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5HFHLYHG�$SULO��������
7KH� VWURQWLXP� R[\FHUDWH� EOXH� SKRVSKRU� �6U�&H2��� EHORQJV� WR� D� SDUWLFXODU� FODVV� RIRSWLFDO� PDWHULDOV� ZLWK� OXPLQHVFHQFH� JRYHUQHG� E\� RSWLFDO� WUDQVLWLRQV� DVVRFLDWHG� ZLWK� WKH

HOHFWURQ� FKDUJH� WUDQVIHU�� 7KH� XQLTXHQHVV� RI� LWV� FU\VWDOORJUDSKLF� VWUXFWXUH� LQFOXGLQJ� D
FKDLQ�OLNH�VHTXHQFH�RI�OXPLQHVFHQFH�FHQWHUV�IDYRUV�WKH�HIIHFWLYH�WUDQVIHU�RI�HOHFWURQ�H[FL�
WDWLRQ� HQHUJ\� IURP� WKH� PDWUL[� WR� LPSXULW\� FHQWHUV�� 6U�&H2�� VDPSOHV�� ERWK� SXUH� DQGDFWLYDWHG� ZLWK� YDULRXV� (X��� FRQFHQWUDWLRQV� KDYH� EHHQ� V\QWKHVL]HG� E\� 3HFKLQL� FLWUDWH�JHO
PHWKRG�� 7KH� OXPLQHVFHQFH� VSHFWUD� DQG� OXPLQHVFHQFH� GHFD\� FXUYHV� RI� 6U�&H2�� DQG6U�&H2��(X��� KDYH� EHHQ� LQYHVWLJDWHG�� 7KH� H[SHULPHQWV� FDUULHG� RXW� KDYH� UHYHDOHG� WKHH[FLWRQLF�PHFKDQLVP�RI�HOHFWURQ�H[FLWDWLRQ�HQHUJ\�WUDQVIHU�IURP�WKH�FU\VWDO�PDWUL[�WR�WKH
GRSLQJ�HXURSLXP�LRQV�
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&KDUJH�WUDQVIHU� �&7�� WUDQVLWLRQV� RI� UDUH�
HDUWK��5(��LRQV�KDYH�EHHQ�NQRZQ�IRU�D�ORQJ
WLPH� >�Ü�@� DQG� V\VWHPDWLFDOO\� LQYHVWLJDWHG
UHFHQWO\� >�Ü�@�� ,Q� &7� WUDQVLWLRQV�� DQ� HOHF�
WURQ� LV�WUDQVIHUUHG�IURP�DQ�H[WHUQDO� OLJDQG
WR� WKH� �IQ� VKHOO� RI� WKH� 5(� LRQ�� +RZHYHU�
VXFK�D�WUDQVLWLRQ�LQYROYHV�D�FRQVLGHUDEOH�UH�
RUJDQL]DWLRQ�RI�WKH�FKDUJH�GHQVLW\�GLVWULEX�
WLRQ�DURXQG�WKH�PHWDO�LRQ�DORQJ�ZLWK�WUDQV�
IHU� RI� RQH� HOHFWURQ�� 6RPH� VWDWHV� WKDW� DULVH
DW�VXFK�D�WUDQVLWLRQ�DUH�VWDEOH�DQG�FDQ�UHOD[
WR�WKH�JURXQG�VWDWH�ZLWK�D�SKRWRQ�HPLVVLRQ
�&7�OXPLQHVFHQFH���'HVSLWH�WKH�IDFW�WKDW�WKH
SURSHUWLHV� RI� &7� WUDQVLWLRQV� DUH� XVHG� LQ
VRPH� DSSOLFDWLRQV� >����@�� WKH\� DUH� LQVXIIL�
FLHQWO\� VWXGLHG� DV� FRPSDUHG� WR��IQÜ�IQ� DQG
�IQÜ�IQÜ��G�WUDQVLWLRQV�

7KH�UDQJH�RI�FRPSRXQGV�WKDW�SRVVHVV�WKH
&7� OXPLQHVFHQFH� LV� UHVWULFWHG�� ,Q� �����
1DND]DZD� ZDV� WKH� ILUVW� ZKR� UHSRUW� RI� &7
OXPLQHVFHQFH� IRU� SKRVSKDWHV� DQG� R[\VXO�
SKLGHV� DFWLYDWHG� ZLWK� <E��� LRQV� >�@�� /DWHU�
LW�ZDV� GHPRQVWUDWHG� WKDW�<E�UHODWHG�&7� OX�
PLQHVFHQFH� LV� D� FRPPRQ� SKHQRPHQRQ� IRU� D
ZLGH�UDQJH�RI�PDWULFHV�>������@��0RVW�RI�5(
HOHPHQWV� GR� QRW� GHPRQVWUDWH� WKLV� OXPLQHV�
FHQFH� W\SH� GXH� WR� WKH� QRQ�UDGLDWLYH� UHOD[D�
WLRQ�IURP�WKH�&7�VWDWH�WR�WKH�H[FLWHG�VWDWHV
RI��I�RU��G�FRQILJXUDWLRQ��,Q�\WWHUELXP�FRQ�
WDLQLQJ�FRPSRXQGV��WKH�&7�VWDWH�LV�VLWXDWHG
KLJKHU� LQ� HQHUJ\� WKDQ� WKH� H[FLWHG� �I�VWDWH
DQG� ORZHU� WKDQ� �G� VWDWHV�� VR� &7� OXPLQHV�
FHQFH�FDQ�EH�REVHUYHG��,Q�������'DQLHOVRQ�HW
DO��UHSRUWHG�DQ�XQXVXDO� OXPLQHVFHQFH�RI�LQ�
RUJDQLF� R[LGH� FRPSRXQG� 6U�&H2��� 89� H[�
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FLWHG� EOXH�ZKLWH� OXPLQHVFHQFH� RI� WKLV� FRP�
SRXQG� ZDV� DWWULEXWHG� WR� WKH� &7� WUDQVLWLRQ
LQYROYLQJ�&H��� LRQV� >������@�� 7KH� VWUXFWXUH
RI�WKH�FRPSRXQG�UHYHDOV�D�VWURQJ�DQLVRWURS\
GHILQHG� E\� D� VHW� RI� RQH�GLPHQVLRQDO� FKDLQV
RI�FRQWLJXRXV�&H2��RFWDKHGURQV�DORQJ�>���@GLUHFWLRQ�ZLWK�D�VSDWLDO�SHULRG�RI�������'�
>��@�� ,Q� >��Ü��@��5(�GRSHG�6U�&H2��FU\VWDOZDV� VWXGLHG�� +RZHYHU�� WKH� H[SHULPHQWDO
GDWD�REWDLQHG�ZHUH� LQWHUSUHWHG�YHU\�FRQWUD�
GLFWRU\�WKDW�GRHV�QRW�DOORZ�DQ�XQDPELJXRXV
MXGJHPHQW� RI� WKH� HQHUJ\� WUDQVIHU� PHFKD�
QLVPV� IURP� WKH� &7� FRPSOH[� WR� WKH� GRSLQJ
5(� LRQV�� ,Q� >��@�� WKH� H[FKDQJH� PHFKDQLVP
RI� HQHUJ\� WUDQVIHU� ZDV� VWDWHG�� EXW� WKLV� LV
QRW� FRQILUPHG� E\� WKH� H[SHULPHQWDO� GDWD�
7KH� DXWKRUV� >��@� KDYH� FRQFOXGHG� WKDW� WKH
HQHUJ\� WUDQVIHU� RFFXUV� XQGHU� LQYROYHPHQW
RI�&7�VWDWHV�RI�GRSDQW�LRQV�RQO\��(X��±2�±�
6P��±2�±���1HYHUWKHOHVV��WKH�FU\VWDO�H[FLWD�
WLRQ�LQWR�VWDWHV�ORFDWHG�ORZHU�LQ�HQHUJ\�WKDQ
&7� VWDWHV� RI� GRSDQW� LRQV� DOVR� FDXVHV� WKH
HQHUJ\�WUDQVIHU��0RUHRYHU��WKH�DXWKRUV�>��@
VWDWH� WKDW� WKH� GRSLQJ� ZLWK� LPSXULW\� LRQV
GRHV�QRW�HIIHFW�WKH�OXPLQHVFHQFH�GHFD\�WLPH
RI� WKH� 6U�&H2�� FU\VWDO�� +RZHYHU�� LW� ZDVIRXQG� >��@� WKDW� WKH� GRSLQJ� ZLWK� 5(� LRQV
�(X��+R��7P��(U��GHFUHDVHV�WKH�OXPLQHVFHQFH
GHFD\� WLPH� RI� WKH�6U�&H2�� FU\VWDO� DQG� WKHHQHUJ\� LV� WUDQVIHUUHG� GLUHFWO\� WR� WKH� �IQ
VWDWHV�RI�GRSLQJ�5(�LRQV�
3XUH�DQG�(X���DFWLYDWHG�6U�&H2��FU\VWDOVZHUH� V\QWKHVL]HG� E\� WKH� 3HFKLQL� FLWUDWH�JHO

PHWKRG� >��@�� 6ROXWLRQV� RI� 6U�� &H� DQG� (X
QLWUDWHV� ZHUH� PL[HG� LQ� WKH� VWRLFKLRPHWULF
UDWLR��$�FLWULF�DFLG�VROXWLRQ�LQ�HWK\OHQH�JO\�
FRO�ZDV�DGGHG�WR�WKH�PL[HG�QLWUDWH�VROXWLRQ�
7KH�PL[WXUH�RI�VROXWLRQV�ZDV�KHDWHG�DW����&
XQGHU� FRQWLQXRXV� VWLGGLQJ� GXULQJ� ��Ü
��� KRXUV� WKDW� UHVXOWHG� LQ� WKH� UHPRYDO� RI
QLWULF� DFLG� H[FHVV� DQG� ULVH� RI� WKH� VROXWLRQ
S+�� 'XULQJ� WKLV� WLPH�� ZDWHU� ZDV� DOVR� UH�
PRYHG� IURP� WKH� VROXWLRQ� DQG� D� JHO� ZDV
IRUPHG� DV� D� UHVXOW� RI� WKH� SRO\FRQGHQVDWLRQ
UHDFWLRQ��7KHQ� WKH�JHO�ZDV� VXEMHFWHG� WR�K\�
GURO\VLV� DQG� SUHFLSLWDWLRQ� WRRN� SODFH�� 7KH
SUHFLSLWDWH� REWDLQHG� ZDV� GULHG� DW� ���Ü
����&��GHK\GUDWHG�DW�����&�GXULQJ���KRXUV
DQG�DQQHDOHG�DW�����&�GXULQJ����KRXUV�ZLWK
LQWHUPHGLDWH� SDUWLFOH� VL]H� UHGXFWLRQ�� $V� D
UHVXOW�� WKH� PRQRSKDVH� ZKLWH� SRZGHU
6U�&H2��(X��� ZDV� REWDLQHG� ZKHUH� WKH
GRSDQW�FRQFHQWUDWLRQ�ZDV�YDULHG�ZLWKLQ�WKH
���Ü��� DW��� UDQJH�� 7KH� RSWLFDOO\� H[FLWHG
HPLVVLRQ� VSHFWUD� ZHUH� UHFRUGHG� XVLQJ� DQ
DXWRPDWLF�VSHFWURIOXRULPHWHU�RQ�WKH�EDVH�RI
D�0'5���� JUDWLQJ�PRQRFKURPDWRU�� 7KH� OX�
PLQHVFHQFH� RI� SXUH� DQG� (X�GRSHG� 6U�&H2�FU\VWDOV� ZDV� H[FLWHG� E\� D� +H±&G� ODVHU

�OH[F�  ����� QP��� 7KH� OXPLQHVFHQFH� GHFD\FXUYHV�ZHUH�UHFRUGHG�E\�WKH�WLPH�FRUUHODWHG
VLQJOH�SKRWRQ�FRXQWLQJ�PHWKRG�>��@��7KH�H[�
FLWDWLRQ� VFKHPH� EDVHG� RQ� D� WKLUG� KDUPRQLF
�����QP��RI�D�<$*�1G�ODVHU�RSHUDWLQJ�LQ�WKH
4�VZLWFKLQJ� PRGH� ZDV� XVHG�� 7KH� OXPLQHV�
FHQFH� VSHFWUD� DQG� GHFD\� OLIHWLPHV� ZHUH
PHDVXUHG� DW� ERWK� OLTXLG�QLWURJHQ�DQG� URRP
WHPSHUDWXUHV�
7KH� 6U�&H2�� FU\VWDO� OXPLQHVFHQFH� VSHF�WUXP�LV�FKDUDFWHUL]HG�E\�D�ZLGH�EDQG�UDQJHG

IURP�����WR�����QP�SHDNHG�DW�����QP��)LJ�
����$V�LW�ZDV�VKRZQ�LQ�>��@��WKLV�VSHFWUXP�LV
DVVRFLDWHG� ZLWK� &7� WUDQVLWLRQV�� )RU� DOO
NQRZQ� FU\VWDOV�� WKH� &7� OXPLQHVFHQFH� LV� DQ
DOORZHG� WUDQVLWLRQ� ZLWK� GHFD\� FRQVWDQW� RI
DERXW� ��� QV� >������@�� ZKLOH� WKH� GHFD\� WLPH
RI�6U�&H2�� OXPLQHVFHQFH� LV� LQ� PLFURVHFRQGUDQJH� �VHH�WKH� LQVHW� LQ�)LJ������7KH�DXWKRUV
>��@�DVFULEH�VXFK�D�ORQJ�OLIHWLPH�WR�WKH�WUDQ�
VLWLRQ� RI� H[FLWHG� HOHFWURQ� IURP� R[\JHQ� LRQ
WR�FHULXP�RQH�ZLWK�HOHFWURQ�VSLQ�IOLS�UHVXOW�
LQJ� LQ� IRUPDWLRQ� RI� H[FLWHG� WULSOHW� VWDWH�
+RZHYHU�� WKH� WUDQVLWLRQ� IURP� WKH� H[FLWHG
WULSOHW� VWDWH� WR� WKH� JURXQG� VLQJOHW� RQH� LV
IRUELGGHQ�� 7KH� FRQVLGHUDEOH� LQFUHDVH� RI� OX�
PLQHVFHQFH� GHFD\� WLPH� IURP� ���PV� DW� 7� 
����.�XS� WR�����PV� DW�7� ����.� �)LJ����� LV
DVVRFLDWHG� ZLWK� WKH� ZHOO�NQRZQ� IDFW� RI� WKH
&7�WUDQVLWLRQ�WHPSHUDWXUH�TXHQFKLQJ�
7KXV��6U�&H2��FU\VWDOV�EHORQJ�WR�D�VPDOOJURXS�RI� FU\VWDOV�ZKLFK� OXPLQHVFHQFH�SURS�

HUWLHV� DUH�JRYHUQHG�QRW�E\� LPSXULW\�RSWLFDO
FHQWHUV��EXW�UHJXODUO\�DUUDQJHG�OXPLQHVFHQW
HOHPHQWV��7KH�PDLQ�IHDWXUH�RI�VXFK�D�OXPL�
QHVFHQW� V\VWHP� LV� WKH� LQWHUDFWLRQ� RI� LWV
UHJXODU�RSWLFDO�FHQWHUV��ZKLFK�SURPRWHV�VSD�
WLDO� GHORFDOL]DWLRQ� RI� H[FLWDWLRQ� HQHUJ\�
6XFK�DQ� LQWHUDFWLRQ�ZLOO� IDYRU� WKH� HIILFLHQW
H[FLWDWLRQ� HQHUJ\� WUDQVIHU� IURP� WKH�PDWUL[

)LJ����� /XPLQHVFHQFH� VSHFWUD� RI� 6U�&H2�
�OH[F� �����QP���7KH� LQVHW�UHSUHVHQWV�6U�&H2�
OXPLQHVFHQFH�GHFD\�FXUYHV��OH[F� �������QP����Û���.����Û����.�
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WR� H[WULQVLF� FHQWHUV� HPLWWLQJ� LQ� RWKHU� VSHF�
WUDO�UDQJHV�
$V�DQ�H[WULQVLF�FHQWHU��HXURSLXP�LRQ�ZDV

FKRVHQ�GXH�WR�LWV�VWDEOH�YDOHQF\����DQG�SRV�
VLELOLW\� WR� VXEVWLWXWH� LVRPRUSKLFDOO\� 6U��
LRQV�� $� VLPLODU� VLWXDWLRQ� LV� UHDOL]HG� LQ
RUWKR�VLOLFDWHV� DQG� RUWKR�SKRVSKDWHV�� ZKHUH
GRSLQJ� (X��� LRQ� VXEVWLWXWHV� VWURQWLXP� LRQ
DQG�HIILFLHQWO\�HPLWV�LQ�WKH�EOXH�JUHHQ�VSHF�
WUDO� UDQJH� >��@�� 6XFK� D� VLWXDWLRQ� ZDV� H[�
SHFWHG�WR�EH�REVHUYHG�LQ�6U�&H2���+RZHYHU�DOUHDG\� DW� WKH� FRQFHQWUDWLRQ� RI� HXURSLXP
LRQV� RI� ���� DW���ZLWK� UHVSHFW� WR� VWURQWLXP
RQHV��WKH�HIILFLHQW�OXPLQHVFHQFH�RI�(X���ZDV
REVHUYHG��)LJ������7KH�IDFW�WKDW�WKH�OXPLQHV�
FHQFH� LV� DVVRFLDWHG� ZLWK� (X��� LV� FRQILUPHG
E\� WKH� SURQRXQFHG� PXOWLSOHW� VWUXFWXUH� RI
WKH�OXPLQHVFHQFH�VSHFWUXP��ZKHUHDV�WKH� OX�
PLQHVFHQFH� RI� (X��� LV� FKDUDFWHUL]HG� E\� D
EURDG�VWUXFWXUHOHVV�EDQG��$W�URRP�WHPSHUD�
WXUH��WKH�H[WULQVLF� OXPLQHVFHQFH�GHFD\�WLPH
LV�����PV�WKDW�LV�DOVR�HYLGHQFH�RI�(X���OXPL�
QHVFHQFH�� 7KH� DFWLYDWHG� FU\VWDOV� ZHUH� V\Q�
WKHVL]HG�ERWK�LQ�DLU�DWPRVSKHUH�DQG�LQ�YDF�
XXP�� 7KH� V\QWKHVLV� LQ� YDFXXP� PXVW� SUR�
PRWH�WKH�IRUPDWLRQ�RI�(X���VWDWH��+RZHYHU�
LW� VKRXOG� EH� QRWHG� WKDW� LQ� ERWK� FDVHV� WKH
OXPLQHVFHQFH�VSHFWUXP�LV�WKH�VDPH��6R��WKH
GRSLQJ� (X� LRQ� VHHPV� WR� EH� ORFDWHG� LQ� ERWK
FHULXP� DQG� VWURQWLXP� SRVLWLRQV� LQ� SDLUV�
WKXV�HTXDOL]LQJ�WKH�VSDFH�FKDUJH�
)LJ���� VKRZV� WKDW� WKH� LQFUHDVLQJ� DFWLYD�

WRU� FRQFHQWUDWLRQ� FDXVHV� WKH� OXPLQHVFHQFH
LQWHQVLW\� UHGLVWULEXWLRQ�EHWZHHQ� WKH�PDWUL[
DQG� WKH� DFWLYDWRU�� ,Q� )LJ����� WKH� OXPLQHV�
FHQFH� LQWHQVLW\� LV� QRUPDOL]HG� WR� WKH� HXUR�
SLXP� LQWHQVLW\� DW� O� ������� QP�� ,W� LV� VHHQ
WKDW� DW� ��� DW���RI� HXURSLXP� LRQV�� WKH�PD�
WUL[� OXPLQHVFHQFH� LV� FRPSOHWHO\� TXHQFKHG
DQG�WKH�OXPLQHVFHQFH�LQWHQVLWLHV�RI�LQGLYLG�
XDO�PXOWLSOHWV�RI�HXURSLXP�LRQV�LV�XQPRQR�
WRQRXV��6R��WKH�OXPLQHVFHQFH�RI�PXOWLSOHW�DW
����QP�LQFUHDVHV�DW�WKH�ILUVW�VWDJH�DQG�WKHQ
GHFUHDVHV� SDVVLQJ� WKH� PD[LPXP� DW� �� DW��
�)LJ������ 6XFK� LQWHQVLW\� YDULDWLRQ� LV� DVVRFL�
DWHG�PRVW�SUREDEO\�ZLWK�WKH�HIIHFWLYH�FURVV�
UHOD[DWLRQ� EHWZHHQ� HXURSLXP� LRQV� WKDW
FDXVHV�WKH�TXHQFKLQJ�RI�GRSHG�LRQV�OXPLQHV�
FHQFH�>��@�
7KH� OXPLQHVFHQFH�H[FLWDWLRQ� VSHFWUXP�RI

DFWLYDWHG�6U�&H2��FU\VWDOV�UHFRUGHG�LQ�HXUR�SLXP�OXPLQHVFHQFH�OLQHV�ZDV�LGHQWLFDO�WR�WKH
SXUH� 6U�&H2�� FU\VWDO� H[FLWDWLRQ� VSHFWUXP�VR�WKH�IUDFWLRQ�RI�HXURSLXP�LRQV�H[FLWHG�GL�
UHFWO\� E\� WKH� ODVHU� UDGLDWLRQ� LV� VPDOO� DQG
WKH�PDLQ�OXPLQHVFHQFH�LV�GXH�WR�WKH�H[FLWD�
WLRQ� HQHUJ\� WUDQVIHU� IURP�WKH�6U�&H2��PD�WUL[��7R�DVFHUWDLQ�WKH�PHFKDQLVP�RI�FU\VWDO
PDWUL[� OXPLQHVFHQFH� TXHQFKLQJ�� WKH� GRQRU

OXPLQHVFHQFH� GHFD\� ZDV� VWXGLHG� DV� D� IXQF�
WLRQ� RI� WKH� DFWLYDWRU� FRQFHQWUDWLRQ�� 7KH
FU\VWDO�OXPLQHVFHQFH�ZDV�H[FLWHG�E\�D�SXOVH
89� VRXUFH� �OH[F� ������� QP�� DQG� WKH� OXPL�QHVFHQFH� GHFD\� ZDV� FROOHFWHG� DW� ���� QP�
ZKHUH�WKH�(X���OXPLQHVFHQFH�LV�QRW�REVHUYHG
�)LJ������7KH�OXPLQHVFHQFH�GHFD\�FXUYHV�DUH
SUHVHQWHG� LQ� )LJ���D�� 7KH� VDPH� RQHV� ZHUH
DOVR�PHDVXUHG�DW�QLWURJHQ�WHPSHUDWXUH��)LJ�
�D�LQGLFDWHV�WKDW�WKH�LQFUHDVH�LQ�WKH�GRSLQJ
LRQ� FRQFHQWUDWLRQ� FDXVHV� D� VKDSH� FKDQJH�RI
WKH� GRQRU� OXPLQHVFHQFH� GHFD\� FXUYH� WKDW
HYLGHQFHV� WKH�QRQ�UDGLDWLYH�HQHUJ\� WUDQVIHU
WR� WKH� GRSDQW� LRQ�� 7R� GHWHUPLQH� WKH� OXPL�
QHVFHQFH�GHFD\�ODZ��WKH�TXHQFKLQJ�IXQFWLRQV
/Q�Ü/Q�,�,�����W�W��� YV� /Q�W�� ZHUH� SORWWHG�)LJ���E��� ZKHUH� W�� LV� WKH� OXPLQHVFHQFHGHFD\� WLPH� RI� SXUH� 6U�&H2�� FU\VWDO� �W�� �����PV��� 7KH� SORWV� DOORZ� WKH� LQGH[� RI� WKH
TXHQFKLQJ� IXQFWLRQ� WR� EH� GHWHUPLQHG� >��@�
)LJ���E� VKRZV� WKDW� WKH� TXHQFKLQJ� IXQFWLRQ
LQGH[� GRHV� QRW� GHSHQG� RQ� WKH� GRSDQW� FRQ�
FHQWUDWLRQ�DQG�LV�HTXDO�WR�����WKDW�LQGLFDWHV
WKH� )RHUVWHU� UHVRQDQFH� HQHUJ\� WUDQVIHU
PHFKDQLVP��7KH� TXHQFKLQJ� IXQFWLRQ� FDQ� EH
SUHVHQWHG� DV� 3�W�� �J�W������ ZKHUH� J� 
���S������&'$���&$�� ZKHUH� &'$� LV� WKH� PL�FURSDUDPHWHU�RI�HQHUJ\�WUDQVIHU��&$��WKH�DF�FHSWRU�FRQFHQWUDWLRQ��7KH� WUDQVIHU�UDWH� J� LV
FKDUDFWHUL]HG�E\�D�QHDUO\�OLQHDU�GHSHQGHQFH
RQ� WKH� GRSDQW� FRQFHQWUDWLRQ� LQ� WKH� ���Ü
�� DW��� FRQFHQWUDWLRQ� UDQJH� �7DEOH��� 7KH

)LJ�����/XPLQHVFHQFH� VSHFWUD� RI�6U�&H2��(X��
DW�YDULRXV�GRSLQJ�LRQ�FRQFHQWUDWLRQV��OH[F� ����QP���� �����z����Û�����DW������Û���DW���
��Û���DW������Û����DW���
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WUDQVIHU� UDWH� GHYLDWLRQ� IURP� WKH� OLQHDU� ODZ
DW� KLJK� GRSLQJ� LRQ� FRQFHQWUDWLRQV� LV� FRUUH�
ODWHG� ZLWK� WKH� OXPLQHVFHQFH� VSHFWUD�� $V� LV
VHHQ�IURP�)LJ�����DW�WKH�(X���FRQFHQWUDWLRQV
H[FHHGLQJ� �� DW���� WKH� TXHQFKLQJ� RI� �EOXH�
PXOWLSOHWV� EHJLQV�� 6XFK� D� GHYLDWLRQ� FRQ�
ILUPV� WKH� DVVXPSWLRQ� DERXW� WKH� FURVV�UH�
OD[DWLRQ�RFFXUUHQFH�LQ�WKH�HXURSLXP�VXEV\V�
WHP�
7KXV��WKH�PDWUL[�OXPLQHVFHQFH�TXHQFKLQJ

LV� FRQFOXGHG� WR� EH� D� UHVXOW� RI�)RUVWHU� UHVR�
QDQFH� HQHUJ\� WUDQVIHU� EHWZHHQ� GRQRUV� DQG
DFFHSWRUV� GLVWULEXWHG� UDQGRPO\� ZLWKLQ� WKH
FU\VWDO� YROXPH�� +RZHYHU�� LQ� 6U�&H2��� FH�ULXP� LRQV�DUH�RUGHUHG�DORQJ��'�FKDLQV� >��@
WKDW� VXSSRVHV� WKH� H[FLWRQLF� PHFKDQLVP� RI
WKH� OXPLQHVFHQFH� TXHQFKLQJ�� %RWK� )RUVWHU
DQG�H[FLWRQLF�PHFKDQLVPV�DUH�FKDUDFWHUL]HG
E\� WKH� URRW� ODZ� RI� HOHFWURQLF� H[FLWDWLRQ
TXHQFKLQJ�>������@��7KH�PDLQ�GLVWLQFWLRQ�RI
WKH� H[FLWRQLF� PHFKDQLVP� LV� D� VWURQJ� WHP�
SHUDWXUH� GHSHQGHQFH� RI� H[FLWRQ� PRELOLW\�

)RU� WKH� )RUVWHU� PHFKDQLVP�� WKH� TXHQFKLQJ
UDWH� GRHV� QRW� GHSHQG� RQ� WHPSHUDWXUH�� EH�
FDXVH�LW� LV�JRYHUQHG�E\�WKH�VSHFWUDO�RYHUODS
LQWHJUDO��ZKLFK� LV� SURSRUWLRQDO� WR� WKH�RYHU�
ODS�EHWZHHQ�WKH�GRQRU�HPLVVLRQ�VSHFWUXP�RI
WKH� GRQRU� DQG� WKH� DFFHSWRU� DEVRUSWLRQ� RQH�
5(� LRQV� DUH� FKDUDFWHUL]HG� E\� D�ZHDN� LQIOX�
HQFH� RI� HOHFWURQ�SKRQRQ� LQWHUDFWLRQV� RQ� WKH
RSWLFDO� SURSHUWLHV�� 6R�� WKH� WHPSHUDWXUH� GH�
FUHDVH�FDQ�FDXVH�RQO\�D�SDUWLDO�VSHFWUDO�OLQH
QDUURZLQJ�� ZKLOH� WKH� DUHD� XQGHU� WKH� VSHF�
WUDO� WUDQVLWLRQ� OLQH� UHPDLQLQJ� XQFKDQJHG�
7DNLQJ�LQWR�DFFRXQW�WKH�EURDG�OXPLQHVFHQFH
EDQG� RI� 6U�&H2�� WKDW� ZHDNO\� GHSHQGV� RQWHPSHUDWXUH� �)LJ����� DQG� WKH� UHWHQWLRQ� RI
WKH� UHVRQDQFH� FRLQFLGHQFH� RI� OXPLQHVFHQFH
DQG� DEVRUSWLRQ� EDQGV� RI� WKH� GRQRU� DQG� WKH
DFFHSWRU��ZH�FDQ�FRQFOXGH�WKDW�WKH�WHPSHUD�
WXUH�GHFUHDVH�VKRXOG�QRW�DIIHFW�VLJQLILFDQWO\
WKH� SUREDELOLW\� RI� WKH� HOHFWURQ� H[FLWDWLRQ
WUDQVIHU� IURP� WKH� GRQRU� WR� WKH� DFFHSWRU�
+RZHYHU��WKH�H[SHULPHQWV�FDUULHG�RXW�DW�QL�
WURJHQ� WHPSHUDWXUH� SRLQW� WKDW� WKH� WUDQVIHU
UDWH�GHFUHDVHV�DOPRVW�E\�DQ�RUGHU�RI�PDJQL�
WXGH� DW� WKH� VDPH� FRQFHQWUDWLRQ� RI� WKH� GRS�
LQJ� LRQV� �7DEOH��� 7KLV� LQ� SRVVLEOH� LI� H[FLWD�
WLRQ�LV�WUDQVIHUUHG�RQ�WKH�GRSLQJ�LRQ�GXH�WR
WKH� H[FLWDWLRQ� PLJUDWLRQ� DORQJ� WKH� FU\VWDO
FKDLQ�� ,Q� WKLV� FDVH�� WKH� H[FLWRQ� GLIIXVLRQ
FRQVWDQW� GHSHQGV� VWURQJO\� RQ� WHPSHUDWXUH
DQG�LV�JRYHUQHG�E\�WKH�DFWLYDWLRQ�ODZ�>��@�
7KH�H[SHULPHQWV�FDUULHG�RXW�KDYH�GHPRQ�

VWUDWHG�WKH�H[FLWRQLF�PHFKDQLVP�RI�HOHFWURQ
H[FLWDWLRQ� HQHUJ\� WUDQVIHU� IURP� WKH� FU\VWDO
PDWUL[� WR� WKH� GRSLQJ� HXURSLXP� LRQV�� 7KH
HQHUJ\� WUDQVIHU� HIILFLHQF\� DOORZV� XV� WR� H[�
SHFW� WKDW� 6U�&H2�� FU\VWDO� VWUXFWXUH� FRXOGIRUP� D� EDVH� IRU� GHYHORSPHQW� RI� OXPLQHV�
FHQFH�PDWHULDOV�HPLWWLQJ�LQ�YDULRXV�VSHFWUDO
UDQJHV�
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