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5(680(1
(VWH�GRFXPHQWR�DQDOL]D�HO�FRPSRUWDPLHQWR� LQQRYDGRU�GH� ODV�HPSUHVDV�FRPR�XQ�GHWHUPLQDQWH�GH�VX� SUREDELOLGDG� H[SRUWDGRUD�� (Q� OD� SULPHUD� SDUWH� VH� FRQILUPD� TXH� OD� LQQRYDFLyQ� HV� XQ� DVSHFWR�LPSRUWDQWH�SDUD�SHQHWUDU�HQ�HO�PHUFDGR�LQWHUQDFLRQDO��/D�OLWHUDWXUD�H[LVWHQWH�OR�FRQILUPD�WDQWR�SDUD�ORV� SDtVHV� GHVDUUROODGRV� FRPR� SDUD� ORV� SDtVHV� HQ� GHVDUUROOR�� DXQTXH� OD� FRQILJXUDFLyQ� H[DFWD� HV�GLVWLQWD��SUREDEOHPHQWH�GHELGR�DO�ODV�GLIHUHQFLDV�UHVSHFWR�DO�SDSHO�GH�OD�LQQRYDFLyQ�HQ�DPERV�WLSRV�GH� SDtVHV�� 'RQGH� OD� SULPHUD� SDUWH� RIUHFH� XQ� PRGHOR� FRQVHUYDGRU� TXH� FRLQFLGH� FRQ� ORV� GH� OD�OLWHUDWXUD�H[LVWHQWH�� OD�VHJXQGD�SDUWH�GHO� WUDEDMR�RIUHFH�XQ�PRGHOR�DOWHUQDWLYR��(Q�HVWH�PRGHOR�VH�FRPSUXHED�TXH�OD�UHODFLyQ�HQWUH�OD�SUREDELOLGDG�H[SRUWDGRUD�\�OD�LQQRYDFLyQ�WLHQH� �FRQWUDULR�D�ORV�UHVXOWDGRV�UHIOHMDGRV�HQ�ORV�HVWXGLRV�H[LVWHQWHV� XQD�IRUPD�GH�8�LQYHUWLGD�GRQGH�ODV�HPSUHVDV�PiV�LQQRYDGRUDV�\�ODV�PX\�SRFR�LQQRYDGRUDV�WLHQH�XQD�SUREDELOLGDG�H[SRUWDGRUD�FODUDPHQWH�PHQRU�D�ODV� HPSUHVDV� FX\R� HVIXHU]R� LQQRYDGRU� HV�PiV� ELHQ�PHGLR�� 6L� HVWRV� UHVXOWDGRV� VH� FRQILUPD� SDUD�HVWXGLRV�IXWURV�LPSOLFDUtD�XQD�UHYLVLyQ�GH�OD�OLWHUDWXUD�H[LVWHQWH�

$%675$&7
7KLV� SDSHU� VWXG\� WKH� LQQRYDWLYH� EHKDYLRXU� DV� DQ� DVSHFWV� WKDW� LQIOXHQFH� WKH� H[SRUW� DFWLYLW\�� 2XU�UHVXOWV�VKRZ��IRU�0H[LFDQ�FDVH� WKDW�LQQRYDWLRQ�LV�D�PHWKRG�WR�UHDFK�WKH�LQWHUQDWLRQDO�VWDQGDUGV�DQG�WKHUHIRUH�LV�QHFHVVDU\�WR�FRPSHWH�LQ�H[SRUW�PDUNHWV��7KH�OLWHUDWXUH�VKRZV�VXFK�D�UHODWLRQVKLS�ERWK�LQ�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV��DOWKRXJK�WKH�H[DFW�FRQILJXUDWLRQ�GLIIHUV��SUREDEO\�GXH�WR�WKH�UROH�RI�LQQRYDWLRQ�LQ�ERWK�W\SHV�RI�FRXQWULHV��:H�XVHG�VHYHUDO�VXEVDPSOHV�VKRZLQJ�WKDW�GLIIHUHQW�W\SH�RI�ILUPV�DUH�DVVRFLDWHG�ZLWK�GLVWLQFW�LQGHSHQGHQW�YDULDEOHV��7KHVH�GLIIHUHQFHV�SUREDEO\�H[SODLQ�SDUW�RI�WKH�GLIIHUHQFHV�DQG�VRPHWLPHV�WKH�FRQIXVLQJ�UHVXOWV�LQ�WKH�H[LVWLQJ�OLWHUDWXUH�
7KH�PDLQ�FRQFOXVLRQ�RI�WKH�ILUVW�SDUW�LV�WKDW�LQQRYDWLYH�EHKDYLRXU�LV�UHODWHG�WR�WKH�OLNHOLKRRG�RI�WKH�ILUP�H[SRUWLQJ� IURP�GHYHORSLQJ� FRXQWULHV� OLNHV�0H[LFR��$OO� GHWHFWHG� HFRQRPHWULF� VWXGLHV�GHILQH�WKLV� UHODWLRQ� DV� OLQHDU�� KRZHYHU�� WKH� UHVXOWV� RI� WKH� VHFRQG� SDUW� RI� WKLV� GRFXPHQW� VKRZ� WKDW� WKLV�FRQFOXVLRQ�VHHPV�WR�QHHG��UHYLVLRQ��:H�VKRZ� �ZLWK�HPSLULFDO�GDWD�IRU�WKH�0H[LFDQ�FDVH�WKDW�WKLV�OLQHDU�PRGHOOLQJ�FRXOG�EH�ZURQJ��8VLQJ�D� ORJLVWLF�UHJUHVVLRQ�PRGHO��RXU�GDWD�UHIOHFW�D�QRQ�OLQHDU�UHODWLRQVKLS� LQ� WKH� IRUP� RI� DQ� LQYHUWHG� ³8´� EHWZHHQ� WKH� LQQRYDWLYH� EHKDYLRXU� DQG� WKH� H[SRUW�SUREDELOLW\��7KH� OHVV� LQQRYDWLYH� ILUPV�GR�KDYH� D� ORZHU� H[SRUW� SUREDELOLW\��IROORZHG�E\� WKH�PRVW�LQQRYDWLYH� ILUPV�� ZKLOH� WKH� ILUPV�ZLWK� D� ³PHGLXP´� OHYHO� RI� LQQRYDWLYH� EHKDYLRXU� DUH� WKH�PRVW�FRPSHWLWLYH�ILUPV�RQ�WKH�ZRUOG�PDUNHW�
.H\ZRUGV���,QQRYDWLRQ�DQG�FRPSHWLWLYHQHVV��H[SRUW�SUREDELOLW\��PH[LFR -(/��'�����)���
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,� ,1752'8&7,Ï1�
5HFHQW�OLWHUDWXUH�RQ�FRPSHWLWLYHQHVV�VWUHVVHV�WKH�LPSRUWDQFH�RI�WHFKQRORJLFDO�LQQRYDWLRQ�WR�VXVWDLQ�HFRQRPLF� JURZWK� DQG� VRFLDO� ZHOIDUH�� 7KHUH� LV� QR� GRXEW� DERXW� WKH� IDFW� WKDW� LQQRYDWLRQ� DV� DQ�H[SODQDWRU\� DVSHFW� RI� WKH� FRPSHWLWLYH� SRVLWLRQ� RI� D� ILUP� RU� D� FRXQWU\� UHFHLYHV� PRUH� DQG� PRUH�DWWHQWLRQ�� 7KH� FRPSHWLWLYH� DGYDQWDJHV� RI� WKH� GHYHORSHG� FRXQWULHV� DUH� EDVHG� RQ� WHFKQRORJLFDO�VXSHULRULW\� DQG� WKH� PRVW� FRPSHWLWLYH� DQG� G\QDPLF� PXOWLQDWLRQDOV� DUH� WKH� WHFKQRORJLFDO� OHDGHUV��7KH�TXHVWLRQ� LV� LI� LQQRYDWLRQ� LV�DOVR�DQ� LPSRUWDQW� IDFWRU� WR�H[SODLQ� WKH�FRPSHWLWLYHQHVV�DPRQJVW�HQWHUSULVHV�RI�GHYHORSLQJ�FRXQWULHV�ZKRVH�FRPSHWLWLYH�DGYDQWDJHV�DUH�EDVHG�RQ�ORZ�ZDJHV�DQG�D�ODERXU�LQWHQVLYH�SURGXFWLRQ�V\VWHP�SURGXFLQJ�VWDQGDUGLVHG�ORZ�WHFK�SURGXFWV�
7KH� DLP� RI� WKLV� SDSHU� LV� WR� VWXG\� WKH� DVSHFWV� WKDW� LQIOXHQFH� WKH� H[SRUW� EHKDYLRXU� RI� WKH� ILUPV��HVSHFLDOO\� WKH� LQQRYDWLYH� EHKDYLRXU� RI� PDQXIDFWXULQJ� HVWDEOLVKPHQWV� ORFDWHG� LQ� WKH� 6WDWH� RI�*XDQDMXDWR� �0H[LFR��� 7KLV� VXEMHFW� LV� DQDO\VHG� LQ� D� EURDG� UDQJH� RI� SDSHUV� �VHH� DSSHQGL[� ����+RZHYHU PRVW� RI� WKH� H[LVWLQJ� OLWHUDWXUH� DQDO\VHV� WKLV� TXHVWLRQ� LQ� DGYDQFHG� FRXQWULHV�DQG�RQO\�D�IHZ� LQ�GHYHORSLQJ�FRXQWULHV��2XU�PDLQ� FRQFOXVLRQ� �DERXW� WKH�FDVH�RI�0H[LFR� LV� WKDW� LQQRYDWLYH�EHKDYLRXU� LV� UHODWHG� WR� WKH� OLNHOLKRRG� RI� WKH� ILUP� H[SRUWLQJ� IURP� GHYHORSLQJ� FRXQWULHV� VXFK� DV��0H[LFR�� 7KLV� FRQFOXVLRQ� LV� WKH� VDPH� DV� WKH� UHVXOWV� RI� WKH� H[LVWLQJ� OLWHUDWXUH� WKDW� VKRZV� VXFK�UHODWLRQVKLSV��ERWK�IRU�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV�
$OO�GHWHFWHG�HFRQRPHWULF�VWXGLHV�GHILQH�WKLV�UHODWLRQ�DV�OLQHDU��KRZHYHU��RXU UHVXOWV�VKRZ�WKDW�WKLV�FRQFOXVLRQ� VHHPV� WR� QHHG� UHYLVLRQ�� ,QLWLDOO\�ZH� H[SHFWHG� D� QRQ�OLQHDU� UHODWLRQVKLS� LQ�ZKLFK� WKH�ILUP� QHHGV� D� PLQLPXP� OHYHO� RI� 5	'� RU� LQQRYDWLRQ� �FULWLFDO� PDVV�� WR� FRPSHWH� RQ� WKH� ZRUOG �PDUNHW��7KHUHIRUH�WKH�OLNHOLKRRG�RI�H[SRUWLQJ�ZLOO�JURZ�LQ�SDUDOOHO�ZLWK�WKH�LQQRYDWLRQ�HIIRUW�WR�D�FHUWDLQ�OHYHO�IURP�ZKLFK�WKH�H[SRUW�SUREDELOLW\�UHPDLQV�PRUH�RU�OHVV�VWDEOH��:H�ZLOO�VKRZ�LQ�WKLV�SDSHU��ZLWK�HPSLULFDO�GDWD�IRU�WKH�0H[LFDQ�FDVH��WKDW�WKH�OLQHDU�PRGHOOLQJ�FRXOG�EH�ZURQJ��8VLQJ�D�ORJLVWLF�UHJUHVVLRQ�PRGHO��RXU�GDWD�UHIOHFW�D�QRQ�OLQHDU�UHODWLRQVKLS�LQ�WKH�IRUP�RI�DQ�LQYHUWHG�³8´�EHWZHHQ� LQQRYDWLYH�EHKDYLRXU� DQG� WKH� OLNHOLKRRG�RI�H[SRUWLQJ��7KH� OHVV� LQQRYDWLYH� ILUPV�KDYH�D�ORZHU�H[SRUW�SUREDELOLW\��IROORZHG�E\�WKH�PRVW�LQQRYDWLYH�ILUPV��ZKLOH�WKH�ILUPV�ZLWK�D�³PHGLXP´�OHYHO�RI�LQQRYDWLYH�EHKDYLRXU�DUH�WKH�PRVW�FRPSHWLWLYH�ILUPV�RQ�WKH�ZRUOG�PDUNHW�
,Q�WKH�IROORZLQJ�VHFWLRQ�ZH�FRPPHQW�EULHIO\�RQ�WKH�PHWKRGRORJLFDO�GHVLJQ�DQG�RIIHU�WKH�HPSLULFDO�UHVXOWV�RI�WKLV�SDSHU��)LUVW�ZH�HVWLPDWH�D�FRQYHQWLRQDO�PRGHO��VHFWLRQ���DQG�����GLUHFWO\�FRPSDUDEOH�ZLWK�WKH�H[LVWLQJ�OLWHUDWXUH���IROORZHG�E\�DQ�DOWHUQDWLYH�PRGHO��VHFWLRQ����WKDW�UHIOHFWV�D�QRQ�OLQHDU�UHODWLRQVKLS�EHWZHHQ� LQQRYDWLRQ�DQG�H[SRUW�EHKDYLRXU��6HFWLRQ���RIIHU�ZLWK�VRPH�UHPDUNV�DERXW�WKH� LQWHUSUHWDWLRQ� RI� WKH� QRQ�OLQHDU� UHODWLRQVKLSV� RI� WKH� DOWHUQDWLYH�PRGHO� DQG� LQFOXGHV� WKH�PDLQ�FRQFOXVLRQV�DQG�LQWHUSUHWDWLRQV�RI�RXU�ZRUN��
��� 0(7+2'2/2*,&$/�'(6,*1�$1'�(03,5,&$/�5(68/76�
����� '$7$�$1'�67$7,67,&$/�0(7+2'6
� 7KH�DXWKRUV�ZRXOG�OLNH�WR�WKDQN�WKH�³&RQVHMR�GH�&LHQFLD�\�7HFQRORJtD�GH�(VWDGR�GH�*XDQDMXDWR��&21&<7(*�´�IRU�IDFLOLWDWLQJ�WKH�GDWDEDVH�RI�WKH�³(QFXHVWD�VREUH�,QYHVWLJDFLyQ��'HVDUUROOR�([SHULPHQWDO��7HFQRORJtD��,QQRYDFLyQ�\�9LQFXODFLyQ�HQ�HO�(VWDGR�GH�*XDQDMXDWR�����´�0RUHRYHU�ZH�ZLVK�WR�WKDQN�0LNHO�%XHVD�DQG�9LFHQWH�'RQRVR�RI�WKH�8QLYHUVLW\�&RPSOXWHQVH�GH�0DGULG��IRU�KLV�VXJJHVWLRQV�DQG�LGHDV�WR�LPSURYH�GRFXPHQW�
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7KH� GDWDVHW� XVHG� LQ� WKLV� DUWLFOH� LV� EDVHG� RQ� WKH� ³(QFXHVWD� VREUH� ,QYHVWLJDFLyQ� \� 'HVDUUROOR�([SHULPHQWDO�� 9LQFXODFLyQ�� 7HFQRORJtD� H� ,QQRYDFLyQ� HQ� HO� (VWDGR� GH� *XDQDMXDWR� �,1(*,�&21&<7(*���������ZKLFK� LQFOXGHV�GDWD�RI������PDQXIDFWXULQJ�SODQWV�DQG�RIIHUV�YHU\�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKH�VWUXFWXUH�RI�WKH�ILUPV��WKHLU�VWUDWHJ\�DQG�LQQRYDWLYH�EHKDYLRXU��
7DEOH�����'HWHUPLQDQWV�RI�H[SRUW�EHKDYLRXU��(PSLULFDO�HYLGHQFH�RI����VWXGLHV�([SRUW�SUREDELOLW\ ([SRUW�SURSHQVLW\'HYHORSHG�FRXQWULHV 'HYHORSLQJ�FRXQWULHV 'HYHORSHG�FRXQWULHV 'HYHORSLQJ�FRXQWULHV180%(5�2)�678',(6������ �� �� �� ��

6758&785$/�&+$5$&7(5,67,&66L]H ������ ����� ������ �����6L]H��LQYHUWHG�8�IRUP� ����� ����� ����� �����$JH ����� ����� ����� �����$JH��LQYHUWHG�8�IRUP� ����� ����� ����� �����)LUP�EHORQJLQJ�WR�D�JURXS ����� ����� ����� �����)LUP�ZLWK�IRUHLJQ�SDUWLFLSDWLRQ ����� ����� ����� �����,1129$7,9(�%(+$9,2855	'�HIIRUWV��([SHQGLWXUHV�E\�VDOHV��IRUPDO�5	'�DFWLYLWLHV��5	'�VWUDWHJLHV� ����� ����� ������ �����$FTXLVLWLRQ�RI�LQFRUSRUDWHG�WHFKQRORJLHV� ����� ����� ����� �����$FTXLVLWLRQ�RI�QRQ�LQFRUSRUDWHG�WHFKQRORJLHV ����� ����� ����� �����+XPDQ�FDSLWDO ����� ����� ������ �����2WKHU�LQQRYDWLYH�DFWLYLWLHV��3URGXFW�(QJLQHHULQJ��GHVLJQ��LPSURYHPHQW�RI�SURGXFWV�RU�SURFHVVHV��PDUNHWLQJ��WUDLQLQJ�DQG�IRUPDWLRQ�HWF�� ����� ����� ����� �����
,QQRYDWLYH�UHVXOWV��SDWHQWV��LQQRYDWLRQ��QHZ�SURGXFWV��SHUFHQWDJH�RI�VDOHV�UHODWHG�WR�QHZ�RU�LPSURYHG�SURGXFWV��HWF�� ����� ����� ����� �����

3URGXFW�'LYHUVLILFDWLRQ ����� �����([WHUQDO�UHODWLRQV�DQG�QHWZRUNLQJ ����� ����� ����� �����(DFK�FHOO�LQGLFDWHV�WKH�QXPEHU�RI�VWXGLHV�ZLWK����SRVLWLYH�HIIHFW����QRW�VLJQLILFDQW����QHJDWLYH�HIIHFW,Q�WKH�FDVH�RI�LQYHUWHG�³8´�IRUP�WKH\�UHIOHFW��������LQYHUWHG�³8´������QRW�VLJQLILFDQW�����QRUPDO�³8´6RXUFH�����VWXGLHV�IRU�GHWDLOV�VHH�$SSHQGL[�,�
7R�DQDO\VH�ZKLFK�YDULDEOHV�LQGXFH�H[SRUW�EHKDYLRXU�ZH�XVHG�WZR�VWDWLVWLFDO�LQVWUXPHQWV�� )LUVW��DQ�H[SORUDWRU\�VWXG\�WKDW�DQDO\VHV�WKH�FRUUHODWLRQ�EHWZHHQ�HDFK�RI�WKH�LQGHSHQGHQW�YDULDEOHV�DQG�H[SRUW�SUREDELOLW\�� 7DNLQJ�LQWR DFFRXQW�WKRVH�UHVXOWV�DQG�WKH�HPSLULFDO�HYLGHQFH�RI����VWXGLHV��VHH�WDEOH�����DQG�DSSHQGL[�,��ZH�IRXQG�RXW�WKDW�WKH�PDLQ�YDULDEOHV�WKDW�LQIOXHQFH�WKH�H[SRUW�SUREDELOLW\�DUH�
� 6RPH� VWXGLHV� DQDO\VH� VXEVDPSOHV� IRU� VL]H� RU� VHFWRU��(DFK� HVWLPDWLRQ� LV� LQFOXGHG� LQ� WKLV� WDEOH� DV� RQH�³VWXG\´�IRU�GHWDLOV�VHH�$SSHQGL[�,��� ,W�KDV�WR�EH�SRLQWHG�SRLQW�RXW� WKDW�VRPH�VWXGLHV�UHIOHFW�FRQWUDGLFWRU\�UHVXOWV�LQ�DQDO\VLQJ�GLIIHUHQW�VHFWRU���6HH�IRU�H[DPSOH�YDQ�'LMN�������R�5DXW��������VR�WKRVH�UHVXOWV�DUH�LQFOXGHG�LQ�WKLV�WDEOH�DV�WKUHH�³VWXGLHV´��6HH�$SSHQGL[�,�� ,Q�HDUOLHU�ZRUN�ZH�SUHVHQWHG�WKH�H[SODQDWRU\�DQDO\VLV�EDVHG�RQ�FRQWLQJHQF\�WDEOHV�DQG��PHDQV�WHVWV��$�WKRURXJKO\�SUHVHQWDWLRQ�RI� WKHVH�H[SORUDWRU\�DQDO\VLV�ZRXOG�WDNH�XS�WRR�PXFK�VSDFH�LQ�WKLV�SDSHU��2QO\�D�IHZ�GDWD�ZLOO�EH�LQFOXGHG�LQ�WKH�WH[W�RI�WKLV�VHFWLRQ��+RZHYHU�WKH�IXOO�UHVXOWV�FDQ�EH�FRQVXOWHG�LQ�WKH�ZHEVLWH�RI�WKH�³,QVWLWXWR�GH�$QiOLVLV� ,QGXVWULDO� \� )LQDQFLHUR´� RI� WKH� &RPSOXWHQVH� 8QLYHUVWLW\� �KWWS���ZZZ�XFP�HV�EXFP�FFH�LDLI�(VWUDGD�+HLMV���������6HH�DOVR�(VWUDGD������
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WKH�VWUXFWXUDO�FKDUDFWHULVWLFV�RI�WKH�ILUP��VL]H��IRUHLJQ�FDSLWDO��VHFWRU�DQG�SUREDEO\�DJH����0RUHRYHU�PDQ\� VWXGLHV� SRLQW� RXW� WKDW� LQQRYDWLYH� EHKDYLRXU� RI� WKH� ILUPV� �UHIOHFWHG� LQ� D� GLYHUVH� DQG� EURDG�UDQJH� RI� LQGLFDWRUV� RI� WKH� LQQRYDWLRQ� SURFHVVHV� DQG� UHVXOWV� LV� DOVR� FRUUHODWHG� ZLWK� WKH� H[SRUW�SUREDELOLW\��7KH�EURDG�QXPEHU�RI�VWXGLHV��VHH�WDEOH����VHHPV�WR�LQGLFDWH�WKDW�PRUH�LQQRYDWLYH�ILUPV�VHHP�WR�EH�PRUH�FRPSHWLWLYH��$OWKRXJK�WKH�HPSLULFDO�HYLGHQFH�LV�QRW� WRWDOO\�FRQFOXVLYH�LW�VHHPV�WKDW�ERWK� LQ�GHYHORSHG�DQG� LQ�GHYHORSLQJ� FRXQWULHV� LQQRYDWLYH� DFWLYLWLHV�GR� LQIOXHQFH� WKH�H[SRUW�SUREDELOLW\��
6HYHUDO� VWXGLHV� DQDO\VH� WKH� LPSRUWDQFH� RI� 5	'� RU� LQQRYDWLRQ� IRU� WKH� FRPSHWLWLYH� VLWXDWLRQ� RI�ILUPV��+RZHYHU�EHIRUH�DQVZHULQJ�WKLV�TXHVWLRQ�ZH�KDYH�WR�SRLQW�RXW�ZKDW�LQQRYDWLYH�ILUPV�DUH�DQG�KRZ�WR�GHILQH�WKHP����7KH�LQGLFDWRUV�IRU�LQQRYDWLYH�DFWLYLWLHV�XVHG�LQ�GHYHORSHG�FRXQWULHV��VXFK�DV�QXPEHU�RI�SDWHQWV�RU�5	'�H[SHQGLWXUHV��DUH�QRW�VDWLVIDFWRU\�LQ�WKH�FDVH�RI�GHYHORSLQJ�FRXQWULHV��3UREDEO\� LW� LV� PRUH� DSSURSULDWH� WR� XVH� LQ� VXFK� FRXQWULHV� RWKHU� NLQGV� RI� LQGLFDWRUV� VXFK� DV� WKH�DFTXLVLWLRQ�RI�PRGHUQ SURGXFWLRQ�V\VWHPV��WKH�YLQWDJH�PRGHO�� WKH�WHFKQLFDO�DVVLVWDQFH�RI�IRUHLJQ�ILUPV�RU�±LQVWHDG�RI�WKH�5	'�H[SHQGLWXUHV� WKH�HIIRUWV�LQ�HQJLQHHULQJ��
7KH� H[LVWLQJ� VWXGLHV� XVHG� D� EURDG� UDQJH�GLIIHUHQW� LQGHSHQGHQW� YDULDEOHV� WKDW� VHHP� WR� UHIOHFW� WKH�VDPH�HFRQRPLF�UHDOLW\�±HVSHFLDOO\�WKH�YDULHW\�RI�LQGLFDWRUV�IRU�LQQRYDWLYH�DFWLYLWLHV� ZKLFK�FRXOG�OHDG� WR�GLIIHUHQW� FRQFOXVLRQV� �(VWUDGD���������7KHUHIRUH�ZH�GHFLGHG� WR�XVH� LQ� WKLV�SDSHU�D�EURDG�YDULHW\�RI�GLIIHUHQW�LQGLFDWRUV��
7KH�DERYH�PHQWLRQHG�H[SORUDWLYH�DQDO\VHV�GR�QRW�WDNH�LQWR�DFFRXQW�WKH�SRVVLEOH�LQWHUDFWLRQ�EHWZHHQ�WKH�LQGHSHQGHQW�YDULDEOHV�� WKHUHIRUH� ±DV�LQ�RWKHU�VWXGLHV� ZH�LQWURGXFHG�D�VHFRQG�VWDWLVWLFDO�PHWKRG�EDVHG�RQ�D�ORJLVWLF�UHJUHVVLRQ�PRGHO��7KLV�PHWKRG�WDNHV�LQWR�DFFRXQW�WKH�VLPXOWDQHRXV�HIIHF WV�RI�WKH�LQGHSHQGHQW�YDULDEOHV�RQ�WKH�YDULDEOH�WR�EH�H[SODLQHG�
����� 7+(�³&219(17,21$/´�02'(/�
,Q� WDEOH� ���� VHYHUDO� PRGHOV� DUH� HVWLPDWHG� WR� DQDO\VH� WKH� SRVVLEOH� H[SODQDWRU\� IDFWRUV� RI� H[SRUW�SUREDELOLW\��$V�FDQ�EH�REVHUYHG�ZH�PDLQWDLQ�WKH�YDULDEOHV�UHODWHG�WR�WKH�VWUXFWXUDO�FKDUDFWHULVWLFV�RI�WKH�ILUPV�DQG�PDNH�VRPH�FKDQJHV�LQFOXGLQJ�DQG�H[FOXGLQJ�GLIIHUHQW�YDULDEOHV�UHODWHG�WR�LQQRYDWLYH�DFWLYLWLHV���7KH�PDLQ�FRQFOXVLRQ�RI�WKRVH�HVWLPDWLRQV�LV�WKDW�HDFK�RI�WKHP�±UHJDUGOHVV�RI�WKH�LQGLFDWRUV�IRU�LQQRYDWLYH�DFWLYLWLHV�WKDW�KDYH�EHHQ�XVHG� VKRZV�WKDW�LQQRYDWLRQ�HIIRUWV�KDYH�D�SRVLWLYH�LPSDFW�RQ�H[SRUW�SUREDELOLW\�DQG�D�FOHDU�SURGXFW�VWUDWHJ\�RU�GLYHUVLILFDWLRQ�KDV�D�QHJDWLYH�LQIOXHQFH�RQ�H[SRUW�SUREDELOLW\��
,W� FDQ� EH� KLJKOLJKWHG� WKDW� SURGXFW� LQQRYDWLRQ ZDV� RQO\� DQDO\VHG� E\� WZR� VWXGLHV� RQ� GHYHORSLQJ�FRXQWULHV��$V�ZLOO�EH�VWDWHG�ODWHU�RQ��WKHVH�YDULDEOHV�VKRZ�D�ZHOO�GHILQHG�UHODWLRQVKLS�WKDW�GHWDLOV�WKH�JHQHUDO� UHODWLRQVKLS�RI� LQQRYDWLYH�EHKDYLRXU��PRUHRYHU��7DEOH� WKUHH�VKRZV� WKDW� WKH�PRGHOV� WKDW�GR�
� 7R�DYRLG� WKH�UHSHWLWLRQ�RI� WKH�GLVFXVVLRQ�DERXW� WKH�GHWDLOV� IRU�HDFK�VSHFLILF�UHODWLRQVKLS�EHWZHHQ�WKH�LQGHSHQGHQW�YDULDEOHV�DQG�H[SRUW�EHKDYLRXU�ZH�ZLOO�SUHVHQW�WKLV�GLVFXVVLRQ�LQ�VHFWLRQ�WKUHH�ZKHUH�ZH�FRPSDUH�RXU�RZQ�UHVXOWV�ZLWK�WKH�H[LVWLQJ�HYLGHQFH�DQG�LQWHUSUHW�WKH�ILQGLQJV�� $�UHIHUHQFH�DQG�SLRQHHU�ZRUN�RQ�WKLV�WRSLF�LV�.DW]���������)UDQVPDQ��������/DOO��������%HOO�3DYLWW��������)RU�D�PRUH�UHFHQW� GLVFXVVLRQ� VHH� VFKRODUV� DURXQG� WKH� 6FLHQFH� DQG� 7HFKQRORJ\� ,EHURDPHULFDQ� 1HWZRUN� �RU� 5,&<7� LWV�DFURQ\P�LQ�6SDQLVK��$OERUQR]���������%HQDYHQWH�DQG�&UHVSL� �������-DUDPLOOR��/XJRQHV�DQG�6DOD]DU��������RU�%HQDYHQWH�������� 7DEOH���LQGLFDWHV�WKH�H[DFW�ZD\�E\�ZKLFK�ZH�PHDVXUHG�WKH�GLIIHUHQW�YDULDEOHV�LQFOXGHG�LQ�WKH�PRGHOV��



KWWS���ZZZ�XFP�HV�EXFP�FHH�LDLI'RFXPHQWR�GH�7UDEDMR�Q����

�

LQFOXGH�WKRVH�YDULDEOHV��PRGHO������VKRZ�DQ�LPSURYHPHQW�LQ�WKH�SDUDPHWHUV�RI�WKH�JRRGQHVV�RI�ILW�RI�WKH�PRGHO�ZLWK�UHVSHFW�WR�WKH�RWKHU�PRGHOV�7DEOH�����'HVFULSWLRQ�RI�WKH�YDULDEOHV�DQG�WKH�H[SHFWHG�HIIHFWV�EDVHG�RQ�WKH�OLWHUDWXUH�DQG��H[SORUDWRU\�DQDO\VLV��9DULDEOHV ,QGLFDWRUV 'HVFULSWLRQ ([SHFWHG�(IIHFWV&RPSHWLWLYHOHYHO ([SRUW�3UREDELOLW\ �� �WKH�ILUP�H[SRUW���� �WKH�ILUP�GRHV�QRW�H[SRUW� 'HSHQGHQW�9DULDEOH,QGHSHQGHQW�9DULDEOHV
6L]H 1XPEHU�RI�HPSOR\HHV6L]H

� 6TXDUH�QXPEHU�RI�HPSOR\HHV� 3RVLWLYH�RU�LQ�LQYHUWHG�³8´�IRUP$JH 1XPEHU�RI�\HDUV�VLQFH��IRXQGDWLRQ�$JH

� 6TXDUH�1XPEHU�RI�\HDUV�VLQFH��IRXQGDWLRQ 1RW�VLJQLILFDQW)RUHLJQ�&DSLWDO 3HUFHQWDJH�RI�IRUHLJQ�FDSLWDO� 3RVLWLYH6WUXFWXUDO�FKDUDFWHULVWLFV
6HFWRU��

x 3URGXFHUV�RI�WUDGLWLRQDO FRQVXPHU�JRRGV��(�J��)RRG��&ORWKLQJ��)RRWZHDU�HWF���&1$(���� ���������������x 6XSSOLHUV�RI�WUDGLWLRQDO�LQWHUPHGLDWH�JRRGV��&HPHQW��3ODVWLFV�HWF���&1$(����������5HIHUHQFHx FDWHJRU\�x 6SHFLDOLVHG�VXSSOLHUV�RI�LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW��0DFKLQH�WRROV�RU�HTXLSPHQW�HWF���&1$(���������������x 0DVV�SURGXFWLRQ�DVVHPEOHUV��&DUV��7HOHYLVLRQ�VHWV�HWF���&1$(�����������������([FHSW���������x 5	'�EDVHG�VHFWRUV��(OHFWURQLFV��SKDUPDFHXWLFDOV�HWF���&1$(�����\�������

6WDWLVWLFDO�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�VHFWRUV

0DFKLQHU\�DQG�HTXLSPHQW 3HUFHQWDJH�RI�VDOHV�XVHG�WR�SXUFKDVH�PDFKLQHU\�DQG�HTXLSPHQW 3RVLWLYH$FTXLVLWLRQ�RI�WHFKQRORJLHV 1RW�LQFRUSRUDWHG�WHFKQRORJ\ 3HUFHQWDJH�RI�VDOHV�XVHG�WR�SXUFKDVH�³1RQ� LQFRUSRUDWHG�WHFKQRORJ\´��3DWHQWV��OLFHQFHV��HWF���� 3RVLWLYH
7HFKQRORJLFDO�VHUYLFHV �� �XVH�RI�H[WHUQDO�WHFKQRORJLFDO�VHUYLFHV�� �1RQ�XVH�RI�WKLV�NLQG�RI�VHUYLFHV 1RW�VLJQLILFDQW7KH�ILUP�FDUULHV�RXW�IRUPDO�5	'�DFWLYLWLHV �� �<HV���� �QR 3RVLWLYH5	'�H[SHQGLWXUHV 3HUFHQWDJH�RI�VDOHV�RQ�5	' 3RVLWLYH,QQRYDWLYH (QJLQHHUV 1XPEHU�RI�HQJLQHHUV�DV�D�SHUFHQWDJH�RI�WKH�WRWDO�HPSOR\PHQW� 3RVLWLYHHIIRUWV 'HVLJQ 3HUFHQWDJH�RI�VDOHV�XVHG�WR�ILQDQFH�GHVLJQ��LQGXVWULDO�HQJLQHHULQJ�RU�SUH�SURGXFWLRQ�DFWLYLWLHV� 1RW�VLJQLILFDQW0DUNHWLQJ 3HUFHQWDJH�RI�VDOHV�XVHG�IRU PDUNHWLQJ�RI�QHZ�SURGXFWV 3RVLWLYH7UDLQLQJ� 3HUFHQWDJH�RI�VDOHV�XVHG�IRU�WUDLQLQJ�UHODWHG�WR�QHZ�SURGXFWV 3RVLWLYH1HZ�SURGXFWV 1XPEHU�RI�QHZ�SURGXFWV�LQWURGXFHG�LQ�WKH�ODVW�WKUHH�\HDUV 3RVLWLYH,QQRYDWLYH 3URGXFW�LPSURYHPHQW 1XPEHU�RI�QHZ�SURGXFWV�LQWURGXFHG�LQ�WKH�ODVW�WKUHH�\HDUV �UHVXOWV 3URGXFW�'LYHUVLILFDWLRQ 3HUFHQWDJH�RI�VDOHV�UHODWHG�WR�WKH�PDLQ�SURGXFW�RI�WKH�ILUP 160RQR�SURGXFW�ILUPV �� �\HV���� �QR 1RW�VLJQLILFDQW

� 7R�VDYH�VSDFH�ZH�GR�QRW�RIIHU�±LQ�WKLV�SDSHU� WKH�H[SORUDWRU\�DQDO\VLV�QRU�GR�ZH�HQWHU�LQWR�WKH�GLVFXVVLRQ�DERXW�WKH�H[SHFWHG�UHODWLRQVKLS��)RU�PRUH�LQIRUPDWLRQ�VHH�WDEOH�����DQG�����RU�(VWUDGD�+HLMV�������DQG�(VWUDGD�������� 7KLV�WD[RQRP\�SURSRVHG�E\�3DYLWW��������LV�ZLGHVSUHDG��DQG�KDV�EHHQ�VKRZQ�WR�EH�YHU\�XVHIXO�LQ�PDQ\�HPSLULFDO�VWXGLHV�RQ�WUDGH�DQG�FRPSHWLWLYHQHVV�ERWK�DW�PDFUR�DQG�PLFUR�OHYHO��%DVLOH���������
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7DEOH�����GLIIHUHQW�PRGHOV�WR�DQDO\VH�WKH�H[SODQDWRU\�YDULDEOHV�RI�H[SRUW�SUREDELOLW\��
0RGHOV ��� ��� ��� ��� ��� ��� ��� ���9DULDEOHV� &RHI� &RHI� &RHI� &RHI� &RHI� &RHI� &RHI� &RHI�6L]H ����� 
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3URGXFHUV�RI�WUDGLWLRQDO�FRQVXPHU�JRRGV ����� 
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6WUXFWXUDO�FKDUDFWHULVWLFV 6XSSOLHUV� RI� WUDGLWLRQDO� LQWHUPHGLDWH� JRRGV��5HIHUHQFH�FDWHJRU\�6SHFLDOLVHG� VXSSOLHUV� RI� LQWHUPHGLDWH� JRRGV� DQG�HTXLSPHQW ����� 
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0DVV�SURGXFWLRQ�DVVHPEOHUV ����� 
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5	'�EDVHG�VHFWRUV� ����� 
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$GFXLVLWLRQ�2I�WHFKQRORJLHV 0DFKLQHU\�DQG�HTXLSPHQW1RQ�LQFRSURUDWHG�WHFKQRORJLHV ����������� 
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)RUPDO�5	'�DFWLYLWLHV��G� ����� 
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5	'�H[SHQGLWXUHV�E\�VDOHV ����� 16 ����� 16 ����� 
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(IIRUWV�LQ� 3HUFHQWDJH�RI�HQJLQHHUV�E\�HPSOR\PHQW ����� 
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LQQRYDWLRQ ([SHQGLWXUHV�LQ�GHVLJQ�E\�VDOHV ������ 16([SHQGLWXUHV�LQ�PDUNHWLQJ�E\�VDOHV ����� 16 ����� 16 ������ 16 ������ 16 ������ 16 ������ 16 ������ 16 ������ 16([SHQGLWXUHV�LQ�WUDLQLQJ�E\�VDOHV� ������ 16 ����� 16 ����� 16 ����� 16 ����� 161XPEHU�RI�QHZ�SURGXFWV ������ 
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5HVXOWV�RI�WKH� 3HUFHQWDJH�RI�VDOHV�UHODWHG�WR�LPSURYHG�SURGXFWV ������ 
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,QQRYDWLYH� 'LYHUVLILFDWLRQ�RI�WKH�SRUWIROLR�RI�SURGXFWV� ����� 


 ����� 


DFWLYLWLHV 0RQRSURGXFHU��G� ����� 16&2167$17 ������ 
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�G��GLFKRWRPLVHG�YDULDEOH��6WDWLVWLFDO�VLJQLILFDQFH��RI�WKH�%HWDV���


�� ��������

� ��������
� �����DQG��16� �1RW�VWDWLVWLFDOO\�VLJQLILFDQW�6RXUFH��RZQ�HVWLPDWLRQ��VXUYH\�,1(*,�&21&<7(*��������6RXUFH��RZQ�HVWLPDWLRQ�RQ�WKH�VXUYH\�,1(*,�&21&<7(*��������
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7DEOH������FRQWLQXH��3DUDPHWHUV�RI�WKH��*RRGQHVV�RI�ILW�
0RGHOV7HVW� ��� ��� ��� ��� ��� ��� ��� ������// ������� ������� ������� ������� ������ ������ ������ ������

3VHXGR�U�&R[�\�6QHOO ���� ���� ���� ���� ���� ���� ���� ����1DJHONHUNH ���� ���� ���� ���� ���� ���� ���� ����0F)DGGHQ ���� ���� ���� ���� ���� ���� ���� ����0F)DGGHQ�DGMXVWHG ���� ���� ���� ���� ���� ���� ���� ����
��� �� ������ ������ ������ ������ ������ ������ ������ �������VLJ� ���� ���� ���� ���� ���� ���� ���� ����
&ODVVLILFDWLRQ��RI�FRUUHFWO\�FODVVLILHG�FDVHV1RQ�H[SRUWHUV �� �� �� �� �� �� �� ��([SRUWHUV �� �� �� �� �� �� �� ��7RWDO �� �� �� �� �� �� �� ��
1 ���� ���� ���� ���� ���� ���� ���� ����6RXUFH��RZQ�HVWLPDWLRQ�RQ�WKH�VXUYH\�,1(*,�&21&<7(*��������
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0RGHO�VL[�LV�VHOHFWHG�DV�WKH�³JHQHUDO�PRGHO´�GXH�WR�LWV�KDYLQJ�WKH�EHVW�JRRGQHVV�RI�ILW��VHH�WDEOH����E���7KLV�PRGHO�±WKH�H[DFW�SDUDPHWHUV�RI�ZKLFK�DUH�VKRZQ�LQ�WDEOH������VKRZV�XV�WKDW�D�KLJKHU�LQQRYDWLYH�LQWHQVLW\� �PHDVXUHG�E\�5	' HIIRUWV�E\� VDOHV�DQG�E\� WKH�QXPEHU�RI�HQJLQHHUV�E\� WRWDO�HPSOR\PHQW��LQFUHDVH� H[SRUW� SUREDELOLW\�� $OVR� FRQWUDFWLQJ� H[WHUQDO� VHUYLFHV� UHODWHG� WR� LQQRYDWLRQ� KDV� D� SRVLWLYH�HIIHFW�RQ�H[SRUW�SUREDELOLW\��$�QHJDWLYH�HIIHFW�ZDV�IRXQG�LQ�UHODWLRQ�WR�WKH�YDULDEOHV�WKDW�LQGLFDWH�WKH�UHVXOWV�RI�LQQRYDWLYH�DFWLYLWLHV�LQ�VDOHV��)LUPV�ZLWK�D�KLJK�QXPEHU�RI�QHZ�SURGXFWV��D�KLJK�OHYHO�RI�VDOHV�UHODWHG�WR�LPSURYHG�SURGXFWV�RU�WKRVH�ZLWK�D�GLYHUVLILFDWLRQ�VWUDWHJ\�DUH�PRUH�RULHQWHG�WR�WKH�QDWLRQDO�PDUNHW��+RZHYHU��WKRVH�ILUPV�WKDW�VSHFLDOLVH�LQ�MXVW�RQH�SURGXFW�������RI�WKHLU�VDOHV�DUH�JHQHUDWHG�E\�WKHLU�PDLQ�SURGXFW��DUH�PRUH�G\QDPLF�RQ�WKH�LQWHUQDWLRQDO�PDUNHW��0RQR�SURGXFW�HQWHUSULVHV�LQFUHDVH�WKHLU�H[SRUW�SUREDELOLW\� �LQ� UHODWLRQ� WR� WKH�PHDQ�SUREDELOLW\��ZLWK�VL[WHHQ�SHUFHQW�ZKLOH�ILUPV�ZKRVH�PDLQ� SURGXFW� DFFRXQWV� IRU� ���� RI� DOO� WKH� VDOHV� KDV� HLJKW� SHUFHQW� OHVV� SUREDELOLW\� RI� H[SRUWLQJ� � LWV�SURGXFWV��7KH�YDULDEOHV�ZLWK�WKH�KLJKHVW�GLVFULPLQDWRU\�SRZHU�DUH�WKH�VL]H�RI�WKH�ILUPV�DQG�WKH�SUHVHQFH�RI� IRUHLJQ� FDSLWDO��:LWKLQ� WKH� JURXS� RI� YDULDEOHV� WKDW� DQDO\VH� WKH� LQQRYDWLYH� EHKDYLRXU� FRQWUDFWLQJ�WHFKQRORJ\�VHUYLFHV�LV�WKH�PRVW�LPSRUWDQW�RQH�IROORZHG�E\�5	'�H[SHQGLWXUHV�E\�VDOHV�DQG�WKH�QXPEHU�RI�HQJLQHHUV�E\�WRWDO�HPSOR\PHQW��
7DEOH������*HQHUDO�PRGHO�

9DULDEOHV�LQ�WKH�HTXDWLRQ �M� (�7� :DOG JO 6LJ� H �M� &RUU��SDUFLDO (IHFWRV�0DUJLQDOHV ���6L]H ����� ����� ����� � ����� ����� ����� �����6L]H

� ������ ����� ���� � ����� ����� �����)RUHLJQ�&DSLWDO ����� ����� ����� � ����� ����� ����� �����6HFWRU� ����� � ����� �����6WUXFWXUDO�FKDUDFWHULVWLFV 3URGXFHUV� RI� WUDGLWLRQDO� FRQVXPHU�JRRGV ����� ����� ����� � ����� ������ ����� ���6XSSOLHUV� RI� WUDGLWLRQDO� LQWHUPHGLDWH�JRRGV��5HIHUHQFH�FDWHJRU\�6SHFLDOLVHG� VXSSOLHUV� RI� LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW ����� ����� ���� � ����� ����� ����� ��0DVV�SURGXFWLRQ�DVVHPEOHUV ����� ����� ���� � ����� ����� ����� ���5	'�EDVHG�VHFWRUV� ����� ����� ���� � ����� ����� ����� ���$FTXLVLWLRQ�RI�WHFKQRORJLHV 7HFKQLFDO�VHUYLFHV�IRU�5	' ����� ����� ����� � ����� ����� ����� ���
,QQRYDWLYH 5	'�H[SHQGLWXUHV�E\�VDOHV ����� ����� ���� � ����� ����� ����� �����(IIRUWV 1XPEHU� RI� HQJLQHHUV� E\� WRWDO�HPSOR\PHQW ����� ����� ����� � ����� ����� ����� �����1XPEHU�RI�QHZ�SURGXFWV ������ ����� ����� � ����� ����� ����� ������,QQRYDWLYH�UHVXOWV 3HUFHQWDJH�RI�VDOHV�UHODWHG�WR�LPSURYHG�SURGXFWV ������ ����� ���� � ����� ����� ����� ������3URGXFW�'LYHUVLILFDWLRQ ����� ����� ���� � ����� ����� ����� �����&RQVWDQW ������ ����� ����� � ����� ����� ����� ����*RRGQHVV�RI�ILW���// ������ � � �� �������VLJ� �����3VHXGR�U� 3HUFHQWDJH�RI�FRUUHFW�FODVVLILHG�FDVHV&R[�\�6QHOO ���� 1R�H[SRUWHUV ��1DJHONHUNH ���� ([SRUWHUV ��0F)DGGHQ ���� 7RWDO ��0F)DGGHQ�DGMXVWHG ���� 1 ����6RXUFH��RZQ�HVWLPDWLRQ�RQ�WKH�VXUYH\�,1(*,�&21&<7(*��������
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/RRNLQJ� WR� WKH� JRRGQHVV� RI� ILW� RI� WKH�PRGHO�ZH� REVHUYH� WKDW� WKH� SVHXGR�5�� LV� EHWZHHQ� ��� DQG� ���SHUFHQW�� ZKLFK� LV� D� YHU\� FRPPRQ� OHYHO� LQ� WKLV� NLQG� RI� VWXGLHV�� DQG� WKH� /RJ� OLNHOLKRRG� DQG� $� DUH�VDWLVIDFWRU\��0RUHRYHU� WKH�PRGHO� FODVVLILHV� ����RI� WKH� FDVHV�ZHOO�� 7R� DVVXUH� WKH� UREXVWQHVV� RI� WKH�PRGHOV�ZH�UHSHDWHG�WKH�HVWLPDWLRQ�VHYHUDO�WLPHV�UDQGRPO\�H[FOXGLQJ�����RI�WKH�FDVHV���(DFK�WLPH�ZH�IRXQG�D�VLPLODU�UHVXOW��WKH�VDPH�YDULDEOHV�ZHUH�VLJQLILFDQW�ZLWKRXW�FKDQJHV�LQ�WKHLU�UHODWLYH�LPSRUWDQFH�RU� WKHLU� VLJQ� ±SRVLWLYH� RU� QHJDWLYH� HIIHFWV��� ZLWK� RQO\� PLQRU� FKDQJHV� LQ� WKH� YDOXHV� RI� WKH� %HWDV��PDUJLQDO�HIIHFWV��FRUUHFWO\�FODVVLILHG�ILUPV�HWF��0RUHRYHU�ZH�UHSHDWHG�WKH�PRGHOV�H[FOXGLQJ�VRPH�RI�WKH� YDULDEOHV� UHODWHG� WR� LQQRYDWLYH� EHKDYLRXU�� :H� DOZD\V� IRXQG� VLPLODU� UHVXOWV� FRQILUPLQJ� WKH�LPSRUWDQFH�RI�WKH�VWUXFWXUDO�YDULDEOHV�DQG�WKH�LQIOXHQFH�RI�WKH�LQQRYDWLYH�RQ�H[SRUW�SUREDELOLW\��(YHQ�LQ�WKH�FDVH�ZKHUH��RQO\�WZR�YDULDEOHV�ZHUH�PDLQWDLQHG�RI�DFWLYLWLHV UHODWHG�WR�LQQRYDWLYH�EHKDYLRXU��RQH�IRU�WKH�LQQRYDWLYH�HIIRUW�DQG�WKH�RWKHU�IRU�WKH�SURGXFW�VWUDWHJ\��ZH�REWDLQHG�WKH�VDPH�FRQFOXVLRQV�
����� 5(675,&7('�³&219(17,21$/´�02'(/6$OWKRXJK� WKH� HVWLPDWLRQ� RI� D� ORJLVWLF� UHJUHVVLRQ� PRGHO� PHDQV� WKDW� DOO� WKH� LQWHUDFWLRQ� HIIHFWV� DUH�WDNHQ� LQWR� DFFRXQW�� ZH� FRQFHLYH� WKDW� WKH� VDPSOH� DV� D� ZKROH� FRXOG� VWLOO� EH� FRQVLGHUHG� DV��KHWHURJHQHRXV��7KHUHIRUH�ZH�UHSHDWHG�WKH�DQDO\VLV�IRU� WKH�PRUH�KRPRJHQHRXV�VXEVDPSOHV��$V�FDQ�EH�REVHUYHG�LQ�7DEOH������ZH�PDGH�HVWLPDWLRQV�±XVLQJ�WKH�VSHFLILFDWLRQ�RI�WKH�JHQHUDO�PRGHO� IRU����GLIIHUHQW�VXEVDPSOHV��:H�HVWLPDWHG�WKUHH�PRGHOV�IRU�VXEVDPSOHV�E\�VL]H��VPDOO��PHGLXP�DQG�ODUJH�VL]HG�ILUPV��� WKUHH�PRGHOV�E\�DJH��QHZ��PDWXUH�DQG�ROG�ILUPV��� WKUHH�PRGHOV�E\�SURSHUW\�VWUXFWXUH��LQGLYLGXDO� QDWLRQDO� ILUPV�� QDWLRQDO� ILUPV� EHORQJLQJ� WR� JURXSV� RU� KROGLQJV�DQG� ILUPV�ZLWK� IRUHLJQ�SDUWLFLSDWLRQ��� WKUHH� VHFWRUV� �WUDGLWLRQDO� FRQVXPHU�JRRGV�� VSHFLDOLVHG�VXSSOLHUV�DQG� WKRVH�EDVHG�RQ�5	'��� DQG�WZR�PRGHOV�FODVVLI\LQJ�WKH�ILUPV�EHWZHHQ�WKRVH�WKDW�XVHG�H[WHUQDO�VHUYLFHV�IRU�5	'��RU�HQJLQHHULQJ�DFWLYLWLHV��DQG�WKRVH�WKDW�GLG�QRW�XVH�WKLV�NLQG�RI�VHUYLFH��
/RRNLQJ� WR� WKH� VWUXFWXUDO� FKDUDFWHULVWLFV�� ZH� FDQ� REVHUYH� WKDW� PRVW� RI� WKHP� DUH� VWDWLVWLFDOO\�VLJQLILFDQW�LQ�DOPRVW�DOO�PRGHOV��6L]H�LV�D�VLJQLILFDQW�IDFWRU�IRU����RI�WKH�IRXUWHHQ�PRGHOV��H[FHSW�IRU�WKRVH�EDVHG�RQ�VXEVDPSOHV� WKDW� LQFOXGH�PDLQO\� ODUJH�HQWHUSULVHV� �WKH�VXEVDPSOHV�RI�IRUHLJQ�ILUPV��ODUJH� ILUPV� DQG� WKRVH� WKDW� FRQWUDFW� 5	'� VHUYLFHV�� DQG� IRU� WKH� VXEVDPSOH� RI� QHZ� ILUPV�� )RUHLJQ�FDSLWDO� LV� DQ�H[SODQDWRU\� IDFWRU� LQ�HDFK�RI� WKH�PRGHOV�DQG� WKH� VHFWRU� LV�RQO\� LQVLJQLILFDQW� LQ� WKUHH�VXEVDPSOHV�� ODUJH� ILUPV�� WKRVH�EHORQJLQJ� WR� D�QDWLRQDO�JURXSV�RU�KROGLQJV�DQG� WKH� VDPSOH� IRUHLJQ�ILUPV�� ,Q� IDFW� LQ� DOO� FDVHV�ZKHUH�ZH� DUH� WDONLQJ� DERXW� ODUJH� ILUPV�� WKLV�PHDQV� WKDW� DGYDQWDJHV� RI�EHLQJ�ODUJH�DUH�SHUVLVWHQW�DPRQJ�VHFWRUV�
7DNLQJ� LQWR� DFFRXQW� WKH� UROH� RI� LQQRYDWLYH� EHKDYLRXU� LQ� HDFK� RI� WKH�PRGHOV��ZH� FDQ� GHILQH� WKUHH�JURXSV�RI�PRGHOV��7KH�ILUVW�RQHV�DUH�WKRVH�PRGHOV�WKDW�UHIOHFW�VLPLODU�UHODWLRQVKLS�WR�WKRVH�IRXQG� LQ�WKH� JHQHUDO� PRGHO�� 7KLV� VLPLODULW\� PHDQV� WKDW� LQQRYDWLYH� HIIRUW� KDV� D� SRVLWLYH� HIIHFW� RQ� H[SRUW�SUREDELOLW\�DQG�DW�WKH�VDPH�WLPH�WKH�SURGXFW�RU�GLYHUVLILFDWLRQ�VWUDWHJ\��KLJK�OHYHO�RI�LQWURGXFWLRQ�RI�SURGXFWV��VDOHV�RI�LPSURYHG�SURGXFWV�RU�D�PXOWL�SURGXFW�VWUDWHJ\��KDV�D�QHJDWLYH�LPSDFW�RQ��H[SRUW�SUREDELOLW\��7KH� UHVXOWV� RI� WKH� JHQHUDO�PRGHOV�ZHUH� FRQILUPHG� E\� WKH� VXEVDPSOHV� RI� WKH�PHGLXP�VL]HG�ILUPV��WKH�WKUHH�VXEVDPSOHV�E\�DJH��IRU�WZR�RI�WKH�WKUHH�VXEVDPSOHV�IRU�VHFWRUV��WKH�WUDGLWLRQDO�FRQVXPHU� JRRGV� SURGXFHUV� DQG� WKH� VSHFLDOLVHG� VXSSOLHUV�� DQG� IRU� WKH� ILUPV� WKDW� FRQWUDFW� 5	'�VHUYLFHV��
�� 'XH� WR� WKH� OLPLWHG� QXPEHU� RI� ILUPV� IRU� WKH� RWKHU� VHFWRUV� LW� ZDV� LPSRVVLEOH� WR� FDUU\� RXW� VWDWLVWLFDOO\� DFFHSWDEOH�HVWLPDWLRQV��
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7KHVH�JURXSV�RI�ILUPV�FRQILUP�WKH�JHQHUDO�PRGHO�ZKHUH�D�KLJKHU�OHYHO�RI�LQQRYDWLYH�DFWLYLW LHV�LPSURYHV�H[SRUW�SUREDELOLW\�EXW�DW�WKH�VDPH�WLPH�WKH�ILUPV�KDYH�WR�VSHFLDOLVH��LQ�RQH�RU�RQO\�D�IHZ� SURGXFWV�� 7KLV� FRXOG� PHDQ� WKDW� LQ� WKRVH� ILUPV� LQQRYDWLRQ� LV� PRUH� RULHQWDWHG� WR� SURFHVV�LQQRYDWLRQ�WKDQ�WR�SURGXFW�UHODWHG�UHVHDUFK��DV�PHQWLRQHG�E\�g]oHOLN�7D\PD]��������
$�VHFRQG�JURXS�RI�PRGHOV�DUH�YHU\�FRQFLVH�RQHV�ZKHUH�RQO\�D�IHZ�YDULDEOHV�KDYH�VWDWLVWLFDOO\�VLJQLILFDQW� HIIHFWV�� WKHVH� EHLQJ� WKH� ODUJH� ILUPV� DQG� WKRVH� EHORQJLQJ� WR� QDWLRQDO� JURXSV� RU�KROGLQJV�� %RWK� VXEVDPSOHV� LQFOXGH� ILUPV�ZLWK� D� ODUJH DYHUDJH� VL]H�� 5HJDUGLQJ� WKH� VWUXFWXUDO�FKDUDFWHULVWLFV� LQ� WKH�VXEVDPSOH�RI� ODUJH�ILUPV�RQO\�³IRUHLJQ�FDSLWDO´�KDV�D�SRVLWLYH� LPSDFW�RQ�H[SRUWLQJ�� )RU� WKH� VXEVDPSOH� RI� ILUPV� EHORQJLQJ� WR� QDWLRQDO� JURXSV� VL]H� LV� DQ� H[SODQDWRU\�YDULDEOH�� ,Q� UHODWLRQ� WR� WKHLU LQQRYDWLYH� EHKDYLRXU�� ZH� IRXQG� D� UHPDUNDEOH� UHVXOW�� 1RW� MXVW��EHFDXVH� RQO\� RQH� YDULDEOH� ZDV� VWDWLVWLFDOO\� VLJQLILFDQW�� EXW� EHFDXVH� WKH\� UHIOHFW� WKH� RSSRVLWH�UHODWLRQVKLS� WR� WKDW� � IRXQG� LQ� WKH� JHQHUDO� PRGHO� DQG� WKH� PDMRULW\� RI� WKH� UHVWULFWHG� PRGHOV���:KHUH PRVW� RI� WKH� PRGHOV� VKRZ� WKDW� D� VWUDWHJ\� RI� SURGXFW� GLIIHUHQWLDWLRQ� DQG� SURGXFW�GHYHORSPHQW�LV�UHODWHG�WR�D�ORZHU�H[SRUW�SUREDELOLW\��IRU�WKH�ODUJH�ILUPV�ZH�IRXQG�WKH�FRQWUDU\��3RVVLEO\�WKLV�LV�GXH�WR�WKHLU�ILQDQFLDO�DQG�RUJDQLVDWLRQDO�SRZHU�ZLWK�ZKLFK�WKH\�FRXOG�FRPSHWH�RQ� WKH� LQWHUQDWLRQDO� PDUNHW� WKURXJK� D� GLYHUVLILFDWLRQ� VWUDWHJ\� ZKHUH� RWKHU� ILUPV� KDYH� WR�VSHFLDOLVH�WR�FRPSHWH�ZRUOG�ZLGH��7KH�VDPH�UHODWLRQVKLS�ZDV�IRXQG�IRU�WKH�ROG�ILUPV��IRU�WKRVH�ILUPV�EHORQJLQJ�WR�VFLHQFH�DQG�5	'�EDVHG�VHFWRUV��DQG�IRU�WKRVH�WKDW�GLG�QRW�FRQWUDFW�H[WHUQDO�5	'�VHUYLFHV��)RU� WKH�ROG� ILUPV�ZH�FRXOG�FRQVLGHU�D� VLPLODU� LQWHUSUHWDWLRQ�DV�DERYH��)RU� WKH�6FLHQFH� EDVHG�ILUPV�KRZHYHU��EHVLGHV�WKH�SUHVHQFH�RI�D�KLJK�QXPEHU�RI�ODUJH�ILUPV��HYHQ�IRU�WKH�VPDOO�DQG�PHGLXP�VL]HG�ILUPV�RI�WKLV�VHFWRU�WKH�LQYHQWLRQ�RI�QHZ�RU�LPSURYHG�SURGXFWV�LV�WKH�DLP�RI�WKHLU�DFWLYLW\��7KH�GHWHFWHG�UHODWLRQVKLS�LV�QRW�D�VXUSULVH�EHFDXVH�WKHLU�PDLQ�DFWLYLW\�LV�LPSURYHPHQW�RI�H[LVWLQJ�SURGXFWV�RU�LQYHQWLRQ�RI�QHZ�RQHV��7KH�IRUHLJQ�ILUPV� �ZKLFK�KDYH�D�UHODWLYHO\�ODUJH�VL]H�DQG�WKH�VDPH�ILQDQFLDO�DQG�RUJDQLVDWLRQDO�SRZHU�DV�WKH�ILUPV�EHORQJLQJ�WR�D�QDWLRQDO�JURXS� KDYH�D�VWUDWHJ\�RI�VSHFLDOLVDWLRQ��,Q�IDFW�WKH�KLJKHU�WKH�GLYHUVLILFDWLRQ�RI�WKHVH�ILUPV�WKH�KLJKHU�WKH�SRVVLELOLW\�WKDW�WKH\�DUH�RULHQWDWHG�WR WKH�GRPHVWLF�PDUNHW�ZKLOH�WKRVH�ZLWK�D�KLJK�VSHFLDOLVDWLRQ�LQ�RQH�VROHO\�SURGXFW�DUH�PRUH�RXWZDUGO\�RULHQWHG����
&RQFOXGLQJ��WKH�UHVWULFWHG�PRGHOV�GR�FRUUHFW�WKH�JHQHUDO�ILQGLQJV�LQ�UHODWLRQVKLS�WR�WKH�PDUNHW�RULHQWDWLRQ��GRPHVWLF�YHUVXV�IRUHLJQ�PDUNHWV� DQG�SURGXFW�VSHFLDOLVDWLRQ�RU�GLYHUVLILFDWLRQ��7KLV�LQGLFDWHV� WKDW� WKH� VWUDWHJ\� RI� SURGXFW� VSHFLDOLVDWLRQ� LPSURYHV� H[SRUW� SUREDELOLW\� IRU� PHGLXP�VL]HG�ILUPV��\RXQJHU�RU�PDWXUH� ILUPV�� LQGLYLGXDO�DQG�IRUHLJQ�ILUPV�DQG�WKRVH�EHORQJLQJ�WR� WKH�WUDGLWLRQDO� FRQVXPHU� JRRGV� RU� VSHFLDOLVHG� VXSSOLHUV�� :KLOH� ODUJH� ILUPV�� ROG� RQHV� DQG� WKRVH�EHORQJLQJ�WR�WKH�VFLHQFH�EDVHG�VHFWRUV�FRPELQH�D�GLYHUVLILFDWLRQ�RU�SURGXFW�RULHQWDWHG�VWUDWHJ\�ZLWK�WKHLU��ZD\�RI�FRPSHWLQJ��RQ�WKH�ZRUOG�PDUNHW
7KH�WKLUG�JURXS�PRGHOV�DUH�WKRVH�ZKLFK�LQFOXGH�VHYHUDO�YDULDEOHV�EXW�GR�QRW�FRQILUP�WKH�JOREDO�ILQGLQJV�RI�WKH�JHQHUDO�³FRQYHQWLRQDO´�PRGHO��
x 7KH� VXEVDPSOH� RI� VPDOO� ILUPV ZKHUH� WKH� SURGXFW� VWUDWHJ\� �GLYHUVLILFDWLRQ� YHUVXV�VSHFLDOLVDWLRQ��GRHV�QRW�SOD\�DQ\�UROH�LQ�H[SODLQLQJ�H[SRUW�SUREDELOLW\��3RVVLEO\�RQO\�D�IHZ�RI�WKH�VPDOOHVW�ILUPV��KDYH�D�ODUJH�QXPEHU�RI�SURGXFWV��x 7KH� VDPSOH� RI� IRUHLJQ� ILUPV GRHV� QRW� LQFOXGH� ±DV� DQ� H[SODQDWRU\� YDULDEOH� WKH� HIIRUWV� LQ�LQQRYDWLRQ�RU�XVH�RI�H[WHUQDO�5	'�VHUYLFHV��,Q�UHODWLRQ� WR� WKHLU� LQQRYDWLYH�EHKDYLRXU�WKH\�LQFOXGH� WKH�YDULDEOHV� UHODWHG� WR�SURGXFW� VWUDWHJ\�� � WKH� LQWHUSUHWDWLRQ�RI�ZKLFK�ZDV�SRLQWHG�RXW�DERYHx 7KH�VXEVDPSOH�RI�ILUPV�WKDW�EHORQJ�WR� WKH�VFLHQFH�EDVHG�VHFWRU DQG�WKH�JURXS�RI�ILUPV�WKDW�GR�QRW�FRQWUDFW�H[WHUQDO�5	'�VHUYLFHV VKRZV�WKDW�KLJKHU�LQQRYDWLYH�HIIRUWV�DUH�UHODWHG�WR�D�
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KLJKHU�H[SRUW�SUREDELOLW\�DQG� ±DV�PHQWLRQHG�DERYH� WKH�SURGXFW�VWUDWHJ\�RU�GLYHUVLILFDWLRQ�LV�SRVLWLYHO\�UHODWHG�WR�LWV�H[SRUW�EHKDYLRXU�����
�� ,17(535(7$7,21� $1'� &203$5,621� 2)� 285� 2:1� 5(68/76� :,7+�7+(�(;,67,1*�(03,5,&$/�(9,'(1&(
��� ,1752'8&7,21
7KHUH� LV� D� ULFK� OLWHUDWXUH� WKDW� DQDO\VHV� WKH� GHWHUPLQDQWV� RU� H[SODQDWRU\� IDFWRUV� RI� H[SRUW�SUREDELOLW\�RU�SURSHQVLW\��$�UHFHQW�VWXG\��(VWUDGD��������GHWHFWHG�RYHU����VWXGLHV�WKDW�DQDO\VH�WKLV� WRSLF� �DV� FDQ� EH� REVHUYHG� LQ� WKH WDEOHV� RI� $SSHQGL[� ,��� 0RVW� RI� WKRVH� DQDO\VHG� ZHUH�GHYHORSHG� FRXQWULHV� ����� DOWKRXJK� LQ� UHFHQW� \HDUV� D� QXPEHU� RI� VWXGLHV� ����� DOVR� DQDO\VHG�GHYHORSLQJ�FRXQWULHV��:LWKRXW��WKH�H[LVWHQFH�RI�VXFK�D�ULFK�YDULHW\�RI�VWXGLHV�D�FRPSDULVRQ�RI�WKH� UHVXOWV� LV� H[WUHPHO\� GLIILFXOW� DQG� ZH� FDQ� PHQWLRQ� VL[� PHDQ� SUREOHPV� EDVHG� RQ� WKH�GLIIHUHQFHV� EHWZHHQ�� WKH� NLQG� RI� FRXQWULHV� DQDO\VHG�� WKH� ZD\� RI� FRQFHSWXDOLVLQJ� LQQRYDWLYH�ILUPV�� WKH�GHSHQGHQW�YDULDEOH� XVHG�� WKH�PHWKRGRORJLFDO�GHVLJQ�RI� WKH� VWXGLHV�� WKH�GLYHUVLW\�RI�WKH� LQGHSHQGHQW� YDULDEOHV� XVHG� WR�PHDVXUH� WKH� VDPH�RU� VLPLODU� DVSHFWV� DQG� WKH� W\SH� RI� ILUPV�LQFOXGHG�LQ�WKH�PRGHO��
)LUVW�RI�DOO�WKH�HFRQRPLF�UHDOLW\�RI�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV�LV�WRWDOO\�GLIIHUHQW��(YHQ�WKH� VWXGLHV� WKDW� DQDO\VH� WKH�GHYHORSLQJ� FRXQWULHV� FDQ�QRW� DOZD\V�EH�FRPSDUHG�GLUHFWO\�GXH� WR�WKH� GLIIHUHQFHV� EHWZHHQ� WKH� FRXQWULHV¶� FKDUDFWHULVWLFV��� )RU� H[DPSOH� WKH� SUHVHQFH� RI� IRUHLJQ�ILUPV� LV�KDUGO\�DQDO\VHG�ZLWKLQ� WKH�VWXGLHV�RI�GHYHORSHG�FRXQWULHV��ZKHUHDV� LQ� WKH�GHYHORSLQJ�FRXQWULHV� LW� LV� RQH� RI� WKH�PRVW� LQIOXHQWLDO� IDFWRUV��7KH�GLIIHUHQFHV� LQ� WKH� LQWHUSUHWDWLRQ�RI� WKH�HPSLULFDO� UHVXOWV� EHWZHHQ� GHYHORSHG� DQG� GHYHORSLQJ� FRXQWULHV� GR� QRW� RQO\� GHSHQG� XSRQ� WKH�GRPLQDQW� SRVLWLRQ� RI� WKH� GHYHORSHG� FRXQWULHV� LQ� WKH� ZRUOG� PDUNHW� DQG� WKHLU� SROLWLFDO� DQG�HFRQRPLFDO�SRZHU�� WKH\�DUH� �DOVR�GXH� WR� WKH�GLIIHUHQW�FRQFHSWV�RI� WKH�³LQQRYDWLYH�HQWHUSULVH´��ZKLFK�FDQ�EH�FRQVLGHUHG�DV�D�VHFRQG�SUREOHP�LQ�FRPSDULQJ�WKH�RXWFRPH�RI�WKH�VWXGLHV��
$�WKLUG�SUREOHP�LQ�FRPSDULQJ�WKH�GLIIHUHQW�VWXGLHV�LV�WKH�XVH�RI�WKH�GHSHQGHQW�YDULDEOH��6RPH�VWXGLHV�XVH�H[SRUW�SURSHQVLW\� �H�J�� WKH�H[SRUWV�DV�D�SHUFHQWDJH�RI� WKH� WRWDO�VDOHV��ZKLOH�RWKHUV�XVH� WKH�SUREDELOLW\�RI�H[SRUWLQJ��,W� LV�GLIILFXOW�WR�GHFLGH�ZKLFK�RI�WKH�WZR�LQGLFDWRUV�ZRXOG�EH�EHWWHU�� 8VLQJ� WKH� SUREDELOLW\� RI� H[SRUWLQJ� PHDQV� WKDW� \RX� FKDUDFWHULVH� WKH� ILUPV� WKDW� KDYH� D�PLQLPXP� RI� H[SRUW� DFWLYLW\� DV� FRPSHWLWLYH�� ,I� \RX� XVH� WKH� H[SRUW� SURSHQVLW\� \RX� HYHQ�GLVFULPLQDWH�EHWZHHQ�WKH�H[SRUWLQJ�ILUPV�LQGLFDWLQJ�WKDW�ILUPV�ZLWK�D�KLJKHU�H[SRUW�SURSHQVLW\�DUH�PRUH�FRPSHWLWLYH��,Q�WKLV�SDSHU�ZH�XVH�SUREDELOLW\�RI�H[SRUWLQJ�EHFDXVH�ZH�FRQVLGHU�WKDW�D�ILUP�±LQ�D�QRQ�ERUGHU� UHJLRQ� OLNH�*XDQDMXDWR� WKDW�FDQ�FRPSHWH�RQ�WKH�LQWHUQDWLRQDO�PDUNHW� ±ZLWK� LWV� KLJK� UHTXLUHPHQWV� RI� SULFH� DQG� TXDOLW\� LV� FOHDUO\�PRUH� FRPSHWLWLYH� WKDQ�FRPSDUDEOH�ILUPV� WKDW�DUH�QRW�DEOH� WR�FRPSHWH� LQWHUQDWLRQDOO\��:H�DUH�QRW�FRQYLQFHG�DERXW� WKH� IDFW� WKDW�D�KLJKHU�H[SRUW�SURSHQVLW\�RI�D�FHUWDLQ�ILUP�FDQ�EH�LQWHUSUHWHG�DV�D�PRUH�FRPSHWLWLYH�SRVLWLRQ�RI�WKDW�ILUP���
�� )RU� H[DPSOH� WKH� H[SRUW� EHKDYLRXU� RI� GHYHORSLQJ� FRXQWULHV� ZLWK� VSHFLDO� UHODWLRQVKLSV� WR� VRPH� GHYHORSHG�FRXQWULHV� GXH� WR� WKHLU� KLVWRULFDO� UHODWLRQV� RU� SUR[LPLW\� �VXFK� DV�0H[LFR� YHUVXV� 86$�� WKH� /DWLQ� $PHULFDQ�FRXQWULHV� ZLWK� WKHLU� IRUPHU� FRORQLDO� �6SDLQ�� 3RUWXJDO� RU� ,WDO\� RU�0RURFFR� DQG� 7XUNH\�ZLWK� WKH� (XURSHDQ�8QLRQ��FDQ�QRW�EH�FRPSDUHG�ZLWK�FRXQWULHV�OLNH�*KDQD��0DXULWLXV�RU�&KLQD��$OVR�GLIIHUHQW�DUH�WKH�VWXGLHV�WKDW�DQDO\VH�WKH�WUDQVLWLRQ�FRXQWULHV�RI�WKH�IRUPHU�(DVWHUQ�(XURSHDQ�FRPPXQLVW�FRXQWULHV���� )RU�H[DPSOH�ILUP�³$´�ZKLFK��KDV�D�ORZHU�H[SRUW�SURSHQVLW\�EXW�D�KLJKHU�PDUNHW�VKDUH�LQ�WKH�QDWLRQDO�PDUNHW�LV�OHVV�FRPSHWLWLYH�WKDQ�ILUP�³%´�ZLWK�D�KLJKHU�H[SRUW�OHYHO��7KLV�PD\��MXVW�EH��GXH�WR�WKH�IDFW�WKDW��WKH�VXFFHVV�RI�ILUP�³$´�FRPSHWLQJ�ZLWK�³%´�RQ�WKH�QDWLRQDO�PDUNHW�FRXOG�EH�WKH�FDXVH�RI�D� ORZHU�H[SRUW�SURSHQVLW\��7KLV�



KWWS���ZZZ�XFP�HV�EXFP�FHH�LDLI'RFXPHQWR�GH�7UDEDMR�Q����

��

7KH�IRUPHU�SUREOHP�OHDGV�XV�GLUHFWO\�WR�DQRWKHU�SUREOHP�ZKLFK�FRPSOLFDWHV�FRPSDUDELOLW\��WKH�XVH� RI� GLIIHUHQW� HFRQRPHWULF� PHWKRGV�� 7KH� FKDUDFWHU� RI� WKH� GDWD� OLPLWV� WKH� XVH� RI� GLIIHUHQW�PHWKRGV��7KH�VWXG\� WKDW�XVHV� WKH�SUREDELOLW\�DV�DQ� LQGLFDWRU�RI�FRPSHWLWLYHQHVV�XVHV�GLIIHUHQW�NLQGV� RI� ORJLVWLF� UHJUHVVLRQ� PRGHOV�� ZKLOH� WKH� H[SRUW� SURSHQVLW\� LPSOLHV� WKH� XVH� RI� 72%,7�PRGHOV�� 7KH� XVH� RI� YDULRXV� W\SHV� RI� LQVWUXPHQWV� PHDQV� WKDW� ZH� DUH� QRW� DOZD\V� VXUH� WKDW�GLIIHUHQFHV�EHWZHHQ�GLYHUJHQW� VWXGLHV� DUH�EDVHG�RQ� UHDOLW\� RU� HPSLULFDO� VHWWLQJ�RU�GHSHQGV�RQ�WKH�GLIIHUHQFHV LQ�WKH�DQDO\WLFDO�LQVWUXPHQWV�RI�WKH�GHSHQGHQW�YDULDEOH�
)LIWKO\��WKH�UHYLVLRQ�RI�DOPRVW�ILIW\�VWXGLHV�RQ�WKH�VXEMHFW��FODVVLILHG�LQ�DQQH[�,����VKRZV�XV�WKH�XVH�RI� D� ODUJH� QXPEHU� RI� YDULDEOHV� XVHG� DV� DQ� LQGLFDWRU� IRU� LQQRYDWLYH� EHKDYLRXU�� 7KH� GLIIHUHQW�RXWFRPHV�FDQ�DOVR�EH�UHODWHG�ZLWK�WKH�XVH�RI�GLIIHUHQW�H[SODQDWRU\�YDULDEOHV�WKDW�SUHVXPDEO\�UHIHUV�WR� WKH� VDPH� DVSHFWV�� PRUHRYHU�� WKH� VDPH� YDULDEOHV� DUH� VRPHWLPHV� LQWHUSUHWHG� GLIIHUHQWO\� E\�GLIIHUHQW�DXWKRUV��
$�ILQDO�LPSRUWDQW�PDLQ�SUREOHP�UHODWHG�WR�WKH� FRPSDULVRQ�RI�WKH�H[LVWLQJ�HPSLULFDO�HYLGHQFH�±WKH� ILIWK�SUREOHP� UHIHUV� WR� WKH�H[DFW� W\SH� RI� ILUPV�LQFOXGHG� LQ� WKH�DQDO\VLV��7KHUH�DUH�FHUWDLQ�GLIIHUHQFHV�LQ�WKH�XVH�RI�WKH�VDPSOHV�RI�ILUPV���1RW�RQO\�DUH�WKHUH�GLIIHUHQFHV�LQ�WKH�VL]H�RI�WKH�DQDO\VHG�ILUPV�EXW�DOVR�VHFWRUDO�GLIIHUHQFHV��7KH�LPSRUWDQFH�RI�WKLV�SUREOHP�ZDV�PDGH�FOHDU�E\�RXU� RZQ� HVWLPDWLRQV� RI� WKH� UHVWULFWHG�PRGHOV�ZKHUH� WKH� HVWLPDWLRQV� EDVHG� RQ� FHUWDLQ� W\SH� RI�ILUPV�UHIOHFWHG�GLIIHUHQW�HPSLULFDO�UHVXOWV�
$OO�WKRVH�SUREOHPV�PHDQ�WKDW�WKHUH�DUH�RQO\�D�IHZ�VWXGLHV�WKDW�FDQ�EH�FRQVLGHUHG�DV�VLPLODU��,Q�WKLV�UHYLVLRQ�ZH�DQDO\VH�EDVLFDOO\�WKH�VWXGLHV�RI�WKH�GHYHORSLQJ�FRXQWULHV�WR�FRPSDUH�WKHP�ZLWK�WKH�0H[LFDQ�RQH�
��� 6758&785$/�&+$5$&7(5,67,&6�2)�7+(�),506
%HIRUH�FRPPHQWLQJ�RQ�WKH�LQIOXHQFH�RI�LQQRYDWLYH�DFWLYLWLHV�RQ�H[SRUW�EHKDYLRXU�ZH�UHIHU�ILUVW�WR� WKH� VR�FDOOHG� VWUXFWXUDO� FKDUDFWHULVWLFV� �VL]H�� SUHVHQFH�RI� IRUHLJQ�FDSLWDO�� VHFWRU��DJH��RI� WKH�ILUPV�DQG�WKHLU�FRUUHODWLRQ�ZLWK�H[SRUW�EHKDYLRXU��7KH�LQFOXVLRQ�RI�WKHVH�FKDUDFWHULVWLFV�LQ�WKH�PRGHO LV� YHU\� LPSRUWDQW� WR� LVRODWH� WKH� SRVVLEOH� HIIHFW� RI� LQQRYDWLYH� EHKDYLRXU� RQ� H[SRUW�EHKDYLRXU�IURP�RWKHU�FDXVHV�����
7KH� VL]H RI� WKH� ILUPV� LV� SUREDEO\� WKH� PRVW� DQDO\VHG� YDULDEOH�� ,Q� DOPRVW� DOO� VWXGLHV� WKH� GDWD�LQGLFDWHV�WKDW�WKH�ODUJHU�WKH�ILUP�WKH�KLJKHU�WKH�H[SRUW�SUREDELOLW\��)URP�WKH����VWXGLHV�DQDO\VHG�LQ�(VWUDGD��������RQO\�WKH�VWXG\�E\�2EEHQ�0DJJDOXOD��������DQDO\VLQJ�RQO\�PLFUR�HQWHUSULVHV�GLG� QRW� ILQG� D� VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS���� /DUJHU� ILUPV� KDYH� VFDOH� DGYDQWDJHV� WKDW�

SURSHQVLW\�GHSHQGV�QRW�RQO\�RQ�\RXU�H[SRUWV�EXW�DOVR�RQ�WKH�VDOHV�RQ�WKH�QDWLRQDO�PDUNHW��)RU�H[DPSOH�LI�\RX�LQFUHDVH�\RXU GRPHVWLF�VDOHV��JDLQLQJ�FRPSHWLWLYLW\� WKH�H[SRUW�SURSHQVLW\�ZLOO�GLPLQLVK��7KLV�IDFW�RQFH�DJDLQ�PDNHV�FOHDU�WKH�PHWKRGRORJLFDO�SUREOHP���2Q�WKH�RWKHU�KDQG���H[SRUW�SUREDELOLW\�FRXOG�DOVR�EH�LQIOXHQFHG�E\�WKH�DG�KRF�H[SRUWHUV�RU�E\�WKH�SUDFWLFH�RI�GXPSLQJ��%RWK�IDFWRUV�DUH�QRW�UHODWHG�WR�WKH�FRPSHWLWLYH�FDSDFLW\�RI�WKH�ILUP��� $OWKRXJK�VRPH�DVVLJQPHQWV�RI�WKH�FODVVLILFDWLRQ�FRXOG�EH�FULWLFLVHG�ZH�KDYH�WR�EHDU�LQ�PLQG�WKDW�WKH�VWXGLHV�GR�QRW�DOZD\V�JLYH�WKH�H[DFW�GHVFULSWLRQ�RI�WKH�YDULDEOHV��7KHUHIRU�ZH�XVHG�WKH�LQWHUSUHWDWLRQ�JLYHQ�E\�WKH�DXWKRUV���� )RU�H[DPSOH��XVLQJ�WKH�VHFWRU�DV�D�FRQWURO�YDULDEOH��ZH�PDGH�LW�FOHDU�WKDW�WKH�KLJKHU�H[SRUW�SUREDELOLW\�RI�KLJKO\�LQQRYDWLYH�ILUPV�LV�QRW�RQO\�H[SODLQHG�E\�VHFWRUDO�GLIIHUHQFHV��� %DVLOH�� ����� XVHV� WKUHH� VXEVDPSOHV� �GDWD� RI� ������ ����� DQG� ������ DQG� RQO\� LQ� WKH� FDVH�ZKHUH� KH� LQFOXGHV�YDULDEOHV� UHODWHG� WR� LQQRYDWLYH� DFWLYLWLHV� LQ� WKH�PRGHO� IRU� RQH�RI� WKHP� LV� VL]H�QRW� D� VLJQLILFDQW� H[SODQDWRU\�
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WKH\� FDQ� H[SORLW� RQ� WKH�ZRUOG�PDUNHW� �6M|KROP���������0RUHRYHU� WKH� UHODWLRQVKLS� �LQVWHDG�RI�EHLQJ�OLQHDU� VHHPV�WR�KDYH�DQ�LQYHUWHG�³8´�VKDSH´��7KH�ILUPV�QHHG�D�PLQLPXP�VL]H� ±SUREDEO\�UHODWHG� WR� WKH� ULVNV�� GLIILFXOWLHV� DQG� FRVWV�� QRW� RQO\� LQ� ILQDQFLDO� UHVRXUFHV� EXW� DOVR LQ�+XPDQ�&DSLWDO��RI�IRUHLJQ�WUDGH� WR�EHFRPH�DQ�H[SRUWLQJ�HQWHUSULVH��+RZHYHU�RQFH�WKH�ILUP�UHDFKHV�D�FHUWDLQ� VL]H� PRUH� DGYDQFHG� ZD\V� RI� LQWHUQDWLRQDOLVDWLRQ� FRXOG� EH� IROORZHG�� VXFK� DV� GLUHFW�IRUHLJQ�LQYHVWPHQWV��7KLV�QRQ�OLQHDU�UHODWLRQVKLS�ZDV�DOVR�IRXQG�LQ�RXU�RZQ�UHVXOWV� �SUHVHQWHG�LQ�WKH�SUHYLRXV�VHFWLRQ� DV�LQ�WKH�UHVW�RI�WKH�VWXGLHV�DQDO\VLQJ�WKLV�DVSHFW��7ZR�FRPPHQWV�FDQ�EH�PDGH��)LUVW��IRU�WKH�GHYHORSLQJ�FRXQWULHV�ZH�IRXQG�RQO\�WZR�VWXGLHV�WKDW�DQDO\VHG�WKH�QRQ�OLQHDU�UHODWLRQVKLS�EHWZHHQ�VL]H�DQG�H[SRUW�SUREDELOLW\��$�VHFRQG��PRUH�LPSRUWDQW�UHPDUN��LV�WKDW�WKH�VWXGLHV� RI� WKH� GHYHORSLQJ� FRXQWULHV� WKDW� XVH� H[SRUW� SURSHQVLW\� DV� DQ� LQGLFDWRU� IRU�FRPSHWLWLYHQHVV� SUHVHQW� FRQWUDGLFWRU\� UHVXOWV���� 7KLV� VKRZV� WKH� GLIILFXOW\� RI� FRPSDULQJ� WKH�HPSLULFDO� UHVXOWV� EDVHG� RQ� GLIIHUHQFHV� LQ� WKH� GHSHQGHQW� YDULDEOH� �H�J� H[SRUW� SURSHQVLW\� YV�SUREDELOLW\���
2QO\�D�IHZ�VWXGLHV�HVWLPDWH�WKH�PRGHOV�LQ�VXEVDPSOHV�RI�PRUH�KRPRJHQHRXV�JURXSV�RI�ILUPV��$V�ZH� FRXOG� REVHUYH� LQ� WKH� UHVWULFWHG�PRGHOV� VL]H�ZDV� D� VLJQLILFDQW� YDULDEOH� IRU�PRVW� RI� WKH�VXEVDPSOHV� ZH� VWXGLHG�� $V� LQ� WKH� IHZ� VWXGLHV� WKDW� DOVR� DQDO\VHG� VXEVDPSOHV� E\� VHFWRUV��6M|KROP��������9DQ�'LMN��������5DXW��������WKH�GDWD�LQ�RXU�VWXG\�DOVR�FRQILUP�WKH�UROH�RI�VL]H�LQ�PRVW�RI�WKH�VHFWRUV��+RZHYHU��WKH�VXEVDPSOH�E\�VL]H LQGLFDWHV�WKDW�HYHQ�ZLWKLQ�WKH�JURXS�RI�VPDOO� RU� PHGLXP� VL]HG� ILUPV� ³VL]H´� LV� VWLOO� DQ� LPSRUWDQW� H[SODQDWRU\� YDULDEOH� �6HH� DOVR�(VWUDGD�+HLMV�������\�(VWUDGD��������
'LIIHUHQW� DGYDQWDJHV� RI� WKH� VL]H� RI� WKH� ILUPV� LQ� FRPSHWLQJ� RQ� WKH� LQWHUQDWLRQDO� PDUNHW� D UH�PHQWLRQHG�� RUJDQLVDWLRQDO� DQG� ILQDQFLDO� FDSDFLW\�� SRZHU� WR� QHJRWLDWH� DQG� PDUNHW� SRZHU��=KDR�=RX���������VFDOH�DGYDQWDJHV��6M|KROP��������3DWLEDQGOD���������WKHLU�PDUNHW�SRZHU�LQ�WKH� SURWHFWHG� QDWLRQDO� PDUNHWV� �.XPDU�6LGGKDUWDQ�� ������ 9DQ� 'LMN�� ������� 6PDOO� ILUPV�KRZHYHU� GR� QRW� UHDFK� WKH� FULWLFDO� PDVV� WR� REWDLQ� VXIILFLHQW� VFDOH� DGYDQWDJHV� DQG� WR� H[FHHG�WUDQVDFWLRQ� FRVWV� �WHUPV� RI� SD\PHQWV�� FRVWV� RI� UHSUHVHQWDWLRQ� LQ� RWKHU� SDUWV� RI� WKH� ZRUOG��H[FKDQJH�UDWHV��WUDQVSRUW�FRVWV�HWF��������
5HJDUGLQJ�WKH�DJH�RI�WKH�ILUP��WKH�H[LVWLQJ�HPSLULFDO�GDWD�RIIHU�YHU\�FRQIXVLQJ�LQIRUPDWLRQ��)RU�ERWK� W\SHV� RI� FRXQWULHV� ±GHYHORSHG� YHUVXV� GHYHORSLQJ� RQHV� WKH� HPSLULFDO� OLWHUDWXUH� UHIOHFWV�GLIIHUHQW�HIIHFWV��SRVLWLYH��QHJDWLYH�RU�QRQ�VLJQLILFDQW�HIIHFWV��VR�ZH�FDQ�QRW�JLYH�D�FOHDU�DQVZHU�DERXW� WKH� UHODWLRQVKLS�EHWZHHQ�DJH�DQG�H[SRUW�EHKDYLRXU�� �)RU� WKH�FDVH�RI�*XDQDMXDWR�ZH�GLG�QRW� ILQG�DQ\�HYLGHQFH�WKDW�UHODWHG�WKH�DJH�RI� WKH�ILUP�ZLWK� LWV�H[SRUW�EHKDYLRXU��%DVHG�RQ�WKH�OLWHUDWXUH��ZH�H[SHFWHG�VXFK�D�UHODWLRQVKLS�IRU�WKH�VXEVDPSOHV�IRU�VPDOO�DQG�IRU�PHGLXP�VL]HG�ILUPV�RU�IRU�VRPH�VHFWRUV� �DV�UHIOHFWHG�LQ�WKH�VWXG\�RI�9DQ�'LMN���������DQG�6M|KROP��������� �EXW� DOVR� LQ� WKH� UHVWULFWHG�PRGHOV� UHODWHG� WR� WKH� FDVH� RI�*XDQDMXDWR� WKH� DJH� YDULDEOH� ZDV� QRW�VLJQLILFDQW��
%HLQJ� SDUW� RI D� IRUHLJQ� JURXS� RU� KROGLQJ� ±HVSHFLDOO\� LQ� WKH� FDVH� RI� PRGHVWO\� GHYHORSHG�FRXQWULHV� LV�UHODWHG�WR� WKH�ILUPV��SRVLWLRQ�LQ�WKH�SURGXFWLRQ�FKDLQ��7KH�OLWHUDWXUH�LV�QRW�WRWDOO\�FRQFOXVLYH� DERXW� WKH� HIIHFW� RI� IRUHLJQ� SDUWLFLSDWLRQ� LQ� WKH� ILUP�RQ� LWV� H[SRUW� SUREDELOLW\��7KH�VWXGLHV� WKDW� DQDO\VH� GHYHORSHG� FRXQWULHV� RIIHU� GLYHUVH� UHVXOWV�� DOWKRXJK� WKH� UHVXOWV� EDVHG� RQ�HPSLULFDO�GDWD�LQ�GHYHORSLQJ�FRXQWULHV�VHHP�WR�EH�PRUH�LGHQWLFDO��$V�FDQ�EH�VHHQ�LQ�7DEOH���DQG�

YDULDEOH���� 7ZR�VWXGLHV��.XPDU�6LGGKDUWDQ���������DQG�9DQ�'LMN����������UHIOHFW�WKH�LQYHUWHG�8�DOWKRXJK�:LOOPRUH��������DQG�3DWLEDQGOD��������IRXQG�D�QRUPDO�8�UHODWLRQVKLS�
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$SSHQGL[����HLJKW�RI�WKH�WHQ�VWXGLHV�LQGLFDWH�WKDW�WKH�RZQHUVKLS�VWUXFWXUH�RI�WKH�ILUP�VHHPV�WR�KDYH� DQ� HIIHFW� RQ� H[SRUW� SUREDELOLW\��$V� LQ� RXU� RZQ� HPSLULFDO� UHVXOWV� ±FRQILUPHG� LQ� DOO� WKH�UHVWULFWHG� VDPSOHV� WKH\� LQGLFDWH� WKDW� ILUPV� ZLWK� IRUHLJQ� FDSLWDO� GR� KDYH� D� KLJKHU� H[SRUW�SUREDELOLW\� WKDQ� WKRVH� ZLWK� H[FOXVLYHO\� QDWLRQDO� FDSLWDO�� 6R� LW� VHHPV� WKDW� WKH� UROH� RI� IRUHLJQ�SDUWLFLSDWLRQ�LV�PXFK�PRUH�LPSRUWDQW�IRU�GHYHORSLQJ�FRXQWULHV�WKDQ�IRU�GHYHORSHG�RQHV��7KLV�LV�ORJLFDO� WDNLQJ� LQWR� DFFRXQW� WKDW� PXOWLQDWLRQDOV� RI� WKH� GHYHORSHG� FRXQWULHV� ORFDWH� WKHLU�SURGXFWLRQ�DFWLYLWLHV�±RI�SURGXFWV�RULHQWDWHG�WR�WKH�LQWHUQDWLRQDO�PDUNHW� LQ�ORZ�ZDJH�FRXQWULHV��)RU� WKH�0H[LFDQ� FDVH� ZH� FRXOG� DVVXPH� DQ� LPSRUWDQW� UROH� IRU� LWV� WHUULWRULDO� SRVLWLRQ� DQG� LWV�LQFOXVLRQ�LQ�WKH�IUHH�WUDGH�DUHD��7/&$1�DJUHHPHQW���7KLV�PHDQV�WKDW�D�ODUJH�QXPEHU�RI�1RUWK�$PHULFDQ�ILUPV�LQYHVW�LQ�0H[LFR��GXH�WR�LWV�ORZ�ZDJHV� ZLWK�WKH�DLP�RI�H[SRUWLQJ�WKH�SURGXFWV�WR�WKHLU�KRPH�PDUNHW��,Q�DQ\�FDVH�LQ�RXU�GDWD�ZH�GR�QRW�KDYH�WKH�SUREOHP�RI�WKH�ERUGHU�HIIHFW�EHFDXVH�*XDQDMXDWR�LV�LQODQG�LQ��0H[LFR��
,Q�RXU�VDPSOH� WKH�IRUHLJQ�ILUPV�KDYH�D�KLJK�SHQHWUDWLRQ�UDWH� LQ�WKH�VFDOH�EDVHG�VHFWRU�RI�PDVV�SURGXFWLRQ� DVVHPEOHUV� DQG� VSHFLDOLVHG� VXSSOLHUV� RI� LQWHUPHGLDWH� JRRGV� DQG� HTXLSPHQW� DQG� D�ORZ� SUHVHQFH� LQ� SURGXFHUV� RI� WUDGLWLRQDO� FRQVXPHU� JRRGV�� +RZHYHU� RXU� UHVWULFWHG� VHFWRUDO�VDPSOHV� �DV� LQ� WKH�VWXGLHV�RI�6M|KROP������� �� DQG�9DQ�'LMN��������� GR�FRQILUP�WKH�UROH�RI�IRUHLJQ� SDUWLFLSDWLRQ� LQ� UHODWLRQ� WR� H[SRUW� SUREDELOLW\�� $OWKRXJK� .XPPDU�6LGGKDUWDQ� �������RQO\�IRXQG�WKLV�UHODWLRQVKLS�LQ�RQH�RI�WKH����DQDO\VHG�LQGXVWULHV��
1RW� DOO� NLQGV� RI� SURGXFWV� FDQ� EH� WUDGHG� IUHHO\� RQ� WKH� LQWHUQDWLRQDO�PDUNHW� VR� GLIIHUHQFHV� LQ�H[SRUW� SUREDELOLW\� FDQ� EH� H[SODLQHG� RIWHQ� E\� GLIIHUHQFHV� LQ� WKH� VHFWRUV� WKH� ILUP� EHORQJV� WR��6RPH�VWXGLHV�GHFLGHG�GLUHFWO\� WR�DQDO\VH�RQO\�VXEVDPSOHV�E\�VHFWRU�ZKLOH�D�IHZ�RWKHU�VWXGLHV�LQFOXGH� WKH� VHFWRU� DV� DQ� LQGHSHQGHQW� YDULDEOH� �=KDR�/L�� ������ %DVLOH�� ������ (VWUDGD�+HLMV������������� EXW� DOO� RI� WKHP� ILQG� FOHDU� GLIIHUHQFHV�� %DVLOH�� ����� ±XVLQJ� WKH� VDPH� VHFWRUDO�DJJUHJDWLRQ�DV�ZH�GLG�LQ�WKLV�SDSHU��EDVHG�RQ�3DYLWW������� IRXQG�D�KLJKHU�H[SRUW�SUREDELOLW\�IRU�ILUPV� EHORQJLQJ� WR� WKH� VHFWRUV� GRPLQDWHG� E\� VSHFLDOLVHG� VXSSOLHUV� �H�J�� HTXLSPHQW� DQG�PDFKLQHV��DQG�WUDGLWLRQDO�RU�VXSSOLHU�GRPLQDWHG�VHFWRUV��H�J��IRRWZHDU��FORWKLQJ�IRRG�HWF����:H�DOVR�SRLQWHG�RXW�VHFWRUDO�GLIIHUHQFHV�LQ�ZKLFK�WKH�PRVW�H[SRUW�RULHQWDWHG�VHFWRU�LV�WKH�WUDGLWLRQDO�FRQVXPHU� JRRGV� VHFWRU� DQG� WKH� VFDOH� DVVHPEOHUV�� VKRZLQJ� WKH� KLJKHVW� VWDQGDUGLVHG� EHWD�FRHIILFLHQWV� LQ�FRPSDULVRQ�ZLWK� WKH�VXSSOLHUV�RI� WUDGLWLRQDO� LQWHUPHGLDWH�JRRGV� �� ZKLFK�LV� WKH�VHFWRU�ZLWK�WKH�ORZHVW�H[SRUW�SUREDELOLW\��RQO\������%DVHG�RQ�WKH�H[SORUDWRU\�DQDO\VLV �� ZH�FDQ�SRLQW�RXW� WKDW� WKH� VHFWRU�RI�SURGXFHUV�RI� WUDGLWLRQDO�FRQVXPHU�JRRGV�DQG� WKH�PDVV�SURGXFWLRQ�DVVHPEOHUV� UHIOHFW� DQ� H[SRUW� SUREDELOLW\� RI� ��� DQG� ��� SHUFHQW� UHVSHFWLYHO\� DQG� WKH� VHFWRUV� RI�VSHFLDOLVHG� VXSSOLHUV� RI� LQWHUPHGLDWH� JRRGV�� WKH� SURGXFHUV� RI� HTXLSPHQW� DQG� WKH�5	'�EDVHG�VHFWRUV� KDYH� D� H[SRUW� SUREDELOLW\� RI� DOPRVW� ����� :KLOH� WKH� SURGXFHUV� RI� WUDGLWLRQDO�LQWHUPHGLDWH� JRRGV� KDYH� DQ� H[SRUW� SUREDELOLW\� RI� RQO\ ���� 'XH� WR� WKHVH� GLIIHUHQFHV� WKH�LQFOXVLRQ�RI�WKH�VHFWRU�DV�D�FRQWURO�YDULDEOH�LQ�RXU�ORJLVWLF�UHJUHVVLRQ�PRGHO�LV�YHU\�LPSRUWDQW�������,1129$7,9(�%(+$9,285$V�DOUHDG\�PHQWLRQHG��WKH�³JHQHUDO�PRGHO´��WDEOH����VKRZV�XV�WKDW�D�KLJKHU�LQQRYDWLYH�LQWHQVLW\LQFUHDVHV�H[SRUW�SUREDELOLW\��$OVR�WKH�DFTXLVLWLRQ�RI�H[WHUQDO� WHFKQRORJLHV�RU�NQRZOHGJH� �LQ� WKLV�FDVH� PHDVXUHG� E\� FRQWUDFWLQJ� H[WHUQDO� VHUYLFHV� UHODWHG� WR� LQQRYDWLRQ� KDV� D� SRVLWLYH� HIIHFW� RQ�
�� )RU� PRVW� VHFWRUV� ���� RI� ��� LQGXVWULHV�� WKH\� IRXQG� D� SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� IRUHLJQ� SDUWLFLSDWLRQ� DQG�H[SRUWLQJ��� 8VHG�DV�WKH�UHIHUHQFH�FDWHJRU\�LQ�WKH�HVWLPDWLRQ�RI�WKH�PRGHO�� 6HH�IRRWQRWH��
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H[SRUW� SUREDELOLW\�� 1HYHUWKHOHVV�� D� QHJDWLYH� HIIHFW� ZDV� IRXQG� LQ� UHODWLRQ� WR� WKH� YDULDEOHV� WKDW�LQGLFDWH�WKH�UHVXOWV�RI�LQQRYDWLYH�DFWLYLWLHV��
7KH�LQQRYDWLYH�HIIRUW,Q�RXU�VWXG\�ZH�IRXQG�D�SRVLWLYH�HIIHFW�EHWZHHQ� LQQRYDWLRQ�HIIRUWV DQG�H[SRUW�SUREDELOLW\�XVLQJ�WZR�YDULDEOHV��WKH�5	'�HIIRUW��D�KLJK�5	'�LQWHQVLW\�PHDQV�D�PRUH�FRPSOH[�LQQRYDWLYH�DFWLYLW\�DQG�WKH�QXPEHU�RI�HQJLQHHUV�E\�WRWDO�HPSOR\PHQW��ZKLFK�FDQ�EH�LQWHUSUHWHG�DV�D�PHDVXUHPHQW�RI�LQQRYDWLYH�HIIRUW�UHODWHG�WR�PRUH�VLPSOH�LQQRYDWLYH�DFWLYLWLHV�RU�DV�D�LQGLFDWRU�IRU�WKH�SUHVHQFH�RI�KXPDQ�FDSLWDO��,Q�RXU�PRGHO�ERWK�YDULDEOHV�DUH�VWDWLFDOO\�VLJQLILFDQW��
7KH� HPSLULFDO� HYLGHQFH� �RI� GHYHORSHG� DQG� GHYHORSLQJ� FRXQWULHV��� VHHPV� WR� FRQILUP� WKLV� UHVXOW�DOWKRXJK�D�PLQRU�QXPEHU�RI�VWXGLHV�GLG�QRW�ILQG�D�VWDWLVWLFDOO\�VLJQLILFDQW�UHODWLRQVKLS��6HH�WDEOH�����7KH�LQIOXHQFH�RI�WKH�5	'�HIIRUWV�RQ�H[SRUW�SURSHQVLW\�VHHPV�WR�EH�VRPHZKDW�FRQIXVHG��7KH�W\SH�RI� ILUPV� WKDW� DUH� DQDO\VHG� FDQ� SUREDEO\� H[SODLQ� WKH� GLIIHUHQFHV� LQ� WKH� UHVXOWV� RI� WKH� VWXGLHV��/RRNLQJ�WR�WKH�UHVXOWV�RI�WKH�UHVWULFWHG�PRGHOV��VHH�WDEOH����ZH�GLG�QRW�FRQILUP�WKLV�UHODWLRQVKLS�IRU�WKH� QHZHU� ILUPV�� WKH� ODUJH� RU�PHGLXP� VL]HG� ILUPV� DQG� WKH� ILUPV� EHORQJLQJ� WR� D� JURXS� RI� ILUPV��QDWLRQDO�RU�IRUHLJQ�JURXSV���7KH�H[SODQDWLRQV�RI�WKHVH�H[FHSWLRQV�DUH�EDVHG��RQ�WKH�RQH�KDQG��RQ�WKH� VL]H�RI� WKH� ILUPV�� EHFDXVH� WKRVH� EHORQJLQJ� WR� D�JURXS�RI� ILUPV�DUH�QRUPDOO\� ODUJHU� WKDQ� WKH�DYHUDJH� ILUP�� 2Q� WKH� RWKHU� KDQG�� WKH� DEVHQFH� RI� WKH� SRVLWLYH� HIIHFW� LQ� WKH� QHZHU� ILUPV� FRXOG�SUREDEO\�EH�H[SODLQHG�E\�WKH�IDFW�WKDW�WKH\�KDYH�EHHQ�RSHUDWLQJ�IRU�RQO\�D�IHZ�\HDUV�DQG�SUREDEO\�DW�WKH PRPHQW�RI�WKHLU�FUHDWLRQ�WKH\�KDG�D�LQQRYDWLYH�SURGXFW�DQG�PRGHUQ�SURGXFWLRQ�IDFLOLWLHV�DQG�WKHUHIRUH�WKH\�VSHQW�D�OHVVHU�DPRXQW�RQ�LQQRYDWLRQ��+RZHYHU�ERWK�LQWHUSUHWDWLRQV�DUH�GLIILFXOW�WR�FRQILUP�ZLWK�RXU�GDWD��
7KH�SRVLWLYH�UHODWLRQVKLS�ZDV�FRQILUPHG� IRU�HDFK�RI�WKH�VHFWRUV�DQDO\VHG�LQ�WKLV�SDSHU��6R�LQ�WKH�0H[LFDQ�FDVH�HYHQ� LQ�KLJKO\� LQQRYDWLYH�VHFWRUV� �VXFK�DV� WKH�VFLHQFH�EDVHG�VHFWRU�RU�VSHFLDOLVHG�VXSSOLHUV�RI�PDFKLQHU\�DQG�HTXLSPHQW��WKH�PRVW�LQQRYDWLYH�ILUPV�DUH�PRUH�SURQH�WR�H[SRUW�WKDQ�WKH� OHVV LQQRYDWLYH�RQHV��+RZHYHU�� WKH�GDWD�RI�.XPDU�6LGGKDUWDQ�� ������� LQGLFDWH� WKDW�5	'�LV�RQO\��LPSRUWDQW�WR�SUHGLFW�H[SRUW�EHKDYLRXU�LQ�,QGLDQ�ILUPV�ZLWK�D�PHGLXP�RU�ORZ�WHFKQRORJLFDO�OHYHO�� 7KH\� FRQFOXGH� WKDW� LW� LV� DOPRVW� LPSRVVLEOH� ±IRU� ILUPV�RI� GHYHORSLQJ� FRXQWULHV� WR� REWDLQ�FRPSHWLWLYH�DGYDQWDJHV� LQ� WKH�KLJK�WHFK�VHFWRUV��3UREDEO\� WKH� ILUPV� LQ�GHYHORSLQJ�FRXQWULHV�XVH�5	'�WR�DGDSW�WKH�H[LVWLQJ�SURGXFWV�DQG�LPSURYH�WKHLU�TXDOLW\��=KDR�=X��������DQG�WR�DVVLPLODWH�DQG�H[SORLW�WKH�H[LVWLQJ�NQRZOHGJH��QRW�FUHDWH�QHZ�NQRZOHGJH���7KLV�DFWLYLW\�LV�QRW�RQO\�EDVHG�RQ�5	'� EXW� DOVR� RQ� WKH� LPSRUWLQJ� RI� PDFKLQHU\� DQG� HTXLSPHQW� RU� LQFUHPHQWDO� LQQRYDWLRQ� �H�J��DGDSWDWLRQ� RI� SXUFKDVHG� WHFKQRORJLHV� RU� LPSURYHPHQW� RI� SURGXFWV� �5DXW�� ������� 7KLV�LQWHUSUHWDWLRQ�LV�LQGLUHFWO\�VXSSRUWHG�E\�RXU�RZQ�UHVXOWV�ZKLOH�LQ�WKH�VFLHQFH�EDVHG�VHFWRU�LW�LV�WKH�YDULDEOH� ³LPSURYHPHQW� RI� SURGXFWV´� WKDW� LV� SRVLWLYHO\� UHODWHG�ZLWK� H[SRUW� SUREDELOLW\�ZKLOH� WKH�QXPEHU�RI�QHZ�SURGXFWV�RU�GLYHUVLILFDWLRQ�VKRZ�D�VWDWLVWLFDO�QRQ�VLJQLILFDQW�UHODWLRQVKLS����
,Q�FRQFOXVLRQ��5	'�DFWLYLW\�DV�ZHOO�DV�WKH�RWKHU�LQQRYDWLYH�SHUIRUPDQFH�KDV�D�SRVLWLYH�HIIHFW�RQ��H[SRUW� EHKDYLRXU�� 3UREDEO\� LW� ZRXOG� EH� WKH�PHWKRG� WR� UHDFK� WKH� VWDQGDUGV� RI� WKH� LQWHUQDWLRQDO�PDUNHWV�DQG�WKHUHIRUH�VSXU�H[SRUWLQJ�FDSDFLW\��+RZHYHU��WKLV�UHVXOW�KDV�WR�EH�TXDOLILHG�E\�WDNLQJ�LQWR�DFFRXQW�WKH�UHVXOWV�RI�WKH�DOWHUQDWLYH�QRQ�OLQHDU�PRGHO��VHH�VHFWLRQ���DQG����
�� $OWKRXJK� LW� DSSHDUV� WKRVH� IRXU� VWXGLHV� GLG� QRW� FRQILUP� VXFK� D� UHODWLRQVKLS� DQG� RQH� VWXG\� UHIOHFWV� D� QHJDWLYH�UHODWLRQVKLS� WKLV� LV� RQO\� WUXH� LI� ZH� DQDO\VH� HDFK� YDULDEOH� LQGLYLGXDOO\��0RVW� RI� WKRVH� VWXGLHV� LQFOXGH� VHYHUDO�YDULDEOHV�PHDVXULQJ� WKH� LQQRYDWLYH� HIIRUW� DQG� DW� OHDVW� RQH� RI� WKHP�VKRZV� D� SRVLWLYH� DQG� VWDWLFDOO\� VLJQLILFDQW�UHODWLRQVKLS�ZLWK�WKH�H[SRUW�SUREDELOLW\��)RU�H[DPSOH�g]oHOLN�7D\PD]�IRXQG�D�QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�5	'�H[SHQGLWXUHV�E\�VDOHV�DQG�H[SRUW�SUREDELOLW\��KRZHYHU�WZR�DGGLWLRQDO�YDULDEOHV�RI�WKH�LQQRYDWLYH�HIIRUW��KXPDQ�UHVRXUFHV��GR�UHIOHFW�D�SRVLWLYH�UHODWLRQVKLS�
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7KH�VWXGLHV�RI�WKH�ILUPV�LQ�GHYHORSHG�FRXQWULHV� ±XVLQJ�D�EURDG�UDQJH�RI�GLIIHUHQW�LQGLFDWRUV��VHH�$SSHQGL[� ��� LQGLFDWHV� WKDW� WKH SUHVHQFH� RI� KLJKO\� TXDOLILHG� KXPDQ� FDSLWDO� LQFUHDVHV� H[SRUW�SUREDELOLW\����VWXGLHV��DQG�SURSHQVLW\�����VWXGLHV���2QO\�RQH�VWXG\�UHIOHFWV�D�QHJDWLYH�UHODWLRQVKLS�%RWK� IRU� WKH� SUREDELOLW\� DQG� IRU� WKH� SURSHQVLW\� �5RSHU� DQG� /RYH�� ������ DQG� WKHUH� ZHUH� QR�VWXGLHV� WKDW� GHQLHG� VXFK� D� UHODWLRQVKLS�� 7KH� LQWHUSUHWDWLRQ� RI� WKHVH� UHVXOWV� SUREDEO\� LV� WKDW�TXDOLILHG� SHUVRQQHO� DUH�PRUH� G\QDPLF� DQG� HQWUHSUHQHXULDO�� ZKLFK� LPSOLHV� WKDW� WKH\� DUH�PRUH�SURQH� WR� WDNH� WKH� LQLWLDWLYH� LQ� VHDUFKLQJ� IRU� IRUHLJQ� PDUNHWV� DQG�� PRUHRYHU� WKH\� DUH� EHWWHU�SUHSDUHG� WR� DVVLPLODWH� WKH� ILUPV� EHKDYLRXU� WR� LQWHUQDWLRQDO� VWDQGDUGV�� 1RW� RQO\� LV� WKLV� VR� LQ�UHODWLRQ� WR� WKH�SURGXFWV� �TXDOLW\� DQG�SHUIRUPDQFH��EXW�DOVR� LQ� WKH�ZD\� WR�GR�EXVLQHVV�DQG� WKH�RUJDQLVDWLRQ� RI� WKHLU� DFWLYLWLHV� LQ� WKH� VHDUFK� IRU� FUHDWLYH� VROXWLRQV�� 7KH� VWXGLHV� WKDW� DQDO\VH�GHYHORSLQJ� FRXQWULHV� RIIHU� FRQIXVLQJ� UHVXOWV��0RVW� RI� WKRVH� VWXGLHV� GR� QRW� ILQG� DQ\� VWDWLFDOO\�VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� KXPDQ� FDSLWDO �RU� LQYHVWPHQW� LQ� KXPDQ� FDSLWDO�� DQG� H[SRUW�DFWLYLWLHV�� $OWKRXJK� VRPH� RI� WKHP� ILQG� D� QHJDWLYH� HIIHFW� � RWKHUV� SRLQW� RXW� �DV� LQ� WKH� FDVH� RI�*XDQDMXDWR� D�SRVLWLYH�UHODWLRQ��
7KH�DFTXLVLWLRQ�RI�WHFKQRORJLHV7KH� DFTXLVLWLRQ� RI� WHFKQRORJLHV DV� D� GHWHUPLQDQW� IRU� H[SRUW� EHKDYLRXU� LV� DQDO\VHG� E\� D� ODUJH�QXPEHU�RI�VWXGLHV�XVLQJ�D�EURDG�UDQJH�RI�GLIIHUHQW�YDULDEOHV��7KH�VWXGLHV�LQFOXGH��RQ�WKH�RQH�KDQG��WKH�LQYHVWPHQW�LQ� LQFRUSRUDWHG�WHFKQRORJLHV��SURFXUHPHQW�RI�QHZ�PDFKLQHV�DQG�HTXLSPHQW���WKH�FDSLWDO� LQWHQVLW\�� WKH� LPSURYHPHQWV� LQ� WKH� SURGXFWLRQ� SURFHVVHV� �DXWRPDWLRQ�� YLQWDJH�PRGHO� DV�ZHOO� DV� WKH� DFTXLUHPHQW� RI� QRQ�LQFRUSRUDWHG WHFKQRORJLHV� �OLFHQVHV�� UR\DOWLHV� IRU� NQRZKRZ��WHFKQRORJLFDO�VHUYLFHV�RU�FRQVXOWDQF\��HWF���HVSHFLDOO\�LQ�WKH�FDVH�RI�GHYHORSLQJ�FRXQWULHV��
0RVW�VWXGLHV�LQ�WKH�GHYHORSHG�FRXQWULHV�����VKRZ�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�WKH�LQQRYDWLYH�OHYHO�RI�WKH�ILUPV�PHDVXUHG�E\�DFTXLVLWLRQ RI�LQFRUSRUDWHG�WHFKQRORJLHV YHUVXV�WKH�SUREDELOLW\�RU�SURSHQVLW\�WR�H[SRUW��$OWKRXJK�WKUHH�VWXGLHV�GLG�QRW�ILQG�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�QRQH�RI� WKHP�IRXQG�D�QHJDWLYH� UHODWLRQVKLS��7KH�VWXGLHV�RI�GHYHORSLQJ�FRXQWULHV�RIIHU�PRUH�FRQIXVHG�UHVXOWV��IRXU�RI�WKHP�UHIOHFW�D�SRVLWLYH�UHODWLRQVKLS��WKUHH�RI�WKHP�VKRZ�D�QHJDWLYH�UHODWLRQVKLS�DQG�WKUHH� VWXGLHV� GLG� QRW� ILQG� VWDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFHV�� 7KH� VDPH� FRQIXVLQJ� UHVXOWV�ZHUH�IRXQG�LQ�VWXGLHV�WKDW�DQDO\VH�H[SRUW�SURSHQVLW\�DV�ZHOO�DV�WKRVH�VWXG\LQJ�H[SRUW�SUREDELOLW\��
$V�FDQ�EH�REVHUYHG�LQ�7DEOH����WKH�UHODWLRQVKLS�VKRZV�FOHDU�VHFWRUDO�GLIIHUHQFHV��DOVR�FRQILUPHG�E\��WKH�H[LVWLQJ�OLWHUDWXUH� ZKLFK�FRXOG�SDUWLDOO\� H[SODLQ�WKH�FRQWUDGLFWRU\�UHVXOWV��.XPDU�6LGGKDUWDQ��������IRXQG�SRVLWLYH�HIIHFWV�IRU�VL[�RI�WKH�WKLUWHHQ�LQGXVWULHV�DQG�YDQ�'LMN��������IRU���RI�WKH����DQDO\VHG� VHFWRUV�� 0RUHRYHU�� 5DXW�� ������ LQGLFDWHV� WKDW� WKH� DFTXLVLWLRQ� LV� QRW� UHODWHG� WR� H[SRUW�EHKDYLRXU�LQ�WKH�FDVH�RI�WUDGLWLRQDO�FRQVXPHU�JRRGV�DQG�LV�SRVLWLYHO\�UHODWHG�LQ�WKH�WUDGLWLRQDO�RU�VSHFLDOLVHG�SURYLGHUV�DQG�FKHPLFDOV��
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7DEOH�� 7KH�HIIHFW�RI�WKH�DFTXLUHPHQW�RI�LQFRUSRUDWHG�WHFKQRORJLHV�RQ�H[SRUW�EHKDYLRXU3RVLWLYH�HIIHFW 1RW�VLJQLILFDQW� 1HJDWLYH��HIHFW'HYHORSHG�FRXQWULHV�
([SRUW�3UREDELOLW\

'HYHORSLQJ�FRXQWULHV

:DNHOLQ�������6PLWK�HW�DO�������%DVLOH�������/HIHEYUH�\�/HIHEYUH�������
6M|KROP�������6|GHUERP�\�7HDO�������g]oHOLN�\�7D\PD]�������5DXW�������

/HIHEYUH�\�/HIHEYUH�������

5DQNLQ������� =KDR�\�/L��������=KDR�\�=RX�������
'HYHORSHG�FRXQWULHV�

([SRUW�3URSHQVLW\�
'HYHORSLQJ�FRXQWULHV

:DNHOLQ�������6PLWK�HW�DO�������0HFKOLQJ�HW�DO��������:DJQHU�������/HIHEYUH�\�/HIHEYUH�������
g]oHOLN�\�7D\PD]�������5DXW�������

6WHUODFFKLQQL�������%DVLOH�������/HIHEYUH�\�/HIHEYUH�������
=KDR�\�/L�������=HXIDFN������� =KDR�\�=RX�������5DXW�������6HFWRUDO�GLIIHUHQFHV��'HSHQGHQW�YDULDEOH�([SRUW�3URSHQVLW\�

.XPDU�\�6LGGKDUWDQ��������&DSLWDO�LQWHQVLW\�
(OHFWULFDO�HQJLQHHULQJ��GUXJV�DQG�SKDUPDFHXWLFDO�LQGXVWU\

7H[WLOHV��0DQXIDFWXUHG�PHWDO�SURGXFWV��7UDQVSRUW�HTXLSPHQW��%DVLF�LQGXVWULDO�FKHPLFDOV�DQG�G\HVWXIIV��1RQ�HOHFWULFDO�PDFKLQHU\
)RRG�SURFHVVLQJ��&HPHQW��3DSHU��5XEEHU�SURGXFWV��LQGXVWULDO�DQG�RWKHU�FKHPLFDOV�

9DQ�'LMN��,QGRQHVLD��������&DSLWDO�LQWHQVLW\�
7KH�VHFWRUDO�FODVVLILFDWLRQ�XVHG�LV�WKH�RQH�RI�WKH�DXWKRU�

6XSSOLHU�GRPLQDWHG�VHFWRUV�%HYHUDJH��7DEDFFR��WH[WLOH��ZRRG��&ORWKHV��/HDWKHU��6FDOH�LQWHQVLYH1RQ�IHUURXV�PHWDOV��(OHFWULFDO�PDFKLQHU\��&OD\6FLHQFH�EDVHG�VHFWRUV�%DVLF�FKHPLFDO6SHFLDOLVHG�VXSSOLHUV�0DFKLQHU\

6XSSOLHU�GRPLQDWHG�VHFWRUV�)RRG��)XUQLWXUH����VKRHV��3ULQWLQJ�DQG�SXEOLVKLQJ��0HWDO�SURGXFWV��RWKHU�QRQ�PHWDOOLF�PDWHULDOV6FDOH�LQWHQVLYH5XEEHU��3ODVWLF��3RUFHODLQ��*ODVV��&HPHQW��,URQ�DQG�VWHHO����7UDQVSRUW��6FLHQFH�EDVHG�VHFWRUV�0HDVXULQJ�HTXLSPHQW

SXOS�DQG�SDSHU

5DXW�������,PSRUW�RI�FDSLWDO�JRRGV +HDY\�,QGXVWULHV /LJKW�RU�WUDGLWLRQDO�LQGXVWULHV
7KH�OLWHUDWXUH�RIIHUV�GLIIHUHQW�LQWHUSUHWDWLRQV�RI�WKRVH�UHVXOWV��)LUVW��LQ�GHYHORSLQJ�FRXQWULHV�D�QRQ�VLJQLILFDQW� RU� D� QHJDWLYH� HIIHFW� FRXOG�EH� H[SHFWHG�GXH� WR� LWV� DEXQGDQW� ODERXU�PDUNHW� DQG� ORZ�ZDJHV� �.XPDU�6LGGKDUWDQ�� ������� ,Q� D� ORZ� ZDJH� FRXQWU\� D� KLJKHU� FDSLWDO� LQWHQVLW\� �DQG� WKH�SXUFKDVH�RI�FDSLWDO�JRRGV��LV�QRW�SHU�VH�DQ DGYDQWDJH�WR�FRPSHWH�RQ�WKH�LQWHUQDWLRQDO�PDUNHW�RU��FRXOG�HYHQ�LPSO\�D�FHUWDLQ�GLVDGYDQWDJH��2Q�WKH�RWKHU�KDQG�WKH�SRVLWLYH�LQIOXHQFH�RI�SXUFKDVLQJ�LQFRUSRUDWHG�WHFKQRORJLHV�RQ�H[SRUW�EHKDYLRXU�LV�H[SODLQHG�E\�WKH�H[LVWHQFH�RI�OHDUQLQJ�DQG�WKH�VFDOH�HIIHFWV�UHODWHG�WR�WKH�LQWURGXFWLRQ�RI�QHZ�PDFKLQHU\�DQG�HTXLSPHQW��:DNHOLQ��������9DQ�'LMN���������7KLV�VHFRQG�LQWHUSUHWDWLRQ�FRXOG�EH�VXSSRUWHG�E\�WKH�IDFW�WKDW�WKH�DFTXLUHPHQW�RI�LQFRUSRUDWHG� WHFKQRORJLHV� KDV� D� SRVLWLYH� HIIHFW� RQ� H[SRUW� SURSHQVLW\� HVSHFLDOO\� LQ� KLJK�WHFK�VHFWRUV� �5DXW�� ������ .XPDU�6LGGKDUWDQ�� ������ 6HH� DOVR� 7DEOH� ������ VLQFH� WKH\� DUH� FRPSOH[�VHFWRUV�ZHUH�OHDUQLQJ�LV�DQ�LPSRUWDQW�DVSHFW�
�� 5DXW�PHDVXUHV� WKH� LQFRUSRUDWHG� WHFKQRORJLHV�E\�³LPSRUWLQJ�RI� FDSLWDO�JRRGV´�DQG�.XPDU�6LGGKDUWDQ�XVH� WKH�OHYHO�RI�FDSLWDO�LQWHQVLW\
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,Q� IDFW�� WKH� VWXG\� RI� .XPDU�6LGGKDUWDQ� �,QGLD�� ������ UHIOHFW� D� QHJDWLYH� UHODWLRQVKLS� EHWZHHQ�FDSLWDO�LQWHQVLW\�DQG�H[SRUW�SURSHQVLW\�LQ�ORZ�DQG�PHGLXP�WHFKQRORJ\�VHFWRUV�DQG�D�SRVLWLYH�RQH�LQ�WZR�KLJK�WHFK�VHFWRUV� �HOHFWULFDO� HQJLQHHULQJ�DQG�GUXJV�DQG� WKH�SKDUPDFHXWLFDO� LQGXVWU\���7KLV�PHDQV� WKDW� D� KLJKHU� GHJUHH� RI� FDSLWDO� LQWHQVLW\� �DV� D� PHDVXUHPHQW� IRU� LQFRUSRUDWHG�WHFKQRORJLHV��GRHV�QRW�LPSURYH�WKH�H[SRUW�EHKDYLRXU�RI�ORZ�RU�PHGLXP�WHFK�ILUPV�RU��HYHQ�KDV�D� QHJDWLYH� HIIHFW�� ZKLOH� IRU� VRPH� RI� WKH� KLJK� WHFK� VHFWRUV� LQYHVWPHQW� UDWHV� GR� VSXU� H[SRUW�EHKDYLRXU�� ,Q� WKHVH� VHFWRUV� ODERXU�LQWHQVLYH� SURFHVVHV� DSSHDU� WR EH� LQHIILFLHQW� GHVSLWH� ORZ�ZDJHV��.XPDU�6LGGKDUWDQ���������2Q�WKH�RQH�KDQG�WKH�SDSHU�RI�YDQ�'LMN���������FRQILUPV�WKH�SRVLWLYH� LPSDFW�RI�FDSLWDO� LQYHVWPHQW�RQ�H[SRUWLQJ� LQ�KLJK�WHFK�DQG�PHGLXP� WHFK�VHFWRUV��2Q�WKH� RWKHU� KDQG�� KH� RIIHUV� YHU\� KHWHURJHQHRXV� UHVXOWV� LQ� UHODWLRQ� WR� WKH� ORZ�WHFK� VHFWRUV�� +LV�LQWHUSUHWDWLRQ�RI�WKH�SRVLWLYH�HIIHFWV�LQ�VRPH�RI�WKHVH�VHFWRUV�LV�WKDW�VXSSOLHU �GRPLQDWHG�VHFWRUV�VHHP� WR� UHTXLUH� FHUWDLQ� GHJUHH� RI� DXWRPDWLRQ� HYHQ� IRU� ILUPV� RSHUDWLQJ� LQ� UHODWLYHO\� ORZ�WHFKQRORJLFDO�LQGXVWULHV�WR�EUHDN�LQWR�IRUHLJQ�PDUNHWV�
7KH�DFTXLVLWLRQ�RI�QRQ�LQFRUSRUDWHG� WHFKQRORJLHV �/LFHQVHV� IRU�SDWHQWV�� UR\DOWLHV�RU�DJUHHPHQWV�IRU� NQRZ�KRZ� WUDQVIHUV�� LV� RQO\� DQDO\VHG� IRU� GHYHORSLQJ� FRXQWULHV��2QO\� WKUHH� VWXGLHV� DQDO\VHG�WKLV�DVSHFW��7ZR�RI�WKHP�GLG QRW�ILQG�DQ\�UHODWLRQVKLS�EHWZHHQ�WKH�DFTXLVLWLRQ�RI�QRQ�LQFRUSRUDWHG�WHFKQRORJLHV� DQG� H[SRUW� EHKDYLRXU� �.XPDU�6LGGKDUWDQ�� ������ g]oHOLN�7D\PD]�� ������ DQG� WKH�VWXG\�RI�$LWNHQ�HW�DOO��������UHIOHFWHG�D�SRVLWLYH�HIIHFW��
2XU�RZQ�UHVXOWV� �DV�FDQ�EH�REVHUYHG LQ�PRGHO���WR���RI�7DEOH�WKUHH� VKRZ�D�SRVLWLYH�HIIHFW�RQ�H[SRUW� SUREDELOLW\� ERWK� IRU� WKH� LQFRUSRUDWHG� WHFKQRORJLHV� �DFTXLUHPHQW� RI�PDFKLQHU\��DQG� IRU�QRQ�LQFRUSRUDWHG�WHFKQRORJLHV��DFTXLUHPHQW�RI�QRQ�LQFRUSRUDWHG�WHFKQRORJLHV�RU�WHFKQRORJLFDO�VHUYLFHV��� $OWKRXJK� RQFH� ZH� LQFOXGH� YDULDEOHV� UHODWHG� WR� SURGXFW� GLYHUVLILFDWLRQ� WKH� SRVLWLYH�HIIHFW� RI� DFTXLULQJ� LQFRUSRUDWHG� WHFKQRORJLHV� GLVDSSHDUV�� 7KH� RQO\� YDULDEOH� UHODWHG� WR� WKLV�DVSHFW� LQFOXGHG� LQ� WKH� JHQHUDO� PRGHO� LV� WKH� SXUFKDVH� RI� ³WHFKQRORJLFDO� VHUYLFHV´� )LUPV� WKDW�DFTXLUH� WHFKQRORJ\� E\� FRQVXOWDQF\� VHUYLFHV� GR� KDYH� D� KLJKHU� H[SRUW� SUREDELOLW\�� 7KLV�UHODWLRQVKLS� LV� FRQILUPHG� IRU� HDFK�RI� WKH� VHFWRUV� DQDO\VHG� DQG�RQO\� WKH� UHVWULFWHG�PRGHOV� WKDW�LQFOXGH�PDLQO\� WKH� ODUJH�ILUPV� �RYHU�����HPSOR\HHV�� ILUPV�EHORQJLQJ� WR�D�JURXS�RI� ILUPV�DQG�WKRVH�ZLWK�IRUHLJQ�FDSLWDO��GR�QRW�UHIOHFW�WKLV�UHODWLRQVKLS�
7R�FRQFOXGH��DFTXLVLWLRQ�RI�WHFKQRORJLHV�VHHPV�WR�LQFUHDVH�H[SRUW�SUREDELOLW\�DQG�WKH�FRQIXVLQJ�UHVXOWV� LQ� WKH� H[LVWLQJ� OLWHUDWXUH� DERXW� GHYHORSLQJ� FRXQWULHV� FRXOG� EH� H[SODLQHG� �SDUWLDOO\��E\�VHFWRUDO�GLIIHUHQFHV��+RZHYHU� �DV�ZH�VHH� LQ� VHFWLRQ���DQG��� WKH�DOWHUQDWLYH�QRQ�OLQHDU�PRGHO�SUREDEO\�GRHV�PRGHO�WKH�UHDO�UHODWLRQVKLS�EHWWHU�
7HFKQRORJLFDO�UHVXOWV�7KH�YDULDEOHV�UHIOHFWLQJ�WKH�DFTXLUHPHQW�RI�WHFKQRORJLHV� �XVHG�LQ�WKLV�SDSHU� DUH�PDLQO\�UHODWHG�WR�WKH�LQQRYDWLRQ�SURFHVV��ZKLOH� WKH�RQHV�XVHG�IRU� WKH� UHVXOWV�RI� LQQRYDWLYH�DFWLYLWLHV�DUH�UHODWHG�WR��SURGXFW� LQQRYDWLRQ�� 7KH� PRGHO� UHIOHFWV� D� QHJDWLYH� UHODWLRQVKLS� EHWZHHQ� WKH� UHVXOWV� RI� WKH�LQQRYDWLRQ� SURFHVV� DQG� H[SRUW� SUREDELOLW\��)LUPV�PRUH� RULHQWHG� WR� WKH�QDWLRQDO�PDUNHW� VHHP� WR�KDYH�D�KLJKHU�OHYHO�RI�GLYHUVLILFDWLRQ�EDVHG�RQ�LQQRYDWLRQ��WKH�LQWURGXFWLRQ�RI�D�KLJKHU�QXPEHU�RI�QHZ�SURGXFWV�� �D�KLJKHU� OHYHO�RI�VDOHV� UHODWHG� WR� LPSURYHG�SURGXFWV�DQG� WKH\�SURGXFH�D�EURDGHU�UDQJH�RI�GLIIHUHQW�SURGXFWV��GLYHUVLILFDWLRQ�VWUDWHJ\���2Q�WKH�RWKHU�KDQG���WKRVH�ILUPV�WKDW�VSHFLDOLVH�LQ�RQH�VROH�SURGXFW�������RI�WKHLU�VDOHV�DUH�JHQHUDWHG�E\�WKHLU�PDLQ�SURGXFW��DUH�PRUH�G\QDPLF�RQ�WKH� LQWHUQDWLRQDO� PDUNHW�� 7KH\� LQFUHDVH� WKHLU� H[SRUW� SUREDELOLW\� �LQ� UHODWLRQ� WR� WKH� PHDQ�SUREDELOLW\��E\�VL[WHHQ�SHUFHQW�ZKLOH�ILUPV�ZKRVH�PDLQ�SURGXFW�DFFRXQWV�IRU�����RI�DOO�WKH�VDOHV�KDYH�HLJKW�SHUFHQW�OHVV�SUREDELOLW\�RI�H[SRUWLQJ��WKHLU�SURGXFWV��6HH�WDEOH�����PDUJLQDO�HIIHFWV���
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2XU�UHVXOWV�GR�QRW�FRLQFLGH�ZLWK�WKH�H[LVWLQJ�HPSLULFDO�HYLGHQFH�UHIOHFWHG�LQ�VLPLODU�VWXGLHV�UHODWHG�WR� GHYHORSHG� FRXQWULHV�� 0RVW� RI� WKRVH� VWXGLHV� LQGLFDWH� D� SRVLWLYH� HIIHFW� RI� GLYHUVLILFDWLRQ� DQG�SURGXFW� LQQRYDWLRQ�RQ�H[SRUW�SUREDELOLW\��7KLV� LV�QRW�VXSULVLQJ�EHFDXVH� WKH�GHYHORSHG�FRXQWULHV�FRPSHWH�RQ� WKH�ZRUOG�PDUNHW�QRW�E\�SULFH�FRPSHWLWLRQ��UDWKHU� WKH\�SHQHWUDWH� �ZRUOG�PDUNHWV�E\�JRRG� TXDOLW\� DQG� KLJKO\� LQQRYDWLYH� SURGXFWV�� ZKLOH� ORZ� ZDJH� FRXQWULHV� RIIHU� FKHDS�WHFKQRORJLFDOO\�VWDQGDUGLVHG�SURGXFWV�ZLWK�DQ�DFFHSWDEOH�TXDOLW\��2XU�UHVXOW�GRHV�QRW�FRQIOLFW�ZLWK�QRU�FRQILUP�WKH�RXWFRPH�RI�WKH�RQO\�WZR�VWXGLHV�WKDW�DQDO\VH�WKH�LQQRYDWLYH�UHVXOWV�DV�GHWHUPLQDQWV�IRU� H[SRUWLQJ� LQ� GHYHORSLQJ� FRXQWULHV��g]oHOLN� \� 7D\PD]� GLG� QRW� ILQG� D� VWDWLVWLFDOO\� VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�SURGXFW�LQQRYDWLRQ�DQG�H[SRUW�SUREDELOLW\�RU�SURSHQVLW\��:LJQDUDMD�KRZHYHU��IRXQG�D�SRVLWLYH�UHODWLRQVKLS�EXW�XVLQJ�H[SRUW�SURSHQVLW\�DV�D�GHSHQGHQW�YDULDEOH��
7KH�UHVWULFWHG�PRGHOV�GR�QRW�FRQILUP�WKLV�QHJDWLYH�UHODWLRQVKLS�IRU�DOO�W\SHV�RI�ILUPV�EHFDXVH�LQ�VRPH�VXEVDPSOHV�ZH�IRXQG�D�SRVLWLYH�UHODWLRQVKLS��ZKLFK�SUREDEO\�FRXOG�SDUWLDOO\�H[SODLQ�ZK\�ZH�IRXQG�GLIIHUHQW�UHVXOWV�IURP�g]oHOLN�DQG��7D\PD]��������DQG��:LJQDUDMD��������
7KH�UHVWULFWHG�PRGHOV�EDVHG�RQ�WKH�VPDOO�ILUPV��PRVW�RI�WKHP�VSHFLDOLVHG�LQ�RQH�RU�D�IHZ�SURGXFWV�GR�QRW�UHIOHFW�DQ\�VWDWLVWLFDOO\�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�SURGXFW�LQQRYDWLRQ�DQG�H[SRUW��7KH�VXEVDPSOH�RI�ODUJH�ILUPV�VKRZV�D�SRVLWLYH�HIIHFW�EHWZHHQ�WKH�QXPEHU�RI�QHZ�SURGXFWV�DQG�H[SRUW�SUREDELOLW\��7KH� ILUPV� EHORQJLQJ� WR� D�QDWLRQDO�JURXS�RU�KROGLQJ� DQG� WKRVH�RI� WKH� VFLHQFH�EDVHG�VHFWRU� VKRZ� D� SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� WKH�SHUFHQWDJH�RI� VDOHV� FRUUHVSRQGLQJ� WR� LPSURYHG�SURGXFWV�DQG�WKHLU�QDWLRQDO�H[SRUW�SUREDELOLW\��7KH�PHGLXP�VL]HG�ILUPV�DQG�WKH�RQHV�ZLWK�IRUHLJQ�FDSLWDO�VKRZ�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�SURGXFW�GLYHUVLILFDWLRQ�DQG�H[SRUW��
7KRVH� GLIIHUHQFHV� VHHP� WR�EH� ORJLFDO��7KH� FRPSHWLWLYH� VWUDWHJ\�RI� ODUJHU� ILUPV� �LQFOXGLQJ� WKRVH�EHORQJLQJ�WR�QDWLRQDO�RU�IRUHLJQ�JURXSV�RU�KROGLQJV��LV�PRUH�RIWHQ�UHODWHG�WR�SURGXFW�LQQRYDWLRQ�DQG�GLYHUVLILFDWLRQ��7KH�0H[LFDQ� VFLHQFH�EDVHG� ILUPV�GR�QRW�JDLQ�EHWWHU�H[SRUW�SUREDELOLWLHV�E\�LQWURGXFLQJ� QHZ� SURGXFWV� RU� GLYHUVLILFDWLRQ� VWUDWHJ\�� UDWKHU�� WKHLU� LQWHUQDWLRQDO� FRPSHWLWLYHQHVV�VHHPV� WR� LQFUHDVH� E\� EHWWHU� LQFUHPHQWDO� LQQRYDWLRQ� UHIOHFWHG� LQ� SURGXFW� LPSURYHPHQWV�� 6R� RXU�UHVXOWV�VHHPV�WR�EH�UHDVRQDEOH�DQG�LQWURGXFHV�D�QHZ�DVSHFW�LQWR��WKH�LQWHUQDWLRQDO�OLWHUDWXUH�DERXW�WKH� H[SODQDWRU\� IDFWRUV� RI� H[SRUW� EHKDYLRXU�� +RZHYHU� WKH� SURGXFW� VWUDWHJ\� DV� GHWHUPLQDQW� RI�H[SRUW�VKRXOG�EH�DQDO\VHG�PRUH�EURDGO\��HVSHFLDOO\�LQ�WKH�FDVH�RI�WKH�GHYHORSLQJ�FRXQWULHV��
�����&21&/86,21�2)�7+(�³&219(17,21$/�02'(/´�
7KLV� SDSHU� VWXG\� WKH� DVSHFWV� WKDW� LQIOXHQFH� WKH� H[SRUW� DFWLYLW\� RI� WKH� ILUPV� LQ� GHYHORSLQJ�FRXQWULHV�ZLWK�VSHFLDO�DWWHQWLRQ�WR�WKHLU LQQRYDWLYH�EHKDYLRXU��7KH�DLP�RI�WKLV�SDSHU�LV�WR�VWXG\�WKH�DVSHFWV� WKDW� LQIOXHQFH�WKH�H[SRUW�DFWLYLW\�RI� WKH�ILUPV�LQ�GHYHORSLQJ�FRXQWULHV�ZLWK�VSHFLDO�DWWHQWLRQ�WR�WKHLU�LQQRYDWLYH�EHKDYLRXU��0RVW�RI�WKH�H[LVWLQJ�OLWHUDWXUH�DQDO\VHV�WKLV�TXHVWLRQ�LQ�DGYDQFHG�FRXQWULHV�DQG�RQO\�UHFHQWO\�VHYHUDO�VWXGLHV�EHJDQ�WR�DQDO\VH�WKLV�DVSHFW�LQ�GHYHORSLQJ�FRXQWULHV��
7KH�PDLQ�FRQFOXVLRQ�RI�WKLV�SDSHU�LV�WKDW�LQQRYDWLRQ�LV�LPSRUWDQW�WR�H[SODLQ�H[SRUW�EHKDYLRXU�LQ�WKH�0H[LFDQ�FDVH��,QQRYDWLRQ�DQG�KLJKO\�TXDOLILHG�KXPDQ�UHVRXUFHV�ZRXOG�EH�D�PHWKRG�WR�UHDFK�WKH�LQWHUQDWLRQDO�VWDQGDUGV�RI�WKH�ZRUOG�PDUNHW�DQG�WKHUHIRUH�LW�LV�QHFHVVDU\�WR�FRPSHWH�LQ�H[SRUW�PDUNHWV�� 7KH� OLWHUDWXUH� VKRZV� VXFK� D� UHODWLRQVKLS� ERWK� LQ� GHYHORSHG� DQG� GHYHORSLQJ� FRXQWULHV��$OWKRXJK�WKH�UHODWLRQVKLSV�LQ�ERWK�W\SH�RI�FRXQWULHV�DUH�QRW�DOZD\V�WKH�VDPH��SUREDEO\�GXH�WR�WKH�FRQWUDVW� EHWZHHQ� WKH� LPSRUWDQFH� RI� LQQRYDWLRQ� IRU� WKH� SURGXFWLRQ� SURFHVV� DQG� LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�UHIOHFWHG�LQ�ILUPV¶�LQQRYDWLYH�VWUDWHJLHV��DQG�DV�PHQWLRQHG�DERYH��HVSHFLD OO\�LQ�WKH�FDVH�RI�SURGXFW�VWUDWHJ\��0RVW�ILUPV�LQ�GHYHORSLQJ�FRXQWULHV�KDYH�D�SURGXFW�VSHFLDOLVDWLRQ�VWUDWHJ\�
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�EDVHG� RQ� ORZ� ZDJHV� DQG� SURFHVV� LQQRYDWLRQV� RI� VWDQGDUGLVHG� DQG� LQFUHPHQWDOO\� LPSURYHG�SURGXFWV� WR�FRPSHWH�RQ�WKH�ZRUOG�PDUNHW�ZKLOH�WKH�HQWHUSULVHV�RI�WKH�GHYHORSHG�FRXQWULHV�DQG�RI�VRPH�VSHFLILF�VHFWRUV�RI�GHYHORSLQJ�FRXQWULHV�GR�KDYH�D�SURGXFW�LQQRYDWLRQ�VWUDWHJ\��
7KH� ULFK� OLWHUDWXUH� DERXW� WKLV� VXEMHFW� RIIHUV� VRPHWLPHV� FRQIXVLQJ� HPSLULFDO� HYLGHQFH�� 7KH�GLIIHUHQFHV�LQ�WKRVH�UHVXOWV�FRXOG�SDUWLDOO\�EH�H[SODLQHG�E\�WKH�IROORZLQJ�FDXVHV������GLIIHUHQFHV�LQ�WKH� SDUWLFXODULWLHV� RI� HDFK� RI� WKH� DQDO\VHG� FRXQWULHV�� +HUH� ZH� PDGH� D� GLVWLQFWLRQ� EHWZHHQ�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV�EXW�HYHQ�ZLWKLQ� WKRVH� WZR�PDLQ�JURXSV�ZH�VHH�GLIIHUHQFHV��ODUJH�YV�VPDOO�FRXQWULHV��WHFKQRORJLFDO�OHDGHU�YV�IROORZHUV��GHYHORSLQJ�YV�WUDQVLWLRQ�FRXQWULHV�������WKH�XVH�RI�D�VLPLODU�FRQFHSW�RI�³LQQRYDWLYH´�LQ�VWXGLHV�DERXW�GHYHORSLQJ�DQG�GHYHORSHG�FRXQWULHV������GLIIHUHQFHV�LQ�WKH�GHSHQGHQW�YDULDEOH��H[SRUW�SURSHQVLW\�YV�SUREDELOLW\�������GLIIHUHQFHV�LQ�WKH�HFRQRPHWULF�PRGHOV�� ����ZLGH� UDQJH�RI� YDULDEOHV� XVHG� WR� H[SUHVV� WKH� VDPH� LQGLFDWRU� HVSHFLDOO\�WKRVH�WKDW�H[SUHVV�YDULRXV�DVSHFWV�RI�LQQRYDWLYH�EHKDYLRXU�DQG�����WKH�LQFOXVLRQ�RI�GLIIHUHQW�W\SHV�RI� ILUPV� �VPDOO�YV� ODUJH�ILUPV��EURDG� UDQJH�RI� ILUPV�YV� ILUPV�RI�VRPH�SDUWLFXODU�VHFWRUV�RU�RQO\�LQQRYDWLYH�HQWHUSULVHV��HWF������0RUHRYHU�QRW�DOO�VWXGLHV�FOHDUO\�H[SUHVV��WKH�W\SH�RI�ILUPV�LQFOXGHG�LQ�WKH�VDPSOH�RU�WKH�H[DFW�GHVFULSWLRQ�RI�WKH�YDULDEOHV��DQG�WKLV�PDGH�LW�YHU\�GLIILFXOW�WR�LQWHUSUHW�WKH� UHVXOWV�� 3UREDEO\� WKLV� LV� EHFDXVH�PRVW� RI� WKH� VWXGLHV� XVH�GDWD� �VXUYH\V��� DV� LQ�RXU� FDVH�� QRW�HVSHFLDOO\�GHVLJQHG�IRU�WKH�DQDO\VLV�RI�H[SRUW�EHKDYLRXU��
7KH�UHVWULFWHG�PRGHOV��VHH�7DEOH����VKRZ�XV�FOHDUO\�WKDW�GLIIHUHQW�W\SH�RI�ILUPV�DUH�DVVRFLDWHG�ZLWK�GLVWLQFW�LQGHSHQGHQW�YDULDEOHV�WKDW�H[SODLQ�WKHLU�H[SRUW�EHKDYLRXU��6R�DQ�LPSRUWDQW�FRQFOXVLRQ�IRU�WKH�FRPSDULVRQ�RI�WKH�RXWFRPH�RI�GLIIHUHQW�VWXGLHV�DQG�WKH�LQWHUSUHWDWLRQ�RI�RXU�RZQ�PRGHOV�LV�WKH�QHHG�IRU�D�FOHDU�GHVFULSWLRQ�RI�WKH�HQWHUSULVHV�LQFOXGHG�LQ�WKH�DQDO\VLV��7KHVH�GLIIHUHQFHV�SUREDEO\�H[SODLQ�SDUW�RI�WKH�GLIIHUHQFHV�DQG�VRPHWLPHV��WKH�FRQIXVLQJ�UHVXOWV�LQ�WKH�H[LVWLQJ�OLWHUDWXUH��
���7+(�$/7(51$7,9(��121�/,1($5� 02'(/�
7KH�H[SORUDWRU\�DQDO\VLV��VHH�JUDSKLF����VKRZV�XV�WKDW WKH�ELODWHUDO�UHODWLRQVKLS�EHWZHHQ�WKH�H[SRUW�SUREDELOLW\�DQG�WKH�LQQRYDWLYH�EHKDYLRXU�LV�QRQ�OLQHDU�LQ�WKH�IRUP�RI�DQ�LQYHUWHG�³8´�IRU�PRVW�RI�WKH�YDULDEOHV�UHODWHG�WR�LQQRYDWLYH�EHKDYLRXU��+RZHYHU��IRU�WKH�SHUFHQWDJH�RI�VDOHV�UHODWHG�WR�WKH�LPSURYHG�SURGXFWV� DQG� WKRVH� UHODWHG� WR� WKH� VDOHV�RI� WKH�PDLQ�SURGXFW� �GLYHUVLILFDWLRQ�� WKH�QRQ�OLQHDU�UHODWLRQVKLS�LV�QRW�WRWDOO\�FOHDU��7KHVH�H[SORUDWRU\�DQDO\VHV�FRQYLQFHG�XV�WKDW�ZH�VKRXOG�QRW�RQO\�HVWLPDWH�D�FRQYHQWLRQDO�PRGHO�EXW�DOVR�DQ�DOWHUQDWLYH�RQH��LQFOXGLQJ�QRQ�OLQHDU�UHODWLRQVKLSV��
7KH� UHVXOWV� RI� WKH� FRQYHQWLRQDO�PRGHO� �VHH� IRUPHU� VHFWLRQV�� VKRZV� XV� WKDW� D� KLJKHU� LQQRYDWLYH�LQWHQVLW\��PHDVXUHG�E\�5	'�HIIRUWV�E\�VDOHV�DQG�E\�WKH�QXPEHU�RI�HQJLQHHUV�E\�WRWDO�HPSOR\PHQW��LQFUHDVH�H[SRUW�SUREDELOLW\��$OVR�FRQWUDFWLQJ�H[WHUQDO�VHUYLFHV�UHODWHG�WR�LQQRYDWLRQ�KDV�D�SRVLWLYH�HIIHFW�RQ�H[SRUW�SUREDELOLW\��$�QHJDWLYH�HIIHFW�ZDV�IRXQG�LQ�UHODWLRQ�WR�WKH�YDULDEOHV�WKDW�LQGLFDWH�WKH�UHVXOWV�RI�LQQRYDWLYH�DFWLYLWLHV�LQ�VDOHV��)LUPV�ZLWK�D�KLJK�QXPEHU�RI�QHZ�SURGXFWV�DUH�PRUH�RULHQWHG�WR�WKH�QDWLRQDO�PDUNHW��+RZHYHU��WKRVH�ILUPV�WKDW�VSHFLDOLVH�LQ�MXVW�RQH�SURGXFW��DUH�PRUH�G\QDPLF�RQ�WKH�LQWHUQDWLRQDO�PDUNHW��7KH�YDULDEOHV�ZLWK�WKH�KLJKHVW�GLVFULPLQDWRU\�SRZHU�DUH�WKH�VL]H�RI�WKH�ILUPV�DQG�WKH�SUHVHQFH�RI�IRUHLJQ�FDSLWDO��:LWKLQ�WKH�JURXS�RI�YDULDEOHV�WKDW�DQDO\VH�WKH�LQQRYDWLYH�EHKDYLRXU�FRQWUDFWLQJ�WHFKQRORJ\�VHUYLFHV�LV�WKH�PRVW�LPSRUWDQW�RQH�IROORZHG�E\�5	'�H[SHQGLWXUHV�E\�VDOHV�DQG� WKH�QXPEHU�RI�HQJLQHHUV�E\� WRWDO�HPSOR\PHQW��/LNH�ZH�DUJXHG�LQ� WKH�IRUPHU�VHFWLRQ�LQ�JHQHUDO�WKHVH�ILQGLQJV�DUH�VLPLODU�WR�WKH�UHVXOWV�LQ�WKH�HPSLULFDO�OLWHUDWXUH��ZKLFK�SUREDEO\�SURYHV�WKDW�RXU�GDWD�GR�QRW�RIIHU�DG�KRF�LQWHUSUHWDWLRQV�WKDW�FRXOG�KDUP�WKH�FUHGLELOLW\�RI�RXU�PDLQ�ILQGLQJV�RI�WKH�QRQ�OLQHDU�PRGHO��
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*UDSKLF����([SRUW�SUREDELOLW\�E\�LQQRYDWLYH�EHKDYLRXU

�([SRUW�SUREDELOLW\�RI�WRWDO�VDPSOH������$O�GLIHUHQWHV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW��

([SRUW�SUREDELOLW\��YHUVXV�WKH�SHUFHQWDJH�RI�VDOHV�UHODWHG�WR�LQQRYDWLYH�SURGXFWV

���
����

�� ����� ������ RYHU����

([SRUW�SUREDELOLW\�YHUVXV�5	'�H[SHQGLWXUHV�E\�VDOHV

���
����
��

�� ������� ������� RYHU���

([SRUW�SUREDELOLW\�YHUVXV�3HUVRQDO�LQ�5	'�E\�WRWDOHPSOR\PHQW

���
����
��

�� ���� ���� RYHU���

([SRUW�SUREDELOLW\�YHUVXV�QXPHEU�RI�LQJLQHHUV�E\�WRWDO�HPSOR\PHQW

�
��
��
��

�� ���� ���� RYHU���

([SRUW�SUREDELOLW\�YHUVXV�([SHQGLWXUHV�LQ�IRUPDWLRQ�E\�VDOHVLILFDWLRQ

�
��
��
��

�� ������ RYHU�����

([SRUW�SUREDELOLW\�YHUVXV�H[SHQGLWXUHV�LQ�PDFKLQHU\�DQG�HTXLSPHQW�E\�VDOHV�

�
��
��
��

�� ������� ��������� RYHU�����

([SRUW�SUREDELOLW\�YHUVXV�WKH�QXPEHU�RI�QHZ�SURGXFWV�

�
��
��
��

1RQH ��WLOO�� RYHU��

([SRUW�SUREDELOLW\�YHUVXV�SURGXFW�GLYHUVLILFDWLRQ

���
����
��

0RQR�SURGXFHU %L�SURGXFHU 7UL�SURGXFHU 0XOWL�SURGXFW
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2Q� WKH� RQH� KDQG�� WKH� DOWHUQDWLYH� PRGHO� FRQILUPV� WKH� SRVLWLYH� OLQHDU� UHODWLRQVKLS� EHWZHHQ� WKH�OLNHOLKRRG�RI�H[SRUWLQJ�DQG�SURGXFW�VSHFLDOLVDWLRQ�DQG�WKH�QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�H[SRUWLQJ�DQG�WKH�SHUFHQWDJH�RI�VDOHV�UHODWHG�WR�LPSURYHG�SURGXFWV�DOVR�IRXQG�LQ�WKH�FRQYHQWLRQDO�PRGHO��2Q�WKH�RWKHU�KDQG�� WKH�DOWHUQDWLYH�PRGHO�VKRZV�D�QRQ�OLQHDU�UHODWLRQVKLS� LQ� WKH�IRUP�RI�DQ�LQYHUWHG�³8´�EHWZHHQ�WKH�YDULDEOHV�UHODWHG�WR�WKH�LQQRYDWLYH�HIIRUWV�DQG�WKH�DFTXLVLWLRQ�RI�WHFKQRORJLHV�RQ�WKH� RQH� KDQG� DQG� WKH� H[SRUW� SUREDELOLW\� RQ� WKH� RWKHU��� 7KLV� VHHPV� WR� FRQILUP� WKH� UHODWLRQVKLS�REVHUYHG� E\� WKH� H[SODQDWRU\� DQDO\VLV� �DV� VKRZQ� LQ� ILJXUH� ���� )RU� WKH YDULDEOHV� DFTXLVLWLRQ� RI�PDFKLQHU\� DQG� HTXLSPHQW�� 1XPEHU� RI� HQJLQHHUV� E\� WRWDO� HPSOR\PHQW� DQG� WKH� QXPEHU� RI� QHZ�SURGXFWV��WKH�OHVV�LQQRYDWLYH�ILUPV�DQG�WKH�PRVW�LQQRYDWLYH�ILUPV�KDYH�D�ORZHU�H[SRUW�SUREDELOLW\�WKDQ�WKRVH�ZLWK�D�PHGLXP�OHYHO�RI�LQQRYDWLYH�DFWLYLWLHV�
7DEOH����*HQHUDO�PRGHOV��FRQYHQWLRQDO�YHUVXV�DOWHUQDWLYH�PRGHO

�� 7R�DVVXUH�WKH�VWDELOLW\�DQG�UHOLDELOLW\�RI�ERWK�PRGHOV�ZH�HVWLPDWHG�VLPLODU�PRGHOV�LQ�ZKLFK�ZH�PDLQWDLQHG�WKH�YDULDEOHV� UHODWHG� WR� WKH� VWUXFWXUDO� FKDUDFWHULVWLFV� RI� WKH� ILUPV� DQG�PDGH� VRPH� FKDQJHV� LQFOXGLQJ� DQG� H[FOXGLQJ�GLIIHUHQW�YDULDEOHV�UHODWHG�WR�LQQRYDWLYH�DFWLYLWLHV��,Q�DOO�WKRVH�PRGHOV�HDFK RI�WKHP�±UHJDUGOHVV�RI�WKH�LQGLFDWRUV�IRU�LQQRYDWLYH�DFWLYLWLHV�WKDW�KDYH�EHHQ�XVHG� FRQILUPHG�WKH�UROH�RI�WKH�VWUXFWXUDO�FKDUDFWHULVWLFV�DQG�WKH�VSHFLILF�UHODWLRQVKLSV�EHWZHHQ�LQQRYDWLRQ�DQG�H[SRUW��)RU�GHWDLOV�VHH�(VWUDGD��������

&RQYHQWLRQDO�PRGHO $OWHUQDWLYH�PRGHO%HWD 6LJQLILFDQFH 0DUJLQDO�HIIHFW���� %HWD 6LJQLILFDQFH 0DUJLQDO�HIIHFW����6L]H ����� ����� ����� ����� ����� �����6L]H

� ������ ����� ������ �����)RUHLJQ�&DSLWDO ����� ����� ����� ����� ����� �����6HFWRU�6WUXFWXUDO�FKDUDFWHULVWLFV 3URGXFHUV� RI� WUDGLWLRQDO� FRQVXPHU�JRRGV ����� ����� ��� ����� ����� ���6XSSOLHUV� RI� WUDGLWLRQDO� LQWHUPHGLDWH�JRRGV��5HIHUHQFH�FDWHJRU\�6SHFLDOLVHG� VXSSOLHUV� RI� LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW ����� ����� �� ����� ����� ��0DVV�SURGXFWLRQ�DVVHPEOHUV ����� ����� ��� ����� ����� ���5	'�EDVHG�VHFWRUV� ����� ����� ��� ����� ����� ��0DFKLQHU\�DQG�HTXLSPHQW 16 16 16 ����� ����� �����$FTXLVLWLRQ�RI�WHFKQRORJLHV 0DFKLQHU\�DQG�HTXLSPHQW�

� ������ �����7HFKQLFDO�VHUYLFHV�IRU�5	' ����� ����� ��� ����� ����� ���,QQRYDWLYH 5	'�H[SHQGLWXUHV�E\�VDOHV ����� ����� ����� ������ ����� ������5	'�H[SHQGLWXUHV�E\�VDOHV

� ����� �����(IIRUWV 1XPEHU�RI�HQJLQHHUV�E\�WRWDO�HPSOR\PHQW ����� ����� ����� ����� ����� �����1XPEHU� RI� HQJLQHHUV� E\� WRWDO�HPSOR\PHQW

� ������ �����([SHQGLWXUHV�LQ�0DUNHWLQJ 16 16 16 ������ ����� ������1XPEHU�RI�QHZ�SURGXFWV ������ ����� ������ ����� ����� �����1XPEHU�RI�QHZ�SURGXFWV

� ������ �����,QQRYDWLYH�UHVXOWV 3HUFHQWDJH�RI�VDOHV�UHODWHG�WR�LPSURYHG�SURGXFWV ������ ����� ������ ������ ����� ������3HUFHQWDJH�RI�VDOHV�UHDOWHG�WR�WKH�PDLQ�SURGXFW��3URGXFW�'LYHUVLILFDWLRQ� ����� ����� ����� ����� ����� �����&RQVWDQW ������ ����� ���� ������ ����� ����
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7KH� YDULDEOH� 5	'� H[SHQGLWXUH� E\� VDOHV� VKRZV� D� UHPDUNDEOH� DQG� FRQWUDGLFWRU\� UHVXOW�� 7KH�H[SODQDWRU\� DQDO\VLV� VKRZV� IRU� WKLV� YDULDEOH� DQ� LQYHUWHG� ³8´�VKDSHG� UHODWLRQVKLS� ZKLOH� WKH�ORJLVWLF� UHJUHVVLRQ�PRGHO� UHIOHFWV�D�QRUPDO�VKDSHG�³8´�LQVWHDG�RI�DQ�LQYHUWHG�RQH��6R�IRU�WKLV�YDULDEOH�WKH�UHODWLRQVKLS��WDNLQJ�LQWR�DFFRXQW�VLPXOWDQHRXVO\�RWKHU�LQQRYDWLRQ�UHODWHG�YDULDEOHV� LV�QRQ�OLQHDU�DOWKRXJK�LW�KDV�WKH�IRUP�RI�D�QRUPDO�³8´��,Q� WKLV�FDVH�WKH�KLJKHVW�H[SRUW�SUREDELOLW\�LV�UHODWHG� WR� D� ORZ� RU� D� KLJK� 5	'� LQWHQVLW\� ZKLOH� WKH� LQWHUPHGLDWH� ILUPV� KDYH� D� ORZHU� H[SRUW�SUREDELOLW\����
7KH� H[DFW� LQWHUSUHWDWLRQ�RI� WKHVH� UHVXOWV� VHHPV� WR�EH� FRPSOLFDWHG��$Q� LQLWLDO� LQWHUSUHWDWLRQ�RI�WKHVH� FRQWUDGLFWRU\� UHVXOWV� FRXOG� EH� WKH� LQWHUDFWLRQ� HIIHFW� EHFDXVH� WKH� PRGHO� LQFOXGHV�VLPXOWDQHRXVO\�HLJKW�YDULDEOHV�RI� LQQRYDWLYH�EHKDYLRXU��7KLV�IDFW�FRXOG�JHQHUDWH�D�SUREOHP�RI�FROLQHDULW\� DQG� WKHUHIRUH� DIIHFW� WKH� H[DFW� VKDSH� RI� WKH� UHODWLRQVKLS� RI� RQH� RI� WKH� RWKHU�YDULDEOHV���
*RRGQHVV�RI�ILW

&RQYHQWLRQDO�PRGHO $OWHUQDWLYH�PRGHO &RQYHQWLRQDO�PRGHO $OWHUQDWLYH�PRGHO���// ������ ������ ��� �� ������ �������VLJ� ����� �����3VHXGR�U� 3HUFHQWDJH�RI�FRUUHFW�FODVVLILHG�FDVHV&R[�\�6QHOO ���� ���� 1R�H[SRUWHUV �� ��1DJHONHUNH ���� ���� ([SRUWHUV �� ��0F)DGGHQ ���� ���� 7RWDO �� ��0F)DGGHQ�DGMXVWHG ���� ���� 1XPEHU�RI�FDVHV ���� ����6RXUFH��RZQ�HVWLPDWLRQ�RQ�WKH�VXUYH\�,1(*,�&21&<7(*���������
&HUWDLQO\��VRPH�FROLQHDULW\�EHWZHHQ�WKRVH�YDULDEOHV�LV� H[SHFWHG��DOEHLW�WKH�FRUUHODWLRQ�EHWZHHQ�WKHP� LV� QRW� H[WUHPHO\� KLJK�� +RZHYHU�� ZH� GLG� VRPH� WHVWV� LQFOXGLQJ� DQG� H[FOXGLQJ� GLIIHUHQW�YDULDEOHV� UHODWHG� WR� LQQRYDWLYH� EHKDYLRXU� DQG� WKHUH� ZHUH� QR� FKDQJHV� LQ� WKH� VLJQV� DQG� WKH�VLJQLILFDQFH�RI�RWKHU�YDULDEOHV����:H�HVWLPDWHG�PRGHOV�H[FOXGLQJ�RQH�E\�RQH�WKH�RWKHU�YDULDEOHV�UHODWHG� WR� WKH� LQQRYDWLYH�EHKDYLRXU�DQG� LQ�HDFK�RI� WKH�FRPELQDWLRQV� WKH�5	'�H[SHQGLWXUH�E\�VDOHV�VKRZV�D�QRUPDO�³8´�VKDSHG�UHODWLRQVKLS��$OWKRXJK�WKHVH�SUHOLPLQDU\�PRGHOV�KDG�D�ORZHU�SHUFHQWDJH�RI�FRUUHFWO\�FODVVLILHG�ILUPV�DQG�WKH�&� ZDV�VRPHZKDW�ORZHU�LQ�UHODWLRQ�WR�WKH�ILQDO�PRGHO� SUHVHQWHG� LQ� WKLV� SDSHU�� 7KHVH� SUHOLPLQDU\� WHVWV� DVVXUH� XV�� RQ� WKH� RQH� KDQG� WKDW� WKH�UHODWLRQVKLS�VHHPV�WR�EH�VKDSHG�DV�D�QRUPDO�³8´��DQG�RQ�WKH�RWKHU�LQGLFDWH�WKH�DEVHQFH�RI�WKH�SUREOHP�RI�FROLQHDULW\�DQG�FRQILUP�WKH�UREXVWQHVV�RU�VWDELOLW\�RI�WKH�PRGHO����
�� $V�ZH�ZLOO�VHH�LQ�WKH�QH[W�VHFWLRQ�DQDO\VLQJ�WKH�UHVWULFWHG�PRGHOV��WKLV�YDULDEOH�KDV�D�OHVV�VWDEOH�EHKDYLRXU��$OWKRXJK�H[FOXGLQJ�LW�IURP�WKH�DQDO\VLV�WKH�UHVXOWV�ZH�VKRZHG�EHIRUH�GR�QRW�FKDQJH��WKHUHIRUH�LWV�LQFOXVLRQ�GRHV�QRW�LPSHGH�VWDWLVWLFDOO\�UHOLDEOH�UHVXOWV�RI�WKH�QRQ�OLQHDU�PRGHO��� ,W�FRXOG�EH� WKDW� WKH�YDULDEOHV�RI�H[SHQGLWXUHV�LQ�PDFKLQHU\�DQG�HTXLSPHQW�� � WKH�QXPEHU�RI�HQJLQHHUV�E\�WRWDO�HPSOR\PHQW� LQ�HQJLQHHULQJ�DQG� WKH�QXPEHU�RI�QHZ�SURGXFWV� DOUHDG\� UHIOHFW� � WKH� UHODWLRQVKLS� LQ� WKH� IRUP�RI�DQ�LQYHUWHG�³8´��:KLOH�WKH�5	'�HIIRUW�H[SODLQV�DQ�DGGLWLRQDO�RU�D�SDUWLDO�UHODWLRQVKLS������$V�ZHOO�DV� WKH�YDULDEOHV�UHODWHG�WR�WKH�VWUXFWXUDO�FKDUDFWHULVWLFV�RI�WKH�ILUPV��WKRVH�UHIOHFWLQJ�WKHLU�LQQRYDWLYH�EHKDYLRXU�GR�VKRZ�WKH�VDPH�UHODWLRQVKLSV�DV�SUHVHQWHG� LQ� WKH�SDSHU��7KHUH�ZHUH�QR�FKDQJHV�LQ�WKH�VLJQV�RI� WKH�YDULDEOHV��2QO\�WKH�%HWDV�FKDQJHG�VOLJKWO\�DQG�WKH�SDUDPHWHUV�RI�WKH�JRRGQHVV�RI�ILW�ZHUH�VOLJKWO\�ORZHU����� 'HVSLWH�WKH�GLIILFXOWLHV�ZLWK�WKH�LQWHUSUHWDWLRQ�DQG�WKH�GLIIHUHQFHV�RI�LWV�LQIOXHQFH�RQ�H[SRUW�EHKDYLRXU�REVHUYHG�LQ�WKH�UHVWULFWHG�PRGHOV��ZH�GHFLGHG�WR�PDLQWDLQ�WKLV�YDULDEOH�LQ�WKH�PRGHO��)LUVWO\��EHFDXVH�RI�WKH�LPSURYHPHQW�RI�WKH�SDUDPHWHUV�RI� WKH�JRRGQHVV�RI� ILW�� VHFRQGO\�EHFDXVH� WKHVH�H[SHQGLWXUHV� �HVSHFLDOO\� LQ�GHYHORSLQJ�FRXQWULHV�UHIOHFW�D�YHU\�VSHFLILF�SDUW�RI�LQQRYDWLYH�DFWLYLWLHV��
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2QFH� ZH� UHMHFWHG� WKH� SRVVLELOLW\� WKDW� WKH� QRUPDO� ³8´� VKDSHG� UHODWLRQVKLS� LV� D� UHVXOW� RI�LQWHUDFWLRQ�HIIHFWV�ZH�KDYH� WR�H[SODLQ�ZK\� WKHUH�H[LVW�VLPXOWDQHRXVO\� WZR�VHHPLQJO\�RSSRVLWH�UHODWLRQVKLSV�� )RU� H[DPSOH�� ZK\� GR� ILUPV� ZLWK� D� ORZ� 5	'� LQWHQVLW\� KDYH� D� KLJKHU� H[SRUW�SUREDELOLW\� WKDQ� WKRVH� ZLWK� DQ� LQWHUPHGLDWH� LQWHQVLW\� DQG� VLPXOWDQHRXVO\� ZK\� GR� WKH� RWKHU�LQQRYDWLRQ�UHODWHG� YDULDEOHV� VKRZ� WKDW� D� ORZ� LQQRYDWLYH� OHYHO� LV UHODWHG� WR� D� ORZ� H[SRUW�SUREDELOLW\"�3UREDEO\� WKHVH� DSSDUHQWO\� FRQWUDGLFWRU\� IDFWV� FRXOG� EH� FRQQHFWHG� WR� WKH� W\SH� RI�SURGXFWV� WKH\� H[SRUW�� UHODWHG� WR� WKHLU� SRVLWLRQ� LQ� WKH� SURGXFW� OLIH� F\FOH�� 3UREDEO\� WKHVH� DUH�SURGXFWV�ZLWK�D�KLJK�OHYHO�RI�VWDQGDUGLVDWLRQ��QRW�LQQRYDWLYH�SURGXFWV���WKH�SURGXFWLRQ�RI�ZKLFK�ZDV� UHORFDWHG� WR� ORZ� ZDJH� FRXQWULHV� JHDUHG� WR� WDNLQJ� DGYDQWDJH� RI� WKH� UHODWLYH� 0H[LFDQ�DGYDQWDJHV�RI� ORZ�VDODULHV�DQG�QDWXUDO�UHVRXUFHV��7KHUHIRUH�5	'�DFWLYLWLHV�DUH�QRW�SURILWDEOH��+RZHYHU� �DW� WKH� VDPH� WLPH� WKH� LQYHVWPHQW� LQ� RWKHU� LQQRYDWLYH� DFWLYLWLHV�� HVSHFLDOO\� SURFHVV�LQQRYDWLRQ��UHGXFHV�WKHLU�H[SRUW�SUREDELOLW\��ZKHQ��WR�EH�FRPSHWLWLYH�WKH�VWDQGDUGLVHG�SURGXFWV�QHHG� WR�KDYH� ORZHU�SURGXFWLRQ�FRVWV��7KLV�NLQG�RI�SURFHVV� LQQRYDWLRQ�FDQ�EH�DFKLHYHG�E\� WKH�SXUFKDVH� RI� LQFRUSRUDWHG� WHFKQRORJLHV� �DFTXLVLWLRQ� RI� RU� LQYHVWPHQW� LQ� PDFKLQHU\� DQG�HTXLSPHQW��RU�E\�JRRG�KXPDQ�FDSLWDO�
2WKHU� GLIIHUHQFHV� EHWZHHQ� WKH� FRQYHQWLRQDO� DQG� DOWHUQDWLYH� PRGHO� DUH� WKH� LQFOXVLRQ� RI� WKH�DFTXLVLWLRQ� RI� PDFKLQHU\� DQG� H[SHQGLWXUHV� LQ� PDUNHWLQJ� DV� D� VWDWLFDOO\� VLJQLILFDQW� H[SODQDWRU\�YDULDEOH��(VSHFLDOO\�LV�WKLV�WKH�FDVH�ZLWK�WKH�DFTXLVLWLRQ�RI�PDFKLQHU\��ZKLFK�LPSOLHV�WKH�SXUFKDVH�RI�LQFRUSRUDWHG�WHFKQRORJLHV� DQG�FRXOG�EH�DQ�LPSRUWDQW�YDULDEOH�WR�H[SODLQ�H[SRUW�EHKDYLRXU�LQ�GHYHORSLQJ�FRXQWULHV�OLNH�0H[LFR��
/RRNLQJ� WR� WKH�JRRGQHVV�RI�ILW�RI�ERWK�PRGHOV��ZH�REVHUYH�WKDW�DOO�SDUDPHWHUV�DUH�KLJKHU�LQ� WKH�FDVH�RI� WKH�DOWHUQDWLYH�PRGHO�� �7KH�/RJ�/LNHOLKRRG�LV�FOHDUO\�OHVV�������LQ�WKH�DOWHUQDWLYH�PRGHO�FRPSDUHG�ZLWK�WKH�FRQYHQWLRQDO PRGHO��������WKH�SVHXGR�5�� RI�1DJHONHUNH�������LV�WZR�SRLQWV�KLJKHU�LQ�WKH�FDVH�RI�WKH�FRQYHQWLRQDO�PRGHO�������DQG�WKH�DOWHUQDWLYH�PRGHO�SUHGLFWV�PRGHUDWHO\�EHWWHU�WKH�H[SRUW�SUREDELOLW\��RI�WKH�ILUPV������YV��������7KLV�EULQJV�XV�WR�WKH�FRQFOXVLRQ�WKDW WKH�QRQ�OLQHDU�PRGHO�VHHPV�WR�SUHGLFW��WKH�H[SRUW�SUREDELOLW\�RI�WKH�0H[LFDQ�PDQXIDFWXUHUV�EHWWHU�WKDQ�WKH�FRQYHQWLRQDO�PRGHO�GRHV��
7R� DVVXUH� WKH� UREXVWQHVV� RI� WKH� PRGHOV� ZH� UHSHDWHG� WKH� HVWLPDWLRQ� VHYHUDO� WLPHV� UDQGRPO\�H[FOXGLQJ� ���� RI� WKH� FDVHV�� (DFK WLPH� ZH� IRXQG� D� VLPLODU� UHVXOW� �WKH� VDPH� YDULDEOHV� ZHUH�VLJQLILFDQW�ZLWKRXW�FKDQJHV�LQ�WKHLU�UHODWLYH�LPSRUWDQFH�RU�WKHLU�VLJQ�±SRVLWLYH�RU�QHJDWLYH�HIIHFWV���ZLWK�RQO\�PLQRU�FKDQJHV�LQ�WKH�YDOXHV�RI�WKH�EHWDV��PDUJLQDO�HIIHFWV��FRUUHFWO\�FODVVLILHG�ILUPV HWF��0RUHRYHU�� ZH� UHSHDWHG� WKH� PRGHOV� H[FOXGLQJ� VRPH� RI� WKH� YDULDEOHV� UHODWHG� WR� LQQRYDWLYH�EHKDYLRXU��:H�DOZD\V�IRXQG�VLPLODU�UHVXOWV�FRQILUPLQJ�WKH�LPSRUWDQFH�RI�WKH�VWUXFWXUDO�YDULDEOHV�DQG�WKH�QRQ�OLQHDU�UHODWLRQVKLS�EHWZHHQ�WKH�LQQRYDWLYH�EHKDYLRXU�DQG�WKH�H[SRUW�SUREDELOLW\��(YHQ�LQ�WKH�FDVH�ZKHUH�RQO\�WZR�YDULDEOHV�UHODWHG�WR�LQQRYDWLYH�EHKDYLRXU�ZHUH�PDLQWDLQHG��RQH�IRU�WKH�LQQRYDWLYH�HIIRUW�RU�DFTXLVLWLRQ��DQG�WKH�RWKHU�IRU�WKH�SURGXFW�LQQRYDWLRQV�RU�SURGXFW�VWUDWHJ\���ZH�REWDLQHG�VLPLODU�FRQFOXVLRQV�
����� 5(675,&7('�$/7(51$7,9(�02'(/6
$OWKRXJK�WKH�HVWLPDWLRQ�RI�D�ORJLVWLF�UHJUHVVLRQ�PRGHO�PHDQV�WKDW�DOO�WKH�LQWHUDFWLRQ�HIIHFWV�DUH�WDNHQ� LQWR� DFFRXQW�� ZH� FRQFHLYH� WKDW� WKH� VDPSOH� DV� D� ZKROH� FRXOG� VWLOO� EH� FRQVLGHUHG� DV��KHWHURJHQHRXV��7KHUHIRUH�ZH�UHSHDWHG�WKH�DQDO\VLV�IRU�WKH�PRUH�KRPRJHQHRXV�VXEVDPSOHV��$V�FDQ� EH� REVHUYHG� LQ� 7DEOH� VL[�� ZH� PDGH� HVWLPDWLRQV� ±XVLQJ� WKH� VSHFLILFDWLRQ� RI� WKH� JHQHUDO�PRGHO� IRU����GLIIHUHQW�VXEVDPSOHV��:H�HVWLPDWHG�WKUHH�PRGHOV�IRU�VXEVDPSOHV�E\�VL]H��VPDOO��PHGLXP�DQG�ODUJH�VL]HG�ILUPV���WKUHH�PRGHOV�E\�DJH��QHZ��PDWXUH�DQG�ROG�ILUPV���WKUHH�PRGHOV�
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E\�SURSHUW\�VWUXFWXUH��LQGLYLGXDO�QDWLRQDO�ILUPV��QDWLRQDO�ILUPV�EHORQJLQJ�WR�JURXSV�RU�KROGLQJV�DQG� ILUPV� ZLWK� IRUHLJQ� SDUWLFLSDWLRQ��� WKUHH� VHFWRUV� �WUDGLWLRQDO� FRQVXPHU� JRRGV�� VSHFLDOLVHG�VXSSOLHUV�DQG�WKRVH�EDVHG�RQ�5	'��� DQG�WZR�PRGHOV�FODVVLI\LQJ�WKH�ILUPV�EHWZHHQ�WKRVH�WKDW�XVHG�H[WHUQDO�VHUYLFHV�IRU�5	'��RU�HQJLQHHULQJ�DFWLYLWLHV��DQG�WKRVH�WKDW�GLG�QRW�XVH�WKLV�NLQG�RI�VHUYLFHV��
/RRNLQJ� WR� WKH� VWUXFWXUDO� FKDUDFWHULVWLFV�� ZH� FDQ� REVHUYH� WKDW� PRVW� RI� WKHP� DUH� VWDWLVWLFDOO\�VLJQLILFDQW�LQ�DOPRVW�DOO�PRGHOV��7KH�VL]H�LV�D�VLJQLILFDQW�IDFWRU�IRU����RI�WKH�IRXUWHHQ�PRGHOV��H[FHSW� IRU� WKRVH�EDVHG�RQ�VXEVDPSOHV� WKDW� LQFOXGH�D�KLJK�SHUFHQWDJH�RI� ODUJH�HQWHUSULVHV� �WKH�VXEVDPSOHV� RI� ODUJH� ILUPV�� WKH� ILUPV� EHORQJLQJ� WR� D� QDWLRQDO� JURXS� RU� KROGLQJ�� WKRVH� RI� WKH�VFLHQFH� EDVHG� VHFWRUV� DQG� WKRVH� WKDW� FRQWUDFW� 5	'� VHUYLFHV��� $Q� XQH[SHFWHG� UHODWLRQVKLS� LV�IRXQG� IRU� WKH� VXEVDPSOH� RI� IRUHLJQ� ILUPV� LQ� ZKLFK� VL]H� LV� QHJDWLYHO\� UHODWHG� WR� H[SRUW�SUREDELOLW\�� (�J�� VPDOO� IRUHLJQ� ILUPV� DUH� PRUH� RULHQWHG� WR� WKH� LQWHUQDWLRQDO� PDUNHWV� ZKHUHDV�ODUJH�IRUHLJQ�ILUPV�RSHUDWH�PRUH�LQ�WKH�GRPHVWLF�PDUNHW��
)RUHLJQ�FDSLWDO�LV�DQ�H[SODQDWRU\�IDFWRU�LQ�HDFK�RI�WKH�PRGHOV��7KH�VHFWRU�LV�RQO\�LQVLJQLILFDQ W�LQ� WKUHH� VXEVDPSOHV�� ODUJH� ILUPV�� WKRVH� EHORQJLQJ� WR� D� QDWLRQDO� JURXS� RU� KROGLQJV� DQG� WKH�VDPSOH�IRUHLJQ�ILUPV��,Q�IDFW��LQ�DOO�FDVHV�ZKHUH�ZH�DUH�WDONLQJ�LPSOLFLWO\�DERXW�ODUJH�ILUPV��WKLV�PHDQV�WKDW�DGYDQWDJHV�RI�EHLQJ�ODUJH�DUH�SHUVLVWHQW�DPRQJ�VHFWRUV�

�� 'XH�WR�WKH�OLPLWHG�QXPEHU�RI�ILUPV�LQ�RXU�VDPSOH�WKDW�EHORQJ�WR�WKH�RWKHU�VHFWRUV�LW�ZDV�LPSRVVLEOH�WR�FDUU\�RXW�VWDWLVWLFDOO\�DFFHSWDEOH�HVWLPDWLRQV�IRU�DOO�VHFWRUV��
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7DEOH�����5HVWULFWHG�$/7(51$7,9(�02'(/6�IRU�VXEVDPSOHV�E\�VL]H��DJH��SURSHUW\�DQG�VHFWRU�DQG�LPSRUWDQFH�RI�WHFKQRORJLFDO�VHUYLFHV�
6,=( $*( 3523(57< 6(&725��� &RQWUDFWLQJ�WHFKQLFDO�6HUYLFHV�7\SH�RI�YDULDEOHV ,QGHSHQGHQW�YDULDEOHV *(1(5$/�02'(/ 6 0 / < $ 2 ,1' 1* ) 75$' (63 %& 12 6,6L]H � � � 16 � � � � 16 � � � 16 � 166L]H

� � � � 16 � � � � 16 16 � 16 16 � 16)RUHLJQ�&DSLWDO � � � � � � � � � � � �6HFWRU� 
 
 
 16 
 
 
 
 16 16 
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� � � 16 � � � � � 16 16 � � � � �7HFKQLFDO�VHUYLFHV�IRU�5	' � 16 � 16 � � � � � 16 � � 165	'�H[SHQGLWXUHV�E\�VDOHV � 16 16 16 16 16 16 � 16 16 � 16 16 16 �,QQRYDWLYH 5	'�H[SHQGLWXUHV�E\�VDOHV

� � 16 16 16 16 16 16 � 16 16 � 16 16 16 �(IIRUWV 1XPEHU�RI�HQJLQHHUV�E\�WRWDO�HPSOR\PHQW � � � � 16 � � � 16 16 16 � 16 � 161XPEHU�RI�HQJLQHHUV�E\�WRWDO�HPSOR\PHQW

� � � � � 16 16 � � 16 16 16 � 16 � 16([SHQGLWXUHV� LQ�PDUNHWLQJ� IRU�QHZ�SURGXFWV�E\�VDOHV � � 16 16 16 � � � 16 16 � 16 � 16 �

1XPEHU�RI�QHZ�SURGXFWV � � 16 16 16 16 16 � 16 16 � 16 � 16 �1XPEHU�RI�QHZ�SURGXFWV

� � � 16 16 16 16 16 � 16 16 � 16 � 16 �,QQRYDWLYH�UHVXOWV 3HUFHQWDJH�RI�VDOHV�UHODWHG�WR�LPSURYHG�SURGXFWV � 16 � � 16 � 16 � 16 16 � 16 � � �3HUFHQWDJH�RI�VDOHV�UHODWHG�WR�WKH�PDLQ�SURGXFW��3URGXFW�'LYHUVLILFDW LRQ� � 16 � � 16 16 � 16 16 � 16 16 � � 16
&RQVWDQW � � � 16 � � � � 16 � � � 16 � �36(8'2�5

���1$*(/.(5.(� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��*RRGQHVV�RI�ILWW ��FRUUHFWO\�FODVVLILHG �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��1XPEHU�RI ILUPV ���� ��� ��� ��� ��� ��� ��� ��� �� �� ��� ��� ��� ��� ���
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7DNLQJ�LQWR�DFFRXQW�WKH�UROH�RI�LQQRYDWLYH�EHKDYLRXU�LQ�HDFK�RI�WKH�PRGHOV��ZH�REVHUYH�IRU�WKUHH�YDULDEOHV� �5	'� H[SHQGLWXUHV�� SURGXFW� GLIIHUHQWLDWLRQ� RU�PDUNHWLQJ�� VRPH� XQVWDEOH� DQG� SRVVLEO\�FRQWUDGLFWRU\� UHVXOWV��7KH�TXHVWLRQ� LV� LI� WKHVH� LQVWDELOLWLHV�JHQHUDWH�SUREOHPV��ZKLFK�FRXOG�DIIHFW�WKH� FUHGLELOLW\� RI� WKH� HVWLPDWLRQV� RU� UHIOHFW� WKH� SDUWLFXODULWLHV� RI� GLIIHUHQW� W\SH� RI� ILUPV��(�J�� WKH�DSSDUHQW� FRQWUDGLFWRU\� UHVXOWV� UHIOHFW� WKH� GLIIHUHQW� UROH� RI� VRPH� VSHFLILF� DVSHFWV� RI� LQQRYDWLYH�EHKDYLRXU� LQ� GLIIHUHQW� W\SH� RI� ILUPV�� 7KHUHIRUH� ZH� UHSHDWHG� WKHVH� UHVWULFWHG� PRGHOV� H[FOXGLQJ�WKRVH�WKUHH�YDULDEOHV��7KHVH�DGGLWLRQDO�HVWLPDWLRQV�GLG�QRW�FKDQJH�WKH�VLJQ�DQG�VLJQLILFDQFH�RI�WKH�RWKHU� YDULDEOHV�� %HFDXVH� RI� WKH� OLPLWDWLRQV� RI� WKH� GDWD� EDVH� WKH� LQWHUSUHWDWLRQ� RI� WKH� VHHPLQJO\�FRQWUDGLFWRU\� UHVXOWV� LV� UDWKHU�GLIILFXOW�� WKHUHIRUH� WKH� IROORZLQJ�UHPDUNV�KDYH� WR�EH�FRQVLGHUHG�DV�UHDVRQDEOH�DG�KRF�H[SODQDWLRQV�UDWKHU�WKDQ�HPSLULFDOO\�FRQWUDVWHG�IDFWV��
7KH�5	'�H[SHQGLWXUHV�E\�VDOHV�VKRZ�D�QRQ�OLQHDU�³8´�VKDSHG�UHODWLRQVKLS�IRU�WKH�ZKROH�VDPSOH��WKH� VDPSOH� RI� LQGLYLGXDO� ILUPV� DQG� IRU� WKRVH� ILUPV� WKDW� FRQWUDFW� WHFKQLFDO� VHUYLFHV�� :KLOH� DQ�LQYHUWHG�³8´�VKDSHG�UHODWLRQVKLS�ZDV�GHWHFWHG�IRU�WKH�SURGXFHUV�RI�WUDGLWLRQDO�FRQVXPHU�JRRGV��IRU�PRVW�RI�WKH�VXEVDPSOHV������QR�VWDWLVWLFDOO\�VLJQLILFDQW�UHODWLRQVKLS�ZDV�IRXQG��,W�FDQ�EH�VWDWHG�WKDW�LQ�XQGHUGHYHORSHG�FRXQWULHV�OLNH�0H[LFR�5	'�LV�QRUPDOO\�D�PDUJLQDO�DFWLYLW\�DQG�RIWHQ�VXSSRUWV�RWKHU�LQQRYDWLYH�DFWLYLWLHV��6R�WKHLU�H[FOXVLRQ�RI�PRVW�RI�WKH�PRGHOV�FRXOG�EH�GXH�WR�WKH�LQFOXVLRQ�RI�RWKHU�LQQRYDWLRQ�UHODWHG�YDULDEOHV��$QRWKHU�UHDVRQ�FRXOG�EH�WKDW�LQ�VPDOOHU�VXEVDPSOHV�WKH�WHVW�IRU� VLJQLILFDQFH� UHTXLUHV� D� KLJKHU� FRUUHODWLRQ�� VR� WKH� VLJQLILFDQFH� FRXOG� IDGH� DZD\� GXH� WR� WKH�QXPEHU� RI� REVHUYDWLRQV�� ,Q� DQ\� FDVH�� ZLWK� RXU� GDWD� LW� LV� LPSRVVLEOH� WR� FRQILUP� WKRVH�LQWHUSUHWDWLRQV��
,W�KDV�WR�EH�WDNHQ�LQWR�DFFRXQW�WKDW�5	'�UHIOHFWV�VSHFLILF�LQQRYDWLYH�DFWLYLWLHV�WKDW�DUH�FRQVLGHUHG�RI�D�KLJKHU�OHYHO�WKDQ�MXVW�HQJLQHHULQJ�RU�WKH�SXUFKDVH�RI�LQFRUSRUDWHG�WHFKQRORJLHV��7KHUHIRUH�LW�LV�QRW� VXSULVLQJ� WKDW� LWV� UROH� LQ� HDFK� RI� WKH� UHVWULFWHG� VDPSOHV� FRXOG� EH� GLIIHUHQW�� 7KH� QRUPDO� ³8´�VKDSHG� UHODWLRQVKLS� LV� IRXQG� IRU� WKH� WRWDO� VDPSOH� RI� ������ � IRU� WKH� VXEVDPSOH�RI����� LQGLYLGXD O�ILUPV� DQG� IRU� WKH� RQHV� WKDW� FRQWUDFW� H[WHUQDO� 5	'� VHUYLFHV�� $� VWDWLVWLFDOO\� QRQ�VLJQLILFDQW�UHODWLRQVKLS�ZDV� IRXQG� IRU� ���RI� WKH� VXEVDPSOHV� LQFOXGLQJ� WKRVH�RI� WKH�����VPDOO� ILUPV�DQG� WKH����� ILUPV� WKDW� GR� QRW� FRQWUDFW� H[WHUQDO� WHFKQLFDO� VHUYLFHV�� 0RVW� RI WKH� ILUPV� RI� WKRVH� WZR�VXEVDPSOHV� GR� QRW� FDUU\� RXW� 5	'�� $Q� RSSRVLWH� UHODWLRQVKLS� ZDV� IRXQG� IRU� WKH� SURGXFHUV� RI�WUDGLWLRQDO� FRQVXPHU� JRRGV�� ,Q� WKLV� VXEVDPSOH� WKH� ILUPV�ZLWK� D�PRGHUDWH� 5	'� HIIRUW� KDYH� WKH�KLJKHVW� H[SRUW� SUREDELOLW\� ZKLOH� WKH� ILUPV� ZLWK� D� YHU\� ORZ� RU� D� YHU\� KLJK� HIIRUW� H[SRUW� OHVV�IUHTXHQWO\��
7KH�VHFRQG�YDULDEOH�WKDW�VKRZV�LUUHJXODU�UHVXOWV�LV�WKH�H[SHQGLWXUHV�LQ�PDUNHWLQJ�IRU�QHZ�SURGXFWV�E\�VDOHV��7KLV�YDULDEOH� LV�VLJQLILFDQW�IRU� WKH�VXEVDPSOHV�RI�VPDOO�� LQGLYLGXDO�DQG�PDWXUH�ILUPV�� ,W�VHHPV� WKDW�HVSHFLDOO\� WKHVH� W\SH�RI� ILUPV�QHHG�D�PDUNHWLQJ�VWUDWHJ\�WR�DVVXUH�D�SRVLWLYH� LPDJH�LQ�WKH�LQWHUQDWLRQDO�PDUNHW��7KH�VDPH�LV�WUXH�IRU�WKH�VFLHQFH�EDVHG�ILUPV��ZKR�DOVR�KDYH�WR�FRQYLQFH�IRUHLJQ�PDUNHWV�DERXW� WKH�TXDOLW\�RI� WKHLU�QHZ�LQQRYDWLYH�SURGXFWV��)RU� WKRVH�VXEVDPSOHV�UHODWHG�WR�ODUJH�ILUPV��PHGLXP�DQG�ODUJH�ILUPV��ILUPV�EHORQJLQJ�WR�QDWLRQDO�RU�IRUHLJQ�JURXSV�RU�KROGLQJV��D�PDUNHWLQJ�VWUDWHJ\�GRHV�QRW�LQFUHDVH�WKHLU�H[SRUW�SUREDELOLW\��$OVR�IRU�QHZ�ILUPV��WKLV�YDULDEOH�LV�QRW�VWDWLFDOO\�VLJQLILFDQW��SRVVLEO\�GXH�WR�WKH�ORZ�QXPEHU�RI�QHZ�ILUPV�WKDW�H[SRUW����7KH�SRVLWLYH�UHODWLRQVKLS�IRU� WKH�VXEVDPSOH�RI�PDWXUH�ILUPV�FRXOG�EH�H[SODLQHG�E\�WKHLU�SDUWLFXODU�VLWXDWLRQ�LQ�ZKLFK� WKH\� VWLOO� GR� QRW� KDYH� DQ� HVWDEOLVKHG� LPDJH�� 0RUH� GLIILFXOW� LV� WR� H[SODLQ� WKH� QHJDWLYH�
�� 7KH�VWDWLVWLFDO�UHTXLUHPHQWV�RI�WKH�VLJQLILFDQFH�WHVW�FRXOG�KLGH�D�SRVLWLYH�UHODWLRQVKLS��,Q�IDFW�KHUH�ZH�RQO\�DQDO\VH��WKH�PDLQ�UHODWLRQVKLS��7KLV�GRHV�QRW�PHDQ�WKDW�LQ�FHUWDLQ�LQGLYLGXDO�HQWHUSULVHV�WKH�PDUNHWLQJ�VWUDWHJ\�FRXOG�EH�YHU\�LPSRUWDQW�WR�LQLWLDWH�H[SRUW�DFWLYLWLHV����
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UHODWLRQVKLS�IRXQG�IRU�WKH�ROG�ILUPV����WKH�SURGXFHUV�RI�WUDGLWLRQDO�FRQVXPHU�JRRGV�DQG�WKRVH�ILUPV�WKDW�FRQWUDFW�WHFKQLFDO�VHUYLFHV��
7KH� WKLUG� XQVWDEOH� YDULDEOH�ZLWK� DSSDUHQWO\� FRQWUDGLFWRU\� UHVXOWV� LV� WKH�SHUFHQWDJH� UHODWHG� WR� WKH�PDLQ� SURGXFW�� )RU� WKH� VDPSOH� DV� D� ZKROH�� SURGXFW� VSHFLDOLVDWLRQ LV� UHODWHG� WR� D� KLJKHU� H[SRUW�SUREDELOLW\�� KRZHYHU� IRU� VRPH� RI� WKH� VXEVDPSOHV� WKH� KLJKHU� H[SRUW� SUREDELOLW\� LV� UHODWHG� WR� D�VWUDWHJ\�RI�SURGXFW�GLIIHUHQWLDWLRQ DQG�SURGXFW�GHYHORSPHQW��7KLV�LV�WKH�FDVH�IRU�ODUJH�ILUPV�ZLWK�WKHLU� ILQDQFLDO� DQG� RUJDQLVDWLRQDO� SRZHU� WKDW� SRVVLEO\� DOORZV� WKHP� WR� EH� FRPSHWLWLYH� RQ� WKH�LQWHUQDWLRQDO�PDUNHW�WKURXJK�D�GLYHUVLILFDWLRQ�VWUDWHJ\��ZKHUHDV�VPDOOHU�ILUPV�KDYH�WR�VSHFLDOLVH�WR�FRPSHWH�ZRUOGZLGH��7KH�VDPH�UHODWLRQVKLS�ZDV�IRXQG�IRU�WKH�ROG�ILUPV�DQG�IRU�WKRVH�WKDW�GLG�QRW�FRQWUDFW� H[WHUQDO�5	'� VHUYLFHV�� )RU� WKH� ROG� ILUPV�ZH� FRXOG� FRQVLGHU� D� VLPLODU� LQWHUSUHWDWLRQ� DV�DERYH��:H�ILQG�D�QHJDWLYH�UHODWLRQVKLS�IRU�WKH�PHGLXP�VL]HG�ILUPV��WKH�IRUHLJQ�RQHV�DQG�VFLHQFH �EDVHG� LQGXVWULHV�� 7KHVH� W\SHV� RI� ILUPV� QHHG� RU� RSW� IRU� D� VSHFLDOLVDWLRQ� VWUDWHJ\� EDVHG� RQ� D� IHZ�UHODWLYHO\� JRRG� SURGXFWV� LQVWHDG� RI� D� EURDG� UDQJH� RI� GLIIHUHQWLDWHG� SURGXFWV�� &RQFOXGLQJ�� WKH�UHVWULFWHG� PRGHOV� FRORXU� WKH� JHQHUDO� ILQGLQJV� ZLWK� UHJDUG� WR� WKH� PDUNHW� RULHQWDWLRQ� �GRPHVWLF�YHUVXV�IRUHLJQ�PDUNHWV��YHUVXV�WKH�SURGXFW�VSHFLDOLVDWLRQ�RU�GLYHUVLILFDWLRQ��7KLV�LQGLFDWHV�WKDW�WKH�VWUDWHJ\�RI�SURGXFW�VSHFLDOLVDWLRQ�LPSURYHV�H[SRUW�SUREDELOLW\�IRU�PHGLXP�VL]HG�DQG�IRUHLJQ�ILUPV�DQG� WKRVH�EHORQJLQJ� WR� VFLHQFH�EDVHG� VHFWRUV��:KLOH� ODUJH� ILUPV�� ROG�RQHV� DQG� WKRVH� WKDW�GR�QRW�FRQWUDFW� WHFKQLFDO� VHUYLFHV�XVH�D�GLYHUVLILFDWLRQ�RU�SURGXFW�RULHQWDWHG� VWUDWHJ\� WR�FRPSHWH�RQ� WKH�ZRUOG�PDUNHW��$Q� LPSRUWDQW�PHWKRGRORJLFDO� LPSOLFDWLRQ�RI� WKHVH�DSSDUHQWO\�³XQVWDEOH´�YDULDEOHV�LV� WKDW� WKH\� FRXOG� SDUWLDOO\� H[SODLQ� WKH� GLIIHUHQFHV� RI� WKH� UHVXOWV� LQ� WKH� H[LVWLQJ� OLWHUDWXUH�� 7KH�UHVXOWV�RI�WKH�VWXGLHV�WKDW�XVH�D�QRQ�UHSUHVHQWDWLYH�VDPSOH�RI�ILUPV��RQO\�ODUJH�ILUPV�RU�RQO\�VPDOO�RQHV�� VRPH�VSHFLILF� VHFWRUV�HWF����� FRXOG�EH� WKH� UHVXOW RI� WKH�GLIIHUHQW� UROH�RI� WKRVH�YDULDEOHV�DQG�WKH\�H[SODLQ�DSSDUHQWO\�FRQWUDGLFWRU\�UHVXOWV��
2EVHUYLQJ�WKH�UHVXOWV�RI�WKH�IRXUWHHQ�UHVWULFWHG�DOWHUQDWLYH�PRGHOV� �DQG�OHDYLQJ�RXW�WKRVH�XQVWDEOH�YDULDEOHV� ZH�FDQ�GHILQH�WKUHH�JURXSV�RI�PRGHOV��VHH�WDEOH�����7KH�ILUVW�RQH�LQFOXGHV�WKRVH�PRGHOV�WKDW�UHIOHFW�VLPLODU�UHODWLRQVKLSV�WR�WKRVH�IRXQG�LQ�WKH�JHQHUDO�DOWHUQDWLYH�PRGHO�HVWLPDWHG�IRU�WKH�ZKROH�VDPSOH��7KLV�VLPLODULW\�LV�GHILQHG��RQ�WKH�RQH�KDQG��E\�D�QRQ�OLQHDU�HIIHFW�LQ�WKH�IRUP�RI�DQ�LQYHUWHG�³8´�EHWZHHQ�WKH�LQQRYDWLYH�HIIRUWV�DQG�WKH�H[SRUW�SUREDELOLW\��7KXV��WKH�OHVV�LQQRYDWLYH�ILUPV� DQG� WKH�PRVW� LQQRYDWLYH� RQHV� KDYH� WKH� ORZHVW� H[SRUW� SUREDELOLW\�ZKLOH� WKH� ILUPV�ZLWK� DQ�LQWHUPHGLDWH� LQQRYDWLYH� OHYHO� KDYH� WKH� KLJKHVW� H[SRUW� SUREDELOLW\�� 7KLV� UHODWLRQVKLS� VKRXOG� EH�UHIOHFWHG�E\�DW�OHDVW�RQH�RI�WKH�IROORZLQJ�YDULDEOHV��WKH�QXPEHU�RI�HQJLQHHUV�E\�WRWDO�HPSOR\PHQW��WKH�QXPEHU�RI�QHZ�SURGXFWV�RU�E\� WKH�H[SHQGLWXUHV� LQ�PDFKLQHU\�DQG�HTXLSPHQW ����2Q�WKH�RWKHU�KDQG�� WKLV� VLPLODULW\� LV� GHILQHG� E\� D� OLQHDU� QHJDWLYH� LPSDFW� RI� WKH� SHUFHQWDJH�RI� VDOHV� UHODWHG� WR�LPSURYHG�SURGXFWV�RQ�H[SRUW�SUREDELOLW\��7KHVH�JHQHUDO�UHVXOWV�ZHUH�FRQILUPHG�E\�WKH�VXEVDPSOHV�RI� WKH�PHGLXP�VL]H�DQG�WKH�ODUJH�ILUPV�� WKH�PDWXUH�ILUPV�� IRU� WKH�VHFWRUV�RI� WUDGLWLRQDO�FRQVXPHU�JRRGV�SURGXFHUV�DQG�IRU�ERWK�VXEVDPSOHV�UHODWHG�WR�WKH�FRQWUDFW�RI�WHFKQLFDO�VHUYLFHV��
$� VHFRQG� JURXS� RI� PRGHOV� DUH� YHU\� FRQFLVH� RQHV�� ZKHUH� RQO\� RQH� RU� WZR� YDULDEOHV� RI� WKH�LQQRYDWLYH� EHKDYLRXU� VKRZ�D� VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS�ZLWK� WKH� H[SRUW�SUREDELOLW\��$V�FDQ�EH�REVHUYHG�LQ�WDEOH�IRXU��WKH�QHZ�ILUPV��WKRVH�EHORQJLQJ�WR�QDWLRQDO�RU�WR�D��IRUHLJQ�JURXSV�RU�KROGLQJV� VKRZ� WKDW� PRVW� DVSHFWV� RI� WKHLU� LQQRYDWLYH� EHKDYLRXU� DUH� QRW� UHODWHG� WR� WKHLU� H[SRUW�SUREDELOLW\��)RU� WKH� IRUHLJQ�ILUPV� WKH�SURGXFW�GLYHUVLILFDWLRQ� LV�QHJDWLYHO\� UHODWHG� WR� WKHLU� H[SRUW�
�� )RU�WKH�ROG�ILUPV�ZH�FRXOG�H[SHFW�D�VWDWLVWLFDOO\�LQVLJQLILFDQW�UHODWLRQVKLS�GXH�WR�WKHLU�ORQJ�H[SHULHQFH�DQG�DOUHDG\��ZHOO�HVWDEOLVKHG�LQWHUQDWLRQDO�UHODWLRQVKLSV��� ,Q�WKLV�GHILQWLRQ�ZH�GR�QRW�LQFOXGH�WKH�UHODWLRQVKLS�LQ�WKH�IRUP�RI�D�QRUPDO�³8´�IRU�5	'�H[SHQGLWXUHV�EHFDXVH�WKLV�YDULDEOH�LV�RQO\�VWDWLVWLFDOO\�VLJQLILFDQW��LQ�WKUHH�RI�WKH�IRXUWHHQ�UHVWULFWHG�PRGHOV�
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SUREDELOLW\�� 7KLV� PHDQV� SUREDEO\� WKDW� IRUHLJQ� ILUPV� WKDW� LQYHVW� LQ� 0H[LFR� WR� FRPSHWH� RQ� WKH�GRPHVWLF�PDUNHWV�KDYH�D� VWUDWHJ\�RI�SURGXFW�GLYHUVLILFDWLRQ�ZKLOH� WKH� IRUHLJQ�RQHV� WKDW� LQYHVW� LQ�0H[LFR� WR� H[SRUW� WKHLU� SURGXFW� RQ� WKH� LQWHUQDWLRQDO� PDUNHW� FRPSHWH� RQ� SULFHV� DQG� WKHUHIRUH�SURGXFH� RQO\� RQH� RU� D� IHZ� VWDQGDUGLVHG� SURGXFWV� WDNLQJ� DGYDQWDJH�RI� WKH� ORZ�ZDJHV��$� VHFRQG�YHU\�FRQFLVH�PRGHO�LQFOXGHV�WKH�ILUPV�WKDW�DUH�SDUW�RI�D�QDWLRQDO�JURXS��IRU�ZKLFK�RQO\�WKH�XVH�RI�WHFKQLFDO� VHUYLFHV� VKRZV� D� SRVLWLYH� UHODWLRQVKLS� ZLWK� H[SRUW� SUREDELOLWLHV�� $� ODVW� JURXS� RI� ILUP�ZKHUH�RQO\�D�IHZ�YDULDEOHV�RI�WKH�LQQRYDWLYH�EHKDYLRXU�DUH�UHODWHG�WR�WKH�H[SRUW�EHKDYLRXU�DUH�WKH�QHZ�ILUPV��,Q�WKLV�VXEVDPSOH�ZH�REVHUYH�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�YDULDEOHV�WKDW�UHIOHFW�WKH�DFTXLVLWLRQ� RI� WHFKQRORJLHV� �H[SHQGLWXUHV� LQ�PDFKLQHU\� DQG� HTXLSPHQW� DQG� FRQWUDFWLQJ� WHFKQLFDO�VHUYLFHV��DQG�WKH�H[SRUW�SUREDELOLW\�ZKLOH�QR�UHODWLRQVKLS�ZDV�IRXQG�IRU�WKH�YDULDEOHV�WKDW�UHIOHFW�WKH�LQQRYDWLYH�HIIRUW�RU�UHVXOWV��
7KH� WKLUG�JURXS�RI� UHVWULFWHG�PRGHOV� LQFOXGHV� WKRVH� VXEVDPSOHV� LQ�ZKLFK�ZH� IRXQG�D�QRQ �OLQHDU�UHODWLRQVKLS� EHWZHHQ� WKH� LQQRYDWLYH� HIIRUWV� ZKLOH� WKH� SHUFHQWDJH� RI� VDOHV� UHODWHG� WR� LPSURYHG�SURGXFWV�LV�QRW�UHODWHG�WR�H[SRUW�SUREDELOLW\��7KLV�LV�WKH�FDVH�IRU�WKH�VPDOOHVW�ILUPV��WKH�ROGHVW�RQHV�DQG�WKRVH�EHORQJLQJ�WR�WKH�VHFWRU�RI�VSHFLDOLVHG�VXSSOLHUV�RI�LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW��
$� ODVW� UHVWULFWHG� PRGHO� �QRW� LQFOXGHG� LQ� WKH� DIRUHPHQWLRQHG� JURXSV� VKRZV� GLIIHUHQW� UHVXOWV� LQ�FRPSDULVRQ� ZLWK� WKH� UHVW� RI� WKH� VXEVDPSOHV�� WKH� ILUPV� RI� WKH� VFLHQFH�EDVHG� VHFWRU�� 7KLV� LV� QRW�VXSULVLQJ�GXH�WR�WKH�VSHFLDO�UROH�RI�LQQRYDWLRQ�LQ�WKLV�VHFWRU��,Q�WKHVH�VHFWRUV�LQQRYDWLRQ�LV�RQH�RI�WKH�FRUH�DFWLYLWLHV�EHFDXVH�WKH�LQQRYDWLYH�OHYHO�RI�WKH�SURGXFW�LV� WKH�DLP�RI�WKHLU�EXVLQHVV��,Q�WKLV�PRGHO�WKHUH�DUH�WZR�YDULDEOHV�UHODWHG�WR�LQQRYDWLYH�EHKDYLRXU�WKDW�VKRZ�D�GLIIHUHQW�UHODWLRQVKLS� �RQO\�LQ�WKLV�VXEVDPSOH� ZLWK�WKH�H[SRUW�SUREDELOLW\��2QO\�IRU�WKLV�UHVWULFWHG�PRGHO��GLG�ZH�ILQG�D�SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� WKH� SHUFHQWDJH� RI� VDOHV� UHODWHG� WR� LPSURYHG� SURGXFWV� DQG� H[SRUW�SUREDELOLW\��$QG�DOVR�VROHO\�IRU�WKLV�VXEVDPSOH�ZH�IRXQG�D�QRQ�OLQHDU�UHODWLRQVKLS�LQ�WKH�IRUP�RI�D�³8´�EHWZHHQ�WKH�QXPEHU�RI�QHZ�SURGXFWV�DQG�H[SRUW�EHKDYLRXU��7KXV��WKH�ILUPV�ZLWK�D�ORZ�RU�D�KLJK�QXPEHU�RI�QHZ�SURGXFWV� DUH� WKH�PRVW�H[SRUWLQJ�ILUPV�ZKLOH� WKH� ILUPV�ZLWK�DQ� LQWHUPHGLDWH�QXPEHU�RI�QHZ�SURGXFWV�VHHP�WR�KDYH�D�ORZHU�H[SRUW�SUREDELOLW\�
��� 7+(�121�/,1($5�5(/$7,216+,3��620(�5(0$5.6�
7KHUH� LV� QR� GRXEW� DERXW� WKH� IDFW� WKDW� LQQRYDWLYH� EHKDYLRXU� LV� DQ� LPSRUWDQW� H[SODQDWRU\� IDFWRU� IRU�H[SRUW� SUREDELOLW\�� $QDORJRXV� WR� WKH� FRQYHQWLRQDO� OLWHUDWXUH� ZH� PDGH� FOHDU� WKDW� LQQRYDWLRQ� LV�LPSRUWDQW� WR� H[SODLQ� H[SRUW� EHKDYLRXU�� KRZHYHU�� LQ� DGGLWLRQ� WR� WKLV� OLWHUDWXUH� ZH� VWDWH� WKDW� WKH�UHODWLRQVKLS� LV�QRQ�OLQHDU��2XU�DQDO\VLV� UHIOHFWV� WKH� IDFW� WKDW� WKH� OHVV�LQQRYDWLYH�ILUPV�DQG�WKH�PRVW�LQQRYDWLYH�RQHV�KDYH�D�ORZHU�H[SRUW�SUREDELOLW\�WKDQ�WKH�HQWHUSULVHV�ZLWK�DQ�DYHUDJH�LQQRYDWLYH�OHYHO��2XU� ORJLVWLF� UHJUHVVLRQ�PRGHOV� LQFOXGH� HLJKW� YDULDEOHV� UHODWHG� WR� LQQRYDWLYH� DFWLYLWLHV� DQG� LQ� DOO�PRGHOV� �WKH�JHQHUDO�PRGHO� DQG� WKH� UHVWULFWHG�PRGHOV� DW� OHDVW�RQH�RI� WKHP�VKRZV�� LQ�D� VWDWLFDOO\�VLJQLILFDQW�ZD\��WKLV�QRQ�OLQHDULW\��
:H� DQDO\VHG� WKUHH� DVSHFWV� RI� LQQRYDWLYH� EHKDYLRXU� �DFTXLVLWLRQ�� LQQRYDWLYH� HIIRUWV�� DQG� WKH�LQQRYDWLYH� UHVXOWV� DQG� LQ� WHQ� RI� WKH� IRXUWHHQ� UHVWULFWHG�PRGHOV�� DW� OHDVW� RQH� RI� WKH� YDULDEOHV� RI�WKHVH� WKUHH�DVSHFWV� LV� LQFOXGHG�DV�DQ�H[SODQDWRU\�YDULDEOH��DQG�PRVW�RI�WKHP�LQGLFDWH�DQ�LQYHUWHG�³8´� VKDSHG� UHODWLRQVKLS�� 7KH� PRUH� LQQRYDWLYH� WKH� ILUP� LV� WKH� KLJKHU� LWV� H[SRUW� SUREDELOLW\��DOWKRXJK�RQ�UHDFKLQJ�D�FHUWDLQ� LQQRYDWLYH� OHYHO� WKH�DGGLWLRQDO� LQFUHDVH�RI� WKLV� OHYHO� LV�FRUUHODWHG�ZLWK� D� GHFUHDVLQJ� H[SRUW� SUREDELOLW\��7KHVH� UHVXOWV� FRQILUP� WKH� H[SORUDWLYH� DQDO\VLV� �6HH� JUDSK�RQH��� ZKLFK� DOVR� VKRZV� WKDW� WKH� KLJKHVW� H[SRUW� SUREDELOLW\� LV� REVHUYHG� IRU� WKH� ILUPV� ZLWK� D�
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LQWHUPHGLDWH� LQQRYDWLYH� OHYHO�� ZKLOH� ILUPV�ZLWK� D� ORZ� RU� D� KLJK� LQQRYDWLYH� OHYHO� VKRZ� D� ORZHU�H[SRUW�SUREDELOLW\�
/HDYLQJ� DVLGH� WKH� 5	'� DFWLYLWLHV� �VHH� VHFWLRQ� ����� WKH� H[DFW� LQWHUSUHWDWLRQ� RI� WKH� QRQ�OLQHDU�UHODWLRQVKLS�LQ�WKH�IRUP�RI�DQ�LQYHUWHG�³8´�EHWZHHQ�LQQRYDWLRQ�DQG�WKH�H[SRUW�SUREDELOLW\�VHHPV�WR�EH� FRPSOLFDWHG��:H� QHHG� WR� H[SODLQ� ZK\� �D�� D� ORZ� LQQRYDWLYH� OHYHO� LV� UHODWHG� WR� D� ORZ� H[SRUW�SUREDELOLW\� DQG� �E�� ZK\� WKH� KLJKHVW� LQQRYDWLYH� ILUPV� VKRZ� D� ORZHU� H[SRUW� SUREDELOLW\� WKDQ� WKH�ILUPV�ZLWK�DQ�LQWHUPHGLDWH�LQQRYDWLYH�OHYHO��
$V�DOUHDG\�PHQWLRQHG��SUREDEO\�WKLV�UHODWLRQVKLS�FRXOG�EH�FRQQHFWHG�WR�WKH�W\SH�RI�SURGXFWV�WKH\�H[SRUW��UHODWHG�WR�WKHLU�SRVLWLRQ�LQ�WKH�SURGXFW�OLIH�F\FOH��7KH�LQQRYDWLRQ�SURFHVV�H[FHSW�5	'� LV�D�ZD\� WR� LQFUHDVH� FRPSHWLWLYHQHVV� IRU� VWDQGDUGLVHG� SURGXFWV�� 7KH� SXUFKDVH� RI� LQFRUSRUDWHG�WHFKQRORJLHV��DFTXLVLWLRQ�RU� LQYHVWPHQW� LQ�PDFKLQHU\�DQG�HTXLSPHQW��RU�JRRG�KXPDQ�FDSLWDO�FDQ�EULQJ�GRZQ�SURGXFWLRQ�FRVWV��6R�PRUH�LQQRYDWLYH�ILUPV�DUH�PRUH�FRPSHWLWLYH��WKDW�LV��WKH\�KDYH�D�KLJKHU�H[SRUW�SUREDELOLW\�
7KH� UHODWLYHO\� ORZ� H[SRUW� SUREDELOLW\� RI� ILUPV� ZLWK� D� ORZ� LQQRYDWLYH� HIIRUW� �UHIOHFWHG� E\� WKH�SXUFKDVH�RI�PDFKLQHU\� DQG� HTXLSPHQW� RU� WKH�QXPEHU�RI�HQJLQHHUV RU�QHZ�SURGXFWV� FDQ�DOVR�EH�LQWHUSUHWHG�E\�WDNLQJ�LQWR�DFFRXQW�WKH�SDUWLFXODULW\�RI�LQQRYDWLYH�DFWLYLWLHV��7KH�WKHRU\�VKRZV�WKDW�LQQRYDWLRQ� �HVSHFLDOO\� 5	'� LV� DQ� DFWLYLW\� ZLWK� D� KLJK� OHYHO� RI� LQGLYLVLELOLWLHV� �$UURZ�� �������ZKLFK� UHTXLUHV�D�PLQLPXP� OHYHO� LQQRYDWLRQ� WR�PDNH� LW�SURILWDEOH��7KH�ILUPV�ZLWK�D� ORZ�OHYHO�RI�LQQRYDWLYH� DFWLYLWLHV� SUREDEO\� GR� QRW� UHDFK� WKH� FULWLFDO� PDVV� RU�PLQLPXP� WKUHVKROG� WKDW�PDNHV�LQQRYDWLRQ� SURILWDEOH� IRU� WKH�ZRUOG�PDUNHW� DV� UHIOHFWHG� LQ� H[SRUW� DFWLYLWLHV��+RZHYHU�� ILUPV� WKD W�FOHDUO\�RSW�IRU�LQQRYDWLRQ�DFWLYLWLHV�DUH�FRPSHWLWLYH�DW�DQ�LQWHUQDWLRQDO�OHYHO����6R��RQ�WKH�RQH�KDQG��WKH�ILUP�QHHGV�D�PLQLPXP�OHYHO�RI�LQQRYDWLRQ�DQG�WKHUHIRUH�WKH�OHVV�LQQRYDWH�RQHV�GR�QRW�H[SRUW��2Q�WKH�RWKHU�KDQG��RQ�WKH�LQWHUQDWLRQDO�PDUNHWV�D�FRPELQDWLRQ�RI�DQ�LQWHUPHGLDWH�LQQRYDWLYH�OHYHO�ZLWK�ORZ�ZDJHV�VHHPV�WR�EH�D�YDOLG�FRPSHWLWLYH�VWUDWHJ\��
7KLV�IDFW�SUREDEO\�FRXOG�H[SODLQ�WKH�ORZ�H[SRUW�SUREDELOLW\�RI�OHVV�LQQRYDWLYH�ILUPV��+RZHYHU��WKH�IDFW� WKDW� WKH� PRVW� LQQRYDWLYH� ILUPV� �ZLWK� WKH� KLJKHVW� UHODWLYH� LQQRYDWLYH� HIIRUWV� KDYH� D� ORZHU�H[SRUW� SUREDELOLW\� LV�PRUH� GLIILFXOW� WR� XQGHUVWDQG�� $� IHDVLEOH� H[SODQDWLRQ� FRXOG� EH� WKH� SRVVLEOH�SRVLWLRQ� RI� WKHVH� KLJKO\� LQQRYDWLYH� ILUPV� ZLWKLQ� WKH� YHUWLFDO� SURGXFWLRQ� FKDLQ� DV� SURYLGHUV� RI�H[SRUWLQJ� ILUPV� �VXFK� DV�� IRU� H[DPSOH� WKH� PDVV� DVVHPEOHUV��� $� VHFRQG� UHDVRQDEOH� H[SODQDWLRQ�FRXOG� EH� WKH� IDFW� WKDW� GHYHORSLQJ� FRXQWULHV� OLNH�0H[LFR� FRPSHWH� RQ� WKH� ZRUOG� PDUNHW� E\� ORZ�SULFHV�DQG�DFFHSWDEOH�TXDOLW\��7KH\�QHHG�VRPH� LQQRYDWLYH�HIIRUWV� WR�FRPSHWH� �FRPSOHPHQWDU\� WR�WKHLU�ORZ�FRVWV� KRZHYHU�GXH�WR�WKHLU�OLPLWHG�LQQRYDWLYH�FDSDFLW\�LW�ZRXOG�EH�GLIILFXOW�WR�FRPSHWH�RQ�WKH�ZRUOG�PDUNHW�E\�D�FOHDU�LQQRYDWLRQ�VWUDWHJ\��7KHUHIRUH�LW�FRXOG�EH�SRVVLEOH�WKDW�WKH�³KLJKO\�LQQRYDWLYH´�0H[LFDQ� ILUPV�DUH�JHDUHG� WR�FRPSHWH� LQ� WKH�GRPHVWLF�PDUNHWV� UDWKHU� WKDQ�RQ�H[SRUW�PDUNHWV�� 7KH� ILUPV� RULHQWHG� WR� WKH�GRPHVWLF�PDUNHW� KDYH� WR� FRPSHWH�ZLWK� WKH�PRVW� FRPSHWLWLYH�QDWLRQDO� DQG� IRUHLJQ�HQWHUSULVHV��7KHVH� ILUPV� KDYH� WR�EH�PRUH� LQQRYDWLYH� WKDQ� WKHLU� FRPSHWLWRUV�EHFDXVH�LW�LV�QRW�SRVVLEOH�WR�FRPSHWH�RQ�ORZ�ZDJHV�LQ�WKH�KRPH�PDUNHW�
$QRWKHU�H[SODQDWLRQ��QRW�DSSOLFDEOH�WR�WKH�0H[LFDQ�FDVH��FRXOG�DFFRXQW�IRU�VXFK�D�UHODWLRQVKLS�IRU�VPDOO�KLJKO\�LQQRYDWLYH�ILUPV�LQ�VRPH�VSHFLILF�GHYHORSHG�FRXQWULHV�VXFK�DV�*HUPDQ\��-DSDQ�RU�WKH�86$��,Q�WKLV�FDVH�LW�FRXOG�EH�WKDW�WKH�PRVW�LQQRYDWLYH�HQWHUSULVHV�GR�QRW�H[SRUW�EHFDXVH�WKH�PDUNHW�
�� 7KLV� LQWHUSUHWDWLRQV� SUHVHQWHG� LQ� WKLV� SDSHU� DUH�PRUH� WKHRUHWLFDO� RU� DEVWUDFW� DG� KRF� H[SODQDWLRQV��0RUHRYHU� WKH�FULWLFDO�PDVV�FRQFHSW�LV�XVHG��LQ�WKLV�FDVH� IRU�WKH�UHODWLYH�YDULDEOH�RI�5	'�H[SHQGLWXUHV�E\�VDOHV�ZKLOH�LQ�WKH�WKHRU\�WKH�DEVROXWH�H[SHQGLWXUHV�LQGLFDWH�WKH�UHDFK�RI�WKH�FULWLFDO�PDVV���
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RI�WKH�KLJKO\�LQQRYDWLYH�SURGXFWV�QHHGV��LQ�WKH�FDVH�RI�FRQVXPHU�JRRGV� D�KLJK�OHYHO�RI�LQFRPH��RU�WKH\�DUH�SURYLGHUV�IRU�ODUJHU�ILUPV��VR�WKHLU�H[SRUW�LV�LQGLUHFW�
:H�DUH�DZDUH�WKDW�ZH�RIIHUHG�D�IHZ�SRVVLEOH�DQG�DSSDUHQWO\�UHDVRQDEOH�LQWHUSUHWDWLRQV�RI�WKH�QRQ �OLQHDU�UHODWLRQVKLS�WKDW�ZH�FDQQRW�FRQILUP�VWDWLFDOO\�ZLWK�RXU�HPSLULFDO�GDWD��(�J��RXU�GDWD�VHW�GRHV�QRW�SHUPLW�RXU� LQWHUSUHWDWLRQ� WR�EH�FRPSDUHG��+RZHYHU�� LQ� WKH�PDLQVWUHDP�OLWHUDWXUH�ZH�DOVR�GLG�QRW�ILQG�DQ\�MXVWLILFDWLRQ�IRU�WKH�OLQHDU�UHODWLRQVKLS��WKHUHIRUH��IXUWKHU�UHVHDUFK�LV�QHHGHG��
��� ),1$/�&21&/86,21
,Q�WKLV�SDSHU�ZH�SURYHG�WKH�LPSRUWDQFH�RI��LQQRYDWLYH�DFWLYLW\�WR�FRPSHWH�RQ�WKH�ZRUOG�PDUNHW��7KLV�FRQFOXVLRQ� ZDV� FRQILUPHG� E\� ERWK� PRGHOV� �WKH� FRQYHQWLRQDO� DQG� WKH� DOWHUQDWLYH� RQHV��� $OVR� ZH�H[SODLQHG� EULHIO\� WKH� GLIILFXOWLHV� LQ� FRPSDULQJ� UHVXOWV� RI� WKH� H[LVWLQJ� OLWHUDWXUH� DQG� LQ� IDFW� WKH�VRPHWLPHV�DSSDUHQWO\� FRQWUDGLFWRU\� UHVXOWV� FRXOG�EH�H[SODLQHG�E\� WKH�SDUWLFXODULWLHV�RI�HDFK�RI� WKH�VWXGLHV��7KLV�ZDV�HVSHFLDOO\�VR��ZKHUH�GLIIHUHQW�VWXGLHV�XVH�GLIIHUHQW�NLQGV�RI�VDPSOHV��ODUJH�YHUVXV�VPDOO�ILUPV�RU�VSHFLILF�VHFWRUV��7KLV�SUREOHP�ZDV�FOHDUO\�FRUURERUDWHG�E\�WKH�GLIIHUHQW�RXWFRPHV�IRU�WKH�UHVWULFWHG�PRGHOV��
7KH� UHVXOWV�RI� WKH�FRQYHQWLRQDO�PRGHO� VKRZ� WKDW� LQQRYDWLRQ�DQG�KLJKO\�TXDOLILHG�KXPDQ�UHVRXUFHV�ZRXOG� EH� D� PHWKRG� WR� UHDFK� WKH� LQWHUQDWLRQDO� VWDQGDUGV� RI� WKH� ZRUOG� PDUNHW� DQG� WKHUHIRUH� LW� LV�QHFHVVDU\� WR� FRPSHWH� LQ� H[SRUW�PDUNHWV��:H� VLWXDWHG� WKH� UHVXOWV RI� WKH� FRQYHQWLRQDO�PRGHO� LQ� WKH�H[LVWLQJ� OLWHUDWXUH� DQG� IRXQG� WKDW� WKH\� DUH� YHU\� VLPLODU� WR� WKRVH� RI� RWKHU� VWXGLHV� DQG�� DQG� PRUH�LPSRUWDQW��LW�VHHPV�WKDW�WKH�H[LVWLQJ�GLIIHUHQFHV�FRXOG�EH�LQWHUSUHWHG��6R�RXU�GDWD�VHW�GRHV�QRW�JHQHUDWH�DG�KRF� UHVXOWV��7KLV� LV� LPSRUWDQW� WR�HQVXUH� WKH�FUHGLELOLW\�RI�RXU�DOWHUQDWLYH�PRGHOV� WKDW�FRORXU� WKH�UHVXOWV�RI�WKH�PDLQVWUHDP�OLWHUDWXUH�
7KLV�DOWHUQDWLYH�PRGHO�VKRZV��ZLWK�D�EHWWHU�JRRGQHVV�RI�ILW�WKDQ�WKH�FRQYHQWLRQDO�RQH���RQ�WKH�RQH�KDQG��D�QRQ�OLQHDU�HIIHFW�LQ�WKH�IRUP�RI�DQ�LQYHUWHG�³8´�EHWZHHQ�WKH�LQQRYDWLYH�HIIRUWV�DQG�H[SRUW�SUREDELOLW\�� 7KDW� LV��� WKH� OHDVW� LQQRYDWLYH� ILUPV� DQG� WKH� PRVW� LQQRYDWLYH� RQHV� KDYH� WKH� ORZHVW�H[SRUW� SUREDELOLW\�ZKLOH� WKH� ILUPV�ZLWK�DQ� LQWHUPHGLDWH� LQQRYDWLYH� OHYHO�KDYH� WKH�KLJKHVW� H[SRUW�SUREDELOLW\��7KLV� UHODWLRQVKLS� LV� UHIOHFWHG� E\� WKH� QXPEHU� RI� HQJLQHHUV� E\� WRWDO� HPSOR\PHQW�� WKH�QXPEHU� RI� QHZ� SURGXFWV� DQG� E\� WKH� H[SHQGLWXUHV� LQ� PDFKLQHU\� DQG� HTXLSPHQW ���� 2Q� WKH� RWKHU�KDQG��WKH�PRGHO�GHILQHG�D�OLQHDU�QHJDWLYH�HIIHFW�IRU�WZR�YDULDEOHV��SURGXFW�GLYHUVLILFDWLRQ�DQG�WKH�SHUFHQWDJH� RI� VDOHV� UHODWHG� WR� LPSURYHG� SURGXFWV�� RQ� H[SRUW� SUREDELOLW\�� 6R� WKH� ILUPV� PRVW�VSHFLDOLVHG� LQ� RQO\� RQH� RU� D� IHZ� SURGXFWV� �SHUFHQWDJH� RI� VDOHV� UHODWHG� WR� WKH�PDLQ� SURGXFW�� DUH�PRUH�FRPSHWLWLYH�RQ�WKH�ZRUOG�PDUNHW�WKDQ�WKH�ILUPV�ZLWK�D�EURDG�UDQJH�RI�SURGXFWV��
2XU� ILQDO� FRQFOXVLRQ� LV� WKDW� WKH� LQQRYDWLYH� DFWLYLWLHV� DUH� UHODWHG� WR� H[SRUW� SUREDELOLW\� LQ� D� QRQ�OLQHDU�ZD\��:H�DGPLW�WKDW�WKH�LQWHUSUHWDWLRQV�IRU�WKH�QRQ�OLQHDU�UHODWLRQVKLS�SUHVHQWHG�LQ�WKLV�SDSHU�DUH� WKHRUHWLFDO� DQG� DEVWUDFW� H[SODQDWLRQV� DQG� RXU� GDWD� VHW� GRHV� QRW� DOORZ� XV� WR� FRQILUP� WKHP��+RZHYHU��WKH�FRQYHQWLRQDO�VWXGLHV�GLG�QRW�MXVWLI\�WKH�OLQHDU�UHODWLRQVKLS�HLWKHU��7KLV�PHDQV�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�LQQRYDWLRQ�DQG�LQWHUQDWLRQDO�WUDGH�KDV�WR�EH�DQDO\VHG�PRUH�EURDGO\��

�� ,Q� WKLV GHILQWLRQ�ZH�GR�QRW� LQFOXGH�WKH�UHODWLRQVKLS�LQ�IRUP�RI�D�QRUPDO�³8´�IRU�5	'�H[SHQGLWXUHV�EHFDXVH� WKLV�YDULDEOH�LV�RQO\�VWDWLVWLFDOO\�VLJQLILFDQW��LQ�WKUHH�RI�WKH�IRXUWHHQ�UHVWULFWHG�PRGHOV�
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5()(5(1&(6$EEDV��$��\�6ZLHUF]���3�0���������³)LUP�VL]H�DQG�H[SRUW�EHKDYLRU��OHVVRQV�IURP�WKH�0LGZHVW´��-RXUQDO�RI�6PDOO�%XVLQHVV�0DQDJHPHQW� SS�������$LWNHQ�� %���*RUGRQ��+�+�� \�+DUULVRQ��$�(�� �������� ³6SLOORYHUV�� IRUHLJQ� LQYHVWPHQW DQG� H[SRUW� EHKDYLRU´��-RXUQDO� RI�,QWHUQDWLRQDO�(FRQRPLFV� ����SS����������%DVLOH��5���������³([SRUW�EHKDYLRXU�RI�,WDOLDQ�PDQXIDFWXULQJ�ILUPV�RYHU�WKH�QLQHWLHV��WKH�UROH�RI�LQQRYDWLRQ´��5HVDUFK�3ROLF\ ����SS�����������%HFFKHWWL��/�\�5RVVL��6����������³7KH�SRVLWLYH�HIIHFWV�RI�LQGXVWULDO�GLVWULFW�RQ�WKH�H[SRUW�SHUIRUPDQFH�RI�,WDOLDQ�ILUPV´��/XLVV�:RUNLQJ�3DSHU��1R�����%HQDYHQWH��-�0����������³'HWHUPLQDQWV�RI�,QGXVWULDO�5HVHDUFK�DQG�,QQRYDWLRQ��7KH�FDVH�RI�&KLOH�´��XQSXEOLVKHG�'3KLO�7KHVLV��8QLYHUVLW\�RI 2[IRUG�%HQDYHQWH��-�0��DQG�*��&UHVSL���������³,QIRUPH�)LQDO��(QFXHVWD�VREUH�OD�,QQRYDFLRQ�7HFQRORJLFD�HQ�OD�,QGXVWULD�0DQXIDFWXUHUD�&KLOHQD´��PDQXVFULSW��8QLYHUVLW\�RI�&KLOH�%HUQDUG��$��\�:DJQHU��-���������³([SRUWV�DQG�VXFFHVV�LQ�*HUPDQ�PDQXIDFWXULQJ��:HOWZLUWVFKDIWOLFKHV�$UFKLY �����SS���������%HUQDUG��$�%��\�-HQVHQ��-�%���������³([SRUWHUV��MREV�DQG�ZDJHV�LQ�8�6��0DQXIDFWXULQJ�����������´��%RRNLQJ�SDSHUV�RQ�(FRQRPLF�$FWLYLW\��0LFURHFRQRPLFV� :DVKLQJWRQ��'�&�%HUQDUG�� $�%�� \� -HQVHQ�� -�%�� �����D�� ³([SRUWHUV�� 6NLOO�8SJUDGLQJ�� DQG� WKH� :DJH� *DS´�� -RXUQDO� RI� ,QWHUQDWLRQDO�(FRQRPLFV� �����SS�������%HUQDUG�� $�%�� \� -HQVHQ�� -�%�� �����E�� ³:K\� VRPH� ILUPV� H[SRUW�� H[SHULHQFH�� HQWU\� FRVWV�� VSLOORYHUV� DQG� VXEVLGLHV´��0LPHR��<DOH�%HUQDUG��$�%��\�-HQVHQ��-�%�������F��³,QVLGH�WKH�8�6��([SRUW�%RRP´��1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK�:RUNLQJ�3DSHU�1R�������%HUQDUG��$�%��\�-HQVHQ��-�%����������³([FHSWLRQDO�H[SRUWHU�SHUIRUPDQFH��FDXVH��HIIHFW�RU�ERWK"´ -RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV� �����SS�������%HUQDUG��$�%���:DJQHU��-��\�-HQVHQ��-�%���������³7KH�JRRG�JR�DEURDG´�LQ�7KH�(YROXWLRQV�RI��)LUPV�DQG�,QGXVWULHV��6HSSR�/DDUVRQHQ��(G��6WDWLVWLFV�)LQODQG��+HOVLQNL�%RQDFFRUVL��$�� ��������³2Q� WKH�UHODWLRQVKLS�EHWZHHQ�ILUP�VL]H�DQG�H[SRUW� LQWHQVLW\��-RXUQDO�RI�,QWHUQDWLRQDO�%XVLQHVV�6WXGLHV������������%XFN�� 7��� )LODWRWFKHY�� ,��� 'HPLQD�� 1�� \� :ULJKW�� 0�� �������� ³([SRUWLQJ� $FWLYLWLHV� LQ� 7UDQVLWLRQDO� (FRQRPLHV�� $Q�(QWHUSULVH�/HYHO�6WXG\´��7KH�-RXUQDO�RI�'HYHORSPHQW�6WXGLHV ��������SS��������&DOYR��-�/���������³7KH�([SRUW�$FWLYLW\�RI�6SDQLVK�0DQXIDFWXULQJ�)LUPV��'RHV�,QQRYDWLRQ�0DWWHU"´����WK &RQJUHVV�RI�WKH�(XURSHDQ�5HJLRQDO�6FLHQFH�$VVRFLDWRQ� -\YlVN\OD��)LQODQG��$JRVWR�(VWUDGD�� 6�� ������� ³9tQFXORV� HQWUH� OD� 8QLYHUVLGDG�$XWyQRPD�0HWURSROLWDQD� \� OD� ,QGXVWULD� HQ�0DWHULD� GH� ,QJHQLHUtD�$PELHQWDO´��7HVLV�GH�0DHVWUtD�HQ�(FRQRPtD�\�*HVWLyQ�GHO�&DPELR�7HFQROyJLFR��8QLYHUVLGDG�$XWyQRPD�0HWURSROLWDQD��8QLGDG�;RFKLPLOFR�(VWUDGD��6���������)DFWRUHV�H[SOLFDWLYRV�GH�OD�FRQGXFWD�H[SRUWDGRUD��HYLGHQFLD�HPStULFD�GHO�FDVR�PH[LFDQR� 0HPRULD�GH� ,QYHVWLJDFLyQ�� 'LSORPD� GH� (VWXGLRV� $YDQ]DGRV�� 'RFWRUDGR� ,QWHUXQLYHUVLWDULR� HQ� (FRQRPtD� \� *HVWLyQ� GH� OD�,QQRYDFLyQ�\�3ROtWLFD�7HFQROyJLFD��8QLYHUVLGDG�$XWyQRPD�GH�0DGULG��0DGULG�(VWUDGD�� 6�� \� +HLMV� ������� ,QQRYDFLyQ� WHFQROyJLFD� \� FRPSHWLWLYLGDG�� $QiOLVLV� PLFURHFRQyPLFR� GH� OD� FRQGXFWD�H[SRUWDGRUD� HQ� 0p[LFR� 'RFXPHQWR� GH� WUDEDMR�� Q�� ���� � ,QVWLWXWR� GH� $QiOLVLV� ,QGXVWULDO� \� )LQDQFLHUR�� 8QLYHUVLGDG�&RPSOXWHQVH�GH�0DGULG���0DGULG� �KWWS���ZZZ�XFP�HV�EXFP�FFH�LDLI��+LUVFK��6���%LMDRXL��,���������³5	'�LQWHQVLW\�DQG�H[SRUW�SHUIRUPDQFH��D�PLFUR�YLHZ´��:HOWZLUWVFKDIWOLFKHV�$UFKLY� �������������,1(*,� &21$&<7��������������������������(QFXHVWD�GH�,QYHVWLJDFLyQ�\�'HVDUUROOR�([SHULPHQWDO��(6,'(�� ,QVWLWXWR�1DFLRQDO�GH�(VWDGtVWLFD�*HRJUDItD�H�,QIRUPiWLFD��0p[LFR�,WR�� .��� 3XFLN��9�� ������� ³5	'� VSHQGLQJ�� GRPHVWLF� FRPSHWLWLRQ� DQG� H[SRUW� SHUIRUPDQFH� RI� -DSDQHVH�PDQXIDFWXULQJ�ILUPV� 6WUDWHJLF�0DQDJHPHQW�-RXUQDO������������-RKDQVRQ��-��\�9DKOQH��-�(���������³7KH�,QWHUQDWLRQDOL]DWLRQ�3URFHVV�RI�WKH�)LUP��$�0RGHO�RI�.QRZOHGJH�'HYHORSPHQW�DQG�,QFUHDVLQJ�)RUHLJQ�0DUNHWV�&RPPLWPHQWV´��-RXUQDO�RI�,QWHUQDWLRQDO�%XVLQHVV���������SS��������.DW]��-����������³'RPHVWLF�7HFKQRORJLFDO�,QQRYDWLRQV�DQG�'\QDPLF�&RPSDUDWLYH�$GYDQWDJH��)XUWKHU�5HIOH[LRQV�RQ�D�&RPSDUDWLYH�&DVH�6WXG\�3URJUDP´��-RXUQDO�RI�'HYHORSPHQW�6WXGLHV� ����������SS��������.DW]��-����������7HFKQRORJ\�*HQHUDWLRQ�LQ�/DWLQ�$PHULFD�0DQXIDFWXULQJ�,QGXVWULHV� 0DFPLOODQ��/RQGRQ�.DW]��-��\�6WXPSR��*����������³5HJtPHQHV�FRPSHWLWLYRV�VHFWRULDOHV��SURGXFWLYLGDG�\�FRPSHWLWLYLGDG�LQWHUQDFLRQDO��6HULH�'HVDUUROOR�3URGXFWLYR��1R��������5HG�GH�5HHVWUXFWXUDFLyQ�\�&RPSHWLWLYLGDG��&(3$/�.LUSDODQL�� 9�+���0DF,QWRVK�� 1�%�� ������� ³,QWHUQDWLRQDO�0DUNHWLQJ� HIIHFWLYHQHVV� RI� WHFKQRORJ\�RULHQWHG� VPDOO� ILUPV��
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-RXUQDO�RI�,QWHUQDWLRQDO�%XVLQHVV�6WXGLHV� ����SS��������.XPDU��1��6LGGKDUWDQ��1�6����������³7HFKQRORJ\��ILUP�VL]H�DQG�H[SRUW�EHKDYLRXU�LQ�GHYHORSLQJ�FRXQWULHV��WKH�FDVH�RI�,QGLDQ�HQWHUSULVH´��-RXUQDO�RI�'HYHORSPHQW�6WXGLHV ��������SS����������/DO��.����������³(�%XVLQHVV�DQG�([SRUW�%HKDYLRU��(YLGHQFH�IURP�,QGLDQ�)LUPV´��:RUOG�'HYHORSPHQW����������SS����������/DOO�� 6�� �������� ³7KH�7HFKQRORJLFDO�6WUXFWXUH� DQG�3HUIRUPDQFH�RI�'HYHORSLQJ�&RXQWU\�0DQXIDFWXUHG�([SRUWV�� ���������´��4XHHQ�(OL]DEHWK�+RXVH��8QLYHUVLW\�RI�2[IRUG�:RUNLQJ�3DSHU�6HULHV� 1R����/HIHEYUH��e��/HIHEYUH��/�$��\�%RXUJDXOW��0���������³5	'�UHODWHG�FDSDELOLWLHV�DV�GHWHUPLQDQWV�RI�H[SRUW�SHUIRUPDQFH��6PDOO�%XVLQHVV�(FRQRPLFV� ����SS����������/HIHEYUH��e��/HIHEYUH��/�$��\�%RXUJDXOW��0���������³5	'�UHODWHG�FDSDELOLWLHV�DV�GHWHUPLQDQWV�RI�H[SRUW�SHUIRUPDQFH��6PDOO�%XVLQHVV�(FRQRPLFV ������������1DVVLPEHQL�� *�� ������� ³7HFKQRORJ\�� LQQRYDWLRQ� FDSDFLW\�� DQG� WKH� H[SRUW� DWWLWXGH� RI� VPDOO� PDQXIDFWXULQJ� ILUPV�� D�ORJLW�WRELW PRGHO´��5HVHDUFK�3ROLF\ �����������2EEHQ�� -��\�0DJDJXOD��3�� ��������³)LUP�DQG�PDQDJHULDO�GHWHUPLQDQWV�RI� WKH�H[SRUW�SURSHQVLW\�RI�VPDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV�LQ�6ZD]LODQG��,QWHUQDWLRQDO�6PDOO�%XVLQHVV�-RXUQDO����������SS��������g]oHOLN��(���7D\PD]��(���������³'RHV�LQQRYDWLYHQHVV�PDWWHU�IRU�LQWHUQDWLRQDO�FRPSHWLWLYHQHVV�LQ�GHYHORSLQJ�FRXQWULHV"�7KH�FDVH�RI�7XUNLVK�PDQXIDFWXULQJ�LQGXVWULHV´��5HVHDUFK�3ROLF\����������SS���������3DWLEDQGOD��0���������³)LUP�6L]H�DQG�([SRUW�%HKDYLRXU��$Q�,QGLDQ�&DVH 6WXG\´��7KH�-RXUQDO�RI�'HYHORSPHQW�6WXGLHV���������SS��������3DYLWW��.���������³6HFWRUDO�SDWWHUQV�RI�WHFKQRORJLFDO�FKDQJH��WRZDUGV�D�WD[RQRP\�DQG�D�WKHRU\´��5HVHDUFK�3ROLF\ �����SS����������5DPVWHWWHU��(�'�� ��������³7UDGH�SURSHQVLWLHV�DQG� IRUHLJQ�RZQHUVKLS� VKDUHV� LQ� ,QGRQHVLDQ�PDQXIDFWXULQJ´��%XOOHWLQ�RI�,QGRQHVLDQ�(FRQRPLF�6WXGLHV� ���5DQNLQ�� 1�� ������� ³7KH� ([SRUW� %HKDYLRXU� RI� 6RXWK� $IULFDQ� 0DQXIDFWXULQJ� )LUPV´�7UDGH� DQG� ,QGXVWULDO� 3ROLF\�6WUDWHJLHV������$QQXDO�)RUXP� 0LVW\�+LOOV��0XOGHUVGULIW��-RKDQQHVERXUJ���6RXWK�$IULFD��6HSWLHPEUH�������5DXW�� /�.��������� ³5	'� $FWLYLWLHV� DQG� ([SRUW� 3HUIRUPDQFH� RI� ,QGLDQ� 3ULYDWH� )LUPV´�� 'HSDUWPHQW� RI� (FRQRPLFV��&DOLIRUQLD�6WDWH�8QLYHUVLW\�DW�)XOOHUWRQ��0LPHR���SS�5HLG��6�'���������³7KH�,PSDFW�RI�VL]H�RQ�H[SRUW EHKDYLRXU�LQ�VPDOO�ILUPV´�HQ�&]LQNRWD��0�5���7HVDU��*���HGV���([SRUW�0DQDJHPHQW��$Q�,QWHUQDWLRQDO�&RQWH[W��3UDHJHU��1�<��SS��������5REHUWV��0�-�� \�7\ERXW�� -�5�� ������� ³7KH�'HFLVLRQ� WR�([SRUW� LQ�&RORPELD��$Q�(PSLULFDO�0RGHO�RI�(QWU\�ZLWK�6XQN�&RVWV´��7KH $PHULFDQ�(FRQRPLF�5HYLHZ���������SS���������5RSHU��6��\�/RYH��-�+���������³7KH�'HWHUPLQDQWV�RI�([SRUW�3HUIRUPDQFH��3DQHO�'DWD�(YLGHQFH�IRU�,ULVK�0DQXIDFWXULQJ�3ODQWV´��1,(5&�:RUNLQJ�3DSHU�6HULHV� 1R�����5RSHU��6��\�/RYH��-�+���������³,QQRYDWLRQ�DQG�H[SRUW�SHUIRUPDQFH��HYLGHQFH�IURP�WKH�8.�DQG�*HUPDQ�PDQXIDFWXULQJ�SODQWV´�5HVHDUFK�3ROLF\ ��������������6M|KROP�� )�� �������� ³'R� )RUHLJQ� &RQWDFWV� (QDEOH� )LUPV� WR� %HFRPH� ([SRUWHUV"´�6WRFNKROP� 6FKRRO� RI� (FRQRPLFV��6ZHGHQ��0LPHR����SS�6PLWK�� 9���0DGVHQ�� (�6� DQG�'LOOLQJ�+DQVHQ��0�������� ³([SRUW� 3HUIRUPDQFH� DQG� ,QYHVWPHQW� LQ� 5	'´��7KH�'DQLVK�,QVWLWXWH�IRU�6WXGLHV�LQ�5HVHDUFK�DQG�5HVHDUFK�3ROLF\�:RUNLQJ�3DSHUV� 1R���������6|GHUERP��0��\�7HDO��)���������³6NLOOV�� LQYHVWPHQW�DQG�H[SRUWV� IURP�PDQXIDFWXULQJ�ILUPV�LQ�$IULFD´��7KH�-RXUQDO�RI�'HYHORSPHQW�6WXGLHV ��������������6RHWH��/����������³$�*HQHUDO�7HVW�RI�7HFKQRORJLFDO�*DS�7UDGH�7KHRU\´��:HOWZLUWVFKDIWVOLFKHV�$UFKLY�������SS���������6WHUODFFKLQL��$���������³'R�LQQRYDWLYH�DFWLYLWLHV�PDWWHU�WR�VPDOO�ILUPV�LQ�QRQ�5	'�LQWHQVLYH�LQGXVWULHV"�$Q�DSSOLFDWLRQ�WR�H[SRUW�SHUIRUPDQFH´��5HVHDUFK�3ROLF\ ����SS����������8QJHU��.�������D���³/D�JOREDOL]DFLyQ�GHO�VLVWHPD�LQQRYDWLYR�PH[LFDQR´��HQ�'XWUpQLW��*��*DUULGR��&��\�9DOHQWL��*���HGV���6LVWHPD�1DFLRQDO�GH�,QQRYDFLyQ�7HFQROyJLFD��7HPDV�SDUD�HO�'HEDWH�HQ�0p[LFR� 8QLYHUVLGDG�$XWyQRPD�0HWURSROLWDQD��0p[LFR��3S���������8UVLF�� 0�/��� &]LQNRWD�� 0�5�� ������� ³$Q� H[SHULHQFH� FXUYH� H[SODQDWLRQ� RI� H[SRUW� H[SDQVLRQ �́� � -RXUQDO� RI� %XVLQHVV�5HVHDUFK ����SS���������9DQ�'LMN��0�� ������ ³7KH� 'HWHUPLQDQWV� RI� ([SRUW� 3HUIRUPDQFH� LQ�'HYHORSLQJ�&RXQWULHV�� 7KH�&DVH� RI� � ,QGRQHVLDQ�0DQXIDFWXULQJ´��(LQGKRYHQ�&HQWUH�IRU�,QQRYDWLRQ�6WXGLHV�:RUNLQJ�3DSHU��1R��������9HQDEOHV�� $�� -�� ������� ³7UDGH� SROLF\�� FXPXODWLYH� FDXVDWLRQ� DQG� LQGXVWULDO� GHYHORSPHQW´� -RXUQDO� RI� 'HYHORSPHQW�(FRQRPLFV������SS��������:DJQHU���-�������³([SRUWV��ILUP�VL]H�DQG�ILUP�G\QDPLFV´��6PDOO�%XVLQHVV�(FRQRPLFV ���������:DJQHU��-����������³$�1RWH�RQ�WKH�)LUP�6L]H�([SRUW�5HODWLRQVKLS´���6PDOO�%XVLQHVV�(FRQRPLFV� ����SS���������:DNHOLQ��.� �������7UDGH�DQG�,QQRYDWLRQ� 7KHRU\�DQG�(YLGHQFH��&KHOWHQKDP��(GZDUG�(OJDU�:DNHOLQ��.���������³,QQRYDWLRQ�DQG�H[SRUW�EHKDYLRXU�DW�WKH�ILUP�OHYHO´5HVHDUFK�3ROLF\ �������������
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:HOFK��/�6���:LHGHUVKHLP�3DXO�� )�� ������� ³,QLWLDO� H[SRUWV� ±D�PDUNHWLQJ� IDLOXUH"�-RXUQDO� RI�0DQDJHPHQW� 6WXGLHV�����SS���������:LJQDUDMD��*���������³)LUP�VL]H��WHFKQRORJLFDO�FDSDELOLWLHV�DQG�PDUNHW�RULHQWHG�SROLFLHV�LQ�0DXULWLXV´��818�,17(&+�'LVFXVVLRQ�3DSHU�6HULHV� 1R���������:LOOPRUH��/����������³7UDQVQDWLRQDOV�DQG IRUHLJQ�WUDGH��HYLGHQFH�IURP�%UD]LO´��-RXUQDO�RI�'HYHORSPHQW�6WXGLHV ��������SS�����������=HXIDFN��$����������³([SRUW�3HUIRUPDQFH�LQ�$IULFD�DQG�$VLD
V�0DQXIDFWXULQJ��(YLGHQFH�IURP�)LUP�OHYHO�'DWD´��-RXUQDO�RI�$IULFDQ�(FRQRPLHV����������SS���������=KDR��+��\�/L��+����������³5	'�DQG�([SRUWV��$Q�(PSLULFDO�$QDO\VLV�RI�&KLQHVH�0DQXIDFWXULQJ�)LUPV´� 7KH�-RXUQDO�RI�+LJK�7HFKQRORJ\�0DQDJHPHQW�5HVHDUFK �������SS���������=KDR�� +�� \� =RX�� 6�� �������� ³7KH� ,PSDFW� RI� ,QGXVWU\� &RQFHQWUDWLRQ� DQG� )LUP� /RFDWLRQ� RQ� ([SRUW� 3URSHQVLW\� DQG�,QWHQVLW\��$Q�(PSLULFDO�$QDO\VLV�RI�&KLQHVH�0DQXIDFWXULQJ�)LUPV´��-RXUQDO�RI�,QWHUQDWLRQDO�0DUNHWLQJ����������SS����±���$LWNHQ�� %���*RUGRQ��+�+�� \�+DUULVRQ��$�(�� �������� ³6SLOORYHUV�� IRUHLJQ� LQYHVWPHQW� DQG� H[SRUW� EHKDYLRU´��-RXUQDO� RI�,QWHUQDWLRQDO�(FRQRPLFV ������������
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D 7RELW�0RGHOE (DFK�V\PERO�LV�D�GLIIHUHQW�\HDU�������������DQG ������F (DFK�V\PERO�LV�D�GLIIHUHQW�\HDU�������DQG�������G /LQHDU�0RGHO�ZLWK�D��/2*,7�IXQFWLRQ���3DSNH�\�:RROULGJH�������H *UHDW�%ULWDLQ�DQG�*HUPDQ\�I 2UGLQDU\�0LQLPXP�6TXDUH�5HJUHVVLRQ�0RGHO
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0RGHUQLVDWLRQ�RI�HTXLSPHQW�DQG�PDFKLQHU\�DJH��YLQWDJH�PRGHO��,PSURYHPHQW RI�JHQHULF�WHFKQRORJLHV
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([WHUQDO�UHODWLRQVKLSV�RI�QHWZRUNV
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/HYHO RI�TXDOLILFDWLRQ���DYHUDJH�VDODU\��

+LUVFK�\�%LMDRXL�������%UDXQHUKMHOP�������/HIHEYUH�HW�DO�������%DUULRV�HW�DO�������
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�� ,QYHVWPHQW�LQ�GHVLJQ��HQJLQHHULQJ�DQG�³SUHSURGXFWLRQ´�
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5HVXOWV�RI�LQQRYDWLRQ

,QQRYDWLYH�FRQGLWLRQ��
,QWURGXFWLRQ�RI�QHZ�RU�LPSURYHG�SURGXFW
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'LYHUVLILFDWLRQ
5DQJH�RI�SURGXFWV�RU�SURGXFW�OLQHV�3URGXFWLRQ RI�VPDOO�QXPEHU3URGXFWLRQ�RI�ODUJH�QXPEHU6WDQGDUGLVDWLRQ�'LYHUVLILFDWLRQ�VWUDWHJ\�

/HIHEYUH�\�/HIHEYUH�������5RSHU�\�/RYH�������5RSHU�\�/RYH�������&DOYR�������1DPLNL�������
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H� 6(&725$/�3$77(516�2)�,1129$7,21
7HFKQRORJLFDO�VHFWRUDO�WD[RQRP\��

'RPLQDWHG�E\�SURYLGHUV6SHFLDOLVHG�SURYLGHUV6FDOH�LQWHQVLYH6FLHQFH�EDVH��UHIHUHQFH�FDWHJRU\��
%DVLOH������� ����������16���16
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6RXUFH��2ZQ�HODERUDWLRQ�
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D 7RELW�UHJUHVVLRQ�E 2UGLQDU\�0LQLPXP�6TXDUH�5HJUHVVLRQ�0RGHO�F /LQHDU�0RGHO�ZLWK�D��/2*,7�IXQFWLRQ���3DSNH�\�:RROULGJH�������G 7RELW�PRGHO�DQG�&UDJJ�PRGHO��&UDJJ�������



KWWS���ZZZ�XFP�HV�EXFP�FHH�LDLI'RFXPHQWR�GH�7UDEDMR�Q����

��

E� $&48,6,7,21�2)�7(&+12/2*<
$YHUDJH�FDSLWDO�LQWHQVLW\�

,PSRUW�PDFKLQHU\�DQG�HTXLSPHQW�

.XPDU�\�6LGGKDUWDQ�������=KDR�\�/L�������6M|KROP�������6|GHUERP�\�7HDO�������5DQNLQ�������9DQ�'LMN�������=HXIDFN�������=KDR�\�=RX�������g]oHOLN�\�7D\PD]�������5DXW�������

���16
����

1616
�16�����

7HFKQRORJ\
/LFHQFHV�RU�DJUHHPHQW�WR�DFTXLUH�³NQRZ�KRZ´3D\PHQWV�RI�UR\DOWLHV

g]oHOLN�\�7D\PD]�������
.XPDU�\�6LGGKDUWDQ�������$LWNHQ�HW�DO��������

16
�

16
16

([WHUQDO�UHODWLRQV�RU�QHWZRUNV 7HFKQRORJLFDO�FROODERUDWLRQV,PSRUW�RI�LQWHUPHGLDWH�SURGXFWV��DV�D�SUR[\�GH�IRUHLJQ�FRQWDFWV�
/DO�������6M|KROP������� � 16�

F� 7(&+12/2*,&$/�())2576
5	' HIIRUWV��H[SHQGLWXUHV

5	'�LQWHQVLW\�RI�5	'�H[SHQGLWXUHV�

$FWLYLGDGHV�LQWUDPXURV�GH�,�'�

:LOOPRUH�������=KDR�\�/L�������6M|KROP�������5DXW�������g]oHOLN�\�7D\PD]�������=KDR�\�/L�������=KDR�\�=RX�������

16
��
��

16�
��16�
�

+XPDQ�FDSLWDO
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4XDOLILHG�HPSOR\HHV�
([SHULHQFH�OHYHO�
7UDLQLQJ�RI�VWDII
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([SHQGLWXUHV�LQ�WUDLQLQJ�

.XPDU�\�6LGGKDUWDQ��������3DWLEDQGOD�������g]oHOLN�\�7D\PD]�������9DQ�'LMN������� �
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,QQRYDWLYH�UHVXOWV
,QQRYDWLYH�&RQGLWLRQ��SURGXFW�,QQRYDWLRQ�SURFHVV�,QQRYDWLRQ�7HFKQRORJLFDO��&RPSHWHQFLHV��LQGLFDWRU�WKDW�PHDVXUHV�WKH�LPSURYHPHQW�GH�SURGXFWV�DQG�SURFHVVHV�FROODERUDWLRQ�DQG�LQYHVWPHQW�LQ�QHZ�HTXLSPHQW��
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'LYHUVLILFDWLRQ

H� 6(&725$/�3$77(516�2)�,1129$7,216HFWRUDO�SDWWHUQV�RI�LQQRYDWLRQ 7HFKQRORJLFDO�OHYHO�RI�WKH�LQGXVWU\��ORZ��PHGLXP�DQG�KLJK�WHFK�VHFWRUV�� =KDR�\�/L������� �
6RXUFH��2ZQ�HODERUDWLRQ
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Ò/7,026�7Ë78/26�38%/,&$'26
���� -XVWLILFDFLyQ�GH�OD�SROtWLFD�GH�LQQRYDFLyQ�GHVGH�XQ�HQIRTXH�WHyULFR�\�PHWRGROyJLFR��-RRVW�+HLMV���������
���� /RV�VLVWHPDV�QDFLRQDOHV�GH�LQQRYDFLyQ��XQD�UHYLVLyQ�GH�OD�OLWHUDWXUD��0LNHO�1DYDUUR��������
���� (O�DQiOLVLV�\�OD�SROtWLFD�GH�FOXVWHUV��0LNHO�1DYDUUR��������
���� /RV�VLVWHPDV�UHJLRQDOHV�GH�LQQRYDFLyQ�GHO�3DtV�9DVFR�\�1DYDUUD��0LNHO�%XHVD��������
���� &HQWUDOLVDWLRQ�RU�GLVSHUVLRQ"��D�VSDWLDO�DQDO\VLV�RI�WKH�LPSDFW�RI�WKH�VLQJOH�PDUNHW�SURJUDPPH�RQ�WKH�DFWLYLW\�RI�XV�PDQXIDFWXULQJ�DIILOLDWHV��$QGUHZ�0ROG�������
���� (O�VLVWHPD�UHJLRQDO�GH�LQQRYDFLyQ�GH�OD�&RPXQLGDG�GH�0DGULG��0LNHO�%XHVD��������
���� (FRQRPtD�GH�OD�VHFHVLyQ��/RV�FRVWHV�GH�OD�µ1R�(VSDxD¶�HQ�HO�3DtV�9DVFR��0LNHO�%XHVD��������
���� 7KH� VSDQLVK� SXEOLF� ILQDQFLDO� VXSSRUW� DFFHVLEOH� IRU� VPDOO� DQG� PHGLXP� VL]HG� ILUPV�� RUJDQLVDWLRQV�� SURJUDPHV��LQVWUXPHQWV�DQG�PHDVXUHV��-RRVW�+HLMV��������
���� /RV� GHWHUPLQDQWHV� GH� OD� FDSDFLGDG� LQQRYDGRUD� UHJLRQDO�� XQD� DSUR[LPDFLyQ� HFRQRPpWULFD� DO� FDVR� HVSDxRO��5HFRSLODFLyQ�GH�HVWXGLRV�\�SULPHURV�UHVXOWDGRV� 7KRPDV�%DXPHUW�\�-RRVW�+HLMV��������
���� 5HFXUVRV� \� UHVXOWDGRV� GH� ORV� VLVWHPDV� GH� LQQRYDFLyQ�� HODERUDFLyQ�GH� XQD� WLSRORJtD� GH� VLVWHPDV� UHJLRQDOHV�GH�LQQRYDFLyQ�HQ�(VSDxD��0yQLFD�0DUWtQH]�3HOOLWHUR��������
���� 0HGLGD� GH� OD� FDSDFLGDG� LQQRYDGRUD� GH� ODV &RPXQLGDGHV� $XWyQRPDV�� FRQVWUXFFLyQ� GH� XQ� tQGLFH� UHJLRQDO� GH�LQQRYDFLyQ� 0yQLFD�0DUWtQH]�3HOOLWHUR�\�7KRPDV�%DXPHUW�������
���� ,QQRYDFLyQ� WHFQROyJLFD� \� FRPSHWLWLYLGDG�� DQiOLVLV� PLFURHFRQyPLFR� GH� OD� FRQGXFWD� H[SRUWDGRUD� HQ� 0p[LFR��6DOYDGRU�(VWUDGD�\�-RRVW�+HLMV��������
���� ,QGLFDGRUHV�GH�OD�VRFLHGDG�GH�OD�LQIRUPDFLyQ�HQ�(VSDxD� 6DOYDGRU�(VWUDGD�������
����/RV�FHQWURV�WHFQROyJLFRV�\�HO�VLVWHPD�UHJLRQDO�GH�LQQRYDFLyQ� (O�FDVR�GHO�3DtV�9DVFR� 0LNHO�1DYDUUR�$UDQFHJXL�\�$UDQW]D�=XELDXUUH�*RHQD��������
���� &LHQFLD� \� 7HFQRORJtD� HQ� OD� (VSDxD� GHPRFUiWLFD�� OD� IRUPDFLyQ� GH� XQ� VLVWHPD� QDFLRQDO� GH� LQQRYDFLyQ��0LNHO�%XHVD��������
���� /DV�HPSUHVDV�GHO�3DtV�9DVFR�DQWH�OD�VHFHVLyQ 0LNHO�%XHVD��-RRVW�+HLMV��7KRPDV�%DXPHUW�\�0yQLFD�0DUWtQH]�3HOOLWHUR�������
���� 'LIXVLyQ�\�DGLFLRQDOLGDG�GH�ODV�D\XGDV�S~EOLFDV�D�OD�LQQRYDFLyQ��XQD�HVWLPDFLyQ�EDVDGD�HQ�³SURSHQVLW\�VFRUH�PDWFKLQJ´��/LOLDQD�+HUUHUD�\�-RRVW�+HLMV��������
���� 5HODFLRQHV� H� LQWHUDFFLyQ� HQWUH� � ORV� DJHQWHV� GHO� VLVWHPD� QDFLRQDO� GH� LQQRYDFLyQ� GH�(VSDxD�� UHVXOWDGRV� GH� OD�HQFXHVWD�,$,)�)(&<7� -RRVW�+HLMV��$QGUpV�)HUQiQGH]�'tD]��3DWULFLD�9DODGH]�\�$OLFLD�&RURQLO��������
���� (YDOXDFLyQ��GH��OD�HIHFWLYLGDG��GH� OD��SROtWLFD�GH�FRRSHUDFLyQ��HQ��OD�LQQRYDFLyQ� -RRVW�+HLMV��$QGUpV�)HUQiQGH]�'tD]��3DWULFLD�9DODGH]�\�$OLFLD�&RURQLO��������
���� 3DWURQHV�UHJLRQDOHV�GH�XVR�\�FRQVXPR�GH�7,&�6��KDFLD�XQ� tQGLFH�UHJLRQDO�GH� OD�6RFLHGDG�GH� OD� ,QIRUPDFLyQ��6DOYDGRU�(VWUDGD� ���������'LVSRQLEOH�HQ�tQJOHV�
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���� &RQILJXUDFLyQ� HVWUXFWXUDO� \� FDSDFLGDG� GH� SURGXFFLyQ� GH� FRQRFLPLHQWRV� HQ� ORV� VLVWHPDV� UHJLRQDOHV� GH�LQQRYDFLyQ��8Q�HVWXGLR�GHO�FDVR�HVSDxRO� 0LNHO�%XHVD��-RRVW�+HLMV��0yQLFD�0DUWtQH]�3HOOLWHUR�\�7KRPDV�%DXPHUW���������'LVSRQLEOH�HQ�tQJOHV�
���� 7KH� GLVWULEXWLRQ� RI� 5	'�VXEVLGLHV� DQG� LWV� HIIHFW� RQ� WKH� ILQDO� RXWFRPH� RI� LQQRYDWLRQ� SROLF\� -RRVW�+HLMV� DQG�/LOLDQD�+HUUHUD��������
���� (O�SDSHO�GH�ODV�HPSUHVDV�H[WUDQMHUDV�HQ�HO�GHVDUUROOR�WHFQROyJLFR�GH�(VSDxD��-RRVW�+HLMV��������
���� 7HFKQRORJLFDO� EHKDYLRXU� DQG� H[SRUW� SHUIRPDQFH�� D� QRQ� OLQHDU� UHODWLRQVKLS� 6DOYDGRU� (VWUDGD� \� -RRVW� +HLMV��������
��� 8QLGDG�GH�PHUFDGR�\�VHFHVLyQ��HO�FDVR�GHO�SDtV�9DVFR�0LNHO�%XHVD��������
���� *XHUUD�\�7HUURULVPR��(O�PRGHOR�GH�HFRQRPtD�GHSUHGDGRUD�GH�OD�JXHUUD��0LNHO�%XHVD��������
1RUPDV�GH�HGLFLyQ�SDUD�HO�HQYtR�GH�WUDEDMRV�7H[WR��:RUG�SDUD�:LQGRZV�7LSR�GH�OHWUD�GHO�WH[WR��7LPHV�1HZ�5RPDQ����1RUPDO�(VSDFLDGR�LQWHUOLQHDO��6HQFLOOR�7LSR�GH�OHWUD�GH�ODV�QRWDV�GH�SLH�GH�SiJLQD��7LPHV�1HZ�5RPDQ����1RUPDO�1XPHUDFLyQ�GH�SiJLQDV��,QIHULRU�FHQWUR&XDGURV�\�JUiILFRV�D�JXVWR�GHO�DXWRU�LQGLFDQGR�SURJUDPDV�XWLOL]DGRV(Q�OD�SiJLQD����GHQWUR�GH�XQ�UHFXDGUR�VHQFLOOR��GHEH�ILJXUDU�HO�WtWXOR��HQ�QHJULOOD�\�PD\~VFXODV���DXWRU��HQ�QHJULOOD�\�PD\~VFXODV��H�LQVWLWXFLyQ�D�OD�TXH�SHUWHQHFH�HO�DXWRU��HQ�OHWUD�QRUPDO�\�PLQ~VFXODV�(Q�OD�SULPHUD�SiJLQD�GHO�WUDEDMR��VH�GHEHUi�LQFOXLU�XQ�5HVXPHQ�HQ�HVSDxRO�H�LQJOpV�����OtQHDV�Pi[LPR���DFRPSDxDGR�GH�SDODEUDV�FODYH
/RV�WUDEDMRV�KDEUiQ�GH�VHU�HQYLDGRV�HQ�SDSHO�\�HQ�VRSRUWH�PDJQpWLFR�D�OD�GLUHFFLyQ�GHO�,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR�


