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��8QLYHUVLWp�GH�6KHUEURRNH�DQG�&HQWUH�LQWHUXQLYHUVLWDLUH�GH�UHFKHUFKH�VXU�OD�VFLHQFH�HW�OD
WHFKQRORJLH��&,567�

$FNQRZOHGJHPHQWV��,�DP�SDUWLFXODUO\�LQGHEWHG�WR�$��6W�3LHUUH�IRU�H[FHOOHQW�FRPSXWHU
ZRUN�DQG�VWLPXODWLQJ�GLVFXVVLRQV��0\�WKDQNV�DOVR�WR�3��<DWVKLEL�IRU�WKH�ZRUN�RQ�7)3��)��*DXOW
DQG�0��%RXFKHU��ERWK�IURP�6WDWLVWLFV�&DQDGD��ZHUH�YHU\�KHOSIXO�ZLWK�WKH�5	'�VWDWLVWLFV��,�DP
JUDWHIXO�WR�WKH�'HSDUWPHQW�RI�&RQVXPHU�DQG�&RUSRUDWH�$IIDLUV��&DQDGD�IRU�DXWKRUL]LQJ�WKH�XVH
RI�WKH�3$7'$7�GDWD�DQG�WR�0��3DXOKXV�IURP�WKH�3DWHQW�2IILFH�IRU�WKH�RFFDVLRQDO�KHOS�UHJDUGLQJ
LWV�XVH�

)LQDQFLQJ�E\�WKH�&665&��VWUDWHJLF�JUDQW���������������PDGH�WKH�UHVHDUFK�SRVVLEOH�DQG
LW� LV�JUDWHIXOO\� DFNQRZOHGJHG��/DVW�EXW�QRW� OHDVW�� ,�ZLVK� WR� WKDQN� WKH�&HQWHU� IRU�(FRQRPLF
5HVHDUFK�DQG�*UDGXDWH�(GXFDWLRQ�(FRQRPLFV�,QVWLWXWH��3UDJXH��ZKHUH�WKH�WH[W�ZDV�ZULWWHQ�DQG
WKH�ILUVW�UHVXOWV�SUHVHQWHG��IRU�SURYLGLQJ�D�VWLPXODWLQJ�PLOLHX�IRU�WKH�VDEEDWLFDO�OHDYH��0\�WKDQNV
DOVR� WR�0V��+RXJKWRQ� IURP�&(5*(� IRU� HGLWLQJ� DQ� HDUOLHU� GUDIW�� ,� JUDWHIXOO\� DFNQRZOHGJH
QXPHURXV�FRQVWUXFWLYH�VXJJHVWLRQV�NLQGO\�PDGH�E\�3��0RKQHQ��%��3D]GHUND��.��3DOGD��0�
)RUWLQ�DQG�$��6KDUSH��7KH�UHVSRQVLELOLW\�IRU�WKH�UHPDLQLQJ�HUURUV�LV��DV�XVXDO��H[FOXVLYHO\�PLQH�

5	'��,QWHU�,QGXVWU\�DQG�,QWHUQDWLRQDO�6SLOORYHUV�RI
7HFKQRORJ\�DQG�WKH�7RWDO�)DFWRU�3URGXFWLYLW\�*URZWK�RI

0DQXIDFWXULQJ�,QGXVWULHV�LQ�&DQDGD�����������

3HWU�+DQHO


2FWREHU�����

$EVWUDFW

7KH�SDSHU�RIIHUV�QHZ�HFRQRPHWULFV�HYLGHQFH�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�WRWDO�IDFWRU
SURGXFWLYLW\�DQG�WKH�5	'�H[SHQGLWXUHV�RI�&DQDGLDQ�PDQXIDFWXULQJ�LQGXVWULHV�LQ�WKH�SUHVHQFH
RI�LQWHU�LQGXVWU\�DQG�LQWHUQDWLRQDO�VSLOORYHUV�RI�WHFKQRORJ\��7KH�FRQVWUXFWLRQ�RI�VSLOORYHU�SUR[LHV
LV�EDVHG�RQ�D�PDWUL[�RI�&DQDGLDQ�SDWHQW�FRXQWV��7KH�QRUPDOL]HG�GLVWULEXWLRQV�RI� LQYHQWLRQV
SDWHQWHG�LQ�&DQDGD�E\�HDFK�FRXQWU\�RI�WKH�*���JURXS�DUH�ZHLJKWHG�E\�WKHLU�UHVSHFWLYH�5	'
H[SHQGLWXUHV� WR� JHQHUDWH� HVWLPDWHV� RI�5	'�H[SHQGLWXUHV� LQ� RWKHU� LQGXVWULHV� LQ�&DQDGD� DQG
DEURDG��FUHDWLQJ�VSLOORYHUV�WKDW�FDQ�EH�XVHG�E\�HDFK�&DQDGLDQ�LQGXVWU\�

7KH� UHVXOWV� FRQILUP�*ULOLFKHV
� ������� ILQGLQJ� WKDW� WKH� 7)3�5	'� QH[XV� LV� VWURQJO\
LQIOXHQFHG�E\�WKH�LQFOXVLRQ�RU�H[FOXVLRQ�RI�WKH�FRPSXWHU�LQGXVWU\��ZKRVH�7)3�KDV�EHHQ�DGMXVWHG
IRU�TXDOLW\�LPSURYHPHQW��7KH\�DOVR�VXJJHVW�WKDW�WKH�SURFHVV�UHODWHG�5	'�DFWLYLW\�DSSHDUV�WR
KDYH�D�VWDWLVWLFDOO\�PRUH�VLJQLILFDQW�HIIHFW�RQ�7)3�WKDQ�WKH�SURGXFW�UHODWHG�5	'���)HGHUDO�JUDQWV
WR�5	'�GR�QRW�DSSHDU�WR�HQKDQFH�7)3��7KH�HVWLPDWHG�HIIHFW�RI�VSLOORYHUV�IURP�5	'�LQ�RWKHU
LQGXVWLHV�LQ�&DQDGD�YDULHV�RYHU�WLPH�DQG��LQ�FRQWUDVW�WR�IRUPHU�VWXGLHV��LV�VPDOOHU�WKDQ�WKH�HIIHFW
RI�WKH�LQGXVWU\
V�RZQ�5	'��7KH�HVWLPDWHG�HIIHFW�RI�LQWHUQDWLRQDO�VSLOORYHUV�RI�5	'�RQ�7)3�LV
PRVWO\�VWDWLVWLFDOO\�VLJQLILFDQW��,WV�PDJQLWXGH��KRZHYHU��YDULHV�RYHU�WLPH�DQG�LV�VPDOOHU�WKDQ�WKH
HIIHFW�RI�LQGXVWU\
V�RZQ�5	'�

.H\�ZRUGV��7RWDO�IDFWRU�SURGXFWLYLW\��5	'�H[SHQGLWXUHV��VSLOORYHUV��5	'�JUDQWV�



$EVWUDNW

7DWR� VWXGLH� SµLQiåt� QRYp� HNRQRPHWULFNp� YìVOHGN\� GRNXPHQWXMtFt� Y]WDK� PH]L
PXOWLIDNWRULiOQt�SURGXNWLYLWRX��0)3��D�YìGDML�QD�SUÏP\VORYì�Yì]NXP�D�YìYRM�Y�NDQDGVNpP
]SUDFRYDWHOVNpP�SUÏP\VOX��YûHWQ��PH]LRGY�WYRYìFK�D�PH]LQiURGQtFK�WHFKQRORJLFNìFK�H[WHUQDOLW�
3RGNODGHP� SUR� NRQVWUXNFL� SURP�QQp� UHVUHVHQWXMtFt� WHFKQRORJLFNp� H[WHUQDOLW\� MH� PDWULFH
NDQDGVNìFK� SDWHQWÏ�� 6RXKUQ� WHFKQRORJLFNìFK� H[WHUQDOLW�� NWHUp� MVRX� N� GLVSRVLFL� NDQDGVNpPX
SUÏP\VOX�RGSRYtGi�QRUPDOL]RYDQpPX�UR]G�OHQt�Y\QiOH]Ï�SDWHQWRYDQìFK�Y�.DQDG��NDÙGRX�]H
]HPL�VNXSLQ\�*���86$��165��9%��-DSRQVNR��)UDQFLH��,WDOLH�D�.DQDGD��YiÙHQpPX�YìGDML�GDQpKR
RGY�WYt�QD�SUÏP\VORYì�Yì]NXP�D�YìYRM�Y�NDÙGp�]H�VHGPL�]HPt�

9ìVOHGN\�SRWYU]XMt�]iY�U�NH�NWHUpPX�GRVS�O�*ULOLFKHV���������ÙH�Y]WDK�PH]L�0)3�D
YìGDML�QD�SUÏP\VORYì�Yì]NXP�D�YìYRM�MH�VLOQ��RYOLYQ�Q�WtP��MH�OL�GR�VRXERUX�]DKUQXW�SUÏP\VO
YìSRûHWQt�WHFKQLN\��MHKRÙ�0)3�EHUH�Y�~YDKX�UÏVW�NYDOLW\��9ìVOHGN\�URYQ�Ù�QD]QDûXMt��ÙH�YìGDMH
QD�Yì]NXP�D�UR]YRM�RULHQWRYDQì�QD�]OHSåHQt�YìUREQtFK�SURFHVÏ�Pi�VWDWLVWLFN\�Yì]QDPQ�Måt�YOLY
QD�0)3�QHÙ�Yì]NXP�VP�µXMtFt�N�YìYRML�QRYìFK�D�Y\OHSåHQìFK�YìURENÏ��)HGHUiOQt�VXEYHQFH�QD
SUÏP\VORYì�Y\]NXP�D�UR]YRM�QHPDMt�YOLY�QD�0)3��1D�UR]GtO�RG�YìVOHGNÏ�SµHGFKi]HMtFtFK�VWXGLt�
WHFKQRORJLFNp�H[WHUQDOLW\�]�Yì]NXPX�D�YìYRMH�Y�RVWDWQtFK�NDQDGVNìFK�SUÏP\VORYìFK�RGY�WYtFK
PDMt�QD�0)3�PHQåt�YOLY�QHÙ�YODVWQt�Yì]NXP�D�YìYRM�Y�GDQpP�RGY�Wt��7HFKQRORJLFNp�H[WHUQDOLW\
]�Yì]NXPX�D�YìYRMH�Y�]DKUDQLût�PDMt�Y�WåLQRX�URYQ�Ù�VWDWLVWLFN\�Yì]QDPQì�YOLY�QD�0)3��-HKR
YHOLNRVW�MH�SURP�QOLYi�D�PpQ��Yì]QDPQi�QHÙ�YOLY�YODVWQtKR�Yì]NXPX�D�YìGDMH��

.OtûRYi� VORYD�� 0XOWLIDNWRUiOQt� SURGXNWLYLWD�� YìGDMH� QD� Yì]NXP� D� YìYRM�� WHFKQRORJLFNp
H[WHUQDOLW\��VXEYHQFH�QD�Y�GX�D�Yì]NXP�



�

,QWURGXFWLRQ

7KH�WRWDO�IDFWRU�SURGXFWLYLW\�JURZWK�FRPHV�IURP�LPSURYHPHQWV�LQ�WKH�TXDOLW\�RI
ODERU�DQG�FDSLWDO�DQG�IURP�RWKHU�VRXUFHV�RI�WHFKQRORJLFDO�FKDQJH��PDQ\�RI�WKHP
LQ�WKH�IRUP�RI�H[WHUQDOLWLHV��VSLOORYHUV��UHSUHVHQWLQJ�FRQWULEXWLRQV�RI�VFLHQFH�DQG
LQQRYDWLRQV�LQ�RWKHU�HQWHUSULVHV��LQGXVWULHV�DQG�FRXQWULHV��(FRQRPLHV�RI�VFDOH�DQG
VFRSH��DV�ZHOO�DV�LPSURYLQJ�[�HIILFLHQF\��DUH�DPRQJ�WKH�RWKHU�SRWHQWLDO�VRXUFHV�RI
WRWDO�IDFWRU�SURGXFWLYLW\�JURZWK�

7KH� UHFHQW� UHYLYDO� RI� LQWHUHVW� LQ� WKH� JURZWK� WKHRU\� IRFXVHG� DWWHQWLRQ� RQ� WKH
SRWHQWLDO�FRQWULEXWLRQ�RI�LQYHVWPHQW�LQ�KXPDQ�FDSLWDO��5	'�DQG�WKH�DFFRPSDQ\LQJ
H[WHUQDOLWLHV�� +RZHYHU�� WKH� HPSLULFDO� HYLGHQFH� UHPDLQV� VFDWWHUHG� DQG� RIWHQ
LQFRQFOXVLYH��HVSHFLDOO\�IRU�VPDOOHU�HFRQRPLHV�VXFK�DV�&DQDGD
V��

,QYHVWPHQW� LQ�5	'�FRPHV�FORVHVW� WR�D�SUR[\�YDULDEOH� IRU�HFRQRPLF�UHVRXUFHV
DOORFDWHG�E\�D�ILUP��LQGXVWU\�RU�QDWLRQ�WR�DGRSWLRQ��DGDSWDWLRQ�DQG�FUHDWLRQ�RI�QHZ
WHFKQRORJ\��5	'�VSHQGLQJ�E\�SULYDWH�ILUPV�DQG�LWV�VXSSRUW�E\�YDULRXV�OHYHOV�RI
JRYHUQPHQW�UHIOHFWV�WKH�EHOLHI�WKDW�QHZ�WHFKQRORJ\�LV�FRQWULEXWLQJ�VLJQLILFDQWO\�WR
HFRQRPLF� JURZWK� DQG� FRPSHWLWLYHQHVV� RI� GRPHVWLF� LQGXVWULHV�� :KLOH� WKHUH� LV
JURZLQJ�HYLGHQFH��HVSHFLDOO\�IURP�WKH�8�6���WKDW�WKH�5	'��SURGXFWLYLW\�QH[XV
H[LVWV��LW�LV�DOVR�LQFUHDVLQJO\�FOHDU�WKDW�RZLQJ�WR�H[WHUQDOLWLHV�DQG�PHDVXUHPHQW
SUREOHPV��WKH�LVVXH�LV�PRUH�FRPSOH[�WKDQ�SUHYLRXVO\�EHOLHYHG��*ULOLFKHV�������
�����DQG��������

7KH�JRDO�RI�WKH�SUHVHQW�SDSHU�LV�WR�DGYDQFH�WKH�GHEDWH�RQ�WKH�FRQWULEXWLRQ�RI�5	'
WR�SURGXFWLYLW\�E\�SUHVHQWLQJ�QHZ�HYLGHQFH�RQ�VHYHUDO�DVSHFWV�RI�WKLV�UHODWLRQVKLS
REVHUYHG�DW�WKH�OHYHO�RI�WZR��DQG�WKUHH�GLJLW�PDQXIDFWXULQJ�LQGXVWULHV�LQ�&DQDGD
RYHU�WKH�����������SHULRG��%HIRUH�SURFHHGLQJ�ZLWK�WKH�VXUYH\�RI�WKH�UDWKHU�OLPLWHG
OLWHUDWXUH� GHDOLQJ� ZLWK� WKLV� VXEMHFW� LQ� &DQDGD�� ,� ZLVK� WR� SUHVHQW� D� VHULHV� RI
DUJXPHQWV� WKDW� VKRXOG� FRQYLQFH� HYHQ� WKH� UHDGHU� QRW� SDUWLFXODUO\� LQWHUHVWHG� LQ
&DQDGLDQ�SURGXFWLYLW\�DQG�5	'�WR�FDUU\�RQ�UHDGLQJ�

)LUVW�� RZLQJ� WR� LWV� HFRQRPLF� DQG� JHRJUDSKLF� SUR[LPLW\� WR� WKH�86��&DQDGD� LV
SUREDEO\�D�XQLTXH�FDVH�IRU�REVHUYDWLRQ�RI�LQWHUQDWLRQDO�WHFKQRORJ\�VSLOORYHUV��7KH
VWXG\�SUHVHQWV�DQ�RULJLQDO�PHWKRG�RI�FRQVWUXFWLQJ�D�SUR[\�YDULDEOH�IRU�LQWHUQDWLRQDO
LQWHU�LQGXVWU\�WHFKQRORJ\�VSLOORYHUV�DQG�WHVWV�LWV�VWDWLVWLFDO�DVVRFLDWLRQ�ZLWK�WKH�7)3
JURZWK��6HFRQG��RXU�UHVXOWV�VKRZ�WKDW�WKH�LPSDFW�RI�GRPHVWLF�DQG�LQWHUQDWLRQDO
WHFKQRORJ\�VSLOORYHUV�GRHV�QRW�DSSHDU�WR�EH�DV�LPSRUWDQW�DV�WKHRUHWLFDOO\�H[SHFWHG�
DQG�DV�LQGLFDWHG�E\�RWKHU�HPSLULFDO�VWXGLHV��7KLUG��DV�LQ�WKH�86��*ULOLFKHV��������
WKH� VWDWLVWLFDO� DVVRFLDWLRQ� EHWZHHQ� 7)3� JURZWK� DQG� 5	'� RI� &DQDGLDQ
PDQXIDFWXULQJ�LQGXVWULHV�LV�VWURQJO\�DIIHFWHG�E\�WKH�LQFOXVLRQ�RU�H[FOXVLRQ�RI�WKH



�

VWDWLVWLFDO� RXWOLHU�� WKH� FRPSXWHU� LQGXVWU\�� 2XU� UHVXOWV� VKRZ�� KRZHYHU�� WKDW� D
GHFRPSRVLWLRQ�RI�5	'�LQWR�LWV�SURFHVV�DQG�SURGXFW�FRPSRQHQWV�KHOSV�WR�DUULYH�DW
D�PRUH�UREXVW�UHODWLRQVKLS�EHWZHHQ�5	'�DQG�7)3�JURZWK�WKDW�KROGV�HYHQ�ZKHQ
WKH�REVHUYDWLRQV�IRU�WKH�FRPSXWHU�LQGXVWU\�DUH�QRW�LQFOXGHG�LQ�WKH�UHJUHVVLRQ�

7KLV�LV��WR�P\�NQRZOHGJH��WKH�ILUVW�VWXG\�PDGH�DW�WKH�LQGXVWU\�OHYHO�LOOXVWUDWLQJ�WKDW
&DQDGLDQ� LQGXVWULHV� ZKLFK� LQYHVWHG� PRUH� LQ� 5	'� GR� LQGHHG� GLVSOD\� KLJKHU
SURGXFWLYLW\�JURZWK��EXW�RQO\�LI�WKH�5	'�ZDV�GLUHFWHG�WR�DGRSWLRQ��DGDSWDWLRQ�RU
FUHDWLRQ�RI�QHZ�SURGXFWLRQ�SURFHVVHV�UDWKHU�WKDQ�WR�QHZ�SURGXFWV��,W�DOVR�FRQILUPV
SUHYLRXV�ILQGLQJV�WKDW�IHGHUDO�JUDQWV�LQ�VXSSRUW�RI�5	'�GR�QRW�DSSHDU�WR�HQKDQFH
7)3�JURZWK�LQ�WKH�UHFLSLHQW�LQGXVWULHV��

7HFKQRORJ\�SROLF\� LQ�&DQDGD�KDV�EHHQ� WUDGLWLRQDOO\� FKDUDFWHUL]HG�E\�D�GHEDWH
EHWZHHQ�WZR�RSSRVLQJ�SDUWLHV��2Q�WKH�RQH�VLGH�DUH�WKRVH�ZKR�EHOLHYH�WKDW�RZLQJ
WR� H[WHQVLYH� IRUHLJQ� RZQHUVKLS�� &DQDGLDQ� ILUPV� KDYH� HDV\� DFFHVV� WR� QHZ
WHFKQRORJ\�GHYHORSHG�DEURDG�DQG�WKDW�5	'�SHUIRUPHG�LQ�&DQDGD�LV�WKHUHIRUH�QRW
YHU\�UHOHYDQW��*OREHUPDQ���������������2WKHUV�GHIHQG�D�VWURQJHU�&DQDGLDQ�5	'
LQYROYHPHQW� �6FLHQFH�&RXQFLO��������&RPLWp� VSpFLDO�GX�6pQDW� VXU� OD�SROLWLTXH
VFLHQWLILTXH��������������7KH�SUHVHQW�VWXG\�HVWLPDWHV�WHFKQRORJ\�VSLOORYHUV�DW�WKH
LQGXVWU\�OHYHO��H[SOLFLWO\�WDNLQJ�LQWR�DFFRXQW�IORZV�RI�QHZ�WHFKQRORJ\�IURP�PDMRU
IRUHLJQ� VRXUFHV� LQWR� &DQDGD�� DV� ZHOO� DV� WKH� H[WHQW� RI� IRUHLJQ� RZQHUVKLS� RI
&DQDGLDQ�LQGXVWULHV�

,Q�WKH�QH[W�VHFWLRQ�RI�WKH�SDSHU�WKH�UHDGHU�ILQGV�D�VHOHFWLYH�VXUYH\�RI�WKH�OLWHUDWXUH
IRFXVLQJ� RQ� HPSLULFDO� ILQGLQJV� UHJDUGLQJ� WKH� UHODWLRQVKLS� EHWZHHQ� 5	'� DQG
SURGXFWLYLW\� JURZWK� LQ� &DQDGLDQ� PDQXIDFWXULQJ� LQGXVWULHV�� IROORZHG� E\� D
WKHRUHWLFDO�PRGHO�RI� WKH�UHODWLRQVKLS�EHWZHHQ�WKH�SURGXFWLYLW\�DQG�WKH�VWRFN�RI
SURGXFWLYH�NQRZOHGJH��LQFOXGLQJ�VSLOORYHUV��7KH�GDWD�DQG�WKH�HVWLPDWHG�PRGHOV�DUH
LQ�WKH�IRXUWK�DQG�ILIWK�VHFWLRQV��UHVSHFWLYHO\��'LVFXVVLRQ�DQG�FRQFOXVLRQV�FRPSOHWH
WKH�SDSHU�

���/LWHUDWXUH�VXUYH\

7KH�HPSLULFDO�UHVHDUFK�RQ�7)3�JURZWK�DQG�5	'�KDV�EHHQ�VXUYH\HG�WKRURXJKO\
E\� 0RKQHQ� �������� *ULOLFKHV
� UHFHQW� SUHVLGHQWLDO� DGGUHVV� WR� WKH� $PHULFDQ
(FRQRPLF�$VVRFLDWLRQ��*ULOLFKHV��������SUHVHQWV�WKH�FXUUHQW�VWDWXV�RI�WKH�GHEDWH�
,Q� RUGHU� WR� DYRLG� UHSHWLWLRQ� ,� VKDOO� UHYLHZ�KHUH� RQO\� VWXGLHV� WKDW� DWWHPSWHG� WR
HVWDEOLVK�WKH�SURGXFWLYLW\�JURZWK���5	'�UHODWLRQVKLS�LQ�&DQDGD��ZKHUH�WKH�LVVXH
UHFHLYHG�PXFK�OHVV�DWWHQWLRQ�WKDQ�LQ�WKH�86��5RELGRX[��������0RKQHQ��������
2QO\�VWXGLHV�WKDW�XVHG�WKH�SURGXFWLRQ�IXQFWLRQ�DSSURDFK�ZLOO�EH�VXUYH\HG�KHUH�



�������1RWH�WKDW�WKH�QRWLRQ�RI�WHFKQRORJ\�VSLOORYHUV�LV�DVVRFLDWHG�ZLWK�EXW�E\�QR�PHDQV�LGHQWLFDO
WR�WHFKQRORJ\�GLIIXVLRQ��*ULOLFKHV������������

�������,QWHUQDWLRQDO�SURGXFWLYLW\�VSLOORYHU�HIIHFWV�RI�IRUHLJQ�GLUHFW�LQYHVWPHQW�LQ�&DQDGD��KHQFH
H[WHUQDOLWLHV� RI� D� PRUH� JHQHUDO� QDWXUH� WKDQ� WHFKQRORJ\� VSLOORYHUV� OLPLWHG� VWULFWO\� WR� WKH
SURGXFWLYLW\�5	'�QH[XV��ZHUH�DOVR�LQGLUHFWO\�LGHQWLILHG�LQ�D�ODWHU�DUWLFOH�E\�WKH�VDPH�DXWKRU�
*OREHUPDQ���������,Q�WKH�PRVW�UHFHQW�DWWHPSW�WR�GHWHUPLQH�ZKHWKHU�IRUHLJQ�DIILOLDWHV�FUHDWH
SURGXFWLYLW\� VSLOORYHUV� LQ� &DQDGD�� *OREHUPDQ� HW� DO�� ������� IRXQG� WKDW� IRUHLJQ�RZQHG
HVWDEOLVKPHQWV�HQMR\�KLJKHU�YDOXH�DGGHG�SHU�ZRUNHU�WKDQ�WKHLU�&DQDGLDQ�RZQHG�FRXQWHUSDUWV�
SULPDUO\�EHFDXVH� WKH\� WHQG� WR�EH�PRUH�FDSLWDO� LQWHQVLYH�DQG� ODUJHU��:KHQ�WKHVH�HIIHFWV�DUH
H[SOLFLWO\�FKHFNHG�IRU��IRUHLJQ�DIILOLDWHV�DUH�QRW�VLJQLILFDQWO\�PRUH�SURGXFWLYH�WKDQ�&DQDGLDQ�
RZQHG�HVWDEOLVKPHQWV��7KH�DXWKRUV
�FRQMHFWXUH� WKDW�FDSLWDO� LQWHQVLW\� LV�D�SUR[\�YDULDEOH�IRU
WHFKQRORJLFDO�LQWHQVLW\�LV�QRW�YHU\�FRQYLQFLQJ��

�

'HWDLOV�RQ�WKH�DOWHUQDWLYH�FRVW�IXQFWLRQ�DSSURDFK�IRU�HVWLPDWLQJ�WKH�UDWH�RI�UHWXUQ
WR�5	'�DQG�WR�WHFKQRORJ\�VSLOORYHUV�E\�%HUQVWHLQ���������������%HUQVWHLQ�DQG
1DGLUL��������DQG�0RKQHQ�DQG�/pSLQH��������FDQ�EH�IRXQG�LQ�0RKQHQ��������

&DQDGLDQ�HPSLULFDO�UHVHDUFK�VWDUWHG�LQ�WKH�VL[WLHV�ZLWK�DWWHPSWV�WR�DVVRFLDWH�WKH
SURGXFWLYLW\�FKDQJH�LQ�&DQDGLDQ�PDQXIDFWXULQJ�LQGXVWULHV�ZLWK�WKHLU�RZQ�5	'
H[SHQGLWXUHV��,Q�WKH�ILUVW�VWXG\�RI�WKLV�NLQG�/LWKZLFN��������IRXQG�QR�VWDWLVWLFDOO\
VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�WKH�7)3�JURZWK�RI�WHQ�WZR�GLJLW�OHYHO�LQGXVWULHV
IURP������WR������DQG�WKHLU�5	'�LQWHQVLW\��5	'�H[SHQGLWXUHV�DV�D�SHUFHQWDJH
RI�VDOHV��LQ������

*OREHUPDQ� ������� UHJUHVVHG� YDULRXV� PHDVXUHV� RI� LQGXVWULDO� JURZWK� DQG
SURGXFWLYLW\�RQ�5	'�LQWHQVLW\�IRU�IRXUWHHQ�WZR�GLJLW�LQGXVWULDO�JURXSV�RYHU�WKH
��������SHULRG��+H�GLG�QRW�ILQG�DQ\�VWDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�WKH
5	'�LQWHQVLW\�DQG�SURGXFWLYLW\��+H�SHUVXDVLYHO\�DUJXHG��KRZHYHU��WKDW�WKH�5	'
SHUIRUPHG�RXWVLGH�WKH�XVHU�ILUP��LQGXVWU\��PD\�EH�RI�DV�PXFK��RU�PRUH�LPSRUWDQFH
DV�D�GHWHUPLQDQW�RI�SURGXFWLYLW\�JURZWK� WKDQ� WKH�5	'�SHUIRUPHG�E\� WKH�ILUP
�LQGXVWU\��� +H� DWWHPSWHG� WR� WDNH� LQGLUHFWO\� LQWR� DFFRXQW� WKH� CXQREVHUYHG

FRPSRQHQW� RI�5	'� �5	'�VSLOORYHUV� DFFRUGLQJ� WR� WRGD\
V� YRFDEXODU\��� LQ� KLV
HPSLULFDO�DQDO\VLV��,Q�FRQWUDVW�WR�KLV�RZQ�DVVXPSWLRQV��WKH�UHJUHVVLRQ�UHVXOWV�VKRZ
D� QHJDWLYH� UDWKHU� WKDQ� SRVLWLYH� DVVRFLDWLRQ� RI� IRUHLJQ� RZQHUVKLS� �� RQH� RI� WKH
SUHVXPHG� VRXUFHV� RI� XQPHDVXUHG�5	'�DYDLODEOH� WR�&DQDGLDQ� LQGXVWULHV��ZLWK
SURGXFWLYLW\�JURZWK��7KH�HPSLULFDO�UHVXOWV�GHULYHG�IURP�WKH�VPDOO�VDPSOH�GLG�QRW
EULQJ�FOHDU�DQG�FRQYLFLQJ�HYLGHQFH�WKDW�WKH�UHVHDUFK�H[SHQGLWXUHV�RI�DQ�LQGXVWU\
�5	'� LQWHQVLW\�� DUH� DVVRFLDWHG� ZLWK� LWV� SURGXFWLYLW\� JURZWK�� QRU� GLG� WKH\
FRQFOXVLYHO\� VXSSRUW� WKH� FRQWULEXWLRQ� RI� WHFKQRORJ\� VSLOORYHUV� WR� SURGXFWLYLW\
JURZWK���



� � � � � �� +DQHO������� UHSRUWV� RQO\� WKH� UHODWLRQVKLS� EHWZHHQ� 5	'� DQG� WKH� JURZWK� RI� ODERU
SURGXFWLYLW\�IURP�DQ�HDUOLHU�VWXG\��+DQHO��$QJHUV�DQG�&ORXWLHU��������ZKLFK�DOVR�LQFOXGHG�WHVWV
RI�WKH�5	'�7RWDO�)DFWRU�3URGXFWLYLW\�UHODWLRQVKLS��7KH�7)3�UHVXOWV�ZHUH�VLPLODU�WR�WKH�ODERU
SURGXFWLYLW\�HTXDWLRQV�EXW�VWDWLVWLFDOO\�OHVV�UREXVW��

�

3RVWQHU�DQG�:HVD��������IRXQG�WKDW�WKH�UDWH�RI�UHWXUQ�RQ�5	'�SHUIRUPHG�E\�DQ
LQGXVWU\�DQG�LWV�SURGXFWLYLW\�JURZWK�LV�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��7KHLUV
ZDV��KRZHYHU��DOVR�WKH�ILUVW�HYLGHQFH�WKDW��DV�LQ�WKH�86��SURGXFWLYLW\�JURZWK�RI
&DQDGLDQ�LQGXVWULHV�LV�EHWWHU�H[SODLQHG�E\�D�SUR[\�YDULDEOH�DSSUR[LPDWLQJ�HIIHFWV
RI�5	'�H[HFXWHG�LQ�RWKHU�LQGXVWULHV�WKDQ�E\�LQGXVWU\
V�RZQ�5	'�DFWLYLW\��7KHLU
SUR[\� YDULDEOH� IRU� LQGLUHFW� 5	'� DVVXPHV� WKDW� IORZV� RI� QHZ� WHFKQRORJ\� DUH
SURSRUWLRQDO�WR�5	'�LQFRUSRUDWHG�LQ�LQWHU�LQGXVWU\�IORZV�RI�LQWHUPHGLDWH�LQSXWV
DQG�FDSLWDO�JRRGV��

+DUWZLFN�DQG�(ZHQ��������DOVR�FRPSXWHG� WKH�5	'�HPERGLHG� LQ� LQWHUPHGLDWH
JRRGV�SXUFKDVHV�IRU����&DQDGLDQ�LQGXVWULHV��EURNHQ�GRZQ�E\�WKH�GRPHVWLF�DQG
IRUHLJQ�FRQWURO��7KH\�GLG�QRW�ILQG�DQ\�OLQN�EHWZHHQ�WKH�GLUHFW��RZQ��DQG�LQGLUHFW
5	'�DQG�SURGXFWLYLW\�JURZWK�

2Q�WKH�RWKHU�KDQG��+DQHO��������������IRXQG�D�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW
UDWH�RI�UHWXUQ�RQ�5	'�LQYHVWPHQW�LQ�WZHOYH�PDQXIDFWXULQJ�LQGXVWULHV�LQ�4XHEHF
RYHU� WKH� ����������SHULRG��7KH� UDWH� RI� UHWXUQ� WR� RZQ�5	'�ZDV� DERXW� ����
FRPSDUDEOH�WR�UHVXOWV�UHSRUWHG�LQ�VHYHUDO�86�VWXGLHV��$JDLQ��WKH�LQGLUHFW�5	'
LQFRUSRUDWHG�LQ�LQWHUPHGLDWH�LQSXWV�DQG�FDSLWDO�JRRGV�ZDV�D�PRUH�LPSRUWDQW�DQG
VWDWLVWLFDOO\�PRUH�VLJQLILFDQW�VRXUFH�RI�SURGXFWLYLW\�FKDQJH���

'XFKDUPH� ������� DWHPSWHG� WR� HVWDEOLVK� D� OLQN� EHWZHHQ� 7)3� JURZWK�� DQG� WKH
LQGXVWU\
V�RZQ�5	'��DQG�FRPSDUH�D�VHULHV�RI�DOWHUQDWLYH�5	'�VSLOORYHU�SUR[LHV�
0RVW�RI�KLV�UHVXOWV�VHHP�WR�VKRZ�VWDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQV�EHWZHHQ�WKH
YDULDEOHV��$OWKRXJK�KH�FRPSXWHG�DQG�XVHG�LQ�KLV�UHJUHVVLRQV�WKH�ZKROH�UDQJH�RI
5	'�SUR[LHV�NQRZQ�LQ�WKH�OLWHUDWXUH��KH�VWRSSHG�VKRUW�RI�FRPSDULQJ��HYDOXDWLQJ
DQG�IXOO\�H[SORLWLQJ�WKH�ZHDOWK�RI�HPSLULFDO�HYLGHQFH�FRQWDLQHG�LQ�KLV�GLVVHUWDWLRQ�

:KLOH�WKH�DERYH�PHQWLRQHG�VWXGLHV�GHDOW�ZLWK�LQGXVWU\�OHYHO�REVHUYDWLRQV��/RQJR
�������WHVWHG�WKH�DVVRFLDWLRQ�RI�WKH�5	'�DQG�SURGXFWLYLW\�JURZWK�LQ�D�VDPSOH�RI
����ILUPV��+H�IRXQG�WKDW�WKH�UDWH�RI�UHWXUQ�RQ�5	'�LQYHVWPHQW�ZDV�DERXW�����

$OODUG� ������� WULHG� WR� HVWLPDWH� WKH� �LQYLVLEOH� 5	'� LPSRUW�� VSLOORYHU� EHQHILWV
HQMR\HG� E\�&DQDGLDQ� ILUPV� XQGHU� IRUHLJQ� FRQWURO� DV� EHLQJ� HTXDO� WR� WKH� 5	'
LQWHQVLW\�RI�IRUHLJQ�SDUHQW�FRPSDQLHV�LQ�D�OLPLWHG�QXPEHU�RI�&DQDGLDQ�LQGXVWULHV�



�������)HFKHU��������FRQVWUXFWHG�VWRFN�RI�IRUHLJQ�5	'�SHUIRUPHG�E\�DOO�2(&'�FRXQWULHV�LQ
SURSRUWLRQ� WR� %HOJLXP
V� LPSRUWV� RI� LQWHUPHGLDWH� LQSXWV� IURP� WKHVH� IRUHLJQ� LQGXVWULHV�� 7KH
LQFOXVLRQ�RI�WKLV�SUR[\�IRU�IRUHLJQ�5	'�VSLOORYHUV�GLG�QRW�UHVXOW�LQ�FRQFOXVLYH�HYLGHQFH�RI�WKHLU
HIIHFWV�RQ�SURGXFWLYLW\�RI�%HOJLXP
V�LQGXVWULDO�ILUPV�

�������7KH�VWURQJ��DQG�LQ�P\�RSLQLRQ�TXHVWLRQDEOH��DVVXPSWLRQ�RI�KLV�DSSURDFK�LV�WKDW�WKH�WRWDO
IRUHLJQ�5	'�VWRFN�LV�IUHH�DQG�DYDLODEOH�WR�&DQDGD�LQ�SURSRUWLRQ�WR�KHU�LPSRUW�VKDUHV�RI�WKH�KLJK
WHFKQRORJ\�SURGXFWV��$Q�DOWHUQDWLYH�PHDVXUH�RI�LQWHUQDWLRQDO�WHFKQRORJ\�VSLOORYHUV�DYDLODEOH�WR
&DQDGD�LV�VLPSO\�WKH�86�5	'�VWRFN��%RWK�PHDVXUHV�UHVXOW�LQ�DQ�XQUHDOLVWLFDOO\�KLJK��IUHHO\
DYDLODEOH�SRRO�RI�IRUHLJQ�5	'��RYHUVKDGRZLQJ�WKH�HIIHFW�RI�&DQDGLDQ�5	'�

�

+H� PDGH� QR� DWWHPSW� WR� UHODWH� WKH� HVWLPDWHG� LQYLVLEOH� 5	'� LPSRUWV� WR� WKH
SHUIRUPDQFH�RI�UHFLSLHQW�LQGXVWULHV��

0RKQHQ
V� ������� VWXG\� LV� WKH� ILUVW� DWWHPSW� WR� LGHQWLI\� GLUHFWO\� WKH� HIIHFWV� RI
LQWHUQDWLRQDO�VSLOORYHUV�RI�WHFKQRORJ\�RQ�&DQDGLDQ�LQGXVWULDO�SURGXFWLYLW\�RYHU�WKH
����������SHULRG���+H�XVHG�&DQDGLDQ�LPSRUWV�RI�KLJK�WHFKQRORJ\�LQWHUPHGLDWH
JRRGV� IURP� WKH� ILYH� PRVW� DGYDQFHG� 2(&'� FRXQWULHV� WR� FRQVWUXFW� D� SRRO� RI
LPSRUWHG�VSLOORYHUV��2ZLQJ�WR�WKHLU�GRPLQDQW�SRVLWLRQ�LQ�&DQDGLDQ�WUDGH������RI
VSLOORYHUV�FRPHV�IURP�WKH�8�6����0RKQHQ�UHJUHVVHV�WKH�WLPH�VHULHV�RI�7)3�RI�WKH
PDQXIDFWXULQJ�VHFWRU�RQ�&DQDGLDQ�5	'�VWRFN��WKH��LPSRUWHG��IRUHLJQ�5	'�VWRFN
DQG� D� FDSDFLW\� XWLOL]DWLRQ� UDWH�� 7KH� UHVXOWV� VKRZ� WKDW� WKH� FDSDFLW\� XWLOL]DWLRQ
YDULDEOH� GRPLQDWHV� DOO� RWKHU� YDULDEOHV�� &DQDGLDQ� 5	'� LV� QRW� D� VLJQLILFDQW
H[SODQDWLRQ� RI� WKH� 7)3� JURZWK� DQG� WKH� IRUHLJQ� VSLOORYHU� YDULDEOH� EHFRPHV
VLJQLILFDQW�RQO\�ZKHQ�FDSDFLW\�XWLOL]DWLRQ�LV�LQFOXGHG�LQ�WKH�HTXDWLRQ��5HVXOWV�RI
0RKQHQ
V�FRVW� IXQFWLRQ�HVWLPDWHV� LQGLFDWH�KRZHYHU�� WKDW� WKH� UHWXUQ�RQ� IRUHLJQ
5	'�DUH�VLJQLILFDQWO\�ORZHU�WKDQ�WKH�UDWH�RI�UHWXUQ�RQ�GRPHVWLF�5	'��&RH�DQG
+HOSPDQ��������HVWLPDWHG�HIIHFW�RI�FRXQWU\
V�5	'�FDSLWDO�VWRFN�DQG�WKH�5	'
FDSLWDO�VWRFN�RI�LWV�WUDGH�SDUWQHUV�RQ�WKH�FRXQWU\
V�WRWDO�IDFWRU�SURGXFWLYLW\��/LNH
0RKQHQ��WKH\�HVWLPDWHG�WKH�HIIHFW�RI�5	'�VSLOORYHUV�RQ�WKH�WRWDO�PDQXIDFWXULQJ
VHFWRU��$V�*ULOLFKHV��������KDV�GHPRQVWUDWHG��WKH�UDWHV�RI�UHWXUQ�RQ�DJJUHJDWH
NQRZOHGJH�FDSLWDO�LQ�PDFUR�VWXGLHV�LV�KLJKHU�WKDQ�RQ�PLFUR�OHYHO�

7KH�ODVW��DQG�SRWHQWLDOO\�PRVW�IUXLWIXO��FRQWULEXWLRQ�LQ�WKLV�ILHOG�FRPHV�IURP�DQ
RQJRLQJ�VWXG\�E\�2(&'���������8VLQJ�LQWHUQDWLRQDOO\�FRPSDUDEOH�LQSXW�RXWSXW
WDEOHV� �LQFOXGLQJ� WKH� GRPHVWLF� IL[HG� LQYHVWPHQW� IORZV� DQG� WKH� LPSRUWHG
LQWHUPHGLDWH�DQG�FDSLWDO�JRRGV�IORZV���WKH�DXWKRUV�RI�WKH�VWXG\�HVWLPDWHG�IRU�HDFK
PDMRU�2(&'�FRXQWU\�WKH�LQSXW�RXWSXW�ZHLJKWHG�IORZV�RI�LQGLUHFW�5	'��LQFOXGLQJ
WKH�SRUWLRQ�WKDW�FRPHV�WKURXJK�LPSRUWV�RI�LQSXWV�DQG�LPSRUWV�RI�PDFKLQHU\��7KH\
WKHQ�XVHG�ELODWHUDO�WUDGH�PDWULFHV�WR�HVWLPDWH�WKH�LQWHUQDWLRQDO�VSLOORYHU�DV�WKH�5	'
HPERGLHG�LQ�SXUFKDVHG�LPSRUWHG�LQWHUPHGLDWH�LQSXWV�DQG�FDSLWDO�JRRGV��7KHLU�VWXG\
SUHVHQWHG�WKH�GLUHFW�DQG�WKH�LQGLUHFW�5	'�PHDVXUH�IRU�HLJKW�FRXQWULHV��LQFOXGLQJ



�������$FFRUGLQJ�WR�*ULOLFKHV���������ZKHQ�ZH�DUH�SULPDULO\�LQWHUHVWHG�LQ�WKH�HIIHFWV�RI�5	'�DQG
UHODWHG�VSLOORYHUV�RQ�RXWSXW�RU�SURGXFWLYLW\��WKH�&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQ�ZLOO�SURYH
HIILFLHQW�

�

&DQDGD��XQIRUWXQDWHO\��WKH�LQWHUQDWLRQDO�VSLOORYHUV�ZHUH�QRW�VKRZQ�VHSDUDWHO\�LQ
WKHLU�VWXG\�DQG�WKH�5	'��SURGXFWLYLW\�OLQN�ZDV�QRW�H[SOLFLWO\�DQDO\VHG��7KHUH�LV
OLWWOH�RQH�FDQ�DGG�WR�0RKQHQ
V��������FRQFOXVLRQ�WKDW��DOWKRXJK�WKH�H[LVWHQFH�RI
LQWHUQDWLRQDO�NQRZOHGJH�WUDQVPLVVLRQ�LV�ZLGHO\�DFFHSWHG�LQ�WKHRUHWLFDO�VWXGLHV��WKH
HPSLULFDO�HYLGHQFH�LV�VSDUVH�DQG�QRW�YHU\�FRQYLQFLQJ���

�� $� PRGHO� RI� WKH� UHODWLRQVKLS� EHWZHHQ� SURGXFWLYLW\� DQG� WKH� VWRFN� RI
SURGXFWLYH�NQRZOHGJH��LQFOXGLQJ�VSLOORYHUV�

6XSSRVLQJ�D�SURGXFWLRQ�IXQFWLRQ�RI�WKH�&REE�'RXJODV�W\SH���WKH�RXWSXW�4�RI�DQ
LQGXVWU\�LQ�SHULRG�W�LV�D�FRPELQDWLRQ�RI�WZR�VHSDUDEOH�IXQFWLRQV��WKH�WHFKQRORJLFDO
SURJUHVV�IXQFWLRQ�$W�DQG�D�FRQYHQWLRQDO�LQSXWV�IXQFWLRQ�)W��

��� 4W� �$W�)W

7KH�WHFKQRORJLFDO�SURJUHVV�LV�D�IXQFWLRQ�RI�WKH�SURGXFWLYH�NQRZOHGJH�VSHFLILHG�DV
IROORZV�

��� $W� �N�.W
(�H8W

ZKHUH�.��LV�WKH�VWRFN�RI�SURGXFWLYH�NQRZOHGJH��N�LV�D�FRQVWDQW��8�LV�WKH�WUHQG�RI
WHFKQRORJLFDO�FKDQJH�DQG�(�WKH�RXWSXW�HODVWLFLW\�RI�WKH�NQRZOHGJH�FDSLWDO�

7KH�IXQFWLRQ�RI�P�LQSXWV�;P��FDSLWDO��ODERXU�DQG�LQWHUPHGLDWH�LQSXWV��LV�ZULWWHQ�DV�

��� )W A�;PW
"P�

ZKHUH� "P� DUH� HODVWLFLWLHV� RI� RXWSXW� ZLWK� UHVSHFW� WR� LQSXW� P�� 8QOHVV� VWDWHG
RWKHUZLVH��WKH�UHWXUQV�WR�VFDOH�DUH�DVVXPHG�FRQVWDQW��G"P ���6XEVWLWXWLQJ�����DQG
����LQWR�����GHWHUPLQHV�WKH�RXWSXW�

��� 4W� �N�.W
(�H8W�A�;PW

"P

7KH� VWRFN� RI� SURGXFWLYH� NQRZOHGJH� LV�.W ).W��� ���*�.W����ZKHUH�).W� LV� WKH
LQYHVWPHQW� LQ�SURGXFWLYH�NQRZOHGJH�LQ�SHULRG� W��DQG�*� LV� WKH�GHSUHFLDWLRQ�UDWH



�

�REVROHQFH��RI�WHFKQLFDO�NQRZOHGJH��'HILQLQJ�DQ�LQGH[�RI�WRWDO�IDFWRU�SURGXFWLYLW\
7)3W �4W���)W�ZH�FDQ�ZULWH�

��� OQ�7)3W� �OQN���(OQ.W���8W

([SUHVVHG�LQ�WHUPV�RI�DQQXDO�JURZWK�UDWHV��

��� )7)3�7)3� �8��(�).�.

6LQFH�WKH�DVVXPSWLRQ�RI�D�FRPPRQ�HODVWLFLW\�RI�RXWSXW�ZLWK�UHVSHFW�WR�SURGXFWLYH
NQRZOHGJH� �L�H�� 5	'�� DFURVV� LQGXVWULHV� ZLWK� VLJQLILFDQW� GLIIHUHQFHV� LQ� 5	'
LQWHQVLW\�LV�XQUHDOLVWLF��LW�FDQ�EH�VSHFLILHG�DOWHUQDWLYHO\�LQ�WHUPV�RI�D�FRPPRQ�UDWH
RI�UHWXUQ��PDUJLQDO�SURGXFW��RI�5	'�DFURVV� LQGXVWULHV� �7HUOHFN\M���������7KH
RXWSXW� HODVWLFLW\� RI� 5	'� FDSLWDO� (�� EHLQJ� UHSODFHG� E\� LWV� PDUJLQDO� SURGXFW
D M4�M.��FRPPRQ�DFURVV�LQGXVWULHV��().�. M4�M.�.�4�).�.� �D�).�4�DQG
WKH�7)3�JURZWK�EHFRPHV�IXQFWLRQ�RI�5	'�LQWHQVLW\��

��� )7)3�7)3� �8���D�).�4

�����.QRZOHGJH�DQG�SURGXFWLYLW\�VSLOORYHUV
$�VLJQLILFDQW�SRUWLRQ�RI�WKH�QHZ�NQRZOHGJH�FDQQRW�EH�SHUIHFWO\�DSSURSULDWHG�E\
WKRVH�ZKR�FUHDWHG�LW��7KH�VWRFN�RI�SURGXFWLYH�NQRZOHGJH�LV�WKHUHIRUH�WKH�UHVXOW�RI
WKH�SDVW�5	'�DFWLYLW\�RI�WKH�ILUP��LQGXVWU\��DQG�RI�LWV�FDSDFLW\�WR�EHQHILW�IURP
WHFKQRORJLFDO�H[WHUQDOLWLHV��VSLOORYHUV��FUHDWHG�LQ�RWKHU�ILUPV��ERWK�GRPHVWLF�DQG
IRUHLJQ��*ULOLFKHV� ������� LGHQWLILHG� WZR� WHFKQRORJLFDO� H[WHUQDOLWLHV��NQRZOHGJH
VSLOORYHUV�DQG�SURGXFWLYLW\�VSLOORYHUV��
�L� .QRZOHGJH�VSLOORYHUV�IURP�RWKHU�ILUPV
�5	'�PD\�HQDEOH�D�JLYHQ�ILUP�WR

FUHDWH�RU�DVVLPLODWH�QHZ�WHFKQRORJ\�DW�OHVV�WKDQ�IXOO�FRVW��EXW�WKH�ILUP�KDV�WR
GR�LWV�RZQ�FRPSOHPHQWDU\�5	'�LQ�RUGHU�WR�DEVRUE�WKH�VSLOORYHUV��&RKHQ
/HYLQWKDO��������7KH�GHJUHH�WR�ZKLFK�WKH�UHVXOWV�RI�UHVHDUFK�HIIRUW�VSLOO�RYHU
LQWR�D�FRPPRQ�SRRO�RI�NQRZOHGJH�DQG�EHFRPH�SRWHQWLDOO\�DYDLODEOH�WR�DOO
RWKHU�ILUPV�GHSHQGV�RQ�FRQGLWLRQV�RI�DSSURSULDELOLW\��7KHVH�KDYH�EHHQ�VKRZQ
E\�/HYLQ��.OHYRULFN��1HOVRQ�DQG�:LQWHU��������WR�YDU\�VLJQLILFDQWO\�IURP
LQGXVWU\�WR�LQGXVWU\��

�LL� 3URGXFWLYLW\�VSLOORYHUV�DUH�UHODWHG�WR�HIIHFWV�RI�FRPSHWLWLRQ�LQ�SULFHV�RI�QHZ
SURGXFWV��7R�WKH�H[WHQW�WKDW�LPLWDWRUV��FRPSHWH�DZD\��D�VLJQLILFDQW�SRUWLRQ
RI�WKH�SULFH�RI�D�QHZ�RU�LPSURYHG�SURGXFW��EX\HUV�JHW�D�KLJKHU�YDOXH�WKDQ
WKH\�SDLG�IRU��7KH�PHDVXUHG�SURGXFWLYLW\�HIIHFW� WKXV�VSLOOV�RYHU�IURP�WKH
LQQRYDWLQJ�ILUP��LQGXVWU\��WR�ILUPV��LQGXVWULHV��XVLQJ�WKH�QHZ�WHFKQRORJ\�
ZKHQFH�LWV�QDPH��



�������7KH�5	'�VWDWLVWLFV�FRQWDLQ�FXUUHQW�LQWUDPXUDO�5	'�H[SHQGLWXUHV�E\�WKH�LQGXVWU\�WKDW
LQFXUUHG� WKHP��7KH� LQIRUPDWLRQ�RQ�ZKLFK� LQGXVWU\� LV� XVLQJ� WKH� LPSURYHG�RU� QHZ�SURGXFWV
UHVXOWLQJ�IURP�WKH�5	'�LV�FXUUUHQWO\�QRW�DYDLODEOH��6LQFH�SDWHQWHG�LQYHQWLRQV�DUH�RQH�RI�WKH�IHZ
V\VWHPDWLFDOO\�PHDVXUHG�UHVXOWV�RI�5	'�DFWLYLW\��WKH�LQWHU�LQGXVWU\�GLVWULEXWLRQ�RI�SDWHQWV�LV�XVHG
DV�D�SUR[\�IRU�WKH�LQWHU�LQGXVWU\�IORZV�RI�QHZ�WHFKQRORJ\��

�������7KHLU�QXPEHU�GHSHQGV�RQ�WKH�LQGXVWULDO�FODVVLILFDWLRQ�XVHG��$FFRUGLQJ�WR�RXU�FDOFXODWLRQV�
DW�WKH���DQG���GLJLW�OHYHO�6,&��RQO\�����RI�DOO�LQYHQWLRQV�SDWHQWHG�LQ�&DQDGD�RYHU�WKH��������
SHULRG�ZHUH�H[SHFWHG�WR�EH�XVHG�E\�WKH�VDPH�LQGXVWU\�WKDW�PDQXIDFWXUHG�WKHP�

��

,PSHUIHFW�DSSURSULDWLRQ�RI�WKH�UHVXOWV�RI�5	'�VKLIWV�WKH�SURGXFWLYLW\�HIIHFWV�RI
QHZ�WHFKQRORJ\�IURP�ILUPV�WKDW�FUHDWH�DQG�PDQXIDFWXUH�LQQRYDWLRQV�WR�WKRVH�XVLQJ
LW��$VVXPLQJ�WKDW�WKHVH�WHFKQRORJ\�VKLIWV�FDQ�EH�DJJUHJDWHG�WR�LQGXVWU\�OHYHO��LW�LV
SRVVLEOH�WR�LGHQWLI\�LQGXVWULHV�WKDW�DUH�VRXUFHV�RI�WHFKQRORJ\��+DQHO�	�3DOGD������
DQG�+DQHO��������DQG�WKRVH�XVLQJ�WHFKQRORJ\�GHYHORSHG�E\�WKHLU�VXSSOLHUV��

7KH�VWRFN�RI�SURGXFWLYH�NQRZOHGJH�LV�D�IXQFWLRQ�RI�WKH�LQGXVWU\
V�RZQ�5	'��DQG
VSLOORYHUV�IURP�RWKHU�GRPHVWLF�LQGXVWULHV��6��DQG�IURP�LQGXVWULHV�DEURDG��)��

��� .WM� �5WM���VWM�'L6WLM���IWM�'L)WLM

ZKHUH�M�LV�WKH�LQGXVWU\�XVLQJ�VSLOORYHUV��L�LQGXVWU\�JHQHUDWLQJ�WKHP��VWM�DQG�IWM��DUH
HPSLULFDOO\� GHWHUPLQHG� SDUDPHWHUV� LGHQWLI\LQJ� UHVSHFWLYHO\� WKH� HIIHFWLYH
FRQWULEXWLRQ�RI�LQWHU�LQGXVWU\�DQG�LQWHUQDWLRQDO�VSLOORYHUV�

�����(PSLULFDO�PHDVXUHPHQW�RI�VSLOORYHUV�
$SDUW�IURP�FDVH�VWXGLHV��WKHUH�DUH�WKUHH�VRXUFHV�RI�LQIRUPDWLRQ�RQ�LQWHU�LQGXVWU\
IORZV�RI�QHZ�WHFKQRORJ\�WKDW�KDYH�EHHQ�XVHG�WR�FRQVWUXFW�SUR[LHV�IRU�LQWHU�LQGXVWU\
VSLOORYHUV� RI� QHZ� WHFKQRORJ\�� ��LQSXW�RXWSXW� WDEOHV� RI� LQWHU�LQGXVWU\� IORZV� RI
LQWHUPHGLDU\� JRRGV�� VHUYLFHV� DQG� FDSLWDO� HTXLSPHQW�� ��SDWHQW� PDWULFHV� FURVV�
FODVVLI\LQJ�SDWHQWV�DFFRUGLQJ�WR�LQGXVWU\�RI�PDQXIDFWXUH�DQG�LQGXVWU\�RI�XVH�RI�WKH
QHZO\�SDWHQWHG�LQYHQWLRQ�����LQQRYDWLRQ�PDWULFHV�FURVV�FODVVLI\LQJ�LQ�WKH�VDPH�ZD\
LQQRYDWLRQV�IURP�HFRQRP\�ZLGH�LQQRYDWLRQ�VXUYH\V��0RKQHQ���������+DQHO�DQG
3DOGD��������DQG�'H%UHVVRQ��������

�����,QWHU�LQGXVWU\�VSLOORYHUV�RI�WHFKQRORJ\
,Q�WKH�SUHVHQW�VWXG\�WKH�LQIRUPDWLRQ�RQ�VSLOORYHUV�FRPHV�IURP�WKH�&DQDGLDQ�SDWHQW
VWDWLVWLFV���2QO\�D�IUDFWLRQ�RI�SDWHQWHG�LQYHQWLRQV�DUH�PDQXIDFWXUHG�DQG�XVHG�E\�WKH
VDPH�LQGXVWU\�WKDW�FUHDWHG�WKHP���7KH�PDMRULW\�DUH�XVHG�E\�RWKHU�LQGXVWULHV�H�J�
D�QHZ�FKHPLFDO�VXEVWDQFH�PD\�EH�LQYHQWHG�LQ�DQG�PDQXIDFWXUHG�E\�WKH�FKHPLFDO
LQGXVWU\�EXW�XVHG�LQ�DJULFXOWXUH��WKH�SDSHU�LQGXVWU\�RU�WKH�SKDUPDFHXWLFDO�LQGXVWU\�
WR�QDPH�RQO\�D�IHZ�REYLRXV�H[DPSOHV�



�������7KHUH�DUH�VOLJKW�GLIIHUHQFHV�LQ�WKH�LQGXVWULDO�EUHDNGRZQ�EHWZHHQ�WKH�PDWULFHV�XVHG�LQ
+DQHO�������DQG�LQ�WKH�SUHVHQW�DUWLFOH��+RZHYHU��WKH�PHWKRGRORJ\��WKH�PDLQ�UHVXOWV�DQG�WKHLU
LQWHUSUHWDWLRQ�DUH�YHU\�VLPLODU�

��������2I�WKH�WRWDO��������&DQDGLDQ�SDWHQWV�JUDQWHG�WR�EXVLQHVV�FRUSRUDWLRQV�LQ�WKH��������
SHULRG��RQO\�������KDG�DW� OHDVW�RQH�&DQDGLDQ� LQYHQWRU� DQG�RU�SDWHQWHH�� L�H��RQO\�������$
FRPSDULVRQ�ZLWK�HDUOLHU�VWXGLHV��)LUHVWRQH��������VKRZV�WKDW�WKLV�SHUFHQWDJH�KDV�QRW�FKDQJHG
VLJQLILFDQWO\�RYHU�WKH�ODVW����\HDUV�

��������0RGHOOLQJ�WKH�LQIORZ�RI�IRUHLJQ�WHFKQRORJ\�DV�SURSRUWLRQDO�WR�LPSRUWHG�LQSXWV�KDV�WKH
DGYDQWDJH�RI�EHWWHU�UHSUHVHQWLQJ�WHFKQRORJ\�HPERGLHG�LQ�LPSRUWHG�LQSXWV��LUUHVSHFWLYH�RI�IRUHLJQ
FRQWURO��2Q�WKH�RWKHU�KDQG��RQH�FDQ�DUJXH�WKDW�WKH�WUDQVIHU�RI�WHFKQRORJ\�WKURXJK�LQWUD�ILUP
FKDQQHOV� RI� D� PXOWLQDWLRQDO� HQWHUSULVH� LV� PRUH� HIILFLHQW� WKDQ� PHUH� LPSRUW� RI� IRUHLJQ� KLJK

��

7R�FDSWXUH�WKHVH�LQWHU�LQGXVWU\�IORZV�RI�WHFKQRORJ\��HDFK�SDWHQWHG�LQYHQWLRQ�LQ�RXU
GDWD�EDVH�LV�FODVVLILHG�DFFRUGLQJ�WR�WKH�LQGXVWU\�PRVW�OLNHO\�WR�PDQXIDFWXUH�LW��DQG
WKH�LQGXVWU\�PRVW�OLNHO\�WR�XVH�LW��7KLV�GRXEOH�FODVVLILFDWLRQ�RI�SDWHQWHG�LQYHQWLRQV
FUHDWHV�D�PDWUL[�UHSUHVHQWLQJ�LQWHU�LQGXVWU\�IORZV�RI�QHZ�WHFKQRORJ\��,Q�RUGHU�WR
DYRLG�WKH�ELDV�FUHDWHG�E\�WKH�ZHOO�NQRZQ�LQWHU�LQGXVWU\�GLIIHUHQFHV�LQ�SURSHQVLW\
WR�SDWHQW��WKH�QRUPDOLVHG�GLVWULEXWLRQ�RI�SDWHQWV�LV�ZHLJKWHG�E\�WKH�5	'�H[SHQVHV
RI� WKH� PRVW� OLNHO\� LQGXVWU\� RI� PDQXIDFWXUH� �6FKHUHU�� ������ DQG� (QJODQGHU�
(YHQVRQ��DQG�+DQ]DNL���������7KXV�WKH�IORZ�RI�QHZ�WHFKQRORJ\�EHWZHHQ�LQGXVWULHV
LV�H[SUHVVHG�LQ�5	'�GROODUV��7KH�LQWHU�LQGXVWU\�IORZV�RI�SDWHQW�ZHLJKWHG�5	'
ZHUH�FDOFXODWHG�IRU�&DQDGD�IRU�WKUHH�SHULRGV�������������������DQG�����������
+DQHO����������

�����,QWHUQDWLRQDO�SURGXFWLYLW\�VSLOORYHUV�RI�WHFKQRORJ\�
)RUHLJQ�LQYHQWRUV�DQG�ILUPV�LQWHQGLQJ�WR�ZRUN�WKHLU�LQYHQWLRQV�LQ�&DQDGD�RU�H[SRUW
SDWHQWHG� SURGXFWV� LQWR�&DQDGD�PD\� SURWHFW� WKHP� E\� DSSO\LQJ� IRU� D� &DQDGLDQ
SDWHQW�� ,Q� WKH� VXEVHW� RI� SDWHQWV� LVVXHG� LQ� &DQDGD� WR� EXVLQHVV� FRUSRUDWLRQV�
DSSUR[LPDWHO\�����DUH�JUDQWHG�WR�IRUHLJQ�SDWHQWHHV����7KH�ODUJH�SURSRUWLRQ�RI
&DQDGLDQ�SDWHQWV�JUDQWHG�WR�IRUHLJQ�UHVLGHQWV�VXJJHVWV�WKDW�
�L� IRUHLJQ�LQYHQWRUV�WHQG�WR�VHHN�SDWHQW�SURWHFWLRQ�LQ�&DQDGD�EHFDXVH�RI�LWV�YHU\

RSHQ�HFRQRP\�DQG�DFFHVV�WR�WKH�LPSRUWDQW�86�PDUNHW�
�LL� &DQDGLDQ�LQGXVWU\�KDV�HDV\�DFFHVV�WR�IRUHLJQ�WHFKQRORJ\�
�LLL� WKH�SDWWHUQ�RI�&DQDGLDQ�SDWHQWV�JUDQWHG�WR�IRUHLJQ�UHVLGHQWV�LV�OLNHO\�WR�EH

FORVHO\�DVVRFLDWHG�ZLWK�LQIORZV�RI�IRUHLJQ�WHFKQRORJ\�LQWR�&DQDGD�

,Q�FRQWUDVW�WR�VWXGLHV�WKDW�YLHZHG�WKH�LQIORZ�RI�IRUHLJQ�WHFKQRORJ\�WR�&DQDGD�DV
EHLQJ�HPERGLHG�LQ�LPSRUWHG�LQWHUPHGLDWH�LQSXWV��0RKQHQ��������2(&'��������,
FRQVWUXFW�D�SUR[\�WKDW�LV�D�IXQFWLRQ�RI�SDWHQWLQJ�DQG�SURGXFWLRQ�E\�IRUHLJQ��RZQHG
ILUPV�LQ�&DQDGD��,Q�UHDOLW\��ERWK�PHFKQLVPV�DUH�XVHG����



WHFKQRORJ\�LQSXWV�DQG��WKHUHIRUH��D�SUR[\�UHO\LQJ�RQ�IRUHLJQ�FRQWURO�LV�PRUH�SODXVLEOH��7KH
WHFKQRORJ\� WUDQVIHUUHG� WKURXJK� IRUHLJQ� VXEVLGLDULHV� DOVR� LQFOXGHV� D� ODUJH� SRUWLRQ� RI� QHZ
WHFKQRORJ\�HPERGLHG�LQ�LQWUD�ILUP�LPSRUWV��7KXV��DQ�LPSRUWDQW�IUDFWLRQ�RI�IRUHLJQ�WHFKQRORJ\
WUDQVIHUUHG�LQWR�&DQDGD�LV�FRPPRQ�WR�ERWK�PHDVXUHV��

� � � � � ��� 7KH� VHYHQ� FRXQWULHV� RZQ� WRJHWKHU� PRUH� WKDQ� ���� RI� DOO� &DQDGLDQ�PDQXIDFWXULQJ
LQGXVWULHV�

��

2ZLQJ�WR�WKH�YHU\�KLJK�OHYHO�RI�IRUHLJQ�FRQWURO�DQG�RZQHUVKLS��IRUHLJQ�VXEVLGLDULHV
DUH� OLNHO\� WR� EH� WKH� PDLQ� RXWVLGH� VRXUFHV� RI� QHZ� WHFKQRORJ\�� SURJUHVVLYH
PDQDJHPHQW�DQG�HQWUHSUHQHXUVKLS��,�IXUWKHU�VXSSRVH�WKDW�IRUHLJQ�ILUPV�SDWHQW�LQ
&DQDGD�LQYHQWLRQV�WKDW�WKH\�LQWHQG�WR�ZRUN�RU�H[SRUW�WKHUH��/DVW�EXW�QRW�OHDVW��,
DVVXPH� WKDW� VXEVLGLDULHV� RZQHG� LQ� &DQDGD� E\� FRXQWU\� N� KDYH� DFFHVV� WR� D
WHFKQRORJ\�SRRO�WKDW�FDQ�EH�UHSUHVHQWHG�E\�WKH�5	'�H[SHQGLWXUHV�XVHG�E\�LQGXVWU\
M�LQ�WKH�FRXQWU\�RI�RULJLQ�N��7KH�5	'�XVHG�E\�LQGXVWU\�M�LQ�FRXQWU\�N�LV�FRPSXWHG
IURP�QDWLRQDO�SDWHQW�PDWULFHV��3DWHQW�PDWULFHV�KDYH�EHHQ�FRQVWUXFWHG�IRU�HDFK�RI
WKH�SULQFLSDO�LQGXVWULDOLVHG�FRXQWULHV�EHORQJLQJ�WR�WKH�*���JURXS��&DQDGD��8QLWHG
6WDWHV��-DSDQ��8QLWHG�.LQJGRP��*HUPDQ\��)UDQFH�DQG�,WDO\�����7KH�HOHPHQWV�RI
HDFK�QDWLRQDO�SDWHQW�PDWUL[�>3LMN@�LQGLFDWH�WKH�QXPEHU�RI�&DQDGLDQ�SDWHQWV�LVVXHG
WR�EXVLQHVV�FRUSRUDWLRQV�IURP�FRXQWU\�N��7KH�VXEVFULSW�L�LQGLFDWHV�WKH�LQGXVWU\�WKDW
LV��DFFRUGLQJ�WR�WKH�MXGJHPHQW�RI�&DQDGLDQ�3DWHQW�2IILFH�H[SHUWV��WKH�PRVW�OLNHO\
WR�PDQXIDFWXUH�WKH�SDWHQWHG�LQYHQWLRQ��7KH�VXEVFULSW�M�LQGLFDWHV�WKH�PRVW�OLNHO\
LQGXVWU\�WR�XVH�LW��DQG�WKH�VXEVFULSW�N�LQGLFDWHV�WKH�FRXQWU\�RI�RULJLQ�RI�WKH�ILUP
KROGLQJ�WKH�SDWHQW��7KHUH�DUH�WKHUHIRUH�N�VXFK�PDWULFHV��7KH�LQIRUPDWLRQ�SURYLGHG
E\�WKH�SDWHQW�PDWUL[�LV�XVHG�WR�DVVLJQ�WKH�5	'�H[SHQGLWXUHV�RI�HDFK�PDQXIDFWXULQJ
LQGXVWU\�L�LQ�FRXQWU\�N�WR�HDFK�XVHU�LQGXVWU\�M��LQ�SURSRUWLRQ�WR�WKH�QXPEHU�RI
&DQDGLDQ� SDWHQWV� IRU� LQYHQWLRQV� H[SHFWHG� WR� EH�PDQXIDFWXUHG� E\� LQGXVWU\� L� LQ
FRXQWU\� N�� 7KH� SDWHQW� RXWSXW� FRHIILFLHQW� SLMN� IRU� FRXQWU\� N� LV� XVHG� IRU� WKH
GLVWULEXWLRQ� RI� WKH� LQGXVWULDO� 5	'� H[SHQGLWXUHV� RI� WKDW� FRXQWU\� DFURVV� XVHU
LQGXVWULHV�M�

pijk'
Pijk

ji
Pijk

ZKHUH�3LMN�DUH�WKH�SDWHQW�FRXQWV�IURP�WKH�QDWLRQDO�SDWHQW�PDWUL[�

)RUPDOO\��5LMN >5LN�SLMN@���ZKHUH�5LN�LV�WKH�SURGXFW�UHODWHG�5	'�H[SHQGLWXUH�E\
LQGXVWU\�L�LQ�FRXQWU\�N��$�PDWUL[�>5LMN@�UHSUHVHQWV�WKH�PDWUL[�RI�WHFKQRORJ\�IORZV
IURP� LQGXVWULHV� L�� WR� LQGXVWULHV� M�� IRU� D� FRXQWU\� N�� 7KH� EUHDNGRZQ� RI� 5	'
H[SHQGLWXUHV�LQWR�SURFHVV�YV��SURGXFW�FRPSRQHQWV�RI�UHVHDUFK�DQG�GHYHORSPHQW�LV



��������7KH�SDWHQW�PDWULFHV�IRU�WKH�VL[�PRVW�LPSRUWDQW�VRXUFHV�RI�IRUHLJQ�WHFKQRORJ\�IRU�&DQDGD
DUH�DYDLODEOH�RQ�UHTXHVW�IURP�WKH�DXWKRU�

��������7KH�IRUHLJQ�VSLOORYHU�YDULDEOH�LQFOXGHV�QRW�RQO\�VSLOORYHUV�EXW�DOVR�UHJXODU�WUDQVIHUV�RI
WHFKQRORJ\��7KH�DPRXQWV�SDLG�E\�&DQDGLDQ�VXEVLGLDULHV�WR�WKHLU�SDUHQW�ILUPV�IRU�UHJXODU�WUDQVIHUV
RI�WHFKQRORJ\�DUH��KRZHYHU��QRW�EURNHQ�GRZQ�E\�LQGXVWU\��,W�LV�WKHUHIRUH�LPSRVVLEOH�WR�LVRODWH
IRUHLJQ� VSLOORYHUV� IURP� WHFKQRORJ\� WUDQVIHUV� WR�&DQDGLDQ� LQGXVWULHV��7KH�SUHVHQW�SUR[\� IRU
VSLOORYHUV�RYHUHVWLPDWHV�WKH�WUXH�DPRXQW�

��������7DNH�IRU�H[DPSOH�WKH�&DQDGLDQ�PRWRU�YHKLFOH�LQGXVWU\��09,���$OO�ILJXUHV�DUH�LQ�PLOOLRQV
RI� 86� �� �FRQYHUWHG� DW� FRQVWDQW� 333� �������� 7KH� 86�RZQHG� VXEVLGLDULHV� LQ� &DQDGD� ZHUH
UHVSRQVLEOH�IRU�������RI�WKLV�LQGXVWU\
V�VDOHV�LQ�&DQDGD��L�H�����������7RWDO�VDOHV�LQ�&DQDGD
ZHUH���������LQ�������7KH�WRWDO�5	'�H[SHQGLWXUH�H[HFXWHG�E\�WKH�09,�LQ�WKH�86�ZDV��������
WKH�WRWDO�5	'�XVHG�E\�WKH�VDPH�LQGXVWU\�LQ�WKH�86�ZDV���������7KH�VDOHV�RI�WKH�09,�LQ�WKH�86
ZHUH����������KHQFH�WKH�GLUHFW�5	'�LQWHQVLW\��5	'�VDOHV��LQ�WKH�86�ZDV��������,QFOXGLQJ�WKH

��

HVWLPDWHG�IURP�WKH�3DWGDW�GDWD�IRU�HDFK�FRXQWU\���H[FHSW�IRU�&DQDGD��ZKHUH�WKLV
LQIRUPDWLRQ�LV�DYDLODEOH�IURP�6WDWLVWLFV�&DQDGD�

6LQFH�RQO\�D�IUDFWLRQ�RI�WHFKQRORJ\�DYDLODEOH�LQ�FRXQWU\�N�LV�OLNHO\�WR�EH�VSLOOHG
RYHU� WR� �DQG� XVHG� E\�� &DQDGD�� ,� DVVXPH� WKDW� WKH� DFWXDO� LQIORZ� RI� IRUHLJQ
WHFKQRORJ\� LV� SURSRUWLRQDO� WR� WKH� VKDUH� RI� LQGXVWU\
V� L� VDOHV� DFFRXQWHG� IRU� E\
VXEVLGLDULHV�RZQHG�E\�FRXQWU\�N�LQ�&DQDGD��7KH�WRWDO�5	'�XVHG�E\�LQGXVWU\�L�LQ
&DQDGD��WDNLQJ�LQWR�DFFRXQW�WKH�FRQWULEXWLRQ�RI�IRUHLJQ�VXEVLGLDULHV��LV�FRPSXWHG
DV�IROORZV�
�L� 5	'�IORZV�IURP�PDQXIDFWXULQJ�LQGXVWULHV�L��WR�XVHU�LQGXVWULHV�M��SHU�GROODU

RI�VDOHV�RI�WKH�XVHU�LQGXVWU\�M��4MN���DUH�FDOFXODWHG�IRU�HDFK�VRXUFH�FRXQWU\�N�
UMN 'L�5LMN�4MN�

�LL� 7KH�FRQWULEXWLRQ�RI�HDFK�FRXQWU\
V�5	'�LQWHQVLW\�UMN�WR�&DQDGLDQ�LQGXVWU\�M
LV�SURSRUWLRQDO�WR�WKH�VKDUH�RI�RZQHUVKLS�RI�&DQDGLDQ�PDQXIDFWXULQJ�LQGXVWU\
M�E\�ILUPV�ZLWK�KHDGTXDUWHUV�LQ�FRXQWU\�N��FMN 4MNF�4M�ZKHUH�4MNF�DUH�WKH�VDOHV
RI�VXEVLGLDULHV�RZQHG�E\�FRXQWU\�N�LQ�&DQDGD
V�LQGXVWU\�M��N &DQDGD��86�
8.��-DSDQ��*HUPDQ\��)UDQFH��,WDO\���DQG�4M�DUH�WKH�WRWDO�VDOHV�RI�LQGXVWU\
M�LQ�&DQDGD�

�LLL� 7KH�WRWDO�LQWHQVLW\�RI�M
WK�LQGXVWU\�XVH�RI��LPSRUWHG��5	'�LV�WKH�ZHLJKWHG
VXP� RI� 5	'� LQWHQVLWLHV� RI� DOO� RI� WKH� VHYHQ� FRXQWULHV�� 7KH� VKDUHV� RI
RZQHUVKLS�FMN�DUH�WKH�ZHLJKWV��

)85,M� 'N'L�5LMN�4MN��FMN�

$V�D�UHVXOW��WKH�SRUWLRQ�RI�5	'�GHHPHG�WR�EH�VSLOOHG�RYHU�DQG�RU�WUDQVIHUHG���WR
D�JLYHQ�&DQDGLDQ�LQGXVWU\�IURP�FRXQWU\�N�LV�SURSRUWLRQDO�WR�WKH�VKDUH�RI�&DQDGLDQ
VDOHV�E\�N
V�VXEVLGLDULHV��������



5	'�ERUURZHG�IURP�RWKHU�86�LQGXVWULHV��WKH�XVHG�5	'�LQWHQVLW\�ZDV��������
:H� DVVXPH� WKDW� WKH�86�FRQWUROOHG� SRUWLRQ� RI� WKH� LQGXVWU\� LQ�&DQDGD� KDG� WKH� VDPH�5	'
LQWHQVLW\�DV�LQ�WKH�86��6LQFH�������RI�WKH�DXWRPRELOH�LQGXVWU\
V�VDOHV�LQ�&DQDGD�ZHUH�DFFRXQWHG
IRU�E\�WKH�86�RZQHG�DIILOLDWHV��LW�LV�DVVXPHG�WKDW�������&DQDGLDQ�09,�KDG�WKH�VDPH�5	'
LQWHQVLW\�DV�LWV�86�FRXQWHUSDUW��7KH�UDWLR�RI�WKLV��LPSRUWHG�5	'��WR�VDOHV�LQ�&DQDGD�LV�WKHUHIRUH
�����������[������
+HQFH�WKH�LQWHQVLW\�RI�5	'�XVHG�E\�WKH�09,�LQ�&DQDGD�LV������RI�VDOHV�LQVWHDG�RI�WKH�����
RI�VDOHV��ZKLFK�ZRXOG�EH�VXJJHVWHG�E\�WKH�UDWLR�RI�WKH�&DQDGLDQ�09,�RZQ�5	'�H[SHQGLWXUHV
WR�VDOHV�LQ������RU�������RI�VDOHV�LQFOXGLQJ�WKH�5	'�ERUURZHG�IURP�RWKHU�&DQGLDQ�LQGXVWULHV�

$QRWKHU�ZD\�RI�LQWHUSUHWLQJ�WKH�)85,�YDULDEOH�LV�WR�VD\�WKDW�&DQDGLDQ�LQGXVWU\�M��LPSRUWV��D
VKDUH�RI�5	'�XVHG�E\�LQGXVWU\�M�LQ�FRXQWU\�N��ZKLFK�LV�SURSRUWLRQDO�WR�WKDW�LQGXVWU\
V�VDOHV�LQ
&DQDGD�UHODWLYH�WR�LWV�GRPHVWLF�VDOHV�LQ�FRXQWU\�N��)RU�H[DPSOH��VLQFH�WKH�VDOHV�RI�86�DXWRPRELOH
PDQXIDFWXUHUV�LQ�&DQDGD�UHSUHVHQWHG�������RI�GRPHVWLF�VDOHV�RI�86
DXWR�PDQXIDFWXUHUV�LQ�������WKH�&DQDGLDQ�DXWRPRELOH�LQGXVWU\�LV�DVVXPHG�WR�KDYH�XVHG������
RI�5	'�XVHG�E\�WKH�86�DXWRPRELOH�LQGXVWU\��VDOHV�LQ�&DQDGD�E\�86�DIILOLDWHV�WRWDO�VDOHV�LQ�WKH
86 ��������������� ��������L�H���������������[������ �������7KLV�UHSUHVHQWHG������
RI�DXWRPRELOH�LQGXVWU\
V�WRWDO�VDOHV�LQ�&DQDGD����������
7KH�DOWHUQDWLYH�LQWHUSUHWDWLRQ�RI�WKH�)85,�YDULDEOH�LV�HYLGHQW�IURP�WKH�IROORZLQJ�VXEVWLWXWLRQ�
)85,M� 'N'L�5LMN�4MN��FMN 'N'L�5LMN�4MN��4MNF�4M 'N'L5LMN��4MNF�4MN���4M

��������$Q�DQDORJRXV�GLVWULEXWLRQ�RI��GLUHFW��5	'�H[SHQVHV�LQ�SURSRUWLRQ�WR�VDOHV�E\�86�IRUHLJQ
DIILOLDWHV� LV� XVHG� E\� WKH� 86� WD[� DXWKRULWLHV� LQ� DSSRUWLRQLQJ�� IRU� WD[� SXUSRVHV�� WKH� 5	'
H[SHQGLWXUHV�RI�86�PXOWLQDWLRQDOV�DPRQJ�WKHLU�IRUHLJQ�DIILOLDWHV�

��

$OWKRXJK�WKH�SUHVHQW�SUR[\�IRU�WKH�LQWHUQDWLRQDO�WHFKQRORJ\�VSLOORYHUV�KDV�VRPH
DGYDQWDJHV� RYHU� WKH� DOWHUQDWLYH�PHDVXUHV�� LW� VKDUHV�PDQ\� SUREOHPV� UHODWHG� WR
SDWHQW�VWDWLVWLFV��$UFKLEXJL�������*ULOLFKHV���������6LQFH�WKH�DYDLODEOH�GDWD�PDNH
LW�LPSRVVLEOH�WR�VHSDUDWH�NQRZOHGJH�DQG�SURGXFWLYLW\�VSLOORYHUV��)85,�UHSUHVHQWV
D�FRPELQDWLRQ�RI�WKH�WZR�H[WHUQDOLWLHV�

���'DWD�VRXUFHV

�����7RWDO�IDFWRU�SURGXFWLYLW\�GDWD
7KH�VRXUFH�RI�WKH�73)�GDWD�LV�WKH�H[SHULPHQWDO�VHULHV�RI�73)�SXEOLVKHG�E\�DQG�RU
DYDLODEOH�IURP�6WDWLVWLFV�&DQDGD��FRYHULQJ�����������SHULRG��DW�D���GLJLW�30�DQG
��GLJLW�3/�FODVVLILFDWLRQ��EDVHG�RQ�&DQDGLDQ�,QSXW�2XWSXW�FODVVLILFDWLRQ��6WDWLVWLFV
&DQDGD�FRQVWUXFWHG�VHYHUDO�PHDVXUHV�RI�7)3��'XUDQG���������6LQFH�RXU�REMHFWLYH
LV�WR�DQDO\]H�SURGXFWLYLW\�GHWHUPLQDQWV�DW�WKH�LQGXVWU\�OHYHO��ZH�VHOHFWHG�WKH�7)3
RI�JURVV�VDOHV� �WRWDO� LQGXVWU\�VDOHV�FRUUHFWHG�IRU�FKDQJHV� LQ� LQYHQWRULHV��ZKLFK
FRQWDLQV�GDWD�RQ�LQWHUPHGLDWH�LQSXWV�DQG�SULPDU\�IDFWRUV�RI�SURGXFWLRQ��L�H��FDSLWDO
DQG�ODERU��PHDVXUHG�E\�WKH�QXPEHU�RI�KRXUV�ZRUNHG�UDWKHU�WKDQ�WKH�QXPEHU�RI
HPSOR\HG�SHUVRQV���7R�DFKLHYH�FRPSDWLELOLW\�ZLWK�WKH�LQGXVWU\�GHILQLWLRQ�IRU�ZKLFK



��������([FHSW�IRU�&DQDGLDQ�5	'�ZKLFK�ZDV�NLQGO\�SURYLGHG�E\�6WDWLVWLFV�&DQDGD��:H�XQGHUVWDQG
WKDW�WKLV�OLVWLQJ�ZDV�WKH��RIILFLDO��LQSXW�RI�6WDWLVWLFV�&DQDGD�LQWR�WKH�$1%(5'�GDWD�EDQN��,W�ZDV
VXEPLWWHG�LQ�UHDFWLRQ�WR�VRPH�GLVFUHSDQFLHV�WKDW�DSSHDUHG�LQ�&DQDGLDQ�5	'�ILJXUHV�FLWHG�LQ�WKH
ILUVW�SXEOLVKHG�YHUVLRQ�RI�$1%(5'�

��

$1%(5'�5	'�GDWD�ZHUH�DYDLODEOH�IRU�DOO�FRXQWULHV�LQFOXGHG�LQ�WKH�DQDO\VLV��LW
ZDV�QHFHVVDU\�WR�DJJUHJDWH�VHYHUDO�SURGXFWLYLW\�VHULHV�IURP�WKH���GLJLW�3/�VHULHV�
'HWDLOV�DQG�WKH�7)3�VHULHV�DUH�DYDLODEOH�RQ�UHTXHVW�IURP�WKH�DXWKRU�

�����3DWHQW�DQG�5	'�GDWD�
7KH�SDWHQW�FRXQWV�DUH�IURP�WKH�3$7'$7�GDWD�EDQN��NLQGO\�PDGH�DYDLODEOH�WR�XV
E\�&RQVXPHU�DQG�&RUSRUDWH�$IIDLUV��&DQDGD��3$7'$7�FRQWDLQV�DOO�&DQDGLDQ
SDWHQWV�JUDQWHG�IURP������WR�������,Q�RUGHU�WR�UHGXFH�DQQXDO�IOXFWXDWLRQV��WKH
VXEVHW�RI�SDWHQWV�JUDQWHG�WR�ILUPV��GRPHVWLF�DQG�IRUHLJQ��ZDV�JURXSHG�LQWR�WKUHH
IRXU�\HDU�SHULRGV�������������������DQG����������DQG�SDWHQW�PDWULFHV�>3LM@�ZHUH
FUHDWHG�IRU�HDFK�SHULRG�DQG�FRXQWU\�N��

7KH�5	'�VHULHV�OHDG�WKH�SDWHQW�PDWULFHV�E\�WKUHH�\HDUV��7KH\�LGHQWLI\�WKH�WRWDO
LQWUDPXUDO�5	'�H[SHQGLWXUHV��DQG�FRPH�IURP�WKH�2(&'�$1%(5'�GDWD�EDQN���

7KH�5	'�IORZV�DQG�LQWHQVLWLHV�ZHUH�FDOFXODWHG�IRU�WKUHH�IRXU�\HDU�SHULRGV������
����������������DQG������������7KH�5	'�PDWUL[HV�DUH�FDOFXODWHG�IRU�WZR�VHWV
RI�5	'�YDULDEOHV��7KH�ILUVW�LV�D�IRXU�\HDU�IORZ�RI�5	'�H[SHQGLWXUHV�LQ�FRQVWDQW
86���7KH�VHFRQG�VHW�LV�WKH�FDSLWDO�VWRFN�RI�5	'�H[SHQGLWXUHV�65LMN��FDOFXODWHG
DFFRUGLQJ� WR� WKH� SHUSHWXDO� LQYHQWRU\� PHWKRG� 65W 65W�����G��� 5W���� ZLWK� WKH
GHSUHFLDWLRQ�UDWH�G �����7KH�5	'�VHULHV�VWDUWV�ZLWK�WKH������REVHUYDWLRQ�DQG�WKH
LQLWLDO�5	'�FDSLWDO� LV�JLYHQ�E\�WKH�TXLQWXSOH�RI� WKH������5	'�H[SHQGLWXUH�LQ
FRQVWDQW������86�GROODUV��WKLV�FRUUHVSRQGV�WR�DQ�DQQXDO�JURZWK�UDWH�RI����DQG�D
GHSUHFLDWLRQ�UDWH�RI������7KH�5	'�GDWD�IURP������WR������DUH�IURP�YDULRXV
LVVXHV�RI�WKH�,QWHUQDWLRQDO�6WDWLVWLFDO�<HDU��2(&'�DQG�IRU���������IURP�2(&'
$1%(5'�VWDWLVWLFV��&DQDGLDQ�5	'�GDWD�ZHUH�DGMXVWHG�DFFRUGLQJ� WR�D� VSHFLDO
WDEXODWLRQ�SURYLGHG�E\�6WDWLVWLFV�&DQDGD��7KH�VWRFNV�ZHUH�FDOFXODWHG�IRU������
�����������DQG������DQG�FRQYHUWHG�WR�DQQXDO�JURZWK�UDWHV�IURP�RQH�SHULRG�WR
DQRWKHU��7R�FRPSXWH�WKH�5	'�LQWHQVLWLHV��L�H��WKH�UDWLR�RI�5	'�H[SHQGLWXUHV�WR
VDOHV�� WKH� 5	'� IORZV� ZHUH� GLYLGHG� E\� LQGXVWU\� VDOHV� IRU� WKH� FRUUHVSRQGLQJ
SHULRGV��7KH�LQGXVWU\�VDOHV�GDWD�DUH�IURP�2(&'�67$1�GDWD�EDQN�

6LQFH�WKH�2(&'�'LUHFWRUDWH�IRU�6FLHQFH�DQG�7HFKQRORJ\��2(&'�������FDOFXODWHG
WKH�WRWDO�XVHG�5	'�LQWHQVLW\�IRU������DFFRUGLQJ�WR�DQ�DOWHUQDWLYH�PHWKRGRORJ\
�LQFOXGLQJ�LQWHU�LQGXVWU\�DQG�LQWHUQDWLRQDO�VSLOORYHUV�EDVHG�RQ�LQSXW�RXWSXW�WDEOHV��
WKHLU�VHULHV�RI�GLUHFW�',52(&'��DQG�WRWDO�XVHG�5	'�LQWHQVLW\�7272(&'�IRU
&DQDGD�ZLOO�DOVR�EH�XVHG�IRU�FRPSDULVRQV�ZLWK�RXU�GDWD��



�������������ZDV�QRW�UHDOO\�D�SHDN�RI�WKH�ZKROH�EXVLQHVV�F\FOH��EXW�WKH�FDSDFLW\�XWLOL]DWLRQ�UDWH�LQ
WKDW�\HDU�ZDV�KLJKHU�WKDQ�LQ�WKH�\HDUV�SUHFHGLQJ�DQG�IROORZLQJ�LW�

��

�����2WKHU�GDWD
7KH�IRUHLJQ�FRQWURO�PHDVXUHV�IRU�HDFK�&DQDGLDQ�PDQXIDFWXULQJ�LQGXVWU\�FMN��IRU
����������������ZHUH�NLQGO\�SURYLGHG�E\�6WDWLVWLFV�&DQDGD��$�PHDVXUH�RI�VFDOH
HODVWLFLWLHV�RI�&DQDGLDQ�PDQXIDFWXULQJ�LQGXVWULHV�DUH�IURP�5RELGRX[�DQG�/HVWHU
�������

���(VWLPDWHG�PRGHOV

7KH�73)�LQGH[�IOXFWXDWHV�VXEVWDQWLDOO\�IURP�\HDU�WR�\HDU�EHFDXVH�RI�FKDQJHV�LQ�WKH
FDSDFLW\�XWLOL]DWLRQ�DQG�RWKHU�VKRUW�WHUP�WHPSRUDU\�LQIOXHQFHV��$V�*ULOLFKHV�DQG
/LFKWHQEHUJ��������KDYH�VKRZQ��WKH�KLJK�VKRUW�WHUP�YRODWLOLW\�RI�WKH�73)�LQGH[
PDNHV� LW� GLIILFXOW� WR� VXFFHVVIXOO\� UHJUHVV� WKH�JURZWK�UDWH�RI�7)3�RQ� WKH�5	'
VWRFN��7KH�PDLQ�GHWHUPLQDQW�RI�WKH�7)3�LV�LQ�WKH�VKRUW�UXQ�WKH�FDSDFLW\�XWLOL]DWLRQ
UDWH��,Q�RUGHU�WR�PLQLPL]H�WKH�LQIOXHQFH�RQ�WKH�7)3�LQGH[�RI�DQQXDO�YDULDWLRQV�LQ
WKH� FDSDFLW\� XWLOL]DWLRQ� RYHU� WKH� HFRQRPLF� F\FOH�� WKH� 7)3� JURZWK� UDWH� ZDV
FRPSXWHG�IRU�D�VHULHV�RI�SHDN�WR�SHDN�SHULRGV��7KH�SHULRGV�ZHUH�DV�IROORZV�������
���������������������������������������DQG������������7KH�DQQXDO�UDWHV�RI�7)3
JURZWK�DUH�SUHVHQWHG�LQ�WKH�DSSHQGL[��ZKHUH�WKH�FRUUHVSRQGLQJ�ILJXUHV�IRU�WKH
VL[WLHV�DUH�DOVR�VKRZQ�IRU�FRPSDULVRQ��7KLV�FRPSDULVRQ�LV�LPSRUWDQW�EHFDXVH�LW
VKRZV�WKDW�ZKLOH�DOO�LQGXVWULHV�KDG�D�SRVLWLYH�7)3�JURZWK�IURP������WR������
PRUH�WKDQ�KDOI�RI�WKHP�H[SHULHQFHG�D�GHFOLQH�LQ�7)3�JURZWK�UDWH�EHWZHHQ�����
DQG�������,Q�FRQWUDVW��WKH�JURZWK�UDWH�RI�RZQ�5	'�VWRFNV�ZDV�PRUH�VWDEOH�DQG
PRVWO\�SRVLWLYH��2Q�WKH�RWKHU�KDQG��FKDQJHV�LQ� WKH�VL]H�DQG�VWUXFWXUH�RI� LQWHU�
LQGXVWU\�IORZV�RI�5	'�DEURDG��HVSHFLDOO\�LQ�WKH�ILUVW�KDOI�RI�WKH�HLJKWLHV��UHVXOWHG
LQ�D�GHFOLQH�RI�5	'�LPSRUWHG�LQWR�&DQDGD�LQ�PDQ\�LQGXVWULHV��

7KH�ILUVW�HVWLPDWHG�PRGHO�FRUUHVSRQGV�WR�HTXDWLRQ�����H[SUHVVLQJ�WKH�DQQXDO�UDWH
RI�JURZWK�RI�WRWDO�IDFWRU�SURGXFWLYLW\�DV�D�IXQFWLRQ�RI�WKH�DQQXDO�UDWH�RI�JURZWK�RI
WKH�RZQ�5	'�VWRFN��*&76�� WKH� VWRFN�RI�XVHG�5	'� IURP�RWKHU� LQGXVWULHV� LQ
&DQDGD��*&8��DQG�WKH�VWRFN�RI�5	'��LPSRUWHG��IURP�DEURDG��*8)6��7KLV�PRGHO
DVVXPHV�WKDW�DOO� LQGXVWULHV�VKDUH�D�FRPPRQ�HODVWLFLW\�RI�RXWSXW�ZLWK�UHVSHFW� WR
5	'� VWRFN�� 2WKHU� YDULDEOHV� QRW� GLUHFWO\� UHODWHG� WKH� 5	'�PD\� LQIOXHQFH� WKH
SURGXFWLYLW\�JURZWK��2ZLQJ�WR�WKH�VPDOO�VL]H�RI�WKH�&DQDGLDQ�PDUNHW��HFRQRPLHV
RI�VFDOH�PD\�EH�D�VLJQLILFDQW�GHWHUPLQDQW�RI�SURGXFWLYLW\�JURZWK��,QGXVWULHV�ZLWK
KLJK�GHJUHH�RI�IRUHLJQ�RZQHUVKLS�PD\�H[SHULHQFH�D�KLJKHU�JURZWK�RI�7)3�RZLQJ
WR� EHWWHU� PDQDJHPHQW� DQG� RWKHU� SURSULHWDU\� DGYDQWDJHV� RI� WUDQVQDWLRQDO



� � � � � ��� 7KH� SHFXOLDU� EHKDYLRXU� RI� WKH� FRPSXWHU� LQGXVWU\� LQ� DOO�PRGHOV� RI� WKH� 7)3� �5	'
UHODWLRQVKLS�ZDV�LGHQGLILHG�DQG�SUHVHQWHG�E\�WKH�DXWKRU�DW�D�SXEOLF�VHPLQDU�DW�&(5*(�(FRQRPLF
,QVWLWXWH� LQ� 3UDJXH� RQ� ���0D\� ������ EHIRUH� KH� KDG� WKH� FKDQFH� WR� UHDG� *ULOLFKHV
� ������
SUHVLGHQWLDO�DGGUHVV�GHDOLQJ�DW�OHQJWK�ZLWK�WKLV�LVVXH��7KH�DXWKRU�LV�LQGHEWHG�WR�.ULVWLDQ�3DOGD
RI� 4XHHQ
V� 8QLYHUVLW\�� ZKR� DIWHU� DWWHQGLQJ� WKH� VHPLQDU� LQ� 3UDJXH�� FDOOHG� KLV� DWWHQWLRQ� WR
*ULOLFKHV
�DUWLFOH�

��

FRUSRUDWLRQV��%RWK�VFDOH�HODVWLFLW\�DQG�IRUHLJQ�RZQHUVKLS�DUH�LQFOXGHG�LQ�WKH�YHFWRU
;��7KH�VSHFLILFDWLRQ�RI�WKH�PRGHO�LV�DV�IROORZV�

�)7)3�7)3�M 8�0��)*&76�*&76�M�0��)*&8�*&8�M�0�)*8)6�*8)6�M�6;M��M

(VWLPDWHV�RI�WKLV�YHUVLRQ�E\�2/64�ZLWK�WKH�:KLWH�FRUUHFWLRQ�IRU�KHWHURVFHGDVFLW\
DUH�SUHVHQWHG�LQ�7DEOH����7KH�UHVXOWV�OHDG�WR�WZR�LPSRUWDQW�ILQGLQJV��)LUVW��WKH
HVWLPDWHG� FRHIILFLHQWV� GHSHQG� HQWLUHO\� RQ� WKH� LQFOXVLRQ� RU� H[FOXVLRQ� RI� WKH
REVHUYDWLRQ�IRU�WKH�FRPSXWHU�LQGXVWU\��7KH�FRPSXWHU�LQGXVWU\�LV�DQ�RXWOLHU�LQ�WKH
VWDWLVWLFDO� VHQVH�EXW��DW� WKH�VDPH� WLPH�� LWV�UHDO� LPSRUWDQFH� LQ� WKH� WHFKQRORJLFDO
FKDQJH�PLOLWDWHV� DJDLQVW� LWV� H[FOXVLRQ���� 6HFRQG�� WKH\� VXJJHVW� WKDW� WKHUH� LV� DQ
LPSRUWDQW�ODJ�EHWZHHQ�WKH�FKDQJHV�LQ�WKH��GLUHFW��DQG��LQGLUHFW��5	'�VWRFN�DQG
DVVRFLDWHG�FKDQJHV�LQ�7)3�

7DEOH����7RWDO�IDFWRU�SURGXFWLYLW\�JURZWK�DV�D�IXQFWLRQ�RI�5	'�VWRFN�YDULDWLRQV
(T� ��3HULRGV

7)3�����5'
&RQVW� *&76 *&8 *8)6 5�DGM Q
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1RWH��7KH�FRPSXWHU�LQGXVWU\�LV�QRW�LQFOXGHG�LQ�HTXDWLRQV�����WR�����DQG�WKH�DHURVSDFH�LQGXVWU\
LV�H[FOXGHG�IURP�HTXDWLRQV�����DQG������7KH�FRQILGHQFH�OHYHOV�RI�W�VWDWLVWLFV�DUH��D �����E ����
F ���



���������5HJUHVVLRQ�RQ�5	'�VWRFN�YDULDWLRQV�IRU���������SHULRG�UHVXOWV�LQ�D�VLPLODU�EXW�HYHQ�OHVV
VLJQLILFDQW�SDWWHUQ��QRW�SUHVHQWHG��

��

7KH� LPSDFW� RI� WKH� FRPSXWHU� LQGXVWU\� LV� HYLGHQW� IURP� HTXDWLRQ� �����ZKHUH� WKH
DQQXDO�7)3�JURZWK�UDWH�RYHU�����������LV�UHJUHVVHG�RQ�WKH�JURZWK�UDWHV�RI�5	'
VWRFNV��RI�ERWK�WKH�LQGXVWU\�LWVHOI�DQG�WKH�LQWHU�LQGXVWU\�DQG�LQWHUQDWLRQDO�VSLOORYHUV
RYHU�WKH�VDPH�SHULRG��2QO\�WKH�YDULDWLRQ�RI�WKH�RZQ�5	'�VWRFN�DSSHDUV�ZLWK�D
SRVLWLYH��VWDWLVWLFDOO\�VLJQLILFDQW�UHJUHVVLRQ�FRHIILFLHQW��WKH�RWKHU�WZR�YDULDEOHV�DUH
QRW�VWDWLVWLFDOO\�GLIIHUHQW�IURP�]HUR��DQG�QHLWKHU�LV�WKH�ZKROH�HTXDWLRQ��7KH��JRRG�
ILW� RI� WKH� *&76� YDULDEOH� LV�� KRZHYHU�� HQWLUHO\� RZHG� WR� RQH� REVHUYDWLRQ�� WKH
FRPSXWHU�LQGXVWU\��:KHQ�WKLV�REVHUYDWLRQ�LV�H[FOXGHG�IURP�WKH�VDPSOH��HTXDWLRQ
����� Q ��� REVHUYDWLRQV��� WKH� UHODWLRQVKLS� FROODSVHV�� ([FHSW� IRU� WKH� FRPSXWHU
LQGXVWU\�� WKH� UHVXOW� VXJJHVWV� WKDW� WKHUH� LV� QR� UHODWLRQVKLS� EHWZHHQ� WKH
FRQWHPSRUDQHRXV� FKDQJH� LQ� WKH� 5	'� VWRFNV� DQG� 7)3�� 7KLV� LV� RI� FRXUVH� QRW
VXUSULVLQJ��,W�WDNHV�WLPH�WR�WUDQVODWH�5	'�UHVXOWV�LQWR�FRVW�UHGXFWLRQV�DQG�RU�QHZ
SURGXFWV��DQG� LQ�YLHZ�RI� WKLV� IDFW�HYHQ� WKH�FRPSXWHU� LQGXVWU\
V� UHVXOW� DSSHDUV
VSXULRXV��5DYHQVFUDIW�DQG�6FKHUHU��������IRXQG�WKDW�WKHUH�LV�D�PHDQ�ODJ�RI�IURP
IRXU�WR�VL[�\HDUV�EHWZHHQ�WKH�LQGXVWULDO�5	'�DQG�LWV�HIIHFW�RQ�SURILWDELOLW\�DQG�WKH
ODJ�VWUXFWXUH�LV�EHOO�VKDSHG��7KH�LQGLUHFW�HIIIHFWV�RI�LQWHU�LQGXVWU\�DQG�LQWHUQDWLRQDO
IORZV�RI�QHZ�WHFKQRORJ\�DUH�OLNHO\�WR�WDNH�HYHQ�PRUH�WLPH��7KH�FKRLFH�RI�D�SURSHU
ODJ�VWUXFWXUH�ZDV�KRZHYHU�FRQVWUDLQHG�E\�WKH�DYDLODEOH�GDWD��

5HJUHVVLQJ�WKH�UDWH�RI�SURGXFWLYLW\�FKDQJH�RQ�WKH�5	'�SHUIRUPHG�HDOLHU�FRQILUPV
WKH�H[LVWHQFH�RI�DQ�LPSRUWDQW�ODJ��ERWK�IRU�WKH�GLUHFW�5	'�DQG�IRU�WKH�LPSRUWHG�
LQGLUHFW�5	'�YLD�LQWHU�LQGXVWU\�DQG�LQWHUQDWLRQDO�VSLOORYHUV��$V�WKH�FRPSDULVRQ�RI
HTXDWLRQV�����DQG�����ZLWK�HTXDWLRQV�����DQG�����VKRZV��WKH�LQWURGXFWLRQ�RI�D�ODJ
VWUXFWXUH�UHYHDOV�D�7)3�5	'�UHODWLRQVKLS��QRW�RQO\�IRU�WKH�JURZWK�RI�WKH�VWRFN�RI
GLUHFW��RZQ��5	'�H[SHQGLWXUHV�EXW�DOVR�IRU�WKH�7)3��LQGLUHFW�5	'��+RZHYHU�
WKH�RXWO\LQJ�FRPSXWHU�LQGXVWU\�VWULNHV�DJDLQ��

:KHQ�WKH�FRPSXWHU�LQGXVWU\�LV�LQFOXGHG�LQ�WKH�HTXDWLRQ���QRW�VKRZQ�LQ�WKH�WDEOH�
IRU� 5	'� VWRFN� YDULDWLRQ� IURP� ����� WR� ������ LW� GHVWUR\V� WKH� UHODWLRQVKLS�
&RHIILFLHQWV�RI�ERWK�VSLOORYHU�YDULDEOHV�EHFRPH�QRW�VLJQLILDQWO\�GLIIHUHQW�IURP�]HUR
DQG�RQO\�WKH�GLUHFW��RZQ�LQGXVWU\
V�5	'�UHPDLQV�YHU\�ZHDNO\�VLJQLILFDQW��DW�WKH
QRQ�FRQYHQWLRQDO�����OHYHO��EXW�LWV�RXWSXW�HODVWLFLW\�PRUH�WKDQ�GRXEOHV�IURP���
WR�RYHU��������7KH�DQQXDO�UDWH�RI�7)3�JURZWK�RI�WKH�FRPSXWHU�LQGXVWU\�RYHU�WKH
�������� SHULRG�ZDV� ������PRUH� WKDQ� IRXU� WLPHV� DV� KLJK� DV� LQ� WKH� QH[W�PRVW
SURGXFWLYH�LQGXVWU\��,WV�5	'�VWRFNV��WKRXJK�DOVR�LQFUHDVLQJ�LPSUHVVLYHO\��GLG�QRW
RXWSDFH�RWKHU�LQGXVWULHV�E\�WKH�VDPH�RUGHU�RI�PDJQLWXGH��:KHQ�WKH�UHODWLRQVKLS
LV� UHHVWLPDWHG�ZLWKRXW� WKH� FRPSXWHU� LQGXVWU\� LQ� HTXDWLRQ� ���� WKH� 7)3� JURZWK



��������(VSHFLDOO\�WKH�IRUHLJQ�VSLOORYHUV�DSSHDU�VXUSULVLQJO\�YRODWLOH��7KH�LPSRUWHG�5	'�IURP
DEURDG�GHFUHDVHG�QRWDEO\�LQ�WKH�HLJKWLHV�GXH�WR�D�FRPELQDWLRQ�RI�VHYHUDO�IDFWRUV��VXFK�DV�WKH
GHFUHDVH�LQ�WKH�IRUHLJQ�RZQHUVKLS�RI�PDQ\�&DQDGLDQ�PDQXIDFWXULQJ�LQGXVWULHV��D�UHGXFWLRQ�RI
5	'�H[SHQGLWXUHV� LQ�UHDO� WHUPV�DQG�FKDQJHV� LQ� WKH�HVWLPDWHG� LQWHU�LQGXVWU\�IORZV�RI�5	'
UHVXOWLQJ� IURP� FKDQJHV� LQ� WKH� LQWHU�LQGXVWU\� SDWWHUQ� RI� SDWHQWLQJ� LQ� &DQDGD�� 6LQFH� DQ
RYHUZKHOPLQJ�SURSRUWLRQ�RI�QHZ�WHFKQRORJ\�LV�LPSRUWHG�WR�&DQDGD�IURP�WKH�86��WKH�REVHUYHG
GHFOLQH�PHDQV�WKDW�WKH�FRQWULEXWLRQ�RI�86�WHFKQRORJ\�GHFOLQHG�LQ�VHYHUDO�LQGXVWULHV�

��

DSSHDUV�� DV� H[SHFWHG�� SRVLWLYHO\� DVVRFLDWHG�ZLWK� GLUHFW�5	'�DQG� LQWHUQDWLRQDO
VSLOORYHUV�RI�5	'�EXW��FRQWUDU\�WR�WKH�WKHRUHWLFDO�H[SHFWDWLRQV�DQG�IRUPHU�VWXGLHV�
WKH�GRPHVWLF�5	'�VSLOORYHUV�DSSHDU�ZLWK�D�QHJDWLYH�VLJQ��$�FORVHU�VUXWLQ\�RI�WKH
XQGHUO\LQJ�GDWD�VKRZV�WKDW�WKH�VL]H�RI�WKH�QHJDWLYH�UHJUHVVLRQ�FRHIILFLHQW�RI�WKH
*&8� YDULDEOH� LV�� WR� DQ� LPSRUWDQW� GHJUHH�� GXH� WR� DQRWKHU� RXWOLHU�� WKH� DLUFUDIW
LQGXVWU\�� 7KLV� LQGXVWU\� LV� D� JUHDW� XVHU� RI� LQWHU�LQGXVWU\� VSLOORYHUV� ZKLOH� LWV
SURGXFWLYLW\�JURZWK�LV�UHODWLYHO\�VORZ��([FOXGLQJ�LW�IURP�WKH�VDPSOH�UHGXFHV�WKH
VSXULRXVO\�KLJK�ILW�RI�WKH�*&8�YDULDEOH�DQG�WKH�SURSRUWLRQ�RI�H[SODLQHG�YDULDQFH
EXW�LW�GRHV�QRW�VLJQLILFDQWO\�FKDQJH�RWKHU�UHJUHVVLRQ�FRHIILFLHQWV��([FOXGLQJ�RWKHU
REVHUYDWLRQV�GRHV�QRW�DIIHFW�VLJQLILFDQWO\�WKH�HVWLPDWHG�UHODWLRQVKLS�WKDW�DSSHDUV�DV
HTXDWLRQ�����RU�����UHVSHFWLYHO\�ZLWK�D�VKRUWHU�DQG�ORQJHU�ODJ��&RPSDULVRQ�RI�ERWK
UHVXOWV� VXJJHVW� WKDW� ORQJHU� ODJV� PDUJLQDOO\� LQFUHDVH� WKH� YDOXH� RI� HVWLPDWHG
FRHIILFLHQWV�RI�WKH�RZQ�5	'�DQG�GHFUHDVH�WKH�FRHIILFLHQWV�RI�VSLOORYHU�YDULDEOHV�
7KLV�DSSHDUV�WR�JR�DJDLQVW�WKH�LQWXLWLRQ�WKDW�WKH�HIIHFW�RI�VSLOORYHUV�ZLOO�WDNH�ORQJHU
WR�PDNH�LWVHOI�IHOW�WKDQ�WKH�HIIHFW�RI�RZQ�5	'��1RQH�RI�WKH�WZR�RWKHU�YDULDEOHV�
WKH�VFDOH�HODVWLFLW\�DQG�WKH�IRUHLJQ�RZQHUVKLS�VKDUH�LV�DVVRFLDWHG�ZLWK�WKH�7)3
JURZWK�DQG�WKH\�ZHUH�QRW�LQFOXGHG�LQ�WKH�HVWLPDWLRQV�UHSRUWHG�LQ�7DEOH���

*LYHQ�WKH�VLJQLILFDQW�LQWHU�LQGXVWU\�GLIIHUHQFHV�LQ�WHFKQRORJLFDO�RSSRUWXQLW\��&RKHQ
DQG�/HYLQWKDO���������WKH�DVVXPSWLRQ�RI�DQ�LGHQWLFDO�RXWSXW�HODVWLFLW\�ZLWK�UHVSHFW
WR�5	'�DFFURVV�DOO�PDQXIDFWXULQJ�LQGXVWULHV�ZLWK�ZLGHO\�GLIIHUHQW�5	'�LQWHQVLWLHV
LV�QRW�YHU\�UHDOLVWLF��7KH�OLPLWHG�QXPEHU�RI�REVHUYDWLRQV�SUHFOXGHG�WKH�SRVVLELOLW\
RI�HVWLPDWLQJ�WKH�RXWSXW�HODVWLFLW\�VSHFLILFDOO\�IRU�HDFK�LQGXVWU\�RU�IRU�D�OLPLWHG
QXPEHU�RI�FORVHO\�UHODWHG�LQGXVWULHV��2ZLQJ�WR�WKH�ORZ�QXPEHU�RI�REVHUYDWLRQV�
WKH�YDULDELOLW\�RI�VSLOORYHU�SUR[LHV�IURP�RQH�SHULRG�WR�DQRWKHU���DQG�WKH�UDWKHU�ORZ
H[SODQDWRU\�SRZHU�RI�DOO�UHVXOWV��WKH\�KDYH�WR�EH�FRQVLGHUHG�RQO\�YHU\�WHQWDWLYH�
7KH�QH[W�VWHS�LV�WR�UHOD[�WKH�DVVXPSWLRQ�RI�WKH�FRPPRQ�RXWSXW�HODVWLFLW\�RI�5	'�

7KH�VHFRQG�PRGHO�FRUUHVSRQGLQJ�WR�HTXDWLRQ�����UHODWHV�SURGXFWLYLW\�JURZWK�WR
YDULRXV�PHDVXUHV�RI�5	'�LQWHQVLW\�

)�7)3�7)3�M� 8���D���)5�4�M���D���)58�4�M���D���))85,�4�M���0;M���M�



��������7KH�DYHUDJH�7)3�LQGH[�$*�LV�WKH�PHDQ�RI�7)3�LQGH[HV�IRU�WZR��RQH��\HDUV�EHIRUH�DQG�WZR
�RQH��\HDU�V��DIWHU�WKH�EHJLQQLQJ�DQG�WKH�HQG�RI�WKH�FRQVLGHUHG�SHULRG��)RU�WKH�SHULRG�HQGLQJ�LQ
�����WKH�PHDQ�ZDV�FDOFXODWHG�XVLQJ����RQH�\HDU�RQO\��������������

��������6LQFH�WKH�GXPP\�YDULDEOHV�LQGLFDWH�WKDW�WKH�WUHQG�RI�WHFKQRORJLFDO�FKDQJH�ZDV�VLJQLILFDQWO\
GLIIHUHQW�IURP�WKH�UHIHUHQFH�SHULRG���WK��RQO\�LQ�WKH�ILUVW�DQG�WKLUG�SHULRGV��WKH�GXPP\�'��LV
H[FOXGHG�IURP�IXUWKHU�HVWLPDWLRQV�

��

ZKHUH�
�)7)3�7)3�M�LV�WKH�DYHUDJH�DQQXDO�UDWH�RI�JURZWK�RI�WRWDO�IDFWRU�SURGXFWLYLW\�RI
���&DQDGLDQ�PDQXIDFWXULQJ�LQGXVWULHV��SHDN�WR�SHDN��SHULRG�����������
�)5�4�M�LV�WKH�5	'�LQWHQVLW\�SUR[\�IRU�GLUHFW�5	'�H[SHQVHV�RI�M�WK�&DQDGLDQ
LQGXVWU\��
�)58�4�M� LV� D� SUR[\� IRU� LQWHQVLW\� RI� 5	'� VSLOORYHUV� IURP� RWKHU� &DQDGLDQ
LQGXVWULHV��XVHG�E\�M��
�))85,�4�M�LV�D�SUR[\�IRU�LQWHQVLW\�RI�IRUHLJQ�5	'�VSLOORYHUV��LPSRUWHG��E\�M�WK
LQGXVWU\�
;�M�DUH�WKH�RWKHU�YDULDEOHV�SRWHQWLDOO\�DIIHFWLQJ�73)��
;� �6FDOH�HODVWLFLW\��;� �GHJUHH�RI�IRUHLJQ�RZQHUVKLS�
�
7KH�PRGHO�ZDV�HVWLPDWHG�E\�2/64�ZLWK�:KLWH�FRUUHFWLRQ�IRU�KHWHURVFHGDVFLW\�IRU
WKH�IROORZLQJ�IRXU�SHDN�WR�SHDN�SHULRGV����������������������������������DQG
�����������,Q�RUGHU�WR�UHGXFH�WKH�YRODWLOLW\�RI�WKH�7)3�JURZWK�UDWH��WKH�*&76
YDULDEOH�ZDV�UHSODFHG�E\�$*�ZKLFK�LV�WKH�JURZWK�UDWH�RI�7)3�RYHU�WKH�SHULRG
FDOFXODWHG�IURP�WKH�DYHUDJH�7)3�LQGH[�IRU�WKH�EHJLQQLQJ�DQG�WKH�HQG�RI�WKH�VXE�
SHULRG����

7KH�ILUVW�WKUHH�VXE�SHULRGV�DUH�LGHQWLILHG�E\�GXPP\�YDULDEOHV�'���'��DQG�'��
6LQFH�WKH�&KRZ�WHVW�LQGLFDWHG�WKDW�WKH�UHJUHVVLRQ�FRHIILFLHQWV�IRU�WKH�RZQ�5	'
LQWHQVLW\�YDULDEOHV��5',17�DQG�5&,17��DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�RQH
SHULRG�WR�DQRWKHU��WKH�REVHUYDWLRQV�IRU�WKH�IRXU�SHULRGV�ZHUH�SRROHG��+RZHYHU��WKH
LQWHUFHSW��ZKLFK�LV�WKH�HVWLPDWH�RI�WKH�WUHQG�RI�DXWRQRPRXV�SURGXFWLYLW\�FKDQJH�
YDULHV�IURP�RQH�SHULRG�WR�DQRWKHU�DV�LQGLFDWHG�E\�WKH�UHJUHVVLRQ�FRHIILFLHQWV�RI
GXPP\�YDULDEOHV����7KH�WUHQG�RI�SURGXFWLYLW\�FKDQJH�LQ�WKH�ILUVW�DQ�WKLUG�SHULRG
ZDV� IDVWHU� E\� DSSUR[LPDWHO\� RQH� KDOI� D� SHUFHQWDJH� SRLQW� WKDQ� LQ� WKH� IRXUWK
UHIHUHQFH�SHULRG��7KH�WUHQG�LQ�WKH�VHFRQG�SHULRG�ZDV�QRW�VLJQLILFDQWO\�GLIIHUHQW
IURP�WKH�RQH�LQ�WKH�IRXUWK�SHULRG�

,Q�D�VLPSOH�UHJUHVVLRQ�RI�$*�RQ�5	',17�IRU�WKH�ZKROH�VDPSOH�WKH�UHJUHVVLRQ
FRHIILFLHQW�DSSHDUV�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW��+RZHYHU��D�ORRN�DW�WKH
UHVLGXDOV�VKRZV�WKDW�WKH�ODUJH�SURGXFWLYLW\�LQFUHDVH�RI�WKH�FRPSXWHU�LQGXVWU\�LV



��

DVVRFLDWHG�ZLWK�KLJK�5	'�LQWHQVLW\��OHDGLQJ�WR�KHWHURVFHGDVFLW\�RI�WKH�HVWLPDWHG
VLPSOH�UHJUHVVLRQ��:KHQ�WKH�HVWLPDWHG�HTXDWLRQ�LV�FRUUHFWHG�IRU�KHWHURVFHGDVFLW\
�:KLWH�FRUUHFWLRQ��WKH�UHJUHVVLRQ�FRHIILFLHQW�RI�WKH�5',17�YDULDEOH�ORVHV�VWDWLVWLFDO
VLJQLILFDQFH��DV�VKRZQ�LQ�(TXDWLRQV�����DQG�����LQ�7DEOH���

$V�LQ�WKH�SUHYLRXV�5	'�VWRFN�PRGHO��DQG�FRQVLVWHQW�ZLWK�8�6��ILQGLQJV��*ULOLFKHV�
�������WKH�FRPSXWHU�LQGXVWU\�GRPLQDWHV�WKH�UHJUHVVLRQ�UHVXOWV��:KHQ�LW�LV�H[FOXGHG
IURP� WKH� VDPSOH�� WKH� UHJUHVVLRQ� FRHIILFLHQW� RI� WKH� 5',17� YDULDEOH� EHFRPHV
VWDWLVWLFDOO\� LQVLJQLILFDQW�� ,Q� FRQWUDVW� WR� *ULOLFKHV� ������� ZKRVH� DQDO\VLV� ZDV
OLPLWHG� WR� WKH� DVVRFLDWLRQ� RI� WKH� 7)3� JURZWK� UDWH� DQG� WRWDO� LQWUDPXUDO� 5	'
LQWHQVLW\��RXU�GDWD�HQDEOHG�XV�WR�ORRN�LQWR�WKH�SURGXFWLYLW\�5	'�QH[XV�LQ�PRUH
GHSWK�E\�GLVDJJUHJDWLQJ�5	'�LQWR�LWV� WZR�FKLHI�FRPSRQHQWV��2QH�LV� WKH�5	'
DFWLYLW\� DLPLQJ� DW� WKH� SURFHVV� LQQRYDWLRQ�� WKH� RWKHU� LV� UHODWHG� WR� WKH� SURGXFW
LQQRYDWLRQ��([SUHVVLQJ�ERWK�5	'�FRPSRQHQWV�LQ�UHODWLRQ�WR�LQGXVWU\�VDOHV��WKH
YDULDEOH�PHDVXULQJ�WKH�LQWHQVLW\�RI�WKH�SURFHVV�5	'�LV�ODEHOHG�5&,17�DQG�WKH
LQWHQVLW\�RI� WKH�SURGXFW�UHODWHG�5	'�LV�5&717��$V�WKH�IROORZLQJ�UHVXOWV�ZLOO
GHPRQVWUDWH��WKLV�GLVWLQFWLRQ�LV�FUXFLDO�IRU�WKH�SURGXFWLYLW\�5	'�QH[XV�

7DEOH����7RWDO�IDFWRU�SURGXFWLYLW\�DV�D�IXQFWLRQ�RI�LQGXVWU\
V�RZQ�5	'

(T� ,QWHUFHSW '� '� 5',17 5&,17 155& 5�
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1RWH��7KH�FRPSXWHU�LQGXVWU\�QRW�LQFOXGHG�LQ�WKH�HTXDWLRQV���������DQG������(TXDWLRQ�����DOVR
LQFOXGHG�D�GXPP\�'���UHJ��FRHIILFLHQW ��������W ��������7KH�FRQILGHQFH�OHYHOV�RI�W�VWDWLVWLFV
DUH��D �����E �����F ���



��������([SHULPHQWDWLRQ�ZLWK�GXPP\�YDULDEOHV�'���'��DQG�'��VKLIWLQJ�WKH�LQWHUFHSW�IRU�WKH
UHVSHFWLYH�VXE�SHULRGV�UHODWLYH�WR�WKH�UHIHUHQFH�SHULRG���������KDV�GHPRQVWUDWHG�WKDW�RQO\�'�
DQG�'��VLJQLILFDQWO\�LPSURYH�WKH�HVWLPDWHG�HTXDWLRQ��7KH�VXP�RI�LQWHUFHSW�DQG�WKH�UHJUHVVLRQ
FRHIILFLHQW�RI�WKH�GXPP\�YDULDEOH�LV�HTXDO�WR�WKH�WUHQG�RI�DXWRQRPRXV�WHFKQRORJLFDO�FKDQJH�IRU
WKH� UHVSHFWLYH�SHULRGV��7KH� WUHQG� LQ� WKH� VHFRQG�SHULRG����������� �'��� LV� QRW� VLJQLILFDQWO\
GLIIHUHQW�IURP�WKH�WUHQG�LQ�WKH�UHIHUHQFH�SHULRG�����������DQG�WKH�GXPP\�YDULDEOH�'��ZDV
WKHUHIRUH� QRW� LQFOXGHG� LQ� IXUWKHU� UHJUHVVLRQV��+RZHYHU�� WKH� &KRZ� WHVW� IRU� WKH� HTXDOLW\� RI
UHJUHVVLRQ� FRHIILFLHQWV� RI� WKH�5&,17� IRU� WKH� VXE�SHULRGV� VKRZV� WKDW� WKH� K\SRWKHVLV� RI� WKH
HTXDOLW\�RI�WKH�UHJUHVVLRQ�FRHIILFLHQW�FDQQRW�EH�UHMHFWHG�>) �������)����FULWLFDO �����@�DQG�VORSH
GXPP\�YDULDEOHV�ZHUH�QRW�FDOOHG�IRU�

��������)LQGLQJ�WKDW�WKH�FRPSXWHU�LQGXVWU\�EHKDYHV�DV�DQ�RXWOLHU�LQ�WKH�SURGXFWLYLW\�JURZWK��5	'
LQWHQVLW\�HTXDWLRQ��*ULOLFKHV��������IRXQG�QR�VWDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�WKH�WZR
YDULDEOHV�RQFH�WKH�RXWO\LQJ�FRPSXWHU�LQGXVWU\�REVHUYDWLRQ�ZDV�H[FOXGHG�IURP�WKH�VDPSOH��6LQFH
RQO\�WKH�FRPSXWHU�LQGXVWU\
V�SURGXFWLYLW\�LQGH[�ZDV�DGMXVWHG�LQ�WKH�86�WR�WDNH�LQWR�DFFRXQW�WKH
TXDOLW\� LPSURYHPHQWV� DFKLHYHG� E\� WKH� SURGXFWV� RI� WKLV� LQGXVWU\�� *ULOLFKHV� DUJXHV� DQG
GHPRQVWUDWHV�WKDW�LI�VLPLODU�DGMXVWPHQWV�ZHUH�SHUIRUPHG�IRU�RWKHU�KLJK�WHFKQRORJ\�LQGXVWULHV�
WKH�SURGXFWLYLW\�5	'�LQWHQVLW\�UHODWLRQVKLS�ZRXOG�UHPDLQ�YDOLG��

��������6LQFH�WKH�WRWDO�5	'�LV�FORVHO\�FRUUHODWHG�ZLWK�WKH�SURGXFW�UHODWHG�5	'��WKH�UHODWLRQVKLS
EHWZHHQ�WKH�7)3�FKDQJH�DQG�WKH�SURGXFW�UHODWHG�5	'�LV�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR
DFFRUGLQJ�WR�WKH�FRQYHQWLRQDO�����SUREDELOLW\�WHVW��QRW�VKRZQ�LQ�7DEOH����

��������,�RZH�WKH�LGHD�RI�VSOLWWLQJ�WKH�VDPSOH�DFFRUGLQJ�WR�5	'�LQWHQVLW\�WR�3��0RKQHQ�

��

7KH�UHJUHVVLRQ�HVWLPDWHV�RI�$*�RQ�5&,17�DQG�GXPP\�YDULDEOHV�DUH�SUHVHQWHG�LQ
HTXDWLRQV�����DQG��������:KHQ�WKH�FRPSXWHU�LQGXVWU\�LV�H[FOXGHG�IURP�WKH�VDPSOH
LQ�HTXDWLRQ������WKH�HVWLPDWHG�UHJUHVVLRQ�FRHIILFLHQW�RI�5&,17�GURSV�VKDUSO\��EXW
WKH� DVVRFLDWLRQ�EHWZHHQ� WKH�7)3�JURZWK� UDWH� DQG� WKH� LQWHQVLW\�RI� WKH�SURFHVV�
UHODWHG�5	'�UHPDLQV�VWDWLVWLFDOO\�VLJQLILFDQW��)RU�WKH�86�PDQXIDFWXULQJ�LQGXVWULHV
GHILQHG�DW�WKH���GLJLW�OHYHO�*ULOLFKHV�IRXQG�QR�VWDWLVWLFDOO\�VLJQLILFDQW�UHODWLRQVKLS
EHWZHHQ� WKH�XQDGMXVWHG�7)3�JURZWK���DQG� WKH�5	'�LQWHQVLW\�� ,Q�FRQWUDVW��RXU
UHVXOWV�VKRZ�WKDW�SURFHVV�GLUHFWHG�5	'�LQWHQVLW\�UHPDLQV�D�VWDWLVWLFDOO\�VLJQLILFDQW
H[SODQDWLRQ�RI� WKH�7)3�JURZWK� LQ� WKH� VDPSOH�RI�&DQDGLDQ� WZR�DQG�WKUHH�GLJLW
PDQXIDFWXULQJ�LQGXVWULHV��7KH�GLIIHUHQFH�EHWZHHQ�WKH�WRWDO�5	'�LQWHQVLW\�DQG�WKH
SURFHVV�UHODWHG�5	'�LQWHQVLW\�DQG�7)3�JURZWK�LV�VKRZQ�JUDSKLFDOO\�LQ�VFDWWHU
GLDJUDPV�IRU�WKH�WZR�UHJUHVVLRQV�H[FOXGLQJ�WKH�FRPSXWHU�LQGXVWU\��)LJXUH���DQG
)LJXUH����UHVSHFWLYHO\���

7KH�PRGHO�WHVWHG�VR�IDU�DVVXPHV�WKDW�WKH�UDWH�RI�UHWXUQ�WR�5	'�LV�WKH�VDPH�IRU�DOO
LQGXVWULHV��$V�(QJODQGHU�HW�DO���������KDYH�VKRZQ��WKLV�LV�QRW�QHFHVVDULO\�WKH�FDVH�
7R�GHWHUPLQH�ZKHWKHU�WKH�UDWH�RI�UHWXUQ�YDULHV�EHWZHHQ�WHFKQRORJLFDOO\�EDFNZDUG
DQG�DGYDQFHG�LQGXVWULHV�D�GXPP\�YDULDEOH���ZDV�XVHG�WR�LGHQWLI\�LQGXVWULHV�ZLWK
5	'�VDOHV�UDWLR�LQIHULRU�WR�WKH�PHGLDQ�5	'�VDOHV�IRU�DOO�LQGXVWULHV�LQ�WKH�JLYHQ



��������155&�LV�D�GXPP\�YDULDEOH�WKDW�LV�HTXDO�WR���[�5&,17�LI�WKH�5	'�LQWHQVLW\�RI�WKH�LQGXVWU\
LV�LQIHULRU�WR�WKH�PHGLDQ�5	'�LQWHQVLW\�IRU�WKH�JLYHQ�SHULRG��DQG�]HUR�RWKHUZLVH�

��

SHULRG��([SHULPHQWLQJ�ZLWK�WKH�GXPP\�YDULDEOH�UHYHDOHG�WKDW�WKH�LQWHUFHSW��L�H�
WKH�DXWRQRPRXV�UDWH�RI�7)3�JURZWK�LV�QRW�VLJQLILFDQWO\�GLIIHUHQW�IRU�LQGXVWULHV�ZLWK
ORZ�5	'�LQWHQVLW\��7KH�UDWH�RI�UHWXUQ�WR�SURFHVV��UHODWHG�5	'�LQ�WKHVH�LQGXVWULHV
LV��KRZHYHU��QHJDWLYH��DV�LQGLFDWHG�E\�WKH�VXP�RI�WKH�UHJUHVVLRQ�FRHIILFLHQWV�RI
5&,17�DQG�155&�HVWLPDWHG�LQ�HTXDWLRQ�����DQG��������7KXV�WKH�SURFHVV�5	'�LV
DVVRFLDWHG�SRVLWLYHO\�ZLWK�7)3�JURZWK�RQO\�LQGXVWULHV�ZLWK�KLJKHU�WKDQ�PHGLDQ
5	'�LQWHQVLW\�

)LJXUH��

73)��DV�D�IXQFWLRQ�RI�5',17����FRPSXWHU�LQG��H[FOXGHG�



��������7KH�FRUUHODWLRQ�PDWUL[�IRU�WKH�LQGHSHQGHQW�YDULDEOHV�IRU�DOO����REVHUYDWLRQV�LV�

5&,17 &$8, )85, 8865,

&$8, ��� ����

)85, ���� ��� ����

8865, ���� ��� ��� ����
�
�,�KDYH�DOVR�WULHG�WR�LGHQWLI\�ZLWK�GXPP\�YDULDEOHV�LQGXVWULHV�XVLQJ�LQWHQVLYHO\�LQWHU�LQGXVWU\�DQG
LQWHUQDWLRQDO�VSLOORYHUV�EXW�LW�GLG�QRW�VROYH�WKH�PXOWLFROOLQHDULW\�SUREOHP�

��

)LJXUH��
73)��DV�D�IXQFWLRQ�RI�5&,17���FRPSXWHU�LQG��H[FOXGHG�

���7KH�HIIHFW�RI�VSLOORYHU�YDULDEOHV�RQ�SURGXFWLYLW\�JURZWK

$Q�DWWHPSW�WR�HVWLPDWH�WKH�FRPSOHWH�PRGHO��HTXDWLRQ�����LQFOXGLQJ�DOO�WKUHH�VRXUFHV
RI� SURGXFWLYH� NQRZOHGJH�� DQG� HTXDWLRQ� ����� L�H� RZQ� SURFHVV� 5	'�� 5&,17�
GRPHVWLF� DQG� IRUHLJQ�5	'� VSLOORYHUV� &$8,� DQG� )85,� UHVSHFWLYHO\�� UDQ� LQWR
PXOWLFROOLQHDULW\�SUREOHPV�ZKHQ�DOO� WKUHH�YDULDEOHV�ZHUH� LQFOXGHG�DW� WKH� VDPH
WLPH����,QGHHG��LQGXVWULHV�ZLWK�KLJK�5&,17�DOVR�XVH�LPSRUWDQW�DPRXQW�RI�5	'



��������6LQFH�WKH�5	'�LQWHQVLW\�LV�H[SUHVVHG�LQ�WKH�SUHVHQW�SDSHU�ZLWK�UHVSHFW�WR�VDOHV�UDWKHU�WKDQ
ZLWK�UHVSHFW�WR�LQGXVWU\
V�YDOXH�DGGHG��DQ�H[DFW�FRPSDULVRQ�ZLWK�UHVXOWV�EDVHG�RQ�5	'�9$�LV
QRW�SRVVLEOH�

��

H[HFXWHG�LQ�RWKHU�&DQDGLDQ�LQGXVWULHV��&$8,��DQG�WKH�ODWWHU� LV�FRUUHODWHG�ZLWK
LPSRUWHG�5	'�IURP�DEURDG�)85,��6LPSOH�UHJUHVVLRQV�RI�SURGXFWLYLW\�JURZWK�RQ
HDFK�LQGLYLGXDO�VRXUFH�RI�5	'�DUH�ELDVHG�GXH�WR�D�VSHFLILFDWLRQ�HUURU�EXW�WKH\
KDYH� WKH� PHULW� RI� VKRZLQJ� WKDW� WKH� 7)3� JURZWK� LV� DVVRFLDWHG� QRW� RQO\� ZLWK
LQGXVWU\
V�RZQ�UHVHDUFK�LQWHQVLW\�EXW�DOVR�ZLWK�WKH�LQWHQVLW\�RI�&DQDGLDQ�LQWHU�
LQGXVWU\� VSLOORYHUV�� &$8,�� +RZHYHU�� QR� VLJQLILFDQW� UHODWLRQVKLS� ZDV� IRXQG
EHWZHHQ�WKH�SURGXFWLYLW\�JURZWK�DQG�WKH�5	'��LPSRUWHG��IURP�DEURDG��)85,�
�DQG�LWV�DOWHUQDWLYH�YDULDQWV���$Q�H[DPLQDWLRQ�RI�UHVLGXDOV�VXJJHVWV��KRZHYHU��WKDW
WKH�FRPSXWHU�DQG�DHURVSDFH�LQGXVWULHV�DUH�DJDLQ�VWDWLVWLFDO�RXWOLHUV��%RWK�DUH�WKH
ODUJHVW�FRQVXPHUV�RI��LPSRUWHG��5	'�DQG�VLQFH�WKH�FRPSXWHU�LQGXVWU\�KDG�WKH
IDVWHVW�JURZWK�RI�7)3�DQG�WKH�DHURVSDFH�LQGXVWU\�RQH�RI�WKH�VORZHU�RQHV��WKHLU
MRLQW� SUHVHQFH� GHVWUR\V� WKH� VWDWLVWLFDO� DVVRFLDWLRQ��:KHQ� RQO\� RQH� RI� WKHP� LV
LQFOXGHG��LW�UHVXOWV�HLWKHU�LQ�D�SRVLWLYH�RU�D�QHJDWLYH�ELDV��VR�ERWK�ZHUH�H[FOXGHG
DQG�WKH�HTXDWLRQV�UHHVWLPDWHG��(T���WR�(T����LQ�7DEOH����

5HJUHVVLRQ�UHVXOWV�VKRZ�WKDW�WKH�SURGXFWLYLW\�LV�DIIHFWHG�QRW�RQO\�E\�5	'�H[HFXWHG
LQ�RWKHU�&DQDGLDQ�LQGXVWULHV��&$8,��EXW�WKLV�WLPH�WKH�5	'�LPSRUWHG�IURP�DEURDG�
)85,��LV�DOVR�D�VLJQLILFDQW�VRXUFH�RI�SURGXFWLYLW\�FKDQJH��7KH�MRLQW�SUHVHQFH�RI
RZQ�SURFHVV�5	'�LQWHQVLW\�DQG�HDFK�VSLOORYHU�VRXUFH��(T���DQG�(T����UHGXFHV�WKH
VL]H�RI�WKH�UHJUHVVLRQ�FRHIILFLHQWV�DQG�WKHLU�VWDWLVWLFDO�VLJQLILFDQFH��EXW�WKH�UHVXOWV
SUHVHQW� VWDWLVWLFDOO\� VLJQLILFDQW�HYLGHQFH� WKDW�DOO� WKUHH�VRXUFHV�RI� VSLOORYHUV�DUH
SRVLWLYHO\� DVVRFLDWHG� ZLWK� WKH� UDWH� RI� SURGXFWLYLW\� FKDQJH�� :KHQ� DOO� WKUHH
LQGHSHQGHQW� YDULDEOHV� DUH� LQFOXGHG� LQ� WKH� HTXDWLRQ� �(T����� WKH� VWDWLVWLFDO
VLJQLILFDQFH� IDOOV� RZLQJ� WR� PXOWLFROOLQHDULW\� EXW� WKH� VL]H� RI� WKH� UHJUHVVLRQ
FRHIILFLHQWV�UHPDLQV�FRPSDUDEOH�ZLWK�HVWLPDWHV�LQ�WKH�SUHYLRXV�VLPSOH�UHJUHVVLRQV�
7KH\�VXJJHVW�WKDW�WKH�PDUJLQDO�SURGXFW��ZLWK�UHVSHFW�WR�VDOHV�UDWKHU�WKDQ�WR�YDOXH
DGGHG��RI�LQGXVWU\
V�RZQ�H[SHQGLWXUHV�IRU�SURFHVV�5	'�LV�PRUH�WKDQ�WZLFH�DV
ODUJH�DV�WKH�PDUJLQDO�SURGXFW�RI�LQWHU�LQGXVWU\�VSLOORYHUV��7KH�ODWWHU�LV�DJDLQ�WZLFH
DV�ODUJH�DV�WKH�HIIHFW�RI�VSLOORYHUV�LPSRUWHG�IURP�DEURDG��7KH�VL]H�RI�DOO�WKUHH
HVWLPDWHG�FRHIILFLHQWV�LV�PXFK�ORZHU�WKDQ�IRUPHU�HVWLPDWHV�IRU�WKH�86�DQG�IRU
&DQDGD����6XUSULVLQJO\��LQ�FRQWUDVW�WR�UHVXOWV�RI�RWKHU�UHVHDUFKHUV��LQFOXGLQJ�WKRVH
RI�WKH�SUHVHQW�DXWKRU��WKH�LQIOXHQFH�RI�LQWHU�LQGXVWU\�VSLOORYHUV�LV�ORZHU�WKDQ�WKH
HIIHFW�RI�LQGXVWU\
V�RZQ�5	'��,QWHUQDWLRQDO�VSLOORYHUV�KDYH�DQ�HYHQ�ORZHU�LPSDFW
RQ�WKH�7)3�JURZWK��(YHQ�UHJUHVVLQJ�$*�GLUHFWO\�RQ�WKH�5	'�LQWHQVLW\�RI�WKH�8�6�
LQGXVWULHV��8865,��(T�����UHVXOWV�LQ�D�UHJUHVVLRQ�FRHIILFLHQW�VLPLODU�WR�WKH�RQH�RI
WKH�)85,�YDULDEOH��EXW�VWDWLVWLFDOO\�OHVV�VLJQLILFDQW�



��������7KH�2(&'�DUWLFOH�VKRZV�RQO\�WKH�LQWHQVLW\�RI�WRWDO�5	'�XVHG�E\�HDFK�LQGXVWU\��,W�LV�WKH
VXP�RI�LQGXVWU\
V�RZQ�GLUHFW�5	'�H[SHQGLWXUHV�SOXV�WKH��LPSRUWHG��5	'�IORZV�SURSRUWLRQDO

��

7DEOH��� 7RWDO�IDFWRU�SURGXFWLYLW\�DV�D�IXQFWLRQ�RI�LQGXVWU\
V�GLUHFW�DQG�LQGLUHFW
5	'����������

(T� &RQVW� '� '� 5&,17 &$8, )85, 8865, 5�DGM Q
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1RWH��(TXDWLRQV�����WR�����GR�QRW�LQFOXGH�WKH�FRPSXWHU�DQG�DHURVSDFH�LQGXVWULHV�
7KH�FRQILGHQFH�OHYHOV�RI�W�VWDWLVWLFV�DUH��D �����E �����F ���

,QFOXGLQJ�RWKHU�H[SODQDWRU\�YDULDEOHV�LQ�UHJUHVVLRQ�VXFK�DV�WKH�VFDOH�HODVWLFLW\��;��
RU�WKH�VKDUH�RI�IRUHLJQ�RZQHUVKLS�;���LQVWHDG�RI�)85,�DQG�LQ�DGGLWLRQ�WR�LW��GLG
QRW�JLYH�JRRG�UHVXOWV�DQG� WKH�FRHIILFLHQWV�DUH�QRW�SUHVHQWHG� LQ�7DEOH����8VLQJ
YDULRXV�FRPELQDWLRQV�RI�VSLOORYHU�YDULDEOHV�GLG�QRW�OHDG�WR�UHVXOWV�ZRUWK�UHSRUWLQJ
HLWKHU��7KH�VDPH�LV�WUXH�IRU�DQ�DOWHUQDWLYH�SUR[\�RI�IRUHLJQ�VSLOORYHUV�UHSUHVHQWHG
E\�WKH�IRUHLJQ�FRQWURO�ZHLJKWHG�86�5	'�LQWHQVLW\��QRW�SUHVHQWHG�LQ�WKH�7DEOH��

7KH�GLVWLQFWLYH�IHDWXUH�RI�WKH�SUHVHQW�DSSURDFK�LV�WKH�XVH�RI�SDWHQW�ZHLJKWHG�5	'
IORZV�WR�FRQVWUXFW�SUR[\�YDULDEOHV�IRU�ERWK�GRPHVWLF�DQG�IRUHLJQ�5	'�VSLOORYHUV�
+RZ�ZRXOG�WKH�SUHVHQW�UHVXOWV�FRPSDUH�ZLWK�WKRVH�XVLQJ�WKH�LQSXW�RXWSXW�IORZV�RI
JRRGV�DQG�VHUYLFHV�IRU�FRQVWUXFWLRQ�RI�LQWHU�LQGXVWU\�DQG�LQWHU�FRXQWU\�WHFKQRORJ\
IORZV"�7KH�DYDLODEOH�GDWD�IURP�WKH�2(&'�HQDEOHG�XV�WR�SHUIRUP�RQO\�D�SDUWLDO
WHVW����7KH�7)3�JURZWK�UDWH�IRU���������SHULRG�ZDV�UHJUHVVHG�RQ�WKH�WRWDO��XVHG



WR� LQWHULQGXVWU\� SXUFKDVHV� RI� JRRGV� DQG� VHUYLFHV� IURP�&DQDGD� DQG� IURP� DEURDG�� WKH� ODWWHU
ZHLJKWHG�E\�LPSRUWV�RI�WKH�KLJK�WHFKQRORJ\�LQSXWV�DQG�FDSLWDO�JRRGV��

��������7KH�ILVFDO�FRVW�RI�WD[�H[HPSWLRQV�UHODWHG�WR�5	'�LV�QRW�LQFOXGHG�LQ�WKH�DQDO\VLV�

��������7KH�6WDWLVWLFV�&DQDGD�GDWD�RQ�IHGHUDO�5	'�JUDQWV�ZHUH��IRU�VRPH�\HDUV��QRW�DYDLODEOH�DW
DOO�RU�ZHUH�DJJUHJDWHG�WR�SUHVHUYH�WKH�FRQILGHQWLDOLW\�RI�UHSRUWLQJ�FRPSDQLHV��2Q�WKH�RWKHU�KDQG�
WKH�GDWD�IRU�VHYHUDO�KLJK�WHFK�LQGXVWULHV�ZHUH�QRW�FROOHFWHG�EHIRUH�������KHQFH�WKH�GDWD�VHW�LV�QRW
FRPSOHWH�IRU�WKLV�SHULRG�DQG�LQ�D�IHZ�FDVHV�WKH�JUDQWV�WR�LQGXVWULHV�ZHUH�HVWLPDWHG�IURP�D�PRUH
DJJUHJDWHG�ILJXUH��WKH�GHVFULSWLRQ�RI�GDWD�DGMXVWPHQWV�LV�DYDLODEOH�RQ�UHTXHVW�

��

5	'��LQWHQVLW\�LQ������FRPSXWHG�E\�WKH�2(&'��72(&'���DQG�DOWHUQDWLYHO\�RQ
786('�FRPSXWHG�DFFRUGLQJ�WR�RXU�GHILQLWLRQ��%RWK�UHVXOWV�DUH�FRPSDUDEOH�ZKHQ
WKH� WZR� RXWOLHUV� �WKH� FRPSXWHU� DQG� DHURVSDFH� LQGXVWULHV�� DUH� LQFOXGHG� LQ� WKH
VDPSOH��:KHQ�WKH\�DUH�H[FOXGHG��WKH�UHJUHVVLRQV�EHFRPH�VWDWLVWLFDOO\�LQVLJQLILFDQW�
WKH�UHJUHVVLRQ�FRHIILFLHQW�RI�786('�EHLQJ�VLJQLILFDQW�RQO\�DW�WKH������DQG�WKH
VWDWLVWLFDO�VLJQLILFDQFH�RI�WKH�FRHIILFLHQW�RI�WKH�72(&'���IDOOLQJ�WR������6LQFH�WKH
2(&'�GLG�QRW�SUHVHQW�VHSDUDWHO\�WKH�LQWHUQDWLRQDO�FRPSRQHQW�RI�LPSRUWHG�5	'
LQWHQVLW\��IXUWKHU�FRPSDULVRQ�ZDV�QRW�SRVVLEOH�

�����$UH�IHGHUDO�VXEVLGLHV�WR�5	'�LPSURYLQJ�SURGXFWLYLW\"
7KH�)HGHUDO�*RYHUQPHQW�GLVEXUVHG�����PLOOLRQ�GROODUV� LQ�YDULRXV�VXEVLGLHV� WR
5	'�DFWLYLWLHV�RI�SULYDWH�LQGXVWULDO�HQWHUSULVHV�LQ���������3UHYLRXV�VWXGLHV�VXJJHVW
WKDW�QHLWKHU�LQ�&DQDGD��+DQHO��������3RROH�DQG�%HUQDUG���������QRU�LQ�WKH�8QLWHG
6WDWHV��/LFKWHQEHUJ��������ZDV�LW�SRVVLEOH�WR�HVWDEOLVK�D�SRVLWLYH�DVVRFLDWLRQ�RI
GLUHFW� 5	'� VXEVLGLHV� DQG� SURGXFWLYLW\� JURZWK�� 7R� WHVW� WKH� K\SRWKHVLV� RI� QR
DVVRFLDWLRQ�EHWZHHQ�WKH�IHGHUDO�5	'�VXEVLGLHV�DQG�7)3�JURZWK�LQ�PDQXIDFWXULQJ
LQGXVWULHV�RQ�WKH�SUHVHQW�GDWD��WKH�WRWDO�LQWUDPXUDO�5	'�H[SHQGLWXUHV�ZHUH�VSOLW
LQWR�WZR�SDUWV��7KH�SULYDWHO\�ILQDQFHG�5	'�DQG�WKH�5	'�ILQDQFHG�E\�IHGHUDO
JUDQWV�ZHUH�ERWK� H[SUHVVHG� UHODWLYH� WR� WKH� LQGXVWU\
V� VDOHV� DV�35,9�DQG�)('
UHVSHFWLYHO\��6LQFH�WKH�IHGHUDO�JUDQWV�WR�5	'�GR�QRW�LGHQWLI\�ZKHWKHU�WKH\�ZHUH
XVHG�IRU�SURFHVV�RU�SURGXFW�LQQRYDWLRQ��LW�ZDV�QRW�SRVVLEOH�WR�WHVW�WKLV�GLPHQVLRQ
RQ�WKH�SUHVHQW�GDWD���



��

7DEOH��� 7RWDO�IDFWRU�SURGXFWLYLW\�JURZWK�DV�D�IXQFWLRQ�RI�IHGHUDO�5	'�JUDQWV

(T� 3HULRG &RQVW� �'� �'� 35,9 )(' 5&,17 5�
DGM Q
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1RWH��7KH�DHURVSDFH�DQG�FRPSXWHU�LQGXVWULHV�H[FOXGHG�IURP�WKH�VDPSOH�IRU�HTXDWLRQ����������DQG
�����7KH�DHURVSDFH�LQGXVWU\�LV�H[FOXGHG�IURP�WKH�VDPSOH�IRU�HTXDWLRQ�����

7KH�UHJUHVVLRQV�JHQHUDOO\�FRQILUP�WKH�FRQFOXVLRQV�RI�WKH�SUHYLRXV�VWXGLHV��,W�LV�QRW
SRVVLEOH�WR�UHMHFW�WKH�K\SRWKHVLV�WKDW�WKH�LQWHU�LQGXVWU\�GLVWULEXWLRQ�RI�IHGHUDO�5	'
JUDQWV�LV�QRW�DVVRFLDWHG�ZLWK�LPSURYHPHQWV�LQ�WRWDO�IDFWRU�SURGXFWLYLW\��,Q�IDFW�
ZKHQ�DOO�LQGXVWULHV�DUH�LQFOXGHG�LQ�WKH�VDPSOH���VHH�(TXDWLRQ�����IRU�WKH�ZKROH
SHULRG�����������DQG�(TXDWLRQ� ���� IRU� WKH�����������SHULRG� LQ�7DEOH����� WKH
FRQFOXVLRQ�LV�HYHQ�PRUH�GLVFRXUDJLQJ�IRU�WD[SD\HUV��IHGHUDO�5	'�JUDQWV�DSSSHDU
EH�FRUUHODWHG�QHJDWLYHO\�ZLWK�SURGXFWLYLW\�LPSURYHPHQWV�ZKHQ�WKH�ODUJHVW�UHFLSLHQW
RI�IHGHUDO�5	'�VXEVLGLHV��WKH�DHURVSDFH�LQGXVWU\��LV�LQFOXGHG�LQ�WKH�VDPSOH��,W
UHVXOWV� LQ�D� VWDWLVWLFDOO\� VLJQLILFDQW�QHJDWLYH� UHJUHVVLRQ�FRHIILFLHQW� IRU� WKH�)('
YDULDEOH��ZKLOH�WKH�UHJUHVVLRQ�FRHIILFLHQW�RI�SULYDWH�5	'�H[SHQGLWXUHV�UHPDLQV
SRVLWLYH� DQG� VLJQLILFDQW� �RQH� WDLO� WHVWV��� 6LQFH� WKH� VDPSOH� GRHV� QRW� FRYHU� DOO
LQGXVWULHV�LQ�WKH�����������SHULRG�DQG�WKH�IHGHUDO�JUDQW�SROLFLHV�RI�VXFK�D�GLVWDQW
SDVW�DUH�WRGD\�RI�DFDGHPLF�LQWHUHVW�RQO\��WKH�UHVW�RI�WKH�UHJUHVVLRQV�ZHUH�UXQ�RQ
WKH�VHFRQG��PRUH�FRPSOHWH�KDOI�RI�WKH�VDPSOH�FRYHULQJ�WKH�WZR�UHFHQW�SHULRGV
����������DQG������������,I�DQ\WKLQJ��WKH�UHVXOWV�UHMHFW�HYHQ�PRUH�SHUVXDVLYHO\
WKH�K\SRWKHVLV�RI�D�SRVLWLYH�DVVRFLDWLRQ�EHWZHHQ�WKH�GLVWULEXWLRQ�RI�IHGHUDO�JUDQWV
DQG�7)3�JURZWK��

+RZHYHU�� DV� EHIRUH�� WKH� UHVXOWV� DUH� KHDYLO\� LQIOXHQFHG� E\� WKH� WZR� VWDWLVWLFDO
RXWOLHUV��WKH�FRPSXWHU�LQGXVWU\�RQ�WKH�SRVLWLYH�VLGH�DQG�WKH�DLUFUDIW�LQGXVWU\�RQ�WKH
QHJDWLYH�VLGH��$QRWKHU�SUREOHP�LV�WKH�KLJK�PXOWLFROOLQHDULW\�EHWZHHQ�WKH�)('�DQG



��������,�DP�DZDUH�WKDW�E\�UHSODFLQJ�YDULDEOH�35,9�E\�5&,17��U �����,�FRPPLW�D�VSHFLILFDWLRQ
HUURU�VLQFH�5&,17�FRQWDLQV�DQ�XQNQRZQ�IHGHUDOO\�VXEVLGL]HG�FRPSRQHQW�ZKLFK�OHDGV�WR�GRXEOH
FRXQWLQJ��+RZHYHU��WKLV�VSHFLILFDWLRQ�HUURU�LV�OLNHO\�WR�EH�VPDOOHU�WKDQ�WKH�HIIHFWV�RI�D�VWURQJ
PXOWLFROOLQHDULW\�EHWZHHQ�35,9�DQG�)('�YDULDEOHV��U �����IRU�WKH�VDPSOH���������DQG��U ����
IRU�WKH�ODWWHU�KDOI�RI�WKH�SHULRG����������+RZHYHU��WKH�IHGHUDO�JUDQWV�DUH�QRW�GLVWULEXWHG�WR
LQGXVWULHV�ZLWK�VWURQJ�SURFHVV�UHODWHG�5	'��7KH�FRUUHODWLRQ�EHWZHHQ�)('�DQG�5&,17�LQ������
���ZDV�QLO��U ���������6LQFH�RQO\�SURFHVV�UHODWHG�5	'�LQWHQVLW\��5&,17��LV�FRUUHODWHG�ZLWK
SURGXFWLYLW\�JURZWK��WKH�IHGHUDO�VXEVLGLHV�GR�QRW�DSSHDU�WR�EH�DVVRFLDWHG�ZLWK�7)3�LPSURYHPHQW�
$�FORVHU� ORRN�DW� WKH�GDWD�ZRXOG�YHU\� OLNHO\� UHYHDO� WKDW� WKH�GHIHQVH�UHODWHG�5	'�JUDQWV� �WR
DHURVSDFH��DYLRQLFV�DQG�HOHFWURQLFV�HWF���DUH�WKH�FXOSULWV���3RRO�DQG�%HUQDUG��������

��������7)3�GHFUHDVHG�LQ�HLJKW�RXW�RI����LQGXVWULHV�IURP������WR�������LQ�ILYH�LQGXVWULHV�IURP
�����WR�������LQ�HOHYHQ�LQGXVWULHV�IURP������WR������DQG�LQ�IRXU�LQGXVWULHV�LQ�WKH�LQLWLDO������
�����SHULRG�

��

35,9� YDULDEOHV� DQG� DOVR� EHWZHHQ� )('� DQG� VSLOORYHU� SUR[\� YDULDEOHV� )85,�
586('�DQG�786('��ZKLFK��IRU�WKLV�UHDVRQ��ZHUH�H[FOXGHG�IURP�WKH�WHVWV��:KHQ
WKH�WZR�RXWOLHUV�DUH�H[FOXGHG�IURP�WKH�VDPSOH��WKH�UHJUHVVLRQ�FRHIILFLHQWV�RI�ERWK
35,9�DQG�)('�YDULDEOHV� EHFRPH� VWDWLVWLFDOO\� LQVLJQLILFDQW� DQG� WKH� FRUUHODWLRQ
GLVDSSHDUV��6LQFH�WKH�DHURVSDFH�LQGXVWU\�UHFHLYHG�WKH�PDMRU�VKDUH�RI�IHGHUDO�JUDQWV
DQG�WKH�FRPSXWHU�LQGXVWU\�PXFK�OHVV��RQH�LV�WHPSWHG�WR�FRQFOXGH�WKDW�WKH�HYLGHQFH
VKRXOG�EH�EDVHG�RQ�UHVXOWV�IRU�WKH�WRWDO�VDPSOH�DQG�LQ�WKLV�FDVH�LW�LV�QRW�SRVVLEOH�WR
FODLP� WKDW� WKH� GLVWULEXWLRQ� RI� IHGHUDO� VXEVLGLHV� LV� DVVRFLDWHG� ZLWK� SRVLWLYH
SURGXFWLYLW\�JURZWK��,Q�D�SXUHO\�VWDWLVWLFDO�YLHZ�RI�WKLQJV��WKH�UHVXOWV�VXJJHVW�WKDW
ZKHQ�REVHUYDWLRQV�RI�ERWK�RXWO\LQJ�LQGXVWULHV�DUH�H[FOXGHG��QHLWKHU�WKH�SULYDWH�QRU
WKH� IHGHUDOO\�IXQGHG� 5	'� H[SHQGLWXUHV� ZHUH� FRUUHODWHG� ZLWK� 7)3� JURZWK�
+RZHYHU��ZKHQ�WKH�SULYDWHO\�ILQDQFHG�5	'�35,9�LV�UHSODFHG�LQ�WKH�HTXDWLRQ����
E\� WKH� SURFHVV�UHODWHG� 5	'�5&,17�� WKH� ODWWHU� YDULDEOH� UHPDLQV� SRVLWLYH� DQG
VWDWLVWLFDOO\�VLJQLILFDQW�DQG�)('�UHPDLQV�QHJDWLYH�DQG�ZHDNO\�VLJQLILFDQW�HYHQ�IRU
WKH�VDPSOH�H[FOXGLQJ�WKH�RXWOLHUV����7KXV�WKH�SUHVHQW�GDWD�GR�QRW�SURYLGH�HYLGHQFH
WKDW�LQGXVWULHV�WKDW�EHQHILWHG�IURP�IHGHUDO�JUDQWV�ZHUH�PRUH�SURGXFWLYH�WKDQ�WKRVH
WKDW�GLG�QRW��,I�DQ\WKLQJ�� WKH�UHVXOWV�VXJJHVW� WKDW� WKH�OHVV�SURGXFWLYH�LQGXVWULHV
EHQHILWHG�PRUH�IURP�IHGHUDO�5	'�VXSSRUW�

���'LVFXVVLRQ�DQG�FRQFOXVLRQ

7KH�WKHRUHWLFDO�PRGHO�DVVXPHV�LPSOLFLWO\�WKDW�SURGXFWLYLW\�KDV�EHHQ�JURZLQJ�RYHU
WLPH�DQG�LWV�LQFUHDVH�LV�PDLQO\�D�IXQFWLRQ�RI�DGYDQFLQJ�SURGXFWLYH�NQRZOHGJH��$V
ZH�KDYH�VHHQ��KRZHYHU��WKH�PHDVXUHG�WRWDO�IDFWRU�SURGXFWLYLW\�RI�PDQ\�&DQDGLDQ
PDQXIDFWXULQJ� LQGXVWULHV� GHFUHDVHG���� 7KH� WUHQG� RI� SURGXFWLYLW\� JURZWK� �WKH
LQWHUFHSW�LQ�WKH�HVWLPDWHG�HTXDWLRQ��ZDV�PRVWO\�QHJDWLYH�LQ�WKH���������DQG������



��������&RQVLGHU��IRU�H[DPSOH��WKH�LPSDFW�RI�GHFRPSRVLQJ�WKH�FRPSXWHU�LQGXVWU\�LQWR�VHYHUDO�VXE�
EUDQFKHV�� ,QVWHDG� RI� REVHUYLQJ� D� VWDWLVWLFDO� RXWOLHU�� WKHUH� ZRXOG� EH� D� JURXS� RI� LQGXVWULHV
GLVSOD\LQJ�D�VWURQJHU�DQG�PRUH�VLJQLILFDQW�5	'�SURGXFWLYLW\�UHODWLRQVKLS�

��

����� SHULRGV�� )OXFWXDWLRQV� DQG� WKH� VKRUW�WHUP� HYROXWLRQ� RI� FRQYHQWLRQDOO\
PHDVXUHG�WRWDO�IDFWRU�SURGXFWLYLW\�PD\�KDYH�OLWWOH�WR�GR�ZLWK�LQQRYDWLRQ�VKLIWLQJ�WKH
SURGXFWLRQ�SRVVLELOLW\�IURQWLHU�DVVXPHG�LQ�WKH�PRGHO��)URP�WKH�WKHRUHWLFDO�SRLQW
RI�YLHZ��VHYHUDO�K\SRWKHVHV�XQGHUO\LQJ�RXU�DSSURDFK�PD\�EH�LQDFFXUDWH��7KH�JURVV
RXWSXW�SURGXFWLRQ�IXQFWLRQ�LV�LQ�UHDOLW\�QRW�VHSDUDEOH�DV�DVVXPHG�LQ�WKH�PRGHO�
FRPSOHPHQWDULW\�EHWZHHQ�SULPDU\� LQSXWV� DQG�5	'�H[LVWV� DQG� WKH� FRPPHUFLDO
VXFFHVV� RU� IDLOXUH� RI� DQ� LQQRYDWLRQ� RIWHQ� GHSHQG� RQ� WKH� DYDLODELOLW\� RI
FRPSOHPHQWDU\�DVVHWV��)DFWRUV�PD\�QRW�EH�SDLG�WKHLU�PDUJLQDO�SURGXFW��DQG�IDFWRU
DGMXVWPHQW� LV�XQOLNHO\�WR�EH�LQVWDQWDQHRXV�DQG�SHUIHFW��%HUQVWHLQ�DQG�0RKQHQ�
�������

7KHUH�LV�DOVR�WKH�WRWDO�IDFWRU�SURGXFWLYLW\�PHDVXUHPHQW�SUREOHP�GLVFXVVHG�LQ�GHWDLO
E\�*ULOLFKHV��������DQG�VRPH�VSHFLILFDOO\�&DQDGLDQ�DVSHFWV�E\�6KDUSH��������
3ULFH�LQGLFHV��ZLWK�WKH�H[FHSWLRQ�RI�WKH�FRPSXWHU�LQGXVWU\�SULFH�LQGH[��DUH�QRW
DGMXVWHG� IRU� TXDOLW\� FKDQJHV�� KHQFH� WKH� 7)3� LQGH[� LV� QHFHVVDULO\� ELDVHG�� $V
*ULOLFKHV� �������KDV� VKRZQ�� LI� WKH�SULFH� LQGLFHV�RI�RWKHU�KLJK� LQGXVWULHV�ZHUH
DGMXVWHG�IRU�WKH�TXDOLW\�LPSURYHPHQWV��WKH�7)3��5	'�UHODWLRQVKLS�ZRXOG�SUREDEO\
EH�VWURQJHU��ERWK�DV�UHJDUGV�LWV�LPSRUWDQFH�DQG�LWV�VWDWLVWLFDO�VLJQLILFDQFH�

,QGXVWULDO�FODVVLILFDWLRQ�KDV�DOVR�DQ�LPSRUWDQW�LPSDFW�RQ�WKH�VWDWLVWLFDO�WHVWV����$V
LQGLFDWHG�E\�WKH�JHQHUDOO\�SRRUHU�UHVXOWV�RI�WKH�5	'�VWRFN�VSHFLILFDWLRQ�WKDQ�WKH
5	'�LQWHQVLW\�VSHFLILFDWLRQ��WKH�K\SRWKHVLV�RI�D�FRPPRQ�RXWSXW�HODVWLFLW\�RI�5	'
IRU�DOO�LQGXVWULHV�LV�OHVV�UHDOLVWLF�WKDQ�WKDW�RI�D�FRPPRQ�UDWH�RI�UHWXUQ�RQ�5	'�
:KHQ�WKH�VDPSOH�RI�LQGXVWULHV�LV�VSOLW�LQWR�KLJK�DQG�ORZ�5	'�LQWHQVLW\��WKH�UDWHV
RI�UHWXUQ�WR�SURFHVV�5	'�DUH�SRVLWLYH�IRU�WKH�IRUPHU�JURXS�RQO\��$V�H[FHSWLRQDO
EHKDYLRXU�RI�WKH�FRPSXWHU�LQGXVWU\�LQGLFDWHV��LW�LV�OLNHO\�WKDW�DW�D�OHVV�DJJUHJDWHG
OHYHO��RQH�FRXOG�DOVR�ILQG�VLJQLILFDQW�LQWHU�LQGXVWU\�GLIIHUHQFHV�LQ�WKH�UDWH�RI�UHWXUQ
WR�5	'��DFFRPSDQLHG�E\�GLIIHUHQFHV�LQ�WKH�JHVWDWLRQ�ODJV�ERWK�IRU�WKH�GLUHFW�DQG
LQGLUHFW�5	'��

7KH� GHFOLQLQJ� SURGXFWLYLW\� REVHUYHG� LQ�PDQ\� LQGXVWULHV� IURP������ WR� ����� LV
GLIILFXOW� WR� UHFRQFLOH� ZLWK� LQFUHDVLQJ�5	'� HIIRUW��2EYLRXVO\� RWKHU� IRUFHV� DUH
LQYROYHG��7KH�JURZLQJ�FRPSHWLWLYH�SUHVVXUH�PDNHV�DSSURSULDWLRQ�RI�5	'�UHVXOWV
LQFUHDVLQJO\�GLIILFXOW��HVSHFLDOO\�LQ�WKH�FDVH�RI�QHZ�DQG�LPSURYHG�SURGXFWV��WKHLU
SULFHV�GR�QRW�UHIOHFW�TXDOLW\�LPSURYHPHQWV��,QQRYDWLRQ�UHQWV�DUH�CFRPSHWHG�DZD\

E\�LPLWDWRUV�DQG�E\�DQ�HYHU�LQFUHDVLQJ�DUULYDO�RI�QHZ�SURGXFWV��7KLV�LV�SUREDEO\



��������7KH�QHJDWLYH�VLJQ�RI�WKH�*&8��YDULDEOH�LV�LQ�SDUW�GXH�WR�PXOWLFROOLQHDULW\�EHWZHHQ�WKH
*&76��DQG�*&8��YDULDEOHV���U ������$�VLPSOH�UHJUHVVLRQ�RI�WKH�7)3��RQ�*&8��UHVXOWV
LQ�D�VWDWLVWLFDOO\�LQVLJQLILFDQW�QHJDWLYH�FRUUHODWLRQ�

��

WKH�PDLQ�UHDVRQ�ZK\�WKH�SURGXFW�UHODWHG�5	'�LV�OHVV�FRUUHODWHG�ZLWK�7)3�WKDQ�WKH
SURFHVV� 5	'�� D� ILQGLQJ� DOVR� UHSRUWHG� E\� 6FKHUHU� ������� DQG� *ULOLFKHV� 	
/LFKWHQEHUJ���������5	'�DLPHG�DW�VDWLVI\LQJ�HFRORJLFDO�DQG�RWKHU�JRYHUQPHQW
UHJXODWLRQV�LV�XQOLNHO\�WR�VKRZ�XS�LQ�LQFUHDVHG�FRQYHQWLRQDOO\�PHDVXUHG�7)3��7KH
FRPSOH[�LVVXH�RI�VRFLDO�DFFHSWDQFH�RI�QHZ�WHFKQRORJ\�DQG�LQGXVWULDO�UHVWUXFWXULQJ
PD\�UHGXFH�RU�HYHQ�LQKLELW�WKH�SRVLWLYH�LPSDFW�RI�LQQRYDWLRQ�RQ�SURGXFWLYLW\��7KH
OLVW�RI�VLPSOLILFDWLRQV�LQWULQVLF�LQ�WKH�PRGHO�LV�ORQJ�EXW�QHFHVVDULO\�LQFRPSOHWH��,W
SRLQWV�RXW�WKDW�RQH�VKRXOG�QRW�H[SHFW�YHU\�VLJQLILFDQW�DQG�UREXVW�VWDWLVWLFDO�VXSSRUW
IRU�WKH�7)3�5	'�OLQN�LQ�WKH�VKRUW�DQG�PHGLXP�WHUP�

7KH�SUHVHQW�VWXG\�LV�DPRQJ�WKH�ILUVW�WR�GRFXPHQW�WKH�H[LVWHQFH�RI�D�VWDWLVWLFDOO\
VLJQLILFDQW�OLQN�EHWZHHQ�WKH�VWRFN�RI�5	'�DQG�7)3�LQ�&DQDGLDQ�PDQXIDFWXULQJ
LQGXVWULHV�� 7KH� VWDWLVWLFDO� DVVRFLDWLRQ� LPSURYHV�ZLWK� ORQJHU� JHVWDWLRQ� ODJ�� 7KH
HODVWLFLW\� RI� RXWSXW�ZLWK� UHVSHFW� WR�5	'�H[SHQGLWXUHV� LV� DERXW� WHQ�SHUFHQWDJH
SRLQWV�ZKHQ�WKH�FRPSXWHU�LQGXVWU\�LV�QRW�LQFOXGHG��DQG�DERXW�WZLFH�DV�PXFK�ZKHQ
LW� LV�� ,QGLUHFW� 5	'� VSLOOHG� RYHU� IURP� RWKHU� &DQDGLDQ� LQGXVWULHV� VKRZV� XS
FRQVLVWHQO\�ZLWK�DQ�XQH[SHFWHG�QHJDWLYH�VLJQ����2Q�WKH�RWKHU�KDQG��DV�H[SHFWHG��WKH
5	'�CLPSRUWHG
�IURP�DEURDG�LV�FRUUHODWHG�SRVLWLYHO\�ZLWK�7)3�JURZWK�LQ�WKH�ODWHU
SHULRG��7KH�LPSDFW�RI�5	'�VSLOORYHUV�IURP�DEURDG�LV�DW�EHVW�RI�HTXDO�PDJQLWXGH
DV�WKDW�RI�WKH�GLUHFW�5	'��,W�WHQGV�WR�GHFOLQH�WR�DERXW�RQH�KDOI�RI�WKDW�VL]H�ZKHQ
VSLOORYHUV�DUH�FRPSXWHG�XVLQJ�WKH�5	'�IORZ�PDWUL[�RI�D�PRUH�UHPRWH�SHULRG�
3UHVHQW�UHVXOWV�VXJJHVW�WKDW�HYHQ�WKRXJK�&DQDGLDQ�PDQXIDFWXULQJ�LQGXVWULHV�EHQHILW
IURP�5	'�VSLOORYHUV�IURP�DEURDG��WKHLU�PDJQLWXGH�LV�IDU�OHVV�LPSRUWDQW�WKDQ�WKDW
RI� LQGXVWU\
V� RZQ�5	'��7KLV� ILQGLQJ� LV� LQ� FRQWUDVW� WR�0RKQHQ
V� �������7)3
HVWLPDWHV�EXW�FRQVLVWHQW�ZLWK�KLV�FRVW�IXQFWLRQ�UHVXOWV�

:KHQ�WKH�UDWH�RI�JURZWK�RI�7)3�LV�UHJUHVVHG�RQ�5	'�LQWHQVLWLHV�LQ�WKH�ODUJHU
VDPSOH�RI�SRROHG�FURVV�VHFWLRQ�REVHUYDWLRQV�IRU�IRXU�SHULRGV��UHVXOWV�EHFRPH�PRUH
UREXVW�DQG�LQWHUHVWLQJ��%XW��DV�LQ�WKH�ILUVW�PRGHO��WKH\�VXJJHVW�WKH�SUHVHQFH�RI�D
PHDVXUHPHQW�SUREOHP�LQ�7)3�YDULDEOH�ZKLFK�GRHV�QRW�WDNH�LQWR�DFFRXQW�WKH�SULFH�
TXDOLW\� YDULDWLRQV� LQ� WKH� FDOFXODWLRQ� RI� 7)3�� 7ZR� RXWO\LQJ� REVHUYDWLRQV� �� WKH
FRPSXWHU� DQG� WKH� DHURVSDFH� LQGXVWULHV� �� LQIOXHQFH� VWURQJO\� WKH� VL]H� DQG� WKH
VWDWLVWLFDO�VLJQLILFDQFH�RI�WKH�UHJUHVVLRQ�FRHIILFLHQW�RI�ERWK�5	'�VSLOORYHU�VWRFNV�
,Q� WKLV� UHJDUG�� WKH� SUHVHQW� UHVXOWV� SRLQW� LQ� WKH� VDPH� GLUHFWLRQ� DV� *ULOLFKHV

FRQFOXVLRQV� IRU� WKH� 86� UHODWLRQVKLS� EHWZHHQ� 7)3� DQG� 5	'� LQWHQVLW\�� 7KH
LPSRUWDQW�LPSDFW�RQ�UHJUHVVLRQ�UHVXOWV�RI�WKH�SUHVHQFH�RU�DEVHQFH�RI�WKH�FRPSXWHU



��������%RWK�DXWKRUV�XVHG�WKH�WRWDO�5	'�LQWHQVLW\�DQG�QRW�WKH�SURFHVV�5	'�LQWHQVLW\�DV�LQ�WKH
SUHVHQW�VWXG\�

��

LQGXVWU\�LQ�WKH�VDPSOH�VXJJHVWV�WKDW��DV�LQ�WKH�86��*ULOLFKHV���������WKH�UHVXOWV�RI
SUHYLRXV� VWXGLHV� �ERWK� WKRVH� HVWLPDWLQJ� WKH� 7)3� DQG� WKRVH�ZRUNLQJ�ZLWK� FRVW
IXQFWLRQV� RI� &DQDGLDQ� PDQXIDFWXULQJ� LQGXVWULHV��� PLJKW� KDYH� EHHQ� LQIOXHQFHG
VWURQJO\�E\�SUREOHPV�RI�PHDVXULQJ�SULFHV��+RZHYHU��WKH�SUHVHQW�VWXG\�VKRZV�WKDW
WKH�HIIHFW�RI�WKH�FRPSXWHU�LQGXVWU\�LV�PDLQO\�IHOW�ZLWK�UHJDUG�WR�WKH�SURGXFW�UHODWHG
5	'��7KH�SURFHVV�UHODWHG�5	'�UHPDLQV�D�VWDWLVWLFDOO\�VLJQLILFDQW�GHWHUPLQDQW�RI
WKH� 7)3� JURZWK� HYHQ�ZKHQ� WKH� FRPSXWHU� LQGXVWU\� LV� H[FOXGHG�� +RZHYHU�� LWV
LPSDFW�RQ�LQGXVWULHV�ZLWK�ORZ�5	'�LQWHQVLW\�LV�XQFHUWDLQ��

$WWHPSWV�WR�HVWLPDWH�WKH�WRWDO�PRGHO�LQFOXGLQJ�ZLWK�WKH�GLUHFW�5	'�DOVR�WKH�WZR
VSLOORYHU�YDULDEOHV�VXIIHUHG�IURP�PXOWLFROOLQHDULW\��(VWLPDWLRQV�RI�VHYHUDO�SDUWLDO
PRGHOV� VKRZ�� DGPLWWHGO\� ZLWK� VRPH� VSHFLILFDWLRQ� HUURU�� WKDW� ERWK� WKH� 5	'
H[HFXWHG�LQ�RWKHU�&DQDGLDQ�LQGXVWULHV�DQG�WKH�5	'�LPSRUWHG�IURP�DEURDG�WKURXJK
LQWUD�ILUP� WUDQVIHUV� DQG� VSLOORYHUV�RI� WHFKQRORJ\� IURP� IRUHLJQ�RZQHG�FDQDGLDQ
VXEVLGLDULHV� DIIHFW� WKH� 7)3� JURZWK�� 7KH� GLVWLQJXLVKLQJ� IHDWXUH� RI� WKH� SUHVHQW
UHVXOWV�LV�KRZHYHU�WKH�VPDOOHU�PDJQLWXGH�RI�HVWLPDWHG�UDWHV�RI�UHWXUQ�RQ�ERWK�GLUHFW
DQG�ERUURZHG�DQG�LPSRUWHG�5	'�WKDQ�WKRVH�RI�HDUOLHU�VWXGLHV��'XFKDUPH�������
+DQHO�����������6HFRQG��LQ�FRQWUDVW�WR�DOO�IRUPHU�VWXGLHV�ZKLFK�HVWLPDWHG�WKDW�WKH
5	'�ERUURZHG�IURP�RWKHU�LQGXVWULHV��6FKHUHU��������+DQHO��������'XFKDUPH�
������DQG�RWKHU�FRXQWULHV��0RKQHQ��������DQG�&RH�DQG�+HOSPDQ��������KDG�D
ODUJHU�LPSDFW�RQ�7)3�WKDQ�WKH�GLUHFW�5	'��WKH�FRHIILFLHQWV�DVVRFLDWHG�ZLWK�ERWK
VSLOORYHU� YDULDEOHV� LQ� WKLV� VWXG\� DUH� VLJQLILFDQWO\� VPDOOHU� WKDQ� WKH� FRHIILFLHQW
DVVRFLDWHG�ZLWK�WKH�GLUHFW�5	'�

7KH�FRPSDULVRQ�RI�RXU�UHVXOWV�ZLWK�WKRVH�XVLQJ�2(&'�LQSXW�RXWSXW�EDVHG�SUR[\
IRU�VSLOORYHUV�VXJJHVWV�WKDW�WKH�VPDOO�PDJQLWXGH�RI�HVWLPDWHG�UDWHV�RI�UHWXUQ�RQ
VSLOORYHUV� LV� QRW� UHODWHG� WR� RXU� FKRLFH� RI� SDWHQW�EDVHG� SUR[LHV� IRU� WHFKQRORJ\
VSLOORYHUV��)XUWKHU�UHVHDUFK�PD\�DOVR�FRQILUP�WKDW�WKH�SDWHQW�PDWUL[�LV�WKH�VXSHULRU
DSSUR[LPDWLRQ�RI�WHFKQRORJ\�IORZV�IRU�WKLV�SXUSRVH�

/DVW�EXW�QRW�OHDVW��WKH�SUHVHQW�VWXG\�EULQJV�DGGLWLRQDO�QHZ�HYLGHQFH�WKDW�WKH�IHGHUDO
5	'�JUDQWV� KDYH� QRW� LPSURYHG�7)3�� ,Q� IDFW�ZKHQ� WKH� ODUJHVW� EHQHILFLDU\� RI
IHGHUDO�5	'�JUDQWV��WKH�DHURVSDFH�LQGXVWU\��LV�LQFOXGHG�LQ�WKH�VDPSOH��WKH�SRUWLRQ
RI�5	'�ILQDQFHG�E\�IHGHUDO�JUDQWV�DSSHDUV�ZLWK�D�VWDWLVWLFDOO\�VLJQLILFDQW�QHJDWLYH
UHJUHVVLRQ�FRHIILFLHQW�



��

)XWXUH�UHVHDUFK�ZLWK�FRPSDQ\�OHYHO�REVHUYDWLRQV�VKRXOG�GHWHUPLQH�WKH�UHODWLRQVKLS
EHWZHHQ�WKH�GRPHVWLF�DQG�LPSRUWHG�5	'��DV�ZHOO�DV�WKH�LPSDFW�RI�5	'�JUDQWV
DQG�WD[�DGYDQWDJHV�RQ�5	'�DQG�SURGXFWLYLW\��7KH�SUHVHQW�UHVXOWV�VXJJHVW�WKDW�WKH
DGYDQWDJH�GUDZQ�IURP�WKH�DFFHVV�WR�IRUHLJQ�WHFKQRORJ\�VKRXOG�QRW�EH�LQWHUSUHWHG
DV�DQ�DUJXPHQW�WR�GLVFRXUDJH�LQGLJHQRXV�5	'�DFWLYLW\��



��

%LEOLRJUDSK\

$OODUG��5����������/H�FDOFXO�GH�OD�5�'�QRQ�FRPSWDELOLVpH��XQ�PRGqOH�H[SORUDWRLUH��0LPHR�
6WDWLVWLTXH�&DQDGD��'LYLVLRQ�GHV�VFLHQFHV��GH�OD�WHFKQRORJLH�HW�GX�VWRFN�GH�FDSLWDO���DR�W��

$UFKLEXJL��'�����������3DWHQWLQJ�DV�DQ�,QGLFDWRU�RI�7HFKQRORJLFDO�,QQRYDWLRQ��$�5HYLHZ��
6FLHQFH�DQG�3XEOLF�3ROLF\��YRO������1R�����'HFHPEHU���SS����������

%HUQVWHLQ��-�����������&RVW�RI�3URGXFWLRQ��,QWUD��DQG�,QWHU�,QGXVWU\�5	'�6SLOORYHUV��&DQDGLDQ
(YLGHQFH���&DQDGLDQ�-RXUQDO�RI�(FRQRPLFV��YRO������1R�����SS�����������

%HUQVWHLQ��-�����������7KH�6WUXFWXUH�RI�&DQDGLDQ�,QWHU�,QGXVWU\�5	'�6SLOORYHUV�DQG�WKH�5DWHV
RI�5HWXUQV�WR�5	'���-RXUQDO�RI�,QGXVWULDO�(FRQRPLFV��YRO������1R�����SS����������

%HUQVWHLQ� -�� DQG� 1DGLUL� �������� �,QWHU�,QGXVWU\� 5	'� 6SLOORYHUV�� 5DWHV� RI� 5HWXUQ� DQG
3URGXFWLYLW\� LQ� +LJK� 7HFK� ,QGXVWULHV��� $PHULFDQ� (FRQRPLF� 5HYLHZ�� 3DSHUV� DQG
3URFHHGLQJV��YRO������1R�����SS����������

%HUQVWHLQ�-��DQG�0RKQHQ�3�����������3ULFH�&RVW�0DUJLQV��([SRUWV��DQG�3URGXFWLYLW\�*URZWK��
&DQDGLDQ�-RXUQDO�RI�(FRQRPLFV��;;,9��1R�����$XJXVW��SS����������

&RH�'�7��DQG�+HOSPDQ�(�����������,QWHUQDWLRQDO�5	'�6SLOORYHUV���ZRUNLQJ�SDSHU�1R�������
1DWLRQDO�%XUHDX�RI�(FRQRPLF�5HVHDUFK��&DPEULGJH��0$���$XJXVW��

&RKHQ��:��DQG�/HYLQWKDO��'�����������7KH�,PSOLFDWLRQV�RI�6SLOORYHUV�IRU�5	'�,QYHVWPHQW�DQG
:HOIDUH���LQ�$GYDQFHV�LQ�$SSOLHG�0LFURHFRQRPLFV��/LQN��$�1��DQG�6PLWK��9�.��HGV�
���-$,�3UHVV��*UHHQZLFK��&7�

'H%UHVVRQ��&�����������/
DQDO\VH�LQWHU�LQGXVWULHOOH�HW�OH�FKDQJHPHQW�WHFKQRORJLTXH���5HYXH
G
pFRQRPLH�SROLWLTXH��9RO�������1R������QRYHPEUH�GpFHPEUH���SS�����������

'XFKDUPH�� /�0�� �������� �,QWHU�LQGXVWULDO� 7HFKQRORJ\� 'LIIXVLRQ�� $� 0DFUR� $QDO\VLV� RI
7HFKQLFDO�FKDQJH�LQ�WKH�&DQDGLDQ�(FRQRP\���3K�'��GLVVHUWDWLRQ��6358��8QLYHUVLW\�RI
6XVVH[���0D\���

'XUDQG��5�����������/H�SURJUDPPH�GH�SURGXFWLYLWp�PXOWLIDFWRULHOOH�GH�6WDWLVWLTXH�&DQDGD��
/
$FWXDOLWp�pFRQRPLTXH��9RO�������1R�����SS����������
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