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$EVWUDFW

7KLV SDSHU LQYHVWLJDWHV WKH OLQN EHWZHHQ ILUPV¶ ERRN HTXLW\ GXUDWLRQ� FKDQJHV LQ LQYHVWPHQW HQYLURQ�

PHQW DQG ILQDQFLDO SHUIRUPDQFH LQ WKH 1RUZHJLDQ VWRFN PDUNHW� /RZ�GXUDWLRQ ILUPV DUH PRUH H[SRVHG

WR UHLQYHVWPHQW ULVN WKDQ KLJK�GXUDWLRQ ILUPV LQ WLPHV RI ILQDQFLDO GLVWUHVV� DQG LQYHVWRUV UHTXLUH H[FHVV

UHWXUQ IRU H[SRVXUH� :H DSSO\ D SRUWIROLR VWUDWHJ\ DQG )DPD�0DF%HWK UHJUHVVLRQ WR HVWLPDWH ULVN SUH�

PLXP� :H ILQG QR VLJQLILFDQW UHWXUQ LQ D ORQJ�VKRUW VWUDWHJ\� ZKLFK KROGV LQ YDULRXV UREXVWQHVV FKHFNV�

1HLWKHU GR ZH ILQG DQ\ VLJQLILFDQW UHODWLRQVKLS EHWZHHQ HTXLW\ GXUDWLRQ DQG PDFURHFRQRPLF FKDQJHV�

QRU HTXLW\ GXUDWLRQ DV D SULFHG ULVN IDFWRU LQ WKH 1RUZHJLDQ VWRFN PDUNHW�
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3UHIDFH

7KLV PDVWHU WKHVLV LV WKH ILQDO SDUW RI WKH 0DVWHU RI 6FLHQFH LQ %XVLQHVV SURJUDP DW 1RUG 8QLYHUVLW\ LQ

%RG¡� 7KLV LV DQ LQGHSHQGHQW SURMHFW ZLWKLQ WKH VSHFLDOL]DWLRQ ILQDQFH DQG LQYHVWPHQW� DQG DPRXQWV WR

�� FUHGLWV� 7KH WKHVLV LV ZULWWHQ LQ DUWLFOH IRUP ZLWK D FRUUHVSRQGLQJ WKHRUHWLFDO IUDPHZRUN �FDSH�� 7KH

UHDVRQ IRU WKLV LV WR SURYLGH WKH UHDGHU D TXLFNHU DQG EHWWHU XQGHUVWDQGLQJ RI WKH PDLQ IHDWXUHV RI WKH

FRQWHQW� )XUWKHUPRUH� (QJOLVK LV XVHG DV D ODQJXDJH IRU WKH VDNH RI RXU VXSHUYLVRU DQG WKH VLPSOLFLW\

RI XVLQJ ZRUGV DQG H[SUHVVLRQV LQ ILQDQFH� )LUVW� ZH ZRXOG OLNH WR KRQRU 2OHJ 1HQDGLF IRU EHLQJ

DQ H[FHOOHQW VXSHUYLVRU� +LV FRPSHWHQFH DQG WHFKQLFDO VXSSRUW KDV EHHQ YHU\ YDOXDEOH IRU VKDSLQJ

RXU WKHVLV� :H DOVR ZDQW WR KRQRU ,UHQD .XVWHF IRU WKH H[SHUWLVH DQG NH\ GLVFXVVLRQV WKURXJKRXW WKH

VHPHVWHU�

7KH WKHVLV IROORZV WKH JXLGHOLQHV RI 7KH 5HYLHZ RI $VVHW 3ULFLQJ 6WXGLHV �

1RUG 8QLYHUVLW\� -XQH �� ����

6LJXUG %DNNH -HQVHQ *MHUPXQG 2GGHQ %HUJHUHQJHQ

�KWWS���VIVUDSV�RUJ�JXLGHOLQHV�IRU�VXEPLVVLRQV�
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6DPPHQGUDJ

'HWWH VWXGLHW VHU Sn VDPPHQKHQJHQ PHOORP VHOVNDSHUV GXUDVMRQ Sn HJHQNDSLWDO� VDPW XQGHUOLJJHQGH

ULVLNR RJ DYNDVWQLQJ L GHW QRUVNH DNVMHPDUNHGHW PHOORP ���� RJ ����� 9L ¡QVNHU n ELGUD PHG EHYLV

IRU HOOHU L PRW HPSLULVNH IXQQ VRP VLHU DW GHW HNVLVWHUHU HQ ULVLNRSUHPLH KRV VHOVNDSHU PHG ODY GXUDVMRQ

Sn HJHQNDSLWDO� 9LGHUH ¡QVNHU YL n VW¡WWH RSS XQGHU OLWWHUDWXUHQ VRP IRUVNHU Sn V\VWHPDWLVNH ULVLNR�

SUHPLHU� %HUHJQLQJHQ DY GXUDVMRQ KDU VRP IRUPnO n UHIOHNWHUH IRUVNMHOO L ULVLNR PRW PDNUR¡NRQRPLVNH

WUHQGHU� 9L DQYHQGHU HQ SRUWHI¡OMHVWUDWHJL YHG EUXN DY &DUKDUW ������ RJ )DPD�0DF%HWK ������ UH�

JUHVMRQHU� 8W LIUD GHWWH ILQQHU LQJHQ VLJQLILNDQW PHUDYNDVWQLQJ KRV SRUWHI¡OMHU VRP LQQHKROGHU VHOVNDSHU

PHG ODY GXUDVMRQ Sn HJHQNDSLWDO PRW VHOVNDSHU PHG K¡\ GXUDVLRQ� $QDO\VHQ YLVHU LQJHQ VLJQLILNDQW

VDPPHQKHQJ PHOORP ODY�GXUDVMRQVVHOVNDSHU RJ PDNUR¡NRQRPLVN XWYLNOLQJ� RJ YL ILQQHU KHOOHU LNNH DW

IRUVNMHOOHU L VHOVNDSHUV GXUDVMRQ Sn HJHQNDSLWDO HU HQ SULVHW IDNWRU L GHW QRUVNH PDUNHGHW�
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$EVWUDFW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � L
3UHIDFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � LL
6DPPHQGUDJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � LLL

&DSH �
� 7KHRUHWLFDO IUDPHZRUNV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 3RUWIROLR PDQDJHPHQW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� )DFWRU PRGHOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 7KH (IILFLHQW 0DUNHWV +\SRWKHVLV � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $FWLYH YHUVXV SDVVLYH SRUWIROLR PDQDJHPHQW � � � � � � � � � � � � � � � � � � � ��
��� ,QGH[ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� )DFWRU LQYHVWLQJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 3HUIRUPDQFH PHDVXUHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 7LPH VHULHV DQDO\VLV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 'DWD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 0HWKRGRORJ\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� 0HDVXUHPHQW RI (TXLW\ GXUDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 3HUIRUPDQFH HYDOXDWLRQ RI HTXLW\ GXUDWLRQ � � � � � � � � � � � � � � � � � � � � � ��
��� 5LVN SUHPLXP � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 0HWKRGRORJLFDO FULWLFLVP � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

5HIHUHQFHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

6FLHQWLILF DUWLFOH �
� ,QWURGXFWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 'DWD � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 0HWKRGRORJ\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� 0HDVXUHPHQW RI (TXLW\ GXUDWLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3HUIRUPDQFH HYDOXDWLRQ RI HTXLW\ GXUDWLRQ � � � � � � � � � � � � � � � � � � � � � �
��� 5LVN SUHPLXP � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� (PSLULFDO DQDO\VLV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� &RQFOXVLRQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 5HIHUHQFHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� $SSHQGL[ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� $SSHQGL[ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $SSHQGL[ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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��� $SSHQGL[ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $SSHQGL[ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $SSHQGL[ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

/LVW RI 7DEOHV

� 6XPPDU\ VWDWLVWLFV IRU WKH GXUDWLRQ HVWLPDWHV EDVHG RQ EDODFH VKHHW GDWD� � � � � � � � ��
� (TXLW\ GXUDWLRQ EDVHG SRUWIROLRV � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 5HJUHVVLQJ /'0+' RQ WKH &DUKDUW ������ IRXU�IDFWRU PRGHO DQG VWDWH YDULDEOH LQQR�

YDWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 3ULFHV RI ULVN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 6XPPDU\ VWDWLVWLFV IRU WKH GXUDWLRQ HVWLPDWHV ZLWK '�//� EDVHG RQ // RYHU (%,7 � � ��
� (TXLW\ GXUDWLRQ EDVHG SRUWIROLRV � :LWK '�//� EDVHG RQ ORQJ�WHUP OLDELOLWLHV RYHU (%,7 ��
� (TXLW\ GXUDWLRQ EDVHG SRUWIROLRV � ([FOXGLQJ WKH ,QIRUPDWLRQ 7HFKQRORJ\ VHFWRU � � � ��

/LVW RI )LJXUHV

� 7KH PLQLPXP�YDULDQFH IURQWLHU RI ULVN\ DVVHWV � � � � � � � � � � � � � � � � � � � � �
� &DSLWDO $VVHW 3ULFLQJ 0RGHO � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� 6HFWRU GLVWULEXWLRQV ZLWKLQ WKH GXUDWLRQ SRUWIROLRV � � � � � � � � � � � � � � � � � � � ��
� 7LPH VHULHV� 2LO SULFH GHYHORSPHQW � � � � � � � � � � � � � � � � � � � � � � � � � � ��
� 7LPH VHULHV� 5LVN�IUHH UDWH GHYHORSPHQW � � � � � � � � � � � � � � � � � � � � � � � � ��
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&DSH

� 7KHRUHWLFDO IUDPHZRUNV

7KH IROORZLQJ FKDSWHU GHVFULEHV WKH WKHRUHWLFDO IUDPHZRUNV XVHG DV WKH IRXQGDWLRQ IRU WKH SDSHU�

��� 3RUWIROLR PDQDJHPHQW

7KH SXUSRVH RI SRUWIROLR PDQDJHPHQW LV DGMXVWLQJ DVVHWV LQ D SRUWIROLR WR PLQLPL]H ULVN ZKLOH VLPXO�

WDQHRXVO\ PD[LPL]LQJ H[SHFWHG UHWXUQ� 7KLV DGMXVWPHQW LV XVXDOO\ EDVHG RQ VHYHUDO IDFWRUV VXFK DV

SRUWIROLR VL]H� ULVN WROHUDQFH� LQYHVWPHQW JRDOV DQG WLPH KRUL]RQ� $ SRUWIROLR VKRXOG EH FRQVWUXFWHG RQ

WKH EDVLV RI WKH LQYHVWRU¶V VSHFLILF JRDOV� QHHGV DQG ULVN SURILOH �6QRSHN� ������

7KH LGHD RI SRUWIROLR PDQDJHPHQW LV WR GLVWULEXWH DVVHWV LQ GLIIHUHQW FDWHJRULHV� VR WKH\ GR QRW UHDFW

HTXDOO\ WR WKH PDUNHW� 'RLQJ VR UHGXFHV WKH SRUWIROLR ULVN� ,GHDOO\ RQH ZDQWV D FRPELQDWLRQ RI FRP�

SDQLHV WKDW DUH ORZ DQG�RU QHJDWLYH FRUUHODWHG� GHSHQGLQJ RQ WKH GHVLUHG OHYHO RI ULVN� 7KLV LV FDOOHG

GLYHUVLILFDWLRQ� (YHQ WKH PRVW GLYHUVLILHG SRUWIROLRV DUH QRW DEOH WR IXOO\ HOLPLQDWH ULVN� PHDVXUHG DV

VWDQGDUG GHYLDWLRQ �RU YDULDQFH�� $ SRUWIROLR¶V VWDQGDUG GHYLDWLRQ UHGXFHV ZKHQ PRUH FRPSDQLHV DUH

LQFOXGHG� 5LVN WKDW FDQ EH HOLPLQDWHG E\ GLYHUVLILFDWLRQ LV FDOOHG XQV\VWHPDWLF ULVN� 7KH UHPDLQLQJ

ULVN DIWHU GLYHUVLILFDWLRQ LV FDOOHG PDUNHW ULVN RU V\VWHPDWLF ULVN �%HMD� ������ 7RWDO ULVN LV WKH VXP RI

V\VWHPDWLF DQG XQV\VWHPDWLF ULVN�

����� 0RGHUQ SRUWIROLR WKHRU\

0RGHUQ SRUWIROLR WKHRU\ H[DPLQHV KRZ WR RSWLPL]H WKH H[SHFWHG UHWXUQ LQ D SRUWIROLR JLYHQ WKH GHJUHH

RI ULVN LQYROYHG� 0DUNRZLW] ������ LQWURGXFHV WKH IUDPHZRUN LQ KLV DUWLFOH 3RUWIROLR 6HOHFWLRQ� %\

FRQVWUXFWLQJ D SRUWIROLR RI DVVHWV� LQYHVWRUV FDQ PD[LPL]H WKH H[SHFWHG UHWXUQ JLYHQ WKH SUHIHUUHG ULVN�

+HQFH� GLYHUVLI\LQJ D SRUWIROLR ZLWK ORZ RU QHJDWLYH FRUUHODWLRQ� D ULVN DYHUVH LQYHVWRU FDQ HOLPLQDWH

PXFK RI WKH ULVN H[SRVHG IURP PDUNHW� 0DUNRYLW] DUJXHV WKDW RQH VKRXOG FRQVLGHU WKH ULVN RI WKH

�



SRUWIROLR UDWKHU WKDQ WKH ULVN RI D VLQJOH DVVHW�

%\ FDOFXODWLQJ WKH YDULDQFH RI VHYHUDO DVVHWV DV D PHDVXUH RI SRUWIROLR ULVN PDGH LW SRVVLEOH WR TXDQWLI\

WKH LPSDFW RI UHPRYLQJ WKH XQV\VWHPDWLF ULVN IURP WKH PDUNHW WKURXJK GLYHUVLILFDWLRQ �%RGLH� .DQH� 	

0DUFXV� ������ 3RUWIROLR UHWXUQ LV JLYHQ E\�

E(Rp) =
∑

i=1
wi · E(Ri) �����

:KHUH E(Rp) LV WKH H[SHFWHG UHWXUQ RI D SRUWIROLR� wi LV WKH VKDUH RI DVVHWV LQ WKH SRUWIROLR DQG E(Ri)

LV WKH H[SHFWHG UHWXUQ IRU D JLYHQ DVVHW� 3RUWIROLR ULVN LV JLYHQ E\ WKH SRUWIROLR YDULDQFH�

σ2
p =

n∑

i=1

n∑

j=1
wiwjCov(rirj) �����

:KHUH σ2
p UHSUHVHQWV YDULDQFH RI H[SHFWHG UHWXUQ LQ D JLYHQ SHULRG DQG Cov(rirj) LV WKH FRYDULDQFH

EHWZHHQ WKH DVVHWV� 6LQFH SRUWIROLR ULVN LV JLYHQ E\ LWV YDULDQFH� WKH PRGHO FDQ PHDVXUH WKH RSWLPDO

H[SHFWHG UHWXUQ IRU DQ\ JLYHQ OHYHO RI ULVN� &RQVWUXFWLQJ SRUWIROLRV WKLV ZD\ LV FDOOHG HIILFLHQW SRUWIROLRV�

DQG FDQ EH YLVXDOL]HG JUDSKLFDOO\ LQ )LJXUH ��

)LJXUH �� 7KH PLQLPXP�YDULDQFH IURQWLHU RI ULVN\ DVVHWV

)LJXUH � LOOXVWUDWHV WKH WUDGH�RII EHWZHHQ ULVN DQG UHWXUQ� (YHU\ XQLW RI DGGLWLRQDO UHWXUQ E(r) ZLOO

LQYROYH D FKDQJH LQ ULVN σ� &DOFXODWLQJ WKH WZR UHODWLRQV WRJHWKHU JLYHV WKH H[SHFWHG UHWXUQ SHU XQLW RI

ULVN� FDOOHG ULVN�DGMXVWHG UHWXUQ� 7KH IURQWLHU WKDW OLHV DERYH WKH JOREDO PLQLPXP YDULDQFH SRUWIROLR LV

�



FDOOHG WKH HIILFLHQW IURQWLHU RI ULVN\ DVVHWV �%RGLH� .DQH� 	 0DUFXV� ������ )RU DQ\ SRUWIROLR RQ WKH

ORZHU SRUWLRQ RI WKH PLQLPXP�YDULDQFH IURQWLHU WKHUH LV D SRUWIROLR ZLWK WKH VDPH ULVN DQG D JUHDWHU

H[SHFWHG UHWXUQ� +HQFH� WKH ERWWRP SDUW RI WKH PLQLPXP YDULDQFH IURQWLHU LV LQHIILFLHQW�

��� )DFWRU PRGHOV

7KH 0RGHUQ 3RUWIROLR 7KHRU\ LV WKH IRXQGDWLRQ RI IDFWRU PRGHOV� 7KH WKHRU\ LV EDVHG RQ WKH PHDQ�

YDULDQFH SRUWIROLR PRGHO� DGDSWLQJ WKH VDPH LGHDV RI ULVN DQG UHWXUQ�

����� 7KH &DSLWDO $VVHW 3ULFLQJ 0RGHO

7KH &DSLWDO $VVHW 3ULFLQJ 0RGHO �&$30� H[SODLQV KRZ PDUNHW ULVN LQ D SRUWIROLR DIIHFWV H[SHFWHG

UHWXUQ� 7KH PRGHO LV GHYHORSHG E\ 7UH\QRU ������� 6KDUSH ������� /LQWQHU ������ DQG 0RVVLQ �������

DQG LV H[SODLQHG E\ WKH IROORZLQJ HTXDWLRQ�

E(Rp) = rf + βi ∗ [E(rm) − rf ] �����

E(Rp) LV WKH H[SHFWHG UHWXUQ RI WKH SRUWIROLR� 5LVN�IUHH UDWH LV UHSUHVHQWHG E\ rf � DQG UHIOHFWV WKH

DFKLHYDEOH UHWXUQ ZLWKRXW DQ\ ULVN LQYROYHG� ([SHFWHG H[FHVV PDUNHW UHWXUQ LV JLYHQ E\ [E(rm) − rf ]�

FDOOHG PDUNHW ULVN SUHPLXP� βi LV WKH VHQVLWLYLW\ RI H[SHFWHG UHWXUQ RI DQ DVVHW UHODWLYH WR WKH H[SHFWHG

PDUNHW UHWXUQ� $ JUHDWHU VHQVLWLYLW\ ZLWK UHVSHFW WR WKH PDUNHW IDFWRU� UHSUHVHQWHG E\ KLJKHU EHWD� LV

DVVRFLDWHG ZLWK KLJKHU H[SHFWHG UHWXUQ� 7KH SRUWIROLR LV FRPSRVHG RI D FRPELQDWLRQ RI ULVN\ DVVHWV DQG

D ULVN�IUHH DVVHW� DQG WKH RQO\ ZD\ WR DFKLHYH KLJKHU UHWXUQ LQ WKH PRGHO LV WR WDNH RQ PRUH ULVN� +HQFH�

&$30 H[SODLQV WKH DPRXQW RI ULVN SUHPLXP (rm − rf ) UHTXLUHG WR LQYHVW LQ DQ DVVHW ZLWK DGGLWLRQDO

ULVN�

0DLQ DVVXPSWLRQV RI WKH &$30�

L� 1R WUDQVDFWLRQ FRVWV� WD[HV� RU SUREOHPV ZLWK LQGLYLVLELOLWLHV RI DVVHWV�

�



LL� ,QYHVWRUV HYDOXDWH LQYHVWPHQWV DFFRUGLQJ WR H[SHFWHG UHWXUQ DQG ULVN�

LLL� 7KH FDSLWDO PDUNHW LV DOZD\V LQ HTXLOLEULXP�

LY� $OO LQYHVWRUV VKDUH WKH VDPH H[SHFWDWLRQV�

Y� (YHU\ LQYHVWRU KDV WKH RSSRUWXQLW\ WR ERUURZ DW D ULVN�IUHH LQWHUHVW UDWH�

7KH &$30 FRQVLGHUV D VLWXDWLRQ ZKHUH D ULVN�DYHUVH LQYHVWRU ERUURZV DW D ULVN�IUHH UDWH (rf ) LQ RUGHU

WR VHFXUH D JLYHQ UHWXUQ RQ WKH SRUWIROLR� ,QYHVWPHQWV QHHG WR JHQHUDWH KLJKHU UHWXUQ WKDQ WKH ULVN�IUHH

UDWH LQ RUGHU WR EH FRQVLGHUHG DV D UHDVRQDEOH DOWHUQDWLYH� 7KH ULVN OHYHO LV UHIOHFWHG LQ WKH EHWD� ZKHUH

D KLJKHU QXPEHU UHSUHVHQWV KLJKHU UHWXUQ DW WKH H[SHQVH RI PRUH ULVN UHODWLYH WR WKH PDUNHW� 7KH PRGHO

LV GHPRQVWUDWHG JUDSKLFDOO\ LQ )LJXUH � EHORZ�

)LJXUH �� &DSLWDO $VVHW 3ULFLQJ 0RGHO

7KH 6HFXULW\ 0DUNHW /LQH �SML� JUDSKLFDOO\ LOOXVWUDWHV WKH &$30 DQG GHPRQVWUDWHV WKH UHODWLRQVKLS

EHWZHHQ D JLYHQ D ULVN OHYHO �β� DQG WKH H[SHFWHG UHWXUQ �r�� 7KH PRGHO DVVXPHV H[SHFWHG UHWXUQ RQ

WZR DVVHWV WR EH OLQHDUO\ WLHG WR WKHLU FRYDULDQFH RI PDUNHW UHWXUQ ZLWK WKH SRUWIROLR UHWXUQ� $ EHWD HTXDO

WR � PHDQV WKDW H[SHFWHG UHWXUQ RI WKH SRUWIROLR HTXDOV WKH H[SHFWHG PDUNHW UHWXUQ�

(YHQ WKRXJK WKH &$30 LV KLJKO\ LQIOXHQWLDO LQ WKH ILQDQFLDO OLWHUDWXUH� WKH PRGHO LV VWLOO VXEMHFW WR FULWL�

FLVP� $ORQJ ZLWK WKH DVVXPSWLRQV PHQWLRQHG DERYH� LW DOVR FRQVLGHUV EHWD WR EH VWDEOH RYHU WLPH� HTXDO

OHQGLQJ DQG ERUURZLQJ UDWH DQG H[LVWLQJ ULVN�IUHH LQYHVWPHQWV LQ WKH PDUNHW �5RVVL� ������ 6WXGLHV

SRLQWV RXW WKDW WKH ULVN LQ GLIIHUHQW DVVHWV YDULHV RYHU WLPH DQG PDNH KLVWRULFDO EHWD XQVWDEOH DV HVWLPDWH

IRU IXWXUH ULVN� 7KH PRGHO GRHV QRW DVVXPH GHIDXOW RI WUHDVXU\ ERQG UDWHV WKDW LV XVXDOO\ FDWHJRUL]HG DV
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ULVN�IUHH� DQG LW GRHV QRW DGMXVW IRU LQIODWLRQ ZKLFK PDNHV WKH DFWXDO UHWXUQ LQDFFXUDWH�

����� ,QWHUWHPSRUDO &DSLWDO $VVHW 3ULFLQJ 0RGHO �,&$30�

,&$30 LV DQ H[WHQVLRQ WR WKH &$30� LQWURGXFHG E\0HUWRQ ������� ,QWHUWHPSRUDO UHIHUV WR LQYHVWPHQW

RSSRUWXQLWLHV RYHU WLPH� ,W FRQVLGHUV LQYHVWRUV WR SDUWLFLSDWH LQ PDUNHWV IRU PXOWLSOH \HDUV� XQOLNH WKH

VWDWLF &$30 H[SODLQHG LQ FKDSWHU ������ 6LQFH LQYHVWPHQW RSSRUWXQLWLHV FKDQJH RYHU WLPH ZLWK WKH

FKDQJH LQ ULVN� VLWXDWLRQV RFFXU ZKHUH WKH ULVN�DYHUVH LQYHVWRU PD\ FRQVLGHU KHGJLQJ LWV SRUWIROLR� 7KH

,&$30 LV WKHUHIRUH XVHIXO LQ WKH VHQVH WKDW LW FDQ IRUHFDVW IXWXUH PDUNHW FRQGLWLRQV�

7KH LQWXLWLRQ LV DV IROORZV �&RRSHU 	 0D\R� ������ ,I DVVHW i IRUHFDVWV D GHFOLQH LQ H[SHFWHG PDU�

NHW UHWXUQV� LW SD\V ZHOO ZKHQ WKH IXWXUH PDUNHW UHWXUQ LV ORZHU WKDQ DYHUDJH� EHFDXVH LW LV SRVLWLYHO\

FRUUHODWHG ZLWK LQYHVWPHQW RSSRUWXQLWLHV ZKLFK LQ WXUQ LV QHJDWLYHO\ FRUUHODWHG ZLWK WKH IXWXUH DJJUH�

JDWH UHWXUQ� +HQFH� DVVHW i SURYLGHV D KHGJH DJDLQVW DGYHUVH FKDQJHV LQ IXWXUH PDUNHW UHWXUQV IRU D

ULVN�DYHUVH LQYHVWRU DQG VKRXOG WKXV HDUQ D QHJDWLYH ULVN SUHPLXP� 7KH RSSRVLWH UHODWLRQ RFFXUV ZKHQ

IXWXUH LQYHVWPHQW RSSRUWXQLWLHV DUH PHDVXUHG E\ WKH VHFRQG PRPHQW RI DJJUHJDWH UHWXUQV�

,I DVVHW i IRUHFDVWV D GHFOLQH LQ IXWXUH VWRFN YRODWLOLW\ �ULVN�� LW GHOLYHUV KLJK UHWXUQV ZKHQ WKH IXWXUH

DJJUHJDWH YRODWLOLW\ LV DOVR ORZ� $VVXPLQJ D PXOWL�SHULRG ULVN�DYHUVH LQYHVWRU� VXFK DVVHW GRHV QRW

SURYLGH D KHGJH IRU FKDQJHV LQ IXWXUH LQYHVWPHQW RSSRUWXQLWLHV DQG VKRXOG WKHUHIRUH UHTXLUH D SRVLWLYH

ULVN SUHPLXP� 0HUWRQ LQWHUSUHW WKH ,&$30 E\ WKH IROORZLQJ HTXLOLEULXP UHODWLRQ EHWZHHQ ULVN DQG

UHWXUQ �&RRSHU 	 0DLR� ������

E(Ri,t+1 − Rf,t+1) = γCov(Ri,t+1, RMt+1) + γzCov(Ri,t+1, z̃t+1) �����

:KHUH Rf,t LV WKH ULVN�IUHH UDWH� E(Ri,t+1) LV WKH Q [ � YHFWRU FRQGLWLRQDO PHDQ RI VWRFN UHWXUQV Rt+1 DW

WLPH W��� RMt+1 LV WKH PDUNHW UHWXUQ� DQG zt+1 LV D YHFWRU RI k VWDWH YDULDEOHV WKDW VKLIW WKH LQYHVWPHQW

RSSRUWXQLW\ VHW� Cov(Ri,t+1, RMt+1) � γz LV WKH H[SHFWHG FRYDULDQFH EHWZHHQ Rt+1 DQG RMt+1�

PHDQLQJ WKH FRYDULDQFHV DUH FRQGLWLRQDO RQ LQIRUPDWLRQ DYDLODEOH DW WKH WLPH WKH DVVHWV DUH HYDOXDWHG�
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:KHUH z̃ GHQRWHV WKH LQQRYDWLRQ LQ WKH VWDWH YDULDEOH z� DQG γz GHQRWHV WKH FRUUHVSRQGLQJ ULVN SULFH�

JLYHQ E\ (TXDWLRQ ������

γz ≡ −Jwz(W, z, t)
Jw(W, z, t) �����

:KHUH Jw LV WKH PDUJLQDO ZHDOWK DQG Jwz UHSUHVHQWV WKH FKDQJH LQ PDUJLQDO YDOXH RI ZHDOWK ZLWK

UHVSHFW WR WKH VWDWH YDULDEOH� γz FDQ EH LQWHUSUHWHG DV D PHDVXUH RI DYHUVLRQ WR LQWHUWHPSRUDO ULVN� 6LQFH

Jw LV DOZD\V SRVLWLYH� LW IROORZV WKDW WKH VLJQ RI Jwz GHWHUPLQHV WKH VLJQ RI WKH ³KHGJLQJ´ ULVN SULFH�

,I WKH VWDWH YDULDEOH z IRUHFDVWV DQ LPSURYHPHQW LQ IXWXUH LQYHVWPHQW RSSRUWXQLWLHV� WKH PDUJLQDO YDOXH

RI ZHDOWK GHFOLQHV� 7KH UHDVRQ LV WKDW DQ LPSURYHPHQW LQ IXWXUH LQYHVWPHQW RSSRUWXQLWLHV UHSUHVHQWV

JRRG WLPHV� DQG WKXV D ORZHU PDUJLQDO XWLOLW\ IRU ZHDOWK �&RRSHU 	0DLR� ������ %DVHG RQ WKLV DQDORJ\�

0HUWRQ DUJXHV WKDW LQYHVWRUV FDQ FKDUJH D ULVN SUHPLXP IRU VWRFNV WKDW VKRZ D VWURQJ SRVLWLYH FRUUHODWLRQ

ZLWK WKH LQYHVWPHQW HQYLURQPHQW�

����� $UELWUDJH 3ULFLQJ 7KHRU\ �$37�

5RVV ������ HVWDEOLVKHV WKH $37 DV DQ DOWHUQDWLYH WR &$30� +H ILQGV LW XQUHDVRQDEOH WKDW V\VWHPDWLF

ULVN LV RQO\ IRXQG E\ WKH EHWD DJDLQVW D EURDG PDUNHW LQGH[� 7KH LGHD LV WKDW LQYHVWRUV KDYH VXEMHFWLYH

SRUWIROLR ULVN DQG WKXV VHYHUDO EHWDV DUH QHFHVVDU\ WR FRQVLGHU� %\ GHULYLQJ LQWR Q IDFWRUV RQH FDQ VWXG\

WKHVH DVVXPSWLRQV DV SUHGLFWRUV IRU H[SHFWHG UHWXUQ� 7KHPRGHO LV DVVXPHG OLQHDU DQG FDQ EH LQWHUSUHWHG

DV (TXDWLRQ ����� VKRZV�

ra = rf + β1f1 + β2f2 + ... + βnfn �����

:KHUH WKH DVVHW UHWXUQ �ra� GHSHQGV RQ WKH ULVN�IUHH UDWH �rf �� WKH VHQVLWLYLW\ RI DVVHW n¶V UHWXUQ WR IDFWRU

�βn�� DQG WKH ULVN SUHPLXP WR IDFWRU fn� 7KLV FDSWXUHV WKH LGHD WKDW YDULDEOHV DIIHFW WKH UHWXUQ RQ DQ

DVVHW LQ WZR VWHSV� )LUVW� HDFK IDFWRU LV GHWHUPLQHG �H�J� LQIODWLRQ RU *'3�� 6HFRQGO\� EHWD FRHIILFLHQWV

IRU HDFK IDFWRU� βn DUH GHWHUPLQHG�
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%\ DVVXPLQJ D VXIILFLHQW DPRXQW RI DVVHWV� LW LV SRVVLEOH WR GLYHUVLI\ DQG WKXV UHPRYH XQV\VWHPDWLF

ULVN� 7KH PRGHO DVVXPHV D IXQFWLRQDO PDUNHW ZLWK QR ODVWLQJ DUELWUDJH RSSRUWXQLWLHV� $V RSSRVHG WR

WKH &$30� WKH $37 PRGHO FDSWXUHV D EURDGHU DUUD\ RI IDFWRUV DQG DUH PRUH IOH[LEOH DQG XVDEOH LQ LWV

DVVXPSWLRQV�

����� 6PDUW EHWD LQYHVWPHQW SRUWIROLRV

$ WUHQG ZLWKLQ SRUWIROLR PDQDJHPHQW LV FDOOHG VPDUW EHWD SRUWIROLRV� D FROOHFWLYH WHUP RI GLIIHUHQW

LQYHVWPHQW VWUDWHJLHV WKDW DLPV WR LPSURYH ULVN�DGMXVWHG UHWXUQ� ,WV UHDVRQHG E\ VFLHQWLILF VWXGLHV RI

IDFWRUV WKDW KDYH KLVWRULFDOO\ JLYHQ D ULVN SUHPLXP� 6PDUW EHWD LQYHVWPHQW SRUWIROLRV RIIHU WKH EHQH�

ILWV RI ERWK SDVVLYH DQG DFWLYH VWUDWHJLHV� KHQFH SODFLQJ LW LQ WKH LQWHUVHFWLRQ RI WKH HIILFLHQW PDUNHWV

K\SRWKHVLV DQG IDFWRU LQYHVWLQJ�

)DPD DQG )UHQFK ������ LQWURGXFH WKH )DPD�)UHQFK WKUHH�IDFWRU PRGHO WR VROYH WKH DQRPDOLHV VXU�

URXQGLQJ WKH &$30� HVSHFLDOO\ EHFDXVH LW GRHV QRW FRQVLGHU RWKHU IDFWRUV WKDQ WKH PDUNHW EHWD� $

SDSHU SXEOLVKHG LQ ���� VWXGLHV VWRFNV DW WKH 1HZ <RUN 6WRFN ([FKDQJH DQG 1$6'$4 LQ WKH WLPH

SHULRG ��������� DQG ILQGV FRPSDQ\ VL]H DQG YDOXH JLYH D PRUH VLJQLILFDQW FRUUHODWLRQ DV RSSRVHG

WR WKH PDUNHW EHWD� 2Q WKH EDVLV RI WKHVH ILQGLQJV WKH\ GHYHORS D WKUHH�IDFWRU PRGHO DV DQ H[WHQVLRQ

WR &$30� ZKHUH H[SHFWHG UHWXUQ LQ DQ\ ULVN\ DVVHW FDQ OLQHDUO\ H[SODLQ WKUHH LQGHSHQGHQW YDULDEOHV�

UHWXUQ RQ PDUNHW SRUWIROLR �&$30�� H[FHVV UHWXUQ RI VPDOO FDSLWDOL]DWLRQ FRPSDQLHV RYHU ODUJH FDSLWDO�

L]DWLRQ FRPSDQLHV �60%� DQG WKH H[FHVV UHWXUQ RQ YDOXH VWRFNV RYHU JURZWK VWRFNV �+0/�� )DPD DQG

)UHQFK ������ ODWHU GHPRQVWUDWH WKDW ZKHQ DGGLQJ WKH VL]H DQG YDOXH IDFWRUV� WKH PRGHO¶V H[SODQDWRU\

SRZHU ULVHV VXEVWDQWLDOO\ DQG WKXV JLYH D PRUH DFFXUDWH PRGHO PHDVXUH RI H[FHVV UHWXUQV� 7KH PRGHO

LV JLYHQ E\�

Rit = αi + βiMRMt + βiSMBSMBt + βiHMLHMLt + eit �����

:KHUH Ri,t LV WKH SRUWIROLR H[FHVV UHWXUQ DW WLPH t DQG αi LV WKH DEQRUPDO ULVN�DGMXVWHG UHWXUQ� SMB LV
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WKH DYHUDJH UHWXUQ RQ D SRUWIROLR ZLWK VPDOO VWRFNV PLQXV WKH DYHUDJH UHWXUQ RQ D SRUWIROLR ZLWK ODUJH

VWRFNV� HML LV WKH DYHUDJH UHWXUQ RQ D SRUWIROLR RI VWRFNV ZLWK KLJK ERRN�WR�PDUNHW YDOXH PLQXV

DYHUDJH UHWXUQ RQ D SRUWIROLR RI VWRFNV ZLWK ORZ ERRN�WR�PDUNHW YDOXH�

7KH 60% IDFWRU FDSWXUHV WKH H[FHVV UHWXUQ IURP VPDOO FRPSDQLHV DJDLQVW ODUJH FRPSDQLHV EHFDXVH

VPDOO FRPSDQLHV WHQG WR JHQHUDWH KLJKHU UHWXUQ WKDQ ODUJH FRPSDQLHV� 7KH IDFWRU ULVN HPHUJHV DV VPDOO

ILUPV DUH PRUH H[SRVHG WR ILQDQFLDO WURXEOH� ZKLFK LQ WXUQ KHOSV WKH PRGHO WR FDSWXUH WKH VHQVLWLYLW\ RI

PDFURHFRQRPLF ULVN� 7KH LQWXLWLRQ EHKLQG +0/ LV WKDW FRPSDQLHV ZLWK D KLJK SULFH UHODWLYH WR WKHLU

ERRN YDOXH KDV ODUJHU ULVN� )DPD DQG )UHQFK ������ DUJXH WKDW WKHVH WZR IDFWRUV PD\ H[SODLQ RU EH

H[SODLQHG E\ RWKHU XQNQRZQ YDULDEOHV �%RGLH� HW DO�� ������

&DUWKDUW ������ FUHDWHV WKH IRXU�IDFWRU PRGHO DQG LQWURGXFHV WKH PRPHQWXP IDFWRU� -HJDGHHVK DQG

7LWPDQ ������ GHPRQVWUDWH WKDW VWRFNV SHUIRUPLQJ JRRG �EDG� LQ D SHULRG ZLOO FRQWLQXH SHUIRUPLQJ

JRRG �EDG� WKH QH[W SHULRG� 0RPHQWXP LQ D VWRFN FDQ WKXV EH GHVFULEHG DV WKH WHQGHQF\ IRU WKH VWRFN

SULFH WR FRQWLQXH ULVLQJ LI LW LV JRLQJ XS DQG WR FRQWLQXH GHFOLQLQJ LI LW LV JRLQJ GRZQ� 8VLQJ WKLV

IDFWRU LQ IDYRU RI EX\LQJ KLVWRULFDO ZLQQHUV RQH FDQ DFKLHYH H[FHVV UHWXUQ� 7KH IDFWRU LV FDOFXODWHG

E\ VXEWUDFWLQJ WKH DYHUDJH ORZHVW SHUIRUPLQJ ILUPV IURP WKH DYHUDJH KLJKHVW SHUIRUPLQJ ILUPV� ODJJHG

RQH PRQWK�

$QRWKHU DGGLWLRQ WR WKH WKUHH�IDFWRU PRGHO LV WKH OLTXLGLW\ IDFWRU� LQWURGXFHG E\ 3DVWRU DQG 6WDPEDXJK

������� /LTXLGLW\ LV WKH DELOLW\ WR TXLFNO\ VHOO ODUJH TXDQWLWLHV RI VHFXULWLHV ZLWKRXW EHLQJ DIIHFWHG E\

WKH SULFH DQG ODUJH VHOOLQJ IHHV� ,W LV XVXDOO\ FDWHJRUL]HG LQ IRXU GLPHQVLRQV� YROXPH� WLPH� FRVW DQG

IOH[LELOLW\� 7KH\ ILQG WKDW VWRFNV WKDW DUH PRUH VHQVLWLYH WR DJJUHJDWH OLTXLGLW\ KDYH VXEVWDQWLDOO\ KLJKHU

ULVN�DGMXVWHG UHWXUQ� 7KXV� WKH LQYHVWRU QHHGV FRPSHQVDWLRQ IRU LQYHVWLQJ LQ OHVV OLTXLG VWRFNV�

����� 0DUFRHFRQRPLF VWDWH YDULDEOHV

3HWNRYD ������ DUJXHV WKDW WKH )DPD�)UHQFK WKUHH�IDFWRU �))�� PRGHO GRHV QRW VDWLVI\ D VXLWDEOH SUR[\

ZKHQ IRUHFDVWLQJ IXWXUH LQYHVWPHQW RSSRUWXQLWLHV� %\ D YHFWRU DXWRUHJUHVVLYH PRGHO �9$5� ZKLFK ZLOO

EH H[SODLQHG ODWHU LQ WKH FKDSWHU�� &DPSEHOO ������ XVHV LQQRYDWLRQV LQ WKH 7UHDVXU\ ELOO UDWH� D WHUP
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VSUHDG� D GHIDXOW VSUHDG DQG 7UHDVXU\ ELOO \LHOG WR EHWWHU H[SODLQ WKH FURVV�VHFWLRQ RI DYHUDJH UHWXUQV�

)LQGLQJV VKRZ WKDW ZKHQ WKHVH YDULDEOHV DUH LQFOXGHG LQ WKH IRUHFDVWLQJ PRGHO� 60% DQG +0/ ORVH

WKHLU H[SODQDWRU\ SRZHU LQ WKH FURVV VHFWLRQ RI VWRFN UHWXUQV� )URP D VLPLODU PHWKRGRORJ\� 3HWNRYD

������ UHDFKHV WKH IROORZLQJ FRQFOXVLRQV�

L� D PRGHO XVLQJ WKHVH LQQRYDWLRQV SHUIRUPV EHWWHU WKDQ WKH ))� PRGHO LQ H[SODLQLQJ FURVV� VHF�

WLRQDO GLIIHUHQFHV LQ DVVHW UHWXUQV�

LL� D PRGHO XVLQJ WKH LQQRYDWLRQV LQ WKH 60% DQG +0/ IDFWRUV DQG LQ SUHGLFWLYH YDULDEOHV SHUIRUPV

EHWWHU WKDQ WKH ))� PRGHO� DQG WKH LQQRYDWLRQV LQ 60% DQG +0/ DUH QRW VWDWLVWLFDOO\ VLJQLILFDQW�

LLL� WKH LQQRYDWLRQV LQ SUHGLFWLYH YDULDEOHV DUH SULFHG DQG WKH ULVN SUHPLXPV DUH VL]HDEOH DQG VLJQLI�

LFDQW�

3UHYLRXV ILQGLQJV GR QRW JLYH D FOHDU FRQVHQVXV WKDW FKDQJHV LQ PDFURHFRQRPLF YDULDEOHV VLJQLILFDQWO\

DIIHFWV WKH UHWXUQ LQ WKH VWRFNPDUNHW �6NMHOWRUS HW�DO� ������ ,W PLJKW EH GXH WR WKH GLIILFXOW\ LQ FDSWXULQJ

YDULDWLRQV LQ IXQGDPHQWDO HFRQRPLF FRQGLWLRQV LQ D SUHFLVH PDQQHU� 6WRFN PDUNHWV FDQ EH WKH GULYLQJ

IRUFH IRU WKH PDFURHFRQRP\ DQG QRW WKH RWKHU ZD\ DURXQG� )XUWKHUPRUH� VWRFN PDUNHWV DUH EDVHG

RQ H[SHFWDWLRQV� DQG QHZV ZLOO UHIOHFW WKH VWRFN PDUNHW EHIRUH WKH\ DUH FDSWXUHG E\ PDFURHFRQRPLF

YDULDEOHV�

([DPSOHV RI VWDWH YDULDEOHV IURP WKH OLWHUDWXUH DUH F\FOLFDO YDULDEOHV VXFK DV GLYLGHQG \LHOG� FUHGLW

VSUHDG �\LHOG GLIIHUHQFH EHWZHHQ ERQGV ZLWK VLPLODU PDWXULW\ EXW GLIIHUHQW FUHGLW TXDOLW\� DQG WHUP

VSUHDG �\LHOG GLIIHUHQFH EHWZHHQ ERQGV ZLWK GLIIHUHQW PDWXULWLHV��&KHQ� 5ROO DQG 5RVV� ����� )DPD�

������ &KDQJHV LQ VSUHDGV FDQ DIIHFW FRPSDQLHV¶ FDVK IORZ DQG FDXVH FKDQJHV LQ LQYHVWPHQW RSSRU�

WXQLWLHV� 2WKHU VWDWH YDULDEOHV UHODWHG WR H[SHFWHG FDVK IORZV DUH LQGXVWU\ SURGXFWLRQ� XQHPSOR\PHQW

UDWH� FRQVXPSWLRQ� LPSRUW DQG H[SRUW DQG LQIODWLRQ� &KDQJHV LQ LQIODWLRQ H[SHFWDWLRQ PD\ DIIHFW IXWXUH

LQYHVWPHQW RSSRUWXQLWLHV EHFDXVH RI LWV HIIHFW RQ WKH LQWHUHVW UDWH� 0RUHRYHU� PRQH\ VXSSO\ DIIHFWV WKH

OLTXLGLW\ LQ WKH ILQDQFLDO PDUNHWV EHFDXVH LQFUHDVHG OLTXLGLW\ FDQ DIIHFW WKH GLVFRXQW IDFWRU WKURXJK D

UHGXFHG SUHVVXUH RQ WKH LQWHUHVW UDWH� 7KH FKRLFH RI VWDWH YDULDEOHV PD\ YDU\ GHSHQGLQJ RQ HFRQRPLF

GULYHUV WKDW DUH GLVWLQFWLYH IRU D JLYHQ VWRFN H[FKDQJH� 7KH 1RUZHJLDQ VWRFN PDUNHW PD\ EH XQLTXHO\
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PRUH VHQVLWLYH WR WKH RLO SULFH WKDQ RWKHUV�

��� 7KH (IILFLHQW 0DUNHWV +\SRWKHVLV

.HQGDOO ������ ILQGV UDQGRP FKDQJHV LQ VKRUW WHUP SULFHV WR EH VR ODUJH WKDW DQ\ V\VWHPDWLF HIIHFW

ZLOO EH RYHUZKHOPHG� PHDQLQJ WKDW RQH FDQQRW LGHQWLI\ DQ\ SUHGLFWDEOH SDWWHUQV LQ VWRFN SULFHV� ,Q WKH

IROORZLQJ GHFDGH� HFRQRPLVWV OLNH )DPD ������ ILQG WKDW VWRFN SULFHV IROORZ D 5DQGRP:DON� PHDQLQJ

WKDW SULFHV GHYHORS UDQGRPO\ DQG FDQQRW EH SUHGLFWHG� 7KLV OD\V WKH ZD\ IRU WKH (IILFLHQW 0DUNHW

+\SRWKHVLV �(0+� ZKLFK )DPD ������ GHYHORSV IXUWKHU�

(0+ LV WKH LGHD WKDW VWRFN SULFHV UHIOHFW DOO FXUUHQW LQIRUPDWLRQ DYDLODEOH LQ WKHPDUNHW� 7KH LPSOLFDWLRQ

RI WKLV LV WKDW VWRFNV DOZD\V WUDGH DW IDLU YDOXH� PDNLQJ LW LPSRVVLEOH WR SXUFKDVH XQGHUYDOXHG VWRFNV

RU VHOO DW D SUHPLXP� ,QYHVWRUV FDQ WKHUHIRUH QRW RXWSHUIRUP WKH RYHUDOO PDUNHW E\ DGMXVWLQJ SRUWIROLR

ZHLJKWV RU PDNH WUDQVDFWLRQV DW ZKDW ZRXOG EH FRQVLGHUHG DW D SUHIHUDEOH WLPLQJ� 7KH RQO\ ZD\ WR

EHDW WKH RYHUDOO PDUNHW ZRXOG EH WR SXUFKDVH ULVNLHU DVVHWV� 7KH K\SRWKHVLV SRLQWV RXW WKDW WKH RQO\

WKLQJ WKDW FDQ DIIHFW WKH IXWXUH DVVHW SULFH LQ DQ\ PHDQLQJIXO ZD\ LV WKH HPHUJHQFH RI QHZ LQIRUPDWLRQ�

(0+ IROORZV WKH DVVXPSWLRQV RI D SHUIHFW PDUNHW� ZLWK UDWLRQDO LQYHVWRUV� QR WUDQVDFWLRQ FRVWV DQG

LQIRUPDWLRQ IUHH RI FKDUJH�

)DPD ������ GHVFULEHV WKUHH IRUPV RI PDUNHW HIILFLHQF\� ZHDN� VHPL�VWURQJ DQG VWURQJ� :HDN IRUP

RI PDUNHW HIILFLHQF\ DSSHDUV ZKHQ DVVHW SULFH UHIOHFWV WKH LQIRUPDWLRQ DYDLODEOH IURP JHQHUDO PDUNHW

GDWD� OLNH KLVWRULFDO SULFHV DQG WUDGLQJ YROXPH� 7KH VHPL�VWURQJ IRUP EXLOGV XSRQ WKH ZHDN IRUP RI

PDUNHW HIILFLHQF\� DVVXPLQJ WKDW DVVHW SULFHV UHIOHFW DOO LQIRUPDWLRQ WKDW LV SXEOLFO\ DYDLODEOH DQG XVHG

LQ FRPSXWLQJ WKH SULFH RI DQ DVVHW� ,QYHVWRUV FDQ WKHUHIRUH QR ORQJHU JDLQ DQ DGYDQWDJH LQ WKHLU WUDGLQJ

VWUDWHJ\ E\ DQDO\]LQJ IXQGDPHQWDO HFRQRPLF IDFWRUV� 'XH WR WKHVH DVVXPSWLRQV� DGYRFDWHV RI VHPL�

VWURQJ PDUNHW HIILFLHQF\ EHOLHYH WKDW RQO\ WKRVH ZLWK LQVLGHU LQIRUPDWLRQ FDQ DFKLHYH H[FHVV \LHOGV�

7KH VWURQJ IRUP LV FRQFHUQHG ZLWK ZKHWKHU LQGLYLGXDO RU JURXSV RI LQYHVWRUV KDYH PRQRSROLVWLF DFFHVV

WR LQIRUPDWLRQ� +HUH� DOO LQIRUPDWLRQ� ERWK SXEOLF DQG SULYDWH� LV FRQVLGHUHG WR EH DFFRXQWHG IRU LQ WKH

SULFH RI DQ DVVHW� 7KHUHIRUH� WKHUH LV QR ZD\ IRU WKH LQYHVWRU WR JDLQ DQ\ DGYDQWDJH LQ WKH PDUNHW� 7KLV

��



IRUP RI PDUNHW HIILFLHQF\ LV QRW H[SHFWHG WR EH D JRRG ILW LQ WKH UHDO ZRUOG DQG VKDOO WKHUHIRUH EH YLHZHG

DV D EHQFKPDUN ZKLFK FDQ EH XVHG WR MXGJH GHYLDWLRQV IURP PDUNHW HIILFLHQF\ �)DPD� ������

7KH (IILFLHQW 0DUNHWV +\SRWKHVLV UHFHLYHV FULWLFLVP RQ PXOWLSOH SRLQWV� %HKDYLRUDO HFRQRPLVWV VWXG\

ZK\ LQYHVWRUV PDNH LUUDWLRQDO HUURUV ZKHQ WKH XQGHUO\LQJ WKHRU\ VWDWHV WKDW WKH LQYHVWRU VKRXOG DFW UDWLR�

QDOO\� /LP DQG %URRNV ������ VWDWH WKDW WKH UDWLRQDOLW\ RI UHDO LQYHVWRUV LV ERXQGHG E\ ELDVHV� KHXULVWLFV�

DQG RWKHU FRJQLWLYH OLPLWDWLRQV� UHVXOWLQJ LQ WKHP EHLQJ JHQHUDOO\ WRR ORVV DYHUVH RU RYHU�FRQILGHQW LQ

WKHLU VNLOOV DQG RYHU�RSWLPLVWLF DERXW IXWXUH UHWXUQV� 7KHVH VWDWHPHQWV FRQWUDGLFW WKH DVVXPSWLRQ RI

SHUIHFW PDUNHWV�

7KH -DQXDU\ (IIHFW LV D K\SRWKHVLV ZKLFK VXJJHVWV WKHUH LV D VHDVRQDO DQRPDO\ LQ WKH ILQDQFLDO PDUNHW�

ZKHUH WKH VWRFN SULFHV LQFUHDVH PRUH LQ WKH PRQWK RI -DQXDU\ WKDQ WKH UHVW RI WKH \HDU� .HLP ������

DQG .RQDN DQG dHOLN ������ ILQG WKLV WR EH WUXH LQ WKH 86 DQG 0LGGOH (DVWHUQ PDUNHWV� 7KLV LPSOLHV

DQ LQHIILFLHQW PDUNHW� ZKLFK LV D GLUHFW FRQWUDGLFWLRQ WR WKH (IILFLHQW 0DUNHW +\SRWKHVLV�

��� $FWLYH YHUVXV SDVVLYH SRUWIROLR PDQDJHPHQW

$ SRUWIROLR FDQ EH PDQDJHG DFWLYHO\ RU SDVVLYHO\� $FWLYHO\ PDQDJHG SRUWIROLRV DWWHPSW WR FUHDWH H[FHVV

UHWXUQV LQ WKH PDUNHW RU D JLYHQ EHQFKPDUN LQGH[� ,QYHVWPHQW GHFLVLRQV DUH XVXDOO\ EDVHG RQ PDUNHW

UHVHDUFK� IRUHFDVWLQJ DQG WKH PDQDJHU¶V RZQ H[SHUWLVH� 3DVVLYHO\ PDQDJHG SRUWIROLRV ZLOO DWWHPSW WR

WUDFN RU FRS\ D VSHFLILF EHQFKPDUN SRUWIROLR WR JHW VLPLODU UHWXUQV� 6SHFLILFDOO\� D PDQDJHU FUHDWHV D

SRUWIROLR FRQVLVWLQJ RI VLPLODU ZHLJKWV RQ WKH VDPH VWRFNV DQG VHFXULWLHV DV WKH EHQFKPDUN SRUWIROLR�

7KHVH WZR DSSURDFKHV WR SRUWIROLR PDQDJHPHQW KDYH GLIIHUHQW YLHZV RQ WKH K\SRWKHVLV RI HIILFLHQW

PDUNHWV�

,Q DFWLYH SRUWIROLR PDQDJHPHQW WKHUH LV DQ XQGHUO\LQJ DVVXPSWLRQ WKDW WKH PDUNHW LV QRW HIILFLHQW� EH�

FDXVH WKH LQYHVWRU LV DFWLYHO\ DWWHPSWLQJ WR EHDW WKH EHQFKPDUN� 8VLQJ DQDO\VHV RI IXQGDPHQWDO IDFWRUV�

LQYHVWRUV DWWHPSW WR ILQG RSSRUWXQLWLHV RI DUELWUDJH DQG PLVSULFLQJ RI DVVHWV LQ WKH PDUNHW WR JDLQ H[�

FHVV UHWXUQV� %HDWLQJ WKH EHQFKPDUN LV ERWK DQ H[SHQVLYH DQG GLIILFXOW SURFHVV DIWHU FRVWV DUH WDNHQ

LQWR FRQVLGHUDWLRQ�

��



3DVVLYH SRUWIROLR PDQDJHPHQW LV EDVHG RQ WKH K\SRWKHVLV WKDW PDUNHWV DUH HIILFLHQW� 6LQFH WKH (0+

VWDWHV WKDW SULFHV DUH LQVWDQWO\ UHIOHFWHG E\ WKH FXUUHQW LQIRUPDWLRQ DYDLODEOH LQ WKH PDUNHW� VWRFN SULFHV

ZLOO DOZD\V EH WUDGHG DW IDLU YDOXH� $VVXPLQJ WKLV WR EH WKH FDVH� D WUDGLQJ VWUDWHJ\ IRU WKH LQYHVWRU

FDQ VLPSO\ EH WR LQYHVW LQ D GLYHUVLILHG SRUWIROLR ZLWK PLQLPDO LQYHVWPHQW FRVWV� $ SDVVLYH LQYHVWPHQW

VWUDWHJ\ FDQ JLYH KLJKHU UHWXUQV WKDQ WKH DFWLYH LQYHVWPHQW VWUDWHJ\ EHFDXVH WKH FRVWV RI SDVVLYH PDQ�

DJHPHQW LV ORZ LQ FRPSDULVRQ WR DFWLYH SRUWIROLR PDQDJHPHQW� DV WKHUH LV QR QHHG WR SD\ IRU DQDO\VHV

DQG IRUHFDVWV�

7KH FRUH�VDWHOOLWH LQYHVWPHQW VWUDWHJ\ LV D FRPELQDWLRQ RI DFWLYH DQG SDVVLYH SRUWIROLR PDQDJHPHQW�

7KH JRDO LV WR PLQLPL]H FRVWV DQG ULVN ZKLOH VWLOO SURYLGLQJ DQ RSSRUWXQLW\ WR RXWSHUIRUP WKH PDUNHW�

7KH FRUH RI WKH SRUWIROLR FRQVLVWV RI SDVVLYH LQYHVWPHQWV DQG LV WKH KLJKHVW ZHLJKWHG SDUW RI WKH SRUWIROLR�

6DWHOOLWH LQYHVWPHQWV DUH WKH DFWLYHO\ PDQDJHG LQYHVWPHQWV ZLWK ORZ FRUUHODWLRQ WR WKH FRUH� UHGXFLQJ

WKH ULVN RI WKH LQYHVWPHQWV� 3RUWIROLRPDQDJHUV XVH VDWHOOLWH LQYHVWPHQWV WR FUHDWH KLJKHU UHWXUQV WKDQ WKH

FRUH LQYHVWPHQWV� ZKLOH WKH FRUH LQYHVWPHQWV SURYLGH VWDELOLW\ WKURXJK FRQVLVWHQW SHUIRUPDQFH� PDNLQJ

LW HDVLHU WR IRFXV RQ WKH VDWHOOLWH LQYHVWPHQWV� 'HSHQGLQJ RQ WKH LQYHVWPHQW REMHFWLYHV� WKH ZHLJKWV RI

SDVVLYH DQG DFWLYH LQYHVWPHQWV PD\ EH DGMXVWHG�

��� ,QGH[

$Q LQGH[ LV D FRPSRVLWLRQ RI VHFXULWLHV WKDW UHSUHVHQWV D PDUNHW� LQGXVWU\� VHFWRU RU VLPLODU� 7KH DLP LV

WR TXDQWLI\ WKH PRYHPHQWV LQ WKH JLYHQ LQGH[ LQ RUGHU WR UHSUHVHQW WKH WUXH ULVN�UHZDUG SURILOH RQ XQGHU�

O\LQJ VHFXULWLHV� &DWHJRUL]LQJ DVVHWV LQWR LQGH[HV LV D SUDFWLFDO DSSURDFK� EHFDXVH LW LV HDVLHU WR FRPSDUH

LQYHVWPHQW DOWHUQDWLYHV �6XWFOLIIH� ������ ,W DOVR SOD\V D SURPLQHQW UROH LQ SRUWIROLR PDQDJHPHQW ZKHUH

SHUIRUPDQFHV RQ DFWLYH SRUWIROLRV DUH PHDVXUHG DQG MXGJHG DJDLQVW LWV EHQFKPDUN�

����� :HLJKWLQJ

7UDGLWLRQDOO\� ZHLJKWLQJ FRPSDQLHV LQ DQ LQGH[ LV EDVHG RQ PDUNHW FDSLWDOL]DWLRQ EXW WKLV YDULHV DFURVV

LQGH[HV GHSHQGLQJ RQ LWV LQIOXHQFH� 2UGHULQJ E\ KLJKHU ZHLJKWLQJ RQ VHFXULWLHV ZLWK WKH ODUJHU PDUNHW

��



FDSLWDOL]DWLRQV PD\ JLYH WKH EHVW UHSUHVHQWDWLRQ DV WKHVH KDYH JUHDWHU LQIOXHQFH LQ WKH HFRQRP\�

/LTXLGLW\�EDVHG PDUNHW FDSLWDOL]DWLRQ LV DQRWKHU ZHLJKWLQJ PHDVXUH DPRQJ LQGH[HV� ,W ZRUNV VLPLODU

E\ RUGHULQJ LQWR PDUNHW FDSLWDOL]DWLRQ� H[FHSW H[FOXGLQJ WKRVH VHFXULWLHV WKDW LV QRW DYDLODEOH IRU VHOOLQJ

DQG EX\LQJ� 7KH 1RUZHJLDQ LQGH[HV 26(%; DQG 2%; DUH ERWK OLTXLGLW\�EDVHG� 1RUJHV %DQN ������

DUJXHV WKDW KDYLQJ WUDGHDEOH FRPSDQLHV LQ WKH LQGH[ JLYHV D EHWWHU UHSUHVHQWDWLRQ RI WKH PDUNHW� 6HLIULHG

DQG =XIW ������ DUJXH WKDW VXFK DGMXVWPHQW FDXVHV D VLJQLILFDQW ODJ WKDW JLYHV D ZURQJ SLFWXUH RI WKH

UHODWLYH PDUNHW YDOXH WR FRPSDQLHV LQ WKH LQGH[�

%\PXOWLSO\LQJ WKH PDUNHW SULFH RI WKH VKDUH ZLWK WKH QXPEHU RI VKDUHV RXWVWDQGLQJ� RQH JHWV WKH PDUNHW

YDOXH RI WKH FRPSDQ\� 7KH PDUNHW YDOXH LV WKHQ GLYLGHG E\ DOO WKH FRPSDQLHV LQ WKH LQGH[� ZKLFK JLYHV

WKH ZHLJKWLQJ RI WKH FRPSDQ\�

Wi = qi · pi

q1 · p1 + q2 · p2 + ... + qn · pn
Wi = MCAPi∑n

j=1 MCAPj
�����

:KHUH MCAPi LV WKH PDUNHW FDSLWDOL]DWLRQ RI FRPSDQ\ i�
∑n

j=1 LV WKH VXP RI PDUNHW FDSLWDOL]DWLRQ

RI DOO FRPSDQLHV� qi LV WKH DPRXQW VKDUHV IRU FRPSDQ\ i� pi LV WKH SULFH SHU VKDUH IRU FRPSDQ\ i� +VX

������ KDV IRXU PDLQ UHDVRQV EHKLQG PDUNHW FDSLWDOL]DWLRQ�

L� :HLJKWLQJ EDVHG RQ PDUNHW FDSLWDOL]DWLRQ GRHV QRW UHTXLUH DFWLYH PDQDJHPHQW DQG WKXV KDV QRQH

RU ORZ FRVWV�

LL� 3RUWIROLRV DUH EDODQFHG DXWRPDWLFDOO\ DV SULFHV DUH FKDQJLQJ�

LLL� 7KH KLJKHVW ZHLJKWV DUH DVVLJQHG WKH ODUJHVW FRPSDQLHV� DQG VLQFH PDUNHW FDSLWDOL]DWLRQ LV KLJKO\

FRUUHODWHG ZLWK OLTXLGLW\ WKH SRUWIROLR ZLOO FRQVLVW RI OLTXLG VKDUHV DQG UHGXFHV WUDQVDFWLRQ FRVWV�

LY� $ PDUNHW FDSLWDOL]HG SRUWIROLR ZLOO EH PHDQ�YDULDQFH RSWLPDO� JLYHQ WKH LQWHUSUHWDWLRQ RI WKH

&DSLWDO $VVHW 3ULFLQJ 0RGHO �&$30��

5HFHQW UHVHDUFK DGGUHVVHV ZHDNQHVVHV DURXQG WKH DVVXPSWLRQ WKDW PDUNHW FDSLWDOL]DWLRQ LV WKH PRVW

HIIHFWLYH LQGH[ DOORFDWLRQ �$UQRWW HW DO�� ������ DQG LW LV DQ RQJRLQJ GLVFXVVLRQ ZKHWKHU RQH FDQ KDYH D

��



PRUH RSWLPDO DOORFDWLRQ� 3ULFH�EDVHG ZHLJKWLQJ FDWHJRUL]H LQWR SULFH SHU VKDUH� ZKHUH WKRVH ZLWK WKH

KLJKHVW SULFH JHWV D KLJKHU ZHLJKWLQJ� 6XFK ZHLJKWLQJ JLYHV PDQ\ RI WKH VDPH LVVXHV DV ZLWK PDUNHW

FDSLWDOL]DWLRQ� ZKHUH FRPSDQLHV FDQ EHFRPH RYHUSULFHG LQ WKH PDUNHW�

(TXDO ZHLJKWLQJ LV DQRWKHU PHWKRG� ZKHUH HYHU\ FRPSDQ\ JHWV LGHQWLFDO ZHLJKWLQJ DQG LQIOXHQFH RQ

WKH LQGH[� 7KLV LV IRU LQVWDQFH XVHG WR DYRLG FRQFHQWUDWLRQV RI D YHU\ IHZ FRPSDQLHV� $ GRZQVLGH LV

WKDW LW GRHV QRW FDSWXUH WKH EHQHILWV ZLWK WKH WUDGLWLRQDO PDUNHW FDSLWDOL]DWLRQ� $QRWKHU LVVXH LV WKDW

VPDOO DQG PHGLXP FRPSDQLHV DUH PRUH YRODWLOH DQG OHVV OLTXLG� ZKLFK LQFUHDVH WKH XQFHUWDLQW\�

��� )DFWRU LQYHVWLQJ

7KHUH DUH JHQHUDOO\ WKUHH W\SHV RI UHWXUQ� H[SRVXUH WR PDUNHW ULVN� H[SRVXUH WR NQRZQ IDFWRUV DQG DOSKD

�DELOLW\ WR FUHDWH H[FHVV UHWXUQ�� %OLW] ������ ILQGV OLWWOH HYLGHQFH WKDW DFWLYH SRUWIROLR PDQDJHPHQW

JLYHV H[FHVV UHWXUQ DJDLQVW PDUNHW UHWXUQ� D SRVVLEOH UHDVRQ ZK\ LQYHVWRUV SUHIHU ORZ FRVW PDUNHW LQ�

GH[HV� 7KH OLWHUDWXUH LPSOLHV KRZHYHU� WKDW WKH LQYHVWRU LV FRPSHQVDWHG IURP VWRFNV ZLWK KLJKHU ULVN�

6LPLODU WR WKH &$30� LQYHVWRUV DUH UHZDUGHG D ULVN SUHPLXP IRU WKH WRWDO PDUNHW ULVN H[SRVXUH� ,Q

UHFHQW \HDUV� VHYHUDO RWKHU IDFWRUV KDYH DOVR SURYHQ WR JLYH D ULVN SUHPLXP�

7KLV KDV JLYHQ D ORW RI LQWHUHVW DURXQG IDFWRU LQYHVWLQJ� ZKLFK FDQ EH GHILQHG DV DQ DWWHPSW WR FDSWXUH

V\VWHPDWLF ULVN SUHPLXPV� )DFWRUV DUH XVXDOO\ VWXGLHG XVLQJ GDWDVHWV WKDW VRPHWLPHV VSDQ YHU\ ORQJ

WLPH SHULRGV� +VX HW DO� ������ UHFRPPHQG DSSO\LQJ IDFWRUV WKDW ODVWV RYHU WLPH DQG DUH VLJQLILFDQW

LQ VHYHUDO FRXQWULHV� %DOWXVVHQ HW DO� ������ ILQG KLJK OHYHO RI SHUVLVWHQFH DPRQJ VHYHUDO IDFWRU SUH�

PLXPV� ZLWK FRQYLQFLQJ HYLGHQFH RI PRVW IDFWRU SUHPLXPV VWXGLHG DFURVV DOPRVW HYHU\ GHFDGH� 7KLV

XQGHUPLQHV WKH LGHD WKDW D GLYHUVLILHG PXOWL�IDFWRU SRUWIROLR FDQ GHOLYHU VWDEOH UHWXUQV RYHU WLPH�

)DFWRU LQYHVWLQJ FDQ WKXV EH FDWHJRUL]HG LQ WKH LQWHUVHFWLRQ EHWZHHQ DFWLYH DQG SDVVLYH PDQDJHPHQW�

,WV QHLWKHU D SXUH SDVVLYH QRU DFWLYH VWUDWHJ\� EXW UDWKHU DQ DFWLYH VHOHFWLRQ RI IDFWRUV WKDW RQH EHOLHYHV

GULYHV WKH HFRQRP\� 7KH LQYHVWRU FDQ V\VWHPDWLFDOO\ VHOHFW FRPSDQLHV ZLWK KLJK H[SRVXUH DJDLQVW WKH

JLYHQ V\VWHPDWLF IDFWRUV� 6XFK VWUDWHJ\ FDQ EH LPSOHPHQWHG DQG DGMXVWHG LQ WKH SUHIHUUHG PL[ EHWZHHQ

DFWLYH DQG SDVVLYH PDQDJHPHQW� DQG WKH HFRQRPLF JURXQGHG IDFWRUV DUH WKH EDVLV IRU WKH LQYHVWPHQWV

��



UDWKHU WKDQ VXEMHFWLYH DQDO\VLV RI VWRFNV� %\ DGGLQJ VXFK ULVN IDFWRUV LQWR WKH H[LVWLQJ PDUNHW ULVN� WKH

JRDO LV WR JHQHUDWH KLJKHU ORQJ�WHUP UHWXUQ� ,Q WKH IROORZLQJ VHFWLRQ ZH ZLOO H[SODLQ WKH PRVW LQIOXHQWLDO

IDFWRUV IURP WKH OLWHUDWXUH�

����� 6L]H

%DQ] ������ ILQGV D VWURQJ UHODWLRQVKLS EHWZHHQ VWRFN SHUIRUPDQFH DQG WKH VL]H RI FRPSDQLHV� $I�

WHU DQDO\]LQJ VWRFN PDUNHW GDWD IURP 1HZ <RUN 6WRFN ([KFKDQJH �1<6(�� KH ILQGV VPDOO VWRFNV WR

JHQHUDWH KLJKHU ULVN�DGMXVWHG UHWXUQ WKDQ ODUJH VWRFNV�

.OHLQ DQG %DZD ������ PDNH D SRVVLEOH H[SODQDWLRQ RI WKH ILUP VL]H HIIHFW E\ VWDWLQJ WKDW LQYHVWRUV

GR QRW ZDQW WR KROG VPDOO VWRFNV EHFDXVH RI OLPLWHG LQIRUPDWLRQ DPRQJ WKHVH FRPSDQLHV� 5LVN�DYHUVH

LQYHVWRUV SUHIHU WR LQYHVW LQ WKRVH VHFXULWLHV ZLWK WKH PRVW LQIRUPDWLRQ� ,Q OLQH ZLWK WKH (IILFLHQW 0DUNHW

+\SRWKHVLV� WKH PDUNHW LV WKHUHIRUH PRUH OLNHO\ WR FDSWXUH WKH WUXH YDOXH RI ODUJH VWRFNV� 7KH GHPDQG

IRU VPDOO VWRFNV LV ORZHU� ZKLFK PHDQV WKDW WKHUH DUH OHVV ELGV IRU WKHVH LQ WKH PDUNHW� 2QFH WKH PDUNHW

UHFRJQL]HV WKH WUXH YDOXH RI D VWRFN� WKH SULFH DGMXVWV� 6L]H DV D ULVN SUHPLXP LV WKXV UHDVRQDEOH� JLYHQ

WKH IDFW WKDW WKH LQYHVWRU QHHGV FRPSHQVDWLRQ IRU RZQLQJ DQ LOOLTXLG VWRFN�

����� 0RPHQWXP

0RPHQWXP LQ D VWRFN LV WKH WHQGHQF\ IRU WKH VWRFN SULFH WR FRQWLQXH LWV SUHYLRXV GHYHORSPHQW LQ WKH

PDUNHW� $ PRPHQWXP VWUDWHJ\ LQYROYHV SUHGLFWLQJ IXWXUH GHYHORSPHQW EDVHG RQ KLVWRULFDO LQIRUPDWLRQ�

DVVXPLQJ WKH WUHQG WR FRQWLQXH�

0RPHQWXP VWUDWHJLHV JHQHUDWH VXEVWDQWLDO UHWXUQ RQ SDSHU DQG FRQVWLWXWH DQ DSSDUHQW YLRODWLRQ RI WKH

(IILFLHQW 0DUNHW +\SRWKHVLV LQ LWV ZHDN IRUP �)DPD� ������ %HKDYLRUDO WKHRULHV H[SODLQ PRPHQWXP

DFFRUGLQJ WR LQYHVWRUV RYHU� RU XQGHUUHDFWLRQV� +RQJ DQG 6WHLQ ������ DUJXH WKDW LQIRUPDWLRQ RQ D

VWRFNV IXQGDPHQWDO YDOXH GLIIXVHV RQO\ JUDGXDOO\ LQWR WKH PDUNHW� -HJDGHVK DQG 7LWPDQ ������ ILQG WKDW

WKH $PHULFDQ VWRFNV SHUIRUPLQJ EHVW �ZRUVW� RYHU D ���� PRQWKV SHULRG WHQG WR FRQWLQXH WR SHUIRUP

EHVW �ZRUVW� RYHU WKH FRPLQJ SHULRG� 7KHVH ILQGLQJV XQGHUPLQH WKH VWUDWHJ\ RI EX\LQJ ZLQQHUV DQG

��



VHOOLQJ ORVHUV LQ WKH ILQDQFLDO PDUNHWV �ORQJ�VKRUW VWUDWHJ\��

����� /RZ YRODWLOLW\

(PSLULFDO VXSSRUW IRU WKH RXWSHUIRUPDQFH RI ORZ�YRODWLOLW\ SRUWIROLRV LV UREXVW DFURVV WLPH DQG FRXQWULHV

�&KRZ� +VX� .RX� 	 /L� ������ 6LQFH PXFK RI WKH ILQDQFLDO WKHRU\ DUJXH IRU WKH FRPSHQVDWLRQ IRU

WDNLQJ ULVN� WKH IDFW WKDW OHVV YRODWLOH KDV JLYHQ EHWWHU ULVN�DGMXVWHG UHWXUQ KDV FKDOOHQJHG 0DUNRZLW]¶V

WKHRU\ H[SODLQHG LQ FKDSWHU ������ +DXJHQ DQG +HLQV ������ VKRZ WKDW VWRFNV ZLWK ORZ YRODWLOLW\ UHWXUQV

VXEVHTXHQWO\ RXWSHUIRUP VWRFNV ZLWK KLJK YRODWLOLW\ UHWXUQV�

����� /LTXLGLW\

/LTXLGLW\ LV WKH DELOLW\ WR WUDGH ODUJH TXDQWLWLHV TXLFNO\ DW ORZ FRVW ZLWK OLWWOH SULFH LPSDFW� 7KLV LQFOXGHV

IRXU OLTXLGLW\ GLPHQVLRQV ± WUDGLQJ TXDQWLW\� WUDGLQJ VSHHG� WUDGLQJ FRVW DQG SULFH LPSDFW� 5HVHDUFKHUV

H[DPLQH WKH LPSRUWDQFH RI OLTXLGLW\ RYHU WKH SDVW GHFDGH� EXW RQO\ UHFHQWO\ RQ OLTXLGLW\ ULVN� 5HFHQW

VWXGLHV WU\ WR H[DPLQH WKH UROH OLTXLGLW\ SOD\V LQ RUGHU WR H[SODLQ DVVHW SULFHV� $FFRUGLQJ WR /XVWLJ

������� WKH DYHUDJH LQYHVWRU ZDQWV KLJKHU UHWXUQ RQ VWRFNV WR FRPSHQVDWH IRU OLTXLGLW\ ULVN EHFDXVH RI

ORZ VWRFN UHWXUQV LQ UHFHVVLRQV� 3DVWRU DQG 6WDPEDXJK ������ FRQVWUXFW WKHLU PHDVXUHV EDVHG RQ WKH

FRQFHSW RI SULFH LPSDFW WR FDSWXUH WKH SULFH UHDFWLRQ WR WUDGLQJ YROXPH�

����� 9DOXH

,Q JHQHUDO� LQYHVWLQJ LQ YDOXH VWRFNV PHDQV EX\LQJ DW D PDUNHW YDOXH ZKLFK LV ORZHU WKDQ WKH DVVRFLDWHG

IXQGDPHQWDO YDOXH RI WKH FRPSDQ\� 9DOXH LQYHVWLQJ LV WKXV FORVHO\ UHODWHG WR IXQGDPHQWDO DQDO\VLV DQG

LV EDVHG RQ WKH LGHD WKDW HYHU\ LQYHVWPHQW KDV DQ LQWULQVLF YDOXH �3HWUXVKHYD 	 -RUGDQLVNL� ������ 2QH

RI WKH PDLQ SULQFLSOHV RI YDOXH LQYHVWLQJ LV WKDW� LQ WKH VKRUW�WHUP� VWRFN SULFH DQG LQWULQVLF YDOXH RI D

FRPSDQ\ ZLOO QRW EH LQ HTXLOLEULXP EXW ZLOO EH HTXDOL]HG LQ WKH ORQJHU UXQ DQG ULVH�ORZHU WKH PDUNHW

YDOXH�

%DVX ������ DQG 5RVHQEHUJ HW DO� ������ GHPRQVWUDWH WKDW VWRFNV ZLWK ORZ SULFH�WR�HDUQLQJV �3�(��

��



UDWLR KDYH H[FHVV UHWXUQ RYHU D ORQJ WLPH SHULRG LQ WKH VWRFN PDUNHW� 6KDUSH ������ DQG /DNRQLVKRN

������ ILQG VWURQJ D UHODWLRQVKLS EHWZHHQ WKH UDWLR FDOOHG ERRN�WR�PDUNHW DQG VWRFN UHWXUQ� 0HUWRQ

������ DQG )DPD ������ VWDWH WKDW VXFK H[FHVV UHWXUQ KDSSHQV DV D FRPSHQVDWLRQ IRU ULVN� $FFRUGLQJ WR

/DNRQLVKRN HW DO� ������� WKH YDOXH SUHPLXP DULVHV EHFDXVH WKH PDUNHW XQGHUYDOXHV YDOXH VWRFNV DQG

RYHUYDOXHV JURZWK VWRFNV� 2YHU WLPH� WKHVH HUURUV DUH FRUUHFWHG� UHVXOWLQJ LQ D ORZHU H[SHFWHG UHWXUQ

IRU JURZWK VWRFNV DQG KLJKHU H[SHFWHG UHWXUQ IRU YDOXH VWRFNV�

����� (TXLW\ GXUDWLRQ

%DVX ������ ILQGV D SRVVLEOH DQRPDO\ WR WKH YDOXH SUHPLXP EHFDXVH LW GRHV QRW JLYH D FRPSHQVDWLRQ IRU

WKH VKDUHV V\VWHPDWLF ULVN H[SRVXUH DV LPSOLHG E\ WKH &$30 �6KDUSH� ����� /LQWQHU� ������ /DNRQLVKRN

HW DO� ������ ILQG OLWWOH HYLGHQFH WKDW KLJK ERRN�WR�PDUNHW DQG KLJK FDVK IORZ�WR�SULFH VWRFNV DUH ULVNLHU

ZKHQ FRQVLGHULQJ WKH RULJLQDO DSSURDFK WR V\VWHPDWLF ULVN�

5HFHQW VWXGLHV LQWURGXFH D QHZ ULVN IDFWRU OLQNLQJ D ILUP¶V HTXLW\ GXUDWLRQ DV D ULVN SUHPLXP DQG VXJJHVW

WKDW FURVV�VHFWLRQDO GLIIHUHQFHV LQ FRPSDQLHV¶ FDVK IORZ SDWWHUQ SOD\ DQ LPSRUWDQW UROH LQ H[SODLQLQJ WKH

YDOXH SUHPLXP �&DPSEHOO DQG 9RXOWHHQDKR� ����� /HWWHDX DQG :DFKWHU� ������ &RPSDQLHV WKDW SD\

RXW D ODUJH IUDFWLRQ RI WKHLU FDVK IORZV LQ WKH QHDU IXWXUH QRW RQO\ WHQG WR H[KLELW KLJK ERRN�WR�PDUNHW

UDWLRV� EXW WKH\ DUH DOVR PRUH H[SRVHG WR DJJUHJDWH FDVK IORZ VKRFNV� 7KXV� WKH YDOXH SUHPLXP LV

UDWKHU D FDVK IORZ ULVN SUHPLXP� ,Q WKH IROORZLQJ VHFWLRQ ZH ZLOO DGGUHVV WKH WKHRUHWLFDO FRQVLGHUDWLRQ

RI HTXLW\ GXUDWLRQ�

(TXLW\ GXUDWLRQ FORVHO\ IROORZ WKH WKHRU\ RI ERQG GXUDWLRQ �0DFDXOD\� ����� DQG LV HVWLPDWHG DV D VKDUHV

SULFH VHQVLWLYLW\ WR FKDQJHV LQ WKH GLVFRXQW UDWH� 'XUDWLRQ LQ HTXLW\ LV WKH OHQJWK RI WLPH UHTXLUHG IRU FDVK

IORZV IURP DQ DVVHW WR IXOO\ UHSD\ WKH LQLWLDO LQYHVWPHQW� ,W LV PRUH IRUPDOO\ GHVFULEHG DV D PHDVXUH

RI DQ DVVHWV WLPH KRUL]RQ EDVHG RQ WKH SUHVHQW YDOXH�ZHLJKWHG DYHUDJH WLPH WR UHFHLSW RI LQFRPH RU

SULQFLSDO �/HLERZLW]� 6RUHQVHQ� $UQRWW� 	 +DQVRQ� ������ (TXLW\ GXUDWLRQ FDQ EH GHPRQVWUDWHG E\ WKH

IROORZLQJ HODVWLFLW\ �0RKUVFKODGW 	 1ROWH� ������

��
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7KH OHIW VLGH RI WKH HTXDWLRQ UHIOHFWV WKH GLIIHUHQFH EHWZHHQ VWRFN UHWXUQ DQG H[SHFWHG VWRFN UHWXUQ�

7KH GLIIHUHQFH DSSHDUV EHFDXVH RI PDUNHW�ZLGH �0&)� DQG ILUP�VSHFLILF �)&)� FKDQJHV LQ FDVK IORZ

H[SHFWDWLRQV� βk
MCF PHDVXUHV WKH FDVK IORZ GHSHQGHQFH RI ILUP k RQ WKH0&)�IDFWRU� ,QFUHDVLQJ0&)

GLVFRXQW UDWHV KDYH D QHJDWLYH HIIHFW RQ WKH SULFH� 7KH H[WHQW RI WKLV HIIHFW LQFUHDVHV WKH VWRFNV HTXLW\

GXUDWLRQ�

&KDQJHV LQ GLVFRXQW UDWHV FDQ EH FRQQHFWHG WR FKDQJHV LQ WKH LQYHVWPHQW RSSRUWXQLWLHV� )RU ILUPV�

LPSURYHG LQYHVWPHQW RSSRUWXQLWLHV ULVH WKH GHPDQG IRU FDSLWDO� ZKLFK LQ WXUQ ULVHV WKH FDSLWDO FRVWV DQG

GLVFRXQW UDWHV� )RU WKH LQYHVWRU� LPSURYHG LQYHVWPHQW RSSRUWXQLWLHV UHVXOW LQ KLJKHU RSSRUWXQLW\ FRVWV�

ZKLFK LV FRPSHQVDWHG ZLWK KLJKHU H[SHFWHG UHWXUQV� 7KXV� ORZ H[SHFWHG UHWXUQV UHVXOWV LQ D ZHDNHU

LQYHVWPHQW RSSRUWXQLW\ VHW� ,Q OLQH ZLWK 0HUWRQ¶V ������ ,&$30 IUDPHZRUN� LQYHVWRUV FKDUJH D ULVN

SUHPLXP RQ VWRFNV WKDW DUH SRVLWLYHO\ FRUUHODWHG ZLWK LQYHVWPHQW RSSRUWXQLWLHV� +HQFH� VWRFNV ZLWK D

VWURQJ SRVLWLYH FRUUHODWLRQ RQ ∆dk
t

dk
t

VKRXOG KDYH D KLJKHU H[SHFWHG UHWXUQ� ,Q DFFRUGDQFH ZLWK (TXDWLRQ

���� VWRFNV ZLWK KLJK HTXLW\ GXUDWLRQ VKRXOG KDYH D ORZHU H[SHFWHG UHWXUQ EHFDXVH WKH\ KHGJH DJDLQVW

QHJDWLYH LQYHVWPHQW RSSRUWXQLWLHV�

0RUH VWXGLHV SRLQW RXW WKDW ORZ�GXUDWLRQ VWRFNV RQ DYHUDJH \LHOG KLJKHU UHWXUQV WKDQ KLJK�GXUDWLRQ

��



VWRFNV �:HEHU� ����� 0RKUVFKODGW 	 1ROWH� ������ $W WKH VDPH WLPH� ORZ�GXUDWLRQ ILUPV JHQHUDWH

PDLQO\ VKRUW�UXQ FDVK�IORZV DQG WKXV IDFH D ODUJHU UHLQYHVWPHQW ULVN PDNLQJ WKHVH PRUH SRVLWLYHO\

GHSHQGHQW RQ WKH LQYHVWPHQW RSSRUWXQLW\ VHW� 7KLV SRVLWLYH ORDGLQJ RQ WKH LQYHVWPHQW HQYLURQPHQW

LPSOLHV FRPSDUDEO\ KLJKHU H[SHFWHG UHWXUQ�

7KH WKHRUHWLFDO FRQVLGHUDWLRQ LQ WKLV SDSHU FRQVLGHUV WKH WLPLQJ RI IXWXUH FDVK IORZV WR HVWLPDWH WKH

0DFDXOD\ HTXLW\ GXUDWLRQ� 7UDQVIRUPLQJ (TXDWLRQ ���� ZLWK UHVSHFW WR GLVFRXQW UDWH JLYHV�

∂P k
t

∂dk
t

=
∞∑
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Et(CF k
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7KH ILUVW VXP RI (TXDWLRQ ������ UHIOHFWV WKH WLPLQJ RI WKH IROORZLQJ FDVK IORZ� 7KH VHFRQG VXP UHIOHFWV

WKH VHQVLWLYLW\ RI FDVK IORZV ZLWK UHVSHFW WR GLVFRXQW UDWH FKDQJHV� ,QFOXGLQJ ERWK HVWLPDWHV PDNH LW

SRVVLEOH WR LQWHUSUHW WKH PRGHO DFFRUGLQJ WR ,&$30� ZKLFK LV H[SODLQHG HDUOLHU LQ WKH FKDSWHU� 'HFKRZ

HW DO� ������ DQG :HEHU ������ GR QRW FRQVLGHU FDVK IORZ VHQVLWLYLW\ WR GLVFRXQW UDWH FKDQJHV� ZKLFK

PD\ DYRLG VRPH NH\ H[SODQDWRU\ YDULDEOHV�

0RKUVFKODGW DQG 1ROWH ������ LQWURGXFH D QHZ EDODQFH VKHHW�EDVHG PHWKRGRORJ\ IRU PHDVXULQJ HTXLW\

GXUDWLRQ� ZKLFK LQWHQGV WR H[SODLQ D ILUP¶V H[SRVXUH WR FKDQJHV LQ GLVFRXQW UDWHV DQG PDFURHFRQRPLF

VWDWH YDULDEOHV� 7KHLU ILQGLQJV VXJJHVW WKDW ORZ�GXUDWLRQ ILUPV IDFH VWURQJHU UHLQYHVWPHQW ULVN� ZKLOH

KLJK�GXUDWLRQ ILUPV H[SHULHQFH LQFUHDVLQJ SUHVHQW YDOXH DV GLVFRXQW UDWHV GHFUHDVH IURP D ZRUVH LQ�

YHVWPHQW HQYLURQPHQW� 7KH PHWKRGRORJ\ FRQVLGHU WKH GXUDWLRQ RI DVVHWV DQG OLDELOLWLHV DW WLPH W� 7KH

WKH LQWHUVHFWLRQ EHWZHHQ GXUDWLRQ RI DVVHWV DQG ODELOLWLHV FDQ EH H[SODLQHG E\ �6NLQQHU� ������ ZKHQ D

ILUP¶V GXUDWLRQ RQ DVVHWV EHFRPH ODUJHU UHODWLYH WR GXUDWLRQ RQ OLDELOLWLHV� DVVHWV ORVH PRUH YDOXH WKDQ

OLDELOLWLHV ZKHQ LQWHUHVW UDWHV ULVH� 7KLV UHVXOWV LQ D UHGXFHG YDOXH RI WKH ILUP¶V HTXLW\� ,I WKH LQWHUHVW

��



UDWHV IDOO� WKH YDOXH RI ILUP HTXLW\ ULVHV DV DVVHWV JDLQ PRUH YDOXH WKDQ OLDELOLWLHV� 2Q WKH FRQWUDU\� DV

D ILUP¶V GXUDWLRQ RQ DVVHWV EHFRPH VPDOOHU UHODWLYH WR GXUDWLRQ RQ OLDELOLWLHV DQG LQWHUHVW UDWHV ULVH� OLD�

ELOLWLHV ORVH PRUH YDOXH WKDQ DVVHWV� 7KLV ZLOO LQ WXUQ LQFUHDVH WKH YDOXH RI WKH ILUP¶V HTXLW\� ,I LQWHUHVW

UDWHV GHFOLQH� OLDELOLWLHV JDLQ PRUH YDOXH WKDQ DVVHWV DQG GHFUHDVHV WKH YDOXH RI WKH ILUP¶V HTXLW\�

0HDVXUHV RI GXUDWLRQ EDVHG RQ IRUHFDVWHG IXWXUH FDVK IORZ FDQQRW EH XVHG DV KHGJHV DJDLQVW FKDQJHV

LQ WKH LQYHVWPHQW HQYLURQPHQW� 7LPLQJ RI IXWXUH FDVK IORZV RYHUVWDWHV WKH WUXH GXUDWLRQ YDOXH LQ ILUPV

ZLWK KLJK GXUDWLRQ RQ FDVK IORZV EHFDXVH WKH\ DUH FRQVLGHUHG PRUH GHSHQGHQW RQ FKDQJHV LQ WKH LQYHVW�

PHQW RSSRUWXQLW\� 0RKVFKODGW DQG 1ROWH ������ WKHUHIRUH FRQVLGHU WKH GXUDWLRQ RI D ILUP¶V DVVHWV DQG

OLDELOLWLHV DW WLPH t� ZKLFK LQ WXUQ UHIOHFWV WKH GHSHQGHQF\ RQ WKH LQYHVWPHQW HQYLURQPHQW VHW�

6RPH FKDOOHQJHV DUH DGGUHVVHG UHJDUGLQJ WKH XVH RI GXUDWLRQ DV D PHDVXUH IRU HTXLW\� &KDQJHV LQ

PDFURHFRQRPLF IXQGDPHQWDOV VXFK DV LQWHUHVW UDWHV PD\ KDYH D OLWWOH LPSDFW RQ HTXLW\ SULFHV FRPSDUHG

ZLWK RWKHU IDFWRUV� &RUQHOO ������ DUJXHV WKDW HTXLW\ GLVFRXQW UDWHV LQFOXGHG XQREVHUYDEOH H[SHFWHG

LQIODWLRQ� UHDO UDWHV DQG ULVN SUHPLXPV WKDW FDQ DIIHFW HTXLW\ JURZWK UDWHV GLIIHUHQWO\� 2WKHU FKDOOHQJHV

DUH WKDW HTXLWLHV KDYH LQFOXGH YDULDEOH FDVK IORZV� QR PDWXULW\ GDWH� HPEHGGHG RSWLRQV� DQG GLVFRXQW

UDWHV WKDW DUH GLIILFXOW WR PRGHO �%URXJKWRQ 	 /RER� ������

��� 3HUIRUPDQFH PHDVXUHV

����� -HQVHQ¶V DOSKD

-HQVHQ¶V $OSKD� IURP 0LFKDHO -� -HQVHQ ������� LV D ULVN�DGMXVWHG SRUWIROLR SHUIRUPDQFH WKDW HVWLPDWHV

KRZ PXFK D PDQDJHU¶V IRUHFDVWLQJ DELOLW\ FRQWULEXWHV WR WKH IXQGV UHWXUQ� 7KH PHDVXUH LV EDVHG RQ

WKH &DSLWDO $VVHW 3ULFLQJ 0RGHO� ZKHUH WKH DOSKD UHIOHFWV WKH DEQRUPDO UHWXUQ UHODWLYH WR &$30� 7KH

PRGHO LV LOOXVWUDWHG DV IROORZLQJ�

ri,t − rf = αi + βi(rm,t − rf,t)εi,t ������

:KHUH ri,t −rf,t LV WKH DEQRUPDO SRUWIROLR UHWXUQ UHODWLYH WR WKH WKHRUHWLFDO H[SHFWHG UHWXUQ �&$30�� βi

��



LV WKH SRUWIROLR EHWD� rm,t LV WKH PDUNHW UHWXUQ� DQG rf,t LV WKH ULVN�IUHH UDWH� 'HYLDWLRQV LQ WKH H[SHFWHG

UHWXUQ IURP &$30 LV FRQVLGHUHG DEQRUPDO� UHIOHFWHG E\ WKH DOSKD V\PERO �-HQVHQ������� 7KH PHDVXUH

LV WKHUHIRUH FRPPRQO\ XVHG ZKHQ PHDVXULQJ WKH WUXH SHUIRUPDQFH RI D SRUWIROLR�

����� 7UH\QRU UDWLR

7KH 7UH\QRU UDWLR LV D ULVN�DGMXVWHG LQGLFDWRU WKDW FRPELQHV UHWXUQ DQG ULVN LQ RQH VLQJOH YDOXH� 7KH

PRGHO LV QDPHG DIWHU -DFN /� 7UH\QRU ������� 7KH UDWLR JLYHV WKH H[FHVV UHWXUQ SHU XQLW RI V\VWHPDWLF

ULVN �EHWD��

Tp = rp − rf

βp
������

:KHUH rp LV WKH UHWXUQ RQ SRUWIROLR� rf LV WKH ULVN�IUHH UDWH DQG βp LV WKH SRUWIROLR EHWD� ([FHVV UHWXUQ

LV WKH GLIIHUHQFH EHWZHHQ SRUWIROLR UHWXUQ DQG WKH ULVN�IUHH UHWXUQ� ,W LV XVHIXO WR HYDOXDWH WKH TXDOLW\

UDWKHU WKDQ WKH TXDQWLW\ RI WKH UHWXUQV RI D IXQG� DQG LWV RIWHQ XVHG DV D PHDVXUH RI SHUIRUPDQFH UHODWLYH

WR RWKHU SRUWIROLRV�

����� 6KDUSH UDWLR

7KH 6KDUSH UDWLR FRPSDUH WKH SRUWIROLR UHWXUQ LQ H[FHVV RI D ULVN�IUHH UDWH ZLWK WKH YRODWLOLW\ RI WKH

SRUWIROLR UHWXUQ� 6KDUSH ������ GHPRQVWUDWHV D SHUIRUPDQFH PHDVXUH RQ KRZ ZHOO D SRUWIROLR UHWXUQ

FRPSHQVDWHV WKH ULVN� 7KH UDWLR JLYHV H[FHVV SRUWIROLR UHWXUQ SHU XQLW RI WRWDO ULVN �VWDQGDUG GHYLDWLRQ��

JLYHQ WKH IROORZLQJ IRUPXOD�

Sp = rp − rf

σp
������

:KHUH Sp LV WKH 6KDUSH UDWLR RI WKH SRUWIROLR� rp LV WKH SRUWIROLR UHWXUQ� rf LV WKH ULVN�IUHH UDWH DQG σp

LV WKH VWDQGDUG GHYLDWLRQ RI WKH SRUWIROLR� 6LPLODU WR WKH 7UH\QRU UDWLR� WKH 6KDUSH UDWLR LV EDVHG RQ

��



KLVWRULFDO GDWD�

����� ,QIRUPDWLRQ UDWLR

7KH ,QIRUPDWLRQ UDWLR PHDVXUHV WKH DELOLW\ WR JLYH UHWXUQ DERYH WKH EHQFKPDUN SRUWIROLR� XVXDOO\ DQ

LQGH[� ,W FRPSDUHV WKH DFWLYH UHWXUQ IURP D SRUWIROLR UHODWLYH WR D JLYHQ EHQFKPDUN SRUWIROLR ZLWK

WKH YRODWLOLW\ RI WKH DFWLYH UHWXUQ� FDOOHG DFWLYH ULVN� 7KH UDWLR WKHUHIRUH NHHSV WUDFN RI KRZ JRRG WKH

SRUWIROLR SHUIRUPV UHODWLYH WR WKH UHWXUQ DQG ULVN� 7KH LQIRUPDWLRQ UDWLR LV JLYHQ E\�

IR = rp − rm

σp−m
→ αp

σp−m
������

:KHUH rp − rm LV WKH GLIIHUHQFH EHWZHHQ SRUWIROLR UHWXUQ DQG LQGH[ UHWXUQ �H[FHVV UHWXUQ� DQG σp−m

LV WKH VWDQGDUG GHYLDWLRQ RI H[FHVV UHWXUQ� ,W FDQ HLWKHU EH D PHDVXUH RI KLVWRULFDO RU D UHDOL]HG DFWLYH

UHWXUQ DQG ULVN� ,Q PRUH IRUPDO GLVWLQFWLRQ EHWZHHQ DFWLYH SRUWIROLR UHWXUQ DQG DOSKD� DFWLYH ULVN KDV D

PRUH H[DFW EHWD�DGMXVWHG FRXQWHUSDUW� ZKLFK *ULQROG DQG .DKQ ������ FDOO UHVLGXDO ULVN�

6KDUSH UDWLR� 7UH\QRU UDWLR DQG ,QIRUPDWLRQ UDWLR DUH XVXDOO\ PHDVXUHG DQQXDOO\�

��� 7LPH VHULHV DQDO\VLV

7LPH VHULHV DQDO\VLV FDQ DQVZHU TXDQWLWDWLYH TXHVWLRQV ZKHUH FURVV�VHFWLRQDO GDWD LV LQDGHTXDWH �6WRFN

	 :DWVRQ� ������ $Q H[DPSOH LV KRZ D FKDQJH LQ D YDULDEOH ; KDV D FDXVDO HIIHFW RQ YDULDEOH <

RYHU WLPH� L�H� WKH G\QDPLF FDXVDO HIIHFW RQ < EDVHG RQ FKDQJHV LQ ;� 8VLQJ WLPH VHULHV GDWD� RQH FDQ

DOVR PDNH IRUHFDVWV RI WKH IXWXUH YDOXH RI D JLYHQ YDULDEOH� 6LPSOH UHJUHVVLRQ PRGHOV FDQ EH XVHG IRU

IRUHFDVWLQJ� EXW GR QRW QHFHVVDULO\ QHHG WR KDYH D FDXVDO LQWHUSUHWDWLRQ� ,I \RX VHH VRPHRQH FDUU\LQJ

DQ XPEUHOOD� \RX PLJKW IRUHFDVW UDLQ� HYHQ WKRXJK FDUU\LQJ DQ XPEUHOOD GRHV QRW FDXVH UDLQ �6WRFN 	

:DWVRQ� ������

7KH DVVXPSWLRQ WKDW WKH IXWXUH FKDUDFWHULVWLFV �L�H� WKH YDULDQFH� RI WKH GDWD ZLOO EH OLNH WKH SDVW LV DQ

LPSRUWDQW FRQVLGHUDWLRQ LQ WLPH VHULHV DQDO\VLV� 7KLV FRQFHUQ LV FDOOHG VWDWLRQDULW\� (FRQRPLF WLPH

��



VHULHV RIWHQ FRQVLGHU QRQ�VWDWLRQDU\ GDWD� PHDQLQJ WKDW WKH FKDUDFWHULVWLFV RI WKH GHYHORSPHQW LQ WKH

WLPH VHULHV FKDQJH RYHU WLPH� 2QH UHDVRQ IRU ZK\ QRQ�VWDWLRQDULW\ RFFXU LV HFRQRPLF WUHQGV� *HQHUDOO\�

RQH SUHIHUV VWDWLRQDU\ GDWD GXH WR LWV VWDELOLW\� PDNLQJ LW HDVLHU WR ZRUN ZLWK�

����� )DPD�0DF%HWK WZR�VWHS UHJUHVVLRQ

)DPD DQG 0DF%HWK ������ LQWURGXFH WKH )DPD�0DF%HWK PRGHO LQ WKH SDSHU 5LVN� 5HWXUQ� DQG (TXL�

OLEULXP� (PSLULFDO 7HVWV� 7KH PRGHO LV D ZD\ RI WHVWLQJ KRZ SRUWIROLR RU DVVHW UHWXUQV DUH LPSDFWHG

E\ YDULRXV ULVN IDFWRUV� VXFK DV WKH ZHOO�NQRZQ IDFWRUV LQ WKH )DPD�)UHQFK WKUHH�IDFWRU PRGHO� 7KH

PRGHO DLPV WR LGHQWLI\ ZKHWKHU� DQG KRZ PXFK� ZH DUH H[SRVHG WR D SUHPLXP WR WKH FKRVHQ IDFWRUV�

,Q WKH ILUVW VWHS RI WKH SURFHVV� IDFWRU H[SRVXUH β WR WKH ULVN IDFWRUV Fj,t DUH GHWHUPLQHG E\ UHJUHVVLQJ

HDFK DVVHW RU SRUWIROLR DJDLQVW m ULVN IDFWRUV n WLPHV�

R1,t = α1 + β1,F 1F1,t + β1,F 2F2,t + · · · + β1,F mFm,t + ε1,t

R2,t = α2 + β2,F 1F1,t + β2,F 2F2,t + · · · + β2,F mFm,t + ε2,t

���

Rn,t = αn + βn,F 1Fn,t + βn,F nFn,t + · · · + βn,F mFm,t + εn,t

������

:KHUH Ri,t LV WKH UHWXUQ RI DVVHW RU SRUWIROLR i DW WLPH t� n LV WKH WRWDO DPRXQW RI DVVHWV RU SRUWIROLRV�

7KH βV GHVFULEH KRZ WKH UHWXUQV DUH H[SRVHG WR j RI m WRWDO IDFWRUV Fj,t DW WLPH t�

7R GHWHUPLQH WKH ULVN SUHPLXP IRU HDFK IDFWRU� ZH SHUIRUP D FURVV�VHFWLRQDO UHJUHVVLRQ RQ DOO UHWXUQV

IRU D IL[HG SHULRG RI WLPH T DJDLQVW WKH EHWDV WKDW ZHUH HVWLPDWHG WR WKH ULVN IDFWRUV�

Ri,1 = γ1,0 + γ1,1β̂i,F 1 + γ1,2β̂i,F 2 + · · · + γ1,mβ̂i,F m + εi,1

Ri,2 = γ2,0 + γ2,1β̂i,F 1 + γ2,2β̂i,F 2 + · · · + γ2,mβ̂i,F m + εi,2

���

Ri,T = γT,0 + γn,1β̂i,F 1 + γn,2β̂i,F 2 + · · · + γn,mβ̂i,F m + εi,n

������

��



:KHUHRi,T DUH WKH VDPH UHWXUQV DV SUHYLRXVO\� γ DUH UHJUHVVLRQ FRHIILFLHQWV� ZKLFK DUH XVHG WR FRPSXWH

WKH ULVN SUHPLXP IRU HDFK IDFWRU�

7KH ILQDO HVWLPDWH RI WKH H[SRVXUH WR IDFWRU ULVN SUHPLXP LV VLPSO\ WKH DYHUDJH RI WKH LQGLYLGXDO IDFWRU

ULVN SUHPLD WKDW ZHUH MXVW FRPSXWHG� 6LPLODUO\� WKH HVWLPDWHG HUURU LV WKH DYHUDJH RI WKH HUURUV LQ WKH

LQGLYLGXDO WLPH SHULRGV�

λ̂ = 1
T

∑

t=1
T λ̂t ε̂i = 1

T

T∑

t=1
ε̂i,t ������

����� $XWRUHJUHVVLYH PRGHOV

$XWRUHJUHVVLYH PRGHOV DUH UHJUHVVLRQ PRGHOV WKDW UHODWHV D WLPH VHULHV YDULDEOH� Yt� WR LWV SDVW YDOXHV�

Yt−p �6WRFN 	 :DWVRQ� ������ :H FDOO WKH YDOXH RI Y LQ SUHYLRXV SHULRGV IRU ODJV� 7KH ILUVW ODJ RI D

WLPH VHULHV Yt LV Yt−1� DQG LWV pth ODJ LV Yt−p� 7KHUH DUH GLIIHUHQW RUGHUV RI DXWRUHJUHVVLRQ� GHSHQGLQJ

RQ KRZ PDQ\ ODJV DUH XVHG LQ WKH UHJUHVVLRQ� )LUVW�RUGHU DXWRUHJUHVVLRQ� DEEUHYLDWHG DV $5���� LV D

UHJUHVVLRQ RI D WLPH VHULHV RQWR LWV RZQ ODJ� Yt−1� ZLWK RQO\ RQH ODJ EHLQJ XVHG� 8VLQJ $5���� ZH FDQ

PDNH D OLQHDU PRGHO RI Yt ZLWK WKH IROORZLQJ IRUPXOD �������

Yt = β0 + β1Yt−1 + ut ������

:KHUH WKH β¶V DUH SDUDPHWHUV� DQG ut LV DQ HUURU WHUP�

:KLOH $5��� RQO\ WDNHV WKH ILUVW ODJ LQWR FRQVLGHUDWLRQ� ZH PD\ ILQG LW XVHIXO WR EDVH RXU DQDO\VLV RQ

LQIRUPDWLRQ IURP WKH PRUH GLVWDQW SDVW� 2QH ZD\ WR LQFOXGH WKLV LQIRUPDWLRQ LV WR XVH DGGLWLRQDO ODJV LQ

WKH DXWRUHJUHVVLRQ� ZKLFK JLYHV XV WKH pth�RUGHU DXWRUHJUHVVLYH PRGHO� 7KH QXPEHU RI ODJV� p� LQFOXGHG

LQ DQ $5�p� PRGHO LV FDOOHG WKH RUGHU RI WKH DXWRUHJUHVVLRQ� H�J� $5��� ZRXOG KDYH WZR ODJV �6WRFN 	

:DWVRQ� ������ 6LPLODU WR WKH $5��� PRGHO� ZH FDQ PDNH D OLQHDU HVWLPDWH RI Yt ZLWK $5�p��

Yt = β0 + β1Yt−1 + β2Yt−2 + · · · + βpYt−p + ut ������

��



����� $XWRUHJUHVVLYH�PRYLQJ DYHUDJH PRGHOV �$50$�

7KH DXWRUHJUHVVLYH �$5� PRGHOV FDQ EH H[WHQGHG ZLWK D PRYLQJ DYHUDJH �0$� SDUW� ZKLFK DWWHPSWV

WR FDSWXUH VKRFN HIIHFWV �L�H� XQH[SHFWHG HYHQWV� REVHUYHG LQ WKH HUURU WHUPV� 7KLV LV GRQH E\ PRGHOLQJ

WKH HUURU WHUP Xt DV VHULDOO\ FRUUHODWHG� VSHFLILFDOO\ DV EHLQJ D GLVWULEXWHG ODJ RI DQRWKHU XQREVHUYHG

HUURU WHUP �6WRFN 	 :DWVRQ� ������ :KLOH WKH $5�PRGHO PDNHV SUHGLFWLRQV EDVHG RQ SUHYLRXV YDOXHV

RI Y � WKH 0$�PRGHO PDNHV SUHGLFWLRQV EDVHG RQ SUHYLRXV HUURUV DQG WKH PHDQ� 7KH FRPELQDWLRQ RI

WKH WZR PRGHOV \LHOGV WKH DXWRUHJUHVVLYH�PRYLQJ DYHUDJH �$50$� PRGHO� :KHUH p LV WKH RUGHU RI WKH

$5�SDUW DQG q LV WKH RUGHU RI WKH 0$�SDUW� WKH $50$�p, q� PRGHO FDQ EH ZULWWHQ DV�

Yt = β0 + β1Yt−1 + · · · + βpYt−p + ut + θ1ut−1 · · · + θqut−q ������

+HUH� WKH βV DUH DXWRUHJUHVVLYH SDUDPHWHUV� DQG WKH θV DUH WKH PRYLQJ DYHUDJH SDUDPHWHUV�

$50$PRGHOV KDV UHFHLYHG FULWLFLVP IRU EHLQJ XQVWDEOH DQG GLIILFXOW WR HVWLPDWH� 'XH WR LWV VHQVLWLYLW\�

VOLJKW FKDQJHV LQ SDUDPHWHU YDOXHV RU GDWD VDPSOH VL]H PD\ KDYH D JUHDW HIIHFW RQ WKH ILQDO HVWLPDWHV�

����� $XWRUHJUHVVLYH LQWHJUDWHG PRYLQJ DYHUDJH PRGHOV �$5,0$�

7KH DXWRUHJUHVVLYH LQWHJUDWHG PRYLQJ DYHUDJH �$5,0$� PRGHO LV DQ H[SDQVLRQ RI WKH $50$ PRGHO

DQG LV LQIOXHQFHG E\ *HRUJH %R[ DQG *ZLO\P -HQNLQV LQ WKHLU ���� ERRN 7LPH 6HULHV $QDO\VLV� )RUH�

FDVWLQJ DQG &RQWURO� :LWK WKH SXUSRVH RI FRUUHFWLQJ WKH GDWD VHW IRU VWDWLRQDULW\� WKH $50$ PRGHO

LV H[SDQGHG E\ LQFOXGLQJ D GLIIHUHQFLQJ FRPSRQHQW� 7KH H[SDQGHG PRGHO LV SUHVHQWHG LQ WKH IRUP RI

$5,0$ �p, d, q�� ZKHUH WKH G UHSUHVHQWV WKH QXPEHU RI GLIIHUHQFLQJ WUDQVIRUPDWLRQV QHHGHG WR UHDFK

VWDWLRQDULW\� 'LIIHUHQFLQJ LV D PHWKRG RI UHPRYLQJ SDWWHUQV LQ D GDWDVHW E\ ORRNLQJ DW GLIIHUHQFHV EH�

WZHHQ YDOXHV� 7KH FRQFHSW FDQ EH DGDSWHG XVLQJ ODJ� ZKLFK ILQG KRZ IDU DSDUW WZR YDOXHV DUH�

6LQFH WKH RQO\ GLIIHUHQFH EHWZHHQ $50$ DQG $5,0$ LV WKH GLIIHUHQFLQJ FRPSRQHQW� WKH WZR PRGHOV

ZLOO EH HTXDO IRU D VWDWLRQDU\ WLPH VHULHV�

��



����� 9HFWRU DXWRUHJUHVVLYH PRGHOV

3RSXODUL]HG E\ 6LPV ������� WKH XVH RI YHFWRU DXWRUHJUHVVLRQV KDV EHFRPH LPSRUWDQW WRROV IRU HFRQRPLF

PRGHOLQJ DQG IRUHFDVWLQJ� $ YHFWRU DXWRUHJUHVVLRQ �9$5� LV D VHW RI k WLPH VHULHV UHJUHVVLRQV� LQ ZKLFK

WKH UHJUHVVRUV DUH ODJJHG YDOXHV RI DOO k VHULHV �6WRFN 	:DWVRQ� ������ 5DWKHU WKDQ KDYLQJ D XQLYDULDWH

DXWRUHJUHVVLRQ� LW LV H[WHQGHG WR D OLVW� RU YHFWRU� RI WLPH VHULHV YDULDEOHV� 6LPV ������ DUJXHV WKDW DOO

H[SODQDWRU\ YDULDEOHV FDQ KDYH DQ LPSDFW RQ WKH LQGHSHQGHQW YDULDEOHV LQ D V\VWHP� ,I ZH FRQVLGHU D

FDVH RI VXSSO\ DQG GHPDQG� WKHQ UDWKHU WKDQ RQO\ WDNLQJ WKH GHPDQG RI DQ LWHP LQWR FRQVLGHUDWLRQ RI

SULFLQJ� WKH VXSSO\ VKRXOG DOVR EH LQFOXGHG� ,I WKHUH LV DQ H[SHFWDWLRQ RI OLPLWHG VXSSO\ LQ WKH IXWXUH�

WKHQ WKH GHPDQG VKRXOG LQFUHDVH DV SHRSOH ZLOO ZDQW WR SUHSDUH IRU DQ LQFUHDVH LQ SULFH GXH WR OLPLWHG

VXSSO\� 7KLV PHWKRG RI IRUHFDVWLQJ PXOWLSOH YDULDEOHV LQ RQH PRGHO LV XVHIXO EHFDXVH LW FDQ PDNH WKH

IRUHFDVWV PXWXDOO\ FRQVLVWHQW�

:H JHW D V\VWHP RI HTXDWLRQV FDOOHG 9$5�p� ZKHQ WKH QXPEHU RI ODJV LQ HDFK HTXDWLRQ LV WKH VDPH DQG

HTXDO WR p� ,I ZH FRQVLGHU D FDVH RI WZR YDULDEOHV� Yt DQG Xt� WKH 9$5�p� FRQVLVWV RI WKH HTXDWLRQV�

Yt = β10 + β11Yt−1 + · · · + β1pYt−p + γ11Xt−1 + · · · + γ1pXt−p + uut

Xt = β20 + β21Yt−1 + · · · + β2pYt−p + γ21Xt−1 + · · · + γ2pXt−p + u2t ������

:KHUH WKH βV DQG γV DUH XQNQRZQ FRHIILFLHQWV� DQG u1t DQG u2t DUH WKH HUURU WHUPV� 9$5 DVVXPHV

WKDW WKH FRQGLWLRQDO H[SHFWDWLRQ RI u1t DQG u2t DUH ]HUR� JLYHQ WKH SDVW YDOXHV RI Y DQG X >WKDW LV�

E(ut | Yt−1, Yt−2, ..., X1t−1, X1t−2, ..., Xkt−1, Xkt−2, ...) = 0@� 7KH UDQGRP YDULDEOHV Y DQG X KDYH

D VWDWLRQDU\ GLVWULEXWLRQ� DQG �Yt, X1t, ..., Xkt� DQG �Yt−j, X1t−j, ..., Xkt−j � EHFRPH LQGHSHQGHQW DV

j WLPH EHWZHHQ REVHUYDWLRQV JHWV ODUJH� $GGLWLRQDOO\� LW LV DVVXPHG WKDW ODUJH RXWOLHUV DUH XQOLNHO\

EHFDXVH X1t WKURXJK Xkt DQG Yi KDYH QRQ]HUR� ILQLWH IRXUWK PRPHQWV� /DVWO\� LW LV DVVXPHG WR EH QR

SHUIHFW PXOWLFROOLQHDULW\ �6WRFN 	 :DWVRQ� ������ 7KH FRHIILFLHQWV RI HDFK HTXDWLRQ LQ WKH 9$5 FDQ

EH HVWLPDWHG XVLQJ RUGLQDU\ OHDVW VTXDUHV�

����� ,QWHUVHFWLRQ EHWZHHQ ,&$30� 9$5 DQG )DPD�0DF%HWK

��



3HWNRYD ������ ILQGV WKDW WKH IDFWRUV 60% DQG +0/ DUH FRUUHODWHG ZLWK LQQRYDWLRQV DQG YDULDEOHV WKDW

GULYHV WKH LQYHVWRU LQYHVWPHQW RSSRUWXQLW\ VHW� 6KH FRQVLGHUV WKH )DPD�)UHQFK WKUHH�IDFWRU PRGHO DV

DQ ,&$30 HTXLOLEULXP PRGHO ZKHUH +0/ UHSUHVHQWV GXUDWLRQ ULVN DQG 60% UHSUHVHQWV GLVWUHVV ULVN�

7KH HPSLULFDO DQDO\VLV RI 3HWNRYD UHOLHV RQ 0HUWRQ¶V ������ ,&$30� ,QQRYDWLRQV LQ 7(50 VSUHDG�

GLYLGHQG \LHOG� GHIDXOW� ULVN IUHH UDWH� DV ZHOO DV +0/ DQG 60% DUH DVVXPHG WR IROORZ DQ ILUVW�RUGHU

DXWRUHJUHVVLYH $5��� SURFHVV� )DPD DQG )UHQFK ������ ILQG WKDW SRVLWLYH VKRFNV WR WKH WHUP VSUHDG

VLJQDOV EDG LQQRYDWLRQV WR WKH EXVLQHVV F\FOH� ZKLFK LPSOLHV WKDW YDOXH VWRFNV DUH ULVNLHU WKDQ JURZWK

VWRFNV LQ EDG WLPHV� 7KLV PHDQV WKDW YDOXH VWRFNV H[SHULHQFH KLJKHU H[SHFWHG UHWXUQV LQ WLPHV RI ULVLQJ

WHUP VSUHDGV ZKLFK FDXVHV +0/ VWUDWHJLHV WR ORVH PRQH\ LQ UHFHVVLRQV� ZKHQ LQYHVWRUV PDUJLQDO XWLOLW\

LV KLJK�

7KH VWXG\ E\ 3HWNRYD ������ FDQ WKXV EH XVHG DV DQ H[DPSOH IRU XQGHUVWDQGLQJ WKH )DPD�0DF%HWK

PHWKRG IRU HVWLPDWLQJ WKH PDUNHW SULFHV RI ULVN� IROORZLQJ WKH VDPH PHWKRGRORJ\ DV LQ FKDSWHU ������

7KH ,&$30 VXJJHVWV WKDW WKH LQQRYDWLRQV PHQWLRQHG DERYH DUH ULVN IDFWRUV ZKLFK LQ DGGLWLRQ WR WKH

PDUNHW ULVN SUHPLXPV DIIHFW ILUPV UHWXUQ RQ HTXLW\� $ W�VWDWLVWLF ZLOO WHOO LI WKHVH IDFWRUV DUH VWDWLVWLFDOO\

GLIIHUHQW IURP ]HUR�

:KLOH )DPD DQG 0DF%HWK ������ VXJJHVW FRPSDULQJ WKH UHVXOWV WR EHWDV GHWHUPLQHG E\ D ILYH�\HDU

UROOLQJ UHJUHVVLRQ� 3HWNRYD ������ ILQG WKDW HVWLPDWLQJ EHWDV LQ D IXOO VDPSOH SURYLGH WKH VDPH UHVXOWV�

7KH HUURU�LQ�YDULDEOHV SUREOHP LV DGGUHVVHG DV DQ LVVXH LQ WKH VHFRQG VWHS RI WKH )DPD�0DF%HWK UH�

JUHVVLRQ� 6KDQNHQV ������ FRUUHFWLRQ RI VWDQGDUG HUURUV LV D PHWKRG WR DGMXVW IRU RYHUVWDWHG W�VWDWLVWLFV�

&DPSEHOO ������ HPSKDVL]HV WKDW LW LV KDUG WR LQWHUSUHW HVWLPDWLRQ UHVXOWV IRU D YHFWRU DXWRUHJUHVVLYH

PRGHO �9$5� XQOHVV WKH IDFWRUV DUH RUWKRORJRQDOL]HG DQG VFDOHG� 3HWNRYD ������ VXSSRUWV WKH VXJJHV�

WLRQ DQG DUJXH WKDW WKLV LVVXH LV VROYHG E\ WULDQJXDOL]LQJ WKH 9$5 V\VWHP XVLQJ WKH *UDP�6FKPLGW

RUWKRJRQDOL]DWLRQ�

��



� 'DWD

:H VWXG\ FRPSDQLHV OLVWHG DW 2VOR 6WRFN ([FKDQJH �26(�� 6LQFH WKH XQLW RI DQDO\VLV LV WKH 1RUZHJLDQ

VWRFNPDUNHW� ZH FRQVLGHU 2VOR 6WRFN ([FKDQJH%HQFKPDUN ,QGH[ �26(%;� DV RXU SUR[\� 7KH26(%;

FRQWDLQV D VHOHFWLRQ RI VWRFNV WKDW DUH UHSUHVHQWDWLYH IRU DOO SXEOLFO\ OLVWHG FRPSDQLHV DW 2VOR 6WRFN

([FKDQJH� 7KH GDWD LQ RXU VWXG\ LQFOXGHV DOO VWRFNV WKDW SDUWLFLSDWH LQ WKH 26(%; GXULQJ WKH SHULRG

WR HQVXUH QR VXUYLYRUVKLS ELDV� 2XU VWXG\ WDNH SODFH LQ WKH WLPH SHULRG EHWZHHQ -XO\ ���� DQG -XQH

����� $QQXDO DFFRXWLQJ GDWD LV OLQNHG WR PRQWKO\ VWRFN UHWXUQV IURP MXO\t WR MXQHt+1 WR PDNH VXUH

WKDW WKH LQIRUPDWLRQ DQG UHSRUWV DUH SXEOLVKHG EHIRUH WKH UHWXUQ PHDVXUHPHQW� 0RQWKO\ UHWXUQV DQG

EDODQFH VKHHW GDWD DUH REWDLQHG IURP 7,7/21� D ILQDQFLDO GDWDEDVH RIIHULQJ GDWD IRU VWRFNV OLVWHG DW

26(%;� :H ILOWHU RXW DEQRUPDO UHWXUQV� PRQWKO\ UHWXUQ REVHUYDWLRQV WKDW LQFUHDVH PRUH WKDQ ����

RU GHFUHDVH PRUH WKDQ ��� DUH H[FOXGHG IURP WKH GDWDVHW� 6WRFNV WKDW DUH WUDGHG EHORZ � 1RUZHJLDQ

NURQHU �12.� DUH WUHDWHG DV PLVVLQJ� GXH WR ODUJH YRODWLOLW\ GULYHQ E\ ILUPV ZLWK ORZ VWRFN SULFHV� :H

UHPRYH FRPSDQLHV LQ VHFWRUV ZKHUH WKH EDODQFH VKHHW GRHV QRW DOORZ IRU DQ DSSURSULDWH PHDVXUHPHQW

RI GXUDWLRQ� 6LPLODU WR )DPD 	 )UHQFK ������ ZH H[FOXGH ILUPV LQ WKH ILQDQFLDO VHFWRU� ZKLFK LQFOXGHV

EDQNV� (7)V DQG RWKHU ILQDQFLDOV� ,Q JHQHUDO� H[FOXGLQJ ILQDQFLDO ILUPV LV GXH WR WKHLU KLJK OHYHUDJH�

ZKLFK LV YHU\ GLIIHUHQW IURP RWKHU FRPSDQLHV� 1RUPDO UHWXUQV DUH FKRVHQ LQVWHDG RI ORJDULWKPLF DV LW

FDSWXUHV WKH ³WUXH´ UHWXUQ FKDQJH IURP WKH SUHYLRXV REVHUYDWLRQ� DQG GXH WR WKH IDFW WKDW ORJDULWKPLF

UHWXUQ DVVXPHV FRQWLQXRXV UHWXUQ� 7KLV LV GRQH E\ REVHUYLQJ WKH SHUFHQWDJH FKDQJH EHWZHHQ WKH ODVW

WUDGLQJ GD\V LQ HDFK PRQWK�

:H XVH WKH &DUKDUW ������ IRXU�IDFWRU PRGHO WR DQDO\]H WKH H[FHVV UHWXUQ� ZKLFK LQFOXGHV WKH YDULDEOHV

H[FHVV PDUNHW UHWXUQ �0.7�� ERRN�WR�PDUNHW UDWLR �+0/�� VL]H �60%� DQG PRPHQWXP �020�� :H

DSSO\ WKHVH IDFWRUV LQ D UHJUHVVLRQ WR HVWLPDWH WKH H[FHVV UHWXUQ� DVVXPLQJ LW¶V SRVVLEOH WR GLYLGH EHWD

YDOXHV LQWR VHYHUDO IDFWRUV WR LOOXPLQDWH WKH ULVN� 7KLV PDNHV LW HDVLHU WR GUDZ FRQFOXWLRQV RQ WKH H[�

SRVXUH DJDLQVW WKH ULVN IDFWRUV DQG WKH OHYHO RI VLJQLILFDQFH� 7KH YDULDEOHV DUH GUDZQ IURP %HUQW $UQH

2GHJDDUG¶V ZHEVLWH�� 7KHVH DUH FRQVWUXFWHG LQ WKH 1RUZHJLDQ PDUNHW� $FFRUGLQJ WR )DPD DQG )UHQFK
�KWWS���ILQDQFH�EL�QR�aEHUQW�ILQDQFLDOBGDWD�RVHBDVVHWBSULFLQJBGDWD�LQGH[�KWPO

��



������� UHJLRQDO DVVHW�SULFLQJ PRGHOV SHUIRUP EHWWHU WKDQ JOREDO PRGHOV�

,Q WKH HQG VHFWLRQ ZH DSSO\ WKH )DPD�0DF%HWK ������ PRGHO WR WHVW ZKHWKHU RXU HTXLW\ GXUDWLRQ IDFWRU

FDUULHV D VLJQLILFDQW UHWXUQ SUHPLXP EH\RQG WKH VWDQGDUG ULVN IDFWRUV LQ WKH 1RUZHJLDQ VWRFN PDUNHW�

:H DOVR FRQVWUXFW D PRGHO ZKHUH ZH LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ HTXLW\ GXUDWLRQ DQG LQQR�

YDWLRQV LQ VWDWH YDULDEOHV� WR VXSSRUW HYLGHQFH IRU RU DJDLQVW WKH LGHD WKDW GLIIHUHQFHV LQ ILUP HTXLW\

GXUDWLRQ UHIOHFWV FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW� :H FROOHFW �� \HDU DQG �� PRQWKV 1RUZH�

JLDQ JRYHUQPHQW ERQGV IURP 1RUJHV %DQN�� 0RQWKO\ RLO SULFHV DUH JDWKHUHG IURP 4XDQGO�� /DVWO\� ZH

WHVW ZKHWKHU HTXLW\ GXUDWLRQ DV D ULVN IDFWRU LV DEOH WR H[SODLQ GLIIHUHQFHV LQ DYHUDJH SRUWIROLR UHWXUQV�

� 0HWKRGRORJ\

��� 0HDVXUHPHQW RI (TXLW\ GXUDWLRQ

,Q RUGHU WR H[DPLQH WKH UHODWLRQVKLS EHWZHHQ VWRFN UHWXUQ DQG HTXLW\ GXUDWLRQ LQ WKH 1RUZHJLDQ VWRFN

PDUNHW� ZH PHDVXUH ILUP HTXLW\ GXUDWLRQ EDVHG RQ EDODQFH VKHHW GDWD� 2XU DSSURDFK DQG UHDVRQLQJ DUH

ODUJHO\ LQVSLUHG E\ 0RKUVFKODGW 	 1ROWH ������� *XHGHV 	 2SOHU ������ DQG 6WRKV 	 0DXHU �������

,Q DGGLWLRQ� ZH IROORZ DSSURDFKHV E\ 7KRPDV 5� 5RELQVRQ HW DO� ������ DQG 6 WKHU DQG /DUVHQ �������

:H FRQVLGHU WKH GXUDWLRQ RI DQ DVVHW SRUWIROLR DV WKH ZHLJKWHG DYHUDJH OLIHWLPH RI WKH LQGLYLGXDO DV�

VHWV� 8QDYDLODEOH GDWD LV UHSODFHG E\ WKH PHGLDQ YDOXH RI WKH UHVSHFWLYH VHFWRU� )RU H[DPSOH� PLVVLQJ

GXUDWLRQ HVWLPDWHV IURP WKH FRPSDQ\ (TXLQRU LV UHSODFHG E\ WKH PHGLDQ RI WKH (QHUJ\ VHFWRU�

%\ VXEWUDFWLQJ WRWDO OLDELOLWLHV IURP WRWDO DVVHWV� ZH JHW WKH ILUP¶V ERRN HTXLW\� %RRN HTXLW\ GXUDWLRQ LV

PHDVXUHG DV WKH ZHLJKWHG DYHUDJH GXUDWLRQ RI DVVHWV DQG OLDELOLWLHV�

D(BE) = D(A) · A

BE
− D(L) · L

BE
������

:KHUH '�$� LV WKH GXUDWLRQ RI WRWDO DVVHWV �$�� FDOFXODWHG E\ FDVK �&6�� FXUUHQW DVVHWV �&$�� DQG WDQJLEOH
�KWWSV���ZZZ�QRUJHV�EDQN�QR�WHPD�6WDWLVWLNN�5HQWHVWDWLVWLNN�
�KWWSV���ZZZ�TXDQGO�FRP�GDWD�)5('�'&2,/%5(17(8�&UXGH�2LO�3ULFHV�%UHQW�(XURSH

��



DQG LQWDQJLEOH DVVHWV �)$��

D(A) = D(CS) · CS

A
+ D(CA) · CA

A
+ D(FA) · FA

A
������

7KH GXUDWLRQ RI FDVK '�&6� LV VHW WR ]HUR� &DVK LV ZKDW ILUPV KDYH DYDLODEOH LQVWDQWO\� ZKLFK LPSOLHV

FRQVWDQW UHLQYHVWPHQW ULVN DQG QR KHGJH DJDLQVW FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW� ,W¶V QRW DOZD\V

RSWLPDO IRU ILUPV WR NHHS ODUJH DPRXQWV RI FDVK EHFDXVH FDVK FDQ UDWKHU EH LQYHVWHG DQG JHQHUDWH UHWXUQV

DERYH WKH ULVN�IUHH UDWH� 7KH UHDVRQ ILUP NHHSV FDVK LV GXH WR OLTXLGLW\ QHHGV�

'XUDWLRQ RI FXUUHQW DVVHWV '�&$� FDQ EH LQWHUSUHWHG DV WKH DYHUDJH UHPDLQLQJ WLPH XQWLO FXUUHQW DVVHWV

DUH FRQYHUWHG LQWR FDVK� :H PHDVXUH '�&$� DV VKRUW�WHUP DVVHWV GLYLGHG E\ RSHUDWLQJ H[SHQVHV� EH�

FDXVH VKRUW�WHUP DVVHWV DUH XVHG WR IXQG GDLO\ RSHUDWLRQV� '�&$� WKXV UHIOHFWV KRZ ORQJ LW WDNHV IRU

FXUUHQW DVVHWV WR EH XVHG XS LQ WKH RSHUDWLQJ F\FOH�

0RKUVFKODGW DQG 1ROWH ������ PHDVXUH WKH GXUDWLRQ RI WDQJLEOH '�7$� DQG LQWDQJLEOH '�,$� DVVHWV

VHSDUDWHO\� '�7$� LV PHDVXUHG DV SURSHUW\� SODQW DQG HTXLSPHQW �33(� GLYLGHG E\ DQQXDO GHSUHFLDWLRQ�

DQG '�,$� DV QHW LQWDQJLEOH DVVHWV GLYLGHG E\ DQQXDO DPRUWL]DWLRQ� %DODQFH VKHHW GDWD IURP 7,7/21

UHSRUWV GHSUHFLDWLRQ DQG DPRUWL]DWLRQ WRJHWKHU� 6LQFH LW LV QRW SRVVLEOH WR H[WUDFW WKH YDOXHV IURP HDFK

RWKHU ZH FRQVLGHU 7$ DQG ,$ WRJHWKHU DV IL[HG DVVHWV �)$�� ZKLFK LV WKH VXP RI 33( DQG LQWDQJLEOH

DVVHWV ZLWK D ILQLWH XVHIXO OLIHWLPH� 7KH OLIHWLPH PHDVXUH RI )$ LV WKHQ JLYHQ E\�

D(FA) = FA

Depreciation and Amortization
· Net PPE

Gross PPE
������

0HUJLQJ 7$ DQG ,$ GR QRW VHHP WR JLYH DQ\ ORJLFDO GHIDXOWV DQG ZLOO QHLWKHU FDXVH DQ\ GLIIHUHQFH LQ

WKH PHDVXUHPHQW RI ERRN HTXLW\ GXUDWLRQ� ZKLFK LV WKH VRXUFH RI RXU VWXG\� ,I GDWD LV QRW DYDLODEOH IRU D

PHDVXUH RI '�)$� LW LV VHW WR WKH PHGLDQ DV D ZKROH� VLQFH 7$ DQG ,$ DUH DVVXPHG WR EH WKH VDPH DFURVV

WLPH DQG HQWLWLHV� 1HW 33( RYHU JURVV 33( UHSUHVHQWV WKH UHPDLQLQJ OLIHWLPH RI WDQJLEOH DQG LQWDQJLEOH

DVVHWV� ,I WKLV UDWLR LV XQDYDLODEOH� LW LV VHW WR ���� 2Q DYHUDJH� WKH FDVK IORZV LQ ERWK LQWDQJLEOH DQG

��



WDQJLEOH DVVHWV DULVH KDOIZD\ RI WKH UHPDLQLQJ OLIHWLPH �0RKUVFKODGW 	 1ROWH� ������ )XUWKHUPRUH�

FDOFXODWLQJ WKH OLIHWLPH RI DVVHWV IRU HDFK ILUP OHDGV WR LQDFFXUDWH UHVXOWV EHFDXVH RI LQFRQVLVWHQFLHV

LQ GHSUHFLDWLRQ DQG DPRUWL]DWLRQV LQ ILUPV¶ RSHUDWLRQV� $QRWKHU UHDVRQ LV GXH WR WKH IDFW WKDW ILQDQFLDO

UHSRUWLQJ GRHV QRW FORVH WKH JDS EHWZHHQ DFWXDO HFRQRPLF OLIHWLPH DQG DVVXPHG OLIHWLPH RI WKHVH DVVHWV�

:H XVH D GLVFRXQW IDFWRU RI � RQ DOO ILUPV� DQG WKHUHIRUH QR VHQVLWLYLW\ RQ FDVK IORZV� 7KH UHDVRQ LV

WKDW ZH FRQVLGHU FDVK IORZV IURP H[LVWLQJ DVVHWV� ZKLFK LQWHQG WR EH LQGHSHQGHQW RI FKDQJHV LQ WKH

LQYHVWPHQW HQYLURQPHQW�

7KH GXUDWLRQ RI WRWDO OLDELOLWLHV �/� LV FDOFXODWHG DV WKH ZHLJKWHG DYHUDJH RI FXUUHQW OLDELOLWLHV �&/� DQG

ORQJ�WHUP OLDELOLWLHV �//��

D(L) = D(CL) · CL

L
+ D(LL) · LL

L
������

:H PHDVXUH WKH GXUDWLRQ RI FXUUHQW OLDELOLWLHV '�&/� DV VKRUW�WHUP GHEW GLYLGHG E\ RSHUDWLQJ H[SHQFHV�

%RWK VKRUW�WHUP GHEW DQG RSHUDWLQJ H[SHQVHV DUH LQFXUUHG LQ D VKRUW WLPH SHULRG� 6LQFH VKRUW�WHUP GHEW

LV XVHG WR IXQG GDLO\ RSHUDWLQJ H[SHQVHV� WKH UDWLR UHIOHFWV WKH DYHUDJH WLPH XQWLO WKH FXUUHQW OLDELOLWLHV

DUH UHSDLG�

:H FRQVLGHU D FRQVWDQW GXUDWLRQ IRU ORQJ�WHUP GHEW �//� DPRQJ WKH ILUPV� 6LPLODU WR 6 WKHU DQG /DUVHQ

������� ZH DVVXPH DQ DYHUDJH WLPH RI � \HDUV GRZQ SD\PHQW� 7,7/21 GRHV QRW VSHFLI\ PDWXULWLHV LQ

ORQJ�WHUP GHEW IRU 1RUZHJLDQ ILUPV� // GLYLGHG E\ (DUQLQJV %HIRUH ,QWHUHVW DQG 7D[HV �(%,7� UHIOHFWV

WKH DYHUDJH WLPH XQWLO ORQJ WHUP REOLJDWLRQV DUH UHSDLG� JLYHQ WKH FXUUHQW HDUQLQJV RI WKH ILUP� 7KLV

UDWLR JLYHV D PHGLDQ OLIHWLPH RI ���� \HDUV� ZKLFK VHHPV WR EH D JRRG SUR[\ DJDLQVW WKH VXJJHVWHG �

E\ 6 WKHU DQG /DUVHQ ������� %XW GXH WR WKH IOXFWXDWLRQV FDXVHG E\ QHJDWLYH DQG OLWWOH HDUQLQJV� WKH

RXWOLHUV FDXVH LQDFFXUDWH DQG LPSUREDEOH PHDVXUHV� 0RKUVFKODGW DQG 1ROWH ������ ILQG ORQJ�WHUP GHEW

GXUDWLRQ EDVHG RQ DYDLODEOH PDWXULW\ GDWD IURP $PHULFDQ ILUPV LQ WKH WLPH SHULRG ��������� ZLWK DQ

DYHUDJH GXUDWLRQ RI ���� \HDUV DQG D VWDQGDUG GHYLDWLRQ RI ����� ZKLFK LQGLFDWH D YHU\ OLWWOH GHYLDWLRQ

IURP WKH PHDQ� 7KLV VXSSRUWV RXU GHFLVLRQ RI FRQVLGHULQJ DQ DYHUDJH GRZQ SD\PHQW RI � \HDU DPRQJ

��



DOO ILUPV� ZLWK OLWWOH LPSDFW RQ WKH IXUWKHU DQDO\VLV� 7KLV PHWKRG OHDGV WR OHVV ILUPV ZLWK QHJDWLYH '�%(��

DV '�/� EHFRPHV FRQVLGHUDEO\ ORZHU FRPSDUHG WR PHDVXULQJ // RYHU (%,7� 0HDVXULQJ // RYHU (%,7

ZLOO UHVXOW LQ PRUH ILUPV ZLWK QHJDWLYH ERRN HTXLW\ GXUDWLRQ� DQG WKHUHIRUH PRUH ILUPV WKDW FR�YDU\

ZLWK FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW�

7R HQVXUH FRQVLVWHQF\� WKH DFFRXQWLQJ GDWD KDV WR PHHW WKH IROORZLQJ UHTXLUHPHQWV� WKH YDOXHV IRU

WRWDO DVVHWV� FXUUHQW DVVHWV� FDVK DQG FXUUHQW OLDELOLWLHV PXVW EH SRVLWLYH� $GGLWLRQDOO\� FXUUHQW DVVHWV

�OLDELOLWLHV� PXVW QRW H[FHHG WRWDO DVVHWV �OLDELOLWLHV�� DQG WKH GLIIHUHQFH EHWZHHQ WRWDO DVVHWV DQG WRWDO

OLDELOLWLHV PXVW EH SRVLWLYH�

��� 3HUIRUPDQFH HYDOXDWLRQ RI HTXLW\ GXUDWLRQ

:H FUHDWH SRUWIROLRV EDVHG RQ WKH DYHUDJH HTXLW\ GXUDWLRQ RI ILUPV LQ RUGHU WR LQYHVWLJDWH LWV UHODWLRQVKLS

ZLWK ILQDQFLDO SHUIRUPDQFH� $ SRUWIROLR DSSURDFK LV XVHG EHFDXVH UHWXUQV RQ LQGLYLGXDO VWRFNV DUH PRUH

YRODWLOH� DQG WKXV PDNH LW KDUGHU WR GLVFDUG WKH K\SRWKHVLV RI HTXDOLW\ RI DYHUDJH UHWXUQ� 7KURXJK D

SRUWIROLR DQDO\VLV ZH VRUW VWRFNV ZLWK VLPLODU FKDUDFWHULVWLFV UHODWHG WR GXUDWLRQ� ZKLFK HQDEOHV XV WR

FDSWXUH GLIIHUHQFHV LQ DYHUDJH UHWXUQV� 7KLV PHWKRGRORJ\ PDNHV LW SRVVLEOH WR GR YDOLG VWXGLHV RQ DVVHW

SULFLQJ PRGHOV�

7R HYDOXDWH WKH SHUIRUPDQFH HTXLW\ GXUDWLRQ� ZH DSSO\ WKH IRXU�IDFWRU PRGHO E\ &DUKDUW ������� $

PXOWL�IDFWRU PRGHO LQFOXGHV VHYHUDO FRQWURO YDULDEOHV WR UHGXFH WKH OLNHOLKRRG WKDW WKDW WKH UHVXOWV DUH

GULYHQ E\ RWKHU IDFWRUV� :H DFFRXQW IRU VL]H� PRPHQWXP DQG YDOXH YHUVXV JURZWK VWRFNV� ,QFOXGLQJ

WKHVH IDFWRUV PDNH LW SRVVLEOH WR HVWLPDWH WKH GHJUHH WR ZKLFK HDFK IDFWRU FRQWULEXWHV WR WKH KLVWRULFDO

UHWXUQ� :H FRQVLGHU HTXDOO\ ZHLJKWHG SRUWIROLRV LQ RXU DQDO\VLV� 7KH DEQRUPDO ULVN�DGMXVWHG UHWXUQ RI

WKH SRUWIROLRV LV WKHUHIRUH FDOFXODWHG E\�

Ri,T = αi + βiMKTi,t + siSMBi,t + hiHMLi,t + miMOMi,t + εi,t ������

:KHUH 5i,t LV WKH SRUWIROLR H[FHVV UHWXUQ DW WLPH W� α LV WKH DEQRUPDO ULVN�DGMXVWHG UHWXUQ� 0.7i,t� 60%�

��



+0/ DQG 020 DUH WKH UHWXUQV RQ WKH PDUNHW� VL]H� YDOXH DQG PRPHQWXP IDFWRUV DW WLPH W� ε LV WKH

HUURU WHUP� ([FHVV UHWXUQV DUH FDOFXODWHG E\ VXEWUDFWLQJ WKH ULVN�IUHH UDWHV IURP WKH PRQWKO\ UHWXUQV�

:H GR D ORQJ�VKRUW VWUDWHJ\� ZKHUH ZH WDNH D ORQJ SRVLWLRQ LQ WKH ORZ HTXLW\ GXUDWLRQ SRUWIROLR DQG D

VKRUW SRVLWLRQ LQ WKH KLJK HTXLW\ GXUDWLRQ SRUWIROLR� DV ZH LQYHVWLJDWH LI ORZ�GXUDWLRQ ILUPV RXWSHUIRUPHV

KLJK�GXUDWLRQ ILUPV� $ W�WHVW RQ WKLV VWUDWHJ\ ZLOO WHVW ZKHWKHU WKH UHWXUQ LV VLJQLILFDQWO\ GLIIHUHQW IURP

]HUR�

:H FRQVWUXFW WKH HTXLW\ GXUDWLRQ ULVN IDFWRU /'0+' �/RZ�GXUDWLRQ PLQXV KLJK�GXUDWLRQ� E\ FUHDWLQJ

SRUWIROLRV ZLWK WKH DYHUDJH UHWXUQ RI VWRFNV ZLWK WKH ERWWRP KDOI GXUDWLRQ PLQXV WKH DYHUDJH UHWXUQ

IURP VWRFNV RI WKH WRS KDOI GXUDWLRQV� 7KLV HQDEOHV XV WR LQWHUSUHW WKH H[SRVXUH WKDW ORZ�GXUDWLRQ ILUPV

KDYH RQ LQQRYDWLRQV LQ VWDWH YDULDEOHV DQG WKH PDUNHW� :H LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ HTXLW\

GXUDWLRQ DQG LQQRYDWLRQV LQ VWDWH YDULDEOHV E\ GHULYLQJ WKH IROORZLQJ HTXDWLRQ�

Ri,T = αi + βiT̂ERM i,t + siR̂F i,t + hiÔILi,t + εi,t ������

:KHUH 5i,t LV WKH H[FHVV UHWXUQ RI /'0+' DW WLPH W� α LV WKH DEQRUPDO ULVN�DGMXVWHG UHWXUQ� 7(50�

5) DQG 2,/ DUH WKH LQQRYDWLRQV LQ WHUP VSUHDG� ULVN�IUHH UDWH DQG ORJKDULWPLF FKDQJHV LQ WKH RLO SULFH

DW WLPH W� ε LV WKH HUURU WHUP� ([FHVV UHWXUQV DUH FDOFXODWHG E\ VXEWUDFWLQJ WKH ULVN�IUHH UDWHV IURP WKH

PRQWKO\ UHWXUQV�

7KH UHDVRQ WR LQFOXGH PDFURHFRQRPLF VWDWH YDULDEOHV LV WR VHH LI /'0+' LV VLJQLILFDQWO\ H[SRVHG WR

FKDQJHV LQ WKH LQYHVWPHQW HQULURQPHQW� 2XU DQDO\VLV UHODWHV WR 3HWNRYD ������ DQG 0HUWRQ¶V ,&$30

������� :H FRQVLGHU WKH VWDWH YDULDEOHV ULVN�IUHH UDWH �5)� DV WKH ��\HDU QRUZHJLDQ WUHDVXU\ \LHOG DQG WKH

WHUP VSUHDG �7(50� DV LV WKH GLIIHUHQFH EHWZHHQ ���\HDU DQG ��\HDU \LHOG LQ 1RUZHJLDQ JRYHUQPHQW

ERQGV� $V ZH ILQG WKH 1RUZHJLDQ VWRFN PDUNHW WR EH FRUUHODWHG ZLWK WKH SULFH RI RLO� ZH ZLOO DOVR EH

LQWURGXFLQJ ORJ FKDQJHV LQ WKH %UHQW &UXGH RLO SULFH DV DQ DGGLWLRQDO VWDWH YDULDEOH� 6LQFH RLO LV WUDGHG

LQ 86 GROODUV� ZH XVH WKH ORJ FKDQJHV LQ WKH SULFH RI RLO WR LVRODWH RLO SULFH YDULDWLRQV IURP FXUUHQF\

YDULDWLRQV� ,QQRYDWLRQV LQ WKHVH IDFWRUV ZLOO DOVR EH WHVWHG DJDLQVW /'0+'� )ROORZLQJ 3HWNRYD ������

��



DQG0RKUVFKODGW 	1ROWH ������� ZH DVVXPH WKH VWDWH YDULDEOH LQQRYDWLRQV WR IROORZ D ILUVW�RUGHU YHFWRU

DXWRUHJUHVVLYH �9$5� SURFHVV� 7KH LQQRYDWLRQV ZLOO EH HVWLPDWHG E\ WKH UHVXOWLQJ 9$5 UHVLGXDOV� 7KH

9$5 PRGHO ZLOO EH WHVWHG WR HQVXUH WKDW WKHUH H[LVWV QR PXOWLFROOLQHDULW\ EHWZHHQ WKH VWDWH YDULDEOH

LQQRYDWLRQV DQG WKH VWRFN UHWXUQV� $V VXJJHVWHG E\ &DPSEHOO ������� ZH WULDQJXDOL]H WKH 9$5 SURFHVV

E\ RUWKRJRQDOL]DWLRQ LQ RUGHU IRU WKH IDFWRUV WR EH RUWKRJRQDOL]HG DQG VFDOHG�

��� 5LVN SUHPLXP

,Q WKLV FKDSWHU� ZH SHUIRUP D FURVV�VHFWLRQDO DVVHW SULFLQJ WHVW WR LQYHVWLJDWH LI HTXLW\ GXUDWLRQ DV D ULVN

IDFWRU FDUULHV D VLJQLILFDQW ULVN SUHPLXP� 7KDW LV� ZKHWKHU DQ LQYHVWRU FDQ H[SHFW WR JDLQ H[FHVV UHWXUQ

RYHU ULVN�IUHH LQYHVWPHQWV E\ FRQVLGHULQJ ILUP HTXLW\ GXUDWLRQ LQ DQ LQYHVWPHQW VWUDWHJ\� :H DSSO\ WKH

)DPD�0DF%HWK ������ PRGHO WR DQDO\]H WKH GXUDWLRQ¶V GLUHFW HIIHFW RQ WKH UHWXUQ� E\ WHVWLQJ LI WKHVH

UHWXUQV DUH QRW FDSWXUHG E\ RWKHU NQRZQ GHWHUPLQDQWV RI FURVV�VHFWLRQDO UHWXUQ GLIIHUHQFHV� 7KH DLP LV

WR ILQG LI WKHUH LV D SUHPLXP IRU H[SRVXUH DJDLQVW HTXLW\ GXUDWLRQ DV D ULVN IDFWRU�

:H GR D UROOLQJ UHJUHVVLRQ LQ D WLPH VHULHV ZLWK WKH DYHUDJH PRQWKO\ UHWXUQ LQ /'0+'� ZKHUH WKH

SRUWIROLRV DUH UHEDODQFHG HDFK \HDU DFFRUGLQJ WR FKDQJHV LQ GXUDWLRQV� ,Q WKH ILUVW VWHS RI WKH SURFHVV�

IDFWRU H[SRVXUH WR WKH ULVN IDFWRUV DUH GHWHUPLQHG E\ UHJUHVVLQJ WKH SRUWIROLRV DJDLQVW WKH FKRVHQ ULVN

IDFWRUV n WLPHV�

Ri,T = αi + βiMKTi,t + siSMBi,t + hiHMLi,t + miMOMi,t + liLDMHDi,t + εi,t ������

:KHUH βi� si� hi� mi� li DUH WKH H[SRVXUHV DJDLQVW PDUNHW� VL]H� YDOXH� PRPHQWXP DQG HTXLW\ GXUDWLRQ�

)RU WKH VHFRQG VWHS ZH SHUIRUP D FURVV�VHFWLRQDO UHJUHVVLRQ RQ DOO UHWXUQV IRU D IL[HG SHULRG RI WLPH T

JDLQVW WKH EHWDV WKDW ZHUH HVWLPDWHG WR WKH ULVN IDFWRUV WR GHWHUPLQH WKH ULVN SUHPLXP IRU HDFK IDFWRU�

��



Ri,1 = γ1,0 + γ1,1β̂i,F 1 + γ1,2β̂i,F 2 + · · · + γ1,mβ̂i,F m + εi,1

Ri,2 = γ2,0 + γ2,1β̂i,F 1 + γ2,2β̂i,F 2 + · · · + γ2,mβ̂i,F m + εi,2

���

Ri,T = γT,0 + γn,1β̂i,F 1 + γn,2β̂i,F 2 + · · · + γn,mβ̂i,F m + εi,n

������

:KHUH Ri,T LV WKH SRUWIROLR UHWXUQ L RYHU ULVN�IUHH UDWH� β LV WKH HVWLPDWHG EHWD�YDOXHV IURP WKH ILUVW VWHS�

γ DUH UHJUHVVLRQ FRHIILFLHQWV ZKLFK DUH XVHG WR FRPSXWH WKH ULVN SUHPLXP IRU HDFK IDFWRU DQG ε LV WKH

VWDQGDUG HUURU� 5LVN SUHPLXP� VWDQGDUG HUURU� VWDQGDUG GHYLDWLRQ �6'� DQG W�VWDWLVWLFV DUH FDOFXODWHG E\

WKH IROORZLQJ HTXDWLRQV�

λ̂ = 1
T

∑

t=1
T λ̂t ε̂i = 1

T

T∑

t=1
ε̂i,t σ̂j =

√√√√ 1
T

T∑

t=1
(λ̂,t − λ̂j)2 tλj =

√
T

λ̂j

σ̂j
������

7KH ULVN SUHPLXP FDQ EH H[SODLQHG DV WKH SUHPLXP IRU XQGHUWDNLQJ WKH ULVN �EHWD� LQYROYHG� 6LQFH

IDFWRU H[SRVXUH LV EDVHG RQ KLVWRULFDO QXPEHUV� HVWLPDWHG IXWXUH UHWXUQ ZLOO QRW DOZD\V EH FRUUHFW� 7KH

UHODWLRQVKLS EHWZHHQ UHWXUQ� ULVN H[SRVXUH DQG ULVN SUHPLXP ZLOO PRVW OLNHO\ FKDQJH LQ WKH IXWXUH

�&KLQFDULQL 	 .LP� ������

��� 0HWKRGRORJLFDO FULWLFLVP

����� 'XUDWLRQ PHDVXUH

7KH VRXUFHV EHKLQG RXU GDWD FROOHFWLRQ LV UHOLDEOH� $Q\ FULWLTXHV WKHUHIRUH QHHG WR EH UHODWHG WR WKH

PHWKRGRORJ\� $YDLODEOH EDODQFH VKHHW GDWD IURP 1RUZHJLDQ FRPSDQLHV IRUFH XV WR DSSO\ D IHZ DOWHU�

QDWLYH PHDVXUHV� 8VLQJ RSHUDWLQJ H[SHQVHV DUH OLNHO\ WR VOLJKWO\ XQGHUHVWLPDWH WKH GXUDWLRQ RI FXUUHQW

DVVHWV DQG OLDELOLWLHV� VLQFH LW LQFOXGHV H[SHQVHV EH\RQG WKH FRVW RI JRRGV VROG� $ JURZLQJ SUREOHP LV

WKDW ERRN YDOXH� ZKLFK LQWHQGV WR UHSUHVHQW YDOXH VWUDWHJLHV� LV EHFRPLQJ OHVV UHSUHVHQWDWLYH RI D FRP�

SDQ\¶V SURGXFWLRQ DQG UHFRXUVHV �5RELQVRQ HW DO� ������ 0HDVXULQJ D FRPSDQ\¶V GXUDWLRQ RQ LQWDQJLEOH

DVVHWV LV GLIILFXOW WR TXDQWLI\� 2XU IUDPHZRUN FRQVLGHU D IL[HG ORQJ�WHUP GHEW RQ DOO FRPSDQLHV� 0DWX�

��



ULW\ VWUXFWXUH RQ ORQJ�WHUP LV QRW VSHFLILHG DPRQJ ILUPV� HYHQ WKRXJK WKHUH LV D GLVFORVXUH UHTXLUHPHQW

DWWDWFKHG WR WKH 1RUZHJLDQ ODZ WKDW LPSRVHV FRPSDQLHV WR SXEOLVK WKLV LQIRUPDWLRQ�

)XUWKHUPRUH� ZH UHSODFH PLVVLQJ YDOXHV ZLWK WKH VHFWRU PHGLDQ� 7KLV OHDGV WR ELDV LQ RXU PRGHO� DV

ZH DUH QRW DEOH WR PHDVXUH WKH WUXH GXUDWLRQ PHDVXUHV RI DOO LQGLYLGXDO ILUPV� 7KHVH LPSXWHG GXUDWLRQ

YDOXHV PD\ OHDG WR IXUWKHU LQFRQVLVWHQFLHV LQ WKH DQDO\VLV ZKHQ ZH DUH FRPSDULQJ WKH UHWXUQV WR RWKHU

YDULDEOHV� VXFK DV WKH PDFURHFRQRPLF VWDWH YDULDEOHV� $V DQ H[DPSOH� ZH PD\ QRW EH DEOH WR FDSWXUH

WKH WUXH UHODWLRQVKLS EHWZHHQ FRPSDQ\ UHWXUQ DQG FKDQJHV LQ LQWHUHVW UDWH�

����� 7UDQVDFWLRQ FRVWV

&RVWV UHODWHG WR WUDQVDFWLRQV DQG WD[ SD\PHQWV DUH QRW FRQVLGHUHG� DQG WKH SRUWIROLR UHWXUQV DUH QRW

LOOXPLQDWLQJ LWV WUXH UHWXUQ�

����� )DPD 0DF%HWK

7KH WZR�VWHS )DPD 0DF%HWK LQ RXU SDSHU GRHV QRW DFFRXQW IRU LQGLYLGXDO VWRFNV� DQG KHQFH GRHV QRW

UHO\ RQ DQ\ UREXVWQHVV FKHFN IRU WKH ULVN SUHPLXP� $QJ HW DO� ������ DUJXH WKDW D SRUWIROLR DSSURDFK

PD\ OHDG WR ODUJHU VWDQGDUG HUURUV RI FURVV VHFWLRQDO ULVN SUHPLXP HVWLPDWHV�

��
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%RGLH� =�� .DQH� $�� 	 0DUFXV� $� -� ������� ,QYHVWPHQWV� 1HZ <RUN� 0F*UDZ�+LOO�

%URXJKWRQ� -� %�� 	 /RER� %� -� ������� (TXLW\ 'XUDWLRQ RI 9DOXH DQG *URZWK ,QGLFLHV� -RXUQDO RI

$SSOLHG )LQDQFH � 1R� �� SS� ������

&DPSEHOO� -� ������� 8QGHUVWDQGLQJ ULVN DQG UHWXUQ � -RXUQDO RI 3ROLWLFDO (FRQRPLFV ��� ���� SS� ����

����

&DPSEHOO� -� <�� 	 9RXOWHHQDKR� 7� ������� %DG EHWD� JRRG EHWD� $PHULFDQ (FRQRPLF 5HYLHZ �� ����

SS� ����������

&DUKDUW� 0� ������� 2Q SHUVLVWHQFH LQ PXWXDO IXQG SHUIRUPDQFH� 7KH -RXUQDO RI ILQDQFH ��� SS� ������

��



&KHQ� 1��)�� 5ROO� 5�� 	 5RVV� 5� 6� ������� (FRQRPLF IRUFHV DQG WKH VWRFNPDUNHW� -RXUQDO RI %XVLQHVV�

������ SS� ��������

&KLQFDULQL� /� %�� 	 .LP� '� ������� 4XDQWLWDWLYH (TXLW\ 3RUWIROLR 0DQDJHPHQW� $Q $FWLYH $SSURDFK

WR 3RUWIROLR &RQVWUXFWLRQ DQG 0DQDJHPHQW� 0F*UDZ�+LOO� )LUVW (GLWLRQ�

&KRZ� 7��P�� +VX� -� &�� .RX� /��O�� 	 /L� )� ������� $ VWXG\ RI /RZ�9RODWLOLW\ 3RUWIROLR &RQVWUXFWLRQ

0HWKRGV� 7KH -RXUQDO RI 3RUWIROLR 0DQDJHPHQW� 9ROXPH ��� QXPEHU ��

&RRSHU� ,�� 	0DLR� 3� ������ 6HSWHPEHU�� (TXLW\ ULVN IDFWRUV DQG WKH ,QWHUWHPSRUDO &$30� 1RUZHJLDQ

%XVLQHVV 6FKRRO �%,�� 'HSDUWPHQW RI )LQDQFH� +DQNHQ 6FKRRO RI (FRQRPLFV� 'HSDUWPHQW RI )LQDQFH

DQG 6WDWLVWLFV�

&RUQHOO� %� ������ -XO\ �� (TXLW\ 'XUDWLRQ� *URZWK 2SWLRQV DQG $VVHW 3ULFLQJ� $QGHUVRQ 6FKRRO RI

0DQDJHPHQW� SS� ������

'HFKRZ� 3� 0�� 6ORDQ� 5� *�� 	 6ROLPDQ� 0� 7� ������� ,PSOLHG (TXLW\ 'XUDWLRQ� $ QHZ PHDVXUH RI

HTXLW\ ULVN� 5HYLHZ RI $FFRXQWLQJ 6WXGLHV� �� SS� ��������

)DPD� (�� 	 )UHQFK� .� ������� &RPPRQ ULVN IDFWRUV LQ WKH UHWXUQV RQ VWRFNV DQG ERQGV� -RXUQDO RI

ILQDQFLDO HFRQRPLFV� �� ���� SS� �����

)DPD� (� )�� 	 )UHQFK� .� 5� ������� 7KH FURVV VHOHFWLRQ RI H[SHFWHG VWRFN UHWXUQV � -RXUQDO RI )LQDQFH�

������ SS� ��������

)DPD� (� )� ������ 6HSWHPEHU�� 6WRFN UHWXUQV� H[SHFWHG UHWXUQV� DQG UHDO DFWLYLW\� -RXUQDO RI )LQDQFH�

������ SS� ����������

)DPD� (� )�� 	 )UHQFK� .� 5� ������� %XVLQHVV FRQGLWLRQV DQG H[SHFWHG UHWXUQV RQ VWRFNV DQG ERQGV�

-RXUQDO RI )LQDQFLDO (FRQRPLFV ��� SS� ������

)DPD� (� ������� (IILFLHQW FDSLWDO PDUNHWV� $ UHYLHZ RI WKHRU\ DQG HPSLULFDO ZRUN� 7KH -RXUQDO RI

)LQDQFH� ��� SS� ��������

)DPD� (� )� ������� 7KH %HKDYLRXU RI 6WRFN�0DUNHW 3ULFHV� 7KH -RXUQDO RI %XVLQHVV� 9RO���� SS� ���

��



����

)DPD� (� )�� 	 0DF%HWK� -� '� ������� 5LVN� 5HWXUQV� DQG (TXLOLEULXP� (PSLULFDO 7HVWV� -RXUQDO RI

3ROLWLFDO (FRQRP\� SS� ��������

%R[� *HRUJH (�3� 	 -HQNLQV� *ZLO\P 0�� ����� 7LPH 6HULHV $QDO\VLV� )RUHFDVWLQJ DQG &RQWURO� �WK

(GLWLRQ�

*ULQROG� 5� &�� 	 .DKQ� 5� 1� ������� $FWLYH 3RUWIROLR 0DQDJHPHQW� $ 4XDQWLWDWLYH $SSURDFK IRU

3URYLGLQJ 6XSHULRU 5HWXUQV DQG &RQWUROOLQJ 5LVN� �QG HG� ,UZLQ /LEUDU\ RI ,QYHVWPHQWV DQG )LQDQFH�

*XHGHV� -�� 	 2SOHU� 7� ������� 7KH GHWHUPLQDQWV RI WKH PDWXULW\ RI FRUSRUDWH GHE\ LVVXHV � -RXUQDO RI

)LQDQFH �� ��� � SS� ����������

+DXJHQ� 5� $�� 	 +HLQV� $� -� ������ 'HFHPEHU�� 2Q WKH (YLGHQFH 6XSSRUWLQJ WKH ([LVWHQFH RI 5LVN

3UHPLXPV LQ WKH &DSLWDO 0DUNHW� 8QLYHUVLW\ RI :LVFRQVLRQ�0DGLVRQ�

+RQJ� +�� 	 6WHLQ� -� ������� $ XQLILHG WKHRU\ RI XQGHUUHDFWLRQ� PRPHQWXP WUDGLQJ� DQG RYHUUHDFWLRQV

LQ DVVHW PDUNHWV� 7KH -RXUQDO RI )LQDQFH� ��� SS� ����������

+VX� -� ������� 9DOXH LQYHVWLQJ� 6PDUW EHWD YHUVXV VW\OH LQGH[HV� 7KH MRXUQDO RI ,QGH[ ,QYHVWLQJ�

+VX� -�� .DOHVQLN� 9�� 9DVZDQDWKDQ� 9�� ������� $ IUDPHZRUN IRU DVVHVVLRQ IDFWRUV DQG LPSOHPHQWLQJ

VPDUW EHWD VWUDWHJLHV� -RXUQDO RI ,QGH[ ,QYHVWLQJ�

-HJDGHHVK� 1�� 7LWPDQ� 6�� ����� 5HWXUQV WR EX\LQJ ZLQQHUV DQG VHOOLQJ ORVHUV� ,PSOLFDWLRQV IRU VWRFN

HIILFLHQF\� 7KH -RXUQDO RI ILQDQFH ��� ������

-HQVHQ� 0� &� ������� 5LVN� 7KH 3ULFLQJ RI &DSLWDO $VVHWV� DQG WKH (YDOXDWLRQ RI ,QYHVWPHQW 3RUWIROLRV�

-RXUQDO RI %XVLQHVV� ��� SS� ��������

.HLP� '� %� ������ -XQH�� 6L]H�UHODWHG DQRPDOLHV DQG VWRFN UHWXUQ VHDVRQDOLW\� -RXUQDO RI )LQDQFLDO

(FRQRPLFV �� � SS� ������

.HQGDOO� 0� *�� 	 +LOO� $� %� ������� 7KH $QDO\VLV RI (FRQRPLF 7LPH�6HULHV�3DUW �� 3ULFHV� -RXUQDO

��



RI WKH 5R\DO 6WDWLVWLFDO 6RFLHW\� 6HULHV $ �*HQHUDO�� SS� ������

.OHLQ� 5RJHU :�� 	 %DZD� 9LMD\ 6�� ����� 7KH HIIHFW RI OLPLWHG LQIRUPDWLRQ DQG HVWLPDWLRQ ULVN RQ

RSWLPDO SRUWIROLR GLYHUVLILFDWLRQ� -RXUQDO RI )LQDQFLDO (FRQRPLFV�

.RQDN� )�� 	 dHOLN� (� ������ 0DUFK�� 7KH -DQXDU\ HIIHFW� (PSLULFDO HYLGHQFH IURPPLGGOH HDVW UHJLRQ�

,QWHUQDWLRQDO -RXUQDO RI &XUUHQW 5HVHDUFK� SS� ������������

/DNRQLVKRN� -�� 6KOHLIHU� $�� 	9LVKQ\� 5� ������� &RQWUDULDQ ,QYHVWPHQW� ([WUDSRODWLRQ� DQG 5LVN� 7KH

-RUXQDO RI )LQDQFH� SS� ����������

/HLERZLW]� 0� /�� 6RUHQVHQ� (� +�� $UQRWW� 5� '�� 	 +DQVRQ� +� ������ 6HS��2FW��� $ 7RWDO 'LIIHUHQWLDO

$SSURDFK WR (TXLW\ 'XUDWLRQ� )LQDQFLDO $QDO\VWV -RXUQDO� 9RO ��� 1R��� SS� ������

/HWWDX� 0�� 	 :DWFKHU� -� $� ������� :K\ LV ORQJ KRUL]RQ HTXLW\ OHVV ULVN\" $ GXUDWLRQ�EDVHG H[SOD�

QDWLRQ RI WKH YDOXH SUHPLXP� -RXUQDO RI )LQDQFH ������ SS� ������

/LP� .�� 	 %URRNV� 5� ������� 7KH HYROXWLRQ RI VWRFN PDUNHW HIILFLHQF\ RYHU WLPH� $ VXUYH\ RI WKH

HPSLULFDO OLWWHUDWXUH� -RXUQDO RI (FRQRPLF 6XUYH\V� ������ ������

/LQWQHU� -� ������� 7KH 9DOXDWLRQ RI 5LVN $VVHWV DQG WKH 6HOHFWLRQ RI 5LVN\ ,QYHVWPHQWV LQ 6WRFN

3RUWIROLRV DQG &DSLWDO %XGJHWV� � 7KH 5HYLHZ RI (FRQRPLFV DQG 6WDWLVWLFV� SS� ������

/XVWLJ� +� 1� ������� 7KH 0DUNHW 3ULFH RI $JJUHJDWH 5LVN DQG WKH :HDOWK 'LVWULEXWLRQ� 8QLYHUVLW\ RI

&KLFDJR �1%(5��

0DFDXOD\� )� 5� ������� 6RPH 7KHRUHWLFDO 3UREOHPV 6XJJHVWHG E\ WKH 0RYHPHQWV RI ,QWHUHVW 5DWHV�

%RQG <LHOGV� DQG 6WRFN 3ULFHV LQ WKH 8QLWHG 6WDWHV VLQFH ����� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK�

0DUNRZLW]� +� ������ 0DUFK�� 3RUWIROLR 6HOHFWLRQ� 7KH -RXUQDO RI )LQDQFH� 9RO� �� SS� ������

0HUWRQ� 5� ������� $Q LQWHUWHPSRUDO FDSLWDO DVVHW SULFLQJ PRGHO� (FRQHPHWULFD� -RXUQDO RI WKH (FRQR�

PHWULF 6RFLHW\� SS� ��������

0RKUVFKODGW� +�� 	 1ROWH� 6� ������� $ QHZ ULVN IDFWRU EDVHG RQ HTXLW\ GXUDWLRQ� -RXUQDO RI %DQNLQJ

��



DQG )LQDQFH �� � SS� ��������

0RVVLQ� -� ������ 2FWREHU�� (TXLOLEULXP LQ D &DSLWDO $VVHW 0DUNHW� (FRQRPHWULF 6RFLHW\� 9RO� ��� 1R�

�� SS� ��������

1RUJHV %DQN� ����� )UHH )ORDW $GMXVWPHQW LQ *OREDO (TXLW\ 3RUWIROLRV

1RUJHV %DQN� ������� KWWSV���ZZZ�QELP�QR�JOREDODVVHWV�GRFXPHQWV�GLFXVVLRQ�SDSHU������QELPB

GLVFXVVLRQQRWHVB�Q\����SGI�

3DVWRU� /�� 	 6WDPEDXJK� 5� )� ������� /LTXLGLW\ ULVN DQG H[SHFWHG VWRFN UHWXUQV� -RXUQDO RI 3ROLWLFDO

(FRQRP\ ���� SS� ��������

3HWNRYD� 5� ������� 'R WKH )DPD�)UHQFK IDFWRUV SUR[\ IRU LQQRYDWLRQV LQ SUHGLFWLYH YDULDEOHV" 7KH

MRXUQDO RI WKH $PHULFDQ )LQDQFH $VVRFLDWLRQ �� ���� SS� ��������

3HWUXVKHYD� 1�� 	 -RUGDQRVNL� ,� ������� &RPSDUDWLYH $QDO\VLV %HWZHHQ )XQGDPHQWDO DQG 7HFKQLFDO

$QDO\VLV RI 6WRFNV� -RXUQDO RI 3URFHVV 0DQDJHPHQW� � ����

5RELQVRQ� 7� 5�� +HQU\� (�� 3LSLH� :� /�� 	 %URLKDKQ� 0� $� ������� ,QWHUQDWLRQDO )LQDQFLDO 6WDWHPHQW

$QDO\VLV� 7KLUG (GLWLRQ� &)$ ,QVWLWXWH ,QYHVWPHQW 6HULHV�

5RVHQEHUJ� %�� 5HLG� .�� 	 /DQVWHLQ� 5� ������� 0DUNHW ,QHIILFLHQF\� 6WHHWZLVH� 7KH EHVW RI WKH -RXUQDO

RI SRUWIROLR PDQDJHPHQW ���

5RVV� 6� $� ������� 7KH $UELWUDJH 7KHRU\ RI &DSLWDO $VVHW 3ULFLQJ� -RXUQDO RI (FRQRPLF 7KHRU\�

5RVVL� 0� ������� 7KH FDSLWDO DVVHW SULFLQJ PRGHO� D FULWLFDO OLWWHUDWXUH UHYLHZ� *OREDO %XVLQHVV DQG

(FRQRPLFV 5HYLHZ� ������ SS� ��������

6HLIULHG� 6�� 	 =XIW� &� ������� 3XUH YHUVXV IORDW�DGMXVWHG YDOXH ZHLJKWLQJ� -RXUQDO RI ,QGH[HV�

6 WKHU� 3�� 	 /DUVHQ� .� ������� .UHGLWWULVLNR NQ\WWHW WLO IRUHWDNVVHNWRUHQ� 1RUJHV %DQN�

6KDQNHQ� -� ������� 2Q WKH HVWLPDWLRQ RI EHWD�SULFLQJ PRGHOV � 7KH 5HYLHZ RI )LQDQFLDO 6WXGLHV�

9ROXPH �� SS� �����

��



6KDUSH� :� ������� 0XWXDO )XQG 3HUIRUPDQFH� 7KH -RXUQDO RI %XVLQHVV� 9RO� ���

6KDUSH� :� )� ������� &DSLWDO $VVHW 3ULFHV� $ 7KHRU\ RI 0DUNHW (TXLOLEULXP XQGHU &RQGLWLRQV RI 5LVN�

7KH -RUXQDO RI )LQDQFH� SS� ��������

6LPV� &� $� ������ -DQXDU\�� 0DFURHFRQRPLFV DQG 5HDOLW\� (FRQRPHWULFD� SS� �����

6NMHOWRUS� -� $�� �GHJDDUG� %� $�� 	 1 V� 5� ������ 'HVHPEHU�� +YLONH IDNWRUHU SnYLUNHU NXUVXWYLNOLQ�

JHQ Sn 2VOR %¡UV" 1RUVN �NRQRPLVN 7LGVVNULIW� SS� ������

6NLQQHU� )UDQN ������� 3ULFLQJ DQG +HGJLQJ ,QWHUHVW DQG &UHGLW 5LVN 6HQVLWLYH ,QVWUXPHQWV�

%XWWHUZRUWK�+HLQHPDQQ� SS� ���±� 5HWULHYHG �� )HEUXDU\ �����

6QRSHN� /� ������� 7KH &RPSOHWH *XLGH WR 3RUWIROLR &RQVWUXFWLRQ DQG 0DQDJHPHQW� :LOH\ )LQDQFH�

6WRFN� -� +�� 	 :DWVRQ� 0� :� ������� ,QWURGXFWLRQ WR (FRQRPHWULFV� +DUORZ� 3HDUVRQ (GXFDWLRQ�

6WRKV� 0�� 	 0DXHU� '� ������� 7KH 'HWHUPLQDQWV RI &RUSRUDWH 'HEW 0DWXULW\ 6WUXFWXUH� 7KH -RXUQDO

RI %XVLQHVV� SS� ��������

6XWFOLIIH� &� ������� 6WRFN LQGH[ IXWXUHV� $VKJDWH 3XEOLVKLQJ /LPLWHG�

7UH\QRU� -� /� ������� 7RZDUG D 7KHRU\ RI 0DUNHW 9DOXH RI 5LVN\ $VVHWV � 5REHUW .RUDMF]\N�

7UH\QRU� -� /� ������� +RZ WR 5DWH 0DQDJHPHQW RI ,QYHVWPHQW )XQGV� +DUZDUG %XVLQHVV 5HYLHZ�

SS� ������

:HEHU� 0�� ����� &DVK IORZ GXUDWLRQ DQG WKH WHUP VWUXFWXUH RI HTXLW\ UHWXUQV� -� )LQDQF� (FRQ� ���

���� ���±����

��



6FLHQWLILF DUWLFOH

(48,7< '85$7,21 $6 $ 5,6. )$&725 ,1 7+( 125:(*,$1 672&.0$5.(7

6LJXUG %DNNH -HQVHQ� 	 *MHUPXQG 2GGHQ %HUJHUHQJHQ�

$EVWUDFW

:H LQYHVWLJDWH WKH OLQN EHWZHHQ ILUPV¶ ERRN HTXLW\ GXUDWLRQ� FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW

DQG ILQDQFLDO SHUIRUPDQFH LQ WKH 1RUZHJLDQ VWRFN PDUNHW� /RZ�GXUDWLRQ ILUPV DUH PRUH H[SRVHG WR

UHLQYHVWPHQW ULVN WKDQ KLJK�GXUDWLRQ ILUPV LQ WLPHV RI ILQDQFLDO GLVWUHVV� DQG LQYHVWRUV UHTXLUH H[FHVV

UHWXUQ IRU H[SRVXUH� :H DSSO\ D SRUWIROLR VWUDWHJ\ DQG )DPD�0DF%HWK UHJUHVVLRQ WR HVWLPDWH WKH ULVN

SUHPLXP� :H ILQG QR VLJQLILFDQW UHWXUQ LQ D ORQJ�VKRUW VWUDWHJ\� ZKLFK KROGV LQ YDULRXV UREXVWQHVV

FKHFNV� 1HLWKHU GR ZH ILQG DQ\ VLJQLILFDQW UHODWLRQVKLS EHWZHHQ HTXLW\ GXUDWLRQ DQG PDFURHFRQRPLF

FKDQJHV� QRU HTXLW\ GXUDWLRQ DV D SULFHG ULVN IDFWRU LQ WKH 1RUZHJLDQ VWRFN PDUNHW�

.H\ZRUGV� $VVHW SULFLQJ� 'XUDWLRQ� 0XOWLIDFWRU PRGHOV� 5LVN PDQDJHPHQW� 6WDWH YDULDEOH

LQQRYDWLRQV

-(/ FODVVLILFDWLRQ� *��� *��� *��� 0��

� ,QWURGXFWLRQ

:H LQYHVWLJDWH WKH GLIIHUHQFH LQ UHWXUQ DQG ULVN H[SRVXUH EHWZHHQ FRPSDQLHV ZLWK KLJK DQG ORZ HTXLW\

GXUDWLRQ LQ WKH 1RUZHJLDQ VWRFN PDUNHW IURP ���� WR ����� )DPD DQG )UHQFK¶V ������ YDOXH SUHPLXP

IRU LQYHVWLQJ LQ ILUPV ZLWK KLJK ERRN�WR�PDUNHW IXQGDPHQWDOV UHFLHYHV FULWLFLVP DV WKH XQGHUO\LQJ ULVN
�1RUG 8QLYHUVLW\� 8QLYHUVLWHWVDOpHQ ��� ���� %RG¡� VLJXUG�E�MHQVHQ#VWXGHQW�QRUG�QR
�1RUG 8QLYHUVLW\� 8QLYHUVLWHWVDOpHQ ��� ���� %RG¡� JMHUPXQG�EHUJHUHQJHQ#VWXGHQW�QRUG�QR

�



LV QRW FOHDU� 6WXGLHV VXJJHVW WKDW GLIIHUHQFHV LQ FRPSDQLHV¶ GXUDWLRQ RQ HTXLW\ PD\ H[DPLQH WKH ULVN

H[SRVXUH RI YDOXH SUHPLXPV� DV WKH\ ILQG ILUPV ZLWK ORZ HTXLW\ GXUDWLRQ WR SHUIRUP SRRUO\ LQ WLPHV RI

ILQDQFLDO GLVWUHVV �&DPSEHOO DQG 9RXOWHHQDKR� ����� /HWWHDX DQG :DFKWHU� ������ 'XUDWLRQ LQ HTXLW\

LV WKH OHQJWK RI WLPH IRU FDVK IORZV IURP DQ DVVHW WR IXOO\ UHSD\ WKH LQLWLDO LQYHVWPHQW� DQG FDQ DOVR

EH D PHDVXUH RI VHQVLWLYLW\ DJDLQVW FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW� :H WKHUHIRUH LQYHVLJDWH LI

GLIIHUHQFHV LQ WKH ERRN HTXLW\ GXUDWLRQ RI ILUPV FDQ H[SODLQ GLIIHUHQFHV LQ ULVN DQG UHWXUQ LQ WKH VWRFN

PDUNHW�

2XU UHVHDUFK UHODWHV WR WKH OLWHUDWXUH ZLWK D GLIIHUHQW PHDVXUHPHQW PHWKRGRORJ\ WKDQ WKH PDMRULW\ RI

RWKHU UHVHDUFKHUV� /HWWDX DQG:DWFKHU ������ XVH H[SHFWHG FDVK IORZV DV D PHDVXUH RI GXUDWLRQ� VLPLODU

WR 'HFKRZ HW DO� ������� YDQ %LQVEHUJHQ HW DO� ������ DQG :HEHU ������� 1RQH RI WKH WKHVH VWXGLHV

FRQVWUXFW ILUP¶V GXUDWLRQ DV D ULVN IDFWRU� 0RKUVFKODGW DQG 1ROWH ������ DUJXH DJDLQVW PHDVXULQJ HTXLW\

GXUDWLRQ DFFRUGLQJ WR WKH WLPLQJ RI H[SHFWHG FDVK IORZV� 7KH\ FODLP LW FDQ RQO\ EH DSSURSULDWHO\

PHDVXUHG ZKHQ FDVK IORZV DUH JHQHUDWHG ZLWK WKH UHDOL]HG DVVHWV DQG OLDELOLWLHV RI ILUPV� :H WKHUHIRUH

EDVH RXU PHWKRGRORJ\ RQ WKH GXUDWLRQ RI DVVHWV DQG OLDELOLWLHV DW WLPH W� DV D QHZ DSSURDFK ZLWKLQ

WKH VFRSH RI DVVHW SULFLQJ PRGHOOLQJ� )LUPV ERRN HTXLW\ GXUDWLRQ LV WKHUHIRUH WKH ZHLJKWHG GXUDWLRQ

RI DVVHWV PLQXV OLDELOLWLHV DW WLPH W� ZKLFK LV VXSSRVHG WR PHDVXUH WKH VHQVLWLYLW\ RQ PDUNHW YDOXH RI

HTXLW\ DJDLQVW FKDQJHV LQ LQYHVWPHQW RSSRUWXQLWLHV� )LUPV ZLWK ORZHU GXUDWLRQ DUH PRUH OLNHO\ WR KDYH

D SRVLWLYH UHODWLRQVKLS ZLWK WKH LQYHVWPHQW HQYLURQPHQW� $ SRVLWLYH LQYHVWPHQW HQYLURQPHQW UHIOHFWV

KLJKHU LQWHUHVW UDWHV� ZKLOH D QHJDWLYH LQYHVWPHQW HQYLURQPHQW UHIOHFWV ORZHU LQWHUHVW UDWHV� 7KH VHFRQG

SUDFWLFDOLW\ LV WKDW ORZ�GXUDWLRQ ILUPV JHQHUDWH VKRUWHU FDVK IORZV DQG WKHUHIRUH IDFH ODUJHU UHLQYHVWPHQW

ULVN� 7KH UHDVRQ LV WKDW WKHUH LV DOZD\V ULVN LQYROYHG LQ QHZ SURMHFWV� DV WKH\ GR QRW JXDUDQWHH WKH VDPH

OHYHO RI FDVK IORZV DV SUHYLRXV RQHV� +LJK�GXUDWLRQ ILUPV KDYH ORQJHU FDVK IORZV DQG WKHLU SUHVHQW

YDOXH RQ DVVHWV LQFUHDVH ZKHQ WKH LQYHVWPHQW HQYLURQPHQW GHWHULRUDWHV� )LUPV ZLWK KLJKHU ZHLJKWHG

GXUDWLRQ RQ DVVHWV UHODWLYH WR OLDELOLWLHV VHUYHV DV KHGJHV LQ WLPHV RI HFRQRPLF UHFHVVLRQV VLQFH WKHLU

SUHVHQW YDOXH ULVH IURP GHFUHDVLQJ GLVFRXQW UDWHV�

,Q WKH DQDO\VLV� RXU K\SRWKHVLV LV WKHUHIRUH WKDW WKH LQYHVWRU UHTXLUH PRUH UHZDUG IRU WKH DGGLWLRQDO

�



ULVN LQYROYHG LQ KROGLQJ ORZ�GXUDWLRQ VWRFNV� 7R YHULI\ WKH UHODWLRQVKLS� ZH UDQN FRPSDQLHV DFFRUG�

LQJ WR WKHLU HTXLW\ GXUDWLRQ DQG WHVW WKHP DJDLQVW SULFHG ULVN IDFWRUV DQG PDFURHFRQRPLF YDULDEOHV�

:H WHVW WKH FRQQHFWLRQ EHWZHHQ ILUP¶V HTXLW\ GXUDWLRQ DQG FKDQJHV LQ PDFURHFRQRPLF VWDWH YDULDEOHV�

JLYHQ WKH K\SRWKHVLV WKDW HTXLW\ GXUDWLRQ DV D ULVN IDFWRU UHIOHFWV FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW�

0RKUVFKODGW DQG 1ROWH ������ ILQG ORZ�GXUDWLRQ ILUPV WKDW DUH PHDVXUHG RQ DVVHWV DQG OLDELOLWLHV DW WLPH

W WR EH VLJQLILFDQWO\ UHODWHG WR PDFURHFRQRPLF FKDQJHV� )ROORZLQJ WKH DQDORJ\ RI 0HUWRQ¶V ,&$30

������� LQYHVWRUV FKDUJH ULVN SUHPLXPV IRU VWRFNV WKDW DUH SRVLWLYHO\ UHODWHG WR WKH LQYHVWPHQW HQYLURQ�

PHQW� :H WHVW WKH OLQN EHWZHHQ WKH ILUP¶V HTXLW\ GXUDWLRQ� ILQDQFLDO SHUIRUPDQFH DQG PDFURHFRQRPLF

FKDQJHV E\ VHYHUDO UHJUHVVLRQ SURFHGXUHV�

7R HYDOXDWH WKH SHUIRUPDQFH� ZH FUHDWH SRUWIROLRV DFFRUGLQJ WR WKH HTXLW\ GXUDWLRQ RI ILUPV DQG DS�

SO\ D ORQJ�VKRUW VWUDWHJ\� ZKHUH ZH FRPSDUH WKH UHWXUQ GLIIHUHQFH EHWZHHQ WKH ORZHVW DQG WKH KLJKHVW

GXUDWLRQ SRUWIROLRV� 7KLV KHOSV WR SURYH LI ORZ�GXUDWLRQ VWRFNV RXWSHUIRUP KLJK�GXUDWLRQ VWRFNV� 7KH

PHWKRG LV ZLGHO\ XVHG LQ WKH OLWHUDWXUH� DV LW KHOSV WR SURYLGH HYLGHQFH RI WKH RXWSHUIRUPDQFH EHWZHHQ

GLIIHUHQW RSSRVLWLRQV� 0RKUVFKODGW DQG 1ROWH ������ FRQVWUXFWHG YDOXH ZHLJKWHG SRUWIROLRV EDVHG RQ

HTXLW\ GXUDWLRQ� DQG ILQG WKDW ORZ GXUDWLRQ SRUWIROLRV RXWSHUIRUP KLJK�GXUDWLRQ SRUWIROLRV ZLWK D VLJQLI�

LFDQW PRQWKO\ DYHUDJH UHWXUQ RI ������ *RQoDOYHV ������ FUHDWHV HTXDOO\ ZHLJKWHG SRUWIROLRV DQG VRUW

VWRFNV DFFRUGLQJ WR WKH GXUDWLRQ RQ FDVK IORZV� H[FOXGLQJ VPDOO FRPSDQLHV WR PDNH VXUH WKH UHVXOWV

DUH QRW GULYHQ E\ WKHVH� +H ILQGV ORZ�GXUDWLRQ VWRFNV WR \LHOG DQ DQQXDO SUHPLXP RI ���� UHODWLYH

WR ORQJ�GXUDWLRQ VWRFNV� :HEHU ������ ILQGV WKH ORZ�GXUDWLRQ VWRFNV WR HDUQ D VLJQLILFDQW H[FHVV UH�

WXUQ RI ����� RYHU KLJK�GXUDWLRQ VWRFNV� ZKLFK LV UREXVW DJDLQVW WKH )DPD�)UHQFK IDFWRUV� :H IXUWKHU

LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ WKH VWRFN UHWXUQ SDWWHUQ RI HTXLW\ GXUDWLRQ SRUWIROLRV DQG XQGHU�

O\LQJ PDFURHFRQRPLF VWDWH YDULDEOHV� ,Q WKLV ZD\ ZH WHVW WKH K\SRWKHVLV WKDW WKH WUDGH�RII EHWZHHQ

ORZ�GXUDWLRQ ILUPV DQG KLJK�GXUDWLRQ DUH GXH WR FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW� 0RKUVFKODGW

DQG 1ROWH ������ ILQG PDFURHFRQRPLF VWDWH YDULDEOHV WR EH VLJQLILFDQWO\ DQG SRVLWLYHO\ FRUUHODWHG ZLWK

ORZ�GXUDWLRQ ILUPV�

'LIIHUHQW DUJXPHQWV DUH PDGH RQ WKH UHODWLRQVKLS EHWZHHQ ORZ DQG KLJK GXUDWLRQ ILUPV� :KLOH &RUQHOO

�



������ FODLPV WKDW KLJK�GXUDWLRQ ILUPV DUH H[SRVHG WR PRUH ULVN GXH WR D KLJKHU FRYDULDQFH ZLWK WKH

PDUNHW� &DPSEHOO DQG 9XROWHHQDKR ������ DUJXH WKDW PDUNHW GHFOLQHV ZLOO FRPSHQVDWH WKHVH E\ KLJKHU

H[SHFWHG UHWXUQV� /HWWDX DQG :DWFKHU ������ GHYHORS D PRGHO ZKHUH WKH\ FRQVLGHU WKH WLPLQJ RI FDVK

IORZ� 7KH\ ILQG KLJK�GXUDWLRQ DUH KLJKO\ GHSHQGHQW RQ FKDQJHV LQ WKH PDUNHW SULFH RI ULVN ZKLOH ORZ�

GXUDWLRQ VWRFNV DUH PRUH GHSHQGHQW RQ FDVK IORZ IOXFWXDWLRQV� :HEHU ������� YDQ� %LQVEHUJHQ HW DO�

������ DQG 'HFKRZ HW DO� DSSO\ WKH VDPH PRGHO DQG ILQG ORZ�GXUDWLRQ VWRFNV RXWSHUIRUP KLJK�GXUDWLRQ

VWRFNV� 'HFKRZ HW DO� ������ VWXG\ FDVK�IORZ GXUDWLRQ LQ WKH FURVV�VHFWLRQ RI 86 VWRFN UHWXUQV DQG

ILQG KLJK�GXUDWLRQ VWRFNV WR KDYH ORZHU UHWXUQV DQG FRQVLGHU WKH )DPD DQG )UHQFK ������ ERRN�WR�

PDUNHW IDFWRU WR EH D SUR[\ IRU HTXLW\ GXUDWLRQ� 7KHVH DUH PHDVXUHV RI IXWXUH FDVK IORZV� ZKLFK LQWHQG

WR UHIOHFW WKH WLPLQJ RI FDVK IORZ� 2XU PHWKRGRORJ\ LQWHQG WR UHIOHFW VWRFNV GLVFRXQW UDWH VHQVLWLYLW\�

0RVW VWXGLHV DUH WHVWHG LQ WKH $PHULFDQ PDUNHW� DQG ZH ILQG QR VLPLODU VWXGLHV GRQH LQ WKH 1RUZHJLDQ

PDUNHW�

,Q VXPPDU\� RXU VWXG\ VHHNV WR D SURYLGH VWURQJHU HYLGHQFH IRU RU DJDLQVW WKH HPSLULFDO ILQGLQJV WKDW

VXJJHVWV WKHUH LV DQ H[LVWLQJ ULVN SUHPLXP IRU ORZ�GXUDWLRQ VWRFNV� ZKHWKHU UHWXUQ GLIIHUHQFHV LQ ILUPV

HTXLW\ GXUDWLRQ DUH H[SODLQHG E\ PDFURHFRQRPLF FKDQJHV DQG WR VXSSRUW D EHWWHU IUDPHZRUN LQ WKH

ILQDQFLDO OLWHUDWXUH WR EHWWHU DGGUHVV SULFH FKDQJHV RI VWRFNV�

� 'DWD

:H VWXG\ FRPSDQLHV OLVWHG DW 2VOR 6WRFN ([FKDQJH �26(�� 6LQFH WKH XQLW RI DQDO\VLV LV WKH 1RUZHJLDQ

VWRFNPDUNHW� ZH FRQVLGHU 2VOR 6WRFN ([FKDQJH%HQFKPDUN ,QGH[ �26(%;� DV RXU SUR[\� 7KH26(%;

FRQWDLQV D VHOHFWLRQ RI VWRFNV WKDW DUH UHSUHVHQWDWLYH IRU DOO SXEOLFO\ OLVWHG FRPSDQLHV DW 2VOR 6WRFN

([FKDQJH� 7KH GDWD LQ RXU VWXG\ LQFOXGHV DOO VWRFNV WKDW SDUWLFLSDWH LQ WKH 26(%; GXULQJ WKH SHULRG

WR HQVXUH QR VXUYLYRUVKLS ELDV� 2XU VWXG\ WDNH SODFH LQ WKH WLPH SHULRG EHWZHHQ -XO\ ���� DQG -XQH

����� $QQXDO DFFRXWLQJ GDWD LV OLQNHG WR PRQWKO\ VWRFN UHWXUQV IURP MXO\t WR MXQHt+1 WR PDNH VXUH

WKDW WKH LQIRUPDWLRQ DQG UHSRUWV DUH SXEOLVKHG EHIRUH WKH UHWXUQ PHDVXUHPHQW� 0RQWKO\ UHWXUQV DQG

EDODQFH VKHHW GDWD DUH REWDLQHG IURP 7,7/21� D ILQDQFLDO GDWDEDVH RIIHULQJ GDWD IRU VWRFNV OLVWHG DW

�



26(%;� :H ILOWHU RXW DEQRUPDO UHWXUQV� PRQWKO\ UHWXUQ REVHUYDWLRQV WKDW LQFUHDVH PRUH WKDQ ����

RU GHFUHDVH PRUH WKDQ ��� DUH H[FOXGHG IURP WKH GDWDVHW� 6WRFNV WKDW DUH WUDGHG EHORZ � 1RUZHJLDQ

NURQHU �12.� DUH WUHDWHG DV PLVVLQJ� GXH WR ODUJH YRODWLOLW\ GULYHQ E\ ILUPV ZLWK ORZ VWRFN SULFHV� :H

UHPRYH FRPSDQLHV LQ VHFWRUV ZKHUH WKH EDODQFH VKHHW GRHV QRW DOORZ IRU DQ DSSURSULDWH PHDVXUHPHQW

RI GXUDWLRQ� 6LPLODU WR )DPD 	 )UHQFK ������ ZH H[FOXGH ILUPV LQ WKH ILQDQFLDO VHFWRU� ZKLFK LQFOXGHV

EDQNV� (7)V DQG RWKHU ILQDQFLDOV� ,Q JHQHUDO� H[FOXGLQJ ILQDQFLDO ILUPV LV GXH WR WKHLU KLJK OHYHUDJH�

ZKLFK LV YHU\ GLIIHUHQW IURP RWKHU FRPSDQLHV� 1RUPDO UHWXUQV DUH FKRVHQ LQVWHDG RI ORJDULWKPLF DV LW

FDSWXUHV WKH ³WUXH´ UHWXUQ FKDQJH IURP WKH SUHYLRXV REVHUYDWLRQ� DQG GXH WR WKH IDFW WKDW ORJDULWKPLF

UHWXUQ DVVXPHV FRQWLQXRXV UHWXUQ� 7KLV LV GRQH E\ REVHUYLQJ WKH SHUFHQWDJH FKDQJH EHWZHHQ WKH ODVW

WUDGLQJ GD\V LQ HDFK PRQWK�

:H XVH WKH &DUKDUW ������ IRXU�IDFWRU PRGHO WR DQDO\]H WKH H[FHVV UHWXUQ� ZKLFK LQFOXGHV WKH YDULDEOHV

H[FHVV PDUNHW UHWXUQ �0.7�� ERRN�WR�PDUNHW UDWLR �+0/�� VL]H �60%� DQG PRPHQWXP �020�� :H

DSSO\ WKHVH IDFWRUV LQ D UHJUHVVLRQ WR HVWLPDWH WKH H[FHVV UHWXUQ� DVVXPLQJ LW¶V SRVVLEOH WR GLYLGH EHWD

YDOXHV LQWR VHYHUDO IDFWRUV WR LOOXPLQDWH WKH ULVN� 7KLV PDNHV LW HDVLHU WR GUDZ FRQFOXWLRQV RQ WKH H[�

SRVXUH DJDLQVW WKH ULVN IDFWRUV DQG WKH OHYHO RI VLJQLILFDQFH� 7KH YDULDEOHV DUH GUDZQ IURP %HUQW $UQH

2GHJDDUG¶V ZHEVLWH�� 7KHVH DUH FRQVWUXFWHG LQ WKH 1RUZHJLDQ PDUNHW� $FFRUGLQJ WR )DPD DQG )UHQFK

������� UHJLRQDO DVVHW�SULFLQJ PRGHOV SHUIRUP EHWWHU WKDQ JOREDO PRGHOV�

,Q WKH HQG VHFWLRQ ZH DSSO\ WKH )DPD�0DF%HWK ������ PRGHO WR WHVW ZKHWKHU RXU HTXLW\ GXUDWLRQ IDFWRU

FDUULHV D VLJQLILFDQW UHWXUQ SUHPLXP EH\RQG WKH VWDQGDUG ULVN IDFWRUV LQ WKH 1RUZHJLDQ VWRFN PDUNHW�

:H DOVR FRQVWUXFW D PRGHO ZKHUH ZH LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ HTXLW\ GXUDWLRQ DQG LQQR�

YDWLRQV LQ VWDWH YDULDEOHV� WR VXSSRUW HYLGHQFH IRU RU DJDLQVW WKH LGHD WKDW GLIIHUHQFHV LQ ILUP HTXLW\

GXUDWLRQ UHIOHFWV FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW� :H FROOHFW �� \HDU DQG �� PRQWKV 1RUZH�

JLDQ JRYHUQPHQW ERQGV IURP 1RUJHV %DQN�� 0RQWKO\ RLO SULFHV DUH JDWKHUHG IURP 4XDQGO�� /DVWO\� ZH

WHVW ZKHWKHU HTXLW\ GXUDWLRQ DV D ULVN IDFWRU LV DEOH WR H[SODLQ GLIIHUHQFHV LQ DYHUDJH SRUWIROLR UHWXUQV�
�KWWS���ILQDQFH�EL�QR�aEHUQW�ILQDQFLDOBGDWD�RVHBDVVHWBSULFLQJBGDWD�LQGH[�KWPO
�KWWSV���ZZZ�QRUJHV�EDQN�QR�WHPD�6WDWLVWLNN�5HQWHVWDWLVWLNN�
�KWWSV���ZZZ�TXDQGO�FRP�GDWD�)5('�'&2,/%5(17(8�&UXGH�2LO�3ULFHV�%UHQW�(XURSH

�



� 0HWKRGRORJ\

��� 0HDVXUHPHQW RI (TXLW\ GXUDWLRQ

,Q RUGHU WR H[DPLQH WKH UHODWLRQVKLS EHWZHHQ VWRFN UHWXUQ DQG HTXLW\ GXUDWLRQ LQ WKH 1RUZHJLDQ VWRFN

PDUNHW� ZH PHDVXUH ILUP HTXLW\ GXUDWLRQ EDVHG RQ EDODQFH VKHHW GDWD� 2XU DSSURDFK DQG UHDVRQLQJ DUH

ODUJHO\ LQVSLUHG E\ 0RKUVFKODGW 	 1ROWH ������� *XHGHV 	 2SOHU ������ DQG 6WRKV 	 0DXHU �������

,Q DGGLWLRQ� ZH IROORZ DSSURDFKHV E\ 7KRPDV 5� 5RELQVRQ HW DO� ������ DQG 6 WKHU DQG /DUVHQ �������

:H FRQVLGHU WKH GXUDWLRQ RI DQ DVVHW SRUWIROLR DV WKH ZHLJKWHG DYHUDJH OLIHWLPH RI WKH LQGLYLGXDO DV�

VHWV� 8QDYDLODEOH GDWD LV UHSODFHG E\ WKH PHGLDQ YDOXH RI WKH UHVSHFWLYH VHFWRU� )RU H[DPSOH� PLVVLQJ

GXUDWLRQ HVWLPDWHV IURP WKH FRPSDQ\ (TXLQRU LV UHSODFHG E\ WKH PHGLDQ RI WKH (QHUJ\ VHFWRU�

%\ VXEWUDFWLQJ WRWDO OLDELOLWLHV IURP WRWDO DVVHWV� ZH JHW WKH ILUP¶V ERRN HTXLW\� %RRN HTXLW\ GXUDWLRQ LV

PHDVXUHG DV WKH ZHLJKWHG DYHUDJH GXUDWLRQ RI DVVHWV DQG OLDELOLWLHV�

D(BE) = D(A) · A

BE
− D(L) · L

BE
�����

:KHUH '�$� LV WKH GXUDWLRQ RI WRWDO DVVHWV �$�� FDOFXODWHG E\ FDVK �&6�� FXUUHQW DVVHWV �&$�� DQG WDQJLEOH

DQG LQWDQJLEOH DVVHWV �)$��

D(A) = D(CS) · CS

A
+ D(CA) · CA

A
+ D(FA) · FA

A
�����

7KH GXUDWLRQ RI FDVK '�&6� LV VHW WR ]HUR� &DVK LV ZKDW ILUPV KDYH DYDLODEOH LQVWDQWO\� ZKLFK LPSOLHV

FRQVWDQW UHLQYHVWPHQW ULVN DQG QR KHGJH DJDLQVW FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW� ,W¶V QRW DOZD\V

RSWLPDO IRU ILUPV WR NHHS ODUJH DPRXQWV RI FDVK EHFDXVH FDVK FDQ UDWKHU EH LQYHVWHG DQG JHQHUDWH UHWXUQV

DERYH WKH ULVN�IUHH UDWH� 7KH UHDVRQ ILUP NHHSV FDVK LV GXH WR OLTXLGLW\ QHHGV�

'XUDWLRQ RI FXUUHQW DVVHWV '�&$� FDQ EH LQWHUSUHWHG DV WKH DYHUDJH UHPDLQLQJ WLPH XQWLO FXUUHQW DVVHWV

DUH FRQYHUWHG LQWR FDVK� :H PHDVXUH '�&$� DV VKRUW�WHUP DVVHWV GLYLGHG E\ RSHUDWLQJ H[SHQVHV� EH�

�



FDXVH VKRUW�WHUP DVVHWV DUH XVHG WR IXQG GDLO\ RSHUDWLRQV� '�&$� WKXV UHIOHFWV KRZ ORQJ LW WDNHV IRU

FXUUHQW DVVHWV WR EH XVHG XS LQ WKH RSHUDWLQJ F\FOH�

0RKUVFKODGW DQG 1ROWH ������ PHDVXUH WKH GXUDWLRQ RI WDQJLEOH '�7$� DQG LQWDQJLEOH '�,$� DVVHWV

VHSDUDWHO\� '�7$� LV PHDVXUHG DV SURSHUW\� SODQW DQG HTXLSPHQW �33(� GLYLGHG E\ DQQXDO GHSUHFLDWLRQ�

DQG '�,$� DV QHW LQWDQJLEOH DVVHWV GLYLGHG E\ DQQXDO DPRUWL]DWLRQ� %DODQFH VKHHW GDWD IURP 7,7/21

UHSRUWV GHSUHFLDWLRQ DQG DPRUWL]DWLRQ WRJHWKHU� 6LQFH LW LV QRW SRVVLEOH WR H[WUDFW WKH YDOXHV IURP HDFK

RWKHU ZH FRQVLGHU 7$ DQG ,$ WRJHWKHU DV IL[HG DVVHWV �)$�� ZKLFK LV WKH VXP RI 33( DQG LQWDQJLEOH

DVVHWV ZLWK D ILQLWH XVHIXO OLIHWLPH� 7KH OLIHWLPH PHDVXUH RI )$ LV WKHQ JLYHQ E\�

D(FA) = FA

Depreciation and Amortization
· Net PPE

Gross PPE
�����

0HUJLQJ 7$ DQG ,$ GR QRW VHHP WR JLYH DQ\ ORJLFDO GHIDXOWV DQG ZLOO QHLWKHU FDXVH DQ\ GLIIHUHQFH LQ

WKH PHDVXUHPHQW RI ERRN HTXLW\ GXUDWLRQ� ZKLFK LV WKH VRXUFH RI RXU VWXG\� ,I GDWD LV QRW DYDLODEOH IRU D

PHDVXUH RI '�)$� LW LV VHW WR WKH PHGLDQ DV D ZKROH� VLQFH 7$ DQG ,$ DUH DVVXPHG WR EH WKH VDPH DFURVV

WLPH DQG HQWLWLHV� 1HW 33( RYHU JURVV 33( UHSUHVHQWV WKH UHPDLQLQJ OLIHWLPH RI WDQJLEOH DQG LQWDQJLEOH

DVVHWV� ,I WKLV UDWLR LV XQDYDLODEOH� LW LV VHW WR ���� 2Q DYHUDJH� WKH FDVK IORZV LQ ERWK LQWDQJLEOH DQG

WDQJLEOH DVVHWV DULVH KDOIZD\ RI WKH UHPDLQLQJ OLIHWLPH �0RKUVFKODGW 	 1ROWH� ������ )XUWKHUPRUH�

FDOFXODWLQJ WKH OLIHWLPH RI DVVHWV IRU HDFK ILUP OHDGV WR LQDFFXUDWH UHVXOWV EHFDXVH RI LQFRQVLVWHQFLHV

LQ GHSUHFLDWLRQ DQG DPRUWL]DWLRQV LQ ILUPV¶ RSHUDWLRQV� $QRWKHU UHDVRQ LV GXH WR WKH IDFW WKDW ILQDQFLDO

UHSRUWLQJ GRHV QRW FORVH WKH JDS EHWZHHQ DFWXDO HFRQRPLF OLIHWLPH DQG DVVXPHG OLIHWLPH RI WKHVH DVVHWV�

:H XVH D GLVFRXQW IDFWRU RI � RQ DOO ILUPV� DQG WKHUHIRUH QR VHQVLWLYLW\ RQ FDVK IORZV� 7KH UHDVRQ LV

WKDW ZH FRQVLGHU FDVK IORZV IURP H[LVWLQJ DVVHWV� ZKLFK LQWHQG WR EH LQGHSHQGHQW RI FKDQJHV LQ WKH

LQYHVWPHQW HQYLURQPHQW�

7KH GXUDWLRQ RI WRWDO OLDELOLWLHV �/� LV FDOFXODWHG DV WKH ZHLJKWHG DYHUDJH RI FXUUHQW OLDELOLWLHV �&/� DQG

ORQJ�WHUP OLDELOLWLHV �//��

�



D(L) = D(CL) · CL

L
+ D(LL) · LL

L
�����

:H PHDVXUH WKH GXUDWLRQ RI FXUUHQW OLDELOLWLHV '�&/� DV VKRUW�WHUP GHEW GLYLGHG E\ RSHUDWLQJ H[SHQFHV�

%RWK VKRUW�WHUP GHEW DQG RSHUDWLQJ H[SHQVHV DUH LQFXUUHG LQ D VKRUW WLPH SHULRG� 6LQFH VKRUW�WHUP GHEW

LV XVHG WR IXQG GDLO\ RSHUDWLQJ H[SHQVHV� WKH UDWLR UHIOHFWV WKH DYHUDJH WLPH XQWLO WKH FXUUHQW OLDELOLWLHV

DUH UHSDLG�

:H FRQVLGHU D FRQVWDQW GXUDWLRQ IRU ORQJ�WHUP GHEW �//� DPRQJ WKH ILUPV� 6LPLODU WR 6 WKHU DQG /DUVHQ

������� ZH DVVXPH DQ DYHUDJH WLPH RI � \HDUV GRZQ SD\PHQW� 7,7/21 GRHV QRW VSHFLI\ PDWXULWLHV LQ

ORQJ�WHUP GHEW IRU 1RUZHJLDQ ILUPV� // GLYLGHG E\ (DUQLQJV %HIRUH ,QWHUHVW DQG 7D[HV �(%,7� UHIOHFWV

WKH DYHUDJH WLPH XQWLO ORQJ WHUP REOLJDWLRQV DUH UHSDLG� JLYHQ WKH FXUUHQW HDUQLQJV RI WKH ILUP� 7KLV

UDWLR JLYHV D PHGLDQ OLIHWLPH RI ���� \HDUV� ZKLFK VHHPV WR EH D JRRG SUR[\ DJDLQVW WKH VXJJHVWHG �

E\ 6 WKHU DQG /DUVHQ ������� %XW GXH WR WKH IOXFWXDWLRQV FDXVHG E\ QHJDWLYH DQG OLWWOH HDUQLQJV� WKH

RXWOLHUV FDXVH LQDFFXUDWH DQG LPSUREDEOH PHDVXUHV� 0RKUVFKODGW DQG 1ROWH ������ ILQG ORQJ�WHUP GHEW

GXUDWLRQ EDVHG RQ DYDLODEOH PDWXULW\ GDWD IURP $PHULFDQ ILUPV LQ WKH WLPH SHULRG ��������� ZLWK DQ

DYHUDJH GXUDWLRQ RI ���� \HDUV DQG D VWDQGDUG GHYLDWLRQ RI ����� ZKLFK LQGLFDWH D YHU\ OLWWOH GHYLDWLRQ

IURP WKH PHDQ� 7KLV VXSSRUWV RXU GHFLVLRQ RI FRQVLGHULQJ DQ DYHUDJH GRZQ SD\PHQW RI � \HDU DPRQJ

DOO ILUPV� ZLWK OLWWOH LPSDFW RQ WKH IXUWKHU DQDO\VLV� 7KLV PHWKRG OHDGV WR OHVV ILUPV ZLWK QHJDWLYH '�%(��

DV '�/� EHFRPHV FRQVLGHUDEO\ ORZHU FRPSDUHG WR PHDVXULQJ // RYHU (%,7� 0HDVXULQJ // RYHU (%,7

ZLOO UHVXOW LQ PRUH ILUPV ZLWK QHJDWLYH ERRN HTXLW\ GXUDWLRQ� DQG WKHUHIRUH PRUH ILUPV WKDW FR�YDU\

ZLWK FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW�

7R HQVXUH FRQVLVWHQF\� WKH DFFRXQWLQJ GDWD KDV WR PHHW WKH IROORZLQJ UHTXLUHPHQWV� WKH YDOXHV IRU

WRWDO DVVHWV� FXUUHQW DVVHWV� FDVK DQG FXUUHQW OLDELOLWLHV PXVW EH SRVLWLYH� $GGLWLRQDOO\� FXUUHQW DVVHWV

�OLDELOLWLHV� PXVW QRW H[FHHG WRWDO DVVHWV �OLDELOLWLHV�� DQG WKH GLIIHUHQFH EHWZHHQ WRWDO DVVHWV DQG WRWDO

OLDELOLWLHV PXVW EH SRVLWLYH�

�



��� 3HUIRUPDQFH HYDOXDWLRQ RI HTXLW\ GXUDWLRQ

:H FUHDWH SRUWIROLRV EDVHG RQ WKH DYHUDJH HTXLW\ GXUDWLRQ RI ILUPV LQ RUGHU WR LQYHVWLJDWH LWV UHODWLRQVKLS

ZLWK ILQDQFLDO SHUIRUPDQFH� $ SRUWIROLR DSSURDFK LV XVHG EHFDXVH UHWXUQV RQ LQGLYLGXDO VWRFNV DUH PRUH

YRODWLOH� DQG WKXV PDNH LW KDUGHU WR GLVFDUG WKH K\SRWKHVLV RI HTXDOLW\ RI DYHUDJH UHWXUQ� 7KURXJK D

SRUWIROLR DQDO\VLV ZH VRUW VWRFNV ZLWK VLPLODU FKDUDFWHULVWLFV UHODWHG WR GXUDWLRQ� ZKLFK HQDEOHV XV WR

FDSWXUH GLIIHUHQFHV LQ DYHUDJH UHWXUQV� 7KLV PHWKRGRORJ\ PDNHV LW SRVVLEOH WR GR YDOLG VWXGLHV RQ DVVHW

SULFLQJ PRGHOV�

7R HYDOXDWH WKH SHUIRUPDQFH HTXLW\ GXUDWLRQ� ZH DSSO\ WKH IRXU�IDFWRU PRGHO E\ &DUKDUW ������� $

PXOWL�IDFWRU PRGHO LQFOXGHV VHYHUDO FRQWURO YDULDEOHV WR UHGXFH WKH OLNHOLKRRG WKDW WKDW WKH UHVXOWV DUH

GULYHQ E\ RWKHU IDFWRUV� :H DFFRXQW IRU VL]H� PRPHQWXP DQG YDOXH YHUVXV JURZWK VWRFNV� ,QFOXGLQJ

WKHVH IDFWRUV PDNH LW SRVVLEOH WR HVWLPDWH WKH GHJUHH WR ZKLFK HDFK IDFWRU FRQWULEXWHV WR WKH KLVWRULFDO

UHWXUQ� :H FRQVLGHU HTXDOO\ ZHLJKWHG SRUWIROLRV LQ RXU DQDO\VLV� 7KH DEQRUPDO ULVN�DGMXVWHG UHWXUQ RI

WKH SRUWIROLRV LV WKHUHIRUH FDOFXODWHG E\�

Ri,T = αi + βiMKTi,t + siSMBi,t + hiHMLi,t + miMOMi,t + εi,t �����

:KHUH 5i,t LV WKH SRUWIROLR H[FHVV UHWXUQ DW WLPH W� α LV WKH DEQRUPDO ULVN�DGMXVWHG UHWXUQ� 0.7i,t� 60%�

+0/ DQG 020 DUH WKH UHWXUQV RQ WKH PDUNHW� VL]H� YDOXH DQG PRPHQWXP IDFWRUV DW WLPH W� ε LV WKH

HUURU WHUP� ([FHVV UHWXUQV DUH FDOFXODWHG E\ VXEWUDFWLQJ WKH ULVN�IUHH UDWHV IURP WKH PRQWKO\ UHWXUQV�

:H GR D ORQJ�VKRUW VWUDWHJ\� ZKHUH ZH WDNH D ORQJ SRVLWLRQ LQ WKH ORZ HTXLW\ GXUDWLRQ SRUWIROLR DQG D

VKRUW SRVLWLRQ LQ WKH KLJK HTXLW\ GXUDWLRQ SRUWIROLR� DV ZH LQYHVWLJDWH LI ORZ�GXUDWLRQ ILUPV RXWSHUIRUPHV

KLJK�GXUDWLRQ ILUPV� $ W�WHVW RQ WKLV VWUDWHJ\ ZLOO WHVW ZKHWKHU WKH UHWXUQ LV VLJQLILFDQWO\ GLIIHUHQW IURP

]HUR�

:H FRQVWUXFW WKH HTXLW\ GXUDWLRQ ULVN IDFWRU /'0+' �/RZ�GXUDWLRQ PLQXV KLJK�GXUDWLRQ� E\ FUHDWLQJ

SRUWIROLRV ZLWK WKH DYHUDJH UHWXUQ RI VWRFNV ZLWK WKH ERWWRP KDOI GXUDWLRQ PLQXV WKH DYHUDJH UHWXUQ

IURP VWRFNV RI WKH WRS KDOI GXUDWLRQV� 7KLV HQDEOHV XV WR LQWHUSUHW WKH H[SRVXUH WKDW ORZ�GXUDWLRQ ILUPV

�



KDYH RQ LQQRYDWLRQV LQ VWDWH YDULDEOHV DQG WKH PDUNHW� :H LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ HTXLW\

GXUDWLRQ DQG LQQRYDWLRQV LQ VWDWH YDULDEOHV E\ GHULYLQJ WKH IROORZLQJ HTXDWLRQ�

Ri,T = αi + βiT̂ERM i,t + siR̂F i,t + hiÔILi,t + εi,t �����

:KHUH 5i,t LV WKH H[FHVV UHWXUQ RI /'0+' DW WLPH W� α LV WKH DEQRUPDO ULVN�DGMXVWHG UHWXUQ� 7(50�

5) DQG 2,/ DUH WKH LQQRYDWLRQV LQ WHUP VSUHDG� ULVN�IUHH UDWH DQG ORJKDULWPLF FKDQJHV LQ WKH RLO SULFH

DW WLPH W� ε LV WKH HUURU WHUP� ([FHVV UHWXUQV DUH FDOFXODWHG E\ VXEWUDFWLQJ WKH ULVN�IUHH UDWHV IURP WKH

PRQWKO\ UHWXUQV�

7KH UHDVRQ WR LQFOXGH PDFURHFRQRPLF VWDWH YDULDEOHV LV WR VHH LI /'0+' LV VLJQLILFDQWO\ H[SRVHG WR

FKDQJHV LQ WKH LQYHVWPHQW HQULURQPHQW� 2XU DQDO\VLV UHODWHV WR 3HWNRYD ������ DQG 0HUWRQ¶V ,&$30

������� :H FRQVLGHU WKH VWDWH YDULDEOHV ULVN�IUHH UDWH �5)� DV WKH ��\HDU QRUZHJLDQ WUHDVXU\ \LHOG DQG WKH

WHUP VSUHDG �7(50� DV LV WKH GLIIHUHQFH EHWZHHQ ���\HDU DQG ��\HDU \LHOG LQ 1RUZHJLDQ JRYHUQPHQW

ERQGV� $V ZH ILQG WKH 1RUZHJLDQ VWRFN PDUNHW WR EH FRUUHODWHG ZLWK WKH SULFH RI RLO� ZH ZLOO DOVR EH

LQWURGXFLQJ ORJ FKDQJHV LQ WKH %UHQW &UXGH RLO SULFH DV DQ DGGLWLRQDO VWDWH YDULDEOH� 6LQFH RLO LV WUDGHG

LQ 86 GROODUV� ZH XVH WKH ORJ FKDQJHV LQ WKH SULFH RI RLO WR LVRODWH RLO SULFH YDULDWLRQV IURP FXUUHQF\

YDULDWLRQV� ,QQRYDWLRQV LQ WKHVH IDFWRUV ZLOO DOVR EH WHVWHG DJDLQVW /'0+'� )ROORZLQJ 3HWNRYD ������

DQG0RKUVFKODGW 	1ROWH ������� ZH DVVXPH WKH VWDWH YDULDEOH LQQRYDWLRQV WR IROORZ D ILUVW�RUGHU YHFWRU

DXWRUHJUHVVLYH �9$5� SURFHVV� 7KH LQQRYDWLRQV ZLOO EH HVWLPDWHG E\ WKH UHVXOWLQJ 9$5 UHVLGXDOV� 7KH

9$5 PRGHO ZLOO EH WHVWHG WR HQVXUH WKDW WKHUH H[LVWV QR PXOWLFROOLQHDULW\ EHWZHHQ WKH VWDWH YDULDEOH

LQQRYDWLRQV DQG WKH VWRFN UHWXUQV� $V VXJJHVWHG E\ &DPSEHOO ������� ZH WULDQJXDOL]H WKH 9$5 SURFHVV

E\ RUWKRJRQDOL]DWLRQ LQ RUGHU IRU WKH IDFWRUV WR EH RUWKRJRQDOL]HG DQG VFDOHG�

��� 5LVN SUHPLXP

,Q WKLV FKDSWHU� ZH SHUIRUP D FURVV�VHFWLRQDO DVVHW SULFLQJ WHVW WR LQYHVWLJDWH LI HTXLW\ GXUDWLRQ DV D ULVN

IDFWRU FDUULHV D VLJQLILFDQW ULVN SUHPLXP� 7KDW LV� ZKHWKHU DQ LQYHVWRU FDQ H[SHFW WR JDLQ H[FHVV UHWXUQ

��



RYHU ULVN�IUHH LQYHVWPHQWV E\ FRQVLGHULQJ ILUP HTXLW\ GXUDWLRQ LQ DQ LQYHVWPHQW VWUDWHJ\� :H DSSO\ WKH

)DPD�0DF%HWK ������ PRGHO WR DQDO\]H WKH GXUDWLRQ¶V GLUHFW HIIHFW RQ WKH UHWXUQ� E\ WHVWLQJ LI WKHVH

UHWXUQV DUH QRW FDSWXUHG E\ RWKHU NQRZQ GHWHUPLQDQWV RI FURVV�VHFWLRQDO UHWXUQ GLIIHUHQFHV� 7KH DLP LV

WR ILQG LI WKHUH LV D SUHPLXP IRU H[SRVXUH DJDLQVW HTXLW\ GXUDWLRQ DV D ULVN IDFWRU�

:H GR D UROOLQJ UHJUHVVLRQ LQ D WLPH VHULHV ZLWK WKH DYHUDJH PRQWKO\ UHWXUQ LQ /'0+'� ZKHUH WKH

SRUWIROLRV DUH UHEDODQFHG HDFK \HDU DFFRUGLQJ WR FKDQJHV LQ GXUDWLRQV� ,Q WKH ILUVW VWHS RI WKH SURFHVV�

IDFWRU H[SRVXUH WR WKH ULVN IDFWRUV DUH GHWHUPLQHG E\ UHJUHVVLQJ WKH SRUWIROLRV DJDLQVW WKH FKRVHQ ULVN

IDFWRUV n WLPHV�

Ri,T = αi + βiMKTi,t + siSMBi,t + hiHMLi,t + miMOMi,t + liLDMHDi,t + εi,t �����

:KHUH βi� si� hi� mi� li DUH WKH H[SRVXUHV DJDLQVW PDUNHW� VL]H� YDOXH� PRPHQWXP DQG HTXLW\ GXUDWLRQ�

)RU WKH VHFRQG VWHS ZH SHUIRUP D FURVV�VHFWLRQDO UHJUHVVLRQ RQ DOO UHWXUQV IRU D IL[HG SHULRG RI WLPH T

JDLQVW WKH EHWDV WKDW ZHUH HVWLPDWHG WR WKH ULVN IDFWRUV WR GHWHUPLQH WKH ULVN SUHPLXP IRU HDFK IDFWRU�

Ri,1 = γ1,0 + γ1,1β̂i,F 1 + γ1,2β̂i,F 2 + · · · + γ1,mβ̂i,F m + εi,1

Ri,2 = γ2,0 + γ2,1β̂i,F 1 + γ2,2β̂i,F 2 + · · · + γ2,mβ̂i,F m + εi,2

���

Ri,T = γT,0 + γn,1β̂i,F 1 + γn,2β̂i,F 2 + · · · + γn,mβ̂i,F m + εi,n

�����

:KHUH Ri,T LV WKH SRUWIROLR UHWXUQ L RYHU ULVN�IUHH UDWH� β LV WKH HVWLPDWHG EHWD�YDOXHV IURP WKH ILUVW VWHS�

γ DUH UHJUHVVLRQ FRHIILFLHQWV ZKLFK DUH XVHG WR FRPSXWH WKH ULVN SUHPLXP IRU HDFK IDFWRU DQG ε LV WKH

VWDQGDUG HUURU� 5LVN SUHPLXP� VWDQGDUG HUURU� VWDQGDUG GHYLDWLRQ �6'� DQG W�VWDWLVWLFV DUH FDOFXODWHG E\

WKH IROORZLQJ HTXDWLRQV�

��
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∑
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7KH ULVN SUHPLXP FDQ EH H[SODLQHG DV WKH SUHPLXP IRU XQGHUWDNLQJ WKH ULVN �EHWD� LQYROYHG� 6LQFH

IDFWRU H[SRVXUH LV EDVHG RQ KLVWRULFDO QXPEHUV� HVWLPDWHG IXWXUH UHWXUQ ZLOO QRW DOZD\V EH FRUUHFW� 7KH

UHODWLRQVKLS EHWZHHQ UHWXUQ� ULVN H[SRVXUH DQG ULVN SUHPLXP ZLOO PRVW OLNHO\ FKDQJH LQ WKH IXWXUH

�&KLQFDULQL 	 .LP� ������

� (PSLULFDO DQDO\VLV

7KLV VHFWLRQ VHHNV WR DQVZHU WKH WKUHH PDLQ REMHFWLYHV RI RXU SDSHU� LI ORZ�GXUDWLRQ ILUPV VLJQLILFDQWO\

RXWSHUIRUP KLJK�GXUDWLRQ ILUPV� LI WKH /'0+' IDFWRU VLJQLILFDQWO\ UHODWHV WR LQQRYDWLRQV LQ PDFURHFR�

QRPLF VWDWH YDULDEOHV DQG LI /'0+' FDUULHV D VLJQLILFDQW SRVLWLYH ULVN SUHPLXP� )RU WKH ILUVW REMHFWLYH

ZH XVH WKH &DUKDUW ������ IRXU�IDFWRU PRGHO �(TXDWLRQ ���� WR DFFRXQW IRU FRQWURO YDULDEOHV� DV ZH DQD�

O\]H ZKHWKHU LQYHVWRUV FDQ H[SHFW D VLJQLILFDQW ULVN�DGMXVWHG UHWXUQ E\ LQYHVWLQJ LQ ORZ�GXUDWLRQ ILUPV�

7KH QH[W REMHFWLYH DWWHPSWV WR ILQG HYLGHQFH RI WKH UHODWLRQVKLS EHWZHHQ /'0+' DQG FKDQJHV LQ WKH

LQYHVWPHQW HQYLURQPHQW �(TXDWLRQ ����� 7KH ODVW ODVW REMHFWLYH �(TXDWLRQ ���� DGUHVVHV LI LQYHVWRUV FDQ

H[SHFW D VLJQLILFDQW ULVN SUHPLXP LQ D ORQJ�VKRUW VWUDWHJ\ E\ KROGLQJ D ORQJ SRVLWLRQ LQ ORZ�GXUDWLRQ

ILUPV DQG D VKRUW SRVLWLRQ RQ KLJK�GXUDWLRQ ILUPV�

7DEOH � SUHVHQWV WKH GHVFULSWLYH VWDWLVWLFV IRU DOO FRPSRQHQWV RI RXU GXUDWLRQ PHDVXUHV� (VWLPDWHV DUH

ZLQVRUL]HG DW �� DQG ��� WR UHPRYH H[WUHPH RXWOLHUV� 6LPLODU GXUDWLRQV RI '�)$� LV FDXVHG E\ WKH ODFN

RI GHSUHFLDWLRQ DQG DPRUWL]DWLRQ OLVWHG LQ WKH ERRNV DQG WKH XVH RI JOREDO PHGLDQ DV RSSRVHG WR VHFWRU

PHGLDQ WKDW JRHV DORQJ ZLWK WKH FRQVWUDLQWV H[SODLQHG LQ WKH PHWKRGRORJ\ FKDSWHU� :H DOVR FRQVLGHU

'�//� WR EH FRQVWDQW��� 7KH SURFHGXUH GHVFULEHG LQ WKHPHWKRGRORJ\ FKDSWHU \LHOGV D UHVSHFWLYHPHGLDQ

DQG PHDQ ERRN HTXLW\ GXUDWLRQ RI ����� DQG ������ 0RKUVFKODGW DQG 1ROWH ������ PHDVXUH D PHGLDQ

DQG PHDQ ERRN HTXLW\ GXUDWLRQ RI ���� DQG ����� UHVSHFWLYHO\� /HLERZLW] ������ XVHV UHJUHVVLRQ WR
��$ WDEOH FRQWDLQLQJ WKH GHVFULSWLYH VWDWLVWLFV IRU '�//� EDVHG RQ ORQJ�WHUP OLDELOLWLHV RYHU (%,7 FDQ EH IRXQG LQ $S�

SHQGL[ �� :H QRWH WKDW WKLV FKDQJH FDXVHV ODUJH VWDQGDUG GHYLDWLRQV IRU '�/� DQG '�%(��

��



HVWLPDWH VWRFN SULFH VHQVLWLYLW\ ZLWK UHVSHFW WR GLVFRXQW UDWHV DW WKH 6	3 ��� LQGH[� DQG ILQGV D PHGLDQ

VWRFN PDUNHW GXUDWLRQ RI ����� 2XU PHDVXUH FRQWULEXWHV WR WKHVH ILQGLQJV ZLWK D VLPLODU ERRN HTXLW\

GXUDWLRQ� 0HWKRGV WKDW FRQVLGHU D FDVK IORZ�EDVHG GXUDWLRQ PHDVXUHPHQW \LHOG VXEVWDQWLDOO\ KLJKHU

GXUDWLRQ� DV WKH\ UHO\ PRUH RQ WKH IXWXUH LQYHVWPHQW HQYLURQPHQW� :HEHU ������ DQG 'HFKRZ HW DO�

������ ILQG D UHVSHFWLYH PHDQ GXUDWLRQ RI ����� DQG ����� \HDUV ZKHQ WKH\ FRQVLGHU FDVK IORZV�

7DEOH �� 6XPPDU\ VWDWLVWLFV IRU WKH GXUDWLRQ HVWLPDWHV EDVHG RQ EDODFH VKHHW GDWD�

9DULDEOH '�)$� '�&$� '�$� '�&/� '�//� '�/� '�%(�

0HDQ ����� ����� ����� ����� ����� ����� �����

6' ����� ����� ����� ����� ����� ����� �����

T��� ����� ����� ����� ����� ����� ����� ������

T��� ����� ����� ����� ����� ����� ����� �����

T��� ����� ����� ����� ����� ����� ����� �����

,Q 7DEOH � ZH DSSO\ WKH SRUWIROLR DSSURDFK WR HYDOXDWH WKH LPSDFW RQ HTXLW\ GXUDWLRQ LQ WKH FURVV�VHFWLRQ

RI VWRFN UHWXUQV� :H FUHDWH WHQ HTXDOO\ ZHLJKWHG SRUWIROLRV EDVHG RQ ILUP HTXLW\ GXUDWLRQ� $V WKH

SRUWIROLRV DUH UHEDODQFHG \HDUO\� WKH PRGHO FRQVLGHUV D � \HDU KROGLQJ SHULRG IRU WKH LQYHVWRU� 3RUWIROLR

DOSKD �α� DQG &DUKDUW ������ IDFWRU H[SRVXUHV DUH DOVR UHSRUWHG� '�%(� LV WKH PHDQ GXUDWLRQ YDOXH

IRU HDFK SRUWIROLR� $QQXDO DFFRXQWLQJ GDWD DUH OLQNHG WR PRQWKO\ VWRFN UHWXUQV IURP MXO\t WR MXQHt+1�

EHWZHHQ ���� DQG ����� $YHUDJH PRQWKO\ UHWXUQV 5 DQG DOSKDV �α� DUH VWDWHG LQ ��

:H ILQG QR FOHDU FRUUHODWLRQ EHWZHHQ ERRN HTXLW\ GXUDWLRQ DQG SRUWIROLR UHWXUQV LQ WKH VWRFN PDUNHW� $V

H[SHFWHG� WKH KLJK�GXUDWLRQ SRUWIROLRV \LHOG ORZHU UHWXUQV WKDQ WKH ORZ�GXUDWLRQ SRUWIROLRV� DV LQYHVWRUV

WR GHPDQG FRPSHQVDWLRQ IRU WKH DGGLWLRQDO ULVN RI LQYHVWLQJ LQ ILUPV H[SRVHG WR UHLQYHVWPHQW ULVN� 1RWH

WKDW WKUHH SRUWIROLRV KROG QHJDWLYH PHDQ GXUDWLRQV� 7KH UHDVRQ IRU WKLV RXWFRPH LV WKDW WKH ZHLJKWHG

GXUDWLRQ RI DVVHWV DUH OHVV WKDQ WKH ZHLJKWHG GXUDWLRQ RI OLDELOLWLHV �VHH (TXDWLRQ ����� UHVXOWLQJ LQ D

QHJDWLYH GXUDWLRQ JDS� $V LQWHUHVW UDWHV ULVH� OLDELOLWLHV ORVH PRUH YDOXH WKDQ DVVHWV� 7KLV ZLOO LQ WXUQ

��



LQFUHDVH WKH YDOXH RI WKH ILUPV HTXLW\� 5HYHUVHO\� LI LQWHUHVW UDWHV GHFOLQH� OLDELOLWLHV JDLQ PRUH YDOXH

WKDQ DVVHWV� 7KLV GHFUHDVHV WKH YDOXH RI WKH ILUPV HTXLW\� 7KH WKUHH SRUWIROLRV ZLWK WKH ORZHVW GXUDWLRQV

LQ 7DEOH � DUH WKHUHIRUH H[SHFWHG WR VKRZ D SRVLWLYH FRUUHODWLRQ ZLWK FKDQJHV LQ LQWHUHVW UDWHV�

7KH SRUWIROLRV LQ WKH PLGGOH \LHOG KLJKHU UHWXUQV WKDQ WKH RXWOLHUV� 6LQFH WKHVH SRUIROLRV SURYLGH VLJQLI�

LFDQW DOSKD YDOXHV WKDW DUH UREXVW DJDLQVW RWKHU IDFWRUV� WKH\ OD\ RXW FUHGLEOH LQIRUPDWLRQ DERXW H[FHVV

UHWXUQV LQ WKH PDUNHW� :H WKHUHIRUH PDNH DQ LQWHUSUHWDWLRQ RI WKH PDWWHU� DV WKH GXUDWLRQ RI D ILUPV HT�

XLW\ DQG OLDELOLWLHV DUH PRUH HTXDO� WKHLU H[SRVXUH WR FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW GHFUHDVH�

7KH ODUJH DQG FRQVLVWHQW 6KDUSH UDWLRV DPRQJ WKH PLGGOH�SRUWIROLRV FDQ WKHUHIRUH EH H[SODLQHG E\ WKH

UHGXFHG YRODWLOLW\ IURP KDYLQJ ORZHU H[SRVXUH DJDLQVW FKDQJHV LQ LQWHUHVW UDWHV� 7KLV PD\ DOVR EH WKH

UHDVRQ ZK\ WKHVH SRUWIROLRV SURYLGH KLJK DYHUDJH UHWXUQV� DV WKH\ SHUIRUP VWDEOH UHJDUGOHVV RI FKDQJHV

LQ WKH LQYHVWPHQW HQYLURQPHQW� 2XU ILQGLQJV WKHUHIRUH VXJJHVWV WKDW E\ KDYLQJ D SRUWIROLR RI FRPSDQLHV

ZLWK D KHDOWK\ EDODQFH EHWZHHQ GXUDWLRQ DQG ZHLJKWLQJ RI DVVHWV DQG OLDELOLWLHV� RQH FDQ EHWWHU RSWLPL]H

WKH UHODWLRQVKLS EHWZHHQ ULVN DQG UHWXUQ�

0RUHRYHU� ZH QRWLFH D FRQVLGHUDEO\ KLJKHU 6KDUSH UDWLR DPRQJ WKH ��� ILUPV ZLWK WKH ORZHVW GXUDWLRQ

UHODWLYH WR WKH WRS ���� /RZ�GXUDWLRQ ILUPV WKXV \LHOG PRUH UHWXUQ SHU XQLW RI ULVN� VLPLODU WR ZKDW :H�

EHU ������ ILQGV� /RZ�GXUDWLRQ SRUWIROLRV DUH WKHUHIRUH FRPSHQVDWHG IRU WKH DGGLWLRQDO ULVN FRPSDUHG

ZLWK KLJK�GXUDWLRQ ILUPV�

$ ORQJ�VKRUW VWUDWHJ\ LQ WKH ORZHVW DQG KLJKHVW GXUDWLRQ SRUWIROLRV DUH WHVWHG WR VHH WKH LI WKHUH LV D

VLJQLILFDQW UHWXUQ� 7KH W�VWDWLVWLFV LQ SDUHQWKHVHV DUH EDVHG RQ VWDQGDUG HUURUV IROORZLQJ 1HZH\ DQG

:HVW ������� :H ILQG QR VLJQLILFDQW UHWXUQ LQ WKH ORQJ�VKRUW VWUDWHJ\ W������ DQG WKHUHIRUH QR HYLGHQFH

WKDW ORZ�GXUDWLRQ ILUPV RXWSHUIRUP KLJK�GXUDWLRQ ILUPV ZKHQ FRQVLGHULQJ WKH H[WUHPHV WR PDNH WKH

GLIIHUHQFH� $V D UREXVWQHVV FKHFN ZH FDOFXODWH '�//� DV ORQJ�WHUP OLDELOLWLHV RYHU (%,7 LQ $SSHQGL[

�� 8VLQJ WKLV PHWKRGRORJ\ WKH UHVXOW FRQWLQXHV WR ODFN VLJQLILFDQFH�

7R DFFRXQW IRU ELDVHV UHODWHG WR LQDGHTXDWH PHDVXUHPHQWV RI LQWDQJLEOH DVVHWV LQ WHFKQRORJ\ ILUPV� ZH

UXQ D UREXVWQHVV FKHFN LQ $SSHQGL[ �� ,QWDQJLEOH DVVHWV DUH GLIILFXOW WR TXDQWLI\� DV WKH\ DUH OHVV UHSUH�

VHQWDWLYH RI ILUPV¶ SURGXFWLRQ UHVRXUFHV� 7KHVH DUH DVVHWV WKDW WHFKQRORJ\ ILUPV GHSHQG RQ FRQVLGHUDEO\

��



PRUH WKDQ RWKHUV� 7KH WHFKQRORJ\ VHFWRU UHSUHVHQWV ����� RI WKH VHFWRU GLVWULEXWLRQ LQ RXU VDPSOH� 7KH

UHVXOWV UHPDLQ TXDOLWDWLYHO\ WKH VDPH� 2XU ORQJ�VKRUW VWUDWHJ\ UHPDLQV LQVLJQLILFDQW DV ZH UHPRYH WKHVH

ILUPV IURP WKH VDPSOH� 7KH PDMRULW\ RI WHFKQRORJ\ ILUPV DUH SODFHG LQ WKH ORZ�GXUDWLRQ SRUWIROLR� DV

VKRZQ LQ $SSHQGL[ ��

7DEOH �� (TXLW\ GXUDWLRQ EDVHG SRUWIROLRV

Return α βMKT βSMB βHML βMOM D(BE) SharpeRatio

/RZ ���� ���� ���� ���� ���� ���� ����� ����

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

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

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

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

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

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

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

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

+LJK ���� ����� ���� ���� ���� ���� ����� ����

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

W������ ������ ������ ������� ������� ������� ������� � �

,Q 7DEOH �� ZH WHVW ZHWKHU WKH FRQVWUXFWHG SRUWIROLRV LQ 7DEOH � OLQNV WR LQQRYDWLRQV LQ VWDWH YDULDEOHV�

:H FUHDWH WKH /'0+' �ORZ GXUDWLRQ PLQXV KLJK GXUDWLRQ� IDFWRU� FRQWDLQLQJ WKH ERWWRP�KDOI GXUDWLRQ

SRUWIROLRV �GHFLOHV ����PLQXV WKH WRS�KDOI GXUDWLRQ SRUWIROLRV �GHFLOHV ������ /'0+' WKHUHIRUH UHIOHFWV

WKH PRQWKO\ UHWXUQV LQ D ORQJ�VKRUW VWUDWHJ\� ZLWK D ORQJ SRVLWLRQ LQ ORZ�GXUDWLRQ VWRFNV DQG D VKRUW

SRVLWLRQ LQ KLJK�GXUDWLRQ VWRFNV� :H XVH WKH 2UGLQDU\ /HDVW 6TXDUHV �2/6� PHWKRG WR HVWLPDWH WKH

FRHIILFLHQWV LQ 3DQHO $ DQG %� 7KH WLPH VHULHV VDWLVILHV WKH 2/6 UHTXLUHPHQWV �'RXJKHUW\� ������ 7KH

W�VWDWLVWLFV DUH EDVHG RQ VWDQGDUG HUURUV IROORZLQJ 1HZH\ DQG :HVW �������

��



3DQHO $ WHVWV LI /'0+' LV VLJQLILFDQWO\ GULYHQ E\ RWKHU IDFWRUV� :H UHJUHVV WKH IDFWRU DJDLQVW WKH

0.7� 60%� +0/ DQG 020� %H\RQG WKH VLJQLILFDQFH� ZH H[SHFW 60% DQG /'0+' WR EH SRVLWLYHO\

UHODWHG� DQG +0/ DQG /'0+' WR EH QHJDWLYHO\ UHODWHG� DV 3DQHO $ PDUJLQDOO\ VXJJHVWV� 6PDOO ILUPV

DUH OHVV OLNHO\ WR WDNH RQ ORQJ�WHUP LQYHVWPHQW SURMHFWV� ZKLOH H[SHFWHG KLJK�GXUDWLRQ FDVK IORZV ZLWK

VWRFNV FRQWDLQLQJ ORZ ERRN�WR�PDUNHW IXQGDPHQWDOV DUH GHSHQGHQW RQ WKH IXWXUH LQYHVWPHQW HQYLURQ�

PHQW �0RKUVFKODGW DQG 1ROWH� ������ +RZHYHU� WKH W�YDOXH RI WKH LQWHUFHSW LV OHVV WKDQ WKH FULWLFDO

YDOXH� DQG ZH WKHUHIRUH ILQG QR VLJQLILFDQW HYLGHQFH IRU /'0+' WR SURYLGH LQGHSHQGHQW LQIRUPDWLRQ

ZLWKRXW EHLQJ GULYHQ E\ RWKHU NQRZQ IDFWRUV�

3DQHO % DGGUHVVHV WKH OLQN EHWZHHQ /'0+' DQG LQQRYDWLRQV LQ VWDWH YDULDEOHV� )LJXUH � DQG � LQ

$SSHQGL[ � SORWV WKH GHYHORSPHQW RI WKH 1RUZHJLDQ �� PRQWKV JRYHUQPHQW ERQG DQG RLO SULFH LQ WKH

WLPH SHULRG WKDW RXU VWXG\ FRQVLGHU� 1RWH WKDW WKH LQWHUHVW UDWH KDV GHFOLQHG RQ DYHUDJH� ZKLFK LV LQ IDYRU

RI KLJK�GXUDWLRQ ILUPV DV WKHLU YDOXH RI HTXLW\ LQFUHDVH ZKHQ WKH GLVFRXQW UDWH GHFOLQHV� /RZ�GXUDWLRQ

ILUPV IDFH VWURQJHU UHLQYHVWPHQW ULVN DQG DUH PRUH OLNHO\ WR EH SRVLWLYHO\ UHODWHG ZLWK FKDQJHV LQ WKH

LQYHVWPHQW HQYLURQPHQW� � RXW RI � SRUWIROLRV ZLWKLQ WKH ORZ�GXUDWLRQ SRUWIROLR KDYH QHJDWLYH '�%(��

ZKLFK PHDQV GXUDWLRQ RQ OLDELOLWLHV DUH ODUJHU WKDQ GXUDWLRQ RI DVVHWV� 7KLV LPSOLHV WKH YDOXH RI HTXLW\

GHFUHDVHV ZKHQ LQWHUHVW UDWHV GHFOLQH� )ROORZLQJ 3HWNRYD ������� WKH VWDWH YDULDEOHV IROORZ D ILUVW�RUGHU

YHFWRU DXWRUHJUHVVLYH �9$5� SURFHVV� 7KH VWDWH YDULDEOHV DUH UHJUHVVHG LQ WLPH W RQ WKHLU ODJJHG YDOXHV

DQG RQ WKH ODJJHG YDOXHV RI 0.7� 60% DQG +0/� ,Q DGGLWLRQ� ZH WULDQJXDOL]H WKH 9$5 V\VWHP RI

WKH VWDWH YDULDEOHV XVLQJ D *UDP�6FKPLGW RUWKRJRQDOL]DWLRQ WR DFFRXQW IRU PXOWLFROOLQHDULW\� &DPSEHOO

������ VXJJHVWV WKDW UHJUHVVLRQ UHVXOWV DUH EHWWHU LQWHUSUHWHG LI WKH 9$5 PRGHOV DUH RUWKRJRQDOL]HG DQG

VFDOHG� ,QQRYDWLRQV LQ VWDWH YDULDEOHV DUH GHQRWHG ZLWK D KDW�

7KH UHVXOWV VKRZ QR VLJQLILFDQW UHODWLRQVKLS EHWZHHQ /'0+' DQG LQQRYDWLRQV WKH VWDWH YDULDEOHV� &RQ�

VHTXHQWO\� WKHUH LV QR HYLGHQFH WR VXSSRUW WKH K\SRWKHVLV WKDW WKH IDFWRU UHIOHFWV FKDQJHV LQ WKH LQYHVW�

PHQW HQYLURQPHQW� )LQGLQJ R̂F WR EH QHJDWLYHO\ FRUUHODWHG ZLWK /'0+' LV FRXQWHULQWXLWLYH� JLYHQ

WKDW WKH IDFWRU LQWHQGV WR EH SRVLWLYHO\ FRUUHODWHG ZLWK LPSURYLQJ LQYHVWPHQW HQYLURQPHQW� +RZHYHU�

D YHU\ VPDOO FRHIILFLHQW RI R̂F LPSO\ WKDW WKH ORZ�GXUDWLRQ ILUPV DUH QRW DV VHQVLWLYH WR FKDQJHV LQ

��



LQWHUHVW UDWH DV ILUVW DVVXPHG� :H QRWLFH D QHJDWLYH OLQN EHWZHHQ ÔIL DQG /'0+'� LPSO\LQJ WKDW

KLJK�GXUDWLRQ ILUPV DUH PRUH VHQVLWLYH WR FKDQJHV LQ WKH RLO SULFH� 7KLV FDQ EH H[SODLQHG E\ WKH IDFW

WKDW PRVW FRPSDQLHV LQ WKH 1RUZHJLDQ HQHUJ\ VHFWRU LV SODFHG ZLWKLQ WKH KLJK�GXUDWLRQ SRUWIROLRV���

$OWKRXJK ZH ILQG WKH 1RUZHJLDQ VWRFN PDUNHW WR KDYH D FRUUHODWLRQ UDWLR RI ���� DJDLQVW FKDQJHV LQ RLO

SULFH� ZH ILQG QR VLJQLILFDQW UHODWLRQVKLS EHWZHHQ FKDQJHV LQ RLO SULFH DQG /'0+'� T̂ERM LV DOVR

LQVLJQLILFDQW LQ WKH PRGHO�

,Q VXPPDU\ RI 7DEOH �� /'0+' GRHV VHHP QRW FDUU\ D VLJQLILFDQW ULVN SUHPLXP EH\RQG WKH &DUKDUW

ULVN IDFWRUV RU WKH LQQRYDWLRQV LQ VWDWH YDULDEOHV� 7KH PRGHO ILQGV QR VLJQLILFDQW UHODWLRQVKLS EHWZHHQ

/'0+' DQG H[SRVXUH WR ULVN IDFWRUV DQG VWDWH YDULDEOHV� :H ILQG QR HYLGHQFH IRU WKH VWDWH YDULDEOHV

LQ WKH PRGHO WR EH WKH XQGHUO\LQJ VRXUFH RI ULVN WKDW ORZ GXUDWLRQ ILUPV IDFH���

7DEOH �� 5HJUHVVLQJ /'0+' RQ WKH &DUKDUW ������ IRXU�IDFWRU PRGHO DQG VWDWH YDULDEOH LQQRYDWLRQV

3DQHO $ 3DQHO %

/'0+' /'0+'

,QWHUFHSW ����� ,QWHUFHSW �����

������� �������

0.7 ������ T̂ERM �����

�������� �������

60% ����� R̂F ������

������� ��������
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��7KH VHFWRU GLVWULEXWLRQ LQ WKH ORZ�GXUDWLRQ DQG KLJK�GXUDWLRQ SRUWIROLRV DUH SUHVHQWHG LQ $SSHQGL[ ��
��:H ILQG QR VLJQLILFDQW UHODWLRQVKLS EHWZHHQ /'0+' DQG VWDWH YDULDEOHV ZKHQ FRQVLGHULQJ // RYHU (%,7 DV D SUR[\

IRU '�//��

��



7KH SUHYLRV UHJUHVVLRQ UHVXOWV GLG QRW SURYLGH DQ\ VLJQLILFDQW UHODWLRQVKLS EHWZHHQ ILUPV HTXLW\ GXUD�

WLRQ� VWRFN UHWXUQV DQG H[SRVXUH WR LQQRYDWLRQV LQ VWDWH YDULDEOHV� 7KLV LPSO\ WKDW HTXLW\ GXUDWLRQ LV QRW

SULFHG LQ WKH PDUNHW� 7R LQYHVWLJDWH IXUWKHU� ZH FRQGXFW WKH )DPD�0DF%HWK ������ SURFHGXUH WR WHVW

LI /'0+' LV DEOH WR H[SODLQ GLIIHUHQFHV LQ DYHUDJH SRUWIROLR UHWXUQV DQG LI WKHUH LV D ULVN SUHPLXP IRU

H[SRVXUH DJDLQVW /'0+'� 7KH HTXDOO\ ZHLJKWHG WHVW SRUWIROLRV DUH FROOHFWHG IURP %HUQW $� 2GHJDDUG

DQG LQFOXGH �� SRUWIROLRV RI 6L]H �PDUNHW FDSLWDOL]DWLRQ�� �� SRUWIROLRV RI %0 �ERRN�WR�PDUNHW UDWLR�

DQG � SRUWIROLRV RI LQGXVWU\ FKDUDFWHULVWLFV� ,Q DGGLWLRQ� ZH UXQ RXU �� SRUWIROLRV RI HTXLW\ GXUDWLRQ

IXQGDPHQWDOV� (YDOXDWLQJ GLIIHUHQW FKDUDFWHULVWLFV LQFUHDVH WKH FKDQFH RI KDYLQJ KLJKHU GLVSHUVLRQ LQ

WKH FURVV�VHFWLRQDO EHWDV� ZKLFK LQ WXUQ OHDG WR PRUH LQIRUPDWLRQ FDSWXUHG LQ WKH FURVV�VHFWLRQ ZLWK D

PRUH DFFXUDWH PHDVXUH RI ULVN SUHPLD �$QJ HW DO�� ������

7DEOH � VXPPDUL]HV WKH DYHUDJH ULVN SUHPLXPV DQG W�VWDWLVWLFV LQ SDUHQWKHVLV� 7KH DYHUDJH LQWHUFHSW LV

VLJQLILFDQW IRU WKH WHVW SRUWIROLRV EDVHG RQ DOO IRXU PRGHOV DW �� OHYHO� :H QRWH WKDW WKHVH LQWHUFHSWV

\LHOG DYHUDJH PRQWKO\ UHWXUQV RI ������� ������� ������ DQG ������� ZKLFK DUH FRQVLGHUDEO\ KLJK

LQ HFRQRPLF WHUPV�

7KHUH LV QR VLJQLILFDQW ULVN SUHPLXP IRU /'0+' LQ QHLWKHU RI WKH PRGHOV ZKHUH LW LV LQFOXGHG� ZKLFK

FRQWLQXHV WR EH WKH FDVH DV PRUH H[SODQDWRU\ YDULDEOHV DUH LQFOXGHG LQ PRGHOV ��� DQG ���� $OWKRXJK

WKH SUHPLXPV DUH SRVLWLYH� ZH ILQG QR HYLGHQFH WR VXSSRUW WKH K\SRWKHVLV WKDW /'0+' LV D SULFHG

ULVN IDFWRU LQ WKH 1RUZHJLDQ VWRFN PDUNHW��� 7KH H[SODQDWRU\ SRZHU LQ HDFK PRGHO LV UHIOHFWHG E\ R2�

$OO PRGHOV FRQWDLQ D UHODWLYHO\ KLJK H[SODQDWRU\ SRZHU DQG LQFUHDVH DV PRUH H[SODQDWRU\ YDULDEOHV DUH

LQFOXGHG�

:H ILQG WKH IDFWRUV 0.7� 60%� +0/ DQG 020 WR EH VLJQLILFDQWO\ SULFHG LQ WKH PDUNHW� ZKLFK VXS�

SRUWV WKH ILQGLQJV IURP 7UH\QRU ������� &DUKDUW ������ DQG )DPD DQG )UHQFK �������

7KH VWDWH YDULDEOH LQQRYDWLRQV DUH LQFOXGHG LQ PRGHO ���� 7KHUH DUH UHDVRQV WR EHOLHYH WKDW FKDQJHV

LQ PDFURHFRQRPLF VWDWH YDULDEOHV DIIHFW WKH FURVV VHFWLRQ RI VWRFN UHWXUQ� +RZHYHU� LW LV LPSRUWDQW

WR QRWLFH WKDW QHZV UHIOHFW VWRFN SULFHV EHIRUH WKH\ DUH FDSWXUHG LQ DFFHVVLEOH PDFUR YDULDEOHV� 7KH
��/'0+' UHPDLQV LQVLJQLILFDQW ZKHQ ZH UHFRQVWUXFW WKH IDFWRU WR FRQWDLQ GHFLOH ��� PLQXV GHFLOH �����

��



VWDWH YDULDEOHV LQ PRGHO ��� ILQG T̂ERM DQG R̂F WR EH VLJQLILFDQWO\ SULFHG LQ WKH PDUNHW DW �� DQG

�� VLJQLILFDQFH OHYHO� UHVSHFWLYHO\� 7KH QHJDWLYH SUHPLXP LQ R̂F LV OLNHO\ D UHVXOW RI ORZHU GLVFRXQW

UDWHV WKDW FRQWULEXWHV WR KLJKHU YDOXDWLRQV� $V GLVFRXQW UDWHV GHFUHDVH� LQYHVWRUV KDYH OHVV DOWHUQDWLYH

LQYHVWPHQW RSSRUWXQLWLHV WKDW DUH YLDEOH ZKLFK LQ WXUQ VKLIWV WKH SURSRUWLRQ RI LQYHVWPHQWV RYHU WR PRUH

ULVN\ DVVHWV� 7KH IDOOLQJ LQWHUHVW UDWHV IURP ���� �VHH $SSHQGL[ �� RQZDUGV KDYH EHHQ SDUDOHOO ZLWK DQ

DYHUDJH DQQXDO LQFUHDVH LQ VWRFN SULFHV E\ ����� LQ RXU WRWDO VDPSOH�

7KH VLJQLILFDQW SRVLWLYH ULVN SUHPLXP LQ T̂ERM IURPPRGHO ��� FDQ EH LQWHUSUHWHG LQ WKH VHQVH WKDW WKH

PDUNHW H[SHFWV LQFUHDVHG LQIODWLRQ� )LUPV ZLWK D SRVLWLYH FR�YDULDWLRQ ZLWK WKH WHUP VSUHDG FUHDWHV KLJK

UHWXUQV LQ DQ LPSURYLQJ LQYHVWPHQW HQYLURQPHQW� 7KLV LPSOLHV WKDW LQYHVWRUV GHPDQG ULVN FRPSHQVDWLRQ

IRU KROGLQJ FRPSDQLHV WKDW \LHOG KLJK UHWXUQV ZKHQ WKH PDUJLQDO XWLOLW\ RI FRQVXPSWLRQ LV ORZ� DQG ORZ

UHWXUQV ZKHQ PDUJLQDO XWLOLW\ LV KLJK� 0RUHRYHU� DOWKRXJK ZH ILQG RLO SULFH WR FR�YDU\ ZLWK WKH PDUNHW�

ZH GR QRW ILQG ÔIL WR KDYH D V\VWHPDWLF ULVN SUHPLXP LQ WKH1RUZHJLDQPDUNHW� $ SRVVLEOH H[SODQDWLRQ

LV WKDW VRPH VHFWRUV PD\ EH XQDIIHFWHG E\ FKDQJHV LQ RLO SULFH� 7KH IDFW WKDW RXU WHVW�SRUWIROLRV FRQWDLQ

GLIIHUHQW VHFWRU DQG ILUP IXQGDPHQWDOV VXSSRUWV WKLV FDVH� $OWKRXJK ZH ILQG R̂F DQG T̂ERM WR FDUU\

VLJQLILFDQW ULVN SUHPLXPV� LW¶V ZRUWK PHQWLRQLQJ WKDW WKH\ DUH QRW DV UREXVW DJDLQVW FKDQJHV LQ WKH

SRUWIROLRV WKH\ DWWHPSW WR SULFH LQ WKH PRGHO� 7KH HIIHFWV RQ WKH VWRFN PDUNHW IURP LQQRYDWLRQV LQ VWDWH

YDULDEOHV PD\ DOVR EH UHODWHG WR H[SHFWHG FDVK IORZV�

��



7DEOH �� 3ULFHV RI ULVN

��� ��� ��� ���
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R2 ����� ����� ����� �����

� &RQFOXVLRQ

7KH DLP RI WKLV SDSHU LV WR SURYLGH LQVLJKWV WR WKH OLWHUDWXUH RQ HTXLW\ GXUDWLRQ� ZKHUHZH DSSO\ DPHDVXUH

RI ERRN HTXLW\ GXUDWLRQ EDVHG RQ WKH ILUP¶V EDODQFH VKHHW GDWD� :H FRQVWUXFW WKH IDFWRU /'0+' �ORZ

��



GXUDWLRQ PLQXV KLJK GXUDWLRQ� ZKLFK LQWHQGV WR FR�YDU\ ZLWK FKDQJHV LQ WKH LQYHVWPHQW HQYLURQPHQW�

VLQFH ORZ GXUDWLRQ VWRFNV DUH PRUH H[SRVHG WR UHLQYHVWPHQW ULVN� 2XU SRUWIROLRV DUH WHVWHG LQ WKH WLPH

SHULRG EHWZHHQ -XO\ ���� DQG -XQH ����� 7R SURYLGH HYLGHQFH IURP GLIIHUHQW SHUVSHFWLYHV� ZH DSSO\

D SRUWIROLR VWUDWHJ\ E\ &DUKDUW ������� DV ZHOO DV D FURVV�VHFWLRQDO DSSURDFK E\ )DPD DQG 0DF%HWK

�������

/RZ�GXUDWLRQ VWRFNV VKRZ QR VLJQLILFDQW UHWXUQ DJDLQVW KLJK�GXUDWLRQ VWRFNV LQ D ORQJ�VKRUW VWUDWHJ\�

DIWHU FRQWUROOLQJ IRU RWKHU ULVN IDFWRUV� :H QRWH� KRZHYHU� WKDW RXU FRQVWUXFWHG SRUWIROLRV ZLWK ORZ

GXUDWLRQ ILUPV \LHOG PRQWKO\ H[FHVV UHWXUQV WKDW DUH KLJKHU WKDQ KLJK�GXUDWLRQ ILUPV� 7KH HFRQRPHWULF

PRGHOV UHYHDO QR VWDWLVWLFDO HYLGHQFH IRU WKH ULVN DQG UHWXUQ WUDGH�RII EHWZHHQ ORZ DQG KLJK�GXUDWLRQ

ILUPV� DQG WKXV VXJJHVW WKDW WKH UHVXOWV DUH FDXVHG E\ FKDQFH� 6LQFH QRQH RI WKH VWDWH YDULDEOHV VKRZ D

VWDWLVWLFDOO\ VLJQLILFDQW H[SRVXUH DJDLQVW /'0+'� ZH FDQ¶W FRQFOXGH LI WKH UHODWLRQVKLS LV YDOLG� 7KH

)DPD�0DF%HWK SURFHGXUH \LHOGV QR VLJQLILFDQW ULVN SUHPLXP IRU H[SRVXUH DJDLQVW /'0+'�

2XU ILQGLQJV GR QRW VXJJHVW DQ\ VLJQLILFDQW LPSDFW EHWZHHQ HTXLW\ SULFHV DQG LQWHUHVW UDWHV� 7KLV PD\

LPSO\ WKDW LQWHUHVW UDWHV KDYH OHVV LPSDFW RQ ORZ�GXUDWLRQ ILUPV WKDQ ILUVW H[SHFWHG� +RZHYHU� ZH ILQG

SRUWIROLRV ZLWK WKH PRUH EDODQFHG ERRN HTXLW\ GXUDWLRQ WR SHUIRUP EHWWHU LQ WKH PDUNHW DV ZHOO DV LQ

WHUPV RU ULVN� 7KHVH SRUWIROLRV SURYLGH VLJQLILFDQW DOSKD YDOXHV WKDW DUH UREXVW DJDLQVW RWKHU ULVN IDFWRUV�

$ SRUWIROLR RI FRPSDQLHV ZLWK D HYHQO\ EDODQFHG UHODWLRVKLS EHWZHHQ GXUDWLRQ RQ DVVHWV DQG OLDELOLWLHV

FDQ EH PRUH OLNHO\ WR \LHOG KLJKHU UHWXUQV ZLWK OHVV ULVN LQ WKH PDUNHW�

:H KRSH RXU ILQGLQJV ZLOO EH XVHIXO LQIRUPDWLRQ WR ULVN PDQDJHUV DV ZHOO DV LQVLWXWLRQV VXFK DV EDQNV�

SHQVLRQ IXQGV DQG LQYHVWRUV ZKR DUH H[SRVHG WR UHLQYHVWPHQW ULVN� :H HQFRXUDJH IXUWKHU UHVHDUFK WR

FRQVLGHU ORQJHU WLPH�VHULHV� GLIIHUHQW KROGLQJ SHULRGV DQG FRQVLGHUDWLRQ RI YDOXH ZHLJKWHG SRUWIROLRV�

DV WKHVH PD\ SURYLGH GLIIHUHQW UHVXOWV� )XUWKHUPRUH� ZH LQFHQWLYL]H WR WHVW DJDLQVW RWKHU VWDWH YDULDEOHV�

DV VXJJHVWHG E\ )DPD ������ DQG &KHQ� 5ROO DQG 5RVV �������

��



$FNQRZOHGJPHQWV

)LUVW� ZH ZRXOG OLNH WR KRQRU 2OHJ 1HQDGLF IRU EHLQJ DQ H[FHOOHQW VXSHUYLVRU� +LV FRPSHWHQFH DQG

WHFKQLFDO VXSSRUW KDV EHHQ YHU\ YDOXDEOH IRU VKDSLQJ RXU WKHVLV� :H DOVR ZDQW WR KRQRU ,UHQD .XVWHF

IRU WKH H[SHUWLVH DQG NH\ GLVFXVVLRQV WKURXJKRXW WKH VHPHVWHU� 0RUHRYHU� ZH ZRXOG OLNH WR JLYH FUHGLW

WR %HUQW $UQH 2GHJDDUG DQG 7,7/21 IRU SURYLGLQJ GDWD IRU WKH DQDO\VLV�

��
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'HFKRY� 3� 0�� 6ORDQ� 5� *�� 	 6ROLPDQ� 0� 7� ������� ,PSOLHG (TXLW\ 'XUDWLRQ� $ QHZ PHDVXUH RI

HTXLW\ ULVN� 5HYLHZ RI $FFRXQWLQJ 6WXGLHV� �� SS� ��������

'RXJKHUW\� &� ������� ,QWURGXFWLRQ WR (FRQRPHWULFV� 2[IRUG� 2[IRUG 8QLYHUVLW\ 3UHVV�
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