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ZRUVHQV�WKH�WUDQVSDUHQFH�DQG�OLJKW�\LHOG��ZKLFK�LV�H[SODLQHG�E\�SDUWLDO�WUDQVIRUPDWLRQ�RI
FHULXP� LRQV� LQWR� D� VWDWH� RI� D� KLJKHU� R[LGDWLRQ� GHJUHH� �&H���o�&H����� ZLWK� &H��� QRW
LQYROYHG� LQ� VFLQWLOODWLRQ� SURFHVVHV� DQG� SOD\LQJ� WKH� UROH� RI� DEVRUSWLRQ� FHQWHUV� IRU� WKH
LQWULQVLF�UDGLDWLRQ��2Q�WKH�FRQWUDU\��WKH�KHDW�WUHDWPHQW�RI�*62�&H�FU\VWDOV�LQ�YDFXXP�PD\
UHVXOW� LQ�D�FHUWDLQ� LPSURYHPHQW�RI�WKHLU�VFLQWLOODWLRQ�FKDUDFWHULVWLFV��SUREDEO\�UHODWHG�WR�WKH
LQYHUVH� WUDQVIRUPDWLRQ�RI� WKH�FHULXP�FKDUJH� VWDWH� �&H���o�&H�����*62�&H� FU\VWDOV� WKDW�KDG
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6FLQWLOODWRUV� EDVHG� RQ� FHULXP�DFWLYDWHG
JDGROLQLXP� R[\RUWKRVLOLFDWH� �*62�&_�� VLQ�
JOH� FU\VWDOV�DUH�KLJKO\�SURPLVLQJ�IRU�DSSOL�
FDWLRQV�LQ�HOHFWURPDJQHWLF�FDORULPHWHUV��QX�
FOHDU�SK\VLFV��SRVLWURQ�WRPRJUDSK\��HWF��7KH
ZLGH� DSSOLFDWLRQ� ILHOG� RI�*62�&_� VFLQWLOOD�
WRU� FU\VWDOV� LV� GXH� WR� WKHLU� IDVW� DFWLRQ
�GHFD\�WLPHV�RI�DERXW����WR����QV��D�UDWKHU
KLJK� OLJKW� \LHOG� ������ WR� ����� SK�0H9��

KLJK� GHQVLW\� ������ J�FP���� VKRUW� UDGLDWLRQ
OHQJWK� ������ FP��� QRQ�K\JURVFRSLFLW\�� DQG
KLJK� WUDQVSDUHQFH� WR� LQWULQVLF� UDGLDWLRQ�
0RUHRYHU�� KLJK� UDGLDWLRQ� �XS� WR� ����UDG�
DQG� WHPSHUDWXUH� �XS� WR� ����&�� VWDELOLW\
PDNH� WKHVH� FU\VWDOV� DQ� RSWLPXP� FKRLFH� IRU
QXFOHDU� JHRSK\VLFV� HTXLSPHQW�� LQ� SDUWLFX�
ODU�� IRU� JDPPD�QHXWURQ� ORJJLQJ�� 7KH� RSWL�
PXP� FRQFHQWUDWLRQ� RI� WKH� DFWLYDWRU� GRSDQW

)XQFWLRQDO�0DWHULDOV�����1R��������� �������Û�,QVWLWXWH�IRU�6LQJOH�&U\VWDOV

)XQFWLRQDO�PDWHULDOV������������� ���



LQ�*62�&H�FU\VWDOV� LV�JHQHUDOO\�DVVXPHG�WR
EH�ZLWKLQ����Ü������>�@��WKRXJK�DW�&H�FRQ�
FHQWUDWLRQV� DERYH� ���Ü������� D� FHUWDLQ� GH�
FUHDVH�LQ�VFLQWLOODWLRQ�\LHOG�ZDV�QRWHG�>�@��

7KH�SUHSDUDWLRQ�RI�KLJK�TXDOLW\�*62�&H
VFLQWLOODWRUV� LV� VWURQJO\� FRQGLWLRQHG� E\� WKH
R[\JHQ�FRQWHQW�LQ�WKH�FU\VWDO�JURZWK�DWPRV�
SKHUH�� $W� KLJK� R[\JHQ� FRQFHQWUDWLRQV�� WKH
JURZQ�*62�&H� FU\VWDOV� DUH� RI� \HOORZ� FRORU
DQG�VKRZ�ORZ�OLJKW�\LHOG��ZKLOH�DW� ORZ�FRQ�
FHQWUDWLRQV�� WKH� FU\VWDOV� DUH� JUD\LVK�EOXLVK
DQG�VKRZ�ORZ�PHFKDQLFDO�VWUHQJWK�DFFRPSD�
QLHG� ZLWK� ORZ� UDGLDWLRQ� VWDELOLW\�� )XUWKHU�
VLQFH�WKHUH�LV�D�UHJLRQ�RI�PHOW�VXSHUFRROLQJ�
WKLV�FDXVHV�IRUPDWLRQ�RI�LQWULQVLF�VWUXFWXUDO
GHIHFWV� LQ� *62�&H� FU\VWDOV�� QDPHO\�� PL�
FURLQFOXVLRQV�� FHQWHUV� RI� DEVRUSWLRQ� DQG
VFDWWHULQJ�RI�WKH�LQWULQVLF�UDGLDWLRQ�WKDW�DUH
UHODWHG�WR�DJJUHJDWLRQ�RI�FDWLRQLF�YDFDQFLHV
9*G�� 9&H�� DQG� FRORU� FHQWHUV� EDVHG� RQ�&H��LRQV� >����@�� 7KHVH� GUDZEDFNV� FDQ� EH� SDU�
WLDOO\� UHPRYHG� E\� D� SRVW�JURZWK� WKHUPDO
WUHDWPHQW�� DQG� D� YHU\� LPSRUWDQW� SRLQW� LV
WKH� FKRLFH� RI� FRQGLWLRQV� DQG� HVSHFLDOO\� WKH
DWPRVSKHUH� ZKHUH� WKH� WKHUPDO� WUHDWPHQW
ZLOO�EH�FDUULHG�RXW�

)LUVW�� WKH� WKHUPDO� DQQHDOLQJ� GHFUHDVHV
VWUHVVHV� LQ�*62�&H� FU\VWDOV� WKDW� HPHUJH� LQ
WKH�JURZWK�SURFHVV��7KLV�LPSURYHV�PHFKDQL�
FDO�SURSHUWLHV�RI�WKH�FU\VWDOV�DQG�GLPLQLVKHV
WKH�QXPEHU�RI�GHIHFWV�WKDW�DIIHFW�QHJDWLYHO\
WKH� VFLQWLOODWLRQ� SDUDPHWHUV�� 6HFRQG�� VLQFH
PDLQWDLQLQJ�WKH�UHTXLUHG�R[\JHQ�FRQFHQWUD�
WLRQV� GXULQJ� FU\VWDO� JURZWK� LV� UDWKHU�SURE�
OHPDWLF��VWXGLHV�RI�WKH�SRVW�JURZWK�WKHUPDO
WUHDWPHQW� LQ� JDVHRXV� PHGLD� �QHXWUDO� DQG
ZLWK� SUH�VSHFLILHG� R[LGDWLRQ�UHGXFWLRQ� DELO�
LW\�� DQG� LWV� HIIHFWV� EHFRPH�YHU\� LPSRUWDQW�
%HIRUH�>�@��LW�KDV�EHHQ�HVWDEOLVKHG�WKDW�WKHU�
PDO�DQQHDOLQJ�RI�*62�&H�FU\VWDOV�LQ�DWPRV�
SKHUH� ZLWK� D� VSHFLILHG� FKHPLFDO� SRWHQWLDO
LPSURYHV�WKH�FU\VWDO�WUDQVSDUHQFH�DQG�VFLQ�
WLOODWLRQ� FKDUDFWHULVWLFV�� EXW� QR� VWXGLHV� RI
UDGLDWLRQ� HIIHFWV� XSRQ� VXFK� FU\VWDOV� ZHUH
UHSRUWHG�

,Q� WKLV� ZRUN�� ZH� VWXGLHG� WKH� HIIHFWV� RI
KHDW� WUHDWPHQW� LQ� YDULRXV� JDVHRXV� PHGLD
XSRQ� PDLQ� RSWLFDO�� OXPLQHVFHQFH�� VSHFWUDO
NLQHWLF�� DQG� VFLQWLOODWLRQ� FKDUDFWHULVWLFV� RI
*62�&_� FU\VWDOV�� LQFOXGLQJ� FU\VWDOV� WKDW
KDG�EHHQ�VXEMHFWHG�WR�J�LUUDGLDWLRQ�DW�GRVHV
RI� ���� WR� ���� UDG�� 7KH� *62�&_� FU\VWDOV
ZHUH�JURZQ�E\�WKH�&]RFKUDOVNL�PHWKRG�IURP
LULGLXP� FUXFLEOHV� LQ� QLWURJHQ� DWPRVSKHUH
ZLWK� DGGLWLRQ� RI� XS� WR� ���� YRO��� R[\JHQ
>�@�� 7KH� SXOOLQJ� UDWH� RI� WKH� FU\VWDO� LQJRW
ZDV�����WR�����PP�KÜ���URWDWLRQ�VSHHG����WR
���PLQÜ��� 7KH� FRQFHQWUDWLRQ� RI�&H� DFWLYDW�
LQJ�GRSDQW� LQ�WKH�FU\VWDOV�ZDV�����PRO����

7KH�DQQHDOLQJ�LQ�YDFXXP�ZDV�FDUULHG�RXW�LQ
D�IXUQDFH�ZLWK�KHUPHWLFDOO\�VHDOHG�DQG�SUH�
SXPSHG�RXW�ZRUNLQJ�VSDFH��ZLWK�WKH�FKHPL�
FDO�SRWHQWLDO�RI�WKH�DQQHDOLQJ�PHGLXP�EHLQJ
���WR����-�PROÜ���WKH�DQQHDOLQJ�WHPSHUDWXUH
��DERXW������P���7KHUPDO�WUHDWPHQWV�LQ�WKHR[\JHQ�FRQWDLQLQJ� �DLU�� DQG� UHGXFWLYH� �&2�
PHGLD� ZDV� FDUULHG� RXW� DW� ����� z� IRU
���KRXUV�

2SWLFDO� WUDQVPLVVLRQ� DQG�;�UD\� OXPLQHV�
FHQFH�VSHFWUD�ZHUH�PHDVXUHG�XVLQJ�D�XQLYHU�
VDO� VSHFWURSKRWRPHWULF� FRPSOH[� .698����
7KH� DIWHUJORZ� OHYHO� RI� VFLQWLOODWRUV� DIWHU� D
VSHFLILHG�WLPH�ZDV�GHWHUPLQHG�XVLQJ�D�PHDV�
XULQJ�FDOFXODWLQJ�V\VWHP��0&6��GHVLJQHG�IRU
GHWHUPLQDWLRQ�RI�NLQHWLF�SDUDPHWHUV�RI�VFLQ�
WLOODWRU� OXPLQHVFHQFH� >�@�� 7KH� ;�UD\� OXPL�
QHVFHQFH�OLJKW�\LHOG�YDOXHV�IRU�*62�&H�FU\V�
WDOV� ZHUH� GHWHUPLQHG� ERWK� LQ� WKH� FXUUHQW
DQG�VSHFWURPHWULF�PRGH��7KH�OLJKW�\LHOG�GH�
WHUPLQHG� E\� WKH� FXUUHQW� PHWKRG� �UHODWLYH
FXUUHQW�VLJQDO��ZDV�GHWHUPLQHG�E\�FRPSDUL�
VRQ� RI� VLJQDOV� IURP� WKH� VWXGLHG� DQG� UHIHU�
HQFH�VDPSOHV��7KH�VLJQDO�IURP�WKH�UHIHUHQFH
VDPSOH�RI�WKH�VDPH�VL]H�DV�WKH�VWXGLHG�VDP�
SOHV� ZDV� SXW� DV� ���� ��� 7R� PHDVXUH� WKH
VSHFWURPHWULF� FKDUDFWHULVWLFV� �OLJKW� \LHOG
,SXOVH�� DPSOLWXGH� UHVROXWLRQ� 5�� RI� *62�&HVFLQWLOODWRU� VDPSOHV�� ZH� XVHG� D� VWDQGDUG
VSHFWURPHWULF� FLUFXLW� FRPSULVLQJ� D� 5����
W\SH�307�� D� OLQHDU� VSHFWURPHWULF� DPSOLILHU
DQG�D�PXOWL�FKDQQHO�SXOVH�DQDO\]HU�EDVHG�RQ
D�SHUVRQDO�FRPSXWHU�

7KH� PDLQ� SDUDPHWHU� JHQHUDOO\� XVHG� WR
TXDQWLI\�WKH�HIIHFWV�RI�YDULRXV�IDFWRUV�XSRQ
WKH�FU\VWDO��LQFOXGLQJ�LUUDGLDWLRQ��IRU�R[LGH
VFLQWLOODWLRQ� FU\VWDOV� LV� WKH� GHJUDGDWLRQ� RI
WKH�WUDQVSDUHQFH�OHYHO��L�H���WKH�YDOXH�RI�LQ�
GXFHG� DEVRUSWLRQ� 'D� >����@�� 7KLV� YDOXH� LV
GHWHUPLQHG�DV�

'D� �OQ�7
�e�7��
G ���

ZKHUH� �� LV� WKH� WUDQVPLVVLRQ� FRHIILFLHQW
DIWHU�DQQHDOLQJ��7���WKDW�RI�WKH�LQLWLDO�VDP�SOH��G��WKH�VDPSOH�WKLFNQHVV�

%HVLGHV��WKH�LQIOXHQFH�RI�D�VSHFLILHG�IDF�
WRU�XSRQ�D�VFLQWLOODWRU�FDQ�EH�FKDUDFWHUL]HG
E\�FKDQJHV�LQ�WKH�OLJKW�\LHOG��HQHUJ\�UHVROX�
WLRQ� DQG�NLQHWLF� FKDUDFWHULVWLFV� �GHFD\� WLPH
DQG�DIWHUJORZ�OHYHO���:KHQ�VWXG\LQJ�WKH�HI�
IHFWV�RI�YDULRXV�W\SHV�RI�WKHUPDO�DQQHDOLQJ
DQG� VXEVHTXHQW� LUUDGLDWLRQ� XSRQ� *62�&H
FU\VWDOV�� ZH� FDUULHG� RXW� FRPSOH[� PHDVXUH�
PHQWV� RI� WKHVH� SDUDPHWHUV�� 7KH� DQQHDOLQJ
LQ�D�QHXWUDO�DWPRVSKHUH��ZKLFK� LV�DQ� LQGLV�
SHQVDEOH�HOHPHQW�RI�WKH�FU\VWDO�JURZWK�WHFK�
QRORJLFDO� SURFHVV� �VR�FDOOHG� SRVW�JURZWK� DQ�

/�1DJRUQD\D�HW�DO����2Q�UDGLDWLRQ�LQGXFHG�RSWLFDO����

��� )XQFWLRQDO�PDWHULDOV�������������



QHDOLQJ��GRHV�QRW�FKDQJH�WKH�VFLQWLOODWLRQ�RU
RSWLFDO� SDUDPHWHUV� DQG� VSHFWUDO� NLQHWLF
FKDUDFWHULVWLFV� RI� *62�&H� FU\VWDO� OXPLQHV�
FHQFH�� 7KLV� W\SH� RI� DQQHDOLQJ� LV� PDLQO\
DLPHG� DW� UHPRYLQJ� LQWHUQDO� PHFKDQLFDO
VWUHVVHV�LQ�WKH�JURZQ�FU\VWDOV��ZKLFK�IDFLOL�
WDWHV�WKHLU�IXUWKHU�PHFKDQLFDO�WUHDWPHQW��,Q
7DEOH����PDLQ�VFLQWLOODWLRQ�DQG�RSWLFDO�FKDU�
DFWHULVWLFV� DUH� SUHVHQWHG� IRU� *62�&H� FU\V�
WDOV� EHIRUH� DQG� DIWHU� WKHUPDO� DQQHDOLQJ� RI
YDULRXV�NLQGV��)LJ����VKRZV�WKH�LQGXFHG�DE�
VRUSWLRQ� VSHFWUD� RI� *62�&H� VDPSOHV� DIWHU
WKHUPDO� DQQHDOLQJ� LQ� YDULRXV� DWPRVSKHUHV�
$� VOLJKW� GHFUHDVH� RI� WKH� WUDQVSDUHQFH� OHYHO
LQ� WKH� ���Ü���� QP� UHJLRQ� DQG� ORZHULQJ� RI
WKH� OLJKW� \LHOG� E\� DERXW� ��� �� DIWHU� KHDW
WUHDWPHQW� LQ� DQ� R[\JHQ�FRQWDLQLQJ�PHGLXP
�DLU���ZLWK�WKH�;�UD\�OXPLQHVFHQFH�VSHFWUXP
XQFKDQJHG�� FDQ� EH� H[SODLQHG� E\� SDUWLDO
WUDQVLWLRQ� RI� FHULXP� LRQV� LQWR� D� VWDWH�ZLWK
KLJKHU� R[LGDWLRQ� GHJUHH� �&H���o�&H����
&H��� LRQV� DUH� QRW� LQYROYHG� LQ� VFLQWLOODWLRQ
SURFHVVHV�� EXW� SOD\� WKH� UROH� RI� DEVRUSWLRQ
FHQWHUV� IRU� WKH� LQWULQVLF� UDGLDWLRQ� RI� WKH
*62�&H�VFLQWLOODWRU�

,Q� FRQWUDVW� WR� DQQHDOLQJ� LQ� DQ� R[LGDWLYH
PHGLXP�� WKH� KHDW� WUHDWPHQW� LQ� YDFXXP
�FKHPLFDO� SRWHQWLDO� ��Ü��� -�PRO�� HQKDQFHV
WKH� RSWLFDO� FKDUDFWHULVWLFV�� $Q� LPSURYHG
WUDQVSDUHQFH�LV�REVHUYHG�LQ�WKH����Ü����QP
UDQJH�� ZLWK�PD[LPXP� DW� O� �����QP��7KLV
LV�DFFRPSDQLHG�E\�DQ�LQFUHDVH�LQ�OLJKW�\LHOG
E\� DERXW� ��� ��� 7KLV� FDQ� EH� H[SODLQHG� E\
DVVXPLQJ� WKDW� XQGHU� WKHUPDO� WUHDWPHQW� RI
WKLV� NLQG�� DQ� LQYHUVH� SURFHVV� RFFXUV�� L�H��
SDUWLDO� WUDQVIRUPDWLRQ� RI�&H��� WR�&H���� ,Q
WKLV� FDVH�� WKHUH� LV� D� KLJK� IRUPDWLRQ� SURE�
DELOLW\�RI�R[\JHQ�YDFDQFLHV��92��LQ�WKH�FU\V�WDO� PDWUL[�� UHVXOWLQJ� LQ� VHFRQGDU\� GHIHFW
IRUPDWLRQ� XQGHU� LUUDGLDWLRQ� ZLWK� VXE�

VHTXHQW� IRUPDWLRQ� RI� YDFDQF\� FRDJXODWLRQ
FRPSOH[HV� DW� KLJKHU� UDGLDWLRQ� GRVHV�� +HUH�
LW� LV� WR� QRWH� D� VXEVWDQWLDO� LQFUHDVH� LQ� WKH
DIWHUJORZ�OHYHO�

7KH� KHDW� WUHDWPHQW� LQ� D� UHGXFWLYH� PH�
GLXP� �&H�� DW� �� ������&� UHVXOWV� LQ� D� QR�
WLFHDEOH� YLVXDO� FKDQJHV� RI� WKH� VDPSOH�
QDPHO\�� WR� IRUPDWLRQ� RI� EOXH�FRORUHG� UH�
JLRQV� DQG� SDUWLDO� OD\HULQJ�� 7KLV� JLYHV� ULVH
WR� DQ� LQGXFHG� DEVRUSWLRQ� EDQG� LQ� WKH� ���Ü
���� QP� UHJLRQ�� WKH� YDOXH� RI� ZKLFK� DW� WKH
PD[LPXP� �O� ����� QP�� UHDFKHV� ���� FPÜ��
+RZHYHU��WR�JHW�D�IXOO�XQGHUVWDQGLQJ�RI�WKH
SURFHVVHV� RFFXUULQJ� XQGHU� VXFK� WUHDWPHQW�
RQH�VKRXOG�ORRN�IRU�RSWLPXP�FRQGLWLRQV�IRU
WKHLU�UHDOL]DWLRQ�

J�,UUDGLDWLRQ�RI�*62�&H�VDPSOHV�ZLWKRXW
DQQHDOLQJ� VKRZV� WKDW� WKH� LQLWLDO� VWDJHV� RI
LUUDGLDWLRQ� �'�|����� UDG�� FDXVH� KLJKHU
WUDQVPLVVLRQ� OHYHOV�� $W� KLJKHU� GRVHV�� WKH
WUDQVPLWWDQFH� LV� GHFUHDVHG�� DQG� DW� ����UDG
EHFRPHV�HYHQ�ORZHU�WKDQ�LQ�WKH�LQLWLDO�VDP�
SOH�� 7KH� VDPH� SLFWXUH� LV� REVHUYHG� DOVR� IRU

7DEOH���� 0DLQ� VFLQWLOODWLRQ� DQG� RSWLFDO� FKDUDFWHULVWLFV� RI� *62�&H� FU\VWDOV� EHIRUH� DQG� DIWHU
WKHUPDO�WUHDWPHQW�RI�GLIIHUHQW�NLQGV�

&RQGLWLRQV�
RI�WKHUPDO�
DQQHDOLQJ

/LJKW�\LHOG��U�X� 5��� ,QGXFHG
DEVRUSWLRQ
'D��FPÜ�

$IWHUJORZ
OHYHO�K���

'HFD\�WLPH
W��QV&XUUHQW�PHWKRG 6SHFWUR�PHWULF

PHWKRG
,QLWLDO�VDPSOH ���� ���� ��� � ����� W�� �����

W�� ����
,Q�DLU ���� ���� ���� ���� ����� W�� �����

W�� �����
,Q�YDFXXP ���� ���� ��� Ü���� ����� W�� �����

W�� ����
,Q�D�UHGXFWLYH

PHGLXP
Ü Ü Ü ���� ����� W�� �����

W�� ����

)LJ����� 7KH� LQGXFHG� DEVRUSWLRQ� VSHFWUD� RI
*62�&H� VDPSOHV� DIWHU� WKHUPDO� DQQHDOLQJ� LQ
GLIIHUHQW�DWPRVSKHUHV����Û�LQ�DQ�R[\JHQ�FRQ�
WDLQLQJ�PHGLXP����Û�LQ�DQ�YDFXXP����Û�LQ
D�UHGXFWLYH�PHGLXP��&2���
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VDPSOHV� WKDW� KDG� EHHQ� SUH�WUHDWHG� LQ� DQ
R[\JHQ�FRQWDLQLQJ� PHGLXP�� ,Q� 7DEOH���
PDLQ�VFLQWLOODWLRQ�DQG�RSWLFDO�FKDUDFWHULVWLFV
RI�*62�&H�FU\VWDOV�EHIRUH�DQG�DIWHU�KHDW�DQG
UDGLDWLRQ�WUHDWPHQW�RI�YDULRXV�NLQGV�DUH�SUH�
VHQWHG�� 7KH� LQGXFHG� DEVRUSWLRQ� VSHFWUD� IRU
WKLV�FDVH�DUH�VKRZQ�LQ�)LJ����

*62�&H�FU\VWDOV�WKDW�KDG�EHHQ�WKHUPDOO\
SUH�WUHDWHG�LQ�YDFXXP�VKRZHG�WKH�PRVW�VXE�
VWDQWLDO� UDGLDWLRQ�LQGXFHG� GHJUDGDWLRQ� RI
WKHLU�RSWLFDO�DQG�OXPLQHVFHQW�FKDUDFWHULVWLFV
�VHH�7DEOH�����$W� J�UDGLDWLRQ�GRVHV� RI� DERXW
����UDG��WKH�LQGXFHG�DEVRUSWLRQ�YDOXHV�ZHUH
DV�KLJK�DV�D���QP�a����Ü����FPÜ��� WKH� OLJKW
\LHOG� GHFUHDVHG�� WKH� DIWHUJORZ� EHFDPH
KLJKHU� E\� D� IDFWRU� RI� VHYHUDO� WHQV�� DQG� D
UHVLGXDO� SKRVSKRUHVFHQFH� DSSHDUHG�� 7KH� LQ�
WHQVH�UHVLGXDO�SKRVSKRUHVFHQFH�ZLWK�ORQJ�UH�
OD[DWLRQ�WLPHV�PD\�EH�FDXVHG�E\�ORFDOL]DWLRQ
RI�WKH�FKDUJH�FDUULHUV�H[FLWHG�E\�LUUDGLDWLRQ
XSRQ� LQWHUPHGLDU\� HQHUJ\� FDSWXUH� FHQWHUV
GXH� WR� DGPL[WXUHV� RU� PDWUL[� LRQV�� ,Q� WKLV
FDVH�� WKH� SUREDELOLW\� LV� LQFUHDVHG� RI� WKH
WUDQVIHU� WR� WKH� UDGLDWLYH� OHYHOV� RI� WKH� DFWL�
YDWRU�� ZKLFK� UHVXOWV� LQ� SURORQJHG� OXPLQHV�
FHQFH� DQG� KLJKHU� GHFD\� WLPHV�� )LJ���� LOOXV�
WUDWHV� WKH� NLQHWLFV� RI� LQGXFHG� DEVRUSWLRQ
VSHFWUD� DIWHU� VWRSSLQJ� WKH� LUUDGLDWLRQ�� ,Q
VWDEOH�URRP�FRQGLWLRQV��JUDGXDO�UHVWRUDWLRQ�RI
WKH� SURSHUWLHV� LV� REVHUYHG�� ZKLFK� LV� FKDUDF�
WHULVWLF�IRU�WKH�FDVH�RI�FRORU�FHQWHU�IRUPDWLRQ�

,W� FDQ� EH� FRQFOXGHG� WKDW� LQ� WKH� FDVH� RI
WKHUPDO� SUH�WUHDWPHQW� LQ� YDFXXP�� R[\JHQ
YDFDQFLHV�92� DUH� IRUPHG�� ZKLFK� DUH� ERXQGWR� LRQL]HG� HOHFWURQV� IRUPHG� DV� D� UHVXOW� RI
LUUDGLDWLRQ�� L�H���)�FHQWHUV�DUH�IRUPHG��3UH�
WUHDWPHQW� LQ� R[\JHQ�FRQWDLQLQJ� DWPRVSKHUH
GRHV�QRW�FDXVH�IRUPDWLRQ�RI�92�DQG��FRQVH�TXHQWO\��WR�DGGLWLRQDO�FRORULQJ�RI�WKH�VDPSOH��

7KLV� ZRUN� KDV� EHHQ� VXSSRUWHG� E\� 67&8
3URMHFW�*U����-��

5HIHUHQFHV
� ���.�7DNDJL��7�)XND]DZD��$SSO�3K\V�/HWW��������������
� ���0�.RED\DVKL� HW� DO��� 1XFO��,QVWU��DQG� 0HWK�

3K\V�5HV�$�������������������

7DEOH���� 0DLQ� VFLQWLOODWLRQ� DQG� RSWLFDO� FKDUDFWHULVWLFV� RI� *62�&H� FU\VWDOV� EHIRUH� DQG� DIWHU
WKHUPDO�DQG�UDGLDWLRQ�WUHDWPHQW�RI�YDULRXV�NLQGV

7UHDWPHQW
/LJKW�\LHOG��U�X�

5���
,QGXFHG
DEVRUSWLRQ
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$IWHUJORZ
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PHWKRG
6SHFWUR�PHWULF

PHWKRG
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J�LUUDGLDWLRQ������UDG� ���� ��� Ü���� �����
J�LUUDGLDWLRQ������UDG� ���� ��� ����� �����
J�LUUDGLDWLRQ������UDG� ���� ���� ��� �����
$QQHDOLQJ�LQ�DLU�

��J�LUUDGLDWLRQ������UDG�
���� ���� ��� ���� �����

$QQHDOLQJ�LQ�YDFXXP���
J�LUUDGLDWLRQ������UDG�

���� /DUJH�QRLVHV /DUJH�QRLVHV ���� �����

)LJ����� 7KH� LQGXFHG� DEVRUSWLRQ� VSHFWUD� RI
*62�&H� VDPSOHV� DIWHU� WKHUPDO� DQG� J�LUUDGLD�
WLRQ� WUHDWPHQW� RI� GLIIHUHQW� NLQGV�� �� Û
���� UDG�� �� Û� ���� UDG�� �� Û� ���� UDG�� �� Û
����UDG��DIWHU�WKH�WKHUPDOO\�SUH�WUHDWPHQW�LQ
DQ� R[\JHQ�FRQWDLQLQJ� PHGLXP��� �� Ü� ����UDG
�DIWHU�WKH�WKHUPDOO\�SUH�WUHDWPHQW�LQ�YDFXXP��

)LJ����� 7KH� NLQHWLFV� RI� LQGXFHG� DEVRUSWLRQ
VSHFWUD�RI�*62�&H�VDPSOHV�DIWHU�VWRSSLQJ�WKH
LUUDGLDWLRQ����Û�DIWHU�WKH�WKHUPDO�WUHDWPHQW
LQWR�YDFXXP����Û� LQ���K�DIWHU� LUUDGLDWLRQ�
��Û�LQ���K����Û�LQ���K����Û�LQ����K�
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