �������� ³%XVLQHVV� 0RGHOV� IRU� (OHFWURQLF� 0DUNHWV´�-RXUQDO� RQ� (OHFWURQLF�

0DUNHWV��9RO���� 1R�����SS� ����

7LPPHUV��3���������³(OHFWURQLF�&RPPHUFH��6WUDWHJLHV�DQG�0RGHOV�IRU�%XVLQHVV�WR� %XVLQHVV�

7UDGLQJ´�&KLFKHVWHU���-RKQ�:LOH\�	�6RQV�/WG�



ϭϳϵ

9DQ�GHU�9RUVW��-�*� DQG�%HXOHQV��$�-��������³,GHQWLI\LQJ�VRXUFHV�RI�XQFHUWDLQW\�WR�JHQHUDWH�

VXSSO\�FKDLQ� UHGHVLJQ�VWUDWHJLHV´� ,QWHUQDWLRQDO�-RXUQDO�RI�3K\VLFDO�'LVWULEXWLRQ�

	�/RJLVWLFV�0DQDJHPHQW� 9RO������1R����� SS���������

9DQ� GHU� 9RUVW�� -�*��� 9DQ� 'RQJHQ�� 6��� 1RXJXLHU�� 6�� DQG� +LOKRUVW�� 5��������³(�EXVLQHVV�

LQLWLDWLYHV� LQ� IRRG� VXSSO\� FKDLQV�� GHILQLWLRQ� DQG� W\SRORJ\�RI� HOHFWURQLF� EXVLQHVV�

PRGHOV´� ,QWHUQDWLRQDO�-RXUQDO�RI�/RJLVWLFV� 9RO�����1R����SS���������

9HOX�� &��� 	� .KDQQD�� 0�� �������³%XVLQHVV� 0RGHO� LQQRYDWLRQ� LQ� ,QGLD´�-RXUQDO� RI� ,QGLDQ�

%XVLQHVV�5HVHDUFK��9RO�����1R�����SS� ��������

9HOX�� &��� 	� 3UDNDVK�� 6�� �������³5HXWHUV� PDUNHW� OLJKW�� EXVLQHVV� PRGHO� LQQRYDWLRQ� IRU�

JURZWK´�(IIHFWLYH�([HFXWLYH�9RO���� 1R�����SS� ������

9HOX�� &��� 	� 6WLOHV�� 3�� �������³0DQDJLQJ� GHFLVLRQ�PDNLQJ� DQG� FDQQLEDOLVDWLRQ� IRU� SDUUDOOHO�

EXVLQHVV�PRGHO�LQQRYDWLRQ´��/RQJ�5DQJH�3ODQQLQJ��9RO������1R��� �SS����������

9HQNDWUDPDQ�� 1�� DQG�+HQGHUVRQ�� -�&�� �������³5HDO� VWUDWHJLHV� IRU� YLUWXDO� RUJDQL]LQJ´� 0,7�

6ORDQ�0DQDJHPHQW�5HYLHZ� 9RO������1R�����S����

9LYHV�� /�� DQG� 6YHMHQRYD�� 6��������³7R�� IURP� DQG� EH\RQG� WKH� PDUJLQV�� %XVLQHVV� PRGHOV��

WRZDUGV� DQ� LQWHJUDWLYH� IUDPHZRUN´� 0DQDJHPHQW� 5HVHDUFK�� -RXUQDO� RI� WKH�

,EHURDPHULFDQ�$FDGHP\�RI�0DQDJHPHQW� 9RO�����1R�����SS���������

9ODDU�� 3��� 'H�9ULHV�� 3�� DQG�:LOOHQERUJ��0�� �������� ³:K\� ,QFXPEHQWV� 6WUXJJOH� WR� ([WUDFW�

9DOXH� IURP� 1HZ� 6WUDWHJLF� 2SWLRQV�� &DVH� RI� WKH� (XURSHDQ� $LUOLQH�

,QGXVWU\´�(XURSHDQ�0DQDJHPHQW�-RXUQDO� 9RO� ����1R����SS���������

:DOOLQ�� -�� �������� ³2SHUDWLRQDOL]LQJ� &RPSHWHQFHV´,QWHUQDWLRQDO� &RQIHUHQFH� RQ�

&RPSHWHQFH%DVHG�0DQDJHPHQW��+HOVLQNL��)LQODQG�



ϭϴϬ

:DOOLQ�� -�� �������� -XQH�� 2SHUDWLRQDOL]LQJ� &RPSHWHQFLHV�� ,Q �WK� $QQXDO� ,QWHUQDWLRQDO�

&RQIHUHQFH�RQ�&RPSHWHQFH�%DVHG�0DQDJHPHQW �SS���������

:HL��=���<DQJ��'���6XQ��%��DQG�*X��0���������³7KH�ILW�EHWZHHQ�WHFKQRORJLFDO�LQQRYDWLRQ�DQG�

EXVLQHVV� PRGHO� GHVLJQ� IRU� ILUP� JURZWK�� HYLGHQFH� IURP� &KLQD´�5	'�

0DQDJHPHQW��9RO����� 1R�����SS� ��������

:HLO�� 3��� 	� 9LWDOH�� 0�� �������3ODFH� WR� 3ODFH�� 0LJUDWLQJ� WR� H�EXVLQHVV� PRGHOV�+DUYDUG�

%XVLQHVV�6FKRRO�3UHVV �

:HVWXUOXQG��0��������� 0DQDJLQJ�1HWZRUNHG�%XVLQHVV�0RGHOV��(VVD\�LQ�VRIWZDUH�LQGXVWU\��

'LVVHUWDWLRQ��+HOVLQNL�VFKRRO�RI�(FRQRPLFV �������

:LOOLDPVRQ�� 2�� (�� �������³&RPSDUDWLYH� HFRQRPLF� RUJDQL]DWLRQ�� 7KH� DQDO\VLV� RI� GLVFUHWH�

VWUXFWXUDO�DOWHUQDWLYHV´�$GPLQLVWUDWLYH�6FLHQFH�4XDUWHUO\����������

:LUW]��%���������%XVLQHVV�0RGHO�0DQDJHPHQW�6SULQJHU�)DFKPHGLHQ�:LHVEDGHQ�*PEK������

S�

<L��<�� DQG�*RQJ��7�� �������³&XVWRPHU� YDOXH� FR�FUHDWLRQ� EHKDYLRU�� 6FDOH� GHYHORSPHQW� DQG�

YDOLGDWLRQ´� -RXUQDO�RI�%XVLQHVV�5HVHDUFK� 9RO������1R�����SS�����������

<LS�� *�6��������³8VLQJ� VWUDWHJ\� WR� FKDQJH� \RXU� EXVLQHVV� PRGHO´� %XVLQHVV� VWUDWHJ\�

UHYLHZ� 9RO�����1R�����SS�������

=RWW�� &��� 	 $PLW�� 5�� �������³%XVLQHVV�0RGHO� 'HVLJQ� DQG� 3HUIRUPDQFH� RI� (QWUHSUHQHXULDO�

)LUPV´�RUJDQL]DWLRQ�VFLHQFH��9RO�����1R�����SS� ��������

=RWW��&���	�$PLW��5���������³7KH�ILW�%HWZHHQ�3URGXFW�0DUNHW�6WUDWHJ\DQG�%XVLQHVV�0RGHO��

,PSOLFDWLRQV�IRU�)LUP�3HUIRUPDQFH´�6WUDWHJLF�0DQDJHPHQW�-RXUQDO��9RO������1R��

���SS� �����



ϭϴϭ

=RWW�� &��� $PLW�� 5��� 	�0DVVD�� ,�� �������� ³7KH� %XVLQHVV�0RGHO�� 5HFHQW 'HYHORSPHQWV� DQG�

)XWXUH�5HVHDUFK´�-RXUQDO�RI�0DQDJHPHQW��9RO������1R���� SS� �����������


