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7KLV� SDSHU� LQYHVWLJDWHV� WKH� SHUIRUPDQFH� RI� DOWHUQDWLYH� XQLYDULDWH� �$5,0$�� DQG�
PXOWLYDULDWH� �9$5��9(&0��DQG�685(�9(&0�� OLQHDU� WLPH�VHULHV�PRGHOV� LQ�JHQHUDWLQJ�
VKRUW�WHUP� IRUHFDVWV� LQ� WKH� FDVK� PDUNHW� DQG� LQ� WKH� UHFHQWO\� GHYHORSHG� HPHUJLQJ�
GHULYDWLYHV�PDUNHW�RI�WKH�$WKHQV�([FKDQJH��7KH�IRUHFDVWV�IURP�WKHVH�PRGHOV�LQGLFDWH�WKDW�
FRQGLWLRQLQJ�FDVK�UHWXUQV�RQ�ODJJHG�IXWXUHV�UHWXUQV�JHQHUDWHV�PRUH�DFFXUDWH�IRUHFDVWV�RI�
WKH�FDVK�SULFHV�IRU�DOO�IRUHFDVW�KRUL]RQV��+RZHYHU��FRQGLWLRQLQJ�IXWXUHV�UHWXUQV�RQ�ODJJHG�
FDVK� UHWXUQV� GRHV� QRW� HQKDQFH� WKH� IRUHFDVWLQJ� DFFXUDF\�RI� IXWXUHV�SULFHV�� WKH�XQLYDULDWH�
$5,0$�PRGHO� SURGXFHV� IRUHFDVWV� DV� DFFXUDWH� DV� WKRVH� IURP�PRUH� FRPSOH[� WLPH�VHULHV�
PRGHOV�� 7KLV� YHULILHV� WKDW� DW� DOPRVW� DOO� IRUHFDVWLQJ� KRUL]RQV� WKH� IXWXUHV� SULFH� FRQWDLQV�
VLJQLILFDQWO\�PRUH� DQG� GLIIHUHQW� LQIRUPDWLRQ� WKDQ�ZKDW� LV� HPERGLHG� LQ� WKH� FXUUHQW� FDVK�
SULFH��0RUHRYHU��DOO�WLPH�VHULHV�PRGHOV�JHQHUDWH�PRUH�DFFXUDWH�FDVK�DQG�IXWXUHV�IRUHFDVWV�
WKDQ�WKH�IRUHFDVWV�REWDLQHG�E\�WKH�UDQGRP�ZDON�PRGHO���
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(PHUJLQJ�PDUNHWV�KDYH�UHFHLYHG�PDVVLYH�LQIORZV�RI�FDSLWDO�LQ�WKH�SDVW�DQG�KDYH�EHFRPH�

LQWHUHVWLQJ� DOWHUQDWLYHV� IRU� LQYHVWRUV� VHHNLQJ� GLYHUVLILFDWLRQ�� ,QGHHG�� +DUYH\� �������

VKRZV� WKDW� HPHUJLQJ�PDUNHWV� SURYLGH� LQYHVWPHQW� RSSRUWXQLWLHV� IRU� ZRUOG� LQYHVWRUV�� ,Q�

JHQHUDO��HPHUJLQJ�PDUNHWV�RIIHU�KLJK�H[SHFWHG�UHWXUQV�ZLWK�DQ�DVVRFLDWHG�KLJK�ULVN��7KLV�

VWXG\�LQYHVWLJDWHV�WKH�SHUIRUPDQFH�RI�DOWHUQDWLYH�WLPH�VHULHV�PRGHOV�LQ�JHQHUDWLQJ�VKRUW�

WHUP� IRUHFDVWV� RI� FDVK� DQG� FRUUHVSRQGLQJ� IXWXUHV� SULFHV� LQ� WKH� VWRFN� DQG� HPHUJLQJ�

GHULYDWLYHV�PDUNHW�RI�WKH�$WKHQV�([FKDQJH�LQ�*UHHFH��6WRFN�UHWXUQ�IRUHFDVWLQJ�LV�FHQWUDO�

WR� DFWLYH� DVVHW� DOORFDWLRQ�� 6KRUW�UXQ� UHWXUQ� IRUHFDVWLQJ�� KRZHYHU�� LV� ZLGHO\� YLHZHG� DV�

GLIILFXOW�� 7KLV� YLHZ� VWHPV� IURP� ERWK� LQWURVSHFWLRQ� DQG� REVHUYDWLRQ�� 7KDW� LV�� ILQDQFLDO�

HFRQRPLF�WKHRU\�VXJJHVWV�WKDW�DVVHW�UHWXUQV�VKRXOG�QRW�EH�HDV\�WR�IRUHFDVW�XVLQJ�UHDGLO\�

DYDLODEOH� LQIRUPDWLRQ� DQG� IRUHFDVWLQJ� WHFKQLTXHV�� DQG� D� EURDG� LQWHUSUHWDWLRQ� RI� IRXU�

GHFDGHV� RI� HPSLULFDO�ZRUN� VXJJHVWV� WKDW� WKH� GDWD� VXSSRUW� WKH� WKHRU\� �H�J��� )DPD�� ������

������� )RU� GLIIHUHQW� FRXQWULHV� WKH� OLWHUDWXUH� KDV� IRXQG� PL[HG� HPSLULFDO� HYLGHQFH�

GHSHQGLQJ� RQ� WKH� WLPH� IUHTXHQF\�� FRXQWU\�� DQG� WLPH� VSDQ� DPRQJ� RWKHU� FKDUDFWHULVWLFV��

7KLV� FRXOG� EH� GXH� WR� GLIIHUHQFHV� LQ�PDUNHW�PLFURVWUXFWXUH�RU� WR�RWKHU� FKDUDFWHULVWLFV�RI�

WKHVH�FRXQWULHV��

�

6LQFH� WKH� VHPLQDO� ZRUN� RI� %DFKHOLHU� ������� DQG� )DPD� �������� WKH� 5DQGRP� :DON�

+\SRWKHVLV� �5:+�� KDV� EHHQ� DQ� LQWHJUDO� SDUW� RI� WKHRULHV� SHUWDLQLQJ� WR� ILQDQFLDO� WLPH�

VHULHV��,Q�SDUWLFXODU��WKLV�K\SRWKHVLV�FDQ�EH�IUDPHG�LQ�D�VWDWLVWLFDO�IUDPHZRUN�WR�PRGHO�WKH�

FRQFHSW� RI� PDUNHW� HIILFLHQF\� LQ� WKH� VHQVH� WKDW� WKH� EHVW� SUHGLFWRU� RI� IXWXUH� SULFHV� DUH�

FXUUHQW�RQHV� �)DPD��������������� ,I�D�VWRFN�SULFH�GRHV�VDWLVI\� WKH�5:+�� LW� IROORZV� WKDW�

IXWXUH� HTXLW\� SULFHV� DUH� QRW� SUHGLFWDEOH� EDVHG� RQ� SDVW� SULFHV�� 7KLV� KDV� LPSRUWDQW�

LPSOLFDWLRQV� IRU� DVVHW� SULFH� PRGHOLQJ�� HVSHFLDOO\� IRU� WUDGHUV� DQG� SUDFWLWLRQHUV� WKDW� DUH�

VHDUFKLQJ� IRU� SDWWHUQV� LQ� SULFHV��/R� DQG�0DF.LQOD\� �������� LQ� D� VHPLQDO�SDSHU�� SUHVHQW�

HYLGHQFH� WKDW� WKH� 5:+� LV� VWURQJO\� UHMHFWHG� IRU� WKH� 86� HTXLW\� PDUNHW� IRU� WKH� VDPSOH�

SHULRG� ����–����� DQG� IRU� GLIIHUHQW� VXESHULRGV�� 6LQFH� WKHLU� VHPLQDO�ZRUN�� D� YDULHW\� RI�

SDSHUV�KDYH�IRXQG�PL[HG�HYLGHQFH�IRU�D�QXPEHU�RI�FRXQWULHV�DQG�VDPSOH�SHULRGV��8UUXWLD�

������� WHVWV� WKH� 5:+� IRU� /DWLQ� $PHULFDQ� HPHUJLQJ� HTXLW\� PDUNHWV� DQG� UHMHFWV� LW� IRU�

VRPH�RI� WKHVH�FRXQWULHV��VXJJHVWLQJ� WKDW� WKHUH� LV�SUHGLFWDELOLW\�� ,Q�DQRWKHU�SDSHU��+XDQJ�
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������� DOVR� VKRZV� WKDW� ZH� FDQ� UHMHFW� WKH� 5:+� IRU� .RUHD�� 0DOD\VLD�� +RQJ� .RQJ��

6LQJDSRUH�DQG�7KDLODQG���

�

0DQ\� VWXGLHV� KDYH� FRQVLGHUHG� WHVWLQJ� WKH� QXOO� K\SRWKHVLV� RI� D� UDQGRP�ZDON� IRU� SULFHV�

DJDLQVW� D� YDULHW\� RI� DOWHUQDWLYH� K\SRWKHVHV�� 6RPH� VSHFLI\� D� WLPH� VHULHV� UHSUHVHQWDWLRQ�

GLIIHUHQW�IURP�WKH�UDQGRP�ZDON��H�J���D�VWDWLRQDU\�DXWRUHJUHVVLYH�SURFHVV�RU�WKH�VXP�RI�D�

SHUPDQHQW�DQG�WUDQVLWRU\�FRPSRQHQW��VHH�)DPD�DQG�)UHQFK��������3RWHUED�DQG�6XPPHUV��

������/R�DQG�0DFNLQOD\���������2WKHUV�DWWHPSW�WR�DVVHVV�ZKHWKHU�VRPH�UHJUHVVRUV�KDYH�D�

SUHGLFWLYH� SRZHU� IRU� UHWXUQV� DW� VRPH� KRUL]RQ� �H�J��� ODJJHG� UHWXUQV�� LQWHUHVW� UDWHV� RU� WKH�

GLYLGHQG–SULFH�UDWLR��+DQVHQ�DQG�+RGULFN��������)DPD�DQG�)UHQFK���������

�

7KH� DSSURDFK�RI� WKLV� VWXG\� LV� WR� UHFRJQLVH� WKDW� IXWXUHV�SULFHV�PD\�EH�FRQVLGHUHG�DV� WKH�

H[SHFWHG�YDOXH�RI�VSRW�SULFHV�DQG�WR�HVWLPDWH�D�9HFWRU�(UURU�&RUUHFWLRQ��9(&0��PRGHO�

OLQNLQJ� FDVK� DQG� IXWXUHV� SULFHV� IRU� WZR� VWRFN� LQGH[� IXWXUHV� FRQWUDFWV� RI� WKH� HPHUJLQJ�

GHULYDWLYHV�PDUNHW�RI� WKH�$WKHQV�([FKDQJH��QDPHO\� WKH�)76(�$6(����FRQWUDFW�DQG� WKH�

)76(�$6(�0LG����FRQWUDFW��7KH�VWUXFWXUH�DQG�SHUIRUPDQFH�RI�WKLV�PRGHO�LV�WKHQ�XVHG�WR�

PDNH� LQIHUHQFHV� DERXW� WKH� HIILFLHQF\� DQG� XVHIXOQHVV� RI� IXWXUHV� GHULYDWLYHV� SULFHV�� )RU�

H[DPSOH��LI�IXWXUHV�SULFHV�DUH�H[SHFWDWLRQV�RI�FDVK�SULFHV�ZH�ZRXOG�H[SHFW��D��WKHUH�WR�EH�

D�FRLQWHJUDWLQJ�YHFWRU�OLQNLQJ�FDVK�DQG�IXWXUHV�SULFHV��DQG��E��WKH�FRLQWHJUDWLQJ�YHFWRU�WR�

EH� WKH� EDVLV� �WKDW� LV�� FDVK� SULFH� –� IXWXUHV� SULFH�  � ���� DQG� �F�� WKLV� HTXLOLEULXP� WR� EH�

HVWDEOLVKHG�E\�FDVK�SULFHV�WR�FRQYHUJLQJ�RQ�IXWXUHV�SULFHV��EXW�QRW�YLFH�YHUVD���

�

7KH�SHUIRUPDQFH�RI�WKH�9(&0�PRGHO�LV�WHVWHG�E\�EHQFKPDUNLQJ�LW�DJDLQVW�D�QXPEHU�RI�

DOWHUQDWLYH�OLQHDU�WLPH�VHULHV�PRGHOV��9$5�DQG�$5,0$���DQG�DJDLQVW�WKH�UDQGRP�ZDON
�
��

(YHQ�LI� WZR�SULFH�VHULHV�DUH�FRLQWHJUDWHG��LQFRUSRUDWLQJ�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�

FRLQWHJUDWLQJ�UHODWLRQVKLS�LQ�WKH�PRGHO�LV�QRW�JXDUDQWHHG�WR�LPSURYH�WKH�SUHGLFWDELOLW\�RI�

WKH�SULFHV��(QJOH�DQG�<RR���������+RZHYHU��WKH�EDODQFH�RI�H[LVWLQJ�HYLGHQFH�GRHV�IDYRXU�

WKH�9(&0�DSSURDFK��=HQJ�DQG�6ZDQVRQ��������HVWLPDWHG�9(&0�DQG�RWKHU�PRGHOV�IRU�

FDVK�DQG�IXWXUHV�SULFHV�RQ�WKH�6	3����LQGH[��WKH�86����\HDU�7�ERQG��JROG�DQG�RLO��7KH\�

������������������������������ ������������������������������
�%HFNHUV� �������SURYLGHV� D� JRRG� UHYLHZ�RI�HFRQRPHWULF� WLPH�VHULHV�DSSURDFKHV� IRU� IRUHFDVWLQJ� ILQDQFLDO�
UHWXUQV��
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IRXQG�WKDW�WKH�9(&0�GLG�SUHGLFW�EHWWHU�WKDQ�VLPSOHU�PRGHOV��LQFOXGLQJ�WKH�UDQGRP�ZDON��

HVSHFLDOO\�LI�WKH�FRLQWHJUDWLQJ�YHFWRU�LQFRUSRUDWHG�WKH�FRVW�RI�FDUU\���

�

(PHUJLQJ� FDSLWDO� PDUNHWV� KDYH� ORQJ� SRVHG� D� FKDOOHQJH� IRU� ILQDQFH�� +LJK� WUDQVDFWLRQ�

FRVWV�� ORZ� OLTXLGLW\�� KLJK� YRODWLOLW\�� WKLQ� WUDGLQJ�� SRVVLEO\� OHVV� LQIRUPHG� DQG� UDWLRQDO�

LQYHVWRUV� DQG� LQYHVWPHQW� FRQVWUDLQWV� DUH� DVVRFLDWHG�ZLWK� HPHUJLQJ�PDUNHW� LQYHVWPHQWV��

(PHUJLQJ�PDUNHW� LQYHVWRUV�PD\�HLWKHU�SODFH� WRR�PXFK�IDLWK� LQ� WKHLU�RZQ�IRUHFDVWV�� WKXV�

LQWURGXFLQJ�ELDV�WR�WKHLU�DFWLRQV��RU�PD\�QRW�UHVSRQG�LQVWDQWDQHRXVO\�WR�LQIRUPDWLRQ��7KDW�

LV��XQLIRUPHG� WUDGHUV�PD\�GHOD\� WKHLU� UHVSRQVH� WR�VHH�KRZ�LQIRUPHG�PDUNHW�SDUWLFLSDQWV�

EHKDYH��EHFDXVH�HLWKHU�WKHLU�LQIRUPDWLRQ�LV�QRW�UHOLDEOH�RU�WKH\�GR�QRW�KDYH�WKH�UHVRXUFHV�

WR� IXOO\� DQDO\VH� WKH� LQIRUPDWLRQ�� 7KXV�� HPHUJLQJ� PDUNHW� UHWXUQV� KDYH� GLIIHUHQW�

FKDUDFWHULVWLFV� WKDQ� WKH� RQHV� LQ� GHYHORSHG� FRXQWULHV��$FFRUGLQJ� WR�%DNDHUW� DQG�+DUYH\�

�������HPHUJLQJ�PDUNHW�UHWXUQV�DUH�FKDUDFWHULVHG�E\�KLJKHU�VDPSOH�DYHUDJH�UHWXUQV��ORZ�

FRUUHODWLRQV� ZLWK� GHYHORSHG�PDUNHW� UHWXUQV�� PRUH� SUHGLFWDEOH� UHWXUQV�� KLJKHU� YRODWLOLW\��

DQG�WKH\�DUH�KLJKO\�QRQ�QRUPDO��WRR�IDW�WDLOHG��ZLWK�VKRUW�VDPSOHV��7KH�SHULRGV�ZLWK�KLJK�

YRODWLOLW\� DUH� IRXQG� WR� EH� DVVRFLDWHG�ZLWK� LPSRUWDQW� HYHQWV� LQ� HDFK� FRXQWU\� UDWKHU� WKDQ�

JOREDO�HYHQWV��,Q�DGGLWLRQ��PDUNHW�LPSHUIHFWLRQV��VXFK�DV�WUDQVDFWLRQV�FRVWV�DQG�LQVXUDQFH�

FRVWV��LQGXFHG�E\�UHJXODWRU\�UXOHV�PD\�DOVR�DIIHFW�WKH�ULVNV�DQG�UHWXUQV�LQYROYHG��6WDQGDUG�

PRGHOV� DUH� RIWHQ� LOO� VXLWHG� WR� GHDO� ZLWK� WKH� VSHFLILF� FLUFXPVWDQFHV� DULVLQJ� LQ� WKHVH�

PDUNHWV��+RZHYHU�� WKH� LQWHUHVW� LQ� HPHUJLQJ�PDUNHWV� KDV� SURYLGHG� LPSHWXV� IRU� ERWK� WKH�

DGDSWDWLRQ�RI�FXUUHQW�PRGHOV�WR�QHZ�FLUFXPVWDQFHV�LQ�WKHVH�PDUNHWV�DQG�WKH�GHYHORSPHQW�

RI�QHZ�PRGHOV���

�

7KHVH� GHYHORSPHQWV� UDLVH� D� QXPEHU� RI� LQWULJXLQJ� TXHVWLRQV�� )URP� WKH� SHUVSHFWLYH� RI�

LQYHVWRUV� LQ�GHYHORSHG�PDUNHWV��ZKDW�DUH�WKH�ILQDQFLDO�EHQHILWV�RI� LQYHVWLQJ�LQ�HPHUJLQJ�

PDUNHWV"�$QG�IURP�WKH�SHUVSHFWLYH�RI�WKH�GHYHORSLQJ�FRXQWULHV�WKHPVHOYHV��ZKDW�DUH�WKH�

HIIHFWV� RI� LQFUHDVHG� IRUHLJQ� FDSLWDO� RQ� GRPHVWLF� ILQDQFLDO� PDUNHWV� DQG� XOWLPDWHO\� RQ�

HFRQRPLF� JURZWK"�$V� IRUHLJQHUV� DUH� DOORZHG� WR� DFFHVV� WKH� ORFDO�PDUNHW�� OLTXLGLW\�PD\�

LQFUHDVH�DORQJ�ZLWK� WUDGLQJ�YROXPH��7KHUH�FRXOG�DOVR�EH�VRPH�VWUXFWXUDO�FKDQJHV�LQ�WKH�

PDUNHW��)RU�H[DPSOH��LI�WKH�FRVW�RI�FDSLWDO�GHFUHDVHV��QHZ�ILUPV�PD\�SUHVHQW�LQLWLDO�SXEOLF�

RIIHULQJV��,32V���0DUNHW�FRQFHQWUDWLRQ�PD\�GHFUHDVH�DV�D�UHVXOW�RI�WKHVH�QHZ�HQWUDQWV��,Q�
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DGGLWLRQ�� LQGLYLGXDO� VWRFNV� PD\� EHFRPH� OHVV� VHQVLWLYH� WR� ORFDO� LQIRUPDWLRQ� DQG� PRUH�

VHQVLWLYH�WR�ZRUOG�HYHQWV��DV�VWRFN�PDUNHWV�DUH�ODUJHO\�FKDUDFWHULVHG�E\�IUHTXHQW��VXGGHQ�

FKDQJHV�LQ�YDULDQFH���7KLV�PD\�FDXVH�WKH�FURVV�FRUUHODWLRQ�RI� LQGLYLGXDO�VWRFNV�ZLWKLQ�D�

PDUNHW�WR�FKDQJH���

�

7KH�FDVK�PDUNHW�RI�WKH�$WKHQV�([FKDQJH�KDV�H[SHULHQFHG�UDSLG�JURZWK�LQ�WKH�ODVW�WZHOYH�

\HDUV� DQG� SOD\HG� D� PDMRU� UROH� LQ� HFRQRPLFDO� GHYHORSPHQW� RI� WKH� FRXQWU\�� 7KH� *UHHN�

HFRQRP\� KDV� EHHQ� FKDUDFWHULVHG� E\� WKH� HPHUJHQFH� RI� D� VWURQJ� VHFXULW\� PDUNHW� WKDW�

DWWUDFWHG�LQFUHDVLQJ�DWWHQWLRQ�IURP�ERWK�GRPHVWLF�DQG�IRUHLJQ�LQYHVWRUV��7KH�SHULRG������

�����ZDV� FKDUDFWHULVHG� E\� WKH� LQIOX[� RI� FRQVWUXFWLRQ� FRPSDQLHV� WR� WKH� VWRFN� H[FKDQJH�

DQG�E\�WKH�JUHDW�YRODWLOLW\�LQ�SULFHV�DQG�LQGLFHV��)URP�WKH�EHJLQQLQJ�RI�������WKH�YDOXH�RI�

WXUQRYHU� VKRZHG� VLJQV� RI� UHYLWDOLVDWLRQ� DQG� SULFHV� EHJDQ� WHQGLQJ� XSZDUGV�� 'XULQJ� WKH�

SHULRG������������WKH�*UHHN�HFRQRP\�ZDV�FKDUDFWHULVHG�E\�LWV�DWWHPSW�DW�UHDGMXVWLQJ�LWV�

PDFURHFRQRPLF�� DFKLHYLQJ� WKH� FULWHULD� WR� EHFRPH� WKH� �� PHPEHU� RI� WKH�(XUR�=RQH�� ,Q�

����� WKHUH� ZHUH� ���� VHFXULWLHV� RQ� WKH� $WKHQV� ([FKDQJH�� ZKLOH� LQ� ����� WKHUH� DUH� ����

VHFXULWLHV��7KLV�JURZWK�LV�PDLQO\�DWWULEXWHG�WR�WKH�IDFW�WKDW�*UHHFH�PDQDJHG�WR�EHFRPH�D�

PHPEHU� RI� WKH� (XURSHDQ� 8QLRQ�� DQG� WKH� LQVWLWXWLRQDO� UHIRUPV�� VWUXFWXUDO� FKDQJHV�� DQG�

GHUHJXODWLRQ�PHDVXUHV� WDNHQ� LQ� WKH�PRQHWDU\�DQG�FDSLWDO�VHFWRUV�RI� WKH�HFRQRP\�GXULQJ�

WKH� ODVW� WZHOYH� \HDUV
�
�� $V� RQH� RI� WKH� HPHUJLQJ� (XURSHDQ� VWRFN� PDUNHWV�� WKH� $WKHQV�

([FKDQJH� FRQVWLWXWHV� DQ� H[FHOOHQW� RSSRUWXQLW\� IRU� LQWHUQDWLRQDO� LQYHVWRUV�� VLQFH� LW�

FRPELQHV� ERWK� GLYHUVLILFDWLRQ� EHQHILWV� DQG� SURILW� RSSRUWXQLWLHV� �)RUHLJQ� LQYHVWRUV�

SDUWLFLSDWLRQ� LV�����LQ�WRWDO�FDSLWDOL]DWLRQ������LQ����ODUJH�FDSV�DFFRXQWLQJ�IRU�����RI�

WRWDO� FDSLWDOL]DWLRQ��� *UHHFH� LV� RIILFLDOO\� LQFOXGHG� LQ� WKH� 0RUJDQ� 6WDQOH\� &DSLWDO�

,QWHUQDWLRQDO��06&,��GHYHORSHG�PDUNHW�LQGH[�DQG�GHFODUHG�DV�PDWXUH�PDUNHW�VLQFH������

DQG� WKH� (XUR� KDV� UHSODFHG� WKH� *UHHN� 'UDFKPD� �HOLPLQDWLQJ� WKH� DVVRFLDWHG� IRUHLJQ�

H[FKDQJH� ULVN��� 0RUHRYHU�� WKH� $WKHQV� ([FKDQJH� DWWUDFWV� VSHFLDO� LQWHUHVW� IRU� HPSLULFDO�

������������������������������ ������������������������������
�7KH���������/DZ�PDGH�WKH�$WKHQV�([FKDQJH�DQ�LQGHSHQGHQW�FRUSRUDWLRQ��ZLWK�QHZ�UHJXODWLRQV�UHJDUGLQJ�
WKH�WUDQVPLVVLRQ�RI�FRQILGHQWLDO�LQIRUPDWLRQ�DQG�WKH�LQIRUPDWLRQ�GLVFORVXUH�LQ�FRPSDQ\�SURVSHFWXVHV��2WKHU�
UHIRUPV� LQYROYH� WKH� LQWURGXFWLRQ�RI�DQ�HOHFWURQLF�WUDGLQJ�V\VWHP�WKDW�UHSODFHG�WKH�RSHQ�RXWFU\�V\VWHP�DQG�
WKH� �������� /DZ� WKDW� WUDQVIRUPHG� WKH� OHJDO� HQWLW\� RI� WKH� $WKHQV� ([FKDQJH� DQG� DOORZHG� DPHQGPHQWV� WR�
VWRFN� H[FKDQJH� OHJLVODWLRQ�� VXFK� DV� SXEOLF� RIIHUV� DQG� EURNHUDJH� FRPPLVVLRQV�� 2WKHU� LPSRUWDQW� UHIRUPV�
LQFOXGH� WKH� LQWURGXFWLRQ� RI� UHPRWH� DQG� RII�H[FKDQJH� WUDGLQJ�� WKH� LQFRUSRUDWLRQ� RI� (XURSHDQ� 8QLRQ�
GLUHFWLYHV�UHJDUGLQJ�FDSLWDO�DGHTXDF\��DQG�WKH�OHJDO�SURYLVLRQV�IRU�WKH�GHPDWHULDOL]DWLRQ�RI�VWRFNV��$SHUJLV�
DQG�(OHSWKHULRX����������
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ZRUN� LQ� OLJKW� RI� WKH� UHIRUPV� WKDW� KDYH� WDNHQ� SODFH� RYHU� WKH� ODVW� IHZ� \HDUV�� DLPHG� DW�

UHVWUXFWXULQJ�DQG�UHJXODWLQJ�WKH�PDUNHW��'RFNHU\�DQG�.DYXVVDQRV����������

�

7KH� FXUUHQW� VWXG\� LV�RI�JUHDW� LPSRUWDQFH� IRU�PDUNHW�DJHQWV� LQ� WKH�GHULYDWLYHV�PDUNHW�RI�

WKH� $WKHQV� ([FKDQJH� �$'(;� KHQFHIRUWK��� ZKLFK� QHHG� WR� FRYHU� WKH� ULVN� H[SRVXUH� WKDW�

WKH\�IDFH��7KH�LQWURGXFWLRQ�RI�D�GHULYDWLYHV�H[FKDQJH�LQ�DQ�HPHUJLQJ�FDSLWDO�PDUNHW�ZLWK�

WKH�DERYH�FKDUDFWHULVWLFV�FDQ�EH�VHHQ�DV�D�EHQHILFLDO�DWWHPSW��LQ�WKH�VHQVH�WKDW�GHULYDWLYHV�

FDQ� FRPSOHWH� WKH� PDUNHW� DQG� LPSURYH� HIILFLHQF\�� +RZHYHU�� LW� LV� GHHPHG� LPSRUWDQW� WR�

HPSLULFDOO\� H[DPLQH� WKH� IRUHFDVWLQJ� SHUIRUPDQFH�� XVLQJ� GHULYDWLYHV� FRQWUDFWV� ZLWK�

XQGHUO\LQJ� DVVHWV� ZLWK� WKH� DIRUHPHQWLRQHG� FKDUDFWHULVWLFV�� 0RUHRYHU�� IRU� WKH� *UHHN�

GHULYDWLYHV�PDUNHW� WKLV�LPSOLHV�DQ�DEVHQFH�RI�KLJKO\�VSHFLDOLVHG�WUDGHUV��DQ�DEVHQFH�RI�D�

UHVSHFWLYH�ODUJH�QXPEHU�RI�IRUHLJQ�GHULYDWLYHV�WUDGHUV�DQG�WKDW�WKH�YROXPH�WUDGHG�GXULQJ�D�

QRUPDO� GD\� LQ� WKH� $'(;� UHSUHVHQWV� RQO\� D� YHU\� VPDOO� IUDFWLRQ� RI� WKDW� WUDGHG� LQ�ZHOO�

HVWDEOLVKHG� GHULYDWLYHV� H[FKDQJHV� �L�H�� RI� 86� DQG� 8.��� 7KH� UDWLRV� RI� WKH� YDOXH� RI� WKH�

VWRFN�LQGH[�IXWXUHV�WUDQVDFWLRQV�RYHU�WKH�YDOXH�RI�WKH�XQGHUO\LQJ�FDVK�PDUNHW�WUDQVDFWLRQV�

LQ�*UHHFH��,WDO\��/RQGRQ�DQG�*HUPDQ\��RYHU� WKH�DYHUDJH�SHULRG�-DQXDU\�$SULO�������DUH�

������������������DQG������� UHVSHFWLYHO\� �DFFRUGLQJ� WR�)HGHUDWLRQ�RI�(XURSHDQ�6HFXULWLHV�

([FKDQJHV�–�)(6(�GDWD���)XUWKHUPRUH��LQ�GHYHORSHG�PDUNHWV��VWRFNV�DQG�GHULYDWLYHV�FDQ�

EH�WUDGHG�LQ�PDQ\�6WRFN�DQG�'HULYDWLYHV�([FKDQJHV��ZKLOH�LQ�*UHHFH�WUDGLQJ�FDQ�RQO\�EH�

GRQH� LQ� WKH� $WKHQV� ([FKDQJH�� WKLV� IDFW� PDNHV� DUELWUDJH� PRUH� GLIILFXOW�� 7KHVH� LVVXHV��

DPRQJ�RWKHUV��GLIIHUHQWLDWH�WKH�*UHHN�PDUNHW�ZLWK�UHVSHFW�WR�QRQ�HPHUJLQJ�RQHV��)LQDOO\��

PRVW� RI� WKH� VWXGLHV� LQ� WKH� OLWHUDWXUH� DUH� FRQFHQWUDWHG� RQ� ZHOO�HVWDEOLVKHG� GHULYDWLYHV�

PDUNHWV���

�

7KLV�SDSHU�FRQWULEXWHV� WR� WKH� OLWHUDWXUH� LQ� WKH�IROORZLQJ�DVSHFWV��)LUVW��D�GDWD�VHW� IURP�D�

FRXQWU\�QRW�SUHYLRXVO\�FRQVLGHUHG�LQ�WKH�OLWHUDWXUH�LV�XVHG��7R�WKH�EHVW�RI�RXU�NQRZOHGJH�

WKHUH�DUH�QR�VWXGLHV�WKDW�LQYHVWLJDWH�WKH�IRUHFDVWLQJ�SHUIRUPDQFH�RI�WKH�FRQWUDFWV�WUDGHG�RQ�

WKH� UHODWLYHO\� QHZ� GHULYDWLYHV�PDUNHW� RI� WKH� $WKHQV� ([FKDQJH�� 7KXV�� RXU� ILQGLQJV� FDQ�

UHYHDO� VRPH� QHZ� HYLGHQFH� RI� WKH� IRUHFDVW� SHUIRUPDQFH� RI� QHZO\� WUDGHG� GHULYDWLYHV�

LQVWUXPHQWV��7KHUH�LV�SUDFWLFDO�YDOXH�WR�XVHUV�RI�WKH�PDUNHW�LQ�NQRZLQJ�ZKHWKHU�DQG�KRZ�

IXWXUHV� UDWHV�FDQ�EHVW�EH�XVHG�WR�SUHGLFW�FDVK�UDWHV��6HFRQG��XQOLNH�WKH�ODUJH�HVWDEOLVKHG�
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PDUNHWV� LQ� FRPPRGLWLHV� DQG� ILQDQFLDO� IXWXUHV� WKH� HPHUJLQJ� GHULYDWLYHV� PDUNHW� RI� WKH�

$WKHQV�([FKDQJH�LV�VPDOO�DQG�PD\�EH�GRPLQDWHG�E\�WKH�DFWLYLWLHV�RI�KHGJHUV�UDWKHU�WKDQ�

VSHFXODWRUV�� 'XH� WR� ORZ� OLTXLGLW\�� LW� FDQQRW� WKHUHIRUH� EH� WDNHQ� IRU� JUDQWHG� WKDW� DOO�

LQIRUPDWLRQ� UHOHYDQW� WR� IXWXUH� FDVK� UDWHV� LV� DXWRPDWLFDOO\� LQFRUSRUDWHG� LQWR� WKH� IXWXUHV�

SULFH
�
�� ,Q� WKHVH�FLUFXPVWDQFHV�ZH�VKRXOG�H[SHFW� WR�REVHUYH�FHUWDLQ�FKDUDFWHULVWLFV� LQ�WKH�

WLPH�VHULHV� RI� FDVK� DQG� IXWXUHV� SULFHV�� ,Q� VSHFXODWLYHO\� HIILFLHQW�PDUNHWV�� IXWXUHV� SULFHV�

DUH�XQELDVHG�IRUHFDVWV�RI�IXWXUH�FDVK�SULFHV��DQG�FKDQJHV�LQ�IXWXUHV�SULFHV�IRU�IL[HG�WDUJHW�

GDWHV�DUH�FORVH�WR�EHLQJ�UDQGRP��UHIOHFWLQJ�WKH�DUULYDO�RI�QHZV��7KH�WKLQQHVV�RI�WKH�$WKHQV�

([FKDQJH�GHULYDWLYHV�PDUNHW�DQG� WKH�DEVHQFH�RI�D�VWURQJ�VSHFXODWLYH� LQWHUHVW�PHDQ� WKDW�

IXWXUHV�SULFHV�PD\�H[KLELW�QHLWKHU�RI�WKHVH�SURSHUWLHV��7KLUG��PRVW�VWXGLHV�XVH�RYHUODSSLQJ�

IRUHFDVW� LQWHUYDOV�� ZKLFK� 7DVKPDQ� ������� DUJXHV� PD\� ELDV� IRUHFDVW� HYDOXDWLRQ�� ,Q� WKLV�

SDSHU� WKH� IRUHFDVW�HYDOXDWLRQ�SURFHGXUHV�DUH�GHVLJQHG� LV� VXFK�D�ZD\�VR�DV� WR�DYRLG� WKLV�

SUREOHP�� )ROORZLQJ� 7DVKPDQ� �������� LQGHSHQGHQW� RXW�RI�VDPSOH� 1�SHULRG� DKHDG�

IRUHFDVWV� DUH� JHQHUDWHG� RYHU� WKH� IRUHFDVW� SHULRG�� ,Q� RUGHU� WR� DYRLG� WKH� ELDV� LQGXFHG� E\�

VHULDOO\� FRUUHODWHG� RYHUODSSLQJ� IRUHFDVW� HUURUV�� WKH� HVWLPDWLRQ� SHULRG� LV� DXJPHQWHG�

UHFXUVLYHO\�E\�1�SHULRGV�DKHDG�HYHU\�WLPH��ZKHUH�1�FRUUHVSRQGV�WR�WKH�QXPEHU�RI�VWHSV�

DKHDG���

�

7KH� VWXG\� LV� RUJDQLVHG� DV� IROORZV�� 6HFWLRQ� �� SUHVHQWV� WKH� FKDUDFWHULVWLFV� DQG� WKH�

RSHUDWLRQV� RI� WKH� GHULYDWLYHV� PDUNHW� RI� WKH� $WKHQV� ([FKDQJH�� 6HFWLRQ� �� SUHVHQWV� WKH�

PHWKRGRORJ\�IROORZHG�DQG� WKH�PRGHOV� WKDW�DUH�XVHG�WR�JHQHUDWH�WKH�IRUHFDVWV��6HFWLRQ���

GHVFULEHV� WKH� GDWD� DQG� SUHVHQWV� WKHLU� VWDWLVWLFDO� SURSHUWLHV�� 6HFWLRQ� �� GLVFXVVHV� WKH� LQ�

VDPSOH�DQG�RXW�RI�VDPSOH�HVWLPDWLRQ�UHVXOWV�DQG�HYDOXDWHV�WKH�IRUHFDVWLQJ�SHUIRUPDQFH�RI�

WKH�DOWHUQDWLYH�PRGHOV��)LQDOO\��VHFWLRQ���VXPPDULVHV�WKLV�VWXG\���

�

���7+(�'(5,9$7,9(6�0$5.(7�2)�7+(�$7+(16�(;&+$1*(�

7KH�RSHUDWLRQ�RI�WKH�RUJDQLVHG�GHULYDWLYHV�PDUNHW�LQ�*UHHFH�UHVWV�ZLWK�WKH�$'(;�DQG�WKH�

$WKHQV� 'HULYDWLYHV� ([FKDQJH� &OHDULQJ� +RXVH� �$'(&+��� $'(;� DQG� $'(&+� ZHUH�

IRXQGHG�LQ�$SULO������DV�DXWRQRPRXV�FRPSDQLHV�DQG�WKHLU�RSHUDWLRQV�DUH�FRQWUROOHG�DQG�

������������������������������ ������������������������������
�7KLQ�WUDGLQJ�PD\�KDYH�FRQVHTXHQFHV�RQ�WKH�KHGJLQJ�HIIHFWLYHQHVV�DQG�RQ�WKH�SULFH�GLVFRYHU\�RI�WKH�WUDGHG�
FRQWUDFWV��IRU�PRUH�VHH�$OH[DNLV��.DYXVVDQRV�DQG�9LVYLNLV����������������
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VXSHUYLVHG� E\� WKH�+HOOHQLF�&DSLWDO�0DUNHWV�&RPPLVVLRQ��$'(;� LV� UHVSRQVLEOH� IRU� WKH�

RUJDQLVDWLRQ�DQG�VXSSRUW�RI�WKH�GHULYDWLYHV�PDUNHW�DQG�IRU�WKH�VXSHUYLVLRQ�RI�WUDGLQJ��DV�

ZHOO�DV�IRU� WKH�RYHUDOO�GHYHORSPHQW�RI� WKH�GHULYDWLYHV�H[FKDQJH��$'(&+�LV�UHVSRQVLEOH�

IRU� WKH� UHFRUGLQJ�DQG�FOHDULQJ�RI� WKH� WUDGHV��DV� LW�DFWV�DV� WKH�FHQWUDO�FRXQWHU�SDUW\� LQ�DOO�

WUDGHV�FRQFOXGHG�LQ�$'(;��7UDQVDFWLRQV�DUH�FRQGXFWHG�HOHFWURQLFDOO\��VFUHHQ�WUDGLQJ��YLD�

WKH�,QWHJUDWHG�(OHFWURQLF�7UDGLQJ�6\VWHP��2$6,6���VHH�.DYXVVDQRV�DQG�3K\ODNWLV����������

�

7KH� ILUVW� VWRFN� LQGH[� IXWXUHV�FRQWUDFW�RI�$'(;�ZDV� WKH�)76(�$6(���� IXWXUHV�FRQWUDFW�

�UHOHDVHG� IRU� WUDGLQJ� LQ� $XJXVW� ������ ZLWK� WKH� XQGHUO\LQJ� DVVHW� EHLQJ� WKH� EOXH� FKLS�

)76(�$6(����VWRFN�LQGH[
	
��7KH�)76(�$6(����LQGH[�ZDV�FUHDWHG�LQ�6HSWHPEHU������E\�

)76(� ,QWHUQDWLRQDO� DQG� WKH�$WKHQV� 6WRFN� ([FKDQJH� �$6(��� DQG� LV� EDVHG� RQ� ��� KLJKO\�

FDSLWDOLVHG�DQG�OLTXLG�FRPSDQLHV�OLVWHG�RQ�WKH�$6(


��7KH�FRQVWLWXHQWV�RI�WKH�)76(�$6(�

��� LQGH[�DUH� VXEMHFW� WR� UHYLVLRQ�E\� WKH�$GYLVRU\�&RPPLWWHH� WZLFH� D�\HDU�� LQ�$SULO� DQG�

2FWREHU�� )URP� 6HSWHPEHU� ����� WR� -XQH� ������ LWV� YROXPH� �)LJXUH� ��� DQG� RSHQ� LQWHUHVW�

�)LJXUH� ��� KDYH� VWHDGLO\� LQFUHDVHG� IURP� ���� FRQWUDFWV� SHU�PRQWK� �6HSWHPEHU� ������ WR�

��������-XQH�������DQG�IURP�����FRQWUDFWV�SHU�PRQWK��6HSWHPEHU�������WR���������-XQH�

������� UHVSHFWLYHO\�� 7KH� )76(�$6(�0LG���� LQGH[� IXWXUHV� ZDV� FUHDWHG�� D� IHZ� PRQWKV�

ODWHU�� LQ� -DQXDU\� ����� DQG� LV� EDVHG� RQ� WKH� ��� PHGLXP� FDSLWDOLVDWLRQ� VWRFNV� OLVWHG� LQ�

$WKHQV� ([FKDQJH
�
�� 7KH� YROXPH� DQG� WKH� RSHQ� LQWHUHVW� RI� WKH� FRQWUDFW� FDQ� EH� VHHQ� LQ�

)LJXUHV���DQG����UHVSHFWLYHO\��)URP�WKH�ILJXUHV�ZH�FDQ�QRWLFH�WKDW� WKH�YROXPH�DQG�RSHQ�

LQWHUHVW�RI�WKH�)76(�$6(�0LG����IXWXUHV�FRQWUDFW�KDYH�GHFOLQHG�VWHDGLO\�IURP�PLG������

������������������������������ ������������������������������
� 7KH�)76(�$6(���� FRQVWLWXHQW� VWRFNV� DV� RI� ��������� DUH� WKH� IROORZLQJ��1DWLRQDO�%DQN�RI�*UHHFH�6�$���
()*� (XUREDQN� (UJDVLDV� %DQN� 6�� $��� $OSKD� %DQN� 6�$��� 3LUDHXV� %DQN� 6�$��� (OOLQLNL� 7HFKQRGRPLNL� 7(%�
6�$����(PSRULNL�%DQN�RI�*UHHFH�6�$��7LWDQ�&HPHQW�&RPSDQ\��6�$���+HOOHQLF�3HWUROHXP�6�$���&RFD�&ROD�
(((�6�$���23$3�6�$���0RWRU�2LO��+HOODV��5HILQHULHV�6�$���+HOOHQLF�7HOHFRP�2UJDQLVDWLRQ��,QWUDFRP�6�$���
&RVPRWH�0RELOH� 7HOHFRPPXQLFDWLRQV� 6�$��� )ROOL�)ROOLH� 6�$��� +\DWW� 5HJHQF\� 6�$��� 9LRKDOFR�� *HUPDQRV�
,QG��	�&RP��&R�6�$���3XEOLF�3RZHU�&RUS��6�$���'XW\�)UHH�6KRSV�6�$��

�7KH�*UHHN�FDSLWDO�PDUNHW�KDV�EHHQ�XSJUDGHG�WR�PDWXUH�PDUNHW�VWDWXV�DV�IURP�0D\�����������
��
�7KH�)76(�$6(�0LG����FRQVWLWXHQW�VWRFNV�DV�RI����������DUH�WKH�IROORZLQJ��$WWLFD�+ROGLQJV�6�$���(OELVFR�

Holding S.A., F.G. Europe S.A., Fourlis S.A., Goody’s S.A., J. & P. Avax S.A., Marfin Financial Group 
6�$���1RWRV�&RP�+ROGLQJV�6�$���6�	�%� ,QGXVWULDO�0LQHUDOV�6�$���+HUDFOHV�*HQ��&HPHQW�&RPSDQ\�6�$���
$NWRU� 6�$���$OXPLQLXP� RI�*UHHFH� 6�$���$VWLU� 3DODFH�9RXOLDJPHQL� 6�$���*HQHUDO� &RQVWUXFWLRQ�&RPSDQ\�
6�$��� *HQHUDO� %DQN� RI� *UHHFH� 6�$��� 'HOWD� 6LQJXODU� 6�$��� 'HOWD� +ROGLQJV� 6�$��� /DPEUDNLV� 3UHVV� 6�$���
(JQDWLD�%DQN�6�$���1�%�*��5HDO�(VWDWH�'HYHORSPHQW�&R���(ODLV�ROHDJLQRXV�3URG�6�$���(OYDO�6�$���+HOOHQLF�
6XJDU� ,QGXVWU\�6�$���+HOOHQLF�([FKDQJHV�+ROGLQJV�6�$���$WKHQV�:DWHU�6XSSO\�	�6HZHUDJH�6�$���(WKQLNL�
6�$��*HQHUDO�,QVXUDQFH�&R���,DVR�6�$���,QWUDORW�6�$���0HWND�6�$���0��-��0DLOOLV�6�$���%DELV�9RYRV�,QWHU�QDO�
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RQZDUGV��7KH�H[DFW�RSSRVLWH�VLWXDWLRQ�H[LVWV�LQ�WKH�)76(�$6(����IXWXUHV�PDUNHW��7KXV��LW�

VHHPV�WKDW�LQYHVWRUV�RI�WKH�$'(;�PDUNHW�PD\�FRQFHQWUDWH�RQ�ODUJH�FDSLWDOLVDWLRQ�VWRFNV�

LQ�WKH�FDVK�PDUNHW��DQG�WKHUHIRUH��XVH�PRUH�IUHTXHQWO\�WKH�)76(�$6(����IXWXUHV�PDUNHW�

IRU�WKHLU�KHGJLQJ�QHHGV������

�

7KH�PRVW� FRQVLGHUDEOH� GLIIHUHQFH� EHWZHHQ� WUDGLWLRQDO� IXWXUHV� FRQWUDFWV� DQG� VWRFN� LQGH[�

IXWXUHV� LV� WKH� UHSODFHPHQW� RI� WKH� WUDGLWLRQDO� GHOLYHU\� PHFKDQLVP� E\� FDVK� VHWWOHPHQW��

:KHQ�VWRFN�LQGH[�IXWXUHV�FRQWUDFWV�H[SLUH��WKH\�DUH�VHWWOHG�LQ�FDVK�E\�WUDQVIHUULQJ�IXQGV�

into or out of the contract holder’s margin account based on the value of the underlying 

LQGH[��7KH�IXWXUHV�FRQWUDFWV�DUH�WUDGHG�LQ�LQGH[�SRLQWV��ZKLOH� WKH�PRQHWDU\�YDOXH�RI� WKH�

FRQWUDFWV� LV� FDOFXODWHG�E\�PXOWLSO\LQJ� WKH� IXWXUHV�SULFH�E\� D�PXOWLSOLHU�ZKLFK� LV���(85�

SHU�SRLQW�IRU�WKH�)76(�$6(����IXWXUHV�FRQWUDFW�DQG����(85�SHU�SRLQW�IRU�WKH�)76(�$6(�

0LG���� IXWXUHV� FRQWUDFW�� 7KH� WLFN� VL]H� RI� WKH� )76(�$6(���� IXWXUHV� LV� ����� SRLQWV��

HTXLYDOHQW�WR������(85�DQG�WKH�WLFN�VL]H�RI�WKH�)76(�$6(�0LG����IXWXUHV�LV������SRLQWV��

HTXLYDOHQW�WR������(85
�
��7DEOH���SURYLGHV�WKH�GHWDLOHG�FRQWUDFW�VSHFLILFDWLRQV�RI�WKH�WZR�

IXWXUHV�FRQWUDFWV���

�

)RU�HYHU\�ORQJ�DQG�VKRUW�SRVLWLRQ�UHVXOWLQJ�IURP�D�WUDQVDFWLRQ��WKH�FRXQWHU�SDUW\�WR�HYHU\�

LQYHVWRU�LV�$'(&+��2SHQ�SRVLWLRQV�RQ�WKH�IXWXUHV�DUH�VXEMHFW�WR�GDLO\�VHWWOHPHQW��PDUN�

WR�PDUNHW���D�SURFHGXUH�WKURXJK�ZKLFK��DW�WKH�HQG�RI�HDFK�GD\�LQYHVWRUV�ZKRVH�SRVLWLRQV�

VKRZ� D� ORVV�� SD\� WKH� UHVSHFWLYH� DPRXQW� WR� LQYHVWRUV� ZKRVH� SRVLWLRQV� DUH� SURILWDEOH��

0RUHRYHU�� $'(&+� FDOFXODWHV� LQLWLDO� PDUJLQ� UHTXLUHPHQWV� SHU� FOHDULQJ� DFFRXQW�� 7KLV�

DPRXQW�LV�SOHGJHG�WR�$'(&+�DV�DQ�HVFURZ�DFFRXQW�LQ�WKH�QDPH�RI�WKH�HQG�LQYHVWRU��DQG�

LV� FUHGLWHG� RU� GHELWHG� YLD� RUGHUV� E\� WKH� FOHDULQJ� PHPEHU� RI� WKH� LQYHVWRU�� 7KH� LQLWLDO�

PDUJLQ�LV�XVHG�ZKHQ�WKH�HQG�FOLHQW�FDQQRW�PHHW�KLV�KHU�GDLO\�VHWWOHPHQW�REOLJDWLRQV��7KH�

ILQDO�VHWWOHPHQW�SURFHGXUH�LV�DSSOLHG�RQ�SRVLWLRQV��ZKLFK�UHPDLQ�RSHQ�XS�WR�WKH�H[SLUDWLRQ�

GD\� DQG� DUH� VXEMHFW� WR� FDVK� VHWWOHPHQW�� 'XULQJ� WKH� ILQDO� VHWWOHPHQW� WKHUH� LV� D� ILQDO�

������������������������������ ������������������������������ ������������������������������ ������������������������������ ������������������������������ �����������������������
7HFKQLFDO�6�$���0\WLOLQHRV�+ROGLQJV�6�$���3�3�$��6�$���3ODLVLR�&RPSXWHUV�6�$���6LGHQRU�6�$���7HUQD�6�$���
7HFKQLFDO�2O\PSLF�6�$���7HOHWLSRV�6�$���%DQN�RI�$WWLFD�6�$���+DONRU�6�$�����
�8S�XQWLO�)HEUXDU\�������IRU�WKH�)76(�$6(�0LG����IXWXUHV�FRQWUDFW��WKH�PXOWLSOLHU�ZDV����(85�DQG�WKH�
WLFN�VL]H�ZDV�HTXLYDOHQW�WR������(85��
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debit/credit of the investors’ accounts based on the open positions according to the 

FORVLQJ�SULFH�RI�WKH�LQGH[�RQ�WKH�H[SLUDWLRQ�GDWH�RI�WKH�FRQWUDFW��

�

��� 0(7+2'2/2*<�$1'�7+(25(7,&$/�&216,'(5$7,216��

:H� XVH� ILYH� WLPH�VHULHV� PRGHOV� WR� LGHQWLI\� WKH� PRGHO� WKDW� SURYLGHV� WKH� PRVW� DFFXUDWH�

VKRUW�WHUP�IRUHFDVWV�RI�FDVK�DQG�IXWXUHV�SULFHV�LQ�HDFK�PDUNHW��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�

WKH�VSHFLILFDWLRQ�RI� WKH�HYDOXDWLRQ�PRGHO�PD\�DIIHFW� WKH�ILQGLQJV��$OWKRXJK�LW� LV�QRW� WKH�

RQO\�PRGHO� VSHFLILFDWLRQ� LVVXH�� VWDWLRQDULW\� LV� DQ� LPSRUWDQW� FRQFHUQ�� 3ULFH�OHYHO�PRGHOV�

DVVXPH�WKDW�SULFHV�DUH�VWDWLRQDU\�LQ�OHYHOV��+RZHYHU��PRVW�ILQDQFLDO�SULFHV�WHQG�WR�EH�QRQ�

VWDWLRQDU\� LQ� OHYHOV�� LPSO\LQJ� WKDW� SULFH�OHYHO� PRGHOV� PD\� JHQHUDWH� LQDSSURSULDWH�

K\SRWKHVLV� WHVWV�� &OHDUO\�� DOWHUQDWLYH� FKRLFHV� IRU� WKH� RUGHU� RI� LQWHJUDWLRQ� QHHG� WR� EH�

DVVHVVHG�LQ�VWXGLHV�RI�WKH�IRUHFDVWLQJ�SHUIRUPDQFH�RI�ILQDQFLDO�SULFHV��7KH�VSHFLILFDWLRQV�

XVHG� LQ� WKLV� SDSHU� DUH� WKH� %R[�-HQNLQJV� ������� $XWRUHJUHVVLYH� ,QWHJUDWHG� 0RYLQJ�

$YHUDJH� �$5,0$�� PRGHO�� WKH� 9HFWRU� $XWR�UHJUHVVLYH� �9$5�� PRGHO�� D� 9HFWRU� (UURU�

&RUUHFWLRQ��9(&0��PRGHO��DQG�D�UHVWULFWHG�9(&0�PRGHO��(DFK�PRGHO�LV�HVWLPDWHG�RYHU�

WKH�SHULRG����6HSWHPEHU������WR����'HFHPEHU������IRU�WKH�)76(�$6(����PDUNHW�DQG����

)HEUXDU\������WR����'HFHPEHU������IRU�WKH�)76(�$6(�0LG����PDUNHW��ZKLFK�OHDYHV�D�

WHVW�SHULRG�RI�VL[�PRQWKV��IURP����-DQXDU\������WR����-XQH��������

�

%R[�-HQNLQJV��������RU�XQLYDULDWH�$5,0$�S�G�T��PRGHOV�RI�WKH�IROORZLQJ�IRUP�DUH�XVHG�

WR�JHQHUDWH�IRUHFDVWV�RI�FDVK�DQG�IXWXUHV�SULFHV��

�

��D��

�

��E��

�

:KHUH�∆) � �DQG�∆6 � �DUH�FKDQJHV�LQ�ORJ�IXWXUHV�DQG�FDVK�SULFHV��UHVSHFWLYHO\��DQG�ε � �DQG�Y � �

DUH� WKH�ZKLWH�QRLVH� UDQGRP�HUURU�WHUPV��)RU�DQ�$5,0$��S�G�T��PRGHO� WKH� WHUPV�S��G��T�
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UHIHU� WR� WKH� ODJJHG� YDOXHV� RI� WKH� GHSHQGHQW� YDULDEOH�� WKH� RUGHU� RI� LQWHJUDWLRQ
�
�� DQG� WKH�

ODJJHG�YDOXHV�RI�WKH�HUURU�WHUP��UHVSHFWLYHO\��LQ�WKH�VSHFLILFDWLRQ�RI�WKH�PRGHO���

�

�

7KH�ELYDULDWH�9$5�S�T��PRGHO�RI�WKH�IROORZLQJ�IRUP�LV�DOVR�XVHG�WR�SURGXFH�IRUHFDVWV�RI�

FDVK�DQG�IXWXUHV�SULFHV�LQ�D�VLPXOWDQHRXV�FDVK�IXWXUHV�IUDPHZRUN��

�

����������� �  ! ��a�,1����+ ! ��

�����

� � � � � � � � � � � ������

�

7KH� XVH� RI�9$5�PRGHOV� IRU� HFRQRPLF� IRUHFDVWLQJ�ZDV� SURSRVHG� E\� 6LPV� �������� 7KH�

PDLQ�DGYDQWDJH�RI�WKH�ELYDULDWH�9$5�PRGHO�RYHU�WKH�XQLYDULDWH�$5,0$�PRGHO�LV�WKDW�LW�

WDNHV� LQWR� DFFRXQW� WKH� LQIRUPDWLRQ� FRQWHQW� LQ� FDVK� SULFH� PRYHPHQWV� LQ� GHWHUPLQLQJ�

IXWXUHV�SULFH�PRYHPHQWV�DQG�YLFH�YHUVD����

�

)LQDOO\��WKH�XQUHVWULFWHG�DQG�UHVWULFWHG�YHUVLRQV�RI�WKH�ELYDULDWH�9(&0�S�T��PRGHO�RI�WKH�

IROORZLQJ� IRUP� LV� XVHG� WR� JHQHUDWH� VLPXOWDQHRXV� RXW�RI�VDPSOH� IRUHFDVWV� IRU� FDVK� DQG�

IXWXUHV�SULFHV����

�

�

� � � � � � � � � � �

�

ZKHUH�WKH�WHUP�LQ�EUDFNHWV�UHSUHVHQW�WKH�FRLQWHJUDWLQJ��ORQJ�UXQ��UHODWLRQVKLS�EHWZHHQ�WKH�

FDVK� DQG� IXWXUHV� SULFHV�� $OWHUQDWLYHO\�� WKLV� HUURU�FRUUHFWLRQ� WHUP� �(&7�� UHSUHVHQWV� WKH�

ODJJHG�GLVHTXLOLEULXP�WHUP�RI�WKH�ORQJ�UXQ�UHODWLRQVKLS�EHWZHHQ�FDVK�DQG�IXWXUHV�SULFHV��

7KH�HUURU�WHUPV�IROORZ�D�QRUPDO�GLVWULEXWLRQ�ZLWK�PHDQ�]HUR�DQG�WLPH�YDU\LQJ�FRYDULDQFH�

PDWUL[��+ " ��7KH�9(&0�PRGHO�LV�DUJXHG�E\�WKH�HFRQRPLF�OLWHUDWXUH�WR�EH�PRUH�DSSURSULDWH�

WKDQ�WKH�XQLYDULDWH�$5,0$�DQG�ELYDULDWH�9$5�PRGHOV�LQ�PRGHOOLQJ�WKH�FDVK�DQG�IXWXUHV�

������������������������������ �����������������������������#
�7KH�RUGHU�RI� LQWHJUDWLRQ�RI�D�YDULDEOH� UHIHUV� WR� WKH�QXPEHU�RI� WLPHV� WKDW�D�VHULHV�PXVW�EH�GLIIHUHQFHG�WR�
EHFRPH�VWDWLRQDU\��
�
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SULFHV�DV�LW�WDNHV�LQWR�DFFRXQW�ERWK�WKH�VKRUW�UXQ�G\QDPLFV�DQG�WKH�ORQJ�UXQ�UHODWLRQVKLS�

EHWZHHQ� WKH�YDULDEOHV�� ,Q�(TXDWLRQ� ���� WKH�FRHIILFLHQWV� 1α DQG� 2α �PHDVXUH� WKH� VSHHG�RI�

DGMXVWPHQW�RI�FDVK�DQG�IXWXUHV�SULFHV�WR�WKHLU�ORQJ�UXQ�HTXLOLEULXP���

�

7KH�9$5�PRGHO�PD\� EH� FRQVLGHUHG� D� UHVWULFWHG� YHUVLRQ� RI� WKH�9(&0��ZKHUH� WKH� WZR�

(&7V� DUH� ]HUR�� 7KH�9$5�PRGHO� WKHUHIRUH�PD\� UHTXLUH� D� ODUJHU� QXPEHU� RI� SDUDPHWHUV�

FRPSDUHG�WR�WKH�9(&0�WR�FDSWXUH�WKH�G\QDPLF�EHKDYLRXU�RI�WKH�YDULDEOHV��7KLV�ODFN�RI�

SDUVLPRQ\�LQ�WKH�9$5�PD\�FDXVH�SUREOHPV�ZKHQ�WKH�PRGHO�LV�XVHG�IRU�IRUHFDVWLQJ��2QH�

SRWHQWLDO�SUREOHP�LV�WKDW�WKH�FROOLQHDULW\�EHWZHHQ�WKH�GLIIHUHQW�ODJJHG�YDULDEOHV�PD\�OHDG�

WR�LPSUHFLVH�FRHIILFLHQW�HVWLPDWHV��$�VHFRQG�DQG�PRUH�LPSRUWDQW�SUREOHP�LV�WKDW�WKH�ODUJH�

QXPEHU�RI�SDUDPHWHUV�PD\�OHDG�WR�D�JRRG�ZLWKLQ�VDPSOH�ILW�EXW�SRRU�IRUHFDVWLQJ�DFFXUDF\�

�/LWWHUPDQ�� ������� )XUWKHUPRUH�� WKHUH� LV� DQ� RPLWWHG� YDULDEOH� SUREOHP� �WKH�(&7��ZKLFK�

OHDGV�WR�ELDVHG�DQG�LQFRQVLVWHQW�SDUDPHWHU�HVWLPDWHV��

�

)LQDOO\��ZH�XVH�D�UHVWULFWHG�ELYDULDWH�9(&0��ZKLFK�LV�VLPSO\�D�SDUVLPRQLRXV�YHUVLRQ�RI�

WKH�9(&0��GHULYHG�E\�HOLPLQDWLQJ� WKH� LQVLJQLILFDQW�YDULDEOHV� IURP�WKH�RULJLQDO�9(&0��

7KH� VHOHFWHG� PRGHO� LV� HVWLPDWHG� DV� D� V\VWHP� RI� 6HHPLQJO\� 8QUHODWHG� 5HJUHVVLRQ�

(TXDWLRQV��685(��VLQFH�WKLV�PHWKRG�\LHOGV�PRUH�HIILFLHQW�DQG�FRQVLVWHQW�HVWLPDWHV�WKDQ�

WKH�2UGLQDU\�/HDVW�6TXDUHV��2/6���VHH�=HOOQHU����������

�

7KHVH� DOWHUQDWLYH� XQLYDULDWH� DQG�PXOWLYDULDWH�PRGHOV� DUH� HVWLPDWHG� RYHU� WKH� HVWLPDWLRQ�

SHULRG�DQG�XVHG�WR�JHQHUDWH�LQGHSHQGHQW�IRUHFDVWV�RI�WKH�FDVK�DQG�IXWXUHV�SULFHV�XS�WR����

VWHSV�DKHDG�LQ�DQ�RXW�RI�VDPSOH�SHULRG��7KH�IRUHFDVWV�DUH�WKHQ�FRPSDUHG�ZLWK�WKRVH�IURP�

WKH�5DQGRP�:DON��5:��PRGHO�DV�D�EHQFKPDUN�PRGHO��%DVHG�RQ�D�5:�PRGHO��WKH�FDVK�

�IXWXUHV�� SULFHV� DW� WLPH� W�Q�� 6 , - . � �) , - . �� DUH� WKH�PRVW� DFFXUDWH� SUHGLFWRUV� RI� FDVK� �IXWXUHV��

SULFHV�DW�WLPH�W��6 , ��) , ���7KHUHIRUH��WKH�5:�SURFHVV�XVHV�WKH�FXUUHQW�FDVK�RU�IXWXUHV�SULFHV�

WR�JHQHUDWH�IRUHFDVWV�RI�WKHVH�SULFHV��DQG�UHTXLUHV�QR�HVWLPDWLRQ��

�

)ROORZLQJ� 7DVKPDQ� �������� LQGHSHQGHQW� RXW�RI�VDPSOH� 1�SHULRG� DKHDG� IRUHFDVWV� DUH�

JHQHUDWHG�RYHU�WKH�IRUHFDVW��WHVW��SHULRG��WKDW�LV��IURP����-DQXDU\������WR����-XQH������

IRU�ERWK�FRQWUDFWV�� ,Q�RUGHU� WR�DYRLG� WKH�ELDV� LQGXFHG�E\�VHULDOO\�FRUUHODWHG�RYHUODSSLQJ�
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IRUHFDVW�HUURUV��ZH�UHFXUVLYHO\�DXJPHQW�RXU�HVWLPDWLRQ�SHULRG�E\�1�SHULRGV�DKHDG�HYHU\�

WLPH� �ZKHUH� 1� FRUUHVSRQGV� WR� WKH� QXPEHU� RI� VWHSV� DKHDG��� )RU� H[DPSOH�� LQ� RUGHU� WR�

FRPSXWH� �� VWHSV�DKHDG� IRUHFDVWV�� ZH� DXJPHQW� RXU� HVWLPDWLRQ� SHULRG� E\� 1�  � ��

REVHUYDWLRQV� HDFK� WLPH�� 7KLV�PHWKRG� \LHOGV� ��� LQGHSHQGHQW� QRQ�RYHUODSSLQJ� IRUHFDVWV��

6LPLODUO\��LQ�RUGHU�WR�FRPSXWH���VWHSV�DKHDG�IRUHFDVWV��WKH�PHWKRG�\LHOGV����LQGHSHQGHQW�

QRQ�RYHUODSSLQJ� IRUHFDVWV�� 7KLV�PHWKRGRORJ\� SURYLGHV� WZR� GHVLUDEOH� FKDUDFWHULVWLFV� IRU�

DQ� RXW�RI�VDPSOH� WHVW�� DGHTXDF\� �HQRXJK� IRUHFDVWV� IRU� HDFK� IRUHFDVWLQJ� KRUL]RQ��� DQG�

GLYHUVLW\� �GHVHQVLWLVLQJ� IRUHFDVW� HUURU�PHDVXUHV� WR� VSHFLDO� HYHQWV� DQG� VSHFLILF�SKDVHV�RI�

EXVLQHVV���

�

7KH� IRUHFDVW� DFFXUDF\� RI� HDFK� PRGHO� LV� DVVHVVHG� XVLQJ� WKH� 5RRW� 0HDQ� 6TXDUH� (UURU�

�506(��PHWULF��7KLV�DVVXPHV�D�V\PPHWULF�ORVV�IXQFWLRQ�IRU�IRUHFDVW�XVHUV��ZKLFK�VHHPV�

UHDVRQDEOH�JLYHQ�WKH�ELODWHUDO�EX\HU�VHOOHU�QDWXUH�RI�WKH�PDUNHW��7KH�506(�LV�FDOFXODWHG�

DV���

�
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�

ZKHUH�5 , �DUH�WKH�UHDOL]HG�YDOXHV�RI�WKH�FDVK��IXWXUHV��SULFHV��= , �DUH�WKH�IRUHFDVW�YDOXHV�RI�

WKH�FDVK��IXWXUHV��SULFHV��DQG�1�LV�WKH�QXPEHU�RI�IRUHFDVWV���

�

Finally, the Diebold and Mariano’s (1995) pairwise test of the hypothesis that the RMSEs 

IURP� WZR� FRPSHWLQJ� PRGHOV� DUH� HTXDO� LV� HPSOR\HG�� 7KLV� VWDWLVWLF� LV� FRQVWUXFWHG� DV�

IROORZV��/HW�WKH�DYHUDJH�GLIIHUHQFH�EHWZHHQ�WKH�VTXDUHG�IRUHFDVW�HUURUV�IURP�WZR�PRGHOV�

DW�WLPH�W��X 2
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�ZKHUH�1�LV�WKH�QXPEHU�RI�IRUHFDVWV��

8QGHU� WKH� QXOO� K\SRWKHVLV� RI� HTXDO� IRUHFDVW� DFFXUDF\� WKH� IROORZLQJ� VWDWLVWLF� KDV� DQ�

DV\PSWRWLF�VWDQGDUG�QRUPDO�GLVWULEXWLRQ��
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�

ZKHUH� I 6 ���� LV� WKH�VSHFWUDO�GHQVLW\�RI� �X 2
,1 7 ��X

2
,2 8 ��DW� IUHTXHQF\����)ROORZLQJ�'LHEROG�DQG�

0DULDQR���������D�FRQVLVWHQW�HVWLPDWH�RI�I 6 ����FDQ�EH�REWDLQHG�E\�FDOFXODWLQJ�WKH�ZHLJKWHG�

VXP�RI�WKH�VDPSOH�DXWRFRYDULDQFHV�RI��X 2
,1 8 ��X

2
,2 8 ��XVLQJ�D�%DUWOHWW�ZHLJKWLQJ�VFKHPH��WKH�

VXP�LV�WUXQFDWHG�DW�D�ODJ�HTXDO�WR�����RI�WKH�RXW�RI�VDPSOH�REVHUYDWLRQV��DV�LQ�1HZH\�DQG�

:HVW� �������� 7KLV� WHVW� VWDWLVWLF� LV� UREXVW� WR� WKH� SUHVHQFH� RI� QRQ�QRUPDOLW\� DQG� VHULDO�

FRUUHODWLRQ� LQ� WKH� IRUHFDVW� HUURUV�� +\SRWKHVLV� WHVWV� IRU� WKH� HTXDOLW\� RI� WKH� 506(V� DUH�

FRQGXFWHG�IRU�HDFK�SDLU�RI�PRGHOV�DQG�WKH�VLJQLILFDQFH�RI�WKH�WHVWV�DUH�LQGLFDWHG��DV�
9
�DQG�

9:9
�IRU�WKH����DQG�����VLJQLILFDQFH�OHYHOV��UHVSHFWLYHO\��QH[W�WR�WKH�506(�UDWLRV���

�

���'$7$�'(6&5,37,21�$1'�7+(,5�67$7,67,&$/�3523(57,(6�

7KH�GDWD� DYDLODEOH� DUH�GDLO\� FORVLQJ� FDVK� DQG� IXWXUHV�SULFHV� IRU�ERWK� WKH�)76(�$6(����

DQG�)76(�$6(�0LG����PDUNHWV��IRU�WKH�SHULRG�$XJXVW������WR�-XQH������DQG�)HEUXDU\�

����� WR�-XQH������� UHVSHFWLYHO\��7KH�GDWD�IRU� WKH�VWRFN�LQGH[�IXWXUHV�DUH�REWDLQHG�IURP�

$'(;��DQG�WKH�GDWD�IRU�WKH�VWRFN�LQGLFHV�FRPH�IURP�$6(��6WRFN�LQGH[�IXWXUHV�SULFHV�DUH�

DOZD\V�WKRVH�RI�WKH�QHDUE\�FRQWUDFW��$OO�SULFHV�DUH�WUDQVIRUPHG�WR�QDWXUDO�ORJDULWKPV��)RU�

IRUHFDVWLQJ�HYDOXDWLRQ�SXUSRVHV��WKH�GDWD�DUH�VSOLW�LQWR�DQ�HVWLPDWLRQ�VHW�DQG�D�WHVW�VHW��7KH�

YDULRXV�WLPH�VHULHV�PRGHOV�DUH�LQLWLDOO\�HVWLPDWHG�RYHU�WKH�SHULRG����6HSWHPEHU������WR�

���'HFHPEHU������IRU�WKH�)76(�$6(����PDUNHW�DQG����)HEUXDU\������WR����'HFHPEHU�

�����IRU�WKH�)76(�$6(�0LG����PDUNHW�–�WKH�ILUVW�HVWLPDWLRQ�SHULRG��7KH�SHULRG�IURP����

-DQXDU\� ����� WR� ��� -XQH� ����� LV� XVHG� WR� JHQHUDWH� LQGHSHQGHQW� RXW�RI�VDPSOH�1�SHULRG�

DKHDG�IRUHFDVWV�RYHU� WKH� WHVW�GDWD�SHULRG��6WRFN�LQGH[�IXWXUHV�SULFHV�DUH�DOZD\V�WKRVH�RI�

WKH�QHDUE\�FRQWUDFW�EHFDXVH�LW�LV�KLJKO\�OLTXLG�DQG�LV�WKH�PRVW�DFWLYH�FRQWUDFW��+RZHYHU��

WR� DYRLG� WKLQ� PDUNHWV� DQG� H[SLUDWLRQ� HIIHFWV� �ZKHQ� IXWXUHV� FRQWUDFWV� DSSURDFK� WKHLU�

VHWWOHPHQW� GD\�� WKH� WUDGLQJ� YROXPH� GHFUHDVHV� VKDUSO\�� ZH� UROORYHU� WR� WKH� QH[W� QHDUHVW�

FRQWUDFW�RQH�ZHHN�EHIRUH�WKH�QHDUE\�FRQWUDFW�H[SLUHV���

�

&RPELQLQJ�LQIRUPDWLRQ�IURP�IXWXUHV�FRQWUDFWV�ZLWK�GLIIHUHQW�WLPHV�WR�PDWXULW\�PD\�FUHDWH�

EUHDNV�LQ�WKH�VHULHV�DW�WKH�GDWH�RI�WKH�IXWXUHV�UROORYHU�VLQFH�IXWXUHV�UHWXUQV�IRU�WKDW�GD\�DUH�

FDOFXODWHG� EHWZHHQ� WKH� SULFH� RI� WKH� H[SLULQJ� FRQWUDFW� DQG� WKH� SULFH� RI� WKH� QH[W� QHDUHVW�

FRQWUDFW� �3HOOHWLHU�� ������� 7R� DFFRXQW� IRU� SRVVLEOH� V\VWHPDWLF� UHODWLRQVKLSV� LQ� WKH� GDWD�
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DVVRFLDWHG�ZLWK�WKH�UHWHQWLRQ�RI�WKH�ODVW�ZHHN�RI�D�FRQWUDFW��WR�DFFRXQW�IRU�WKH�VWDWLVWLFDO�

HIIHFW�RI� LQFOXGLQJ�WKH�GHOLYHU\�SHULRG�LQ�WKH�GDWD�VHW��ZH�H[SHULPHQWHG�ZLWK�D�VHULHV�RI�

synthetic prices for a “perpetual” 22�GD\�DKHDG�IXWXUHV�FRQWUDFW��7KH�SULFHV�DUH�FDOFXODWHG�

DV�D�ZHLJKWHG�DYHUDJH�RI�D�QHDU�DQG�GLVWDQW�IXWXUHV�FRQWUDFW��ZHLJKWHG�DFFRUGLQJ�WR�WKHLU�

UHVSHFWLYH� QXPEHU� RI� GD\V� IURP�PDWXULW\�� 7KLV� SURFHGXUH� JHQHUDWHV� D� VHULHV� RI� IXWXUHV�

SULFHV� ZLWK� FRQVWDQW� PDWXULW\� DQG� DYRLGV� WKH� SUREOHP� RI� SULFH�MXPSV� FDXVHG� E\� WKH�

H[SLUDWLRQ�RI�D�SDUWLFXODU�IXWXUHV�FRQWUDFW��3HOOHWLHU���������+HUEVW�HW�DO���������VXJJHVW�D�

SHUSHWXDO�FRQWUDFW����GD\V�KRUL]RQ��ZKLFK�FRUUHVSRQGV�WR�WKH�DYHUDJH�QXPEHU�RI�WUDGLQJ�

GD\V�LQ�D�PRQWK��E\�WDNLQJ�D�ZHLJKWHG�DYHUDJH�RI�WKH�UDWHV�RI�FRQWUDFWV�WKDW�H[SLUH�EHIRUH�

DQG�DIWHU�WKH����GD\�SHULRG��/HW�6�DQG�3�GHQRWH�WKH�GD\V�WR�H[SLU\�RI�WKH�VSRW�DQG�SURPSW�

PRQWK� IXWXUHV� FRQWUDFWV�� ZLWK� 6≤��≤3�� 7KH� SULFH� RI� D� ���GD\V� SHUSHWXDO� FRQWUDFW� LV�

FDOFXODWHG�DV�IROORZV��

�

����������������������);<; � �)= �>�3�–������3�–�6�@���)> >����–�6���3�–�6�@�������������������������������

�

ZKHUH� )= � DQG� )> � GHQRWH� WKH� SULFHV� RI� WKH� VSRW� DQG� SURPSW� PRQWK� IXWXUHV� FRQWUDFWV��

UHVSHFWLYHO\��+RZHYHU�� XVH� RI� WKLV� GDWD� \LHOGV� HPSLULFDO� UHVXOWV��ZKLFK� DUH� TXDOLWDWLYHO\�

WKH�VDPH�DV�WKRVH�UHSRUWHG�EHORZ��VR�WKHUH�LV�QR�HYLGHQFH�WKDW�WKH�IXWXUHV�FRQWUDFW�UROORYHU�

ELDVHV�RXU�ILQGLQJV��

�

6XPPDU\� VWDWLVWLFV� RI� ORJDULWKPLF� ILUVW�GLIIHUHQFHV� RI� GDLO\� FDVK� DQG� IXWXUHV� SULFHV�� IRU�

WKH� ZKROH� SHULRG�� DUH� SUHVHQWHG� LQ� 7DEOH� ��� 7KH� UHVXOWV� LQGLFDWH� H[FHVV� VNHZQHVV� DQG�

NXUWRVLV� LQ� DOO� SULFH� VHULHV�� ,Q� WXUQ�� -DUTXH�%HUD� ������� WHVWV� LQGLFDWH� GHSDUWXUHV� IURP�

QRUPDOLW\�IRU�FDVK�DQG�IXWXUHV�SULFHV�LQ�ERWK�PDUNHWV��7KH�/MXQJ�%R[�4�����DQG�4
;
�����

VWDWLVWLFV� �/MXQJ� DQG� %R[�� ������ RQ� WKH� ILUVW� ��� ODJV� RI� WKH� VDPSOH� DXWRFRUUHODWLRQ�

IXQFWLRQ� RI� WKH� ORJ�OHYHO� VHULHV� DQG� RI� WKH� ORJ�VTXDUHG� VHULHV� LQGLFDWH� VLJQLILFDQW� VHULDO�

FRUUHODWLRQ�DQG�H[LVWHQFH�RI�KHWHURVNHGDVWLFLW\��UHVSHFWLYHO\��LQ�DOPRVW�DOO�FDVHV��

��

$XJPHQWHG� 'LFNH\�)XOOHU� �$')�� ������ DQG� 3KLOOLSV�3HUURQ� �33�� ������ WHVWV� XQLW� URRW�

WHVWV�RQ�WKH�ORJ�OHYHOV�DQG�ORJ�ILUVW�GLIIHUHQFHV�RI� WKH�GDLO\�FDVK�DQG�IXWXUHV�SULFH�VHULHV�

LQGLFDWH�WKDW�DOO�YDULDEOHV�DUH�ORJ�ILUVW�GLIIHUHQFH�VWDWLRQDU\��DOO�KDYLQJ�D�XQLW�URRW�RQ�WKH�
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ORJ�OHYHOV�UHSUHVHQWDWLRQ��7KLV�PHDQV�WKDW� WKH�ILUVW�GLIIHUHQFHV�RI�FDVK�DQG�IXWXUHV�VHULHV�

VKRXOG� EH� XVHG� LQ� WKH� $50$� DQG� 9$5� PRGHOV�� ZKLOH� FRLQWHJUDWLRQ� WHVWV� VKRXOG� EH�

SHUIRUPHG�WR�DVFHUWDLQ�WKH�ORQJ�UXQ�UHODWLRQVKLS�EHWZHHQ�WKH�VHULHV�LI�WKH�9(&0�PRGHO�LV�

JRLQJ� WR� EH� XVHG�� $')� DQG� 33� WHVWV� DUH� VRPHWLPHV� FULWLFLVHG� IRU� ODFN� RI� SRZHU� LQ�

UHMHFWLQJ�WKH�QXOO�K\SRWKHVLV�RI�D�XQLW�URRW�ZKHQ�LW�LV�IDOVH��/HH��HW�DO����������7KLV�ODFN�RI�

SRZHU�LV�DGGUHVVHG�E\�WKH�.366�WHVW�SURSRVHG�E\�.ZLDWNRZVNL��HW�DO����������ZKLFK�KDV�

VWDWLRQDULW\�DV�WKH�QXOO�K\SRWKHVLV��+RZHYHU��UHVXOWV�IURP�DSSO\LQJ�WKH�.366�WHVW�RQ�WKH�

VHULHV�FRQILUP�WKH�$')�DQG�33�WHVW�ILQGLQJV���

�

7DEOH� �� SUHVHQWV� WKH� -RKDQVHQ� ������� PXOWLYDULDWH� FRLQWHJUDWLRQ� WHVW� UHVXOWV� ZKLFK�

LQGLFDWH�WKDW�FDVK�DQG�IXWXUHV�SULFHV�DUH�FRLQWHJUDWHG�LQ�ERWK�PDUNHWV��7KH�FRLQWHJUDWLQJ�

YHFWRU� ] ? @BA �  � �6 C @BA �� A ) C @BA �� D �� LV� UHVWULFWHG� WR� EH� WKH� ODJJHG� EDVLV� �6 ? @BA � –� ) ? @BA �� LQ� WKH�

)76(�$6(� 0LG���� PDUNHW�� ZKLOH� LQ� WKH� )76(�$6(���� PDUNHW� LV� WKH� IROORZLQJ�

XQUHVWULFWHG�VSUHDG�� �] ? @BA � �6 ? @BA �–��������
) ? @BA � �������������7KH�UHVXOWV�RI� WKH�OLNHOLKRRG�

UDWLR� WHVWV� IRU� WKH� RYHU�LGHQWLI\LQJ� UHVWULFWLRQV� DSSOLHG� RQ� WKH� FRLQWHJUDWLQJ� YHFWRU� DUH��

�������>�����@�IRU�WKH�)76(�$6(����PDUNHW�DQG�������>�����@�IRU�WKH�)76(�$6(�0LG�

���PDUNHW��7KH� ILUVW� ILJXUH� LV� WKH� WHVW� VWDWLVWLF�ZKLOH� WKH� ILJXUH� LQ�VTXDUH�EUDFNHWV� LV� WKH�

FRUUHVSRQGLQJ�S�YDOXH��

�

���)25(&$67,1*�3(5)250$1&(�2)�7+(�7,0(�6(5,(6�02'(/6�

�����,Q�6DPSOH�(VWLPDWLRQ�5HVXOWV�

5HVXOWV�RI�9$5��9(&0��685(�9(&0�DQG�$5,0$�PRGHOV�IRU�FDVK�DQG�IXWXUHV�SULFHV�

IRU�WKH�)76(�$6(����DQG�WKH�)76(�$6(�0LG����PDUNHWV�DUH�SUHVHQWHG�LQ�7DEOHV���DQG�

��� UHVSHFWLYHO\�� 7KH� ODJ� OHQJWK� IRU� WKH� DXWRUHJUHVVLYH� DQG� PRYLQJ� DYHUDJH� SDUWV� DUH�

FKRVHQ� WR� PLQLPLVH� WKH� 6FKZDU]� %D\HVLDQ� &ULWHULRQ� �6FKZDU]�� ������� $OO� $5,0$�

PRGHOV� VHHP� WR� EH� ZHOO�VSHFLILHG� DV� LQGLFDWHG� E\� UHOHYDQW� GLDJQRVWLF� WHVWV� IRU�

DXWRFRUUHODWLRQ�DQG�KHWHURVNHGDVWLFLW\��QRW�VKRZQ���,W�FDQ�EH�QRWHG�WKDW�LQ�ERWK�PDUNHWV��

WKH�DGMXVWHG�FRHIILFLHQW�RI�GHWHUPLQDWLRQ�IRU�FKDQJHV�LQ�FDVK�SULFHV��UDQJLQJ�IURP��������

WR� �������� DUH� KLJKHU� WKDQ� WKRVH� RI� IXWXUHV� SULFHV� �UDQJLQJ� IURP� ������� WR� ���������

LQGLFDWLQJ� KLJKHU� H[SODQDWRU\� SRZHU� RI� FDVK� VHULHV� WKDQ� IXWXUHV� SULFHV�� 7KUHH� ODJV� DUH�

GHILQHG�DV�WKH�DSSURSULDWH�QXPEHU�RI�ODJ�OHQJWK�IRU�9$5�PRGHOV���
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�

7KH� HVWLPDWLRQ� UHVXOWV� IRU� WKH� UHVWULFWHG�9(&0�PRGHOV� DUH� DOVR� SUHVHQWHG� LQ� WKH� VDPH�

WDEOHV� “Granger�&DXVDOity”� EHWZHHQ� FDVK� DQG� IXWXUHV� SULFHV�� DV� PHDVXUHG� E\� WKH�

VLJQLILFDQFH�RI� ODJJHG�IXWXUHV�SULFHV� LQ� WKH�FDVK�HTXDWLRQ��DQG� ODJJHG�FDVK�SULFHV�LQ�WKH�

IXWXUHV�HTXDWLRQ��VHHPV�WR�UXQ�ERWK�ZD\V��,Q�WKH�)76(�$6(����PDUNHW��WKH���SHULRG�DQG�

��SHULRGV�ODJJHG�FKDQJHV�LQ�IXWXUHV�SULFHV�DUH�VLJQLILFDQW�LQ�WKH�FDVK�SULFH�HTXDWLRQ��DQG�

WKH���SHULRGV�ODJJHG�FKDQJHV�LQ�FDVK�SULFHV�DUH�VLJQLILFDQW�LQ�WKH�IXWXUHV�HTXDWLRQ��,Q�WKH�

)76(�$6(�0LG����PDUNHW��WKH���SHULRG�ODJJHG�FKDQJH�LQ�IXWXUHV�SULFHV�LV�VLJQLILFDQW�LQ�

WKH�FDVK�SULFH�HTXDWLRQ��DQG� WKH���SHULRGV� ODJJHG�FKDQJH� LQ�FDVK�SULFHV�LV�VLJQLILFDQW� LQ�

WKH� IXWXUHV�HTXDWLRQ��$OH[DNLV��.DYXVVDQRV�DQG�9LVYLNLV� ������� LQYHVWLJDWH� WKH� OHDG�ODJ�

UHODWLRQVKLS��FDXVDOLW\��LQ�GDLO\�UHWXUQV�DQG�YRODWLOLWLHV�EHWZHHQ�SULFH�PRYHPHQWV�RI�VWRFN�

LQGH[�IXWXUHV�DQG�WKH�XQGHUO\LQJ�FDVK�LQGH[�LQ�WKH�)76(�$6(����DQG�)76(�$6(�0LG����

PDUNHWV��7KH\�DUJXH�WKDW�IXWXUHV�OHDG�WKH�FDVK�LQGH[�UHWXUQV��E\�UHVSRQGLQJ�PRUH�UDSLGO\�

WR� HFRQRPLF� HYHQWV� WKDQ� VWRFN� SULFHV�� ,W� VHHPV� WKHQ� WKDW� QHZ� PDUNHW� LQIRUPDWLRQ� LV�

GLVVHPLQDWHG�IDVWHU� LQ�WKH�IXWXUHV�PDUNHW�FRPSDUHG�WR�WKH�VWRFN�PDUNHW��0RUHRYHU�� WKH\�

ILQG� WKDW� IXWXUHV� YRODWLOLW\� VSLOOV� VRPH� LQIRUPDWLRQ� RYHU� WR� WKH� FDVK�PDUNHW�YRODWLOLW\� LQ�

ERWK� LQYHVWLJDWHG� PDUNHWV� �)76(�$6(���� DQG� )76(�$6(� 0LG������ 7KHVH� ILQGLQJV�

LQGLFDWH�WKDW�WKH�IXWXUHV�PDUNHWV�FDQ�EH�XVHG�DV�SULFH�GLVFRYHU\�YHKLFOHV���

�

�����2XW�RI�6DPSOH�7HVW�5HVXOWV�

7KH� IRUHFDVWLQJ� SHUIRUPDQFH� RI� HDFK� PRGHO� �9$5�� 9(&0�� 685(�9(&0�� $5,0$��

5:��IRU�FDVK�DQG�IRU�IXWXUHV�SULFHV��DFURVV�WKH�GLIIHUHQW�IRUHFDVWLQJ�KRUL]RQV��LV�SUHVHQWHG�

LQ�PDWUL[�IRUP�LQ�7DEOHV��� WR���IRU� WKH�)76(�$6(����DQG�)76(�$6(�0LG����PDUNHWV��

'LIIHUHQW�IRUHFDVWLQJ�KRUL]RQV�DUH�EHLQJ�XVHG��IURP���GD\�XS�WR����GD\V�DKHDG��)LJXUHV�LQ�

WKH�SULQFLSDO�GLDJRQDO�RI�WKH�WDEOHV�DUH�WKH�506(V�IURP�HDFK�PRGHO�DQG�WKH�RII�GLDJRQDO�

QXPEHUV� DUH� WKH� UDWLRV� RI� WKH� 506(� RI� WKH�PRGHO� LQ� WKH� FROXPQ� WR� WKH� 506(� RI� WKH�

PRGHO�LQ�WKH�URZ��:KHQ�WKLV�UDWLR�LV�OHVV�WKDQ�RQH��WKH�PRGHO�LQ�WKH�FROXPQ�RI�WKH�PDWUL[�

SURYLGHV�D�PRUH�DFFXUDWH�IRUHFDVW�WKDQ�WKH�PRGHO�LQ�WKH�URZ���

�

&RQVLGHU� ILUVW� WKH�)76(�$6(���� FDVK� SULFH� IRUHFDVWV� LQ� 7DEOH� ��� 7KH� 506(V� RI� WKH�

9(&0� DQG� WKH� 685(�9(&0� VSHFLILFDWLRQV� DUH� LGHQWLFDO� LQ� DOPRVW� DOO� IRUHFDVWLQJ�
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KRUL]RQV� This is confirmed by Diebold and Mariano’s (1995) test which indicates that 

WKH� GLIIHUHQFH� EHWZHHQ� WKH� 506(� IURP� WKH� WZR� PRGHOV� LV� QRW� VLJQLILFDQW�� ZLWK� WKH�

H[FHSWLRQV� RI� WKH� ��� DQG� ���� DQG� ���GD\V� DKHDG� IRUHFDVWV��7KH� UHVXOWV� LQGLFDWH� WKDW� WKH�

506(V�RI�WKH�9(&0�DQG�685(�9(&0�PRGHOV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�WKDQ�WKRVH�

RI� WKH�9$5�PRGHO� IRU�PRVW� IRUHFDVW� KRUL]RQV��+RZHYHU�� IRU� WKH���GD\����GD\V�� ��GD\V��

���GD\V�� DQG� ���GD\V� DKHDG�� WKH� 9$5� PRGHO� SURGXFHV� VXSHULRU� IRUHFDVWV� WKDQ� WKRVH�

SURGXFHG�E\�9(&0�DQG�WKH�685(�9(&0��7KXV��LW�VHHPV�WKDW�WKH�9$5�PRGHO�SURGXFHV�

IRUHFDVWV� ZLWK� HLWKHU� VLPLODU� RU� VXSHULRU� DFFXUDF\� DV� WKRVH� SURGXFHG� E\� 9(&0� DQG�

685(�9(&0�PRGHOV��7KHVH�UHVXOWV�DUH�LQ�DFFRUGDQFH�ZLWK�HDUOLHU�FRLQWHJUDWLRQ�UHVXOWV�

ZKLFK� UHMHFW� WKH� K\SRWKHVLV� WKDW� WKH� FRLQWHJUDWLQJ� YHFWRU� LV� UHVWULFWHG� WR� EH� WKH� ODJJHG�

EDVLV� LQ� WKH�)76(�$6(����PDUNHW��7KH� IDLOXUH� WR� UHVWULFW� WKH�FRLQWHJUDWLQJ�YHFWRU� WR�EH�

WKH� ODJJHG� EDVLV�PD\� H[SODLQ� ZK\� IRUHFDVWV� SURGXFHG� E\� WKH�9$5�PRGHO� DUH� VXSHULRU�

WKDQ�WKRVH�SURGXFHG�E\�9(&0�DQG�685(�9(&0�PRGHOV��)LQDOO\��WKH�9$5��9(&0�DQG�

685(�9(&0� SURGXFHV� IRUHFDVWV� ZLWK� HLWKHU� VLPLODU� RU� VXSHULRU� DFFXUDF\� DV� WKRVH�

SURGXFHG�E\�$5,0$��DQG�RXWSHUIRUP�WKH�5:�IRU�DOO�IRUHFDVW�KRUL]RQV��2YHUDOO��LW�VHHPV�

WKDW� FRQGLWLRQLQJ� FDVK� UHWXUQV� RQ� ODJJHG� IXWXUHV� UHWXUQV� VLJQLILFDQWO\� HQKDQFHV� WKH�

SUHGLFWLYH� DFFXUDF\� RI� WKH�PRGHO�� 7KH� UHGXFWLRQ� LQ� WKH�506(� DFKLHYHG� E\� WKH�9(&0�

RYHU�WKH�5:�PRGHO�IRU�WKH���GD\�DKHDG�IRUHFDVWV�LV���������L�H����–����������������

������

7XUQLQJ�QH[W�WR�WKH�)76(�$6(����IXWXUHV�SULFH�IRUHFDVWV�LQ�7DEOH����WKH�UHVXOWV�LQGLFDWH�

WKDW�WKH�GLIIHUHQFH�EHWZHHQ�WKH�506(�IURP�WKH�9(&0�DQG�685(�9(&0�VSHFLILFDWLRQV�

LV� QRW� VLJQLILFDQW��ZLWK� WKH� H[FHSWLRQ� RI� WKH� ��GD\V� DQG� ���GD\V� DKHDG� IRUHFDVWV�� DW� WKH�

���� VLJQLILFDQFH� OHYHO�� +RZHYHU�� WKH� 506(V� RI� WKH� 9(&0� DQG� 685(�9(&0�

VSHFLILFDWLRQV� DUH� QRW� VLJQLILFDQWO\� GLIIHUHQW� IURP� WKRVH� RI� WKH� 9$5� PRGHO� IRU� PRVW�

IRUHFDVW�KRUL]RQV��ZLWK� WKH�H[FHSWLRQ�RI� WKH���GD\�DQG����GD\V�DKHDG�IRUHFDVWV��)LQDOO\��

WKH� GLIIHUHQFHV� EHWZHHQ� WKH� 506(V� IURP� WKH� $5,0$� DQG� IURP� WKH� RWKHU� WLPH�VHULHV�

PRGHOV� DUH� VLJQLILFDQW� LQ� ��GD\V�� ���GD\V�� DQG� ���GD\V� DKHDG� IRUHFDVWV� �ZKLFK� LQGLFDWH�

WKDW�$5,0$�EDVHG� IRUHFDVWV�DUH� VXSHULRU� IURP� WKH�RWKHU�PRGHOV���)RU�DOO�RWKHU� IRUHFDVW�

KRUL]RQV� FRQGLWLRQLQJ� IXWXUHV� UHWXUQV� RQ� ODJJHG� FDVK� UHWXUQV� GRHV� QRW� HQKDQFH� WKH�

IRUHFDVWLQJ�DFFXUDF\�RI�IXWXUHV�SULFHV��$OO�VSHFLILFDWLRQV�VLJQLILFDQWO\�RXWSHUIRUP�WKH�5:�

PRGHO��7KXV��LW�VHHPV�WKDW�WKH�$5,0$�PRGHO�SURGXFHV�IRUHFDVWV�DV�DFFXUDWH�DV�WKRVH�E\�
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WKH�RWKHU� WLPH�VHULHV�PRGHOV��7KH� UHGXFWLRQ� LQ� WKH�506(�DFKLHYHG�E\� WKH�9(&0�RYHU�

WKH�5:�PRGHO�IRU�WKH���GD\�DKHDG�IRUHFDVWV�LV���������L�H����–����������������

�

)RU�WKH�)76(�$6(�0LG����FDVK�SULFH�IRUHFDVWV�LQ�7DEOH����WKH�UHVXOWV�LQGLFDWH�WKDW�WKH�

WKH�506(V�RI�WKH�685(�9(&0�DQG�WKH�9(&0�VSHFLILFDWLRQV�DUH�VLJQLILFDQWO\�GLIIHUHQW�

IRU� DOO� WKH� IRUHFDVW� KRUL]RQV��ZLWK� WKH�685(�9(&0� WR�SURGXFH� VXSHULRU� IRUHFDVWV� WKDQ�

WKRVH�SURGXFHG�E\�9(&0��7KH�UHVXOWV�DOVR�LQGLFDWH�WKDW�WKH�506(V�RI�WKH�685(�9(&0�

DQG�WKH�9$5�VSHFLILFDWLRQV�DUH�VLJQLILFDQWO\��ZLWK�WKH�685(�9(&0�WR�SURGXFH�VXSHULRU�

IRUHFDVWV� WKDQ� WKRVH� SURGXFHG� E\�9$5��ZLWK� WKH� H[FHSWLRQ� RI� WKH� ���GD\V� DQG� ��� GD\V�

DKHDG�IRUHFDVWV��7KHVH�UHVXOWV�DUH� LQ�DFFRUGDQFH�ZLWK�HDUOLHU�FRLQWHJUDWLRQ�UHVXOWV�ZKLFK�

DFFHSW� WKH�K\SRWKHVLV� WKDW� WKH�FRLQWHJUDWLQJ�YHFWRU� LV�UHVWULFWHG�WR�EH�WKH�ODJJHG�EDVLV� LQ�

WKH�)76(�$6(�0LG����PDUNHW��5HVWULFWLQJ�WKH�FRLQWHJUDWLQJ�YHFWRU�WR�EH�WKH�ODJJHG�EDVLV�

PD\�H[SODLQ�ZK\�IRUHFDVWV�SURGXFHG�E\�WKH�685(�9(&0�VSHFLILFDWLRQV�DUH�VXSHULRU�WR�

WKH� 9$5� PRGHO�� 0RUHRYHU�� LW� VHHPV� WKDW� FRQGLWLRQLQJ� FDVK� UHWXUQV� RQ� ODJJHG� IXWXUHV�

UHWXUQV�DQG�RQ� WKH� UHVWULFWHG� ODJJHG�EDVLV�VLJQLILFDQWO\�HQKDQFHV� WKH�SUHGLFWLYH�DFFXUDF\�

RI�WKH�PRGHO��$OO�GLIIHUHQW�WLPH�VHULHV�PRGHOV�RXWSHUIRUP�WKH�5:�PRGHO�IRU�DOO�IRUHFDVW�

KRUL]RQV��7KH�UHGXFWLRQ�LQ�WKH�506(�DFKLHYHG�E\�WKH�9(&0�RYHU�WKH�5:�PRGHO�IRU�WKH�

��GD\�DKHDG�IRUHFDVWV�LV���������L�H����–�����������7KLV�LV�LQ�DFFRUGDQFH�ZLWK�WKH�RUGHU�RI�

PDJQLWXGH�IRXQG�LQ�FRPPRGLW\�PDUNHWV�EXW�JUHDWHU�WKDQ�ZKDW�LV�IRXQG�LQ�VWRFN�PDUNHWV��

Tse (1995) for example finds that the ECM outperforms the naive model by 3% in the 

1LNNHL�VWRFN�LQGH[�PDUNHW���

�

7XUQLQJ�QH[W�WR�WKH�)76(�$6(�0LG����IXWXUHV�SULFH�IRUHFDVWV�LQ�7DEOH����LW�FDQ�EH�VHHQ�

WKDW�WKH�506(V�RI�WKH�9(&0�DQG�WKH�685(�9(&0�VSHFLILFDWLRQV�DUH�QRW�VLJQLILFDQWO\�

GLIIHUHQW� IRU� DOO� WKH� IRUHFDVW� KRUL]RQV�� )XUWKHUPRUH�� WKH� 685(�9(&0� DQG� WKH�9(&0�

PRGHOV�VLJQLILFDQWO\�RXWSHUIRUP�WKH�9$5�PRGHO�XS�WR���GD\V�DKHDG�IRUHFDVWV��+RZHYHU��

IRU� ORQJHU� IRUHFDVWV� LW� VHHPV� WKDW� WKH� 9(&0� DQG� WKH� 685(�9(&0� VSHFLILFDWLRQV�

SURGXFH�VLPLODU�IRUHFDVWV�WKDQ�WKRVH�SURGXFHG�E\�9$5��)LQDOO\��WKH�GLIIHUHQFHV�EHWZHHQ�

WKH�506(V�IURP�WKH�$5,0$�DQG�IURP�WKH�RWKHU�WLPH�VHULHV�PRGHOV�DUH�QRW�VLJQLILFDQW�XS�

WR���GD\V�DKHDG�IRUHFDVWV��according to the Diebold and Mariano’s (1995) test��)RU�ORQJHU�

IRUHFDVWV� LW� VHHPV� WKDW� WKH� $5,0$� VSHFLILFDWLRQ� SURGXFH� VXSHULRU� IRUHFDVWV� WKDQ� WKRVH�
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RQ� ODJJHG�FDVK� UHWXUQV�GRHV�QRW� HQKDQFH� WKH� IRUHFDVWLQJ� DFFXUDF\�RI� IXWXUHV�SULFHV��$OO�

VSHFLILFDWLRQV� VLJQLILFDQWO\� RXWSHUIRUP� WKH�5:�PRGHO��7KXV�� LW� VHHPV� WKDW� WKH�$5,0$�

PRGHO� SURGXFHV� IRUHFDVWV� DV� DFFXUDWH� DV� WKRVH� E\� WKH� RWKHU� WLPH�VHULHV� PRGHOV�� 7KH�

UHGXFWLRQ�LQ�WKH�506(�DFKLHYHG�E\�WKH�9(&0�RYHU�WKH�5:�PRGHO�IRU�WKH���GD\�DKHDG�

IRUHFDVWV�LV���������L�H����–�����������PXFK�ODUJHU�WKDQ�IRU�FDVK�UDWHV�������

�

���&21&/86,21�

,Q� WKLV� VWXG\� ZH� LQYHVWLJDWH� WKH� SHUIRUPDQFH� RI� DOWHUQDWLYH� XQLYDULDWH� DQG�PXOWLYDULDWH�

OLQHDU�WLPH�VHULHV�PRGHOV�LQ�JHQHUDWLQJ�VKRUW�WHUP�IRUHFDVWV�LQ�WKH�FDVK�PDUNHW�DQG�LQ�WKH�

UHFHQWO\�GHYHORSHG�GHULYDWLYHV�PDUNHW�RI�WKH�$WKHQV�([FKDQJH��7KH�IRUHFDVWV�IURP�WKHVH�

PRGHOV� DUH�EHQFKPDUNHG�DJDLQVW� WKH� UDQGRP�ZDON��2XU� ILQGLQJV� FDQ�EH� VXPPDULVHG� DV�

IROORZV�� )LUVW�� FRQGLWLRQLQJ� FDVK� UHWXUQV� RQ� ODJJHG� IXWXUHV� UHWXUQV� JHQHUDWHV� PRUH�

DFFXUDWH� IRUHFDVWV� RI� WKH� FDVK� SULFHV� IRU� DOO� IRUHFDVW� KRUL]RQV��%XW� FRQGLWLRQLQJ� IXWXUHV�

UHWXUQV�RQ�ODJJHG�FDVK�UHWXUQV�GRHV�QRW�HQKDQFH�WKH�IRUHFDVWLQJ�DFFXUDF\�RI�IXWXUHV�SULFHV�

LQ� DOPRVW� DOO� IRUHFDVWV�� 7KXV�� LW� VHHPV� WKDW� WKH� XQLYDULDWH� %R[�-HQNLQV� �������$5,0$�

PRGHO� SURGXFHV� IRUHFDVWV� DV� DFFXUDWH� DV� WKRVH� E\� WKH� RWKHU� WLPH�VHULHV�PRGHOV� LQ� ERWK�

PDUNHWV�� 7KLV� VXJJHVWV� WKDW� DW� DOPRVW� DOO� KRUL]RQV� WKH� IXWXUHV� UDWH� GRHV� FRQWDLQ�

VLJQLILFDQWO\�PRUH�DQG�GLIIHUHQW�LQIRUPDWLRQ�WKDQ�LV�HPERGLHG�LQ�WKH�FXUUHQW�FDVK�UDWH���

�

6HFRQG�� UHVWULFWLQJ� WKH� FRLQWHJUDWLQJ� YHFWRU� WR� UHSUHVHQW� WKH� H[DFW� ODJJHG� EDVLV�

VLJQLILFDQWO\� DIIHFWV� WKH� IRUHFDVW� SHUIRUPDQFH� RI� WKH� 9(&0�PRGHO�� ,Q� WKH� )76(�$6(�

0LG���� PDUNHW� �ZKHUH� WKH� UHVWULFWLRQ� LV� DFFHSWHG�� WKH� 9(&0� SURYLGHV� PRUH� DFFXUDWH�

IRUHFDVWV�WKDQ�WKH�9$5�VSHFLILFDWLRQ��,Q�FRQWUDVW��LQ�WKH�)76(�$6(����PDUNHW��ZKHUH�WKH�

UHVWULFWLRQ� LV� QRW� DFFHSWHG�� WKH�9$5�SURYLGHV�PRUH� DFFXUDWH� IRUHFDVWV� WKDQ� WKH�9(&0�

VSHFLILFDWLRQ� DW� DOPRVW� DOO� KRUL]RQV�� 7KLV�PD\� EH� HYLGHQFH� WKDW� WKH�PDUNHW� LV� ZRUNLQJ�

PRUH�HIILFLHQWO\�LQ�VRPH�FRQWUDFWV��)76(�$6(�0LG�����WKDQ�LQ�RWKHUV��)76(�$6(������

�

7KLUG��DOO� WLPH�VHULHV�PRGHOV�JHQHUDWH�PRUH�DFFXUDWH�FDVK�DQG�IXWXUHV�IRUHFDVWV� WKDQ�WKH�

IRUHFDVWV�REWDLQHG�E\�WKH�UDQGRP�ZDON�PRGHO�LQ�ERWK�PDUNHWV��6R�ZKLOH�WKH�IXWXUHV�UDWH�

GRHV�FRQWDLQ�VRPH�IRUZDUG�ORRNLQJ�LQIRUPDWLRQ��LW�EHKDYHV�YHU\�GLIIHUHQWO\�IURP�–�DQG�LV�
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