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7LPH�/DJ�(IIHFWV�RI�,7�,QYHVWPHQW�RQ�)LUP�3HUIRUPDQFH��(YLGHQFH�IRUP�
,QGRQHVLD�

�.HVDQ�-DQJND�0DVD�3HODEXUDQ�,7�WHUKDGDS�3UHVWDVL�6\DULNDW��%XNWL�GDUL�,QGRQHVLD��

:DK\X�$JXV�:LQDUQR�
-HPEHU�8QLYHUVLW\�

%DPEDQJ�7MDKMDGL�
$LUODQJJD�8QLYHUVLW\�

$QGU\�,UZDQWR�
$LUODQJJD�8QLYHUVLW\�

$%675$&7�

7KH� REMHFWLYH� RI� WKLV� VWXG\� LV� WR� LQYHVWLJDWH� ZKHWKHU� WKHUH� LV� D� ODJ� HIIHFW� RI� ,7� LQYHVWPHQW� RQ� WKH� ILQDQFLDO�

SHUIRUPDQFH� RI� WKH� ILUP�� ERWK� LQGLYLGXDO� DQG� LQGXVWU\�DGMXVWHG� ILUP� SHUIRUPDQFH�� 8VLQJ� D� G\QDPLF� SDQHO�

DSSURDFK�RI�*HQHUDOL]HG�0HWKRG�RI�0RPHQWV��ZH�VRXUFHG�GDWD�IURP�����ILUPV�IURP�PXOWLSOH�FRPSDQLHV�OLVWHG�RQ�

WKH�,QGRQHVLD�6WRFN�([FKDQJH�RYHU�������������7KH�UHVXOWV�LQGLFDWH�WKDW�,7�LQYHVWPHQW�LPSURYHV�WKH�ILUP�ILQDQFLDO�

SHUIRUPDQFH� DIWHU� WKH� ILUVW� \HDU� RI� LQYHVWPHQW�� ,7� LQYHVWPHQW� LQ� WKH� FXUUHQW� SHULRG� GRHV�QRW�DIIHFW� LWV� FXUUHQW�

ILQDQFLDO�SHUIRUPDQFH�EHFDXVH�LW�UHTXLUHV�D�WLPH�ODJ�IRU�WKH�ILUP�WR�UHDOL]H�LWV�EHQHILWV�GXH�WR�WKH�RUJDQL]DWLRQDO�

OHDUQLQJ�SURFHVV��VWUXFWXUDO�HIIHFWV��DQG�FRPSOHPHQWDU\�HIIHFWV��+RZHYHU��ZH�IRXQG�DQ�LPPHGLDWH�LPSDFW�RI�,7�

LQYHVWPHQW� RQ� ILUP� SHUIRUPDQFH� ZKHQ� SHUIRUPDQFH� LV� PHDVXUHG� E\� PDUNHW� SHUIRUPDQFH�� ,QIRUPDWLRQ� RQ� ,7�

LQYHVWPHQW�LV�JRRG�QHZV�IRU�LQYHVWRUV�KHQFH�WKH�VWRFN�SULFH�WKDW�UHIOHFWV�WKH�IXWXUH�SHUIRUPDQFH�RI�WKH�ILUPV���

.H\ZRUGV��,7�LQYHVWPHQW��WLPH�ODJ��ILUP�SHUIRUPDQFH��JHQHUDOL]HG�PHWKRG�RI�PRPHQWV�

-(/��0����0���

$%675$.�

2EMHNWLI�NDMLDQ�LQL�DGDODK�XQWXN�PHQJNDML�VDPD�DGD�WHUGDSDW�NHVDQ�MHGD�SHODEXUDQ�,7�WHUKDGDS�SUHVWDVL�NHZDQJDQ�

ILUPD��SUHVWDVL� V\DULNDW�GDQ� LQGLYLGX�GDQ� LQGXVWUL� \DQJ�GLVHVXDLNDQ��'HQJDQ�PHQJJXQDNDQ�SHQGHNDWDQ�SDQHO�

GLQDPLN�.DHGDK�0RPHQ�7HULWODN��NDPL�PHPSHUROHK�GDWD�GDUL�����ILUPD�GDUL�EHEHUDSD�V\DULNDW�\DQJ�WHUVHQDUDL�

GL�%XUVD�(IHN� ,QGRQHVLD� VHODPD� �����������+DVLO�PHQXQMXNNDQ�EDKDZD�SHODEXUDQ� ,7�PHQLQJNDWNDQ�SUHVWDVL�

NHZDQJDQ�V\DULNDW�VHWHODK�WDKXQ�SHUWDPD�SHODEXUDQ��3HODEXUDQ�,7�GDODP�WHPSRK�VHPDVD�WLGDN�PHPSHQJDUXKL�

SUHVWDVL�VHPDVD�NHZDQJDQQ\D�NHUDQD�PHPHUOXNDQ�MHGD�ZDNWX�EDJL�V\DULNDW�XQWXN�PHQ\HGDUL�IDHGDKQ\D�NHUDQD�

SURVHV�SHPEHODMDUDQ�RUJDQLVDVL��NHVDQ�VWUXNWXU��GDQ�NHVDQ�SHOHQJNDS��1DPXQ��NDPL�PHQGDSDWL�NHVDQ�ODQJVXQJ�

SHODEXUDQ�,7�WHUKDGDS�SUHVWDVL�V\DULNDW�DSDELOD�SUHVWDVL�GLXNXU�GHQJDQ�SUHVWDVL�SDVDUDQ��0DNOXPDW�PHQJHQDL�

SHODEXUDQ�,7�DGDODK�EHULWD�EDLN�EDJL�SHODEXU�ROHK�LWX�KDUJD�VDKDP�\DQJ�PHQFHUPLQNDQ�SUHVWDVL�PDVD�GHSDQ�

V\DULNDW��

.DWD�NXQFL��3HODEXUDQ�,7��MHGD�PDVD��SUHVWDVL�ILUPD��NDHGDK�PRPHQ�WHULWODN�

5HFHLYHG� ��� -DQXDU\� ������ 5HYLVHG� ��� 6HSWHPEHU� ������ $FFHSWHG� ��� $XJXVW� ������ $YDLODEOH� RQOLQH� ���

6HSWHPEHU������

,1752'8&7,21�

7KH�SKHQRPHQRQ�RI�,7�LQYHVWPHQW�LQ�WKH�GLJLWDO�HUD�LV�LQWHUHVWLQJ�WR�VWXG\�HVSHFLDOO\�IURP�DVSHFWV�RI�LWV��EHQHILWV��

5DQJDQDWKDQ�DQG�%URZQ� ������� HVWLPDWHG� WKDW� DOPRVW�����RI� FDSLWDO�H[SHQGLWXUH� LV�EHLQJ� VSHQW� RQ� ,7��$V�D�

UHVHDUFK�FRPSDQ\�DQG�,7�DGYLVRU��*DUWQHU��,QF��QRWHG�WKDW�JOREDO�FRPSDQ\�H[SHQGLWXUH�UHODWHG�WR�,7�LQFUHDVHG�E\�

�����WR������LQ�������DQG�E\��������WR������LQ�WKH�IROORZLQJ�\HDU��,Q�WKH�IROORZLQJ�\HDU�WKH�SHUFHQWDJH�RI�,7�

H[SHQGLWXUH� WR� VDOHV� UDWLR� LQ� ����� DOVR� VKRZHG� DQ� LQFUHDVH� IURP� ������ WR� �������7KH� DYHUDJH� RI� JOREDO� ,7�

VSHQGLQJ�RYHU�WKH�SDVW�WHQ�\HDUV�LV����� RI�FDSLWDO�H[SHQGLWXUH��.DSSHOPDQ�HW�DO���������7KH�,QWHUQDWLRQDO�'DWD�
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&RUSRUDWLRQ��,'&��UHFRUGHG�WKDW�WKH�JOREDO�ILQDQFLDO�VHUYLFHV�LQGXVWU\�VKRZHG�D�VLJQLILFDQW�LQFUHDVH�LQ�GLJLWDO�DQG�

,7�H[SHQGLWXUH�LQ�UHFHQW�WLPH��,Q�������LW�ZDV�IRUFDVWHG�WKDW�,7�H[SHQGLWXUH�ZRXOG�LQFUHDVH�E\�������LQ�������$V�

ZLWK��GHYHORSHG�HFRQRPLHV�,QGRQHVLD��D�GHYHORSLQJ�FRXQWU\��DOVR�VKRZHG�UDSLG�LQFUHDVH�LQ�,7�LQYHVWPHQW�LQ�PDQ\�

FRPSDQLHV��:LQDUQR��������
7KH�LQYHVWPHQW�PDGH�LQ�,7�VKRZV�WKDW�WKH�WHFKQRORI\�LV�LQFUHDVLQJO\�YDOXDEOH�IRU�WKH�ILUP��:LQDUQR�	�

7MDKMDGL��������+RZHYHU��SUHYLRXV�VWXGLHV�KDYH�VKRZQ�LQFRQVLVWHQW�UHVXOWV��1ZDQNSD�	�'DWWD�������$FKMDUL�	�

:DK\XQLQJW\DV��������6HYHUDO�VWXGLHV�VWDWHG�WKDW�,7�LQYHVWPHQW�KDV�D�SRVLWLYH�UHODWLRQVKLS�ZLWK�SHUIRUPDQFH�RI�

WKH�ILUP��0LWKDV�	�5XVW�������0LWKDV�HW�DO��������+LWW�	�%U\QMROIVVRQ�������/HH�	�.LP�������+R�HW�DO��������

+DSVDUL�	�*KR]DOL��������2WKHU�UHVHDUFK�UHVXOWV�KDYH�VKRZQ�WKDW�SURGXFWLYLW\�ZDV�QRW�SURSRUWLRQDOO\�LQFUHDVHG�

GHVSLWH�HQKDQFHG� �,7�LQYHVWPHQW�� WKXV� LQGLFDWLQJ�D�SURGXFWLYLW\�SDUDGR[� �/LP�HW�DO���������2Q�WKH�RWKHU�KDQG��
VRPH�UHVHDUFKHUV�KDYH�DOVR�VWDWHG�WKDW�WKHUH�ZDV�QR�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�,7�LQYHVWPHQW�DQG�SHUIRUPDQFH�

RI�WKH��ILUP��&KDH�HW�DO��������5DL�HW�DO��������/L�HW�DO��������5LFKDUGVRQ�	�=PXG�������/L�	�<H�������:DQJ�HW�

DO�� ������ $GUD\DQL� 	� 'HZL� ������� 7KH� UHODWLRQVKLS� EHWZHHQ� ,7� LQYHVWPHQW� DQG� ILUP� SHUIRUPDQFH� UHPDLQHG�

LQFRQVLVWHQW�DQG�LQFRQFOXVLYH��/HH�DQG�.LP��������VWDWHG�WKDW�WKH�ILUVW�FDXVH�RI�LQFRQVLVWHQF\�LQ�UHVHDUFK�UHVXOWV�

ZDV�UHODWHG�WR�PHDVXUHPHQW�HUURUV��PLVPHDVXUHPHQW��DQG�WKH�HPHUJHQFH�RI�,7�SURGXFWLYLW\�ELDV�ZDV�VRPHWLPH�

QRW�VHHQ�IURP�FRPSDUDEOH�PDJQLWXGHV�HLWKHU�EHIRUH�RU�DIWHU�,7�LQYHVWPHQW��%U\QMROIVVRQ��������7KH�VHFRQG�LV�WKH�
SUREOHP�RI�WLPH�ODJ��ZKLFK�VKRZV�WKDW�,7¶V�EHQHILWV�FDQ�WDNH�VHYHUDO�\HDUV�WR�VKRZ�LWV�ERWWRP�OLQH��%U\QMROIVVRQ�

������ 'HYDUDM� 	� .RKOL� ������� $FFRUGLQJ� WR� 6KDIW� HW� DO�� ������ VRPH� VWXGLHV� KDYH� DOVR� LQYHVWLJDWHG� WKH��

LQFRQVLVWHQF\�UHJDUGLQJ�WKH�WLPH�ODJ�SHULRG��

7KH�SUREOHP�RI�PHDVXULQJ�ILUPV¶�SHUIRUPDQFH�IROORZLQJ�,7�LQYHVWPHQW�UHSUHVHQWV�RQH�RI�WKH�FRUH�FDXVHV�

RI�LQFRQVLVWHQF\�LQ�UHVHDUFK�UHVXOWV��)LUVW��VXFK�ILUPV��PD\�QRW�QHFHVVDULO\�EHQHILW�LPPHGLDWHO\�DIWHU�WKH�LQYHVWPHQW�
DV� VLPLODUO\� H[SHULHQFHG� E\� RWKHU� ILUPV� DIWHU� LQYHVWLQJ� LQ� ,7�� 7KH� SUREOHP� FDQ� EH� FLUFXPYDWHG� WKURXJK�

PHDVXUHPHQW�RI�DGMXVWHG�ILUP�SHUIRUPDQFH��6HFRQGO\��FXUUHQW�ILUP�SHUIRUPDQFH�PD\�DOVR�EH�LQIOXHQFHG�E\�WKH�

ILUP¶V��SDVW�DFFRPSOLVKPHQW��6DQWKDQDP�	�+DUWRQR��������2WKHU�UHVHDUFK�UHVXOWV�VXSSRUWHG�WKLV��7KH\�VXJJHVWHG�

D�KDOR�HIIHFW� WKDW� FDXVHV� D� UHODWLRQVKLS� EHWZHHQ� FXUUHQW� ILQDQFLDO� SHUIRUPDQFH�ZLWK� D� SDVW� RQH� DQG� FXUUHQW� ,7�

FDSDELOLWLHV�DOVR�ZLWK�WKH�ILUP¶V�SDVW�SHUIRUPDQFH��7KLV�KDOR�SKHQRPHQRQ�PD\�LQWHJUDWH�WKH�UHODWLRQVKLS�EHWZHHQ�

,7�LQYHVWPHQW�DQG�ILUP�SHUIRUPDQFH�LQ�D�G\QDPLF�PRGHO��$OWKRXJK�WKHUH�LV�QR�SHUIHFW�PHWKRG�IRU�GHDOLQJ�ZLWK�
WKH� KDOR� HIIHFW� RI� SDVW� SHUIRUPDQFH� �6DQWKDQDP� 	� +DUWRQR� ������� WKH� G\QDPLF� UHODWLRQVKLS� EHWZHHQ� WKHVH�

YDULDEOHV�FDQ�EH�DSSURDFKHG�E\�D�G\QDPLF�SDQHO�PRGHO� WKDW�ZLOO�SURYLGH�PRUH�HIILFLHQW�DQG�FRQVLVWHQW� UHVXOWV�

�:LQWRNL�HW�DO��������8OODK�HW�DO���������7KH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�LQYHVWLJDWH�ZKHWKHU�WKHUH�LV�D�ODJ�HIIHFW�

RI�,7�LQYHVWPHQW�RQ�WKH�ILUP¶V�ILQDQFLDO�SHUIRUPDQFH��ERWK�DW�LQGLYLGXDO�DQG�LQGXVWU\�DGMXVWHG�DFFRPSOLVKHPHQW�

RI�WKH�ILUP���
7KLV�UHVHDUFK�SRWHQWLDOO\�SURYLGHV�VHYHUDO�FRQWULEXWLRQV��)LUVW��7KH�,QWHUQDWLRQDO�'DWD�&RUSRUDWLRQ��,'&��

VWDWHG�WKDW�WKH�SKHQRPHQRQ�RI�,7�DQG�GLJLWDO�VSHQGLQJ�LQ�WKH�ILQDQFLDO�VHUYLFHV�LQGXVWU\�LQ�,QGRQHVLD�VKRZHG�D�

VLJQLILFDQW�LQFUHDVH�LQ�,7�DSSOLFDWLRQ�GXULQJ�WKH�&RYLG����SDQGHPLF��7KH�ILQDQFLDO�LQGXVWU\�KDV�DOVR�WKH�ODUJHVW�

QXPEHU� RI� ILUPV� ZLWK� ,7� LQYHVWPHQWV�� 7KLV� UHOLDQFH� LV� SUHGLFWHG� WR� LQFUHDVH� ,7� VSHQGLQJ� E\� ������ LQ� �����

�KWWSV���ZZZ�LQGRWHONR�FRP�UHDG������������EHODQMD�WL�NHXDQJDQ��������%DVHG�RQ�WKLV�GHYHORSPHQW��WKLV�VWXG\�

DGRSWV� WKH�WLPH�ODJ�FRQFHSW�WR�UH�H[DPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�,7�LQYHVWPHQW�DQG�ILUP�SHUIRUPDQFH�LQ� WKH�
,QGRQHVLDQ�FRQWH[W��QDPHO\�DV��D�GHYHORSLQJ�FRXQWU\�ZLWK�GLIIHUHQW�LQGXVWULDO�FKDUDFWHULVWLFV�UHODWLYH�WR��GHYHORSHG�

FRXQWULHV��

6HFRQG��WKH�SDWWHUQ�RI�UHODWLRQVKLS�EHWZHHQ�WLPH�ODJ�WKDW�DIIHFWV�,7�LQYHVWPHQW�RQ�SHUIRUPDQFH�RI�WKH�ILUP�

LV�H[DPLQHG�WKURXJK�D�G\QDPLF�SDQHO�VLQFH��WKHUH�LV�HYLGHQFH�RI�ODJ�GHSHQGDQFH�RQ�ILUP�SHUIRUPDQFH�YDULDEOHV�
�:HLOO�������/LP�HW�DO���������7KH�G\QDPLF�PRGHO�LV�WKHUHIRUH�PRUH�SUHFLVHO\�HVWLPDWHG�XVLQJ�WKH�*00�DSSURDFK��

,Q� VHYHUDO�SDVW�VWXGLHV��/HH�	�.LP�������%U\QMROIVVRQ�HW�DO��������6KDIW�HW�DO���������WKH�UHVHDUFK�PRGHO�ZDV�

HVWLPDWHG� WKURXJK� WKH� XVH� RI� G\QDPLF� RUGLQDU\� OHDVW� VTXDUHV� �'2/6��� 6XFK� HVWLPDWLRQ� DSSURDFK� XVHG� LQ� WKH�

SUHYLRXV� VWXGLHV�KDV� WKH� SRWHQWLDO� WR� SURGXFH�ELDVHG� DQG� LQFRQVLVWHQW� UHVXOWV� GXH� WR� WKH� � SUREOHP�RI� G\QDPLF�

HQGRJHQHLW\�RI�WKH�GHSHQGHQW�YDULDEOH�WKDW�LV�LQIOXHQFHG�E\�YDOXHV�LQ�WKH�SUHFHGLQJ�SHULRG��6FKXOW]�HW�DO��������

:LQWRNL�HW�DO��������8OODK�HW�DO��������7DQMXQJ��������7KLUG��WKH�UHODWLYH�DGMXVWHG�SHUIRUPDQFH�PHDVXUHV�XVHG�LQ�

WKH�VDPH�LQGXVWU\��DGRSWHG��DQG�PRGLILHG�LQ�WKLV�VWXG\��HVWDEOLVKHG�WKDW��DEQRUPDO�ILUP�SHUIRUPDQFH�LQ�VLPLODU�

LQGXVWULHV�SURGXFHG�FRQVLVWHQW�SHUIRUPDQFH�UHVXOWV��
7KH� VWUXFWXUH� RI� WKH� DUWLFOH� LV� RUJDQL]HG� DV� IROORZV�� 6HFWLRQ� �� GLVFXVVHV� WKH� OLWHUDWXUH� UHYLHZ� DQG�

GHYHORSPHQW�RI�K\SRWKHVLV��6HFWLRQ���GHVFULEHV� UHVHDUFK�PHWKRG��6HFWLRQ���H[SODLQV�WKH�HPSLULFDO� UHVXOWV�DQG�

LQFOXGHV�WKH�GLVFXVVLRQ��7KH�ODVW�VHFWLRQ��6HFWLRQ����VWDWHV��WKH�FRQFOXVLRQV�DQG�OLPLWDWLRQV�RI�WKH�VWXG\��

�

/,7(5$785(�5(9,(:�$1'�+<327+(6,6�'(9(/230(17�
�

,7�,19(670(17��352'8&7,9,7<�3$5$'2;��$1'�7,0(�/$*�$3352$&+�
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,7� LQYHVWPHQW� LV� GHILQHG� DV� ,7¶V� FDSLWDO� H[SHQGLWXUH�� LQFOXGLQJ� KDUGZDUH�� VRIWZDUH�� GDWD� VWRUDJH� PHGLD� DQG�

QHWZRUNV��'HGULFN�HW�DO�� �������$UDO� DQG�:HLOO� ������� VWDWHG� � WKDW� WKH�H[SHFWHG�EHQHILWV� RI� ,7� LQYHVWPHQW� RU�

SHUIRUPDQFH�GHSHQG�RQ�WKH�ILUP¶V�VWUDWHJLF�REMHFWLYHV�DQG�FDWHJRULHV�RI�,7�DVVHWV��7KH�SDUDGR[�RI�SURGXFWLYLW\�IRU�

,7� LQYHVWPHQW�DULVHV� EHFDXVH� WKHUH� LV� QR� SRVLWLYH� UHODWLRQVKLS�EHWZHHQ� ,7� H[SHQGLWXUH� DQG� LWV� SURGXFWLYLW\�RU�
SURILWDELOLW\��'HKQLQJ�	�5LFKDUGVRQ��������%U\QMROIVVRQ��������LGHQWLILHG�IRXU�FDWHJRULHV�WKDW�FRXOG�H[SODLQ�WKH�

SDUDGLJP�RI�,7�SURGXFWLYLW\������PLVPHDVXUHPHQW�RI�RXWSXWV�DQG�LQSXWV������WKH�H[LVWHQFH�RI�ODJV�LQ�WKH�OHDUQLQJ�

SURFHVV� DQG� DGMXVWPHQWV�� ���� UHGLVWULEXWLRQ� DQG� GLVVLSDWLRQ� RI� SURILWV�� ���� PLVPDQDJHPHQW� RI� ,7� LQYHVWPHQW�

�6WUDWRSRXORV�	�'HKQLQJ���������

7KH�WLPH�ODJ�LQ�,7�LQYHVWPHQW�LV�RQH�RI�WKH�H[FLWLQJ�WKLQJV�WKDW�FDQ�H[SODLQ�WKH�SURGXFWLYLW\�SDUDGR[��7KH�

WLPH� ODJ� LV�GHILQHG�DV� WKH� WLPH�GHOD\�FDXVHG�E\�VSHFLILF�SURSHUWLHV�RU�EHKDYLRUV�RI� LQGLYLGXDOV��RUJDQL]DWLRQV��
FRPPXQLWLHV��V\VWHPV�DQG�RWKHUV� �/LP�HW�DO���������,W�PHDQV�WKDW�WKH�LPSDFW�RQ�UHVXOWV�ZLOO�GLIIHU�VLJQLILFDQWO\�

GHSHQGLQJ�RQ�KRZ�WKH�FDXVDO�YDULDEOH�LV�DSSOLHG��HYHQ�WKRXJK�WKH�VDPH�YDULDEOH�LQ�WKH�FDXVDOLW\�IXQFWLRQ�LV�XVHG��

,Q�JHQHUDO��WKH�LPSDFW�RI�WLPH�ODJ�RFFXUV�ZKHQ�,7�LQYHVWPHQW�EHQHILWV�DUH�QRW�GLUHFWO\�RU�IXOO\�PDQLIHVWHG�DIWHU�WKH�

LQYHVWPHQW�LV�PDGH��7KH�DFWXDO�EHQHILWV�WR�EH�JDLQHG�E\�WKH�ILUP�DIWHU�WKH�LQLWLDO�SHULRG�PD\�UDQJH�IURP�D�IHZ�GD\V�

WR� VHYHUDO� PRQWKV� DQG� LQ� VRPH� FDVHV� HYHQ� \HDUV�� GHSHQGLQJ� RQ� WKH� VL]H� DQG� FRPSOH[LW\� RI� WKH� ILUP¶V� ,7�

LPSOHPHQWDWLRQ� �'HYDUDM� 	� .RKOL� ������� 7KH� VWLPXODWLQJ� WKLQJV� DERXW� WKH� HPHUJHQFH� RI� WLPH� ODJV� RQ� ,7�
LQYHVWPHQW�DUH�WKH�OHDUQLQJ�HIIHFW��VWUXFWXUDO�HIIHFW��DQG�FRPSOHPHQWDU\�HIIHFW��6KDIW�HW�DO���������7KH�OHDUQLQJ�

IDFWRU�RIWHQ�UHTXLUHV�HPSOR\HHV�WR�OHDUQ�KRZ�WR�XWLOL]H�,7�WKDW�ZLOO�EH�RU�KDV�EHHQ�LQVWDOOHG�LQ�WKH�ILUP�V\VWHPV��

)RU�VWUXFWXUDO�IDFWRUV��ILUPV�RIWHQ�KDYH�WR�DGMXVW�WKHLU�EXVLQHVV�SURFHVVHV�DQG�VWUXFWXUH�LQFHQWLYHV�WR�DFFRPPRGDWH�

WKH� DGRSWLRQ� RI� QHZ� ,7�� )LQDOO\�� IRU� ILUPV� WKDW� ZLOO� IXOO\� XWLOL]H� ,7�� LW� PD\� DOVR� UHTXLUH� FDSDELOLWLHV� DQG�

FRPSOHPHQWDU\�WHFKQRORJ\�VR�WKDW�,7�LQYHVWPHQW�FDQ�EH�IXOO\�LPSOHPHQWHG�ZLWKLQ�WKH�ILUP��7DEOH�,�VXPPDUL]HV�
WKH�VWXGLHV�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�,7�LQYHVWPHQW�DQG�ILUP�SHUIRUPDQFH��

�
7$%/(�,��6XPPDU\�RI�OLWHUDWXUH�UHYLHZ�

5HVHDUFKHU�
5HODWLRQVKLS�EHWZHHQ�,7�,QYHVWPHQW�DQG�)LUP�3HUIRUPDQFH�

3RVLWLYH� 1HJDWLYH� 0L[HG� 1RW�6XSSRUWHG�

5DL�HW�DO��������� � � 9� �

+LWW�DQG�%U\QMROIVVRQ�������� � � 9� �

6WUDVVPDQQ�������� � � � 9�

3HVODN�������� � � � 9�

/HH�DQG�.LP�������� 9� � � �
6KDIW�HW�DO��������� 9� � � �

� � � 9� �

&KDUL�HW�DO��������� 9� � � �
7KRXLQ�HW�DO��������� 9� � � �

+R�HW�DO��������� 9� � � �
0LWKDV�HW�DO��������� 9� � � �

;XH�HW�DO��������� � � � 9�

&DPSEHOO�������� 9� � � �
)DURXN�DQG�'DQGDJR�������� � 9� � �

/HH�HW�DO��������� � � 9� �

0LWKDV�DQG�5XVW�������� 9� � � �

$GUD\DQL�DQG�'HZL�������� � � � 9�

�

5(/$7,216+,3�%(7:((1�,7�,19(670(17�$1'�),50�3(5)250$1&(�

�
5%7�WKHRU\�H[SODLQV�WKDW�UHVRXUFHV�DUH�HVVHQWLDO�IRU�LPSURYLQJ�SHUIRUPDQFH�RI�WKH�ILUP��%DUQH\��������,QYHVWPHQW�

LQ�,7�DV�D�SRWHQWLDO�UHVRXUFH�FUHDWHV�FRPSHWLWLYH�DGYDQWDJHV�IRU�ILUPV��%KDUDGZDM��������,7�LQYHVWPHQW�FDQ�KHOS�

ILUPV�WR��LQFUHDVH�UHYHQXH�E\�FUHDWLQJ�QHZ�YDOXH�LQ�SURGXFWV��QHZ�PDUNHWLQJ��DQG�VDOHV�FKDQQHOV�DQG�LPSURYLQJ�
FXVWRPHU�OLIH�F\FOH�PDQDJHPHQW���0LWKDV�HW�DO��������;XH�HW�DO���������&REE�'RXJODV¶V�SURGXFWLRQ�IXQFWLRQ�WKHRU\�

VWDWHG�WKDW�WKH�LQSXWV�LQ�SURGXFWLRQ�IDFWRUV��LQFOXGLQJ�,7�FDSLWDO��QRQ�,7�FDSLWDO��DQG�ODERU��ZRXOG�LQFUHDVH�ILUP¶V�

SURGXFWLYLW\��+LWW�	�%U\QMROIVVRQ�������'HZDQ�	�.UDHPHU��������7KLV�WKHRU\�VXSSRUWV�WKH�SUHYLRXV�VWDWHPHQW��

%DVHG�RQ�WKLV�DUJXPHQW��FRPSDQLHV�WKDW�KDYH�UHFHLYHG�EHQHILWV�LQ�WKH�ILUVW�\HDU�DQG�IROORZLQJ�,7�LQYHVWPHQW�ZRXOG�

PRWLYDWH�WKHP�WR��LQYHVW�PRUH�LQ�VXEVHTXHQW�SHULRGV���

6RPH�UHVHDUFK�LV�VWLOO�IRFXVHG�RQ�WHVWLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�,7�LQYHVWPHQW�DQG�ILUP�EHQHILWV�REWDLQHG�
E\�ILUPV�DW�WLPH�RI�LQYHVWPHQW�RU�GXULQJ�WKH�LQYHVWPHQW�\HDU�ZKHQ�WKH�QHZ�WHFKQRORJ\�DOVR�FRQWULEXWHV�WR�LWV�ORQJ�

WHUP�SHUIRUPDQFH� �%KDUDGZDM� HW�DO�� �������5HVHDUFKHUV�PD\� QRW� EH� DEOH� WR� FRQYLQFH� WKDW� ,7� LQYHVWPHQW�ZLOO�

VLJQLILFDQWO\�FRQWULEXWH�WR�FKDQJHV�LQ�ILUP�SHUIRUPDQFH�EHFDXVH�D�SURGXFWLYLW\�SDUDGR[�LV�VWLOO�HYLGHQW��+X�	�3ODQW�

������)DURXN�	�'DQGDJR��������$�SRVVLEOH�H[SODQDWLRQ�LV�WKDW�WKHUH�LV�D�ODJ�LQ�,7�LQYHVWPHQW��7KH�UHODWLRQVKLS�

EHWZHHQ�,7�LQYHVWPHQW�DQG�ILUP�SHUIRUPDQFH�LV�OLNHO\�WR�EH�G\QDPLF�EHFDXVH�LW�KDV�D�ODJ�WLPH�LPSDFW��3HUIRUPDQFH�
LPSURYHPHQWV�DW�WKH�EHJLQQLQJ�RI�DQ�LQYHVWPHQW�FDQ�EH�VORZ��RU�HYHQ�KDUPIXO��DV�/HH�DQG�.LP��������GLVFRYHUHG�
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WKDW�WKH�FXUUHQW�VDOHV�JURZWK�ZLOO�GHFOLQH�DQG�VR�GR�VDOHV�LQ�WKH�ILUVW�\HDU�IROORZLQJ�,7�LQYHVWPHQW��$W�WKH�VWDJH�

DURXQG�PDWXULW\�ZLOO�EH�JUHDWHU��&DPSEHOO��������

7KH�W\SH�RI�,7�LQYHVWPHQW�SURMHFWV�DQG�WKH�SURFHVV�RI�LPSOHPHQWLQJ�WKHVH�ZLOO��WDNH�WLPH�WR�DGG�YDOXH�WR�

WKH�ILUP��,Q�RWKHU�ZRUGV��WKH�LQYHVWPHQW�FDQQRW�GLUHFWO\�KDYH�DQ�LPSDFW�RQ�WKH�ILUP¶V�SHUIRUPDQFH�LQ�WKH�FXUUHQW�
\HDU��/HH�	�.LP� ������ &DPSEHOO� ������%KDUDGZDM� HW� DO�� �������.DUDQMD� DQG�%KDWW� ������� H[SODLQHG� WKDW� LQ�

FDOFXODWLQJ�WKH�EHQHILWV�GHULYHG�IURP�,7�LQYHVWPHQWV�WKHUH�DUH�XVXDOO\�PHDVXUHPHQW�SUREOHPV�GXH�WR�LQWURGXFLQJ�

RU� WUDQVIRUPLQJ� H[LVWLQJ� ,7� LQIUDVWUXFWXUH��7KH� ODJ� EHQHILW� UHFHLYHG� IURP� XWLOL]LQJ� ILUP� UHVRXUFHV� VXFK� DV� ,7�

LQYHVWPHQW�LV�GXH�WR�WKH�OHDUQLQJ�SURFHVV�DQG�DGDSWDWLRQ�WR�QHZ�,7�WHFKQRORJ\��6KDIW�HW�DO��������%U\QMROIVVRQ�

�������7KH�SURFHVV�LQ�HDFK�ILUP�RU�LQGXVWU\�YDULHV�VLJQLILFDQWO\�LQ�D�UDQJH�RI�PRQWKV�DQG�HYHQ�\HDUV�GHSHQGLQJ�RQ�

,7¶V�FRPSOH[LW\�DQG�ZKHWKHU�QHZ�,7�LQYHVWPHQWV�DUH�FRQWLQXRXV�RYHU�SUHYLRXV�RQHV��'HYDUDM�	�.RKOL���������
/HH�DQG�.LP��������H[DPLQHG�WKH�WLPH�ODJ�HIIHFW�RI�,7�LQYHVWPHQW�DQG�ILUP�SHUIRUPDQFH��7KH\�VKRZHG�

WKDW�WKH�LPPHGLDWH�LQYHVWPHQW�\HDU¶V�SHUIRUPDQFH�ZDV�LQIOXHQFHG�E\�,7�LQYHVWPHQW�DQG�WKH�SHUIRUPDQFH�ZLOO�EH�

KLJKHU�LQ�WKH�IROORZLQJ�\HDU��7KH�UHVXOWV�VKRZHG�D�SRVLWLYH�LQIOXHQFH�RI�WLPH�ODJ�LQ�,7�LQYHVWPHQW�RQ�UHWXUQ�RQ�

FDSLWDO��52&���=KX�DQG�+XDQJ��������VKRZHG�WKDW��,7�FRPSDQLHV�LQYHVWLQJ�LQ�5	'�SURGXFHG�D�PRUH�VLJQLILFDQW�

LPSDFW� RQ� ILQDQFLDO� SHUIRUPDQFH� WKH� IROORZLQJ� \HDU�� &OLQH� DQG�*X\QHV� ������� H[SODLQHG� WKDW� ILUPV¶� WRWDO� ,7�

LQYHVWPHQW�UHTXLUHV�WZR�\HDUV�WR�SURYLGH�WKH�H[SHFWHG�EHQHILWV��,PSURYHG�ILQDQFLDO�SHUIRUPDQFH�ZLOO�EH�UHJLVWHUHG��
E\� ILUPV� IROORZLQJ� ,7� LQYHVWPHQW� � LQ� WKH� IROORZLQJ� \HDU�DQG� WKH� SHDN�ZLOO� RFFXU� LQ� WKH� WKLUG�DQG� IRXUWK� \HDU�

�&DPSEHOO��������6XFK�RXWFRPHV�SURYH� WKDW� WKH� ILUPV¶�SHUIRUPDQFH� LQ� WKH�FXUUHQW�SHULRG� LV� LQIOXHQFHG�E\� ,7�

LQYHVWPHQW�LQ�SUHYLRXV�\HDUV��

$Q�,7�LQYHVWPHQW��LI�LW�LV�OLQNHG�WR�D�WLPH�IXQFWLRQ��ZLOO�KDYH�DQ�LPSDFW�RQ�SHUIRUPDQFH�LQ�WKH�LQLWLDO�VWDJHV��

7KH�UHWXUQ�RI�LQYHVWPHQW�LV�UHODWLYHO\�VORZ�GXH�WR�WKH�OHDUQLQJ�SURFHVV�LQYROYLQJ�ERWK�WKH�LQGLYLGXDO�DVSHFW�RI�WKH�
QHZ�V\VWHP�DQG�WKH�RUJDQL]DWLRQ�DV�D�ZKROH�RYHU�WKHLU�EXVLQHVV�SURFHVVHV��6KDIW�HW�DO���������:KHQ�WKH�ILUP�VWDUWV�

WR�UHDFK�WKH�JURZWK�VWDJH�DQG�RQZDUGV�WR�WKH�PDWXULW\�SKDVH��WKH�LPSDFW�RI�,7�LQYHVWPHQW�RQ�ILUP�SHUIRUPDQFH�

ZLOO�LQFUHDVH�KLJKHU�WKDQ�DW�WKH�LQLWLDO�VWDJH��3KDDO�HW�DO��������$KDURQVRQ�	�6FKLOOLQJ��������7KH�EHQHILWV�RI�,7�

RQ�ILUP�SHUIRUPDQFH�FDQ�EH�PHDVXUHG�DW�WKH�LQGLYLGXDO�ZRUNHU��RU�LQGXVWU\�OHYHO��/LP�HW�DO���������7KH�LPSDFW�RI�

,7�LQYHVWPHQW�ZLOO�EH�PRUH�YLVLEOH�DW�WKH�LQGXVWU\�OHYHO�ZKHQ�LWV�SHUIRUPDQFH�LV�FRPSDUHG�ZLWK�WKDW�RI�WKH�ILUPV¶��

5HODWLYH�SHUIRUPDQFH�RI� ,7� LQYHVWPHQW�FDQ�DOVR�EH�FRPSDUHG�EHWZHHQ�FRPSHWLQJ� LQGXVWU\�JURXSV��/DUJH� ULVN�
IDFWRUV�H[WHUQDO�WR�WKH�LQGXVWU\�DUH�HOLPLQDWHG�E\�LQGXVWU\�SHUIRUPDQFH��6WUDWRSRXORV�	�'HKQLQJ��������%DVHG�RQ�

WKLV�DUJXPHQW��LW�FDQ�EH�K\SRWKHVL]HG�DV�IROORZV��

�

+�D� 7KHUH�LV�D�WLPH�ODJ�HIIHFW�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�,7�LQYHVWPHQW�DQG�LQGLYLGXDO�ILUP�SHUIRUPDQFH��

+�E� 7KHUH�LV�D�WLPH�ODJ�HIIHFW�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�,7�LQYHVWPHQW�DQG�LQGXVWU\�DGMXVWHG�ILUP�SHUIRUPDQFH��

�
�

0$7(5,$/�$1'�0(7+2'�
�

'$7$�$1'�6$03/(�
�

'DWD� XVHG� LQ� WKLV� VWXG\�ZHUH� VRXUFHG� IURP� WKH� ILUPV¶� DQQXDO� UHSRUWV� SXEOLVKHG� WKURXJK� WKH� ,QGRQHVLD� 6WRFN�
([FKDQJH��,';��DQG�WKH�,QGRQHVLDQ�&DSLWDO�0DUNHW�'LUHFWRU\��,&0'���3DQHO�GDWD�RYHU�D���\HDU�SHULRG�ZHUH�XVHG��

VSDQQLQJ������������ ,QIRUPDWLRQ�RQ� ,7�H[SHQGLWXUH�ZDV�REWDLQHG� IURP�FRUSRUDWH�DQQXDO� ILQDQFLDO� VWDWHPHQWV��

ZKLOH�GDWD�RQ�RWKHU�YDULDEOHV�ZHUH�VRXUFHG�IURP�WKH�,&0'��RIWHQ�XVHG�LQ��SUHYLRXV�VWXGLHV��7KH���\HDU�VSDQ��ZDV�

FRQVLGHUHG� VXIILFLHQW� IRU� � RYHUYLHZ� RI� WLPH� ODJ� DV� DGRSWHG� LQ� � VRPH� SDVW� VWXGLHV� �&OLQH� 	� *X\QHV� ������

%U\QMROIVVRQ�������/HH�	�.LP�������&DPSEHOO���������

7KH�VDPSOLQJ�WHFKQLTXH�ZDV�FDUULHG�RXW�LQ�VHYHUDO�VWDJHV�DV�IROORZV������7KH�ILUP�ZDV�OLVWHG�RQ�,';�DQG�
SXEOLVKHG�DQ�DQQXDO�UHSRUW�RYHU�WKH�VWXG\�SHULRG�������WR�����������WKH�ILUP�GLVFORVHV�,7�DVVHWV��ERWK�IL[HG�DVVHWV�

DQG�LQWDQJLEOH�DVVHWV��DQG�RU�GHIHUUHG�FKDUJHV�IRU�,7�LQYHVWPHQWV�LQ�LWV�DQQXDO�UHSRUWV��LQ�D�VHULHV�IRU�D�PLQLPXP�

RI�WKUHH�FRQVHFXWLYH�\HDUV��DQG�����ILUPV�ZLWK�,7�LQYHVWPHQWV�ZHUH�LQYROYHG��LQ�WKH�UDQJH�RI�REVHUYDWLRQV�������

������IRU�LPPHGLDWH�DQG�RU�ODJ�WHVW�\HDU��7KH�VDPSOLQJ�WHFKQLTXH�DGRSWHG�LQ�WKLV�VWXG\�LV�GLIIHUHQW�IURP�WKRVH�

XVHG�E\�%KDUDGZDM��������DQG��6DQWKDQDP�DQG�+DUWRQR��������ZKR�XVHG�FRQWURO�JURXS�PHWKRGRORJ\���
,Q�WKLV�VWXG\�WKH�SHUIRUPDQFH�RI�WKH�LQGXVWU\�JURXS�ZLOO�EH�XVHG��7KHUHIRUH��WKH�UHODWLYH�SHUIRUPDQFH�RI�WKH�

FRPSDQ\�WKDW�KDV�FRQVLGHUHG�WKH�SHUIRUPDQFH�RI�WKH�JURXS�LQ�WKH�FRPSDQ\�ZLOO�EH�DWWDLQHG��

�
9$5,$%/(6�$1'�0($685(0(17�

�
7KH�SHUIRUPDQFH�RI� WKH� ILUP� LV�PHDVXUHG� RQ� WZR� EDVHV��QDPHO\� DFFRXQWLQJ�EDVHG�SHUIRUPDQFH�PHDVXUHV� DQG�

PDUNHW�EDVHG�SHUIRUPDQFH�PHDVXUHV��$FFRXQWLQJ�EDVHG�SHUIRUPDQFH�PHDVXUHV�SURYLGH�HYDOXDWLYH�UHIHUHQFHV�DQG�

LQGLFDWLRQV� RI� SDVW� DQG� SUHVHQW� RUJDQL]DWLRQDO� DGDSWDWLRQ� �.HDWV� 	� +LWW� ������� 6RPH� ILQDQFLDO� SHUIRUPDQFH�
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PHDVXUHV�LQ�WKLV�VWXG\�XVHG�VHYHUDO�SUR[LHV�WKDW�ZHUH�DGRSWHG�E\�SUHYLRXV�UHVHDUFKHUV��/HH�	�.LP�������+LWW�	�

%U\QMROIVVRQ�������$UDO�	�:HLOO�������QDPHO\�5HWXUQ�RQ�$VVHWV��52$���5HWXUQ�RQ�(TXLW\��52(���DQG�5HWXUQ�

RQ�6DOHV��526���,Q�WKLV�VWXG\��PDUNHW�EDVHG�SHUIRUPDQFH�PHDVXUHV�XVH�7RELQ¶V�4��%KDUDGZDM�HW�DO��������&KDUL�

HW�DO��������0LWKDV�	�5XVW��������7RELQ¶V�4�YDOXH�LV�WKH�ILUP¶V�PDUNHW�YDOXH�UDWLR�GLYLGHG�E\�WKH�UHSODFHPHQW�FRVW�
RI�DVVHWV��7RWDO�DVVHWV�LQ�WKH�VWXG\�DUH�DOVR�XVHG�WR�PHDVXUH�DVVHW�UHSODFHPHQW�FRVW��%KDUDGZDM�HW�DO��������&KDUL�

HW�DO��������0LWKDV�	�5XVW���������

.KDOODI�HW� DO��������� VWDWHG� WKDW� WR�PHDVXUH� WKH�EHQHILWV� RI�,7�LQYHVWPHQW� LQ� WKH�VDPH�\HDU��LPPHGLDWH��

ZRXOG� EH� DSSURSULDWH� LI� SHUFHSWXDO� PHDVXUHV� DQG� RU� PDUNHW� PHDVXUHV� DUH� XVHG�� 2Q� WKH� RWKHU� KDQG�� XVLQJ�

DFFRXQWLQJ�EDVHG�SHUIRUPDQFH�PHDVXUHV�ZLOO�EH�PRUH�DSSURSULDWH�LI�EDVHG�RQ� LQGXVWU\�VL]H�� WLPH�ODJ��DQG�SDLU�

HYDOXDWLRQ�WR�DYRLG�FRUSRUDWH�KHWHURJHQHLW\��.KDOODI�HW�DO���������7KLV�VWXG\�XVHV�D�UHODWLYH�SHUIRUPDQFH�PHDVXUH��
ZKLFK�LV�DOVR�FDOOHG�,QGXVWU\�$GMXVWHG�)LUP�3HUIRUPDQFH��,$)3���,W�LV�FDOFXODWHG�EDVHG�RQ�LQGLYLGXDO�SHUIRUPDQFH�

DQG�FRPSDUHG�ZLWK�WKH�ILUP¶V�DYHUDJH�SHUIRUPDQFH�LQ�LWV�UHVSHFWLYH�LQGXVWU\�JURXS��,$)3�RSHUDWLRQDO�WHFKQLTXHV�

DUH�FDOFXODWHG�IURP�HDFK�FRPSDQ\¶V�SHUIRUPDQFH�VHOHFWHG�DV�D�UHVHDUFK�VDPSOH��VXEWUDFWHG�E\�WKH�LQGXVWU\�JURXS¶V�

DYHUDJH� SHUIRUPDQFH� �DYHUDJH� RI�DOO� FRPSDQLHV� LQ� WKH� VDPH�JURXS� FDWHJRU\���ZKHUH� WKH� ILUP� LV� LQFOXGHG� LQ�D�

SDUWLFXODU� LQGXVWU\� FDWHJRU\� �:LQDUQR� ������� )RU� VLPSOLFLW\�� WKH� IROORZLQJ� WDEOH� LV� D� KLHUDUFKLFDO� QRWDWLRQ� RI�

FRPSDQLHV�DQG�LQGXVWU\�JURXSV��
�

�

7KH�IROORZLQJ�LV�D�QRWDWLRQ�IRU�REWDLQLQJ�,$)3�VFRUHV�

ܨܣܫ ܲ௧ ൌ ܨ ܲ௧ െ �௧����ܲܨ

7KH�DYHUDJH�YDOXH�RI�LQGXVWU\�SHUIRUPDQFH�LV�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�IRUPXOD��

௧����ܲܨ ൌ
∑ ிೕ

ೕ
=భ

ೕ
��

:KHUH�� �

L� �� ILUP�

M� �� *URXS�,QGXVWU\�

W� �� <HDU�
,$)3LMW� �� ,QGXVWU\� DGMXVWHG� ILUP� SHUIRUPDQFH� IRU� ILUP� L� LQ� WKH� M�

LQGXVWU\�JURXS�LQ�WLPH�SHULRG�W���

)3LW� �� )LUP�SHUIRUPDQFH�IRU�ILUP�L�LQ�WLPH�SHULRG�W���

ܨ ఫܲ௧������� �� 0HDQ�LQGXVWU\�SHUIRUPDQFH�M�LQ�WLPH�SHULRG�W��

�
� ,7� LQYHVWPHQW� LV� GHILQHG� DV� FDSLWDO� H[SHQGLWXUH� UHODWHG� WR� ,7� LQYHVWPHQW� �,7� H[SHQGLWXUH��� LQ� ERWK�

FDSLWDOL]HG� DQG� H[SHQVHG� GLUHFWO\� LQ� WKH� FXUUHQW� SHULRG� FRQVLVWLQJ� RI� WDQJLEOH� DVVHWV� �VXFK� DV� KDUGZDUH�� GDWD�

VWRUDJH��QHWZRUNLQJ��DQG�LQWDQJLEOH�DVVHWV��VRIWZDUH��OLFHQVHV��VHUYLFHV���5DYLFKDQGUDQ�HW�DO��������$UDO�	�:HLOO�

������&KDUL�HW�DO��������0LWKDV�	�5XVW��������:H�FKRVH�WR�XVH�WKH�UDWLR�RI�,7�H[SHQGLWXUH�GLYLGHG�E\�WRWDO�VDOHV�

DV�D�PHDVXUH�RI�,7�LQYHVWPHQW��7KH�IROORZLQJ�LV�D�IRUPXOD�IRU�PHDVXULQJ�,7�H[SHQGLWXUH��,7(;36���

�

ܲܺܧܶܫ ܵ௧ ൌ
ݐܶ �௧ݐ݊݁݉ݐݏ݁ݒ݊݅�ܶܫ� െ ௧−1ݐ݊݁݉ݐݏ݁ݒ݊݅�ܶܫ�݈ܽݐܶ

௧ݏ݈݁ܽܵ�ݐ݁ܰ
�

�

7KH�FRQWURO�YDULDEOHV�LQ�WKLV�VWXG\�DUH�GLYLGHG�LQWR�ILUP�OHYHO�YDULDEOHV�DQG�LQGXVWU\�OHYHO��7KH�ILUP�OHYHO�

FRQWURO�YDULDEOHV� XVHG�DUH� ���� ILUP� VL]H� �%KDUDGZDM� HW�DO��������&KDUL�HW� DO��������0LWKDV�	�5XVW� ������+DML�

$EGLIDWDK�	�0RKG�*KD]DOL�1D]OL������������OHYHUDJH��DQG�����PDUNHW�VKDUH��%KDUDGZDM�HW�DO��������&KDUL�HW�DO��
�������7KH�LQGXVWULDO�OHYHO�FRQWURO�YDULDEOH�LQ�WKLV�VWXG\�LV�,QGXVWU\�FDSLWDO�,QWHQVLW\� &KDUL�HW�DO����������

�

02'(/�63(&,),&$7,21�
�

�,QGXVWU\

&RPSDQLHV � � « Q�

�

� � « Q�

«

«

-

� � « Q-
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7KH�IUDPHZRUN�XVHG�WR�H[DPLQH�,7�LQYHVWPHQW�SURGXFWLYLW\�LQ�WKLV�VWXG\�GHOLEHUDWHG�RQ�WKH�WKHRU\�RI�SURGXFWLRQ�

IXQFWLRQV��+LWW�	�%U\QMROIVVRQ��������7KH�PRGHO�LQ�WKLV�VWXG\�ZDV�GHYHORSHG�EDVHG�RQ�WKH�&REE�'RXJODV��&�'��

SURGXFWLRQ�IXQFWLRQ�WKHRU\�DSSURDFK��WKDW�H[SODLQV�WKH�RXWSXW�UHODWLRQVKLS�WR�VHYHUDO�LQSXWV��5HYLOOD�	�)HUQiQGH]�

������5DL�HW�DO���������7KH�UHODWLRQVKLS�EHWZHHQ�LQSXW�DQG�RXWSXW�RI�WKH�&�'�SURGXFWLRQ�IXQFWLRQ�LQ�WKLV�VWXG\�LV�
DQDORJRXV�WR�WKH�ILUP¶V�LQSXW�LQ�,7�LQYHVWPHQW��,Q�FRQWUDVW��WKH�RXWSXW�LV�WKH�ILUP¶V�SHUIRUPDQFH�JHQHUDWHG�RQ�,7�

LQYHVWPHQW��7KH�IXQFWLRQ�FDQ�EH�PRGHOHG�DV�HTXDWLRQ�����DV�IROORZV��

�

ܳ௧ ൌ ௧ܮܣ
ఉభܥ௧

ఉమܭ௧
ఉయ݁ఙ � ����� � � ���� �

� � � �

4LW�LV�RXWSXW�IRU�ILUP�L�LQ�WKH�SHULRG�W��/LW�LV�ODERU�LQSXW��VWDII�RI�WKH�LQIRUPDWLRQ�V\VWHPV��IRU�ILUP�L�LQ�WKH�

SHULRG�W��&LW�LV�FDSLWDO�RU�SK\VLFDO�FDSLWDO�IRU�ILUP�L�LQ�WKH�SHULRG�W��.LW�LV�NQRZOHGJH�RU�WHFKQRORJLFDO�FDSLWDO�IRU�

ILUP� L� LQ� WKH�SHULRG� W�� WHFKQRORJLFDO�β������ LV� WKH�HODVWLFLW\� SDUDPHWHU�FRQFHUQLQJ�GLIIHUHQW� LQSXWV��%DVHG�RQ� WKH�
DVVXPSWLRQV�DV�GHYHORSHG�� WKH�&�'�HTXDWLRQ�FDQ�EH�UHGXFHG�WR�4� �I��&��.���7KLV�HTXDWLRQ��LI�DGRSWHG�LQWR�WKH�

HTXDWLRQ�RI�LQSXW��,7�LQYHVWPHQW��DQG�RXWSXW��ILUP�SHUIRUPDQFH���WKHQ��)LUP�3HUIRUPDQFH�)3��LV�D�IXQFWLRQ�RI�,7�
LQYHVWPHQW�DQG�7,LW�N��%DVHG�RQ�WKHVH�DUJXPHQWV��WKH�UHVHDUFK�PRGHO�FDQ�EH�GHULYHG�ORJLFDOO\��DV�LQ�WKH�IROORZLQJ�

HTXDWLRQ��

ܨ ܲ௧ ൌ ݂ሺܲܺܧܶܫ ܵ௧ ǡ ௧−1ǡܵܲܺܧܶܫ ǥ ǡ ܲܺܧܶܫ ܵ௧−ሻ� � � � � ����

ܨ ܲ௧ ൌ ܲܺܧܶܫ�ߙ ܵ௧
ఉభ ௧−1ܵܲܺܧܶܫ�

ఉమ ǥܵܲܺܧܶܫ�௧−
ఉೖ+భ ��݁ఓ�� � � ����

�
:KHUH��

)3LW� �� )LUP�SHUIRUPDQFH�IRU�ILUP�L�LQ�WKH�SHULRG�W�

,7(;36LW�� �� ,7�,QYHVWPHQW�VDOHV�IRU�ILUP�L�LQ�WKH�SHULRG�W�

,7(;36LW�N�� �� ,7�,QYHVWPHQW�VDOHV�IRU�ILUP�L�LQ�WKH�SHULRG�W�N�

7$LW� �� 7RWDO�DVVHW�IRU�ILUP�L�LQ�WLPH�SHULRG�W�

/HYLW�� �� /HYHUDJH�IRU�ILUP�L�LQ�WLPH�SHULRG�W�

06LW� �� 0DUNHW�VKDUH�IRU�ILUP�L�LQ�WLPH�SHULRG�W��
,&,LW� �� ,QGXVWU\�FDSLWDO�LQWHQVLW\�IRU�ILUP�L�LQ�WLPH�SHULRG�W��

α� �� &RQVWDQW�

β�,�β�,�β�,�β���β�,�β��
N�

��

��

5HJUHVVLRQ�&RHIILFLHQW�

��������

—�� �� (UURU�WHUP�

�

�
(TXDWLRQ� ���� LV� D� PRGHO� GHYHORSHG� IURP� &�'�� ZKLFK� LV� QRQ�OLQHDU� LQ� SDUDPHWHUV�� 7KH� PRGHO� FDQ� EH�

WUDQVIRUPHG� LQWR� D�QDWXUDO� ORJDULWKPLF� IRUP� WR�REWDLQ�D� OLQHDU�PRGHO� �*XMDUDWL�	� 3RUWHU� ������%DOWDJL��������

+HQFH��ZH�UHVWDWH�HTXDWLRQ�����DV�IROORZV��

ܨ݈݃ ܲ௧ ൌ ߙ݈݃  ௧ܵܲܺܧܶܫ݃1݈ߚ  ௧−ܵܲܺܧܶܫ݃3݈ߚ  ��௧ߝ � � ����

:H�XVH�VHYHUDO�FRQWURO�YDULDEOHV�WKDW�DUH�RIWHQ�XVHG�LQ�SUHYLRXV�VWXGLHV��QDPHO\�WRWDO�DVVHWV��7$���OHYHUDJH�
�/(9���PDUNHW� VKDUH� �06��� DQG� ,QGXVWU\� FDSLWDO� LQWHQVLW\� �,&,��� 7KHUHIRUH�� WKH� HPSLULFDO� PRGHO� FDQ� WKXV� EH�

IRUPXODWHG�DV�IROORZV��

ܨ݈݃ ܲ௧ ൌ ߙ݈݃  ௧ܵܲܺܧܶܫ݃1݈ߚ  ௧−ܵܲܺܧܶܫ݃2݈ߚ  ௧ܣܶ݃3݈ߚ  ௧ݒ݁ܮ݃4݈ߚ������������� 
ܯ݃5݈ߚ ܵ௧  ௧ܫܥܫ݃6݈ߚ  �௧ߝ � � � � �����������������

7KH�UHODWLRQVKLS�EHWZHHQ� ,7� LQYHVWPHQW�DQG� ILUP�SHUIRUPDQFH�KDV�HPHUJLQJ�SUREDELOLW\�DXWRUHJUHVVLYH�

YDULDEOHV� WKDW� RFFXU� LQ� WKH� GHSHQGHQW� YDULDEOH�� ZKLFK� VKRZV� WKH� HIIHFW� RI� SDVW� SHUIRUPDQFH� RQ� FXUUHQW� ILUP�

SHUIRUPDQFH��:HLOO�������/LP�HW�DO���������)LQDOO\��WR�WHVW�RXU�K\SRWKHVLV�ZH�XVH��WKH�IROORZLQJ�UHJUHVVLRQ�PRGHO����

ܨ݈݃ ௧ ൌ ߙ݈݃  ܨ݃1݈ߚ ܲ௧−1  ௧ܵܲܺܧܶܫ݃2݈ߚ  ௧−ܵܲܺܧܶܫ݃3݈ߚ  ௧ܣܶ݃4݈ߚ��������������� 
௧ݒ݁ܮ݃5݈ߚ  ܯ݃6݈ߚ ܵ௧  ௧ܫܥܫ݃7݈ߚ  ௧ߝ �� � ���� � �

7KH�ODJJHG�YDOXH�RI�GHSHQGHQW�YDULDEOHV�DV�H[SODQDWRU\�YDULDEOHV�LQ�HTXDWLRQ�����VKRZV�WKDW�WKH�PRGHO�LV�

D�G\QDPLF�SDQHO�PRGHO��,Q�VHYHUDO�SUHYLRXV�VWXGLHV�VXFK�DV���/HH�	�.LP�������%U\QMROIVVRQ�HW�DO��������6KDIW�HW�

DO���������WKH�UHVHDUFK�PRGHO�ZDV�HVWLPDWHG�XVLQJ�G\QDPLF�RUGLQDU\�OHDVW�VTXDUHV��'2/6���7KH�WHVW�DSSURDFK�WR�

G\QDPLF�PRGHOV�XVLQJ�'2/6�SURYLGHV� ELDVHG� DQG� LQFRQVLVWHQW� UHVXOWV� GXH� WR� G\QDPLF�HQGRJHQHLW\�SUREOHPV�

�6FKXOW]�HW�DO��������:LQWRNL�HW�DO��������8OODK�HW�DO���������7KH�SDUDPHWHU�HVWLPDWLRQ�PHWKRG�IRU�WKH�G\QDPLF�
SDQHO�GDWD�PRGHO�ZRXOG�EH�PRUH�DSSURSULDWH�XVLQJ�*00�EHFDXVH�WKLV�DSSURDFK�FRQVLGHUV�WKH�FRUUHODWLRQ�EHWZHHQ�

YDULDEOH� GHSHQGHQW� ODJ� DQG� UHVLGXDOV� �*UHHQH� ������� 7KLV�PRGHO� LV� GHVLJQHG� WR� RYHUFRPH� WKH� DXWRUHJUHVVLYH�

SUREOHPV�DQG�WKH�SRWHQWLDO�HQGRJHQHLW\�RI�H[SODQDWRU\�YDULDEOHV��7KH�VSHFLILF�FKDUDFWHULVWLFV�RI�UHOHYDQW�ILUPV�DUH�

LJQRUHG��$UHOODQR�	�%RQG�������:LQWRNL�HW�DO���������7KH�*00�SURFHVV�LQYROYHV�WUDQVIRUPLQJ�HTXDWLRQV�LQWR�
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GHULYDWLYHV�ILUVW�DQG�WKHQ�XVLQJ�ODJJHG�HQGRJHQRXV�YDULDEOHV�DV�LQVWUXPHQWV��$UHOODQR�	�%RQG��������7KH�UHVXOWV�

RI�GDWD�WUDQVIRUPDWLRQ�DQG�WKH�VXEVHTXHQW�ODJJHG�YDOXH�RI�WKH�GHSHQGHQW�YDULDEOH�XVHG�DV�DQ�LQVWUXPHQW�YDULDEOH�

DUH�DRSWHG�WR�FRQWURO�HQGRJHQHLW\��5RRGPDQ�������8OODK�HW�DO���������

5(68/7�$1'�',6&866,21�
�

'(6&5,37,9(�67$7,67,&6�
�

7DEOH���VKRZV�WKDW�WKH�VHUYLFH�VHFWRU��,QGXVWU\�6XE�6HFWRUV��,66����������������FRPSULVHG�����������ILUPV��WKH�

PDQXIDFWXULQJ�VHFWRU��,66���������������������ILUPV��DQG�WKH�UHPDLQLQJ��������ILUPV�DUH�LQ�WKH�LQGXVWULDO�VHFWRU��

7KH� VHUYLFH� VHFWRU� ILUPV�� DFFRUGLQJ� WR� WKH� UHVXOWV�� � GRPLQDWH� WKH� VWXG\� VDPSOH� DQG� WKXV� ZLOO� QHFHVVLWDWH� ,7�

LQYHVWPHQW�WKH�PRVW��7KH�DQDO\VLV�RI�OHYHO���LQGXVWU\�VXE�VHFWRU��,66����VKRZV�WKDW�WKH�ILQDQFLDO�LQGXVWU\�VXE�

VHFWRU����������������������DQG������UDQNV�ILUVW�ZLWK�����������ILQDQFH�FRPSDQLHV�WKDW�SRVVHVV�,7�LQYHVWPHQW��,Q�WKH�
ILQDQFH��LQGXVWU\�VXE�VHFWRU�WKH�PRVW�,7�LQYHVWPHQW�LV�LQ�WKH�EDQNLQJ�LQGXVWU\�VXE�VHFWRU�ZLWK����������FRPSDQLHV��

ZKLOH� WKH� UHPDLQLQJ�����FRPSULVH� WKH�LQVXUDQFH�VXE�VHFWRU�����ILQDQFH� LQVWLWXWLRQV� VXE�VHFWRU�����VHFXULWLHV�

FRPSDQLHV� VXE�VHFWRU� ��� DQG� RWKHU� VXE�VHFWRUV� ����7KH� EDQNLQJ� FRPSDQLHV� GRPLQDWH� ,7� LQYHVWPHQW� LQ� WKH�

ILQDQFH� LQGXVWU\� WKXV� SURYLGLQJ� HYLGHQFH� WKDW� WKH� EDQNLQJ� LQGXVWU\� LV� DQ� LQGXVWU\� WKDW� UHOLHV� KHDYLO\� RQ� ,7�

LQYHVWPHQW�DQG�WKXV�JUHDWO\�LQIOXHQFHG�E\�,7�GHYHORSPHQWV��

�
7$%/(����6DPSOH�GLVWULEXWLRQ�EDVHG�RQ�LQGXVWU\�FODVVLILFDWLRQ�SHU�\HDU�REVHUYDWLRQ�

,66��� ,66��� ,QGXVWULDO�&ODVVLILFDWLRQ�

$OO�

,66��� �,66����

Q� �� Q� ��

0LQLQJ� ���� 2OL�DQG�*DV� �� ��� �������� ���

%DVLF�DQG�

&KHPLFDO�
,QGXVWU\�

���� &HPHQW� �� ���

������ ���
���� &HUDPLFV��3RUFHODLQ�DQG�*ODVV� �� ���

���� 0HWDOV� �� ���

���� $QLPDO�IHHG� �� ���

2WKHUV�,QGXVWU\� ���� $XWRPRWLYH�DQG�&RPSRQHQWV� �� ���

������� ������� 7H[WLOHV�DQG�*DUPHQWV� �� ���

���� &DEOH� �� ���

&RQVXPHU�*RRGV�

,QGXVWU\�
���� )RRG�DQG�'ULQN� �� ���

������� ������� &LJDUHWWH� �� ���

���� &RVPHWLFV�	�+RXVHKROG�*RRGV� ��� ���

3URSHUW\�DQG�

5HDO�(VWDWH�
���� 3URSHUW\�DQG�5HDO�(VWDWH� ��� ���

������ ���
���� %XLOGLQJ�FRQVWUXFWLRQ� ��� ���

8WLOLW\�
,QIUDVWUXFWXUH�

DQG�

7UDQVSRUWDWLRQ�

���� (QHUJ\� �� ���

������� ���

���� 7ROO�5RDGV��6HDSRUWV��$LUSRUWV�	�RWKHUV� �� ���

���� 7HOHFRPPXQLFDWLRQ� �� ���

���� 7UDQVSRUWDWLRQ� ��� ���

���� 1RQ�%XLOGLQJ�&RQVWUXFWLRQ� �� ���

)LQDQFH� ���� %DQN� ��� ����

������� ����

���� )LQDQFLDO�LQVWLWXWLRQV� ��� ���

���� 6HFXULWLHV�&RPSDQ\� ��� ���

���� ,QVXUDQFH� ��� ���

���� 2WKHU�6HFWRUV� ��� ���

7UDGH�LQ�6HUYLFHV�
DQG�,QYHVWPHQW�

���� :ROHVDOHUV� ��� ���

������� ����

���� 5HWDLO� �� ���

���� 5HVWDXUDQWV��+RWHOV�DQG�7RXULVP� ��� ���

���� $GYHUWLVLQJ��3ULQWLQJ�DQG�0HGLD� ��� ���

���� &RPSXWHU�6HUYLFHV�DQG�'HYLFHV� ��� ���

2EVHUYDWLRQ��Q������ ���� ����� ���� �����

�
7DEOH��� LV� �GHVFULSWLYH� VWDWLVWLFV� WKDW� SURYLGH�DQ� LQLWLDO� RYHUYLHZ�RI�GDWD�SDWWHUQV�RI�HDFK�YDULDEOH��7KH�

DYHUDJH� ,7� LQYHVWPHQW� LQ� D� ILUP� LQFOXGHG� DV� � UHVHDUFK� VDPSOH� LV� ,'5� ��������PLOOLRQ� SHU� \HDU�� 7KH� DYHUDJH�

LQYHVWPHQW�YDOXH�KDV�DOVR�LQFUHDVHG�LQ�WKH�SDVW�WKUHH�\HDUV�IURP�,'5�������� PLOOLRQ�LQ�������WR�,'5���������

PLOOLRQ�LQ�������DQG�,'5���������PLOOLRQ�LQ�������7KH�XSZDUG�LQYHVWPHQW�WUHQG�RYHU�WKH��WKUHH�\HDUV�DYHUDJHG�
���� SHU� \HDU�� 7KH� UHVXOW� LQGLFDWHV� WKDW� ,QGRQHVLDQ� ILUPV� PDQDJH� XSZDUG� DQQXDO� LQYHVWPHQW� LQ� ,7� ZLWK�

LQYHVWPHQW�H[SHQGLWXUH�DW������RI�VDOH�YDOXH��
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7$%/(����'HVFULSWLYH�VWDWLVWLFV�

9DULDEOHV� 2EV�� �0HDQ� 0LQ� 0HG� 0D[� 6WG�'HY��

52$� ���� ������� ������� ������� ������� �������

52(� ���� ������� ������� ������� ������� �������

526� ���� ������� ������� ������� �������� �������

4� ���� ������� ������� ������� �������� �������

,7(;3� ���� ������� �� ����� ��������� ��������

,7(;36� ���� ������� ������� ������� �� �������

7$� ���� ��������� ������� �������� ����������� ����������

/(9� ���� ����� ������� ���� �������� ������

06� ���� ������� ������� ������� ������� �������

,&,� ���� ������� ������� ������� ������� �������

1RWHV��52$��52(��DQG�526��DUH�UHSUHVHQW�ILUP�ILQDQFLDO�SHUIRUPDQFH�UHWXUQ�RQ�DVVHWV��UHWXUQ�RQ�HTXLW\��UHWXUQ�RQ�VDOHV��
UHVSHFWLYHO\�� 4� UHSUHVHQWV� ILUP� PDUNHW� SHUIRUPDQFH�� QDPHO\� 7RELQ¶V� 4�� ,7(;3� DQG� ,7(;36� UHSUHVHQW� WRWDO� ,7�
H[SHQGLWXUH�DQG�WRWDO�,7�H[SHQGLWXUH�GLYLGHG�E\�WRWDO�VDOHV��UHVSHFWLYHO\��7$��/(9��06��,&,�UHSUHVHQW�WRWDO�DVVHWV��ILUP¶V�

OHYHUDJH��GHEW�HTXLW\�UDWLR���PDUNHW�VKDUH��DQG�LQGXVWU\�FDSLWDO�LQWHQVLW\��UHVSHFWLYHO\��

�
&255(/$7,21�0$75,&(6�

�
7DEOH� �� VKRZV� WKH� FRUUHODWLRQV� EHWZHHQ� ,7� LQYHVWPHQW� �,7(;36�DV� PHDVXUHG� E\� WKH� DPRXQW� RI� ,7�

LQYHVWPHQW�VDOHV��ZLWK� WKUHH�PHDVXUHV�RI� ILQDQFLDO�EDVH� DFFRXQWLQJ�SHUIRUPDQFH� �52$��52(�� 526���DQG� RQH�

PHDVXUH�RI�PDUNHW�EDVH�SHUIRUPDQFH��7RELQ¶V�4���,7�LQYHVWPHQW�KDV�D�QHJDWLYH�FRUUHODWLRQ�RI���������VLJQLILFDQW�

DW�WKH����OHYHO��ZLWK�52$��D�QHJDWLYH�FRUUHODWLRQ�RI���������VLJQLILFDQW�DW�WKH����OHYHO��ZLWK�52(��DQG�D�QHJDWLYH�

FRUUHODWLRQ�RI���������VLJQLILFDQW�DW�WKH����OHYHO��ZLWK�7RELQ¶V�4��,7�LQYHVWPHQW�LV�WKXV�QHJDWLYHO\�FRUUHODWHG�ZLWK�
WKH�ILUP¶V�SHUIRUPDQFH�LQ�WKH�\HDU�RI��LQYHVWPHQW��7KH�LQYHVWPHQW�KRZHYHU�KDV�D�SRVLWLYH�FRUUHODWLRQ�RI�������

�VLJQLILFDQW�DW����OHYHO��ZLWK�526��

�
7$%/(����&RUUHODWLRQV�PDWUL[�DPRQJ�YDULDEOHV�

�� �� �� �� �� �� �� �� �� ��

52$� �� � � � � � � � �

52(� ������ �� � � � � � � �

526� ������ ������ �� � � � � � �

4� ������ ������ ������ �� � � � � �

,7(;36� ������� ������� ������ ������� �� � � � �

7$� ������� ������ ������ ������ ������ �� � � �

/(9� ������ ������ ������ ������� ������� ������ �� � �

06� ������ ������ ������� ������ ������� ������ ������ �� �

,&,� ������ ������ ������ ������ ������ ������ ������ ������ ��

1RWHV������DQG��GHQRWH��UHVSHFWLYHO\��VLJQLILFDQFH�DW�WKH�������DQG����SHUFHQW�OHYHOV��EDVHG�RQ�WZR�WDLOHG�WHVWV��

�
',$*1267,&�7(676�2)�'<1$0,&�3$1(/�'$7$�(67,0$7,21�$1'�9$/,',7<�2)�

5(68/76�
�

(VWLPDWLRQ�UHVXOWV�RI�WKH�VWDWLVWLFDO�PRGHO�ZLOO�EH�VWDEOH�DQG�HIILFLHQW�LI�WKH�HQGRJHQRXV�YDULDEOHV�VKRZ�XQLW�URRW�

FKDUDFWHULVWLFV�RI�VWDELOLW\�DQG�VWDWLRQDULW\�LQ�WKH�PRGHO��6FKXOW]�HW�DO���������,Q�WKLV�VWXG\�WZR�DSSURDFKHV�WR�WHVW�
XQLW�URRWV�ZHUH�XVHG��QDPHO\�WKH�/HYLQ��/LQ�	�&KX�WHVW��//&�WHVW��DQG�WKH��3KLOOLSV�DQG�3HUURQ��33��)LVKHU�WHVW��

7KH�S�YDOXH���������UHMHFW�WKH�QXOO�K\SRWKHVLV��LQGLFDWHV�WKDW�WKH��YDULDEOHV�DUH�VWDWLRQDU\��RU�WKHUH�LV�QR�XQLW�URRW�

LQ�WKH�GDWD��)XUWKHU��WKH�FRQVLVWHQF\�RI�*00�HVWLPDWLRQ�UHVXOWV�GHSHQGV�RQ�WKH�YDOLGLW\�RI�WKH�LQVWUXPHQW�YDULDEOHV�

�+DQVHQ��������7KH�YDOLGLW\�RI�WKH�*00�V\VWHP�ZDV�EDVHG�RQ�WKH�DVVXPSWLRQ��WKDW�WKH�LQVWUXPHQWV�DUH�VWULFWO\�

H[RJHQRXV��5RRGPDQ��������7KH�6DUJDQ�+DQVHQ�6SHFLILFDWLRQ�7HVW�ZDV�XVHG�IRU�RYHULGHQWLI\LQJ�UHVWULFWLRQ��7KH�

S�YDOXH�IRU�HDFK�WHVW�PRGHO��UHVXOWV�LQ�7DEOH������DQG����H[FHHGHG�WKH��FRQYHQWLRQDO�VLJQLILFDQFH�OHYHO��6DUJDQ�-�
VWDWLVWLF�!������ LQGLFDWLQJ� WKDW� WKH� � QXOO�K\SRWKHVLV�FDQQRW�EH� UHMHFWHG�� ,W� LV� WKXV�FRQFOXGHG� WKDW�DOO� LQVWUXPHQW�

YDULDEOHV�DUH�H[RJHQRXV�DQG�YDOLG��

� 7KH�G\QDPLF�PRGHOV�FDQQRW�HOLPLQDWH�VHULDO�FRUUHODWLRQV�IRU�ILUVW�RUGHU��$5���DQG�WKHUH�FDQQRW�EH�D���VHULDO�

FRUUHODWLRQ�IRU�VHFRQG�RUGHU��$5����:LQWRNL�HW�DO��������$UHOODQR�	�%RQG��������7KH�QXOO�K\SRWKHVLV��+���IRU�

WKLV�WHVW�VWDWHV�WKDW�WKHUH�LV�QR� UHVLGXDO�VHULDO�FRUUHODWLRQ�LQ�WKH�PRGHO� WHVWHG��7KH�DOWHUQDWLYH�K\SRWKHVLV�LV�WKDW�
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WKHUH�LV�D�UHVLGXDO�VHULDO�FRUUHODWLRQ�LQ�WKH�UHVHDUFK�PRGHO��,I�WKH�S�YDOXH!�������WKHQ�WKH�QXOO�K\SRWKHVLV�FDQQRW�EH�

UHMHFWHG��ZKLFK�PHDQV� WKHUH� LV�QR� UHVLGXDO� VHULDO� FRUUHODWLRQ� LQ� WKH�PRGHO��&RQYHUVHO\�� LI�S�YDOXH��������+D� LV�

DFFHSWHG��ZKLFK�PHDQV�WKHUH�LV�D� UHVLGXDO�VHULDO�FRUUHODWLRQ�LQ�WKH�PRGHO��5HVXOWV�IRU�*00�$5����DQG�$5����

VSHFLILFDWLRQ� WHVWV� LQ� 7DEOH� ��� ��� DQG� ��� LW� LQGLFDWH� WKDW� WKH� UHTXLUHPHQWV� DUH� PHW� DQG� WKHUH� LV� ILUVW�RUGHU�
DXWRFRUUHODWLRQ��EXW�ZLWKRXW�WKH�VHFRQG�RUGHU�DV�UHTXLUHG�LQ�*00��

�

�

',6&866,21�
�

,7�,19(670(17�$1'�,1',9,'8$/�),50�3(5)250$1&(�

�
7DEOH���VKRZV�WKH�IRXU�UHVHDUFK�PRGHOV�ZLWK�WKH�ODJ�GHSHQGHQW�YDULDEOH�LQIOXHQFLQJ�WKH�GHSHQGHQW�YDULDEOH��7KH�

WKUHH� PRGHOV� IRU� ILQDQFLDO� SHUIRUPDQFH� DUH� VLJQLILFDQW� DW� WKH� ��� OHYHO�� QDPHO\� /2*52$�� /2*52(�� DQG�

/2*526�ZLWK�FRHIILFLHQW� YDOXHV� UHVSHFWLYHO\�DW� ����������������DQG���������7KH�PDUNHW�SHUIRUPDQFH�PRGHO�
PHDVXUHG�E\�/2*4�LV�VLJQLILFDQW�DW����ZLWK�D�FRHIILFLHQW�RI���������7KH�IRXU�GHSHQGHQW�YDULDEOHV�LQ�WKH�ODJ�WHVW�

UHVXOWV�SURYLGH�HYLGHQFH�WKDW�DOO�PRGHOV�GHYHORSHG�DUH�G\QDPLF�DQG�PRUH�SUHFLVHO\�HVWLPDWHG�XVLQJ�D�G\QDPLF�

SDQHO�PRGHO��

�

7$%/(����,7�,QYHVWPHQW�DQG�LQGLYLGXDO�ILUP�SHUIRUPDQFH�±�6\VWHP�*00�WZR�VWHS�HVWLPDWRUV�ZLWK�UREXVW�VWDQGDUG�HUURU�

9DULDEOHV�
/2*52$��

�0RGHO����

/2*52(��

�0RGHO����

/2*526��

�0RGHO����

/2*4��

�0RGHO����

/2*52$����� ������� � � �

/2*52(����� � ������� � �

/2*526����� � � ������� �
/2*4����� � � � �������

/2*,7(;36� �������� �������� ������� �������
/2*,7(;36����� ������� ������� ������� �������

/2*7$� ������� ������� ������� ��������
/2*/(9� �������� �������� �������� �������

/2*06� ������� ������� �������� �������

/2*,&,� �������� �������� ������� ��������
2EV�� ���� ���� ���� ����

$5���� ������� ������� ������� �������

$5���� ������� ������� ������� �������

6DUJDQ�WHVW� ������� ������� ������� �������

3URE�-�VWDWLVWLF�� ������� ������� ������� �������

1RWHV�� 7KLV� WDEOH� FRQWDLQV� WKH� UHVXOWV�RI� WHVWLQJ� WKH� ,7� LQYHVWPHQW�DQG� LQGLYLGXDO� ILUP�SHUIRUPDQFH� �/2*52$��

/2*52(��/2*526��DQG�/2*4��ZLWK� WKH�6\VWHP�*00� HVWLPDWLRQ�WHFKQLTXH�WZR�VWHS�HVWLPDWRUV�ZLWK�
UREXVW�VWDQGDUG�HUURUV��

����DQG��GHQRWH��UHVSHFWLYHO\��VLJQLILFDQFH�DW�WKH�������DQG����SHUFHQW�OHYHOV�

�

7DEOH���VKRZV�WKDW�,7�LQYHVWPHQW��/2*7,(;36��GRHV�QRW�DIIHFW�WKH� ILUP¶V� ILQDQFLDO�SHUIRUPDQFH��7KH�

/2*52$��/2*52(��DQG�/2*526�FRHIILFLHQWV�DUH�UHVSHFWLYHO\������������������DQG��������LQGLFDWLQJ�WKDW�WKH�

TXDQWXP�RI�,7�LQYHVWPHQW�LQ�\HDU� W�ZLOO�QRW�DIIHFW�WKH�ILUP¶V� ILQDQFLDO�SHUIRUPDQFH�IRU�WKDW�\HDU��)XUWKHUPRUH���

PDUNHW�SHUIRUPDQFH�PHDVXUHG�E\�7RELQ¶V�4�VKRZV�D�SRVLWLYH�FRHIILFLHQW�RI��������DW����OHYHO�LQGLFDWLQJ�WKDW�WKH�

TXDQWXP� RI� � ,7� LQYHVWPHQW� E\� WKH� ILUP�HOLFLWHG�SRVLWLYH� UHVSRQVH� E\� LQYHVWRUV��7KLV� LV� UHIOHFWHG� LQ� WKH�KLJKHU�
7RELQ¶V�4�YDOXH�WKH�ILUP��KDV�IRU�,7�LQYHVWPHQW�LQ�D�\HDU��W���,QYHVWRUV�ZLOO�UHVSRQG�WR�DQ�LQFUHDVH�LQ�,7�LQYHVWPHQW�

LQ�WKH�FXUUHQW�SHULRG�RI����� ,W�ZLOO�VXEVHTXHQWO\�EH�UHIOHFWHG�LQ�VWRFN�SULFHV��LPSURYLQJ�PDUNHW�SHUIRUPDQFH�DV�

LQGLFDWHG� LQ�7RELQ¶V�4� YDOXH� RI� ���������7KH� UHVXOW� RI� ,7� LQYHVWPHQW�SURGXFHG� LPPHGLDWH� HIIHFW� RQ�PDUNHW�

SHUIRUPDQFH��2YHUDOO�WKH��UHVXOWV�LQGLFDWH�WKDW�WKH�FDSLWDO�PDUNHW�LQ�,QGRQHVLD�HIILFLHQWO\�UHIOHFWV�WKH�UHDFWLRQ�WR�

LQIRUPDWLRQ�RQ�,7�LQYHVWPHQWV�PDGH�E\�ILUPV�DV�VRRQ�DV�LQYHVWRUV�ZDV�LQIRUPHG�RI�WKH�LQYHVWPHQWV���7KHVH�UHVXOWV�

DUH�FRQVLVWHQW�ZLWK�WKRVH�E\�%KDUDGZDM�HW�DO���������DQG��&KDUL�HW�DO��������ZKLFK�VXJJHVW�,7�LQYHVWPHQW�ZLOO�
LPSURYH�ILUP�SHUIRUPDQFH�DQG�WKLV�ZLOO�EH�HQKDQFHG�LI�WKH�ILUP�KDV�D�UHODWHG�GLYHUVLILFDWLRQ�VWUDWHJ\��

7DEOH�9�VKRZV�WKDW�WKH�WKUHH�DFFRXQWLQJ�SHUIRUPDQFH�PHDVXUHV�DUH�VLJQLILFDQWO\�DIIHFWHG�E\�,7�LQYHVWPHQWV�

PDGH�LQ�WKH�SUHYLRXV�RQH�\HDU��,Q�RWKHU�ZRUGV��,7�LQYHVWPHQWV�LQ� WKH� W���SHULRG�KDYH�D�SRVLWLYH�HIIHFW�RQ� ILUP�

SHUIRUPDQFH� LQ� WKH� W�SHULRG�DV�PHDVXUHG�E\�/2*52$��/2*52(�� DQG�/2*526��(DFK�KDV�D�FRHIILFLHQW�DQG�

VLJQLILFDQFH�RI������������OHYHO���������������OHYHO��DQG������������OHYHO��UHVSHFWLYHO\��7KLV�UHVXOW�LQGLFDWHV��

WKDW�DQ�LQFUHDVH�LQ�,7�LQYHVWPHQW�LQ�WKH�SUHYLRXV�SHULRG�RI����ZLOO�LPSDFW�WKH�ILUP¶V�ILQDQFLDO�SHUIRUPDQFH�LQ�WKH�
FXUUHQW�\HDU��2WKHUZLVH��DQ�LQFUHDVH�LQ�LQYHVWPHQW�LQ�WKH�FXUUHQW�SHULRG�RI����ZLOO� LPSDFW�WKH�ILUP¶V� ILQDQFLDO�
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SHUIRUPDQFH�LQ�WKH�IROORZLQJ�\HDU��DQ�LQFUHDVH�RI���������IRU�/2*52$�����������IRU�/2*52(��DQG���������

IRU�/2*526���7KLV�UHVXOW�VXSSRUWV�+�D�IRU�WKH�WKUHH�ILQDQFLDO�SHUIRUPDQFH�PHDVXUHV�/2*52$��/2*52(��DQG�

/2*526��ZKLOH�,7�LQYHVWPHQW�IRU�SHULRG�W���KDV�QR�VSHFLILF�HIIHFW�RQ�ILUP�SHUIRUPDQFH�DV�PHDVXUHG�E\�PDUNHW�

SHUIRUPDQFH��QDPHO\�7RELQ¶V�4��
7KH�LPSDFW�RI�WLPH�ODJ�EHWZHHQ�,7�LQYHVWPHQW�RQ�SURGXFWLYLW\�RU�RQ�EXVLQHVV�EHQHILWV�WKDW�ILUPV�ZLOO�UHFHLYH�

KDV�GLIIHUHQW�ODJ�SHULRGV��'HYDUDM�DQG�.RKOL��������VWDWHG�WKDW�WKH�YDULDWLRQV�LQ�ODJ�WLPH�IRU�,7�LQYHVWPHQW�DJDLQVW�

WKH�EHQHILWV�JHQHUDWHG�FRXOG�EH�H[SODLQHG�WKURXJK�VHYHUDO�VWXGLHV�VXFK�DV�&XVWRPHU�5HODWLRQVKLS�0DQDJHPHQW�

�&50��DQG�6XSSO\�&KDLQ�0DQDJHPHQW��6&0���7KHVH�DUH�VHYHUDO�W\SHV�RI�,7�LPSOHPHQWDWLRQ�GHVLJQ�WKDW�UHTXLUHV�

WLPH�IRU�H[HFXWLRQ�XQWLO�FRPSOHWLRQ�EHWZHHQ����� PRQWKV��,Q�WKH�HQG��WKH�EHQHILWV�ZLOO�EH�JDLQHG�E\�LQYHVWRU�ILUPV�

LQ�WKH�SRVW�LPSOHPHQWDWLRQ�SHULRG�LQ�WKH�IRUP�RI�LQFUHDVHG�52$�DQG�526��$QRWKHU�VWXG\�FRQGXFWHG�E\�ILUPV�DQG�
LQFOXGHG�LQ�WKH�,QIRUPDWLRQ�:HHN�7RS����� LQ�WKH�����������SHULRG��HVWDEOLVKHG�� WKDW�WKH�UHODWLRQVKLS�EHWZHHQ�

ODJ�WLPH�RI�,7�LQYHVWPHQW�DQG�ILUP�SHUIRUPDQFH�ZRXOG�FXOPLQDWH�LQ�WKH��KLJKHVW�SRVW�LPSOHPHQWDWLRQ�EHQHILWV�LQ�

WKH�WKLUG�DQG�IRXUWK�\HDU��'LIIHUHQFHV�LQ�JDS�EHQHILWV�EHWZHHQ�ILUPV�DUH�PDLQO\�GXH�WR�WKH�LQKHUHQW�WLPH�FRQVWUDLQWV�

LQ�DGRSWLQJ�DQG�LPSOHPHQWLQJ�QHZ�WHFKQRORJLHV�WKDW�XVXDOO\�DFFRPSDQ\�FKDQJHV�LQ�EXVLQHVV�DFWLYLWLHV��.DUDQMD�

	�%KDWW��������

�

,7�,19(670(17�$1'�,1'8675<�$'-867('�),50�3(5)250$1&(�

�
7KLV� VHFWLRQ� H[DPLQHV� WKH� UHODWLRQVKLS� EHWZHHQ� ,7� LQYHVWPHQW� DQG� ILQDQFLDO� SHUIRUPDQFH� RI� WKH� LQGXVWU\�� ,Q�
PHDVXULQJ�WKH� LQGXVWU\��� DGMXVWHG�SHUIRUPDQFH�LV�XVHG� WR�PLQLPL]H�GLIIHUHQFHV�LQ�YDULDELOLW\� WKDW�RFFXU�ZLWKLQ�

LQGXVWU\�JURXSV�7KH�UHVXOWV�LQ�7DEOH�9�VKRZ�WKDW�WKH�ODJ�HIIHFW�RI�,7�LQYHVWPHQW�LV�QRW�VLJQLILFDQW��RQ�WKH�ILUP¶V�

SHUIRUPDQFH�DV�PHDVXUHG�E\�7RELQ¶V�4��7KHUHIRUH��LQ�RXU�LQGXVWU\�DGMXVWHG�DQDO\VLV��ZH�GR�QRW�LQFOXGH�7RELQ
V�

4�DV�D�SUR[\�IRU�PDUNHW�SHUIRUPDQFH�LQ�RUGHU�WR�LGHQWLI\�WKH�WLPH�ODJ�HIIHFW�RI�,7�LQYHVWPHQW��7DEOH�9,�VKRZV�WKDW�

,7� LQYHVWPHQW� GRHV�QRW� VLJQLILFDQWO\�DIIHFW� WKH� ILUP¶V� ILQDQFLDO� SHUIRUPDQFH� GXULQJ� WKH� LQYHVWPHQW� \HDU� �W�� DV�

PHDVXUHG� E\�$'-/2*52$� �FRHIILFLHQW� �������� DQG�$'-/2*52(� �FRHIILFLHQW� ��������� DQG� $'-/2*526�
�FRHIILFLHQW����������7KH�UHVXOW�VKRZV�WKDW�DOWKRXJK�WKH�ILUP¶V�,7�LQYHVWPHQW�LQ�\HDU��W��KDV�D�SRVLWLYH�FRHIILFLHQW��

LW�GRHV�QRW�VLJQLILFDQWO\�LQFUHDVH�WKH�ILUP¶V�ILQDQFLDO�SHUIRUPDQFH�LQ�WKH�\HDU��W���,QWHUHVWLQJO\��WKH�WLPH�ODJ�HIIHFW�

RI� ,7� LQYHVWPHQW�RQ� LQGXVWU\�DGMXVWHG� ILUP�SHUIRUPDQFH� LV� VWDWLVWLFDOO\� VLJQLILFDQW��(DFK�KDV� D�FRHIILFLHQW�DQG�

VLJQLILFDQFH�RI���������������������������DQG����������

�
7$%/(����,7�LQYHVWPHQW�DQG�LQGXVWU\�DGMXVWHG�ILUP�SHUIRUPDQFH�±�6\VWHP�*00�WZR�VWHS�HVWLPDWRUV�ZLWK�UREXVW�VWDQGDUG�

HUURU�

9DULDEOHV�
$'-/2*52$��

�0RGHO����

$'-/2*52(��

�0RGHO����

$'-/2*526��

�0RGHO����

$'-/2*52$����� ������� � �

$'-/2*52(����� � ������� �
$'-/2*526����� � � �������

/2*,7(;36� ������� ������� �������

/2*,7(;36����� ������� ������� �������
/2*7$� ������� �������� �������

/2*/(9� �������� �������� ��������

/2*06� ������� ������� �������

/2*,&,� �������� ������� �������

2EVHUYDVL� ���� ���� ����
$5���� ������� ������� �������

$5���� ������� ������� �������
+DQVHQ�-�WHVW� ������� ������� �������

3URE�-�VWDWLVWLF�� ������� ������� �������

1RWHV�� 7KLV� WDEOH� FRQWDLQV� WKH� UHVXOWV� RI� WHVWLQJ� WKH� ,7� LQYHVWPHQW� DQG� LQGXVWU\� DGMXVWHG� ILUP�

SHUIRUPDQFH��$'-/2*52$��$'-/2*52(��DQG�$'-/2*526��ZLWK�WKH�6\VWHP�*00�
HVWLPDWLRQ�WHFKQLTXH�WZR�VWHS�HVWLPDWRUV�ZLWK�UREXVW�VWDQGDUG�HUURUV��

����DQG��GHQRWH��UHVSHFWLYHO\��VLJQLILFDQFH�DW�WKH�������DQG����SHUFHQW�OHYHOV�

�
7DEOH���VKRZV�WKDW�WKH�FRHIILFLHQWV�RI�$'-/2*52$��$'-/2*52(��DQG�$'-/2*526�DUH�KLJKHU�WKDQ�

WKH�FRHIILFLHQWV�RI�ILQDQFLDO�SHUIRUPDQFH�LQGLYLGXDOO\�SUHVHQWHG�LQ�7DEOH�9��7KLV�LQGLFDWHV�WKDW�DQ�LQFUHDVH�LQ�,7�
LQYHVWPHQW�LQ�WKH�SUHYLRXV�SHULRG��W����RI����ZLOO�LPSDFW�WKH�SHUIRUPDQFH�FRUSRUDWH�ILQDQFH�LQ�WKH�FXUUHQW�\HDU�

�W���2WKHUZLVH�� DQ� LQFUHDVH� LQ� ,7� LQYHVWPHQW� LQ� WKH� FXUUHQW� SHULRG� �W�� RI� ��� ZLOO� LPSDFW� WKH� ILUP¶V� ILQDQFLDO�

SHUIRUPDQFH� LQ� WKH� IROORZLQJ� \HDU� �W���� ZLWK� DQ� LQFUHDVH� RI� �������� IRU� $'-/2*52$�� �������� IRU�

$'-/2*52(��DQG����������IRU�$'-/2*526��7KHVH�UHVXOWV�SURYH�WKDW�+�E�LV�VXSSRUWHG��7KHVH�UHVXOWV�FRQILUP�

WKDW� D� WLPH� ODJ� IRU� ,7� LQYHVWPHQWV� FRQWULEXWH� WR� WKH� ILUP¶V� EHQHILWV�� 7KHUH� LV� DOVR� D� UHODWLRQVKLS� EHWZHHQ� ,7�

LQYHVWPHQWV¶�WLPH�ODJ�ZLWK�WKH�ILUPV¶�ILQDQFLDO�SHUIRUPDQFH��0RUH�LQWHUHVWLQJO\��LQ�WKLV�VHFWLRQ��WKH�FRHIILFLHQW�RI�
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D� ILUP¶V� ILQDQFLDO�SHUIRUPDQFH� DW� LQGXVWU\� OHYHO� LV�KLJKHU� WKDQ� WKDQ� WKDW� DW� WKH� � LQGLYLGXDO� ILUP¶V� OHYHO�� ,W� FDQ�

WKHUHIRUH�EH�FRQFOXGHG�WKDW�WKH�WLPH�ODJ�HIIHFW�RI�,7�LQYHVWPHQW�LPSDFWV�WKH�ILUP¶V�ILQDQFLDO�SHUIRUPDQFH��DQG�WKLV�

LPSDFW�LV�KLJKHU�IRU�WKH�ILUP�FRPSDUHG�WR�D�VLPLODU�ILUP�LQ�WKH�VDPH�LQGXVWU\��7KHVH�UHVXOWV�FDQ�EH�IXUWKHU�H[SODLQHG�

WKURXJK�WKH�5%7�FRQFHSW��QDPHO\��ILUPV�WKDW�LQYHVW�LQ�,7�DQG�EHFRPH�OHDG�,7�XVHUV��ZLOO�EH�DEOH�WR�FUHDWH�XQLTXH�
,7�FDSDELOLWLHV��6XFK�ILUPV�ZLOO�JHQHUDWH�VXSHULRU�EXVLQHVV�SHUIRUPDQFH�FRPSDUHG�WR�WKRVH�RI�LWV�FRPSHWLWRUV��&KDH�

HW�DO���������

�

�

&21&/86,216�
�

,7�LQYHVWPHQW�LV�FDSLWDO�H[SHQGLWXUH�DLPHG�DW�DFTXLULQJ�WHFKQRORJLFDO�DVVHWV�WR�VXSSRUW�WUDQVDFWLRQDO��WDFWLFDO�RU�
VWUDWHJLF�JRDOV��&OLQH�	�*X\QHV��������7KH�H[SHFWDWLRQV�RQ�SHUIRUPDQFH�PD\�EH�DFKLHYHG�E\�WKH�ILUP�DW�WKH�WLPH�

RI�LQYHVWPHQW��LPPHGLDWH��RU�LW�PD\�UHTXLUH�D�WLPH�ODJ�EHIRUH�WKH�,7�LQYHVWPHQW�PDQLIHVWV�LWV�RSWLPDO�EHQHILWV�IRU�

WKH� ILUP� �'HYDUDM�	�.RKOL� ������&DPSEHOO� ������.KDOODI� HW� DO�� �������2YHUDOO�� WKH� VWXG\� UHVXOWV� VXSSRUW� WKH�

K\SRWKHVLV�WKDW�WKHUH�LV�D�UHODWLRQVKLS�EHWZHHQ�,7�LQYHVWPHQW�DQG�WKH�ILUP¶V�ILQDQFLDO�SHUIRUPDQFH��ERWK�IRU�WKH�

LQGLYLGXDO�SHUIRUPDQFH�DQG�LQGXVWU\�DGMXVWHG�ILUP�SHUIRUPDQFH��)ROORZLQJ�WKH�5%7�FRQFHSW��WKLV�VWXG\�SURYHV�

WKDW�,7�LV�WKH�SULPDU\�EXVLQHVV�UHVRXUFH�WKDW�SURYLGHV�D�FRPSHWLWLYH�DGYDQWDJH�RYHU��LWV�FRPSHWLWRUV��5DL�HW�DO��
��������

7KH�ILQGLQJV�RI�WKLV�VWXG\�RIIHU�VHYHUDO�LPSOLFDWLRQV��)LUVW��WKH�UHODWLRQVKLS�RI�ILQDQFLDO�SHUIRUPDQFH�LQ�WKH�

IRUP�RI�SURILWDELOLW\�ZLOO�EH�VHFXUHG�E\�WKH�ILUP�DQG�VKRXOG�LQFUHDVH�DIWHU�RQH�\HDU�RI�,7�LQYHVWPHQW��W�������7KLV�

VWXG\�H[WDEOLVKHG�WKDW�LW� WDNHV�D����\HDU�WLPH�ODJ�RQ�,7�LQYHVWPHQW�IRU�DQ�LPSDFW�WR�UHJLVWHU�LWVHOI�RQ�WKH�ILUP¶V�

ILQDQFLDO�SHUIRUPDQFH��0DQDJHUV�RU�GHFLVLRQ�PDNHUV�PXVW�SD\�DWWHQWLRQ�WR�WKH�WLPH�ODJ�IRU�,7�LQYHVWPHQW�IRU�WKH�
PDWHULDOL]DWLRQ� RI� ILQDQFLDO� EHQHILWV�� 7KHUH� LV� WKH� RUJDQL]DWLRQDO� OHDUQLQJ� SURFHVV�� VWUXFWXUDO� HIIHFWV�� DQG�

FRPSOHPHQWDU\� HIIHFWV� WKDW� QHHG� WR� EH�XQGHUVWRRG� LQ� RUGHU� WR� DSSUHFLDWH� WKDW� WKHUH�ZLOO� EH� D� WLPH� ODJ� IRU� ,7�

LPSOHPHQWDWLRQ�EHIRUH�WKH�EHQHILWV�DUH�UHJLVWHUHG��E\�WKH�ILUP��6KDIW�HW�DO���������6HFRQGO\��WKH�LPPHGLDWH�LPSDFW�

RI� ,7� LQYHVWPHQW� RQ� WKH� ILUP¶V�SHUIRUPDQFH�RFFXUV�ZKHQ� LW� LV�PHDVXUHG�E\�PDUNHW� SHUIRUPDQFH� �7RELQ¶V�4���

,QIRUPDWLRQ�DERXW�,7�LQYHVWPHQW�LV�JRRG�QHZV�IRU�LQYHVWRUV��,W�LV�H[SHFWHG�WKDW�WKH�ILUP¶V�IXWXUH�SHUIRUPDQFH�ZLOO�

EH�UHIOHFWHG�GLUHFWO\� LQ�WKH� VWRFN�SULFH�LQ�WKH�,7�LQYHVWPHQW�SHULRG�DV�HYLGHQW� LQ�WKH� ILQGLQJV�RI�HDUOLHU�VWXGLHV��
�%KDUDGZDM�HW�DO��������&KDUL�HW�DO��������%DUGKDQ�HW�DO��������.RKOL�HW�DO����������

6HYHUDO�OLPLWDWLRQV�FDQ�EH�LGHQWLILHG�LQ�RXU�VWXG\��)LUVW��WKH�OLPLWDWLRQV�RI�WKH�,7�LQYHVWPHQW�GLVFORVXUH�LQ�

ILQDQFLDO�VWDWHPHQWV�RFFXU�LQ�ILUPV�WKDW�DFWXDOO\�KDYH�PDGH�,7�LQYHVWPHQWV��EXW�GLG�QRW�VHSDUDWH�WKLV�VSHFLILFDOO\�

RQ�FHUWDLQ�DFFRXQW�FODVVLILFDWLRQV�RU�IL[HG�DVVHW�FODVVLILFDWLRQV��$V�VXFK�WKHVH�FRPSDQLHV�ZLOO�QRW�EH�LQFOXGHG�LQ�

WKH� UHVHDUFK� VDPSOH�� 6HFRQGO\�� WKLV� VWXG\� KDV� D� VKRUW� REVHUYDWLRQ� SHULRG� RI� �� \HDUV��ZKLFK� LV� LQVXIILFLHQW� WR��

H[DPLQH� WKH� LPSDFW� RI� WLPH� ODJ� LQ� WKH� ORQJ� UXQ�� )LQDOO\�� ZH� FDQQRW� FRQWURO� WKH� HIIHFW� RI� WKH� RQJRLQJ� ,7�
LPSOHPHQWDWLRQ�RU�D�QHZ�RQH�GXULQJ�WKH�REVHUYDWLRQ�SHULRG���,W�LV�DOVR�QRW�SRVVLEOH�WR�PDQDJH�WKH�LQYHVWPHQW�LQ�

WKH�IRUP�RI�SURJUDP�SDFNDJHV��RU�GHYHORS�LW�DQG�FRQGXFW�WKH�FXVWRPL]DWLRQV�� �
%DVHG�RQ�WKHVH�UHVHDUFK�OLPLWDWLRQV��VHYHUDO�VXJJHVWLRQV�FDQ�EH�PDGH�IRU�FRQVLGHUDWLRQ�LQ�IXWXUH�VWXGLHV��

)LUVW��UHVHDUFKHUV�QHHG�WR�FODVVLI\� ILUPV� LQWR�WKRVH�ZLWK�KLJK� WHFKQRORJ\�DQG�ORZ� WHFKQRORJ\��)LUPV�ZLWK�KLJK�

WHFKQRORJ\�WHQG�WR�KDYH�H[SOLFLW�GLVFORVXUHV�RI�,7�LQYHVWPHQW��6HFRQG��WKH�UHVHDUFKHU�FDQ�IXUWKHU�H[WHQG�WKH�VWXG\�
SHULRG�DQG�XVH�EDODQFHG�SDQHO�GDWD�WR�H[DPLQH�LW�LQ�WKH�ORQJ�UXQ��7KLUG��IROORZLQJ�WKH�OLPLWDWLRQV�RI�,7�LQYHVWPHQW�

FDWHJRUL]DWLRQ��IXUWKHU�UHVHDUFK�FDQ�MXVWLI\�RU�FUHDWH�VDPSOH�JURXSV�DFFRUGLQJ�WR�WKH�W\SH�RI�FODVVLILFDWLRQ�PDGH�

E\�&OLQH�DQG�*X\QHV���������QDPHO\��WKH�W\SHV�RI�VWUDWHJLF�,7�LQYHVWPHQWV��LQFOXGLQJ�WDFWLFDO�,7�LQYHVWPHQWV��,7�

WKUHVKROG�LQYHVWPHQWV�DQG�WUDFWLRQDO�,7�LQYHVWPHQWV��

�

�

5()(5(1&(6�

�
$FKMDUL��'��	�$�(��:DK\XQLQJW\DV��������,QIRUPDWLRQ�WHFKQRORJ\�LQYHVWPHQW�DQQRXQFHPHQWV�DQG�ILUPV¶�YDOXH��

WKH� FDVH� RI� LQGRQHVLDQ� ILUPV� LQ� WKH� ILQDQFLDO�DQG� QRQ�ILQDQFLDO� VHFWRUV��$VLDQ�-RXUQDO� RI�%XVLQHVV� DQG�

$FFRXQWLQJ�������������

$GUD\DQL�� ,�� 	� 'HZL�� $�)�� ������ 3HQJDUXK� ,7� VSHQGLQJ� WHUKDGDS� NLQHUMD� SHUXVDKDDQ� SDGD� SHUXVDKDDQ�

WHOHNRPXQLNDVL�\DQJ�WHUGDIDWDU�GL�EXUVD�VHOXUXK�$VLD�7HQJJDUD�SDGD�WDKXQ������������0RGXV�-RXUQDOV�

�������������
$KDURQVRQ��%�6��	�6FKLOOLQJ��0$��������0DSSLQJ�WKH�WHFKQRORJLFDO�ODQGVFDSH��PHDVXULQJ�WHFKQRORJ\�GLVWDQFH��

WHFKQRORJLFDO�IRRWSULQWV��DQG�WHFKQRORJ\�HYROXWLRQ��5HVHDUFK�3ROLF\���������������

$UDO��6��	�:HLOO��3��������,7�DVVHWV��RUJDQL]DWLRQDO�FDSDELOLWLHV��DQG�ILUP�SHUIRUPDQFH��+RZ�UHVRXUFH�DOORFDWLRQV�

DQG�RUJDQL]DWLRQDO�GLIIHUHQFHV�H[SODLQ�SHUIRUPDQFH�YDULDWLRQ��2UJDQL]DWLRQ�6FLHQFH�����������������

$UHOODQR��0��	�%RQG��6��������6RPH�WHVWV�RI�VSHFLILFDWLRQ�IRU�SDQHO�GDWD��0RQWH�&DUOR�HYLGHQFH�DQG�DQ�DSSOLFDWLRQ�
WR�HPSOR\PHQW�HTXDWLRQV��7KH�5HYLHZ�RI�(FRQRPLF�6WXGLHV�������������
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%DOWDJL��%�+��������(FRQRPHWULFV���WK�(GLWLRQ��%HUOLQ��+HLGHOEHUJ��6SULQJHU�%HUOLQ�+HLGHOEHUJ��

%DUGKDQ��,���.ULVKQDQ��9��	�/LQ��6��������5HVHDUFK�QRWH�EXVLQHVV�YDOXH�RI�LQIRUPDWLRQ�WHFKQRORJ\��WHVWLQJ� WKH�

LQWHUDFWLRQ�HIIHFW�RI�,7�DQG�5	'�RQ�7RELQ
V�4��,QIRUPDWLRQ�6\VWHPV�5HVHDUFK��������������������

%DUQH\��-��������)LUP�UHVRXUFHV�DQG�VXVWDLQHG�FRPSHWLWLYH�DGYDQWDJH��-RXUQDO�RI�0DQDJHPHQW�������������
%KDUDGZDM��$�6��������$�UHVRXUFH�EDVHG�SHUVSHFWLYH�RQ�LQIRUPDWLRQ�WHFKQRORJ\�FDSDELOLW\�DQG�ILUP�SHUIRUPDQFH��

DQ�HPSLULFDO�LQYHVWLJDWLRQ��0,6�4XDUWHUO\�����������������

%KDUDGZDM��$�6���%KDUDGZDM��6�*��	�.RQV\QVNL��%�5��������,QIRUPDWLRQ�WHFKQRORJ\�HIIHFWV�RQ�ILUP�SHUIRUPDQFH�

DV�PHDVXUHG�E\�7RELQ
V�T��0DQDJHPHQW�6FLHQFH�������������

%U\QMROIVVRQ��(��������7KH�SURGXFWLYLW\�SDUDGR[�RI�LQIRUPDWLRQ�WHFKQRORJ\��&RPPXQLFDWLRQV�RI�WKH�$&0���������

�������
%U\QMROIVVRQ��(���0DORQH��7�:���*XUED[DQL��9��	�.DPELO��$������� 'RHV�LQIRUPDWLRQ�WHFKQRORJ\�OHDG�WR�VPDOOHU�

ILUPV"�0DQDJHPHQW�6FLHQFH�������������

&DPSEHOO��0��������:KDW�D�'LIIHUHQFH�D�<HDU�0DNHV��WLPH�ODJ�HIIHFW�RI�LQIRUPDWLRQ�WHFKQRORJ\�LQYHVWPHQW�RQ�

ILUP�SHUIRUPDQFH��-RXUQDO�RI�2UJDQL]DWLRQDO�&RPSXWLQJ�DQG�(OHFWURQLF�&RPPHUFH�������������

&KDH�� +��&��� .RK�� � &�(�� 	� 3U\EXWRN�� 9�5�� ������ LQIRUPDWLRQ� WHFKQRORJ\� FDSDELOLW\� DQG� ILUP� SHUIRUPDQFH��

FRQWUDGLFWRU\�ILQGLQJV�DQG�WKHLU�SRVVLEOH�FDXVHV��0,6�4XDUWHUO\������������
&KDUL��0�'�5���'HYDUDM��6��	�'DYLG��3��������5HVHDUFK�QRWH²7KH�LPSDFW�RI�LQIRUPDWLRQ�WHFKQRORJ\�LQYHVWPHQWV�

DQG�GLYHUVLILFDWLRQ�VWUDWHJLHV�RQ�ILUP�SHUIRUPDQFH��0DQDJHPHQW�6FLHQFH�������������

&OLQH�� 0�.�� 	� *X\QHV�� &�6�� ������ $� VWXG\� RI� WKH� LPSDFW� RI� LQIRUPDWLRQ� WHFKQRORJ\� LQYHVWPHQW� RQ� ILUP�

SHUIRUPDQFH��7KH�-RXUQDO�RI�&RPSXWHU�,QIRUPDWLRQ�6\VWHPV�������������

'HGULFN��-���*XUED[DQL��9��	�.UDHPHU��.�/��������,QIRUPDWLRQ�WHFKQRORJ\�DQG�HFRQRPLF�SHUIRUPDQFH��D�FULWLFDO�
UHYLHZ�RI�WKH�HPSLULFDO�HYLGHQFH��$&0�&RPSXWLQJ�6XUYH\V���������±���

'HKQLQJ��%��	�5LFKDUGVRQ��9�-��������5HWXUQ�RQ�LQYHVWPHQWV�LQ� LQIRUPDWLRQ�WHFKQRORJ\��D�UHVHDUFK�V\QWKHVLV��

-RXUQDO�RI�,QIRUPDWLRQ�6\VWHPV�������������

'HYDUDM��6��	�.RKOL��5��������,QIRUPDWLRQ�WHFKQRORJ\�SD\RII�LQ�WKH�KHDOWK�FDUH�LQGXVWU\��D�ORQJLWXGLQDO�VWXG\��

-RXUQDO�RI�0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV�������������

'HYDUDM��6��	�.RKOL��5��������3HUIRUPDQFH�LPSDFWV�RI�LQIRUPDWLRQ�WHFKQRORJ\��LV�DFWXDO�XVDJH�WKH�PLVVLQJ�OLQN"�
0DQDJHPHQW�6FLHQFH�����������������

'HZDQ��6��	�.UDHPHU��.�/��������,QIRUPDWLRQ�WHFKQRORJ\�DQG�SURGXFWLYLW\��HYLGHQFH�IURP�FRXQWU\�OHYHO�GDWD��

0DQDJHPHQW�6FLHQFH�������������

)DURXN��%�.�8��	�'DQGDJR��.�,��������,PSDFW�RI�LQYHVWPHQW�LQ�LQIRUPDWLRQ�WHFKQRORJ\�RQ�ILQDQFLDO�SHUIRUPDQFH�

RI�1LJHULDQ�%DQNV��LV�WKHUH�D�SURGXFWLYLW\�SDUDGR["�-RXUQDO�RI�,QWHUQHW�%DQNLQJ�	�&RPPHUFH��������������

*UHHQH��:�+��������(FRQRPHWULF�$QDO\VLV���WK�(GLWLRQ��1HZ�-HUVH\��3UHQWLFH�+DOO��

*XMDUDWL��'�1��	�3RUWHU��'�&��������%DVLF�(FRQRPHWULFV���WK�(GLWLRQ��1HZ�<RUN��0F*UDZ�+LOO��

+DML� $EGLIDWDK�� $�� 	� 0RKG� *KD]DOL� 1D]OL�� $�� ����� 7KH� UROH� RI� LQWDQJLEOH� DVVHWV� DQG� OLDELOLWLHV� LQ� ILUP�

SHUIRUPDQFH��HPSLULFDO�HYLGHQFH��-RXUQDO�RI�$SSOLHG�$FFRXQWLQJ�5HVHDUFK�������������

+DQVHQ��/�3��������/DUJH�VDPSOH�SURSHUWLHV�RI�JHQHUDOL]HG�PHWKRG�RI�PRPHQWV�HVWLPDWRUV��(FRQRPHWULFD��������

����������
+DSVDUL��0��	�*KR]DOL��,��������3HQJDUXK�WHNQRORJL�LQIRUPDVL�EHUEDVLV�VXPEHU�GD\D�WHUKDGDS�NLQHUMD�SHUXVDKDDQ��

-XUQDO�0DNVL������������

+LWW��/�0��	�%U\QMROIVVRQ��(��������3URGXFWLYLW\��EXVLQHVV�SURILWDELOLW\��DQG�FRQVXPHU� VXUSOXV�� WKUHH�GLIIHUHQW�

PHDVXUHV�RI�LQIRUPDWLRQ�WHFKQRORJ\�YDOXH��0,6�4XDUWHUO\�����������������

+R�� -�/���:X��$��	�;X��6�;��������&RUSRUDWH�JRYHUQDQFH�DQG� UHWXUQV�RQ� LQIRUPDWLRQ� WHFKQRORJ\� LQYHVWPHQW��

HYLGHQFH�IURP�DQ�HPHUJLQJ�PDUNHW��6WUDWHJLF�0DQDJHPHQW�-RXUQDO������������
+X�� 4�� 	� 3ODQW�� 5�� ������ $Q� HPSLULFDO� VWXG\� RI� WKH� FDVXDO� UHODWLRQVKLS� EHWZHHQ� ,7� LQYHVWPHQW� DQG� ILUP�

SHUIRUPDQFH��,QIRUPDWLRQ�5HVRXUFHV�0DQDJHPHQW�-RXUQDO�������������

.DSSHOPDQ��/���-RKQVRQ��9���0DXUHU��&���0F/HDQ��(���7RUUHV��5���'DYLG��$��	�4X\QK��1��������7KH������6,0�,7�

LVVXHV�DQG�WUHQGV�VWXG\��0,6�4XDUWHUO\�([HFXWLYH�������������

.DUDQMD��(��	�%KDWW��*�'��������7KH�UROH�RI�,7�LQYHVWPHQWV�LQ�IRVWHULQJ�ILUP�LQQRYDWLRQV��$Q�HPSLULFDO�VWXG\��

-RXUQDO�RI�%XVLQHVV�0DQDJHPHQW�������������
.HDWV�� %�:�� 	� +LWW�� 0�$�� ������ $� FDXVDO� PRGHO� RI� OLQNDJHV� DPRQJ� HQYLURQPHQWDO� GLPHQVLRQV�� PDFUR�

RUJDQL]DWLRQDO�FKDUDFWHULVWLFV��DQG�SHUIRUPDQFH��$FDGHP\�RI�0DQDJHPHQW�-RXUQDO�������������

.KDOODI��$���2PUDQ��0�$�	�=DNDULD��7��������([SODLQLQJ� WKH�LQFRQVLVWHQW�UHVXOWV�RI� WKH�LPSDFW�RI�LQIRUPDWLRQ�

WHFKQRORJ\� LQYHVWPHQWV� RQ� ILUP� SHUIRUPDQFH�� D� ORQJLWXGLQDO� DQDO\VLV�� -RXUQDO� RI� $FFRXQWLQJ� 	�

2UJDQL]DWLRQDO�&KDQJH��������

.RKOL��5���'HYDUDM��6��	�2Z��7�7��������'RHV�LQIRUPDWLRQ�WHFKQRORJ\�LQYHVWPHQW�LQIOXHQFH�D�ILUP¶V�PDUNHW�YDOXH"�
D�FDVH�RI�QRQ�SXEOLFO\�WUDGHG�KHDOWKFDUH�ILUPV��0,6�4XDUWHUO\������������������

/HH��+���&KRL��+���/HH�� -���0LQ�� -�� �	� /HH��+�������� ,PSDFW� RI� ,7� LQYHVWPHQW� RQ� ILUP� SHUIRUPDQFH�EDVHG�RQ�

WHFKQRORJ\�,7�DUFKLWHFWXUH��3URFHGLD�&RPSXWHU�6FLHQFH�������������
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/HH��6��	�.LP��6�+�������$�ODJ�HIIHFW�RI�,7�LQYHVWPHQW�RQ�ILUP�SHUIRUPDQFH��,QIRUPDWLRQ�5HVRXUFHV�0DQDJHPHQW�

-RXUQDO�����������

/L��+���,UDQL��=��	�/RYH��3�(��������7KH�,7�SHUIRUPDQFH�HYDOXDWLRQ�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��3URFHHGLQJV�RI�

WKH���UG�$QQXDO�+DZDLL�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�6\VWHP�6FLHQFHV����-DQ��0DXL��+,��86$��
/L��0��	�<H��/�5��������,QIRUPDWLRQ�WHFKQRORJ\�DQG�ILUP�SHUIRUPDQFH��/LQNLQJ�ZLWK�HQYLURQPHQWDO��VWUDWHJLF�

DQG�PDQDJHULDO�FRQWH[WV��,QIRUPDWLRQ�	�0DQDJHPHQW�������������

/LP��*�*���/HH��'�&��	�&ROH��5�(��������$�FRPSDUDWLYH�VWXG\�RQ�WKH�WLPH�ODJ�HIIHFW�RI�LQYHVWPHQWV�LQ�LQQRYDWLYH�

LQIRUPDWLRQ�V\VWHPV��-RXUQDO�RI�7KHRUHWLFDO�	�$SSOLHG�,QIRUPDWLRQ�7HFKQRORJ\�����������������

/LP��-��+���%��'HKQLQJ��9��-��5LFKDUGVRQ��DQG�5��(��6PLWK��������$�PHWD�DQDO\VLV�RI�WKH�HIIHFWV�RI�,7�LQYHVWPHQW�

RQ�ILUP�ILQDQFLDO�SHUIRUPDQFH��-RXUQDO�RI�,QIRUPDWLRQ�6\VWHPV�������������
0LWKDV��6��	�5XVW��5�7��������+RZ�,QIRUPDWLRQ�WHFKQRORJ\�VWUDWHJ\�DQG�LQYHVWPHQWV�LQIOXHQFH�ILUP�SHUIRUPDQFH��

FRQMHFWXUH�DQG�HPSLULFDO�HYLGHQFH��0,6�4XDUWHUO\���������������

0LWKDV��6���7DIWL��$�5���%DUGKDQ��,��	�*RK��-�0��������,QIRUPDWLRQ�WHFKQRORJ\�DQG�ILUP�SURILWDELOLW\��PHFKDQLVPV�

DQG�HPSLULFDO�HYLGHQFH��0,6�4XDUWHUO\�����������

1ZDQNSD��-�.��	�'DWWD��3��������%DODQFLQJ�H[SORUDWLRQ�DQG�H[SORLWDWLRQ�RI�,7�UHVRXUFHV��WKH�LQIOXHQFH�RI�'LJLWDO�

%XVLQHVV�,QWHQVLW\�RQ�SHUFHLYHG�RUJDQL]DWLRQDO�SHUIRUPDQFH��(XURSHDQ�-RXUQDO�RI�,QIRUPDWLRQ�6\VWHPV����
����

3HVODN��$�5��������$�ILUP�OHYHO�VWXG\�RI�LQIRUPDWLRQ�WHFKQRORJ\�SURGXFWLYLW\�XVLQJ�ILQDQFLDO�DQG�PDUNHW�EDVHG�

PHDVXUHV��-RXUQDO�RI�&RPSXWHU�,QIRUPDWLRQ�6\VWHPV������������

3KDDO��5���)DUUXNK��&�-�3��	�3UREHUW��'�5��������7HFKQRORJ\�URDGPDSSLQJ²D�SODQQLQJ�IUDPHZRUN�IRU�HYROXWLRQ�

DQG�UHYROXWLRQ��7HFKQRORJLFDO�)RUHFDVWLQJ�DQG�6RFLDO�&KDQJH������������
5DL��$���3DWQD\DNXQL��5��	�3DWQD\DNXQL��1��������5HIRFXVLQJ�ZKHUH�DQG�KRZ�,7�YDOXH�LV�UHDOL]HG��DQ�HPSLULFDO�

LQYHVWLJDWLRQ��2PHJD�����������

5DL�� $��� 3DWQD\DNXQL�� 5�� 	� 3DWQD\DNXQL�� 1�� ������ 7HFKQRORJ\� LQYHVWPHQW� DQG� EXVLQHVV� SHUIRUPDQFH��

&RPPXQLFDWLRQV�2I�7KH�$&0������������

5DL��$���3DWQD\DNXQL��5��	�6HWK��1��������)LUP�SHUIRUPDQFH�LPSDFWV�RI�GLJLWDOO\�HQDEOHG�VXSSO\�FKDLQ�LQWHJUDWLRQ�

FDSDELOLWLHV��0,6�4XDUWHUO\����������������
5DQJDQDWKDQ��&��	�%URZQ��&�9��������(53�LQYHVWPHQWV�DQG�WKH�PDUNHW�YDOXH�RI�ILUPV��WRZDUG�DQ�XQGHUVWDQGLQJ�

RI�LQIOXHQWLDO�(53�SURMHFW�YDULDEOHV��,QIRUPDWLRQ�6\VWHPV�5HVHDUFK���������������

5DYLFKDQGUDQ�� 7��� /LX�� <��� +DQ�� 6�� 	� +DVDQ�� ,�� ������ 'LYHUVLILFDWLRQ� DQG� ILUP� SHUIRUPDQFH�� H[SORULQJ� WKH�

PRGHUDWLQJ�HIIHFWV�RI�LQIRUPDWLRQ�WHFKQRORJ\�VSHQGLQJ��-RXUQDO�RI�0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV����

��������±����

5HYLOOD�� $�-�� 	� )HUQiQGH]�� =�� ������ 7KH� UHODWLRQ� EHWZHHQ� ILUP� VL]H� DQG� 5	'� SURGXFWLYLW\� LQ� GLIIHUHQW�

WHFKQRORJLFDO�UHJLPHV��7HFKQRYDWLRQ����������������

5LFKDUGVRQ��9�-��	�=PXG��5�:��������7KH�YDOXH�UHOHYDQFH�RI�LQIRUPDWLRQ�WHFKQRORJ\�LQYHVWPHQW�DQQRXQFHPHQWV��

LQFRUSRUDWLQJ�LQGXVWU\�VWUDWHJLF�,7�UROH��3URFHHGLQJV�RI�WKH���WK�$QQXDO�+DZDLL�,QWHUQDWLRQDO�&RQIHUHQFH�

RQ�6\VWHP�6FLHQFHV�����-DQ��%LJ�,VODQG��+,��86$�
5RRGPDQ��'��������+RZ� WR�GR�[WDERQG���$Q� LQWURGXFWLRQ� WR�GLIIHUHQFH�DQG�V\VWHP�*00�LQ�6WDWD��7KH�6WDWD�

-RXUQDO���������±�����

6DQWKDQDP��5��	�+DUWRQR��(��������,VVXHV�LQ�OLQNLQJ�LQIRUPDWLRQ�WHFKQRORJ\�FDSDELOLW\�WR�ILUP�SHUIRUPDQFH��0,6�

4XDUWHUO\�������������

6FKXOW]��(�/���7DQ��'�7��	�:DOVK��.�'��������(QGRJHQHLW\�DQG�WKH�FRUSRUDWH�JRYHUQDQFH�SHUIRUPDQFH�UHODWLRQ��

$XVWUDOLDQ�MRXUQDO�RI�0DQDJHPHQW����������������

6KDIW��7���=PXG��5��	�DQG�'DR��9��������$Q�H[DPLQDWLRQ�RI� ODJ�HIIHFWV� LQ� UHODWLRQVKLSV�EHWZHHQ�LQIRUPDWLRQ�
WHFKQRORJ\�LQYHVWPHQW�DQG�ILUP�OHYHO�SHUIRUPDQFH��,&,6������3URFHHGLQJV�����

6WUDVVPDQQ��3�$��������:LOO�ELJ�VSHQGLQJ�RQ�FRPSXWHUV�JXDUDQWHH�SURILWDELOLW\"�'DWDPDWLRQ���������������

6WUDWRSRXORV�� 7�� 	� 'HKQLQJ�� %�� ����� 'RHV� VXFFHVVIXO� LQYHVWPHQW� LQ� LQIRUPDWLRQ� WHFKQRORJ\� VROYH� WKH�

SURGXFWLYLW\�SDUDGR["�,QIRUPDWLRQ�	�0DQDJHPHQW�����������������
7DQMXQJ��0�� ������$�FURVV�ILUP�DQDO\VLV� RI� FRUSRUDWH�JRYHUQDQFH� FRPSOLDQFH�DQG� SHUIRUPDQFH� LQ� ,QGRQHVLD��

0DQDJHULDO�$XGLWLQJ�-RXUQDO���������������
7KRXLQ��0��)���+RIIPDQ��-�-��	�)RUG��(�:��������7KH�HIIHFW�RI�LQIRUPDWLRQ�WHFKQRORJ\�LQYHVWPHQW�RQ�ILUP�OHYHO�

SHUIRUPDQFH�LQ�WKH�KHDOWK�FDUH�LQGXVWU\��+HDOWK�&DUH�0DQDJHPHQW�5HYLHZ���������������

8OODK��6���$NKWDU��3��	�DQG�=DHIDULDQ�*�-�,�0�0��������'HDOLQJ�ZLWK�HQGRJHQHLW\�ELDV��WKH�JHQHUDOL]HG�PHWKRG�

RI�PRPHQWV��*00��IRU�SDQHO�GDWD��,QGXVWULDO�0DUNHWLQJ�0DQDJHPHQW����������

:DQJ��<���6KL��6���1HYR��6���/L��6��	�DQG�&KHQ��<��������7KH�LQWHUDFWLRQ�HIIHFW�RI�,7�DVVHWV�DQG�,7�PDQDJHPHQW�

RQ� ILUP� SHUIRUPDQFH�� $� V\VWHPV� SHUVSHFWLYH�� ,QWHUQDWLRQDO� -RXUQDO� RI� ,QIRUPDWLRQ� 0DQDJHPHQW� ���
������������

:HLOO��3��������7KH�UHODWLRQVKLS�EHWZHHQ�LQYHVWPHQW�LQ�LQIRUPDWLRQ�WHFKQRORJ\�DQG�ILUP�SHUIRUPDQFH��D�VWXG\�RI�

WKH�YDOYH�PDQXIDFWXULQJ�VHFWRU��,QIRUPDWLRQ�6\VWHPV�5HVHDUFK����������������
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:LQDUQR�� :�$�� ������ +XEXQJDQ� QRQ� OLQLHU� DQWDUD� ODJ� ZDNWX� LQYHVWDVL� WHNQRORJL� LQIRUPDVL� GHQJDQ� NLQHUMD�

SHUXVDKDDQ�VHVXDLDQ�LQGXVWUL��'LVVHUWDWLRQ��$FFRXQWLQJ��8QLYHUVLWDV�$LUODQJJD��6XUDED\D��,QGRQHVLD��

:LQDUQR��:�$��	�7MDKMDGL��%��������7KH�PRGHUDWLQJ�HIIHFW�RI�LQGXVWU\�HQYLURQPHQWV�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�

,7�DVVHW�SRUWIROLRV��HIILFLHQF\�DQG�LQQRYDWLRQ�LQ�WKH�(53�FRQWH[W��(XURSHDQ�5HVHDUFK�6WXGLHV�-RXUQDO����
����������

:LQWRNL��0�%���/LQFN��-�6��	�1HWWHU��-�0��������(QGRJHQHLW\�DQG�WKH�G\QDPLFV�RI�LQWHUQDO�FRUSRUDWH�JRYHUQDQFH��

-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV����������������

;XH��/���5D\� *��	�6DPEDPXUWK\��9��������(IILFLHQF\�RU�LQQRYDWLRQ��KRZ�GR�LQGXVWU\�HQYLURQPHQWV�PRGHUDWH�

WKH�HIIHFWV�RI�ILUPV
�,7�DVVHW�SRUWIROLRV"�0,6�4XDUWHUO\������������

=KX��=��	�+XDQJ��)��������7KH�HIIHFW�RI�5	'�LQYHVWPHQW�RQ�ILUPV¶�ILQDQFLDO�SHUIRUPDQFH��HYLGHQFH�IURP�WKH�
&KLQHVH�OLVWHG�,7�ILUPV��0RGHUQ�(FRQRP\�������������

�

�
:DK\X�$JXV�:LQDUQR�

)DFXOW\�RI�(FRQRPLFV�DQG�%XVLQHVV�

-HPEHU�8QLYHUVLW\�

-O��.DOLPDQWDQ�1R�����-HPEHU��������
,1'21(6,$��

(�PDLO��ZDK\XDZ#XQHM�DF�LG��

�

%DPEDQJ�7MDKMDGL�

)DFXOW\�RI�(FRQRPLFV�DQG�%XVLQHVV�

$LUODQJJD�8QLYHUVLW\�
-O��$LUODQJJD�1R����� 6XUDED\D��������

,1'21(6,$��

(�PDLO��EDPEDQJ�WMDKMDGL#IHE�XQDLU�DF�LG��

�

$QGU\�,UZDQWR�

)DFXOW\�RI�(FRQRPLFV�DQG�%XVLQHVV�
$LUODQJJD�8QLYHUVLW\�

-O��$LUODQJJD�1R���� 6XUDED\D��������

,1'21(6,$��

(�PDLO��DLUZDQWR#JPDLO�FRP��

�

�
&RUUHVSRQGLQJ�DXWKRU�

�

�

�

�

�

�

�
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