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$UH�SXEOLFO\�IXQGHG�5	'�DQG�SULYDWHO\�IXQGHG�5	'�VXEVWLWXWHV RU�FRPSOHPHQWV"�,Q�WKH�FDVH�RI�FRPSOHPHQWDULW\��RQH�ZRXOG�DVVXPH�DQ� LQGLUHFW�SDWK�RI�VWLPXOXV� WR�SURGXFWLYLW\�RI�5	'�VXEVLGLHV�� YLD� DQ� LQGXFHPHQW� WR� SHUIRUP� SULYDWH� 5	'�� 0RVW� RI� WKH� LQYHVWLJDWLRQV� ZKLFK�LPSOLFLWO\� WHVW� WKLV� FRPSOHPHQWDULW\� DVVXPSWLRQ� EHWZHHQ� WKH� WZR�PDLQ� VRXUFHV� RI� IXQGV� IRU�UHVHDUFK� DFWLYLWLHV� DUH� SUHVHQWHG� LQ� 7DEOH� ��� 2QO\� D� VPDOO� IUDFWLRQ� RI� WKHP� LV� EDVHG� RQ�PDQXIDFWXULQJ�VHFWRUV�RU�PDFUR�HFRQRPLF�GDWD��$PRQJ�WKH�WKLUWHHQ�VWXGLHV�DW�WKH�PLFUR�OHYHO��HLJKW�VXSSRUW�WKH�FRPSOHPHQWDULW\�DVVXPSWLRQ��IRXU�UHMHFW�LW� DQG�RQH�LV�LQFRQFOXVLYH�
� 6RPH�VWXGLHV�GHILQH�WKH�GHSHQGHQW�YDULDEOH�DV�WRWDO�5	'�LQYHVWPHQW��ZLWKRXW�VXEVWUDFWLQJ�5	'�VXEVLGLHV��7KLV�PHDQV�WKDW�WKH�HVWLPDWHG�FRHIILFLHQW�DVVRFLDWHG�WR�JRYHUQPHQW�5	'�KDV�WR�EH�LQWHUSUHWHG�GLIIHUHQWO\��$VVXPH�WKDW�57 5*���53��WKHQ�WKH�LPSDFW�RI�5* RQ�57 LV�HTXDO�WR���'53���'5*������� 7KHUHIRUH��D�SRVLWLYH�FRHIILFLHQW�WKDW�LV�VPDOOHU� WKDQ�RQH�ZRXOG� UHIOHFW�DQ�HYLFWLRQ�HIIHFW�RI�5* RQ�53��DV�SUHVHQWHG E\�/HYLQ�DQG�5HLVV��������DQG�)|OVWHU�DQG�7URILPRY��������LQ�7DEOH���



�

7DEOH���7KH�5DWHV�RI�5HWXUQ��RU�RXWSXW�HODVWLFLWLHV��WR�7RWDO��3ULYDWH��DQG�*RYHUQPHQW�5	'�LQ�WKH�OLWHUDWXUH
$XWKRU�V� &RXQWU\�� SHULRG 'HSHQGHQW�YDULDEOH 5	'�YDULDEOH UU�HH 'DWD 57 53 5*
,QGXVWU\�OHYHO/HRQDUG������� 86$�� ���LQGXVWULHV��������

���LQGXVWULHV��QR�RXWOLHUV�
9�$��JURZWK��FRUUHODWLRQV 5	'�9�$� U &�6� ���
 ������


7HUOHFN\M������D��E� 86$�� ���LQGXVWULHV�������� 7)3�JURZWK�� VDOHV 5	'�9�$� U &�6� ���
 ���
 ����
*ULOLFKHV�DQG�/LFKWHQEHUJ������D�

86$�� ���LQGXVWULHV��������
�������
�������

7)3��JURZWK�� VDOHV 5	'�VDOHV U &�6� ���

���
���


���

���

���


���
����
���

/HY\�DQG�7HUOHFN\M������� 86$�� WHOHFRP�LQGXVWU\������� &REE�'RXJODV��VDOHV 5	'�VWRFNV H 7�6� ���
 ���

5HLVV������� 86$� � ��� LQGXVWULHV� � ���������'HOHWLRQ�RI���RXWOLHUV 7)3��JURZWK�� VDOHV 5	'�VDOHV U &�6� ���
 ���

)LUP�OHYHO*ULOLFKHV������D� 86$�� ����ILUPV�� �������3RROHG�GDWD&KHPLFDOV�	�SHWUROHXP0HWDOV�	�PDFKLQHU\(OHFWULF�HTXLSPHQW0RWRU�YHKLFOHV$LUFUDIW2WKHU

/DERU� SURGXFWLYLW\��JURZWK�� VDOHV JURZWK�RI�5	'�IORZV H &�6� ���
���
���
���
���
������

*ULOLFKHV������� 86$��� ����ILUPV &REE�'RXJODV����9�$� 5	'�VWRFNV��SUHPLXP��DSSURDFK H &�6� ���
 ���

/LFKWHQEHUJ�DQG�6LHJHO������� 86$�� �����ILUPV��������

�������
�������
�������
����������QR�RXWOLHUV�

7)3��JURZWK�� VDOHV 5	'�VDOHV U 7�6�&�6� ���

���

���

���

���


���

���

���

���

���


���
����
���
����
���


&URWW������� %HOJLXP��� ���ILUPV��������� /DERU� SURGXFWLYLW\� �9�$� 5	'�ODERU H 7�6�&�6� ���
 ���
 ���
&RXQWU\�OHYHO/HY\� DQG�7HUOHFN\M������� 86$�� 3ULYDWH�EXVLQHVV������� /DERU�SURGXFWLYLW\��VDOHV 5	'�VWRFNV��*RY��5	'��*RY��FRQWUDFW�5	'�

H 7�6� ���
���
 ������

&DSURQ������E� %HOJLXP��� ��������� /DERU� SURGXFWLYLW\�JURZWK�� *13 5	'�VWRFNV H 7�6� ���
 ���

/LFKWHQEHUJ������� ���FRXQWULHV�� ����

�������
/DERXU�SURGXFWLYLW\� *13/DERXU� SURGXFWLYLW\�JURZWK�� *13

5	'�*13
5	'�*13

H
U

&�6�
&�6�

���
 ���
���
 �������

���6RXUFH��9DQ�3RWWHOVEHUJKH���������9�$�� �DGGHG�YDOXH��7)3� �WRWDO�IDFWRU�SURGXFWLYLW\�� U  �UDWH�RI�UHWXUQ�WR�5	'��H  �RXWSXW�HODVWLFLW\�RI�5	'��7�6��  � WLPH� VHULHV�� &�6�� � FURVV� VHFWLRQ�� 7�6�&�6�� �SDQHO�GDWD�� 57  � WRWDO�5	'��53  �SULYDWH�5	'��5*  �JRYHUQPHQW�5	'��
�6LJQLILFDQW�DW�D�����SUREDELOLW\�WKUHVKROG�



�

&RQFHUQLQJ�WKH�WKUHH�86�PHVR�HFRQRPLF�VWXGLHV�WKH�UHVXOWV�DUH�DOVR�PLWLJDWHG��1DGLUL��������DQG� /HYLQ� DQG� 5HLVV� ������� HVWLPDWH� WKDW� SULYDWH� 5	'� DQG� JRYHUQPHQW� VXSSRUW� DUH�FRPSOHPHQWDU\�� /LFKWHQEHUJ� ������� IDLOV� WR� REWDLQ� DQ\� VLJQLILFDQW� UHODWLRQVKLS�� 7KH� WKUHH�PDFUR�HFRQRPLF� HVWLPDWHV� VXSSRUW� WKH� VWLPXODWLRQ� K\SRWKHVLV� IRU� WKH� 86�� +RZHYHU�� /HY\�������¶V� FRQWULEXWLRQ� VKRZV� WKDW� LQ� -DSDQ�� *HUPDQ\�� 6ZHGHQ� DQG� )UDQFH� WKHUH� LV� D�FRPSOHPHQWDULW\� EHWZHHQ� JRYHUQPHQW� 5	'� DQG� SULYDWH� 5	'�� ZKLOH� D� VXEVWLWXWLRQ�UHODWLRQVKLS�DSSHDUV�IRU�WKH�8.�DQG�WKH�1HWKHUODQGV�DQG�WKH�UHVXOWV�DUH�LQFRQFOXVLYH�IRU�,WDO\�DQG�6ZLW]HUODQG�
7KHVH�VWXGLHV�DUH�PRVWO\�UHODWHG�WR�WKH�86�HFRQRP\�DQG�WKH�GLYHUJHQFHV�EHWZHHQ�WKHP�DUH�WR�D�ODUJH�H[WHQW�GXH�WR�GLIIHUHQW�WLPH�SHULRGV��GDWD�VRXUFHV��RU�UHJUHVVLRQ�FKDUDFWHULVWLFV��0RVW�RI�WKH� VDPSOHV� XVHG� LQ� WKH�PLFUR�OHYHO� UHJUHVVLRQ� VWXGLHV� DUH�KLJKO\�QRQ�UDQGRP�� LQGXFLQJ� WKH�SRWHQWLDO� SUHVHQFH� RI� D� VDPSOH� VHOHFWLRQ�ELDV��)XUWKHU�� WKH� IRXUWK� WR� WKH� VHYHQWK� FROXPQV�RI�7DEOH���FOHDUO\�LQGLFDWH�WKDW�WKH�HPSLULFDO�PRGHOV�GLIIHU�PDUNHGO\�DFURVV�VWXGLHV��,Q�DGGLWLRQ��WKHUH�DUH�GLYHUJHQFHV�DPRQJ�VWXGLHV�ZLWK� UHVSHFW� WR� WKHLU�ZD\�RI�FRQWUROOLQJ�IRU�ILUP�DQG�RU�LQGXVWU\� IL[HG� HIIHFWV�� 7KHUHIRUH�� RQH� FRXOG� ZRQGHU� ZKHWKHU� WKLV� GLYHUJHQFH� DPRQJ� WKH�HFRQRPHWULF� UHVXOWV� LV� FRQVHTXHQWLDO� WR� WKH� GLYHUVLW\� RI� HPSLULFDO� PRGHOV� RU� QRW��� ,Q� WKLV�UHVSHFW��ILYH�LVVXHV�GHVHUYH�WR�EH�GLVFXVVHG�
)LUVW�� D� ODUJH� QXPEHU� RI� VWXGLHV� HVWLPDWH� DQ� DYHUDJH� HIIHFW� RI� JRYHUQPHQW� 5	'� �5*�� RQ�SULYDWH�5	'��53���UHVWULFWLQJ�WKH�SDUDPHWHU�WR�EH�LQYDULDQW�DFURVV�PDQXIDFWXULQJ�LQGXVWULHV�RU�ILUPV��7KHUH�LV��KRZHYHU��IHZ�HYLGHQFH�WKDW�WKH UHODWLRQ�EHWZHHQ�JRYHUQPHQW�DQG�SULYDWH�5	'�PD\� EH� GLIIHUHQW� IURP� RQH� LQGXVWU\� WR� WKH� RWKHU�� UHJDUGOHVV� WKH� FKDUDFWHULVWLFV� RI� HPSLULFDO�PRGHOV��1DGLUL������D��SURYLGHV�HYLGHQFH�WKDW�WKH�JURZWK�RI�SXEOLF�5	'�FDSLWDO�VWRFN�KDV�D�VWDWLVWLFDOO\�VLJQLILFDQW�SRVLWLYH�HIIHFW�RQ�WKH�SULYDWH�5	'�FDSLWDO�VWRFN�RI����PDQXIDFWXULQJ�LQGXVWULHV�� :KHQ� WKH� GDWDVHW� LV� VXEGLYLGHG� LQWR� WZR� JURXSV�� WKH� HVWLPDWHG� SULYDWH� 5	'�HODVWLFLW\� RI� JRYHUQPHQW� 5	'� VWD\V� SRVLWLYH� IRU� WKH� �� QRQGXUDEOHV� LQGXVWULHV�� ZKLOH� LW� LV�QHJDWLYH� DQG VLJQLILFDQW� IRU� WKH� �� GXUDEOHV� LQGXVWULHV�� 6KULHYHV� ������� DQG� )|OVWHU� DQG�7URILPRY��������DOVR�HVWLPDWH�D�QHJDWLYH�FRHIILFLHQW�IRU�86�ILUPV�LQ�GXUDEOHV�LQGXVWULHV�DQG�IRU�6ZHGLVK�ILUPV��UHVSHFWLYHO\�

� )RU�LQVWDQFH��/LFKWHQEHUJ��������IRFXVHV�RQO\�RQ�JRYHUQPHQW�5	'�LQ�RUGHU�WR�H[SODLQ�WKH�HYROXWLRQ�RI�SULYDWH�5	'�LQYHVWPHQWV�DFURVV����86�LQGXVWULHV��ZKLOH�6ZLW]HU���������TXLWH�DW�WKH�RSSRVLWH��DGGV���RWKHU�YDULDEOHV�



�

7DEOH���(VWLPDWHG��0DUJLQDO�,PSDFW��RU�HODVWLFLW\�� HH ��RI�3XEOLFO\�)LQDQFHG�5	'�RQ�3ULYDWH�5	'���
$XWKRU�V� &RXQWU\�� \HDUV�� VWUXFWXUH�� 6DPSOH 53W�� 4W &� RWKHU EE)LUP�OHYHO5RVHQEHUJ������� 86$��� ������ &�6� �����ILUPV � � � ����

6KULHYHV��������HH 86$��� ������ &�6� �����ILUPVPDQXIDFWXULQJQRQ�VSHF��GXUDEOHVPDWHULDOVVSHF��GXUDE��HTXLS�FRQVXPHU�JRRGV

� � � ����
����
����
�����
����
&DUPLFKDHO������� 86$��� ���������� &�6� ���WUDQVSRUW��ILUPV�ELJ�ILUPVVPDOO�ILUPV

� ����
��������

/LQN������� 86$��� ������� &�6� �����ILUPV � � � ���

/LFKWHQEHUJ������� 86$��� �������� &�6� ����ILUPV��� OHYHO ���
86$��� ��������� &�6� OHYHO ����
86$��� ������WR������ &�6� JURZWK�UDWHV ����
86$��� ������WR������ &�6� JURZWK�UDWHV ����

6FRWW �������HH 86$��� ������� &�6� ����� OLQHV� RI�EXVLQHVV � � ���

6ZLW]HU������� 86$��� ������� &�6� ����ILUPV � � � � ���
/LFKWHQEHUJ�������� 86$��� ���������� 7�6�&�6� ����ILUPV � ���
4J ����
+ROHPDQV�DQG�6OHXZDJHQ�������� HH %HOJLXP��� �������� 7�6�&�6� ���ILUPV � � � ���

$QWRQHOOL�������� HH ,WDO\��� ������� &�6� ���ILUPV � � ���

/H\GHQ�DQG�/LQN������� 86$��� ������� &�6� ����ODERUDWRULHV � ����

&URWW�������� HH %HOJLXP��� �������� 7�6�&�6� ���ILUPV � � ���

)|OVWHU�DQG�7URILPRY��������� 6ZHGHQ��� ������ ����7�6�&�6� �����JURXSV � � � ���
,QGXVWU\�OHYHO1DGLUL�������� HH 86$��� ���������� 7�6�&�6� ���LQGXVWULHV � � � ���
��GXUDEOHV ����
��QRQ�GXUDEOHV ���

/HYLQ�DQG�5HLVV��������� 86$��� ��������������� &�6� ���LQGXVWULHV � � ���

/LFKWHQEHUJ������� 86$��� ���������� 7�6�&�6� ���LQGXVWULHV�JURZWK�UDWHV� ���
0DPXQHDV�DQG�1DGLUL������� 86$�� ��������� 7�6�&�6� ���LQGXVWULHV � � ���
&RXQWU\�OHYHO/LFKWHQEHUJ�������� 86$��� ����������� 7�6� 0DFUR � ���
4J ���
/HY\�DQG�7HUOHFN\M�������� 86$��� ���������� 7�6� 3ULYDWH�%XVLQHVV � � ���

/HY\��������� ��FRXQWULHV�����������7�6�&�6� 86$ � ���
8. ����
,WDO\ ���-DSDQ ���
*HUPDQ\ ���
6ZHGHQ ���
1HWKHUODQG ����
)UDQFH ���
6ZLW]HUODQG ����� 6RXUFH��9DQ�3RWWHOVEHUJKH����������� 7�6�� �WLPH�VHULHV��&�6�� �FURVV�VHFWLRQ��7�6�&�6�� �SDQHO�GDWD�� 53  �SULYDWH�5	'�H[SHQGLWXUHV��4  �WRWDO�VDOHV��&�  LQGXVWU\�FRQFHQWUDWLRQ�UDWLR��4J  �VDOHV�WR�JRYHUQPHQW���2WKHU  �WLPH�GXPPLHV�RU�LQGXVWU\�GXPPLHV��SUR[\�RI�FRPSDQ\�GLYHUVLILFDWLRQ�� WHFKQRORJLFDO� RSSRUWXQLW\�GXPPLHV�� DQG� DSSURSULDELOLW\� FRQGLWLRQV�� �� 7KH�HVWLPDWHV� UHSRUWHG� � IRU�/HY\� ������� DUH� WDNHQ�



�

IURP�&DSURQ������D����� 7KH�HVWLPDWHV�E\�)|OVWHU�DQG�7URILPRY��������KDYH�WR�EH�LQWHUSUHWHG�DV�D�QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�JRYHUQPHQW�DQG�SULYDWH�5	'��FI��IRRWQRWH������
�6LJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�DW�D�����SUREDELOLW\�WKUHVKROG�
7KH�VHFRQG�LVVXH LV�UHODWHG�WR�WKH�G\QDPLF�SHUVSHFWLYH�RI�PRGHOV�WR�EH�HVWLPDWHG��2QO\�WKUHH�RXW� RI� WKH� QLQHWHHQ� VWXGLHV� SUHVHQWHG� LQ� 7DEOH� �� DGRSW� D� SDUWLDO� DGMXVWPHQW�PHFKDQLVP� IRU�5	'� LQYHVWPHQWV�� 2Q� D� SULRUL� JURXQGV�� WKH� LQFOXVLRQ� RI� ODJJHG� 5	'�PD\� EH� VHHQ� DV� DQ�LPSRUWDQW� GHWHUPLQDQW� RI� SUHVHQW� 5	'� LQYHVWPHQWV�� 0DQVILHOG� ������� S�� ���� QRWLFHV� WKDW�© )LUVW�LW�WDNHV�WLPH�WR�KLUH�SHRSOH�DQG�EXLOG�ODERUDWRULHV��6HFRQG��WKHUH�DUH�RIWHQ�VXEVWDQWLDO�FRVWV�LQ�H[SDQGLQJ�WRR�UDSLGO\�EHFDXVH�LW�LV�GLIILFXOW�WR�DVVLPLODWH�ODUJH�SHUFHQWDJH�LQFUHDVHV�LQ� 5	'�VWDII�� ���7KLUG�� WKH� ILUP�PD\� EH� XQFHUWDLQ� DV� WR� KRZ� ORQJ� H[SHQGLWXUHV� RI� �GHVLUHG��5	'�OHYHOV�FDQ�EH�PDLQWDLQHG�� ,W�GRHV�QRW�ZDQW� WR�EHJLQ�SURMHFWV� WKDW�ZLOO�VRRQ�KDYH�WR�EH�LQWHUUXSWHG� ª��:H�WKHUHIRUH�VWURQJO\�EHOLHYH�WKDW�WKH�EHKDYLRU�RI�SULYDWH�LQYHVWRUV�FDQ�EH�EHVW�GHVFULEHG� LQ� WHUPV�RI� D�G\QDPLF�PHFKDQLVP�� ,W� LV�ZRUWK�QRWLFLQJ� WKDW�)|OVWHU�DQG�7URILPRY�������� DW� WKH�PLFUR� OHYHO� DQG�1DGLUL� ������� IRU�'XUDEOH� LQGXVWULHV��ZKR� UHO\� RQ� D�G\QDPLF�HPSLULFDO� VSHFLILFDWLRQ�� DUH� DPRQJ WKH� IHZ� VWXGLHV� ZKLFK� HVWLPDWH� D� QHJDWLYH� HIIHFW� RI�JRYHUQPHQW�5	'�RQ�SULYDWH�5	'�LQYHVWPHQWV��6ZLW]HU��������DOVR�XVHV�D�SDUWLDO�DGMXVWPHQW�PHFKDQLVP� DQG� GRHV� QRW� HVWLPDWH� DQ\� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� JRYHUQPHQW� DQG�SULYDWH�5	'��,W�VHHPV�WKHUHIRUH�HVVHQWLDO�WR�WHVW�ZKHWKHU�DQ�DGMXVWPHQW�SURFHVV�LV�DW�ZRUN�DQG�ZKHWKHU� WKH� LQWURGXFWLRQ�RI� WKH� ODJJHG�HQGRJHQRXV�YDULDEOH DIIHFWV� WKH�DPSOLWXGH�DQG�RU� WKH�VLJQ�RI�WKH�HVWLPDWHG�LPSDFW�RI�5	'�VXEVLGLHV�RQ�SULYDWH�5	'�
7KH�WKLUG�LVVXH�FRQFHUQV�WKH�LQIOXHQFH�RI�WHFKQRORJLFDO�FRPSHWLWLRQ��LQVLGH�D�JLYHQ�LQGXVWULDO�VHFWRU��RQ�WKH�5	'�LQYHVWRUV¶�EHKDYLRU��,Q�7DEOH����)|OVWHU�DQG�7URILPRY��������LV�WKH�RQO\�VWXG\�ZKLFK�DWWHPSWV�WR�FRPSUHKHQG�WKH�UROH�RI�5	'�ULYDOU\��7KHLU�PDLQ�ILQGLQJ�LV�WKDW�WRWDO�5	'� HIIRUWV� RI� VHYHUDO� FRPSHWLQJ� ILUPV� LQ� 6ZHGHQ� WHQG� WR� GHFOLQH� ZKHQ� WKH\� UHFHLYH�VXEVLGLHV�� ,I� RQO\� RQH� ILUP� EHQHILW� IURP� VXEVLGLHV�� LWV� RZQ�5	'�DFWLYLWLHV� LQFUHDVH� EXW� WKH�WRWDO�5	'�E\�DOO�FRPSHWLQJ�ILUPV�LV�OLNHO\�WR�GHFOLQH��7KXV��LW�LV�QRW�VXUSULVLQJ�WR�HYDOXDWH D�FURZGLQJ�RXW� HIIHFW� DW� WKH� VHFWRUDO� OHYHO�� HYHQ� LI� WKH� ILUPV� ZKLFK� EHQHILW� IURP� VXEVLGLHV�LQFUHDVH�WKHLU�SULYDWH�5	'�LQYHVWPHQWV��7KH�SRWHQWLDO�SUHVHQFH�RI�VXFK�D�QHJDWLYH�LPSDFW�RI�JRYHUQPHQW�5	'�RQ�SULYDWH�5	'�DW�WKH�DJJUHJDWH��VHFWRUDO��OHYHO�DPSOLILHV�WKH�UHTXLVLWH�IRU�HPSLULFDO�VWXGLHV�DW�WKH�LQGXVWU\�OHYHO��
7KH� IRXUWK� LVVXH� LV� UHODWHG� WR� WKH� DVVXPSWLRQ�� LPSOLFLWO\� VXSSRUWHG� E\� PRVW� VWXGLHV� RQ� WKH�UHODWLRQVKLS�EHWZHHQ�5	'�VXEVLGLHV�DQG�FRPSDQ\�5	'��WKDW�WKH�OHYHO�RI�JRYHUQPHQW�VXSSRUW�LV� YLHZHG� DV DQ� H[RJHQRXV� GHWHUPLQDQW� LQ� WKH� FRPSDQ\� 5	'� H[SHQGLWXUHV� PRGHOV�� 7KH�UHOHYDQFH�RI�WKLV�DVVXPSWLRQ�LV�UDWKHU�TXHVWLRQDEOH�EHFDXVH�SXEOLF�DXWKRULWLHV�GR�FHUWDLQO\�QRW�JLYH�5	'�VXEVLGLHV� WR� UDQGRPO\�FKRVHQ�FRPSDQLHV��4XRWLQJ�/LFKWHQEHUJ���������© )HGHUDO�FRQWUDFWV�GR�QRW�GHVFHQG�XSRQ�ILUPV�OLNH�PDQQD�IURP�KHDYHQ ª�>S����@��3XEOLF�DXWKRULWLHV�PD\�EH�PRUH� LQFOLQHG� WR� VXSSRUW� ILUPV�ZKLFK�GR�5	'�DQG�ZKLFK�DOUHDG\�KDYH�JRRG� LQQRYDWLYH�



�

LGHDV��7KH�IDFW�WKDW�SULYDWH�5	'�LQWHQWLRQV�DUH�SHUKDSV�DPRQJ�WKH�PDLQ�GHWHUPLQDQWV�RI�5	'�VXEVLGLHV�PD\�H[SODLQ�WKH�SUHVHQFH�RI�D�VWDWLVWLFDO�LQWHUUHODWLRQVKLS�EHWZHHQ�SULYDWH�5	'�DQG�5	'�VXEVLGLHV�LUUHVSHFWLYH�RI�WKH�HIIHFWLYHQHVV�RI�VXEVLGLHV��7KLV�LV�ZK\�.DXNR��������DUJXHV�WKDW�� DW� WKH� ILUP� OHYHO�� WKH� DVVXPSWLRQ� DERXW� WKH� H[RJHQHLW\� RI� 5	'� VXEVLGLHV� LV� DOPRVW�FHUWDLQO\� XQDFFHSWDEOH�� 7KHUHIRUH�� HFRQRPHWULF� HVWLPDWHV� RI� WKH� LPSDFW� RI� SXEOLFO\�ILQDQFHG�5	'� RQ� FRPSDQLHV¶� SULYDWH� 5	'� LQYHVWPHQWV� DUH� OLNHO\� WR� EH� VXEMHFW� WR� VXEVWDQWLDO�VLPXOWDQHLW\� ELDV�� 7KH� VDPH� DUJXPHQW� FRXOG� KROG�� EXW� WR� D� PXFK� OHVVHU� H[WHQW�� IRU� FURVV�LQGXVWU\�VWXGLHV�LI�5	'�VXEVLGLHV�ZHUH�GLUHFWHG�PDLQO\�WRZDUGV�5	'�LQWHQVLYH�LQGXVWULHV��$W�WKH�PDFUR�OHYHO��WKH�H[RJHQHLW\�DVVXPSWLRQ�LV�PXFK�PRUH�DFFHSWDEOH�
7KH�ODVW�LVVXH�LV�WKH�RQH�LQWURGXFHG�E\�/LFKWHQEHUJ������� ZKR�SURYLGHV�HPSLULFDO�HYLGHQFH��WKURXJK�ERWK�PDFUR�DQG�PLFUR�86�GDWD��WKDW�PRVW�RI�WKH�PRGHOV�ZKLFK�HVWLPDWH�UHJUHVVLRQV�RI�SULYDWH�5	'�H[SHQGLWXUHV�RQ�IHGHUDO�5	'�IXQGLQJ�DQG�RWKHU�YDULDEOHV�JLYH�DQ�RYHUVWDWHPHQW�RI� WKH� IHGHUDO� 5	'� FRHIILFLHQW�� 7KLV� PLVVSHFLILFDWLRQ� FRXOG� EH� D� GLUHFW� LPSOLFDWLRQ� RI� WKH�IDLOXUH� WR� GLVWLQJXLVK�JRYHUQPHQW� VDOHV� IURP�RWKHU� VDOHV��7KH� HFRQRPHWULF� DQDO\VLV� VXSSRUWV�WKH�YLHZ�WKDW�© D�ODUJH�SDUW�RI�ZKDW�KDG�EHHQ�LQWHUSUHWHG�DV�WKH�HIIHFW�RI�IHGHUDO�5	'�IXQGLQJ�RQ�SULYDWHO\�IXQGHG�5	'�H[SHQGLWXUH�LV�LQ�IDFW�DWWULEXWDEOH�WR�YDULDWLRQ�LQ�WKH�JRYHUQPHQW
V�VKDUH�RI�RXWSXW ª�>S�����@��+RZHYHU��WKHVH�UHVXOWV�VKRXOG�EH�WDNHQ�FDXWLRXVO\�VLQFH�WKH\�PHDQ�WKDW�JRYHUQPHQW�SXUFKDVHV�DQG�JRYHUQPHQW�5	'�DUH�FRUUHODWHG��+HQFH��ERWK�YDULDEOHV�FRXOG�UHIOHFW�WKH�GHJUHH�RI�JRYHUQPHQW�LQWHUYHQWLRQLVP��ULVLQJ�DJDLQ�WKH�TXHVWLRQ�RI�ZKHWKHU�RU�QRW�VXFK�LQWHUYHQWLRQLVP�KDV�D�VWLPXODWLQJ�LPSDFW�RQ�SULYDWH�5	'�
,Q�D�QXWVKHOO��WKH�WZR�VRXUFHV�RI�IXQGV�IRU�5	'�PD\�EH�HLWKHU�FRPSOHPHQWDU\�RU�VXEVWLWXWDEOH��,Q� WKH� ILUVW� FDVH�5	'� VXEVLGLHV� VKRXOG�PRWLYDWH� SULYDWH�5	'�� ,Q� WKH� RSSRVLWH� FDVH� SULYDWH�ILUPV�ZRXOG�GHFUHDVH� WKHLU�RZQ�5	'�H[SHQGLWXUHV�DV�D�FRQVHTXHQFH�RI�JRYHUQPHQW�VXSSRUW�WR� WKHLU� 5	'� SURMHFWV�� 'HVSLWH� WKH� KHWHURJHQHLW\� RI� WKH� HPSLULFDO� PRGHOV� UHIHUUHG� LQ� WKH�OLWHUDWXUH��ZKLFK�PDNHV�KD]DUGRXV�DQ\�FRPSDULVRQ�H[HUFLVH��WKH�EDODQFH�VHHPV�WR�WLOW�WRZDUGV�WKH�UHFRJQLWLRQ�RI�D�FRPSOHPHQWDU\�HIIHFW�EHWZHHQ�WKH�WZR�VRXUFHV�RI�IXQGV��+RZHYHU��WKHUH�DUH�VRPH�FOXHV�WKDW�LQ�VRPH�LQGXVWULHV��RU�LQ�VRPH�FRXQWULHV��JRYHUQPHQW�5	'�LV�D�VXEVWLWXWH�IRU�SULYDWH�5	'��)XUWKHU��LW�VHHPV�WKDW�WKH�HPSLULFDO�VSHFLILFDWLRQ�PD\�DOVR�LQIOXHQFH�WKH�VLJQ�RI�WKH�SDUDPHWHU�RI�LQWHUHVW�
$� FRUUHFW� DQVZHU� WR� WKLV� GHEDWH� LV� FUXFLDO� IRU� WKH� 5	'� SROLF\� GHVLJQ�� ,Q�ZKDW� IROORZV�ZH�DWWHPSW� WR�EHWWHU�XQGHUVWDQG�WKH�LQWHUUHODWLRQV�EHWZHHQ�JRYHUQPHQW�5	'��SULYDWH�5	'��DQG�SURGXFWLYLW\� JURZWK�� 7KH� HPSLULFDO� DQDO\VHV� ZLOO� FRQFHQWUDWH� RQ� DOO� WKH� PDQXIDFWXULQJ�LQGXVWULHV�RI�VHYHQ�LQGXVWULDOL]HG�FRXQWULHV��+RPRJHQRXV�HVWLPDWHV�DFURVV�WKHVH�FRXQWULHV�ZLOO�IDFLOLWDWH� FURVV�FRXQWU\� FRPSDULVRQV� DQG� VKRXOG� WKHUHIRUH� JLYH� VRPH� FOXHV� WRZDUGV� WKH�



��

TXHVWLRQ� RI� ZKHWKHU� 5	'� VXEVLGLHV� HLWKHU� FRQWULEXWH� GLUHFWO\� WR� RXWSXW� JURZWK� DQG�RU�VWLPXODWH�SULYDWH�5	'�LQYHVWPHQWV��
:H�ILUVW� WU\� WR�HVWLPDWH� WKH�GLUHFW� LPSDFW�RI�5	'�VXEVLGLHV�RQ�SURGXFWLYLW\�JURZWK�� ,I�/HY\�������¶V�DUJXPHQW�WKDW�© ZH�FDQQRW�DQVZHU�WKH�TXHVWLRQ�RI�ZKDW�ZRXOG�EH�SURGXFHG�ZLWKRXW�5	'�VXEVLGLHV�ZLWK�WKLV�HVWLPDWLRQ�VWUDWHJ\ ª�>S�����@�ZHUH�ULJKW��ZH�FRXOG�KDYH�VNLSSHG�WKDW�VHFWLRQ��+RZHYHU��ZH�KDYH�VRPH�UHVHUYDWLRQV�DERXW�WKH�LGHD�WKDW�JRYHUQPHQW�VXSSRUW�FDQ�EH�HPSOR\HG�DW�]HUR�FRVW��,Q�RUGHU�WR�EHQHILW�IURP�5	'�VXEVLGLHV��ILUPV�KDYH�WR�OREE\��WR�SUHSDUH�5	'� SURMHFWV�� DQG� WR� FRPSHWH� ZLWK� RWKHU� ILUPV�� $OO� WKRVH� DFWLYLWLHV� DLPHG� DW� DWWUDFWLQJ�JRYHUQPHQW VXSSRUW� DUH� DVVRFLDWHG� WR� VXEVWDQWLDO� FRVWV�� 7KHVH� FRVWV� DUH� XQGRXEWHGO\� ORZHU�WKDQ�WKH�IXOO�SULYDWH�FRVWV�IRU�WKH�VXSSRUWHG�SURMHFW�DQG�PD\�SDUWO\�H[SODLQ�ZK\�VRPH�VWXGLHV�GR� HVWLPDWH� SRVLWLYH� GLUHFW� LPSDFWV� RI� JRYHUQPHQW�5	'�RQ� RXWSXW� JURZWK�ZKLFK�DUH�PXFK�ZHDNHU�WKDQ�WKH�LPSDFW�RI�SULYDWHO\�IXQGHG�5	'��7KH�TXHVWLRQ�DERXW�WKH�SRWHQWLDO�© LQGLUHFW ª�HIIHFWLYHQHVV� RI� 5	'� VXEVLGLHV�� YLD� WKH� VWLPXODWLRQ� RI� SULYDWH� 5	'� LQYHVWPHQWV�� LV� WKHQ�WDFNOHG�
��� 620(� 1(:� (9,'(1&(� ,1 7+(� /,*+7� 2)� 7+(� ,17(*5$7('�$66(660(17�6&+(0(��
����� 7KH�LPSDFW�RI�5	'�VXEVLGLHV�RQ�WKH�SURGXFWLYLW\�JURZWK�RI�LQGXVWULHV
7KH�OHIW�KDQG�VLGH�YDULDEOH�LQ�RXU�HPSLULFDO�PRGHO�LV�WKH�WRWDO�IDFWRU�SURGXFWLYLW\�JURZWK�UDWH��7KH�ULJKW�KDQG�VLGH�YDULDEOHV�DUH�LQGXVWU\�GXPPLHV��D��M��DQG�WLPH�GXPPLHV��OW��DQG�WKH�UDWLR��RI�WKH�LQFUHPHQW�RI�WKH�WRWDO�5	'�FDSLWDO�VWRFN�WR�YDOXH�DGGHG��7KH�SDUDPHWHU�UQ LQ�HTXDWLRQ�����LV�WKH�QHW�H[FHVV�UDWH�RI�UHWXUQ�WR�WRWDO�5	'��(TXDWLRQ�����LV�VLPLODU�WR�HTXDWLRQ������ZLWK�WRWDO�5	'�GLVDJJUHJDWHG�LQWR�63 DQG 6* ZKLFK�VWDQG�IRU�WKH�SULYDWH�5	'�FDSLWDO�VWRFN�DQG�WKH�JRYHUQPHQW�5	'�FDSLWDO�VWRFN��UHVSHFWLYHO\�
7)3 674M W MM WW KQ M W
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7KH�HVWLPDWLRQ�RI�WKHVH�PRGHOV�DUH�EDVHG�RQ�EDODQFHG�SDQHOV�FRPSRVHG�RI�DERXW����LQGXVWULHV�DW���RU���,6,&�GLJLWV�LQ�VHYHQ�LQGXVWULDOL]HG�FRXQWULHV��86$��-DSDQ��&DQDGD��)UDQFH��*HUPDQ\��,WDO\��DQG�WKH�8QLWHG�.LQJGRP���$OO�WKH�YDULDEOHV�DUH�H[SUHVVHG�LQ�FRQVWDQW������86���4�LV�WKH�RXWSXW� LQGLFDWRU�SUR[LHG�E\�YDOXH�DGGHG�DQG� LV�GHIODWHG�E\�VHFWRUDO�SURGXFWLRQ�SULFH� LQGLFHV������ �����
7KH�WRWDO�IDFWRU�SURGXFWLYLW\�JURZWK��7)3*��RI�HDFK�LQGXVWU\�L DW�WLPH�W �W� ������������������LV�FRPSXWHG�DV�IROORZV�
7)3* 9 9 / / . .LW LW LW LW LW LW LW LW LW{ � � � � � �� � �OQ OQ � �OQ OQ � � � � �OQ OQ �� � ��D D ���
9��/��DQG�. DUH�UHVSHFWLYHO\�WKH�YDOXH�DGGHG��WKH QXPEHU�RI�HPSOR\HHV��DQG�WKH�IL[HG�FDSLWDO�VWRFN��D LV�WKH�VKDUH�RI�WRWDO�ODERU�FRPSHQVDWLRQV�LQ�YDOXH�DGGHG��7KHVH�YDULDEOHV�KDYH�EHHQ�FRQVWUXFWHG� IURP�GDWD�GUDZQ�RXW� IURP� WKH�2(&'�67$1�GDWDEDVH��$OO� WKH�YDULDEOHV��H[FHSW�IRU� WKH� QXPEHU� RI� HPSOR\HHV�� DUH H[SUHVVHG� LQ� FRQVWDQW� ����� 86� ��� 7KH� YDOXH� DGGHG� LV�GHIODWHG�E\�FRXQWU\� DQG� LQGXVWU\� VSHFLILF�SURGXFWLRQ�SULFHV�ZKLFK�DUH�DOVR�DYDLODEOH� LQ� WKH�2(&'�67$1� GDWDEDVH�� . LV� WKH� IL[HG� FDSLWDO� VWRFN� JHQHUDWHG� E\� WKH� SHUSHWXDO� LQYHQWRU\�PHWKRG�� 7KH� DQQXDO� IORZV� RI� IL[HG� LQYHVWPHQWV� DUH� GHIODWHG� E\� QDWLRQDO� JURVV� IL[HG� FDSLWDO�IRUPDWLRQ� GHIODWRUV� ����� ����� DV� SUHVHQWHG� LQ� WKH� 2(&'
V� 1DWLRQDO� $FFRXQW� 6XUYH\V��,QGXVWU\� DQG� FRXQWU\�VSHFLILF� GHSUHFLDWLRQ� UDWHV� FRPH� IURP� %ODGHV� �������� 7KH� DYHUDJH�DQQXDO�JURZWK�UDWH��ZKLFK�SUHFHGHV�WKH�EHQFKPDUN�\HDU��FRYHUV�WKH�SHULRG�����������
:H�KDYH�DSSOLHG�WKH�SHUSHWXDO�LQYHQWRU\�PHWKRG�WR�HVWLPDWH�67��WKH�WRWDO�5	'�FDSLWDO�VWRFN��RQ� WKH� EDVLV� RI� 5	'� LQYHVWPHQWV�� GHIODWHG� E\� WKH� *URVV� 'RPHVWLF� 3URGXFW� 3ULFH� ,QGH[������ �����RI�FRXQWULHV�DV�HVWDEOLVKHG�E\�WKH�2(&'
V�1DWLRQDO�$FFRXQW�6XUYH\V��7KH�5	'�LQYHVWPHQW�VHULHV�FRPH�IURP�WKH�2(&'�$1%(5'�GDWD�EDVH��1HDUO\�DOO�HPSLULFDO�VWXGLHV�GR�QRW�FRQVLGHU�DQ\�ODJ�DQG�PRVW�RI�WKHP�XVH�D����GHSUHFLDWLRQ�K\SRWKHVLV�RU��WR�D�OHVVHU�H[WHQW�D����WR�����GHSUHFLDWLRQ�UDWH�FRPPRQ�DFURVV�LQGXVWULHV��GHVSLWH�WKH�IDFW�WKDW�LQGXVWULHV�FDQ�EH��H[SHFWHG�WR�IDFH�ZLWK�GLIIHUHQW�5	'�GHSUHFLDWLRQ�UDWHV��&RQVHTXHQWO\��ZH�KDYH�DVVXPHG�WKDW�GLIIHUHQW� GHSUHFLDWLRQ� UDWHV� SUHYDLO� LQ� HDFK� VHFWRU�� )XUWKHU�� LQGXVWU\�VSHFLILF� ODJV� EHWZHHQ�5	'�DFWLYLWLHV�DQG�WKH�SURGXFWLYLW\�JURZWK�WKH\�FDXVH�DUH�WDNHQ�LQWR�DFFRXQW��7R�GR�WKDW��ZH�KDYH�XVHG� WKH� LQGXVWU\�VSHFLILF� ODJV�DQG�GHSUHFLDWLRQ� UDWHV� WKDW�KDYH�EHHQ�SXEOLVKHG� IRU� WKH�-DSDQHVH� LQGXVWULHV� LQ� ����� E\� WKH� -DSDQ� 6FLHQFH� DQG� 7HFKQRORJ\� $JHQF\�� 7KH� VDPH�PHWKRGRORJ\�KDV�EHHQ�XVHG�LQ�RUGHU�WR�FRPSXWH�WKH�JRYHUQPHQW�5	'�FDSLWDO�VWRFN��6*��DQG�WKH� SULYDWH� 5	'� FDSLWDO� VWRFN� �63�� IURP� WKH� VHULHV� RI� JRYHUQPHQW� 5	'� LQYHVWPHQWV� DQG�SULYDWH�5	'�LQYHVWPHQWV�UHVSHFWLYHO\� �
� FI��9DQ�3RWWHOVEHUJKH�DQG�3DQLWFK��������IRU�D�GHVFULSWLRQ�RI�WKH�HYDOXDWLRQ�SURFHGXUH�IRU�PLVVLQJ�GDWD�
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7KH� LPSDFW� RI� WRWDO� 5	'� DQG� WKH� GLIIHUHQWLDWHG� LPSDFWV� RI� SULYDWHO\�IXQGHG� DQG� SXEOLFO\�IXQGHG�5	'�RQ�WKH�JURZWK�RI�WRWDO�IDFWRU�SURGXFWLYLW\�DUH�GLVSOD\HG�LQ�7DEOH����7KH�QHW�UDWHV�RI�UHWXUQ�WR�WRWDO�5	'�UDQJH�IURP�QRQ�VLJQLILFDQW�HVWLPDWHV�IRU�WKH�8.��&DQDGD� DQG�,WDO\�WR������IRU�-DSDQ��&ROXPQV��LL� DQG��LLL� VKRZ�WKH�HVWLPDWHV�RI�WKH�UDWHV�RI�UHWXUQ�WR�SULYDWH�DQG�JRYHUQPHQW�5	'��UHVSHFWLYHO\��6XUSULVLQJO\��QHLWKHU�WKH�QHW�SULYDWH�5	'�LQWHQVLW\�QRU�WKH�QHW�JRYHUQPHQW� 5	'� LQWHQVLW\� VLJQLILFDQWO\� FRQWULEXWH� WR RXWSXW� JURZWK�� *LYHQ� WKH� H[LVWLQJ�HPSLULFDO�HYLGHQFH�RI�WKLV�W\SH�RQH�ZRXOG�KDYH�H[SHFWHG�WKH�HVWLPDWHG�UDWH�RI�UHWXUQ�WR�SULYDWH�5	'�WR�EH�KLJKHU�WKDQ��RU�DW�OHDVW�HTXLYDOHQW�WR��WKH�UDWH�RI�UHWXUQ�WR�WRWDO�5	'��7KH�HVWLPDWHV�RI� WKH� LPSDFW� RI� SULYDWH� 5	'�� DOWKRXJK� JHQHUDOO\� LQVLJQLILFDQW�� DUH� DOZD\V�KLJKHU� WKDQ� WKH�HVWLPDWHV� RI� WKH� LPSDFW� RI� JRYHUQPHQW� 5	'�� 7KHVH� LQVLJQLILFDQW� UHVXOWV� DUH� D� YHU\� ZHDN�FRQILUPDWLRQ� WKDW� WKH� FRQWULEXWLRQ� RI� SULYDWH� 5	'� WR� SURGXFWLYLW\� JURZWK� LV�PRUH� HIILFLHQW�WKDQ�JRYHUQPHQW 5	'��
7DEOH���7KH�QHW�UDWHV�RI�UHWXUQ�WR�WRWDO��SULYDWH�DQG�JRYHUQPHQW�5	'��������������

�L� �LL� �LLL� �LY�
86$�� 7RWDO�5	' �����������
QREV ���� 3ULYDWH�5	' ����������� �����������*RYHUQPHQW�5	' ����������� �����������$GMXVWHG�5� ���� ���� ���� ����&DQDGD� 7RWDO�5	' �����������QREV ���� 3ULYDWH�5	' ����������� �����������*RYHUQPHQW�5	' ������������ ������������$GMXVWHG�5� ���� ���� ���� ����*HUPDQ\� 7RWDO�5	' ������������
QREV ���� 3ULYDWH�5	' �����������
 ������������*RYHUQPHQW�5	' ������������ ������������$GMXVWHG�5� ���� ���� ���� ����)UDQFH� 7RWDO�5	' ������������
QREV ���� 3ULYDWH�5	' ����������� ������������
*RYHUQPHQW�5	' ������������ �����������$GMXVWHG�5� ���� ���� ���� ����,WDO\�� 7RWDO�5	' �����������QREV ���� 3ULYDWH�5	' ������������ ������������*RYHUQPHQW�5	' ������������ ������������$GMXVWHG�5� ���� ���� ���� ����-DSDQ� 7RWDO�5	' ������������
QREV ���� 3ULYDWH�5	' ������������ ������������
*RYHUQPHQW�5	' ����������� ������������$GMXVWHG�5� ���� ���� ���� ����8.�� 7RWDO�5	' ������������QREV ���� 3ULYDWH�5	' ������������ ������������*RYHUQPHQW�5	' ����������� �����������$GMXVWHG�5� ���� ���� ���� �������:LWKLQ� HVWLPDWHV�� LQFOXGLQJ� WLPH� GXPPLHV�� 7KH� HVWLPDWHG�PRGHOV� FRUUHVSRQG� WR� HTXDWLRQV� ���� DQG� ����� )RU� HDFK� UHJUHVVLRQV�� �� WR� ��RXWO\LQJ� REVHUYDWLRQV� KDYH� EHHQ� LGHQWLILHG� WKURXJK� D� ERXQGHG� LQIOXHQFH� SURFHGXUH�� WKHLU� SRWHQWLDO� HIIHFW� RQ� WKH� HVWLPDWHV� LV� FDQFHOOHG�WKURXJK�DQ� DSSURSULDWH�GXPP\�YDULDEOH� �FI��9DQ�3RWWHOVEHUJKH� ������� IRU�PRUH� LQIRUPDWLRQ�RQ� WKLV�SURFHGXUH���6WDQGDUG�HUURUV�EHWZHHQ�SDUHQWKHVHV��
�WKH�HVWLPDWHG�SDUDPHWHUV�DUH�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�DW�D�����SUREDELOLW\�WKUHVKROG�
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:KHQ�WKH�WZR�YDULDEOHV�DUH�LQFOXGHG�VLPXOWDQHRXVO\�LQWR�WKH�UHJUHVVLRQ�HTXDWLRQ��FROXPQ��LY�VKRZV�WKDW�WKH�SULYDWH�UDWH�RI�UHWXUQ�WR�5	'�LV�KLJK�DQG�VLJQLILFDQW�RQO\�LQ�)UDQFH�DQG�-DSDQ��ZKHUHDV�WKH�UHWXUQ�WR�JRYHUQPHQW�5	'�LV�QRQ�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR��)RU�WKH�RWKHU�ILYH�FRXQWULHV�QRQH�RI�WKH�WZR�YDULDEOHV�LV�DVVRFLDWHG�WR�D�VLJQLILFDQW�LPSDFW�RQ�RXWSXW�JURZWK�
,Q� VKRUW�� WKH� DYHUDJH� HVWLPDWHV� GR� QRW� FRQILUP� WKH� PDLQ� ILQGLQJV� ZKLFK� HPHUJH� IURP� WKH�H[LVWLQJ� OLWHUDWXUH�� ,QGHHG�� ZH� REVHUYH� WKDW� SULYDWH� 5	'� KDV� QRW� D� KLJKHU� LPSDFW� RQ�SURGXFWLYLW\�JURZWK�WKDQ�WRWDO�5	'��<HW��SXEOLFO\�IXQGHG�5	'��DV�H[SHFWHG��GRHV�QRW�VHHP�WR� FRQWULEXWH� GLUHFWO\� WR� WKH� JURZWK� RI� RXWSXW�� :K\� DUH� WKHVH� UHVXOWV� GLIIHUHQW� IURP� WKRVH�SUHVHQWHG� LQ� WKH� H[LVWLQJ� OLWHUDWXUH"�$� ILUVW� H[SODQDWLRQ�PLJKW�EH� UHODWHG� WR� WKH� IDFW� WKDW� WKH�HVWLPDWHV� SUHVHQWHG� LQ� 7DEOH� �� DUH� WKH� ILUVW� DWWHPSW�� WR� RXU� NQRZOHGJH�� WR� PHDVXUH� WKH�GLIIHUHQWLDWHG� LPSDFW�RI� WKH� WZR�VRXUFHV�RI� IXQGV�RQ� WKH�EDVLV�RI�D�FURVV�VHFWLRQ� WLPH�VHULHV�GDWDEDVH��7KH�WHPSRUDO�GLPHQVLRQ�RI�RXU�GDWDVHW�LV�D�SRWHQWLDO�VRXUFH�RI�PXOWLFROOLQHDULW\�ELDV�EHWZHHQ� WKH�JRYHUQPHQW�DQG�SULYDWH�5	'�YDULDEOHV��7KH� OLWHUDWXUH�DW� WKH� LQGXVWU\�OHYHO�KDV�H[FOXVLYHO\�IRFXVHG�RQ�FURVV�VHFWLRQ�HVWLPDWHV�DQG�LV�WKHUHIRUH�OHVV�VXEMHFW�WR�WKHVH�ELDVHV��
6HFRQG��GLVDJJUHJDWLQJ�WRWDO�5	'�LQ�LWV�WZR�PDLQ�VRXUFHV�RI�IXQGV�LV�SUREDEO\�QRW�DQ�RSWLPDO�DSSURDFK�ZKHQ�HYDOXDWLQJ�WKH�UHODWLYH�HIILFLHQF\�RI�JRYHUQPHQW�5	'��EHFDXVH�© D�GROODU�LV�D�GROODU�� LUUHVSHFWLYH�RI�VRXUFH ª��*ULOLFKHV� �������VXJJHVWV� WKDW�DW� WKH�LQGXVWU\�OHYHO�RQH�PD\�H[SHFW�VRPH�GLIIHUHQFHV�LQ�WKH�UDWHV�RI�UHWXUQ�WR�SULYDWH�DQG�JRYHUQPHQW�5	'�EHFDXVH�RI�WKH�PRUH�DFXWH�VSLOORYHUV�JHQHUDWHG�E\ JRYHUQPHQW�5	'��+RZHYHU��WKH�WRWDO�NQRZOHGJH�� UDWKHU�WKDQ�JRYHUQPHQW�NQRZOHGJH� � JHQHUDWHG� WKURXJK� WKH� WRWDO�5	'�DFWLYLWLHV�RI� D� ILUP� LV�PRUH�OLNHO\�WR�VSLOO�RYHU�DQG�EHQHILW�WR�RWKHU�ILUPV�LQ�KLJKO\�VXEVLGL]HG�LQGXVWULHV��,QGHHG��RQH�FDQ�KDUGO\� LPDJLQH� WKDW� WKH� LQQRYDWLYH�RXWSXW�RI� D� ILUP��ZKDWHYHU� WKH� VXEVLGL]DWLRQ� UDWH�� FDQ�EH�UDGLFDOO\� VSOLWWHG� LQWR� µSULYDWH¶� NQRZOHGJH� DQG� µJRYHUQPHQW¶� NQRZOHGJH�� 7KH� FRQFHLYDEOH�LQHIILFLHQF\�RI�SXEOLFO\�IXQGHG�5	'�LQ�WKH�SURGXFWLRQ�SURFHVV��DOWKRXJK�PXFK�OHVV�DFFUHGLWHG�E\� RXU� UHVXOWV� WKDQ� E\� WKH� H[LVWLQJ� OLWHUDWXUH�� VWLOO� UDLVHV� WKH� TXHVWLRQ� RI�ZKHWKHU� RU� QRW� WKH�DOORZDQFH�RI�VXFK�VXEVLGLHV�LV�QHFHVVDU\��,Q�WKH�QH[W�VXEVHFWLRQ�WKH�K\SRWKHVLV�RI�DQ�LQGLUHFW�SRVLWLYH�HIIHFW�RI�JRYHUQPHQW�5	'�RQ�RXWSXW�JURZWK��WKURXJK�WKH�VWLPXODWLRQ�RI�SULYDWH�5	'�LQYHVWPHQWV��LV�WHVWHG�
����� 7KH�LPSDFW�RI�5	'�VXEVLGLHV�RQ�SULYDWH�5	'�LQYHVWPHQWV



��

,Q� WKLV� VXEVHFWLRQ� ZH� DQDO\]H� WKH� HFRQRPHWULF� UHVXOWV� REWDLQHG� E\� &DSURQ� DQG� 9DQ�3RWWHOVEHUJKH������E���7KUHH�RXW�RI�WKH�ILYH�HPSLULFDO�LVVXHV�ZKLFK�KDYH�EHHQ�SXW�IRUZDUG�LQ�WKH�VXUYH\�VXPPDUL]HG�LQ�7DEOH���KDYH�EHHQ�WDNHQ�LQWR�DFFRXQW�LQ�WKH�SUHVHQW�VWXG\��
�VW�LVVXH� 7KH�VLJQ�RI� WKH�LPSDFW�RI�JRYHUQPHQW�5	'�RQ�SULYDWH�5	'�PD\�YDU\�DFURVV�LQGXVWULHV�
�QG�LVVXH� ,QWURGXFLQJ�D�G\QDPLF�IHDWXUH�LQ�WKH�HPSLULFDO�PRGHO�PD\�PRGLI\�VXEVWDQWLDOO\�WKH�VLJQ�DQG�WKH�VLJQLILFDQFH�RI�WKH�HVWLPDWHG�UHODWLRQVKLS�EHWZHHQ�JRYHUQPHQW�DQG�SULYDWH�5	'�
�WK�LVVXH� 7KHUH� LV� PRVW� OLNHO\� D� VLPXOWDQHLW\� ELDV�� DFURVV� ILUPV� RU� LQGXVWULHV�� EHWZHHQ�JRYHUQPHQW�DQG�SULYDWH�5	'�
,Q� RUGHU� WR� JDXJH� HPSLULFDOO\� WKH� OLQN� EHWZHHQ� SULYDWH� �53�� DQG� JRYHUQPHQW� �5*��5	'�� D�WUDGLWLRQDO�DSSURDFK�KDV�EHHQ�DGRSWHG��,W�FRQVLVWV�LQ�HVWLPDWLQJ�WKH�LPSDFW�RI�5	'�VXEVLGLHV�DQG� RWKHU� GHWHUPLQDQWV� RQ� WKH� SULYDWH� GHFLVLRQ� WR� LQYHVW� LQ� 5	'� DFWLYLWLHV�� 7KH� PDLQ�GLIIHUHQFH�ZLWK�WKH�GDWDVHW�XVHG�IRU�WKH�SURGXFWLRQ�IXQFWLRQ�DSSURDFK�LV�WKDW�WKHUH�LV�QR�QHHG�IRU� GDWD� RQ� JURVV� FDSLWDO� IRUPDWLRQ�� HPSOR\PHQW�� DQG� ZDJH� FRPSHQVDWLRQV�� 7KH� DYDLODEOH�GDWDVHW� FRYHUV� DQ� HLJKWHHQ� \HDUV� SHULRG� EHJLQQLQJ� LQ������DQG� HQGLQJ� LQ�������7KLV�KLJKHU�GHJUHH�RI�IUHHGRP�DOORZV�WR�HVWLPDWH�D�UHODWLRQVKLS�EHWZHHQ�JRYHUQPHQW�DQG�SULYDWH�5	'�IRU�HDFK�LQGXVWU\��,Q�DGGLWLRQ��WKH�DJJUHJDWH�LQGXVWULDO�VHFWRU�LV�DYDLODEOH��7KH�UHJUHVVLRQ�HTXDWLRQ�KDV�WKH�IROORZLQJ�IRUP�IRU�D�JLYHQ�LQGXVWU\�RU�IRU�WKH�DJJUHJDWH�LQGXVWU\�VHFWRU�RYHU�WKH�VHYHQ�FRXQWULHV�
0RGHO��� US F US UJ TL W L L W L L W L W L W� � � � � � � � ��O J M H� ���
ZKHUH�F LV�D�FRQVWDQW�WHUP�DQG�H LV�WKH�HUURU�WHUP��7KH�ORZHU�FDVH�OHWWHUV�US��T��DQG�UJ��DUH�WKH�QDWXUDO�ORJDULWKP�RI�SULYDWH�5	'��WRWDO�VDOHV��DQG�5	'�VXEVLGLHV��W LQGH[HV�WKH�\HDUV������WR�������7KH�SDUDPHWHUV�O��M��DQG�J DUH�UHVSHFWLYHO\� WKH�DGMXVWPHQW�FRHIILFLHQW�DQG�WKH�SULYDWH�5	'�HODVWLFLWLHV�ZLWK�UHVSHFW�WR�WKH�WZR�FRUUHVSRQGLQJ�H[RJHQRXV�YDULDEOHV��7RWDO�VDOHV�VHHP�WR�EH RQH�RI� WKH�PDLQ�GHWHUPLQDQWV�RI�SULYDWH�5	'��DQ� LQFUHDVH� LQ�RXWSXW�PHDQV� WKDW�PRUH�IXQGV�PD\�EH�LQMHFWHG�LQ�UHVHDUFK�DFWLYLWLHV��,Q�DFFRUGDQFH�ZLWK�WKH�VHFRQG�LVVXH��D�G\QDPLF�VSHFLILFDWLRQ� KDV� EHHQ� DGRSWHG� EHFDXVH�5	'�DFWLYLWLHV� DUH� REYLRXVO\� D� FRQWLQXRXV� SURFHVV��
� 7KH�WKLUG�LVVXH�SUHVHQWHG�LQ�WKH�VHFRQG�VHFWLRQ�LV�UHODWHG�WR�WKH�WKH�ILUVW�RQH�LQ�WKH�VHQVH�WKDW�LW�JLYHV�RQH�RI�WKH�IDFWRUV�ZKLFK�PD\� LQGXFH� D� VXEVWLWXWLRQ� UHODWLRQVKLS� EHWZHHQ�53 DQG�5*�� HYHQ� LI� D� FRPSDQ\� LV� VWLPXODWHG�E\�5	'�VXEVLGLHV�� WKH�RWKHU�FRPSDQLHV�RI� WKH�VHFWRU�PLJKW� UHDFW�QHJDWLYHO\�DQG�WKH�DJJUHJDWH� LQGXVWU\�HIIHFW�RI�D�VXEVLG\�PD\� WKHUHIRUH�EH�QHJDWLYH��7KH�ILIWK� LVVXH� LV�QRW� WDNHQ� LQWR�DFFRXQW� LQ�WKH�SUHVHQW�DQDO\VLV�EHFDXVH�ZH�FDQQRW�GLVDJJUHJDWH�WRWDO�VDOHV�LQWR�VDOHV�WR�JRYHUQPHQW�DQG�RWKHU�VDOHV�
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7KHUHIRUH�� WKH�DPRXQW� LQYHVWHG�LQ�\HDU� W�VKRXOG�GHSHQG��DW� OHDVW�SDUWO\��RQ�WKH�DPRXQW�VSHQW�WKH�SUHYLRXV�\HDU�53W����5	'�SURMHFWV�ODVW�VHYHUDO�\HDUV�VR�WKDW�WKH�LQFOXVLRQ�RI�53W�� DSSHDUV�WR�EH�D�SDUVLPRQLRXV�ZD\� WR� LGHQWLI\� WKH� IHHGEDFN�HIIHFW�RI�SDVW�RQ�FXUUHQW� VSHQGLQJV��7KLV�PRGHO�FDQ�EH�FRQVLGHUHG�DV�D�JHQHUDOL]HG�YHUVLRQ�RI�WKH�SULYDWH�5	'�PRGHOV�LQ�7DEOH����7KH�REVHUYDWLRQV�IRU�HDFK�LQGXVWU\�KDYH�EHHQ�SLOHG�XS�IRU�WKH���FRXQWULHV��IRUPLQJ�D�SDQHO�GDWDVHW�FRPSRVHG� RI� ���� REVHUYDWLRQV�� $OO WKH� SDUDPHWHUV�� H[FHSW� WKH� LQWHUFHSW� F DQG� J�� DUH�FRQVWUDLQHG�WR�EH�HTXDO�DFURVV�FRXQWULHV��
+RZ�UHVWULFWLYH�DUH�WKH�FURVV�FRXQWULHV�HTXDOLW\�FRQVWUDLQWV�RQ�WKH�SDUDPHWHUV"�&RQFHUQLQJ�WKH�SDUDPHWHUV� DVVRFLDWHG� ZLWK� WKH� ODJJHG� GHSHQGHQW� YDULDEOH� �O�� DQG� WRWDO� VDOHV� �M�� LW� FDQ� EH�H[SHFWHG�WKDW�WKH\�KDYH�VLPLODU�SRVLWLYH�YDOXHV�DFURVV�FRXQWULHV��+RZHYHU��LQ�DFFRUGDQFH�ZLWK�WKH� ILUVW� LVVXH�� WKH� VLJQ� RI� WKH� SDUDPHWHU� DVVRFLDWHG� ZLWK� 5	'� VXEVLGLHV� LV� D� SULRUL� QRW�SUHGLFWDEOH�� &RQFHUQLQJ� WKH� LQWHUFHSWV�� ZH� FDQ� VXVSHFW� WKDW� WKHUH� LV� DQ� LQWHUQDWLRQDO�KHWHURJHQHLW\�� WHPSRUDOO\� SHUVLVWHQW�� JHQHUDWHG� E\� FRXQWU\�VSHFLILF� IHDWXUHV� �VXFK� DV�DSSURSULDELOLW\� FRQGLWLRQV� DQG� WHFKQRORJLFDO� RSSRUWXQLW\�� HFRQRPLF� SRZHU�� FXOWXUH�� DQG� WKH�QDWLRQDO� LQQRYDWLRQ� V\VWHP�� ZKLFK� PD\� DFW XSRQ� WKH� LQYHVWPHQW� GHFLVLRQ�� $V� IDU� DV� WKHVH�XQREVHUYHG� FRXQWU\� GLIIHUHQFHV� DUH� VWDEOH� RYHU� WLPH�� WKH\� DUH� WDNHQ� LQWR� DFFRXQW� E\� WKH�FRXQWU\�IL[HG�HIIHFWV�
,Q� EULHI�� IRXU� DOWHUQDWLYH� HPSLULFDO� PRGHOV� KDYH� EHHQ� XVHG� WR� HYDOXDWH� WKH� SULYDWH� 5	'�HODVWLFLW\ ZLWK�UHVSHFW�WR�5	'�VXEVLGLHV� � 7KH�ILUVW�RQH��0RGHO����LV�WKH�PRVW�RIWHQ�XVHG�LQ�WKH� OLWHUDWXUH�� LW� GRHV�QRW� WDNH� LQWR� DFFRXQW� DQ\� DGMXVWPHQW�SURFHVV� DQG� LV� JHQHUDOO\� XVHG� WR�HVWLPDWH� ORQJ�WHUP� HODVWLFLWLHV�� 7KH� VHFRQG� RQH�� 0RGHO� � �FI�� HTXDWLRQ� ������ LQFOXGHV� DQ�DGMXVWPHQW� SURFHVV� DQG� LPSOLFLWO\� FRQVLGHUV� WKDW� JRYHUQPHQW�5	'�KDV� ERWK� VKRUW�WHUP�DQG�ORQJ�WHUP�HIIHFWV�RQ�SULYDWH�5	'��0RGHO�� LQFOXGHV�DQ�DGMXVWPHQW�SURFHVV�XQUHODWHG�WR�5	'�VXEVLGLHV��,W�K\SRWKHVL]HV�WKDW�WKH�LPSDFW�RI�JRYHUQPHQW�5	'�LV�UDWKHU�VSRQWDQHRXV�DQG�GRHV�QRW� KDYH� DQ\� ORQJ�WHUP� HIIHFWV�� ZKLOH� WKH� LPSDFW� RI� RXWSXW� LV� DOORZHG� WR� KDYH� ORQJ�WHUP�LPSDFWV� RQ� SULYDWH�5	'� LQYHVWPHQWV��7KH� IRXUWK�PRGHO� DVVXPHV� WKDW�ERWK�5* DQG�4 KDYH�H[FOXVLYHO\�D�VKRUW�UXQ�LQIOXHQFH�RQ�53�
7KH� IRXU�PRGHOV KDYH�EHHQ�HVWLPDWHG�ZLWK�SDQHO� GDWD� WHFKQLTXHV��:H�XVHG�DQ� LQVWUXPHQWDO�YDULDEOH�SURFHGXUH�WKDW�DOORZV�IRU��L� WKH�SRWHQWLDO�DXWRFRUUHODWLRQ�RI�WKH�HUURU�WHUP�GXH�WR�WKH�G\QDPLF� FKDUDFWHULVWLF� RI� WKH� PRGHO�� �LL� WKH� SRWHQWLDO� SUHVHQFH� RI� FURVV�VHFWLRQDO�KHWHURVFHGDVWLFLW\� GXH� WR� WKH� IDFW� WKDW� WKH�GLVWXUEDQFH�YDULDQFH�PLJKW�QRW�EH�FRQVWDQW�DFURVV�WKH�FRXQWULHV� WKDW� IRUP�HDFK�SDQHO�GDWD��DQG� �LLL� WKH�SRWHQWLDO�SUHVHQFH�RI�FRQWHPSRUDQHRXV�FRUUHODWLRQ� RI� WKH� GLVWXUEDQFHV� DFURVV� FRXQWULHV� IRU� D� JLYHQ� LQGXVWU\� $Q� DOWHUQDWLYH�
� &I�� &DSURQ� DQG� 9DQ� 3RWWHOVEHUJKH� �����E�� IRU� D� GHVFULSWLRQ� RI� WKH� YDULRXV� HPSLULFDO� PRGHOV� DQG� WKHLU�LPSOLFDWLRQV�
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VSHFLILFDWLRQ��ZKLFK�FRQVLVWV� LQ� DGGLQJ� WLPH�GXPPLHV� LQWR� WKH� UHJUHVVLRQ�HTXDWLRQV��KDV� WKH�DGYDQWDJH� RI� ZLWKGUDZLQJ� WKH� DXWRFRUUHODWLRQ� ELDV� DQG� UHGXFLQJ� WKH� FURVV�FRXQWU\�KHWHURVFHGDVWLFLW\� DQG� FRQWHPSRUDQHRXV� FRUUHODWLRQ� RI� WKH� HUURU� WHUP�� <HW�� WKH� SUHVHQFH� RI�WLPH� GXPPLHV� PD\� DOVR� UHGXFH� WKH� VLJQLILFDQFH� RI� WKH� HVWLPDWHG� SDUDPHWHUV�� 7KLV� VHFRQG�HFRQRPHWULF�SURFHGXUH��ZKLFK�LQFRUSRUDWHV�WLPH�GXPPLHV��LV�OLPLWHG�WZR�WKH�WZR�VWDJH�OHDVW�VTXDUHV�SURFHGXUH�WKDW�FRUUHFWV�IRU�KHWHURVNHGDVWLFLW\ DQG�FRQWHPSRUDQHRXV�FRUUHODWLRQ�
7DEOH���SURYLGHV�D�GHWDLOHG�VXPPDU\�RI�WKH�HFRQRPHWULF�UHVXOWV�HVWLPDWHG�WKURXJK�0RGHO�� RU�0RGHO����:KHQ�WKH�SDUDPHWHUV�GR�QRW�VXSSRUW�WKH�VSRQWDQHRXV�K\SRWKHVLV�XQGHUO\LQJ�0RGHO��IRU� D� JLYHQ� LQGXVWU\�� WKH� HVWLPDWHV� REWDLQHG� ZLWK� 0RGHO� � KDYH� EHHQ� SUHIHUUHG�� 7KLV�µFRPELQHG¶� VXPPDU\� RI� WKH� HPSLULFDO� UHVXOWV� FODVVLILHV� WKH� HVWLPDWHV� DFFRUGLQJ� WR� WKH�FRXQWULHV� DQG� WR� IRXU� VXE�DJJUHJDWH� JURXSV� RI� LQGXVWULHV�� 7KH� VXE�DJJUHJDWLRQ� UHIOHFWV� WKH�TXDUWLOH�GLVWULEXWLRQ�RI�WKH�DYHUDJH�5	'�LQWHQVLW\� RI�HDFK�LQGXVWU\�DFURVV�WKH�VHYHQ�FRXQWULHV��)RU� LQVWDQFH��DPRQJ�WKH�VL[�KLJK�WHFK�LQGXVWULHV�LQ� WKH�86$��WKH�HVWLPDWHG�HIIHFW�LV�SRVLWLYH�IRU� IRXU� LQGXVWULHV�� LQVLJQLILFDQW� IRU�RQH��DQG�QHJDWLYH� IRU�RQH��7ZR�FRPPHQWV�PD\�VXP�XS�WKHVH�ILJXUHV�
)LUVW��IRFXVLQJ�RQ�WKH�ODVW�FROXPQ�RI�7DEOH����D�FODVVLILFDWLRQ�RI�WKH�VHYHQ�FRXQWULHV�LQWR�WKUHH�VXE�JURXSV� HPHUJHV�� 7KH�8.� DQG�*HUPDQ\� DUH� WKH� WZR� FRXQWULHV� LQ�ZKLFK�5	'�VXEVLGLHV�VWLPXODWH� SULYDWH� 5	'� LQ� PRUH� WKDQ� KDOI� RI� WKH� ��� PDQXIDFWXULQJ� LQGXVWULHV�� ,Q� WKH� WZR�FRXQWULHV�WKH�HIIHFW�RI�5	'�VXEVLGLHV�LV�QHJDWLYH�IRU�RQO\�����WR�����RI�WKH�LQGXVWULHV��7KHQ�FRPHV�WKH�JURXS�FRQVWLWXWHG�E\�WKH�86$�DQG�-DSDQ��LQ�ZKLFK�WKH�LPSDFW�RI�JRYHUQPHQW�5	'�LV�LQVLJQLILFDQW�IRU�DERXW�KDOI�RI�WKH�LQGXVWULHV�DQG�SRVLWLYH�LQ�PRUH�WKDQ������7KH�ODVW�JURXS��FRPSRVHG�RI�&DQDGD��,WDO\��DQG�)UDQFH��LV�FKDUDFWHUL]HG�E\�D�UHODWLYHO\�KLJK�SHUFHQWDJH������WR������RI�QHJDWLYH�SDUDPHWHUV�ZKLFK�LV�ODUJHU�WKDQ�WKH�SHUFHQWDJH�RI�SRVLWLYH�FRHIILFLHQWV��,Q�WKH� WKUHH� FRXQWULHV�� YHU\� IHZ� LQGXVWULHV� ����� WR� ����� KDYH� D� SRVLWLYH� LPSDFW� RI� 5	'�VXEVLGLHV�RQ�SULYDWH�5	'�
6HFRQG�� GLIIHUHQW� UHDFWLRQ� SDWWHUQV� DOVR� DSSHDU� DFURVV� WKH� IRXU� VXE�JURXSV� RI� LQGXVWULHV��LQGHSHQGHQWO\�RI�WKH�FRXQWU\�RI�RULJLQ��,Q�WKH�PHGLXP�KLJK�DQG�PHGLXP�ORZ�WHFK�LQGXVWULHV��5	'�VXEVLGLHV�KDYH�D�VWLPXODWLQJ�LPSDFW�LQ�����WR�����RI�WKH�LQGXVWULHV��ZKLFK�LV�DERYH�WKH�DYHUDJH� RI� ���� REWDLQHG� IRU� DOO� LQGXVWULHV� LQ� DOO� FRXQWULHV�� ,W� LV� ZRUWK� QRWLQJ� WKDW� VXFK�JHQHUDOL]DWLRQ� LV� VXEMHFW� WR� YDULDWLRQ� DFURVV� FRXQWULHV��2Q� DYHUDJH�� KRZHYHU�� RQH�PD\� LQIHU�
� 7KH� +LJK�WHFK� JURXS� LQFOXGHV� $LUFUDIW�� ,QVWUXPHQWV�� 2IILFH� PDFKLQHV� 	� FRPSXWHUV�� (OHFWULFDO� PDFKLQHU\��(OHFWURQLF� HTXLSPHQW� 	� FRPSRQHQWV�� DQG� 0RWRU� YHKLFOHV�� 7KH� PHGLXP�WHFK�KLJK� JURXS� LV� FRPSRVHG� RI�&KHPLFDOV�� 'UXJV�� 5XEEHU� 	� SODVWLFV�� 0DFKLQHU\�� DQG� 2WKHU� WUDQVSRUWV�� 7KH� PHGLXP�WHFK�ORZ� JURXS� LV�FRPSRVHG� RI� 3HWUROHXP� UHILQHULHV�� 6WRQH�� FOD\� 	� JODVV�� 1RQ�IHUURXV� PHWDOV�� 6KLSEXLOGLQJ�� DQG� 2WKHU�PDQXIDFWXULQJ�� 7KH� ORZ�WHFK� JURXS� LQFOXGHV� )RRG�� GULQN��	� WREDFFR�� 7H[WLOHV� DQG� FORWKLQJ��:RRG�� DQG�ZRRG�SURGXFWV��3DSHU�	�SULQWLQJ��)HUURXV�PHWDOV��DQG�)DEULFDWHG�PHWDO�SURGXFWV�
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WKDW�5	'�VXEVLGLHV�DUH�PRUH�OLNHO\�WR�EH�HIILFLHQW�LQ�VWLPXODWLQJ�SULYDWH�5	'�ZKHQ�WKH\�DUH�GLUHFWHG�WRZDUGV�PHGLXP�WHFK�LQGXVWULHV�
'R� WKHVH�HVWLPDWHV�DW� WKH�GLVDJJUHJDWH� LQGXVWU\� OHYHO�FRUURERUDWH�PDFURHFRQRPLF�HVWLPDWHV"�7DEOH���SURYLGHV�VRPH�FOXHV�WRZDUGV�WKLV�LVVXH��,W�SUHVHQWV�WKH�FRPSXWHG�PDUJLQDO�LPSDFW�RI��5	'� VXEVLGLHV� RQ� SULYDWH� 5	'� LQYHVWPHQWV� GHULYHG� IURP� WKH� SULYDWH� 5	'� HODVWLFLWLHV� RI�5	'� VXEVLGLHV� HVWLPDWHG� DW� WKH� DJJUHJDWH� PDQXIDFWXULQJ� VHFWRU� LQ� &DSURQ� DQG� 9DQ�3RWWHOVEHUJKH� �����E��� 7KHVH� YDOXHV� DUH� WKH� DYHUDJH� DPRXQW� LQYHVWHG� E\� SULYDWH� GHFLVLRQ�PDNHUV�ZKHQ�WKH\�UHFHLYH�D����RI�5	'�VXEVLGLHV�
7DEOH���1XPEHU�RI�SRVLWLYH��LQVLJQLILFDQW��DQG�QHJDWLYH�SULYDWH�5	'�HODVWLFLWLHV�RI�5	'�VXEVLGLHV�
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������������6RXUFH��'HULYHG�IURP�&DSURQ�DQG�9DQ�3RWW HOVEHUJKH¶V������E��HPSLULFDO�UHVXOWV�
6LQFH� WKH� SULYDWH�5	'�HODVWLFLWLHV� RI� JRYHUQPHQW�5	'�DUH� QRW� VLJQLILFDQWO\� GLIIHUHQW� IURP�]HUR� IRU� WKH� 86�� *HUPDQ\�� DQG� -DSDQ�� WKH� PDUJLQDO� LPSDFWV� RI� 5	'� VXEVLGLHV� DUH� DOVR�DVVXPHG�WR�EH�HTXDO�WR�]HUR��7KH�ILUVW�URZ VKRZV�WKDW����RI�5	'�VXEVLGLHV�\LHOGV�D�GHFUHDVH�LQ�SULYDWH�5	'�LQYHVWPHQWV�RI����FHQWV�LQ�&DQDGD��RI����FHQWV�LQ�)UDQFH��DQG�RI����FHQWV�LQ�,WDO\�� ,Q� WKH� WKUHH� FRXQWULHV�� SULYDWH� 5	'� LQYHVWRUV� VKRZ� D� SURSHQVLW\� WR� VXEVWLWXWH� 5	'�
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VXEVLGLHV�IRU�WKHLU�RZQ�LQYHVWPHQWV�LQ�5	'��<HW��WKHVH�FURZGLQJ�RXW�HIIHFWV�DUH�VPDOOHU�WKDQ����� ZKLFK� PHDQV� WKDW� 5	'� VXEVLGLHV� GR� FRQWULEXWH� WR� UDLVH� WKH� DPRXQW� RI� WRWDO� 5	'�LQYHVWPHQWV��,Q�WKH�8.��DQ�LQFUHDVH�LQ�JRYHUQPHQW�5	'�RI����OHDGV�WR�DQ�LQFUHDVH�LQ�SULYDWH�5	'� LQYHVWPHQWV� RI� DERXW� ��� FHQWV�� ZKLFK� LPSOLHV� DQ� LQFUHDVH� RI� ������ LQ� WRWDO� 5	'�LQYHVWPHQWV��
7KH�FRPSOHPHQWDULW\�EHWZHHQ�SULYDWH�DQG�JRYHUQPHQW�5	'�LV�D�SDUWLFXODU�IHDWXUH�RI�WKH�8.��DV� FRPSDUHG� WR� WKH� VL[� RWKHU� FRXQWULHV�� 7KLV� SDUWLFXODULW\� PLJKW� EH� DQ� LQGLFDWLRQ� WKDW� DQ�DV\PPHWULFDO� UHODWLRQVKLS�� RU� D� SDUWLDO� FRPSOHPHQWDULW\�� LV� DW� ZRUN� EHWZHHQ� SULYDWH� DQG�JRYHUQPHQW� 5	'�� 6LQFH� WKH� HDUO\� HLJKWLHV�� 5	'� VXEVLGLHV� LQ� WKH� 8.� KDYH� VXEVWDQWLDOO\�GHFUHDVHG��7KHUHIRUH��LW�PD\�EH�WKDW�ZKHQ�VXEVLGLHV�IDOO��SULYDWH�5	'�LQYHVWRUV�DOVR�GHFUHDVH�WKHLU�LQYHVWPHQWV��7KLV�SRVLWLYH�UHODWLRQVKLS�GLVDSSHDUV��RU�LV�PXFK�OHVV�VWUDLJKWIRUZDUG��ZKHQ�SXEOLF�VXSSRUW�LQFUHDVHV��7KLV�VXJJHVWV�WKDW�IXUWKHU�UHVHDUFK�LV�QHHGHG�WR�EHWWHU�XQGHUVWDQG�WKH�UHODWLRQVKLS� EHWZHHQ� SULYDWH� DQG� JRYHUQPHQW�5	'��'LIIHUHQWLDWHG� LPSDFWV� VKRXOG�EH� WHVWHG�DFFRUGLQJ�WR�WKH�LQFUHDVLQJ�RU�GHFUHDVLQJ�IHDWXUH�RI�5	'�VXEVLGLHV�
7DEOH���0DUJLQDO�LPSDFW�RI�JRYHUQPHQW�5	'�RQ�SULYDWH�5	'��DW�WKH�DJJUHJDWH�LQGXVWU\�OHYHO��

86$ &DQDGD *HUPDQ\ )UDQFH ,WDO\ -DSDQ 8.
0DUJLQDO�LPSDFW �K��DW�WKH�DJJUHJDWH�LQGXVWU\�OHYHO ��� ���� ��� ���� ���� ��� ���
:HLJKWHG�DYHUDJH�RI�PDUJLQDO�LPSDFWV RI�WKH����LQGXVWULHV ��� ��� ���� ���� ���� ���� ���
,QVWDELOLW\ ���� ���� ���� ���� ���� ���� ������ 7KH� PDUJLQDO� LPSDFWV� �K�� DUH� FRPSXWHG� IURP� WKH� HVWLPDWHG� VKRUW� UXQ� SULYDWH� 5	'�HODVWLFLWLHV�ZLWK� UHVSHFW� WR�5	'�VXEVLGLHV� � J�� LQ�&DSURQ�DQG�9DQ�3RWWHOVEHUJKH������E���DV�IROORZV�� K  �J 
��53���5*���53���5* LV�WKH�UDWLR�RI�SULYDWH�5	'�RQ�JRYHUQPHQW�5	'��DYHUDJHG�RYHU WKH�SHULRG����������WKH�LQVWDELOLW\�YDULDEOH�LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�DQQXDO�JURZWK�UDWH�RI�WKH�5	'�VXEVLGL]DWLRQ�UDWLR��� 5*���57��RYHU�WKH�SHULRG���������
7KH�VHFRQG�URZ�VKRZV�WKH�ZHLJKWHG�DYHUDJH��DFURVV�DOO�LQGXVWULHV��RI�WKH�PDUJLQDO�LPSDFWV�RI�5	'�VXEVLGLHV�RQ�SULYDWH�5	'��%HFDXVH�VRPH�LQGXVWULHV�UHFHLYH�PXFK�PRUH�VXEVLGLHV�WKDQ�RWKHUV��WKH�PDUJLQDO�LPSDFWV�DUH�ZHLJKWHG�E\�WKH�VKDUH�RI�HDFK�LQGXVWU\¶�V�JRYHUQPHQW�5	'�LQ�WRWDO�JRYHUQPHQW�5	'�WR�DOO� LQGXVWULHV�� ,Q�)UDQFH�� ,WDO\��DQG� WKH�8.�WKH�ZHLJKWHG�DYHUDJHV�FRUURERUDWH� VRPHZKDW� WKH�VLJQV�RI� WKH�PDUJLQDO� LPSDFWV�FRPSXWHG�DW� WKH�DJJUHJDWH� OHYHO�� ,Q�*HUPDQ\��RQO\� �� RXW� RI� WKH� ��� LQGXVWULHV� KDYH� D�QHJDWLYH� UHDFWLRQ� WRZDUGV�5	'�VXEVLGLHV��7KHVH� LQGXVWULHV� DFFRXQW� IRU� PXFK� PRUH� WKDQ� KDOI� RI� WKH� WRWDO� 5	'� VXEVLGLHV� JUDQWHG� WR�*HUPDQ� LQGXVWULHV�� ZKLFK� H[SODLQV� ZK\� D� ��� RI� JRYHUQPHQW� 5	'� \LHOGV�� RQ� DYHUDJH�� D�UHGXFWLRQ�RI����FHQWV� LQ�*HUPDQ�SULYDWH�5	'�LQYHVWPHQWV��7KLV�UHVXOW�GRHV�QRW�FRUURERUDWH�WKH�LQVLJQLILFDQW�PDUJLQDO�LPSDFW�HYDOXDWHG�DW�WKH�DJJUHJDWH�OHYHO��$�VLPLODU�REVHUYDWLRQ�KROGV�
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IRU� WKH�86�DQG�-DSDQ��ZKHUH�WKH�DYHUDJH�SULYDWH�5	'�UHDFWLRQV�WRZDUGV�5	'�VXEVLGLHV�DUH�SRVLWLYH��ZKHUHDV�WKH�DJJUHJDWH�LQGXVWU\�OHYHO�HVWLPDWHV�GR�QRW�\LHOG�DQ\�VLJQLILFDQW�UHDFWLRQV��)XUWKHU��WKH�&DQDGLDQ�LQGXVWULHV�VHHP�WR�KDYH�D�SRVLWLYH�DYHUDJH�DQVZHU�WR�JRYHUQPHQW�5	'��DOWKRXJK�FORVH�WR�]HUR��ZKLFK�GRHV�QRW�FRQILUP�WKH�QHJDWLYH�LPSDFW�HYDOXDWHG�DW�WKH�DJJUHJDWH�OHYHO�
,W�FOHDUO\�DSSHDUV� IURP� WKH�FRPSDULVRQ�RI� WKH� ILUVW� WZR�URZV�RI�7DEOH���WKDW� WKH�FRQFOXVLRQVPD\� VXEVWDQWLDOO\� GLYHUJH� DFFRUGLQJ� WR� WKH� OHYHO� RI� GDWD� DJJUHJDWLRQ� FRQVLGHUHG� �DJJUHJDWH�LQGXVWULDO� VHFWRU� YV ZHLJKWHG� DYHUDJH� RI� GLVDJJUHJDWH� LQGXVWULHV��� $� SRWHQWLDO� H[SODQDWLRQ�ZRXOG� EH� WKDW� WKHUH� DUH� LPSRUWDQW� LQWHU�LQGXVWU\� HIIHFWV�� ,Q� WKLV� FDVH�� D ODUJH� VXEVLG\� WR� D�SDUWLFXODU� LQGXVWU\� ZRXOG� HLWKHU� VWLPXODWH� RU� LQKLELW� SULYDWH� 5	'� LQYHVWPHQWV� LQ� RWKHU�LQGXVWULHV�� DQG� SDUWLFXODUO\� LQ� WKRVH�ZKLFK� DUH� WHFKQRORJLFDOO\� RU� HFRQRPLFDOO\� FORVH� WR� WKH�VXEVLGL]HG� LQGXVWU\��7KH� UHVXOWV� SUHVHQWHG� LQ�7DEOH���ZRXOG� WKHUHIRUH� VXJJHVW� WKDW� WKHUH�DUH�LPSRUWDQW� LQWHU�LQGXVWU\� HIIHFWV� RI� 5	'� VXEVLGL]DWLRQ� WR� LQGXVWULHV�� $QG� WKHVH� HIIHFWV� DUH�QHJDWLYH� LQ�DOO�FRXQWULHV��WKH�ZHLJKWHG�HVWLPDWHV�DW� WKH�GLVDJJUHJDWH� LQGXVWU\�OHYHO�DUH�ODUJHU�WKDQ�WKH�HVWLPDWHV�DW�WKH�DJJUHJDWH�LQGXVWU\�OHYHO���EXW�)UDQFH�DQG�*HUPDQ\��,Q�)UDQFH�WKHUH�LV�QR�VXEVWDQWLDO�LQGLUHFW�LPSDFW�RI�5	'�VXEVLGLHV��ZKHUHDV�LQ�*HUPDQ\�5	'�VXEVLGLHV�KDYH�D�VWLPXODWLQJ�LPSDFW�RQ�RWKHU�LQGXVWULHV�
7KH� ODVW� URZ�RI�7DEOH� �� JLYHV� DQ� LQGLFDWLRQ� DERXW� WKH� VWDELOLW\�RI� WKH� DYHUDJH� VXEVLGL]DWLRQ�UDWHV�RYHU� WKH�SHULRG����������7KLV� LQGLFDWRU� LV�UHODWLYHO\�ZHDN�IRU� WKH�IRXU�FRXQWULHV�ZKHUH�JRYHUQPHQW� 5	'� HLWKHU� VWLPXODWHV� RU� GRHV� QRW� DIIHFW� SULYDWH� 5	'� LQYHVWPHQWV� DW� WKH�DJJUHJDWH�LQGXVWU\�OHYHO��7KLV�PHDQV�WKDW�WKH�PRUH�VWDEOH�D�FRXQWU\¶V�VXEVLGL]DWLRQ�SROLF\�LV��WKH� OHVV� 5	'� VXEVLGLHV� DUH� OLNHO\� WR� VXSSODQW� SULYDWH� 5	'� LQYHVWPHQWV�� :RXOG� WKLV�REVHUYDWLRQ�KROG�DFURVV�WKH�LQGXVWULHV�RI�D�SDUWLFXODU�FRXQWU\"�
7DEOH���DLPV�DW�IXUWKHU�LQYHVWLJDWLQJ�WKH�IDFWRUV�ZKLFK�PD\�LQIOXHQFH�WKH�UHVSRQVH�VFKHPHV�RI�SULYDWH� 5	'� LQYHVWPHQWV� WR� 5	'� VXEVLGLHV�� )RU� HDFK� FRXQWU\�� LW� SUHVHQWV� UHJUHVVLRQ�SDUDPHWHUV� HVWLPDWHG� DFURVV� WKH� ��� LQGXVWULHV�ZLWK� WKH� HVWLPDWHG� SULYDWH�5	'� UHVSRQVHV� WR�JRYHUQPHQW� 5	'� DV� GHSHQGHQW� YDULDEOH� �L�H��� WKH� SULYDWH� 5	'� HODVWLFLWLHV� ZLWK� UHVSHFW� WR�JRYHUQPHQW�5	'� IRU� HDFK� LQGXVWU\���7KH� WKUHH� H[SODQDWRU\� YDULDEOHV� DUH� WKH� DYHUDJH�5	'�VXEVLGL]DWLRQ� UDWH�� WKH� DYHUDJH� 5	'� LQWHQVLW\�� DQG� DQ� LQGLFDWRU� RI� 5	'� VXEVLGL]DWLRQ�LQVWDELOLW\��7KH�LQGLFDWRU�RI�LQVWDELOLW\�IRU HDFK�LQGXVWU\�LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�5	'�VXEVLGL]DWLRQ�UDWLR¶V�DQQXDO�JURZWK�UDWHV�RYHU�WKH�SHULRG����������7KH�UHJUHVVLRQ�HTXDWLRQ�IRU�HDFK�FRXQWU\�LV�H[SUHVVHG�DV�IROORZV�
J E E E H� � � �� M M M M MF *7 ,5 67$% � � � � � M  ����������� ���
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ZKHUH�M GHQRWHV�WKH�LQGXVWULHV��*7 LV�WKH�DYHUDJH�5	'�VXEVLGL]DWLRQ�UDWH��*7� �5*���57��RI�HDFK�LQGXVWU\�RYHU�WKH�SHULRG������������,5 LV�WKH�DYHUDJH�5	'�LQWHQVLW\��,5� �57���4���DQG�67$% LV� DQ� LQGLFDWRU� RI� 5	'� VXEVLGL]DWLRQ� �LQ�VWDELOLW\� FRPSXWHG� E\� WDNLQJ� WKH� VWDQGDUG�GHYLDWLRQ�RI�WKH�DQQXDO�JURZWK�UDWH�RI�WKH�5	'�VXEVLGL]DWLRQ�UDWLR�RYHU�WKH�SHULRG������������J� LV� WKH� HVWLPDWHG� SULYDWH� 5	'� HODVWLFLW\� RI� JRYHUQPHQW� 5	'� DQG� WKH� EµV� DUH� VHQVLWLYLW\�SDUDPHWHUV�RI�WKH�UHVSRQVH�SURILOHV�WR�JRYHUQPHQW�5	'�ZLWK�UHVSHFW�WR�WKH�WKUHH�H[SODQDWRU\�YDULDEOHV�
7KH� 5	'� VXEVLGL]DWLRQ� YDULDEOH� LQ� LQFOXGHG� LQ� RUGHU� WR� DSSUHFLDWH� ZKHWKHU� WKHUH� DUH�GHFUHDVLQJ�UHWXUQV�DVVRFLDWHG�WR�JRYHUQPHQW�5	'��$�QHJDWLYH�E� ZRXOG�PHDQ�WKDW�WKH�PRUH�VXEVLGL]HG�DQ� LQGXVWU\� LV�� WKH� OHVV� LW� LV� OLNHO\� WR�EH VWLPXODWHG�E\�DGGLWLRQDO�5	'�VXEVLGLHV��7KH� 5	'� LQWHQVLW\� YDULDEOH� LQWHQGV� WR� WHVW� ZKHWKHU� KLJK�WHFK� LQGXVWULHV� DGRSW� SDUWLFXODU�UHVSRQVH� VFKHPHV�� )LQDOO\��ZH� H[SHFW� D� QHJDWLYH� VLJQ� IRU� WKH� SDUDPHWHU� DVVRFLDWHG�ZLWK� WKH�LQGLFDWRU�RI�5	'�VXEVLGL]DWLRQ�VWDELOLW\��,Q�RUGHU�WR�WHVW�ZKHWKHU�WKH�HFRQRPHWULF�UHVXOWV�DUH�VWDEOH�DFURVV�WKH�GLIIHUHQW�VSHFLILFDWLRQV�UHWDLQHG��WKH�UHVSRQVH�VFKHPHV�HVWLPDWHG�WKURXJK�WKH�GLIIHUHQW�PRGHOV�DUH�DOWHUQDWLYHO\�LQWURGXFHG�DV�OHIW�KDQG�VLGH�YDULDEOHV�
7KH� HFRQRPHWULF� UHVXOWV� SUHVHQWHG� LQ� 7DEOH� ��� VKRZ� WKDW� WKH� GHWHUPLQDQWV� RI� WKH� UHVSRQVH�SURILOHV� WR� JRYHUQPHQW� 5	'� PD\� YDU\� DFURVV� FRXQWULHV�� )RU� LQVWDQFH�� WKH� DYHUDJH� 5	'�VXEVLGL]DWLRQ�UDWH�YDULDEOH�LV�DVVRFLDWHG�ZLWK�D�VLJQLILFDQW�QHJDWLYH�FRHIILFLHQW�LQ�)UDQFH�ZKLOH�LW� LV� SRVLWLYH� LQ� WKH� 8.�� ZLWK� DOO� WKH� PRGHOV�� 7KH� PRUH� VXEVLGL]HG� D� )UHQFK� RU� -DSDQHVH�LQGXVWU\� LV�� WKH�PRUH� WKH� LPSDFW�RI�5	'�VXEVLGLHV�RQ�SULYDWH�5	'� LV� OLNHO\� WR�EH�ZHDN�RU�QHJDWLYH��GHSHQGLQJ�RQ�WKH�HFRQRPHWULF�SURFHGXUH�IRU�-DSDQ���7KLV�WHQGV�WR�VXSSRUW�WKH�YLHZ�WKDW�5	'�VXEVLGLHV�PD\�EH�H[SRVHG�WR�WKH�ODZ�RI�GHFUHDVLQJ�UHWXUQV��RU�HIIHFWLYHQHVV���
)RU� WKH� 8.�� WKH� FRHIILFLHQWV� DUH� SRVLWLYH� ZKLFK� PHDQV� WKDW�� LQ� WKLV� FRXQWU\�� WKH� PRUH�VXEVLGL]HG� DQ� LQGXVWU\� LV�� WKH�PRUH�5	'� VXEVLGLHV� DUH� OLNHO\� WR� EH� HIILFLHQW LQ� VWLPXODWLQJ�SULYDWH�5	'��,Q�WKH�RWKHU�IRXU�FRXQWULHV��QR�LQIHUHQFH�FDQ�EH�PDGH�UHJDUGLQJ�WKH�OLQN�EHWZHHQ�WKH�UHVSRQVH�SURILOHV�DQG�WKH�VXEVLGL]DWLRQ�UDWH��7KH�5	'�LQWHQVLW\�YDULDEOH�LV�DVVRFLDWHG�ZLWK�D�FRHIILFLHQW�ZKLFK�LV�HLWKHU�QHJDWLYH�OLNH�LQ�WKH 86�DQG�*HUPDQ\��RU�LQVLJQLILFDQW�OLNH�LQ�WKH�RWKHU� ILYH� FRXQWULHV�� 7KHUHIRUH�� DPRQJ� WKH� 86� DQG� *HUPDQ� LQGXVWULHV�� WKH� PRUH� 5	'�LQWHQVLYH�DQ�LQGXVWU\�LV��WKH�OHVV�LW�LV�OLNHO\�WR�EH�VWLPXODWHG�E\�JRYHUQPHQW�5	'�
7XUQLQJ� QRZ� WR� WKH� LQVWDELOLW\� YDULDEOH�� LWV� LQIOXHQFH� RQ� WKH� UHVSRQVH� SURILOHV� LV� PRUH�KRPRJHQRXV�DFURVV� FRXQWULHV��7KH�HVWLPDWHG�SDUDPHWHUV�DUH�QHJDWLYH�DQG�VLJQLILFDQW� IRU� WKH�86$��&DQDGD��,WDO\��DQG�WKH�8.��ZKLFK�JLYHV�DQ�DGGLWLRQDO�LQGLFDWLRQ�WKDW�WKH�PRUH�XQVWDEOH�DQ�LQGXVWU\¶V�5	'�VXEVLGL]DWLRQ�UDWH�LV��WKH�OHVV�5	'�VXEVLGLHV�LQ�WKLV�LQGXVWU\�DUH�OLNHO\�WR�EH�HIILFLHQW�LQ�SURPRWLQJ�SULYDWH�5	'�LQYHVWPHQWV��,Q�*HUPDQ\�DQG�-DSDQ�WKH�SDUDPHWHUV�DUH�
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DOVR� QHJDWLYH� EXW� LQVLJQLILFDQW�� DQG� LQ� )UDQFH� LW� LV� LQVLJQLILFDQWO\� SRVLWLYH� ZKLFK� GRHV� QRW�DOORZ IRU�DQ\�SROLF\�SUHVFULSWLRQV��:H�PD\�LQIHU� WKDW��RQ�DYHUDJH�� WKH�PRUH�YRODWLOH�D�5	'�VXEVLGL]DWLRQ�UDWH�LV��WKH�ZHDNHU�WKH�HIILFLHQF\�RI�5	'�VXEVLGLHV�
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7DEOH���7KH�GHWHUPLQDQWV�RI�WKH�SULYDWH�5	'�LQYHVWPHQWV�UHVSRQVH�WR�5	'�VXEVLGLHV��
(VWLPDWLRQ�SURFHGXUH ,9��6/6 7'��6/60RGHO >�@ >�@ >�@ >�@ >�@ >�@86$��Q� ���,QVWDELOLW\ ����� 
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������ ������ ������ ������ ������ ������$GMXVWHG�5� ���� ���� ���� ���� ���� ������ 7KH� GHSHQGHQW� YDULDEOHV� DUH� WKH� HVWLPDWHG� SULYDWH� 5	'� HODVWLFLWLHV� ZLWK� UHVSHFW� WR� 5	'� VXEVLGLHV� REWDLQHG� E\� &DSURQ� DQG� 9DQ�3RWWHOVEHUJKH������E��IRU�HDFK�LQGXVWU\��DFFRUGLQJ�WR�IRXU�HPSLULFDO�PRGHOV� DQG�WZR�HVWLPDWLRQ�SURFHGXUHV��7KH�ILUVW�HVWLPDWLRQ�SURFHGXUH��,9��6/6��LV�DQ�LQVWUXPHQWDO�YDULDEOH�DQG�WZR�VWDJH�OHDVW�VTXDUHV�SURFHGXUH��WKH�VHFRQG�SURFHGXUH�LV��6/6��ZLWK�WLPH�GXPPLHV�LQWURGXFHG�LQWR�WKH�PRGHO��7KHVH�SDUDPHWHUV�DUH�REWDLQHG�WKURXJK�2/6� HVWLPDWHV��VWDQGDUG�HUURUV�DUH�KHWHURVNHGDVWLF �FRQVLVWHQW��5*�57 LV�WKH�DYHUDJH�5	'�VXEVLGL]DWLRQ�UDWH��57�4 LV�WKH�DYHUDJH�5	'�LQWHQVLW\��WKH�LQVWDELOLW\�SDUDPHWHU�LV�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�DQQXDO�JURZWK�UDWH�RI�WKH�5	'�VXEVLGL]DWLRQ�UDWLR��7KHVH�H[SODQDWRU\�YDULDEOHV�DUH�FRPSXWHG�RYHU�WKH�SHULRG����� ����IRU�HDFK�LQGXVWU\���� )RU�WKH�8.��WKH�5	'�LQWHQVLW\�KDV�EHHQ�UHPRYHG�IURP�WKH�UHJUHVVLRQ�EHFDXVH�RI�D�KLJK�FRUUHODWLRQ�ZLWK�WKH�5	'�VXEVLGL]DWLRQ�UDWLR��
�WKH�HVWLPDWHG�SDUDPHWHU�LV�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�DW�D�����SUREDELOLW\�WKUHVKROG�
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��� 32/,&<�5(&200(1'$7,216
7KH�HFRQRPHWULF�DQDO\VLV�SUHVHQWHG�LQ�WKLV�SDSHU�OHDGV�WR�IRXU�PDLQ�FRQFOXVLRQV�ZKLFK�GR�QRW�YDOLGDWH�WKH�VXVSLFLRXV�VWDQFH��JHQHUDOO\�WDNHQ�XS�LQ�WKH�OLWHUDWXUH��DJDLQVW�5	' VXEVLGLHV�
x :H�FDQQRW�UHDFK�WKH�FRQFOXVLRQ�WKDW�WKH�LPSDFW�RI�SULYDWHO\�IXQGHG�5	'�RQ�SURGXFWLYLW\�JURZWK� LV�VLJQLILFDQWO\�KLJKHU�WKDQ�WKH�LPSDFW�RI�SXEOLFO\�ILQDQFHG�5	'��)XUWKHU��SULYDWH�5	'�LV�QRW�DVVRFLDWHG�WR�KLJKHU��RU�HYHQ�HTXLYDOHQW��UHWXUQV�WKDQ�WRWDO�5	'��,Q�IDFW��RQO\�WRWDO� 5	'� LV� DVVRFLDWHG� WR� VLJQLILFDQW� UDWHV� RI� UHWXUQ�� ,Q� WKH� FRQWH[W� RI� D� SURGXFWLRQ�IXQFWLRQ�IUDPHZRUN��WKHVH�UHVXOWV�VXJJHVW�WKDW�WKH�GLVDJJUHJDWLRQ�RI�WRWDO�5	'�LQWR�LWV�WZR�PDLQ� VRXUFHV� RI� IXQGV�PLJKW� QRW� EH� DQ� DSSURSULDWH� DSSURDFK�ZKHQ� SDQHO� GDWD� DUH� XVHG��EHFDXVH�D�GROODU�LV�D�GROODU���
x 5	'� VXEVLGLHV� PD\� VWLPXODWH� RU� LQKLELW� SULYDWH� 5	'� LQYHVWPHQWV� GHSHQGLQJ� RQ� WKH�FRXQWULHV�DQG�RU�WKH�LQGXVWULHV�FRQVLGHUHG��,Q�DQ\�FDVH��WKH\�DOZD\V�FRQWULEXWH�WR�UDLVH�WRWDO�5	'�LQYHVWPHQWV�
x 7KH�LPSDFW�RI�5	'�VXEVLGLHV�RQ�SULYDWH�5	'�LQYHVWPHQWV�HYDOXDWHG�DW�WKH�DJJUHJDWH�OHYHO�LV�ORZHU�WKDQ�WKH�ZHLJKWHG�DYHUDJH�RI�WKH�LPSDFWV�PHDVXUHG�IRU�DOO�GLVDJJUHJDWH�LQGXVWULHV��VXJJHVWLQJ�WKDW�LPSRUWDQW�QHJDWLYH�LQWHULQGXVWU\�HIIHFWV�DUH�DW�ZRUN��
x 7KH�FURVV�LQGXVWU\�DQG�FURVV�FRXQWU\�GLIIHUHQFHV� LQ� WKH�SULYDWH�5	'�LQYHVWPHQW�UHVSRQVH�SURILOH�WR�5	'�VXEVLGLHV�PD\�EH�H[SODLQHG��DW�OHDVW�SDUWO\��E\�WKH�GHJUHH�RI�YRODWLOLW\�RI�WKH�VXEVLGL]DWLRQ�SROLF\��7KH�PRUH�XQVWDEOH�D�VXEVLGL]DWLRQ�UDWH�LV��WKH�OHVV�DQ�LQFUHDVH�LQ�5	'�VXEVLGLHV�LV�OLNHO\�WR�VWLPXODWH�SULYDWH�5	'�LQYHVWRUV�
5HIHUHQFHV
$QWRQHOOL� &��� ������ © $� IDLOXUH�LQGXFHPHQW� PRGHO� RI� UHVHDUFK� DQG� GHYHORSPHQW� H[SHQGLWXUH ª�� -RXUQDO� RI�(FRQRPLF�%HKDYLRU�DQG�2UJDQL]DWLRQ���������SS���������
&DSURQ�+��� ����D��(FRQRPLF� TXDQWLWDWLYH�PHWKRGV� IRU� WK� HYDOXDWLRQ� RI� WKH� LPSDFW� RI� 5�	�'� SURJUDPPHV��$�VWDWH�RI�WKH�DUW��0RQLWRU�6SHDU�6HULHV��(XURSHDQ�&RPPXQLW\�&RPPLVVLRQ��%UXVVHOV�
&DSURQ�+�������E��© 7KH�DSSOLHG�HFRQRPHWULFV�RI�5�	�'�SXEOLF�IXQGLQJ���:KDW
V�WKDW�IRU�" ª��LQ�&DSURQ�+���HG����7KH� 4XDQWLWDWLYH� (YDOXDWLRQ� RI� WKH� ,PSDFW� RI� 5� 	� '� 3URJUDPPHV�� 0RQLWRU�6SHDU� 6HULHV�� (XURSHDQ�&RPPXQLW\�&RPPLVVLRQ��%UXVVHOV��SS���������
&DSURQ�+��� DQG�9DQ�3RWWHOVEHUJKH�GH� OD�3RWWHULH�%��� ����D�� ©3XEOLF� VXSSRUW� WR� EXVLQHVV�5	'��$Q� LQWHJUDWHG�DVVHVVPHQW�VFKHPH ª��WKLV�YROXPH�
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&DSURQ� +��� DQG� 9DQ� 3RWWHOVEHUJKH� GH� OD� 3RWWHULH� %��� ����E�� ,VVXHV� LQ� PHDVXULQJ� WKH� UHODWLRQVKLS� EHWZHHQ�JRYHUQPHQW�DQG�SULYDWH�5	'��PLPpR��8QLYHUVLWp�/LEUH�GH�%UX[HOOHV�
&DUPLFKDHO� -��� ������ © 7KH HIIHFWV�RI�PLVVLRQ�RULHQWHG�SXEOLF�5	'�VSHQGLQJ�RQ�SULYDWH� LQGXVWU\ ª��-RXUQDO�RI�)LQDQFH���������SS���������
&RKHQ�:��DQG�/HYLQ�5���������© (PSLULFDO�VWXGLHV�RI�LQQRYDWLRQ�DQG�PDUNHW�VWUXFWXUH ª ��LQ�5��6FKPDOHQVHH�DQG�5��:LOOJ��HGV���+DQGERRN�RI�,QGXVWULDO�2UJDQL]DWLRQ��1RUWK�+ROODQG��$PVWHUGDP��SS������������
&URWW� 5��� ������ (YDOXDWLRQ� GH� O¶LPSDFW� GHV� DLGHV� SXEOLTXHV� GLUHFWHV� j� OH� UHFKHUFKH� LQGXVWULHOOH�� XQH� pWXGH�HPSLULTXH� VXU� HQWUHSULVHV� ZDOORQQHV� HW� EHOJHV�� 7KqVH� GH� 'RFWRUDW�� 8QLYHUVLWp� &DWKROLTXH� GH� /RXYDLQ��1RXYHOOH�VpULH�1�����
)|OVWHU� 6��� 7URILPRY� *��� ������ © 'R� VXEVLGLHV� WR� 5	'� DFWXDOO\� VWLPXODWH� 5	'� LQYHVWPHQW" ª�� 0LPpR�� 7KH�,QGXVWULDO�,QVWLWXWH�RI�(FRQRPLF�DQG�6RFLDO�5HVHDUFK�
*ULOLFKHV�=���������© ,VVXHV�LQ�DVVHVVLQJ�WKH�FRQWULEXWLRQ�RI�UHVHDUFK�DQG�GHYHORSPHQW�WR�SURGXFWLYLW\�JURZWK ª��%HOO�-RXUQDO�RI�(FRQRPLFV����������SS���������
*ULOLFKHV�=���������© 5HWXUQV�WR�5HVHDUFK�DQG�'HYHORSPHQW�([SHQGLWXUHV�LQ�WKH�3ULYDWH�6HFWRU ª��LQ�-��.HQGULFN�DQG� 9DFFDUD� �HGV���1HZ�'HYHORSPHQWV� LQ� 3URGXFWLYLW\�0HDVXUHPHQW� DQG� $QDO\VLV�� 8QLYHUVLW\� RI� &KLFDJR�3UHVV��&KLFDJR��SS���������
*ULOLFKHV�=���������5�	�'��3DWHQWV�DQG�3URGXFWLYLW\��8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR�
*ULOLFKHV� =��� ������ © 3URGXFWLYLW\�� 5� 	� '� DQG� %DVLF� 5HVHDUFK� DW� WKH� )LUP� /HYHO� LQ� WKH� ����¶V ª��$PHULFDQ�(FRQRPLF�5HYLHZ����������SS���������
*ULOLFKHV� =��� ������ © 5	'� DQG� 3URGXFWLYLW\��(FRQRPHWULF�5HVXOWV� DQG�0HDVXUHPHQW� ,VVXHV ª�� LQ� 3�� 6WRQHPDQ��HG����+DQGERRN�RI�WKH�(FRQRPLFV�RI�,QQRYDWLRQ�DQG�7HFKQRORJLFDO�&KDQJH��%ODFNZHOO��2[IRUG�8.��SS��������
*ULOLFKHV�=�� DQG�/LFKWHQEHUJ�)���������© 5	'�DQG�3URGXFWLYLW\�*URZWK�DW� WKH� ,QGXVWU\�/HYHO� �� ,V� WKHUH�6WLOO�D�5HODWLRQVKLS�" ª��LQ�=��*ULOLFKHV��HG����5	'��3DWHQWV�DQG�3URGXFWLYLW\��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��SS���������
+ROHPDQV� %��� 6OHXZDHJHQ� /��� ������ © ,QQRYDWLRQ� ([SHQGLWXUHV� DQG� WKH� 5ROH� RI� *RYHUQPHQW� LQ� %HOJLXPª���5HVHDUFK�3ROLF\������S����������
.DXNR�� ����� © (IIHFWLYHQHVV�RI�5	'�VXEVLGLHV�� D�VFHSWLFDO�QRWH�RQ�WKH�HPSLULFDO�OLWHUDWXUH ª��5HVHDUFK�3ROLF\������SS���������
/HRQDUG�:�� ����� © 5HVHDUFK�DQG�GHYHORSPHQW�LQ�LQGXVWULDO�JURZWK ª��-RXUQDO�RI�3ROLWLFDO�(FRQRP\���������SS����������
/HYLQ�5�� DQG�5HLVV�3��� ����� © 7HVW�RI� D�6FKXPSHWHULDQ�PRGHO�RI�5	'�DQG�PDUNHW� VWUXFWXUH ª�� LQ�=�*ULOLFKHV��HG���5	'��3DWHQWV�DQG�3URGXFWLYLW\��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��SS���������
/HY\�'�� ����� © (VWLPDWLQJ�WKH�LPSDFW�RI�JRYHUQPHQW�5	' ª��(FRQRPLF�/HWWHUV���������SS����������
/HY\�'��DQG�7HUOHFN\M�1�������� © (IIHFWV�RI�JRYHUQPHQW�5	'�RQ�SULYDWH�5	'�LQYHVWPHQW�DQG�SURGXFWLYLW\���D�PDFURHFRQRPLF�DQDO\VLV ª�%HOO�-RXUQDO�RI�(FRQRPLFV���������SS����������
/HY\� '�� DQG� 7HUOHFN\M� 1��� ������ © 3UREOHPV� LGHQWLI\LQJ� UHWXUQV� WR� 5	'� LQ� DQ� LQGXVWU\ ª��0DQDJHULDO� DQG�'HFLVLRQ�(FRQRPLFV��6SHFLDO�,VVXH�������SS�������
/H\GHQ� '�3��� � /LQN� $�1��� ������ ©:K\� DUH� JRYHUQPHQWDO� 5	'� DQG� SULYDWH� 5	'� FRPSOHPHQWV" ª�� $SSOLHG�(FRQRPLFV����������SS���������
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/H\GHQ�/��DQG�/LQN�$���������*RYHUQPHQW¶V�UROH�LQ�LQQRYDWLRQ��.OXZHU��1RUZHOO�0DVV�
/LFKWHQEHUJ� )�5��� ������ © 7KH� UHODWLRQVKLS� EHWZHHQ� )HGHUDO� FRQWUDFW� 5	'� DQG� FRPSDQ\� 5	' ª�� $PHULFDQ�(FRQRPLF�5HYLHZ���������SS�������
/LFKWHQEHUJ�)�5�������� © 7KH�HIIHFW�RI�JRYHUQPHQW�IXQGLQJ�RQ�SULYDWH�LQGXVWULDO� UHVHDUFK�DQG�GHYHORSPHQW��$�UH�DVVHVVPHQW ª���-RXUQDO�RI�,QGXVWULDO�(FRQRPLFV���������SS���������
/LFKWHQEHUJ�)���������© 7KH�SULYDWH�5�	�'�LQYHVWPHQW�UHVSRQVH�WR�)HGHUDO�GHVLJQ�DQG�WHFKQLFDO�FRPSHWLWLRQV ª��$PHULFDQ�(FRQRPLF�5HYLHZ����������SS���������
/LFKWHQEHUJ� )��� DQG� 6LHJHO�'��� ������ © 7KH� LPSDFW� RI� 5	'� LQYHVWPHQW� RQ� SURGXFWLYLW\�� QHZ� HYLGHQFH� XVLQJ�OLQNHG�5	'�� /5'�GDWD ª��(FRQRPLF�,QTXLU\����������SS���������
/LQN�$���������© $Q�DQDO\VLV�RI� WKH�FRPSRVLWLRQ�RI�5	'�VSHQGLQJ ª��6RXWKHUQ�(FRQRPLF�-RXUQDO����� �����SS��������
0DQVILHOG���������©�5DWHV�RI�UHWXUQ�IURP�LQGXVWULDO�UHVHDUFK�DQG�GHYHORSPHQW ª��$PHULFDQ�(FRQRPLF�5HYLHZ������SS���������
0DQVILHOG� (��� 6ZLW]HU� /��� ������ © (IIHFWV� RI� )HGHUDO� VXSSRUW� RQ� FRPSDQ\�ILQDQFHG� 5� DQG� '� �� 7KH� FDVH� RI�HQHUJ\ ª��0DQDJHPHQW�6FLHQFH���������S����������
0H\HU�.UDKPHU� )��� ������ © 7KH� 'HWHUPLQDQWV RI� ,QYHVWPHQW� LQ� 5	'� DQG� WKH� 5ROH� RI� 3XEOLF� 3ROLFLHV� �� DQ�(YDOXDWLRQ ª�� LQ� 'HLDFR� (��� +RUQHOO� (��� 9LFNHU\� *�� �HG���� 7HFKQRORJ\� DQG� ,QYHVWPHQW�� /RQGRQ�� 3LQWHU�3XEOLVKHUV��SS�������
1DGLUL� ,�� ����� © &RQWULEXWLRQV� DQG� GHWHUPLQDQWV� RI� UHVHDUFK� DQG� GHYHORSPHQW� H[SHQGLWXUHV� LQ� WKH� 86�PDQXIDFWXULQJ� LQGXVWULHV ª�� LQ� 9RQ� )XUVWHQEHUJ� *�� �HG���� &DSLWDO�� (IILFLHQF\� DQG� *URZWK�� %DOOLQJHU�3XEOLVKLQJ�&RPSDQ\��&DPEULGJH��SS����������
5HLVV�3�� ����� © 'HWHFWLQJ� PXOWLSOH� RXWOLHUV� ZLWK� DQ� DSSOLFDWLRQ� WR� 5	'� SURGXFWLYLW\ ª�� -RXUQDO� RI�(FRQRPHWULFV���������SS����������
5RVHQEHUJ� -��� ������ © 5HVHDUFK� DQG�0DUNHW�6KDUH��$�5HDSSUDLVDO� RI� WKH�6FKXPSHWHU�+\SRWKHVLV ª��-RXUQDO�RI�,QGXVWULDO�(FRQRPLFV���������SS���������
6FKDQNHUPDQ�0�� ����� © 7KH� HIIHFWV� RI� GRXEOH� FRXQWLQJ� DQG� H[SHQVLQJ� RQ� WKH� PHDVXUHG� UHWXUQV� WR� 5	' ª��5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV���������SS����������
6FRWW� -���������)LUP�YHUVXV� LQGXVWU\�YDULDELOLW\� LQ�5�	�'�LQWHQVLW\�� LQ�=��*ULOLFKHV� �HG����RS��FLW�� 8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR��SS���������
6FKULHYHV�5���������© 0DUNHW�6WUXFWXUH�DQG�,QQRYDWLRQ���$�1HZ�3HUVSHFWLYH ª��-RXUQDO�RI�,QGXVWULDO�(FRQRPLFV���������SS���������
6ZLW]HU� /��� ������ © 7KH�'HWHUPLQDQWV� RI� ,QGXVWULDO�5	'� ��$�)XQGV� )ORZ�6LPXOWDQHRXV�(TXDWLRQ�$SSURDFKª��7KH�5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV���������SS�������
7HUOHFN\M�1�� ����� (IIHFWV� RI�5	'�RQ� WKH� SURGXFWLYLW\�JURZWK�RI� LQGXVWULHV��DQG� H[SORUDWRU\� VWXG\��1DWLRQDO�3ODQQLQJ�$VVRFLDWLRQ��:DVKLQJWRQ�
7HUOHFN\M� 1��� ������ © 'LUHFW� DQG� LQGLUHFW� HIIHFWV� RI� LQGXVWULDO� UHVHDUFK� DQG GHYHORSPHQW� RQ� WKH� SURGXFWLYLW\�JURZWK�RI�LQGXVWULHV ª��LQ�-�.HQGULFN�DQG�9DFFDUD��HGV���1HZ�GHYHORSPHQWV�LQ�SURGXFWLYLW\�PHDVXUHPHQW�DQG�DQDO\VLV��8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR��SS���������
9DQ�3RWWHOVEHUJKH�GH� OD�3RWWHULH�%��� ������7KH� HIILFLHQF\�RI� VFLHQFH�DQG� WHFKQRORJ\�SROLFLHV� LQVLGH� WKH�7ULDG��3K�'���8QLYHUVLWp�/LEUH�GH�%UX[HOOHV��IRUWKFRPLQJ�
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9DQ�3RWWHOVEHUJKH�GH�OD�3RWWHULH�%���DQG�3DQLWFK�$���������©$Q�LQVLJKW�LQWR�WKH�GHWHUPLQDQWV�RI�WKH�SULYDWH�5	'�UHVSRQVH� WR� 5	'� VXEVLGLHV ª�� LQ� 0XHOOHU� +��� 3HUVVRQ� -�*��� DQG� /XPVGHQ� .�5�� �(GV�� 0DQDJHPHQW� RI�WHFKQRORJ\ 9,��605�6ZHGHQ��SS���������


