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$EVWUDFW

7KLV DUWLFOH VWXGLHV WKH UHODWLYH LQYHVWPHQW SHUIRUPDQFH RI VHYHUDO VWRFN�YDOXDWLRQ PHDVXUHV�

7KH pUVW LV D PLVSULFLQJ PHDVXUH EDVHG RQ WKH VWRFN YDOXDWLRQ PRGHO GHYHORSHG E\ %DNVKL DQG

&KHQ ������ DQG H[WHQGHG E\ 'RQJ ������ �KHUHDIWHU� WKH %&' PRGHO�� 7KH %&' PRGHO UH�

ODWHV� LQ FORVHG IRUP� D VWRFN
V IDLU YDOXH WR �L� WKH pUP
V QHW HDUQLQJV SHU VKDUH �(36�� �LL� WKH

H[SHFWHG IXWXUH (36 JURZWK DQG �LLL� WKH VWRFKDVWLF ���\HDU 7UHDVXU\ \LHOG� 7KH VHFRQG LV D

YDOXH�SULFH �9�3� UDWLR EDVHG RQ WKH /HH�0\HUV�6ZDPLQDWKDQ ������ UHVLGXDO�LQFRPH PRGHO�

7KH RWKHU PHDVXUHV DUH DOO LQGLUHFW YDOXDWLRQ LQGLFDWRUV� LQFOXGLQJ ERRN�PDUNHW �%�0�� HDUQ�

LQJV�SULFH �(�3�� VL]H� DQG SDVW UHWXUQ PRPHQWXP� 7KHVH PHDVXUHV DUH VKRZQ WR SRVVHVV

GLVWLQFW SURSHUWLHV� )RU H[DPSOH� %�0� (�3 DQG WKH /HH�0\HUV�6ZDPLQDWKDQ 9�3 DUH KLJKO\

SHUVLVWHQW RYHU WLPH� KLJK �ORZ� %�0 JURXSV DOZD\V KDYH KLJK �ORZ� %�0 UDWLRV� %XW� WKH

%&' PRGHO PLVSULFLQJ LV KLJKO\ PHDQ�UHYHUWLQJ� DQ RYHUSULFHG JURXS ZLOO HYHQWXDOO\ EHFRPH

XQGHUSULFHG �LQ DERXW ��� \HDUV RQ DYHUDJH�� DQG YLFH YHUVD� 0RUH LPSRUWDQWO\� WKH %&' PRGHO

PLVSULFLQJ� PRPHQWXP� VL]H� (�3� 9�3 DQG %�0 DUH� LQ GHFUHDVLQJ RUGHU� VLJQLpFDQW H[ DQWH

SUHGLFWRUV RI IXWXUH UHWXUQV� 7KH EHVW LQYHVWPHQW VWUDWHJ\ LV WR FRPELQH WKH %&' PRGHO PLV�

SULFLQJ ZLWK PRPHQWXP UDQNLQJV� ,QGHHG� LI RQH ZRXOG PDLQWDLQ DQ HTXDOO\�ZHLJKWHG SRUWIROLR

RI VWRFNV WKDW DUH WKH PRVW XQGHUSULFHG DQG WKDW KDYH WRS PRPHQWXP� WKH DYHUDJH PRQWKO\

UHWXUQ IURP ���� WR ���� ZRXOG KDYH EHHQ ������ ZLWK D PRQWKO\ -HQVHQ
V DOSKD RI DERXW �����

-(/ &ODVVLpFDWLRQ 1XPEHUV� *��� *��� *��

.H\ZRUGV� 6WRFN YDOXDWLRQ� ERRN�PDUNHW� HDUQLQJV�SULFH� pUP VL]H� SULFH PRPHQWXP�

VWRFN UHWXUQV� LQYHVWPHQW PDQDJHPHQW�
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,Q WKH UHFHQW GHEDWH RQ LQYHVWPHQW VW\OHV� WKHUH LV LQFUHDVLQJ HYLGHQFH WKDW WUDGLWLRQDO LQGLUHFW

YDOXDWLRQ PHDVXUHV FDQ SURpWDEO\ GLoHUHQWLDWH DPRQJ VWRFNV� )RU H[DPSOH� DW YDULRXV KROGLQJ

KRUL]RQV VPDOO pUPV RQ DYHUDJH RXWSHUIRUP ODUJH pUPV �%DQ] �������� 'HpQHG DV KDYLQJ KLJK

ERRN�PDUNHW �%�0�� HDUQLQJV�SULFH �(�3�� FDVKqRZ�SULFH �&�3�� RU GLYLGHQG�SULFH �'�3�� YDOXH

VWRFNV KDYH KLJKHU DYHUDJH UHWXUQV WKDQ JURZWK VWRFNV �L�H�� ZLWK ORZ %�0� (�3� &�3� RU '�3

UDWLRV� �)DPD DQG )UHQFK ������ ����� ������ /DNRQLVKRN� 6KOHLOIHU� DQG 9LVKQ\ �������� ,Q

DGGLWLRQ� WHFKQLFDO LQGLFDWRUV VXFK DV PRPHQWXP �ZKHQ GHpQHG XVLQJ SDVW �� WR ���PRQWK UHWXUQV�

DUH DOVR VKRZQ WR KDYH SUHGLFWLYH SRZHU IRU IXWXUH UHWXUQV� KLJK�PRPHQWXP VWRFNV RQ DYHUDJH

FRQWLQXH RXWSHUIRUPLQJ ORZ�PRPHQWXP VWRFNV RYHU WKH QH[W �� WR ���PRQWK SHULRG �H�J�� 'DQLHO

DQG 7LWPDQ ������� -HJDGHHVK DQG 7LWPDQ �������� +RZHYHU� RYHU WKH VKRUW WHUP �� WR � PRQWKV�

DQG RYHU WKH ORQJ WHUP �� WR � \HDUV� WKHUH LV D WHQGHQF\ IRU SDVW ZLQQHUV WR EHFRPH ORVHUV DQG

YLFH YHUVD �H�J�� 'H %RQGW DQG 7KDOHU ������ ������� 7KHVH UHVXOWV RQ WKH LQGLUHFW YDOXDWLRQ DQG

WHFKQLFDO LQGLFDWRUV VHHP WR EH UREXVW DFURVV 8�6� DQG LQWHUQDWLRQDO PDUNHWV��

7KH LQWHQWLRQ RI WKLV SDSHU LV QRW WR H[SODLQ ZK\ WKHVH PHDVXUHV KDYH VXFK SUHGLFWLYH SRZHU�

EXW WR VWXG\ WKH UHODWLYH SHUIRUPDQFH RI D PRGHO�EDVHG DOWHUQDWLYH� 7KH WUDGLWLRQDO YDOXDWLRQ

PHDVXUHV DUH DW EHVW LQGLUHFW DSSUR[LPDWLRQV RI WUXH YDOXH� :KHQ DSSOLHG RYHU WLPH� D VWRFN
V

FXUUHQW PDUNHW UDWLRV �H�J�� %�0� (�3� &�3 DQG '�3� DORQH FDQQRW WHOO DQ LQYHVWRU ZKHWKHU

WKH VWRFN
V SULFH LV WRR KLJK �RU WRR ORZ�� UHODWLYH WR KLVWRULFDO RU DQ\ RWKHU VWDQGDUGV� 6LQFH

WKHVH UDWLRV GR QRW KDYH D UHDVRQDEO\ VWUXFWXUHG VWRFN�YDOXDWLRQ PRGHO EHKLQG WKHP� WKH\ DUH QRW

GLUHFWO\ OLQNHG WR WKH pUP
V RWKHU FRQGLWLRQV �H�J�� H[SHFWHG IXWXUH (36� IXWXUH FDVKqRZ� DQG WKH

EXVLQHVV�F\FOH QDWXUH RI WKH pUP� RU WKH PDFURHFRQRPLF FRQGLWLRQV �L�H�� LQWHUHVW UDWHV� LQqDWLRQ�

DQG VR RQ�� )RU WKLV UHDVRQ� WKH\ FDQQRW EH IXOO\ LQIRUPDWLYH RI D pUP
V WUXH YDOXH� $ KLJK (�3 �RU

%�0� VWRFN LV QRW QHFHVVDULO\ XQGHUSULFHG� ZKHUHDV D ORZ %�0 VWRFN LV QRW QHFHVVDULO\ RYHUSULFHG�

6LPLODUO\� D WRS�PRPHQWXP VWRFN FDQ VWLOO EH XQGHUSULFHG�

7R pQG D PRUH FRPSOHWHO\ VWUXFWXUHG YDOXDWLRQ PHDVXUH� ZH DGRSW D UHFHQW VWRFN�YDOXDWLRQ

PRGHO GHYHORSHG E\ %DNVKL DQG &KHQ ������ DQG H[WHQGHG E\ 'RQJ ������ �KHUHDIWHU WKH %&'

PRGHO�� 7KH %&' PRGHO RoHUV D FORVHG�IRUP IRUPXOD IRU YDOXLQJ VWRFNV� XQGHU WKH IROORZLQJ WKUHH

DVVXPSWLRQV�

s 'LYLGHQG HTXDOV D p[HG IUDFWLRQ RI QHW HDUQLQJV SHU VKDUH �(36� SOXV QRLVH� $GMXVWHG (36

�L�H�� DFWXDO (36 SOXV D FRQVWDQW� IROORZV D SURSRUWLRQDO GLoXVLRQ SURFHVV�

� $ OVR VH H %H UN �� � � � �� . R WKD UL� 6KD QN H Q� D QG 6OR D Q �� � � � �� /R D QG 0 D F . LQOD \ �� � � � �� /R XJ KUD Q �� � � � �� 0 D F . LQ�
OD \ �� � � � �� 0 R VN R Z LW] �� � � � �� D QG 5R XZ H QKR UVW �� � � � �� 1 R W D OO WKH SD SH UV pQG VXSSR UWLY H H Y LGH QF H R I WKH VL] H �
%� 0 � R U PR PH QWXP H oH F WV� ) R U LQVWD QF H � %H UN �� � � � � D UJ XH V WKD W WKH VL] H H oH F W PD \ EH D VWD WLVWLF D O F UH D WLR Q Z KLOH
/R XJ KUD Q �� � � � � VKR Z V WKD W WKH UH LV QR %� 0 H oH F W D PR QJ OD UJ H �F D S VWR F N V� ) R U D PR UH F R PSOH WH UH IH UH QF H OLVW� VH H
' D QLH O� + LUVKOH LIH U� D QG 6XEUD KPD Q\ D P �� � � � ��
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s 7KH H[SHFWHG DGMXVWHG�(36 JURZWK IROORZV D PHDQ�UHYHUWLQJ VWRFKDVWLF SURFHVV�

s 7KH HFRQRP\
V SULFLQJ NHUQHO LV FRQVLVWHQW ZLWK WKH 9DVLFHN ������ WHUP VWUXFWXUH RI LQWHUHVW

UDWHV� ZKHUH WKH LQVWDQWDQHRXV LQWHUHVW UDWH IROORZV D PHDQ�UHYHUWLQJ VWRFKDVWLF SURFHVV�

%&'
V SDUDPHWHUL]DWLRQ RI WKH (36 DQG LWV JURZWK SURFHVVHV GLVWLQJXLVKHV ORQJ�UXQ (36 JURZWK

IURP FXUUHQW JURZWK DQG VHSDUDWHO\ PHDVXUHV WKH FKDUDFWHULVWLFV RI WKH pUP
V EXVLQHVV F\FOH� ,Q

DGGLWLRQ WR WKH EXVLQHVV�F\FOH SDUDPHWHUV RI ERWK WKH pUP DQG WKH HFRQRP\� WKHLU VWRFN�YDOXDWLRQ

IRUPXOD WDNHV WKUHH YDULDEOHV DV LQSXW� FXUUHQW RSHUDWLQJ (36� H[SHFWHG IXWXUH (36 �EDVHG RQ

FRQVHQVXV DQDO\VW IRUHFDVWV�� DQG FXUUHQW LQWHUHVW UDWH� 7KH IRUPXOD GLoHUHQWLDWHV ERWK DFURVV

EXVLQHVV�F\FOH VWDJHV RI WKH VDPH pUP DQG DPRQJ pUPV LQ GLVWLQFW VHFWRUV� 7KHUHIRUH� D VWRFN

FDQ EH IDLU�YDOXHG HYHQ LI LW KDV D KLJK (�3 RU %�0 UDWLR� ZKLOH WZR IDLU�YDOXHG VWRFNV FDQ

KDYH VXEVWDQWLDOO\ GLoHUHQW (�3 RU %�0 OHYHOV LI WKH\ GLoHU HLWKHU LQ WKH QDWXUH RI EXVLQHVV RU LQ

EXVLQHVV�F\FOH VWDJH� ,QGHHG� %DNVKL DQG &KHQ ������ VKRZ WKDW WKHLU VWRFN�YDOXDWLRQ PRGHO WUDFNV

HTXLW\ LQGLFHV DQG LQGLYLGXDO VWRFN SULFHV UHPDUNDEO\ FORVHO\ �ZLWK OHVV WKDQ ��� SULFLQJ HUURUV��

7KH\ DOVR GHPRQVWUDWH D VWURQJ PHDQ�UHYHUWLQJ WHQGHQF\ IRU WKHLU PRGHO�GHWHUPLQHG PLVSULFLQJ

PHDVXUH��

2QFH WKH %&' PRGHO SULFH LV GHWHUPLQHG �RXW RI VDPSOH� IRU HDFK VWRFN DQG IRU HDFK WLPH

SRLQW� WKH SHUFHQWDJH GLoHUHQFH RI WKH PDUNHW SULFH UHODWLYH WR WKH PRGHO SULFH LV XVHG WR GHpQH

RXU %&' PRGHO PLVSULFLQJ PHDVXUH� $V GLVFXVVHG LQ %DNVKL DQG &KHQ ������� VXFK D PRGHO�EDVHG

PLVSULFLQJ PHDVXUH FDQ WDNH ODUJH RU VPDOO YDOXHV� HLWKHU EHFDXVH WKH PDUNHW LV ZURQJ RU EHFDXVH

WKH PRGHO LV ZURQJ� )RU WKLV UHDVRQ� ZH FDQ MXGJH WKH UHDVRQDEOHQHVV RI D PLVSULFLQJ PHDVXUH IURP

WKUHH DQJOHV� )LUVW� WKH SULFLQJ HUURUV VKRXOG RQ DYHUDJH EH FORVH WR ]HUR� ZLWK QR ODUJH GHYLDWLRQV�

6HFRQG� WKH PLVSULFLQJ PHDVXUH VKRXOG EH PHDQ�UHYHUWLQJ RYHU WLPH� LGHDOO\ DW D IDVW VSHHG� 7KLUG�

WKH PLVSULFLQJ PHDVXUH VKRXOG SRVVHVV VLJQLpFDQW SUHGLFWLYH SRZHU RI IXWXUH UHWXUQV �RWKHUZLVH�

DOO WKH SULFLQJ HUURUV DUH QRW GXH WR WKH PDUNHW� EXW GXH WR PRGHO PLVVSHFLpFDWLRQV�� 2I FRXUVH�

�,Q WKH D F F R XQWLQJ OLWH UD WXUH � 2KOVR Q �� � � � � � � � � � KD V GH Y H OR SH G D Q H T XLW\ Y D OXD WLR Q PR GH O ED VH G R Q ER R N Y D OXH
D QG UH VLGXD O LQF R PH � ) R U H PSLULF D O Z R UN R Q WKH 2KOVR Q PR GH O� VH H ' H F KR Z � + XWWR Q� D QG 6OR D Q �� � � � �� D QG + D QG D QG
/D QGVPD Q �� � � � �� 5H F H QW H PSLULF D O VWXGLH V E\ ) UD QN H O D QG /H H �� � � � � D QG /H H � 0 \ H UV� D QG 6Z D PLQD WKD Q �� � � � �
VKR Z WKD W H Y H Q Z LWK D PXOWL�VWD J H UH VLGXD O�H D UQLQJ V GLVF R XQWLQJ PR GH O� R QH F D Q D F KLH Y H ER WK D EH WWH U SULF LQJ pW
WKD Q WKH F OD VVLF *R UGR Q �� � � � � PR GH O D QG EH WWH U VWR F N �UH WXUQ SUH GLF WLY H SR Z H U WKD Q WKH WUD GLWLR QD O PD UN H W UD WLR V
PH QWLR QH G D ER Y H � %D VH G R Q D F F R XQWLQJ ER R N Y D OXH D QG UH VLGXD O H D UQLQJ V� KR Z H Y H U� WKH LU PXOWL�VWD J H GLVF R XQW IR UPXOD
LV QR W D F OR VH G�IR UP Y D OXD WLR Q PR GH O �LQ WKH VH QVH R I WKH %OD F N �6F KR OH V R SWLR Q�SULF LQJ R U WKH 9 D VLF H N �� � � � � ER QG�
Y D OXD WLR Q IR UPXOD V�� D V LW UH T XLUH V D Q H PSLULF D O H VWLPD WLR Q R I H D F K IXWXUH UH VLGXD O H D UQLQJ V D QG WKH H QG�R I�IR UH F D VWLQJ �
KR UL] R Q OLT XLGD WLR Q Y D OXH R I WKH VWR F N � 7 KH OD F N R I D F OR VH G�IR UP VR OXWLR Q R IWH Q PD N H V WKH H PSLULF D O LPSOH PH QWD WLR Q
VXEMH F W WR D GGLWLR QD O DG KRF PR GLpF D WLR QV� ) XUWKH UPR UH � Z LWKR XW D F R PSOH WH O\ SD UD PH WH UL] H G VWUXF WXUH IR U WKH pUP
R U IR U WKH PD F UR H F R QR P\ � WKH UH D UH QR SD UD PH WH UV WR EH H VWLPD WH G IUR P SD VW GD WD � & R QVH T XH QWO\ � LQ /H H � 0 \ H UV�
D QG 6Z D PLQD WKD Q �� � � � �� VWR F N Y D OXD WLR Q LV LQGH SH QGH QW R I KR Z WKH PD UN H W KD V Y D OXH G WKH VWR F N LQ WKH SD VW �D QG
KH QF H GR H V QR W UH qH F W PD UN H W VXSSO\ �GH PD QG R U OLT XLGLW\ ID F WR UV�� 6WLOO� WKH LU pQGLQJ V D UH LPSR UWD QW D V WKH \ VKR Z
KR Z PXF K WKH WUD GLWLR QD O PXOWL�VWD J H GLVF R XQW PR GH OV F D Q D F KLH Y H LQ LGH QWLI\ LQJ Y D OXH D PR QJ VWR F N V� 6H H %D N VKL
D QG & KH Q �� � � � � IR U IXUWKH U GLVF XVVLR QV R Q WKH GLoH UH QF H V EH WZ H H Q WKH %& ' PR GH O D QG WKH D F F R XQWLQJ D SSUR D F K�
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LQ HYDOXDWLQJ D VWRFN�YDOXDWLRQ PRGHO� RQH VKRXOG WDNH LQWR DFFRXQW DOO WKH WKUHH FRQVLGHUDWLRQV�

2WKHUZLVH� D VWRFN�YDOXDWLRQ PRGHO FDQ KDYH OLWWOH SULFLQJ HUURUV �UHODWLYH WR WKH PDUNHW� WKDW

DUH IDVW PHDQ�UHYHUWLQJ� EXW VKRZ QR UHODWLRQ WR D VWRFN
V IXWXUH UHWXUQ� :KLOH WKDW FDVH LV VWLOO

LQWHUHVWLQJ IURP D PRGHOLQJ SHUVSHFWLYH� VXFK D PRGHO PD\ QRW EH XVHIXO IRU JXLGLQJ LQYHVWPHQW

GHFLVLRQV� 2Q WKH %&' PRGHO� %DNVKL DQG &KHQ ������ DQG 'RQJ ������ KDYH FRQGXFWHG H[WHQVLYH

DQDO\VHV RQ WKH PDJQLWXGH DQG EHKDYLRU RI LWV SULFLQJ HUURUV� ,Q WKLV SDSHU� ZH IRFXV RQ WKH RWKHU

WZR \DUGVWLFNV �PHDQ�UHYHUVLRQ DQG UHWXUQ�SUHGLFWLQJ SRZHU�� XVLQJ D VDPSOH RI ���� 8�6� VWRFNV�

7KH LQGLUHFW YDOXDWLRQ PHDVXUHV �L�H�� %�0� (�3� &�3� DQG SDVW UHWXUQV� DUH QRW VXSSRVHG

WR EH FORVH WR ]HUR� %XW� WR EH PHDQLQJIXO YDOXDWLRQ PHDVXUHV� WKH\ VKRXOG VWLOO EH �L� PHDQ�

UHYHUWLQJ DQG �LL� DEOH WR SUHGLFW IXWXUH VWRFN UHWXUQV� )RU LQVWDQFH� LI D VWRFN
V %�0 LV DOZD\V

SHUVLVWHQWO\ KLJKHU WKDQ RWKHUV� WKHQ LW GRHV QRW PDNH VHQVH WR EX\ WKH VWRFN �VLPSO\ EHFDXVH RI

LWV UHODWLYHO\ KLJK %�0� DV WKHUH ZLOO QHYHU EH D ?FRUUHFWLRQ� LQ LWV %�0 UDWLR� ,Q WKLV SDSHU�

ZH FRPSDUDWLYHO\ VWXG\ �L� WKH %&' PRGHO PLVSULFLQJ� �LL� VL]H� �LLL� %�0� �LY� (�3� DQG �LY�

PRPHQWXP �EDVHG RQ HLWKHU SDVW �� RU ���PRQWK UHWXUQV�� 6WULFWO\ VSHDNLQJ� VL]H DQG PRPHQWXP

DUH QRW YDOXDWLRQ PHDVXUHV� %XW� WKH H[LVWLQJ OLWHUDWXUH VXJJHVWV WKDW WKH\ DUH XVHIXO IXWXUH�UHWXUQ

LQGLFDWRUV DQG KHQFH UHSUHVHQW ?YDOXH� LQGLUHFWO\� )RU FRPSDULVRQ� ZH DOVR LPSOHPHQW WKH /HH�

0\HUV�6ZDPLQDWKDQ ������ UHVLGXDO�LQFRPH PRGHO IRU HYHU\ VWRFN� )ROORZLQJ WKHLU WHUPLQRORJ\�

ZH UHIHU WR WKH UDWLR EHWZHHQ WKHLU PRGHO�GHWHUPLQHG IDLU�YDOXH DQG PDUNHW SULFH DV YDOXH�SULFH

�9�3� UDWLR�

2XU UHVXOWV DUH VXPPDUL]HG EHORZ�

s 6XFK UDWLRV DV %�0 DQG 9�3 DUH H[WUHPHO\ SHUVLVWHQW RYHU WLPH� )RU H[DPSOH� WKH DXWRFRUUH�

ODWLRQ RI %�0 GRHV QRW JR GRZQ WR ]HUR HYHQ DIWHU pYH \HDUV� DQG LW LV EDUHO\ PHDQ�UHYHUWLQJ�

,Q RQH H[SHULPHQW� ZH VRUW DOO VWRFNV LQWR TXDUWLOH JURXSV DFFRUGLQJ WR WKHLU 9�3 UDWLRV DV

RI -DQXDU\ ����� 7KHQ� ZH p[ WKH JURXSV IRU WKH \HDUV EHIRUH DQG DIWHU WKH VRUWLQJ �VR WKDW

WKH VWRFNV LQ HDFK JURXS VWD\ WKH VDPH�� ,W WXUQV RXW WKDW WKH DYHUDJH 9�3 UDWLR �IRU HDFK

JURXS� DOPRVW QHYHU FURVVHV EHWZHHQ WKH TXDUWLOH JURXSV� HLWKHU EHIRUH RU DIWHU WKH VRUWLQJ�

WKH KLJKHVW 9�3 TXDUWLOH DOZD\V KDV WKH KLJKHVW 9�3� WKH VHFRQG KLJKHVW TXDUWLOH DOZD\V KDV

WKH VHFRQG KLJKHVW 9�3� DQG VR RQ� %X\LQJ D KLJK�9�3 VWRFN ZKLOH VLPXOWDQHRXVO\ VKRUWLQJ

D ORZ�9�3 VWRFN ZLOO QRW EH SURpWDEOH RQ DYHUDJH� 7KH VDPH FRQFOXVLRQ KROGV IRU WKH %�0

UDWLR� $V D VWRFN
V %�0 DQG 9�3 GR QRW DSSHDU WR FRQYHUJH WR D ?QRUP�� WKHVH UDWLRV PD\

QRW EH DV D JRRG YDOXH LQGLFDWRU DV RQH ZRXOG OLNH�

s (�3 UDWLR LV VOLJKWO\ EHWWHU WKDQ %�0� DV LW GRHV UHYHUW WR VRPH QRUP RYHU WLPH� %XW� LW LV

VWLOO TXLWH SHUVLVWHQW�

s 7KH %&' PRGHO PLVSULFLQJ LV� LQ FRQWUDVW� PHDQ�UHYHUWLQJ DW D PXFK IDVWHU VSHHG WKDQ (�3�
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)RU PRVW pUPV� LW WDNHV OHVV WKDQ D \HDU WR ?FRUUHFW� DQ XQGHU�RYHUSULFHG VWRFN� 7R VHH KRZ

WKH PRGHO PLVSULFLQJ EHKDYHV RYHU WLPH� ZH DOVR VRUW DOO VWRFNV LQWR TXDUWLOHV DFFRUGLQJ WR

WKHLU PLVSULFLQJ OHYHOV DV RI -DQXDU\ ���� DQG p[ WKH TXDUWLOH JURXSV IRU DOO WKH \HDUV EHIRUH

DQG DIWHU WKH VRUWLQJ� ,Q WKLV FDVH� QRW RQO\ GR WKH DYHUDJH PLVSULFLQJ OHYHOV FURVV EHWZHHQ

WKH JURXSV� EXW DOVR WKH\ FURVV LQ V\VWHPDWLF ZD\V� ,I ZH ODEHO WKH TXDUWLOHV DFFRUGLQJ WR

WKHLU DYHUDJH -DQXDU\����� PLVSULFLQJ OHYHOV E\ 03� �XQGHUSULFHG�� 03�� 03� DQG 03�

�RYHUSULFHG�� WKHQ WKLV PLVSULFLQJ RUGHULQJ RI WKH TXDUWLOH JURXSV LV H[DFWO\ UHYHUVHG RQFH

HYHU\ ��� \HDUV �RQ DYHUDJH�� 7KDW LV� IRU H[DPSOH� WKH PRVW XQGHUSULFHG JURXS LQ �����

03�� LV WKH PRVW RYHUSULFHG JURXS VRPH \HDUV EHIRUH DQG VRPH \HDUV DIWHU ����� 7KLV

V\VWHPDWLF UHYHUVDO RI D VWRFN JURXS
V VWDWXV IURP EHLQJ KRW WR FROG DQG WKHQ IURP FROG WR

KRW �DV GHWHUPLQHG E\ WKH %&' PRGHO� LV FRQVLVWHQW ZLWK WKH ZLQQHU�ORVHU UHYHUVDO HYLGHQFH

LQ 'H %RQGW DQG 7KDOHU ������ ����� DQG RWKHUV�

1RW VXUSULVLQJO\� VL]H LV HYHQ PRUH SHUVLVWHQW WKDQ %�0� ZKLOH VWRFN UHWXUQV KDYH D VLJQLpFDQW

PHDQ�UHYHUVLRQ WHQGHQF\� ,Q DGGLWLRQ� D VWRFN LV PRUH OLNHO\ WR EH XQGHUSULFHG DFFRUGLQJ WR WKH

%&' PRGHO LI �L� WKH pUP LV VPDOO� �LL� LW KDV D KLJK %�0� RU �LLL� LW KDV ORZ PRPHQWXP� 2XU

UHVXOWV RQ UHWXUQ IRUHFDVWLQJ DUH DV IROORZV�

s ,Q IRUHFDVWLQJ RQH�PRQWK�IRUZDUG UHWXUQV� WKH %&' PRGHO PLVSULFLQJ LV WKH PRVW VLJQLpFDQW�

PRPHQWXP �EDVHG RQ SDVW ��PRQWK RU ���PRQWK UHWXUQV� WKH VHFRQG� DQG VL]H WKH WKLUG�

:KLOH %�0� (�3 DQG WKH /HH�0\HUV�6ZDPLQDWKDQ 9�3 UDWLR DUH VWDWLVWLFDOO\ VLJQLpFDQW

UHWXUQ�SUHGLFWRUV� WKH\ FRPH ODVW LQ WKH RUGHULQJ EDVHG RQ VLJQLpFDQFH� 7KH PRUH XQGHUSULFHG

D VWRFN� WKH KLJKHU LWV IXWXUH UHWXUQ� +LJK�PRPHQWXP VWRFNV FRQWLQXH RXWSHUIRUPLQJ ORZ�

PRPHQWXP RQHV� 6PDOO�FDS VWRFNV KDYH KLJKHU DYHUDJH UHWXUQV� $QG LQ VRPH FDVHV KLJKHU

%�0 VWRFNV KDYH KLJKHU DYHUDJH IXWXUH UHWXUQV� 2XU UHVXOW RQ %�0 PD\ QRW EH VXUSULVLQJ

JLYHQ WKH ODUJH�FDS ELDV RI RXU VDPSOH DQG JLYHQ WKH FODLP LQ /RXJKUDQ ������ WKDW WKH

ERRN�PDUNHW HoHFW LV PRVWO\ DVVRFLDWHG ZLWK VPDOO pUPV�

s 3RUWIROLRV VRUWHG RQ WKH %&' PLVSULFLQJ� VL]H� %�0� 9�3� DQG�RU PRPHQWXP SHUIRUP VXE�

VWDQWLDOO\ GLoHUHQWO\� $PRQJ DOO VWRFNV� WKH DYHUDJH PRQWKO\�UHWXUQ GLoHUHQFH LV �����

EHWZHHQ WKH XQGHU� DQG RYHUSULFHG TXLQWLOHV �EDVHG RQ WKH %&' PLVSULFLQJ�� ����� EHWZHHQ

WKH VPDOO DQG ODUJH VL]H TXLQWLOHV� ����� EHWZHHQ WKH KLJK DQG ORZ %�0 TXLQWLOHV� �����

EHWZHHQ WKH KLJK DQG ORZ 9�3 TXLQWLOHV� DQG ����� EHWZHHQ WKH WRS DQG ERWWRP PRPHQWXP

TXLQWLOHV�

s 7KH %&' PLVSULFLQJ HoHFW �DV PHDVXUHG E\ WKH UHWXUQ GLoHUHQFH EHWZHHQ XQGHU� DQG RYHU�

SULFHG VWRFNV� LV PRQRWRQLFDOO\ LQFUHDVLQJ ZLWK %�0� /HW XV UHIHU WR WKH DYHUDJH UHWXUQ

�



GLoHUHQFH EHWZHHQ WKH XQGHU� DQG RYHUSULFHG TXLQWLOHV �EDVHG RQ WKH %&' PLVSULFLQJ� DV WKH

PLVSULFLQJ SUHPLXP� 7KHQ� WKH PRQWKO\ PLVSULFLQJ SUHPLXP LV �L� ����� DPRQJ KLJK

%�0 VWRFNV DQG ������ DPRQJ ORZ %�0 VWRFNV� �LL� ����� DPRQJ ORZ�PRPHQWXP VWRFNV�

����� DPRQJ PLGGOH�PRPHQWXP VWRFNV� DQG ����� DPRQJ WRS�PRPHQWXP VWRFNV�

s 7KH %�0 HoHFW LV WKH VWURQJHVW DPRQJ XQGHUSULFHG VWRFNV� 7KH PRQWKO\ %�0 SUHPLXP

�EHWZHHQ KLJK DQG ORZ�%�0 TXLQWLOHV� LV ����� DPRQJ XQGHUSULFHG VWRFNV� DQG ������ DPRQJ

RYHUSULFHG VWRFNV�

s 7KH 9�3 UDWLR LV VLJQLpFDQW IRU GLoHUHQWLDWLQJ DPRQJ ORZHU�PRPHQWXP VWRFNV� EXW QRW VR IRU

KLJKHU�PRPHQWXP VWRFNV� 7KH 9�3 SUHPLXP �DV PHDVXUHG E\ WKH UHWXUQ GLoHUHQFH EHWZHHQ

KLJK DQG ORZ�9�3 VWRFNV� LV ����� DPRQJ ORZ�PRPHQWXP DQG ����� DPRQJ WRS�PRPHQWXP

VWRFNV� 7KH /HH�0\HUV�6ZDPLQDWKDQ UHVLGXDO�LQFRPH PRGHO LV PXFK OHVV HoHFWLYH WKDQ WKH

%&' PRGHO LQ JHQHUDWLQJ KLJK LQYHVWPHQW UHWXUQV�

s 7KH KLJKHU WKH SHUFHQWDJH RI VWRFNV XQGHUSULFHG DFFRUGLQJ WR WKH %&' PRGHO� WKH KLJKHU

WKH ��\HDU�IRUZDUG UHWXUQ RQ WKH 6	3 ��� LQGH[�

,W VKRXOG EH QRWHG WKDW HYHQ WKRXJK WKH %&' PLVSULFLQJ� PRPHQWXP DQG VL]H DUH VWDWLVWLFDOO\ DQG

HFRQRPLFDOO\ VLJQLpFDQW SUHGLFWRUV RI IXWXUH UHWXUQV� WKH\ FDQ FROOHFWLYHO\ SUHGLFW OHVV WKDQ ���

RI FURVV�VHFWLRQDO RQH�PRQWK�IRUZDUG UHWXUQ YDULDWLRQV �HYHQ WKRXJK WKH SUHGLFWDELOLW\ IRU VRPH

LQGXVWULHV DUH DV KLJK DV ����� 7KURXJK WKH SRZHU RI GLYHUVLpFDWLRQ� WKH EHVW SRUWIROLR FRQVLVWV

RI WRS�PRPHQWXP XQGHUSULFHG VWRFNV DQG FDQ DFKLHYH DQ DYHUDJH PRQWKO\ UHWXUQ RI ������ %XW�

LW LV TXLWH UDUH IRU D VWRFN WR EH LQ ERWK WKH WRS�PRPHQWXP TXLQWLOH DQG WKH PRVW XQGHUSULFHG

JURXS� &RQVHTXHQWO\� WKLV EHVW�SHUIRUPLQJ SRUWIROLR KDV RQO\ ���� VWRFNV LQ DQ DYHUDJH PRQWK�

DERXW ���� RI D W\SLFDO PRQWKO\ VWRFN VDPSOH� $V D UHVXOW� WKH VWDQGDUG GHYLDWLRQ �YRODWLOLW\� IRU

WKLV SRUWIROLR LV DOVR WKH KLJKHVW� 2YHUDOO� SRUWIROLRV WKDW RoHU WKH EHVW ULVN�UHWXUQ WUDGHRo �RU�

6KDUSH UDWLR� FRQVLVW RI VWRFNV WKDW DUH UHDVRQDEO\ SULFHG DQG SRVVHVV GHFHQW PRPHQWXP UDQNLQJV�

7KH UHVXOWV LQ WKLV SDSHU KDYH EURDG LPSOLFDWLRQV� 2Q WKH PRGHOLQJ VLGH� WKH\ VKRZ WKDW HYHQ

ZLWK D VLPSOH� EXW UHDVRQDEOH� PRGHO VWUXFWXUH� RQH FDQ GHULYH D VWRFN�YDOXDWLRQ IRUPXOD ZLWK

PRGHVW pWWLQJ HUURUV DQG \HW LPSURYH LQYHVWPHQW SHUIRUPDQFH VLJQLpFDQWO\� 2Q WKH RWKHU KDQG�

WKHVH UHVXOWV SUHVHQW PRUH FKDOOHQJLQJ TXHVWLRQV WR WKH HrFLHQW�PDUNHW GHEDWH� 7KHUH FDQ EH WKUHH

SRVVLEOH LQWHUSUHWDWLRQV IRU WKH LQYHVWPHQW UHVXOWV� )LUVW� DV )DPD DQG )UHQFK ������ ����� �����

KDYH DUJXHG LQ H[SODLQLQJ WKH YDOXH SUHPLXP� SHUKDSV WKH PLVSULFLQJ SUHPLXP GRFXPHQWHG KHUH

FDQ EH GXH WR FRPSHQVDWLRQ IRU ULVN IDFWRUV WKDW DUH PLVVLQJ IURP WKH %DNVKL DQG &KHQ ������

PRGHO� 7KXV� D PRUH UHDOLVWLF PXOWL�IDFWRU ULVN�SUHPLXP PRGHO LQFRUSRUDWHG LQWR WKH %DNVKL�&KHQ

IUDPHZRUN PD\ KHOS UHFRQFLOH WKH GLoHUHQFHV� 6HFRQG� DV 'DQLHO� +LUVKOHLIHU� DQG 6XEUDKPDQ\DP
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������� 'H %RQGW DQG 7KDOHU ������ ������ DQG /DNRQLVKRN� 6KOHLIHU� DQG 9LVKQ\ ������ KDYH

H[SODLQHG LQ RWKHU FRQWH[WV� WKH IDFW WKDW D YDOXDWLRQ PHDVXUH DOORZV RQH WR DFKLHYH VXEVWDQWLDOO\

EHWWHU UHWXUQV LV LQGLFDWLYH RI LQYHVWRU RYHUFRQpGHQFH DQG PDUNHW LQHrFLHQF\� ,Q WKLV UHJDUG�

RXU HYLGHQFH VXJJHVWV WKDW WKH VWRFN PDUNHW WHQG WR JR WKURXJK XQGHU� DQG RYHUYDOXDWLRQ F\FOHV�

)LQDOO\� DV %HUN ������� /R DQG 0DF.LQOD\ ������� 0DF.LQOD\ ������ DQG RWKHUV KDYH SURSRVHG LQ

LQWHUSUHWLQJ WKH VL]H� PRPHQWXP DQG�RU YDOXH SUHPLXPV� VDPSOH VHOHFWLRQ ELDVHV PD\ EH FDXVLQJ

WKH UHVXOWV� ,Q RXU FDVH� ZH DUH OLPLWHG E\ WKH DYDLODELOLW\ RI GDWD� HVSHFLDOO\ WKH HDUQLQJV�HVWLPDWHV

GDWDEDVH SURYLGHG E\ ,�%�(�6 ,QWHUQDWLRQDO ,QF� 6WDUWLQJ LQ ����� ,�%�(�6 LV RQH RI WKH HDUOLHVW

DQDO\VW�HDUQLQJV�HVWLPDWHV FROOHFWLQJ pUPV� ,WV GDWDEDVH FRQWDLQV PRVWO\ ODUJH�FDS pUPV� +RZHYHU�

LW LV EH\RQG WKH VFRSH RI WKLV SDSHU WR SURYH RQH RI WKH WKUHH H[SODQDWLRQV DJDLQVW WKH RWKHU WZR�

7KH UHVW RI WKH SDSHU SURFHHGV DV IROORZV� 6HFWLRQ � SUHVHQWV WKH %&' VWRFN�YDOXDWLRQ PRGHO�

6HFWLRQ � GLVFXVVHV LPSOHPHQWDWLRQ LVVXHV� 6HFWLRQ � GHVFULEHV WKH VWRFN�SULFH DQG HDUQLQJV GDWD�

,Q 6HFWLRQ �� ZH H[SODLQ WKH FRQVWUXFWLRQ RI WKH YDULDEOHV DQG DQDO\]H WKH FKDUDFWHULVWLFV� 6HFWLRQ

� IRFXVHV RQ WKH VWRFN�UHWXUQ SUHGLFWDELOLW\ DQG VRUWHG SRUWIROLR UHWXUQV� &RQFOXGLQJ UHPDUNV DUH

RoHUHG LQ 6HFWLRQ ��

� 7 KH % DNVKL�&KHQ DQG 'RQJ 6WRFN 9DOXDWLRQ 0 RGHO

)RU GHWDLOHG GHULYDWLRQV DQG GLVFXVVLRQV RQ WKH VWRFN YDOXDWLRQ PRGHO XVHG LQ WKLV SDSHU� VHH

%DNVKL DQG &KHQ ������ DQG 'RQJ ������� ,Q WKLV VHFWLRQ� ZH RQO\ JLYH D VNHWFK RI WKH PRGHO�

$VVXPH WKDW D VKDUH RI D JHQHULF pUP
V VWRFN HQWLWOHV LWV KROGHU WR DQ LQpQLWH GLYLGHQG VWUHDP

I'�W� � W y �J� 2XU JRDO LV WR GHWHUPLQH WKH WLPH�W SHU�VKDUH YDOXH� 6�W�� IRU HDFK W y �� 7R GHULYH

WKHLU RULJLQDO PRGHO� %DNVKL DQG &KHQ ������ PDNH WKH IROORZLQJ DVVXPSWLRQV�

s 7KH pUP
V GLYLGHQG SROLF\ LV VXFK WKDW DW HDFK WLPH W

'�W�  r < �W� � s�W� ���

ZKHUH r LV WKH WDUJHW GLYLGHQG SD\RXW UDWLR� < �W� WKH FXUUHQW (36 �QHW RI DOO H[SHQVHV�

LQWHUHVW DQG WD[HV�� DQG s�W� D PHDQ�]HUR UDQGRP GHYLDWLRQ �XQFRUUHODWHG ZLWK DQ\ RWKHU

VWRFKDVWLF YDULDEOH LQ WKH HFRQRP\� IURP WKH WDUJHW GLYLGHQG SROLF\�

s 7KH LQVWDQWDQHRXV LQWHUHVW UDWH� 5�W�� IROORZV DQ 2UQVWHLQ�8KOHQEHFN PHDQ�UHYHUWLQJ SURFHVV�

G5�W�  xU

K
z�
U
b5�W�

L
GW� �U G�U�W�� ���

IRU FRQVWDQWV xU� PHDVXULQJ WKH VSHHG RI DGMXVWPHQW WR WKH ORQJ�UXQ PHDQ z�
U
� DQG �U�
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UHqHFWLQJ LQWHUHVW�UDWH YRODWLOLW\� 7KLV LV DGRSWHG IURP WKH ZHOO�NQRZQ VLQJOH�IDFWRU 9DVLFHN

������ PRGHO RQ WKH WHUP VWUXFWXUH RI LQWHUHVW UDWHV�

,Q %DNVKL DQG &KHQ ������� WKH DVVXPHG VWRFKDVWLF SURFHVV IRU < �W� GR QRW DOORZ IRU QHJDWLYH

HDUQLQJV WR RFFXU� 7R UHVROYH WKLV PRGHOLQJ LVVXH� 'RQJ ������ H[WHQGV WKH RULJLQDO %DNVKL�&KHQ

HDUQLQJV SURFHVV E\ DGGLQJ D �qH[LEOH� FRQVWDQW \� WR < �W��

;�W� u < �W� � \�� ���

:H FDQ UHIHU WR ;�W� DV WKH GLVSODFHG (36 RU DGMXVWHG (36� 1H[W� 'RQJ ������ DVVXPHV WKDW ;�W�

DQG WKH H[SHFWHG DGMXVWHG�(36 JURZWK� *�W� IROORZ

G;�W�

;�W�
 *�W� GW� �[ G�[�W� ���

G*�W�  xJ
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J
b*�W�
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GW� �J G�J�W�� ���

IRU FRQVWDQWV �[� xJ� z
�
J
DQG �J� ZKHUH *�W� LV WKH FRQGLWLRQDOO\ H[SHFWHG UDWH RI JURZWK LQ DGMXVWHG

(36 ;�W�� 7KHVH SURFHVVHV DUH WKH VDPH DV WKH UHVSHFWLYH SURFHVVHV IRU < �W� DQG WKH H[SHFWHG

(36 JURZWK LQ %DNVKL DQG &KHQ ������� 7KH ORQJ�UXQ PHDQ IRU *�W� LV z�
J
� DQG WKH VSHHG DW ZKLFK

*�W� DGMXVWV WR z�
J
LV UHqHFWHG E\ xJ� )XUWKHU�

�

xJ
PHDVXUHV WKH GXUDWLRQ RI WKH pUP
V EXVLQHVV

JURZWK F\FOH� 9RODWLOLW\ IRU ERWK WKH DGMXVWHG�(36 JURZWK DQG FKDQJHV LQ H[SHFWHG DGMXVWHG�(36

JURZWK LV WLPH�LQYDULDQW� 7KH FRUUHODWLRQV RI �[�W� ZLWK �J�W� DQG �U�W� DUH UHVSHFWLYHO\ GHQRWHG

E\ ~J�[ DQG ~U�[�

7KH HTXLOLEULXP VWRFN SULFH LV
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ZKHUH y[ LV WKH ULVN SUHPLXP IRU WKH V\VWHPDWLF ULVN LQ WKH pUP
V HDUQLQJV VKRFNV� zJ DQG zU DUH

WKH UHVSHFWLYH ULVN�QHXWUDOL]HG ORQJ�UXQ PHDQV RI *�W� DQG 5�W�� 7KH IRUPXOD LQ ��� UHSUHVHQWV

D FORVHG�IRUP VROXWLRQ WR WKH HTXLW\ YDOXDWLRQ SUREOHP� H[FHSW WKDW WKH DFWXDO LPSOHPHQWDWLRQ

RI LW VWLOO UHTXLUHV QXPHULFDO LQWHJUDWLRQ RI WKH LQVLGH H[SRQHQWLDO IXQFWLRQ� :H ZLOO UHIHU WR WKLV

VWRFN�SULFLQJ IRUPXOD DV WKH %DNVKL�&KHQ�'RQJ �%&'� PRGHO� ZKLFK LQFOXGHV WKH *RUGRQ ������

PRGHO DV D VSHFLDO FDVH�

$FFRUGLQJ WR WKH %&' PRGHO� WKH GHULYHG HTXLOLEULXP VWRFN SULFH LV D IXQFWLRQ RI LQWHUHVW

UDWH� FXUUHQW (36� H[SHFWHG IXWXUH (36� WKH pUP
V UHTXLUHG ULVN SUHPLXP� DQG WKH VWUXFWXUDO

SDUDPHWHUV JRYHUQLQJ WKH (36 DQG LQWHUHVW UDWH SURFHVVHV� 7KLV PHDQV WKDW WZR pUPV FDQ KDYH

WKH VDPH H[SHFWHG (36 JURZWK� EXW TXLWH GLoHUHQW SULFH�HDUQLQJV �3�(� UDWLRV LI WKH\ GLoHU LQ

WKH VWUXFWXUDO SDUDPHWHUV RI WKHLU HDUQLQJV SURFHVVHV�

$PRQJ WKH EDVLF SURSHUWLHV� %DNVKL DQG &KHQ ������ VKRZ WKH IROORZLQJ�

s 7KH VWRFN SULFH LV PRQRWRQLFDOO\ GHFUHDVLQJ LQ WKH LQWHUHVW�UDWH OHYHO 5�W��

s 6�W� LV PRQRWRQLFDOO\ LQFUHDVLQJ LQ FXUUHQW (36 < �W� DQG LQ WKH H[SHFWHG IXWXUH (36�

s 6�W� LV LQFUHDVLQJ LQ WKH ORQJ�UXQ H[SHFWHG DGMXVWHG�(36 JURZWK zJ� EXW GHFUHDVLQJ LQ WKH

ORQJ�UXQ LQWHUHVW UDWH zU� 5HODWLYHO\ VSHDNLQJ� WKH VWRFN SULFH LV PXFK PRUH VHQVLWLYH WR

FKDQJHV LQ zJ DQG zU WKDQ WR WKRVH LQ FXUUHQW *�W� DQG 5�W�� UHVSHFWLYHO\�

s 7KH IDVWHU WKH H[SHFWHG (36 JURZWK UHYHUWV WR LWV ORQJ�UXQ PHDQ �L�H�� WKH KLJKHU xJ�� WKH

KLJKHU WKH 3�( UDWLR DQG WKH VWRFN SULFH� 7KXV� WKH OHVV WLPH WKH pUP
V H[SHFWHG (36 JURZWK

UDWH VWD\V DZD\ IURP LWV ORQJ�UXQ PHDQ� WKH KLJKHU WKH VWRFN SULFH�

s 7KH PRUH YRODWLOH WKH pUP
V HDUQLQJV JURZWK �L�H�� WKH KLJKHU �[ DQG�RU �J�� WKH KLJKHU LWV

VWRFN 3�( UDWLR� 7KLV SURSHUW\ LV VLPLODU WR D ZHOO�NQRZQ IDFW DERXW RSWLRQV� WKDW LV� DV D FDOO
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RSWLRQ
V IXWXUH SD\Ro LV FRQYH[ LQ WKH XQGHUO\LQJ DVVHW
V IXWXUH SULFH� WKH FDOO
V %ODFN�6FKROHV

SULFH LV LQFUHDVLQJ LQ WKH XQGHUO\LQJ DVVHW
V YRODWLOLW\�

s 7KH VORZHU WKH VSRW LQWHUHVW UDWH UHYHUWV WR LWV ORQJ�UXQ PHDQ �L�H�� WKH ORZHU xU�� WKH KLJKHU

3�( PXOWLSOH WKH VWRFN GHVHUYHV�

7KH HPSLULFDO UHVXOWV LQ %DNVKL DQG &KHQ ������ DQG 'RQJ ������� EDVHG RQ D VPDOO VDPSOH

RI EOXH�FKLS VWRFNV� KDYH GHPRQVWUDWHG WKDW WKH %&' PRGHO SHUIRUPV UHDVRQDEO\ ZHOO LQ pWWLQJ

KLVWRULFDO VWRFN SULFHV� DQG WKDW WKH PRGHO�GHWHUPLQHG PLVSULFLQJ PHDVXUH LV D VLJQLpFDQW SUHGLFWRU

RI IXWXUH UHWXUQV� ,Q WKH VHFWLRQV WR IROORZ� ZH XVH D ODUJH FURVV�VHFWLRQ RI VWRFNV WR FRQGXFW D

PRUH FRPSOHWH DQDO\VLV RI WKH HPSLULFDO SRWHQWLDO RI WKH %&' PRGHO�

� ( PSLU LFDO &RQVLGHU DWLRQV DQG ( VWLPDWLRQ 0 HWKRG

$ FRPPRQ UHVHDUFK LVVXH RQ VWRFN YDOXDWLRQ FRQFHUQV WKH \DUGVWLFNV IRU GHWHUPLQLQJ ZKDW FRQ�

VWLWXWHV D ?JRRG� VWRFN YDOXDWLRQ PRGHO� ,Q WKLV UHJDUG� ZH IROORZ %DNVKL DQG &KHQ ������ DQG

/HH� 0\HUV� DQG 6ZDPLQDWKDQ ������ WR SURSRVH WKH IROORZLQJ SHUVSHFWLYH� 6XSSRVH WKDW WKH

XQREVHUYDEOH WUXH YDOXH SURFHVV IRU WKH VWRFN XQGHU FRQVLGHUDWLRQ LV I9 �W� � W y �J� DQG WKDW DW

HDFK WLPH W� ERWK WKH VWRFN PDUNHW DQG WKH YDOXDWLRQ PRGHO WU\ WR DSSUR[LPDWH 9 �W� E\ JLYLQJ

WKH REVHUYHG VWRFN SULFH A6�W� DQG WKH PRGHO SULFH 6�W�� UHVSHFWLYHO\� $V ERWK WKH PDUNHW DQG WKH

PRGHO PD\ EH ZURQJ DW WLPHV� ZH SRVWXODWH WKDW

6�W�  9 �W� � HU�W� ����

A6  9 �W� � AHU�W�� ����

ZKHUH HU�W� DQG AHU�W� DUH WKH UHVSHFWLYH UDQGRP DSSUR[LPDWLRQ HUURUV FRPPLWWHG E\ WKH PDUNHW

DQG WKH PRGHO� 7KHQ� WKH GLoHUHQFH LQ HUURUV LV

H�W� u AHU�W�b HU�W�  A6�W�b 6�W�� ����

��� 0 RGHO 3 HU IRU PDQFH <DU GVWLFNV

:H FDQ WKHQ HYDOXDWH WKH VWRFN YDOXDWLRQ PRGHO E\ H[DPLQLQJ WKH SULFLQJ�HUURU SURFHVV I H�W� �

W y �J� RU LWV VWRFN�SULFH�QRUPDOL]HG FRXQWHUSDUW� SHUFHQWDJH�SULFLQJ�HUURU SURFHVV� IURP WKH DQJOHV

GLVFXVVHG EHORZ�

)LUVW� H�W� VKRXOG KDYH D ]HUR PHDQ DQG D ORZ �LGHDOO\� ]HUR� VWDQGDUG GHYLDWLRQ RYHU WLPH� 2I

FRXUVH� HYHQ LI WKH PHDQ RI H�W� LV QRQ�]HUR� WKH YDOXDWLRQ PRGHO FDQ EH D JRRG RQH _ VR ORQJ

�



DV H�W� KDV OLWWOH RU QR YDULDWLRQ RYHU WLPH� ,W VKRXOG EH QRWHG� KRZHYHU� WKDW HYHQ LI WKH DYHUDJH

YDOXH DQG VWDQGDUG GHYLDWLRQ RI H�W� DUH ERWK FORVH WR ]HUR� LW PD\ QRW QHFHVVDULO\ LPSO\ WKDW ERWK

WKH PDUNHW DQG WKH PRGHO PDNH QR PLVWDNHV LQ DSSUR[LPDWLQJ WKH XQREVHUYDEOH WUXH YDOXH IRU WKH

VWRFN� ,W FDQ KDSSHQ WKDW ERWK PHFKDQLVPV FRPPLW VLPLODU SULFLQJ HUURUV UHODWLYH WR 9 �W�� 2Q

WKH RWKHU KDQG� ZKHQ H�W� LV ODUJH LQ PDJQLWXGH �SRVLWLYH RU QHJDWLYH�� LW FDQ EH HLWKHU EHFDXVH

WKH PRGHO LV ZURQJ LQ JLYLQJ 6�W� RU EHFDXVH WKH PDUNHW LV ZURQJ� 7KLV LVVXH LV UHODWLYHO\ HDV\ WR

UHVROYH EHFDXVH ZH FDQ H[DPLQH ZKHWKHU WKH SULFLQJ HUURUV H�W� IRUHVKDGRZ IXWXUH VWRFN UHWXUQV�

ZKLFK LV GLVFXVVHG VKRUWO\�

6HFRQG� H�W� VKRXOG EH PHDQ�UHYHUWLQJ DW D IDVW VSHHG DQG QRW SHUVLVWHQW IRU WRR ORQJ� 7KH

SULFLQJ�HUURU SURFHVV VKRXOG QRW EH GLYHUJHQW� ,I LW WDNHV D ORQJ WLPH IRU H�W� WR FRQYHUJH EDFN WR

LWV PHDQ� LW WKHQ LPSOLHV WKDW HLWKHU WKH PDUNHW LV LQHrFLHQW DQG SULFHV WKH VWRFN ZLWKRXW UHJDUG WR

LWV IXQGDPHQWDOV IRU D ORQJ SHULRG RI WLPH� RU WKH PRGHO
V YDOXH DVVHVVPHQW LV WRR VORZ �UHODWLYH WR

WKH PDUNHW� LQ DGMXVWLQJ WR QHZ LQIRUPDWLRQ DERXW WKH pUP� ,Q DQ\ FDVH� WKH SULFLQJ HUURUV VKRXOG

QRW EH SHUVLVWHQWO\ KLJK RU SHUVLVWHQWO\ ORZ� 2Q WKH RWKHU KDQG� HYHQ LI H�W� LV IDVW PHDQ�UHYHUWLQJ�

LW FDQ EH HLWKHU EHFDXVH WKH PDUNHW LV ZURQJ RU EHFDXVH WKH PRGHO LV ZURQJ�

)LQDOO\� ZKHQHYHU LW LV QRQ�]HUR� H�W� VKRXOG EH D VLJQLpFDQW SUHGLFWRU RI IXWXUH UHWXUQV� 6XSSRVH

WKDW H�W� KDV D QRQ�]HUR PHDQ� D QRQ�]HUR VWDQGDUG GHYLDWLRQ� DQG LV PHDQ�UHYHUWLQJ DW VRPH VSHHG�

7KHQ� WKH PRUH VLJQLpFDQW SUHGLFWLYH SRZHU H�W� KDV RI IXWXUH UHWXUQV� WKH PRUH OLNHO\ WKDW WKH

SULFLQJ HUURUV LQ H�W� DUH GXH WR WKH PDUNHW� QRW WKH PRGHO� 2Q WKH FRQWUDU\� LI H�W� LV QRW UHODWHG

WR IXWXUH UHWXUQV DW DOO� WKH SULFLQJ HUURUV H�W� DUH SXUH DUWLpFLDO QRLVHV FDXVHG E\ WKH PRGHO�

,W LV SRVVLEOH WKDW WKH VWRFN PDUNHW LV HrFLHQW DOO WKH WLPH� FRUUHFWO\ DSSUR[LPDWLQJ WKH WUXH

YDOXH 9 �W�� DQG WKH YDOXDWLRQ PRGHO LV RQ DYHUDJH DFFXUDWH ZLWK RQO\ VOLJKW GHYLDWLRQV IURP WLPH

WR WLPH� ,Q WKDW FDVH� HYHQ LI WKH SULFLQJ HUURUV H�W� KDYH QR SUHGLFWLYH SRZHU IRU IXWXUH UHWXUQV�

WKH YDOXDWLRQ PRGHO FDQ VWLOO EH ?JRRG� LQ WKDW LW SURYLGHV DQ DFFXUDWH YDOXH DVVHVVPHQW UHODWLQJ

VWRFN SULFHV WR HFRQRPLF IXQGDPHQWDOV�

��� 3 DU DPHWHU ( VWLPDWLRQ 0 HWKRG

7R LPSOHPHQW WKH %&' PRGHO LQ ���� ZH pUVW QHHG WR HVWLPDWH WKH VWUXFWXUDO SDUDPHWHUV� 7R

UHGXFH WKH QXPEHU RI SDUDPHWHUV WR EH HVWLPDWHG� ZH SUHVHW ~J�[  � DQG ~J�U  ~U�[ u ~� WKDW

LV� DFWXDO DQG H[SHFWHG DGMXVWHG�(36 JURZWK UDWHV DUH VXEMHFW WR WKH VDPH VKRFNV� :H KDYH ��

UHPDLQLQJ SDUDPHWHUV� j  I\�� zJ� xJ� �J� �[� y[� ~� r� zU� xU� �UJ� 7KHQ� IRU HDFK VWRFN DQG D JLYHQ

VDPSOH VL]H RI 7 REVHUYDWLRQV� ZH ZDQW WR FKRRVH j VR DV WR VROYH

0LQj

7;

W �

H�W��  0LQj

7;

W �

> A6�W�b 6�W� @�� ����
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ZKHUH 6�W� LV DV JLYHQ LQ IRUPXOD ����

)RU RXU H[HUFLVH� ZH XVH WKH PRVW UHFHQW �� PRQWKO\ REVHUYDWLRQV RQ D VWRFN �DQG LQWHUHVW

UDWHV� DV WKH EDVLV WR HVWLPDWH j �L�H�� 7  �� PRQWKV�� 7KHQ� ZH VXEVWLWXWH WKH SDUDPHWHUV VR

HVWLPDWHG� SOXV WKH FXUUHQW 5�W�� < �W� DQG *�W� YDOXHV� LQWR IRUPXOD ��� WR GHWHUPLQH WKH FXUUHQW

PRGHO SULFH IRU WKH VWRFN� )RU WKLV UHDVRQ� DOO WKH PRGHO SULFHV XVHG LQ RXU VWXG\ DUH GHWHUPLQHG

RXW RI VDPSOH� ,Q DGGLWLRQ� IRU HDFK LQGLYLGXDO VWRFN HVWLPDWLRQ� ZH SUHVHW WKH WKUHH LQWHUHVW�

UDWH SDUDPHWHUV� zU  ����� xU  ������ �U  ������ 7KHVH SDUDPHWHU YDOXHV DUH EDFNHG RXW

IURP WKH 6	3 ��� LQGH[ GDWD XVLQJ WKH HQWLUH ��������� PRQWKO\ VDPSOH� $ MXVWLpFDWLRQ IRU WKLV

WUHDWPHQW LV WKDW WKH WKUHH LQWHUHVW�UDWH SDUDPHWHUV DUH FRPPRQ WR DOO VWRFNV DQG HTXLW\ LQGLFHV�

)XUWKHUPRUH� GRLQJ VR DOORZV XV WR UHGXFH WKH QXPEHU RI SDUDPHWHUV WR EH HVWLPDWHG E\ WKUHH�

ZKLFK KDV ORZHUHG WKH HVWLPDWLRQ EXUGHQ VXEVWDQWLDOO\�

7KH OHDVW�VTXDUHV DSSURDFK LQ ���� WULHV WR VHDUFK IRU WKRVH SDUDPHWHU YDOXHV RI j WKDW PDNH

HDFK SDVW PRGHO SULFH DV FORVH WR WKH REVHUYHG PDUNHW SULFH DV SRVVLEOH� 7KLV REMHFWLYH IXQFWLRQ

GHpQHG RQ WKH VWRFN SULFH OHYHOV LV ZLWKRXW GRXEW ELDVHG LQ IDYRU RI KLJKHU�VWRFN�SULFH SHULRGV� ,Q

OLJKW RI WKLV� ZH KDYH DOVR WULHG RWKHU VSHFLpFDWLRQV� VXFK DV GHpQLQJ H�W�  
A6�W�b6�W�
A6�W�

� %XW� LQ WKDW

FDVH� WKH HVWLPDWLRQ LV ELDVHG LQ IDYRU RI ORZHU�VWRFN�SULFH SHULRGV� 6LQFH ZH GR QRW pQG WKLV RU

RWKHU DOWHUQDWLYH VSHFLpFDWLRQV WR DoHFW WKH UHVXOWV VLJQLpFDQWO\ �VHH %DNVKL DQG &KHQ ������ IRU

PRUH GHWDLOV RQ WKLV SRLQW�� ZH KDYH FKRVHQ WR DGRSW WKH OHDVW�VTXDUHV HVWLPDWLRQ DV JLYHQ LQ �����

$V GLVFXVVHG LQ %DNVKL DQG &KHQ ������� EDFNLQJ RXW WKH ULVN�QHXWUDOL]HG SDUDPHWHUV DV LQ ����

LV RQH RI WKH GLoHUHQFHV EHWZHHQ VXFK YDOXDWLRQ DSSURDFKHV DV WKH %&' PRGHO DQG DFFRXQWLQJ�

EDVHG GLVFRXQWLQJ PRGHOV �H�J�� )UDQNHO DQG /HH ������� /HH� 0\HUV DQG 6ZDPLQDWKDQ �������� ,Q

WKHVH DFFRXQWLQJ�EDVHG YDOXDWLRQ PRGHOV� WKH LGHD LV WR FRPH XS ZLWK D YDOXH DVVHVVPHQW RI D VWRFN

WKDW LV DV LQGHSHQGHQW RI WKH VWRFN PDUNHW �ERWK LWV SUHVHQW DQG LWV SDVW� DV SRVVLEOH� 7KDW LV� WKH

SXUSRVH WKHUH LV WR SURYLGH DQ REMHFWLYH YDOXH DVVHVVPHQW� &RQVHTXHQWO\� WKHVH PDUNHW�LQGHSHQGHQW

YDOXDWLRQ PRGHOV FDQQRW WDNH LQWR DFFRXQW WKH LPSDFW RI VXSSO\�GHPDQG UHODWLRQV DQG OLTXLGLW\

IDFWRUV RQ VWRFN SULFHV� 7KH\ ZLOO QRW UHqHFW WKH VXEMHFWLYH FRPSRQHQW RI YDOXH� 7KLV PD\ H[SODLQ

ZK\ D W\SLFDO PXOWL�VWDJH GLYLGHQG �RU� HDUQLQJV� GLVFRXQW PRGHO XVXDOO\ SURGXFHV ?IDLU�YDOXH�

DVVHVVPHQWV WKDW DUH PXFK WRR ORZ UHODWLYH WR REVHUYHG PDUNHW SULFHV�

7KH ULVN�QHXWUDOL]HG SDUDPHWHUV EDFNHG RXW IURP SDVW GDWD �RQ LQWHUHVW UDWHV DQG WKH VWRFN
V

SDVW SULFHV�� RQ WKH RWKHU KDQG� VHUYH WR FDSWXUH �L� KRZ WKH VWRFN KDV RQ DYHUDJH EHHQ YDOXHG

LQ WKH SDVW LQ UHODWLRQ WR LWV IXQGDPHQWDOV DQG �LL� ZKDW WKH VXSSO\�GHPDQG UHODWLRQ KDV EHHQ IRU

WKH VWRFN�� 7KH HVWLPDWHG SDUDPHWHUV UHqHFW QRW RQO\ WKH YDULRXV DVSHFWV RI WKH pUP
V EXVLQHVV

�,Q PXOWL�VWD J H GLVF R XQWLQJ PR GH OV VXF K D V WKH R QH V LPSOH PH QWH G LQ ) UD QN H O D QG /H H �� � � � �� /H H � 0 \ H UV D QG
6Z D PLQD WKD Q �� � � � �� WKH Y D OXD WLR Q PR GH OV D UH XVXD OO\ QR W J LY H Q LQ F OR VH G IR UP D V WKH UH LV QR W H QR XJ K SD UD PH WH UL�
] D WLR Q R I WKH pUP
V IXQGD PH QWD OV� & R QVH T XH QWO\ � R QH XVXD OO\ GR H V QR W KD Y H D Q\ SD UD PH WH UV WR EH H VWLPD WH G�

��



JURZWK F\FOHV DQG WKH HFRQRP\� EXW DOVR WKH KLVWRULFDO YDOXDWLRQ VWDQGDUG DSSOLHG WR WKH VWRFN E\

WKH PDUNHW��

� 'DWD 'HVFU LSWLRQ

)RU RXU HPSLULFDO H[HUFLVH� WKH ���\HDU 7UHDVXU\ \LHOG LV XVHG DV D VXUURJDWH IRU LQWHUHVW UDWH 5�W��

$V GHPRQVWUDWHG LQ %DNVKL DQG &KHQ ������� WKLV \LHOG LV WKH PRVW UHOHYDQW IRU HTXLW\ YDOXDWLRQ

DQG WKH PRVW ZLGHO\ ZDWFKHG EHQFKPDUN E\ VWRFN PDUNHW SDUWLFLSDQWV� ,Q DGGLWLRQ� %DNVKL DQG

&KHQ ������ KDYH H[SHULPHQWHG ZLWK WKH ���\HDU 7UHDVXU\ \LHOG DQG IRXQG WKH UHVXOWLQJ SULFLQJ

pW WR EH VLPLODU� 7KH PRQWKO\ LQWHUHVW�UDWH GDWD LV IURP 'DWD6WUHDP ,QWHUQDWLRQDO� ,QF�

6WRFN UHWXUQ DQG IXQGDPHQWDO GDWD DUH REWDLQHG IURP WKUHH VRXUFHV� ZKLFK KDV LQ HoHFW OLPLWHG

RXU VDPSOH VL]H WR D PD[LPXP RI ���� pUPV� )LUVW� FXUUHQW (36� H[SHFWHG IXWXUH (36 DQG WKH

FRQWHPSRUDQHRXV VWRFN SULFH IRU HDFK pUP DUH FROOHFWHG IURP ,�%�(�6 ,QWHUQDWLRQDO� )RU HDFK

JLYHQ pUP� WKH FXUUHQW (36 LQ WKH %&' PRGHO� < �W�� FRUUHVSRQGV WR WKH WRWDO (36 RYHU WKH PRVW

UHFHQW WUDLOLQJ �� PRQWKV RU � TXDUWHUV� ,Q GHWHUPLQLQJ WKH H[SHFWHG DGMXVWHG�(36 JURZWK LQ WKH

PRGHO� *�W�  (�W�>< �W���@b< �W�
< �W��\�

� ZH QHHG WR REWDLQ WKH H[SHFWHG IXWXUH (36� (�W�>< �W � ��@� IRU

ZKLFK ZH XVH WKH DQDO\VW FRQVHQVXV HVWLPDWH RI WKH pUP
V WRWDO (36 RYHU WKH QH[W � TXDUWHUV� ,Q

RWKHU ZRUGV� < �W� DQG (�W�>< �W � ��@ DUH H[WUDFWHG WRJHWKHU LQ D UROOLQJ PDQQHU� 7KH ,�%�(�6

86 +LVWRU\ )LOH SURYLGHV GHWDLOHG DQDO\VW�E\�DQDO\VW RSHUDWLQJ HDUQLQJV HVWLPDWHV RQ D SHU�VKDUH

EDVLV� IRU HDFK RI WKH QH[W � TXDUWHUV DQG IRU HDFK RI WKH QH[W WZR \HDUV �SOXV WKH (36 JURZWK

UDWH RYHU WKH QH[W pYH�\HDU SHULRG�� :H RQO\ XVH WKH FRQVHQVXV HVWLPDWH IRU HDFK SHULRG DQG

IRU HYHU\ pUP� 7KH LQWHUHVW UDWH� FXUUHQW DQG FRQVHQVXV H[SHFWHG IXWXUH (36 WRJHWKHU UHSUHVHQW

LQIRUPDWLRQ WKDW ZDV DYDLODEOH WR DQ DFWXDO LQYHVWRU DW WKH FRUUHVSRQGLQJ YDOXDWLRQ WLPH� 6HFRQG�

DOO WKH PRQWKO\ VWRFN UHWXUQV �GLYLGHQG�LQFOXVLYH� DQG PDUNHW YDOXHV RI HTXLW\ DUH IURP WKH &563

GDWDEDVH� $V ,�%�(�6 UHFRUGV VWRFN SULFHV DV RI WKH PLGGOH RI HDFK PRQWK� WKH PRQWKO\ VWRFN

UHWXUQV IRU RXU VWXG\ DUH IURP PLG�PRQWK WR PLG�PRQWK� )RU H[DPSOH� WKH -DQXDU\ UHWXUQV DUH

IURP PLG�'HFHPEHU RI WKH SUHYLRXV \HDU WR PLG�-DQXDU\ RI WKH FXUUHQW \HDU� DQG VR RQ� 7KLUG�

HDFK pUP
V ERRN YDOXH RI HTXLW\ IRU HYHU\ pVFDO \HDU LV H[WUDFWHG IURP &RPSXVWDW�

$PRQJ WKH WKUHH HTXLW\ GDWD VRXUFHV� ,�%�(�6 LV WKH PRVW OLPLWHG LQ VFRSH RI FRYHUDJH� )RU

DQ\ pUP WR UHPDLQ LQ RXU pQDO VDPSOH� LW KDV WR EH LQ DOO WKH WKUHH GDWDEDVHV �&563� ,�%�(�6�

DQG &RPSXVWDW�� PDWFKHG E\ WKH pUP
V RrFLDO WLFNHU� 7KLV H[FOXVLRQ UHTXLUHPHQW LV HVSHFLDOO\

VWULQJHQW IRU WKH HDUO\ \HDUV RI RXU VDPSOH� 7KH ,�%�(�6 86 +LVWRU\ )LOH VWDUWV IURP -DQXDU\

�6H H � IR U H [ D PSOH � ' XrH �� � � � � IR U GLVF XVVLR QV R Q WKH GLoH UH QF H V EH WZ H H Q ULVN �QH XWUD OL] H G SD UD PH WH UV XQGH U D Q
H T XLY D OH QW PD UWLQJ D OH PH D VXUH D QG WKH LU F R XQWH USD UW XQGH U WKH WUXH SUR ED ELOLW\ PH D VXUH � 7 KH VH GLoH UH QF H V J H QH UD OO\
GH SH QG R Q WKH VWUXF WXUH R I WKH SULF LQJ N H UQH O XVH G WR GH pQH WKH H T XLY D OH QW PD UWLQJ D OH PH D VXUH �

��



���� ZLWK VHYHUDO GR]HQV RI EOXH�FKLS pUPV�� ZKLOH WKH &563 DQG &RPSXVWDW GDWD DYDLODEOH WR

XV HQGV LQ 'HFHPEHU ����� $V D UHVXOW� RXU RULJLQDO VDPSOH VWDUWV IURP -DQXDU\ ���� DQG HQGV

LQ 'HFHPEHU ����� 7R HVWLPDWH HDFK VWRFN
V PRGHO SDUDPHWHUV� ZH QHHG WR XVH WZR \HDUV RI SDVW

GDWD� :H WKHQ DSSO\ WKHVH SDUDPHWHU HVWLPDWHV WR GHWHUPLQH WKH VWRFN
V FXUUHQW�PRQWK PRGHO

SULFH �RXW RI WKH SDUDPHWHU�HVWLPDWLRQ VDPSOH�� )RU WKLV UHDVRQ� WKH pUVW WZR \HDUV RI HDFK VWRFN

LQ WKH RULJLQDO VDPSOH DUH H[FOXGHG IURP WKH pQDO VDPSOH� IRU DOO RI RXU HPSLULFDO SHUIRUPDQFH

FDOFXODWLRQV� 7KXV� RXU pQDO VDPSOH DFWXDOO\ VWDUWV IURP -DQXDU\ ����� $V 7DEOH � VKRZV� LQ WKH

HDUO\ \HDUV WKHUH DUH RQO\ D IHZ KXQGUHG pUPV LQ WRWDO �H�J�� ��� pUPV LQ ������ %XW� DV ,�%�(�6

KDV H[SDQGHG LQ LWV FRYHUDJH RYHU WKH \HDUV� RXU pQDO VDPSOH JURZV ODUJHU DQG ODUJHU� WR UHDFK

���� pUPV LQ ���� DQG ���� pUPV E\ �����

%HFDXVH RI WKH OLPLWHG FRYHUDJH E\ ,�%�(�6 LQ WKH HDUO\ \HDUV� WKH pUPV LQFOXGHG LQ RXU pQDO

VDPSOH DUH VHYHUHO\ ELDVHG WRZDUGV ODUJH EOXH�FKLS VWRFNV� 7R HYDOXDWH WKH VDPSOH� )LJXUH � SORWV

IRU HDFK \HDU WKH DYHUDJH DQG PHGLDQ VL]H�UDQN RI WKH IXOO VDPSOH� DV ZHOO DV WKH DYHUDJH VL]H�UDQN

RI WKH VPDOOHVW VL]H TXDUWLOH RI DOO WKH pUPV� ZKHUH WKH VL]H�UDQN IRU HDFK pUP DQG DW HDFK WLPH

LV UHODWLYH WR WKH FRQWHPSRUDQHRXV GHFLOH UDQNV RI DOO 1HZ <RUN 6WRFN ([FKDQJH�OLVWHG �1<6(�

VWRFNV DQG LV DV SURYLGHG LQ WKH &563 GDWDEDVH� 7KH ODUJHVW VL]H UDQN LV ��� ZKLOH WKH VPDOOHVW LV

�� $V )LJXUH � VKRZV� XQWLO ����� WKH PHGLDQ VL]H�UDQN IRU RXU VDPSOH LV DW RU DERYH � �PHDQLQJ

RYHU KDOI RI WKH pUPV DUH RI WKH VDPH VL]HV DV WKH WRS ��� ODUJHVW 1<6( VWRFNV� ZKLOH WKH DYHUDJH

VL]H�UDQN LV DW RU DERYH �� (YHQ WKH DYHUDJH VL]H�UDQN RI WKH ��WK VL]H SHUFHQWLOH IRU RXU VDPSOH LV

DW RU DERYH � XQWLO ����� DQG DW RU DERYH � XQWLO ����� 7KHUHIRUH� RXU pQDO VDPSOH RI UHPDLQLQJ

VWRFNV LV PRVWO\ ODUJH pUPV� ,QGHHG� DW OHDVW WKH WUHQG LQ )LJXUH � LV WKDW PRUH DQG PRUH VPDOOHU

pUPV DUH EHLQJ FRYHUHG E\ ,�%�(�6 �DQG RWKHU (36�HVWLPDWH FROOHFWLRQ pUPV VXFK DV )LUVW&DOO

DQG =DFN
V��

� &RQVWU XFWLQJ DQG 8QGHU VWDQGLQJ ( DFK 9DOXDWLRQ 0 HDVXU H

,Q WKH H[LVWLQJ OLWHUDWXUH� WKHUH LV D JHQHUDO FRQVHQVXV UHJDUGLQJ XVHIXO SUHGLFWRUV RI IXWXUH VWRFN

UHWXUQV� VL]H� ERRN�PDUNHW �%�0�� HDUQLQJV�SULFH �(�3�� FDVKqRZ�SULFH� VDOHV�SULFH� DQG SULFH

PRPHQWXP�� 6LQFH (�3� FDVKqRZ�SULFH DQG VDOHV�SULFH DUH DOO KLJKO\ FRUUHODWHG ZLWK %�0� XVXDOO\

RQO\ RQH PHDVXUH� %�0� LV VHOHFWHG DV D UHSUHVHQWDWLYH VWDQG�LQ� *LYHQ WKDW DOO RI WKHVH LQGLUHFW

VWRFN YDOXDWLRQ PHDVXUHV KDYH EHHQ VKRZQ WR H[KLELW SUHGLFWLYH SRZHU IRU IXWXUH UHWXUQV� ZH XVH

� 7 KH ,� %� (� 6 GD WD ED VH D F WXD OO\ VWD UWV LQ -XQH � � � � � EXW R QO\ Z LWK D VPD OO QXPEH U R I pUPV XQGH U F R Y H UD J H � 7 R
PD LQWD LQ D UH D VR QD EOH VD PSOH VL] H � Z H GH F LGH G WR VWD UW R XU R ULJ LQD O VD PSOH IUR P -D QXD U\ � � � � �

�6H H � D PR QJ PD Q\ R WKH UV� ' D QLH O D QG 7 LWPD Q �� � � � �� ' D Y LV� ) D PD � D QG ) UH QF K �� � � � �� ) D PD D QG ) UH QF K �� � � � �
� � � � � � � � � � � � � � �� � � � �� ) UD QN H O D QG /H H �� � � � �� -H J D GH H VK D QG 7 LWPD Q �� � � � �� /D N R QLVKR N � 6KOH LIH U� D QG 9 LVKQ\
�� � � � �� 0 R VN R Z LW] �� � � � ��
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VL]H� %�0� (�3� WKH /HH�0\HUV�6ZDPLQDWKDQ �/06� ����� PRGHO YDOXDWLRQ� DQG PRPHQWXP DV

WKH pYH DOWHUQDWLYH PHDVXUHV DJDLQVW ZKLFK ZH FRPSDUH WKH %&' PRGHO�GHWHUPLQHG PLVSULFLQJ

PHDVXUH� 6SHFLpF GHpQLWLRQV DUH JLYHQ EHORZ IRU HDFK PHDVXUH�

s 7KH %&' PRGHO�GHWHUPLQHG PLVSULFLQJ� WKH GLoHUHQFH EHWZHHQ WKH FXUUHQW PDUNHW

SULFH DQG WKH FXUUHQW�PRQWK %&' PRGHO SULFH� GLYLGHG E\ WKH %&' PRGHO SULFH� 7KH

SHUFHQWDJH PLVSULFLQJ VR GHWHUPLQHG LV GHQRWHG E\ 0LVS� ,Q REWDLQLQJ WKH FXUUHQW�PRQWK

PRGHO SULFH� ZH pUVW XVH WKH SDVW WZR \HDUV RI WKH pUP
V DQG LQWHUHVW�UDWH GDWD DV WKH EDVLV

DQG VROYH WKH OHDVW�VTXDUHV SUREOHP LQ ����� WR HVWLPDWH WKH pUP
V SDUDPHWHUV� 1H[W� ZH

VXEVWLWXWH WKHVH SDUDPHWHU HVWLPDWHV� WRJHWKHU ZLWK WKH FXUUHQW (36� WKH DQDO\VW FRQVHQVXV

(36 HVWLPDWH IRU WKH QH[W � TXDUWHUV� DQG WKH FXUUHQW ���\HDU 7UHDVXU\ \LHOG� LQWR WKH %&'

IRUPXOD LQ ��� WR FRPSXWH WKH FXUUHQW PRGHO SULFH� 7KH PRGHO SULFH DQG KHQFH WKH PLVSULFLQJ

OHYHO 0LVS DUH GHWHUPLQHG RXW RI VDPSOH�

s 9�3� WKH /06 PRGHO SULFH GLYLGHG E\ FXUUHQW VWRFN SULFH� ZKHUH WKH /06 PRGHO LV LPSOH�

PHQWHG DV LQ /06 ������ DQG EULHq\ GHVFULEHG LQ WKH $SSHQGL[� %DVLFDOO\� WKH /06 PRGHO

SULFH LV JLYHQ E\ WKH FXUUHQW ERRN YDOXH RI HTXLW\ SOXV WKH VXP RI GLVFRXQWHG IXWXUH UHVLGXDO

HDUQLQJV� ZKHUH WKH GLVFRXQW UDWH �RU� FRVW RI FDSLWDO� LV GHWHUPLQHG DFFRUGLQJ WR WKH &$30�

s %�0� ERRN YDOXH RI HTXLW\ IURP WKH SUHFHGLQJ pVFDO \HDU �DV FDOFXODWHG LQ )DPD DQG )UHQFK

������� GLYLGHG E\ WKH WRWDO PDUNHW YDOXH 0( LQ WKH FXUUHQW PRQWK� 2EVHUYDWLRQV ZLWK %�0

OHVV WKDQ ���� RU JUHDWHU WKDQ �� DUH H[FOXGHG IURP WKH VDPSOH�

s (�3� WRWDO RSHUDWLQJ (36 RYHU WKH UHFHQW WUDLOLQJ �� PRQWKV GLYLGHG E\ FXUUHQW VWRFN SULFH�

s 0RPHQWXP� UDQNLQJ �DV RI PRQWK�W� RI WKH VWRFN
V UHFHQW ��PRQWK UHWXUQ� GHQRWHG E\ 5HW�

�� UHODWLYH WR WKH VDPH�SHULRG UHWXUQV RI DOO RWKHU VWRFNV LQ RXU VDPSOH� ,Q VRPH FDVHV� ZH

DOVR XVH WKH SDVW ���PRQWK UHWXUQ� GHQRWHG E\ 5HW���� DV WKH EDVLV WR GHWHUPLQH WKH VWRFN
V

UHODWLYH SULFH PRPHQWXP�

s 6L]H� WKH WRWDO QXPEHU RI VKDUHV RXWVWDQGLQJ WLPHV WKH FXUUHQW PDUNHW SULFH SHU VKDUH� WKDW

LV� WKH PDUNHW FDSLWDOL]DWLRQ RI WKH pUP� GHQRWHG E\ 0(� )RU WKH UHJUHVVLRQV WR EH GLVFXVVHG

VKRUWO\� WKH ORJ VL]H LV XVHG LQ SODFH RI WKH GROODU PDUNHW YDOXH 0(�

s %HWD� WKH UHJUHVVLRQ FRHrFLHQW IURP UHJUHVVLQJ WKH VWRFN
V PRQWKO\ UHWXUQ RQ WKH FRQWHP�

SRUDQHRXV UHWXUQ RI WKH &563 YDOXH�ZHLJKWHG LQGH[� XVLQJ WKH UHFHQW pYH \HDUV RI PRQWKO\

GDWD� 7KLV PHDVXUH LV NQRZQ LQ WKH OLWHUDWXUH� DQG IXUWKHU YHULpHG XVLQJ RXU VDPSOH� WR

SRVVHVV OLWWOH SRZHU LQ SUHGLFWLQJ IXWXUH UHWXUQV� EXW ZH LQFOXGH LW WR JDXJH WKH V\VWHPDWLF

ULVN OHYHO RI HDFK SRUWIROLR�
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��� 2YHU YLHZ RI ( DFK 0 HDVXU H

7DEOH � SUHVHQWV VHYHUDO VXPPDU\ VWDWLVWLFV IRU HDFK RI WKH DERYH PHDVXUHV XVHG LQ RXU VWXG\� )RU

WKH %&' PLVSULFLQJ 0LVS� WKH DYHUDJH LV ����� PHDQLQJ WKH VWRFNV DUH RQ DYHUDJH ���� RYHUSULFHG

LQ RXU VDPSOH� 7KH PD[LPXP� PHGLDQ DQG PLQLPXP PLVSULFLQJ OHYHOV DUH �������� ����� DQG

������� UHVSHFWLYHO\�� 7KH DYHUDJH 9�3 UDWLR LV ������ 7KH DYHUDJH DQG PHGLDQ pUP VL]HV �0(� DUH

������ ELOOLRQ DQG ������ ELOOLRQ� ZLWK WKH ODUJHVW pUP DW PRUH WKDQ ���� ELOOLRQ DQG WKH VPDOOHVW

DW ���� PLOOLRQ� 7KH DYHUDJH %�0 DQG (�3 UDWLRV DUH UHVSHFWLYHO\ ����� DQG ������ ZLWK ERWK

PHDVXUHV YDU\LQJ ZLWKLQ D ZLGH UDQJH� 7KH DYHUDJH EHWD LV ����� DQG WKH DYHUDJH SDVW ��PRQWK

UHWXUQ 5HW�� LV ������

3DQHO % RI 7DEOH � GLVSOD\V WKH FRUUHODWLRQV EHWZHHQ WKH PHDVXUHV� 7KH PRVW QRWDEOH LV WKH

����� FRUUHODWLRQ EHWZHHQ 0LVS DQG 5HW�� �VLPLODUO\� 5HW����� 7KDW LV� WKH %&'PRGHO�GHWHUPLQHG

PLVSULFLQJ LV VLJQLpFDQWO\ FRUUHODWHG ZLWK PRPHQWXP� WKH KLJKHU D VWRFN
V SDVW ��PRQWK �RU� ���

PRQWK� UHWXUQ� WKH PRUH OLNHO\ WKDW WKH VWRFN LV RYHUSULFHG �ZLWK 0LVS ! ��� %XW� DV RXU UHVXOWV

ZLOO VKRZ� LW LV SUHFLVHO\ WKH RWKHU ����� RI PLVSULFLQJ YDULDWLRQV �ZKLFK DUH XQFRUUHODWHG ZLWK

SULFH PRPHQWXP� WKDW FDSWXUH HOHPHQWV ZLWK WKH DELOLW\ WR SUHGLFW IXWXUH UHWXUQV EH\RQG ZKDW

PRPHQWXP FDQ� 6HFRQG� WKH %&' PLVSULFLQJ LV QHJDWLYHO\ FRUUHODWHG ZLWK �WKH ORJ RI� %�0�

ZLWK D FRUUHODWLRQ RI ������� ,W LV LQWXLWLYH WKDW WKH KLJKHU D pUP
V ERRN�PDUNHW UDWLR� WKH PRUH

XQGHUSULFHG LWV VWRFN� 6WLOO� D FRUUHODWLRQ RI ������ LV UHODWLYHO\ ORZ� ZKLFK PD\ H[SODLQ ZK\ WKH

WZR PHDVXUHV ZLOO EH VKRZQ WR H[KLELW TXLWH GLoHUHQW SUHGLFWLYH SRZHU IRU IXWXUH UHWXUQV� 7KLUG�

WKH FRUUHODWLRQ EHWZHHQ WKH %&' PLVSULFLQJ DQG VL]H LV ����� PHDQLQJ WKDW WKH ODUJHU D pUP
V VL]H�

WKH PRUH OLNHO\ WKDW LWV VWRFN ZLOO EH RYHUSULFHG� )RXUWK� 0LVS LV XQFRUUHODWHG ZLWK EHWD� )LQDOO\�

WKH /06 PRGHO�GHWHUPLQHG 9�3 KDV RQO\ D ������ FRUUHODWLRQ ZLWK 0LVS� WKDW LV� LQ FODVVLI\LQJ

XQGHU� DQG RYHUSULFHG VWRFNV� WKH /06 DQG WKH %&' PRGHOV DJUHH RQO\ ����� RI WKH WLPH� 7KH

/06 9�3 UDWLR LV PRUH FRUUHODWHG ZLWK %HWD �������� DQG %�0 UDWLR �������� SHUKDSV EHFDXVH

ERRN YDOXH DQG EHWD DUH WZR RI WKH PDLQ LQSXWV LQWR WKH /06 PRGHO�

7DEOH � SUHVHQWV WKH DYHUDJH FKDUDFWHULVWLFV RI HDFK TXLQWLOH SRUWIROLR VRUWHG DFFRUGLQJ WR DQ\ RI

0LVS� 9�3� 6L]H� %�0 DQG 5HW��� 7KH EDVLF SURSHUWLHV RI HDFK TXLQWLOH SRUWIROLR DOO FRQpUP ZKDW LV

LQ WKH FRUUHODWLRQ PDWUL[ RI 3DQHO % RI 7DEOH �� )RU H[DPSOH� WKH KLJKHU D VWRFN
V %&' PLVSULFLQJ

0LVS� WKH PRUH OLNHO\ WKDW �L� LWV 9�3 LV KLJKHU� �LL� LWV VL]H LV ODUJHU� �LLL� LWV %�0 UDWLR LV ORZHU�

DQG �LY� LWV SDVW ��PRQWK UHWXUQ LV KLJKHU� 8VXDOO\� VPDOOHU pUPV DUH PRUH OLNHO\ WR EH XQGHUSULFHG

DFFRUGLQJ WR 0LVS� ZKLOH %�0 LV LQYHUVHO\ UHODWHG WR SDVW ��PRQWK UHWXUQV �PRPHQWXP��

�
$ V WKH PR GH O H VWLPD WLR Q UH T XLUH V VR OY LQJ D KLJ KO\ QR QOLQH D U R SWLPL] D WLR Q SUR EOH P� QXPH ULF D O H UUR UV LQ VR OXWLR Q�

VH D UF KLQJ SUR F H VV D UH VR PH WLPH V XQD Y R LGD EOH � ) R U WKLV UH D VR Q� Z KH QH Y H U D PR GH O�ED VH G PLVSULF LQJ OH Y H O LV KLJ KH U

WKD Q � � � � R U OR Z H U WKD Q �� � �� WKH PR QWKO\ R EVH UY D WLR Q LV UH PR Y H G IUR P WKH VD PSOH � 7 KR VH R XWOLH UV F R QVWLWXWH OH VV

WKD Q � � R I WKH WR WD O VD PSOH �
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,Q 7DEOH �� ZH DOVR UHSRUW WKH DYHUDJH ��PRQWK�IRUZDUG DQG ��PRQWK�IRUZDUG UHWXUQV� GHQRWHG

UHVSHFWLYHO\ E\ 5HW�� DQG 5HW��� IRU HDFK TXLQWLOH SRUWIROLR� 7KLV JLYHV XV D pUVW ORRN DW WKH

UHODWLRQVKLS EHWZHHQ HDFK YDOXDWLRQ PHDVXUH �GLUHFW RU LQGLUHFW� DQG IXWXUH VWRFN UHWXUQV� )LUVW�

IURP 3DQHO $� WKH PRUH XQGHUSULFHG D VWRFN LV DFFRUGLQJ WR WKH %&' PRGHO� WKH KLJKHU LWV DYHUDJH

IXWXUH ��PRQWK UHWXUQ �WKH PLVSULFLQJ HoHFW�� 6HFRQG� IURP 3DQHO %� DYHUDJH IXWXUH UHWXUQV ���

PRQWK DQG ��PRQWK IRUZDUG� DUH LQFUHDVLQJ ZLWK WKH 9�3 UDWLR �H[FHSW ZKHQ JRLQJ IURP 93�

WR 93��� %XW� QRWH WKDW WKH ��PRQWK UHWXUQ GLoHUHQFH EHWZHHQ 03� DQG 03� LV ������ PXFK

ODUJHU WKDQ WKH GLoHUHQFH RI ����� EHWZHHQ 93� DQG 93�� LQGLFDWLQJ WKDW WKH %&' PRGHO LV

PRUH HoHFWLYH WKDQ WKH /06 PRGHO� 7KLUG� IURP 3DQHO &� WKH VPDOOHU D pUP
V VL]H� WKH KLJKHU

WKH VWRFN
V IXWXUH UHWXUQ �WKH VL]H HoHFW�� %RWK WKH PLVSULFLQJ DQG WKH VL]H HoHFWV DUH PRQRWRQLF

DQG HFRQRPLFDOO\ VLJQLpFDQW� )RXUWK� 3DQHO ' VKRZV WKDW WKH UHODWLRQVKLS EHWZHHQ %�0 DQG

IXWXUH UHWXUQV LV 8�VKDSHG �L�H�� D ?VPLOH�� DW ERWK WKH ��PRQWK DQG ��PRQWK KROGLQJ KRUL]RQV�

VXJJHVWLQJ WKH LQVLJQLpFDQFH RI %�0 LQ SUHGLFWLQJ UHWXUQV� )LIWK� 3DQHO ( LQGLFDWHV D FRQWLQXDWLRQ

RI PRPHQWXP EDVHG RQ SDVW ��PRQWK UHWXUQV� VWRFNV WKDW SHUIRUPHG EHWWHU LQ WKH SDVW � PRQWKV

ZLOO FRQWLQXH GRLQJ EHWWHU LQ WKH QHDU IXWXUH �HVSHFLDOO\ RYHU WKH QH[W � WR �� PRQWKV�� )LQDOO\�

ZH GR QRW JLYH WKH UHVXOWV IRU TXLQWLOH SRUWIROLRV EDVHG RQ (�3 RU ���PRQWK�UHWXUQ PRPHQWXP�

DV WKH\ DUH UHVSHFWLYHO\ VLPLODU WR 3DQHOV ' DQG (� 6KRUWO\� ZH ZLOO UHWXUQ WR WKHVH SDWWHUQV LQ

IXUWKHU GHWDLOV�

,Q 7DEOH �� RQH LQWHUHVWLQJ IHDWXUH LV FRPPRQ WR �L� WKH ERWWRP TXLQWLOHV EDVHG RQ PLVSULFLQJ�

VL]H DQG PRPHQWXP �L�H�� 03�� 6� DQG 02�� DQG �LL� WKH WRS 9�3 DQG %�0 TXLQWLOHV �L�H�� 93�

DQG %0��� WKH\ HDFK FROOHFW PDQ\ RI WKH SDVW ORVHUV �WKHLU DYHUDJH SDVW ��PRQWK UHWXUQV� 5HW��� DUH

WKH ORZHVW DPRQJ WKH UHVSHFWLYH TXLQWLOHV�� +RZHYHU� H[FHSW IRU WKH ERWWRP PRPHQWXP�TXLQWLOH

02�� WKH IXWXUH DYHUDJH UHWXUQV �XS WR �� PRQWKV� RQ HDFK RI 03�� 93�� 6� DQG %0� DUH WKH

KLJKHVW DPRQJ WKH UHVSHFWLYH TXLQWLOH SRUWIROLRV� :KDW D UHYHUVDO� $FFRUGLQJ WR 3DQHO (� SDVW

ZLQQHUV �ORVHUV� FRQWLQXH WR EH ZLQQHUV �ORVHUV� LQ WKH QHDU IXWXUH� %XW� WKH RWKHU IRXU SDQHOV VD\

WKDW LI D SDVW ORVHU LV LQ WKH PRVW XQGHUSULFHG TXLQWLOH 03�� RU WKH VPDOOHVW VL]H TXLQWLOH 6�� RU

WKH KLJKHVW 9�3 RU %�0 TXLQWLOH� WKHQ WKLV SDVW ORVHU ZLOO OLNHO\ EH D IXWXUH ZLQQHU� :H GHIHU WKLV

GLVFXVVLRQ XQWLO WKH QH[W VHFWLRQ�

��� 3 HU VLVWHQFH 3 U RSHU WLHV RI $OWHU QDWLYH 0 HDVXU HV

(DUQLQJV�SULFH� ERRN�PDUNHW� VL]H DQG RWKHU pUP FKDUDFWHULVWLFV KDYH ORQJ EHHQ YLHZHG DV LQGLUHFW

PHDVXUHV RI D VWRFN
V UHODWLYH YDOXDWLRQ �H�J�� 'DQLHO� +LUVKOHLIHU� DQG 6XEUDKPDQ\DP ��������

%HVLGHV WKH IDFW WKDW WKHVH LQGLUHFW PHDVXUHV DUH QRW GHULYHG IURP D VXrFLHQWO\ VWUXFWXUHG VWRFN�

SULFLQJ PRGHO� WKHUH LV QRW \HW HQRXJK DSSUHFLDWLRQ RI WKHLU WLPH�VHULHV SURSHUWLHV� 7R FRPSDUH

��



DOO WKH YDOXDWLRQ PHDVXUHV� WKLV VXEVHFWLRQ IRFXVHV RQ WKHLU UHODWLYH PHDQ�UHYHUVLRQ�SHUVLVWHQFH

SURSHUWLHV RYHU WLPH� $JDLQ� DV GLVFXVVHG EHIRUH� D UHDVRQDEOH YDOXDWLRQ PHDVXUH PXVW KDYH D

WHQGHQF\ WR UHYHUW WR VRPH ?QRUP�� VR WKDW ZKHQ D VWRFN
V FXUUHQW YDOXH IRU WKLV PHDVXUH GHYLDWHV

IURP WKH QRUP� RQH FDQ EX\ RU VHOO WKH VWRFN LQ DQWLFLSDWLRQ RI DQ HYHQWXDO FRQYHUJHQFH ZLWK

UHDVRQDEOH FRQpGHQFH� )XUWKHUPRUH� WKH YDOXDWLRQ PHDVXUH PXVW UHYHUW WR LWV QRUP ?UHDVRQDEO\

IDVW� �SURYLGHG WKDW WKH PDUNHW LV HrFLHQW HQRXJK��

/HW
V VWDUW ZLWK WKH %&' PLVSULFLQJ� 0LVS� )LUVW� DFFRUGLQJ WR HDFK VWRFN
V PLVSULFLQJ DV RI

-DQXDU\ ����� ZH VRUW DOO VWRFNV LQ RXU -DQXDU\����� VDPSOH LQWR IRXU TXDUWLOH JURXSV �LQVWHDG RI

TXLQWLOHV� VR DV WR PDNH WKH SORWV OHVV FURZGHG�� 7KHQ p[ DOO WKH JURXSV IRU WKH \HDUV EHIRUH DQG

DIWHU WKH VRUWLQJ�� -DQXDU\ ���� LV UDQGRPO\ FKRVHQ VXFK WKDW WKH WRWDO QXPEHU RI VWRFNV IRU WKLV

H[HUFLVH LV UHDVRQDEOH �DERXW ������� 6HFRQG� ZH FRPSXWH WKH DYHUDJH PLVSULFLQJ OHYHO IRU HDFK

TXDUWLOH JURXS DQG IRU HYHU\ PRQWK EHIRUH DQG DIWHU WKLV RQH�WLPH VRUWLQJ� 7KH LGHD LV WKDW LI WKLV

PLVSULFLQJ PHDVXUH� 0LVS� LV UHDVRQDEOH DQG PHDQ�UHYHUWLQJ� WKHQ VRPH WLPH EHIRUH DQG VRPH WLPH

DIWHU WKLV VRUWLQJ WKH DYHUDJH�PLVSULFLQJ SDWKV RI WKH TXDUWLOH JURXSV PXVW FRQYHUJH DQG FURVV HDFK

RWKHU� WKDW LV� ?FRUUHFWLRQ� PXVW WDNH SODFH RYHU WLPH� )LJXUH � SORWV WKH IRXU DYHUDJH�PLVSULFLQJ

WLPH�VHULHV IRU WKH 0LVS TXDUWLOH JURXSV� ,W LV FOHDU WKDW WKH IRXU JURXSV
 DYHUDJH�PLVSULFLQJ OHYHOV

GR FURVV HDFK RWKHU IURP WLPH WR WLPH� LPSO\LQJ WKH PLVSULFLQJ PHDVXUH LV LQGHHG PHDQ�UHYHUWLQJ�

$ VWULNLQJ IHDWXUH RI )LJXUH � LV WKDW HDFK TXDUWLOH
V PLVSULFLQJ LV QRW RQO\ PHDQ�UHYHUWLQJ� EXW

WKH PLVSULFLQJ RUGHULQJ RI WKH TXDUWLOHV LV DFWXDOO\ UHYHUVHG DERXW HYHU\ RQH \HDU DQG D KDOI� ,Q

RWKHU ZRUGV� IURP WLPH WR WLPH WKH IRXU TXDUWLOHV VZLWFK SRVLWLRQV LQ WKHLU UHODWLYH YDOXDWLRQ OHYHOV�

/HW XV UHIHU WR WKH TXDUWLOHV DV 4�� 4�� 4� DQG 4�� ZKHUH 4� LV WKH PRVW XQGHUSULFHG DQG 4� WKH

PRVW RYHUSULFHG JURXS DV RI -DQXDU\ ����� 6WDUWLQJ LQ ODWH ����� WKH RSSRVLWH YDOXDWLRQ RUGHULQJ

RI WKH IRXU TXDUWLOHV LV REVHUYHG� ZLWK 4� EHLQJ WKH PRVW RYHUSULFHG DQG 4� WKH PRVW XQGHUSULFHG�

7KHQ� IRU WKH pUVW KDOI RI ����� WKH RUGHULQJ LV UHYHUVHG� ZLWK 4� DQG 4� EHLQJ UHVSHFWLYHO\ WKH

PRVW XQGHUSULFHG DQG WKH PRVW RYHUSULFHG� ,Q ODWH ����� 4� DJDLQ EHFRPHV WKH PRVW RYHUSULFHG

DQG 4� WKH PRVW XQGHUSULFHG� 7KH WKLUG FRPSOHWH UHYHUVDO RFFXUV IURP ���� WR HDUO\ ����� ZKLOH

WKH IRXUWK LQ PLG������ 7KH pIWK YDOXDWLRQ UHYHUVDO WDNHV SODFH IURP ODWH ���� WR ODWH ����� WKH

VL[WK IURP ���� WR HDUO\ ����� WKH VHYHQWK LQ ODWH ����� WKH HLJKWK IURP ���� WR PLG������ WKH

QLQHWK LQ ODWH ����� WKH WHQWK LQ PLG������ WKH HOHYHQWK LQ ODWH ����� WKH WZHOYHWK DQG WKLUWHHQWK

� ) R U WKH \ H D UV EH IR UH WKH VR UWLQJ � WKH T XD UWLOH J UR XSV PD \ QR W KD Y H WKH VD PH QXPEH U R I VWR F N V D V D W WKH VR UWLQJ

GD WH EH F D XVH VR PH R I WKH VWR F N V PD \ KD Y H H QWH UH G R XU VD PSOH QR W OR QJ EH IR UH -D QXD U\ � � � � � 6LPLOD UO\ � D IWH U WKH

VR UWLQJ GD WH R I -D QXD U\ � � � � � VR PH pUPV PD \ KD Y H GUR SSH G R XW R I R XU VD PSOH � Z KLF K D OVR D oH F WV WKH VL] H R I H D F K

T XD UWLOH J UR XS� %XW� R XU SXUSR VH KH UH LV R QO\ WR LOOXVWUD WH SUR QR XQF H G WLPH �VH ULH V SD WWH UQV R I H D F K J UR XS
V D Y H UD J H

PLVSULF LQJ OH Y H O�
� $ V D UR EXVWQH VV F KH F N � Z H D OVR XVH -D QXD U\ � � � � D V WKH ED VLV WR IR UP WKH PLVSULF LQJ T XD UWLOH J UR XSV� 7 KH

F R QF OXVLR QV D UH VLPLOD U�
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UHYHUVDOV UHVSHFWLYHO\ RFFXU LQ HDUO\ DQG ODWH ����� 'XULQJ WKH ���\HDU VDPSOH SHULRG� WKHUHIRUH�

WKHUH KDV EHHQ D WRWDO RI �� YDOXDWLRQ UHYHUVDOV DFURVV WKH IRXU TXDUWLOHV� 7KH YDOXDWLRQ RUGHULQJ RI

WKH IRXU JURXSV LV RQ DYHUDJH UHYHUVHG HYHU\ ��� \HDUV� 7KXV� KRW DQG FROG VWRFN JURXSV GR VZLWFK

SRVLWLRQV LI DQ LQYHVWRU ZDLWV ORQJ HQRXJK� 7KLV pQGLQJ JLYHV VXSSRUW WR WKH FRQVHQVXV LQ WKH

OLWHUDWXUH WKDW VWRFN SULFHV H[KLELW ORQJ�WHUP UHYHUVDOV �H�J�� 'H %RQGW DQG 7KDOHU ������ �������

7KH DERYH FRQFOXVLRQ RQ PLVSULFLQJ UHYHUVDO WLPH FDQ DOVR EH H[DPLQHG IURP WKH DXWRFRUUHODWLRQ

VWUXFWXUH IRU HDFK TXDUWLOH
V DYHUDJH PLVSULFLQJ OHYHO� ,Q 3DUW $ RI )LJXUH �� ZH SORW WKH UHODWLRQVKLS

EHWZHHQ WKH QXPEHU RI PRQWKV ODJJHG DQG WKH DXWRFRUUHODWLRQ OHYHO LQ PLVSULFLQJ� XVLQJ WKH pUVW

TXDUWLOH �4�� VKRZQ LQ )LJXUH � �WKH DYHUDJH�PLVSULFLQJ DXWRFRUUHODWLRQV DUH DOPRVW LGHQWLFDO

IRU WKH RWKHU TXDUWLOHV�� 7KH ORJLF IRU WKLV H[HUFLVH LV WKDW LI PLVSULFLQJ LV SHUVLVWHQW RYHU WLPH�

ZH VKRXOG VHH WKH DXWRFRUUHODWLRQ OHYHO UHPDLQLQJ KLJK HYHQ DV WKH QXPEHU RI PRQWKV ODJJHG

LQFUHDVHV� 7KH ORQJHU LW WDNHV IRU WKH DXWRFRUUHODWLRQ WR GLH RXW� WKH PRUH SHUVLVWHQW WKH VWRFN
V

PLVSULFLQJ� ,I WKH DXWRFRUUHODWLRQ VZLWFKHV VLJQV UHJXODUO\� LW PHDQV WKDW WKH VWRFN WHQGV WR JR

IURP XQGHUSULFHG WR RYHUSULFHG� DQG WKHQ EDFN WR XQGHUSULFHG DJDLQ� ,W LV VHHQ LQ )LJXUH � WKDW

PLVSULFLQJ FDQ RQ DYHUDJH SHUVLVW IRU DERXW �� PRQWKV �L�H�� LW WDNHV DERXW �� PRQWKV IRU WKH

PLVSULFLQJ DXWRFRUUHODWLRQ WR JR GRZQ WR ]HUR�� 7KLV LV FRQVLVWHQW ZLWK WKH FODLP EDVHG RQ )LJXUH

� WKDW WKH UHODWLYH YDOXDWLRQ RUGHULQJ RI WKH TXDUWLOH JURXSV LV UHYHUVHG DERXW HYHU\ ��� \HDUV�

3DUW % RI )LJXUH � GLVSOD\V WKH GLVWULEXWLRQ RI PLVSULFLQJ PHDQ�UHYHUVLRQ WLPHV DFURVV DOO VWRFNV

ZLWK DW OHDVW �� PRQWKO\ REVHUYDWLRQV LQ RXU VDPSOH� ZKHUH WKH PLVSULFLQJ PHDQ�UHYHUVLRQ WLPH

IRU DQ\ VWRFN LV WKH QXPEHU RI PRQWKV LW WDNHV IRU WKH VWRFN
V PLVSULFLQJ DXWRFRUUHODWLRQ WR JR

GRZQ WR ]HUR� )LJXUH � VKRZV WKDW IRU PRUH WKDQ KDOI RI WKH VWRFNV� LW WDNHV OHVV WKDQ �� PRQWKV WR

JR IURP XQGHU� WR RYHU�YDOXHG �RU� WKH UHYHUVH�� 6WLOO� IRU DERXW ��� RI WKH VWRFNV� WKH FRUUHFWLRQ

WLPH QHHGHG LV VL[ PRQWKV RU OHVV� 2YHUDOO� WKH GLVWULEXWLRQ VKRZV WKDW HYHQ WKRXJK LW WDNHV DERXW

�� PRQWKV IRU HDFK TXDUWLOH SRUWIROLR
V DYHUDJH PLVSULFLQJ WR EH FRUUHFWHG �)LJXUH � DQG 3DUW $ RI

)LJXUH ��� IRU DQ LQGLYLGXDO VWRFN WKH FRUUHFWLRQ FDQ EH PXFK IDVWHU� 7KHUHIRUH� XSRQ EX\LQJ DQ

XQGHUSULFHG VWRFN� DQ LQYHVWRU GRHV QRW QHFHVVDULO\ QHHG WR ZDLW IRU DV ORQJ DV �� PRQWKV�

,Q FRQWUDVW WR WKH %&' PLVSULFLQJ� WKH /06 9�3 DQG WKH %�0 UDWLRV DUH IDU PRUH SHUVLVWHQW�

7R VHH WKLV� ZH DJDLQ VRUW DOO WKH VWRFNV LQ WKH -DQXDU\����� VDPSOH� LQWR IRXU TXDUWLOHV DFFRUGLQJ

WR WKHLU 9�3 UDWLRV DV RI -DQXDU\ ����� 7KHQ� KROG WKH TXDUWLOH JURXSV XQFKDQJHG LQ FRPSRVLWLRQ

IRU WKH \HDUV EHIRUH DQG DIWHU -DQXDU\ ����� 3DUW $ RI )LJXUH � SORWV WKH DYHUDJH�9�3 SDWK IRU

HDFK TXDUWLOH JURXS DQG IRU HYHU\ PRQWK IURP ���� WR ����� ZKLOH 3DUW % GLVSOD\V WKH UHODWLRQVKLS

EHWZHHQ WKH QXPEHU RI PRQWKV ODJJHG DQG WKH DXWRFRUUHODWLRQ OHYHO IRU WKH pUVW TXDUWLOH
V DYHUDJH�

9�3 �IRU WKH RWKHU TXDUWLOHV� WKH SDWWHUQV DUH WKH VDPH�� 3DUW $ VKRZV WKDW EHWZHHQ DQ\ WZR RI WKH

TXDUWLOHV WKHLU DYHUDJH 9�3 UDWLRV EDUHO\ FURVV� HYHQ WKRXJK WKH VRUWLQJ LV GRQH RQO\ RQFH EDVHG

RQ -DQXDU\ ����� 7KH KLJKHVW 9�3 JURXS DOPRVW DOZD\V KDV WKH KLJKHVW 9�3� ZKLOH WKH ORZHVW

��



9�3 JURXS DOZD\V UHPDLQV VR� WKH 9�3�EDVHG RUGHULQJ RI WKH TXDUWLOHV GRHV QRW FKDQJH WKURXJK

WKH HQWLUH SHULRG� 3DUW % LOOXVWUDWHV WKDW FXUUHQW 9�3 IRU WKH pUVW TXDUWLOH LV HYHQ UHDVRQDEO\

FRUUHODWHG ZLWK WKDW RI IRXU \HDUV DJR� %DVHG RQ WKH VDPH UHVHDUFK GHVLJQ� )LJXUH � VKRZV VLPLODU

SHUVLVWHQFH RI WKH %�0 UDWLR� *LYHQ VXFK UREXVW SHUVLVWHQFH RI ERWK %�0 DQG 9�3� WKHUHIRUH� RQH

VKRXOG QRW QHFHVVDULO\ EHOLHYH WKDW EX\LQJ D KLJK�%�0 VWRFN DQG VKRUWLQJ D ORZ�%�0 VWRFN ZLOO

EH SURpWDEOH� EHFDXVH WKHLU %�0 UDWLRV PD\ QHYHU FRQYHUJH� )RU WKH VDPH UHDVRQ� RQH VKRXOG QRW

EX\ D VWRFN VLPSO\ EHFDXVH LW KDV D KLJK %�0 �RU� 9�3� UDWLR�

(DUQLQJV�SULFH� DQRWKHU SRSXODU YDOXDWLRQ PHDVXUH� LV VOLJKWO\ EHWWHU DQG OHVV SHUVLVWHQW WKDQ

ERWK WKH %�0 DQG WKH 9�3 UDWLR� /LNH EHIRUH� XVLQJ WKH (�3 UDWLRV DV RI -DQXDU\ ����� ZH VRUW DOO

VWRFNV LQ WKH -DQXDU\����� VDPSOH LQWR IRXU TXDUWLOHV DQG WKHQ p[ HDFK JURXS IRU WKH \HDUV EHIRUH

DQG DIWHU� )LJXUH � SORWV WRJHWKHU WKH DYHUDJH�(�3 WLPH�VHULHV IRU HDFK RI WKH TXDUWLOHV �3DUW $��

DQG WKH UHODWLRQVKLS EHWZHHQ WKH QXPEHU RI PRQWKV ODJJHG DQG WKH DYHUDJH�(�3 DXWRFRUUHODWLRQ

IRU WKH pUVW TXDUWLOH JURXS� ,Q 3DUW $ RI )LJXUH �� WKH DYHUDJH�(�3 SDWKV GR FURVV EHWZHHQ WKH

TXDUWLOHV VRPH \HDUV EHIRUH WKH VRUWLQJ� EXW QRW DIWHU -DQXDU\ ����� 3DUW % RI )LJXUH � VXJJHVWV

WKDW LW WDNH RQ DYHUDJH �� PRQWKV IRU D KLJK�(�3 VWRFN WR FRQYHUJH WR D QRUPDO (�3 OHYHO �RU� WKH

UHYHUVH��

(YHQ WKRXJK QRW VKRZQ KHUH� VL]H LV VOLJKWO\ PRUH SHUVLVWHQW WKHQ %�0 �ZKLFK LV QRW VXUSULV�

LQJ�� 2Q WKH RWKHU KDQG� PRPHQWXP UDQNLQJV IRU VWRFNV DUH KLJKO\ YRODWLOH DQG QRW SHUVLVWHQW�

+RZHYHU� PRPHQWXP LV QRW UHDOO\ D YDOXDWLRQ PHDVXUH� DQG LW LV PRUH RI D WHFKQLFDO LQGLFDWRU� 7KH

SHUVLVWHQFH SURSHUWLHV RI WKHVH DOWHUQDWLYH YDOXDWLRQ PHDVXUHV IRUHVKDGRZ WKHLU GLoHUHQWLDO DELOLW\

WR SUHGLFW IXWXUH UHWXUQV�

� 3 U HGLFWDELOLW\ RI )XWXU H 5HWXU QV

7KH SUHFHGLQJ VHFWLRQ KDV GHPRQVWUDWHG WKDW WKH SRSXODU �LQGLUHFW� YDOXDWLRQ PHDVXUHV DUH IDU

PRUH SHUVLVWHQW WKDQ WKH %&' PRGHO PLVSULFLQJ �0LVS�� 2I FRXUVH� HYHQ WKRXJK 0LVS LV VLJQLp�

FDQWO\ PHDQ�UHYHUWLQJ DW D UHDVRQDEOH VSHHG� LW LV XOWLPDWHO\ WKH PHDVXUH
V SUHGLFWLYH SRZHU �RU�

WKH ODFN WKHUHRI� IRU IXWXUH UHWXUQV WKDW ZLOO GHWHUPLQH LWV XVHIXOQHVV DQG VXFFHVV� ,I 0LVS GRHV

QRW KDYH DQ\ VXFK SUHGLFWLYH SRZHU� LWV YDULDWLRQ DQG PHDQ�UHYHUVLRQ RYHU WLPH PXVW EH SXUH QRLVH

JHQHUDWHG E\ WKH PRGHO �DQG WKHQ WKH PDUNHW PXVW EH ULJKW UHODWLYHO\�� 2Q WKH RWKHU KDQG� LI

0LVS SRVVHVVHV VLJQLpFDQW SUHGLFWLYH SRZHU� WKH %&' PRGHO PXVW EH ULJKW DW OHDVW WR VRPH H[WHQW

ZKLOH WKH PDUNHW PXVW EH DVVHVVLQJ D VWRFN
V WUXH YDOXH LQFRUUHFWO\ DW OHDVW VRPHWLPHV� 6R� GRHV

0LVS FDSWXUH DQ\ YDOXH" ,I \HV� GRHV 0LVS FDSWXUH DQ\ LQYHVWPHQW YDOXH EH\RQG 9�3� %�0� (�3�

VL]H� PRPHQWXP� DQG RWKHU FRQYHQWLRQDO PHDVXUHV" $V %�0 DQG (�3 DUH NQRZQ WR EH KLJKO\

FRUUHODWHG� ZH DQVZHU WKHVH TXHVWLRQV E\ IRFXVLQJ RQ 0LVS� 9�3� %�0� VL]H DQG PRPHQWXP IRU

��



WKH UHPDLQGHU RI WKH SDSHU�

��� )DPD�0 DF% HWK 5HJU HVVLRQ $QDO\VLV

:H VWDUW ZLWK D WLPH�VHULHV FURVV�VHFWLRQDO DQDO\VLV RI IXWXUH VWRFN UHWXUQV LQ UHODWLRQ WR WKH DIRUH�

OLVWHG YDOXDWLRQ PHDVXUHV� )ROORZLQJ )DPD DQG 0DF%HWK ������� ZH FRQGXFW WKH DQDO\VLV LQ WZR

VWHSV� )LUVW� VHSDUDWHO\ IRU HYHU\ WLPH SRLQW� UXQ D FURVV�VHFWLRQDO UHJUHVVLRQ RI HDFK VWRFN
V RQH�

PRQWK�IRUZDUG UHWXUQ RQ WKH pUP
V VWDUWLQJ YDOXHV IRU 0LVS DQG�RU WKH UHOHYDQW FKDUDFWHULVWLFV�

7KLV VWHS SURGXFHV D WLPH VHULHV RI FURVV�VHFWLRQDO HVWLPDWHV IRU HDFK UHJUHVVLRQ FRHrFLHQW� ,Q

WKH VHFRQG VWHS� FRPSXWH WKH WLPH�VHULHV DYHUDJH DQG W�VWDWLVWLF RI HDFK FRHrFLHQW �LQFOXGLQJ WKH

DGMXVWHG 5��� )RU WKH VHFRQG VWHS� QR RYHUODSSLQJ REVHUYDWLRQV DUH XVHG�

7DEOH � SUHVHQWV WKH )DPD�0DF%HWK UHJUHVVLRQ UHVXOWV��� ,Q DOO WKH UHJUHVVLRQV� 0LVS LV DOZD\V

WKH PRVW VLJQLpFDQW SUHGLFWRU� ZLWK WKH KLJKHVW W�VWDWLVWLF �JLYHQ LQVLGH SDUHQWKHVHV� DPRQJ DOO

WKH LQFOXGHG PHDVXUHV� 7KH DYHUDJH PLVSULFLQJ FRHrFLHQW LV DERXW ������ PHDQLQJ WKDW IRU HDFK

DGGLWLRQDO SHUFHQWDJH XQGHUSULFLQJ �RYHUSULFLQJ� D VWRFN
V IXWXUH UHWXUQ ZLOO RQ DYHUDJH EH �����

KLJKHU �ORZHU� SHU PRQWK� ,Q HDFK UHSRUWHG UHJUHVVLRQ� WKH W�VWDWLVWLF LV LQ H[FHVV RI ��� IRU 0LVS���

7KH 0LVS FRHrFLHQW HVWLPDWH DQG W�VWDWLVWLF DUH UHPDUNDEO\ UREXVW WR WKH LQFOXVLRQ DQG H[FOXVLRQ

RI RWKHU SUHGLFWLYH YDULDEOHV� 7KXV� WKH PRUH XQGHUSULFHG D VWRFN� WKH KLJKHU LWV IXWXUH UHWXUQ �RQ

DYHUDJH��

0RPHQWXP� EDVHG RQ HLWKHU SDVW ��PRQWK RU ���PRQWK UHWXUQV �5HW�� RU 5HW����� LV UREXVWO\

VLJQLpFDQW� 7KH FRHrFLHQWV RQ 5HW�� DQG 5HW��� DUH DOZD\V SRVLWLYH ZLWK D W�VWDWLVWLF KLJKHU WKDQ

���� 7KXV� KLJK PRPHQWXP VWRFNV FRQWLQXH SHUIRUPLQJ ZHOO� D FRQFOXVLRQ ZHOO HVWDEOLVKHG LQ WKH

H[LVWLQJ OLWHUDWXUH �H�J�� 'DQLHO DQG 7LWPDQ ������� )DPD DQG )UHQFK ������ ������ -HJDGHHVK DQG

7LWPDQ ������� /DNRQLVKRN� 6KOHLIHU� DQG 9LVKQ\ ������� 0RVNRZLW] ������� DQG 5RXZHQKRUVW

�������� ,Q DGGLWLRQ� 5HW��� DSSHDUV WR EH PRUH VLJQLpFDQW WKDQ 5HW�� LQ SUHGLFWLQJ WKH QH[W�

PRQWK UHWXUQ�

6L]H LV DOVR VLJQLpFDQW LQ SUHGLFWLQJ IXWXUH UHWXUQV� ZKLFK LV FRQVLVWHQW ZLWK pQGLQJV LQ WKH

H[LVWLQJ OLWHUDWXUH��� ,Q HDFK UHJUHVVLRQ� WKH VL]H FRHrFLHQW LV QHJDWLYH ZLWK D W�VWDWLVWLF JUHDWHU

��%H WD LV QR W LQF OXGH G LQ WKH UH J UH VVLR QV D V LW LV QR W VLJ QLpF D QW �H LWKH U H F R QR PLF D OO\ R U VWD WLVWLF D OO\ �� 7 KLV LV Z H OO
N QR Z Q LQ WKH OLWH UD WXUH �H �J �� ) D PD D QG ) UH QF K �� � � � ��� ,Q WKH ) D PD �0 D F %H WK UH J UH VVLR QV� WKH QD WXUD O OR J D ULWKP
R I 9 � 3 LV XVH G D V D UH J UH VVR U �LQVWH D G R I 9 � 3� WR KD QGOH WKH OD UJ H GLVSH UVLR Q R I 9 � 3� 7 KH 9 � 3 Y D OXH V D UH OD J J H G E\
R QH PR QWK VR WKD W H D F K 9 � 3 F D Q EH XVH G WR SUH GLF W WKH IR OOR Z LQJ PR QWK
V UH WXUQ� $ V D UH VXOW� WKH pUVW PR QWK R I
VD PSOH �� � � � � � LV QR W LQF OXGH G LQ WKR VH UH J UH VVLR QV WKD W KD Y H 9 � 3 D V D UH J UH VVR U�

�� 7 KH W�VWD WLVWLF IR U 0 LVS PD \ EH VOLJ KWO\ LQqD WH G GXH WR WKH ID F W WKD W PLVSULF LQJ IR U H D F K VWR F N LV XVXD OO\
VLJ QLpF D QWO\ D XWR F R UUH OD WH G XS WR D OD J R I � � PR QWKV �VH H ) LJ XUH � �� 7 KXV� WKH PR QWKO\ ) D PD �0 D F %H WK UH J UH VVLR QV
PD \ OH D G WR VPR R WKH QH G 0 LVS F R H rF LH QW H VWLPD WH V� 7 R F KH F N WKLV SR WH QWLD O ELD V� Z H WD N H R QO\ R QH PR QWKO\ UH J UH VVLR Q
H VWLPD WH SH U \ H D U D QG UH �F D OF XOD WH WKH WLPH �VH ULH V D Y H UD J H D QG W�VWD WLVWLF R I WKH 0 LVS F R H rF LH QW� :H pQG D VLPLOD U
F R H rF LH QW Y D OXH IR U 0 LVS D QG D W�VWD WLVWLF VWLOO LQ H [ F H VV R I � �

��6H H � D PR QJ PD Q\ R WKH UV� %D Q] �� � � � �� %H UN �� � � � �� ' D QLH O D QG 7 LWPD Q �� � � � �� ) D PD D QG ) UH QF K �� � � � � � � � � �

��



WKDQ ���� VXJJHVWLQJ WKDW WKH VPDOOHU D pUP
V VL]H� WKH KLJKHU LWV DYHUDJH IXWXUH UHWXUQ�

7KH /06 YDOXH�SULFH �9�3� LV VLJQLpFDQW DV ZHOO LQ SUHGLFWLQJ RQH�PRQWK�IRUZDUG UHWXUQV� 7KH

9�3 FRHrFLHQW HVWLPDWHV DUH SRVLWLYH� LPSO\LQJ WKDW WKHUH LV D SRVLWLYH UHODWLRQVKLS EHWZHHQ IXWXUH

UHWXUQV DQG VWDUWLQJ 9�3 UDWLRV� ZLWK W�VWDWLVWLFV JUHDWHU WKDQ � LQ HDFK FDVH� :KLOH SRVLWLYH� WKH

%�0 FRHrFLHQWV DUH LQ PRVW FDVHV VWDWLVWLFDOO\ LQVLJQLpFDQW �H[FHSW LQ WZR UHJUHVVLRQV ZKHUH WKH

SDVW ���PRQWK UHWXUQ �5HW���� LV LQFOXGHG DV D SUHGLFWLYH YDULDEOH�� 7KH pQGLQJ WKDW ERRN�PDUNHW

LV PDUJLQDO LQ SUHGLFWLQJ IXWXUH UHWXUQV LV FRQWUDU\ WR VRPH RI WKH pQGLQJV LQ WKH SDSHUV FLWHG LQ

WKH SUHFHGLQJ IRRWQRWH� %XW� LW LV FRQVLVWHQW ZLWK WKH pQGLQJV LQ� IRU H[DPSOH� /RXJKUDQ �������

ZKHUH KH GRFXPHQWV WKDW WKH %�0 HoHFW LV PRVWO\ D VPDOO�pUP SKHQRPHQRQ DQG WKDW IRU ODUJH�FDS

VWRFNV %�0 LV QRW VLJQLpFDQW��� ,W ZDV LOOXVWUDWHG LQ )LJXUH � WKDW RXU VDPSOH LQFOXGHV PRVWO\

ODUJH pUPV �HVSHFLDOO\ LQ WKH HDUO\ \HDUV RI WKH ,�%�(�6 GDWDEDVH�� +HQFH� LQ VRPH VHQVH� RXU

VDPSOH LV ELDVHG DJDLQVW %�0� )XUWKHUPRUH� DV ZH GLVFXVVHG HDUOLHU EDVHG RQ )LJXUHV � DQG ��

9�3 DQG %�0 DUH KLJKO\ SHUVLVWHQW RYHU WLPH� 7KHUHIRUH� LW LV QRW D VXUSULVH WKDW ERWK 9�3 DQG

%�0 KDYH UHODWLYHO\ ORZHU DELOLW\ WR SUHGLFW IXWXUH UHWXUQV�

7DEOH � GLVSOD\V WKH SUHGLFWLYH SRZHU RI WKH VDPH PHDVXUHV VHSDUDWHO\ DFURVV GLoHUHQW EXVLQHVV

VHFWRUV� 0LVS LV WKH RQO\ SUHGLFWLYH YDULDEOH WKDW LV VLJQLpFDQW IRU HYHU\ VHFWRU� 5HW��� LV VWDWLV�

WLFDOO\ VLJQLpFDQW IRU HDFK VHFWRU� H[FHSW IRU (QHUJ\ DQG 7UDQVSRUWDWLRQ VHFWRUV� 6WLOO� 0LVS DQG

5HW��� KDYH WKH PRVW VWDEOH FRHrFLHQW HVWLPDWHV� 6L]H LV QR ORQJHU DV VLJQLpFDQW DV IRU WKH HQWLUH

VDPSOH �SHUKDSV EHFDXVH RI WKH UHODWLYHO\ VPDOO YDULDWLRQV LQ VL]H DFURVV pUPV LQ HDFK VHFWRU RI

RXU VDPSOH�� 6L]H LV D XVHIXO SUHGLFWRU RQO\ IRU VWRFNV LQ &RQVXPHU 6HUYLFHV� &RQVXPHU 'XUDEOHV�

7HFKQRORJ\� DQG %DVLF 0DWHULDOV� %�0 LV VWDWLVWLFDOO\ VLJQLpFDQW IRU HYHU\ VHFWRU RWKHU WKDQ IRXU

�)LQDQFH� +HDOWK &DUH� &RQVXPHU 6HUYLFHV� &RQVXPHU 'XUDEOHV� DQG 7UDQVSRUWDWLRQ��

7DEOH � GRFXPHQWV VHDVRQDO SDWWHUQV LQ WKH SUHGLFWLYH SRZHU RI HDFK YDOXDWLRQ PHDVXUH� ,Q

REWDLQLQJ WKH FRHrFLHQW HVWLPDWHV DQG W�VWDWLVWLFV IRU WKLV WDEOH� ZH XVH RQO\ RQH PRQWKO\ UHWXUQ

IURP HDFK \HDU DQG IRU HYHU\ VWRFN� ZKHUH D VWRFN
V UHWXUQ IRU -DQXDU\ LV IURP WKH SUHYLRXV \HDU
V

'HFHPEHU �� WR -DQXDU\ �� RI WKH FXUUHQW \HDU� DQG WKDW IRU )HEUXDU\ LV IURP -DQXDU\ �� WR

)HEUXDU\ ��� )LUVW� QRWH WKDW WKHUH LV D VWURQJ ?-DQXDU\ HoHFW� IRU VPDOO�FDS VWRFNV DQG IRU VWRFNV

WKDW DUH XQGHUSULFHG DFFRUGLQJ WR WKH %&' PLVSULFLQJ� 0LVS� ,Q IDFW� ERWK 0LVS DQG 6L]H KDYH

PXFK KLJKHU W�VWDWLVWLFV IRU SUHGLFWLQJ -DQXDU\ UHWXUQV WKDQ IRU SUHGLFWLQJ DQ\ RWKHU PRQWK RI WKH

\HDU� +RZHYHU� WKH ERRN�PDUNHW UDWLR� %�0� LV QRW VLJQLpFDQW IRU SUHGLFWLQJ DQ\ PRQWK RI WKH

\HDU� 0RPHQWXP LV VLJQLpFDQW HYHU\ PRQWK RI WKH \HDU H[FHSW IRU -DQXDU\� $XJXVW DQG 6HSWHPEHU�

6HFRQG� WKH %&' PLVSULFLQJ LV QRW VWDWLVWLFDOO\ VLJQLpFDQW RQO\ IRU $SULO� -XQH DQG 2FWREHU RI HDFK

� � � � �� -H J D GH H VK D QG 7 LWPD Q �� � � � ��
�� 8 VLQJ PR VWO\ pUPV LQ WKH VD PH ,� %� (� 6 GD WD ED VH D V R XUV� ) UD QN H O D QG /H H �� � � � � D QG /H H � 0 \ H UV D QG 6Z D PL�

QD WKD Q �� � � � � D OVR pQG %� 0 WR EH LQVLJ QLpF D QW�

��



\HDU� 7KLUG� 6L]H LV VLJQLpFDQW RQO\ IRU -DQXDU\ DQG 0DUFK� )RU $XJXVW� 2FWREHU DQG 'HFHPEHU�

QRW RQO\ LV 6L]H DQ LQVLJQLpFDQW UHWXUQ SUHGLFWRU� EXW DOVR LV WKH FRHrFLHQW VLJQ IRU 6L]H FRQWUDU\

WR WKH ZHOO�NQRZQ 6L]H (oHFW� 'XULQJ WKHVH WKUHH PRQWKV� ODUJH�FDS �QRW VPDOO�FDS� VWRFNV WHQG

WR GR EHWWHU� 2YHUDOO� 0LVS DQG PRPHQWXP DUH WKH WZR PRVW UREXVW UHWXUQ SUHGLFWRUV WKURXJKRXW

WKH \HDU�

��� 3 U HGLFWLQJ WKH 6WRFN 0 DU NHW

:H KDYH VKRZQ WKDW WKH %&' PRGHO PLVSULFLQJ LV WKH PRVW VLJQLpFDQW SUHGLFWRU IRU IXWXUH FURVV�

VHFWLRQDO UHWXUQV� %HIRUH FRQVWUXFWLQJ SRUWIROLRV VRUWHG RQ pUP FKDUDFWHULVWLFV� ZH FDQ DOVR H[DPLQH

KRZ PXFK WKH PLVSULFLQJ GLVWULEXWLRQ DFURVV LQGLYLGXDO VWRFNV FDQ SUHGLFW IXWXUH RYHUDOO PDUNHW

SHUIRUPDQFH� 6XFK DQ H[HUFLVH LV XVHIXO EHFDXVH D JRRG VWRFN�YDOXDWLRQ PRGHO VKRXOG QRW RQO\ KHOS

H[SODLQ FXUUHQW� DQG SUHGLFW IXWXUH� VWRFN SULFHV IRU LQGLYLGXDO pUPV� EXW DOVR EH DEOH WR IRUHFDVW

WKH RYHUDOO PDUNHW
V IXWXUH WR D FHUWDLQ GHJUHH�

)RU WKLV SXUSRVH� ZH XVH WKH ���PRQWK�IRUZDUG UHWXUQ RQ WKH 6	3 ��� LQGH[� GHQRWHG E\ 5VS

�H[SUHVVHG LQ SHUFHQWDJH SRLQWV�� DV D UHSUHVHQWDWLYH RI WKH RYHUDOO PDUNHW DQG WKH SHUFHQWDJH

RI VWRFNV XQGHUSULFHG� GHQRWHG E\ 3XQGHU �H[SUHVVHG LQ SHUFHQWDJH SRLQWV�� DV D PHDVXUH RI WKH

RYHUDOO PDUNHW YDOXDWLRQ OHYHO� (YLGHQWO\� WKH KLJKHU WKH YDOXH RI 3XQGHU� WKH PRUH XQGHUSULFHG

WKH RYHUDOO PDUNHW� )LJXUH � SORWV WRJHWKHU WKH PRQWKO\ WLPH�VHULHV IRU WKH SHUFHQWDJH RI VWRFNV

XQGHUSULFHG DQG WKH ���PRQWK�IRUZDUG UHWXUQ RQ WKH 6	3 ���� 7KH WZR WLPH VHULHV GR FR�PRYH

VLJQLpFDQWO\� 7KH FRUUHODWLRQ LV ������� $ WLPH�VHULHV UHJUHVVLRQ SURGXFHV WKH IROORZLQJ UHVXOW�

5VS�W� ���  b���� � ����3XQGHU�W� � s�W� ���� ����

ZKHUH WKH W�VWDWLVWLF IRU 3XQGHU LV ����� DQG WKH DGMXVWHG 5� LV ������ $ ����� SUHGLFWDELOLW\ RI

DQQXDO 6	3 ��� UHWXUQV LV VWLOO VLJQLpFDQW UHODWLYH WR ZKDW KDV EHHQ IRXQG LQ WKH OLWHUDWXUH� 7KLV

UHJUHVVLRQ VXJJHVWV WKDW IRU HDFK DGGLWLRQDO SHUFHQWDJH RI VWRFNV XQGHUSULFHG� WKH 6	3 ��� LQGH[

RQ DYHUDJH HDUQV DQ DGGLWLRQDO ����� RYHU WKH QH[W �� PRQWKV�

��� , QYHVWPHQW 3 HU IRU PDQFH E\ &KDU DFWHU LVWLFV�6RU WHG 3 RU WIROLRV

2XU QH[W WDVN LV WR LQYHVWLJDWH HDFK PHDVXUH
V VLJQLpFDQFH LQ WHUPV RI LQYHVWPHQW SRUWIROLR UHWXUQV�

7R WKLV HQG� ZH pUVW SORW WKH XQLYDULDWH UHODWLRQVKLS EHWZHHQ DYHUDJH IXWXUH UHWXUQ DQG VWDUWLQJ

FKDUDFWHULVWLF YDOXH IRU DQ DYHUDJH pUP� 1H[W� ZH IROORZ D VWDQGDUG SUDFWLFH WR FRQVWUXFW VRUWHG

SRUWIROLRV DQG FRPSDUH WKHLU SHUIRUPDQFH�

)RU )LJXUH �� WKH JUDSKV DUH FRQVWUXFWHG DV IROORZV� 7DNH %&' PRGHO PLVSULFLQJ 0LVS DV DQ

H[DPSOH� )RU HDFK VWRFN DQG IRU HYHU\ PRQWK� ZH UHFRUG WKH SDLU RI �L� WKH VWRFN
V EHJLQQLQJ

��



PLVSULFLQJ OHYHO DQG �LL� LWV UHWXUQ GXULQJ WKH PRQWK� $IWHU FROOHFWLQJ WKLV VHW RI WLPH�VHULHV DQG

FURVV�VHFWLRQDO �EHJLQQLQJ�PLVSULFLQJ� PRQWKO\�UHWXUQ� SDLUV� ZH VRUW WKH SDLUV LQWR ��� SHUFHQWLOH

JURXSV DFFRUGLQJ WR WKH EHJLQQLQJ 0LVS YDOXHV� 7KH UHODWLRQVKLS EHWZHHQ WKH DYHUDJH PLVSULFLQJ

DQG WKH DYHUDJH IXWXUH RQH�PRQWK UHWXUQ RI HDFK SHUFHQWLOH JURXS LV SORWWHG LQ 3DUW $ RI )LJXUH ��

7KH RWKHU JUDSKV� 3DUWV %� &� '� ( DQG )� DUH VLPLODUO\ FRQVWUXFWHG E\ VHSDUDWHO\ XVLQJ 9�3� VL]H�

%�0 DQG 5HW���� 7KHVH SORWV FRQpUP RXU HDUOLHU FODLP WKDW DYHUDJH IXWXUH UHWXUQ LV QHJDWLYHO\

UHODWHG WR 0LVS DQG VL]H� EXW SRVLWLYHO\ UHODWHG WR 9�3� %�0 DQG 5HW���� 7KHUH LV D QRWLFHDEOH

H[FHSWLRQ� WKDW LV� LQ 3DUW ( WKH UHODWLRQVKLS EHWZHHQ PRPHQWXP DQG IXWXUH UHWXUQ LV VOLJKWO\

8�VKDSHG� 7KXV� DW HLWKHU H[WUHPH RI PRPHQWXP D VWRFN ZLOO RQ DYHUDJH SHUIRUP EHWWHU WKDQ

RWKHUV� DQ H[WUHPHO\ KLJK�PRPHQWXP VWRFN WHQGV WR FRQWLQXH� ZKLOH DQ H[WUHPHO\ EHDWHQ�GRZQ�

KHQFH H[WUHPHO\ ORZ�PRPHQWXP� VWRFN FDQ DOVR GR TXLWH ZHOO �SHUKDSV EHFDXVH RI EDUJDLQ KXQWHUV

DQG FRQWUDULDQ LQYHVWRUV�� $ VLPLODU 8�VKDSHG SDWWHUQ LV REVHUYHG IRU (�3 UDWLR�

,W VKRXOG� KRZHYHU� EH QRWHG WKDW WKHVH WLPH�VHULHV DQG FURVV�VHFWLRQDOO\ PL[HG SORWV LQ )LJXUH

� FDQ EH VWURQJO\ LQqXHQFHG E\ D IHZ H[WUHPH ?RXWOLHU� SHULRGV� )RU H[DPSOH� VXSSRVH WKDW DOO WKH

H[WUHPHO\�XQGHUSULFHG�VWRFN REVHUYDWLRQV RFFXUUHG GXULQJ WKH VDPH RQH�PRQWK SHULRG DQG WKDW

WKLV VLQJOH RQH�PRQWK SHULRG KDSSHQHG WR EH H[FHSWLRQDOO\ JRRG� 7KHQ� JLYHQ D p[HG DPRXQW RI

FDSLWDO� DQ LQYHVWRU ZRXOG KDYH KDG RQO\ RQH FKDQFH WR EHQHpW IURP VXFK H[WUHPHO\ ORZ YDOXDWLRQV�

VR D VWUDWHJ\ RI DOZD\V EX\LQJ VXFK XQGHUSULFHG VWRFNV ZRXOG QRW QHFHVVDULO\ KDYH ZRUNHG EHFDXVH

RI WKH ODFN RI VLPLODU RSSRUWXQLWLHV EHIRUH DQG DIWHU WKDW VLQJOH PRQWK� 2Q WKH RWKHU KDQG� PRVW

RI WKH H[WUHPHO\ RYHUSULFHG REVHUYDWLRQV FRXOG KDYH RFFXUUHG GXULQJ D VLQJOH SRRU�PDUNHW SHULRG�

ZKLFK ZRXOG KDYH ORZHUHG WKH DYHUDJH UHWXUQV IRU WKH RYHUSULFHG SHUFHQWLOH JURXSV� ,Q ERWK FDVHV�

D SORW VXFK DV LQ )LJXUH � ZRXOG QRW KDYH EHHQ UHSUHVHQWDWLYH RI D W\SLFDO PDUNHW SHULRG�

:H DUH WKXV OHG WR DQDO\]LQJ PRUH UHDOLVWLFDOO\ DFKLHYDEOH SRUWIROLRV VRUWHG RQ WKH YDOXDWLRQ

PHDVXUHV� )ROORZLQJ D VWDQGDUG SUDFWLFH� IRU HDFK PRQWK ZH VRUW DOO VWRFNV LQWR TXLQWLOH JURXSV

DFFRUGLQJ WR WKH EHJLQQLQJ FKDUDFWHULVWLF YDOXHV RI WKH pUPV� ZKHUH WKH FKDUDFWHULVWLF LV %&' PRGHO

PLVSULFLQJ 0LVS� 9�3� %�0� 5HW���� RU VL]H� 7KLV VWHS SURGXFHV pYH LQGHSHQGHQW VHWV RI VRUWHG

TXLQWLOHV� 1H[W� IRU LQVWDQFH� HDFK RI WKH PLVSULFLQJ�VL]H VRUWHG SRUWIROLRV LV REWDLQHG E\ WDNLQJ

WKH LQWHUVHFWLRQ EHWZHHQ D PLVSULFLQJ TXLQWLOH DQG D VL]H TXLQWLOH� 2WKHU EL�GLPHQVLRQDO VRUWHG

SRUWIROLRV DUH FRQVWUXFWHG VLPLODUO\ DQG VHSDUDWHO\ IRU HDFK PRQWK� 1RWH WKDW LQ D JLYHQ PRQWK

WKH QXPEHU RI VWRFNV PD\ QRW EH WKH VDPH DFURVV WKH EL�GLPHQVLRQDO SRUWIROLRV� GHSHQGLQJ RQ WKH

GLVWULEXWLRQ RI D JLYHQ FKDUDFWHULVWLF DFURVV pUPV� &RQVHTXHQWO\� WKH GHJUHH RI GLYHUVLpFDWLRQ ZLOO

QRW EH WKH VDPH DFURVV WKH LQWHUVHFWLRQ SRUWIROLRV LQ JHQHUDO�

)RU HDFK EL�GLPHQVLRQDO SRUWIROLR �HTXDOO\ ZHLJKWHG LQ WKH FRPSRQHQW VWRFNV HYHU\ PRQWK��

7DEOH � UHSRUWV WKH DYHUDJH PRQWKO\ KROGLQJ UHWXUQ� WKH �WLPH�VHULHV� VWDQGDUG GHYLDWLRQ RI WKH

PRQWKO\ UHWXUQV �GLVSOD\HG LQ SDUHQWKHVHV�� DQG WKH DYHUDJH QXPEHU RI VWRFNV LQ D W\SLFDO PRQWK

��



>LQ VTXDUH EUDFNHWV@� ,Q 3DQHO $� WKH WZR VRUWLQJ FKDUDFWHULVWLFV DUH PLVSULFLQJ �0LVS� DQG VL]H�

7KH UHVXOWV FRQpUP RXU HDUOLHU FRQFOXVLRQ WKDW IXWXUH UHWXUQV DUH LQYHUVHO\ UHODWHG WR 0LVS DQG

VL]H� 7KH EHVW SHUIRUPLQJ SRUWIROLR FRQVLVWV RI VWRFNV WKDW DUH WKH PRVW XQGHUSULFHG DQG DUH LQ WKH

VPDOOHVW VL]H TXLQWLOH� DQG WKLV SRUWIROLR KDV DQ DYHUDJH PRQWKO\ UHWXUQ RI ������ $V QRWHG EHIRUH�

RXU VDPSOH LV ELDVHG WRZDUGV ODUJH pUPV� VR WKH VL]H�EDVHG VRUWLQJ KHUH LV LQ HoHFW DPRQJ UHODWLYHO\

ODUJH pUPV� ,Q DGGLWLRQ� DV WKH DYHUDJH QXPEHU RI VWRFNV LQ HDFK PRQWKO\ SRUWIROLR VXJJHVWV� WKHUH

DUH PRUH VPDOOHU pUPV DPRQJ VWRFNV LQ ERWK WKH PRVW XQGHUSULFHG TXLQWLOH 03� DQG WKH PRVW

RYHUSULFHG 03�� 2Q WKH RWKHU KDQG� DPRQJ OHVV H[WUHPHO\ SULFHG VWRFNV �03�� 03� DQG 03���

WKHUH DUH PRUH ODUJH pUPV WKDQ VPDOO RQHV� 3DUW $ RI )LJXUH � VXPPDUL]HV WKH UHWXUQ GLoHUHQFHV

IRU WKH PLVSULFLQJ�VL]H VRUWHG SRUWIROLRV�

)RU 3DQHO % RI 7DEOH �� %�0 DQG PLVSULFLQJ DUH WKH EDVLV IRU FRQVWUXFWLQJ WKH EL�GLPHQVLRQDO

SRUWIROLRV� )RU DOO VWRFNV RU IRU VWRFNV LQ JURXSV 03�� 03� DQG 03�� WKHUH LV D 8�VKDSHG

UHODWLRQVKLS EHWZHHQ %�0 DQG RQH�PRQWK�IRUZDUG UHWXUQ� +RZHYHU� ZKHQ DSSOLHG WR HYDOXDWH

XQGHUSULFHG VWRFNV LQ 03� DQG 03�� WKH DELOLW\ RI %�0 WR GLoHUHQWLDWH VWRFNV LV PRQRWRQLF� WKH

KLJKHU WKH VWDUWLQJ %�0� WKH KLJKHU WKH IXWXUH UHWXUQ� 6LPLODU REVHUYDWLRQV FDQ EH PDGH DERXW

WKH %&' PLVSULFLQJ� :KHQ XVHG WR GLoHUHQWLDWH DPRQJ FODVVLF JURZWK VWRFNV �L�H�� WKRVH LQ %0�

ZLWK WKH ORZHVW %�0 UDWLRV�� WKH %&' PRGHO
V DELOLW\ LV PL[HG� %XW� IRU VWRFNV ZLWK KLJKHU %�0

UDWLRV �%0�� %0�� %0� DQG %0��� WKH PRUH XQGHUSULFHG DFFRUGLQJ WR 0LVS� WKH KLJKHU WKH IXWXUH

VWRFN UHWXUQ� )RU $OO 6WRFNV �QRW VRUWHG E\ %�0�� WKH %&' PRGHO
V DELOLW\ WR VHOHFW LV FOHDUO\

PRQRWRQLF� 2YHUDOO� WKH %&' PLVSULFLQJ PHDVXUH ZRUNV EHWWHU IRU SUHGLFWLQJ WKH SHUIRUPDQFH

RI KLJK�%�0 VWRFNV� ZKLOH %�0 ZRUNV EHWWHU IRU XQGHUSULFHG VWRFNV� 7KH PLVSULFLQJ SUHPLXP

PRQRWRQLFDOO\ LQFUHDVHV ZLWK WKH ERRN�PDUNHW UDWLR� 7KH EHVW SRUWIROLR KHUH FRQVLVWV RI VWRFNV

WKDW DUH WKH PRVW XQGHUSULFHG DFFRUGLQJ WR WKH %&' PRGHO DQG WKDW KDYH WKH KLJKHVW %�0� ZLWK

DQ DYHUDJH PRQWKO\ UHWXUQ RI ������ 3DUW % RI )LJXUH � LOOXVWUDWHV WKH DYHUDJH UHWXUQV IRU DOO WKH

PLVSULFLQJ�%�0 VRUWHG SRUWIROLRV�

7KH LQWHUDFWLRQ EHWZHHQ YDOXDWLRQ DQG PRPHQWXP ZRUNV WKH EHVW� $V VKRZQ LQ 3DQHO & RI

7DEOH �� )RU $OO 6WRFNV� WKH PLVSULFLQJ SUHPLXP �WKH UHWXUQ GLoHUHQFH EHWZHHQ 03� DQG 03��

LV ������ EXW IRU PRPHQWXP JURXS 02� WKH PLVSULFLQJ SUHPLXP LV ����� �ZLWK D W�VWDWLVWLF RI

������ GHPRQVWUDWLQJ WKH %&' PRGHO
V DELOLW\ WR GLoHUHQWLDWH DPRQJ VWRFNV� )RU $OO 6WRFNV� WKH

PRPHQWXP SUHPLXP �WKH DYHUDJH UHWXUQ GLoHUHQFH EHWZHHQ WKH WRS �02�� DQG WKH ERWWRP �02��

PRPHQWXP TXLQWLOHV� LV ����� SHU PRQWK� ZKHUHDV IRU PLVSULFLQJ JURXS 03� WKH PRPHQWXP

SUHPLXP LV ����� SHU PRQWK �ZLWK D W�VWDWLVWLF RI ������ ,Q WKLV FDVH� WKH EHVW SHUIRUPLQJ SRUWIROLR

FRQVLVWV RI VWRFNV WKDW DUH WKH PRVW XQGHUSULFHG DQG KDYH WKH KLJKHVW PRPHQWXP� \LHOGLQJ DQ

DYHUDJH PRQWKO\ UHWXUQ RI ������ 2Q WKH RWKHU KDQG� WKH ZRUVW VWUDWHJ\ LV WR EX\ WKRVH VWRFNV

WKDW KDYH ORZ PRPHQWXP DQG DUH DOVR WKH PRVW RYHUSULFHG� ZKLFK UHVXOWV LQ DQ DYHUDJH UHWXUQ

��



RI RQO\ ����� SHU PRQWK� ,Q VXP� WKH EHVW LQYHVWPHQW DSSURDFK LV WR FRPELQH WKH %&' PRGHO

YDOXDWLRQ ZLWK SULFH PRPHQWXP� 3DUW & RI )LJXUH � VKRZV WKH DYHUDJH PRQWKO\ UHWXUQV IRU

PLVSULFLQJ�PRPHQWXP VRUWHG SRUWIROLRV�

1RWH WKDW LQ 7DEOH �� WKH FRUUHODWLRQ EHWZHHQ 0LVS DQG 5HW��� LV ������ <HW� PRGHO PLVSULFLQJ

DQG PRPHQWXP KDYH WKH RSSRVLWH LPSOLFDWLRQV IRU IXWXUH UHWXUQV� 7KLV GLoHUHQFH EHWZHHQ WKH PLV�

SULFLQJ DQG PRPHQWXP HoHFWV PXVW EH GXH WR WKH RWKHU XQFRUUHODWHG ����� RI YDULDWLRQV LQ PLVSULF�

LQJ DQG PRPHQWXP� *LYHQ WKLV KLJK FRUUHODWLRQ EHWZHHQ 0LVS DQG 5HW���� PDQ\ WRS�PRPHQWXP

VWRFNV PXVW DOVR EH RYHUSULFHG� 7KHUHIRUH� LI RQH MXVW EX\V DOO WRS�PRPHQWXP VWRFNV� WKH UHVXOWLQJ

SRUWIROLR ZLOO LQFOXGH PDQ\ RYHUSULFHG RQHV� ORZHULQJ WKH RYHUDOO SRUWIROLR SHUIRUPDQFH� 2Q WKH

RWKHU KDQG� ZLWK WKH KHOS RI WKH %&' PRGHO� RQH FDQ pOWHU RXW WKRVH WRS�PRPHQWXP VWRFNV WKDW

DUH RYHUSULFHG DQG RQO\ SXUFKDVH WKH UHPDLQLQJ� XQGHUSULFHG WRS�PRPHQWXP RQHV� &RQVHTXHQWO\�

WKH SHUIRUPDQFH ZLOO RQ DYHUDJH EH IDU EHWWHU WKDQ UHO\LQJ RQ PRPHQWXP DORQH� ,Q DGGLWLRQ� LW

VKRXOG EH QRWHG WKDW EHFDXVH RI WKH ����� FRUUHODWLRQ EHWZHHQ 0LVS DQG 5HW���� LW LV UHODWLYHO\

UDUH WR pQG VWRFNV WKDW DUH DPRQJ WKH PRVW XQGHUSULFHG DQG \HW KDYH KLJK PRPHQWXP� ,Q 3DQHO &

RI 7DEOH �� WKH SRUWIROLR DW WKH LQWHUVHFWLRQ RI 03� DQG 02� FRQVLVWV RI DQ DYHUDJH RI ���� VWRFNV

�DERXW ���� RI D PRQWKO\ VDPSOH� IRU HDFK PRQWKO\ SHULRG� ZKHUHDV WKH SRUWIROLR DW 03� DQG

02� KDV DQ DYHUDJH RI ��� VWRFNV �DERXW ��� RI D W\SLFDO PRQWKO\ VDPSOH�� )RU VRPH SHULRGV�

WKH 03�	02� SRUWIROLR KDV DV IHZ DV � RU � VWRFNV �WKH KLJKHVW QXPEHU RI VWRFNV GXULQJ DQ\

PRQWK LV �� IRU WKLV SRUWIROLR�� &OHDUO\� WKH 03�	02� SRUWIROLR LV PXFK OHVV GLYHUVLpHG WKDQ WKH

03�	02� SRUWIROLR LQ D W\SLFDO PRQWK� $FFRUGLQJO\� WKH IRUPHU KDV D KLJKHU YRODWLOLW\ ������

SHU PRQWK� WKDQ WKH ODWWHU �������� HYHQ WKRXJK WKH IRUPHU SRUWIROLR
V DYHUDJH UHWXUQ LV DOVR IDU

KLJKHU ������ YHUVXV ������� 6LPLODUO\� WKH 03�	02� SRUWIROLR LV PRUH GLYHUVLpHG WKDQ ERWK

WKH 03�	02� DQG WKH 03�	02� SRUWIROLRV� 7R H[DPLQH KRZ WKH PLVSULFLQJ�PRPHQWXP SRUW�

IROLRV SHUIRUP RQ D ULVN�DGMXVWHG EDVLV� ZH SORW LQ )LJXUH �� WKH DYHUDJH -HQVHQ DOSKDV IRU WKH ��

SRUWIROLRV GLVSOD\HG LQ 3DUW & RI )LJXUH �� ZKHUH WKH -HQVHQ DOSKD LV GHWHUPLQHG DFFRUGLQJ WR WKH

VWDQGDUG &$30� )LJXUH �� FRQpUPV WKDW HYHQ RQ D EHWD�ULVN�DGMXVWHG EDVLV� WKH EHVW SHUIRUPLQJ

VWUDWHJ\ LV VWLOO WR FRPELQH WKH %&' PRGHO YDOXDWLRQ ZLWK PRPHQWXP�

,Q FRPSDULVRQ� WKH /HH�0\HUV�6ZDPLQDWKDQ 9�3 UDWLR GRHV QRW KDYH DV PXFK DELOLW\ WR GLoHU�

HQWLDWH DPRQJ VWRFNV� 7R VHH WKLV� ZH DOVR IRUP �� LQWHUVHFWLRQ SRUWIROLRV EHWZHHQ 9�3 TXLQWLOHV

DQG ���PRQWK�UHWXUQ PRPHQWXP TXLQWLOHV� ZLWK WKH DYHUDJH PRQWKO\ UHWXUQV DQG RWKHU VWDWLVWLFV

DOO UHSRUWHG LQ 3DQHO ' RI 7DEOH �� ,Q WKLV FDVH� WKH /06 YDOXH SUHPLXP �L�H�� WKH DYHUDJH PRQWKO\�

UHWXUQ GLoHUHQFH EHWZHHQ WKH WRS �93�� DQG WKH ERWWRP �93�� 9�3 TXLQWLOHV� LV ����� ZLWK D

W�VWDWLVWLF RI RQO\ ����� ZKHQ DOO VWRFNV DUH LQFOXGHG� 8QOLNH WKH %&' PLVSULFLQJ SUHPLXP� WKH

/06 YDOXH SUHPLXP LV VWDWLVWLFDOO\ VLJQLpFDQW RQO\ IRU PRPHQWXP JURXSV 02� WR 02�� )URP

3DQHO ' RI 7DEOH � DQG 3DUW ' RI )LJXUH �� RQH FDQ VHH WKDW ZLWKLQ HDFK RI WKH ORZ�PRPHQWXP

��



JURXSV �02�� 02� DQG 02��� WKH DYHUDJH PRQWKO\ UHWXUQ LV VOLJKWO\ PRQRWRQLFDOO\ LQFUHDVLQJ�

JRLQJ IURP 93� WR 93�� )RU KLJKHU�PRPHQWXP JURXSV 02� DQG 02�� VWRFNV ZLWK KLJKHU 9�3

UDWLRV GR QRW QHFHVVDULO\ KDYH JUHDWHU UHWXUQV� 2YHUDOO� DV DOVR FRQpUPHG E\ 3DUW ' RI )LJXUH ��

WKH /06 PRGHO
V LQYHVWPHQW SHUIRUPDQFH LV QRW DV JRRG DV WKH %&' PRGHO
V�

)LQDOO\� 7DEOH � SUHVHQWV WKH DYHUDJH PRQWKO\ UHWXUQV IRU SRUWIROLRV VRUWHG RQ %&' PRGHO

PLVSULFLQJ� PRPHQWXP �EDVHG RQ 5HW���� DQG VL]H� ZKHUH WKH KROGLQJ KRUL]RQ LV RQH PRQWK� 7R

HQVXUH WKDW HDFK PRQWKO\ SRUWIROLR KDV D UHDVRQDEOH QXPEHU RI VWRFNV� IRU HDFK PRQWK ZH VRUW DOO

VWRFNV LQWR WULWLOHV VHSDUDWHO\ DFFRUGLQJ WR HDFK RI WKH WKUHH FKDUDFWHULVWLFV� 7KHQ� LQWHUVHFWLRQV

DFURVV WKH WKUHH LQGHSHQGHQW VHWV RI WULWLOH JURXSV UHVXOW LQ WKH ��GLPHQWLRQDO VRUWHG SRUWIROLRV�

3DQHOV $� % DQG & RI 7DEOH � UHVSHFWLYHO\ VKRZ WKH PLVSULFLQJ�PRPHQWXP SRUWIROLRV ZLWKLQ WKH

VPDOO�VL]H� PLG�VL]H DQG ODUJH�VL]H JURXSV� &RPSDULQJ WKH WKUHH 3DQHOV� ZH VHH WKDW WKH %&'

PLVSULFLQJ DQG PRPHQWXP DUH� ERWK WRJHWKHU DQG VHSDUDWHO\� WKH PRVW HoHFWLYH LQ IRUPLQJ KLJK�

UHWXUQ SRUWIROLRV DPRQJ VPDOO�FDS VWRFNV� ZKLOH WKHLU DELOLW\ WR GLoHUHQWLDWH DPRQJ ODUJH�FDS VWRFNV

LV VWLOO VLJQLpFDQW EXW VXEVWDQWLDOO\ ZHDNHU WKDQ WR SLFN DPRQJ VPDOO�FDS RQHV� %RWK WKH PLVSULFLQJ

SUHPLXP DQG WKH PRPHQWXP SUHPLXP DUH PRQRWRQLFDOO\ GHFUHDVLQJ ZLWK VL]H� 7KHUHIRUH� DQ

LGHDO SRUWIROLR FRQVLVWV RI VWRFNV WKDW DUH LQ WKH ERWWRP YDOXDWLRQ �DV GHWHUPLQHG E\ 0LVS�� WKH

WRS PRPHQWXP� DQG WKH ERWWRP PDUNHW�FDS JURXSV� 6XFK D SRUWIROLR ZRXOG KDYH JLYHQ RQH DQ

DYHUDJH PRQWKO\ UHWXUQ RI ����� IURP ���� WR �����

� &RQFOXGLQJ 5HPDU NV

,Q WKLV SDSHU� ZH KDYH VKRZQ WKDW D PLVSULFLQJ PHDVXUH EDVHG RQ WKH %DNVKL DQG &KHQ ������

DQG 'RQJ ������ VWRFN�YDOXDWLRQ PRGHO SHUIRUPV VLJQLpFDQWO\ EHWWHU WKDQ ERWK WKH /HH�0\HUV�

6ZDPLQDWKDQ YDOXH DQG WKH WUDGLWLRQDO LQGLUHFW PHDVXUHV �EDVHG RQ PDUNHW UDWLRV RU WHFKQLFDO

LQGLFDWRUV�� 7KH %&' PLVSULFLQJ UHYHUWV WR D QRUPDO OHYHO PXFK IDVWHU WKDQ 9�3� %�0� (�3�

DQG VL]H� )URP WLPH WR WLPH� WKH PLVSULFLQJ OHYHOV FRQYHUJH EHWZHHQ VWRFN JURXSV� ZKHUHDV KLJK�

%�0 VWRFNV DSSHDU WR DOZD\V KDYH KLJK %�0 DQG ORZ�%�0 VWRFNV DOZD\V VWD\ ORZ �RQ DYHUDJH��

)XUWKHUPRUH� WKH %&' PLVSULFLQJ LV WKH PRVW VLJQLpFDQW SUHGLFWRU IRU IXWXUH UHWXUQV� 7KHUHIRUH�

WKH %&' PLVSULFLQJ LV QRW SXUH QRLVH JHQHUDWHG E\ WKH PRGHO� 6LQFH D VWRFN ZLWK D QHJDWLYH

�SRVLWLYH� PLVSULFLQJ WHQGV WR KDYH KLJKHU �ORZHU� DYHUDJH IXWXUH UHWXUQV� LW VXJJHVWV WKDW DW OHDVW

WR VRPH H[WHQW DQG IRU VRPH WLPH SHULRGV� WKH PDUNHW
V JXHVV RI D VWRFN
V WUXH YDOXH LV ZURQJ

ZKLOH WKH PRGHO
V DVVHVVPHQW LV PRUH DFFXUDWH� ,W LV HQFRXUDJLQJ WKDW WKH %&' PRGHO PLVSULFLQJ

LV PHDQ�UHYHUWLQJ� LQGLFDWLQJ WKDW DIWHU D ZKLOH �EHWZHHQ � DQG �� PRQWKV IRU PRVW pUPV� D

PLVSULFHG VWRFN ZLOO EH ?FRUUHFWHG��

,QWXLWLYHO\� WKH UHDVRQ WKDW WKH %&' PRGHO ZRUNV EHWWHU LV DV IROORZV� )LUVW� LW WDNHV DV LQSXW

��



WKUHH WLPH�YDU\LQJ YDULDEOHV� FXUUHQW (36� H[SHFWHG IXWXUH (36 DQG FXUUHQW LQWHUHVW UDWH� 'D\�

WR�GD\ FKDQJHV LQ DQ\ RI WKH WKUHH YDULDEOHV FDQ FDXVH WKH PRGHO SULFH WR FKDQJH� 7KXV� WKH

PRGHO SULFH UHqHFWV QHZ LQIRUPDWLRQ LQ D WLPHO\ PDQQHU� ,Q FRQWUDVW� PDUNHW UDWLRV VXFK DV %�0�

(�3� &�3 DQG '�3 FDQQRW EH DV WLPHO\� EHFDXVH ERRN YDOXH� (36� FDVKqRZ DQG GLYLGHQG FDQ EH

XSGDWHG RQO\ RQFH HYHU\ TXDUWHU� 7KH VDPH PD\ EH WUXH IRU WKH /HH�0\HUV�6ZDPLQDWKDQ YDOXH

PHDVXUH� DW OHDVW WR WKH H[WHQW WKDW D pUP
V ERRN YDOXH LV D PDMRU LQSXW LQ WKHLU FDOFXODWLRQ�

6HFRQG� LW LV QRW RQO\ WKH FXUUHQW YDOXHV RI WKH DERYH WKUHH YDULDEOHV� EXW DOVR WKH pUP
V EXVLQHVV�

UHODWHG SDUDPHWHUV DQG WKH LQWHUHVW�UDWH SDUDPHWHUV� WKDW WRJHWKHU GHWHUPLQH WKH VWRFN
V PRGHO

SULFH� $V WKHVH SDUDPHWHUV UHqHFW WKH pUP
V (36 VWDELOLW\� EXVLQHVV�F\FOH GXUDWLRQ� ORQJ�UXQ (36

JURZWK DV ZHOO DV WKH LQWHUHVW UDWH
V YRODWLOLW\ DQG ORQJ�UXQ OHYHO� WKH VWRFN
V PRGHO SULFH PD\

QRW EH WRR DoHFWHG E\ WUDQVLWRU\ FKDQJHV LQ FXUUHQW (36� H[SHFWHG (36� RU FXUUHQW LQWHUHVW UDWH�

7KHVH VWUXFWXUDO SDUDPHWHUV FDQ SURYLGH D VWDEOH EDVLV IRU WKH VWRFN
V IDLU�YDOXH DVVHVVPHQW� ,Q

FRQWUDVW� WKH *RUGRQ DQG PXOWL�VWDJH GLYLGHQG �RU� UHVLGXDO�HDUQLQJV� GLVFRXQW PRGHOV GR QRW

RoHU D ULFK HQRXJK SDUDPHWHUL]DWLRQ RI WKH pUP
V DQG WKH HFRQRP\
V IXQGDPHQWDOV� 7KLUG� LQ WKH

LPSOHPHQWDWLRQ DQG LQ WKHRU\� WKH HVWLPDWHG SDUDPHWHU YDOXHV IRU WKH %&' PRGHO DUH WKRVH XQGHU

WKH ULVN�QHXWUDOL]HG SUREDELOLW\ �RU� WKH HTXLYDOHQW PDUWLQJDOH PHDVXUH�� +HQFH� WKHVH SDUDPHWHU

HVWLPDWHV UHqHFW QRW RQO\ WKHLU FRXQWHUSDUW XQGHU WKH REMHFWLYH SUREDELOLW\ PHDVXUH� EXW DOVR

WKH SDVW �QRUPDO� VXEMHFWLYH YDOXDWLRQ RI WKH VWRFN E\ WKH PDUNHW� ,Q WKLV VHQVH� WKH SDUDPHWHU

HVWLPDWHV LPSOLFLWO\ FRQWDLQ LQIRUPDWLRQ DERXW WKH PDUNHW
V QRUPDO VXSSO\�GHPDQG DQG OLTXLGLW\

FRQGLWLRQV IRU WKH VWRFN� 7KHUHIRUH� YDOXH DVVHVVPHQWV E\ WKH %&' PRGHO DUH QRW ZLWKRXW UHJDUG

WR KRZ WKH VWRFN KDV RQ DYHUDJH EHHQ YDOXHG LQ UHODWLRQ WR HFRQRPLF IXQGDPHQWDOV� ,Q FRQWUDVW�

ZKHQ WKHUH LV QRW D SDUDPHWHUL]HG VWRFN�YDOXDWLRQ PRGHO� WKHUH ZLOO QRW EH DQ\ SDUDPHWHUV WR EH

HVWLPDWHG� PDNLQJ LW GLrFXOW WR FDSWXUH WKH ?QRUPDO� YDOXDWLRQ VWDQGDUG JLYHQ WR WKH VWRFN�

%DVHG RQ RXU H[HUFLVH� WKH %&' PRGHO PLVSULFLQJ� PRPHQWXP� VL]H� DQG WR VRPH H[WHQW WKH

/06 9�3 UDWLR DUH WKH PRVW LPSRUWDQW VRUWLQJ YDULDEOHV IRU IRUPLQJ D VWRFN SRUWIROLR� +LJKHU

UHWXUQ SRUWIROLRV DUH DVVRFLDWHG ZLWK ORZHU %&' PLVSULFLQJ �L�H�� PRUH VHYHUH XQGHUSULFLQJ� DQG

KLJKHU PRPHQWXP� *LYHQ WKDW WKH %&' PRGHO PLVSULFLQJ DQG SDVW ���PRQWK UHWXUQ KDYH D

FRUUHODWLRQ RI ������ LW LV UHODWLYHO\ UDUH WR pQG VWRFNV WKDW DUH DPRQJ WKH PRVW XQGHUSULFHG DQG

\HW KDYH WRS UHWXUQ PRPHQWXP� %XW� ZKHQ RQH pQGV WKRVH VWRFNV� WKH\ FDQ SHUIRUP VLJQLpFDQWO\

EHWWHU WKDQ RWKHUV�

:KLOH D UHODWLYHO\ VLPSOH PRGHO FDQ JR VXEVWDQWLDOO\ EH\RQG WKH FODVVLF *RUGRQ PRGHO DQG

LWV YDULDQWV LQ LQYHVWPHQW SHUIRUPDQFH� RXU HPSLULFDO UHVXOWV OHDG WR FKDOOHQJLQJ TXHVWLRQV UHJDUG�

LQJ WKH HrFLHQW PDUNHW K\SRWKHVLV� DVVHW SULFLQJ PRGHOLQJ� DQG WKH QDWXUH RI WKH %&' PRGHO

��



PLVSULFLQJ��� )XWXUH UHVHDUFK LV FOHDUO\ QHHGHG LQ RUGHU WR DQVZHU WKHVH TXHVWLRQV�

��,Q UH F H QW Z R UN � & KD QJ � � � � � � D QG -LQGUD �� � � � � D SSO\ WKH %& ' PR GH O WR UH VSH F WLY H O\ VWXG\ PH UJ H UV D QG
VH D VR QH G H T XLW\ R oH ULQJ V �6(2�� & KD QJ �� � � � � pQGV WKD W WD UJ H W pUPV R I PH UJ H UV D UH XVXD OO\ XQGH USULF H G Z KH UH D V
WD N H R Y H U ELGGH UV R Y H USULF H G� ,W LV N QR Z Q LQ WKH OLWH UD WXUH WKD W 6(2 VWR F N V R Q D Y H UD J H XQGH USH UIR UP LQ WKH OR QJ UXQ�
-LQGUD �� � � � � pQGV WKD W LQGH H G� 6(2 VWR F N V D UH R Q D Y H UD J H R Y H USULF H G D W WKH WLPH R I 6(2� %XW� WKH UH LV PR UH WR WKH
VWR U\ � + H pQGV WKD W VR PH 6(2 VWR F N V D UH UH D OO\ R Y H USULF H G Z KLOH R WKH UV XQGH USULF H G� $ IWH U D Q 6(2� D Q XQGH USULF H G
VWR F N WH QGV WR R XWSH UIR UP WKH PD UN H W� EXW D Q R Y H USULF H G 6(2 VWR F N XQGH USH UIR UPV VLJ QLpF D QWO\ � 7 KH UH IR UH � WKH
%& ' PR GH O F D Q OH D G WR LQWH UH VWLQJ LQVLJ KWV LQWR Y D ULR XV F R USR UD WH H Y H QWV�

��



$SSHQGL[� &DOFXODWLQJ WKH /HH�0\HUV�6ZDPLQDWKDQ 0RGHO 3ULFH

)RU FRPSDULVRQ� ZH DOVR HVWLPDWH IRU HDFK VWRFN WKH UHVLGXDO�LQFRPH PRGHO SULFH DV LQ /HH�

0\HUV DQG 6ZDPLQDWKDQ �/06� ������ 'HQRWH WKH /06 UHVLGXDO�LQFRPH PRGHO SULFH E\ Y�W��

)RU GHWDLOV RI WKHLU LPSOHPHQWDWLRQ VWHSV� ZH UHIHU WKH UHDGHU WR WKHLU SDSHU� 7R SURYLGH D EULHI

GHVFULSWLRQ KHUH� ZH FKRRVH WR VWD\ ZLWK WKHLU RULJLQDO QRWDWLRQ DV FORVHO\ DV SRVVLEOH� 7KHQ� IRU

DQ\ VWRFN DW WLPH W�

Y�W�  %�W� �
>)52(�W� ��b5(�W�@%�W�

� �5(�W�
�
>)52(�W� ��b5(�W�@%�W� ��

�� �5(�W���

�
>)52(�W� ��b5(�W�@%�W� ��

�� �5(�W���5(�W�
� ����

ZKHUH %�W� LV WKH ERRN YDOXH RI HTXLW\ DW WLPH W �QHJDWLYH%�W� REVHUYDWLRQV DUH GHOHWHG�� )52(�W�

L� LV WKH IRUHFDVWHG UHWXUQ RQ HTXLW\ �52(� IRU SHULRG W� L� 5(�W� LV WKH FRVW RI HTXLW\ FDSLWDO IRU

SHULRG W JRLQJ RQH \HDU IRUZDUG� +HUH� HDFK ?SHULRG� LV RQH \HDU�

7KH DQQXDOL]HG FRVW RI HTXLW\� 5(�W�� LV GHWHUPLQHG XVLQJ WKH &$30� ZKHUH WKH WLPH�W EHWD

LV HVWLPDWHG XVLQJ WKH PRVW UHFHQW pYH \HDUV �RU� LI WKHUH LV QRW HQRXJK GDWD� DW OHDVW WZR \HDUV�

RI SULRU PRQWKO\ UHWXUQ GDWD� 7KH PDUNHW ULVN SUHPLXP DVVXPHG LQ WKH &$30 LV WKH DYHUDJH

DQQXDO ULVN SUHPLXP IRU WKH &563 YDOXH�ZHLJKWHG LQGH[ RYHU WKH SUHFHGLQJ �� \HDUV���

)RUHFDVWHG 52(
V DUH FRPSXWHG DV� )52(�W� L�  �)(36�W�L�
%�W�Lb���%�W�Lb�� � ZKHUH )(36�W� L� LV

WKH IRUHFDVWHG (36 IRU SHULRG W� L��� :H UHTXLUH WKDW WKHVH )52(
V EH HDFK OHVV WKDQ ��

)XWXUH ERRN YDOXHV RI HTXLW\ DUH FRPSXWHG DV� %�W� L�  %�W� Lb �� � ��b N�)(36�W� L��

ZKHUH N LV WKH GLYLGHQG SD\RXW UDWLR GHWHUPLQHG E\ N  'LY�W�
(36�W� � DQG 'LY�W� DQG (36�W� DUH

UHVSHFWLYHO\ WKH GLYLGHQG DQG (36 IRU SHULRG W� ,I N LV QHJDWLYH �GXH WR QHJDWLYH (36�� ZH IROORZ

)UDQNHO DQG /HH ������ DQG VHW N  ����� 2EVHUYDWLRQV LQ ZKLFK WKH FRPSXWHG N LV JUHDWHU WKDQ

� DUH GHOHWHG IURP WKH VWXG\�

)LQDOO\� LQ FRPSXWLQJ WKH /06 YDOXH�SULFH �9�3� UDWLR� ZH GHOHWH REVHUYDWLRQV ZKHUH WKH

PDUNHW SULFH LV OHVV WKDQ ��� )XUWKHUPRUH� REVHUYDWLRQV LQ ZKLFK WKH 9�3 LV ORZHU WKDQ ���� RU

KLJKHU WKDQ � DUH GHOHWHG� 7RJHWKHU� WKLV pOWHULQJ RI H[WUHPH REVHUYDWLRQV UHPRYHV OHVV WKDQ ��

RI WKH VDPSOH�

��2XU UH VXOWV D UH QR W VH QVLWLY H WR WKH F KR LF H R I WKH SD VW � � \ H D UV LQ GH WH UPLQLQJ WKH PD UN H W ULVN SUH PLXP�
��,I WKH (36 IR UH F D VW IR U D Q\ KR UL] R Q LV QR W D Y D LOD EOH � LW LV VXEVWLWXWH G E\ WKH (36 IR UH F D VW IR U WKH SUH Y LR XV

KR UL] R Q D QG F R PSR XQGH G D W WKH OR QJ �WH UP J UR Z WK UD WH �D V SUR Y LGH G E\ ,� %� (� 6�� ,I WKH OR QJ �WH UP J UR Z WK UD WH LV
QR W D Y D LOD EOH IUR P ,� %� (� 6� WKH (36 IR UH F D VW IR U WKH pUVW SUH F H GLQJ D Y D LOD EOH KR UL] R Q LV XVH G D V D VXUUR J D WH IR U
)(36�W� L��

��



5 H IH U H Q F H V

%DNVKL� *XUGLS DQG =KLZX &KHQ� ����� ?6WRFN 9DOXDWLRQ LQ '\QDPLF (FRQRPLHV�� ZRUNLQJ SDSHU�

8QLYHUVLW\ RI 0DU\ODQG DQG 7KH 2KLR 6WDWH 8QLYHUVLW\�

%DNVKL� *XUGLS� DQG =KLZX &KHQ� ����� ?$Q $OWHUQDWLYH 9DOXDWLRQ 0RGHO )RU &RQWLQJHQW &ODLPV��

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

%DQ]� 5������� ?7KH UHODWLRQVKLS EHWZHHQ UHWXUQ DQG PDUNHW YDOXH RI FRPPRQ VWRFNV�� -RXUQDO

RI )LQDQFLDO (FRQRPLFV �� �����

%HUN� -RQDWKDQ� ����� ?$ FULWLTXH RI VL]H UHODWHG DQRPDOLHV�� 5HYLHZ RI )LQDQFLDO 6WXGLHV �� ����

����

%ODFN� )LVKHU� DQG 0\URQ 6FKROHV� ����� ?7KH 3ULFLQJ RI 2SWLRQV DQG &RUSRUDWH /LDELOLWLHV��

-RXUQDO RI 3ROLWLFDO (FRQRP\ ��� ��������

&DPSEHOO� -RKQ� DQG 5REHUW 6KLOOHU� ����E� ?7KH 'LYLGHQG�3ULFH 5DWLR DQG ([SHFWDWLRQV RI )XWXUH

'LYLGHQGV DQG 'LVFRXQW )DFWRUV�� 5HYLHZ RI )LQDQFLDO 6WXGLHV �� ��������

&KDQJ� &KLD�\X� ����� ?$ UH�H[DPLQDWLRQ RI PHUJHUV XVLQJ D VWRFN YDOXDWLRQ PRGHO�� GLVVHUWDWLRQ

ZRUNLQJ SDSHU� 7KH 2KLR 6WDWH 8QLYHUVLW\�

'DPRGDUDQ� $VZDWK� ����� ,QYHVWPHQW 9DOXDWLRQ� -RKQ :LOH\ DQG 6RQV� 1<�

'DQLHO� .� DQG 6� 7LWPDQ� ����� ?(YLGHQFH RQ WKH FKDUDFWHULVWLFV RI FURVV VHFWLRQDO YDULDWLRQ LQ

VWRFN UHWXUQV�� -RXUQDO RI )LQDQFH ��� �����

'DQLHO� .HQW� 'DYLG +LUVKOHLIHU� DQG $YDQLGKDU 6XEUDKPDQ\DP� ����� ?,QYHVWRU SV\FKRORJ\ DQG

VFXULW\ PDUNHW XQGHU� DQG RYHUUHDFWLRQ�� -RXUQDO RI )LQDQFH ��� ����������

'DYLV� -�� )DPD� (� DQG .� )UHQFK� ����� ?&KDUDFWHULVWLFV� FRYDULDQFHV� DQG DYHUDJH UHWXUQV������

������ ZRUNLQJ SDSHU� 8QLYHUVLW\ RI &KLFDJR�

'H%RQGW� :� DQG 5� 7KDOHU� ����� ?'RHV WKH VWRFN PDUNHW RYHUUHDFW"� -RXUQDO RI )LQDQFH ���

�����������

'H%RQGW� :� DQG 5� 7KDOHU� ����� ?)XUWKHU HYLGHQFH RQ LQYHVWRU RYHUUHDFWLRQ DQG VWRFN PDUNHW

VHDRQDOLW\�� -RXUQDO RI )LQDQFH ��� �������

'HFKRZ� 3DWULFLD 0�� $P\ 3� +XWWRQ� DQG 5LFKDUG *� 6ORDQ� ����� ?$Q HPSLULFDO DVVHVVPHQW RI

WKH UHVLGXDO LQFRPH YDOXDWLRQ PRGHO�� ZRUNLQJ SDSHU� 8QLYHUVLW\ RI 0LFKLJDQ�

'RQJ� 0LQJ� ����� ?$ *HQHUDO 0RGHO RI 6WRFN 9DOXDWLRQ�� GLVVHUWDWLRQ ZRUNLQJ SDSHU� 7KH 2KLR

6WDWH 8QLYHUVLW\�

��



'XrH� 'DUUHOO� ����� '\QDPLF $VVHW 3ULFLQJ 7KHRU\� �QG HG�� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV� 3ULQFH�

WRQ� 1-�

)DPD� (XJHQH� DQG .HQQHWK )UHQFK� ����� ?7KH FURVV�VHFWLRQ RI H[SHFWHG VWRFN UHWXUQV�� -RXUQDO

RI )LQDQFH ��� ��������

)DPD� (XJHQH� DQG .HQQHWK )UHQFK� ����� ?&RPPRQ 5LVN )DFWRUV LQ WKH 5HWXUQV RQ 6WRFNV DQG

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

)DPD� (XJHQH� DQG .HQQHWK )UHQFK� ����� ?6L]H DQG %RRN�WR�0DUNHW )DFWRUV LQ (DUQLQJV DQG

5HWXUQV�� -RXUQDO RI )LQDQFH ��� ��������

)DPD� (XJHQH� DQG .HQQHWK )UHQFK� ����� ?0XOWLIDFWRU H[SODQDWLRQV RI DVVHW SULFLQJ DQRPLOLHV��

-RXUQDO RI )LQDQFH ��� ������

)DPD� (XJHQH� DQG .HQQHWK )UHQFK� ����� ?9DOXH YHUVXV JURZWK� 7KH LQWHUQDWLRQDO HYLGHQFH��

-RXUQDO RI )LQDQFH IRUWKFRPLQJ�

)DPD� (XJHQH� DQG -DPHV 0DF%HWK� ����� ?5LVN� UHWXUQ DQG HTXLOLEULXP� HPSLULFDO WHVWV�� -RXUQDO

RI 3ROLWLFDO (FRQRP\ ��� ��������

)UDQNHO� 5� DQG &� /HH� ����� ?$FFRXQWLQJ YDOXDWLRQ� PDUNHW H[SHFWDWLRQ� DQG FURVV VHFWLRQDO

VWRFN UHWXUQV�� ZRUNLQJ SDSHU� &RUQHOO 8QLYHUVLW\�

*RUGRQ� 0\URQ� ����� 7KH ,QYHVWPHQW� )LQDQFLQJ DQG 9DOXDWLRQ RI WKH &RUSRUDWLRQ� +RPHZRRG�

,/� ,UZLQ�

+DQG� -RKQ 5�� DQG :D\QH 5� /DQGVPDQ� ����� ?7HVWLQJ WKH 2KOVRQ PRGHO� Y RU QRW Y� WKDW LV

WKH TXHVWLRQ�� ZRUNLQJ SDSHU� 8QLYHUVLW\ RI 1RUWK &DUROLQD�

-HJDGHHVK� 1� DQG 6� 7LWPDQ� ����� ?5HWXUQV WR EX\LQJ ZLQQHUV DQG VHOOLQJ ORVHUV� ,PSOLFDWLRQV

IRU VWRFN PDUNHW HrFLHQF\�� -RXUQDO RI )LQDQFH ��� ������

-LQGUD� -DQ� ����� ?9DOXDWLRQ�EDVHG VWXG\ RI VHDVRQHG HTXLW\ RoHULQJV�� GLVVHUWDWLRQ ZRUNLQJ

SDSHU� 7KH 2KLR 6WDWH 8QLYHUVLW\�

.RWKDUL� 6�3�� -D\ 6KDQNHQ� DQG 5LFKDUG *� 6ORDQ� ����� ?$QRWKHU ORRN DW WKH FURVV�VHFWLRQ RI

H[SHFWHG UHWXUQV�� -RXUQDO RI )LQDQFH ��� ��������

/DNRQLVKRN� -�� $� 6KOHLIHU DQG 5� 9LVKQ\� ����� ?&RQWUDULDQ LQYHVWPHQW� H[WUDSRODWLRQ� DQG ULVN��

-RXUQDO RI )LQDQFH ��� ����������

/HH� &KDUOHV� -DPHV 0\HUV� DQG %KDVNDUDQ 6ZDPLQDWKDQ� ����� ?:KDW LV WKH ,QWULQVLF 9DOXH RI

WKH 'RZ"�� IRUWKFRPLQJ LQ WKH -RXUQDO RI )LQDQFH�

��



/LQWQHU� -RKQ� ����� ?'LVWULEXWLRQ RI ,QFRPHV RI &RUSRUDWLRQV DPRQJ 'LYLGHQGV� 5HWDLQHG (DUQ�

LQJV� DQG 7D[HV�� $PHULFDQ (FRQRPLF 5HYLHZ ��� �������

/R� $QGUHZ DQG $� &UDLJ 0DF.LQOD\� ����� ?'DWD�VQRRSLQJ ELDVHV LQ WHVWV RI DVVHW SULFLQJ PRGHOV��

5HYLHZ RI )LQDQFLDO 6WXGLHV �� ��������

/RXJKUDQ� 7LP� ����� ?%RRN�WR�PDUNHW DFURVV pUP VL]H� H[FKDQJH DQG VHDVRQDOLW\� LV WKHUH DQ

HoHFW"� -RXUQDO RI )LQDQFLDO DQG 4XDQWLWDWLYH $QDO\VLV ��� ��������

/RXJKUDQ� 7�� DQG -� 5� 5LWWHU� ����� ?/RQJ�7HUP 0DUNHW 2YHUUHDFWLRQ� 7KH (oHFW RI /RZ�3ULFHG

6WRFNV�� -RXUQDO RI )LQDQFH ��� ����������

0DF.LQOD\� $� &UDLJ� ����� ?0XOWLIDFWRU PRGHOV GR QRW H[SODLQ GHYLDWLRQ IURP WKH &DSLWDO $VVHW

3ULFLQJ 0RGHOV�� -RXUQDO RI )LQDQFLDO (FRQRPLFV ��� �����

0RVNRZLW]� 7�� ����� ?,QGXVWU\ IDFWRUV DV DQ H[SODQDWLRQ IRU PRPHQWXP LQ VWRFN UHWXUQV�� ZRUNLQJ

SDSHU� 8QLYHUVLW\ RI &KLFDJR�

1HZH\� :KLWQH\ .� DQG .HQQHWK '� :HVW� ����� ?$ VLPSOH � SRVLWLYH VHPL�GHpQLWH� KHWHURVNHGDV�

WLFLW\ DQG DXWRFRUUHODWLRQ FRQVLVWHQW FRYDULDQFH PDWUL[�� (FRQRPHWULFD ��� ��������

2KOVRQ� -DPHV $�� ����� ?$ 6\QWKHVLV RI 6HFXULW\ 9DOXDWLRQ DQG WKH 5ROH RI 'LYLGHQGV� &DVK

)ORZV� DQG (DUQLQJV�� &RQWHPSRUDU\ $FFRXQWLQJ 5HVHDUFK �� ��������

2KOVRQ� -DPHV $�� ����� ?(DUQLQJV� %RRN 9DOXHV� DQG 'LYLGHQGV LQ (TXLW\ 9DOXDWLRQ�� &RQWHP�

SRUDU\ $FFRXQWLQJ 5HVHDUFK ��� ��������

5RXZHQKRUVW� .� *HHUW� ����� ?,QWHUQDWLRQDO PRPHQWXP VWUDWHJLHV�� -RXUQDO RI )LQDQFH ��� ����

����

9DVLFHN� 2OGULFK� ����� ?$Q (TXLOLEULXP &KDUDFWHUL]DWLRQ RI WKH 7HUP 6WUXFWXUH �� -RXUQDO RI

)LQDQFLDO (FRQRPLFV �� ��������

��
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Table 1
Number of Stocks in the Final Sample

The stocks in our sample are selected from, and must be in all of, three databases: CRSP,
Compustat and I/B/E/S.  The original sample from the selection process starts in 1977. As the
BCD model estimation requires two years of prior data for each stock, the final sample used for
all of our subsequent exercise starts from January 1979, so that the BCD model price for each
stock and for every month is determined out of the parameter-estimation sample.

Year No. of  Stocks
79 438
80 566
81 608
82 622
83 671
84 731
85 793
86 880
87 910
88 975
89 1110
90 1201
91 1249
92 1342
93 1458
94 1730
95 1966
96 2305

Mean 1086
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Table 2
Summary Statistics of Firm Characteristics

This table reports summary statistics for BCD model-determined mispricing (Misp =
market/model price - 1), size (=log(ME), where ME is the market value of equity), book/market
equity (B/M), earnings/price (E/P), Lee-Myers-Swaminathan Value/Price ratio (V/P), beta, past
6-month return (Ret-6), and past 12-month return (Ret-12), for the sample period  January 1979 –
December 1996. Each stock’s beta is estimated using the recent five years (or, a minimum of two
years) of monthly-return data. For detailed definitions for ME, B/M and E/P, also see Fama and
French (1996). For each characteristic, the value for the 75th and the 25th percentile of all stocks
in our sample is respectively reported in the rows marked “75th percentile” and “25th percentile.”
In Panel B, the logarithms of B/M and V/P are used instead of the original ratios.

Panel A:  Statistics for each characteristic/measure

Descriptive
Statistics

Misp
(%)

V/P B/M E/P ME
($Million)

Beta Ret-6
(%)

Ret-12
(%)

Mean 3.10 0.974 0.728 0.060 1793.0 1.12 9.66 20.64
Max 149.95 3.100 19.973 1.643 142353.9 5.05 561.54 1396.15
75th percentile 12.80 1.227 0.898 0.095 1365.3 1.43 22.08 37.71
Median 1.55 0.908 0.592 0.067 414.4 1.08 7.04 14.01
25th percentile -8.81 0.654 0.354 0.043 140.9 0.75 -6.86 -6.01
Min -74.60 0.020 0.050 -9.49 1.1 -2.55 -81.82 -93.85

Panel B:  Pearson correlation matrix
All entries are statistically significant (p-value < 0.001) except for the one in parentheses.

Misp V/P Size B/M Ret-6 Ret-12 Beta
Misp 1.000
V/P -0.204 1.000
Size 0.065 0.065 1.000
B/M -0.164 0.210 -0.220 1.000
Ret-6 0.513 -0.135 0.071 -0.267 1.000

Ret-12 0.449 -0.138 0.086 -0.362 0.669 1.000
Beta (-0.003) -0.357 -0.111 -0.194 0.024 0.048 1.000
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Table 3
Characteristics of Sorted Quintile Portfolios

At the beginning of each month, all stocks are sorted into quintiles by one of the following
characteristics: BCD model-determined percentage mispricing (Misp), Lee-Myers-Swaminathan
Value/Price ratio (V/P), size (ME), book/market equity (B/M), and past 6-month return (Ret-6).
This table reports the time-series average characteristics for these quintile portfolios. The labeling
of each quintile portfolio is such that MP1, for instance, means the lowest mispricing quintile
group (likely, the most undervalued) and MP5 refers to the highest mispricing group (most
overvalued). Other labelings imply the same ascending ordering within the respective sorting
categories.

Panel A: Mispricing portfolios (based on Misp)

MP1 MP2 MP3 MP4 MP5 All Stocks
Misp   (%) -19.63 -4.96 2.58 10.59 30.67 3.86

V/P 1.00 1.00 0.96 0.90 0.78 0.93
ME ($Millions) 1118.6 1703.9 1975.4 1966.0 1450.8 1643.3

B/M 0.89 0.81 0.75 0.71 0.69 0.77
Ret-6   (%) -7.51 3.03 9.26 15.61 27.86 9.65
Ret+1  (%) 2.04 1.83 1.53 1.31 1.18 1.67
Ret+6  (%) 9.21 10.20 9.44 8.96 10.12 9.59

Beta 1.25 1.05 1.02 1.05 1.22 1.12

Panel B: V/P portfolios

VP1 VP2 VP3 VP4 VP5 All Stocks
V/P 0.41 0.69 0.89 1.11 1.54 0.93

Misp   (%) 9.92 5.78 3.11 1.49 -0.97 3.86
ME ($Millions) 1189.4 1841.8 2187.1 1958.2 1343.8 1643.3

B/M 0.58 0.61 0.70 0.84 1.03 0.77
Ret-6  (%) 15.74 11.31 9.21 7.74 5.18 9.65
Ret+1 (%) 1.33 1.27 1.50 1.59 1.87 1.67
Ret+6 (%) 9.10 8.66 9.16 9.48 10.60 9.59

Beta 1.50 1.31 1.14 0.93 0.70 1.12
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(Table 3 continued)

Panel C: Size (ME) portfolios

S1 S2 S3 S4 S5 All Stocks
ME ($Millions) 63.1 187.1 433.6 1098.7 6438.7 1643.3

Misp   (%) 1.35 3.97 4.98 4.40 4.57 3.86
V/P 0.93 0.92 0.92 0.93 0.95 0.93
B/M 0.97 0.78 0.72 0.73 0.66 0.77

Ret-6  (%) 5.97 10.11 11.41 10.34 10.43 9.65
Ret+1 (%) 2.01 1.66 1.49 1.42 1.31 1.67
Ret+6 (%) 11.60 10.40 9.08 8.71 8.14 9.59

Beta 1.25 1.20 1.11 1.05 0.97 1.12

Panel D: B/M portfolios

BM1 BM2 BM3 BM4 BM5 All Stocks
B/M 0.25 0.45 0.66 0.89 1.61 0.77

Misp   (%) 9.86 4.52 2.89 1.72 0.30 3.86
V/P 0.67 0.83 0.97 1.09 1.11 0.93

ME ($Millions) 2357.1 1924.9 1512.5 1386.9 1036.3 1643.3
Ret-6  (%) 19.42 12.48 9.01 6.28 1.11 9.65
Ret+1 (%) 1.52 1.48 1.37 1.56 1.95 1.67
Ret+6 (%) 9.41 9.38 8.91 9.39 10.84 9.59

Beta 1.29 1.21 1.10 0.97 1.02 1.12

Panel E: Momentum portfolios (based on Ret-6)

MO1 MO2 MO3 MO4 MO5 All Stocks
Ret-6  (%) -18.79 -1.95 7.66 18.00 43.32 9.65
Misp   (%) -8.92 -1.41 3.24 8.10 18.26 3.86

V/P 0.93 0.98 0.97 0.92 0.82 0.93
ME ($Millions) 1020.9 1681.4 1975.6 2084.1 1452.8 1643.3

B/M 0.94 0.82 0.77 0.71 0.60 0.77
Ret+1 (%) 1.51 1.56 1.52 1.44 1.86 1.67
Ret+6 (%) 7.64 9.02 9.36 9.70 12.22 9.59

Beta 1.25 1.06 1.02 1.04 1.21 1.12
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Table 4
Regressions of Stock Returns on Mispricing and Firm Characteristics

The dependent variable is the future 1-month holding return (Ret+1). For each given month during January
1979 – December 1996, a cross-sectional regression of future returns is run on BCD model mispricing
Misp (=market/model price – 1), logarithm of Lee-Myers-Swaminathan Value/Price ratio (V/P), Size
(=log(ME)), logarithm of book/market equity (B/M), and past 6-month return Ret-6 (or, past 12-month
return Ret-12). Once the cross-sectional regressions are done for each month, a time-series average and t-
statistic (given in parentheses) are then calculated for each regression coefficient. Each such Fama-
MacBeth  regression is based on non-overlapping future-return observations.  Adj-R2 is the time-series
average of the adjusted R2 for the cross-sectional regressions. The number of observations reported in the
last column is the total number of monthly (or, semi-annual or annual) cross-sectional regressions.

No. Intercept Misp V/P Size B/M Ret-6 Ret-12 Adj-R2 No.
Obs.

1 2.404
(4.82)

-0.029
(-8.97)

-0.142
(-2.79)

0.130
(1.16)

0.021
(5.91)

0.051 216

2 2.357
(4.62)

-0.138
(-2.69)

0.162
(1.42)

0.009
(2.48)

0.042 216

3 2.475
(4.92)

-0.031
(-9.17)

-0.151
(-2.96)

0.275
(2.53)

0.019
(7.99)

0.054 216

4 2.485
(4.81)

-0.152
(-2.96)

0.292
(2.68)

0.012
(4.90)

0.044 216

5 2.500
(4.83)

-0.017
(-4.61)

-0.143
(-2.87)

0.027 216

6 1.702
(5.79)

-0.017
(-4.69)

0.085
(0.77)

0.026 216

7 1.421
(4.77)

-0.031
(-9.04)

0.017
(7.09)

0.031 216

8 1.629
(5.24)

-0.017
(-4.61)

0.014 216

9 2.278
(4.78)

-0.029
(-7.71)

0.211
(2.21)

-0.126
(-2.62)

0.175
(1.72)

0.018
(7.77)

0.059 215

10 2.356
(4.81)

0.319
(3.45)

-0.135
(-2.79)

0.157
(1.51)

0.012
(4.84)

0.048 215

11 1.629
(5.29)

0.291
(2.49)

0.010 215
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Table 5
Regressions of Monthly Returns on Mispricing and Firm Characteristics

 by Industry Sector

For each given month during January 1979 – December 1996, a cross-sectional regression of 1-month
future return (Ret+1) is run on BCD model mispricing Misp (=market/model price – 1), Size (=log(ME)),
logarithm of book/market equity (B/M), and past 6-month return Ret-6. Once the cross-sectional
regressions are done for each month, a time-series average and t-statistic (given in parentheses) are then
calculated for each regression coefficient. The Fama-MacBeth regressions are run for each I/B/E/S-defined
industry sector, which is reported in the first column. Adj-R2 is the time-series average of the adjusted R2

for the cross-sectional regressions. The column labeled ‘No. X-obs’ reports the average number of
observations in each cross-sectional regression. We require that the degrees of freedom in each cross-
sectional regression be greater than 10. The column labeled ‘No. T-obs’ reports the total  number of
separate monthly cross-sectional regressions.

Sector Intercept Misp Size B/M Ret-12 Adj-R2 No.
X-obs

No.
T-obs

Finance 2.916
(4.90)

-0.058
(-7.74)

-0.157
(-1.73)

0.051
(0.31)

0.013
(2.58)

0.089 77.2 213

Health
Care

2.930
(2.75)

-0.039
(-2.68)

-0.154
(-1.19)

0.427
(1.52)

0.034
(4.36)

0.106 49.6 185

Consumer
Non-durable

1.961
(3.07)

-0.047
(-6.27)

-0.020
(-0.24)

0.630
(3.22)

0.019
(4.47)

0.077 54.6 215

Consumer
Services

2.455
(4.23)

-0.056
(-7.70)

-0.155
(-2.27)

0.002
(0.01)

0.025
(6.35)

0.057 95.3 216

Consumer
Durable

2.927
(4.07)

-0.044
(-5.13)

-0.221
(-2.97)

0.084
(0.46)

0.013
(3.07)

0.069 49.7 214

Energy 1.609
(1.94)

-0.028
(-3.17)

-0.045
(-0.55)

0.424
(2.31)

0.009
(1.48)

0.112 36.6 214

Trans-
portation

2.239
(2.36)

-0.048
(-4.35)

-0.194
(-1.64)

0.482
(1.18)

0.013
(1.71)

0.058 25.1 179

Technology 3.233
(4.39)

-0.017
(-2.72)

-0.180
(-2.31)

0.491
(2.42)

0.013
(3.49)

0.042 93.9 214

Basic
Material

2.653
(4.36)

-0.038
(-6.15)

-0.182
(-2.45)

0.457
(3.47)

0.016
(3.92)

0.077 80.7 214

Capital
Goods

1.862
(3.36)

-0.044
(-7.67)

-0.047
(-0.77)

0.519
(3.15)

0.025
(6.35)

0.059 85.0 214

Utilities 1.467
(3.97)

-0.052
(-7.45)

-0.077
(-1.52)

0.841
(4.27)

0.028
(5.31)

0.120 81.6 214

Other 2.353
(4.36)

-0.028
(-5.67)

-0.155
(-2.29)

0.419
(2.95)

0.019
(6.45)

0.058 268.3 214



39

Table 6
Regressions of Monthly Returns on Mispricing and Firm Characteristics

 by Month

For each particular month in each year during 1979 – 1996, a cross-sectional regression of 1-month future
return (Ret+1) is run on BCD model mispricing Misp (=market/model price – 1), Size (=log(ME)),
logarithm of book/market equity (B/M), and past 6-month return Ret-6. Once the cross-sectional
regressions are done, a time-series average and t-statistic (given in parentheses) are then calculated for each
regression coefficient. Adj-R2 is the time-series average of the adjusted R2 for the cross-sectional
regressions. The number of observations reported in the last column is the total number of yearly cross-
sectional regressions.

Month Intercept Misp Size B/M Ret-12 Adj-R2 No.
Obs

January 8.961
(5.91)

-0.062
(-6.14)

-0.811
(-9.16)

0.440
(1.89)

0.011
(1.22)

0.076 18

February 4.229
(1.82)

-0.034
(-2.03)

-0.208
(-1.07)

0.544
(1.11)

0.019
(2.25)

0.065 18

March 3.727
(2.61)

-0.026
(-2.44)

-0.357
(-2.69)

0.580
(1.62)

0.022
(3.15)

0.050 18

April 2.571
(1.46)

-0.019
(-1.84)

-0.170
(-0.77)

0.301
(1.82)

0.021
(2.93)

0.049 18

May 3.792
(2.69)

-0.039
(-3.44)

-0.317
(-1.88)

0.249
(0.73)

0.013
(2.23)

0.044 18

June 2.231
(1.91)

-0.017
(-1.73)

-0.060
(-0.49)

0.564
(1.59)

0.022
(2.28)

0.046 18

July 1.389
(0.98)

-0.029
(-2.33)

-0.083
(-0.50)

0.160
(0.44)

0.023
(3.50)

0.055 18

August 1.980
(0.60)

-0.048
(-3.69)

0.125
(0.61)

0.101
(0.22)

0.012
(1.62)

0.060 18

September 2.042
(1.41)

-0.023
(-3.02)

-0.221
(-1.65)

0.042
(0.09)

0.008
(0.69)

0.057 18

October -0.417
(-0.26)

-0.013
(-1.13)

0.092
(0.68)

0.163
(0.47)

0.032
(4.16)

0.046 18

November -0.036
(-0.01)

-0.031
(-2.43)

-0.067
(-0.25)

-0.019
(-0.04)

0.022
(2.30)

0.062 18

December 0.226
(0.18)

-0.028
(-3.21)

0.127
(0.94)

0.173
(0.56)

0.024
(2.64)

0.041 18
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Table 7
 Monthly Returns on Bi-Dimentionally Sorted Portfolios

At the beginning of each month, all stocks are sorted by the BCD model-determined percentage mispricing
level (Misp) into quintiles. An independent sort by firm size (ME) creates another set of quintile groups.
The intersection between the two sets of quintile groups then produces a total of 25 ME-Misp portfolios,
the average monthly returns of which are displayed in Panel A.  For Panels B and C, the second  set of
independently sorted quintiles is respectively based on each firm’s book/market (B/M) ratio and past 12-
month return (Ret-12). The results in Panel D are for portfolios sorted on the Lee-Myers-Swaminathan V/P
ratio and momentum (Ret-12). For each bi-dimensionally sorted portfolio (equally weighted), the time-
series average monthly return (in percentage) is reported first, the monthly-return standard deviation (in
percentage) is in parentheses, and the time-series average number of stocks in a month for the portfolio is in
square brackets. Portfolio names such as MP1, S2, BM4, MO5 and VP5 respectively stand for the first
mispricing quintile (the most undervalued), the 2nd size quintile, the 4th B/M quintile, the top momentum
quintile, and the highest V/P quintile.  The MP1-MP5 column (or row) shows the average monthly-return
difference between  quintiles MP1 and MP5 in a given category, with its associated t-statistic given below
in curly brackets. The t-statistics are corrected for return autocorrelations up to 4 lags according to Newey
and West (1987). The S1-S5, BM1-BM5 , MO1-MO5 and VP5-VP1 columns (or rows) are defined
analogously.

Panel A: Portfolios sorted on model mispricing (Misp) and size (ME)

S1
(Small)

S2 S3 S4 S5
(Large)

All
Stocks

S1-S5

MP1
(Undervalued)

2.46%
(6.60%)
[62.9]

2.07
(6.20)
[45.2]

1.79
(6.34)
[34.0]

1.91
(6.03)
[29.4]

1.79
(5.81)
[24.8]

2.05
(5.92)
[196.1]

0.67
{2.13}

MP2 1.90
(5.72)
[34.9]

1.82
(5.11)
[38.8]

1.93
(4.81)
[39.3]

1.92
(4.94)
[42.2]

1.61
(4.76)
[41.6]

1.84
(4.77)
[196.8]

0.29
{1.10}

MP3 1.79
(5.30)
[28.7]

1.56
(4.77)
[35.0]

1.53
(4.49)
[40.6]

1.52
(4.23)
[45.1]

1.44
(4.38)
[47.5]

1.54
(4.29)
[196.7]

0.34
{1.37}

MP4 1.88
(5.99)
[29.1]

1.52
(5.05)
[35.4]

1.35
(4.66)
[40.5]

1.04
(4.47)
[43.7]

1.13
(4.26)
[48.2]

1.34
(4.47)
[196.8]

0.76
{2.24}

MP5
(Overvalued)

1.57
(6.33)
[40.7]

1.35
(5.81)
[42.5]

1.02
(5.81)
[42.4]

0.99
(5.38)
[36.5]

1.11
(4.54)
[34.3]

1.20
(5.29)
[196.4]

0.47
{1.59}

All Stocks
1.99

(5.82)
[196.1]

1.68
(5.14)
[196.8]

1.51
(4.86)
[196.7]

1.45
(4.58)
[196.8]

1.35
(4.23)
[196.4]

1.59
(4.78)
[982.8]

0.64
{2.46}

MP1-MP5 0.89
{3.44}

0.72
{2.65}

0.76
{2.86}

0.89
{3.45}

0.68
{2.62}

0.86
{4.00}
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(Table 7 continued)

Panel B: Portfolios sorted on model mispricing (Misp) and book/market (B/M)

BM1
(Low)

BM2 BM3 BM4 BM5
(High)

All
Stocks

BM5-
BM1

MP1
(Undervalued)

1.49%
(7.18%)
[27.8]

1.69
(6.48)
[34.8]

1.77
(5.93)
[39.0]

2.24
(5.83)
[39.8]

2.60
(6.02)
[55.2]

2.05
(5.92)

[196.1]

1.07
{3.89}

MP2 1.55
(6.25)
[29.0]

1.62
(5.37)
[37.9]

1.73
(4.86)
[41.7]

1.91
(4.68)
[44.1]

2.15
(4.67)
[44.1]

1.84
(4.77)

[196.8]

0.60
{2.21}

MP3 1.14
(5.30)
[33.7]

1.72
(4.89)
[41.6]

1.46
(4.44)
[41.3]

1.49
(3.99)
[44.0]

1.80
(4.56)
[36.1]

1.54
(4.29)

[196.7]

0.65
{2.59}

MP4 1.56
(5.64)
[42.4]

1.22
(4.92)
[42.0]

1.14
(4.52)
[41.3]

1.20
(3.91)
[40.5]

1.59
(4.83)
[30.5]

1.34
(4.47)

[196.8]

0.03
{0.11}

MP5
(Overvalued)

1.60
(6.10)
[63.5]

1.24
(5.64)
[40.6]

0.85
(5.35)
[33.4]

0.97
(5.19)
[28.4]

0.97
(5.53)
[30.5]

1.20
(5.29)

[196.4]

-0.63
{-2.08}

All Stocks
1.54

(5.75)
[196.1]

1.50
(5.16)

[196.8]

1.39
(4.70)

[196.7]

1.59
(4.29)

[196.8]

1.95
(4.81)

[196.4]

1.59
(4.78)

[982.8]

0.41
{1.72}

MP1-MP5 -0.09
{-0.35}

0.45
{1.69}

0.92
{3.19}

1.27
{5.02}

1.63
{5.94}

0.86
{4.00}
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(Table 7 continued)

Panel C: Portfolios sorted on model mispricing (Misp) and momentum (Ret-12)

MO1
(Low)

MO2 MO3 MO4 MO5
(High)

All
Stocks

MO5-
MO1

MP1
(Undervalued)

1.73%
(6.26%)
[102.0]

2.20
(5.53)
[46.5]

2.60
(6.38)
[21.0]

2.70
(6.56)
[14.0]

3.18
(8.21)
[12.7]

2.05
(5.92)

[196.1]

1.37
{3.56}

MP2 1.28
(5.40)
[38.5]

1.54
(4.73)
[64.7]

1.78
(4.78)
[48.1]

2.38
(5.28)
[28.4]

3.09
(7.15)
[17.2]

1.84
(4.77)

[196.8]

1.81
{5.20}

MP3 0.75
(5.55)
[20.3]

1.18
(4.36)
[43.8]

1.44
(4.17)
[58.7]

1.87
(4.51)
[47.7]

2.39
(6.06)
[28.1]

1.54
(4.29)

[196.7]

1.64
{5.36}

MP4 0.69
(6.83)
[15.1]

0.71
(4.99)
[26.5]

1.11
(4.29)
[46.6]

1.46
(4.27)
[63.2]

2.09
(5.61)
[45.3]

1.34
(4.47)

[196.8]

1.41
{4.04}

MP5
(Overvalued)

0.08
(7.12)
[21.2]

0.68
(5.96)
[15.4]

0.48
(5.19)
[22.4]

1.03
(4.79)
[43.3]

1.82
(5.86)
[95.3]

1.20
(5.29)

[196.4]

1.73
{5.35}

All Stocks
1.30

(5.76)
[196.1]

1.38
(4.67)

[196.8]

1.44
(4.38)

[196.7]

1.69
(4.49)

[196.8]

2.18
(5.75)

[196.4]

1.59
(4.78)

[982.8]

0.88
{3.53}

MP1-MP5 1.64
{5.81}

1.55
{5.07}

2.12
{7.05}

1.67
{7.23}

1.36
{4.12}

0.86
{4.00}
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(Table 7 continued)

Panel D: Portfolios sorted on LMS V/P ratio and momentum (Ret-12)

MO1
(Low)

MO2 MO3 MO4 MO5
(High)

All
Stocks

MO5-
MO1

VP1
(Low)

0.90%
(6.69%)
[29.8]

0.90
(5.98)
[21.1]

0.88
(5.65)
[19.8]

1.44
(5.84)
[25.3]

2.06
(6.70)
[49.0]

1.39
(5.94)

[146.7]

0.97
{3.14}

VP2 0.96
(6.22)
[27.5]

1.13
(5.43)
[26.5]

1.01
(5.95)
[28.4]

1.37
(5.10)
[31.5]

1.90
(6.08)
[31.6]

1.33
(5.14)

[147.2]

0.87
{3.00}

VP3 1.21
(5.75)
[27.7]

1.19
(5.02)
[30.6]

1.42
(4.54)
[30.6]

1.81
(4.75)
[31.5]

1.93
(5.78)
[25.2]

1.48
(4.77)

[147.2]

0.74
{2.91}

VP4 1.31
(5.61)
[28.4]

1.50
(4.56)
[33.0]

1.45
(4.27)
[33.4]

1.64
(4.20)
[29.3]

2.19
(5.36)
[21.6]

1.57
(4.29)

[147.2]

0.90
{2.97}

VP5
(High)

1.83
(5.77)
[31.6]

1.74
(4.62)
[34.3]

1.72
(4.24)
[33.5]

2.06
(4.71)
[27.9]

2.70
(4.60)
[18.3]

1.88
(4.39)

[146.8]

0.81
{1.50}

All Stocks
1.30

(5.61)
[146.7]

1.32
(4.65)

[147.2]

1.35
(4.35)

[147.2]

1.64
(4.47)

[147.2]

2.04
(5.70)

[146.8]

1.53
(4.71)

[735.2]

0.73
{2.83}

VP5-VP1 0.81
{2.73}

0.75
{2.51}

0.92
{3.17}

0.57
{1.88}

0.68
{1.40}

0.50
{1.70}
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Table 8
Average Monthly Returns for 3-Dimentionally Sorted Portfolios

At the beginning of each month, all stocks are sorted by the BCD model-determined percentage
mispricing level (Misp) into three equally numbered tritile groups. An independent sort by the
past 6-month return (Ret-12) creates a second set of tritile groups. A final independent sort by
firm seize (ME) creates a third set of tritile groups. The intersection of the three sets of tritile
groups then produces a total of 27 Misp-Momentum-ME portfolios. Panel A displays the average
monthly returns for the small-sized stocks subgroups. Panel B and Panel C display the average
monthly returns for the medium and large stock subgroups, respectively. For each 3-
dimensionally sorted portfolio (equally weighted), the time-series average monthly return (in
percentage) is reported first, the monthly-return standard deviation (in percentage) is in
parentheses, and the time-series average number of stocks in a month for the portfolio is in square
brackets. Portfolio names such as MP1, S2 and MO3 respectively stand for the first mispricing
tritile (the most undervalued), the 2nd (medium) size tritile, the 3rd (top) momentum tritile.  The
MP1-MP3 column (or row) shows the average monthly-return difference between  quintiles MP1
and MP3 in a given category, with its associated t-statistic given below in curly brackets. The t-
statistics are corrected for return autocorrelations up to 4 lags according to Newey and West
(1987). The S1-S3 and MO1-MO3 columns (or rows) are defined analogously.

Panel A: Small size group

MO1
 (Low )

MO2 MO3
(High )

All Stocks MO3-MO1

MP1
(Undervalued)

1.88%
(6.15%)
[92.0]

2.49
(5.78)
[27.5]

3.24
(7.41)
[16.7]

2.17
(6.00)

[136.2]

1.35
{5.39}

MP2 1.27
(5.64)
[29.0]

1.66
(4.72)
[32.7]

2.59
(5.99)
[24.8]

1.79
(5.01)
[86.6]

1.32
{5.32}

MP3
(Overvalued)

0.44
(6.73)
[24.8]

1.10
(5.14)
[24.4]

2.21
(6.19)
[55.4]

1.53
(5.69)

[104.5]

1.78
{7.20}

All Stocks
1.47

(5.86)
[149.8]

1.81
(4.93)
[84.5]

2.53
(6.07)
[96.9]

1.86
(5.52)

[327.2]

1.06
{5.90}

MP1-MP3 1.45
{6.26}

1.34
{5.39}

1.02
{3.66}

0.64
{3.45}
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(Table 8 continued)

Panel B: Medium size group

MO1
 (Low )

MO2 MO3
(High )

All Stocks MO3-MO1

MP1
(Undervalued)

1.57
(5.67)
[59.8]

2.19
(5.50)
[28.7]

2.45
(6.99)
[14.2]

1.90
(5.43)

[102.7]

0.88
{2.52}

MP2 0.91
(4.92)
[26.5]

1.41
(4.10)
[52.2]

2.22
(5.44)
[32.9]

1.55
(4.36)

[111.5]

1.31
{5.32}

MP3
(Overvalued)

0.29
(6.21)
[14.6]

0.85
(4.70)
[28.9]

1.60
(5.59)
[70.3]

1.23
(5.22)

[113.7]

1.26
{4.21}

All Stocks
1.24

(5.31)
[100.7]

1.43
(4.36)

[109.7]

1.93
(5.45)

[117.5]

1.55
(4.81)

[327.9]

0.69
{3.11}

MP1-MP3 1.26
{4.49}

1.34
{5.86}

0.85
{2.93}

0.68
{3.41}

Panel C: Large size group

MO1
 (Low )

MO2 MO3
(High )

All Stocks MO3-MO1

MP1
(Undervalued)

1.53
(5.54)
[45.8]

1.67
(5.31)
[30.9]

2.33
(6.37)
[11.9]

1.71
(5.28)
[88.4]

0.87
{2.42}

MP2 1.21
(4.96)
[24.8]

1.34
(4.28)
[69.1]

1.93
(4.97)
[35.9]

1.48
(4.26)

[129.8]

0.72
{2.65}

MP3
(Overvalued)

0.52
(5.67)
[10.1]

0.48
(4.52)
[33.7]

1.35
(4.74)
[65.7]

1.01
(4.46)

[109.4]

0.81
{2.34}

All Stocks
1.32

(5.04)
[80.7]

1.20
(4.31)

[133.7]

1.62
(4.75)

[113.2]

1.37
(4.34)

[327.6]

0.30
{1.18}

MP1-MP3 1.01
{3.81}

1.19
{6.22}

1.04
{4.14}

0.71
{4.01}



Note: The size-rank for each stock is determined relative to the universe of NYSE stocks and is as
given in the CRSP database. For each year, this figure shows the mean, median and 25th percentile
size-ranks of all stocks included in the sample under study.

Figure 1: Size-Rank Distribution for the Study Sample
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All stocks in the sample as of January 1990 are sorted into four quartiles according to each stock’s mispricing level in January
1990. Then, the quartile groups are fixed for the years before and after January 1990. The average mispricing is plotted for each
quartile and for every month. The relative mispricing ranking of the four groups is reversed thirteen times during the 18 years.

Figure 2: Reversals of Mispricing Across Quartiles
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Figure 3: Behavior of Mispricing over Time

Part A shows the relationship between mispricing autocorrelation and the number of months lagged,
for the first mispricing quartile as defined in Figure 2. Part B displays the distribution of the number-
of-months for a stock’s mispricing autocorrelation to become zero, based on the full sample.

Part B: Distribution of Mispricing Mean-Reversion Time 
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Figure 4. Behavior of V/P over Time

Part A shows the average V/P ratio path for each of quartiles that are obtained by sorting all

stocks according to their V/P ratios as of January 1990. Part B gives the V/P autocorrelation

structure in relation to the number of months lagged,  for the first V/P quartile.

Part B:V/P Autocorrelation for the Lowest Quartile
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Part A: Behavior of V/P Ratio by Quartile
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Figure 5: Behavior of B/M over Time

Part A shows the average B/M ratio path for each of quartiles that are obtained by
sorting all stocks according to their B/M ratios as of January 1990. Part B gives the
B/M autocorrelation structure in relation to the number of months lagged, for the
first B/M quartile.

Part A: Average B/M by Quartile
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Figure 6: Behavior of E/P over Time

Part A shows the average E/P ratio path for each of quartiles that are obtained by sorting all
stocks according to their E/P ratios as of January 1990. Part B gives the E/P autocorrelation
structure in relation to the number of months lagged,  for the first E/P quartile.

Part A: Average E/P by Quartile
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Figure 7: Percentage of Undervalued Stocks and 
             1-Year-Ahead S&P 500 Returns
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Figure 8: Relationship between Characteristics and Average Monthly Return

For each plot, first collect monthly returns and beginning characteristic values for each stock and for every month in the sample.
Next, sort the time-series cross-sectional collection into 100 percentile groups. Finally, calculate the average monthly return for
each percentile group. Repeat these steps separately for each characteristic.
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Figure 8 (continued)
Relationship between Characteristics and Average Monthly Return

Part E: Past Return and Future 1-month Return
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Figure 9: Investment Performance by Two-Dimensional Portfolios
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Part C
 Monthly Returns on Mispricing--Momentum Sorted Portfolios
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Part D
 Monthly Returns on LMS V/P Ratio--Momentum Sorted Portfolios



Figure 10: Risk-Adjusted Alpha of Mispricing-Momentum Portfolios
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