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%LVPXWK� JHUPDQDWH� %L�*H�2��� �%*2�� LVDQ�LQWULQVLF�XQGRSHG�VFLQWLOODWRU�WKDW�H[KLE�
LWV�D�KLJK�HIILFLHQF\�RI�KLJK�HQHUJ\�J�TXDQWD
UHFRUGLQJ�� D� VXIILFLHQW� IDVW�DFWLRQ� ����� QV�
DQG� LV�XQK\JURVFRSLF��%*2� LV�XVHG�VXFFHVV�
IXOO\� LQ� WKH� KLJK� HQHUJ\� SK\VLFV� �FDORULPH�
WHUV�� HOHFWURPDJQHWLF� VSHFWURPHWHUV��� PHGL�
FLQH��SRVLWURQ�HPLVVLRQ�WRPRJUDSK\��FRPSXWHU�
DLGHG� WRPRJUDSK\��� LQ� WKH� UDGLRDFWLYLW\
PRQLWRULQJ�GHYLFHV��JHRORJLFDO�VXUYH\��HWF��>�@�
7KH� %*2� FU\VWDOV� DUH� JURZQ� IURP� WKH

PHOW� LQ� R[\JHQ�FRQWDLQLQJ� DWPRVSKHUHV
XVLQJ� PDLQO\� &]RFKUDOVNL� WHFKQLTXHV�� ERWK
ORZ�JUDGLHQW� >�@� �WKH� D[LDO� JUDGLHQW� DW� WKH
FU\VWDOOL]DWLRQ� IURQW� �&)�� *� ����� WR
�� .�FP�� DQG� FODVVLFDO� >�@� �*�a����.�FP�
RQHV�� 7KH� R[\JHQ�FRQWDLQLQJ� PHGLXP� LV
XVHG� WR� SUHYHQW� WKH� PHOW� GH�VWRLFKLRPHWU\
>�@��7KH�TXDOLW\�RI�%*2�FU\VWDOV� LV�GHWHULR�
UDWHG�GXH�WR�WKH�SUHVHQFH�RI�GHIHFWV�WKHUHLQ�
QDPHO\�� LQFOXVLRQV� RI� IRUHLJQ� SKDVHV� WKDW
FDXVH� WKH� FU\VWDO� FRORUDWLRQ� DQG� LQFUHDVHG
DEVRUSWLRQ� RI� VHOI�HPLVVLRQ� >�@�� FRQWDPLQD�
WLRQ�RI�WKH�FU\VWDOV�ZLWK�SODWLQXP�GLVVROYHG
LQ� WKH� PHOW� UHVXOWLQJ� LQ� LQKRPRJHQHLW\� RI

VFLQWLOODWLRQ� FKDUDFWHULVWLFV� >�@�� JDV� LQFOX�
VLRQV� VFDWWHULQJ� WKH� FU\VWDO� VHOI�HPLVVLRQ
>�Ü�@�
,Q�WKH�PDVV�SURGXFWLRQ�RI�%*2�FU\VWDOV�

WKH�FU\VWDO�PRUSKRORJ\�LV�RI�D�JUHDW�LPSRU�
WDQFH�� VLQFH� LW� GHILQHG� WKH�PDWHULDO� ORVV� DW
SURFHVVLQJ� DQG� WKXV� WKH� SURGXFWLRQ� FRVW�
7KHUHIRUH�� WKH� SURGXFWLRQ� RI� FU\VWDOV� ZLWK
WKH� SUHVHW� PRUSKRORJ\� LV� H[WUHPHO\� LPSRU�
WDQW��)�%*2�FU\VWDOV�JURZQ�XVLQJ�&]RFKUDO�
VNL� WHFKQLTXH�� WKH� KHOLFDO� JURZWK� >�@� DQG
WZLVWHG� IRUP� >�@� DUH� W\SLFDO� GHIHFWV� LQIOX�
HQFLQJ�WKH�PRUSKRORJ\��:H�KDYH�IRXQG�WKDW
YHUWLFDO�UHFHVVHV�DUH�IRUPHG�DW�WKH�%*2�VXU�
IDFH� GXULQJ� WKH� JURZLQJ�� 7KH� RULJLQV� RI
WKRVH�GHIHFWV�DUH�QRW�GHVFULEHG�LQ�OLWHUDWXUH�
WKHUHIRUH��DUH�RI�LQWHUHVW�WR�EH�VWXGLHG��7KH
SXUSRVH�RI�WKLV�ZRUN�LV�WR�VWXG\�WKH�RULJLQV
DQG� WKH� IRUPDWLRQ�PHFKDQLVP� RI� WKH� YHUWL�
FDO�UHFHVVHV�DW�WKH�FU\VWDO�VXUIDFH�
7KH�%*2�FU\VWDOV�ZHUH�JURZQ�IURP�SODWL�

QXP�FUXFLEOHV� LQ� WKH��.ULVWDOO��0��DSSDUD�
WXV�ZLWK�LQGXFWLRQ�KHDWLQJ�XVLQJ�WKH�FODVVL�
FDO�&]RFKUDOVNL�WHFKQLTXH��7KH�FU\VWDOV�ZHUH
RI� ���u����PP�� VL]H�� WKH� SXOOLQJ� VSHHG
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ZDV� ���� PP�K�� WKH� URWDWLRQ� VSHHG� ��� WR
��� USP�� WKH� JURZLQJ� GLUHFWLRQ� ����!�� WKH
D[LDO�JUDGLHQW�DW�WKH�PHOW�VXUIDFH�DPRXQWHG
DERXW� ��� .�FP�� 7KH� JURZLQJ� ZDV� FDUULHG
RXW�LQ�DLU�RU�LQ�DUJRQ�R[\JHQ�PL[WXUH�ZLWK
$U�FRQWHQW������RU�PRUH��7KH�;�UD\�VWUXF�
WXUH� �;5'�� DQG�;�UD\� SKDVH� �;3$�� H[DPL�
QDWLRQV� ZHUH� FDUULHG� RXW� XVLQJ� D� '521� �
JHQHUDO� SXUSRVH� ;�UD\� GLIIUDFWRPHWHU
�&X.E�� O� ���������c��� 7KH� FU\VWDO� VXUIDFHFRPSRVLWLRQ�ZDV�VWXGLHG�E\�;�UD\�SKRWRHOHF�
WURQ� VSHFWURVFRS\� �;36�� XVLQJ� D� .UDWRV
;36����� LQVWUXPHQW� �WKH� UHVLGXDO� SUHVVXUH
LQ�WKH�FKDPEHU�����Ü��7RUU��0J.D�HPLVVLRQ�KJ� �������� H9��� 7KH� RSWLFDO� WUDQVPLVVLRQ
VSHFWUD� ZHUH� PHDVXUHG� LQ� WKH� ���� WR
����� QP� UDQJH� XVLQJ� D� GRXEOH�EHDP� 63(�
&25'����VSHFWURSKRWRPHWHU��7KH�PLFUR�LP�
SXULW\� FRQWHQW� ZDV� GHWHUPLQHG� E\� WKH
DWRPLF�HPLVVLRQ�VSHFWURVFRS\�XVLQJ�D�')6��
GLIIUDFWLRQ�VSHFWURJUDSK�
2Q� WKH� VXUIDFH� RI� WKH� JURZQ�%*2� FU\V�

WDOV�� ZH� KDYH� REVHUYHG� OLQHDU� YHUWLFDO� UH�
FHVVHV��)LJ�����RI�DERXW�����PP�GHSWK�DW�WKH
FU\VWDO� WRS� DQG� XS� WR� �� PP� LQ� LWV� ORZHU
SDUW�� :KHQ� WKH� FU\VWDO� ZDV� JURZQ� LQ� DLU�
WKH� UHFHVVHV�ZHUH� REVHUYHG� EHJLQQLQJ�DW� ��
WR� ��� PP� IURP� WKH� F\OLQGULFDO� SDUW�� IRU
FU\VWDOV� JURZQ� LQ� DUJRQ�R[\JHQ� PL[WXUH�
WKDW� GLVWDQFH� ZDV� �� WR� ��� PP�� 7KXV�� WKH
DSSHDUDQFH�PRPHQW� RI� WKH� VXUIDFH� UHFHVVHV
GHSHQGV�FRQVLGHUDEO\�RQ�WKH�JDV�DWPRVSKHUH
ZKHUH� WKH� FU\VWDO� ZDV� JURZQ�� 7KH� UHFHVVHV
ZHUH�FRQWLQXHG�XS�WR�WKH�FU\VWDO�HQG��,Q�WKH
XSSHU� FU\VWDO� SDUW�� WKH� ��� WR� ��� PP� ORQJ
UHFHVVHV� ZHUH� VKDSHG� DV� SDUDOOHO� VWUDLJKW
OLQHV� ZLWK� D� ZHOO�GHILQHG� VWHS� RI� DERXW
����PP��)LJ���D���7KHQ��WKH�UHFHVVHV�EHFDPH
VLQXRXV�DQG�GHHSHU��VRPHWLPHV�GLYHUJHQW�RU
FRQYHUJHQW� �)LJ���E��� ,Q� WKH� UHJLRQV� RI

FURVVHG� UHFHVVHV�� WKH� ;5'� KDV� UHYHDOHG
EORFNV� ZLWK� D� ��� WR� ���� GLVRULHQWDWLRQ�� WKH
GLVRULHQWDWLRQ� DQJOH� EHLQJ� FRLQFLGHQW� ZLWK
WKH�DQJOH�EHWZHHQ�WKH�UHFHVV�OLQHV��7KH�QRQ�
SDUDOOHO� UHFHVVHV� DUH� DSSHDUHG� ZKHQ� WKH
EORFNV� LQ� WKH� FU\VWDO� DUH� IRUPHG� DQG� WD�
SHUHG�� 7KXV�� WKH� UHFHVV� GLUHFWLRQ� LV� FRQ�
QHFWHG�ZLWK�WKH�FU\VWDO�VWUXFWXUH�SHUIHFWLRQ�
7KH� VXUIDFH�GHIHFWV�ZHUH� SUHVHQW� DOVR� LQ

WKH� FU\VWDOV� RI� WZLVWHG� PRUSKRORJ\� IRUPHG
E\�ZLQJ�OLNH�VSXUV��)LJ������,Q�VXFK�FU\VWDOV�
WKH�YHUWLFDO� UHFHVVHV�RQ� WKH�VSXU� LQQHU� VXU�
IDFH�DUH�VFUHHQHG�IURP�WKH�FUXFLEOH�ZDOO�UD�
GLDWLRQ�� 7KXV�� WKH� UHFHVVHV� FDQQRW� EH� VXS�
SRVHG� WR� DSSHDU� GXH� WR� WKH� FU\VWDO� VXUIDFH
PHOWLQJ� UHVXOWLQJ� IURP� RYHUKHDWLQJ� FDXVHG
E\�WKH�FUXFLEOH�ZDOO�UDGLDWLRQ�
7KH�R[\JHQ�FRQWHQW�LQ�WKH�JURZWK�DWPRV�

SKHUH� LQIOXHQFHG� VLJQLILFDQWO\� WKH� GHIHFW
GHSWK��7KH�ORZHU�ZDV�WKH�R[\JHQ�FRQWHQW�LQ
WKH� JDV� PHGLXP�� WKH� GHHSHU� ZHUH� WKH� UH�
FHVVHV� �DW� 2�� FRQFHQWUDWLRQ� !�� ��� XS� WR
��PP��DW�WKDW�������XS�WR���PP���$W�D�ORZ
R[\JHQ�FRQWHQW��������DQG�OHVV���LQFOXVLRQV

)LJ����� 6LGH� VXUIDFH�GHIHFWV� RI� D�%*2� FU\VWDO�� �D�� VWUDLJKW� OLQHV�DW�DERXW�����PP�VSDFLQJ� �RSWLFDO
PLFURVFRSH����E��VLQXRXV�DQG�GLYHUJLQJ�OLQHV�

)LJ�����6XUIDFH�GHIHFWV�XQGHU�D��ZLQJ��
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DUUDQJHG�LQ�URZV�ZHUH�DSSHDUHG�DW�WKH�VXU�
IDFH�RI� WKH�FU\VWDO�XSSHU�SDUW� �SULRU�WR� WKH
UHFHVVHV� IRUPDWLRQ��� /RZHU�� WKH� YHUWLFDO
URZV� RI� QHDU�VXUIDFH� LQFOXVLRQV� ZHUH� RE�
VHUYHG� DORQJ� ZLWK� WKH� UHFHVVHV� �)LJ�����
7KRVH� URZV�ZHUH� RXWFURSSHG� WR� WKH� VXUIDFH
ZLWKLQ� WKH� YHUWLFDO� UHFHVVHV�� ,Q� FU\VWDOV
JURZQ�LQ�DWPRVSKHUHV�FRQWDLQLQJ�PRUH�WKDQ
���� RI� R[\JHQ�� WKH� LQFOXVLRQV� DW� WKH� VXU�
IDFH� ZHUH� REVHUYHG� RQO\� VHOGRP� DQG� WKH
QHDU�VXUIDFH�RQHV�ZHUH�DEVHQW�DW�DOO�
7KH� WUDQVPLVVLRQ� VSHFWUXP� RI� D� VDPSOH

FRQWDLQLQJ� WKH� LQFOXVLRQV� LV� SUHVHQWHG� LQ
)LJ����� 7KH� LQFOXVLRQV� DUH� VHHQ� WR� GR� QRW
FDXVH� DGGLWLRQDO� DEVRUSWLRQ� FHQWHUV� EXW� DFW
DV�VFDWWHULQJ�FHQWHUV�
7R� GHWHUPLQH� WKH� LQFOXVLRQ� FRPSRVLWLRQ

XVLQJ� ;36�� D� FRPSDUDWLYH� DQDO\VLV� RI� WKH
FOHDYDJH� VXUIDFH� RI� D� GHIHFW�IUHH� FU\VWDO
�6DPSOH�$��DQG�RI�D�VXUIDFH�FRQWDLQLQJ�WKH
LQFOXVLRQV� �6DPSOH� %�� ZDV� FRQGXFWHG�� 7KH
VXUIDFH� FRPSRVLWLRQ� ZDV� GHWHUPLQHG� IURP
WKH�DUHD�UDWLR�XQGHU�WKH� OLQHV�RI�&�V��2�V�
%L�I��*H�S� FRUH� VKHOOV�� WDNLQJ� LQWR� DFFRXQW
WKH� VHQVLWLYLW\� IDFWRUV�� 7KH� DQDO\]HG� OD\HU
ZDV���QP� WKLFN��7KH� DWRPLF� FRQFHQWUDWLRQV
RI�HOHPHQWV�DW�WKH�VDPSOH�VXUIDFHV�DUH�SUH�
VHQWHG�LQ�7DEOH����WKH�SUHVHQFH�RI�FDUERQ�LV
GXH� WR� DGVRUSWLRQ� RI� K\GURFDUERQV� DW� WKH
VDPSOH�VXUIDFH��
7KH� DQDO\WLFDO� GDWD�KDYH� VKRZQ� WKDW� WKH

VXUIDFH� FRQWDLQLQJ� WKH� LQFOXVLRQV� LV� HQ�
ULFKHG�LQ�ELVPXWK�R[LGH�DV�FRPSDUHG�WR�WKDW
RI�D�GHIHFW�IUHH�FU\VWDO��7KXV��WKH�LQFOXVLRQV
PD\� FRQVLVWV� RI� SKDVHV� ZLWK� VWRLFKLRPHWU\
GHYLDWHG�IURP�WKH�HXO\WLQH�RQH� WRZDUGV� WKH
ELVPXWK�R[LGH��$FFRUGLQJ� WR� WKH�SKDVH�GLD�
JUDP� RI� %L�2�±*H2�� V\VWHP� >�@�� WKRVH

SKDVHV� FDQ� EH� VLOOHQLWH�%L��*H2��� RU� D� PH�WDVWDEOH�%L�*H2��RQHV��7KH�;3$�KDV�VKRZQWKDW� WKH� LQFOXVLRQV�DUH�IRUPHG�E\� WKH�SRO\�
FU\VWDOOLQH�PHWDVWDEOH�%L�*H2��SKDVH��,W�FDQEH�IRUPHG�LQ�WKH�GLIIXVLYH�PHOW�OD\HU�DW�WKH
&)� RI� WKH� FU\VWDO� LQ� JURZWK� >�@��0RUHRYHU�
WKH� %L�*H2�� FRQFHQWUDWLRQ� FDQ� LQFUHDVHIURP� WKH� &)� FHQWHU� WRZDUGV� LWV� SHULSKHU\
GXH� WR� FHQWULIXJDO� IRUFH� DQG� UDGLDO� PRWLRQ
RI�WKH�PHOW��FDXVHG�E\�WKH�FU\VWDO�URWDWLRQ��
7KDW� LV�ZK\� WKH� LQFOXVLRQV�ZHUH� IRUPHG�RQ
WKH�VXUIDFH�RI�WKH�FU\VWDO�XSSHU�SDUWV�ZKHQ
WKRVH�ZHUH�JURZQ�DW�D�JUHDW�D[LDO�JUDGLHQW�
,Q� WKH� FRXUVH� RI� JURZWK�� WKH� PHOW� OHYHO� LV
ORZHUHG�DQG�WKH�&)�LV�PRYHG�LQWR�WKH�FUXFL�
EOH�GHSWK��ZKLOH�WKH�D[LDO�JUDGLHQW�GHFUHDVHV
DV�WKH�FU\VWDO�LV�KHDWHG�E\�WKH�FUXFLEOH�ZDOO
UDGLDWLRQ�� ,Q� VXFK� FRQGLWLRQV�� WKH� FU\VWDO
VXUIDFH�WHPSHUDWXUH�H[FHHGV�WKDW�RI�WKH�PH�
WDVWDEOH� SKDVH� FU\VWDOOL]DWLRQ�� WKXV�
%L�*H2�� LQFOXVLRQV� DUH� QRW� FU\VWDOOL]HG� DWWKH� VXUIDFH�� 7KH� ORZ� D[LDO� JUDGLHQW�� WKH

)LJ����� &RORUHG� VXEVXUIDFH� LQFOXVLRQV� LQ� D
FU\VWDO�

)LJ�����7UDQVPLVVLRQ�VSHFWUD�RI�%*2�FU\VWDO�
��Ü�ZLWK�LQFOXVLRQV����Ü�HWDORQ�

7DEOH���� 7KH� DWRPLF� FRQFHQWUDWLRQV� RI� HOH�
PHQWV�DW�WKH�VDPSOH�VXUIDFHV�
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SUHVHQFH� RI� PLFUR�LPSXULWLHV� �7DEOH���� DQG
WKH� PHWDVWDEOH� SKDVH� DW� WKH� &)� UHVXOW� LQ
IRUPDWLRQ�RI�FHOOXODU�&)�PRUSKRORJ\�>��@�
$V� WKH� FHOOXODU�PRUSKRORJ\� RI� WKH�&)� LV

IRUPHG� IRU� WKH� %*2� FU\VWDOV�� WKH� ULEEHG
VWUXFWXUH� RI� WKH� OLTXLG�VROLG� LQWHUIDFH� LV� D
FKDUDFWHULVWLF� IHDWXUH� >��@�� 7KHUHIRUH�� WKH
LPSXULWLHV� DUH� FRQFHQWUDWHG� LQ� UHFHVVHV� EH�
WZHHQ� WKH� &)� ULEV� DW� WKH� JURZLQJ� FU\VWDO
SHULSKHU\�� EHFDXVH� WKH�PHOW� PRYHV� UDGLDOO\
ZLWK�UHVSHFW�WR�&)��7KH�SUHVHQFH�RI�%L�*H2�LQ� WKH� FHOO� UHFHVVHV� KLQGHUV� WKH� JURZWK� RI
HXO\WLQH� �%L�*H�2���� FU\VWDO�� 7KXV�� WKH� LP�SXULWLHV� EORFN� WKH� FU\VWDO� JURZWK� DQG� SUR�
YLGH�WKH�YHUWLFDO�UHFHVVHV��$V�WKH�D[LDO�JUD�
GLHQW� GHFUHDVHV� DQG� WKH� PHWDVWDEOH� SKDVH
FRQFHQWUDWLRQ� LQ� WKH� PHOW� LQFUHDVHV� GXULQJ
WKH� JURZWK�� WKH� VXUIDFH� GHIHFWV� EHFRPH
GHHSHU��:KHQ�WKH�JURZWK�DWPRVSKHUH�LV�GH�
SOHWHG�RI�R[\JHQ�����������WKH�%L�*H2��FRQ�FHQWUDWLRQ� LQ� WKH� PHOW� LV� LQFUHDVHG� VR� WKDW
WKH� PHWDVWDEOH� SKDVH� LV� FDSWXUHG� LQ� WKH
IRUP�RI�QHDU�VXUIDFH�LQFOXVLRQV�
,W�IROORZV�IURP�WKH�DERYH�WKDW�WKH�YHUWL�

FDO� UHFHVVHV� LQ� WKH�%*2� FU\VWDO� VXUIDFH� DS�
SHDU� GXH� WR� IRUPDWLRQ� RI� FHOOXODU� &)� PRU�
SKRORJ\� LQ� WKH� SUHVHQFH� RI� LPSXULWLHV�� 7KH
LPSXULWLHV�LQFOXGH�ERWK�WKH�PLFUR�LPSXULWLHV
LQ�WKH�LQLWLDO�FRPSRQHQWV�DQG�WKH�PHWDVWDEOH
%L�*H2��SKDVH�WKDW� LV�IRUPHG�LQ�WKH�FRXUVHRI� JURZWK�� ,W� LV� MXVW� WKH� PHWDVWDEOH� SKDVH
WKDW�SOD\V�WKH�FULWLFDO�SDUW�LQ�WKH�IRUPDWLRQ
RI�YHUWLFDO�UHFHVVHV�
7KXV��WKH�IRUPDWLRQ�RI�GHIHFWV�VKDSHG�DV

YHUWLFDO�UHFHVVHV�RQ�WKH�%*2�FU\VWDO�VXUIDFH
LV� FDXVHG� E\� IRUPDWLRQ� RI� WKH� PHWDVWDEOH
%L�*H2��SKDVH�LQ�WKH�PHOW�DQG�WKH�GHFUHDVHGD[LDO�JUDGLHQW�DW�WKH�&)�GXULQJ�WKH�JURZWK�
7KH� IROORZLQJ�PHFKDQLVP� RI� WKDW� SKHQRPH�
QRQ� LV� SURSRVHG�� $W� WKH� %*2� FU\VWDO
JURZWK�� WKH� IRUPHG� PHWDVWDEOH� SKDVH� DQG
GHFUHDVHG�D[LDO�JUDGLHQW�DW�WKH�&)�FDXVH�WKH
&)� FHOOXODU� PRUSKRORJ\�� WKH� LQFUHDVHG� FRQ�
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VXOWLQJ� LQ� WKH� LQFUHDVLQJ� GHSWK� RI� WKH� VXU�
IDFH� GHIHFWV� �IURP� ���� XS� WR� �� PP��� 7KH

XQLIRUP�VSDFLQJ������PP��RI�WKH�YHUWLFDO�UH�
FHVVHV�HYLGHQFHV� WKH�&)�FHOO�SHULRGLFLW\�DQG
WKH� SDUDOOHOLVP� WKHUHRI� FRQILUPV� WKH� FRQ�
VWDQW� &)� PRUSKRORJ\� LQ� WKH� FRXUVH� RI
JURZWK�� $V� WKH� EORFNV� DUH� IRUPHG� RU� RXW�
FURSSHG� LQ� WKH� FU\VWDO�� WKH�&)� FHOOV�EHFRPH
GLVSODFHG�� WKDW� LV� ZK\� WKH� UHFHVVHV� EHFRPH
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