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5HFHLYHG��0DUFK���������
7KH�FU\VWDOORJUDSK\�DQG�WRSRJUDSK\�RI�WKH�������FOHDYDJH�VXUIDFHV�RI�OD\HUHG�VHPLFRQ�

GXFWRU� ,Q�6H�� FU\VWDO�KDYH�EHHQ�VWXGLHG�E\� ORZ�HQHUJ\�HOHFWURQ�GLIIUDFWLRQ� �/(('��� VFDQ�QLQJ�WXQQHOOLQJ�DQG�DWRPLF�IRUFH�PLFURVFRS\��670��$)0��LQ�XOWUDKLJK�YDFXXP��8+9���7KH
VWUXFWXUH�RI�VXUIDFH�/(('�SDWWHUQV��VKDSH�DQG�GLPHQVLRQV�RI�VXEVHTXHQW�670��DQG�$)0�
SURILOHV� DJUHH� ZHOO� ZLWK� WKH� ODWWLFH� SDUDPHWHUV� GHULYHG� IURP� WKH� EXON� FU\VWDO� VWUXFWXUH
REWDLQHG�E\�;�UD\�GLIIUDFWLRQ��7KH� ORFDO� GHQVLW\� RI� VWDWHV� DQG�EDQG�JDS� IRU� ������ ,Q�6H�KDYH�EHHQ�REWDLQHG�E\�VFDQQLQJ�WXQQHOOLQJ�VSHFWURVFRS\�DQG�SRLQW�WR�WKH�VDPH�LQWHJUDO�JDS
YDOXH�DV�IRU�EXON�FU\VWDO��7KH�670�676�UHVXOWV�HYLGHQFH�WKH�VWDELOLW\�RI�LQWHUOD\HU�FOHDY�
DJH�VXUIDFH�DQG�FRQILUP�WKDW�DQLVRWURSLF�VWULDWHG�ORZ�FRQGXFWLYH�FOHDYDJH�VXUIDFHV�PLJKW
EH�VXLWDEOH�DV�PDWULFHV�WHPSODWHV�LQ�IRUPDWLRQ�RI�VXUIDFH�QDQRZLUHV�RU�QDQRVWUXFWXUHV�
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7KH�VWUXFWXUH�RI� ,Q�6H�� OD\HUHG�VHPLFRQ�GXFWRU� FU\VWDO� LV� GHVFULEHG� DV� FORVH�SDFNHG
OD\HUV�� HDFK� FRQWDLQLQJ� D� FRPSOH[� ,Q±6H
ELQGLQJV��ZLWK�D�ZHDN�YDQ�GHU�:DDOV�LQWHU�
DFWLRQ� EHWZHHQ� WKH� OD\HUV� >�@�� 7KH� ODWWHU
IDFW�DOORZV� WR�SURYLGH�SHUIHFW� FOHDYDJH�VXU�
IDFHV�� SDUWLFXODUO\� LQ� XOWUDKLJK� YDFXXP
�8+9�� >�@�� 7KH� VWULNLQJ� IHDWXUH� RI� ,Q�6H�

������ VXUIDFH� LV� D� IXUURZHG� DQG� FKDLQOLNH
DQLVRWURSLF�UHOLHI�DV�RQH�FRXOG�VXJJHVW�DIWHU
LQVSHFWLRQ�RI�EXON�FU\VWDO�DQG�HQHUJ\�VWUXF�
WXUH�>�@��7KLV��'�OLNH�������FOHDYDJH�VXUIDFH
RI� OD\HUHG� ,Q�6H�� FU\VWDOV� DWWUDFW� D� JUHDWDWWHQWLRQ� GXH� WR� LWV� SRWHQWLDO� XWLOL]DWLRQ� DV
WHPSODWH�IRU�SUHSDUDWLRQ�RI�QDQRPHWHU�VFDOH
GHYLFHV��H�J��QDQRZLUHV�>����@��,Q�WKLV�ZRUN�

)XQFWLRQDO�0DWHULDOV�����1R��������� �������Û�67&��,QVWLWXWH�IRU�6LQJOH�&U\VWDOV�
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ZH� HPSOR\HG� WKH� ORZ� HQHUJ\� HOHFWURQ� GLI�
IUDFWLRQ� �/(('��� VFDQQLQJ� WXQQHOLQJ� DQG
DWRPLF� IRUFH� PLFURVFRS\� �670�� $)0�� DQG
WKH� VFDQQLQJ� WXQQHOLQJ� VSHFWURVFRS\� �676�
WR�VWXG\�WKH�8+9������� ,Q�6H��FOHDYDJHV�7KH� VWXGLHG� ,Q�6H�� OD\HUHG� FU\VWDOV
��u�u��PP�� VDPSOHV� RI� D� FRQYHQLHQW� VKDSH
IRU� FOHDYDJH� LQ� VLWX�� KDYH� EHHQ� JURZQ� E\
&]RFKUDOVNL�PHWKRG��,Q�DOO�/(('��670�676�
DQG�$)0�VWXGLHV��WKH�VDPSOHV�ZHUH�FOHDYHG
LQ� VLWX� DW� URRP� WHPSHUDWXUH� LQ� D� 8+9
FKDPEHU� XVLQJ� D� ORZ� SURILOH� VWDLQOHVV� VWHHO
PLFURWRPH�EODGH� �/(('�� DQG� VWDLQOHVV� VWHHO
WLS� �670�676�� $)0��� $Q� 2PLFURQ
1DQR7HFKQRORJ\� 670�$)0� 6\VWHP� ZLWK
8+9� DWPRVSKHUH� �����Ü��� 7RUU�� ZDV� DS�
SOLHG�� 7KH� 670�676� RI� ������ ,Q�6H�� ZDVFDUULHG� RXW� \LHOGLQJ� WRSRJUDSK\�� ,Ü9�
G,�G9�� DQG�QRUPDOL]HG�G,�G9� YV�9� GHSHQG�
HQFHV��7KH�670�WRSRJUDSK\�LPDJHV�ZHUH�RE�
WDLQHG� LQ� FRQVWDQW� WXQQHOLQJ� FXUUHQW�PRGH�
7KH�$)0�LPDJHV�ZHUH�REWDLQHG� LQ�FRQVWDQW
IRUFH� FRQWDFW� PRGH� ZLWK� DSSOLFDWLRQ� RI� 6L
FDQWLOHYHU�� XVLQJ� D� PLQLPXP� FRQWDFW� IRUFH
�XS�WR��Ü��Q1��WR�DYRLG�GDPDJLQJ�WKH�FU\V�
WDO�VXUIDFH��7R�YLVXDOL]H�WKH�PHDVXUHG�670
DQG� $)0� GDWD�� WKH� FRPSXWHU� SURJUDP
:6[0� Y����� GHVLJQHG� E\� 1DQRWHF� (OHF�
WURQLFD� �:6[0F�� KWWS���ZZZ�QDQRWHF�HV�
ZDV�DSSOLHG�

7KH� FOHDYDJHV� REWDLQHG� LQ� 8+9� DQG� LQ
DLU� MXVW� EHIRUH� LQWURGXFLQJ� LQWR� 8+9
��IUHVK�� RQHV�� UHYHDO� SHULRGLF� IXUURZHG
VWUXFWXUHV�ZHOO�FRPSDUDEOH�ZLWK�ODWWLFH�FRQ�
VWDQWV� GHULYHG� IURP� ;�UD\� GLIIUDFWLRQ
�;5'��� 7KH� VXUIDFH� RUGHU� RI� ������ ,Q�6H�ZDV� HVWDEOLVKHG� E\� /(('� DQG� 670� �)LJV�
�Ü���DQG�$)0��)LJ������7KH�VXUIDFH�RUGHU�RI
������ ,Q�6H�� FOHDYDJHV� LQ�/(('� H[SHULPHQW

ZDV�DOVR�UHSRUWHG�LQ�>�@��7KH�VXUIDFH�VWUXF�
WXUH� LV� VWDEOH� DQG� GRHV� QRW� FKDQJH� XQGHU
FOHDYDJH� DQG� H[SRVXUH� LQ� 8+9� >�@�� 2Q� WKH
ZKROH�� WKH� VXUIDFH� SDWWHUQ� YDULHV� VOLJKWO\
RYHU� WKH� HQWLUH� VWXGLHG� DUHD�� EXW� H[DPLQHG
)RXULHU� ILOWHUHG� LPDJHV� GLVFORVH� FRQVLVWHQW
SHULRGLFDO� SDWWHUQV�� 7KH� PHDVXUHG� ODWWLFH
FRQVWDQWV� RI� WKH� VXUIDFH� FU\VWDO� VWUXFWXUH
E\� /(('�� 670� DQG�$)0� DUH� LQ� DJUHHPHQW
ZLWK� WKH� EXON� ODWWLFH� FRQVWDQWV� REWDLQHG� E\
;5'� [� �����������c� �DORQJ� F� GLUHFWLRQ
SDUDOOHO� WR� IXUURZHV��� \� �����������c
�DORQJ� E� GLUHFWLRQ� QRUPDO� WR� IXUURZV� RU
FKDLQV��� LQ� WKH� RUWKRUKRPELF� VSDFH� JURXS
3QQP��)LJ���E��6RPH� VXUIDFH� SURSHUWLHV� RI� ������ ,Q�6H��,Q�6H��&X�� FU\VWDOV� ZHUH� VWXGLHG� LQ� >����@�6FDQQLQJ� HOHFWURQ�PLFURVFRS\��670�VXUIDFH
PLFUR��DQG�QDQRVWUXFWXUH��DQG�;�UD\�SKRWR�
HOHFWURQ� VSHFWUD� ZHUH� REWDLQHG� IRU� LQWHU�
IDFHV� RQ� WKH� FOHDYDJHV� WKDW� KDYH� EHHQ� H[�
SRVHG� LQ� DLU�� 7KH� QHZ� HOHFWURQ� LQWHUDFWLRQV
KDYH� EHHQ� REVHUYHG� IRU� WKHVH� VXUIDFHV�� 7KH
IRUPDWLRQ�RI�,Q±,Q�PHWDOOLF��RQ�IUHVK�DQG�ROG
FOHDYDJHV��DQG� ,Q±2�R[LGL]HG��IRU�ROG�FOHDY�
DJHV�� ELQGLQJV� DQG�� FRQVHTXHQWO\�� PHWDOOLF
DQG�R[LGL]HG�SKDVHV�RQ�WKH�������VXUIDFHV�RI
,Q�6H��� DQG�&X±,Q±6H� ELQGLQJV� IRU� LQWHUFD�ODWHG�,Q�6H��&X��FU\VWDOV��&X��S�����,Q��G����6H��G�ELQGLQJ�HQHUJLHV�DUH�FORVH�WR�RQHV�IRU
&X,Q6H��� KDYH� EHHQ� IRXQG�� 7KHUHIRUH�� LW� LVRI� LQWHUHVW� WR� VWXG\�QRW� RQO\�SUREDELOLW\�RI
SKDVH� LQKRPRJHQHLW\� RI� ������ ,Q�6H�� FOHDY�DJHV� LQ�VLWX��EXW�DOVR�WKH�VXUIDFH�ORFDO�GHQ�
VLW\� RI� VWDWHV�/'26�Û�16�(�� DQG� ORFDO� HQ�HUJ\�VWUXFWXUH�E\�670�676�PHWKRGV�

7KH� 676� FRPELQHG� ZLWK� 670� LV� D� YHU\
SRZHUIXO� WRRO� WR� VWXG\� WKH� ORFDO� YDULDWLRQV
RI�HOHFWURQLF�VWDWHV��/'26���'XULQJ�WKH�670

)LJ�����D��/(('�SDWWHUQ�DW����H9�IURP�������,Q�6H��8+9�FOHDYDJH��E��VKRUWHU��DQG�F��ORQJHU��EHLQJ
WKH�UHFLSURFDO�ODWWLFH�FRQVWDQWV���E���'�670�LPDJH�RI�,Q�6H��������VWUXFWXUH�IUDJPHQW����u���QP��
VKRZLQJ� FKDLQV� DORQJ� WKH� [� �F�� GLUHFWLRQ�� 670�LPDJH� REWDLQHG� XQGHU� ELDV� YROWDJH� 9� ���9� DQG
WXQQHOLQJ�FXUUHQW�,W� �����S$�
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LPDJLQJ��WKH�VFDQQLQJ�WLS�LV�EULHIO\�VWRSSHG
WR�UHFRUG�ORFDO�WXQQHOLQJ�VSHFWUD��G,W�9��G9� I�9���� WKH� WLS� LV� WKHQ� VFDQQHG� DJDLQ� WR� FRQ�
WLQXH� WKH� LPDJLQJ� SURFHVV�� %\� UHSHDWLQJ
WKRVH� RSHUDWLRQV�� LW� LV� SRVVLEOH� WR� REWDLQ� D
WRSRJUDSKLF� LPDJH� DQG�QXPHURXV� ORFDO� WXQ�
QHOLQJ� VSHFWUD� ZLWK� PHDVXUHPHQW� ORFDWLRQV
EHLQJ� VSHFLILHG� LQ� WKH� LPDJH� >�@�� ,I� WKH
DWRPLF� UHVROXWLRQ� LV� DWWDLQHG� LQ� WKH� 670
LPDJLQJ�� WKH� ORFDO� WXQQHOLQJ� VSHFWUD� DUH
DWRPLF� VLWH� VHQVLWLYH� �)LJ������ 7KH� 676� UH�
VXOW� FDQ� DOVR�EH�H[SUHVVHG�DV�D� VSDWLDO�PDS
RI� G,W�9��G9� DW� IL[HG� 9� Û� D� �FRQGXFWDQFH
PDS��� 7KH� ODWWHU� LV� WKRXJKW� WR� EH� D� UHDO�
VSDFH�UHSUHVHQWDWLRQ�RI�EDQG�VWUXFWXUH��WUD�
GLWLRQDOO\� XQGHUVWRRG� LQ� PRPHQWXP� VSDFH
>�@��,W�LV�HYLGHQW�WKDW�WKH�UHDO�VSDFH�LQYHVWL�
JDWLRQV� RI� EDQG� VWUXFWXUHV� SURYLGH� SDUWLFX�
ODUO\� XVHIXO� LQIRUPDWLRQ� UHJDUGLQJ� WKH� UH�

VXOWV� RI� ������ ,Q�6H�� VXUIDFH� VWXGLHV� >�Ü�@�EHFDXVH� WKH\� DUH� FORVHO\� UHODWHG� ZLWK� WKH
ORFDO�HOHFWURQ�VWUXFWXUH�RQ�DWRPLF�VFDOH�

7KH�SHUIHFW� FU\VWDO� FOHDYDJH� VWUXFWXUH� LV
IRXQG�WKURXJK�WKH�PDFURVFRSLF�VDPSOH�DUHD
DV� FRQILUPHG�E\�/(('�SDWWHUQV��7KH�/(('
DQG� 670� UHVXOWV� RI� WKH� ,Q�6H�� FOHDYDJHVVKRZ� DQ� XQUHFRQ�VWUXFWHG� ������ VXUIDFH
VWUXFWXUH��)LJ����VKRZV�WKH�FRQVWDQW�FXUUHQW
670�LPDJH�RI���u���QP��,Q�6H��������8+9FOHDYDJH� VXUIDFH� DQG� FRUUHVSRQGLQJ� �'� DQG
�'� )RXULHU� )DVW� 7UDQVIRUP� �))7�� LPDJHV� DV
ZHOO� DV� WKH� PHDVXUHG� SHULRGLFDO� GLVWDQFHV
DORQJ�E�D[LV�RI�WKH��'�SURILOH��7KH�PHDVXUHG
ODWWLFH�FRQVWDQWV�RI�WKH�VXUIDFH�FU\VWDO�VWUXF�
WXUH� �VHH�)LJ���G�� DUH� LQ� DJUHHPHQW�ZLWK� WKH
EXON�ODWWLFH�FRQVWDQW�\� �����������c�DORQJ�E
GLUHFWLRQ�QRUPDO�WR�IXUURZV�RU�FKDLQV�

)LJ����� 670� UHVXOWV�� D�� &RQVWDQW� FXUUHQW� 670� LPDJH� RI� ��u���QP�� ,Q�6H�� ������ 8+9� FOHDYDJHVXUIDFH��E��F��&RUUHVSRQGLQJ��'�DQG��'�))7�LPDJHV��G��0HDVXUHG�SHULRGLFDO�GLVWDQFHV�DORQJ�E�D[LV
RQ��'�))7�SURILOH�
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670�676�UHVXOWV�VKRZ�D�ORFDO�HQHUJ\�DQG
SKDVH�LQKRPRJHQHLW\�RI������� ,Q�6H��LQ�VLWXFOHDYDJHV� �VHH� )LJV����� ���� 6RPH� SRLQWV� RI
WKH� VXUIDFH� �DERXW� ���c� VL]H�� VKRZ� PHWDO�
OLNH� ,WÜ9� FKDUDFWHULVWLFV� �)LJ���E��� 7KH� LVR�ODWHG�QDQRVL]H� UHJLRQV�ZHUH� IRXQG� WR�H[KLELW
D� PHWDO� EHKDYLRU�� 7KH� DERYH� UHVXOWV� FDQ� EH
FRQVLGHUHG� WR� EH� FDXVHG� E\� SUHVHQFH� RI� QRQ�
VWRLFKLRPHWULF� LQGLXP� �,Q�� RQ� WKH� FOHDYDJHV
WKDW� SUHFLSLWDWHV� LQWR� LQWHUOD\HU� VSDFHV� DV� D
UHVXOW� RI� WKH� FU\VWDO� VHOI�LQWHUFDODWLRQ� ZLWK
LQGLXP��+RZHYHU��DYHUDJLQJ�RYHU�VPDOO�DUHDV
�VHH� UHFWDQJOH� LQ� )LJ���D�� JLYHV� ,WÜ9� FKDUDF�WHULVWLFV�LQKHUHQW�LQ�VHPLFRQGXFWRU��)LJ���G��

7KXV�� WKH� ZLGHQLQJ� RI� WKH� VWXGLHG� DUHD� UH�
VXOWV� LQWR� FKDQJH� RI� WXQQHOLQJ� EHKDYLRU� IURP
PHWDOOLF� WR� VHPLFRQGXFWLQJ� WKDW� LV� FKDUDF�
WHUL]HG� E\� LQFUHDVLQJ� QRQ�OLQHDULW\� RI� ,WÜ9FXUYHV��'LIIHUHQWLDO� VSDWLDOO\� DYHUDJHG�G,W�G9VSHFWUD�YV�ELDV�YROWDJH�9��G,W�9��G9� �I�9���DUHD�IXQFWLRQ�RI�HQHUJ\�DQG�SURSRUWLRQDO�WR�WKH
/'26�Û�16�(��8VLQJ� WKH� 676�� WKH� EDQG� JDS� YDOXH� KDV
EHHQ� GHWHUPLQHG� DV� ����� H9� WKDW� LQGLFDWHV
WKH� RYHUDOO� VHPLFRQGXFWLQJ� QDWXUH� RI� �����
,Q�6H�� VXUIDFH�� ,W� LV� SRVVLEOH� DOVR� WR� UHYHDOWKH�SUHVHQFH�RI�WKH�VXUIDFH�VWDWHV�ZLWKLQ�WKH
EDQG� JDS� �)LJ������ 7KH� JDS� YDOXH
pJ#�����H9�IRU� ,Q�6H�� �Q�W\SH�FRQGXFWLYLW\�

)LJ�����670�676�VWXG\�RI�WKH������� ,Q�6H��8+9�FOHDYDJH�VXUIDFH��D��670���u���QP�� LPDJH�DUHD�
�E��F��Û�ORFDO�,� �I�9��FXUYHV�PHDVXUHG�DW�LQGLYLGXDO�SRLQWV�ZLWKLQ���u���QP��LPDJH��E��,Ü9�PHWDOOLF
EHKDYLRU�LQ�SRLQW�PDUNHG�E\�FURVV�LQ�)LJ���D��PHWDOOLF�IUDJPHQW���F��VHPLFRQGXFWLQJ�RQH��G��W\SLFDO�,Ü9
FXUYHV� DYHUDJHG� RYHU� KLJKOLJKWHG� UHFWDQJXODU� DUHD� LQ� )LJ���D� �VSDWLDOO\� DYHUDJHG� ,� �I�9�� FXUYHV� IRU
����SRLQWV���H��GLIIHUHQWLDO�VSDWLDOO\�DYHUDJHG�G,�G9�VSHFWUD��I��QRUPDOL]HG�G,�G9�VSHFWUD�
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Q#������Ü�����FPÜ��� DW� ���� .��� REWDLQHG
XVLQJ� 676� UHVXOWV�� DJUHHV� VDWLVIDFWRU\� ZLWK
(J#����Ü�����H9�YDOXHV�IRU�EXON�,Q�6H��OD\�HUHG� VHPLFRQGXFWRU� FU\VWDO�� REWDLQHG� E\
RWKHU�H[SHULPHQWDO�DQG� WKHRUHWLFDO�PHWKRGV
>����@�� ,Q� SDUWLFXODU�� WKLV� VLPLODULW\� FRUUH�
ODWHV� ZLWK� WKH� VWDELOLW\� DQG� ODFN� RI� UHFRQ�
VWUXFWLRQ� DW� WKH� ������ ,Q�6H�� VXUIDFH� VWUXF�WXUH�XQGHU�FOHDYDJH�DQG�8+9�H[SRVXUH�

7KH� $)0� DOORZV� RQH� WR� REWDLQ� D� KLJK�
ERWK�ODWHUDO�DQG�KHLJKW�UHVROXWLRQ�IRU�VHPL�
FRQGXFWRU� VXUIDFHV� HQRXJK� IODW� RQ� WKH

DWRPLF� VFDOH� >��@��:H� KDYH� DSSOLHG� WKH� �'
$)0� LPDJHV� RI� ,Q�6H�� FOHDYDJHV� WR� FKDUDF�WHUL]H�TXDQWLWDWLYHO\�WKH�������VXUIDFH�PRU�
SKRORJ\�� )LJ���D� VKRZV� D� ��u���QP�� $)0
WRSRJUDSK\� RI� ������ ,Q�6H�� FU\VWDO� VXUIDFH�REWDLQHG� E\� FOHDYDJH� LQ� 8+9�� 7KLV� �'
LPDJH�GLVSOD\V� D�SHULRGLFDO� IXUURZHG�FKDLQ�
OLNH�VWUXFWXUH�ZKLFK�FRUUHVSRQGV�WR�WKH�VXU�
IDFH�FU\VWDO�ODWWLFH��7KH�IXUURZV�DUH�SDUDOOHO
WR� F� D[LV� DQG� QRUPDO� WR� E� D[LV� �VHH� WKH
FU\VWDO� VWUXFWXUH� IUDJPHQW� LQ� )LJ���E��� 7R
GHWHUPLQH� WKH� SHULRGV� RI� VXFK� D� VXUIDFH

)LJ����� D�� $)0� LPDJH� RI� ��u���QP�� UHJLRQ� RI� WKH� ������ ,Q�6H�� 8+9� FOHDYDJH� VXUIDFH�� E�� ,Q�6H�VWUXFWXUH�IUDJPHQW�>�@��SURMHFWLRQ�RQ�������SODQH���7ULDQJOH�VKRZV�WKH�FOHDYDJH�GLUHFWLRQ�� >,Q�@���LVWKH�LQGLXP�SRO\FDWLRQ��,Q��� ,Q��� ,Q����,Q��LV�WKH�LQGLXP�FDWLRQ��,Q����&OHDYDJH�SODQH�������LV�QRUPDO
WR�WKH�FU\VWDO�JURZWK�D[LV�D��F��SURILOHV�REWDLQHG�DORQJ�WKH�FRUUHVSRQGLQJ�WUDFHV�RQ�WKH�$)0�LPDJH�
0DUNHUV�LQGLFDWH�W\SLFDO�GLVWDQFHV�LQ�WKH�SHULRGLF�VXUIDFH�VWUXFWXUH��G���'�$)0�LPDJH��
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VWUXFWXUHV��WKH�OLQH�WUDFHV�SURILOLQJ�ZDV�FDU�
ULHG� RXW� DORQJ� E� DQG� F� GLUHFWLRQV�� )LJ���F
VKRZV�WKH�SURILOHV�RI�VXFK�D�IXUURZHG�FKDLQ�
OLNH� VWUXFWXUH� REWDLQHG� DORQJ� E� D[LV�� ,W� LV
NQRZQ� WKDW� GDWD� REWDLQHG� GLUHFWO\� IURP
$)0� LPDJHV� RYHUHVWLPDWH� ODWHUDO� GLPHQ�
VLRQV��EHFDXVH�WKH�REWDLQHG�LPDJH�LV�D�FRP�
ELQDWLRQ�RI�WKH�WLS�DQG�VDPSOH�LQWHUDFWLRQV�
7KXV�� WKH� WLS� EURDGHQLQJ� HIIHFW� DQG� HUURUV
RI� VXUIDFH� URXJKQHVV� PHDVXUHPHQWV� DUH
W\SLFDO� IRU�$)0� LPDJHV�� ,Q� RXU� FDVH�� KRZ�
HYHU�� WKH� REWDLQHG� LPDJHV� DUH� DFFHSWDEOH�
7KH\� FRQWDLQ� PRVW� IHDWXUHV� RI� WKH� �����
,Q�6H��VXUIDFH�VWUXFWXUH�EHLQJ�FRQILUPHG�E\;5'�� )RU� HDFK� SURILOH�� WKH� SUHVHQWHG� SHUL�
RGLFDO� GLVWDQFHV� DUH� LQ� VDWLVIDFWRU\� DJUHH�
PHQW�ZLWK�WKH�E�YDOXH�RI������c��+RZHYHU�
WKH�DQDO\VLV�RI�$)0�SURILOHV�DORQJ�F�GLUHF�
WLRQ� IDLOHG� WR� JLYH� D� FOHDU� SHULRGLFLW\�� HYL�
GHQWO\�GXH�WR�WKH�LQVXIILFLHQW�UHVROXWLRQ�

)LJ���G� VKRZV� D� �'� YLHZ� RI� WKH� VDPH
VXUIDFH��7KH�IXUURZHG�������,Q�6H��FOHDYDJHVWUXFWXUH� FRXOG� EH� FOHDUO\� VHHQ� KHUH� DQG
WKHUH� DW� WKH� VWXGLHG� DUHD�� +RZHYHU�� WKH
FOHDUQHVV�RI�SHULRGLF�IHDWXUHV�WKDW�UHSUHVHQW
WKH� IXUURZHG� VWUXFWXUH� RI� WKH� ������ ,Q�6H�8+9� FOHDYDJH� VXUIDFH� LV� UDWKHU� SRRU�� 7KH
VLJQDO�WR�QRLVH�UDWLR�LV�PLQRU��7KXV��EHVLGHV
RI� SURILOLQJ� WKH� $)0� LPDJHV� IRU� WKH� 8+9
FOHDYDJHV�� ZLWK� WKH� E� DQG� F� VXUIDFH� ODWWLFH
GLPHQVLRQV�DQDO\VLV��ZH�KDYH�WULHG�D�WZR�GL�
PHQVLRQDO� ))7� ILOWHULQJ�� :KHQ� WKH� $)0
LPDJHV� IRU� WKH� 8+9� FOHDYDJHV� ZHUH� WUDQV�
IRUPHG� LQWR� WKH� )RXULHU� VSDFH� PDNLQJ� XVH
RI� �'� ))7�� D� FRQVLVWHQW� SDWWHUQ� RI� SHUL�
RGLFLWLHV� ZDV� REVHUYHG�� ,Q� ERWK� XQILOWHUHG
DQG��PRUH�GHILQHG��ILOWHUHG�$)0�LPDJHV�WKH
IXUURZHG� VWUXFWXUH� RI� WKH� FOHDYDJH� VXUIDFH
FDQ� EH� VHHQ�� UHVROYLQJ� DOVR� WKH� HOHYDWHG� ,Q
DWRPV� LQ�SRVLWLRQ� ,Q�� �,Q���7KH�$)0�LPDJHV
ZHUH� DOVR� REWDLQHG� IURP� WKH� ������ ,Q�6H�VXUIDFHV� FOHDYHG� LQ� DLU�� VR�FDOOHG� �IUHVK�
FOHDYDJHV�� )LJ���D� VKRZV� WKH� FRUUHVSRQGLQJ
��u���QP���'�$)0�LPDJH��6XFK�LPDJHV�DUH
PRUH� QRLV\� WKDQ� WKRVH� IURP� WKH� LQ� VLWX
FOHDYDJHV�� DQG��'�))7� LPDJHV� �)LJ���E�� UH�
YHDO�D�SHULRGLFDO�VWUXFWXUH��KRZHYHU��ZLWK�D
GLODWHG� SHULRG� RI� a���c�� 6XFK� FKDQJHV� DUH
UHODWHG� HYLGHQWO\� WR� DGVRUEDWH� FRYHUDJH� RI
WKH�FOHDYDJH�VXUIDFH�>������@�DQG�FKDQJHV�LQ
WLS�VDPSOH�VXUIDFH�LQWHUDFWLRQ�>��@�

7KXV�� ZKHQ� VWXG\LQJ� WKH� ������ FOHDYDJH
VXUIDFHV� RI� ,Q�6H�� OD\HUHG� VHPLFRQGXFWRUFU\VWDOV�� WKH� O�SHULRGLF� IXUURZHG�VWUXFWXUHV
KDYH�EHHQ�UHYHDOHG�FRPPHQVXUDEOH�ZLWK�WKH
ODWWLFH� FRQVWDQWV� GHWHUPLQHG� XVLQJ� ;�UD\
GLIIUDFWLRQ�� 7KH� /(('�� 670�� $)0� UHVXOWV
FRQILUP� WKDW� ������ ,Q�6H�� IXUURZHG� DQGFKDLQOLNH� VXUIDFH� VWUXFWXUH� LV� VWDEOH� DQG� LV

QRQ� UHFRQVWUXFWHG� XQGHU� WKH� FOHDYDJH� DQG
8+9�H[SRVXUH�DQG�PLJKW�EH�VXLWDEOH�DV�DQ�
LVRWURS\� ORZ� FRQGXFWLYH�PDWUL[�WHPSODWH� WR
REWDLQ� WKH� FRQGXFWLYH� VXUIDFH� QDQRZLUHV� RU

)LJ����� D�� ��u���QP�� $)0� LPDJH� RI� �IUHVK�
FOHDYDJH� VXUIDFH� RI� ������ ,Q�6H�� FU\VWDO�� E�FRUUHVSRQGLQJ� �'� ))7� LPDJH� IRU� �IUHVK�
FOHDYDJH�� 3URILOH� LV� REWDLQHG� DORQJ� FRUUH�
VSRQGLQJ� WUDFH� RQ� WKH��'�))7� LPDJH��0DUN�
HUV� LQGLFDWH� W\SLFDO� GLVWDQFHV� LQ� WKH� SHULRGLF
VXUIDFH�VWUXFWXUH�
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QDQRVWUXFWXUHV�� 7KH� 670�676� UHVXOWV� VKRZ
D� ORFDO� HQHUJ\� DQG� SKDVH� LQKRPRJHQHLW\� RI
������ ,Q�6H�� FOHDYDJH� VXUIDFHV� DW� DWRPLFVFDOH�� 7KH� /'26� DQG� EDQG� JDS� IRU� �����
,Q�6H��KDYH�EHHQ�REWDLQHG�E\�676�DQG�JDYHLQWHJUDWHG� JDS� YDOXH� WKH� VDPH� DV� IRU� WKH
EXON�FU\VWDO�
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