
7KH�HIIHFW�RI�SKDVH�VWDWH�RQ�GDPSLQJ�FDSDFLW\LQ�7L±�$O±�0R±�9
7�5\XPVK\QD��,�1RVROHY��7�.RQVWDQWLQRYD

$�*DONLQ�'RQHWVN�,QVWLWXWH�IRU�3K\VLFV�DQG�(QJLQHHULQJ��
1DWLRQDO�$FDGHP\�RI�6FLHQFHV�RI�8NUDLQH��

���5�/X[HPEXUJ�6W���������'RQHWVN��8NUDLQH

5HFHLYHG
7KH� LQWHUQDO� IULFWLRQ� DQG� <RXQJ�V� PRGXOXV� EHKDYLRU� DW� IXQFWLRQ� WHPSHUDWXUH� LQ� WKH

UDQJH�IURP����.�WR�����.�ZHUH�VWXGLHG�LQ�7L±�$O±�0R±�9�DOOR\��7KH�FKDQJLQJ�RI�TXHQFK�
LQJ� WHPSHUDWXUH� UHJXODWHG� WKH� SKDVH� FRPSRVLWLRQ�� 7KH� LQWHUQDO� IULFWLRQ� SHDNV� DW� ���Ü
����.�ZHUH�REVHUYHG��7KH�SHDN�SDUDPHWHUV�ZHUH�IRXQG�WR�EH�VHQVLWLYH�WR�SKDVH�FRPSRVL�
WLRQ��7KH�QDWXUH�RI�PD[LPD�ZDV�GLVFXVVHG��7KH� VLJQLILFDQW�GHFUHDVH�RI�<RXQJ�V�PRGXOXV
ZDV�REVHUYHG�LQ�PRQRSKDVH�E�DOOR\�DIWHU�TXHQFKLQJ�DW�WHPSHUDWXUH�����&�

j°°ãË�ºmÈÓº� mãÒ«ÓÒË�ÁÈÏºmº�º� °º°�ÈmÈ�7L±�$O±�0R±�9� °¹ãÈmÈ�ÓÈ��Ëä¹Ë¯È��¯Ó©Ë�ÏÈ�
mÒ°Òäº°�Ò�mÓ��¯ËÓÓË�º��¯ËÓÒ«�Ò�äº��ã«��Ó�È�m��ÒÈ¹ÈÏºÓË���Ü����z��nÈÏºm©®�°º°�Èm
°¹ãÈmÈ�¯Ë��ãÒ¯ºmÈã°«�¹��Ëä�ÒÏäËÓËÓÒ«��Ëä¹Ë¯È��¯©�ÓÈ�¯ËmÈ�¹º��ÏÈ}Èã}����°�ÈÓºmãËÓº
°��Ë°�mºmÈÓÒË� äÈ}°Òä�äÈ� ¹¯Ò� ���Ü���� z�� ¹È¯ÈäË�¯©� }º�º¯º�º� ÏÈmÒ°«�� º�� ÁÈÏºmº�º
°º°�ÈmÈ�°¹ãÈmÈ���¯ºmË�ËÓ�ÈÓÈãÒÏ�¹¯º�Ë°°ºm��º�mË�È
�Ò²�ÏÈ�Áº¯äÒ¯ºmÈÓÒË�¹Ò}È��|­ÓÈ�
¯�ÎËÓº�ÏÓÈ�Ò�Ëã	ÓºË�°ÓÒÎËÓÒË�äº��ã«�m�º�ÓºÁÈÏÓºä�E�°¹ãÈmË�¹º°ãË�ÏÈ}Èã}Ò�º������v�

7LWDQ� DOOR\� �7L±�$O±�0R±�9�� ZDV� GHYHO�
RSHG� IRU� DYLDWLRQ� LQGXVWU\� DV� D� GHIRUPDEOH
KHDW�UHVLVWDQW� DQG� VWUXFWXUDOO\� VWDEOH� VXE�
VWDQFH�� ZKLFK� LV� DEOH� WR� IXQFWLRQ� DW� KLJK
PHFKDQLF� DQG� WKHUPDO� LQIOXHQFH� >����@�� ([�
SRVHG� WR� YDULRXV� LQIOXHQFHV�� WKH� PDWHULDO
FDQ�UHDOL]H�D�YDULHW\�RI�VWUXFWXUDO�DQG�SKDVH
VWDWHV��7RGD\�WKH�SRVVLELOLWLHV�RI�FRQWUROOLQJ
WKH�VWUXFWXUH�DQG�SURSHUWLHV�RI�WKH�DOOR\�E\
WKHUPRPHFKDQLF� WUHDWPHQW� DUH� IDU� IURP
EHLQJ� H[KDXVWHG�� 7KH� SURFHVVHV� WKDW� WDNH
SODFH�DW�VXFK�FRQWUROOLQJ�DQG�WKHLU�HIIHFW�RQ
WKH�PHFKDQLF�FKDUDFWHULVWLFV�RI�WKH�PDWHULDO
DUH�QRW�VWXGLHG�LQ�IXOO�PHDVXUH��2QH�RI�WKH
LQIRUPDWLYH� PHWKRGV� IRU� QRQGHVWUXFWLYH
FKHFN�RI�PDWHULDOV�VWUXFWXUH�DQG�SURSHUWLHV
LV�WKH�PHWKRG�RI�LQWHUQDO�IULFWLRQ�>����@��7KH
PHDVXULQJ�RI�XOWUDVRXQG�ZDYH�DEVRUSWLRQ�LQ
UHODWLRQ� WR� WKH� IUHTXHQF\�� WKH� RVFLOODWLRQV
DPSOLWXGH� DQG� RWKHU� SDUDPHWHUV� DOORZ
VWXG\LQJ� WKH� PDWHULDO� SURSHUWLHV� LQ� WKH
SURFHVV� RI� KHDWLQJ�� GHIRUPLQJ� RU� SKDVH
WUDQVIRUPDWLRQ�� 7KLV� DUWLFOH� LV� GHYRWHG� WR
VWXG\LQJ�WKH�WKHUPRPHFKDQLF�SURFHVVLQJ�HI�

IHFW�RQ�WKH�VWUXFWXUH�DQG�SURSHUWLHV�RI�WLWDQ
DOOR\�7L��$O��0R��9�E\�LQWHUQDO�IULFWLRQ��,)��

%HIRUH�WKH�VDPSOHV�SUHSDUDWLRQ��WKH�PDWH�
ULDO�ZDV�DQQHDOHG�DW�����&�IRU���K��WKH�WHP�
SHUDWXUH� EHLQJ� KLJKHU� WKDQ� SKDVH� E�o�D���E
WUDQVLWLRQ��IRU�WKLV�DOOR\�LW�LV�����&�>�@���$V
D�UHVXOW�RI�DQQHDOLQJ��E�VWDWH�%&&��EXON�FHQ�
WHUHG� FXELN�� ODWWLFH� ZLWK� JUDLQ� VL]H� DERXW
����PP� LV� IRUPHG� LQ� DOO� WKH� YROXPH� RI� WKH
PDWHULDO�� )RU� WKH� LQWHUQDO� IULFWLRQ� VWXGLHV�
F\OLQGULFDO� VDPSOHV� �� PP� LQ� GLDPHWHU� DQG
RI� KDOI�ZDYH� OHQJWK� ���Ü��� PP�� ZHUH� SUH�
SDUHG�� 7KH� OHQJWK� ZDV� VHOHFWHG� H[SHULPHQ�
WDOO\��$IWHU���K�RI�KHDWLQJ� DW� WKH� WHPSHUD�
WXUHV� IURP� ����&� WR� �����&�ZLWK� GLIIHUHQW
H[SRVXUHV� �LQ� WKH� RSHQ� DLU� DQG� LQ� YDFXXP
DPSRXOHV��� WKH� VDPSOHV� ZHUH� ZDWHU�
TXHQFKHG�� 7KH� VDPSOHV� ZHUH� GHIRUPHG� DW
XQLD[LDO�WHQVLRQ��7KH�K\GURH[WUXVLRQ�GHIRU�
PDWLRQ� ZDV� GRQH� ZLWK� VSHFLDO� HTXLSPHQW�
GHYHORSHG�LQ�RXU�LQVWLWXWH��7KH�SKDVH�VWUXF�
WXUH�ZDV�GHWHUPLQHG�ZLWK�;�UD\�DQDO\VLV��,Q
WKH� VDPSOHV� SUHSDUHG� WKH� UHOD[DWLRQ� VSHF�
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WUXP� RI� LQWHUQDO� IULFWLRQ� G�7�� LQ� WKH� WHP�
SHUDWXUH� VSDQ� ��Ü���� .� ZDV� VWXGLHG�� 7KH
VLPXOWDQHRXV� PHDVXUHPHQWV� RI� G� VFLQWLOOD�
WLRQV� ORJDULWKPLF� GHFUHPHQW� DQG� QRUPDO
HODVWLFLW\�PRGXOXV�(�ZHUH�PHDVXUHG�E\� WKH
PHWKRG� RI� GRXEOH� FRPSRVLWH� YLEUDWRU� >����@
LQ� ��Ü���� N+]� IUHTXHQF\� UDQJH� LQ� WKH� UH�
JLRQ�RI�DPSOLWXGH�LQGHSHQGHQW�LQWHUQDO�IULF�
WLRQ� IRU� WKH� ORQJLWXGLQDO� RVFLOODWLRQV� PRGH
ZLWK�WKH�DPSOLWXGH�H� ���Ü���7KH�FRPSRVLWH
YLEUDWRU�ZDV� VLWXDWHG� LQ� WKH�YDFXXP�FKDP�
EHU�RI�.*�����FU\RVWDW�DW�WKH�SUHVVXUH�OHVV
WKDQ���Ü��PP�RI�PHUFXU\��7KH�UDWH�RI�KHDW�
LQJ�DQG�FRROLQJ�RI�WKH�VDPSOHV�ZDV�QR�PRUH
WKDQ�����.�PLQ��7KH�WHPSHUDWXUH�DQG�ORJD�
ULWKPLF� GHFUHPHQW� RI� IDGLQJ� PHDVXUHPHQW
HUURU�ZDV�a�����

$V�D�UHVXOW�RI�LQWHUQDO�IULFWLRQ�G�7��WHP�
SHUDWXUH� GHSHQGHQFLHV� LQ� 7L±�$O±�0R±�9
DOOR\��D�VWDEOH�PD[LPXP�RI�LQWHUQDO�IULFWLRQ
LV� IRXQG� LQ� WHPSHUDWXUH� UDQJH� ���Ü���� .
�)LJV����� ���� WKH� SRVLWLRQ�7P� DQG�KHLJKW� GPRI�ZKLFK� GHSHQG� RQ� WHPSHUDWXUH� DV�ZHOO� DV
RQ�WKH�DQQHDOLQJ�FRQGLWLRQV�RI�WKH�VDPSOHV�
7KH�LQFUHDVH�RI�KDUGHQLQJ�KHDW�WHPSHUDWXUH
IURP�����&� WR� ����&� OHDGV� WR� WKH� GLVSODFH�
PHQW� RI� PD[LPXP� WHPSHUDWXUH� 7P� IURP����.�WR�����.��WKH�KHLJKW�RI�WKH�SHDN�GPLQFUHDVLQJ�ILYH�WLPHV��7KH�IXUWKHU�LQFUHDVH�RI
WKH�KHDWLQJ�WR������&�OHDGV�WR�WKH�GHFUHDVH�RI
SHDN�7P� WHPSHUDWXUH� IURP� ����.� WR� ����.DQG�D�VPDOO�GHFUHDVH�RI�SHDN�GP�KHLJKW�7KH� YDOXH� RI� GDPSLQJ� DOVR� GHSHQGV� RQ
WKH� GHIHFW� VWUXFWXUH� RI� WKH� DOOR\�� 7KH� HI�
IHFWV� RI� WKH� XQLD[LDO� GHIRUPDWLRQ� DQG� K\�
GURH[WUXVLRQ� RQ� WKH� ORJDULWKPLF� GHFUHPHQW
DQG�<RXQJ�V�PRGXOXV� DW� URRP� WHPSHUDWXUH
DUH�VKRZQ�LQ�)LJ����

7KH�GDWD�RQ�WKH�KHDWLQJ� WHPSHUDWXUH� LQ�
IOXHQFH� RQ� WKH� GDPSLQJ� YDOXH� G���� DQG

<RXQJ�V�PRGXOXV�(����DW�URRP�WHPSHUDWXUHDUH� UHSUHVHQWHG� LQ� )LJ����� 7KH� WHPSHUDWXUH
LQFUHDVLQJ� WR� ����&�� WKH� PRGXOXV� EHFRPHV
VPDOOHU�� DQG� LWV� IXUWKHU� EHKDYLRU� GHSHQGV
RQ� WKH� FRQGLWLRQV� RI� WKH� H[SHULPHQW�� 9DF�
XXP�DQQHDOLQJ�GRHVQ�W� LQIOXHQFH� WKH�PRGX�
OXV��ZKLOH�DQQHDOLQJ�LQ�WKH�RSHQ�DLU�OHDGV�WR
WKH� LQFUHDVH� RI� WKH� PRGXOXV�� 7KH� YDOXH� RI
LQWHUQDO� IULFWLRQ� G���� PRQRWRQRXVO\� LQ�FUHDVHV�ZLWK�WKH�KHDWLQJ�WHPSHUDWXUH�

6R��QRZ�ZH� VKDOO� GLVFXVV� WKH� UHVXOWV��7R
ILQG� RXW� WKH� QDWXUH� RI� WKH� SHDN� REVHUYHG�
DGGLWLRQDO�H[SHULPHQWV�IRU�VWXG\LQJ�WKH�GH�
SHQGHQFH�RI�G�7��DW�RWKHU�IUHTXHQFLHV�RI�XO�
WUDVRXQG�RVFLOODWLRQV�ZHUH�KHOG��$�GLVSODFH�
PHQW� RI� ,)� SHDN� WRZDUGV� KLJKHU� WHPSHUD�
WXUHV� DW� WKH� LQFUHDVH� RI� RVFLOODWLRQV
IUHTXHQF\�ZDV�GLVFRYHUHG��7KLV�FRQILUPV�WKH
UHOD[DWLRQ� RULJLQ� RI� WKH� SHDN�� 7KH� DFWLYH
HQHUJ\� RI� DFWLYDWLRQ�� FDOFXODWHG� E\� 0D[�
9HUW� IRUPXOD�� LV� 8� ������ H9� DQG� FRUUH�
VSRQGV� WR� WKH�GHIRUPDWLRQ�PHFKDQLVP��FRQ�

)LJ����� 7KH� WHPSHUDWXUH� GHSHQGHQFLHV� RI� LQ�
WHUQDO�IULFWLRQ�DQG�<RXQJ�V�PRGXOXV�IRU�WZR�
SKDVH������E��������D� DOOR\� �DIWHU� KHDWLQJ
WR�����&��

)LJ����� 7KH� HIIHFW� RI� GHIRUPDWLRQ� RQ� WKH
GDPSLQJ� GHFUHPHQW� DQG� <RXQJ�V� PRGXOXV
�PHDVXUHG�DW�URRP�WHPSHUDWXUH��

)LJ����� 7KH� WHPSHUDWXUH� GHSHQGHQFLHV� RI� LQ�
WHUQDO� IULFWLRQ�DQG�<RXQJ�V�PRGXOXV�IRU�PR�
QRSKDVH�������E�DOOR\��DIWHU�TXHQFKLQJ�KHDW�
LQJ�WR�����&��
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QHFWHG� ZLWK� WKH� SRLQW� GHIHFWV� FDXVHG� E\� D
ODUJH�QXPEHU�RI�DOOR\LQJ�HOHPHQWV�>�@�

%XW�,)�PD[LPXP�REVHUYHG�LV�PXFK�ZLGHU
WKDQ� 'HE\H� SHDN�� ZKLFK� LPSOLHV� WKDW� WKHUH
DUH� VRPH� RWKHU�SURFHVVHV� LQ� WKH� JLYHQ� WHP�
SHUDWXUH� LQWHUYDO�� ,Q�RXU�YLHZ��DW�WKH�VDPH
WLPH�ZLWK� WKH�GHIHFWV�UHOD[DWLRQ��D�WKHUPDO
SKDVH�WUDQVIRUPDWLRQ��37��ElDcc�WDNHV�SODFH
E\�PDUWHQVLWH�PHFKDQLVP�LQ�WKH�SHDN�UDQJH
DW� ���Ü���� .�� 7KH� SUREDELOLW\� RI� ElDcc
WUDQVIRUPDWLRQ�LV�LQGLFDWHG�E\�WKH�UHVXOWV�RI
ZRUNV� >�Ü�@�� LQ� ZKLFK� WKLV� WUDQVIRUPDWLRQ
LV� REVHUYHG� DW� URRP� WHPSHUDWXUH� DQG� LQLWL�
DWHG� E\� GHIRUPDWLRQ�� 7KLV� PHDQV� WKDW� WKH
PDUWHQVLWH�SRLQW�7I�LV�ORZHU�WKDQ�URRP�WHP�SHUDWXUH� IRU�PHWDVWDEOH�PRQRSKDVH�E� DOOR\�
DQG�WKH�FRROLQJ�RI�WKH�DOOR\�DW�,)�PHDVXULQJ
OHDGV� WR�PDUWHQVLWH� WUDQVIRUPDWLRQ�RI� WKHU�
PDO�RULJLQ�

7KH� SDUDPHWHUV� RI� ,)� PD[LPXP� GHSHQG
RQ�WKH�TXHQFKLQJ�WHPSHUDWXUH�GXH�WR�GLIIHU�
HQW�SKDVH�FRPSRVLWLRQV�RI�WKH�DOOR\�DQG�WKH
SHFXOLDULWLHV� RI� PDUWHQVLWH� WUDQVIRUPDWLRQV
DW�WKH�SKDVHV�ZLWK�YDULRXV�PHWDVWDELOLW\�GH�
JUHHV��$FFRUGLQJ�WR�WKH�SKDVH�GLDJUDP��DW�URRP
WHPSHUDWXUHV� WKH� WLWDQ� DOOR\� LV� 7L±�$O±�0R±�9
WZR�SKDVH�D���E�DOOR\��WKH�WHPSHUDWXUH�RI�E���D
WUDQVIRUPDWLRQ�EHLQJ�����&��$IWHU�WKH�KHDW�
LQJ�IROORZHG�E\�TXHQFKLQJ�IURP�����&�WHP�
SHUDWXUH� RQH�SKDVH�E� VWDWH�%&&� LV� UHDOL]HG�
7KLV� VWDWH� LV� PRUH� PHWDVWDEOH� WKDQ� WZR�
SKDVH� VWDWH��$IWHU�KDUGHQLQJ�KHDW�DW�7��
����&�� WZR�SKDVH� E���D� VWDWH� LV� IRUPHG� LQ
WKH� PDWHULDO�� +HUH� WKH� DPRXQW� RI� SUHFLSL�
WDWH� KH[DJRQDO� D� SKDVH� LV� WKH� ODUJHU�� WKH
ORZHU� WKH� DQQHDOLQJ� WHPSHUDWXUH� LV�� ,Q� WKH
WZR�SKDVH� DOOR\� WKH� E� SKDVH� PHWDVWDELOLW\
GHJUHH�GHFUHDVHV�GXH�WR�E�SKDVH�HQULFKPHQW
LQ� DOOR\LQJ� HOHPHQWV� DW� D� SKDVH� SDUWLFOHV

SUHFLSLWDWLQJ�� 7KH� FRUUHODWLRQ� EHWZHHQ� WKH
E� SKDVH� DPRXQW� DQG� WKH� SDUDPHWHUV� RI� ,)
SHDN� DOORZV� XV� WR� VHW� XS� D� FRUUHVSRQGHQFH
EHWZHHQ� WKH� WHPSHUDWXUH� RI� WKH� PD[LPXP
7P�DQG�WKH�RQH�RI�WKH�PDUWHQVLWH�WUDQVLWLRQ7I�� 7KH� ORZHULQJ� RI�7P� WHPSHUDWXUH� LQ� WZR�SKDVH�DOOR\�FDQ�DOVR�EH�H[SODLQHG��)RU�D�PRUH
VWDEOH� E� SKDVH� LQ� WKH� WZR�SKDVH� DOOR\� WKH
SUREDELOLW\�RI�PDUWHQVLWH�IRUPDWLRQ� LV� ORZHU�
ZKLFK� VKRXOG� FDXVH� WKH� ,)� SHDN� WHPSHUDWXUH
GLVSODFHPHQW��IURP�����WR�����.�)LJV��������

,W� LV� NQRZ� WKDW� ,)� SHDN�� JHQHUDWHG� E\
SKDVH� WUDQVIRUPDWLRQV�� LV� DFFRPSDQLHG� E\
<RXQJ�V�PRGXOXV�(� DQRPDOLHV�DW� WUDQVLWLRQ
WHPSHUDWXUH� 7I� >�������@�� $V� WKH� PHDVXUH�PHQWV�VKRZ��WKHUH�LV�D�FKDQJH�FXUYH�RI�(�7�
FXUYH� IRU�PRQRSKDVH� VDPSOHV� �������E�� LQ
WKH� 7P� UDQJH� �)LJ������ 7KLV� FRQILUPV� WKHH[LVWLQJ�RI�ElD�SKDVH�WUDQVIRUPDWLRQ�

$W� WKH� VDPH�WLPH�� WKH� DEVHQFH� RI� REYLRXV
PRGXOXV�FKDQJH�IRU�WZR�SKDVH�DOOR\�DV�ZHOO�DV
PXFK� VPDOOHU� ZLGWK� DQG� KHLJKW� RI� WKH� SHDN
�)LJ�����FDQ�LQGLFDWH�WKH�GHFUHDVH�RI�7I�ORZHUWKDQ� HYHQ� QLWULF� WHPSHUDWXUHV�� ,Q� WKLV� FDVH�
WKH� GHSHQGHQFH� G�7�� DW� ���� .� LV� LQIOXHQFHG
RQO\�E\�UHOD[DWLRQ�,)�PD[LPXP�FRPSRQHQW�

1RQXQLIRUP� DQG� QRQVWDWLRQDU\� LQWHUQDO
WKHUPDO� VWUHVVHV�� ZKLFK� DSSHDU� GXULQJ� WKH
TXHQFKLQJ�� DOVR� JLYH� VRPH� FRQWULEXWLRQ� WR
ZLGH� ,)�PD[LPXP� IRUPLQJ��7KH\�PDNH� IRU
Dcc� PDUWHQVLWH� IRUPLQJ� DQG�PXFK� LQIOXHQFH
WKH� HQHUJ\� FRQGLWLRQV� DURXQG� WKH� LPSXUL�
WLHV��FKDQJLQJ�WKH�UHOD[DWLRQ�FRQGLWLRQV�

6WUHVV� PLVILWV� DOVR� DIIHFW� ,)� SHDN�� DS�
SHDULQJ� RQ� WKH� SKDVH� ERXQGDULHV� GXH� WR
GDPSLQJ� FDSDFLW\� DQLVRWURS\� DQG� WKHUPDO
H[SDQVLRQ�RI�YDULRXV�SKDVHV��7KHVH�VWUHVVHV
FDQ�KDYH�UDWKHU�ELJ�YDOXH��VPI�|����03D�DWFRROLQJ�IRU�����.���DFFRUGLQJ�WR�HYDOXDWLRQV
SURGXFHG�LQ�>��@���

$V� WKH� VWXGLHV� VKRZ�� GDPSLQJ� ORJDULWK�
PLF� GHFUHPHQW� DEVROXWH� YDOXH� E� FRUUHODWHV
ZLWK�WKH�VWUXFWXUDO�VWDWH�RI�WKH�DOOR\��:KHQ
PRQRSKDVH�DOOR\� LV�GHIRUPHG�E\�VWUHWFKLQJ�
WKH� REVHUYHG� VWUXFWXUH� �RI� GLVORFDWLRQV�
PDUWHQVLWH�OD\HUV��GHIHFWV�LQFUHDVH�>�@�LV�DF�
FRPSDQLHG� E\� GDPSLQJ� G���� LQFUHDVH�� ,QFDVH� RI� PRUH� FRPSOLFDWHG� GHIRUPDWLRQ� SDW�
WHUQ�GXULQJ�K\GURH[WUXVLRQ�� WKH�GHIHFWV� LQ�
FUHDVH� FDXVHV� WKH� LQFUHDVH� RI� ,)� �)LJ�����
7KH� LQFUHDVH� RI� TXHQFKLQJ� GHIHFWV� ZLWK
KLJKHU� TXHQFKLQJ� WHPSHUDWXUH� �)LJ����� LV
DOVR� DFFRPSDQLHG� E\� GDPSLQJ� GHFUHPHQW
G���� LQFUHDVH��7KH� H[SHULPHQW� VKRZHG�D� VH�ULRXV� HIIHFW� RI� TXHQFKLQJ� WHPSHUDWXUH� RQ
WKH� PRGXOXV� RI� HODVWLFLW\�� ,I� WKH� PRGXOXV
YDOXH� LQ� WZR�SKDVH� DOOR\� FDQ� EH� FDXVHG� E\
WKH� VWUHQJWKHQLQJ� LQIOXHQFH� RI� WZR�SKDVH

)LJ����� 7KH� HIIHFW� RI� TXHQFKLQJ� WHPSHUDWXUH
RQ� WKH� GDPSLQJ� GHFUHPHQW� DQG� <RXQJ�V
PRGXOXV��PHDVXUHG�DW�URRP�WHPSHUDWXUH���
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ERXQGDULHV� DQG� E�SKDVH� HQULFKPHQW� LQ
GRSDQWV�� WKHQ� WKH� FRHIILFLHQW� LQFUHDVH� DW
WHPSHUDWXUHV� KLJKHU� WKDQ� ����&� PD\� EH
FRQQHFWHG�ZLWK�WKH�LQFUHDVH�RI�K\GURJHQ�DE�
VRUSWLRQ� >�@�� 7KH�PRVW� LQWHUHVWLQJ� UHVXOW� LV
WKH� VXIILFLHQW�GHFUHDVH�RI�<RXQJ�V�PRGXOXV
DIWHU� TXHQFKLQJ� IURP� ����&�� L�H�� LQ� PRQR�
SKDVH� E�DOOR\�� :H� KDYH� IRXQG� D� UHJLRQ� RI
ORZ�PRGXOXV� VWDWH�� LQ�ZKLFK�DOOR\�GHIRUPD�
WLRQ� LV�PXFK�HDVLHU�� LQ�WKH�DOOR\��$�VLPLODU
GHFUHDVH� RI� WKH� PRGXOXV� ZDV� REVHUYHG� LQ
RWKHU� WLWDQ� DOOR\V�� 7L±��7D±�1E±�=U� DQG
7L±��1E±��=U�>��@��7KH�VWDWH�RI�WKH�PDWHULDO
ZLWK� WKH� ORZ� PRGXOXV� LV� QDPHG� �UXEEHU��
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