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7KLV�GRFXPHQW�LV�D�EURDG�VXPPDU\�RI�P\�3K'�7KHVLV�SUHVHQWHG�LQ�PD\�RI������DW�WKH�'HSDUWPHQW� RI� $SSOLHG� (FRQRPLFV� �)DFXOW\� RI� (FRQRPLFV� DQG� %XVLQHVV� 6FLHQFH�&RPSOXWHQVH�8QLYHUVLW\��0DGULG����7KH�FHQWUDO�VXEMHFW RI�WKLV�SDSHU�LV�WKH�HYDOXDWLRQ�RI�WKH� ORZ� LQWHUHVW� FUHGLWV� IRU� 5	'� SURYLGHG� E\� WKH� &HQWUH IRU� ,QGXVWULDO� 7HFKQRORJLF�'HYHORSPHQW��7KH�REMHFWLYHV�DUH��RQ�RQH�VLGH��D�JOREDO�HYDOXDWLRQ�RI�WKH�UROH�DQG�LPSDFW�RI�WKH�SURMHFWV��ILQDQFHG�E\�WKH�&'7,��ZLWKLQ�WKH�ILUPV��DQG��RQ�WKH�RWKHU�VLGH�WR�PHDVXUH�WKH�LPSRUWDQFH�RI�WKH�&'7,�IRU�WKH�6SDQLVK�SURGXFWLYH�VWUXFWXUH�
7KH� &HQWUH� IRU� ,QGXVWULDO� 7HFKQRORJLFDO� 'HYHORSPHQW� �&'7,�� LV� DQ� LQVWLWXWLRQ� RI� WKH�0LQLVWU\� IRU� ,QGXVWU\� DQG� (QHUJ\� FUHDWHG� E\� D� 5R\DO� 'HFUHH� ��������� ,W� KDV� EHHQ�FRQVROLGDWHG� DV� RQH� RI� WKH� FHQWUDO� DJHQWV� IRU� WKH� SURPRWLRQ� RI� WKH� LQQRYDWLRQ� DQG�WHFKQRORJLFDO� GHYHORSPHQW� ZLWKLQ� WKH� 6SDQLVK� HQWHUSULVHV�� 7KH� &'7,� IXQGV� GR� ILQDQFH�DOPRVW����RI�DOO�5	'�H[SHQGLWXUHV�RI�WKH�6SDQLVK�SULYDWH�VHFWRU�DQG�KDV�D�FHQWUDO�UROH�IRU�WKH� LPSOHPHQWDWLRQ� RI� WKH� 6SDQLVK�� (XURSHDQ� DQG� LQWHUQDWLRQDO� WHFKQRORJ\� SROLF\�PHDVXUHPHQWV��7KH�&'7,�PDQDJH�D�KXJH�SDUW��URXQGDERXW������RI�WKH�IXQGV�GHVLJQDWHG�WR�WKH�VXSSRUW�RI�LQQRYDWLRQ�ZLWKLQ�WKH�6SDQLVK�ILUPV�DQG�SURPRWHV�DQG�FR�RUGLQDWHV�WKH�6SDQLVK� SDUWLFLSDWLRQ� LQ�PRVW� RI� WKH� LQWHUQDWLRQDO� SURJUDPPHV�� $OO� WKLV�PHDQV� WKDW� WKH�&'7,�LV�RQH�RI�WKH�EDVLF�SLOODUV�ZLWKLQ�WKH�VXE�V\VWHP�RI�WHFKQRORJ\�SROLF\�
7KH� VWXG\� RI� WKH� LPSRUWDQFH� RI� WKH� &'7,� ZLWKLQ� WKH� SURGXFWLRQ� VWUXFWXUH ZLOO� EH�DQDO\VHG�E\�WKH�WRWDO�YROXPH�RI�WKH�&'7,�IXQGV�LQ�FRPSDULVRQ�ZLWK�WKH�5	'�H[SHQGLWXUHV�E\ WKH�SULYDWH�HQWHUSULVHV�DQG� WKH�GLIIXVLRQ�RI� WKH�&'7,�ZLWKLQ�WKH�SURGXFWLYH�VWUXFWXUH��7KH�FKDUDFWHULVWLFV�RI�WKH�&'7,�ILUPV�ZLOO�EH�FRPSDUHG�ZLWK�WKRVH�RI�WKH�LQQRYDWLYH�ILUPV�WKDW�GLGQ¶W�SDUWLFLSDWH�LQ�WKH�VXSSRUW�SURJUDPPHV�RI�WKH�&'7,��7KH�LPSDFW�DQG�UROH RI�WKH�&'7,� SURMHFWV��ZLWKLQ� WKH� VXSSRUWHG� ILUPV� DUH� DQDO\VHG� E\� VHYHUDO� DVSHFWV� OLNH� WKH�ILQDQFLDO� LPSRUWDQFH� RI� WKH� VXSSRUW�� WKH� WHFKQLFDO� DQG� FRPPHUFLDO� REMHFWLYHV� DQG� WKHLU�DFFRPSOLVKPHQWV�� WKH� LPSDFW� RQ� WKH� LQQRYDWLYH� FXOWXUH� DQG� WKH� LPSURYHPHQW RI� WKH�WHFKQRORJLFDO�FDSDELOLWLHV�DQG�FR�RSHUDWLYH�DWWLWXGH�
� &ULWLFV��TXHVWLRQV�RU�VXJJHVWLRQV�DUH�ZHOFRPH�RQ�P\�(�PDLO�QXPEHU�MRRVW#FFHH�XFP�HV� 7KH�GLUHFWRU�RI�WKH�7KHVLV�LV�-RVp�0ROHUR�=D\DV�DQG�WKH�WULEXQDO�WKDW�HYDOXDWHG�P\�ZRUN�GLG�FRQVLVW�RI�5DIDHO� 0\UR� �3UHVLGHQW� ± 8&0��� 0LNHO� %XHVD� �6HFUHWDU\�� 8&0��� -XOLDQ� 3DYyQ� �8QLYHUVLGDG�3ROLWpFQLFD GH�0DGULG���.QXW�.RVFKDW]N\��)UDXQKRIHU�,QVWLWXWH�IRU�6\VWHP�DQG�LQQRYDWLRQV�5HVHDUFK��DQG�;DYLHU�9HQFH��8QLYHUVLGDG�GH�6DQWLDJR�GH�&RPSRVWHOD��
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7R� SXW� WKH� FRQFOXVLRQV� RI� WKH� VWXG\� LQ� D� EURDGHU� FRQWH[W� DQG� WR� RYHUFRPH� DG�KRF�LQWHUSUHWDWLRQV�WKH�UHVXOWV�ZLOO�EH�FRQWUDVWHG�ZLWK�VHYHUDO�HYDOXDWLRQ�VWXGLHV�WKDW�DQDO\VHG�WKH� DFWXDWLRQ� RI� WKH &'7,� �%XVRP�� ������ )RQWHOD� HW� DO�� ������ ,(6(�� ����� \� $FRVWD�������� DQG� DOVR� ZLWK� WKH� UHVXOWV� RI� RWKHU� HYDOXDWLRQ� VWXGLHV�� WKDW� DQDO\VHG� VLPLODU�SURJUDPPHV��FDUULHG�RXW�LQ�6SDLQ�RU�RWKHU�FRXQWULHV�
7KH� WKHVLV� LV� EDVHG� RQ� D� UHVHDUFK� SURMHFW� FDUULHG� RXW� E\� WKH� ,QVWLWXWH� RI� ,QGXVWULDO� DQG�)LQDQFLDO�$QDO\VHV��,$,)�� DERXW�WKH�DFWXDWLRQ�RI�WKH�&'7,�LQ�WKH�SHULRG������������6HH�0ROHUR�%XHVD������D������E��� ,Q� WKH�DQDO\VHG�SHULRG������ ILUPV�KDG�REWDLQHG�ILQDQFLDO�KHOS��VHUYLFHV�RU�FRQVXOWDQWV�IURP�WKH�&'7,�LQ�VXSSRUW�RI�WKHLU�WHFKQRORJLFDO�GHYHORSPHQW�±LQFOXGLQJ�WKH�ILQDQFLDO�VXSSRUW�RI�LQWHUQDWLRQDO�SURJUDPPHV���7KH�LQLWLDO�VWXG\�DQDO\VHG�D�EURDG�VSHFWUXP�RI�DVSHFWV�RI�WKH�&'7,�SHUIRUPDQFH�XVLQJ�WKH�DGPLQLVWUDWLYH�LQIRUPDWLRQ�RI� WKH�&'7,�DQG�SXEOLF�GDWDEDVHV��7R�FRPSOHWH� WKLV�JHQHUDO� LQIRUPDWLRQ�D�TXHVWLRQQDLUH�ZDV� FDUULHG� RXW� �� FRYHULQJ� WKH� ����� &'7,� ILUPV� WKDW� SDUWLFLSDWHG� LQ� WKH� QDWLRQDO�SURJUDPPHV��7KLV�TXHVWLRQQDLUH�KDV�D�SDUW�H[FOXVLYHO\�GHGLFDWHG�WR�WKH�HYDOXDWLRQ�RI�WKH�LPSDFW�DQG�WKH�LPSRUWDQFH�RI�WKH�&'7,�VXSSRUW�PHDVXUHPHQW�
6WUXFWXUH�DQG�PHWKRGV7KH�ILUVW�FKDSWHU�³WKH�MXVWLILFDWLRQ�RI�WHFKQRORJ\�SROLF\��D�PHWKRGRORJLFDO�DSSURDFK´�RIIHUV�D�FRQFHSWXDO�IUDPHZRUN�IRU�WKH�HYDOXDWLRQ�RI�5	'�SROLFLHV��
7KH� FHQWUDO� SDUW� RI� WKLV� VWXG\� LV� GHYHORSHG� LQ� FKDSWHU� WZR� WLOO� ILYH�ZKLFK�SUHVHQWV� WKH�DQDO\VLV� RI� UROH� DQG� WKH� LPSDFW� RI� WKH� &'7,� LQ� WKH� 6SDQLVK� ILUPV� DQG� SURGXFWLRQ�VWUXFWXUH��&KDSWHU� WZR�RIIHUV�D�VWXG\�RI� WKH�ILQDQFLDO� LPSRUWDQFH�RI� WKH�SXEOLF�VXSSRUW�IRU�5	'�SURMHFWV��7KH�WKLUG�DQDO\VHV�WKH�WHFKQRORJLFDO�DQG�FRPPHUFLDO�REMHFWLYHV�DQG�UHVXOWV�RI�WKH�&'7,�SURMHFWV�DQG�LWV�OHYHO�RI�JRDO�DFKLHYHPHQW�DQG�FKDSWHU�IRXU�DQDO\VHV�WKH�JHQHULF�LPSDFW�RI�WKH�&'7,�SURMHFWV��$QG�FKDSWHU�ILYH�DQDO\VHV�WKH�GLIIXVLRQ�RI�WKH�&'7,�ZLWKLQ�WKH�SURGXFWLRQ�VWUXFWXUH�DQG�WKH�ILQDQFLDO�YROXPH�RI�LWV�FUHGLWV�LQ�UHODWLRQ�WR� WKH�6SDQLVK�5	'�H[SHQGLWXUHV��7KH� ODVW� FKDSWHU� FRQWDLQV� WKH�PDLQ� UHVXOWV� DQG� ILQDO�FRQFOXVLRQV��
(DFK�RI� WKH�HPSLULFDO�FKDSWHUV�KDV�D�VLPLODU�VWUXFWXUH�EDVHG�RQ�WKH�PHWKRGV�XVHG�LQ�WKLV�VWXG\��7KH�LQWURGXFWLRQ�RI�HDFK�FKDSWHU�FRQWDLQV�D�VKRUW�GHVFULSWLRQ�RI�WKH�DVSHFWV�WKDW�ZLOO�EH� DQDO\VHG� IROORZHG� E\� D� EULHI� GHVFULSWLRQ� RI� WKH� PDLQ� LQGLFDWRUV� XVHG� LQ� H[LVWLQJ�VWXGLHV� DQG� WKH�PDLQ� FRQFOXVLRQV� RI� WKRVH� VWXGLHV��7KH� VHFRQG�SDUW� SUHVHQWV� LQGLFDWRUV�XVHG� LQ� WKH� 3K'� WKHVLV� DQG� ILUVW� H[SORUDWLRQ� RI� WKH� VWDWLVWLFDO� UHVXOWV� EDVHG� RQ� WHVWV� RI�DVVRFLDWLRQ��FRQWLQJHQF\�WDEOHV��GHVFULELQJ�WKH�PDLQ�UHVXOWV�DQG�FKDUDFWHULVLQJ�WKH�NLQG�RI�ILUPV� ZLWK� D�W\SLFDO� EHKDYLRXU�� $IWHUZDUGV� D� PXOWLYDULDWH� TXDOLWDWLYH� UHVSRQVH� PRGHO��/RJLVWLF� UHJUHVVLRQ�PRGHO��ZLOO� EH�XVHG� WR� FRQWUDVW� WKRVH� UHVXOWV��7KH�PDLQ� UHVXOWV� DQG�ILQDO�FRQFOXVLRQV�ZLOO�EH�SUHVHQWHG�LQ�FKDSWHU�VL[�

� 7KH�UHVHDUFK�WHDP�ZKLFK�FDUULHG�RXW�WKLV�SURMHFW�FRQVLVWHG�RI��-RVp�0ROHUR�\�0LNHO�%XHVD��'LUHFWRUV���&DUORV 0DQXHO� )HUQiQGH]� \� -XDQ� &DUORV� -LPpQH]� �,QYHVWLJDWRUV��� .HLWK� 3DYLWW�� 9LQFHQW� /HUYLOOH� \�'DQLHOH�$UFKLEXJL��$VHVRUHV���\�0LJXHO�&DUUHUD��$QWRQLR�)RQIUtD�\�-RRVW�+HLMV��5HVHDUFK�DVVLVWDQWV���,�DP�LQ�GHEW�E\�DOO� WKH�SHUVRQV�PHQWLRQHG�EHIRUH�GXH�WR�WKHLU�YDOXDEOH�FRPPHQWV�DQG�WKHLU�SHUVRQDO�LQYROYHPHQW�DQG�VXSSRUW�
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6R�WKH�VWXG\�RI�WKH�SHUIRUPDQFH�RI�WKH�&'7,�DQG�WKH�LPSDFW�RI�LWV�SURMHFWV�LV�EDVHG�RQ�WZR�W\SHV�RI�VWDWLVWLFDO� WHVWV��)LUVW�� DQ�H[SORUDWLYH�VWXG\��DVVRFLDWLRQ� WHVWV��ZKLFK�DQDO\VLV� WKH�FRUUHODWLRQ�EHWZHHQ�HDFK�RI�WKH�LQGHSHQGHQW�YDULDEOHV�DQG�WKH�YDULDEOH�WR�H[SODLQ��7KRVH�DVVRFLDWLRQV�DUH� VWXGLHG� IRU� WKH�ZKROH�JURXS�RI�&'7,� ILUPV�EXW�DOVR�ZLOO�EH�FDUULHG�RXW�DQDO\VLV�RI�FRQWURO��7KH�WHVWV�RI�DVVRFLDWLRQ��EDVHG�RQ�WKH�3HDUVRQ¶V�&� ZLOO�EH�UHSHDWHG�IRU� VHYHUDO� VXE�JURXSV� PDLQWDLQLQJ� VRPH� EDVLF� IL[HG� YDULDEOHV�� %XW� WKHVH� FRQWURO�DQDO\VLV� FDQ� QRW� WDNH� LQ� DFFRXQW� DOO� WKH� SRVVLEOH� LQWHUDFWLRQV� EHWZHHQ� WKH� LQGHSHQGHQW�YDULDEOHV�WKDW
V�ZK\�,�LQWURGXFHG�D�VHFRQG�VWDWLVWLFDO�DQDO\VLV�EDVHG�RQ�D�ORJLVWLF�UHJUHVVLRQ�PRGHO��7KLV�PHWKRG�WDNHV�LQ�DFFRXQW�WKH�VLPXOWDQHRXV�HIIHFWV�RI�WKH�LQGHSHQGHQW�YDULDEOHV�RQ�WKH�YDULDEOH�WR�H[SODLQ��UHYHDOLQJ�SRVVLEOH�DSSDUHQW�UHODWLRQVKLSV�QRW�GHWHFWHG LQ�WKH�WHVW�RI�DVVRFLDWLRQV�� ,Q�HDFK�FKDSWHU�DUH�SUHVHQWHG�WKH�PDLQ�VWDWLVWLFDO�UHVXOWV�RI�HDFK�PHWKRG�DQG�DIWHUZDUGV�LQ�FKDSWHU�VL[�ZLOO�EH�JLYHQ�DQ�LQWHUSUHWDWLRQ�LQ�WKH�OLJKW�RI�RWKHU�HYDOXDWLRQ�VWXGLHV��
,W� FDQ� EH� SRLQWHG� RXW� WKDW� ERWK� PHWKRGV�� WKH� WHVW� RI� DVVRFLDWLRQ� DQG� WKH� ORJLVWLF�UHJUHVVLRQ�PRGHOV�� DUH� FRPSOHPHQWDU\��7KH� ORJLVWLF� UHJUHVVLRQ�PRGHO� QRW� RQO\� VKRXOG�FRQILUP�LI�WKH�IRXQG�DVVRFLDWLRQV�DUH�UHDO�DQG�QRW�DSSDUHQWO\�UHODWLRQVKLSV��UHIOHFWLQJ�DQ�LQGLUHFW� UHODWLRQVKLS� FDXVHG�E\� D� WKLUG�YDULDEOH��%XW� WKH� ORJLVWLF� UHJUHVVLRQ�PRGHO�DOVR�FDQ� GHWHFW� QHZ� YDULDEOHV� DVVRFLDWHG� ZLWK� WKH� GHSHQGHQW� RQH�� DQG� QRW� GHWHFWHG� E\� WKH�3HDUVRQ¶V�&���(YDOXDWLRQ�VWXGLHV�WU\�WR�RIIHU�GDWD�XVHIXO�IRU�WKH�SROLF\PDNHUV�WR�DGMXVW�WKH�LQVWUXPHQWV��6R�ERWK�PHWKRGV�FDQ�VXSSO\�FULWHULD�WR�LPSURYH�WKH�LPSOHPHQWDWLRQ�RI�WKH� SROLF\� LQVWUXPHQWV�� ,W�PXVW� QRW� EH� IRUJRWWHQ� WKDW� WKH�SXEOLF� DJHQFLHV�GR�QRW� UHDOO\�FDUH� WRR�PXFK� DERXW� WKH� IDFW� LI� D� UHODWLRQVKLS� LV� DSSDUHQW� RU� QRW�� WKH�PRVW� LPSRUWDQW�WKLQJ�LV�WKDW�WKH\�FDQ�LPSURYH�WKHLU�SHUIRUPDQFH�E\�PDQLSXODWLQJ�D�YDULDEOH��6R�WKH\�DUH�DOVR� LQWHUHVWHG� LQ� DQ� DSSDUHQWO\� UHODWLRQVKLS� LQ� WKH� FDVH� WKDW� LW� FDQ� VHUYH� WR� GHYHORS�DGGLWLRQDO�PHDVXUHPHQW�WR�LPSURYH�RU�DGMXVW�WHFKQRORJ\�SROLF\�SURJUDPPHV�
7KH� REMHFWLYH� RI� WKH� ORJLVWLF� UHJUHVVLRQ PRGHOV� SUHVHQWHG� LQ� WKLV� 3K'� WKHVLV� LV� QRW� WR�GHYHORS�D�PRGHO�WKDW�FRQWDLQV�DOO�FDXVDO�UHODWLRQVKLSV��7KH�PRGHOV�DUH�XVHG�WR�LGHQWLI\�WKH�FULWLFDO�FKDUDFWHULVWLFV�RI�ILUPV�WKDW�KDYH�DQ�LQIOXHQFH�RQ�WKH�LPSDFW�RI�5	'�SURMHFWV�DQG� WR� VWXG\� LI� WKH� UHODWLRQVKLSV�EHWZHHQ�RQH�SDUWLFXODU� LQGHSHQGHQW�YDULDEOHV�DQG� WKH�YDULDEOH� WR� H[SODLQ� FDQ� EH� FRQILUPHG� WDNLQJ� LQ� DFFRXQW� WKH� VLPXOWDQHRXVO\� RWKHU�LQGHSHQGHQW� YDULDEOHV�� )RU� WKLV� UHDVRQ� WKH� GHVFULSWLRQ� RI� WKH� UHVXOWV� RI� WKH� ORJLVWLF�UHJUHVVLRQ� PRGHOV� LV� YHU\� VKRUW� ZLWKRXW� HQWHULQJ� LQ� GHWDLOV� RI� WKH� PRGHO� DQG� LWV�HFRQRPHWULF�DVSHFWV�
7KH�DQDO\VHV�DUH�UHIHUULQJ� WR� WKH�ZKROH�JURXS�RI�&'7,�ILUPV�EXW�DUH�DOVR�FDUULHG�RXW�E\�W\SHV�RI�SURMHFWV��GLYLGLQJ�WKH�VDPSOH�LQ�WZR�JURXSV��7KRVH�ILUPV�ZKR�GLG�SDUWLFLSDWH�LQ�FR�RSHUDWLYH�SURMHFWV��³FRQFHUWHG�SURMHFWV´��ILQDQFHG�E\�WKH�1DWLRQDO�3ODQ�RI�5	'�DQG�WKRVH�ILUP� WKDW� RQO\� KDV� SDUWLFLSDWHG� LQ� QR� FR�RSHUDWLYH� SURMHFWV� �³7HFKQRORJLFDO� SURMHFWV´��ILQDQFHG�E\�RZQ�IXQGV�RI�WKH�&'7,�
/LNH�DOUHDG\�PHQWLRQHG�WKH�UHVXOWV�DQG�FRQFOXVLRQV RI�WKH�VWXG\�ZLOO�EH�FRQWUDVWHG�ZLWK�WKRVH� RI� RWKHU� HYDOXDWLRQ� VWXGLHV�� )LUVW� EHFDXVH� RI� WKH� ODFN� RI� DQ� H[LVWLQJ� WKHRUHWLFDO�IUDPHZRUN� WKDW� LQFOXGHV� WKH� UROH� RI� WKH� SXEOLF� LQWHUYHQWLRQ�� EDVHG� RQ� WKH� WKHRU\� RI�WHFKQRORJLFDO� FKDQJH� DQG� HFRQRPLFDO� GHYHORSPHQW�� ZLWK� FOHDUO\� GHILQHG� K\SRWKHVLV�FRQWUDVWDEOH� LQ� WKH�SUDFWLFH��7KH�NQRZOHGJH�DERXW�FDXVDO�UHODWLRQ�EHWZHHQ�JRYHUQPHQW�LQWHUYHQWLRQLVP�DQG�WHFKQRORJLFDO�GHYHORSPHQW�DUH�QRW�EDVHG�RQ�D�FRKHUHQW�WKHRU\�WKDW�H[SODLQV� FOHDUO\� FDXVHV� DQG� HIIHFWV� EXW� LV�PRUH�EDVHG� RQ� GLIIHUHQW� SDUWLDO� FRQWULEXWLRQ�IURP�WKH�WKHRU\�RI�WHFKQRORJLFDO�FKDQJH�DQG�RWKHU�VFLHQWLILF�GLVFLSOLQHV��
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7KH� VHFRQG� UHDVRQ� LV� WKH� DEVHQFH� RI� JHQHUDOO\� DFFHSWHG� LQGLFDWRUV� DQG�PHWKRGV��/LNH�ZLOO�EH�H[SODLQHG�LQ�WKH�VHFRQG�FKDSWHU��PRVW�RI�WKH�HYDOXDWLRQ�VWXGLHV�GR�FRXQW�ZLWK�DQ�LQWHUQDO�FRKHUHQW�DQG�UHOLDEOH�PHWKRGV��%XW�DUH�HQ�JHQHUDO�LVRODWHG�VWXGLHV�ZLWK�D�EURDG�UDQJH� RI� PHWKRGRORJLFDO� DSSOLFDWLRQV�� 7KH� HYDOXDWRUV� DUH� XVLQJ� D� EURDG� QXPEHU� RI�PHWKRGV�DQG�LQGLFDWRUV�IROORZLQJ�DG�KRF�FULWHULD¶V���7KLV�SUREOHP�PDNHV�PRUH�GLIILFXOW�WKH�FRPSDULVRQ�EHWZHHQ�VWXGLHV�EDVHG�RQ�GLIIHUHQW�LQGLFDWRUV��
7KH�WKLUG�UHDVRQ�WR�LQFOXGH�FDVH�VWXGLHV�LV�WR�LQLWLDWH�D�OHDUQLQJ�SURFHVV�EDVHG�RQ�SROLF\�H[SHULHQFHV� LQ� RWKHU� FRXQWULHV�� $OWKRXJK�� WKLV� OHDUQLQJ� SURFHVV� LV� OLPLWHG� GXH� WR� WKH�GLIIHUHQFHV� LQ� WKH� V\VWHPV� RI� LQQRYDWLRQ� DQG� WKH� HFRQRPLFDO�VRFLDO� FLUFXPVWDQFHV��$OWKRXJK�� D� EHVW� SUDFWLFH� GRHVQ¶W� H[LVW� IRU� WHFKQRORJ\� SROLF\� WKH� FRPSDULVRQ� RI�H[SHULHQFHV�FDQ�RIIHU�YDOXDEOH� LQIRUPDWLRQ�DERXW� WKH�SRVVLELOLWLHV�DQG�OLPLWV RI�FHUWDLQ�LQVWUXPHQWV��7KH� LPSDFW�RI� WHFKQRORJ\�SROLF\�GHSHQGV�RQ� WKH� LQWHUDFWLRQ�RI� WKH�SROLF\�LQVWUXPHQWV�ZLWK� WKHLU� HQYLURQPHQW�� DQG� DQ\� GHWHUPLQDWLRQ� RI� SROLF\� OHVVRQV� RU� ³EHVW�SUDFWLFHV´�PXVW�WDNH�FRQWH[WXDO�GLIIHUHQFHV�LQWR�DFFRXQW��,W�LV�RQO\�SRVVLEOH�WR�OHDUQ�IURP�IRUHLJQ�H[SHULHQFHV�LI�WKH�IRUHLJQ�V\VWHPV�DUH�SURSHUO\�XQGHUVWRRG��6WUDWHJLHV�EDVHG�RQ�QDLYH� FRS\LQJ� VKRXOG� EH� DYRLGHG�� DQG� LQVWLWXWLRQDO� OHDUQLQJ� DFURVV� QDWLRQDO� ERUGHUV�VWLPXODWHG�
'XH�WR�WKRVH�IDFWV��DQG�WKH�DEVHQFH�RI�D�VFLHQWLILF�GLVFLSOLQH�WKDW�KDV�HVWDEOLVKHG�JHQHUDO�DFFHSWHG�PHWKRG�DQG� LQGLFDWRUV� WR� IROORZ� IRU� WKH�HYDOXDWLRQ�RI� WHFKQRORJ\�SROLF\� WKH�FRPSDULVRQ�RI�P\�RZQ�UHVXOWV�ZLWK�RWKHU�VWXGLHV�LV�YHU\�LPSRUWDQW��,W�VKRXOG�FUHDWH��LQ�FHUWDLQ�ZD\��D�UHIHUHQFH�IUDPH�IRU�D�FRUUHFW� LQWHUSUHWDWLRQ�DQG�WR�SXW�WKH�XVHG�PHWKRGV�DQG� LQGLFDWRUV� LQ� D�EURDGHU� FRQWH[W��$OWKRXJK� ,� XQGHUSLQQHG� WKH�GLIILFXOW\� WR�FRPSDUH�VWXGLHV�EDVHG�RQ�GLIIHUHQW�PHWKRGV�DQG�LQGLFDWRUV�DW�WKH�HQG�LW�LV�WKH�RQO\�ZD\�WR�DYRLG�DG�KRF�LQWHUSUHWDWLRQV�
$V� D� ODVW� UHPDUN� DERXW� WKH� FDVH� VWXGLHV� LW� FDQ� EH� PHQWLRQHG� WKDW� LW� ZLOO� QRW� EH� DQ�H[KDXVWLYH�VWXG\�DQDO\VLQJ�DOO�WKH�PHWKRGRORJLFDO�DVSHFWV�ZLWKLQ�D�UHSUHVHQWDWLYH�JURXS�RI� VWXGLHV��7KH� DLP�RI�P\� DQDO\VLV� LV� WR� V\QWKHVLVH�� IURP�D� FULWLFDO� SRLQW� RI�YLHZ�� WKH�PDLQ�UHVXOWV�DQG�FRQFOXVLRQV�LQ�RUGHU�WR�LQWHUSUHW�WKH�UHVXOWV�RI�P\�RZQ�DQDO\VLV�

� $OWKRXJK�LQ�JHQHUDO�WKH�GHFLVLRQ�DERXW�WKH�PHWKRGV�DQG�LQGLFDWRUV�WR�XVH�DUH�EDVHG�RQ�SUDFWLFDO�FULWHULD��DYDLODELOLW\� RI� GDWD�� FRPSDWLELOLW\� RI� VRXUFHV� RI� LQIRUPDWLRQ�� WKH� ODFN� RI� VWDQGDUG� PHWKRGV� DQG�LQGLFDWRUV�FRXOG�LPSO\��LQ�FHUWDLQ�FLUFXPVWDQFHV��WKDW�HYDOXDWRUV�VHOHFW�PHWKRGV�WDNLQJ�LQ�DFFRXQW�WKH�UHVXOWV�WKH\�OLNH�WR�REWDLQ�
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&+$37(5��
-867,),&$7,21�2)�7(&+12/2*<�32/,&< �$�0(7+2'2/2*,&$/�$3352$&+
��� ,QWURGXFWLRQ
7HFKQRORJ\� SROLF\� DWWHPSWV� WR� SURPRWH� VWUXFWXUDO� FKDQJH� LQ� WKH� HFRQRP\�� ZLWK� WKH�XOWLPDWH� REMHFWLYH� RI� VWUHQJWKHQLQJ� HFRQRPLF� JURZWK� DQG� FUHDWLQJ� RU� UHLQIRUFLQJ�FRPSHWLWLYH�DGYDQWDJHV�IRU�D�FRXQWU\��UHJLRQ�RU�VHFWRU�WKURXJK�WHFKQRORJLFDO�FKDQJH��,Q�UHFHQW� GHFDGHV�� SROLFLHV� SURPRWLQJ� WHFKQRORJLFDO� GHYHORSPHQW� DQG� LQQRYDWLRQ� KDYH�EHFRPH� DQ� LQWHJUDO� SDUW� RI� SXEOLF� SROLF\�� DQG� KDYH� DFFRXQWHG� IRU� DQ� LQFUHDVLQJ�SHUFHQWDJH� RI� SXEOLF� EXGJHWV�� 7KLV� DWWHQWLRQ�� KDV� EHHQ� EDVHG� RQ� WKH� DVVXPSWLRQ� WKDW�QHZ�KLJKHU�WHFKQRORJLHV��DUH�DQ�LPSRUWDQW�IDFWRU��GHWHUPLQLQJ�WKH�FRPSHWLWLYH�SRVLWLRQV�RI�WKH�WKUHH�OHDGLQJ�JOREDO�UHJLRQV��(DVW�$VLD��1RUWK�$PHULFD�DQG�:HVWHUQ�(XURSH��DQG�KDV� EHHQ� DQ� LPSRUWDQW� IDFWRU� LQ� WKH� GHFLVLRQV� RI� (XURSHDQ� FHQWUDO� JRYHUQPHQWV� WR�LQWHQVLI\�WKHLU�WHFKQRORJ\�SROLFLHV�LQ�WKH�����V��
$OWKRXJK��WKH�PDMRULW\�RI�GHYHORSHG�FRXQWULHV�KDYH�LPSOHPHQWHG�WHFKQRORJ\�SROLFLHV�WKH�HYDOXDWLRQ�RI�WKH�LQVWUXPHQWV�LV�VWLOO�DQ�XQGHUGHYHORSHG�DFWLYLW\� DQG�WKH�VFLHQWLILF�OHYHO�RI�WKH� VWXGLHV�KDYH�EHHQ�FULWLFLVHG��0H\HU�.UDKPHU��������1DXZHOHDUV�5HLG��������0H\HU�.UDKPHU�� ������� 7KHUH� LV� D� JURZLQJ� SUHVVXUH� RQ� WKH� SROLF\PDNHUV� WR� MXVWLI\� WKHLU�SURJUDPPHV�� *RYHUQPHQWDO� EXGJHWV� DUH� LQFUHDVLQJ�� WHFKQRORJLFDO� SURJUHVV� FDQ� PRUH�DQG�PRUH� EH� VHHQ� DV� D� VROXWLRQ� RI� WKH� JOREDO� SUREOHPV� �HQYLURQPHQW� SURWHFWLRQ�� QHZ�GLVHDVHV��DQG�WKH�ODFN�RI�HQHUJ\�DQG�PDWHULDOV���DQG�WKH�LQQRYDWLRQ�LV�EHLQJ�UHFRJQLVHG�DV�D�NH\�IDFWRU�IRU�FRPSHWLWLYH�SRVLWLRQ�RI�QDWLRQV�
,W� VHHPV� WR�EH� FOHDU� WKDW� VWXGLHV�ZLWK� D�SURYHQ�PHWKRGRORJ\��FDUULHG�RXW�SURIHVVLRQDOO\��FRXOG�LPSURYH�WKH�XVH�DQG�GHYHORSPHQW�RI�H[LVWLQJ�LQVWUXPHQWV�EXW��VXFK�VWXGLHV�DUH�QRW�DV�
� 7KHUH�KDV� EHHQ� YLVLEOH� JURZWK� LQ� ILQDQFLDO� DQG�RWKHU� VXSSRUW� IRU� WHFKQRORJ\�� HVSHFLDOO\� LQ� WKH�KLJKO\�LQGXVWULDOLVHG�HFRQRPLHV��DOWKRXJK�SXEOLF�EXGJHWV�IRU�5	'�QRZ�VHHP�WR�EH�VWDELOLVLQJ��6HH�2(&'��7KH� ,PSDFW� RI� 1DWLRQDO� 7HFKQRORJ\� 3URJUDPPHV� 2(&'� '67,�637� ����� ����� -DQXDU\� ����� DQG�2(&'��0DLQ�6FLHQFH�DQG�7HFKQRORJ\�,QGLFDWRUV��2(&'��3DULV�������� 7KH� HYDOXDWLRQ� RI� VXFK� SROLFLHV� LV� VWLOO� PLQRU� DFWLYLW\�� 0D\EH� WKH� 8QLWHG� 6WDWHV� DQG� *HUPDQ\� DUH�FDUU\LQJ�RXW� HYDOXDWLRQ� VWXGLHV�ZLWK�PRUH� IUHTXHQF\� IROORZHG�E\�&DQDGD�DQG� WKH�8QLWHG�.LQJGRP��2WKHU� FRXQWULHV� ZKLFK� DUH� HYDOXDWLQJ� IUHTXHQWO\� WKHLU� VXSSRUW� PHDVXUHPHQWV� DUH� 6ZHGHQ��6ZLW]HUODQG��)UDQFH�DQG�WKH�1HWKHUODQGV��.XKOPDQQ�0H\HU�.UDKPHU��������0H\HU�.UDKPHU���������,Q� 6SDLQ� PRVW� LQVWUXPHQWV� RI� WKH� WHFKQRORJ\� SROLF\� ZHUH� GHYHORSHG� LQ� WKH� ODVW� GHFDGH� DQG� WKHLU�HYDOXDWLRQ� LV� DOPRVW� QRQ� H[LVWHQW�� 6RPH� VWXGLHV� HYDOXDWH� WKH� 6SDQLVK� WHFKQRORJ\� V\VWHP� DQG� WKH�JHQHUDO�FKDUDFWHULVWLFV�RI�WKH�LQVWUXPHQWV�XVHG��EXW�RQO\�D�IHZ�VWXGLHV�DQDO\VH�SDUWLFXODU�LQVWUXPHQWV��
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FRPPRQ�DV� WKH\�VKRXOG�EH���7KH�XVH�RI�HYDOXDWLRQ�VWXGLHV�GHSHQGV�RQ�WKH�TXDOLW\�RI�WKH�VWXG\�DQG�LWV�UHFRPPHQGDWLRQV�DQG�WKH�ZLOOLQJQHVV�DQG�RSHQQHVV�RI�WKH�SROLWLFLDQV�DQG�WKH�SXEOLFDWLRQ�RI�WKH�VWXGLHV��EXW�PRVW�RI�WKHP�DUH�QHYHU�SXEOLVKHG�RU�PDLQWDLQHG�LQ�VHFUHF\��7KH�SUREOHP�LV�WKDW�HYDOXDWLRQ�VWXGLHV�RIWHQ�DUH�RQO\�XVHG�WR�GHIHQG�RU�MXVWLI\�SROLFLHV�DQG�WKH� LPSURYHPHQW� RI� H[LVWLQJ� SROLFLHV� LV� UDWKHU� D� PDUJLQDO� REMHFWLYH� �1DXZHOHDUV�5HLG���������$�VHFRQG�SUREOHP��GLUHFWO\�UHODWHG ZLWK�WKH�IRUPHU�RQH��LV�WKDW�PRVW�RI�WKH�VWXGLHV�FRQWUDFWHG�E\�WKH�SXEOLF�DGPLQLVWUDWLRQ�DUH�IRFXVHG�RQ�SDUWLDO�VXEMHFWV��'XH�WR�WKH�ODFN�RI�D�WKHRUHWLFDO� IUDPHZRUN� FRQFHUQLQJ� HFRQRPLF� GHYHORSPHQW� DQG� WHFKQRORJLFDO� FKDQJH� WKDW�LQFOXGHV� WKH� UROH� RI� WKH� SXEOLF� JRYHUQPHQW�� PRVW� RI� WKH� VWXGLHV� GR� QRW� LQFOXGH� D�FRPSUHKHQVLYH� DQDO\VLV� RI� WKH� FRKHUHQFH� EHWZHHQ� WKH� LQVWUXPHQWV� RI� WKH� WHFKQRORJ\�SROLF\��DQG�GR�QRW�DQDO\VH�WKHP�DV�DQ�LQWHJUDO�HOHPHQW�RI�WKH�QDWLRQDO�DQG�UHJLRQDO�V\VWHPV�RI�LQQRYDWLRQ��.RVFKDW]N\��������1DXZHOHDUV�5HLG��������.XKOPDQQ���������,W�ZLOO�RQO\�EH� SRVVLEOH� WR� FDUU\� RXW� VXFK� LQWHJUDO� VWXG\� DIWHU� D� ORQJ� SHULRG� RI� LQFUHPHQWDO� WKHRU\�EXLOGLQJ��EXW�SROLF\�PDNHUV�FDQ�QRW�ZDLW�XQWLO�VFLHQWLVWV�RIIHU�VXFK�LQWHJUDO�IUDPHZRUN�DQG�PXVW�ZRUN�ZLWK�WKH�WRROV�DYDLODEOH�DW�WKLV�PRPHQW��
��� -XVWLILFDWLRQ�DQG�HYDOXDWLRQ�RI�WHFKQRORJ\�SROLF\
7KH�UROH�RI�JRYHUQPHQWDO� LQWHUYHQWLRQV�LQ� WKH�HFRQRPLFDO�DQG�LQGXVWULDO�GHYHORSPHQWV�LV�D�FRQWLQXRXV�GLVFXVVLRQ�RI�PRGHUQ�HFRQRPLF�WKHRU\��$OUHDG\�VLQFH�WKH�EHJLQQLQJ�RI�WKH� LQGXVWULDOLVDWLRQ� WKHUH�ZDV� EURDG� VXSSRUW� IRU� QRQ�LQWHUYHQWLRQLVP� DQG� ODLVVH]�IDLUH��6PLWK�� ������ EXW� DOVR� IRU� DFWLYH� UROH� IRU� SXEOLF� IRUFHV� WR� DVVXUH� D� IDVW� SURFHVV� RI�LQGXVWULDOLVDWLRQ��+DPLOWRQ��������/LVW���������:LWKLQ�WKH�OLWHUDWXUH�DERXW�WKH�WKHRUHWLFDO�IRXQGDWLRQV�RI�WHFKQRORJ\�SROLF\�VHYHUDO�SRLQWV�RI�YLHZ�FDQ�EH�UHFRJQLVHG�WR�VWXG\�WKLV�LWHP��7KH�QHR�FODVVLFDO�SRLQW�RI�YLHZ�EDVHG�RQ�DVVXPSWLRQV�RI�SHUIHFW�FRPSHWLWLRQ�DQG�PDUNHW� IDLOXUHV� �6PLWK��������� WKH� VWUDWHJLF� WUDGH�SROLFLHV�� WKH�QHZ�JURZWK� WKHRULHV��DQG� WKH� HYROXWLRQDU\� SHUVSHFWLYH���� %XW� FRQYHUVLRQV� RI� WKHVH� WKHRUHWLFDO� DUJXPHQWV� DV�
� *HUPDQ\��8QLWHG�6WDWHV�DUH�VRPH�RI�WKH�IHZ�FRXQWULHV�ZKLFK�DQDO\VH�IUHTXHQWO\�WKHLU�SROLFLHV�EXW�HYHQ�LQ�WKRVH�FRXQWULHV� ODUJH�QXPEHUV�RI� LQVWUXPHQWV�ZKHUH�QHYHU�RU�VHOGRP�DQDO\VHG� .XKOPDQQ�DQG�0H\HU�.UDKPHU� IRXQG� RXW� WKDW� LQ� *HUPDQ\� ���� RI� WKH� HYDOXDWLRQ� VWXGLHV� DUH� FRQFHQWUDWHG� LQ� D� IHZ�WHFKQRORJLFDO� ILHOGV�ZKLFK� UHIOHFW�RQO\�����RI� WKH� WRWDO�QXPEHU�RI� WHFKQRORJ\�SROLF\�PHDVXUHPHQWV��������3������ 7KH� FKDUDFWHULVWLFV� RI� WKH� LQQRYDWLRQ� DV� D� SURFHVV� LPSOLHV�PDUNHW� IDLOXUHV�� SUHYHQW� WKH� DWWDLQPHQW� RI�3DUHWR� HTXLOLEULXP� �OLNH� WKH� KLJK� OHYHO� RI� ULVN� ±GXH� WR� WKH� XQFHUWDLQW\� RI� IXWXUH� PDUNHWV� DQG�WHFKQRORJLFDO� RXWFRPHV��� LPSHUIHFW� LQIRUPDWLRQ� �DV\PPHWULF� GLVWULEXWLRQ� DQG� ODFN� RI� WUDQVSDUHQF\���WKH� SUREOHPV� RI� DSSURSLDELOLW\� UHODWHG� ZLWK� H[WHUQDOLWLHV� DQG� WKH� FRQFHSW� RI� SXEOLF� JRRGV� DQG�LQGLYLVLELOLW\¶V�WKH�DGYDQWDJHV�RI�VFDOH�DQG�WKH�FULWLFDO�PDVV��6XFK�IDLOXUHV�FRQGXFHV�WR�DQ�VLWXDWLRQ�RI�XQGHU�LQYHVWPHQW�LQ�5	'�DQG�SXEOLF�LQWHUYHQWLRQ�FRXOG�LQFUHDVH�WKH�VRFLDO�ZHOIDUH�� 6HH�DPRQJ�RWKHUV�6SHQFHU�%UDQGHU��������%UDQGHU�6SHQFHU��������'L[LW��������%HDWK�.DWVRXODFRV�8OS��������&RUGHQ�������� 6HH�DPRQJ�RWKHUV�5RPHU�������������/XFDV��������*URVVPDQ�+HOSPDQ��������$JKLRQ�+RZLWW�������� 6HH� DPRQJ� RWKHUV� 5RWKZHOO�� ������ 3DYLWW�� ������ .OLQH� DQG� 5RVHQEHUJ�� ������'RVL�)UHHPDQ�1HOVRQ�6LOYHUEHUJ�� ������ 0ROHUR�� ������ 0DOHUED�2UVHQLJR�� �����1HOVRQ�:LQWHU��������:LQWHU��������3RUWHU��������'RVL��������+DOO��������)UHHPDQ��������'RVL�HW�DO�������
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XVHIXO� PHDVXUDEOH� LQGLFDWRUV� DUH� VWLOO� RQH� RI� WKH� PDLQ� SUREOHPV� LQ� WKH� SUDFWLFH� RI�HYDOXDWLRQ� VWXGLHV��0RVW� OLWHUDWXUH�DERXW� WKH� IRXQGDWLRQV�RI�5	'�SROLFLHV GRHV� MXVWLI\�VXFK� LQWHUYHQWLRQ� EXW� QRQ� RI� WKHP� RIIHUV� FOHDU� VROXWLRQV� DERXW� WKH� GHVLJQ� RI� VXFK�SROLFLHV� DQG� KRZ� WR� HYDOXDWH� LWV� HIIHFWLYHQHVV�� 6HYHUDO� VWXGLHV� LQGLFDWH� WKDW� WKH�SROLF\�PHDVXUHPHQWV� GHSHQG� RQ� WKH� VWUXFWXUH� RI� WKH� PDUNHW�� %XW� RQ� WKH� RWKHU� VLGH� WKH�WHFKQRORJLFDO� FKDQJHV� KDYH� VRPH� LPSDFWV� RQ� WKRVH� VWUXFWXUHV�� ZKLFK� PHDQV� WKDW� WKH�SROLF\�LQVWUXPHQWV�VKRXOG�EH�UHYLVHG�FRQWLQXRXVO\�WR�DVVXUH�D�FRUUHFW�VHW�RI�LQVWUXPHQWV�IRU�HDFK�PDUNHW�LQ�HDFK�PRPHQW�
$QRWKHU� SUREOHP� LV� WKDW� WKH� SROLWLFDO� DUJXPHQWV� WR� MXVWLI\� WHFKQRORJ\� SROLF\� GR� QRW�DOZD\V� DJUHH� ZLWK� WKH� WKHRUHWLFDO� IRXQGDWLRQV�� )URP� D� WKHRUHWLFDO� SRLQW� RI� YLHZ�WHFKQRORJ\�SROLF\�FDQ�EH�MXVWLILHG�LI�LW�JHQHUDWHV�D�KLJKHU�OHYHO�RI�VRFLDO�ZHOIDUH�EXW�LQ�WKH�SUDFWLFH�WKH�SROLF\�LV�IRFXVVHG�RQ�DQ�LPSURYHPHQW�RI�WKH�FRPSHWLWLYH�SRVLWLRQ�RI�WKH�HQWHUSULVHV� RU� WKH� FRXQWU\� DV� D� ZKROH�� $OWKRXJK�� ERWK� REMHFWLYHV� DUH� QRW� WRWDOO\�H[FOXGLQJ� WR� HDFK� RWKHU�� 7KHVH�PDLQ� REMHFWLYHV� DUH� QRUPDOO\� SXUVXHG� E\� LQWHUPHGLDWH�REMHFWLYHV� OLNH� WKH� SURPRWLRQ� RI� 5	'� H[SHQGLWXUHV�� VSHHGLQJ� XS� RI� WKH� LQQRYDWLRQ�SURFHVV� RI� NH\� WHFKQRORJLHV�� DFFHOHUDWLRQ� RI� WKH� GLIIXVLRQ� RI� QHZ� WHFKQRORJLHV� RU� WKH�LPSURYHPHQW� RI� WKH� QDWLRQDO� DQG� UHJLRQDO� LQQRYDWLRQ� V\VWHP�� 7KLV� ODVW� REMHFWLYH� LV��DPRQJ�RWKHUV��SXUVXHG�E\�WKH�FUHDWLRQ�RI�UHVHDUFK�LQVWLWXWHV�WHFKQRORJ\��WUDQVIHU�FHQWUHV�DQG�WKH�SURPRWLRQ�RI�FROODERUDWLRQ�DQG�FR�RUGLQDWLRQ�
7KH�HYDOXDWLRQ�RI�HDFK�WHFKQRORJ\�SROLF\�LQVWUXPHQW�VKRXOG�DQDO\VH�WKH�PDLQ�REMHFWLYH��LPSURYHPHQW� RI� WKH� VRFLDO�ZHOIDUH�� E\� DQ� DQDO\VLV� RI� WKH� FRVWV� DQG� EHQHILWV� RI� SXEOLF�LQWHUYHQWLRQ��2QO\� LQ� WKH� FDVH� WKDW� WKH� FRVWV� ±LQFOXGLQJ� WKH� RSSRUWXQLW\� FRVWV�� DQG� WKH�FRVWV�RI�WKH�QHJDWLYH�H[WHUQDOLWLHV�IRU�QRW�VXSSRUWHG�ILUPV� DUH�ORZHU�WKDQ�WKH�EHQHILWV�LQ�VRFLDO�ZHOIDUH�WKH�SROLF\�FDQ�EH�MXVWLILHG��7KH�FDOFXODWLRQ�RI�WKH�QHW�VRFLDO�EHQHILWV�LV�DQ�DOPRVW� LPSRVVLEOH� WDVN��$ERXW� WKLV�TXHVWLRQV�H[LVW�DFWXDOO\�RQO\�IUDJPHQWDO�DQG�SDUWLDO�DQVZHUV�� ,W� FDQ� QRW� EH� IRUJRWWHQ� WKDW� WKH� WHFKQRORJ\� SROLF\� LQWHUYHQHV� LQ� FRPSOH[�V\VWHPV� LQ�ZKLFK� WKH� FDXVDO� UHODWLRQVKLSV� DUH�QRW� FOHDU�� ,Q� WKH� ODVW� GHFDGHV�� LPSRUWDQW�DGYDQFHPHQWV�KDYH�EHHQ�PDGH�IRU�WKH�GHYHORSPHQW�RI�D�WKHRU\�RI�WHFKQRORJLFDO�FKDQJH�DQG� HFRQRPLF� JURZWK� �VHH� DPRQJ� RWKHUV� *ULOLFKHV�� ������ /LFKWHQEHUJ�6LHJHO�� ������)DJHUEHUJ� ������� EXW� VWLOO� WKHUH� LV� QR� FRPSUHKHQVLYH� WKHRU\� ZKLFK� H[SODLQ� DOO� WKH�UHODWLRQVKLSV� EHWZHHQ� WKH� WHFKQRORJLFDO� FKDQJH� DQG� WKH� G\QDPLF� RI� HFRQRPLF�GHYHORSPHQW�� 7KHUH� H[LVWV� D� JRRG� XQGHUVWDQGLQJ� RI� VRPH� FUXFLDO� IDFWRUV� DQG� WKHLU�UHODWLRQVKLSV�EXW�WKHLU�XVH�LQ�WKH�HPSLULFDO�VWXGLHV�LV�QRW�DOZD\V�VXFFHVVIXO��7KH�WZR�PDLQ�SUREOHPV�DUH�WKH�ODFN�RI�JRRG�GDWD�VHWV�DQG�WKH�H[RJHQRXV�FKDUDFWHU�RI�WKH�LQQRYDWLRQ�DV�D�SKHQRPHQRQ�ZLWKLQ�WKH�PDFUR�HFRQRPLF�PRGHOV��0RUHRYHU�D�FRPSUHKHQVLYH�WKHRU\�RI�WKH�WHFKQRORJLFDO� FKDQJH� DQG� HFRQRPLF� GHYHORSPHQW� WKDW� LQFOXGHV� WKH� UROH� RI� SXEOLF�LQWHUYHQWLRQV� RU� D�PDFUR� HFRQRPLF�PRGHO� WKDW� LQFOXGHV� WKH� UROH� RI� SXEOLF� SROLFLHV� VWLOO�GRHVQ¶W�H[LVW��1HOVRQ�:LQWHU�������1HOVRQ��������'RVL�)UHHPDQ�1HOVRQ��������&DSURQ���������
'XH�WR�WKRVH�WKHRUHWLFDO�DQG�PHWKRGRORJLFDO�SUREOHPV�WKH�UROH�DQG�WKH�LPSRUWDQFH�RI�WKH�VWDWH� IRU� WKH� SURFHVV� RI� LQQRYDWLRQ� FDQ� RQO\� EH� DQDO\VHG� PDNLQJ D� ODUJH� QXPEHU� RI�DVVXPSWLRQV� DERXW� WKH� UHODWLRQVKLSV� ±FDXVHV� DQG� FRQVHTXHQFHV� EHWZHHQ� SXEOLF� DQG�SULYDWH� DFWLYLWLHV�� 7KH� MXVWLILFDWLRQ� RI� WHFKQRORJ\� SROLF\� LV�� LQ�PRVW� RI� WKH� HYDOXDWLRQ�VWXGLHV�� EDVHG� RQ� LQGLUHFW� LQGLFDWRUV��0RVW� RI� WKRVH� VWXGLHV� DQDO\VLV� WKH� LPSDFW� RI� WKH�SXEOLF�VXSSRUW�RQ�VRPH�HFRQRPLF�YDULDEOHV�RI�WKH�VXSSRUWHG�ILUPV��5	'�H[SHQGLWXUHV��SURGXFWLYLW\� RI� WKH� LQYHVWPHQWV�� JURZWK� RI� VDOHV� HWF��� ZLWKRXW� WDNLQJ� LQ� DFFRXQW� WKH�LPSDFW�RQ�WKH�HFRQRPLF�V\VWHP�DV�D�ZKROH��2WKHU�VWXGLHV�DUH�DQDO\VLQJ�WKH�DFKLHYHPHQW�
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RI� VHFRQGDU\� JRDOV� OLNH� WKH� GHYHORSPHQW� RI� QHZ� WHFKQRORJLHV�� QHZ� SURGXFWV� RU� WKH�DFFHOHUDWLRQ� RI� WKH� WHFKQRORJ\� WUDQVIHU��%XW� WKH� SUREOHP�RI� WKH�PHDVXUHPHQW� RI� WKRVH�NLQGV�RI�LPSDFWV�LV�WKH�GLIILFXOW\�WR�VHSDUDWH�WKH�LPSDFW�RI�WKH�SXEOLF�LQWHUYHQWLRQ�IURP�WKH� UHVXOWV� WKDW� VKRXOG� KDYH� EHHQ� JHQHUDWHG� LQ� WKH� FDVH� WKDW� WKH� JRYHUQPHQW� GLGQ¶W�VXSSRUW�WKH�ILUP��(YDOXDWLRQ�RI�WKH�WHFKQRORJ\�SROLF\�LV�VWLOO�DQ�DFWLYLW\�RI�WULDO�DQG�HUURU�LQYROYHG�LQ�D�OHDUQLQJ�SURFHVV�
$OWKRXJK� WKH� XWLOLW\� RI� WHFKQRORJ\� SROLF\� IRU� WKH� ILUPV� DQG� IRU� WKH� HFRQRPLF�GHYHORSPHQW�KDV�EHHQ�HYDOXDWHG�IRU�D�ORQJ�WLPH��WKH�QHW�LPSDFW�RI�WKH�SXEOLF�VXSSRUW�RQ�HFRQRPLF� GHYHORSPHQW� DQG� VRFLDO� ZHOIDUH�� DQG� WKH� DQDO\VLV� RI� FRVWV�EHQHILWV� RI� WKH�SXEOLF� LQWHUYHQWLRQ�GRQ
W�KDYH�D� ORQJ�DQG�FOHDU� WUDGLWLRQ�ZLWKLQ�WKH�HFRQRPLF�VFLHQFHV��,QWHUGHSHQGHQW� FRPSOH[� OLQNDJHV� FRQQHFW� WKH� SURFHVVHV� RI� LQQRYDWLRQ�� HFRQRPLF�GHYHORSPHQW� DQG� VRFLDO� ZHOIDUH� DQG� WKH� HYDOXDWLRQ� RI� WHFKQRORJ\� SROLF\� RQ� VRFLDO�ZHOIDUH� DUH� PRVWO\� EDVHG� RQ� VHYHUDO� DVVXPSWLRQV� DERXW� WKRVH� OLQNDJHV�� 0RVW� RI� WKH�VWXGLHV�DUH�XVLQJ�LPSOLFLWO\�WKH�QH[W�VHTXHQFH�RI�DUJXPHQWV�
�� ([SHQGLWXUHV� LQ�5	'�JHQHUDWHV� D� SRVLWLYH� HIIHFW� RQ� HFRQRPLF�JURZWK� DQG� VRFLDO�ZHOIDUH�� 3XEOLF�LQWHUYHQWLRQ�JHQHUDWHV�DQ�DGGLWLRQDO JURZWK�RQ�WKH�LQYHVWPHQWV�RQ�5	'�� 6R� WKH�SXEOLF� VXSSRUW�ZLOO� KDYH� DQ� DGGLWLRQDO�SRVLWLYH�HIIHFW�RQ�HFRQRPLF�JURZWK�DQG�VRFLDO�ZHOIDUH�
7KHUH�LV�QR�UHDVRQ�WR�GRXEW�WKH�ILUVW�DUJXPHQW�GXH�WR�WKH�IDFW�WKDW�D�ORW�RI�VWXGLHV�SURYHG�WKH� LPSRUWDQFH� RI� 5	'� IRU� WKH� EHQHILWV� WR� ILUPV� OHYHO� �0DQVILHOG�� ������ *ULOLFKHV�������� *ULOLFKHV�/LFKWHQEHUJ�� ������ DQG� LWV� LQIOXHQFH� RQ� HFRQRPLF� JURZWK� DQG� VRFLDO�ZHOIDUH��)DJHUEHUJ�����������7KH�H[LVWLQJ�OLWHUDWXUH�GRHV�QRW�RIIHU�D�FOHDU�DQVZHU�DERXW�WKH� UHOLDELOLW\�RI� WKH� VHFRQG�DUJXPHQW��7KH� FRQFOXVLRQV�RI� WKH� HPSLULFDO� VWXGLHV�DERXW�WKH� IDFW� WKDW� SXEOLF� ILQDQFH�RI�5	'�JHQHUDWHV� H[WUD�SULYDWH�5	'� LQYHVWPHQWV� DUH�QRW�WRWDOO\� FRQFOXVLYH�� 6RPH� VWXGLHV� LQGLFDWHG� WKDW� ILUPV� DUH� XVLQJ� WKH� SXEOLF� IXQGV� WR�VXEVWLWXWH� WKHLU� RZQ� SULYDWH� LQYHVWPHQWV�ZKLOH� RWKHU� VWXGLHV� DUH� LQGLFDWLQJ� WKDW� SXEOLF�DLG�JHQHUDWHV�DGGLWLRQDO�SULYDWH�LQYHVWPHQWV�LQ�5	'����
(YHQ�LQ�WKH�FDVH�WKDW�WKH�ILUVW�WZR�DUJXPHQWV�DUH�ULJKW�WKH�WKLUG�LV�GLIILFXOW�WR�SURYH�GXH�WR�WKH�IDFW�WKDW�LW�KDV�WR�GHDO�ZLWK�WKH�LPSDFW�RQ�D�FRPSOH[�V\VWHP��,WV�YHULILFDWLRQ�ZLOO�RQO\�EH�SRVVLEOH�E\�D�TXDQWLILFDWLRQ�RI�DOO�FRVWV�DQG�EHQHILWV�IRU�HDFK�SURMHFW�VXSSRUWHG�
�� $OWKRXJK� VHYHUDO� VWXGLHV� KDYH� LQGLFDWHG� WKDW� WKH� LPSDFW� RI� SXEOLF� 5	'� H[SHQGLWXUHV� RQ� HFRQRPLF�JURZWK�DQG�SURGXFWLYLW\�JURZWK�ZHUH� ORZHU� WKDQ�WKH�LPSDFW�RI�SULYDWH�5	'�H[SHQGLWXUHV��/HRQDUG��������7HUOHFN\M�� ����������D������E��$OOHQ�HW� DO���������(WWOLH��������*ULOLFKHV�/LFKWHQEHUJ��������*ULOLFKHV������� WKH�ILQDO�FRQFOXVLRQV�RI�WKRVH�VWXGLHV�DUH�QRW�FOHDU��6RPH�DXWKRUV�GLG�FRPPHQW�PRUH�SUHFLVHO\�WKRVH�SHVVLPLVWLF�FRQFOXVLRQV��IRU�H[DPSOH�*ULOLFKHV��������GLG�QRW�ILQG�DQ\�HYLGHQFH�WKDW�SULYDWH�5	'�VKRXOG�JHQHUDWH�D�KLJKHU�OHYHO�RI�SURGXFWLYLW\�JURZWK��0RVW�RI�WKH�VWXGLHV�GLG�QRW�WDNH�LQ�DFFRXQW� WKDW� WKH�SXEOLF�ILQDQFHG�5	'�JHQHUDOO\�LPSOLHV�EDVLF�5	'��SURMHFWV�ZLWK�D�KLJK�OHYHO�RI�ULVNV�� ZKLFK� PHDQV� WKDW� WKH� LPSDFW� RQ� HFRQRPLF� JURZWK� LV� PRUH� LQGLUHFWO\�� 6R� LW� LVQ¶W� FRUUHFW� WR�FRPSDUH� GLUHFWO\� WKH� UHVXOWV� RI� SULYDWH� DQG� SXEOLF� ILQDQFHG� 5	'�� $PRQJ� RWKHUV�� WZR� LPSRUWDQW�DVSHFWV�WKDW�KDYH�WR�EH�WDNLQJ�LQ�DFFRXQW��WKH�NLQG�RI�5	'�WKDW�KDV EHHQ�ILQDQFHG�DQG�WKH�VHFWRUV�RU�WHFKQRORJLFDO�ILHOGV�WKDW�ZKHUH�VXSSRUWHG�E\�SXEOLF�LQWHUYHQWLRQ��� 7KH�PDLQ�UHVXOWV�RI�WKRVH�VWXGLHV�ZLOO�EH�SUHVHQWHG�LQ�WKH�QH[W�FKDSWHU
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E\�WKH�JRYHUQPHQW��$OVR�LQ�WKH�FDVH�WKDW�ZH�DVVXPH WKDW�WKH�ILUVW�WZR�DUJXPHQWV�DUH�WUXH�WKH�LPSDFW�RQ�VRFLDO�ZHOIDUH�VWLOO�FDQ�EH�SRVLWLYH��QHXWUDO�RU�QHJDWLYH��)RU�H[DPSOH��LI�D�SURMHFW�VXSSRUWHG�E\�SXEOLF�PRQH\�ZLWK�D�KLJK�GHJUHH�RI�DGGLWLRQDO�SULYDWH�LQYHVWPHQWV��JHQHUDWHV�D�QHJDWLYH�LPSDFW�RQ�RWKHU�ILUPV�DQG�D�KLJK�UDWH�RI�UHWXUQ�RI�SULYDWH�EHQHILWV�ZLWKRXW� WKH� FUHDWLRQ� RI� H[WHUQDOLWLHV� RU� VRFLDO� EHQHILWV� WKHQ� WKH� XWLOLW\� RI� WKH� SXEOLF�LQWHUYHQWLRQ�FDQ�EH�TXHVWLRQHG��$QRWKHU�H[DPSOH�FDQ�EH�WKH�SXEOLF�VXSSRUW�RI�D�SURMHFW�ZLWK�D�ORZ�OHYHO�RI�DGGLWLRQDO LQYHVWPHQWV��%XW��LI�WKLV�SURMHFW�JHQHUDWHV�D�KLJK�GHJUHH�RI�H[WHUQDOLWLHV�LW�FDQ�FUHDWH�D�VXEVWDQWLDO�LPSURYHPHQW�RI�VRFLDO�ZHOIDUH��6R�WKH�HYDOXDWLRQ�RI� WKH� WHFKQRORJ\�SROLF\�VKRXOG�EH� IRFXVVHG�RQ� WKH�PHDVXUHPHQW�RI� WKH�HIIHFWV�RQ� WKH�SURGXFWLRQ�V\VWHP�DV�D�ZKROH�±QRW�RQO\�WKH�LPSDFW�RQ�WKH�EHQHILWHG�ILUPV� ZKLFK�ZLOO�EH�DQ�H[SHQVLYH�DQG�VORZ�DFWLYLW\�
7R� MXVWLI\� WKH� SXEOLF� VXSSRUW� RQ� 5	'� WKH� IROORZLQJ� TXHVWLRQV� VKRXOG� EH� DQVZHUHG�SRVLWLYHO\�LQ�D�VLPXOWDQHRXV�ZD\��6HH�DOVR�VFKHPH����
�� 7KH�SXEOLF�LQWHUYHQWLRQ�JHQHUDWHV�DGGLWLRQDO�SULYDWH�LQYHVWPHQWV"�� 7KH� SURMHFW� JHQHUDWHV� QHZ� WHFKQRORJLHV�� DQ� LPSURYHPHQW� RI� LWV� DSSOLFDWLRQ� RU� DQ�DFFHOHUDWLRQ�RI�WKHLU�GLIIXVLRQ"�� 7KHVH�DUH�FRQYHUWHG�LQ�QHZ�SURGXFWV�LQWURGXFHG�RQ�WKH�PDUNHW"�� 7KLV�LQWURGXFWLRQ�GRHV�QRW�PHDQ�WKH�VXEVWLWXWLRQ�RI�H[LVWLQJ�VLPLODU�WHFKQRORJLHV"�� 7KH�FRVWV�RI�WKH�SROLF\��LQFOXGLQJ�WKH�RSSRUWXQLW\�FRVWV��DQG�LWV�LPSOHPHQWDWLRQ�DUH�OHVVHU�WKDQ�WKH�VRFLDO�EHQHILWV"�
$�SRVLWLYH�DQVZHU� IRU�HDFK�RI� WKRVH�TXHVWLRQV�PHDQV� WKH�H[LVWHQFH�RI�D�QHW�JURZWK�RI�VRFLDO�ZHOIDUH�DQG��LQ�WKDW�FDVH��WKH�WHFKQRORJ\�SROLF\�LQVWUXPHQW�FDQ�EH�MXVWLILHG�
,I�ZH�ZRXOG� UHTXLUH�� IRU� WKH� MXVWLILFDWLRQ�RI�5	'�SROLF\��WKH�3DUHWR�DVVXPSWLRQV�±WKH�JRYHUQPHQW� FDQ� RQO\� LQWHUYHQH� LI� LW� FRXOG� LPSURYH� WKH� VRFLDO� ZHOIDUH� ZLWKRXW� WKH�H[LVWHQFH� RI� D� QHJDWLYH� HIIHFW� RQ� RWKHU� DJHQWV� RI� WKH� HFRQRPLF� V\VWHP� WKH� DQDO\VLV�ZRXOG� EH� HYHQ� PRUH� GLIILFXOW�� 7KH� VWDWH� VKRXOG� ILQG� VRPH� HTXLOLEULXP� EHWZHHQ� WKH�VXSSRUW� RI� NH\� WHFKQRORJLHV� RU� NH\� VHFWRUV� ZKRVH� GHYHORSPHQW� FRXOG� JHQHUDWH�H[WUDRUGLQDU\�H[WHUQDOLWLHV�DQG�WKH�SURWHFWLRQ�RI�WKH�IUHH�PDUNHW�PHFKDQLVP�
7KH�ILUVW�TXHVWLRQ�DQDO\VHV�LI�WKH�ILUP�UHDOO\�XVHV�WKH�SXEOLF�VXSSRUW�WR�EURDGHQ�LWV�5	'�DFWLYLWLHV� RU�� RQ� FRQWUDU\�� LI� WKH� SXEOLF� VXSSRUW� LV� XVHG� DV� D� FKHDS�PDQQHU� WR� ILQDQFH�SURMHFWV�WKDW�ZRXOG KDYH�EHHQ�FDUULHG�RXW�DQ\ZD\�
7KH� VHFRQG� DQG� WKH� WKLUG� TXHVWLRQ� GR� PHDVXUH�� LQ� DQ� LQGLUHFW� ZD\�� LI� WKH� VXSSRUWHG�SURMHFWV�GR�JHQHUDWH�H[WHUQDOLWLHV��6R�WKH\�WU\�WR�ILQG�RXW�LI�WKH�SURMHFWV�GR�JHQHUDWH�QHZ�WHFKQRORJLHV�DQG�LI�WKRVH�DUH�LQWURGXFHG�LQWR�WKH PDUNHW��$�ODUJH�QXPEHU�RI�HYDOXDWLRQ�VWXGLHV� DQG� SXEOLFDWLRQV� RI� WKH� JRYHUQPHQWDO� LQVWLWXWLRQV� GR� SUHVHQW� WKH� WHFKQLFDO� DQG�FRPPHUFLDO� UHVXOWV� DV� D� GLUHFW� HIIHFW� RI� WKH� SXEOLF� VXSSRUW�� ,Q�P\� RSLQLRQ� WKLV� LV� QRW�FRUUHFW�� EHFDXVH�� WKH� VWDWH� LQWHUYHQWLRQ� LV� OLPLWHG� WR� ILQDQFH� WKH� SURMHFWV� EXW� GRHV� QRW�LQWHUYHQH�GLUHFWO\�LQ�WKH�UHDOLVDWLRQ�RI�WKH�SURMHFWV��7KLV�GRHV�QRW�PHDQ�WKDW�VXFK�UHVXOWV�VKRXOG� QRW� EH� DQDO\VHG� LQ� HYDOXDWLRQ� VWXGLHV� 7KH� GLIILFXOW\� WR� TXDQWLI\� WKH� LPSDFW� RI�SXEOLF�VXSSRUW�LQ�WHUPV�RI�VRFLDO ZHOIDUH�FRQYHUWV�WKHVH�UHVXOWV�LQWR�DQ�LPSRUWDQW�LQGLUHFW�LQGLFDWRU� WR� MXVWLI\� WKH� WHFKQRORJ\�SROLFLHV��*RRG�WHFKQLFDO�DQG�FRPPHUFLDO�UHVXOWV�DUH�QHFHVVDU\��DOWKRXJK�QRW�VXIILFLHQW��WR�JHQHUDWH�H[WHUQDOLWLHV��
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7KH�IRXUWK�TXHVWLRQ�DQDO\VHV�WKH�QHJDWLYH�H[WHUQDOLWLHV��7KHUHIRUH�LW�KDV�WR�EH�IRXQG�RXW�LI� WKH� LQWURGXFWLRQ� LPSOLHV� WKH� VXEVWLWXWLRQ� RI� H[LVWLQJ� VLPLODU� WHFKQRORJLHV��2IWHQ� WKH�LQQRYDWLRQ� LV�D� UDFH�EHWZHHQ�ILUPV� WR�REWDLQ�D�QHZ�SDWHQW�RU�VHYHUDO�ILUPV�GR�GHYHORS�GLIIHUHQW� WHFKQRORJLHV� IRU� VLPLODU�DSSOLFDWLRQV�� ,Q�PRVW�RI� WKHVH�FDVHV� WKH� WHFKQRORJLHV�DUH�VXEVWLWXWHV��3XEOLF�ILQDQFH�RI�VXFK�³VXEVWLWXWHV´�GR�QRW�JHQHUDWH�DQ�DGGHG�YDOXH�IRU�WKH�SURGXFWLRQ�V\VWHP�DV�D�ZKROH�DQG��RI�FRXUVH��GR�QRW�UDLVH�WKH�VRFLDO�ZHOIDUH��VR�KDV�WR�EH�DYRLGHG��7KH�ILIWK TXHVWLRQ�VKRXOG�EDVHG�RQ�TXDQWLILFDWLRQ�RI�WKH�UHVXOWV�IRXQG�LQ�WKH� ILUVW� IRXU� TXHVWLRQV� DQG� LQFOXGH� WKH� FRVWV� RI� WKH� LPSOHPHQWDWLRQ�RI� WKH� WHFKQRORJ\�SROLF\�±LQFOXGLQJ�WKH�RSSRUWXQLW\�FRVWV�
,I� DOO� DQVZHUV�DUH�SRVLWLYH� WKHQ� WKH�SROLF\�KDV� UDLVHG� WKH� VRFLDO�ZHOIDUH�DQG� WKH�SXEOLF�LQWHUYHQWLRQ�FRXOG�EH�MXVWLILHG�
,Q�WKH�SUDFWLFH�RI�WKH�HFRQRPLF�VFLHQFH�LW�LV�DOPRVW�LPSRVVLEOH�WR�VSHFLI\�WKH�QHW�HIIHFW�RI�WHFKQRORJ\�SROLF\�RQ�WKH�HFRQRPLF�JURZWK�DQG�VRFLDO�ZHOIDUH��7KHUHIRUH��DV�LQ�PRVW�HYDOXDWLRQ� VWXGLHV� LQ� WKLV�3K'�,�DQDO\VH� WKHVLV� WKH�SROLF\� LPSDFW�RQ�D�PLFURHFRQRPLF�OHYHO��6WXG\LQJ�WKH�LPSDFW�RI�WKH�SXEOLFO\�IXQGHG�LPSDFWV�LQ�WKH�ILUP�ZLWKRXW�WDNLQJ�LQ�DFFRXQW� WKHLU� LPSDFW� LQ�RWKHU� ILUPV�� WKH�SURGXFWLRQ� V\VWHP�DV�D�ZKROH�RU� LQ� WKH� VRFLDO�ZHOIDUH��
,Q� WKLV� 3K'� VWXG\� ,� WU\� WR� ILQG� DQVZHUV� RQ� WKH� ILUVW� WKUHH� TXHVWLRQV� RI� WKH� FRQFHSWXDO�IUDPHZRUN� ±WKH� DGGLWLRQDOLW\�� WKH� WHFKQLFDO� DQG� WKH� FRPPHUFLDO� UHVXOWV���0RUHRYHU�� ,�DQDO\VHG� WKH� LPSDFW� RI� WKH� SURMHFWV� RQ� WKH� WHFKQLFDO� FDSDELOLWLHV� RI� WKH� ILUP� DQG� WKH�GLIIXVLRQ�RI�WKH�&'7,�VXSSRUW�VFKHPH�ZLWKLQ�WKH�6SDQLVK�SURGXFWLRQ�V\VWHP�
7KH�LPSURYHPHQW�RI�WKH�WHFKQLFDO�FDSDELOLWLHV�RI�WKH�ILUPV�LV�RIWHQ�XVHG�DV�DQ�DUJXPHQW�WR� MXVWLI\� WKH� WHFKQRORJ\� SROLF\�� $V� WKH� LQWHUDFWLYH� PRGHO� RI� WHFKQRORJLFDO� FKDQJH�LQGLFDWHV� VXFK�FDSDFLW\� LV�DQ�IXQGDPHQWDO� IDFWRU� IRU� WKH� ILUP¶V�FRPSHWLWLYH�SRVLWLRQ�RU�WKH�FRPSHWLYLW\�RI�WKH�QDWLRQ�DV�D�ZKROH��
7KH�VWXG\�RI�WKH�GLIIXVLRQ�RI�WKH�&'7,�ZLWKLQ�WKH�SURGXFWLRQ�VWUXFWXUH�KDV�WR�ILQG�RXW�LI�WKH�&'7,�KDV�EHHQ�D�QHXWUDO�DJHQW�RI�WKH�ILQDQFLDO�V\VWHP�RU�LI�WKH\�KDG�D�FOHDU�SROLF\�VXSSRUWLQJ�FHUWDLQ�NLQGV�RI�ILUPV�DQG�LQ�WKLV�ZD\�GR�ELDV�WKH�IUHH�PDUNHW�V\VWHP�
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6FKHPH���$Q� FRQFHSWXDO� IUDPHZRUN� IRU� WKH� HYDOXDWLRQ� RI� WKH� SXEOLF� ILQDQFH� RI� 5	'� LQ�HQWHUSULVHV�
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&+$37(5��
7+(� ,03257$1&(� 2)� 7+(� 38%/,&� 32/,&<� 352*5$00(6�)25�7+(�5	'�$&7,9,7,(6�,1�7+(�6833257('�),506
��� $GGLWLRQDOLW\��D�WKHRUHWLFDO�LQWURGXFWLRQ
,Q�WKLV�GRFXPHQW�,�ZLOO�FHQWUH�WKH�DWWHQWLRQ�WR�WKH�LQFHQWLYH�SRZHU�RI�WKH�SXEOLF�ILQDQFH�RI� 5	'� LQ� HQWHUSULVHV� UHIOHFWHG� E\� WKH� FRQFHSW� RI� DGGLWLRQDOLW\�� *HRUJKLRX� �������GHILQHV�WKH�DGGLWLRQDOLW\�DV�VRPHWKLQJ�WKDW�LV�EH�REWDLQHG�GXH�WR�SXEOLF�LQWHUYHQWLRQ��DQG�WKDW� VKRXOGQ¶W� H[LVW� ZLWKRXW� LW� DQG� UHVSRQGV� EDVLFDOO\� WR� WKH� LQFHQWLYH� HIIHFWV� RI� WKH�SXEOLF�SROLFLHV��)URP�DQ�QHR�FODVVLFDO�SRLQW�RI�YLHZ��WKH�H[LVWHQFH�RI�PDUNHW�GLVWRUWLRQV�LPSOLHV� WKDW� ILUPV�GR�QRW� LQYHVW�HQRXJK�LQ�5	'��7KLV� IDFW� MXVWLILHV� WKH�SXEOLF�VXSSRUW�IRU�5	'�DQG�DGGLWLRQDOLW\�ZLOO�EH�JHQHUDWHG�LQ�D�DXWRPDWLF�ZD\��)URP�DQ�HYROXWLRQDU\�SRLQW�RI�YLHZ�WKH�JHQHUDWLRQ�RI�DGGLWLRQDOLW\�LV�QRW�DQ DXWRPDWLF�SURFHVV�EXW�GHSHQGV�RQ�HDFK�VLWXDWLRQ��
7KH�VWXG\�RI�WKH�DGGLWLRQDOLW\�LQ�WKH�WHFKQRORJ\�SROLF\�LQVWUXPHQWV�KDV�D�FHQWUDO�SODFH�LQ�WKH� HYDOXDWLRQ� VWXGLHV�� DOWKRXJK� LWV� FRQFHSWXDOLVDWLRQ� DQG� LPSRUWDQFH� WR� MXVWLI\�WHFKQRORJ\�SROLF\� LV� QRW� WRWDOO\ FOHDU��/HDYLQJ� DVLGH� WKH�PHWKRGRORJLFDO�GLIILFXOWLHV� WR�PHDVXUH�DQG�TXDQWLI\� WKH�DGGLWLRQDOLW\� LW�KDV� WR�EH�SRLQWHG�RXW� WKDW� WKH� MXVWLILFDWLRQ�RI�WHFKQRORJ\� SROLF\� RQO\� EHFDXVH� RI� WKH� H[LVWHQFH� RI� DGGLWLRQDOLW\� LV� QRW� FRUUHFW�� $V�PHQWLRQHG� LQ� FKDSWHU� RQH� DGGLWLRQDOLW\� KDV� WR� EH� FRPSOHWHG� ZLWK� D� KLJK� OHYHO� RI�H[WHUQDOLWLHV�ZKLFK�LPSOLHV�WKDW�D�ODUJH�SDUW�RI�WKH�SURGXFWLRQ�V\VWHP�FDQ�WDNH�DGYDQWDJH�RI�WKH�VXSSRUW�JLYHQ�WR�RQH�RU�VRPH�LQGLYLGXDO�ILUPV��:H�FDQ�LPDJLQH�WR�H[WUHPH�FDVHV��RQ�RQH�VLGH�ZH�FDQ�LPDJLQH�D�SURMHFW��VXSSRUWHG�E\�SXEOLF�IXQGV� WKDW�JHQHUDWHV�D�KLJK�OHYHO� RI� H[WHUQDOLWLHV�� EXW� WKDW� DOVR� VKRXOG� EH� LQLWLDWHG� DQG� GHYHORSHG�� RQ� H[DFWO\� WKH�VDPH�ZD\��ZLWKRXW�WKH�SXEOLF�VXSSRUW��,Q�WKLV�FDVH�ZH�FDQ�QRW�DVVLJQ�WKH�LQFUHDVH�RI�WKH�VRFLDO� ZHOIDUH� WR� WKH� SXEOLF� LQWHUYHQWLRQ� DQG� DGGLWLRQDOLW\� FDQ� EH� FRQVLGHUDWH� DV� D�QHFHVVDU\�FRQGLWLRQ�WR�LPSURYH�WKH�VRFLDO�ZHOIDUH��2Q�WKH�RWKHU�VLGH��ZH�FDQ�LPDJLQH�D�SURMHFW�WKDW�LV�FDUULHG�RXW�GXH�WR�WKH�SXEOLF�VXSSRUW��%XW�LQ�WKH�FDVH�WKDW�VXFK�D�SURMHFW�ODFNV� HFRQRPLF� LQWHUHVW�� GRHVQ¶W� JHQHUDWH� H[WHUQDOLWLHV� DQG� PDNHV� LW� FOHDU� WKDW�DGGLWLRQDOLW\�LVQ¶W�VXIILFLHQW�WR�MXVWLI\�WKH�VXSSRUW��6R�DGGLWLRQDOLW\�LV�D�QHFHVVDU\�EXW�QRW�D�VXIILFLHQW�FRQGLWLRQ�DQG�KDV�WR�EH�DFFRPSDQLHG�E\�WKH�JHQHUDWLRQ�RI�H[WHUQDOLWLHV�
7KH�PDLQ� SUREOHP�RI� WKH� DGGLWLRQDOLW\� LV� KRZ� WR� WUDQVODWH� LW� LQ� D�PHDVXUDEOH� FRQFHSW��ZRUNDEOH� LQ� WKH� SUDFWLFH� RI� HYDOXDWLRQ� VWXGLHV�� )LUVW� RI� DOO� LW� LV� DOPRVW� LPSRVVLEOH� WR�HVWDEOLVK�D�YLUWXDO�VLWXDWLRQ��WKH�QRQ�H[LVWHQFH�RI�5	'�SROLFLHV� DQG�FRPSDUH�LW�ZLWK�WKH�UHDO� VLWXDWLRQ�� $� VHFRQG� SUREOHP� LV� WKDW� WKH� JOREDO� LGHD� RI� DGGLWLRQDOLW\� QRW� DOZD\V�FRUUHVSRQGV� ZLWK� WKH� REMHFWLYHV� RI� WKH� WHFKQRORJ\� SROLF\� LQVWUXPHQWV�� )RU� VRPH�
�� /LNH�ZH�ZLOO� VHH� LQ� WKH�QH[W� VHFWLRQ�PRVW� HYDOXDWLRQ� VWXGLHV� DQDO\VHG� WKH�DGGLWLRQDOO\�E\�TXDOLWDWLYH�LQGLFDWRUV��RWKHU�VWXGLHV�WULHG�WR�PHDVXUH��LQGLUHFWO\��WKH�DGGLWLRQDO�HIIHFWV�RI�SXEOLF�VXSSRUW�VWXG\LQJ�WKH�LQFUHDVH�RI�WKH�SHUVRQDO�LQ�5	'��LQYHVWPHQWV�LQ�5	'��VDOHV�HWF�



��

LQVWUXPHQWV� WKH� LQFUHDVH� RI� WKH� SULYDWH�5	'� LQYHVWPHQWV� LVQ¶W� D� SULPH� REMHFWLYH�� )RU�H[DPSOH� WKH� REMHFWLYH� RI� WKH� SXEOLF� DLG� VFKHPHV� IRU� FR�RSHUDWLRQ� EHWZHHQ� ILUPV� DQG�5	'�LQVWLWXWHV�LV�WKH�HVWDEOLVKPHQW�RI�D�UHVHDUFK�QHWZRUN��:KLFK�LV�DQ�LPSRUWDQW�DVSHFW�IRU� WKH� IXWXUH� LQQRYDWLYH� FDSDELOLWLHV�RI� D� UHJLRQ�RU� D� FRXQWU\��7KH� HYDOXDWLRQ�RI� VXFK�LQVWUXPHQWV� VKRXOG� WDNH� LQ� DFFRXQW� LI� WKH� LQGXVWU\� REWDLQV� UHVXOWV� WKDW� LPSURYHV� WKHLU�FRPSHWLWLYLW\�DQG�LI�WKH�SXEOLF�VXSSRUW�SURJUDPPH�VWLPXODWHV�WKH�FR�RSHUDWLRQ�EHWZHHQ�ILUPV� DQG� UHVHDUFK� LQVWLWXWHV� LPSURYLQJ� WKH� DUWLFXODWLRQ� RI� WKH� QDWLRQDO� LQQRYDWLRQV\VWHP��8U]D\��������
%XLVHUHW��&DPHURQ�\�*HRUJKLRX�DUH�SURSRVLQJ�WKUHH�FRQFHSWV�RI�DGGLWLRQDOLW\��7KH�ILUVW�RQH�LV�WKH�ILQDQFLDO�DGGLWLRQDOLW\�WKDW�FDQ�EH�GLYLGHG�LQ�WKH�WRWDO�DGGLWLRQDOLW\�DQG�SDUWLDO�DGGLWLRQDOLW\��7RWDO�DGGLWLRQDOLW\�LPSOLHV�WKDW�WKH VXSSRUWHG�UHVHDUFK�DFWLYLW\�VKRXOG�QRW�KDYH� EHHQ� LQLWLDWHG� ZLWKRXW� WKH� SXEOLF� VXSSRUW�� 3DUWLDO� DGGLWLRQDOLW\� LPSOLHV� WKDW� WKH�SURMHFW� LV� EHLQJ� FDUULHG� RXW� VRRQHU� RU� LQ� D�PRUH� H[WHQVLYH� IRUP� WKDQ� LQLWLDOO\�SODQQHG�ZLWKRXW� WKH� SXEOLF� VXSSRUW�� 7KH� VHFRQG� IRUP�� GHILQHG� E\� WKRVH� DXWKRUV�� LV� WKH�DGGLWLRQDOLW\� RI� UHVXOWV� UHODWHG�ZLWK� WKH� WHFKQRORJLFDO� UHVXOWV� RI� WKH�SURMHFW��7KH� WKLUG�IRUP� LV� WKH� EHKDYLRXUDO� DGGLWLRQDOLW\� ZKLFK� LPSOLHV� WKH� FKDQJHV� LQ� WKH� LQQRYDWLYH�DWWLWXGH� RI� WKH� ILUPV� DQG� LPSURYHPHQWV� UHODWHG� ZLWK� WKH� SURFHVV� RI� OHDUQLQJ� DQG� WKH�WUDLQLQJ�RI�5	'�SHUVRQQHO��%XLVHUHW�HW�DO���������
,Q�P\�RSLQLRQ�WKH�ODVW�WZR�FRQFHSWV�RI�DGGLWLRQDOLW\�FDQ�QRW�EH�FRQVLGHUHG�OLNH�DQ�HIIHFW�JHQHUDWHG� E\� WKH� SXEOLF� DLG�� $V� H[SODLQHG� EHIRUH�� WKH� WHFKQRORJLFDO� DQG� FRPPHUFLDO�UHVXOWV� DQG� LPSURYHPHQW� RI� WHFKQRORJLFDO� FDSDELOLWLHV� JHQHUDWHG� E\� WKH� VXSSRUWHG�SURMHFWV� DUH�� ZLWKRXW� DQ\� GRXEW�� DQ� LPSRUWDQW� DVSHFW� WR� EH� DQDO\VHG� E\� HYDOXDWLRQ�VWXGLHV��%XW�LW�ZRXOG�EH�ZURQJ�WR�FRQFOXGH�WKDW�WKHVH�W\SHV�RI�LPSDFW�DUH�JHQHUDWHG�E\�SXEOLF� LQWHUYHQWLRQ��7KRVH� UHVXOWV� DUH�GHSHQGLQJ�RQ� WKH� WHFKQRORJLFDO� DQG� FRPPHUFLDO�FDSDELOLWLHV� RI� WKH� ILUPV� DQG� LW� FDQ¶W� EH� H[SHFWHG� WKDW� WKRVH� VKRXOG�EH�GLIIHUHQW� LQ� WKH�FDVH�WKDW�WKH�SURMHFW�ZRXOG�EH�FDUULHG�RXW�ZLWKRXW�SXEOLF�ILQDQFH��
$OWKRXJK�ZH�FDQ¶W�GHQ\�WKDW�WKH�WHFKQRORJLFDO�DQG�FRPPHUFLDO�UHVXOWV�DUH�LPSRUWDQW�IRU�DQ�HYDOXDWLRQ�VWXG\��7KH\�DUH�LPSRUWDQW�GHWHUPLQHUV�WR�FUHDWH�WKH�H[WHUQDOLWLHV�WKDW�DUH�D�QHFHVVDU\�� DOWKRXJK� QRW� VXIILFLHQW�� FRQGLWLRQ� WR� HQVXUH� D� VRFLDO� EHQHILW� RI� WKH� VXSSRUW�SURJUDPPHV� IRU� WKH�ZKROH�SURGXFWLRQ� VWUXFWXUH��2I� FRXUVH� VXFK�H[WHUQDOLWLHV�RQO\�FDQ�H[LVW�LI�WKHUH�D�ODUJH�QXPEHU�RI�SURMHFWV�WKDW�KDYH�JHQHUDWHG�JRRG�WHFKQRORJLFDO�UHVXOWV�ZKLFK� DUH� FRQYHUWHG� LQ� FRPPHUFLDO� SURGXFWV� RQ� WKH�PDUNHW��%XW� WKH� IDLOXUH� RI� D� KLJK�QXPEHU�RI�SURMHFWV�FDQQRW�EH�FRQVLGHUHG�GLUHFWO\�DV�D�SUREOHP�EHFDXVH�LQQRYDWLRQ�LV�DQ�DFWLYLW\�ZLWK�D�KLJK�OHYHO�RI�ULVN��
7KH�PHDVXUHPHQW�RI�WKH�WHFKQLFDO�DQG�FRPPHUFLDO�LPSDFW�RI�WKH�VXSSRUW�SURMHFWV�LV�DOVR�LPSRUWDQW� EHFDXVH� RI� WKH� GLIILFXOWLHV� WR� TXDQWLI\� WKH� H[WHUQDOLWLHV� JHQHUDWHG� E\� WKH�VXSSRUW�SURJUDPPHV��,W�LV�DOPRVW�LPSRVVLEOH�WR�TXDQWLI\�WKH�LPSDFW�RI�WKH�SXEOLF�VXSSRUW�LQ�HFRQRPLF�WHUPV�DQG�WR�FDUU\�RXW�D�FRVW�EHQHILW�DQDO\VLV�LQ�WHUPV�RI�VRFLDO�ZHOIDUH��6R�SRVLWLYH�WHFKQRORJLFDO�DQG�FRPPHUFLDO UHVXOWV�DUH�XVHG�DV�DQ�LQGLUHFW�DUJXPHQW�WR�MXVWLI\�WKH�SXEOLF�VXSSRUW�
8U]D\��������LV�DUJXLQJ�WKDW�WKH�FRQFHSW�RI�DGGLWLRQDOLW\�LV�EHLQJ�XVHG�LQ�DQ�H[WUHPHO\�PHFKDQLFDO�ZD\�� VHDUFKLQJ� IRU� D� GLUHFW� FDVXDO� UHODWLRQVKLS� EHWZHHQ� WKH� FRQFHVVLRQ� RI�SXEOLF�DLG�DQG�DQ�LQFUHDVH�RI�WKH�LQYHVWPHQW�LQ�5	'��7KLV�WUDGLWLRQDO�ZD\�RI�WKLQNLQJ�LV�EDVHG� RQ� WKH� QHR�FODVVLFDO� YLHZ� �PDUNHW� IDLOXUH�� LQ� WKH� OLQHDU� WKHRU\� RI� WHFKQRORJLFDO�FKDQJH�� 7KH� PRGHUQ� WKHRULHV� RI� WHFKQRORJLFDO� FKDQJH� VKRZ� WKDW� WKH� UHDOLW\� LV� PRUH�
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FRPSOH[��ZKLFK� VKRXOG� LPSO\� D� EURDGHU� FRQFHSW� RI� DGGLWLRQDOLW\��8U]D\� LQGLFDWHV� WKDW�WKH�DGGLWLRQDOLW\�VKRXOG�WDNH�LQ�PLQG�WKUHH�DVSHFWV��7KH�LQIOXHQFH�RI�WKH�DLG�VFKHPHV�RQ�
x 7KH�GHFLVLRQV�DERXW�LQYHVWPHQWV�LQ�5	'��9ROXPH�RI�LQYHVWPHQWV�DQG�WKH�VSHHG�XS�RI�WKH�UHDOLVDWLRQ�RI�SURMHFWV��x 7KH�RUJDQLVDWLRQ�DQG�PDQDJHPHQW�RI�WHFKQRORJ\�DQG�LQQRYDWLRQ�LQ�ILUPV��&KDQJHV�LQ�WKH�UROH�RI�LQQRYDWLRQ�ZLWKLQ�WKH�ILUP��WKH�GHFLVLRQV�DERXW��WR�PDNH��RU��WR�EX\���DQG�WKH�OHDUQLQJ�HIIHFWV�x 7KH� LQQRYDWLRQ� VWUDWHJ\� RI� WKH� ILUP�� 6HOHFWLRQ� RI�5	'� WUDMHFWRULHV�� GLYHUVLILFDWLRQ��DQG�WKH�VWUDWHJLHV�RI�FROODERUDWLRQ�DQG�FRDOLWLRQV��
%HVLGHV�WKDW��WKH�VWXG\�RI�WKH�DGGLWLRQDOLW\��LQ�WKH�FDVH�RI�ODUJH�ILUPV��VKRXOG�LQFOXGH�DQ�DQDO\VLV�DERXW�WKH�LPSDFW�RI�WKH�JOREDO�FRQILJXUDWLRQ�RI�SURMHFWV DQG�WHFKQRORJLFDO�ILHOGV�RI�WKH�ILUP��%XLVHUHW�HW�DO��������
7KH�LPSRUWDQFH�WKDW�%XLVHUHW�HW�DO����������DQG�8U]D\��������DVVLJQHG�WR�WKRVH�DVSHFWV�RI� WKH�DGGLWLRQDOLW\�FDQ�EH�GHIHQGHG�IURP�DQ�HYROXWLRQDU\�SRLQW�RI�YLHZ�DQG�RI�FRXUVH�HYDOXDWLRQ� VWXGLHV� VKRXOG� WDNH� WKHP� LQ�PLQG��%XW� WKHVH� IRUPV�RI�DGGLWLRQDOLW\�FDQ�QRW�MXVWLI\� RQ� WKHLU� RZQ�� WKH� WHFKQRORJ\� SROLF\� LQVWUXPHQWV�� 7KH� WHFKQRORJ\� SROLF\�LQVWUXPHQWV� FDQ� RQO\� EH� MXVWLILHG� LI� WKRVH� HIIHFWV� VKRXOG� QRW� EH� REWDLQHG�ZLWKRXW� WKH�SXEOLF�LQWHUYHQWLRQ�
��� $GGLWLRQDOLW\��HPSLULFDO�VWXGLHV
����� ,QGLFDWRUV�XVHG�WR�PHDVXUH�WKH�DGGLWLRQDOLW\
7KH� LQFHQWLYH� SRZHU� RI� WKH� SXEOLF� 5	'� IXQGLQJ�� H[SUHVVHG� E\� WKH� JHQHUDWLRQ� RI�DGGLWLRQDO� LQYHVWPHQWV� LQ� 5	'�� LV� RQH� RI� WKH� EDVLF� LWHPV� LQ�PRVW� HYDOXDWLRQ� VWXGLHV��6RPH� VWXGLHV� LQGLFDWHG� WKDW� WKH� ILUPV� XVHG� WKH� SXEOLF� IXQGV� WR� VXEVWLWXWH� WKHLU� RZQ�SULYDWH� LQYHVWPHQWV�ZKLOH�RWKHU�VWXGLHV�DUH�LQGLFDWLQJ�WKH�FOHDUO\�SRZHUIXO�LQFHQWLYH�RI�SXEOLF�DLG�VFKHPHV��
7KHUH� H[LVWV� D� ODUJH�QXPEHU�RI� VWXGLHV� WKDW� WU\� WR�SURYH� DQG�TXDQWLI\� E\� HFRQRPHWULF�PRGHOV�� WKH� DGGLWLRQDOLW\� �RU� QRW� RI� WKH� SXEOLF� DLG� VFKHPHV�� ,WV� FRQFOXVLRQV� GLYHUJH�HQRUPRXVO\�DQG�GHSHQG�RQ�WKH�YDULDEOHV�XVHG�LQ�WKH�PRGHOV��6R�WKH�FRQFOXVLRQV�RI�WKRVH�HPSLULFDO�VWXGLHV�DERXW�WKH�IDFW�LI�SXEOLF�ILQDQFH�RI�5	'�JHQHUDWHV H[WUD�SULYDWH�5	'�LQYHVWPHQWV� DUH� QRW� WRWDOO\� FRQFOXVLYH� DQG� UHOLDEOH�� )RU� H[DPSOH� &DUPLFKDHO� ��������*ULOLFKHV� �������DQG�/LFKWHQEHUJ�������� LQGLFDWHV� WKDW�SXEOLF�ILQDQFH�IRU�5	'�GR�QRW�JHQHUDWH�H[WUD�SULYDWH�5	'�H[SHQGLWXUHV��2WKHU�VWXGLHV�SRLQWHG�RXW��DW�OHDVW�SDUWLDOO\��D�SRVLWLYH� HIIHFW� RI� SXEOLF� ILQDQFH� RQ� SULYDWH� 5	'� LQYHVWPHQWV� �/HY\�7HUOHFN\M�� ������������ 6FRWW�� ������ 6ZLW]HU�� ������ $QWRQHOOL�� ������ %XVRP�� ������ 2WKHU� VWXGLHV� GLG�FULWLFLVH�WKHVH�FRQFOXVLRQV�LQGLFDWLQJ�WKDW�WKH�SUHVHQFH�RI�WKH�VXEVWLWXWH�HIIHFW�LV�UHODWHG�ZLWK�GLIIHUHQFHV�LQ�WKH�VXSSRUWHG�VHFWRUV�RU�GHSHQGV�RQ�WKH�W\SH�RI�5	'�DQG�WKH�PDUNHW�VWUXFWXUH��/LQN��������/HYLQ�5HLVV���������7KH�VWXGLHV�RI�%ODQN�6WLJOHU���������6KULHYHV���������&DUPLFKDHO��������DQG�6ZLW]HU������� DUH�UHIOHFWLQJ�FRQIXVLQJ�UHVXOWV�DERXW�WKH�H[LVWHQFH�RI�DGGLWLRQDOLW\��2Q�RQH�VLGH� WKH\�DUH�GHQ\LQJ� WKH� LQFHQWLYH�SRZHU�RI�SXEOLF�ILQDQFLDO�VXSSRUW�RQ�5	'��%XW��RQ�WKH�RWKHU�VLGH��WKH\�IRXQG�VRPH�GLIIHUHQFHV�WDNLQJ�LQ�
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DFFRXQW�YDULDEOHV�OLNH�VHFWRU�RU�W\SH�RI�5	'��6RPH�RWKHU�VWXGLHV�DUH�SRLQWLQJ�RXW�WKDW�ERWK� IRUPV� RI� 5	'� IXQGLQJ� DUH� FRPSOHPHQWDU\� �*ULOLFKHV�� ������ 0DQVILHOG�� ������6FRWW���������
2WKHU�VWXGLHV�GLGQ¶W�TXDQWLI\�WKH�DGGLWLRQDO�LQYHVWPHQWV�JHQHUDWHG�E\�WKH�SXEOLF�VXSSRUW�PHDVXUHPHQWV� EXW� DUH� XVLQJ� TXDOLWDWLYH� LQGLFDWRUV�� 7KH\� SRLQW� RXW� WKH� SHUFHQWDJH� RI�ILUPV� WKDW�� GXH� WR� WKH� SXEOLF� DLG� IXQGV�� KDV� LQFUHDVHG� WKHLU� RZQ� SULYDWH� HIIRUWV� RI�LQYHVWPHQWV�LQ�5	'��7DEOH�RQH�UHIOHFWV�WKH�LQGLFDWRUV�WR�PHDVXUH�WKH�LPSRUWDQFH�RI�WKH�SXEOLF�DLG�VFKHPHV�RQ�5	'�IRU�WKH�LQQRYDWLRQ�DFWLYLWLHV�RI�WKH�VXSSRUWHG�ILUPV��7KRVH�LQGLFDWRUV��XVHG� LQ�D� ODUJH�QXPEHU�RI�HYDOXDWLRQ�VWXGLHV��FDQ�EH�UHVXPHG�LQ� IRXU�EDVLF�RQHV���
��� 6XEVWLWXWH�HIIHFW�RU�FURZGLQJ�RXW��� ([LVWHQFH�RI�DOWHUQDWLYH�ILQDQFLDO�VRXUFHV���� ,PSRVVLELOLW\�WR�FDUU\�RXW�WKH�SURMHFW�ZLWKRXW�SXEOLF�DLG��� ,PSRUWDQFH�RI�WKH�TXDQWLW\�RI�WKH�SXEOLF�DLG
7KH�ILUVW�EDVLF�LQGLFDWRU��VXEVWLWXWH�HIIHFW��LPSOLHV�WKDW�WKH�SXEOLF�ILQDQFH�KDV�JLYHQ�WKH�ILUP�WKH�RSSRUWXQLW\�WR�GHFUHDVH�LWV�RZQ�HIIRUWV�LQ�5	'�LQ�UHODWLRQ�WR�WKH�OHYHO�LQLWLDOO\�IRUHVHHQ�� 6R� WKH� ILUPV� GLGQ¶W� XVH� WKH� WRWDO� DPRXQW� RI� SXEOLF� DLG� WR� LQFUHDVH� WKH�5	'�LQYHVWPHQW��7KH�DEVHQFH�RI�WKH�VXEVWLWXWH�HIIHFWV�LPSOLHV�WKDW�WKH�SXEOLF�ILQDQFH�RI�5	'�KDV� DQ� DGGLWLRQDO�RU� FRPSOHPHQWDU\� UROH� DQG�PHDQV� DQ� LQFUHDVH� RI� WKH� WRWDO� UHVRXUFHV�WKDW�WKH�HFRQRPLF�V\VWHP�DVVLJQV�WR�LQQRYDWLRQ�DFWLYLWLHV��7KLV�LWHP�SOD\V�D�FHQWUDO�UROH�LQ� WKH� HYDOXDWLRQ� VWXGLHV� DERXW� WKH� SXEOLF� ILQDQFH� RI�5	'� LQ� HQWHUSULVHV� �6HH� DPRQJ�RWKHUV� WKH� HYDOXDWLRQ� VWXGLHV� RI� 5|WOLQJVK|IHU�6SUHQJHU�� ������ 0H\HU�.UDKPHU�*LHORZ�.XQW]H�� ������ :DUNRZ�7RXULJQ\�� ������ 6LHJHUW� HW� DO�� ������ 16)��������0DQVILHOG��������%HFKHU�HW�DO���������%HFKHU�HW�DO���������*LOFKULVW�'HDFRQ��������%XHVD�0ROHUR��������0ROHUR�%XHVD���������
$OWKRXJK�LQ�PRVW�VWXGLHV�WKH�VXEVWLWXWH�HIIHFW�LV�DQDO\VHG�E\�D�GLUHFW�TXHVWLRQ�WKHUH�DUH�WZR� LQGLFDWRUV� WKDW�DUH�GLUHFWO\� UHODWHG�ZLWK� WKH�QHW�HIIHFW�RI� WKH�SXEOLF�VXSSRUW�RQ� WKH�SULYDWH�HIIRUWV�LQ�5	'��7KH�DFFHOHUDWLRQ�DQG�WKH�HQODUJHPHQW�RI�WKH�SURMHFWV�LPSOLHV��LQ�D� FHUWDLQ� ZD\�� WKH� DEVHQFH� RI� WKH� VXEVWLWXWH� HIIHFW�� 7KRVH� WZR� YDULDEOHV� LQGLFDWHV�LPSOLFLWO\� WKDW� WKH� ILUP�KDV� LQFUHDVHG� LWV� HIIRUWV� LQ�5	'��$OWKRXJK� WKH�DFFHOHUDWLRQ�RI�WKH�SURMHFW�GRHV�QRW�PHDQ�DXWRPDWLFDOO\� WKDW��RQ� VKRUW� WHUP�� WKH�H[SHQGLWXUHV� LQ�5	'�DUH�LQFUHDVLQJ��WKH�HDUOLHU�FRQFOXVLRQ�RI�WKH�SURMHFW�OLEHUDWHV�KXPDQ�FDSLWDO�DQG�ILQDQFLDO�UHVRXUFHV�WKDW�FDQ�EH�XVHG�IRU�QHZ�LQQRYDWLRQ�SURMHFWV�
,W�FDQ�EH�SRLQWHG�RXW� WKDW�SXEOLF� ILQDQFH�RI�5	'�KDV�D�VRFLDO� UHOHYDQFH� LI� WKH�VXSSRUW�JHQHUDWHV� DQ� LQFUHDVH� RI� WKH� SULYDWH� LQYHVWPHQWV� LQ�5	'�RU� LI� WKH� VXSSRUW� LPSOLHV� DQ�DFFHOHUDWLRQ� RU� HQODUJHPHQW� RI� WKH� SURMHFWV�� 6R� VXFK� UHOHYDQFH� H[LVWV� LI� WKH� QHW�LQQRYDWLYH�HIIRUWV�RI�WKH�ILUP�GHSHQGV�RQ�WKH�SXEOLF�ILQDQFLDO�VXSSRUW�VFKHPHV�
�� ,W� KDV� WR� EH� SRLQWHG� RXW� WKDW� WKLV� WD[RQRP\� LV� EDVHG� RQ� YDULDEOHV� DQG� LQGLFDWRUV� IRXQG� LQ� D� OLPLWHG�QXPEHU� RI� VWXGLHV� DQG� LV� QRW� D� SURGXFW� RI� D� WKHRUHWLFDO� H[HUFLVH� WR� GHILQH� D� FODVVLILFDWLRQ� ZLWK�H[FOXGLQJ� DQG� WRWDOO\� GLIIHUHQW� JURXSV�� 7KLV� IDFW� H[SODLQ� ZK\� WKH� IRXU� LQGLFDWRUV� DUH� QRW� WRWDOO\�H[FOXVLYH� EXW�� OLNH ZLOO� EH� SRLQWHG� ODWHU�� HDFK�RI� WKHP�XQGHUOLQHV� D� GLIIHUHQW� DVSHFW� RI� WKH� ILQDQFLDO�DGGLWLRQDOLW\��
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7DEOH��� ,QGLFDWRUV�XVHG�WR�DQDO\VH�WKH�IUHHULGHU�DWWLWXGH��
&$6(�� &$6(��� &$6(�� &$6(�� &$6(��� &$6(��% &$6(�� &$6(�� &$6(������� 68%67,787,21�2)�35,9$7(�%<�38%/,&�&$3,7$/

6XEVWLWXWH�(IIHFW ��� ��� ��� ��� 
$FFHOHUDWLRQ�RI�WKH�SURMHFW��LQ�WLPH�� ��� ��� ��� 
 ��� ���(QODUJHPHQW�RI�WKH�SURMHFW ��� ��� ���(QODUJHPHQW�RU�DFFHOHUDWLRQ�RI�WKH�SURMHFW ��7KH� VXSSRUW� PDGH� LW� SRVVLEOH� WR� FDUU\� RXW�DGGLWLRQDO�DFWLYLWLHV�OLPLWLQJ�WKH�SURMHFWV�ULVNV��TXDOLW\�FRQWURO��FRQVXOWDQF\�RI�H[SHUWV��HWF�� �� ��
��� (;,67(1&(�2)�$/7(51$7,9(�),1$1&,$/�6285&(6�([LVWHQFH� RI� DOWHUQDWLYH� ILQDQFLDO� VRXUFHV� RU�'LIILFXOW\� WR� ILQDQFH� WKH� SURMHFW� ZLWKRXW�SXEOLF�DLG ��� �� ��� ��� ���
��� ,03266,%,/,7<�72�&$55<�287�7+(�352-(&7�:,7+287�38%/,&�$,'
:LWKRXW� SXEOLF� DLG� WKH� SURMHFW� VKRXOG� KDYH�EHHQ�FDUULHG�RXW�WKH�VDPH�ZD\ �� ��� �� �� ���:LWKRXW�SXEOLF�DLG�WKH�SURMHFW�ZRXOG�QRW�KDYH�EHHQ�SRVVLEOH ��� ��� ���� ��� ���7KH� SXEOLF� DLG�PDGH� LW� SRVVLEOH� WR� FDUU\� RXW�WKH�SURMHFW�LQ�WKH�IRUP�DQ�H[WHQVLW\ ��� ���
��� ,03257$1&(�2)�7+(�48$17,7<�2)�7+(�6833257�6&+(0(6
7KH� TXDQWLW\� RI� WKH� SXEOLF� DLG� ZDV� QRW� YHU\�LPSRUWDQW� �� ��� 
6RXUFH��RZQ�EDVHG�RQ�)RQWHOD�HW�DO��������&DVH�����%XHVD�0ROHUR��������&DVH�����,(6(��������&DVH������%XHVD�0ROHUR��������&DVH�����.XOLFNH�HW�DO��������&DVH�����0H\HU�.UDKPHU��������&DVH�����%HFKHU�HW�DO��������&DVH�����6LHJHUW�HW�DO��������&DVH�����
7KH� VHFRQG� EDVLF� LQGLFDWRU�� DOVR� RIWHQ� XVHG�� LV� WKH� H[LVWHQFH� RI� DOWHUQDWLYH� ILQDQFLDO�VRXUFHV��7KH�H[LVWHQFH�RI�VXFK�DOWHUQDWLYHV�LPSOLHV�DOVR�D�VXEVWLWXWLRQ�RI�SULYDWH�FDSLWDO�E\�SXEOLF�FDSLWDO�EXW�WKHUH�LV�VRPH�FOHDU�GLIIHUHQFH�ZLWK�WKH�IRUPHU�LQGLFDWRU��7KH�ILUVW�LQGLFDWRU�� LQ�JHQHUDO�� UHIHUV� WR� WKH�RZQ�FDSLWDO�RI� WKH�ILUP��ZKLOH� WKH�VHFRQG�RQH�UHIHUV�JHQHUDOO\�WR�ILQDQFLDO�VRXUFHV�IURP�RXWVLGH�WKH�ILUP����6R�ERWK�LQGLFDWRUV�DUH�QRW�WRWDOO\�H[FOXGLQJ� EXW� DUH� XQGHUSLQQLQJ� GLIIHUHQW� QXDQFHV� RI� WKH� VXEVWLWXWH� HIIHFW�� EHLQJ� WZR�FRPSOHPHQWDU\�LQGLFDWRUV��
$� WKLUG�LQGLFDWRU� WR�PHDVXUH� WKH�LPSRUWDQFH�RI� WKH�SXEOLF�VXSSRUW�RQ�5	'��IUHTXHQWO\�XVHG�LQ�HYDOXDWLRQ�VWXGLHV��LV�EDVHG�RQ�WKH�YDULDEOHV�WKDW�DUH�UHIOHFWLQJ�LQ�VRPH�ZD\�WKH�LPSRVVLELOLW\� WR� FDUU\� RXW� WKH� SURMHFW� ZLWKRXW� SXEOLF� DLG���� 7KHVH� YDULDEOHV� DUH�UHIOHFWLQJ�WKDW�WKH�SURMHFW�ZRXOG�QRW�EH�FDUULHG�RXW�ZLWKRXW�SXEOLF�DLG��EXW�GR�QRW�H[SODLQ�
�� ,Q�HDFK�FDVH�DUH�LQGLFDWHG�WKH�SHUFHQWDJH�RI�ILUPV�WKDW�UHIOHFWHG�HDFK�DVSHFW��� 0RVW�RI� WKH� VWXGLHV� WKH� ILUPV�DQVZHUHG� IRU� LWV� RI� WKH� LQGLFDWRUV�RQ�D� LQGHSHQGHQW�ZD\�� ,Q� WKLV� VWXG\�XVHV�H[FOXGLQJ�RSWLRQV�ZKDW�LPSOLHV�WKDW�WKH�WRWDO�RI�DOO�SRVVLELOLWLHV�VXPV�������� 7KH�VWXG\�RI�.XOLFNH�HW�DO�� LQGLFDWHV� WKDW� WKH�DOWHUQDWLYH�ILQDQFLDO� UHVRXUFHV��PHQWLRQHG�E\�WKH�ILUPV��DUH�EDQN�ORDQV��PHQWLRQHG�E\�����RI�WKH ILUPV��FDSLWDO�IURP�QHZ�SDUWQHUV��������2QO\�����RI�WKH�ILUPV�PHW�WKHLU�RZQ�FDSLWDO�DV�D�SRVVLEOH�DOWHUQDWLYH��� %DVHG�RQ�JHQHUDO�TXHVWLRQV�OLNH��:LWKRXW�SXEOLF�VXSSRUW�WKH�SURMHFW�ZRXOG�EH�FDUULHG�DQ\ZD\��ZRXOG�EH�FDUULHG�RXW�LQ�WKH�VDPH�ZD\�RU�ZRXOG�EH�LPSRVVLEOH"
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ZK\�� $OWKRXJK� IURP� D� WKHRUHWLFDO� SRLQW� RI� YLHZ� WKHVH� TXHVWLRQV� FRXOG� UHIOHFW� WKH�DEVHQFH�RI�D�VXEVWLWXWH�HIIHFW�RU�DOWHUQDWLYH�ILQDQFLDO�VRXUFHV�WKH\�KDYH�D�PRUH�JHQHUDO�FKDUDFWHU��$� ODUJH�QXPEHU�RI� UHDVRQV�FDQ�H[SODLQ�ZK\� WKH� ILUP�GRHV�QRW�FDUU\�RXW� WKH�SURMHFW�ZLWKRXW�SXEOLF�DLG��7KH�VWXG\�RI�6LHJHUW�HW�DO��IRXQG�RXW�WKDW�WKH�SURMHFW�ZRXOG�QRW�EH�FDUULHG�RXW�ZLWKRXW�SXEOLF�ILQDQFLDO�VXSSRUW�EHFDXVH��
x WKH� ILUP�FDQ�QRW� ILQDQFH� WKH�SURMHFW�E\�LWV�RZQ�DQG�FR�RSHUDWLRQ�RU�ILQDQFLQJ�LW�E\�RWKHU�VRXUFHV�ZRXOG�EH�GDQJHURXV�IRU�WKH�ILUP¶V�LQGHSHQGHQFH�x WKH�HFRQRPLF�ULVNV�DUH�WRR�KLJKx LW�FRXOG�RQO\�EH�GRQH�ZLWK�D�FRQWUDFW�E\�FOLHQWVx LW�ZRXOG�QRW�EH�SURILWDEOHx RWKHU�SURMHFWV�ZRXOG�KDYH�KDG�SULRULW\x WKHUH�ZRXOG�QRW�EH�HQRXJK�PRQH\�WR�ILQDQFH�RWKHU�LPSRUWDQW�SURMHFWVx WKH�LQWHUQDO�PDQDJHPHQW�ZRXOG�QRW�DFFHSW�WKH�SURMHFW�
6R�WKLV�LQGLFDWRU��RQ�KLV�RZQ��LV�QRW�D�JRRG�ZD\�RI�PHDVXULQJ�WKH�HFRQRPLF�LPSRUWDQFH�RI� WKH� SXEOLF� DLG� LQ� VRFLDO� ZHOIDUH� WHUPV�� 6XFK� TXHVWLRQV� VKRXOG� EH� DQVZHUHG� E\� WKH�UHDVRQV�ZK\�WKH�SURMHFWV�DUH�QRW�FDUULHG�RXW�
7KH� IRXUWK� LQGLFDWRU� WKDW� UHIOHFWV� WKH� LPSRUWDQFH� RI� WKH� ILQDQFLDO� VXSSRUW� IRU� WKH�VXSSRUWHG� ILUPV� LV� WKH� LPSRUWDQFH� RI WKH� TXDQWLW\� RI� WKH� ILQDQFLDO� IXQGV�� ,I� D� ILUP�LQGLFDWHV�WKDW�WKH�TXDQWLW\�RI�WKH�ILQDQFLDO�VXSSRUW�LV�QRW�LPSRUWDQW�LW�FRXOG�EH�GHGXFHG�WKDW�LWV�WHFKQRORJLFDO�GHYHORSPHQW�LV�QRW�GHSHQGLQJ�RQ�WKH�SXEOLF�DLG��(YHQ�LQ�WKH�FDVH�WKDW�WKH�VXSSRUW�KDG�JHQHUDWHG H[WUD�LQYHVWPHQWV�LQ�5	'�
7KHVH� IRXU� PDLQ� LQGLFDWRUV� DUH� LGHQWLI\LQJ�� LQ� VRPH� ZD\�� WKDW� WKH� ILUPV� ZLWKGUDZ�LPSRUWDQFH� RQ� WKH� SXEOLF� IXQGV� IRU� 5	'� DQG�� DOVR� HDFK� RI� WKHP� LPSOLHV� D� FHUWDLQ�DWWLWXGH� RI� ³IUHHULGLQJ´�� ,Q� WKLV� WKHVLV� ,� ZLOO� XVH� WKLV� FRQFHSW� IRU� WKRVH� ILUPV� ZKRVH�LQQRYDWLYH�HIIRUWV�DUH�QRW�GHSHQGLQJ�RQ�WKH�SXEOLF�DLG��7KHVH�IUHHULGHU�ILUPV�ZRXOG�KDYH�FDUULHG� RXW� WKH� VDPH� LQQRYDWLYH� DFWLYLWLHV� ZLWKRXW� KDYLQJ� UHFHLYHG� SXEOLF� IXQGV� IRU�5	'�� 7KH� REMHFWLYH� RI� WKLV� VWXG\� LV� WR� PHDVXUH� KRZ� PDQ\� ILUPV� KDYH� D� IUHHULGHU�SHUIRUPDQFH� DQG� WR� LGHQWLI\� WKH� FKDUDFWHULVWLFV� RI� WKH� NLQG� RI� ILUPV� ZLWK� D� KLJKHU�SUREDELOLW\�RI�VXFK�EHKDYLRXU�
����� 0DLQ�UHVXOW�RI�H[LVWLQJ�HYDOXDWLRQ�VWXGLHV
'XH�WR�WKH�GLIIHUHQFHV�LQ�LQGLFDWRUV�DQG�PHWKRGV�XVHG�E\�WKH�GLIIHUHQW�HYDOXDWLRQ�VWXGLHV�LWV� GLIILFXOW� WR� FRPSDUH� WKH� TXDQWLWDWLYH� ILJXUHV� RI� ILUPV� ZKRVH� WHFKQRORJLFDO�GHYHORSPHQW�GHSHQGV�RQ� WKH�SXEOLF�VXSSRUW�PHDVXUHPHQWV��%XW�DQDO\VLQJ� LQ�GHWDLO� WKH�UHVXOWV�RI� WKH�HLJKW�FDVH�VWXGLHV��VHH�DOVR�7DEOH����VRPH� WHQGHQFLHV�FDQ�EH�PHQWLRQHG��$SSUR[LPDWHO\�����RI�WKH�ILUPV�UHIOHFW�D�VXEVWLWXWH�HIIHFW�DQG�EHWZHHQ�����DQG�����RI�WKH�ILUPV� LQGLFDWH� WKDW� WKH\�KDG�DOWHUQDWLYH�SRVVLELOLWLHV�WR�ILQDQFH� WKH�SURMHFW����%XW�DV�
�� 2QH�H[FHSWLRQ�ZLWK�DQ�H[WUHPH�ORZ�SHUFHQWDJH�RI�IUHH�ULGHUV�LV�WKH�VXSSRUW�RI�LQGXVWULDO�GHVLJQ�WKDW�FDQ�EH�H[SODLQHG�E\�WKH�OLPLWHG�VL]H�RI�WKH�VXSSRUWHG�ILUPV������RI�WKHP�KDG�OHVV�WKDQ����HPSOR\HHV�DQG����� OHVV� WKDQ� ���� HPSOR\HHV��� 2QH� H[FHSWLRQ�ZLWK� DQ� H[WUHPHO\� KLJK� SHUFHQWDJH� RI� IUHH� ULGHUV� LV�RIIHUV�WKH�LQQRYDWLRQ�SURMHFWV�DQDO\VHG�E\�.XOLFNH�HW�DO����������,Q�WKLV�FDVH�D�SRVVLEOH�LQWHUSUHWDWLRQ�LV�WKH�IDFW�WKDW�WKRVH�SURMHFWV�DUH�FORVH�WR�WKH�PDUNHW��ZKLW�D�ORZ�OHYHO�RI�ULVN�
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DOUHDG\� PHQWLRQHG� WKH� GLUHFW� FRPSDULVRQ� RI� WKRVH� SHUFHQWDJHV� LV� QRW� UHOLDEOH�� VR� WKH�LQWHUSUHWDWLRQ� VKRXOG� WDNH� LQ� DFFRXQW� WKH� FKDUDFWHULVWLFV� RI� HDFK� LQVWUXPHQW�� WKH�LQQRYDWLYH� OHYHO� RI� WKH� VXSSRUWHG� SURMHFWV� DQG� WKH� H[DFW� TXHVWLRQV� XVHG� LQ� WKH�TXHVWLRQQDLUHV��)RU� H[DPSOH�� WKH� WZR�HYDOXDWLRQ� VWXGLHV�DQDO\VLQJ� LQVWUXPHQWV� WKDW DUH�VXSSRUWLQJ�UDGLFDO�LQQRYDWLRQV��FDVH���DQG����DUH�LQGLFDWLQJ�PRUH�SUREOHPV�IRU�WKH�ILUPV�WR�FDUU\�RXW�WKHLU�SURMHFWV�ZLWKRXW�WKH�VXSSRUW�SURJUDPPHV�WKDQ�WKH�VXSSRUWHG�ILUPV�RI�WKRVH� SURJUDPPHV� WKDW� DUH� VXSSRUWLQJ� DSSOLHG� 5	'� SURMHFWV�� 6R� LW� VHHPV� WR� EH�FRQILUPHG�WKDW�LW�LV�PRUH�GLIILFXOW�WR�ILQDQFH�SURMHFWV�RI�PRUH�FRPSOLFDWHG�WHFKQRORJLFDO�DFWLYLWLHV�� RIWHQ� UHODWHG� ZLWK� KLJKHU� HFRQRPLFDO� DQG� WHFKQRORJLFDO� ULVNV�� WKDQ� SURMHFWV�FORVH�WR�WKH�PDUNHW�
,Q� WKH� HLJKW� FDVH� VWXGLHV� ,� IRXQG� WKDW� WKH� XVH� RI� GLIIHUHQW� LQGLFDWRUV� FRXOG� WXUQ� RXW� LQ�VRPHZKDW�GLIIHUHQW� UHVXOWV��7KLV�PHDQV� WKDW� WKH�XVH�RI�RQO\�RQH� LQGLFDWRU�� WR�PHDVXUH�WKH� LPSRUWDQFH� RI� WKH� VXSSRUW� VFKHPHV�� LV� QRW� VDWLVI\LQJ� EHFDXVH� LW� RQO\� LGHQWLILHV� D�SDUWLFXODU�JURXS��7R� LGHQWLI\�VLPXOWDQHRXVO\�DOO� ILUPV� WKDW�DUH�ZLWKGUDZLQJ�LPSRUWDQFH�RQ� WKH� SXEOLF� VXSSRUW� D� FRPELQDWLRQ� RI� GLIIHUHQW� FRPSOHPHQWDU\� LQGLFDWRUV� VKRXOG� EH�XVHG�� ,Q� WKLV�ZD\�RQH�XQLTXH� LQGLFDWRU�FRXOG�EH�FUHDWHG� WR�H[SUHVV� VLPXOWDQHRXVO\� WKH�GLIIHUHQW� IRUPV� RI� IUHHULGHU� DWWLWXGH� DQG� GHVFULEH� WKH� JHQHUDO� SURILOH� RI� WKH� VR�FDOOHG�IUHHULGHUV�
0RVW� RI� WKH� FDVH� VWXGLHV� GLGQ¶W� RIIHU� D� EURDG� DQDO\VLV� RI� WKH� FRUUHODWLRQ� EHWZHHQ� WKH�FKDUDFWHULVWLFV�RI�WKH�ILUPV�DQG�WKH�IUHHULGHU�DWWLWXGH��([FHSW�LQ�UHODWLRQVKLS�ZLWK�WKH�VL]H�RI�WKH�ILUP��RQO\�WKH�VWXGLHV�RI�0H\HU�.UDKPHU���������%HFKHU�HW�DO���������DQG�WKRVH�RI�0ROHUR�%XHVD� �������������RIIHUHG� D�EURDGHU� DQDO\VLV��+HUH� ,�ZLOO�SRLQW�RXW� WKH�PRVW�LPSRUWDQW� FRQFOXVLRQV� LQ� UHODWLRQ�ZLWK� WKH� IUHHULGHUVKLS� WKDW� ,� IRXQG� LQ� WKH� HLJKW� FDVH�VWXGLHV��$V�DOUHDG\�VDLG�WKH�XVH�RI�GLIIHUHQW�LQGLFDWRUV�FDQ�OHDG�WR�VRPH�QXDQFHV�LQ�WKH�UHVXOWV� WKDW¶V� ZK\� WKH� IROORZLQJ� FRQFOXVLRQV� DUH� PDLQO\� EDVHG� RQ� WKH� YDULDEOHV�EHORQJLQJ� WR� WKH� PDLQ� LQGLFDWRU� ´VXEVWLWXWH� HIIHFW´�� 7KH� ILUPV� ZKR¶V� WHFKQRORJLFDO�GHYHORSPHQW� DQG� 5	'� HIIRUWV� DUH� GHSHQGLQJ� RQ� WKH� SXEOLF� VXSSRUW� VFKHPHV� DQG� DUH�XVLQJ� WKH� VXSSRUW� WR� EURDGHQ� WKHLU� LQQRYDWLYH� DFWLYLWLHV� FDQ� EH� GHVFULEHG� E\� WKH�IROORZLQJ�FKDUDFWHULVWLFV�
x 6PDOO�DQG��LQ�OHVVHU�H[WHQG��PHGLXP�VL]HG�ILUPV��%HFKHU�HW�DO���������%HFKHU�HW�DO���������0ROHUR�%XHVD��������.XOLFNH�HW�DO���������,(6(��������x )LUPV�RI�WKH�5	'�LQWHQVLYH�VHFWRU��0H\HU�.UDKPHU�������x 1RW�EHORQJLQJ�WR�D�JURXS�RI�ILUPV��%HFKHU�HW�DO��������x )LUPV� WKDW� IUHTXHQWO\� SDUWLFLSDWH� LQ� SXEOLF� VXSSRUW� SURJUDPPHV� �0H\HU�.UDKPHU��������0ROHUR�%XHVD�������x )LUPV�ZLWK�KLJKHU�HIIRUWV�LQ�5	'��0H\HU�.UDKPHU���������x )LUPV�ZLWK�D�VWUDWHJ\�EDVHG�RQ�WKHLU�PDUNHW�SRVLWLRQ��0H\HU�.UDKPHU�������x )LUPV� WKDW� FRQVLGHU� WKH� LQQRYDWLRQ� DV� D� FHQWUDO� DVSHFW� RI� WKH� JOREDO� ILUPV� VWUDWHJ\��%HFKHU�HW�DO��������x )LUPV�WKDW�IUHTXHQWO\�FDUU\�RXW�LQQRYDWLYH�DFWLYLWLHV��%HFKHU�HW�DO��������������x :LWK�ODUJHU�SURMHFWV��%HFKHU�HW�DO���������,(6(�������x :LWK�D�KLJK�SHUFHQWDJH�RI�LQQRYDWLYH�SURGXFWV�RYHU�VDOHV��0H\HU�.UDKPHU�������
�� 7KH�HYDOXDWLRQ�VWXG\�RI�WKH�,(6(������� GLG�QRW�IRXQG�VXFK�UHODWLRQVKLS
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7KH�ILUPV�WKDW�DUH�UHIOHFWLQJ�ZLWK�PDMRU�IUHTXHQF\�D�IUHHULGHU�DWWLWXGH�KDYH�WKH�FRQWUDU\�SURILOH�
��� (YDOXDWLRQ� RI� IUHHULGHU� DWWLWXGH� EHWZHHQ� WKH� ILUPV� VXSSRUWHG� E\�WKH�ORZ�LQWHUHVW�FUHGLWV�IRU�5	'�SURYLGHG�E\�WKH�&'7,
��� 0HWKRGRORJLFDO�DVSHFWV�DQG�JOREDO�UHVXOWV��
7KH�LPSRUWDQFH�RI�WKH�ILQDQFLDO�VXSSRUW��SURYLGHG�E\�WKH�&'7,�VXSSRUW�SURJUDPPHV��IRU�WKH� EHQHILWHG� ILUPV� ZLOO� EH� DQDO\VHG� LQLWLDOO\� E\� WKUHH� LQGLFDWRUV�� RI� WKH� &'7,�,$,)�VXUYH\�� WKDW� UHIOHFW� VHYHUDO� IRUPV� RI� WKH� IUHHULGHU� DWWLWXGH�� %DVHG� RQ� WKRVH� WKUHH�LQGLFDWRUV�D�QHZ�YDULDEOH�ZLOO�EH�FRQVWUXFWHG�WKDW�UHIOHFWV�WKH�VR�FDOOHG�IUHHULGHU�DWWLWXGH�UHIOHFWHG�E\�DW�OHDVW�RQH�RI�WKUHH�LQGLYLGXDO�LQGLFDWRUV��6HH�VFKHPH����
6FKHPH�� 'LIIHUHQW�IRUPV�WR�DQDO\VH�WKH�IUHHULGHU�DWWLWXGH�

6XEVWLWXWH�HIIHFW�
([LVWHQFH�RI�DOWHUQDWLYH�ILQDQFLDO�VRXUFHV� )UHHULGHU�DWWLWXGH

,PSRUWDQFH�RI�WKH�TXDQWLW\RI�WKH�FUHGLWV�
$� ILUVW� IRUP� RI� IUHHULGLQJ� LQFOXGHV� WKH� ILUPV� WKDW� DUH� XVLQJ� WKH� VXSSRUW� VFKHPH� IRU�UHSODFLQJ� RZQ� ILQDQFLDO� VRXUFHV� E\� SXEOLF� IXQGV�� 6R� WKH\� GR� QRW� XVH� WKH� DLG� IRU�LQFUHDVLQJ�WKH�WRWDO�EXGJHW�RI�5	'�HIIRUWV��7KH�VXSSRUW�RI�WKH�&'7,�KDV�SHUPLWWHG�����RI�WKH�ILUPV�WR�LQFUHDVH�WKHLU�RZQ�HIIRUW�LQ�5	'�DQG�����PDLQWDLQHG�WKHLU�H[SHQGLWXUHV�RQ�WKH�OHYHO�LQLWLDOO\�IRUHVHHQ��6R�����RI�WKH�ILUPV�GLG�LQFUHDVH�WKH�WRWDO�H[SHQGLWXUHV�LQ�5	'� ZLWK� DW� OHDVW� WKH� DPRXQW� RI� PRQH\� REWDLQHG� E\� WKH� &'7,� ZKLOH� ���� RI� WKH�HQWHUSULVHV�GLG�VXEVWLWXWH�SULYDWH�FDSLWDO�IRU�SXEOLF�ILQDQFLDO�VRXUFHV��
�� 7KH�UHDGHU�KDV�WR�WDNH�LQWR�DFFRXQW�WZR�LPSRUWDQW�PHWKRGRORJLFDO�UHPDUNV��)LUVW�DOO�WKH�UHODWLRQV�DQG�HPSLULFDO�UHVXOWV�PHQWLRQHG�LQ�WKH�DQDO\VLV�RI�WKH�UROH�DQG�LPSDFW�RI WKH�&'7,�IRU�WKH�ILUPV��LQ�HDFK�RI�WKH�FKDSWHUV��DUH�VWDWLVWLFDOO\�VLJQLILFDQW�H[FHSW�LI�LW�LV�GHQLHG�H[SOLFLWO\��7KH�VHFRQG�UHPDUN�LV�WKDW�DOO� WKH� UHODWLRQV� DQG� UHVXOWV�RI� WKH�DQDO\VLV�RI�WKH�SLFN�XS� UDWHV��SUHVHQWHG� LQ� WKH� IROORZLQJ�VHFWLRQV�ZHUH� FRQWUROOHG� RQ� WKH� SRVVLEOH� LQIOXHQFHV� E\� WKUHH� YDULDEOHV� �VL]H�� H[SHQGLWXUHV� RQ� 5	'� DV� D�SHUFHQWDJH�RI� WKH�VDOHV��(5'V��DQG�W\SH�RI�SURMHFW��5HSHDWLQJ�WKH�DQDO\VLV�E\�HDFK�RI�WKH�IROORZLQJ�VXE�JURXSV� �6L]H�� XS� WR� ��� HPSOR\HHV�� IURP� ��� WR� ����� IURP� ���� WLOO� ���� DQG� PRUH� WKDQ� ����HPSOR\HHV� (5'V�� XS� WR� ���� PRUH� WKDQ� ��� DQG� OHVV� WKDQ� ��� DQG� PRUH� WKDQ� ���� W\SH� RI� ILUPFRQFHUWHG�SURMHFWV�YHUVXV�WHFKQRORJ\�GHYHORSPHQW�SURMHFWV
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7DNLQJ�LQ�DFFRXQW�WKDW�WKH�VXSSRUW�VFKHPH�LV�GHVLJQHG�WR�VXSSRUW�ILUPV�ZLWK�SUREOHPV�WR�ILQDQFH�WKHLU�5	'�DFWLYLWLHV��D�VHFRQG�IRUP�RI IUHHULGLQJ�FRXOG�EH�GHILQHG��7KLV�IRUP�RI�IUHHULGHUV�LQFOXGHV�WKH�ILUPV�WKDW�DUH�XVLQJ�SXEOLF�FUHGLWV�EXW�FRXOG�ILQDQFH�WKHLU�SURMHFWV�RQ�WKH�SULYDWH�FDSLWDO�PDUNHW�RU�E\�XVLQJ�WKHLU�RZQ�IXQGV��$OPRVW�����RI�WKH�ILUPV�GLG�DGPLW� WKH� H[LVWHQFH� RI� DOWHUQDWLYH� ILQDQFLDO� VRXUFHV�� DQG� RYHU� ���� RI� WKH� ILUPV�LQGLFDWH�WKDW�WKH\�ZRXOG�KDYH�UHDO�SUREOHPV�WR�ILQDQFH�WKHLU�SURMHFWV�LQ�WKH�PDUNHW��7KLV�PHDQV� WKDW� WKH� LQVWUXPHQW� UHDFKHG�RQH�RI� LWV�PDLQ�REMHFWLYHV�UHVROYLQJ�WKH�SUREOHP�WR�ILQDQFH�5	'�DFWLYLWLHV�
$� WKLUG� LQGLFDWRU� WKDW� UHIOHFW� LQ� FHUWDLQ� ZD\� WKDW� WKH� ILUP� FRXOG� GR� WKH� SURMHFW� DOVR�ZLWKRXW� SXEOLF� VXSSRUW� LV� WKH� LPSRUWDQFH� RI� WKH� TXDQWLW\� RI� WKH� ILQDQFLDO� VXSSRUW��7KLV�LQGLFDWRU�UHIOHFWV�WKDW�RYHU�����RI�WKH�ILUPV�FRQVLGHUHG�WKH�TXDQWLW\�RI�WKH�FUHGLWV�DV� LPSRUWDQW� RU�YHU\� LPSRUWDQW� DQG�RQO\������RI� WKH� ILUPV� LQGLFDWHG� WKDW� WKH�TXDQWLW\�ZDV�QRW�LPSRUWDQW�DW�DOO�
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1XPEHU�RI�ILUPV�RI�LQ�WKH�PRGHO� ��� ��� ��� ��� ��� ��� ��� ��� ���6RXUFH�� RZQ� HODERUDWLRQ� EDVHG� RQ� WKH� ,$,)�&'7,�TXHVWLRQQDLUH��/HYHO� RI� VLJQLILFDQFH� �
������

����DQG�


������7KH�HVWLPDWHG�PRGHOV�GLG�FRQWDLQ�VHYHUDO�YDULDEOHV�QRW�UHIOHFWHG�LQ�WKLV�WDEOH�EHFDXVH�WKH\�ZHUH�UHMHFWHG��)RU�WKH�(5'V�DUH�XVHG�WKUHH�GXPP\�YDULDEOHV��XS�WR�����EHWZHHQ����DQG�����PRUH�WKDQ������IRU�WKH�VRFLDO�FDSLWDO�ZHUH�XVHG� IRXU�GXPPLHV� �LQGLYLGXDO�QDWLRQDO� ILUPV�� ILUPV�EHORQJLQJ�WR�D�QDWLRQDO�JURXS�� ILUPV�ZLWK�IRUHLJQ�FDSLWDO�DQG�SXEOLF�HQWHUSULVHV�� IRU� WKH�SHUVRQQHO�LQ�5	'�ZHUH�XVHG� WKUHH�GXPPLHV� �8S�WR����HPSOR\HHV��IURP����WR�����RYHU����HPSOR\HHV���0RVW�RI�WKHP�ZHUH�UHMHFWHG�E\�WKH�PRGHO�EHFDXVH�WKH\�ZHUH�QR�VWDWLVWLFDOO\�VLJQLILFDQW�,WV�ZRUWK�WR�PHQWLRQ� WKDW� WKH�YDULDEOHV�RI�WHFKQRORJLFDO�RULHQWDWLRQ�DQG�HIIRUWV�FDQ�EH�VXEVWLWXWHG�E\�HDFK�RWKHU��([FOXGLQJ�27��IURP� WKH�PRGHO�LPSOLHV� WKH�HQWUDQFH�RI�RWKHU�YDULDEOHV�OLNH�27���27��R�27���%XW�WKLV�VXEVWLWXWLRQ�LPSOLHV�D�ORZHU�OHYHO�RI�VWDWLVWLFDO�VLJQLILFDQFH��D�ORZHU�QXPEHU�RI�FRUUHFWO\�FODVVLILHG�ILUPV�RU�D�ORZHU�FKL�VTXDUH�IRU�WKH�PRGHO��7KLV�FRXOG�LPSO\�WKDW WKH�PRGHO�KDV�VRPH�SUREOHPV�RI�FR�OLQHDULW\�GXH�WR�WKH�YDULDEOHV�RI�WHFKQRORJLFDO�HIIRUWV�DQG�RULHQWDWLRQ��WKH�VDPH�FRXOG�EH�VDLG�IRU� WKH�YDULDEOH� SHUVRQQHO� LQ� 5	'� LQ� UHODWLRQ� ZLWK� KH� YDULDEOH� HPSOR\PHQW�� EXW�GXULQJ� WKH� FRQVWUXFWLRQ� RI� WKH�PRGHO�� DQG�HDUOLHU� HVWLPDWLRQV�� ,� GLG�QRW� IRXQG� DQ\� HYLGHQFH�RU�LQGLFDWLRQV�WKDW�WKLV�LV�D�UHDO�SUREOHP��

%RWK� WKH� DVVRFLDWLRQ� WHVWV� DQG� WKH� ORJLVWLF� UHJUHVVLRQ� PRGHO� LQFOXGHG� WZR� YDULDEOHV��VWDWLVWLFDOO\�VLJQLILFDQW��WKDW�FRXOG�H[SUHVV�WKH�ILQDQFLDO�FUHGLELOLW\�RI�WKH ILUP��EHLQJ�WKH�FRPSHWLWLYH�SRVLWLRQ�DQG�WKH�DJH�RI�WKH�ILUP��$V�FRXOG�EH�H[SHFWHG�WKH�PRVW�FRPSHWLWLYH�ILUPV� DQG� WKRVH� KDYH� DOUHDG\� VXUYLYHG� IRU� D� ORQJ� WLPH� LQ� WKH� PDUNHW� KDYH� PRUH�FUHGLELOLW\�ZLWK�WKH�SULYDWH�ILQDQFLDO�LQVWLWXWLRQV�WKDQ�WKRVH�ILUPV�ZKLFK�DUH�VWUXJJOLQJ�WR�VXUYLYH�
7KH�H[SORUDWLYH�DQDO\VHV�SRLQWHG�RXW�WKDW�WKH�OHVV�LQQRYDWLYH�ILUPV��(5'V�OHVV�WKDQ����DQG� D� ORZ� LQQRYDWLYH� FXOWXUH�� DUH� UHYHDOLQJ� PRUH� IUHTXHQWO\� WKDW� WKH\� FRXOG� KDYH�REWDLQHG� DOWHUQDWLYH� ILQDQFLDO� IXQGV�� $� WHQGHQF\� FRQILUPHG E\� WKH� ORJLVWLF� UHJUHVVLRQ�PRGHOV��6R� WKH� WHFKQRORJ\�DFWLYLWLHV�RI� WKH�PRUH� LQQRYDWLYH�ILUPV�DUH�GHSHQGLQJ�PRUH�RQ� WKH� SXEOLF� VXSSRUW� WKDQ� WKRVH� DFWLYLWLHV� RI� WKH� OHVV� LQQRYDWLYH� ILUPV�� 7DNLQJ� LQ�DFFRXQW� WKH� YDULDEOH� WKDW� UHIOHFWV� WKH� QXPEHU� RI� HPSOR\HHV� GHGLFDWHG� WR� 5	'� WKLV�WHQGHQF\� FDQ� EH� DQDO\VHG� PRUH� GHHSO\�� 7KH� ORJLVWLF� UHJUHVVLRQ� PRGHO� LQGLFDWHV� WKDW�
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PRUH�5	'�LQWHQVLYH�ILUPV�DUH�GHSHQGLQJ�PRUH�RQ�WKH�VXSSRUW�VFKHPHV�EXW�LI�WKHLU�5	'�XQLW� UHDFK� D� FHUWDLQ� OHYHO� ���� HPSOR\HHV�� WKH� ILQDQFH� RI� LWV� SURMHFWV� VHHPV� D� OHVV�LPSRUWDQW�SUREOHP�
0D\EH� WKH� UHODWLYHO\� VLPSOH� HQWUDQFH� IRU� WKH� OHVV� LQQRYDWLYH� ILUPV� WR� WKH� ILQDQFLDO�PDUNHW� FRXOG� EH� VXUSULVLQJ� GXH� WR� WKHLU� OHVVHU� OHYHO� RI� WHFKQRORJLFDO� PDQDJHPHQW�FDSDELOLWLHV��%XW�WKLV�WHQGHQF\�FDQ�EH�H[SODLQHG�E\�WKH ORZ�WHFKQRORJLFDO�FRPSOH[LW\�RI�LWV�SURMHFWV��ZKLFK�DUH�PD\EH�PRUH�RULHQWDWHG� WR�DSSOLHG� UHVHDUFK�SURMHFW��FORVH� WR� WKH�PDUNHW�ZLWK�ORZHU�HFRQRPLFDO�DQG�WHFKQRORJLFDO�ULVNV��
7KH� FRQWLQJHQF\� WDEOHV� GLG� QRW� ILQG� D� VWDWLVWLFDOO\� VLJQLILFDQW� FRUUHODWLRQ� EHWZHHQ� WKH�LQGLFDWRU� WKDW� UHIOHFWV� WKH� H[LVWHQFH� RI� DOWHUQDWLYH� ILQDQFLDO� VRXUFHV� DQG� WKH�FKDUDFWHULVWLFV�RI�WKH�VXSSRUWHG�SURMHFWV��W\SH�RI�SURMHFWV��QXPEHU�RI�SURMHFWV��EXGJHW�RI�WKH� SURMHFWV�� FUHGLW� RI� WKH�&'7,� DV���RI� WKH� WRWDO� EXGJHW���%XW� WKH� ORJLVWLF� UHJUHVVLRQ�PRGHO� LQFOXGH� RQH� RI� WKRVH� YDULDEOHV�� 7DNLQJ� LQWR� DFFRXQW� VLPXOWDQHRXVO\� DOO� WKH�H[SODQDWRU\�YDULDEOHV�LW�FDQ�EH�SRLQWHG�RXW�WKDW�ILUPV�ZLWK�FR�RSHUDWLYH�SURMHFWV�VKRZHG�OHVV�IUHTXHQWO\� WKH�H[LVWHQFH�RI�DOWHUQDWLYH� ILQDQFLDO�VRXUFHV��7KLV�FDQ�EH H[SODLQHG�E\�WKH� IDFW� WKDW� WKRVH� SURMHFWV� DUH� QRUPDOO\� RULHQWDWHG� WR� EDVLF� 5	'� DQG� LPSOLHV� KLJKHU�HFRQRPLF�DQG�WHFKQRORJLFDO�ULVNV�
7KH� HVWLPDWLRQ� IRU� D� VDPSOH� RI� RQO\� ILUPV� ZLWK� FR�RSHUDWLYH� SURMHFWV� VKRZV� D� YHU\�VLPLODU�SLFWXUH�DV�WKH�HVWLPDWLRQ�IRU�WKH�ZKROH�VDPSOH��$OVR�LQ�WKLV�PRGHO�WKH�VL]H�RI�WKH�ILUP��WKH�WHFKQRORJLFDO�RULHQWDWLRQ�DQG�WKH�ILQDQFLDO�FUHGLELOLW\�RI�WKH�ILUPV��FRPSHWLWLYH�SRVLWLRQ��DUH�H[SODQDWRU\�YDULDEOHV��7KH�PRVW�LPSRUWDQW�GLIIHUHQFH�LV�WKH�LQFOXVLRQ�RI�WKH�VHFWRU�EDVHG�LQ�5	'�DV VXFK�D�YDULDEOH��(VWLPDWLQJ�WKH�PRGHO�RQ�D�VDPSOH�ZLWK�ILUPV�WKDW�FDUULHG�RXW�FR�RSHUDWLYH�SURMHFWV�WKH�ILUPV�RI�WKH�5	'�EDVHG�VHFWRUV�LQGLFDWHV�ZLWK�PRUH� IUHTXHQF\� WKDW� WKH\� FRXOG� KDYH� ILQDQFHG� WKHLU� SURMHFWV� DOVR�ZLWK� RWKHU� ILQDQFLDO�VRXUFHV� WKDQ� FRXOG� EH� H[SHFWHG� WDNLQJ� LQ� DFFRXQW� WKH� RWKHU� H[SODQDWRU\� YDULDEOHV��LQFOXGLQJ�WKHLU�VL]H�DQG�WKHLU�LQQRYDWLYH�HIIRUWV�DQG�RULHQWDWLRQ��
7KH�PRGHO�HVWLPDWHG�IRU�WKH�ILUPV�ZLWK�RQO\�WHFKQRORJ\�SURMHFWV�LV�PXFK�PRUH�FRQFLVH��2QO\� WKH� DJH� RI� WKH� ILUP� DQG� LWV� WHFKQRORJLFDO� RULHQWDWLRQ� H[SODLQ� VLPXOWDQHRXVO\� WKH�H[LVWHQFH�RI�DOWHUQDWLYH�ILQDQFLDO�VRXUFHV��2OGHU�ILUPV�KDYH�PRUH�DFFHVV�SRVVLELOLWLHV�WR�WKH�ILQDQFLDO�PDUNHWV�DQG�WHFKQRORJ\�RULHQWDWHG�ILUPV�KDG�OHVV�RSSRUWXQLWLHV�WR�ILQDQFH�WKHLU�SURMHFWV�LQ�SULYDWH�ILQDQFLDO�LQVWLWXWLRQV�
������� 7KH�SURILOH�RI�WKH�ILUPV�ZLWK�D�VXEVWLWXWH�HIIHFW
$V� FDQ� EH� REVHUYHG� LQ� 7DEOH� � WKH� JURXS� RI� ILUPV� WKDW�� GXH� WR� WKH� SXEOLF� ILQDQFLDO�VXSSRUW��KDV�GLPLQLVK� WKHLU�RZQ�5	'�HIIRUWV� LQ� UHODWLRQ� WR� WKH� LQLWLDO� IRUHVHHQ�OHYHO� LV�YHU\� KRPRJHQHRXV�� 7KH� SURILOH� RI� WKH� ILUPV�ZLWK� D� ORZHU� R� KLJKHU� OHYHO� RI� VXEVWLWXWH�HIIHFW�FDQ�RQO\�EH�FKDUDFWHULVHG�E\�WKH�ILUP¶V�VL]H��VHFWRU�DQG�WKH�W\SH�RI�SURMHFWV��
$OPRVW� ����RI� WKH�&'7,� ILUPV� UHYHDOHG� D� VXEVWLWXWH� HIIHFW��7KH� ILUPV�ZLWK� DQ� DERYH�DYHUDJH� SHUFHQWDJH� DUH� WKH� ODUJHU� ILUPV� ������ DQG� WKH� PDVV� SURGXFWLRQ� HQVDPEOHUV��������7KH�VPDOOHU�ILUPV�ZLWK�XS�WR����HPSOR\HHV��WKH�5	'�EDVHG�ILUPV�DQG�WKH�ILUPV�ZLWK�FR�RSHUDWLYH�SURMHFWV�KDV�D�EHORZ�DYHUDJH�SHUFHQWDJH��$OVR�WKH�ILUPV�ZLWK�SURMHFW�EXGJHWV�EHWZHHQ�����DQG�����PLOOLRQ�SHVHWDV�VKRZHG�LQ�JHQHUDO�D�ORZ�VXEVWLWXWH�HIIHFW��7KH� HVWLPDWHG� ORJLVWLF� UHJUHVVLRQ� FRQILUPV� WKH� H[SODQDWRU\� SRZHU� RI� WKH� VL]H�� W\SH� RI�SURMHFW� DQG� DFFXPXODWLYH� EXGJHW� RI� WKH� VXSSRUWHG� SURMHFWV�� H[FOXGH� WKH� VHFWRUDO�
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YDULDEOHV� DQG� LQFOXGH�� OLNH� QHZ� H[SODQDWRU\� YDULDEOHV� WKH� DJH� RI� WKH� ILUP� DQG� WKH�WHFKQRORJLFDO�RULHQWDWLRQ�RI�WKH�ILUP�
$OVR� DQDO\VLQJ� WKLV� IRUP� RI� IUHHULGLQJ� LW� FDQ� EH� SRLQWHG� RXW� WKDW� WKH�PRUH� LQQRYDWLYH�ILUPV�DUH�XVLQJ�PRUH�IUHTXHQWO\� WKH�SXEOLF�VXSSRUW�WR�H[WHQG�WKHLU�5	'�DFWLYLWLHV�WKDQ�WKH� OHVV� LQQRYDWLYH� ILUPV��:LWKLQ� WKH�JURXS�RI�YDULDEOHV� WKDW� UHIOHFWV� WKH� WHFKQRORJLFDO�RULHQWDWLRQ�DQG�HIIRUWV�WKH�YDULDEOH�³LPSRUWDQFH�RI�WKH�EDVLF�5	'´�VHHPV�WKH�RQH�ZLWK�WKH� KLJKHVW H[SODQDWRU\� SRZHU��2WKHU� YDULDEOHV� RI� WKLV� JURXS� VKRXOG� HQWHU� LQ� WKH� FDVH�WKDW� WKH�LPSRUWDQFH�RI�WKH�%DVLF�5	'�VKRXOG�EH�UHPRYHG�IURP�WKH�HVWLPDWLRQ�ZLWKRXW�DQ\�FKDQJH�LQ� WKH�VHW�RI�YDULDEOHV�WKDW�GR�QRW�EHORQJV�WR�WKH�JURXS�RI�LQGLFDWRUV�RI�WKH�WHFKQRORJLFDO�RULHQWDWLRQ�DQG�HIIRUW���
7KH� YDULDEOHV� UHIOHFWLQJ� WKH� VHFWRU� WR� ZKLFK� WKH� ILUPV� EHORQJ� DUH� H[FOXGHG� IURP� WKH�ORJLVWLF� UHJUHVVLRQ�PRGHO�� 7KLV� IDFW� KDV� WR� EH� LQWHUSUHWHG� DV� LW¶V� QRW� WKH� VHFWRU� WKDW� LV�GHWHUPLQLQJ� LI� D� ILUP� VKRZV�D� IUHHULGHU�DWWLWXGH� �VXEVWLWXWLQJ�SULYDWH�PRQH\� IRU�SXEOLF�IXQGV���7KH�UHDO�UHDVRQ�KDV�WR�EH�VRXJKW� LQ� WKH�RWKHU�H[SODQDWRU\�YDULDEOHV�LQFOXGHG�LQ�WKH�PRGHO� �OLNH� WKH� VL]H� RI� WKH� ILUP�� LWV� LQQRYDWLYH�RULHQWDWLRQ�RU� DJH�� DQG� WKDW� VKRZV�FOHDU�VHFWRUDO�GLIIHUHQFHV��
7KH�H[SODQDWRU\�SRZHU�RI�WKH�W\SH�RI�SURMHFWV�FDUULHG�RXW�E\�WKH�ILUPV�LV�FRQILUPHG�E\�ERWK�ZD\V�RI�DQDO\VLV��FRQWLQJHQF\�WDEOHV�DQG�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHO���7KH�ILUPV�WKDW�DUH�FDUU\LQJ�RXW�PRUH�FRPSOH[�DQG�PRUH�EDVLF�RULHQWDWHG�SURMHFWV�DUH�PRUH�SURQH�WR�XVH� WKH� SXEOLF� IXQGV� WR� HQODUJH� WKHLU� 5	'� DFWLYLWLHV�� 6R� WKH� ILUPV� ZLWK� FR�RSHUDWLYH�SURMHFWV� DUH� VXEVWLWXWLQJ� OHVV� IUHTXHQWO\� WKH� SULYDWH� IXQGV�ZLWK� SXEOLF�PRQH\� WKDQ� WKH�ILUPV�WKDW�RQO\�FDUULHG�RXW�WHFKQRORJLFDO�SURMHFWV��
)RU�ERWK�W\SH�RI�PRGHOV��FR�RSHUDWLYH�SURMHFWV�DQG�WHFKQRORJ\�SURMHFWV��,�KDYH�UHSHDWHG�WKH�HVWLPDWLRQV�EXW�WKH�UHVXOWV�RI�ERWK�PRGHOV�DUH�YHU\�FRQFLVH��:LWKLQ�WKH�PRGHO�RI�FR�RSHUDWLYH�ILUPV�QRQH�RI�WKH�YDULDEOHV�WKDW�UHIOHFWV�WKH�RULHQWDWLRQ�DQG�HIIRUW�LQ�5	'�KDV�H[SODQDWRU\�SRZHU��7KLV�FDQ�EH�H[SODLQHG�E\�WKH�IDFW�WKDW�DOPRVW�DOO�WKH�ILUPV�ZLWK�FR�RSHUDWLYH� SURMHFWV� DUH� YHU\� LQQRYDWLYH�� :LWKLQ� WKH� PRGHO� RI� ILUPV� ZLWK� RQO\�WHFKQRORJLFDO�SURMHFWV�WKH�RQO\�YDULDEOHV�ZLWK�H[SODQDWRU\�SRZHU�DUH�WKRVH�EHORQJLQJ�WR�WKH�JURXS�WKDW�UHIOHFWV�WKH�WHFKQRORJLFDO�RULHQWDWLRQ�DQG�HIIRUW��6R�LQ�WKLV�JURXS�ZH�FDQ�GLVWLQJKXLV� WR� W\SHV�RI�ILUPV��)LUVW�YHU\�LQQRYDWLYH�ILUPV� WKDW�XVH�WKH�SXEOLF�VXSSRUW� WR�GHHSHQ�WKHLU�5	'�DFWLYLWLHV�DQG�WKH�OHVV�LQQRYDWLYH�ILUPV�WKDW�XVH�WKH�SXEOLF�IXQGV�DV�D�FKHDS�ZD\�RI�ILQDQFLQJ�WKHLU�DOUHDG\�SODQQHG�DFWLYLWLHV��
������� 3URILOH�RI�WKH�ILUPV�ZLWK�D�ORZ�YDOXDWLRQ�RI�WKH�LPSRUWDQFH�RI�WKH�TXDQWLW\
7KH�SURILOH�RI�WKH�ILUPV�WKDW�FRQVLGHU�WKH�LPSRUWDQFH�RI�WKH�TXDQWLW\�RI�WKH�&'7,�FUHGLWV�DV�QRW�LPSRUWDQW�FDQ�RQO\�EH�GHVFULEHG�E\�WKH�UHVXOWV�RI�WKH�H[SORUDWLYH�DQDO\VLV��2QO\�D�IHZ�QXPEHU�RI�ILUPV������GR�FRQVLGHU�WKH�TXDQWLW\�DV�QRW�LPSRUWDQW��7KLV�SHUFHQWDJH�LV�KLJKHU�EHWZHHQ�WKH�JURXS�RI�ODUJH�ILUPV�������DQG�WKH�SXEOLF�HQWHUSULVHV��������ILUPV�
�� 7KLV� IDFW� LV� YHU\� LPSRUWDQW� EHFDXVH� LW� FRQILUPV� WKH� LGHD� WKDW� WKHUH� LV� QR� SUREOHP� RI� FR�OLQHDULW\�EHWZHHQ� WKH� LQGHSHQGHQW�YDULDEOHV�RI� WKH�PRGHO�� ,W�KDV�QR�WR�EH�IRUJRWWHQ�WKDW� WKH�SUREOHP�RI�PXOWL�FR�OLQHDULW\�FDQ�DIIHFWV�WKH�VL]H�DQG�WKH�VLJQ�RI�DOO�WKH�LQGHSHQGHQW�YDULDEOHV�QRW�RQO\�WKH�RQHV�ZKLFK�DUH� LQWHUUHODWHG�� FDXVLQJ� WKH� PXOWL� FR�OLQHDULW\�� EXW� DOVR� WKH� FRHIILFLHQWV� RI� RWKHU� QRW� LQWHU�UHODWHG�YDULDEOHV��
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ZLWKRXW�RZQ�HPSOR\HHV�GHGLFDWHG�WR�5	'��������$QG�WKLV�SHUFHQWDJH�LV�ORZHU�IRU�WKH�ILUPV�WKDW�DUH�VXSSOLHUV�RI�WUDGLWLRQDO�LQWHUPHGLDWH�JRRGV������DQG�WKRVH�ZKR�IUHTXHQWO\�SDUWLFLSDWH�LQ�WKH�&'7,�SURJUDPPHV�������7KH�LQGLFDWRUV�WKDW�UHIOHFW�WKH�WHFKQRORJLFDO�RULHQWDWLRQ� DQG� HIIRUWV� RI� WKH ILUPV� VHHPV� WR�SRLQW�RXW� WKDW� WKH�PRUH� LQQRYDWLYH� ILUPV�FRQVLGHU� WKH� TXDQWLW\� PRUH� LPSRUWDQW�� EXW� WKH� GLIIHUHQFHV� DUH� QRW� WRR� ELJ� DQG� WKH�FRUUHVSRQGHQW� DVVRFLDWLRQ� WHVWV� GR� QRW� DOZD\V� UHDFK� WKH� GHVLUHG� OHYHO� RI� VWDWLVWLFDOO\�VLJQLILFDQFH��
6R�WKLV�SURILOH�LV�YHU\�FRQFLVH�DQG�LV�IDU�IURP�FRQFOXVLYH��7KH�ORZ�QXPEHU�RI�ILUPV�WKDW�GR� FRQVLGHU� WKH� TXDQWLW\� DV� QRW� YHU\� LPSRUWDQW� LPSHGH� WKH� HVWLPDWLRQ� RI� D� ORJLVWLF�UHJUHVVLRQ�PRGHO�
��� 3URILOH�RI�WKH�ILUPV�ZLWK�D�IUHHULGHU�EHKDYLRXU
7KH�VWDWLVWLFDO�UHVXOWV�RI� WKH�&'7,�,$,)�TXHVWLRQQDLUH�LQGLFDWH�WKDW�DSSUR[LPDWHO\�����RI�WKH�ILUPV�VKRZV��DW�OHDVW�LQ�RQH�RII�WKH�WKUHH�LQGLFDWRUV�XVHG�LQ�WKLV�VWXG\� D�IUHHULGHU�EHKDYLRXU��7KH�ILUPV�WKDW�DUH�GLYHUJLQJ�TXLWH�D�ORW�IURP�WKLV�DYHUDJH��VHH�WDEOH����DUH�WKH�ODUJH�ILUPV�������DQG�WKH�SXEOLF�HQWHUSULVHV��������2WKHU�ILUPV�ZLWK�DQ�DERYH�DYHUDJH�ILJXUH� DUH� PDVV� SURGXFWLRQ� DVVHPEOHUV�� PDUNHW� OHDGHUV�� OHVV� LQQRYDWLYH� ILUPV� �5	'�H[SHQGLWXUHV�XS�WR����RI�WKHLU�VDOHV�±(5'V� DQG�D�ORZ�RULHQWDWLRQ�WR�EDVLF�5	'���ILUPV�WKDW�RQO\�KDG RQH�SURMHFW�DQG�ILUPV�ZLWK�D�KLJK�DFFXPXODWLYH�EXGJHW��RYHU�����PLOOLRQV��DQG� D� YHU\� ORZ� DFFXPXODWLYH� EXGJHW� �OHVV� WKDQ� ���� PLOOLRQV��� 7KH� VXSSOLHUV� RI�LQWHUPHGLDWH� WUDGLWLRQDO� JRRGV� UHIOHFW� D� FOHDU� EHORZ�DYHUDJH� IUHHULGHU� EHKDYLRXU��)XUWKHUPRUH� WKH� ILUPV ZLWK� FR�RSHUDWLYH� SURMHFWV� ������ DUH� OHVV� SURQRXQFHG� WR� D�IUHHULGHU� EHKDYLRXU� WKDQ� WKH� ILUPV� WKDW� RQO\� FDUULHG� RXW� WHFKQRORJ\� SURMHFWV� DUH�� 7KLV�SURILOH�� EDVHG� RQ� WKH� H[SORUDWLYH� DQDO\VLV� LV� QRW� WRWDOO\� FRQILUPHG� E\� WKH� ORJLVWLF�UHJUHVVLRQ� PRGHO�� 6WXG\LQJ WKH� UHVXOWV� RI� WKLV� PRGHO� LW� FDQ� EH� SRLQWHG� RXW� WKDW� WKH�QXPEHU�RI�YDULDEOHV�WKDW�H[SODLQV�VLPXOWDQHRXVO\�WKH�IUHHULGHU�EHKDYLRXU�DUH�WKH�VL]H�RI�WKH� ILUP�� WKH� W\SH� RI� SURMHFW�� WKH� QXPEHU� RI� &'7,� SURMHFWV� DQG� LWV� WHFKQRORJLFDO�RULHQWDWLRQ�DQG�HIIRUWV��
7KH�PRGHO�DOVR�SUHVHQWV� WKH�SDUWLDO�FRUUHODWLRQ�EHWZHHQ�WKH�GHSHQGHQW�DQG�HDFK�RI� WKH�LQGHSHQGHQW� YDULDEOHV�� UHSUHVHQWLQJ� �LQ� FHUWDLQ� ZD\� WKH� H[SODQDWRU\� SRZHU� RI� HDFK�YDULDEOH��%XW�LQ�JHQHUDO�WKH\�DUH�YHU\�VLPLODU�
,W�FDQ�EH�SRLQWHG�RXW�WKDW�WKH�VL]H�RI�WKH�ILUP�LV�D�FOHDU�H[SODQDWRU\�YDULDEOH�UHODWHG�ZLWK�WKH� IUHHULGHU� EHKDYLRXU�� $� IDFW� DOVR� FRQILUPHG� E\� RWKHU� VWXGLHV� �%HFKHU� HW� DO��� ������%HFKHU�HW�DO���������0ROHUR�%XHVD��������.XOLFNH�HW�DO���������,(6(���������7KH�UHVXOWV�LQGLFDWHV� WKDW�DOPRVW�����RI� WKH�60(
V�GRQ
W�FRQVLGHU�WKH�SXEOLF�VXSSRUW�DV� LPSRUWDQW�IRU� WKHLU� LQQRYDWLYH� DFWLYLWLHV� ZKLOH� IRU� WKH� ODUJHU� ILUPV� WKLV� SHUFHQWDJH� ZHQW� XS WR�DOPRVW� ����� 2Q� RQH� KDQG�� LW� FDQ� EH� FRQFOXGHG� WKDW� WKH� &'7,� VKRXOG� UHVWULFW� WKH�SDUWLFLSDWLRQ� RI� WKH� ODUJH� ILUPV� EXW�� RQ� WKH� RWKHU� KDQG�� LW� VKRXOG�QRW�EH� IRUJRWWHQ� WKDW�RYHU� ���� RI� WKH� ODUJH� ILUPV� LQGLFDWHV� WKDW� WKHLU� 5	'� HIIRUW� GHSHQGV� RQ� WKH� SXEOLF�VXSSRUW�PHFKDQLVP��7R�VROYH�WKLV�SUREOHP�WKH�&'7,�FRXOG�UHTXLUH�IURP�WKH�ODUJH�ILUPV�D� KLJKHU� LQWHUHVW� UDWH��PRUH� FORVH� WR� WKH�PDUNHW��%\� WKLV�ZD\� WKH\�GRQ
W� H[FOXGH� ODUJH�ILUPV�IURP�WKH�SURJUDPPHV�EXW�DW�WKH�VDPH�WLPH�IUHHULGHU�DWWLWXGH�ZLOO�EH�DYRLGHG�
2VWHQWDWLRXV� LV� WKH� DSSHDUDQFH� VLPXOWDQHRXVO\� RI� ERWK� YDULDEOHV� �VL]H� DQG� QXPEHU� RI�HPSOR\HHV�GHGLFDWHG� WR�5	'��ZLWKLQ� WKH�HVWLPDWLRQ�IRU�RQO\�WKH�VDPSOH�RI�ILUPV�ZLWK�



��

FR�RSHUDWLYH� SURMHFWV� DQG� WKHLU� DEVHQFH� WKH� PRGHO� HVWLPDWHG� IRU� WKH� ILUPV� ZLWK� RQO\�WHFKQRORJ\� SURMHFWV�� ,W� LV� VXSSRVHG� WKDW� WKH� FR�RSHUDWLYH� SURMHFW� LPSOLHV� EDVLF� 5	'��KLJKHU�EXGJHWV� DQG�D�KLJKHU� OHYHO�RI� WHFKQRORJLFDO�DQG�HFRQRPLFDO� ULVN� WKDQ� WKH�RWKHU�W\SHV� RI� SURMHFWV�� 6R� WKLV�PRGHO�PDNHV� FOHDU� WKDW� HVSHFLDOO\� LQ� WKLV� NLQG� RI� ULVN\� DQG�H[SHQVLYH�SURMHFWV�WKH�VPDOO�ILUPV�KDYH�PRUH�SUREOHPV�WR�ILQDQFH�WKHLU�SURMHFWV��
7KH�FDVH�VWXGLHV�SRLQWHG�RXW�WKDW�WKH�KLJK�OHYHO�RI�5	'�HIIRUWV�DQG�D�PRUH�LQQRYDWLYH�RULHQWDWLRQ� LV�FRUUHODWHG�ZLWK�D� ORZHU� OHYHO�RI�IUHHULGLQJ �0H\HU�.UDKPHU��������������%HFKHU�HW�DO���������������0ROHUR�%XHVD��������.XOLFNH�HW�DO������������2Q�RQH�VLGH��WKH�VWDWLVWLFDO�UHVXOWV�RI�WKH�&'7,�,$,)�TXHVWLRQQDLUH�FRQILUP�WKHVH�FRQFOXVLRQV��EXW�RQ�WKH�RWKHU�VLGH�DUH�LQGLFDWLQJ�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�IUHHULGHU�EHKDYLRXU�DQG�5	'�DQG�WKH�LQQRYDWLYH�OHYHO�RI�WKH�ILUP�KDV�DQ�DV\PPHWULF�8�IRUP��7KLV�FDQ�EH�VHHQ�FOHDUO\�LQ�WKH�FRQWLQJHQF\�WDEOHV�RI�WKH�H[SORUDWLYH�DQDO\VHV��6HH�7DEOH�����7KH�OHVV�LQQRYDWLYH�ILUPV�VKRZ�PRVW�IUHTXHQWO\�D�IUHHULGHU�DWWLWXGH�EXW�DW�WKH�VDPH�WLPH�WKH�PRVW�LQQRYDWLYH�ILUPV� �WKDW� UHDFK� D� FHUWDLQ� WKUHVKROG� RI� LQQRYDWLYH� DFWLYLWLHV�� OLNH�(5'V� RYHU� ��� DQG�ZLWK� PRUH� WKDQ� ��� HPSOR\HHV� GHGLFDWHG� WR� 5	'� DOVR� LQGLFDWHV� D� KLJK� OHYHO� RI�IUHHULGLQJ�� $OVR� LQ� WKH� ORJLVWLF� UHJUHVVLRQ� PRGHO� ZH� FDQ� REVHUYH� WKLV� WHQGHQF\�� 7KH�YDULDEOHV�WKDW�LQGLFDWH�WKH�LQQRYDWLYH�OHYHO�E\�TXDOLWDWLYH�YDULDEOHV��LPSRUWDQFH�RI�EDVLF�5	'��(5'V��FRQILUPV�WKDW�WKH�PRVW�LQQRYDWLYH�ILUPV�DUH�OHVV�SURQRXQFHG�WR�D�IUHHULGHU�DWWLWXGH�� 7KH� YDULDEOH� WKDW� RIIHUV� DQ� DEVROXWH� PHDVXUH� RI� WKH� 5	'� OHYHO� �QXPEHU� RI�HPSOR\HHV� GHGLFDWHG� WR� 5	'�� FRQILUPV� WKDW� 5	'� DFWLYLWLHV� RI� WKH� PRVW� LQQRYDWLYH�ILUPV��ZLWK�RYHU����HPSOR\HHV�GHGLFDWHG�WR�5	'��GR�QRW�GHSHQG�VR�PXFK�RQ�WKH�SXEOLF�VXSSRUW�PHDVXUHPHQWV���
7KH� IDFW� WKDW� WKH� OHVV� LQQRYDWLYH� ILUPV� KDYH� PRUH� SRVVLELOLWLHV� WR� GHYHORS� WKHLU�LQQRYDWLYH�DFWLYLWLHV�DOVR�ZLWKRXW� WKH�SXEOLF�DLG�SURJUDPPHV�FRXOG�EH�WKH�UHVXOW�RI�WKH�NLQG� RI� 5	'� DFWLYLWLHV� XQGHUWDNHQ� E\� WKRVH� ILUPV�� ,W� VHHPV� WKDW�� LQ� JHQHUDO�� WKH�FKDUDFWHU� RI� WKHLU� LQQRYDWLRQ� SURMHFWV� LV� DSSOLHG�5	'�FORVH� WR� WKH�PDUNHW�ZLWK� D� ORZ�OHYHO� RI� WHFKQRORJLFDO� DQG� FRPPHUFLDO� ULVNV�� HDVLHU� WR� ILQDQFH� �� 7KH�PRUH� LQQRYDWLYH�ILUPV�DUH�FDUU\LQJ�RXW�PRUH�DPELWLRXV�SURMHFWV�ZLWK�ORQJ�WHUP�REMHFWLYHV�ZKDW�LPSOLHV�D�KLJKHU�ULVN�OHYHO�
7KH�UHODWLYHO\�KLJKHU�OHYHO�RI�IUHHULGLQJ�E\�WKH�LQQRYDWLYH�ILUPV�WKDW�UHDFKHG�D�YHU\�KLJK�5	'�OHYHO�WKDW�FRXOG�EH�H[SODLQHG�E\�WZR�UHDVRQV��)LUVW��SRVVLEO\�WKH�LQQRYDWLRQ�LV�DQ�NH\� DVSHFW� RI� WKHLU� JOREDO� FRUSRUDWH� VWUDWHJ\� DQG� DQ� LPSRUWDQW� DVSHFW� IRU� WKHLU�FRPSHWLWLYH�SRVLWLRQ�RQ�WKH�PDUNHWV�ZKHUH�WKH\�RSHUDWH��6R�WKH\�DUH�REOLJDWHG�WR�FDUU\�RXW�WKHLU�SURMHFWV�DQ\ZD\��$�VHFRQG�H[SODQDWLRQ�FRXOG�EH�WKH�IDFW�WKDW�WKRVH�ILUPV�KDYH�VKRZHG�ZHOO�GHYHORSHG� WHFKQRORJLFDO� FDSDELOLWLHV� DQG� WKDW� WKH\�EXLOW� XS� D� VLWXDWLRQ�RI�PXWXDO�WUXVW�ZLWK�WKH�ILQDQFLDO�LQVWLWXWLRQV�
�� $OWKRXJK�.XOLFNH�HW�DOO��������GLG�FKHFN�WKLV�UHODWLRQVKLS�ZLWKLQ�VXE�VDPSOHV�EDVHG�RQ�WKH�VL]H�RI�WKH�ILUPV��7KH\�FRQILUPHG�WKLV�UHODWLRQVKLS�IRU�WKH�PHGLXP�VL]HG�DQG�WKH�ODUJH�ILUPV��)RU�WKH�VXE�VDPSOH�RI� VPDOO� ILUPV� WKH\� IRXQG�DQ�RSSRVHG�UHODWLRQVKLS��6PDOO� ORZ�WHFK� ILUPV�GR�KDYH�PRUH�SUREOHPV�WR�ILQDQFH�WKHLU�SURMHFWV�LQ�WKH�PDUNHW�WKDQ�WKH�VPDOO KLJK�WHFK�ILUPV��� $OWKRXJK�WKLV�YDULDEOH�FRXOG�EH�LQWHUSUHWHG�DV�DQ�LQGLFDWRU�RI�WKH�VL]H�RI�WKH�ILUPV�LW�KDV�WR�EH�SRLQWHG�RXW� WKDW� WKLV�DVSHFW� �QXPEHU�RI�HPSOR\HHV�RI� WKH�ILUP��LV� LQFOXGHG�DV�DQ�H[SODQDWRU\�YDULDEOH�LQ�WKH�FRUUHVSRQGHG�ORJLVWLF�UHJUHVVLRQ�PRGHO�
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6RPH�FRQFOXVLRQV�RI�WKH�FDVH�VWXGLHV�VKRXOG�EH�UHYLVHG��7KH�UHVXOWV�RI�WKH�,$,)�&'7,�TXHVWLRQQDLUH�GR�QRW�FRQILUP�WKDW�WKH�ILUPV�EHORQJLQJ�WR�WKH�5	'�LQWHQVLYH�VHFWRUV�DUH�OHVV�SURQRXQFHG�WR�D�IUHHULGHU�DWWLWXGH��0H\HU�.UDKPHU��������%HFKHU���������$OVR�WKH�DERYH�DYHUDJH�IUHHULGHU�DWWLWXGH�VKRZHG�E\�WKH�ILUPV�EHORQJLQJ�WR�D�JURXS�RI�HQWHUSULVHV��%HFKHU��������LV�QRW�FRQILUPHG�E\�WKH�&'7,�VWXG\��
7KH�WHVWV�RI�DVVRFLDWLRQV�LQGLFDWHV�WKDW�SXEOLF�HQWHUSULVHV�DUH�PRUH�SURQHG�WR�IUHHULGLQJ�������WKDQ�WKH�DYHUDJH�ILUP��EXW� WKLV�UHVXOW� LV�QRW�FRQILUPHG�E\�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHOV� DQG� VKRXOG� EH� H[SODLQHG� E\� H[SODQDWRU\� YDULDEOHV�� $OWKRXJK� LW¶V� SRVVLEOH�LQWHUDFWLRQ�ZLWK�RWKHU�LQGHSHQGHQW�YDULDEOHV�LV�GLIILFXOW�WR�LQWHUSUHWDWH��2Q�RQH�VLGH��ZH�FRXOG� DUJXH� WKDW� WKH� UHMHFWLRQ� RI� WKLV� YDULDEOH� LQ� WKH� ORJLVWLF� UHJUHVVLRQ� PRGHO� LV� WKH�UHVXOW� RI� FRUUHODWLRQ� EHWZHHQ� WKH� VL]H� RI� WKH� SXEOLF� HQWHUSULVHV� DQG� WKH� IUHHULGLQJ�� $�ODUJH�QXPEHU�RI�WKRVH�ILUPV�EHORQJLQJ�WR�WKH�JURXS�RI�ODUJH�ILUPV�DQG�WKDW�FRXOG�H[SODLQ�LWV�DERYH�DYHUDJH�IUHHULGHU�EHKDYLRXU��%XW�RQ�WKH�RWKHU�VLGH��PRVW�SXEOLF�HQWHUSULVHV�DUH�SDUWLFLSDWLQJ� LQ� FR�RSHUDWLYH� SURMHFWV� WKDW� JHQHUDOO\� UHIOHFWV� D� ORZ� OHYHO� RI� IUHHULGHU�DWWLWXGH�� ,W� ZDV� QRW� SRVVLEOH� WR� DQDO\VH� WKH� LQWHUIHUHQFH� EHWZHHQ� WKRVH� YDULDEOHV� DQG�RWKHU�H[SODQDWRU\�YDULDEOHV��
7ZR� LQGLFDWRUV� DUH� UHIOHFWLQJ�� LQ� FHUWDLQ� ZD\�� WKH� FUHGLELOLW\� RI� WKH� ILUPV�� WKH�FRPSHWLWLYH� OHYHO� RI� WKH� ILUP� DQG� LWV� DJH�� 7KH� H[SORUDWLYH� DQDO\VLV� DQG� WKH� ORJLVWLF�UHJUHVVLRQ�PRGHO� FRUUHVSRQGLQJ� WR� WKH� H[LVWHQFH� RI� ILQDQFLDO� DOWHUQDWLYH� LQGLFDWHV� WKDW�WKH�5	'�DFWLYLWLHV�RI�PRUH�FRPSHWLWLYH�DQG�ROGHU�ILUPV�DUH�GHSHQGLQJ�OHVV�RQ�WKH�SXEOLF�VXSSRUW�SURJUDPPHV�WKDQ�\RXQJ�DQG�OHVV�FRPSHWLWLYH�ILUPV��,Q�UHODWLRQ�WR�WKH�FRPELQHG�LQGLFDWRU� RI� IUHHULGLQJ�� WKH� H[SORUDWLYH� DQDO\VLV� DOVR� LQGLFDWHV� WKDW�PDUNHW� OHDGHUV� DUH�PRUH� SURQRXQFHG� WR� IUHHULGHU� EHKDYLRXU� EXW� WKH� ORJLVWLF� UHJUHVVLRQ� PRGHOV� GR� QRW�FRQILUP� WKLV� WHQGHQF\�� 6R� WDNLQJ� LQ� DFFRXQW� VLPXOWDQHRXVO\� WKH� LPSDFW� RI� WKH�LQGHSHQGHQW�YDULDEOHV��OLNH�WKH�VL]H��W\SH�RI�WKH�SURMHFWV�HWF���RQ�WKH�IUHHULGHU�DWWLWXGH�RI�WKH�PRUH�FRPSHWLWLYH�ILUPV�DQG�WKH��ROGHU��ILUPV�WKDW�GR�QRW�GLYHUJH�LQ�WKHLU�EHKDYLRXU�IRUP� WKH� DYHUDJH� ILUP�� ,W� VHHPV� WKDW� WKH� LQLWLDOO\� IRXQG� UHODWLRQVKLSV� DUH� DSSDUHQW� DQG�VKRXOG�EH�H[SODLQHG�E\�WKHLU�LQWHUDFWLRQ�ZLWK�RWKHU�VWDWLVWLFDOO\�VLJQLILFDQW�YDULDEOHV��
)URP�WKH�YDULDEOHV�WKDW�DUH�FKDUDFWHULVLQJ�WKH�SURMHFWV�FDUULHG�RXW�E\�ILUP�RQO\�WKH�W\SH�RI� SURMHFWV� DQG� WKH� QXPEHU� RI� &'7,� SURMHFWV� DUH� LQFOXGHG� LQ� WKH� ORJLVWLF� UHJUHVVLRQ�PRGHO� WKDW� DQDO\VLV� WKH� IUHHULGHU� DWWLWXGH�� 7KH� ILUPV� ZLWK� FR�RSHUDWLYH� SURMHFWV� DUH�GHSHQGLQJ�PRUH�RQ� WKH�SXEOLF�VXSSRUW�VFKHPHV� WKDQ� WKH�ILUPV�ZLWK�RQO\�WHFKQRORJLFDO�SURMHFWV��$V�DOUHDG\�PHQWLRQHG�EHIRUH�WKH�KLJKHU�OHYHO RI�FRPSOH[LW\�RI�WKH�FR�RSHUDWLYH�SURMHFWV� FDQ� H[SODLQ� WKLV� WHQGHQF\��6XFK�SURMHFWV� DUH� FDUULHG�RXW� LQ� FROODERUDWLRQ�ZLWK�SXEOLF� UHVHDUFK� FHQWUHV� DQG� VKRXOG� EH� IRFXVVHG� RQ� EDVLF� 5	'�� 7KH� ILUPV� WKDW� DUH�FDUU\LQJ� RXW� RQO\� WHFKQRORJLFDO� SURMHFWV� VHHPV� WR� KDYH� DQ� LQQRYDWLYH� RULHQWDWLRQ�GHGLFDWHG� WR� DSSOLHG�5	'�� 7KH\� DUH� FDUU\LQJ� RXW� ORZ�EXGJHW� DQG� VKRUW�WHUP� SURMHFWV�ZLWK� UHVXOWV� FORVH� WR� WKH� PDUNHW�� ZKLFK� LPSOLHV� D� ORZHU� OHYHO� RI� WHFKQRORJLFDO� DQG�HFRQRPLFDO�ULVN��6R�LQ�WKLV�FDVH�LW�VKRXOG�EH�HDVLHU�WR�FDUU\�RXW�WKH�SURMHFW�DOVR�ZLWKRXW�SXEOLF�VXSSRUW�
/LNH�GRQH�LQ� WKH�HDUOLHU�VHFWLRQV�KHUH�,�KDYH�DOVR�UHSHDWHG�WKH�DQDO\VLV�E\�VXE�VDPSOHV�RI�ILUPV�LQ�DFFRUGDQFH�WR�WKH�W\SH�RI�SURMHFWV�FDUULHG�RXW��7KH�ORJLVWLF�UHJUHVVLRQ�PRGHO�HVWLPDWHG�E\�WKH�VXE�VDPSOH�RI ILUPV�ZLWK�FR�RSHUDWLYH�SURMHFWV FRQILUPV�WKDW�WKH�VL]H�DQG� LQQRYDWLYH� RULHQWDWLRQ� DUH� LPSRUWDQW� H[SODQDWRU\� YDULDEOHV�� ,Q� WKLV� PRGHO� WKH�UHODWLRQ�EHWZHHQ� WKH� LQQRYDWLYH�HIIRUWV�DQG�RULHQWDWLRQ��RQ�RQH�VLGH��DQG�WKH�IUHHULGLQJ�DWWLWXGH��RQ�WKH�RWKHU�VLGH��VKRZV�WKH�VDPH�8�IRUP�DV�GHWHFWHG�EHIRUH��,Q�WKLV�VDPSOH�RI�
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ILUPV�� ZLWK� FR�RSHUDWLYH� SURMHFWV�� LV� DOVR� GHWHFWHG� DQ� H[SODQDWRU\� YDULDEOH� WKDW�ZDVQ¶W�LQFOXGHG�LQ�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHO�IRU�WKH�ZKROH�VDPSOH�RI�&'7,�ILUPV��,W�VHHPV�WKDW� WKH�ILUPV�ZLWK�D�EHWWHU�FRPSHWLWLYH�SRVLWLRQ�VKRZ�D�KLJKHU�OHYHO�RI�IUHHULGLQJ�WKDQ�WKH�OHVV�FRPSHWLWLYH�ILUPV��
7KH� ORJLVWLF�UHJUHVVLRQ�PRGHO� WKDW�DQDO\VHV� WKH�IUHHULGHU�DWWLWXGH�IRU� WKH�ILUPV� WKDW�KDG�FDUULHG� RXW� RQO\� WHFKQRORJ\� SURMHFWV LV� DOPRVW� HPSW\�� 7KLV� PRGHO�� ZLWK� YHU\�FRQFHVVLYH�UHVXOWV��LQGLFDWHV�RQO\�WKH�ILUP¶V�FKDUDFWHULVWLFV�WKDW�DUH�FRUUHODWHG�ZLWK�D�ORZ�IUHHULGHU�DWWLWXGH�EHLQJ�� WKH�ILUPV�EHORQJLQJ�WR�WKH�VXSSOLHUV�RI�WUDGLWLRQDO�LQWHUPHGLDWH�JRRGV�DQG�WKH�ILUPV�ZLWK�D�ORZ�LQQRYDWLYH�RULHQWDWLRQ��,W�LV�ZRUWK�ZKLOH�WR�KLJKOLJKW�WKDW�WKH�VL]H�RI�WKH�ILUP�DQG�WKH�YDULDEOH�WKDW�UHIOHFWV�WKH�QXPEHU�RI�HPSOR\HHV�GHGLFDWHG�WR�5	'�DUH�QRW�LQFOXGHG�LQ�WKH�PRGHO�DV�H[SODQDWRU\�YDULDEOHV��
��� &RQFOXVLRQV
1RQH�RI� WKH�FDVH� VWXGLHV�SUHVHQWHG� LQ� WKH�ILUVW�SDUW�RI� WKLV�FKDSWHU�RIIHUHG�D�FRPELQHG�YDULDEOH� WR� GHVFULEH� WKH� ILUPV� WKDW� LQ� RQH� ZD\� RU� DQ� RWKHU� DUH� UHIOHFWLQJ� DQ� IUHHULGHU�DWWLWXGH�� 6R� WKH� ���� RI� WKH� ILUPV� ZLWK� VXFK� DQ� DWWLWXGH� DUH� QRW� FRPSDUDEOH� WR� RWKHU�VWXGLHV� EXW�� ORRNLQJ� WR� WKH�



��

7DEOH � ZH�FDQ�FRPSDUH�VRPH�RI�WKH�UHVXOWV�RI�WKH�LQGLYLGXDO�LQGLFDWRUV��
7KLV� WDEOH�VKRZV�WKDW� WKH�QXPEHU�RI�&'7,�ILUPV�ZLWK�D�VXEVWLWXWH�HIIHFW�������GR�QRW�GLYHUJH�PXFK�RI�WKH�UHVXOWV�UHIOHFWHG�LQ�RWKHU�VWXGLHV��7KH�QXPEHU�RI�&'7,�ILUPV�ZLWK�DOWHUQDWLYH� ILQDQFLDO� VRXUFHV� ������ VHHP� WR� EH� ORZ� LQ� FRPSDULVRQ� ZLWK� WKH� *HUPDQ�VWXGLHV�� 6R� LW� VHHPV� WKDW� WKH� WHFKQRORJLFDO� GHYHORSPHQW� RI� WKH� 6SDQLVK� ILUPV� GHSHQG�PRUH�RQ�WKH�SXEOLF�VXSSRUW�PHDVXUHPHQWV�WKDQ�WKH�5	'�DFWLYLWLHV�RI�WKH�*HUPDQ�ILUPV��0D\EH�WKLV�FDQ�EH�H[SODLQHG��SDUWLDOO\��E\�WKH�IDFW� WKDW�WKH�*HUPDQ�ILQDQFLDO�V\VWHP�LV�SUREDEO\�PRUH� XVHG� GHDOLQJ�ZLWK� WKH� ILQDQFH� RI�5	'�ZLWK� D� KLJK�ULVN� OHYHO� WKDQ� WKH�6SDQLVK�RQH��
7KH� LGHQWLILFDWLRQ� RI� WKH� ILUPV� ZLWK� D� UHODWLYHO\� KLJK� OHYHO� RI� IUHHULGHU� DWWLWXGH� ZDV�DLPHG� WR� WKH� LPSURYHPHQW�RI� WKH�SROLF\� LPSOHPHQWDWLRQ�� ,W� VKRXOG�RIIHU� WKH�&'7,��RU�RWKHU�SXEOLF�SROLF\�DJHQFLHV��GDWD� WR�HVWDEOLVK� UHTXLUHPHQWV�FULWHULD�RU�SULRULWLHV�DLPHG�RQ�WKH�LPSURYHPHQW�RI�WKH�VHOHFWLRQ�PHFKDQLVP�XVHG�IRU�WKH�HYDOXDWLRQ�RI�WKH�SURMHFWV��%XW� WKH� DQDO\VLV� DOPRVW� GLGQ¶W� RIIHU� UHVXOWV� WKDW� FDQ� EH� FRQYHUWHG� LQ� FOHDUO\� GHILQHG�UHTXLUHPHQWV� DSSOLFDEOH� LQ� WKH�SUDFWLFH�RI�SURMHFW�HYDOXDWLRQ�DQG� WKDW�FDQ�EH�GHIHQGHG�SROLWLFDOO\��
7KH�RQO\�YDULDEOH�GLUHFWO\�FRQYHUWLEOH�LQ�D�SUDFWLFDO�UHTXLVLWH�IRU�REWDLQLQJ�FUHGLWV�FRXOG�EH�WKH�VL]H�RI�WKH�ILUP��%XW�DV�DOUHDG\�VDLG�LW�PXVW�QRW�EH�IRUJRWWHQ�WKDW�����RI�6SDLQ¶V�ODUJHVW� ILUPV� LQGLFDWH� WKDW� WKH\�QHHG� WKH�SXEOLF�VXSSRUW� WR�PDLQWDLQ� WKHLU�5	'�HIIRUWV��2WKHU� YDULDEOHV� UHODWHG� ZLWK� WKH� GLIIHUHQW� LQGLFDWRUV� IRU� IUHHULGHU� DWWLWXGH� DUH� QRW�FRQYHUWLEOH�UHTXLUHPHQWV�XVHIXO�LQ�WKH�SUDFWLFH�RI�SROLF\PDNLQJ��)RU�H[DPSOH�LW�GRHV�QRW�VHHP�UHDVRQDEOH� WR�H[FOXGH� ILUPV�ZLWK�D� ORZ�OHYHO�RI�(5'V�RU� WKRVH�WKDW�FRQVLGHU�WKH�5	'� DV� YHU\� XQLPSRUWDQW�� %XW� WKRVH� YDULDEOHV� FDQ� VHUYH� WR� UHYLVH� RU� LPSURYH� WKH�LQWHUQDO�SURFHVV�RI�SURMHFW�HYDOXDWLRQ��FDUULHG�RXW�E\�WKH�SXEOLF�DJHQFLHV�
$Q�ODVW�UHPDUN�WKDW�FDQ�EH�PDGH�LV�WKH�IDFW�WKDW�WKH�IUHHULGHUV�QRW�RQO\�GR�QRW�QHHG�WKH�SXEOLF� VXSSRUW� WR� PDLQWDLQ� WKHLU� 5	'� DFWLYLWLHV� EXW�� DV� ZLOO� EH� H[SODLQHG� LQ� WKH�IROORZLQJ�FKDSWHUV��WKH�SURMHFWV�RI�WKH�IUHH�ULGHU�ILUPV�KDYH�ZRUVH�UHVXOWV��7KH�GDWHV�RI�WKH�&'7,�,$,)�TXHVWLRQQDLUH�SRLQWHG�RXW�WKDW�WKH�ILUPV�ZLWK�D�IUHHULGHU�DWWLWXGH�GR�KDYH�D�ORZHU�OHYHO�RI�JRDO�DFKLHYHPHQW�LQ�UHODWLRQ�WR�WKH�WHFKQLFDO�DQG�FRPPHUFLDO�REMHFWLYHV�RI� WKH� VXSSRUWHG�SURMHFWV��%HVLGHV� WKDW� WKRVH� ILUPV�DOVR� LQGLFDWH�D� ORZHU� LPSDFW� LQ� WKH�IRUP� RI� D� OHDUQLQJ� SURFHVV�� LPSURYHPHQW� RI� LWV� LQQRYDWLYH� FXOWXUH� RU� H[WHQGLQJ� WKHLU�FROODERUDWLRQ�ZLWK�RWKHU�DJHQWV�RI�WKH�LQQRYDWLRQ�V\VWHP�
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&+$37(5��
7(&+1,&$/� ()),&,(1&<� $1'� &200(5&,$/� 68&&(66� 2)�7+(�&'7,�)81'('�,1129$7,21�352-(&76
��� ,QWURGXFWLRQ
,Q� WKLV�FKDSWHU� ,�VWXG\� WKH�REMHFWLYHV�DQG� WKH�UHVXOWV�RI� WKH�SXEOLFO\� IXQGHG� LQQRYDWLRQ�DFWLYLWLHV��0RVW� VWXGLHV�� DQG� HVSHFLDOO\�SROLWLFDO� UHSRUWV�� GR�SUHVHQW� WKRVH� UHVXOWV� DV�DQ�GLUHFW�HIIHFW�RI�WKH�SXEOLF�LQWHUYHQWLRQ�DQG�XVH�WKHP�WR�MXVWLI\�WKH�SROLF\��$V�GLVFXVVHG�LQ� FKDSWHU� RQH�� VXFK� LQWHUSUHWDWLRQ� LVQ¶W� FRUUHFW�� 7KH� LPSDFW� RI� WKH� SURMHFWV� RQ� WKH�WHFKQRORJLFDO� FDSDELOLWLHV�� WKH� WHFKQLFDO� UHVXOWV� DQG� WKHLU� FRQYHUVLRQ� LQ� WKH�PDUNHW� DUH�QRW� GHSHQGLQJ� RQ� WKH� JRYHUQPHQW� VXSSRUW�� 7KH� UROH� RI� WKH� JRYHUQPHQW� LV� EDVLFDOO\�OLPLWHG�WR�WKH�ILQDQFH�RI�WKH�SURMHFWV�DQG�DOPRVW�GRHVQ¶W�LQWHUYHQH�LQ�WKHLU�GHYHORSPHQW��'RXEWV� DERXW� � LI� WKH� ILUPV�ZRXOG� KDYH�PDGH� WKH� VDPH�5	'� HIIRUWV� DQG�ZRXOG� KDYH�REWDLQHG�WKH�VDPH�UHVXOWV�DOVR�ZLWKRXW�SXEOLF�DLG�DOZD\V�H[LVW�
6WXG\LQJ�WKH�WHFKQRORJLFDO�DQG�FRPPHUFLDO�LPSDFW�RI�WKH�SURMHFWV�LV�LPSRUWDQW�IRU�WZR�UHDVRQV�� 7KH� ILUVW�� DOUHDG\� PHQWLRQHG� EHIRUH�� LV� WKDW� D� FHUWDLQ� OHYHO� RI� VXFFHVV� LQ� WKH�GHYHORSPHQW� RI� QHZ� WHFKQRORJLHV� DQG� WKHLU� LQWURGXFWLRQ� LQ� WKH�PDUNHW� LV� QHFHVVDU\� WR�JHQHUDWH� H[WHUQDOLWLHV� DQG� WR� DFFHOHUDWH� WKH� HFRQRPLF�JURZWK� LQ� WKH� ORQJ� WHUP��7KLV� LV�WKH� RQO\�ZD\� WR� JHQHUDWH� DQ� LPSURYHPHQW RI� WKH� VRFLDO�ZHOIDUH��ZKLFK� VKRXOG� EH� WKH�XOWLPDWH�JRDO�RI�WKH�SXEOLF�SROLFLHV�
$� VHFRQG� UHDVRQ� WR� DQDO\VH� WKH� WHFKQLFDO� DQG� FRPPHUFLDO� UHVXOWV� VKRXOG� EH� WKH�LGHQWLILFDWLRQ�RI� WKH�W\SH�RI�ILUPV�ZKRVH�UHVXOWV�DUH�IDU�EHORZ�DYHUDJH��,Q� WKLV�ZD\�DUH�LGHQWLILHG�WKH�ILUPV�WKDW�QRW�RQO\�QHHG�ILQDQFLDO�KHOS�EXW�WKDW�DUH�GHPDQGLQJ��LPSOLFLWO\��D� EURDGHU� VHW� RI� VXSSRUW� PHDVXUHPHQWV� �OLNH� WUDLQLQJ�� WHFKQLFDO� FRQVXOWDQF\�� PDUNHW�DQDO\VLV� HWF����$�VWXG\�DERXW� WKH� LQQRYDWLYH� ILUPV�RI�0DGULG� �,0$'(�������� UHIOHFWHG�WKDW�PRVW�RI�WKHP�GHPDQGHG�ILQDQFLDO�VXSSRUW��RYHU������EXW�WKH\�DUH�DOVR�GHPDQGLQJ�RWKHU� NLQGV� RI� VXSSRUW��2YHU� ����GHPDQGHG� WHFKQLFDO� VXSSRUW� DQG� FRQVXOWDQF\��PRUH�WKDQ�WKH�KDOI�RI�WKH�ILUPV�GLG�LQGLFDWH�WKH�QHHG�RI�WUDLQLQJ�IRU�WKHLU�HPSOR\HHV�DQG�RYHU�����GHPDQGHG� WUDLQLQJ� IRU� WKHLU�PDQDJHUV��6R� LQFOXVLYH�ZLWKLQ�D�JURXS�RI� LQQRYDWLYH�ILUPV�LW�VHHPV�WKDW�ILQDQFLDO�VXSSRUW�DORQH�LV�QRW�HQRXJK�
7KH� UHYLVHG� OLWHUDWXUH� RIIHUV� D� EURDG� UDQJH� RI� LQGLFDWRUV� DQG� YDULDEOHV� WKDW� WULHV� WR�PHDVXUH� WKH� WHFKQLFDO�DQG�FRPPHUFLDO� LPSDFW�RI� WKH� ILUPV��7KRVH�FDQ�EH�FODVVLILHG� LQ�IRXU�FDWHJRULHV��
��� 7HFKQLFDO� REMHFWLYHV� DQG� UHVXOWV� �LQFOXGHV� WKH� DQDO\VLV� RI� WKH� WHFKQLFDO�RULHQWDWLRQ���� 7KH�LPSDFW�RQ�WKH�WHFKQLFDO�FDSDELOLWLHV��� 7KH�LPSDFW�RQ�WKH�ILUP¶V�GHYHORSPHQW�LQ�WKH�PDUNHW��� 7KH�LPSDFW�RQ�WKH�LQWHUQDO�GHYHORSPHQW�RI�WKH�ILUP
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7KH� DQDO\VLV� RI� WKH� WHFKQLFDO� REMHFWLYHV� DQG� UHVXOWV �LQFOXGLQJ� WKH� DQDO\VLV� RI� WKH�WHFKQLFDO� RULHQWDWLRQ�� KLJKOLJKWV�� RQ� RQH� KDQG�� WKH� WHFKQLFDO� LQQRYDWLRQV� JHQHUDWHG� E\�WKH� SURMHFWV� OLNH� IRU� H[DPSOH� QHZ� SURGXFWV�� QHZ� SURGXFWLRQ� SURFHVVHV�� SDWHQWV� DQG�PRGHOV�� SURWRW\SHV� HWF��2Q� WKH� RWKHU� KDQG�� LQFOXGHV� WKH� DQDO\VLV� RI� WKH� RULHQWDWLRQ� RI�SXEOLFO\� IXQGHG� SURMHFWV�� VWXG\LQJ� WKH� W\SH� DQG� QRYHOW\� RI� WKH� LQQRYDWLRQV�� WKH�WHFKQRORJLFDO�ILHOGV�RU�FRPSOH[LW\�RI�WKH�SURMHFWV�HWF�
7KH�LPSDFW�RQ�WKH�WHFKQLFDO�FDSDELOLWLHV UHIHUV�WR�WKH�OHDUQLQJ�SURFHVV�WKDW�LPSOLHV�WKH�GLVSODFHPHQW� RI� WKH� WHFKQLFDO� IURQWLHU� RI� WKH� ILUPV�� $V� ZLOO� EH� H[SODLQHG� LQ� WKH� QH[W�FKDSWHU�� VXFK� D� OHDUQLQJ� SURFHVV� LV� QRUPDOO\� QRW� WKH� PDLQ� REMHFWLYH� RI� WKH� SXEOLFO\�IXQGHG� 5	'� SURMHFWV�� $OWKRXJK� WKH� LPSURYHPHQW� RI� WKH� WHFKQRORJLFDO� FDSDELOLWLHV� LV�FRQVLGHUHG�DV�D�GHULYHG�HIIHFW�LW�FRXOG�EH�D�YHU\�LPSRUWDQW�UHVXOW�RI�WKH�SURMHFWV�
7KH�LPSDFW�RQ�WKH�ILUP¶V�GHYHORSPHQW�LQ�WKH�PDUNHW �FRPSHWLWLYH�SRVLWLRQ��FRQYHUVLRQ�RI� WKH� LQQRYDWLRQV� LQ�SURGXFWV�� LQFUHDVH�RI�VDOHV�HWF��� LV�D�YHU\�LPSRUWDQW�DVSHFW�RI� WKH�LPSDFW� RI� SXEOLFO\� IXQGHG� SURMHFWV�� 7KH� PDLQ� REMHFWLYH� RI� SXEOLF� SROLFLHV� LV� WKH�LPSURYHPHQW� RI� WKH� VRFLDO� ZHOIDUH�� 7KH� WHFKQRORJ\� SROLF\� WULHV� WR� DFKLHYH� VXFK�LPSURYHPHQW�JHQHUDWLQJ�D� WHFKQLFDO�DGYDQFH� LQ�EHQHILW� IRU� WKH�SURGXFWLRQ� V\VWHP�DV�D�ZKROH� DQG� VXFK� EHQHILW� FDQ� RQO\� EH� UHDFKHG� LI� WKH� LQQRYDWLRQV� DUH� DYDLODEOH� RQ� WKH�PDUNHW��6R�LW�KDV�WR�EH�FOHDU�WKDW�WKH�FRQYHUVLRQ�RI�WKH�WHFKQLFDO�UHVXOWV�LQ�SURGXFWV�DQG�WKHLU�LQWURGXFWLRQ�RQ�WKH�PDUNHWV�LV�DV�LPSRUWDQW�DV�WKH�WHFKQLFDO�UHVXOWV�RQ�LW�VHOI�
7KH�LPSDFW�RQ�WKH�LQWHUQDO�GHYHORSPHQW UHIHUV�WR�LPSURYHPHQW�RI�WKH�ILUP¶V�HIILFLHQF\�UHIOHFWHG�E\�FRVW�UHGXFWLRQ��PHFKDQLVDWLRQ�DQG�DXWRPDWLVDWLRQ��GLPLQLVKPHQW�RI�LQSXWV��LPSURYHPHQW� RI� WKH� SURGXFWLYLW\� HWF��� %XW� DOVR� LQFOXGHV� WKH� SURMHFW¶V� LPSDFW� RQ� WKH�ILUP¶V�JHQHUDO�VLWXDWLRQ�OLNH��IRU�H[DPSOH��WKH�LPSURYHPHQW�RI�JHQHUDO�SURILWDELOLW\�DQG�HIILFLHQF\� RU� QXPEHU� RI� HPSOR\HHV� IRU� 5	'��$OWKRXJK� VRPH� RI� WKHVH� DVSHFWV� RI� WKH�LPSDFW�FDQ�EH�FRQVLGHUHG�DV�D�SDUW�RI�WKH�WHFKQLFDO�REMHFWLYHV�RI�D�SURMHFW�,�GHFLGHG�WR�VWXG\� WKHP� DSDUW�� ,W� KDV� WR� EH� UHPLQGHG� WKDW� WKLV� WD[RQRP\� LV� EDVHG� RQ� YDULDEOHV� DQG�LQGLFDWRUV� IRXQG� LQ� D� OLPLWHG� QXPEHU� RI� VWXGLHV� DQG LV� QRW� D� SURGXFW� RI� D� WKHRUHWLFDO�H[HUFLVH�WR�GHILQH�D�FODVVLILFDWLRQ�ZLWK�H[FOXGLQJ�DQG�WRWDOO\�GLIIHUHQW�JURXSV��7KLV�IDFW�H[SODLQV�ZK\�WKH�IRXU�LQGLFDWRUV�DUH�QRW�WRWDOO\�H[FOXVLYH�EXW�HDFK�RI�WKHP�XQGHUOLQHV�D�GLIIHUHQW�DVSHFW�
)RU�H[DPSOH�WKH�FRVW�UHGXFWLRQ�DQG�WKH�LPSDFW�DQG�WKH�GHYHORSPHQW�RU�LPSURYHPHQW�RI�SURGXFWLRQ�SURFHVVHV�DUH�QRW�H[FOXVLYH�EXW�FDQ�EH�VHHQ�DV� WZR�GLIIHUHQW�DSSURDFKHV� WR�VWXG\�WKH�LPSDFW�RI�WKH�SURMHFWV��7R�FODULI\�WKH�GLIIHUHQW�DSSURDFKHV�ZH�FRXOG�VXVSHFW�RQ�RQH�KDQG�WKDW�WKH�PDLQ�REMHFWLYH�RI�WKH�LQQRYDWLRQ�SURMHFW�LV�FRVW�UHGXFWLRQ��,Q�WKLV�FDVH�WKLV� DLP� FDQ� EH� UHDFKHG� E\� WKH� PRGLILFDWLRQ� RI� WKH� SURGXFWLRQ� V\VWHP� RU� E\� RWKHU�FKDQJHV�LQ�WKH�SURGXFWLRQ�V\VWHP�OLNH�FKHDSHU�PDWHULDOV�RU�ORZHU�ORDQV�HWF��2Q�WKH�RWKHU�KDQG�LW�FDQ�EH�VXVSHFWHG�WKDW�WKH�PDLQ�REMHFWLYH�LV�WR�GHYHORS�D�QHZ�SURGXFWLRQ�SURFHVV�LQ�ZKLFK�WKH�FRVW�UHGXFWLRQ� LV� MXVW�RQH�RI� WKH�DGYDQWDJHV��2WKHU�DGYDQWDJHV�RU�DLPV�RI�VXFK� QHZ� SURFHVV� FDQ� EH� WKH� LPSURYHPHQW� RI� WKH� IOH[LELOLW\�� PHFKDQLVDWLRQ� RI� WKH�SURGXFWLRQ�� RU� LQFOXGLQJ� VXFK� QHZ�SURFHVVHV� FDQ�EH� DLPHG�DW� WKH� LQWURGXFWLRQ�RI�QHZ�SURGXFWV��,W�KDV�WR�EH�FOHDU�WKDW�WKH�LQWURGXFWLRQ�RI�QHZ�SURGXFW�RU�SURFHVVHV�LPSOLHV��LQ�PRVW�FDVHV�� WKH�GHYHORSPHQW� VLPXOWDQHRXVO\�RI�D�QHZ�SURGXFWLRQ�SURFHVV�� ,Q� WKLV�FDVH�FRVW�UHGXFWLRQ�LV�RQO\�RQH�RI�WKH�PXOWLSOH�IDFHWV�WKDW�KDV�WR�WDNH�LQ�DFFRXQW�DQG�LVQ¶W�DQ�DLP�RQ�LWVHOI�
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$�SDUWLFXODU�ZD\�WR�FRPSDUH�WKH�HIILFLHQF\�RI�WKH�SXEOLFO\��IXQGHG�5	'�DFWLYLWLHV�DQG�WKH� SULYDWHO\� ILQDQFHG� 5	'� DFWLYLWLHV� LV� WKH� FRPSDULVRQ� RI� WKH� ILUP¶V� HFRQRPLF�GHYHORSPHQW��$�EURDG�QXPEHU�RI�VWXGLHV�GLG�FRPSDUH�WKH�SURILWV�RU�WKH�SURGXFWLYLW\�RI�WKH� ILUPV� WKDW� KDG� WDNHQ� DGYDQWDJH� RI� WKH� SXEOLF� IXQGV� IRU� 5	'� ZLWK� WKH� VDPH�FKDUDFWHULVWLFV�RI�D�JURXS�RI�ILUPV�WKDW�GLG�QRW�UHFHLYHG�SXEOLF�IXQGV��,Q� WKH�VDPH�ZD\�WKH\�DOVR�VWXGLHG�WKH�H[WHUQDOLWLHV�JHQHUDWHG�E\�WKH�ILUPV���
$� ODUJH� QXPEHU� RI� VWXGLHV� LQGLFDWHV� WKDW� WKH� SURMHFWV� ILQDQFHG� E\� SXEOLF� IXQGV� KDG�DOPRVW� QR� HIIHFW� RQ� WKH� HFRQRPLF� LQFUHDVH� RU� SURGXFWLYLW\� RI� WKH� ILUPV� ZKLOH� WKH�SULYDWHO\�IXQGHG�SURMHFWV�GLG�KDYH�D�FOHDU�SRVLWLYH�HIIHFW�RQ�WKH�HFRQRPLF�JURZWK�RI�WKH�ILUPV��/HRQDUG����������7HUOHFN\M������������D������E��$OOHQ�HW�DO���������(WWOLH��������*ULOLFKHV�/LFKWHQEHUJ��������*ULOLFKHV��������/LFKWHQEHUJ�6LHJHO���������DOWKRXJK�VRPH�RI� WKRVH� VWXGLHV� GLG GLVWLQJXLVK� WKRVH� UHVXOWV��7KH�JHQHUDO� SUREOHP�RI� WKRVH� VWXGLHV� LV�WKDW�PRVW� RI� WKHP�GLG� QRW� WDNH� LQ� DFFRXQW� WKH� GLIIHUHQFHV� EHWZHHQ� WKH� W\SHV� RI�5	'�ILQDQFHG� E\� WKH� JRYHUQPHQW� DQG� E\� SULYDWH� LQYHVWRUV�� 7KH� SXEOLF� DGPLQLVWUDWLRQ� LV�ILQDQFLQJ�PRUH�EDVLF�5	'��KLJK�ULVN�DFWLYLWLHV�LQ�NH\�VHFWRUV�RU�LPSRUWDQW�WHFKQRORJLFDO�ILHOGV�ZKLFK� LQIOXHQFH� WKH� HFRQRPLF� JURZWK�PRUH� LQGLUHFWO\� DQG� RQ� ORQJ� WHUP� �/LQN��������*ULOLFKHV��������6LHJHO��������5HLVV�������&DSURQ���������
7KH�REMHFWLYHV�RI�WKH�SXEOLF�5	'��3UHVWLJH�DQG�GHIHQFH��DQG�LWV�W\SH�RI�DFWLYLWLHV��ORQJ�WHUP�EDVLF�5	'��FRXOG� LQIOXHQFH� WKH�UHVXOWV� IRXQG� LQ�PRVW�RI� WKH�VWXGLHV��7KH�SULYDWH�LQYHVWPHQWV�DUH�JXLGHG�E\� WKH�PDUNHW��SURILW�PD[LPLVLQJ��DQG� LI� WKHUH�DUH�QR�H[SHFWHG�EHQHILWV�RU�WKH�ULVNV�VHHP�WRR�KLJK�WKH\�GR�QRW�LQYHVW��6RPH�VWXGLHV��WDNLQJ�LQ�DFFRXQW�WKHVH�DVSHFWV� GLG�QRW�ILQG�HYLGHQFH�DW�DOO� WKDW�SURGXFWLYLW\�RI�SXEOLFO\�IXQGHG�5	'�LV�OHVV� WKDQ� WKDW� RI� SULYDWHO\� ILQDQFHG�5	'� �*ULOLFKHV�� ������&XQpR�� �������$� VWXG\� RI�5HLVV��������GLG�ILQG�VRPH�GLIIHUHQFHV�EXW�LQGLFDWHG�WKDW�WKH\�ZHUH�YHU\�VPDOO��
��� 7HFKQRORJLFDO� DQG� FRPPHUFLDO� LPSDFW� RI� SXEOLFO\� IXQGHG� 5	'�SURMHFWV��D�UHYLHZ�RI�H[LVWLQJ�HYDOXDWLRQ�VWXGLHV�
����� 7HFKQRORJLFDO�REMHFWLYHV�DQG�UHVXOWV�DQG�JRDO�DFKLHYHPHQW
0RVW� RI� WKH� UHYLVHG� VWXGLHV� DQDO\VHG� WKH� RULHQWDWLRQ� RI� WKH� SXEOLFO\� ILQDQFHG� 5	'�DFWLYLWLHV�� )RU� WKH� FRQFHSWXDOLVDWLRQ� RI� WKH� RULHQWDWLRQ� RI� WKH� SURMHFWV� KDV�EHHQ�XVHG�D�EURDG� QXPEHU� RI� LQGLFDWRUV� DQG� YDULDEOHV� OLNH� WKH� FRPSOH[LW\� RI� WKH� SURMHFW��WHFKQRORJLFDO� ILHOG�� GHYHORSPHQW� YHUVXV� LPSURYHPHQW� RI� QHZ� SURGXFWV� RU� SURFHVVHV��LQFUHPHQWDO�YHUVXV�UDGLFDO�LQQRYDWLRQ��QRYHOW\�RI�WKH�UHVXOWV��QHZ�IRU�WKH�ILUPV��VHFWRU�RU�HFRQRP\�DV� D�ZKROH��QHZ� IRU� WKH� UHJLRQ�� FRXQWU\�RU� IRU� WKH�ZRUOG���6RPH�VWXGLHV�GLG�SRLQW�RXW�LI�WKH�ILUP�HQWHUV�LQ�D�QHZ�WHFKQRORJLFDO�ILHOG��LI�WKH\�XVHG�QHZ�PDWHULDOV�RU�LI�
�� /HRQDUG��������7HUOHFN\M������������D������E��*ULOLFKHV������D��������/HY\�7HUOHFN\M��������������*ULOLFKHV�/LFKWHQEHUJ��������5HLVV��������/LFKWHQEHUJ�6LHJHO��������� 7KLV� VWXG\� DQDO\VHV� WKH� HFRQRPLF� JURZWK� LQ� GLIIHUHQW� LQGXVWULDO� VHFWRU�� 3RLQWLQJ� RXW� WKDW� WKH�SURGXFWLYLW\� JURZWK� LV� ORZHU� LQ� WKH� GHIHQFH� DQG� DHURVSDFH� VHFWRU�� EHLQJ� DUHDV�ZLWK� D� KLJK� OHYHO� RI�SXEOLF�VXSSRUW��/HRQDUG�LQGLFDWHV�WKDW�WKLV�LV�D�UHVXOW�RI�WKH�ODFN�RI�PDUNHW�SUHVVXUH�LQ�WKHVH�VHFWRUV�
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WKH� SURMHFW� LPSOLHV� QHZ� WHFKQRORJLHV� RU� NQRZOHGJH� QRW� DYDLODEOH� LQ� WKH� ILUP��$OPRVW�QRQH�RI� VWXGLHV� DQDO\VLV� LI� WKH� WHFKQRORJLFDO�RULHQWDWLRQ�KDV�EHHQ�FKDQJHG�DQG� LI� VXFK�FKDQJH� LV� D� FRQVHTXHQFH� RI� WKH� SXEOLF� VXSSRUW� RU� D� QRUPDO� EHKDYLRXU� LQGXFHG� E\� WKH�FKDQJLQJ�HFRQRPLF�DQG�WHFKQRORJLFDO�FLUFXPVWDQFHV��7KH�LQIOXHQFH�RI�WKH�SXEOLF�DLG�LQ�WKH� UH�RULHQWDWLRQ� RI� WKH� ILUP� LV� RQO\� DQDO\VHG�RQ� D�PDUJLQDO�ZD\��6RPH�FDVH� VWXGLHV��DQDO\VHG� LQ� WKLV� WKHVLV��GLG� VWXG\� WKLV� VXEMHFW�E\�D�YHU\�JHQHUDO�TXHVWLRQ�� EXW�QRQH�RI�WKHP�VWXGLHG�WKLV�PDWWHU�H[KDXVWHGO\�
$V� FDQ� EH� VHHQ� LQ� 7DEOH� � WKH� HYDOXDWLRQ� VWXGLHV� PDGH� D� EURDG� DQDO\VHV� RI� WKH�WHFKQRORJLFDO�LPSDFW�RI�WKH�SURMHFWV�DQG�XVHG�D�ODUJH�QXPEHU�RI�LQGLFDWRUV�DQG�YDULDEOHV�WR�PHDVXUH�LW��

�� )RU�H[DPSOH��WKH�SXEOLF�VXSSRUW�GLG�VHUYH�WR�GHFLGH�ZKLFK�SDUWLFXODU�NLQG�RI�5	'�ZDV�FDUULHG�RXW"�
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7DEOH��� 7HFKQRORJLFDO�REMHFWLYHV�DQG�UHVXOWV
&DVH�� &DVH�� &DVH�� &DVH�� &DVH�� &DVH�� &DVH�� &DVH����� 7HFKQRORJLFDO�2EMHFWLYHV'HYHORSPHQW�RI�QHZ�SURGXFWV��SURFHVVHV�RU�VHUYLFHV 
'LIIHUHQWLDWLRQ�RI�WKH�SURGXFW�SDOHWWH 
'HYHORSPHQW�RI�QHZ�SURGXFWV 
 
 
'HYHORSPHQW�RI�QHZ�SURFHVVHV� 
 
 
,PSURYHPHQW�RI�H[LVWLQJ�SURGXFWV� 
 
 
,PSURYHPHQW�RI�H[LVWLQJ�SURFHVVHV� 
 
 
$GDSWDWLRQ�RI�DFTXLUHG�WHFKQRORJLHV 
,PSURYHPHQW�RI�TXDOLW\� 
 
 
 
,PSURYHPHQW�RI�WKH�GHVLJQ����DVSHFWV� 
 
$GDSWDWLRQ�WR�QHZ�LQWHUQDWLRQDO�TXDOLW\�QRUPV� 
$GDSWDWLRQ�WR�FKDQJHV�LQ�WKH�GHPDQG�VLGH� 
$GDSWDWLRQ�RI�WKH�SURGXFW�WR�QHZ�QRUPV�RU�VWDQGDUGV� 
6DWLVIDFWLRQ�RI�VSHFLILF�GHPDQG�RI�FOLHQWV 
��� 7HFKQRORJLFDO�5HVXOWV�,PSURYHPHQW�RU�GHYHORSPHQW�RI�QHZ�SURFHVVHV�RU�SURGXFWV� 
'HYHORSPHQW�RI�QHZ�SURGXFWV 
 
 
 
 
'HYHORSPHQW�RI�QHZ�SURFHVVHV� 
 
 
,PSURYHPHQW�RI�H[LVWLQJ�SURGXFWV� 
 
 
,PSURYHPHQW�RI�H[LVWLQJ�SURFHVVHV� 
 
$FFHVV�WR�QHZ�DSSOLFDWLRQV 
$GDSWDWLRQ�RI�DFTXLUHG�WHFKQRORJLHV 
 
,PSURYHPHQW�RI�TXDOLW\� 
 
 
,PSURYHPHQW�RI�WKH�GHVLJQ� 
$GDSWDWLRQ�WR�QHZ�LQWHUQDWLRQDO�TXDOLW\�QRUPV� 
$GDSWDWLRQ�WR�FKDQJHV�LQ�WKH�GHPDQG�VLGH� 
1HZ�GHVLJQ� 
,PSURYHPHQW� RI� WKH� SHUIRUPDQFH� RU� SRVVLELOLWLHV� RI� WKH�SURGXFW 
 


6XEVWLWXWLRQ�RI�H[WHUQDO�WHFKQRORJLHV� 
$GDSWDWLRQ�RI�WKH�SURGXFWV�GHPDQGHG�E\�FOLHQWV�'HJUHH� RI� JRDO� DFKLHYHPHQW� �LQ� �� RU� E\� JHQHUDO�LQGLFDWLRQ�� ����� DOWR �� DOWR �����
6RXUFH��2ZQ�HODERUDWLRQ�EDVHG�RQ�)RQWHOD�HW�DO��������&DVH�����0ROHUR�%XHVD�� ����D��&DVH�����,(6(��������&DVH������%XHVD�0ROHUR��������&DVH�����.XOLFNH�HW�DO���������&DVH�����0H\HU �.UDKPHU��������&DVH�����%HFKHU�HW�DO���������&DVH�����6LHJHUW�HW�DO���������&DVH����
7KH�UHVXOWV�RI�WKH�HYDOXDWLRQ�VWXGLHV�SRLQWHG�RXW�WKDW�WKH�PRVW�YDOXHG�REMHFWLYH�ZDV�WKH�GHYHORSPHQW� RI� QHZ� SURGXFWV� RU� SURFHVVHV� DQG� WKH� SURGXFW� GLYHUVLILFDWLRQ� �6LHJHUW�������� %HFKHU� HW� DO��� ������ ,(6(�� ������ %XHVD�0ROHUR�� ������ 0ROHUR�%XHVD�� ������.XOLFNH�HW�DO����������7KH�SUREOHP�LV�WKDW�VXFK�RULHQWDWLRQ�FDQ�EH�WKH�UHVXOW�HLWKHU�RI�WKH�LQQRYDWLYH�VWUDWHJ\�RI�WKH�ILUPV�RU�RI�WKH�FULWHULD�IRU�WKH�DSSOLFDWLRQ�DQG�VHOHFWLRQ�RI�WKH�SURMHFWV� E\� WKH� SXEOLF� DJHQFLHV UHVSRQVLEOH� IRU� WKH� DLG� SURJUDPPHV�� ,W� VRXQGV� ORJLFDO�WKDW� PRVW� RI� WKH� SXEOLFO\� VXSSRUW� SURJUDPPHV� DUH� VHOHFWLQJ� WKH� SURMHFWV� ZLWK� D� KLJK�LQQRYDWLYH� OHYHOV� ZKLOH� WKH� SRVVLEOH� FRVW� UHGXFWLRQ� RI� WKH� SURMHFWV� LV� QRW� DOZD\V� DQ�LPSRUWDQW�FULWHULD�RI�WKH�VHOHFWLRQ�PHFKDQLVP�
$Q\ZD\� LW� VHHPV� WKDW� WKH� EHQHILWHG� ILUPV� KDYH�� LQ� JHQHUDO�� D� VWUDWHJ\� EDVHG� RQ�LQQRYDWLRQ��,Q�WKH�FDVH�RI�WKH�&'7,�ILUPV�D�VWXG\�RI�+HLMV��������PDGH�FOHDU�WKDW�ZLWKLQ�D�JURXS�RI�LQQRYDWLYH�ILUPV��WKH�PRVW�LQQRYDWLYH�RQHV�DUH�SDUWLFLSDWLQJ�PRUH�IUHTXHQWO\�LQ�WKH�SXEOLF�DLG�SURJUDPPHV��WKDQ�WKH�ILUPV�ZLWK�D�OHVV�DUWLFXODWHG�LQQRYDWLYH�DWWLWXGH��0RUHRYHU� WKH� ,$,)�&'7,�TXHVWLRQQDLUH� LQGLFDWHV� WKDW� WKH� &'7,� ILUPV� FRQVLGHU� WKH�
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TXDOLW\�RI� WKHLU�SURGXFWV�DQG� WKHLU� LQQRYDWLYH� OHYHO�DV�EHWWHU� WKDQ� WKRVH�RI� WKH�QDWLRQDO�DQG�LQWHUQDWLRQDO�FRPSHWLWRUV��$W�WKH�VDPH�WLPH�WKH\�LQGLFDWHV�WKDW�WKH�OHYHO�RI�WKH�SULFH�RI�WKHLU�SURGXFWV�DUH�PXFK�PRUH�FORVH�WR�WKH�DYHUDJH�OHYHO��0ROHUR�%XHVD������D���$OVR�WKH�VWXG\�RI�,(6(� �������LQGLFDWHV�WKDW� WKH�&'7,�ILUPV�DUH FRQVLGHULQJ�WKH�LQQRYDWLRQ�DV� DQ� LQWHJUDO� DQG� LPSRUWDQW� DVSHFW� RI� WKHLU� JOREDO� VWUDWHJ\� DOWKRXJK� WKH� SULFH�FRPSHWLWLRQ�GR�DFFRPSDQ\�LW��
$�ODUJH�QXPEHU�RI�VWXGLHV�H[LVW�WKDW�DQDO\VHG�WKH�WHFKQRORJLFDO�LPSDFW�LQ�D�TXDQWLWDWLYH�ZD\�� OLNH� IRU� H[DPSOH� WKH�QXPEHU�RI�SDWHQWV�JHQHUDWHG�HQ� WKH�SURMHFWV�� WKH�SURWRW\SHV�GHYHORSHG��WKH�LQFUHDVH�RI�5	'�HPSOR\HHV��VDOHV�RU�5	'�H[SHQGLWXUHV��,Q�UHODWLRQ�ZLWK�WKH�DQDO\VLV�RI� WKRVH� UHVXOWV�±LQFOXGLQJ� WKH� WHFKQLFDO�DQG�FRPPHUFLDO� LPSDFW� LW�KDV�WR�EH�SRLQWHG�RXW�WKDW�PRVW VWXGLHV�RQO\�HQXPHUDWH�WKHP�DQG�GLG�QRW�VWXG\�WLOO�ZKLFK�SRLQW�WKH\�ZHUH�SXUVXHG��7KH� ODFN�RI� VXFK� LQIRUPDWLRQ� WKDW�FRXOG�VHUYH�DV�D� UHIHUHQFH�SRLQW�DUH� IUHTXHQW� LQ� PRVW� RI� WKH� FDVH� VWXGLHV�� ,Q� WKLV� ZD\� WKH� HYDOXDWLRQ� RI� WKH� UHVXOWV� LV�OLPLWHG� WR� D� GHVFULSWLYH� HQXPHUDWLRQ� DQG� FRXOG� LPSHGH� WKH� DQDO\VLV� RI� WKH� JRDO�DFKLHYHPHQW�
7KLV�PHWKRGRORJLFDO�SUREOHP�FDQ�FODULILHG�E\�WKH�H[DPSOH�RI�SDWHQWV��7KH�JHQHUDWLRQ�RI�RQH� RU�PRUH� SDWHQWV� GR� QRW� RIIHU� LQGLFDWLRQV� DERXW� WKH� HFRQRPLF� LPSRUWDQFH� ±IRU� WKH�ILUP�RU�LQ�WHUPV�RI�VRFLDO�ZHOIDUH���7KH�YDOXH�RU�LPSRUWDQFH�RI�D�SDWHQW�GHSHQGV�RQ�LWV�FRQYHUVLRQ�RU�DSSOLFDWLRQ� LQ�SURGXFWV��%HVLGHV� WKHUH�H[LVWV�VHYHUDO� IRUPV�RI�SURWHFWLQJ�WKH� LQYHQWLRQV� DQG� WKHUH� DUH� VHFWRUV� WKDW� DOPRVW� GR� QRW� XVH� WKH� SDWHQW� V\VWHP�ZKLFK�LPSOLHV WKDW�WKH�ODFN�RI�DEVHQFH�RI�SDWHQWV�LVQ¶W�D�JRRG�PHDVXUHPHQW�IRU�VXFFHVV�RI�WKH�SURMHFWV�� $Q� RWKHU� H[DPSOH� FRXOG� EH� WKH� LQFUHDVH� ±RU� ODFN� RI� LQFUHDVH� RI� VDOHV��(VSHFLDOO\�ZKHQ�WKH�SURMHFW�LV�DLPHG�DW�WKH�LPSURYHPHQW�RI�D�SURGXFW��,W�FRXOG�EH�WKDW�VXFK� D� SURMHFW� WKDW� GRHV� QRW� JHQHUDWH� DQ� LQFUHDVH� RI� VDOHV� EXW� GRHV� DYRLG� WKH� ORVH� RI�PDUNHW�VHJPHQWV�DQG�D�GHFUHDVH�RI�VDOHV��,W�ZRXOG�QRW�EH�FRUUHFW�WR�FRPSDUH�WKH�JURZWK�RI� VDOHV� RI� D� SURMHFW� DLPHG� RQ� WKH� LQFUHDVH� RI�PDUNHW� TXRWHV� ZLWK� WKRVH� RI� D� SURMHFW�LQLWLDWHG�IURP�WKH�GHIHQVLYH�DWWLWXGH��
7KH�QXPEHU�RI�SDWHQWV�RU�RWKHU�DEVROXWH� LQGLFDWRUV�DUH�HYHQ�ZRUVH� LI� WKH\�DUH�XVHG� WR�FRPSDUH�VHFWRUV�RU�LQFOXGH�GLIIHUHQW�W\SHV�RI�ILUPV�RI�WKH�VDPH�VHFWRU��6HFWRUV�GR�GLIIHU�LQ�WKHLU�ZD\�RI�SURWHFWLQJ�WKHLU�LQQRYDWLRQV��%XW�HYHQ�ZLWKLQ�WKH�VDPH�VHFWRU�ILUP¶V�KDYH�GLIIHUHQW� VWUDWHJLHV� WR� SURWHFW� WKHLU� LQYHQWLRQV���� 7KH� PRVW� LQQRYDWLYH� ILUPV� ZKRVH�VWUDWHJ\� LV� EDVHG� RQ� WHFKQLFDO� DGYDQFHV� DQG� TXDOLW\� GR� SURWHFW� EHWWHU� WKHLU� UHVXOWV� EXW�WKRVH� ILUPV�ZKR¶V� VWUDWHJ\� LV� EDVHG�RQ� IROORZLQJ� WKH� OHDGHU� DUH� OHVV�SURQHG� WR�GHIHQG�WKHLU��PRVW�LQFUHPHQWDO��LQQRYDWLRQ��
$�VXUYH\�GHVLJQHG�IRU�D�HYDOXDWLRQ�VWXG\�VKRXOG�LQFOXGH�UHIHUHQFH�SRLQWV� WR�EH�DEOH�WR�DQDO\VH� LI� WKH� SURMHFW� ZDV� GHYHORSHG� VXFFHVVIXOO\� RU� LI� WKH\� IDLOHG� LQ� WKHLU� JRDO�DFKLHYHPHQW��8QIRUWXQDWHO\�PRVW�RI� WKH� VWXGLHV�GLG�DQDO\VH� WKH�JRDO� DFKLHYHPHQW� LQ�D�YHU\�JOREDO�ZD\�XVLQJ� VRPH�JHQHUDO� TXHVWLRQV� WKDW�GR�QRW�RIIHU� WKH�SRVVLELOLW\� IRU� WKH�ILUPV�WR�GLVWLQJXLVK�WKHLU�DQVZHUV��0RVW�DQDO\VHV�DUH�EDVHG�RQ�GLUHFW�JHQHUDO�TXHVWLRQV��
�� 7KH�&'7,�,$,)�TXHVWLRQQDLUH� GLG� SRLQW� RXW� WKDW� WKH� SKDUPDFHXWLFDO� VHFWRU� LV� WKH� RQH� LQ� ZKLFK� WKH�ILUPV� YDOXH� WKH� SDWHQWV� DV�PHFKDQLVP� WR� SURWHFW� LQYHQWLRQV� DV� LQ� QR� RWKHU� VHFWRU�� %XW� HYHQ� LQ� WKLV�VHFWRU�D�����RI�WKH�ILUPV�WKDW�DUH�GRLQJ�&'7,�SURMHFWV�FRQVLGHUV�WKH�SDWHQWV�DV�QRW�LPSRUWDQW�DW�DOO��:KLOH�LQ�WKH�PHDQWLPH�D�����FRQVLGHUV�DW�DV�LPSRUWDQW�DQG�����FRQVLGHUV�WKH�SDWHQW�V\VWHP�DV�YHU\�LPSRUWDQW�
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IRU� H[DPSOH�� GLG� \RXU� ILUP� UHDFKHG� WKH� REMHFWLYHV�� :LWKRXW� VSHFLI\LQJ� WKH� H[DFW�REMHFWLYHV� RU� JLYH� WKH� RSSRUWXQLW\� WR� GLVWLQJXLVK� WKH� DQVZHU�� 6RPH� VWXGLHV� GLG� RQO\�JLYLQJ� WKH�RSSRUWXQLW\� WR�DQVZHU�\HV� RU�QR��7KLV�NLQG�RI�PHWKRGRORJLFDO�SUREOHPV�DUH�HVSHFLDOO\�LPSRUWDQW�IRU�WKLV�NLQG�RI�TXHVWLRQV��)LUPV�RU�PDQDJHUV�DUH�SURQHG�WR�VD\�\HV�EHFDXVH� QR� WR� WKHP� LV� OLNH� WR� DGPLW� D� WRWDO� IDLOXUH��%HVLGHV� WKDW�PRVW� RI� WKH� ILUPV� GR�UHDFK� VRPH� RI� WKHLU� JRDOV� DOWKRXJK� QRW� DOZD\V� DOO� RI� WKHP��0RVW� RI� WKH� WLPHV� RQ� WKHPRPHQW� WR� LQLWLDWH� WKH� UHVHDUFKHUV� DUH� YHU\� RSWLPLVWLF� DQG� GR� SXUVXH� REMHFWLYHV�H[WUHPHO\�GLIILFXOW�WR�UHDFK��,Q�P\�RSLQLRQ�DQ�HYDOXDWLRQ�VWXG\�VKRXOG�LQFOXGH�TXHVWLRQV�DERXW� WKH� JRDO� DFKLHYHPHQW� RI� VHYHUDO� DVSHFWV� DQG� JLYH� WKH�RSSRUWXQLW\� WR�GLVWLQJXLVK�WKH�DQVZHU�
$V�D�ODVW�UHPDUN�DERXW�WKLV�LWHP�LW�FDQ�EH�PHQWLRQHG�WKDW�WKH�HYDOXDWLRQ�VWXGLHV�GR�SRLQW�RXW�WKDW�D�YHU\�KLJK�OHYHO�RI�JRDO�DFKLHYHPHQW��)RQWHOD�HW�DO��������0ROHUR�%XHVD���������,(6(��������EXW�PRVW�RI�WKH�VWXGLHV�GLG�QRW�DQDO\VH�WKH�FKDUDFWHULVWLF�RI�WKH�ILUPV�ZLWK�D�ORZ�RU�KLJK�OHYHO�RI�JRDO�DFKLHYHPHQW�
����� 7KH�FRPPHUFLDO�REMHFWLYHV�DQG�UHVXOWV�RI�WKH�SURMHFWV�
7KH� FDVH� VWXGLHV� GLG� XVH� D� EURDG� QXPEHU� RI� LQGLFDWRUV� RU� YDULDEOHV� WR� DQDO\VH� WKH�FRPPHUFLDO� LPSDFW� RI� WKH� SURMHFWV� RQ� WKH� ILUP� �VHH� 7DEOH� � DQG� 7DEOH ���� 7KLV� IDFW�PDNHV�GLIILFXOW�WKH�FRPSDULVRQ�RI�WKH�UHVXOWV�RI�WKH�VWXGLHV�DQG�WKH�FRUUHFW�LQWHUSUHWDWLRQ�RI�WKH�FRQFOXVLRQV��7KH�JRDO�DFKLHYHPHQW�RI WKH�REMHFWLYHV�KDV�EHHQ�DQDO\VHG�LQ�RQO\�D�IHZ� VWXGLHV� EXW� WKH� PHWKRGRORJLFDO� SUREOHPV� RI� WKRVH� DQDO\VHV� KDYH� DOUHDG\� EHHQ�FRPPHQWHG�EHIRUH��6R�LQ�WKLV�SDUW�,�ZLOO�RIIHU�RQO\�D�GHVFULSWLRQ�RI�WKH�IRXQG�LQGLFDWRUV�DQG�VRPH�EULHI�UHIHUHQFHV�DERXW�WKH�FRQFOXVLRQV�RI�WKH�VWXGLHV��
7KH�LQIOXHQFH�RQ�WKH�LQWHUQDO�GHYHORSPHQW�RI�WKH�ILUP
7KH�LQIOXHQFH�RQ�WKH�LQWHUQDO�GHYHORSPHQW�RI�WKH�ILUP�OLNH�FRXOG�EH�WKH�FRVW�UHGXFWLRQ��WKH� LPSURYHPHQW� RI� WKH� HIILFLHQF\�RU� WKH� LQFUHDVH� RI� VDOHV� DQG� HPSOR\HHV�GLGQ¶W�KDYH�EHHQ� DQDO\VHG� IUHTXHQWO\��$V� FDQ� EH� VHHQ� LQ� 7DEOH� � PRVW� RI� WKH� VWXGLHV� GLG� DQDO\VH�WKRVH�DVSHFWV�XVLQJ�YHU\�IHZ�LQGLFDWRUV��
7DEOH��� ,QWHUQDO�FRPPHUFLDO�REMHFWLYHV�DQG�UHVXOWV���

&DVH�� &DVH�� &DVH�� &DVH�� &DVH�� &DVH�� &DVH�� &DVH��
2%-(&7,9(6
��� 5DWLRQDOLVH�WKH�SURGXFWLRQ�SURFHVV5DWLRQDOLVH�WKH�SURGXFWLRQ�SURFHVV 
,PSURYHPHQW�RI�WKH�IOH[LELOLW\�RI�WKH�SURGXFWLRQ� 
1HHG�WR�PRGLI\�WKH�SURGXFWLRQ�WHFKQRORJ\ 
&RVW�UHGXFWLRQ�RI�WKH�SURGXFWLRQ�SURFHVV 
 
 

�� 7KH� VWXGLHV� GLG� QRW� DOZD\V� RIIHU� FRQFOXVLYH� LQIRUPDWLRQ� LI� WKH� DQDO\VHG� DVSHFWV�ZHUH� REMHFWLYHV� RU�UHVXOWV��7KH�FODVVLILFDWLRQ�LV�EDVHG�RQ�WKH�UHSRUWV�DQG��LI�DYDLODEOH� RQ�WKH�TXHVWLRQQDLUHV�XVHG��,I�LW�LV�FOHDU�WKDW�WKH�UHSRUW�ZDV�DVNLQJ�IRU� WKH�REMHFWLYHV�RU�PRWLYHV�RI�WKH�SURMHFW�WKH�DVSHFW�ZDV�FODVVLILHG�DV�DQ�REMHFWLYH�RI�WKH�ILUP��,I�LW�LV�FOHDU�WKDW�WKH�VWXG\�DQDO\VHV�D�UHVXOW�RU�LQ�FDVH�RI�GRXEW�WKH�HOHPHQW�LV�FODVVLILHG�DV�D�UHVXOW��



��

,QFUHDVH�RI�WKH�SURGXFWLRQ�FDSDFLW\� 
��� 6DYLQJ�RU�LQFRUSRUDWLRQ�RI�QHZ�LQSXWV�6DYLQJ�RI�LQSXWV 
6DYLQJ�RI�HQHUJ\� 
 
8VH�RI�QHZ�PDWHULDOV� 
��� 6RFLDO�DLPV�3URWHFWLRQ�RI�WKH�HQYLURQPHQW� 
 
 
,PSURYHPHQW�RI�WKH�ZRUNLQJ�FRQGLWLRQV� 
���*HQHUDO�FRPPHUFLDO�REMHFWLYHV�,QFUHDVH�HIILFLHQF\�RU�SURGXFWLYLW\ 
,PSURYHPHQW�RI�WKH�SURILWDELOLW\�5(68/76
��� 5DWLRQDOLVH�WKH�SURGXFWLRQ�SURFHVV,QFUHDVH�RI�DXWRPDWLVDWLRQ�DQG�PHFKDQLVDWLRQ� 
,PSURYHPHQW�RI�WKH�IOH[LELOLW\�RI�WKH�SURGXFWLRQ 
5HGXFWLRQ�RI�SURGXFWLRQ�WLPH� 
 
5HGXFWLRQ�RI�SURGXFWLRQ�FRVWV� 
 
 
,PSURYHPHQW�RI�WKH�RUJDQLVDWLRQ 
'LPLQLVKPHQW�RI�WKH�XVH�RI�IL[HG�FDSLWDO� 
��� ,QSXW�V8VH�RI�QHZ�PRUH�HIILFLHQW�LQSXWV 
,Q�GHFUHDVH�RI�WKH�XVH�RI�HQHUJ\ 
,Q�GHFUHDVH� RI� WKH� XVH� RI� PDWHULDOV� DQG�FRPSRQHQWV 

8VH�RI�QHZ�PDWHULDOV� 
���*HQHUDO�FRPPHUFLDO�REMHFWLYHV,QFUHDVH�RI�5	'�H[SHQGLWXUHV� 
 
,QFUHDVH�RI�5	'�SHUVRQQHO 
 
 
 
,PSURYHPHQW�RI�SURILWDELOLW\� 
 
&UHDWLRQ�RI�ZRUN 
 
5DWLRQDOLVDWLRQ�RI�WKH�ODERXU1XPEHU�RI�LQGLFDWRUV�XVHG� �� � � � � � �� �6RXUFH�� RZQ� HODERUDWLRQ� EDVHG�RQ�)RQWHOD� HW� DO������� �&DVH� ����0ROHUR�%XHVD������D� �&DVH� ���� ,(6(������� �&DVH� �����%XHVD�0ROHUR������� �&DVH� ����.XOLFNH� HW� DO�� ����� �&DVH� ����0H\HU�.UDKPHU�� ����� �&DVH�����%HFKHU� HW� DO�� ����� �&DVH� ���� 6LHJHUW� HW� DO������� �&DVH� ����7KH
�PHDQV� WKDW� WKH� VWXG\�DQDO\VHG�WKH�FRUUHVSRQGLQJ�REMHFWLYH�RU�UHVXOW�

7KH�DQDO\VHG�DVSHFWV�FDQ�EH�FODVVLILHG�LQ�IRXU�JURXSV�
x 5DWLRQDOLVH�WKH�SURGXFWLRQ�SURFHVV��IRU�H[DPSOH�E\�LPSURYHPHQW�RI�WKH�IOH[LELOLW\�RU�DFFXUDF\��MXVW�LQ�WLPH�SURGXFWLRQ��PHFKDQLVDWLRQ�DQG�DXWRPDWLVDWLRQ�x 5DWLRQDOLVDWLRQ�RI�WKH�LQSXWV��VDYLQJ�RU�LQWURGXFWLRQ�RI�QHZ�LQSXWV�x ,QWURGXFWLRQ� RI� 6RFLDO� DVSHFWV� LQ� WKH� SURGXFWLRQ� SURFHVV� �LPSURYHPHQW� RI�ZRUN�FRQGLWLRQV��HQYLURQPHQW�SURWHFWLRQ�RU�VDYLQJ�HQHUJ\�x *HQHUDO� ILUPV� REMHFWLYHV� RU� UHVXOWV� �RSWLPLVLQJ� WKH� HPSOR\PHQW�� VDOHV�� 5	'�HIIRUWV�HWF����

,Q�DOPRVW�DOO�VWXGLHV�WKH�LQGLFDWRUV�KHUH�PHQWLRQHG�ZHUH�IRXQG�LQ�VHYHUDO�LVRODWHG�SDUWV�RI�WKH�VWXG\��6R�LW�FDQ�EH�FRQFOXGHG�WKDW�QRQH�RI�WKH�VWXGLHV�DQDO\VHG�V\VWHPDWLFDOO\�WKH�LQIOXHQFH� RQ� WKH� LQWHUQDO� GHYHORSPHQW� RI� WKH� ILUP���� 7KH� GLIIHUHQFHV� LQ� LQGLFDWRUV��YDULDEOHV� DQG� WKH� SUHVHQWDWLRQ� XVHG� LQ� WKH� HYDOXDWLRQ� VWXGLHV� PDNHV� LW� LPSRVVLEOH� WR�
�� 2QO\� WKH� VWXG\� RI� )RQWHOD� HW� DOO� ������� RIIHUV� D� EURDGHU� HYDOXDWLRQ� RI� WKH� LQIOXHQFH� RQ� WKH� LQWHUQDO�GHYHORSPHQW�RI�WKH�ILUPV�
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FRPSDUH� WKH� UHVXOWV� RU� FRQFOXVLRQV� RI� WKH� GLIIHUHQW� VWXGLHV� DQG� SUHVHQW� VRPH� JHQHUDO�WHQGHQFLHV�
,QIOXHQFH�RQ�WKH�ILUP¶V�GHYHORSPHQW�LQ�WKH�PDUNHW�
0RVW� RI� WKH� LQVWUXPHQWV� RI� WKH� WHFKQRORJ\� SROLF\� DUH� IRFXVVHG� RQ� 5	'�� 6R� WKH�PHDVXUHPHQW� RI� WKH� WHFKQRORJLFDO� UHVXOWV� VKRXOG� EH� DQ� LPSRUWDQW� DVSHFW� RI� WKH�HYDOXDWLRQ� VWXGLHV�� 1HYHUWKHOHVV� WKH� DQDO\VLV� RI� KRZ� WKRVH� 5	'� HIIRUWV� DUH� EHLQJ�FRQYHUWHG� LQWR� SURGXFWV� LQWURGXFHG� LQ� WKH� PDUNHW� LVQ¶W� OHVV� LPSRUWDQW��5RWKZHOO�=HJYHOG�� ������� $V� UHIOHFWHG� LQ� 7DEOH ��� WKHUH� DUH� D� QXPEHU� RI� SRVVLEOH�FRPPHUFLDO�REMHFWLYHV�DQG�UHVXOWV�WKDW�KDYH�EHHQ�DQDO\VHG�DQG�WKH�FDVH�VWXGLHV�SRLQWHG�RXW�WKDW�WKRVH�UHVXOWV�DUH�JHQHUDOO\�VDWLVI\LQJ�
,W�KDV�WR�EH�XQGHUSLQQHG�WKDW�LQ�DOO�WKH�UHYLVHG�VWXGLHV�WKH�DQDO\VLV�RI�WKH�LQIOXHQFH�RI�WKH�SURMHFWV� RQ� WKH� PDUNHW� SRVLWLRQ� LV� DQDO\VHG� IURP� WKH� SRLQW� RI� YLHZ� RI� WKH� EHQHILWHG�ILUPV�� 7KH� DQDO\VLV� RI� WKH� SURMHFWV� RQ� WKH� SURGXFWLRQ� V\VWHP� DQG�PDUNHWV� DV� D�ZKROH�ZDVQ¶W� VWXGLHG� E\� DQ\� RI� WKH� HYDOXDWLRQ� VWXGLHV�� 7KLV� DVSHFW� FRXOG� EH� LPSRUWDQW� IRU�HYDOXDWLRQ� VWXGLHV� WR� GHWHFW� QHJDWLYH� H[WHUQDOLWLHV�� )RU� H[DPSOH� WKH� SURMHFW� RI� RQH�EHQHILWHG�ILUP�FRXOG�JHQHUDWH�WKH�H[SXOVLRQ�RI�DQ�RWKHU�ILUP�ZLWK�VLPLODU�WHFKQRORJLHV��2U�WKH�H[SDQVLRQ�RI�LQQRYDWLRQ�DFWLYLWLHV�FRXOG�JHQHUDWH�D�LQFUHDVH�RI�VDODULHV�IRU�5	'�SHUVRQQHO� IRU�DOO� WKH�ILUPV� WKDW�DUH�FRPSHWLQJ�IRU� WKH�VDPH�VFDUFH�UHVRXUFHV��EHLQJ�WKH�VPDOO�JURXS�RI�H[SHULHQFHG� UHVHDUFKHUV���6R� LW�KDV� WR�EH�XQGHUSLQQHG� WKDW� WKH�SRVLWLYH�FRPPHUFLDO�UHVXOWV�FDQ�QRW�VHUYH�DV�D�MXVWLILFDWLRQ�RI�WKH�SXEOLF�SROLF\�PHDVXUHPHQWV�LI�WKH�HIIHFW�RQ�WKH�SURGXFWLRQ�V\VWHP�DQG�PDUNHW�DV�D�ZKROH�LV�QRW�DQDO\VHG��
7DEOH �� &RPPHUFLDO�REMHFWLYHV�DQG�UHVXOWV�IRU�WKH�PDUNHW�

&DVH�� &DVH�� &DVH�� &DVH�� &DVH�� &DVH�� &DVH�� &DVH��2%-(&7,9(6�2)�7+(�),506� ,1�5(/$7,21 72�7+(�0$5.(7�'LIIHUHQWLDWLRQ�RI�SURGXFWV1HZ�RSSRUWXQLWLHV�IRU�RQ�WKH�PDUNHW� 
2SHQLQJ�RI�QHZ�PDUNHWV��JHRJUDSKLFDO�� 
2SHQLQJ�RI�QHZ�PDUNHWV��SURGXFWV� 
,PSURYHPHQW� RU� PDLQWHQDQFH� RI� WKH�FRPPHUFLDO� SRVLWLRQ�LQ�UHODWLRQ�ZLWK�FRPSHWLWRUV��LQ�JHQHUDO� 
 
 
,PSURYHPHQW� RU� PDLQWHQDQFH� RI� WKH� FRPPHUFLDO� SRVLWLRQ�LQ�UHODWLRQ�ZLWK�FRPSHWLWRUV��QDWLRQDO� 
 
 
,PSURYHPHQW� RU� PDLQWHQDQFH� RI� WKH� FRPPHUFLDO� SRVLWLRQ�LQ�UHODWLRQ�ZLWK�FRPSHWLWRUV��LQWHUQDWLRQDO� 
 
5(68/76�2)�7+(�),506 ,1�5(/$7,21�72�7+(�0$5.(72SHQLQJ�RI�QHZ�PDUNHWV��JHRJUDSKLFDO�� 
2SHQLQJ�RI�QHZ�PDUNHWV��SURGXFWV� 
,PSURYHPHQW� RU� PDLQWHQDQFH� RI� WKH� FRPPHUFLDO� SRVLWLRQ�LQ�UHODWLRQ�ZLWK�FRPSHWLWRUV��LQ�JHQHUDO� 
 
 
,PSURYHPHQW� RU� PDLQWHQDQFH� RI� WKH� FRPPHUFLDO� SRVLWLRQ�LQ�UHODWLRQ�ZLWK�FRPSHWLWRUV��QDWLRQDO� 
 
,PSURYHPHQW� RU� PDLQWHQDQFH� RI� WKH� FRPPHUFLDO� SRVLWLRQ�LQ�UHODWLRQ�ZLWK�FRPSHWLWRUV��LQWHUQDWLRQDO� 
 
'LIIHUHQWLDWLRQ�RI�SURGXFWV6XFFHVVIXO�LQWURGXFWLRQ�LQ�WKH�PDUNHW�RI�QHZ�SURGXFWV� 
 
,PSRUWDQFH� RI� WKH� QHZ� SURGXFWV�SURFHVVHV� HQ� UHODWLRQ�ZLWK�WKH�WRWDO�VDOHV�RI�WKH�ILUP� 
&RPPHUFLDOLVDWLRQ�HQ�UHODWLRQ�ZLWK�WKH�ILUP¶V�VDOHV 
,QFUHDVH�RI�VDOHV�GXH�WR�WKH�SURMHFW 
,QFUHDVH�RI�H[SRUWV�GXH�WR�WKH�SURMHFW 
,QFUHDVH�RI�WHFKQRORJ\�WUDQVIHU�
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6RXUFH�� RZQ�HODERUDWLRQ�EDVHG�RQ�)RQWHOD� HW� DO������� �&DVH� ����0ROHUR�%XHVD������D� �&DVH� ���� ,(6(��������&DVH�����%XHVD�0ROHUR��������&DVH�����.XOLFNH�HW�DO��������&DVH�����0H\HU�.UDKPHU��������&DVH�����%HFKHU�HW�DO��������&DVH�����6LHJHUW�HW�DO��������&DVH����

7KH�HYDOXDWLRQ�RI�WKH�SURMHFW¶V�LQIOXHQFH�RQ�WKH�PDUNHW�SRVLWLRQ�RI�WKH�ILUP�DUH�FHQWUHG�LQ�WKUHH�DVSHFWV��7KH ILUVW�RQH�ZRXOG�EH�WKH�SURGXFW�GLIIHUHQWLDWLRQ��WKH�VHFRQG�VKRXOG�EH�WKH� RSHQLQJ� RI� QHZ� PDUNHWV� DQG� WKH� WKLUG� DVSHFW� VKRXOG� EH� WKH� LPSURYHPHQW� RU�PDLQWHQDQFH� RI� WKH� PDUNHW� SRVLWLRQ� LQ� UHODWLRQ� ZLWK� RWKHU� ±QDWLRQDO� RU� LQWHUQDWLRQDO�FRPSHWLWRUV�� $Q� LQGLUHFW� ZD\� WR� DQDO\VH� WKH� LQIOXHQFH� RI� WKH� SURMHFWV� RQ� WKH� ILUP
V�GHYHORSPHQW� LQ� WKH� PDUNHW� LV� WKH� LPSDFW� RI� WKH� SURMHFW� RQ� ILUP¶V� VDOHV�� H[SRUWV� RU�WUDQVIHU�RI�WHFKQRORJLHV�PDUNHW��
7KH� LQWHUSUHWDWLRQ� RI� WKH� UHVXOWV� VKRXOG� WDNH� LQ� PLQG� WKH� PRPHQW� RI� WKH� HYDOXDWLRQ�VWXGLHV�� ,Q�PRVW� FDVHV� WKH� VWXGLHV�ZHUH� FDUULHG� RXW�ZKHQ� WKH� SURMHFWV� RI� VRPH� RI� WKH�DQDO\VHG� ILUPV� ZHUH� VWLOO� QRW� FRPSOHWHG� RU� ILQLVKHG� MXVW� EHIRUH� DQVZHULQJ� WKH�TXHVWLRQQDLUH��7KLV�PHDQV� WKDW� WKH�SHQHWUDWLRQ�RI� WKH�QHZ�SURGXFWV� LQ� WKH�PDUNHW� LVQ¶W�WRWDOO\�GHYHORSHG�� ,Q� VSLWH� RI� D�PHWKRGRORJLFDO�SUREOHP� WKH� VWXGLHV� DUH�SRLQWLQJ�RXW�D�KLJK�GHJUHH�RI�JRDO�DFKLHYHPHQW�LQ�UHODWLRQ�ZLWK�WKH�FRPPHUFLDO�UHVXOWV��%HFKHU�HW�DO���������%XHVD�0ROHUR��������0ROHUR�%XHVD������D��,(6(���������
7KH� EDUULHUV�� ZKLFK� FRXOG� LPSHGH� WKH� FRPPHUFLDOLVDWLRQ� RI� WKH� QHZ� SURGXFWV� DOPRVW��DUHQ¶W�DQDO\VHG��$OWKRXJK�WKH�DEVHQFH�RI�WKLV�DVSHFWV�FRXOG�EH�SHUIHFWO\�MXVWLILHG�LW�KDV�WR� EH� FOHDU� WKDW� VXFK� DQDO\VHV� FRXOG� RIIHU� ZRUWK\� LQIRUPDWLRQ� WR� LPSURYH� WKH� VHW� RI�VXSSRUW� PHDVXUHPHQWV�� 7KH� VWXG\� RI� %HFKHU� HW� DO�� ������� LQGLFDWHV� WKDW� WKH� PRVW�LPSRUWDQW�SUREOHPV�ZHUH��HUURUV� LQ� WKH�HVWLPDWLRQV�RI� IXWXUH�PDUNHWV�DQG�WKH�H[SHFWHG�WHFKQRORJLFDO� SUREOHPV���� 2WKHU� SUREOHPV� WKDW� ZHUH� PHQWLRQHG� ZHUH� WKH� ZURQJ�HVWLPDWLRQ�RI�WKH�WRWDO�FRVWV�RI�WKH�SURMHFW��WKH�LQWURGXFWLRQ�RI�VLPLODU�LQYHQWLRQV�LQ�WKH�PDUNHW�E\�FRPSHWLWRUV�DQG�OHVV�FRVW�UHGXFWLRQ�WKDQ�H[SHFWHG�
$OVR� WKH� ,(6(� ������� DQDO\VHG� WKH� SUREOHPV� UHODWHG� WR� WKH� FRPPHUFLDOLVDWLRQ� RI� WKH�UHVXOWV�� 7KH� SUREOHPV�PHQWLRQHG� E\� WKH� ILUPV� ZHUH� WKH�� GLIILFXOWLHV� DQG� FRVWV� UHODWHG�ZLWK� WKH� IXWXUH� WHFKQLFDO� GHYHORSPHQW� RI� WKH� UHVXOWV� ������� HFRQRPLF� DQG� WHFKQLFDO�LUUHOHYDQFH� RI� WKH� UHVXOWV� �UHVSHFWLYHO\� PHQWLRQHG� E\� ��� DQG� ��� RI� WKH� ILUPV���GLIILFXOWLHV�WR�ILQDQFH�WKH�5	'�DFWLYLWLHV�QHHGHG�WR�REWDLQ�D�SURGXFW��������GLIILFXOWLHV�WR� ILQDQFH� WKH�SURGXFWLRQ��������XQFHUWDLQW\�RQ�WKH�IXWXUH�GHPDQG�RI� WKH�QHZ�SURGXFW������� DQG� FKDQJHV� LQ� WKH� FRPSHWLWLYH� VLWXDWLRQ� GXULQJ� WKH� GHYHORSPHQW� SHULRG� RI� WKH�SURMHFW�������
'XH� WR� WKH� ELJ� YDULDWLRQ� RI� LQGLFDWRUV� DQG� YDULDEOHV� XVHG� WR� DQDO\VH� WKH�FRPPHUFLDOLVDWLRQ� RI� WKH� UHVXOWV� LQ� WKH� PDUNHW� DQG� WR� DYRLG� DQ� HQXPHUDWLRQ� RI� DQ�HQGOHVV� QXPEHU� RI� GDWD� LW� LPSRVVLEOH� WR� FRPSDUH� WKH� UHVXOWV� RU� FRQFOXVLRQV� RI� WKH�GLIIHUHQW�VWXGLHV�DQG�SUHVHQW�VRPH�JHQHUDO�WHQGHQFLHV��

�� $Q�H[FHSWLRQ�DUH�WKH�UHVXOWV�UHIOHFWHG�LQ�WKH�VWXG\�RI�6LHJHUW�HW�DO��������7KLV�VWXG\�DQDO\VLQJ�D�VXSSRUW�VFKHPH�IRU�EDVLF�5	'�SURMHFWV�GLG�LQGLFDWH�OHVV�VXFFHVVIXO�FRPPHUFLDO�UHVXOWV���� 0HQWLRQHG�E\�UHVSHFWLYHO\�����DQG�����RI�WKH�ILUPV



��

����� &RQFOXVLRQV�UHODWHG�WR�WKH�WHFKQLFDO�DQG�FRPPHUFLDO�UHVXOWV
,Q�JHQHUDO� WKH� UHVXOWV�DUH�FRQVLGHUHG�E\�WKH�ILUPV�DV�YHU\�VDWLVIDFWRU\��%XW� OLNH�DOUHDG\�PHQWLRQHG� EHIRUH� PRVW� RI� WKH� VWXGLHV� GR� RQO\� HQXPHUDWH� WKH� WHFKQRORJLFDO� DQG�FRPPHUFLDO� UHVXOWV� DQG� GR� QRW� DQDO\VH� LI� WKRVH� DUH� WKH� HIIHFWV� RII� FOHDUO\� SXUVXHG�REMHFWLYHV��7KH�ODFN�RI�VXFK�UHIHUHQFH�SRLQWV�OLPLW�WKH�TXDOLW\�RI�WKH�VWXGLHV�DQG�OHW�WKHP�EH�D�PHUHO\�GHVFULSWLYH�HQXPHUDWLRQ�RI�UHVXOWV�LQVWHDG�RI�D�UHDO�HYDOXDWLRQ�WKDW�FDQ�SRLQW�RXW� LI� WKH�SURMHFWV�ZHUH�VXFFHVVIXOO\�RU�QRW��)RU�H[DPSOH�D�QXPEHU�RI�VWXGLHV�DQDO\VHG�WKH�SDWHQWV�RU� LQFUHDVH�RI�VDOHV�GXH�WR�WKH�IXQGHG�SURMHFWV��%XW�� OLNH�DOUHDG\�H[SODLQHG��VXFK� SXUHO\� TXDQWLWDWLYH� LQIRUPDWLRQ� GRHV� QRW� LQGLFDWH� WKH� GHJUHH� RI� VXFFHVV� RI� WKH�SXEOLFO\� IXQGHG� SURMHFWV� DQG� GR� QRW� VHUYH� DV� DQ� HYDOXDWLRQ� RI� WKH� LPSDFW� RI� SXEOLF�VXSSRUW�SURJUDPPHV��2Q�RQH�VLGH�LW�KDV�WR�EH�DQDO\VHG�LQ�ZKLFK�ZD\�WKRVH�UHVXOWV�ZHUH�SXUVXHG�E\�WKH�SURMHFW��DQG�RQ�WKH�RWKHU�VLGH��WKH�LPSRUWDQFH�RI�WKH�UHVXOWV�IRU�WKH�ILUP¶V�WHFKQRORJLFDO�RU�FRPPHUFLDO�GHYHORSPHQW�KDV�WR�EH�VWXGLHG��
/LNH�ZH� VDZ�EHIRUH� WKH� LQFUHDVH� RI� WKH� VDOHV�DV�DQ�DEVROXWH�QXPEHU�GRHV�QRW� LQGLFDWH�DQ\WKLQJ�DW�DOO��6R�D�EHWWHU�ZD\�WR�VWXG\�WKH�SURMHFW¶V�LPSDFW�RQ�VDOHV�FRXOG�EH�EDVHG�RQ�WKH�IROORZLQJ�TXHVWLRQ��:KDW�ZDV�WKH�LPSRUWDQFH�RI�WKH�SURMHFW�IRU�WKH�VDOHV�RI�WKH�ILUP�RU� IRU� LWV� FRPPHUFLDO� SRVLWLRQ�� ,Q� WKLV� FDVH� ZH� ZLOO� REWDLQ� LQIRUPDWLRQ� DERXW� WKH�LPSRUWDQFH� RI� WKH� UHVXOWV� IRU� WKH� ILUP� DYRLGLQJ� SUREOHPV� RI� LQWHUSUHWDWLRQ� OLNH� LQ� WKH�FDVH�RI�DEVROXWH�QXPEHUV��
7KH� YHU\� SRVLWLYH� KLJK� OHYHO� RI� JRDO� DFKLHYHPHQW� LQ� UHODWLRQ� ZLWK� WKH� WHFKQLFDO� DQG�FRPPHUFLDO� REMHFWLYHV� FDQ� EH� VHHQ� DV� VXUSULVLQJ��7KH� LQQRYDWLRQ� LV� D� KLJKO\� FRPSOH[�DQG� GLIILFXOW� DFWLYLW\� ZLWK� D� KLJK� ULVN� RI� IDLOXUH�� 6R� D� UHODWLYHO\� KLJK� QXPEHU� RI�XQVXFFHVVIXO�RU�OHVV�VXFFHVVIXO�SURMHFWV�FRXOG�EH�H[SHFWHG��8QIRUWXQDWHO\�WKH�HYDOXDWLRQ�VWXGLHV� GR� DQDO\VH� WKH� JRDO� DFKLHYHPHQW� LQ� D� YHU\� VLPSOH� JHQHUDO�ZD\�ZKLFK�PDGH� LW�LPSRVVLEOH�WR�GLVWLQJXLVK�WKH�UHVXOWV�
$Q�RWKHU�PHWKRGRORJLFDO�FRPPHQWV�LV�UHODWHG�ZLWK�WKH�LQGLFDWRUV�XVHG�LQ�WKH�HYDOXDWLRQ�VWXGLHV��,Q� WKH�FKDSWHU�DERXW�WKH�IUHH�ULGHU�DWWLWXGH�ZH�VDZ�VRPH�VWDQGDUGLVDWLRQ�RI�WKH�XVHG�LQGLFDWRUV�EXW� LQ� WKH�FDVH�RI� WKH�WHFKQRORJLFDO�DQG�FRPPHUFLDO�LPSDFW�WKH�VWXGLHV�XVHG�D�EURDG�QXPEHU�RI�LQGLFDWRUV�RU�YDULDEOHV��'XH�WR�WKLV�SUREOHP�LW�ZDV�LPSRVVLEOH�WR�FRPSDUH�WKH�UHVXOWV�RI�WKH�GLIIHUHQW�HYDOXDWLRQ�VWXGLHV��WR�REWDLQ�JHQHUDO�FRQFOXVLRQV�DQG�WR�SRLQW�RXW�WKH�IRXQG�WHQGHQFLHV��6R�WKH�VFLHQFH�RI�SROLF\�HYDOXDWLRQ�KDV�VWLOO�WR�GHYHORS�D�JRRG�IUDPHZRUN�RI�VWDQGDUGLVHG�LQGLFDWRUV�WKDW�FDQ�EH�XVHG�LQ�PRVW�RI�WKH�VWXGLHV�
7KH� FKDUDFWHULVWLFV� RI� WKH� ILUPV� ZLWK� ZRUVH� UHVXOWV� DOPRVW� DUHQ¶W� DQDO\VHG� LQ� WKH�HYDOXDWLRQ�VWXGLHV��
��� 7HFKQRORJLFDO�REMHFWLYHV�DQG�UHVXOWV�RI�WKH�&'7,�SURMHFWV
����� ,QWURGXFWLRQ
/LNH� KDV� EHHQ� LQGLFDWH� EHIRUH� WR� MXVWLI\� WKH� SXEOLF� DLG� IRU� WHFKQRORJ\� DQG� 5	'� WKH�VXSSRUWHG�SURMHFWV�KDYH� WR�JHQHUDWH�H[WHUQDOLWLHV�DQG�DQ� LQFUHDVH�RI�VRFLDO�ZHOIDUH��7R�DVVXUH� VXFK� LPSDFW� WKH� VXSSRUWHG� SURMHFWV� KDYH� WR�GHYHORS�QHZ�SURGXFWV�RU�SURFHVVHV�



��

DQG� LQWURGXFH� WKHP� LQ� WKH� PDUNHW�� 7KH� 5	'� LV� DQ� DFWLYLW\� ZLWK� D� KLJK� OHYHO� RI�HFRQRPLFDO�DQG�WHFKQLFDO�ULVNV�VR�D�FHUWDLQ�QXPEHU�RI�IDLOHG�SURMHFWV�FDQ�EH�H[SHFWHG��7KLV�PHDQV�WKDW�LQFUHDVH�RI�WKH�VRFLDO�ZHOIDUH�GXH�WR�WKH�WHFKQRORJ\�SROLF\�LQVWUXPHQWV�FDQ�QRW�EH�HYDOXDWHG�E\�WKH�DQDO\VLV�RI�VRPH�LQGLYLGXDO�SURMHFWV�EXW�KDV�WR�EH�DQDO\VHG�IRU�WKH�ZKROH�JURXS�RI�VXSSRUWHG�SURMHFWV��$�QHFHVVDU\�DOWKRXJK�QRW�VXIILFLHQW�FRQGLWLRQ�WR�MXVWLI\�WKH�WHFKQRORJ\�SROLF\�LV�D�FHUWDLQ�QXPEHU�RI�VXFFHVVIXO�SURMHFWV��,W�LV�DOPRVW�±LI� QRW�� WRWDOO\� LPSRVVLEOH� WR� VWXG\� WKH� LPSDFW� RI� WKH� VXSSRUWHG� SURMHFWV� RQ� WKH� VRFLDO�ZHOIDUH�� $Q� LQGLUHFW� ZD\� WR� GHGXFW� D� SRVLWLYH� LPSDFW� VKRXOG� EH� WKH� DQDO\VLV� RI� WKH�WHFKQRORJLFDO�DQG�FRPPHUFLDO�UHVXOWV��
7KHUHIRUH�LQ� WKLV�SDUW�ZLOO�EH�DQDO\VHG�WKH�WHFKQRORJLFDO�DQG�FRPPHUFLDO�UHVXOWV�RI�WKH�&'7,�SURMHFWV��1RW�RQO\�ZLOO�EH�DQDO\VHG�LQ�ZKLFK�GHJUHH�WKH�ILUP�UHDFKHV�LWV�WHFKQLFDO�DLPV�� EXW� DOVR�ZLOO� EH� DQDO\VHG� WKH� FRPPHUFLDO�JRDOV�DQG� LPSDFW�RI� WKH�&'7,� IXQGHG�LQQRYDWLRQ�SURMHFWV�
7R� VWXG\� WKH� WHFKQRORJLFDO� LPSDFW� RI� WKH� &'7,� SURMHFWV� WKH�&'7,�,$,)�VXUYH\� RIIHUV�ILYH�LQGLFDWRUV��6HH�6FKHPH�����)LUVW�WKH�ILUPV�ZHUH�DVNHG�IRU�D�VHOI�HYDOXDWLRQ�DERXW�WKH�LPSRUWDQFH� IRU� WKH� ILUP� RI� ILYH� SRVVLEOH� WHFKQLFDO� REMHFWLYHV� �'HYHORSPHQW� RI� QHZ�SURGXFWV�� 'HYHORSPHQW� RI� H[LVWLQJ� SURGXFWV�� 'HYHORSPHQW� RI� QHZ� SURFHVVHV��'HYHORSPHQW� RI� H[LVWLQJ� SURFHVVHV�� DGDSWDWLRQ� RI� DFTXLUHG� WHFKQRORJLHV��� ,Q� D� VHFRQG�LQGHSHQGHQW�TXHVWLRQ�WKH\�ZHUH�DVNHG�IRU�WKH�LPSRUWDQFH�RI�WKH�WHFKQLFDO�UHVXOWV�XVLQJ�WKH�VDPH�ILYH�PRGDOLWLHV��7KH�LPSRUWDQFH�ZDV�UHIOHFWHG�RQ�D�VFDOH�IURP�]HUR�SRLQWV��QRW�LPSRUWDQW�DW�DOO��WR�ILYH�SRLQWV��YHU\�LPSRUWDQW���
$V� FDQ�EH� VHHQ� LQ�7DEOH�� WKH�PRVW� LPSRUWDQW� REMHFWLYH�KDV�EHHQ� WKH�GHYHORSPHQW�RI�QHZ�SURGXFWV�� IROORZHG�E\� WKH�GHYHORSPHQW�RI�QHZ�SURGXFWV� DQG� WKH� LPSURYHPHQW�RI�H[LVWLQJ�SURGXFWV�RU�SURFHVVHV��7KH�DGDSWDWLRQ�RI�DFTXLUHG�WHFKQRORJLHV�KDV�EHHQ�D�OHVV�SXUVXHG�REMHFWLYH�LQ�WKH�&'7,�SURMHFWV
$V�FDQ�EH�FRQFOXGHG��WKH�GHYHORSPHQW�RI�SURGXFWV�KDV�EHHQ�HVSHFLDOO\�LPSRUWDQW�IRU�WKH�VPDOOHU�ILUPV��IROORZHG�E\�WKH�PHGLXP�VL]HG�RQHV��:KLOH�WKH�ODUJHU�ILUPV�FRQVLGHU�WKRVH�REMHFWLYHV�DV�OHVV�LPSRUWDQW��,Q UHODWLRQ�WR�WKH�LPSURYHPHQW�RI�WKH�SURGXFWV�ZDV�IRXQG�D�VLPLODU� EXW� OHVV� SURQRXQFHG� WHQGHQF\�� )RU� WKH� GHYHORSPHQW� RU� LPSURYHPHQW� RI�SURGXFWLRQ� SURFHVVHV� WKHUH� ZDV� IRXQG� WKH� RSSRVLWH� UHODWLRQVKLS�� 7KH� VPDOOHVW� ILUPV�FRQVLGHUV�WKHVH�REMHFWLYHV�DV�OHVV�LPSRUWDQW�ZKLOH�WKH�PHGLXP�VL]HG�DQG�ODUJH�ILUP�JLYHV�D�KLJKHU�YDOXH�WR�WKH�LPSRUWDQFH�RI�WKLV�NLQG�RI�REMHFWLYHV��7KH�DGDSWDWLRQ�RI�DFTXLUHG�WHFKQRORJ\�ZDV� FRQVLGHUHG� DV� D� OHVV� LPSRUWDQW� REMHFWLYH� E\� DOO� WKH� ILUPV�ZLWKRXW� DQ\�VLJQLILFDQW�GLIIHUHQFH�E\�VL]H��7KHVH�WHQGHQFLHV�DUH�QRW�RQO\�IRXQG�IRU�WKH�REMHFWLYHV�RI�WKH� SURMHFW�� EXW� DOVR� IRU� WKH� REMHFWLYHV� LQ� UHODWLRQ� WR� WKH� JHQHUDO� ILUP¶V� WHFKQRORJLFDO�VWUDWHJ\��
6FKHPH��� 7HFKQRORJLFDO�REMHFWLYHV�DQG�UHVXOWV��,03257$1&(�2)�7+(�2%-(&7,9(6 ,03257$1&(�2)�7+(�5(68/76
�� 7KH�TXHVWLRQ�LQFRUSRUDWHG�LQ�WKH�,$,)�&'7,�TXHVWLRQQDLUH�ZDV�HYDOXDWH�WKH�IROORZLQJ�DVSHFWV��DULVLQJ�IURP� WKH� &'7,� SURMHFW�� DFFRUGLQJ� WR� WKHLU� OHYHO� RI� LPSRUWDQFH� �)URP� �� QRW� UHOHYDQW� WR� �� YHU\�LPSRUWDQW�"



��

'HYHORSPHQW�RI�QHZ�SURGXFWV� 'HYHORSPHQW�RI�QHZ�SURGXFWV�
'HYHORSPHQW�RI�H[LVWLQJ�SURGXFWV 'HYHORSPHQW�RI�H[LVWLQJ�SURGXFWV
'HYHORSPHQW�RI�QHZ�SURFHVVHV 'HYHORSPHQW�RI�QHZ�SURFHVVHV

'HYHORSPHQW�RI�H[LVWLQJ�SURFHVVHV� 'HYHORSPHQW�RI�H[LVWLQJ�SURFHVVHV�
DGDSWDWLRQ�RI�DFTXLUHG�WHFKQRORJLHV� DGDSWDWLRQ�RI�DFTXLUHG�WHFKQRORJLHV�
7DEOH��� ,PSRUWDQFH�RI�WKH�WHFKQRORJLFDO�REMHFWLYHV�E\�VL]H

�$YHUDJH�YDOXDWLRQ�EDVHG�RQ�D�VFDOH�IURP����LU �UHOHYDQW�RU�QRW�LPSRUWDQW��WR���YHU\�LPSRUWDQW�WHFKQRORJLFDO�2EMHFWLYHV3URGXFW 3URFHVV1HZ ,PSURYHPHQW 1HZ ,PSURYHPHQW DGDSWDWLRQ�RI�DFTXLUHG�WHFKQRORJLHV6L]H�E\�HPSOR\PHQW�
3URMHFW )LUP� 3URMHFW )LUP� 3URMHFW )LUP� 3URMHFW� )LUP� 3URMHFW )LUP����� ���� ���� �����'�� ���� ���� ���� ���� ���� ���� ���������� ���� ���� ����'��� ���� ���� ���� ���� ���� ���� ����������� ���� ���� �����'�� ���� ���� ���� ���� ���� ���� ����RYHU���� ���� ���� �����'�� ���� ���� ���� ���� ���� ���� ����7RWDO ���� ���� ���� ���� ���� ���� ���� ���� ���� ����&&� 
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6RXUFH��2ZQ�HODERUDWLRQ�RQ� WKH� ,$,)�&'7,�VXUYH\��7KH� FROXPQ�SURMHFW� LQGLFDWHV� WKH� DYHUDJH�DVVHVVPHQW� RI� WKH�REMHFWLY H�DV�D�FOHDU�REMHFWLYH�IRU�WKH�&'7,�SURMHFW��7KH�FROXPQ�ILUP�LQGLFDWHV�LI�WKH�REMHFWLYH�KDV�EHHQ�LPSRUWDQW�ZLWKLQ�WKH�JHQHUDO�LQQRYDWLYH�VWUDWHJ\�RI�WKH� ILUP��7KHVH� DYHUDJH�ZRUWK� DUH�RQ�DQ�LQGLFDWRUV��7KHUH�ZDV�QRW�FDUULHG�RXW�D� WHVW�RQ�WKH�GLIIHUHQFHV�EHW ZHHQ� WKH�DYHUDJHV�EXW� WKH�VWDWLVWLFDO� WHVW� LV�EDVHG�RQ�WKH�&� RI�3HDUVRQ�FDOFXODWHG�RQ�WKH�FRQWLQJHQF\�WDEOHV�EHWZHHQ�WKH�VL]H�DQG�WKH�DVVHVVPHQW�RI�HDFK�RI�WKH�REMHFWLYHV�


� 3HDUVRQ¶V�&� VWDWLVWLFDO�VLJQLILFDQW�DW����

� 3HDUVRQ¶V�&� VWDWLVWLFDO�VLJQLILFDQW�DW����
� 3HDUVRQ¶V�&� VWDWLVWLFDO�VLJQLILFDQW�DW����16 3HDUVRQ¶V�&� QRW�VWDWLVWLFDO�VLJQLILFDQW

$Q� FRPPHQW� UHIHUUHG� WR� 7DEOH� � LV� WKDW� IRU� WKH� VPDOOHU� ILUPV� WKH� GLIIHUHQFHV� RI� WKH�LPSRUWDQFH�RI�WKH�REMHFWLYHV�IRU�WKH�ILUP�DQG�IRU�WKH�&'7,�SURMHFW�ZDV�YHU\�VPDOO�ZKLOH�IRU�WKH�ODUJH�ILUPV�ZKHUH�IRXQG�YHU\�KXJH�GLIIHUHQFHV��7KLV�PHDQV�RQH�VLGH�WKDW�IRU�WKH�VPDOOHU� ILUPV� WKH�&'7,� SURMHFWV� DUH�PXFK�PRUH� LPSRUWDQW� DQG� RIWHQ� DUH� UHODWHG�ZLWK�WKHLU�FHQWUDO�5	'�DFWLYLWLHV��2Q�WKH�RWKHU�VLGH�WKLV�IDFW�FRXOG�LPSO\�WKDW�&'7,�SURMHFWV�RI� WKH� ODUJH�ILUPV�GR�QRW�KDYH�DQ� LPSRUWDQW� UROH�ZLWKLQ� WKHLU� LQQRYDWLYH�DFWLYLWLHV�DV�D�ZKROH��7KLV� GRHV� QRW�PHDQ�DXWRPDWLFDOO\� WKDW� WKRVH�SURMHFWV� DUH�PDUJLQDO�RQHV�� EXW� LW�VHHPV�WKDW PRVW�RI�WKHVH�ILUPV�KDYH�RWKHU�SURMHFWV�RI�WKH�VDPH�LPSRUWDQFH�RU�HYHQ�PXFK�PRUH�LPSRUWDQW��



��

����� 'HJUHH�RI�JRDO�DFKLHYHPHQW�UHIHUUHG�WR�WKH�WHFKQLFDO�REMHFWLYHV
/LNH�PHQWLRQHG�EHIRUH��DQ� LPSRUWDQW�PHWKRGRORJLFDO�SUREOHP�WR�DQDO\VH� WKH�GHJUHH�RI�JRDO�DFKLHYHPHQW�LV�WKH�QHHG�RI�D�UHIHUHQFH�SRLQW��:KLFK�DUH�WKH�FULWHULD�WR�FRQVLGHUDWH�WKH� UHVXOWV� DV� SRVLWLYH� RU� QHJDWLYH�� )RU� H[DPSOH� LI� ZH� GR� QRW� WDNH� LQ� DFFRXQW� VXFK� D�UHIHUHQFH� SRLQW� LW� FDQ� EH� FRQFOXGHG� WKDW�� LQ� UHODWLRQ� WR� WKH� GHYHORSPHQW� RI� QHZ�SURGXFWLRQ SURFHVVHV�� WKH� VPDOOHU� ILUPV� KDG�ZRUVH� UHVXOWV� WKDW� WKH� ODUJHU� RQHV��%XW� LQ�UHDOLW\�WKH\�KDYH�D�YHU\�VLPLODU�GHJUHH�RI�JRDO�DFKLHYHPHQW�EXW�IRU�PRVW�RI�WKH�VPDOOHU�ILUPV�WKLV�REMHFWLYH�LV�QRW�LPSRUWDQW�
7KHUHIRU�,�DQDO\VHG��LQ�D�ILUVW�PRPHQW��HDFK�PRGDOLW\�RI�WKH�WHFKQRORJLFDO�UHVXOWV�RI�WKH�&'7,� SURMHFWV� IRU� WKUHH� JURXSV� RI� ILUPV�� PDLQWDLQLQJ� WKH� LPSRUWDQFH� RI� WKH�FRUUHVSRQGLQJ�REMHFWLYH�DV�D�FRQVWDQW�IDFWRU��6R�IRU�HDFK�RI�WKH�WHFKQRORJLFDO�REMHFWLYHV�,�VWXGLHV�WKH�WHFKQLFDO�UHVXOWV�IRU�WKUHH�LVRODWHG�JURXSV�RU�VXE�VDPSOHV��)LUVW�WKRVH�ILUPV�WKDW�GLG� LQGLFDWH� WKDW� WKH�FRUUHVSRQGLQJ�REMHFWLYH�ZDVQ¶W� LPSRUWDQW� ���RU���SRLQW���7KH�VHFRQG�JURXS�LQFOXGHV�WKH�ILUPV�WKDW�LQGLFDWH�WKDW�WKH�FRUUHVSRQGLQJ�REMHFWLYH�KDG�VRPH�LPSRUWDQFH� ��� RU� �� SRLQWV�� DQG� WKH� WKLUG JURXS� LQFOXGHV� WKH� ILUPV� WKDW� FRQVLGHU� WKH�FRUUHVSRQGLQJ�REMHFWLYH�DV�YHU\�LPSRUWDQW����RU���SRLQWV���7KH�UHVXOWV�SUHVHQWHG�DUH� LQ�JHQHUDO� UHIOHFWLQJ� WKH� VWDWLVWLFDO� GDWD� RI� WKH� WKLUG� JURXS� DOWKRXJK� ZKHQ� QHFHVVDU\� RU�GHVLUDEOH�WKH�UHVXOWV�RI�WKH�ILUVW�WZR JURXSV�ZLOO�EH�PHQWLRQHG����
$�VHFRQG�ZD\�WR�UHVROYH�WKH�PHWKRGRORJLFDO�SUREOHP�LV�WR�FDOFXODWH�WKH�QXPEHU�RI�ILUPV�IRU�ZKLFK�WKH�LPSRUWDQFH�RI�HDFK�RI� WKH�SXUVXHG�REMHFWLYHV�ZDV�FOHDUO\�KLJKHU�WKDW�WKH�LPSRUWDQFH� RI� WKH� REWDLQHG� UHVXOWV�� ,Q� WKLV� ZD\� D� UHIHUHQFH� SRLQW� ZLOO� FUHDWHG� E\� WKH�FRQVWUXFWLRQ�RI�D�QHZ�YDULDEOH�LQGLFDWLQJ�WKH�OHYHO�RI�JRDO�DFKLHYHPHQW�IRU�HDFK�RI�WKH�WHFKQLFDO� ±DQG�� ODWHU� RQ�� WKH� FRPPHUFLDO� REMHFWLYHV�� 7KLV� OHYHO� ZLOO� EH� FDOFXODWHG�VXEWUDFWLQJ��IRU�HDFK�RI�WKH�ILUPV��WKH�YDOXH�RI�WKH�REMHFWLYH�IURP�WKH�YDOXH�JLYHQ�WR�WKH�UHVXOWV�� ,I� WKH� RXWFRPH� RI� WKLV� FDOFXODWLRQ� LV� QHJDWLYH� WKH� ILUP� GLG� QRW� DFKLHYHG� LWV¶�LQLWLDOO\�SXUVXHG�JRDO��,I�WKLV�FDOFXODWLRQ�LV�]HUR�RU�SRVLWLYH�WKHQ�WKH�ILUPV�UHDFKHG�WKHLU�DLPV�RU�WKH�UHVXOWV�DUH�PRUH�LPSRUWDQW�WKDQ�LQLWLDOO\�H[SHFWHG��
7DEOH��� $FFRPSOLVKPHQW�RI�WKH�WHFKQLFDO�REMHFWLYHV�RI�WKH�&'7,�SURMHFWV

&RPPHUFLDO�REMHFWLYHV 1XPEHU�RI�ILUPV�WKDW�SXUVXHV�HDFK�REMHFWLYH
3HUFHQWDJH�RI�ILUPV�WKDW�IXOILO�WKHLU�REMHFWLYHV

3HUFHQWDJH�RIILUPV�WKDW�GR�QRW�IXOILO�WKHLU�REMHFWLYHV'HYHORSPHQW�RI�QHZ�SURGXFWV ��� ��� ���,PSURYHPHQW�RI�H[LVWLQJ�SURGXFWV ��� ��� ���'HYHORSPHQW�RI�QHZ�SURFHVVHV ��� ��� ���,PSURYHPHQW�RI�H[LVWLQJ�SURFHVVHV ��� ��� ���$GDSWDWLRQ�RI�DFTXLUHG�WHFKQRORJLHV �� ��� ���
�� ,�XVHG�WKLV�WKLUG�JURXS�EHFDXVH�RI�WKH�PHWKRGRORJLFDO�SUREOHPV��6RPH�RI�WKH�VXE�JURXSV�RI�ILUPV�WKDW�LQGLFDWH� WKDW�FHUWDLQ�REMHFWLYHV�ZHUH� QRW� WKDW� LPSRUWDQW�RU�QRW� LPSRUWDQW�DUH�YHU\� VPDOO��'XH�WR� WKLV�IDFW�LW�ZDVQ¶W�DOZD\V�SRVVLEOH�WR�REWDLQ�UHOLDEOH�VWDWLVWLFDO�WHVW��



��

&RPELQHG�LQGLFDWRU�� ��� ��� ���6RXUFH��2ZQ�HODERUDWLRQ�EDVHG�RQ�WKH�,$,)�&'7,�VXUYH\�7KH�DYHUDJH�OHYHO�RI�JRDO�DFKLHYHPHQW�LV�FDOFXODWHG�WDNLQJ�LQ�DFFRXQW�RQO\�WKH�ILUPV�WKDW�FRQVLGHUV�WKH�REMHFWLYH�DV�LPSRUWDQW����RU�PRUH�SRLQWV�RQ�D�OLNHUW�VFDOH�RI���SRLQWV��
$OWKRXJK�LW�FRXOG�EH�DUJXHG�WKDW�D�QHJDWLYH�UHVXOW�RI�±��DOVR�LPSOLHV�WKDW�WKH�REMHFWLYHV�ZHUHQ¶W�WRWDOO\�IXOILOOHG�,�GHFLGHG�WR�FRQVLGHU�RQO\�WKH�ILUPV�ZLWK�D�QHJDWLYH�YDOXH�RI�DW�OHDVW�WZR�SRLQWV�DV�ILUPV�ZKR¶V�SURMHFW�GLG�QRW�DFKLHYH�WKH�LQLWLDOO\�SXUVXHG�JRDOV��7KLV�GHFLVLRQ� LV� EDVHG� RQ� WZR� UHDVRQV�� )LUVW�� WKH� PHDVXUHPHQW� RI� WKH� LPSRUWDQFH� RI� WKH�REMHFWLYHV� DQG� UHVXOWV� LV� UHIOHFWHG� E\� TXDOLWDWLYH� RUGLQDO� YDULDEOHV�� &DOFXODWLRQV� ZLWK�VXFK� YDULDEOHV� DUH�PHWKRGRORJLFDOO\� FRUUHFW� EXW� IRU� WKH� LQWHUSUHWDWLRQ� RI� WKH� UHVXOWV� D�GLVFUHHW� EHKDYLRXU� LV� UHFRPPHQGHG�� 6HFRQG�� LQ� PRVW� 5	'� SURMHFWV� WKH� REMHFWLYHV��LQLWLDOO\�HVWDEOLVKHG�DUH�YHU\�RSWLPLVWLF�DQG�GLIILFXOW�WR�DFKLHYH��6R�LI�WKH�REMHFWLYHV�DUH�DOPRVW� DFKLHYHG� WKH� SURMHFW� FRXOG� EH� FRQVLGHUHG� DV� VXFFHVVIXO�� 6R� LQ� WKH� IROORZLQJ�DQDO\VLV�RI�WKH�FKDUDFWHULVWLFV�RI�WKH�ILUPV�ZLWK�D�ORZ�GHJUHH�RI�JRDO�DFKLHYHPHQW�,�ZLOO�RQO\�FRQVLGHU�WKH�ILUPV�ZKR¶V�UHVXOWV�DUH�FOHDUO\�EHQHDWK�WKH�H[SHFWDWLRQV�RU�REMHFWLYHV�RI�WKH�SURMHFW���
7DEOH�� LQGLFDWHV�WKDW�IRU�HDFK�WHFKQLFDO�REMHFWLYH��WDNLQJ�LQ�DFFRXQW�RQO\�WKH�ILUPV�WKDW�FRQVLGHU�WKH�REMHFWLYH�DV� LPSRUWDQW��DW� OHDVW�����DQG�D�PD[LPXP�RI�����RI�WKH�ILUPV�GLG�DFKLHYH�WKHLU�REMHFWLYHV��7KH�SURMHFWV�GLUHFWHG�WR�WKH�GHYHORSPHQW�RI�QHZ�SURGXFWV�RU� SURMHFWV� GLG� UHIOHFW� WKH� KLJKHVW� OHYHO� RI� JRDO� DFKLHYHPHQW� IROORZHG� E\� WKH� SURMHFWV�DLPHG�DW�WKH�LPSURYHPHQW�RI�H[LVWLQJ�SURGXFWV�DQG�SURFHVVHV��7KH�ORZHVW�OHYHO�RI�JRDO�DFKLHYHPHQW�LV�REWDLQHG�E\�SURMHFWV�DLPHG�DW�WKH�DGDSWDWLRQ�RI�DFTXLUHG�WHFKQRORJ\�

%R[���� $Q�H[DPSOH�RI�WKH�H[SORUDWLYH�DQDO\VLV�FDUULHG�RXW�LQ�WKH�3K'�WKHVLV��*RDO�DFKLHYHPHQW�E\�VL]H�6WXG\LQJ� WKH� LPSRUWDQFH� RI� HDFK� RI� WKH� ILYH� WHFKQLFDO� UHVXOWV� DQDO\VHG� E\� WKH� ,$,)�&'7,�VXUYH\� �PDLQWDLQLQJ� WKH�LPSRUWDQFH�RI�HDFK�RI� WKH�FRUUHVSRQGLQJ�REMHFWLYHV�DV�D�FRQVWDQW� IDFWRU�� VRPH�GLIIHUHQFHV�E\�VL]H�FDQ�EH�SRLQWHG�RXW��$QDO\VLQJ� WKH� JURXS� RI� ILUPV� WKDW� FRQVLGHUV� HDFK� RI� WKH� REMHFWLYHV� DV� YHU\� LPSRUWDQW� LW� FDQ� EH� SRLQWHG� RXW� WKDW� WKH�PHGLXP� VL]HG� ILUPV�FRQVLGHU� WKH� UHVXOWV� LQ� IRUP� RI� WKH�GHYHORSPHQW�RI�QHZ�SURGXFWV�RU� WKH� LPSURYHPHQW� RI�H[LVWLQJ�RQHV� KDV� EHHQ� FRQVLGHUHG� DV�PRVW� LPSRUWDQW�� )ROORZHG� E\� WKH� VPDOOHU� ILUPV�ZKLOH� WKH� ODUJH� ILUPV�GR� FRQVLGHU� WKHVH�PRGDOLWLHV�RI�UHVXOWV�DV�OHVV�LPSRUWDQW��7KLV�WHQGHQF\��DQ�DV\PPHWULF�LQYHUWHG�8�IRUP��LV�VRPHZKDW�PRUH�SURQRXQFHG�LQ�WKH�FDVH�RI� WKH� LPSDFW�E\� LPSURYHPHQW� RI�H[LVWLQJ�SURGXFWV�ZKLFK�ZDV� HVSHFLDOO\� ORZ� IRU� WKH� ODUJHVW� ILUPV��RYHU�����HPSOR\HHV���7KH�VDPH�WHQGHQF\�LV�IRXQG�IRU�WKH�GHYHORSPHQW�RU�LPSURYHPHQW�RI�QHZ�SURFHVVHV��7KH�UHVXOWV�LQ�IRUP�RI�WKH�DGDSWDWLRQ�RI�DFTXLUHG�WHFKQRORJLHV�VHHPV�QRW�WR�EH�UHODWHG�ZLWK�WKH�VL]H�RI�WKH�ILUP�
7KH�DQDO\VLV�RI�WKH�FRPELQHG�YDULDEOH WKDW�LQGLFDWHV�LI�WKH�ILUPV�DUH�DFKLHYLQJ�VLPXOWDQHRXVO\�DOO�ILYH�SXUVXHG�REMHFWLYHV�LQGLFDWH�VLPLODU�UHVXOWV��ZKLFK�FDQ�EH�FKDUDFWHULVHG�E\�D�DV\PPHWULF�LQYHUWHG�8�IRUP��7KH�JRDO�DFKLHYHPHQW�OHYHO�RI�WKH�VPDOOHVW� ILUPV�LV�QHDUE\� DYHUDJH� ������� WKH�PHGLXP� VL]HG� ILUPV��ZLWK���� WLOO�����HPSOR\HHV��KDV�WKH�KLJKHVW� OHYHO�RI�JRDO� DFKLHYHPHQW� ������� ILUPV� ZLWK� ���� WLOO� ���� HPSOR\HHV� KDV� DYHUDJH� OHYHO� DJDLQ� DQG� IRU� WKH� ODUJHVW� ILUPV� WKLV�SHUFHQWDJH�FOHDUO\�EHQHDWK�DYHUDJH��������
7KH�ORZ�OHYHO�RI�JRDO�DFKLHYHPHQW�RI�WKH�ODUJHVW�ILUPV�ZDV�DOVR�IRXQG�LQ�WKH�FRQWURO�DQDO\VLV�IRU�GLIIHUHQW�VXE�VDPSOHV�RI�ILUPV�EDVHG�RQ�5	'�H[SHQGLWXUHV�E\�VDOHV��OHVV�WKDQ��������WLOO����DQG�RYHU�����DQG�IRU�WKH�VXE�VDPSOH�RI�ILUPV�WKDW�GLG�FDUU\�RXW�FR�RSHUDWLYH�SURMHFWV��PRVWO\� LPSO\LQJ�EDVLF�5	'��)RU� WKH�VXE�VDPSOH�RI� ILUPV�ZLWK�RQO\� WHFKQRORJLFDO�SURMHFWV�WKH�DVVRFLDWLRQ�EHWZHHQ�WKH�VL]H�RI�WKH�ILUPV�DQG�WKH�OHYHO�RI�JRDO�DFKLHYHPHQW�ZDV�VLPLODU�EXW�LQ�WKLV�FDVH�QRW�VWDWLFDOO\�VLJQLILFDQW�
�� )LUPV�WKDW�DUH�IXOILO�VLPXOWDQHRXVO\�DOO�WKH�WHFKQRORJLFDO�REMHFWLYHV�7KLV�SHUFHQWDJHV�FDOFXODWHG IRU�DOO�����&'7,�ILUPV��� 7KH�JURXS�RI�ILUPV�WKDW�FRQVLGHU�WKHLU�UHVXOWV�DV�PRUH� LPSRUWDQW�WKDQ�WKH�LQLWLDO�H[SHFWDWLRQV�DUH�YHU\�KHWHURJHQHRXV�DQG�LW�LV�DOPRVW�LPSRVVLEOH�WR�ILQG�VRPH�VSHFLDO�FKDUDFWHULVWLFV�RI�WKRVH�ILUPV��



��

,PSRUWDQFH�RI�WKH UHVXOWV�LQFOXGLQJ�RQO\�WKH�ILUPV�WKDW�FRQVLGHUV�HDFK�RI�WKH�REMHFWLYHV�DV�YHU\�LPSRUWDQW3URGXFWV 3URFHVVHV6L]H�E\�(PSOR\PHQW�
��RI�ILUPV�WKDW�DUH�DFKLHYLQJ�VLPXOWDQHRXVO\�DOO�ILYH�SXUVXHG�REMHFWLYHV 1HZ ,PSURYHPHQW� 1HZ ,PSURYHPHQW�

$GDSWDWLRQ�RI�QHZ�DFTXLUHG�WHFKQRORJLHV����� ��� ��� ��� ��� ���'� ��������� ��� ��� ��� ��� ���'� ���
������� ��� ��� ��� ��� ���'� ���
2YHU���� ��� ��� ��� ��� ���'� ���7RWDO ��� ��� ��� ��� ��� ���1XPEHU�RI�ILUPV ��� ��� ��� ��� ��� ��&&� RI�3HDUVRQ 

 


 
 

 
'��'� 1�6�6RXUFH�� 2ZQ� HODERUDWLRQ� RQ� WKH� ,$,)�&'7,�VXUYH\�� 7KH� ILUVW� FROXPQ� RI� GDWD LQGLFDWHV� WKH� SHUFHQWDJH� RI� ILUPV� WKDW� DUH� DFKLHYLQJ�LPXOWDQHRXVO\�DOO�ILYH�SXUVXHG�REMHFWLYHV��7KH�RWKHU�ILYH�FROXPQV�DUH�LQGLFDWLQJ�WKH�SHUFHQWDJH�RI�ILUPV�WKDW�FRQVLGHUV�WKH�UHVXOWV�DV�YHU\�PSRUWDQW�����RU���SRLQWV�RQ�D�VFDOH�IURP���WLOO����LQFOXGLQJ RQO\�WKH�UHVXOWV�RI�WKH�VXE�VDPSOH�RI�ILUPV�WKDW�FRQVLGHUV�HDFK�RI�WKH�REMHFWLYHV�DV�YHU\�LPSRUWDQW�����RU���SRLQWV�RQ�D�VFDOH�IURP���WLOO�����
��3HDUVRQ¶V� &��VWDWLVWLFDO�VLJQLILFDQW�DW��


� ������

 �����
� ������16� �QRW�WDWLVWLFDO�VLJQLILFDQW�

7KH�VPDOO�QXPEHU�RI�ILUPV�WKDW�GR�QRW�DFKLHYH�HDFK�RI�WKH�REMHFWLYHV�PDNH�GLIILFXOW�WKH�VWDWLVWLFDO�DQDO\VLV�HVSHFLDOO\�LQ�WKH�FDVH�RI�WKH�FRQWURO�DQDO\VLV��XVLQJ�VPDOO�VXE�JURXSV�RI� ILUP� E\� VL]H�� W\SH� RI� SURMHFW� RU� WKHLU� OHYHO� RI� H[SHQGLWXUHV� LQ� 5	'�� 7KHUHIRUH� ,�FUHDWHG� D� QHZ� FRPELQHG� YDULDEOH� EDVHG� RQ� WKH� UHVXOWV� RI� WKH� FDOFXODWLRQ� RI� WKH� JRDO�DFKLHYHPHQW�RI�HDFK�RI�WKH�ILYH�WHFKQLFDO�REMHFWLYHV��7KLV�FRPELQHG�YDULDEOH�LGHQWLILHV�WZR� NLQGV� RI� ILUPV�� 2Q� RQH� VLGH� WKH� ILUPV� ZKR� REWDLQHG� UHVXOWV�� IRU� HDFK� RI� WKH�REMHFWLYHV��ZKLFK�ZHUH�DW�OHDVW�DV�LPSRUWDQW�DV�WKH�LPSRUWDQFH�RI�WKH�REMHFWLYH�LQLWLDOO\�SXUVXHG��2Q�WKH�RWKHU�VLGH�LGHQWLILHV�WKH�ILUPV�IRU�ZKLFK�DW�OHDVW�RQH�RI�WKH�UHVXOWV�GLG�QRW�VDWLVI\�WKH�LQLWLDOO\�SXUVXHG�H[SHFWDWLRQ�RU�REMHFWLYH��
7KH�FRPELQHG�YDULDEOH� LQGLFDWHV�WKDW�����RI�DOO� WKH�ILUPV� LQFOXGHG�LQ� WKH�,$,)�&'7,�VXUYH\�GLG�DFKLHYH�VLPXOWDQHRXVO\�DOO�ILYH�WHFKQLFDO�REMHFWLYHV��
����� &KDUDFWHULVWLFV�RI� WKH�ILUPV�ZLWK�D�ORZ�OHYHO�RI�JRDO�DFKLHYHPHQW�UHIHUUHG�WR�WKH�WHFKQLFDO�REMHFWLYHV
,QWURGXFWLRQ�7KH�FKDUDFWHULVDWLRQ�RI�WKH�ILUPV�ZLWK�D�ORZ�OHYHO�RI�JRDO�DFKLHYHPHQW�LV�FDUULHG�RXW��LQ�D�ILUVW�PRPHQW�E\�DQ�H[SORUDWLYH�DQDO\VLV��7KLV�DQDO\VLV�UHIOHFW�WKH�UHVXOWV�RI�DVVRFLDWLRQ�WHVW� �3HDUVRQ¶V�&� �� DQDO\VLQJ� WKH� FRUUHODWLRQ�EHWZHHQ� WKH� OHYHO�JRDO� DFKLHYHPHQW� DQG�HDFK�RI�WKH�FKDUDFWHULVWLFV�RI�WKH�ILUP�RU�WKH�SURMHFWV�FDUULHG�RXW�E\�WKH�ILUPV��$IWHUZDUG�,� ZLOO� FRQWUDVW� WKH� ILQGLQJV� RI� WKLV� DQDO\VLV� ZLWK� WKH� RXWFRPH� RI� D� ORJLVWLF� UHJUHVVLRQ�PRGHO�� 7KH� VHFRQG� IRUP� WR� DQDO\VH� WKH� JRDO� DFKLHYHPHQW� WDNHV� LQ� DFFRXQW� WKH�LQWHUDFWLRQ� EHWZHHQ�GLIIHUHQW� H[SODQDWRU\�YDULDEOHV��7KLV�PRGHO� LV� QRW� XVHG� WR� H[SODLQ�WKH�H[DFW�UHODWLRQ�EHWZHHQ�WKH�LQGHSHQGHQW�DQG�GHSHQGHQW�YDULDEOHV�EXW�LV�FDUULHG�RXW�WR�FRQILUP� WKH� UHVXOWV� RI� WKH� DVVRFLDWLRQ� WHVWV�� 7KH� REMHFWLYH� RI� WKH� ORJLVWLF� UHJUHVVLRQ�PRGHO� LV� WR� ILQG�RXW�ZKLFK�FKDUDFWHULVWLFV�RI� WKH� ILUPV�KDV�D�QHJDWLYH� LQIOXHQFH�RQ�WKH�JRDO�DFKLHYHPHQW�



��

7KH� ORJLVWLF� UHJUHVVLRQ� PRGHOV� DUH� EDVHG� RQ� WKH� FRPELQHG� YDULDEOH� WKDW� UHIOHFWV� WKH�SHUFHQWDJH� RI� ILUPV� WKDW� DFKLHYHV� VLPXOWDQHRXVO\� DOO� ILYH� WHFKQRORJLFDO� REMHFWLYHV����7KHUHIRUH�,�ZLOO�GLVFXVV�LQ�WKLV�VXPPDU\�WKH�PDLQ�UHVXOWV�RI�WKH�DVVRFLDWLRQ�WHVW�EDVHG�RQ�WKLV�FRPELQHG�YDULDEOH��$OWKRXJK��LI�QHFHVVDU\��,�ZLOO�FRPSOHWH�LW�ZLWK�WKH�UHVXOWV�RI�WKH�DQDO\VLV� EDVHG�RQ� WKH� VXE� VDPSOHV� LQFOXGLQJ�RQO\� WKH� ILUPV� WKDW� FRQVLGHUV�HDFK�RI� WKH�REMHFWLYHV�DV�YHU\�LPSRUWDQW��
7KH� FRPELQHG� YDULDEOH� UHIOHFWV� WKDW� ��� SHUFHQW� RI� ILUPV� GR� QRW� DFKLHYH� DOO� WKHLU�WHFKQRORJLFDO�REMHFWLYHV��7KH�DVVRFLDWLRQ�WHVWV�LQGLFDWH�WKDW�WKH�IROORZLQJ�NLQGV�RI�ILUPV�DUH�GLYHUJLQJ�IURP�WKLV�DYHUDJH��)LUPV�WKDW�FRQVLGHUV�WKHLU�RZQ�GHYHORSHG�WHFKQRORJLHV�DV� OHVV� LPSRUWDQW� ������� ILUPV� EHORQJLQJ� WR� WKH� VHUYLFH� VHFWRU������� ILUPV� ZLWK�UHODWLYHO\� QHZ� LQQRYDWLYH� DFWLYLWLHV� ������� ODUJH� ILUPV� ������� 5	'� EDVHG� VHFWRUV������� ILUPV� WKDW� FRQVLGHUV� WKH� FR�RSHUDWLRQ�ZLWK� XVHUV� RU� VXSSOLHUV� DV� OHVV� LPSRUWDQW��UHVSHFWLYHO\� ����DQG����� ���PRUH� FRPSHWLWLYH� ILUPV� �������SURGXFHUV�RI� WUDGLWLRQDO�FRQVXPHU�JRRGV�DQG�WUDGLWLRQDO�LQWHUPHGLDWH�JRRGV��������)LUPV�ZLWK�EHWZHHQ����DQG����� HPSOR\HHV� ������� ILUPV�ZLWK� RQO\� RQH�&'7,�SURMHFW� ������DQG�PDVV�SURGXFWLRQ�DVVHPEOHUV��������1RW�DVVRFLDWHG�ZLWK�WKH�OHYHO�RI�JRDO�DFKLHYHPHQW�DUH�FRQWURO�FDSLWDO�RI� WKH� ILUP�� PRVW� RI� WKH� YDULDEOHV� WKDW� LQGLFDWHV� WKH� ILUP¶V� LQQRYDWLYH� HIIRUW� DQG�RULHQWDWLRQ��W\SH�RI�SURMHFW��DQG�WKH�DFFXPXODWLYH�EXGJHW�RI�WKH�SURMHFWV�
$V� DOUHDG\� PHQWLRQHG� WKH� DERYH� PHQWLRQHG� GLIIHUHQFHV� FRXOG� EH� ELDVHG� E\� WKH�LQWHUDFWLRQ� EHWZHHQ� WKH� GLIIHUHQW� H[SODQDWRU\� YDULDEOHV�� )RU� H[DPSOH� WKH�KLJK� OHYHO�RI�JRDO� DFKLHYHPHQW� RI� WKH� SURGXFHUV� RI� WKH� WUDGLWLRQDO� LQWHUPHGLDWH� JRRGV� FRXOG� EH�H[SODLQHG�GXH�WR�WKH�KLJK�QXPEHU�RI�VPDOO�DQG�PHGLXP�VL]HG�ILUPV��WLOO�����HPSOR\HHV��LQ� WKRVH� VHFWRUV�� 7R� VROYH� WKLV� PHWKRGRORJLFDO� SUREOHP� ,� KDYH� HVWLPDWHG� D� ORJLVWLF�UHJUHVVLRQ� ZKRVH� UHVXOWV� FDQ� EH� REVHUYHG� LQ� 7DEOH� � DQG� ZLOO� EH� H[SODLQHG� LQ� WKH�IROORZLQJ�VXE�SDUDJUDSKV��
6L]H�RI�WKH�ILUP7KH�ORJLVWLF�UHJUHVVLRQ�GRHV�QRW�FRQILUP�H[DFWO\�WKH�DVVRFLDWLRQ�EHWZHHQ�VL]H�DQG�OHYHO�RI� JRDO� DFKLHYHPHQW� LQ� DQ� DV\PPHWULF LQYHUVH� 8�IRUP�� 2Q� RQH� VLGH�� WKH� VPDOO�GLIIHUHQFHV� EHWZHHQ� GLIIHUHQW� JURXSV� RI� VPDOO� DQG� PHGLXP� VL]HG� ILUPV� DUH� QRW�FRQILUPHG��2Q�WKH�RWKHU�VLGH�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHO�FRQILUPV�WKH�EHQHDWK�DYHUDJH�OHYHO�RI�JRDO�DFKLHYHPHQW�RI� WKH�ODUJHVW� ILUPV��1RW RQO\�LQ� WKH�PRGHO�RI�DOO�����&'7,�ILUPV� EXW� DOVR� LQ� WKH�PRGHO� RI� WKH� ILUPV�ZLWK� FR�RSHUDWLYH� SURMHFWV� EHLQJ� SURMHFWV� RI�EDVLF�5	'�ILQDQFHG�E\� WKH�QDWLRQDO�5	'�SODQ��6R� WKH�EHORZ�DYHUDJH�SHUIRUPDQFH�RI�WKH�ODUJH�ILUP�FDQ�QRW�EH�H[SODLQHG�E\�WKH�LQWHUDFWLRQ RI�WKH�VL]H�ZLWK�RWKHU�H[SODQDWRU\�YDULDEOHV��([FHSW�LQ�WKH�PRGHO�RI�ILUPV�ZLWK�RQO\�WHFKQRORJ\�SURMHFWV�
6HFWRU7KH�DVVRFLDWLRQ� WHVWV�GLG� IRXQG�VHYHUDO�GLIIHUHQFHV� LQ� WKH�OHYHO�RI�JRDO�DFKLHYHPHQW�RI�ILUPV�EHORQJLQJ�WR�GLIIHUHQW�VHFWRUV��)LUPV�EHORQJLQJ WR�WKH�5	'�EDVHG�VHFWRU�DQG�WKH�VHUYLFH�VHFWRU�VKRZHG�D�ORZ�OHYHO�RI�JRDO�DFKLHYHPHQW�ZKLOH�WKH�ILUPV�RI�WKH�WUDGLWLRQDO�
�� )RU�WKH�ORJLVWLF�UHJUHVVLRQ PRGHO�,�XVHG�WKLV�FRPELQHG�YDULDEOH��2Q�RQH�VLGH�EHFDXVH�RQ�WKLV�ZD\�,�FDQ�XVH�WKH�ZKROH�VDPSOH�RI�����ILUPV��LQFUHDVH�RQ�WKLV�ZD\�WKH�UHOLDELOLW\�RI�WKH�VWDWLVWLFDO�PHWKRGV��2Q�WKH�RWKHU�VLGH�WKH�XVH�RI�VXE�VDPSOHV�±LQFOXGLQJ�WKH�ILUPV�WKDW�FRQVLGHUV�WKH UHVXOWV�DV�YHU\�LPSRUWDQW��FRXOG� H[FOXGH� ILUPV�ZLWK� FHUWDLQ� JLYHQ� FKDUDFWHULVWLFV�ZKLFK� ZRXOG� KDYH� D� QHJDWLYH� LPSDFW� RQ� WKH�UHSUHVHQWLYHQHVV�RI�WKH�VDPSOH��



��

VHFWRUV� DQG� WKH�PDVV�SURGXFWLRQ� DVVHPEOHUV� GLG� KDYH� KLJK� OHYHO� RI� JRDO� DFKLHYHPHQW��7KH� ORJLVWLF� UHJUHVVLRQ�PRGHOV� GR� GLVWLQJXLVK� WKRVH� UHVXOWV�� RQ� RQH� VLGH� FRQILUPV� WKH�ORZ�GHJUHH�RI�JRDO�DFKLHYHPHQW�RI� WKH� ILUPV�RI� WKH�5	'�EDVHG�VHFWRU�DQG�WKH�VHUYLFH�VHFWRU��2Q� WKH�RWKHU�VLGH� WKH�PRGHOV�GR�QRW�FRQILUP�WKH�KLJK�DERYH�DYHUDJH�UHVXOWV�RI�WKH� WUDGLWLRQDO�VHFWRUV�DQG� WKH�PDVV�SURGXFWLRQ�VHFWRUV��7KH�DSSDUHQWO\�SRVLWLYH�UHVXOWV�RI�WKRVH�VHFWRUV�VKRXOG�EH�H[SODLQHG�E\�WKH�LQWHUDFWLRQ�ZLWK�RWKHU�H[SODQDWRU\�YDULDEOHV�LQFOXGHG�LQ�WKH�PRGHO�OLNH�VL]H�RU�LQQRYDWLYH�HIIRUWV�DQG�RULHQWDWLRQ��7KH�UHODWLYHO\�ZHDN�SHUIRUPDQFH�RI�WKH�5	'�EDVHG�ILUPV�FRXOG�EH�UHODWHG�E\�WKH�IDFW�WKDW�WKH�ILUPV�RI�WKLV�VHFWRU�SRVVLEO\�FDUU\�RXW�PRUH�FRPSOH[�DQG�ULVN\�SURMHFWV��7KH�ORZ�SHUIRUPDQFH�RI�WKH�ILUPV�RI�WKH�VHUYLFH�VHFWRU�LV�PRUH�GLIILFXOW�WR�H[SODLQ�
7DEOH�����6LPXOWDQHRXV�DFKLHYHPHQW�RI�HDFK�RI�WKH�WHFKQLFDO�REMHFWLYHV��D�ORJLVWLF�UHJUHVVLRQ�PRGHO�

6DPSOH &RQFHUWDWHG 2QO\�WHFKQRORJLFDO�SURMHFWV),50¶6�&+$5$&7(5,67,&6�6PDOO� �XS� WR� ��� HPSOR\HHV�� YHUVXV�PHGLXP� VL]HG� DQG� ODUJH� ILUPV� �RYHU� ���HPSOR\HHV�60(¶V��XS�WR�����HPSOR\HHV� YHUVXV�ODUJH�ILUPV��RYHU�����HPSOR\HHV�� �����


������ �����


������&RPSHWLWLYH�SRVLWLRQ� �����

������ �����


�����&RQWURO�FDSLWDO�6HFWRU3URGXFHUV�RI�WUDGLWLRQDO�FRQVXPHU�JRRGV6XSSOLHUV�RI�WUDGLWLRQDO�LQWHUPHGLDWH�JRRGV6SHFLDOLVHG�VXSSOLHUV�RI�LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW0DVV�SURGXFWLRQ�DVVHPEOHUV5	'�EDVHG�VHFWRUV �����


������ �����

������ �����


������6HUYLFHV� �����


������ �����
������ �����


������7(&+12/2*,&$/�25,(17$7,21�$1'�())257�/(9(/&R�RSHUDWLYH�DWWLWXGH��&R�RSHUDWLRQ�ZLWK�FOLHQWV� �����


������ �����


������5	'�H[SHQGLWXUHV�E\�VDOHV�5HJXODULW\�RI�LQQRYDWLYH�DFWLYLWLHV� ����

������ �����
������,PSRUWDQFH�RI�EDVLF�5	'�FDUULHG�RXW�E\�WKH�ILUP��27�� �����
������ �����
������,PSRUWDQFH�RI�DSSOLHG�5	'�FDUULHG�RXW�E\�WKH�ILUP��27��� �����
������,PSRUWDQFH�RI�WKH�WHFKQRORJLFDO�GHYHORSPHQW�FDUULHG�RXW�E\�WKH�ILUP��27��,PSRUWDQFH�RI�WKH�RZQ�5	'�LQ�JHQHUDO��27�� �����
������ �����


������7HFKQRORORJLFDO�DXWRQRP\� �����

������ �����


��������RI�VDOHV�FRUUHVSRQGLQJ�WR�WKH�LQWURGXFWLRQ�RI�QHZ�SURGXFWV�LQ�WKH�ODVW���\HDUV �����

��������RI�VDOHV�FRUUHVSRQGLQJ�WR�WKH�LQWURGXFWLRQ�RI�QHZ�SURFHVVHV�LQ�WKH�ODVW���\HDUV� �����
������&+$5$&7(5,67,&67\SH�RI�SURMHFW1XPEHU�RI�SURMHFWV�ILQDQFHG�E\�WKH�&'7, �����


������ �����

������ �����

������7RWDO�EXGJHW�RI�WKH�ILQDQFHG�SURMHFWV�1RYHOW\�RI�WKH�SURMHFW �����


������ �����

������ �����


������&RQVWDQW ����
6 �����16 �����16&RUUHFWO\�FODVVLILHG� ��� ��� ���&KL�VTXDUH�RI�WKH�PRGHO� ��


 ��

 ��


6RXUFH�� RZQ� HODERUDWLRQ� EDVHG� RQ� WKH� ,$,)�&'7,� TXHVWLRQQDLUH�� /HYHO� RI� VLJQLILFDQFH� �
� ����� 

� ���DQG�


� �����7KH� HVWLPDWHG�PRGHOV�GLG�FRQWDLQ�VHYHUDO�YDULDEOHV�QRW� UHIOHFWHG� LQ� WKLV� WDEOH�EHFDXVH� WKH\�ZHUH� UHMHFWHG��)RU� WKH�(5'V�DUH�XVHG� WKUHH�GXPP\�YDULDEOHV��XS�WR�����EHWZHHQ����DQG�����PRUH� WKDQ� ����� IRU� WKH� VRFLDO� FDSLWDO�ZHUH�XVHG� IRXU�GXPPLHV� �LQGLYLGXDO� QDWLRQDO� ILUPV�� ILUPV�EHORQJLQJ�WR�D�QDWLRQDO� JURXS�� ILUPV�ZLWKIRUHLJQ�FDSLWDO�DQG�SXEOLF�HQWHUSULVHV�� IRU� WKH�SHUVRQQHO� LQ�5	'�ZHUH�XVHG� WKUHH�GXPPLHV�SXW�R����HPSOR\HHV��IURP����WR�����RYHU����HPSOR\HHV���0RVW�RI�WKHP�ZHUH�UHMHFWHG�E\� WKH�PRGHO�EHFDXVH� WKH\�ZHUH�QR�VWDWLVWLFDOO\�VLJQLILFDQW� ,WV�ZRUWK�WR�PHQWLRQ� WKDW�WKH�YDULDEOHV�RI�WHFKQRORJLFDO�RULHQWDWLRQ�DQG�HIIRUWV�FDQ�EH�VXEVWLWXWHG� E\� HDFK� RWKHU��([FOXGLQJ�27�� IURP� WKH�PRGHO� LPSOLHV� WKH�HQWUDQFH�RI�RWKHU�YDULDEOHV� OLNH�27���27��R�27���%XW� WKLV� VXEVWLWXWLRQ� LPSOLHV� D�ORZHU� OHYHO� RI�VWDWLVWLFDO� VLJQLILFDQFH�� D�ORZHU�QXPEHU�RI�FRUUHFWO\�FODVVLILHG� ILUPV�RU�D� ORZHU�&KL�6TXDUH�IRU� WKH�PRGHO��7KLV�FRXOG�LPSO\� WKDW� WKH�PRGHO�KDYH�VRPH�SUREOHPV�RI�FR�OLQHDULW\�GXH�WR�WKH�YDULDEOHV�RI�WHFKQRORJLFDO�HIIRUWV�DQG�RULHQWDWLRQ��WKH�VDPH�FRXOG�EH�VDLG�IRU�WKH�YDULDEOH�SHUVRQQHO�LQ�5	'�LQ�UHODWLRQ�ZLWK�KH�YDULDEOH�HPSOR\PHQW�� EXW�GXULQJ�WKH�FRQVWUXFWLRQ�RI� WKH�PRGHO��DQG�HDUOLHU�HVWLPDWLRQV��,�GLG�QRW� ILQG�DQ\�HYLGHQFH�RU�LQGLFDWLRQV�WKDW�



��

WKLV�LV�D�UHDO�SUREOHP�7KH�GHSHQGHQW�YDULDEOH�KDYH��WZR�YDOXHV��21(�ZKLFK�PHDQV�WKDW�WKH�ILUPV�GR�DFFRPSOLVK�DOO�ILYH�WHFKQRORJLFDO�REMHFWLYHV�RU�=(52��ZKLFK�PHDQV�WKDW�WKH�ILUPV�GR�QRW�DFFRPSOLVK�DW�OHDVW�RQH�RI�WKH�ILYH�WHFKQRORJLFDO�REMHFWLYHV�
&RPSHWLWLYH�OHYHO�RI�WKH�ILUP7KH�DVVRFLDWLRQ�WHVW�SRLQWHG�RXW�WKDW�WKH�PRUH�FRPSHWLWLYH�ILUPV�DUH�PRUH�VXFFHVVIXO�LQ�FDUU\LQJ�RXW�LQQRYDWLRQ�SURMHFWV��$OVR�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHOV�PDNH�FOHDU�WKDW�WKH�OHDGHUV� LQ� WKH�PDUNHW� �ILUPV� WKDW� DUH� RFFXS\LQJ� D� SRVLWLRQ�ZLWKLQ� WKH� ILUVW� ILYH� RQ� WKH�SULQFLSDO�PDUNHW�ZKHUH�WKH\�DUH�DFWLQJ��DUH�PRUH�VXFFHVVIXO�LQ�WKHLU�LQQRYDWLYH�DFWLYLWLHV�WKDQ� WKH� ILUPV�ZLWK� OHVV�PDUNHW�SRZHU��7KLV� WHQGHQF\� LV�EHHQ�FRQILUPHG� IRU� WKH� ILUPV�ZLWK� RQO\� WHFKQRORJ\� SURMHFWV� EXW� QRW� IRU� WKH� VXE� VDPSOH� RI� ILUPV� ZLWK� FR�RSHUDWLYH�SURMHFWV��
$V� KDV� EHHQ� SRLQWHG� RXW� VHYHUDO� WLPHV� WKH� WHFKQRORJ\� SURMHFWV� DUH� LQ� JHQHUDO� VPDOOHU�SURMHFWV�ZLWK�D� ORZHU�WHFKQLFDO�FRPSOH[LW\� WKDQ�WKH�FR�RSHUDWLYH�SURMHFWV��%HVLGHV�WKDW�WKH�JURXS�RI� ILUPV�ZLWK�RQO\� WHFKQRORJ\�SURMHFWV� LV�VRPHZKDW� OHVV� LQQRYDWLYH�WKDQ�WKH�JURXS� RI� ILUPV� ZLWK� FR�RSHUDWLYH� SURMHFWV�� 7KHVH� IDFWV� FRXOG� H[SODLQ� WKH� GLIIHUHQW�FRQFOXVLRQ� RI� ERWK� ORJLVWLF� UHJUHVVLRQ�PRGHOV� IRU� HDFK� RI� WKH� VXE� VDPSOHV� E\� W\SH� RI�SURMHFW��:LWKLQ� WKH�JURXS�RI�±OHVV� LQQRYDWLYH� ZLWK� VPDOOHU� DQG� OHVV� FRPSOH[�SURMHFWV�WKH�PRUH�FRPSHWLWLYH� ILUPV�DUH�PRUH�HIILFLHQW��:LWKLQ� WKH�JURXS�RI�±PRUH� LQQRYDWLYH�ILUPV�ZLWK�FR�RSHUDWLYH�SURMHFWV�PRVWO\�DLPHG�RQ�EDVLF�5	'�WKH�FRPSHWLWLYH�SRVLWLRQ�RI�WKH�ILUP�LV�H[FOXGHG�DV�DQ�H[SODQDWRU\�YDULDEOH�RI�WKH�ILUP¶V�HIILFLHQF\�
,QQRYDWLYH�HIIRUWV�DQG�RULHQWDWLRQ�RI�WKH�ILUP,W�FRXOG�EH�H[SHFWHG�WKDW�WKH�PRUH�LQQRYDWLYH�ILUPV�DUH�PRUH�DEOH�WR�OHDG�WKHLU�SURMHFWV�WR� D� WHFKQLFDO� VXFFHVV�� 6XUSULVLQJO\� WKH� DVVRFLDWLRQ� WHVWV� GLGQ¶W� ILQG� D� LQWHQVLYH�FRUUHODWLRQ� EHWZHHQ� WKH� OHYHO� RI� JRDO� DFKLHYHPHQW� RU� �HIILFLHQF\� DQG� WKH� LQQRYDWLYH�OHYHO�RI�WKH�ILUP��2QO\�WKH�ILUPV�WKDW�FRQVLGHU�WKHLU�RZQ�GHYHORSHG�WHFKQRORJLHV�DV�OHVV�LPSRUWDQW� GLG� VKRZ� D� KLJK� OHYHO� RI� IDLOXUH� RI� WKHLU� SURMHFWV� ������� 7KH� ORJLVWLF�UHJUHVVLRQ� PRGHO� LQFOXGHV� WZR� YDULDEOHV� WKDW� UHIOHFW� VRPH� DVSHFWV� RI� WKH� LQQRYDWLYH�HIIRUWV� DQG� RULHQWDWLRQ� RI� WKH� ILUP�� 2Q� RQH� VLGH� WKH� ILUPV� ZLWK� D� KLJKHU� OHYHO� RI�WHFKQRORJLFDO�DXWRQRP\�� GR�KDYH�D�KLJKHU�GHJUHH�RI�JRDO�DFKLHYHPHQW�WKDQ�ILUPV�ZKR�DUH�GHSHQGLQJ�PRUH�RQ�WHFKQRORJLHV�DYDLODEOH�LQ�WKH�PDUNHW��2Q�WKH�RWKHU�VLGH��WKH�PRUH�LPSRUWDQW�WKH�ILUPV�FRQVLGHU�WKH�EDVLF�5	'�WKH�OHVVHU�WKH�FKDQJH�WKDW�WKH�ILUPV�DFKLHYHV�WKHLU�SXUVXHG�REMHFWLYHV��7KLV�DSSDUHQW�FRQWUDGLFWLRQ�VKRXOG�QRW�EH� WKDW�VXUSULVLQJ�DQG�KDV� WR� EH� LQWHUSUHWHG� RQ� WKH� IROORZLQJ�ZD\��7KH�PRUH� LQQRYDWLYH� ILUPV� �KLJK� OHYHO�RIWHFKQRORJLFDO�DXWRQRP\��GR�VKRZV�KLJKHU� OHYHO�RI� WHFKQLFDO�HIILFLHQF\��%XW� WKRVH�YHU\�LQQRYDWLYH�ILUPV�WKDW�DW�WKH�VDPH�WLPH�FRQVLGHUV�EDVLF�5	'�DV�YHU\�LPSRUWDQW��GR�FDUU\�RXW�PRUH�FRPSOH[�DQG�ULVN\�SURMHFWV��6R�IRU�WKLV�JURXS�LW�LV�PRUH�GLIILFXOW�WR�UHDFK�WKH�SXUVXHG�REMHFWLYHV��$OWKRXJK�LW�ZDVQ¶W�SRVVLEOH�WR�FRQWURO�WKLV�LQWHUSUHWDWLRQ�GXH�WR�WKH�OLPLWV�RI�WKH�DYDLODEOH�GDWD����/RRNLQJ�WR� WKH�WZR�PRGHOV�RI�WKH�VXE�VDPSOHV�E\�W\SH�RI�SURMHFWV�WKH�FRQIXVLRQ�DERXW�WKH� YDULDEOHV�� WKDW� LQGLFDWHV� WKH� LQQRYDWLYH� HIIRUW� DQG� RULHQWDWLRQ� RI� WKH� ILUPV�� GR�
�� 0HDVXUHG� E\� WKH� IROORZLQJ� TXHVWLRQ�� 7KH� WHFKQRORJ\� XVHG� LQ� WKH� ILUP� SURFHHGV� RU� ZDV� GHYHORSHG��WRWDOO\�LQVLGH� WKH�ILUP��WKH�RZQ�GHYHORSPHQWV�DUH�TXDQWLWDWLYH�PRUH� LPSRUWDQW�WKDQ�RXWVLGH�RQHV��DUH�RI� HTXDO� LPSRUWDQFH� RU� DUH� OHVV� LPSRUWDQW�� RU� WKH� WHFKQRORJ\� XVHG� LV� GHYHORSHG� WRWDOO\� RXWVLGH� WKH�ILUP��� $OWKRXJK�WKH�ILUPV�WKDW�FRQVLGHU�WKH�EDVLF�5	'�DV LPSRUWDQW�GR�KDYH�SURMHFWV�ZLWK�KLJKHU�EXGJHWV�DQG�GR�LQGLFDWH�PRUH�IUHTXHQWO\�WKDW�WKH�SURMHFW�LPSOLHV�UHODWLYHO\�QHZ�LQQRYDWLYH�DFWLYLW\�
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LQFUHDVH��7KH�PRGHO�RI� ILUPV�ZLWK�FR�RSHUDWLYH�SURMHFWV� LQFOXGHV�VL[�YDULDEOHV� WKDW�DUH�UHIOHFWLQJ�WKH�LQQRYDWLYH�OHYHO�RI�WKH�ILUP��)RXU�RI�WKHP�KDYH�D�QHJDWLYH�VLJQ�DQG�WZR�RI�WKHP�KDYH�D�SRVLWLYH�VLJQ��$JDLQ� WKLV�DSSDUHQW�FRQWUDGLFWLRQ�KDV� WR�EH� LQWHUSUHWHG� WKDW�PRUH�LQQRYDWLYH�ILUPV�DUH�PRUH�HIILFLHQW�DQG�DW�WKH�VDPH�WLPH�WKH�PRVW�LQQRYDWLYH�ILUPV�GR�PRUH�FRPSOH[�DQG�ULVN\�SURMHFWV��
&R�RSHUDWLYH�DWWLWXGH�RI�WKH�ILUP�$�FOHDUO\�SRVLWLYH�LQIOXHQFH�RQ�WKH�WHFKQLFDO�JRDO�DFKLHYHPHQW�LV�WKH�FR�RSHUDWLRQ�ZLWK�XVHUV�DQG�VXSSOLHUV��7KRVH�ILUPV�WKDW�FRQVLGHU�VXFK�FR�RSHUDWLRQ�DV�LPSRUWDQW�GLG�KDYH�D�KLJKHU� OHYHO�RI�JRDO� DFKLHYHPHQW� WKDQ� ILUPV� WKDW�KDYH� D� FOHDU� FR�RSHUDWH�DWWLWXGH��7KH�FR�RSHUDWLRQ� ZLWK� RWKHU� ILUPV� RU� SXEOLF� UHVHDUFK� FHQWUHV� VHHPV� QRW� UHODWHG� ZLWK� WKH�ILUP¶V�HIILFLHQF\��7KH�ORJLVWLF�UHJUHVVLRQ�PRGHO�FRQILUPV�WKLV�UHODWLRQVKLS�
&KDUDFWHULVWLFV�RI�WKH�ILQDQFHG�SURMHFWV7ZR�RI� WKH� YDULDEOHV� WKDW� UHIOHFW� FKDUDFWHULVWLFV� RI� WKH� VXSSRUWHG�SURMHFWV� VHHPV� WR�EH�DVVRFLDWHG� ZLWK� WKH� OHYHO� RI� JRDO� DFKLHYHPHQW�� 7KH� PRUH� SURMHFWV� RI� WKH� ILUP� DUH�ILQDQFHG� E\� WKH� &'7,� WKH� KLJKHU� WKH� SRVVLELOLW\� WKDW� WKH� SURMHFWV� ZHUH� VXFFHVVIXO��0RUHRYHU� WKH� ILUPV�ZLWK�SURMHFWV� WKDW� LPSO\� UHODWLYHO\� QHZ� WHFKQRORJLFDO�DFWLYLWLHV�GR�KDYH�D� ORZHU�OHYHO�RI�JRDO�DFKLHYHPHQW��7KH�W\SH�RI�SURMHFWV��WKH�DFFXPXODWLYH�EXGJHW�RI� WKH� SURMHFWV� DUH� QRW� UHODWHG� ZLWK� WKH� JRDO� DFKLHYHPHQW�� 7KH� ORJLVWLF� UHJUHVVLRQ� GR�FRQILUP�WKRVH�UHVXOWV������ 7KH�WHFKQLFDO�UHVXOWV�RI�WKH�ILUPV�FKDUDFWHULVHG�DV�IUHH�ULGHUV�
,Q�FKDSWHU� WZR�,�PDGH�DQ�DQDO\VLV�RI� WKH�ILUPV� WKDW�FRXOG�GR�WKHLU�LQQRYDWLYH�DFWLYLWLHV�DOVR�ZLWKRXW� &'7,� VXSSRUW�� ,Q� WKHVH� ILUPV� WKH� VXSSRUW�PHDVXUHPHQW� GLG� QRW� JHQHUDWH�DGGLWLRQDO� HIIHFWV� RQ� WKHLU� WHFKQRORJLFDO� GHYHORSPHQW� DQG� LQQRYDWLYH� DFWLYLWLHV�� $V�PHQWLRQHG�����RI�WKH�&'7,�ILUPV�GLG�UHIOHFW�D�IUHHULGHU�DWWLWXGH�
,W� FDQ� EH� SRLQWHG� RXW� WKDW� WKH� IUHHULGHU� ILUPV� GR� VKRZ� D� EHQHDWK� DYHUDJH� OHYHO� RI�DFFRPSOLVKPHQW�RI�HDFK�RI�WKH�ILYH�WHFKQLFDO�REMHFWLYHV��$OWKRXJK�WKH�GLIIHUHQFHV�ZHUH�QRW� YHU\� KLJK� DQG� WKLV� UHODWLYHO\� EDG� OHYHO� RI� JRDO� DFKLHYHPHQW�ZDV� RQO\� VWDWLVWLFDOO\�FRQILUPHG�IRU�WKH�GHYHORSPHQW�RI�QHZ�SURGXFWV�
��� &RPPHUFLDO�REMHFWLYHV�DQG�UHVXOWV�RI�WKH�&'7,�SURMHFWV
����� ,QWURGXFWLRQ
$V�FDQ�EH�REVHUYHG�LQ�7DEOH� ���� WKH� ,$,)�&'7,�VXUYH\� DQDO\VHG� WKH� LPSRUWDQFH� RI� WKUHH� FRPPHUFLDO�REMHFWLYHV�DQG� WKHLU�JRDO�DFKLHYHPHQW��$GGLWLRQDOLW\�RIIHUV� WKH�VHOI�HYDOXDWLRQ�RI� WKUHH�ZD\V�RI�FRPPHUFLDO� LPSDFW�RI�ZKLFK�WZR�DUH�GLUHFWO\�UHODWHG�ZLWK�RQH�RI�WKH�DQDO\VHG�REMHFWLYHV��7KH�DQDO\VHG�REMHFWLYHV�RI�WKH�SURMHFWV�UHODWHG�ZLWK�WKH�LPSDFW�RI�WKH�ILUP¶V�GHYHORSPHQW�RQ�WKH�PDUNHW DUH�WKH�RSHQLQJ�RI�QHZ�PDUNHWV�DQG�WKH�LPSURYHPHQW�RI�WKH�



��

FRPSHWLWLYH�SRVLWLRQ�RI�WKH�ILUP��$OVR�DQDO\VHG�LV�WKH�LPSRUWDQFH�RI�WKH�UHVXOWV�RI�WKRVH�REMHFWLYHV��0RUHRYHU�WKH�LPSURYHPHQW�RI�WKH�FRPSHWLWLYH�SRVLWLRQ�RI�WKH�ILUP�DV�D�UHVXOW�IRU� WKH� ILUP� LV� VSHFLILHG� E\� WKH� LPSURYHPHQW� LQ� UHODWLRQ� WR� QDWLRQDO� DQG� LQWHUQDWLRQDO�FRPSHWLWRUV��7KH� LPSDFW� RI� WKH�&'7,� SURMHFWV� RQ� WKH� ILUPV� LQWHUQDO� GHYHORSPHQW LV�DQDO\VHG�E\�WKH�FRVW�UHGXFWLRQ��OLNH�DQ�REMHFWLYH�DQG�UHVXOW��DQG�WKH�LPSURYHPHQW�RI�WKH�ILUPV� SURILWDELOLW\� �RQO\� DV� D� UHVXOW��� 7KLV� PHDQV� WKDW� IRU� ILYH� RI� WKH� VL[� IRUPV� RI�FRPPHUFLDO�LPSDFW�WKH�LPSRUWDQFH�FDQ�EH�DQDO\VHG�WDNLQJ�LQ�DFFRXQW�LPSRUWDQFH�RI�WKH�REMHFWLYHV�DV�D� UHIHUHQFH�SRLQW��$V�PHQWLRQHG� WKH�QHHG�RI�VXFK�D� UHIHUHQFH�SRLQW� LV�DQ�LPSRUWDQW�PHWKRORJ\�SUREOHP��$�ILUVW�ZD\�WR�VROYH�WKLV�SUREOHP�LV�WKH�DQDO\VLV�RI�HDFK�PRGDOLW\� RI� WKH� FRPPHUFLDO� UHVXOWV� XVLQJ� WKUHH� JURXSV� RI� ILUPV�� PDLQWDLQLQJ� WKH�LPSRUWDQFH�RI�WKH�FRUUHVSRQGLQJ�REMHFWLYH�DV�D�FRQVWDQW�IDFWRU����
7KH� PRVW� SXUVXHG� FRPPHUFLDO� REMHFWLYH� ZDV� WKH� LPSURYHPHQW� RI� WKH� FRPSHWLWLYH�SRVLWLRQ�RI� WKH�ILUP�� IROORZHG�E\� WKH�RSHQLQJ�RI�QHZ�PDUNHWV��7KH�FRVW�UHGXFWLRQ�ZDV�QRW� RQH� RI� WKH�PDLQ� REMHFWLYHV� RI� WKH� VXSSRUWHG� SURMHFWV��$QDO\VLQJ� WKH� OHYHO� RI� JRDO�DFKLHYHPHQW��VHH�7DEOH�����LW�FDQ�EH�SRLQWHG�RXW�WKDW�WKH�ILUPV�ZHUH�PRUH�VXFFHVVIXO�LQ�WKH�LPSURYHPHQW�RI�WKHLU�FRPSHWLWLYH�SRVLWLRQ�DQG�WKH FRVW�UHGXFWLRQ�WKDQ�LQ�WKH�RSHQLQJ�RI�QHZ�PDUNHWV�
7DEOH���� (YDOXDWLRQ�RI�WKH�FRPPHUFLDO�REMHFWLYHV�DQG�UHVXOWV�RI�WKH�&'7,�SURMHFWV�
2EMHFWLYHV�DQG�UHVXOWV� $YHUDJH�LPSRUWDQFH�DV�REMHFWLYH $YHUDJH�LPSRUWDQFH�DV�UHVXOW,PSDFW�RI�WKH�&'7,�SURMHFWV�WKH�ILUP¶V�GHYHORSPHQW�RQ�WKH�PDUNHW2SHQLQJ�RI�QHZ�PDUNHWV ���� ����,PSURYHPHQW� RI� WKH� FRPSHWLWLYH� SRVLWLRQ�RI�WKH�ILUP ���� ����,PSURYHPHQW� RI� WKH� FRPSHWLWLYH� SRVLWLRQ�RI�WKH�ILUP�LQ�UHODWLRQ�ZLWK�QDWLRQDO�ILUPV ����,PSURYHPHQW� RI� WKH� FRPSHWLWLYH� SRVLWLRQ�RI� WKH� ILUP� LQ� UHODWLRQ� ZLWK� LQWHUQDWLRQDO�ILUPV� ����
7KH�LPSDFW�RI�WKH�&'7,�SURMHFWV�RQ�WKH�ILUP¶V�LQWHUQDO�GHYHORSPHQW&RVW�UHGXFWLRQ ���� ����
�� (TXDOO\� OLNH�E\� WKH�DQDO\VLV�RI� WKH� WHFKQRORJLFDO� UHVXOWV� WKUHH�JURXSV�ZHUH� LVRODWHG��)LUVW� WKRVH� ILUPV�WKDW� GLG� LQGLFDWH� WKDW� WKH� FRUUHVSRQGLQJ�FRPPHUFLDO� REMHFWLYH�ZDVQ¶W� LPSRUWDQW� ��� RU� �� SRLQW���7KH�VHFRQG�JURXS�LQFOXGHV� WKH�ILUPV�WKDW� LQGLFDWH�WKDW� WKH�FRUUHVSRQGLQJ�REMHFWLYH�KDG�VRPH�LPSRUWDQFH���� RU� �� SRLQWV�� DQG� WKH� WKLUG� JURXS� LQFOXGHV� WKH� ILUPV� WKDW� FRQVLGHU� WKH� FRUUHVSRQGLQJ�REMHFWLYH� DV�YHU\�LPSRUWDQW����RU���SRLQWV���7KH�UHVXOWV�SUHVHQWHG�DUH�LQ�JHQHUDO�UHIOHFWLQJ�WKH�VWDWLVWLFDO�GDWD�RI�WKH�WKLUG� JURXS� DOWKRXJK� ZKHQ� QHFHVVDU\� RU� GHVLUDEOH� WKH� UHVXOWV� RI� WKH� ILUVW� WZR� JURXSV� ZLOO� EH�PHQWLRQHG��,�XVHG�WKLV WKLUG�JURXS�EHFDXVH�RI�WKH�PHWKRGRORJLFDO�SUREOHPV��6RPH�RI�WKH�VXE�JURXSV�RI�ILUPV�WKDW�LQGLFDWH�WKDW�FHUWDLQ�REMHFWLYHV�ZHUH�QRW�WKDW�LPSRUWDQW�RU�QRW�LPSRUWDQW�DUH�YHU\�VPDOO��'XH�WR�WKLV�IDFW�LW�ZDVQ¶W�DOZD\V�SRVVLEOH�WR�REWDLQ�UHOLDEOH�VWDWLVWLFDO�WHVW��



��

,PSURYHPHQW� RI� WKH� SURILWDELOLW\� RI� WKH�ILUP ����
6RXUFH��RZQ�HODERUDWLRQ EDVHG�RQ�WKH�,$,)�&'7,�TXHVWLRQQDLUH��7KH�LPSRUWDQFH�RI�WKH�UHVXOWV�DQG�REMHFWLYHV�ZHUH�PHDVXUHG�IRUP���RU���SRLQWV��,UUHOHYDQW�RU�QRW�LPSRUWDQW��WR���SRLQWV�YHU\�LPSRUWDQW��
7DEOH���� *RDO�DFKLHYHPHQW�RI�WKH�FRPPHUFLDO�REMHFWLYHV��

&RPPHUFLDO�REMHFWLYHV� 1XPEHU�RI�ILUPV�WKDW�SXUVXHV�HDFK�REMHFWLYH
3HUFHQWDJH�RI�ILUPV�WKDW�IXOILO�WKHLU�REMHFWLYHV

3HUFHQWDJH�RI�ILUPV�WKDW�GR�QRW�IXOILO�WKHLU�REMHFWLYHV2SHQLQJ�QHZ�PDUNHWV ��� ��� ���0DLQWDLQLQJ�RU�LPSURYLQJ�WKH�FRPSHWLWLYH�SRVLWLRQ� ��� ��� ���&RVW�UHGXFWLRQ�LQ�WKH�SURGXFWLRQ� ��� ��� ���)LUPV�WKDW�DUH�IXOILO�VLPXOWDQHRXVO\�DOO�WKUHH���REMHFWLYHV ��� ��� ���6RXUFH��2ZQ�HODERUDWLRQ�EDVHG�RQ�WKH�,$,)�&'7,�VXUYH\�7KH�DYHUDJH�OHYHO�RI�JRDO�DFKLHYHPHQW�LV�FDOFXODWHG�WDNLQJ�LQ�DFFRXQW�RQO\�WKH�ILUPV�WKDW�FRQVLGHUV�WKH�REMHFWLYH�OLNH�LPSRUWDQW����RU�PRUH�SRLQWV�RQ�D�OLNHUW�VFDOH�RI���SRLQWV��
$�VHFRQG�ZD\�WR�UHVROYH�WKH�PHWKRGRORJLFDO�SUREOHP�LV�WR�FDOFXODWH�WKH�QXPEHU�RI�ILUPV�IRU�ZKLFK�WKH�LPSRUWDQFH�RI�HDFK�RI� WKH�SXUVXHG�REMHFWLYHV�ZDV�FOHDUO\�KLJKHU�WKDW�WKH�LPSRUWDQFH� RI� WKH� REWDLQHG� UHVXOWV�� ,Q� WKLV� ZD\� D� UHIHUHQFH� SRLQW� ZLOO� FUHDWHG� E\� WKH�FRQVWUXFWLRQ�RI�D�QHZ�YDULDEOH�LQGLFDWLQJ�WKH�OHYHO�RI�JRDO�DFKLHYHPHQW�IRU�HDFK�RI�WKH�FRPPHUFLDO� REMHFWLYHV� �6HH� DOVR� IRRWQRWH� ���� DQG� LQ� ZKLFK� ZD\� WKH� ILUPV� GR� IXOILO�VLPXOWDQHRXVO\� DOO� WKH� WKUHH� FRPPHUFLDO� REMHFWLYHV�� 7KLV� FRPELQHG� YDULDEOH� LQGLFDWHV�WKDW�����RI�DOO�WKH�ILUPV�LQFOXGHG�LQ�WKH�,$,)�&'7,�VXUYH\�GLG�DFKLHYH�VLPXOWDQHRXVO\�DOO� WKUHH� FRPPHUFLDO� REMHFWLYHV�� 7KH� UHVXOWV� SUHVHQWHG� LQ� WKH� IROORZLQJ� SDUDJUDSK� DUH�EDVLFDOO\�EDVHG�RQ�WKLV�FRPELQHG�YDULDEOH��
����� &KDUDFWHULVWLFV�RI�WKH�ILUPV�ZLWK�D�ORZ�OHYHO�RI�JRDO�DFKLHYHPHQW
,QWURGXFWLRQ�7KH�DVVRFLDWLRQ�WHVWV��DV�D�ILUVW�ZD\�WR�FKDUDFWHULVH�WKH�ILUPV�ZLWK�D�EHORZ�RU�DERYH�OHYHO�RI� JRDO� DFKLHYHPHQW�� DUH� SRLQWLQJ� RXW� WKDW� WKH� OHYHO� RI� WKH� IROORZLQJ� W\SH� RI� ILUPV� LV�GLIIHULQJ���VWDWLFDOO\�VLJQLILFDQW��IURP�WKH�DYHUDJH�OHYHO�RI�����RI�ILUPV�WKDW�GR�QRW�IXOILO�WKHLU� FRPPHUFLDO� REMHFWLYHV� DUH�� ILUPV� ZLWK� FRPPHUFLDO� SRVLWLRQ� LQIHULRU� WR� WKHLU�QDWLRQDO�FRPSHWLWRUV��������)LUPV�RI�WKH�VHUYLFH�VHFWRU��������SXEOLF�HQWHUSULVHV��������ILUPV�ZLWK�D�ORZ�SHUFHQWDJH�RI�H[SRUWV�RYHU�VDOHV��������ILUPV�ZLWK�&'7,�SURMHFWV�WKDW�LPSOLHV�UHODWLYHO\�QHZ�NLQG RI�LQQRYDWLYH�DFWLYLW\�IRU�WKH�ILUP��������ILUPV�ZLWK�D�ORZ�
�� 7KH� OHYHO� RI� JRDO� DFKLHYHPHQW� LV� FDOFXODWHG� VXEWUDFWLQJ�� IRU� HDFK� RI� WKH� ILUPV�� WKH� YDOXH� RI� WKH�REMHFWLYH� IURP� WKH� YDOXH� RI� WKH� UHVXOWV�� ,I� WKH� UHVXOW�RI� WKLV� FDOFXODWLRQ� LV� QHJDWLYH� WKH� ILUP� GLG�QRW�DFKLHYHG�KLV�LQLWLDOO\�SXUVXHG�JRDO��,I�WKLV�FDOFXODWLRQ�LV�]HUR�RU�SRVLWLYH�WKDQ�WKH�ILUPV�UHDFKHG�WKHLU�DLPV�RU�LQFOXVLYH�WKH�UHVXOWV�DUH�PRUH� LPSRUWDQW�WKHQ�LQLWLDOO\�H[SHFWHG��$OWKRXJK�LW�FRXOG�EH�DUJXHG�WKDW� D� QHJDWLYH� UHVXOW� RI� ±�� DOVR� LPSOLHV� WKDW� WKH� REMHFWLYHV� ZHUHQ¶W� WRWDOO\� IXOILOOHG� ,� GHFLGHG� WR�FRQVLGHU� RQO\� WKH� ILUPV�ZLWK� D� QHJDWLYH� YDOXH�RI� DW� OHDVW� WZR�SRLQWV� DV� ILUPV�ZKR¶V� SURMHFW� GLG�QRW�DFKLHYHG�WKH�LQLWLDOO\�SXUVXHG�JRDOV�



��

DFFXPXODWLYH� EXGJHW� IRU� WKH� SURMHFWV� ������� RU� ZLWK� RQO\� RQH� &'7,� SURMHFW� �������6XSSOLHUV�VSHFLDOLVHG�LQ�LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW��������ILUPV�EHORQJLQJ�WR�D�KROGLQJ� RU� D� JURXS� RI� ILUPV� �������0RUHRYHU� WKH� ILUPV� WKDW� DUH� FRQVLGHULQJ� WKH� FR�RSHUDWLRQ�ZLWK� WKH� XVHUV� RU� FOLHQWV� RI� WKHLU� SURGXFWV� DV� LPSRUWDQW� VKRZV�DOVR� D�KLJKHU�OHYHO� RI� JRDO� DFKLHYHPHQW�� $QDO\VLQJ� WKH� JRDO� DFKLHYHPHQW� RI� HDFK� RI� WKH� WKUHH�FRPPHUFLDO�REMHFWLYHV�LQGLYLGXDOO\�LW�FDQ�EH�SRLQWHG�RXW�WKDW�WKH�ODUJH�ILUPV�KDG�D�ORZHU�OHYHO� RI� JRDO� DFKLHYHPHQW� WKDQ� WKH� VPDOO� DQG�PHGLXP�VL]HG� ILUPV� GLG��7KH� FRPELQHG�YDULDEOH�WKDW�DQDO\VHV�LI�WKH�ILUPV�GR�WKH�IXOILO�VLPXOWDQHRXVO\�DOO�WKH�WKUHH�FRPPHUFLDO�REMHFWLYHV�GR�QRW�FRQILUP�WKLV UHVXOWV�VWDWLFDOO\��
,Q�WKH�QH[W�VXE�SDUDJUDSKV�WKH�UHVXOW�RI�WKH�H[SORUDWLYH�DQDO\VHV�ZLOO�EH�FRQWUDVWHG�ZLWK�WKH�UHVXOWV�RI�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHO��

7DEOH����� )XOO�DFFRPSOLVKPHQW�RI�WKH�WKUHH�FRPPHUFLDO�REMHFWLYHV�DQ�FRQILUPDWLYH�PRGHO�
6DPSOH &RQFHUWHG 2QO\�WHFKQRORJLFDO�SURMHFWV),50¶6�&+$5$&7(5,67,&6�6PDOO� �XS�WR����HPSOR\HHV��YHUVXV�PHGLXP�VL]HG�DQG�ODUJH� ILUPV��RYHU����HPSOR\HHV�60(¶V��XS�WR�����HPSOR\HHV��YHUVXV�ODUJH�ILUPV��RYHU�����HPSOR\HHV�� �����

������ �����


������ �����

������&RPSHWLWLYH�SRVLWLRQ�&RQWURO�FDSLWDO� �����


������ �����


������6HFWRU3URGXFHUV�RI�WUDGLWLRQDO�FRQVXPHU�JRRGV6XSSOLHUV�RI�WUDGLWLRQDO�LQWHUPHGLDWH�JRRGV �����

������6SHFLDOLVHG�VXSSOLHUV�RI�LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW0DVV�SURGXFWLRQ�DVVHPEOHUV �����
������ �����


������5	'�EDVHG�VHFWRUV6HUYLFHV� �����

������ �����
������7(&+12/2*,&$/�25,(17$7,21�$1'�())257�/(9(/&R�RSHUDWLYH�DWWLWXGH��&R�RSHUDWLRQ�ZLWK�FOLHQWV� �����
������ �����
������ �����
������5	'�H[SHQGLWXUHV�E\�VDOHV�6L]H�RI�WKH�UHVHDUFK�XQLW��QXPEHU�RI�HPSOR\HHV�GHGLFDWHG�WR�LQQRYDWLRQ� ����

������5HJXODULW\�RI�LQQRYDWLYH�DFWLYLWLHV�,PSRUWDQFH�RI�EDVLF�5	'�FDUULHG�RXW�E\�WKH�ILUP��27�� �����

������,PSRUWDQFH�RI�DSSOLHG�5	'�FDUULHG�RXW�E\�WKH�ILUP��27��� �����
������ �����

������ �����

������,PSRUWDQFH�RI�WKH�WHFKQRORJLFDO�GHYHORSPHQW�FDUULHG�RXW�E\�WKH�ILUP��27��,PSRUWDQFH�RI�WKH�RZQ�5	'�LQ�JHQHUDO��27��7HFKQRORORJLFDO�DXWRQRP\���RI�VDOHV�FRUUHVSRQGLQJ�WR�WKH�LQWURGXFWLRQ�RI�QHZ�SURGXFWV�LQ�WKH�ODVW���\HDUV �����
������ �����

��������RI�VDOHV�FRUUHVSRQGLQJ�WR�WKH�LQWURGXFWLRQ�RI�QHZ�SURFHVVHV�LQ�WKH�ODVW���\HDUV�&+$5$&7(5,67,&67\SH�RI SURMHFW



��

1XPEHU�RI�SURMHFWV�ILQDQFHG�E\�WKH�&'7, �����


������ �����

������7RWDO�EXGJHW�RI�WKH�ILQDQFHG�SURMHFWV� ����

������1RYHOW\�RI�WKH�SURMHFW �����

������ �����

������&RQVWDQW �����16 ����
 �����16&RUUHFWO\�FODVVLILHG� ��� ��� ���&KL�VTXDUH�RI�WKH�PRGHO� ��


 ��


 ��


6RXUFH�� RZQ� HODERUDWLRQ� EDVHG� RQ� WKH� ,$,)�&'7,� TXHVWLRQQDLUH�� /HYHO� RI� VLJQLILFDQFH� �
� ����� 

� ���DQG�


� �����7KH� HVWLPDWHG�PRGHOV�GLG�FRQWDLQ�VHYHUDO�YDULDEOHV�QRW� UHIOHFWHG� LQ� WKLV� WDEOH�EHFDXVH� WKH\�ZHUH� UHMHFWHG��)RU� WKH�(5'V�DUH�XVHG� WKUHH�GXPP\�YDULDEOHV��XS�WR�����EHWZHHQ����DQG�����PRUH� WKDQ� ����� IRU� WKH� VRFLDO� FDSLWDO�ZHUH�XVHG� IRXU�GXPPLHV� �LQGLYLGXDO� QDWLRQDO� ILUPV�� ILUPV�EHORQJLQJ�WR�D�QDWLRQDO� JURXS�� ILUPV�ZLWK� IRUHLJQ�FDSLWDO�DQG�SXEOLF�HQWHUSULVHV�� IRU� WKH�SHUVRQQHO� LQ�5	'�ZHUH�XVHG� WKUHH�GXPPLHV�SXW�R����HPSOR\HHV��IURP����WR�����RYHU����HPSOR\HHV���0RVW�RI�WKHP�ZHUH�UHMHFWHG�E\� WKH�PRGHO�EHFDXVH� WKH\�ZHUH�QR�VWDWLVWLFDOO\�VLJQLILFDQW� ,WV�ZRUWK�WR�PHQWLRQ� WKDW�WKH�YDULDEOHV�RI�WHFKQRORJLFDORULHQWDWLRQ�DQG�HIIRUWV�FDQ�EH�VXEVWLWXWHG� E\� HDFK� RWKHU��([FOXGLQJ�27�� IURP� WKH�PRGHO� LPSOLHV� WKH�HQWUDQFH�RI�RWKHU�YDULDEOHV� OLNH�27���27��R�27���%XW� WKLV� VXEVWLWXWLRQ� LPSOLHV� D�ORZHU� OHYHO� RI�VWDWLVWLFDO� VLJQLILFDQFH�� D� ORZHU�QXPEHU�RI�FRUUHFWO\�FODVVLILHG� ILUPV�RU�D� ORZHU�&KL�6TXDUH�IRU� WKH�PRGHO��7KLV�FRXOG�LPSO\� WKDW� WKH�PRGHO�KDYH�VRPH�SUREOHPV�RI�FR�OLQHDULW\�GXH�WR�WKH�YDULDEOHV�RI�WHFKQRORJLFDO�HIIRUWV�DQG�RULHQWDWLRQ��WKH�VDPH�FRXOG�EH�VDLG�IRU�WKH�YDULDEOH�SHUVRQQHO�LQ�5	'�LQ�UHODWLRQ�ZLWK�KH�YDULDEOH�HPSOR\PHQW�� EXW�GXULQJ�WKH�FRQVWUXFWLRQ�RI� WKH�PRGHO��DQG�HDUOLHU�HVWLPDWLRQV��,�GLG�QRW� ILQG�DQ\�HYLGHQFH�RU�LQGLFDWLRQV�WKDW�WKLV�LV�D�UHDO�SUREOHP�7KH�GHSHQGHQW�YDULDEOH�KDYH��WZR�YDOXHV��21(�ZKLFK�PHDQV�WKDW�WKH�ILUPV�GR�DFFRPSOLVK�DOO�ILYH�WHFKQRORJLFDO�REMHFWLYHV�RU�=(52��ZKLFK�PHDQV�WKDW�WKH�ILUPV�GR�QRW�DFFRPSOLVK�DW�OHDVW�RQH�RI�WKH�ILYH�WHFKQRORJLFDO�REMHFWLYHV�
6L]H�RI�WKH�ILUP7KH�DQDO\VLV�RI�WKH�DVVRFLDWLRQ�EHWZHHQ�WKH�VL]H�DQG�WKH�FRPPHUFLDO�UHVXOWV�GLG�QRW�RIIHU�D�FOHDU�SDQRUDPD��0RVW�RI�WKH�DQDO\VHV�� RI�WKH�UHVXOWV�IRXQG�IRU�WKH�WKUHH�VXE�VDPSOHV��PDLQWDLQLQJ�DV�D�FRQVWDQW�IDFWRU�WKH�LPSRUWDQFH�RI�WKH�REMHFWLYHV�UHODWHG�ZLWK�HDFK�RI�WKH�UHVXOWV� VKRZHG� WKH� VDPH� LQYHUWHG� DV\PPHWULF� 8�IRUP� IRXQG� IRU� WKH� WHFKQRORJLFDO�UHVXOWV��0HGLXP�VL]HG�ILUP�DUH�PRUH�HIILFLHQW� IROORZHG�E\� WKH�VPDOOHU� ILUPV�ZKLOH� WKH�ODUJH�ILUPV�KDG� WKH�ZRUVW� UHVXOWV��$QDO\VLQJ�RQO\� WKH�JURXS�RI� ILUPV�ZLWK�FR�RSHUDWLYH�SURMHFWV�WKLV�WHQGHQF\�LV�DOVR�IRXQG�EXW�LQ�WKLV�FDVH�WKH�UHVXOWV�ZHUH�QRW�WKDW�SURQRXQFHG�DQG� VWDWLVWLFDOO\� LQVLJQLILFDQW�� $V� DOUHDG\� PHQWLRQHG� WKH� RWKHU� IRUP� RI� DQDO\VLQJ� WKH�UHVXOWV��VWXG\LQJ�WKH�OHYHO�RI�JRDO�DFKLHYHPHQW� DOVR�GLGQ¶W�RIIHU�D�FOHDU�FRQFOXVLRQ��
7KH�ORJLVWLF�UHJUHVVLRQ�PRGHO�FOHDU�WKH�FRQIXVLRQ�JHQHUDWHG�E\�WKH�H[SORUDWLYH�DQDO\VHV��7KH�PRGHO�SRLQWV�RXW� WKDW� WKH�VPDOO� ILUPV�KDYH�D�VLPLODU�OHYHO�RI�JRDO�DFKLHYHPHQW�DV�WKH� PHGLXP� VL]HG� ILUPV� �WDNLQJ� LQ� DFFRXQW� WKH� LQWHUDFWLRQ� EHWZHHQ� WKH� GHSHQGHQW�YDULDEOHV��� :KLOH� WKH� ODUJH� ILUPV� KDYH� D� ORZHU� OHYHO� RI� JRDO� DFKLHYHPHQW� WKDQ� WKH�60(¶V���
6HFWRUDO�DQDO\VLV�7KH� H[SORUDWLYH� DQDO\VLV� LQGLFDWHG� D� VWDWLVWLFDOO\� VLJQLILFDQW� DVVRFLDWLRQ� EHWZHHQ� WKH�YDULDEOH�µVHFWRU¶�DQG�WKH�FRPELQHG�YDULDEOH�WKDW�LQGLFDWHV�WKH�OHYHO�RI�JRDO�DFKLHYHPHQW��/HVV� HIILFLHQW�ZHUH� WKH� ILUPV� EHORQJLQJ� WR� WKH� VHUYLFH� VHFWRU DQG� DQ� DERYH� DYHUDJH�RI�JRDO� DFKLHYHPHQW� ZDV� IRXQG� IRU� WKH� VXSSOLHUV� VSHFLDOLVHG� LQ� LQWHUPHGLDWH� JRRGV� DQG�HTXLSPHQW��7KH�VHFWRUDO�GLIIHUHQFHV� LQ�VL]H�� LQQRYDWLYH�HIIRUWV�DQG�RULHQWDWLRQ�RU�RWKHU�ILUP¶V�FKDUDFWHULVWLFV�DUH�ZHOO�NQRZQ��7KH�DGYDQWDJH�RI�WKH ORJLVWLF�PRGHOV�LV�WKDW�WKH\�DQDO\VH�WKH�VSHFLILF�VHFWRUDO�OHYHO�RI�JRDO�DFKLHYHPHQW�WDNLQJ�LQ�DFFRXQW�WKH�LQWHUDFWLRQ�ZLWK�RWKHU�VHFWRU�VSHFLILF�FKDUDFWHULVWLFV�MXVW�PHQWLRQHG�
�� 7KLV� UHODWLRQVKLS� ZDV� FRQILUPHG� IRU� WKH� LPSURYHPHQW� RI� WKH� FRPSHWLWLYH� SRVLWLRQ� HQ� JHQHUDO�� LQ�UHODWLRQ�ZLWK�QDWLRQDO�FRPSHWLWRUV�DQG�LQ�UHODWLRQ�ZLWK�LQWHUQDWLRQDO�FRPSHWLWRUV�DQG�WKH�LPSURYHPHQW�RI�WKH�SURILWDELOLW\�RI�WKH�ILUP��7KH�LPSDFW�RQ�WKH�FRVW�UHGXFWLRQ�GLG�VKRZ�D�VLPLODU�WHQGHQF\�EXW�WKH�VWDWLVWLFDO� VLJQLILFDQFH�ZDV� VRPHZKDW�EHORZ� WKH� OHYHO�RI������7KH�VXFFHVV� LQ�RSHQLQJ�QHZ�PDUNHWV�GLG�QRW�VKRZ�DQ\�FRUUHODWLRQ�ZLWK�WKH�VL]H�RI�WKH�ILUP��� $OWKRXJK�LQ�WKLV�ORJLVWLF�UHJUHVVLRQ�PRGHO�WKH�PHGLXP�VL]HG�ILUPV�DV�D�GXPP\�YDULDEOH�LV�QRW�LQFOXGHG�LW� KDV� WR� EH� SRLQWHG� RXW� WKDW� LQ� HDUOLHU� ORJLVWLF� UHJUHVVLRQ�PRGHOV� WKLV� YDULDEOH�ZDV� LQFOXGHG� LQ� WKH�HVWLPDWLRQ�RI�WKH�PRGHO�EXW�H[SHOOHG�DV�DQ�H[SODQDWRU\�YDULDEOH�



��

7KH� ORJLVWLF� UHJUHVVLRQ�GLGQ¶W�FRQILUP� WKH�DERYH�DYHUDJH� OHYHO�RI�JRDO�DFKLHYHPHQW�RI�WKH�VHFWRU�RI�VXSSOLHUV�VSHFLDOLVHG�LQ�LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW��7KHLU�UHODWLYHO\�KLJK�HIILFLHQF\�VKRXOG�EH�H[SODLQHG�E\�LWV�LQWHUDFWLRQ�ZLWK�RWKHU�H[SODQDWRU\�YDULDEOHV��7KH�EHQHDWK�DYHUDJH�OHYHO�RI�JRDO�DFKLHYHPHQW�RI�WKH�VHUYLFH�VHFWRU LV�FRQILUPHG�E\�WKH�ORJLVWLF� UHJUHVVLRQ� PRGHO�� 0RUHRYHU�� WKLV� PRGHO� LQGLFDWHV� WKDW� WKH� PDVV� SURGXFWLRQ�DVVHPEOHUV� ZHUH� DOVR� OHVV� HIILFLHQW� WKDQ� FRXOG� EH� H[SHFWHG� WDNLQJ� LQ� DFFRXQW�VLPXOWDQHRXVO\�RWKHU�DVSHFWV�RI�WKLV�VHFWRU�OLNH�WKH�ILUPV�VL]H��5	'�HIIRUWV�HWF��
7KH�FRQWURO�FDSLWDO�RI�WKH�ILUP7KH�H[SORUDWLYH�DQDO\VLV�±EDVHG�RQ� WKH�DVVRFLDWLRQ� WHVW� LQGLFDWHV�WKDW� WKH�SXEOLF�ILUPV�ZHUH�OHVV�VXFFHVVIXO�LQ�DFKLHYLQJ�WKHLU�FRPPHUFLDO�REMHFWLYHV�ZKLOH�WKH�ILUPV�EHORQJLQJ�WR�D�JURXS�RI�ILUPV�RU�D�KROGLQJ�KDYH�DQ�DERYH�DYHUDJH�OHYHO�RI�JRDO�DFKLHYHPHQW��7KH�ORJLVWLF�UHJUHVVLRQ�GLG�RQO\�FRQILUP�WKH�ODVW�UHVXOW��7KH�ORZHU�OHYHO�RI�HIILFLHQF\�RI�WKH�SXEOLF�ILUPV�KDV�WR�EH�H[SODLQHG�E\�WKH�LQWHUDFWLRQ�RI�RWKHU�H[SODQDWRU\�YDULDEOHV��7KRVH�ILUPV�DUH�LQ�JHQHUDO�ODUJH�ILUPV�DQG�IUHTXHQWO\�OHVV�LQQRYDWLYH�ZKLFK�FRXOG�H[SODLQ�WKHLU�ORZ�HIILFLHQF\�OHYHO��
7KH�FRPSHWLWLYH�SRVLWLRQ�RI�WKH�ILUPV7KH�H[SORUDWLYH�DQDO\VLV�LQGLFDWHG�WKDW�PRUH�FRPSHWLWLYH�ILUPV�ZHUH�PRUH�HIILFLHQW��7KH�ORJLVWLF�UHJUHVVLRQ�PRGHO�GRHV�QRW�FRQILUP�WKH�H[SODQDWRU\�SRZHU�RI� WKH�YDULDEOHV�WKDW�DUH�LQGLFDWLQJ�WKH�FRPSHWLWLYH�OHYHO�RI�WKH�ILUP��
,QQRYDWLYH�HIIRUWV�DQG�RULHQWDWLRQ�RI�WKH�ILUP7KH� DQDO\VLV� RI� WKH� FRPPHUFLDO� UHVXOWV�� WDNLQJ� LQ� DFFRXQW� WKH� LPSRUWDQFH� RI� WKH�LPSRUWDQFH�RI�HDFK�RI�WKH�REMHFWLYHV��VKRZHG�DQ�LQWHQVLYH�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH� LPSRUWDQFH�RI� WKH�UHVXOWV�DQG� WKH� LQQRYDWLYH� OHYHO�DQG�RULHQWDWLRQ�RI� WKH�ILUP��7KH�PRUH�LQQRYDWLYH�ILUPV�VHHPHG�WR�REWDLQ�EHWWHU�UHVXOWV��0RUHRYHU�WKH�UHODWLRQV�IRXQG�E\�WKH� FRPPHUFLDO� UHVXOWV� ZHUH HYHQ�PRUH� SURQRXQFHG� WKDQ� LQ� WKH� FDVH� RI� WKH� WHFKQLFDO�UHVXOWV� �VHH� VHFWLRQ� ���� (VSHFLDOO\� WKH� YDULDEOHV� WKDW� LQGLFDWH� WKH� LQQRYDWLYH� FXOWXUH� RU�RULHQWDWLRQ�VKRZ�D�KLJK�FRUUHODWLRQ�ZLWK�WKH�LPSRUWDQFH�RI�WKH�UHVXOWV��7KH�YDULDEOHV�WKDW�DUH� UHIOHFWLQJ� LQ� VRPH� ZD\� WKH� LQQRYDWLYH� HIIRUWV� �5	'� H[SHQGLWXUHV�� LQQRYDWLYH�UHJXODULW\� DQG�VDOHV�RI� LQQRYDWLYH�SURGXFW� LQ� UHODWLRQ� WR� WKH� WRWDO�DPRXQW�RI�VDOHV�HWF���DUH�QRW�WKDW�FRUUHODWHG�ZLWK�WKH�LPSRUWDQFH�RI�WKH�UHVXOWV��7KH�PRUH�LQQRYDWLYH�ILUPV�GLG�HVSHFLDOO\�ZHOO ZLWK� WKH� LPSURYHPHQW� RI� WKH� FRPPHUFLDO� SRVLWLRQ� LQ� UHODWLRQ�ZLWK� WKH�LQWHUQDWLRQDO�FRPSHWLWRUV�DQG�WKH�LPSURYHPHQW�RI�WKH�SURILWDELOLW\�RI�WKH�ILUP�
6XUSULVLQJO\� WKH� DVVRFLDWLRQ� WHVWV� GLGQ¶W� ILQG� DQ� LQWHQVLYH� FRUUHODWLRQ� EHWZHHQ� LQ� WKH�OHYHO�RI�JRDO�DFKLHYHPHQW�RU��HIILFLHQF\� DQG�WKH�LQQRYDWLYH�OHYHO�DQG�RULHQWDWLRQ�RI�WKH�ILUP�� 6HYHUDO� YDULDEOHV�� GLG� UHIOHFW� WKDW� WKH� PRUH� LQQRYDWLYH� ILUPV� GLG� IXOILO� PRUH�IUHTXHQWO\� WKHLU� FRPPHUFLDO� REMHFWLYHV�� 7KH� GLIIHUHQFHV� DUH� VPDOO�� EXW� VWDWLVWLFDOO\�VLJQLILFDQW�� DQG� WKH� UHODWLRQV� IRXQG� ZHUH� PRUH� SURQRXQFHG� WKDQ� LQ� WKH� FDVH� RI� WKH�DFKLHYHPHQW�RI�WKH�WHFKQLFDO�JRDOV��VHH�VHFWLRQ����
7KH� ORJLVWLF� UHJUHVVLRQ�PRGHO� WKDW� DQDO\VHV� WKH� DFKLHYHPHQW� RI� WKH� FRPPHUFLDO� JRDOV�LQFOXGHV�RQO\�WZR�YDULDEOHV�RI�WKH�LQQRYDWLYH�HIIRUWV�DQG�RULHQWDWLRQ�RI�WKH�ILUP��2Q�RQH�
�� )RXU�YDULDEOHV�GR�FRQILUP� WKDW� WKH�PRUH� LQQRYDWLYH� ILUPV�DUH�PRUH�HIILFLHQW� WKDQ� WKH� OHVV� LQQRYDWLYH�RQHV�� WHFKQRORJLFDO� DXWRQRP\� RI� WKH� ILUP�� LPSRUWDQFH RI� WKH� DSSOLHG� 5	'�� LPSRUWDQFH� RI� RZQ�GHYHORSHG�5	'�DQG�WKH�SHUFHQWDJH�RI�VDOHV�UHODWHG�ZLWK�LQQRYDWLYH�SURGXFWV�LQGLFDWHV



��

VLGH�WKH�ILUPV�ZLWK�D�KLJKHU�SHUFHQWDJH�RI�VDOHV�UHODWHG�ZLWK�LQQRYDWLYH�SURGXFWV�GR�KDYH�D�KLJKHU�GHJUHH�RI�JRDO�DFKLHYHPHQW�WKDQ�ILUPV�ZLWK�D�ORZHU�SHUFHQWDJH�GR��2Q�WKH�RWKHU�VLGH� WKH�PRGHO� LQGLFDWHV� WKDW�� WKH�PRUH� LPSRUWDQW� WKH� ILUP�FRQVLGHUV� WKH�DSSOLHG�5	'�WKH� OHVVHU� LV� WKH� FKDQJH� WKDW� WKH� ILUPV� DFKLHYH� WRZDUGV� WKHLU� SXUVXHG� REMHFWLYHV�� 7KLV�DSSDUHQW� FRQWUDGLFWLRQ� VKRXOG� QRW� EH� WKDW� VXUSULVLQJ� DQG� KDV� WR� EH� LQWHUSUHWHG� LQ� WKH�IROORZLQJ� ZD\�� 7KH� PRUH� LQQRYDWLYH� ILUPV� �KLJK� SHUFHQWDJH� RI� VDOHV� UHODWHG� ZLWK�LQQRYDWLYH�SURGXFW��GR� VKRZ�D�KLJKHU� OHYHO�RI�FRPPHUFLDO�HIILFLHQF\��%XW�DW� WKH�VDPH�WLPH�WKH�PRGHO� LQGLFDWHV�WKDW� WKH�PRVW� LQQRYDWLYH�ILUPV��FRQVLGHULQJ� WKH�DSSOLHG�5	'�DV� YHU\� LPSRUWDQW�� GR� FDUU\� RXW� PRUH� FRPSOH[ DQG� ULVN\� SURMHFWV� DQG� KDYH� PRUH�SUREOHPV�WR�UHDFK�WKH�SXUVXHG�REMHFWLYHV����
&R�RSHUDWLYH�DWWLWXGH�RI�WKH�ILUP7KH� ILUPV�ZLWK�D�SRVLWLYH�FR�RSHUDWLYH�DWWLWXGH� LQGLFDWH�EHWWHU�FRPPHUFLDO� UHVXOWV� WKDQ�WKH�ILUPV� WKDW�FRQVLGHUV�WKH�FR�RSHUDWLRQ�DV� OHVV�LPSRUWDQW��(VSHFLDOO\�WKH�FR�RSHUDWLRQ�ZLWK�XVHUV�DQG�VXSSOLHUV�KDYH�D�SRVLWLYH�HIIHFW�RQ�WKH�FRPPHUFLDO�UHVXOWV��7KH�FRPELQHG�YDULDEOH� WKDW� LQGLFDWHV� WKDW� WKH� ILUP� IXOILO� DOO� LWV� FRPPHUFLDO� REMHFWLYHV� GLG� UHIOHFW� WKH�VDPH� WHQGHQF\�DOWKRXJK�RQO\�VWDWLVWLFDOO\�VLJQLILFDQW�IRU� WKH�FR�RSHUDWLRQ�ZLWK�XVHUV�RU�FOLHQWV�� $OVR� WKH� ORJLVWLF� UHJUHVVLRQ�PRGHO� FRQILUPV� WKDW� WKH�PRUH� FR�RSHUDWLYH� ILUPV�KDYH�D�KLJKHU�OHYHO�RI�JRDO�DFKLHYHPHQW���
7KH�FKDUDFWHULVWLFV�RI�WKH�&'7,�SURMHFWV�FDUULHG�RXW�E\�WKH�ILUP7KH�H[SORUDWLYH�WHVWV�UHIOHFWHG�WKH�IROORZLQJ�UHVXOWV� LQ�UHODWLRQ� WR�WKH�FKDUDFWHULVWLFV�RI�WKH�SURMHFW�ILQDQFHG�E\�WKH�&'7,�

x $V�ZHOO�DV�WKH�DVVRFLDWLRQ�WHVW�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHO�LQGLFDWHV�WKDW�WKH�W\SH�RI�SURMHFW� �FR�RSHUDWLYH�SURMHFWV�YHUVXV� WHFKQRORJ\�SURMHFWV�� LV�QRW�UHODWHG�ZLWK� WKH�OHYHO�RI�JRDO�DFKLHYHPHQW�
x 7KH�ILUPV�ZLWK�PRUH�WKDQ�RQH�&'7,�SURMHFW�GR�FRQVLGHU�WKH�SXUVXHG�REMHFWLYHV�DV�PRUH�LPSRUWDQW�DQG�UHIOHFW�D�KLJKHU�OHYHO�RI�JRDO�DFKLHYHPHQW��
x $QRWKHU�FKDUDFWHULVWLF�RI� WKH�&'7,�SURMHFWV� LV WKH�QRYHOW\�RI� WKH� W\SH�RI�DFWLYLW\�IRU� WKH� ILUP�� $V� FRXOG� EH� H[SHFWHG� ILUPV� WKDW� DUH� FDUU\LQJ� RXW� UHODWLYHO\� QHZ�DFWLYLWLHV�GR�KDYH�D�ORZHU�OHYHO�RI�JRDO�DFKLHYHPHQW�WRR

$OO�WKHVH�WHQGHQFLHV�DUH�FRQILUPHG�LQ�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHO�
���� 7KH�FRPPHUFLDO�UHVXOWV�RI�WKH�ILUPV�FKDUDFWHULVHG�DV�IUHH�ULGHUV�
�� 7KRVH�ILUPV�ZLWK�D�KLJK�SHUFHQWDJH�RI�VDOHV�DUH�PRUH�VXFFHVVIXO�LQ�WKH�FRPPHUFLDOLVDWLRQ�RI�WKH�SURMHFW�GRHV� QRW� VHHP� VR� VXUSULVLQJ� EHFDXVH� WKLV� KLJK� SHUFHQWDJH� FRXOG� UHIOHFW� LWV� VXFFHVV� LQ� WKHLU� &'7,�SURMHFWV��%XW�DV�LQ�DOO�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHOV�SUHVHQWHG�LQ�WKLV�3K'�,�GLG�VRPH�FRQWURO�DQDO\VHV�EDVHG� RQ� WKH� LQFOXVLRQ� DQG� H[FOXVLRQ� RI� GLIIHUHQW� YDULDEOHV� WKDW� LQGLFDWH� WKH� LQQRYDWLYH� HIIRUW� DQG�RULHQWDWLRQ�RI�WKH�ILUP��,Q�WKHVH�HDUOLHU�PRGHOV�,�IRXQG�VLPLODU�UHVXOWV��7KLV�HDUOLHU�PRGHOV�GLG��LQFOXGH�VHYHUDO�YDULDEOHV�RI�WKH�LQQRYDWLYH�OHYHO�RI�WKH�ILUPV�DQG�VRPH�RI�WKHP�KDG�ZLWK�RSSRVLWH�VLJQV��� 7KH�PRGHO�RQO\� LQFOXGHV� WKH�FR�RSHUDWLYH�DWWLWXGH� LQ� UHODWLRQ�ZLWK� WKH�XVHUV�RU� FOLHQWV�EXW�H[FOXGLQJ�WKLV� YDULDEOH�RI� WKH� LQLWLDO�PRGHO� WKH� FR�RSHUDWLRQ�ZLWK� VXSSOLHUV�ZLOO� EH� VHOHFWHG� DV� DQ� H[SODQDWRU\�YDULDEOH�



��

,W� FDQ� EH� SRLQWHG� RXW� WKDW� WKH� IUHHULGHU� ILUPV� GR� VKRZ� D� EHORZ� DYHUDJH� OHYHO� RI�DFFRPSOLVKPHQW�RI�WKH�WKUHH�FRPPHUFLDO�REMHFWLYHV��7KH�GLIIHUHQFHV�ZHUH�LQ�JHQHUDO�QRW�YHU\� KLJK� EXW� PRUH� SURQRXQFHG� WKDQ� LQ� WKH� FDVH� RI� WKH� WHFKQRORJLFDO� UHVXOWV�� 7KH�UHODWLYHO\�EDG�OHYHO�RI�JRDO�DFKLHYHPHQW�ZDV�VWDWLVWLFDOO\�FRQILUPHG�E\�WKH�LPSURYHPHQW�RI� WKH� SURILWDELOLW\�� WKH� UHGXFWLRQ� RI� SURGXFWLRQ� FRVWV� DQG� WKH� LPSURYHPHQW� RI� WKH�FRPSHWLWLYH�SRVLWLRQ� LQ� UHODWLRQ�ZLWK�QDWLRQDO�FRPSHWLWRUV��7KH�FRPELQHG�YDULDEOH� WKDW�LQGLFDWHV� WKDW� WKH� ILUP� UHDFKHG� DOO� LWV� FRPPHUFLDO� REMHFWLYHV� LV� QRW� UHODWHG� ZLWK� WKH�YDULDEOH�µIUHHULGHU¶��
���� &RQFOXVLRQV
6HFWLRQ� �� DQG� �� DQDO\VHG� WKH� WHFKQRORJLFDO� DQG� FRPPHUFLDO� LPSDFW� RI� WKH� ILUPV��$OWKRXJK� WKH� VXFFHVV� RI� WKH� SURMHFWV� FDQ� QRW� EH� VHHQ� DV� D� GLUHFW� LPSDFW� RI� WKH�SXEOLF�SROLF\�WKHLU�HYDOXDWLRQ�LV�LPSRUWDQW�WR�DQDO\VH�WKH�UROH�DQG�LPSRUWDQFH�RI�WKH�&'7,��$V�PHQWLRQHG�EHIRUH�WKH�&'7,�VXSSRUW�SURJUDPPHV�FDQ�RQO\�EH�MXVWLILHG�LI�WKH\�JHQHUDWH�D�JURZWK�RI� WKH� VRFLDO�ZHOIDUH��6XFK�JURZWK� FDQ�RQO\�EH�JHQHUDWHG� LI�D� ODUJH�QXPEHU�RI�WKRVH�SURMHFWV�DUH�VXFFHVVIXO�
7KHUH�LV�QR�GRXEW�DERXW�WKH�IDFW�WKDW�WKH�UHVXOWV�RI�WKH�SURMHFWV�DUH�YHU\�JRRG��7KLV�FRXOG�EH�VXUSULVLQJ�WDNLQJ�LQ�DFFRXQW�WKH�VXSSRVHG�RU�H[SHFWHG�FRPSOH[LW\�RI�WKH�LQQRYDWLRQ�SURMHFWV��2Q�RQH�VLGH�WKLV�KLJK�OHYHO�RI�DFFHVV�FDQ�EH�FRQVLGHUHG�DV�SRVLWLYH�EHFDXVH�RQ�WKLV� ZD\� WKH� SURMHFWV� FDQ� JHQHUDWH� JURZWK� RI� WKH� VRFLDO� ZHOIDUH�� 2Q� WKH� RWKHU� VLGH� LW�FRXOG� LPSO\� WKDW� WKH� &'7,� GLG� VXSSRUW� LQFUHPHQWDO� 5	'� SURMHFWV�� 7KLV� ODVW�LQWHUSUHWDWLRQ�VHHPV�WR�EH�UHDVRQDEOH�EHFDXVH�WKH�&'7,�KDV�WR�VHOHFW�WKH�SURMHFWV�IURP�WKH�JURXS�RI�DSSOLFDWLRQV�SUHVHQWHG�E\�WKH�6SDQLVK�ILUPV��$QG�PRVW�RI�WKHP�DUH�GRLQJ�LQFUHPHQWDO� 5	'��0RVW� RI� WKH� 6SDQLVK� ILUPV� GR� FRQVLGHU� LQFUHPHQWDO� LQQRYDWLRQ� RU�LPLWDWLRQ�DV�PRUH�LPSRUWDQW�WKDQ�UDGLFDO�WHFKQLFDO�FKDQJHV��0RUHRYHU�WKH\�GR�FRQVLGHU�WKH�WHFKQLFDO�GHYHORSPHQW�DV�PXFK�PRUH�LPSRUWDQW�WKDQ�WKH�5	'����
$OWKRXJK�WKLV�LQWHUSUHWDWLRQ�FDQ�EH�SXW�DVLGH�SDUWLDOO\��,W�KDV�WR�EH SRLQWHG�RXW�WKDW��RQ�RQH�KDQG�� WKH�&'7,�KDV� UHVHUYHG�D�SDUW�RI� LWV�EXGJHW� IRU�PRUH�FRPSOH[�DQG�KLJK�ULVN�SURMHFWV�DQG��PRUHRYHU��WKH�GHYHORSPHQW�RI�QHZ�SURGXFWV�ZDV�WKH�PRVW�YDOXHG�REMHFWLYH�ZKLOH� DW� WKH� VDPH� WLPH� WKH� DGDSWDWLRQ� RI� DFTXLUHG� WHFKQRORJLHV�ZDV� QRW� DQ� LPSRUWDQW�REMHFWLYH� IRU� WKH� &'7,� SURMHFWV�� 2Q� WKH� RWKHU� KDQG�� WKH� VWXG\� RI� WKH� ,(6(� �������SRLQWHG� RXW� WKDW� WKH� WHFKQLFDO� FRPSOH[LW\� RI� WKH� FR�RSHUDWLYH� SURMHFWV� ZDV� UHODWLYHO\�KLJK����
�� 7KH� VWXGLHV� DERXW� LQQRYDWLYH� EHKDYLRXU� RI� WKH� 6SDQLVK� ILUPV� SRLQW� RXW� WKDW� WKH� PRVW� RI� WKHP� GR�LQFUHPHQWDO�5	'�DQG�WKH�LQWURGXFWLRQ�RI�LPSRUWDQW�RU�UDGLFDO�WHFKQRORJLFDO�FKDQJHV�LV�FRQVLGHUHG�DV�OHVV�LPSRUWDQW��VHH�DPRQJ�RWKHUV�WKH�VWXGLHV�RI��&LUFXOR�GH�(PSUHVDULRV��������%XHVD�0ROHUR��������&27(&���������� )RU�����RI�WKH�FR�RSHUDWLYH�SURMHFWV�WKH�XVHG�NQRZOHGJH�H[LVWHG�RQO\�RQ�D�WKHRUHWLFDO�OHYHO�DQG�RQO\����� RI� WKH� SURMHFWV� XVHG� NQRZOHGJH� WKDW� ZDV� DOUHDG\� XVHG� LQ� LQGXVWULDO� DSSOLFDWLRQV�Â���� RI� WKH�SURMHFWV� GHYHORSHG� D� WHFKQRORJ\� WKDW� ZDV� QHZ� RQ�ZRUOG� OHYHO�� ����ZDV� QHZ� DW QDWLRQDO� OHYHO� DQG�����ZDV�QHZ�RQ�ILUP�OHYHO�



��

7KH� HYDOXDWLRQ� VWXGLHV� RI� WHFKQRORJ\� SROLF\� VKRXOG� JHQHUDWH� XVHIXO� GDWD� IRU�SROLF\PDNHUV�VR�WKDW�WKH\�FDQ�DGMXVW�WKH�LQVWUXPHQW��GHYHORS�DGGLWLRQDO�PHDVXUHPHQW�WR�DFFRPSDQ\�WKH�H[LVWLQJ�LQVWUXPHQWV�RU� WR�LPSURYH�WKHLU�LQWHUQDO�VHOHFWLRQ�SURFHGXUH�RI�WKH�SUHVHQWHG�DSSOLFDWLRQV��7KH�REMHFWLYH�RI�WKH�FKDUDFWHULVDWLRQ�RI�WKH�ILUPV�ZLWK�ZRUVH�WHFKQLFDO� RU� FRPPHUFLDO� UHVXOWV� DQG� ZLWK� D� ORZ� OHYHO� RI� JRDO� DFKLHYHPHQW� ZDV� WKH�JHQHUDWLRQ� RI� VXFK� XVHIXO� GDWD�� ,Q� VSLWH� RI� WKH� ULFK� LQIRUPDWLRQ� RIIHUHG� E\� WKH�,$,)�&'7,� VXUYH\� LW� LV� GLIILFXOW� WR� FKDUDFWHULVH� WKH� ILUPV� ZLWK� D� ORZ� OHYHO� RI� JRDO�DFKLHYHPHQW�XVLQJ�VXFK�SUDFWLFDO�DQG�XVHIXO�LQGLFDWRUV
,Q� DQ� XQH[SHFWHG�ZD\� LW� VHHPV� WKDW� WKH� ODUJH� ILUPV� KDYH�PRUH� SUREOHPV� WR� FDUU\� RXW�VXFFHVVIXOO\� WKHLU� 5	'� SURMHFWV�� ,W� FRXOG� EH� H[SHFWHG� WKDW� WKRVH� ILUPV�� ZLWK� PRUH�PDUNHW� SRZHU�� FRXOG� FRQYHUW� PRUH� HDVLO\� WKHLU� WHFKQLFDO� UHVXOWV� LQWR� FRPPHUFLDO�SURGXFWV�WKDQ�WKH�VPDOOHU�RQHV��,W�FRXOG�EH�DUJXHG�WKDW�WKLV�UHVXOW�LV�UHODWHG�ZLWK�WKH�NLQG�RI�SURMHFWV�RI�WKH�ODUJH�ILUPV�WKDW�WKH�&'7,�ILQDQFH��7KH�&'7,�KDV�D�FORVHG�EXGJHW�DQG�FDQ� QRW� DFFHSW� DOO WKH� SUHVHQWHG� SURMHFWV�� ,Q� LWV� DLP� WR� ILQDQFH� DV� PDQ\� DV� ILUPV� DV�SRVVLEOH� LW�FRXOG�EH�WKDW� WKH\�VHOHFW�� LQ� WKH�FDVH�RI� WKH�ODUJH�ILUPV�VPDOO�SURMHFWV�±RU�D�SURMHFW� WKDW� LV� MXVW�D�SDUW�RI�D�ELJ�RQH� ZLWK� ORZ�GLUHFW� LPSRUWDQFH� IRU� WKH�FRPPHUFLDO�VLWXDWLRQ� RI� WKH� ILUPV�� ,W� LV� LPSRVVLEOH� WR� FRQILUP� WKLV� LQWHUSUHWDWLRQ�� 0RUHRYHU� WKLV�DUJXPHQW�FDQ�RQO\�EH�XVHG�IRU�H[SODLQLQJ�WKH�ORZ�OHYHO�RI�FRPPHUFLDO�UHVXOWV�EXW�QRW�WR�H[SODLQ�WKH�UHODWLYHO\�EDG�WHFKQLFDO�UHVXOWV�
$�JURXS�RI�ILUPV�WKDW�QHHGV�VSHFLDO�DWWHQWLRQ�IURP�WKH�&'7,�DUH�WKH�ILUPV�RI�WKH�VHUYLFH�VHFWRU��7KH�FRPSOH[LW\�RI� WKHLU�SURMHFWV�RU� WKH�ORZ�LQQRYDWLYH�OHYHO�RI� WKRVH�ILUPV�FDQ�QRW�H[SODLQ�WKHLU�ORZ�OHYHO�RI�JRDO�DFKLHYHPHQW�DV�ZHOO�DV�LQ�UHODWLRQ�WR�WKHLU�WHFKQLFDO�REMHFWLYHV� DV� LQ� UHODWLRQ� ZLWK� WKHLU� FRPPHUFLDO� REMHFWLYHV�� 7KH� &'7,� VKRXOG� KDQGOH�PRUH� FDUHIXOO\� WKH� DSSOLFDWLRQ� IRUPV� RI� WKH� ILUPV� RI� WKLV� VHFWRU� GXULQJ� WKH� VHOHFWLRQ�SURFHGXUH��LPSURYH�WKH�FRQWURO�RI�WKH�GHYHORSPHQW�RI�WKRVH�SURMHFWV�RU�RIIHU�DGGLWLRQDO�VXSSRUW� �OLNH� LQQRYDWLRQ� RU� FRPPHUFLDO� FRQVXOWDQF\�RU� IRUPDWLRQ� RI� UHVHDUFKHUV��� 7KH�5	'�EDVHG�ILUPV��WKDW�DOVR�VKRZ�D�ORZ�OHYHO�RI�JRDO�DFKLHYHPHQW��SRVVLEO\�GR�QRW�QHHG�VXFK� H[WUD� DWWHQWLRQV��7KHLU� UHODWLYHO\� EDG� UHVXOWV� DUH�QRW� EDVHG�RQ�D� ODFN�RI� WHFKQLFDO�FDSDELOLWLHV�EXW�WKH�UHVXOW�RI�PRUH�FRPSOH[�DQG�ULVN\�SURMHFWV�
2WKHU�W\SH�RI�ILUPV�WKDW�VKRZ�D�EHORZ�DYHUDJH�OHYHO�RI�JRDO�DFKLHYHPHQW�±HVSHFLDOO\�LQ�UHODWLRQ�ZLWK�WKHLU�FRPPHUFLDO�REMHFWLYHV� DUH�WKH�ILUPV�ZLWK�D�OHVV�FRPSHWLWLYH�SRVLWLRQ�LQ� WKH� PDUNHW�� 7KH� DVVRFLDWLRQ� WHVWV� PDNH� FOHDU� WKDW� WKRVH� ILUPV� QHHG� H[WUD� DWWHQWLRQ�HVSHFLDOO\�WR�FRQYHUW�WKHLU�WHFKQLFDO�UHVXOW�LQWR�SURGXFWV�UHDG\�IRU�WKH�PDUNHW�
7KH� DQDO\VHV� GR� QRW� GRXEW� DERXW� WKH� IDFW� WKDW� D� SRVLWLYH� FR�RSHUDWLYH� DWWLWXGH� KDV� D�SRVLWLYH�LQIOXHQFH�RQ�WKH�HIILFLHQF\�RI�WKH�ILUPV��(VSHFLDOO\�ILUPV�WKDW�FRQVLGHUV�WKH�FR�RSHUDWLRQV� ZLWK� FOLHQWV� DQG� VXSSOLHUV� OLNH� YHU\� LPSRUWDQW� VKRZV� D� KLJK� OHYHO� RI� JRDO�DFKLHYHPHQW�� $OWKRXJK� RQ� WKH� VDPH� WLPH� LWV� LPSRUWDQW� WR� VWUHVV� WKDW� WKH� FR�RSHUDWLRQ�ZLWK� 3XEOLF� 5HVHDUFK� &HQWUHV� LV� QRW� WKDW� KLJKO\� DVVRFLDWHG� ZLWK� WKH� VXFFHVV� RI� WKH�SURMHFWV��$OWKRXJK�LW�FRXOG�EH�H[SODLQHG�E\� WKH�SRVVLEOH�KLJK�GLIILFXOW\�RI� WKH�SURMHFWV�FDUULHG�RXW�LQ�FR�RSHUDWLRQ�ZLWK�VXFK�LQVWLWXWHV�
7R�H[SODLQ�WKH�DSSDUHQWO\�FRQWUDGLFWRU\�UHVXOWV�WKDW�ZHUH�IRXQG�LQ�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHOV� LQ� UHODWLRQ�ZLWK� WKH� LQGLFDWRUV� RI� WKH� LQQRYDWLYH� HIIRUWV� DQG� RULHQWDWLRQ� RI� WKH�ILUPV�,�XVHG�WKH�IROORZLQJ�LQWHUSUHWDWLRQ��7KH�PRVW�LQQRYDWLYH�ILUPV�GR�KDYH�D�UHODWLYHO\�ORZ�OHYHO�RI�JRDO�DFKLHYHPHQW�EHFDXVH�WKH\�DUH�FDUU\LQJ�RXW�PRUH�FRPSOH[�DQG�GLIILFXOW�SURMHFWV�� 6LPXOWDQHRXVO\� �WDNLQJ� LQ� DFFRXQW� WKH� FRPSOH[LW\� RI� WKH� SURMHFWV� WKH�PRUH�



��

LQQRYDWLYH� ILUPV� VKRZ� D� KLJKHU� OHYHO� RI� JRDO� DFKLHYHPHQW�� LQ� UHODWLRQ� ZLWK� WKHLU�WHFKQRORJLFDO�DQG�FRPPHUFLDO�REMHFWLYHV��WKDQ�WKH�OHVV�LQQRYDWLYH�ILUPV��
7KH� VHFRQG� SDUW� RI� WKH� LQWHUSUHWDWLRQ� FDQ� EH� H[SODLQHG� E\� WKH� IDFW� WKDW� WKH� PRUH�LQQRYDWLYH�ILUPV�SRVVLEO\�KDYH�EHWWHU�WHFKQRORJLFDO�FDSDELOLWLHV�DQG�H[SHULHQFH�LQ�5	'��7KLV�LQWHUSUHWDWLRQ�FDQ�RQO\�E\�SURYHG�LQ�DQ�LQGLUHFW�ZD\��7KH�VXSSRVLWLRQ�WKDW�WKH�PRVW�LQQRYDWLYH�ILUPV�GR�PRUH�FRPSOH[�SURMHFWV�LV�VXSSRUWHG�E\�WKH�IDFW�WKDW�WKRVH�ILUPV�GR�FDUU\�RXW�PRUH� IUHTXHQWO\� FR�RSHUDWLYH�SURMHFWV� �QRUPDOO\� LQFOXGLQJ�EDVLF�5	'��� WKHLU�SURMHFWV� DUH� LQ� JHQHUDO� FKDUDFWHULVHG� E\� KLJKHU� FRVWV� RU� EXGJHWV� DQG� WKH� WHFKQLFDO�REMHFWLYHV� RI� WKHLU� SURMHFWV� GR� GLYHUJH�PRUH� IUHTXHQWO\� IURP� WKHLU� QRUPDO� LQQRYDWLYH�DFWLYLWLHV��0RUHRYHU� WKLV� LQWHUSUHWDWLRQ� FRXOG� EH�PRUH� SODXVLEOH� WDNLQJ� LQ� DFFRXQW� WKH�W\SH�RI� LQGLFDWRUV� WKDW�KDYH�QHJDWLYH�RU�SRVLWLYH�VLJQV��7KH�YDULDEOH� WKDW� LQGLFDWHV� WKDW�WKH�PRUH�LQQRYDWLYH�ILUPV�KDYH�D�KLJKHU�SRVVLELOLW\�WR�DFKLHYH�WKHLU�WHFKQLFDO�JRDOV�WKDQ�WKH�OHVV�LQQRYDWLYH�LV�WKH�WHFKQRORJLFDO�DXWRQRP\�RI�WKH�ILUPV��DQ�LQGLFDWRU�WKDW�FRXOG�EH�DVVRFLDWHG�ZLWK�WKH�WHFKQRORJLFDO�FDSDELOLW\�RI�WKH�ILUP��7KH�YDULDEOH�WKDW�LQGLFDWHV�WKDW�WKH�PRVW�LQQRYDWLYH�ILUPV�KDYH�D�ORZHU�SRVVLELOLW\�WR�DFKLHYH�WKHLU�WHFKQLFDO�JRDOV�WKDQ�WKH� OHVV� LQQRYDWLYH�RQHV� LV� WKH�LPSRUWDQFH�RI�EDVLF�5	'��,I�D�ILUP�FRQVLGHUV�WKH�EDVLF�5	'�DV�DQ�LPSRUWDQW�HOHPHQW�RI�LWV�LQQRYDWLYH DFWLYLWLHV�LW�FRXOG�EH�VXSSRVHG�WKDW�WKH\�FDUU\�RXW�PRUH�FRPSOH[�DQG�GLIILFXOW�SURMHFWV�WKDQ�WKH�ILUPV�WKDW�GHQ\�WKH�LPSRUWDQFH�RI�EDVLF�5	'�DQG�DUH�RQO\�GRLQJ�DSSOLHG�5	'�RU�WHFKQLFDO�HQJLQHHULQJ�
$� ODVW� LQGLUHFW� IDFW� WKDW� FRXOG� FRUURERUDWH� WKLV� LQWHUSUHWDWLRQ� RI� WKH� DSSDUHQW�FRQWUDGLFWLRQ�ZDV� IRXQG� LQ� WKH� H[SORUDWLYH� DQDO\VLV� XVLQJ� RQO\� WKH� VXE� VDPSOH� RI� FR�RSHUDWLYH�SURMHFWV��7KHVH�DQDO\VHV�UHIOHFW�D� UHODWLRQ�EHWZHHQ� WKH�JRDO�DFKLHYHPHQW�DQG�WKH� LQQRYDWLYH� HIIRUWV� DQG�RULHQWDWLRQ�RI� WKH� ILUP� LQ� WKH� IRUP�RI� DQ� LQYHUWHG�8��)LUPV�ZLWK�D�PHGLXP�OHYHO�RI�LQQRYDWLYH�HIIRUWV�� KDYH�WKH�KLJKHVW�OHYHO�RI�JRDO�DFKLHYHPHQW�������IROORZHG�E\�WKH�PRVW�LQQRYDWLYH�ILUPV��������7KH�OHVV�LQQRYDWLYH�ILUPV�GLG�KDYH�D�FOHDUO\� ORZHU� OHYHO�RI�JRDO�DFKLHYHPHQW��������7KLV�FRXOG�LQGLFDWH� WKDW� WKH�ILUPV�GR�QHHG� D� FULWLFDO�PDVV� RI� 5	'� DFWLYLWLHV� WR� DVVXUH� D� FHUWDLQ� OHYHO� RI� JRDO� DFKLHYHPHQW��2QFH�SDVVHG�WKDW�FULWLFDO�PDVV�WKH�WKH�KLJKHU�WKH�5	'�HIIRUWV�WKH�ZRUVH�WKH�OHYHO�RI�JRDO�DFKLHYHPHQW�� $JDLQ�� WKLV� VKRXOG� EH� H[SODLQHG� E\� WKH PRUH� FRPSOH[� DFWLYLWLHV� RI� WKH�SURMHFWV�FDUULHG�RXW�

�� 0HDVXUHG�E\� WKH�H[SHQGLWXUHV� LQ�5	'�E\�VDOHV�XVLQJ� WKUHH� LQWHUYDOV� �XS�WR�����IURP���WLOO����RYHU������)XUWKHU�RQ�FDQ�EH�UHPHPEHUHG�WKDW� WKH�DYHUDJH�OHYHO�RI�JRDO�DFKLHYHPHQW�RI�WKH�WHFKQRORJLFDO�REMHFWLYHV�LV�����
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&+$37(5��
7+(� /($51,1*� 352&(66� *(1(5$7('� %<� 38%/,&/<�),1$1&('�5	'�352-(&76
��� ,QWURGXFWLRQ
7KHUH� LV� QR� GRXEW� DERXW� WKH� IDFW� WKDW� LQQRYDWLRQ� LV� D�NH\�DVSHFW� IRU� HFRQRPLF�JURZWK��*ULOLFKHV��������/LFKWHQEHUJ�6LHJHO��������)DJHUEHUJ��������������)UHHPDQ��������DQG�WKDW� WKH� GHYHORSPHQW� RI� QHZ� DGYDQFHG� WHFKQRORJLHV� LV� DQ� LPSRUWDQW� IDFWRU� RI� WKH�FRPSHWLWLYH�DGYDQWDJHV�RI�D�FRXQWU\�RU�D� UHJLRQ�DQG� WKHLU�HQWHUSULVHV� �)UHHPDQ��������3RUWHU�� ������� $OVR� RQ� D� PLFUR� OHYHO� WKH� LQQRYDWLRQ� LV� DQ� LPSRUWDQW� IDFWRU�� 7KH�FRPSHWLWLYH� VWUHQJWK� RI� D� ILUPV� GHSHQG� SDUWLDOO\� RQ� LWV� LQQRYDWLYH� OHYHO�� $V� FDQ� EH�GHULYHG� IURP� WKH�PRGHUQ� WKHRULHV�RI� WHFKQRORJLFDO�FKDQJH� �WKH� LQWHUDFWLYH�PRGHO �� VHH�%R[� ��� WKH� WHFKQRORJLFDO� FDSDFLW\� RI� D� ILUP� LV� D� IXQGDPHQWDO� IDFWRU� WR� GHYHORS��VXFFHVVIXOO\��5	'�SURMHFWV��7KH�WHFKQRORJLFDO�FDSDELOLW\�RI�D�ILUP�FDQ�EH�GHVFULEHG�DV�LWV� SRWHQWLDO� WR� XQGHUVWDQG�� PDQDJH�� DQG� DGDSW� WKH� SXUFKDVHG� WHFKQRORJLHV� RU� IXWXUH�LQQRYDWLRQV�� WKH� FDSDFLW\� WR� GHYHORS� RU� JHQHUDWH� WHFKQRORJLFDO� LQQRYDWLRQV� DQG� LV� WKH�UHVXOW�RI�DQ�DFFXPXODWLYH�OHDUQLQJ�SURFHVV�DQG�H[SHULHQFH��)UHHPDQ��������������'RVL�HW�DO���������&RKHQ�/HYLQWKDO���������0H\HU�.UDKPHU��������5RXVVHO�HW�DO���������'DQNEDDU�HW�DO���������5RWKZHOO��������0DOHUED�2UVHQLJR��������3DYyQ�+LGDOJR�������� 7KH�ILUP�QRW�RQO\� QHHGV� WKH� SRWHQWLDO� WR� PDQDJH� QHZ� WHFKQRORJLHV�� EXW� WKH� HQWHUSULVHV� KDYH� WR� EH�DZDUH�RI�WKH�IXWXUH�WHFKQRORJLFDO�GHYHORSPHQWV�ZKLFK�PDGH�WKHP�DEOH�WR�YDOXH��GHWHFW��VHOHFW�DQG�DEVRUE�WKH�UHOHYDQW�WHFKQRORJLHV�IRU�WKH�ILUPV��&RKHQ�/HYLQWKDO��������3�������,QQRYDWLRQ�PDQDJHPHQW��DV�XQGHUSLQQHG�LQ�ER[����VKRXOG�EH�SDUW�RI�WKH�ILUP¶V�FRUSRUDWH�VWUDWHJ\��
,Q� WKLV� SDSHU� ,� ZLOO� DQDO\VH� WKH� OHDUQLQJ� HIIHFWV� RI� 5	'�XVLQJ� WKH� FRQFHSW� RI� ³JHQHULF�LPSDFW´�GHILQHG�E\�WKH�LPSDFW�RQ�WKH�WHFKQRORJLFDO�FDSDELOLWLHV�RI�D ILUP��JHQHUDWHG�E\�WKH�GHYHORSPHQW� RI�5	'�SURMHFWV��$� ILUP¶V� WHFKQRORJLFDO� FDSDELOLW\� FRQVLVWV� RI� LWV� NQRZ�KRZ�ZLWK� D� WDFLW�� DFFXPXODWLYH� GLPHQVLRQ� GHWHUPLQDWHG� E\� D� EURDG� QXPEHU�RI� IDFWRUV�OLNH� WKH� LQIOXHQFH�RI� WKH�KXPDQ� UHVRXUFHV�� WKH�HQWUHSUHQHXULDO�DWWLWXGH�RI� WKH�ERDUGLQJ�GLUHFWRU�� WKH� LQQRYDWLYH� FXOWXUH�� WKH�SRWHQWLDO� WR� OHDUQ�� WKH�RUJDQLVDWLRQDO� VWUXFWXUH� DQG�PDQDJHPHQW� RI� WKH� LQQRYDWLRQ� DQG� WKH� HPEHGGHGQHVV� RI� WKH� ILUP� LQ� WKH� QDWLRQDO� DQG�UHJLRQDO�V\VWHP�RI�LQQRYDWLRQ�
7R� SXW� WKH� FRQFOXVLRQV� RI� WKH� VWXG\� LQ� D� EURDGHU� FRQWH[W� DQG� WR� RYHUFRPH� DG�KRF�LQWHUSUHWDWLRQV�WKH�UHVXOWV�ZLOO�EH�FRQWUDVWHG�ZLWK�VHYHUDO�HYDOXDWLRQ�VWXGLHV�WKDW�DQDO\VHG�WKH� OHDUQLQJ�HIIHFWV�RI�SXEOLFO\� ILQDQFHG�5	'�SURMHFWV��6XFK�D�³FDVH�VWXG\´�LQFOXGHV�DQ�DQDO\VLV�RI���VWXGLHV�WKDW�HYDOXDWHG�WKH�DFWXDWLRQ�RI�WKH�&'7,��%XVRP��������)RQWHOD�HW�DO�������� ,(6(�� ����� \� $FRVWD�� ������ DQG� DOVR� UHIOHFWV� WKH� UHVXOWV� RI� RWKHU� HYDOXDWLRQ�VWXGLHV��WKDW�DQDO\VHG�VLPLODU�SURJUDPPHV��FDUULHG�RXW�LQ�6SDLQ�RU�RWKHU�FRXQWULHV�
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%2;��� 7KHRU\�RI�WHFKQRORJLFDO�FKDQJH��WKH�OLQHDU�DQG�LQWHUDFWLYH�PRGHO��7KH�PRGHUQ�WKHRULHV�RI�WHFKQRORJLFDO�FKDQJH�XSJUDGHG�WKH�LQWHUHVW�RI�SROLF\�PDNHUV�LQ�WKH�FRQFHSW�RI�WHFKQRORJLFDO�FDSDELOLWLHV�RI�D�FRXQWU\�DQG�WKHLU�ILUPV��7KH�7HFKQRORJ\�SROLF\�LQ�PRVW�GHYHORSHG�FRXQWULHV�XQWLO� WKH�HDUO\�����V�ZDV�EDVHG�RQ� WKH� OLQHDU�PRGHO� � %HKUHQG�������� 'DQNEDDU�� ���� �� 1DXZHOHDUV�5HLG� ������ 7KLV� PRGHO� YLHZV� 5	'� DV� DQ� LVRODWHG�DFWLYLW\�SHUIRUPHG�LQ�UHVHDUFK�FHQWUHV�ZLWKRXW�WKH�GLUHFW�LQIOXHQFH�RI�PDUNHW�FRQVLGHUDWLRQV��,QQRYDWLRQ�LV�FRQVLGHUHG�D�OLQHDU��VHTXHQWLDO�SURFHVV�RFFXUULQJ�LQ�LVRODWHG�VWDJHV��EHJLQQLQJ�ZLWK� EDVLF� UHVHDUFK� DQG� H[WHQGLQJ� WKURXJK� WR� WKH� LQWURGXFWLRQ� RI� DQ� LQQRYDWLRQ�EDVHG�SURGXFW�RQWR�WKH�PDUNHW��8QGHU�WKLV�PRGHO��WHFKQRORJ\�WUDQVIHU�± WKH�GLVVHPLQDWLRQ�RI�QHZWHFKQRORJ\�± LV�VXSSRVHG�WR�WDNH�SODFH�DXWRPDWLFDOO\�DQG�ZLWKRXW�VLJQLILFDQW�FRVWV�RU�GHOD\�WKURXJK�WKH�PHFKDQLVP�RI� WKH�³LQYLVLEOH�KDQG´�� WHFKQRORJ\�LV�VHHQ�DV� LQIRUPDWLRQ�HDV\� WR�WUDQVIHU� DQG� FRS\�� 7KH� OLQHDU� PRGHO� YLUWXDOO\� QHJOHFWV� IDFWRUV� VXFK� DV� WKH LQIOXHQFH� RI�LQVWLWXWLRQV�� VWUDWHJLF� DQG� FRPSHWLWLYH� EHKDYLRXU� RI� RWKHU� ILUPV� RU� FRXQWULHV�� RU� IDFWRUV�UHODWHG� WR� GHPDQG� DQG� HGXFDWLRQ�� 3ROLFLHV� EDVHG� RQ� WKH� OLQHDU� PRGHO� DUH� DLPHG� DW� WKH�JHQHUDWLRQ� RI� LQQRYDWLRQ�� IRU� H[DPSOH� WKURXJK� WKH� HVWDEOLVKPHQW� RI� UHVHDUFK� FHQWUHV� DQG�VXSSRUW�IRU�EDVLF�UHVHDUFK�RQ�NH\�QHZ�WHFKQRORJLHV��$�DOWHUQDWLYH�PRGHO�JDLQHG�JURXQG�LQ�UHFHQW� \HDUV� DQG� IXHOOLQJ� UDGLFDO� FKDQJHV� LQ� WKH� GHVLJQ� RI� WHFKQRORJ\� SROLFLHV� LV� WKH�LQWHUDFWLYH�PRGHO� EDVHG� RQ� WKH� QRWLRQ� RI� FRQWLQXRXV� LQWHUDFWLRQ� EHWZHHQ� GLIIHUHQW� DFWRUV�DQG� HOHPHQWV� WKURXJKRXW� WKH� LQQRYDWLRQ� SURFHVV� ± IURP� EDVLF� UHVHDUFK� WR� LQGXVWULDO�GHYHORSPHQW��FRPPHUFLDOLVDWLRQ��DQG�LQWURGXFWLRQ�RQWR�WKH�PDUNHW��:KLOH�WKH�OLQHDU�PRGHO�KLJKOLJKWV�RQO\�WKH�DFWLYLWLHV�RI�D�ILUP¶V�5	'�GHSDUWPHQW��WKH�LQWHUDFWLYH�PRGHO�VWUHVVHV�WKH�ILUP¶V�WHFKQRORJLFDO�FDSDELOLWLHV�DQG�HQWUHSUHQHXULDO�DWWLWXGH��DQG�VHHV�LQQRYDWLRQ�PDQDJHPHQW�DV�DQ�LQWHJUDWHG��VWUDWHJLF�FRUSRUDWH�DFWLYLW\�LQ�ZKLFK�WKH�HQWLUH�ILUP�LV�LQYROYHG�� $� ILUP¶V� WHFKQRORJLFDO� FDSDELOLW\� FRQVLVWV� RI� LWV� NQRZ�KRZ� ZLWK� D� WDFLW��DFFXPXODWLYH�GLPHQVLRQ� 7HFKQRORJ\�WUDQVIHU�LV�YLHZHG�DV�H[SHQVLYH�DQG�GLIILFXOW��ZKLOH�XQGHUVWDQGLQJ� QHZ� WHFKQRORJLHV� LV� VHHQ� DV� WLPH�FRQVXPLQJ�� 7KH� LQWHUDFWLYH� PRGHO�FRQVLGHUV�LQQRYDWLRQ�WR�EH�D�G\QDPLF�SURFHVV�RFFXUULQJ�LQ�VWDJHV��ZLWK�FRQWLQXRXV�IHHGEDFN�DW� HDFK� VWDJH�± PRUHRYHU�� WKH� HQWLUH�SURFHVV� LV� YLHZHG�DV� WDNLQJ�SODFH�ZLWKLQ� D� FKDQJLQJ�HQYLURQPHQW��7KH�PRGHO�LPSOLHV�WKDW�VXSSRUW�IRU�EDVLF�UHVHDUFK�DQG�WKH�JHQHUDWLRQ�RI�QHZ�WHFKQRORJLHV�LV�QRW�HQRXJK��DQG�WKDW�PRUH�SROLWLFDO�DWWHQWLRQ�VKRXOG�EH�JLYHQ�WR�WHFKQRORJ\�WUDQVIHU�DQG�WKH�LPSURYHPHQW�RI�LQQRYDWLRQ�FDSDELOLWLHV�ZLWKLQ�HQWHUSULVHV��7KH�GHVLJQ�DQG�LPSOHPHQWDWLRQ� RI� WHFKQRORJ\� SROLF\� LV� VHHQ� DV� D� SURFHVV� RI� OHDUQLQJ�E\�GRLQJ� ZLWKLQ� D�FKDQJLQJ� FRQWH[W�� GHPDQGLQJ� FRQWLQXRXV� DGDSWDWLRQ� WR� FLUFXPVWDQFHV� DQG� FRPSHWLWLYH�SUHVVXUHV�
��� $QDO\VLV� RI� WKH� JHQHULF� LPSDFW� RI� 5	'� SURMHFWV� LQ�HYDOXDWLRQ�VWXGLHV
7KH� OHDUQLQJ�SURFHVV�UHODWHG� WR� WKH� LQQRYDWLRQ�SURMHFWV�DUH�DQDO\VHG� LQ�PRVW�VWXGLHV� WKDW�HYDOXDWHV�WKH�SXEOLF�ILQDQFH�RI�5	'�SURMHFWV�DQG�VXFK�OHDUQLQJ�SURFHVV�LV�RIWHQ�XVHG�DV�D�DUJXPHQW� WR� MXVWLI\� VXFK� SROLFLHV� �6HH� DOVR� FKDSWHU� �� DQG� ���� 7DEOH� �� UHIOHFWV� D� EURDG�

�� 7KLV�ER[�RIIHUV� D� VKRUW� LQWURGXFWLRQ� DERXW� WKLV� VXEMHFW� IRU� D�EURDGHU�GLVFXVVLRQ� VHH�5RWKZHOO��������3DYLWW�� ������ .OLQH� DQG� 5RVHQEHUJ�� ������ 'RVL�)UHHPDQ�1HOVRQ�6LOYHUEHUJ�� ������ 0ROHUR�� ������0DOHUED�2UVHQLJR�������



��

QXPEHU�RI�LQGLFDWRUV�XVHG�WR�PHDVXUH�WKH�LPSDFW�RQ�WHFKQRORJLFDO�FDSDELOLWLHV��7KH�DVSHFWV�IUHTXHQWO\�DQDO\VHG�FDQ�EH�FODVVLILHG�LQ�WKUHH�JURXSV���
/HDUQLQJ�SURFHVV�LQ�D�VWULFW�VHQVH��LPSURYHPHQW� RI� WKH� NQRZOHGJH� EDVH�� ++�55�� DQG� LQQRYDWLRQ� PDQDJHPHQW� RI� WKH�ILUP��,PSURYHPHQW�RI�WKH�LQQRYDWLYH�FXOWXUH�,QWHQVLILFDWLRQ� WKH� FROODERUDWLRQ� DQG� WKH� LPSURYHPHQW� RI� WKH� LQWHJUDWLRQ� LQ� WKH�LQQRYDWLRQ�V\VWHP�DV�D�ZKROH�

����� 7KH�OHDUQLQJ�HIIHFW�RI�5	'�DFWLYLWLHV�LQ�D�VWULFW�VHQVH�
7KH�ILUVW�JURXS�LQFOXGHV�LQGLFDWRUV�WKDW�DQDO\VH�WKH�OHDUQLQJ�SURFHVV�LQ�D�VWULFW�VHQVH��7KH�WHFKQRORJLFDO� FDSDELOLW\� RI� WKH� ILUPV� LV� GLIILFXOW� WR� FRQFHSWXDOLVH� DQG� WR�PHDVXUH��0RVW�VWXGLHV� XVH� TXDOLWDWLYH� LQGLFDWRUV� WR� PHDVXUH� WKH� LPSURYHPHQW� RI� WKH� WHFKQRORJLFDO�FDSDELOLWLHV�EDVHG�RQ�WKH�SHUVRQDO�RSLQLRQ�RI�WKH�PDQDJHUV��,Q�RWKHU�ZRUG�WKH�HYDOXDWLRQ�LV�EDVHG� RQ� WKH� VXEMHFWLYH� SHUFHSWLRQ� RI� RQH� RI� WKH� PDQDJHUV� UHVSRQVLEOH� IRU� WKH� 5	'�DFWLYLWLHV�RI�WKH�VXSSRUWHG�ILUPV�
$V�FDQ�EH�REVHUYHG�LQ�7DEOH�����IRXU�LQGLFDWRUV�DUH�XVHG�IUHTXHQWO\�WR�DQDO\VH�WKH�OHDUQLQJ�HIIHFWV� RI� WKH� VXSSRUWHG�SURMHFWV�� LPSURYHPHQW�RI� WKH�FDSDELOLWLHV�RI� WKH�5	'�SHUVRQHO��LPSURYHPHQW� RI� WKH� NQRZOHGJH� EDVH� RI� WKH� ILUP�� LPSURYHPHQW� RI� WKH� RUJDQLVDWLRQ� RU�PDQDJHPHQW� RI� WKH� LQQRYDWLRQ� DQG� LPSURYHPHQW� RI� WKH� LQWHJUDWLRQ� RI�5	'�ZLWK� RWKHU�SDUWV�RI� WKH�ILUP��)XUWKHU�RQ�WKH�VWXG\�RI�.XOLFNH�HW�DOO�DQDO\VLV� WKH�LPSURYHPHQW�RI�WKH�FRQYHUVLRQ� RI� LQQRYDWLRQV� LQ�SURGXFWV� DQG� WKH�EHWWHU� LQWHJUDWLRQ�RI� H[WHUQDO� LGHDV� �IURP�FOLHQWV� SURYLGHUV� HWF���� %RWK� DVSHFWV� DUH� FRQVLGHUHG� DV� YHU\� LPSRUWDQW� DQG� UHFHLYHG�LQFUHDVLQJ� DWWHQWLRQ� GXH� WR� WKH� PRGHUQ� WKHRULHV� RQ� WHFKQRORJLFDO� FKDQJH� �LQWHUDFWLYH�PRGHO��
1RW�RQO\�WKH�SURMHFW�FDQ�JHQHUDWH�OHDUQLQJ�HIIHFWV�EXW�DOVR�WKH�DGPLQLVWUDWLYH�SURFHVV��OLNH�WKH�SURFHVV�RI�DSSOLFDWLRQ� IRU� WKH� VXSSRUW�RU� WKH�FRQWURO�PHFKDQLVP�GXULQJ� WKH� WLPH� WKH�SURMHFW� LV� FDUULHG� RXW� FDQ� JHQHUDWH� LPSURYHPHQWV� RI� WKH� WHFKQRORJLFDO� FDSDELOLWLHV�� )RU�H[DPSOH� WKH�VXSSRUW�SURJUDPPH�IRU� WKH�FRVWV�RI�5	'�SHUVRQQHO� LQ�*HUPDQ\�UHTXLUHG�D�VWULFW� FRQWURO� RI� WKH� WLPH� WKDW� WKH� SHUVRQQHO� RI� 5	'�ZDV UHDOO\� LQYROYHG� LQ� LQQRYDWLYH�DFWLYLWLHV��)RU�PRVW�RI�WKH�VXSSRUWHG�ILUPV�LW�ZDV�WKH�ILUVW�WLPH�WKDW�WKH\�LPSOHPHQWHG�VXFK�WLPH� FRQWURO� DQG� D� ORW� RI� WKHP� LQGLFDWHV� WKDW� WKLV� FRQWURO� PHFKDQLVP�� REOLJDWHG� E\� WKH�SXEOLF�DGPLQLVWUDWLRQ��ZDV�FRQYHUWHG�LQ�DQ�LPSRUWDQW�LQWHUQDO�FRQWURO�PHFKDQLVP��$QRWKHU�H[DPSOH� FRXOG� EH� WKH� DSSOLFDWLRQ� SURFHVV� RI� WKH� &'7,�� LQ� ZKLFK� D� QXPEHU� RI� ILUPV��HVSHFLDOO\�VPDOOHU�RQHV��KDG�WR�LPSURYH�WKHLU�LQWHUQDO�FRQWURO�PHFKDQLVP�RI�WKH�WKHLU�5	'�DFWLYLWLHV�DQG�ILQDQFLDO�FRQWURO�WR�REWDLQ�SXEOLF�VXSSRUW���
�� $OWKRXJK� VRPH�RI� WKH� LQGLFDWRUV�RI� HDFK�JURXS�VHHP�VLPLODU� LW�KDV� WR�EH�SRLQWHG�RXW� WKDW� LW�ZDV� QRW�DOZD\V�SRVVLEOH�WR GHWHFW�KRZ�HDFK�RI�WKH�LQGLFDWRUV�ZHUH�FRQFHSWXDOLVHG�E\�HDFK�RI�WKH�VWXGLHV��7KH�GLVWLQFWLRQ� DQG�LQWHUSUHWDWLRQ�RI�HDFK�RI� WKH� LQGLFDWRUV� LV�EDVHG�RQ� WKH�TXHVWLRQQDLUHV�RI�HDFK�RI� WKH�HYDOXDWLRQ�VWXGLHV�DQG��LI�QRW�DYDLODEOH��RQ�WKH�LQWHUSUHWDWLRQ�RI�WKH DXWKRUV��� $OWKRXJK�WKHUH�LV�QR�HPSLULFDO�HYLGHQFH�DERXW�WKH�LPSRUWDQFH�RI�WKRVH�FKDQJHV�IRU�WKHVH�ILUPV�WKHUH�LVQ¶W�DQ\�GRXEW�WKDW�LW�FRXOG�EH�DQ�LPSRUWDQW�RUJDQLVDWLRQDO�LQQRYDWLRQ�RI�WKH�WHFKQRORJ\�PDQDJHPHQW�RI�VRPH�RI�WKRVH�VPDOO�ILUPV��
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7DEOH���� ,QGLFDWRUV�WR�DQDO\VH�WKH�JHQHULF�LPSDFW�XVHG�LQ���HYDOXDWLRQ�VWXGLHV�
&$6(�� &$6(�� &$6(�� &$6(�� &$6(�� &$6(�� &$6(�� &$6(��,03529(0(17� 2)� 7+(� ,1129$7,9(�&8/785(,PSURYHPHQW�RI�WKH�LQWHUHVW�IRU�5	'�LQ�WKH�ILUP 
 
 
 
 
8SJUDGLQJ�RI�WKH�5	'�GHSDUWPHQW� 
0RUH�FRQWLQXLW\�RI�WKH�LQQRYDWLYH�DFWLYLWLHV 
 
,QWHQVLILFDWLRQ�RI�WKH�LQQRYDWLYH�DFWLYLWLHV 
,QFUHDVH�RI�WKH�SHUVRQQHO�LQ�5	' 
,QFUHDVH�RI�WKH�5	'�H[SHQGLWXUHV� 
 
 
/($51,1*�())(&7�,PSURYHPHQW�RI�WKH�SUHSDUDWLRQ�RI�WKH�5	'�HPSOR\HHV 
 
 
 
 
,PSURYHPHQW�RI�WKH�NQRZOHGJH�EDVH�RI�WKH�ILUP 
 
 
,PSURYHPHQW�RI�WKH�5	'�PDQDJHPHQW 
 
 
 
,PSURYHPHQW� RI� WKH� FRQYHUVLRQ� RI� LQQRYDWLRQV� LQ�SURGXFWV 


,03529(0(17� 2)� 7+(� &2�23(5$7,9(�$77,78'(,Q�JHQHUDO� 
 
:LWK�SXEOLF�5	'�LQVWLWXWLRQV 
 
:LWK�RWKHU�ILUPV 
:LWK�ILUPV�RI�WKH�VDPH�JURXS 
%HWWHU�LQWHJUDWLRQ�RI�H[WHUQDO�LGHDV�RI�FOLHQ WV��SURYLGHUV�HWF� 

%URDGHU� QXPEHU� RI� H[WHUQDO� UHODWLRQV� RI� UHVRXUFHV� RI�LQIRUPDWLRQ� 

6WXGLHV� WKDW� DQDO\VHG� WKH� JHQHUDO� FR�RSHUDWLYH� DWWLWXGH� RI� WKH�ILUP� \HV \HV \HV \HV \HV \HV
6RXUFH��2ZQ�EDVHG�RQ�)RQWHOD�HW�DO��������&DVH�����%XHV D�0ROHUR��������&DVH�����,(6(��������&DVH������%XHVD�0ROHUR��������&DVH�����.XOLFNH�HW�DO��������&DVH�����0H\HU �.UDKPHU��������&DVH�����%HFKHU�HW�DO��������&DVH�����6LHJHUW�HW�DO��������&DVH����
0RVW�VWXGLHV�SRLQWV�RXW�WKDW�WKH�VXSSRUWHG�SURMHFWV�GLG�JHQHUDWH�LPSRUWDQW�LPSURYHPHQWV�RI�WKH� WHFKQRORJLFDO� FDSDELOLWLHV�� %XW� RQO\� D� IHZ� VWXGLHV� RIIHU� DQ� DQDO\VHV� RI� WKH�FKDUDFWHULVWLFV�RI�WKH�ILUPV�ZKLFK�FRXOG�H[SODLQ�ORZHU�RU�KLJKHU�LPSDFW�OHYHO��([FHSW�WKH�VL]H�RI� WKH�ILUP�ZKLFK� LV�VWXGLHG� LQ�VHYHUDO�RFFDVLRQV RQO\� WKH�VWXG\�RI�0ROHUR�\�%XHVD��������DQDO\VHV�VRPH�ILUPV�FKDUDFWHULVWLFV� LQ�FRUUHODWLRQ�ZLWK� WKH�OHYHO�RI� LPSDFW�RQ�WKH�WHFKQRORJLFDO� FDSDELOLWLHV �OLNH� WKH� VHFWRU�� FRQWURO� FDSLWDO���� QXPEHU� RI� SXEOLF� IXQGHG�SURMHFWV� DQG� VL]H���0RUHRYHU� WKH� VWXGLHV� RI�0H\HU�.UDKPHU� ��������%HFKHU� HW� DO��������DQG� .XOLFNH� HW� DOO� ������� GLG� DQDO\VH� WKH� LPSDFW� LQ� UHODWLRQ� ZLWK� VRPH� DVSHFWV� RI� WKH�LQQRYDWLYH�HIIRUWV�DQG�RULHQWDWLRQ�RI�WKH�ILUPV�
2QO\�WZR�FRQFOXVLRQV�FDQ�EH�PHQWLRQHG��7KH�ILUVW�RQH�LV�WKDW�DOO�VWXGLHV�WKDW�DQDO\VH�WKH�VL]H�RI�WKH�ILUP�DV�DQ�H[SODQDWRU\�YDULDEOH��LQGHSHQGHQWO\�RI�WKH�W\SH�RI�LQVWUXPHQW�RU�W\SH�RI� LQGLFDWRU� LQGLFDWH� WKDW� WKH� VPDOOHU� ILUPV� KDG� D� KLJKHU� LPSDFW� RQ� WKHLU� WHFKQRORJLFDO�FDSDELOLWLHV� WKDQ� WKH� ODUJH� ILUPV���� $OWKRXJK� LW� FDQ� EH� SRLQWHG� RXW� WKDW� DOVR� IRU� D� KXJH�QXPEHU�RI�ODUJH�ILUPV�WKH�LPSDFW�KDV�EHHQ�YHU\�LPSRUWDQW��.XOLFNH�HW�DOO��������
$� VHFRQG� FRQFOXVLRQ�� VRPHZKDW� VXUSULVLQJ�� LV� WKH� IDFW� WKDW� WKH� ILUPV� ZLWK� WKH� KLJKHVW�LQQRYDWLYH�OHYHO�FRQVLGHU�WKH�LPSDFW�RQ�WKHLU�WHFKQRORJLFDO�FDSDELOLWLHV�DV�PRUH�LPSRUWDQW�
�� 1DWLRQDO�LQGLYLGXDO�ILUPV��ILUPV�EHORQJLQJ�WR�D�QDWLRQDO�KROGLQJ��SXEOLF�ILUPV�DQG�)RUHLJQ�ILUPV�� 7KH�VWXGLHV�RI�0H\HU�.UDKPHU� �������DQG�%HFKHU�HW�DO���������LQGLFDWH�WKDW� WKLV�PRGDOLW\�RI� LPSDFW�ZDV� WKH�KLJKHVW� LQ�PHGLXP� VL]HG� ILUPV�� D� OLWWOH�ELW� ORZHU� LQ� WKH� VPDOOHU�RQHV�DQG�FOHDUO\� OHVV� LQ� WKH�ODUJHVW�RQHV��



��

WKDQ�WKH�OHVV�LQQRYDWLYH�ILUPV�GR�� �0H\HU�.UDKPHU��������%HFKHU�HW�DO���������.XOLFNH�HW�DO���������
����� 7KH�LPSURYHPHQW�RI�WKH�LQQRYDWLYH�FXOWXUH
7KH�VHFRQG�DQG�WKH�WKLUG�JURXS�LQFOXGHV�LQGLFDWRUV�WKDW�DQDO\VH�WKH�OHDUQLQJ�SURFHVV�LQ�D�PRUH�EURDGHU�VHQVH��WDNLQJ�LQ�DFFRXQW�WKH�LPSURYHPHQW�RI�WKH�LQQRYDWLYH�FXOWXUH�DQG�WKH�FROODERUDWLYH� DWWLWXGH��0D\EH� RQH� RI� WKH�PRVW� LPSRUWDQW� DVSHFWV� RI� WHFKQRORJ\� SROLFLHV�FRXOG�EH�WKH�SRVLWLYH�LPSDFW�RQ�WKH�LQQRYDWLYH�FXOWXUH�RI�WKH�ILUP��5RWKZHOO��������3��,,,���6RPH� SXEOLF� VXSSRUW� SURJUDPPHV� DUH� GHVLJQHG� HVSHFLDOO\� WR� JHQHUDWH� VXFK� DQ� LPSDFW�WU\LQJ�WR�LQLWLDWH�D�SURFHVV�RI�DZDUHQHVV�DERXW�WKH�VWUDWHJLF�LPSRUWDQFH�RI�LQQRYDWLRQ��7KH�*HUPDQ� HYDOXDWLRQ� VWXGLHV� VWUHVVHG� WKH� LPSRUWDQFH� RI� VXFK� HIIHFWV� �VHH�%UlXQOLQJ�+DUPVHQ�� ������ %LHNHUW�� ������ 5|WKOLQJVK|IHU�6SUHQJHU�� ������ 0H\HU�.UDKPHU��������%HFKHU�HW�DO���������������ZKLOH�VWXGLHV�FDUULHG�RXW�LQ�WKH�86$�DOPRVW�GLGQ¶W�WDNH�LQ�DFFRXQW�WKLV�DVSHFW��%LHNHUW��������LQGLFDWHV�WKDW�WKH�LPSURYHPHQW�RI�WKH�LQQRYDWLYH� FXOWXUH� FRXOG� JHQHUDWH�� RQ� ORQJ� WHUP�� D� VXEVWDQWLDO� LQFUHDVH� RI� WKH� 5	'�DFWLYLWLHV�� )LUPV�� LQFOXGLQJ� WKH� VPDOO� RQHV�� KDYH� WR� GLVWULEXWH� WKHLU� OLPLWHG� ILQDQFLDO�UHVRXUFHV�EHWZHHQ�VHYHUDO�SRVVLEOH�ZD\V�RI�LQYHVWPHQW�DQG�WKH�SXEOLF�VXSSRUW�FRXOG�EH�DQ�DUJXPHQW�WR�LQFUHDVH�WKH�LQYHVWPHQWV�LQ�5	'��0H\HU�.UDKPHU��������3�������
$OVR� UHFHQW� VWXGLHV� LQ� *HUPDQ\� DQG� 6SDLQ� GLG� DQDO\VH� WKH� LQIOXHQFH� RQ� WKH� LQQRYDWLYH�FXOWXUH�EXW� WKHUH�GRQ¶W�H[LVW�D�FRPPRQ�ZD\�LQ�WKH�FRQVWUXFWLRQ�RI�LQGLFDWRUV�WR�PHDVXUH�VXFK� LPSDFW� �6HH� 7DEOH� ����� 7KH� FRQFHSW� RI� LQQRYDWLYH� FXOWXUH� LV� ³LQWDQJLEOH´�� YHU\�GLIILFXOW�WR�GHILQH�DQG�DOPRVW�LPSRVVLEOH�WR�WUDQVODWH�LQ�D�TXDQWLWDWLYH�LQGLFDWRUV��0RVW�RI�WKH�YDULDEOHV�XVHG�WR�VWXG\�WKLV�SKHQRPHQD�DUH�EDVHG�RQ�D�TXHVWLRQQDLUH�DVNLQJ�IRU�D�³VHOI�HYDOXDWLRQ´�DERXW�WKH�LPSDFW�RQ�WKH�LQQRYDWLYH�FXOWXUH��,Q�RWKHU�ZRUGV��WKH�PHDVXUHPHQW�RI�WKH� LPSDFW� LV� EDVHG� RQ� TXDOLWDWLYH� LQGLFDWRUV� H[SUHVVHG� E\� D� VXEMHFWLYH� SHUFHSWLRQ� RU�SHUVRQDO�RSLQLRQ�RI�WKH�RQH�RI�WKH�PDQDJHUV�RI�WKH�ILUP�
0RVW�RI�WKH�VWXGLHV�XVHG�WKH�IROORZLQJ�NLQG�RI�TXHVWLRQ��³7KH�SXEOLF�VXSSRUW�KDV�LQFUHDVHG�RU�VWLPXODWHG�WKH�LQWHUHVW�RI�WKH�ILUP�IRU 5	' "´��$Q�RWKHU�ZD\�WR�DQDO\VH�WKLV�PDWWHU�LV�WR�VWXG\�WKH�ULVH�RI�WKH�5	'�H[SHQGLWXUHV�RU�HPSOR\HHV�LQ�5	'��,W�FRXOG�EH�DUJXHG�WKDW�VXFK�LQFUHDVH�LQGLFDWHV�WKDW�WKH�ILUP�XSJUDGHV�WKH�LPSRUWDQFH�RI�5	'�DFWLYLWLHV��)URP�RQH�VLGH�D�VWXG\�RI�%HFKHU��������LQGLFDWHV�D�KLJK�FRUUHODWLRQ��VWDWLVWLFDO�VLJQLILFDQW� EHWZHHQ�WKH�ULVH� RI� 5	'� H[SHQGLWXUHV� DQG� WKH� LPSURYHPHQW� RI� WKH� LQQRYDWLYH� FXOWXUH�ZKLFK� FRXOG�FRQILUP�WKH�YDOLGLW\�RI� WKH�FKDQJH�LQ�5	'�H[SHQGLWXUHV�DV�DQ�LQGLUHFW� LQGLFDWRU��2Q�WKH�RWKHU� VLGH�� DQG� LQ� VSLWH� RI� WKH� FRUUHODWLRQ� EHWZHHQ� ERWK� SKHQRPHQD¶V�� WKH� ULVH� RI�5	'�H[SHQGLWXUHV�GRHV�QRW�DOZD\V�KDYH�WR�LPSO\�DQ�LPSURYHPHQW�RI�WKH�LQQRYDWLYH�FXOWXUH��)RU�H[DPSOH��LW�FDQ�EH�D�FRQVHTXHQFH�RI�WKH�ULVLQJ�SULFHV�DQG�FRVWV�RI�5	'�RU�D�UH�DOORFDWLRQ�RI�WKH�5	' DFWLYLWLHV�ZLWKLQ�D�JURXS�RI�ILUPV��0RUHRYHU�LW�KDV�WR�EH�SRLQWHG�RXW�WKDW�VXFK�DQ�LQFUHDVH��GHFLGHG�E\�WKH�WRS�PDQDJHPHQW�RI�WKH�ILUP�GRHV�QRW�PHDQ�WKDW�WKH�LPSRUWDQFH�DQG�WKH�QHHG�WR�LQQRYDWH�KDV�EHHQ�DFFHSWHG�E\�WKH�ILUP�DV�D�ZKROH��7KH�UHVLVWDQFH�E\�D SDUW�RI� WKH� SHUVRQQHO� FRXOG� VHULRXVO\� LPSHGH� WKH� LPSOHPHQWDWLRQ� RI� DSSDUHQWO\� QHHGHG�WHFKQRORJLFDO�FKDQJHV��.XOLFNH�HW�DO���������
�� 7KH�VWXG\�RI�WKH�,(6(��������GLG�IRXQG�DQ�RSSRVLQJ�FRQFOXVLRQ�EXW�WKH�OHDUQLQJ�HIIHFWV�LQ�WKLV�VWXG\�ZDV�PHDVXUHG�E\� WKH�HQWUDQFH� LQ�QHZ� WHFKQRORJLFDO� ILHOGV� WKDW�ZLOO�EH�PRUH� GLIILFXOW� WR� VPDOO� ILUPV�WKDQ IRU� ODUJHU� ILUPV�� ,W� VKRXOG� QRW� EH� ULJKW� WR� FRPSDUH� WKH� UHVXOWV� RI� WZR� LQGLFDWRUV� WKDW� DUH� VR�GLIIHUHQW�LQ�LWV�FRQFHSWV�
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'XH� WR� WKH� XVH� RI� VHYHUDO� GLIIHUHQW� LQGLFDWRUV� DQG� WKH�PHWKRGRORJLFDO�SUREOHPV�RI� WKHLU�PHDVXUHPHQW�WKH�FRPSDULVRQ�RI�WKH�UHVXOWV�RI�WKH�FDVH�VWXGLHV�KDV�WR�EH�GRQH�FDUHIXOO\�DQG�PDQ� VKRXOG� EH� FDXWLRXV� ZLWK� WKH� LQWHUSUHWDWLRQ� RI� WKH� FRQFOXVLRQV�� %HVLGHV� WKRVH�PHWKRGRORJLFDO� SUREOHPV� WKDW� LPSHGH� D� FRUUHFW� LQWHUSUHWDWLRQ�RI� WKH� UHVXOWV�� WKH�NLQG�RI�SROLF\�LQVWUXPHQW�DQDO\VHG�LQ�HDFK�RI�WKH�VWXGLHV�VKRXOG�EH�WDNHQ�LQ�DFFRXQW�
,Q�VSLWH�RI�WKHVH�PHWKRGRORJLFDO�SUREOHPV�DQG�WKH�IDFW�WKDW�LW�LV�QRW�SRVVLEOH�WR�JHQHUDOLVH�WKH� UHVXOWV� RI� HDFK�RI� WKH� FDVH� VWXGLHV� ,�ZLOO� KLJKOLJKW� VRPH�RI� WKH� WHQGHQFLHV� IRXQG� ,Q�JHQHUDO�WKH�LPSDFW�RQ�WKH�LQQRYDWLYH�FXOWXUH�VHHPV�WR�EH�KLJKHU�LQ��

x VPDOOHU� ILUPV� LQ� FRPSDULVRQ� WR� ELJJHU� RQHV� �0H\HU�.UDKPHU�� ������0ROHUR�%XHVD��������,(6(��������.XOLFNH�HW�DO������������
x SULYDWH�ILUPV�WKDQ�LQ�SXEOLF�RQHV��0ROHUR�%XHVD��������
x ILUPV�RI�QDWLRQDO�FDSLWDO�WKDQ�LQ�IRUHLJQ�ILUPV��0ROHUR�%XHVD��������
x ILUPV�ZLWK�D�IHZ�SXEOLF�IXQGHG�SURMHFWV����WR����WKDQ�LQ�ILUPV�ZLWK�PRUH�SURMHFWV��RYHU�����0ROHUR�%XHVD��������
x ILUPV�ZLWK�D�KLJKHU�JUDGH�RI�RUJDQLVDWLRQ�RI�WKHLU�LQQRYDWLYH�DFWLYLWLHV��%HFKHU��������0H\HU�.UDKPHU��������

7KH�VWXGLHV�RI�%HFKHU�HW�DO�������� \�GH�0H\HU�.UDKPHU������� GLGQ¶W�ILQG�GLIIHUHQFHV�IRU� D� KLJKHU� OHYHO� RI� LPSDFW� RQ� WKH� LQQRYDWLYH� FXOWXUH� UHODWHG� ZLWK� WKH� IROORZLQJ�YDULDEOHV��VHFWRU��5	'�HIIRUWV�DQG�WKH�VL]H�RI�WKH�SURMHFW�FDUULHG�RXW�E\�WKH�ILUPV�
����� $XJPHQWDWLRQ�RI�WKH�WHFKQRORJLFDO�FR�RSHUDWLRQ�
,Q� UHFHQW� WLPHV� WKH� FR�RSHUDWLRQ� LQ� WKH� ILHOG� RI� WHFKQRORJ\�DQG� LQQRYDWLRQ� KDV� EHHQ� D�VXEMHFW� RI� QXPHURXV� VWXGLHV� �OLNH� 6KDUS�6KHDUPDQ�� ������ 0\WHOND�� ������+HUGHQ�+H\GHQEUHFN��������'RGJVRQ��������������+DDJHQGRRUQ���������,Q�WKH�ODVW�WZR�GHFDGHV� WKH� FROODERUDWLRQ� EHWZHHQ� ILUPV� RQ� LQQRYDWLRQ� KDV� LQFUHDVHG� FOHDUO\� DQG�QRZDGD\V� LV� EHLQJ� FRQVLGHUHG� DV� DQ� LPSRUWDQW� DVSHFW� RI� WKH� LQQRYDWLRQV� V\VWHP��0\WHOND��������6KDUS�6KHDUPDQ���������
$V�FDQ�EH�REVHUYHG�LQ�7DEOH��� DOPRVW�DOO�VWXGLHV�GLG�DQDO\VH�WKH�FR�RSHUDWLYH�DWWLWXGH�RI�WKH�ILUPV�DOWKRXJK�RQO\�KDOI�RI�WKH�VWXGLHV�DQDO\VHG�WKH�LPSDFW�RQ�WKH�FROODERUDWLYH�DWWLWXGH�RI�WKH�ILUPV��0RVW�RI�WKH�VWXGLHV�GLG�DQDO\VH�WKLV�VXEMHFW�SDUWLDOO\�RU�LQ�D�YHU\�EULHI�ZD\��7KLV�FDQ�EH�VHHQ�DV�D� ORJLFDO�FRQVHTXHQFH� WKDW�PRVW�RI� WKH�VXSSRUW�SURJUDPPHV�DUH�QRW�IRFXVVHG�RQ�WKH�LPSURYHPHQW�RI�WKH�FR�RSHUDWLRQ�EHWZHHQ�ILUPV��
,Q� JHQHUDO� WKH� LPSDFW� ZDV� PHDVXUHG� E\� WKH� TXHVWLRQ� LI� WKH� SXEOLF� IXQGHG� SURMHFW� GLG�DXJPHQWDWLRQ� WKH� FR�RSHUDWLRQ� ZLWK� RWKHU� ILUPV� RU� UHVHDUFK� FHQWUHV�� ,W� LV� LPSRVVLEOH� WR�
�� 7KH�HYDOXDWLRQ�VWXG\�RI�%XHVD�0ROHUR��������GLG�QRW�ILQG�VXFK�D�UHODWLRQVKLS�ZKDW�FRXOG�EH�H[SODLQHG�E\�WKH�IDFW�WKDW�WKLV�SXEOLFO\�VXSSRUW�SURJUDPPH��WR�SURPRWH�LQGXVWULDO�GHVLJQ��KDV�EHHQ�XVHG�DOPRVW�RQO\�E\�VPDOO�ILUPV�IURP�WUDGLWLRQDO�VHFWRUV��
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JHQHUDOLVH� WKH� FRQFOXVLRQV� DQG� UHVXOWV� IRXQG� LQ� HDFK� RI� WKH� VWXGLHV�� 0D\EH� WKH� PRVW�LPSRUWDQW�SRLQW�WR�KLJKOLJKW�LV�WKDW�QRQH�RI�WKH�VWXGLHV�DQDO\VHV�LI�WKH�LQFUHDVH�RI�WKH�FR�RSHUDWLRQ� VKRXOG� EH� JHQHUDWHG� DOVR� ZLWKRXW� WKH� SXEOLF� VXSSRUW�� 0RUHRYHU� LW� VKRXOG� EH�LPSRUWDQW�WR�DQDO\VH�LI�WKH�FR�RSHUDWLRQ�LV�DQ�LPSRVLWLRQ�RI�WKH�SXEOLF�DLG�PHDVXUHPHQWV�RU�LI�LW�LV�D�FRQVHTXHQFH�RI�WKH�QHHGV�RU�GHILFLHQFLHV�RI�WKH�WHFKQRORJLFDO�FDSDELOLWLHV�RU�RI�FRVW�VDYLQJ�UHDVRQV��7R�ILQG�RXW�WKH�UHDO�LPSDFW�RI�WKH�SXEOLF�VXSSRUW�WKUHH�TXHVWLRQV�VKRXOG�EH�DQVZHUHG�LQ�D�VLPXOWDQHRXV�ZD\�
��� 7KH�SURMHFW�VKRXOG�QRW�EH�LQLWLDWHG�ZLWKRXW�SXEOLF�VXSSRUW�"��� 7KH�FR�RSHUDWLRQ�VKRXOG�QRW�EH�LQLWLDWHG�ZLWKRXW�SXEOLF�VXSSRUW�"��� 7KH�SURMHFW�VKRXOG�QRW�EH�IHDVLEOH�ZLWKRXW�WKH�FR�RSHUDWLRQ�"
2QO\�LI�DOO�WKUHH�DQVZHUV�DUH�SRVLWLYH�LW�FDQ�EH�VWDWHG�WKDW�WKH�SXEOLF�VXSSRUW�KDG�D�SRVLWLYH�HIIHFW� RQ� WKH� QDWLRQDO� RU� UHJLRQDO� LQQRYDWLRQ� V\VWHP� E\� UDLVLQJ� WKH� LQWHJUDWLRQ� DQG�FROODERUDWLRQ�EHWZHHQ�LWV�PHPEHUV��
��� *HQHULF�LPSDFW�RI�WKH�&'7,�SURMHFWV�RQ�WKH�VXSSRUWHG�ILUPV
����� ,QWURGXFWLRQ
6L[�LQGLFDWRUV�ZLOO�EH�XVHG�WR�HYDOXDWH�WKH�LPSURYHPHQW�RI�WKH�WHFKQRORJLFDO�FDSDELOLW\�DV�D�UHVXOW�RI�WKH�5	'�SURMHFW�ILQDQFHG�E\�&'7,¶V�ORZ�LQWHUHVW�FUHGLWV��7KH�ILUVW�WZR�LQGLFDWH�WKH�OHDUQLQJ�HIIHFWV�DQDO\VLQJ�WKH�LPSURYHPHQW�RI�WKH�NQRZOHGJH�EDVH�RI�WKH�ILUPV�DQG�RI�WKH� IRUPDWLRQ� RI� WKHLU� SHUVRQQHO�� $� WKLUG� LQGLFDWRU� UHIOHFWV� WKH� LPSURYHPHQW� RI� WKH�LQQRYDWLRQ�PDQDJHPHQW��EHWWHU�LQWHJUDWLRQ�EHWZHHQ�WKH�5	'�GHSDUWPHQW�DQG�RWKHU�DUHDV�RI�WKH�HQWHUSULVH��DQG�D�IRXUWK�LQGLFDWHV�WKH�LPSURYHPHQW�RI�WKH�LQQRYDWLYH�FXOWXUH�RI�WKH�ILUP�� 0RUHRYHU� WKH� DXJPHQWDWLRQ� RI� WKH� FR�RSHUDWLRQ� ZLOO� EH� DQDO\VHG� GLVWLQJXLVKLQJ�EHWZHHQ� WKH� ULVH�RI�FR�RSHUDWLRQ�ZLWK�SXEOLF� UHVHDUFK�FHQWUHV�RU�ZLWK� ILUPV�� ,W�KDV� WR�EH�SRLQWHG� RXW� WKDW� WKH� ³FR�RSHUDWLYH´� SURMHFWV�� ILQDQFHG� E\� WKH�QDWLRQDO�SODQ�RI�5	'��DUH�DLPHG�DW�WKH�SURPRWLRQ�RI�WKH�FR�RSHUDWLRQ�ZLWK�SXEOLF�UHVHDUFK�FHQWUHV�DQG�ILUPV�WR�FDUU\�RXW�EDVLF�UHVHDUFK�SURMHFWV��$OWKRXJK�FR�RSHUDWLRQ�LV�D�FOHDU�DLP�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�SXEOLF�DGPLQLVWUDWLRQ�WKLV�GRHV�QRW�LPSO\�DXWRPDWLFDOO\�WKDW�VXFK�FR�RSHUDWLRQ�LV�DQ�DLP�IRU�WKH�ILUPV��)RU�WKLV�UHDVRQ�WKLV�PRGDOLW\�RI�LPSDFW�LV�FRQVLGHUHG�DV�D�JHQHULF�RQH��)RU�H[DPSOH�� LW�FDQ�EH�SRVVLEOH� WKDW� WKH\�MXVW�FR�RSHUDWH� WR�JHW� WKH�JRYHUQPHQW� ORDQV�RU� WKDW�WKH\�DOUHDG\�FRQVLGHUHG�WKH�FR�RSHUDWLRQ�DV�DQ�LPSRUWDQW�IDFWRU�RI�WKHLU�LQQRYDWLYH�VWUDWHJ\��
,Q�JHQHUDO�WKH�ILUPV�GLG�FRQVLGHU�WKH�JHQHULF�LPSDFW�DV�LPSRUWDQW�RU�YHU\�LPSRUWDQW��2YHU�����GLG�FRQVLGHU�WKH�LPSURYHPHQW�RI�WKH�IRUPDWLRQ�RI�WKHLU�SHUVRQQHO�DV�YHU\�LPSRUWDQW������ LQGLFDWHG� DQ� LPSRUWDQW� ULVH� RI� WKH� NQRZOHGJH� EDVH� RI� WKH� ILUP�� ���� RI� WKH� ILUPV�FRQVLGHUV� WKDW� WKH� 5	'� GHSDUWPHQW� LPSURYHG� LWV� LQWHJUDWLRQ� ZLWK� RWKHU� DUHDV� RI� WKH�FRPSDQ\� DQG� ����RI� WKH� ILUPV� VDLG� WKDW� WKH� LQQRYDWLYH� FXOWXUH� LPSURYHG�FOHDUO\��0RUH�RYHU��DOPRVW�����GLG�ULVH�WKHLU�FROODERUDWLRQ�ZLWK�SXEOLF�UHVHDUFK�FHQWUHV�DQG�����WKHLU�FR�RSHUDWLRQ� ZLWK� RWKHU� ILUPV�� 6WXG\LQJ� WKH� VL[� PRGDOLWLHV� RI� JHQHULF� LPSDFW� LQ� D�VLPXOWDQHRXV�ZD\�LW�FDQ�EH�SRLQWHG�RXW�WKDW�RQO\����ILUPV�GLG�LQGLFDWH�WKDW�WKHUH�ZDV�QR�



��

LPSDFW�DW�DOO��� 6R�RQO\�VHYHQ�SHUFHQW�RI�DOO�ILUPV�LQGLFDWH�WKDW�WKH�SURMHFWV�GLGQ¶W�KDYH�DQ\�LPSDFW�RQ�WKHLU�WHFKQRORJLFDO�FDSDELOLWLHV��
7KH� ,$,)�&'7,�VXUYH\� GLG�PHDVXUH� WKH� JHQHULF� LPSDFW� RI� WKH� &'7,� SURMHFWV� E\� WKH�IROORZLQJ�TXHVWLRQ���(YDOXDWH�HDFK�RI� WKH�IROORZLQJ�DVSHFWV�RI� WKH� LPSDFW�DULVLQJ�IURP� WKH�&'7,� SURMHFW�� DFFRUGLQJ� WR� WKHLU� OHYHO� RI� LPSRUWDQFH� �)URP� �� QRW� UHOHYDQW� WR� �� YHU\�LPSRUWDQW��
,PSDFW�RQ�WKH�LQQRYDWLYH�FXOWXUH

7KH�ILQDQFLDO�VXSSRUW�KDV�VWLPXODWHG�WKH�ILUPV�LQWHUHVW�LQ�5	'
,PSDFW�RQ�WKH�WHFKQRORJLFDO�FDSDELOLWLHV�

,PSURYHPHQW�RI�WUDLQLQJ�RI�HPSOR\HHV,PSURYHPHQW�RI�WKH�LQIRUPDWLRQ�EDVH�RI�WKH�ILUP,PSURYHPHQW�RI�WKH�LQWHJUDWLRQ�RI�WKH�5	'�GHSDUWPHQW�ZLWK�RWKHU�XQLWV�RI�WKH�ILUP
,PSDFW�RQ�WKH�FR�RSHUDWLRQ�DWWLWXGH

,PSURYHPHQW�RI�WHFKQRORJLFDO�FR�RSHUDWLRQ�ZLWK�SXEOLF�UHVHDUFK�FHQWUHV,PSURYHPHQW�RI�WHFKQRORJLFDO�FR�RSHUDWLRQ�ZLWK�RWKHU�HQWHUSULVH
$V�PHQWLRQHG EHIRUH�PRVW�RI�WKH�VWXGLHV�GLG�QRW�RIIHU�DQ�DQDO\VLV�DERXW�WKH�W\SH�RI�ILUPV�ZLWK�D�ORZHU�OHYHO�RI�JHQHULF�LPSDFW��2QO\�WKH�VL]H�DQG��LQ�D�OHVVHU�H[WHQW��WKH�LQQRYDWLYH�OHYHO� RI� WKH� ILUP�ZDV� VWXGLHG�ZLWK� VRPH� IUHTXHQF\� LQ� UHODWLRQ�ZLWK� WKH� OHYHO�RI�JHQHULF�LPSDFW��,Q�WKLV�DUWLFOH�,�ZLOO�PDNH�D�EURDG�DQDO\VLV�RI�WKH�ILUPV�FKDUDFWHULVWLFV�LQ�UHODWLRQ�ZLWK�WKH�OHYHO�RI�JHQHULF�LPSDFW��7KHUHIRUH�,�XVHG�WZR�VWDWLVWLFDO�PHWKRGV��)LUVW���VHH�7DEOH����� ,� SUHVHQW� EULHIO\� WKH� UHVXOWV� RI� WKH� DVVRFLDWLRQ� WHVW� �;� RI� 3HDUVRQ�� WR� DQDO\VH� WKH�FRUUHODWLRQ� EHWZHHQ� WKH� GHSHQGHQW� YDULDEOHV� �WKH�PRGDOLWLHV� RI� JHQHULF� LPSDFW�� DQG� WKH�LQGHSHQGHQW� YDULDEOHV�� $IWHUZDUGV� ,� ZLOO� VWXG\� WKH� LQWHUDFWLRQ� EHWZHHQ� WKH� H[SODQDWRU\�YDULDEOHV�XVLQJ�D PXOWLYDULDWH�PRGHO��/RJLVWLF�UHJUHVVLRQ��VHH�7DEOH��� WLOO�7DEOH������
����� 6L]H�RI�WKH�ILUPV
7KH�&'7,�,$,)�VXUYH\�LQGLFDWHV�WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�VL]H�RI�WKH ILUP�DQG�HDFK�RI� WKH� VL[� PRGDOLWLHV� RI� JHQHULF� LPSDFW� LV�� LQ� JHQHUDO�� ZHDN�� DOWKRXJK� VWDWLVWLFDOO\�VLJQLILFDQW�� DQG� QRW� DOZD\V� OLQHDU�� *HQHUDOO\� WKH� ODUJH� ILUPV� �RYHU� ���� HPSOR\HHV�� GR�FRQVLGHU� WKH� LPSDFW� RQ� WKHLU� WHFKQRORJLFDO� FDSDELOLWLHV� DQG� LQQRYDWLYH FXOWXUH� DV� OHVV�LPSRUWDQW��([FHSW�WKH�ULVH�RI�WKH�FR�RSHUDWLRQ�ZLWK�SXEOLF�UHVHDUFK�FHQWUHV�ZKHUH�WKH�ODUJH�ILUPV�UHIOHFWV�DQ�DERYH�DYHUDJH�LPSDFW�OHYHO��,Q�UHODWLRQ�WR�HDFK�RI�WKH�YDULDEOHV�WKDW�UHIOHFW�WKH�JHQHULF�LPSDFW�WKH�H[SORUDWLYH�DQDO\VHV��EDVHG�RQ�D�WHVW�RI�DVVRFLDWLRQ��GLG�UHIOHFW�WKH�IROORZLQJ�UHVXOWV�
7KH�ODUJH�ILUPV�VKRZHG�D�EHORZ�DYHUDJH�LPSDFW�RI�OHDUQLQJ�LQ�D�VWULFW�VHQVH��UHIOHFWHG�E\�D�UHODWLYHO\�ORZ�LPSURYHPHQW�DQG�IRUPDWLRQ�RI�WKH�5	'�SHUVRQQHO��7KLV�WHQGHQF\��DOVR�
�� $SSUDLVLQJ�HDFK�RI�WKH�VL[�PRGDOLWLHV�RI�JHQHULF�LPSDFW�ZLWK�]HUR�SRLQWV�RQ�D�VFDOH�IURP���WLOO���
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IRXQG�LQ�RWKHU�VWXGLHV��0H\HU�.UDKPHU��������%HFKHU�HW�DO��������0ROHUR�%XHVD��������.XOLFNH� HW� DOO� ������� FRXOG� EH� H[SODLQHG�GXH� WR� WKH� IDFW� WKDW� WKRVH� ODUJH� ILUPV� KDYH� D�UHODWLYHO\� KLJK� QXPEHU� RI� HPSOR\HHV� GHGLFDWHG� RQ� 5	'� DQG� D� ODUJH� VWRFN� RI�LQIRUPDWLRQ�DQG�NQRZOHGJH�LQ�UHODWLRQ�WR�WKH�VPDOOHU�ILUPV��:KLFK�FRXOG�LPSO\�D�ORZHU�OHDUQLQJ�SRWHQWLDO�
7KH� H[SORUDWRU\� DQDO\VHV� VKRZHG� D� FOHDUO\� KLJKHU� LPSURYHPHQW� RI� WKH� LQQRYDWLYH�FXOWXUH�LQ�WKH�VPDOOHU�ILUPV�LQ�FRPSDULVRQ�ZLWK�WKH�ODUJHU�RQHV��$�WHQGHQF\�DOVR�IRXQG�LQ�WKH�VWXGLHV�RI�0H\HU�.UDKPHU��������0ROHUR�%XHVD��������.XOLFNH�HW�DO���������7KH�PHGLXP� VL]H� ILUPV� DSSUDLVHG� WKH� LPSURYHPHQW� RI� WKH� LQQRYDWLRQ� PDQDJHPHQW��LPSURYHPHQW� RI� WKH� LQWHJUDWLRQ� RI�5	'�DFWLYLWLHV�ZLWK� RWKHU� DUHDV� RI� WKH� ILUP���7KH�ORZHU�LPSDFW�RI�VXFK�FKDQJHV�LQ�VPDOOHU�ILUPV�VHHPV�ORJLFDOO\�GXH�WR�WKH�IDFW�WKDW�WKHLU�VPDOO�VL]H�IDFLOLWDWHV�DOPRVW�DXWRPDWLFDOO\�WKH�LQWHJUDWLRQ��7KRVH�ILUPV�VKRZ�VKRUW�OLQHV�DQG�GLUHFW�FRQWDFW�EHWZHHQ� WKH�GLIIHUHQW�DUHDV�RI� WKH� ILUP��RIWHQ�PDQDJHG�E\�WKH�VDPH�SHUVRQV� DQG�D�FHQWUDO� UROH�RI�D� IHZ�PDQDJHUV� LQ� WKH�ZKROH�GHYHORSPHQW�RI� WKH� ILUPV��7KH�YHU\�ORZ�OHYHO�RI�LPSDFW�LQ�WKH�ODUJH�ILUPV�FDQ�EH�H[SODLQHG�IRU�WZR�UHDVRQV��RQ�RQH�VLGH��PRVW�RI�WKRVH�ILUPV�KDYH�DQ�HVWDEOLVKHG�IRUPDO�VWUXFWXUH�GLIILFXOW�WR�FKDQJH��2Q�WKH�RWKHU�VLGH��LQ�UHODWLRQ�WR�WKH�ODUJH�ILUPV��LW�KDV�WR�EH�SRLQWHG�RXW�WKDW�WKH�&'7,�VXSSRUWV�UHODWLYHO\�VPDOOHU�SURMHFWV����ZKLFK�FRXOG�EH�D�VHFRQG�UHDVRQ�IRU�D�ORZHU�LPSDFW�OHYHO��
7KH� ULVH� RI� WKH� FR�RSHUDWLRQ�ZLWK� SXEOLF� UHVHDUFK� FHQWUHV�� DV� DQ� HIIHFW� RI� WKH� SXEOLFO\�ILQDQFHG�SURMHFWV��ZDV�KLJKHU�IRU�ODUJH�ILUPV��:KLOH�WKH�ULVH�RI�FR�RSHUDWLRQ�ZLWK�RWKHU�ILUPV�ZDV�ORZHU�IRU�WKH�ODUJHVW�FRPSDQLHV��
$QDO\VLQJ�WKH�ORJLVWLF�UHJUHVVLRQ� WKH�UROH�RI� WKH�VL]H�DV�DQ�H[SODQDWRU\�YDULDEOH�VKRXOG�EH� UHYLVHG�� 7KH� GLVFULPLQDWRU\� UROH� RI� WKH� YDULDEOH� VL]H� IDGH� DZD\� LQ� WKH�PXOWLYDULDWH�PRGHOV� UHODWHG� WR� WKH� LPSURYHPHQW� RI� WKH� IRUPDWLRQ� RI� 5	'� SHUVRQQHO�� RI� WKH�LQQRYDWLRQ� PDQDJHPHQW� DQG� RI� WKH� LQQRYDWLYH� FXOWXUH�� ,W� VHHPV� WKDW� WKH� GHWHFWHG�DVVRFLDWLRQV�KDYH�WR�EH�H[SODLQHG�E\�WKH LQWHUDFWLRQ�ZLWK�RWKHU�H[SODQDWRU\�YDULDEOHV�RI�WKH�PRGHO�DV�FRXOG�EH�WKH�LQQRYDWLYH�OHYHO�DQG�RULHQWDWLRQ�RI�WKH�ILUP����2VWHQWDWLRXV�LV�WKH�UHODWLRQVKLS�EHWZHHQ�VL]H�DQG�WKH�DXJPHQWDWLRQ�RI�WKH�VWRFN�RI�NQRZOHGJH��7KH�WHVW�RI� DVVRFLDWLRQ� GLG� QRW� ILQG� D� UHODWLRQVKLS� EHWZHHQ� ERWK� YDULDEOHV� EXW� WKH� XQLYDULDWH�PRGHO� LQGLFDWHV�WKDW� ODUJHU�ILUPV��RYHU�����HPSOR\HHV��KDYH�D�ORZHU�LPSDFW�OHYHO�WKDQ�WKH�VPDOOHU�ILUPV��7DEOH���� 3ULQFLSDO�UHVXOWV�RI�WKH�H[SORUDWLYH�DQDO\VHV�RI�WKH�JHQHULF�LPSDFW

�(DFK�FHOO�FRQWDLQV�WKH�SHUFHQWDJH�RI�ILUPV�WKDW�FRQVLGHUHG�WKH�LPSDFW�DV�YHU\�LPSRUWDQW�� ��RU���SRLQW�RQ�D�VFDOH�IURP���WLOO���� H[FHSW�IRU�WKH�YDULDEOHV�ZLWK�D��
��WKHVH�FHOOV�UHIOHFWLQJ�WKH�ILUPV�WKDW�FRQVLGHUV�WKH�LPSDFW�DV�LPSRUWDQW� ���WLOO���SRLQWV��,PSURYHPHQW�RI�WKH�IRUPDWLRQ�RI�WKH�55�++
,PSURYHPHQW�RI�WKH�NQRZOHGJH�EDVH

,PSURYHPHQW�RI�WKH�LQQRYDWLRQ�PDQDJHPHQW
,PSURYHPHQW�RI�WKH�LQQRYDWLYH�FXOWXUH

5LVH�RI�WKH�FR�RSHUDWLRQ�ZLWK�SXEOLF�UHVHDUFK�FHQWUHV
5LVH�RI�WKH�FR�RSHUDWLRQ�ZLWK�RWKHU�ILUPV

�� ,W� VKRXOG� EH� SRLQWHG� RXW� WKDW� WKH�&'7,� KDV� D� OLPLWHG� EXGJHW� DQG� LQ� WKHLU� DLP� WR� ILQDQFH� WKH� ODUJHVW�QXPEHU�RI�ILUPV�DV�SRVVLEOH�WKH\�FRXOG�GHFLGH�WR�VHOHFW��LQ�UHODWLRQ�WR�WKH�ODUJH�ILUPV�UHODWLYHO\�VPDOO�SURMHFWV��� 7KH�LQFOXVLRQ�RU�WKH�QXPEHU�RI�HPSOR\HHV�LQ�5	'�LQ�WKH�PRGHO�FDQ�QRW�EH�WKH UHDVRQ�RI�WKH�H[SXOVLRQ�RI� WKH� YDULDEOH� VL]H�� $OWKRXJK� WKHUH� LV� D� KLJKO\� SRVLWLYH� FRUUHODWLRQ� EHWZHHQ� ERWK� YDULDEOHV� WKHLU�FRUUHODWLRQ� ZLWK� WKH� OHYHO� RI� LPSDFW� VKRZHG� DQ� RSSRVLWH� VLJQ�� 7KH� VPDOOHU� WKH� ILUP� WKH� KLJKHU� WKH�LPSDFW��7KH�KLJKHU�WKH�QXPEHU�RI�HPSOR\HHV�LQ�5	'�WKH�KLJKHU�WKH�LPSDFW��
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3HUFHQWDJH�RI�ILUPV�WKDW�FRQVLGHUHG�WKH�LPSDFW� DV� YHU\� LPSRUWDQW� ��� RU� ��SRLQW�RQ�D�VFDOH�IURP���WLOO��� �� �� �� �� �� ��
6PDOO�ILUPV��WLOO����HPSOR\HHV� �� �� �� �� ��0HGLXP�VL]H�ILUPV���������HPSOR\HHV�� �� �� �� �� ��/DUJH�ILUPV��RYHU�����HPSOR\HHV� �� �� �� �� �)LUPV�ZLWK�IRUHLJQ�SDUWLFLSDWLRQ� �� �� ��3XEOLF�HQWHUSULVHV �� �� ��1DWLRQDO�SULYDWH�ILUPV� �� �� ��3URGXFHUV� RI� WUDGLWLRQDO� FRQVXPHU�JRRGV �� �� �� �� �� �6XSSOLHUV� RI� WUDGLWLRQDO� LQWHUPHGLDWH�JRRGV �� �� �� �� �� ��6SHFLDOLVHG� VXSSOLHUV� RI� LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW �� �� �� �� �� �0DVV�SURGXFWLRQ�DVVHPEOHUV �� �� �� �� �� ��5	'�EDVHG�VHFWRUV �� �� �� �� �� �6HUYLFHV� �� �� �� �� �� ��5	'�H[SHQGLWXUHV�VDOHV��WLOO���� �� �� �� �� �5	'�H[SHQGLWXUHV�VDOHV������ ��� �� �� �� �� ��5	'�H[SHQGLWXUHV�VDOHV��RYHU���� �� �� �� �� ��3HUFHQWDJH�RI�ILUPV�WKDW�FRQVLGHUHG�WKH�LPSDFW� DV� LPSRUWDQW� ��� WLOO� �� SRLQW� RQ�D�VFDOH�IURP���WLOO��� �� �� �� �� �� ��
5	'� DUH� FRQVLGHUHG� OLNH� QRW�LPSRUWDQW
 �� �� �� �� 1�$� 1�$�5	'�DUH�FRQVLGHUHG�OLNH�LPSRUWDQW
 �� �� �� �� 1�$� 1�$�5	'� DUH� FRQVLGHUHG� OLNH� YHU\�LPSRUWDQW
 �� �� �� �� 1�$� 1�$�)LUPV�ZLWK�FR�RSHUDWLYH�SURMHFWV�
 �� �� �� �� �� ��)LUPV�ZLWK�RQO\� WHFKQRORJLFDO�SURMHFWV�
 �� �� �� �� �� �6RXUFH� �+HLMV�� ������� &HOOV� ZLWKRXW� LQIRUPDWLRQ� LPSOLHV� WKH� GLIIHUHQFHV� ZHUH� QRW� VWDWLVWLFDOO\�VLJQLILFDQW� 1�$�� LQGLFDWHV� WKDW� WKH� GDWD� ZDV� QRW� DYDLODEOH� �1�$��� ZKLFK� PHDQV� WKH\� ZHUH�VLJQLILFDQW�EXW�QRW�UHIOHFWHG�RU�LQFOXGHG�LQ�WKH�3K'�WKHVLV�RI�+HLMV��������

$OWKRXJK� WKH� WHVW�RI�DVVRFLDWLRQ� LQGLFDWHV� WKDW� WKH� ULVH�RI� WKH�FR�RSHUDWLRQ�ZLWK�SXEOLF�UHVHDUFK� FHQWUHV� RU� ZLWK� RWKHU� ILUPV�� DV� DQ� HIIHFW� RI� WKH� SXEOLFO\� ILQDQFHG� SURMHFW�� LV�UHODWHG�ZLWK�WKH�VL]H�RI�WKH�ILUP��7KH�PRGHO�RI�ORJLVWLF�UHJUHVVLRQ�GLG�QRW�FRQILUP�VXFK�GLVFULPLQDWLYH�SRZHU�RI�WKH�YDULDEOH�VL]H�
7KH� PRGHOV� RI� ORJLVWLF� UHJUHVVLRQ� UHYHDOHG� WKDW� WKH� LQWHUSUHWDWLRQ� RI� WKH� VL]H� DV� DQ�H[SODQDWRU\�YDULDEOH�RQO\�EDVHG�RQ� WKH� UHVXOWV�RI� WKH�DVVRFLDWLRQ� WHVWV� LV�QRW� VXIILFLHQW�DQG�KDV�WR�EH�FRPSOHWHG�ZLWK�DQ�DQDO\VLV�WDNLQJ�LQ�DFFRXQW�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�VL]H�DQG�RWKHU�LQGHSHQGHQW�YDULDEOHV��
����� ,QQRYDWLYH�OHYHO�DQG�RULHQWDWLRQ
0D\EH� WKH� PRVW� RVWHQWDWLRXV� FRQFOXVLRQ� LV� WKDW� IDFW� WKDW� WKH� PRVW� LQQRYDWLYH� ILUPV�LQGLFDWHV��LQ�JHQHUDO��D�KLJKHU�OHYHO�RI�LPSDFW�RQ�WKHLU�WHFKQRORJLFDO�FDSDELOLWLHV�WKDQ�WKH�ILUPV� ZLWK� OHVV� FRQVROLGDWHG� LQQRYDWLYH� DWWLWXGHV�� 7KLV� UHVXOW� LV� VXUSULVLQJ� EHFDXVH� LW�FRXOG�EH�H[SHFWHG�WKDW�WKH�OHVV�LQQRYDWLYH�ILUPV�VKRXOG�KDYH�PRUH�PDUJLQ�WR�OHDUQ�DQG�WR�LPSURYH�WKHLU�LQQRYDWLYH FDSDELOLWLHV��%XW�WKH�UHVXOWV�RI�WKH�,$,)�&'7,�TXHVWLRQQDLUH�SRLQWV� RXW� WKDW� WKRVH� OHVV� LQQRYDWLYH� ILUPV�� ZKLFK� VKRXOG� KDYH� PRUH� QHFHVVLW\� WR�LPSURYH�WKHLU�LQQRYDWLYH�FDSDELOLWLHV��GR�QRW�WDNH�WKDW�PXFK�DGYDQWDJH�RI�WKHLU�SURMHFWV�DV� WKH� PRUH� LQQRYDWLYH� ILUPV�� D� FRQFOXVLRQ� DOVR� FRQILUPHG� LQ� WKH� HVWLPDWLRQ� RI� WKH�ORJLVWLF� UHJUHVVLRQV�� 0RUHRYHU� LW� FDQ� EH� SRLQWHG� RXW� WKDW� WKH� JURXS� RI� ��� ILUPV� WKDW�
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LQGLFDWHV� WKDW� WKH� JHQHULF� LPSDFW� KDV� EHHQ� LUUHOHYDQW� LV� FKDUDFWHULVHG� E\� D� YHU\� ORZ�LQQRYDWLYH� OHYHO��7KRVH� ILQGLQJV�GR�KDYH� FRLQFLGHQFH�ZLWK� WKH� UHVXOWV�RI�RWKHU� VWXGLHV�OLNH�0H\HU�.UDKPHU���������%HFKHU�HW�DO���������RU�.XOLFNH�HW�DO����������$OVR�WKH�IDFW�WKDW� WKH� OHVV� LQQRYDWLYH� ILUPV� FRQVLGHU� WKH� LPSDFW� RQ� WKHLU� LQQRYDWLYH� FXOWXUH� DV� OHVV�LQWHQVLYH� WKDQ� WKH� PRUH� LQQRYDWLYH� ILUPV� KDV� EH� FRQILUPHG� E\� HDUOLHU� VWXGLHV� �VHH�0H\HU�.UDKPHU���������,Q�RWKHU�ZRUGV��LQ�VSLWH�RI�WKH�IDFW�WKDW�OHVV�LQQRYDWLYH�ILUPV�DUH�GRLQJ�5	'�SURMHFWV�� WKHLU�EDFN� OD\LQJ�SRVLWLRQ� LQ� UHODWLRQ�ZLWK�PRUH� LQQRYDWLYH� ILUPV�GR�QRW�LPSURYH��,W�VHHPV�YHU\�GLIILFXOW�WR�FORVH�WKH�WHFKQRORJLFDO�JDS�ZLWKRXW�WKH�PRUH�LQQRYDWLYH�ILUPV�DQG�RQO\�D�YHU\�LQWHQVLYH�DSSURDFK�FRXOG�LPSURYH�WKHLU�VLWXDWLRQ��
)XUWKHUPRUH� LW� FDQ�EH�SRLQWHG�RXW� WKDW� WKH�DQDO\VLV�EDVHG�RQ� WKH�JURXS�RI� VPDOO� ILUPV��WLOO����HPSOR\HHV��RIIHUHG�WKH�VDPH�WHQGHQF\�EXW�PXFK�PRUH�SURQRXQFHG��,Q�WKLV�JURXS�ZDV�GHWHFWHG�D�JURXS�RI�VPDOO�KLJKO\�LQQRYDWLYH�ILUPV�WKDW�WRRN�EURDG�DGYDQWDJH�RI�WKHLU�5	'� DFWLYLWLHV� LQ� IRUP� RI� JHQHULF� LPSDFW�� :KLOH� DW� WKH� VDPH� WLPH� WKH� VPDOO� OHVV�LQQRYDWLYH� ILUPV� DOPRVW� GLGQ¶W� LPSURYH� WKHLU� WHFKQRORJLFDO� FDSDELOLWLHV�� ,W� VHHPV� WKDW�ZLWKLQ�WKLV�JURXS�RI�VPDOO�OHVV�LQQRYDWLYH�ILUPV�WKH�JHQHULF�LPSDFW�LVQ¶W�DVVXUHG�GXH�WR�WKH�ODFN�RI�H[SHULHQFH�LQ�D�VXFK�YHU\�VSHFLDO�DQG�FRPSOH[�ILHOG�RI�LQQRYDWLYH�DFWLYLWLHV�
$QDO\VLQJ� WKH�UHVXOWV�RI� WKH� ORJLVWLF� UHJUHVVLRQ� LW�FDQ�EH�SRLQWHG�RXW� WKDW��RQ�RQH�VLGH��WKHUH� LV� QR� GRXEW� DERXW� WKH� IDFW� WKDW� WKH� OHVV� LQQRYDWLYH� ILUPV� FDQ¶W� WDNH� WKDW� PXFK�DGYDQWDJH� RI� WKHLU� SURMHFWV� DV� WKH� PRUH� LQQRYDWLYH� ILUPV�� 7KLV� UHODWLRQVKLS� ZDV�FRQILUPHG�DV�ZHOO�DV�IRU�WKH�ZKROH�VDPSOH�RI�&'7,�ILUPV�DV�IRU�WKH�ERWK�VXE�VDPSOHV�E\�NLQG� RI� SURMHFWV� �ILUPV� ZLWK� FR�RSHUDWLYH� SURMHFWV� DQG� ILUPV� ZLWK� RQO\� WHFKQRORJLFDO�SURMHFWV��
2Q� WKH� RWKHU� VLGH�� WKH� ORJLVWLF� UHJUHVVLRQV� DERXW� WKH� LPSURYHPHQW� RI� WKH� LQQRYDWLYH�FXOWXUH� DQG� WKH� LQQRYDWLRQ� PDQDJHPHQW� GLVWLQJXLVK� WKH� UHODWLRQVKLS� EHWZHHQ� WKH�LQQRYDWLYH� OHYHO� DQG� WKH� LQWHQVLW\�RI� WKH�JHQHULF� LPSDFW�� ,Q� WKRVH�PRGHOV� WKH� LQFOXGHG�YDULDEOHV� WKDW� UHIOHFW� WKH� LQQRYDWLYH� HIIRUWV� DQG� RULHQWDWLRQ� RI� WKH� ILUP� GR� UHIOHFWRSSRVLWH� WHQGHQFLHV����6RPH�RI� WKHP�FRQILUP� WKDW� WKH� OHVV� LQQRYDWLYH� ILUPV�GR�KDYH�D�OHVV� LQWHQVH�JHQHULF� LPSDFW��LPSRUWDQFH�RI�5	'�RU� WHFKQRORJLFDO�GHYHORSPHQW�FDUULHG�RXW�E\�WKH�ILUP��SHUFHQWDJH�RI�VDOHV�FRUUHVSRQGLQJ�WR�LQQRYDWLYH�SURGXFWV��ZKLOH�LQ�WKHPHDQWLPH�RWKHU�YDULDEOHV�RI�WKH�VDPH�PRGHO�GR�UHIOHFW�WKH�RSSRVLWH�UHODWLRQ��QXPEHU�RI�HPSOR\HHV� LQ�5	'�DQG�H[SHQGLWXUHV� LQ�5	'�RYHU�VDOHV��� DQG� LQGLFDWHV� WKDW� WKH�PRUH�
�� 7ZR�DVSHFWV�KDYH� WR�EH�NHSW� LQ�PLQG� IRU� WKH� LQWHUSUHWDWLRQ�RI� WKH�UHVXOWV��)LUVW��DOO� WKH�YDULDEOHV� WKDW�LQGLFDWH� WKH� LQQRYDWLYH� OHYHO� DQG� RULHQWDWLRQ� RI� WKH� ILUP� GLG� VKRZ�� LQ� WKH� DVVRFLDWLRQ� WHVW�� WKDW� WKH�PRUH� LQQRYDWLYH� ILUPV� GLG� KDYH� D� KLJKHU� OHYHO� RI� LPSDFW�� RU� DW� OHDVW� GLG� QRW� FRQWUDGLFW� VXFK�UHODWLRQVKLSV��7KH�VHFRQG�RQH� LV� UHODWHG�ZLWK�SUREDEOH�PHWKRGRORJLFDO�SUREOHPV��7KH�LQFOXVLRQ�RI�D�ODUJH�QXPEHU�RI� LQGLFDWRUV� WR�PHDVXUH� WKH� LQQRYDWLYH� OHYHO�RI� WKH� ILUP�FRXOG�JHQHUDWH�D�SUREOHP�RI�FR�OLQHDULW\��7KH�H[LVWHQFH�RI�FR�OLQHDULW\�VKRXOG�KDYH�PDGH� LQYDOLG�WKH�ZKROH�PRGHO�GXH�WR�WKH�IDFW�WKDW� LW� QRW� RQO\� HIIHFWHG� WKH� FRHIILFLHQWV� DQG� WKHLU� VLJQV� RI� WKH� LQWHUUHODWHG� YDULDEOHV� EXW� DOVR� WKRVH�IURP� RWKHU�H[SODQDWRU\�YDULDEOHV� LQFOXGHG� LQ� WKH�PRGHO��7KH�DQDO\VLV� WR�FRQWURO� WKH�SUREOHP�RI�FR�OLQHDULW\�VKRZHG�WKDW�WKH�FRUUHODWLRQ�EHWZHHQ�WKH�LQGLFDWRUV�IRU�WKH�LQQRYDWLYH�OHYHO�RI�WKH�ILUP�LV�QRW�H[WUHPHO\�KLJK��0RUHRYHU��WKH�SUHOLPLQDU\�HVWLPDWLRQV�RI�WKH�PRGHOV�SRLQWHG�RXW�WKDW�WKH�LQFOXVLRQ�RU�H[FOXVLRQ�RI�GLIIHUHQW�YDULDEOHV�RI�WKH�LQQRYDWLYH�OHYHO��RQO\�LPSOLHV�VRPH�FKDQJHV�ZLWKLQ�WKDW�JURXS�RI�YDULDEOHV��7KRVH�H[SHULPHQWV�GLG�QRW�LQIOXHQFH�WKH�LQFOXVLRQ�DQG�WKH�VLJQ�RI�RWKHU�YDULDEOHV�RI�WKH�PRGHO�� 7KLV� FRQILUPV� WKDW WKH�PRGHOV� SUHVHQWHG� LQ� WKLV� SDSHU� DUH� VWDEOH� DQG� FRQVLVWHQW� DQG� FDQ� EH�FRQVLGHUHG�DV�YDOLG��
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LQQRYDWLYH�ILUPV�KDYH�D�ORZHU�JHQHULF�LPSDFW�OHYHO��7KLV�DSSDUHQW�FRQWUDGLFWLRQ�VKRXOGQRW� EH� WKDW� VXUSULVLQJ� DQG� KDV� WR� EH� LQWHUSUHWHG� RQ� WKH� IROORZLQJ� ZD\�� 7KH� PRUH�LQQRYDWLYH� ILUPV� GR� VKRZ� D� KLJKHU� LPSDFW� RQ� WKHLU� LQQRYDWLYH� FXOWXUH� DQG� LQQRYDWLRQ�PDQDJHPHQW�� EXW� RQFH� UHDFKLQJ� D� FHUWDLQ� LQQRYDWLYH� OHYHO�� WKLV� LPSDFW� LV� OHVV�SURQRXQFHG��7KRVH�YHU\�LQQRYDWLYH�ILUPV�KDYH�DVVXPHG�DOUHDG\�DQG�LQWHQVH�LQQRYDWLYH�FXOWXUH� DQG� FUHDWHG� D� FOHDU�� ZHOO�GHILQHG� LQQRYDWLRQ� PDQDJHPHQW� V\VWHP�� 6R� WKHLU�LQQRYDWLYH� DFWLYLWLHV� DUH� ZHOO� GHVLJQHG� ZLWK� OHVV� GHILFLHQFLHV� DQG� DUH� OHVV� RSHQ� IRU�LPSURYHPHQWV��
7KH VDPH�NLQGV�RI� UHVXOWV� DUH� IRXQG�E\� WKH�DQDO\VLV�RI� WKH� LPSDFW�RQ� WKH�FR�RSHUDWLYH�DWWLWXGH� RI� WKH� ILUPV�� 7KH�PRUH� LQQRYDWLYH� ILUPV� UDLVHG�PRUH� RIWHQ� WKHLU� FR�RSHUDWLYH�DWWLWXGH��EXW�DJDLQ��ZLWKLQ�WKH�JURXS�RI�YHU\�LQQRYDWLYH�ILUPV�ZLWK�D�YHU\�KLJK�OHYHO�RI�5	'�HIIRUWV��DUH�DOUHDG\�FRQYLQFHG�RI�WKH�LPSRUWDQFH�WR�FR�RSHUDWH�DQG�GLGQ¶W�VKRZ�D�KLJK�OHYHO�RI�LPSDFW�RQ�WKDW�VXEMHFW��
����� 6HFWRUDO�GLIIHUHQFHV
7KH�WHVWV�RI�DVVRFLDWLRQ�LQGLFDWHV�WKDW�WKH�YDULDEOH�VHFWRU�LV�FRUUHODWHG�ZLWK�WKH�OHYHO�RI�JHQHULF�LPSDFW�DOWKRXJK�WKH�DQDO\VLV�RI�FRQWURO�� DQG�WKH�PRGHO�RI�ORJLVWLF�UHJUHVVLRQ�GR�GLVWLQJXLVK�WKRVH�SUHOLPLQDU\�UHVXOWV�
3URGXFHUV�RI�WUDGLWLRQDO�FRQVXPHU�JRRGV VKRZHG�D�VRPHZKDW�ORZHU�LPSDFW�RI�OHDUQLQJ��LPSURYHPHQW� RI� IRUPDWLRQ�RI� WKHLU� SHUVRQQHO� DQG� WKHLU� NQRZOHGJH�EDVH�� DQG� DOVR� WKH�LPSURYHPHQW� RI� WKH� FR�RSHUDWLRQ�ZLWK� SXEOLF� UHVHDUFK� FHQWUHV� LV� VRPHZKDW� EHORZ� WKH�DYHUDJH� OHYHO�� 7KH� LPSURYHPHQW� RI� WKHLU� LQQRYDWLYH� FXOWXUH� LV� DERYH� DYHUDJH�� 7KH�ORJLVWLF�UHJUHVVLRQ�RQO\�FRQILUPV�WKH�ORZ�LPSDFW�OHYHO�UHODWHG�WR�WKH�LPSURYHPHQW�RI�WKH�NQRZOHGJH�EDVH��
7KH� DVVRFLDWLRQ� WHVWV� IRU� WKH� VHFWRU� RI� VXSSOLHUV� RI� WUDGLWLRQDO� LQWHUPHGLDWH� JRRGVVKRZHG�D�FOHDU�KLJKHU�HIIHFW�IRU�HDFK�RI�WKH�VL[�PRGDOLWLHV�RI�JHQHULF�LPSDFW��$OWKRXJK�RQO\�RQH�RI�WKH�VL[�PRGHOV�RI�ORJLVWLF�UHJUHVVLRQ��WKH�RQH�WKDW�DQDO\VHV�WKH�LPSURYHPHQW�RI�WKH�WHFKQRORJLFDO�PDQDJHPHQW��GLG�FRQILUP�VXFK�FRUUHODWLRQ�
6SHFLDOLVHG�VXSSOLHUV�RI� LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW VKRZHG�D� ORZHU� LPSDFW�RQ�WKHLU� WHFKQRORJLFDO� FDSDELOLWLHV� �LPSURYHPHQW� RI� IRUPDWLRQ� RI� WKHLU� SHUVRQQHO�� WKHLU�NQRZOHGJH�EDVH��WKHLU�LQQRYDWLYH�FXOWXUH��DXJPHQWDWLRQ�RI�WKH�FR�RSHUDWLRQ�ZLWK�SXEOLF�UHVHDUFK� FHQWUHV� RU� RWKHU� ILUPV��� 7KH� LPSURYHPHQW� RI� WKHLU� LQQRYDWLYH� PDQDJHPHQW��LPSURYHPHQW�RI�WKH�LQWHJUDWLRQ�RI�5	'�DFWLYLWLHV�ZLWK�RWKHU�DUHDV�RI�WKH�ILUP��LV�RQ�WKH�DYHUDJH� OHYHO�� 7KH� ORJLVWLF� UHJUHVVLRQ� FRQILUPV� WKH� ORZ� LPSDFW� OHYHO� UHODWHG� WR� WKH�LPSURYHPHQW�RI�WKH�IRUPDWLRQ�RI�SHUVRQQHO��WKH�LPSURYHPHQW�RI�WKH�LQQRYDWLYH�FXOWXUH�DQG�WKH�EHORZ�DYHUDJH�OHYHO�RI�WKH�DXJPHQWDWLRQ�RI�FR�RSHUDWLRQ�ZLWK�RWKHU�ILUPV�
7KH� JHQHULF� LPSDFW� LQ� WKH� ILUPV� EHORQJLQJ� WR� WKH�PDVV� SURGXFWLRQ� DVVHPEOHUV DOPRVW�GLGQ¶W�GLIIHU�IURP�WKH�DYHUDJH�OHYHO��$OWKRXJK�WKH�H[SORUDWLYH�DQDO\VLV�GLG�LQGLFDWH�WKDW�WKH�LPSDFW�RQ�WKH�LQQRYDWLYH�FXOWXUH�DQG�RQ�WKH�DXJPHQWDWLRQ RI�WKH�FR�RSHUDWLRQ�ZLWK�
�� 7KH�IROORZLQJ�UHVXOWV�ZHUH�QRW�IRXQG�LQ�WKH�JURXS�RI�ILUPV�ZLWK�D�YHU\�KLJK�OHYHO�RI�5	'�H[SHQGLWXUHV��DERYH����RI� WKHLU� VDOHV��� ,Q� WKLV�JURXS�ZDV� IRXQG�KLJK�JHQHULF� LPSDFW� LQGHSHQGHQW�RI� WKH� VHFWRUDO�EHORQJLQJ�
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SXEOLF� UHVHDUFK� FHQWUHV� ZDV� VRPHZKDW� EHORZ� DYHUDJH� WKH� ORJLVWLF� UHJUHVVLRQ� GLG� QRW�IRXQG�DQ\�GLIIHUHQFHV�DW�DOO��
7KH� ILUPV� RI� WKH� 5	'� EDVHG� VHFWRUV UHIOHFW� D� FOHDU� DERYH� DYHUDJH� LPSDFW� OHYHO� RI�OHDUQLQJ� �LPSURYHPHQW� RI� IRUPDWLRQ RI� WKHLU� SHUVRQQHO�DQG� WKHLU�NQRZOHGJH�EDVH��DQG�DOVR� WKH� LPSURYHPHQW� RI� WKH� FR�RSHUDWLRQ� ZLWK� SXEOLF� UHVHDUFK� FHQWUHV� LV� DERYH� WKH�DYHUDJH�OHYHO��7KH�LPSURYHPHQW�RI�WKHLU�LQQRYDWLYH�FXOWXUH�DQG�LQQRYDWLRQ�PDQDJHPHQW�GRHV� QRW� GLYHUJH� IURP� WKH� DYHUDJH� DQG� WKH� DXJPHQWDWLRQ� RI� FR�RSHUDWLRQ� ZLWK� RWKHU�ILUPV� LV�EHORZ�DYHUDJH��7KH�PRGHOV�RI� ORJLVWLF�UHJUHVVLRQ�GR�QRW�FRQILUP�WKRVH�UHVXOWV�EDVHG� RQ� WKH� DVVRFLDWLRQ� WHVWV��:KLFK�PHDQV� WKDW� WKH\� KDYH� WR� EH� UHODWHG� ZLWK� RWKHU�H[SODQDWRU\�YDULDEOHV�HVSHFLDOO\�WKH�LQQRYDWLYH�OHYHO�RI�WKH�ILUPV�
7KH� VHUYLFH� VHFWRU LQGLFDWHV� DQ� DERYH� DYHUDJH� LPSDFW� UHODWHG� WR� WKH� OHDUQLQJ� HIIHFWV��LPSURYHPHQW� RI� IRUPDWLRQ� RI� WKHLU� SHUVRQQHO� DQG� WKHLU� NQRZOHGJH� EDVH�� DQG� WKH�DXJPHQWDWLRQ� RI� WKH� FR�RSHUDWLRQ�� 7KH� LPSURYHPHQW� RI� WKHLU� LQQRYDWLYH� FXOWXUH� LV� RQ�DYHUDJH�OHYHO�DQG�WKH�LPSURYHPHQW�RI�WKHLU�LQQRYDWLRQ�PDQDJHPHQW�V\VWHP�LV�VRPHZKDW�EHORZ�DYHUDJH�OHYHO��1RQH�RI�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHOV�GLG�LQFOXGH�WKH�EHORQJLQJ�WR�WKH� VHUYLFH� VHFWRU� DV� DQ� H[SODQDWRU\� YDULDEOH�� :KLFK� PHDQV� WKDW� WKH� UHVXOWV� RI� WKH�DVVRFLDWLRQ�WHVWV�VKRXOG�EH�H[SODLQHG�E\�WKH�LQWHUDFWLRQ�EHWZHHQ�LQGHSHQGHQW�YDULDEOHV��
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������,PSRUWDQFH� RI� DSSOLHG� 5	'� FDUULHG� RXW� E\� WKH� ILUP��27��� �����
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������,PSRUWDQFH� RI� WKH� WHFKQRORJLFDO� GHYHORSPHQW� FDUULHG� RXW�E\�WKH�ILUP��27��,PSRUWDQFH�RI�WKH�RZQ�5	'�LQ�JHQHUDO��27�� �����
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6RXUFH�� RZQ� HODERUDWLRQ� EDVHG� RQ� WKH� ,$,)�&'7,� TXHVWLRQQDLUH��7R� PDNH� SRVVLEOH� WKH� XVH� RI� D� ORJLVWLF� UHJUHVVLRQ� PRGHO� ,� GLFRWRPLVL]HG� WKH�GHSHQGHQW�YDULDEOHV�MRLQLQJ�RQ�RQH�VLGH�WKH�YDOXHV�� ����LUUHOHYDQW�RU�OHVV�LPSRUWDQW��DQG�RQ�WKH�RWKHU�VLGH�WKH�YDOXHV������LPSRUWDQW�WR�YHU\�LPSRUWDQW�� /HYHO�RI�VLJQLILFDQFH��
������

����DQG�


������7KH�HVWLPDWHG�PRGHOV�GLG�FRQWDLQ�VHYHUDO�YDULDEOHV�QRW�UHIOHFWHG�LQ�WKLV�WDEOH�EHFDXVH�WKH\�ZHUH�UHMHFWHG�� )RU� WKH� (5'V� DUH� XVHG� WKUHH� GXPP\� YDULDEOHV� �XS� WR� ���� EHWZHHQ� ��� DQG� ���� PRUH� WKDQ� ����� IRU� WKH� VRFLDO� FDSLWDO� ZHUH� XVHG� IRXU� GXPPLHV��LQGLYLGXDO� QDWLRQDO� ILUPV�� ILUPV� EHORQJLQJ� WR� D� QDWLRQDO� JURXS�� ILUPV� ZLWK� IRUHLJQ� FDSLWDO� DQG� SXEOLF� HQWHUSULVHV�� IRU� WKH� SHUVRQQHO� LQ� 5	'� ZHUH� XVHG� WKUHH�GXPPLHV� SXW� R� ��� HPSOR\HHV�� IURP� ��� WR� ���� RYHU� ��� HPSOR\HHV���0RVW� RI� WKHP�ZHUH� UHMHFWHG� E\� WKH�PRGHO� EHFDXVH� WKH\�ZHUH�QR� VWDWLVWLFDOO\� VLJQLILFDQW� ,WV�ZRUWK�WR�PHQWLRQ� WKDW�WKH�YDULDEOHV�RI�WHFKQRORJLFDO�RULHQWDWLRQ�DQG�HIIRUWV�FDQ�EH�VXEVWLWXWHG�E\�HDFK�RWKHU��([FOXGLQJ�27��IURP�WKH�PRGHO�LPSOLHV�WKH�HQWUDQFH�RI�RWKHU�YDULDEOHV� OLNH�27���27��R�27���%XW� WKLV� VXEVWLWXWLRQ� LPSOLHV� D� ORZHU� OHYHO� RI� VWDWLVWLFDO� VLJQLILFDQFH�� D� ORZHU� QXPEHU� RI� FRUUHFWO\�FODVVLILHG� ILUPV�RU�D�ORZHU�&KL�6TXDUH�IRU� WKH�PRGHO��7KLV�FRXOG�LPSO\�WKDW�WKH�PRGHO�KDYH�VRPH�SUREOHPV�RI�FR�OLQHDULW\�GXH�WR�WKH�YDULDEOHV�RI�WHFKQRORJLFDO�HIIRUWV�DQG�RULHQWDWLRQ��WKH� VDPH� FRXOG� EH� VDLG� IRU� WKH� YDULDEOH� SHUVRQQHO� LQ� 5	'� LQ� UHODWLRQ� ZLWK� KH� YDULDEOH� HPSOR\PHQW�� EXW� GXULQJ� WKH� FRQVWUXFWLRQ� RI� WKH� PRGHO�� DQG� HDUOLHU�HVWLPDWLRQV��,�GLG�QRW�ILQG�DQ\�HYLGHQFH�RU�LQGLFDWLRQV�WKDW�WKLV�LV�D�UHDO�SUREOHP�
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7DEOH���� *HQHULF�LPSDFW��D�ORJLVWLF�UHJUHVVLRQ�PRGHO��F�
,1&5($62(2)�&2�23(5$721�:,7+�38%/,&�5(6($5&+�&(175(6� ,1&5($6(�2)�&2�23(5$7,21�:,7+�27+(5�),5066DPSOH &R�RSHUDWLYH�SURMHFWV 7HFKQRORJLFDO�SURMHFWV 6DPSOH &R�RSHUDWLYH�SURMHFWV 7HFKQRORJLFDO�SURMHFWV),50¶6�&+$5$&7(5,67,&6�6PDOO� �XS� WR� ��� HPSOR\HHV�� YHUVXV� PHGLXP� VL]HG� DQG�ODUJH�ILUPV��RYHU����HPSOR\HHV�60(¶V� �XS� WR� ���� HPSOR\HHV�� YHUVXV� ODUJH� ILUPV� �RYHU�����HPSOR\HHV��<HDU�RI�FUHDWLRQ�RI�WKH�ILUP� �����

������ �����
������&RPSHWLWLYH�SRVLWLRQ�LQ�LWV�PDLQ�PDUNHW1DWLRQDO�LQGLYLGXDO�ILUP)LUP�EHORQJLQJ�WR�D�QDWLRQDO�JURXS�KROGLQJ3XEOLF�HQWHUSULVH �����

������ �����

������)LUP�ZLWK�IRUHLJQ�FDSLWDO� �����

������6HFWRUV3URGXFHUV�RI�WUDGLWLRQDO�FRQVXPHU�JRRGV �����
������6XSSOLHUV�RI�WUDGLWLRQDO�LQWHUPHGLDWH�JRRGV �����
������6SHFLDOLVHG�VXSSOLHUV�RI�LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW �����

������ �����


������ �����

������ �����

������0DVV�SURGXFWLRQ�DVVHPEOHUV �����
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������,PSRUWDQFH�RI�DSSOLHG�5	'�FDUULHG�RXW�E\�WKH�ILUP��27��� �����
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6RXUFH�� RZQ� HODERUDWLRQ� EDVHG� RQ� WKH� ,$,)�&'7,� TXHVWLRQQDLUH��7R�PDNH� SRVVLEOH� WKH� XVH� RI� D� ORJLVWLF� UHJUHVVLRQ�PRGHO� ,� GLFRWRPLVL]HG� WKH� GHSHQGHQW�YDULDEOHV�MRLQLQJ�RQ�RQH�VLGH�WKH�YDOXHV�� ����LUUHOHYDQW�RU�OHVV�LPSRUWDQW��DQG�RQ�WKH�RWKHU�VLGH�WKH�YDOXHV�� ����LPSRUWDQW�WR�YHU\�LPSRUWDQW���/HYHO�RI�VLJQLILFDQFH��
������

����DQG�


������7KH�HVWLPDWHG�PRGHOV�GLG�FRQWDLQ�VHYHUDO�YDULDEOHV�QRW�UHIOHFWHG�LQ�WKLV�WDEOH�EHFDXVH�WKH\�ZHUH�UHMHFWHG��)RU�WKH�(5'V�DUH�XVHG�WKUHH� GXPP\� YDULDEOHV� �XS� WR� ���� EHWZHHQ� ��� DQG� ����PRUH� WKDQ ����� IRU� WKH� VRFLDO� FDSLWDO�ZHUH� XVHG� IRXU� GXPPLHV� �LQGLYLGXDO� QDWLRQDO� ILUPV�� ILUPV�EHORQJLQJ� WR� D�QDWLRQDO� JURXS�� ILUPV� ZLWK� IRUHLJQ� FDSLWDO� DQG� SXEOLF� HQWHUSULVHV�� IRU� WKH� SHUVRQQHO� LQ� 5	'� ZHUH� XVHG� WKUHH� GXPPLHV� SXW� R� �� HPSOR\HHV�� IURP� ��� WR� ���� RYHU���HPSOR\HHV���,W¶V�ZRUWK�WR�PHQWLRQ� WKDW�HDFK�RWKHU�FDQ�VXEVWLWXWH� WKH�YDULDEOHV�RI� WHFKQRORJLFDO�RULHQWDWLRQ�DQG�HIIRUWV��([FOXGLQJ�27��IURP� WKH�PRGHO�LPSOLHV� WKH�HQWUDQFH�RI�RWKHU�YDULDEOHV� OLNH27���27��R�27���%XW� WKLV�VXEVWLWXWLRQ� LPSOLHV� D� ORZHU� OHYHO�RI�VWDWLVWLFDO� VLJQLILFDQFH�� D� ORZHU�QXPEHU�RI�FRUUHFWO\�FODVVLILHG� ILUPV�RU�D� ORZHU�&KL�6TXDUH�IRU� WKH�PRGHO��7KLV�FRXOG�LPSO\� WKDW� WKH�PRGHO�KDYH�VRPH�SUREOHPV�RI�FR�OLQHDULW\�GXH�WR�WKH�YDULDEOHV�RI�WHFKQRORJLFDO�HIIRUWV�DQG�RULHQWDWLRQ��WKH�VDPH�FRXOG�EH�VDLG� IRU� WKH� YDULDEOH� SHUVRQQHO� LQ� 5	'� LQ� UHODWLRQ� ZLWK� KH� YDULDEOH� HPSOR\PHQW�� EXW� GXULQJ� WKH� FRQVWUXFWLRQ� RI� WKH�PRGHO�� DQG� HDUOLHU� HVWLPDWLRQV�� ,� GLG� QRW� ILQG� DQ\�HYLGHQFH�RU�LQGLFDWLRQV�WKDW�WKLV�LV�D�UHDO�SUREOHP�
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&+$37(5��
7+(�',))86,21�2)�7+( /2:� ,17(5(67�&5(',76� )25�5	'�352-(&76�:,7+,1�7+(�63$1,6+�352'8&7,21�6758&785(
��� ,QWURGXFWLRQ
7KH�LGHQWLILFDWLRQ�RI�WKH�ILUPV�VXSSRUWHG�E\�SXEOLF�SROLFLHV�LV�LQ�PRVW�HYDOXDWLRQ�VWXGLHV�RQO\�GRQH�LQ�D�SDUWLDOO\�ZD\��0RVW�RI�WKH�HYDOXDWLRQ�VWXGLHV�� DQDO\VHG�RIIHU�D�GHVFULSWLRQ�RI�WKH�ILUPV�DVVLVWHG�E\�WKH�SXEOLF�LQVWLWXWLRQV��7KH�PDMRULW\�RI�WKHP�RQO\�SUHVHQWV�WKH�PDLQ�FKDUDFWHULVWLFV� RI� WKH� VXSSRUWHG� ILUPV� �VL]H�� VHFWRU� UHJLRQ� R� WHFKQRORJLFDO� ILHOGV�� VHH� IRU�H[DPSOH�6LHJHUW��������%HFKHU��������)RQWHOD�HW DOO�������� ,QIRUPDWLRQ�WKDW� LV�UHODWLYHO\�HDV\� WR� REWDLQ� DQG� LQ� PRVW� RFFDVLRQV� DYDLODEOH� IURP� WKH� SXEOLF� LQVWLWXWLRQV� ZKLFK�DGPLQLVWHU� WKH� SROLFLHV� DFFRUGLQJ� WR� WKH� ZULWWHQ� IRUPV�� 2WKHU� VWXGLHV� RIIHU� EURDGHU�LQIRUPDWLRQ� DERXW� WKH� FKDUDFWHULVWLFV� RI� WKH� ILUPV� LQFOXGLQJ� WKHLU� FRPSHWLWLYH� SRVLWLRQ��LQQRYDWLYH�RULHQWDWLRQ�DQG�UHVRXUFHV�LQ�5	'�RU�DVSHFWV�RI�WKHLU�LQWHUQDWLRQDOLVDWLRQ��6HH�IRU�H[DPSOH�%HFKHU��������%XHVD�0ROHUR��������0ROHUR�%XHVD��������.XOLFNH�������
7KH�FRPSDULVRQ�RI� WKH�VXSSRUWHG�ILUPV�ZLWK FRQWURO�JURXSV�RU�UHIHUHQFH�JURXSV�� LV� OHVV�FRPPRQ��7KH�W\SLFDO�H[FHSWLRQ�LV�WKH�FRPSDULVRQ�ZLWK�D�UHIHUHQFH�JURXS�IRU�VRPH�EDVLF�IHDWXUHV� �VL]H�� VHFWRU� RU� UHJLRQDO� GLVWULEXWLRQ��� EDVHG� RQ� H[LVWLQJ� DQG� DYDLODEOH� SXEOLF�VWDWLVWLFV��,Q�PRVW�FDVHV�WKH�UHVHDUFKHUV�FRPSDUH�LI�WKH�GLVWULEXWLRQ�RI�WKH�VXSSRUWHG�ILUPV�LV�HTXDO� WR� WKRVH� RI� WKH� UHIHUHQFH� JURXSV� DQG� ILQG� RXW� LI� RQH� NLQG� RI� ILUPV� UHFHLYH�PRUH�DVVLVWDQFH� WKDQ�RWKHU�NLQGV�RI� ILUPV� �)RU�H[DPSOH�0H\HU�.UDKPHU��������%HFKHU��������������0ROHUR�%XHVD���������
0RVW� RI� WKH� GHYHORSHG� FRXQWULHV� RIIHU� LQIRUPDWLRQ� DERXW� WKH� EDVLF� FKDUDFWHULVWLFV� RI� LWV�ILUPV�DQG�DOVR�RI� WKH�LQQRYDWLYH�ILUPV����ZKLFK�KDV�EHHQ�XVHG�IUHTXHQWO\�WR�FRPSDUH�WKH�VXSSRUWHG� ILUPV�� 7KH� SUREOHP� LV� WKDW� ±LQ� VSLWH� RI� WKH� IDFW� WKH�6WDWLVWLFDO�$JHQFLHV� KDYH�FROOHFWHG� D� EURDG� UDQJH�RI� GDWD� DQG� LQGLFDWRUV� RI� FKDUDFWHULVWLFV� RI� WKH� ILUPV� WKH\�RQO\�RIIHU� WKH� EDVLF� RQHV� OLNH� VL]H�� VHFWRU�� UHJLRQ� DQG� VRFLDO� FDSLWDO� DQG� RIWHQ� XVH� GLIIHUHQW�FULWHULDV�RI�FODVVLILFDWLRQ�
�� ,W�KDV� WR�EH�FOHDU� WKDW�KHUH�ZH�RQO\�DQDO\VHG�VRPH�VWXGLHV�RI�6SDLQ�DQG�*HUPDQ\��,�GR�QRW�FRQFOXGH�WKDW�WKHVH�DUH�UHSUHVHQWDWLYH�RI�DOO�WKH�VWXGLHV�GRQH�EXW�LW�JLYHV�D�EURDGHU�LGHD�DERXW�ZKDW�LV�KDSSHQLQJ�LQ�WKLV�ILHOG���� 7KH� FRQFHSW� RI� D� UHIHUHQFH� JURXS� LV� XVHG� IRU� WKH� FRPSDULVRQ� RI� WKH� VXSSRUWHG� ILUPV� ZLWK� SXEOLF�LQIRUPDWLRQ�QRW�HVSHFLDOO\�HODERUDWHG�IRU�WKH�HYDOXDWLRQ�DQG�WKH�FRQFHSW�RI�D�FRQWURO�JURXS�UHIHUV�WR�D�JURXS�RI�ILUPV�GHWHUPLQDWHG�E\�WKH�HYDOXDWRU�DQG�LQFOXGHG�LQ�WKH�VXUYH\��� (VSHFLDOO\� WKH�(XURSHDQ� ,QQRYDWLRQ�6XUYH\� VWDUWHG�XS� LQ������KDV� LPSURYHG� WKH�DYDLODELOLW\�RI�VXFK�GDWD�DOWKRXJK�VRPH�FRXQWULHV�KDYH�RIIHUHG�WKLV�NLQG�RI�LQIRUPDWLRQ�EHIRUH�WKDW�SHULRG��



��

,Q�JHQHUDO�PRVW�RI�WKH�HYDOXDWLRQ VWXGLHV�FDQ�EH�FKDUDFWHULVHG�E\�WKH�ODFN�RI�D�FRPSDULVRQ�JURXS� RU� WKH� SUHVHQFH� RI� D� SUREOHPDWLF� RQH�� 7KHVH� SUREOHPV�� ZKLFK� DUH� VRPHWLPHV�H[SOLFLWO\�PHQWLRQHG� DQG� RWKHU� WLPHV� QRW�PHQWLRQHG� RU� QRW� HYHQ� GHWHFWHG� DW� DOO�� DUH� DQ�LPSRUWDQW� DQG� UHFRJQLVHG� ZHDNQHVV� RI� WHFKQRORJ\� SROLF\� HYDOXDWLRQ� VWXGLHV� �0H\HU�.UDKPHU��������)HOOHU��������5RHVVQHU��������%URZQ�HW�DO���������)HOOHU�VXJJHVWV�WKDW�WKH�ODFN� RI� EDVLF� LQIRUPDWLRQ� DQG� WKH� YLDELOLW\� RI� WKH� GDWD� ZDV� LQFRQFOXVLYH� WKDW� LW� LV� RQO\�SRVVLEOH�WR�RIIHU�TXDOLWDWLYH�FRQFOXVLRQV��,�WKLQN�WKDW�WKH�VLWXDWLRQ�LV�QRW�WKDW�H[WUHPH�EXW�LW�KDV�WR�EH�FOHDU�WKDW�WKH�LQWHUSUHWDWLRQ�DQG�FRPSDULVRQ�RI�WKH�VSHFLILF�FKDUDFWHULVWLFV�RI�WKH�FRQWURO� JURXS� DQG� WKH� JURXS� RI� UHIHUHQFH� KDV� WR� EH� WDNHQ� LQWR� DFFRXQW� DQG� KDV� WR� EH�H[SOLFLWO\�PHQWLRQHG�
,Q�P\�RSLQLRQ�WKH�XVH�RI�FRPSDULVRQ�JURXS�LV�QHFHVVDU\�WR�DVVXUH�D�JRRG�FRQWUDVW�RI�WKH�EHKDYLRXU� DQG� FKDUDFWHULVWLFV� RI� WKH� VXSSRUWHG� ILUPV� ZLWK� RWKHU� FRPSDUDEOH� ILUPV�� 7KH�YDOLGLW\�RI�WKH�HYDOXDWLRQ�LV�WKUHDWHQHG�ZKHQ�WKH�FRQFOXVLRQV�DERXW WKH�VXSSRUWHG�ILUPV�GR�QRW�UHIOHFW�DQ�HIIHFW�RI� WKH�VXSSRUW�VFKHPH�EXW�UHIOHFWV�D�JHQHUDO�VLWXDWLRQ�RI� WKH�NLQG�RI�ILUPV�ZKLFK�DUH�VXSSRUWHG��LQ�RXU�FDVH�WKH�LQQRYDWLYH�ILUPV��ZKLFK�DUH�SURGXFWV�RI�RYHUDOO�FKDQJHV�LQ�WKH�HFRQRPLFDO�DQG�WHFKQRORJLFDO�V\VWHP��
)RU� H[DPSOH�� WKH� FRQFOXVLRQ� WKDW� ILUPV� VXSSRUWHG� E\� WKHLU� WHFKQRORJLFDO� DFWLYLWLHV� KDYH�KLJKHU� H[SRUW� UDWHV� LQ� UHODWLRQ� ZLWK� WKHLU� VDOHV� DQG� DUH� JURZLQJ� IDVWHU� WKDQ� WKH� QRQ�VXSSRUWHG�ILUPV�FRXOG�EH�D�PLV�LQWHUSUHWDWLRQ��6XFK�EHKDYLRXU�RI�WKH�VXSSRUWHG ILUPV�LV�QRW�WKDW� VXSULVLQJ� WDNLQJ� LQWR� DFFRXQW� WKDW� DOO� LQQRYDWLYH� ILUPV�� WKH� SRWHQWLDO� XVHUV� RI�5	'�SURPRWLRQ�� KDYH� VXFK� KLJKHU� H[SRUW� DQG� JURZ� UDWHV�� $OVR� WKH� FRQFOXVLRQ� WKDW� WKH�WHFKQRORJ\�SROLF\�KDV�EURXJKW�WKH�5	'�H[SHQGLWXUHV�RQ�D�KLJKHU�UDWH�FSXOG EH�ZURQJ�LI�WKLV�UHVSRQGV�WR�D�QRUPDO�GHYHORSPHQW�ZKLFK�FDQ�EH�WUDFNHG�E\�DOO�ILUPV�RI�WKH�SURGXFWLRQ�VWUXFWXUH�DQG�QRW�RQO\�E\�WKH�VXSSRUWHG�RQHV�
��� 7KH�XVH�RI�FRPSDULVRQ�JURXSV
,Q� WKLV�VWXG\�,�GLVWLQJXLVK� WZR�NLQG�RI�FRPSDULVRQ�JURXSV��7KH�ILUVW�RQH� WKH�UHIHUHQFH�JURXS� LV� XVHG� DV� D� FRPSDULVRQ� JURXS� IRU� WKH� VXSSRUWHG� ILUPV� EDVHG� RQ� SXEOLF�LQIRUPDWLRQ��LQ�PRVW�RI�WKH�RFFDVLRQV�QRW�HVSHFLDOO\�HODERUDWHG�E\�WKH�HYDOXDWLRQ�VWXG\��RQO\�DYDLODEOH�RQ�D�DJJUHJDWHG�OHYHO��7KLV�PHDQV�WKDW�WKH�VFLHQWLVW�FDQ�QRW�GLVFULPLQDWH��XVLQJ� WKH� ILUP� OHYHO� DQG�KDYH�QR� LQIOXHQFH�RQ�H[DFW�GHWHUPLQDWLRQ�RI� WKH�FRPSDULVRQ�JURXS�� 7KH� VHFRQG� NLQG� RI� FRPSDULVRQ� JURXS� LV� WKH� FRQWURO� JURXS�� ,WV� FRQFHSWV� DUH� D�JURXS�RI�ILUPV�GHWHUPLQHG�E\�WKH�HYDOXDWRU�DQG�LQFOXGHG�LQ�WKH�VXUYH\��7KH�DGYDQWDJH�LV�WKDW�WKH�UHVHDUFKHU�NQRZV�H[DFWO\�KRZ�WKH�JURXS�LV�FRQVWLWXWHG�DQG�FDQ�PDNH�DQDO\VLV�RQ�ILUP�OHYHO��
7KH�IROORZLQJ�WZR�VHFWLRQV�ZLOO�PDNH�FOHDU�WKH�H[DFW�GLIIHUHQFHV�DQG�WKH�DGYDQWDJHV�RI�ERWK�NLQGV�RI�FRPSDULVRQ�JURXSV��
����� 6HOHFWLRQ�RI UHIHUHQFH�JURXSV�
7KH�XVH�RI�UHIHUHQFH�JURXSV�FDQ�EH�SUREOHPDWLF�EHFDXVH�\RX�FDQ�QHYHU�EH�VXUH�LI�VRPH�VXE�JURXSV� RI� VXSSRUWHG� ILUPV� ZLWK� VLPLODU� FKDUDFWHULVWLFV� DUH� H[FOXGHG� IURP� WKLV� UHIHUHQFH�JURXS��7DEOH�����UHIOHFWV� IRXU�NLQGV�RI�UHIHUHQFH�JURXSV�WKDW�FDQ�EH�XVHG�WR�FRPSDUH�WKH�
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ILUPV�VXSSRUWHG�E\�WKH�6SDQLVK�JRYHUQPHQW��7KH�ILUVW�JURXS��$��LQFOXGHV�DOO�WKH�ILUPV�RI�WKH�LQGXVWULDO�VHFWRU�WKH�VHFRQG�JURXS�UHIHUV�WR�DOO�WKH�ILUPV�RI�WKH�LQGXVWULDO�VHFWRU�ZKLFK�FDQ�EH�FDWHJRULVHG�DV�LQQRYDWLYH�ILUPV�LQ�D�EURDG�VHQVH��%��DQG�WKH�WKLUG�UHIHUHQFH�JURXS��&��LQFOXGHV�DOO�WKH�LQGXVWULDO�ILUPV�ZKLFK�FDUU\�RXW��RQ�D�RFFDVLRQDO��LUUHJXODU�RU�UHJXODU�IRUP�� IRUPDOLVHG�5	'�DFWLYLWLHV� EHLQJ� WKH� LQQRYDWLYH� ILUPV� LQ� D� VWULFW� VHQVH��:KLOH� WKH�ILUPV�UHIOHFWHG�LQ�7DEOH��� UHIOHFW�WKH�DOO�WKH�LQQRYDWLYH�ILUPV�RI�WKH�6SDQLVK�SURGXFWLRQ�VWUXFWXUH�UHJXODUO\� LPSOHPHQWLQJ�5	'�DFWLYLWLHV��7KLV� WDEOH�VKRZV�LQ�D�FOHDU�DQG�VLPSOH�ZD\�WKDW�WKH�FKRLFH�RI�D�UHIHUHQFH�JURXS�LPSOLHV�SUREOHPV�RI�LQWHUSUHWDWLRQ�DQG�LV�QRW�IUHH�RI�PHWKRGRORJLFDO�GLVFXVVLRQ��&RQFOXVLRQV�EDVHG�RQ�RQH�JURXS�RU�DQRWKHU�FDQ�EH�WRWDOO\�GLIIHUHQW��
7DEOH��� UHIOHFWV�WKDW�WKH�&'7,�KDV�VXSSRUWHG�LQ�D�SHULRG�RI����\HDUV�OHVV�WKDQ�RQH�SHUFHQW�RI�WKH�6SDQLVK�LQGXVWULDO�ILUPV�DOPRVW����RI�WKH�LQQRYDWLYH�ILUPV�LQ�D�EURDGHU�VHQVH�DQG�����RI�WKH�LQQRYDWLYH�ILUPV�LQ�D�VWULFWHU�VHQVH��$OWKRXJK�WKH�JHQHUDO�WHQGHQF\�LV�WKH�VDPH�IRU� HDFK� UHIHUHQFH� JURXS� WKH� ODUJHVW� ILUPV� ZHUH� VXSSRUWHG� PRUH� LQWHQVLYHO\� WKDQ� WKH�60(¶V��
7KH�VHFRQG�SDUW�RI�WKH�WDEOH��UHIOHFWLQJ�D�UHIHUHQFH�JURXS�RI�WKH�ZKROH�6SDQLVK�SURGXFWLYH�VWUXFWXUH�� LQGLFDWHV� D� FRQWUDGLFWRU\� WHQGHQF\�� 8VLQJ� WKLV� UHIHUHQFH� JURXS� LW� VKRXOG� EH�SRVVLEOH�WR�FRQFOXGH�WKDW�WKH�&'7,�KDV�EHQHILWHG�UHODWLYHO\�PRUH�WKH�60(¶V�WKDQ�WKH�ODUJHU�ILUPV�� 8VLQJ� D� GLIIHUHQW� W\SH� RI� FODVVLILFDWLRQ� RI� VL]H�� WKLV� WDEOH� VKRZV� WKDW� ����RI� WKH�&'7,� ILUPV�KDYH� OHVV� WKDQ����HPSOR\HHV�ZKLOH�RQO\�����RI� WKH� ILUPV� LGHQWLILHG�E\� WKH�,1(�DV�LQQRYDWLYH�ILUPV�LQ�WKH�VWULFW�VHQVH�KDYH�WKDW�VL]H��7DNLQJ�DV�D�UHIHUHQFH�WKH�QXPEHU�RI�SURMHFWV�VXSSRUWHG�E\�WKH�&'7,�WKLV�SRVLWLYH�GLVFULPLQDWLRQ�IDGHV�DZD\
6R�ZKDW�KDV�WR�EH�FOHDU�LV�WKDW�WKH�XVH�RI�SXEOLF�VWDWLVWLFV�DV�D�UHIHUHQFH�JURXS�LV�QRW�IUHH�RI�PHWKRGRORJLFDO�SUREOHPV�DQG�FDQ�RQO\ EH�MXVWLILHG�LI�LW�LV�GRQH�ZLWK�D�FULWLFDO�YLHZ�IRU�WKH�LQWHUSUHWDWLRQV�RI�WKH�UHVXOWV��7KH�HOHFWLRQ�RI�WKH�JURXS�RI�UHIHUHQFHV�GHSHQGV�RQ�WKH�W\SH�RI�LQVWUXPHQW�DQG�WKH�REMHFWLYH�RI�WKH�HYDOXDWLRQ�VWXG\�,Q�KLV�DUWLFOH�RI������0H\HU�.UDKPHU�DQDO\VHV� WKH� FKDUDFWHULVWLFV� RI� WKH� ILUPV� WKDW� � ZKR� ZKHUH� UHDFKHG� E\� WKUHH� IRUPV� RI�ILQDQFLDO�VXSSRUW�RI�LQGLYLGXDO�ILUPV��GLUHFW�SURMHFW�VXSSRUW��LQGLUHFW�VSHFLILF�SURPRWLRQ�DQG�JHQHUDO�QRQ�VHOHFWLYH�SURPRWLRQ��
7KH�ILUVW�IRUP�LV�WKH�GLUHFW�SURMHFW�VXSSRUW�PHDQW�WR�GHYHORS�VSHFLDO�WHFKQRORJLFDO�ILHOGV�WKDW�DUH�FRQVLGHUHG�YHU\�LPSRUWDQW��7KH�VHOHFWLRQ�RI�SURMHFWV�DQG�ILUPV�DUH�EDVHG�RQ�WKH�FRQWHQW�RI�WKH�SURMHFW��WKH�H[SHFWHG�UHVXOWV�DQG�WKH�WLPH�SODQQLQJ��7KH�REMHFWLYH�RI�WKLV�NLQG�RI�SURPRWLRQ� LV� WR� DFFHOHUDWH� WKH� WHFKQRORJLFDO�GHYHORSPHQW�RI� VHYHUDO�KLJK� WHFK�ILHOGV� OLNH� QXFOHDU� SRZHU�� ELR�WHFKQRORJ\� RU� PLFURHOHFWURQLFV� ZKLFK� DUH� RIWHQ�FRQFHQWUDWHG� LQ� ODUJH� ILUPV� ZLWK� ODUJH� KLJK�ULVN� SURMHFWV�� 7KLV� NLQG� RI� SROLFLHV� DUH�QRUPDOO\� MXVWLILHG� GXH� WR� WKH� ODFN� RI� YHQWXUH� FDSLWDO� DQG� LQYHVWPHQWV� RI� WKH� SULYDWH�VHFWRU��,QYHVWPHQWV�LQ�WKH�QHZ�HPHUJLQJ�WHFKQRORJ\�ILHOGV�LPSOLHV�KLJK�ULVNV�OHDGLQJ�WR�XQGHULQYHVWPHQW�RI�WKH�SULYDWH�VHFWRU�EXW�DW�WKH�VDPH�WLPH�JHQHUDWHV�H[WHUQDOLWLHV�ZKLFK�FRXOG� MXVWLI\� SXEOLF� LQYHVWPHQWV�� 7KH� VHFRQG� IRUP� RI� SXEOLF� ILQDQFH� RI� 5	'� RI�LQGLYLGXDO�HQWHUSULVHV�LV�WKH�LQGLUHFW�VSHFLILF�SURPRWLRQ��,QGLUHFW�EHFDXVH�HDFK�ILUP�FDQ�LQLWLDWH�D�SURMHFW�ZLWKLQ�WKH�VXSSRUW�VFKHPH�DQG�VHOHFWLYH�EHFDXVH�WKH�VXSSRUW�LV�OLPLWHG�WR� VHYHUDO� WHFKQRORJLFDO� ILHOGV� RI� DSSOLFDWLRQV� �&$'�&$0��%LRWHFKQRORJ\��&,0�HWF����7KHVH� W\SHV� RI� LQVWUXPHQWV� DUH� XVHG� LQ� WKH� FDVH� WKDW� JHQHUDO� QRQ� VHOHFWLYH� SURPRWLRQ�GRHV� QRW� DFFHOHUDWH� WKH� WUDQVIHU� HQRXJK�DQG� WKH�GHYHORSPHQW�RI�QHZ�KLJK�WHFK�RU�NH\�WHFKQRORJLHV��GXH�WR�WKH�KLJK�ULVNV�RU�FRVWV DQG�WKH�FRPSOH[LW\�RI�WKH�SURMHFWV��0H\HU�.UDKPHU�������
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:KHQ�FRPSDULQJ�WKH�VXSSRUWHG�ILUPV�RI�WKHVH�WZR�W\SHV�RI�LQVWUXPHQWV�ZLWK�D�UHIHUHQFH�JURXS� WKH� IDFW� WKDW� RQO\� WKH� ILUPV� ZLWK� ODUJH� 5	'� FDSDELOLWLHV� FDQ� DSSO\� IRU� VXFK�SURMHFWV� VKRXOG� EH� WDNH� LQ�PLQG�� 6R� LW� VHHPV� QRW� WR� EH� ORJLFDO� WR� WDNH� DV� D� UHIHUHQFH�JURXS�DOO�WKH�HQWHUSULVHV�RI�WKH�SURGXFWLYH�VWUXFWXUH�EXW�LW�VHHPV�WR�EH�PRUH�UHDVRQDEOH�WR�XVH�WKH�LQQRYDWLYH�ILUPV�LQ�D�VWULFWHU�VHQVH�DV�D�FRPSDULVRQ�JURXS�
*HQHUDO�QRQ�VHOHFWLYH�SURPRWLRQ�LV�D�WKLUG�NLQG�RI�LQVWUXPHQW�E\�WKH�ILQDQFLQJ�RI�ILUPV�5	'� DFWLYLWLHV�� 7KLV� SURPRWLRQ� VFKHPH� LV� EDVHG� RQ� SULYDWH� LQLWLDWLYHV� OHDYLQJ� WKH�GLUHFWLRQ�RI� WKH�WHFKQRORJLFDO�FKDQJH�WR� WKH�SULYDWH�VHFWRU��7KHVH�LQVWUXPHQWV�DUH�RSHQ�IRU� DOO� WKH� ILUPV�ZKLFK� OLNH� WR� LQFRUSRUDWH� QHZ�DQG� H[LVWLQJ� WHFKQRORJLHV�� DQG� GR� QRW�VHOHFW� FHUWDLQ� DFWLYLWLHV� E\� FULWHULD� OLNH� WHFKQRORJ\� ILHOGV�� ULVNV�� TXDOLW\� HWF�� EXW� WU\� WR�SURPRWH�WKH�JHQHUDO� LQQRYDWLYH�DWWLWXGH�RI� WKH�ILUP�DQG�WR�UDLVH�WKH�5	'�H[SHQGLWXUHV�RI� WKH� SURGXFWLRQ� V\VWHP�� 7KH� DFWLYLWLHV� SURPRWHG� E\� VXFK� VXSSRUW� VFKHPHV� DUH� LQ�JHQHUDO�EDVHG�RQ�LQFUHPHQWDO�FKDQJHV��.XQW]H�+RUQVFKLOG��������%HFKHU��������DQG�DUH�QRW� RQO\� IRFXVHG� RQ� KLJK� WHFK� EXW� DOVR� VXSSRUWLQJ� PHGLXP� DQG� ORZ� WHFK� DFWLYLWLHV��0H\HU�.UDKPHU���������
7DEOH����� 7KH�GLIIHUHQFHV�EHWZHHQ�WKH�SRVVLEOH�JURXSV�RI�UHIHUHQFH�LQ�WKH�6SDQLVK�FDVH�7DEOH����D�,QQRYDWLYH�ILUPV�RI�WKH�LQGXVWULDO�VHFWRUV�6L]H�LQ�QXPEHU�RI�HPSOR\HHV

,QGXVWULDO�ILUPV��$�
,QQRYDWLYH�ILUPV�LQ�D�EURDG�VHQVH��%�

,QQRYDWLYHILUPV�LQ�D�VWULFW�VHQVH��&�
&'7,�ILUPV������± �����'�

1 1 $�%��� 1 $�&��� 1 '��� $�'���
%�'���

&�'���/HVV�WKDQ�� ������ ����� ��� ��� ��� ��� �� ��� ��� ��)URP���D��� ������ ����� ���� ����� ����)URP����D��� ������ ����� ���� ��� ���� ��� �� ��� ���� ����)URP����D���� ����� ����� ���� ��� ���� ��� �� ��� ���� ����0RUH�WKDQ���� ����� ��� ���� ��� ���� ��� �� ���� ���� ����7RWDO ������� ������ ���� ����� ���� ��� ��� ��� ��� ����7DEOH����E�,QQRYDWLYH�ILUPV�RI�DOO�WKH�SURGXFWLYH�VH FWRUV6L]H�LQ�QXPEHU�RI�HPSOR\HHV &'7,�ILUPV�DQG�SURMHFWV�GXULQJ�WKH�SHULRG������± ���� ,QQRYDWLYH�ILUPV�LQ�D�VWULFW�VHQVH�����SURMHFWV �����ILUPV �����ILUPV
/HVV�WKDQ��� ��� ��� ���IURP���D���� ��� ��� ���IURP�����D���� ��� �� ���0RUH�WKDQ���� ��� �� ���7RWDO ���� ���� ����
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6RXUFH��2ZQ�HODERUDWHG�ZLWK�WKH�6XUYH\�RQ�LQQRYDWLRQ�WHFKQRORJ\�LQ�ILUPV�������,1(��������3������1�1XPEHU�RI�ILUPV��'L�'LVWULEXWLRQ�
,W�LV�SRVVLEOH�WR�GLVWLQJXLVK�WZR�W\SHV�RI�LQVWUXPHQWV�RI�GLUHFW�QRQ�VHOHFWLYH�SURPRWLRQ��7KH�ILUVW�NLQG�RI�LQVWUXPHQWV�JLYHV�ILQDQFLDO�VXSSRUW�LQ�DQ�DXWRPDWLF�ZD\��SURYLGHG�WKDW�D�ILUP�IXOILOV�VRPH�SUHUHTXLVLWHV��([DPSOHV�RI�VXFK�LQVWUXPHQWV�DUH� WKH�*HUPDQ�JUDQWV�JLYHQ�WRZDUGV�WKH�FRVWV�RI�5	'�SHUVRQQHO�RU�WD[�PHDVXUHPHQWV��7KH�SUREOHP�RI�WKHVH�LQVWUXPHQWV�LV�WKDW�WKH�JRYHUQPHQW�FDQ�QRW�FRQWURO�WKH�FRVWV�RI�VXFK�SROLFLHV��7KH�EXGJHW�LV�QRW�FORVHG�DQG�LQ�WKH�FDVH�WKDW�WKH\�DUH�YHU\�VXFFHVVIXO�FDQ�EH�YHU\�SUREOHPDWLF��)RU�WKLV�NLQG�RI�SURPRWLRQ�LQVWUXPHQW�LW�VHHPV�WR�EH�UHDVRQDEOH�WR�XVH�WKH�WRWDO�QXPEHU�RI�SURGXFWLYH� HQWHUSULVHV� DV� D� UHIHUHQFH� JURXS�RU� WKH� LQQRYDWLYH� ILUPV� LQ�D�EURDGHU� VHQVH�EHFDXVH� LQ� WKHRU\� DOO� WKH� LQQRYDWLYH� ILUPV� ZLOO� EH� IDYRXUHG� E\� WKRVH� LQVWUXPHQWV����8VLQJ� WKH� ZKROH� JURXS� RI� SURGXFWLYH� HQWHUSULVHV� DV� D� UHIHUHQFH� JURXS� SUREDEO\� ZLOO�JHQHUDWH�D�JRRG�HVWLPDWH�RI�WKH�QXPEHU�RI�LQQRYDWLYH�ILUPV�LQ�WKH�SURGXFWLYH�VWUXFWXUH��8VLQJ� WKH� LQQRYDWLYH� ILUPV� LQ� D� EURDG� VHQVH� DV� UHIHUHQFH� JURXS� \RX�ZLOO� ILQG� RXW� WKH�SLFN�XS� UDWH� E\� WKH� SRWHQWLDO� XVHUV�� 7KH� VWXG\� RI� WKH� ILUPV� WKDW� FRXOG KDYH� EHQHILWHG�IURP� WKH�VFKHPH�DQG�GLG�QRW�DSSO\�� FRXOG�RIIHU� LQIRUPDWLRQ�RI�ZKDW�ZHQW�ZURQJ�DQG�ZK\�WKHVH�ILUPV�ZHUH�QRW�UHDFKHG��
$� VHFRQG� IRUP� RI� GLUHFW� QRQ�VHOHFWLYH� VXSSRUW� LV� WKH� VXSSRUW� RI� IRUPDOLVHG� 5	'�SURMHFWV�ZLWK�D�PHFKDQLVP�RI�VHOHFWLRQ�DQG�ZLWK�D�FORVHG�EXGJHW��6HOHFWLRQ�ZLOO�QRW�EH�EDVHG�RQ�TXDOLW\�RI� WKH�SURMHFW�� WHFKQRORJLFDO�ILHOGV�DQG�VR�RQ�EXW� WKH�SURMHFWV�KDYH�WR�IXOILO� VRPH� EDVLF� SUHUHTXLVLWHV� DQG� WKH� JRYHUQPHQW� ZLOO� ILQDQFH� SURMHFWV� XQWLO� DOO� WKH�EXGJHW� LV� VSHQW�� 7KLV� LQVWUXPHQW� RI� JHQHUDO� QRQ�VHOHFWLYH� SURPRWLRQ� LPSOLHV� WKDW� WKH�ILUP¶V� LQQRYDWLYH� DFWLYLWLHV� KDYH� WR� EH� FRQYHUWHG� LQWR� IRUPDOLVHG� SURMHFWV� ZLWK� FOHDU�REMHFWLYHV�� DQG� WLPHWDEOHV�� ZKLFK� PHDQV� WKDW� RWKHU� LQQRYDWLYH� DFWLYLWLHV� ZLOO� QRW� EH�VXSSRUWHG��7KH� HOHFWLRQ� RI� WKH� UHIHUHQFH� JURXS� GHSHQGV�RQ� WKH�REMHFWLYH�RI� WKH� VWXG\��:KDW� VHHPV� WR� EH� FOHDU� LV� WKH� ZKROH� QXPEHU� RI� SURGXFWLYH� ILUPV� ZLOO� QRW� EH� D�UHSUHVHQWDWLYH� UHIHUHQFH�JURXS��%RWK� WKH�ILUPV�GHILQHG�DV� LQQRYDWLYH�LQ�D�VWULFWHU�VHQVH�DQG�WKRVH�GHILQHG�DV�LQQRYDWLYH�LQ�D�EURDGHU�VHQVH�FDQ�EH�D�XVHIXO�JURXS�RI�UHIHUHQFH��
7KH�ILUPV� LQ�D�VWULFW�VHQVH� UHSUHVHQW� WKH�ILUPV� WKDW�VKRXOG�EH�DEOH� WR�DSSO\�IRU�VXSSRUW�ZLWKRXW� DQ\� UHDO� FKDQJH� LQ� LWV� 5	'� DFWLYLWLHV�� 7DNLQJ� DV� D� FRPSDULVRQ� JURXS� WKH�LQQRYDWLYH� ILUPV� LQ�D�EURDGHU� VHQVH� LPSOLHV� WKDW� WKH�FRPSDULVRQ� WDNHV� LQWR�DFFRXQW�DOO�WKH� ILUPV� WKDW� FRXOG� EH� SRWHQWLDO� XVHUV� RI� WKH� VXSSRUW� VFKHPH�� LQWHQVLI\LQJ� RU�UHRUJDQLVLQJ� WKHLU� H[LVWLQJ� LQQRYDWLYH� DFWLYLWLHV�� 7KH� VXSSRUW� VFKHPH� RI� ORZ� LQWHUHVW�FUHGLWV�RI�WKH�&'7,��ZKLFK�ZLOO�EH�DQDO\VHG�LQ�WKH�HPSLULFDO�SDUW�RI�WKLV�SDSHU��LV�VXFK�DQ�LQVWUXPHQW�
0H\HU�.UDKPHU�PDGH�DQ�H[WHQVLYH�VWXG\�FRQFHUQLQJ�WKH�ILUPV�UHDFKHG�E\�HDFK�NLQG�RI�LQVWUXPHQW�DQG�KH�LQGLFDWHV�WKDW�WKH�WKUHH�W\SHV�DUH�VXSSOHPHQWDO�DQG�LW�LV�QRW�SRVVLEOH�WR�VXEVWLWXWH� WKH� GLUHFW� VXSSRUW� E\� LQGLUHFW�PHDVXUHPHQWV��1RW� RQO\� DUH� WKH� REMHFWLYHV� RI�WKH� LQVWUXPHQWV� FOHDUO\� GLIIHUHQW� EXW� DOVR� WKH� FOLHQWV� DFWXDOO\� UHDFKHG�� WKHLU� LQQRYDWLYH�
�� 7KH� *HUPDQ� HYDOXDWLRQ� VWXGLHV� WR� WKH� JUDQWV� WRZDUGV� WKH� FRVWV� RI� 5	'� SHUVRQQHO� XVHG� WKH� WRWDO�QXPEHU� RI� LQGXVWULDO� ILUPV� OLNH� D� UHIHUHQFH� JURXS� �0H\HU�.UDKPHU�� ������ %HFKHU�� ������ ������DQDO\VLQJ�D�JHQHUDO�QRQ�VHOHFWLYH�SURPRWLRQ�LQVWUXPHQW�WKDW�UHDFKHG�DERXW�����RI�DOO�*HUPDQ�ILUPV��� 5HPHPEHU�WKDW�HDFK�ILUP�WKDW�IXOILOV�WKH�SUHUHTXLVLWHV�JHW�DXWRPDWLFDOO\�WKH�ILQDQFLDO�DVVLVWDQFH�
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EHKDYLRXU�� DQG� WKH� UHODWLYH� LPSRUWDQFH� RI� QHZ� WHFKQRORJLHV� DQG� WKH� LQ� KRXVH� HIIHFWV��'LUHFW�SURMHFW�VXSSRUW�DQG�LQGLUHFW�VSHFLILF�SURPRWLRQ�RI�5	'�DUH�QRUPDOO\�OLPLWHG�WR�VRPH� VHFWRUV� DQG� UHJLRQV�ZKHUH�KLJK�WHFK� ILUPV� DUH�RYHU�SUHVHQWHG�DQG� DUH�XVHG�E\� D�VPDOO�QXPEHU�RI�ILUPV���)RU�D�EURDGHU�GLVFXVVLRQ�DERXW�WKLV�VXEMHFW�VHH�0H\HU�.UDKPHU��������� 7KH� FKRLFH� RI� WKH� LQVWUXPHQWV� GHSHQGV� RQ� WKH� SROLF\� REMHFWLYHV�� ,I� WKH�JRYHUQPHQW� ZDQWV� WR� PRYH� WKH� OHYHO� RI� WKH� WHFKQRORJLFDO� GHYHORSPHQW�� JUDQWV� IRU�VSHFLILF�5	'�SURMHFWV� DUH�QHHGHG�� DQG� LI� WKH�JRYHUQPHQW�ZDQWV� WR�EURDGHQ� WKH�XVH�RI�QHZ� WHFKQRORJLHV�� LQGLUHFW� VSHFLILF� PHDVXUHPHQWV� ZRXOG� EH� PRUH� HIIHFWLYH��:KLOH� LI�WKH\�MXVW�ZDQW�WR�SURPRWH�WKH�LQQRYDWLYH�DWWLWXGH��D�JHQHUDO�QRQ�VHOHFWLYH�SURPRWLRQ�RI�5	'�ZLOO�EH�WKH�PRVW�DSSURSULDWH�LQVWUXPHQW��
$Q�RWKHU�ZD\�RI�VWXG\LQJ�WKH�VXSSRUWHG�ILUPV�ZLWK�D�³JURXS�RI�UHIHUHQFH´�LV�WKH�XVH�RI�JHQHUDO� LQIRUPDWLRQ� DERXW�QRUPDO� �LQQRYDWLYH��SDWWHUQV� RI� ILUPV� FRPSDULQJ� WKHP�ZLWK�WKH�SDUWLFXODU�SDWWHUQV�RI� WKH� VXSSRUWHG� ILUPV��7KLV� LV�QRW�D�FRPSDULVRQ�RI� WZR�JURXSV�EXW� UDWKHU� D� FRQWUDVW� EHWZHHQ� WKH� JHQHUDO� IHDWXUHV� UHIOHFWHG� LQ� WKH� OLWHUDWXUH� DQG�HPSLULFDO�VWXGLHV�ZLWK�WKH�SDUWLFXODU�RULHQWDWLRQ�RI�WKH�VXSSRUWHG�ILUPV�
����� 6HOHFWLRQ�RI�D�FRQWURO�JURXS�
7KH�SUHVHQFH�RI�D�FRQWURO�JURXS� LQ�HYDOXDWLRQ�VWXGLHV�LV�YHU\�UDUH��'XH�WR�WKH�KLJK�FRVWV�DQG�WKH�SUREOHPV�RI�GHILQLQJ�DQG�VHOHFWLQJ�D�UHSUHVHQWDWLYH�JURXS�RI�FRQWURO�PRVW�VWXGLHV�ODFN�VXFK�DQDO\VLV��$OWKRXJK�WKHUH�DUH�VHYHUDO�ZD\V�WR�EXLOG�D�FRQWURO�JURXS�LW�LV�SRVVLEOH�WR�GLVWLQJXLVK�EHWZHHQ�WZR�EDVLF�IRUPV��7KH�ILUVW�ZD\�LV�WR�FUHDWH�D�UHSUHVHQWDWLYH�JURXS�RI�SRWHQWLDO�XVHUV ZKLFK�PDNHV�LW�SRVVLEOH� WR�DQDO\VH� WKH�WDNH�XS�UDWH�ZLWKLQ�WKH�JURXS�DQG�VWXG\� WKH� GLIIHUHQFHV� EHWZHHQ� WKH� VXSSRUWHG� DQG� QRW� VXSSRUWHG� ILUPV� �6HH� IRU� H[DPSOH�%XHVD�1DYDUUR���������7KH�VHFRQG�ZD\�LV�D�PDWFKHG�JURXS�FRPSDULVRQ��7KLV�LPSOLHV�WKH�VHOHFWLRQ� RI VRPH� EDVLF� FULWHULD� DQG� IRU� HDFK� VXSSRUWHG� ILUP� WKHUH� ZLOO� EH� RQH� DGGHG��FRPSDUDEOH�ILUP�ZKLFK�GLG�QRW�PDNH�XVH�RI�WKH�VXSSRUW�VFKHPH��6HH�IRU�H[DPSOH�.XOLFNH�������
%XHVD�DQG�1DYDUUR��������KDV�FUHDWHG�LQ�WKH�ILUVW�VWHS�RI�WKHLU�UHVHDUFK�D�GDWDEDVH�RI�����LQQRYDWLYH� ILUPV� RI� WKH�%DVTXH�&RXQWU\�DQG�1DYDUUR� WR� VWXG\� WKH� LQQRYDWLYH�DWWLWXGH�RI�WKRVH�ILUPV�DQG�WKH�LPSDFW�DQG�WKH�UROH�RI�WKH�WHFKQRORJ\�FHQWUHV��$V�D�VHFRQG�VWHS�WKH\�VHQW�WR�DOO�WKH�ILUPV�D�VXUYH\�ZLWK�WKH�REMHFWLYH�WR�VWXG\�WKH�GLIIHUHQFHV�EHWZHHQ�ILUPV�WKDW�PDGH�XVH�RI�WKH�WHFKQRORJ\�FHQWUHV�DQG�WKRVH�WKDW�GLG�QRW�FR�RSHUDWH�ZLWK�WKRVH�FHQWUHV��
.XOLFNH��������DQDO\VHG�WKH�SXEOLF�VXSSRUW�±EDVHG�RQ�ORZ�LQWHUHVW�FUHGLWV�DQG�VXEVLGLHV�RIIHUHG�WR������ILUPV�E\�WKH�QDWLRQDO�*HUPDQ�JRYHUQPHQW��$V D�ILUVW�VWHS�VKH�FRQVWUXFWHG�D�FRQWURO�JURXS�VHOHFWLQJ�D�JURXS�RI������ILUPV�ZLWK�D�VWUXFWXUH�WKDW�ZDV�HTXDO�LQ�VL]H��5	'�H[SHQGLWXUHV� DQG� VHFWRU� LQ� FRPSDULVRQ� WR� WKH� VXSSRUWHG� ILUPV�� ,Q� D� VHFRQG� VWHS� VKH�PDWFKHG� HDFK� VXSSRUWHG� ILUP�ZLWK� DQ� HTXDO� ILUP� WKDW� GLG�QRW� UHFHLYH� VXSSRUW��PDWFKLQJ�WKHLU� VL]H� DQG� 5	'� H[SHQGLWXUHV� �'XH� WR� WKH� GLVSHUVH� VHFWRUDO� GLVWULEXWLRQ� LW� ZDV� QRW�SRVVLEOH�WR�PDWFK�WKHP�DOVR�RQ�WKDW�YDULDEOH��
$V� IRUHPHQWLRQHG� WKHUH� DUH� PRUH� IRUPV� WR� FUHDWH� D� JURXS� RI� FRQWURO�� $Q� LQWHUHVWLQJ�H[DPSOH� RIIHUV� WKH� VWXG\�PDGH�E\�/D\� ��������ZKR�HYDOXDWHG� WKH�SXEOLF� VXSSRUW�RI� WKH�GLIIXVLRQ� RI� &,0� WHFKQRORJ\�� +H� FUHDWHG� D� FRQWURO� JURXS� RI� ILUPV� ZKLFK� FRXOG� KDYH�
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SDUWLFLSDWHG�LQ�WKH�VXSSRUW�VFKHPH�EXW�WKDW�KDYH�QRW�EHHQ�VXSSRUWHG����$QRWKHU�H[DPSOH�LV�WKH VWXG\�RI�%URZQ�HW�DOO��������DQDO\VLQJ�WKH�VXSSRUWHG�ILUPV�� ZLWKLQ�FHUWDLQ�JURXSV�RI�ILUPV� FOHDUO\� FKDUDFWHULVHG� �$VVRFLDWLRQ� RI� LQYHQWRUV�� 3DWHQW� KROGHUV�� ILUPV� ZKLFK� DUH�ORFDWHG�LQ�LQQRYDWLRQ�DQG�LQFXEDWRU�FHQWUHV��HWF���
��� 'LIIXVLRQ� RI� WKH�&'7,�V� ORZ LQWHUHVW� FUHGLWV�ZLWKLQ� WKH� JURXS� RI�6SDQLVK�LQQRYDWLYH�ILUPV�
����� ,QWURGXFWLRQ�
,Q� WKLV� VHFWLRQ�RI� WKH�SDSHU�� ,�ZLOO� SUHVHQW� DQ� DQDO\VLV� RI� WKH�GLIIXVLRQ�DQG� WDNH�XS� UDWH��ZLWKLQ� WKH� 6SDQLVK� SURGXFWLRQ� VWUXFWXUH�� RI� WKH� ORZ� LQWHUHVW� FUHGLWV� IRU� 5	'� SURMHFWV�RIIHUHG�E\� WKH�&HQWUH�IRU� WKH�GHYHORSPHQW�RI� ,QGXVWULDO�7HFKQRORJ\��&'7,���7KH�SXEOLF�ILQDQFH� RI� WKH� ILUP¶V� 5	'� DFWLYLW\� LQ� 6SDLQ� FDUULHG� RXW� E\� WKH� &'7,� LV� PHDQW� DV� D�JHQHUDO�QRQ�VHOHFWLYH�LQVWUXPHQW�RI�WKH�SURPRWLRQ�RI�WHFKQRORJLFDO�GHYHORSPHQW�ZKLFK�VKRXOG�PDNH� DEOH� WKDW� DOO� ILUPV� WKDW� DUH� FDUU\LQJ�RXW� LQQRYDWLYH� DFWLYLWLHV� FRXOG�PDNH�XVH�RI�LW��
$V� DUJXHG� LQ� VHFWLRQ� ��� WKH� HYDOXDWLRQ� RI� WKH� FKDUDFWHULVWLFV� RI� ILUPV� ZKLFK� UHFHLYHG�SXEOLF� IXQGLQJ� KDV� WR� EH� FRPSOHWHG� ZLWK� D� FRQWUDVW� RI� WKRVH� ILUPV� ZKLFK� ZHUH� QRW�VXSSRUWHG�� WR� ILQG�RXW� WKH� LQGLUHFW� LQIOXHQFH�WKDW�FRXOG�KDYH�EHHQ�JHQHUDWHG�GXH�WR� WKH�SXEOLF�VXSSRUW�VFKHPH�RQ�WHFKQRORJLFDO�GHYHORSPHQW��,Q�WKLV�SDUW�RI�WKH�SDSHU�,�FRPSDUH�WKH� ILUPV� VXEVLGLVHG� E\� WKH� 6SDQLVK� JRYHUQPHQW� �ZLWK� ORZ� LQWHUHVW� FUHGLWV�� DQG� WKH�LQQRYDWLYH� ILUPV� LQ� D� EURDG�ZD\�� GHILQHG� DV� WKRVH� ILUPV�ZKLFK� FDUU\� RXW� DQ\� NLQG� RI�LQQRYDWLYH�DFWLYLW\�DQG�ZLWK�LQQRYDWLYH�ILUPV�LQ�D�VWULFW�VHQVH��WKRVH�ILUPV�ZKR�GR�FDUU\�RXW� IRUPDOLVHG� 5	'� DFWLYLWLHV� ZLWK� FOHDU� REMHFWLYHV�� ZHOO� SODQQHG DQG� ZLWK� D� WLPH�VFKHGXOH�
7KH� GHFLVLRQ� WR� FRPSDUH� WKH�&'7,�ILUPV�ZLWK� RWKHU� LQQRYDWLYH ILUPV� LV� EDVHG� RQ� WKH�HPSLULFDO� ILQGLQJV� RI� HDUOLHU� VWXGLHV� �0H\HU�.UDKPHU� ������ %HFKHU�� ������0ROHUR�%XHVD��������������.XOLFNH�HW�DO��������ZKLFK�PDGH�FOHDU�WKDW�HYHQ�LQ�WKH�FDVH�RI� JHQHUDO� QRQ�VHOHFWLYH� LQVWUXPHQWV� DOPRVW� RQO\� WKH� LQQRYDWLYH� ILUPV� ZLOO� DSSO\� IRU�VXSSRUW��2QO\�D�YHU\�VPDOO�QXPEHU�RI�WKH�VXSSRUWHG�ILUPV�GLG�5	'�LQ�DQ�LUUHJXODU�ZD\�DQG�DOPRVW�QRQH�RI�WKHP�VWDUWHG�IRU�WKH�ILUVW�WLPH�ZLWK�5	'�DFWLYLWLHV�GXH�WR�WKH�SXEOLF�DLG��7KH�&'7,� ILUPV� FRQILUP� WKLV�K\SRWKHVLV� EHFDXVH�RQO\����RI� WKH� VXSSRUWHG� ILUPV�LQGLFDWH� WKDW� WKH\� QRUPDOO\� GLG� QRW� KDYH� IRUPDO� 5	'� DFWLYLWLHV� DQG� RQO\� IRXU� ILUPV��������LQGLFDWHV�WKDW�WKH\�FDUU\�RXW�DQ\�5	'�DFWLYLWLHV�DW�DOO��6R�WKH�GLIIXVLRQ�DQG�XVH�
�� %RWK�.XOLFNH� DQG�/D\��ZRUNLQJ� LQ� WKH� ,6,�)UDXQKRIHU� LQVWLWXWH�� KDYH�PDGH� XVH� RI� WKH�EURDG� VRXUFH� RI�LQIRUPDWLRQ� RQ� ILUP� OHYHO� WKDW� WKLV� LQVWLWXWH� KDV� JHQHUDWHG� IRU�PRUH� WKDQ� ���\HDUV��7KH\�VHOHFWHG� WKHLU�FRQWURO� JURXSV� XVLQJ� GDWD� IURP� WKHLU� LQVWLWXWH�� )RU�PRVW� FRXQWULHV� VXFK� LQIRUPDWLRQ� LV�QRW� DYDLODEOH�RU�UHVHDUFKHUV�KDYH�QR�DFFHVV�WR�WKH�GDWD�GXH�WR�WKH�OHJDO�SURWHFWLRQ�RU�EHFDXVH�WKH�LQIRUPDWLRQ�LV�SULYDWH�SURSHUW\�RI�WKH�UHVHDUFK�FHQWUHV�OLNH�LQ�WKH�FDVH�RI�,6,�)UDXQKRIHU��� %URZQ�HW�DOO�HYDOXDWHG�D�VXSSRUW�VFKHPH�WKDW�ZDV�IRFXVHG�RQ�WKH�DLG�RI�LQYHQWRUV�DQG�VPDOO�FRPSDQLHV�WR�KHOS�WKHP�WR�GHYHORS�WKHLU�(QHUJ\�5HODWHG�LQYHQWLRQV�
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RI�WKH�SURJUDPPHV�DPRQJVW�WKH�SRSXODWLRQ�RI�SRWHQWLDO�XVHUV��SLFN�XS�UDWH��DQG�DPRQJVW�GLIIHUHQW� FODVVHV�RI�SRWHQWLDO�XVHUV�KDV� WR�EH� FDOFXODWHG�ZLWK� WKH� LQQRYDWLYH� ILUPV�DV�D�FRPSDULVRQ�JURXS�
7KHUHIRUH�,�ZLOO�PDNH��EDVLFDOO\��XVH�RI�WZR�VRXUFHV�RI�HPSLULFDO�GDWHV��7KH�ILUVW�VRXUFH��RU�UHIHUHQFH�JURXS� DUH�WKH�SXEOLF�VWDWLVWLFV�� GHDOLQJ�ZLWK��������LQGXVWULDO�ILUPV�ZKLFK�FDUU\�RXW�DQ\�NLQG�RI�5	'�DFWLYLWLHV��,1(�����������7KH�SUREOHP�RI�WKLV�UHSRUW�LV�WKDW�LW�RQO\�RIIHUV�VRPH�EDVLF�FKDUDFWHULVWLFV�RI� WKH�ILUPV��VL]H��VHFWRU��DQG�VRFLDO�FDSLWDO��DQG�SUHVHQW� D� FODVVLILFDWLRQ� LQ� VL]H�� WKDW� LV� QRW� WKH� VDPH� DV� XVHG� LQ� WKH� VXUYH\� RI� RXU�HYDOXDWLRQ� VWXG\��$OVR� ,�ZLOO� LQFOXGH� WKH�PDLQ� FRQFOXVLRQV�RI� D� VWXG\�RI�+HLMV� �������ZKR�GLG�DQ�DQDO\VLV�RI� WKH &'7,�V�SUHVHQFH� LQ�D�JURXS�RI�����LQQRYDWLYH�ILUPV� LQ� WKH�%DVN�&RXQWU\�DQG�1DYDUUR����7KH�VWXG\�ZDV�EDVHG�RQ�D�FRQWURO�JURXS�ZKLFK�PDNHV� LW�SRVVLEOH�WR�ZRUN�RQ�ILUP�OHYHO�
����� 6L]H�RI�WKH�VXSSRUWHG�ILUPV��
7KH�ILUVW�FKDUDFWHULVWLF�RI�WKH�ILUPV�DQDO\VHG�KHUH�LV�WKH�VL]H�RI�WKH�VXSSRUWHG�ILUPV��7KH�FRPSDULVRQ�RI�WKH�&'7,�ILUPV�ZLWK�RWKHU�LQQRYDWLYH�ILUPV�LQ�WKH�EURDG�VHQVH��7DEOH�����
�� :LWK������ILUPV�ZKLFK�FDUU\�RXW�IRUPDOLVHG�5	'�DFWLYLWLHV��,1(��������DQG�� $OVR� D� SXEOLF� UHSRUW� WKDW� GHVFULEHV� WKH�5	'�DFWLYLWLHV� RI� ����� ILUPV�ZKLFK� FDUU\LQJ�RXW� IRUPDOLVHG�5	'�DFWLYLWLHV��,1(��������ZLOO�EH�XVHG��$OWKRXJK�WKLV�VWXG\�LV�XVHG�RQO\�DV�DQ�DGGLWLRQDO�VRXUFH�RI�LQIRUPDWLRQ�GXH�WR�D�XQHYHQ� UHSUHVHQWLWLRQ��(VSHFLDOO\�IRU� WKH�VPDOOHVW� LQQRYDWLYH� ILUPV�WKDW�DUH�QRW�UHSUHVHQWHG���� 7KH�HPSLULFDO�GDWHV��RQ�ILUP�OHYHO��XVHG�E\�+HLMV��������DUH�EDVHG�RQ�D�VWXG\�RQ�0LNHO�%XHVD��0LNHO�1DYDUUD� DQG�$UDQW[D�=XELDXUUH� RI� ���� LQQRYDWLYH� ILUPV� LQ� WKH�6SDQLVK� �&RPXQLGDGHV�$XWRQRPDV��%DVTXH�&RXQWU\�DQG�1DYDUUD��%XHVD�HW�DOO�VHOHFWHG�����ILUPV�WKDW�FDUULHG�RXW�DOO�NLQG�RI� LQQRYDWLYH�DFWLYLWLHV� DQG� WKH� VXUYH\� �6XUYH\�(67(�(XVNR� ,NDVNXQW]D�� VHQW� WR� WKHVH� ILUPV� ZDV� DQVZHUHG��FRUUHFWO\��E\�����RI� WKHP�RI�ZKLFK����ZHUH� VXSSRUWHG�E\�WKH�&'7,��7KLV�GDWDEDVH�ZDV�FRPSOHWHG�ZLWK� LQIRUPDWLRQ� RI� ��� &'7,� �ILUPV� REWDLQHG� E\� D� VXUYH\� �6XUYH\�,$,)�&'7,��� DV� D� UHVXOW� RI� DQ�HYDOXDWLRQ�VWXG\�E\�-RVp�0ROHUR�DQG�0LNHO�%XHVD�FRQFHUQLQJ�WKH�&'7,�ILUPV��,Q� WKLV� ZD\� ,� KDYH� REWDLQHG� WKH� LQIRUPDWLRQ� RI� ��� LQQRYDWLYH� ILUPV� RI� WKHVH� WZR� DXWRQRPRXV�FRPPXQLWLHV�FRYHULQJ�����RI�WKH�&'7,�ILUPV��$ZDUH�RI�WKH�PHWKRGRORJLFDO�SUREOHPV�GHULYHG�E\�WKH�RYHU� UHSUHVHQWDWLRQ� RI� WKH�&'7,� ILUPV� ,�ZLOO� XVH� WKH�6XUYH\�(67(�(XVNR�DVNXQW]D�ZLWK� ���� ILUPV��WKH�OLPLWHG�GDWD�EDVH� 2QO\�LQ�D�IHZ�FDVHV�ZLOO�,�XVH�WKH�ZKROH�JURXS�����ILUPV��7KH�FRPSDULVRQ�RI�WKH�LQIRUPDWLRQ�RI�WKH�&'7,�ILUPV�JHQHUDWHG�E\�ERWK�VXUYH\V�GLG�QRW�VKRZ�GLIIHUHQFHV�LQ�VL]H��VHFWRU�RU�OHYHO�RI�5	'�H[SHQGLWXUHV�WKDW�FRXOG�OLPLW�WKH�PHWKRGRORJLFDO�DQG�VWDWLVWLFDO�SUREOHPV��� 7KH�UHDGHU�RI� WKLV�SDUW�RI� WKH�SDSHU�KDV� WR� WDNH� LQWR�DFFRXQW� WZR� LPSRUWDQW�PHWKRGRORJLFDO� UHPDUNV��)LUVW�DOO�WKH�UHODWLRQV�DQG�HPSLULFDO�UHVXOWV�PHQWLRQHG�LQ�WKLV�VHFWLRQ�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�H[FHSW�LI�LW�LV�GHQLHG�H[SOLFLWO\��7KH�VHFRQG�UHPDUN�LV�WKDW�DOO�WKH�UHODWLRQV�DQG�UHVXOWV�RI�WKH�DQDO\VLV�RI�WKH�SLFN�XS�UDWHV��SUHVHQWHG�LQ�WKH�IROORZLQJ�VHFWLRQV�ZHUH�FRQWUROOHG�RQ�WKH�SRVVLEOH�LQIOXHQFHV�E\�WKUHH�YDULDEOHV� �VL]H�� H[SHQGLWXUHV� RQ� 5	'� DV� D� SHUFHQWDJH� RI� WKH� VDOHV� �(5'V�� DQG� W\SH� RI� SURMHFW��5HSHDWLQJ� WKH� DQDO\VLV� E\� HDFK� RI� WKH� IROORZLQJ� VXE�JURXSV� �6L]H�� XS� WR� ��� HPSOR\HHV�� IURP� ��� WR������IURP�����WLOO�����DQG�PRUH� WKDQ�����HPSOR\HHV� (5'V��XS�WR�����PRUH� WKDQ����DQG�OHVV�WKDQ����DQG�PRUH�WKDQ�����W\SH�RI�ILUP FRQFHUWHG�SURMHFWV�YHUVXV�WHFKQRORJ\�GHYHORSPHQW�SURMHFWV
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VKRZV�XV�KRZ�WKH�VPDOOHU�WKH�ILUP�WKH�OHVVHU�WKH�SRVVLELOLW\�WKDW�LW�ZRXOG�EHORQJ�WR WKH�&'7,�ILUPV��,Q�JHQHUDO�����RI�WKH�LQQRYDWLYH�ILUPV�LQ�WKH�%DVTXH�UHJLRQ�DQG�1DYDUUR��DUH�VXSSRUWHG�E\�WKH�&'7,�EXW�IRU�WKH�VPDOOHU�RQHV�WKLV�UDWH�LV�RQO\������+HLMV��������VHH� DOVR� 7DEOH� ����� 7KHVH� SHUFHQWDJHV DUH� YHU\� VLPLODU� WR� WKRVH�ZH� VDZ� LQ� 7DEOH� ����ZKLFK�VKRZV�WKH�WDNH�XS�UDWH�IRU�WKH�LQGXVWULDO�ILUPV�RI�WKH�ZKROH�RI�6SDLQ��6R�ZH�FRXOG�VXVSHFW�WKDW�WKH�FRQFOXVLRQV�EDVHG�RQ�WKH�VXUYH\�(67(�(XVNR�,NDVNXQW]D�UHIOHFWV�PRUH�RU�OHVV�WKH�6SDQLVK�VLWXDWLRQ�
7KH� GLIIHUHQFHV� LQ� WKH� SLFN�XS� UDWH� IRU� ILUPV� RI� GLIIHUHQW� VL]HV� DUH� FRQILUPHG�LQGHSHQGHQWO\�E\�WKH�W\SH�RI�SURMHFW�� VXSSRUWHG�E\�WKH�&'7,��0DLQWDLQLQJ�DV�D�FRQVWDQW�IDFWRU�WKH�ILUPV�H[SHQGLWXUHV�LQ�5	'�LQ�UHODWLRQ�WR WKHLU�VDOHV��(5'V��LW�ZDV�GLVFRYHUHG�WKDW�WKH�ILUPV�ZKLFK�DUH�VSHQGLQJ�OHVV�WKDQ����RI�WKHLU�VDOHV�LQ�5	'�KDYH�JHQHUDOO\�D�ORZ�SLFN�XS�UDWH�������ZKLFK�GRHV�QRW�GLIIHUV�WR�ILUPV�RI�GLIIHUHQW�VL]HV�ZKLOH�WKH�ILUPV�ZLWK�D�KLJKHU�(5'V� OHYHO�VKRZV�FOHDU�GLIIHUHQFHV�EHWZHHQ� WKH�SLFN�XS�UDWHV�RI�60(
V�DQG�WKH�ODUJH�ILUPV�
)XUWKHU�RQ�WKH�7DEOH��� UHIOHFWV�WKDW�WKH�&'7,�KDV�VXSSRUWHG�LQ�D�SHULRG�RI����\HDUV�OHVV�WKDQ�RQH�SHUFHQW�RI� WKH�6SDQLVK� LQGXVWULDO� ILUPV�DOPRVW����RI� WKH� LQQRYDWLYH� ILUPV� LQ�D�EURDGHU� VHQVH�DQG�����RI� WKH� LQQRYDWLYH� ILUPV� LQ�D� VWULFWHU�VHQVH��$OWKRXJK�WKH�JHQHUDO�WHQGHQF\� LV� WKH� VDPH� IRU� HDFK� UHIHUHQFH� JURXS� WKH� ODUJHVW� ILUPV� ZHUH� VXSSRUWHG� PRUH�LQWHQVLYHO\�WKDQ�WKH�60(¶V��
7DEOH����� 7DNH�XS�UDWH�RI�WKH�&'7,�LQ�WKH�%DVTXH�&RXQWU\�DQG�1DYDUUR�E\�VL]H�6L]H�E\�QXPEHU�RI�HPSOR\HHV 1DWLRQDO�SURMHFWV
 7HFKQRORJ\�GHYHORSPHQW�SURMHFWV &R�RSHUDWLYH�SURMHFWV

����ILUPV16� ����ILUPV

 ����ILUPV16� ����ILUPV

��� ��� ��� ��� �� �������� �������� �������� ��� ��� ��� ��� ���������� ���������� ��� ��� ��� ��� ���0RUH�WKDQ���� ��� ��� ��� ��� ���7RWDO ��� ��� ��� ��� ���6RXUFH��7KH�VXUYH\�(67(�(XVNR�,NDVNXQW]D�DQG�WKH�VXUYH\�,$,)�&'7,�
� &� RI�3HDUVRQ�ZLWK D�OHYHO�RI�VLJQLILFDQFH�RI������

 &� RI�3HDUVRQ�ZLWK�D�OHYHO�RI�VLJQLILFDQFH�RI����
�� $OWKRXJK�WKH�&'7,�GLVWLQJXLVK�EHWZHHQ���W\SHV�RI�SURMHFWV�LQ�WKLV�SDSHU�,�GLYLGHG�WKHP�LQ�WZR�JURXSV��7KH� ILUVW� JURXS� DUH� WKH� VR� FDOOHG� �FRQFHUWHG� SURMHFWV�� ZKLFK� DUH� RI� SUHFRPSHWLWYH� QDWXUH� DQG� DUH�GHYHORSHG� MRLQWO\� E\� FRPSDQLHV� DQG�8QLYHUVLWLHV� RU� RWKHU� 3XEOLF�5HVHDUFK� &HQWUHV� �35&�� DQG� DUH�ILQDQFHG�E\�PHDQV�RI� LQWHUHVW�IUHH�FUHGLW�FKDUJHG�WR�WKH�DQQXDO�HQGRZPHQWV�IURP�WKH�QDWLRQDO�5	'�IXQG�� 7KH� VHFRQG� JURXS� LV� WKH� SURMHFWV� RI� WHFKQRORJLFDO� GHYHORSPHQW�� WHFKQRORJ\� WUDQVIHU� RU�WHFKQRORJLFDO� LQQRYDWLRQ��7KRVH�SURMHFWV� WKDW� DUH�GHYHORSHG�ZKROO\�E\�FRPSDQLHV�DUH�RI�DQ�DSSOLHG�QDWXUH� DQG� DUH�PRUH� PDUNHW�RULHQWHG�� 7KH\� DUH� ILQDQFHG� E\�PHDQV� RI� ORZ�LQWHUHVW� FUHGLWV� IURP� WKH�&'7,�RZQ�UHVRXUFHV��)RU�PRUH�GHWDLOV�VHH�DOVR�WKH�DQQXDO�UHSRUWV�RI�WKH�&'7,��������
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16� &� GH�3HDUVRQ�QRW�VLJQLILFDQW��OHYHO�RI�VLJQLILFDQFH����16� &� GH�3HDUVRQ�QRW�VLJQLILFDQW��OHYHO�RI�VLJQLILFDQFH����
7KH� FRPSDULVRQ� RI� WKH� &'7,� ILUPV� ZLWK� WKH� LQQRYDWLYH� ILUPV� LQ� D� VWULFW� VHQVH WKH�FRQFOXVLRQ� DERXW� WKH� QHJDWLYH� GLVFULPLQDWLRQ� RI� VPDOO� ILUPV� KDV� WR� EH� UHYLVHG�� 7KH�VHFRQG� SDUW� RI� 7DEOH� ���� UHIOHFWLQJ� D� UHIHUHQFH� JURXS� RI� WKH�ZKROH� 6SDQLVK� SURGXFWLYH�VWUXFWXUH� LQGLFDWHV� D� FRQWUDGLFWRU\� WHQGHQF\�� 8VLQJ� WKLV� UHIHUHQFH� JURXS� LW� VKRXOG� EH�SRVVLEOH� WR� FRQFOXGH� WKDW� WKH� &'7,� KDV� EHQHILWHG� WKH� 60(¶V� UHODWLYHO\�PRUH� � WKDQ� WKH�ODUJHU�ILUPV��8VLQJ�D�GLIIHUHQW�W\SH�RI�FODVVLILFDWLRQ�RQ�VL]H��WKLV�WDEOH�VKRZV�WKDW�����RI�WKH�&'7,�ILUPV�KDYH�OHVV�WKDQ����HPSOR\HHV�ZKLOH�RQO\�����RI�WKH�ILUPV�LGHQWLILHG�E\�WKH�,1(�DV�LQQRYDWLYH�ILUPV�LQ�WKH�VWULFW�VHQVH�KDYH�WKDW�VL]H��7DNLQJ�DV�D�UHIHUHQFH�WKH�QXPEHU�RI� SURMHFWV� VXSSRUWHG� E\� WKH� &'7,� WKLV� SRVLWLYH� GLVFULPLQDWLRQ� IDGHV� DZD\�� 7KLV�FRQFOXVLRQ� LV� FRQILUPHG� E\� WKH� DQDO\VLV� RI� WKH� ILUPV� ZKLFK� DSSOLHG� IRU� VXSSRUW� DQG�ZKRVH�SURMHFWV�ZHUH�QRW�VXEPLWWHG�E\�WKH�&'7,��+HLMV���������7KLV�DQDO\VLV�VKRZV�WKDW�WKH�SURMHFWV�RI�VPDOO�ILUPV�KDYH�D�ELJJHU�FKDQFH�WR�EH�ILQDQFHG��
7KLV�PDNHV� LW�FOHDU� WKDW� LW� LV�QRW� WKH�&'7,�ZKR�RYHUORRNV�WKH�60(
V�EXW�SUREDEO\�WKH�SUREOHP�LV�UHODWHG�ZLWK�WKH�H[FOXVLRQ�RU�VHOI�H[FOXVLRQ�RI�WKHVH�VPDOO�ILUPV�
����� 6HFWRUDO�GLVWULEXWLRQ
7KH� DQDO\VLV� RI� WKH� VHFWRUDO� GLVWULEXWLRQ� RI� WKH� VXSSRUW� ILUPV� LQGLFDWHV� D� EURDG�GLVSHUVLRQ��/RJLFDOO\�����RI�WKH�ILUPV�DUH�LQGXVWULDO�HQWHUSULVHV�EXW�����EHORQJ�WR�WKH�VHUYLFH�VHFWRU�DQG�DERXW����WR�WKH�SULPDU\�VHFWRU��'XH�WR�WKH�OLPLWHG�QXPEHU�RI�ILUPV�,�UHGXFHG�WKH�QXPEHU�RI�VHFWRUV�EDVHG�RQ�WKH�WD[RQRP\�RI�WKH�LQQRYDWLYH�EHKDYLRXU�RI�WKH�ILUPV��
7DEOH���� $SSUR[LPDWHG�SLFN�XS�UDWH�RI�VXSSRUWHG�ILUPV�E\�VHFWRU�

,QGXVWULDOV�&'7,�ILUPV��'�,QGXVWULDO�ILUPV��$�
,QQRYDWLYH�ILUPV�LQ�D�EURDG�VHQVH��%�

,QQRYDWLYH�ILUPV�LQ�D�VWULFW�VHQVH��&� $SSUR[LPDWHG�SLFN�XS�UDWH�RI�VXSSRUWHG�ILUPV�6HFWRUV
1 1 %�$ 1 &�$ 1 '�$ '�% '�&3URGXFHUV�RI�WUDGLWLRQDO�FRQVXPHU�JRRGV ������ ����� �� ���� �� ��� ���� �� ���6XSSOLHUV�RI�WUDGLWLRQDO�LQWHUPHGLDWH�JRRGV ����� ���� �� ��� �� �� ���� �� ���6SHFLDOLVHG�VXSSOLHUV�RI�LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW� ����� ���� ��� ���� �� ��� �� ��� ���

0DVV�SURGXFWLRQ�DVVHPEOHUV ���� ���� ��� ��� ��� ��� �� ��� ���5	'�EDVHG�VHFWRUV ���� ���� ��� ��� ��� ��� �� ��� ���7RWDO ������ ����� ��� ���� �� ��� ���� �� ���6RXUFH�� RZQ� HODERUDWLRQ� EDVHG� RQ� ³OD� (QFXHVWD� VREUH� ,QQRYDFLyQ� 7HFQROyJLFD� HQ� ODV� HPSUHVDV� ����� �,1(�� ������ DQG� WKH� ,$,)�&'7,�VXUYH\�� $OO�GLIIHUHQFHV�IRXQG�IRU�WKH�SLFN�XS�UDWH�DUH�FRQILUPHG�VWDWLVWLFDOO\�ZLWK�D�&� GH�3HDUVRQ�RQ�D�����RI�VLJQLILFDQFH��
�� 6XFK�WD[RQRP\�ZDV�SUHVHQWHG�IRU� WKH�ILUVW�WLPH�E\�3DYLWW��������ZKR�VWXGLHG�WKH�LQQRYDWLYH�DWWLWXGHV�RI�(QJOLVK� ILUPV�� ,Q������$UFKLEXJL�HW�DOO��������SUHVHQWHG�VXFK� WD[RQRP\�EDVHG�RQ�WKH�LQQRYDWLYH�DFWLYLWLHV�RI�WKH�,WDOLDQ�ILUPV��,�ZLOO�XVH�WKH�ILYH�W\SHV�RI�LQGXVWULDO�VHFWRUV�SURSRVHG�E\�$UFKLEXJL�HW�DOO��6HH�WDEOH�����D��DSSHQGLQJ�WKH�VHFWRU�RI�VHUYLFHV��7KLV�LPSOLHV�WKDW�VRPH�VHFWRUV�VXSSRUWHG�E\�WKH�&'7,� DUH� QRW� LQFOXGHG� LQ� WKLV� DQDO\VLV� GXH� WR� WKH� OLPLWHG�QXPEHU� RI� ILUPV��ZKLFK�DUH�FRQVWUXFWLRQ��DJULFXOWXUH��ILVKHU\��PLQLQJ�DQG�HQHUJ\��



��

7DEOH����� 3LFN�XS�UDWH�RI�WKH�&'7,�VXSSRUW�VFKHPH�EHWZHHQ�WKH�LQQRYDWLYH�ILUPV�RI�WKH�%DVTXH�&RXQWU\�DQG�1DYDUUR�E\�DJJUHJDWHG�VHFWRUV�EDVHG�RQ�WKHLU�WHFKQRORJLFDO�EHKDYLRXU�
6HFWRU 1DWLRQDO�SURMHFWV�

 7HFKQRORJLFDO�GHYHORSPHQW�SURMHFWV

 &R�RSHUDWLYH�SURMHFWV 16

3URGXFHUV� RI� WUDGLWLRQDO�FRQVXPHU�JRRGV �� �� ��'

6XSSOLHUV� RI� WUDGLWLRQDO�LQWHUPHGLDWH�JRRGV ��� ��� ��'

6SHFLDOLVHG� VXSSOLHUV� RI�LQWHUPHGLDWH� JRRGV� DQG�HTXLSPHQW�

��� ��� ���
0DVV�SURGXFWLRQ�DVVHPEOHUV ��� ��� ���5	'�EDVHG�VHFWRUV ��� ��� ���%XVLQHVV�VHUYLFHV� ��� ��� ��7RWDO ��� ��� ��6RXUFH��7KH�VXUYH\�(67(�(XVNR�,NDVNXQW]D�DQG�WKH�VXUYH\�,$,)�&'7,�

� &� RI�3HDUVRQ�ZLWK�D�OHYHO�RI�VLJQLILFDQFH�RI ���16 &� GH�3HDUVRQ�QR�VLJQLILFDQW'
� 'LFKRWRPLVLQJ� WKH� YDULDEOH� VHFWRU� LQ� VL[� GXPPLHV� RQO\� WKHVH� WZR� VHFWRU� KDYH� D� SLFN �XS� UDWH�VWDWLVWLFDOO\�GLIIHUHQW�IURP�WKH�DYHUDJH�ILUP�ZLWK�D�OHYHO�RI�VLJQLILFDQFH�RI������
/RRNLQJ�DW�WKH�UHVXOWV�LQ�WDEOH�����WZR�VHFWRUV�DUH�KLJKOLJKWHG�GXH�WR�WKHLU�ORZ�SLFN�XS�UDWH�EHWZHHQ�WKH�LQQRYDWLYH�ILUPV�LQ�D�EURDG�VHQVH��%HLQJ�WKH�VHFWRU�RI�WKH�SURGXFHUV�RI�WUDGLWLRQDO�FRQVXPHUV�JRRGV��ZLWK�D�SLFN�XS�UDWH�RI�����DQG�WKH�VXSSOLHUV�RI�WUDGLWLRQDO�LQWHUPHGLDWH� JRRGV� ������ ZKLOH� WKH� SLFN�XS� UDWH� RI� DOO� WKH� ILUPV� RI� WKHVH� VHFWRUDO�DQDO\VLV�LV������7KH�SLFN�XS�UDWH�RI�WKH�VSHFLDOLVHG�VXSSOLHUV�RI�LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW�DQG�WKH�VHFWRU�RI�VHUYLFHV�DUH�DERXW�DYHUDJH��ZKLOH�WKH�VHFWRU�EDVHG�RQ�5	'�DQG�WKH�VHFWRU�RI�PDVV�SURGXFWLRQ�DVVHPEOHUV�KDYH�YHU\�KLJK�SLFN�XS�UDWHV�RI�����
)RU WKH�WHFKQRORJLFDO�GHYHORSPHQW�SURMHFWV�WKH�LQWHUVHFWRUDO�GLIIHUHQFHV�DUH�YHU\�VLPLODU�WR�WKH�JOREDO�SDQRUDPD�ZKLOH�IRU�WKH�FR�RSHUDWLYH�SURMHFWV�WKH�LQWHU�VHFWRUDO�GLIIHUHQFHV�DUH�PXFK�PRUH�PRGHUDWHG��0RUH�6XSULVLQJO\� WKH� VHFWRU�RI� WUDGLWLRQDO�FRQVXPHU�JRRGV�ZLWK�D�ORZ�SLFN�XS�UDWH�KDV�D�UHODWLYHO\�KLJK�QXPEHU�RI�FR�RSHUDWLYH�SURMHFWV�WKDW�FRXOG�EH�UHODWHG�ZLWK�WKH�KLJK�QXPEHU�RI�SXEOLF�UHVHDUFK�FHQWUHV�LQ�WKHVH�VHFWRUV�
'XH�WR� WKH�OLPLWHG�QXPEHU�RI�ILUPV�WKH�FRQWURO�RI� WKH�VHFWRUDO�DQDO\VLV�E\�WKH�SRVVLEOH�LQIOXHQFH�RI�WKH�VL]H�RI�WKH�ILUPV�DQG�WKH�OHYHO�RI�(5'V�LV�QRW�SRVVLEOH�
����� 6RFLDO�FDSLWDO
'XH� WR� WKH� OLPLWHG� QXPEHU� RI� ILUPV� ZLWK� SXEOLF� FDSLWDO� LQ� VXUYH\� (67(�(XVNR�,NDVNXQW]D�LW�LV�QRW�SRVVLEOH�WR�DQDO\VH�LI�WKRVH�ZHUH�IDYRXUHG�LQ�UHODWLRQ�WR�RWKHU�ILUPV��7KH� RQO\� FRQFOXVLRQ� WKDW� VHHPV� FOHDU� LV� WKDW� WKH� SXEOLF� ILUPV� VXSSRUWHG� E\� WKH�&'7,�KDYH�D�KLJKHU�SRVVLELOLW\�RI�KDYLQJ�FR�RSHUDWLYH�SURMHFWV�������LQ�UHODWLRQ�WR�WKH�UHVW�RI�WKH�&'7,�ILUPV�RI�ZKLFK�RQO\�����KDYH�VXFK�SURMHFWV�



��

7KH�&'7,�ILUPV�EHORQJLQJ�WR�D�KROGLQJ�RU�D�JURXS�RI�ILUPV�VKRZ�D�UHODWLYHO\�KLJK�SLFN�XS�UDWH�������ZLWKLQ�WKH�JURXS�RI�LQQRYDWLYH�ILUPV�³LQ�D�EURDG�VHQVH´�IURP�WKH�%DVTXH�&RXQWU\�DQG�1DYDUUR��ZKLOH� WKH� LQGLYLGXDO� ILUPV�DUH� OHVV�SUHVHQWHG� �������7KLV�HIIHFW�FDQ�QRW�EH�H[SODLQHG�GXH�WR�WKH�UHODWLYHO\�VPDOO�VL]H�RI�WKH�LQGLYLGXDO�ILUPV�EHFDXVH�WKH�DGGLWLRQDO�DQDO\VLV�RI�WKH�VXE�JURXSV�EDVHG�RQ�VL]H�UHIOHFW�WKDW�DOVR�ZLWKLQ�WKH�JURXS�RI�VPDOO� ILUPV� DQG�ZLWKLQ� WKH� JURXS� RI�PHGLXP� VL]HG� ILUPV� WKH� VDPH� UHODWLRQVKLSV�ZHUH�GLVFRYHUHG�� )RU� WKH� JURXS� RI� ODUJH� ILUPV� D� JHQHUDOO\� KLJK� SLFN�XS� UDWH� ZDV� IRXQG�LQGHSHQGHQW�RI� WKH� W\SH�RI� VRFLDO�FDSLWDO��$OVR�HDFK�RI� WKH�DGGLWLRQDO�DQDO\VHV� IRU� VXE�JURXSV�EDVHG�RQ� WKH� OHYHO�RI�(5'V�RU� W\SHV�RI�SURMHFWV�FRQILUPV� WKH�ORZ�SDUWLFLSDWLRQ�UDWH�RI�WKH�LQGLYLGXDO�ILUPV��
7DEOH���� 3LFN�XS�UDWH�E\�VRFLDO�FDSLWDO6RFLDO�FDSLWDO 1DWLRQDO�SURMHFWV�


 7HFKQRORJLFDO�GHYHORSPHQW�SURMHFWV




&R�RSHUDWLYH�SURMHFWV


,QGLYLGXDO�ILUPV ��� ��� ��)LUPV�RI�D�JURXS�RU�D�KROGLQJ ��� ��� ���)LUPV�ZLWK�IRUHLJQ FDSLWDO ��� ��� ���7RWDO ��� ��� ���6RXUFH��7KH�VXUYH\�(67(�(XVNR�,NDVNXQW]D�DQG�WKH�VXUYH\�,$,)�&'7,�


� &� RI�3HDUVRQ�ZLWK�D�OHYHO�RI�VLJQLILFDQFH�RI ���

� &� RI�3HDUVRQ�ZLWK�D�OHYHO�RI�VLJQLILFDQFH�RI ���
,Q�JHQHUDO�ILUPV�ZLWK�IRUHLJQ�FDSLWDO�ZHUH�QRW�QHJDWLYHO\�GLVFULPLQDWHG�RU�H[FOXGHG�IURP�WKH�SXEOLF�VXSSRUW�VFKHPHV��:LWKLQ�WKH�VXE�JURXS�RI�VPDOO�ILUPV��8S�WR����HPSOR\HHV��D�UHODWLYHO\�KLJK�QXPEHU�RI�&'7,�ILUPV�ZLWK�IRUHLJQ�FDSLWDO�ZHUH�IRXQG��
7KLV�FRXOG�EH�H[SODLQHG��RQ�RQH�KDQG��GXH� WR� WKH�KLJKHU�LQQRYDWLRQ�FDSDELOLWLHV�RI� WKH�ILUPV�ZLWK� IRUHLJQ�FDSLWDO��0RVW�RI� WKH� IRUHLJQ� LQYHVWRUV�DUH� LQWHUHVWHG� LQ�PRGHUQLVLQJ�WKH� SURGXFWLRQ� VWUXFWXUH� RI� WKHLU� ILUPV�� ZKLFK� PHDQV� D� JURZLQJ� DWWHQWLRQ� IRU� QHZ�WHFKQRORJLHV�� 7KLV� LPSURYHPHQW� RI� WKH� LQQRYDWLYH� FXOWXUH� LPSOLHV� WKDW� WKH� ILUPV� DUH�EHWWHU� SUHSDUHG� WR� IRUPDOLVH� WKHLU� 5	'� DFWLYLWLHV� LQ� SURMHFWV� WKDW� FRXOG� REWDLQ� SXEOLF�VXSSRUW��
2Q�WKH�RWKHU�KDQG�WKH�UHODWLYHO\�KLJK�SUHVHQFH�RI�IRUHLJQ�ILUPV�ZLWKLQ�WKH�JURXS�RI�VPDOO�ILUPV�FRXOG�EH�H[SODLQHG�GXH�WR�WKH�IDFW�WKDW�WKH\�QRUPDOO\�EHORQJ�WR�D�KROGLQJ�RU�D�JURXS�RI�ILUPV��,I�WKLV�VKRXOG�EH�WKH�FDVH�WKH�IRUHLJQ�ILUPV�DUH�GLVFULPLQDWHG�LQ�FRPSDULVRQ�ZLWK�WKH�QDWLRQDO�ILUPV�WKDW�EHORQJ�WR�D�KROGLQJ�RU�D�JURXS�RI�ILUPV��%XW�WKH�GDWD�RI�WKH�VXUYH\�GR�QRW�DOORZ�WKH�FRQWURO�RI�WKLV�K\SRWKHVLV�DOWKRXJK�WKH�FRPSDULVRQ�RI�WKH�&'7,�ILUPV�ZLWK�LQQRYDWLYH�ILUPV�LQ�D�VWULFW�VHQVH�PD\�QRW�VXSSRUW�WKLV�K\SRWKHVLV�
7KH�FRPSDULVRQ�RI�WKH�&'7,�ILUPV�ZLWK�LQQRYDWLYH�ILUPV�LQ�WKH�VWULFW�VHQVH�VKRZV�VRPH�UHVXOWV�WKDW�DUH�LQ�FRQWUDGLFWLRQ�WR�WKH�HDUOLHU�FRQFOXVLRQV��$OPRVW�����RI�WKH�&'7,�ILUPV�DUH� HQWHUSULVHV�ZLWK� IRUHLJQ� FDSLWDO�ZKLOH� IRU� WKH� JURXS� RI� LQQRYDWLYH� ILUPV� ³LQ� D� VWULFW�VHQVH´� LGHQWLILHG�E\� WKH� ,1(� ������� WKLV�SHUFHQWDJH� LV������6R� LW� VHHPV� WKDW��XVLQJ� WKLV�UHIHUHQFH� JURXS�� WKHUH� LV� VRPH� HYLGHQFH� RI� D� QHJDWLYH� GLVFULPLQDWLRQ� RI� WKH� ILUPV�ZLWK�IRUHLJQ�FDSLWDO�



��

����� &RPSHWLWLYH�SRVLWLRQ�RI�WKH�VXSSRUWHG�ILUPV�
$V�DOUHDG\�VDLG�PRVW�RI� WKH�SXEOLF�VWDWLVWLFV�GR�RQO\�RIIHU�LQIRUPDWLRQ�DERXW�VRPH�EDVLF�FKDUDFWHULVWLFV�RI�WKH�ILUPV��7KHUHIRUH�WKLV�FKDSWHU�LQFOXGHV�VRPH�ILQGLQJV�WDNHQ�IURP�WKH�DUWLFOH�RI�+HLMV���������ZKR¶V�UHVXOWV�DUH�EDVHG�RQ�WKH�(67(�(XVNR�,NDVNXQW]D�VXUYH\��
7KH�FRPSHWLWLYH�SRVLWLRQ�DV�D�FKDUDFWHU�RI�WKH�VXSSRUWHG�ILUPV�ZLOO�EH�DQDO\VHG�WR�ILQG�RXW�LI�WKH�SXEOLF�VXSSRUW�VFKHPHV�DUH�SLFNLQJ�XS�WKH�ZLQQHUV�RI�WKH�SURGXFWLRQ�VWUXFWXUH�RU�LI�WKH\�DOVR�VXSSRUW�WKH�OHVV�FRPSHWLWLYH�ILUPV��
7KH� VXUYH\�(67(�(XVNR� ,NDVNXQW]D� RIIHUV� WKUHH� NLQGV� RI� LQGLFDWRUV� IRU� WKH� FRPSHWLWLYH�SRVLWLRQ��7KH� ILUVW� RQH�� WKDW� VKRZV WKH�SRVLWLRQ�RI� WKH� ILUP� LQ� LWV�PDLQ�PDUNHW���� DOPRVW�GRHVQ¶W�FRUUHODWH�ZLWK�WKH�IDFW�WKDW�D�ILUP�EHORQJV�WR�WKH�VXSSRUWHG�RQHV��%XW��VWXG\LQJ�WKH�VXE�JURXSV�EDVHG�RQ�WKH�VL]H�RI�WKH�ILUPV��LW�ZDV�GLVFRYHUHG�WKDW��RQ�RQH�VLGH��ZLWKLQ�WKH�JURXS�RI� VPDOO� ILUPV��XS� WR����HPSOR\HHV�� WKH�SLFN�XS�UDWH�RI� WKH� OHDGHUV� LQ� WKH�PDUNHW�������LV�PXFK�KLJKHU�WKDQ�IRU�WKH�UHVW�RI�WKH�ILUPV��������7KH�VPDOO�ILUPV�ZLWK�D�UHODWLYHO\�ORZ�SRVLWLRQ�LQ�WKHLU�PDLQ�PDUNHW�GR�QRW�DSSO\�RU�ZHUH�QR�VXSSRUWHG�E\�WKH�&'7,��2Q�WKH�RWKHU KDQG�ZLWKLQ�WKH�JURXS�RI�ODUJH�ILUPV��RYHU�����HPSOR\HHV��WKH�OHDGHUV�RI�WKH�PDUNHW�KDYH�D�UHODWLYHO\� ORZ�SUHVHQFH�ZLWKLQ�WKH�JURXS�RI�&'7,�ILUPV��SLFN�XS�UDWH�RI������LQ�FRPSDULVRQ�ZLWK�WKH�QRQ�OHDGHUV��D�SLFN�XS�UDWH�RI�UHVSHFWLYHO\�����DQG������
7KH�VHFRQG�W\SH�RI�LQGLFDWRU�LV�D�VHOI�HYDOXDWLRQ�RI�ILYH�FKDUDFWHULVWLFV�RI�WKH�FRPSHWLWLYH�SRVLWLRQ�RI� WKH�ILUPV�� WKH�TXDOLW\�DQG�WKH�SULFH�RI� WKHLU�SURGXFWV�� WHFKQRORJLFDO� OHYHO�DQG�FRPPHUFLDO� SRVLWLRQ� RI� WKH� ILUP� DQG� VHUYLFHV� WR� FOLHQWV��7KH� DQDO\VLV� RI� WKHVH� YDULDEOHV�UHIOHFW�WKDW�WKH�PRVW�FRPSHWLWLYH�ILUPV���WKRVH�ZKR�FRQVLGHU�WKHLU�FRPSHWLWLYH�SRVLWLRQ�YHU\�KLJK�LQ�UHODWLRQ�WR�WKHLU�QDWLRQDO�FRPSHWLWRUV� KDYH�D�SLFN�XS�UDWH�VRPHZKDW�KLJKHU�WKDQ�WKH�OHVV�FRPSHWLWLYH�ILUPV��%XW�WKLV�UHODWLRQ�LV�RQO\�FRQILUPHG�LQ�D�VWDWLVWLFDOO\�VLJQLILFDQW�ZD\�IRU�WKH�ILUPV�ZLWK�WHFKQRORJ\�GHYHORSPHQW�SURMHFWV��QRW�IRU�WKRVH�ILUPV�ZLWK�FR�RSHUDWLYH�SURMHFWV��&RQWUROOLQJ�WKHVH�UHODWLRQV�IRU�HDFK�VXE�JURXS�EDVHG�RQ�WKH�VL]H�LW�FDQ�EH�SRLQWHG�RXW�WKDW�WKLV�SRVLWLYH�GLVFULPLQDWLRQ�RI�WKH�PRVW�FRPSHWLWLYH�ILUPV�LV�FRQILUPHG�IRU�WKH�VXE�JURXSV�RI�60(¶V��7KH�VXE�JURXSV�RI� ODUJH�ILUPV��ZLWK�D�KLJK�SLFN�XS�UDWH��GRQ¶W� UHIOHFW�VXFK�GLVFULPLQDWLRQ�
7KH�WKLUG�LQGLFDWRU�RI�WKH�FRPSHWLWLYH�SRVLWLRQ�RI�WKH�ILUP��WKH�SHUFHQWDJH�RI�H[SRUWV�RYHU�WKH� ZKROH� VDOHV� RI� WKH� FRPSDQ\�� DOVR� LQGLFDWHV� WKDW� WKH� PRVW� FRPSHWLWLYH� ILUPV� DUH�VRPHZKDW�RYHU�UHSUHVHQWHG�ZLWKLQ�WKH�JURXS�RI�&'7,�ILUPV��%XW�WKLV�UHODWLRQ�IDGHV�DZD\�ZKHQ�VWXG\LQJ�WKH�VXE�JURXSV�RI�FRQWURO��6L]H�DQG�(5'V��
6WXG\LQJ� WKH� UHVXOWV�RI� WKH� WKUHH� LQGLFDWRUV� LW� VHHPV� WKDW� WKH�&'7,�KDYH�QRW� UHDOO\�JRW�D�SROLF\�RI�SLFNLQJ�XS�WKH�ZLQQHUV�EHDFXVH�WKH\�VXSSRUWHG�DOVR�WKH�OHVV�FRPSHWLWLYH�ILUPV��$OWKRXJK� VRPH� RI� WKH� LQGLFDWRUV� VKRZHG� VRPH� SRVLWLYH� GLVFULPLQDWLRQ� RI� WKH� PRUH�FRPSHWLWLYH�ILUPV�WKH GLIIHUHQFHV��DOWKRXJK�VWDWLVWLFDOO\�VLJQLILFDQW��ZHUH�QRW�WKDW�ELJ��$QG�LQ�WKH�FDVH�RI�WKH�ILUPV�SRVLWLRQ�RQ�LWV�PDLQ�PDUNHW�WKH�FRQFOXVLRQV�ZHUH�FRQWUDGLFWRU\�DQG�ELDVHG�E\�WKH�VL]H�RI�WKH�ILUP��+HLMV��������

�� ,Q�WKH�VXUYH\�WKH�ILUPV�KDG�WR�LQGLFDWH�WKHLU�SRVLWLRQ�RQ�WKH�PDUNHW��)LUVW�SRVLWLRQ�RU�OHDGHU��SRVLWLRQ���WLOO����SRVLWLRQ���WLOO����RU�EHQHDWK�WKH���WK SRVLWLRQ



��

����� ,QQRYDWLYH�RULHQWDWLRQ�DQG�5	'�HIIRUWV
$V� IRUHPHQWLRQHG� WKH� VXSSRUW� VFKHPH� IRU� WHFKQRORJLFDO� GHYHORSPHQW� QRUPDOO\� UHDFKHG�RQO\� ILUPV� DOUHDG\� FDUU\LQJ� RXW� 5	'� DFWLYLWLHV�� ,Q� WKLV� SDUW� RI� WKH� SDSHU� ,� WU\� WR�GHPRQVWUDWH�WKDW�PDLQO\�WKH�ILUPV�ZLWK�KLJKHU�LQQRYDWLYH�FXOWXUH�DQG�5	'�HIIRUW�PDNH�XVH�RI� WKH�&'7,¶V� VXSSRUW� VFKHPH��7KH� VXUYH\�(67(�(XVNR� ,NDVNXQW]D�SURYLGHV�RYHU� VL[W\�YDULDEOHV�� WKDW�UHIOHFW�DOO�NLQGV�RI�FKDUDFWHULVWLFV�RI�WKH�LQQRYDWLRQ�SURFHVV��+HUH�,�ZRXOG�OLNH� WR� SUHVHQW� RQO\� WKH� PRVW� LPSRUWDQW� FRQFOXVLRQV� LOOXVWUDWHG� E\� RQO\� VRPH� RI� WKH�LQGLFDWRUV�IRXQG�LQ�WKH�VWXG\�RI�+HLMV��������
7DEOH����� 3LFN�XS�UDWH�E\�OHYHO�RI�([SHQGLWXUHV�LQ�5	'�E\�VDOHV

3LFN�XS�UDWH�E\�W\SH�RI�SURMHFWV 'LVWULEXWLRQ�RI�ILUPV�ZLWK
�([SHQGLWXUHV�HQ�5	'�E\�VDOHV 1DWLRQDO�SURMHFWV�


 7HFKQRORJLFDO�GHYHORSPHQW�SURMHFWV

&R�RSHUDWLYH�SURMHFWV 


 5HMHFWHG�SURMHFWV 6XEPLWWHG�SURMHFWVOHVV�WKDQ��� ��� �� �� ��� ���)URP���WR��� ��� ��� �� ��� ���

)URP���WR��� ��� ��� ��� ��� ���
2YHU��� ��� ��� ��� ��� ���7RWDO ��� ��� ��� ���� ����6RXUFH��7KH�VXUYH\�(67(�(XVNR�,NDVNXQW]D�DQG�WKH�VXUYH\�,$,)�&'7,�WKH�GDWDEDVH�RI�WKH�&'7,


� &� RI�3HDUVRQ�ZLWK�D�OHYHO�RI�VLJQLILFDQFH�RI ���
 &� RI�3HDUVRQ�ZLWK�D�OHYHO�RI�VLJQLILFDQFH�RI ���

7KH�WUDGLWLRQDO�LQGLFDWRU�IRU�WKH�LQSXW�RI�WKH�LQQRYDWLYH DFWLYLWLHV�LV�WKH�(5'V��:KLFK�FDQ�EH� VHHQ� LQ� 7DEOH� �� WKLV� YDULDEOH� GLVFULPLQDWHV� FOHDUO\� EHWZHHQ� &'7,� ILUPV� DQG� QRW�VXSSRUWHG� ILUPV�� 7KH� KLJKHU� WKH� OHYHO� RI� (5'V� WKH� ELJJHU� WKH� FKDQFH� WKDW� D� ILUP� LV�VXSSRUWHG�E\�WKH�&'7,��7KLV�UHODWLRQ�LV�FRQILUPHG�LQGHSHQGHQWO\�RI�WKH�YDULDEOH�VL]H�� RU�W\SH�RI�SURMHFW�
7R�ILQG�RXW�LI�WKLV�LV�D�GHOLEHUDWH�SROLF\�RI�WKH�&'7,�RU�LI�LWV�D�FRQVHTXHQFH�RI�WKH�GHVLJQ�RI�WKH�LQVWUXPHQW�WKH�VWXG\�RI�+HLMV��������FRPSDUHG�WKH�ILUPV�ZKRVH�SURMHFWV�ZHUH�UHMHFWHG�E\�WKH�&'7,�ZLWK�WKRVH�ZLWK�SURMHFWV�ZKLFK�ZHUH�DFFHSWHG��7DEOH��� VKRZV�WKDW�LW�LV�QRW�WKH�&'7,�ZKLFK�VHOHFWV� ILUPV�ZLWK�D�KLJK�OHYHO�RI�(5'V�EXW� WKH� ILUPV�ZLWK�D� ORZ�OHYHO�VLPSO\�GR�QRW�DSSO\�WKDW�PXFK�IRU�SXEOLF�VXSSRUW��)LUPV�ZLWK�D�ORZ�OHYHO�RI�(5'V�KDYH��
�� 0RVW�RI�WKHVH�YDULDEOHV�FRQILUP�WKH�WHQGHQF\�WKDW�PRUH�LQQRYDWLYH�ILUPV�KDYH�KLJKHU�FKDQJHV�WR�IRUP�SDUW�RI� WKH�&'7,� ILUPV�DQG�D� ORW�RI� WKHP�VKRZ�VWDWLVWLFDOO\�VLJQLILFDQW� UHODWLRQV��0RUHRYHU�WKH�PRVW�LPSRUWDQW� FRQFOXVLRQ� RI� WKH�PRUH� WKDQ� ��� YDULDEOHV� DQDO\VHG� LV�WKDW� QRQH�RI� WKHP� VKRZ� D� FRQWUDU\�WHQGHQF\��� 7KHVH�UHODWLRQVKLSV�ZHUH�FRQILUPHG�LQ�WKH�WZR�VXE�JURXSV�RI�VL]H��ZKLFK�FRQWDLQV�WKH�60(¶V��7KH�VXE�JURXS� RI� ILUPV�ZLWK� PRUH� WKDQ� ���� HPSOR\HHV��ZLWK� D� KLJK� JHQHUDO� SLFNXS� UDWH�� ILUPV�ZLWK� KLJKHU�(5'V�GR�QRW�KDYH�D�KLJKHU�SLFNXS�UDWH�WKDQ�WKH�ILUPV�ZLWK�D�ORZ�OHYHO�RI�(5'V�



��

DVVXPLQJ�WKDW�WKH\�VKRXOG�DSSO\�IRU�VXSSRUW��D�KLJKHU�SRVVLELOLW\�WKDW�WKHLU�SURMHFW�ZLOO�EH�DSSURYHG�WKDQ�WKH�ILUPV�ZLWK�D�KLJKHU�(5'V�OHYHO�
$� VHFRQG� YDULDEOH� WKDW� UHSUHVHQWV� WKH�5	'�HIIRUWV� RI� WKH� ILUP� LV� UHJXODULW\� RI� LWV�5	'�DFWLYLWLHV������RI�WKH�&'7,�IRUPV�FDUU\�RXW�5	'�DFWLYLWLHV�RQ�D�UHJXODU�EDVLV�ZKLOH�ZKLW��WKH�QRQ�&'7,�ILUPV�RI�WKH�VXUYH\�(67(�(XVNR�,NDVNXQW]D�WKLV�SHUFHQWDJH�LV�DERXW������&DOFXODWLQJ�WKH�SLFN�XS�UDWHV�LW�ZDV GLVFRYHUHG�WKDW�����RI�WKH�ILUPV�ZKR�DUH�GRLQJ�5	'�RQ�UHJXODU�EDVLV�DUH�VXSSRUWHG�E\�WKH�&'7,�ZKLOH�IRU�WKH�UHVW�RI�WKH�LQQRYDWLYH�ILUPV�RI�WKH�%DVTXH�&RXQWU\�DQG�1DYDUUR�WKLV�SHUFHQWDJH�LV������7KHVH�UHODWLRQV�KDYH�EHHQ�FRQILUPHG�LQGHSHQGHQWO\�E\�WKH�VL]H�RI�WKH�ILUP��WKH�W\SH�RI�SURMHFW�DQG�WKH�(5'V����
0RVW�RI�WKH�DQDO\VHG�YDULDEOHV����WKDW�UHIOHFW�WKH�SURFHVV�RI�LQQRYDWLRQ��LQGLFDWH�WKH�VDPH�UHODWLRQVKLS��(YHQ�ZLWKLQ�WKH�JURXS�RI�LQQRYDWLYH�ILUPV��LQ�D�EURDG�VHQVH��IURP�WKH�%DVTXH�&RXQWU\� DQG� 1DYDUUR� LW LV� SRVVLEOH� WR� GHWHFW� WKDW� WKH�PRVW� LQQRYDWLYH� ILUPV� KDYH� EHHQ�EHQHILWHG�PRUH�E\�WKH�SXEOLF�VXSSRUW�VFKHPH�WKDQ�WKH�OHVV�LQQRYDWLYH�ILUPV�
6R� WKH�JHQHUDO�FRQFOXVLRQ��EDVHG�RQ� WKH�DQDO\VLV�RI� WKH�LQQRYDWLYH�RULHQWDWLRQ�DQG�5	'�HIIRUWV� E\� WKH� ILUPV� PDNHV� FOHDU� WKDW� WKH� PRUH� LQQRYDWLYH� ILUPV�� ZLWKLQ� WKH� JURXS� RI�LQQRYDWLYH� ILUPV� LQ� D� EURDGHU� VHQVH�� DUH� VXSSRUWHG� PRUH� E\� WKH� &'7,� WKDQ� WKH� OHVV�LQQRYDWLYH�ILUPV��
��� 7KH�GLIIXVLRQ�RI� WKH�&'7,�VXSSRUW� VFKHPHV��D� ORJLVWLF�UHJUHVVLRQ�PRGHO�
7DNLQJ� LQ� DFFRXQW� WKH� H[SORUDWLYH� DQDO\VLV� RI� WKH� GLIIXVLRQ� RI� WKH� &'7,� ZLWKLQ� WKH�6SDQLVK� SURGXFWLYH� VWUXFWXUH� LW� VHHPV� WKDW� WKH� OHYHO� RI� SDUWLFLSDWLRQ� GHSHQGV� RQ� WKH�ILUP¶V�VL]H��VHFWRU��FRQWURO�FDSLWDO�� LQQRYDWLYH�HIIRUWV�DQG�RULHQWDWLRQ�DQG�DOWKRXJK�OHVV�SURQRXQFHG�RQ�LWV�FRPSHWLWLYH�SRVLWLRQ��7KLV�DQDO\VLV�EDVHG�RQ�D�DVVRFLDWLRQ�WHVW�RI�HDFK�RI� WKH� H[SODQDWRU\� YDULDEOHV�ZLWK� WKH� GHSHQGHQW� YDULDEOH� �OHYHO� RI� GLIIXVLRQ�� GRHV� QRW�WDNH� LQ� DFFRXQW� WKH� SRVVLEOH� LQWHUDFWLRQ� EHWZHHQ� H[SODQDWRU\� YDULDEOHV�� 7KHUHIRU� ,�SUHVHQW� KHUH� D� ORJLVWLF� UHJUHVVLRQ� PRGHO� �7DNHQ� IURP� +HLMV�� ������ WKDW� DQDO\VLV� WKH�GLIIXVLRQ� RI� WKH� &'7,� LQ� WKH� $XWRQRPRXV� &RPPXQLWLHV� WKH� %DVTXH� &RXQWU\� DQG�1DYDUUR��$V�DOUHDG\�VDLG�LW�LVQ¶W�SRVVLEOH�WR�JHQHUDOLVH�WKH�FRQFOXVLRQV�RI�WKLV�PRGHO�IRU�

�� ([FHSW�IRU�WKH�VXE�JURXS�ZLWK�DQ�(5'V�ORZHU�WKDQ����ZKR�LQ�JHQHUDO�KDV�D�ORZ�SLFN�XS�UDWH�DQG�IRU�WKH�VXE�JURXS�RI�YHU\� ODUJH�ILUPV��PRUH� WKDQ�����HPSOR\HHV��ZKLFK�KDYH� LQ�JHQHUDO�D�KLJK�SLFN�XS�UDWH��,Q�WKHVH�WZR�VXE�JURXSV�WKHUH�ZDV�QR�GLIIHUHQFH�LQ�WKH�SRVVLELOLW\�RI�ILUPV�EHORQJLQJ�WR�WKH�&'7,�ILUPV�GXH�WR�PRUH�RU�OHVV�UHJXODULW\�RI�WKHLU�5	'�DFWLYLWLHV���� 2WKHU�YDULDEOHV�DQDO\VHG�DUH� WKH�WHFKQRORJLFDO�DXWRQRP\�RI�WKH�ILUP��WKH�LPSRUWDQFH�RI�VHYHUDO�NLQGV�RI�5	'��WKH�LPSRUWDQFH�RI�RZQ�5	'�DFWLYLWLHV��WKH�LPSRUWDQFH�RI�WHFKQLFDO�REMHFWLYHV��TXDOLW\�RI�WKH�SURGXFWV� DQG� WHFKQRORJLFDO� OHYHO� RI� WKH� ILUP� LQ� FRPSDULVRQ� ZLWK� QDWLRQDO� DQG� ZLWK� LQWHUQDWLRQDO�FRPSHWLWRUV��3DWHQWV��SHUFHQWDJH�RI� LQQRYDWLYH�SURGXFWV� LQ�VDOHV�DQG�LQ�H[SRUWV��)RU�D�PRUH�GHWDLOHG�DQDO\VLV�RI�WKHVH�DVSHFWV�VHH�+HLMV������



��

WKH�ZKROH�6SDQLVK�SURGXFWLRQ�VWUXFWXUH�EXW�ZLOO�JLYH�VRPH�KLQWV�RI�SRVVLEOH�ELDV�RI�WKH�FRQFOXVLRQV�EDVHG�RQ�WKH�DVVRFLDWLRQ�WHVWV���
7KH� ILUVW� PRGHO� SUHVHQWHG� LQ� WKH� VWXG\� RI� +HLMV� ������� DQDO\VHV� WKH� GLIIXVLRQ� RI� WKH�&'7,�ZLWKLQ�WKH�JURXS�RI�LQQRYDWLYH�ILUPV�±LQ�D�EURDG�VHQVH� RI�WKH�%DVN�&RXQWU\�DQG�1DYDUUR�� 7KH� H[SODQDWRU\� YDULDEOHV� WKDW�� LQ� D� VLPXOWDQHRXV� ZD\�� DUH� VXPPDULVHG� DV�IROORZV��

x $� KLJKHU� OHYHO� RI� GLIIXVLRQ� KDV� WKH� ILUPV� ZLWK� D� KLJK� OHYHO� RI� 5	'�H[SHQGLWXUHV�E\�VDOHV�� WKH�ILUP¶V�ZKLFK�WHFKQRORJLFDO� OHYHO� LV�KLJKHU� LQ�UHODWLRQ�RI� VXFK� OHYHO� RI� RWKHU� ILUPV�� ZLWK� D� KLJK� OHYHO� RI� H[SRUW� E\� VDOHV�� DQG� WKRVH�EHORQJLQJ�WR�D�6SDQLVK�JURXS�RI�ILUPV�RU�KROGLQJ��
x $� ORZ� GHJUHH� RI� SDUWLFLSDWLRQ� GR� KDYH� WKH� ILUPV� EHORQJLQJ� WR� WKH� VHFWRU� RI�WUDGLWLRQDO�FRQVXPHU�JRRGV�WUDGLWLRQDO�LQWHUPHGLDWH�SURGXFWV�RU�ILUPV�VSHFLDOLVHG�LQ�LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW��

2VWHQWDWLRXV�LV�WKH�IDFW�WKDW�WKH�DVVRFLDWLRQ�EHWZHHQ�WKH�VL]H�DQG�WKH�GLIIXVLRQ�UDWH�VHHPV�WR�EH� DSSDUHQW� EXW� LV� QRQ�H[LVWHQW�ZKHQ� WKH�RWKHU�H[SODQDWRU\�YDULDEOHV�DUH� WDNHQ� LQWR�DFFRXQW�� 7KLV� FRXOG� EH� H[SODLQHG� E\� WKH� SRVVLEOH� SUHVHQFH� RI� D� KLJK� QXPEHU� RI� ORZ�LQQRYDWLYH� VPDOO� ILUPV� WKDW� GR� QRW� SDUWLFLSDWH� LQ� WKH�&'7,� SURMHFWV�� ,W� VHHPV� WKDW� WKH�UHDVRQ�RI�WKHLU�QRQ�SDUWLFLSDWLRQ�GHSHQGV�PRUH�RQ�WKHLU�LQQRYDWLYH�OHYHO�WKDQ WKHLU�VL]H��

7DEOH���� 7KH�GLIIXVLRQ�RI�WKH�&'7,�LQ�%DVN�&RXQWU\�DQG�1DYDUUR��D�ORJLVWLF�UHJUHVVLRQ�PRGHO�
)LUPV�FKDUDFWHULVWLFV� ,QQRYDWLYH�ILUPV�LQ�D�EURDG�VHQVH� ,QQRYDWLYH�ILUPV�LQ�D�PRUH�VWULFW�VHQVH $�VDPSOH�RI�PDWFKHG�ILUPV6L]H6PDOO��XS�WR����HPSOR\HHV��YHUVXV�PHGLXP�VL]HG�DQG�ODUJH�ILUPV��RYHU����HPSOR\HHV� �����
������60(¶V� �XS� WR� ���� HPSOR\HHV�� YHUVXV� ODUJH� ILUPV� �RYHU� ����HPSOR\HHV��3RVLWLRQ�&RPSHWLWLYH
3HUFHQWDJH�RI�H[SRUWV�RYHU�VDOHV� �����
������&RPSHWLWLYH�SRVLWLRQ�LQ�WKH�PDLQ�PDUNHW�RI�WKH�ILUP&RQWURO�&DSLWDO
)LUP�EHORQJLQJ�WR�D�QDWLRQDO�JURXS�KROGLQJ �����


������ �����


������ �����


������)LUP�ZLWK�IRUHLJQ�FDSLWDO6HFWRU

�� )RU� H[DPSOH�� WKH� VHFWRUDO� GLIIHUHQFHV� LQ� VL]H�� LQQRYDWLYH� HIIRUWV� DQG� RULHQWDWLRQ� RU� RWKHU� ILUP¶V�FKDUDFWHULVWLFV� LV�ZHOO� NQRZQ��7KH�DGYDQWDJH�RI� WKH�ORJLVWLF�PRGHOV� LV� WKDW� WKH\�DQDO\VH� WKH�VSHFLILF�VHFWRUDO�OHYHO�RI�GLIIXVLRQ�WDNLQJ�LQ�DFFRXQW�WKH�LQWHUDFWLRQ�ZLWK�RWKHU�VHFWRUDO�VSHFLILF�FKDUDFWHULVWLFV�MXVW�PHQWLRQHG�



��

3URGXFHUV�RI�WUDGLWLRQDO�FRQVXPHU�JRRGV �����


������
6XSSOLHUV�RI�WUDGLWLRQDO�LQWHUPHGLDWH�JRRGV �����


������
6SHFLDOLVHG�VXSSOLHUV�RI�LQWHUPHGLDWH�JRRGV�DQG�HTXLSPHQW �����


������0DVV�SURGXFWLRQ�DVVHPEOHUV5	'�EDVHG�VHFWRUV6HUYLFHV�7(&+12/2*,&$/�25,(17$7,21�$1'�())257�/(9(/
([SHQGLWXUHV�RQ�5	'�E\�VDOHV� �����


������ �����


������3HUVRQDO�LQ�5	'��XS�WR����YHUVXV����RU�PRUH�
5HJXODULW\�RI�WKH�5	'�DFWLYLWLHV �����


������,PSRUWDQFH�RI�RZQ�5	'�DFWLYLWLHV
7HFKQRORJLFDO�OHYHO�LQ�UHODWLRQ�ZLWK�FRPSHWLWRUV �����


������&RQVWDQW �����


 �����

 �����


&RUUHFWO\�FODVVLILHG ��� ��� ���&KL�VTXDUH�RI�WKH�PRGHO ��


 ��


 ��


1XPEHU�RI�ILUPV�LQ�WKH�PRGHO� ��� ��� ���
6RXUFH�� RZQ� HODERUDWLRQ� EDVHG� RQ� WKH� ,$,)�&'7,� TXHVWLRQQDLUH��/HYHO� RI� VLJQLILFDQFH� �
� ����� 

� ���DQG�


� �����7KH� HVWLPDWHG�PRGHOV�GLG�FRQWDLQ�VHYHUDO�YDULDEOHV�QRW� UHIOHFWHG� LQ� WKLV�WDEOH�EHFDXVH� WKH\�ZHUH�UHMHFWHG��7KH�VKDGRZV�RI� WKH�FHOOV� LQ�ILUVW� FROXPQ�LQGLFDWH� WKDW� WKRVH�H[SORUDWLYFH�DQDO\VLV�IRXQG�D�DVVRFLDWLRQ�EHWZHHQ�WKHVH�YDULDEOHV�DQG�WKH�GHSHQGHQW�YDULDEOHV�7KH�VKDGRZV�LQ�WKH�ODVW�WZR�FROXPQV�LQGLFDWHV�WKDW�WKRVH�YDULDEOHV�ZHUH�H[FOXGHG�RI�WKH�HVWLPDWLRQ��%HFDXVH�WKH\�LQ�WKH�VHFRQG�FROXPQ�WKH\�KDG�WKH�VDPH�YDOXH�IRU�DOO�WKH�ILUPV�DQG�LQ�WKH�WKLUG�FROXPQ�UHIHUV�WR�WKH�YDULDEOHV�RQ�ZKLFK�WKH�ILUPV� DUH� PDWFKHG�� 7KH� LQQRYDWLYH� ILUPV� LQ� D� VWULFW� VHQVH� DUH�� LQ� WKLV� FDVH�� FRQFHSWXDOLVHG� DV� ILUPV� WKDW� GR� 5	'� RQ� D� UHJXODU� ZD\�� ZKR¶V� 5	'�H[SHQGLWXUHV� DUH� RYHU� ��� RI� WKHLU� VDOHV� DQG� WKDW� DUH� FRQVLGHULQJ� WKHLU� 5	'� DFWLYLWLHV� DV� LPSRUWDQW� RU� YHU\� LPSRUWDQW�� 2I� FRXUVH� WKLV� LV� RQO\� DQ�DSSUR[LPDWLRQ�RI�WKH�LQQRYDWLYH�ILUPV�LQ�D�VWULFW�VHQVH7KH�VHFRQG�PRGHO�RQO\�LQFOXGHV�WKH�LQQRYDWLYH�ILUPV�LQ�D�VWULFW�VHQVH����,Q�WKLV�FDVH�WKH�PRGHO� LQGLFDWHV� WKDW� WKH�PRUH� LQQRYDWLYH� ILUPV� DQG� WKH� ILUPV� EHORQJLQJ� WR� D� QDWLRQDO�JURXS� RI� ILUPV� RU� D� KROGLQJ� DUH� SDUWLFLSDWLQJ� PRUH� IUHTXHQWO\� LQ� WKH� &'7,� VXSSRUW�SURJUDPPHV�WKDQ�WKH�LQGLYLGXDO�ILUPV����0RUHRYHU�WKLV�PRGHO�LQGLFDWHV�WKDW�±ZLWKLQ�WKLV�JURXS�RI�YHU\�LQQRYDWLYH�ILUPV� WKH�VPDOO�ILUPV �OHVV�WKDQ����HPSOR\HHV��GR�SDUWLFLSDWH�OHVV�LQ�WKH�&'7,�SURJUDPPHV�WKDQ�WKH�PHGLXP�VL]HG�DQG�ODUJH�ILUPV��6R�H[FOXGLQJ�WKH�JURXS�RI�VPDOO�ORZ�LQQRYDWLYH�ILUPV�WKH�VL]H�UHFRYHUV�LWV�H[SODQDWRU\�SRZHU�
7KH�WKLUG�PRGHO�HVWLPDWHG�E\�+HLMV��������LV�EDVHG�RQ D�VDPSOH�RI�ILUPV�LQ�ZKLFK�HDFK�&'7,�ILUPV� LV�FRXSOHG�WR�D�VLPLODU�QRQ�&'7,�ILUP��WDNLQJ�LQ�DFFRXQW�WKH�ILUPV�VHFWRU��LWV� 5	'� HIIRUWV� DQG� LWV� VL]H�� ,Q� WKLV�ZD\� ,� FRQVWUXFWHG� D� FRQWURO� JURXS� RI� ILUPV� YHU\�VLPLODU� WR�RQHV�VXSSRUWHG�E\� WKH�&'7,��7KLV�FRQWURO JURXS�RI�ILUPV�FRQWDLQV� WKH�ILUPV�WKDW�SRVVLEO\�FRXOG�KDYH�SDUWLFLSDWHG�LQ�WKH�&'7,�SURJUDPPHV�EXW�WKDW�KDG�QRW�DSSOLHG�IRU� VXSSRUW� RU�ZKRVH� DSSOLFDWLRQV�ZHUH� UHIXVHG��7KLV� ³0$7&+('´�PRGHO�SRLQWV� RXW�
�� ,Q�WKLV�FDVH�FRQFHSWXDOLVHG�DV�ILUPV�WKDW�GR�5	'�LQ�D�UHJXODU�ZD\��ZKRVH�5	'�H[SHQGLWXUHV�DUH�RYHU����RI� WKHLU� VDOHV� DQG� WKDW� DUH� FRQVLGHULQJ� WKHLU�5	'�DFWLYLWLHV� DV� LPSRUWDQW� RU� YHU\� LPSRUWDQW��2I�FRXUVH�WKLV�LV�RQO\�DQ�DSSUR[LPDWLRQ�RI�WKH�LQQRYDWLYH�ILUPV�LQ�D�VWULFW�VHQVH��� 7KH� GLIIHUHQW� W\SH� RI� FRQWURO� FDSLWDO� LV� LQFOXGHG� LQ� WKH�PRGHO� DV� GXPP\� YDULDEOHV�� ,Q� WKH� FDVH� RI�H[FOXGLQJ� WKH� GXPP\� IRU� WKH� ILUPV� EHORQJLQJ� WR� D� JURXS� RI� ILUPV� WKH� GXPP\� LQGLYLGXDO� ILUPV� DUH�LQFOXGHG� DV� H[SODQDWRU\� YDULDEOH� LQ� WKH�PRGHO�� 7KLV� FKDQJH� GRHV� QRW� KDYH� D� UHDO� LQIOXHQFH� RQ� WKH�FRPSRVLWLRQ�RI�WKH�VHW�RI�H[SODQDWRU\�YDULDEOHV�RI�WKH�PRGHO��H[FHSW�YHU\�VPDOO�FKDQJHV�LQ�WKH�YDOXHV�RI�WKH�FRHIILFLHQWV����



��

WKDW� WZR� YDULDEOHV� FDQ� H[SODLQ� WKH� GLIIXVLRQ� OHYHO� RI� WKH� &'7,�� 7KH� ILUVW� RQH� LV� WKH�LQQRYDWLYH� HIIRUWV� DQG� RULHQWDWLRQ� RI� WKH� ILUPV�� 7KLV� YDULDEOH�� OLNH� LQ� WKH� RWKHU� WZR�PRGHOV�� SOD\V� D� FHQWUDO� UROH� LQ� WKH� H[SODQDWLRQ� RI� WKH� SDUWLFLSDWLRQ�� (VSHFLDOO\�RVWHQWDWLRXV�LQ�WKLV�FDVH��ZHUH�WKH�FRQWURO�JURXS�RI�ILUPV�GR�KDYH�D�VLPLODU�OHYHO�RI�5	'�HIIRUWV�� 7KH� VHFRQG� H[SODQDWRU\� YDULDEOH� LV� WKH� EHORQJLQJ� WR� D� JURXS� RI� ILUPV� RU� D�KROGLQJ��7KH�LQGLYLGXDO�ILUPV�GR�SDUWLFLSDWH�OHVV�LQ�WKH�&'7,�SURJUDPPHV�WKDQ�WKH�ILUPV�EHORQJLQJ�WR�D�JURXS�RI�ILUPV�
��� &RQFOXVLRQV�
,Q�WKH ILUVW�SDUW�RI�WKH�SDSHU�,�KDYH�GLVFXVVHG�EULHIO\�WKH�PHWKRGRORJLFDO�SUREOHPV�RI�WKH�XVH�RI�UHIHUHQFH�JURXSV�DQG�FRQWURO�JURXSV��,W�KDV�EHHQ�SRLQWHG�RXW�WKDW�WKH�FKRLFH�RI�RQH�RI�WKH�SRVVLEOH�FRPSDULVRQ�JURXSV�FDQ�OHDG�WR�GLIIHUHQW�FRQFOXVLRQV��7KLV�KDV�QRW�RQO\�EHHQ�GHPRQVWUDWHG�E\�D�VLPSOH�H[DPSOH�SUHVHQWHG�LQ�WKH�VHFRQG�VHFWLRQ�EXW�DOVR�LQ�WKH�HPSLULFDO�SDUW� ZH� KDYH� VHHQ� WKDW� WKH� XVH� RI� GLIIHUHQW� FRPSDULVRQ� JURXSV� KDV� OHG� WR� GLIIHUHQW�FRQFOXVLRQV��6R�WKH�VHOHFWLRQ�RI�WKH�UHIHUHQFH�JURXSV�DQG�WKH�PHWKRGRORJLFDO�FRQVHTXHQFHV�KDV�WR�EH�H[SODLQHG�FOHDUO\��$QG�LI�LW�LV�SRVVLEOH�WKH�UHVHDUFKHUV�VKRXOG�XVH�PRUH�WKDQ�RQH�UHIHUHQFH� JURXS� DQG� WU\� WR� H[SODLQ� HYHQWXDO� FRQWUDGLFWLRQ� LQ� WKH� UHVXOWV�� 'XH� WR� WKH�XQFHUWDLQW\� RI� WKH� YLDELOLW\� RI� WKH� GLIIHUHQW� UHIHUHQFH� JURXSV� ,� WKLQN� WKH� EHVW�� EXW�PRUH�H[SHQVLYH�VROXWLRQ��ZRXOG�EH�WKH�XVH�RI�D�FRQWURO�JURXS�
7KH� QH[W� VXPPDU\� RI� WKH� UDWH� RI� VXSSRUWHG� ILUPV� SURYHV� WKDW� WKRVH� PHWKRGRORJLFDO�SUREOHPV�DUH�QR�WKDW�HDV\�WR�VROYH��8VLQJ�GLIIHUHQW�UHIHUHQFH�JURXSV�,�KDYH�LOOXVWUDWHG�WKDW�WKH�&'7,�VXSSRUWV�RQO\������RI�DOO�WKH�LQGXVWULDO�ILUPV�GXULQJ�D�SHULRG�RI����\HDUV��RQO\������RI�DOO�WKH�LQGXVWULDO�ILUPV�ZLWK�LQQRYDWLYH�DFWLYLWLHV�LQ�D�YHU\�EURDG�VHQVH�DQG�DOPRVW�����RI�WKH�LQGXVWULDO�ILUPV�ZKLFK�FDUU\�RXW�IRUPDOLVHG�5	'�DFWLYLWLHV��
8VLQJ� D� FRQWURO� JURXS� RI� LQQRYDWLYH� ILUPV�� LQ� D� EURDG� VHQVH�� LQ� %DVTXH� &RXQWU\� DQG�1DYDUUR� WKH� SLFN�XS� UDWH� RI� &'7,� ZDV� ���� FDOFXODWHG� IRU� RQO\� WKH� LQGXVWULDO� ILUPV��5HPDUNDEOH�LV�WKH�GLIIHUHQFH�EHWZHHQ�WKRVH�����DQG�WKH������DIRUHPHQWLRQHG��$OWKRXJK�ERWK�DUH�GHILQHG�DV�LQQRYDWLYH�ILUPV�LQ�D�EURDG�VHQVH�WKH������LV�EDVHG�RQ�WKH�(XURSHDQ�,QQRYDWLRQ�6XUYH\���7KDW�VXUYH\�ZDV�VHQW�WR�D�ODUJH�QXPEHU�RI�LQGXVWULDO�ILUPV�WR�ILQG�RXW�LI� WKH\� DUH� GRLQJ�5	'�DQG� XVHV� D� YHU\� EURDG� GHILQLWLRQ�RI�5	'�DFWLYLWLHV��7KH� VXUYH\�(67(�(XVNR� ,NDVNXQW]D� VWDUWHG� WR� VHOHFW� D� JURXS� RI� LQQRYDWLYH� ILUP¶V� ������ EDVHG� RQ�GHPRQVWUDWHG�UHVXOWV�DQG�FOHDUO\�UHYHDOHG�DFWLYLWLHV��8VLQJ�D�GHILQLWLRQ�PXFK�PRUH�EURDGHU�WKDQ�IRUPDOLVHG�5	'�DFWLYLWLHV�EXW�FOHDUO\�PRUH�UHVWULFWLYH�WKDQ�WKH�(XURSHDQ�,QQRYDWLRQ�6XUYH\���

�� 7KH�VXUYH\�(67(�(XVNR�,NDVNXQW]D�LV�EDVHG�RQ�D�GDWDEDVH�RI�����LQQRYDWLYH�ILUPV�VHOHFWHG�GXH�WR�WKH�IDFW� WKDW� WKH\�� KDYH� UHJLVWHUHG� SDWHQWV��PRGHOV�� DSSOLHG� IRU� SXEOLF�VXSSRUW�E\� VHYHUDO� DGPLQLVWUDWLRQV��ILUPV� RI� WKH� GDWDEDVH� RI� (867$7� WKDW� GLG� IRUPDOLVHG� 5	'� DFWLYLWLHV� LQ� ������ ILUPV�ZKR� KDG� JLYHQ�WHFKQLFDO�DVVLVWDQFH�LQ�IRUHLJQ�FRXQWULHV��ILUPV�ZLWK�LQYHVWPHQW�LQ�IRUHLJQ�FRXQWULHV�UHODWHG�ZLWK�SDWHQWV�GHVLJQ��EUDQGPDUNV�RU�PRGHOV�HWF��



���

6R� LW� LV� QRW� WKDW� HDV\� WR� H[SODLQ� WKH� GLIIHUHQFHV� EHWZHHQ� VHYHUDO� UHIHUHQFH� DQG� FRQWURO�JURXSV��%XW�LW�KDV�WR�EH�FOHDU�WKDW�WKH�&'7,�UHDFKHG�RQO\�D�YHU\�VPDOO�QXPEHU�RI�ILUPV�RI�WKH�6SDQLVK�SURGXFWLYH�VWUXFWXUH�DQG�D�UHODWLYHO\�KLJK�QXPEHU�RI�LQQRYDWLYH�ILUPV��
7KH� HYDOXDWLRQ� VWXGLHV� GLG� IUHTXHQWO\� DQDO\VH� WKH� VL]H� RI� WKH� ILUPV� WR� FKDUDFWHULVH� WKH�GLIIXVLRQ�RI�WKH�SROLF\�SURJUDPPHV�EXW�FRPSDULQJ�WKH�VWXGLHV�,�GLG�QRW�REWDLQ�FRQFOXVLYH�UHVXOWV�� 7KH� LGHD� WKDW�PRVW� VXSSRUW� SURJUDPPHV� GR� EHQHILW�PRUH� IUHTXHQWO\� WKH� VPDOOHU�ILUPV�LV�QRW�EHHQ�FRQILUPHG��6HYHUDO�VWXGLHV�GR�SRLQW�RXW�D�SRVLWLYH�GLVFULPLQDWLRQ�RI�WKH�VPDOO� DQG�PHGLXP� VL]HG� ILUPV� �%HFKHU� HW� DO�� ������0ROHUR�%XHVD�� �������7KH� VWXG\� RI�%HFKHU�HW�DOO��������SRLQWV�RXW� WKDW�ZLWKLQ�WKH�JURXS�RI�60(¶V�WKH�ODUJHU�RQHV�KDV�EHHQ�PRUH�EHQHILWHG�WKDQ�WKH�VPDOOHU�ILUPV��$�VWXG\�RI�+HLMV��������������SRLQWV�RXW�WKDW�WKH�EHORZ� RU� DERYH� DYHUDJH� SDUWLFLSDWLRQ� RI� WKH� VPDOOHU� ILUPV� FRXOG� EH� UHODWHG� ZLWK� RWKHU�H[SODQDWRU\�YDULDEOHV��HVSHFLDOO\�WKH�LQQRYDWLYH�OHYHO�RI�WKH�ILUPV��8VLQJ�GLIIHUHQW�NLQG�RI�UHIHUHQFH� JURXSV� +HLMV� GLG� ILQG� GLIIHUHQW� FRQFOXVLRQV� LQ� UHODWLRQ� ZLWK� WKH� OHYHO� RI�SDUWLFLSDWLRQ�RI�WKH�VPDOOHU�ILUPV��
%DVHG�RQ�DQ�DVVRFLDWLRQ�WHVW�EHWZHHQ�VL]H�DQG�WKH�OHYHO�RI�GLIIXVLRQ�LW�FDQ�EH�VWDWHG�WKDW�WKH�VL]H LV�D�FOHDU�GLVFULPLQDWRU\�YDULDEOH��,W�VHHPV�WKDW�VPDOO�LQQRYDWLYH�ILUPV�DUH�QRW�DEOH�WR�PDNH�XVH�RI�WKH�&'7,�VXSSRUW�VFKHPH�GXH�WR�WKH�ODFN�RI�WLPH�DQG�LQIRUPDWLRQ�EXW�DOVR�GXH�WR�WKH�LPSOLFLW�UHTXLUHPHQWV�LQ�REWDLQLQJ�ORZ�LQWHUHVW�FUHGLWV��7KH�&'7,�VXSSRUW�VFKHPH��WKHRUHWLFDOO\� DFFHVVLEOH� WR� DOO� ILUPV�� LV� IRFXVHG� RQ� FOHDUO\� GHVLJQHG� 5	'� SURMHFWV� WKDW�KLQGHU� WKH�HQWUDQFH�RI� VPDOO� ILUPV�ZLWK�RWKHU� W\SHV�RI� LQQRYDWLYH�DFWLYLWLHV��$OWKRXJK� LW�VHHPV�WKDW�WKH�&'7,�KDV�QRW�IDYRXUHG�WKDW�PXFK�WKH�VPDOO�LQQRYDWLYH�ILUPV�WKH�VWXG\�RI�+HLMV��������LQGLFDWHV�WKDW�WKH�VPDOO�ILUPV�WKDW�DSSO\�IRU�VXSSRUW�KDYH�D�ELJJHU�FKDQFH�WKDW�WKHLU�SURMHFW�ZLOO�EH�ILQDQFHG�WKDQ�WKH�ODUJHU�ILUPV��7KLV�PDNHV�LW�FOHDU�WKDW�LW�LV�QRW�WKH� &'7,� ZKR� RYHUORRNV� WKH� 60(¶V� EXW� SUREDEO\� WKH� SUREOHP� LV� UHODWHG� ZLWK� WKH�H[FOXVLRQ�RU�VHOI�H[FOXVLRQ�RI�WKHVH�VPDOO�ILUPV�
7KHUH� DUH� WZR� IXQGDPHQWDO� UHDVRQV� WKDW� WKH� VPDOOHU� ILUPV� DUH� QRW� SDUWLFLSDWLQJ� LQ� WKH�VXSSRUW�VFKHPH�RI� WKH�&'7,�7KH�ILUVW� UHDVRQ� LV� WKH�OLPLWDWLRQ�RI�KXPDQ�UHVRXUFHV�DQG�WLPH� WKDW� WKH\�FDQ�GHGLFDWH� IRU� JDWKHULQJ� LQIRUPDWLRQ� DERXW� DOO� NLQGV�RI� ILQDQFLDO� DLGV�IURP� WKH�SXEOLF�DGPLQLVWUDWLRQ�DQG� WR�SUHSDUH� WKH�ZULWWHQ�IRUPV�� ,Q� IDFW�DOPRVW�DOO� WKH�ODUJH� ILUPV�ZKR�DSSOLHG� IRU�KHOS�GLG� VHQW� WKUHH�RU�PRUH�SURMHFWV�ZKLOH� WKH� VPDOO�RQHV�VHQW�RQO\�RQH��
7KH� VHFRQG� UHDVRQ�� DQG� PD\EH� WKH� PRVW� LPSRUWDQW� RQH� LV� WKH� DXWR�H[FOXVLRQ� RI� WKH�VPDOOHU� ILUPV� UHODWHG� ZLWK� WKH� VWULFW� FRQFHSW� RI� 5	'� PDQDJHG� E\� WKH� &'7,�� 7KLV�FRQFHSW� OLPLWV� WKH� VXSSRUW� WR� IRUPDOLVHG�5	'�SURMHFWV� H[FOXGLQJ�RWKHU�NLQGV�RI�5	'�DFWLYLWLHV�� 'XH� WR� WKH� OLPLWHG� FDSDFLW\� RI� LQQRYDWLRQ�PDQDJHPHQW� RI� WKRVH� ILUPV� WKH\�KDYH�GLIILFXOWLHV� WR� WUDQVODWH� WKHLU� LQQRYDWLRQ� DFWLYLWLHV� LQ�ZHOO�RUJDQLVHG�SURMHFWV�ZLWK�FOHDU�REMHFWLYHV��6SDLQ�DOPRVW�GRHVQ¶W�KDYH�DGGLWLRQDO�VXSSRUW�VFKHPH�WKDW�VXSSRUWV�WKH�RWKHU� IRUPV� RI� 5	'� DFWLYLWLHV���� 7KH� DQDO\VLV� RI� WKH� ILUPV� LQ� 1DYDUUR� DQG� %DVTXH�&RXQWU\�UHIOHFW�WKDW�HVSHFLDOO\�WKH�VPDOOHU�ILUPV��WKDW�LQGLFDWH�WKDW�WKHLU�5	'�DFWLYLWLHV�DUH� QRUPDOO\� LQFUHPHQWDO� DQG� QRW� IRUPDOLVHG�� QHYHU DSSOLHG� IRU� KHOS� E\� WKH� FHQWUDO�JRYHUQPHQW��+HLMV��������
7KH� ORJLVWLF� UHJUHVVLRQ� PRGHO� GRHV� GLVWLQJXLVK� WKH� UROH� RI� WKH� VL]H� DV� DQ� H[SODQDWRU\�YDULDEOH� 6WXG\LQJ� WKH� LQQRYDWLYH� ILUPV� LQ� D� EURDG� VHQVH� WKH� VL]H� GLG� QRW� KDYH� DQ\�
�� ([FHSW�WKH�SURPRWLRQ�VFKHPH�RI�WKH�LQGXVWULDO�GHVLJQ�EXW�WKLV�LQVWUXPHQW�KDV�YHU\�OLPLWHG�EXGJHWV�



���

H[SODQDWRU\�SRZHU��,W�VHHPV�WKDW�LQ�WKLV�VXE�VDPSOH�H[LVWV�D�ODUJH�QXPEHU�RI�VPDOO�ILUPV�ZLWK�D�YHU\�ORZ�LQQRYDWLYH�OHYHO� WKDW�GR�QRW�SDUWLFLSDWH��,Q� WKH�ORJLVWLF�UHJUHVVLRQ�PRGHO�HVWLPDWHG� IRU� WKH� LQQRYDWLYH� ILUPV� LQ� D� VWULFWHU� VHQVH� WKH� VL]H� UHFRYHUV� LWV� H[SODQDWRU\�SRZHU�
6R�WKHUH�VWLOO�H[LVW�FRQIXVLRQ�DERXW�WKH�UROH�RI�WKH�VL]H�DV�DQ�H[SODQDWRU\�YDULDEOH�IRU�WKH�GLIIXVLRQ� RI� SXEOLF� VXSSRUW� PHDVXUHPHQWV�� $OWKRXJK� LW� VHHPV� FOHDU� WKDW� WKH� LGHD� RI� D�SRVLWLYH�GLVFULPLQDWLRQ�RI�VPDOOHU�ILUPV�KDV�WR�EH�UHYLVHG��,W�LV�WUXH�WKDW�VPDOOHU�ILUPV�DUH�GLVFULPLQDWHG�SRVLWLYHO\�LQ�WKH�FDVH�WKDW�WKH\�DUH�DSSO\LQJ�IRU�VXSSRUW��%XW�WKH�SUREOHP�LV�WKDW�PRVW�RI�WKRVH�ILUPV�GR�QRW�DSSO\�IRU�KHOS�
7KH�VHFWRUDO�DQDO\VLV��DVVRFLDWLRQ�WHVWV�DQG�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHO��LQGLFDWHV WKDW�WKH�WUDGLWLRQDO VHFWRUV�KDYH�ORZHU�SLFN�XS�UDWHV�WKDQ�WKH�PRGHUQ�RQHV��D�IDFW�WKDW�FDQ¶W�EH�H[SODLQHG�RQO\�E\�VHFWRU�VSHFLILF�FKDUDFWHULVWLFV����7KH�KLJKHU�OHYHO�RI�SDUWLFLSDWLRQ�RI�WKH�5	'�EDVHG�VHFWRU�DQG�WKH�PDVV�SURGXFWLRQ�DDVHPEOHUV�ZDV�RQO\�IRXQG�LQ�WKH�DVVRFLDWLRQ�WHVWV��7KH�ORJLVWLF�UHJUHVVLRQ�PRGHO�GLG�SRLQW�RXW�WKDW�WKHLU�KLJK�SDUWLFLSDWLRQ�OHYHO�KDV�WR�EH� H[SODLQHG� GXH� WR� WKH� LQWHUDFWLRQ� ZLWK� RWKHU� VHFWRU� VSHFLILF� YDULDEOHV� OLNH� VL]H� RI�LQQRYDWLYH�HIIRUW�DQG�RULHQWDWLRQ��
7KH� ORZ� OHYHO� RI� SDUWLFLSDWLRQ� RI� WKH� WUDGLWLRQDO� VHFWRUV� LV� QRW� D� W\SLFDO� 6SDQLVK�FLUFXPVWDQFH� EXW� RFFXUV� LQ� WKH�PDMRULW\� RI� (XURSHDQ� FRXQWULHV� �'DQNEDDU� HW� DOO��� ����3\NH�%HFDWWLQL�6HQJHQEHUJHU�� ������� $OWKRXJK� WKHVH� VHFWRUV� DUH� VWLOO� YHU\� LPSRUWDQW� LQ�VRPH�RI�WKRVH�FRXQWULHV��'DQNEDDU�HW�DOO��DUJXHV�IRU�D�PRUH�DFWLYH�SXEOLF�VXSSRUW�IRU�WKRVH�VHFWRUV��7KH�SUREOHP�LV�LI�LW�LV�SRVVLEOH�WR�REWDLQ�ORQJ�UDQJH�VXVWDLQDEOH�DGYDQWDJHV�LQ�VXFK�ORZ�WHFK� VHFWRUV�� ,W� VHHPV� WKDW� RQO\� LQ� KLJK� WHFK� VHFWRUV� LV� LW� SRVVLEOH� WR� FUHDWH� KLJK�YDOXDEOH�H[WHUQDOLWLHV�DQG�WR�EXLOG�XS�FRPSHWLWLYH�DGYDQWDJHV�ZLWK�D�KLJK�DGGHG�YDOXH�RQ�D�ORQJ�WHUP�
7KH�DQDO\VLV�RI�WKH�SLFN�XS�UDWH�E\�VRFLDO�FDSLWDO SRLQWHG�RXW�WKDW�IRUHLJQ�ILUPV�DUH�QRW�H[FOXGHG�IURP�ILQDQFLDO�VXSSRUW�E\�WKH�&'7,��%XW�WKH�DQDO\VLV RI�WKH�&'7,�ILUPV�ZLWK�WKH� LQQRYDWLYH� ILUPV� LQ� D� VWULFW� VHQVH� GRHV� QRW� RIIHU� D� FOHDU� FRQFOXVLRQ� 7KH� UHVXOWV�GHSHQG� RQ� WKH� NLQG� RI� FRPSDULVRQ� JURXS� DQG� IRU� D� EHWWHU� XQGHUVWDQGLQJ� DGGLWLRQDO�LQIRUPDWLRQ� LV� UHTXLUHG�� 7KH� ORJLVWLF� UHJUHVVLRQ� PRGHO� RIIHUV� D� FOHDU� FRQFOXVLRQ� WKDW�WLQJHV� WKH� DIRUHPHQWLRQHG� DQDO\VHV�� )LUVW� WKH� IRUHLJQ� ILUPV� GR� QRW� GLYHUJH� IURP� WKH�DYHUDJH�OHYHO�RI�SDUWLFLSDWLRQ��)XUWKHU�RQ�WKLV�PRGHO�SRLQW�RXW�WKDW�WKH�ILUPV�EHORQJLQJ�WR� D� JURXS� RII� ILUPV� RU� D� KROGLQJ� GR� SDUWLFLSDWH�PRUH� IUHTXHQWO\� LQ� WKH�&'7,� VXSSRUW�SURJUDPPH� WKDQ� WKH� LQGLYLGXDO� ILUPV� GR��%RWK� WHQGHQFLHV�ZHUH� FRQILUPHG� LQ� DOO� WKUHH�PRGHOV��
,Q�UHODWLRQVKLS�ZLWK�WKH�FRPSHWLWLYH�SRVLWLRQ RI�WKH�VXSSRUW�ILUPV��LW�FDQ�EH�VDLG�WKDW�WKH�&'7,�GRHVQ¶W� KDYH� D� FOHDU� SROLF\� RI� SLFNLQJ� XS� WKH�ZLQQHUV�� ,W� VHHPV� WKDW�ZLWKLQ� WKH�JURXS� RI� LQQRYDWLYH� ILUPV�� LQ� JHQHUDO�� WKH� OHDGHUV� RI� WKH� PDUNHW� KDYH� WKH� VDPH�SRVVLELOLW\�RI�EHORQJLQJ�WR�WKH�&'7,�ILUPV�DV�WKH�QRQ�OHDGHUV�
$V� IRUHPHQWLRQHG� WKH� HYDOXDWLRQ� VWXGLHV� LQGLFDWH� WKDW� WKH� ILUPV� UHDFKHG� E\� WKH�LQVWUXPHQWV� RI� WKH� WHFKQRORJ\� SROLF\� DUH� ILUPV� ZKR� DOUHDG\� GR� FDUU\� RXW� LQQRYDWLYH�DFWLYLWLHV� �%HFKHU�� ������ ����� 0H\HU�.UDKPHU�� ������ ������ %XHVD�0ROHUR�� ������
�� :LWKLQ�WKH�JURXS�RI�LQQRYDWLYH�ILUPV�LQ�D�VWULFW�VHQVH�WKH�ORZ�SDUWLFLSDWLRQ�OHYHO�RI�WUDGLWLRQDO�VHFWRUV�IDGHV�DZD\
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0ROHUR�%XHVD���������7KH�DQDO\VHV�RI�WKLV�FKDSWHU�SRLQWV�RXW�WKDW�HYHQ�ZLWKLQ�WKH�JURXS�RI�LQQRYDWLYH�ILUPV�LW�LV�SRVVLEOH�WR�GHWHFW�³PRUH´�LQQRYDWLYH�ILUPV�ZLWK�D�FOHDUO\�JUHDWHU�SRVVLELOLW\� EHORQJLQJ� WR� WKH� &'7,� ILUPV�� 7KH� UHVXOWV� RI� WKH� VXUYH\� (67(�(XVNR�,NDVNXQW]D�PDGH� LW� FOHDU� WKDW� WKH� ILUPV�ZLWK� D� ORZ� OHYHO�RI�(5'V�� ORZ�UHJXODULW\� RI�LQQRYDWLRQ� DFWLYLWLHV�� ORZ� LPSRUWDQFH� RI� WKHLU� RZQ� 5	'� HWF�� KDYH� OHVV� FKDQFH� RI�EHORQJLQJ� WR� WKH� JURXS� RI� &'7,� ILUPV�� (YHQ� LQ� WKH� FDVH� RI� D� FRQWURO� JURXS�ZHUH� WKH�5	'�H[SHQGLWXUHV�RI� WKH�QRQ�&'7,� ILUPV�DUH� VLPLODU�DV� IRU� WKH�&'7,� ILUPV�HYLGHQFH�ZDV�IRXQG�WKDW�WKH�PRVW�LQQRYDWLYH�ILUPV�DUH�SDUWLFLSDWLQJ�PRUH�IUHTXHQWO\�
7KH�IDFW�WKDW�RQO\�WKH�PRUH�LQQRYDWLYH�ILUPV�GR�SDUWLFLSDWH�LQ�SXEOLF�VXSSRUW�VFKHPHV�LV�RQH�RI�WKH�PDLQ�SUREOHPV�IRU�WKH�WUDGLWLRQDO�WHFKQRORJ\�SROLF\�PRGHO��7KLV�PRGHO�EDVHG�RQ� WKH� VXSSO\�RI� ILQDQFLDO� VRXUFHV�� LQIRUPDWLRQ�DQG� WHFKQRORJLFDO�NQRZOHGJH�GRHV�QRW�UHDFK� WKH� ILUPV� WKDW� DUH� QRW� GRLQJ� DQ\� LQQRYDWLYH� DFWLYLW\� DW� DOO�� 7KLV� LV� QRW� D� W\SLFDO�6SDQLVK� SUREOHP� EXW� LQ� DOO� GHYHORSHG� FRXQWULHV� \RX� FDQ� ILQG� WKH� VDPH� WHQGHQF\��7KH�WHFKQRORJ\�SROLF\�IDYRXUV�D�SDUW�RI�WKH�PRVW�G\QDPLF�DQG�IDVW�JURZLQJ�LQQRYDWLYH�ILUPV�DFFHOHUDWLQJ�WKHLU�LQQRYDWLYH�DFWLYLWLHV��
7KH�PRGHUQ�WHFKQRORJ\�SROLF\�VKRXOG�QRW�RQO\�IRUFH�WKH�5	'�DFWLYLWLHV�RI�WKH�DOUHDG\�LQQRYDWLYH�ILUPV��EXW�DOVR�UDLVH�WKH�QXPEHU�RI�LQQRYDWLYH�ILUPV��7KH�SUREOHP�LV�KRZ�WR�SXVK� WKH� VPDOO� LQGLYLGXDO� ILUPV�� RIWHQ� RZQHG� E\� D� VROH� IDPLO\� RU� D� IHZ� SDUWQHUV�� WR�PRGHUQLVH�WKHLU�SURGXFWLRQ�VWUXFWXUH�DQG�WR�LQWHJUDWH�WKH�LQQRYDWLRQ�DV�D�FHQWUDO�DVSHFW�RI�WKHLU�VWUDWHJLF�EHKDYLRXU�
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&+$37(5��
7+(�,03$&7�$1'�52/(�2)�7+(�&'7,¶V�$,'�352*5$00(6��$�*/2%$/�5(9,(:
��� ,QWURGXFWLRQ
$OWKRXJK� DOPRVW� DOO� HYDOXDWLRQ� VWXGLHV� GLG� DQDO\VH� WKH� UROH� DQG� LPSDFW� RI� WKH� SXEOLF�VXSSRUW�LQ�WKH�EHQHILWHG�ILUPV�PRVW�RI�WKHP�RIIHUHG�WKH�UHVXOWV�LQ�JHQHUDO�WHUPV�ZLWKRXW�WKH� LGHQWLILFDWLRQ� RI� ILUPV� WKDW� FRXOG� QRW� WDNH� WKDW� PXFK� DGYDQWDJH� RI� WKHLU� SXEOLFO\�VXSSRUWHG� LQQRYDWLYH� DFWLYLWLHV�� 7KLV� FRXOG� EH� WKH� FRQVHTXHQFH� RI� WKH� IDFW� WKDW� PRVW�VWXGLHV� DUH� FDUULHG� RXW� WR� MXVWLI\� WKH� VXSSRUW� SURJUDPPHV�� 7KH� XVH� RI� VXFK� VWXGLHV� WR�DGMXVW� WKH�SROLF\� LQVWUXPHQWV�RU� WR�GHYHORS�DGGLWLRQDO�VXSSRUW�VFKHPHV� WR� LPSURYH� WKH�LQQRYDWLRQ�SURFHVV�RI�WKH�ILUPV�VHHPV�WR�EH�OHVV�LPSRUWDQW��7KH�FDVH�VWXGLHV�SRLQWHG�RXW�WKDW�ODUJH�SDUWV�RI�PRVW�RI�WKH�LQQRYDWLRQ�VWXGLHV�DUH�GHVFULSWLYH��
,Q� HDFK� RI� WKH� FKDSWHUV� RI� WKLV� GRFWRUDO� WKHVLV� ,� PDGH� D� EURDG� DQDO\VLV� RI� WKH�FKDUDFWHULVWLFV�RI�WKH�&'7,�ILUPV�WKDW�GR�FRQVLGHU�WKH�VXSSRUW�DV�QRW�LPSRUWDQW��WKDW�KDV�D� ORZ�OHYHO�RI�JRDO�DFKLHYHPHQW�RU�GLGQ¶W� WDNH�DGYDQWDJH�RI� WKH�SURMHFW�E\�LQLWLDWLQJ�D�OHDUQLQJ�SURFHVV��7KH PDLQ�FRQFOXVLRQV�ZHUH�H[SODLQHG�LQ�HDFK�RI� WKH�FKDSWHUV��LQ�WKLV�SDUW�,�OLNH�WR�SRLQW�RXW�VRPH�W\SH�RI�ILUPV�WKDW�VKRZHG�D�FOHDUO\�GLYHUJLQJ�EHKDYLRXU�LQ�UHODWLRQ� ZLWK� DOPRVW� DOO� RI� WKH� HYDOXDWHG� LWHPV�� /LNH� IRU� H[DPSOH� WKH� OHVV� LQQRYDWLYH�ILUPV��WKH�ODUJH�ILUPV��WKH�VPDOO�OHVV�LQQRYDWLYH�ILUPV��WKH�ILUPV�EHORQJLQJ�WR�WKH�VHUYLFH�VHFWRU�DQG�WKRVH�EHORQJLQJ�WR�WKH�5	'�EDVHG�VHFWRUV
��� 7KH�VPDOO�OHVV�LQQRYDWLYH�ILUPV�
6RPH� RI� WKH� DQDO\VHG� HYDOXDWLRQ� VWXGLHV� GLG� RIIHU� GDWD� DERXW� WKH� LPSDFW� RI� WKH� ILUPV�WDNLQJ�LQ�DFFRXQW�VLPXOWDQHRXVO\� WKH�VL]H�DQG�LQQRYDWLYH�OHYHO�RI� WKH�ILUP��6HH�DPRQJ�RWKHUV� ,(6(�� �����DQG�.XOLFNH�HW� DO�� ������� ,Q� WKLV�3K'�WKHVLV� ,�GLG�QRW�XVH�VXFK�VXE�VDPSOHV�LQ�D�GLUHFW�ZD\�EXW�WKH�DGGLWLRQDO�DQDO\VHV�LQ�VXE�VDPSOHV�E\�VL]H��OHYHO�RI�5	'�H[SHQGLWXUHV� DQG� W\SH� RI� SURMHFW� RIIHUHG� LQ� DQ� LQGLUHFW� ZD\� VXFK� DQDO\VHV�� 7DEOH� ��UHIOHFWV� WKH� UHVXOWV� RI� WKRVH� FRQWURO� DQDO\VHV� DQG� ZLOO� EH� XVHG� WR� VXSSRUW� WKH� UHVXOWV�SUHVHQWHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV�
7DEOH���� 5ROH� DQG� LPSRUWDQFH� RI� WKH� &'7,� VXSSRUW� VFKHPHV� IRU� WKH� ILUPV� �FODVLILHG�VLPXOWDQHRXVO\�E\�VL]H�DQG�5	'�H[SHQGLWXUHV�DV�DQ�SHUFHQWDJH�RI�VDOHV��(5'V��

6PDOO�ILUPV 0HGLXP�VL]HG�ILUPV /DUJH�ILUPV
/RZ�(5'V 0HGLXP�(5'V +LJK�(5'V� /RZ�(5'V 0HGLXP�(5'V

0HGLXP�VL]H�DQG�ODUJH�ILUPV�ZLWK�D�KLJK�OHYHO�RI�(5'V /RZ�(5'V 0HGLXP�(5'V 7RWDO &&� GH�3HDUVRQ
3HUFHQWDJH� RI� ILUPV� ZLWK� D�IUHHULGHU�DWWLWXGH �� �� �� �� �� �� �� �� �� 





���

/HYHO�RI�GLIIXVLRQ�� �� �� �� �� �� �� �� �� �� 


6LPXOWDQHRXV� DFKLHYHPHQW�RI�DOO���WHFKQRORJLFDO�JRDOV� �� �� �� �� �� �� �� �� �� 16
6LPXOWDQHRXV� DFKLHYHPHQW�RI�DOO���FRPPHUFLDO�JRDOV �� �� �� �� �� �� �� �� �� 16
1R� LPSURYHPHQW� RI� WKH�IRUPDWLRQ� RI� 5	'�SHUVRQQHO� �� �� �� �� �� �� �� �� �� 

1R� LQFUHDVH RI� WKH�NQRZOHGJH�OHYHO�RI�WKH�ILUP� �� �� �� �� �� � � �� �� 16
1R� LPSURYHPHQW� RI� WKH�LQQRYDWLRQ�PDQDJHPHQW �� �� �� �� �� �� �� �� �� 


1R� LPSURYHPHQW� RI� WKH�FR�RSHUDWLYH� DWWLWXGH� ZLWK�SXEOLF�5	'�FHQWUHV� �� �� �� �� �� �� �� �� �� 


1R� LPSURYHPHQW�RI� WKH�FR�RSHUDWLYH� DWWLWXGH� ZLWK�RWKHU�ILUPV �� �� �� �� �� �� �� �� �� 



1R� LPSURYHPHQW� RI� WKH�LQQRYDWLYH�FXOWXUH �� �� �� �� �� �� �� �� �� 


6RXUFH��7KH�,$,)�&'7,�VXUYH\��(DFK�FHOO�FRQWDLQV�WKH�SHUFHQWDJH�RI�ILUPV�WKDW�UHIOHFW�HDFK�RI�WKH�FKDUDFW HULVWLFV�PHQWLRQHG�LQ�WKH�ILUVW�FROXPQ�
� &� RI�3HDUVRQ�ZLWK�D�OHYHO�RI�VLJQLILFDQFH�RI������

 &� RI�3HDUVRQ�ZLWK�D�OHYHO�RI�VLJQLILFDQFH�RI����


 &� RI�3HDUVRQ�ZLWK�D�OHYHO�RI�VLJQLILFDQFH�RI����16� &� RI�3HDUVRQ�QRW�VLJQLILFDQW�
3ROLWLFDO�UHVSRQVLEOHV�DUH�SD\LQJ�D�ORW�RI�DWWHQWLRQ�WR�WKH�VPDOO�DQG�PHGLXP�VL]HG�ILUPV��6HYHUDO�VXSSRUW�PHDVXUHPHQWV�DUH�GHVLJQHG�HVSHFLDOO\�IRU�WKLV�JURXS�RI�ILUPV��7KH�KLJK�FRVW�UHODWHG�WR�WKH�FULWLFDO�PDVV�RI�5	'�LQYHVWPHQW�LPSOLHV��HVSHFLDOO\�IRU�WKH�60(¶V��D�UHODWLYHO\�KLJKHU�OHYHO�RI�ULVN�LQ�WKH�FDVH�RI�IDLOXUH�RI�WKH�SURMHFWV��,Q�WKLV�FDVH�VXFK�ILUPV�FDQ�JHW�LQWR�D�GLIILFXOW�ILQDQFLDO�SUREOHPV����7KLV�ODVW�DVSHFW�LV�FRQILUPHG�E\�WKH�UHVXOWV�RI�WKH�FKDSWHU�DERXW�IUHHULGHUV��6PDOO�DQG�PHGLXP�VL]HG�ILUPV�LQGLFDWH�PRUH�IUHTXHQWO\�WKDW� WKHLU� WHFKQRORJLFDO� GHYHORSPHQW� GHSHQGV� RI� WKH� SXEOLF� VXSSRUW� WKDQ� WKH� ODUJH�FRPSDQLHV��$�WHQGHQF\�HVSHFLDOO\�SURQRXQFHG�LQ�WKH�H[LVWHQFH�RI�ILQDQFLDO�DOWHUQDWLYHV�WR� ILQDQFH� WKH�SURMHFWV��$W� WKH� VDPH� WLPH� WKH� OHVV� LQQRYDWLYH� ILUPV�GR� UHIOHFW� D�KLJKHU�OHYHO� RI� IUHHULGLQJ�� $� WHQGHQF\� HVSHFLDOO\� SURQRXQFHG� LQ� WKH� JURXS� RI� VPDOO� OHVV�LQQRYDWLYH�ILUPV��7KHVH�JURXSV�RI�ILUPV�VKRXOG�ZRUU\�DERXW�WKH�SROLF\�DJHQFLHV�EHFDXVH�WKH\� VKRZ� D� KLJK� OHYHO� RI� IUHHULGLQJ�� GR� SDUWLFLSDWH� OHVV� LQ� WKH� &'7,� VXSSRUWSURJUDPPHV�DQG�JHQHULF�LPSDFW��VHH�7DEOH������
0RUHRYHU�WKHLU�JRDO�DFKLHYHPHQW�LV�DOVR�EHORZ�DYHUDJH��7KLV�ODVW�FRQFOXVLRQ�FRXOG�QRW�EH�VWDWLFDOO\�SURYHG�EXW�LV�VXUSULVLQJ��,W�FRXOG�EH�H[SHFWHG�WKDW�WKH�OHVV�LQQRYDWLYH�ILUPV�FDUU\�RXW�OHVV�FRPSOH[�LQQRYDWLYH�DFWLYLWLHV�FORVH�WR�WKH�PDUNHW��7KLV�VXSSRVLWLRQ�FRXOG�H[SODLQ�RQ�RQH�VLGH�WKH�ORZ�OHYHO�RI�JHQHULF�LPSDFW�EXW�VKRXOG�JR�DFFRPSDQLHG�ZLWK�D�KLJKHU�OHYHO�RI�JRDO�DFKLHYHPHQW��
�� %DVHG�RQ�WKH�(67(�(XVNR�,NDVNXQW]D�VXUYH\��� 6RPH�VWXGLHV�GR� LQGLFDWH� WKDW� VXFK�SUREOHP�LV�QRW� WKDW� LPSRUWDQW�DV� LW� VHHPV��6PDOO�ILUPV�GR�LQLWLDWH�SURMHFWV�DFFRUGLQJ�WR�WKHLU�VL]H��ILQDQFLDO�SRVVLELOLWLHV�RU�WHFKQRORJLFDO�FDSDELOLWLHV��/HYLQ�HW�DO���������3�������$V�ZHOO�DV�ODUJH�ILUPV�OLNH�WKH�60(¶V�FDQ�WDNH�DGYDQWDJH�RI�WKHLU�FRPSDUDWLYH�DGYDQWDJHV�E\�W\SH�RI�PDUNHW��WHFKQRORJLFDO�FKDUDFWHULVWLFV��DSSURSLDELOLW\�DQG�WHFKQRORJLFDO�RSSRUWXQLWLHV��/HYLQ�HW�DO���������5RWKZHOO�'RGJVRQ�������



���

��� /DUJH�HQWHUSULVHV�
2WKHU� JURXS RI� ILUPV� WKDW� VKRZHG� D� GLYHUJLQJ� EHKDYLRXU� IRU� DOPRVW� DOO� WKH� DVSHFW�DQDO\VHG�LQ�WKLV�3K'�WKHVLV�DUH�WKH�ODUJH�HQWHUSULVHV��2YHU�����RI�WKRVH�ILUPV�±WKDW�DUH�SDUWLFLSDWLQJ� UHODWLYHO\�PRUH� LQ� WKH�&'7,�VXSSRUW�SURJUDPPHV� WKDQ� WKH� VPDOOHU� ILUPV�GR�VKRZ�D�IUHHULGHU�DWWLWXGH��7DNLQJ�LQ�DFFRXQW�WKH�5	'�HIIRUWV�RI�WKH�ODUJH�ILUPV�LW�FDQ�EH�SRLQWHG�RXW� WKDW�����RI� WKH� ODUJH�OHVV� LQQRYDWLYH� ILUPV�DUH� IUHHULGHUV�DQG� WKH�PRUH�LQQRYDWLYH� ODUJH� ILUPV�ZKLOH� IRU� WKH� ODUJH�PRUH� LQQRYDWLYH� HQWHUSULVHV� WKLV� SHUFHQWDJH�ZDV� ���� �VHH� 7DEOH� �����0RUHRYHU� WKHVH� ILUPV� VKRZ� D� ORZHU� OHYHO� RI� WHFKQLFDO� DQG�FRPPHUFLDO� UHVXOWV� LQFOXGLQJ� D� ORZ� OHYHO� RI� OHDUQLQJ� RU� JHQHULF� LPSDFW�� 7DNLQJ� LQ�DFFRXQW� WKRVH� ILQGLQJV� LW� VKRXOG� EH� SRVLWLYH� WR� DGMXVW� WKH� VHOHFWLRQ� FULWHULD� IRU� ODUJH�ILUPV��:LWKRXW�H[FOXGLQJ�WKHP�WRWDOO\�IURP�WKH�VXSSRUW�SURJUDPPHV�LW�FRXOG�EH�SRVVLEOH�WR�UHTXLUH�D�KLJKHU�LQWHUHVW�OHYHO��FORVH�WR�WKH�PDUNHW�SULFHV�
��� 6HFWRUDO�GLIIHUHQFHV
7KH� VHFWRUDO� DQDO\VHV� GLG� ILQG� VRPH� GLIIHUHQFHV WKDW� FRXOG� QRW� RQO\� EH� H[SODLQHG� E\�VHFWRUDO�GLIIHUHQFHV�RI�VL]H�RU�LQQRYDWLYH�HIIRUW�DQG�RULHQWDWLRQ�RU�RWKHU�VHFWRU����
$� ILUVW� VHFWRU� WKDW� FDQ� EH� KLJKOLJKWHG� LV� WKH� 5	'� EDVHG� ILUPV�� 7KH� DVVRFLDWLRQ� WHVWV�LQGLFDWH�WKDW�WKRVH�ILUPV�DUH�SDUWLFLSDWLQJ�PRUH LQ�WKH�&'7,�SURJUDPPHV�WKDQ�WKH�ILUPV�RI�RWKHU�VHFWRUV��%XW�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHOV�SRLQWHG�RXW�WKDW�WKLV�DERYH�DYHUDJH�SDUWLFLSDWLRQ� OHYHO� LV� DSSDUHQW�� 7DNLQJ� LQ� DFFRXQW� RWKHU� H[SODQDWRU\� YDULDEOHV� ±HVSHFLDOO\� WKH� LQQRYDWLYH� OHYHO� RI� WKH� ILUP� WKH SDUWLFLSDWLRQ� OHYHO� RI� WKH� ILUPV� RI� WKLV�VHFWRU� LV� RQ� DYHUDJH� OHYHO�� 7KH� 5	'� ILUPV� GR� KDYH� D� UHODWLYHO\� ORZ� OHYHO� RI� JRDO�DFKLHYHPHQW�ZKHUHDV�WKH�JHQHULF�LPSDFW�LV�FOHDUO\�DERYH�DYHUDJH��7KHVH�WZR�DSSDUHQWO\�FRQWUDGLFWLYH�WHQGHQFLHV�FRXOG�FRQILUP�WKH�K\SRWKHVLV�WKDW�WKRVH�ILUPV�DUH�FDUU\LQJ�RXW�FRPSOH[�DQG�ULVNIXO�SURMHFWV��6XFK�SURMHFWV�GR�JHQHUDWH�D�KLJK�OHYHO�RI� OHDUQLQJ�EXW�DW�WKH� VDPH� WLPH� WKHLU� JRDOV� DUH� GLIILFXOW� WR� DFKLHYH�� ,Q� UHODWLRQ� WR� WKH� IUHHULGHU� DWWLWXGH�WKRVH�ILUPV�GR�QRW�GLYHUJH�IURP�WKH�DYHUDJH�ILUP�
$� JURXS� RI� ILUPV� WKDW� VKRZ� UHODWLYHO\� EDG� UHVXOWV� DUH� WKH� ILUPV� RI� WKH� VHUYLFH� VHFWRU��7KRVH� ILUPV� VKRZ� D� OHYHO� RI� JRDO� DFKLHYHPHQW� FOHDUO\� EHORZ� DYHUDJH�� 7KH� ORJLVWLF�UHJUHVVLRQ�PRGHO�SRLQW�RXW�WKDW�VXFK�FDQ�QRW�EH�DWWULEXWHG�WR�WKH�VL]H��LQQRYDWLYH�OHYHO�RU�RWKHU�VSHFLILF�VHFWRUDO�GLIIHUHQFHV��7KH�ORZ�OHYHO�RI�JRDO�DFKLHYHPHQW�RI�WKH�5	'�EDVHG�VHFWRU�ZDV�DFFRPSDQLHG�E\�D�KLJK�OHYHO�RI�OHDUQLQJ��ZKLFK�FRXOG�EH�DQ�LQGLUHFW�LQGLFDWRU�RI� WKH� FRPSOH[LW\� RI� WKH� SURMHFWV�� )RU� WKH� ILUPV� RI� WKH� VHUYLFH� VHFWRU� D� UHODWLYH� ODUJH�SHUFHQWDJH�LQGLFDWHV�WKDW�WKH�JHQHULF�LPSDFW�ZDV�DOPRVW�QRQ�H[LVWHQW����6R�LW�VHHPV�WKDW�WKRVH� ILUPV� GLG� FDUU\� RXW� 5	'� DFWLYLWLHV� WKDW� DUH� O\LQJ�ZLWKLQ� WKHLU� WHFKQLFDO� IURQWLHU�
�� +HUH� LV� RQO\ KLJKOLJKWHG� WKH� VHFWRU� ZKR¶V� EHKDYLRXU� GLG� GLYHUJH� LQ� PRUH� WKDQ� RQH� FKDSWHU�� 2WKHU�FRQFOXVLRQV�LQ�UHODWLRQ�WR�WKH�VHFWRUDO�DQDO\VHV�FDQ�EH�IRXQG�LQ�HDFK�RI�WKH�FKDSWHUV��,W�VKRXOG�QRW�EH�FRUUHFW� WR�FRQFOXGH� WKDW� WKRVH�FRQFOXVLRQV�VKRXOG�EH� OHVV� LPSRUWDQW�EXW� WKH\�DUH�H[FOXGHG� IURP� WKLV�VHFWLRQ�IRU�QRW�UHSHDWLQJ�WKH�FRQFOXVLRQV�RI�HDFK�RI�WKH�FKDSWHUV���� $OWKRXJK� WKH�DYHUDJH�YDOXDWLRQ�RI� WKH�JHQHULF� LPSDFW�RI�WKH�VHUYLFH�VHFWRU�ZDV�� LQ�JHQHUDO��VLPLODU�WR�WKH�DYHUDJH�OHYHO�RI� WKH�ZKROH� VDPSOH�LW� LV�UHPDUNDEOH�WKDW�D�UHODWLYHO\�ODUJH�QXPEHU�RI�ILUPV�RI�WKH�VHUYLFH�VHFWRU�LQGLFDWH�WKDW�WKH�JHQHULF�LPSDFW�ZDV�DOPRVW�QRQ�H[LVWHQW�



���

SURMHFWV�� 7KLV� PHDQV� WKDW� WKH� ILUPV� RI� WKH� VHUYLFH� VHFWRUV� GR� QRW� QHHG� RQO\� ILQDQFLDO�VXSSRUW�EXW�DOVR�VKRXOG�UHFHLYH�D�PRUH�SHUVLVWHQW�FRQWURO�RI�WKH�SURMHFW�GHYHORSPHQW�DQG�DGGLWLRQDO�VXSSRUW�OLNH�WHFKQLFDO�FRQVXOWDQF\�RU�FRPPHUFLDO�DGYLVH�
��� )LQDO�FRQFOXVLRQV
,Q� WKH� ODVW� SDUW� RI� WKLV� FKDSWHU� �VHFWLRQ� �� ,� ZLOO� SUHVHQW� VRPH� RI� WKH�PRVW� LPSRUWDQW�ILQGLQJV�RI�P\�ZRUN��7KH�UROH�RI�WKH�&'7,�LQ�WKH�6SDQLVK�SURGXFWLRQ�VWUXFWXUH�FDQ�EH�FRQVLGHUHG�DV�LPSRUWDQW��,Q�WKH�SHULRG���������WKH�&'7,�GLG�ILQDQFH�DOPRVW������RI�WKH�6SDQLVK� H[SHQGLWXUHV� LQ� 5	'� DQG� ��� RI� WKH LQGXVWULDO� H[SHQGLWXUHV� LQ� 5	'��5RXQGDERXW������RI�WKH�6SDQLVK�ILUPV�GLG�JHW�ILQDQFLDO�VXSSRUW��%XW�WDNLQJ�LQWR�DFFRXQW�WKH�LQQRYDWLYH�OHYHO�RI�WKH�ILUPV�LW�FDQ�EH�SRLQWHG�RXW�WKDW����RI�WKH�LQQRYDWLYH�ILUPV�LQ�D� EURDG� VHQVH�ZHUH� VXSSRUWHG� DQG� RYHU� ����RI WKH� LQQRYDWLYH� ILUPV� LQ� D� VWULFW� VHQVH�ZHUH�VXSSRUWHG�E\�WKH�&'7,�
7KH�GLVFXVVLRQ�DERXW�WKH�PDLQ�FRQFOXVLRQ�RI�P\�3K'�WKHVLV�KDV�WR�WDNH�LQWR�DFFRXQW�WKH�ILYH�TXHVWLRQV�LQFOXGHG�LQ�WKH�FRQFHSWXDO�IUDPHZRUN�DERXW�WHFKQRORJ\�SROLF\�HYDOXDWLRQ�GHYHORSHG�LQ�FKDSWHU�RQH����,W�KDV�WR�EH�SRLQWHG�RXW�WKDW�P\�DQDO\VHV�GR�DQVZHU�RQO\�WKH�ILUVW� WKUHH� TXHVWLRQV� RI� WKDW� IUDPHZRUN�� 7KH� DQVZHUV� REWDLQHG� E\�P\� DQDO\VHV� GR� QRW�SHUPLW�WR�GLVTXDOLILFDWLRQ�RI�WKH�DFWXDWLRQ�RI�WKH�&'7,��2Q�RQH�KDQG��,�IRXQG�WKDW�PRVW�RI�WKH�ILUPV�XVHG�WKH�SXEOLF�VXSSRUW�WR�UDLVH�DQG�LQWHQVLI\�WKHLU�LQQRYDWLYH�DFWLYLWLHV�DQG�PRVW� RI� WKH� ILUPV�ZRXOG� KDYH� VHULRXV� SUREOHPV� WR� ILQDQFH� WKHLU� DFWLYLWLHV�ZLWKRXW� WKH�SXEOLF� VXSSRUW�� 2Q� WKH� RWKHU� KDQG� WKH� WHFKQRORJLFDO� DQG� FRPPHUFLDO� UHVXOWV� ZHUH�VDWLVI\LQJ�� 0RUHRYHU�� WKH� KLJK� OHYHO� RI� JHQHULF� LPSDFW� DQG� OHDUQLQJ� FRXOG� LPSO\� D�GLVSODFHPHQW�RU� LPSURYHPHQW�RI� WKH� WHFKQRORJLFDO� IURQWLHU�RI� WKH� ILUPV�RU�HYHQ�RI� WKH�LQGXVWULDO�V\VWHP�DV�D�ZKROH�
,W�KDV�WR�EH�XQGHUSLQQHG�WKDW�WKH�3K'�WKHVLV�RQO\�DQDO\VHG�WKH�ILUVW�WKUHH�TXHVWLRQV�RI�WKH�FRQFHSWXDO�IUDPHZRUN��7KH�UHVXOWV�RI�P\�VWXG\�GR�QRW�RIIHU�DQ\�HYLGHQFH�WKDW�LQGLFDWHV�ZKLFK� ZH� VKRXOG� UHMHFW� WKH� K\SRWKHVLV� WKDW� WKH� SXEOLF� VXSSRUW� GLG� UDLVH� WKH� VRFLDO�ZHOIDUH��6R�,�GR�QRW�UHMHFW�WKLV�K\SRWKHVLV�EXW�WR�FRQILUP LW�WKH�ODVW�WZR�TXHVWLRQV�RI�WKH�FRQFHSWXDO�PRGHO�VKRXOG�EH�DQDO\VHG��7KHUHIRUH�WKH�VWXG\�VKRXOG�QRW�RQO\�DQDO\VH� WKH�UROH� DQG� LPSDFW� IRU� WKH� VXSSRUWHG� ILUPV� EXW� DOVR� WKH� LPSDFW� RQ� WKH�ZKROH� SURGXFWLRQ�V\VWHP�
7KLV� GRHV� QRW�PHDQ� WKDW� WKH� DFWXDWLRQ� RI� WKH &'7,� FRXOG� QRW� EH� LPSURYHG�� EXW� VXFK�LPSURYHPHQWV�ZLOO�EH��RQ�RQH�KDQG��LQFUHPHQWDO��DQG�RQ�WKH�RWKHU�KDQG�VKRXOG�WDNH�LQWR�DFFRXQW� WKH� JOREDO� 6SDQLVK� V\VWHP� RI� WHFKQRORJ\� SROLF\�� 7KH� FRQFOXVLRQV� DERXW� WKH�FKDUDFWHULVWLFV�RI�WKH�ILUPV�ZLWK�D�EHORZ�OHYHO�JRDO�DFKLHYHPHQW�DQG�JHQHULF�LPSDFW�±QRW�RQO\� WKH� EHIRUH� PHQWLRQHG� RQHV� EXW� DOVR� WKH� FRQFOXVLRQV� PHQWLRQHG� LQ� HDFK� RI� WKH�
�� $V�PHQWLRQHG�LQ�FKDSWHU�RQH��WR�MXVWLI\�WKH�SXEOLF�VXSSRUW�RI�5	'�ILYH�TXHVWLRQV�VKRXOG�EH�DQVZHUHG�SRVLWLYHO\� LQ� D� VLPXOWDQHRXV� ZD\� ��� 'RHV� WKH� SXEOLF� LQWHUYHQWLRQ� JHQHUDWHV� DGGLWLRQDO� SULYDWH�LQYHVWPHQWV"����'RHV�WKH�SURMHFW�JHQHUDWHV�QHZ�WHFKQRORJLHV��DQ�LPSURYHPHQW�RI�LWV�DSSOLFDWLRQ�RU�DQ�DFFHOHUDWLRQ�RI� WKHLU�GLIIXVLRQ"����$UH� WKHVH�FRQYHUWHG� LQWR�QHZ�SURGXFWV�LQWURGXFHG�RQ�WKH PDUNHW"����7KLV�LQWURGXFWLRQ�GRHV�QRW�PHDQ�WKH�VXEVWLWXWLRQ�RI�H[LVWLQJ�VLPLODU�WHFKQRORJLHV"�DQG����7KH�FRVWV�RI� WKH� SROLF\� �LQFOXGLQJ� WKH� RSSRUWXQLW\� FRVWV�� DQG� LWV� LPSOHPHQWDWLRQ� DUH� OHVVHU� WKDQ� WKH� VRFLDO�EHQHILWV"�



���

FKDSWHUV� GR�VXJJHVW�WKH�H[LVWHQFH�RI�D�JURXS�RI�ILUPV�IRU�ZKLFK�WKH�ILQDQFLDO�VXSSRUW�DV�DQ� LVRODWHG� LQVWUXPHQW� LV� QRW� HQRXJK��7KH�VXSSO\�RI� ILQDQFLDO� IXQGV��RQ� LWV�RZQ�� LV� DQ�LQVWUXPHQW� UHODWHG�ZLWK� WKH� OLQHDU�PRGHO�RI� LQQRYDWLRQ�� ,Q� WKLV�PRGHO� WKH� LQSXW�RI� WKH�LQQRYDWLRQ�SURFHVV�LV�FRQYHUWHG�DXWRPDWLFDOO\�LQWR�WHFKQLFDO�UHVXOWV�ZKRVH�LQWURGXFWLRQ�LQ�WKH�PDUNHW�LV�HDV\�DQG�FRVWOHVV��%XW WKH�LQWHUDFWLYH�PRGHO�UHYHDOHG�WKDW�WKH�ILQDQFLDO�IXQGV�DUH�D�QHFHVVDU\�EXW�QRW�VXIILFLHQW�IDFWRU�WR�JHQHUDWH�QHZ�WHFKQRORJLHV�DQG�FRQYHUW�WKHP� LQWR� XVHIXO� SURGXFWV� IRU� WKH�PDUNHW�� 7KH� VWXG\�RI� WKH� ,0$'(� �������� DERXW� WKH�LQQRYDWLYH� ILUPV� LQ� WKH� UHJLRQ�0DGULG� GR� FRQILUP� WKLV� K\SRWKHVLV���� 7KH� &'7,�� DV� D�SROLF\�DJHQF\��VKRXOG�H[SODLQ�WKH�SROLWLFDO�UHVSRQVLEOHV�RI�WKH�QHHG�RI�D�PRUH�DGHTXDWH�SROLF\�DQG�FRQYLQFH�WKH�JRYHUQPHQW�WR�PDNH�VXFK�DGGLWLRQDO�PHDVXUHPHQW�SRVVLEOH�DQG�ILQDQFH�WKHP�
$OPRVW�DOO�VWXGLHV�LQGLFDWH�WKDW�WKH�ILUPV�UHDFKHG�E\�PRVW�WHFKQRORJ\�SROLF\�LQVWUXPHQWV�DUH� ILUPV� ZKR� DOUHDG\� GR� FDUU\� RXW� LQQRYDWLYH� DFWLYLWLHV� �%HFKHU�� ������ �����0H\HU�.UDKPHU�� ������ ������ %XHVD�0ROHUR�� ������ 0ROHUR�%XHVD�� ������� (YHQ� ZLWKLQ� WKH�JURXS�RI�LQQRYDWLYH�ILUPV�LW�ZDV�GHWHFWHG�WKDW�WKH�PRVW�LQQRYDWLYH�ILUPV�KDYH�D�FOHDUO\�JUHDWHU� SRVVLELOLW\� RI� EHORQJLQJ� WR� WKH� &'7,� ILUPV�� 7KHVH� UHVXOWV� ZHUH� DOVR� IRXQG� LQ�RWKHU� VWXGLHV� �6LHJHUW� HW� DO��� ������0H\HU�.UDKPHU�� ������ %HFKHU� HW� DO��� ������ ������0ROHUR�%XHVD��������.XOLFNH��HW�DO���������+HLMV���������
7KH�IDFW�WKDW�RQO\�WKH�PRUH�LQQRYDWLYH�ILUPV�GR�SDUWLFLSDWH�LQ�SXEOLF�VXSSRUW�VFKHPHV�LV�RQH� RI� WKH� PDLQ� SUREOHPV� IRU� WKH� WUDGLWLRQDO� WHFKQRORJ\� SROLF\� PRGHO�� 7KH� SROLFLHV�UHODWHG� WR� WKLV� PRGHO� �EDVHG� RQ� WKH� VXSSO\� RI� ILQDQFLDO� VRXUFHV�� LQIRUPDWLRQ� DQG�WHFKQRORJLFDO� NQRZOHGJH� GR� QRW� UHDFK� WKH� ILUPV� WKDW� DUH� QRW� GRLQJ� DQ\� LQQRYDWLYH�DFWLYLW\�DW�DOO��7KLV�LV�QRW�D�W\SLFDO�6SDQLVK�SUREOHP�EXW�LQ�DOO�GHYHORSHG�FRXQWULHV�\RX�ZLOO�ILQG�WKDW�WKH�WHFKQRORJ\�SROLF\�IDYRXUV�D�SDUW�RI�WKH�PRVW�G\QDPLF�DQG�IDVW�JURZLQJ�ILUPV��DFFHOHUDWLQJ�WKHLU�LQQRYDWLYH�DFWLYLWLHV��
/LNH� WKH�VWXG\�DERXW� WKH�JRDO�DFKLHYHPHQW�DQG�WKH�JHQHULF� LPSDFW�� WKH�VWXG\�DERXW�WKH�GLIIXVLRQ�RI�WKH�SXEOLF�VXSSRUW�DOVR�SRLQWV�RXW�WKDW�WKH�OHVV�LQQRYDWLYH�RU�QRW�LQQRYDWLYH�ILUPV� QHHG� VSHFLDO� DWWHQWLRQ��7KH�PRGHUQ� WHFKQRORJ\�SROLF\� VKRXOG�QRW�RQO\� IRUFH� WKH�5	'�DFWLYLWLHV�RI�WKH�DOUHDG\�LQQRYDWLYH�ILUPV��EXW�DOVR�UDLVH�WKH�QXPEHU�RI�LQQRYDWLYH�ILUPV��7KH� SUREOHP� LV� KRZ� WR�SXVK� WKH� VPDOO� LQGLYLGXDO� ILUPV�� RIWHQ�RZQHG�E\� D� VROH�IDPLO\� RU� D� IHZ� SDUWQHUV�� WR�PRGHUQLVH� WKHLU� SURGXFWLRQ� VWUXFWXUH� DQG� WR� LQWHJUDWH� WKH�LQQRYDWLRQ�DV�D�FHQWUDO�DVSHFW�RI�WKHLU�VWUDWHJLF�EHKDYLRXU��
$OWKRXJK� LW� VHHPV� WKDW� WKH� VPDOOHU� ILUPV� DQG� OHVV� LQQRYDWLYH�RQHV�GR�QRW�KDYH�D�KLJK�SDUWLFLSDWLRQ� JUDGH� WKHLU� H[FOXVLRQ� RI� WKH�&'7,� IURP� VXSSRUW� SURJUDPPHV� FDQ� QRW� EH�IRXQG� LQ� WKH� GHFLVLRQ�PDNLQJ� SURFHVV� RI� WKH� &'7,��2Q� WKH� FRQWUDU\� VPDOOHU� DQG� OHVV�LQQRYDWLYH�ILUPV�DUH�GLVFULPLQDWHG�SRVLWLYHO\�LQ�WKH�FDVH�WKDW�WKH\�DUH�DSSO\LQJ�IRU�VXSSRUW��7KH�SUREOHP�LV�WKDW�PRVW�RI�WKRVH�ILUPV�GR�QRW�DSSO\�IRU�KHOS��0D\EH�WKH�PRVW�LPSRUWDQW�UHDVRQ�IRU�WKH�DXWR�H[FOXVLRQ�RI�WKH�VPDOOHU�ILUPV�±RU�WKH�OHVV�LQQRYDWLYH�ILUPV� LV�WKH�
�� $V�PHQWLRQHG�EHIRUH�� WKLV�VWXG\��DQDO\VLQJ�WKH�RSLQLRQ�RI�WKH�LQQRYDWLYH�ILUPV�DERXW�WKH�VXSSRUW�WKDW�WKH\� HVWHHP� DV� QHFHVVDU\� SRLQWHG� RXW� WKDW� WKH\� QRW� RQO\� GHPDQG� ILQDQFLDO� KHOS� �����RI� WKH� ILUPV�GHPDQGHG�ILQDQFLDO�VXSSRUW�WR�EX\�QHZ�PRGHUQ�HTXLSPHQW�DQG�RYHU�����GHPDQGHG�ILQDQFLDO�VXSSRUW�WR�FDUU\�RXW�5	'�SURMHFWV���EXW�DOVR�WHFKQLFDO�DGYLFH�WR�LQLWLDWH�WKHLU�SURMHFW��������VXSHUYLVLRQ�DQG�RULHQWDWLRQ� GXULQJ� WKH� GHYHORSPHQW� RI� WKH� SURMHFWV� ������ DQG� IRUPDWLRQ� DQG� WUDLQLQJ� IRU� WKHLU�PDQDJHUV�������DQG�SHUVRQQHO�������



���

VWULFW� FRQFHSW� RI� 5	'� PDQDJHG� E\� WKH� &'7,�� 7KLV� FRQFHSW� OLPLWV� WKH� VXSSRUW� WR�IRUPDOLVHG�5	'�SURMHFWV� H[FOXGLQJ�RWKHU�NLQGV�RI�5	'�DFWLYLWLHV��'XH� WR� WKH� OLPLWHG�FDSDFLW\� RI� LQQRYDWLRQ� PDQDJHPHQW� RI� WKRVH� ILUPV� WKH\� KDYH� GLIILFXOWLHV� WR� WUDQVODWH�WKHLU�LQQRYDWLRQ�DFWLYLWLHV�LQ�ZHOO�RUJDQLVHG�SURMHFWV�ZLWK�FOHDU�REMHFWLYHV���

�� 7KH�DQDO\VLV�SLFN�XS�UDWH�RI�WKH�&'7,�ZLWKLQ�WKH�LQQRYDWLYH�ILUPV�LQ�1DYDUUR�DQG�WKH�%DVTXH�&RXQWU\�GLG� FRQILUP� WKLV� FRQFOXVLyQ�� 7KLV� VWXG\� LQGLFDWHV� WKDW� WKH� 5	'� DFWLYLWLHV� RI� WKH� VPDOO� DQG� OHVV�LQQRYDWLYH�ILUPV�DUH�QRUPDOO\�LQFUHPHQWDO�DQG�QRW�IRUPDOLVHG��DQG�WKDW�PRVW�RI�WKRVH�ILUPV�GLG�QHYHU�DSSO\�IRU�KHOS�IURP�WKH�FHQWUDO�JRYHUQPHQW��+HLMV��������



���
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$&.12:/('*(0(176
,�ZRXOG� OLNH� WR� LQLWLDWH� WKLV�SUHIDFH�E\�VKRZLQJ�P\�JUDWLWXGH� WR�SURIHVVRU� -RVp�0ROHUR�IRU� JLYLQJ PH� ±VRPH� \HDUV� DJR� WKH� RSSRUWXQLW\� WR� VWDUW� P\� SURIHVVLRQDO� FDUUHHU� LQ�6SDLQ��$IWHU�ILQLVKLQJ�P\�VWXGLHV�LQ�3ROLF\�6FLHQFHV��LQ�ZKLFK�WKH�GHVLJQ�DQG�HYDOXDWLRQ�RI�SROLFLHV�KDG�D�FHQWUDO�UROH��SURIHVVRU�0ROHUR�±WRJHWKHU�ZLWK�SURIHVVRU�0LNHO�%XHVD�RIIHUHG PH�WKH�RSSRUWXQLW\�WR�UH�RULHQWDWH�DQG�FRPSOHWH�P\�SURIHVVLRQDO�HGXFDWLRQ��'XH�WR� WKHLU� VXSSRUW� ,� VWDUWHG� WR� VWXG\� HFRQRPLFV�� WR� SDUWLFLSDWH� LQ� UHVHDUFK� SURMHFWV� DERXW�WHFKQRORJLFDO�FKDQJH�DQG�HFRQRPLF�GHYHORSPHQW�DQG�WR�LPSURYH�P\�NQRZOHGJH�RI�WKH�6SDQLVK� ODQJXDJH��7KH\�DUH� UHVSRQVLEOH� IRU�P\� LQWHUHVW� LQ� WKH�VXEMHFW�RI� WHFKQRORJLFDO�FKDQJH�DQG�LQQRYDWLRQ��1RW�RQO\�ZRXOG�,�OLNH�WR�WKDQN�WKHP�IRU�WKH�IDLWK�WKDW�WKH\�KDG�LQ�PH��EXW�DOVR�WKHLU�FDSDFLW\�WR�PRWLYDWH�DQG�JXLGH�PH�LQ�D�ZRUOG�WKDW�ZDV�WRWDOO\�QHZ�IRU�PH��,�ZLOO�DOZD\V�UHPHPEHU�WKH�HQRUPRXV�VXSSRUW��NQRZOHGJH��DGYLFH�DQG�SDWLHQFH�WKDW�WKH\�JDYH� WR�PH�DQG�WKDW�ZDV�GHFLVLYH�IRU� WKH�UHDOLVDWLRQ�RI� WKLV� WKHVLV��,�DP�GHHSO\�LQ�GHEW�WR�ERWK�RI�WKHP�DQG�KRSH�WKDW�WKLV�3K'�WKHVLV�IXOILOOV�WKH�WUXVW�WKDW�WKH\�JDYH�PH��
7KH�HPSLULFDO�GDWD�XVHG�LQ�WKH�FHQWUDO�SDUW�RI�WKLV�3K'�WKHVLV�LV�WKH�RXWFRPH�RI�D�VWXG\�ILQDQFHG�E\�WKH�&HQWUH�RI�7HFKQRORJLFDO�,QGXVWULDO�'HYHORSPHQW��&'7,��DQG�FDUULHG�RXW�E\� WKH� ,QVWLWXWH�RI� ,QGXVWULDO� DQG�)LQDQFLDO�$QDO\VHV��%RWK� LQVWLWXWLRQV�GLG� VXSSRUW�PH�GXULQJ� WKH�ZKROH� SURFHVV� RI� WKH� UHDOLVDWLRQ� RI�P\� WKHVLV�� ,Q� UHODWLRQ�ZLWK� WKH�&'7,� ,�ZRXOG�OLNH�WR�KLJKOLJKW� WZR�SHRSOH��-DYLHU�8U]D\�DQG�$VFHQFLyQ�%DUDMDV��ERWK�RI�WKHP�VXSSRUWHG�PH�GXULQJ� WKH� ODVW� \HDUV� DQG�RIIHUHG�PH� WKHLU�NQRZOHGJH DERXW� WKH� LQWHUQDO�PHFKDQLVP� DQG� IXQFWLRQLQJ� RI� WKH� &'7,��7KH� FRPPHQWV� DQG� WKH� GLVFXVVLRQV�ZH� KDG�KHOSHG�PH� WR�XQGHUVWDQG�DQG�LPSURYH�WKH�RXWFRPHV�RI�P\�VWXG\��$OVR�,�ZRXOG�OLNH�WR�VKRZ�P\�JUDWLWXGH�WR�DOO�P\�FROOHDJXHV�DQG�H[�FROODERUDWRUV�RI�WKH�,$,)��HVSHFLDOO\�WR�0RQWVHUUDW�&DVDGR��&DUORV�0DQXHO�)HUQiQGH]��-XDQ�&DUORV�-LPpQH]��$QWRQLR�)RQIUtD�\�0LJXHO�&DUUHUDV� IRU�WKHLU�FRQWLQXRXV�VXSSRUW��DGYLFH�DQG�KHOS�
,Q�UHODWLRQ�WR�WKH�VWDWLVWLFDO�DQDO\VHV�±HVSHFLDOO\�WKH�ORJLVWLF�UHJUHVVLRQ�PRGHO� ,�KDG�WKH�KHOS�RI�*UHJRULR�5��6HUUDQR��+H�ZDV�DOZD\V�DYDLODEOH�WR�UHYLVH�WKH�UHVXOWV�DQG�H[SODLQ�P\� GRXEWV� FRQFHUQLQJ� WKHVH�PRGHOV��0D\EH� WKH�PRVW� GLIILFXOW� DQG� KDUG�ZRUNLQJ� WDVN�ZDV�FDUULHG�RXW�E\�-DYLHU�+HUDV��ZKR�GLG�WKH�FRUUHFWLRQV�RI�WKH�RULJLQDO�6SDQLVK�YHUVLRQ�RI� WKLV� 3K'� WKHVLV�� ,�ZRXOG� OLNH� WR� VKRZ�P\�JUDWLWXGH� WR� ERWK� RI� WKHP�� DVVXPLQJ� ±RI�FRXUVH� DOO�WKH�UHVSRQVLELOLW\�IRU�DQ\�HUURU�WKDW�PD\�UHPDLQ
3DUW� RI� WKLV� 3K'�SURMHFW�ZDV� FDUULHG� RXW� GXULQJ�P\����PRQWKV� VWD\� DW� WKH�)UDXQKRIHU�,QVWLWXWH� IRU� 6\VWHP� DQG� ,QQRYDWLRQV� 5HVHDUFK�� 7KHUH� ,� REWDLQHG� PXFK� YDOXDEOH�LQIRUPDWLRQ� IRU� WKH� FDVH� VWXGLHV� DQG� IRU� WKH� WKHRUHWLFDO� SDUW� RI� WKLV� SDSHU��$PRQJ WKH�QXPHURXV�PHPEHUV�RI�WKLV�LQVWLWXWH�WKDW�VXSSRUWHG�PH�,�ZRXOG�OLNH�WR�PHQWLRQ�HVSHFLDOO\�.QXW�.RVFKDW]N\��ZKR�FRDFKHG P\�ZRUN�GXULQJ�WKDW�WLPH��,�ZRXOG�OLNH�WR�WKDQN�KLP�IRU�JLYLQJ� PH� WKH� RSSRUWXQLW\� WR� ZRUN� DW� WKHLU� LQVWLWXWH�� IRU� WKH� H[FHOOHQW� ZRUNLQJ�FRQGLWLRQV��IRU�WKH�DYDLODELOLW\�RI�D�YHU\�ZHOO�HQGRZHG�OLEUDU\�DQG�IRU�SURYLGLQJ�PH�ZLWK�VHYHUDO�HYDOXDWLRQ�VWXGLHV�RQ WHFKQRORJ\�SROLF\��,�ZLOO�QHYHU�IRUJHW�WKH�H[LVWHQFH�RI�WKH�SRVLWLYH� VWLPXODWLQJ� ZRUNLQJ� FXOWXUH� RQ� WKH� )UDXQKRIHU� ,QVWLWXWH� WKDW� LPSURYHV� WKH�SRVLELOLW\� IRU� GRLQJ� UHVHDUFK� DFWLYLWLHV� IRU� VXEMHFWV� UHODWHG� ZLWK� LQQRYDWLRQ� DQG�WHFKQRORJ\�SROLF\��7RJHWKHU�ZLWK�WR�.QXW�.RVFKDW]N\��,�ZRXOG�OLNH�WR�KLJKOLJKW�8OULNH�%URVV�DQG�*XQQDU�0�QW��QRW�RQO\�IRU�WKHLU�XQFRQGLWLRQDO�VXSSRUW��EXW�DOVR�EHFDXVH�WKH\�



���

WXUQHG�P\�VWD\�LQ�*HUPDQ\�LQWR�D�YHU\�SOHDVDQW�RQH�IURP�ZKLFK�,�FRQVHUYH�XQIRUJHWDEOH�PHPRULHV�
,� ZRXOG� DOVR� OLNH� WR� VKRZ� P\� JUDWLWXGH� WR� WKH� LQVWLWXWLRQV� WKDW� PDGH� SRVVLEOH� WKH�UHDOLVDWLRQ�RI�P\�WKHVLV�DQG�ILQDQFHG�WKH�WULSV�DQG�VWD\V�LQ�*HUPDQ\��$�ODUJH�SDUW�RI�WKH�3K'� SURMHFW� KDV� EHHQ� ILQDQFHG� E\� WKH� 0LQLVWU\� RI� (GXFDWLRQ� DQG� &XOWXUH� ZKLFK�SURYLGHG� PH� ZLWK� D� IRXU \HDU� GRFWRUDO� VFKRODUVKLS�� $W� VRPH� SDUWLFXODU� PRPHQWV� ,�UHFHLYHG�ILQDQFLDO�VXSSRUW�IURP�WKH�,$,)�DQG�,�DOVR�JRW�VRPH�VXSSRUW�±LQ�WKH�IRUP�RI�D�UHVHDUFK�FRQWUDFW� WR�ILQDQFH�P\�VWD\�LQ�*HUPDQ\�RI�WKH�)UDXQKRIHU�,QVWLWXWH�
,� ZRXOG� HVSHFLDOO\� OLNH� WR� PHQWLRQ� P\� FROOHDJXHV� IURP� WKH� 'HSDUWPHQW� RI� $SSOLHG�(FRQRPLFV�RI�WKH�&RPSOXWHQVH�8QLYHUVLW\�LQ�0DGULG��,�FRXOG�LPSURYH�WKH�ILQDO�YHUVLRQ�RI�P\�3K'�GXH� WR� WKH�FRPPHQWV�DQG�VXJJHVWLRQV�PDGH�GXULQJ� WKH�SUHVHQWDWLRQ�RI�P\�ZRUN�LQ�WKH�VHPLQDU�RI�WKLV�GHSDUWPHQW��$OVR�WKH�VXJJHVWLRQV�PDGH�E\�WKH�GHSDUWPHQWV�FRPPLVVLRQ�WKDW�HYDOXDWHG�D�GUDIW�YHUVLRQ�RI�P\�3K'�WKHVLV�ZHUH�HVSHFLDOO\�KHOSIXO�
,W� LV� LPSRVVLEOH� WR�PHQWLRQ�DOO� WKH�SHRSOH�DQG�VLWXDWLRQV�WKDW�DUH�FRPLQJ�LQWR�P\�PLQG�ZKHQ� ,� ORRN�EDFN� DW� WKH� ODVW�\HDUV��ZKHQ� , HODERUDWHG� WKLV�3K'� WKHVLV�� ,�ZRXOG� OLNH� WR�WKDQN� HYHU\ERG\� WKDW� KDG� VXSSRUWHG� PH� VRPHKRZ�� 7KDQNV� WR� 0DDUWHQ�� 0DUF�� /RX��$QG\��$QD�� -XOHV��6\ELOOH��'LUN��0DULDQQH��*XQWHU��-RFKHP��(PDQXHO��2OLYHU�� �6WHIDQ��*XLGR�� 9LROD�� &ULVWLDQD�� .QXW�� $GROIR�� ,QpV�� &RQFKLWD�� 63(,1�� 5,&7(6�� DQG� DOO� WKH�RWKHUV�WKDW�,�PD\�KDYH�IRUJRWWHQ�WR�PHQWLRQ�KHUH��

-RRVW�+HLMV0DGULG��-DQXDU\������
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5()(5(1&(6
$FRVWD��-�� �������$QiOLVLV�(FRQyPLFR�GH� OD�3ROtWLFD�7HFQROyJLFD��8QD�$SUR[LPDFLyQ�(FRQRPpWULFD� D� ORV�3UR\HFWRV�&RQFHUWDGRV� GHO�3ODQ�1DFLRQDO� GH� ,�'�� 7HVLV�'RFWRUDO��8QLYHUVLGDG�GH�/DJXQD$FV��=���$XGUHWVFK��'���������5	'�6SLOORYHUV�DQG�5HFLSLHQW�)LUP�6L]H��7KH�5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV��$FV�� =��� $XGUHWVFK�� '��� )HOGPDQ�� 0�� ������� 5HDO� (IIHFWV� RI� $FDGHPLF� 5HVHDUFK��&RPPHQW�,Q��$PHULFDQ�(FRQRPLF�5HYLHZ��9RO������1R�����3S���������$JKLRQ�� 3��� +RZLWW�� 3�� ������� $ 0RGHO� RI� *URZWK� 7KURXJK� &UHDWLYH� 'HVWUXFWLRQ��(FRQRPHWULFD��9RO�����1R���$OGULFK�� +��� 1HOVRQ�� '�� ������� /LQHDU� 3UREDELOLW\�� /RJLW� DQG� 3URELW� 0RGHOV�� 6DJH�8QLYHUVLW\�3DSHUV����6DJH�$OOHQ��3���������6WUDWHJLHV�IRU�1HZ�7HFKQRORJLHV���$OOHQ��7���8WWHUEDFN�� -��� 6LUEX��$���$VKIRUG��1���+ROORPRQ��-�� �������*RYHUQPHQW�,QIOXHQFH�RQ�WKH�3URFHV�RI�,QQRYDWLRQ�LQ�(XURSH�DQG�-DSDQ��5HVHDUFK�3ROLF\��9RO���$ORQVR��-��$���'RQRVR��9���������&RPSHWLWLYLGDG�GH�OD�(PSUHVD�([SRUWDGRUD�(VSDxROD��,&(;$QWRQHOOL�� &�� ������� $� )DLOXUH�,QGXFHPHQW� 0RGHO� RI� 5HVHDUFK� DQG� 'HYHORSPHQW�([SHQGLWXUH�� ,WDOLDQ� (YLGHQFH� IURP� WKH� (DUO\� ����
V�� -RXUQDO� RI� (FRQRPLF�%HKDYLRXU�DQG�2UJDQLVDWLRQ$PHPL\D� 7�� �������4XDOLWDWLYH� 5HVSRQVH� 0RGHOV�� $� 6XUYH\�� -RXUQDO� RI� (FRQRPLF�/LWHUDWXUH��9RO�;,[�$UFKLEXJL��'��(W�$O�� �������&RQFHQWUDWLRQ�� )LUPVL]H� DQG� ,QQRYDWLRQ��(YLGHQFH� IURP�,QQRYDWLRQ�&RVWV��7HFKQRYDWLRQ��9RO������1R���$UFKLEXJL��'���&HVDUDWWR�� 6��� 6LULOL��*�� �������6RXUFHV� RI� ,QQRYDWLYH�$FWLYLWLHV� DQG�,QGXVWULDO�2UJDQLVDWLRQ��5HVHDUFK�3ROLF\��9RO����$UFKLEXJL�� '��� 0LFKLH� -�� ������� /D� ,QWHUQDFLRQDOL]DFLyQ� GH� OD� 7HFQRORJtD�� 0LWR� \�5HDOLGDG��,QIRUPDFLyQ�&RPHUFLDO�(VSDxROD��1R�����$UFKLEXJL�� '��� 0LFKLH�� -�� ������� 7HFKQRORJ\�� *OREDOLVDWLRQ� DQG� (FRQRPLF�3HUIRUPDQFH��&DPEULGJH�8QLYHUVLW\�3UHVV
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$UURZ�� .�� ������� 7KH (FRQRPLF� ,PSOLFDWLRQV� RI� /HDUQLQJ� E\� 'RLQJ�� 5HYLHZ� RI�(FRQRPLF�6WXGLHV���������$XGUHWVFK��'��%���������/D 3ROtWLFD�,QGXVWULDO��$OJXQRV�(MHPSORV�,QWHUQDFLRQDOHV��(Q��0DUWLQ��(G���������$\GDORW�� 3��� .HHEOH�� '�� �(GV�� ��� �������+LJK� 7HFKQRORJ\� ,QGXVWU\� DQG� ,QQRYDWLYH�(QYLURQPHQWV��7KH�(XURSHDQ�([SHULHQFH��%DLO\��0��(W�$O�� �������7KH�QHHG IRU�D�3HUPDQHQW�7D[�&UHGLW�IRU�,QGXVWULDO�5HVHDUFK�DQG�'HYRORSPHQW��$Q(FRQRPLF�$VVHVPHQW��%DU]HO��<���������2SWLPDO�7LPLQJ�RI�,QQRYDWLRQV��5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV���%HFKHU�� *�� ������� :LUWVFKDIWOLFKH� (QWZLFNHOXQJ� XQG� ,QQRYDWLRQVEHUHLWVFKDIW� YRQ�8QWHUQHKHPHQ�LQ�%DGHQ�:�UWWHPEHUJ��(Q��+XFNH�:ROOPDQQ������%HDWK��-��.DWVRXODFRV��<��8OSK��'���������6WUDWHJLF�5	'�3ROLF\��(FRQRPLF�-RXUQDO��9RO�����������%HFKHU�� *�� HW� DO�� ������� )X(�3HUVRQDONRVWHQ]XVFK�VVH�� 6WUXNWXUHQWZLFNHOXQJ��%HVFKlIWLJXQJVZLUNXQJHQ� XQG� .RQVHTXHQ]HQ� I�U� GLH� ,QQRYDWLRQVSROLWLN�� ,6,�)UDXQKRIHU�',:%HFKHU�� *��� .XKOPDQQ�� 6�� �(GV�� �� ������� (YDOXDWLRQ� RI� 7HFKQRORJ\� 3ROLF\�3URJUDPPHV�LQ�*HUPDQ\��.OXZHUV�$FDGHPLF�3XEOLVKH%HFKHU�� *��� .XQW]H�� 8��� 3ILUUPDQQ�� *��� :DOWHU�� +��� :HLEHUW�� :�� �������=ZLVFKHQEDODQ]�GHU�(LQ]HOEHWULHEOLFKHQ�7HFKQRORJLHI|UGHUXQJ�I�U�.OHLQH�XQG�0LWWOHUH�8QWHUQHKPHQ�LQ�%DGHQ�:�UWWHPEHUJ��(QGEHULFKW��7HLO����,6,�)UDXQKRIHU%HFKHU�� *��� :HLEHUW�� :�� ������� =ZLVFKHQEDODQ]� GHU� (LQ]HOEHWULHEOLFKHQ�7HFKQRORJLHI|UGHUXQJ� I�U� .OHLQH� XQG� 0LWWOHUH� 8QWHUQHKPHQ� LQ� %DGHQ�:�UWWHPEHUJ��(QGEHULFKW��7HLO��� ,6,�)UDXQKRIHU%HLVH��0���/LFKW��*��� 6SLHONDPS��$�� �������7HFKQRORJLH�7UDQVIHU�DQ�GHU�.OHLQH�XQG�0LWWOHUH� 8QWHUQHKPHQ�� $QDO\VHQ� XQG� 3HUVSHNWLYHQ� I�U� %DGHQ�:�UWWHPEHUJ�� 6RPRV�9HUODJVJHVHOOVFKDIW%LHNHUW�� (�� ������� :LUWVFKDIW� XQG� 6WDDW� $OV� 3DUWQHU� LP� 7HFKQRORJLVFKHQ�,QQRYDWLRQVSUR]HVV� �$XV� GHU� 6LFKW� GHU�:LUWVFKDIW��9RUWUDJ�$QOlVVOLFK� GHU� )DFKWDJXQJ�)	7��+DQQRYHU%LVTXHUUD��5���������,QWURGXFFLyQ�&RQFHSWXDO�DO�$QiOLVLV�0XOWLYDULDEOH��(G��(XGHPD%ODQN��'���6WLJOHU��*���������7KH�'HPDQG�DQG�6XSSO\�RI�6FLHQWLILF 3HUVRQDO��1%(5



���

%R]HPDQ�%���0HONHUV�-���������$VVHVLQJ�5	'�,PSDFW��0HWKRGV�DQG�3UDFWLFH��.OXZHU�$FDGHPLF�3XEOLVKHUV%UDxD�� -��� %XHVD��0���0ROHUR�� -�� �������(O� (VWDGR� \� HO� &DPELR� 7HFQROyJLFR� HQ� OD�,QGXVWULDOL]DFLyQ�7DUGtD��)RQGR�GH�&XOWXUD�(FRQyPLFD%UDQGWV��(W�$O�������� $Q�2YHUDOO�(YDOXDWLRQ�RI�WKH�6WDWH�RI�5	'�LQ�6SDLQ��5HSRUW�WR�WKH�&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV���&RQWUDFW�3VV����������%UlXQOLQJ�� *��� +DUPVHQ�� '�� 0�� ������ 'LH�:LUNVDPNHLW� GHU� )|UGHUXQJVSULQ]LSLHQ�XQG�,QVWUXPHQWDULXP�GHU�)RUVFKXQJV�XQG�7HFKQRORJLH�3ROLWLN��%URZQ�� 0��� 5DQGDOO�� &��� 6WHYHQ� 5�� (�� ������� (YDOXDWLQJ� 7HFKQRORJ\� ,QQRYDWLRQ�3URJUDPV��7KH�8VH� RI�&RPSDULVRQ�*URXSV� WR� ,GHQWLI\� ,PSDFWV��5HVHDUFK�3ROLF\��9RO����%XHVD��0�������� (O�6LVWHPD�3URGXFWLYR�\�OD�3ROtWLFD�,QGXVWULDO�HQ�(VSDxD��������������&XDGHUQRV�GH�5HODFLRQHV�/DERUDOHV�1R���%XHVD��0���������3ROtWLFD�7HFQROyJLFD��8QD�(YDOXDFLyQ�*OREDO��(FRQRPLVWDV�1R����%XHVD��0�������� /D�3ROtWLFD�7HFQROyJLFD�HQ�(VSDxD��8QD�(YDOXDFLyQ�HQ�OD�3HUVSHFWLYD�GHO�6LVWHPD�3URGXFWLYR��,QIRUPDFLyQ�&RPHUFLDO�(VSDxROD��1R�����%XHVD�� 0��� 0ROHUR�� -�� ������� ,QQRYDFLyQ� ,QGXVWULDO� \� 'HSHQGHQFLD� 7HFQROyJLFD� GH�(VSDxD��(G��(XGHPD%XHVD��0���0ROHUR�� -�� �������3ROtWLFD� 7HFQROyJLFD� \� %DVH� ,QGXVWULDO�� ,QFOXLGR� HQ� OD�,QGXVWULD� (VSDxROD�� 5HFXSHUDFLyQ� (VWUXFWXUD� \� 0HUFDGR� 'HOJDGR� -�� /��� 3HGUHxR�� $���'LU����%XHVD��0���0ROHUR��-���������3DWURQHV�GH�,QQRYDFLyQ�\�(VWUDWHJLDV�7HFQROyJLFDV�HQ�ODV�(PSUHVDV�(VSDxRODV��(Q��(VSDxD�(FRQRPLD��-RVH�/XLV�'HOJDGR��'LUHFWRU�������%XHVD��0���0ROHUR��-���������,QQRYDFLyQ�\ 'LVHxR�,QGXVWULDO��(YDOXDFLyQ�GH�OD�3ROtWLFD�GH�3URPRFLyQ�GHO�'LVHxR�HQ�(VSDxD��(GLWRULDO�&LYLWDV%XHVD�� 0��� 0ROHUR�� -�� ������� /D� 5HJXODULGDG� ,QQRYDGRUD� HQ� (PSUHVDV� (VSDxRODV��5HYLVWD�GH�(FRQRPtD�$SOLFDGD��%XHVD��0��� 0ROHUR�� -�� �������7DPDxR� (PSUHVDULDO� H� ,QQRYDFLyQ� 7HFQROyJLFD� HQ� OD�(FRQRPtD�(VSDxROD��,QIRUPDFLyQ�&RPHUFLDO�(VSDxROD��1R�����%XHVD�� 0��� 1DYDUUR�� 0��� =XELDXUUH�� $�� ������� /D� ,QQRYDFLyQ� 7HFQROyJLFD� HQ� ODV�(PSUHVDV� GH� ODV� &RPXQLGDGHV� $XWyQRPDV� GHO� 3DtV� 9DVFR� \� 1DYDUUD�� $]NRDJD��&XDGHUQRV�GH�&LHQFLDV�6RFLDOHV�\�(FRQyPLFDV���(XVNR�



���

%XLVHUHW��7���&DPHURQ��+��0���*HRUJLRX��/���������:KDW�'LIIHUHQFHV�'RHV�LW�0DNH"�$GLWLRQDOLW\� LQ� WKH� 3XEOLF� 6XSSRUW� RI� 5	'� LQ� /DUJH� )LUPV�� ,QWHUQDWLRQDO� -RXUQDO� RI�7HFKQRORJ\�0DQDJHPHQW��9RO������1RV�������%XVRP�� ,�� ������� ,PSDFWR� GH� ODV� $\XGDV� 3~EOLFDV� D� ODV� $FWLYLGDGHV� GH� ,�'� GH� ODV�(PSUHVDV��8Q�$QDOLVLV�(PStULFR��5HYLVWD�GH�(FRQRPLD�3~EOLFD�������HV%XVRP��,���������,QQRYDFLyQ�H�,QWHUYHQFLyQ�3~EOLFD��3DQRUDPD�\�(YLGHQFLD�(PStULFD��7HVLV�'RFWRUDO&DSURQ��+���(G�� �� �������3URFHHGLQJV�RI� WKH�:RUNVKRSV�RQ�4XDQWLWLYH�(YDOXDWLRQ�RI�WKH�,PSDFW�RI�5	'�3URJUDPHV��8QLyQ�(XURSHD&DSURQ�� +�� ������� (FRQRPLF� DQG� &XDQWLWDWLYH� 0HWKRGV� IRU� WKH� (YDOXDWLRQ� RI� WKH�,PSDFW� RI� 5	'� 3URJUDPHV�� D� 6WDWH� RI� $UW�� 8QLyQ� (XURSHD� �&LH�� &H��0RQLWRU?6SHDU��1RY���������&DUPLFKHDO�� -�� ������ 7KH (IIHFWV� RI�0LVVLRQ� 2ULHQWDWHG� 3XEOLF� 5	'� 6SHQGLQJ� RQ�3ULYDWH�,QGXVWU\��-RXUQDO�RI�)LQDQFH���������&LUFD� �������0HWKRGRORJ\� IRU� WKH�(YDOXDWLRQ� RI�&RPPXQLW\�6XSSRUW�)UDPHZRUN� IRU�5HVHDUFK� DQG� 7HFKQRORJLFDO� 'HYHORSPHQW� LQ� 3RUWXJDO�� ,UHODQG� DQG� *UHHFH�� 8QLyQ�(XURSHD&LUFXOR�GH�(PSUHVDULRV� �������$FWLWXG�\�&RPSRUWDPLHQWR�GH� ODV�*UDQGHV�(PSUHVDV�(VSDxRODV�DQWH�OD�,QQRYDFLyQ��&RKHQ��:��/HYLQ��5��&��<�0RZHU\��'��&�� �������)LUP�6L]H� DQG�5	'� ,QWHQVLW\��$�5H�([DPLQDWLRQ� -RXUQDO�RI�,QGXVWULDO�(FRQRPLFV��1R����&RKHQ��:���<�/HYLQWKDO��'���������,QQRYDWLRQ�DQG�/HDUQLQJ��7KH�WZR�)DFHV�RI�5	'�,PSOLFDWLRQV�IRU�WKH�$QDO\VLV�RI�5	'�,QYHVWPHQW��(FRQRPLF�-RXUQDO��9RO����&RRNH��3���0RUJDQ��.���������7KH�1HWZRUN�3DUDGLJP��1HZ�'HSDUWXUHV�LQ�&RUSRUDWH�DQG� 5HJLRQDO� 'HYHORSPHQW�� (QYLURQPHQW� DQG� 3ODQQLQJ�'�� 6RFLHW\� DQG� 6SDFH�� ���� 3���������&RRNH�� 3��� 0RUJDQ�� .�� ������ 7KH� &UHDWLYH� 0LOLHX�$� 5HJLRQDO� 3HUVSHFWLYH� RQ�,QQRYDWLRQ��&RUGHQ��:���������7UDGH�3ROLF\�DQG�(FRQRPLF�:HOIDUH��&ODUHQGRQ�3UHVV&RUGHV�� -�� -�� �������7D[� ,QFHQWLYHV� DQG�5	'�6SHQGLQJ��$�5HYLHZ�RI� WKH�(YLGHQFH��5HVHDUFK�3ROLF\��9RO����&RUQHV��5��� 6DQGOHU��7�� �������7KH 7KHRU\�RI�([WHUQDOLWLHV�� 3XEOLF�*RRGV� DQG�&OXE�*RRGV��&DPEULGJH�8QLYHUVLW\�3UHVV



���

&RWHF��������/DV &RPSUDV�3~EOLFDV�\�OD�,QQRYDFLyQ�HQ�(VSDxD��(VWXGLR�&RWHF��1~PHUR���&RWHF� �������(O� 3URFHVR� GH� ,QQRYDFLyQ� HQ� ODV� (PSUHVDV� (VSDxRODV�� $QiOLVLV� GH� ODV�(QFXHVWDV�GH�,QQRYDFLyQ��&RWHF&XQpR�� 3�� ������� /
LPSDFW� GH� OD� 5HFKHUFKH� (W� 'pYHORSSPHQW� 6XU� OD� 3URGXFWLYLWp�,QGXVWULHOOH��(FRQRPLH�(W�6WDWLVWLTXH��1�����'DQNEDDU�%��� (W�$O�� �����D��5HVHDUFK� DQG�7HFKQRORJ\�0DQDJHPHQW� LQ� (QWHUSULVHV��,VVXHV� IRU� &RPPXQLW\� 3ROLF\� 2YHUDOO� 6WUDWHJLF� 5HYLHZ�� 0RQLWRU�6DVW� 3URMHFW� 1R�� ��FRPPLVVLRQ�RI�WKH�(XURSHDQ�'DQNEDDU�%���(W�$O�� �����E��5HVHDUFK� DQG�7HFKQRORJ\�0DQDJHPHQW� LQ� (QWHUSULVHV��,VVXHV� IRU�&RPPXQLW\�3ROLF\��&RQFHSWXDO�)UDPHZRUN� DQG�7HFKQLFDO�*XLGHOLQHV�6DVW�3URMHFW�1R�����&RPPLVVLRQ�RI�WKH�(XURSHDQ�&RPPXQLWLHV��'DVJXSWD��3���'DYLGV��3��$�� �������7RZDUGV�DQ�1HZ�(FRQRP\�RI�6FLHQFH��5HVHDUFK�3ROLF\��9RO���������������'DVJXSWD�� 3��� 6WLJOLW]�� -�� �����D�� ,QGXVWULDO� 6WUXFWXUH� DQG� WKH� 1DWXUH� RI� ,QQRYDWLYH�$FWLYLW\��(FRQRPLF�-RXUQDO��9RO����'DVJXSWD�� 3��� 6WLJOLW]�� -�� �����E��8QFHUWDLQW\�� ,QGXVWULDO� 6WUXFWXUH� DQG� WKH� 6SHHG� RI�5	'��%HOO�-RXUQDO�RI�(FRQRPLFV��'DVJXSWD�� 3��� 6WRQHPDQ�� 3�� �(GV��� ������� (FRQRPLF� 3ROLF\� DQG� 7HFKQRORJLFDO�3HUIRUPDQFH��&DPEULGJH�8QLYHUVLW\�3UHVV'H� OD� )XHQWH�� $�� ������� +LVWRLUH� '�$��� &UHFLPLHQWR� \� 3URJUHVR� 7pFQLFR��,QYHVWLJDFLRQHV�(FRQyPLFDV��9RO������1���'HEUHVVRQ�� &�� ������� %UHHGLQJ� ,QQRYDWLRQ� &OXVWHUV�� $� 6RXUFH� RI� '\QDPLF�'HYHORSPHQW��:RUOG�'HYHORSPHQW��9RO������1R������������'HPDULV��$���������/RJLW�0RGHOLQJ��3UDFWLFDO�$SSOLFDWLRQV��6DJH�3XEOLFDWLRQV�,QF��'L[LW��$���������,QWHUQDWLRQDO�7UDGH�3ROLF\�IRU�2OLJRSROLVWLF�,QGXVWULHV��7KH�(FRQRPLF�-RXUQDO�RI�&RQIHUHQFH�3DSHUV��9RO����'L[LW�� $�� �����D�� 2SWLPDO� 7UDGH� DQG� ,QGXVWULDO� 3ROLFLHV� IRU� WKH� 8�6�� $XWRPRELOH�,QGXVWU\��(Q��)HHQVWUD��5���(G������(PSLULFDO�0HWKRGV�IRU�,QWHUQDWLRQDO�7UDGH'RGJVRQ��0���5RWKZHOO��5���������+DQGERRN�RI�,QGXVWULDO�,QQRYDWLRQ��(GZDUG�(OJDU'L[LW��$�������E��$�*HQHUDO�0RGHO�RI�5	'�&RPSHWLWLRQ�DQG�3ROLF\��5DQG�RI�-RXUQDO�RI�(FRQRPLFV���������'RUDGR�� 5�� (W� $O�� ������� &LHQFLD�� 7HFQRORJtD� H� ,QGXVWULD� HQ� (VSDxD�� 6LWXDFLyQ� \�3HUVSHFWLYDV��)XQGHVFR



���

'RVL��*���������7HFKQLFDO�&KDQJH�DQG�,QGXVWULDO�7UDQVIRUPDWLRQ��'RVL��*���������6RXUFHV��3URFHGXUHV�DQG�0LFUR�(FRQRPLF�(IIHFWV�RI�,QRYDWLRQ��-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH�;;9L'RVL��*���������3HUVSHFWLYHV�RQ�(YROXWLRQDLUH�7KHRU\��6FLHQFH�DQG�3XEOLF�3ROLF\��9RO������1R���'RVL�� *��� )UHHPDQ�� &��� 1HOVRQ�� 5��� 6LOYHUEHUJ�� *�� ������� 7HFKQLFDO� &KDQJH� DQG�(FRQRPLF�7KHRU\��3LQWHUV�3XEOLVKHUV(DWRQ�� -��� *URVVPDQ�� *�� 0�� ������� 2SWLPDO� 7UDGH� DQG� ,QGXVWULDO� 3ROLF\� XQGHU�2OLJRSRO\��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��9RO����(GTXLVW� �(G�� �� ������� 6\VWHPV� RI� ,QQRYDWLRQ�� 7HFKQRORJLHV�� ,QVWLWXWLRQV� DQG�2UJDQLVDWLRQV��3LQWHUV�(LVQHU��5���������5	'�7D[�&UHGLW��(Q��0RUULVRQ�&���(OYHUV��/���(G����1DWLRQDO�3ROLF\��,PSDFW�RQ�WKH�8��6��5HVHDUFK�DQG�'HYHORSPHQW��(UJDV��+�������� 'RHV�7HFKQRORJ\�3ROLF\�0DWWHU��(Q��*XLOH�%URRNV�����(UJDV��+���������7KH�,PSRUWDQFH�RI�7HFKQRORJ\�3ROLF\��(Q��'DVJXSWD�6WRQHPDQ������(WWOLH�� -�� ������� 3ROLF\� ,PSOLFDWLRQV� RI� WKH� ,QQRYDWLRQ� 3URFHVV� LQ� 8�� 6�� $JULFXOWXUH��<DOH�8QLYHUVLW\(ZHUV�� +�� -��� :HWWPDQQ�� 5�� :�� ������� ,QQRYDWLRQ� 2ULHQWDWHG� 5HJLRQDO� 3ROLF\��5HJLRQDO�6WXGLHV��9RO����������������)DJHUEHUJ�� -�� �����D�� :K\� *URZWK� 5DWHV� 'LIIHU�� (Q��'RVL�)UHHPDQ�1HOVRQ�6LOYHUEHUJ�6RHWH��(G���������)DJHUEHUJ�� -�� �����E�� ,QWHUQDWLRQDO�&RPSHWLYHQHVV��(FRQRPLF -RXUQDO��9RO� ��� ����������)DJHUEHUJ�� -�� ������� 7HFKQRORJ\� DQG� ,QWHUQDWLRQDO� 'LIIHUHQFHV� LQ� *URZWK� 5DWHV��-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH��9RO��;;;,,���6HSWHPEHU��)HOOHU��,���������'R�6WDWH�3URJUDPV�RQ�7HFKQROJ\�:RUN�"��)RUXP�IRU�$SSOLHG�5HVHDUFK�RQ�DQG�3XEOLF�3ROLF\��)DOO������������1���)HOOHU�� ,��� *ODVPHLHU�� $��� 0DUN�� 0�� ������� ,VVXHV� DQG� 3HUVSHFWLYHV� RQ� (YDOXDWLQJ�0DQXIDFWXULQJ�0RGHUQL]DWLRQ�3URJUDPV��5HVHDUFK�3ROLF\��9RO����)|OVWHU��6���������7KH�$UW�RI�(QFRXUDJLQJ�,QYHQWLRQ��$�1HZ�$SSURDFK�WR�*RYHUQPHQW�,QQRYDWLRQ�3ROLF\��$OPTYLVW	:LNVHOO�,QWHUQDWLRQDO)RQIULD��$���������)DFWRUHV�2UJDQL]DWLYRV�HQ�HO�'HVDUUROOR�7HFQROyJLFR�GH�ODV�3\PHV��8QD� $SOLFDFLyQ� D� SDUWLU� GHO� 3URJUDPD� GH� 0RGHUQL]DFLRQ� ,QGXVWULDO�� (FRQRPtD�,QGXVWULDO��1R�����



���

)RQIULD�� $�� ������� 3DWURQHV� GH� ,QQRYDFLRQ� H� ,QWHUQDFLRQDOL]DFLRQ� GH� ODV� (PSUHVDV�,QQRYDGRUDV�(VSDxRODV��7HVLV�'RFWRUDO��8QLYHUVLGDG�&RPSOXWHQVH�GH�0DGULG)RQIULD��$�� �������3DWURQHV�GH� ,QQRYDFLyQ� HQ� OD�(PSUHVD�(VSDxROD��8Q�'DWR�SDUD� OD�3ROtWLFD�7HFQROyJLFD��3DSHOHV�GH�(FRQRPtD (VSDxROD��1R����)RQWHOD��(���3XOLGR��$���6DQFKH]��0��3���9,FHQV��-���������(YDOXDFLyQ�GH�OD�$FWXDFLyQ�GHO�&'7,�HQ�$SR\R�D�OD�,�'��&'7,)UHHPDQ��&K���������7KH�(FRQRPLFV�RI�,QGXVWULDO�,QQRYDWLRQ��)UHHPDQ�� &K�� �������7HFKQRORJ\� DQG� (FRQRPLF� 3HUIRUPDQFH�� /HVVRQV� IURP� -DSDQ��3LQWHUV�3XEOLVKHUV)UHHPDQ��&K���������,QQRYDWLRQ�DQG�*URZWK��(Q��'RGJVRQ�5RWKZHOO��(G����)UHHPDQ��&K���������7KH�(FRQRPLFV�RI�7HFKQRORJLFDO�&KDQJH��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV��9RO����)UHHPDQ��&K���6RHWH�/���������1HZ�([SORUDWLRQV�LQ�WKH�(FRQRPLFV�RI�7HFKQRORJLFDO�&KDQJH��)ULWVFK�� 0�� ������ 7KH� 0DUNHW�� 0DUNHW� )DLOXUH�� DQG� WKH� (YDOXDWLRQ� RI� 7HFKQRORJ\�3URPRWLQJ�3URJUDPPHV��(Q��%HFKHU�.XKOPDQQ��������*DOEUDLWK��.���������$PHULFDQ�&DSLWDOLVP��+RXJKWRQ�0LIIOLQ*DPEDX�$OEHUW��*�������� /RV�'HWHUPLQDQWHV�GH�OD�,QQRYDFLyQ��HO�3DSHO�GHO�7DPDxR�GH�OD�(PSUHVD��,QIRUPDFLyQ�&RPHUFLDO�(VSDxROD��1R�����*DUFLD�'HOJDGR�� -��/�� �'LUHFWRU�� �������/HFFLRQHV�GH�(FRQRPLD�(VSDxROD��(GLWRULDO�&LYLWDV�6��$��*HRUJKLRX�� /�� ������� ,PSDFW� RI� WKH� )UDPHZRUN� 3URJUDPPH� RQ� (XURSHDQ� ,QGXVWU\��&RPLVLRQ�(XURSHD*HURVNL�� 3�� ������� 0DUNHWV� IRU� 7HFKQRORJ\�� .QRZOHGJH�� ,QQRYDWLRQ� DQG�$SSURSLDELOLW\��(Q��6WRQHPDQ�*LHORZ��*���.XQW]H��8���0H\HU�.UDKHPU��)���3URMHNWOHLWHU���������:LUNXQJVDQDO\VH�GHU� =XVFK�VVH� DQG� .08
V� GHV� 3URGX]LHUHQGHV�*HZHUEHV� =X�'HQ�$XIZHQGXQJHQ� I�U�'DV�LQ�)X(�7lWLJH�3HUVRQDO��,6,�)UDXQKRIHU*RWR� $��� 6X]XNL�� .�� �������5	'�&DSLWDO�� 5DWH� RI� 5HWXUQ� RQ� 5	'� ,QYHVWPHQW� DQG�6SLOORYHUV�RI�5	'�LQ�-DSDQHVH�0DQXIDFWXULQJ�,QGXVWULHV��7KH�5HYLHZ�RI�(FRQPRPLFV�DQG�6WDWLVWLFV��9RO���������*ULOLFKHV��=� �(G�� �� �������5	'�3DWHQWV�DQG�3URGXFWLYLW\��(Q��*ULOLFKHV� �(G�� ���������8QLYHUVLW\�RI�&KLFDJR�3UHVV



���

*ULOLFKHV�� =�� ������� 5HVHDUFK� &RVWV� DQG� 6RFLDO� 5HWXUQV�� +\EULG� &RUQ� DQG� 5HODWHG�,QQRYDWLRQV��-RXUQDO�RI�3ROLWLFDO�(FRQRP\� ��*ULOLFKHV��=���������,VVXHV�LQ�$VVHVLQJ�WKH�&RQWULEXWLRQ�RI�5HVHDUFK�DQG�'HYHORSPHQW�WR�3URGXFWLYLW\�*URZWK��%HOO�-RXUQDO�RI�(FRQRPLFV��9RO���������*ULOLFKHV��=���������5HWXUQV�WR�5HVHDUFK�DQG�'HYHORSPHQW�([SHQGLWXUHV�LQ�WKH�3ULYDWH�6HFWRU��(Q��.HQGULFN�9DFDUUD������*ULOLFKHV��=���������3URGXFWLYLW\��5	'�DQG�%DVLF�5HVHDUFK�DW�)LUP�/HYHO��LV�WKHUH�6WLOO�D�5HODWLRQVKLS��$PHULFDQ�(FRQRPLF�5HYLHZ��9RO���������*ULOLFKHV��=��� /LFKWHQEHUJ�� )�� �������5	'�DQG� 3URGXFWLYLW\�*URZWK� DW� WKH� ,QGXVWU\�/HYHO��LV�WKHUH�6WLOO�D�5HODWLRQVKLS��(Q��*ULOLFKHV��=���(G���������*ULPPHU�� .��� +lXVOHUU�� -��� .XKOPDQQ�� 6��� 6LPRQLV�� *�� ������� 3ROLWLVFKH�7HFKQLNVWHXUXQJ��/HVNH���%XGULFK*URVVPDQ��*���+HOSPDQ��(���������,QQRYDWLRQ�DQG�*URZWK�LQ�D�*OREDO�(FRQRP\��0LW�3UHVV*URVVPDQ��*���+HOSPDQ��(���������(QGRJHQHRXV�*URZWK�7KHRU\��0LW�3UHVV*URVVPDQ��*���+HOSPDQ��(�������D��,QQRYDWLRQ�DQG�*URZWK�LQ�WKH�*OREDO�(FRQRP\��*URVVPDQ�� *��� 6KDSLUR�� &�� �������'\QDPLF� 5	'� &RPSHWLWLRQ�� (FRQRPLF� -RXUQDO��9RO�����������*XLOH��%��5���%URRNV��+���������7HFKQRORJ\�DQG�*OREDO�,QGXVWU\��1DWLRQDO�$FDGHPLF�3UHVV+DJHQGRRUQ�� -� ������� 6WUDWHJLF� 7HFKQRORJ\� 3DUWQHULQJ� GXULQJ� WKH� �����6�� 7UHQGV��1HWZRUNV��DQG�&RUSRUDWH�3DWWHUQV�LQ�1RQ�&RUH�7HFKQRORJLHV��5HVHDUFK�3ROLF\��9RO����+DOO��3���������7HFKQRORJ\��,QQRYDWLRQ�DQG�3XEOLF�3ROLF\��3��$OOHQ+DOO�� 3�� ������� ,QQRYDWLRQ�� (FRQRPLFV� 	� (YROXWLRQ�� 7KHRUHWLFDO� 3HUVSHFWLYHV� RQ�&KDQJLQJ�7HFKQRORJ\�LQ�(FRQRPLF�6\VWHPV��+DUYHVWHU�:KHDWVKHDI+DPLOWRQ��$���������5HSRUW�RI�0DQXIDFWXUHUV��+D\HN��)���������7KH�0HDQLQJ�RI�&RPSHWLWLRQ��(Q��,QGLYLGXDOLVP�DQG�(FRQRPLF�2UGHU�&KLFDJR�8QLYHUVLW\�+HLMV��-�� �������3XEOLF�)LQDQFH�RI�5	'�$FWLYLWLHV�RI�(QWHUSULVHV��5ROH�DQG�,PSDFW�RI�WKH� 6SDQLVK� /RZ� ,QWHUHVW� &UHGLWV� IRU� ,QGLYLGXDO� (QWHUSULVHV�� 3RQHQFLD� HQ�WKH� 6HFRQG�,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 7HFKQRORJ\� 3ROLF\� DQG� ,QQRYDWLRQ�� /LVERD� �� ±�� $XJXVW�������+HLMV�� -�� �������/D� 'LIXVLRQ� GH� ORV� &UpGLWRV� GHO� &'7,� HQ� HO� 3DtV� 9DVFR� \� 1DYDUUD��'RFXPHQWR�GH�7UDEDMR��,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR



���

+HLMV��-���������� 3XEOLF�)LQDQFH�RI�WKH�5	'�$FWLYLWLHV�LQ�(QWHUSULVHV��5ROH�DQG�,PSDFW�RI�WKH�6SDQLVK�ORZ�,QWHUHVW�&UHGLWV�IRU�,QGLYLGXDO�(QWHUSULVHV��'RFXPHQWR�GH�7UDEDMR�1������,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR+HLMV�-�� �����D�� )LQDQFLDFLyQ� 3~EOLFD� GH� OD� ,�'� (PSUHVDULDO�� (YDOXDFLyQ� GH� ORV�&UHGVLWRV�%ODQGRV�SDUD�3UR\HFWRV�GH�,�'��7HVLV�'RFWRUDO��8QLYHUVLGDG�&RPSOXWHQVH�GH�0DGULG+HLMV�� -�� �����E��/D�'LIXVLRQ� GH� ORV�&UpGLWRV� GHO�&'7,� HQ� HO� 3DtV�9DVFR�\�1DYDUUD��(NRQRPLD]��(Q�SUHQVD��+HUGHQ�� 5��� +H\GHQEUHFN�� 3�� ������� ,QQRYDWLRQ� GXUFK7HFKQRORJLVFKHQ�9HUIOHFKWXQJWXQJ��$QDO\VH�XQG�8QWHUVWXW]XQJ�,QQRYDWLRQVRULHQWLHUWHU�'LHQVWOHLVWXQJHQ��7HLOSURMHNW�,,,+HUGHQ�� 5�� +H\GHQEUHFN�� 3�� ������� $QDO\VHQ� XQG� 8QWHUVWXW]XQJ�,QQRYDWLRQVRULHQWLHUWHU� 'LHQVWOHLVWXQJHQ�� =XVDPPHQIDVVXQJ� �)RUVFKXQJVSURMHNW� GHO�0LQLVWHULXP�:PW���+LOO��&K��5RHVVQHU�� -��'�� �������*RYHUQPHQW� 3ROLF\��7HFKQRORJLFDO� ,QQRYDWLRQ�� DQG�$OWHUQDWLYH�(QHUJ\��+LUVKOHLIHU��-���������7KH 3ULYDWH�DQG�6RFLDO�9DOXH�RI�,QIRUPDWLRQ�DQG�WKH�5HZDUG�RI�,QYHQWLYH�$FWLYLW\��$PHULFDQ�(FRQRPLF�5HYLHZ��9RO����,(6(��������(YDOXDFLyQ�GH�OD�$FFLyQ�GH�ORV�3UR\HFWRV�&RQFHUWDGRV�GHO�3ODQ�1DFLRQDO�GH�,�'�,1(������D��(VWDGtVWLFD�VREUH�ODV�$FWLYLGDGHV�HQ�,QYHVWLJDFLyQ�&LHQWtILFD�\�'HVDUUROOR�7HFQROyJLFR��,�'��������,1(������E��(QFXHVWD�VREUH�,QQRYDFLyQ 7HFQROyJLFD�HQ�ODV�(PSUHVDV�������,0$'(� ������� /D� ,QGXVWULD� \� ORV� (PSUHVDULRV� 0DGULOHxRV� DQWH� OD� ,QQRYDFLyQ�7HFQROyJLFD��,PDGH-RKQVRQ�� (�� &�� ������� $VVHVPHQW� RI� WKH� ,QGXVWU\�8QLYHUVLW\� &RRSHUDWLYH� 5HVHDUFK�3URJUDP��5HSRUW�1�����1DWLRQDO�6FLHQFH�)RXQGDWLRQ-XQTXHUD��%���9D]TXH]��&��-�������� (O�$SR\R�3~EOLFR�D�ODV�$FWLYLGDGHV�GH�,�'�HQ�OD�(PSUHVD�(VSDxROD��5HYLVWD�$VWXULDQD�GH�(FRQRPtD�1���.DPLHQ��0���6FKZDUW]��1���������0DUNHW�6WUXFWXUH��5LYDOV�5HVSRQVH�DQG�WKH�)LUP�6�5DWHV�RI�3URGXFW�,PSURYHPHQW��-RXUQDO�RI�,QGXVWULDO�(FRQRPLFV��;;.DPLHQ�� 0��� 6FKZDUW]�� 1�� �������0DUNHW� 6WUXFWXUH� DQG� ,QQRYDWLRQ�� 7UDGXFFLyQ� HQ�(VSDxRO��$OLDQ]D�(GLWRULDO��������&DPEULGJH�8QLYHUVLW\�3UHVV



���

.DXNR��.���������(IIHFWLYHQHVV�RI�5	'�6XEVLGLHV�� D�6FHSWLFDO�1RWH�RQ�WKH�(PSLULFDO�/LWHUDWXUH��5HVHDUFK�3ROLF\��9RO����������� �����.HFN��2���������3ROLF\�0DNLQJ�LQ�D�1XFOHDU�3URJUDP��/H[LQJWRQ.HQGULFN�� :��� 9DFDUUD�� %�� �(GV��� ������� 1HZ� 'HYHORSPHQWV� LQ� 3URGXFWLYLW\�0HDVXUHPHQWV�DQG�$QDO\VLV��7KH�8QLYHUVLW\�RI�&KLFDJR�3UHVV.OHLQNQHFKW��$���������,QQRYDWLRQ�3DWWHUQV�LQ�&ULVLV�DQG�3URVSHULW\��6FKXPSHWHUV�/RQJ�&\FOHV�5HFRQVLGHUHG��0DFPLOODQ.OHLQNQHFKW��$���5HLMXDQ��-��2��1���������0RUH�(YLGHQFH�XQGHU�$FFRXQWLQJ�RI�6PDOO�)LUP�5�DQG�'��5HVHDUFK�3ROLF\��9RO����.OLQH��6���5RVHQEHUJ��1�������� $Q�2YHUYLHZ�RI� ,QQRYDWLRQ��(Q��/DQGDX��5RVHQEHUJ���������1DWLRQDO�$FDGHP\�3UHVV.ORGW�� +�� �������:HWWODXI� 8P� GLH� =XNXQIW�� 7HFKQRORJLHSROLWLN� LP� ,QWHUQDWLRQDOHQ�9HUJOHLFK��.LHOHU�6WXGLHQ��%G�������.ORGW��+���������*UXQGODJHQ�GHU�)RUVFKXQJV� XQG�7HFKQRORJLH�3ROLWLN��9HUODJ�9DKOHQ.RVFKDW]N\�� .�� ������� ,QQRYDWLYH� 5HJLRQDO� 'HYHORSPHQW� &RQFHSWV� DQG� 7HFKQRORJ\�%DVHG�)LUPV��(Q��.RVFKDW]N\��(G����.RVFKDW]N\�� .�� ������� 7HFKQRORJ\� %DVHG� )LUPV� LQ� WKH� ,QQRYDWLRQ� 3URFHVV��0DQDJHPHQW��)LQDQFLQJ�DQG�5HJLRQDO�1HWZRUNV��3K\VLFD�9HUODJ.RVFKDW]N\�� .��� *XQGUXP�� 8��� 0XOOHU�� (�� ������� 0HWKRGRORJ\� LQ� 'HVLJQ��&RQVWUXFWLRQ��DQG�2SHUDWLRQ�RI�5HJLRQDO�7HFKQRORJ\�)UDPHZRUNV��,6,�)UDXQKRIHU.UXJPDQ�� 3�� �������1HZ�7KHRULHV� RI� 7UDGH� $PRQJ� ,QGXVWULDO� &RXQWULHV�� $PHULFDQ�(FRQRPLF�5HYLHZ��3DSHUV�DQG�3URFHHGLQJV��9RO���.UXJPDQ��3���������LV�)UHH�7UDGH�3DVVp��-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV���.UXJPDQ�� 3�� ������� ,QWURGXFWLRQ�� 1HZ� 7KLQNLQJ� DERXW� 7UDGH� 3ROLF\�� (Q�� .UXJPDQ��(G����.UXJPDQ��3���������0XOWLVWDJH�,QWHUQDWLRQDO�&RPSHWLWLRQ��(Q��6SHQFH������.UXJPDQ��3���������'RHV�1HZ�7UDGH�7KHRU\�5HTXLUH�D�1HZ�7UDGH�3ROLF\��7KH�:RUOG�(FRQRP\����.UXJPDQ��3�� �������0DNLQJ�6HQVH�RI� WKH�&RPSHWLYHQHVV�'HEDWH��2[IRUG�5HYLHZ�RI�(FRQRPLF�3ROLFLHV��9RO�����.UXJPDQ�� 3�� ������� 7HFKQRORJLFDO� &KDQJH� DQG� ,QWHUQDWLRQDO� 7UDGH�� (Q�� 6WRQHPDQ��(G���������.UXJPDQ�� 3�� �(G�� ��� ������� 6WUDWHJLF� 7UDGH� 3ROLF\� DQG� WKH� 1HZ� ,QWHUQDWLRQDO�(FRQRPLFV��



���

.UXJPDQ�� 3�� �:LWK� %DOGZLQ�� 5�� (�� �� ������� 0DUNHW� $FFHVV� DQG� ,QWHUQDWLRQDO�&RPSHWLWLRQ��$�6LPXODWLRQ�6WXG\�RI���N�5DQGRP�$FFHVV�0HPRULHV��(Q��)HHQVWUD��5���(G������(PSLULFDO�5HVHDUFK�LQ�,QWHUQDWLRQDO�7UDGH

.UXJPDQ��3���2EVWIHOG��0���������,QWHUQDWLRQDO�7UDGH��7HRULD�\�3ROtWLFD��.XKOPDQQ��6���������(YDOXDWLRQ�YRQ�7HFKQLNSROLWLN��(Q��*ULPPHU�(W�DO��������.XKOPDQQ�� 6���+ROODQG� '�� �������(UIROJVIDNWRUHQ� GHU�:LUWVFKDIWVQDKHQ� )RUVFKXQJ��3K\VLFD�9HUODJ�.XKOPDQQ��6���+ROODQG��'���������(YDOXDWLRQ�YRQ�7HFKQRORJLHSROLWLN�LQ�'HXWVFKODQG��3K\VLFD�9HUODJEUG�.XKOPDQQ��6���0H\HU�.UDKPHU��)���������3UDFWLFH�RI�7HFKQRORJ\�3ROLF\�LQ�*HUPDQ\� ,QWURGXFWLRQ�DQG�2YHUYLHZ��(Q��%HFKHU��*���.XKOPDQQ��6��(G�����.XOLFNH��0��%URVV��8���*XQGUXP��8���������,QQRYDWLRQVGDUOHKHQ�$OV�,QVWUXPHQW�=XU�)|UGHUXQJ�.OHLQHU�XQG�0LWWOHUHU�8QWHUQHKPHQ��,6,�)UDXQKRIHU.XQW]H��8���+RUQVFKLOG��.���������(YDOXDWLRQ�RI�WKH�3URPRWLRQ�RI�5	'�$FWLYLWLHV�LQ�6PDOO�DQG�0HGLXP�6L]HG�(QWHUSULVHV��LQ�%HFKHU�.XKOPDQQ������/DIXHQWH��$��6DODV��9��<DJ�H��0��-���������)RUPDFLyQ�GH�&DSLWDO�7HFQROyJLFR�HQ�OD�,QGXVWULD�(VSDxROD��5HYLVWD�(VSDxROD�GH�(FRQRPtD�9RO�����1R���/DXVVHO�� '�� ������� 6WUDWHJLF� &RPHUFLDO� 3ROLF\� 5HYLVLWHG�� $� 6XSSO\� )XQFWLRQ�(TXLOLEULXP�0RGHO��$PHULFDQ�(FRQRPLF�5HYLHZ��9RO����/D\�� *�� ������� &LP� 3URMHNWH� LQ� GHU� %XQGHVUHSXEOLN� 'HXWVFKODQG�� =LHOH��6FKZHUSXQNWH��9RUJHKHQ��9',������1R���/D\�� *��� 0LFKOHU�� 7K�� �������9RUVWHOOXQJ� GHV� (YDOXLHUXQJ� 9RUKDEHQV� LP� 9HUEXQG�:LUNXQJVDQDO\VH� XQG� hEHUEOLFN� *HI|UGHUWH� )LUPHQ�� (Q�� 3URMHNWWUlJHU�)HUWLJXQJVWHFKQLN��,6,�)UDXQKRIHU/HH��7���:LOGH��/���������0DUNHW�6WUXFWXUH�DQG�,QQRYDWLRQ��D�5HIRUPXODWLRQ��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��/HRQDUG�� :�� ������� 5HVHDUFK� DQG� 'HYHORSPHQW� LQ� ,QGXVWULDO� *URZWK�� -RXUQDO� RI�3ROtWLFDO�(FRQRP\���������/HYLQ�� 5�� ������� $SSURSLDELOLW\�� 5	'� 6SHQGLQJ� DQG� 7HFKQRORJLFDO� 3HUIRUPDQFH��$PHULFDQ�(FRQRPLF�5HYLHZ��3DSHUV�DQG�3URFHHGLQJV��9RO����/HYLQ�� 5�� &��� &RKHQ�� :�� 0��� 0RZHU\�� '�� &�� ������� 5	'� $SSURSLDELOLW\��2SSRUWXQLW\�� DQG� 0DUNHW� 6WXFWXUH�� 1HZ� (YLGHQFH� RQ� 6FKXPSHWHULDQ� +\SRWKHVLV��$PHULFDQ�(FRQRPLF�5HYLHZ��3DSHUV�DQG�3URFHHGLQJV��9RO����



���

/HYLQ��5��5HLVV��3���������7HVW�RI�6FKXPSHWHULDQ�0RGHO�RI�5	'�DQG�0DUNHW�6WUXFWXUH��(Q��*ULOLFKHV��(G���������/HY\��'���������(VWLPDWLQJ�WKH�,PSDFW�RI�*RYHUQPHQW�5	'��(FRQRPLF�/HWWHUV��9RO���������/HY\�� '��0��� 7HUOHFN\�� 1�� �������(IIHFWV� RI� *RYHUQPHQW� )XQGLQJ� RQ� 3ULYDWH� 5	'�,QYHVWPHQW�DQG�3URGXFWLYLW\��$�0DFUR�(FRQRPLF�$QiOLVLV��%HOO� -RXUQDO�RI�(FRQRPLFV��:LQWHU��/LFKWHQEHUJ�� )�� ������� 7KH (IIHFW� RI� *RYHUQPHQW� )XQGLQJ� RQ� 3ULYDWH� ,QGXVWULDO�5HVHUDFK� DQG� 'HYHORSPHQW�� $� 5H�$VVHVVPHQW�� -RXUQDO� RI� ,QGXVWULDO� (FRQRPLFV��6HSWHPEHU��/LFKWHQEHUJ��)���������7KH�3ULYDWH�5	'�,QYHVWPHQW�5HVSRQVH�WR�)HGHUDO�'HVLJQ�DQG�7HFKQLFDO�&RPSHWLWLRQV��7KH�$PHULFDQ�(FRQRPLF�5HYLHZ��9RO���������/LFKWHQEHUJ��)���6LHJHO��'�� �������7KH� ,PSDFW� RI�5	'�,QYHVWPHQW�RQ�3URGXFWLYLW\� �1HZ�(YLGHQFH�8VLQJ�/LQNHG�5	'� /UG�'DWD��(FRQRPLF�,QTXLU\�9RO��;;,[��$SULO��/LQN��$���������%DVLF�5HVHDUFK�DQG�3URGXFWLYLW\�,QFUHDVH�LQ�0DQXIDFWXULQJ��$GLWLRQDO�(YLGHQFH��$PHULFDQ�(FRQRPLF�5HYLHZ��9RO������'HFHPEHU��/LSVH\�� 5��*�� �������1HZ�*URZWK� 7KHRU\� DQG� (FRQRPLF� 3ROLF\� IRU� WKH� .QRZOHGJH�6RFLHW\� &RQIHUHQFH� .H\QRWH�� 7UDQVLWLRQ� WR� WKH� .QRZOHGJHVRFLHW\�� 3ROLFLHV� DQG�6WUDWHJLHV�)RU/LVW�)���������'DV�1DWLRQDOH�6\VWHP�GHU�3|OLWLVFKHQ�gNRQRPLH��-��&��&RWWD/RXU\��*��&���������0DUNHW�6WUXFWXUH�DQG�,QQRYDWLRQ��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��9RO���������/XFDV�� 5�� ������� RQ� WKH�0HFDQLFV� RI� 'HYHORSPHQW� 3ODQQLQJ�� -RXUQDO� RI� 0RQHWDU\�(FRQRPLFV���������/XQGYDOO��%��$���������1DWLRQDO�6\VWHPV�RI�,QQRYDWLRQ��/XQGYDOO�� %�� $�� �������8VHU�3URGXFHU� 5HODWLRQVKLSV�� 1DWLRQDO� 6\VWHP� RI� ,QQRYDWLRQ�DQG�,QWHUQDWLRQDOLVDWLRQ��(Q��/XQGYDOO��(G���������0DFKOXS��)�� �������7KH�6XSSO\� RI� ,QYHQWRUV� DQG� ,QYHQWLRQV��(Q��1HOVRQ�5��5���7KH�5DWH�DQG�'LUHFWLRQ�RI�,QYHQWLYH�$FWLYLW\��(FRQRPLF�DQG�6RFLDO�)DFWRUVQEHU0DOHUED�� )��� 2UVHQLJR�� /�� �������6FKXPSHWHULDQ� 3DWWHUQV� RI� ,QQRYDWLRQ��&DPEULGJH�-RXUQDO�RI�(FRQRPLFV��9RO����0DQVILHOG�� (�� ������� ,QGXVWULDO� 5HVHDUFK� DQG� 'HYHORSPHQW� ([SHQGLWXUHV��'HWHUPLQDQWV��3URVSHFWV�DQG�5HODWLRQ�RI�6L]H�RI�)LUP�DQG�,QYHQWLYH�2XWSXW��-RXUQDO�RI�3ROtWLFDO�(FRQRP\����



���

0DQVILHOG��(���������,QGXVWULDO�5HVHDUFK�DQG�7HFKQRORJLFDO�,QQRYDWLRQ��1RUWRQ0DQVILHOG��(���������7KH�3URGXFWLRQ�DQG�$SOLFDWLRQ�RI�1HZ�,QGXVWULDO�7HFKQRORJ\��0DQVILHOG�� (�� ������� %DVLF� 5HVHDUFK� DQG� 3URGXFWLYLW\� ,QFUHDVH� LQ� 0DQXIDFWXULQJ��$PHULFDQ�(FRQRPLF�5HYLHZ��9RO����0DQVILHOG�� (�� ������� &RPSRVLWLRQ� RI� 5	'� ([SHQGLWXUHV�� 5HODWLRQVKLS� WR� 6L]H��&RQFHQWUDWLRQ��DQG�,QQRYDWLRQ�2XWSXW��5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV����0DQVILHOG�� (�� �������5	'� DQG� ,QQRYDWLRQ� 6RPH� (PSLULFDO� )LQGLQJV�� (Q�� *ULOLFKHV��(G���������0DQVILHOG��(���������+RZ�5DSLGO\�'RHV�1HZ�,QGXVWULDO�7HFKQRORJ\�/HDN�2XW��-RXUQDO�RI�,QGXVWULDO�(FRQRPLFV��'HFHPEHU0DQVILHOG�� (�� ������� 7KH� 5	'� 7D[� &UHGLW� DQG� 2WKHU� 7HFKQRORJ\� 3ROLF\� ,VVXHV��$PHULFDQ�(FRQRPLF�5HYLHZ��3DSHUV�DQG�3URFHHGLQJV�9RO���������0DQVILHOG�� (�� �����D�� 3DWHQWV� DQG� ,QQRYDWLRQ�� DQ(PSLULFDO� 6WXG\�� 0DQDJHPHQW�6FLHQFH��9RO����0DQVILHOG�� (�� �����E�� 6WXGLHV� RI� 7D[� 3ROLFLHV�� ,QQRYDWLRQV� DQG� 3DWHQWV�� $� )LQDO�5HSRUW��8QLYHUVLW\�RI�0DQVILHOG��(���������$FDGHPLF�5HUVHDUFK�DQG�,QGXVWULDO�,QQRYDWLRQ��5HVHDUFK�3ROLF\��9RO������������0DQVILHOG�� (�� (W� DO� ������� 6RFLDO� DQG� 3ULYDWH� 5HWXUQV� IURP� ,QGXVWULDO� ,QQRYDWLRQV��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��9RO����0DQVILHOG��(���5DSRSRUW�� -���5RPHR��$���:DJQHU��6���%HDUGVOH\��*�� �������6RFLDO�DQG� 3ULYDWH� 5DWHV� RI� 5HWXUQ� IURP� ,QGXVWULDO� ,QQRYDWLRQ�� 4XDUWHUO\� -RXUQDO� RI�(FRQRPLFV��9RO���������0DQVILHOG��(��� 6ZLW]HU��/�� �������(IIHFWV� RI� )HGHUDO� 6XSSRUW� RQ�&RPSDQ\�)LQDQFHG�5	'��7KH�&DVH�RI�(QHUJ\��0DQDJHPHQW�6FLHQFH��9RO���������0DUWLQ�� &�� ������� &ULWHULRV� SDUD� OD� (YDOXDFLyQ� GH� OD� 3ROtWLFD� 7HFQROyJLFD�� 8QD�$SOLFDFLyQ�DO�&DVR�(VSDxRO��(Q��0DUWLQ��(G���������0DUWtQ�� &�� ������� )XQGDPHQWRV� (FRQyPLFRV� GH� OD� 3ROtWLFD� 7HFQROyJLFD�� (FRQRPtD�,QGXVWULDO��1R�����0DUWtQ��&���(G�����������3ROtWLFD�,QGXVWULDO��7HRUtD�\�3UiFWLFD��(FRQRPLVWDV�/LEURV0DUWtQ�� &��� 6DQ]�� ,�� ������� /D 3ROtWLFD� 7HFQROyJLFD� (XURSHD� \� ODV� (PSUHVDV�,QGXVWULDOHV�(VSDxRODV��3DSHOHV�GH�(FRQRPtD�(VSDxROD��1R����0FQXWW��%���5XFNHU��(���������,PSDFW�RI�)XHO�(FRQRP\�,QIRUPDWLRQ�RQ�QHZ�&DU�DQG�/LJKW�7UXFN�%X\HUV��



���

0HWFDOIH� -�� 6��� *HRUJLRX� -��� &DPHURQ� +��� &XQQLQJ� &�� �������(YDOXDWLRQ� RI� WKH�,PSDFW� RI� &RPPXQLW\� 5HVHDUFK� 3URJUDPHV� XSRQ� GH� &RPSHWLYHQHVV� RI� (XURSHDQ�,QGXVWU\��&RQFHSWV�DQG�$SURDFKHV���3UHVW�8QLYHUVLW\�RI�0DQFKHVWHU0HWFDOIH��-��6���������7KH�(FRQRPLF�)RXQGDWLRQV�RI�7HFKQRORJ\�3ROLF\��(TXLOLEULXP�DQG�(YROXWLRQDLU\�3HUVSHFWLYHV��0LPHR��)LUVW�'UDIW��8QLYHUVLW\�RI�0DQFKHVWHU0HWFDOIH�� -�� 6�� �������7KH�(FRQRPLF�)RXQGDWLRQ� RI�7HFKQRORJ\�3ROLF\��(TXLOLEULXP�DQG�(YROXWLRQDU\�3HUVSHFWLYHV��(Q��6WRQHPDQ������0HWFDOIH�� 6�� �������7HFKQRORJ\� 6\VWHPV� DQG� 7HFKQRORJ\� 3ROLF\� LQ� DQ� (YROXWLRQDU\�)UDPHZRUN��(Q��$UFKLEXJL�0LFKLH������0H\HU�.UDKPHU��)���������,QQRYDWLRQ�%HKDYLRXU�DQG�5HJLRQDO�(QGRJHQRXV�3RWHQWLDO��5HJLRQDO�6WXGLHV��9RO����0H\HU�.UDKPHU��)�� �������(YDOXDWLQJ� ,QQRYDWLRQ�3ROLFLHV��7KH�*HUPDQ�([SHULHQFH��7HFKQRYDWLRQ��9RO�����1R������0H\HU�.UDKPHU�� )�� ������� 6FLHQFH� DQG� 7HFKQRORJ\� LQ� WKH� )HGHUDO� 5HSXEOLF� RI�*HUPDQ\��/RQJPDQ0H\HU�.UDKPHU�� )�� ������� 'HU (LQIOXVV� 6WDDWOLFKHU� 7HFQRORJLHSROLWLHN� $XI�,QGXVWULHOOH�,QQRYDWLRQHQ��1RPRV�0H\HU�.UDKPHU��)���������7KH�'HWHUPLQDQWV�RI�,QYHVWPHQW�LQ�5	'�DQG�WKH�5ROH�RI�3XEOLF�3ROLFLHV��DQ(YDOXDWLRQ��:RUNGRFXPHQW�,6,�3��������,6,�)UDXQKRIHU0H\HU�.UDKPHU�� )�� ������� 3HUVSHNWLHYHQ� 6WDDWOLFKHU� 7HFKQRORJLHSROLWLHN�� GHU�)UDXQKRIHU�������0H\HU�.UDKPHU�� )�� �������7HFKQRORJLH� 3ROLWLN�� �(Q� .DKVQLW]� (W� $O�� +DQGEXFK� I�U�$UEHLWVOHKUH��������0H\HU�.UDKPHU�� )��� *LHORZ�� *��� .XQW]H�� (��� ������� ,QQRYDWLRQVI|UGHUXQJ� EHL�.OHLQHQ�XQG�0LWWOHUHQ�8QWHUQHKPHQ��:LUNXQJVDQDO\VH�YRQ�=XVFK�VVHQ�I�U�3HUVRQDO�LQ�)RUVFKXQJ�XQG�(QWZLFNHOXQJ��&DPSXV�9HUODJ0H\HU�.UDKPHU��)���*LHORZ��*���.XQW]H��8���������:LUNXQJVDQDO\VH�GHU�=XVFK�VVH�I�U� 3HUVRQDO� LP�)RUVFKXQJ� XQG�(QWZLFNHOXQJ��(QGEHULFKW� DQG�GHU�%XQGHVPLQLVWHU� I�U�:LUWVFKDIW��%RQQ��,6,�)UDXQKRIHU0H\HU�.UDKPHU�� )��� .XQW]H�� 8�� ������� %HVWDQGVDXIQDKPH� GHU� )RUVFKXQJV� XQG�7HFKQRORJLHSROLWLN��(Q��*ULPPHU�(W�DO�����0,1(5��������,QGXVWULD�(VSDxROD�DQWH�HO�3URFHVR�GH�,QQRYDFLyQ0ROHUR�� -�� ������� 'HVDUUROORV� $FWXDOHV� GH� OD� 7HRUtD� GHO� &DPELR� 7HFQROyJLFR��7LSRORJtDV�\�0RGHORV�2UJDQL]DWLYRV��,QIRUPDFLyQ�&RPHUFLDO�(VSDxROD��1R�����



���

0ROHUR�� -�� ������� 3DWWHUQV� RI� ,QWHUQDWLRQDOLVDWLRQ� RI� 6SDQLVK� ,QQRYDWRU\� )LUPV�5HVHDUFK�3ROLF\��9RO����0ROHUR��-���%XHVD��0�� �������3DWURQHV�GHO�&DPELR�7HFQROyJLFR�\�3ROtWLFD� ,QGXVWULDO��8Q�(VWXGLR�GH�ODV�(PSUHVDV�,QQRYDGRUDV�0DGULOHxDV��(GLWRULDO�&LYLWDV0ROHUR��-���%XHVD��0���������,QQRYDFLyQ�\�&DPELR�7HFQROyJLFR��(Q��*DUFLD�'HOJDGR�/��*�������0ROHUR�� -��� %XHVD�� 0�� �'LU�� ��� �����D��$QiOLVLV� \� (YDOXDFLyQ� GH� OD� $FWXDFLyQ� GHO�&'7,��3ROtWLFD�7HFQROyJLFD�H� ,QQRYDFLyQ�HQ� OD�(PSUHVD�(VSDxROD��8QD�(YDOXDFLyQ�GH�OD�$FWXDFLyQ�GHO�&'7,��,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR0ROHUR�� -��� %XHVD�� 0�� �'LU�� ��� �����E��$QiOLVLV� \� (YDOXDFLyQ� GH� OD� $FWXDFLyQ� GHO�&'7,�� 5HVXOWDGRV� 3UHOLPLQDUHV� GH� OD� ([SORWDFLyQ� GH� OD� %DVH� GH� 'DWRV� GHO� &'7,��,QVWLWXWR�GH $QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR0ROHUR�� -��� %XHVD�� 0�� �'LU�� �� ������� /D� ,QQRYDFLyQ� 7HFQROyJLFD� HQ� OD� (PSUHVD�(VSDxROD��5HVXOWDGRV� GH� OD� (QFXHVWD� ,DLI�&'7,� �������'RFXPHQWR� GH�7UDEDMR�1R�� ���,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR0ROHUR�� -��� %XHVD� 0�� �����D�� ,QGXVWULDO� 7HFKQRORJ\� 3DUWQHUVKLSV� LQ� 6SDLQ�� 6WL�5HYLHZ��1R������0ROHUR�� -���%XHVD��0�� �����E��7DPDxR�(PSUHVDULDO� H� ,QQRYDFLyQ�7HFQROyJLFD� HQ� OD�(FRQRPtD�(VSDxROD�,QIRUPDFLyQ�&RPHUFLDO�(VSDxROD��1R�����0ROHUR��-���%XHVD��0���)HUQDQGH]��&��0�� -LPHQH]��-���������3ROtWLFD�7HFQROyJLFD�H�,QQRYDFLyQ� HQ� OD� (PSUHVD� (VSDxROD�� 8QD� (YDOXDFLyQ� GH� OD� $FWXDFLyQ� GHO� &'7,��,QIRUPH�)LQDO���'RFXPHQWR�GH�7UDEDMR�GHO�,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR0ROHUR��-���%XHVD��0���)HUQDQGH]��&��0��-LPHQH]��-���������3ROtWLFD�7HFQROyJLFD�H�,QQRYDFLyQ� HQ� (VSDxD�� 8QD� (YDOXDFLyQ� GH� OD� $FWXDFLyQ� GHO� &'7,�� 'RFXPHQWR� GH�7UDEDMR��,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR0RQWHW�� &K�� ������� /D� 3ROtWLFD� &RPHUFLDO� (VWUDWHJLFD�� (VWDGR� GH� OD� 7HRUtD� \�3HUVSHFWLYDV��,QIRUPDFLyQ�&RPHUFLDO�(VSDxROD��1R�����0RZHU\��'���������7KH�3UDFWLFH�RI�7HFKQRORJ\�3ROLF\��(Q��6WRQHPDQ��(G���������0RZHU\�� '��� 5RVHQEHUJ�� 1�� ������� 1HZ� 'HYHORSPHQWV� LQ� XV� 7HFKQROJ\�3ROLF\�,PSOLFDWLRQV� IRU� &RPSHWLYHQHVV� DQG� ,QWHUQDWLRQDO� 7UDGH� 3ROLF\�� &DOLIRUQLDQ�0DQDJHPHQW�5HYLHZ����0XOOHU�� (��� *XQGUXP�� 8��� .RVFKDW]N\�� .�� �������+RUL]RQWDO� 5HYLHZ� RI� 5HJLRQDO�,QQRYDWLRQ�&DSDELOLWLHV��)LQDO�5HSRUW���,6,�)UDXQKRIHU



���

0XxR]�'HOJDGR��-��$���������/RV�5HWRUQRV�GH�(VSDxD�HQ�ORV�3URJUDPDV�&RPXQLWDULRV�GH�,�'��3ROtWLFD�&LHQWtILFD�0XxR]��(���������(YDOXDFLyQ�GH�7HFQRORJtDV�\�3ROtWLFD�GH�OD�7HFQRORJtD��&6,&�� ,(6$0\UR�� 5�� ������� /DV�$\XGDV� 3XEOLFDV� D� OD� ,QGXVWULD� HQ� (VSDxD� HQ� HO� +RUL]RQWH� GH�������,QIRUPDFLyQ�&RPHUFLDO�(VSDxROD��1R�����0\UR��5���������&RPSHWLWLYLGDG \�3ROtWLFD�,QGXVWULDO�HQ�(VSDxD��(FRQRPLD�,QGXVWULDO��1R�����0\WHOND�� /�� .�� ������� 6WUDWHJLF� 3DUWQHUVKLSV� DQG� WKH� :RUOG� (FRQRP\�� 3LQWHU�3XEOLVKHUV0\UR��5���������/D�3ROtWLFD�,QGXVWULDO�$FWLYD��5HYLVWD�GH�(FRQRPtD�$SOLFDGD��9RO��,,������1DGLUL�� ,�� ������� &RQWULEXWLRQV� DQG� 'HWHUPLQDQWV� RI� 5HVHDUFK� DQG� 'HYHORSPHQWV�([SHQGLWXUHV� LQ� WKH�8��6��0DQXIDFWXULQJ� ,QGXVWULHV��(Q��YRQ�)XUVWHQEHUJ��*�� �&DSLWDO��(ILFLHQF\�DQG�*URZWK���%DOOLQJHU�3XEOLVKLQJ�&RPSDQ\1DXZHOHDUV�� &��� 5HLG�� $�� ������� $�&RPSDUDWLYH� 5HYLHZ� RI�0HWKRGV� RI� (YDOXDWLQJ�5HJLRQDO�,QQRYDWLRQ�3RWHQWLDO��(XURSHDQ�&RPPLVVRQ1DWLRQDO� 6FLHQFH� )RXQGDWLRQ� �������� (YDOXDWLRQ� RI� WKH� 6PDOO� %XVLQHVV� ,QQRYDWLRQ�5HVHDUFK�SURJUDPPH��:DVKLQJWRQ�1HOVRQ�� 5�� ������� 7KH� 6LPSOH� (FRQRPLFV� RI� %DVLF� &LHQWLILF� 5HVHDUFK�� -RXUQDO� RI�3ROtWLFDO�(FRQRP\����1HOVRQ��5�� �������*RYHUQPHQWDQG�7HFKQRORJLFDO�3URJUHVV�� D�&URVV� ,QGXVWU\�$QiOLVLV��3HUJDPRQ�3UHVV1HOVRQ��5���������+LJK�7HFKQRORJ\�3ROLFLHV��D�)LYH�1DWLRQ�&RPSDULVRQ��1HOVRQ�� 5�� ������� 5	'� ,QQRYDWLRQ� DQG� 3XEOLF� 3ROLF\�� ,QVWLWXWLRQV� 6XSSRUWLQJ�7HFKQLFDO�$GYDQFH� LQ� ,QGXVWU\��$PHULFDQ�(FRQRPLF�5HYLHZ��3DSHUV� DQG�3URFHHGLQJV�9RO���������1HOVRQ��5���������1DWLRQDO�6\VWHPV�RI�,QQRYDWLRQ��1HOVRQ�� 5��� /DQJORLV�� 5�� ������� ,QGXVWULDO� ,QQRYDWLRQ� 3ROLF\�� /HVVRQV� IURP� WKH�$PHULFDQ�+LVWRU\��(FRQRPLF�3ROLF\�3DSHUV��&Y�6WDUU�&HQWHU�IRU�$SSOLHG�(FRQRPLFV1HOVRQ��5���5RVHQEHUJ��1���������7HFKQRORJLFDO�,QQRYDWLRQ�DQG�1DWLRQDO�6\VWHPV��(Q��1HOVRQ��(GLWRU�������1HOVRQ��5���:LQWHU��6���������LQ�6HDUFK�IRU�D�8VHIXOO�7KHRU\�RI�,QQRYDWLRQV��5HVHDUFK3ROLF\��9RO������������1HOVRQ��5���:LQWHU��6���������$Q�(YROXWLRQDLU\�7KHRULH�RI�(FRQRPLF�&KDQJH��



���

1HXPDQQ��:�� ������� 7KH�3ROLWLFV� RI� 'HFHQWUDOLVDWLRQ� DQG� ,QGXVWULDO�0RGHUQL]DWLRQ��)UDQFH�DQG�:HVW�*HUPDQ\�&RPSDUHG��(Q��+LOSHUW������1XPPLQHQ�� 6��� +lPlODQHQ�� 2�� ������� (YDOXDWLRQ� RI� 7HNHV� )XQGLQJ� IRU� ,QGXVWULDO�5	'�DQ�(PSLULFDO� 6WXG\� RI� ���� ,QGXVWULDO�5	'�3URMHFWV� )XQGHG� E\� WKH�7HFKQRORJ\�'HYHORSPHQW�&HQWUH��(VSRR��977�5HVHDUFK�2&'(��������,QQRYDWLRQ�3ROLF\��6SDLQ��2&'(2&'(��������7HFKQRORJ\�DQG�(FRQRP\��7KH�.H\�5HODWLRQVKLSV��2&'(2&'(� �����D�� 35,1&,3(6� ',5(&7(856� 352326e6� 3$5� /�2&'(� 3285� /(�5(&8(,/� (7� ,17(535e7$7,21� '(6� '1(e6� 685� /�,1129$7,21�7(&+12/2*,48(��0$18$/�'�26/2��2&'(������E��/$�0(685(�'(6�$&7,9,7e6�6&,(17,),48(6�(7�7(&+1,48(6��0$18$/�)5$6&$7,���2&'(������F��6FLHQFH�DQG�7HFKQRORJLFDO�3ROLF\��5HYLHZ�DQG�2XWORRN��2&'(2&'(��������0DLQ�,QGLFDWRUV�RQ�5	'��3DYLWW��.�� �������6HFWRUDO�3DWWHUQV�RI�7HFKQLFDO�&KDQJH��7RZUDGV�D�7D[RQRP\�DQG�D�7KHRU\��5HVHDUFK�3ROLF\��9RO��(OVHYLHU�6FLHQFH�3XEOLVKHUV�%��9��3DWHO��3���3DYLWW��.���������/DUJH�)LUPV�LQ�WKH�3URGXFWLRQ�RI�WKH�:RUOG
V�7HFKQRORJ\��DQ,PSRUWDQW�&DVH�RI�1RQ�*OREDOLVDWLRQ��-RXUQDO�RI�,QWHUQDWLRQDO�%XVLQHVV�6WXGLHV��)LUVW�4XDUWHU��3������3DYLWW��.���������:KDW�0DNHV�%DVLF�5HVHDUFK�(FRQRPLFDOO\�8VHIXOO��5HVHDUFK�3ROLF\��9RO����3DYRQ��-���+LGDOJR��$���������*HVWLyQ�H�,QQRYDFLyQ��8Q�(QIRTXH�(VWUDWHJLFR3HUH]�&DVWULOOR��'�� �������3URFHVRV� GH� ,�'� \�(VWUXFWXUD� ,QGXVWULDO��8Q�3DQRUDPD� GH�0RGHORV�7HyULFRV��(FRQRPtD�3~EOLFD���3HUULQ�� -��&�� �������$�'HVFRQFHQWUDWHG�7HFKQRORJ\�3ROLF\��/HVVRQV� IURP� WKH�6RSKLD�$QWLSROLV� ([SHULHQFH�� (QYLURQPHQW� DQG� 3ODQQLQJ� &�� *RYHUQPHQW� DQG� 3ROLF\��9RO�� ���1XP����3S���������3RUWHU��0���������7KH�&RPSDUDWLYH�$GYDQWDJH�RI�1DWLRQV��)UHH�3UHVV�DQG�0DFPLOODQ3UHVW�� 8QLYHUVLW\� RI� 0DQFKHVWHU� ������� 7KH� ,PSDFW� DQG� 8WLOLW\� RI� (XURSHDQ�&RPPLVVLRQ� 5HVHDUFK� 3URJUDPPH� (YDOXDWLRQ� 5HSRUWV�� &RPLVLRQ� GH� OD� &RPXQLGDG�(XURSHD3\NH�� )��� %HFDWWLQL�� *��� 6HQJHQEHUJHU��:�� �(GV�� ��� ������� ,QGXVWULDO� 'LVUWULFWV� DQG�,QWHUILUP�&R�2SHUDWLRQ�LQ�,WDO\��



���

5HJHU�� *��� .XKOPDQQ�� 6�� ������� (XURSHDQ� 7HFKQRORJ\� 3ROLF\� LQ� *HUPDQ\�� 7KH�,PSDFW�RI�(XURSHDQ�&RPPXQLW\�3ROLFLHV�XSRQ�6FLHQFH�DQG�7HFKQRORJ\�LQ�*HUPDQ\��5HLQJDQXP��-���������7HFKQRORJ\�$GRSWLRQ�XQGHU�,PSHUIHFW�,QIRUPDWLRQ��%HOO�-RXUQDO�RI�(FRQRPLFV��9RO����5RHVVQHU��-��'���������(YDOXDWLQJ�*RYHUQPHQW�,QQRYDWLRQ�3URJUDPV��/HVVRQV�IURP�WKH�8VD��5HVHDUFK�3ROLF\��5RHVVQHU��-��'���(G����������*RYHUQPHQW�,QQRYDWLRQ�3ROLF\��0DFPLOODQ5RHVVQHU��-��'��3RUWHU��$���+XDGRQJ�;X�� �������1DWLRQDO�&DSDFLWLHV� WR�$EVRUE�DQG�,QVWLWXWLRQDOL]H� ([WHUQDO� 6FLHQFH� DQG� 7HFKQRORJ\�� 7HFKQRORJ\� $QDO\VLV� 	� 6WUDWHJLF�0DQDJHPHQW��9RO�����1R���5RPHU�� 3�� ������� ,QFUHDVLQJ� 5HWXUQV� DQG� /RQJ�5XQ� *URZWK�� -RXUQDO� RI� 3ROtWLFDO�(FRQRP\���������5RPHU��3���������(QGRJHQRXV�7HFKQRORJLFDO�&KDQJH��-RXUQDO�RI�3ROtWLFDO�(FRQRP\��������3DUW�,,����5RVHQEHUJ�� -�� �������5HVHDUFK� DQG�0DUNHW� 6KDUHV�� $� 5HDSUDLVDO� RI� WKH� 6FKXPSHWHU�+LSRWHVLVP��-RXUQDO�RI�,QGXVWULDO�(FRQRPLFV���������5RVVL��3���)UHHPDQ��+���������(YDOXDWLRQ��D�6\VWHPDWLF�$SSURDFK��5|WKOLQJVK|IHU� .��� 6SUHQJHU�� 8�� ������� (IIL]LHQ]� GHU� ,QGLUHNWHQ� 6WHXHUOLFKHQ�)RUVFKXQJVI|UGHUXQJ��,IR�,QVWLWXW5RWKZHOO��5���������(YDOXDWLQJ�WKH�(IIHFWLYHQHVV�RI�*RYHUQPHQW�,QQRYDWLRQ�3ROLFLHV��5RWKZHOO�� 5�� �������5HLQGXVWULDOL]DWLRQ� DQG� 7HFKQRORJ\�� 7RZDUGV� D� 1DWLRQDO 3ROLF\�)UDPHZRUN��6FLHQFH�DQG�3XEOLF�3ROLF\��9RO������1R��������������5RWKZHOO��5���������,QGXVWULDO�,QQRYDWLRQ��6XFFHVV��6WUDWHJ\��7UHQGV�5RWKZHOO��5���'RGJVRQ��0���������,QQRYDWLRQ�DQG�6L]H�RI�)LUP��5RWKZHOO�� 5��� =HJYHOG�� :�� ������� 6PDOO� DQG� 0HGLXP� 6L]HG� 0DQXIDFWXULQJ� )LUPV��7KHLU�5ROH� DQG�3UREOHPV� LQ� ,QQRYDWLRQ�� WKH�8VD��&DQDGD�� -DSDQ�DQG� ,VUDHO��9ROXPH� ,�DQG� ,,�� 6L[� &RXQWU\� 3URJUDPPH� RQ� $VSHFWV� RI� *RYHUQPHQW� 3ROLFLHV� 7RZDUGV�7HFKQRORJLFDO�,QQRYDWLRQ�LQ�,QGXVWU\��1HWKHUODQGV5RXVVHO��3��$���6DDG��.��1���(ULFVRQ��7��-���������7KLUGWK�*HQHUDWLRQ�5	'��+DUYDUG�%XVLQHVV�6FKRRO�3UHVV6DPXHOVRQ�� 3�� $�� ������� 7KH� 3XUH� 7KHRU\� RI� 3XEOLF� ([SHQGLWXUH�� 5HYLHZ� RI�(FRQRPLFV�DQG�6WDWLVWLFV����6DPXHOVRQ��3��$�� �������$�7KHRU\�RI� ,QGXFHG� ,QQRYDWLRQ�$ORQJ�.HQQHG\�:HLVDFNHU�/LQHV��5HYLHZ�RI�(FRQyPLFD�DQG�6WDWLVWLFV��;OYLL
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5HVXPHQ�
(O� WHPD� FHQWUDO� GH� HVWH� DUWLFXOR� HV� OD� HYDOXDFLyQ� JOREDO� GH� OD� ILQDQFLDFLyQ� S~EOLFD� GH� OD� ,�'�HPSUHVDULDO�� DQDOL]DQGR� ORV� FUpGLWRV� EODQGRV� SDUD� SUR\HFWRV� GH� LQQRYDFLyQ� JHVWLRQDGRV� SRU� HO�&HQWUR�SDUD�HO�'HVDUUROOR�7HFQROyJLFR�,QGXVWULDO�±HO�&'7,���(O�REMHWLYR�GH�HVWH�HVWXGLR�HV�DQDOL]DU�HO� SDSHO� H� LPSDFWR�GH� ORV�SUR\HFWRV� ILQDQFLDGRV�SRU� HO�&'7,� HQ� ODV� HPSUHVDV��6H�DQDOL]DUiQ� OD�LPSRUWDQFLD� GH� ODV� D\XGDV� SDUD� ODV� HPSUHVDV� �FRPSRUWDPLHQWR� XWLOLWDULR��� ORV� REMHWLYRV�WHFQROyJLFRV� \� FRPHUFLDOHV� \� VX� QLYHO� GH� FXPSOLPLHQWR� \� HO� LPSDFWR� GH� ORV� SUR\HFWRV� VREUH� OD�FDSDFLGDG�WHFQROyJLFD�\�OD�DFWLWXG�FRRSHUDWLYD�GH�ODV�HPSUHVDV��
3DUD� HO� HVWXGLR� GH� OD� WUDVFHQGHQFLD� GHO� &'7,� HQ� HO� VLVWHPD� SURGXFWLYR� VH� DQDOL]D� HO�YROXPHQ�ILQDQFLHUR�GH ORV�FUpGLWRV�GHO�&'7,�UHVSHFWR�DO�WRWDO�GH�ORV�JDVWRV�HPSUHVDULDOHV�HQ�,�'��OD�GLIXVLyQ�GH�ODV�D\XGDV�GHQWUR�GH�ODV�HPSUHVDV�GHO�VLVWHPD�SURGXFWLYR��\�VH�FRPSDUDQ�ODV� FDUDFWHUtVWLFDV� GH� ODV� HPSUHVDV� EHQHILFLDGDV� SRU� HO� &'7,� FRQ� ODV� GH� ODV� HPSUHVDV� QR�EHQHILFLDGDV��3DUD�DQDOL]DU�HO�SDSHO�\�HO�LPSDFWR GH�ORV�FUpGLWRV�GHO�&'7,�HQ�ODV�HPSUHVDV�VH�HVWXGLDQ�� HQWUH� RWURV� DVSHFWRV� VL� ODV� HPSUHVDV� FXPSOHQ� ORV� REMHWLYRV� WHFQROyJLFRV� \�FRPHUFLDOHV�SUHYLDPHQWH�HVWLSXODGRV��VL�ORV�SUR\HFWRV�ILQDQFLDGRV�JHQHUDQ�XQD�PHMRUD�GH�ODV��FDSDFLGDGHV� WHFQROyJLFDV� \�� SRU� ~OWLPR�� OD� LPSRUWDQFLD� GH� ODV� D\XGDV� SDUD� HO� GHVDUUROOR�WHFQROyJLFR�GH�OD�HPSUHVD��DQDOL]DQGR�VL�ODV�D\XGDV�IXHURQ�LPSUHVFLQGLEOHV��R�QR� SDUD�OOHYDU�D�FDER�ORV�SUR\HFWRV�ILQDQFLDGRV�SRU�HO�(VWDGR�
3DODEUDV�&ODYHV��3ROtWLFD�WHFQROyJLFD��&'7,��HYDOXDFLyQ�GH�ODV�SROtWLFDV��LQQRYDFLyQ�\�FDPELR�WHFQROyJLFR
6XPPDU\7KH�FHQWUDO�VXEMHFW RI�RI�WKLV�SDSHU�LV�WKH�HYDOXDWLRQ�RI�WKH�ORZ�LQWHUHVW�FUHGLWV�IRU�5	'�SURYLGHG� E\� WKH�&HQWUH� IRU� ,QGXVWULDO�7HFKQRORJLF�'HYHORSPHQW��7KH�REMHFWLYHV� DUH�� RQ�RQH�VLGH��D�JOREDO�HYDOXDWLRQ�RI�WKH�UROH�DQG�LPSDFW�RI�WKH�SURMHFWV��ILQDQFHG�E\�WKH�&'7,��ZLWKLQ� WKH� ILUPV�� DQG�� RQ� WKH�RWKHU� VLGH� WR�PHDVXUH� WKH� LPSRUWDQFH�RI� WKH�&'7,� IRU� WKH�6SDQLVK�SURGXFWLYH�VWUXFWXUH�
7KH� VWXG\� RI� WKH� LPSRUWDQFH� RI� WKH� &'7,� ZLWKLQ� WKH� SURGXFWLRQ� VWUXFWXUH ZLOO� EH�DQDO\VHG�E\�WKH�WRWDO�YROXPH�RI�WKH�&'7,�IXQGV�LQ�FRPSDULVRQ�ZLWK�WKH�5	'�H[SHQGLWXUHV�E\� WKH�SULYDWH�HQWHUSULVHV�DQG� WKH�GLIIXVLRQ�RI� WKH�&'7,�ZLWKLQ�WKH�SURGXFWLYH�VWUXFWXUH��7KH�FKDUDFWHULVWLFV�RI WKH�&'7,�ILUPV�ZLOO�EH�FRPSDUHG�ZLWK�WKRVH�RI�WKH�LQQRYDWLYH�ILUPV�WKDW�GLGQ¶W�SDUWLFLSDWH�LQ�WKH�VXSSRUW�SURJUDPPHV�RI�WKH�&'7,��7KH�LPSDFW�DQG�UROH RI�WKH�&'7,� SURMHFWV��ZLWKLQ� WKH� VXSSRUWHG� ILUPV� DUH� DQDO\VHG� E\� VHYHUDO� DVSHFWV� OLNH� WKH�ILQDQFLDO� LPSRUWDQFH� RI� WKH� VXSSRUW�� WKH� WHFKQLFDO� DQG� FRPPHUFLDO� REMHFWLYHV� DQG� WKHLU�DFFRPSOLVKPHQWV�� WKH� LPSDFW� RQ� WKH� LQQRYDWLYH� FXOWXUH� DQG� WKH� LPSURYHPHQW� RI� WKH�WHFKQRORJLFDO�FDSDELOLWLHV�DQG�FR�RSHUDWLYH�DWWLWXGH�
.H\�ZRUGV��7HFKQRORJ\�SROLF\��&'7,��LQQRYDWLRQ�DQG�WHFKQRORJLFDO�FKDQJH��SROLF\�HYDOXDWLRQ
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7Ë78/26�38%/,&$'26��� 7DPDxR� HPSUHVDULDO� H� LQQRYDFLyQ� WHFQROyJLFD� HQ� OD� HFRQRPtD� HVSDxROD� 0LNHO�%XHVD�\�-RVp�0ROHUR���������
��� /D�LQGXVWULD�HVSDxROD�HQ�HO�PDUFR�HXURSHR��8Q�DQiOLVLV�HQ�OD�SHUVSHFWLYD�VHFWRULDO�\�HPSUHVDULDO�0LNHO�%XHVD���������
��� 1LYHO� GH� GHVDUUROOR� \� FRPSRVLFLyQ� GHO� FRPHUFLR�� HO� FRQWHQLGR� WHFQROyJLFR� GH� ODV�H[SRUWDFLRQHV�0LJXHO�&DUUHUD�7UR\DQR�\�0RQWVHUUDW�&DVDGR�)UDQFLVFR���������
��� )DFWRUHV�WHFQROyJLFRV�\�HVWUXFWXUDOHV�H[SOLFDWLYRV�GH�OD�LQWHUQDFLRQDOL]DFLyQ�GH�ODV�HPSUHVDV�LQQRYDGRUDV� $QWRQLR�)RQIULD�0HVD���������
��� /D�LQQRYDFLyQ�WHFQROyJLFD�HQ�OD�HPSUHVD�HVSDxROD��5HVXOWDGRV�GH�OD�HQFXHVWD�,$,)�&'7,���������-RVp�0ROHUR��0LNHO�%XHVD��&DUORV�0��)HUQiQGH]��-XDQ�&��-LPpQH]��.HLWK�3DYLWW�� 9LFHQW� /HUYLOOH�� 'DQLHOOH� $UFKLEXJL�� 0LJXHO� &DUUHUD�� $QWRQLR� )RQIULD�� -RRVW�+HLMV������������ ,QWHUQDWLRQDOLVDWLRQ� RI� WHFKQLFDO� FKDQJH� DQG� WKH� LQWHUPHGLDWH� FRXQWULHV�� $�SUHOLPLQDU\�DSSURDFK�IURP�WKH�H[SHULHQFH�RI�6RXWK�(XURSHDQ�HFRQRPLHV��-RVp�0ROHUR���������
��� &RPSRUWDPLHQWR� WHFQROyJLFR� \� SDXWDV� GH� LQWHUQDFLRQDOL]DFLyQ�� XQ� DQiOLVLV�FRPSDUDGR�GH�ODV�HFRQRPtDV�HXURSHDV��,QpV�*UDQGD���������
��� ,�'��FDSLWDO�KXPDQR�\�FUHFLPLHQWR�HFRQyPLFR�HQ�ORV�SDtVHV�GH�OD�8QLyQ�(XURSHD������������ $GROIR�*XWLpUUH]�GH�*DQGDULOOD�\�$QD�/ySH]���������
��� 0XOWLQDWLRQDO�DQG�QDWLRQDO�ILUPV�LQ�WKH�SURFHVV�RI�WHFKQRORJ\�LQWHUQDWLRQDOL]DWLRQ��6SDLQ�DV�DQ�LQWHUQHGLDWH�FDVH� -RVp�0ROHUR�=D\DV���������
����� /D� SROtWLFD� FLHQWtILFD� \� WHFQROyJLFD� HQ� ODV� UHJLRQHV� HVSDxRODV� $QWRQLR� )RQIUtD��-RRVW�+HLMV��)HUQDQGR�-LPpQH]��-RVp�/XLV�=RItR�\�%HDWUL]�3UHVPDQHV������������� 5HJLRQDO� WHFKQRORJ\� SROLF\� DQG� LQQRYDWLRQV� V\VWHPV�� $� FRPSDUDWLYH� VWXG\� RI�*HUPDQ\�DQG�6SDLQ� -RRVW�+HLMV������������� 7KH�GLIXVVLRQ�RI�WKH�ORZ�LQWHUHVWV�FUHGLWV�IRU�5	'�SURMHFWV�RIIHUHG�E\�WKH�6SDQLVK�*RYHUQPHQW�ZLWKLQ�WKH�6SDQLVK�SURGXFWLRQ�VWUXFWXUH� -RRVW�+HLMV���������
���� ,�'�H�LQQRYDFLyQ�WHFQROyJLFD�HQ�ODV�UHJLRQHV�HVSDxRODV�0LNHO�%XHVD� �������
���� 3DWURQHV�GH�,QQRYDFLyQ�\�SROtWLFD�WHFQROyJLFD� $QWRQLR�)RQIUtD�0HVD���������
���� 'H� ORV� PRGHORV� GH� LQQRYDFLyQ� D� ORV� UHJtPHQHV� WHFQROyJLFRV� VFKXPSHWHULDQRV�$QWRQLR�)RQIUtD�0HVD�H�,QpV�*UDQGD�*D\R���������
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���� )RUPDV� GH� ,QWHUQDFLRQDOL]DFLyQ�� 8Q� HVWXGLR� DSOLFDGR� $GROIR� *XWLpUUH]� GH�*DQGDULOOD�6DOGDxD�\�/XLV� -DYLHU�+HUDV�/ySH]�� �������� �([LVWH� OD�YHUVLyQ�HQ� LQJOpV�GH�HVWH�GRFXPHQWR��
���� 'LIXVLyQ�GH� ORV�FUpGLWRV�GHO�&'7,�HQ�ODV�HPSUHVDV� LQQRYDGRUDV�GHO�3DtV�9DVFR�\�1DYDUUD� -RRVW�+HLMV���������
���� ,QQRYDWLRQ� DQG� ,QWHUQDWLRQDOLVDWLRQ� 3ROLFLHV� LQ� 6SDLQ�� 6SHFLDO� &RQVLGHUDWLRQ� RI�/HVV�'HYHORSHG�$UHDV��-RVp�0ROHUR�\�$QWRQLR�)RQIUtD���������
���� (O� &RQWURO� GH� ORV� LQWHUFDPELRV� LQWHUQDFLRQDOHV� GH� DUPDPHQWR� \� WHFQRORJtDV� GH�GREOH�XVR��HO�FDVR�GH�(VSDxD��0LNHO�%XHVD���������
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