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�7KH�SDSHU�LV�D�UHVXOW�IURP�WKH�FROODERUDWLRQ�EHWZHHQ�)RUHLJQ�7UDGH�8QLYHUVLW\�DQG�6WR[3OXV�&RUSRUDWLRQ�
1�3K'��)RUHLJQ�7UDGH�8QLYHUVLW\��+RFKLPLQK�&LW\�&DPSXV��9LHW�1DP��&RUUHVSRQGLQJ�DXWKRU��(�PDLO��DQKWK�QJX\HQ#IWX�HGX�YQ

$EVWUDFW

,Q�WKLV�SDSHU��ZH�HYDOXDWH�WKH�HFRQRPLF�YDOXH�WKDW�DULVH�IURP�LQFRUSRUDWLQJ�FRQGLWLRQDO�

YRODWLOLW\�ZKHQ�IRUHFDVWLQJ�WKH�FRYDULDQFH�PDWUL[�RI�UHWXUQV�IRU�ERWK�VKRUW�DQG�ORQJ�KRUL]RQV�

LQ� WKH� 9LHWQDPHVH� VWRFN� PDUNHW�� XVLQJ� WKH� YRODWLOLW\� WLPLQJ� IUDPHZRUN� RI� )OHPLQJ� HW� DO��

(2001).�We�report�three�main�¿ndings.�First,�investors�are�willing�to�pay�to�switch�from�the�
VWDWLF�WR�D�G\QDPLF�YRODWLOLW\�WLPLQJ�VWUDWHJ\��6HFRQG��WKHUH�LV�QHJOLJLEOH�GLIIHUHQFH�LQ�IRUHFDVW�

SHUIRUPDQFH�DPRQJ�VKRUW�DQG�PHPRU\�YRODWLOLW\�PRGHOV��+RZHYHU��WKH�PRUH�SDUVLPRQLRXV�

(:0$�IDPLO\�PRGHOV�WHQG�WR�SURGXFH�EHWWHU�IRUHFDVWV�RI�WKH�FRYDULDQFH�PDWUL[�WKDQ�WKRVH�

SURGXFHG�E\� WKH�*$5&+� IDPLO\�YRODWLOLW\�PRGHOV�DW�DOO� LQYHVWPHQW�KRUL]RQV��7KLUG��ZKHQ�

WUDQVDFWLRQ�FRVWV�DUH�WDNHQ�LQWR�DFFRXQW��WKH�JDLQV�IURP�GDLO\�UHEDODQFHG�G\QDPLF�SRUWIROLRV�

GHWHULRUDWH��+RZHYHU��LW�LV�VWLOO�ZRUWK�LPSOHPHQWLQJ�WKH�G\QDPLF�VWUDWHJLHV�DW�ORZHU�UHEDODQFLQJ�

IUHTXHQFLHV��2XU�UHVXOWV�DUH�UREXVW�WR�HVWLPDWLRQ�HUURU�LQ�H[SHFWHG�UHWXUQV��WKH�FKRLFH�RI�ULVN�

aversion�coef¿cient�and�estimation�windows.��������

.H\ZRUGV��&RQGLWLRQDO�YDULDQFH�FRYDULDQFH�PDWUL[��9RODWLOLW\�WLPLQJ��$VVHW�DOORFDWLRQ��

(FRQRPLF�YDOXH��9LHWQDPHVH�VWRFN�PDUNHWV�

-(/�FRGH��*����*����&��

'DWH�RI�UHFHLSW����WK�1RY�������'DWH�RI�UHYLVLRQ����WK�'HFHPEHU�������'DWH�RI�DSSURYDO��

��WK�'HF�����

���,QWURGXFWLRQ

([WHQVLYH�UHVHDUFK�VXJJHVWV�WKDW�PXOWLYDULDWH�

FRQGLWLRQDO� YRODWLOLW\� PRGHOV� SURGXFH� EHWWHU�

IRUHFDVWV�RI� WKH�FRYDULDQFH�PDWUL[� WKDQ� WKRVH�

SURGXFHG� E\� WKH� XQFRQGLWLRQDO� FRYDULDQFH�

PDWUL[�HVWLPDWRU��VHH��IRU�H[DPSOH��(QJOH�DQG�

&RODFLWR�� ������� ([SORLWLQJ� WKH� SUHGLFWDELOLW\�

RI� YRODWLOLW\� DQG� FRYDULDQFH� KDV� EHFRPH� D�

key� driver� in�many� applied� areas� of� ¿nance,�
LQFOXGLQJ� DVVHW� DOORFDWLRQ�� DVVHW� SULFLQJ� DQG�

ULVN� PDQDJHPHQW�� )OHPLQJ� HW� DO�� ������� DUH�

among�the�¿rst�to�study�the�economic�value�of�
SUHGLFWLQJ�DQG�WLPLQJ�YRODWLOLW\�IRU�ULVN�DYHUVH�

LQYHVWRUV�LQ�DQ�DVVHW�DOORFDWLRQ�VHWWLQJ��([SHFWHG�

UHWXUQV� DUH� WUHDWHG� DV� FRQVWDQW� DQG� LQYHVWRUV�

SHULRGLFDOO\� XSGDWH� WKHLU� SRUWIROLRV� EDVHG� RQ�

IRUHFDVWV�RI�WKH�FRQGLWLRQDO�FRYDULDQFH�PDWUL[��

7KH\�VKRZ�WKDW�LQYHVWRUV�DUH�EHWWHU�RII�LQ�WHUPV�

RI�XWLOLW\�ZKHQ�VZLWFKLQJ�IURP�D�VWDWLF�VWUDWHJ\�

EDVHG�RQ�WKH�XQFRQGLWLRQDO�YRODWLOLW\�HVWLPDWRU�

WR�G\QDPLF�YRODWLOLW\�WLPLQJ�VWUDWHJLHV�EDVHG�RQ�

FRQGLWLRQDO� YRODWLOLW\� PRGHOV�� 5HFHQW� VWXGLHV�
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LQFRUSRUDWH� PRUH� SURSHUWLHV� RI� YRODWLOLW\�

G\QDPLFV� LQ� DSSOLFDWLRQ� WR� LQYHVWPHQW�

GHFLVLRQV�� 7KRUSH� DQG� 0LOXQRYLFK� �������

DOORZ�IRU�DV\PPHWULHV�LQ�PRGHOOLQJ�YRODWLOLW\�

DQG� FRUUHODWLRQ�� DQG� VKRZ� WKDW� LQYHVWRUV� DUH�

ZLOOLQJ� WR� SD\� WR� VZLWFK� IURP� V\PPHWULF� WR�

DV\PPHWULF� IRUHFDVWV�� 6LPLODUO\�� +\GH� HW� DO��

(2010)�demonstrate�the�bene¿ts�of�accounting�
IRU�YRODWLOLW\�MXPSV�LQ�DVVHW�DOORFDWLRQ�VWUDWHJLHV��

,Q� WKH� G\QDPLF� HFRQRPLF� YDOXH� VWXGLHV�� WKH�

FRQGLWLRQDO� FRYDULDQFH� PDWUL[� LV� W\SLFDOO\�

HVWLPDWHG� DSSO\LQJ� SRSXODU� FRQGLWLRQDO�

YRODWLOLW\� PRGHOV� VXFK� DV� WKH� PXOWLYDULDWH�

([SRQHQWLDOO\� :HLJKWHG� 0RYLQJ� $YHUDJH�

�(:0$��RU�PXOWLYDULDWH�PHPRU\�*HQHUDOLVHG�

$XWRUHJUHVVLYH�&RQGLWLRQDO�+HWHURVFHGDVWLFLW\�

�*$5&+��PRGHOV��ZKHUH�VKRFNV�WR�YRODWLOLW\�

DQG� FRYDULDQFH� GLVVLSDWH� UDSLGO\� GXH� WR� WKHLU�

H[SRQHQWLDO�ZHLJKWLQJ��&RQVHTXHQWO\��PRVW�RI�

WKH�VWXGLHV�RQ�WKH�HFRQRPLF�YDOXH�RI�WKH�VKRUW�

PHPRU\�FRQGLWLRQDO�FRYDULDQFH�PDWUL[�IRFXV�RQ�

VKRUW�KRUL]RQ�GD\�WUDGHUV��:KLOH�WKLV�DSSURDFK�

PD\�PDNH�WKH�PRVW�XVH�RI�WKH�IRUHFDVW�SRZHU�

RI� WKH� VKRUW� PHPRU\� FRQGLWLRQDO� YRODWLOLW\�

PRGHOV��LW�PD\�QRW�QHYHUWKHOHVV�FRUUHVSRQG�WR�

WKH�QHHGV�RI�PRVW�SUDFWLFDO�LQYHVWRUV��ZKR�RIWHQ�

UHEDODQFH�WKHLU�SRUWIROLRV�DW�ORZHU�IUHTXHQFLHV�

$� PRXQWLQJ� ERG\� RI� HPSLULFDO� HYLGHQFH�

QRZ�VXJJHVWV�WKDW�D�VKRFN�WR�UHWXUQ�YRODWLOLW\�

LV� PRUH� SHUVLVWHQW� WKDQ� ZKDW� LV� LPSOLHG� LQ�

WKH� H[SRQHQWLDO� GHFD\� RI� WKH� VKRUW� PHPRU\�

*$5&+� RU� (:0$� PRGHOV�� 7KLV� ³ORQJ�

PHPRU\´�IHDWXUH�LV�LPSRUWDQW�QRW�RQO\�IRU�WKH�

PHDVXUHPHQW� RI� FXUUHQW� YRODWLOLW\�� EXW� DOVR�

IRU� IRUHFDVWV� RI� IXWXUH� YRODWLOLW\�� HVSHFLDOO\�

RYHU� ORQJHU� KRUL]RQV�� 7KLV� KDV� SURPSWHG�

WKH� GHYHORSPHQW� RI� YRODWLOLW\� PRGHOV� WKDW�

LQFRUSRUDWH�ORQJ�PHPRU\�LQ�YRODWLOLW\�G\QDPLFV�

�IRU� H[DPSOH�� WKH� � )UDFWLRQDOO\� ,QWHJUDWHG�

),*$5&+� PRGHO� RI� %DLOOLH�� %ROOHUVOHY� DQG�

0LNNHOVHQ���������WKH�+\SHUEROLF�+<*$5&+�

PRGHO� RI� 'DYLGVRQ� �������� WKH� &RPSRQHQW�

&*$5&+�PRGHO�RI�(QJOH�DQG�/HH��������RU�

WKH�/RQJ�PHPRU\�(:0$�PRGHO�RI�=XPEDFK�

���������/RQJ�PHPRU\�YRODWLOLW\�PRGHOV�KDYH�

EHHQ�VXJJHVWHG�WR�SURYLGH�EHWWHU�HVWLPDWHV�DQG�

IRUHFDVWV�RI�YRODWLOLW\�WKDQ�WKRVH�JHQHUDWHG�E\�

VKRUW�PHPRU\�YRODWLOLW\�LQ�ERWK�XQLYDULDWH�DQG�

PXOWLYDULDWH�FRQWH[W��7H\VVLHUH��������1LJXH]�

DQG�5XELD��������+DUULV�DQG�1JX\HQ���������

$FFXUDWH� IRUHFDVW� RI� UHWXUQ� YRODWLOLW\� DQG�

FRYDULDQFH�LV�RI�FUXFLDO�LPSRUWDQFH�LQ�HPHUJLQJ�

PDUNHWV�ZKHUH�VWRFN�PDUNHW�YRODWLOLW\�LV�PXFK�

KLJKHU� WKDQ� WKDW� LQ� GHYHORSHG� PDUNHWV�� $V�

RQH�RI�WKH�PRVW�UDSLGO\�GHYHORSLQJ�HPHUJLQJ�

PDUNHWV� LQ� WKH� ZRUOG�� WKH� 9LHWQDPHVH� VWRFN�

PDUNHW� KDV� DWWUDFWHG� WKH� LQWHUHVWV� RI� ERWK�

LQYHVWRUV�DQG�UHVHDUFKHUV��+RZHYHU��ZLWK�RQO\�

���\HDUV�RI�GHYHORSPHQW��WKH�9LHWQDPHVH�VWRFN�

PDUNHW�LV�FKDUDFWHUL]HG�E\�H[WUHPH�VWRFN�UHWXUQ�

PRYHPHQWV��,QLWLDWLQJ�LQ�������WKH�9LHWQDPHVH�

PDMRU�VWRFN� LQGH[��WKH�91�LQGH[�� UHDFKHG�LWV�

SHDN� LQ� 0DUFK� ����� DW� DURXQG� ����� EHIRUH�

ORVLQJ�����RI�LWV�YDOXH�WR�LWV�ORZHVW�OHYHO�RI�����

LQ�'HFHPEHU�������8QGHUVWDQGLQJ�WKH�VRXUFHV�

DQG�WKH�FKDUDFWHULVWLFV�RI�YRODWLOLW\�LQ�9LHWQDP�

LV�WKXV�LPSRUWDQW�IRU�SROLF\PDNHUV�DV�ZHOO�DV�

LQYHVWRUV�� +RZHYHU�� YRODWLOLW\� PRGHOOLQJ� DQG�

IRUHFDVWLQJ� LQ� 9LHWQDP� KDV� QRW� DWWUDFWHG� WKH�

GHVHUYHG�DWWHQWLRQ�SRVVLEO\�EHFDXVH�WKH�VWRFN�

PDUNHW� LV� ODUJHO\� XQGHU�GHYHORSHG�� ,QGHHG��

VR� IDU� WKH� QXPEHU� RI� VWXGLHV� RQ� YRODWLOLW\� LQ�

9LHWQDP�LV�OLPLWHG�DQG�KDV�JHQHUDOO\�UHVWULFWHG�

WKHPVHOYHV� WR� WKH� DQDO\VLV� RI� YRODWLOLW\� LQ� D�

XQLYDULDWH�VHWWLQJ��VHH��H�J���7UDQ�0DQK�7X\HQ��

������ 9R� ;XDQ� 9LQK� DQG� 1JX\HQ� 7KL� .LP�

1JDQ���������7KHUH�LV��WR�RXU�EHVW�NQRZOHGJH��

VWLOO� D� ODFN� RI� UHVHDUFK� WKDW� H[DPLQHV� WKH�

bene¿ts�of�allowing�for�conditional�volatility�in�
WKH�IRUHFDVWV�RI�WKH�FRYDULDQFH�PDWUL[�UHTXLUHG�

LQ�DVVHW�DOORFDWLRQ��ULVN�PDQDJHPHQW�DQG�DVVHW�

SULFLQJ�LQ�WKH�9LHWQDPHVH�VWRFN�PDUNHW��$OVR��
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HPHUJLQJ� PDUNHWV� DUH� YHU\� OLNHO\� WR� H[KLELW�

FKDUDFWHULVWLFV�GLIIHUHQW�IURP�WKRVH�REVHUYHG�LQ�

GHYHORSHG�PDUNHWV��(PHUJLQJ�PDUNHW� UHWXUQV�

DQG�YRODWLOLW\�DUH�IRXQG�WR�EH�PRUH�SHUVLVWHQW�

WKDQ� WKRVH� LQ� GHYHORSHG� PDUNHWV� �+DUYH\��

������%HNDHUW�DQG�+DUYH\��������6DGLTXH�DQG�

6LOYDSXOOH�� ������ �� 7KLV� FRXOG� SUHVHQW� VRPH�

market� inef¿ciency,� or� it� could� because� the�
ULVN� IDFWRUV� DUH� PRUH� SHUVLVWHQW� LQ� HPHUJLQJ�

PDUNHWV��7KHUHIRUH��LW�VKRXOG�EH�RI�LQWHUHVWV�WR�

VWXG\�WKH�ORQJ�PHPRU\�YRODWLOLW\�EHKDYLRXU�LQ�

stock�returns�in�Vietnam.�Our�paper�thus�¿lls�
in�this�gap,�studying�the�economic�bene¿ts�of�
HPSOR\LQJ�PXOWLYDULDWH�VKRUW�DQG�ORQJ�PHPRU\�

FRQGLWLRQDO� YRODWLOLW\�PRGHOV� WR� IRUHFDVWV� WKH�

FRYDULDQFH� PDWULFHV� LQ� WKH�9LHWQDPHVH� VWRFN�

PDUNHW�

7KLV�SDSHU�HYDOXDWHV�WKH�HFRQRPLF�YDOXH�RI�

DOORZLQJ� IRU� FRQGLWLRQDO� YRODWLOLW\� G\QDPLFV��

VKRUW� DQG� ORQJ� PHPRU\�� LQ� IRUHFDVWLQJ� WKH�

FRYDULDQFH�PDWUL[�IRU�DVVHW�DOORFDWLRQ�RYHU�ERWK�

VKRUW� DQG� ORQJ� KRUL]RQV�� XVLQJ� WKH� YRODWLOLW\�

WLPLQJ� IUDPHZRUN� RI� )OHPLQJ� HW� DO�� ��������

$VVXPLQJ� FRQVWDQW� H[SHFWHG� UHWXUQV�� RXU�

LQYHVWRUV�IROORZ�D�YRODWLOLW\�WLPLQJ�VWUDWHJ\�DQG�

SHULRGLFDOO\� XSGDWH� WKHLU� SRUWIROLRV� EDVHG� RQ�

IRUHFDVWV�RI�WKH�FRQGLWLRQDO�FRYDULDQFH�PDWUL[��

'\QDPLF�SRUWIROLRV�FRQVWUXFWHG�ZLWK�DOWHUQDWLYH�

FRQGLWLRQDO� YRODWLOLW\� PRGHOV� DUH� HYDOXDWHG�

DJDLQVW� VWDWLF� SRUWIROLRV� FRQVWUXFWHG� ZLWK� WKH�

FRQVWDQW� XQFRQGLWLRQDO� FRYDULDQFH� PDWUL[�

HVWLPDWHV��DQG�HTXDOO\�ZHLJKWHG�SRUWIROLRV��:H�

employ�¿ve�multivariate�conditional�volatility�
PRGHOV��ERWK�VKRUW�PHPRU\�DQG�ORQJ�PHPRU\��

$V�LV�FRPPRQ�LQ�WKH�OLWHUDWXUH��ZH�UHVWULFW�RXU�

DWWHQWLRQ�WR�WKH�FODVV�RI�(:0$�DQG�*$5&+�

PRGHOV��:KLOH� PDQ\� DOWHUQDWLYH� PXOWLYDULDWH�

FRQGLWLRQDO� YRODWLOLW\� PRGHOV� KDYH� EHHQ�

GHYHORSHG�LQ�OLWHUDWXUH��ZH�FKRRVH�PRGHOV�WKDW�

FDQ�EH�SDUVLPRQLRXVO\�FRQVWUXFWHG�WR�IRUHFDVW�

KLJK�GLPHQVLRQDO� FRYDULDQFH� PDWULFHV�� � 7KH�

WZR� VKRUW� PHPRU\� YRODWLOLW\� PRGHOV� DUH� WKH�

SRSXODUO\�XVHG�5LVN0HWULFV�(:0$�PRGHO�RI�

-3�0RUJDQ��������DQG�WKH�*$5&+�PRGHO�RI�

%ROOHUVOHY� ������� HPEHGGHG� LQ� WKH�'\QDPLF�

&RQGLWLRQDO� &RUUHODWLRQ� �'&&�� IUDPHZRUN�

RI� (QJOH� ������� �WKH� *$5&+�'&&�PRGHO���

:H�DOVR�HPSOR\�WKUHH�ORQJ�PHPRU\�YRODWLOLW\�

PRGHOV��WKH�PXOWLYDULDWH�ORQJ�PHPRU\�(:0$�

PRGHO�RI�=XPEDFK��������DQG�WZR�PXOWLYDULDWH�

ORQJ�PHPRU\�PRGHOV�ZLWK�WKH�'&&�VWUXFWXUH��

7KHVH� DUH� WKH� FRPSRQHQW� &*$5&+� PRGHO�

RI� (QJOH�DQG�/HH� ������� DQG� WKH�),*$5&+�

PRGHO�RI�%DLOOLH�HW�DO����������:KLOH�WKH�PRGHOV�

WKDW� DUH� EDVHG� RQ� WKH� '&&� GHFRPSRVLWLRQ�

DOORZ�IRU�ORQJ�PHPRU\�RQO\�LQ�WKH�YDULDQFHV��

WKH�ORQJ�PHPRU\�(:0$�PRGHO�FDSWXUHV�WKH�

ORQJ�PHPRU\�EHKDYLRXU�LQ�ERWK�WKH�YDULDQFHV�

DQG�FRYDULDQFHV��

:H�FRQVWUXFW�D�KLJK�GLPHQVLRQDO�SRUWIROLR�

RI� 91��� FRPSRQHQWV� RYHU� WKH� SHULRG� �VW�

-DQXDU\� ����� WR� ��WK� -XQH� ������ 3RUWIROLRV�

JHQHUDWHG�XVLQJ�GLIIHUHQW�FRQGLWLRQDO�YRODWLOLW\�

PRGHOV�DUH�HYDOXDWHG�XVLQJ�WKH�RXW�RI�VDPSOH�

6KDUSH� UDWLRV� DQG� WKH� SHUIRUPDQFH� IHHV� WKDW�

LQYHVWRUV� DUH� ZLOOLQJ� WR� SD\� WR� VZLWFK� IURP�

WKH� VWDWLF� WR� WKH� G\QDPLF� VWUDWHJLHV��:H� DOVR�

FDOFXODWH�WKH�EUHDNHYHQ� WUDQVDFWLRQ�FRVWV� WKDW�

PDNH� LQYHVWRUV� LQGLIIHUHQW� EHWZHHQ� WKH� VWDWLF�

DQG�WKH�G\QDPLF�VWUDWHJLHV�LQ�WHUP�RI�XWLOLW\��

Our�study�is�among�the�¿rst�to�examine�the�
HFRQRPLF� YDOXH� RI� PXOWLYDULDWH� FRQGLWLRQDO�

YRODWLOLW\� PRGHOV� LQ� WKH� 9LHWQDPHVH� VWRFN�

market.��We�report�three�main�¿ndings.�First,�
FRQVLVWHQW� ZLWK� WKH� OLWHUDWXUH�� WKH� G\QDPLF�

volatility� timing� strategies� signi¿cantly�
RXWSHUIRUP� WKH� VWDWLF�VWUDWHJLHV�ZLWK�GLIIHUHQW�

SHUIRUPDQFH� PHDVXUHV� DQG� DFURVV� GLIIHUHQW�

UHEDODQFLQJ� IUHTXHQFLHV�� 6HFRQG�� WKHUH� LV�

QHJOLJLEOH�GLIIHUHQFH�DPRQJ�VKRUW�PHPRU\�DQG�

ORQJ�PHPRU\�YRODWLOLW\�PRGHOV��+RZHYHU��GXH�
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WR�WKHLU�SDUVLPRQ\��WKH�(:0$�IDPLO\�PRGHOV�

JHQHUDOO\�GRPLQDWHV�WKH�*$5&+�IDPLO\��7KH\�

FRQVLVWHQWO\� SURGXFH�SRUWIROLRV� WKDW� DUH�PRUH�

HFRQRPLFDOO\� XVHIXO� WKDQ� WKRVH� SURGXFHG� E\�

WKH�*$5&+�YRODWLOLW\�PRGHOV�DW�DOO�LQYHVWPHQW�

KRUL]RQV�� 7KLUG�� ZKHQ� WUDQVDFWLRQ� FRVWV� DUH�

WDNHQ� LQWR� DFFRXQW�� WKH� JDLQV� IURP� GDLO\�

UHEDODQFHG� G\QDPLF� SRUWIROLRV� GHWHULRUDWH��

+RZHYHU�� LW� LV� VWLOO� ZRUWK� LPSOHPHQWLQJ� WKH�

G\QDPLF� VWUDWHJLHV� DW� ORZHU� UHEDODQFLQJ�

IUHTXHQFLHV��7KH�UHVXOWV�DUH�UREXVW�WR�HVWLPDWLRQ�

HUURU� LQ� H[SHFWHG� UHWXUQV�� WKH� FKRLFH� RI� ULVN�

aversion�coef¿cient�and�estimation�windows.����

7KH� UHPDLQLQJ� RI� WKH� SDSHU� LV� VWUXFWXUHG�

DV� IROORZV�� 6HFWLRQ� �� SURYLGHV� GHWDLOV� RI� WKH�

¿ve�multivariate�conditional�volatility�models�
XVHG� LQ�WKH�HPSLULFDO� DQDO\VLV��6HFWLRQ���VHWV�

XS�WKH�DVVHW�DOORFDWLRQ�IUDPHZRUN�WR�VWXG\�WKH�

HFRQRPLF�XVHIXOQHVV�RI�WKH�G\QDPLF�VWUDWHJLHV��

'DWD�LV�GLVFXVVHG�LQ�6HFWLRQ����6HFWLRQ���UHSRUWV�

WKH� HPSLULFDO� UHVXOWV�� ZKLOH� 6HFWLRQ� �� RIIHUV�

VRPH� FRQFOXGLQJ� FRPPHQWV� DQG� VXJJHVWLRQV�

IRU�IXWXUH�UHVHDUFK�

��� 0XOWLYDULDWH� &RQGLWLRQDO� 9RODWLOLW\�

0RGHOV

,Q� WKH� PXOWLYDULDWH� FRQWH[W�� FRQGLWLRQDO�

volatility� modelling� poses� signi¿cant�
FRPSXWDWLRQDO� FKDOOHQJHV�� HVSHFLDOO\� IRU� WKH�

KLJK�GLPHQVLRQDO�FRYDULDQFH�PDWULFHV�WKDW�DUH�

W\SLFDOO\�HQFRXQWHUHG�LQ�DVVHW�DOORFDWLRQ�DQG�ULVN�

PDQDJHPHQW��:KLOH�PDQ\�DOWHUQDWLYH�YRODWLOLW\�

PRGHOV�KDYH�EHHQ�GHYHORSHG�LQ�WKH�OLWHUDWXUH��

our�choice�reÀects�the�need�for�parsimonious�
PRGHOV� WKDW� FDQ� EH� XVHG� IRU� IRUHFDVWLQJ�

KLJK� GLPHQVLRQDO� FRYDULDQFH� PDWULFHV�� :H�

HPSOR\�WZR�SRSXODUO\�XVHG�PXOWLYDULDWH�VKRUW�

PHPRU\�PRGHOV�� WKH�*$5&+������'&&�DQG�

WKH�(:0$�PRGHOV�� ,Q�RUGHU� WR�HYDOXDWH� WKH�

relative�bene¿ts�of�allowing�for�long�memory�
ZKHQ� IRUHFDVWLQJ� WKH� FRYDULDQFH� PDWUL[�� ZH�

FRPSDUH� WKH� SHUIRUPDQFH� RI� WKH� WZR� VKRUW�

PHPRU\� ZLWK� WKUHH� ORQJ� PHPRU\� YRODWLOLW\�

PRGHOV��WKH�PXOWLYDULDWH�ORQJ�PHPRU\�(:0$�

�/0�(:0$�� PRGHO� RI� =XPEDFK� �������

DQG� WKH� WZR� '&&�VWUXFWXUHG� ORQJ� PHPRU\�

PRGHOV�� WKH� ),*$5&+���G����'&&� DQG� WKH�

&*$5&+������'&&�PRGHOV�� ,Q� WKLV� VHFWLRQ��

we�give�details�of�each�of�these�¿ve�models.

�����7KH�*$5&+������'&&�PRGHO

2EVHUYLQJ� WKDW� VTXDUHG� UHVLGXDOV� DUH�

RIWHQ� DXWRFRUUHODWHG� HYHQ� WKRXJK� UHVLGXDOV�

WKHPVHOYHV�DUH�QRW��(QJOH��������VHWV�WKH�VWDJH�

IRU�WKH�QHZ�FODVV�RI� WLPH�YDU\LQJ�FRQGLWLRQDO�

YRODWLOLW\� PRGHOV� ZLWK� WKH� $XWRUHJUHVVLYH�

&RQGLWLRQDO� +HWHURVNHGDVWLFLW\� �$5&+��

PRGHO�� %ROOHUVOHY� ������� H[WHQG� WKH�$5&+�

PRGHO�E\�LQWURGXFLQJ�DXWRUHJUHVVLYH�WHUPV�LQ�

KLV� *HQHUDOLVHG� $XWRUHJUHVVLYH� &RQGLWLRQDO�

+HWHURVNHGDVWLFLW\��*$5&+��PRGHO��

&RQVLGHU�D�YHFWRU�RI�ORJ�UHWXUQV� tr �ZLWK�D�
FRQGLWLRQDO� PHDQ� RI� ]HUR� DQG� D� FRQGLWLRQDO�

YDULDQFH� th �

� tt tr h ε= �

ZKHUH� tε � GHQRWHV� DQ� L�L�G�� PHDQ� ]HUR��

XQLW� YDULDQFH� VWRFKDVWLF� SURFHVV�� ,Q� WKH�

*$5&+������PRGHO��WKH�FRQGLWLRQDO�YDULDQFH��

th ���LV�PRGHOOHG�DV

� 2
1 1t t th r hω α β− −= + + � �

7KH�SDUDPHWHU� α �GHWHUPLQHV�WKH�VSHHG�DW�

ZKLFK� WKH� FRQGLWLRQDO� YDULDQFH� UHVSRQGV� WR�

QHZ� LQIRUPDWLRQ��ZKLOH� WKH�SDUDPHWHU�α β+ �

GHWHUPLQHV�WKH�VSHHG�DW�ZKLFK�WKH�FRQGLWLRQDO�

YDULDQFH� UHYHUWV� WR� LWV� ORQJ� UXQ�DYHUDJH��7KH�

*$5&+�PRGHO�LV�D�VKRUW�PHPRU\�PRGHO�ZKHQ�

WKH�ZHLJKWV�RQ�SDVW� VTXDUHG�HUURUV�GHFOLQH�DW�

DQ�H[SRQHQWLDO�UDWH��$VVXPH�WKDW� 1α β+ < �VR�

WKDW� WKH� ORQJ�UXQ�� RU� XQFRQGLWLRQDO� YDULDQFH�

H[LVWV� ( ) 12 1σ ω α β −= − − �� WKH� K�VWHS�DKHDG�
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IRUHFDVW�RI�WKH�*$5&+������PRGHO�LV�JLYHQ�E\

� ( ) ( )12 2
1

h
t h th hσ α β σ−
+ += + + − ��

�

ZKHUH�
2σ �LV�WKH�XQFRQGLWLRQDO�YDULDQFH��

,Q� RUGHU� WR� LPSOHPHQW� WKH� *$5&+������

PRGHO�LQ�WKH�PXOWLYDULDWH�FRQWH[W��ZH�HPSOR\�

WKH�'\QDPLF�&RQGLWLRQDO� &RUUHODWLRQ� �'&&��

PRGHO�RI�(QJOH���������LQ�ZKLFK�WKH�FRQGLWLRQDO�

FRYDULDQFH�PDWUL[�LV�GHFRPSRVHG�DV�IROORZV�

� t t t t=H D R D � � � ����

{ } { }
1 1
2 2

t t t tdiag diag− −=R Q Q Q ��������

�

� �

� � �������

ZKHUH� tR � LV� WKH� FRQGLWLRQDO� FRUUHODWLRQ�

PDWUL[�� tD � LV� D� GLDJRQDO� PDWUL[� ZLWK� WKH�

WLPH� YDU\LQJ� VWDQGDUG� GHYLDWLRQV� ,i th � RQ�

WKH� PDLQ� GLDJRQDO�� L�H��� { },t i tdiag h=D

�� tQ � LV� WKH� DSSUR[LPDWLRQ� RI� WKH�FRQGLWLRQDO�

FRUUHODWLRQ�PDWUL[� tR �� DQG� (1 )δ γΩ = − − R
�� ZLWK� R � EHLQJ� WKH� XQFRQGLWLRQDO� DYHUDJH�

FRUUHODWLRQ� 1
1 t

T
tT t
'

=
= ∑R åå �� 7KH� SRVLWLYH�

semi-de¿niteness�of� tQ �LV�JXDUDQWHHG�LI�δ �DQG�
γ � DUH�SRVLWLYH�ZLWK� 1δ γ+ < � � DQG� WKH� LQLWLDO�

PDWUL[� 1Q �is�positive�de¿nite.

+HUH��ZH�HVWLPDWH�WKH�FRQGLWLRQDO�YRODWLOLW\�

tD � E\� HPSOR\LQJ� WKH� *$5&+� PRGHO� RI�

%ROOHUVOHY� �������� :H� GLYLGH� WKH� UHWXUQV�

E\� WKHLU� FRQGLWLRQDO� YRODWLOLW\� DQG� XVH� WKH�

VWDQGDUGL]HG�� ]HUR�PHDQ� UHVLGXDOV� 1
t t t

−=å D r �
WR� FRPSXWH� WKH� TXDVL�FRQGLWLRQDO� FRUUHODWLRQ�

PDWUL[� tQ ��$V� WKH� GLDJRQDO� HOHPHQWV� RI� tQ �

DUH� HTXDO� WR� XQLW\� RQO\� RQ� DYHUDJH�� tQ � LV�

UHVFDOHG� WR� REWDLQ� WKH� FRQGLWLRQDO� FRUUHODWLRQ�

PDWUL[� { } { }
1 1
2 2

t t t tdiag diag− −=R Q Q Q ��

7KH�FRQGLWLRQDO�YRODWLOLW\� tD �DQG�FRQGLWLRQDO�

FRUUHODWLRQV� tR �DUH�WKHQ�FRPELQHG�WR�HVWLPDWH�

WKH�FRQGLWLRQDO�FRYDULDQFH�PDWUL[� tH ��

7KH� K�VWHS�DKHDG� FRQGLWLRQDO� FRYDULDQFH�

PDWUL[�LV�JLYHQ�E\

� t h t h t h t h+ + + +=H D R D �� � ���

7KH� IRUHFDVW� RI� HDFK� YRODWLOLW\� LQ� t h+D �

LV� HVWLPDWHG� XVLQJ� WKH� UHFXUVLYH� SURFHGXUH��

DV� LQ� HTXDWLRQ� �� 6LQFH� tR � LV� D� QRQ�OLQHDU�

SURFHVV�� WKH� K�VWHS�DKHDG� IRUHFDVW� RI� tR �

FDQQRW� EH� FRPSXWHG� XVLQJ� D� UHFXUVLYH�

SURFHGXUH��+RZHYHU�� DVVXPLQJ� IRU� VLPSOLFLW\�

WKDW� �� (QJOH� DQG� 6KHSSDUG�

������� VKRZ� WKDW� WKH� IRUHFDVWV� RI� t h+Q � DQG�

t h+R �DUH�JLYHQ�E\

� �

���

�����7KH�5LVN0HWULFV�(:0$�PRGHO

&RQVLGHU�DQ�Q�GLPHQVLRQDO�YHFWRU�RI�UHWXUQV�

( )1 2, , , , 't t t ntr r r= …r �ZLWK�D�FRQGLWLRQDO�PHDQ�

RI� ]HUR� DQG� D� FRQGLWLRQDO� FRYDULDQFH� PDWUL[�

tH �

� � � ���

ZKHUH� tå � LV� L�L�G� ZLWK� � DQG�

��7KH�VKRUW�PHPRU\�5LVN0HWULFV�

EWMA�covariance�matrix�is�de¿ned�by

� �� ���

ZKHUH�λ �LV�WKH�GHFD\�IDFWRU�0 1λ< < ��,I�WKH�

*$5&+�PRGHO� QRUPDOO\� DVVXPHV� 1α β+ <
�� WKH� (:0$� PRGHO� OHWV� β λ= �� 1α λ= − �

DQG� WKXV� 1α β+ = �� 7KH� (:0$� PRGHO� LV�

D� VSHFLDO� FDVH� RI� WKH� ,QWHJUDWHG� *$5&+�

PRGHO�RI�(QJOH�DQG�%ROOHUVOHY��������ZKHUH�

D� VKRFN� WR� YRODWLOLW\� ZLOO� HYHQWXDOO\� GLH� RXW�

DW�DQ�H[SRQHQWLDO�UDWH��EXW�LW�KDV�D�SHUPDQHQW�
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HIIHFW�RQ�IRUHFDVW�YRODWLOLW\�DW�DOO�KRUL]RQV��7KH�

(:0$�PRGHO�� WKRXJK� VWLOO� D� VKRUW�PHPRU\�

PRGHO��FDQ�KHQFH�FDSWXUH�ORQJ�UXQ�SHUVLVWHQFH�

LQ�YRODWLOLW\��,W�LV�VWUDLJKWIRUZDUG�WR�VKRZ�WKDW�

WKH�K�VWHS�FXPXODWLYH�IRUHFDVW�RI� WKH�(:0$�

PRGHO�LV�JLYHQ�E\

� 1: 1t t h th+ + += ×H H � � ����

:KLOH� WKH� SDUDPHWHUV� RI� WKH� *$5&+�

IDPLO\� PRGHOV� KDYH� WR� EH� HVWLPDWHG� E\�

ULJRURXVO\�VWDWLVWLFDO�PHWKRGV��QRUPDOO\�XVLQJ�

WKH� 0D[LPXP� /LNHOLKRRG� SURFHGXUH�� WKH�

SDUDPHWHU� λ �RI� WKH�(:0$�SURFHVV� LV�RIWHQ�

VHW�DG�KRF��$V�VXJJHVWHG�E\�-3�0RUJDQ����������

WDNHV�WKH�YDOXHV�RI������DQG������IRU�GDLO\�DQG�

ZHHNO\�IRUHFDVWV��UHVSHFWLYHO\�

�����7KH�),*$5&+���G����'&&�PRGHO

Baillie� et� al.� (1996)� are� among� the� ¿rst�
WR� GHYHORS� ORQJ� PHPRU\� YRODWLOLW\� PRGHOV��

$UJXLQJ�WKDW�WKH�YRODWLOLW\�SURFHVV�LV�LQ�D�KDOIZD\�

KRXVH�EHWZHHQ�,����DQG�,�����WKH\�SURSRVH�WKH�

)UDFWLRQDOO\�,QWHJUDWHG�*$5&+��),*$5&+��

PRGHO�� LQ�ZKLFK� ORQJ�PHPRU\� LV� LQWURGXFHG�

WKURXJK� D� IUDFWLRQDO� GLIIHUHQFH� RSHUDWRU�� G��

7KLV� PRGHO� LQFRUSRUDWHV� D� VORZ� K\SHUEROLF�

GHFD\� IRU� ODJJHG� VTXDUHG� LQQRYDWLRQV� LQ� WKH�

FRQGLWLRQDO� YDULDQFH�� ZKLOH� VWLOO� OHWWLQJ� WKH�

FXPXODWLYH� LPSXOVH� UHVSRQVH�ZHLJKWV� WHQG�WR�

]HUR��WKXV�\LHOGLQJ�D�VWULFWO\�VWDWLRQDU\�SURFHVV��

,Q�WKH�),*$5&+���G����PRGHO��WKH�FRQGLWLRQDO�

YRODWLOLW\�LV�PRGHOOHG�DV�

( )( ) 2
1[1 1 1 ]dt t th L L L r hω β φ β −= + − − − − + ��������

ZLWK� /� EHLQJ� WKH� ODJ� RSHUDWRU�� %DLOOLH� HW� DO��

�������VKRZ�WKDW�IRU�0 1d< ≤ ��WKH�),*$5&+�

process� does� not� have� a� ¿nite� unconditional�
YDULDQFH��DQG�LV�QRW�ZHDNO\�VWDWLRQDU\��D�IHDWXUH�

VKDUHG�ZLWK�WKH�,*$5&+�PRGHO��+RZHYHU��E\�

D�GLUHFW�H[WHQVLRQ�RI�WKH�FRUUHVSRQGLQJ�SURRI�

IRU� WKH� ,*$5&+�PRGHO�� WKH\� VKRZ� WKDW� WKH�

),*$5&+� PRGHO� LV� VWULFWO\� VWDWLRQDU\� DQG�

HUJRGLF�� 7KH� ),*$5&+� SURFHVV� UHGXFHV� WR�

WKH�*$5&+�SURFHVV�ZKHQ�G� ����7KH�K�VWHS�

DKHDG�IRUHFDVW�RI�WKH�),*$5&+���G����PRGHO�

LV�HDVLO\�FRQVWUXFWHG�E\�UHFXUVLYH�VXEVWLWXWLRQ�

( ) ( ) ( ) ( )1 1 2
11 [1 1 1 1 ]d

t h t hh L L L hω β β φ− −
+ + −= − + − − − − ���������

7R�LPSOHPHQW�WKH�),*$5&+���G����PRGHO�

LQ� WKH�PXOWLYDULDWH� FRQWH[W��ZH� XVH� WKH�'&&�

DSSURDFK� GHVFULEHG� DERYH�� ZLWK� WKH� VDPH�

IRUHFDVW�IXQFWLRQV�IRU� t h+Q �DQG� t h+R ��

�����7KH�&*$5&+������'&&�PRGHO

$Q� DOWHUQDWLYH� ZD\� WR� FDSWXUH� WKH� ORQJ�

PHPRU\� IHDWXUH� LV� WKURXJK� D� FRPSRQHQW�

VWUXFWXUH�IRU�YRODWLOLW\��(QJOH�DQG�/HH� �������

SURSRVH�WKH�&RPSRQHQW�*$5&+��&*$5&+��

PRGHO�� LQ� ZKLFK� WKH� ORQJ� PHPRU\� YRODWLOLW\�

SURFHVV� th � LV�PRGHOOHG�DV� WKH� VXP�RI�D� ORQJ�

WHUP� WUHQG� FRPSRQHQW�� ,tq DQG� D� VKRUW� WHUP�

WUDQVLWRU\�FRPSRQHQW�� ts ��7KH�&*$5&+������
model�has�the�following�speci¿cation:

( )2
1 1 1 1( )t t t t t th q r q h qα β− − − −− = − + −

�
�����

�

2
1 1 1( )t t t tq q r hω ρ φ− − −= + + − �� ��������

ZKHUH� t t ts h q= − � LV� WKH� WUDQVLWRU\� YRODWLOLW\�

FRPSRQHQW��7KH�YRODWLOLW\�LQQRYDWLRQ� 2
1 1t tr h− −− �

GULYHV� ERWK� WKH� WUHQG� DQG� WKH� WUDQVLWRU\�

FRPSRQHQWV��7KH�ORQJ�UXQ�FRPSRQHQW�HYROYHV�

RYHU� WLPH� IROORZLQJ� DQ�$5� SURFHVV�ZLWK� ρ �
FORVH� WR� ��� ZKLOH� WKH� VKRUW� UXQ� FRPSRQHQW�

PHDQ� UHYHUWV� WR� ]HUR� DW� D� JHRPHWULF� UDWH�

α β+ �� ,W� LV� DVVXPHG� WKDW� 0 1α β ρ< + < < ��

PHDQLQJ�WKDW�WKH�ORQJ�UXQ�FRPSRQHQW�LV�PRUH�

SHUVLVWHQW�WKDQ�WKH�VKRUW�UXQ�FRPSRQHQW��7KH�

K�VWHS�DKHDG� IRUHFDVW� RI� WKH� &*$5&+������

PRGHO�LV�JLYHQ�E\� �

( ) 1 ( )h
t h t h t th q h qα β −
+ += + + −

�����������
�����

�

� 1

1 1
h

t h tq qω ωρ
ρ ρ

−
+

 
= + − − − 

�������
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$V� ZLWK� WKH� ),*$5&+���G���� PRGHO�� LQ�

RUGHU�WR�LPSOHPHQW�WKH�&*$5&+������PRGHO�

LQ� WKH�PXOWLYDULDWH� FRQWH[W��ZH� XVH� WKH�'&&�

DSSURDFK� GHVFULEHG� DERYH�� ZLWK� WKH� VDPH�

IRUHFDVW�IXQFWLRQV�IRU� t h+Q �DQG� t h+R ��

����� 7KH� PXOWLYDULDWH� ORQJ� PHPRU\� /0�

(:0$�PRGHO

=XPEDFK� ������� JHQHUDOLVHV� WKH� (:0$�

PRGHO�WR�LQFRUSRUDWH�ORQJ�PHPRU\�EHKDYLRXU�

LQ� YRODWLOLW\�� 7KH� ORQJ� PHPRU\� /0�(:0$�

PRGHO�LV� WKH�ZHLJKWHG�DYHUDJH�RI�.�VWDQGDUG�

�VKRUW�PHPRU\��PXOWLYDULDWH�(:0$�SURFHVVHV�

ZLWK� ORJDULWKPLFDOO\� GHFD\LQJ� ZHLJKW��

( )
( )0

1 1 k
k

ln
w

lnC
τ
τ

 
= −  

 
� ZLWK� WKH� QRUPDOL]DWLRQ�

FRQVWDQW�
( )
( )0

kln
lnk

C K τ
τ= −∑ �� VXFK� WKDW�

1kk
w =∑ ���

7KH� FRQGLWLRQDO� FRYDULDQFH� PDWUL[� LQ� WKH�

/0�(:0$�PRGHO�FDQ� DOVR�EH� H[SUHVVHG�DV�

WKH�ZHLJKWHG�VXP�RI�WKH�FURVV�SURGXFWV�RI�SDVW�

UHWXUQV��

� 1 1
0

( )t t i t
i

i 'λ
∞

+ − −
=

=∑H r r �� � ��

ZLWK� ( ) 1iλ =∑ �� ,Q� WKH�5LVN0HWULFV�(:0$�

PRGHO�RI�-3�0RUJDQ���������WKH�ZHLJKWV� ( )iλ �

GHFD\�JHRPHWULFDOO\��ZKLOH�LQ�WKH�/0�(:0$�

PRGHO��WKH�ZHLJKWV� ( )iλ �DUH�DVVXPHG�WR�GHFD\�

ORJDULWKPLFDOO\�� \LHOGLQJ� D� ORQJ� PHPRU\�

SURFHVV� IRU� WKH� HOHPHQWV� RI� WKH� YDULDQFH�

FRYDULDQFH�PDWUL[�

( )( ) 1 i
k k kk

i wλ µ µ= −∑ �������������������
����

ZKHUH� ( )1exp ,
kk τµ −= � ZLWK� JHRPHWULF� WLPH�

VWUXFWXUH�
1

1 2
k

kτ τ
−

= � IRU� (1,..., ),k K= � 7KH�

FRQGLWLRQDO� FRYDULDQFH� PDWUL[� LV� WKHUHIRUH�

de¿ned�parsimoniously�as�a�process�with�just�

WKUHH�SDUDPHWHUV�� 1τ ��WKH�VKRUWHVW�WLPH�VFDOH�DW�

ZKLFK�WKH�YRODWLOLW\�LV�PHDVXUHG��L�H��WKH�ORZHU�

FXW�RII��� Kτ ��WKH�XSSHU�FXW�RII��ZKLFK�LQFUHDVHV�

H[SRQHQWLDOO\�ZLWK�WKH�QXPEHU�RI�FRPSRQHQWV�

.���DQG� 0τ ��WKH�ORJDULWKPLF�GHFD\�IDFWRU���)RU�

WKH�XQLYDULDWH�FDVH��=XPEDFK� ������� VHWV� WKH�

RSWLPDO�SDUDPHWHU�YDOXHV�DW� 0τ = ������GD\V� �
��\HDUV�� 1τ = ���GD\V�DQG� Kτ = �����GD\V��ZKLFK�
LV�HTXLYDOHQW�WR� 15.K =

6LQFH�WKH�/0�(:0$�FRYDULDQFH�PDWUL[�LV�

WKH�VXP�RI�(:0$�SURFHVVHV�RYHU�LQFUHDVLQJ�

WLPH� KRUL]RQV�� IRUHFDVWV� RI� WKH� FRYDULDQFH�

PDWUL[� DUH� VWUDLJKWIRUZDUG� WR� REWDLQ� XVLQJ� D�

UHFXUVLYH�SURFHGXUH��VHH�=XPEDFK�������� IRU�

GHWDLOV�RI�WKH�XQLYDULDWH�FDVH���7KH���VWHS�DKHDG�

IRUHFDVW� RI� WKH� FRYDULDQFH� PDWUL[� LV� DOUHDG\�

JLYHQ�E\�(TXDWLRQ���8QGHU�WKH�DVVXPSWLRQ�RI�

VHULDOO\�XQFRUUHODWHG�UHWXUQV��WKH�K�VWHS�DKHDG�

FXPXODWLYH� IRUHFDVW�RI� WKH� FRYDULDQFH�PDWUL[�

JLYHQ�WKH�LQIRUPDWLRQ�VHW� tF �DW�WLPH�W�LV�HTXDO�

WR�

� 1: 1
0

( , )
T

t t h t i t
i

h h i 'λ+ + − −
=

= ∑H r r � ����

ZLWK�WKH�ZHLJKWV� ( ),h iλ �EHLQJ�JLYHQ�E\

( ) ( )1

,
1 1

11,
1

K h
k i

j k kT
k j k

h i w
h

µ
λ µ

µ

−

= =

−
=

−∑ ∑ ��������

ZKHUH� 7� LV� WKH� FXW�RII� WLPH��� ,j kw � LV� WKH� NWK�

HOHPHQW� RI� YHFWRU� ��

( )1 2, , , 'Kw w w=w  �� ì � LV� WKH�YHFWRU�RI� kµ
��0� LV� WKH�GLDJRQDO�PDWUL[� FRQVLVWLQJ� RI� kµ ��

DQG� é�LV�WKH�XQLW�YHFWRU��6LQFH� 1kk
w =∑ ��ZH�

REWDLQ� ( , ) 1h iλ =∑ ��

1RWH� WKDW� ZKHQ� 1K = �� ZH� KDYH� 1,w =
DQG� WKH� /0�(:0$� IRUHFDVW� IXQFWLRQ�

1 =XPEDFK� ������� VXJJHVWV� WKDW� IRU� PDQ\� SUDFWLFDO�
DSSOLFDWLRQV��WKH�PHPRU\�OHQJWK�7�LV�RI�WKH�RUGHU�RI�RQH�WR�

WZR�\HDUV��7� �����WR�7� �������+HUH��ZH�FKRRVH�7�HTXDO�

WR�WKH�HVWLPDWLRQ�ZLQGRZ�OHQJWK�
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UHGXFHV� WR� D� VWDQGDUG� VKRUW�PHPRU\�(:0$�

IRUHFDVW� IXQFWLRQ� ZLWK� IRUHFDVW� ZHLJKWV�

( ) ( ) ( ), 1 1i T
k k kh iλ µ µ µ= − − �� LQGHSHQGHQW�

RI� WKH� IRUHFDVW� KRUL]RQ�� 6LQFH� WKH� ZHLJKWV�

( ),h iλ �DUH�VHW�DG�KRF��WKH�IRUHFDVW�LQ�HTXDWLRQ��

LV� VWUDLJKWIRUZDUG� WR� FRPSXWH�� $V� ZLWK� WKH�

VWDQGDUG� (:0$� PRGHO�� WKH� /0�(:0$�

PRGHO�FLUFXPYHQWV� WKH�FRPSXWDWLRQDO�EXUGHQ�

RI�RWKHU�PXOWLYDULDWH�ORQJ�PHPRU\�PRGHOV��DQG�

LQGHHG��FDQ�EH�LPSOHPHQWHG� LQ�D�VSUHDGVKHHW�

HDVLO\�

��� 7KH� (FRQRPLF� 9DOXH� RI� '\QDPLF�

9RODWLOLW\�7LPLQJ�6WUDWHJ\

�����'\QDPLF�9RODWLOLW\�7LPLQJ�)UDPHZRUN

:H� FRQVLGHU� D� ULVN� DYHUVH� LQYHVWRU� ZKR�

ZDQWV� WR� PD[LPLVH� KLV� H[SHFWHG� XWLOLW\� 1tU + �

LQ�WKH�PHDQ�YDULDQFH�RSWLPL]DWLRQ�IUDPHZRUN��

+H�ZLOO�DOORFDWH�D�IUDFWLRQ� tw �RI�KLV�ZHDOWK�WR�

n �ULVN\�DVVHWV�DQG�WKH�UHPDLQGHU� �WR�D�

ULVN�IUHH�DVVHW��ZKHUH�é�LV�WKH� 1n× �XQLW�YHFWRU��

VR�WKDW�

( ) 2
1 , 1 , 1max

2t
t p t p tE U λµ σ+ + +

 = − 
 w

� ��������

ZKHUH� , 1p tµ + � LV� WKH� SRUWIROLR¶V� H[SHFWHG�

UHWXUQV� ��
2
, 1p tσ + �

LV� WKH� SRUWIROLR¶V� H[SHFWHG� YDULDQFH��
2 '
, 1 1p t t t tσ + += w H w �� 1t+ì � LV� WKH� YHFWRU� RI�

H[SHFWHG� UHWXUQV�� 1t+H � LV� WKH� FRQGLWLRQDO�

FRYDULDQFH� PDWUL[�� fr � LV� WKH� ULVN�IUHH� UDWH�

DQG� λ � is� the� risk�aversion�coef¿cient.� In� the�
HPSLULFDO� VWXG\�� ZH� DVVXPH� D� ULVN� IUHH� UDWH�

of� 7%� and� a� risk� aversion� coef¿cient� of� 1.�
'LIIHUHQW�YDOXHV�RI� λ �DUH� ODWHU�FRQVLGHUHG� LQ�
WKH�UREXVWQHVV�WHVW��6KRUW�VDOHV�DUH�DOORZHG�DQG�

QR�WUDQVDFWLRQ�FRVWV�DUH�LQFOXGHG��7KH�VROXWLRQ�

WR�WKLV�RSWLPL]DWLRQ�SUREOHP�LV�

� ��������������������

)ROORZLQJ� )OHPLQJ� HW� DO�� �������� WKH�

LQYHVWRU�PRGHOV� H[SHFWHG� UHWXUQV� DV� FRQVWDQW�

( )1t+ ≡ì ì �� ,I� WKH� LQYHVWRU� DOVR� DVVXPHV� D�

FRQVWDQW� FRYDULDQFH� PDWUL[� ( )1t+ ≡H H �� WKH�

RSWLPDO�ZHLJKWV�ZLOO�EH�FRQVWDQW�RYHU�WLPH�DQG�

KH�IROORZV�D�µVWDWLF�VWUDWHJ\¶��+RZHYHU��LI�WKH�

LQYHVWRU� EHOLHYHV� WKDW� WKH� FRYDULDQFH� PDWUL[�

LV� WLPH�YDU\LQJ�� KH� ZLOO� IROORZ� D� µG\QDPLF�

VWUDWHJ\¶�WR�FKDQJH�WKH�RSWLPDO�ZHLJKWV�EDVHG�

RQ�KLV�IRUHFDVWV�RI�WKH�FRQGLWLRQDO�FRYDULDQFH�

matrix.� The� investor� will� employ� the� ¿ve�
PXOWLYDULDWH�FRQGLWLRQDO�YRODWLOLW\�PRGHOV��WKH�

WZR� VKRUW� PHPRU\� PXOWLYDULDWH� (:0$� DQG�

WKH�*$5&+������'&&�PRGHOV�DQG� WKH� WKUHH�

ORQJ�PHPRU\�/0�(:0$��),*$5&+���G����

'&&� DQG� &*$5&+������'&&� PRGHOV�� WR�

JHQHUDWH�IRUHFDVWV�RI�WKH�FRYDULDQFH�PDWUL[�IRU�

WKH�G\QDPLF�VWUDWHJLHV��7KH�HFRQRPLF�YDOXH�RI�

YRODWLOLW\�WLPLQJ�FDQ�EH�HYDOXDWHG�E\�FRPSDULQJ�

WKH� SHUIRUPDQFH� RI� WKH� VWDWLF� DQG� G\QDPLF�

SRUWIROLRV�� 7KH� SRUWIROLRV� FRQVWUXFWHG� ZLWK�

WKH� WKUHH�PXOWLYDULDWH� ORQJ�PHPRU\�YRODWLOLW\�

PRGHOV�DUH�DOVR�FRPSDUHG�WR�WKRVH�FRQVWUXFWHG�

ZLWK� WKH� WZR�VKRUW�PHPRU\�YRODWLOLW\�PRGHOV�

to�speci¿cally�evaluate�the�gains�of�exploiting�
ORQJ�PHPRU\�YV�� VKRUW�PHPRU\�SURSHUWLHV�RI�

YRODWLOLW\�

����� 3HUIRUPDQFH� 0HDVXUHV� RI� '\QDPLF�

6WUDWHJLHV

7KH�SHUIRUPDQFH�RI�WKH�RSWLPDO�SRUWIROLRV�LV�

HYDOXDWHG�XVLQJ�WZR�FRPPRQ�PHDVXUHV��)LUVW��

ZH�HVWLPDWH�WKH�RXW�RI�VDPSOH�6KDUSH�UDWLR��WKH�

PRVW�FRPPRQO\�XVHG�SHUIRUPDQFH�PHDVXUH�LQ�

OLWHUDWXUH��7KH�6KDUSH�UDWLR�IRU�HDFK�VWUDWHJ\�LV�

FDOFXODWHG�DV�WKH�VDPSOH�PHDQ�RI�WKH�UHDOLVHG�

SRUWIROLR�H[FHVV�UHWXUQV�RYHU�WKH�ULVN�IUHH�UDWH�

GLYLGHG� E\� WKHLU� VDPSOH� VWDQGDUG� GHYLDWLRQV��

( )p f

p

r
SR

µ

σ

−
= ��6HFRQG��IROORZLQJ�)OHPLQJ�HW�

DO����������ZH�XVH�D�XWLOLW\�EDVHG�DSSURDFK�WR�

PHDVXUH� WKH� YDOXH� RI� WKH� SHUIRUPDQFH� JDLQV�
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DVVRFLDWHG�ZLWK�XVLQJ�D�JLYHQ�HVWLPDWRU�RI�WKH�

FRQGLWLRQDO�FRYDULDQFH�PDWUL[��,Q�VR�GRLQJ��ZH�

HVWLPDWH� WKH� SHUIRUPDQFH� IHH�� ∆ ,� de¿ned� as�
WKH�PD[LPXP� IHH� WKDW� WKH� LQYHVWRU�ZRXOG�EH�

ZLOOLQJ�WR�SD\�WR�VZLWFK�IURP�D�VWDWLF�VWUDWHJ\�

WR� D� G\QDPLF� VWUDWHJ\�� ZLWKRXW� EHLQJ� ZRUVH�

RII�LQ�WHUPV�RI�XWLOLW\��7R�HVWLPDWH�WKLV�IHH��ZH�

¿nd� the� value�of� ∆ � WKDW� HTXDWHV� WKH� UHDOLVHG�
DYHUDJH�XWLOLWLHV�IRU�WZR�DOWHUQDWLYH�SRUWIROLRV�

������������

ZKHUH� tγ � is� the� coef¿cient� of� relative� risk�
DYHUVLRQ�� , 1d tR + �DQG� , 1s tR + �DUH�WKH�JURVV�UHDOLVHG�

UHWXUQV� RI� WKH� G\QDPLF� DQG� VWDWLF� VWUDWHJLHV��

UHVSHFWLYHO\�� ,Q� WKH� HPSLULFDO� DQDO\VLV�� ZH�

UHSRUW�WKH�DQQXDOLVHG�SHUIRUPDQFH�IHHV�LQ�EDVLV�

SRLQWV�IRU�WZR�GLIIHUHQW�YDOXHV�RI�γ ����DQG���

�����7UDQVDFWLRQ�&RVWV

9RODWLOLW\�WLPLQJ�UHTXLUHV�UHJXODU�XSGDWHV�RI�

SRUWIROLRV��WKXV�LQFXUULQJ�QRQ�WULYLDO�WUDQVDFWLRQ�

FRVWV��7UDQVDFWLRQ�FRVWV�PD\�EH�KLJK�HQRXJK�WR�

RIIVHW�DOO�WKH�JDLQV�WKDW�DULVH�IURP�WKH�G\QDPLF�

VWUDWHJ\�� )ROORZLQJ�+DQ� �������� ZH� HVWLPDWH�

WKH� EUHDNHYHQ� WUDQVDFWLRQ� FRVW� τEH,� de¿ned�
DV� WKH� WUDQVDFWLRQ� FRVW� WKDW� PDNH� LQYHVWRUV�

LQGLIIHUHQW�EHWZHHQ�WKH�G\QDPLF�DQG�WKH�VWDWLF�

VWUDWHJLHV�LQ�WHUPV�RI�XWLOLW\��,I�DQ�LQYHVWRU�KDV�

D� WUDQVDFWLRQ� FRVW� ORZHU� WKDQ� WKH� EUHDNHYHQ�

WUDQVDFWLRQ�FRVW��KH�ZLOO�EH�EHWWHU�RII�ZLWK�WKH�

G\QDPLF�VWUDWHJ\��RWKHUZLVH�KH�VKRXOG�IROORZ�

WKH�VWDWLF�EHQFKPDUN��+DQ�VHWV�WKH�WUDQVDFWLRQ�

costs� equal� to� a�¿xed� percentage� ( )τ � RI� WKH�

YDOXH� WUDGHG� IRU�DOO� VWRFNV��7KH�FRVWV� IRU� WKH�

VWDWLF�DQG�G\QDPLF�VWUDWHJLHV�DUH�JLYHQ�E\

DQG� ��UHVSHFWLYHO\�

7KH�EUHDNHYHQ�WUDQVDFWLRQ�FRVW�LV�FRPSXWHG�

E\� HTXDWLQJ� WKH� XWLOLWLHV� RI� WKH� VWDWLF� DQG�

G\QDPLF� VWUDWHJLHV� LQ� (TXDWLRQ� ����� DIWHU�

WDNLQJ� LQWR� DFFRXQW� WKH� WUDGLQJ� FRVWV�� 7KH�

KLJKHU�WKH�EUHDNHYHQ�WUDQVDFWLRQ�FRVW��WKH�PRUH�

HDVLO\� WKH� G\QDPLF� WUDGLQJ� VWUDWHJLHV� FDQ� EH�

LPSOHPHQWHG��6LQFH�WKH�EUHDNHYHQ�WUDQVDFWLRQ�

LV� D� SURSRUWLRQDO� FRVW� SDLG� HYHU\� WLPH� WKH�

SRUWIROLRV� DUH� UHEDODQFHG��ZH� UHSRUW� WKLV�FRVW�

LQ� EDVLV� SRLQWV� DW� WKH� UHEDODQFLQJ� IUHTXHQF\��

H�J���IRU�D�GDLO\�UHEDODQFHG�SRUWIROLR��ZH�UHSRUW�

WKH� FRVW� LQ� GDLO\� EDVLV� SRLQWV�� %UHDNHYHQ�

WUDQVDFWLRQ�FRVWV�DUH�RQO\�HVWLPDWHG�ZKHQ�WKH�

SHUIRUPDQFH�IHHV�LQ�(TXDWLRQ��DUH�SRVLWLYH�

���'DWD�'HVFULSWLRQ

:H�FRQVWUXFW�D�KLJK�GLPHQVLRQDO�SRUWIROLR��

FRPSULVLQJ�WKH�FRPSRQHQWV�RI�WKH�91���LQGH[�

DV� RI���� -XQH�������'DLO\� GDWD�DUH�FROOHFWHG�

IURP�)LLQ3UR� IRU� WKH�SHULRG� IURP����-DQXDU\�

�����WR����-XQH�������$V�WKH�FRPSRQHQWV�RI�

RXU� SRUWIROLR� UHPDLQ� XQFKDQJHG� GXULQJ� RXU�

H[SHULPHQWV�� ZH� H[FOXGH� IRXU� VWRFNV� �0%%��

++6��17��DQG�)/&���ZKLFK�ZHUH�OLVWHG�DIWHU�

-DQXDU\�������5HWXUQV�DUH�FDOFXODWHG�DV�WKH�ORJ�

SULFH�GLIIHUHQFH�RYHU�FRQVHFXWLYH�GD\V��$OO�GD\V�

RQ�ZKLFK�WKH�PDUNHW�ZDV�FORVHG�DUH�H[FOXGHG�

IURP� WKH�VDPSOH��\LHOGLQJ������REVHUYDWLRQV��

6XPPDU\�VWDWLVWLFV�IRU�WKH����91���VWRFNV�DUH�

JLYHQ�LQ�7DEOH����

7KH� SHUIRUPDQFH� RI� WKH� ��� 91��� VWRFNV�

GLIIHU� GUDPDWLFDOO\�� :KLOH� 910� PDNHV� DQ�

DYHUDJH� DQQXDO� UHWXUQ� RI� ������� RYHU� WKH�

SHULRG�� +$*� ORVHV�� RQ� DYHUDJH�� ������� SHU�

\HDU��7KHVH�VWRFNV�DUH�FKDUDFWHULVHG�E\�D�KLJK�

OHYHO� RI� YRODWLOLW\��+RZHYHU�� KLJKHU� YRODWLOLW\�

GRHV�QRW�QHFHVVDULO\�FRPH�ZLWK�KLJKHU�UHWXUQV��

910�KDV�WKH�KLJKHVW�UHWXUQV�ZLWK� WKH�ORZHVW�



5(6($5&+�21�(&2120,&�$1'�,17(*5$7,21

(;7(51$/�(&2120,&6�5(9,(: 1R���������������

7DEOH����6XPPDU\�6WDWLVWLFV�IRU�WKH�91���3RUWIROLR

5HWXUQ�

VHULHV

0HDQ�

���

6WG��

'HY��

���

6NHZQHVV .XUWRVLV -%
/RQJ�PHPRU\�WHVW

G
*3+

5�6 9�6

%9+ ����� ����� ���� ���� ���� ����


 ����


 ����

&,, ���� ����� ���� ���� ����� ����


 ����


 ����




&7* ���� ����� ���� ���� ������ ����


 ����


 ����




'30 ���� ����� ����� ���� ������ ����


 ����


 ����




(,% ����� ����� ���� ���� ������ ����


 ���� ����

)37 ���� ����� ���� ���� ������ ����

 ���� ����

*0' ����� ����� ���� ���� ����� ����

 ����


 ����




+$* ������ ����� ���� ���� ����� ����


 ����


 ����




+&0 ���� ����� ���� ���� ����� ����


 ���� ����

+3* ����� ����� ���� ���� ����� ���� ����

 ����




+6* ����� ����� ���� ���� ���� ����
 ����


 ����




+9* ����� ����� ���� ���� ����� ����� ���� ����

,7$ ������ ����� ���� ���� ����� ����


 ����


 ����




.%& ������ ����� ���� ���� ����� ����


 ����


 ����




.'& ���� ����� ���� ���� ������ ���� ���� ����

061 ���� ����� ���� ���� ����� ����


 ����


 ����




33& ���� ����� ���� ���� ����� ����


 ����


 ����




39' ����� ����� ���� ���� ����� ����
 ���� ����

397 ����� ����� ���� ���� ���� ���� ����


 ����




5(( ���� ����� ���� ���� ����� ����


 ����


 ����




6%7 ����� ����� ���� ���� ����� ����


 ����


 ����




66, ����� ����� ���� ���� ����� ����


 ����


 ����




67% ����� ����� ���� ���� ������ ����


 ���� ����

9&% ���� ����� ���� ���� ����� ����
 ���� ����

9,& ����� ����� ���� ���� ����� ����


 ����


 ����




910 ����� ����� ���� ���� ������ ����


 ���� ����

7KH� WDEOH� UHSRUWV�GHVFULSWLYH� VWDWLVWLFV� IRU� WKH�GDLO\� UHWXUQV� RQ� ���FRPSRQHQWV�RI� WKH�91��� LQGH[��0HDQV� DQG� VWDQGDUG�

GHYLDWLRQV�DUH�DQQXDOLVHG��7KH�VDPSOH�SHULRG�LV�IURP����-DQXDU\������WR����-XQH�������G
*3+

�LV�WKH�IUDFWLRQDO�GLIIHUHQFH�RSHUDWRU�

HVWLPDWHG�XVLQJ�WKH�*HZHNH�3RUWHU�+XGDN��*3+��WHVW��5�6�DQG�9�6�UHSRUW� WKH�VWDWLVWLFV�WR�GHWHFW� IRU�ORQJ�PHPRU\�XVLQJ�WKH�

UHVFDOHG�UDQJH�HVWLPDWRU�RI�/R��������DQG�RI�*LUDLWLV�HW�DO����������UHVSHFWLYHO\��5HMHFWLRQ�RI�WKH�QXOO�K\SRWKHVLV�+
�
�� 0d = �

(short�memory)�is�displayed�by�*,�**�and�***�for�10%,�5%�and�1%�signi¿cance�level.
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YRODWLOLW\��ZKLOH�VRPH�RWKHU�VWRFNV�VXFK�DV�,7$��

.%&��+$*�KDYH�QHJDWLYH�UHWXUQV�ZLWK�PXFK�

KLJKHU� YRODWLOLW\��7KH� UHWXUQ� VHULHV�DUH� KLJKO\�

QRQ�QRUPDO�� ZLWK� D� KLJK� OHSWRNXUWRVLV�� 7KH�

average� correlation� coef¿cient� of� the� VN30�
FRPSRQHQWV�LV������

We� conduct� tests� to� con¿rm� the� evidence�
RI� ORQJ� PHPRU\� G\QDPLFV� LQ� WKH� YRODWLOLW\��

$�VHULHV� LV�VDLG�WR�KDYH�D�ORQJ�PHPRU\� LI�LWV�

IUDFWLRQDO� GLIIHUHQFH� SDUDPHWHU�� ( ]0,1d ∈
�� :H� DSSO\� WKUHH� H[WHQVLYHO\� XVHG� WHVWV� RI�

ORQJ� PHPRU\�� QDPHO\� WKH� VHPLSDUDPHWULF�

�*3+��HVWLPDWRU�RI�*HZHNH�DQG�3RUWHU�+XGDN�

(1983),� the�nonparametric�modi¿ed� ‘rescaled�
UDQJH¶��5�6��WHVW�RI�/R��������DQG�WKH�UHVFDOHG�

YDULDQFH��9�6��WHVW�RI�*LUDLWLV�HW�DO����������7KH�

*3+�HVWLPDWRU�UHSRUW�WKH�IUDFWLRQDO�GLIIHUHQFH�

RSHUDWRUV�G,�while� the� two�modi¿ed�R/S�and�
9�6�WHVWV�UHSRUW�WKH�VWDWLVWLFV�WR�WHVW�IRU�WKH�QXOO�

K\SRWKHVLV�+
�
�� 0d = ��VKRUW�PHPRU\��DJDLQVW�

+
�
�� 0d > ��7R�FRQGXFW�WKH�*3+� WHVW��ZH�XVH�

WKH� UHFRPPHQGHG� EDQGZLGWKV� HTXDO� WR� WKH�

VTXDUH�URRW�RI�WKH�VDPSOH�VL]H�� 40m = ��)RU�WKH�

5�6�DQG�9�6�WHVW��ZH�FKRRVH� 21q = ��WR�LQFOXGH�

DXWRFRYDULDQFHV�RI�PRQWKV��0RVW�RI�WKH�UHWXUQ�

VHULHV� VKRZ� HYLGHQFH�RI� ORQJ�PHPRU\� LQ� WKH�

YRODWLOLW\�LQ�DW�OHDVW�RQH�RI�WKH�WHVWV��ZLWK�WKH�

RQO\� H[FHSWLRQ� RI� .'&� DQG� +9*�� 0RVW�

RI� WKH� IUDFWLRQDO� GLIIHUHQFH� SDUDPHWHUV� LQ�

the� GPH� tests� are� signi¿cantly� greater� than�
]HUR��:H�DOVR�FRQGXFW�D�RQH�VLGHG�WHVW�RI�WKH�

K\SRWKHVLV� 0.5d = �� DJDLQVW� WKH� DOWHUQDWLYH�

0.5d < .�Rejecting�this�hypothesis,�we�con¿rm�
WKDW� WKH� YRODWLOLW\� SURFHVVHV� RI� WKHVH� VHULHV�

DUH� FKDUDFWHULVHG� E\� ORQJ� PHPRU\�� EXW� DUH�

QHYHUWKHOHVV�VWDWLRQDU\��

���(PSLULFDO�5HVXOWV

�����3HUIRUPDQFH�$QDO\VLV�RI�WKH�'\QDPLF�

$VVHW�$OORFDWLRQ�6WUDWHJLHV

7KH� ZKROH� VDPSOH� LV� GLYLGHG� LQWR� DQ�

HVWLPDWLRQ� SHULRG� DQG� D� IRUHFDVW� SHULRG�� 7KH�

HVWLPDWLRQ� SHULRG� LV� IURP� �� -DQ� ����� WR� ���

'HF�����������REVHUYDWLRQV��DQG�WKH�IRUHFDVW�

SHULRG�IURP���-DQ������WR����-XQH�����������

REVHUYDWLRQV��� ([SHFWHG� UHWXUQV� DUH� DVVXPHG�

WR� EH� FRQVWDQW� DQG� EH� WKH� VDPSOH� PHDQ� RI�

WKH� HVWLPDWLRQ� SHULRG�� 7KH� LQYHVWRU� DFWLYHO\�

UHEDODQFHV� KLV� SRUWIROLRV� SHULRGLFDOO\�� EDVHG�

RQ�FKDQJHV�LQ�WKH�IRUHFDVWV�RI�WKH�FRQGLWLRQDO�

FRYDULDQFH� PDWUL[�� 7KH� HVWLPDWLRQ� SHULRG� LV�

XVHG�WR�LQLWLDWH�WKH�HVWLPDWLRQ�RI�WKH�FRQGLWLRQDO�

FRYDULDQFH� PDWULFHV� DQG� JHQHUDWH� RQH� VWHS�

DKHDG� IRUHFDVWV�� 7KH� IRUHFDVWV� DUH� WKHQ� XVHG�

WR� FRPSXWH� WKH� RSWLPDO� SRUWIROLR� ZHLJKWV��

5HDOLVHG�SRUWIROLR�UHWXUQV�DW�WKH�QH[W�VWHS�DUH�

FDOFXODWHG�� 7KHQ� WKH� HVWLPDWLRQ� ZLQGRZ� LV�

UROOHG�IRUZDUG�RQH�VWHS��PRGHOV�UH�HVWLPDWHG��

IRUHFDVWV�PDGH��DQG�SRUWIROLRV�UHEDODQFHG�XQWLO�

WKH�HQG�RI�WKH�VDPSOH�LV�UHDFKHG��7KH�UHDOLVHG�

SHUIRUPDQFH�RI�WKH�G\QDPLF�SRUWIROLRV�ZLOO�EH�

FRPSDUHG�ZLWK�WKDW�RI�WKH�H[�DQWH�RSWLPDO�VWDWLF�

SRUWIROLR�� FRQVWUXFWHG� EDVHG� RQ� WKH� VDPSOH�

PHDQ�DQG�FRYDULDQFH�PDWUL[�RI�WKH�HVWLPDWLRQ�

SHULRG�� $QRWKHU� EHQFKPDUN� LV� WKH� HTXDOO\�

ZHLJKWHG�SRUWIROLR�

7DEOH� �� HYDOXDWHV� WKH� RXW� RI� VDPSOH�

SHUIRUPDQFH� RI� WKH� GDLO\� UHEDODQFHG� 91���

SRUWIROLRV��7KH�91���SRUWIROLR�LV�FRQVWUXFWHG�

IURP� ��� FRPSRQHQWV� RI� WKH� 91��� ,QGH[��

,QYHVWRUV�ZRXOG� JHQHUDOO\� EH� EHWWHU� RII� ZLWK�

WKH�G\QDPLF�VWUDWHJLHV�WKDQ�WKH� VWDWLF�DQG�WKH�

HTXDOO\�ZHLJKWHG�VWUDWHJLHV��$�GD\�WUDGHU�� IRU�

H[DPSOH��ZRXOG� EH�ZLOOLQJ� WR� SD\� XS� WR� ����

ESV� WR� VZLWFK� IURP� WKH� VWDWLF� WR� WKH�G\QDPLF�

/0�(:0$�VWUDWHJ\��+RZHYHU��LQ�WHUPV�RI�WKH�

6KDUSH� UDWLR�� VRPH� RI� WKH� G\QDPLF� VWUDWHJLHV�

�WKH� *$5&+�'&&�� &*$5&+�'&&� DQG�

),*$5&+�'&&� PRGHOV�� IDLO� WR� GRPLQDWH�

WKH� VWDWLF� SRUWIROLRV�� $PRQJ� WKH� G\QDPLF�

VWUDWHJLHV��WKH�(:0$�DQG�/0�(:0$�PRGHOV�

FRQVLVWHQWO\�RXWSHUIRUP�DFURVV�DOO�SHUIRUPDQFH�
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PHDVXUHV�� :LWK� KLJK� EUHDNHYHQ� WUDQVDFWLRQ�

FRVWV��LW�LV�DOVR�PRUH�IHDVLEOH�WR�LPSOHPHQW�WKH�

(:0$�DQG�/0�(:0$�PRGHOV�LQ�SUDFWLFH��,W�

LV�LQWHUHVWLQJ�WR�VHH�GRPLQDQFH�RI�WKH�SRUWIROLR�

FRQVWUXFWHG� ZLWK� WKH� (:0$� PRGHOV�� 7KH�

RXWSHUIRUPDQFH� RI� WKH� (:0$� PRGHO� PD\�

EH�DWWULEXWHG�WR�LWV�LPSOHPHQWDWLRQ�VLPSOLFLW\��

KHQFH� \LHOGLQJ� OHVV� HVWLPDWLRQ� HUURU�� 7KH�

(:0$�SURFHVVHV�DUH�DOVR�QRW�FRQVWUDLQHG�E\�

D�PHDQ� OHYHO� RI� YRODWLOLW\� DV� LQ� WKH�*$5&+�

IDPLO\�PRGHO�DQG�WKXV�FDQ�EH�UHDGLO\�DGMXVWHG�

WR�FKDQJHV�LQ�XQFRQGLWLRQDO�YRODWLOLW\���

7KH�UHVXOWV�LQ�7DEOH���VXJJHVWV�WKDW�YRODWLOLW\�

WLPLQJ�FDQ�JHQHUDWH�HFRQRPLF�YDOXH��+RZHYHU��

WKH� PHDQ�YDULDQFH� SRUWIROLR� RSWLPLVDWLRQ�

UHTXLUHV� WKH� IRUHFDVWV� RI� ERWK� H[SHFWHG�

UHWXUQV� DQG� FRYDULDQFH� PDWUL[�� ([SHFWHG�

UHWXUQV� KHUH� DUH� DVVXPHG� WR� WKH� VDPSOH�

PHDQ�RI�WKH�HVWLPDWLRQ�SHULRG�VR�WKDW�ZH�FDQ�

consider� the� bene¿ts� of� conditional� volatility�
HVWLPDWRUV�� +RZHYHU�� SRUWIROLR� SHUIRUPDQFH�

LV�KLJKO\�VHQVLWLYH�WR�WKH�H[SHFWHG�UHWXUQV�DQG�

FRQVLGHULQJ� RQO\� RQH� VHW� RI� H[SHFWHG� UHWXUQV�

PD\� QRW� DSSURSULDWH�� 7R� DVVHVV� ZKHWKHU� WKH�

HFRQRPLF�YDOXH�RI�YRODWLOLW\�WLPLQJ�VWUDWHJLHV�

LV�UHDOL]DEOH�ZH�QHHG�WR�LQFRUSRUDWH�WKH�HIIHFWV�

RI�HVWLPDWLRQ�HUURUV�LQ�H[SHFWHG�UHWXUQV�

����� &RQWUROOLQJ� IRU� (VWLPDWLRQ� (UURU�

LQ� ([SHFWHG� 5HWXUQV� DQG� /RQJHU� +RUL]RQ�

)RUHFDVWV

7R�DFFRXQW�IRU�HVWLPDWLRQ�HUURU�LQ�H[SHFWHG�

UHWXUQV�� ZH� IROORZ� )OHPLQJ� HW� DO�¶V� �������

UHFRPPHQGDWLRQ� WR� FRQVLGHU� D� UDQJH� RI�

H[SHFWHG� UHWXUQV� WKDW� DUH� JHQHUDWHG� YLD� D�

bootstrap� procedure.� An� arti¿cial� sample� of�
������ REVHUYDWLRQV� LV� FUHDWHG� E\� UDQGRPO\�

SLFNLQJ� XS� EORFNV�� ZLWK� UHSODFHPHQW�� RI� ���

REVHUYDWLRQV�IURP�WKH�VHULHV�RI�DFWXDO�UHWXUQV��

:H�WKHQ�HVWLPDWH�WKH�XQFRQGLWLRQDO�PHDQ�DQG�

covariance�matrix�of�this�arti¿cial�return�series.�
'\QDPLF�SRUWIROLRV�DUH�FRQVWUXFWHG�XVLQJ� WKH�

FRQVWDQW�XQFRQGLWLRQDO�H[SHFWHG�UHWXUQV� IURP�

WKH�ERRWVWUDS�DQG�IRUHFDVWV�RI� WKH�FRQGLWLRQDO�

FRYDULDQFH� PDWUL[�� 7R� HQVXUH� WKH� VWDWLF� DQG�

7DEOH����3RUWIROLR�3HUIRUPDQFH�RI�WKH�91���3RUWIROLR

µ ��� σ ���� 65 ∆
�

∆
�

τ
�

τ
�

��1 ����� ������ �����

6WDWLF ����� ����� �����

9RODWLOLW\�WLPLQJ�VWUDWHJLHV

(:0$ ������ ������ ����� ���� ���� �� ��

*$5&+�'&& ����� ����� ����� �� �� � �

/0�(:0$ ������ ����� ����� ��� ��

&*$5&+�'&& ����� ����� ����� ��� ��� ± ±

),*$5&+�'&& ����� ����� ����� ��� �� � ±

7KH�WDEOH�FRPSDUHV�WKH�RXW�RI�VDPSOH�SHUIRUPDQFH�RI�WKH�RSWLPDO�91���SRUWIROLR��7KH�VWDWLF�SRUWIROLR�LV�FRQVWUXFWHG�XVLQJ�

WKH�FRQVWDQW�PHDQ�DQG�FRYDULDQFH�PDWUL[�RI�WKH�HVWLPDWLRQ�SHULRG��)RU�HDFK�G\QDPLF�VWUDWHJ\�� WKH� WDEOH�UHSRUWV�WKH�DYHUDJH�

annualised�realised�return�(μ),�the�annualised�realised�volatility�(σ),�the�Sharpe�ratio�(SR),�the�annualised�performance�fee�(in�
basis�points)�∆γ�that�an�investor�with�a�constant�relative�risk�coef¿cient�of�γ�is�willing�to�pay�to�switch�from�the�static�portfolio�to�
WKH�G\QDPLF�SRUWIROLR��DQG�WKH�EUHDNHYHQ�WUDQVDFWLRQ�FRVW�τγ��LQ�EDVLV�SRLQWV��WKDW�KH�ZLOO�EH�EHWWHU�RII�ZLWK�WKH�G\QDPLF�VWUDWHJ\�
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WKH�G\QDPLF�SRUWIROLRV�DUH�EDVHG�RQ�WKH�VDPH�

H[� DQWH� LQIRUPDWLRQ�� WKH� VWDWLF� EHQFKPDUN�

SRUWIROLR�LV�IRUPHG�XVLQJ�WKH�ERRWVWUDS�FRQVWDQW�

H[SHFWHG� UHWXUQV� DQG� FRYDULDQFH� PDWUL[��:H�

UHSHDW�WKLV�SURFHGXUH�ZLWK������WULDOV��VWXG\LQJ�

WKH�HFRQRPLF�JDLQV�RI�YRODWLOLW\�WLPLQJ�DFURVV�

D�ZLGH�UDQJH�RI�SODXVLEOH�YHFWRUV�RI�H[SHFWHG�

returns.� We� also� study� the� bene¿ts� of� the�
G\QDPLF� VWUDWHJLHV� ZLWK� ORQJHU� ZHHNO\� DQG�

PRQWKO\�LQYHVWPHQW�KRUL]RQV��

7DEOH� �� VXPPDULVHV� WKH� DYHUDJH� UHVXOWV�

DFURVV�WKH�������ERRWVWUDS�YHFWRUV�RI�H[SHFWHG�

UHWXUQV�IRU�WKH�91���SRUWIROLR��&RQVLVWHQW�ZLWK�

WKH�OLWHUDWXUH���VHH��IRU�H[DPSOH��)OHPLQJ�HW�DO���

������)OHPLQJ�HW�DO���������+DQ��������+\GH�HW�

DO����������WKH�G\QDPLF�VWUDWHJLHV�FRQVLVWHQWO\�

RXWSHUIRUP� WKH� VWDWLF� ZLWK� DOO� SHUIRUPDQFH�

PHDVXUHV� DQG� UHEDODQFLQJ� IUHTXHQFLHV�� 7KH�

G\QDPLF�SRUWIROLRV�DUH�JHQHUDOO\�ULVNLHU�WKDQ�WKH�

VWDWLF�SRUWIROLRV��EXW�WKH\�JHQHUDWH�PXFK�KLJKHU�

UHWXUQV��KHQFH�\LHOGLQJ�KLJK�6KDUSH�UDWLRV��7KH�

6KDUSH� UDWLRV� RI� WKH� G\QDPLFV� SRUWIROLRV� DUH�

DURXQG���WLPHV�DV�PXFK�DV�WKRVH�RI�WKH�VWDWLF�

SRUWIROLRV��7KH� GDLO\� UHEDODQFHG�/0�(:0$�

SRUWIROLR�� IRU�H[DPSOH��RXWSHUIRUPV�WKH� VWDWLF�

SRUWIROLR�LQ�WHUPV�RI�WKH�6KDUSH�UDWLR�LQ�������

RI�DOO�ERRWVWUDS�YHFWRUV�RI�UHWXUQV��7KH�G\QDPLF�

VWUDWHJLHV� DOVR� \LHOG� ODUJH� SHUIRUPDQFH�

IHHV� GXH� WR� WKHLU� KLJK� UHDOLVHG� UHWXUQV�� 7KH�

LQYHVWRU� LV�DOVR�EHWWHU�RII�E\�DW�OHDVW�����ESV�

DQG� XS� WR� ����� ESV� DQQXDOO\�� RQ� DYHUDJH��

ZKHQ� VZLWFKLQJ� WR� WKH� G\QDPLF� SRUWIROLRV�� ,W�

LV� LQWHUHVWLQJ� WR� VHH� WKDW� PRYLQJ� IURP� GDLO\�

WR� ORZHU� ZHHNO\� DQG� PRQWKO\� UHEDODQFLQJ�

IUHTXHQFLHV� UHGXFHV� WKH� 6KDUSH� UDWLR� DQG� WKH�

performance� fees,� suggesting� the� bene¿ts� of�
KLJK� IUHTXHQF\� WUDGLQJ� LQ�9LHWQDP��2QFH�ZH�

FRQVLGHU�WUDQVDFWLRQ�FRVWV��KRZHYHU��KRZHYHU��

WKH�G\QDPLF� VWUDWHJLHV�DUH�RQO\�DWWUDFWLYH� IRU�

ORZHU� UHEDODQFLQJ� IUHTXHQFLHV�� )RU� H[DPSOH��

D� GDLO\� WUDGHU� ZLWK� 1γ = � LV� RQO\� EHWWHU� RII�

ZLWK� WKH�/0�(:0$�SRUWIROLR� LI�KLV� UHDOLVHG�

WUDQVDFWLRQ� FRVW� LV� ORZHU� WKDQ� ��� ESV��:LWK�

WKH� DYHUDJH� WUDQVDFWLRQ� FRVWV� RI� ������ ESV�

FXUUHQWO\� LQ�9LHWQDP�� LW�PD\�EH� LQIHDVLEOH� WR�

UHEDODQFH�SRUWIROLRV�HYHU\�GD\��7KH�EUHDNHYHQ�

WUDQVDFWLRQ� FRVWV� RI� D� ZHHNO\� DQG� PRQWKO\�

WUDGHU� DUH�PXFK�KLJKHU� WKDQ� WKRVH�RI� D� GDLO\�

WUDGHU� GXH� WR� OHVV� IUHTXHQW� UHEDODQFLQJ�� ,W� LV�

HYLGHQW�WKDW�WKH�FRQGLWLRQDO�YRODWLOLW\�SRUWIROLRV�

DUH�PRUH�IHDVLEOH�LQ�WHUPV�RI�WUDQVDFWLRQ�FRVWV�

ZLWK�ORZ�IUHTXHQW�WUDGLQJ��

$PRQJ�WKH�FRQGLWLRQDO�YRODWLOLW\�PRGHOV��WKH�

(:0$�DQG�/0�(:0$�PRGHOV� RXWSHUIRUP�

signi¿cantly.� The� LM-EWMA� model� tends�
WR�RXWSHUIRUP�WKH�(:0$�PRGHOV�LQ�WHUPV�RI�

WKH�6KDUSH�UDWLR�ZLWK�ORQJHU�IRUHFDVW�KRUL]RQV��

KRZHYHU��WKH�(:0$�PRGHO�VWLOO�GRPLQDWH�LQ�

WHUPV�RI�SHUIRUPDQFH�IHH�GXH�WR�KLJK�UHDOLVHG�

UHWXUQV��7KHUH�LV�QHJOLJLEOH�GLIIHUHQFH�EHWZHHQ�

VKRUW� PHPRU\� DQG� ORQJ� PHPRU\� YRODWLOLW\�

PRGHOV��7KRXJK�PRVW� RI� WKH� YRODWLOLW\� VHULHV�

H[KLELW� ORQJ� PHPRU\� EHKDYLRXU�� WKH� ORQJ�

PHPRU\�YRODWLOLW\�PRGHOV� IDLO� WR�FDSWXUH� WKLV�

IHDWXUH�DQG�SURGXFH�VXSHULRU�IRUHFDVWV��,W�PD\�

EH�EHFDXVH� WKH� ORQJ�PHPRU\�PRGHOV�PD\�EH�

speci¿ed�correctly,�but�their�complex�structure�
PD\�KLQGHU�WKHLU�SHUIRUPDQFH��7KH�KLJK�OHYHO�

RI�SDUDPHWHUL]DWLRQ�RI�WKH�&RPSRQHQW�*$5&+�

DQG� ),*$5&+� PRGHOV� HYLGHQWO\� JHQHUDWHV�

ODUJH� HVWLPDWLRQ� HUURUV� WKDW� DUH� GHWULPHQWDO�

WR� WKHLU� SHUIRUPDQFH�� 7KH� ORQJ� PHPRU\�

&*$5&+�'&&�DQG�),*$5&+�'&&�PRGHOV�

LQ�JHQHUDO�FDQQRW�RXWSHUIRUP�WKH�VKRUW�PHPRU\�

(:0$��*$5&+�'&&�DQG�WKH�PXFK�VLPSOHU�

ORQJ�PHPRU\�/0�(:0$�PRGHOV��3DUVLPRQ\�

PD\� DOVR� H[SODLQ� WKH� RXWSHUIRUPDQFH� RI� WKH�

(:0$� IDPLO\� PRGHOV� DV� FRPSDUHG� WR� WKH�

*$5&+� IDPLO\� PRGHOV�� ,Q� SDUWLFXODU�� WKH�

VLPSOLFLW\�LQ�HVWLPDWLRQ�RI�WKH�WZR�(:0$�DQG�

LM-EWMA�models�is�evidently�bene¿cial�in�
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7DEOH����$YHUDJH�3RUWIROLR�3HUIRUPDQFH�RI�WKH�91���3RUWIROLR�ZLWK�%RRWVWUDS�([SHULPHQWV

µ ��� σ ���� 65 S�YDOXH ∆
�

∆
�

τ
�

τ
�

3DQHO�$��'DLO\�UHEDODQFLQJ

6WDWLF ����� ����� �����

9RODWLOLW\�WLPLQJ�VWUDWHJLHV

(:0$ ������ ������ ����� ����� ���� ���� �� ��

*$5&+�'&& ������ ����� ����� ����� ��� ��� �� ��

/0�(:0$ ������ ����� ����� ����� ��� ��� �� ��

&*$5&+�'&& ������ ����� ����� ����� ��� ��� � �

),*$5&+�'&& ������ ����� ����� ����� ��� ��� � �

3DQHO�%��:HHNO\�UHEDODQFLQJ

6WDWLF ������ ����� �����

9RODWLOLW\�WLPLQJ�VWUDWHJLHV

(:0$ ������ ����� ����� ����� ��� ��� �� ��

*$5&+�'&& ������ ����� ����� ����� ��� ��� �� ��

/0�(:0$ ������ ����� ����� ����� ��� ��� �� ��

&*$5&+�'&& ������ ����� ����� ����� ��� ��� �� ��

),*$5&+�'&& ������ ����� ����� ����� ��� ��� �� ��

3DQHO�&��0RQWKO\�UHEDODQFLQJ

6WDWLF ����� ����� �����

9RODWLOLW\�WLPLQJ�VWUDWHJLHV

(:0$ ������ ������ ����� ����� ��� ��� �� ��

*$5&+�'&& ������ ����� ����� ����� ��� ��� ��� ���

/0�(:0$ ������ ����� ����� ����� ��� ��� �� ��

&*$5&+�'&& ������ ����� ����� ����� ��� ��� �� ��

),*$5&+�'&& ������ ����� ����� ����� ��� ��� �� ��

7KH�WDEOH�UHSRUWV�WKH�DYHUDJH�RXW�RI�VDPSOH�SHUIRUPDQFH�RI�WKH�91���SRUWIROLR�DFURVV�D�ZLGH�UDQJH�RI�ERRWVWUDS�JHQHUDWHG�

expected�returns.�An�arti¿cial�sample�of�2,000�observations�is�generated�by�randomly�picking�up�blocks,�with�replacement,�of�15�
REVHUYDWLRQV�IURP�WKH�VHULHV�RI�DFWXDO�UHWXUQV��7KH�SURFHGXUH�LV�UHSHDWHG�ZLWK�������WULDOV��3DQHOV�$��%�DQG�&�UHSRUW�WKH�UHVXOWV�

RI�WKH�GDLO\��ZHHNO\�DQG�PRQWKO\�UHEDODQFHG�SRUWIROLRV��UHVSHFWLYHO\��7KH�VWDWLF�SRUWIROLRV�DUH�FRQVWUXFWHG�XVLQJ�WKH�ERRWVWUDS�

H[SHFWHG�UHWXUQV�DQG�FRYDULDQFH�PDWULFHV��)RU�HDFK�G\QDPLF�VWUDWHJ\��WKH�WDEOH�UHSRUWV�WKH�DYHUDJH�DQQXDOLVHG�UHDOLVHG�UHWXUQ�

(μ),� the�average�annualised�realised�volatility� (σ),� the�average�Sharpe� ratio� (SR),� the�p-value� (proportion)� that� the�dynamic�
VWUDWHJ\�RXWSHUIRUPV�WKH�VWDWLF�DOWHUQDWLYH�LQ�WHUPV�RI�WKH�6KDUSH�UDWLR��WKH�DYHUDJH�DQQXDOLVHG�SHUIRUPDQFH�IHH��LQ�EDVLV�SRLQWV��

∆γ� that�an�investor�a�constant�relative�risk�coef¿cient�of�γ�is�willing�to�pay�to�switch�from�the�static�portfolio� to�the�dynamic�
SRUWIROLR��DQG�WKH�DYHUDJH�EUHDNHYHQ�WUDQVDFWLRQ�FRVW�τγ��LQ�EDVLV�SRLQWV��WKDW�KH�ZLOO�EH�EHWWHU�RII�ZLWK�WKH�G\QDPLF�VWUDWHJ\�

WKH�KLJK�GLPHQVLRQDO�FDVH�

5.3.�Sensitivity�to�Risk�Aversion�Coef¿cient

,Q�WKLV�VHFWLRQ��ZH�HYDOXDWH�WKH�SHUIRUPDQFH�

RI� WKH� G\QDPLF� VWUDWHJLHV�� FRQWUROOLQJ� IRU�

different� risk� aversion� coef¿cients� λ ��6R� IDU�
DOO� UHSRUWHG� UHVXOWV� DUH� EDVHG� RQ� 1λ = �� )RU�

each� value� of� the� risk� aversion� coef¿cients�
λ ��ZH�DJDLQ�JHQHUDWH�������ERRWVWUDS�YHFWRUV�
RI�H[SHFWHG�UHWXUQV�DQG�XVH�WKHP��DORQJ�ZLWK�
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WKH� FRQGLWLRQDO� FRYDULDQFH� PDWUL[� HVWLPDWHV��

WR� FRQVWUXFW� WKH� RSWLPDO� SRUWIROLRV�� 7DEOH� ��

HYDOXDWH�WKH�SHUIRUPDQFH�RI�WKH�G\QDPLF�ORQJ�

PHPRU\� DQG� VKRUW� PHPRU\� YRODWLOLW\� WLPLQJ�

VWUDWHJLHV� DJDLQVW� WKH� VWDWLF� VWUDWHJLHV�� 7R�

VDYH� VSDFH�� ZH� RQO\� UHSRUW� WKH� SHUIRUPDQFH�

RI� WKH� ORQJ� PHPRU\� /0�(:0$� DQG� WKH�

VKRUW�PHPRU\�(:0$�PRGHOV��7KHVH�DUH�WKH�

WZR� EHVW� SHUIRUPLQJ�PRGHOV� LQ� WKH� SUHYLRXV�

H[SHULPHQWV�

1RW�VXUSULVLQJO\��ZKHQ�WKH�LQYHVWRU�LV�PRUH�

ULVN�DYHUVH��KH�ZLOO�FKRRVH�SRUWIROLRV�ZLWK�ORZHU�

ULVN�� DFFHSWLQJ� ORZHU� H[SHFWHG� UHWXUQV�� DQG�

SD\LQJ� ORZHU� SHUIRUPDQFH� IHHV�� 7KH� 6KDUSH�

UDWLRV�DUH�DSSUR[LPDWHO\�WKH� VDPH�IRU�DOO� ULVN�

aversion�coef¿cients,�with�the�slight�difference�
GXH� WR� WKH� ERRWVWUDS� SURFHGXUH�� $JDLQ�� WKH�

G\QDPLF� VWUDWHJLHV� ±� ERWK� ORQJ�PHPRU\� DQG�

VKRUW�PHPRU\��FRQVLVWHQWO\�GRPLQDWH�WKH�VWDWLF�

VWUDWHJLHV�LQ�ERWK�GDWDVHWV�ZLWK�DOO�UHEDODQFLQJ�

frequencies�and�risk�aversion�coef¿cients.�The�
ORQJ�PHPRU\�YRODWLOLW\� WLPLQJ�SRUWIROLRV�� IRU�

H[DPSOH�� \LHOG� KLJKHU� 6KDUSH� UDWLRV� WKDQ� WKH�

VWDWLF�SRUWIROLRV�LQ�RYHU�����RI�WRWDO�WULDOV��:LWK�

KLJK�EUHDNHYHQ�WUDQVDFWLRQ�FRVWV��WKH�G\QDPLF�

VWUDWHJLHV� DUH� IHDVLEOH� LQ� ORQJHU� IRUHFDVW�

KRUL]RQV�� ZKHUH� WKH� /0�(:0$� SRUWIROLRV�

JHQHUDOO\�\LHOG� KLJKHU� 6KDUSH� UDWLRV� WKDQ� WKH�

VKRUW�PHPRU\�(:0$�SRUWIROLRV��+RZHYHU��WKH�

/0�(:0$�PRGHO� XQGHUSHUIRUP� WKHLU� VKRUW�

PHPRU\�FRXQWHUSDUWV�LQ�WHUPV�RI�SHUIRUPDQFH�

IHHV�GXH�WR�ORZHU�UHDOLVHG�UHWXUQV�

����6HQVLWLYLW\�WR�WKH�(VWLPDWLRQ�:LQGRZV

$V�WKH�SHUIRUPDQFH�RI�FRQGLWLRQDO�YRODWLOLW\�

PRGHOV�PD\�EH�VHQVLWLYH�WR�WKH�VDPSOH�OHQJWK�

XVHG� LQ� WKHLU� HVWLPDWLRQ�� ZH� LQYHVWLJDWH� WKH�

SHUIRUPDQFH�RI�WKH�VWUDWHJLHV�XVLQJ�D�UDQJH�RI�

HVWLPDWLRQ�ZLQGRZV��,Q�SDUWLFXODU��ZH�FRQVLGHU�

HVWLPDWLRQ�ZLQGRZV�RI���������DQG���\HDUV�RI�

GDLO\� GDWD�� 7KH� DQDO\VLV� LV� DJDLQ� FRQGXFWHG�

ZLWK�WKH�ERRWVWUDS�YHFWRUV�RI�H[SHFWHG�UHWXUQV��

:H� H[FOXGH� WKH� ),*$5&+�'&&� PRGHO� DV�

LWV� HVWLPDWLRQ� UHTXLUHV� D� SURKLELWLYHO\� KLJK�

XSSHU�FXW�RII�SRLQW��WKH�WUXQFDWLRQ�ODJ�IRU�WKH�

),*$5&+� PRGHO� LV� QRUPDOO\� VHW� DW� �������

7R� VDYH� VSDFH�� )LJXUH� �� RQO\� UHSRUWV� WKH�

DYHUDJH�6KDUSH�UDWLRV�RI�WKH�GDLO\�DQG�ZHHNO\�

UHEDODQFHG�G\QDPLF�SRUWIROLRV�XVLQJ�GLIIHUHQW�

HVWLPDWLRQ� ZLQGRZV�� $V� ZLWK� WKH� SUHYLRXV�

UHVXOWV�� WKH� G\QDPLF� VWUDWHJLHV� RXWSHUIRUP�

WKH� VWDWLF� VWUDWHJ\� DFURVV� GLIIHUHQW� HVWLPDWLRQ�

ZLQGRZV�� 7KH� 6KDUSH� UDWLRV� RI� WKH� G\QDPLF�

VWUDWHJLHV� LV� DURXQG� WKUHH� WLPHV� WKRVH� RI� WKH�

VWDWLF� VWUDWHJLHV�� 7KH� G\QDPLF� VWUDWHJLHV� DOVR�

\LHOG� ODUJH� SHUIRUPDQFH� IHHV� GXH� WR� WKHLU�

KLJK� UHDOLVHG� UHWXUQV�� $PRQJ� WKH� G\QDPLF�

SRUWIROLRV��WKH�SRUWIROLRV�FRQVWUXFWHG�IURP�WKH�

PRUH� SDUVLPRQLRXV� (:0$� DQG� /0(:0$�

PRGHOV��DJDLQ��FRQVLVWHQWO\�GRPLQDWH�WKH�PRUH�

FRPSOH[� *$5&+� DQG� &*$5&+� SRUWIROLRV���

,W� LV� QRWDEOH� WKDW� WKH� 6KDUSH� UDWLRV� RI� WKH�

FRQGLWLRQDO�YRODWLOLW\�PRGHOV� WHQG� WR� LQFUHDVH�

ZLWK�WKH�HVWLPDWLRQ�ZLQGRZ�OHQJWK��VXJJHVWLQJ�

WKDW� WKH� PRUH� REVHUYDWLRQV� LQ� WKH� HVWLPDWLRQ�

SHULRG�� WKH� OHVV� QRLV\� WKH� HVWLPDWHV� DQG� WKH�

PRUH�DFFXUDWH� WKH� IRUHFDVW� RI� WKH�FRQGLWLRQDO�

FRYDULDQFH�PDWUL[�

7KH� DYHUDJH� 6KDUSH� UDWLRV� RI� WKH� RSWLPDO�

SRUWIROLRV�FRQVWUXFWHG�IURP�GLIIHUHQW�YRODWLOLW\�

PRGHOV�DUH�HVWLPDWHG�ZLWK�GLIIHUHQW�HVWLPDWLRQ�

ZLQGRZV�� %RRWVWUDSSHG� H[SHFWHG� UHWXUQV� DUH�

HPSOR\HG�WR�DFFRXQW�IRU�HVWLPDWLRQ�HUURU��7KH�

HVWLPDWLRQ�ZLQGRZV�FRUUHVSRQG�WR���������DQG�

��\HDUV�RI�GDLO\�GDWD�
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)LJXUH����6HQVLWLYLW\�WR�(VWLPDWLRQ�

:LQGRZV��6KDUSH�5DWLRV�RI�WKH�'\QDPLF�

3RUWIROLRV��

���&RQFOXVLRQ

7KH� SDSHU� H[DPLQHV� WKH� HFRQRPLF� YDOXH�

RI� DOORZLQJ� IRU� FRQGLWLRQDO� YRODWLOLW\� LQ�

IRUHFDVWLQJ� WKH�FRQGLWLRQDO�FRYDULDQFH�PDWUL[�

IRU�G\QDPLF�DVVHW�DOORFDWLRQ��&RQVLVWHQW�ZLWK�

WKH� OLWHUDWXUH�� WKH� UHVXOWV� FOHDUO\� GHPRQVWUDWH�

WKDW� LQYHVWRUV� DUH� ZLOOLQJ� WR� SD\� WR� VZLWFK�

IURP� WKH� VWDWLF� XQFRQGLWLRQDO� VWUDWHJ\� WR�

WKH� G\QDPLF� YRODWLOLW\� WLPLQJ� DOWHUQDWLYHV��

However,� the� ¿ndings� show� little� difference�
DPRQJ� WKH� IRUHFDVW� SHUIRUPDQFH� EHWZHHQ�

VKRUW� DQG�PHPRU\� YRODWLOLW\�PRGHOV��$PRQJ�

WKH� FRQGLWLRQDO� YRODWLOLW\� PRGHOV�� WKH� PRUH�

SDUVLPRQLRXV�(:0$�DQG�/0�(:0$�PRGHOV�

QHYHUWKHOHVV� GRPLQDWH�� 7KH\� FRQVLVWHQWO\�

SURGXFH� SRUWIROLRV� WKDW� KDYH�PRUH� HFRQRPLF�

YDOXH� WKDQ� WKRVH�SURGXFHG�E\�PRUH�FRPSOH[�

*$5&+�W\SH�ZLWK�DOO�SHUIRUPDQFH�PHDVXUHV�

DQG�DFURVV�DOO� LQYHVWPHQW�KRUL]RQV��7KH�KLJK�

GHJUHH�RI�SDUDPHWHULVDWLRQ�DQG�FRPSXWDWLRQDO�

EXUGHQ� PD\� JHQHUDWH� VXFK� KLJK� HVWLPDWLRQ�

HUURU�WKDW�LW� LV�GHWULPHQWDO� WR�WKH�SHUIRUPDQFH�

RI� WKH� *$5&+� PRGHOV�� :KHQ� WUDQVDFWLRQ�

FRVWV� DUH� FRQVLGHUHG�� KRZHYHU�� WKH� G\QDPLF�

YRODWLOLW\�WLPLQJ�VWUDWHJLHV�DUH�RQO\�DWWUDFWLYH�DW�

ORZHU�UHEDODQFLQJ�IUHTXHQFLHV��7KH�UHVXOWV�DUH�

UREXVW�WR�HVWLPDWLRQ�HUURU�LQ�H[SHFWHG�UHWXUQV��

the� choice� of� risk� aversion� coef¿cient� and�
HVWLPDWLRQ�ZLQGRZV�

7KH� DQDO\VLV� RI� WKH� HFRQRPLF� YDOXH� RI�

PXOWLYDULDWH� FRQGLWLRQDO� YRODWLOLW\� PRGHOV�

FDQ� DOVR� EH� H[WHQGHG� LQ� VHYHUDO� ZD\V�� )LUVW��

ZH� DVVXPH� FRQVWDQW� H[SHFWHG� UHWXUQV��7LPH�

YDU\LQJ�YRODWLOLW\�DIIHFWV�UHWXUQV�DQG�LW�LV�KDUG�

WR� MXVWLI\� WKH� VHSDUDWLRQ� RI� WKH� G\QDPLFV� RI�

H[SHFWHG� UHWXUQV� IURP� WKRVH�RI� YRODWLOLW\� DQG�

FRUUHODWLRQ��,W�ZRXOG�WKXV�EH�RI�LQWHUHVW�WR�H[WHQG�

WKH�VWXG\�LQ�WKH�FRQWH[W�RI�WLPH�YDU\LQJ�H[SHFWHG�

UHWXUQV��6HFRQG��LW�PD\�EH�XVHIXO�WR�VWXG\�WKH�

economic�bene¿ts�of�dynamic�strategies�in�an�
LQWHUWHPSRUDO�DVVHW�DOORFDWLRQ�IUDPHZRUN��VLQFH�

G\QDPLF�VWUDWHJLHV�PD\�EHKDYH�GLIIHUHQWO\�LQ�

WKH�SUHVHQFH�RI� KHGJLQJ�GHPDQGV��7KLUG�� WKH�

VWXG\�LV�UHVWULFWHG�WR�H[DPLQLQJ�WKH�HFRQRPLF�

YDOXH�RI�IRUHFDVWLQJ�WKH�FRQGLWLRQDO�FRYDULDQFH�

PDWUL[� IURP� DQ� LQYHVWPHQW� SHUVSHFWLYH�� 2QH�

PD\� ZDQW� WR� H[DPLQH� WKH� LPSOLFDWLRQV� IRU�

WKH� FRQGLWLRQDO� FRYDULDQFH� PDWUL[� LQ� RWKHU�

VLWXDWLRQV�HQFRXQWHUHG�LQ�SUDFWLFH��VXFK�DV�ULVN�

PDQDJHPHQW�
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5HIHUHQFHV

��� %$,//,(�� 5�� 7��� %2//(56/(9�� 7�� 	� 0,..(/6(1�� +�� 2�� ������ )UDFWLRQDOO\�

LQWHJUDWHG� JHQHUDOL]HG� DXWRUHJUHVVLYH� FRQGLWLRQDO� KHWHURVNHGDVWLFLW\�� -RXUQDO� RI�

(FRQRPHWULFV������������

��� %(.$(57��*��	�+$59(<��&��5��������(PHUJLQJ�HTXLW\�PDUNHW�YRODWLOLW\��-RXUQDO�

RI�)LQDQFLDO�HFRQRPLFV������������

��� %2//(56/(9��7��������*HQHUDOLVHG�DXWRUHJUHVVLYH�FRQGLWLRQDO�KHWHURVNHGDVWLFLW\��

-RXUQDO�RI�(FRQRPHWULFV���������������

��� '$9,'621�� -�� ������ 0RPHQW� DQG� PHPRU\� SURSHUWLHV� RI� OLQHDU� FRQGLWLRQDO�

KHWHURVFHGDVWLFLW\� PRGHOV�� DQG� D� QHZ� PRGHO�� -RXUQDO� RI� %XVLQHVV� 	� (FRQRPLF�

6WDWLVWLFV�������������

��� (1*/(��5��)��������$XWRUHJUHVVLYH�FRQGLWLRQDO�KHWHURVFHGDVWLFLW\�ZLWK�HVWLPDWHV�RI�

the�variance�of�United�Kingdom�inÀation.�(FRQRPHWULFD����������������

��� (1*/(��5��)��������'\QDPLF�FRQGLWLRQDO�FRUUHODWLRQ��$�VLPSOH�FODVV�RI�PXOWLYDULDWH�

JHQHUDOL]HG�DXWRUHJUHVVLYH�FRQGLWLRQDO�KHWHURVNHGDVWLFLW\�PRGHOV��-RXUQDO�RI�%XVLQHVV�

	�(FRQRPLF�6WDWLVWLFV���������������

��� (1*/(��5��)��	�%2//(56/(9��7��������0RGHOOLQJ�WKH�SHUVLVWHQFH�RI�FRQGLWLRQDO�

YDULDQFHV��(FRQRPHWULF�5HYLHZV�����������

��� (1*/(��5��)��	�&2/$&,72��5��������7HVWLQJ�DQG�YDOXLQJ�G\QDPLF�FRUUHODWLRQV�IRU�

DVVHW�DOORFDWLRQ��-RXUQDO�RI�%XVLQHVV�DQG�(FRQRPLF�6WDWLVWLFV���������������

��� (1*/(��5��)��	�/((��*��������$�/RQJ�5XQ�DQG�6KRUW�5XQ�&RPSRQHQW�0RGHO�RI�

6WRFN�5HWXUQ�9RODWLOLW\��,Q��(1*/(��5��	�:+,7(��+���HGV���&RLQWHJUDWLRQ��&DXVDOLW\��
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