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8QLYHUVLW\�RI�&LQFLQQDWL

&ROOHJH�RI�%XVLQHVV�$GPLQLVWUDWLRQ

:LOOLDP�*RHW]PDQQ


<DOH�8QLYHUVLW\

6FKRRO�RI�0DQDJHPHQW

-DQXDU\������

$FNQRZOHGJHPHQWV�
7KH� DXWKRUV� WKDQN� 'DYH� 0F0LOODQ�� 'RXJ� +DUSHU�� DQG� WKH� 1DWLRQDO
&RXQFLO� RI� 5HDO� (VWDWH� ,QYHVWPHQW� )LGXFLDULHV� �1&5(,)�� IRU� GDWD
DVVLVWDQFH�� � :H� WKDQN� WKH� 5HDO� (VWDWH� 5HVHDUFK� ,QVWLWXWH� �5(5,�
IRU�IXQGLQJ�RI�WKLV�SURMHFW�
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&RQWDFW� DXWKRU�� 32� %R[� �������� &LQFLQQDWL�� 2+� ������������ ����
����������ID[���������������HPDLO��GDYLG�JHOWQHU#XF�HGX�



32� %R[� �������� 1HZ� +DYHQ�� &7� ������������ �������������� HPDLO
�ZLOO#YLNLQJ�VRP�\DOH�HGX�
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*HOWQHU�	�*RHW]PDQQ

6XPPDU\
7KLV� SDSHU� GRFXPHQWV� WZHQW\� \HDUV� RI� SHUIRUPDQFH� RI� FRPPHUFLDO
UHDO� HVWDWH� LQ� WKH� 8�6�� XVLQJ� D� SRUWIROLR� RI� SURSHUWLHV� WKDW
FRPSULVH� WKH� ZLGHO\� IROORZHG� 1&5(,)� 3URSHUW\� ,QGH[� �13,��� � :H
GHYHORS� DQ� H[WHQVLRQ� RI� WKH� UHSHDWHG�PHDVXUHV� UHJUHVVLRQ� WR
H[DPLQH�WKH�PDJQLWXGH�DQG�GXUDWLRQ�RI�WKH�RI�WKH�FUDVK�LQ�SURSHUW\
YDOXHV�LQ�WKH�HDUO\�����
V��:H�ILQG�WKDW�WRWDO�UHWXUQV�EDVHG�XSRQ
LQFRPH�DQG�FDSLWDO��ZHUH������RYHU�D�WKUHH�\HDU�SHULRG�EHJLQQLQJ
LQ������

7KH�SDSHU�DOVR�PDNHV�D�PHWKRGRORJLFDO�FRQWULEXWLRQ���:H�VKRZ�WKDW
WKH� UHSHDWHG�PHDVXUHV� UHJUHVVLRQ� �505�� LQGH[�� DGMXVWLQJ� IRU
LQWHUPHGLDWH�FDVK�IORZV��LV�WKHRUHWLFDOO\�VXSHULRU�WR�WKH�VLPSOH
DYHUDJLQJ� DFURVV� DOO� SURSHUW\� YDOXHV� XVHG� LQ� WKH� RIILFLDO� 13,�
EHFDXVH� PRVW� RI� WKH� 1&5(,)� SURSHUWLHV� DUH� QRW� UHDSSUDLVHG� HYHU\
TXDUWHU���$V�D�UHVXOW��WKH�PDMRULW\�RI�WKH�YDOXDWLRQV�RQ�ZKLFK�WKH
13,�LV�EDVHG�DUH��VWDOH��HDFK�TXDUWHU���,Q�FRQWUDVW��WKH�505�LV
EDVHG� SXUHO\� RQ� YDOXDWLRQV� WKDW� DUH� FXUUHQW� HDFK� TXDUWHU�� � $
*UDQJHU�FDXVDOLW\�WHVW�VKRZV�WKH�505�WR�EH�PRUH�FXUUHQW��OHDGLQJ
WKH�13,�E\�XS�WR�IRXU�TXDUWHUV���7KH�505�DOVR�GRHV�QRW�VXIIHU�IURP
WKH�VHDVRQDOLW\�RI�WKH�13,��DQG�WKH�505�H[KLELWV�VOLJKWO\�JUHDWHU
TXDUWHUO\� YRODWLOLW\� GXH� WR� WKH� HOLPLQDWLRQ� RI� WKH� SDUWLDO
DGMXVWPHQW� LQ� WKH� 13,�� � 7KH� 505� DSSHDUV� WR� SLFN� XS� VRPH� UHDO
PRYHPHQWV�LQ�WKH�SURSHUW\�PDUNHWV�WKDW�WKH�13,�PLVVHG��H�J���WKH
�����UHFHVVLRQ��

7KH�505�SURFHGXUH�DOVR�DOORZV�WKH�GLUHFW�HVWLPDWLRQ�RI�WKH�DYHUDJH
PDJQLWXGH�RI�WKH�UDQGRP�FRPSRQHQW�RI�LQGLYLGXDO�SURSHUW\�DSSUDLVDO
HUURU� LQ� WKH� 1&5(,)� GDWDEDVH�� � :H� HVWLPDWH� WKLV� LQGLYLGXDO
SURSHUW\�DSSUDLVDO�VWDQGDUG�HUURU�DW�EHWZHHQ�����DQG������RI�WKH
SURSHUW\�YDOXH��PRVW�OLNHO\�DURXQG����SHUFHQW�
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���,QWURGXFWLRQ

7KH�GHFOLQH�LQ�UHWXUQV�WR�FRPPHUFLDO�UHDO�HVWDWH�LQ�WKH�HDUO\

����
V�KDG�D�SURIRXQG�HIIHFW�RQ�WKH�PHWKRGV�DQG�PDJQLWXGH�RI�UHDO

HVWDWH�LQYHVWPHQW�LQ�WKH�8QLWHG�6WDWHV��0XFK�RI�WKH�JURZWK�LQ

5(,76�DQG�WKH�UHVWUXFWXULQJ�RI�PDMRU�SURSHUW\�SRUWIROLRV�FDQ�EH

WUDFHG�WR�WKLV�UHFHQW�JOREDO�UHDO�HVWDWH�FULVLV���,Q�WKLV�SDSHU�

ZH�H[DPLQH�WKH�FUDVK�DQG�VXEVHTXHQW�UHFRYHU\�WKURXJK�DQ�DQDO\VLV

RI�WKH�SHUIRUPDQFH�RI�WKH�LQGLYLGXDO�SURSHUWLHV�WKDW�FRPSULVH�WKH

PRVW�ZLGHO\�XVHG�EHQFKPDUN�RI�SURSHUW\�OHYHO�FRPPHUFLDO�UHDO

HVWDWH�LQYHVWPHQW�SHUIRUPDQFH�LQ�WKH�8QLWHG�6WDWHV��WKH�DSSUDLVDO�

EDVHG�1&5(,)�3URSHUW\�,QGH[��13,��

7KH�13,�LV�SURGXFHG�TXDUWHUO\�E\�WKH�1DWLRQDO�&RXQFLO�RI�5HDO

(VWDWH�,QYHVWPHQW�)LGXFLDULHV��1&5(,)���,W�UHSRUWV�TXDUWHUO\�WRWDO

UHWXUQV��LQFOXGLQJ�ERWK�FDSLWDO�DQG�LQFRPH�FRPSRQHQWV��WR�HQDEOH

WLPH�ZHLJKWHG�DYHUDJH�UHWXUQV�WR�EH�FRPSXWHG�IRU�WKH�1&5(,)

SRSXODWLRQ�RI�UHDO�HVWDWH�DVVHWV���)RU�UHDVRQV�RI�ILGXFLDU\

UHVSRQVLELOLW\��LQIRUPDWLRQ�DERXW�WKH�LQGLYLGXDO�SURSHUWLHV�WKDW

FRPSULVH�WKH�LQGH[�LV�QRW�PDGH�SXEOLF�DQG�KHQFH��XS�XQWLO�QRZ�

DOWHUQDWH�PHWKRGV�RI�LQGH[�FRQVWUXFWLRQ�FRXOG�QRW�EH�DSSOLHG�WR

WHVW�WKH�DFFXUDF\�RI�WKH�LQGH[��

6XFK�D�WHVW�LV�SRWHQWLDOO\�LPSRUWDQW���$OWKRXJK�ZLGHO\�XVHG
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DQG�FLWHG��WKHUH�DUH�FHUWDLQ�HFRQRPHWULF�LVVXHV�WKDW�DUH�NQRZQ�WR

LQGXFH�XQGHVLUDEOH�WLPH�VHULHV�FKDUDFWHULVWLFV�LQ�WKH�13,��7KH�13,

LV�FRPSLOHG�HDFK�TXDUWHU��HVVHQWLDOO\��E\�WRWDOOLQJ�XS�WKH�YDOXHV

DQG�FDVK�IORZV�UHSRUWHG�IRU�WKH�FXUUHQW�TXDUWHU�IRU�DOO�SURSHUWLHV

LQ�WKH�GDWDEDVH�DQG�FRPSDULQJ�WKLV�WRWDO�ZLWK�WKH�SUHYLRXV�TXDUWHU

WRWDO�RI�YDOXHV�UHSRUWHG�IRU�WKH�VDPH�SURSHUWLHV���$�YDOXH�LV

UHSRUWHG�WR�1&5(,)�IRU�HYHU\�SURSHUW\��HYHU\�TXDUWHU���+RZHYHU�

PRVW�SURSHUWLHV�LQ�WKH�GDWDEDVH�DUH�QRW�LQ�IDFW�UH�DSSUDLVHG�LQ

PRVW�TXDUWHUV���7KH�W\SLFDO�SURSHUW\�LV�VXEMHFWHG�WR�D�VHULRXV

UHDSSUDLVDO�RQO\�DERXW�RQFH�SHU�\HDU��ZLWK�VXFK�UHDSSUDLVDOV

VWDJJHUHG�WKURXJKRXW�WKH�\HDU�DFURVV�GLIIHUHQW�SURSHUWLHV���7KXV�

HDFK�TXDUWHU�PRVW�RI�WKH�LQGLYLGXDO�SURSHUW\�YDOXHV�UHSRUWHG�LQWR

WKH�1&5(,)�GDWDEDVH�IURP�ZKLFK�WKH�13,�UHWXUQ�LV�FDOFXODWHG�DUH�LQ

IDFW��VWDOH��YDOXDWLRQV��DSSUDLVHG�DV�RI�RQH�RU�PRUH�TXDUWHUV

SUHYLRXVO\���0RUH�SURSHUWLHV�LQ�WKH�GDWDEDVH�DUH�UHDSSUDLVHG�LQ

WKH�IRXUWK�FDOHQGDU�TXDUWHU�WKDQ�LQ�DQ\�RWKHU�TXDUWHU�

7KHVH�FKDUDFWHULVWLFV�RI�WKH�1&5(,)�GDWDEDVH�FDXVH�YDULRXV

VWDWLVWLFDO�SUREOHPV��LQFOXGLQJ���L��6PRRWKLQJ�DQG�ODJJLQJ�GXH�WR

WKH�SDUWLDO�DGMXVWPHQW�LQ�WKH�LQGH[�FDXVHG�E\�WKH�VWDOH

YDOXDWLRQV��DQG��LL��$UWLILFLDO�VHDVRQDOLW\�LQ�WKH�LQGH[�UHWXUQV

GXH�WR�WKH�EXQFKLQJ�RI�WKH�UHDSSUDLVDOV�LQ�WKH�IRXUWK�FDOHQGDU

TXDUWHU���)RU�WKLV�UHDVRQ�WKH�13,�LV�QRW�D�WUXH�TXDUWHUO\�LQGH[�

EXW�UDWKHU�VRPHWKLQJ�PRUH�OLNH�DQ�DQQXDO�LQGH[�SDUWLDOO\�XSGDWHG

�����������������������������������������������������������������
��7KH�GDWD�XVHG�LQ�WKH�SUHVHQW�VWXG\�ZDV�SURYLGHG�WR�WKH�DXWKRUV�RQ�D�PDVNHG
DQG�FRQILGHQWLDO�EDVLV�
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HDFK�TXDUWHU��PRUH�XS�WR�GDWH�LQ�WKH�IRXUWK�TXDUWHU�WKDQ�DW�RWKHU

WLPHV�

)URP�D�VWDWLVWLFDO�SHUVSHFWLYH��LW�FDQ�EH�VKRZQ�WKDW�WKH

VLPSOH�DYHUDJLQJ�DFURVV�XSGDWHG�DQG�VWDOH�YDOXDWLRQV��DV�GRQH�LQ

WKH�13,��LV�QRW�WKH�PRVW�HIILFLHQW�ZD\�WR�XVH�WKH�DYDLODEOH�GDWD�

7KH�HIILFLHQW�ZD\�WR�HVWLPDWH�WKH�WUXH�TXDUWHUO\�DSSUDLVDO�EDVHG

UHWXUQ�WR�WKH�XQGHUO\LQJ�SRSXODWLRQ�RI�SURSHUWLHV�FRQWDLQHG�LQ�WKH

1&5(,)�GDWDEDVH�LV�WR�HPSOR\�ZKDW�LV�FDOOHG�D��UHSHDWHG�PHDVXUHV

UHJUHVVLRQ���505��

,Q�RUGHU�WR�H[SORUH�WKH�PDJQLWXGH�DQG�GXUDWLRQ�RI�WKH�FUDVK�

DV�ZHOO�DV�WKH�FRQVHTXHQW�UHFRYHU\�RYHU�WKH�ODWH�����
V��ZH

GHYHORS�DQ�H[WHQVLRQ�RI�WKH�505�WR�FRQVWUXFW�DQ�LQGH[�EDVHG�XSRQ

TXDUWHUO\�SHUIRUPDQFH�RI�LQGLYLGXDO�SURSHUWLHV�WKDW�PDNH�XS�WKH

LQGH[��ZKLFK�ZH�ODEHO�WKH�³505�LQGH[´���2XU�DSSURDFK�DOORZV�WKH

HIILFLHQW�XVH�RI�DOO�RI�WKH�FXUUHQW�DSSUDLVDO�LQIRUPDWLRQ�LQ�WKH

GDWDEDVH��DV�ZHOO�DV�WKH�LQFRUSRUDWLRQ�RI�SURSHUW\�VSHFLILF

LQWHUPHGLDWH�FDVK�IORZ�GDWD�IURP�SURSHUW\�RSHUDWLRQV��SDUWLDO

VDOHV��DQG�FDSLWDO�H[SHQGLWXUHV���7KHVH�UHILQHPHQWV�SURYLGH�D

VOLJKWO\�PRUH�YDULDEOH�SLFWXUH�RI�SURSHUW\�UHWXUQV�RYHU�WKH�ODVW

WZHQW\�\HDUV�WKDQ�ZKDW�DSSHDUV�LQ�WKH�RIILFLDO�13,���7KH�505�LQGH[

RI�WKH�WRWDO�UHWXUQ�WR�FRPPHUFLDO�SURSHUW\�LQYHVWPHQW�VKRZV�D

GHFOLQH�RI�DV�PXFK�DV�����RYHU�WKH�WKUHH�\HDU�SHULRG�EHJLQQLQJ�DW

WKH�HQG�RI������

,Q�WKH�VHFWLRQ�WKDW�IROORZV��ZH�GHVFULEH�WKH�PHWKRGRORJ\�ZH
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XVH�WR�FUHDWH�D�UHSHDWHG�PHDVXUHV�LQGH[�RI�WKH�WRWDO�UHWXUQ�WR�WKH

1&5(,)�SRSXODWLRQ�RI�SURSHUWLHV���6HFWLRQ���GHVFULEHV�WKH�IHDWXUHV

RI�WKH�GDWDEDVH��VHFWLRQ���UHSRUWV�WKH�UHVXOWV�RI�RXU�DQDO\VLV�

6HFWLRQ���SUHVHQWV�HYLGHQFH�RQ�WKH�PDJQLWXGH�RI�LQGLYLGXDO

SURSHUW\�DSSUDLVDO�³HUURU´�DPRQJ�WKH�1&5(,)�SURSHUWLHV��DQG

VHFWLRQ���FRQFOXGHV�

���0HWKRGRORJ\

7KH�505�ZDV�ILUVW�SURSRVHG�DV�D�SURFHGXUH�IRU�GHYHORSLQJ�UHDO

HVWDWH�UHWXUQ�LQGH[HV�RYHU����\HDUV�DJR�E\�%DLOH\��0XWK�DQG�1RXUVH

���������,PSRUWDQW�DGYDQFHPHQWV�LQ�WKH�WHFKQLTXH�KDYH�EHHQ�PDGH�LQ

WKH�SDVW�GHFDGH�LQ�ZRUN�E\�&DVH�6KLOOHU���������&ODSS�*LDFRWWR

��������*DW]ODII�+DXULQ���������DQG�*RHW]PDQQ���������DPRQJ

RWKHUV���7KLV�PHWKRGRORJ\�KDV�EHHQ�DSSOLHG�ZLGHO\�LQ�ERWK�DFDGHPLF

DQG�LQGXVWU\�VWXGLHV�RI�KRXVLQJ�LQ�WKH�8QLWHG�6WDWHV����+RZHYHU�

WR�GDWH�QR�RQH�KDV�GHYHORSHG�WKH�505�SURFHGXUH�IRU�HVWLPDWLQJ

LQGLFHV�RI�SHULRGLF�WRWDO�UHWXUQV��DV�RSSRVHG�WR�SULFH�FKDQJH�RU

FDSLWDO�UHWXUQV��DQG�WKLV�PHWKRGRORJ\�KDV�QRW�\HW�EHHQ�DSSOLHG�WR

DSSUDLVDO�EDVHG�YDOXDWLRQV�RI�FRPPHUFLDO�SURSHUWLHV��VXFK�DV�WKRVH

LQ�WKH�1&5(,)�GDWDEDVH�

,Q�WKLV�VHFWLRQ�RI�WKH�SDSHU��D�VLPSOH�QXPHULFDO�H[DPSOH�RI

WKH�505�PHWKRGRORJ\�DQG�LWV�UHOHYDQFH�WR�WKH�1&5(,)�,QGH[�ZLOO�EH

SUHVHQWHG�DV�PRWLYDWLRQ�IRU�WKLV�VWXG\�DQG�WR�GHPRQVWUDWH�KRZ�WKH

��������������������
��)RU�H[DPSOH��)10$�DQG�)+/0&�UHJXODUO\�SXEOLVK�D�UHSHDW�VDOHV�EDVHG�LQGH[�RI
86�KRXVLQJ�SULFHV���6HH�*HOWQHU��������IRU�D�JHQHUDO�GLVFXVVLRQ�RI�WKH
DSSOLFDELOLW\�RI�WKH�505�WHFKQLTXH�WR�FRPPHUFLDO�SURSHUW\�DSSUDLVDO�EDVHG
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505�PHWKRGRORJ\�ZRUNV���,Q�WKLV�H[DPSOH�OHW�XV�VXSSRVH�WKDW�LQ�D

FHUWDLQ�SRSXODWLRQ�FRQVLVWLQJ�RI�IRXU�FRPPHUFLDO�SURSHUWLHV�WKH

�WUXH�SHULRGLF�WRWDO�UHWXUQV��GXULQJ�WKH�ILUVW�WKUHH�TXDUWHUV�RI

�����DUH�LQ�IDFW�������������DQG������UHVSHFWLYHO\�LQ�WKH�ILUVW�

VHFRQG��DQG�WKLUG�FDOHQGDU�TXDUWHUV���:H�ZLOO�H[SODLQ�VKRUWO\�PRUH

VSHFLILFDOO\�ZKDW�ZH�PHDQ�ZKHQ�ZH�VD\�WKDW�WKHVH�DUH�WKH��WUXH�

WRWDO�UHWXUQV�LQ�WKLV�SRSXODWLRQ���)RU�QRZ��KRZHYHU��VXSSRVH�WKDW

WKHVH�XQGHUO\LQJ�WUXH�UHWXUQV�DUH�QRW�GLUHFWO\�REVHUYDEOH��EHFDXVH

QRW�HYHU\�SURSHUW\�LQ�WKH�SRSXODWLRQ�LV�H[SOLFLWO\�YDOXHG�HYHU\

TXDUWHU���,Q�SDUWLFXODU��OHW�XV�VXSSRVH�WKDW�ZH�RQO\�KDYH�WKH

YDOXDWLRQ�DQG�LQFRPH�KLVWRU\�GDWD�SUHVHQWHG�LQ�([KLELW���

�������������������������������������
,QVHUW�([KLELW���DERXW�KHUH

�������������������������������������

7KH�PHDQLQJ�RI�([KLELW���FDQ�EH�FODULILHG�E\�EULHIO\

FRQVLGHULQJ�WKH�IRXU�SURSHUW\�KLVWRULHV���7KH�YDOXH�RI�3URSHUW\���

ZDV�REVHUYDEOH�DV�RI�WKH�HQG�RI�WKH�IRXUWK�TXDUWHU�RI������WR�EH

���������DW�WKDW�WLPH��EDVHG�HLWKHU�RQ�D�WUDQVDFWLRQ�SULFH�RU�DQ

DSSUDLVHG�YDOXH����7KLV�SURSHUW\�WKHQ�SURGXFHG���������LQ�QHW

LQFRPH�DW�WKH�HQG�RI�WKH�ILUVW�TXDUWHU�RI�������DQRWKHU�������

LQFRPH�LQ�WKH�VHFRQG�TXDUWHU��DQG�D�IXUWKHU���������LQ�WKH�WKLUG

TXDUWHU���,W�WKHQ�HLWKHU�VROG�RU�ZDV�DSSUDLVHG�DW�D�YDOXH�RI

���������DV�RI�WKH�HQG�RI�WKH�WKLUG�TXDUWHU�RI�������H[�GLYLGHQG�

WKDW�LV��QHW�RI�WKH���������WKLUG�TXDUWHU�LQFRPH���3URSHUW\����ZDV

REVHUYHG�ZLWK�D�YDOXH�RI���������DV�RI�WKH�HQG�RI�������SDLG

�����������������������������������������������������������������
LQGH[HV�
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�������RSHUDWLQJ�LQFRPH�DW�WKH�HQG�RI�WKH�IROORZLQJ�TXDUWHU��DQG

ZDV�YDOXHG�DJDLQ�DW����������H[�GLYLGHQG��DV�RI�WKH�HQG�RI�WKDW

TXDUWHU���3URSHUW\����WKHQ�OHIW�WKH�SRSXODWLRQ���3URSHUW\����ZDV

YDOXHG�DW���������DV�RI�WKH�HQG�RI�������SDLG�RXW��������LQFRPH�DW

WKH�HQG�RI�WKH�ILUVW�TXDUWHU�RI�������DQG�WKHQ�ZDV�VROG�IRU

��������DW�WKH�HQG�RI�WKH�VHFRQG�TXDUWHU��DQG�OHIW�WKH�GDWDEDVH��

EHIRUH�KDYLQJ�SDLG�RXW�DQ\�RSHUDWLQJ�LQFRPH�WKDW�TXDUWHU�

)LQDOO\��3URSHUW\����ZDV�QRW�LQ�WKH�SRSXODWLRQ�XQWLO�WKH�HQG�RI

WKH�ILUVW�TXDUWHU�RI�������ZKHQ�LW�ZDV�REVHUYHG�ZLWK�D�YDOXH�RI

����������,W�VROG�DW�WKH�HQG�RI�WKH�IROORZLQJ�TXDUWHU�IRU��������

ZLWKRXW�\HW�SD\LQJ�RXW�DQ\�RSHUDWLQJ�LQFRPH�WKDW�TXDUWHU�

,W�LV�LPSRUWDQW�WR�UHFRJQL]H�WKDW�WKH�W\SH�RI�LQIRUPDWLRQ�LQ

([KLELW���LV�VLPLODU�WR�WKH�LQIRUPDWLRQ�LQ�WKH�1&5(,)�GDWDEDVH�LQ

WKDW�LW�FRQWDLQV�ERWK�YDOXDWLRQ�DQG�LQWHUPHGLDWH�LQFRPH

LQIRUPDWLRQ�IRU�DOO�WKH�SURSHUWLHV��EXW�WKH�FXUUHQW�YDOXDWLRQV�RI

DOO�WKH�SURSHUWLHV�DUH�QRW�REVHUYDEOH�HYHU\�TXDUWHU�

����'HILQLWLRQ�RI�SHULRGLF�WRWDO�UHWXUQ

/HW�XV�QRZ�FODULI\�ZKDW�ZH�PHDQ�ZKHQ�ZH�VD\�WKDW�WKH��WUXH�

WRWDO�UHWXUQ�LQ�WKLV�SRSXODWLRQ�LV����������DQG����LQ�TXDUWHUV

�����������DQG������UHVSHFWLYHO\���:H�PHDQ�WKDW�WKHVH�SHULRGLF

WRWDO�UHWXUQ�UDWHV�ZLOO�GLVFRXQW�HDFK�VXEVHTXHQW�SURSHUW\

YDOXDWLRQ�DQG�DQ\�LQWHUPHGLDWH�FDVK�IORZV�EDFN�WR�D��SUHVHQW

YDOXH��HTXDO�WR�WKH�SUHFHGLQJ�YDOXDWLRQ�RI�WKDW�SURSHUW\��DV�RI
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WKH�WLPH�RI�WKDW�SUHFHGLQJ�YDOXDWLRQ���7KLV�LV�VHHQ�DV�IROORZV�
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,Q�WKH�FDVH�RI�3URSHUW\����WKH�ILUVW�YDOXDWLRQ�RFFXUV�DW�WKH

HQG�RI������UDWKHU�WKDQ������DV�LQ�WKH�FDVH�RI�WKH�RWKHU�WKUHH

SURSHUWLHV���6R�WKH������WRWDO�UHWXUQ�UDWH�WKDW�DSSOLHG�GXULQJ

�����LV�LUUHOHYDQW�IRU�GLVFRXQWLQJ�3URSHUW\���
V�VXEVHTXHQW�FDVK

IORZ�RI���������WR�LWV�SULRU�YDOXDWLRQ���6LPLODUO\��WKH������WRWDO

UHWXUQ�RI������LV�UHOHYDQW�RQO\�IRU�3URSHUW\�����DV�WKLV�LV�WKH

RQO\�SURSHUW\�ZLWK�REVHUYHG�FDVK�IORZ�RU�YDOXDWLRQ�DIWHU�WKH�HQG

RI�WKH������TXDUWHU�

$OWHUQDWLYHO\��DQG�HTXLYDOHQWO\��RQH�PD\�UHJDUG�WKH�SHULRGLF

WRWDO�UHWXUQ�UDWHV�DV�WKH�UDWHV�ZKLFK�FDQ�EH�XVHG�WR�FRPSRXQG�WKH

ILUVW�YDOXDWLRQ�XS�WR�WKH�YDOXH�RI�WKH�VXEVHTXHQW�YDOXDWLRQ�

UHPRYLQJ�WKH�FRPSRXQGHG�IXWXUH�YDOXH�RI�DQ\�LQWHUPHGLDWH�FDVK

IORZV�WKDW�ZHUH�WDNHQ�RXW�SULRU�WR�WKH�VHFRQG�YDOXDWLRQ���7KLV�LV

VHHQ�EHORZ�IRU�WKH�H[DPSOH�RI�3URSHUW\�����

��������������������
��1RWH�WKDW�WKH�WKLUG�RSHUDWLQJ�FDVK�IORZ�RI���������LV�WDNHQ�RXW�RI�WKH�DVVHW
DW�WKH�HQG�RI�������LQVWDQWDQHRXVO\�SULRU�WR�WKH�VHFRQG�H[�GLYLGHQG�YDOXDWLRQ
RI�WKH�SURSHUW\���7KXV��QR�IRUZDUG�FRPSRXQGLQJ�RI�WKLV�WKLUG�LQFRPH�FDVK�IORZ
LV�UHTXLUHG�WR�H[SUHVV�WKLV���������DPRXQW�LQ�GROODUV�YDOXHG�DV�RI�WKH�VDPH
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%HFDXVH�ZH�DUH�LQFOXGLQJ�LQWHUPHGLDWH�FDVK�IORZV�DV�ZHOO�DV

WHUPLQDO�DVVHW�YDOXHV��WKH�SHULRGLF�UDWHV�RI�UHWXUQ�LQYROYHG�KHUH

DUH�WRWDO�UHWXUQV��QRW�MXVW�FDSLWDO�UHWXUQV�RU�QRW�MXVW�FXUUHQW

FDVK�\LHOGV���)XUWKHUPRUH��DV�WKHVH�VDPH�SHULRGLF�UDWHV�DSSO\

LQGLYLGXDOO\�WR�DOO�WKH�SURSHUWLHV�LQ�WKH�SRSXODWLRQ��LW�VHHPV

DSSDUHQW�WKDW�WKH�UDWHV�RI����������DQG����DFFXUDWHO\�UHIOHFW�WKH

SHULRGLF�WRWDO�UHWXUQV�LQ�WKLV�SRSXODWLRQ�

����1&5(,)�,QGH[�0HWKRGRORJ\

1RZ�OHW�XV�VHH�KRZ�WKH�RIILFLDO�1&5(,)�,QGH[�FRPSXWDWLRQ

SURFHGXUH�ZRXOG�FRQVWUXFW�WKH�13,�UHWXUQV�IURP�WKH�GDWD�DYDLODEOH

LQ�WKLV�H[DPSOH�SRSXODWLRQ���:H�ZLOO�WKHQ�FRPSDUH�WKH�13,

SURFHGXUH�ZLWK�KRZ�WKH�505�SURFHGXUH�ZRXOG�EXLOG�DQ�LQGH[�IURP�WKH

VDPH�GDWD�

,Q�WKH�1&5(,)�GDWDEDVH�SURSHUW\�YDOXHV�DUH�UHSRUWHG�HDFK

TXDUWHU�DW�WKHLU�PRVW�UHFHQW�YDOXDWLRQ��HLWKHU�DSSUDLVDO�RU

WUDQVDFWLRQ���HYHQ�LI�WKDW�PRVW�UHFHQW�YDOXDWLRQ�ZDV�QRW�PDGH

GXULQJ�WKH�FXUUHQW�TXDUWHU���7KHUHIRUH�3URSHUW\����ZRXOG�EH

UHFRUGHG�LQ�WKH�1&5(,)�GDWDEDVH�DV�KDYLQJ�D�YDOXH�RI����������LQ

HDFK�RI�WKH�ILUVW�WZR�TXDUWHUV�RI�������RQO\�PRYLQJ�XS�WR���������

DW�WKH�HQG�RI�WKH�WKLUG�TXDUWHU�RI��������6LPLODUO\��3URSHUW\���

ZRXOG�EH�UHFRUGHG�DW�WKH�HQG�RI�WKH�ILUVW�TXDUWHU�RI������DW

�����������������������������������������������������������������
SRLQW�LQ�WLPH�DV�WKH�VHFRQG�YDOXDWLRQ���������IRU�QR�WLPH�HODSVHV�EHWZHHQ�WKH
UHDOL]DWLRQ�RI�WKHVH�WZR�DPRXQWV�
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����������7KH�LQGH[�UHWXUQV�DUH�WKHQ�FDOFXODWHG�E\�VXPPLQJ�DFURVV

DOO�WKH�SURSHUWLHV�WKDW�DUH�LQ�WKH�GDWDEDVH�DV�RI�ERWK�WKH

EHJLQQLQJ�DQG�HQG�RI�WKH�TXDUWHU�

7KXV��WKH�13,�ZRXOG�FRPSXWH�WKH�WRWDO�UHWXUQ�HDFK�TXDUWHU�DV

IROORZV�
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7KH�13,�SHULRGLF�UHWXUQV�RI���������������DQG�������REYLRXVO\�GR

QRW�HTXDO�WKH�WUXH�SHULRGLF�UHWXUQV�RI���������������DQG��������LQ

WKDW�RUGHU���7KH�UHDVRQ�IRU�WKH�GLIIHUHQFH�LV�WKH�XVH�RI�WKH�VWDOH

YDOXDWLRQV�LQ�WKH�1&5(,)�SURFHGXUH�

����505�,QGH[�0HWKRGRORJ\

1RZ�FRQVLGHU�KRZ�WKH�505�SURFHGXUH�ZRUNV���:H�GHILQH�D

UHJUHVVLRQ�LQ�ZKLFK�HDFK�REVHUYDWLRQ�LQ�WKH�UHJUHVVLRQ�HVWLPDWLRQ

GDWDEDVH�LV�GHILQHG�DV�D�FRQVHFXWLYH�SDLU�RI�UHSHDW�YDOXDWLRQV�RI

WKH�VDPH�SURSHUW\��WRJHWKHU�ZLWK�WKH�LQWHUPHGLDWH�FDVK�IORZV

EHWZHHQ�WKRVH�WZR�YDOXDWLRQV����7KH�YDOXDWLRQV�QHHG�QRW�RFFXU�LQ

WHPSRUDOO\�DGMDFHQW�FDOHQGDU�TXDUWHUV��RU�LQGHHG�LQ�DQ\�UHJXODU

IUHTXHQF\�DW�DOO����:H�VLPSO\�UHTXLUH�WKDW�WKHUH�EH�DW�OHDVW�RQH

��������������������
��)RU�H[DPSOH��D�SURSHUW\�YDOXHG�LQ�������������DQG������ZRXOG�FRUUHVSRQG�WR
WZR�REVHUYDWLRQV�LQ�WKH�GDWDEDVH��RQH�VSDQQLQJ������������DQG�WKH�RWKHU
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SURSHUW\�LQ�WKH�GDWDEDVH�YDOXHG�LQ�HYHU\�TXDUWHU��QRW�QHFHVVDULO\

WKH�VDPH�SURSHUW\���DQG�WKDW�WKHUH�EH�DW�OHDVW�DV�PDQ\

REVHUYDWLRQV�DV�WKHUH�DUH�FDOHQGDU�WLPH�SHULRGV�IRU�ZKLFK�ZH�DUH

WU\LQJ�WR�HVWLPDWH�WKH�SHULRGLF�UHWXUQV����,Q�WKH�DERYH�QXPHULFDO

H[DPSOH��WKH�505�UHJUHVVLRQ�ZRXOG�EH�VSHFLILHG�DV�IROORZV�

LLLLL
'''9 εβββ +++=

��������������������������������

���
7KH�YDULDEOHV�LQ�WKLV�VSHFLILFDWLRQ�DUH�GHILQHG�DV�IROORZV�

9
L�����

�LV�WKH�GHSHQGHQW�YDULDEOH��D�GXPP\�YDULDEOH�ZKRVH�YDOXH

IRU�HDFK�REVHUYDWLRQ��L��LV�]HUR�XQOHVV�WKH�ILUVW�YDOXDWLRQ�RI

REVHUYDWLRQ��L��WDNHV�SODFH�LQ�WKH�EDVH�SHULRG��LQ�RXU�H[DPSOH�WKH

EDVH�SHULRG�LV�W �������XQGHU�ZKLFK�FDVH�WKLV�YDULDEOH�KDV�D�YDOXH

HTXDO�WR�WKDW�ILUVW�YDOXDWLRQ�

'
L�W

��IRU�W ������������DQG������LQ�RXU�H[DPSOH��LV�D�GXPP\

YDULDEOH�FRUUHVSRQGLQJ�WR�FDOHQGDU�TXDUWHU��W����7KHUH�LV�RQH

GXPP\�YDULDEOH�IRU�HDFK�FDOHQGDU�TXDUWHU�DIWHU�WKH�EDVH�SHULRG

�HDFK�SHULRG�IRU�ZKLFK�D�SHULRGLF�UHWXUQ�ZLOO�EH�HVWLPDWHG����)RU

HDFK�REVHUYDWLRQ��L��WKLV�YDULDEOH�KDV�D�YDOXH�RI�]HUR�LI�W�LV

HLWKHU�EHIRUH�WKH�ILUVW�YDOXDWLRQ�RU�DIWHU�WKH�VHFRQG�YDOXDWLRQ�RI

WKDW�REVHUYDWLRQ���2WKHUZLVH�WKLV�GXPP\�YDULDEOH�WDNHV�RQ�D�YDOXH

HTXDO�WR�WKH�QHW�FDVK�IORZ�RI�WKH�SURSHUW\�LQ�SHULRG�W��GHILQHG

DFFRUGLQJ�WR�WKH�IROORZLQJ�FRQYHQWLRQ���7KH�ILUVW�YDOXDWLRQ�RI�WKH

SURSHUW\�LV�D�QHJDWLYH�DPRXQW��OLNH�DQ�LQYHVWPHQW����7KH�VHFRQG

�����������������������������������������������������������������
VSDQQLQJ�����������
��1RWH�WKDW�LQ�WKH�1&5(,)�GDWDEDVH�WKHUH�ZLOO�EH�PDQ\�PRUH�UHSHDW�YDOXDWLRQ
REVHUYDWLRQV�WKDQ�WKHUH�DUH�SURSHUWLHV��EHFDXVH�HDFK�SURSHUW\�LV�QRUPDOO\
VHULRXVO\�UHDSSUDLVHG�DW�OHDVW�VHYHUDO�WLPHV�GXULQJ�LWV�VWD\�LQ�WKH�GDWDEDVH�
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YDOXDWLRQ�LV�SRVLWLYH��OLNH�D��UHYHUVLRQ��RU�UHVDOH�RI�WKH�DVVHW��

7KH�LQWHUPHGLDWH�FDVK�IORZV�DUH�QHJDWLYH�LI�SDLG�LQ�IURP�WKH

LQYHVWRU�WR�WKH�SURSHUW\�DQG�SRVLWLYH�LI�SDLG�RXW�IURP�WKH

SURSHUW\�WR�WKH�LQYHVWRU���1RWH�WKDW�WKLV�FRQYHQWLRQ�RI�FDVK�IORZ

VLJQLQJ�LV�WKH�VDPH�DV�ZKDW�LV�QRUPDOO\�XVHG�WR�FDOFXODWH�DQ

LQWHUQDO�UDWH�RI�UHWXUQ��,55��IRU�WKH�SURSHUW\�IRU�WKH�SHULRG

HQFRPSDVVLQJ�WKH�WZR�YDOXDWLRQV���1RWH�DOVR�WKDW�WKHUH�LV�QR

FRQVWDQW�RU�LQWHUFHSW�WHUP�LQ�WKH�DERYH�UHJUHVVLRQ�VSHFLILFDWLRQ�

b
W

�LV�WKH�UHJUHVVLRQ�SDUDPHWHU�RU�FRHIILFLHQW�RQ�'
W
��WR�EH

HVWLPDWHG�E\�WKH�UHJUHVVLRQ�SURFHGXUH���7KH�SDUDPHWHU�β
W
�HTXDOV

WKH�LQYHUVH�RI�WKH�DFFXPXODWHG�OHYHO�RI�WKH�WRWDO�UHWXUQ�LQGH[�IRU

WKH�SRSXODWLRQ�DV�RI�SHULRG��W���OLNH�WKH�LQYHUVH�RI�WKH�SHULRG�W

OHYHO�RI�D��PRXQWDLQ�FKDUW��RI�FRPSRXQGHG�WRWDO�UHWXUQV�IRU�WKH

SRSXODWLRQ�RI�SURSHUWLHV�LQ�WKH�GDWDEDVH����7KLV�LQWHUSUHWDWLRQ�RI

WKH�PHDQLQJ�RI�WKH�β�SDUDPHWHUV�FDQ�EH�XQGHUVWRRG�E\�FRPSDULQJ

HTXDWLRQV�����DQG�������,Q�VXFK�FRPSDULVRQ�QRWH�WKDW�β
W

FRUUHVSRQGV�WR�WKH��GLVFRXQW�IDFWRU��E\�ZKLFK�HDFK�REVHUYDWLRQ
V

IXWXUH�FDVK�IORZV�DUH�PXOWLSOLHG�WR�GLVFRXQW�WKHP�EDFN�WR��SUHVHQW

YDOXH��DV�RI�WKH�EDVH�SHULRG��W �����LQ�WKLV�FDVH���

e
L

�LV�WKH�UHJUHVVLRQ�HUURU�WHUP�IRU�REVHUYDWLRQ��L����6XFK

HUURU�ZLOO�H[LVW�LI�WKHUH�LV��QRLVH��LQ�WKH�SURSHUW\�YDOXDWLRQV�

��������������������
��1RWH�WKDW�WKH���������RQ�WKH�/+6�RI�HTXDWLRQ���G��LV�QRW�DW�EDVH�SHULRG
�������YDOXH���7R�JHW���G��LQ�EDVH�SHULRG�YDOXHV��PXOWLSO\�ERWK�VLGHV�RI�WKH
HTXDWLRQ�E\������������7R�JHW�LW�LQ�WKH�IRUP�RI�HTXDWLRQ������WKHQ�VXEWUDFW�WKH
/+6�IURP�ERWK�VLGHV��WR�JHW�]HUR�RQ�WKH�/+6�DQG�WKH�ILUVW�YDOXDWLRQ�ZLWK�D
QHJDWLYH�VLJQ�RQ�WKH�5+6�
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0RUH�VSHFLILFDOO\��WKH�HUURU�WHUP�ZLOO�HTXDO�WKH�QRLVH�LQ�WKH

VHFRQG�YDOXDWLRQ�PLQXV�WKH�QRLVH�LQ�WKH�ILUVW�YDOXDWLRQ��PHDVXUHG

LQ�GROODUV�GLVFRXQWHG�EDFN�WR��SUHVHQW�YDOXH��DV�RI�WKH�EDVH

SHULRG��H�J���LQ�GROODUV�RI������LQ�WKH�SUHVHQW�H[DPSOH����7KH

H[LVWHQFH�RI�YDOXDWLRQ��QRLVH��PD\�EH�GXH�HLWKHU�WR�REVHUYDWLRQDO

HUURU��VXFK�DV�UDQGRP�DSSUDLVDO�HUURU��RU�WR�WKH�SUHVHQFH�RI

LGLRV\QFUDWLF�UHWXUQV�ZKLFK�FDXVH�LQGLYLGXDO�SURSHUW\�UHWXUQV�WR

GLIIHU�IURP�WKH�SRSXODWLRQ�DYHUDJH�UHWXUQ�

,Q�RXU�VLPSOH�QXPHULFDO�H[DPSOH�WKHUH�DUH�IRXU�UHSHDW�

YDOXDWLRQ�REVHUYDWLRQV��RQH�FRUUHVSRQGLQJ�WR�HDFK�SURSHUW\���7KH

505�UHSUHVHQWHG�LQ�HTXDWLRQ�����ZRXOG�WKXV�EH�UHSUHVHQWHG�E\�WKH

IROORZLQJ�V\VWHP�RI�IRXU�OLQHDU�HTXDWLRQV��ZKHUH��X
L
��LV�GHILQHG

DV�WKH�UHVLGXDO�LQ�HDFK�REVHUYDWLRQ��UHIOHFWLQJ�WKH�UHJUHVVLRQ

�HUURU��WHUP�MXVW�GHVFULEHG��
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7KH�UHJUHVVLRQ�HVWLPDWLRQ�PXVW�VROYH�WKLV�V\VWHP

VLPXOWDQHRXVO\���1RWH�WKDW�LI�ZH�LJQRUH�WKH�UHVLGXDO�WHUPV�WKHUH

DUH�WKUHH�XQNQRZQV�LQ�WKLV�V\VWHP��QDPHO\�WKH�WKUHH�SDUDPHWHUV�WR

EH�HVWLPDWHG��β
����

��β
����

��β
����

���$V�WKHUH�DUH�PRUH�WKDQ�WKUHH

HTXDWLRQV��WKHUH�PD\�QRW�H[LVW�D�VLQJOH�VROXWLRQ�WKDW�VROYHV�DOO

IRXU�HTXDWLRQV��LI�WKH�HTXDWLRQV�DUH�QRW�FRQVLVWHQW���+RZHYHU��ZH
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FDQ�DOZD\V�ILQG�D�VROXWLRQ�IRU�WKH�SDUDPHWHU�YDOXHV�WKDW�PLQLPL]HV

WKH�VXP�RI�WKH�VTXDUHG�UHVLGXDOV��WKDW�LV��ZKLFK�PLQLPL]HV�WKH

VXP��X
�

��X
�

��X
�

��X
�

����6XFK�D�VROXWLRQ�ZRXOG�FRUUHVSRQG�WR�2/6

HVWLPDWLRQ�RI�WKH�UHJUHVVLRQ���,Q�WKLV�QXPHULFDO�H[DPSOH��LW�LV

HDV\�WR�VHH�ZKDW�WKH�VROXWLRQ�LV��EHFDXVH�LQ�IDFW�WKH�IRXU

HTXDWLRQV�DUH�FRQVLVWHQW���%\�FRPSDULVRQ�WR�HTXDWLRQV���D�G��ZH

FDQ�VHH�WKDW�WKH�IROORZLQJ�VROXWLRQ�ZLOO�FDXVH�WKH�VXP�RI�VTXDUHG

HUURUV�WR�HTXDO�H[DFWO\�]HUR��ZKLFK�LV�FHUWDLQO\�WKH�PLQLPXP

SRVVLEOH�VXP�RI�VTXDUHV�
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$V�DQ�H[DPSOH��VXEVWLWXWH�WKLV�VROXWLRQ�LQWR�WKH�IRXUWK

HTXDWLRQ�LQ�WKH�UHJUHVVLRQ�HVWLPDWLRQ�V\VWHP��WKH�HTXDWLRQ

FRUUHVSRQGLQJ�WR�REVHUYDWLRQ�L ��DQG�SURSHUW\����LQ�WKH

SRSXODWLRQ����$�OLWWOH�DOJHEUDLF�PDQLSXODWLRQ�WKHQ�SURGXFHV�WKH

SUHVHQW�YDOXH�HTXDWLRQ�IRU�3URSHUW\����LQ�HTXDWLRQ���G���DV

IROORZV���)URP�����DQG�����ZH�KDYH�
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:LWK�X
�
 ���WKLV�LV�WKH�VDPH�DV�
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ZKLFK�LV�WKH�VDPH�DV�HTXDWLRQ���G��

7KXV��ZH�VHH�KRZ�WKH�505�SURFHGXUH�\LHOGV�DQ�HVWLPDWH�RI�WKH
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WRWDO�UHWXUQV���6WDUWLQJ�IURP�WKH�REVHUYDEOH�GDWD�FRQVLVWLQJ�RI

LQIUHTXHQW�DQG�LUUHJXODU�UHSHDW�YDOXDWLRQV�RI�WKH�SURSHUWLHV�DQG

FRPSOHWH�LQIRUPDWLRQ�RQ�WKHLU�LQWHUPHGLDWH�FDVK�IORZV��FDVK�IORZV

RFFXUULQJ�EHWZHHQ�WKH�WZR�YDOXDWLRQV���WKH�505�HVWLPDWLRQ�UHFRYHUV

HVWLPDWHV�RI�WKH�SHULRGLF�WRWDO�UHWXUQV���1RWH�WKDW�WKH�HVWLPDWHG

SDUDPHWHUV�RQ�WKH�WLPH�GXPP\�YDULDEOHV�RQ�WKH�ULJKW�KDQG�VLGH�RI

WKH�UHJUHVVLRQ�DUH�HVWLPDWHV�RI�WKH�LQYHUVH�RI�WKH�DFFXPXODWHG

YDOXH�OHYHOV�RI�WKH�WRWDO�UHWXUQ�LQGH[���7KHUHIRUH��WKH�JHQHUDO

IRUPXOD�IRU�GHULYLQJ�IURP�WKH�505�DQ�HVWLPDWH�RI�WKH�WRWDO�UHWXUQ

LQ�HDFK�SHULRG��W��LV�

�
Ö

Ö
Ö � −= −

W

W

W
U

β
β

���
ZKHUH�

W
UÖ �LV�WKH�HVWLPDWHG�SHULRGLF�WRWDO�UHWXUQ�IRU�SHULRG��W��

7KH�OHYHO�RI�WKH�LQGH[�LQ�WKH�EDVH�SHULRG��β
�
��LQ�WKH�FDVH�RI�RXU

H[DPSOH��β
����

��LV�DOZD\V�XQLW\��E\�FRQVWUXFWLRQ���7KXV��WKH

VSHFLILF�UHWXUQ�HVWLPDWHV�LQ�WKH�FDVH�RI�RXU�WKUHH�TXDUWHU��IRXU�

REVHUYDWLRQ�QXPHULFDO�H[DPSOH�DUH�
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7KHVH��RI�FRXUVH��DUH�WKH�H[DFW�WUXH�SHULRGLF�WRWDO�UHWXUQV�IRU

RXU�H[DPSOH�SRSXODWLRQ�RI�SURSHUWLHV���8VLQJ�WKH�VDPH�GDWD�DV�WKDW



��

*HOWQHU�*RHW]PDQQ�SDJH���

DYDLODEOH�WR�WKH�1&5(,)�,QGH[�SURFHGXUH��WKH�505�JLYHV�WKH�H[DFW

WUXH�UHWXUQV�LQ�WKLV�H[DPSOH�ZKHUHDV�WKH�13,�SURFHGXUH�JDYH

VHULRXVO\�IDXOW\�UHWXUQV��DV�ZH�VDZ�SUHYLRXVO\�

7KH�UHDVRQ�ZK\�WKH�505�REWDLQHG�H[DFW�WUXH�UHWXUQV�LQ�WKLV

H[DPSOH�LV�WKDW�WKHUH�ZDV�QR�QRLVH�LQ�WKLV�FDVH���7KDW�LV��DOO�WKH

REVHUYHG�YDOXDWLRQV�RI�HYHU\�SURSHUW\�ZHUH�H[DFWO\�FRQVLVWHQW�ZLWK

WKH�WUXH�XQGHUO\LQJ�SRSXODWLRQ�UHWXUQV���7KLV�LV�ZK\�WKH�IRXU

HTXDWLRQV�LQ�WKH�HVWLPDWLRQ�V\VWHP�ZHUH�FRQVLVWHQW�DQG�WKH

UHJUHVVLRQ�UHVLGXDOV�ZHUH�DOO�]HUR���2I�FRXUVH��WKLV�ZLOO�QRW

JHQHUDOO\�EH�WKH�FDVH�LQ�WKH�UHDO�ZRUOG����$V�QRWHG��QRLVH�ZLOO

GHULYH�ERWK�IURP�LGLRV\QFUDWLF��EXW�WUXH��UHWXUQ�FRPSRQHQWV�LQ

LQGLYLGXDO�SURSHUWLHV��DV�ZHOO�DV�IURP�UDQGRP��HUURUV��LQ�WKH

DSSUDLVDOV�RU�REVHUYHG�WUDQVDFWLRQ�YDOXHV����+RZHYHU��LQ�WKH�UHDO

ZRUOG�WKHUH�ZLOO�W\SLFDOO\�EH�PDQ\�PRUH�GHJUHHV�RI�IUHHGRP�LQ�WKH

UHJUHVVLRQ�HVWLPDWLRQ�WKDQ�ZHUH�SUHVHQW�LQ�WKLV�H[DPSOH���+HUH

WKHUH�ZDV�RQO\�RQH�PRUH�REVHUYDWLRQ�WKDQ�WKH�QXPEHU�RI�SHULRGV�RI

WLPH�IRU�ZKLFK�ZH�ZLVKHG�WR�HVWLPDWH�UHWXUQV��IRXU�UHSHDW�

YDOXDWLRQ�REVHUYDWLRQV�DQG�WKUHH�TXDUWHUO\�UHWXUQV�WR�HVWLPDWH��

,Q�WKH�1&5(,)�,QGH[�WKHUH�ZLOO�EH�WKRXVDQGV�PRUH�UHSHDW�YDOXDWLRQ

REVHUYDWLRQV�WKDQ�WKHUH�DUH�TXDUWHUV�RI�FDOHQGDU�WLPH�LQ�WKH

LQGH[���$V�D�UHVXOW��LW�VKRXOG�EH�SRVVLEOH�IRU�WKH�DSSUDLVDO�EDVHG

SHULRGLF�WRWDO�UHWXUQV�WR�WKH�1&5(,)�SRSXODWLRQ�RI�SURSHUWLHV�WR

EH�HVWLPDWHG�TXLWH�DFFXUDWHO\��HYHQ�LI�WKHUH�DUH�VXEVWDQWLDO

DPRXQWV�RI�QRLVH�SUHVHQW�DW�WKH�OHYHO�RI�WKH�LQGLYLGXDO�SURSHUW\
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YDOXDWLRQV��

,Q�DQ\�FDVH��WKH�XVXDO�WKHRUHPV�RI�VWDWLVWLFV�WHOO�XV�WKDW

WKH�505�SURFHGXUH�ZLOO�LQGHHG�EH�WKH��EHVW��ZD\�WR�HVWLPDWH�WKH

UHWXUQ�LQGH[�ZKHQ�QRW�DOO�SURSHUWLHV�DUH�UHYDOXHG�HYHU\�SHULRG��DW

OHDVW�DFFRUGLQJ�WR�WKH�FODVVLFDO�VWDWLVWLFDO�FULWHULD�IRU�MXGJLQJ

�EHVW��HVWLPDWLRQ�SURFHGXUHV���)RU�H[DPSOH��LI�WKH�HUURU�WHUPV�LQ

WKH�505�UHJUHVVLRQ��WKH�ε
L
�LQ�HTXDWLRQ������DUH�LGHQWLFDOO\�DQG

LQGHSHQGHQWO\�GLVWULEXWHG��DQG�LI�WKHUH�LV�QR�UDQGRP�HUURU�LQ�WKH

REVHUYHG�DSSUDLVDO�YDOXDWLRQV��WKHQ�WKH�FODVVLFDO�2/6�HVWLPDWLRQ

SURFHGXUH�SURGXFHV�HVWLPDWHV�ZKLFK�DUH�ERWK��HIILFLHQW��DQG

�XQELDVHG��LQ�D�VWDWLVWLFDO�VHQVH���7KLV�PHDQV�WKH�505�ZRXOG�JLYH�

LQ�SULQFLSOH��WKH�PRVW�SUHFLVH�HVWLPDWHV�RQH�FRXOG�SRVVLEO\�JHW

IRU�WKH�LQGH[�UHWXUQV��ZKHUH�WKH�LQGH[�LV�GHILQHG�EDVHG�RQ�WKH

DSSUDLVHG�YDOXHV�RI�WKH�1&5(,)�SRSXODWLRQ�RI�SURSHUWLHV�

��������������������
��7KH�UHJUHVVLRQ�VSHFLILFDWLRQ�GHVFULEHG�DERYH�HVWLPDWHV�DQ�LQGH[�WKDW�LV��OLNH
WKH�RIILFLDO�13,��GHILQHG�E\�WKH�YDOXH�ZHLJKWHG��DULWKPHWLF�DYHUDJH�UHWXUQV
DFURVV�WKH�SURSHUWLHV�ZLWKLQ�WKH�GDWDEDVH�HDFK�SHULRG���1RWH�WKDW��E\
GHILQLWLRQ��DV�IDU�DV�WKH�FRQVWUXFWLRQ�RI�WKH�1&5(,)�,QGH[�LV�FRQFHUQHG���WKH
UHOHYDQW�VWDWLVWLFDO��SRSXODWLRQ��RI�SURSHUWLHV�FRQVLVWV�RI�DOO��DQG�RQO\��WKH
SURSHUWLHV�LQ�WKH�1&5(,)�GDWDEDVH�
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$Q�LPSRUWDQW�SUREOHP�WR�UHFRJQL]H��KRZHYHU��LV�WKDW�WKH

DSSUDLVHG�YDOXHV�WKDW�DSSHDU�LQ�WKH�WLPH�GXPP\�YDULDEOHV�RQ�WKH

ULJKW�KDQG�VLGH�RI�����LQ�UHDOLW\�ZLOO�FRQWDLQ�UDQGRP�DSSUDLVDO

HUURU��QRW�MXVW�LGLRV\QFUDWLF�UHWXUQ�QRLVH����7KLV�LV�NQRZQ�DV�DQ

�HUURUV�LQ�YDULDEOHV��SUREOHP��DQG�LW�ZLOO�FDXVH�VLPSOH�2/6

HVWLPDWLRQ�WR�EH�ELDVHG��WKH� βÖ �HVWLPDWHV�ZRXOG�EH�ELDVHG�EHORZ

WKH�WUXH�β�YDOXHV��FDXVLQJ�HVWLPDWHG�LQGH[�UHWXUQV�WR�EH�ELDVHG

XSZDUG����7KH�VROXWLRQ�WR�WKLV�SUREOHP�LV�WR�XVH�DQ��LQVWUXPHQWDO

YDULDEOHV���,9��HVWLPDWLRQ�SURFHGXUH��DV�GHVFULEHG�E\�6KLOOHU

���������:LWK�VXFK�DQ�,9�HVWLPDWLRQ�SURFHGXUH�DSSOLHG�WR�WKH�DERYH

UHJUHVVLRQ�VSHFLILFDWLRQ��WKH�505�,QGH[�VKRXOG�EH�PRUH�DFFXUDWH

WKDQ�WKH�RIILFLDO�13,�DV�D�PHDVXUH�RI�WKH�WUXH�SHULRGLF�WRWDO

UHWXUQV�WR�WKH�SRSXODWLRQ�RI�SURSHUWLHV�UHSUHVHQWHG�E\�WKH�1&5(,)

GDWDEDVH��

���7KH�1&5(,)�3URSHUW\�'DWDEDVH

7KH�GDWDEDVH�XVHG�IRU�WKH�SUHVHQW�VWXG\�LV�WKH�HQWLUH�1&5(,)

GDWDEDVH�IURP�LQFHSWLRQ�WKURXJK�WKH�VHFRQG�TXDUWHU�RI�������

$OWKRXJK�1&5(,)�ZDV�IRXQGHG�LQ�������WKH�SURSHUW\�GDWDEDVH�DQG

��������������������
��2WKHU�FDYHDWV�KDYH�WR�GR�ZLWK�SRVVLEOH�VDPSOH�VHOHFWLRQ�ELDV�DQG
KHWHURVNHGDVWLFLW\�EHFDXVH�VRPH�SURSHUWLHV�DUH�UHDSSUDLVHG�PRUH�IUHTXHQWO\�WKDQ
RWKHUV��DV�ZHOO�DV�SRVVLEOH�DXWRFRUUHODWLRQ�LQ�WKH�UHVLGXDOV�GXH�WR�PXOWLSOH
UHSHDW�DSSUDLVDOV�RI�WKH�VDPH�SURSHUW\��+RZHYHU��LQ�SUDFWLFH�WKHVH�SUREOHPV�DUH
OLNHO\�WR�EH�PLQRU�LQ�WKH�1&5(,)�,QGH[��EHFDXVH�WKHUH�LV�QRW�D�JUHDW�GHYLDWLRQ
LQ�UHDSSUDLVDO�IUHTXHQF\�DPRQJ�WKH�YDVW�PDMRULW\�RI�SURSHUWLHV�LQ�WKH�1&5(,)
GDWDEDVH��DQG�VWDWLVWLFDO�WHFKQLTXHV�FDQ�EH�XVHG�WR�LGHQWLI\�DQG�PLWLJDWH�WKHVH
SUREOHPV�
��/LNH�WKH�RIILFLDO�13,��RXU�GDWDEDVH�FRPELQHV�ERWK�WKH�OHYHUHG�DQG�XQOHYHUHG
SURSHUW\�KROGLQJV�RI�DOO�1&5(,)�PHPEHUV���,Q�NHHSLQJ�ZLWK�WKH�13,�EHLQJ�D
SURSHUW\�OHYHO�LQGH[��OHYHUHG�SURSHUWLHV�DUH�LQFOXGHG�ZLWKRXW�WKH�HIIHFW�RI
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LQGH[�JRHV�EDFN�WR�WKH�HQG�RI�������ZLWK�TXDUWHUO\�LQGH[�UHWXUQV

EHLQJ�UHSRUWHG�IURP�WKH�ILUVW�TXDUWHU�RI������RQZDUG���,Q�����

WKHUH�ZHUH�RQO\�����SURSHUWLHV�LQ�WKH�1&5(,)�GDWDEDVH��ZRUWK�D

WRWDO�RI������PLOOLRQ�DW�WKDW�WLPH����7KH�GDWDEDVH�JUHZ�UDSLGO\�DW

ILUVW��UHDFKLQJ������SURSHUWLHV�DURXQG�������ZRUWK�DSSUR[LPDWHO\

����ELOOLRQ���DQG�UHDFKLQJ�D�SODWHDX�DW�RYHU������SURSHUWLHV�����

ELOOLRQ��E\�WKH�HDUO\�����V��EHIRUH�UHVXPLQJ�JURZWK�LQ�WKH�PLG�

����V���%\�PLG������WKHUH�ZHUH������SURSHUWLHV��ZRUWK�D�WRWDO�RI

����ELOOLRQ�

,Q�DGGLWLRQ�WR�YDOXDWLRQ�LQIRUPDWLRQ��WKH�GDWDEDVH�LQFOXGHV

FXUUHQW�LQFRPH�DQG�FDVK�IORZ�LQIRUPDWLRQ�IRU�HDFK�SURSHUW\�GXULQJ

HDFK�TXDUWHU���7KLV�LQWHUPHGLDWH�FDVK�IORZ�LQIRUPDWLRQ�LQFOXGHV

WKH�QHW�RSHUDWLQJ�LQFRPH��12,��DQG�FDSLWDO�LPSURYHPHQW

H[SHQGLWXUHV��DV�ZHOO�DV�UHFHLSWV�IURP�DQ\�SDUWLDO�VDOHV�WKDW�KDYH

RFFXUUHG�GXULQJ�WKH�TXDUWHU���

'XULQJ�WKH�KLVWRU\�RI�WKH�1&5(,)�GDWDEDVH�WKHUH�KDYH�EHHQ

DSSUR[LPDWHO\������GLIIHUHQW�LQGLYLGXDO�SURSHUWLHV�LQ�WKH�GDWDEDVH

DW�RQH�WLPH�RU�DQRWKHU�����7KLV�KDV�UHVXOWHG�LQ�DSSUR[LPDWHO\

�������TXDUWHUO\�SURSHUW\�YDOXH�UHSRUWV��ZKHUH�HDFK�UHSRUW�LV

�����������������������������������������������������������������
OHYHUDJH��WKDW�LV��ZLWK�SURSHUW\�OHYHO�LQFRPH�DQG�YDOXDWLRQ�GDWD�
���3DUWLDO�VDOHV�RFFXU�ZKHQ�D�SRUWLRQ�RI�D�SURSHUW\�LV�VROG��VXFK�DV�LI�WKH
SURSHUW\�FRQVLVWV�RI�PXOWLSOH�EXLOGLQJV�RU�PRUH�WKDQ�RQH�ODQG�SDUFHO���0DMRU
UHGHYHORSPHQW�RI�SURSHUWLHV�LV�UDUH�LQ�WKH�1&5(,)�GDWDEDVH��EXW�LI�WKH\�RFFXU
WKH�FDVK�LQYHVWPHQW�ZRXOG�EH�UHFRUGHG�LQ�WKH�FDSLWDO�LPSURYHPHQW�H[SHQGLWXUHV
UHSRUWHG�IRU�WKH�SURSHUW\���0RVW�FDSLWDO�LPSURYHPHQW�H[SHQGLWXUHV�UHSRUWHG
DPRQJ�1&5(,)�SURSHUWLHV�DUH�URXWLQH�LWHPV�DVVRFLDWHG�ZLWK�OHDVLQJ��LQFOXGLQJ
WHQDQW�LPSURYHPHQW�H[SHQGLWXUHV�DQG�OHDVLQJ�FRPPLVVLRQV�
���3URSHUWLHV�HQWHU�WKH�GDWDEDVH�HLWKHU�ZKHQ�D�QHZ�PHPEHU�MRLQV�1&5(,)�RU�ZKHQ
DQ�H[LVWLQJ�PHPEHU�SXUFKDVHV�D�QHZ�SURSHUW\���3URSHUWLHV�OHDYH�WKH�GDWDEDVH
ZKHQ�WKH\�DUH�VROG�RU�WKH�PHPEHU�TXLWV�1&5(,)��RU��LQ�VRPH�FDVHV��ZKHQ�WKH�IRUP
RI�RZQHUVKLS�RI�WKH�SURSHUW\�FKDQJHV��DV�IRU�H[DPSOH�LI�WKH�IXQG�KROGLQJ�WKH
SURSHUW\�EHFRPHV�D�5(,7����:KHQ�D�SURSHUW\�OHDYHV�WKH�GDWDEDVH��LWV�KLVWRULFDO
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GHILQHG�DV�RQH�SURSHUW\�IRU�RQH�TXDUWHU����,Q�RWKHU�ZRUGV��WKH

DYHUDJH�SURSHUW\�UHVLGHV�LQ�WKH�1&5(,)�GDWDEDVH�DERXW����TXDUWHUV�

������������RU�MXVW�XQGHU�VHYHQ�\HDUV����,W�LV�IURP�WKHVH�������

YDOXH�UHSRUWV��DQG�WKH�FRUUHVSRQGLQJ�LQFRPH�UHSRUWV��WKDW�WKH�13,

LV�FRPSXWHG��DV�GHVFULEHG�LQ�VHFWLRQ�������$V�QRWHG��PRVW�RI�WKHVH

�������YDOXH�UHSRUWV�DUH��VWDOH��LQ�WKH�VHQVH�WKDW�WKH\�GR�QRW

UHIOHFW�VHULRXV�UH�H[DPLQDWLRQV�RI�WKH�SURSHUW\�YDOXH�DV�RI�WKH

FXUUHQW�TXDUWHU�

����7KH�505�'DWDEDVH�)LOWHU

7KH�505�LQGH[�LV�EDVHG�RQ�D�ILOWHUHG�VXEVHW�RI�WKHVH�������

YDOXH�UHSRUWV��QDPHO\�WKRVH�WKDW�UHIOHFW�HLWKHU��VHULRXV��FXUUHQW

UHDSSUDLVDOV�RU�DFWXDO�WUDQVDFWLRQ�SULFHV���2XU�PHWKRG�RI

ILOWHULQJ�RXW�WKH�VWDOH�YDOXDWLRQV�DQG�NHHSLQJ�RQO\�WKH�VHULRXV

FXUUHQW�YDOXDWLRQV�FRQVLVWV�RI�D�WZR�VWDJH�ILOWHU��VXPPDUL]HG

VFKHPDWLFDOO\�LQ�([KLELW�����)LUVW��WKHUH�LV�D�ILHOG�LQ�WKH�1&5(,)

UHSRUW�IRU�HDFK�SURSHUW\�ZKLFK�LQGLFDWHV�LI�WKH�DSSUDLVDO�ZDV

FRQGXFWHG�E\�DQ��H[WHUQDO��IHH�DSSUDLVHU��DV�RSSRVHG�WR�DQ

LQWHUQDO�YDOXDWLRQ�PDGH�E\�WKH�LQYHVWPHQW�DGYLVRU
V�RZQ�VWDII��

,I�WKLV�ILHOG�ZDV�H[SOLFLWO\�ILOOHG�LQ�ZLWK�D��\HV���WKHQ�WKH

YDOXDWLRQ�UHSRUW�ZDV�NHSW��ZKHWKHU�RU�QRW�LW�LQGLFDWHG�DQ\�FKDQJH

LQ�YDOXH�IURP�WKH�SUHYLRXV�UHSRUW�IRU�WKDW�SURSHUW\��

)RU�PRVW�RI�WKH�YDOXDWLRQ�UHSRUWV��WKLV��H[WHUQDO�DSSUDLVDO�

ILHOG�LV�QRW�ILOOHG�LQ�DW�DOO��HLWKHU��\HV��RU��QR���VR�ZH�FDQQRW

�����������������������������������������������������������������
UHFRUG�UHPDLQV�LQ�WKH�GDWDEDVH�
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WHOO�IURP�WKLV�ILHOG�ZKHWKHU�WKH�YDOXH�UHSRUW�ZDV�EDVHG�RQ�D

VHULRXV�UHDSSUDLVDO�RI�WKH�SURSHUW\���:H�WKHUHIRUH�DSSO\�D�VHFRQG�

VWDJH�ILOWHU���,Q�WKRVH�FDVHV�ZKHUH�WKH�H[WHUQDO�DSSUDLVDO�ER[�LV

QRW�FKHFNHG��\HV���ZH�WHVW�ZKHWKHU�WKH�YDOXH�UHSRUWHG�IRU�WKH

FXUUHQW�TXDUWHU�GLIIHUV�IURP�WKDW�UHSRUWHG�IRU�WKH�SUHYLRXV

TXDUWHU�IRU�WKH�VDPH�SURSHUW\���,I�LW�GLIIHUV��WKHQ�ZH�NHHS�WKH

YDOXH�UHSRUW�DV�D��SUHVXPDEO\���VHULRXV�UHDSSUDLVDO���QR�PDWWHU

ZKHWKHU�WKLV�UHDSSUDLVDO�ZDV�GRQH�E\�DQ�LQWHUQDO�RU�H[WHUQDO

DSSUDLVHU���

�������������������������������������
,QVHUW�([KLELW���DERXW�KHUH

�������������������������������������

,Q�VXPPDU\��1&5(,)�GDWDEDVH�YDOXH�UHSRUWV�DUH�UHMHFWHG�IURP

WKH�505�GDWDEDVH�RQO\�LI�ERWK�WKH��H[WHUQDO�DSSUDLVDO��ER[�LV�QRW

FKHFNHG��\HV��DQG�WKH�FXUUHQW�TXDUWHU�YDOXH�GRHV�QRW�GLIIHU�IURP

WKH�SUHYLRXV�TXDUWHU�YDOXH���,Q�WKLV�ZD\�WKH�505�GDWDEDVH�VKRXOG

FRQVLVW�QHDUO\�SXUHO\�RI�DOO��DQG�RQO\��WKRVH�YDOXH�UHSRUWV�WKDW

UHIOHFW�FXUUHQW�TXDUWHU��VHULRXV��UHDSSUDLVDOV��RU�DFWXDO

��������������������
���7KH�ILOWHU�LV�LQ�IDFW�VOLJKWO\�PRUH�FRPSOLFDWHG�WKDQ�WKLV���:H�GHILQHG�D
YDOXH�UHSRUW�DV��GLIIHUHQW��IURP�WKH�SUHYLRXV�UHSRUW�RQO\�LI�LW�GLIIHUHG�E\�DW
OHDVW�����SHUFHQW�IURP�WKH�SUHYLRXV�YDOXH�UHSRUW���7KLV�LV�WR�DOORZ�IRU
W\SRJUDSKLFDO�HUURUV��URXQG�RII��DQG�PLQRU�DFFRXQWLQJ�DGMXVWPHQWV�WKDW�ZRXOG
QRW�UHDOO\�UHIOHFW�D�VHULRXV�UHDSSUDLVDO���)XUWKHUPRUH��WKH�WHVW�IRU�GLIIHUHQFH
ZDV�DSSOLHG�WR�WKH�FXUUHQW�TXDUWHU�YDOXH�GHILQHG�LQ�WZR�ZD\V��ZLWK�DQG�ZLWKRXW
FXUUHQW�TXDUWHU�FDSLWDO�LPSURYHPHQW�H[SHQGLWXUHV�LQFOXGHG���,Q�VRPH�FDVHV
1&5(,)�PHPEHUV�DXWRPDWLFDOO\�DGG�WKH�YDOXH�RI�WKH�FXUUHQW�TXDUWHU
V�FDSLWDO
H[SHQGLWXUHV�WR�WKH�SUHYLRXV�SURSHUW\�YDOXH�WR�DUULYH�DW�WKH�FXUUHQW�TXDUWHU
V
UHSRUWHG�YDOXH���,Q�WKLV�FDVH��LI�WKH�FXUUHQW�TXDUWHU�YDOXH�GLIIHUHG�IURP�WKH
SUHYLRXV�TXDUWHU
V�YDOXH�RQO\�DQG�H[DFWO\�E\�WKH�DPRXQW�RI�WKH�FDSLWDO
H[SHQGLWXUHV��WKHQ�WKLV�ZRXOG�LQ�IDFW�LQGLFDWH�QR�FKDQJH�LQ�WKH�DFWXDO�YDOXH
UHSRUW��DQG�WKLV�ZRXOG�LQGLFDWH��SUHVXPDEO\��WKDW�QR�VHULRXV�UHDSSUDLVDO�KDG
WDNHQ�SODFH�WKDW�TXDUWHU���2QO\�LI�WKH�FXUUHQW�YDOXH�UHSRUW�GLIIHUV�IURP�WKH
SUHYLRXV�DFFRUGLQJ�WR�ERWK�RI�WKHVH�GHILQLWLRQV�RI�FXUUHQW�TXDUWHU�YDOXH�LV�WKH
UHSRUW�NHSW�DV�D��VHULRXV�UHDSSUDLVDO����2WKHUZLVH�LW�LV�UHMHFWHG�IURP�WKH�505
HVWLPDWLRQ�GDWDEDVH�
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WUDQVDFWLRQ�SULFHV��LQ�D�IHZ�FDVHV����7KLV�UHVXOWV�LQ�DQ

HOLPLQDWLRQ�RI�DSSUR[LPDWHO\�WKUHH�TXDUWHUV�RI�DOO�WKH�YDOXDWLRQ

UHSRUWV�LQ�WKH�1&5(,)�GDWDEDVH���7KH�505�GDWDEDVH�FRQWDLQV�������

�VHULRXV��YDOXDWLRQ�UHSRUWV��ZKLFK�FRUUHVSRQG�WR��������UHSHDW�

YDOXDWLRQ�SDLUV�RQ�WKH�VDPH�SURSHUWLHV���7KHVH��������UHSHDW

YDOXDWLRQV��VSDQQLQJ�WKH�SHULRG����������������PDNH�XS�WKH

REVHUYDWLRQV�IURP�ZKLFK�WKH�505�LQGH[�UHWXUQV�DUH�HVWLPDWHG��XVLQJ

WKH�UHJUHVVLRQ�SURFHGXUH�GHVFULEHG�LQ�VHFWLRQ�����

����7KH�505�'DWDEDVH��1&5(,)�3URSHUW\��6HULRXV��5HDSSUDLVDOV

7KH�505�GDWDEDVH�FRQVLVWV�RI�HVVHQWLDOO\�WKH�VDPH�SURSHUWLHV

DV�WKRVH�LQ�WKH�1&5(,)�GDWDEDVH�����7KH�GLIIHUHQFH�LV�WKDW�LQVWHDG

RI�FRQWDLQLQJ�D��XVXDOO\�VWDOH��YDOXH�UHSRUW�IRU�HDFK�TXDUWHU�IRU

HDFK�RI�WKRVH�SURSHUWLHV��WKH�505�GDWDEDVH�FRQWDLQV�YDOXDWLRQ

UHSRUWV�IRU�HDFK�SURSHUW\�RQO\�LQ�WKRVH�TXDUWHUV�LQ�ZKLFK�D

VHULRXV�UHDSSUDLVDO�RI�WKH�SURSHUW\�ZDV�PDGH���$V�QRWHG��WKLV

UHVXOWV�LQ��������UHSHDW�YDOXDWLRQ�SDLU�REVHUYDWLRQV�RQ������

GLIIHUHQW�SURSHUWLHV��VSDQQLQJ�WKH����FDOHQGDU�TXDUWHUV�IURP

�������WKURXJK��������

([KLELW���VKRZV�D�KLVWRJUDP�RI�WKH�OHQJWK�RI�WLPH�EHWZHHQ

UHDSSUDLVDOV���,W�LV�PRVW�W\SLFDO�IRU�UHDSSUDLVDOV�WR�RFFXU

DQQXDOO\��ZLWK�RYHU����SHUFHQW�RI�DOO�UHDSSUDLVDOV�RFFXUULQJ�DW

WKH�IRXU�TXDUWHU�LQWHUYDO���$�VXEVWDQWLDO�QXPEHU�RI�DSSUDLVDOV

��������������������
���7KH�RQO\�FDVH�LQ�ZKLFK�D�SURSHUW\�ZRXOG�DSSHDU�LQ�WKH�1&5(,)�GDWDEDVH�DQG�QRW
LQ�WKH�505�GDWDEDVH�ZRXOG�EH�LI�WKH�SURSHUW\�ZDV�QHYHU�VHULRXVO\�UHDSSUDLVHG�RU
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RFFXU�PRUH�IUHTXHQWO\�WKDQ�WKDW��KRZHYHU��ZLWK�VRPH����SHUFHQW�RI

UHDSSUDLVDOV�RFFXUULQJ�LQ�FRQVHFXWLYH�FDOHQGDU�TXDUWHUV�DQG

DQRWKHU����SHUFHQW�RFFXUULQJ�DW�WKH�WZR�TXDUWHU�LQWHUYDO���6XFK

JUHDWHU�UHDSSUDLVDO�IUHTXHQF\�JHQHUDOO\�RFFXUV�IRU�ODUJHU

SURSHUWLHV��RU�ZKHQ�WKH�LQYHVWPHQW�PDQDJHU�VXVSHFWV�D�PDMRU�FKDQJH

LQ�YDOXH�PD\�KDYH�RFFXUUHG��RU��LQ�WKH�FDVH�RI�SURSHUWLHV�KHOG�LQ

VHSDUDWH�DFFRXQWV��ZKHQ�WKH�FOLHQW�VSHFLDOO\�UHTXHVWV�D

UHDSSUDLVDO���6RPH������SHUFHQW�RI�DOO�UHDSSUDLVDOV�RFFXU�ZLWKLQ

RQH�\HDU��DQG������SHUFHQW�ZLWKLQ�WZR�\HDUV���$FURVV�WKH������

UHSHDW�YDOXDWLRQ�REVHUYDWLRQV�WKH�PHDQ�LQWHUYDO�EHWZHHQ�VHULRXV

UHDSSUDLVDOV�LV������TXDUWHUV��DQG�WKH�PHGLDQ�UHDSSUDLVDO

IUHTXHQF\�LV�IRXU�TXDUWHUV��

�������������������������������������
,QVHUW�([KLELW���DERXW�KHUH

�������������������������������������

([KLELW���VKRZV�D�KLVWRJUDP�RI�WKH�IUHTXHQF\�RI�VHULRXV

UHDSSUDLVDO�E\�FDOHQGDU�TXDUWHU�LQ�WKH�1&5(,)�GDWDEDVH���$ERXW���

SHUFHQW�RI�DOO�UHDSSUDLVDOV�RFFXU�LQ�WKH�IRXUWK�FDOHQGDU�TXDUWHU�

ZLWK�DERXW����SHUFHQW�RFFXUULQJ�LQ�HDFK�RI�WKH�RWKHU�TXDUWHUV���$V

QRWHG��WKLV�LV�ZK\�WKH�13,�GLVSOD\V�VHDVRQDOLW\��RU��VSLNLQJ��LQ

LWV�UHWXUQV�LQ�WKH�IRXUWK�FDOHQGDU�TXDUWHUV��

�������������������������������������
,QVHUW�([KLELW���DERXW�KHUH

�������������������������������������

([KLELW���VKRZV�D�FURVV�VHFWLRQDO�KLVWRJUDP�RI�WKH�LQWHUQDO

UDWH�RI�UHWXUQ��,55��SHU�TXDUWHU�WDNHQ�DFURVV�WKH�������UHSHDW�

�����������������������������������������������������������������
WUDQVDFWHG�GXULQJ�LWV�HQWLUH�VWD\�LQ�WKH�1&5(,)�GDWDEDVH�
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YDOXDWLRQ�REVHUYDWLRQV�LQ�WKH�505�GDWDEDVH���7KH�PHDQ�TXDUWHUO\

,55�ZDV������SHUFHQW��ZLWK�D�PHGLDQ�RI������SHUFHQW�DQG�D�FURVV�

VHFWLRQDO�VWDQGDUG�GHYLDWLRQ�RI������SHUFHQW���,W�LV�LPSRUWDQW�WR

QRWH�WKDW�WKH�,55�LV�D�PXOWL�SHULRG��GROODU�ZHLJKWHG�UHWXUQ

PHDVXUH�WKDW�LV�VHQVLWLYH�WR�WKH�WLPLQJ�RI�FDSLWDO�IORZ�LQWR�RU

RXW�RI�WKH�LQYHVWPHQW���6XFK�UHWXUQV�GLIIHU�FRQFHSWXDOO\�IURP�WKH

SHULRG�E\�SHULRG�WRWDO�UHWXUQV��RU��SHULRGLF�UHWXUQV���WKH�1&5(,)

,QGH[�LV�GHVLJQHG�WR�PHDVXUH���7KH�1&5(,)�,QGH[�LV�GHVLJQHG�WR

DOORZ�WKH�FRPSXWDWLRQ�RI�WLPH�ZHLJKWHG�UHWXUQV��ZKLFK�DUH�QHXWUDO

DV�WR�WKH�WLPLQJ�RI�FDSLWDO�IORZ�LQWR�RU�RXW�RI�WKH�LQYHVWPHQW����

�������������������������������������
,QVHUW�([KLELW���DERXW�KHUH

�������������������������������������

([KLELW���VKRZV�WKH�IUHTXHQF\�RI�YDOXDWLRQ�REVHUYDWLRQV�SHU

TXDUWHU�RYHU�WKH���������������SHULRG�FRYHUHG�E\�WKLV�VWXG\���7KH

H[KLELW�VKRZV�WKH��ILUVW�DSSUDLVDOV��DQG��VHFRQG�DSSUDLVDOV�

VHSDUDWHO\��VWDFNHG�WR�LQGLFDWH�WKH�WRWDO�QXPEHU�RI�YDOXDWLRQV�LQ

HDFK�TXDUWHU��7KH�VSLNHG�QDWXUH�RI�WKH�FKDUW�UHIOHFWV�WKH�VHDVRQDO

EXQFKLQJ�RI�VHULRXV�UHDSSUDLVDOV�LQ�WKH�IRXUWK�TXDUWHUV���7KHUH

DUH�UHODWLYHO\�IHZ�REVHUYDWLRQV�DW�ILUVW��ZKHQ�WKH�QXPEHU�RI

SURSHUWLHV�ZDV�VPDOO���7KH�TXDUWHUV�ZLWK�WKH�OHDVW�QXPEHU�RI

YDOXDWLRQV�ZHUH�WKH�ILUVW�WKUHH�TXDUWHUV�RI�������ZKLFK�KDG����

����DQG����VHULRXV�UHDSSUDLVDOV�UHVSHFWLYHO\���7R�GHULYH�WKH

��������������������
���7KH�UHWXUQV�WKH�1&5(,)�,QGH[�LV�GHVLJQHG�WR�PHDVXUH�DUH�VRPHWLPHV�UHIHUUHG�WR
LQ�WKH�ILQDQFH�OLWHUDWXUH�DV��KROGLQJ�SHULRG�UHWXUQV���+35����)RU�DQ�LQ�GHSWK
GLVFXVVLRQ�RI�WKH�GLIIHUHQFH�EHWZHHQ�³GROODU�ZHLJKWHG´�UHWXUQV�VXFK�DV�WKH�,55
DQG�³WLPH�ZHLJKWHG´�UHWXUQV�VXFK�DV�WKH�1&5(,)�,QGH[��VHH�WKH�%DQN
$GPLQLVWUDWLRQ�,QVWLWXWH��������
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HVWLPDWH�RI�WKH�UHWXUQ�LQ�DQ\�RQH�TXDUWHU�WKH�505�SURFHGXUH

XWLOL]HV�YDOXDWLRQV�IURP�PDQ\�RWKHU�TXDUWHUV�EHVLGHV�MXVW�WKDW

SDUWLFXODU�TXDUWHU��DQG�LW�GRHV�QRW�UHTXLUH�WKDW�DQ\�RQH�TXDUWHU

FRQWDLQ�ERWK�D�ILUVW�DQG�VHFRQG�YDOXDWLRQ��RQO\�WKDW�HYHU\�TXDUWHU

KDYH�DW�OHDVW�RQH�YDOXDWLRQ������+RZHYHU��WKH�PRUH�YDOXDWLRQ

REVHUYDWLRQV�DYDLODEOH�SHU�TXDUWHU��WKH�JUHDWHU�ZLOO�EH�WKH

SUHFLVLRQ�DW�ZKLFK�WKH�SRSXODWLRQ�UHWXUQ�FDQ�JHQHUDOO\�EH

HVWLPDWHG�IRU�WKDW�TXDUWHU���7KH�UHODWLYH�VSDUVHQHVV�RI

REVHUYDWLRQV�LQ�WKH�HDUO\�\HDUV�RI�WKH�1&5(,)�LQGH[�VXJJHVWV�WKDW

WKH�505�LQGH[�PD\�KDYH�GLIILFXOW\�ILOWHULQJ�RXW�QRLVH�GXULQJ�WKRVH

\HDUV��

�������������������������������������
,QVHUW�([KLELW���DERXW�KHUH

�������������������������������������

���5HVXOWV�RI�WKH�VWXG\��7KH�505�YHUVLRQ�RI�WKH�1&5(,)�,QGH[

7KH�505�SURFHGXUH�GHVFULEHG�LQ�VHFWLRQ�����ZDV�DSSOLHG�WR�WKH

GDWDEDVH�GHVFULEHG�LQ�VHFWLRQ����LQFOXGLQJ�ERWK�WKH��VHULRXV

UHDSSUDLVDO��LQIRUPDWLRQ�DQG�WKH�LQWHUPHGLDWH�FDVK�IORZ

LQIRUPDWLRQ���7KH�UHVXOW�LV�WKH�505�YHUVLRQ�RI�WKH�1&5(,)

TXDUWHUO\�WRWDO�UHWXUQ�LQGH[��WKH��505�LQGH[��IRU�VKRUW���IRU�WKH

SHULRG�IURP�WKH�HQG�RI������WKURXJK�WKH�VHFRQG�TXDUWHU�RI������

([KLELW���SUHVHQWV�WKH�505�LQGH[�OHYHO�DORQJ�VLGH�WKDW�RI�WKH

RIILFLDO�13,��ERWK�LQGH[HG�WR�HTXDO������DW�WKH�EHJLQQLQJ�RI������

��������������������
���1RWH�WKDW�DV�WKH�SURFHGXUH�XVHV�RQO\�UHSHDW�YDOXDWLRQ�REVHUYDWLRQV��WKLV
IRUFHV�DOO�WKH�YDOXDWLRQV�LQ�WKH�ODVW�TXDUWHU�WR�EH�RQO\�VHFRQG�YDOXDWLRQV�
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IRU�FRPSDULVRQ���7KH�505�LV�SUHVHQWHG�DV�WKH�VROLG�OLQH��DQG�WKH

RIILFLDO�13,�DV�WKH�GDVKHG�OLQH�

�������������������������������������
,QVHUW�([KLELW���DERXW�KHUH

�������������������������������������

([KLELW���UHYHDOV�WKDW�DW�WKH�EURDG�EUXVK�OHYHO�WKH�WZR

LQGH[HV�DUH�YHU\�VLPLODU���7KLV�LV�QRW�VXUSULVLQJ��DV�WKH

VKRUWFRPLQJV�LQ�WKH�RIILFLDO�13,�ZKLFK�DUH�FRUUHFWHG�LQ�WKH�505

DUH�QRW�SUREOHPV�WKDW�VKRXOG�PXFK�DIIHFW�WKH�ORQJ�UXQ�RYHUDOO

SHUIRUPDQFH�RI�WKH�LQGH[���+RZHYHU��VRPH�GLIIHUHQFHV�DUH�DSSDUHQW�

,Q�SDUWLFXODU��WKH�505�DSSHDUV�WR�EH�D�ELW�PRUH�YRODWLOH�WKDQ�WKH

13,��DV�ZRXOG�EH�H[SHFWHG�GXH�WR�WKH�LQHUWLD�RI�WKH�VWDOH

YDOXDWLRQV�LQ�WKH�13,���,QWHUHVWLQJO\��WKH�505�DSSHDUV�WR�GHWHFW

DQ�HIIHFW�LQ�WKH�SURSHUW\�PDUNHWV�RI�WKH�HFRQRPLF�UHFHVVLRQ�RI

������ZKLOH�WKH�13,�UHJLVWHUHG�QR�VXFK�LPSDFW���7KH�505�DOVR�VKRZV

D�VOLJKWO\�VKDUSHU�DQG�PRUH�GHILQLWLYH�GURS�GXULQJ�WKH��������

SHULRG�WKDQ�GLG�WKH�13,��DQRWKHU�UHFHVVLRQ�SHULRG����2Q�WKH�RWKHU

KDQG��WKH�505�VKRZV�D�VKDUSHU�DQG�TXLFNHU�UHFRYHU\�LQ�WKH�SURSHUW\

PDUNHWV�DIWHU�WKH������UHFHVVLRQ��DQG�DJDLQ�LQ�WKH�PLG�����V

�HVSHFLDOO\�GXULQJ�������

,Q�WKLV�UHJDUG��WKH�505�VKRZV�D�SHDN�WR�WURXJK�WRWDO�UHWXUQ

GURS�GXULQJ���������RI����SHUFHQW��FXPXODWLYH���ZKLOH�WKH

FRPSDUDEOH�GURS�LQ�WKH�RIILFLDO�13,�ZDV�RQO\����SHUFHQW���2Q�WKH

RWKHU�KDQG��WKH�FXPXODWLYH�UHFRYHU\�IURP�WKH�WURXJK�WKURXJK�PLG�

�����ZDV�RYHU����SHUFHQW�LQ�WKH�505�DV�FRPSDUHG�WR�RQO\����SHUFHQW
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LQ�WKH�13,���7KH�LQHUWLD�RI�WKH�VWDOH�YDOXDWLRQV�LQ�WKH�13,

GDPSHQV�WKH�DSSDUHQW�PDJQLWXGH�RI�WKH�WUXH�SURSHUW\�F\FOH

VZLQJV���

([KLELW���WUDFHV�RXW�WKH�SHULRGLF�WRWDO�UHWXUQV�LQ�HDFK

TXDUWHU�IRU�ERWK�LQGLFHV���7KH�JUHDWHU�TXDUWHUO\�YRODWLOLW\�LQ�WKH

505�LV�PRUH�FOHDUO\�DSSDUHQW�LQ�WKLV�FKDUW���:KLOH�WKH�505�LV

VOLJKWO\�PRUH�YRODWLOH�WKURXJKRXW�WKH�KLVWRULFDO�SHULRG�FRYHUHG�

WKH�JUHDWHU�YRODWLOLW\�LV�PRVW�SURQRXQFHG�GXULQJ�WKH�HDUO\�\HDUV

RI�WKH�LQGH[��XQWLO�DERXW��������7KH�KLJK�YRODWLOLW\�LQ�WKH�505

GXULQJ�WKH���������SHULRG�SUREDEO\�UHIOHFWV�QRLVH�LQ�WKH�LQGH[��DW

OHDVW�WR�VRPH�H[WHQW���7KH�UHODWLYHO\�VPDOOHU�QXPEHU�RI�UHSHDW�

DSSUDLVDO�REVHUYDWLRQV�DYDLODEOH�GXULQJ�WKRVH�\HDUV�PDNHV�LW�PRUH

GLIILFXOW�IRU�WKH�UHJUHVVLRQ�HVWLPDWLRQ�SURFHGXUH�WR�ILOWHU�RXW

VXFK�QRLVH���+RZHYHU��DW�OHDVW�VRPH�RI�WKH�H[WUD�YRODWLOLW\

DSSDUHQW�LQ�WKH�505�DV�FRPSDUHG�WR�WKH�13,�GXULQJ�WKH�HDUO\�\HDUV

SUREDEO\�UHIOHFWV�UHDO�HFRQRPLF�DQG�SURSHUW\�PDUNHW�SKHQRPHQD��DV

IRU�H[DPSOH�LQ�WKH�FDVH�RI�WKH�UHVSRQVH�WR�WKH������UHFHVVLRQ

QRWHG�DERYH���

�������������������������������������
,QVHUW�([KLELW���DERXW�KHUH

�������������������������������������

��������������������
���7R�JR�EDFN�IXUWKHU�LQ�WLPH��WKH�SUHYLRXV�ULVH�WR�SHDN�IURP������WR������ZDV�D
FXPXODWLYH�����SHUFHQW�LQ�WKH�505�EXW�RQO\�����SHUFHQW�LQ�WKH�13,�
���7KH�ODWH�����V�DQG�HDUO\�����V�ZHUH�D�WXUEXOHQW�SHULRG�ZLWK�JUHDW�FKDQJHV�DQG
XQFHUWDLQW\�VXUURXQGLQJ�LQIODWLRQ��PRQHWDU\�SROLF\��WD[�SROLF\��DQG�RLO�SULFHV�
DV�ZHOO�DV�VHSDUDWH�EDFN�WR�EDFN�UHFHVVLRQV�LQ�ERWK������DQG��������(YHQ�WKRXJK
FRPPHUFLDO�SURSHUW\�PDUNHWV�ZHUH�FOHDUO\�RQ�D�JHQHUDO�XSVZLQJ�GXULQJ�WKDW�WLPH�
LW�VHHPV�XQOLNHO\�WKH\�ZHUH�DV�VPRRWK�DQG�VWDEOH�WKHQ�DV�WKH�13,�VXJJHVWV���7KH
VPRRWKLQJ�LQ�WKH�13,�FDXVHG�E\�WKH�SUHVHQFH�RI�QXPHURXV�VWDOH�DSSUDLVDOV�QR
GRXEW�HOLPLQDWHV�VRPH�QRLVH�ZKLFK�VKRZV�XS�LQ�WKH�505��EXW�WKLV�VPRRWKLQJ�DOVR
FHUWDLQO\�REVFXUHV�VRPH�WUXH�LQIRUPDWLRQ�WKDW�LV�UHYHDOHG�LQ�WKH�505�



��

*HOWQHU�*RHW]PDQQ�SDJH���

7KH�RYHUDOO�GLIIHUHQFHV�DQG�VLPLODULWLHV�EHWZHHQ�WKH�505�DQG

13,�WRWDO�UHWXUQV�DUH�VXPPDUL]HG�E\�WKH�VWDWLVWLFV�SUHVHQWHG�LQ

([KLELW�����7KH�VWDWLVWLFV�DUH�SUHVHQWHG�IRU�WKUHH�GLIIHUHQW

RYHUODSSLQJ�VXE�SHULRGV��DOO�HQGLQJ�LQ��������L��7KH�FRPSOHWH����

TXDUWHU�UHWXUQ�KLVWRU\�IURP��������WKURXJK����������LL��7KH

������������SHULRG�DIWHU�DQ\�SRVVLEOH�H[FHVV�QRLVH�KDV�DSSDUHQWO\

VHWWOHG�RXW�RI�WKH�505��DQG��LLL��7KH�������������PRUH�UHFHQW

SHULRG�UHIOHFWLQJ�WKH�FUDVK�DQG�VXEVHTXHQW�UHFRYHU\�LQ�WKH

FRPPHUFLDO�SURSHUW\�PDUNHWV���([KLELW���VKRZV�WKH�WLPH�ZHLJKWHG

DYHUDJH�TXDUWHUO\�WRWDO�UHWXUQ�PHDVXUHG�ERWK�DV�WKH�JHRPHWULF�PHDQ

DQG�WKH�DULWKPHWLF�PHDQ��DV�ZHOO�DV�WKH�TXDUWHUO\�VWDQGDUG

GHYLDWLRQ��DOVR�NQRZQ�DV��YRODWLOLW\����DQG�WKH�FRQWHPSRUDQHRXV

FURVV�FRUUHODWLRQ�FRHIILFLHQW�EHWZHHQ�WKH�WZR�YHUVLRQV�RI�WKH

LQGH[�

,Q�DOO�WKUHH�SHULRGV�WKH�RYHUDOO�LQYHVWPHQW�SHUIRUPDQFH�LV

YHU\�VLPLODU�EHWZHHQ�WKH�WZR�LQGH[HV��DV�PHDVXUHG�E\�WKH�PHDQ

UHWXUQ�����7KH�505�VOLJKWO\�EHDWV�WKH�13,�RYHU�WKH�HQWLUH��������

VDPSOH�SHULRG��ZLWK�D�JHRPHWULF�PHDQ�WRWDO�UHWXUQ�RI������SHUFHQW

SHU�TXDUWHU�YHUVXV������SHUFHQW�IRU�WKH�13,���$V�WKHVH�WLPH�

ZHLJKWHG�UHWXUQV�H[FHHG�WKH�SRROHG�DYHUDJH�,55��GROODU�ZHLJKWHG

UHWXUQV��DFURVV�WKH�UHSHDW�YDOXDWLRQ�REVHUYDWLRQV��WKHUH�LV�VRPH

LPSOLFDWLRQ�LQ�WKHVH�UHVXOWV�WKDW�WKH�HIIHFW�RI�SURSHUW\

��������������������
���7KH�JUHDWHVW�GLIIHUHQFH�LV�WKH����EDVLV�SRLQWV�E\�ZKLFK�WKH�505�EHDWV�WKH�13,
LQ�WKH�DULWKPHWLF�PHDQ�UHWXUQ�RYHU�WKH�HQWLUH�KLVWRU\���+RZHYHU��WKLV
GLIIHUHQFH�SDUWO\�UHIOHFWV�WKH�JUHDWHU�YRODWLOLW\�GXULQJ�WKH�HDUO\�\HDUV��DV
WKH�JHRPHWULF�PHDQV�RYHU�WKH�VDPH�SHULRG�GLIIHU�E\�RQO\����EDVLV�SRLQWV�EHWZHHQ
WKH�WZR�LQGH[HV����7KH�JHRPHWULF�PHDQ�LV�QRW�VHQVLWLYH�WR�YRODWLOLW\��
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PDQDJHPHQW�FDSLWDO�IORZ�WLPLQJ�KDV�EHHQ�JHQHUDOO\�QHJDWLYH�IRU

1&5(,)�PHPEHUV�RYHU�WKH���������SHULRG���

,Q�DOO�WKUHH�SHULRGV�QRWHG�LQ�([KLELW���ZH�VHH�WKDW�WKH

YRODWLOLW\�LV�JUHDWHU�LQ�WKH�505���+RZHYHU��WKH�YRODWLOLW\�LV�RQO\

PRGHVWO\�JUHDWHU�LQ�WKH�505�VLQFH�WKH�HQG�RI��������$V�QRWHG��LW

LV�SRVVLEOH�WKDW�DW�OHDVW�VRPH�RI�WKH�HDUO\�H[FHVV�YRODWLOLW\�LQ

WKH�505�LV�QRLVH�GXH�WR�HVWLPDWLRQ�HUURU�LQ�WKH�UHJUHVVLRQ���1RLVH

PD\�DOVR�H[SODLQ�ZK\�WKH�FRQWHPSRUDQHRXV�FURVV�FRUUHODWLRQ�EHWZHHQ

WKH�WZR�YHUVLRQV�RI�WKH�LQGH[�LV�RQO\����SHUFHQW�RYHUDOO��EXW���

SHUFHQW�LQ�HDFK�RI�WKH�PRUH�UHFHQW�VXE�LQWHUYDOV�

�������������������������������������
,QVHUW�([KLELW���DERXW�KHUH

�������������������������������������

$Q�LPSRUWDQW�GLIIHUHQFH�EHWZHHQ�WKH�505�DQG�WKH�13,�LV�WKDW

WKH�505�ODUJHO\�HOLPLQDWHV�WKH�VHDVRQDOLW\�LQ�WKH�13,���$V�QRWHG�

WKH�13,�WHQGV�WR�KDYH�IRXUWK�TXDUWHU�UHWXUQ��VSLNHV���GXH�WR�WKH

ODUJHU�QXPEHU�RI�XS�WR�GDWH�DSSUDLVDOV�DW�WKH�HQG�RI�WKH�FDOHQGDU

\HDU���,Q�SULQFLSOH��WKH�505�SURFHGXUH�LV�IUHH�RI�WKLV�HIIHFW��VR

WKDW�DQ\�UHPDLQLQJ�VHDVRQDOLW\�LQ�WKH�505�ZRXOG�UHIOHFW�WUXH

VHDVRQDOLW\�LQ�WKH�XQGHUO\LQJ�SURSHUW\�PDUNHW�DV�UHIOHFWHG�LQ�WKH

��������������������
���5HFDOO�WKDW�WKH�PHDQ�,55�LV�������SHU�TXDUWHU��DQG�WKH�PHGLDQ�LV�������
7KHVH�,55V�UHIOHFW�RQO\�WKH�HIIHFW�RI�WKH�WLPLQJ�RI�FDSLWDO�H[SHQGLWXUHV�DQG
SDUWLDO�VDOHV��SURSHUW\�PDQDJHPHQW�OHYHO�PDQDJHPHQW�GHFLVLRQV�GLFWDWHG�WR�D
FRQVLGHUDEOH�H[WHQW�E\�WKH�WLPLQJ�RI�OHDVH�H[SLUDWLRQV���2YHUDOO�SRUWIROLR
DVVHW�PDQDJHPHQW�DQG�IXQG�OHYHO�FDSLWDO�IORZ�WLPLQJ�LV�QRW�UHIOHFWHG�LQ�WKH
SURSHUW\�OHYHO�UHWXUQV�RI�WKH�1&5(,)�GDWDEDVH���)XUWKHUPRUH��WKH�505�LQGH[
GHYHORSHG�KHUH�LV�YDOXH�ZHLJKWHG��JLYLQJ�JUHDWHU�ZHLJKW�WR�ODUJHU�SURSHUWLHV�
ZKHUHDV�WKH�FURVV�VHFWLRQDO�DYHUDJH�,55�VWDWLVWLFV�UHSRUWHG�LQ�6HFWLRQ���DUH
HTXDOO\�ZHLJKWHG�DFURVV�DOO�WKH�SRROHG�REVHUYDWLRQV��WKXV�JLYLQJ�UHODWLYHO\
JUHDWHU�ZHLJKW�WR�VPDOOHU�SURSHUWLHV�WKDQ�LV�UHIOHFWHG�LQ�WKH�505�DQG�13,�
%HFDXVH�RI�WKLV��WKH�,55�DQG�WLPH�ZHLJKWHG�DYHUDJH�UHWXUQ�ILJXUHV�DUH�QRW
GLUHFWO\�FRPSDUDEOH�
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DSSUDLVDO�SURFHVV���,Q�IDFW��DW�OHDVW�IRU�WKH�SRVW������SHULRG

GXULQJ�ZKLFK�WKH�505�LV�ZHOO�EHKDYHG��WKHUH�LV�QR�HYLGHQFH�RI

VHDVRQDOLW\�LQ�WKH�505���7KLV�LV�VHHQ�LQ�WKH�UHWXUQ

DXWRFRUUHODWLRQ�VWDWLVWLFV�VKRZQ�LQ�WKH�FKDUW�LQ�([KLELW����

6HDVRQDOLW\�ZRXOG�EH�UHYHDOHG�E\�D�VSLNH�LQ�WKH�IRXUWK�RUGHU��ODJ

���DXWRFRUUHODWLRQ�FRHIILFLHQW��DV�VHHQ�LQ�WKH�13,���7KH�505�KDV

QR�VXFK�VSLNH�

�������������������������������������
,QVHUW�([KLELW����DERXW�KHUH

�������������������������������������

,Q�JHQHUDO��([KLELW����UHYHDOV�WKDW�WKH�505�KDV�OHVV

DXWRFRUUHODWLRQ�LQ�LWV�UHWXUQV�WKDQ�GRHV�WKH�13,���7KLV�UHIOHFWV

WKH�IDFW�WKDW�WKH�505�KDV�OHVV��LQHUWLD��WKDQ�WKH�13,���+RZHYHU�

WKHUH�LV�VWLOO�VXEVWDQWLDO�SRVLWLYH�DXWRFRUUHODWLRQ�LQ�WKH�505

UHWXUQV��ZKLFK�VXJJHVWV�WKDW�WKHUH�LV�VWLOO�VRPH��VOXJJLVKQHVV��LQ

WKH�505���,Q�WKLV�UHJDUG�LW�LV�LPSRUWDQW�WR�NHHS�LQ�PLQG�WKDW�WKH

505�LV�DQ�DSSUDLVDO�EDVHG�LQGH[���$SSUDLVHUV��DW�WKH�OHYHO�RI

LQGLYLGXDO�SURSHUW\�DSSUDLVDO��PD\�WHQG�WR�EH�PRUH��EDFNZDUG�

ORRNLQJ��WKDQ�SURSHUW\�PDUNHW�SDUWLFLSDQWV�DUH�����,I�VR��WKHUH

ZRXOG�VWLOO�EH�VRPH��VPRRWKLQJ��DQG�LQHUWLD�LQ�WKH�505�LQGH[�DV

FRPSDUHG�WR�WUXH�SURSHUW\�PDUNHW�UHWXUQV���1HYHUWKHOHVV��LW�LV

DOVR�TXLWH�SRVVLEOH�WKDW�WKHUH�WUXO\�LV�FRQVLGHUDEOH�LQHUWLD�LQ

WKH�FRPPHUFLDO�SURSHUW\�PDUNHW��PXFK�PRUH��IRU�H[DPSOH��WKDQ�LQ

��������������������
���)RU�H[DPSOH��DSSUDLVHUV�PD\�SODFH�PRUH�UHOLDQFH�RQ�SDVW�VDOHV��FRPSV���RU
WKH\�PD\�KDYH�D�JUHDWHU�WHQGHQF\�WRZDUG�DGDSWLYH�H[SHFWDWLRQV�DQG�SDUWLDO
DGMXVWPHQW�LQ�WKHLU�SHUFHSWLRQV�RI�SURSHUW\�YDOXH�FKDQJHV���'LD]�	�:ROYHUWRQ
�������ILQG�VRPH�H[SHULPHQWDO�HYLGHQFH�IRU�³DQFKRULQJ´�EHKDYLRU�DPRQJ
FRPPHUFLDO�DSSUDLVHUV��WKDW�LV��D�WHQGHQF\�WR�EH�LQIOXHQFHG�E\�SULRU
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WKH�VWRFN�RU�ERQG�PDUNHW�RYHU�FRPSDUDEOH�SHULRGV�RI�WLPH���

$�ILQDO�LPSRUWDQW�LQGLFDWLRQ�RI�WKH�GLIIHUHQFH�EHWZHHQ�WKH

505�DQG�WKH�13,�LV�WKDW�WKH�505�DSSHDUV�WR��OHDG��WKH�13,�E\�DERXW

IRXU�TXDUWHUV��DW�OHDVW�GXULQJ�WKH���������SHULRG�GXULQJ�ZKLFK�WKH

505�LV�IUHH�RI�H[FHVVLYH�QRLVH���,Q�RWKHU�ZRUGV��RYHU�WKH��������

SHULRG�WKH�505�KDV��WR�D�VWDWLVWLFDOO\�VLJQLILFDQW�H[WHQW��EHHQ�D

SUHGLFWRU�RI�WKH�13,�RYHU�WKH�VXEVHTXHQW�IRXU�TXDUWHUV��ZKLOH�WKH

UHYHUVH�LV�QRW�WUXH���7KLV�LV�PHDVXUHG�E\�D�WHVW�RI��*UDQJHU

&DXVDOLW\���VXPPDUL]HG�LQ�([KLELW����

,Q�WKLV�WHVW�WKH�)�VWDWLVWLF�IRU�WKH�VLJQLILFDQFH�RI�ODJJHG

505�UHWXUQV�SUHGLFWLQJ�13,�UHWXUQV��EH\RQG�WKH�SUHGLFWLYH�SRZHU�RI

WKH�13,
V�RZQ�ODJJHG�UHWXUQV�E\�WKHPVHOYHV��LV�FRPSDUHG�WR�WKH

VDPH�)�VWDWLVWLF�IRU�WKH�VLJQLILFDQFH�RI�WKH�UHYHUVH�FDXVDOLW\

�13,�SUHGLFWLQJ�505����7KH�WHVW�XVHV�WKH����TXDUWHUO\�UHWXUQV�IURP

���������ZLWK�IRXU�TXDUWHUV�RI�ODJV���7KH�)�VWDWLVWLF�IRU�WKH�13,

SUHGLFWLQJ�WKH�505�LV�QRW�VLJQLILFDQW����:LWK�DQ��)��YDOXH�RI

������ZKDW�WKLV�PHDQV�WHFKQLFDOO\�LV�WKDW�ZH�FDQQRW�UHMHFW�WKH

QXOO�K\SRWKHVLV�WKDW�SDVW�13,�UHWXUQV�GR�QRW�LPSURYH�WKH

SUHGLFWLRQ�RI�WKH�505�UHWXUQ����7KH�)�VWDWLVWLF�IRU�WKH�505

SUHGLFWLQJ�WKH�13,�LV�VLJQLILFDQW���7KH��)��YDOXH�RI������DOORZV

UHMHFWLRQ��ZLWK�EHWWHU�WKDQ����SHUFHQW�FRQILGHQFH��WKH�QXOO

�����������������������������������������������������������������
DSSUDLVDOV�
���7KLV�ZRXOG�EH�FRQVLVWHQW�ZLWK�WKH�ILQGLQJV�RI�WKH�SULRU�OLWHUDWXUH�ZKLFK
GHYHORSHG�WUDQVDFWLRQV�EDVHG��DV�RSSRVHG�WR�DSSUDLVDO�EDVHG��UHSHDW�VDOHV
LQGH[HV�RI�KRXVLQJ�SULFH�FKDQJHV��DV�RSSRVHG�WR�FRPPHUFLDO�SURSHUW\����)RU
H[DPSOH��&DVH�	�6KLOOHU���������OLNH�DOO�VXEVHTXHQW�UHSHDW�VDOHV�KRXVLQJ
DUWLFOHV��IRXQG�KLJK�OHYHOV�RI�LQHUWLD�LQ�KRXVLQJ�PDUNHW�UHWXUQV�LQ�IRXU�86
FLWLHV�
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K\SRWKHVLV�WKDW�WKH�SDVW�505�UHWXUQV�GR�QRW�LPSURYH�WKH�SUHGLFWLRQ

RI�WKH�13,�UHWXUQ��

,Q�RWKHU�ZRUGV��VRPH�RI�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH

FXUUHQW�505�UHWXUQ�LV�QRW�IXOO\�UHIOHFWHG�LQ�WKH�13,�XQWLO�XS�WR

IRXU�TXDUWHUV�ODWHU���7KLV�W\SH�RI�OHDGLQJ�EHKDYLRU�RQ�WKH�SDUW�RI

WKH�505�LV�H[DFWO\�ZKDW�ZH�ZRXOG�H[SHFW�JLYHQ�WKH�GLIIHUHQFH�LQ

WKH�ZD\�WKH�WZR�LQGH[HV�DUH�FRQVWUXFWHG�

�������������������������������������
,QVHUW�([KLELW����DERXW�KHUH

�������������������������������������

���7KH�505�DQG�DSSUDLVDO�HUURU�LQ�WKH�1&5(,)�SRSXODWLRQ

$�VLGH�EHQHILW�RI�WKH�505�SURFHGXUH�LV�WKDW�LW�DOORZV�D�GLUHFW

HVWLPDWLRQ�RI�WKH�DYHUDJH�PDJQLWXGH�RI�WKH�UDQGRP�FRPSRQHQW�RI

DSSUDLVDO�HUURU�IRU�LQGLYLGXDO�SURSHUW\�DSSUDLVDOV�ZLWKLQ�WKH

1&5(,)�SRSXODWLRQ�RI�SURSHUWLHV���7KLV�LV�XVHIXO��DV�WKH�NQRZOHGJH

RI�WKH�OLNHO\�PDJQLWXGH�RI�DSSUDLVDO�HUURU�LV�LPSRUWDQW�LQ�D

YDULHW\�RI�SROLF\�DSSOLFDWLRQV��UDQJLQJ�IURP�VHWWLQJ�UHVHUYDWLRQ

SULFHV�LQ�SURSHUW\�VDOHV�QHJRWLDWLRQV�WR�FRQGXFWLQJ�SURSHUW\�WD[

DQG�HPLQHQW�GRPDLQ�DGMXGLFDWLRQ�

3UHYLRXV�OLWHUDWXUH�IRFXVLQJ�RQ�WKH�PDJQLWXGH�RI�GLVDJJUHJDWH

OHYHO�UDQGRP�HUURU�LQ�FRPPHUFLDO�SURSHUW\�DSSUDLVDO�LV�UHODWLYHO\

VSDUVH���*HOWQHU��*UDII�DQG�<RXQJ��������XVHG�DQ�LQGLUHFW�DSSURDFK

WR�DWWHPSW�WR�HVWLPDWH�WKH�PDJQLWXGH�RI�LQGLYLGXDO�SURSHUW\

DSSUDLVDO�HUURU�LQ�WKH�1&5(,)�GDWDEDVH��DQG�FDPH�XS�ZLWK�DQ

�����������������������������������������������������������������
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HVWLPDWHG�VWDQGDUG�HUURU�RI�DERXW����SHUFHQW�RI�SURSHUW\�YDOXH�

DVVXPLQJ�LQGHSHQGHQW�HUURUV���'LD]�DQG�:ROYHUWRQ��������KDYH

FRQGXFWHG�FRQWUROOHG�H[SHULPHQWV�LQ�ZKLFK�SURIHVVLRQDO�DSSUDLVHUV

KDYH�VLPXOWDQHRXVO\�DQG�LQGHSHQGHQWO\�DSSUDLVHG�WKH�VDPH

FRPPHUFLDO�SURSHUW\�DV�RI�WKH�VDPH�SRLQW�LQ�WLPH��XVLQJ�WKH�VDPH

LQIRUPDWLRQ�VXSSOLHG�E\�WKH�H[SHULPHQWHU���7KH�VWDQGDUG�GHYLDWLRQ

LQ�WKH�UHVXOWLQJ�DSSUDLVDOV�ZDV�LQ�WKH�UDQJH�RI���WR���SHUFHQW�RI

WKH�SURSHUW\�YDOXH���

7R�VHH�KRZ�WKH�505�SURFHGXUH�FDQ�EH�XVHG�WR�HVWLPDWH�WKH

PDJQLWXGH�RI�DSSUDLVDO�HUURU�UHFDOO�WKH�505�HTXDWLRQ�����IURP

VHFWLRQ�������$VVXPLQJ�WKDW�WKH�LQWHUPHGLDWH�FDVK�IORZV�LQ�HDFK

UHSHDW�YDOXDWLRQ�REVHUYDWLRQ�DUH�REVHUYHG�ZLWKRXW�HUURU��WKH�HUURU

WHUP�LQ�WKH�505�IRU�REVHUYDWLRQ��L���ε
L
��FRQVLVWV�RI�WKH�GROODU

YDOXH�RI�WKH�QRLVH�LQ�WKH�VHFRQG�YDOXDWLRQ�PLQXV�WKH�QRLVH�LQ�WKH

ILUVW�YDOXDWLRQ��ZLWK�DOO�GROODUV�UHGXFHG�WR�EDVH�SHULRG�SUHVHQW

YDOXH�E\�XVLQJ�WKH�WRWDO�UHWXUQ�LQGH[�WR�GLVFRXQW�GROODUV�DFURVV

WLPH���7KXV��ZH�FDQ�PRGHO�WKH�UHVLGXDOV�IURP�DQ�2/6�HVWLPDWLRQ�RI

HTXDWLRQ�����DV�IROORZV�

WLWLWL

ILIVLVL
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ZKHUH�W I�DQG�W V�UHIHU�WR�WKH�TXDUWHUV�RI�WKH�ILUVW�DQG�VHFRQG

YDOXDWLRQV��UHVSHFWLYHO\��LQ�REVHUYDWLRQ�L��DQG� 


�WL
9 �LV�WKH

REVHUYHG�GROODU�YDOXH�RI�WKH�SURSHUW\�LQ�REVHUYDWLRQ�L�DV�RI

��������������������
���7KH�HYLGHQFH�RQ�WKH�PDJQLWXGH�RI�DSSUDLVDO�HUURU�LQ�FRPPHUFLDO�DSSUDLVDOV�LV
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TXDUWHU�W��DQG�
WL

9
�

�LV�WKH��XQREVHUYDEOH���WUXH��YDOXH�RI�WKDW

SURSHUW\�DW�WKDW�WLPH�����,Q�RWKHU�ZRUGV��H
L�W
�LV�WKH�GROODU�YDOXH

RI�WKH��QRLVH��LQ�WKH�YDOXDWLRQ�RI�WKH�SURSHUW\�LQ�REVHUYDWLRQ�L

LQ�TXDUWHU�W�

7KH�ILUVW�VWHS�LQ�DQDO\]LQJ�DSSUDLVDO�HUURU�LV�WR�PXOWLSO\

WKH�UDZ�UHVLGXDO�RI�HDFK�REVHUYDWLRQ�E\�WKH�HVWLPDWHG�LQGH[�YDOXH

OHYHO�DW�WKH�WLPH�RI�WKH�ILUVW�DSSUDLVDO�LQ�WKDW�REVHUYDWLRQ�

7KLV�SXWV�WKH�UHVLGXDOV�LQ�WHUPV�RI�GROODUV�DV�RI�WKH�WLPH�RI�WKH

ILUVW�DSSUDLVDO�LQ�HDFK�REVHUYDWLRQ���7KH�VHFRQG�VWHS�LV�WR�GLYLGH

WKHVH�DGMXVWHG�UHVLGXDOV�E\�WKH�GROODU�YDOXH�RI�WKH�ILUVW

DSSUDLVDOV��WR�\LHOG��QRUPDOL]HG��UHVLGXDOV��ZKLFK�DUH�WKH

UHVLGXDOV�H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�SURSHUW\�YDOXH���/DEHO

WKHVH�QRUPDOL]HG�SHUFHQWDJH�UHVLGXDOV���Q
L
��
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βÖ �LV�WKH�LQYHUVH�RI�WKH�LQGH[�OHYHO�DW�WLPH�W��

7KH�QRUPDOL]HG�SHUFHQWDJH�UHVLGXDOV�DUH�DSSUR[LPDWHO\�WKH

GLIIHUHQFH�EHWZHHQ�WKH�SHUFHQWDJH�HUURU�LQ�WKH�VHFRQG�DSSUDLVDO

PLQXV�WKH�SHUFHQWDJH�HUURU�LQ�WKH�ILUVW�DSSUDLVDO���7KH

DSSUR[LPDWLRQ�LV�EHFDXVH�WKH�ILUVW�WHUP�RQ�WKH�5+6�DERYH�KDV�DV

GHQRPLQDWRU� ( ) 


�

ÖÖ
ILVI

9ββ �LQVWHDG�RI� 


�VL
9 ���$V�WKH�LQGH[�LV�D�WRWDO

UHWXUQ�LQGH[�UDWKHU�WKDQ�MXVW�D�FDSLWDO�YDOXH�LQGH[��WKLV�ZLOO

�����������������������������������������������������������������
DQDO\]HG�DQG�VXPPDUL]HG��LQFOXGLQJ�WKH�'LD]�:ROYHUWRQ�H[SHULPHQW��LQ�D�UHFHQW
DUWLFOH�E\�*HOWQHU��������
����7UXH��YDOXH�KHUH�UHIHUV�WR�WKH�WUXH�YDOXH�WKH�SURSHUW\�ZRXOG�KDYH�LI�LWV
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UHVXOW�LQ�WKH�QRUPDOL]HG�SHUFHQWDJH�UHVLGXDOV�EHLQJ�D�OLWWOH�ELW

OHVV��RQ�DYHUDJH��WKDQ�WKH�DFWXDO�GLIIHUHQFHV�LQ�WKH�WZR

FRQVHFXWLYH�DSSUDLVDO�HUURU�SHUFHQWDJHV���%XW�WKLV�ELDV�VKRXOG�EH

VPDOO��DV�WKHUH�LV�JHQHUDOO\�QRW�PXFK�WLPH�EHWZHHQ�WKH�ILUVW�DQG

VHFRQG�DSSUDLVDOV�LQ�WKH�1&5(,)�SRSXODWLRQ�

1RZ�UHFDOO�WKDW��HUURU��LQ�WKH�505�UHVXOWV�IURP�WZR�VRXUFHV�

����)URP�WUXH��LGLRV\QFUDWLF��YDULDQFH�LQ�WKH�LQGLYLGXDO�SURSHUW\

UHWXUQV��DQG�����)URP�WKH�UDQGRP�DSSUDLVDO�HUURU�FRPSRQHQW���7KH

IRUPHU�FRPSRQHQW�LV�QRW�UHDOO\��HUURU����7KH�ODWWHU�FRPSRQHQW�LV

WKH�DSSUDLVDO�HUURU�ZH�DUH�LQWHUHVWHG�LQ�TXDQWLI\LQJ���:H�FDQ

GLVWLQJXLVK�VWDWLVWLFDOO\�EHWZHHQ�WKHVH�WZR�FRPSRQHQWV�RI��HUURU��

EHFDXVH�WKH�IRUPHU�FRPSRQHQW��LGLRV\QFUDWLF�ULVN��LV�D�WHPSRUDO

SKHQRPHQRQ�WKDW�LV�D�SRVLWLYH�IXQFWLRQ�RI�WKH�LQWHUYDO�RI�WLPH

EHWZHHQ�WKH�ILUVW�DQG�VHFRQG�DSSUDLVDOV����,QGHHG��LI�WKH

LGLRV\QFUDWLF�ULVN�LQ�WKH�UHWXUQ�LV�LQGHSHQGHQW�DFURVV�WLPH��WKHQ

WKH�YDULDQFH�LQ�WKH�LGLRV\QFUDWLF�ULVN�FRPSRQHQW�RI�WKH�505

UHVLGXDOV�LV�GLUHFWO\�SURSRUWLRQDO�WR�WKH�OHQJWK�RI�WLPH�EHWZHHQ

WKH�WZR�DSSUDLVDOV�LQ�WKH�REVHUYDWLRQ���,Q�FRQWUDVW��WKH�UDQGRP

DSSUDLVDO�HUURU�LV�D�QRQ�WHPSRUDO��FURVV�VHFWLRQDO�UHDOL]DWLRQ�LQ

WKH�REVHUYHG�YDOXH�OHYHO�SHU�VH��ZKLFK�RFFXUV�ZKHQHYHU�DQ

DSSUDLVDO�LV�PDGH�

7KHUHIRUH��ZH�FDQ�SHUIRUP�D��VHFRQG�VWDJH��UHJUHVVLRQ�

�����������������������������������������������������������������
UHWXUQV�DOZD\V�H[DFWO\�HTXDOHG�WKH�SRSXODWLRQ�DYHUDJH�UHWXUQ�
���,GLRV\QFUDWLF�ULVN�PDWHULDOL]HV�RQO\�RYHU�WLPH��DV�LW�RFFXUV�LQ�WKH
SURSHUW\
V�UHWXUQ��WKDW�LV��LQ�WKH�FKDQJH�LQ�WKH�SURSHUW\
V�YDOXH�RYHU�WLPH�
DQG�GRHV�QRW�H[LVW�LQKHUHQWO\�LQ�WKH�SURSHUW\
V�YDOXH�OHYHO�SHU�VH�
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UHJUHVVLQJ�WKH�VTXDUHV�RI�WKH�QRUPDOL]HG�SHUFHQWDJH�UHVLGXDOV�RQWR

D�FRQVWDQW�DQG�WKH�WLPH�EHWZHHQ�WKH�WZR�DSSUDLVDOV���

( ) ( )
LLL

IVQ ηγα +−+=�

����
ZKHUH���V�I�L�LV�WKH�QXPEHU�RI�TXDUWHUV�EHWZHHQ�WKH�ILUVW�DQG

VHFRQG�DSSUDLVDOV�LQ�REVHUYDWLRQ�L��DQG�η
L
�LV�WKH�VHFRQG�VWDJH

UHJUHVVLRQ�HUURU�LQ�REVHUYDWLRQ�L���,Q�WKLV�VHFRQG�VWDJH

UHJUHVVLRQ�WKH�FRHIILFLHQW�RQ�WKH�WLPH�EHWZHHQ�DSSUDLVDOV�WHUP��γ�

ZLOO�SLFN�XS�WKH�LGLRV\QFUDWLF�ULVN�FRPSRQHQW��WKH�YDULDQFH�DFURVV

WLPH��SHU�TXDUWHU��ZKLOH�WKH�FRQVWDQW��α��ZLOO�SLFN�XS�WKH�QRQ�

WHPSRUDO�FRPSRQHQW�RI�QRLVH��ZKLFK�LV�WKH�FRPSRQHQW�UHIOHFWLQJ�WKH

DSSUDLVDO�HUURU�

7R�EH�PRUH�SUHFLVH��WKH�HVWLPDWHG�FRQVWDQW��αÖ ��KDV�WKH

IROORZLQJ�UHODWLRQVKLS�WR�WKH�DSSUDLVDO�HUURU�

( ) [ ]
MM 9H9$5ρα −= ��Ö

����
ZKHUH� ρ �LV�WKH�FRUUHODWLRQ�FRHIILFLHQW�EHWZHHQ�WKH�DSSUDLVDO

HUURUV�LQ�VXFFHVVLYH�DSSUDLVDOV�RI�WKH�VDPH�SURSHUW\��DQG�
MM

9H �LV

WKH�SHUFHQWDJH�HUURU�LQ�LQGLYLGXDO�DSSUDLVDO�M���(TXDWLRQ�����

IROORZV�EHFDXVH��DV�VHHQ�LQ�������WKH�UHVLGXDOV�WKDW�DUH�EHLQJ

UHJUHVVHG�LQ�WKH�VHFRQG�VWDJH�DUH�GLIIHUHQFHV�EHWZHHQ�WZR

SHUFHQWDJH�HUURU�WHUPV��WKRVH�LQ�WKH�ILUVW�DQG�VHFRQG�DSSUDLVDOV��

��������������������
���)RU�SXUSRVHV�RI�HVWLPDWLQJ�WKH�DYHUDJH�DSSUDLVDO�HUURU��WKLV�VHFRQG�VWDJH
UHJUHVVLRQ�LV�SHUIRUPHG�RQ�WKH�UHVLGXDOV�IURP�D�VLPSOH�2/6�ILUVW�VWDJH
UHJUHVVLRQ�RI������WKDW�LV��ZLWKRXW�WKH�LQVWUXPHQWDO�YDULDEOHV�FRUUHFWLRQ�
7KLV�LV�EHFDXVH�IRU�WKH�SXUSRVH�RI�HVWLPDWLQJ�DSSUDLVDO�HUURU�ZH�GR�QRW�FDUH
DERXW�ELDV�LQ�WKH�ILUVW�VWDJH�UHJUHVVLRQ�FRHIILFLHQWV��EXW�ZH�GR�FDUH�DERXW
PLQLPL]LQJ�WKH�VTXDUHG�UHVLGXDOV��ZKLFK�WKH�XQFRQVWUDLQHG�2/6�ZLOO�EHWWHU
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7KH�YDULDQFH�RI�D�GLIIHUHQFH�EHWZHHQ�WZR�UDQGRP�YDULDEOHV�LV�WKH

VXP�RI�WKHLU�YDULDQFHV�PLQXV�WZLFH�WKHLU�FRYDULDQFH��ZKLFK�LV�ZKDW

LV�UHIOHFWHG�LQ�HTXDWLRQ��������7KXV��DQ�HPSLULFDO�HVWLPDWH�RI�WKH
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LV�FDQ�RQO\�EH�HVWLPDWHG�

5HOHYDQW�WR�WKLV�TXHVWLRQ��WKH�UHVXOWV�RI�WKH�FRQWUROOHG

DSSUDLVDO�H[SHULPHQW�UHSRUWHG�LQ�'LD]�	�:ROYHUWRQ��������VKHG�VRPH

OLJKW���7KHLU�H[SHULPHQWDO�GDWD�UHYHDO�D�FRUUHODWLRQ�RI�����

EHWZHHQ�WKH�HUURUV�LQ�WKH�ILUVW�DQG�VHFRQG�DSSUDLVDOV�RI�WKH�VDPH

SURSHUW\�E\�WKH�VDPH�DSSUDLVHU���+RZHYHU��LQ�WKH�'LD]�:ROYHUWRQ

H[SHULPHQW�WKHUH�ZHUH�RQO\���PRQWKV�EHWZHHQ�WKH�WZR�H[SHULPHQW

VHVVLRQV��ZKHUHDV�LQ�WKH�505�GDWDEDVH�WKHUH�DUH�RQ�DYHUDJH�DERXW

�����PRQWKV������TXDUWHUV��EHWZHHQ�WKH�WZR�VHULRXV�UHDSSUDLVDOV�

$OVR��LQ�WKH�505�GDWDEDVH�WKH�FRQVHFXWLYH�DSSUDLVDOV�DUH�QRW

DOZD\V�FRQGXFWHG�E\�WKH�VDPH�DSSUDLVHU��HYHQ�ZKHQ�LW�LV�WKH�VDPH

DSSUDLVDO�ILUP�LW�ZRXOG�QRW�DOZD\V�EH�WKH�VDPH�LQGLYLGXDO�SHUVRQ��

)RU�ERWK�RI�WKHVH�UHDVRQV�RQH�ZRXOG�H[SHFW�WKH�ORQJLWXGLQDO�HUURU

FRUUHODWLRQ�WR�EH�OHVV�WKDQ������LQ�WKH�505�GDWDEDVH���3HUKDSV���

SHUFHQW�ZRXOG�EH�D�UHDVRQDEOH�HVWLPDWH�IRU�ρ��ZKLFK�ZRXOG�LPSO\

UDQGRP�DSSUDLVDO�HUURU�RI�DURXQG����SHUFHQW�LQ�WKH�1&5(,)

SRSXODWLRQ���
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7KH�SUHVHQW�SDSHU�UHSRUWV�WKH�UHVXOWV�RI�WKH�GHYHORSPHQW�RI�DQ�505
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���7KHUH�LV�HYLGHQFH�WKDW�WKH�DSSUDLVDO�VWDQGDUG�SHUFHQWDJH�HUURU�KDV�EHHQ
JHWWLQJ�VPDOOHU�RYHU�WLPH��DQG�WKDW�LW�LV�VPDOOHU�IRU�ODUJHU�SURSHUWLHV���$Q
H[SDQGHG�VHFRQG�VWDJH�UHJUHVVLRQ�LQFOXGLQJ�FDOHQGDU�WLPH�DQG�SURSHUW\�VL]H�DV

LQGHSHQGHQW�YDULDEOHV�JLYHV�WKH�IROORZLQJ�UHVXOWV��αÖ  ����������7VWDW �������
γÖ  ������������������FRHIILFLHQW�RQ�FDOHQGDU�WLPH��LQ�TXDUWHUV�HODSVHG�VLQFH
�������� ���������������������DQG�FRHIILFLHQW�RQ�SURSHUW\�VL]H��LQ���PLOOLRQV
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YHUVLRQ�RI�WKH�1&5(,)�LQGH[���7KH�505�LQGH[�DSSHDUV�EURDGO\

VLPLODU�WR�WKH�RIILFLDO�13,��EXW�GLIIHUHQW�DQG��ZH�DUJXH���D

OLWWOH�EHWWHU��LQ�VRPH�UHVSHFWV���%\�DYRLGLQJ�VWDOH�YDOXDWLRQV�

WKH�505�LV�E\�QDWXUH�PRUH��XS�WR�GDWH��WKDQ�WKH�13,��DQG

HOLPLQDWHV�WKH�DUWLILFLDO�VHDVRQDOLW\���6WDWLVWLFDOO\��WKH�505�LV

D�OHDGLQJ�LQGLFDWRU�RI�WKH�13,�IRXU�TXDUWHUV�ODWHU��DQG�GLVSOD\V

JUHDWHU�YRODWLOLW\�WKDQ�WKH�13,���'XULQJ�WKH�HDUO\�\HDUV��ZKHQ

WKHUH�ZHUH�IHZ�SURSHUWLHV�LQ�WKH�1&5(,)�GDWDEDVH��WKH�505�GLVSOD\V

VRPH�HYLGHQFH�RI�H[FHVVLYH�QRLVH��ZKLFK�WKH�13,�GRHV�QRW�VXIIHU�

(YHQ�WKHQ��KRZHYHU��WKH�505�UHIOHFWV�UHDO�HYHQWV�WKDW�VKRXOG�KDYH

DIIHFWHG�UHDO�HVWDWH��VXFK�DV�WKH������UHFHVVLRQ��ZKLOH�WKH�13,�LV

FRPSOHWHO\�VPRRWK�WKURXJKRXW�WKH�HDUO\�SHULRG���)URP�D�VWDWLVWLFDO

SHUVSHFWLYH��WKH�505�LV�D��WUXH�TXDUWHUO\�LQGH[���ZKLOH�WKH�13,�LV

PRUH�OLNH�DQ��DQQXDO�LQGH[��SDUWLDOO\�XSGDWHG�HDFK�TXDUWHU����)RU

WKHVH�UHDVRQV��DQG�EHFDXVH�WKH�505�UHTXLUHV�QR�PRUH�LQIRUPDWLRQ

WKDQ�1&5(,)�DOUHDG\�FROOHFWV�WR�SURGXFH�WKH�13,��LW�ZRXOG�VHHP

LQWHUHVWLQJ�IRU�1&5(,)�WR�FRQVLGHU�UHJXODUO\�SXEOLVKLQJ�WKH�505

LQGH[�HDFK�TXDUWHU��LQ�DGGLWLRQ�WR�WKH�WUDGLWLRQDO�13,�

%HFDXVH�RI�LWV�JUHDWHU�DFFXUDF\��WKH�505�LV�SHUKDSV�WKH�EHVW

LQGLFDWRU�RI�WKH�WUXH�PDJQLWXGH�RI�WKH�����V�FUDVK�DQG�UHFRYHU\�LQ

WKH�FRPPHUFLDO�SURSHUW\�PDUNHWV�LQ�WKH�86���7KH�505�LQGLFDWHV�D

VOLJKWO\�GHHSHU�WRWDO�ORVV�WKDQ�WKH�13,�GXULQJ�WKH���������SHULRG

�����YHUVXV�������EXW�DOVR�D�VWURQJHU�UHFRYHU\�VLQFH�WKHQ�����

YHUVXV�������)LQDOO\��D�VLGH�EHQHILW�RI�WKH�505�SURFHGXUH�LV�WKH
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HVWLPDWLRQ�RI�WKH�PDJQLWXGH�RI�SURSHUW\�OHYHO�UDQGRP�DSSUDLVDO

HUURU���:H�HVWLPDWH�D�VWDQGDUG�HUURU�RI����SHUFHQW�DPRQJ

DSSUDLVDOV�RI�WKH�1&5(,)�SURSHUWLHV�
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3ULFH� ,QGH[� &RQVWUXFWLRQ�� -RXUQDO� RI� WKH� $PHULFDQ� 6WDWLVWLFDO
$VVRFLDWLRQ�YRO������������������

%DQN� $GPLQLVWUDWLRQ� ,QVWLWXWH�� (G�� 0HDVXULQJ� WKH� ,QYHVWPHQW
3HUIRUPDQFH� RI� 3HQVLRQ� )XQGV� IRU� WKH� 3XUSRVH� RI� ,QWHU�)XQG
&RPSDULVRQ�� %DQN� $GPLQLVWUDWLRQ� ,QVWLWXWH�� 3DUN� 5LGJH�� ,OOLQRLV�
����

&DVH�.�� 	� 5�6KLOOHU�� �3ULFHV� RI� 6LQJOH� )DPLO\� +RPHV� 6LQFH� �����
1HZ�,QGH[HV�IRU�)RXU�&LWLHV���LQ�WKH�1HZ�(QJODQG�(FRQRPLF�5HYLHZ
SS��������6HSW�2FW������

&DVH�.��	�5�6KLOOHU���)RUHFDVWLQJ�3ULFHV�DQG�([FHVV�5HWXUQV�LQ�WKH
+RXVLQJ�0DUNHW´�$5(8($�-RXUQDO�����������������)DOO������

&ODSS�-��� &�*LDFRWWR�� �(VWLPDWLQJ� 3ULFH� ,QGLFHV� IRU� 5HVLGHQWLDO
3URSHUW\��$�&RPSDULVRQ�RI�5HSHDW�6DOHV�DQG�$VVHVVHG�9DOXH�0HWKRGV�
-RXUQDO�RI�WKH�$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ�9RO�������������
-XQH�����

'LD]�-��	�:ROYHUWRQ�0���$�/RQJLWXGLQDO�([DPLQDWLRQ�RI�WKH
$SSUDLVDO�6PRRWKLQJ�+\SRWKHVLV���IRUWKFRPLQJ�LQ�5HDO�(VWDWH
(FRQRPLFV�������VHH�:RUNLQJ�3DSHU��*HRUJLD�6WDWH�8QLYHUVLW\�
&ROOHJH�RI�%XVLQHVV�$GPLQLVWUDWLRQ��'HSDUWPHQW�RI�5HDO�(VWDWH�
������

*DW]ODII�'��DQG�'�+DXULQ��6DPSOH�6HOHFWLRQ�%LDV�DQG�5HSHDW�6DOHV
,QGH[�(VWLPDWHV����-RXUQDO�RI�5HDO�(VWDWH�)LQDQFH�DQG�(FRQRPLFV�
IRUWKFRPLQJ������

*HOWQHU�'���5�*UDII�	�0�<RXQJ���5DQGRP�'LVDJJUHJDWH�$SSUDLVDO
(UURU�LQ�&RPPHUFLDO�3URSHUW\��(YLGHQFH�IURP�WKH�5XVVHOO�1&5(,)
'DWDEDVH���-RXUQDO�RI�5HDO�(VWDWH�5HVHDUFK�����������������)DOO
����

*HOWQHU�'���7KH�5HSHDWHG�0HDVXUHV�5HJUHVVLRQ�%DVHG�,QGH[��$�%HWWHU
:D\� WR� &RQVWUXFW� $SSUDLVDO�%DVHG� ,QGLFHV� RI� &RPPHUFLDO� 3URSHUW\
9DOXH���5HDO�(VWDWH�)LQDQFH���������������:LQWHU�����

*HOWQHU�'���+RZ�$FFXUDWH�LV�WKH�1&5(,)�,QGH[�DV�D�%HQFKPDUN��DQG
:KR�&DUHV"���5HDO�(VWDWH�)LQDQFH��������:LQWHU�����

*RHW]PDQQ�:�� �7KH� $FFXUDF\� RI� 5HDO� (VWDWH� ,QGLFHV�� 5HSHDW� 6DOH
(VWLPDWRUV��-RXUQDO�RI�5HDO�(VWDWH�)LQDQFH�	�(FRQRPLFV������������
0DUFK�����

6KLOOHU�5���$ULWKPHWLF�5HSHDW�6DOHV�3ULFH�(VWLPDWRUV��-RXUQDO�RI
+RXVLQJ�(FRQRPLFV���������������0DUFK�����
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([KLELW����6FKHPDWLF�'LDJUDP�RI�505�'DWDEDVH�)LOWHU
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([KLELW����13,�	�505�4XDUWHUO\�7RWDO�5HWXUQ�6WDWLVWLFV�
�������� 13, 505

*HRPHWULF�PHDQ ����� �����
$ULWKPHWLF�PHDQ ����� �����

6WG�'HYLDWLRQ ����� �����
&URVV�FRUUHODWLRQ ������
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