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7KLV�UHSRUW�KDV�EHHQ�SUHSDUHG�E\�$QWKRQ\�$UXQGHO��D�$UXQGHO#PHULW�XQLPDDV�QO���&DWDOLQD�%RUGR\��

DQG�+XJR�+ROODQGHUV�IURP�0(5,7�XQGHU�D�VHUYLFH�FRQWUDFW�ZLWK�WKH�(XURSHDQ�&RPPLVVLRQ���
3OHDVH�PDLO�\RXU�FRPPHQWV�DQG�VXJJHVWLRQV�RQ�WKH�SUHVHQW�GUDIW�WR�WKH�DXWKRUV��

ZLWK�FRS\�WR�WKH�7UHQG�&KDUW�RIILFHU�DW�WKH�(XURSHDQ�&RPPLVVLRQ��SHWHU�ORHZH#FHF�HX�LQW���

�
�



�
�
�

�

7KH�(XURSHDQ�7UHQG�&KDUW�RQ�,QQRYDWLRQ�
,QQRYDWLRQ� LV� D� SULRULW\� RI� DOO� 0HPEHU� 6WDWHV� DQG� RI� WKH� (XURSHDQ� &RPPLVVLRQ�� 7KURXJKRXW�

(XURSH�� KXQGUHGV� RI� SROLF\� PHDVXUHV� DQG� VXSSRUW� VFKHPHV� DLPHG� DW� LQQRYDWLRQ� KDYH� EHHQ�
LPSOHPHQWHG� RU� DUH� XQGHU� SUHSDUDWLRQ�� 7KH� GLYHUVLW\� RI� WKHVH� PHDVXUHV� DQG� VFKHPHV� UHIOHFWV� WKH�
GLYHUVLW\� RI� WKH� IUDPHZRUN� FRQGLWLRQV�� FXOWXUDO� SUHIHUHQFHV� DQG� SROLWLFDO� SULRULWLHV� LQ� WKH� 0HPEHU�
6WDWHV��7KH�µ)LUVW�$FWLRQ�3ODQ�IRU�,QQRYDWLRQ�LQ�(XURSH¶�� ODXQFKHG�E\� WKH�(XURSHDQ�&RPPLVVLRQ�LQ�
������SURYLGHG�IRU�WKH�ILUVW�WLPH�D�FRPPRQ�DQDO\WLFDO�DQG�SROLWLFDO�IUDPHZRUN�IRU�LQQRYDWLRQ�SROLF\�LQ�
(XURSH���

%XLOGLQJ�XSRQ�WKH�$FWLRQ�3ODQ��WKH�7UHQG�&KDUW�RQ�,QQRYDWLRQ�LQ�(XURSH�LV�D�SUDFWLFDO�WRRO�IRU�
LQQRYDWLRQ� SROLF\� PDNHUV� DQG� VFKHPH� PDQDJHUV� LQ� (XURSH�� 5XQ� E\� WKH� (XURSHDQ� &RPPLVVLRQ�
�,QQRYDWLRQ�'LUHFWRUDWH�RI�'*�(QWHUSULVH���LW�SXUVXHV�WKH�FROOHFWLRQ��UHJXODU�XSGDWLQJ�DQG�DQDO\VLV�RI�
LQIRUPDWLRQ� RQ� LQQRYDWLRQ� SROLFLHV� DW� QDWLRQDO� DQG� &RPPXQLW\� OHYHO�� ZLWK� D� IRFXV� RQ� LQQRYDWLRQ�
ILQDQFH��VHWWLQJ�XS�DQG�GHYHORSLQJ�LQQRYDWLYH�EXVLQHVVHV��WKH�SURWHFWLRQ�RI�LQWHOOHFWXDO�SURSHUW\�ULJKWV��
DQG�WKH�WUDQVIHU�RI�WHFKQRORJ\�EHWZHHQ�UHVHDUFK�DQG�LQGXVWU\���

7KH� 7UHQG� &KDUW� VHUYHV� WKH� ³RSHQ� SROLF\� FR�RUGLQDWLRQ� DSSURDFK´� ODLG� GRZQ� E\� WKH� /LVERQ�
&RXQFLO�LQ�0DUFK�������,W�GHOLYHUV�VXPPDULVHG�DQG�FRQFLVH�LQIRUPDWLRQ�DQG�VWDWLVWLFV�RQ�LQQRYDWLRQ�
SROLFLHV�� SHUIRUPDQFHV� DQG� WUHQGV� LQ� WKH� (XURSHDQ� 8QLRQ�� ,W� LV� DOVR� D� (XURSHDQ� IRUXP� IRU�
EHQFKPDUNLQJ�DQG�WKH�H[FKDQJH�RI�JRRG�SUDFWLFHV�LQ�WKH�DUHD�RI�LQQRYDWLRQ�SROLF\���

7KH�7UHQG�&KDUW�SURGXFWV�
7KH�7UHQG�&KDUW�RQ�,QQRYDWLRQ�KDV�EHHQ�UXQQLQJ�VLQFH�-DQXDU\�������,W�WUDFNV�LQQRYDWLRQ�SROLF\�

GHYHORSPHQWV� LQ� DOO�(8�0HPEHU�6WDWHV��SOXV�%XOJDULD��&\SUXV��&]HFK�5HSXEOLF��(VWRQLD��+XQJDU\��
,FHODQG�� ,VUDHO�� /DWYLD�� /LHFKWHQVWHLQ�� /LWKXDQLD�� 1RUZD\�� 3RODQG�� 5RPDQLD�� 6ORYDN� 5HSXEOLF� DQG�
6ORYHQLD�� 7KH� 7UHQG� &KDUW� ZHEVLWH� �ZZZ�FRUGLV�OX�WUHQGFKDUW�� SURYLGHV� DFFHVV� WR� WKH� IROORZLQJ�
VHUYLFHV�DQG�SXEOLFDWLRQV���

x� WKH�(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG�DQG�RWKHU�VWDWLVWLFDO�UHSRUWV���
x� UHJXODU�FRXQWU\�UHSRUWV�IRU�DOO�FRXQWULHV�FRYHUHG���
x� D�GDWDEDVH�RI�SROLF\�PHDVXUHV�DFURVV�(XURSH���
x� D�³ZKR�LV�ZKR"´�RI�DJHQFLHV�DQG�JRYHUQPHQW�GHSDUWPHQWV�LQYROYHG�LQ�LQQRYDWLRQ���
x� UHJXODU�WUHQG�UHSRUWV�FRYHULQJ�HDFK�RI�WKH�IRXU�PDLQ�WKHPHV���
x� EHQFKPDUNLQJ�UHSRUWV�IURP�WKH�7UHQG�&KDUW�ZRUNVKRSV���
x� D�QHZV�VHUYLFH�DQG�WKHPDWLF�SDSHUV��
x� WKH�DQQXDO�UHSRUWV�RI�WKH�7UHQG�&KDUW��

��
7KH�SUHVHQW�UHSRUW�ZDV�SUHSDUHG�E\�$QWKRQ\�$UXQGHO��&DWDOLQD�%RUGR\�DQG�+XJR�+ROODQGHUV�RI�

0(5,7��ZZZ�PHULW�XQLPDDV�QO���7KH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�UHSRUW�KDV�QRW�EHHQ�YDOLGDWHG�LQ�
GHWDLO�E\�HLWKHU�WKH�0HPEHU�6WDWHV�RU�WKH�(XURSHDQ�&RPPLVVLRQ��

&RQWDFW��$QWKRQ\�$UXQGHO��D�DUXQGHO#PHULW�XQLPDDV�QO�ZLWK�D�FRS\�WR�WKH�7UHQG�&KDUW�RIILFHU�DW�
WKH�(XURSHDQ�&RPPLVVLRQ��SHWHU�ORHZH#FHF�HX�LQW���
7KLV� GRFXPHQW� RULJLQDWHV� IURP� WKH� (XURSHDQ� &RPPLVVLRQ¶V� ³(XURSHDQ� 7UHQG� &KDUW� RQ�

,QQRYDWLRQ´� �(QWHUSULVH� 'LUHFWRUDWH�*HQHUDO��� &RS\ULJKW� RI� WKH� GRFXPHQW� EHORQJV� WR� WKH� (XURSHDQ�
&RPPLVVLRQ��1HLWKHU� WKH�(XURSHDQ�&RPPLVVLRQ�� QRU� DQ\�SHUVRQ� DFWLQJ�RQ� LWV� EHKDOI��PD\�EH�KHOG�
UHVSRQVLEOH�IRU�WKH�XVH�WR�ZKLFK�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�GRFXPHQW�PD\�EH�SXW��RU�IRU�DQ\�HUURUV�
ZKLFK��GHVSLWH�FDUHIXO�SUHSDUDWLRQ�DQG�FKHFNLQJ��PD\�DSSHDU��
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(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG�
7KH�(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG��(,6��ZDV�GHYHORSHG�DW�WKH�UHTXHVW�RI�WKH�/LVERQ�(XURSHDQ�&RXQFLO�
LQ����� 4 � ,W�IRFXVHV�RQ�KLJK�WHFK�LQQRYDWLRQ�DQG�SURYLGHV�LQGLFDWRUV�IRU�WUDFNLQJ�WKH�(8¶V�SURJUHVV�WRZDUGV�
WKH�/LVERQ�JRDO�RI�EHFRPLQJ�WKH�PRVW�FRPSHWLWLYH�DQG�G\QDPLF�NQRZOHGJH�EDVHG�HFRQRP\�LQ�WKH�ZRUOG�
ZLWKLQ�WKH�QH[W�GHFDGH��
7KH�(,6�FRQWDLQV����PDLQ�LQGLFDWRUV��VHOHFWHG�WR�VXPPDUL]H�WKH�PDLQ�GULYHUV�DQG�RXWSXWV�RI�LQQRYDWLRQV��
7KHVH�LQGLFDWRUV�DUH�GLYLGHG�LQWR�IRXU�JURXSV��+XPDQ�UHVRXUFHV�IRU�LQQRYDWLRQ����LQGLFDWRUV���WKH�FUHDWLRQ�
RI�QHZ�NQRZOHGJH����LQGLFDWRUV�RI�ZKLFK�RQH�LV�GLYLGHG�LQWR�(32�DQG�86372�SDWHQWV���WKH�WUDQVPLVVLRQ�
DQG�DSSOLFDWLRQ�RI�NQRZOHGJH����LQGLFDWRUV���DQG�,QQRYDWLRQ�ILQDQFH��RXWSXWV�DQG�PDUNHWV����LQGLFDWRUV���
7KH�(,6�FRPSOHPHQWV�WKH�(QWHUSULVH�3ROLF\�6FRUHERDUG 5 �DQG�RWKHU�EHQFKPDUNLQJ�H[HUFLVHV�RI�WKH�
(XURSHDQ�&RPPLVVLRQ��,W�PDLQO\�XVHV�(XURVWDW�GDWD��RU�SULYDWH�GDWD�RI�VXIILFLHQW�UHOLDELOLW\�LI�RIILFLDO�GDWD�
LV�QRW�DYDLODEOH��6L[�LQGLFDWRUV�DUH�GUDZQ�IURP�WKH�(XURSHDQ�&RPPLVVLRQ¶V�6WUXFWXUDO�LQGLFDWRUV��
$OO�LQGLFDWRUV�KDYH�EHHQ�XSGDWHG�EDVHG�RQ�GDWD�DYDLODELOLW\�DV�RI�6HSWHPEHU�����������)RXU�LQGLFDWRUV�
FRXOG�QRW�EH�XSGDWHG�GXH�WR�GHOD\V�LQ�WKH�H[HFXWLRQ�RI�WKH�WKLUG�&RPPXQLW\�,QQRYDWLRQ�6XUYH\ 6 ��$V�D�
UHVXOW��WKH������(,6�GRHV�QRW�SURYLGH�WUHQG�UHVXOWV�IRU�WKHVH�LQGLFDWRUV�DQG�LW�GRHV�QRW�FRQWDLQ�D�VXPPDU\�
LQQRYDWLRQ�LQGH[�VLPLODU�WR�WKH�RQH�RIIHUHG�LQ�������6XEMHFW�WR�WKH�DYDLODELOLW\�RI�QHZ�&,6�GDWD��WKH������
(,6�LV�H[SHFWHG�WR�RIIHU�DJDLQ�DQ�XSGDWHG�FRPSRVLWH�LQQRYDWLRQ�LQGH[�DQG�D�FRPSDULVRQ�EHWZHHQ�WKH�LQGH[�
DQG�DYHUDJH�WUHQGV�IRU�HDFK�FRXQWU\��ZKLFK�ZDV�RQH�RI�WKH�PRVW�LQWHUHVWLQJ�IHDWXUHV�RI�WKH������(,6��
7KH�(,6�LV�FRPSOHPHQWHG�E\�VL[�WHFKQLFDO�SDSHUV��
���� 7HFKQLFDO�3DSHU�1R����0HPEHU�6WDWHV�DQG�$VVRFLDWH�&RXQWULHV�

'HWDLOHG�UHVXOWV�IRU�FXUUHQW�DQG�WUHQG�GDWD��LQQRYDWLRQ�OHDGHUV��UHODWLYH�VWUHQJWKV�DQG�ZHDNQHVVHV�
SHU�FRXQWU\��FRQYHUJHQFH�DQG�GLYHUJHQFH�DQDO\VLV�EHWZHHQ�PHPEHU�VWDWHV�DQG�GLIIHUHQW�JURXSV�RI�
PHPEHU�VWDWHV��DQG�FRXQWU\�SDJHV�ZLWK�WUHQG�GLDJUDPV�DQG�PDLQ�SROLF\�FKDQJHV��

���� ������7HFKQLFDO�3DSHU�1R����&DQGLGDWH�&RXQWULHV�
'HWDLOHG�UHVXOWV�IRU�FXUUHQW�DQG�WUHQG�GDWD��LQQRYDWLRQ�OHDGHUV��UHODWLYH�VWUHQJWKV�DQG�ZHDNQHVVHV�
SHU�FRXQWU\��DQG�FRXQWU\�SDJHV�ZLWK�ERWK�FXUUHQW�DQG�WUHQG�JUDSKV��

���� 7HFKQLFDO�3DSHU�1R����(8�5HJLRQV�
'HWDLOHG�UHVXOWV�IRU�FXUUHQWO\�DYDLODEOH�GDWD��OHDGLQJ�UHJLRQV��WZR�WHQWDWLYH�FRPSRVLWH�LQQRYDWLRQ�
LQGLFDWRUV��LQGLFDWRU�JUDSKV��DQG�SUHOLPLQDU\�VWHSV�WRZDUGV�WKH������UHJLRQDO�VFRUHERDUG��

���� 7HFKQLFDO�3DSHU�1R����,QGLFDWRUV�DQG�'HILQLWLRQV�
)XOO�GHILQLWLRQV�DQG�JUDSKV�IRU�DOO�LQGLFDWRUV��

���� 7HFKQLFDO�3DSHU�1R����7KHPDWLF�6FRUHERDUG�³/LIHORQJ�/HDUQLQJ�IRU�,QQRYDWLRQ´�
3URWRW\SH�RI�D�FRPSOHPHQWDU\�VFRUHERDUG�RQ�³/LIHORQJ�/HDUQLQJ�IRU�,QQRYDWLRQ´��

���� 7HFKQLFDO�3DSHU�1R����0HWKRGRORJLFDO�5HSRUW�
2YHUYLHZ�RI�ILYH�GLIIHUHQW�PHWKRGV�IRU�FRQVWUXFWLQJ�FRPSRVLWH�LQGLFHV��DQG�UHYLHZ�RI�WKH�
VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�WKH�(,6�DQG�RWKHU�(XURSHDQ�&RPPLVVLRQ�VFRUHERDUGV��

$OO�WHFKQLFDO�SDSHUV�DUH�DYDLODEOH�IURP�WKH�7UHQG�&KDUW�ZHEVLWH��ZZZ�FRUGLV�OX�WUHQGFKDUW��

�����������������������������������������������������������7 �$�ILUVW�SURYLVLRQDO�(,6�ZDV�SXEOLVKHG�LQ�6HSWHPEHU�������&20������������7KH�ILUVW�IXOO�YHUVLRQ�RI�WKH�(,6�
ZDV�SXEOLVKHG�LQ�2FWREHU�������6(&�������������8 �6(&�������������9 �7KHVH�DUH�LQGLFDWRUV���������������DQG������
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7DEOH�RI�&RQWHQW�

���,QWURGXFWLRQ�������������������������������������������������������������������������������������������������������������������������

���&RPSRVLWH�,QQRYDWLRQ�,QGLFHV����������������������������������������������������������������������������������������������

�����0HWKRGV�IRU�FDOFXODWLQJ�FRPSRVLWH�LQGLFHV������������������������������������������������������������������������

����5DQN�RUGHU�UHVXOWV��������������������������������������������������������������������������������������������������������������

����&KDQJHV�RYHU�WLPH �������������������������������������������������������������������������������������������������������������

����&RPSRVLWH�LQGLFHV�E\�LQQRYDWLRQ�FDWHJRU\ �������������������������������������������������������������������������

����:HLJKWLQJ�LQGLFDWRUV������������������������������������������������������������������������������������������������������ ���

����&RQFOXVLRQV ������������������������������������������������������������������������������������������������������������������� ���

���&RPSDULVRQ�ZLWK�RWKHU�&RPPLVVLRQ�6FRUHERDUGV ������������������������������������������������������������ ���

����6LPLODULWLHV�DQG�GLIIHUHQFHV�������������������������������������������������������������������������������������������� ���

����5HDVRQV�IRU�WKH�VLPLODULWLHV �������������������������������������������������������������������������������������������� ���
������(,6�DQG�WKH�5HVHDUFK�6FRUHERDUG ���������������������������������������������������������������������������������������������������������������
������(,6�DQG�WKH�(QWHUSULVH�6FRUHERDUG��������������������������������������������������������������������������������������������������������������
������(,6�DQG�(XURVWDW¶V�6WUXFWXUDO�,QGLFDWRUV �����������������������������������������������������������������������������������������������������

����5RRP�IRU�,PSURYHPHQW"������������������������������������������������������������������������������������������������ ���

���(FRQRPLF�,PSDFW�RI�,QQRYDWLRQ��������������������������������������������������������������������������������������� ���

���'HILQLWLRQ�DQG�6RXUFHV�IRU�WKH�(,6�,QGLFDWRUV ������������������������������������������������������������������ ���

$SSHQGL[�$��&RUUHODWLRQ�PDWUL[�EHWZHHQ�WKH�(,6�LQGLFDWRUV�IRU�WKH�(8�0HPEHU�6WDWHV������� ���
�

�
�
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���,QWURGXFWLRQ�
7KLV�UHSRUW�ORRNV�DW�VHYHUDO�PHWKRGRORJLFDO�LVVXHV�LQYROYLQJ�WKH�(XURSHDQ�,QQRYDWLRQ�
6FRUHERDUG��(,6���6HFWLRQ���EHORZ�HYDOXDWHV�GLIIHUHQW�PHWKRGV�RI�FDOFXODWLQJ�D�FRPSRVLWH�
LQQRYDWLRQ�LQGH[ : ��0RVW�RI�WKH�DQDO\VHV�XVH�WKH������(,6�EHFDXVH�D�FRPSRVLWH�LQGH[�ZDV�QRW�
FDOFXODWHG�IRU�������GXH�WR�D�ODFN�RI�XSGDWHG�GDWD�IRU�WKH�IRXU�LQGLFDWRUV�IURP�WKH�&RPPXQLW\�
,QQRYDWLRQ�6XUYH\��7KH�(XURSHDQ�&RPPLVVLRQ�KDV�GHYHORSHG�WZR�RWKHU�VFRUHERDUGV�IRU�
HQWUHSUHQHXUVKLS�DQG�UHVHDUFK��6HFWLRQ���FRPSDUHV�WKHVH�WZR�VFRUHERDUGV�ZLWK�WKH�(,6��
6HFWLRQ���SURYLGHV�D�EULHI�HYDOXDWLRQ�RI�WKH�PDFUR�HFRQRPLF�UHODWLRQVKLS�EHWZHHQ�LQQRYDWLRQ�
DQG�HFRQRPLF�JURZWK��SURGXFWLYLW\�DQG�*'3��7KHVH�SUHOLPLQDU\�DQDO\VHV�ZLOO�EH�H[SDQGHG�LQ�
������)LQDOO\��6HFWLRQ���SURYLGHV�IXOO�GHILQLWLRQV�IRU�DOO�LQGLFDWRUV�LQ�WKH�(,6��
�
���&RPSRVLWH�,QQRYDWLRQ�,QGLFHV��
7KH�DGYDQWDJH�RI�D�FRPSRVLWH�LQGH[�LV�WKDW�D�VLQJOH�QXPEHU�VXPPDUL]LQJ�WKH�UHODWLYH�VWDQGLQJ�
RI�D�QDWLRQ�FDQ�DWWUDFW�DWWHQWLRQ�DQG�EXLOG�SROLWLFDO�VXSSRUW�IRU�DSSURSULDWH�SROLFLHV���)RU�WKHVH�
UHDVRQV��WKH������(,6�LQFOXGHG�D�³6XPPDU\�,QQRYDWLRQ�,QGH[´��6,,���7KLV�LQGH[�ZDV�YHU\�
VXFFHVVIXO�LQ�DWWUDFWLQJ�WKH�DWWHQWLRQ�RI�WKH�PHGLD�DQG�SROLF\�PDNHUV��+RZHYHU��LW�DOVR�
DWWUDFWHG�VRPH�FULWLFLVP�RYHU�LWV�DELOLW\�WR�DFFXUDWHO\�VXPPDUL]H�QDWLRQDO�LQQRYDWLYH�
FDSDELOLWLHV�LQ�D�VLQJOH�QXPEHU��7KLV�DFFXUDF\�SDUWO\�GHSHQGV�RQ�WZR�FKRLFHV�LQ�WKH�GHVLJQ�RI�
D�FRPSRVLWH�LQGH[��WKH�PHWKRG�RI�FDOFXODWLRQ�DQG�WKH�ZHLJKWV�RU�FRQWULEXWLRQ�RI�HDFK�
LQGLFDWRU�WR�WKH�FRPSRVLWH�LQGH[���
�
�����0HWKRGV�IRU�FDOFXODWLQJ�FRPSRVLWH�LQGLFHV�
$OO�PHWKRGV�RI�FDOFXODWLQJ�D�FRPSRVLWH�LQGH[�PXVW�DGGUHVV�WZR�LVVXHV��

��� &RQYHUW�GLIIHUHQW�XQLWV�RI�PHDVXUHPHQW�LQWR�WKH�VDPH�XQLW���
��� 'HYHORS�D�UXOH�IRU�WUHDWLQJ�LQWHUYDO�OHYHO�GDWD��SDUWLFXODUO\�ZKHQ�WKHUH�DUH�RXWOLHUV�

�YDOXHV�WKDW�GLIIHU�VXEVWDQWLDOO\�IURP�WKH�PHDQ���
7KH�ILUVW�SUREOHP�LV�UHODWLYHO\�VLPSOH�WR�VROYH�DQG�FDQ�EH�PHW�E\�XVLQJ�SHUFHQWDJHV�RU�
VWDQGDUGL]HG�YDOXHV�VXFK�DV�]�VFRUHV��7KH�PRUH�GLIILFXOW�FKRLFH�LV�KRZ�WR�WUHDW�LQWHUYDO�GDWD��
(YHQ�LI�ZH�ZHLJKW�HDFK�LQGLFDWRU�VR�WKDW�LW�FRQWULEXWHV�HTXDOO\�WR�WKH�FRPSRVLWH�LQGH[��WKH�
PHWKRG�RI�WUHDWLQJ�LQWHUYDO�GDWD�FDQ�JLYH�JUHDWHU�GH�IDFWR�ZHLJKWV�WR�KLJK�YDOXHV�RI�DQ�
LQGLFDWRU��7KH�VHYHULW\�RI�WKLV�SUREOHP�LQFUHDVHV�ZKHQ�WKHUH�DUH�ODUJH�RXWOLHUV��,W�LV�SRVVLEOH�WR�
FDOFXODWH�D�FRPSRVLWH�LQGH[�VR�WKDW�LW�LV�LQVHQVLWLYH�WR�RXWOLHUV�WKDW�GLIIHU�VXEVWDQWLDOO\�IURP�
WKH�PHDQ��EXW�PRVW�RI�WKHVH�PHWKRGV�DUH�VWDWLVWLFDOO\�PRUH�FRPSOH[�DQG�OHVV�WUDQVSDUHQW�WKDQ�
RWKHU�PHWKRGV��
'RHV�LW�PDWWHU�LI�RXWOLHUV�JLYH�GH�IDFWR�JUHDWHU�ZHLJKW�WR�VRPH�LQGLFDWRU�YDOXHV�WKDQ�WR�RWKHUV"�
7KH�DQVZHU�WR�WKLV�TXHVWLRQ�SDUWO\�GHSHQGV�RQ�KRZ�LQQRYDWLYH�FDSDELOLWLHV�ZRUN��)RU�
H[DPSOH��DVVXPH�WKDW�FRXQWU\�$�GRHV�H[WUHPHO\�ZHOO�LQ�SXEOLF�5	'�VR�WKDW�WKLV�LQGLFDWRU�LV�
�����������������������������������������������������������; �3DUW�RI�WKLV�VHFWLRQ�GUDZV�RQ�D�0(5,7�SURMHFW�IRU�'*�5HVHDUFK��0HWKRGRORJLFDO�5HYLHZ�RI�'*�5HVHDUFK¶V�
&RPSRVLWH�,QGLFDWRUV�IRU�WKH�.QRZOHGJH�%DVHG�(FRQRP\��-XQH��������
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DQ�RXWOLHU��EXW�YHU\�SRRUO\�LQ�DOO�RWKHU�LQQRYDWLRQ�LQGLFDWRUV��,Q�FRQWUDVW��FRXQWU\�%�KDV�DQ�
DYHUDJH�SHUIRUPDQFH�LQ�DOO�LQGLFDWRUV��$�FRPSRVLWH�LQGH[�WKDW�LV�VHQVLWLYH�WR�RXWOLHUV�FRXOG�
UDWH�$�KLJKHU�WKDQ�%��ZKLOH�DQ�LQGH[�WKDW�LV�QRW�VHQVLWLYH�WR�RXWOLHUV�FRXOG�UDWH�%�KLJKHU�WKDQ�$���
�
&XUUHQW�WKHRULHV�RI�LQQRYDWLRQ�VWUHVV�WKDW�LQQRYDWLRQ�LV�DQ�LQWHUFRQQHFWHG�SURFHVV��UHTXLULQJ�D�
ZLGH�UDQJH�RI�FDSDELOLWLHV�DQG�LQSXWV��,I�WUXH��WKH�IDFW�WKDW�$�GRHV�SRRUO\�RQ�PRVW�LQGLFDWRUV�
VKRXOG�VXEVWDQWLDOO\�UHGXFH�WKH�HIILFLHQF\�DQG�LPSDFW�RI�SXEOLF�5	'��UHVXOWLQJ�LQ�SRRU�
LQQRYDWLYH�RXWFRPHV��&RXQWU\�%�VKRXOG�GR�EHWWHU�WKDQ�FRXQWU\�$��DQG�FRQVHTXHQWO\�WKH�
PHWKRG�IRU�FDOFXODWLQJ�D�FRPSRVLWH�LQGH[�VKRXOG�PLQLPL]H�WKH�HIIHFW�RI�RXWOLHUV��
�
2SWLPDOO\��ZH�ZRXOG�OLNH�WR�KDYH�D�FRPSRVLWH�LQGLFDWRU�WKDW�LV�VLPSOH�WR�XQGHUVWDQG�DQG�
ZKLFK�LV�XQDIIHFWHG�E\�RXWOLHUV��7KH�6,,�XVHG�LQ�WKH������(,6�PHHWV�WKHVH�UHTXLUHPHQWV��7KH�
6,,�XVHV�WKH�VLPSOHVW�PHWKRG�SRVVLEOH��WKH�SHUFHQWDJH�RI�LQGLFDWRUV�WKDW�DUH�µDERYH�DYHUDJH¶�
PLQXV�WKH�SHUFHQWDJH�WKDW�DUH�EHORZ�DYHUDJH��,Q�RUGHU�WR�DGMXVW�IRU�VDPSOLQJ�YDULDWLRQ��DOO�
LQGLFDWRUV�ZLWKLQ�SOXV�RU�PLQXV�DQ�DUELWUDULO\�VHOHFWHG�WKUHVKROG�RI�����RI�WKH�(8�DYHUDJH�DUH�
FRXQWHG�DV�µDYHUDJH¶�DQG�GR�QRW�LQIOXHQFH�WKH�6,, < ��7KH�6,,�LV�DGMXVWHG�WR�YDU\�EHWZHHQ�D�
PD[LPXP�RI�����DQG�D�PLQLPXP�RI�±�����
�
2QH�RI�WKH�PDLQ�FULWLFLVPV�RI�WKH�6,,�LV�WKDW�LW�FRQYHUWV�LQWHUYDO�OHYHO�GDWD�LQWR�RUGLQDO�OHYHO�
GDWD��UHVXOWLQJ�LQ�D�ORVV�RI�LQIRUPDWLRQ��:KHWKHU�RU�QRW�WKLV�IHDWXUH�LV�D�SUREOHP�GHSHQGV�RQ�
KRZ�WKH�6,,�FRPSDUHV�WR�RWKHU�PHWKRGV�RI�FRQVWUXFWLQJ�D�FRPSRVLWH�LQGH[��7KH�EDVLF�TXHVWLRQ�
LV�LI�RWKHU�PHWKRGV�RI�FDOFXODWLQJ�D�FRPSRVLWH�LQGH[�JLYH�VXEVWDQWLDOO\�GLIIHUHQW�UHVXOWV���
�
7DEOH���GHVFULEHV�WKH�6,,�SOXV�IRXU�RWKHU�PHWKRGV�RI�FRQVWUXFWLQJ�D�FRPSRVLWH�LQGH[��7KH�IRXU�
RWKHU�PHWKRGV�ZHUH�LGHQWLILHG�IURP�D�UHYLHZ�RI�SXEOLVKHG�VWXGLHV�WKDW�GHYHORSHG�FRPSRVLWH�
LQGLFHV�IRU�LQQRYDWLRQ��HFRQRPLF��RU�HQYLURQPHQWDO�JRDOV��6RPH�RI�WKH�GLIIHUHQFHV�LQ�WKH�
PHWKRGV�DUH�PLQRU��)RU�H[DPSOH��PHWKRG���LV�D�UH�VFDOHG�YHUVLRQ�RI�PHWKRG����ZKLOH�PHWKRG�
���RU�WKH�³EHVW�SHUIRUPDQFH�PHWKRG´��LV�D�VSHFLDO�FDVH�RI�PHWKRG�����
�
,Q�VRPH�FDVHV�WKH�GLIIHUHQFHV�EHWZHHQ�PHWKRGV�DUH�EDVHG�RQ�ZKDW�WKH\�DVVXPH�DERXW�
LQQRYDWLYH�SURFHVVHV��)RU�H[DPSOH��PHWKRG���LPSOLFLWO\�DVVXPHV�WKDW�WKH�ORZHVW�DWWDLQDEOH�
YDOXH�LV�]HUR�ZKLOH�WKH�PD[LPXP�SRVVLEOH�YDOXH�LV�REVHUYHG�ZLWKLQ�WKH�GDWDVHW��&RQYHUVHO\��
PHWKRG���LPSOLFLWO\�DVVXPHV�WKDW�ERWK�WKH�PLQLPXP�DQG�PD[LPXP�YDOXHV�FDQ�UHDFK�WKH�
WKHRUHWLFDO�PD[LPXP��RU�PLQLPXP���7KH�DGYDQWDJH�RI�PHWKRG���LV�ODUJHO\�GXH�WR�LWV�VWUHVV�RQ�
DQ�RSWLPXP�OHYHO�IRU�PRVW�LQQRYDWLRQ�LQGLFDWRUV�WKDW�LV�VXEVWDQWLDOO\�EHORZ�WKH�WKHRUHWLFDO�
PD[LPXP��)RU�H[DPSOH��EXVLQHVV�5	'�LQWHQVLWLHV�FRXOG�WKHRUHWLFDOO\�DSSURDFK�������EXW�
WKLV�ZRXOG�EH�HFRQRPLFDOO\�GLVDVWURXV�DQG�HQRUPRXVO\�LQHIILFLHQW���
�

�����������������������������������������������������������= �7KH�'*�(QWHUSULVH�VFRUHERDUG�IROORZV�D�FRQFHSWXDOO\�VLPLODU�DSSURDFK�WR�LGHQWLI\�PHPEHU�VWDWH¶V�VWUHQJWKV�
DQG�ZHDNQHVVHV��DOWKRXJK�LW�GRHV�QRW�SURYLGH�D�FRPSRVLWH�LQGH[��
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1RWHV�� ef g[ �LV�WKH�YDOXH�RI�LQGLFDWRU�M�IRU�FRXQWU\�L�DW�WLPH�W�� gT �LV�WKH�ZHLJKW�JLYHQ�WR�LQGLFDWRU�M�LQ�WKH�
FRPSRVLWH�LQGH[�� hi j\ �HTXDOV�WKH�YDOXH�RI�WKH�WUDQVIRUPHG�LQGLFDWRU�IRU�FRXQWU\�L�DW�WLPH�W��,Q�HTXDWLRQ����S� �DQ�
DUELWUDULO\�FKRVHQ�WKUHVKROG�DERYH�DQG�EHORZ�WKH�PHDQ��
�
�
�
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7KHUH�DUH�DOVR�YDULDWLRQV�IRU�HDFK�RI�WKH�PHWKRGV�JLYHQ�LQ�7DEOH����)RU�H[DPSOH��WKH�
(QYLURQPHQWDO�3HUIRUPDQFH�,QGH[ k �RI�WKH�:RUOG�(FRQRPLF�)RUXP�XVHV�D�UH�VFDOHG�
SHUFHQWDJH�PHWKRG��,Q�DQ\�FDVH��WKH�EHVW�DOWHUQDWLYHV�WR�WKH�6,,�DUH�OLNHO\�WR�XVH�UH�VFDOLQJ�WR�
UHGXFH�VHQVLWLYLW\�WR�RQH�RU�WZR�RXWOLHUV��
�
,Q�WHUPV�RI�WKH�PHWKRG�RI�FDOFXODWLRQ��WKH�µJROG¶�VWDQGDUG�LV�0HWKRG����EDVHG�RQ�UH�VFDOHG�
YDOXHV��EHFDXVH�LW�XVHV�LQWHUYDO�OHYHO�GDWD�ZKLOH�PLQLPL]LQJ�VHQVLWLYLW\�WR�RXWOLHUV��+RZHYHU��LW�
LV�VWDWLVWLFDOO\�FRPSOH[�FRPSDUHG�WR�WKH�DOWHUQDWLYHV�DQG�PRUH�GLIILFXOW�WR�OLQN�WR�DVVXPSWLRQV�
DERXW�LQQRYDWLRQ�SURFHVVHV��7KLV�PDNHV�LW�OHVV�WUDQVSDUHQW����
�
'R�WKH�GLIIHUHQW�PHWKRGV�RI�FDOFXODWLQJ�D�FRPSRVLWH�LQGH[�JLYH�GLIIHUHQW�UHVXOWV"�7DEOH���
JLYHV�WKH�5 l �YDOXHV�IURP�FRUUHODWLRQV�EHWZHHQ�HDFK�RI�WKH�ILYH�PHWKRGV�RI�FRQVWUXFWLQJ�D�
FRPSRVLWH�LQGH[��$OO�ILYH�PHWKRGV�XVH�WKH�LGHQWLFDO������(,6�GDWD�IRU����FRXQWULHV�����(8�
FRXQWULHV�DQG�WKH�86�DQG�-DSDQ���$V�VKRZQ�LQ�7DEOH����DOO�PHWKRGV�SURGXFH�YHU\�VLPLODU�
UHVXOWV��ZLWK�5 l �YDOXHV�UDQJLQJ�IURP������EHWZHHQ�0HWKRGV����SHUFHQWDJH�GLIIHUHQFHV�IURP�
WKH�PHDQ��DQG����UH�VFDOHG�YDOXHV���WR������EHWZHHQ�0HWKRGV����]�YDOXHV��DQG���DQG�EHWZHHQ�
PHWKRGV���DQG����EHVW�SHUIRUPDQFH���$OVR��WKH�6,,�LV�KLJKO\�FRUUHODWHG�ZLWK�WKH�RWKHU�IRXU�
PHWKRGV��HVSHFLDOO\�ZLWK�PHWKRGV���DQG����7R�IXUWKHU�LOOXVWUDWH�WKH�VWURQJ�FRUUHODWLRQ�EHWZHHQ�
WKH�GLIIHUHQW�FRPSRVLWH�LQGLFHV��)LJXUH���JUDSKV�WKH�FRUUHODWLRQ�EHWZHHQ�0HWKRG���DQG�WKH�
6,, m ��7KHVH�UHVXOWV�VXJJHVW�WKDW�DOO�ILYH�PHWKRGV�JHQHUDWH�YHU\�VLPLODU�FRPSRVLWH�LQGLFHV��
�
7DEOH����&RUUHODWLRQ�PDWUL[��5 n �YDOXHV��IRU�ILYH�PHWKRGV�IRU�FDOFXODWLQJ�D�

FRPSRVLWH�LQQRYDWLRQ�LQGH[�������(,6��
� 6,,� 0HWKRG���������

���GLIIHUHQFH�
IURP�PHDQ��

0HWKRG�����
�=�YDOXHV��

0HWKRG�������
�5H�VFDOHG�
YDOXHV��

0HWKRG������
�%HVW�

SHUIRUPDQFH��
6,,� �� � � � �
0HWKRG��� ����� �� � � �
0HWKRG��� ����� ����� �� � �
0HWKRG��� ����� ����� ����� �� �
0HWKRG��� ����� ����� ����� ����� ��
�

�����������������������������������������������������������o �:RUOG�(FRQRPLF�)RUXP��3LORW�(QYLURQPHQWDO�3HUIRUPDQFH�,QGH[��<DOH�&HQWUH�IRU�(QYLURQPHQWDO�/DZ�DQG�
3ROLF\��������p �8QOLNH�WKH�XQVFDOHG�]�VFRUH�PHWKRG��LQ�ZKLFK�WKH�FRPSRVLWH�LQGH[�FDQ�YDU\�IURP�D�QHJDWLYH�WR�D�SRVLWLYH�
QXPEHU��DOO�RI�WKH�YDOXHV�RI�WKH�UH�VFDOHG�YDOXHV�DUH�SRVLWLYH��7KLV�LV�GXH�WR�UH�VFDOLQJ�WKH�RULJLQDO�LQGLFDWRUV�VR�
WKDW�HDFK�LQGLFDWRU�KDV�DQ�HTXDO�UDQJH��,Q�WKLV�FDVH��WKH�UDQJH�LV�EHWZHHQ���DQG����EXW�LW�LV�SRVVLEOH�WR�VHOHFW�D�
UDQJH�WKDW�ZRXOG�UXQ�IURP�±��WR�����
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����5DQN�RUGHU�UHVXOWV�
7KH�PRVW�FRPPRQ�LQWHUSUHWDWLRQ�RI�D�FRPSRVLWH�LQGH[�LV�EDVHG�RQ�WKHLU�UDQN�RUGHU�±�ZKLFK�
FRXQWU\�LV�ILUVW��VHFRQG��WKLUG��HWF��LQ�WHUPV�RI�LQQRYDWLYHQHVV��)RU�WKLV�UHDVRQ��ZH�DOVR�
HYDOXDWHG�WKH�HIIHFW�RI�WKH�PHWKRG�RI�FDOFXODWLQJ�WKH�LQQRYDWLRQ�LQGH[�RQ�WKH�UDQN�RUGHU�RI�WKH�
LQQRYDWLYHQHVV�RI�HDFK�FRXQWU\��7DEOH���JLYHV�WKH�UDQN�RUGHUV�JHQHUDWHG�E\�WKH�6,,�DQG�WKUHH�
RWKHU�PHWKRGV�RI�FRPSXWLQJ�WKH�LQQRYDWLRQ�LQGH[��$OWKRXJK�WKH�6,,�JHQHUDWHV�WZR�VHWV�RI�WLHV�
LQ�WKH�UDQN�RUGHUV��,WDO\�DQG�6SDLQ�IDOO�LQ�SRVLWLRQ����$XVWULD�DQG�%HOJLXP�IDOO�LQ�SRVLWLRQ�����
WKHVH�KDYH�EHHQ�DGMXVWHG�WR�RSWLPL]H�WKH�PDWFK�ZLWK�WKH�UH�VFDOHG�UDQNLQJ���
�
)RU����FRXQWULHV��WKH�PD[LPXP�SRVVLEOH�QXPEHU�RI�FKDQJHV�LQ�WKH�UDQN�RUGHU�LV�����XQLWV q ��
ZLWK�D���XQLW�FKDQJH�HTXDO�WR�D�FKDQJH�LQ�RQH�SRVLWLRQ��VXFK�DV�IURP�IRXUWK�WR�ILIWK�SODFH��7KH�
PD[LPXP�QXPEHU�RI�FKDQJHV�IRU�D�VLQJOH�FRXQWU\�LV����XQLWV��IRU�H[DPSOH�LI�3RUWXJDO�VKLIWHG�
IURP�ODVW�WR�ILUVW�SODFH���
�
$OO�UDQN�RUGHUV�EHWZHHQ�WKH�IRXU�PHWKRGV�DUH�YHU\�VLPLODU��7KHUH�DUH�RQO\����XQLW�FKDQJHV�
EHWZHHQ�WKH�6,,�DQG�0HWKRG�������XQLW�FKDQJHV�EHWZHHQ�WKH�6,,�DQG�0HWKRG����DQG����XQLW�
FKDQJHV�EHWZHHQ�WKH�6,,�DQG�0HWKRG��r ��)RU�D�VLQJOH�FRXQWU\��WKH�PD[LPXP�REVHUYHG�QXPEHU�
RI�XQLW�FKDQJHV�LQ�WKH�UDQN�RUGHU�FRPSDUHG�WR�WKH�6,,�LV�WZR��)RU�H[DPSOH��-DSDQ�FKDQJHV�
IURP�SRVLWLRQ����LQ�WKH�6,,�WR�SRVLWLRQ����XVLQJ�0HWKRG�� sut ��
�����������������������������������������������������������v �)RU����FRXQWULHV��WKH�PD[LPXP�QXPEHU�RI�FKDQJHV�RFFXUV�ZKHQ�WKH�FRXQWU\�ZKLFK�ZDV�LQ�WKH�ILUVW�SODFH��UDQN�
RUGHU ����LQ�RQH�\HDU�VKLIWV�WR�WKH�ODVW�RQH��UDQN�RUGHU ���LQ�WKH�QH[W�RQH��ZKHQ�WKH�FRXQWU\�ZLWK�UDQN�RUGHU����
LQ�RQH�\HDU�VKLIWV�WR�SRVLWLRQ���LQ�WKH�QH[W�RQH��ZKHQ�WKH�FRXQWU\�ZLWK�UDQN�RUGHU����VKLIWV�WR�UDQN�RUGHU����DQG�VR�
RQ��%\�DGGLQJ�XS�WKH�QXPEHU�RI�FKDQJHV�LQ�WKH�SRVLWLRQ�IRU�HDFK�FRXQWU\��L�H����������������������������RQH�
REWDLQV������w �7KH�QXPEHU�RI�XQLW�FKDQJHV�EHWZHHQ�WKH�6,,�DQG�PHWKRG����QRW�LQFOXGHG�LQ�WKH�WDEOH��LV�����x y �7KH�PD[LPXP�QXPEHU�RI�XQLW�FKDQJHV�EHWZHHQ�DOO�RI�WKH�PHWKRGV�LV�WKUHH��ZKLFK�RFFXUV�IRU�-DSDQ�LQ�D�
FRPSDULVRQ�EHWZHHQ�PHWKRGV���DQG����-DSDQ�LV�LQ�SRVLWLRQ�����DQG�PHWKRG����-DSDQ�LV�LQ�SRVLWLRQ������

)LJXUH����&RUUHODWLRQ�EHWZHHQ�WKH�6,,�DQG�0HWKRG��
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7KHVH�FRPSDULVRQV�VKRZ�WKDW�WKH�VLPSOH�6,,�SURYLGHV�UDQN�RUGHU�UHVXOWV�WKDW�DUH�YHU\�
FRPSDUDEOH�WR�WKH�PRUH�FRPSOH[�VWDWLVWLFDO�PHWKRGV�XVHG�LQ�0HWKRGV������DQG����0RUHRYHU��
DV�7DEOH���UHYHDOV��LQGHSHQGHQWO\�RI�WKH�PHWKRG�XVHG��RQH�FDQ�DOZD\V�LGHQWLI\�WKUHH�JURXSV�RI�
FRXQWULHV��D�JURXS�ZKLFK�DOZD\V�UDQNV�LQ�WKH�WRS�SODFHV��6ZHGHQ��86��)LQODQG���D�VHFRQG�
JURXS�ZKLFK�UDQNV�LQ�WKH�ERWWRP�SODFHV��3RUWXJDO��*UHHFH��6SDLQ�DQG�,WDO\���DQG�D�WKLUG�JURXS�
ZKLFK�UDQNV�LQ�WKH�PLGGOH��%HOJLXP��$XVWULD��)UDQFH��DQG�*HUPDQ\���$�IHZ�RWKHU�FRXQWULHV�
DUH�VOLJKWO\�PRUH�VHQVLWLYH�WR�WKH�FKRLFH�RI�PHWKRG�IRU�FDOFXODWLQJ�WKH�FRPSRVLWH�LQGH[�
�'HQPDUN��WKH�8.��,UHODQG���
�
7DEOH����5DQN�RUGHU�RI�IRXU�PHWKRGV�RI�FDOFXODWLQJ�D�FRPSRVLWH�LQGH[�������������

��� �OHDVW�LQQRYDWLYH�DQG���� �PRVW�LQQRYDWLYH��
� 6,,� 5H�VFDOHG�

�0HWKRG����
=�VFRUHV�
�0HWKRG����

%HVW�SHUIRUPDQFH�
�0HWKRG����

3RUWXJDO� �� �� �� ��
*UHHFH� �� �� �� ��
6SDLQ� �� �� �� ��
,WDO\� �� �� �� ��
/X[HPERXUJ� �� �� �� ��
%HOJLXP� �� �� �� ��
$XVWULD� �� �� �� ��
)UDQFH� �� �� �� ��
*HUPDQ\� �� �� ��� ��
,UHODQG� ��� ��� �� ���
1HWKHUODQGV� ��� ��� ��� ���
'HQPDUN� ��� ��� ��� ���
-DSDQ� ��� ��� ��� ���
8.� ��� ��� ��� ���
)LQODQG� ��� ��� ��� ���
86� ��� ��� ��� ���
6ZHGHQ� ��� ��� ��� ���

7RWDO�XQLW�FKDQJHV�
FRPSDUHG�WR�WKH�6,,� ��� ��� ���

�
1RWHV��OLJKW�JUH\� �RQH�XQLW�FKDQJH�LQ�WKH�UDQN�RUGHU�FRPSDUHG�WR�WKH�6,,��'DUNHU�JUH\� �WZR�XQLW�FKDQJH�LQ�WKH�
UDQN�RUGHU��
�
�
����&KDQJHV�RYHU�WLPH�
$�UREXVW�FRPSRVLWH�LQGH[�PXVW�DOVR�EH�XVHIXO�IRU�ORRNLQJ�DW�FKDQJHV�RYHU�WLPH��,Q�RUGHU�WR�
H[SORUH�WKHVH�HIIHFWV��ZH�FRPSXWHG�WKH�FRPSRVLWH�LQGH[�XVLQJ�WKH�6,,��PHWKRG����WKH�µJROG¶�
VWDQGDUG��DQG�PHWKRG����EHVW�SHUIRUPDQFH�LQGH[��IRU������DQG��������7R�PDLQWDLQ�
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FRPSDUDELOLW\��WKH�IRXU�&,6�LQGLFDWRUV��L�H���FDWHJRU\���LQGLFDWRUV�DQG�LQGLFDWRU������KDYH�EHHQ�
H[FOXGHG�IURP�ERWK�WKH������DQG������UHVXOWV���
�
:H�H[SHFW�FKDQJHV�LQ�WKH�UDQN�RUGHU�DPRQJ�FRXQWULHV�IURP�WZR�IDFWRUV��UHDO�FKDQJHV�EHWZHHQ�
FRXQWULHV�WKDW�KDYH�GHYHORSHG�RYHU�WLPH��DQG�FKDQJHV�WKDW�DUH�DQ�DUWLIDFW�RI�WKH�FDOFXODWLRQ�
PHWKRG���
�
7DEOH���UHSRUWV�WKH�UDQN�RUGHUV�IRU������DQG������XVLQJ�WKH�WKUHH�PHWKRGV��7KH�6,,�DQG�WKH�
UH�VFDOHG�PHWKRG�KDYH�DOPRVW�WKH�VDPH�QXPEHU�RI�XQLWV�LQ�WKH�FKDQJH�RI�WKH�UDQN�RUGHU��
ZKHUHDV�0HWKRG���SUHVHQWV�WZLFH�WKH�QXPEHU�RI�XQLW�FKDQJHV�DV�WKH�6,,��'HQPDUN�LPSURYHV���
SODFHV�LQ������ZKHQ�XVLQJ�WKH�EHVW�SHUIRUPDQFH�PHWKRG��ZKHUHDV�LW�RQO\�LQFUHDVHV�RQH�
SRVLWLRQ�ZLWK�WKH�6,,�DQG�WKHUH�LV�QR�GLIIHUHQFH�ZLWK�0HWKRG����7KLV�LQFUHDVH�LQ�WKH�UDQN�RUGHU�
IRU�'HQPDUN�LV�EDVLFDOO\�GXH�WR�WKH�LQFUHDVH�LQ�WKH�YHQWXUH�FDSLWDO�LQGLFDWRU��ZKLFK�LQFUHDVHG�
E\�PRUH�WKDQ������EHWZHHQ������DQG��������DQG�LQ�WKH�QXPEHU�RI�6	(�JUDGXDWHV��ZKLFK�
LQFUHDVHG�E\�����RYHU�WKH�VDPH�SHULRG���7KH�VDPH�LQGLFDWRUV�H[SODLQ�DOVR�WKH�LQFUHDVH�RI�
WKUHH�XQLWV�LQ�WKH�UDQN�RUGHU�IRU�)LQODQG�XVLQJ�WKH�EHVW�SHUIRUPDQFH�PHWKRG���
�
7DEOH�����(IIHFWV�RI�WKH�FDOFXODWLRQ�PHWKRG�RQ�FKDQJHV�RYHU�WLPH�
� 6,,� 5H�VFDOHG�

�0HWKRG����
%HVW�SHUIRUPDQFH�

�0HWKRG����
5DQN� ����� ����� ����� ����� ����� �����
�� 3� 3� *5� *5� 3� *5�
�� *5� *5� 3� 3� *5� 3�
�� ,� (� ,� ,� ,� ,�
�� (� ,� /� (� /� (�
�� /� /� (� $� (� $�
�� $� $� $� /� $� /�
�� )� '� %� '� )� '�
�� '� ,5/� '� )� ,5/� )�
�� %� )� ,5/� ,5/� '� %�
��� ,5/� %� )� %� %� ,5/�
��� '.� 1/� -� 1/� '.� 1/�
��� 1/� '.�� '.� '.� 8.� -�
��� -� 86� 1/� -� 1/� 8.�
��� 8.� 8.� 8.� 8.� ),1� '.�
��� 86� -� 86� 86� 6:(� 86�
��� ),1� ),1� ),1� 6:(� -� 6:(�
��� 6:(� 6:(� 6:(� ),1� 86� ),1�
7RWDO�XQLW�
FKDQJHV� ��� ��� ���

�
�
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7KH�ODUJHVW�GLIIHUHQFHV�RYHU�WLPH�DUH�IRU�-DSDQ��ZKLFK�DOVR�VKRZV�D�FKDQJH�LQ�GLUHFWLRQ�
GHSHQGLQJ�RQ�WKH�PHWKRG�XVHG��7KH�UDQN�RUGHU�IRU�-DSDQ�IDOOV���SODFHV�ZLWK�WKH�EHVW�
SHUIRUPDQFH�PHWKRG�DQG�LQFUHDVHV�WZR�SODFHV�ZLWK�WKH�RWKHU�WZR�PHWKRGV��7KH�UHDVRQ�IRU�
WKLV�VZLWFK�LQ�GLUHFWLRQ�LV�WKDW�WKH�EHVW�SHUIRUPDQFH�PHWKRG�RQO\�FRQVLGHUV�WKH�PD[LPXP�
YDOXH�RI�WKH�RULJLQDO�LQGLFDWRUV�WR�FRPSXWH�WKH�FRUUHVSRQGLQJ�WUDQVIRUPHG�LQGLFDWRUV��ZKHUHDV�
WKH�UH�VFDOHG�PHWKRG�FRQVLGHUV�DOVR�WKH�PLQLPXP�YDOXH�DQG�WKH�UDQJH��7KLV�PDNHV�PHWKRG���
PRUH�VHQVLWLYH�WR�RXWOLHUV�DQG�DOVR�PRUH�YRODWLOH�RYHU�WLPH��$Q�H[DPSOH�LV�JLYHQ�LQ�7DEOH����
ZKLFK�VKRZV�WKH�WUDQVIRUPHG�LQGLFDWRUV�IRU�LQGLFDWRU�����IRU�-DSDQ��FRPSXWHG�DFFRUGLQJ�WR�
PHWKRGV���DQG����6LQFH�WKH�SHUFHQWDJH�LQFUHDVH�LQ������RI�WKH�RULJLQDO�LQGLFDWRU�LV�ORZHU�WKDQ�
WKH�SHUFHQWDJH�LQFUHDVH�RI�WKH�PD[LPXP�YDOXH��WKH�EHVW�SHUIRUPDQFH�LQGLFDWRU�IDOOV��2Q�WKH�
FRQWUDU\��WKH�GHFUHDVH�LQ�WKH�PLQLPXP�YDOXH�PRUH�WKDQ�FRPSHQVDWHV�WKH�LQFUHDVH�LQ�WKH�
PD[LPXP�YDOXH��DQG�DV�D�UHVXOW�WKH�UH�VFDOHG�LQGLFDWRU�LQFUHDVHV��
�
7DEOH����7UDQVIRUPHG�YDOXHV�RI�LQGLFDWRU�����IRU�-DSDQ��
� 7UDQVIRUPHG�YDOXHV�
� 0HWKRG��� 0HWKRG���
�

����� �����
����� ����� ����� �����

2ULJLQDO�LQGLFDWRU����� ��� �����
0D[LPXP� ����� �����
0LQLPXP� ���� ����
5DQJH� ����� �����

����� ���� ����� �����

�
�
����&RPSRVLWH�LQGLFHV�E\�LQQRYDWLRQ�FDWHJRU\�
7DEOH���SURYLGHV�WKH�UDQN�RUGHU�RI�HDFK�FRXQWU\��XVLQJ�WKH�6,,�DQG�PHWKRG����ZLWKLQ�HDFK�RI�
WKH�IRXU�FDWHJRULHV�RI�LQQRYDWLRQ�LQGLFDWRUV�����KXPDQ�UHVRXUFHV�����NQRZOHGJH�FUHDWLRQ�����
WKH�WUDQVPLVVLRQ�DQG�DSSOLFDWLRQ�RI�QHZ�NQRZOHGJH��DQG����LQQRYDWLRQ�ILQDQFH��RXWSXWV�DQG�
PDUNHWV��7KH������(,6�GDWD�DUH�XVHG��7KHUH�LV�OLWWOH�GLIIHUHQFH�EHWZHHQ�WKH�6,,�DQG�0HWKRG���
IRU�ERWK�FDWHJRULHV���DQG����ZLWK�UHVSHFWLYHO\����DQG�]HUR�XQLW�GLIIHUHQFHV�LQ�WKH�UDQN�RUGHU���
�
$V�WKHVH�H[DPSOHV�VKRZ��0HWKRG���LV�PRUH�VHQVLWLYH�WR�RXWOLHUV�WKDQ�WKH�6,,��ZKLFK�LV�GXH�WR�
WKH�IDFW�WKDW�WKH�IRUPHU�PDLQWDLQV�LQWHUYDO�OHYHO�LQIRUPDWLRQ��7KH�QXPEHU�RI�RXWOLHUV�LV�
HVSHFLDOO\�ODUJH�ZLWKLQ�FDWHJRU\�IRXU�LQGLFDWRUV��ZKLFK��WRJHWKHU�ZLWK�WKH�IDFW�WKDW�PHWKRG���LV�
PRUH�VHQVLWLYH�WR�RXWOLHUV�WKDQ�WKH�6,,��H[SODLQV�WKH�GLIIHUHQFHV�LQ�WKH�UDQN�RUGHUV�EHWZHHQ�WKH�
WZR�PHWKRGV��7KHVH�UHVXOWV�DOVR�VKRZ�WKDW�WKH�GLIIHUHQFHV�LQ�WKH�UDQN�RUGHUV�RI�WKH�FRPSRVLWH�
LQGH[�XVLQJ�DOO����LQGLFDWRUV�FDQ�EH�SDUWO\�WUDFHG�EDFN�WR�RXWOLHUV�DPRQJ�WKH�FDWHJRU\���
LQGLFDWRUV���
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�
7DEOH�����5DQN�RUGHUV�E\�FDWHJRU\�

5DQN� &DWHJRU\���
+XPDQ�UHVRXUFHV�

&DWHJRU\���
.QRZOHGJH�FUHDWLRQ�

&DWHJRU\���
7UDQVPLVVLRQ�DQG�DSSOLFDWLRQ�RI�

QHZ�NQRZOHGJH�

&DWHJRU\���
,QQRYDWLRQ�ILQDQFH��RXWSXW�DQG�

PDUNHWV�
� 6,,� 5H�VFDOHG� 6,,� 5H�VFDOHG� 6,,� 5H�VFDOHG� 6,,� 5H�VFDOHG�
�� 3� 3� *5� *5� %� 3� '(� ,�
�� *5� *5� 3� 3� (� *5� 3� *5�
�� /� ,� /� /� *5� (� ,� '(�
�� ,� /� (� (� 3� /� )� -�
�� (� $� ,� ,� ,� %� *� )�
�� $� (� ,5/� ,5/� /� ,� $� $�
�� 1/� %� $� $� )� 8.� (� 3�
�� %� 1/� %� %� ),1� )� /� /�
�� '(� '(� 8.� 8.� $� ),1� %� (�
��� )� )� '.� '.� 1/� 1/� '.� ,5/�
��� 86� ,5/� )� )� 8.� $� -� %�
��� ,5/� '.� '(� '(� '(� '(� ,5/� ),1�
��� '.� 86� 1/� 1/� ,5/� ,5/� ),1� '.�
��� -� -� 86� 86� 6:� 6:� 8.� 8.�
��� ),1� ),1� -� -� '.� '.� 1/� 86�
��� 6:(� 6:(� 6:(� 6:(� Q�D� Q�D�� 6:(� 1/�
��� 8.� 8.� ),1� ),1� Q�D� Q�D� 86� 6:(�

7RWDO�XQLWV�
FKDQJH�

��� �� ��� ���
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����:HLJKWLQJ�LQGLFDWRUV�
+RZ�WR�ZHLJKW�WKH�LQGLFDWRUV�LQ�D�FRPSRVLWH�LQGH[�LV�HVVHQWLDOO\�DQ�XQVROYDEOH�SUREOHP�
XQOHVV�ZH�KDYH�D�PHDVXUH�RI�WKH�ODWHQW��XQGHUO\LQJ�SKHQRPHQD�WKDW�ZH�ZDQW�WR�PHDVXUH��
8QGHU�WKHVH�FRQGLWLRQV��ZH�FDQ�UXQ�D�UHJUHVVLRQ�DQDO\VLV��ZLWK�VXLWDEOH�ODJ�WLPHV��LQ�ZKLFK�WKH�
LQGLFDWRUV�DUH�WKH�LQGHSHQGHQW�YDULDEOHV�DQG�WKH�PHDVXUH�RI�WKH�ODWHQW�SKHQRPHQD�LV�WKH�
GHSHQGHQW�YDULDEOH��7KH�UHJUHVVLRQ�FRHIILFLHQWV�DUH�WKHQ�XVHG�DV�WKH�ZHLJKWV��,Q�WKLV�FDVH��WKH�
SXUSRVH�RI�WKH�H[HUFLVH�ZRXOG�FKDQJH��,QVWHDG�RI�WU\LQJ�WR�HVWLPDWH�WKH�FRPSRVLWH�LQGH[�
�ZKLFK�DV�WKH�GHSHQGHQW�YDULDEOH�ZRXOG�EH�NQRZQ���ZH�ZRXOG�ZDQW�WR�NQRZ�KRZ�PXFK�HDFK�
LQGLFDWRU�FRQWULEXWHG�WR�WKH�FRPSRVLWH�LQGH[��7KLV�LQIRUPDWLRQ�FRXOG�EH�XVHG�WR�GHWHUPLQH�WKH�
SROLF\�LPSRUWDQFH�RI�HDFK�LQGLFDWRU��
�
([FHSW�IRU�RQH�VWXG\ ±�± ��PRVW�FRPSLODWLRQV�RI�LQQRYDWLRQ�LQGLFDWRUV�WKDW�KDYH�GHYHORSHG�D�
FRPSRVLWH�LQGH[�HLWKHU�JLYH�HTXDO�ZHLJKWLQJV�WR�HDFK�LQGLFDWRU�RU�JLYH�D�VXEMHFWLYH�ZHLJKWLQJ�
LQ�VLPSOH�XQLWV�VXFK�DV�µ���¶�RU�µ����¶ ±H² ��7KH�UDWLRQDOH�IRU�WKLV�LV�WKDW�LW�LV�LPSRVVLEOH�WR�
FDUHIXOO\�FDOFXODWH�ZHLJKWV�ZLWKRXW�D�PHDVXUH�RI�WKH�ODWHQW�SKHQRPHQD��:H�FDQ�RQO\�PDNH�
HGXFDWHG�JXHVVHV�DW�ZKDW�WKH�ZHLJKWV�PLJKW�EH��+RZHYHU��D�IHZ�RI�WKH�FULWLFV�RI�WKH�6,,�
VXJJHVWHG�WKDW�3ULQFLSDO�&RPSRQHQW�$QDO\VLV��3&$��FRXOG�EH�XVHG�WR�FRPSXWH�DSSURSULDWH�
ZHLJKWV�IRU�WKH�FRQVWLWXHQW�LQGLFDWRUV��
�
3&$�LV�D�VWDWLVWLFDO�WHFKQLTXH�WKDW�OLQHDUO\�WUDQVIRUPV�DQ�RULJLQDO�VHW�RI�YDULDEOHV�LQWR�D�
VXEVWDQWLDOO\�VPDOOHU�VHW�RI�XQFRUUHODWHG�YDULDEOHV�WKDW�UHSUHVHQWV�PRVW�RI�WKH�LQIRUPDWLRQ�LQ�
WKH�RULJLQDO�VHW�RI�YDULDEOHV��'XQWHPDQ����� ±u³ ���7KLV�WHFKQLTXH�DOORZV�RQH�WR�DQDO\]H�WKH�
LQWHUDFWLRQV�DPRQJ�YDULDEOHV�DQG�GHWHUPLQH�WKH�H[LVWHQFH�RI�UHGXQGDQFLHV�LQ�D�JLYHQ�GDWD�VHW��
�����������������������������������������������������������´H´ �7KH�VWXG\�E\�3RUWHU�DQG�6WHUQ��7KH�1HZ�&KDOOHQJH�WR�$PHULFD¶V�3URVSHULW\��)LQGLQJV�IURP�WKH�,QQRYDWLRQ�
,QGH[��&RXQFLO�RQ�&RPSHWLWLYHQHVV��:DVKLQJWRQ�'&��������FODLPV�WR�LGHQWLI\�D�ODWHQW�PHDVXUH�RI�
LQQRYDWLYHQHVV��7KHLU�VWXG\�XVHV�LQWHUQDWLRQDO�SDWHQWLQJ�DV�WKH�PHDVXUH�RI�LQQRYDWLYHQHVV�DQG�UHJUHVVHV�VHYHUDO�
LQGLFDWRUV�DJDLQVW�LW��7KH�TXDOLW\�RI�WKHLU�PHWKRG�LV�EDVHG�RQ�ZKHWKHU�RU�QRW�SDWHQWV��E\�WKHPVHOYHV��DUH�DQ�
DFFXUDWH�RXWSXW�PHDVXUH�IRU�LQQRYDWLYHQHVV��:H�WKLQN�WKDW�WKH�HYLGHQFH�LV�DJDLQVW�WKHP��ERWK�EHFDXVH�SDWHQWV�
RQO\�FDSWXUH�RQH�RI�PDQ\�DVSHFWV�RI�LQQRYDWLRQ�DQG�EHFDXVH�SDWHQWV�DUH�DQ�LQWHUPHGLDWH�UDWKHU�WKDQ�D�ILQDO�
RXWSXW�PHDVXUH�IRU�LQQRYDWLYH�DFWLYLWLHV��´ µ �7KH�6WDWH�1HZ�(FRQRP\�,QGH[�������3URJUHVVLYH�3ROLF\�,QVWLWXWH��KWWS���ZZZ�QHZHFRQRP\LQGH[�RUJ��XVHV�
ZHLJKWV�RI�ERWK�����DQG�������´ ¶ �*HRUJH�+��'XQWHPDQ��������3ULQFLSDO�FRPSRQHQWV�DQDO\VLV��6$*(�SXEOLFDWLRQV��1XPEHU���������
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,Q�JHQHUDO��WKH�SXUSRVH�RI�XVLQJ�3&$�LV�WR�UHGXFH�WKH�GLPHQVLRQDOLW\�RI�WKH�RULJLQDO�GDWD�VHW�
ZKLOH�NHHSLQJ�PRVW�RI�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�LW��0RUH�VSHFLILFDOO\��3&$�JHQHUDWHV�D�
VHULHV�RI�QHZ�YDULDEOHV��SULQFLSDO�FRPSRQHQWV��WKDW�DUH�OLQHDU�FRPELQDWLRQV�RI�WKH�RULJLQDO�
YDULDEOHV��ZLWK�WKH�ILUVW�SULQFLSDO�FRPSRQHQWV�H[SODLQLQJ�PRVW�RI�WKH�YDULDQFH�LQ�WKH�RULJLQDO�
YDULDEOH�VHW��,Q�WKH�FRQWH[W�RI�HODERUDWLQJ�FRPSRVLWH�LQGLFHV��3&$�PD\�KDYH�WZR�XVHV��RQ�RQH�
KDQG��ILQG�DSSURSULDWH�ZHLJKWV�IRU�WKH�FRQVWLWXHQW�LQGLFDWRUV��DQG��RQ�WKH�RWKHU�KDQG��LGHQWLI\�D�
VXEVHW�RI�LQGLFDWRUV�WKDW�UHSUHVHQW�WKH�WRWDO�VHW�RI�LQGLFDWRUV��
�
1RWH�WKDW�WKH�JRDOV�RI�3&$�DQG�RI�FRQVWUXFWLQJ�D�FRPSRVLWH�LQGH[�DUH�LQ�IDFW�WKH�VDPH��WR�
REWDLQ�D�QHZ�YDULDEOH�WKDW�VXPPDULVHV�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�D�JLYHQ�VHW�RI�YDULDEOHV�
�LQGLFDWRUV���)RU�WKDW�UHDVRQ��3&$�FRXOG�EH�XVHG�WR�GHYHORS�DSSURSULDWH�ZHLJKWV�IRU�WKH�
FRQVWLWXHQW�LQGLFDWRUV��+RZHYHU��3&$�LV�D�VWDWLVWLFDO�WHFKQLTXH�DQG��DV�VXFK��LW�XVHV�VWDWLVWLFDO�
PHDVXUHV��PDLQO\�WKH�YDULDQFH�H[SODLQHG�E\�D�VHW�RI�YDULDEOHV�DQG�WKH�FRUUHODWLRQV�EHWZHHQ�
WKHVH�YDULDEOHV��+HQFH��WKH�ZHLJKWV�SURGXFHG�IURP�3&$�ZLOO�EH�EDVHG�RQ�WKHVH�VWDWLVWLFDO�
PHDVXUHV�DQG�QRW�RQ�WKH�LQIOXHQFH�RI�HDFK�YDULDEOH��LQGLFDWRU��RQ�ZKDW�ZH�DUH�WU\LQJ�WR�
PHDVXUH��,Q�WKH�FDVH�RI�WKH�,QQRYDWLRQ�6FRUHERDUG�WKH�DSSURSULDWH�ZHLJKWV�IRU�WKH����
LQGLFDWRUV�LQ�WKH�6,,�VKRXOG�FRUUHVSRQG�WR�WKH�FRQWULEXWLRQ�RI�HDFK�LQGLFDWRU�WR�LQQRYDWLRQ�
SHUIRUPDQFH��7KHVH�ZHLJKWV�VKRXOG�WKHQ�EH�EDVHG�RQ�D�VXEMHFWLYH�DVVHVVPHQW�RI�WKH�YDOXH�RI�
HDFK�LQGLFDWRU�IRU�WKH�RXWFRPH�RI�LQWHUHVW��
�
.H\�LQGLFDWRUV�
�
2QH�DSSOLFDWLRQ�RI�3&$�LV�WR�XVH�LW�WR�VHOHFW�D�VXEVHW�RI�LQGLFDWRUV�WR�UHSUHVHQW�WKH�WRWDO�VHW�RI�
YDULDEOHV��7KH�FRUUHODWLRQ�PDWUL[��VHH�$SSHQGL[�$��RI�WKH�VHW�RI�HLJKWHHQ�LQGLFDWRUV��WZR�
LQGLFDWRUV�IRU�SDWHQWLQJ��UHYHDOV�KLJK�FRUUHODWLRQV��FRUUHODWLRQ�FRHIILFLHQWV�KLJKHU�WKDQ������
EHWZHHQ�WKH�LQGLFDWRUV��VXJJHVWLQJ�WKDW�ZH�FDQ�UHSUHVHQW�WKH�YDULDWLRQ�LQ�WKH�WRWDO�VHW�RI�
LQGLFDWRUV�E\�D�PXFK�VPDOOHU�VHW�RI�LQGLFDWRUV��2I�QRWH��RQO\�WKH�LQWHUQDO�VWUXFWXUH�RI�WKH�GDWD�
LV�FRQVLGHUHG�LQ�VHOHFWLQJ�WKH�VXEVHW�RI�YDULDEOHV��2WKHU�FULWHULD��VXFK�DV�WKH�HIIHFWLYHQHVV�RI�
HDFK�LQGLFDWRU�LQ�SUHGLFWLQJ�D�GHSHQGHQW�YDULDEOH��RU��LQ�RXU�FDVH��WKH�6XPPDU\�,QQRYDWLRQ�
,QGH[��DUH�QRW�XVHG���
�
3&$�ZDV�DSSOLHG�WR�WKH�VHW�RI�HLJKWHHQ�LQGLFDWRUV�IRU�WKH�ILIWHHQ�(8�FRXQWULHV��XVLQJ������
GDWD��DQG�WKH�IROORZLQJ�VXEVHW�RI�VL[�µNH\¶�LQGLFDWRUV�ZDV�VHOHFWHG ·H¸ ���
�������1HZ�6	(�JUDGXDWHV��Å�RI����±����DJH�FODVV��
���D��(32�KLJK�WHFK�SDWHQW�DSSOLFDWLRQV��SHU�PLOOLRQ�SRSXODWLRQ��
���E��86372�KLJK�WHFK�SDWHQW�DSSOLFDWLRQV��SHU�PLOOLRQ�SRSXODWLRQ��
�������60(V�LQQRYDWLQJ�LQ�KRXVH����RI�PDQXIDFWXULQJ�60(V��
�������1HZ�FDSLWDO�UDLVHG�RQ�VWRFN�PDUNHWV�

�����������������������������������������������������������¹ º �6LQFH�WKH�YDULDEOHV��LQGLFDWRUV��DUH�QRW�LQ�WKH�VDPH�PHWULF�DQG�WKH�YDULDQFHV�GLIIHU�ZLGHO\�IURP�RQH�DQRWKHU��
3&$�ZDV�FRQGXFWHG�XVLQJ�VWDQGDUGL]HG�YDULDEOHV��]HUR�PHDQ�DQG�XQLW�YDULDQFH���
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�����µ1HZ�WR�PDUNHW¶�SURGXFWV����RI�WRWDO�VDOHV�E\�PDQXIDFWXULQJ�ILUPV�IURP�LQQRYDWLYH�
SURGXFWV���

7KHVH�LQGLFDWRUV�H[SODLQ�������RI�WKH�WRWDO�YDULDWLRQ ·¼» ��7KHUHIRUH��WKLV�DQDO\VLV�SURGXFHV�D�
VXEVHW�RI�NH\�LQGLFDWRUV�WKDW�UHSUHVHQW�PRVW�RI�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�ZKROH�VHW�RI�
LQGLFDWRUV���
�
7KHVH�UHVXOWV�VXJJHVW�WKDW�WKH�(,6�FRXOG�EH�DOWHUHG�WR�VLPSO\�LQFOXGH�WKHVH�VL[�LQGLFDWRUV��
+RZHYHU��HYHQ�WKRXJK�VL[�LQGLFDWRUV�H[SODLQ�PRVW�RI�WKH�YDULDQFH��WKHVH�LQGLFDWRUV�GR�QRW�
SURYLGH�HQRXJK�LQIRUPDWLRQ�RQ�WKH�GLIIHUHQW�IDFWRUV�WKDW�DUH�OLQNHG�WR�EXLOGLQJ�LQQRYDWLYH�
FDSDELOLWLHV�DW�WKH�QDWLRQDO�OHYHO��7KH�FRPSOHWH�OLVW�RI����LQGLFDWRUV�LV�XVHIXO�IRU�WKH�GHVLJQ�RI�
DSSURSULDWH�SROLFLHV�DQG�FDQ�KHOS�WR�LGHQWLI\�QDWLRQDO�VWUHQJWKV�DQG�ZHDNQHVVHV���
�
����&RQFOXVLRQV�
7KH�UHVXOWV�RI�WKH�DERYH�DQDO\VHV�VKRZ�WKDW�DOO�PHWKRGV�IRU�FDOFXODWLQJ�D�FRPSRVLWH�
LQQRYDWLRQ�LQGH[��XVLQJ�DOO����LQGLFDWRUV��SURGXFH�VLPLODU�UHVXOWV��HYHQ�WKRXJK�RXWOLHUV�DUH�
WUHDWHG�GLIIHUHQWO\��7KLV�UHVXOW�LV�HQFRXUDJLQJ�DQG�VKRZV�WKDW�WKH�LQGLFHV�DUH�FRPSDUDWLYHO\�
UREXVW��,W�VLPSO\�GRHV�QRW�PDWWHU�PXFK�ZKLFK�PHWKRG�RI�FDOFXODWLRQ�LV�XVHG��7KH�FKRLFH�FDQ�
WKHQ�EH�EDVHG�RQ�ERWK�VLPSOLFLW\�DQG�HDVH�RI�XQGHUVWDQGLQJ�DQG�RQ�LQVHQVLWLYLW\�WR�RXWOLHUV���
�
+RZHYHU��WKHUH�DUH�VPDOO�GLIIHUHQFHV�E\�PHWKRG�LQ�WKH�UDQN�RUGHU�RI�D�IHZ�FRXQWULHV�E\�RQH�RU�
WZR�XQLWV��,QWURGXFLQJ�FKDQJHV�RYHU�WLPH�RU�OLPLWLQJ�WKH�LQGH[�WR�D�VLQJOH�FDWHJRU\�FDQ�
LQFUHDVH�GLIIHUHQFHV�LQ�WKH�UDQN�RUGHU��,Q�DGGLWLRQ�WR�WKH�FKRLFH�RI�WKH�FDOFXODWLRQ�PHWKRG��
RWKHU�UHVHDUFK��UHVXOWV�QRW�JLYHQ�KHUH��KDV�VKRZQ�WKDW�WKHVH�VPDOO�GLIIHUHQFHV�LQ�WKH�UDQN�RUGHU�
FDQ�EH�FDXVHG�E\�PLQRU�FKDQJHV�LQ�WKH�FKRLFH�RU�GHILQLWLRQ�RI�WKH�LQGLFDWRUV��RU�GXH�WR�RQH�RU�
WZR�LQGLFDWRUV��DV�VKRZQ�LQ�VHFWLRQ�����IRU�-DSDQ���7KH�LPSRUWDQW�OHVVRQ�WR�EH�GUDZQ�LV�WKDW�
VPDOO�GLIIHUHQFHV�LQ�WKH�UDQN�RUGHU�RI�D�FRPSRVLWH�LQGH[�DUH�PHDQLQJOHVV��7KLV�FUHDWHV�D�
SUREOHP�IRU�SUHVHQWLQJ�WKH�UHVXOWV��7KH������6,,�DWWUDFWHG�VXEVWDQWLDO�PHGLD�DWWHQWLRQ�GXH�WR�
WKH�IDFW�WKDW�D�VLQJOH�LQGLFDWRU�LV�PXFK�VLPSOHU�WR�SUHVHQW�WKDQ�FRPSOH[�WDEOHV��<HW��LI�VPDOO�
GLIIHUHQFHV�LQ�D�FRPSRVLWH�LQGH[�DUH�GXH�WR�PLQRU��HUUDWLF�YDULDWLRQV��RU�WR�GLIIHUHQFHV�LQ�WKH�
FDOFXODWLRQ�PHWKRG��ZH�FDQQRW�FRQFOXGH�WKDW�WKHUH�LV�DQ\�UHDO�GLIIHUHQFH�LQ�WZR�FRXQWULHV�ZLWK�
D�VLPLODU�FRPSRVLWH�LQGH[�±�VXFK�DV�WKH������6,,�RI�����IRU�)LQODQG�DQG�����IRU�WKH�8.���
�
7KH�SUHVHQWDWLRQ�RI�D�FRPSRVLWH�LQGH[�IRU�LQQRYDWLRQ�PXVW�WKHUHIRUH�HPSKDVL]H�WKLV�IDFW��
3HUKDSV�LW�ZRXOG�KHOS�LI�WKH�FRXQWULHV�ZHUH�FRPELQHG�LQWR�VLPSOH�JURXSV��VXFK�DV�OHDGHUV��

�����������������������������������������������������������¹ ½ �7KH�DPRXQW�RI�YDULDWLRQ�H[SODLQHG�E\�D�VXEVHW�RI�YDULDEOHV�LV�GHILQHG�DV�WKH�VXP�I�WKHLU�YDULDQFHV�DQG�WKH�
DULDWLRQ�WKH\�H[SODLQ�LQ�HDFK�RI�WKH�GLVFDUGHG�YDULDEOHV��6LQFH�WKH�YDULDQFH�RI�D�VWDQGDUGL]HG�YDULDEOH�LV�HTXDO�WR�
RQH��WKH�DPRXQW�RI�YDULDWLRQ�H[SODLQHG�LV�HTXDO�WR� ¦¾�

¿
À ÁÀÁ 5Q Â Ã

Ä ��ZKHUH� ÅQ �LV�WKH�QXPEHU�RI�UHWDLQHG�YDULDEOHV�

DQG�
Æ
Ç ÈÉ5 �LV�WKH�VTXDUHG�PXOWLSOH�FRUUHODWLRQ�RI�WKH�LWK�GLVFDUGHG�YDULDEOH�ZLWK�WKH�U�UHWDLQHG�YDULDEOHV��

�
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IROORZHUV��DQG�ODJJDUGV��7KLV�ZRXOG�EH�SRVVLEOH�LI�WKH�FRXQWULHV�FOXPS�WRJHWKHU�ZLWK�JDSV�
EHWZHHQ�HDFK�JURXS���
�
$�PDMRU�UHDVRQ�ZK\�HDFK�PHWKRG�RI�FDOFXODWLRQ�SURGXFHV�VLPLODU�UHVXOWV�LV�GXH�WR�FRQVLVWHQF\�
EHWZHHQ�LQQRYDWLYH�LQGLFDWRUV��FRXQWULHV�ZLWK�D�KLJK�LQGH[�VFRUH�GR�YHU\�ZHOO�RQ�DOPRVW�DOO�
LQGLFDWRUV��FRXQWULHV�ZLWK�D�PRGHUDWH�LQGH[�VFRUH�KDYH�DYHUDJH�UHVXOWV�IRU�PRVW�LQGLFDWRUV��DQG�
FRXQWULHV�ZLWK�D�ORZ�LQGH[�VFRUH�GR�SRRUO\�RQ�DOPRVW�DOO�RI�WKHP��7KHUHIRUH��FKDQJLQJ�WKH�
PHWKRG�RI�FDOFXODWLRQ�GRHV�QRW�DOWHU�WKH�FRPSRVLWH�LQGH[�RU�UDQN�RUGHU�E\�YHU\�PXFK��,Q�
DGGLWLRQ��WKHVH�FKDUDFWHULVWLFV�PHDQ�WKDW�FKDQJLQJ�WKH�ZHLJKWV�DUH�XQOLNHO\�WR�KDYH�PXFK�RI�DQ�
HIIHFW�HLWKHU��$V�DQ�H[DPSOH��ERWK�WKH�-RLQW�5HVHDUFK�&HQWUH�DQG�WKH�2(&'�KDYH�UHFHQWO\�
H[SORUHG�WKH�HIIHFW�RI�VHYHUDO�WKRXVDQG�LWHUDWLRQV�RI�UDQGRPO\�DVVLJQHG�ZHLJKWV�IRU�D�
7HFKQRORJ\�$FKLHYHPHQW�,QGH[�DQG�DQ�,QQRYDWLRQ�,QGH[ ÊuË ��7KH�2(&'�DQDO\VHV�ILQG�D�
UHDVRQDEOH�FRUUHODWLRQ�EHWZHHQ�WKH�,QQRYDWLRQ�,QGH[�ZLWK�SUHGHILQHG�ZHLJKWV�DQG�WKH�DYHUDJH�
RI�WKH�UDQGRPO\�DVVLJQHG�ZHLJKWV��,Q�DGGLWLRQ��WKH�FRQILGHQFH�EDQGV�IRU�����RI�WKH�UDQGRPO\�
HVWLPDWHG�FRPSRVLWH�LQGLFHV�SODFH�HDFK�RI����FRXQWULHV�LQ�D�VLPLODU�UDQN�RUGHU��7KH�-5&�XVHV�
WKH�PHWKRG�WR�LGHQWLI\�D�IHZ�FRXQWULHV�ZKHUH�WKH�ZHLJKWLQJ�VFKHPH�KDV�D�ODUJH�HIIHFW�RQ�WKH�
LQGH[��ZLGHU�XQFHUWDLQW\�ERXQGV���7KLV�RFFXUV�LQ�D�IHZ�FRXQWULHV�ZLWK�D�PL[�RI�LQGLFDWRUV�
UDQJLQJ�IURP�ZHOO�DERYH�WR�ZHOO�EHORZ�WKH�DYHUDJH���:LWK�D�IHZ�H[FHSWLRQV��WKHVH�UHVXOWV�
VXJJHVW�WKDW�LQQRYDWLRQ�LV�DQ�LQWHUFRQQHFWHG�SURFHVV��DV�SURSRVHG�E\�FXUUHQW�LQQRYDWLRQ�
WKHRU\��
�
7KH�VXPPDU\�LQQRYDWLRQ�LQGH[�UHVXOWV�IRU�FKDQJHV�RYHU�WLPH�DQG�IRU�HDFK�LQQRYDWLRQ�FDWHJRU\�
VKRZ�ODUJHU�GLIIHUHQFHV�EHWZHHQ�HDFK�PHWKRG�RI�FDOFXODWLRQ��7KH�DQDO\VHV�RI�WKH�FKDQJHV�
EHWZHHQ������DQG������VKRZ�WKDW�WKH�EHVW�SHUIRUPDQFH�PHWKRG�LV�PRUH�VHQVLWLYH�WR�SRVLWLYH�
RXWOLHUV��FUHDWHG�E\�YRODWLOLW\�RYHU�WLPH��2I�JUHDWHU�FRQFHUQ�LV�WKDW�WKH�FKDQJH�LQ�WKH�UDQN�RUGHU�
RI�D�FRXQWU\�RYHU�WLPH�FDQ�PRYH�LQ�RSSRVLWH�GLUHFWLRQV��GHSHQGLQJ�RQ�WKH�PHWKRG�RI�
FDOFXODWLRQ��7KH�UHVXOWV�E\�LQQRYDWLRQ�FDWHJRU\�VKRZ�WKDW�VRPH�RI�WKH�YRODWLOLW\�FDQ�EH�WUDFHG�
WR�D�IHZ�LQGLFDWRUV��7KHLU�HIIHFW�LV�PDJQLILHG�ZKHQ�WKH�FRPSRVLWH�LQGH[�LV�EDVHG�RQ�RQO\�D�IHZ�
LQGLFDWRUV��7KLV�VXJJHVWV�WKDW�FRPSRVLWH�LQGLFHV�VKRXOG�QRW�EH�GHYHORSHG�IRU�VXE�FDWHJRULHV�
WKDW�FRQWDLQ�D�VPDOO�QXPEHU�RI�LQGLFDWRUV�ZLWK�D�ODUJH�GHJUHH�RI�YDULDWLRQ���
�
$W�WKLV�WLPH��WKHUH�LV�QR�VROXWLRQ�WR�WKH�ZHLJKWLQJ�LVVXH�EHFDXVH�ZH�ODFN�D�GHSHQGHQW�YDULDEOH�
IRU�LQQRYDWLRQ�SURFHVVHV�WKDW�ZH�FRXOG�XVH�WR�WHVW�WKH�UHODWLYH�FRQWULEXWLRQ�RI�HDFK�LQGLFDWRU��
3&$�DQDO\VLV�LV�XVHIXO�LQ�LGHQWLI\LQJ�NH\�LQGLFDWRUV��EXW�LW�GRHV�QRW�SURYLGH�D�VROXWLRQ�WR�WKH�
ZHLJKWLQJ�SUREOHP��7KH�IDFW�WKDW�OHDGLQJ�FRXQWULHV�GR�ZHOO�DQG�ODJJLQJ�FRXQWULHV�GR�SRRUO\�RQ�
PRVW�LQGLFDWRUV�VXJJHVWV�WKDW�GLIIHUHQW�ZHLJKWLQJ�VFKHPHV�ZLOO�QRW�KDYH�PXFK�RI�DQ�LPSDFW�RQ�
WKH�UHVXOWV��7KLV�FRQFOXVLRQ�LV�VXSSRUWHG�E\�WKH�2(&'�DQG�-5&�H[SHULPHQWV�XVLQJ�
UDQGRPL]HG�ZHLJKWLQJ�VFKHPHV��7KH�JUHDWHVW�GLIIHUHQFHV�DUH�OLNHO\�WR�EH�REVHUYHG�DPRQJ�D�
IHZ�FRXQWULHV��VXFK�DV�*HUPDQ\�DQG�)UDQFH��ZKLFK�GR�ZHOO�RQ�VRPH�LQGLFDWRUV�DQG�SRRUO\�RQ�
�����������������������������������������������������������¹ Ì �$SSOLHG�6WDWLVWLFV�*URXS��-RLQW�5HVHDUFK�&HQWUH�RI�WKH�(XURSHDQ�&RPPLVVLRQ��5HSRUW�RQ�&XUUHQW�
0HWKRGRORJLHV�DQG�3UDFWLFHV�IRU�&RPSRVLWH�,QGLFDWRU�'HYHORSPHQW��-XQH�������2(&'��'UDIW�:RUNLQJ�3DSHU��
&RPSRVLWH�,QGLFDWRUV�RI�&RXQWU\�3HUIRUPDQFH��$�&ULWLFDO�$VVHVVPHQW��1RYHPEHU�������



(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG������±�7HFKQLFDO�3DSHU�1R����0HWKRGRORJLFDO�5HSRUW�

� ���

RWKHUV��+LJKHU�ZHLJKWV�RQ�LQGLFDWRUV�IRU�ZKLFK�*HUPDQ\�GRHV�ZHOO��%XVLQHVV�5	'�DQG�(32�
SDWHQWV��DQG�ORZHU�ZHLJKWV�RQ�LQGLFDWRUV�ZKHUH�*HUPDQ\�GRHV�SRRUO\��OLIHORQJ�OHDUQLQJ�DQG�
YHQWXUH�FDSLWDO��ZRXOG�LPSURYH�*HUPDQ\¶V�VFRUH�RQ�D�FRPSRVLWH�LQGH[��,Q�WKH������(,6��ZH�
ZLOO�H[SHULPHQW�ZLWK�GLIIHUHQW�ZHLJKWLQJ�VFKHPHV�LQ�RUGHU�WR�LGHQWLI\�FRXQWULHV�ZKRVH�
FRPSRVLWH�LQGH[�LV�VHQVLWLYH�WR�GLIIHUHQW�ZHLJKWLQJ�VFKHPHV��
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�
���&RPSDULVRQ�ZLWK�RWKHU�&RPPLVVLRQ�6FRUHERDUGV�
7KH�(XURSHDQ�&RPPLVVLRQ�KDV�GHYHORSHG�VHYHUDO�FROOHFWLRQV�RI�LQGLFDWRUV��RU�VFRUHERDUGV��
IRU�DGGUHVVLQJ�VSHFLILF�SROLF\�DUHDV��,Q�DGGLWLRQ�WR�WKH�(,6��WKHVH�LQFOXGH�'*�5HVHDUFK¶V�
,QGLFDWRUV�IRU�%HQFKPDUNLQJ�RI�1DWLRQDO�5HVHDUFK�3ROLFLHV Í�Î ��KHUHDIWHU�UHIHUUHG�WR�DV�WKH�
5HVHDUFK�6FRUHERDUG��DQG�'*�(QWHUSULVH¶V�(QWHUSULVH�3ROLF\�,QGLFDWRUV ÍÐÏ ��KHUHDIWHU�UHIHUUHG�
WR�DV�WKH�(QWHUSULVH�6FRUHERDUG����
�
(DFK�RI�WKH�&RPPLVVLRQ¶V�VFRUHERDUGV�VHUYHV�D�GLIIHUHQW�SXUSRVH��7KH�(,6�PHDVXUHV�WKH�
LQQRYDWLYH�FDSDELOLWLHV�RI�(XURSHDQ�FRXQWULHV�LQ�ERWK�WKH�SXEOLF�DQG�SULYDWH�VHFWRUV��7KH�JRDO�
RI�WKH�(QWHUSULVH�6FRUHERDUG�LV�WR�PHDVXUH�IDFWRUV�WKDW�DUH�³NH\�FRQWULEXWRUV�WR�HQWHUSULVH�
JURZWK��SHUIRUPDQFH��DQG�SUHVXPDEO\�FRPSHWLWLYHQHVV´��)LQDOO\��WKH�5HVHDUFK�6FRUHERDUG�
IRFXVHV�RQ�EHQFKPDUNLQJ�QDWLRQDO�UHVHDUFK�SROLFLHV���
�
7KH�(,6�FRQWDLQV����LQGLFDWRUV��WKH�WZR�YDULDQWV�RI�WKH�SDWHQW�LQGLFDWRU�FRXQW�DV�RQH�
LQGLFDWRU���WKH�5HVHDUFK�6FRUHERDUG�KDV����LQGLFDWRUV��DQG�WKH�(QWHUSULVH�6FRUHERDUG�KDV����
LQGLFDWRUV��$OO�WKUHH�VFRUHERDUGV�GUDZ�RQ�VRPH�RI�(XURVWDW¶V�6WUXFWXUDO�,QGLFDWRUV�EXW�WKH\�
DOVR�FRQWDLQ�RWKHU�LQGLFDWRUV��RU�YDULDWLRQV�RI�WKH�6WUXFWXUDO�,QGLFDWRUV��,Q�DGGLWLRQ��WKH�(,6�
FRQWDLQV�VRPH�LQGLFDWRUV�WKDW�DUH�LGHQWLFDO�RU�VLPLODU�WR�WKRVH�LQ�WKH�5HVHDUFK�DQG�(QWHUSULVH�
6FRUHERDUGV���
�
7KHVH�DUHDV�RI�RYHUODS�EHWZHHQ�WKH�WKUHH�VFRUHERDUGV�UDLVH�TXHVWLRQV�DERXW�ZK\�ZH�QHHG�WKUHH�
GLIIHUHQW�EXW�VLPLODU�VFRUHERDUGV���7KLV�VHFWLRQ�HYDOXDWHV�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�
EHWZHHQ�WKH�WKUHH�VFRUHERDUGV��WKH�UHDVRQV�IRU�WKH�VLPLODULWLHV��DQG�VXJJHVWV�D�IHZ�
LPSURYHPHQWV�LQ�WKHLU�SURGXFWLRQ��
�
����6LPLODULWLHV�DQG�GLIIHUHQFHV�
7DEOH���JLYHV�WKH�QXPEHU�RI�LQGLFDWRUV�LQ�WKH�5HVHDUFK�DQG�(QWHUSULVH�6FRUHERDUGV�WKDW�DUH�
LGHQWLFDO�RU�VLPLODU�WR�WKH�LQGLFDWRUV�LQ�WKH�(,6��)RU�H[DPSOH����������RI�WKH�5HVHDUFK�
6FRUHERDUG�LQGLFDWRUV�DUH�QRW�IRXQG�LQ�WKH�(,6��ZKLOH���LQGLFDWRU�LV�LGHQWLFDO�WR�DQ�(,6�
LQGLFDWRU��7KH�UHPDLQLQJ�QLQH�LQGLFDWRUV�PHDVXUH�VLPLODU�IDFWRUV��DOWKRXJK�WKH\�GLIIHU�LQ�WKH�
H[DFW�GHILQLWLRQ�RI�WKH�LQGLFDWRU��)RU�H[DPSOH��RQH�5HVHDUFK�6FRUHERDUG�LQGLFDWRU�XVHV�
PHGLXP�KLJK�DQG�KLJK�WHFKQRORJ\�YDOXH�DGGHG��ZKLOH�WKH�(,6�LQGLFDWRU�LV�OLPLWHG�WR�KLJK�
WHFKQRORJ\�YDOXH�DGGHG���7KH�ODWWHU�LV�D�VXEVHW�RI�WKH�IRUPHU�LQGLFDWRU��6LPLODUO\��WKH�5HVHDUFK�
6FRUHERDUG�JLYHV�WKH�SHUFHQWDJH�RI�DOO�ILUPV�WKDW�LQQRYDWH��ZKLOH�WKH�(,6�XVH�WKH�SHUFHQWDJH�RI�
PDQXIDFWXULQJ�60(V�WKDW�LQQRYDWH��$OWKRXJK�FRQFHSWXDOO\�VLPLODU��WKHVH�GLIIHUHQFHV�LQ�KRZ�
HDFK�LQGLFDWRU�LV�GHILQHG�FDQ�UHVXOW�LQ�ODUJH�GLIIHUHQFHV�LQ�WKH�DFWXDO�YDOXHV�RI�WKH�LQGLFDWRU��
�
�����������������������������������������������������������¹ Ñ �'*�5HVHDUFK��7RZDUGV�D�(XURSHDQ�5HVHDUFK�$UHD��.H\�)LJXUHV�������(XURSHDQ�&RPPLVVLRQ��%UXVVHOV��������¹ Ò �'*�(QWHUSULVH��8QLW�$����$�3RFNHWERRN�RI�(QWHUSULVH�3ROLF\�,QGLFDWRUV��(XURSHDQ�&RPPLVVLRQ��/X[HPERXUJ��
������
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7DEOH����&RPSDULVRQ�EHWZHHQ�WKH�(,6�DQG�WKH�5HVHDUFK�DQG�(QWHUSULVH�
6FRUHERDUGV�

2FFXUUHQFH�LQ�(,6� (QWHUSULVH� 5HVHDUFK�
,GHQWLFDO�� ���� �� ��� ��
6LPLODU�EXW�GLIIHUHQW� ���� �� ���� ��
1RW�IRXQG�LQ�(,6� ���� ��� ���� ��

7RWDO� ����� ��� ����� ���
�
�
7DEOH���SURYLGHV�WKH�RSSRVLWH�SHUVSHFWLYH�WR�WKDW�RI�7DEOH����,W�JLYHV�HDFK�LQGLFDWRU�LQ�WKH�(,6�
DQG�QRWHV�ZKLFK�LQGLFDWRUV�LQ�WKH�5HVHDUFK�DQG�(QWHUSULVH�6FRUHERDUGV�DUH�LGHQWLFDO��


���
VLPLODU������RU�QRW�DW�DOO�UHODWHG��EODQN���7KH�ODVW�FROXPQ�RI�7DEOH���VKRZV�ZKLFK�(,6�
LQGLFDWRUV�DUH�LGHQWLFDO�WR�RU�VLPLODU�WR�(XURVWDW¶V�6WUXFWXUDO�,QGLFDWRUV��7KH�IRRWQRWHV�GHVFULEH�
WKH�GLIIHUHQFHV�EHWZHHQ�WKH�(,6�LQGLFDWRUV�DQG�WKRVH�RI�WKH�RWKHU�6FRUHERDUGV���,Q�WRWDO������
RI�WKH����(,6�LQGLFDWRUV�DUH�LGHQWLFDO�WR�RU�VLPLODU�WR�DQ�LQGLFDWRU�LQ�WKH�5HVHDUFK�6FRUHERDUG��
FRPSDUHG�WR�D�����RYHUODS�EHWZHHQ�WKH�(,6�DQG�WKH�(QWHUSULVH�6FRUHERDUG���
�
����5HDVRQV�IRU�WKH�VLPLODULWLHV�
7KHUH�DUH�WZR�H[SODQDWLRQV�IRU�WKH�VLPLODULWLHV�EHWZHHQ�WKH�VFRUHERDUGV��)LUVW��PDQ\�LQGLFDWRUV�
DUH�FRQFHSWXDOO\�UHODWHG�WR�VHYHUDO�RXWFRPHV��)RU�H[DPSOH��UHVHDUFK�GULYHV�VRPH�W\SHV�RI�
LQQRYDWLRQ��ZKLFK�LQ�WXUQ�FDQ�LQIOXHQFH�HQWHUSULVH�SHUIRUPDQFH��7KHUHIRUH��DOO�WKUHH�
VFRUHERDUGV�FRQWDLQ�VLPLODU��DOWKRXJK�QRW�DOZD\V�LGHQWLFDO��LQGLFDWRUV�IRU�SXEOLF�DQG�SULYDWH�
5	'�DQG�IRU�SDWHQWLQJ��6HFRQG��WKHUH�DUH�D�OLPLWHG�QXPEHU�RI�JRRG�TXDOLW\�LQGLFDWRUV�WKDW�DUH�
DYDLODEOH�IRU�PRVW�(8�FRXQWULHV��7KLV�PHDQV�WKDW�DOO�VFRUHERDUGV�PXVW�GUDZ�RQ�WKH�VDPH�VHW�RI�
LQGLFDWRUV��7KH�UHVXOW�LV�WKDW�HDFK�VFRUHERDUG�RIWHQ�KDV�WR�XVH�DQ�LQGLFDWRU�WKDW�LV�QRW�SHUIHFWO\�
VXLWHG�WR�LWV�JRDOV��)RU�H[DPSOH��ERWK�WKH�(,6�DQG�WKH�5HVHDUFK�6FRUHERDUG�LQFOXGH�DQ�
LQGLFDWRU�IRU�HPSOR\PHQW�LQ�KLJK�WHFKQRORJ\�VHUYLFHV��EXW�ERWK�KDYH�WR�PDNH�FRPSURPLVHV��
�
7KH�(,6��ZLWK�D�IRFXV�RQ�LQQRYDWLRQ��OLPLWV�WKH�KLJK�WHFKQRORJ\�VHUYLFHV�HPSOR\PHQW�
LQGLFDWRU�WR�WKUHH�KLJK�WHFKQRORJ\�VHUYLFH�VHFWRUV��7KH�LQGLFDWRU�UDQJHV�IURP�D�ORZ�RI������RI�
WRWDO�HPSOR\PHQW�LQ�3RUWXJDO�WR�D�KLJK�RI������LQ�6ZHGHQ��+RZHYHU��DQ�LGHDO�YHUVLRQ�RI�WKLV�
LQGLFDWRU�ZRXOG�FDSWXUH�KLJK�VNLOOHG�HPSOR\PHQW�LQ�RWKHU�VHUYLFH�VHFWRUV��VXFK�DV�EDQNLQJ�DQG�
UHWDLO��8QIRUWXQDWHO\��WKLV�W\SH�RI�GDWD�LV�QRW�DYDLODEOH���)DFHG�ZLWK�D�VLPLODU�SUREOHP��'*�
5HVHDUFK�DGRSWV�D�PXFK�EURDGHU�GHILQLWLRQ�RI�µNQRZOHGJH�LQWHQVLYH�VHUYLFHV¶�WKDW�LQFOXGHV�
VHFWRUV�LQ�ZKLFK�D�ODUJH�IUDFWLRQ�RI�HPSOR\HHV�RQO\�KDYH�ORZ�OHYHO�VNLOOV��$V�D�UHVXOW��WKH�
LQGLFDWRU�UDQJHV�IURP�D�ORZ�RI�����RI�WRWDO�HPSOR\PHQW�LQ�3RUWXJDO�WR�D�KLJK�RI�����LQ�
6ZHGHQ���
�
�
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7DEOH����6LPLODULWLHV�EHWZHHQ�WKH�(,6�LQGLFDWRUV�DQG�RWKHU�(&�LQGLFDWRUV�

,QQRYDWLRQ�6FRUHERDUG��(,6�� (QWHUSULVH���
����� 5HVHDUFK�����

�����
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� �LGHQWLFDO���� ��VLPLODU��1RWHV��7KH�GHILQLWLRQ�RI�WKH�(,6�IRU������LV�FRPSDUHG�WR�WKH������GHILQLWLRQV�RI�WKH�
(QWHUSULVH�DQG�5HVHDUFK�VFRUHERDUGV�DQG�WR�WKH������GHILQLWLRQV�RI�WKH�6WUXFWXUDO�,QGLFDWRUV��,Q�FRQWUDVW��GDWD�
FRPSDULVRQV�DUH�EDVHG�RQ�WKH������YHUVLRQV�RI�WKH�WKUHH�VFRUHERDUGV��
(���$OO�YHQWXUH�FDSLWDO�YHUVXV�KLJK�WHFKQRORJ\�YHQWXUH�FDSLWDO�LQ�WKH�(,6��
(���3HUFHQW�RI�KRXVHKROGV�ZLWK�EURDGEDQG�DFFHVV�YHUVXV�DOO�KRXVHKROGV�ZLWK�KRPH�DFFHVV�LQ�WKH�(,6��
(���7KH�HQWHUSULVH�VFRUHERDUG�DSSHDUV�WR�XVH�WKH�VDPH�LQGLFDWRU�DV�WKH�(,6��EXW�WKH�GDWD�GLIIHU�VOLJKWO\��SRVVLEO\�

EHFDXVH�GLIIHUHQW�\HDUV�DUH�XVHG��
5���3HUFHQW�RI�QHZ�VFLHQFH�DQG�WHFKQRORJ\�3K'V�DPRQJ����WR����\HDU�ROGV�YHUVXV�SHUFHQW�RI�6FLHQFH�DQG�

HQJLQHHULQJ�SRVW�VHFRQGDU\�JUDGXDWHV�RXW�RI����WR����\HDU�ROGV��
5���7KH�UHVHDUFK�VFRUHERDUG�XVHV�KLJK�WHFK�PDQXIDFWXULQJ��
5���7KH�UHVHDUFK�VFRUHERDUG�XVHV�D�EURDG�GHILQLWLRQ�RI�NQRZOHGJH�LQWHQVLYH�VHUYLFHV�WKDW�LQFOXGHV�DOO�KHDOWK�

VHFWRU�ZRUNHUV�HWF��ZKLOH�WKH�(,6�LV�OLPLWHG�WR�WKUHH�KLJK�WHFKQRORJ\�EXVLQHVV�VHFWRUV��
5���6KDUH�RI�WKH�JRYHUQPHQW�EXGJHW�DOORFDWHG�WR�5	'�YHUVXV�QRQ�%(5'�5	'�DV�D�SHUFHQWDJH�RI�*'3�LQ�WKH�

(,6��
5���%(5'�DV�D�SHUFHQWDJH�RI�LQGXVWULDO�RXWSXW�YHUVXV�%(5'�DV�D�SHUFHQWDJH�RI�*'3�LQ�WKH�(,6��
5���$OO�(32�SDWHQWV�YHUVXV�KLJK�WHFKQRORJ\�SDWHQWV�LQ�WKH�(,6��
5���$OO�86372�SDWHQWV�YHUVXV�KLJK�WHFKQRORJ\�SDWHQWV�LQ�WKH�(,6��
5���3HUFHQW�RI�DOO�ILUPV�LQYROYHG�LQ�LQQRYDWLRQ�FRRSHUDWLRQ�YHUVXV�WKH�SHUFHQW�RI�PDQXIDFWXULQJ�60(V�LQ�WKH�

(,6��
5���$OO�YHQWXUH�FDSLWDO�YHUVXV�KLJK�WHFKQRORJ\�YHQWXUH�FDSLWDO�LQ�WKH�(,6�
5����7KH�UHVHDUFK�VFRUHERDUG�LQFOXGHV�PHGLXP�KLJK�WHFKQRORJ\�LQGXVWULHV�YHUVXV�KLJK�WHFK�LQGXVWULHV�RQO\�LQ�

WKH�(,6��$OVR��ZKHUHDV�WKH�(,6�WDNHV�WRWDO�PDQXIDFWXULQJ�YDOXH�DGGHG�DV�WKH�GHQRPLQDWRU��WKH�UHVHDUFK�
VFRUHERDUG�WDNHV�WRWDO�*'3��

6���7KH�GHILQLWLRQV�IRU�WKH�6WUXFWXUDO�LQGLFDWRUV�RQ�5	'�ZHUH�FKDQJHG�RQ�2FWREHU�������&20�������������7KH�
QHZ�GHILQLWLRQV�GLVDJJUHJDWH�5	'�H[SHQGLWXUHV�DFFRUGLQJ�WR�VRXUFH�RI�ILQDQFH��7KH�GDWD�XVHG�LQ�WKLV�DQDO\VLV�
VWLOO�UHIOHFWV�WKH�ROG�GHILQLWLRQ�ZKLFK�GLVDJJUHJDWHG�H[SHQGLWXUHV�DFFRUGLQJ�WR�VHFWRU�RI�VSHQGLQJ��

6���$OO�(32�SDWHQWV�YHUVXV�KLJK�WHFKQRORJ\�SDWHQWV�LQ�WKH�(,6��
6���$OO�86372�SDWHQWV�YHUVXV�KLJK�WHFKQRORJ\�SDWHQWV�LQ�WKH�(,6��
6���$OO�YHQWXUH�FDSLWDO�YHUVXV�KLJK�WHFKQRORJ\�YHQWXUH�FDSLWDO�LQ�WKH�(,6�
6���7RWDO�QHZ�FDSLWDO�UDLVHG�YHUVXV�RQO\�FDSLWDO�UDLVHG�E\�QHZ�ILUPV�RU�E\�ILUPV�RQ�SDUDOOHO�PDUNHWV�LQ�WKH�(,6��
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�
6RPH�RI�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�(,6�DQG�WKH�RWKHU�WZR�VFRUHERDUGV�LV�DOVR�GXH�WR�WKH�
LQWHUQDO�VWUXFWXUH�DQG�JRDOV�RI�WKH�(,6��7KH�(,6�WULHV�WR�FRYHU�DOO�DVSHFWV�RI�LQQRYDWLRQ��ZKLFK�
LQFOXGHV�LQQRYDWLRQ�DV�D�FUHDWLYH�DFWLYLW\��VXFK�DV�WKH�GHYHORSPHQW�DQG�PDQXIDFWXUH�RI�,&7��
DQG�LQQRYDWLRQ�DV�GLIIXVLRQ��VXFK�DV�WKH�DGRSWLRQ�RI�,&7�DQG�RWKHU�QHZ�WHFKQRORJ\�E\�RWKHU�
ILUPV��6RPH�LQGLFDWRUV�DUH�VKLIWHG�WRZDUGV�RQH�RI�WKHVH�WZR�W\SHV�RI�LQQRYDWLRQ�WR�OLPLW�WKH�
DPRXQW�RI�RYHUODS�ZLWKLQ�WKH�(,6�LQGLFDWRUV��)RU�H[DPSOH��WKH�LQGLFDWRUV�IRU�LQQRYDWLRQ�DQG�
FRRSHUDWLRQ�UDWHV�DPRQJ�ILUPV�RQO\�XVH�60(V��VLQFH�DOPRVW�DOO�ODUJH�ILUPV�DUH�ERWK�LQQRYDWLYH�
DQG�LQYROYHG�LQ�LQQRYDWLRQ�FRRSHUDWLRQ��7KLV�VKLIWV�WKH�LQGLFDWRU�WRZDUGV�FDSWXULQJ�GLIIXVLRQ�
UDWKHU�WKDQ�FUHDWLYH�DFWLYLWLHV��,Q�FRQWUDVW��WKH�5HVHDUFK�6FRUHERDUG�XVHV�WKH�SHUFHQW�RI�DOO�
ILUPV�LQYROYHG�LQ�LQQRYDWLRQ�FRRSHUDWLRQ�EHFDXVH�LWV�IRFXV�LV�RQ�LQQRYDWLRQ�DV�D�FUHDWLYH�
DFWLYLW\��ZKHUH�ODUJH�ILUPV�DUH�PRUH�DFWLYH�WKDQ�60(V���
�
������(,6�DQG�WKH�5HVHDUFK�6FRUHERDUG ')( �
7KH�KLJKHU�OHYHO�RI�RYHUODS�EHWZHHQ�WKH�(,6�DQG�WKH�5HVHDUFK�6FRUHERDUG�WKDQ�EHWZHHQ�WKH�
(,6�DQG�WKH�(QWHUSULVH�6FRUHERDUG�LV�GXH�WR�WKH�FORVHU�SUR[LPLW\�EHWZHHQ�UHVHDUFK�DQG�
LQQRYDWLRQ�WKDQ�EHWZHHQ�LQQRYDWLRQ�DQG�HQWHUSULVH�JURZWK��SHUIRUPDQFH�DQG�FRPSHWLWLYHQHVV��
+RZHYHU��WKH�KLJK�OHYHO�RI�RYHUODS�EHWZHHQ�WKH�(,6�DQG�WKH�5HVHDUFK�6FRUHERDUG�LV�
PLVOHDGLQJ��VLQFH�PDQ\�RI�WKH�GHILQLWLRQV�DUH�YHU\�GLIIHUHQW��UHVXOWLQJ�LQ�YHU\�GLIIHUHQW�DFWXDO�
YDOXHV�IRU�VLPLODU�LQGLFDWRUV���
�
6RPH�RI�WKH�GLIIHUHQFHV�EHWZHHQ�VLPLODU�LQGLFDWRUV�LQ�WKH�(,6�DQG�5HVHDUFK�6FRUHERDUG�DUH�
GXH�WR�GLIIHUHQW�JRDOV��)RU�H[DPSOH��WKH�(,6�XVHV�WKH�SHUFHQWDJH�RI�DOO�6FLHQFH�DQG�
(QJLQHHULQJ��6	(��SRVW�VHFRQGDU\�JUDGXDWHV�DV�DQ�LQGLFDWRU�RI�KXPDQ�UHVRXUFHV��7KLV�
LQFOXGHV�GLSORPD��EDFKHORU��PDVWHUV��DQG�3K'�GHJUHHV��$�EURDG�GHILQLWLRQ�RI�6	(�JUDGXDWHV�LV�
XVHG�EHFDXVH�PDQ\�RI�WKHVH�VNLOO�OHYHOV��VXFK�DV�,&7�WHFKQLFLDQV��ZLOO�EH�LPSRUWDQW�WR�WKH�
GLIIXVLRQ�RI�QHZ�WHFKQRORJ\��,Q�FRQWUDVW��WKH�FRPSDUDEOH�LQGLFDWRU�LQ�WKH�5HVHDUFK�6FRUHERDUG�
LV�OLPLWHG�WR�3K'�JUDGXDWHV�EHFDXVH�WKLV�VFRUHERDUG�IRFXVHV�RQ�WKH�FUHDWLRQ�RI�QHZ�
WHFKQRORJ\��6LPLODUO\��WKH�5HVHDUFK�6FRUHERDUG�XVHV�WKH�SHUFHQWDJH�RI�DOO�ILUPV�WKDW�FRRSHUDWH�
DV�D�PHDVXUH�RI�VFLHQWLILF�DQG�WHFKQRORJLFDO�SURGXFWLYLW\��ZKHUHDV�WKH�(,6�OLPLWV�WKH�LQGLFDWRU�
WR�60(V�DV�D�PHDVXUH�RI�GLIIXVLRQ��DV�QRWHG�DERYH��
�
������(,6�DQG�WKH�(QWHUSULVH�6FRUHERDUG�
,Q�WRWDO������RI�WKH����(,6�LQGLFDWRUV�DUH�LGHQWLFDO�RU�VLPLODU�WR�RQH�RI�WKH����LQGLFDWRUV�LQ�WKH�
(QWHUSULVH�6FRUHERDUG��7KH�ODWWHU�GLYLGHV�WKH����LQGLFDWRUV�LQWR�VHYHQ�FDWHJRULHV�ZLWK�WKUHH�
LQGLFDWRUV�HDFK��DFFHVV�WR�ILQDQFH��DGPLQLVWUDWLYH�DQG�UHJXODWRU\�HQYLURQPHQW��ZHOO�
�����������������������������������������������������������¹ � �)RU�������'*�5HVHDUFK�KDV�EHHQ�H[SHULPHQWLQJ�ZLWK�GLIIHUHQW�PHWKRGV�RI�FRQVWUXFWLQJ�D�FRPSRVLWH�LQGH[�IRU�
WZR�PHDVXUHV��LQYHVWPHQW�LQ�D�NQRZOHGJH�EDVHG�HFRQRP\�DQG�SHUIRUPDQFH�LQ�WKH�WUDQVLWLRQ�WRZDUGV�D�
NQRZOHGJH�EDVHG�HFRQRP\��)LYH�LQGLFDWRUV�DUH�SURSRVHG�IRU�LQYHVWPHQW��6	(�UHVHDUFKHUV�SHU�FDSLWD��QHZ�3K'V��
WRWDO�5	'�H[SHQGLWXUHV��WRWDO�HGXFDWLRQ�H[SHQGLWXUHV��DQG�,7�H[SHQGLWXUHV��7KUHH�LQGLFDWRUV�DUH�SURSRVHG�IRU�
SHUIRUPDQFH��SDWHQWLQJ��SXEOLFDWLRQV��DQG�HPSOR\PHQW�LQ�KLJK�WHFKQRORJ\�VHFWRUV��$W�WKLV�WLPH��LW�LV�QRW�SRVVLEOH�
WR�DVVHVV�WKH�RYHUODS�EHWZHHQ�WKH�(,6�DQG�WKH������5HVHDUFK�6FRUHERDUG�EHFDXVH�WKH�ILQDO�LQGLFDWRUV�WR�LQFOXGH�
LQ�WKH�ODWWHU�KDYH�QRW�EHHQ�FKRVHQ�RU�IXOO\�GHILQHG��
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IXQFWLRQLQJ�PDUNHWV��LQQRYDWLRQ��HQWUHSUHQHXUVKLS��KXPDQ�FDSLWDO��DQG�DFFHVV�WR�,7��7KHUH�LV�
QR�RYHUODS�EHWZHHQ�WKH�,QQRYDWLRQ�DQG�(QWHUSULVH�6FRUHERDUGV�IRU�WKUHH�RI�WKH�VHYHQ�
FDWHJRULHV��DGPLQLVWUDWLYH�DQG�UHJXODWRU\�HQYLURQPHQW��ZHOO�IXQFWLRQLQJ�PDUNHWV��DQG�
HQWUHSUHQHXUVKLS���,Q�FRQWUDVW��DOO�WKUHH�RI�WKH�LQQRYDWLRQ�LQGLFDWRUV�LQ�WKH�(QWHUSULVH�
6FRUHERDUG�RFFXU�LQ�WKH�(,6��DQG�WZR�RI�WKH�WKUHH�KXPDQ�FDSLWDO�LQGLFDWRUV��7KH�(QWHUSULVH�
6FRUHERDUG�LQFOXGHV�LQQRYDWLRQ�DQG�KXPDQ�FDSLWDO�LQGLFDWRUV�EHFDXVH�ERWK�FDQ�LQIOXHQFH�
SHUIRUPDQFH��ZKLOH�WKH�(,6�LQFOXGHV�ERWK�EHFDXVH�WKH\�DUH�HVVHQWLDO�FRPSRQHQWV�RI�
LQQRYDWLRQ��
�
������(,6�DQG�(XURVWDW¶V�6WUXFWXUDO�,QGLFDWRUV��
(XURVWDW¶V�6WUXFWXUDO�,QGLFDWRUV�SURYLGH�D�VRXUFH�RI�KLJK�TXDOLW\�GDWD�IRU�DOO�WKUHH�
6FRUHERDUGV��7KH�TXHVWLRQ�KHUH�LV�ZK\�WKH�(,6�GRHV�QRW�XVH�WKH�6WUXFWXUDO�,QGLFDWRU¶V�YHUVLRQ�
RI�IRXU�LQGLFDWRUV��WZR�IRU�SDWHQWLQJ�DQG�WZR�IRU�LQQRYDWLRQ�ILQDQFH��7KH�UHDVRQ�LV�WKDW�WKH�
6WUXFWXUDO�,QGLFDWRUV�DUH�QRW�IXOO\�IRFXVHG�RQ�LQQRYDWLRQ��7KH�WZR�SDWHQW�LQGLFDWRUV�LQFOXGH�DOO�
SDWHQW�FODVVHV��PDQ\�RI�ZKLFK�DUH�XVHG�E\�VHFWRUV�WKDW�RQO\�SDWHQW�D�VPDOO�SHUFHQWDJH�RI�WKHLU�
LQQRYDWLRQV��,Q�WKHVH�VHFWRUV��SDWHQW�XVH�FRXOG�EH�D�EHWWHU�PHDVXUH�RI�DSSURSULDWLRQ�FRQGLWLRQV�
DQG�FRPSHWLWLYH�VWUDWHJLHV�WKDQ�RI�LQQRYDWLRQ��7KH�WZR�ILQDQFH�LQGLFDWRUV�LQFOXGH�DOO�W\SHV�RI�
ILQDQFH��VXFK�DV�YHQWXUH�FDSLWDO�IRU�UHWDLO�DQG�WRXULVP��ZKLFK�WRJHWKHU�DFFRXQW�IRU�WKH�PDMRULW\�
RI�YHQWXUH�FDSLWDO��$JDLQ��WKH�(,6�YHUVLRQV�RI�WKHVH�WZR�LQGLFDWRUV�IRFXV�PRUH�FORVHO\�RQ�
KLJKHU�OHYHO�LQQRYDWLYH�DFWLYLWLHV��
�
����5RRP�IRU�,PSURYHPHQW"�
$OWKRXJK�PXFK�RI�WKH�RYHUODS�EHWZHHQ�WKH�WKUHH�VFRUHERDUGV�LV�LQHYLWDEOH��WKHUH�LV�URRP�IRU�
LPSURYHPHQW�LI�WKHUH�LV�JUHDWHU�FRRUGLQDWLRQ�EHWZHHQ�WKH�WKUHH��)RU�H[DPSOH��WKH�5HVHDUFK�
6FRUHERDUG�FRXOG�IRFXV�PRUH�FORVHO\�RQ�UHVHDUFK�LQSXWV��WKH�(,6�RQ�LQQRYDWLRQ�DV�GLIIXVLRQ�
DQG�PHDVXUHV�RI�LQQRYDWLRQ�RXWSXWV��DQG�WKH�(QWHUSULVH�6FRUHERDUG�RQ�UHJXODWRU\��
HQWUHSUHQHXULDO��DQG�PDUNHW�FRQGLWLRQV��7KH�MXVWLILFDWLRQ�IRU�WKLV�DSSURDFK�LV�WKDW�DOO�WKUHH�
VFRUHERDUGV�FRYHU�IDFWRUV�WKDW�LQIOXHQFH�WKH�HFRQRPLF�SHUIRUPDQFH�DQG�FRPSHWLWLYHQHVV�RI�
(XURSHDQ�HFRQRPLHV��)RU�WKLV�UHDVRQ��WKH�WKUHH�VFRUHERDUGV�DUH�LQKHUHQWO\�OLQNHG��2QH�RSWLRQ�
LV�WR�IXOO\�UHFRJQL]H�WKHVH�OLQNDJHV�DQG�FRQVWUXFW�PRGXOHV�RI�LQGLFDWRUV�IRU�HDFK�RI�WKH�PDLQ�
µWKHPHV¶��DV�GHVFULEHG�LQ�WKH�5HVHDUFK�6FRUHERDUG���µFDWHJRULHV¶��DV�LQ�WKH�(,6���RU�µDUHDV¶��DV�
LQ�WKH�(QWHUSULVH�6FRUHERDUG��DQG�WKHQ�WR�VKDUH�PRGXOHV�ZKHQ�FRQVWUXFWLQJ�FRPSRVLWH�LQGLFHV���
7DEOH���SURYLGHV�DQ�RXWOLQH�RI�WKH�FXUUHQW�WKHPHV��FDWHJRULHV�DQG�DUHDV�RI�HDFK�VFRUHERDUG��
7KH�OHIW�KDQG�FROXPQ�JLYHV�WKH�PDLQ�XQGHUO\LQJ�WKHPHV��7KH�LQIRUPDWLRQ�XQGHU�HDFK�
VFRUHERDUG�JLYHV�WKH�QDPH�RI�WKH�WKHPH��FDWHJRU\�RU�DUHD�WKDW�FRQWDLQV�DW�OHDVW�RQH�LQGLFDWRU�RI�
UHOHYDQFH�WR�WKH�PDLQ�WKHPHV���
�
7KH�VKDGHG�FHOOV�LQ�7DEOH���LQGLFDWH�µFRUH�DUHDV¶�WKDW�FRXOG�EH�WKH�PDLQ�UHVSRQVLELOLW\�RI�HDFK�
VFRUHERDUG��ZLWK�RWKHU�LQGLFDWRUV�REWDLQHG�DV�PRGXOHV��)RU�H[DPSOH��WKH�FRUH�DUHD�RI�WKH�(,6�
FRXOG�EH�WR�GHYHORS�LQGLFDWRUV�IRU�LQQRYDWLRQ�DV�GLIIXVLRQ�SOXV�LQQRYDWLRQ�RXWSXWV��,QGLFDWRUV�
IRU�KXPDQ�UHVRXUFHV�DQG�FUHDWLYH�LQQRYDWLRQ�ZRXOG�VWLOO�EH�LQFOXGHG�LQ�WKH�(,6��EXW�WKH\�
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ZRXOG�EH�REWDLQHG�DV�PRGXOHV�IURP�'*�5HVHDUFK��7KLV�ZRXOG�UHTXLUH�D�IHZ�DGMXVWPHQWV�WR�
WKH�H[LVWLQJ�VWUXFWXUH�RI�HDFK�WKHPH�LQ�HDFK�VFRUHERDUG��)RU�H[DPSOH��WKH�(,6�LQFOXGHV�
LQGLFDWRUV�RQ�KLJK�WHFKQRORJ\�HPSOR\PHQW�ZLWKLQ�WKH�KXPDQ�UHVRXUFHV�FDWHJRU\��7KHVH�WZR�
LQGLFDWRUV�ZRXOG�QHHG�WR�EH�VKLIWHG�WR�LQQRYDWLRQ�RXWSXWV���6LPLODUO\��'*�(QWHUSULVH�ZRXOG�
QHHG�WR�GHYHORS�LQGLFDWRUV�IRU�LQQRYDWLRQ�ILQDQFH�WKDW�IRFXVHV�RQ�LQQRYDWLRQ��LQ�DGGLWLRQ�WR�LWV�
EURDGHU�LQGLFDWRUV�WKDW�FRYHU�DOO�W\SHV�RI�ILQDQFH��
�
7DEOH����7KHPDWLF�FRRUGLQDWLRQ�EHWZHHQ�WKH�WKUHH�VFRUHERDUGV�

'HILQLWLRQ�RI�WKHPH�LQ�HDFK�VFRUHERDUG�0DLQ����������������
7KHPHV� '*�5HVHDUFK� (,6� '*�(QWHUSULVH�

+XPDQ�UHVRXUFHV� +XPDQ�UHVRXUFHV�LQ�5	'�
DQG�DWWUDFWLYHQHVV�RI�6	7�
SURIHVVLRQV�

+XPDQ�UHVRXUFHV� +XPDQ�FDSLWDO�

&UHDWLYH�LQQRYDWLRQ� ���3XEOLF�DQG�SULYDWH�
LQYHVWPHQW�LQ�5	'�

���6FLHQWLILF�DQG�
WHFKQRORJLFDO�SURGXFWLYLW\�

&UHDWLRQ�RI�QHZ�
NQRZOHGJH�

,QQRYDWLRQ�

,QQRYDWLRQ�DV�
GLIIXVLRQ�

� 7UDQVPLVVLRQ�DQG�
DSSOLFDWLRQ�RI�QHZ�
NQRZOHGJH�

�

,QQRYDWLRQ�RXWSXWV� ,PSDFW�RI�5	'�RQ�HFRQRPLF�
FRPSHWLWLYHQHVV�DQG�
HPSOR\PHQW�

,QQRYDWLRQ�ILQDQFH��
RXWSXWV�DQG�PDUNHWV�

$FFHVV�WR�,7�

)LQDQFH� � ,QQRYDWLRQ�ILQDQFH��
RXWSXWV�DQG�PDUNHWV�

$FFHVV�WR�ILQDQFH�

$GPLQLVWUDWLYH�DQG�
UHJXODWRU\�
HQYLURQPHQW�

� � $GPLQLVWUDWLYH�DQG�
UHJXODWRU\�HQYLURQPHQW�

(QWUHSUHQHXUVKLS� � � (QWUHSUHQHXUVKLS�
:HOO�IXQFWLRQLQJ�
PDUNHWV�

� � :HOO�IXQFWLRQLQJ�PDUNHWV�

�
�
2I�QRWH��FRRUGLQDWLRQ�EHWZHHQ�WKH�GLIIHUHQW�VFRUHERDUGV�ZRXOG�UHGXFH�VRPH�RI�WKH�ILQH�WXQLQJ�
RI�UHODWHG�LQGLFDWRUV�WKDW�LPSURYHV�WKH�ILW�EHWZHHQ�WKHVH�LQGLFDWRUV�DQG�WKH�JRDOV�RI�HDFK�
VFRUHERDUG��
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�
���(FRQRPLF�,PSDFW�RI�,QQRYDWLRQ�
7KH�MXVWLILFDWLRQ�IRU�SROLF\�DFWLRQV�WR�VXSSRUW�LQQRYDWLRQ�LV�WKDW�LQQRYDWLRQ�LV�SDUWO\�
UHVSRQVLEOH�IRU�LPSURYHPHQWV�LQ�WKH�TXDOLW\�RI�OLIH�DQG�LQ�TXDQWLWDWLYH�PHDVXUHV�RI�ZHOO�EHLQJ�
VXFK�DV�KLJKHU�*'3�SHU�FDSLWD��SURGXFWLYLW\��DQG�HFRQRPLF�JURZWK����
�
7KH�OLQN�EHWZHHQ�LQQRYDWLRQ�DQG�JURZWK�KDV�EHHQ�H[WHQVLYHO\�H[SORUHG�IURP�ERWK�D�
WKHRUHWLFDO�DQG�DQ�HPSLULFDO�SHUVSHFWLYH��$OWKRXJK�VHYHUDO�GLIIHUHQW�PHDVXUHV�RI�LQQRYDWLRQ�
KDYH�EHHQ�XVHG�LQ�HPSLULFDO�UHVHDUFK��LQFOXGLQJ�5	'�VSHQGLQJ��SDWHQWLQJ��DQG�WKH�
WHFKQRORJLFDO�EDODQFH�RI�SD\PHQWV��PRVW�HPSLULFDO�UHVHDUFK�KDV�IRFXVHG�RQ�WKH�HIIHFW�RI�
LQQRYDWLRQ�RQ�SURGXFWLYLW\��HLWKHU�DW�WKH�ILUP��LQGXVWU\�RU�FRXQWU\�OHYHO��7KH�OLWHUDWXUH�RQ�WKLV�
LVVXH *,+ �ILQGV�WKDW�LQQRYDWLRQ�KDV�D�VLJQLILFDQW�HIIHFW�RQ�SURGXFWLYLW\��ZKHWKHU�PHDVXUHG�E\�
5	'�VSHQGLQJ��SDWHQWLQJ�RU�LQQRYDWLRQ�FRXQWV��7KH�2(&'�*URZWK�3URMHFW *�Ê �KDV�UHFHQWO\�
H[SORUHG�WKH�SRVVLEOH�VRXUFHV�RI�GLYHUJHQFH�LQ�WKH�OHYHOV�RI�*'3�SHU�FDSLWD�DPRQJ�2(&'�
FRXQWULHV��$OWKRXJK�DQ�LQGLYLGXDO�IDFWRU�FDQQRW�EH�LGHQWLILHG�DV�WKH�PDLQ�VRXUFH�RI�JURZWK�
GLYHUJHQFHV��LQQRYDWLRQ�DQG�WHFKQRORJ\�DUH�SRLQWHG�RXW�DV�VLJQLILFDQW�IDFWRUV�LQ�LQFUHDVHG�
JURZWK�SHUIRUPDQFH��
� �
7DEOHV����WKURXJK����SURYLGH�FRUUHODWLRQ�UHVXOWV�EHWZHHQ�WKH����LQQRYDWLRQ�LQGLFDWRUV�SOXV�WKH�
6,,�DQG�WKUHH�PDFUR�HFRQRPLF�YDULDEOHV�DW�WKH�QDWLRQDO�OHYHO�������*'3�SHU�FDSLWD��7DEOH������
�����KRXUO\�SURGXFWLYLW\��7DEOH�����DQG�WKH�JURZWK�LQ�WRWDO�HPSOR\PHQW�EHWZHHQ������DQG�
������7DEOH���� *-* ��:H�XVH�WZR��WKUHH��DQG�ILYH�\HDU�WLPH�ODJV�ZKHQ�SRVVLEOH��WR�DOORZ�
DGHTXDWH�WLPH�IRU�LQQRYDWLRQ�DFWLYLWLHV�WR�LQIOXHQFH�PDFUR�HFRQRPLF�FRQGLWLRQV��2I�QRWH��QRQH�
RI�WKH�FRUUHODWLRQV�XVLQJ�WKH�6,,�DUH�VWDWLVWLFDOO\�VLJQLILFDQW��ZKLOH�RQO\�D�IHZ�RI�WKH�
FRUUHODWLRQV�IRU�LQGLYLGXDO�LQGLFDWRUV�DUH�VLJQLILFDQW���
�
7KH�YHU\�ORZ�QXPEHU�RI�VLJQLILFDQW�FRUUHODWLRQV�LV�SDUWO\�GXH�WR�WZR�OLPLWDWLRQV��WKH�VLPSOLFLW\�
RI�WKH�DQDO\VLV��ZKLFK�GRHV�QRW�FRQWURO�IRU�WKH�HIIHFW�RI�RWKHU�YDULDEOHV��DQG�OLPLWDWLRQV�ZLWK�
WKH�LQQRYDWLRQ�LQGLFDWRUV�WKHPVHOYHV��)LUVW��PDFUR�HFRQRPLF�YDULDEOHV�VXFK�DV�*'3�DQG�
ODERXU�SURGXFWLYLW\�DUH�EDVHG�RQ�PDQ\�IDFWRUV�RWKHU�WKDQ�LQQRYDWLRQ��VXFK�DV�FDSLWDO�
LQYHVWPHQW�DQG�H[LVWLQJ�FDSLWDO�VWRFNV��,QFOXGLQJ�RWKHU�IDFWRUV�LQ�WKH�DQDO\VLV�LV�EH\RQG�WKH�
VFRSH�RI�WKLV�SURMHFW�±�RXU�PDLQ�SXUSRVH�KHUH�LV�WR�LGHQWLI\�DQ\�PDMRU�SDWWHUQV�WKDW�PLJKW�EH�
YLVLEOH��HYHQ�ZLWKRXW�FRQWUROOLQJ�IRU�RWKHU�YDULDEOHV��6HFRQG��WKH�(,6�LQGLFDWRUV�DUH�LPSHUIHFW�
PHDVXUHV�RI�DOO�LQQRYDWLYH�DFWLYLWLHV�DW�WKH�QDWLRQDO�OHYHO��7KH\�DUH�ZHDN�RQ�LQQRYDWLRQ�DV�
GLIIXVLRQ��ZKLFK�FRXOG�EH�WKH�PHFKDQLVP�IROORZHG�E\�VRPH�FRXQWULHV��VXFK�DV�,WDO\��WR�
LQQRYDWH��7KLV�FRXOG�H[SODLQ�ZK\�6ZHGHQ��FKDUDFWHUL]HG�E\�D�KLJK�LQQRYDWLYH�FDSDELOLW\��DQG�
�����������������������������������������������������������ü.& �)RU�D�UHYLHZ�RI�WKLV�OLWHUDWXUH��VHH�0DLUHVVH��-��DQG�0RKQHQ��3����������5	'�DQG�SURGXFWLYLW\��D�VXUYH\�RI�WKH�
HFRQRPHWULF�OLWHUDWXUH��8QLYHUVLWp�GX�4XpEHF��PLPHR��RU�&DPHURQ��*���������,QQRYDWLRQ�DQG�*URZWK��D�VXUYH\�
RI�WKH�HPSLULFDO�OLWHUDWXUH��PDQXVFULSW���üÚ¹ �KWWS���ZZZ�RHFG�RUJ�VXEMHFW�JURZWK��6HH�WKH�UHSRUW��$�QHZ�(FRQRP\"��7KH�&KDQJLQJ�5ROH�RI�,QQRYDWLRQ�DQG�
,QIRUPDWLRQ�7HFKQRORJ\�LQ�*URZWK��2(&'�������üHü �6RXUFHV��7KH�GDWD�IRU�SURGXFWLYLW\�SHU�KRXU�ZRUNHG�DQG�IRU�HPSOR\PHQW�JURZWK�DUH�IURP�(XURVWDW¶V�VWUXFWXUDO�
LQGLFDWRUV��KWWS���HXURSD�HX�LQW�FRPP�HXURVWDW����*'3�SHU�FDSLWD��336��GDWD�LV�IURP�WKH�2(&'��



(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG������±�7HFKQLFDO�3DSHU�1R����0HWKRGRORJLFDO�5HSRUW�

� ���

,WDO\��ZLWK�D�ORZ�LQQRYDWLYH�FDSDELOLW\��ERWK�KDYH�VLPLODU�SHU�FDSLWD�*'3��7KH�(,6�LQGLFDWRUV�
DOVR�LQWHQWLRQDOO\�IRFXV�RQ�LQQRYDWLRQ�LQ�KLJK�WHFKQRORJ\�PDQXIDFWXULQJ�VHFWRUV��ZKHUHDV�
EHWZHHQ�����DQG�����RI�HFRQRPLF�DFWLYLW\�LQ�WKH�FRXQWULHV�FRYHUHG�E\�WKH�(,6�LV�LQ�WKH�
VHUYLFH�VHFWRUV���
�
7DEOH����VKRZV�WKH�FRUUHODWLRQV�EHWZHHQ�WKH�LQQRYDWLRQ�LQGLFDWRUV�DQG�*'3�SHU�FDSLWD��,Q�
JHQHUDO��WKH�FRUUHODWLRQ�FRHIILFLHQWV�DUH�DOO�TXLWH�ORZ��2QO\�WZR�LQGLFDWRUV�DUH�VLJQLILFDQW�DQG�
SRVLWLYHO\�FRUUHODWHG�ZLWK�*'3�SHU�FDSLWD��WKH�SHUFHQWDJH�RI�WKH�ZRUNLQJ�DJH�SRSXODWLRQ�ZLWK�
WHUWLDU\�HGXFDWLRQ��RQO\�IRU�D�WZR�\HDU�ODJ��DQG�EXVLQHVV�H[SHQGLWXUH�RQ�5	'��IRU�ERWK�D�WKUHH�
DQG�ILYH�\HDU�ODJ����
�
7DEOH�����&RUUHODWLRQV�EHWZHHQ�LQQRYDWLRQ�LQGLFDWRUV�DQG������*'3�SHU�FDSLWD��

� ��\HDU�ODJ� ��\HDU�ODJ� ��\HDU�ODJ�
6,,� ����� � / � ��
����6	(�JUDGXDWHV� ������ ������ �����
����7HUWLDU\�HGXFDWLRQ� ����
� ����� �����
�����/LIHORQJ�OHDUQLQJ� ������ ����� �����
����(PSOR\PHQW�LQ�PHG�KLJK�KLJK�WHFK�PDQXIDFWXULQJ� ������ ������ ������
����(PSOR\PHQW�LQ�KLJK�WHFK�VHUYLFHV� ����� ����� �����
����3XEOLF�5	'�H[SHQGLWXUHV� ������ ����� �����
����%XVLQHVV�H[SHQGLWXUH�RQ�5	'� ����� ����
� ����
�
������(32�KLJK�WHFK�SDWHQW�DSSOLFDWLRQV� ����� ����� �����
������86372�KLJK�WHFK�SDWHQW�DSSO�� ����� ����� �����
����60(V�LQQRYDWLQJ�LQ�KRXVH0 � �� ����� ��
������PDQXI��60(V�LQ�LQQRYDWLRQ�FRRSHUDWLRQ� 0 � �� ����� ��
����,QQRYDWLRQ�H[SHQGLWXUHV� 0 � �� ����� ��
����+LJK�WHFK�YHQWXUH�FDSLWDO�LQYHVWPHQW� ����� �� ��
����1HZ�FDSLWDO�UDLVHG�RQ�VWRFN�PDUNHWV� ����� �� ��
����µ1HZ�WR�PDUNHW¶�SURGXFWV� 0 � � ������ ��
����+RPH�LQWHUQHW�DFFHVV� ����� �� ��
����,&7�H[SHQGLWXUHV� ����� ����� �����
����3HUFHQW�RI�PDQXI��YDOXH�DGGHG�IURP�KLJK�WHFK� � ����� ��
1RWHV���
�DQG�

�GHQRWH�VLJQLILFDQW�FRUUHODWLRQV�DW�WKH������DQG������OHYHOV��UHVSHFWLYHO\���
���,QVXIILFLHQW�GDWD�IRU�DQDO\VLV��
���7KH�ODJ�WLPH�IRU�LQGLFDWRUV���������������DQG�����YDULHV�E\�FRXQWU\�EHWZHHQ�WZR�\HDUV�IRU�WKH�1HWKHUODQGV��
*UHHFH�DQG�6SDLQ�DQG�IRXU�\HDUV�IRU�DOO�RWKHU�(8�FRXQWULHV��
�
$OWKRXJK�QRW�VLJQLILFDQW��WKUHH�UHVXOWV�VXJJHVW�SRVVLEOH�FRQQHFWLRQV�EHWZHHQ�LQQRYDWLYH�
DFWLYLWLHV�DQG�SHU�FDSLWD�*'3��)LUVW��WKH�WUHQG�LQ�WKH�FRUUHODWLRQ�IRU�SXEOLF�5	'�LQFUHDVHV�ZLWK�
WKH�QXPEHU�RI�ODJ�\HDUV��VXJJHVWLQJ�WKDW�SXEOLF�5	'�FRXOG�LQFUHDVH�*'3�SHU�FDSLWD��EXW�WKDW�
LW�WDNHV�PXFK�ORQJHU�WKDQ�SULYDWH�5	'�WR�KDYH�DQ�HIIHFW��7KLV�LV�SODXVLEOH��VLQFH�SXEOLFO\�
IXQGHG�5	'�LV�RIWHQ�IDUWKHU�IURP�FRPPHUFLDOL]DWLRQ�WKDQ�SULYDWH�5	'��)XUWKHUPRUH��RQH�RI�
WKH�PDLQ�RXWSXWV�RI�WKH�SXEOLF�UHVHDUFK�VHFWRU�DUH�WUDLQHG�VFLHQWLVWV�LQ�OHDGLQJ�HGJH�UHVHDUFK��
7KHVH�LQGLYLGXDOV�FRXOG�EH�HPSOR\HG�E\�WKH�SULYDWH�VHFWRU�RQFH�WKH\�ILQLVK�WKHLU�VWXGLHV��
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6HFRQG��DOWKRXJK�WKH�HPSOR\PHQW�VKDUH�LQ�PHGLXP�KLJK�DQG�KLJK�WHFKQRORJ\�PDQXIDFWXULQJ�
LV�DOZD\V�QHJDWLYH��7KLV�FRXOG�EH�GXH�WR�ORZHU�DYHUDJH�LQFRPHV�LQ�WKLV�VHFWRU�WKDQ�LQ�
DOWHUQDWLYHV��VXFK�DV�ILQDQFH��7KLUG��DOWKRXJK�QRW�VLJQLILFDQW��WKH�FRUUHODWLRQ�FRHIILFLHQWV�IRU�
,&7�LQYHVWPHQW�DUH�FRPSDUDWLYHO\�KLJK��7KLV�YDULDEOH�FRXOG�EH�VLJQLILFDQW�LI�WKH�QXPEHU�RI�
REVHUYDWLRQV��FRXQWULHV��ZDV�ODUJHU��
�
7DEOH����JLYHV�WKH�FRUUHODWLRQ�UHVXOWV�IRU�KRXUO\�ODERXU�SURGXFWLYLW\�LQ�������7KH�FRUUHODWLRQV�
EHWZHHQ�WKH�LQQRYDWLRQ�LQGLFDWRUV�DQG�KRXUO\�SURGXFWLYLW\�DUH�DOO�YHU\�VPDOO��QR�PDWWHU�WKH�
WLPH�ODJ�LV�XVHG��2QO\�WKH�LQGLFDWRU�IRU�QHZ�FDSLWDO�UDLVHG�RQ�VWRFN�PDUNHWV�LV�VLJQLILFDQW�DQG�
SRVLWLYHO\�FRUUHODWHG�ZLWK�SURGXFWLYLW\�ZKHQ�D�WZR�\HDU�ODJ�LV�XVHG��3RVVLEO\�QHZ�FDSLWDO�
WHQGV�WR�JR�LQWR�PRUH�SURGXFWLYH�LQYHVWPHQW��EXW�WKHUH�LV�QRW�HQRXJK�LQIRUPDWLRQ�RQ�WKLV�UHVXOW�
WR�PDNH�UHOLDEOH�FRQFOXVLRQV��
�
7DEOH������&RUUHODWLRQV�EHWZHHQ�LQQRYDWLRQ�LQGLFDWRUV�DQG������KRXUO\�

SURGXFWLYLW\�
� ��\HDU�ODJ� ��\HDU�ODJ� ��\HDU�ODJ�

6,,� � / � ����� ������
����6	(�JUDGXDWHV� ������ ������ ������
����7HUWLDU\�HGXFDWLRQ� ����� ����� �����
�����/LIHORQJ�OHDUQLQJ� ������ ����� ������
����(PSOR\PHQW�LQ�PHG�KLJK�KLJK�WHFK�PDQXIDFWXULQJ� ������ ������ ������
����(PSOR\PHQW�LQ�KLJK�WHFK�VHUYLFHV� ����� ����� �����
����3XEOLF�5	'�H[SHQGLWXUHV� ����� ������ ������
����%XVLQHVV�H[SHQGLWXUH�RQ�5	'� ����� ������ �����
������(32�KLJK�WHFK�SDWHQW�DSSOLFDWLRQV� ������ ������ ������
������86372�KLJK�WHFK�SDWHQW�DSSO�� ������ ������ ������
����60(V�LQQRYDWLQJ�LQ�KRXVH 0 � �� ����� ��
������PDQXI��60(V�LQYROYHG�LQ�LQQRYDWLRQ�FRRSHUDWLRQ 0 � �� ����� ��
����,QQRYDWLRQ�H[SHQGLWXUHV 0 � �� ����� ��
����+LJK�WHFK�YHQWXUH�FDSLWDO�LQYHVWPHQW� ����� ����� ��
����1HZ�FDSLWDO�UDLVHG�RQ�VWRFN�PDUNHWV� ����
� � ��
����µ1HZ�WR�PDUNHW¶�SURGXFWV 0 � �� ������ ��
����+RPH�LQWHUQHW�DFFHVV� ����� ����� ��
����,&7�H[SHQGLWXUHV� ����� ����� ��
����3HUFHQW�RI�PDQXI��YDOXH�DGGHG�IURP�KLJK�WHFK� ����� �� ��
1RWHV���
�DQG�

�GHQRWH�VLJQLILFDQW�FRUUHODWLRQV�DW�WKH������DQG������OHYHOV��UHVSHFWLYHO\���
���,QVXIILFLHQW�GDWD�IRU�DQDO\VLV��
���7KH�ODJ�WLPH�IRU�LQGLFDWRUV���������������DQG�����YDULHV�E\�FRXQWU\�EHWZHHQ�WZR�\HDUV�IRU�WKH�1HWKHUODQGV��
*UHHFH�DQG�6SDLQ�DQG�IRXU�\HDUV�IRU�DOO�RWKHU�(8�FRXQWULHV��
�
�
7DEOH����JLYHV�WKH�UHVXOWV�IRU�HPSOR\PHQW�JURZWK�IRU�������7KH�DQDO\VHV�DUH�OLNHO\�WR�EH�YHU\�
SUREOHPDWLF��EHFDXVH�VR�PDQ\�RWKHU�IDFWRUV�ZLOO�LQIOXHQFH�HPSOR\PHQW�JURZWK��LQFOXGLQJ�
GHPRJUDSKLFV��LPPLJUDWLRQ��DQG�WD[DWLRQ�SROLF\��7KHUH�LV�RQO\�RQH�SRVLWLYH�DQG�VLJQLILFDQW�
UHODWLRQVKLS�EHWZHHQ�WKH�LQQRYDWLRQ�LQGLFDWRUV�DQG�HPSOR\PHQW�JURZWK��IRU�QHZ�FDSLWDO�UDLVHG�
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RQ�VWRFN�PDUNHWV��7KLV�LV�D�SODXVLEOH�UHODWLRQVKLS��EHFDXVH�WKLV�FDSLWDO�VKRXOG�EH�LQYHVWHG�LQ�
QHZ�ILUPV��SURGXFWLRQ��RU�UHVHDUFK���
�
�
7DEOH������&RUUHODWLRQV�EHWZHHQ�LQQRYDWLRQ�LQGLFDWRUV�DQG�HPSOR\PHQW�JURZWK�

������WR�������
� ��\HDU�ODJ� ��\HDU�ODJ� ��\HDU�ODJ�

6,,� � / � ������ ������
����6	(�JUDGXDWHV� ������ ������ ������
����7HUWLDU\�HGXFDWLRQ� ������ ����� ������
�����/LIHORQJ�OHDUQLQJ� ������ ������ ������
����(PSOR\PHQW�LQ�PHG�KLJK�KLJK�WHFK�PDQXIDFWXULQJ� ������ ������ ������
����(PSOR\PHQW�LQ�KLJK�WHFK�VHUYLFHV� ����� ������ ������
����3XEOLF�5	'�H[SHQGLWXUHV� ������ ������ ������
����%XVLQHVV�H[SHQGLWXUH�RQ�5	'� ������ ������ ������
������(32�KLJK�WHFK�SDWHQW�DSSOLFDWLRQV� ������ ������ ������
������86372�KLJK�WHFK�SDWHQW�DSSO�� ������ ������ ������
����60(V�LQQRYDWLQJ�LQ�KRXVH 0 � �� ������ ��
������0DQXI��60(V�LQ�LQQRYDWLRQ�FRRSHUDWLRQ 0 � �� ������ ��
����,QQRYDWLRQ�H[SHQGLWXUHV 0 � �� ����� ��
����+LJK�WHFK�YHQWXUH�FDSLWDO�LQYHVWPHQW� ����� ����� ��
����1HZ�FDSLWDO�UDLVHG�RQ�VWRFN�PDUNHWV� ����

� �� ��
����µ1HZ�WR�PDUNHW¶�SURGXFWV 0 � �� ����� ��
����+RPH�LQWHUQHW�DFFHVV� ������ ����� ��
����,&7�H[SHQGLWXUHV� ����� ����� ��
����3HUFHQW�RI�PDQXI��YDOXH�DGGHG�IURP�KLJK�WHFK� ����� �� ��
1RWHV���
�DQG�

�GHQRWH�VLJQLILFDQW�FRUUHODWLRQV�DW�WKH������DQG������OHYHOV��UHVSHFWLYHO\���
���,QVXIILFLHQW�GDWD�IRU�DQDO\VLV��
���7KH�ODJ�WLPH�IRU�LQGLFDWRUV���������������DQG�����YDULHV�E\�FRXQWU\�EHWZHHQ�WZR�\HDUV�IRU�WKH�1HWKHUODQGV��
*UHHFH�DQG�6SDLQ�DQG�IRXU�\HDUV�IRU�DOO�RWKHU�(8�FRXQWULHV��
�
�
�
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���'HILQLWLRQ�DQG�6RXUFHV�IRU�WKH�(,6�,QGLFDWRUV�

�
����1HZ�6	(�JUDGXDWHV��Å�RI�������\HDUV�DJH�FODVV��
�
'HILQLWLRQ��7KH�UHIHUHQFH�SRSXODWLRQ�LV�DOO�DJH�FODVVHV�EHWZHHQ����DQG����\HDUV�LQFOXVLYH��
7HUWLDU\�JUDGXDWHV�LQ�6FLHQFH�	�(QJLQHHULQJ��6	(��DUH�GHILQHG�DV�DOO�SRVW�VHFRQGDU\�
HGXFDWLRQ�JUDGXDWHV��,6&('�FODVVHV��D�DQG�DERYH��LQ�OLIH�VFLHQFHV��,6&�����SK\VLFDO�VFLHQFHV�
�,6&�����PDWKHPDWLFV�DQG�VWDWLVWLFV��,6&�����FRPSXWLQJ��,6&�����HQJLQHHULQJ�DQG�HQJLQHHULQJ�
WUDGHV��,6&�����PDQXIDFWXULQJ�DQG�SURFHVVLQJ��,6&����DQG�DUFKLWHFWXUH�DQG�EXLOGLQJ��,6&�����
'XH�WR�D�FKDQJH�LQ�GHILQLWLRQ�D�FRPSDULVRQ�ZLWK�WKH������6FRUHERDUG�UHVXOWV�LV�QRW�SRVVLEOH��
7KLV�LQGLFDWRU�LV�LGHQWLFDO�WR�6WUXFWXUDO�LQGLFDWRU������6FLHQFH�DQG�WHFKQRORJ\�JUDGXDWHV��
�
,QWHUSUHWDWLRQ��7KH�LQGLFDWRU�LV�D�PHDVXUH�RI�WKH�VXSSO\�RI�QHZ�JUDGXDWHV�ZLWK�WUDLQLQJ�LQ�
6FLHQFH�	�(QJLQHHULQJ��6	(���'XH�WR�SUREOHPV�RI�FRPSDUDELOLW\�IRU�HGXFDWLRQDO�
TXDOLILFDWLRQV�DFURVV�FRXQWULHV��WKLV�LQGLFDWRU�XVHV�EURDG�HGXFDWLRQDO�FDWHJRULHV��7KLV�PHDQV�
WKDW�LW�FRYHUV�HYHU\WKLQJ�IURP�JUDGXDWHV�RI�RQH�\HDU�GLSORPD�SURJUDPPHV�WR�3K'V��$�EURDG�
FRYHUDJH�FDQ�DOVR�EH�DQ�DGYDQWDJH��VLQFH�JUDGXDWHV�RI�RQH�\HDU�SURJUDPPHV�DUH�RI�YDOXH�WR�
LQFUHPHQWDO�LQQRYDWLRQ�LQ�PDQXIDFWXULQJ�SURGXFWLRQ�DQG�LQ�WKH�VHUYLFH�VHFWRU��
�
����3RSXODWLRQ�ZLWK�WHUWLDU\�HGXFDWLRQ����RI�������\HDUV�DJH�FODVVHV��
�
'HILQLWLRQ��7KH�SHUFHQWDJH�RI�WKH�WRWDO�ZRUNLQJ�DJH�SRSXODWLRQ��������\HDUV�DJH�FODVVHV��ZLWK�
VRPH�IRUP�RI�SRVW�VHFRQGDU\�HGXFDWLRQ��,6&('���DQG�����
�
,QWHUSUHWDWLRQ��7KLV�LV�D�JHQHUDO�LQGLFDWRU�RI�WKH�VXSSO\�RI�DGYDQFHG�VNLOOV��,W�LV�QRW�OLPLWHG�WR�
VFLHQFH�DQG�WHFKQLFDO�ILHOGV�EHFDXVH�WKH�DGRSWLRQ�RI�LQQRYDWLRQV�LQ�PDQ\�DUHDV��SDUWLFXODUO\�LQ�
WKH�VHUYLFH�VHFWRUV��GHSHQGV�RQ�D�ZLGH�UDQJH�RI�VNLOOV��)XUWKHUPRUH��LW�LQFOXGHV�WKH�HQWLUH�
ZRUNLQJ�DJH�SRSXODWLRQ��EHFDXVH�IXWXUH�HFRQRPLF�JURZWK�FRXOG�UHTXLUH�GUDZLQJ�RQ�WKH�QRQ�
DFWLYH�IUDFWLRQ�RI�WKH�SRSXODWLRQ��,QWHUQDWLRQDO�FRPSDULVRQV�RI�HGXFDWLRQDO�OHYHOV�KRZHYHU�DUH�
QRWRULRXVO\�GLIILFXOW�GXH�WR�ODUJH�GLVFUHSDQFLHV�LQ�HGXFDWLRQDO�V\VWHPV��DFFHVV��DQG�WKH�OHYHO�RI�
DWWDLQPHQW�WKDW�LV�UHTXLUHG�WR�UHFHLYH�D�WHUWLDU\�GHJUHH��7KHUHIRUH��GLIIHUHQFHV�DPRQJ�FRXQWULHV�
VKRXOG�EH�LQWHUSUHWHG�FDXWLRXVO\��
�
����3DUWLFLSDWLRQ�LQ�OLIH�ORQJ�OHDUQLQJ����RI�������\HDUV�ROGV��
�
'HILQLWLRQ��7KH�UHIHUHQFH�SRSXODWLRQ�LV�DOO�DJH�FODVVHV�EHWZHHQ����DQG����\HDUV�LQFOXVLYH��$�
UHIHUHQFH�SHULRG�RI�IRXU�ZHHNV�KDV�EHHQ�FKRVHQ�LQ�RUGHU�WR�DYRLG�GLVWRUWLRQ�RI�LQIRUPDWLRQ�GXH�
WR�UHFDOO�SUREOHPV��7KH�UHIHUHQFH�SHULRG�LV�WKH�ODVW�IRXU�ZHHNV�SUHFHGLQJ�WKH�VXUYH\��H[FHSW�
IRU�)UDQFH��WKH�1HWKHUODQGV��XQWLO�������DQG�3RUWXJDO�IRU�ZKLFK�LQIRUPDWLRQ�LV�FROOHFWHG�RQO\�
LI�HGXFDWLRQ�RU�WUDLQLQJ�LV�XQGHU�ZD\�RQ�WKH�GDWH�RI�WKH�VXUYH\��(GXFDWLRQ�LQFOXGHV�LQLWLDO�
HGXFDWLRQ��IXUWKHU�HGXFDWLRQ��FRQWLQXLQJ�RU�IXUWKHU�WUDLQLQJ��WUDLQLQJ�ZLWKLQ�WKH�FRPSDQ\��
DSSUHQWLFHVKLS��RQ�WKH�MRE�WUDLQLQJ��VHPLQDUV��GLVWDQFH�OHDUQLQJ��HYHQLQJ�FODVVHV��VHOI�OHDUQLQJ��
HWF��DV�ZHOO�DV�RWKHU�FRXUVHV�IROORZHG�IRU�JHQHUDO�LQWHUHVW��ODQJXDJH��GDWD�SURFHVVLQJ��
PDQDJHPHQW��DUW�FXOWXUH��KHDOWK�PHGLFLQH�FRXUVHV��%HIRUH�������HGXFDWLRQ�ZDV�UHODWHG�RQO\�WR�
HGXFDWLRQ�DQG�YRFDWLRQDO�WUDLQLQJ�ZKLFK�ZDV�UHOHYDQW�IRU�WKH�FXUUHQW�RU�SRVVLEOH�IXWXUH�MRE�RI�
WKH�UHVSRQGHQW��7KLV�LQGLFDWRU�LV�LGHQWLFDO�WR�6WUXFWXUDO�LQGLFDWRU������
�
,QWHUSUHWDWLRQ��$�FHQWUDO�FKDUDFWHULVWLF�RI�D�NQRZOHGJH�HFRQRP\�LV�FRQWLQXDO�WHFKQLFDO�
GHYHORSPHQW�DQG�LQQRYDWLRQ��8QGHU�WKHVH�FRQGLWLRQV��LQGLYLGXDOV�QHHG�WR�FRQWLQXDOO\�OHDUQ�
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QHZ�LGHDV�DQG�VNLOOV���RU�WR�SDUWLFLSDWH�LQ�OLIH�ORQJ�OHDUQLQJ��$OO�W\SHV�RI�OHDUQLQJ�DUH�YDOXDEOH��
VLQFH�LW�SUHSDUHV�SHRSOH�IRU�³OHDUQLQJ�WR�OHDUQ´��7KH�DELOLW\�WR�OHDUQ�FDQ�WKHQ�EH�DSSOLHG�WR�QHZ�
WDVNV�ZLWK�VRFLDO�RU�HFRQRPLF�EHQHILWV��7KH�OLPLWDWLRQ�RI�WKH�LQGLFDWRU�WR�D�EULHI�ZLQGRZ�RI�
IRXU�ZHHNV�FRXOG�UHGXFH�FRPSDUDELOLW\�EHWZHHQ�FRXQWULHV�GXH�WR�GLIIHUHQFHV�LQ�DGXOW�
HGXFDWLRQ�V\VWHPV��/LWWOH�LV�NQRZQ�DW�WKLV�WLPH�DERXW�VXFK�GLIIHUHQFHV��EXW�GLIIHUHQFHV�LQ�WKH�
WLPLQJ�RI�QDWLRQDO�KROLGD\V��SUHIHUUHG�WLPHV�IRU�DGXOW�HGXFDWLRQ�FRXUVHV��WKH�DYHUDJH�OHQJWK�RI�
DGXOW�FRXUVHV��DQG�RWKHU�XQNQRZQ�IDFWRUV�FRXOG�LQIOXHQFH�WKH�UHVXOWV�DQG�UHGXFH�
FRPSDUDELOLW\��7HFKQLFDO�3DSHU�1����RI�WKH������(,6�IXUWKHU�HODERUDWHV�RQ�WKH�LVVXH�RI�
³/LIHORQJ�/HDUQLQJ�IRU�,QQRYDWLRQ´��
��
����(PSOR\PHQW�LQ�PHGLXP�KLJK�DQG�KLJK�WHFK�PDQXIDFWXULQJ����RI�WRWDO�ZRUNIRUFH��
�
'HILQLWLRQ��7KH�PHGLXP�KLJK�DQG�KLJK�WHFKQRORJ\�VHFWRUV�LQFOXGH�FKHPLFDOV�1$&(�������
PDFKLQHU\��1$&(�����RIILFH�HTXLSPHQW��1$&(������HOHFWULFDO�HTXLSPHQW��1$&(������
WHOHFRP�HTXLSPHQW��1$&(������SUHFLVLRQ�LQVWUXPHQWV��1$&(������DXWRPRELOHV��1$&(������
DQG�DHURVSDFH�DQG�RWKHU�WUDQVSRUW��1$&(������7KH�WRWDO�ZRUNIRUFH�LQFOXGHV�DOO�PDQXIDFWXULQJ�
DQG�VHUYLFH�VHFWRUV��
�
,QWHUSUHWDWLRQ��7KH�SHUFHQWDJH�RI�HPSOR\PHQW�LQ�PHGLXP�KLJK�DQG�KLJK�WHFKQRORJ\�
PDQXIDFWXULQJ�VHFWRUV�LV�DQ�LQGLFDWRU�RI�WKH�VKDUH�RI�WKH�PDQXIDFWXULQJ�HFRQRP\�WKDW�LV�EDVHG�
RQ�FRQWLQXDO�LQQRYDWLRQ�WKURXJK�FUHDWLYH��LQYHQWLYH�DFWLYLW\��7KH�XVH�RI�WRWDO�HPSOR\PHQW�
JLYHV�D�EHWWHU�LQGLFDWRU�WKDQ�XVLQJ�WKH�VKDUH�RI�PDQXIDFWXULQJ�HPSOR\PHQW�DORQH��VLQFH�WKH�
ODWWHU�ZLOO�EH�DIIHFWHG�E\�WKH�KROORZLQJ�RXW�RI�PDQXIDFWXULQJ�LQ�VRPH�FRXQWULHV��
��
����(PSOR\PHQW�LQ�KLJK�WHFK�VHUYLFHV����RI�WRWDO�ZRUNIRUFH��
�
'HILQLWLRQ��7KLV�LQGLFDWRU�IRFXVHV�RQ�WKUHH�OHDGLQJ�HGJH�VHFWRUV�WKDW�SURGXFH�KLJK�WHFKQRORJ\�
VHUYLFHV��SRVW�DQG�WHOHFRPPXQLFDWLRQV��1$&(������LQIRUPDWLRQ�WHFKQRORJ\�LQFOXGLQJ�
VRIWZDUH�GHYHORSPHQW��1$&(������DQG�5	'�VHUYLFHV��1$&(������7KH�WRWDO�ZRUNIRUFH�
LQFOXGHV�DOO�PDQXIDFWXULQJ�DQG�VHUYLFH�VHFWRUV��
�
,QWHUSUHWDWLRQ��7KH�KLJK�WHFKQRORJ\�VHUYLFHV�ERWK�SURYLGH�VHUYLFHV�GLUHFWO\�WR�FRQVXPHUV��VXFK�
DV�WHOHFRPPXQLFDWLRQV��DQG�SURYLGH�LQSXWV�WR�WKH�LQQRYDWLYH�DFWLYLWLHV�RI�RWKHU�ILUPV�LQ�DOO�
VHFWRUV�RI�WKH�HFRQRP\��7KH�ODWWHU�FDQ�LQFUHDVH�SURGXFWLYLW\�WKURXJKRXW�WKH�HFRQRP\�DQG�
VXSSRUW�WKH�GLIIXVLRQ�RI�D�UDQJH�RI�LQQRYDWLRQV��SDUWLFXODUO\�WKRVH�EDVHG�RQ�,&7��
�
����3XEOLF�5	'�H[SHQGLWXUHV��*(5'���%(5'�����*'3��
�
'HILQLWLRQ��7KH�LQGLFDWRU�LV�WKH�SHUFHQWDJH�RI�*'3�GXH�WR�SXEOLF�5	'�VSHQGLQJ��7KH�ODWWHU�LV�
GHILQHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�WRWDO�5	'�H[SHQGLWXUHV��*(5'��DQG�EXVLQHVV�HQWHUSULVH�
H[SHQGLWXUHV��%(5'���,W�WKXV�LQFOXGHV�KLJKHU�HGXFDWLRQ�H[SHQGLWXUH�LQ�5	'��+(5'���
JRYHUQPHQW�H[SHQGLWXUH�LQ�5	'��*25'��DQG�SULYDWH�QRQ�SURILW�H[SHQGLWXUH�LQ�5	'�
�315'���1RWH�WKDW�WKLV�GHILQLWLRQ�KDV�FKDQJHG�FRPSDUHG�WR�WKH������(,6�DV�LW�QRZ�DOVR�
LQFOXGHV�SULYDWH�QRQ�SURILW�H[SHQGLWXUH�LQ�5	'��315'���7KLV�LQGLFDWRU�ZDV�LGHQWLFDO�WR�WKH�
LQLWLDO�6WUXFWXUDO�LQGLFDWRU������5	'�H[SHQGLWXUH��7KH�GHILQLWLRQ�RI�6WUXFWXUDO�LQGLFDWRU�����
ZDV�FKDQJHG�LQ�2FWREHU�������WKH�5	'�LQGLFDWRUV�DUH�QRZ�GLVDJJUHJDWHG�E\�VRXUFH�RI�
ILQDQFH�UDWKHU�WKDQ�WKH�VHFWRU�FDUU\LQJ�RXW�WKH�5	'�H[SHQGLWXUH��7KLV�FKDQJH�LQ�GHILQLWLRQ�
FRXOG��GXH�WR�WLPH�FRQVWUDLQWV��QRW�EH�WDNHQ�LQWR�DFFRXQW�LQ�WKH������(,6��
�
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,QWHUSUHWDWLRQ��,Q�DGGLWLRQ�WR�WKH�SURGXFWLRQ�RI�EDVLF�DQG�DSSOLHG�NQRZOHGJH�LQ�XQLYHUVLWLHV�
DQG�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV��SXEOLFO\�IXQGHG�UHVHDUFK�RIIHUV�VHYHUDO�RWKHU�RXWSXWV�RI�
GLUHFW�LPSRUWDQFH�WR�SULYDWH�LQQRYDWLRQ��WUDLQHG�UHVHDUFK�VWDII�DQG�QHZ�LQVWUXPHQWDWLRQ�DQG�
SURWRW\SHV��
��
����%XVLQHVV�H[SHQGLWXUH�RQ�5	'��%(5'�����*'3��
�
'HILQLWLRQ��7KLV�LQGLFDWRU�PHDVXUHV�WKH�5	'�H[SHQGLWXUH��IURP�DOO�VRXUFHV�RI�IXQGLQJ��RI�WKH�
EXVLQHVV�VHFWRU��PDQXIDFWXULQJ�DQG�VHUYLFHV��DV�D�SHUFHQWDJH�RI�*'3��7KLV�LQGLFDWRU�ZDV�
LGHQWLFDO�WR�WKH�LQLWLDO�6WUXFWXUDO�LQGLFDWRU������5	'�H[SHQGLWXUH��7KH�GHILQLWLRQ�RI�6WUXFWXUDO�
LQGLFDWRU�����ZDV�FKDQJHG�LQ�2FWREHU��������WKH�5	'�LQGLFDWRUV�DUH�QRZ�GLVDJJUHJDWHG�E\�
VRXUFH�RI�ILQDQFH�UDWKHU�WKDQ�WKH�VHFWRU�FDUU\LQJ�RXW�WKH�5	'�H[SHQGLWXUH��7KLV�FKDQJH�LQ�
GHILQLWLRQ�FRXOG�QRW��GXH�WR�WLPH�FRQVWUDLQWV��EH�WDNHQ�LQWR�DFFRXQW�LQ�WKH������(,6��
�
,QWHUSUHWDWLRQ��7KH�LQGLFDWRU�FDSWXUHV�WKH�IRUPDO�FUHDWLRQ�RI�QHZ�NQRZOHGJH�ZLWKLQ�ILUPV��,W�LV�
SDUWLFXODUO\�LPSRUWDQW�LQ�WKH�VFLHQFH�EDVHG�VHFWRUV��SKDUPDFHXWLFDOV��FKHPLFDOV�DQG�VRPH�
DUHDV�RI�HOHFWURQLFV��ZKHUH�PRVW�QHZ�NQRZOHGJH�LV�FUHDWHG�LQ�RU�QHDU�5	'�ODERUDWRULHV���
�
������(32�KLJK�WHFK�SDWHQW�DSSOLFDWLRQV��SHU�PLOOLRQ�SRSXODWLRQ��
�
'HILQLWLRQ��7KH�LQGLFDWRU�LV�GHILQHG�DV�WKH�QXPEHU�RI�SDWHQW�DSSOLFDWLRQV��UHIHUHQFH�\HDU�LV�
\HDU�RI�ILOLQJ��DW�WKH�(32�LQ�KLJK�WHFKQRORJ\�SDWHQW�FODVVHV�SHU�PLOOLRQ�SRSXODWLRQ��7KH�
QDWLRQDO��DQG�UHJLRQDO��GLVWULEXWLRQ�RI�WKH�SDWHQW�DSSOLFDWLRQV�LV�DVVLJQHG�DFFRUGLQJ�WR�WKH�
DGGUHVV�RI�WKH�LQYHQWRU��7KH�KLJK�WHFKQRORJ\�SDWHQW�FODVVHV�LQFOXGH�SKDUPDFHXWLFDOV��
ELRWHFKQRORJ\��LQIRUPDWLRQ�WHFKQRORJ\��DQG�DHURVSDFH��7KH�IROORZLQJ�,3&�VXEFODVVHV�DUH�
LQFOXGHG��

x� %��-��W\SHZULWHUV��VHOHFWLYH�SULQWLQJ�PHFKDQLVPV��L�H��PHFKDQLVPV�SULQWLQJ�RWKHUZLVH�
WKDQ�IURP�D�IRUP��FRUUHFWLRQ�RI�W\SRJUDSKLFDO�HUURUV�

x� *��&��GLJLWDO�FRPSXWHUV�LQ�ZKLFK�DOO�WKH�FRPSXWDWLRQ�LV�HIIHFWHG�PHFKDQLFDOO\�
x� *��'��GLJLWDO�IOXLG�SUHVVXUH�FRPSXWLQJ�GHYLFHV�
x� *��(��RSWLFDO�FRPSXWLQJ�GHYLFHV�
x� *��)��HOHFWULF�GLJLWDO�GDWD�SURFHVVLQJ�
x� *��*��DQDORJXH�FRPSXWHUV�
x� *��-��K\EULG�FRPSXWLQJ�DUUDQJHPHQWV�
x� *��.��UHFRJQLWLRQ�RI�GDWD��SUHVHQWDWLRQ�RI�GDWD��UHFRUG�FDUULHUV��KDQGOLQJ�UHFRUG�

FDUULHUV�
x� *��0��FRXQWLQJ�PHFKDQLVPV��FRXQWLQJ�RI�REMHFWV�QRW�RWKHUZLVH�SURYLGHG�IRU�
x� *��1��FRPSXWHU�V\VWHPV�EDVHG�RQ�VSHFLILF�FRPSXWDWLRQDO�PRGHOV�
x� *��7��LPDJH�GDWD�SURFHVVLQJ�RU�JHQHUDWLRQ��LQ�JHQHUDO�
x� *��&��VWDWLF�VWRUHV�
x� %��%��OLJKWHU�WKDQ�DLU�DLUFUDIW�
x� %��&��DHURSODQHV��KHOLFRSWHUV�
x� %��'��HTXLSPHQW�IRU�ILWWLQJ�LQ�RU�WR�DLUFUDIW��IO\LQJ�VXLWV��SDUDFKXWHV��DUUDQJHPHQWV�RU�

PRXQWLQJ�RI�SRZHU�SODQWV�RU�SURSXOVLRQ�WUDQVPLVVLRQV�
x� %��)��JURXQG�RU�DLUFUDIW�FDUULHU�GHFN�LQVWDOODWLRQV�
x� %��*��FRVPRQDXWLFV��YHKLFOHV�RU�HTXLSPHQW�WKHUHIRUH�
x� &��0��DSSDUDWXV�IRU�HQ]\PRORJ\�RU�PLFURELRORJ\�
x� &��1��PLFUR�RUJDQLVPV�RU�HQ]\PHV��FRPSRVLWLRQV�WKHUHRI��SURSDJDWLQJ��SUHVHUYLQJ��

RU�PDLQWDLQLQJ�PLFUR�RUJDQLVPV��PXWDWLRQ�RU�JHQHWLF�HQJLQHHULQJ��FXOWXUH�PHGLD�
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x� &��3��IHUPHQWDWLRQ�RU�HQ]\PH�XVLQJ�SURFHVVHV�WR�V\QWKHVL]H�D�GHVLUHG�FKHPLFDO�
FRPSRXQG�RU�FRPSRVLWLRQ�RU�WR�VHSDUDWH�RSWLFDO�LVRPHUV�IURP�D�UDFHPLF�PL[WXUH�

x� &��4��PHDVXULQJ�RU�WHVWLQJ�SURFHVVHV�LQYROYLQJ�HQ]\PHV�RU�PLFUR�RUJDQLVPV�
x� +��6��GHYLFHV�XVLQJ�VWLPXODWHG�HPLVVLRQ�
x� +��/��VHPLFRQGXFWRU�GHYLFHV��HOHFWULF�VROLG�VWDWH�GHYLFHV�QRW�RWKHUZLVH�SURYLGHG�IRU�
x� +��%��WUDQVPLVVLRQ�
x� +��+��EURDGFDVW�FRPPXQLFDWLRQ�
x� +��-��PXOWLSOH[�FRPPXQLFDWLRQ�
x� +��.��VHFUHW�FRPPXQLFDWLRQ��MDPPLQJ�RI�FRPPXQLFDWLRQ�
x� +��/��WUDQVPLVVLRQ�RI�GLJLWDO�LQIRUPDWLRQ��H�J��WHOHJUDSKLF�FRPPXQLFDWLRQ�
x� +��0��WHOHSKRQLF�FRPPXQLFDWLRQ�
x� +��1��SLFWRULDO�FRPPXQLFDWLRQ��H�J��WHOHYLVLRQ�
x� +��4��VHOHFWLQJ�
x� +��5��ORXGVSHDNHUV��PLFURSKRQHV��JUDPRSKRQH�SLFN�XSV�RU�OLNH�DFRXVWLF�

HOHFWURPHFKDQLFDO�WUDQVGXFHUV��GHDI�DLG�VHWV��SXEOLF�DGGUHVV�V\VWHPV�
x� +��6��VWHUHRSKRQLF�V\VWHPV�

�
,QWHUSUHWDWLRQ��7KLV�LQGLFDWRU�FRPSOHPHQWV�LQGLFDWRU�����RQ�EXVLQHVV�5	'�LQ�WKDW�SDWHQWLQJ�
FDSWXUHV�QHZ�NQRZOHGJH�FUHDWHG�DQ\ZKHUH�ZLWKLQ�D�ILUP�DQG�QRW�MXVW�ZLWKLQ�D�IRUPDO�5	'�
ODERUDWRU\��7KH�LQGLFDWRU�DOVR�PHDVXUHV�VSHFLDOLVDWLRQ�RI�NQRZOHGJH�FUHDWLRQ�LQ�IDVW�JURZLQJ�
WHFKQRORJLHV��
��
�����$�(32�SDWHQW�DSSOLFDWLRQV��SHU�PLOOLRQ�SRSXODWLRQ��
�
'HILQLWLRQ��7KH�LQGLFDWRU�LV�GHILQHG�DV�WKH�QXPEHU�RI�DOO�SDWHQW�DSSOLFDWLRQV�DW�WKH�(32�SHU�
PLOOLRQ�SRSXODWLRQ��7KH�QDWLRQDO��DQG�UHJLRQDO��GLVWULEXWLRQ�RI�WKH�SDWHQW�DSSOLFDWLRQV�LV�
DVVLJQHG�DFFRUGLQJ�WR�WKH�DGGUHVV�RI�WKH�LQYHQWRU��7KLV�LQGLFDWRU�LV�XVHG�IRU�WKH�&DQGLGDWH�
FRXQWULHV�DV�DQ�DOWHUQDWLYH�IRU�LQGLFDWRU�������DV�WKH�QXPEHUV�IRU�KLJK�WHFKQRORJ\�(32�SDWHQW�
DSSOLFDWLRQV�DUH�WRR�VPDOO��
�
,QWHUSUHWDWLRQ��7KLV�LQGLFDWRU�FRPSOHPHQWV�LQGLFDWRU�����RQ�EXVLQHVV�5	'�LQ�WKDW�SDWHQWLQJ�
FDSWXUHV�QHZ�NQRZOHGJH�FUHDWHG�DQ\ZKHUH�ZLWKLQ�D�ILUP�DQG�QRW�MXVW�ZLWKLQ�D�IRUPDO�5	'�
ODERUDWRU\��
�
�
������86372�KLJK�WHFK�SDWHQW�DSSOLFDWLRQV�SHU�PLOOLRQ�SRSXODWLRQ�
�
'HILQLWLRQ��7KH�LQGLFDWRU�LV�GHILQHG�DV�WKH�QXPEHU�RI�SDWHQW�DSSOLFDWLRQV�DW�WKH�86�3DWHQW�DQG�
7UDGH�0DUN�2IILFH��86372��LQ�KLJK�WHFKQRORJ\�SDWHQW�FODVVHV��SHU�PLOOLRQ�SRSXODWLRQ��7KH�
KLJK�WHFKQRORJ\�SDWHQW�FODVVHV�DUH�WKH�VDPH�DV�WKRVH�IRU�LQGLFDWRU��������
�
,QWHUSUHWDWLRQ��,QGLFDWRU�������RQ�(32�SDWHQW�DSSOLFDWLRQV�IDYRXUV�(XURSHDQ�YHUVXV�$PHULFDQ�
DQG�-DSDQHVH�ILUPV��7KH�SUHVHQW�LQGLFDWRU�SURYLGHV�WKH�HTXLYDOHQW�IRU�$PHULFDQ�ILUPV�DQG�
PHDVXUHV�86�SDWHQWLQJ�DFWLYLW\�E\�(XURSHDQ�LQYHQWRUV��
�
����60(V�LQQRYDWLQJ�LQ�KRXVH����RI�PDQXIDFWXULQJ�60(V��
�
'HILQLWLRQ��,QQRYDWLYH�PDQXIDFWXULQJ�ILUPV�DUH�GHILQHG�DV�WKRVH�ZKR�LQWURGXFHG�QHZ�SURGXFWV�
RU�SURFHVVHV�HLWKHU��
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���,Q�KRXVH�RU�
���,Q�FRPELQDWLRQ�ZLWK�RWKHU�ILUPV�
�
1RWH��7KLV�LQGLFDWRU�GRHV�QRW�LQFOXGH�QHZ�SURGXFWV�RU�SURFHVVHV�GHYHORSHG�E\�RWKHU�ILUPV�
�RSWLRQ���LQ�WKH�&,6�TXHVWLRQQDLUHV��FRPSDUH�TXHVWLRQ���LQ�WKH�&,6���TXHVWLRQQDLUH�DQG�
TXHVWLRQ�����LQ�WKH�&,6���TXHVWLRQQDLUH���2QO\�60(V�ZLWK��������HPSOR\HHV�DUH�WDNHQ�LQWR�
DFFRXQW�LQ�&,6����6PDOO�DQG�PHGLXP�VL]HG�HQWHUSULVHV��60(V��DUH�FKDUDFWHULVHG�DV�WKRVH�
HQWHUSULVHV�ZLWK��������HPSOR\HHV���
�
,QWHUSUHWDWLRQ��7KH�&,6�GHILQHV�LQQRYDWLYH�PDQXIDFWXULQJ�ILUPV�TXLWH�EURDGO\�DV�WKRVH�ZKR�
LQWURGXFHG�QHZ�SURGXFWV�RU�SURFHVVHV�GHYHORSHG�E\����RWKHU�ILUPV�����LQ�KRXVH��RU����LQ�
FRPELQDWLRQ�ZLWK�RWKHU�ILUPV��7KH�SUHVHQW�LQGLFDWRU�LV�PRUH�IRFXVHG�LQ�WZR�UHVSHFWV��,W�LV�
OLPLWHG�WR�60(V�EHFDXVH�DOPRVW�DOO�ODUJH�ILUPV�LQQRYDWH�DQG�EHFDXVH�FRXQWULHV�ZLWK�DQ�
LQGXVWULDO�VWUXFWXUH�ZHLJKWHG�WR�ODUJHU�ILUPV�ZRXOG�WHQG�WR�GR�EHWWHU��$QG�LW�LV�OLPLWHG�WR�ILUPV�
ZLWK�LQ�KRXVH�LQQRYDWLYH�DFWLYLWLHV�WKDW�HLWKHU�GHYHORS�SURGXFW�RU�SURFHVV�LQQRYDWLRQV�
WKHPVHOYHV�RU�LQ�FRPELQDWLRQ�ZLWK�RWKHU�ILUPV��
��
����0DQXIDFWXULQJ�60(V�LQYROYHG�LQ�LQQRYDWLRQ�FR�RSHUDWLRQ�
�
'HILQLWLRQ��7KH�LQGLFDWRU�LV�WKH�SHUFHQWDJH�RI�DOO�PDQXIDFWXULQJ�60(V��LQFOXGLQJ�QRQ�
LQQRYDWRUV��ZLWK����RU�PRUH�HPSOR\HHV�WKDW�KDG�DQ\�FR�RSHUDWLRQ�DJUHHPHQWV�RQ�LQQRYDWLRQ�
DFWLYLWLHV�ZLWK�RWKHU�HQWHUSULVHV�RU�LQVWLWXWLRQV�LQ�WKH�WKUHH�\HDUV�EHIRUH�WKH�VXUYH\��FRPSDUH�
TXHVWLRQ����LQ�WKH�&,6���TXHVWLRQQDLUH�DQG�TXHVWLRQ�����LQ�WKH�&,6���TXHVWLRQQDLUH����
�
,QWHUSUHWDWLRQ��&RPSOH[�LQQRYDWLRQV��SDUWLFXODUO\�LQ�,&7��RIWHQ�GHSHQG�RQ�WKH�DELOLW\�WR�GUDZ�
RQ�GLYHUVH�VRXUFHV�RI�LQIRUPDWLRQ�DQG�NQRZOHGJH��RU�WR�FROODERUDWH�RQ�WKH�GHYHORSPHQW�RI�DQ�
LQQRYDWLRQ��7KLV�LQGLFDWRU�PHDVXUHV�WKH�IORZ�RI�NQRZOHGJH�EHWZHHQ�SXEOLF�UHVHDUFK�
LQVWLWXWLRQV�DQG�ILUPV�DQG�EHWZHHQ�ILUPV�DQG�RWKHU�ILUPV��7KH�LQGLFDWRU�LV�OLPLWHG�WR�60(V�
EHFDXVH�DOPRVW�DOO�ODUJH�ILUPV�DUH�LQYROYHG�LQ�LQQRYDWLRQ�FR�RSHUDWLRQ��7KLV�LQGLFDWRU�DOVR�
FDSWXUHV�WHFKQRORJ\�EDVHG�VPDOO�PDQXIDFWXULQJ�ILUPV��VLQFH�PRVW�DUH�LQYROYHG�LQ�FR�RSHUDWLYH�
SURMHFWV��+RZHYHU��WKH�LQGLFDWRU�ZLOO�PLVV�KLJK�WHFKQRORJ\�ILUPV�ZLWK�QR�SURGXFW�VDOHV��VXFK�
DV�PDQ\�ELRWHFKQRORJ\�ILUPV��EHFDXVH�WKHVH�ILUPV�DUH�DVVLJQHG�WR�WKH�VHUYLFH�VHFWRU��
��
����,QQRYDWLRQ�H[SHQGLWXUHV����RI�DOO�WXUQRYHU�LQ�PDQXIDFWXULQJ��
�
'HILQLWLRQ��7KLV�LQGLFDWRU�LQFOXGHV�DOO�PDQXIDFWXULQJ�ILUPV�ZLWK����RU�PRUH�HPSOR\HHV��
,QQRYDWLRQ�H[SHQGLWXUHV�LQFOXGHV�WKH�IXOO�UDQJH�RI�LQQRYDWLRQ�DFWLYLWLHV��LQ�KRXVH�5	'��
H[WUDPXUDO�5	'��PDFKLQHU\�DQG�HTXLSPHQW�OLQNHG�WR�SURGXFW�DQG�SURFHVV�LQQRYDWLRQ��
VSHQGLQJ�WR�DFTXLUH�SDWHQWV�DQG�OLFHQVHV��LQGXVWULDO�GHVLJQ��WUDLQLQJ��DQG�WKH�PDUNHWLQJ�RI�
LQQRYDWLRQV��7RWDO�LQQRYDWLRQ�H[SHQGLWXUH�E\�DOO�ILUPV�LQ�HDFK�FRXQWU\�LV�GLYLGHG�E\�WRWDO�
WXUQRYHU��7KLV�LQFOXGHV�ILUPV�WKDW�GR�QRW�LQQRYDWH��ZKRVH�LQQRYDWLRQ�H[SHQGLWXUHV�DUH�]HUR�E\�
GHILQLWLRQ��FRPSDUH�TXHVWLRQ���LQ�WKH�&,6���TXHVWLRQQDLUH�DQG�TXHVWLRQ�����LQ�WKH�&,6���
TXHVWLRQQDLUH����
�
,QWHUSUHWDWLRQ��6HYHUDO�RI�WKH�FRPSRQHQWV�RI�LQQRYDWLRQ�H[SHQGLWXUH��VXFK�DV�LQYHVWPHQW�LQ�
HTXLSPHQW�DQG�PDFKLQHU\�DQG�WKH�DFTXLVLWLRQ�RI�SDWHQWV�DQG�OLFHQVHV��PHDVXUH�WKH�GLIIXVLRQ�RI�
QHZ�SURGXFWLRQ�WHFKQRORJ\�DQG�LGHDV��2YHUDOO��WKH�LQGLFDWRU�PHDVXUHV�WRWDO�H[SHQGLWXUHV�RQ�
PDQ\�GLIIHUHQW�DFWLYLWLHV�RI�UHOHYDQFH�WR�LQQRYDWLRQ��7KH�LQGLFDWRU�SDUWO\�RYHUODSV�ZLWK�
LQGLFDWRU�����RQ�5	'�H[SHQGLWXUHV��$�EHWWHU�YHUVLRQ�ZRXOG�H[FOXGH�5	'��EXW�FRQFHUQV�RYHU�
GDWD�UHOLDELOLW\�KDYH�SUHYHQWHG�WKLV�RSWLRQ��
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�
����+LJK�WHFK�YHQWXUH�FDSLWDO�LQYHVWPHQW��Å�RI�*'3��
�
'HILQLWLRQ��7KH�SHUFHQWDJH�RI�*'3�GXH�WR�YHQWXUH�FDSLWDO�LQ�KLJK�WHFKQRORJ\�ILUPV�DFWLYH�LQ�
WKH�IROORZLQJ�VHFWRUV��FRPSXWHU�UHODWHG�ILHOGV��HOHFWURQLFV��ELRWHFKQRORJ\��PHGLFDO�KHDOWK��
LQGXVWULDO�DXWRPDWLRQ��ILQDQFLDO�VHUYLFHV��9HQWXUH�FDSLWDO�LV�WKH�VXP�RI�HDUO\�VWDJH�FDSLWDO�
�VHHG�DQG�VWDUW�XS��SOXV�H[SDQVLRQ�FDSLWDO��
�
7KH�GDWD�IRU�WKLV�LQGLFDWRU�ZHUH�WDNHQ�IURP�(9&$¶V�³0LG�<HDU�6XUYH\�RI�3DQ�(XURSHDQ�
3ULYDWH�(TXLW\�	�9HQWXUH�$FWLYLW\´��0RUH�UHFHQW�GDWD�IRU�KLJK�WHFK�YHQWXUH�LQYHVWPHQWV�
LQFOXGLQJ�UHSODFHPHQW�DQG�EX\RXW�FDSLWDO�DUH�DYDLODEOH�LQ�(9&$¶V�³<HDUERRN��$QQXDO�6XUYH\�
RI�3DQ�(XURSHDQ�3ULYDWH�(TXLW\�	�9HQWXUH�&DSLWDO�$FWLYLW\´��7KH�<HDUERRN�KRZHYHU�GRHV�
QRW�SURYLGH�GLVDJJUHJDWHG�GDWD�WR�FDOFXODWH�KLJK�WHFK�YHQWXUH�FDSLWDO�LQYHVWPHQWV�DFFRUGLQJ�WR�
WKH�(,6�GHILQLWLRQ�DQG�WKHVH�GDWD�KDYH�WKXV�QRW�EHHQ�XVHG��
�
,QWHUSUHWDWLRQ��2QH�RI�WKH�PDLQ�EDUULHUV�WR�LQQRYDWLRQ�LV�WKH�DELOLW\�RI�QHZ�WHFKQRORJ\�EDVHG�
ILUPV�WR�UDLVH�DGHTXDWH�IXQGLQJ��7KLV�LQGLFDWRU�PHDVXUHV�WKH�VXSSO\�RI�SULYDWH�YHQWXUH�FDSLWDO�
WR�WKHVH�ILUPV��7KH�WRWDO�VXSSO\�RI�FDSLWDO�ZLOO�EH�KLJKHU�EHFDXVH�RI�EDQN�DQG�SULYDWH�
SODFHPHQW�ILQDQFLQJ��7KH�PDLQ�GLVDGYDQWDJH�LV�WKDW�WKHUH�DUH�PDQ\�DOWHUQDWLYH�PHWKRGV�RI�
ILQDQFLQJ�QHZ�WHFKQRORJ\�EDVHG�VWDUW�XS�ILUPV�WKDW�DUH�QRW�FRYHUHG�E\�WKLV�LQGLFDWRU��)LUPV�
FDQ�DOVR�JR�DEURDG�WR�UDLVH�YHQWXUH�FDSLWDO��$Q�DGGLWLRQDO�FRQFHUQ�LV�WKH�ODFN�RI�LQIRUPDWLRQ�RQ�
WKH�DFFXUDF\�RI�WKH�YHQWXUH�FDSLWDO�GDWD��
��
����1HZ�FDSLWDO�UDLVHG�RQ�VWRFN�PDUNHWV����RI�*'3��
�
'HILQLWLRQ��7KLV�LQGLFDWRU�LV�WKH�DPRXQW�RI�QHZ�FDSLWDO�UDLVHG�E\�GRPHVWLF�ILUPV�RQ�GRPHVWLF�
VWRFN�PDUNHWV�DV�D�SHUFHQWDJH�RI�*'3��,W�H[FOXGHV�LQYHVWPHQW�IXQGV�DQG�XQLW�WUXVWV��$QG��LQ�
RUGHU�WR�IRFXV�WKH�LQGLFDWRU�RQ�QHZ�LQQRYDWLYH�ILUPV��WKH�LQGLFDWRU�H[FOXGHV�FDSLWDO�UDLVHG�E\�
H[LVWLQJ�ILUPV�RQ�WKH�PDLQ�VWRFN�H[FKDQJHV��7KUHH�W\SHV�RI�QHZ�FDSLWDO�DUH�LQFOXGHG��

x� FDSLWDO�UDLVHG�E\�QHZO\�DGPLWWHG�ILUPV�WR�WKH�PDLQ�VWRFN�H[FKDQJHV�
x� FDSLWDO�UDLVHG�RQ�SDUDOOHO�PDUNHWV�E\�DOUHDG\�OLVWHG�ILUPV�
x� FDSLWDO�UDLVHG�RQ�SDUDOOHO�PDUNHWV�E\�QHZO\�DGPLWWHG�ILUPV��

�
7KH�IRFXV�RQ�QHZ�FDSLWDO�WKDW�LV�SUREDEO\�UDLVHG�E\�LQQRYDWLYH�ILUPV�LQ�KLJK�WHFKQRORJ\�
VHFWRUV�GLIIHUHQWLDWHV�WKLV�LQGLFDWRU�IURP�WKH�6WUXFWXUDO�LQGLFDWRU�³&DSLWDO�UDLVHG�RQ�VWRFN�
PDUNHWV´��ZKLFK�LQFOXGHV�DOO�FDSLWDO�UDLVHG�RQ�VWRFN�PDUNHWV��LQFOXGLQJ�FDSLWDO�UDLVHG�RQ�WKH�
PDLQ�PDUNHWV��3DUDOOHO�VWRFN�H[FKDQJHV�IRFXV�RQ�KLJK�WHFKQRORJ\�VHFWRUV��
�
,QWHUSUHWDWLRQ��1HZ�FDSLWDO�LV�D�PDMRU�VRXUFH�RI�LQYHVWPHQW�IRU�PDQ\�ILUPV��EXW�SDUWLFXODUO\�
IRU�IDVW�JURZLQJ�ILUPV�LQ�KLJK�WHFKQRORJ\�VHFWRUV��7KH�LQGLFDWRU�LV�VWURQJO\�LQIOXHQFHG�E\�
YRODWLOLW\�LQ�FDSLWDO�PDUNHWV��LW�LQFOXGHV�VWRFNV�WKDW�KDYH�OLWWOH�WR�GR�ZLWK�WHFKQRORJ\��)LUPV�
UDLVLQJ�FDSLWDO�LQ�IRUHLJQ�PDUNHWV�ZLOO�GLVWRUW�WKH�UHVXOWV��
��
����µ1HZ�WR�PDUNHW¶�SURGXFWV����RI�VDOHV�E\�PDQXIDFWXULQJ�ILUPV��
�
'HILQLWLRQ��7KH�DPRXQW�RI�SURGXFW�VDOHV��RU�WRWDO�WXUQRYHU���E\�PDQXIDFWXULQJ�ILUPV�ZLWK�PRUH�
WKDQ����HPSOR\HHV��IURP�LQQRYDWLRQV�WKDW�DUH�QHZ�WR�WKH�ILUP
V�PDUNHW��7KHVH�DUH�OLPLWHG�WR�
SURGXFWV�WKDW�DUH�ERWK�QHZ�WR�WKH�ILUP�LWVHOI�DQG�QHZ�WR�WKH�ILUP
V�PDUNHW���FRPSDUH�TXHVWLRQ���
LQ�WKH�&,6���TXHVWLRQQDLUH�DQG�TXHVWLRQ�����LQ�WKH�&,6���TXHVWLRQQDLUH����
�
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,QWHUSUHWDWLRQ��7KLV�LV�D�GLUHFW�RXWSXW�PHDVXUH�RI�LQQRYDWLRQ�WKDW�LV�QRW�GLVWRUWHG�E\�PDUNHW�
VSHFXODWLRQ��DV�ZRXOG�WKH�PDUNHW�YDOXH�RI�D�ILUP���7KH�SURGXFW�PXVW�EH�QHZ�WR�WKH�ILUP��ZKLFK�
LQ�PDQ\�FDVHV�ZLOO�DOVR�LQFOXGH�LQQRYDWLRQV�WKDW�DUH�ZRUOG�ILUVWV��7KH�PDLQ�GLVDGYDQWDJH�LV�
WKDW�WKHUH�LV�VRPH�DPELJXLW\�LQ�ZKDW�FRQVWLWXWHV�D�µQHZ�WR�PDUNHW¶�LQQRYDWLRQ��6PDOOHU�ILUPV�
RU�ILUPV�IURP�OHVV�GHYHORSHG�FRXQWULHV�FRXOG�EH�PRUH�OLNHO\�WR�LQFOXGH�LQQRYDWLRQV�WKDW�KDYH�
DOUHDG\�EHHQ�LQWURGXFHG�RQWR�WKH�PDUNHW�HOVHZKHUH��
��
����+RPH�LQWHUQHW�DFFHVV����RI�DOO�KRXVHKROGV��
�
'HILQLWLRQ��3HUFHQWDJH�RI�KRXVHKROGV�ZKR�KDYH�LQWHUQHW�DFFHVV�DW�KRPH��$OO�IRUPV�RI�XVH�DUH�
LQFOXGHG��3RSXODWLRQ�FRQVLGHUHG�LV�HTXDO�WR�RU�RYHU����\HDUV�ROG��7KLV�LQGLFDWRU�LV�LGHQWLFDO�WR�
6WUXFWXUDO�LQGLFDWRU������/HYHO�RI�LQWHUQHW�DFFHVV��
�
,QWHUSUHWDWLRQ��,QWHUQHW�XVH�E\�WKH�GRPHVWLF�SRSXODWLRQ�LV�D�PHDVXUH�RI�WKH�DELOLW\�WR�DFFHVV�DQ�
HQRUPRXV�ZHDOWK�RI�GDWD�RQ�OLQH��LQFOXGLQJ�EXVLQHVV�WR�FRQVXPHU�H�FRPPHUFH�DQG�
JRYHUQPHQW�WR�FLWL]HQ�RQOLQH�VHUYLFHV��,Q�WKH�IXWXUH��PXFK�PRUH�VRSKLVWLFDWHG�PHDVXUHV�RI�
LQWHUQHW�XVH�ZLOO�EH�QHHGHG��%HWWHU�GDWD�LV�QHHGHG�RQ�ZKDW�WKH�LQWHUQHW�LV�XVHG�IRU�DQG�LI�WKH�
SRSXODWLRQ�LV�DZDUH�RI�VHYHUDO�HIILFLHQF\�HQKDQFLQJ�XVHV��
��
�
���$�,QWHUQHW�DFFHVV����RI��SRSXODWLRQ��
�
'HILQLWLRQ��3HUFHQWDJH�RI�SRSXODWLRQ�ZLWK�DQ\�IRUP�RI�LQWHUQHW�DFFHVV��$OO�IRUPV�RI�XVH�DUH�
LQFOXGHG��3RSXODWLRQ�FRQVLGHUHG�LV�HTXDO�WR�RU�RYHU����\HDUV�ROG��7KLV�LQGLFDWRU�LV�XVHG�IRU�WKH�
&DQGLGDWH�FRXQWULHV�DV�DQ�DOWHUQDWLYH�IRU�LQGLFDWRU�����GXH�WR�EHWWHU�GDWD�DYDLODELOLW\��
�
,QWHUSUHWDWLRQ��,QWHUQHW�XVH�E\�WKH�GRPHVWLF�SRSXODWLRQ�LV�D�PHDVXUH�RI�WKH�DELOLW\�WR�DFFHVV�DQ�
HQRUPRXV�ZHDOWK�RI�GDWD�RQ�OLQH��LQFOXGLQJ�EXVLQHVV�WR�FRQVXPHU�H�FRPPHUFH�DQG�
JRYHUQPHQW�WR�FLWL]HQ�RQOLQH�VHUYLFHV��,Q�WKH�IXWXUH��PXFK�PRUH�VRSKLVWLFDWHG�PHDVXUHV�RI�
LQWHUQHW�XVH�ZLOO�EH�QHHGHG��%HWWHU�GDWD�LV�QHHGHG�RQ�ZKDW�WKH�LQWHUQHW�LV�XVHG�IRU�DQG�LI�WKH�
SRSXODWLRQ�LV�DZDUH�RI�VHYHUDO�HIILFLHQF\�HQKDQFLQJ�XVHV��
��
����,&7�H[SHQGLWXUHV����RI�*'3��
�
'HILQLWLRQ��7KLV�LQGLFDWRU�PHDVXUHV�WRWDO�H[SHQGLWXUHV�RQ�,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ�
7HFKQRORJ\��,&7��DV�D�SHUFHQWDJH�RI�*'3��,&7�LQFOXGHV�RIILFH�PDFKLQHV��GDWD�SURFHVVLQJ�
HTXLSPHQW��GDWD�FRPPXQLFDWLRQ�HTXLSPHQW��DQG�WHOHFRPPXQLFDWLRQV�HTXLSPHQW��SOXV�UHODWHG�
VRIWZDUH�DQG�WHOHFRP�VHUYLFHV��7KLV�LQGLFDWRU�LV�LGHQWLFDO�WR�6WUXFWXUDO�LQGLFDWRU������
�
,QWHUSUHWDWLRQ��,&7�LV�D�IXQGDPHQWDO�IHDWXUH�RI�NQRZOHGJH�EDVHG�HFRQRPLHV�DQG�WKH�GULYHU�RI�
FXUUHQW�DQG�IXWXUH�SURGXFWLYLW\�LPSURYHPHQWV��$Q�LQGLFDWRU�IRU�,&7�LQYHVWPHQW�LV�FUXFLDO�IRU�
FDSWXULQJ�LQQRYDWLRQ�LQ�NQRZOHGJH�EDVHG�HFRQRPLHV��SDUWLFXODUO\�GXH�WR�WKH�GLIIXVLRQ�RI�QHZ�
,7�HTXLSPHQW��VHUYLFHV��DQG�VRIWZDUH��2QH�GLVDGYDQWDJH�RI�WKLV�LQGLFDWRU�LV�WKDW�LW�LV�XOWLPDWHO\�
REWDLQHG�IURP�SULYDWH�VRXUFHV��,'&���ZLWK�D�ODFN�RI�JRRG�LQIRUPDWLRQ�RQ�WKH�UHOLDELOLW\�RI�WKH�
GDWD��$QRWKHU�GLVDGYDQWDJH�LV�WKDW�VRPH�H[SHQGLWXUHV�DUH�IRU�ILQDO�FRQVXPSWLRQ�DQG�PD\�KDYH�
IHZ�SURGXFWLYLW\�RU�LQQRYDWLRQ�EHQHILWV��,W�ZRXOG�EH�SUHIHUDEOH�WR�KDYH�GDWD�RQ�,&7�
LQYHVWPHQW�UDWKHU�WKDQ�,&7�H[SHQGLWXUH��EXW�UHOLDEOH�LQYHVWPHQW�GDWD�DUH�QRW�\HW�DYDLODEOH��
��
�
�
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� ���

����3HUFHQW�RI�PDQXIDFWXULQJ�YDOXH�DGGHG�IURP�KLJK�WHFKQRORJ\�
�
'HILQLWLRQ��7KH�SHUFHQWDJH�RI�WRWDO�YDOXH�DGGHG�LQ�PDQXIDFWXULQJ�LQ�IRXU�KLJK�WHFKQRORJ\�
LQGXVWULHV��SKDUPDFHXWLFDOV��1$&(��������RIILFH�HTXLSPHQW��1$&(������WHOHFRPPXQLFDWLRQV�
DQG�UHODWHG�HTXLSPHQW��1$&(������DQG�DHURVSDFH��1$&(��������
�
,QWHUSUHWDWLRQ��9DOXH�DGGHG�LV�WKH�EHVW�PHDVXUH�RI�PDQXIDFWXULQJ�RXWSXW��ZKHUHDV�RWKHU�
LQGLFDWRUV�VXFK�DV�WRWDO�SURGXFWLRQ�FDQ�EH�ELDVHG�E\�µVFUHZGULYHU¶�SODQWV�ZLWK�OLWWOH�YDOXH�
DGGHG��7KH�UHTXLUHPHQW�IRU�JRRG�GDWD�RQ�YDOXH�DGGHG�FUHDWHV�D�ODJ�RI�WZR�RU�PRUH�\HDUV�
ORQJHU�WKDQ�IRU�*'3�DQG�RWKHU�HFRQRPLF�GDWD��7KH�PDLQ�GLVDGYDQWDJH�RI�WKH�PDLQ�LQGLFDWRU�LV�
WKDW�D�KROORZLQJ�RXW�RI�PDQXIDFWXULQJ��DV�LQ�WKH�8.��FDQ�OHDG�WR�UHODWLYHO\�JRRG�UHVXOWV��LI�ORZ�
DQG�PHGLXP�WHFKQRORJ\�LQGXVWULHV�QR�ORQJHU�VXUYLYH��
��
���$�6WRFN�RI�LQZDUG�)',����RI�*'3��
�
'HILQLWLRQ��7KH�LQGLFDWRU�LV�GHILQHG�DV�WKH�VWRFN�LQ�LQZDUG�)RUHLJQ�'LUHFW�,QYHVWPHQW��)',��DV�
D�SHUFHQWDJH�RI�*'3��81&7$'�GHILQHV�)',�³DV�DQ�LQYHVWPHQW�LQYROYLQJ�D�ORQJ�WHUP�
UHODWLRQVKLS�DQG�UHIOHFWLQJ�D�ODVWLQJ�LQWHUHVW�DQG�FRQWURO�E\�D�UHVLGHQW�HQWLW\�LQ�RQH�HFRQRP\�
�IRUHLJQ�GLUHFW�LQYHVWRU�RU�SDUHQW�HQWHUSULVH��LQ�DQ�HQWHUSULVH�UHVLGHQW�LQ�DQ�HFRQRP\�RWKHU�
WKDQ�WKDW�RI�WKH�IRUHLJQ�GLUHFW�LQYHVWRU��)',�HQWHUSULVH�RU�DIILOLDWH�HQWHUSULVH�RU�IRUHLJQ�
DIILOLDWH���)',�LPSOLHV�WKDW�WKH�LQYHVWRU�H[HUWV�D�VLJQLILFDQW�GHJUHH�RI�LQIOXHQFH�RQ�WKH�
PDQDJHPHQW�RI�WKH�HQWHUSULVH�UHVLGHQW�LQ�WKH�RWKHU�HFRQRP\��6XFK�LQYHVWPHQW�LQYROYHV�ERWK�
WKH�LQLWLDO�WUDQVDFWLRQ�EHWZHHQ�WKH�WZR�HQWLWLHV�DQG�DOO�VXEVHTXHQW�WUDQVDFWLRQV�EHWZHHQ�WKHP�
DQG�DPRQJ�IRUHLJQ�DIILOLDWHV��ERWK�LQFRUSRUDWHG�DQG�XQLQFRUSRUDWHG�´�7KLV�LQGLFDWRU�LV�XVHG�
IRU�WKH�&DQGLGDWH�FRXQWULHV�DV�DQ�DOWHUQDWLYH�IRU�LQGLFDWRU������
�
,QWHUSUHWDWLRQ��7KH�LQIORZ�RI�)',�VWHHUV�SURGXFWLRQ�WRZDUGV�KLJKHU�YDOXH�DGGHG�JRRGV��RU�
LQFUHDVHV�SURGXFWLRQ�HIILFLHQF\��%RWK�FDQ�GHSHQG�RQ�WKH�WUDQVIHU�RI�IRUHLJQ�WHFKQRORJ\�DQG�
SURYLGH�D�SRWHQWLDO�IRU�FRQGXFWLQJ�LQGXVWULDO�UHVHDUFK�LQ�WKH�KRVW�FRXQWU\��6WRFN�GDWD�DUH�D�
EHWWHU�SUR[\�IRU�WKH�UDWH�RI�SHQHWUDWLRQ�RI�)',�DQG�DOVR�QHXWUDOL]H�ODUJH�YDULDWLRQV�LQ�DQQXDO�
LQIORZV��
�
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�
$SSHQGL[�$��&RUUHODWLRQ�PDWUL[�EHWZHHQ�WKH�(,6�LQGLFDWRUV�IRU�WKH�(8�0HPEHU�6WDWHV�
�

132 1 132 4 12 5 132 6 12 7 42 1 42 4 42 58 42 59 52 1 52 4 52 5 62 1 62 4 62 5 62 6 62 7 62 :

12 1 ;

12 4 2 5 5 4 ;

12 5 2 < := 2 > < 6 ? ? ;

12 6 2 4 >= 2 6 1 < 2 5 < 4 ;

12 7 2 5= > 2 > 6 4 ? ? 2 > 6 : ? ? 2 6 1 > ;

42 1 2 < 1 : 2 7= > ? 2 : 5 1 ? 2 6 < : 2 : 5 : ? ;

42 4 2 4 4 4 2 > > 5 ? ? 2 : : 4 ? ? 2 : : : ? ? 2 @ <= ? ? 2 > : > ? ? ;

42 58 2 1 < 1 2 > < 5 ? ? 2 7 @ : ? 2 5 : < 2 7 : 4 ? 2 > @ < ? ? 2 : : @ ? ? ;

42 5 9 2 < > 1 2 @ < 6 ? ? 2 >= 7 ? ? 2 6 > @ 2 > 4 7 ? ? 2 @ @ 6 ? ? 2 @= 4 ? ? 2 @ > 5 ? ? ;

52 1 A2 < 1 > 2 1 < 4 2 4 : 4 2 7 >= ? 2 6 4 6 2 4 : 6 2 4 = 1 2 1 1 1 2 1 = 1 ;

52 4 2 1 4 5 2 : 1 1 ? 2 > 4 4 ? ? 2 5 : @ 2 > > > ? ? 2 6 : 4 2 : 5 5 ? 2 6 < @ 2 7= 6 ? 2 7 @ : ? ;

52 5 2 1 5= 2 7 @ 7 ? 2 > < 7 ? ? 2 7 4 6 2 >= = ? ? 2 > : 4 ? ? 2 @ @ < ? 2 6 > > 2 > : = ? ? 2 6= 6 2 > @ < ? ? ;

62 1 2 5 6 6 2 > 7= ? ? 2 > 5 1 ? ? 2 5 > 4 2 := @ ? ? 2 6 > 5 2 : 7 4 ? 2 6 7 = 2 : > 7 ? ? 2 < 1 : 2 5 4 @ 2 6 : 6 ;

62 4 A2 5 7 7 2 1 7 5 2 4 < 4 A2 5 < @ A2 < 7 : 2 < 6 = A2 4 > @ A2 < 5 5 A2 < 1 = 2 < > 7 2 4 < < A2 < 4 > A2 < 7 = ;

62 5 2 < @ @ A2 6 > 7 A2 4 = = 2 < 4 < A2 4 6 7 A2 4 5 4 A2 4 = 7 A2 4 < 6 A2 5 < 7 A2 < : < A2 5 5 = A2 1 6 1 A2 5 5 @ A2 < @ 7 ;

62 6 A2 < 7 7 2 7 @ 7 ? 2 @ 7 : ? ? 2 4 1 @ 2 >= : ? ? 2 : 6 : ? 2 : 7 4 ? 2 7 4 @ ? 2 := < ? ? 2 7 4 5 ? 2 > 6 : ? ? 2 > 7 4 ? ? 2 : 1 > ? 2 4 5 6 A2 5 : > ;

62 7 A2 < 4 > 2 4 = 5 2 7 < 5 A2 4 < 6 2 1 5 7 2 6 5 = 2 5 5 1 2 <= > 2 6 < 4 A2 5 < > 2 1 7 < 2 6 5 7 2 6 4 < 2 4= < A2 4 4 7 2 5 1 > ;

62 : 2 7 1 > 2 6 1 5 2 4= < 2 1 4 4 2 := : ? A2 < 1 > 2 7 6 4 2 1 5 7 2 4 = 7 2 4 <= 2 6= 6 2 6= @ 2 6 < 7 A2 6 1 < A2 4 7 1 2 6 1 1 2 < 6 6 ;

�
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