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7KH� OXPLQHVFHQW� SURSHUWLHV� RI�(X��� LRQV
LQ�DONDOLQH�HDUWK�ERURSKRVSKDWHV�RI�WKH�JHQ�
HUDO� IRUPXOD�0%32�� �0� �&D��6U��%D�� KDYHEHHQ� VWXGLHG� E\� VHYHUDO� DXWKRUV� >�Ü�@�� ,W
KDV� EHHQ� VKRZQ� WKDW� WKH� (X���GRSHG� ERUR�
SKRVSKDWHV� DUH� HIILFLHQW� SKRWROXPLQHVFHQW
PDWHULDOV�� ,Q� UHFHQW� \HDUV�� PDWHULDOV� RI
0%32��(X��� �0� �&D�� 6U�� FRPSRVLWLRQ
JDLQHG�D� VSHFLDO�DWWHQWLRQ�EHFDXVH� RI�SRVVL�
EOH� DSSOLFDWLRQV� DV� VWRUDJH� FU\VWDO� OXPLQR�
SKRUV�IRU�;�UD\�LPDJLQJ�>����@�DQG�WKHUPDO
QHXWURQ� GHWHFWLRQ� >�@�� ,W� VKRXOG� EH� QRWHG
WKDW� WKH� QHXWURQ� VHQVLWLYLW\� �6Q�� RI
6U%32��(X���SRZGHU�OXPLQRSKRUV�ZDV�IRXQGWR� EH� WZR� RUGHUV� RI� PDJQLWXGH� ORZHU� WKDQ
WKDW� RI� WKH� FRPPHUFLDO� %D)%U�(X��±*G�2�PDWHULDO� >�@�� 1HYHUWKHOHVV�� 6U%32��(X��VROLG�VROXWLRQV�KDYH�EHHQ�SUHVHQWHG�DV�SRVVL�
EOH� FDQGLGDWHV� IRU� D� QHZ� QXFOHDU� LPDJLQJ

SODWH��VLQFH�WKH�ORZ�6J�6Q�UDWLR��a����Ü���RIWKHVH�OXPLQRSKRUV�LV�IDYRUDEOH�IRU�UHGXFLQJ
WKH� JDPPD�UD\� LQIOXHQFH� RQ� WKH� VLJQDO� LQ
WKH�FDVH�ZKHQ�ERWK�QHXWURQV�DQG�J�UDGLDWLRQ
WDNH� SODFH�� 7KLV� IDFW� LQVSLUHG� XV� WR� VWXG\
DONDOLQH� HDUWK� ERURSKRVSKDWHV� GRSHG� ZLWK
RWKHU�UDUH�HDUWK�LRQV�

,Q�WKLV�SDSHU��ZH�UHSRUW�WKH�OXPLQHVFHQFH
RI�&H���LRQV�LQ�DONDOLQH�HDUWK��6U��%D��ERUR�
SKRVSKDWHV�� 7KH�&H��� LRQ� VKRZV� DOORZHG
�I�l��G�WUDQVLWLRQV�LQ�DEVRUSWLRQ�DQG�HPLV�
VLRQ��7KH� HPLVVLRQ�EDQG�KDV�XVXDOO\�D�GRX�
EOHW�VWUXFWXUH�ZKLFK�LV�GXH�WR�WKH�VSLQ�RUELW
VSLWWLQJ� RI� WKH� �I�� JURXQG� VWDWH� LQWR� WZR
FRPSRQHQWV� �)���� DQG� �)���� ZLWK� D� VHSDUD�WLRQ� RI� DERXW� ����� FPÜ��� 6LQFH� WKH� GHFD\
WLPH�RI�&H���HPLVVLRQ�LQ�D�FU\VWDO�LV�VKRUWHU
WKDQ� WKDW� RI� (X��� HPLVVLRQ� �W\SLFDOO\� ��Ü
��� QV� YV�� a���� PV��� D� VFUHHQ� FRQWDLQLQJ
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&H���GRSHG� OXPLQRSKRU� FDQ� EH� UHDG� IDVWHU�
HQDEOLQJ� KLJK�VSHHG� LPDJLQJ�� 7KH� OXPLQHV�
FHQFH� SURSHUWLHV� RI� &H��� LQ� &D%32�� KDYHEHHQ� UHSRUWHG� UHFHQWO\� >�@�� ,W� ZDV� IRXQG
WKDW�WKH�&H���LRQ�LQ�&D%32��VKRZV�DQ�HIIL�FLHQW��G�o��I�OXPLQHVFHQFH�ZLWK�PD[LPD�DW
���� DQG� ���� QP�� 7KH� GHFD\� WLPH� RI� WKLV
HPLVVLRQ� LV� VKRUW� ������ QV��� 7KLV� SDSHU� LV
IRFXVHG� RQ� WKH� HIIHFW� RI� DONDOLQH� HDUWK� LRQ
RQ�WKH�HOHFWURQLF�VWUXFWXUH�DQG�WKH�OXPLQHV�
FHQFH� SURSHUWLHV� RI� 0%32�� �0� �6U�� %D�GRSHG�ZLWK�&H���LRQV�

,W� LV� ZLGHO\� DFFHSWHG� >�Ü����@� WKDW� WKH
FU\VWDO� VWUXFWXUH� RI�0%32�� GRHV�QRW� GLIIHUVLJQLILFDQWO\� IURP� WKDW� RI�PLQHUDO� VWLOOZHO�
OLWH� &H%2�6L2��� GHVFULEHG� LQ� GHWDLO� LQ� >�@�7KH� DVVXPSWLRQ� RI� FU\VWDO� VLPLODULW\� ZLWK
VWLOOZHOOLWH� LV� FRQVLVWHQW�ZLWK�;�UD\�SRZGHU
GLIIUDFWLRQ�SDWWHUQV�RI�0%32���0� ��&D��6U�%D�� >����@�� ,Q� WKH� FU\VWDO� VWUXFWXUH� RI
&H%2�6L2���� HDFK� %2�� JURXS� LV� FRQQHFWHGZLWK�WZR�6L2��JURXSV�DQG�KDV�WZR�FRPPRQHGJHV� ZLWK� FHULXP� SRO\KHGURQV� >�@�� 7KH
&H��� LRQV� DUH� VXUURXQGHG� E\� QLQH� R[\JHQ
LRQV�� ,W� LV� LPSRUWDQW� WR� QRWH� WKDW� LQ� WKH
VWLOOZHOOLWH� VWUXFWXUH�� WKH� DQLRQV� RI� GLIIHU�
HQW� QDWXUH� �6L2�� DQG� %2��� DUH� FRQQHFWHGZLWK�HDFK�RWKHU��7KLV�LV�WKH�PRVW�SURPLQHQW
VWUXFWXUDO� IHDWXUH� RI� VWLOOZHOOLWH� �DQG� DOND�
OLQH� HDUWK� ERURSKRVSKDWHV�0%32��� WRR��� EH�FDXVH� LQ� FRPSRXQGV� ZLWK�PL[HG� R[LGH� DQL�
RQV��WKH�DQLRQ�JURXSV�RI�YDULRXV�QDWXUH�DUH
XVXDOO\�LVRODWHG�>�@�

7KH� 0�±[±\&H[1D\%32�� �[� \� ������
VROLG� VROXWLRQV� ZHUH� SUHSDUHG� XVLQJ� VROLG
VWDWH� UHDFWLRQV�� 7KH� VWDUWLQJ� PL[WXUHV� RI
0&2���%32���&H�12�����+�2��DQG�1D�+32�ZHUH� FDOFLQHG� DW� D� WHPSHUDWXUH� RI� DERXW
����&� IRU� �� K�� ����&� IRU� �� K�� DQG� WKHQ� DW
����&� IRU� �� K� LQ� DLU�� 7KH� VDPSOHV� ZHUH
FRROHG��PRUWDUHG�WR�LQVXUH�KRPRJHQHLW\�DQG
FDOFLQHG�DJDLQ�DW�����&�IRU���K� LQ�D�UHGXF�
LQJ�DWPRVSKHUH� �&2���7KH�VWDUWLQJ�SRZGHUV
ZHUH� FR�GRSHG� ZLWK� DONDOL� LRQV� �1D���� EH�
FDXVH�1D��RQ�DQ�DONDOLQH�HDUWK�VLWH�DFWV�DV�D
FKDUJH� FRPSHQVDWLQJ� GHIHFW� IRU� &H���� $OO
VDPSOHV�ZHUH�H[DPLQHG�E\�;�UD\�GLIIUDFWLRQ
�;5'�� XVLQJ�&X�.D� UDGLDWLRQ��1R� LPSXULW\SKDVHV�ZHUH� GHWHFWHG� LQ� WKH�;5'�SDWWHUQV�
7KH� HPLVVLRQ� DQG� H[FLWDWLRQ� VSHFWUD� ZHUH
UHFRUGHG� DW� URRP� WHPSHUDWXUH� XVLQJ� D
/202� 6'/� �� VSHFWURIOXRULPHWHU� HTXLSSHG
ZLWK� D� [HQRQ� ODPS�� 7KH� VSHFWUD� ZHUH� FRU�
UHFWHG� IRU� WKH� SKRWRPXOWLSOLHU� VHQVLWLYLW\
DQG� WKH� PRQRFKURPDWRU� HIILFLHQF\� XVLQJ� D
FDOLEUDWHG� OLJKW� VRXUFH�� )RU� WKH� GHFD\� WLPH
PHDVXUHPHQWV�� D� SXOVHG� <$*�1G��� ODVHU
�OH[F� ����� QP�� ZDV� HPSOR\HG�� 7KH� PHDV�

XUHPHQWV� RI� H[FLWDWLRQ� VSHFWUD� DW� ZDYH�
OHQJWKV�VKRUWHU�WKDQ�����QP�DQG�WKH�GHFD\
WLPH�PHDVXUHPHQWV�ZHUH� SHUIRUPHG� DW� ��.
DQG� URRP� WHPSHUDWXUH� XVLQJ� V\QFKURWURQ
UDGLDWLRQ�DQG�WKH�HTXLSPHQW�RI�WKH�683(5�
/80,� H[SHULPHQWDO� VWDWLRQ� >��@� RI� +$6<�
/$%� �+DPEXUJ��*HUPDQ\���7KH�YDFXXP�XO�
WUDYLROHW��989��H[FLWDWLRQ�VSHFWUD�ZHUH�FRU�
UHFWHG� IRU� WKH� ZDYHOHQJWK� GHSHQGHQW
H[FLWDWLRQ� LQWHQVLW\�ZLWK� WKH�XVH�RI�VRGLXP
VDOLF\ODWH�DV�D�VWDQGDUG��7KH�XOWLPDWH�VSHF�
WUDO� UHVROXWLRQ� ZDV� DERXW� �� QP�� ;�UD\� LQ�
GXFHG�HPLVVLRQ�VSHFWUD�ZHUH�UHFRUGHG�XVLQJ
DQ�;�UD\� WXEH�ZLWK�D�&X�DQRGH�RSHUDWHG�DW
���N9�DQG����P$��)RU�WKHUPDOO\�VWLPXODWHG
OXPLQHVFHQFH� PHDVXUHPHQWV� �76/��� D
��6U���<� E�VRXUFH� LQVWDOOHG� LQ� D
5LV�7/�26/�'$� ��� $�%� UHDGHU� ZDV� DS�
SOLHG��7KH�GRVH�UDWH�ZDV�����P*\�V�LQ�DLU�

7KH� HPLVVLRQ� VSHFWUD� RI� &H��� LRQV� LQ
%D%32�� DQG� 6U%32�� H[KLELW� QHDUO\� WKHVDPH�FKDUDFWHULVWLFV��7KH�VSHFWUD�FRQVLVW�RI
WZR� RYHUODSSLQJ� EDQGV� ZLWK� PD[LPD� DW
DERXW�����DQG�����QP�ZKLFK�DUH�DVFULEHG�WR
WUDQVLWLRQV�IURP�WKH�ORZHVW�&H����G�H[FLWHG
VWDWH�WR�WKH��I�JURXQG�VWDWH�OHYHOV��)����DQG�)�����7KH�HQHUJ\�JDS�EHWZHHQ� WKH�PD[LPDFRLQFLGHV� ZLWK� WKH� VSLQ�RUELW� VSOLWWLQJ� RI
&H���JURXQG�VWDWH��ZKLFK�DPRXQWV�WR�DERXW
�����FPÜ��� )LJ���� VKRZV� WKH� WLPH�UHVROYHG
989� H[FLWDWLRQ� VSHFWUD� IRU� 6U�±[±\&H[1D\�%32�� �[� �\� �������DW���.��7KH�VKRUW�WLPHH[FLWDWLRQ�VSHFWUXP�FRQVLVWV�RI�WKH�EDQGV�DW
�������������������DQG�����QP��,W�LV�REYL�
RXV�WKDW�WKHVH�EDQGV�DUH�GXH�WR�GLUHFW�H[FL�
WDWLRQ� RI� WKH� &H��� LRQV� YLD� WUDQVLWLRQV� WR
WKH� FRPSRQHQWV� RI� WKH� &H��� �G� FRQILJXUD�
WLRQ�� $OVR�� WKHUH� LV� D� VWURQJ� EDQG� ZLWK� D
PD[LPXP� DW� DERXW� ����� H9� ����� QP��� 7KH
WLPH�LQWHJUDWHG�H[FLWDWLRQ�VSHFWUXP�KDV�WKH
VDPH� VWUXFWXUH�� ,Q� DGGLWLRQ� WR� WKH� �IÜ�G
H[FLWDWLRQ� EDQGV�� WKHUH� LV� D� VKDUS� LQFUHDVH
RI� WKH� HPLVVLRQ� LQWHQVLW\� EHWZHHQ� ���� DQG
����H9��7KH� ORFDO�PD[LPXP�DW������H9�FDQ
EH�DVVLJQHG�WR�D�EDQG�JDS�WUDQVLWLRQ�ZLWK�D
VXEVHTXHQW� HQHUJ\� WUDQVIHU� WR� WKH� &H��
LRQV��3UREDEO\��D�YDOOH\�DW�DERXW������H9�LV
FDXVHG� E\� D� VPDOO� SHQHWUDWLRQ� GHSWK�RI� WKH
H[FLWDWLRQ�UDGLDWLRQ�LQ�WKLV�UHJLRQ�UHVXOWLQJ
LQ� WKH� OXPLQHVFHQFH� TXHQFKLQJ��%H\RQG� WKH
YDOOH\�� WKH� HPLVVLRQ� LQWHQVLW\� LQFUHDVHV
VWHDGLO\� ZLWK� LQFUHDVLQJ� H[FLWDWLRQ� HQHUJ\�
,W�LV�LPSRUWDQW�WR�QRWH�WKDW�LQ�WKH��Ü���H9
UHJLRQ�� WKH� H[FLWDWLRQ� VSHFWUXP� LV� YHU\
VLPLODU� WR� WKRVH� IRU� &D%32�� GRSHG� ZLWKHLWKHU�&H���>�@�RU�(X���>�@�

7KH�HPLVVLRQ�GHFD\�FXUYHV�RI�6U�±[±\&H[1D\%32��[� �\� �������DW���.�IRU�WKUHH�GLIIHUHQW�H[�
FLWDWLRQ� ZDYHOHQJWKV� DUH� SUHVHQWHG� LQ� )LJ����
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8SRQ�H[FLWDWLRQ�DW�OH[F� �����QP��WKH�GHFD\LV� QHDUO\� H[SRQHQWLDO� DQG� LWV� LQLWLDO� VWDJH
FDQ�EH�FKDUDFWHUL]HG�E\�WKH�WLPH�FRQVWDQW��W�
RI�����r��QV��8SRQ�H[FLWDWLRQ�DW�OH[F� �����QP������H9���WKH�GHFD\��)LJ�����FXUYH�E��VKRZV
SUDFWLFDOO\� WKH� VDPH� EHKDYLRU�� 7KLV� LQGL�
FDWHV�WKDW�WKH�HQHUJ\�WUDQVIHU�IURP�WKH�H[�
FLWRQV� WR� &H��� LRQV� LV� IDVW� DQG� HIILFLHQW�
8QGHU� H[FLWDWLRQ� LQ� WKH� �Ü��� H9� UHJLRQ�� D
VORZ� FRPSRQHQW� ZLWK� D� W��|���Ü�� V� DSSHDUV
LQ�WKH�GHFD\��7KLV�LQGLFDWHV�WKDW�WKH�H[FLWD�
WLRQ�RI� FHULXP� LRQV� LV� FDXVHG�E\� VHTXHQWLDO
KROH� DQG� HOHFWURQ� FDSWXUHV�� 6LQFH� WKH� V\Q�
FKURWURQ�RSHUDWHG�LQ�PXOWL�EXQFK�PRGH�ZLWK
EXQFKHV�VHSDUDWHG�E\�����QV��WKH�GHFD\�FXUYH
IRU�OH[F� �������QP�����H9��UHIOHFWV�WKH�DFFX�PXODWLYH� DFWLRQ� RI� VHYHUDO� H[FLWLQJ� SXOVHV�
1RWH� WKDW� XSRQ� KHDWLQJ� WKH� VDPSOH� WR� URRP
WHPSHUDWXUH��D�FRQWULEXWLRQ�RI�VORZ�FRPSRQHQW
WR�WKH�WRWDO�VLJQDO�VLJQLILFDQWO\�GHFUHDVHV�

$V� PHQWLRQHG� DERYH�� WKH� HPLVVLRQ� VSHF�
WUXP� RI� &H��� LQ� %D%32�� FRQVLVWV� RI� WZREDQGV� ZLWK� PD[LPD� DW� DERXW� ���� DQG
���� QP�� 7KH� GHFD\� WLPH� RI� WKLV� HPLVVLRQ
XSRQ�89�H[FLWDWLRQ�ZDV�IRXQG�WR�EH�a���QV�
7KH� WLPH�UHVROYHG� 989� H[FLWDWLRQ� VSHFWUD
IRU� %D�±[±\&H[1D\%32�� �[� �\� ������� DW��.�DUH� VKRZQ� LQ�)LJ����� ,W� LV� HYLGHQW� WKDW
WKH� H[FLWDWLRQ�EDQGV� DW�������������������
DQG�����QP�DUH�GXH� WR�GLUHFW� H[FLWDWLRQ�RI
&H���LRQV�YLD�WUDQVLWLRQV�WR�WKH�FU\VWDO�ILHOG
FRPSRQHQWV� RI� WKH� &H��� �G� FRQILJXUDWLRQ�
$OVR�� WKHUH� LV� DQ� H[FLWDWLRQ� EDQG� ZLWK� DQ
HGJH� DW� ����� H9� ����� QP�� DQG� D�PD[LPXP
DW� ����� H9� ����� QP��� ZKLFK� FDQ� EH� DWWULE�

XWHG� WR� WKH� KRVW� ODWWLFH� DEVRUSWLRQ�� ,Q� WKH
���Ü���� H9� UHJLRQ�� WKH� HPLVVLRQ� LQWHQVLW\
GURSV� UDSLGO\�� %HWZHHQ� ���� DQG� ��� H9�� WKH
HPLVVLRQ� LQWHQVLW\� LQFUHDVHV� VWHDGLO\� ZLWK
LQFUHDVLQJ�H[FLWDWLRQ�HQHUJ\�

$IWHU� H[SRVXUH� RI� WKH�0%32��&H��� VROLGVROXWLRQV� WR� E� UDGLDWLRQ�� D� 76/� VLJQDO� LV
REVHUYHG�� ,Q� )LJ����� 76/� JORZ� FXUYHV� RI
WKH� 6U�±[±\&H[1D\%32�� �[� �\� ������� DQG6U���±[�&H�[%�2�%U� �[� ������� VDPSOHV� DIWHUE� LUUDGLDWLRQ� IRU���� V� DW� URRP� WHPSHUDWXUH
DUH� FRPSDUHG��1RWH� WKDW� WKH�76/� VSHFWUXP
RI� 6U�±[±\&H[1D\%32�� �[� �\� ������� DS�
SHDUV�WR�EH�VLPLODU�WR�WKH�;�UD\��RU�SKRWRLQ�
GXFHG� HPLVVLRQ� VSHFWUD�� LQGLFDWLQJ� WKDW� WKH
76/� RULJLQDWHV� IURP� &H���UHODWHG� FHQWHUV�
7KH� 76/� JORZ� FXUYH� RI� 6U�±[±\&H[1D\%32��[� �\� �������FRQVLVWV�RI�D�VWURQJHU�SHDN�DW
DERXW�����.�DQG�D�ZHDNHU�RQH�ZLWK�D�PD[L�
PXP� DW� DERXW� ���� .�� $V� LW� LV� VHHQ� IURP
)LJ�����WKH�76/�RXWSXW�IURP�6U%32��&H���LVPRUH�WKDQ�RQH�RUGHU�RI�PDJQLWXGH�ORZHU�DV
FRPSDUHG� WR� WKH� 6U�%�2�%U�&H��� OXPLQR�SKRU�� ZKLOH� ERWK� VWURQWLXP� ERURSKRVSKDWH
DQG� VWURQWLXP� KDORERUDWH� GRSHG� ZLWK� &H��
H[KLELW� D� YHU\� LQWHQVH�;�UD\� LQGXFHG� HPLV�
VLRQ� RI� FRPSDUDEOH� PDJQLWXGHV�� 7KH� RE�
VHUYHG� GLIIHUHQFH� LQ� WKH� 76/� RXWSXW� RI
6U%32��&H���DQG�6U�%�2�%U�&H���FDQ�EH�H[�SODLQHG� E\� WKH� GLIIHUHQW� RULJLQ� RI� GHIHFWV
UHVSRQVLEOH� IRU� WKH� 76/�� 7KH� 76/� JORZ
FXUYH� RI� 6U�%�2�%U�&H��� FRQVLVWV� RI� WZRSHDNV� DW� DERXW� ���� DQG� ���� .� �)LJ������ ,W
KDV� EHHQ� VKRZQ� UHFHQWO\� WKDW� WKH� VWURQJHU
SHDN�DW�����.� FDQ�EH�DWWULEXWHG� WR� WKH�GH�
IHFWV� UHODWHG� WR� WKH� EURPLQH� LRQ� RU� LWV� YD�
FDQF\� >������@�� ,W� LV� REYLRXV� WKDW� VXFK� GH�
IHFWV� DUH� DEVHQW� LQ� 6U%32��&H���� $W� WKLV

)LJ����� 7LPH�UHVROYHG� H[FLWDWLRQ� VSHFWUD� RI
6U�±[±\&H[1D\%32�� �[� �\� �������PRQLWRULQJ
WKH��G�o��I�HPLVVLRQ�RI�&H����OHP� �����QP�DW� �� .�� 7KH� VSHFWUD� ZHUH� UHFRUGHG� IRU� WZR
GLIIHUHQW� WLPH� LQWHUYDOV� DIWHU� SLFRVHFRQG
SXOVH� H[FLWDWLRQ��EHWZHHQ�����DQG�����QV� �D��
EHWZHHQ�����DQG�����QV��E��

)LJ����� ���� QP� HPLVVLRQ� GHFD\� FXUYHV� IRU
6U�±[±\&H[1D\%32�� �[� �\� ������� UHFRUGHG
XSRQ� H[FLWDWLRQ� DW� ���� QP� �D��� ���� QP� �E��
DQG� ����� QP� �F��� 0HDVXUHPHQWV� ZHUH� SHU�
IRUPHG�DW���.�

9�3�'RWVHQNR�HW�DO����/XPLQHVFHQW�SURSHUWLHV�RI����
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VWDJH��ZH� FDQ� RQO\� VSHFXODWH� DERXW� WKH� RUL�
JLQ� RI� WUDSSLQJ� OHYHOV� LQ�6U%32��&H����7KHPRVW�SUREDEOH�FDQGLGDWHV�DUH�GHIHFWV� LQ�WKH
ERURSKRVSKDWH�VXEODWWLFH�VXFK�DV�R[\JHQ�YD�
FDQFLHV�� DV� ZDV� SURSRVHG� EHIRUH� IRU� RWKHU
R[LGH�V\VWHPV�>������@�

,Q� WKH� 7DEOH�� WKH� OXPLQHVFHQFH� FKDUDF�
WHULVWLFV� RI� WKH� GRXEO\� GRSHG�0%32��&H���0� �0� �6U��%D��0� �1D�� VDPSOHV� DUH� FRP�
SDUHG��7KH�OLWHUDWXUH�GDWD�RQ�&D%32��&H���1D�� >�@�DQG�6U�%�2�;�&H��� �;� �&O��%U�� >�����@�DUH�DGGHG��5HFHQWO\�� LW�KDV�EHHQ�VKRZQ
WKDW� WKH� GHSUHVVLRQ� LQ� HQHUJ\� SRVLWLRQ� RI
WKH� ORZHVW��G� OHYHO�RI�&H��� LRQ�LQ�D�FU\VWDO
FDQ� EH� FRQVLGHUHG� DV� D� UHVXOW� RI� WZR� LQGH�
SHQGHQW� FRQWULEXWLRQV�� QDPHO\� WKH� FHQWURLG
VKLIW� HF�� GHILQHG� DV� WKH� HQHUJ\� VKLIW� RI� WKHEDU\FHQWHU� RI� WKH� &H��� �G� FRQILJXUDWLRQ
UHODWLYH�WR�WKH�IUHH�LRQ�YDOXH��������FPÜ���
DQG�WKH�WRWDO�FU\VWDO�ILHOG�VSOLWWLQJ�HFIV��GH�ILQHG� DV� WKH� HQHUJ\� GLIIHUHQFH� EHWZHHQ� WKH
PD[LPD� RI� WKH� KLJKHVW� DQG� ORZHVW� �I�o��G
EDQGV�LQ�WKH�H[FLWDWLRQ�VSHFWUD�>������@��7KH
PDJQLWXGH� RI� FHQWURLG� VKLIW� HF� GHSHQGV

PDLQO\� RQ� WKH� FRYDOHQF\�RI� WKH�&H���OLJDQG
ERQG� DQG� WKH� SRODUL]DELOLW\� RI� WKH� OLJDQGV
FRRUGLQDWLQJ�&H����&U\VWDO�ILHOG�VSOLWWLQJ� LV
GHWHUPLQHG� E\� WKH� VL]H� DQG� VKDSH� RI� WKH
FRRUGLQDWLRQ� SRO\KHGURQ� DURXQG� &H��� >��Ü
��@�� )URP� WKH� 7DEOH�� LW� LV� VHHQ� WKDW� ZLWK
LQFUHDVLQJ�VL]H�RI�WKH�FDWLRQ��5��RI�WKH�KRVW
ODWWLFH�� WKH� ORZHVW�H[FLWDWLRQ�EDQG�VKLIWV�WR
KLJKHU�HQHUJLHV��WKH�WRWDO�FU\VWDO�ILHOG�VSOLW�
WLQJ� HFIV� GHFUHDVHV�� ,W� VKRXOG� EH� QRWHG� WKDWWKH� FU\VWDO� ILHOG� VSOLWWLQJ� RI� WKH� &H��� �G
FRQILJXUDWLRQ� LQ�0%32�� LV� UHODWLYHO\� ODUJH
IRU�QLQHIROG�FRRUGLQDWLRQ��)RU�H[DPSOH��HFIVIRU�&H��� LRQV� LQ�6U�%�2�;� �;� �&O��%U�� ZDV
IRXQG�WR�EH�a������FPÜ��>������@��$OVR��HFIVIRU�&H���LRQV�LQ�6U%�2��LV�������FPÜ��>��@�
7KH� FRQFOXVLRQ� WKDW� WKH� FU\VWDO� ILHOG� VSOLW�
WLQJ�RI�WKH�&H����G�FRQILJXUDWLRQ�LQ�0%32�LV�UHODWLYHO\�ODUJH�FRLQFLGHV�ZLWK�WKH�UHVXOWV
RI� KLJK�IUHTXHQF\� (35� VWXG\� RI
6U%32��(X���SRZGHU�PDWHULDOV�>�@��7KH�(X��LRQ�LQ�6U%32��KDV�EHHQ�VKRZQ�WR�RFFXS\�WKH6U�VLWH�DQG�WKH��G�VWDWH�XQGHUJRHV�FRQVLGHU�
DEOH� FU\VWDO� ILHOG� VSOLWWLQJ� GXH� WR� D� VWURQJ
D[LDO�ILHOG�

7DEOH��&RPSDULVRQ�RI�WKH�OXPLQHVFHQW�SURSHUWLHV�RI�&H���LRQV�LQ�0%32��&H����0��0� �1D�
&RPSRXQG 5�0���c &U\VWDO�ILHOG�VSOLWWLQJ

�HFIV���FPÜ� &HQWURLG�VKLIW��HF���FPÜ� 6WRNHV�VKLIW��V��
FPÜ�

&D%32� ���� ����� ���� ����
6U%32� ���� ����� ���� ����
6U�%�2�&O ���� ����� ����� ����
6U�%�2�%U ���� ����� ����� ����
%D%32� ���� ����� ���� ����

)LJ����� 76/� JORZ� FXUYHV� RI� E�LUUDGLDWHG� �D�
6U�±[±\&H[1D\%32�� �[� �\� ������� DQG� �E�
6U���±[�&H�[%�2�%U� �[� ������� IRU� WKH� LQWH�JUDWHG�HPLVVLRQ��7KH�KHDWLQJ�UDWH�LV���.�V�

)LJ����� 7LPH�UHVROYHG� H[FLWDWLRQ� VSHFWUD� RI
%D�±[±\&H[1D\%32���[� �\� �������PRQLWRULQJ
WKH� �G�o��I� HPLVVLRQ� RI�&H���OHP� �����QP�DW� �� .�� 7KH� VSHFWUD� ZHUH� UHFRUGHG� IRU� WZR
GLIIHUHQW� WLPH� LQWHUYDOV� DIWHU� SLFRVHFRQG
SXOVH� H[FLWDWLRQ��EHWZHHQ�����DQG�����QV� �D��
EHWZHHQ�����DQG�����QV��E��
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,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�WKH�REVHUYHG
YDOXHV� RI� HF� IRU� 0%32��&H��� DUH� EHWZHHQWKH� W\SLFDO� YDOXHV� IRU� SKRVSKDWHV� �����Ü
�����FPÜ���DQG�ERUDWHV��a�����FPÜ���ZLWK�D
KLJK� GHJUHH� RI� FRQGHQVDWLRQ� RI� WKH� DQLRQ
JURXSV�>������@��7KLV�DJUHHV�ZLWK�WKH�REVHU�
YDWLRQ�WKDW�WKH�HOHFWURQHJDWLYLW\�RI�WKH�32�JURXS�LV�KLJKHU�WKDQ�WKDW�RI�WKH�%2��JURXS>��@�� 7KH� FHQWURLG� VKLIW� HF� IRU�0%32��&H���0� �&D�� 6U�� %D�� LV� H[SHFWHG� WR� GHFUHDVH
ZLWK� LQFUHDVLQJ�0±2� GLVWDQFH�� KRZHYHU�� HFZDV� HVWLPDWHG� WR� EH� SUDFWLFDOO\� WKH� VDPH�
7KLV� LV� SUREDEO\� GXH� WR� GLIIHUHQFHV� LQ� GH�
WDLOV�RI�WKH�&H���VLWH�GLVWULEXWLRQ�LQ�0%32��0� �&D��6U��%D��

,Q� WKH� VHTXHQFH� &D�o�6U�o�%D�� WKH
6WRNHV� VKLIW� �G�� RI� WKH� &H��� HPLVVLRQ� LQ
0%32�� LQFUHDVHV�� ,W� LV� ZHOO� NQRZQ� WKDWZKHQ� &H��� LRQ� LV� LQFRUSRUDWHG� LQ� D� ODWWLFH
RQ� D� ODUJHU� FDWLRQLF� VLWH�� WKH� UHOD[DWLRQ� LQ
WKH� H[FLWHG� VWDWH� LV� ODUJHU� DQG�� WKHUHIRUH�
WKH�6WRNHV� VKLIW� LV� ODUJHU��7KH�6WRNHV� VKLIW
RI� WKH� &H��� HPLVVLRQ� LQ� 6U%32�� LV� TXLWHODUJH� DV� FRPSDUHG� ZLWK� WKRVH� RI� VWURQWLXP
KDORERUDWHV��VHH�7DEOH���7KLV�REVHUYDWLRQ�LQ�
GLFDWHV� D� VWURQJ� UHOD[DWLRQ� RI� &H��� LRQ� LQ
WKH��G�H[FLWHG�VWDWH�

7KH�VWURQJ�UHVHPEODQFH�EHWZHHQ�WKH�989
H[FLWDWLRQ�VSHFWUD�IRU�0%32��&H��� �)LJV�������SRLQWV�WR�D�VLPLODU�RULJLQ�RI�WKHLU�IXQGD�
PHQWDO� DEVRUSWLRQ� EDQGV�� 7KLV� LPSOLHV� WKDW
WKH� IXQGDPHQWDO�DEVRUSWLRQ�EDQG�RI� WKH� DO�
NDOLQH� HDUWK� ERURSKRVSKDWHV� LV� QRW� UHODWHG
WR� WKH� S�VWDWHV� RI� WKH� DONDOLQH� HDUWK� LRQV�
EXW� LV� GXH� WR� WUDQVLWLRQV� ZLWKLQ� WKH� DQLRQ
VXEODWWLFH�� ,Q� RWKHU� ZRUGV�� WKH� WRS� RI
0%32��YDOHQFH�EDQG�DULVHV�IURP��S�R[\JHQVWDWHV��7UDQVLWLRQV� IURP� WKHVH� VWDWHV� WR�YD�
FDQW� �V� DQG� �S� SKRVSKRUXV� VWDWHV� ��V�� �S
ERURQ� VWDWHV�� FDXVH� WKH� GRPLQDQW� IHDWXUHV
RI� WKH� 989� H[FLWDWLRQ� VSHFWUXP�� 7KH
DXWKRUV�>��@�KDYH�UHSRUWHG�WKH�HQHUJ\�OHYHOV
VFKHPH�RI�WKH�WHWUDKHGUDO�32��±�JURXS��7KHORZHVW� LQWUDPROHFXODU� WUDQVLWLRQ� 2� �S�o�3
�V�LV�H[SHFWHG�WR�RFFXU�DW�����H9��/DWHU��WKH
HOHFWURQLF� VWUXFWXUH� RI� WKH� %�2��±� DQLRQLFJURXS� LQ�ZKLFK� WKUHH�%2�� WHWUDKHGURQV� DUHOLQNHG� WR� HDFK� RWKHU� ZDV� FDOFXODWHG� >��@�
7KH� ORZHVW� 2� �S�o�%� �V�� �S� WUDQVLWLRQ� LV
HVWLPDWHG� WR�RFFXU�DW�DERXW�����H9��2Q�WKH
RWKHU�KDQG��GHSHQGLQJ�RQ�WKH�W\SH�RI�ERUDWH
JURXS�� WKH� EDQG� JDS� HQHUJ\� RI� DONDOLQH
HDUWK�ERUDWHV�YDULHV� EHWZHHQ����� DQG���H9�
VR� WKDW� IURP� WKH� PHDVXUHPHQWV� SUHVHQWHG�
LW�FDQQRW�EH�GHWHUPLQHG�ZKLFK�RI�WKH�VWDWHV
�3� RU� %�� DUH� LQYROYHG� LQ� WKH� IXQGDPHQWDO
DEVRUSWLRQ�� $OVR�� WDNLQJ� LQWR� DFFRXQW� WKH
SUHVHQFH�RI�%±2±3�ERQGV�LQ�0%32���LW�FDQ�

QRW� EH� H[FOXGHG� WKDW� WKH� VWDWHV� QHDU� WKH
ERWWRP�RI�FRQGXFWLRQ�EDQG�KDYH�D�FRPSOH[�
PL[HG�FKDUDFWHU�

,Q� FRQFOXVLRQ�� WKH� VKRUW� GHFD\� WLPH
�a���QV��RI�WKH�&H���HPLVVLRQ�XSRQ��I�o��G
H[FLWDWLRQ� SURYLGHV� D� SRVVLELOLW\� IRU� IDVW
SKRWRVWLPXODWHG� OXPLQHVFHQFH� RI
0%32��&H���PDWHULDOV��7DNLQJ�LQWR�DFFRXQWWKH� IDYRUDEOH� FKHPLFDO� FRPSRVLWLRQ� DQG� OX�
PLQHVFHQFH�FKDUDFWHULVWLFV��WKH�0%32��&H��VROLG�VROXWLRQV�PD\�EH�RI�YDOXH�IRU�DSSOLFD�
WLRQ� LQ� WKHUPDO� QHXWURQ� GRVLPHWU\�� 7KH
VWXG\�RI�WKH�VWRUDJH�SURSHUWLHV�RI�WKHVH�PD�
WHULDOV�LV�LQ�SURJUHVV�

5HIHUHQFHV
� ���*�%ODVVH�� $�%ULO�� -�'H� 9ULHV�� -��,QRUJ��1XFO�

&KHP������������������
� ���$�.DUWKLNH\DQL�� 5�-DJDQQDWDQ�� -��/XPLQHV�

FHQFH����������������
� ���4�6X�� +�/LDQJ�� 7�+X� HW� DO��� -��$OOR\V� &RPS��

����������������
� ���7�1DNDPXUD��7�7DNH\DPD��1�7DNDKDVKL�HW�DO��

-��/XPLQHVFHQFH�����Ü����������������
� ���.�6DNDVDL�� 0�.DWDJLUL�� .�7RK� HW� DO��� -��$SSO�

3K\V���$�����6������������
� ���3�'RUHQERV�� /�3LHUURQ�� /�'LQFD� HW� DO��� -�

3K\V��&RQGHQV��0DWWHU������������������
� ���$�0�6ULYDVWDYD�� -��/XPLQHVFHQFH�� ���� ���

�������
� ���$�$�9RURQNRY�� <X�$�3\DWHQNR�� .ULVWDOOR�

JUDIL\D�����������������
� ���%�)�']KXULQVN\�� *�9�/\VDQRYD�� =K��1HRUJ�

.KLP�������������������
����*�=LPPHUHU�� 1XFO��,QVWU��0HWK��� $� ����� ���

�������
����$�9�6LGRUHQNR��$�-�-�%RV�� 3�'RUHQERV� HW� DO��

-��3K\V��&RQGHQV��0DWWHU�������������������
����$�9�6LGRUHQNR��$�-�-�%RV�� 3�'RUHQERV� HW� DO��

-��3K\V��&RQGHQV��0DWWHU�������������������
����$�0HLMHULQN�� *�%ODVVH�� 0�*ODVEHHN�� -��3K\V�

'�&RQGHQV��0DWWHU������������������
����0�-�.QLWHO��3�'RUHQERV��&�0�&RPEHV�HW�DO���-�

/XPLQHVFHQFH����������������
����9�3�'RWVHQNR�� ,�9�%HUH]RYVND\D�� 1�3�(IU\XVKLQD

HW�DO���-��/XPLQHVFHQFH�����������������
����3�'RUHQERV��3K\V��5HY���%������������������
����3�'RUHQERV��3K\V��5HY���%������������������������
����3�'RUHQERV��3K\V��5HY���%�����������������������
����-�:�0�9HUZH\�� *�-�'LUNVHQ�� *�%ODVVH�� -�

3K\V��&KHP��6ROLGV�����������������
����9�3�'RWVHQNR�� 0�*�=XHY�� 6�9�(UPDNRYD�

7�=�6H\IXOOLQD�� =K��)L]��.KLP��� ���� ����
�������

����9�$�*XEDQRY�� $�/�,YDQRYVN\�� 0�9�5\]KNRY�
4XDQWXP� &KHPLVWU\� LQ� 0DWHULDOV� 6FLHQFH�
1DXND��0RVFRZ��������>LQ�5XVVLDQ@�

����0�9�5\]KNRY��9�3�'RWVHQNR��1�3�(IU\XVKLQD�
9�$�*XEDQRY�� =K��6WUXNW��.KLP��� ���� ��
�������

9�3�'RWVHQNR�HW�DO����/XPLQHVFHQW�SURSHUWLHV�RI����

)XQFWLRQDO�PDWHULDOV������������� ���



�
äLÓË°�ËÓ�ÓL�mãÈ°�Òmº°�L�LºÓLm�&H�����ã�ÎÓºÏËäËã	ÓÒ²�º¯ºÁº°ÁÈ�È²
{���iº�ËÓ}º��,�{�rË¯ËÏºm°	}È�s����Á¯
�ÒÓÈ��k�v�{ºãº�ÒÓºm°	}Ò®�z�mÈÓ�p®}����iº¯ËÓº°��k�{�vÒ�º¯ËÓ}º

iº°ãL�ÎËÓº� ã
äLÓË°�ËÓ�ÓL� mãÈ°�Òmº°�L� LºÓLm�&H��� �� ã�ÎÓºÏËäËã	ÓÒ²� º¯ºÁº°ÁÈ�È²
0%32�� �0� �6U�� %D�� m� ºãÈ°�L� ���Ü��� Ë{�� �º}ÈÏÈÓº���º� ¯ºÏ�Ë¹ãËÓÓ«� �G�}ºÓÁL��¯È�L�LºÓÈ�&H��� m�0%32�� �0� �6U��%D�� }¯Ò°�ÈãL�ÓÒä�¹ºãËä� mL�Óº°Óº� mËãÒ}Ë�� ¹¯º�Ë�� ÓÒÎ�Ò®�G�°�ÈÓ�LºÓLm�&H���²È¯È}�Ë¯ÒÏ�¼�	°«��º°Ò�	�mËãÒ}º
�ËÓË¯�L¼
���º�º�äºmãËÓº�mÒ°º}Òä
°��¹ËÓËä� LºÓÓº°�L� Ïm�«Ï}��0±2�� ~L°�ÈmãËÓÓ«� °¹Ë}�¯Lm� Ï��ÎËÓÓ«� ã
äLÓË°�ËÓ�L�� ¹º}È�
Ï�¼���º�°ä��È�Á�Ó�ÈäËÓ�Èã	Óº�º�¹º�ãÒÓÈÓÓ«�0%32��º�äºmãËÓÈ�¹Ë¯Ë²º�ÈäÒ�m�ÈÓLºÓÓÒ²�¯�¹È²�

9�3�'RWVHQNR�HW�DO����/XPLQHVFHQW�SURSHUWLHV�RI����

��� )XQFWLRQDO�PDWHULDOV�������������


