
+HWHURJHQRXV�)RUHFDVWLQJ�DQG�)HGHUDO�5HVHUYH�,QIRUPDWLRQ

E\�

0RUGHFDL�.XU]��6WDQIRUG�8QLYHUVLW\

�7KLV�GUDIW��'HFHPEHU����������

$EVWUDFW

:H�SURYLGH�HYLGHQFH�WKDW�SULYDWH�IRUHFDVWHUV�DQG�WKH�VWDII�RI�WKH�)HGHUDO�5HVHUYH�XVH�GLIIHUHQW�IRUHFDVWLQJ

PRGHOV�WR�SUHGLFW�LQIODWLRQ�DQG�*13�JURZWK�DQG�KHWHURJHQHLW\�RI�IRUHFDVWLQJ�PRGHOV�LV�WKH�QRUP�LQ�WKH

PDUNHW�SODFH���:H�WKXV�DUJXH�WKDW�QHLWKHU�WKH�)HG�QRU�FRPPHUFLDO�IRUHFDVWHUV�NQRZ�WKH�³WUXH´�PRGHO�RI�WKH

HFRQRP\���:H�GHPRQVWUDWH�WKDW�WKHLU�IRUHFDVW�HUURUV�DUH�FRUUHODWHG�ZLWK�LQIRUPDWLRQ�DYDLODEOH�DW�WKH�WLPH

ZKHQ�WKH�IRUHFDVWV�ZHUH�PDGH�DQG�KHQFH��E\�VWXG\LQJ�WKH�V\VWHPDWLF�SDWWHUQV�RI�WKHVH�IRUHFDVW�HUURUV��ZH

FDQ�GHGXFH�D�JUHDW�GHDO�DERXW�WKHLU�DVVHVVPHQWV�RI�HFRQRPLF�FRQGLWLRQV�LQ�JHQHUDO�DQG�WKHLU�YLHZ�RI

PRQHWDU\�SROLF\�LQ�SDUWLFXODU���:H�DOVR�VKRZ�WKDW

�L��DOWKRXJK�DOO�SULYDWH�IRUHFDVWHUV�KDYH�WKH�VDPH�LQIRUPDWLRQ��WKHLU�GLYHUVH�IRUHFDVWLQJ�PRGHOV�UHVXOW�LQ�D

GLVWULEXWLRQ�RI�IRUHFDVWV�ZKLFK�IOXFWXDWHV�RYHU�WLPH���7KH�GLVWULEXWLRQ�VKRZV�QR�WHQGHQF\�IRU�FRQYHUJHQFH��

7KH�³FRQVHQVXV´�PHGLDQ�IRUHFDVWHU�LV�D�UDQGRP�PHPEHU�ZKRVH�LGHQWLW\�FKDQJHV�RYHU�WLPH�

�LL��WKH�HYLGHQFH�VKRZV�WKDW�DW�DQ\�GDWH�WKHUH�LV�D�ZKROH�VHW�RI�SULYDWH�IRUHFDVWV�ZKR�DJUHH�ZLWK�WKH�)HG¶V

IRUHFDVWV�EXW�WKH�)HG�IRUHFDVWV�DUH�OHVV�YRODWLOH�WKDQ�WKH�YRODWLOLW\�RI�SULYDWH�IRUHFDVWV�PHDVXUHG�E\�WKH

YDULDQFH�RI�WKH�FURVV�VHFWLRQDO�GLVWULEXWLRQ�RI�SULYDWH�IRUHFDVWV�

�LY��GLYHUVH�DVVHVVPHQWV�RI�WKH�LPSDFW�RI�PRQHWDU\�SROLF\�RQ�LQIODWLRQ�DQG�JURZWK�DUH�LPSRUWDQW�IDFWRUV

ZKLFK�FRQWULEXWH�WR�WKH�KHWHURJHQHLW\�RI�IRUHFDVWV���$�VXUSULVLQJ�UHVXOW�UHYHDOV�WKDW�DOWKRXJK�WKHUH�LV�VWURQJ

HYLGHQFH�IRU�KHWHURJHQHLW\�DPRQJ�IRUHFDVWHUV��ZH�DOVR�ILQG�VLPLODULW\�LQ�TXDOLWDWLYH�SDWWHUQV�RI�IRUHFDVW

HUURUV�RI�DOO�SDUWLFLSDQWV��LQFOXGLQJ�WKH�)HG���4XDOLWDWLYH�VLPLODULW\�LPSOLHV�VLPLODULW\�LQ�WKH�EDVLF�LGHDV

XQGHUO\LQJ�WKH�IRUHFDVWLQJ�PRGHOV�HYHQ�ZKHQ�WKHVH�LGHDV�DUH�ZURQJ���7KLV�LPSOLHV�D�GHJUHH�RI�FRUUHODWLRQ

DPRQJ�WKH�VXEMHFWLYH�EHOLHIV�RI�GLYHUJHQW�DJHQWV�LQ�WKH�HFRQRP\�

�Y��DOWKRXJK�DOO�IRUHFDVWV�YLRODWH�WKH�VWDQGDUG�RUWKRJRQDOLW\�FRQGLWLRQV�RI�5DWLRQDO�([SHFWDWLRQV��ZH�DUJXH

LQ�WKLV�SDSHU�WKDW�WKLV�VKRXOG�QRW�EH�LQWHUSUHWHG�DV�LUUDWLRQDO�EHKDYLRU���:H�SURYLGH�DQ�LQWURGXFWLRQ�WR�WKH

WKHRU\�RI�5DWLRQDO�%HOLHI��VHH�.XU]�����������������DQG�GHPRQVWUDWH�WKDW�LQ�FRQWUDVW�WR�WKH�UHMHFWLRQ�RI

5DWLRQDO�([SHFWDWLRQV��WKH�SDWWHUQ�RI�HVWLPDWHG�SDUDPHWHUV�LV�FRQVLVWHQW�ZLWK�WKH�SUHGLFWLRQV�RI�WKH�WKHRU\

RI�5DWLRQDO�%HOLHIV��VHH�.XU]�������������������,Q�RSSRVLWLRQ�WR�VRPH��H�J��'H�%RQGW�DQG�7KDOHU��������

���������ZH�DUJXH�WKDW�UHMHFWLRQ�RI�UDWLRQDO�H[SHFWDWLRQV�VKRXOG�QRW�EH�LQWHUSUHWHG�WR�LPSO\�LUUDWLRQDO

EHKDYLRU��
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�7KLV�UHVHDUFK�ZDV�VXSSRUWHG�E\�D�JUDQW�RI�WKH�6PLWK�5LFKDUGVRQ�)RXQGDWLRQ�WR�WKH�6WDQIRUG�,QVWLWXWH�IRU�(FRQRPLF



3ROLF\�5HVHDUFK��6,(35����7KH�DXWKRU�LV�GHHSO\�LQGHEWHG�WR�&KULVWLQD�'��5RPHU�DQG�WR�'DYLG�+��5RPHU�IRU�WKHLU�JHQHURVLW\�LQ

SURYLGLQJ�XV�ZLWK�WKHLU�LQLWLDO�GDWD�ILOH��WR�5DQGHOO�0RRUH�RI�WKH�%OXH�&KLS�(FRQRPLF�,QGLFDWRUV�IRU�SURYLGLQJ�WKH�GHWDLOHG�GDWD

XVHG�LQ�WKLV�SDSHU�DQG�WR�'HDQ�&URXVKRUH�IRU�KHOS�ZLWK�UHVSHFW�WR�WKH�63)�DQG�)HGHUDO�5HVHUYH�GDWD�ILOHV���7KH�DXWKRU�WKDQNV

$OEHUW�&KXQ��6FRWW�)XOIRUG���+HKXL�-LQ�DQG�3H\URQ�/DZ�IRU�PDQ\�LQVLJKWIXO�FRQYHUVDWLRQV�UHJDUGLQJ�WKH�FRQWHQW�DQG�PHWKRGV�RI

WKLV�SDSHU�DQG�IRU�DVVLVWDQFH�ZLWK�WKH�FRPSXWDWLRQDO�DQG�WHFKQLFDO�DVSHFWV�RI�WKH�ZRUN��+H�DOVR�WKDQNV�$UWXUR�5LFDUGR�*RQ]DOH]

GH�OD�0RWD�IRU�KHOSIXO�GLVFXVVLRQV�RI�WKH�LVVXHV�UDLVHG�LQ�WKLV�SDSHU��

�

+HWHURJHQRXV�)RUHFDVWLQJ�DQG�)HGHUDO�5HVHUYH�,QIRUPDWLRQ�

E\�

0RUGHFDL�.XU]��6WDQIRUG�8QLYHUVLW\

�7KLV�GUDIW��'HFHPEHU���������

�� ,QWURGXFWLRQ

,Q�D�VWLPXODWLQJ�SDSHU�5RPHU�DQG�5RPHU����������LQ�VKRUW�5	5��SURSRVH�WKDW�WKH�)HGHUDO

5HVHUYH�VWDII�KDV�VXSHULRU�LQIRUPDWLRQ�LQ�PDNLQJ�WKHLU�*UHHQ�%RRN�IRUHFDVWV�IRU�WKH�2SHQ�0DUNHW

&RPPLWWHH���7KH�PHWKRG�HPSOR\HG�E\�5	5�LV�IDPLOLDU�IURP�WKH�OLWHUDWXUH�RQ�IRUHFDVW�UDWLRQDOLW\��

7R�H[SODLQ�LW�OHW� �EH�WKH�DQQXDOL]HG�LQIODWLRQ�UDWH�DQG� �EH�WKH�UHDO�DQQXDOL]HG�JURZWK�UDWH�RI

*13��K�TXDUWHUV�DIWHU�GDWH�W����'HQRWH�WKH�IRUHFDVWV�RI�� ��� ��E\�DJHQW�N�DW�GDWH�W��JLYHQ

LQIRUPDWLRQ�, ��E\�� �DQG� ���1RZ�VXSSRVH�D�VHTXHQFH�RI�IRUHFDVWV�

RI�DJHQW�N�IRU�GDWHV��W� �������������7�DUH�SXEOLFO\�DYDLODEOH�DQG�WKH�PHDVXUH�RI�LQIODWLRQ�WKH�DJHQW

IRUHFDVWHG�LV�WKH�*13�GHIODWRU���$OVR��WKH�*UHHQ�%RRN�IRUHFDVWV�RI�WKH�)HGHUDO�5HVHUYH�VWDII�DUH

DYDLODEOH�IRU�WKH�VDPH�GDWHV�DQG�IRU�WKH�VDPH�IRUHFDVWLQJ�KRUL]RQV��K���8VLQJ�LQIODWLRQ�IRUHFDVWLQJ

DV�DQ�H[DPSOH��5	5��������HVWLPDWH�ILUVW�D�UHJUHVVLRQ�RI�WKH�IRUP

��D� �

,I�WKH�DJHQW�NQHZ�WKH�WUXH�SUREDELOLW\�ODZ�RI�WKH�VWRFKDVWLF�SURFHVV�RI�LQIODWLRQ�DQG�LI�KH�XVHG�DOO

DYDLODEOH�LQIRUPDWLRQ��ZH�ZRXOG�H[SHFW� ��FRQGLWLRQV�ZKLFK�5	5�������

DQG�RWKHUV�FDOO�³UDWLRQDOLW\�FRQGLWLRQV�´��1H[W��VXSSRVH�ZH�DVN�LI�WKH�)HGHUDO�5HVHUYH�VWDII�NQHZ

VRPHWKLQJ�WKDW�WKH�SULYDWH�IRUHFDVWHU�GLG�QRW�NQRZ���.HHS�LQ�PLQG�WKDW�SULYDWH�IRUHFDVWV�DUH

NQRZQ�WR�WKH�)HGHUDO�5HVHUYH�ZKLOH�WKH�)HG¶V�*UHHQ�%RRN�IRUHFDVWV�DUH�NHSW�FRQILGHQWLDO�IRU�ILYH
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\HDUV�DIWHU�WKH\�DUH�PDGH���+HQFH��WKH�)HG¶V�IRUHFDVWV�DUH�QRW�DYDLODEOH�WR�IRUHFDVWHU�N�ZKHQ�KH

PDNHV�KLV�IRUHFDVWV���8QGHU�WKHVH�FRQGLWLRQV�ZH�PD\�DVN�LI�WKH�JUHHQ�ERRN�IRUHFDVWV��GHQRWHG�E\

��LPSURYH�UHJUHVVLRQ���D����5	5��������WKXV�HVWLPDWH�D�VHFRQG�UHJUHVVLRQ�RI�WKH�IRUP

��E� �

7KH\�SURSRVH�WKDW��XQGHU�WKH�VSHFLILHG�FRQGLWLRQV�� �PHDVXUH�WKH�LPSDFW�RI�DGGLWLRQDO

LQIRUPDWLRQ�WKH�)HGHUDO�5HVHUYH�6WDII�KDG�UHODWLYH�WR�DJHQW�N��DQG�VWDWLVWLFDO�VLJQLILFDQFH�RI�WKHVH

HVWLPDWHV�GHPRQVWUDWH�WKH�SUHVHQFH�RI�VXSHULRU�LQIRUPDWLRQ�RI�WKH�)HGHUDO�5HVHUYH�VWDII��

7R�FDUU\�RXW�WKLV�DQDO\VLV�5	5��������XVHG�WKH�*UHHQ�%RRN�IRUHFDVWV�IURP��������

WKURXJK���������DQG�WKUHH�SULYDWH�GDWD�ILOHV���)LUVW��WKH�IRUHFDVWV�RI�WKH�%OXH�&KLS�(FRQRPLF

,QGLFDWRUV��%/8��FRQVLVWLQJ�RI�RYHU����ODUJH�FRUSRUDWLRQV��ILQDQFLDO�LQVWLWXWLRQV�DQG�FRQVXOWLQJ

ILUPV�HQJDJHG�LQ�IRUHFDVWLQJ���7KHVH�IRUHFDVWV�ZHUH�PDGH�IURP��������WKURXJK���������DQG

FRYHU�GLIIHUHQW�HFRQRPLF�LQGLFDWRUV���7KH�VHFRQG�VHW�LV�IURP�WKH�6XUYH\�RI�3URIHVVLRQDO

)RUHFDVWHUV��63)��ZKLFK�LV�FXUUHQWO\�FRQGXFWHG�E\�WKH�)HGHUDO�5HVHUYH�%DQN�RI�3KLODGHOSKLD��

7KLV�VXUYH\�FRQWLQXHV�WKH�HDUOLHU�$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ?1DWLRQDO�%XUHDX�VXUYH\�ZKLFK

ZDV�VWDUWHG�LQ��������7KH�63)�LV�VLPLODU�WR�WKH�%OXH�&KLS�(FRQRPLF�,QGLFDWRUV�LQ�EHLQJ�EDVHG�RQ

PDQ\�GLIIHUHQW�SURIHVVLRQDO�SULYDWH�IRUHFDVWHUV���2QH�GLIIHUHQFH�EHWZHHQ�WKH�63)�DQG�WKH�%OXH

&KLS�(FRQRPLF�,QGLFDWRUV�LV�WKDW�WKH�LGHQWLW\�RI�WKH�63)�IRUHFDVWHUV�LV�QRW�UHYHDOHG�E\�QDPH

ZKLOH�WKH�LGHQWLW\�RI�WKH�%OXH�&KLS�IRUHFDVWHUV�LV�PDGH�SXEOLF�HYHU\�PRQWK���7KH�WKLUG�VRXUFH�DUH

WKH�IRUHFDVWV�PDGH�E\�'DWD�5HVRXUFHV��,QF���'5,��VWDUWLQJ�LQ����������+HQFH��DPRQJ�WKH�WKUHH

VRXUFHV�XVHG��RQO\�WKH�'5,�GDWD�FRQVLVW�RI�WLPH�VHULHV�RI�D�VSHFLILF�DJHQW�RU�RUJDQL]DWLRQ���7KH

%/8�DQG�63)�ILOHV�FRQVLVW�RI�KHWHURJHQRXV�FROOHFWLRQ�RI�IRUHFDVWV���5	5��������XVHG�WKH�PHGLDQ

IRUHFDVW�RI�%/8�DQG�WKH�PHGLDQ�IRUHFDVW�RI�63)�DV�LI�LW�ZDV�WKH�IRUHFDVW�PDGH�E\�DQ�LQGLYLGXDO

DJHQW���7KH�DQDO\VLV�LV�WKHQ�FRQGXFWHG�DV�LI�ZH�KDYH�FRQVLVWHQW�IRUHFDVW�GDWD�RI�WKUHH�DJHQWV���

7R�LOOXVWUDWH�WKH�UHVXOWV�RI�5	5��������FRQVLGHU��IRU�H[DPSOH�D�IRUHFDVWLQJ�KRUL]RQ�RI��

TXDUWHUV��WKXV�K� �����7KH�XSSHU�SDQHO�RI�7DEOH���SURYLGHV�HVWLPDWHV�RI�HTXDWLRQ���D��DQG�WKH

ORZHU�SDQHO�HVWLPDWHV�RI���E����7KHVH�HVWLPDWHV�DUH�EDVHG�RQ�RXU�HQODUJHG�GDWD�VHW�ZKLFK�FRYHUV

WKH�SHULRG�XS�WR�������EXW�DUH�VLPLODU�WR�WKRVH�UHSRUWHG�LQ�5	5����������7KH�HVWLPDWHG�YDOXHV�RI

DUH�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�LQ�DOO�WKUHH�HTXDWLRQV�DQG�WKH�FRUUHODWLRQ�FRHIILFLHQWV

HVWLPDWHG�IRU�DOO�HTXDWLRQV�LQ�WKH�VHFRQG�VHW�DUH�ODUJHU�WKDQ�WKH�FRUUHVSRQGLQJ�FRHIILFLHQWV�LQ�WKH
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ILUVW�VHW���*DSV�LQ�GDWD�VRXUFHV�OLPLW�WKH�GDWHV�IRU�ZKLFK�GDWD�DUH�VLPXOWDQHRXVO\�DYDLODEOH�IURP

PXOWLSOH�VRXUFHV���&RQVHTXHQWO\��WKH�SHULRGV�IRU�ZKLFK�WKH�HTXDWLRQV�FDQ�EH�HVWLPDWHG�DQG�WKH

QXPEHU�RI�XVHDEOH�REVHUYDWLRQV�GHSHQGV�XSRQ�WKH�QXPEHU�RI�VRXUFHV�XVHG���,Q�WKH�FDVH�RI�7DEOH��

WKH�QXPEHU�RI�REVHUYDWLRQV�XVHG�LQ�WKH�XSSHU�SDQHO�LV�KLJKHU�WKDQ�LQ�WKH�ORZHU�SDQHO�

7DEOH����7HVW�RI�)HGHUDO�5HVHUYH�6WDII�$GGHG�,QIRUPDWLRQ
�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�

(TXDWLRQ���D����

�����N ��� �� ��� ���� �5 ��1
�

%OXH�&KLS ������������ �������������� ��� ���

63) ������������ ������������� ��� ���

'5, ������������ ������������� ��� ���

)HGHUDO�5HVHUYH�6WDII ������������ ������������ ��� ���

(TXDWLRQ���E����

�����N ��� �� ��� ��� ��� � �5 �1
�

%OXH�&KLS ������������ ������������ ����������� ��� ���

63) ������������ ������������ ����������� ��� ����

'5, ����������� ������������ ����������� ��� ���

5	5��������FRQFOXVLRQ�RI�VXSHULRU�LQIRUPDWLRQ�RI�WKH�)HGHUDO�5HVHUYH�VWDII�LV�GHGXFHG

IURP�WKH�DVVXPSWLRQ�WKDW�WKH�)HG�DQG�FRPPHUFLDO�IRUHFDVWHUV�XVH�WKH�³WUXH´��UDWLRQDO�H[SHFWDWLRQV�

IRUHFDVWLQJ�IXQFWLRQV�ZKLFK�VDWLVI\�RUWKRJRQDOLW\�FRQGLWLRQV�ZLWK�DOO�LQIRUPDWLRQ�DYDLODEOH�DW�WKH

WLPH���7KLV�DVVXPSWLRQ�OLQNV�WKH�GLVFXVVLRQ�WR�WKH�H[WHQVLYH�OLWHUDWXUH�RQ�IRUHFDVWLQJ�UDWLRQDOLW\

�H�J��'H�%RQGW�DQG�7KDOHU�����������������'H/HHXZ�DQG�0F.HOYH\�����������������)UDQNHO�DQG

)URRW���������)ULHGPDQ���������.HDQH�DQG�5XQNOH�����������������/HRQDUG���������/RYHOO�������

DQG�=DUQRZLW]�����������,QGHHG��WKH�63)�GDWD�GLVFXVVHG�DERYH�ZDV�XVHG�E\�=DUQRZLW]��������WR

VKRZ�WKDW�63)�IRUHFDVWV�YLRODWH�UDWLRQDO�H[SHFWDWLRQV�ZKLOH�.HDQH�DQG�5XQNOH��������XVHG�WKH

VDPH�GDWD�WR�VKRZ�WKDW�SULFH�IRUHFDVWLQJ�RI�WKHVH�SURIHVVLRQDO�IRUHFDVWHUV�DUH�³UDWLRQDO�´

,Q�WKLV�SDSHU�ZH�SUHVHQW�HYLGHQFH�WKDW�WKH�FRQGLWLRQV�RI�IRUHFDVW�RUWKRJRQDOLW\�DUH�VWURQJO\

YLRODWHG��LPSO\LQJ�WKDW�WKH�5	5��������FRQFOXVLRQ�RI�VXSHULRU�)HGHUDO�5HVHUYH�LQIRUPDWLRQ�LV

IODZHG���7KH�YLRODWLRQV�RI�RUWKRJRQDOLW\�KROG�IRU�ERWK�WKH�)HGHUDO�5HVHUYH�VWDII�DV�ZHOO�DV�IRU

SULYDWH�IRUHFDVWHUV���,QVWHDG��ZH�SUHVHQW�VWURQJ�HYLGHQFH�LQ�VXSSRUW�RI�DQ�DOWHUQDWLYH�SHUVSHFWLYH��

7KLV�SHUVSHFWLYH�LV�EXLOW�RQ�WKH�HYLGHQFH�WKDW�SULYDWH�IRUHFDVWHUV�DQG�WKH�VWDII�RI�WKH�)HGHUDO

5HVHUYH�XVH�GLIIHUHQW�IRUHFDVWLQJ�PRGHOV�WR�SUHGLFW�LQIODWLRQ�DQG�*13�JURZWK�DQG�KHWHURJHQHLW\



�

RI�IRUHFDVWLQJ�PRGHOV�LV�WKH�QRUP�LQ�WKH�PDUNHW�SODFH���%\�LPSOLFDWLRQ�ZH�DUJXH�WKDW�QHLWKHU�WKH

)HG�QRU�FRPPHUFLDO�IRUHFDVWHUV�NQRZ�WKH�³WUXH´�PRGHO�RI�WKH�HFRQRP\���7KHLU�IRUHFDVW�HUURUV�RYHU

VKRUW�WLPH�VSDQV�DUH�FRUUHODWHG�ZLWK�LQIRUPDWLRQ�DYDLODEOH�DW�WKH�WLPH�ZKHQ�WKH�IRUHFDVWV�ZHUH

PDGH�DQG�KHQFH��E\�VWXG\LQJ�WKH�V\VWHPDWLF�SDWWHUQV�RI�WKHVH�IRUHFDVW�HUURUV��ZH�FDQ�GHGXFH�D

JUHDW�GHDO�DERXW�WKHLU�DVVHVVPHQWV�RI�HFRQRPLF�FRQGLWLRQV�LQ�JHQHUDO�DQG�WKHLU�YLHZ�RI�PRQHWDU\

SROLF\�LQ�SDUWLFXODU���:H�DOVR�DUJXH�LQ�WKLV�SDSHU�WKDW

�L��DOWKRXJK�DOO�SULYDWH�IRUHFDVWHUV�KDYH�WKH�VDPH�LQIRUPDWLRQ��WKHLU�GLYHUVH�IRUHFDVWLQJ�PRGHOV

UHVXOW�LQ�D�GLVWULEXWLRQ�RI�IRUHFDVWV�ZKLFK�IOXFWXDWHV�RYHU�WLPH���7KH�GLVWULEXWLRQ�VKRZV�QR

WHQGHQF\�IRU�FRQYHUJHQFH���7KH�PHGLDQ�IRUHFDVWHU�LV�WKXV�D�UDQGRP�PHPEHU�ZKRVH�LGHQWLW\

FKDQJHV�RYHU�WLPH�

�LL��WKH�HYLGHQFH�VKRZV�WKDW�DW�DQ\�GDWH�WKHUH�LV�D�ZKROH�VHW�RI�SULYDWH�IRUHFDVWV�ZKR�DJUHH�ZLWK�WKH

)HG¶V�IRUHFDVWV�

�LLL��WKH�)HG¶�PRGHO�JHQHUDWHV��RYHU�WLPH��OHVV�YRODWLOH�IRUHFDVWV�WKDQ�WKH�YRODWLOLW\�RI�SULYDWH

IRUHFDVWV�PHDVXUHG�E\�WKH�YDULDQFH�RI�WKH�FURVV�VHFWLRQDO�GLVWULEXWLRQ�RI�SULYDWH�IRUHFDVWV�

�LY��WKH�GLYHUVH�DVVHVVPHQWV�RI�WKH�LPSDFW�RI�PRQHWDU\�SROLF\�RQ�LQIODWLRQ�DQG�JURZWK�DUH

LPSRUWDQW�IDFWRUV�FRQWULEXWLQJ�WR�WKH�KHWHURJHQHLW\�RI�IRUHFDVWV���$�VXUSULVLQJ�UHVXOW�UHYHDOV

WKDW�DOWKRXJK�WKHUH�LV�VWURQJ�HYLGHQFH�IRU�KHWHURJHQHLW\�DPRQJ�IRUHFDVWHUV��ZH�DOVR�ILQG

VLPLODULW\�LQ�TXDOLWDWLYH�SDWWHUQV�RI�IRUHFDVW�HUURUV�RI�DOO�SDUWLFLSDQWV��LQFOXGLQJ�WKH�)HG��

4XDOLWDWLYH�VLPLODULW\�RI�IRUHFDVW�HUURUV�GRHV�QRW�PHDQ�WKH\�PDNH�WKH�VDPH�TXDQWLWDWLYH

IRUHFDVWV��LW�GRHV�LPSO\�VLPLODULW\�LQ�WKH�EDVLF�LGHDV�XQGHUO\LQJ�WKH�IRUHFDVWLQJ�PRGHOV�HYHQ

ZKHQ�WKHVH�LGHDV�DUH�ZURQJ���7KLV�LPSOLHV�D�GHJUHH�RI�FRUUHODWLRQ�DPRQJ�WKH�VXEMHFWLYH

EHOLHIV�RI�GLYHUJHQW�DJHQWV�LQ�WKH�HFRQRP\�

�Y��YLRODWLRQ�RI�RUWKRJRQDOLW\�RI�IRUHFDVWV�LV�LQFRQVLVWHQW�ZLWK�5DWLRQDO�([SHFWDWLRQV�EXW�WKLV

VKRXOG�QRW�EH�LQWHUSUHWHG�DV�LUUDWLRQDO�EHKDYLRU���:H�VKRZ�WKDW�WKH�SDWWHUQ�RI�HVWLPDWHG

SDUDPHWHUV�LV�FRQVLVWHQW�ZLWK�WKH�SUHGLFWLRQV�RI�WKH�WKHRU\�RI�5DWLRQDO�%HOLHIV��VHH�.XU]

������������������,Q�RSSRVLWLRQ�WR�VRPH��H�J��'H�%RQGW�DQG�7KDOHU������������������ZH

DUJXH�WKDW�UHMHFWLRQ�RI�5DWLRQDO�([SHFWDWLRQV�VKRXOG�QRW�EH�LQWHUSUHWHG�DV�LUUDWLRQDO

EHKDYLRU�

�� 7KH�'DWD

��� 7KH�0HGLDQ�)RUHFDVW�'DWD

:H�KDYH�QRWHG�WKDW�WKH�GDWD�XVHG�LQ�WKH�UHJUHVVLRQ�VWXGLHV�FRQVLVW�RI�PHGLDQ�IRUHFDVWV�DQG

UHDOL]HG�GDWD�RI�LQIODWLRQ�UDWHV��PHDVXUHG�E\�WKH�*13�GHIODWRU��DQG�RI�UHDO�*13�JURZWK�UDWHV���7KH

GHWDLOHG�GHVFULSWLRQ�RI�WKHVH�GDWD�FDQ�EH�IRXQG�LQ�5	5��������SDJHV�����������7KH�5	5�������

ILOHV�FRYHU�WKH�SHULRG�XS�WR�����������:H�UHFHLYHG�WKLV�ILOH�IURP�&KULVWLQD�DQG�'DYLG�5RPHU�DQG



�

DW�WKDW�WLPH�WKH�*UHHQ�%RRN�IRUHFDVWV�ZHUH�DYDLODEOH�XS�WR�����������:H�WKXV�XSGDWHG�WKH�5	5

�������ILOHV�WR���������DQG�WKLV�SURYLGHG�XV�ZLWK�IRXU�DGGLWLRQDO�\HDUV�RI�GDWD���7KH�%/8�DQG�63)

VXUYH\V�FRQVLVW�RI�IRUHFDVWV�RI�D�ODUJH�QXPEHU�RI�GLIIHUHQW�IRUHFDVWHUV�RYHU�PDQ\�\HDUV�DQG�WKLV

KHWHURJHQHLW\��FHQWUDO�WR�RXU�ZRUN��ZLOO�EH�GLVFXVVHG�ODWHU���$V�IRU�WKH�FRPSDUDELOLW\�RI�WKH�GDWD

GXH�WR�GLIIHUHQW�GDWHV�RI�UHOHDVH��WKHUH�DUH�YDULRXV�SUREOHPV�ZKLFK�5	5��������GLVFXVV�LQ�GHWDLO��

:LWKRXW�UHSHDWLQJ�WKLV�GHWDLOHG�GHVFULSWLRQ�ZH�PDNH�VHYHUDO�FRPPHQWV�WKDW�FRXOG�KHOS�WKH�UHDGHU

XQGHUVWDQG�WKH�QDWXUH�RI�WKH�GDWD�XVHG�KHUH�

�L��)UHTXHQF\�RI�'DWD���'LIIHUHQW�GDWD�VRXUFHV�DUH�LVVXHG�DW�GLIIHUHQW�GDWHV���7KH�*UHHQ�%RRN�KDV

EHHQ�SUHSDUHG�E\�WKH�VWDII�IRU�WKH�2SHQ�0DUNHW�&RPPLWWHH�VLQFH�����������,Q�WKH�����
V�DQG

����
V�WKH�FRPPLWWHH�PHW�DOPRVW�HDFK�PRQWK���6LQFH�WKH�����
V�LW�KDV�W\SLFDOO\�PHW�HLJKW�WLPHV�D

\HDU���6LQFH�WKHUH�DUH�QR�IRUHFDVWV�LQ�PRQWKV�ZKHQ�WKH�FRPPLWWHH�GRHV�QRW�PHHW��WKH�IUHTXHQF\�RI

WKH�)HG¶V�IRUHFDVWV�KDV�FKDQJHG�ZLWK�WKH�IUHTXHQF\�RI�WKH�FRPPLWWHH¶V�PHHWLQJV���7KH�%OXH�&KLS

(FRQRPLF�,QGLFDWRUV��%/8��DUH�FLUFXODWHG�WR�VXEVFULEHUV�PRQWKO\�DURXQG�WKH�ILIWK�RI�HDFK�PRQWK

VWDUWLQJ�ZLWK����������7KH�IRUHFDVWV�RI�'DWD�5HVRXUFHV��,QF��DUH�LVVXHG�WKUHH�WLPHV�DW�HDFK�TXDUWHU�

RQH�HDUO\��RQH�LQ�WKH�PLGGOH�DQG�RQH�ODWH�LQ�WKH�TXDUWHU�VLQFH��������EXW�WKH�PLGGOH�IRUHFDVWV�DUH

DYDLODEOH�RQO\�VLQFH�WKH�ILUVW�TXDUWHU�RI��������7KH�6XUYH\�RI�3URIHVVLRQDO�)RUHFDVWHUV��63)��LV

FRQGXFWHG�QHDU�WKH�HQG�RI�WKH�VHFRQG�PRQWK�RI�HDFK�TXDUWHU�DQG�DOO�63)�GDWD�LV�TXDUWHUO\���7R

DWWDLQ�PD[LPDO�PDWFKLQJ�RI�GDWD�VRXUFHV�RXU�IRUHFDVWLQJ�ILOHV�DUH�DUUDQJHG�VR�WKDW��IRU�HYHU\

IRUHFDVW�KRUL]RQ��WKH�GDWD�LV�FRQVWUXFWHG�DV�PRQWKO\�GDWD�ZLWK�PLVVLQJ�REVHUYDWLRQV���7KH�%/8

GDWD�DUH�IUHTXHQW�EXW�FRYHU�RQO\�WKH�SHULRG�VLQFH����������7KH�63)�IRUHFDVWV�IRU�LQIODWLRQ�DUH

DYDLODEOH�VLQFH���������DQG�IRU�UHDO�*13�JURZWK�VLQFH��������EXW�WKH�PDLQ�OLPLWDWLRQ�LPSRVHG�E\

63)�LV�WKH�IDFW�WKDW�LW�LV�DYDLODEOH�RQO\�IRXU�WLPHV�HDFK�\HDU�

�LL��)RUHFDVW�+RUL]RQ���,W�LV�W\SLFDOO\�WKH�FDVH�WKDW�DW�DQ\�GDWH�WKH�DFWXDO�LQIODWLRQ�UDWH�DQG�JURZWK

UDWH�RI�*13�DUH�QRW�NQRZQ�IRU�WKH�TXDUWHU�LQ�ZKLFK�WKH�IRUHFDVWV�DUH�PDGH���+HQFH��HDFK�RQH�RI

WKH�IRUHFDVWV�LQFOXGHV�IRUHFDVWLQJ�IRU�WKH�³FXUUHQW�TXDUWHU´�DQG�WKLV�KRUL]RQ�LV�GHQRWHG�E\�K� ����

+HQFH��K� ���PHDQV�³WKH�TXDUWHU�IROORZLQJ�WKH�TXDUWHU�LQ�ZKLFK�WKH�IRUHFDVWV�ZHUH�PDGH�´��7KH

*UHHQ�%RRN�KRUL]RQ�JRHV�XS�WR�VHYHQ�TXDUWHUV�LQWR�WKH�IXWXUH�EXW�YDULHV�RYHU�WLPH���7KH�%/8



�)RU�H[DPSOH��=DUQRZLW]��������XVHG�UHYLVHG�GDWD�WR�VKRZ�WKDW�63)�IRUHFDVWV�OHDG�WR�D�UHMHFWLRQ�RI�5DWLRQDO
�

([SHFWDWLRQV���.HDQH�DQG�5XQNOH��������REMHFWHG�DQG�DUJXHG�63)�SURYLGH�IRUHFDVWV�RI�WKH�ILUVW�UHOHDVH�QRW�WKH�UHYLVLRQV���8VLQJ

WKH�ILUVW�UHOHDVH�GDWD�WKH\�FODLP�WR�KDYH�GHPRQVWUDWHG�WKDW�IRU�D�YHU\�VKRUW�KRUL]RQ��IRUHFDVWV�DUH�FRPSDWLEOH�ZLWK�5DWLRQDO

([SHFWDWLRQV���:H�GLVFXVV�WKHLU�FODLP�ODWHU��LQ�6HFWLRQ���

�7KH�5	5��������ILOH�VWRSV�LQ���������SDUWO\�EHFDXVH�WKH\�GLG�QRW�KDYH�WKH�*UHHQ�%RRN�GDWD�DQG�SDUWO\�EHFDXVH�RI
�

WKH�VZLWFK�IURP�*13�WR�*'3�LQ�JRYHUQPHQW�VWDWLVWLFV���,Q�H[WHQGLQJ�WKH�GDWD�WR���������ZH�KDYH�HOHFWHG�WR�DFFHSW�WKH�SRVVLEOH

GLVWRUWLRQ�WKDW�PLJKW�EH�FUHDWHG�E\�WKLV�GDWD�VZLWFK���:H�WKLQN�LW�LV�PLQRU�LQ�UHODWLRQ�WR�WKH�IRUHFDVW�HUURUV�DQDO\]HG�LQ�WKLV�SDSHU�

�

FRQVHQVXV�IRUHFDVWV��L�H��WKH�PHGLDQV�RI�WKH�LQGLYLGXDO�GLVWULEXWLRQV��DUH�DYDLODEOH�IRU�VL[�DQG

VRPHWLPHV�IRU�VHYHQ�IXWXUH�TXDUWHUV���7KH�'5,�IRUHFDVW�KRUL]RQ�LV�W\SLFDOO\�VHYHQ��IXWXUH�TXDUWHUV

DQG�WKH�63)�LV�W\SLFDOO\�IRXU�IXWXUH�TXDUWHUV���7KH�QXPEHU�RI�REVHUYDWLRQV�DYDLODEOH�IRU�WKH�ORQJ

KRUL]RQ�IRUHFDVWV�LV�W\SLFDOO\�VPDOO�DQG�HTXDWLRQV�HVWLPDWHG�IRU�ORQJ�KRUL]RQ�IURP�PXOWLSOH

VRXUFHV�DUH�YHU\�XQUHOLDEOH���,Q�PRVW�RI�WKH�SDSHU�ZH�DYRLG�WKH�VHYHQ�TXDUWHU�KRUL]RQ�PRGHOV�GXH

WR�LQVXIILFLHQW�GDWD�

�LLL��$FWXDO�GDWD�RQ�LQIODWLRQ�DQG�*13�JURZWK���'DWD�UHYLVLRQ�KDV�EHHQ�GLVFXVVHG�LQ�WKH�OLWHUDWXUH

DV�D�FRPSOLFDWLQJ�IDFWRU�VLQFH�LW�UDLVHV�WKH�TXHVWLRQ�RI�ZKDW�IRUHFDVWHUV�DUH�IRUHFDVWLQJ ���7KH
�

LQLWLDO�*13�VWDWLVWLFV��UHOHDVHG�DERXW����GD\V�DIWHU�WKH�HQG�RI�HDFK�TXDUWHU��DUH�LQFRPSOHWH���7KHVH

LQLWLDO�HVWLPDWHV�FRQWDLQ�VLJQLILFDQW�HUURUV�VLQFH�VRPH�FRPSRQHQW�VHULHV�DUH�QRW�DYDLODEOH��KHQFH

UHYLVLRQV�DUH�QHHGHG���7KH�ILUVW�UHYLVLRQ�LV�UHOHDVHG�DW�WKH�HQG�RI�WKH�VHFRQG�PRQWK�IROORZLQJ�HDFK

TXDUWHU�DQG�WKH�VHFRQG�UHYLVLRQ�DW�WKH�HQG�RI�WKH�WKLUG�PRQWK�IROORZLQJ�HDFK�TXDUWHU��WKDW�LV��DW�WKH

HQG�RI�WKH�VXEVHTXHQW�TXDUWHU����)XUWKHU�UHYLVLRQV�DUH�PDGH�HDFK�-XO\�DQG�UHHYDOXDWLRQ�HDFK�ILYH

\HDUV���:H�VWXG\�LQ�WKLV�SDSHU�DOO�IRUHFDVWLQJ�KRUL]RQV�KHQFH�ZH�QHHG�D�UHDVRQDEO\�FRPSOHWH

PHDVXUH�RI�LQIODWLRQ�DQG�JURZWK�ZKLFK�LV�FRQFHSWXDOO\�FORVH�WR�ZKDW�WKH�DJHQWV�ZHUH�IRUHFDVWLQJ��

:H�XVH�WKH�GDWD�UHOHDVHG�DW�WKH�VHFRQG�UHYLVLRQ��LW�LV�FRPSOHWH�EXW�LV�IUHH�RI�DQ\�FRQFHSWXDO

UHZRUNLQJ���,W�LV�WKXV�FRQFHSWXDOO\�FORVH�WR�ZKDW�WKH�DJHQWV�DUH�IRUHFDVWLQJ ���
�

�LY��6HULDO�&RUUHODWLRQ���7KH�SUHVHQFH�RI�VHULDO�FRUUHODWLRQ�LQ�WKH�IRUHFDVW�HUURUV�LV�LQHYLWDEOH��IRU

GHWDLOV��VHH�5	5��������SDJH������DQG�WKLV�VXJJHVWV�WKDW�D�FRUUHFWLRQ�LV�LQ�RUGHU���:H�XVH�WKH

1HZH\�DQG�:HVW��������SURFHGXUH�WR�FRPSXWH�UREXVW�VWDQGDUG�HUURUV�LQ�DOO�HTXDWLRQV�RI�WKLV

SDSHU���7KLV�LV�DQ�DSSURSULDWH�SURFHGXUH�ZKLFK�HQVXUHV�SRVLWLYH�YDULDQFHV�



�:H�KDYH�XVHG�WKH�YHUVLRQ�RI�WKHVH�ILOHV�FRPSLOHG�E\�'HDQ�&URXVKRUH�RI�WKH�)HGHUDO�5HVHUYH�%DQN�RI�3KLODGHOSKLD�
�

�

��� 'LVWULEXWLRQV�RI�%/8�DQG�63)�)RUHFDVW�'DWD�

$Q�LPSRUWDQW�DGGLWLRQDO�GDWD�ZKLFK�ZH�XVH�LQ�WKLV�VWXG\�DUH�WKH�SDQHO�GDWD�RI�LQGLYLGXDO

IRUHFDVWV�RI�LQIODWLRQ�UDWHV�DQG�UHDO�*13�JURZWK�UDWHV�UHSRUWHG�E\�63)�DQG�%/8���7KH�63)�GDWD�LV

DYDLODEOH�LQ�HOHFWURQLF�IRUP�IURP�WKH�)HGHUDO�5HVHUYH�%DQN�RI�3KLODGHOSKLD ���7KH�6XUYH\�DVVLJQV
�

D�QXPEHU�WR�HYHU\�SDUWLFLSDWLQJ�IRUHFDVWHU���2YHU�WLPH��IRUHFDVWHUV�GURS�RXW�RI�WKH�VXUYH\�DQG�QHZ

IRUHFDVWHUV�DUH�DGGHG�DQG�D�UHFRUG�LV�DYDLODEOH�IRU�YDULDWLRQV�LQ�WKH�LGHQWLW\�RI�WKH�SDUWLFLSDQWV���

7KH�GLVWULEXWLRQDO�GDWD�RI�WKH�63)�LV�H[DFWO\�DV�UHSRUWHG�DERYH��IRXU�IRUHFDVWV�HDFK�\HDU�ZLWK

IRUHFDVW�KRUL]RQV�ZKLFK�LQFOXGH�WKH�FXUUHQW�TXDUWHU�LQ�DGGLWLRQ�WR�IRXU�IXWXUH�TXDUWHUV���7KH

QXPEHU�RI�IRUHFDVWHUV�YDULHV�RYHU�WLPH���7KH�VLWXDWLRQ�ZLWK�%/8�LV�GLIIHUHQW�

%/8�UHSRUWV�HDFK�PRQWK�WKH�PHGLDQ�RU�³FRQVHQVXV´�IRUHFDVWV�IRU�WKH�FXUUHQW�TXDUWHU�DQG

IRU�VL[�RU�VHYHQ�TXDUWHU�LQWR�WKH�IXWXUH���,Q�DGGLWLRQ�LW�GLVFORVHV�WKH�GHWDLOHG�OLVW�RI�IRUHFDVWHUV

LGHQWLILHG�E\�QDPH��SURYLGLQJ�IRUHFDVWV�RI�YDULRXV�HFRQRPLF�YDULDEOHV�IRU�WKH�³&XUUHQW�<HDU´�DQG

IRU�³1H[W�<HDU�´��,Q�RWKHU�ZRUGV��ZH�KDYH�PRQWKO\�GDWD�RQ�IRUHFDVWV��E\�VRPH����FRUSRUDWLRQV�

ILQDQFLDO�LQVWLWXWLRQV�DQG�FRQVXOWLQJ�ILUPV��RI�PHDVXUHV�RI�IXWXUH�DJJUHJDWH�HFRQRPLF

SHUIRUPDQFH���7KH�PHDVXUHV�IRUHFDVWHG�E\�WKH�SDUWLFLSDQWV�FRYHU�WZR�IXOO�FDOHQGDU�\HDUV��RQH�LV

WKH�\HDU�LQ�ZKLFK�WKH�IRUHFDVWV�DUH�PDGH�DQG�WKH�VHFRQG�LV�WKH�FDOHQGDU�\HDU�ZKLFK�IROORZV���7KH

LPSOLFDWLRQ�LV�WKDW�LQ�DQ\�\HDU�ZH�JHW����SDLUV�RI�GLIIHUHQW�IRUHFDVWV�RI�YDULRXV�HFRQRPLF�YDULDEOHV

IRU�WKH�VDPH�WZR�IXOO�FDOHQGDU�\HDUV���7KHVH�LQGLYLGXDO�IRUHFDVWV�FRYHU�WKH�SHULRG�IURP�������

WKURXJK��������

�� 7KH�)HG¶V�)RUHFDVWV�9LRODWH�2UWKRJRQDOLW\�&RQGLWLRQV

,Q�WKLV�VHFWLRQ�ZH�SUHVHQW�WZR�DUJXPHQWV�WR�VKRZ�WKDW�WKH�)HG¶V�IRUHFDVWV�YLRODWH�VWDQGDUG

RUWKRJRQDOLW\�FRQGLWLRQV�DVVXPHG�E\�5	5����������,Q�GRLQJ�VR�ZH�DOVR�VHW�WKH�VWDJH�IRU�WKH�ODWHU

GHYHORSPHQWV�LQ�VHFWLRQ���



J��� �

B ��� � ' "
�	� ���
� % "

��� ���
� B

���

��� � % g
���

��� �

J��� � ' *
��� ���
� % *

�	� ���
� J

���

��� � % h
���

��� �

"
��� ���
� "

��� ���
� *

��� ���
� *

�	� ���
�

"
��� ���
� ' *

�	� ���
� ' �

"
��� ���
� ' *

�	� ���
� ' �

�

��� 3ULYDWH�)RUHFDVWV�,PSURYH�WKH�3HUIRUPDQFH�RI�WKH�)HG¶V�)RUHFDVWV

7KH�K\SRWKHVLV�SURSRVHG�E\�5	5��������LV�WKDW�WKH�)HG�KDV�VXSHULRU�LQIRUPDWLRQ�DERXW

WKH�HFRQRP\���+RZHYHU��ZKHQ�PHPEHUV�RI�WKH�VWDII�SUHSDUH�WKHLU�IRUHFDVWV�WKH\�NQRZ�WKH�IRUHFDVWV

RI�WKH�SULYDWH�IRUHFDVWHUV�LQ�RXU�ILOHV���+HQFH��XQGHU�WKH�UDWLRQDO�H[SHFWDWLRQV�DVVXPSWLRQ�RI�5	5

��������SULYDWH�IRUHFDVWV�VKRXOG�EH�RUWKRJRQDO�WR�WKH�IRUHFDVW�HUURUV�RI�WKH�)HG�DQG�FRQWULEXWH

DEVROXWHO\�QRWKLQJ�WR�WKH�VWDWLVWLFDO�DFFXUDF\�RI�WKH�)HG�IRUHFDVWV���$OVR��DQ\�RWKHU�LQIRUPDWLRQ

ZKLFK�LV�NQRZQ�WR�KDYH�EHHQ�DYDLODEOH�WR�WKH�)HG¶V�VWDII�VKRXOG�QRW�LPSURYH�WKH�DFFXUDF\�RI�WKH

)HG¶V�IRUHFDVWV���:H�VKDOO�VHH�WKDW�WKH�GDWD�UHMHFWV�WKLV�FRQFOXVLRQ���5HFDOOLQJ�WKDW�� ��LV�WKH

JURZWK�UDWH�RI�*13��K��TXDUWHUV�DIWHU�GDWH�W��WKH�PDLQ�DUJXPHQW�RI�WKLV�VHFWLRQ�LV�WKDW�WKH�)HG¶V

IRUHFDVWLQJ�HTXDWLRQV�YLRODWH�RUWKRJRQDOLW\�FRQGLWLRQV���,QIRUPDWLRQ�ZKLFK�LV�NQRZQ�WR�KDYH�EHHQ

DYDLODEOH�WR�WKH�)HG�ZLOO�EH�VKRZQ�WR�EH�FRUUHODWHG�ZLWK�WKH�IRUHFDVW�HUURUV�RI�WKH�)HG�DQG�LPSURYH

WKH�)HG¶V�IRUHFDVWV�PHDVXUHG�E\�UHJUHVVLRQV�RI�WKH�IROORZLQJ�W\SH�

��D�

��E� �

7R�GHPRQVWUDWH�WKLV�ZH�VWDUW�E\�HVWLPDWLQJ�WKH�SDUDPHWHUV�RI���D����E��XVLQJ�RXU�HQODUJHG�GDWD

ILOHV�IRU���������������������7KHVH�HVWLPDWHV�DUH�WKH�EDVLF�UHIHUHQFH�DQG�7DEOH���VXPPDUL]HV�WKH

UHVXOWV���2EVHUYH�WKDW�WKH�TXDUWHUO\�IRUHFDVWV�RI�*13�JURZWK��EH\RQG�RQH�TXDUWHU�LQWR�WKH�IXWXUH�

DUH�RI�H[WUHPHO\�ORZ�TXDOLW\���7KLV�IDFW�LV�WUXH�RI�ERWK�WKH�)HG¶V�IRUHFDVWV�DV�ZHOO�DV�RI�SULYDWH

IRUHFDVWV��VHH�7DEOH���EHORZ��

�����7DEOH����$FFXUDF\�RI�)HG¶V�*UHHQ�%RRN�)RUHFDVWV��(VWLPDWHV�RI���D����E�
�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�

,QIODWLRQ�)RUHFDVWV *13�*URZWK�)RUHFDVWV

K ���� ��� �5 �1 ���� ��� ��5
� � ���� ��� �� �

1

� ������������ ����������� ��� ��� ������������� ����������� ��� ���

� ������������ ���������� ��� ��� ������������� ����������� ��� ���

� ������������ ���������� ��� ��� ������������� ����������� ��� ���

� ������������ ���������� ��� ��� ������������ ����������� ��� ���

� ����������� ���������� ��� ��� ������������ ���������� ��� ���

� ����������� ���������� ��� ��� ������������ ���������� ��� ���

� ����������� ����������� ��� ���� ������������ ���������� ��� ����

� ����������� ����������� ��� ���� ������������ ���������� ��� ����

7KH�UDWLRQDO�H[SHFWDWLRQV�DVVXPSWLRQV�PDGH�E\�5	5��������LPSOLHV�� ��DQG

��IRU�DOO�KRUL]RQV��K����:H�REVHUYH�WKDW�DOWKRXJK�PDQ\�SRLQW�HVWLPDWHV�RI�WKHVH
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�5	5��������UHSRUW�VLPLODU�WHVWV�IRU�LQIODWLRQ�LQ�WKHLU�7DEOHV���DQG�IRU�*13�*URZWK�LQ�WKHLU�7DEOH�����)RU�VRPH�UHDVRQ
�

WKH\�LJQRUH�WKH�IDFW�WKDW�WKHLU�DVVXPSWLRQV�LPSO\� ��IRU��M� ������������7KHLU�7DEOH���UHSRUWV�WKDW����RXW�RI���

HTXDWLRQV�FRQWDLQ�HVWLPDWHV�RI�SDUDPHWHUV�OLNH�WKHVH�ZKLFK�DUH��VWDWLVWLFDOO\�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�DQG�7DEOH���UHSRUWV��

RXW�RI�����VXFK�HTXDWLRQV����7KHLU�FODLP�RI��VXSHULRU�)HG¶V�LQIRUPDWLRQ�LV�GHGXFHG�IURP�WKH�VDWLVIDFWLRQ�RI�RUWKRJRQDOLW\

FRQGLWLRQV�ZKLFK�DUH�YLRODWHG�E\�WKHLU�RZQ�HVWLPDWHV�EXW�LJQRUHG�E\�WKHP�

�

SDUDPHWHUV�DUH�QRW�FORVH�WR�WKH�VSHFLILHG�YDOXHV��JLYHQ�WKH�VWDQGDUG�HUURUV�RI�WKH�HVWLPDWHV��WKH

GDWD�GRHV�QRW�UHMHFW�WKH�K\SRWKHVLV�WKDW�DOPRVW�DOO�WKH�)HG¶V�SDUDPHWHUV�UHSRUWHG�LQ�7DEOH��

VDWLVI\�WKHVH�³UDWLRQDOLW\´�FRQGLWLRQV��

�:H�FRQVLGHU�QRZ�WKH�FRQWULEXWLRQ�RI�SULYDWH�IRUHFDVWV�WR�WKH�IRUHFDVW�HUURU�RI�WKH�)HG¶V�VWDII

IRUHFDVWV�LQ�WKH�VHQVH�RI�LPSURYLQJ�WKH�HVWLPDWHV�RI�HTXDWLRQV�OLNH���D����E����)RU�H[DPSOH��ZH

ZRXOG�OLNH�WR�LQFOXGH�DOO�WKUHH�SULYDWH�VRXUFHV�DQG�HVWLPDWH�HTXDWLRQV�RI�WKH�IRUP

��D�

��E� �

8QGHU�WKH�DVVXPSWLRQ�RI�VXSHULRU�)HG�LQIRUPDWLRQ��WKH�QXOO�K\SRWKHVLV�LV� ���M� ���

�������8QIRUWXQDWHO\��WKH�QXPEHU�RI�XVHDEOH�REVHUYDWLRQV�LQ�HVWLPDWLQJ�HTXDWLRQV���D����E���IRU�WKH

FRPELQDWLRQ�RI�DOO�WKUHH�SULYDWH�VRXUFHV��LV�RQO\������IRU�LQIODWLRQ�DQG������IRU�*13�JURZWK�DQG

KHQFH�WKH�HVWLPDWHV�RI� �IRU�M� ���������ZRXOG�QRW�EH�UHOLDEOH���7R�LQFUHDVH�WKH�QXPEHU

RI�REVHUYDWLRQV�ZH�H[DPLQH�WKH�MRLQW�FRQWULEXWLRQ�RI�RQO\�%/8�DQG�'5,�IRUHFDVWV�WR�WKH�*UHHQ

%RRN�IRUHFDVWV�IURP��������WKURXJK�����������:H�WKXV�HVWLPDWH�HTXDWLRQV�RI�WKH�IRUP

��D�

��E�

IRU�K� ����������������:H�H[FOXGH�KRUL]RQ�K� ���IRU�ZKLFK�ZH�KDYH�OHVV�WKDQ����REVHUYDWLRQV���7KH

UHVXOWV�DUH�UHSRUWHG�LQ�7DEOH�����:H�LQGLFDWH�E\��
��DQ\�HVWLPDWH�RI� �IRU�M� �������ZKLFK

LV�VWDWLVWLFDOO\�VLJQLILFDQWO\�GLIIHUHQW�IURP���DW�FRQILGHQFH�OHYHO�ZKLFK�LV�KLJKHU�WKDQ������

2EVHUYH�WKDW�IRU����RXW�RI�WKH����HTXDWLRQV�LQ�7DEOH���WKHUH�DUH�VRPH�HVWLPDWHV�RI�� ��IRU�

M� �������ZKLFK�DUH�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR���,QGHHG��IRU�DQ\�FRPELQDWLRQ�RI�SULYDWH

IRUHFDVWHUV�WKHUH�DUH�VRPH�KRUL]RQV�IRU�ZKLFK�SULYDWH�IRUHFDVWV�LPSURYH��LQ�D�VWDWLVWLFDOO\

VLJQLILFDQW�PDQQHU��WKH�IRUHFDVW�HUURU�RI�WKH�*UHHQ�%RRN�IRUHFDVWV�DV�HVWLPDWHG�LQ���D����E��

7KHVH�UHVXOWV��FRPELQHG�ZLWK�VLPLODU�UHVXOWV�UHSRUWHG�LQ�5	5�������� �GHPRQVWUDWH�WKDW
�

SULYDWH�IRUHFDVWV�DUH�FRUUHODWHG�ZLWK�WKH�)HG¶V�IRUHFDVW�HUURU�DQG�FRQWULEXWH�VLJQLILFDQWO\�WR�WKH
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DFFXUDF\�RI�WKH�)HG�IRUHFDVWV���+HQFH��DFFRUGLQJ�WR�5	5���������RQH�PXVW�FRQFOXGH�WKDW�SULYDWH

IRUHFDVWHUV�KDG�VRPH�SULYDWH�LQIRUPDWLRQ�WKDW�ZDV�QRW�DYDLODEOH�WR�WKH�)HGHUDO�5HVHUYH�VWDII�ZKHQ

7DEOH����7HVW�RI�)HG¶V�)RUHFDVW�(UURU�2UWKRJRQDOLW\�8VLQJ�%/8�DQG�'5,�)RUHFDVWV
�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�

,QIODWLRQ���

K ��� �� ��� ��� 5 1
�
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� ������������������������������ ���������� ������������� ������������� ��� ����

�WKH\�SUHSDUHG�WKHLU�IRUHFDVWV���:H�NQRZ�WKLV�FRQFOXVLRQ�WR�EH�IDOVH��WKH�)HG¶V�IRUHFDVWV�YLRODWH

RUWKRJRQDOLW\�DQG�WKH�FRQFOXVLRQ�RI�)HG¶V�VXSHULRU�LQIRUPDWLRQ�PD\�EH�TXHVWLRQHG��

��� 2WKHU�3XEOLFO\�.QRZQ�,QIRUPDWLRQ�LV�&RUUHODWHG�ZLWK�WKH�)HG¶V�)RUHFDVW�(UURU

:H�QRZ�H[SORUH�RWKHU�LQIRUPDWLRQ�ZKLFK�ZDV�NQRZQ�WR�WKH�VWDII�RI�WKH�)HGHUDO�5HVHUYH�DQG

VKRXOG�KDYH�QR�LPSDFW�RQ�SDUDPHWHU�HVWLPDWHV�RI���D����E����7KH�PDLQ�LVVXH�RQ�ZKLFK�ZH�IRFXV�LV

WKH�PRQHWDU\�SROLF\�UHJLPHV�LQ�SODFH�DW�WKH�WLPH�ZKHQ�WKH�IRUHFDVWV�ZHUH�PDGH���7R�DFFRPSOLVK

WKLV�ZH�KDYH�GHILQHG�WZR�VHWV�RI�YDULDEOHV�ZKLFK�DLP�WR�PHDVXUH�WKH�PRQHWDU\�UHJLPH�LQ�SODFH�

�L��7LPH�3HULRG���:H�KDYH�GLYLGHG�WKH�VDPSOH�SHULRG�LQWR�WKUHH�VXE�SHULRGV���6XESHULRG���LV�WKH

SUH�9RONHU�SHULRG�XS�WR���������VXESHULRG���FRQVLVWV�RI�WKH�9RONHU�\HDUV���������������DQG

VXESHULRG���LV�WKH�*UHHQVSDQ�HUD�VLQFH����������+HQFH�ZH�GHILQH
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�7KH�WHUPLQRORJ\�ZH�DGRSW�KHUH�PD\�EH�FRQIXVLQJ�D�ELW���,W�LV�EDVHG�RQ�WKH�IDFW�WKDW�D�KLJK�IHGHUDO�IXQGV�UDWH�DLPV�WR
�

UHGXFH�LQIODWLRQ���7KH�IDFW�LV�WKDW�D�SRVLWLYH�FRHIILFLHQW�RI�HLWKHU� RU� PHDQV�WKDW�D�SRVLWLYH�YDOXH�RI�� �RU�

OHDGV�WR�H[SHFWHG�YDOXHV�ZKLFK�DUH�VPDOOHU�WKDQ�FRQGLWLRQDO�PHDQ�UHDOL]DWLRQV�DQG�ZH�ZRXOG�RIWHQ�WKLQN�RI�WKLV�DV�DQ

XQGHUHVWLPDWH�E\�D�IRUHFDVWHU���+HUH�ZH�VD\�WKDW�D�IRUHFDVWHU�RYHUHVWLPDWHG�WKH�DELOLW\�RI�IXQGV�UDWH�RU�WKH�FXPXODWLYH�IXQGV�UDWH

WR�ORZHU�LQIODWLRQ�VLQFH�WKH�DLP�RI�SROLF\�LV�WR�UHGXFH�WKH�LQIODWLRQ�UDWH�DQG�LI�WKH�H[SHFWHG�UDWH�LV�ORZHU��RQ�DYHUDJH��WKDQ�WKH

UHDOL]HG�UDWHV�ZH�PXVW�LQWHUSUHW�WKLV�WR�PHDQ�WKH�IRUHFDVWHU�RYHUHVWLPDWHG�WKH�SRZHU�RI�SROLF\�WR�DWWDLQ�LWV�JRDO�

��

:H�ZHUH�DEOH�WR�LQFOXGH�WKH�WKLUG�PRQHWDU\�SROLF\�HUD�LQ�WKH�DQDO\VLV�GXH�WR�RXU�H[WHQVLRQ�RI�WKH

RULJLQDO�5	5��������GDWD�ILOH�IURP���������WR����������JLYLQJ�XV�WKH�YHU\�XVHIXO�DGGLWLRQDO�GDWD�

�LL��0HDVXUHV�RI�PRQHWDU\�SROLF\���:H�XWLOL]H�WZR�PHDVXUHV�RI�PRQHWDU\�SROLF\���7KH�ILUVW�LV�WKH

)HGHUDO�)XQGV�5DWH�DW�WKH�HQG�RI�WKH�SUHYLRXV�PRQWK��GHQRWHG�E\� ���7R�GHILQH�WKH�VHFRQG

YDULDEOH�ZH�ILUVW�LGHQWLILHG�WKH�XVXDO�PRQHWDU\�UHJLPHV��WKH�UHJLPH�RI�WLJKWHQLQJ�PRQHWDU\�SROLF\

GHILQHG�E\�ULVLQJ�IXQG�UDWHV�DQG�WKH�UHJLPH�RI�ORRVHQLQJ�PRQHWDU\�SROLF\�GHILQHG�E\�IDOOLQJ�IXQG

UDWHV���7R�DYRLG�DPELJXLW\�LQ�WUDQVLWLRQV��D��UHJLPH�FKDQJH�LV�GHFODUHG�RQO\�DIWHU�WKH�)HGHUDO�)XQGV

UDWH�FKDQJHV�E\�DW�OHDVW����EDVLV�SRLQWV����7R�GHILQH� �ZH�ILUVW�LGHQWLI\�WKH�PRQHWDU\�UHJLPH

LQ�SODFH�DW�GDWH�W�����7KHQ�� �LV�WKH�FXPXODWLYH�FKDQJH�RI�WKH�)HGHUDO�)XQGV�UDWH�IURP�WKH

VWDUW�RI�WKLV�PRQHWDU\�UHJLPH�XQWLO�WKH�HQG�RI�GDWH��W���ZKLFK�LV�WKH�HQG�RI�WKH�PRQWK�SULRU�WR�WKH

GDWH�RI�IRUHFDVW��KHQFH�W������1RWH�WKDW�LQ�DOO�PRGHOV�ZH�XVH�PRQHWDU\�SROLF\�YDULDEOHV�ZKLFK�DUH

GDWHG�W���WR�HQVXUH�WKDW�UHJDUGOHVV�RI�WKH�GDWH�RI�WKH�PRQWK�ZKHQ�WKH�VWDII�DW�WKH�)HG�RU�SULYDWH

IRUHFDVWHUV�PDNH�WKHLU�IRUHFDVWV��WKH\�NQRZ�WKH�H[DFW�VWDWH�RI�WKH�PRQHWDU\�YDULDEOHV�GHILQHG�KHUH�

7KH�YDULDEOH�� WHVWV�LI�IRUHFDVWHUV�DVVHVVHG�FRUUHFWO\�WKH�HIIHFWV�RI�WKH�)HGHUDO�)XQGV�UDWH

RQ�VXEVHTXHQW�LQIODWLRQ�DQG�JURZWK�UDWHV���7R�VHH�ZKDW� �PHDVXUHV��QRWH�WKDW�D����)HGHUDO

)XQGV�UDWH�DIWHU�D�ORQJ�SHULRG�RI�ULVLQJ�LQWHUHVW�UDWHV���L�H�� �DQG�ODUJH��PD\�EH�GLIIHUHQW

IURP�D����)HGHUDO�)XQGV�UDWH�DIWHU�D�VKRUW�SHULRG�RI�ULVLQJ�UDWHV���7KH�ORQJ�UXQ�DYHUDJH�RI�

LV�]HUR��LW�PRYHV�DZD\�IURP�]HUR�DV�WKH�GXUDWLRQ�RI�D�UHJLPH�LQFUHDVHV�DQG�WKH�ODUJHVW�YDOXHV�LW

WDNHV�RFFXUV�MXVW�EHIRUH�WKH�WXUQLQJ�SRLQWV�RI�UHJLPHV���+HQFH��D�SRVLWLYH�FRHIILFLHQW�RI�

PHDQV�WKDW�D�FXPXODWLYH�GHFOLQH�RI�UDWHV�JHQHUDWH�D�QHJDWLYH�IRUHFDVW�HUURU�DQG�D�FXPXODWLYH�ULVH�RI

UDWHV�JHQHUDWH�D�SRVLWLYH�IRUHFDVW�HUURU���$�SRVLWLYH�IRUHFDVW�HUURU�VD\V�WKDW��RQ�DYHUDJH��IRUHFDVWHG

LQIODWLRQ�OHYHO�LV�ORZHU�WKDQ�WKH�FRQGLWLRQDO�PHDQ�UHDOL]DWLRQ���+HQFH�D�SRVLWLYH�FRHIILFLHQW�RI

PHDQV�WKH�IRUHFDVWHU�RYHUHVWLPDWHG �WKH�FXPXODWLYH�HIIHFWV�RI�PRQHWDU\�SROLF\�RQ�UHGXFLQJ
	

LQIODWLRQ��KLV�IRUHFDVWV�RI�LQIODWLRQ�ZHUH�WRR�KLJK�LQ�UHVSRQVH�WR�FXPXODWLYH�IDOOV�RI�UDWHV�DQG�WRR

ORZ�LQ�UHVSRQVH�WR�FXPXODWLYH�LQFUHDVHV�LQ�UDWHV�
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,Q�DGGLWLRQ�WR�PRQHWDU\�SROLF\�YDULDEOHV��ZH�DOVR�LQFOXGH�DV�DQ�H[SODQDWRU\�YDULDEOH��WKH

IRUHFDVW�LWVHOI���7KLV�YDULDEOH�PHDVXUHV�WKH�GHJUHH�WR�ZKLFK�D�IRUHFDVWHU�LQFRUUHFWO\�DVVHVVHG�WKH

LPSDFW�RI�DOO�RWKHU��XQVSHFLILHG��YDULDEOHV�RQ�IXWXUH�UDWHV�RI�LQIODWLRQ�DQG�*13�JURZWK��

*LYHQ�WKH�DERYH��WKH�UHJUHVVLRQ�PRGHOV�ZKLFK�ZH�WHVW�DUH�DV�IROORZV��

��D�

��E� �

6XIILFLHQW�QXPEHU�RI�REVHUYDWLRQV�DUH�DYDLODEOH�IRU�K� ��������������DQG�IRU�HDFK�KRUL]RQ�ZH�HVWLPDWH

���SDUDPHWHUV�RI�HDFK�HTXDWLRQ�LQ���D����E����7KH�VWXG\�RI�WKHVH�HVWLPDWHV�LV�WKH�FHQWUDO�REMHFW�RI

6HFWLRQ����ZKHUH�ZH�HYDOXDWH�WKH�HIIHFWV�RI�PRQHWDU\�SROLF\�RQ�IRUHFDVW�HUURUV���+HUH�LW�VXIILFHV�WR

REVHUYH�WKDW�VLQFH�WKH�YDULDEOHV�FRQVLGHUHG�LQ���D����E��ZHUH�NQRZQ�WR�WKH�)HG¶V�VWDII��WKH�QXOO

K\SRWKHVLV�LV�� �IRU�Q� ���������DQG� �IRU�DOO�M�DQG�DOO�K���7KH�UHVXOWV

SUHVHQWHG�LQ�7DEOH��$��6HFWLRQ����VKRZ�WKH�QXOO�K\SRWKHVLV�LV�VWURQJO\�UHMHFWHG�E\�WKH�GDWD���+HUH�

LQ�7DEOH����ZH�RQO\�FRPSDUH�WKH�DGMXVWHG�FRUUHODWLRQ�FRHIILFLHQWV�HVWLPDWHG�IRU�PRGHOV���D������E�

ZLWK�FRUUHVSRQGLQJ�FRHIILFLHQWV��HVWLPDWHG�IRU�PRGHOV���D������E����7KH�WDEOH�VKRZV�WKH�IRUHFDVWV

�

����7DEOH����&RPSDULQJ�$GMXVWHG�&RUUHODWLRQ�&RHIILFLHQWV�

IRU�)HG¶V�6WDII�)RUHFDVWV

�� �������,QIODWLRQ� ��*13�*URZWK

+RUL]RQ 0RGHO 0RGHO 0RGHO 0RGHO

�����K ��D� ��D� ��E� ��E�

������ ������ ������ ����� �����

������ ������ ������ ����� �����

������ ������ ������ ����� �����

������ ������ ������ ����� �����

������ ������ ������ ����� �����

������ ������ ������ ����� �����

������ ������ ������ ����� �����

DQG�WKH�SXEOLFO\�NQRZQ�PRQHWDU\�SROLF\�YDULDEOHV�H[SODLQ�D�VWDWLVWLFDOO\�VLJQLILFDQW�SURSRUWLRQ�RI

WKH�)HG¶V�VWDII�IRUHFDVW�HUURU�DQG�VXEVWDQWLDOO\�LPSURYH�WKH�DFFXUDF\�RI�WKH�)HG¶V�IRUHFDVWV�LQ

(TXDWLRQV���D����E����7KLV�YLRODWLRQ�RI�WKH�RUWKRJRQDOLW\�FRQGLWLRQV�FRQWUDGLFW�WKH�DVVXPSWLRQV



��

WKDW�WKH�VWDII�DW�WKH�)HG�XWLOL]HG�³WKH�FRUUHFW´�IRUHFDVWLQJ�PRGHO�RI�WKH�HFRQRP\�

7KH�UHVXOWV�UHSRUWHG�LQ�6HFWLRQ�����DQG�WKRVH�UHSRUWHG�KHUH�DUH�WKH�VDPH���,Q�����ZH�VKRZ

WKDW�WKH�)HG¶V�IRUHFDVW�HUURUV�DUH�FRUUHODWHG�ZLWK�SULYDWH�IRUHFDVWV��NQRZQ�WR�WKH�)HG�DW�WKH�WLPH

ZKHQ�WKH�*UHHQ�%RRN�IRUHFDVWV�ZHUH�SUHSDUHG���7KH�UHVXOWV�LQ�WKLV�6HFWLRQ�VKRZ�WKDW�WKH�)HG¶V

IRUHFDVW�HUURUV�DUH�FRUUHODWHG�ZLWK�PRQHWDU\�SROLF\�LQIRUPDWLRQ�VKRZLQJ�WKH�)HG¶V�VWDII�DVVHVVHG

LQFRUUHFWO\�WKH�LPSDFW�RI�PRQHWDU\�SROLF\�RQ�IXWXUH�LQIODWLRQ�DQG�*13�JURZWK���,Q�HLWKHU�FDVH�WKH

IRUHFDVW�HUURUV�RI�WKH�)HG�DUH�FRUUHODWHG�ZLWK�LQIRUPDWLRQ�ZKLFK�ZDV�NQRZQ�ZKHQ�WKH�IRUHFDVWV

ZHUH�PDGH���0RUH�JHQHUDOO\��WKH�VWDII�XVHG�WKH�³ZURQJ´�PRGHO���5HFDOO�WKDW�VWDQGDUG�RUWKRJRQDOLW\

FRQGLWLRQV�RI�UDWLRQDO�H[SHFWDWLRQV��DVVXPHG�WR�EH�VDWLVILHG�E\�DOO�IRUHFDVWHUV��DUH�DW�WKH�KHDUW�RI

WKH�5	5��������DUJXPHQW�LQ�VXSSRUW�RI�)HG¶V�VXSHULRU�LQIRUPDWLRQ���:H�KDYH�VHHQ�WKDW�WKH�)HG¶V

IRUHFDVWV�YLRODWHG�WKHVH�RUWKRJRQDOLW\�FRQGLWLRQV�DQG�ZH�VKRZ�LQ�6HFWLRQ���WKDW�QHLWKHU�WKH�)HG

QRU�SULYDWH�IRUHFDVWHUV�NQRZ�WKH�³WUXH´�IRUHFDVWLQJ�IXQFWLRQ�LQGXFHG�E\�WKH�HTXLOLEULXP���%XW�WKHQ�

WKH�5	5��������FRQFOXVLRQ�RI�VXSHULRU�)HG�LQIRUPDWLRQ�LV�IODZHG�

�� 2Q�WKH�+HWHURJHQHLW\�RI�)RUHFDVWLQJ�0RGHOV

:H�WXUQ�QRZ�WR�WKH�H[SORUDWLRQ�RI�WKH�HYLGHQFH�WKDW�WKH�GRPLQDQW�UHDVRQ�IRU�WKH�GLYHUVLW\�RI

IRUHFDVWV�LV�QRW�SULYDWH�LQIRUPDWLRQ�EXW�UDWKHU�WKH�GLYHUVLW\�RI�IRUHFDVWLQJ�PRGHOV�

��� ,OOXVWUDWLRQV�RI�)RUHFDVW�+HWHURJHQHLW\

,Q�7DEOH��$�ZH�SUHVHQW�IRUHFDVWV�RI�*13�JURZWK�DQG�LQIODWLRQ�IRU������PDGH�E\�SDUWLFLSDQWV

LQ�WKH�%OXH�&KLS�(FRQRPLF�,QGLFDWRUV�VXUYH\�DW�WKH�VWDUW�RI�WKDW�\HDU���,W�LV�LPSRUWDQW�WR�QRWH�WKH

TXDOLW\�RI�WKH�IRUHFDVWHUV���7KH\�FRQVLVW�RI�PDMRU�8�6��FRUSRUDWLRQV��ILQDQFLDO�LQVWLWXWLRQV�DQG

FRQVXOWLQJ�ILUPV���0DMRU�SURGXFWLRQ��LQYHVWPHQW�DQG�ILQDQFLDO�GHFLVLRQV�DUH�LQIOXHQFHG�E\�WKHVH

IRUHFDVWV�DQG�RQH�PXVW�SUHVXPH�WKDW�WKHVH�IDFWV�SURYLGH�VWURQJ�LQFHQWLYH�IRU�HIILFLHQW�XVH�RI

LQIRUPDWLRQ�RQ�SDUW�RI�WKH�IRUHFDVWHUV���,W�LV�WKXV�UDWKHU�H[WUDRUGLQDU\�WKDW�DERXW�KDOI�RI�WKH�SULYDWH

IRUHFDVWHUV�SUHGLFWHG�LQ�-DQXDU\������WKDW������ZLOO�EH�D�UHFHVVLRQ�\HDU�DQG�WKH�RWKHU�KDOI

GLVDJUHHG���7KH�DFWXDO�JURZWK�UDWH�LQ������ZDV������DQG�WKH�LQIODWLRQ�UDWH��������1RZ��VXSSRVH

\RX�SODFH�\RXUVHOI�LQ�-DQXDU\�RI������DQG�PDNH�D�VWDWLRQDU\�HFRQRPHWULF�IRUHFDVW�RI�*13�JURZWK
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ZLWKRXW�D�QRQ�VWDWLRQDU\�MXGJPHQW�DERXW�WKH�FRQGLWLRQV�SUHYDLOLQJ�LQ���������:H�KDYH�GRQH�VR

XVLQJ�D�PRGHO�RI�6WRFN�DQG�:DWVRQ�������D��������E����������DQG�HVWLPDWLQJ�LW�E\�HPSOR\LQJ�D

7DEOH��$��%OXH�&KLS�)RUHFDVWV�RI�*13�*URZWK�DQG�,QIODWLRQ�IRU�����
)RUHFDVWHG�3HUFHQW�&KDQJH �����5HDO *13

����*13 �����������������3ULFH�'HIODWRU
-DQXDU\�����
)RUHFDVW�IRU�����

����������������
6HDUV�5RHEXFN�	�&R� ���+ ���
$PKROG�	�6��%OHLFKURHGHU ��� ���
3UXGHQWLDO�%DFKH ��� ���/
&KLFDJR�&RUSRUDWLRQ ��� ���
%RVWLDQ�(FRQRPLF�5HVHDUFK ��� ���
)DLPRGHO ��� ���
&DKQHUV�(FRQRPLFV ��� ���
:D\QH�+XPPHU�	�&R����&KLFDJR ��� ���
1DW¶O��&LW\�%DQN�RI�&OHYHODQG ��� ���
,QIRUXP���8QLY��RI�0DU\ODQG ��� ���
&57�*RYHUQPHQW�6HFXULWLHV ��� ���
'XQ�	�%UDGVWUHHW ��� ���
&RQIHUHQFH�%RDUG ��� ���
(FRQRFODVW ��� ���
)LUVW�1DWLRQDO�%DQN�RI�&KLFDJR ��� ���
8QLY��RI�0LFKLJDQ�0�4�(�0� ��� ���
0DQXIDFWXUHUV�1DWO��%DQN���'HWURLW ��� ���
7XUQLQJ�3RLQWV��0LFURPHWULFV� ��� ���
%URZQ�%URWKHUV�+DUULPDQ ��� ���
'HDQ�:LWWHU�5H\QROGV��,QF� ��� ���
/D6DOOH�1DWLRQDO�%DQN ��� ���
1RUWKHUQ�7UXVW�&RPSDQ\ ��� ���
(YDQV�(FRQRPLFV ��� ���
0RUULV�&RKHQ�	�$VVRFLDWHV ���� ���+
3UXGHQWLDO�,QVXUDQFH�&R� ���� ���
&KU\VOHU�&RUSRUDWLRQ ���� ���
(FRQRYLHZV�,QWHUQDWLRQDO�,QF� ���� ���
8�6��7UXVW�&R� ���� ���
5HHGHU�$VVRFLDWHV��&KDUOHV� ���� ���
6LII��2DNOH\��0DUNV��,QF� ���� ���
0RUJDQ�6WDQOH\�	�&R� ���� ���
(JJHUW�(FRQRPLF�(QWHUSULVHV��,QF� ���� ���
&RUH6WDWHV�)LQDQFLDO�&RUS� ���� ���
0RUWJDJH�%DQNHUV�$VVQ��RI�$PHULFD ���� ���
%DQN�RI�$PHULFD ���� ���
(�,��'X�3RQW�GH�1HPRXUV�	�&R� ���� ���
1DWLRQDO�$VVQ��RI�+RPH�%XLOGHUV ���� ���
0HWURSROLWDQ�/LIH�,QVXUDQFH�&R� ���� ���
)RUG�0RWRU�&RPSDQ\ ���� ���
&KDVH�0DQKDWWDQ�%DQN ���� ���
8�6��&KDPEHU�RI�&RPPHUFH ���� ���+
0DQXIDFWXUHUV�+DQRYHU�7UXVW�&R� ���� ���
%DQNHUV�7UXVW�&R� ���� ���
/DXUHQFH�+��0H\HU�	�$VVRF� ���� ���
6HFXULW\�3DFLILF�1DW¶O��%DQN ���� ���
31&�)LQDQFLDO�&RUS� ���� ���
8&/$�%XVLQHVV�)RUHFDVW ���� ���
0HUULOO�/\QFK ���� ���
*HRUJLD�6WDWH�8QLYHUVLW\ ���� ���
(TXLWDEOH�/LIH�$VVXUDQFH ���� ���
0RUJDQ�*XDUDQW\�7UXVW�&R� ���� ���
6KDZPXW�1DWLRQDO�&RUS� ����/ ���

�FRPELQDWLRQ�RI�GLIIXVLRQ�LQGH[HV�DQG�DYHUDJHG�ELYDULDWH�9$5�IRUHFDVWV�XWLOL]LQJ�D�ODUJH�QXPEHU

RI�8�6��WLPH�VHULHV���$OO�QRQ�MXGJPHQWDO�VWDWLRQDU\�IRUHFDVWV�RI�*13�JURZWK�WXUQHG�RXW�KLJKHU

WKDQ�PRVW�RI�WKH�SULYDWH�IRUHFDVWV�

:H�VKDOO�DUJXH�ODWHU�WKDW�LQ�WKLQNLQJ�DERXW�KHWHURJHQHLW\�RI�IRUHFDVWLQJ�PRGHOV��LW�LV�XVHIXO�WR

FRQVLGHU�WKH�QRQ�MXGJPHQWDO�VWDWLRQDU\�IRUHFDVW�DV�D�\DUGVWLFN��UHODWLYH�WR�ZKLFK�RQH�PHDVXUHV�WKH

G\QDPLF�SDWWHUQ�RI�DQ\�UDWLRQDO�IRUHFDVWHU���5DWLRQDO�GHYLDWLRQV�IURP�WKH�VWDWLRQDU\�IRUHFDVWV
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LQGLFDWHV�WKDW�DQ�DJHQW�FRQVLGHUV�WKH�FLUFXPVWDQFHV��DW�WKH�JLYHQ�GDWH��DV�EHLQJ�VXIILFLHQWO\�XQLTXH

DQG�GLIIHUHQW�IURP�WKH�SDVW�WKDW�VRPH�DGMXVWPHQW�LV�FDOOHG�IRU�DQG�KHQFH�WKH�QRQ�MXGJPHQWDO

VWDWLRQDU\�IRUHFDVW�LV�QRW�HPSOR\HG�

3LFNLQJ�DQRWKHU�GDWH��7DEOH��%�H[KLELWV�WKH�VDPH�LQIRUPDWLRQ��EXW�IRU�*'3��UDWKHU�WKDQ

*13��IRU�0D\��������7KH�DFWXDO�JURZWK�UDWH�LQ������ZDV������DQG�WKH�LQIODWLRQ�UDWH��������,W�LV�

7DEOH��%��%OXH�&KLS�)RUHFDVWV�RI�*13�*URZWK�DQG�,QIODWLRQ�IRU�����

)RUHFDVWHG�3HUFHQW�&KDQJH �����5HDO *'3
����*'3 �����������������3ULFH�'HIODWRU�

0D\�����
)RUHFDVW�IRU�����

������������������
)LUVW�8QLRQ�&RUS� ���+ ���
7XUQLQJ�3RLQWV��0LFURPHWULFV� ��� ���
-�3�0RUJDQ ��� ���
(YDQV��&DUUROO�	�$VVRF� ��� ���
0RUWJDJH�%DQNHUV�$VVQ��RI�$PHU� ��� ���
*ROGPDQ�6DFKV�	�&R� ��� ���
8�6��7UXVW�&R� ��� ���
86�&KDPEHU�RI�&RPPHUFH ��� ���
%DQF�RI�$PHULFD�&RUS� ��� ���
0RUJDQ�6WDQOH\�'HDQ�:LWWHU ��� ���
:D\QH�+XPPHU�,QYHVWPHQWV�//& ��� ���
%DQN�2QH ��� ���
1RPXUD�6HFXULWLHV ��� ���
0HUULOO�/\QFK ��� ���
3HUQD�$VVRFLDWHV ��� ���
1DWLRQDO�$VVQ��RI�+RPH�%XLOGHUV ��� ���
0DFURHFRQRPLF�$GYLVHUV��//& ��� ���
3UXGHQWLDO�6HFXULWLHV��,QF� ��� ���
/D6DOOH�1DWLRQDO�%DQN ��� ���
&RQIHUHQFH�%RDUG ��� ���
:HOOV�&DSLWDO�0DQDJHPHQW ��� ���
'X3RQW ��� ���
1RUWKHUQ�7UXVW�&RPSDQ\ ��� ���
&KLFDJR�&DSLWDO��,QF� ��� ���
'HXWVFKH�%DQN�6HFXULWLHV ��� ���
&KDVH�6HFXULWLHV��,QF� ��� ���
&UHGLW�6XLVVH�)LUVW�%RVWRQ ��� ���
&RPHULFD ��� ���
0RRG\¶V�,QYHVWRUV�6HUYLFH ��� ���
)DQQLH�0DH ��� ���
)HGHUDO�([SUHVV�&RUS� ��� ���
620�(FRQRPLFV��,QF� ��� ���
1DWLRQDO�$VVQ��RI�5HDOWRUV ��� ���
1DWLRQDO�&LW\�&RUSRUDWLRQ ��� ���
&OHDU�9LHZ�(FRQRPLFV ��� ���
(JJHUW�(FRQRPLF�(QWHUSULVHV��,QF� ��� ���
:()$�*URXS ��� ���
(DWRQ�&RUSRUDWLRQ ��� ���
%HDU�6WHDUQV�	�&R���,QF� ��� ����/
)RUG�0RWRU�&RPSDQ\ ��� ���
0RWRUROD ��� ���
6WDQGDUG�	�3RRUV�&RUS� ��� ���
8&/$�%XVLQHVV�)RUHFDVWLQJ�3URM� ��� ���
,QIRUXP���8QLY��RI�0DU\ODQG ��� ���
3UXGHQWLDO�,QVXUDQFH�&R� ��� ���
:H\HUKDHXVHU�&RPSDQ\ ��� ���
'DLPOHU&KU\VOHU�$* ��� ���
*HRUJLD�6WDWH�8QLYHUVLW\ ��� ���
.HOOQHU�(FRQRPLF�$GYLVHUV ��� ���
(FRQRFODVW ��� ���
1DURII�(FRQRPLF�$GYLVRUV ����/ ����+

WKXV�VXUSULVLQJ�WKDW�LQ�0D\�RI�������ILYH�PRQWKV�LQWR�WKH�\HDU��ODUJH�YDULDELOLW\�LQ�IRUHFDVWV�DFURVV

DJHQWV�LV�VWLOO�H[KLELWHG�DQG�DOPRVW�DOO�WKH�*'3�IRUHFDVWV�WXUQHG�RXW�WR�EH�ZURQJ����:H�UHSHDWHG

RXU�H[SHULPHQW�ZLWK�VWDWLRQDU\�IRUHFDVWLQJ�DQG�WKLV�WLPH�WKH�QRQ�MXGJPHQWDO�VWDWLRQDU\�IRUHFDVW�RI
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*'3�JURZWK�UDWH�WXUQHG�RXW�ORZHU�WKDQ�PRVW�RI�WKH�SULYDWH�IRUHFDVWV����,W�LV�WKXV�LPSRUWDQW�WR�QRWH

WKDW�WKH�GLVWULEXWLRQ�RI�IRUHFDVWV�IOXFWXDWHV�RYHU�WLPH�LQ�UHODWLRQ�WR�WKH�VWDWLRQDU\�IRUHFDVWV���:H

KDYH�VHHQ�WKDW�LQ������SULYDWH�IRUHFDVWHUV�ZHUH�FRQVHUYDWLYH��SODFLQJ�WKHLU�GLVWULEXWLRQ�EHORZ�WKH

VWDWLRQDU\�IRUHFDVW�ZKLOH�LQ�0D\�RI������WKHLU�MXGJPHQW�ZDV�DJJUHVVLYH��SODFLQJ�WKH�GLVWULEXWLRQ

DERYH�WKH�VWDWLRQDU\�IRUHFDVW��

)LQDOO\��ZH�SUHVHQW�LQ�)LJXUH���D�FKDUW�RI�WKH�GLVWULEXWLRQ�RI�SULYDWH�IRUHFDVWV�RI�DQQXDO�*'3

JURZWK�UDWH�EHWZHHQ������DQG��������7R�H[SODLQ�WKLV�FKDUW�QRWH�WKDW�WKH�IRUHFDVWV�DUH�PDGH�LQ�HDFK

TXDUWHU�IRU�*'3�JURZWK�UDWH�RYHU�WKH�IXOO�\HDU�IROORZLQJ�WKH�\HDU�RI�WKH�IRUHFDVW���+HQFH��LQ�HDFK

TXDUWHU�RI�D�\HDU�WKH�IRXU�IRUHFDVWV�DUH�DERXW�WKH�VDPH�\HDU���)RU�H[DPSOH�LQ�0DUFK��-XQH�

6HSWHPEHU�DQG�'HFHPEHU�RI������ZH�KDYH�LQGLYLGXDO�IRUHFDVWV�IRU�WKH�IXOO�\HDU��������)LJXUH���

),*85(����',675,%87,21�2)�35,9$7(�)25(&$676�2)�*'3�*52:7+

H[KLELWV�WKH��WK�SHUFHQWLOH�DQG�WKH���WK�SHUFHQWLOH�RI�WKH�IRUHFDVW�GLVWULEXWLRQ�IRU�HDFK�TXDUWHU�LQ

ZKLFK�WKH�IRUHFDVWV�ZHUH�PDGH���7KH�KRUL]RQWDO�EDUV�LQ�)LJXUH���VKRZ�WKH�UHDOL]DWLRQ�RI�*'3

JURZWK�D�\HDU�ODWHU���)RU�H[DPSOH��WKH�EDU�LQ������H[KLELWV�WKH�DQQXDO�JURZWK�UDWH�UHDOL]HG�LQ�����

DQG�IRUHFDVWHG�LQ�WKH�IRXU�TXDUWHUV�RI������

:H�REVHUYH�WKDW�WKH�GLVWULEXWLRQ�RI�IRUHFDVWV�IOXFWXDWHV�RYHU�WLPH�DQG�H[KLELWV�D�IHZ�YHU\

LPSRUWDQW�SURSHUWLHV�

�L���KLJK�GHJUHH�RI�SHUVLVWHQFH��ZLWK�VHULDO�FRUUHODWLRQ�RI�IRUHFDVWV�DQG�ZLWK�IOXFWXDWLQJ

YDULDQFH���7KXV�ZH�REVHUYH�VWRFKDVWLF�YRODWLOLW\�RI�WKH�GLVWULEXWLRQ�RI�EHOLHIV�

�LL���WKH�GLVWULEXWLRQ�IOXFWXDWHV�RYHU�WLPH�EXW�VKRZV�QR�VLJQ�RI�FRQYHUJHQFH�

�LLL��WKH�IDFW�WKDW�WKH�GLVWULEXWLRQ�LWVHOI�IOXFWXDWHV�VKRZV�WKDW�WKHUH�LV�KLJK�GHJUHH�RI

FRUUHODWLRQ�DPRQJ�LQGLYLGXDO�IRUHFDVWHUV�RYHU�WLPH�

7KH�%DQN�RI�$PHULFD��0HUULOO�/\QFK�DQG�*ROGPDQ�6DFKV�	�&R��KDYH�DFFHVV�WR�WKH�VDPH

LQIRUPDWLRQ�XVHG�LQ�IRUHFDVWLQJ�LQIODWLRQ�RU�*13�JURZWK���<HW��DW�DQ\�GDWH�WKHLU�IRUHFDVWV�DUH

VXEVWDQWLDOO\�GLIIHUHQW�DQG�WKHLU�UDQNLQJV�ZLWKLQ�WKH�GLVWULEXWLRQ�RI�IRUHFDVWHUV�IOXFWXDWH�RYHU�WLPH��

,W�IROORZV�WKDW�WKHVH�DJHQWV�XVH�GLIIHUHQW�PRGHOV�WR�PDNH�IRUHFDVWV�DQG�LQ�6HFWLRQ���ZH�EULHIO\

UHYLHZ�WKH�WKHRU\�RI�5DWLRQDO�%HOLHIV��ZKLFK�H[SODLQV�WKLV�KHWHURJHQHLW\���+HUH�ZH�PHUHO\�REVHUYH

WKDW�KHWHURJHQHLW\�RI�IRUHFDVWLQJ�PRGHOV�LV�WKH�QRUP�LQ�WKH�PDUNHW�SODFH�DQG�WKH�GLVWULEXWLRQ�RI

IRUHFDVWV�VKRZV�QR�VLJQ�RI�FRQYHUJHQFH���%XW�LI�PDUNHW�SDUWLFLSDQWV�ZLWK�WKH�VDPH�LQIRUPDWLRQ�XVH
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GLIIHUHQW�IRUHFDVWLQJ�PRGHOV��PRVW�RU�DOO�RI�WKHP�GR�QRW�PDNH�WKH�³WUXH´�UDWLRQDO�H[SHFWDWLRQV

IRUHFDVWV���$OVR��WKH�PHGLDQ�SULYDWH�IRUHFDVWHU�LV�D�UDQGRP�DJHQW�ZKRVH�IRUHFDVWLQJ�UHFRUG�RYHU

DQ\�WLPH�LQWHUYDO�PD\�EH�VXSHULRU�RU�LQIHULRU�WR�WKH�)HG¶V�UHFRUG����6LQFH�QHLWKHU�WKH�PHGLDQ

IRUHFDVW�QRU�WKH�)HG¶V�IRUHFDVWV�VDWLVI\�RUWKRJRQDOLW\��LW�LV�QRW�FOHDU�KRZ�RQH�FDQ�DUULYH�DW

FRQFOXVLRQV�UHJDUGLQJ�WKH�LQIRUPDWLRQ�VXSHULRULW\�RI�WKH�)HG�IURP�D�FRPSDULVRQ�EHWZHHQ�WKH�)HG

IRUHFDVW�DQG�WKH�PHGLDQ�SULYDWH�IRUHFDVW�

2XU�ILQDO�WDVN�LQ�WKH�H[DPLQDWLRQ�RI�IRUHFDVW�KHWHURJHQHLW\�LV�WR�JHW�D�FOHDUHU�YLHZ�RI�WKH

SDWWHUQ�RI�)HG�IRUHFDVWV�LQ�UHODWLRQ�WR�WKH�SULYDWH�GLVWULEXWLRQ���:H�VKRZ�WKDW�DW�DQ\�GDWH�WKHUH�LV�D

VHW�RI�SULYDWH�IRUHFDVWHUV�ZKR�DJUHH�ZLWK�WKH�IRUHFDVWV�RI�WKH�)HG�

��� $W�$Q\�'DWH�WKHUH�LV�D�6HW�RI�3ULYDWH�)RUHFDVWHUV�:KR�$JUHH�ZLWK�WKH�)HG¶V�)RUHFDVWV

:H�QRZ�H[DPLQH�WKH�ORFDWLRQ�RI�WKH�)HG¶V�IRUHFDVWV�UHODWLYH�WR�WKH�GLVWULEXWLRQ�RI�SULYDWH

IRUHFDVWV�RI�63)�DQG�%/8���$V�H[SODLQHG�HDUOLHU��ZH�KDYH�TXDUWHUO\�IRUHFDVW�GLVWULEXWLRQV�IRU�63)

DQG�DQQXDO�IRUHFDVW�GLVWULEXWLRQV�IRU�63)�DQG�%/8���7KH�QXPEHU�RI�63)�IRUHFDVWHUV�IOXFWXDWHV

RYHU�WLPH���6LQFH�WKH�DQQXDO�GDWD�FRPELQHV�63)�DQG�%/8�IRUHFDVWHUV��WKH�QXPEHU�RI�REVHUYDWLRQV

LV�W\SLFDOO\�EHWZHHQ����DQG�����DQG�KHQFH�WKH�DQQXDO�GDWD�DUH�PRUH�UHOLDEOH���

)RU�HDFK�IRUHFDVWLQJ�KRUL]RQ��K��DQG�IRU�HDFK�GDWH�W��IRU�ZKLFK�GDWD�LV�DYDLODEOH��ZH�FRPSXWH

WKH�PHDQ�� �DQG�WKH�VWDQGDUG�GHYLDWLRQ� ��RI�WKH�SULYDWH�IRUHFDVWV���,Q�)LJXUH���ZH�GUDZ�WZR

EDQGV��WKH�XSSHU�EDQG�LV� �DQG�WKH�ORZHU�EDQG�LV� ���2EVHUYDWLRQV�PDUNHG�E\��C�

DUH�WKH�)HG¶V�IRUHFDVWV�DW�WKDW�GDWH���2XU�FRPSXWDWLRQV�ZHUH�FDUULHG�RXW�IRU�DOO�IRUHFDVWLQJ�KRUL]RQV

DQG�IRU�IXOO�³QH[W�\HDU´�IRUHFDVWV���7KH�UHVXOWV�IRU�GLIIHUHQW�IRUHFDVWLQJ�KRUL]RQV�DUH�YHU\�VLPLODU�

),*85(����)('¶6�)25(&$676�5(/$7,9(�72�7+(�',675,%87,21�2)�35,9$7(�
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DQG�WR�FRQVHUYH�VSDFH�ZH�UHSRUW�KHUH�RQO\�WKUHH�KRUL]RQV����DQG���IXWXUH�TXDUWHUV�DQG�WKH�IXOO

³QH[W�\HDU´�IRUHFDVWV��+HQFH��)LJXUH���FRQVLVWV�RI�WZR�VHWV�RI�FKDUWV��)LJXUHV����������DUH�IRU

LQIODWLRQ�IRUHFDVWLQJ�DQG�)LJXUHV�����������DUH�IRU�*13�JURZWK��

,QVSHFWLRQ�RI�)LJXUH���UHYHDOV�WKDW�WKH�YDVW�PDMRULW\�RI�WKH�)HG¶V�IRUHFDVWV�DUH�GLVWULEXWHG

ZHOO�ZLWKLQ�WKH�� �EDQG�RI�SULYDWH�IRUHFDVWV���7KLV�UHVXOW�LV�SDUWLFXODUO\�VLJQLILFDQW�IRU�WKH

³QH[W�\HDU´�KRUL]RQ�IRU�ZKLFK�ZH�FRPELQH�WKH�63)�DQG�%/8�GDWD�VR�WKDW�WKH�QXPEHU�RI
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REVHUYDWLRQV�DW�HDFK�GDWH�LV�W\SLFDOO\�ODUJHU�WKDQ����REVHUYDWLRQV���:LWK�VXFK�KLJK�GHQVLW\�RI

IRUHFDVWV�VFDWWHUHG�ZLWKLQ�WKH�EDQG�GHOLQHDWHG�LQ�WKH�FKDUWV�LW�IROORZV�WKDW�DW�DQ\�PRPHQW�RI�WLPH

WKHUH�LV�D�ZKROH�VHW�RI�SULYDWH�IRUHFDVWHUV�ZKR�DJUHH�ZLWK�WKH�)HG�IRUHFDVWV�

8QGHU�WKH�DVVXPSWLRQ�RI�UDWLRQDO�H[SHFWDWLRQV�WKH�5	5��������PHWKRGRORJ\�LV�DSSOLFDEOH�WR

DQ\�VHTXHQFH�RI�SULYDWH�IRUHFDVWHUV��QRW�RQO\�WR�WKH�IRUHFDVWV�VHOHFWHG�UDQGRPO\�E\�WKH�FULWHULRQ�RI

EHLQJ�WKH�PHGLDQ�IRUHFDVWV���6LQFH�DW�HDFK�GDWH�ZH�KDYH�D�JURXS�RI�FRPPHUFLDO�IRUHFDVWHUV�ZKR

DJUHH�ZLWK�WKH�)HG¶V�IRUHFDVWV��ZH�FDQ�VHOHFW�IRU�VWXG\��DW�HDFK�GDWH��WKH�IRUHFDVWV�RI�DQ\�PHPEHU

RI�WKLV�JURXS���:H�FDQ�WKHQ�HVWLPDWH�HTXDWLRQV���E��E\�XVLQJ�WKLV�VHTXHQFH�RI�IRUHFDVW�GDWD�LQVWHDG

RI�WKH�GDWD�JHQHUDWHG�E\�WKH�PHGLDQ�IRUHFDVWHU���,Q�WKDW�FDVH�WKH�FRQWULEXWLRQ�RI�WKH�)HG¶V�IRUHFDVWV

ZRXOG�EH�]HUR�DQG�ZH�ZRXOG�FRQFOXGH�WKDW�WKH�)HG�KDV�QR�VXSHULRU�LQIRUPDWLRQ���,QGHHG��LI�ZH

IRXQG�SULYDWH�IRUHFDVWHUV�ZLWK�IRUHFDVWLQJ�UHFRUGV�RYHU�VRPH�WLPH�LQWHUYDO�ZKLFK�LV�VXSHULRU�WR�WKH

)HG¶V�UHFRUG��DUH�ZH�WR�FRQFOXGH�WKDW�RYHU�WKDW�WLPH�LQWHUYDO�WKH\�KDG�VRPH�SULYDWH�LQIRUPDWLRQ

DERXW�IRUHFDVWLQJ�LQIODWLRQ�RU�*13�JURZWK�ZKLFK�WKH�)HG�GLG�QRW�KDYH"

��� )HG¶V�)RUHFDVWV�)OXFWXDWH�/HVV�WKDQ�3ULYDWH�)RUHFDVWV�

6XSSRVH�WKH�GLYHUVLW\�RI�IRUHFDVWV�DULVHV�IURP�WKH�IDFW�WKDW�DJHQWV�EHOLHYH�WKH�HFRQRP\�LV�D

QRQ�VWDWLRQDU\�SURFHVV�LQ�ZKLFK�WKH�VWUXFWXUH�FKDQJHV�RYHU�WLPH����,Q�WKDW�FDVH�UDWLRQDO�DJHQWV�PD\

KDYH�GLYHUVH��WLPH�GHSHQGHQW��IRUHFDVW�IXQFWLRQV�ZLWK�FRQGLWLRQDO�IRUHFDVWV�ZKLFK�IOXFWXDWH�RYHU

WLPH����0RUHRYHU��WKH�FURVV�VHFWLRQDO�GLVWULEXWLRQ�RI�SULYDWH�IRUHFDVWV�ZRXOG�EH�WLPH�GHSHQGHQW�DQG

IOXFWXDWH�DV�LQ�)LJXUH���

6XSSRVH��KRZHYHU��WKDW�ZH�QRUPDOL]H�WKH�GLVWULEXWLRQ�DW�HDFK�GDWH�WR�KDYH�]HUR�PHDQ�DQG

XQLW�YDULDQFH���6XSSRVH�DOVR�WKDW�WKH�)HG¶V�IRUHFDVW�IXQFWLRQ�JHQHUDWHV�IRUHFDVWV�ZKLFK�DUH

LQGHSHQGHQW�GUDZV�IURP�WKH�GLVWULEXWLRQ�RI�SULYDWH�IRUHFDVWV���,W�WKHQ�IROORZV�WKDW�WKH�IUHTXHQF\

GLVWULEXWLRQ�RI�QRUPDOL]HG�)HG�IRUHFDVWV�RYHU�WLPH�VKRXOG�EH�WKH�VDPH�DV�WKH�GLVWULEXWLRQ�RI�SULYDWH

IRUHFDVWV���0RUH�VSHFLILFDOO\��ZH�GHILQHG�WKH��WZR�YDULDEOHV

� �

�DUH�VDPSOH�PHDQV�RI�LQIODWLRQ�DQG�*13�JURZWK�DQG�� �DUH�WKH�FRUUHVSRQGLQJ
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VWDQGDUG�GHYLDWLRQV�RI�WKH�GLVWULEXWLRQV�RI�SULYDWH�IRUHFDVWV�IRU�KRUL]RQ�K�DW�GDWH�W���8QGHU�WKH

DERYH�K\SRWKHVLV� DUH�DSSUR[LPDWHO\�QRUPDOO\�GLVWULEXWHG�ZLWK�]HUR�PHDQ�DQG�XQLW

YDULDQFH���:H�ZRXOG�WKXV�H[SHFW�WKDW�IRU�HDFK�K��WKH�PRPHQWV�RI�� �RYHU�WKH�WLPH�VHULHV

VKRXOG�VDWLVI\� �DQG�� ���7KHVH�VDPSOH�VWDWLVWLFV�UHYHDO�WKH�ORFDWLRQ

RI�WKH�)HG�IRUHFDVWV�ZLWKLQ�WKH�GLVWULEXWLRQ�RI�SULYDWH�IRUHFDVWV��:H�FRPSXWHG�WKHVH�VWDWLVWLFV�IRU�K

 �����K� ���DQG�IRU�³QH[W�\HDU´�IRUHFDVWV���:H�DOVR�FRPSXWHG�WKHP�IRU�WZR�VXE�SHULRGV��WKH�SUH�

9RONHU�HUD����������������DQG�IRU�����������������'LVWULEXWLRQDO�GDWD�IRU�*13�JURZWK�DQG�IXOO

\HDU�IRUHFDVWV�DUH�QRW�DYDLODEOH�IRU�WKH�ILUVW�SHULRG���:H�QRZ�UHSRUW�WKH�UHVXOWV�

���������������

�������,QIODWLRQ

0HDQ� 6WDQGDUG�'HYLDWLRQ

K� �� ���� ������������

K� �� ���� �������

���������������

�������,QIODWLRQ

0HDQ� 6WDQGDUG�'HYLDWLRQ

K� �� ����� �������

K� �� ����� �������

����������������

������,QIODWLRQ *13�*URZWK

0HDQ� 6WDQGDUG�'HYLDWLRQ 0HDQ� � 6WDQGDUG�'HYLDWLRQ

K� �� ���� ������� ���� �������� ������������

K� �� ���� ������� ���� ���������������������������

1H[W�\HDU ���� ������������� ���� ���������������������������

7KH�UHVXOWV�VKRZ�WKDW�IRU�DOO�HVWLPDWHV� ���7KH�PHDQV�DUH�FORVH�WR�]HUR�IRU�VKRUW

KRUL]RQ�EXW�IOXFWXDWH�RYHU�WLPH��LQ�VRPH�SHULRGV�WKH\�DUH�SRVLWLYH�DQG�LQ�RWKHUV�WKH\�DUH�QHJDWLYH��

7KH�RQO\�VLJQLILFDQW�SDWWHUQ�FDQ�EH�QRWHG�GXULQJ�WKH�SRVW�9RONHU�HUD�ZKHQ�)HG�IRUHFDVWV�ZHUH

FRQVLVWHQWO\�RQ�WKH�ORZ�VLGH�RI�WKH�SULYDWH�GLVWULEXWLRQ�

:H�FRQFOXGH�WKDW�WKH�YDULDQFH�RI�WKH�)HG�IRUHFDVWV�LV�PXFK�VPDOOHU�WKDQ�FDQ�EH�SUHGLFWHG�E\

WKH�FURVV�VHFWLRQDO�YDULDQFH�RI�SULYDWH�IRUHFDVWHUV���7KDW�LV��WKH�)HG¶V�VWDII�IRUHFDVWV�WHQGHG�WR�EH

PRUH�FRQVHUYDWLYH��ZLWK�D�VPDOOHU�WLPH�YDULDELOLW\�WKDQ�SULYDWH�IRUHFDVWV���7KLV�REVHUYDWLRQ�ZLOO

EHFRPH�PRUH�LPSRUWDQW�ODWHU��ZKHQ�ZH�GLVFXVV�WKH�³UDWLRQDOLW\´�FRQGLWLRQV�PHQWLRQHG�HDUOLHU�

:H�TXDOLI\�WKLV�FRQFOXVLRQ�LQ�WZR�ZD\V���)LUVW��WKH�QXPEHU�RI�TXDUWHUO\�)HG�IRUHFDVWV

DYDLODEOH�DW�WKH�VDPH�GDWHV�ZKHQ�DQ�63)�IRUHFDVW�GLVWULEXWLRQ�LV�DYDLODEOH��LV�QRW�ODUJH���)RU
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�����������������ZH�KDYH����REVHUYDWLRQV�IRU�K� ���DQG����REVHUYDWLRQV�IRU�K� ���ZKLOH�IRU

�����������������ZH�KDYH����REVHUYDWLRQV�IRU�K� ��������7KH�VLWXDWLRQ�LV�EHWWHU�ZLWK�UHVSHFW�WR�WKH

IXOO�³QH[W�\HDU´�IRUHFDVW��ZKHUH�ZH�KDYH�����)HG�IRUHFDVWV�VLQFH�WKHQ�ZH�FRPELQHG�WKH�63)�ZLWK

WKH�%/8�³QH[W�\HDU´�IRUHFDVWV���6HFRQG��ZH�KDYH�QR�HYLGHQFH�WKDW�SULYDWH�IRUHFDVWV�FRPH�IURP�D

IL[HG�GLVWULEXWLRQ�DV�SRVWXODWHG�DERYH�KHQFH�WKH�YDULDQFHV�XVHG�LQ�WKH�FRPSXWDWLRQV�RI�

PD\�QRW�UHSUHVHQW�DQ\�SDUWLFXODU�GLVWULEXWLRQ���,QGHHG��ZH�KDYH�DOUHDG\�VHHQ�WKDW�WKH�GLVWULEXWLRQV

RI�SULYDWH�IRUHFDVWV�IOXFWXDWH�RYHU�WLPH���7LPH�YDULDWLRQV�LQ�WKH�PHDQ�IRUHFDVW�LV�WR�EH�H[SHFWHG�

EXW�ZH�DOVR�REVHUYH�VWRFKDVWLF�YRODWLOLW\�LQ�WKH�IRUP�RI�WLPH�YDULDELOLW\�RI�WKH�YDULDQFHV���:H�WKXV

YLHZ�WKH�UHVXOWV�RI�WKLV�VXE�VHFWLRQ�DV�YHU\�SUHOLPLQDU\�

,Q�FRQFOXVLRQ��ZH�KDYH�H[KLELWHG�LQ�WKLV�VHFWLRQ�D�JUHDW�GLYHUVLW\�RI�SULYDWH�IRUHFDVWV���*LYHQ

WKDW�WKH�)HG¶V�IRUHFDVW�IXQFWLRQV�GR�QRW�VDWLVI\�RUWKRJRQDOLW\��WKH�HYLGHQFH�LV�WKDW�WKH�)HG�XVHG�LWV

RZQ�VXEMHFWLYH�PRGHO�WR�IRUHFDVW�LQIODWLRQ�DQG�*13�JURZWK���1R�HFRQRPLF�DJHQW��LQFOXGLQJ�WKH

)HG��NQRZV�WKH�³WUXH´�IRUHFDVW�IXQFWLRQ��KHWHURJHQHLW\�RI�IRUHFDVWLQJ�PRGHOV�DQG�EHOLHIV�LV�WKH

QRUP�LQ�WKH�PDUNHW�SODFH��

�� 7HVWV�RI�,QIODWLRQ�)RUHFDVW�(UURU�2UWKRJRQDOLW\

,Q�WKLV�VHFWLRQ�ZH�VWXG\�LQ�GHWDLO�WKH�VWUXFWXUH�RI��LQIODWLRQ�IRUHFDVW�HUURUV�RI�WKH�)HG�DQG�RI

SULYDWH�IRUHFDVWHUV�LQ�UHODWLRQ�WR�PRQHWDU\�SROLF\�YDULDEOHV�DQG�RWKHU�LQIRUPDWLRQ�LPSOLFLW�LQ�WKH

IRUHFDVWV�WKHPVHOYHV���7KLV�HQWDLOV�DQ�H[DPLQDWLRQ�RI�WKH�IRUHFDVW�HUURUV�LQ�HTXDWLRQV�OLNH���D��IRU

WKH�)HG�DQG�IRU�SULYDWH�IRUHFDVWHUV���%HIRUH�IRUPXODWLQJ�WKH�PRGHOV�WR�EH�HVWLPDWHG��ZH�PRWLYDWH

WKLV�H[DPLQDWLRQ�

��� 7KH�3X]]OLQJ�4XHVWLRQ�RI�³5DWLRQDOLW\´�&RQGLWLRQV� ��DQG� ��

7KH�FRQFOXVLRQ�RI�EHOLHI�KHWHURJHQHLW\�LQ�WKH�PDUNHW�SODFH�OHDGV�WR�D�SX]]OLQJ�REVHUYDWLRQ��

2Q�WKH�RQH�KDQG�ZH�KDYH�VHHQ�LQ�6HFWLRQV�������WKDW�WKH�)HG�DQG�SULYDWH�IRUHFDVWHUV�XWLOL]H�GLYHUVH

IRUHFDVWLQJ�PRGHOV�DOO�RI�ZKLFK�YLRODWH�RUWKRJRQDOLW\���2Q�WKH�RWKHU�KDQG�ZH�QRWHG�LQ�6HFWLRQ����

�VHH�GLVFXVVLRQ�IROORZLQJ�7DEOH����WKDW�RYHU�WKH�ORQJ�WHUP��WKH�)HG¶V�IRUHFDVWLQJ�LV�FRPSDWLEOH

ZLWK�WKH�K\SRWKHVLV�� ��DQG� ��IRU�DOO��K���:H�QRWHG�WKDW�WKLV
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�5	5��������UHSRUW�VLPLODU�UHVXOWV��VHH�WKHLU�7DEOH����SDJH������IRU�WKH�LQIODWLRQ�IRUHFDVW�GDWD�RI�SULYDWH�IRUHFDVWHUV
�

EXW�RQO\�IRU�WKH�VKRUWHU�SHULRG�ZKLFK�HQGV�LQ���������

�6LQFH�ZH�XVH�VHFRQG�UHYLVLRQ�GDWD�WKH�.HDQH�DQG�5XQNOH��������DUJXPHQW�DJDLQVW�=DUQRZLW]���������UHJDUGLQJ�WKH
�

QHHG�WR�XVH�ILUVW�UHOHDVH�GDWD��GRHV�QRW�DSSHDU�WR�DSSO\�WR�WKH�IRUHFDVWLQJ�GDWD�RI�WKH�PHGLDQ�63)�IRUHFDVWHU���7KH�UHVXOWV�LQ�7DEOH

��VKRZ�WKDW�IRU�WKH�YHU\�VKRUW�KRUL]RQV�WKH�FRQGLWLRQV� DQG� DUH�VDWLVILHG��LQ�DFFRUG�ZLWK�WKH�UHVXOWV�RI�

.HDQH�DQG�5XQNOH��������ZKR�XVHG�ILUVW�UHOHDVH�GDWD����+RZHYHU��WKH�IDFW�LV�WKDW�VDWLVIDFWLRQ�RI�WKHVH�³UDWLRQDOLW\´�FRQGLWLRQV

GRHV�QRW�LPSO\�5DWLRQDO�([SHFWDWLRQV��

��

TXHVWLRQ�LV�H[DPLQHG�E\�HVWLPDWLQJ���D����E��IRU�WKH�HQWLUH�VDPSOH���)RU�WKH�)HG�IRUHFDVWV�ZH

UHSRUWHG�WKHVH�UHVXOWV�LQ�7DEOH������:H�QRZ�UHSRUW�LQ�7DEOH���DQDORJRXV�UHVXOWV�IRU�SULYDWH

IRUHFDVWHUV�
�

7KH�UHVXOWV�LQ�7DEOH���VKRZ�WKH�GDWD�DUH�FRPSDWLEOH�ZLWK�WKH�K\SRWKHVLV� ��DQG

�RQO\�IRU�YHU\�VKRUW�KRUL]RQV����TXDUWHUV�RU�OHVV�LQWR�WKH�IXWXUH�IRU�LQIODWLRQ �DQG�OHVV
�

WKDQ���TXDUWHU�LQWR�WKH�IXWXUH�IRU�*13�JURZWK���7KH�GLYHUJHQFH�RI�WKH�HVWLPDWHV�IURP�WKH�YDOXHV

��DQG� �LQFUHDVHV�ZLWK��K����7KHVH�IDFWV�UDLVH�D�VLPSOH�TXHVWLRQ���,I�

�������7DEOH����$FFXUDF\�RI�3ULYDWH�)RUHFDVWV��(VWLPDWHV�RI���D����E�
�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�

,1)/$7,21� ������*13�*52:7+

������������������������������� ���� � 1 ������ �������� 1

%/8� �

K� �������������������������� ������������ ��� ��� �������������� �������������� ��� ���

K� �������������������������� ������������ ��� ��� �������������� �������������� ��� ���

K� �������������������������� ������������ ��� ��� ������������ ��������������� ��� ���

K� �������������������������� ������������ ��� ��� ������������ ��������������� ��� ���

K� �������������������������� ������������ ��� ��� ������������ ��������������� ��� ���

K� �������������������������� ������������ ��� ��� ������������ ��������������� ��� ���

K� �������������������������� ������������ ��� ��� ������������ ��������������� ��� ���

K� �������������������������� ������������ ��� ���� ������������ ������������� ��� ����

63)�

K� �������������������������� ����������� ��� ��� �������������� ������������ ��� ���

K� �������������������������� ����������� ��� ��� �������������� ������������ ��� ���

K� �������������������������� ����������� ��� ��� ������������ ������������� ��� ���

K� �������������������������� ������������ ��� ��� ������������ ������������� ��� ���

K� �������������������������� ������������ ��� ��� ������������ ������������� ��� ���

'5,�

K� �������������������������� ������������ ��� ��� ������������ ������������� ��� ���

K� �������������������������� ������������ ��� ��� ����������� ������������� ��� ���

K� �������������������������� ������������ ��� ��� ����������� ������������� ��� ���

K� �������������������������� ������������ ��� ��� ����������� ������������� ��� ���

K� ������������������������� ������������ ��� ��� ����������� ������������� ��� ���

K� ������������������������� ������������ ��� ��� ����������� ������������� ��� ���

K� ������������������������� ������������ ��� ��� ����������� ������������� ��� ���

K� ������������������������� ������������ ��� ��� ����������� ������������� ��� ��
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YLRODWLRQ�RI�RUWKRJRQDOLW\�IRU�DOO�KRUL]RQV�LPSOLHV�D�UHMHFWLRQ�RI�UDWLRQDO�H[SHFWDWLRQV��ZK\�LV�LW

WKDW�IRU�VRPH�IRUHFDVWHUV�DQG�IRU�VRPH�KRUL]RQV��WKH�FRQGLWLRQV�� ��DQG�

DUH�VDWLVILHG"��$OVR��LW�LV�SX]]OLQJ�ZK\�WKHVH�FRQGLWLRQV�DUH�VDWLVILHG�IRU�SULYDWH�IRUHFDVWHUV�RQO\

IRU�VKRUW�IRUHFDVWLQJ�KRUL]RQV�EXW�DUH�YLRODWHG�IRU�ORQJ�IRUHFDVWLQJ�KRUL]RQV���:H�UHWXUQ�WR�WKHVH

TXHVWLRQV�DIWHU�ZH�VWXG\�WKH�SDWWHUQ�RI�IRUHFDVW�HUURUV�RI�WKH�)HG�DQG�RI�SULYDWH�IRUHFDVWHUV�

��� (VWLPDWLQJ�WKH�(IIHFW�RI�0RQHWDU\�3ROLF\�9DULDEOHV�RQ�,QIODWLRQ�)RUHFDVW�(UURUV���

:H�QRZ�UHIRUPXODWH�PRGHO���D����E��DQG�VWXG\�WKH�IROORZLQJ�HTXDWLRQV�IRU�WKH�)HG¶V�VWDII

DQG�IRU�SULYDWH�IRUHFDVWHUV

��D�

��E� �

,Q���D����E��ZH�SURSRVH�WR�³H[SODLQ´�WKH�IRUHFDVW�HUURUV�E\�XVLQJ��L��WLPH�YDULDEOHV�FRYHULQJ�WKH

WKUHH�SHULRGV�XQGHU�VWXG\���LL��PRQHWDU\�SROLF\�YDULDEOHV� ��NQRZQ�DW�W�DQG��LLL��WKH

IRUHFDVWV�WKHPVHOYHV���+HQFH��WKH�QXOO�K\SRWKHVLV�LQ�DOO�WHVWV�LV� �IRU�DOO�LQGH[HV��

�

,QWHUSUHWDWLRQ�RI�(VWLPDWHG�3DUDPHWHUV

7R�H[SODLQ�KRZ�WR�LQWHUSUHW�WKH�UHVXOWV��UHFDOO�WKDW�VLQFH�ZH�DUH�HYDOXDWLQJ�IRUHFDVW�HUURUV��D

FRUUHFW�UHDGLQJ�RI�WKH�UHVXOWV�LQ�WKH�WDEOHV�EHORZ�UHTXLUHV�XV�WR�IRFXV�RQ�ZKDW�WKH�IRUHFDVWHU�PLVVHG

RU�DVVHVVHG�LQFRUUHFWO\���7R�GR�WKDW�ZH�XVH�WLPH�DV�DQ�LPSRUWDQW�UHIHUHQFH���)RU�HDFK�IRUHFDVWHU�ZH

ZDQW�WR�GHWHFW�V\VWHPDWLF�SDWWHUQV�RI�IRUHFDVWLQJ�HUURUV�WKDW�SUHYDLOHG�LQ�HDFK�SHULRG��EDVHG�RQ�WKH

PRGHO�HDFK�IRUHFDVWHU�XVHG�DW�WKDW�WLPH���,Q�D�QRQ�VWDWLRQDU\�ZRUOG�ZKHUH�WHFKQRORJ\��VRFLDO

LQVWLWXWLRQV�DQG�SROLWLFDO�HQYLURQPHQW�FKDQJH��LW�LV�GLIILFXOW�WR�NQRZ�ZKDW�WKH�³WUXH´�RU�³FRUUHFW´

IRUHFDVWLQJ�IXQFWLRQ�LV���,I�DQ�HFRQRPLF�HQYLURQPHQW�ODVWV�ORQJ�HQRXJK��RQH�FDQ�DVVXPH�WKDW

DJHQWV�ZLOO�DGDSW�DQG�OHDUQ�KRZ�WR�PDNH�PRUH�DFFXUDWH�IRUHFDVWV���+RZHYHU��LI�WKH�HQYLURQPHQW

NHHSV�FKDQJLQJ��WKH\�QHYHU�FRQYHUJH�DQG�QHYHU�DWWDLQ�SHUIHFW�NQRZOHGJH���,Q�WKDW�FDVH�ZH�FRXOG

RQO\�H[SHFW�D�VHTXHQFH�RI�IRUHFDVW�HUURUV�ZKLFK�DUH�GLIIHUHQW�IURP�WLPH�SHULRG�WR�DQRWKHU��ZKLOH

WKH�DJHQWV�DGDSW�DQG�GR�WKH�EHVW�WKH\�FDQ�LQ�IRUPXODWLQJ�WKHLU�VXEMHFWLYH�PRGHOV���

7KH�IRUHFDVWV �DUH�XVHG�DV�H[SODQDWRU\�YDULDEOHV�LQ�RUGHU�WR�HVWLPDWH�WKH�IDLOXUH�RI
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RUWKRJRQDOLW\�ZLWK�UHVSHFW�WR�DOO�RWKHU�LQIRUPDWLRQ�DYDLODEOH�DW�W��LQFRUSRUDWHG�LQ� �EXW

QRW�H[SOLFLW�LQ���D����E����7KH�DGYDQWDJH�RI�XVLQJ�WKH�IRUHFDVWV�WKHPVHOYHV�LV�WKDW�WKH�SDUDPHWHUV�

DQG� �WHOO�XV�VRPHWKLQJ�DERXW�WKH�QDWXUH�RI�WKH�PLVWDNHQ�PRGHOV�XVHG�E\�WKH

IRUHFDVWHUV���7KH�W\SLFDO�UHVXOW�IRU�LQIODWLRQ�LV�� �DQG ��DV�FDQ�EH�VHHQ�ODWHU��DQG�ZH

LOOXVWUDWH�WKH�LQWHUSUHWDWLRQ�RI�WKH�SDUDPHWHUV�E\�H[SODLQLQJ�WKH�PHDQLQJ�RI�WKLV�SDWWHUQ���

�L��$�SRVLWLYH�HVWLPDWH�RI�� �PHDQV�WKDW�GXULQJ�SHULRG��M�DQG�IRU�KRUL]RQ�K��IRUHFDVWHU�N

JHQHUDWHG�D�PHDQ�IRUHFDVW�WKDW�ZDV��RQ�DYHUDJH��ORZHU�WKDQ�WKH�PHDQ�LQIODWLRQ�UHDOL]HG�ODWHU

LQ�WKH�PDUNHW���:H�WKHQ�VD\�WKDW�GXULQJ�SHULRG�M�DQG�IRU�KRUL]RQ�K�WKH�LQWHUFHSW�RI�WKH

IRUHFDVW�IXQFWLRQ�ZDV�WRR�ORZ�DQG�WKXV�WKH�IRUHFDVW�XQGHUHVWLPDWHG�WKH�PHDQ�LQIODWLRQ�

�LL��$�QHJDWLYH�HVWLPDWH�RI��� ��LV�LQWHUSUHWHG�WR�PHDQ�WKDW�GXULQJ�SHULRG��M�DQG�IRU�KRUL]RQ

K��IRUHFDVWHU�N�JHQHUDWHG�D�IRUHFDVW�IXQFWLRQ�ZLWK�DQ�XSZDUG�ELDVHG�VORSH���7KDW�LV��IRU�HDFK

����LQFUHPHQW�LQ�IRUHFDVWHG�LQIODWLRQ�UDWH��WKH�UHDOL]HG�UDWH�ZDV�RQ�DYHUDJH�VPDOOHU�WKDQ����

:H�VD\�WKDW�GXULQJ�SHULRG�M�DQG�IRU�KRUL]RQ�K�WKH�VORSH�RI�WKH�LQIODWLRQ�IRUHFDVW�ZDV�XSZDUG

ELDVHG��ZKHQ�WKH�IRUHFDVWHU�GLG�IRUHFDVW�LQIODWLRQ��KLV�IRUHFDVW�ZDV�V\VWHPDWLFDOO\�WRR�KLJK�

7R�FRPELQH�WKH�DERYH�WZR�LQWHUSUHWDWLRQV��� �DQG�� �PHDQ�ILUVW�WKDW�WKH�IRUHFDVWHU

XQGHUHVWLPDWHG�WKH�PHDQ�LQIODWLRQ�E\�IDLOLQJ�WR�IRUHFDVW�LW�WKXV�IRUHFDVWLQJ�ORZHU�DYHUDJH�LQIODWLRQ��

,Q�DGGLWLRQ��WKHVH�VD\�WKDW�ZKHQ�KLV�PRGHO�DFWXDOO\�IRUHFDVWHG�LQIODWLRQ��LW�WHQGHG�WR�JHQHUDWH�WRR

KLJK�IRUHFDVWV��IRU�HDFK�IRUHFDVWHG�UDWH�WKH�UHDOL]HG�UDWH�ZDV�ORZHU�

:H�WXUQ�WR�WKH�LQWHUSUHWDWLRQ�RI�WKH�SDUDPHWHU�RI� ���,W�GHVFULEHV�TXDQWLWDWLYHO\�KRZ�ZHOO

IRUHFDVWHU��N��ZDV�DEOH�WR�DVVHVV�WKH�LPSDFW�RI�FKDQJHV�LQ�WKH�IHGHUDO�IXQGV�UDWH��GXULQJ�SHULRG��M�

RQ�IXWXUH�LQIODWLRQ�UDWHV�RYHU�KRUL]RQ�K���.HHS�LQ�PLQG�WKDW�D�ULVLQJ�IXQGV�UDWH�LV�DVVRFLDWHG�ZLWK�D

GHFOLQH�LQ�IXWXUH�LQIODWLRQ���+HQFH��D�SRVLWLYH�HVWLPDWH�VD\V�WKDW�D�KLJK�IXQGV�UDWH�OHDGV�WR�D

V\VWHPDWLF�SRVLWLYH�IRUHFDVW�HUURU��RU�WR�V\VWHPDWLFDOO\�ODUJHU�UHDOL]HG�LQIODWLRQ�WKDQ�IRUHFDVWHG��

7KXV�WKH�IRUHFDVWHG�LQIODWLRQ�ZDV�WRR�ORZ�DQG�WKLV�PHDQV�DQ�RYHUHVWLPDWLRQ�RI�WKH�LPSDFW�RI�KLJK

IXQGV�UDWH�RQ�UHGXFLQJ�IXWXUH�LQIODWLRQ���6LPLODUO\��D�QHJDWLYH�SDUDPHWHU�PHDQV�WKDW�WKH�IRUHFDVWHU

GLG�QRW�DVVHVV�FRUUHFWO\�WKH�HIIHFW�RI�PRQHWDU\�SROLF\�DQG�XQGHUHVWLPDWHG�WKH�DELOLW\�RI�)HG�WR

UHGXFH�LQIODWLRQ�E\�UDLVLQJ�UDWHV��

)LQDOO\��ZH�KDYH�GLVFXVVHG� HDUOLHU���5HFDOO�WKDW�D�SRVLWLYH�FRHIILFLHQW�RI� �LQ�DQ

HTXDWLRQ�PHDQV�D�FXPXODWLYH�GHFOLQH�RI�UDWHV�JHQHUDWH�D�QHJDWLYH�IRUHFDVW�HUURU�DQG�D�FXPXODWLYH



��

ULVH�RI�UDWHV�JHQHUDWH�D�SRVLWLYH�IRUHFDVW�HUURU���+HQFH�WKH�IRUHFDVWHU�RYHUHVWLPDWHG�WKH�FXPXODWLYH

HIIHFWV�RI�PRQHWDU\�SROLF\�RQ�UHGXFLQJ�LQIODWLRQ��KLV�IRUHFDVWV�ZHUH�WRR�LQIODWLRQDU\�LQ�UHVSRQVH�WR

FXPXODWLYH�GHFOLQH�RI�UDWHV�DQG�SUHGLFWHG�WRR�ODUJH�D�GHFOLQH�RI�LQIODWLRQ�UDWHV�LQ�UHVSRQVH�WR

FXPXODWLYH�LQFUHDVHV�LQ�UDWHV�

(YDOXDWLRQ�RI�WKH�5HVXOWV

6LQFH�HDFK�HTXDWLRQ�KDV����SDUDPHWHUV��JLYHQ�D�IRUHFDVWLQJ�KRUL]RQ�RI�XS�WR���TXDUWHUV�WKHUH

DUH�XS�WR����SDUDPHWHUV�IRU�LQIODWLRQ�IRUHFDVWLQJ�DQG�XS�WR����SDUDPHWHUV�IRU�*13�JURZWK���7KH

UHVXOWV�IRU�LQIODWLRQ�DUH�DQDORJRXV�WR�WKRVH�IRU�*13�JURZWK�EXW�WKH�HVWLPDWHV�IRU�*13�JURZWK�DUH

OHVV�UHOLDEOH���:H�WKXV�VWXG\�LQ�WKH�WH[W�RQO\�WKH�UHVXOWV�IRU�WKH�LQIODWLRQ�IRUHFDVW�HUURU�HVWLPDWHV�RI

��D��ZKLOH�WKH�UHVXOWV�IRU���E��DUH�UHSRUWHG�LQ�DQ�$SSHQGL[���$OVR��WR�FRQVHUYH�VSDFH�DQG�DYRLG

UHSHWLWLRQ�ZH�SURYLGH�HVWLPDWHV�RQO\�IRU�63)�DQG�%/8��WKH�FRQFOXVLRQV�IRU�'5,�DUH�VLPLODU���7KH

UHVXOWV�IRU�LQIODWLRQ�DUH�LQ�7DEOHV��$���&�DQG�IRU�*13�JURZWK��LQ�7DEOHV�QXPEHUHG��'���)�LQ�WKH

$SSHQGL[���7KH�V\PERO��
��PHDQV�WKDW�WKH�SDUDPHWHU�LV�VWDWLVWLFDOO\�VLJQLILFDQWO\�GLIIHUHQW�IURP

]HUR�DW�OHDVW�DW�WKH�����FRQILGHQFH�OHYHO���)RU�HDFK�KRUL]RQ�IURP���WKURXJK���WKH�SDUDPHWHUV�DUH

DUUDQJHG�LQ�IRXU�JURXSV���5HDGLQJ�GRZQ�HDFK�FROXPQ�ZH�UHSRUW�ILUVW�WKH�WKUHH�FRQVWDQWV��VHFRQG

WKH�WKUHH�SDUDPHWHUV�RI�WKH�IRUHFDVWV��WKLUG�WKH�WKUHH�SDUDPHWHUV�RI�WKH�IHGHUDO�IXQGV�UDWH�DQG

ILQDOO\�WKH�WKUHH�SDUDPHWHUV�RI�WKH�FXPXODWLYH�IXQGV�UDWH���7KLV�ZD\�RI�UHSRUWLQJ�WKH�SDUDPHWHUV

HQDEOHV�D�FRPSDULVRQ�RI�WKH�IRUHFDVW�HUURUV�DFURVV�WKH�WKUHH�PRQHWDU\�UHJLPHV�

&RPPHQWLQJ�RQ�DOO�7DEOHV�FRPELQHG��REVHUYH�WKDW�WKH�UHVXOWV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�IRU

DOO�IRUHFDVWHUV���$�ODUJH�QXPEHU�RI�VWDWLVWLFDOO\�VLJQLILFDQW�SDUDPHWHUV�DUH�IRXQG�LQ�HDFK�RI�WKH

WDEOHV��LQGLFDWLQJ�D�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�WKH�VSHFLILHG�YDULDEOHV�DQG�WKH�IRUHFDVW�HUURUV

RI�WKH�)HG�DQG�RI�SULYDWH�IRUHFDVWHUV���,QGHHG��IRU�ORQJHU�KRUL]RQV�WKH�YDULDEOHV�XVHG�DFFRXQW�IRU

RYHU�����RI�DOO�LQIODWLRQ�IRUHFDVW�HUURUV����7KH�UHVXOWV�IRU�KRUL]RQ�RI��K� ����DUH�QRW�UHOLDEOH�GXH�WR

WKH�UHODWLYHO\�VPDOO�QXPEHU�RI�REVHUYDWLRQV��SDUWLFXODUO\�LQ�WKH�ILUVW�HUD���:H�QRZ�WXUQ�WR�WKH

VSHFLILF�WDEOHV��VWXG\LQJ�LQ�GHWDLO�WKH�UHVXOWV�IRU�WKH�)HG¶V�IRUHFDVWV��UHSRUWHG�LQ�7DEOH��$�

7KH�)HG¶V�IRUHFDVWV�GXULQJ�WKH������������PRQHWDU\�UHJLPH�

�L��WKH�PHDQ�RI�WKH�)HG¶V�ORQJ�KRUL]RQ�IRUHFDVWV�ZHUH�GRZQZDUG�ELDVHG��WKH�DYHUDJH�UHDOL]HG
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LQIODWLRQ�ZDV�GUDPDWLFDOO\�KLJKHU�WKDQ�WKH�DYHUDJH�)HG¶V�IRUHFDVWV�

�LL��WKH�VORSHV�RI�WKH�)HG¶V�IRUHFDVWV�ZHUH�V\VWHPDWLFDOO\�ELDVHG�XSZDUG���IRU�HYHU\�SHUFHQWDJH

SRLQW�RI�IRUHFDVWHG�LQIODWLRQ��UHDOL]HG�LQIODWLRQ�ZDV�RQ�DYHUDJH�SURSRUWLRQDOO\�ORZHU���7KLV�IROORZV

IURP� ���7KH�SURSRUWLRQDO�ELDV�LQFUHDVHG�ZLWK�WKH�IRUHFDVWLQJ�KRUL]RQ�

�LLL��WKH�)HG�RYHUHVWLPDWHG�WKH�LPSDFW�RI�KLJKHU�LQWHUHVW�UDWHV�RQ�UHGXFLQJ�LQIODWLRQ�RYHU�VKRUW

KRUL]RQV���,W�LV�VHHQ�E\�WKH�SRVLWLYH�FRHIILFLHQW�RI�WKH�IXQGV�UDWH�IRU�VKRUW�KRUL]RQV��WKH�PHDQ

GHFOLQH�LQ�LQIODWLRQ�LQ�UHVSRQVH�WR�KLJKHU�IXQGV�UDWH�ZDV��RQ�DYHUDJH��QRW�DV�ODUJH�DV�WKH�)HG

H[SHFWHG�

��7DEOH��$��7HVW�RI�)HG¶V�,QIODWLRQ�)RUHFDVW�(UURU�2UWKRJRQDOLW\�ZLWK

�0RQHWDU\�3ROLF\�9DULDEOHV

����VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�

+RUL]RQ��6 ���� ���� ���� ���� ���� ���� ����
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�1 ���� ����� ����� ����� ����� ����� ����

�LY��LQ�DFFRUG�ZLWK�RXU�LQWHUSUHWDWLRQ�RI� ��GXULQJ�WKH�ILUVW�HUD�WKLV�FRHIILFLHQW�LV�SRVLWLYH�IRU

ORQJ�KRUL]RQV�DQG�KHQFH�WKH�)HG�RYHUHVWLPDWHG�WKH�FXPXODWLYH�HIIHFWV�RI�PRQHWDU\�SROLF\�RQ�ORQJ
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IRUHFDVW�KRUL]RQV���7KH�)HG�H[KLELWHG�H[FHVVLYH�LQIODWLRQDU\�IRUHFDVWV�LQ�UHVSRQVH�WR�FXPXODWLYH

IDOOV�RI�UDWHV�DQG�IRUHFDVWHG�WRR�ORZ�LQIODWLRQ�LQ�UHVSRQVH�WR�FXPXODWLYH�LQFUHDVHV�LQ�UDWHV��

,Q�VXPPDU\��GXULQJ�WKLV�HUD�RI�ULVLQJ�FRPPRGLW\�SULFHV�WKH�)HG�IRUHFDVWHUV�IDLOHG�GUDPDWLFDOO\�WR

IRUHFDVW�WKH�PHDQ�LQIODWLRQ���+RZHYHU��ZKHQ�IRUHFDVWLQJ�LQIODWLRQ�WKHLU�PRGHO�KDG�DQ�XSZDUG

ELDVHG�VORSH���$V�IRU�PRQHWDU\�SROLF\��FRQFOXVLRQ��LY��LV�FRPSDWLEOH�ZLWK��LLL��DQG�UHLQIRUFHV�LW�

GUDZLQJ�D�SLFWXUH�RI�WKH�)HG�RYHUHVWLPDWLQJ�WKH�LPSDFW�RI�WLJKW�PRQHWDU\�SROLF\�RQ�LQIODWLRQ�RYHU

DOO�KRUL]RQV�

7KH�)HG¶V�IRUHFDVWV�GXULQJ�WKH�9RONHU��PRQHWDU\�UHJLPH

�L��GXULQJ�WKH�9RONHU�HUD�WKH�)HG�IRUHFDVWHUV�DVVHVVHG�FRUUHFWO\�WKH�PHDQ�LQIODWLRQ�DQG�WKH�VORSH�RI

WKHLU�IRUHFDVW�IXQFWLRQ�ZDV�FRUUHFW�

�LL��LQ�FRQWUDVW�ZLWK�WKH�HDUOLHU�SDWWHUQ�GXULQJ�WKLV�HUD��WKH�)HG�XQGHUHVWLPDWHG�WKH�LPSDFW�RI�KLJKHU

LQWHUHVW�UDWHV�RQ�ORZHULQJ�LQIODWLRQ�RYHU�DOO�KRUL]RQV���7KLV�LV�VHHQ�E\�WKH�FRQVLVWHQWO\�QHJDWLYH

FRHIILFLHQW�RI�WKH�IXQGV�UDWH�

�LLL��VLQFH�VRPH�ORQJ�KRUL]RQ�FRHIILFLHQWV�RI� DUH�SRVLWLYH�WKH�)HG�RYHUHVWLPDWHG�WKH

FXPXODWLYH�HIIHFWV�RI�PRQHWDU\�SROLF\�RQ�ORQJ�KRUL]RQ�LQIODWLRQ��WKHLU�LQIODWLRQDU\�IRUHFDVWV�ZHUH

WRR�KLJK�LQ�UHVSRQVH�WR�FXPXODWLYH�GHFOLQH�RI�UDWHV�DQG�WRR�ORZ�LQ�UHVSRQVH�WR�FXPXODWLYH

LQFUHDVHV�LQ�UDWHV���7KLV�HIIHFW�LV�JHQHUDOO\�VPDOO�

,Q�VXPPDU\��GXULQJ�WKLV�HUD�WKH�)HG¶V�LQIODWLRQ�IRUHFDVWLQJ�H[KLELWHG�QR�ELDV�LQ�LQWHUFHSW�RU�VORSH

EXW�WKH\�ZHUH�FRQVLVWHQWO\�ZURQJ�LV��DVVHVVLQJ�WKH�LPSDFW�RI�PRQHWDU\�SROLF\���:H�KDYH�VKRZQ�WKH

)HG�IRUHFDVWHUV�XQGHUHVWLPDWHG�WKH�LPSDFW�RI�WLJKW�PRQHWDU\�SROLF\�RQ�LQIODWLRQ�RYHU�DOO�KRUL]RQV��

+RZHYHU��ZH�DOVR�ILQG�OLPLWHG�RYHUHVWLPDWLRQ�RI�WKH�FXPXODWLYH�HIIHFW�RI�WLJKW�PRQH\�RQ�ORQJ

KRUL]RQ�LQIODWLRQ�UDWHV���:H�UHFRQFLOH�WKHVH�FRQFOXVLRQV�E\�QRWLQJ�WKDW�UHVXOW��LL��UHIOHFWV�D�EURDG

XQGHUHVWLPDWLRQ�RI�WKH�LPSDFW�RI�WLJKW�PRQH\�SROLF\�RQ�LQIODWLRQ���7KLV�PD\�VXJJHVW�WR�VRPH�WKDW

WKH�ZLOOLQJQHVV�RI�WKH�)HG�DW�WKDW�WLPH�WR�HQJDJH�LQ�DQ�DJJUHVVLYH�WLJKW�PRQH\�SROLF\�ZDV�EROVWHUHG

E\�IRUHFDVWV�ZKLFK�XQGHUHVWLPDWHG�WKH�HIIHFW�RI�VXFK�SROLF\��5HVXOW��LLL��UHIOHFWV�WKH�IDFW�WKDW�WKLV

XQGHUHVWLPDWLRQ�ELDV�WHQGHG�WR�ZHDNHQ�DIWHU�D�ORQJ�SHULRG�RI�ULVLQJ�UDWHV���7KH�ELDV�LV�VRPHZKDW

GHFUHDVHG�E\�WKH�VPDOO�FRQWUDU\�HIIHFW�RI� �
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7KH�)HG¶V�IRUHFDVWV�GXULQJ�WKH�*UHHQVSDQ��PRQHWDU\�UHJLPH

�L��WKH�VORSHV�RI�WKH�)HG¶V�YHU\�VKRUW�KRUL]RQ�IRUHFDVWV�ZHUH�ELDVHG�XSZDUG��UHWXUQLQJ�WR�WKH

SDWWHUQ�RI�WKH������������PRQHWDU\�HUD���)RU�HDFK�����IRUHFDVWHG�LQFUHDVH�LQ�WKH�LQIODWLRQ�UDWH

RYHU�VKRUW�KRUL]RQV�UHDOL]HG�LQFUHDVHG�LQIODWLRQ�ZDV�RQ�DYHUDJH�OHVV�WKDQ����

�LL��WKH�)HG�RYHUHVWLPDWHG�WKH�LPSDFW�RI�KLJKHU�LQWHUHVW�UDWHV�RQ�LQIODWLRQ�RQO\�RYHU�VKRUW�KRUL]RQV

UHIOHFWHG�LQ�� �IRU�K� ��������

,Q�VXPPDU\��GXULQJ�WKLV�HUD�WKH�)HG�IRUHFDVWHUV�FRQVLVWHQWO\�IRUHFDVWHG�WRR�KLJK�LQIODWLRQ�UDWHV

RYHU�VKRUW�KRUL]RQV�EXW�VKRZHG�QR�VXFK�ELDV�RYHU�ORQJ�KRUL]RQV���7KH\�FRQVLVWHQWO\�RYHUHVWLPDWHG

WKH�DELOLW\�RI�KLJKHU�LQWHUHVW�UDWHV�WR�ORZHU�LQIODWLRQ�RYHU�VKRUW�KRUL]RQV���:H�WKXV�FRQFOXGH�WKH

)HG�IRUHFDVWHUV�LQFRUUHFWO\�H[SHFWHG�SROLF\�WR�LPSDFW�WKH�HFRQRP\�HDUOLHU�WKDQ�LW�GLG�

7XUQLQJ�QRZ�WR�WKH�UHVXOWV�LQ�7DEOHV��%����&�QRWH�ILUVW�WKDW�VLQFH�63)�IRUHFDVWV�FRYHU�RQO\

IRXU�IXWXUH�TXDUWHUV��WKH�IRUHFDVWLQJ�KRUL]RQ�LQ�7DEOH��%�LV�VKRUWHU�WKDQ�LQ��$���$V�IRU�%/8��VLQFH

WKH�GDWD�DYDLODEOH�IURP�WKLV�VRXUFH�VWDUWV�LQ�������7DEOH��&�FRYHUV�RQO\�WKH�VHFRQG�DQG�WKLUG

PRQHWDU\�UHJLPHV���:LWK�WKHVH�GLIIHUHQFHV�FODULILHG��REVHUYH�WKDW�D�FRPSDULVRQ�RI�7DEOHV��$���%

DQG��&�UHYHDOV�WKDW�WKH�SDWWHUQ�RI�VWDWLVWLFDOO\�VLJQLILFDQW�FRHIILFLHQWV�LV�VXUSULVLQJO\�VLPLODU�LQ�DOO

WKUHH�WDEOHV���+HQFH�WKH�IRUHFDVWLQJ�HUURUV�RI�WKH�)HG¶V�VWDII�DQG�WKRVH�RI�WKH�SULYDWH�IRUHFDVWHUV

KDG�VLPLODU�FKDUDFWHULVWLFV���:H�EULHIO\�FRPPHQW�ILUVW�RQ�WKH�PHGLDQ�63)�IRUHFDVWHU�

'XULQJ�WKH������������PRQHWDU\�UHJLPH�

�L��WKH�LQWHUFHSW�RI�WKH�PHGLDQ�63)�ORQJHU�KRUL]RQ�IRUHFDVWV��������TXDUWHUV��ZHUH�GRZQZDUG

ELDVHG�UHIOHFWHG�LQ�� �IRU�ORQJHU�KRUL]RQV�

�LL��WKH�PHGLDQ�63)�IRUHFDVWV�KDG�D�SRVLWLYHO\�ELDVHG�VORSH�UHIOHFWHG�LQ� �IRU�DOO�KRUL]RQV�

7KH�ELDV�LQFUHDVHG�ZLWK�WKH�IRUHFDVWLQJ�KRUL]RQ�

�LLL��WKH�PHGLDQ�63)�RYHUHVWLPDWHG�HIIHFW�RI�KLJK�LQWHUHVW�UDWHV�RQ�ORZHU�LQIODWLRQ�RYHU�VKRUW

KRUL]RQV�

�LY��WKH�PHGLDQ�63)�RYHUHVWLPDWHG�WKH�FXPXODWLYH�HIIHFWV�RI�PRQHWDU\�SROLF\�RQ�ORQJHU�KRUL]RQV��

,Q�VXP��WKH�TXDOLWDWLYH�SDWWHUQ�IRU�WKH�PHGLDQ�63)�IRUHFDVWHU�LV�HVVHQWLDOO\�WKH�VDPH�DV�IRU�WKH�)HG�
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'XULQJ�WKH�9RONHU��PRQHWDU\�UHJLPH

�L���WKH�PHGLDQ�63)�XQGHUHVWLPDWHG�WKH�HIIHFW�RI�KLJKHU�LQWHUHVW�UDWHV�RQ�UHGXFLQJ�LQIODWLRQ�RYHU�DOO

KRUL]RQV��

�LL��WKH�PHGLDQ�63)�RYHUHVWLPDWHG�WKH�FXPXODWLYH�HIIHFWV�RI�PRQHWDU\�SROLF\�RQ�UHGXFLQJ�LQIODWLRQ

LQ�ORQJHU�IRUHFDVWLQJ�KRUL]RQV��������TXDUWHUV��

+HUH�DJDLQ��WKH�TXDOLWDWLYH�SDWWHUQ�RI�WKH�PHGLDQ�63)�IRUHFDVW�HUURU�LV�HVVHQWLDOO\�WKH�VDPH�DV�WKH

)HG¶V�

7DEOH��%��7HVW�RI�0HGLDQ�63)�,QIODWLRQ�)RUHFDVW�(UURU�

�����2UWKRJRQDOLW\�ZLWK�0RQHWDU\�3ROLF\�9DULDEOHV
�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�

+RUL]RQ��6 ��� ��� ��� ��� ���

����������� ������� ����� �����
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�1 ����� ����� ����� ����� �����

'XULQJ�WKH�*UHHQVSDQ��PRQHWDU\�UHJLPH

�L���WKH�PHGLDQ�63)�IRUHFDVWV�ZHUH�VWURQJO\�ELDVHG�XSZDUG�IRU�DOO�IRUHFDVWLQJ�KRUL]RQV�

�LL��WKH�PHGLDQ�63)�RYHUHVWLPDWHG�WKH�HIIHFW�RI�KLJKHU�LQWHUHVW�UDWHV�RQ�UHGXFLQJ�LQIODWLRQ�RYHU�DOO
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KRUL]RQV���7KLV�LV�UHIOHFWHG�LQ�� �IRU�DOO�KRUL]RQV���5HFDOO�WKDW�IRU�WKH�)HG�WKLV�V\VWHPDWLF

IRUHFDVWLQJ�PLVWDNH�LV�H[KLELWHG�RQO\�IRU�VKRUW�KRUL]RQV�ZKLOH�IRU�WKH�PHGLDQ�63)�LW�LV�SUHVHQW�IRU

DOO�KRUL]RQV���7KLV�LV�WKH�PDLQ�GLIIHUHQFH�EHWZHHQ�WKH�)HG¶V�HUURU�DQG�WKH�PHGLDQ�63)�HUURU�

)LQDOO\�ZH�FRPPHQW�RQ�WKH�%/8�IRUHFDVW�HUURUV���$Q�H[DPLQDWLRQ�RI�7DEOH��&�VKRZV�WKDW

UHVWULFWLQJ�DWWHQWLRQ�RQO\�WR�WKH�WZR�PRQHWDU\�UHJLPHV�DIWHU�������WKH�PDLQ�GLIIHUHQFHV�EHWZHHQ

WKH�SDWWHUQ�RI�IRUHFDVW�HUURUV�RI�WKH�PHGLDQ�%/8�DQG�WKRVH�RI�WKH�)HG�DUH�DV�IROORZV�

�L��WKH�LQWHUFHSW�RI�WKH�PHGLDQ�%/8�IRUHFDVWV�RI�LQIODWLRQ�UDWHV�IRU�PRGHUDWH�KRUL]RQV�DUH�XSZDUG

ELDVHG�GXULQJ�WKH�*UHHQVSDQ�HUD��L�H�� ��DQG�KHQFH�GXULQJ�WKDW�HUD�WKH�PHDQ�LQIODWLRQ�UDWH

ZDV�ORZHU�WKDQ�WKH�DYHUDJH�IRUHFDVWV�RI�WKH�PHGLDQ�%/8���7KLV�SDWWHUQ�GRHV�QRW�KROG�IRU�WKH�)HG

RU�IRU�WKH�PHGLDQ�63)�IRUHFDVWV�

�LL��WKH�VORSHV�RI�WKH�PHGLDQ�%/8�IRUHFDVWV�ZHUH�GRZQZDUG�ELDVHG�IRU�PHGLXP�KRUL]RQV�GXULQJ

WKH�9RONHU�HUD��

�LLL��VLPLODU�WR�WKH�PHGLDQ�63)��WKH�PHGLDQ�%/8�RYHUHVWLPDWHG�WKH�HIIHFW�RI�KLJKHU�LQWHUHVW�UDWHV

RQ�UHGXFLQJ�LQIODWLRQ�RYHU�DOO�KRUL]RQV�GXULQJ�WKH�*UHHQVSDQ�HUD���7KLV�LV�WKH�PDLQ�GLIIHUHQFH

EHWZHHQ�WKH�)HG¶V�HUURU�DQG�WKH�IRUHFDVW�HUURUV�RI�WKH�SULYDWH�IRUHFDVWHUV�

������7DEOH��&��7HVW�RI�0HGLDQ�%/8�,QIODWLRQ�)RUHFDVW�(UURU�2UWKRJRQDOLW\�

��ZLWK�0RQHWDU\�3ROLF\�9DULDEOHV

������VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�

+RUL]RQ��6 ��� ��� ��� ��� ��� ���� ����
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:H�KDYH�WKXV�DUULYHG�DW�D�VXUSULVLQJ�FRQFOXVLRQ���$OWKRXJK�WKHUH�LV�VWURQJ�HYLGHQFH�IRU�JUHDW

KHWHURJHQHLW\�DPRQJ�EHOLHIV�DQG�IRUHFDVWLQJ�PRGHOV�RI�DJHQWV��ZH�DOVR�ILQG�VXEVWDQWLDO�VLPLODULW\

LQ�WKH�TXDOLWDWLYH�SDWWHUQV�RI�IRUHFDVW�HUURUV�RI�WKH�WKUHH�PDUNHW�SDUWLFLSDQWV�FRQVLGHUHG�KHUH��

4XDOLWDWLYH�VLPLODULW\�RI�IRUHFDVW�HUURUV�GRHV�QRW�PHDQ�WKH\�PDNH�WKH�VDPH�TXDQWLWDWLYH�IRUHFDVWV�

EXW�LW�GRHV�LPSO\�VLPLODULW\�LQ�WKH�EDVLF�FRQFHSWV�DQG�LGHDV�XQGHUO\LQJ�WKH�IRUHFDVWLQJ�PRGHOV�RI

PDUNHW�SDUWLFLSDQWV�HYHQ�ZKHQ�WKHVH�LGHDV�DUH�ZURQJ���7KLV�LPSOLHV�D�GHJUHH�RI�FRUUHODWLRQ�DPRQJ

WKH�EHOLHIV�RI�GLYHUJHQW�DJHQWV�LQ�WKH�HFRQRP\�FRQILUPLQJ�HDUOLHU�REVHUYDWLRQV�PDGH�LQ�FRQQHFWLRQ

ZLWK�)LJXUH�����&RUUHODWLRQ�DPRQJ�IRUHFDVW�HUURUV�RI�DJHQWV�LQ�WKH�HFRQRP\�LV�D�SRZHUIXO�IRUFH

JHQHUDWLQJ�PDUNHW�YRODWLOLW\�ZKLFK�.XU]���������������FDOOV�³(QGRJHQRXV�8QFHUWDLQW\´��IRU�PRUH

GHWDLOV�VHH�.XU]�DQG�0RWROHVH���������

,Q�FRPSDULVRQ�ZLWK�WKH�TXDOLWDWLYH�VLPLODULW\�RI�WKH�IRUHFDVW�HUURUV�RI�DJHQWV��WKH�QRWHG

GLIIHUHQFHV�DUH�QRW�ODUJH���7KH�PDLQ�GLIIHUHQFH�EHWZHHQ�WKH�)HG¶V�DQG�WKH�SULYDWH�IRUHFDVW�HUURUV�LV

WKH�DVVHVVPHQW�RI�WKH�HIIHFW�RI�KLJK�LQWHUHVW�UDWHV�RQ�ORZHULQJ�LQIODWLRQ�UDWHV���:KLOH�SULYDWH

IRUHFDVWHUV�XQGHUHVWLPDWHG�WKH�HIIHFW�RI�WKH�9RONHU�KLJK�LQWHUHVW�UDWH�UHJLPH��WKH\�KDYH�WXUQHG

DURXQG�DQG�RYHUHVWLPDWHG�WKH�HIIHFW�RI�PRQHWDU\�SROLF\�GXULQJ�WKH�*UHHQVSDQ�HUD��H[SHFWLQJ

SROLF\�XQGHU�*UHHQVSDQ�WR�EH�PRUH�HIIHFWLYH�WKDQ�LW�DFWXDOO\�ZDV�

�� ([SODLQLQJ�WKH�3DWWHUQ�RI�WKH�³5DWLRQDOLW\´�&RQGLWLRQV

7KH�HYLGHQFH�UHYHDOV�WKH�SUHVHQFH�RI�H[WHQVLYH�GLYHUVLW\�IRUHFDVWLQJ�PRGHOV�ZKLFK�YLRODWH

RUWKRJRQDOLW\���+RZ�GR�ZH�UHFRQFLOH�PRGHO�GLYHUVLW\�IRU�ZKLFK�IRUHFDVW�HUURUV�DUH�FRUUHODWHG�ZLWK

NQRZQ�LQIRUPDWLRQ��ZLWK�WKH�IDFW�WKDW�RQ�DYHUDJH��WKH�FRQGLWLRQV� ��DQG�

DUH�VDWLVILHG�E\�WKH�)HG�IRUHFDVWHUV�IRU�DOO�K�DQG�IRU�SULYDWH�IRUHFDVWHUV�IRU�VKRUW�KRUL]RQ�YDOXHV�RI�

K"��7KHVH��ILQGLQJV�FOHDUO\�YLRODWH�UDWLRQDO�H[SHFWDWLRQV�EXW�ZH�REVHUYH�WKDW�VDWLVIDFWLRQ�RI�WKH

³UDWLRQDOLW\´�FRQGLWLRQV�� ��DQG� �GRHV�QRW�LPSO\�WKDW�DJHQWV�KROG�UDWLRQDO

H[SHFWDWLRQV���,Q�WKH�UHVW�RI�WKLV�VHFWLRQ�ZH�DUJXH�WKDW�ERWK�WKH�REVHUYHG�GLYHUVLW\�RI�EHOLHIV�DV

ZHOO�DV�WKH�HPSLULFDO�IDFWV�RXWOLQHG�KHUH�DUH�FRPSDWLEOH�ZLWK�WKH�SUHGLFWLRQV�RI�WKH�WKHRU\�RI

5DWLRQDO�%HOLHIV��LQ�VKRUW�5%��VHH�.XU]�������������������+HQFH�RXU�FRQFOXVLRQV�VXSSRUW�WKH

K\SRWKHVLV�WKDW�DJHQWV�KROG�5%���:H�EULHIO\�H[SODLQ�WKH�EDVLF�LGHDV�RI�WKH�5%�WKHRU\�



��

��� 5DWLRQDO�%HOLHIV

$�GHWDLOHG�DFFRXQW�RI�WKH�5%�WKHRU\�PD\�EH�IRXQG�LQ�.XU]��������RU�.XU]�DQG�0RWROHVH

���������,Q�DGGLWLRQ��ZH�SURYLGH�LQ�$SSHQGL[�%�D�VKRUW�IRUPDO�VWDWHPHQW�WKH�GHILQLWLRQ�RI�5%�ZLWK

VRPH�FRPPHQWV�ZKLFK�PD\�DVVLVW�WKH�UHDGHU���+HUH�ZH�EULHIO\�H[SODLQ�WKDW�WKH�5%�WKHRU\�ZDV

GHYHORSHG�WR�DFFRXQW�IRU�VLWXDWLRQV�ZKHUH�DQ�HFRQRPLF�HQYLURQPHQW�LV�QRQ�VWDWLRQDU\�GXH�WR

FKDQJHV�LQ�WHFKQRORJ\��HFRQRPLF�LQVWLWXWLRQV��SROLWLFDO�HQYLURQPHQW�DQG�FKDQJHV�LQ�HFRQRPLF

SROLF\�UHJLPHV���7KH�5%�WKHRU\�DVVXPHV�WKDW�DJHQWV�GR�QRW�NQRZ�WKH�WUXH�SUREDELOLW\�XQGHUO\LQJ

WKH�HTXLOLEULXP�SURFHVV�EXW�WKH\�KDYH�D�JUHDW�GHDO�RI�SDVW�GDWD�DERXW�WKH�REVHUYDEOH�YDULDEOHV�LQ

WKH�HFRQRP\���8VLQJ�SDVW�GDWD�DJHQWV�FRPSXWH�WKH�HPSLULFDO�GLVWULEXWLRQ�DQG�FRQVWUXFW�IURP�LW�D

SUREDELOLW\�PHDVXUH�RYHU�LQILQLWH�VHTXHQFHV�RI�REVHUYDEOH�YDULDEOHV���,W�FDQ�EH�VKRZQ�WKDW�WKLV

SUREDELOLW\�LV�VWDWLRQDU\�DQG�ZH�FDOO�LW�³WKH�VWDWLRQDU\�PHDVXUH�´��6LQFH�DOO�DJHQWV�FDQ�FDUU\�RXW

VXFK�FRPSXWDWLRQV��WKH�VWDWLRQDU\�PHDVXUH�LV�NQRZQ�WR�DOO�DQG�FRQVHTXHQWO\�DJHQWV�GR�QRW

GLVDJUHH�DERXW�WKH�VWDWLRQDU\�IRUHFDVWV���$OO�DJHQWV�ZKR�EHOLHYH�WKH�HFRQRPLF�HQYLURQPHQW�LV

VWDWLRQDU\�DGRSW�WKH�HPSLULFDO�GLVWULEXWLRQ��RU�WKH�LPSOLHG�VWDWLRQDU\�PHDVXUH��DV�WKHLU�EHOLHI�

6LQFH�WKH�WUXH�QRQ�VWDWLRQDU\�HTXLOLEULXP�SURFHVV�LV�QRW�NQRZQ��DJHQWV�ZKR�EHOLHYH�WKH

G\QDPLFV�RI�WKH�HFRQRP\�LV�QRQ�VWDWLRQDU\�FRQVWUXFW�WKHLU�RZQ�VXEMHFWLYH�SUREDELOLW\�PRGHOV���$

5DWLRQDO�%HOLHI�LV�WKHQ�D�SUREDELOLW\�RYHU�LQILQLWH�VHTXHQFHV�RI�REVHUYDEOHV��SHUKDSV�QRQ�

VWDWLRQDU\��ZKLFK�FDQQRW�EH�FRQWUDGLFWHG�E\�WKH�HPSLULFDO�HYLGHQFH���,I�RQH�XVHV�DQ�5%�PRGHO�WR

VLPXODWH�WKH�GDWD�RI�WKH�HFRQRP\�LW�ZLOO�UHSURGXFH�WKH�NQRZQ�HPSLULFDO�GLVWULEXWLRQ�RI

HTXLOLEULXP�REVHUYDEOHV���$Q�5%�PD\�LPSO\�IRUHFDVWV�ZKLFK�DUH��DW�WLPHV��KLJKHU�RU�ORZHU�WKDQ�WKH

VWDWLRQDU\�IRUHFDVWV�EXW�LW�LV�LUUDWLRQDO�WR�IRUHFDVW�DW�DOO�GDWHV�DERYH�RU�DW�DOO�GDWHV�EHORZ�WKH

VWDWLRQDU\�IRUHFDVWV���5DWLRQDOLW\�RI�EHOLHIV�WKXV�UHTXLUHV�WKDW�JLYHQ�DQ\�REVHUYHG�VWDWH��FRQGLWLRQDO

IRUHFDVWV�DUH�HPSLULFDOO\�FRUUHFW��RQ�DYHUDJH���0RUH�SUHFLVHO\��WKH\�DUH�FRPSDWLEOH�ZLWK�VWDWLRQDU\

IRUHFDVWV�LQ�WKH�VHQVH�WKDW�WKH�WLPH�DYHUDJH�RI�WKH�5%�FRQGLWLRQDO�IRUHFDVWV�PXVW�EH�HTXDO�WR�WKH

FRQGLWLRQDO�VWDWLRQDU\�IRUHFDVWV���7KLV�LV�DOVR�WUXH�IRU�DOO�XQFRQGLWLRQDO�IRUHFDVWV���,W�FDQ�WKXV�EH

VKRZQ�WKDW�DJHQWV�ZKR�KROG�5%�DQG�GR�QRW�EHOLHYH�WKH�HQYLURQPHQW�LV�VWDWLRQDU\��JHQHUDWH

IRUHFDVWV�ZKLFK�IOXFWXDWH�DURXQG�WKH�VWDWLRQDU\�IRUHFDVWV���+HQFH��DQ�HFRQRP\�LQ�ZKLFK�DJHQWV

KROG�KHWHURJHQRXV�5%�PXVW�H[KLELW�H[FHVV�IOXFWXDWLRQV�GXH�WR�IOXFWXDWLRQV�LQ�WKH�VWDWHV�RI�EHOLHIV

RI�WKH�DJHQWV���7KLV�OHDGV�WR�DQ�LPSRUWDQW�SULQFLSOH�ZKLFK�KROGV�WKDW�GLYHUVLW\�RI�FRUUHODWHG
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UDWLRQDO�EHOLHIV�LPSOLHV�YRODWLOLW\�

7KH�DERYH�GLVFXVVLRQ�VKRZV�WKDW�QRQ�VWDWLRQDU\�5%�DFW�DV�LQ�WKH�GDWD��FRQGLWLRQDO�XSRQ�WKH

REVHUYDEOHV��IRUHFDVWV�IOXFWXDWH�RYHU�WLPH�DURXQG�WKH�VWDWLRQDU\�IRUHFDVW�ZLWKRXW�D�WHQGHQF\�IRU

FRQYHUJHQFH���7KH�5%�WKHRU\�VD\V�WKDW�WKH�IRUHFDVWV�LQ�7DEOHV�������DQG�)LJXUHV������DUH�PDGH�E\

DJHQWV�ZKR�EHOLHYH�WKH�G\QDPLFV�RI�WKH�HFRQRP\�LV�QRQ�VWDWLRQDU\���7KH�HPSLULFDO�HYLGHQFH�KDV

UHYHDOHG�WKH\�XVH�FRUUHODWHG�VXEMHFWLYH�KHWHURJHQRXV�PRGHOV��FRPELQLQJ�SDVW�GDWD�ZLWK�VXEMHFWLYH

DVVHVVPHQW�RI�WKH�XQLTXH�FRQGLWLRQV�SUHYDLOLQJ�DW�HDFK�GDWH���%XW�WKHQ��ZKDW�DERXW�RUWKRJRQDOLW\"

2UWKRJRQDOLW\�&RQGLWLRQV�8QGHU�5DWLRQDO�%HOLHIV

7KH�EDVLV�IRU�RUWKRJRQDOLW\�XQGHU�UDWLRQDO�H[SHFWDWLRQV�LV�WKH�IDFW�WKDW�WKH�FRQGLWLRQDO

IRUHFDVWV�RI�D�IXWXUH�UDQGRP�YDULDEOH� �XQGHU�D�WUXH�SUREDELOLW\�A�LV�RUWKRJRQDO�WR�DQ\�GDWH�W

REVHUYDEOH�YDULDEOH��[ ��FRQWDLQHG�LQ�WKH�LQIRUPDWLRQ� ��LQ�WKH�VHQVH�WKDW�DW�GDWH�W�ZH�FDQ�SUHGLFW�

��D� ������ �

7R�VHH�WKH�PHDQLQJ�RI�WKLV�FRQGLWLRQ�VXSSRVH�WKDW��K\SRWKHWLFDOO\��ZH�REVHUYH�DW�GDWH�W�GLIIHUHQW

LQIRUPDWLRQ�YHFWRUV� ZLWK �DOO�JHQHUDWHG�UDQGRPO\�DW�GDWH�W�LQ�DFFRUG�ZLWK�A�WKHQ�

ZLWKRXW�NQRZLQJ�WKH�UHDOL]DWLRQV� ��ZH�ZRXOG�SUHGLFW�H[�DQWH�WKDW

��E� �������A��D�H�

,QGHHG��WKH�GHGXFWLRQ�RI���E��IURP���D��LV�QRWKLQJ�EXW�DQ�DSSOLFDWLRQ�RI�WKH�ODZ�RI�ODUJH�QXPEHUV�

7XUQLQJ�WR�5%��OHW�4�EH�D�5%�RI�DQ�DJHQW���7KH�UDWLRQDOLW\�FRQGLWLRQV�WKH�5%��ZKLFK�DUH

VSHFLILHG�LQ�WHUPV�RI�WKH�WLPH�DYHUDJH�RI�WKH�FRQGLWLRQDO�IRUHFDVW��DOVR�LPSO\�VWURQJ�RUWKRJRQDOLW\

FRQGLWLRQV���7KHVH�UHTXLUH�WKH�FRQGLWLRQDO�IRUHFDVWV�RI� �WR�EH�RUWKRJRQDO�LQ�WKH�ORQJ�UXQ�WR�DQ\

REVHUYDEOH��[ ��ZKLFK�KDV�D�FOHDU�DQG�FRQVLVWHQW�PHDQLQJ�RYHU�WLPH�LQ�WKH�VHQVH�WKDW�WKH�IROORZLQJ�

WLPH�DYHUDJH�LV�VDWLVILHG�IRU��A�DOPRVW�DOO�UHDOL]DWLRQ�RI�WKH�SURFHVV�DW�KDQG

��D� ��� A�D�H�

+RZHYHU��VXSSRVH�ZH�FDUU\�RXW�DJDLQ�WKH�VDPH�H[SHULPHQW�DV�DERYH��RI�HYDOXDWLQJ�DW�VRPH�GDWH�W

GLIIHUHQW�LQIRUPDWLRQ�YHFWRUV� �ZLWK�� �DOO�JHQHUDWHG�UDQGRPO\�LQ�DFFRUG�ZLWK�A���6LQFH

�ZH�ZRXOG�W\SLFDOO\�FRQFOXGH�WKDW�

��E� ���ZLWK�SRVLWLYH��A�SUREDELOLW\�

7KDW�LV��VLQFH�WKH�DJHQW�XVHV�WKH�ZURQJ�SUREDELOLW\�PRGHO��KLV�IRUHFDVW�IXQFWLRQ�LV�PLVVSHFLILHG�DQG
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KHQFH�FRQGLWLRQ���E��VD\V�WKDW�RUWKRJRQDOLW\�LV�OLNHO\�WR�EH�YLRODWHG�E\�IRUHFDVWV�PDGH�DW�D�JLYHQ

GDWH�RU�RYHU�D�WLPH�LQWHUYDO�ZKLFK�FRQVWLWXWHV�D�IL[HG�UHJLPH���

7KH�GLIIHUHQFH�EHWZHHQ���D��DQG���E��LV�FHQWUDO�WR�WKH�HPSLULFDO�LPSOLFDWLRQV�RI�WKH�5%

WKHRU\���&RQGLWLRQ���E��LV�D�GLUHFW�FRQVHTXHQFH�RI�WKH�IDFW�WKDW�DQ�5%�LV�W\SLFDOO\�DQ�LQFRUUHFW

PRGHO�DQG�LI�VXEMHFWHG�DW�DQ\�GDWH�WR�D�UHSHDWHG�VHTXHQFH�RI�K\SRWKHWLFDO�HPSLULFDO�WHVWV��LW�ZRXOG

IDLO���,W�LV�FUXFLDO�WR�QRWH�WKDW�SUREDELOLW\�WKHRU\�JXDUDQWHHV�WKDW�WKH�IROORZLQJ�LV�WUXH��

��E¶� ���������4��D�H�

EXW�QRW���E����7XUQLQJ�WR�FRQGLWLRQ���D���LW�UHTXLUHV�WKH�IRUHFDVWV�WR�EH�FRUUHFW�RQ�DYHUDJH�LQ�WKH

ORQJ�UXQ���.XU]��������VKRZV�WKDW�WKLV�RUWKRJRQDOLW\�FRQGLWLRQ�RULJLQDWHV�LQ�WKH�LQWHUQDO�VWUXFWXUH

RI�WKH�UHDVRQLQJ�XVHG�E\�DQ�DJHQW�ZKR�DGRSWV�4�DV�D�SURFHGXUH�RI�KRZ�WR�GHYLDWH�IURP�WKH

VWDWLRQDU\�IRUHFDVW�RYHU�WLPH���$OWKRXJK�DQ�DJHQW�PD\�XVH�D�IRUHFDVWLQJ�PRGHO�ZKLFK�LV�ZURQJ�DW

DQ\�GDWH��KH�GRHV�QRW�PDNH�V\VWHPDWLF�PLVWDNHV�RYHU�WKH�ORQJ�UXQ��

7R�LOOXVWUDWH�WKH�UHDVRQLQJ�DERYH��OHW�XV�DSSO\�FRQGLWLRQ���D��WR�RXU�UHVXOWV�DERYH���,Q�WKDW

FDVH�WKH�5%�WKHRU\�RIIHUV�WZR�SUHGLFWLRQV�ZKLFK�ZH�QRZ�GLVFXVV�

�L��3UHGLFWLRQ����,I�ZH�UHFRPSXWH�WKH�UHJUHVVLRQV���D����E��ZLWKRXW�WKH�WLPH�SHULRGV��WKH

DYHUDJLQJ�RYHU�WLPH�DQG�UHJLPHV�ZRXOG�UHVXOW�LQ�PXFK�UHGXFHG�VLJQLILFDQW�HIIHFWV�RI�WKH

YDULDEOHV�DQG�HVWLPDWHV�ZKLFK�DUH�PXFK�FORVHU�WR�VDWLVI\�RUWKRJRQDOLW\���7KLV�LV�VR�VLQFH

DJHQWV�GR�QRW�PDNH�FRQVLVWHQW�PLVWDNHV�RYHU�ORQJ�SHULRGV��PLVWDNHV�RYHU�GLIIHUHQW�UHJLPHV

DUH�GLIIHUHQW�DQG�ZLOO�WHQG�WR�DYHUDJH�RXW�

2XU�HPSLULFDO�UHVXOWV�DUH�LQ�DFFRUG�ZLWK�SUHGLFWLRQ�����5HSRUWLQJ�DOO�WKHVH�UHVXOWV�IRU�DOO�IRUHFDVWHUV

DQG�IRU�DOO�KRUL]RQV�ZRXOG�XVH�WRR�PXFK�VSDFH�KHQFH�ZH�GR�QRW�UHSRUW�DOO�RI�LW�KHUH���+RZHYHU�

WDNLQJ�WKH�)HG�IRUHFDVWV�DV�DQ�LOOXVWUDWLRQ��ZH�HVWLPDWH�WKH�IROORZLQJ�PRGHOV���D¶����E¶�

��D¶�

��E¶� �

,W�LV�VXIILFLHQW�WR�ORRN�DW�WKH�DGMXVWHG� DQG�FRPSDUH�WKHP�ZLWK�WKH�UHVXOWV�UHSRUWHG�LQ�7DEOH����

:H�UHSRUW�LQ�7DEOH��$�WKH�DGMXVWHG� �IRU�PRGHOV���D¶������E¶��LQ�FRPSDULVRQ�ZLWK�PRGHOV���D���

��E��DQG���D¶������E¶����,W�LV�VHHQ�WKDW�WKH�DGMXVWHG� �LQ�FROXPQV���D¶��DQG���E¶��DUH�YHU\�FORVH�WR

FROXPQV���D��DQG���E��DQG�DUH�VLJQLILFDQWO\�IDU�IURP�WKH�UHVXOWV�RI�PRGHOV���D������E��ZKLFK

LQFRUSRUDWHG�WKH�UHJLPH�YDULDEOHV���,QGHHG��7DEOH��$�SURYLGHV�XV�ZLWK�DQ�RSSRUWXQLW\�WR�H[SODLQ
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KRZ�WR�WHVW�IRU�WKH�GLIIHUHQFH�EHWZHHQ�UDWLRQDO�H[SHFWDWLRQV�DQG�UDWLRQDO�EHOLHIV���7R�GR�WKDW�ZH�

������7DEOH��$��&RPSDULQJ�$GMXVWHG�&RUUHODWLRQ�&RHIILFLHQWV�IRU��

��)HG¶V�)RUHFDVWV��0RGHOV���D����E����D����E����D¶����E¶�

�� ���������,QIODWLRQ� �����*13�*URZWK

+RUL]RQ 0RGHO 0RGHO 0RGHO 0RGHO 0RGHO 0RGHO

�����K ��D� ��D¶� ��D� ��E� ��E¶� ��E�

������ ������ ������ ������ ����� ����� �����

������ ������ ������ ������ ����� ����� �����

������ ������ ������ ������ ����� ����� �����

������ ������ ������ ������ ����� ����� �����

������ ������ ������ ������ ����� ����� �����

������ ������ ������ ������ ����� ����� �����

������ ������ ������ ������ ����� ����� �����

XVH�WKH�QRWDWLRQ�� �WR�PHDQ�WKDW�WKH�SDUDPHWHUV�RI�PRGHOV�;�DQG�<�DUH�WKH

VDPH���:LWK�WKLV�QRWDWLRQ��WKH�WHVW�FULWHULD�DUH�DV�IROORZV�

�D��5HMHFW�UDWLRQDO�H[SHFWDWLRQV�LI�RQH�RI�WKH�IROORZLQJ�K\SRWKHVHV�LV�UHMHFWHG��

�L���PRGHO���D�.�PRGHO���D¶��.�PRGHO���D��

�LL��PRGHO���E�.�PRGHO���E¶��.�PRGHO���E���

�LLL�� �DQG �IRU�DOO�K���

�D��5HMHFW�UDWLRQDO�EHOLHIV�LI�RYHU�ORQJ�WLPH�RQH�RI�WKH�IROORZLQJ�K\SRWKHVHV�LV�UHMHFWHG��

�L����PRGHO���D¶�.�PRGHO���D��

�LL���PRGHO���E¶�.�PRGHO���E���

�LL��3UHGLFWLRQ����,I�ZH�FRPSXWH�PRGHOV���D¶������E¶��IRU�GLIIHUHQW�WLPH�LQWHUYDOV��WKH

HVWLPDWHV�ZLOO�H[KLELW�SDUDPHWHU�LQVWDELOLW\��WKH�HVWLPDWHV�ZLOO�EH�GLIIHUHQW�IRU�GLIIHUHQW

SHULRGV���7KXV��LI�ZH�UHFRPSXWH���D¶����E¶��LQ������ZKHQ�ZH�JHW�WKH�)HG�IRUHFDVWV�IRU�����

WR�FRYHU�WKH�WHQ�\HDUV�����������WKH�HVWLPDWHV�IRU�WKDW�SHULRG�ZLOO�EH�GLIIHUHQW���7KH�ORQJ

WHUP�RUWKRJRQDOLW\�RI�5%�RFFXUV�VLQFH�UDWLRQDO�DJHQWV�PDNH�RQO\�PLVWDNHV�ZKLFK��LQ�WKH�ORQJ

UXQ��FDQFHO�HDFK�RWKHU�RXW�DV�WKH\�DULVH�IURP�GHYLDWLRQV�RI�WKH�IRUHFDVW�IXQFWLRQV�IURP�WKH

VWDWLRQDU\�IRUHFDVWV���5DWLRQDO�DJHQWV�GR�QRW�IRUHFDVW�FRQVLVWHQWO\�DERYH�RU�FRQVLVWHQWO\�EHORZ

WKH�VWDWLRQDU\�IRUHFDVWV���

7KH�HPSLULFDO�HYLGHQFH�VXSSRUWV�SUHGLFWLRQ��LL��DV�ZHOO���)LUVW��DQ�H[DPLQDWLRQ�RI�WKH�SDWWHUQ�RI
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LQGLYLGXDO�SULYDWH�IRUHFDVWV��DV�LQ�7DEOHV��$��%�IRU�WKH�SHULRG������������VKRZV�WKH\�IOXFWXDWH

ZLWKLQ�WKH�GLVWULEXWLRQ�RI�IRUHFDVWHUV��VRPHWLPHV�WKH\�DUH�DW�WKH�WRS�DQG�VRPHWLPHV�WKH\�DUH�DW�WKH

ERWWRP�RI�WKH�GLVWULEXWLRQ���6LQFH�WKH�GLVWULEXWLRQ�LWVHOI�IOXFWXDWHV�DURXQG�WKH�VWDWLRQDU\�IRUHFDVW��LW

IROORZV�WKDW�VR�GR�DOO�LQGLYLGXDO�IRUHFDVWV���6HFRQG��ZH�FDQQRW�UHFRPSXWH���D¶������E¶��WR�LQFOXGH

GDWD�IRU������������EXW�ZH�FDQ�VHH�IURP�7DEOHV��$��&�WKDW�WKH�HVWLPDWHG�SDUDPHWHUV�DUH�YHU\

GLIIHUHQW�IRU�WKH�WKUHH�VXE�SHULRGV�XQGHU�VWXG\���7KLV�VXSSRUWV�WKH�ZHOO�HVWDEOLVKHG�IDFW�WKDW

IRUHFDVWLQJ�PRGHOV�RI�LQIODWLRQ�DQG�*13�JURZWK�H[KLELW�VWURQJ�SDUDPHWHU�LQVWDELOLW\�RYHU�WLPH��IRU

GHWDLOV�VHH�6WRFN�DQG�:DWVRQ�������D���������E������������

$SSOLFDWLRQV�RI�WKH�5%�7KHRU\

7KH�FHQWUDO�LGHD�ZKLFK�WKH�5%�WKHRU\�RIIHUV�LV�WKDW�LQ�DQ�HFRQRP\�ZLWK�GLYHUVH�DQG

FRUUHODWHG�EHOLHIV��WKH�JXLGLQJ�SULQFLSOH�LV�WKDW�GLYHUVLW\�RI�EHOLHIV�JHQHUDWHV�YRODWLOLW\���7KH

SUHVHQFH�RI�GLYHUVH�EHOLHIV�H[SDQGV�WKH�VWDWH�VSDFH�RI�WKH�HFRQRP\�WR�LQFOXGH�WKH�VWDWH�RI�EHOLHIV

GHILQHG�E\�WKH�GLVWULEXWLRQ�RI�EHOLHIV�LQ�WKH�PDUNHW���(TXLOLEULXP�TXDQWLWLHV�WKHQ�GHSHQG�QRW�RQO\

RQ�H[RJHQRXV�VKRFNV��EXW�DOVR�XSRQ�WKH�GLVWULEXWLRQ�RI�EHOLHIV���2YHU�WLPH��WKLV�GLYHUVLW\�KDV�D

GXDO�HIIHFW�RQ�HFRQRPLF�YRODWLOLW\���)LUVW��LW�DPSOLILHV�WKH�LPSDFW�RI�H[RJHQRXV�VKRFNV�RQ

HFRQRPLF�YDULDEOHV�DQG�VHFRQG��LW�JHQHUDWHV�VSRQWDQHRXV�IOXFWXDWLRQV�LQGXFHG�E\�WKH�IOXFWXDWLRQV

LQ�WKH�VWDWH�RI�EHOLHIV���.XU]��������FDOOHG�WKH�FRPELQHG�HIIHFW�RI�EHOLHIV��³(QGRJHQRXV

8QFHUWDLQW\�´��7KH�EDVLF�PHFKDQLVP�LQ�ZKLFK�5%�FRQWULEXWHV�WR�PDUNHW�YRODWLOLW\�ZDV�GHYHORSHG

LQ�UHFHQW�\HDUV��H�J��.XU]�������������������������.XU]�DQG�6FKQHLGHU��������DQG�1LHOVHQ�������

DQG�WKH�5%�WKHRU\�KDV�EHHQ�HPSOR\HG�LQ�VHYHUDO�DSSOLFDWLRQV���)RU�H[DPSOH��.XU]�DQG�%HOWUDWWL

�������DQG�.XU]�DQG�0RWROHVH��������VWXG\�WKH�HTXLW\�SUHPLXP�SX]]OH�DQG�VWRFKDVWLF�YRODWLOLW\�LQ

DVVHW�PDUNHWV��:X�DQG�*XR��������LQYHVWLJDWH�WKH�QDWXUH�RI�VSHFXODWLRQ�LQ�DVVHW�PDUNHWV��

*DUPDLVH��������H[DPLQHV�WKH�RSWLPDO�VWUXFWXUH�RI�D�ILUP¶V�FDSLWDO�LQ�D�PDUNHW�ZKHUH�DJHQWV�KROG

5%���.XU]������D��VWXGLHV�WKH�YRODWLOLW\�RI�IRUHLJQ�H[FKDQJH�UDWHV�DQG�WKH�)RUZDUG�'LVFRXQW�%LDV

LQ�IRUHLJQ�H[FKDQJH�PDUNHWV�ZKLOH�1LHOVHQ��������VWXGLHV�WKH�UDWLRQDO�IRU�FXUUHQF\�XQLRQV�

0RWROHVH����������������VKRZV�PRQH\�QRQ�QHXWUDOLW\�XQGHU�5%�DQG�.XU]��-LQ�DQG�0RWROHVH

�������H[DPLQH�WKH�JHQHUDO�SURSHUWLHV�RI�D�PRQHWDU\�HFRQRP\�XQGHU�5%�

:H�QRZ�UHWXUQ�WR�WKH�SX]]OLQJ�TXHVWLRQ�RI�WKH�³UDWLRQDOLW\´�FRQGLWLRQV� �DQG
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���,I�ZH�GHPRQVWUDWH����DV�ZH�KDYH�GRQH�KHUH����WKDW�IRUHFDVW�HUURUV�YLRODWH

RUWKRJRQDOLW\��XQGHU�ZKDW�FRQGLWLRQV�FRXOG�ZH�H[SHFW� �DQG� �LQ�D�UHJUHVVLRQ�OLNH�

��D� "

,Q�WKH�QH[W�VHFWLRQ�ZH�VKRZ�WKDW��L��LQ�D�FKDQJLQJ�HQYLURQPHQW�ZKHUH�DJHQWV�GR�QRW�NQRZ

WKH�WUXH�IRUHFDVW�IXQFWLRQV�DQG�DGRSW�QRQ�VWDWLRQDU\�EHOLHIV��WKHUH�LV�QR�VWDWLVWLFDO�ZD\�IRU�WKHP�WR�

JXDUDQWHH�VDWLVI\LQJ� �DQG �DQG�KHQFH��ZH�VKRXOG�H[SHFW�WKHVH�FRQGLWLRQV�WR�KROG

RQO\�XQGHU�YHU\�VSHFLDO�FRQGLWLRQV��DQG���LL��VLQFH�LQ�WKH�VSHFLILHG�HQYLURQPHQW�� �DQG

�DUH�QRW�H[SHFWHG�WR�KROG��LW�LV�LQDSSURSULDWH�WR�FRQVLGHU�DJHQWV�ZKR�YLRODWH�WKHVH

FRQGLWLRQV�DV�³LUUDWLRQDO�´��7KH�WKHRU\�RI�5DWLRQDO�%HOLHI�H[SODLQV�ZK\�UDWLRQDO�DJHQWV�GR�QRW

QHFHVVDULO\�VDWLVI\�HLWKHU� �DQG� �RU�RUWKRJRQDOLW\�RYHU�DOO�LQWHUYDOV�RI�WLPH�DQG�LW

DOVR�VSHFLILHV�WKH�FRQGLWLRQV�XQGHU�ZKLFK�WKH\�ZRXOG�VDWLVI\�WKHP�

��� 9RODWLOH�)RUHFDVWV�9LRODWH� �DQG� ZKLOH�WKH�6WDWLRQDU\�)RUHFDVWV

6DWLVI\�WKHP

:H�DQVZHU�WKH�DERYH�TXHVWLRQ�E\�VWXG\LQJ�ILUVW�D�VLPSOH�PRGHO�ZKHUH�WKH�REVHUYDEOHV�DUH

���)RU�VLPSOLFLW\�FRQVLGHU�RQO\�RQH�GLPHQVLRQDO�YDULDEOHV�DOWKRXJK�[��PD\��LQ�JHQHUDO��EH

D�ORQJ�YHFWRU�ZKLFK�LQFOXGHV�ODJJHG��]��YDULDEOHV���7KH�WUXH�UHODWLRQVKLS�LV�QRQ�VWDWLRQDU\

����

ZKHUH�WKH�SDUDPHWHUV�FRQVWLWXWH�D�G\QDPLFDO�V\VWHP��WKH�HUURU�KDV�D�]HUR�PHDQ�DQG�LV�XQFRUUHODWHG

ZLWK�[ ���,Q�PRVW�DSSOLFDWLRQV�WKH�SDUDPHWHUV�IRUP�D�VHTXHQFH�RI�³UHJLPHV´�ZKLFK�FKDQJH�VORZO\�

UHODWLYH�WR�WKH�UDWH�DW�ZKLFK�REVHUYDEOHV�DUULYH�EXW�VXFK�WKDW�HDFK�UHJLPH�JHQHUDWHV�D�UHODWLYHO\

VPDOO�QXPEHU�RI�REVHUYDWLRQV���/RRNLQJ�EDFN�LQ�WLPH�DW�HDFK�UHJLPH��ZH�VRPHWLPHV�FRXOG�KDYH

VXIILFLHQW�QXPEHU�RI�REVHUYDWLRQV�WR�HQDEOH�DQ�LGHQWLILFDWLRQ�RI�WKH�UHJLPH¶V�SDUDPHWHUV�ZLWK

VRPH�UHOLDELOLW\���+RZHYHU��LQ�UHDO�WLPH�LW�LV�XVXDOO\�YHU\�GLIILFXOW�WR�LGHQWLI\�UHJLPH�SDUDPHWHUV

DQG�³OHDUQLQJ´�ZLWKLQ�D�UHJLPH��LQ�WKH�VHQVH�RI�GLVFRYHULQJ�WKH�WUXH�SDUDPHWHUV�RI�D�UHJLPH��LV

OLPLWHG���%\�WKH�WLPH�\RX�KDYH�VXIILFLHQW�GDWD�WR�LGHQWLI\�D�UHJLPH�ZLWK�KLJK�GHJUHH�RI�UHOLDELOLW\��D

QHZ�UHJLPH�ZRXOG�W\SLFDOO\�EH�LQ�SODFH�DQG�WKH�ROG�GDWD�ZRXOG�EH�RI�OLPLWHG�YDOXH��

7R�PDLQWDLQ�VLPSOLFLW\�ZH�DVVXPH�WKH�SDUDPHWHUV�DUH�QRW�FRUUHODWHG�ZLWK�GDWH�W�REVHUYDEOHV

�RU�SDVW�REVHUYDEOHV�DQG�DUH�WKHPVHOYHV�XQFRUUHODWHG�VR�WKDW
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�7KH�DVVXPSWLRQ�RI�VWDELOLW\�GRHV�QRW�UHTXLUH�WKDW�DOO�GDWD�PXVW�VDWLVI\�WKH�VSHFLILHG�FRQGLWLRQ�VLQFH�REVHUYDWLRQV�RQ
�

JURZWK�SURFHVVHV�W\SLFDOO\�GR�QRW�KDYH�ILQLWH�PRPHQWV���7KH�FRQGLWLRQ�PHDQV�WKDW�WKHUH�LV�VRPH�GHWHUPLQLVWLF�WUDQVIRUPDWLRQ�

VXFK�DV�GHWUHQGLQJ��WKDW�OHDYHV�XV�ZLWK�GDWD�ZKLFK�VDWLVILHV�WKH�FRQGLWLRQ�RI�VWDELOLW\���,Q�WKH�H[DPSOH�KHUH��LW�ZLOO�DPRXQW�WR�WKH

UHTXLUHPHQW�WKDW�RYHU�WLPH�WKH�VHTXHQFH �IOXFWXDWHV�DURXQG�LWV�PHDQ� �

��

� ���

7KLV�DVVXPSWLRQ�LV�QRW�HVVHQWLDO�DQG�ZH�UHPRYH�LW�ODWHU��LW�VLPSOLILHV�WKH�FDOFXODWLRQV�EHORZ���7KH

SDUDPHWHUV�RI�WKH�V\VWHP�FDQ�EH�VR�YRODWLOH�WKDW�WKH�GDWD�JHQHUDWHG�KDYH�QR�HPSLULFDO�GLVWULEXWLRQ��

7KH�FRQGLWLRQ�RI�³VWDWLVWLFDO�VWDELOLW\´�ZKLFK�LV�FHQWUDO�WR�WKH�5%�WKHRU\��IRU�D�SUHFLVH�GHILQLWLRQ�

VHH�$SSHQGL[�%��3URSHUW\������DVVXPHV�WKDW�DOO�HPSLULFDO�PRPHQWV�RI�WKH�REVHUYDEOHV�H[LVW�DQG�DUH

ILQLWH� ��,W�DPRXQWV�WR�DVVXPLQJ�WKDW�WKH�VWUXFWXUDO�SDUDPHWHUV�FKDQJH�VORZO\�DQG�KDYH�WKHLU�RZQ
�

PRPHQWV���7KDW�LV��ZH�DVVXPH�WKDW�IRU�DOPRVW�DOO�UHDOL]DWLRQV� �IRU�W� �����������RI�WKH

VWRFKDVWLF�SURFHVV�DW�KDQG��WKH�IROORZLQJ�H[LVW�IRU�DOO�LQWHJHUV���X���Y��

��D�

��E� � �

6LQFH�SDUDPHWHUV�DUH�QRW�FRUUHODWHG�ZLWK�REVHUYDEOHV��ZH�NQRZ�WKDW��� ���

:H�VKDOO�QRZ�SURYH�WKDW�WKH�VWDWLRQDU\�PHDVXUH��GHQRWHG�E\�P���LPSOLHV�WKH�IROORZLQJ

UHODWLRQVKLS�EHWZHHQ�REVHUYDEOHV�

���� �

7KDW�LV��LI�\RX�FRQVLGHU�WKH�VLPSOH�PRGHO� ���7KHQ��SDUDPHWHUV�HVWLPDWHG�XQGHU

WKH�DVVXPSWLRQ�WKH�GDWD�LV�JHQHUDWHG�E\�D�VWDWLRQDU\�SURFHVV�DUH� ���7R�WKDW�HQG�FRPSXWH

�

� ������

������

������

������
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KHQFH

�

:H�GHQRWH�WKH�VWDWLRQDU\�IRUHFDVW�E\�� ����

1RZ�OHW�XV�FRQVLGHU�DQ\�RWKHU�5%�ZKLFK�ZH�GHQRWH�E\��4���)RU�VLPSOLFLW\��OHW�XV�DVVXPH�WKDW

LW�LPSOLHV�D�IRUHFDVW�IXQFWLRQ�RI�WKH�IRUP��

���� � ��

5DWLRQDOLW\�RI�EHOLHI�FRQGLWLRQV�LPSO\��DPRQJ�RWKHU�FRQGLWLRQV��WKDW

���D� � �

���E� ����� �

1RZ�VXSSRVH�ZH�HVWLPDWH�D�UHJUHVVLRQ�OLNH���D��IRU�WKH�PRGHO�DW�KDQG���:H�WKXV�VWXG\�WKH

HTXDWLRQ

���� ���� �

$UH�WKHUH�FRQGLWLRQV�XQGHU�ZKLFK� ���3URFHHGLQJ�IRUPDOO\�ZH�NQRZ�WKDW�

�

,W�LV�FOHDU�WKDW��LQ�JHQHUDO�� �ZLOO�QRW�HTXDO�����7DNH�ILUVW�WKH�H[WUHPH�FDVH�ZKHQ�WKH�EHOLHI�RI�WKH

DJHQW�LV�VXFK�WKDW�WKHUH�LV�QR�FRUUHODWLRQ�EHWZHHQ� �DQG�WKH�WUXH�SDUDPHWHUV �NHHSLQJ
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LQ�PLQG�WKH�DVVXPSWLRQ�WKDW� �DUH�QRW�FRUUHODWHG�ZLWK��[ ���,Q�WKDW�FDVH�

����� �

6LQFH� ���ZH�KDYH�SURYHG� �

/HW�XV�IRFXV�RQ�WKH�LQWXLWLRQ�RI�WKLV�UHVXOW���:KHQ�WKH�VWUXFWXUH�LV�FKDQJLQJ�DQG�WKH

IRUHFDVWLQJ�PRGHO�LV�QRW�WKH�WUXWK��LW�LV�LPSRVVLEOH�WR�HQVXUH�D�UHJUHVVLRQ�FRHIILFLHQW�RI� ��

,QGHHG��LI�WKH�DJHQW�EHOLHYHV�WKDW�WKH�VWUXFWXUH�LV�FKDQJLQJ��WKHUH�LV�QR�VWDWLVWLFDO�PHWKRG�WKDW�ZLOO

JXDUDQWHH��H[�DQWH��WKDW�IRU�HDFK�YDOXH�RI� ��WKH�PHDQ�UHDOL]DWLRQ�RI��]�ZRXOG�EH�WKH

FRUUHFW�RQH���7R�XQGHUVWDQG�WKH�UDWLRQDOLW\�FRQGLWLRQV�RQ�ZKLFK�WKH�WKHRU\�RI�UDWLRQDO�EHOLHI�LQVLVWV�

FRQVLGHU� ���+HUH�ZH�DVN�ZKDW�LV�WKH�PHDQ�IRUHFDVW��JLYHQ�D�VSHFLILF�YDOXH�RI

WKH�LQGHSHQGHQW�YDULDEOH�[���6LQFH�WKH�WUXH�PRGHO�LV� ��WKH�PHDQ�YDOXH�RI��]�

IRU�HDFK�YDOXH�RI�[ � ��[��LV�� ���7KLV�VWDWLVWLFDO�IDFW�LV�NQRZQ�WR�DOO�DJHQWV�DQG�

KHQFH�WKH�UDWLRQDOLW\�RI�EHOLHI�FRQGLWLRQV�UHTXLUH�WKH�IRUHFDVW�IXQFWLRQ�WR�VDWLVI\��VHH����D��DERYH�

������IRU�DOO�[�

7KLV�FRQGLWLRQ�VD\V�WKDW�IRU�DQ\�YDOXH�RI��[��WKH�IRUHFDVW�RI�WKH�DJHQW�PXVW��RQ�DYHUDJH��EH�FRUUHFW�

7KLV�FRQGLWLRQ�FDQ�EH�VWDWLVWLFDOO\�YHULILHG�

/HW�XV�QRZ�FRPSXWH�WKH�YDOXH�RI� XQGHU�WKH�DVVXPSWLRQ�WKDW�WKH�DJHQW�DGRSWV��DV�KLV�EHOLHI�

WKH�VWDWLRQDU\�IRUHFDVW���,Q�WKDW�FDVH�� ��DQG�ZH�FDQ�FRPSXWH�� �WR�EH�

�
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+HQFH��XQGHU�WKH�5%�WKHRU\��WR�HQVXUH� �WKH�DJHQW�PXVW�HLWKHU�NQRZ�WKH�WUXWK�RU

DGRSW�WKH�VWDWLRQDU\�IRUHFDVW���:H�KDYH�WKXV�GHPRQVWUDWHG�WKDW�IRU�DQ\�5%�RI�WKH�IRUP�ZULWWHQ

GRZQ�LQ�������ZH�NQRZ�WKDW�WKH�FORVHU�WKH�LPSOLHG�IRUHFDVW�LV�WR�WKH�VWDWLRQDU\�IRUHFDVW��WKH�FORVHU

ZRXOG�WKH�HVWLPDWHG�SDUDPHWHUV�EH�WR�VDWLVI\� ���0RUHRYHU��WKH�PRUH�YRODWLOH�WKH

IRUHFDVWLQJ�IXQFWLRQ�RI�WKH�DJHQW�LV��WKH�IXUWKHU�GRHV�KH�PRYH�DZD\�IURP�VDWLVI\LQJ�WKLV�FRQGLWLRQ�

7KH�FRQFOXVLRQV�DERYH�FDQ�EH�JHQHUDOL]HG�IDU�EH\RQG�WKH�VLPSOH�H[DPSOH�SURYLGHG�DERYH��

0RUH�VSHFLILFDOO\��WKH�5%�WKHRU\�LPSOLHV�WKH�IROORZLQJ�WKHRUHP�

7KHRUHP��/HW�^ `�EH�D�VWDEOH�VHTXHQFH�RI�UDQGRP�REVHUYDEOHV�ZLWK�WUXH

SUREDELOLW\��A��RQ�WKH�PHDVXUDEOH�VSDFH��� �% ����/HW��P��EH�WKH�VWDWLRQDU\�PHDVXUH�RQ

� �% ����'HQRWH�E\� D�RQH�GLPHQVLRQDO�IRUHFDVW�RI�DQ�REVHUYDEOH�YDULDEOH�]��

D�FRPSRQHQW�RI�[��JLYHQ�WKH�KLVWRU\� DW�GDWH�W���7KHQ

�����L��� � �����A��D�H�

�����LL�� ���A��D�H�

3URRI��6HH�$SSHQGL[�%�

7R�VXP�XS��IURP�WKH�SHUVSHFWLYH�RI�WKH�5%�WKHRU\��LI�IRUHFDVWV�VDWLVI\�� ��DQG

�WKHQ�HLWKHU�WKH�IRUHFDVWHU�XVHG�WKH�WUXH�PRGHO�RU�WKDW�KH�DGRSWHG�WKH�VWDWLRQDU\

IRUHFDVWV���7KH�LPSRUWDQW�LPSOLFDWLRQ�LV�WKDW�LQ�D�QRQ�VWDWLRQDU\�HQYLURQPHQW��ZKHQ�WKH�SDUDPHWHUV

RI�WKH�V\VWHP�FKDQJH��D�IRUHFDVWHU�ZKR�DGRSWV�WKH�VWDWLRQDU\�IRUHFDVW�ZRXOG�EH�ZURQJ��KLV

IRUHFDVWV�ZLOO�YLRODWH�RUWKRJRQDOLW\�LQ�GLIIHUHQW�ZD\V�RYHU�GLIIHUHQW�VKRUW�SHULRGV�RI�WLPH��EXW�ZLOO

VDWLVI\�WKH�FRQGLWLRQV� ��DQG� �RYHU�WKH�ORQJ�UXQ���(TXDOO\�VR��D�IRUHFDVWHU

ZKR�KROGV�D�UDWLRQDO�EHOLHI�DQG�DGRSWV�D�YRODWLOH�IRUHFDVW�LV�YHU\�OLNHO\�WR�YLRODWH�ERWK�VKRUW�WHUP

RUWKRJRQDOLW\�DV�ZHOO�DV�WKH�FRQGLWLRQV� �DQG� DW�OHDVW�IRU�VRPH�KRUL]RQV�

��� ([SODLQLQJ�WKH�3DWWHUQ�RI�WKH�³5DWLRQDOLW\´�&RQGLWLRQV

7KH�DQDO\VLV�DERYH�SURYLGHV�D�EDVLF�UHIHUHQFH�RI�WKH�SUHGLFWLRQV�RI�WKH�5%�WKHRU\�WR�WKRVH

FLUFXPVWDQFHV�ZKHQ� �DQG� KROG�DQG�WR�WKH�FLUFXPVWDQFHV�ZKHQ�WKH\
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PD\�EH�YLRODWHG���7R�DSSO\�WKH�DERYH�UHVXOWV�ZH�FDQ�WKHQ�DUULYH�DW�WKH�IROORZLQJ�LPSOLFDWLRQV�

$���:H�NQRZ�WKDW��� �DQG� �DUH�VDWLVILHG�IRU�VKRUW�KRUL]RQV���2XU�DQDO\VLV

VXJJHVW�WKDW�WKLV�LV�H[SODLQHG�E\�DOO�IRUHFDVWHUV�XVLQJ�IRUHFDVWLQJ�PRGHOV�ZKLFK�DUH�FORVH�WR�WKH

VWDWLRQDU\�IRUHFDVW�IRU�VKRUW�KRUL]RQV���)RU�LQIODWLRQ�WKLV�DVVXPSWLRQ�ZRUNV�SDUWLFXODUO\�ZHOO�VLQFH

LQIODWLRQ�LV�YHU\�SHUVLVWHQW�KHQFH�WKH�LQIODWLRQ�UDWH�DW�GDWH�W�LV�D�YHU\�FORVH�DSSUR[LPDWLRQ�WR�WKH

LQIODWLRQ�UDWH�DW�GDWH�W������:H�KDYH�QRWHG�EHIRUH�WKDW�IRU�WKLV�UHDVRQ�ZKHQ�FRQILQLQJ�DWWHQWLRQ�RQO\

WR�WKH�IRUHFDVW�RI�LQIODWLRQ�RYHU�WKH�YHU\�VKRUW�KRUL]RQ�LW�LV�HYHQ�KDUG�WR�UHMHFW�WKH�DVVXPSWLRQ�WKDW

DJHQWV�KROG�UDWLRQDO�H[SHFWDWLRQV��VHH�.HDQH�DQG�5XQNOH���������

%���:H�NQRZ�WKDW� �DQG� DUH�YLRODWHG�IRU�ORQJ�KRUL]RQV���7R�DFFRXQW�IRU

WKLV�LW�LV�VXIILFLHQW�WKDW�DV�WKH�IRUHFDVWLQJ�KRUL]RQV�JHWV�ORQJHU��WKH�GHYLDWLRQV�RI�WKH�VXEMHFWLYH

PRGHOV�RI�DJHQWV�IURP�WKH�VWDWLRQDU\�IRUHFDVWV�DUH�ODUJHU�DQG�WKHLU�QRQ�VWDWLRQDU\�MXGJHPHQWV�SOD\

D�PRUH�LPSRUWDQW�UROH���6LQFH�ZH�KDYH�VHHQ�WKDW�WKH�GLVWULEXWLRQ�RI�SULYDWH�IRUHFDVWV�LV�YHU\

YRODWLOH��LW�IROORZV�WKDW�WKH�PHGLDQ�IRUHFDVWHU�LQ�HDFK�JURXS�XVHV�D�YRODWLOH�IRUHFDVWLQJ�IXQFWLRQ��

7KLV�IDFW�H[SODLQV�WKH�VWURQJ�YLRODWLRQ�RI� �DQG� �IRU�ORQJHU�KRUL]RQV�

&���:H�NQRZ�WKDW��L��WKH�)HG¶V�IRUHFDVWLQJ�PRGHO�YLRODWHG�VKRUW�WHUP�RUWKRJRQDOLW\��DQG��LL��ZH

FDQQRW�UHMHFW�WKH�K\SRWKHVLV�� �DQG �IRU�DOO�IRUHFDVWLQJ�KRUL]RQV��

7KH�5%�WKHRU\�RIIHUV�D�GLUHFW�ZD\�WR�UHFRQFLOH�WKHVH�WZR�IDFWV���,W�SURSRVHV�WKDW�WKH�)HG¶V

IRUHFDVWLQJ�PRGHO�ZDV�FORVH�WR�WKH�FRQVHUYDWLYH��VWDWLRQDU\�IRUHFDVW��IRU�DOO�KRUL]RQV���7KLV�PRGHO

ZDV�WKH�ZURQJ�PRGHO�VLQFH�WKH�WUXH�HFRQRPLF�HQYLURQPHQW�RI�WKH�ODVW����\HDUV�H[KLELWHG�VWURQJ

QRQ�VWDWLRQDULW\�SURSHUWLHV���6LQFH�WKH�PRGHO�ZDV�ZURQJ��WKH�IRUHFDVWV�YLRODWH�VKRUW�WHUP

RUWKRJRQDOLW\���+RZHYHU��EHLQJ�WKH�VWDWLRQDU\�IRUHFDVW��RQ�DYHUDJH�LW�VDWLVILHV��

DQG�� �RYHU�WKH�ORQJ�UXQ�

�� &RQFOXVLRQV

:H�KDYH�SUHVHQWHG�LQ�WKLV�SDSHU�HYLGHQFH�WKDW�WKH�5	5��������FRQFOXVLRQ�RI�VXSHULRU



��

LQIRUPDWLRQ�RI�WKH�)HG¶V�VWDII�LV�IODZHG���7KH�ORJLFDO�IRXQGDWLRQV�RI�DQ�DUJXPHQW�LQ�IDYRU�RI�WKH

)HG¶V�LQIRUPDWLRQ�VXSHULRULW\�DUH�WKH�VWULFW�RUWKRJRQDOLW\�FRQGLWLRQV�RI�UDWLRQDO�H[SHFWDWLRQV�ZKLFK

DUH�YLRODWHG�ERWK�E\�WKH�)HG¶V�IRUHFDVWV�DV�ZHOO�DV�E\�WKH�SULYDWH�IRUHFDVWV���:H�KDYH�DOVR�SURYLGHG

VXEVWDQWLDO�HYLGHQFH�IRU�WKH�DOWHUQDWLYH�SHUVSHFWLYH�SRLQWLQJ�WR�KHWHURJHQHLW\�LQ�WKH�IRUHFDVWLQJ

IXQFWLRQV�RI�WKH�)HG�DQG�RI�SULYDWH�SURIHVVLRQDO�IRUHFDVWHUV���

7KH�PRUH�JHQHUDO�PHVVDJH�RI�WKLV�SDSHU�LV�WKDW�RXU�G\QDPLF�HFRQRPLF�HQYLURQPHQW�LV�QRQ�

VWDWLRQDU\�GXH�WR�FKDQJHV�LQ�WHFKQRORJ\��HFRQRPLF�LQVWLWXWLRQV�RU�HFRQRPLF�SROLF\�DQG�LQ�VXFK�DQ

HQYLURQPHQW�ZH�VKRXOG�QRW�H[SHFW�RUWKRJRQDOLW\�WR�KROG�RYHU�UHODWLYHO\�VKRUW�KRUL]RQV���,Q�VXFK�DQ

HFRQRP\�DJHQWV�GR�QRW�NQRZ�WKH�WUXH�VWUXFWXUH�RI�WKH�HTXLOLEULXP�SURFHVV�DQG�DOWKRXJK�WKH\

XSGDWH�WKHLU�EHOLHIV�RYHU�WLPH��LQ�UHDO�WLPH�LW�LV�LPSRVVLEOH�IRU�WKHP�WR�GLVFRYHU�WKH�WUXH�VWUXFWXUH

RI�WKH�HFRQRP\���(YHQ�LI�WKH�VWUXFWXUH�FKDQJHV�VORZO\�VR�WKDW�DJHQWV�FDQ�DWWDLQ�FRQILGHQFH�LQ�WKHLU

DVVHVVHG�SDUDPHWHU�HVWLPDWHV�RI�WKH�HFRQRP\��LW�LV�PRVWO\�WRR�ODWH�WR�EH�XVHIXO�DV�WKH�HQYLURQPHQW

NHHSV�FKDQJLQJ���7KH�YLRODWLRQ�RI�VKRUW�WHUP�RUWKRJRQDOLW\�UHSRUWHG�KHUH�LV�RQH�PRUH�UHMHFWLRQ�RI

UDWLRQDO�H[SHFWDWLRQV��FRPSOHPHQWLQJ�WKH�OLVW�RI�UHIHUHQFHV�SURYLGHG�LQ�6HFWLRQ�����+RZHYHU��ZH

YLHZ�WKLV�IDLOXUH�RI�RUWKRJRQDOLW\�GLIIHUHQWO\�IURP�WKH�OLWHUDWXUH�FLWHG���:LWKLQ�WKH�HQYLURQPHQW�ZH

VWXG\��WKH�PRGHO�RI�WKH�VLQJOH�UHSUHVHQWDWLYH�DJHQW�ZKRVH�EHOLHI�LV�WKH�WUXH�HTXLOLEULXP�SURFHVV�RI

WKH�HFRQRP\�LV�QRW�PRUH�WKDQ�HOHJDQW�VFLHQFH�ILFWLRQ��UHMHFWHG�E\�PRVW�HPSLULFDO�HYLGHQFH��

(TXDOO\�VR��WKH�%HKDYLRUDO�(FRQRPLFV�OLWHUDWXUH�FU\LQJ�³LUUDWLRQDOLW\´�DQ\�WLPH�RUWKRJRQDOLW\�LV

UHMHFWHG��LV�QRWKLQJ�EXW�DQ�DWWDFN�RQ�D�VWUDZ�PDQ���%RWK�DUH�EDVHG�RQ�WKH�IDOVH�LGHDOL]DWLRQ�WKDW

UDWLRQDO�DJHQWV�VKRXOG�NQRZ�ZKDW�WKH\�FRXOG�QRW�SRVVLEO\�NQRZ���7KH�HPSLULFDO�HYLGHQFH�VXJJHVWV

WKDW�D�UHYLVLRQ�RI�WKLV�SHUVSHFWLYH�LV�LQ�RUGHU���

)RU�WKH�HQYLURQPHQW�XQGHU�H[DPLQDWLRQ�WKH�PDLQ�GLVFLSOLQH�RQ�WKH�EHOLHIV�RI�DJHQWV�PXVW�EH

EDVHG�RQ�WKH�ORQJ�WHUP�UHJXODULW\�RI�SDVW�HPSLULFDO�UHFRUG��QRW�RQ�DEVWUDFW�NQRZOHGJH�RI�WKH

VWUXFWXUH�ZKLFK�LV�XQDYDLODEOH�WR�DQ\RQH���%DVHG�RQ�WKLV�ZH�VXJJHVW�WKDW�WKH�WKHRU\�RI�5DWLRQDO

%HOLHIV�SURYLGHV�DOO�WKH�UHVWULFWLRQV�RQ�EHOLHIV�ZKLFK�FDQ�EH�H[SHFWHG�WR�KROG���:H�KDYH�DOVR

VKRZQ�WKDW�WKH�HPSLULFDO�HYLGHQFH�LV�FRPSDWLEOH�ZLWK�WKH�SUHGLFWLRQV�RI�WKH�5%�WKHRU\�

:K\�DUH�WKHVH�FRQFOXVLRQV�LPSRUWDQW"���7KH�SUREOHP�DW�KDQG�LV�QRW�RQO\�KRZ�WR�GHWHUPLQH�LI

IRUHFDVWHUV�DUH�³UDWLRQDO´�EXW�PRVWO\��WR�H[SODLQ�WKH�REVHUYHG�SDWWHUQ�RI�PDUNHW�YRODWLOLW\���5DWLRQDO

H[SHFWDWLRQV�EDVHG�PRGHOV�IDLO�WR�DFFRXQW�IRU�VLJQLILFDQW�FRPSRQHQWV�RI�WKH�REVHUYHG�YRODWLOLW\��



��

&RQVHTXHQWO\��PDQ\�G\QDPLF�SKHQRPHQD�KDYH�EHHQ�UHJDUGHG�DV�³SX]]OHV´�RU�³DQRPDOLHV´�ERWK�LQ

WKH�UHDO�HFRQRP\�DV�ZHOO�DV�LQ�ILQDQFLDO�PDUNHWV���7KH�FKDOOHQJH�LV�WKHQ�WR�GHYHORS�D�XQLILHG

WKHRU\�RI�IOXFWXDWLRQV�ZKLFK�H[SODLQV�WKH�YRODWLOLW\�RI�WKH�UHDO�HFRQRP\�DV�ZHOO�DV�LWV�ILQDQFLDO

PDUNHWV���7KH�5%�WKHRU\�RIIHUV�D�XQLILHG�SHUVSHFWLYH�E\�SURSRVLQJ�WKDW�WKH�VRXUFH�RI�PRVW

YRODWLOLW\��UHDO�DQG�ILQDQFLDO��LV�WKH�VWUXFWXUH�RI�DJHQWV¶�H[SHFWDWLRQV���7KH�PDLQ�LQVLJKW�RI�WKH�5%

WKHRU\�LV�WKDW�LQ�DQ�HFRQRP\�ZLWK�GLYHUVH�DQG�FRUUHODWHG�EHOLHIV��WKH�JXLGLQJ�SULQFLSOH�LV��GLYHUVLW\

RI�EHOLHIV�JHQHUDWHV�YRODWLOLW\���7KH�HQGRJHQRXV�H[SDQVLRQ�RI�WKH�VWDWHV�VSDFH�RI�WKH�HFRQRP\�WR

LQFOXGH�WKH�VWDWH�RI�EHOLHIV�LQWURGXFHV�D�SRZHUIXO�PHFKDQLVP�WR�H[SODLQ�WKH�SDWWHUQ�RI�REVHUYHG

PDUNHW�YRODWLOLW\�

:LWK�WKH�DERYH�SHUVSHFWLYH�LQ�PLQG��WKH�LPSRUWDQFH�RI�WKH�UHVXOWV�RI�WKLV�SDSHU�LV�WKDW�WKH\

SURYLGH�VWURQJ�HYLGHQFH�LQ�VXSSRUW�RI�WKH�KHWHURJHQRXV�IRUHFDVWLQJ�SDUDGLJP���+HQFH��WKH\�EROVWHU

WKH�YLHZ�WKDW�HFRQRPLF�IOXFWXDWLRQV�DQG�PDUNHW�YRODWLOLW\�KDYH�D�FUXFLDO�FRPSRQHQW�JHQHUDWHG�E\

WKH�DJHQWV¶�EHOLHIV�DQG�H[SHFWDWLRQV���:H�DOVR�DUJXHV�LQ�WKLV�SDSHU�WKDW�³UDWLRQDOLW\´�RI�EHOLHIV

VKRXOG�QRW�EH�GHILQHG�E\�UHTXLULQJ�DJHQWV�WR�NQRZ�VRPHWKLQJ�ZKLFK�WKH\�FDQQRW�NQRZ�EXW�UDWKHU�

WKDW�UDWLRQDOLW\�VKRXOG�EH�GHILQHG�UHODWLYH�WR�WKH�HPSLULFDO�HYLGHQFH�DYDLODEOH�WR�DJHQWV��7KH

HPSLULFDO�UHVXOWV�RI�WKLV�SDSHU�DUH�FRQVLVWHQW�ZLWK�WKLV�SHUVSHFWLYH�

5HIHUHQFHV

'H�%RQGW��:�)�0���7KDOHU��5�+����������³'RHV�WKH�6WRFN�0DUNHW�2YHUUHDFW"´��-RXUQDO�RI�)LQDQFH

�������������

'H�%RQGW��:�)�0���7KDOHU��5�+����������³'R�6HFXULW\�$QDO\VWV�2YHUUHDFW"´��$PHULFDQ�(FRQRPLF

5HYLHZ��3DSHUV�DQG�3URFHHGLQJV������SS��%����%����

'H/HHXZ��)���0F.HOYH\��0�-����������³3ULFH�([SHFWDWLRQV�RI�%XVLQHVV�)LUPV�´��%URRNLQJV�3DSHUV

RQ�(FRQRPLF�$FWLYLW\����SS�����������

'H/HHXZ��)���0F.HOYH\��0�-����������³3ULFH�([SHFWDWLRQV�RI�%XVLQHVV�)LUPV��%LDV�LQ�WKH�6KRUW

DQG�/RQJ�5XQ´�$PHULFDQ�(FRQRPLF�5HYLHZ�����SS����������

)UDQNHO��-�$���)URRW��.�$����������³8VLQJ�6XUYH\�'DWD�WR�7HVW�6WDQGDUG�3URSRVLWLRQV�5HJDUGLQJ

([FKDQJH�5DWH�([SHFWDWLRQV´�$PHULFDQ�(FRQRPLF�5HYLHZ�����SS�����������

)ULHGPDQ��%�0����������³6XUYH\�(YLGHQFH�RQ�WKH�³5DWLRQDOLW\´�RI�,QWHUHVW�5DWH�([SHFWDWLRQV�´

-RXUQDO�RI�0RQHWDU\�(FRQRPLFV����SS�����������

*DUPDLVH��0�-����������'LYHUVLW\�RI�%HOLHIV��,QIRUPHG�,QYHVWRUV�DQG�)LQDQFLDO�&RQWUDFWLQJ���3K�'

GLVVHUWDWLRQ�VXEPLWWHG�WR�WKH�*UDGXDWH�6FKRRO�RI�%XVLQHVV��6WDQIRUG�8QLYHUVLW\��-XQH�

+LUVFK��$�$���/RYHOO��0�&�����������6DOHV�$QWLFLSDWLRQV�DQG�,QYHQWRU\�%HKDYLRU���1HZ�<RUN�



��

:LOH\	6RQV�

.DQGHO��(���3HDUVRQ��1�'�����������'LIIHUHQWLDO�,QWHUSUHWDWLRQ�RI�3XEOLF�6LJQDOV�DQG�7UDGH�LQ

6SHFXODWLYH�0DUNHWV���-RXUQDO�RI�3ROLWLFDO�(FRQRP\����������������

.HDQH��0���3���5XQNOH��'�(����������7HVWLQJ�WKH�5DWLRQDOLW\�RI�3ULFH�)RUHFDVWV��1HZ�(YLGHQFH

IURP�3DQHO�'DWD���$PHULFDQ�(FRQRPLF�5HYLHZ����������������

.HDQH��0���3���5XQNOH��'�(����������$UH�)LQDQFLDO�$QDO\VWV¶�)RUHFDVWV�RI�&RUSRUDWH�3URILWV

5DWLRQDO"��-RXUQDO�RI�3ROLWLFDO�(FRQRP\���������������

.H\QHV��-���0����������7KH�*HQHUDO�7KHRU\�RI�(PSOR\PHQW��,QWHUHVW�DQG�0RQH\���5HSULQWHG�E\

+DUELQJHU��+DUFRXUW�%UDFH�DQG�:RUOG�������

.XU]���0�����������7KH�.HVWHQ�6WLJXP�0RGHO�DQG�WKH�7UHDWPHQW�RI�8QFHUWDLQW\�LQ�(TXLOLEULXP

7KHRU\����,Q��%DOFK��0�6���0F)DGGHQ��'�/���:X��6�<����HG����(VVD\V�RQ�(FRQRPLF�%HKDYLRU

8QGHU�8QFHUWDLQW\��SS������������$PVWHUGDP��1RUWK�+ROODQG�

.XU]���0����������2Q�WKH�6WUXFWXUH�DQG�'LYHUVLW\�RI�5DWLRQDO�%HOLHIV��(FRQRPLF�7KHRU\������SS�

�������������$Q�HGLWHG�YHUVLRQ�DSSHDUV�DV�&KDSWHU���RI�.XU]��0���HG����������

.XU]���0���HG����������(QGRJHQRXV�(FRQRPLF�)OXFWXDWLRQV��6WXGLHV�LQ�WKH�7KHRU\�RI�5DWLRQDO

%HOLHI���6WXGLHV�LQ�(FRQRPLF�7KHRU\��1R�����%HUOLQ�DQG�1HZ�<RUN��6SULQJHU�9HUODJ�

.XU]��0��������D���2Q�WKH�9RODWLOLW\�RI�)RUHLJQ�([FKDQJH�5DWHV���,Q��.XU]��0���HG���(QGRJHQRXV

(FRQRPLF�)OXFWXDWLRQV��6WXGLHV�LQ�WKH�7KHRU\�RI�5DWLRQDO�%HOLHI��&KDSWHU�����SS�������������

6WXGLHV�LQ�(FRQRPLF�7KHRU\�1R�����%HUOLQ�DQG�1HZ�<RUN��6SULQJHU�9HUODJ�

.XU]��0������������6RFLDO�6WDWHV�RI�%HOLHI�DQG�WKH�'HWHUPLQDQWV�RI�WKH�(TXLW\�5LVN�3UHPLXP�LQ�$

5DWLRQDO�%HOLHI�(TXLOLEULXP���,Q�D�PRQRJUDSK�HQWLWOHG�)XQFWLRQDO�$QDO\VLV�DQG�(FRQRPLF

7KHRU\��<�$��$EUDPRYLFK��(��$YJHULQRV�DQG�1�&��<DQQHOLV��HGV����SS�������������6SULQJHU��

9HUODJ�

.XU]��0���%HOWUDWWL��$�����������7KH�(TXLW\�3UHPLXP�LV�1R�3X]]OH���,Q��.XU]��0���HG���(QGRJHQRXV

(FRQRPLF�)OXFWXDWLRQV��6WXGLHV�LQ�WKH�7KHRU\�RI�5DWLRQDO�%HOLHI���&KDSWHU���������������

.XU]��0���6FKQHLGHU��0�����������&RRUGLQDWLRQ�DQG�&RUUHODWLRQ�LQ�0DUNRY�5DWLRQDO�%HOLHI

(TXLOLEULD���(FRQRPLF�7KHRU\������SS��������������$Q�HGLWHG�YHUVLRQ�DSSHDUV�DV�&KDSWHU����RI�

.XU]��0���HG����������

.XU]��0���0RWROHVH��0����������(QGRJHQRXV�8QFHUWDLQW\�DQG�0DUNHW�9RODWLOLW\���(FRQRPLF

7KHRU\����������������

/HRQDUG��-�6����������³:DJH�([SHFWDWLRQV�LQ�WKH�/DERU�0DUNHW��6XUYH\�(YLGHQFH�RQ�5DWLRQDOLW\�´�

5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV�����SS����������

/RYHOO��0�&����������³7HVWV�RI�WKH�5DWLRQDO�([SHFWDWLRQV�+\SRWKHVLV�´��$PHULFDQ�(FRQRPLF

5HYLHZ������SS�������������

0RWROHVH��0����������³(QGRJHQRXV�8QFHUWDLQW\�DQG�WKH�1RQ�1HXWUDOLW\�RI�0RQH\�´��0DQXVFULSW�

8QLYHUVLWi�&DWWROLFD�GL�0LODQR��0D\���

0RWROHVH��0����������³0RQH\�1RQ�1HXWUDOLW\�LQ�D�5DWLRQDO�%HOLHI�(TXLOLEULXP�ZLWK�)LQDQFLDO

$VVHWV���(FRQRPLF�7KHRU\��������������

1HZH\��:�.���:HVW��.�'����������³$�6LPSOH�3RVLWLYH�6HPL�'HILQLWH�+HWHURVNHGDVWLFLW\�DQG

$XWRFRUUHODWLRQ�&RQVLVWHQW�&RYDULDQFH�0DWUL[�´��(FRQRPHWULFD������SS���������

1LHOVHQ��&�.��>����@��5DWLRQDO�%HOLHI�6WUXFWXUHV�DQG�5DWLRQDO�%HOLHI�(TXLOLEULD��(FRQRPLF�7KHRU\�

����������������5HSURGXFHG�DV�&KDSWHU�����RI�.XU]�>����@��

1LHOVHQ��&�.��>����@��)ORDWLQJ�([FKDQJH�5DWHV�9HUVXV�D�0RQHWDU\�8QLRQ�XQGHU�5DWLRQDO�%HOLHIV�



��

WKH�5ROH�RI�(QGRJHQRXV�8QFHUWDLQW\��8QLYHUVLW\�RI�&RSHQKDJHQ��'HQPDUN�

5RPHU��&���'���5RPHU��'���+�����������³)HGHUDO�5HVHUYH�,QIRUPDWLRQ�DQG�WKH�%HKDYLRU�RI�,QWHUHVW

5DWHV�´��$PHULFDQ�(FRQRPLF�5HYLHZ��-XQH���������SS�����������

6WRFN��+��-���:DWVRQ��:��0�������D���³'LIIXVLRQ�,QGH[HV�´�'HSDUWPHQW�RI�(FRQRPLFV��3ULQFHWRQ

8QLYHUVLW\�

6WRFN��+��-���:DWVRQ��:��0�������E���³)RUHFDVWLQJ�,QIODWLRQ�´�'HSDUWPHQW�RI�(FRQRPLFV�

3ULQFHWRQ�8QLYHUVLW\�

6WRFN��+��-���:DWVRQ��:��0����������³)RUHFDVWLQJ�2XWSXW�DQG�,QIODWLRQ��7KH�5ROH�RI�$VVHW�3ULFHV�´

'HSDUWPHQW�RI�(FRQRPLFV��3ULQFHWRQ�8QLYHUVLW\��)HEUXDU\�

:X��+��:���*XR��:�&����������³$VVHW�0DUNHW�6SHFXODWLRQ�ZLWK�$�/DUJH�1XPEHU�RI�5DWLRQDO

$JHQWV�´��'UDIW��1DWLRQDO�8QLYHUVLW\�RI�7DLZDQ���3DSHU�SUHVHQWHG�DW�WKH�6$(7�PHHWLQJ�

,VFKLD��-XO\�����������

=DUQRZLW]��9�����������³5DWLRQDO�([SHFWDWLRQV�DQG�0DFURHFRQRPLF�)RUHFDVWV�´��-RXUQDO�RI

%XVLQHVV�DQG�(FRQRPLF�6WDWLVWLFV�����SS������������
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$33(',;�$��7HVW�RI�*13�*URZWK�)RUHFDVW�(UURU�2UWKRJRQDOLW\

,Q�WKLV�DSSHQGL[�ZH�SUHVHQW�WKH�HVWLPDWHV�RI�WKH�SDUDPHWHUV�RI�WKH�PRGHO���E��LQ�WKH�WH[W

��E�

IRU�WKH�)HGHUDO�5HVHUYH��63)�DQG�%/8�*13�*URZWK�IRUHFDVW�HUURUV���7KH�)HG¶V�IRUHFDVWV�DUH�IRU

�����������������63)�DUH�IRU����������������DQG�%/8�DUH�IRU������������������+HQFH��WKH

HVWLPDWHV�IRU�WKH�)HG¶V�HTXDWLRQV�FRYHU�DOO�WKUHH�PRQHWDU\�UHJLPHV�ZKLOH�IRU�WKH�63)�DQG�%/8

ZH�SUHVHQW�HVWLPDWHV�IRU�IRUHFDVW�HUURUV�RYHU�WKH�ODVW�WZR�UHJLPH�RQO\���7KH�SDWWHUQ�RI�IRUHFDVW

HUURUV�FDQ�EH�H[DPLQHG�LQ�WKH�VDPH�ZD\�ZH�H[DPLQHG�WKH�LQIODWLRQ�IRUHFDVW�HUURUV�LQ�WKH�WH[W�

7DEOH��'��7HVW�RI�)HG¶V�*13�*URZWK�)RUHFDVW�(UURU�2UWKRJRQDOLW\�

����ZLWK�0RQHWDU\�3ROLF\�9DULDEOHV

����������������VWDQGDUG�HUURUV�LQ�SDUDQWKHVHV�

+RUL]RQ�6 ���� ���� ���� ���� ���� ���� ����

����� �����
 ����� ����� ����� �����
 �����


������ �����
 �����
 �����
 ����� ������� ������

������ �����
 �����
 �����
 ����� ������ �����

���� ����
 ����
 ���� ���� ������
 �����

���� ����
 ����
 ���� ���� ������� �������

���� ���� ���� ���� ���� ����������� �������

������ ����
�� ������ ������ ������ ����
�� �����
���

���� ����
�� ����
�� ����
�� ����
�� ����
�� �����
����

���� ����
�� ����
�� ����
�� ����
�� ����
�� �����
����

������ ����� ������ ����
 ����
 ����� ���������

���� ���� ����� ���� ����� ���� �����

���� ���� ����
 ���� ���� ����
 �������

������ ������ ������ ������ ������ �������� �������

������ ������ ������ ������ ������ ������� ������

������� ������ ������ ������ ������ ������� ������

����� ����� ����� ����� ����� ��������� ���������

����� ����� ����� ����� ����� ������� �������

����� ����� ����� ����� ����� ������� �����

������ ������ ����� ����� ����� ����� ������

����� ������ ������ ������ ������ ������ �������

������ ������ ������ ������ ������ ������ �������

������ ������ ������ ������ ������ ������ ������

����� ����� ����� ����� ����� ����� ������

����� ����� ����� ����� ����� ����� �����

����� ����� ����� ����� ����� ����� ������

�1 ����� ����� ����� ����� ����� ����� �����



Ö* �����
����

� �
Ö* �����

����
� �

Ö* �����
���

��� �
Ö* �����

���

��� �

Ö* �����
���

��� �
Ö* �����

���

��� �

Ö* �����
���

��� �
Ö* �����

���

��� �

5



Ö* ��� �
����

� �
Ö* ��� �

����
� �

Ö* ��� �
���

��� �
Ö* ���

�

��� �

Ö* ��� �
���

��� �
Ö* ��� ������ �

Ö* ��� �
���

��� �
Ö* ��� �

���

��� �

5



$����

7DEOH��(�7HVW�RI�0HGLDQ�*13�*URZWK�63)�)RUHFDVW�(UURU�

2UWKRJRQDOLW\�ZLWK�0RQHWDU\�3ROLF\�9DULDEOHV
�VWDQGDUG�HUURUV�LQ�SDUDQWKHVHV�

+RUL]RQ��6 ��� ��� ��� ��� ���
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��������7DEOH��%�7HVW�RI�0HGLDQ�%/8�*13�*URZWK�)RUHFDVW�(UURU�

������2UWKRJRQDOLW\�ZLWK�0RQHWDU\�3ROLF\�9DULDEOHV

������VWDQGDUG�HUURUV�LQ�SDUDQWKHVHV�

+RUL]RQ�6 ��� ���� ���� ���� ���� ���� �����

����� �����
 ������
 �������
 ������
 �����
 ������


�����
 �����
 ������
 �����
 �����
 �����
 �����


������ ����� �����
 ������
 ������� �����
 ������

����� ����� �����
 ������
 ������
 �����
 �����


����� �����
 ������
 �������
 ������ ������ �����

�����
 �����
 ������
 ������
 ������
 ������
 �����


����� ����� ����� ������ �����
 ������ ����

����� �����
 �����
 ����� ����� ������ ����

������ ������ ������� ������� ������� ������ �������

������ ������ ������ ������� ������� ������ �������

������ ������ ������� �������� �������� ������� �������

������ ������ ������� �������� ������� ������� ������

������ ������ ������� ������� ������� ������� ������

������ ������ ������� ������� ������� ������� ������

������ ������ ������ ������ ������ ������� �����

������ ����� ����� ����� ����� ������� �����

����� ����� ����� ����� ����� ���� ����

�1 ����� ����� ����� ����� ����� ���� ����



; f ß
�

[ � ,;

[ ' �[ � � [ � � [� � � � �

[
�
' �[ � � [��� 	 � [��� 
 �� � � � , � ' �[ � � [ � � [ � �� � �� [ � �

�[ � �[ ��� 	 �[��� 
 �� � ��[ ���	� �

;



�;


� ;




;



;



�;


�

P � �%��[� '
�

Q
j

�
���

��� �
�� � [

�
� '

7KH UHODWLYH IUHTXHQF\ WKDW % RFFXUUHG

DPRQJ Q REVHUYDWLRQV VLQFH GDWH �

� � �\� '
� LI \ 0 %
� LI \ Ø % �

;



;



$����

$SSHQGL[�%��5DWLRQDO�%HOLHIV�$�%ULHI�6XPPDU\�RI�WKH�7KHRU\

7KH�WKHRU\�RI�5DWLRQDO�%HOLHIV��5%��VWDUWV�ZLWK�WKH�REVHUYDWLRQ�WKDW�WKH�WUXH�SUREDELOLW\�RI

REVHUYHG�YDULDEOHV�LV�QRW�NQRZQ��DJHQWV�PD\�DVVXPH�WKH�WUXH�SURFHVV�LV�QRQ�VWDWLRQDU\����/DFNLQJ

NQRZOHGJH��UDWLRQDO�DJHQWV�GHYHORS�WKHLU�RZQ�WKHRULHV�LQ�RUGHU�WR�IRUP�SUREDELOLW\�EHOLHIV�DERXW

IXWXUH�HFRQRPLF�HYHQWV���7KH�VHFRQG�DVVXPSWLRQ�LV�WKDW�DW�HDFK�GDWH�W�DQ�DJHQW�KDV�D�JUHDW�GHDO�RI

GDWD�DERXW�SDVW�SHUIRUPDQFH�RI�WKH�HFRQRP\�KHQFH�KLV�UHIHUHQFH�LV�WKH�HPSLULFDO�GLVWULEXWLRQ

GHULYHG�IURP�WKH�IUHTXHQF\�DW�ZKLFK�HYHQWV�RFFXUUHG�LQ�WKH�SDVW��7KH�WKLUG�FRPSRQHQW�RI�WKH

WKHRU\�LV�WKH�REVHUYDWLRQ�WKDW�WKH�HFRQRPLF�OLIH�RI�DQ�DJHQW�LV�VKRUW�UHODWLYH�WR�WKH�FORFN�DW�ZKLFK

QHZ�GDWD�DUULYHV���+HQFH��OHW� �EH�WKH�VSDFH�RI�REVHUYDEOHV�� �D�YHFWRU�RI�WKH�1

REVHUYDEOHV�DQG�OHW� �EH�WKH�UDQGRP�GDWD�IURP����WR�LQILQLW\���7KH�KLVWRU\�IURP�

W��RQ�LV� ��KHQFH�[ � �[���7KH�KLVWRU\�XS�WR��W��LV� �DQG�GDWH
�

W�LV�ODUJH�VR�WKDW�WKH�HPSLULFDO�GLVWULEXWLRQ�RI�WKH�SURFHVV�FDQ�EH�GLVFRYHUHG���7KH�DJHQW¶V�OLIH�/��LV

WKH�VSDQ�ZKHQ�KH�PDNHV�GHFLVLRQV�DQG��/��LV�YHU\�VKRUW�UHODWLYH�WR��W���$Q�DJHQW¶V�EHOLHI�PD\�EH

FRUUHFW�RU�QRW�EXW�WKH�OLWWOH�GDWD��� ��JHQHUDWHG�GXULQJ�KLV�RZQ�HFRQRPLF�OLIH

LV�WRR�VPDOO�WR�SURYLGH�D�UHOLDEOH�WHVW�RI�KLV�WKHRU\���(YHQ�LI�WKHVH�OLPLWHG�REVHUYDWLRQV�FRXOG

QHJDWH�KLV�WKHRU\�ZLWK�VRPH�FRQILGHQFH��VXFK�HYLGHQFH�EHFRPHV�DYDLODEOH�WRR�ODWH��DIWHU�PRVW

HFRQRPLF�GHFLVLRQV�KDYH�EHHQ�PDGH���7KXV��WKH�UDWLRQDOLW\�RI�D�EHOLHI��4��FDQQRW�EH�MXGJHG�WKH

FRPSDWLELOLW\�RI�D�EHOLHI��4��ZLWK�WKH�OLPLW�RI�WKH�GDWD�LQ�WKH�IXWXUH���,QVWHDG��WKH�5%�WKHRU\

GHILQHV�UDWLRQDOLW\�LQ�WHUPV�RI�LWV�FRPSDWLELOLW\�ZLWK�WKH�HPSLULFDO�GLVWULEXWLRQ�RI�SDVW�GDWD���:H

QRZ�H[SODLQ�WKH�UDWLRQDOLW\�FRQGLWLRQV�RI�WKH�WKHRU\�

/HW� EH�WKH�VSDFH�RI�LQILQLWH�VHTXHQFHV��[��DQG�% EH�WKH�%RUHO�F�ILHOG�RI� ���/HW�

A�EH�WKH�WUXH�SUREDELOLW\�RQ���� ��%�� ���XQGHU�ZKLFK�WKH�GDWD�LV�JHQHUDWHG��WKLV�SURFHVV�PD\

EH�QRQ�VWDWLRQDU\���)RU�HDFK�ILQLWH�GLPHQVLRQDO�VHW�%�,�% �DJHQWV�FRPSXWH�WKH�HPSLULFDO

IUHTXHQF\�RI�WKH�HYHQW�GHILQHG�E\�

ZKHUH

7KH�5%�WKHRU\�DVVXPHV�WKH�GDWD�JHQHUDWLQJ�SURFHVV�LV�VWDEOH�LQ�WKH�VHQVH�WKDW�WKH�OLPLWV�DERYH

H[LVW�A�D�H���7KLV�LV�3URSHUW\�����,W�LPSOLHV�WKDW�DQ�HPSLULFDO�GLVWULEXWLRQ�H[LVWV�DQG�DJHQWV�OHDUQ

IURP�LW�D�SUREDELOLW\�P�RQ�� ��%� �����:H�VKRZ�WKDW��L���P��LV�XQLTXH���LL��P�LV�VWDWLRQDU\�DQG

KHQFH�LV�FDOOHG��WKH�VWDWLRQDU\�PHDVXUH�RI��A����6LQFH��P��LV�OHDUQHG�IURP�WKH�GDWD��WKHUH�LV�QR

GLVDJUHHPHQW�DPRQJ�DJHQWV�DERXW�LW���7KH�SUREDELOLW\��P��LV�WKHLU�FRPPRQ�HPSLULFDO�NQRZOHGJH�

$JHQWV�ZKR�GR�QRW�NQRZ�WKH�WUXH�SUREDELOLW\�A�GLVFRYHU�D�SUREDELOLW\��P��LQGXFHG�E\��A��

,I�DQ�HFRQRP\�LV�VWDWLRQDU\��P� �A��EXW�DJHQWV�FRXOG�QRW�NQRZ�WKLV�IDFW���:KDW�DUH�WKH�UHVWULFWLRQV

ZKLFK�WKH�NQRZOHGJH�RI��P�SODFHV�RQ�WKH�EHOLHIV�RI�UDWLRQDO�DJHQWV"��7R�H[SORUH�WKLV�ZH�LQWURGXFH
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'HILQLWLRQ�����3URSHUW\����$�SURFHVV��^[ ���W� �������������`�ZLWK�SUREDELOLW\�A��RQ�� ��%� ���LV�

VDLG�WR�EH�:HDN�$V\PSWRWLF�0HDQ�6WDWLRQDU\��:$06����LI�IRU�HDFK�ILQLWH�GLPHQVLRQDO��HYHQW�

%0%� �

����H[LVWV�

:H�VKRZ�WKDW�WKH�FROOHFWLRQ�� �LQGXFHV�D�XQLTXH�SUREDELOLW\� �RQ�� ��%� ���ZKLFK�LV

VWDWLRQDU\���6LQFH�WKLV�KROGV�IRU�DQ\�:$06�SUREDELOLW\�4��ZH�GHQRWH�E\��P ��WKH�SUREDELOLW\�RQ
�

� ��%� ���LQGXFHG�E\�WKH�DERYH�DQDO\WLFDO�SURSHUW\�ZKLFK�4�VDWLVILHV���7KH�FHQWUDO�UHVXOW�RI

WKH�5%�WKHRU\�LV�WKH�IROORZLQJ�

7KHRUHP�����3URSHUWLHV���DQG����DUH�HTXLYDOHQW�DQG�� �IRU�DOO�HYHQWV�$�0�%� ��

$JHQWV�FRPSXWH��P��IURP�WKH�GDWD�DQG�7KHRUHP���OHDGV�WR�D�QDWXUDO�GHILQLWLRQ�RI�ZKDW�LW�PHDQV

IRU�D�SUREDELOLW\�EHOLHI��4��WR�EH�³FRPSDWLEOH�ZLWK�WKH�GDWD´��ZKLFK��P��UHSUHVHQWV�

'HILQLWLRQ����$�SUREDELOLW\�EHOLHI��4�LV�VDLG�WR�EH�FRPSDWLEOH�ZLWK�WKH�REVHUYHG�GDWD��P��LI

�L����4��LV�D�:$06�SUREDELOLW\�RQ��� ��%� ���

�LL���� ����IRU�DOO�HYHQWV�$�0�%� ��

&RQGLWLRQ��LL��LV�WKH�PDLQ�LPSOLFDWLRQ���1RZ�FRQVLGHU�D�UDWLRQDO�DJHQW�ZLWK�D�VWDEOH�EHOLHI�4���+H�NQRZV

E\�WKH�DQDO\WLF�FRQGLWLRQV�DERYH���,I�� ��LW�ZRXOG�SURYH�WKDW�4�LV�QRW�WKH�WUXWK����,QGHHG��LW�ZRXOG

SURYH�WKDW�4�LV�QRW�FRPSDWLEOH�ZLWK�WKH�GDWD��P���7KLV�SURSRVHV�D�QDWXUDO�GHILQLWLRQ�RI�DQ�5%�

'HILQLWLRQ����$�SUREDELOLW\�EHOLHI��4�RQ��� ��%� ����LV�VDLG�WR�EH�D�5DWLRQDO�%HOLHI��5%��UHODWLYH�WR��P�

LI��4��LV�FRPSDWLEOH�ZLWK�WKH�NQRZQ�GDWD��P�

$Q�DJHQW�ZKR�KROGV�D�UDWLRQDO�EHOLHI�4�UHODWLYH�WR��P��PXVW�WKHQ�VDWLVI\�WKH�UDWLRQDOLW\�FRQGLWLRQV

�ò� ��IRU�DOO�VHWV�%0�%� ��

7KHVH�DUH�WKH�FHQWUDO�UHVWULFWLRQV�RI�WKH�5%�WKHRU\��

7KH�LPSOLFDWLRQ�RI��ò��LV�WKDW�XQGHU�5%�DJHQWV�PD\�GLVDJUHH�DERXW�SUREDELOLWLHV�RI�VKRUW�WHUP

HYHQWV�EXW�QRW�DERXW�ORQJ�WHUP�DYHUDJHV���1RWH�WKDW��L���A��LV�D�5DWLRQDO�%HOLHI�DQG�KHQFH�5((�LV�DQ�5%(��

�LL���P�LV�DQ�5%�DOWKRXJK�LW�LV�SRVVLEOH�WKDW�� ����LLL��DQ�5%��4��DQG�WKH�WUXH��A��PD\�GLVDJUHH�RQ

WLPLQJ�RU�VHTXHQFLQJ����LY��DQ�5%��4��DQG�WKH�WUXH��A��PD\�SXW�GLIIHUHQW�SUREDELOLWLHV�RQ�LPSRUWDQW�UDUH

HYHQWV����Y��DQ�5%��4���DOORZV�RSWLPLVP�SHVVLPLVP�UHODWLYH�WR�P�

7KUHH�2EVHUYDWLRQV

�L��,I�DJHQWV�EHOLHYH�WKH�HFRQRP\�LV�VWDWLRQDU\�WKHQ�4 � �P���7KXV��LQ�DQ�5%(�DJHQWV�PD\�EHOLHYH�WKH



HFRQRP\�LV�QRQ�VWDWLRQDU\�DQG�GLVDJUHH�DERXW�XQNQRZQ�UHJLPH�SDUDPHWHUV��H�J��PHDQ�YDOXH�IXQFWLRQ��RI

WKH�SURFHVV�

�LL��:KHQ�KROGLQJ�GLYHUVH�EHOLHI�DJHQWV¶�EHOLHIV�DIIHFWV�GHPDQGV�DQG�HTXLOLEULXP�PDSV�KDYH�WKH�JHQHUDO

IRUP�

ZKHUH� �DUH�GDWH�W�FRQGLWLRQDO�SUREDELOLWLHV���,Q�VXFK�HTXLOLEULD�EHOLHIV�DFW�DV�D
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SURSDJDWLRQ�PHFKDQLVP�RI�HFRQRPLF�IOXFWXDWLRQV���+HQFH��WKH�5%(�WKHRU\�SURSRVHV�WKDW�HFRQRPLF

IOXFWXDWLRQV�KDYH�DQ�HQGRJHQRXV�FRPSRQHQW�SURSDJDWHG�ZLWKLQ�WKH�HFRQRP\���.XU]�>����@�FDOOHG�LW

(QGRJHQRXV�8QFHUWDLQW\��

�LLL��'LYHUVLW\�,PSOLHV�9RODWLOLW\��GLVDJUHHPHQW�DPRQJ�UDWLRQDO�DJHQWV�LPSOLHV�WKHLU�FRQGLWLRQDO

SUREDELOLWLHV�IOXFWXDWH�RYHU�WLPH���)RU�H[DPSOH��FRQVLGHU�D�ILQLWH�VWDWH�0DUNRY�HFRQRP\���$�EHOLHI� �LV

UHSUHVHQWHG�E\�D�VHTXHQFH�RI�VHOHFWLRQV�IURP��VD\����GLIIHUHQW�0DUNRY�PDWULFHV� �ZKLFK�N�EHOLHYHV

DUH�SRVVLEOH���P��LV�UHSUHVHQWHG�E\�D�VLQJOH�PDWUL[��'���,I�DJHQWV�GLVDJUHH� �LPSO\�WKDW� �IRU�M� 

������5DWLRQDOLW\�UHTXLUHV�WKH�WLPH�DYHUDJH�RI�WKH� XVHG�E\�N�WR�HTXDO�'���$JHQW�N�ZRXOG�EH�LUUDWLRQDO�LI
KH�XVHG�RQO\�RQH�PDWUL[��VD\� ��VLQFH�WKH�WLPH�DYHUDJH�XQGHU �LV�QRW�'���:KHQ�UDWLRQDO�DJHQWV

GLVDJUHH�WKH\�PXVW�XVH�YDU\LQJ�PDWULFHV�RYHU�WLPH�

7KH�PDLQ�SUREOHP�QRZ�LV�WKH�VLPSOLILFDWLRQ�RI�WKH�UDWLRQDOLW\�FRQGLWLRQV��ò����6LQFH�DJHQWV�KROG

GLYHUVH�QRQ�VWDWLRQDU\�EHOLHIV��WKH�SUREOHP�LV�WR�ILQG�D�VLPSOH�PDWKHPDWLFDO�WRRO�IRU�GHVFULELQJ�QRQ�

VWDWLRQDULW\���7KH�WRRO�GHYHORSHG�LV�WKH�&RQGLWLRQDO�6WDELOLW\�7KHRUHP���.XU]�DQG�6FKQHLGHU�>����@�DQG

1LHOVHQ�>����@����7R�H[SODLQ�WKLV�WKHRUHP�QRWH�WKDW�ZH�ZDQW�WR�GHVFULEH�LQ�D�WUDFWDEOH�ZD\�WKH�QRQ�
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%� ��DUH�QRW�WLPH�LQGHSHQGHQW��WKH\�FKDQJH�ZLWK�WKH�SDUDPHWHUV��\ �ZKLFK�DUH�WLPH�GHSHQGHQW���,I��4� � � � � �� �� �
UHIOHFW�WKH�QRQ�VWDWLRQDULW\�RI�WKH�V\VWHP��WKHQ�ZH�LQWHUSUHW�� �DV�D�PDWKHPDWLFDO�GHVFULSWLRQ

RI�WKDW�QRQ�VWDWLRQDULW\���7KLV�DSSURDFK�LV�FRPPRQ\�XVHG�ZKHUH�<�LV�WKH�VHW�RI�SRVVLEOH�³UHJLPHV´��ILQLWH�RU

LQILQLWH��DQG� �LGHQWLILHV�WKH�UHJLPH�DW�W���+HUH�ZH�XVH�WKLV�PHWKRG�WR�GHVFULEH�WKH�SHUFHLYHG�QRQ

VWDWLRQDULW\�RI�DQ�DJHQW����7KXV�� �LV�WKH�GDWH�W�SUREDELOLW\�EHOLHI�RI�IXWXUH�REVHUYDEOHV�E\�N�DQG�

UHIOHFWV�WKH�³SHUFHSWLRQ´�RU�³DVVHVVPHQW´�RI�DJHQW�N���7KH�DVVHVVPHQW�YDULDEOHV� �DUH

JHQHUDWHG�E\�WKH�DJHQW�KLPVHOI��SURYLGLQJ�D�YRFDEXODU\�WR�GHVFULEH�KLV�EHOLHI�LQ�WKH�QRQ�VWDWLRQDULW\�RI�WKH

REVHUYDEOHV����)URP�DQ�LQIRUPDWLRQDO�SHUVSHFWLYH��DVVHVVPHQW�YDULDEOHV�DUH�SULYDWHO\�SHUFHLYHG�SDUDPHWHUV

LQGLFDWLQJ�KRZ�DQ�DJHQW�LQWHUSUHWV�FXUUHQW�LQIRUPDWLRQ��7KHVH�SXUHO\�VXEMHFWLYH�YDULDEOHV�VKRXOG�QRW�EH
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7KLV�DSSURDFK�OHDGV�WR�D�WHFKQLFDO�GLIILFXOW\���7R�EH�FRPSDWLEOH�ZLWK�WKH�HDUOLHU�GHYHORSPHQW��KRZ
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VWDWLRQDU\���1RZ��IRU�DQ\�MRLQW�V\VWHP�� �%� ����4���WKH�PDUJLQDO�PHDVXUH� ��LV�GHILQHG
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7KHRUHP������&RQGLWLRQDO�6WDELOLW\�7KHRUHP��.XU]�DQG�6FKQHLGHU�>����@�7KHRUHP�����/HW��

� �%� ����4��EH�VWDWLRQDU\�DQG�HUJRGLF�DQG�OHW��<��EH�FRXQWDEOH�WKHQ

�D����; �%�; ���4 ��7���LV�VWDEOH�DQG�HUJRGLF�IRU�4��D�D���\�
� � �

�E���7KH�VWDWLRQDU\�PHDVXUH�RI���4 ��LV�LQGHSHQGHQW�RI��\��IRU�4��D�D��\��DQG�LI�ZH�GHQRWH�LW�E\�� ��
WKHQ�LW�VDWLVILHV�WKH�FRQGLWLRQ� ����

&RQVLGHU�DQ�H[DPSOH�ZKLFK�ZH�XVH�ODWHU�ZKHQ�\ �,<� �^����`��4 ��LV�D�SUREDELOLW\�EHOLHI�RQ�WKH�MRLQW� � � � � � � �
SURFHVV�^�[ ���\ ���W� ����������`�ZKLFK�LV�D�0DUNRY�SURFHVV�DQG��FRQGLWLRQDOO\�RQ� ��WKH�GLVWULEXWLRQ�RI��\ �� � � � � � � � � � � � � � � � � � � � � �� �� � � � � � � � � � � � � � � � � � �� �
LV�LQGHSHQGHQW�RI�RWKHU�REVHUYDEOHV��7KHQ�WKH�HIIHFWLYH�EHOLHI�� ��LV�GHILQHG�E\�WZR�WUDQVLWLRQ�IXQFWLRQV

�DQG�� �DV�IROORZV

7KH�PDUJLQDO�PHDVXUH� �LV�WKH�SUREDELOLW\�RI�D�VWDWLRQDU\�0DUNRY�SURFHVV�XQLTXHO\�GHILQHG�E\�D

WUDQVLWLRQ�IXQFWLRQ�� ��FRPSXWHG�E\�WKH�VLPSOH�H[SUHVVLRQ���ZKLFK�ZH�XVH�DJDLQ�ODWHU���

�

.XU]�0RWROHVH�>������6HFWLRQ��@�SURYLGHV�D�GHWDLOHG�DQG�IRUPDO�GHILQLWLRQ�RI�D�5DWLRQDO�%HOLHI

(TXLOLEULXP��5%(��DQG�FRPSDUHV�LW�WR�RWKHU�HTXLOLEULXP�FRQFHSWV�

)RUHFDVWLQJ�7KHRUHP���,Q�WKH�WH[W�ZH�VWDWHG�D�WKHRUHP�UHJDUGLQJ�WKH�RUWKRJRQDOLW\�FRQGLWLRQV�XQGHU�WKH

VWDWLRQDU\�IRUHFDVW�DQG�WKH�SURRI�LV�WKHQ�SUHVHQWHG�KHUH���:H�WKHQ�KDYH�

7KHRUHP����/HW�^ `�EH�D�VWDEOH�VHTXHQFH�RI�UDQGRP�REVHUYDEOHV�ZLWK�WUXH�SUREDELOLW\��A�

RQ�WKH�PHDVXUDEOH�VSDFH��� �% ��DQG�ZLWK�D�VWDWLRQDU\�PHDVXUH���P�RQ�� �% ����'HQRWH�E\

WKH�RQH�GLPHQVLRQDO�IRUHFDVW�RI�DQ�REVHUYDEOH�YDULDEOH�]���D�FRPSRQHQW�RI�[��JLYHQ�WKH�KLVWRU\

DW�GDWH�W���7KHQ�

�L��� � ������A��D�H��

�LL�� ����A��D�H�

3URRI��7KH�FRQFOXVLRQ�� �IRU�DOO��J��IROORZV�IURP�WKH�IDFW�WKDW�P�LV

VWDWLRQDU\���7KH�FRQFOXVLRQ�� ���A��D�H��IRU�DOO��J��IROORZV�IURP�WKH�FRQVWUXFWLRQ�RI�

WKH�VWDWLRQDU\�PHDVXUH���)LQDOO\�WKH�FRQFOXVLRQ� ���A��D�H��IROORZV�IURP�VWDELOLW\�RI�WKH

XQGHUO\LQJ�SURFHVV�^ `����+HQFH� ���,W�WKHQ�IROORZV�WKDW�

���A��D�H���1RZ��E\�DVVXPSWLRQ�� ��

LW�IROORZV�IURP�WKH�DERYH�WKDW�� ���7R�FRPSOHWH�WKH�SURRI�RI�WKH�WKHRUHP�ZH�QHHG�WR�VKRZ

���7R�GR�WKDW�ZH�FRPSXWH�WKH�IROORZLQJ��IRU��A��D�H�
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Figure 2.1: Inflation Forecasts 1 Quarter Forward
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Figure 2.2: Inflation Forecasts 3 Quarters Forward
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Figure 2.3: Inflation Forecasts for Next Year
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Figure 2.4: GNP Growth Forecasts 1 Quarter Forward

-5

-3

-1

1

3

5

7

9

11

13

15

Aug-8
1

Dec
-8

1

Apr-8
2

Aug-8
2

Dec
-8

2

Apr-8
3

Aug-8
3

Dec
-8

3

Apr-8
4

Aug-8
4

Dec
-8

4

Apr-8
5

Aug-8
5

Dec
-8

5

Apr-8
6

Aug-8
6

Dec
-8

6

Apr-8
7

Aug-8
7

Dec
-8

7

Apr-8
8

Aug-8
8

Dec
-8

8

Apr-8
9

Aug-8
9

Dec
-8

9

Apr-9
0

Aug-9
0

Dec
-9

0

Apr-9
1

Aug-9
1

Dec
-9

1

Apr-9
2

Aug-9
2

Dec
-9

2

Apr-9
3

Aug-9
3

Dec
-9

3

Apr-9
4

Aug-9
4

Dec
-9

4

Apr-9
5

Aug-9
5

Dec
-9

5

Apr-9
6

Aug-9
6

Dec
-9

6

Apr-9
7

Aug-9
7

Dec
-9

7

Apr-9
8

Aug-9
8

Dec
-9

8

Apr-9
9

Aug-9
9

Dec
-9

9

Apr-0
0

Aug-0
0

Dec
-0

0

Apr-0
1

mean - 2s mean + 2s fed forecast

�

�

Figure 2.5: GNP Growth Forecasts 3 Quarters Forward
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Figure 2.6: GNP Growth Forecasts for Next Year
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