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&KHQ�;LDRIDQJ
6FKRRO�RI�0DQDJHPHQW��:XKDQ�8QLYHUVLW\�RI�7HFKQRORJ\��:XKDQ��3�5��&KLQD�
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'HSDUWPHQW�RI�$FFRXQWDQF\�DQG�)LQDQFH��)DFXOW\�RI�0DQDJHPHQW�6WXGLHV��
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&RUUHVSRQGLQJ�DXWKRU� VKDQWKDUXQD#\DKRR�FRP

$EVWUDFW

7KLV� SDSHU� LQYHVWLJDWHV� ZKHWKHU� PDUNHW� SHUIRUPDQFH� DQG� YRODWLOLW\� DUH�
GHWHUPLQDQWV� RI� KHUG� EHKDYLRU� RI� HTXLW\� LQYHVWRUV� RI� WKH� &RORPER� 6WRFN�
([FKDQJH�� FRYHULQJ� WKH� SHULRG� IURP� $SULO�� ����� WR� 6HSWHPEHU�� ������ %RWK�
FRQGLWLRQDO�DQG�XQFRQGLWLRQDO� WHVWV�FRQVLVWHQWO\� ILQG�KHUGLQJ�GXULQJ� WKH� ILUVW�
KDOI�RI�WKH�VDPSOH�SHULRG�RQO\��7KHVH�WHVW�UHVXOWV�VKRZ�KHUG�EHKDYLRU�LQ�XS�DQG�
GRZQ� PDUNHW� GD\V�� KRZHYHU�� UHYHDO� QR� DV\PPHWULF� EHKDYLRU� EHWZHHQ� WKHVH�
PDUNHW�GD\V��LQGLFDWLQJ�LQYHVWRUV¶�WHQGHQF\�WR�KHUG�LUUHVSHFWLYH�RI�WKH�PDUNHW�
SHUIRUPDQFH��)XUWKHU��WKH�HYLGHQFH�VWURQJO\�VXJJHVWV�WKH�SURSHQVLW\�WR�KHUG�LQ�
SHULRGV� RI� KLJK� YRODWLOLW\� PDUNHW� GD\V�� $FFRUGLQJO\�� WKH� PDUNHW� YRODWLOLW\�
DSSHDUV�DV�D�GHWHUPLQDQW�RI�KHUG�HYROXWLRQ�GXULQJ�WKH�SHULRG������������7KH�
DEVHQFH�RI�HYLGHQFH�RQ�KHUG�EHKDYLRU�LQ�WKH�VHFRQG�KDOI�RI�WKH�VDPSOH�SHULRG�
PD\�EH�GXH�WR�WKH�IDFW�WKDW�LQYHVWRUV�PD\�KDYH�JUDGXDOO\�OHDUQW�WKHLU�LUUDWLRQDO�
EHKDYLRUV� DQG� DGDSWHG� WR� D� UDWLRQDO� EHKDYLRU� LQ� VWRFN� WUDGLQJ�� RU� WKH�
ZHDNQHVVHV� RI� WKH� RUGLQDU\� OHDVW� VTXDUH� DSSURDFK� PD\� FDXVH� ELDVHV� LQ�
GHWHFWLQJ�WKH�KHUGLQJ��ZKLFK�DUH�UHTXLUHG�WR�EH�IXUWKHU�LQYHVWLJDWHG�LQ�WKH�IXWXUH�
UHVHDUFK��

.H\ZRUGV� $V\PPHWULF� EHKDYLRU�� HTXLW\� LQYHVWRUV�� IURQWLHU� PDUNHW�� PDUNHW�
ZLGH�KHUGLQJ�

�� ,QWURGXFWLRQ

7KH�KHUGLQJ�LQ�D�VWRFN�PDUNHW�LV�DQ�LQYHVWRU¶V�WHQGHQF\�WR�IROORZ�WKH�WUDGLQJ�SDWWHUQV�RI�
SHHU�LQYHVWRUV�ZKLOH�GLVFDUGLQJ�KLV�KHU�RZQ�LQIRUPDWLRQ�DQG�EHOLHIV��$V�SUHYLRXV�VWXGLHV�
UHYHDO�� WKLV� EHKDYLRUDO� SDWWHUQ� FRXOG� DULVH� LQWHQWLRQDOO\� GXH� WR� IDFWRUV� VXFK� DV� PDUNHW�
XQFHUWDLQW\��DV\PPHWULF�IORZ�RI�LQIRUPDWLRQ��SDQLF�DQG�IHDU�RI�LQYHVWRUV��DQG�UHSXWDWLRQ�
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FRQFHUQV� RI� LQYHVWPHQW� SURIHVVLRQDOV�� RU� XQLQWHQWLRQDOO\� �VSXULRXV� KHUGLQJ�� PDLQO\�
DPRQJ�LQYHVWPHQW�SURIHVVLRQDOV�DQG� LQVWLWXWLRQDO� LQYHVWRUV�DV�D� UHVXOW�RI�FRUUHODWLRQ�RI�
WKHLU�WUDGLQJ�DFWLYLWLHV�IURP�VLPLODU�LQGLFDWRUV�FRQVLGHUHG�LQ�WKHLU�DQDO\VHV�DQG�WUDGLQJ���
)XUWKHU�� WKLV� EHKDYLRUDO� WHQGHQF\�ZRXOG�EH� D� GRXEOH�HGJHG� VZRUG�� LQ� WKH� VHQVH� WKDW� LW�
FRXOG�EH�FRQVLGHUHG�DV�UDWLRQDO�RU�LUUDWLRQDO��,W�PD\�EH�UDWLRQDO�WR�D�FHUWDLQ�H[WHQW�IRU�WKRVH�
LQYHVWRUV� LQYROYHG� LQ�PRQLWRULQJ� WKH� WUDGLQJ�SDWWHUQV�RI�RWKHU� LQYHVWRUV� IRU� OHDUQLQJ� WR�
DGDSW�G\QDPLF�PDUNHW�FRQGLWLRQV��+RZHYHU��PRVW�VWXGLHV�FODLP�KHUGLQJ�DV�DQ�LUUDWLRQDO�
EHKDYLRU�OHDGLQJ�WR�GUHDGIXO�HIIHFWV�WR�D�VWRFN�PDUNHW�VXFK�DV�IRUPDWLRQ�RI�PDUNHW�EXEEOHV�
DQG� VXEVHTXHQW� FUDVKHV�� LQFUHDVHG�PDUNHW� YRODWLOLW\�� DQG� LQIRUPDWLRQ� FDVFDGHV� ZKLFK�
GHFUHDVH�LWV�HIILFLHQF\�KLQGHULQJ�LWV�GHYHORSPHQW��

7KLV� VWXG\� IRFXVHV� RQ� LQYHVWLJDWLQJ� WKH� KHUG� EHKDYLRU� LQ� D� IURQWLHU� VWRFN� PDUNHW�� WKH�
&RORPER�6WRFN�([FKDQJH��&6(��RI�6UL�/DQND� GXH�WR�WKH�IROORZLQJ�UHDVRQV��)LUVW��XQOLNH�
WKH�GHYHORSHG�DQG�HPHUJLQJ�VWRFN�H[FKDQJHV��WKH�KHUG�EHKDYLRU�ZRXOG�EH�H[SHFWHG�WR�EH�
UHODWLYHO\�VWURQJHU�LQ�IURQWLHU�VWRFN�PDUNHWV�VLQFH�WKH\�DUH�KLJKO\�FRQFHQWUDWHG��LOOLTXLG�
DQG� KDYLQJ� YDJXH� LQIRUPDWLRQDO� HQYLURQPHQW� GXH� WR� ORZHU� WUDQVSDUHQF\�� 7KXV�� WKH�
DZDUHQHVV� RQ� WKH� QDWXUH� RI� VXFK� EHKDYLRU� LQ� WKH� IURQWLHU� PDUNHW� VHWWLQJ� LV� YLWDO� LQ�
IRUPXODWLQJ�DSSURSULDWH�SROLFLHV�DQG�SURFHGXUHV�WR�PLWLJDWH�LWV�GHVSHUDWH�HIIHFWV��6HFRQG��
D� OLPLWHG� YROXPH� RI� HPSLULFDO� VWXGLHV� DUH� FXUUHQWO\� DYDLODEOH� SURGXFLQJ� LQFRQFOXVLYH�
HYLGHQFH�RQ�WKH�H[LVWHQFH�RI�VXFK�EHKDYLRU�RQ�WKH�&6(���$FFRUGLQJO\��ZH�H[DPLQH�WKH�
KHUG� EHKDYLRU� DPRQJ� PDUNHW� SDUWLFLSDQWV� RQ� WKH� &6(�� FRQWULEXWLQJ� WR� WKH� H[LVWLQJ�
OLWHUDWXUH� E\� SURYLGLQJ� IXUWKHU� HYLGHQFH� RQ� WKH� H[LVWHQFH� RI� VXFK� EHKDYLRU� DQG� LWV�
DV\PPHWULF� SURSHUWLHV� ZLWK� UHVSHFW� WR� WKH� GLUHFWLRQ� RI� PDUNHW� PRYHPHQW� �DOVR� FDOOHG�
³PDUNHW�SHUIRUPDQFH´��DQG�WKH�PDUNHW�YRODWLOLW\��

7KH�UHVW�RI�WKH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��6HFWLRQ�WZR SURYLGHV�D�UHYLHZ�RI�OLWHUDWXUH�
RQ�KHUG�EHKDYLRU��IRFXVLQJ�PDLQO\�RQ�WKH�IURQWLHU�VWRFN�H[FKDQJHV��6HFWLRQ�WKUHH GHVFULEHV�
GDWD�DQG�PHWKRGRORJ\�XVHG�WR�GHWHFW�KHUGLQJ�EHKDYLRU��,Q�VHFWLRQ�IRXU��ZH�UHSRUW�HYLGHQFH�
RQ� KHUG� EHKDYLRU�� ERWK� XQFRQGLWLRQDO� DQG� FRQGLWLRQDO� RQ� PDUNHW� SHUIRUPDQFH� DQG�
YRODWLOLW\��6HFWLRQ�ILYH FRQFOXGHV�WKH�SDSHU��

�� 5HYLHZ�RI�OLWHUDWXUH

%HKDYLRUDO�ILQDQFH�UHVHDUFKHV�KDYH�UHYHDOHG�SOHQW\�RI�HYLGHQFH�RQ�WKH�H[LVWHQFH�RI�KHUG�
EHKDYLRU�DFURVV�ERWK�GHYHORSHG�DQG�HPHUJLQJ�HTXLW\�PDUNHWV� LQ�WHUPV�RI�GLIIHUHQW�W\SHV
�KHUGLQJ�E\�LQVWLWXWLRQDO�LQYHVWRUV��KHUGLQJ�RQ�DQDO\VW�UHFRPPHQGDWLRQV�DQG�PDUNHW�ZLGH�

� )RU�GHWDLOV�RQ�LQWHQWLRQDO�DQG�XQLQWHQWLRQDO�KHUGLQJ��VHH�'DQJ�DQG�/LQ���������*DODULRWLV��5RQJ��
DQG� 6S\URX� �������� *DYULLOLGLV�� .DOOLQWHUDNLV�� DQG� )HUUHLUD� �������� *XQH\�� .DOOLQWHUDNLV�� DQG�
.RPED� �������� +ROPHV�� .DOOLQWHUDNLV�� DQG� )HUUHLUD� �������� 7DQ�� &KLDQJ�� 0DVRQ�� DQG� 1HOOLQJ�
�������
� 6LQFH�KHUGLQJ�FDXVHV�LQYHVWRUV�WR�VXSSUHVV�WKHLU�RZQ�EHOLHIV�DQG�LQIRUPDWLRQ��PDUNHW�SULFHV�DUH�
VKDSHG�E\�OLPLWHG�LQIRUPDWLRQ �%DQHUMHH��������%LNKFKDQGDQL��+LUVKOHLIHU��	�:HOFK��������
� 7KH�&6(�LV�UHFRJQL]HG�DV�D�IURQWLHU�PDUNHW�LQ�WKH 0RUJDQ�6WDQOH\�&DSLWDO�,QWHUQDWLRQDO��06&,��
IURQWLHU�PDUNHW�LQGH[�
� 2I�WKH�WZR�VWXGLHV�RQ�WKH�&6(��6HZZDQGL������� GRHV�QRW�ILQG�KHUGLQJ�EHKDYLRU�ZKLOH�;LDRIDQJ�
DQG�6KDQWKD������� UHYHDO�VRPH�KHUGLQJ�SDWWHUQV�LQ�ERWK�XS�DQG�GRZQ�PDUNHW�GD\V�
� 6HH�WKH�OLWHUDWXUH�UHYLHZV E\�%LNKFKDQGDQL�DQG�6KDUPD���������.XPDU�DQG�*R\DO���������6S\URX�
�������
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KHUGLQJ��� GLIIHUHQW� QDWXUH� �LQWHQWLRQDO� KHUGLQJ� DQG� VSXULRXV� KHUGLQJ��� DQG� LWV�
GHWHUPLQDQWV���7KH�SUHYLRXV�VWXGLHV�KDYH�DOVR�UHFRJQL]HG�DV\PPHWULHV�RI�KHUGLQJ�ZLWK�
UHVSHFW�WR�WKHVH�GHWHUPLQDQWV��,Q�DGGLWLRQ��WKH�UHVXOWV�UHYHDO�KHUG�EHKDYLRU�DV�WLPH�YDU\LQJ�
SKHQRPHQRQ���DQG�LWV�RFFXUUHQFH�LQ�GLIIHUHQW�HSLVRGHV�RI�D�VWRFN�PDUNHW�VXFK�DV�EXEEOHV�
DQG�FUDVKHV��DQG�GXULQJ�VSHFLILF�HFRQRPLF�HYHQWV�VXFK�DV�ILQDQFLDO�FULVHV�

'HVSLWH�WKH�IDFW�WKDW�KHUGLQJ�LV�H[SHFWHG�WR�EH�VWURQJHU�LQ�IURQWLHU�VWRFN�PDUNHWV��FRPSDUHG�
GHYHORSHG� DQG� HPHUJLQJ� HTXLW\� PDUNHWV�� WKH� HYLGHQFH� VXSSRUWLQJ� WKLV� SUHGLFWLRQ� LV�
FXUUHQWO\�OLPLWHG��7R�WKLV�UHVSHFW��%DOFLODU��'HPLUHU��DQG�+DPPRXGHK������� ILQG�KHUGLQJ�
LQ�VWRFN�PDUNHWV�RI�0LGGOH�(DVW�FRXQWULHV��QDPHO\�6DXGL�$UDELD��'XEDL�DQG�4DWDU��EXW�QRW�
IRU�.XZDLW�DQG�$EX�'KDEL��6LPLODUO\��WKH�VWXG\�FRQGXFWHG�E\�*XQH\�HW�DO�������� UHYHDO�
KHUG�WUDGLQJ�SDWWHUQV�LQ�IURQWLHU�PDUNHWV�RI�%RWVZDQD��*KDQD��.HQ\D��1DPLELD��1LJHULD��
7DQ]DQLD�DQG�=DPELD��,Q�DGGLWLRQ��9R�DQG�3KDQ������� VKRZ�KHUGLQJ�SDWWHUQV�LQ�9LHWQDP�
VWRFN�PDUNHW��+RZHYHU��VWXGLHV�RI�$KVDQ�DQG�6DUNDU������� RQ�%DQJODGHVK�VWRFN�PDUNHW��
DQG�6HZZDQGL� ������ DQG�;LDRIDQJ� DQG�6KDQWKD� ������ RQ�6UL�/DQNDQ� VWRFN�PDUNHW��
DSSO\LQJ�D�PHWKRGRORJ\�VLPLODU�WR�WKRVH�RI�RWKHU�VWXGLHV���ILQG�QR�HYLGHQFH�RI�KHUGLQJ�LQ�
WKH� UHVSHFWLYH� PDUNHWV�� :KHQ� WKH� GHWHUPLQDQWV� RI� KHUGLQJ� LQ� IURQWLHU� PDUNHWV� DUH�
FRQFHUQHG��9R�DQG�3KDQ������� ILQG�VLJQLILFDQW�GLIIHUHQFHV�RI�KHUG�EHKDYLRU�LQ�UHODWLRQ�
WR�XS�PDUNHW�GD\V�YV��GRZQ�PDUNHW�GD\V��DQG�SUH�FULVLV�YV��SRVW�FULVLV�SHULRGV��+RZHYHU��
*XQH\�HW�DO�������� GR�QRW�ILQG�VWURQJ�HYLGHQFH�RQ�WKH�DV\PPHWULF�KHUGLQJ�EHWZHHQ�XS�
DQG�GRZQ�PDUNHW�PRYHPHQWV��7KH�VWXGLHV�FRQGXFWHG�E\�$KVDQ�DQG�6DUNDU������� DQG�
6HZZDQGL������� DOVR�UHYHDO�QR�HYLGHQFH�RI�KHUGLQJ�LQ�ERWK�RI�WKHVH�PDUNHW�PRYHPHQWV��
)XUWKHU��%DOFLODU�HW�DO�������� DQG�*XQH\�HW�DO�������� ILQG�DV\PPHWULHV�ZLWK�UHVSHFW�WR�
KLJK�DQG ORZ�YRODWLOLW\�GD\V�� VXJJHVWLQJ� WKH�PDUNHW�YRODWLOLW\�DV�D�GHWHUPLQDQW�RI�KHUG�
HYROXWLRQ� LQ� IURQWLHU� PDUNHWV�� 7DNHQ� WRJHWKHU�� GXH� WR� WKH� OLPLWDWLRQV� LQ� WKH� FXUUHQW�
OLWHUDWXUH��LQ�WHUPV�RI�LWV�YROXPH�DQG�FRQVLVWHQF\�RI�UHVXOWV��LW�LV�LQFRQFOXVLYH�DV�WR�ZKHWKHU�
WKH� LQKHUHQW� OLPLWDWLRQV� LQ� IURQWLHU� PDUNHWV� LQGXFH� WKH� KHUG� EHKDYLRU�� DQG� PDUNHW�
SHUIRUPDQFH�DQG�YRODWLOLW\�DUH�GHWHUPLQDQWV�RI�VXFK�EHKDYLRU�

�� 'DWD�DQG�PHWKRGRORJ\

7KH�VDPSOH�SHULRG�FRYHUV� IURP��VW $SULO������� WR���WK 6HS�������D� WRWDO�RI������GDLO\
REVHUYDWLRQV��$OO� WKH� FRPPRQ� VWRFNV� OLVWHG� RQ� WKH�&6(�GXULQJ� WKH� VDPSOH� SHULRG� DUH�
FRQVLGHUHG�� H[WUDFWLQJ� WKH� UHTXLUHG� VWRFN� SULFHV� IURP� WKH� 'DWD� /LEUDU\� �&'� 520��
SXEOLVKHG�E\�WKH�&6(��7KLV�VWXG\�HPSOR\V�WKH�FURVV�VHFWLRQDO�DEVROXWH�GHYLDWLRQ��&6$'��
PRGHO RI�&KDQJ�HW�DO����������ZKLFK�LV��DPRQJ�RWKHU��WKH�PRVW�ZLGHO\�DSSOLHG�HPSLULFDO�
VSHFLILFDWLRQ�IRU�GHWHFWLQJ�PDUNHW�ZLGH�KHUGLQJ���7KH�PRGHO��DV�JLYHQ�LQ�HTXDWLRQ������LV�

� )RU�H[DPSOH��VL]H��VPDOO�VWRFN�YV��ODUJH�VWRFNV���LQGXVWU\��PDUNHW�SHUIRUPDQFH��XS�PDUNHW�GD\V�
YV��GRZQ�PDUNHW�GD\V���YRODWLOLW\��PDUNHW�VHQWLPHQWV��DQG�WUDGLQJ�YROXPH��
� 6HH�� IRU� H[DPSOH�� %HNLURV�� -ODVVL�� /XFH\��1DRXL�� DQG�8GGLQ� ��������&OHPHQWV��+XUQ�� DQG�6KL
��������.OHLQ���������=KRX�DQG�$QGHUVRQ��������
�$OO�WKH�VWXGLHV�GLVFXVVHG�KHUH�KDYH�H[DPLQHG�KHUGLQJ�XVLQJ WKH�FURVV�VHFWLRQDO�DEVROXWH�GHYLDWLRQ�
�&6$'��PRGHO�RI�&KDQJ��&KHQJ��DQG�.KRUDQD������� DSSO\LQJ RUGLQDU\� OHDVW�VTXDUH�UHJUHVVLRQ�
�2/6��SURFHGXUH��7KH�VWXG\�RI�;LDRIDQJ�DQG�6KDQWKD������� GRHV�QRW�ILQG�WKH�KHUG�EHKDYLRU�XVLQJ�
WKH�2/6�SURFHGXUH�ZKLOH�UHYHDOLQJ�VRPH�KHUGLQJ�SDWWHUQV�ZLWK�WKH�TXDQWLOH�UHJUHVVLRQ�SURFHGXUH�
� &KULVWLH� DQG� +XDQJ� ������ ZDV� ILUVW� WR� WHVW� PDUNHW�ZLGH� KHUGLQJ� FDOFXODWLQJ� FURVV�VHFWLRQDO�
VWDQGDUG�GHYLDWLRQ� �&66'��RI� VHFXULW\� UHWXUQV��DQG�H[DPLQLQJ� WKH� ODWWHU� LQ� WKH�H[WUHPH� ORZ�DQG�
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EDVHG�RQ�WKH�&$30��DVVXPLQJ�VWRFN�UHWXUQV�DUH�OLQHDU�DQG�LQFUHDVLQJ�IXQFWLRQ�RI�SRUWIROLR�
RI�PDUNHW� UHWXUQV��7KLV� DVVXPSWLRQ� LPSOLHV� D� VLJQLILFDQW� SRVLWLYH� UHODWLRQVKLS�EHWZHHQ�
&6$' RI� UHWXUQV� DQG� DEVROXWH� PDUNHW� UHWXUQ� �D� VLJQLILFDQW� SRVLWLYH� YDOXH� IRU� ଵߛ DQG�
LQVLJQLILFDQWߛ�ଶ���+RZHYHU��LQ�WKH�SUHVHQFH�RI�KHUGLQJ��WKH�VWRFN�UHWXUQV�FOXVWHU�DURXQG�
WKH�PDUNHW�DYHUDJH��GHFUHDVLQJ�WKH�&6$' RI�UHWXUQV��,Q�WKLV�FDVH��WKH�UHODWLRQVKLS�EHWZHHQ�
&6$' RI�UHWXUQV�DQG�PDUNHW�UHWXUQ�LV�H[SHFWHG�WR�EH�QHJDWLYH�DQG�QRQ�OLQHDU��ZKLFK�LV�
FDSWXUHG�WKURXJK�WKH�FRHIILFLHQW�RI�ܴ௠௧

ଶ WHUP�LQ�HTXDWLRQ������$FFRUGLQJO\��ܴ௠௧
ଶ ZRXOG�EH�

VLJQLILFDQWO\�QHJDWLYH�LQ�WKH�SUHVHQFH�RI�PDUNHW�ZLGH�KHUGLQJ�EHKDYLRU�

௧ܦܣܵܥ ൌן ൅ ଵȁܴ௠௧ȁߛ ൅ ଶܴ௠௧ߛ
ଶ ൅ �����»»»»»௧ߝ

ZKHUHܦܣܵܥ��௧ LV�FURVV�VHFWLRQDO�DEVROXWH�GHYLDWLRQ�RI�VWRFN�UHWXUQ�DW�GD\�W��ZKLFK�LV�FDOFXODWHG�DV�
JLYHQ�LQ�HTXDWLRQ������ܴ௠௧ LV�WKH�HTXDOO\�ZHLJKWHG�DYHUDJH�UHWXUQ�RI�DOO�VWRFNV�RQ�GD\�W��DQG�ȁܴ௠௧ȁ

LV�WKH�DEVROXWH�YDOXH�RI�ܴ௠௧��7KH�VWRFN�UHWXUQV��ܴ௜௧��DUH�FDOFXODWHG�DV�ILUVW�ORJDULWKPLF�GLIIHUHQFH�
RI�GDLO\�FORVLQJ�SULFHV��

௧ܦܣܵܥ ൌ ሺͳ ܰΤ ሻσ ȁܴ௜௧ െ ܴ௠௧ȁ
ே
௜ୀଵ ���

,Q� DGGLWLRQ� WR� WKH� WHVW� RI� KHUGLQJ� IRU� WKH� DJJUHJDWH�PDUNHW� �DOVR� FDOOHG� ³XQFRQGLWLRQDO�
KHUGLQJ�EHKDYLRU´��DV�LQ�HTXDWLRQ������WKH�HPSLULFDO�WHVWV�DUH�FDUULHG�RXW�WR�GHWHFW�KHUGLQJ�
DV\PPHWULHV� FRQGLWLRQDO� RQ� WZR� PDUNHW� YDULDEOHV�� QDPHO\� PDUNHW� SHUIRUPDQFH� DQG�
PDUNHW�YRODWLOLW\��)RU�H[DPLQLQJ�WKH�KHUG�EHKDYLRU�FRQGLWLRQDO�RQ�PDUNHW�SHUIRUPDQFH��
WKH�VDPSOH�LV�VHSDUDWHG�LQWR�XS�DQG�GRZQ�PDUNHW�PRYHPHQWV�EDVHG�RQ�WKH�GLUHFWLRQ�RI�
PDUNHW�UHWXUQ��7KH�DV\PPHWULF�KHUGLQJ�ZLWK�UHVSHFW�WR�PDUNHW�SHUIRUPDQFH�DSSHDUV�ZKHQ�
KHUG�EHKDYLRU�GXULQJ�XS�PDUNHW�GD\V��WKDW�LV��GD\V�ZLWK�ܴ௠௧!���LV�VLJQLILFDQWO\�GLIIHUHQW�
IURP� WKDW� LQ� GRZQ�PDUNHW� GD\V� �WKDW� LV�� GD\V� ZLWK�ܴ௠௧����� ZKLFK� LV� H[DPLQHG� XVLQJ�
HTXDWLRQ�����

௧ܦܣܵܥ ൌן ൅ ௧ܦଵߛ
௨௣ȁܴ௠௧ȁ ൅ ௧ܦଶߛ

௨௣
ܴ௠௧
ଶ ൅ ଷሺͳߛ െ ௧ܦ

௨௣
ሻȁܴ௠௧ȁ ൅ ସሺͳߛ െ

௧ܦ
௨௣
ሻܴ௠௧

ଶ ൅ ௧ߝ ���

,Q�HTXDWLRQ����ܦ��௧
௨௣ LV�WKH�GXPP\�YDULDEOH�UHSUHVHQWLQJ�WKH�YDOXH�RI�XQLW\�IRU�XS�PDUNHW�

GD\V�DQG�]HUR�IRU�GRZQ�PDUNHW�GD\V��7KH�ZDOG�WHVW�LV�HPSOR\HG�WR�H[DPLQH�ZKHWKHUߛ�ଶ
LV�VLJQLILFDQWO\�GLIIHUHQW�IURPߛ�ସ��

7KH� HTXDWLRQ� ���� LV� XVHG� WR� WHVW� KHUGLQJ� DV\PPHWU\� FRQGLWLRQDO� RQ� PDUNHW� YRODWLOLW\��
VHSDUDWLQJ�WKH�VDPSOH�LQWR�KLJK�YRODWLOLW\�GD\V�DQG�ORZ�YRODWLOLW\�GD\V��7KH�YRODWLOLW\�LV�
PHDVXUHG� XVLQJ� WKH� VTXDUHG� YDOXH� RI� ܴ௠௧�� DQG� FDWHJRUL]HG� DV� KLJK� �ORZ�� ZKHQ� WKH�
YRODWLOLW\�DW�D�SDUWLFXODU�GD\�LV�KLJKHU��ORZHU��WKDQ�LWV�SUHYLRXV����GD\�PRYLQJ�DYHUDJH����

௧ܦܣܵܥ ൌן ൅ ௧ܦଵߛ
ுூீுȁܴ௠௧ȁ ൅ ௧ܦଶߛ

ுூீுܴ௠௧
ଶ ൅ ଷሺͳߛ െ ௧ܦ

ுூீுሻȁܴ௠௧ȁ ൅ ସሺͳߛ െ

௧ܦ
ுூீுሻܴ௠௧

ଶ ൅ ௧ߝ ���

,Q�HTXDWLRQ����ܦ��௧
ுூீு LV�WKH�GXPP\�YDULDEOH�UHSUHVHQWLQJ�WKH�YDOXH�RI�XQLW\�IRU�KLJK�

YRODWLOLW\�GD\V�DQG�]HUR�IRU�ORZ�YRODWLOLW\�GD\V��7KH�ZDOG�WHVW�LV�XVHG�WR�H[DPLQH�ZKHWKHU�

XSSHU�WDLOV�RI�WKH�UHWXUQ�GLVWULEXWLRQ��7KLV�PHWKRG�VXIIHUV�GUDZEDFNV�VXFK�DV�ELDVHG�&66'�LQ�WKH�
SUHVHQFH�RI�RXWOLHUV��(FRQRPRX��.RVWDNLV��	�3KLOLSSDV���������DQG�LJQRULQJ�WKH�SRVVLELOLW\�RI�QRQ�
OLQHU�UHWXUQ�G\QDPLFV�DVVRFLDWHG�ZLWK�KHUGLQJ��)RFDUGL��&LQFRWWL��	�0DUFKHVL��������/X[���������
6LQFH�&6$'�PRGHO�RYHUFRPHV�WKHVH�GUDZEDFNV��LW�KDV�EHHQ�ZLGHO\�XVHG�LQ�KHUGLQJ�VWXGLHV�
�� 7KLV�SURFHGXUH�LV�FRQVLVWHQW�ZLWK�WKH�VWXGLHV�RI�(FRQRPRX�HW�DO����������*XQH\�HW�DO����������7DQ�
HW�DO���������



$UH�PDUNHW�SHUIRUPDQFH�DQG�YRODWLOLW\�GHWHUPLQLQJ�WKH�HYROXWLRQ�RI�KHUG�PHQWDOLW\�RI�LQYHVWRUV�LQ�D�IURQWLHU�
VWRFN�PDUNHW"�(YLGHQFH�IURP�WKH�&RORPER�6WRFN�([FKDQJH�RI�6UL�/DQND

�

KHUG�EHKDYLRU�GXULQJ�KLJK�YRODWLOLW\�GD\V��WKDW�LV��VLJQLILFDQWO\�QHJDWLYHߛ�ଶ��LV�VLJQLILFDQWO\�
GLIIHUHQW�IURP�WKDW�LQ�ORZ�YRODWLOLW\�GD\V��WKDW�LV��VLJQLILFDQWO\�QHJDWLYHߛ�ସ��

$V�D�UREXVWQHVV�FKHFN��WKH�WRWDO�VDPSOH�SHULRG�LV�VSOLW� LQWR�WZR�HLJKW�\HDU�VXE�SHULRGV��
IRXU�IRXU�\HDU�VXE�SHULRGV��DQG�SUH�ZDU�DQG�SRVW�ZDU�SHULRGV����$OO�WKH�WHVWV��DV�SHUIRUPHG�
XVLQJ�HTXDWLRQV����������DQG�����DERYH��DUH�UHSHDWHG�IRU�WKRVH�VXE�VDPSOH�SHULRGV�WR�WHVW�
WKH�UREXVWQHVV�RI�RXU�UHVXOWV�

�� 5HVXOWV�DQG�GLVFXVVLRQ

7DEOH���VKRZV�VRPH�GHVFULSWLYH�VWDWLVWLFV�RQܦܣܵܥ�௧ DQG�ܴ௠௧ IRU�WKH�WRWDO�VDPSOH�SHULRG�
DQG� VXE�SHULRGV� FRQVLGHUHG� IRU� H[DPLQLQJ� KHUG� EHKDYLRU�� 2YHUDOO�� DOO� PHDQ� YDOXHV� RI�
ܴ௠௧ DUH�SRVLWLYH��LQGLFDWLQJ�SRVLWLYH�PDUNHW�SHUIRUPDQFH�GXULQJ�WKH�VDPSOH�SHULRG�IURP�
�����������7KH�PDJQLWXGH�RI� WKH�YRODWLOLW\�RI� WKH�PDUNHW��DV� UHIOHFWHG�E\� WKH�VWDQGDUG�
GHYLDWLRQ�RI�ܴ௠௧ LV�FRQVLGHUDEO\�ORZHU�GXULQJ�WKH�VHFRQG�KDOI�RI�WKH�VDPSOH�SHULRG�WKDQ�
WKDW�RI�WKH�ILUVW�KDOI��6LPLODUO\��WKH�YRODWLOLW\�RIܦܣܵܥ�௧ LV�ORZHU�LQ�WKH�VHFRQG�KDOI�RI�WKH�
VDPSOH�SHULRG�WKDQ�WKDW�RI�WKH�ILUVW�KDOI�

7DEOH��
'HVFULSWLYH�VWDWLVWLFV

௧ܦܣܵܥ ܴ௠௧

0HDQ 6WDQGDUG�
GHYLDWLRQ

0HDQ 6WDQGDUG�
GHYLDWLRQ

7RWDO 6DPSOH ����� ����� ����� �����

��\HDU�VXE�SHULRGV�

��������� ����� ����� ����� �����

��������� ����� ����� ����� �����

��\HDU�VXE�SHULRGV�

��������� ����� ����� ����� �����

��������� ����� ����� ����� �����

��������� ����� ����� ����� �����

��������� ����� ����� ����� �����

3UH�DQG�SRVW�FLYLO�ZDU�SHULRGV�

3UH�ZDU�SHULRG ����� ����� ����� �����

3RVW�ZDU�SHULRG ����� ����� ����� �����
$OO�VXE�SHULRGV�LQ�SDQHO�%�DQG�&�VWDUW�IURP��VW $SULO�DQG�HQG���VW 0DUFK�RI�WKH�JLYHQ�\HDU��H[FHSW�WKH�
ODVW�VXE�SHULRG�ZKLFK�HQGV���WK 6HSWHPEHU�������7KH�FXW�RII�GDWH�IRU�GLYLGLQJ�WKH�VDPSOH�LQWR�SUH�DQG�
SRVW�ZDU�VXE�SHULRG�LV���WK 0D\�������

7KH�HPSLULFDO�UHVXOWV�UHODWLQJ�WR�XQFRQGLWLRQDO�KHUGLQJ�EHKDYLRU��HVWLPDWLQJ�HTXDWLRQ�����
KHUGLQJ�EHKDYLRU�FRQGLWLRQDO�RQ�PDUNHW�SHUIRUPDQFH��HVWLPDWLQJ�HTXDWLRQ����DQG�PDUNHW�
YRODWLOLW\� �HVWLPDWLQJ� HTXDWLRQ���� DUH� SUHVHQWHG� LQ�7DEOH���� �� DQG��� UHVSHFWLYHO\�� �7KH�
UHVXOWV�IRU�WKH�WRWDO�VDPSOH�SHULRG�DUH�SUHVHQWHG�LQ�3DQHO�$�RI�WKHVH WDEOHV��$V�D�UREXVWQHVV�

�� )RU�GLYLGLQJ�WKH�VDPSOH�LQWR�SUH�DQG�SRVW�ZDU�SHULRGV����WK 0D\�������WKH�GDWH�RQ�ZKLFK�WKH�HQG�
RI�WKH�FLYLO�ZDU�ZDV�RIILFLDOO\�GHFODUHG�LQ�SDUOLDPHQW��LV�XVHG�DV�WKH�FXW�RII�SRLQW�
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FKHFN��SDQHO�%�DQG�&�RI�WKH�WDEOHV�H[KLELW�WKH�UHVXOWV�IRU�WKH�WZR�HLJKW�\HDU�VXE�SHULRGV�
DQG� IRXU� IRXU�\HDU� VXE�SHULRGV� UHVSHFWLYHO\�� 3DQHO� '� UHSUHVHQWV� HVWLPDWHV� RI�
XQFRQGLWLRQDO�DQG�FRQGLWLRQDO�KHUG�EHKDYLRU�IRU�SUH�DQG�SRVW�ZDU SHULRGV�WR�IXUWKHU�FKHFN�
WKH�UREXVWQHVV�RI�WKH�UHVXOWV��7KH�FRHIILFLHQWV�RI�WKH�DEVROXWH�PDUNHW�UHWXUQߛ��ଵLQ�HTXDWLRQ�
����DQGߛ�ଵDQGߛ�ଷ LQ�HTXDWLRQ� ����DQG� ����� DUH� VLJQLILFDQWO\�SRVLWLYH� LQ� WKH� WRWDO� VDPSOH�
SHULRG� DQG� VXE�VDPSOH� SHULRGV�� VXSSRUWLQJ� WKH� K\SRWKHVLV� RQ� WKH� SRVLWLYH� UHODWLRQVKLS�
EHWZHHQ�&6$'�RI�UHWXUQV�DQG�DEVROXWH�PDUNHW�UHWXUQV��

7DEOH��
8QFRQGLWLRQDO�KHUGLQJ�HVWLPDWLRQV

ן ଵߛ ଶߛ $GMXVWHG�5�

3DQHO�$��7RWDO�6DPSOH ����� ����� ������ �����

��������


 ��������


 ��������




3DQHO�%����\HDU�VXE�SHULRGV�
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3DQHO�&����\HDU�VXE�SHULRGV�
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3DQHO�'��3UH�DQG�SRVW�ZDU�SHULRGV�

3UH�ZDU�SHULRG ����� ����� ������ �����

��������


 ��������


 ��������




3RVW�ZDU�SHULRG ����� ����� ������ �����

��������


 ��������


 ��������
7KLV�WDEOH�SUHVHQWV�HVWLPDWHV�IURP�HTXDWLRQ������$OO�VXE�SHULRGV�LQ�SDQHO�%�DQG�&�VWDUW�IURP��VW $SULO�DQG�
HQG���VW 0DUFK�RI�WKH�JLYHQ�\HDU��H[FHSW�WKH�ODVW�VXE�SHULRG�ZKLFK�HQGV���WK 6HSWHPEHU�������7KH�FXW�RII�
GDWH�IRU�GLYLGLQJ�WKH�VDPSOH�LQWR�SUH�DQG�SRVW�ZDU�VXE�SHULRG�LV���WK 0D\��������7KH�QXPEHUV�LQ�SDUHQWKHVHV�
DUH�W�VWDWLVWLFV�EDVHG�RQ�WKH�1HZH\�DQG�:HVW������� WHVW�IRU�KHWHURVNHGDVWLFLW\�DQG�DXWRFRUUHODWLRQ�FRQVLVWHQW�
VWDQGDUG�HUURUV��


��

�DQG�
�GHQRWH�VWDWLVWLFDO�VLJQLILFDQFH�DW�WKH��������DQG�����OHYHOV�UHVSHFWLYHO\�

���� 8QFRQGLWLRQDO�KHUGLQJ�HVWLPDWLRQV

7KH� FRHIILFLHQW� ଶߛ RI� HTXDWLRQ� �� �KHUHDIWHU� FDOOHG� DV� ³KHUGLQJ� FRHIILFLHQW´�� HVWLPDWHV�
XQFRQGLWLRQDO� KHUGLQJ� EHKDYLRU�� $V� VKRZQ� LQ� 7DEOH� ��� WKH� KHUGLQJ� FRHIILFLHQW� LV�
VLJQLILFDQWO\�QHJDWLYH�IRU�WKH�WRWDO�VDPSOH�SHULRG��LQGLFDWLQJ�SUHVHQFH�RI�KHUGLQJ�EHKDYLRU�
DW� WKH� DJJUHJDWH�PDUNHW� OHYHO� 7KLV� VXSSRUWV� WKH�SUHGLFWLRQ� WKDW� LQKHUHQW� OLPLWDWLRQV� LQ�



$UH�PDUNHW�SHUIRUPDQFH�DQG�YRODWLOLW\�GHWHUPLQLQJ�WKH�HYROXWLRQ�RI�KHUG�PHQWDOLW\�RI�LQYHVWRUV�LQ�D�IURQWLHU�
VWRFN�PDUNHW"�(YLGHQFH�IURP�WKH�&RORPER�6WRFN�([FKDQJH�RI�6UL�/DQND

�

IURQWLHU�PDUNHWV�VXFK�DV�ORZ�WUDQVSDUHQF\�RI�LQIRUPDWLRQDO�HQYLURQPHQW��ORZ�QXPEHU�RI�
VWRFNV�DFWLYHO\�WUDGHG�DQG�LOOLTXLGLW\�PRWLYDWH�LQYHVWRUV�WR�KHUG�GLVUHJDUGLQJ�WKHLU�RZQ�
EHOLHIV� DQG� LQIRUPDWLRQ� ZKHQ� WUDGLQJ� ILQDQFLDO� DVVHWV�� +RZHYHU�� WKLV� UHVXOW� LV� QRW�
FRQVLVWHQW�ZLWK� WKDW�RI�6HZZDQGL� ��������ZKLFK� UHYHDOV�QR�HYLGHQFH�RI�KHUGLQJ� LQ� WKH�
&6(����:KHQ�WKH�UHVXOWV�RI�WKH�VXE�SHULRG�DQDO\VLV�JLYHQ�LQ�SDQHO�%�DQG�&�RI�7DEOH���LV�
FRQVLGHUHG��WKH�KHUGLQJ�FRHIILFLHQWV�DUH�VLJQLILFDQWO\�QHJDWLYH�RQO\�LQ�WKH�ILUVW�KDOI�RI�WKH�
VDPSOH�SHULRG��3DQHO�'�DOVR�VKRZV�D�VLJQLILFDQWO\�QHJDWLYH�KHUGLQJ�FRHIILFLHQW�LQ�WKH�SUH�
ZDU�SHULRG�ZKHUHDV�DQ�LQVLJQLILFDQW�RQH�LQ�WKH�SRVW�ZDU�SHULRG��7KH�LQVLJQLILFDQW�KHUGLQJ�
FRHIILFLHQWV�LQ�WKH�VHFRQG�KDOI�RI� WKH�VDPSOH�SHULRG�DUH�FRQVLVWHQW�ZLWK�WKH�ILQGLQJV�RI�
;LDRIDQJ�DQG�6KDQWKD���������ZKLFK�UHYHDO�LQYHVWRUV¶�OHVVHU�WHQGHQF\�WR�KHUG�DQG�UHO\�
PRUH�RQ�IXQGDPHQWDOV�LQ�VWRFN�WUDGLQJ�

���� +HUGLQJ�HVWLPDWLRQV�FRQGLWLRQDO�RQ�PDUNHW�SHUIRUPDQFH

7DEOH���SUHVHQWV�WKH�HPSLULFDO�UHVXOWV�RI�KHUGLQJ�FRQGLWLRQDO�RQ�PDUNHW�SHUIRUPDQFH��7KH�
KHUGLQJ� FRHIILFLHQWV� ଶߛ DQG� ସߛ LQGLFDWH� KHUG� EHKDYLRU� IRU� XS�PDUNHW� GD\V� DQG� GRZQ�
PDUNHW� GD\V� UHVSHFWLYHO\�� 3DQHO� $� VKRZV� VLJQLILFDQWO\� QHJDWLYH� KHUGLQJ� FRHIILFLHQWV�
GXULQJ�ERWK�XS�DQG�GRZQ�PDUNHW�GD\V�IRU�WKH�WRWDO�VDPSOH�SHULRG��7KHVH�HYLGHQFH�UHIOHFW��
FRQWUDU\� WR� 6HZZDQGL� �������� WKH� SUHVHQFH� RI� KHUG� EHKDYLRU� LQ� WKRVH� PDUNHW� VWDWHV��
7KRXJK�WKH�DEVROXWH�YDOXH�RI�WKH�KHUGLQJ�FRHIILFLHQW�RI�GRZQ�PDUNHW�GD\V�LV�JUHDWHU�WKDQ�
WKDW� RI� XS�PDUNHW� GD\V�� WKH� GLIIHUHQW� LV� QRW� VWDWLVWLFDOO\� VLJQLILFDQW� �DV� UHIOHFWHG� E\� DQ�
LQVLJQLILFDQW�) VWDWLVWLF��� 7KXV�� WKH� UHVXOWV� UHODWLQJ� WR� WRWDO� VDPSOH� GR� QRW� VXSSRUW� WKH�
DV\PPHWU\�RI�KHUGLQJ�FRQGLWLRQDO�RQ�PDUNHW�SHUIRUPDQFH��

7KH�ILQGLQJV�VHHP�WR�EH�PL[HG�ZKHQ�WKH�VXE�SHULRG�DQDO\VHV�JLYHQ�LQ�SDQHO�%��&�DQG�'�
DUH�WDNHQ�LQWR�FRQVLGHUDWLRQ��7KH\�VKRZ�KHUG�EHKDYLRU�LQ�ERWK�XS DQG�GRZQ�PDUNHW�GD\V�
GXULQJ� WKH� ILUVW� KDOI� RI� WKH� VDPSOH� SHULRG� RQO\��+RZHYHU�� WKH� DV\PPHWULHV� RI� KHUGLQJ�
EHWZHHQ�XS�DQG�GRZQ�PDUNHW�GD\V��DV�UHIOHFWHG�E\�D�VLJQLILFDQW�) VWDWLVWLFV��UHYHDO�RQO\�
IRU� WKH� ILUVW� HLJKW�\HDU� VXE�SHULRG� ����������� LQ�SDQHO�%�� DQG� WKH� ILUVW� IRXU�\HDU� VXE�
SHULRG������������LQ�SDQHO�&���,Q�WKHVH�WZR�VXE�SHULRGV��WKH�KHUG�EHKDYLRU�DSSHDUV�WR�EH�
VWURQJHU�LQ�GRZQ�PDUNHW�GD\V��FRPSDUHG�WR�XS�PDUNHW�GD\V��:LWK�UHVSHFW�WR�WKH������
�����VXE�SHULRG��WKRXJK�WKH�DEVROXWH�YDOXH�RI�WKH�KHUGLQJ FRHIILFLHQW�RI�XS�PDUNHW�GD\V�
LV�JUHDWHU�WKDQ�WKDW�RI�WKH�GRZQ�PDUNHW�GD\V��WKH�GLIIHUHQFH�LV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��
7KH� VDPH� LV� IXUWKHU� HYLGHQW� IURP� WKH� UHVXOWV� UHODWLQJ� WR� WKH� SUH�ZDU� SHULRG� LQ� ZKLFK�
KHUGLQJ�LV�SUHVHQFH�LQ�ERWK�XS�DQG�GRZQ�PDUNHW�GD\V�ZLWKRXW�D�VLJQLILFDQW�GLIIHUHQFH�RI�
KHUGLQJ�EHWZHHQ�WKHVH�PDUNHW�VWDWHV��$FFRUGLQJO\��ZKHQ�ILUVW�KDOI�RI�WKH�VDPSOH�SHULRG�
������������LV�FRQFHUQHG��WKHUH�LV�QR�FRQFUHWH�HYLGHQFH�WR�VXSSRUW�DV\PPHWULF�KHUGLQJ�
SDWWHUQ�FRQGLWLRQDO�RQ�WKH�PDUNHW�SHUIRUPDQFH��7KHUHIRUH��LW�LV�HYLGHQW�WKDW�LQYHVWRUV�WHQG�
WR�KHUG�LUUHVSHFWLYH�RI�WKH�GLUHFWLRQ�RI�PDUNHW�PRYHPHQW�GXULQJ�����������DQG�PDUNHW�
SHUIRUPDQFH�GRHV�QRW�DSSHDU�DV�D�GHWHUPLQDQW�RI�KHUGLQJ�RQ�WKH�&6(��$V�*XQH\�HW�DO��
������ VXJJHVWV�� GXH� WR� ORZ� QXPEHU� RI� VWRFNV� DFWLYHO\� WUDGHG� LQ� IURQWLHU�PDUNHWV� DQG�

�� 7KH�WZR�SUHYLRXV�VWXGLHV�RQ�WKH�&6(��6HZZDQGL������� DQG�;LDRIDQJ�DQG�6KDQWKD������� FRYHU�
WKH� VDPSOH� SHULRGV� ���������� DQG� ���������� UHVSHFWLYHO\�� &RQVLGHULQJ� WKHVH� GLIIHUHQW VDPSOH�
SHULRGV� LQ� WKHVH SUHYLRXV VWXGLHV�� WKH� IRUPHU� LV� FRPSDUDEOH�ZLWK� WKH� UHVXOWV�RI� WKH� WRWDO� VDPSOH�
SHULRG��ZKLOH�WKH�ODWWHU�LV�FRPSDUDEOH�ZLWK�UHVXOWV�UHODWLQJ�WR�WKH�����������VXE�SHULRG�LQ�SDQHO�%��
����������DQG�����������VXE�SHULRGV�LQ�SDQHO�&��DQG�SRVW�ZDU�SHULRG�JLYHQ�LQ�SDQHO�'�
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DVVRFLDWHG�ORZHU�WUDQVSDUHQF\�LQ�LQIRUPDWLRQDO�HQYLURQPHQW��LQYHVWRUV�PD\�GHFLGH�WR�KHUG�
EDVHG�RQ�WKH�WUDGLQJ�SDWWHUQ�RI�LQGLYLGXDO�VWRFNV�UDWKHU�WKDQ�WKH�PDUNHW�SHUIRUPDQFH�DV�D�
ZKROH��

7DEOH��
+HUGLQJ�HVWLPDWLRQV�FRQGLWLRQDO�RQ�PDUNHW�SHUIRUPDQFH

ן 8S�PDUNHW�GD\V 'RZQ�PDUNHW�GD\V $GMXVWH
G�5�

)
VWDWLVWL

F
ଵߛ ଶߛ ଷߛ ସߛ
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3DQHO�%����\HDU�VXE�SHULRGV�

��������� ����� ����� ������ ����� ������ ����� �����


��������


 ��������


 ��������


 ��������


 ��������




��������� ����� ����� ������ ����� ����� ����� �����



��������


 ��������


 ��������


 �������


 �������

3DQHO�&����\HDU�VXE�SHULRGV�

��������� ����� ����� ������ ����� ������ ����� �����


��������


 ��������


 ��������


 ��������


 ��������




��������� ����� ����� ������ ����� ������ ����� �����

��������


 ��������


 ��������


 �������


 ��������




��������� ����� ����� ������ ����� ����� ����� ������

��������


 ��������


 �������� �������


 �������



��������� ����� ����� ������ ����� ������ ����� �����

��������


 ��������


 �������� �������


 ��������

3DQHO�'��3UH�DQG�SRVW�ZDU�SHULRGV�
3UH�ZDU�
SHULRG ����� ����� ������ ����� ������ ����� �����

��������


 ��������


��������


 ��������


 ��������



3RVW�ZDU�
SHULRG ����� ����� ������ ����� ����� �����

������





��������


 ��������


 ��������
 �������


 �������
7KLV�WDEOH�SUHVHQWV�HVWLPDWHV�IURP�HTXDWLRQ������$OO�VXE�SHULRGV�LQ�SDQHO�%�DQG�&�VWDUW�IURP��VW $SULO�DQG�HQG�
��VW 0DUFK�RI�WKH�JLYHQ�\HDU��H[FHSW�WKH�ODVW�VXE�SHULRG�ZKLFK�HQGV���WK 6HSWHPEHU�������7KH�FXW�RII�GDWH�IRU�
GLYLGLQJ�WKH�VDPSOH�LQWR�SUH�DQG�SRVW�ZDU�VXE�SHULRG�LV���WK 0D\��������7KH�QXPEHUV� LQ�SDUHQWKHVHV�DUH�W�
VWDWLVWLFV� EDVHG� RQ� WKH� 1HZH\� DQG� :HVW� ������ WHVW� IRU� KHWHURVNHGDVWLFLW\� DQG� DXWRFRUUHODWLRQ� FRQVLVWHQW�
VWDQGDUG�HUURUV��7KH�)�VWDWLVWLF�WHVWV�WKH�QXOO�K\SRWKHVLV�WKDW� 
��ସߛ ଶߛ

��

�DQG�
�GHQRWH�VWDWLVWLFDO�VLJQLILFDQFH�
DW�WKH��������DQG�����OHYHOV�UHVSHFWLYHO\��

)XUWKHU��FRQVLVWHQW�ZLWK�;LDRIDQJ�DQG�6KDQWKD���������WKH�KHUGLQJ�DSSHDUV�WR�EH�PRVWO\�
DEVHQFH�GXULQJ�WKH�VHFRQG�KDOI�RI�WKH�VDPSOH�SHULRG��7KRXJK�WKH�KHUGLQJ�FRHIILFLHQWV�DUH�
VLJQLILFDQWO\�QHJDWLYH�LQ�XS�PDUNHW�GD\V�RI�����������VXE�SHULRG�LQ�SDQHO�%�DQG�SRVW�
ZDU�SHULRG�LQ�SDQHO�'��WKH�VDPH�GR�QRW�KROG�WUXH�IRU�WKH�����������DQG�����������VXE�
SHULRGV�JLYHQ�LQ�SDQHO�&��0RUHRYHU��WKHUH�LV�QR�HYLGHQFH�RI�KHUGLQJ�LQ�GRZQ�PDUNHW�GD\V�
WKURXJKRXW�DOO�VXE�SHULRGV�UHODWLQJ�WR�WKH�VHFRQG�KDOI�RI�WKH�VDPSOH�SHULRG�
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VWRFN�PDUNHW"�(YLGHQFH�IURP�WKH�&RORPER�6WRFN�([FKDQJH�RI�6UL�/DQND

�

���� +HUGLQJ�HVWLPDWLRQV�FRQGLWLRQDO�RQ�PDUNHW�YRODWLOLW\

7DEOH� �� SURYLGHV� WKH� UHVXOWV� RQ� WKH� KHUG� EHKDYLRU� FRQGLWLRQDO� RQ� PDUNHW� YRODWLOLW\��
HVWLPDWLQJ� HTXDWLRQ��� LQ�ZKLFK� WKH� KHUGLQJ� FRHIILFLHQWV� ଶߛ DQG� ସߛ GHQRWH� LW� IRU� KLJK�
YRODWLOLW\�GD\V�DQG�ORZ�YRODWLOLW\�GD\V�UHVSHFWLYHO\��

7DEOH��
+HUGLQJ�HVWLPDWLRQV�FRQGLWLRQDO�RQ�PDUNHW�YRODWLOLW\

ן +LJK�YRODWLOLW\�GD\V /RZ�YRODWLOLW\�GD\V $GMXVWHG�
5�

)
VWDWLVWLF

ଵߛ ଶߛ ଷߛ ସߛ
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7KLV�WDEOH�SUHVHQWV�HVWLPDWHV�IURP�HTXDWLRQ������$OO�VXE�SHULRGV�LQ�SDQHO�%�DQG�&�VWDUW�IURP��VW $SULO�DQG�HQG�
��VW 0DUFK�RI�WKH�JLYHQ�\HDU��H[FHSW�WKH�ODVW�VXE�SHULRG�ZKLFK�HQGV���WK 6HSWHPEHU�������7KH�FXW�RII�GDWH�IRU�
GLYLGLQJ�WKH�VDPSOH�LQWR�SUH�DQG�SRVW�ZDU�VXE�SHULRG�LV���WK 0D\��������7KH�QXPEHUV�LQ�SDUHQWKHVHV�DUH�W�
VWDWLVWLFV�EDVHG�RQ� WKH� 1HZH\�DQG�:HVW� ������ WHVW� IRU�KHWHURVNHGDVWLFLW\� DQG� DXWRFRUUHODWLRQ� FRQVLVWHQW�
VWDQGDUG� HUURUV�� 7KH� )� VWDWLVWLF� WHVWV� WKH� QXOO� K\SRWKHVLV� WKDW� ��ସߛ ଶߛ � 


�� 

� DQG� 
� GHQRWH� VWDWLVWLFDO�
VLJQLILFDQFH�DW�WKH��������DQG�����OHYHOV�UHVSHFWLYHO\�

3DQHO�$� H[KLELWV� VLJQLILFDQWO\� QHJDWLYH� KHUGLQJ� FRHIILFLHQWV� GXULQJ� ERWK� KLJK� DQG� ORZ�
YRODWLOLW\�PDUNHW�GD\V�� LQGLFDWLQJ� WKH�H[LVWHQFH�RI�KHUGLQJ�GXULQJ�ERWK�RI� WKHVH�PDUNHW�
VWDWHV�IRU�WKH�WRWDO�VDPSOH�SHULRG��'HVSLWH�KLJKHU�KHUGLQJ�FRHIILFLHQW��LQ�DEVROXWH�WHUPV��LQ�
ORZ�YRODWLOLW\�GD\V��FRPSDUHG�WR�WKDW�UHODWLQJ�WR�KLJK�YRODWLOLW\�GD\V��D�VWURQJHU�KHUGLQJ�LV�



-RXUQDO�RI�0DQDJHPHQW�0DWWHUV�9ROXPH�� 1XPEHU���6HSWHPEHU�����

��

QRW�HYLGHQW�IRU�WKH�IRUPHU�VLQFH�) VWDWLVWLF�VSHFLILHV�DQ�LQVLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�
WKHVH� WZR� FRHIILFLHQWV�� +RZHYHU�� VXE�SHULRG� DQDO\VHV� UHYHDO� FRQVLVWHQWO\� LQYHVWRUV¶�
WHQGHQF\�WR�KHUG�GXULQJ�KLJK�YRODWLOLW\�GD\V�RI�WKH�ILUVW�KDOI�RI�WKH�VDPSOH�SHULRG�RQO\��,W�
VHHPV�WR�EH�DEVHQFH�ZLWK�UHVSHFW�WR�ORZ�YRODWLOLW\�GD\�IRU�DOO�VXE�SHULRGV�JLYHQ�LQ�SDQHO�
%��&�DQG�'�ZLWK� WKH�H[FHSWLRQ�RI�����������VXE�SHULRG� LQ�SDQHO�&� RI�ZKLFK�KHUGLQJ�
FRHIILFLHQW� LV�VLJQLILFDQWO\�QHJDWLYH�DW�����OHYHO��7KHVH�UHVXOWV�DUH�QRW�FRQVLVWHQW�ZLWK�
VLPLODU�SUHYLRXV�VWXGLHV�FRQGXFWHG�E\�%DOFLODU�HW�DO�������� DQG�*XQH\�HW�DO�������� LQ�WKH�
FRQWH[W�RI�IURQWLHU�PDUNHWV��ZKLFK�ILQG�KHUGLQJ�LQ�ERWK�KLJK�DQG�ORZ�YRODWLOLW\�GD\V��DQG�
DV\PPHWU\�EHWZHHQ� WKHP��6LPLODU� WR� WKH�UHVXOWV�GLVFXVVHG� LQ� VHFWLRQ �����DQG������� WKH�
HYLGHQFH�GRHV�QRW� VXJJHVW�SUHVHQFH�RI�KHUG�EHKDYLRU� LQ� WKH� VHFRQG�KDOI�RI� WKH� VDPSOH�
SHULRG�

�� &RQFOXVLRQ

$OWKRXJK�KHUG�EHKDYLRU� LV� H[SHFWHG� WR�EH�PRUH�SURQRXQFHG� LQ� IURQWLHU� VWRFN�PDUNHWV��
FRPSDUHG�WR�GHYHORSHG�DQG�HPHUJLQJ�PDUNHWV��WKH FXUUHQW�HPSLULFDO�HYLGHQFH�UHODWLQJ�WR�
WKH� QDWXUH� RI� VXFK� EHKDYLRU� LQ� IURQWLHU�PDUNHWV� LV� UHODWLYHO\� OLPLWHG�� 7KXV�� DV� HYLGHQW�
PDLQO\�LQ�HPHUJLQJ�VWRFN�PDUNHWV��WKLV�VWXG\�H[DPLQHV�ZKHWKHU�PDUNHW�SHUIRUPDQFH�DQG�
YRODWLOLW\�GHWHUPLQH�LQYHVWRUV¶�WHQGHQF\�WR KHUG�LQ�WKH�IURQWLHU�VWRFN�PDUNHW�RI�6UL�/DQND��
WKH�&6(��$FFRUGLQJ� WR� WKH� ILQGLQJV�RI� WKH� VWXG\�� WKH�KHUGLQJ�DSSHDUV� LQ�XS�DQG�GRZQ�
PDUNHWV�GD\V�DV�ZHOO�DV�LQ�KLJK�YRODWLOLW\�GD\V�UHODWLQJ�WR�WKH�ILUVW�KDOI�RI�WKH�VDPSOH�SHULRG�
������������ RQO\�� 6LQFH� WKH UHVXOWV� GR� QRW� SURYLGHV� VWURQJ� HYLGHQFH� RQ� VLJQLILFDQW�
GLIIHUHQFH�RI�WKH�EHKDYLRU�EHWZHHQ�XS�DQG�GRZQ�PDUNHW�GD\V��ZH�GR�QRW�VXJJHVW�PDUNHW�
SHUIRUPDQFH�DV�D�GHWHUPLQDQW�RI�KHUG�HYROXWLRQ���7KXV��LQYHVWRUV�WHQG�WR�KHUG�LUUHVSHFWLYH�
RI�WKH�GLUHFWLRQ�RI�PDUNHW�PRYHPHQW�GXULQJ�WKH�ILUVW�KDOI�RI�WKH�VDPSOH�SHULRG��VXSSRUWLQJ�
WKH�SUHGLFWLRQ�WKDW� LQKHUHQW�OLPLWDWLRQV�LQ�IURQWLHU�VWRFN�PDUNHWV�HQFRXUDJH�LQYHVWRUV�WR�
KHUG�EDVHG�RQ�WKH�WUDGLQJ�SDWWHUQ�RI�LQGLYLGXDO�VWRFNV�UDWKHU�WKDQ�WKH�PDUNHW�SHUIRUPDQFH��
:LWK�UHVSHFW�WR�WKH�PDUNHW�YRODWLOLW\��KHUG�EHKDYLRU�LV�HYLGHQW�GXULQJ�KLJK�YRODWLOLW\�GD\V�
RQO\�� ZKLFK� FRQILUPV� WKH� IDFW� WKDW� PDUNHW� XQFHUWDLQWLHV� LQGXFH� LQYHVWRUV� WR� KHUG�
GLVUHJDUGLQJ�WKHLU�SULYDWH�LQIRUPDWLRQ�DQG�EHOLHIV��

,QWHUHVWLQJO\�� WKH� KHUGLQJ� GRHV� QRW� PDQLIHVW� FRQVLVWHQWO\� RYHU� WKH� VHFRQG� KDOI� RI� WKH�
VDPSOH�SHULRG��7KLV�PD\�UHVXOW�IURP�WKH�PLVWDNH�OHDUQLQJ�SURFHVV�RI�PDUNHW�SDUWLFLSDQWV��
DV�SUHGLFWHG�E\�WKH�DGDSWLYH�PDUNHW�K\SRWKHVLV��,W�SUHGLFWV�WKDW�WUDGLQJ�H[SHULHQFHV�SURPSW�
LQYHVWRUV� WR� JUDGXDOO\� OHDUQ� WKHLU� LUUDWLRQDO� WUDGLQJ� EHKDYLRUV� VR� WKDW� WKHLU� EHKDYLRUDO�
EHOLHIV��DWWLWXGHV��DQG�DVVXPSWLRQV�DUH�H[SHFWHG�WR�VKLIW�WR�DGDSW�PRUH�UDWLRQDO�EHKDYLRU�LQ�
VWRFN�WUDGLQJ�GHFLVLRQV��7KH�GLVDSSHDUHG�KHUGLQJ�PD\�DOVR�EH�GXH�WR�WKH�ZHDNQHVVHV�RI�
WKH�RUGLQDU\�OHDVW�VTXDUHV�DSSURDFK����ZKLFK�PD\�FDXVH�ELDVHV�LQ�WKH�HVWLPDWLRQV�RI�KHUG�
EHKDYLRU��$FFRUGLQJO\��WKH�IXWXUH�UHVHDUFK�VKRXOG�EH�IRFXVHG�RQ�VWXG\LQJ�ZKDW�GULYHV�IRU�
WKH�DEVHQFH�RI�KHUGLQJ�RQ�WKH�&6(�GXULQJ�WKH�SHULRG������������

�� 6HH� :LOFR[� ������ IRU� GHWDLOV� DERXW� ZHDNQHVVHV� LQ� RUGLQDU\� OHDVW� VTXDUHV� UHJUHVVLRQ� DQG�
DSSURDFKHV�PLQLPL]LQJ�VXFK�ZHDNQHVVHV��



$UH�PDUNHW�SHUIRUPDQFH�DQG�YRODWLOLW\�GHWHUPLQLQJ�WKH�HYROXWLRQ�RI�KHUG�PHQWDOLW\�RI�LQYHVWRUV�LQ�D�IURQWLHU�
VWRFN�PDUNHW"�(YLGHQFH�IURP�WKH�&RORPER�6WRFN�([FKDQJH�RI�6UL�/DQND

��

5HIHUHQFHV

$KVDQ��$��0���	�6DUNDU��$��+����������+HUGLQJ�LQ�'KDND�6WRFN�([FKDQJH��7KH�-RXUQDO�
RI�$SSOLHG�%XVLQHVV�DQG�(FRQRPLFV����������������

%DOFLODU�� 0��� 'HPLUHU�� 5��� 	 +DPPRXGHK�� 6�� �������� ,QYHVWRU� KHUGV� DQG� UHJLPH�
VZLWFKLQJ�� (YLGHQFH� IURP�*XOI� $UDE� VWRFN�PDUNHWV�� -RXUQDO� RI� ,QWHUQDWLRQDO�
)LQDQFLDO�0DUNHWV��,QVWLWXWLRQV�DQG�0RQH\���������������

%DQHUMHH�� $�� 9�� �������� $� VLPSOH� PRGHO� RI� KHUG� EHKDYLRU�� 7KH�4XDUWHUO\� -RXUQDO� RI�
(FRQRPLFV�������������������

%HNLURV��6���-ODVVL��0���/XFH\��%���1DRXL��.���	�8GGLQ��*��6����������+HUGLQJ�EHKDYLRU��
PDUNHW�VHQWLPHQW�DQG�YRODWLOLW\��:LOO�WKH�EXEEOH�UHVXPH"�7KH�1RUWK�$PHULFDQ�
-RXUQDO�RI�(FRQRPLFV�DQG�)LQDQFH���������������

%LNKFKDQGDQL��6���+LUVKOHLIHU��'���	�:HOFK��,����������$�WKHRU\�RI�IDGV��IDVKLRQ��FXVWRP��
DQG� FXOWXUDO� FKDQJH� DV� LQIRUPDWLRQDO� FDVFDGHV�� -RXUQDO�RI� SROLWLFDO�(FRQRP\��
������������������

%LNKFKDQGDQL��6���	�6KDUPD��6����������+HUG�EHKDYLRU�LQ�ILQDQFLDO�PDUNHWV�� ,0) 6WDII�
SDSHUV���������������

&KDQJ��(��&���&KHQJ��-��:���	�.KRUDQD��$����������$Q�H[DPLQDWLRQ�RI�KHUG�EHKDYLRU�LQ�
HTXLW\�PDUNHWV��$Q� LQWHUQDWLRQDO� SHUVSHFWLYH�� -RXUQDO�RI�%DQNLQJ�	�)LQDQFH��
�������������������

�KULVWLH��:��*���	�+XDQJ��5��'����������)ROORZLQJ�WKH�SLHG�SLSHU��'R�LQGLYLGXDO�UHWXUQV�
KHUG�DURXQG�WKH�PDUNHW"� )LQDQFLDO�$QDO\VWV�-RXUQDO� �������������

&OHPHQWV��$���+XUQ��6���	�6KL��6����������$Q�HPSLULFDO�LQYHVWLJDWLRQ�RI�KHUGLQJ�LQ�WKH�86�
VWRFN�PDUNHW��(FRQRPLF�0RGHOOLQJ���������������

'DQJ�� +�� 9��� 	� /LQ��0�� �������� +HUG� PHQWDOLW\� LQ� WKH� VWRFN� PDUNHW�� 2Q� WKH� UROH� RI�
LGLRV\QFUDWLF�SDUWLFLSDQWV�ZLWK�KHWHURJHQHRXV�LQIRUPDWLRQ��,QWHUQDWLRQDO�5HYLHZ�
RI�)LQDQFLDO�$QDO\VLV���������������

(FRQRPRX��)���.RVWDNLV��$���	�3KLOLSSDV��1�� ��������&URVV�FRXQWU\� HIIHFWV� LQ�KHUGLQJ�
EHKDYLRXU��(YLGHQFH�IURP�IRXU�VRXWK�(XURSHDQ�PDUNHWV��-RXUQDO�RI�,QWHUQDWLRQDO�
)LQDQFLDO�0DUNHWV��,QVWLWXWLRQV�DQG�0RQH\������������������

)RFDUGL��6���&LQFRWWL��6���	�0DUFKHVL��0����������6HOI�RUJDQL]DWLRQ�DQG�PDUNHW�FUDVKHV��
-RXUQDO�RI (FRQRPLF�%HKDYLRU�	�2UJDQL]DWLRQ������������������

*DODULRWLV��(��&���5RQJ��:���	�6S\URX��6��,����������+HUGLQJ�RQ�IXQGDPHQWDO�LQIRUPDWLRQ��
$�FRPSDUDWLYH�VWXG\��-RXUQDO�RI�%DQNLQJ�DQG�)LQDQFH���������������

*DYULLOLGLV�� .��� .DOOLQWHUDNLV�� 9��� 	� )HUUHLUD�� 0�� 3�� /�� �������� ,QVWLWXWLRQDO� LQGXVWU\�
KHUGLQJ�� ,QWHQWLRQDO� RU� VSXULRXV"� -RXUQDO�RI� ,QWHUQDWLRQDO�)LQDQFLDO�0DUNHWV��
,QVWLWXWLRQV�DQG�0RQH\���������������
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��

*XQH\��<���.DOOLQWHUDNLV��9���	�.RPED��*����������+HUGLQJ�LQ�IURQWLHU�PDUNHWV��(YLGHQFH�
IURP� $IULFDQ VWRFN� H[FKDQJHV�� -RXUQDO� RI� ,QWHUQDWLRQDO� )LQDQFLDO� 0DUNHWV��
,QVWLWXWLRQV�DQG�0RQH\���������������

+ROPHV��3���.DOOLQWHUDNLV��9���	�)HUUHLUD��0����������+HUGLQJ�LQ�D�FRQFHQWUDWHG�PDUNHW��D�
TXHVWLRQ�RI�LQWHQW��(XURSHDQ�)LQDQFLDO�0DQDJHPHQW������������������

.OHLQ�� $�� &�� �������� 7LPH�YDULDWLRQV� LQ� KHUGLQJ� EHKDYLRU�� (YLGHQFH� IURP� D� 0DUNRY�
VZLWFKLQJ�685�PRGHO��-RXUQDO�RI�,QWHUQDWLRQDO�)LQDQFLDO�0DUNHWV��,QVWLWXWLRQV�
DQG�0RQH\���������������

.XPDU�� 6���	�*R\DO��1�� �������� %HKDYLRXUDO� ELDVHV� LQ� LQYHVWPHQW� GHFLVLRQ�PDNLQJ±D�
V\VWHPDWLF�OLWHUDWXUH�UHYLHZ��4XDOLWDWLYH�5HVHDUFK�LQ�ILQDQFLDO�PDUNHWV�����������
�����

/X[��7����������+HUG�EHKDYLRXU��EXEEOHV�DQG�FUDVKHV��7KH�HFRQRPLF�MRXUQDO�����������
�����

1HZH\��:��.���	�:HVW��.��'����������$�VLPSOH��SRVLWLYH�VHPL�GHILQLWH��KHWHURVNHGDVWLFLW\�
DQG�DXWRFRUUHODWLRQ�FRQVLVWHQW�FRYDULDQFH�PDWUL[��(FRQRPHWULFD���������������

6HZZDQGL��:��*��7����������+HUGLQJ�LQ�&RORPER�6WRFN�([FKDQJH��(35$�,QWHUQDWLRQDO�
-RXUQDO�RI�0XOWLGLVFLSOLQDU\�5HVHDUFK�����������������

6S\URX�� 6�� ��������+HUGLQJ� LQ� ILQDQFLDO�PDUNHWV�� D� UHYLHZ�RI� WKH� OLWHUDWXUH��5HYLHZ� RI�
%HKDYLRUDO�)LQDQFH�����������������

7DQ��/���&KLDQJ��7��&���0DVRQ��-��5���	�1HOOLQJ��(����������+HUGLQJ�EHKDYLRU�LQ�&KLQHVH�
VWRFN� PDUNHWV�� $Q� H[DPLQDWLRQ� RI� $� DQG� %� VKDUHV�� 3DFLILF�%DVLQ� )LQDQFH�
-RXUQDO����������������

9R�� ;�� 9��� 	� 3KDQ�� '�� %�� $�� �������� +HUG� %HKDYLRU� LQ� (PHUJLQJ� (TXLW\� 0DUNHWV��
(YLGHQFH�IURP�9LHWQDP��$VLDQ�-RXUQDO�RI�/DZ�DQG�(FRQRPLFV�����������������

:LOFR[�� 5�� 5�� �������� )XQGDPHQWDOV� RI� PRGHUQ� VWDWLVWLFDO� PHWKRGV�� 6XEVWDQWLDOO\�
LPSURYLQJ�SRZHU�DQG�DFFXUDF\��6SULQJHU�6FLHQFH�	�%XVLQHVV�0HGLD�

;LDRIDQJ��&���	�6KDQWKD��.��9��$����������(PSLULFDO�6WXG\�RQ�+HUGLQJ�%HKDYLRU�LQ�6UL�
/DQNDQ� 6WRFN� 0DUNHW�� (YLGHQFH� IURP� 4XDQWLOH� 5HJUHVVLRQ� $SSURDFK�� 3DSHU�
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