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7KH�FRQGHQVDWLRQ�LQ�YDFXXP�LV�RQH�RI�WKH
ZLGHO\�XVHG� WHFKQLTXHV�WR�REWDLQ� WKLQ�ILOPV
DQG� KDV� D� QXPEHU� RI� DGYDQWDJHV� DV� FRP�
SDUHG�ZLWK�RWKHU�WHFKQLTXHV��HOHFWULF�GHSRVL�
WLRQ�� FKHPLFDO� GHSRVLWLRQ� IURP� VROXWLRQV�
FDWKRGH� VSXWWHULQJ�� HWF���� 7KH� ILOPV� RE�
WDLQHG� E\� WKLV� WHFKQLTXH� DUH� FKDUDFWHUL]HG
E\�KLJK�SXULW\�GXH� WR�XVH�RI�KLJK�YDFXXP�
0RUHRYHU��WKLV�WHFKQLTXH�SURYLGHV�REWDLQLQJ
KRPRJHQHRXV� ILOPV�RI�SUHVHW�WKLFNQHVV�KDY�
LQJ�D�GHILQHG�VWUXFWXUH�DQG�SK\VLFDO�SURSHU�
WLHV� E\� YDU\LQJ� WKH� FU\VWDOOL]DWLRQ� SDUDPH�
WHUV� ZLWKLQ� D� ZLGH� UDQJH�� 2QH� RI� WKH� EDVLF
SDUDPHWHUV� WKDW� LQIOXHQFH� WKH� ILOP� FU\VWDO�
OL]DWLRQ� SURFHVV� RQ� D� VXEVWUDWH� LV� WKH� VXE�
VWUDWH� WHPSHUDWXUH� �V�� DQ\� FKDQJH� RI� WKDWFDXVHV� FKDQJHV� LQ� VHULHV� RI� VLPXOWDQHRXV
SURFHVVHV��7KXV�� WKH��V� HOHYDWLRQ�UHVXOWV� LQLQFUHDVHG� PRELOLW\� RI� WKH� FRQGHQVHG� DWRPV
ZKLFK�PLJUDWH� DORQJ� WKH� VXEVWUDWH� VXUIDFH�
LQWHQVLILHG�GHVRUSWLRQ�RI�DGVRUEHG�DWRPV�RI
WKH� VXEVWDQFH� EHLQJ� GHSRVLWHG� �DV� ZHOO� DV
IRUHLJQ� SDUWLFOHV� DQG� LPSXULWLHV��� GHFUHDVHG
FRQFHQWUDWLRQ�RI�VXUIDFH�GHIHFWV��WKXV�IDYRU�
LQJ� WKH� IRUPDWLRQ� RI� FRDUVH�JUDLQHG� ILOPV

ZLWK�PRUH�SHUIHFW�VWUXFWXUH��ZKLFK�KDYH�LP�
SURYHG� JUDLQ�RULHQWHG� SDWWHUQ�� 7KH� SXUSRVH
RI�WKLV�ZRUN�LV�WR�FKDUDFWHUL]H�WKH�VXEVWUDWH
WHPSHUDWXUH�GHSHQGHQFH�RI�FU\VWDOOLQH�VWUXF�
WXUH�� SKDVH� FRPSRVLWLRQ�� DV�ZHOO� DV�PDJQH�
WRUHVLVWDQFH��05��RI�1L±&X�DOOR\�WKLQ�ILOPV�

7KH�VDPSOHV�RI�1L±&X�DOOR\�ILOPV�RI����WR
����QP�WKLFNQHVV�ZLWK�FRSSHU�FRQFHQWUDWLRQ
�&&X�����WR����DW���ZHUH�REWDLQHG�LQ�983�
�0�YDFXXP�XQLW� �UHVLGXDO� SUHVVXUH���Ü�� WR
��Ü�� 3D�� XVLQJ� VHSDUDWHG� HYDSRUDWLRQ� RI
FRPSRQHQWV� DFFRUGLQJ� WR� WKH�SURFHGXUH� >�@�
7KH�VDPSOHV�IRU�HOHFWURQ�PLFURVFRSLF�H[DPL�
QDWLRQV�ZHUH�FRQGHQVHG�RQ� ������.%U� FKLSV�
7KH�VDPSOHV�IRU�PDJQHWRUHVLVWDQFH�PHDVXUH�
PHQWV� ZHUH� FRQGHQVHG� RQ� SROLVKHG� JODVV
SODWHV� ZLWK� SUHVHW� FRSSHU� FRQWDFWV�� 7KH� UH�
TXLUHG� IL[HG� VXEVWUDWH� WHPSHUDWXUHV� �V�����.������.������.�DQG�����.��ZHUH�SUR�
YLGHG�E\�D�FRSSHU�EORFN�RI�VXEVWUDWH�KROGHUV
FRQQHFWHG�ZLWK�WKH�KHDWHU�DQG�ZDV�PHDVXUHG
XVLQJ�D�GLIIHUHQWLDO�FRSSHU�FRQVWDQWDQ�WKHU�
PRFRXSOH�DW�DQ�DFFXUDF\�RI�r���.��7KH�ILOP
WKLFNQHVV� G� ZDV� PHDVXUHG� XVLQJ�0,,��� PL�
FURLQWHUIHURPHWHU� HTXLSSHG� ZLWK� LQWHUIHU�
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HQFH� SDWWHUQ� FRPSXWHU� UHJLVWUDWLRQ� V\VWHP
>�@� �WKH�PHDVXUHPHQW� DFFXUDF\� DPRXQWV� ��
WR�������GHSHQGLQJ�RQ�WKH�ILOP�WKLFNQHVV��
7KH�FRQFHQWUDWLRQV�RI�FRPSRQHQWV�LQ�WKH�RE�
WDLQHG� DOOR\V�ZHUH� HYDOXDWHG�ERWK�E\� FDOFX�
ODWLRQV��DFFRUGLQJ�WR�>�@���DQG�XVLQJ�DQ�('6
;�UD\� PLFUR�DQDO\]HU� LQVWDOOHG� LQ� D� 5(0�
������� VFDQQLQJ� HOHFWURQ� PLFURVFRSH�� 7KH
FU\VWDOOLQH� VWUXFWXUH� RI� 1L±&X� ILOP� DOOR\V
ZDV�VWDELOL]HG�E\���RU���DQQHDOLQJ�F\FOHV�XS
WR� ���� .� LQ� 983��0� YDFXXP� LQVWDOODWLRQ�
7KH� HOHFWURQ�PLFURVFRSLF� DQG� HOHFWURQ� GLI�
IUDFWLRQ�LQYHVWLJDWLRQV�RI�VDPSOHV�ZHUH�FDU�
ULHG�RXW�XVLQJ�(0�����HOHFWURQ�PLFURVFRSH�
7KH� PDJQHWRUHVLVWDQFH� >�@� RI� 1L±&X� DOOR\
ILOPV�'5�5� �5+�5���5��ZDV�PHDVXUHG�DV�GH�VFULEHG�LQ�>�@��7KH�ORQJLWXGLQDO�05��'5�5��,,DQG�WUDQVYHUVDO�05��'5�5��A�YDOXHV�ZHUH�GH�WHUPLQHG� GHSHQGLQJ� RQ� WKH� PXWXDO� DUUDQJH�
PHQW�RI�WKH�ILHOG�DQG�WKH�FXUUHQW�GLUHFWLRQ�LQ
WKH�VDPSOH�

,Q�DOO� WKH�REWDLQHG�ILOP�VDPSOHV��WKH�IFF
1L±&X� DOOR\� ZLWK� FU\VWDO� ODWWLFH� SDUDPHWHU
ÈID� ������� WR� ������ QP� LV� IRUPHG�� WKDWFRQIRUPV� ZHOO� ZLWK� WKH� SDUDPHWHU� YDOXH
È��  �������� WR� ������� QP� IRU� EXON� 1L±&XDOOR\V� >�@� �DW� &&X� YDU\LQJ� IURP� �� WR����DW�����7KH�HOHFWURQ�PLFURVFRSLF�LPDJHV
DQG� UHVSHFWLYH�HOHFWURQ�GLIIUDFWLRQ�SDWWHUQV
RI�1L±&X� DOOR\� ILOPV� GHSRVLWHG� RQ�.%U� VXE�
VWUDWHV� DW� YDULRXV� WHPSHUDWXUHV��V� �GHSRVL�WLRQ� UDWH� DERXW� ���� QP�V�� DQG� WKHQ� KHDW�
WUHDWHG�XS�WR�����.�DUH�SUHVHQWHG�LQ�)LJ����
,Q�DOO�LQYHVWLJDWHG�FDVHV��IRUPDWLRQ�RI�DOOR\
WDNHV� SODFH� DOUHDG\� DW� WKH� FRQGHQVDWLRQ
VWDJH�� DQG� HOHFWURQRJUDSK\� GDWD� FRQILUP
WKLV� SKHQRPHQRQ�� 7KH� ILOPV� FU\VWDOOL]HG� DW
URRP� WHPSHUDWXUH� DUH� FKDUDFWHUL]HG� E\� D
ILQH�JUDLQ� VWUXFWXUH� ZLWK� FU\VWDOOLWH� VL]HV
DERXW���WR����QP��)LJ���D���DQG�WKH�GLIIUDF�
WLRQ�SDWWHUQ�LQ�WKH�IRUP�RI�VOLJKWO\�GLIIXVHG
ULQJV� �LQVHUWLRQ� LQ� )LJ���È�� FRUUHVSRQGV� WR
WKLV�VWUXFWXUH�WKDW�HYLGHQFHV� WKH�VPDOO�VL]H
DQG� UDQGRP� RULHQWDWLRQ� RI� WKH� FU\VWDO
JUDLQV��7KH�VXEVWUDWH�WHPSHUDWXUH�HOHYDWLRQ
XS� WR�����.�GRHV�QRW� UHVXOW� LQ� DQ\�QRWLFH�
DEOH�LQFUHDVH�RI�JUDLQ�VL]H��DV�LV�VHHQ�LQ�)LJ�
�F��KRZHYHU��YHU\�ZHDNO\�H[SUHVVHG�WH[WXUH
PD[LPD�DUH�REVHUYHG�LQ�WKH�GLIIUDFWLRQ�SDW�
WHUQ� �LQVHUWLRQ� LQ� )LJ���°�� DQG� WKLV� LV� DQ
HYLGHQFH�RI�WKH�VWDUWLQJ�RULHQWHG�JURZWK�RI
VRPH� JUDLQV� ZLWK� UHVSHFW� WR� WKH� VXEVWUDWH�
7KH� IXUWKHU� VXEVWUDWH� WHPSHUDWXUH� ULVH� WR
�V� �����.�GXULQJ�WKH�FRQGHQVDWLRQ�SURFHVVUHVXOWV�LQ�IRUPDWLRQ�RI�FU\VWDOOLQH�VWUXFWXUH
ZLWK� FU\VWDOOLWH� VL]HV� RI� ��� WR� ��� QP� �)LJ�
�H���$W�WKH�VDPH�WLPH��LQFUHDVHG�QXPEHU�RI
RULHQWHG�JUDLQV�HYLGHQFHG�E\�FRQWUDFWLRQ�RI

VPDOO� DUFV� DW� WKH� ULQJV� RI� HOHFWURQ�GLIIUDF�
WLRQ�SDWWHUQV��LQVHUWLRQ�LQ�)LJ���Ë���

,Q� WKH� ILOPV� GHSRVLWHG� DW��V� �����.�� DFRDUVH�JUDLQ� VWUXFWXUH�ZLWK� JUDLQ� VL]H�/� RI
DERXW���Ü����QP��)LJ���J��LV�REVHUYHG��DQG
WKH� GLIIUDFWLRQ� SDWWHUQ� LQ� WKH� IRUP� RI� WKLQ
ULQJV� ZLWK� VSRW� UHIOH[HV� RI� FRUUHVSRQGLQJ
RULHQWDWLRQ�������DUUDQJHG�WKHUHRQ��LQVHW�LQ
)LJ���J�� DQVZHUV� WR� WKLV� VWUXFWXUH�� 0RUH�
RYHU�� VXSSOHPHQWDU\� UHIOH[HV� DUH� REVHUYHG
LQ� HOHFWURQ� GLIIUDFWLRQ� SDWWHUQV� �GHVLJQDWHG
E\�'� LQ� WKH� LQVHW� LQ�)LJ���J���ZKLFK�FDQ�EH
H[SODLQHG�E\�WKH�SUHVHQFH�RI�WZLQV��DQG�WKLV
LV� D� FKDUDFWHULVWLF� IHDWXUH� RI� WKLQ� ILOPV� RI
PDQ\�PHWDOV�ZLWK�IFF�ODWWLFH�FU\VWDOOL]HG�RQ
DONDOLQH� KDOLGHV� DW� WKHUPDO� HYDSRUDWLRQ� LQ
YDFXXP��WZLQV�EHLQJ�SUHVHQW�RQ�HYHU\�^���`
SODQH���7KH�VWULSV� FRQQHFWLQJ� WKH� ������DQG
������ UHIOH[HV� LQ� WKH� HOHFWURQ� GLIIUDFWLRQ
SDWWHUQ� �LQVHW� LQ� )LJ���J�� HYLGHQFH� VPDOO
VL]H�RI�WKH�WZLQV��6RPH�ZHDN�VXSSOHPHQWDU\
UHIOH[HV��GHVLJQDWHG�DV�7�LQ�WKH�LQVHW�LQ�)LJ�
�J�� FDQ� EH� H[SODLQHG� E\� GRXEOH� GLIIUDFWLRQ
�DQ�HOHFWURQ�EHDP�GLIIUDFWHG�IURP�������RUL�
HQWHG�PDWUL[� KLWV� D� WZLQ� DQG� LV� GLIIUDFWHG
RQFH� PRUH�� RU� YLFH� YHUVD��� DQG� RFFXU� DW� D
GHIOHFWLRQ� IURP� DFFXUDWH� RULHQWDWLRQ� >���@�
L�H�� ZKHQ� WKH� ILOP� LV� VRPHZKDW� LQFOLQHG�
6LPLODU�FU\VWDOORJUDSKLF�LQYHVWLJDWLRQV�ZHUH
FDUULHG� RXW� IRU� D� VHULHV� RI� SXUH�PHWDOV�� LQ
SDUWLFXODU�� IRU� 1L� DQG� &X� >�@�� 7KH� UHVXOWV
REWDLQHG� E\� XV� FRQIRUP� ZHOO� WR� WKHVH� GDWD
WDNLQJ� LQWR� FRQVLGHUDWLRQ� WKH� FRQFHQWUDWLRQ
LQIOXHQFH� RI� FRPSRQHQWV� RQ� WKH� IRUPDWLRQ
RI� FU\VWDOOLQH� VWUXFWXUH� RI� DOOR\� ILOPV�� 7KH
RULHQWHG� JURZWK� RI� WKH� LQYHVWLJDWHG� 1L±&X
DOOR\� WKLQ� ILOPV� VWDUWV� DW� �V�|����� .� �IRU1L�1D&O� DQG� &X�1D&O�� WKHVH� WHPSHUDWXUHV
DUH� �V� ����� .� DQG� �V� ����� .�� UHVSHF�WLYHO\�>�@���

7KH� ILOPV� RI� 1L±&X� DOOR\� REWDLQHG� E\
GHSRVLWLRQ�RQ�������.%U�FKLS�DW�YDULRXV�VXE�
VWUDWH� WHPSHUDWXUHV� ZHUH� DQQHDOHG� LQ� YDF�
XXP� WRJHWKHU� ZLWK� WKH� VXEVWUDWH� XS� WR
����.� �DQQHDOLQJ�RI� ILOPV�RQ� WKH� VXEVWUDWH
DW� KLJKHU� WHPSHUDWXUHV� LV� LQH[SHGLHQW� GXH
WR�LQWHQVH�VXEOLPDWLRQ�RI�.%U�WKDW�UHVXOWV�LQ
GDPDJH� RI� WKH� ILOP� VDPSOH��� $QQHDOLQJ� RI
WKH� DOOR\� ILOPV� REWDLQHG� DW� URRP� WHPSHUD�
WXUH�DQG�DW��V� �����.�UHVXOWV�LQ�D�FRQVLG�HUDEOH� LQFUHDVH� RI� WKH� FU\VWDOOLWH� VL]H�XS� WR
����QP�DQG�PRUH� �)LJ���F�G���)RUPDWLRQ�RI
WZLQV��'�LQ�)LJ���G��LV�DOVR�REVHUYHG�DV�ZHOO
DV�LQFUHDVH�LQ�QXPEHU�RI�JUDLQV�DUH�RULHQWHG
LQ�SDUDOOHO�ZLWK�WKH�VXEVWUDWH�SODQH��LQVHW�LQ
)LJ���G���,Q�ILOPV�REWDLQHG�DW�VXEVWUDWH�WHP�
SHUDWXUHV�RI�����.�DQG�����.��ZKHQ�EHLQJ
DQQHDOHG� XS� WR� ���� .�� LQ� DGGLWLRQ� WR� WKH
JURZWK� RI� JUDLQ� VL]H� XS� WR� ���� QP�� QHZ
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)LJ����� 0LFURVWUXFWXUH� DQG� HOHFWURQ� GLIIUDFWLRQ� SDWWHUQV� RI� 1L±&X� DOOR\� ILOPV� �G� ���� WR� ��� QP�
&&X� ����WR����DW�����GHSRVLWHG�RQ�������.%U�FKLSV�DW�7V��.��������D��E��������F��G��������H��I�������J��K��IRU�IUHVKO\�GHSRVLWHG��OHIW�FROXPQ��DQG�DQQHDOHG�XS�WR�����.��ULJKW�FROXPQ��VDPSOHV�
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FU\VWDOOLWHV�DUH� DOVR�REVHUYHG� WR�DSSHDU�RI
/�a��� WR� ��� QP� �)LJ���I�K�� VXSSOHPHQWDU\
UHIOH[HV� VKRZQ� LQ� WKH� FRUUHVSRQGLQJ� HOHF�
WURQ� GLIIUDFWLRQ� SDWWHUQV� �LQVHWV� LQ� )LJ�
�I�K��DUH�FDXVHG�E\�ERWK�WZLQQLQJ�DQG�SUHV�
HQFH� RI� WHWUDKHGURQV� FRQVLVWLQJ� RI� VWDFNLQJ
IDXOWV��7'3�LQ�)LJ���K��

7\SLFDO� GHSHQGHQFHV� RI� WKH� ORQJLWXGLQDO
DQG� WUDQVYHUVDO� 05� REWDLQHG� IRU� WKH
IUHVKO\�FRQGHQVHG� ILOPV� DQG� WKRVH� DQQHDOHG
XS�WR�����.�DUH�VLPLODU�WR�WKH�GDWD�UHSRUWHG
LQ� >��� �@� IRU� 1L� ILOPV� LQ� ZHDN� PDJQHWLF
ILHOGV��7KH�WUDQVYHUVDO�HIIHFW�RI�PDJQHWRUH�
VLVWDQFH�KDV�QHJDWLYH�VLQJ��DQG�WKLV�LV�FKDU�
DFWHULVWLF� IHDWXUH� IRU� WKH� FRPSRQHQW� RI� 1L
DOOR\� >��� ��� �@�� $� K\VWHUHVLV� RI� '5�5��s�GHSHQGHQFH� LV� REVHUYHG� IRU� DOO� LQYHVWLJDWHG
VDPSOHV�RI�1L±&X�DOOR\V�ZLWK�FRSSHU�FRQFHQ�
WUDWLRQ� &&X������ DW���� WKLV� LV� GXH� WR� WKH
SUHVHQFH� RI� GRPDLQ� VWUXFWXUH� >����@� DQG
WKHUHE\� RI� YDULRXV� PHFKDQLVPV� RI� FRQGXF�
WLYLW\� HOHFWURQ� VFDWWHULQJ� GHSHQGLQJ� RQ� WKH
YDOXH� RI� H[WHUQDO�PDJQHWLF� ILHOG� LQGXFWLRQ�
$V� LV� VHHQ� LQ� 7DEOH�� WKH� YDOXHV� RI�05�DQG
FRHUFLYH� IRUFH� s°� GHSHQG� RQ� ERWK� WKH� &XFRQFHQWUDWLRQ� DQG� WKH� VXEVWUDWH� WHPSHUD�
WXUH�DW�ZKLFK� WKH� ILOPV�ZHUH�REWDLQHG��7KH
PDJQHWRUHVLVWDQFH� RI� DOOR\� ILOPV� FRQGHQVHG
DW� URRP� WHPSHUDWXUH� KDV� EHHQ� LQYHVWLJDWHG
DQG� VWDWHG� LQ� GHWDLO� E\� XV� LQ� >����@�� 7KH
UHVXOWLQJ� YDOXHV� RI� WKH� ORQJLWXGLQDO� DQG
WUDQVYHUVDO� 05� REWDLQHG� E\� XV� FRQIRUP
TXLWH� ZHOO� WR� WKH� YDOXHV� RI� WKH� UHVSHFWLYH
TXDQWLWLHV�REWDLQHG� LQ� >��@�IRU�WKH�1L��&X��ILOPV� RI� YDULRXV� WKLFNQHVV� HOHFWURGHSRVLWHG
DW�URRP�WHPSHUDWXUH�LQ�PDJQHWLF�ILHOGV�ZLWK
LQGXFWLRQ�XS�WR�����7�

7KH� YDOXH� RI� WKH� FRHUFLYH� IRUFH�s°� FRQ�VLGHUDEO\� ORZHU� DV� FRPSDUHG� WR� WKH� ILOPV
REWDLQHG�RQ�WKH�VXEVWUDWH�DW�URRP�WHPSHUD�
WXUH� >�@� LV� D� SHFXOLDULW\� RI� WKH� DOOR\� ILOPV
REWDLQHG� DW� WHPSHUDWXUH��V� �����.��0RUH�RYHU��WKH�FRHUFLYH�IRUFH�s°�DW��V� �����.�LVOHVV� WKDQ� WKDW� IRU� WKH� ILOPV� REWDLQHG� DW
URRP� WHPSHUDWXUH� DQG� WKHQ� DQQHDOHG�XS� WR
����.��$IWHU� DQQHDOLQJ� RI� WKHVH� ILOPV�� WKH
05� YDOXH� LQFUHDVHV� E\� D� IDFWRU� RI� �� WR� ��
WKH� FRHUFLYH� IRUFH� EHFRPHV� HTXDO� WR� WKH�s°IRU� WKH� ILOPV� FRQGHQVHG� DW� URRP� WHPSHUD�
WXUH� DQG� DQQHDOHG� XS� WR� ���� .�� $� VLPLODU
VLWXDWLRQ� LV� DOVR� REVHUYHG� IRU� WKH� ILOPV� RE�
WDLQHG� DW� �V� ����� .�� ,W� VKRXOG� EH� QRWHGWKDW� DIWHU� DQQHDOLQJ� RI� WKHVH� VDPSOHV�� WKH
s°�UHPDLQV�HVVHQWLDOO\�XQFKDQJHG�ZKLOH�WKH05�YDOXH� LQFUHDVHV� E\� D� IDFWRU� RI����� WR��
DV�FRPSDUHG�WR�WKH�IUHVKO\�FRQGHQVHG�ILOPV�
)RU�WKH�1L±&X�DOOR\�ILOPV�REWDLQHG�DW��V� �����.�QHLWKHU� '5�5�� QRU� s°� YDOXHV� DUH� FKDQJHGDIWHU� DQQHDOLQJ� XS� WR� ���� .�� 6XFK� SHFXOL�
DULWLHV�LQ�RI�PDJQHWRUHVLVWDQFH�DQG�FRHUFLYH
IRUFH� EHKDYLRU� RI� 1L±&X� DOOR\� ILOPV� FRQ�
GHQVHG�RQ�VXEVWUDWH�DW�YDULRXV�WHPSHUDWXUHV
FDQ� EH� H[SODLQHG� E\� VSHFLILF� SURSHUWLHV� RI
WKH� FU\VWDO� VWUXFWXUH� �LQFUHDVHG� JUDLQ� VL]H�
GHFUHDVH�RI�LPSHUIHFWLRQ��DQG�PDJQHWLF�VWUXF�
WXUH�� ,QFUHDVH� RI� WKH� ILOP�05� DIWHU� DQQHDO�
LQJ��LQ�RXU�RSLQLRQ��LV�DOVR�FRQQHFWHG�ZLWK�WKH
PRGLILFDWLRQ�RI�PDJQHWLF�DQLVRWURS\�

7R� FRQFOXGH�� LW� LV� SURYHG� WKDW� LQ�1L±&X
DOOR\� WKLQ� ILOPV� REWDLQHG� DW� YDULRXV� VXE�
VWUDWH�WHPSHUDWXUHV��WKH�IFF�SKDVH�ZLWK�WKH
FU\VWDO� ODWWLFH� SDUDPHWHU� ÈID� ������Ü������ QP� LV� REVHUYHG� WR� EH� IRUPHG� ZLWKLQ
WKH�ZKROH�LQYHVWLJDWHG�LQWHUYDO�RI�WKLFNQHVV
�G� ����y����� QP�� DQG� FRQFHQWUDWLRQV

7DEOH�� 'HSHQGHQFH� RI� JDOYDQRPDJQHWLF� FKDUDFWHULVWLFV� RI� 1L±&X� DOOR\� ILOPV� RQ� WKH� GHSRVLWLRQ
FRQGLWLRQV�DQG�FU\VWDOOLQH�VWUXFWXUH�RI�VDPSOHV
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�&&X� ���Ü��� DW����� 7KH� VDPSOHV� REWDLQHG
DW� �V� ����� .� DQG��V� ����� .� DUH� FKDUDF�WHUL]HG� E\� WKH� ILQH�JUDLQ� VWUXFWXUH� ZLWK
FU\VWDOOLWH� VL]HV� RI� DERXW� �� WR� ��� QP�� 7KH
VXEVWUDWH� WHPSHUDWXUH� ULVH� DW� FRQGHQVDWLRQ
XS�WR��V� �����.�DQG��V� �����.�UHVXOWV�LQIRUPDWLRQ� RI� FU\VWDOOLQH� VWUXFWXUH� ZLWK
JUDLQV�RI����WR����QP�DQG�RI����WR�����QP�
UHVSHFWLYHO\��$W�WKH�VDPH�WLPH��WKH�QXPEHU
RI� JUDLQV� JURZQ� DW� SUHVHW� RULHQWDWLRQ� LQ�
FUHDVHV�� 7KH� DQQHDOLQJ� RI� WKH� DOOR\� ILOPV
UHVXOWV� LQ� LQFUHDVH� RI� FU\VWDOOLWH� VL]H� XS� WR
���Ü���� QP�� GHSHQGLQJ� RQ� WKH� VXEVWUDWH
WHPSHUDWXUH�� $� K\VWHUHVLV� RI� '5�5��s�� GH�SHQGHQFH� LV� REVHUYHG� IRU� DOO� LQYHVWLJDWHG
VDPSOHV�RI�1L±&X�DOOR\V�DW�FRSSHU�FRQFHQWUD�
WLRQ� RI� &&X������ DW���� DQG� WKLV� LV� GXH� WR
WKH� SUHVHQFH� RI� GRPDLQ� VWUXFWXUH�� 7KH�05
DQG�FRHUFLYH�IRUFH�s°�YDOXHV�GHSHQG�ERWK�RQWKH� DOOR\� FRPSRVLWLRQ� DQG� RQ� WKH� VXEVWUDWH
WHPSHUDWXUH�DW�WKH�ILOP�GHSRVLWLRQ�
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� ���<X�)�.RPQLN�� 3K\VLFV� RI� 0HWDO� )LOPV�� 6L]H
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� ���9�%�/RERGD�� 6�1�3LURJRYD�� <X�$�6KNXUGRGD�
LQ�� $EVWU��RI� ���WK� ,QWHUQDW��6\PS��RQ� 7KLQ
)LOPV� LQ� 2SWLFV� DQG� (OHFWURQLFV� �.KDUNRY�
������� 11&� .K)7,� 3XEO��� .KDUNRY� �������
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