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SKHQRPHQRQ��D�SRVVLELOLW\�RI�VXSSUHVVLQJ�R[LGDWLYH�IUHH�UDGLFDO�SURFHVVHV�LQ�KXPDQ�EORRG�DQG�WKH�PHGLFDO�DVSHFWV�RI�WKHSUREOHP�ZHUH�QRW�XQGHU�VWXG\�$V�D�UHVXOW�RI�SUHVHQW�H[SHULPHQWV��ZH�IRXQG�D�SRVVLELOLW\�WR�VXSSUHVV�IUHH�UDGLFDO�SURFHVVHV�LQ�KXPDQ�EORRG�PD[LPDOO\�����RI�WKH�&/�ZDV�VXSSUHVVHG�LQ�FHUWDLQ�FDVHV��DV�D�GHSHQGHQFH�RI�KHDOWK�FRQGLWLRQV�RI�WKH�GRQRU��
7DEOH��� &RUUHODWLRQ� FRHIILFLHQW� U EHWZHHQ� WKH� VSRQWDQHRXVFKHPLOXPLQHVFHQFH��6&/��DQG�SHUFHQWDJH�RI�YDULRXV�FHOOV�LQWKH�EORRG�RU�PXULQH�VSOHHQ�VXVSHQVLRQ
&HOOV +XPDQ�EORRGQ ��

U0XULQH�VSOHHQ�Q ��
/\PSKRF\WHV0RQRF\WHV�PDFURSKDJHV�1HXWURSKLOV(RVLQRSKLOV
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�����������

�����������
����������

'DWD�IURP�UHIHUHQFH����Q� �QXPEHU�RI�FRUUHODWLRQ�SDLUV�
S�� �������S��������

7DEOH� �� &RUUHODWLRQ� FRHIILFLHQW� U EHWZHHQ� WKH� HIIHFW� RILUUDGLDWLRQ� �VXSSUHVVLRQ� RI� &/� ZKHQ� LUUDGLDWHG� DW� ���� QP�����+]����[���� -�P���DQG�SHUFHQWDJH�RI�YDULRXV�FHOOV�LQ�WKHEORRG�RU�PXULQH�VSOHHQ�VXVSHQVLRQ
&HOOV +XPDQ�EORRGQ� ��

U 0XULQH�VSOHHQ�Q ���/\PSKRF\WHV0RQRF\WHV�PDFURSKDJHV�1HXWURSKLOV(RVLQRSKLOV
������������
������������


�������������
������������

'DWD�IURP�UHIHUHQFH����Q� �QXPEHU�RI�FRUUHODWLRQ�SDLUV�
S�� �������S��������
���/$6(5�5$',$7,21�DW�����QP�68335(66(6�7+(�&+(0,/80,1(6&(1&(�2)�%/$67�&(//6�,13$7,(176�:,7+�+(02%/$6726(68VHG�LQ�WKH�ZRUN�KDYH�EHHQ�ERQH�PDUURZ�VDPSOHV�WDNHQ�SULRU�WR�WKH�VWDUW�RI�WKHUDS\� IURP���SDWLHQWV�VXIIHULQJIURP�KHPREODVWRVLV����RI�WKHP�ZLWK�DFXWH�O\PSKREODVWLF�OHXNHPLD��$//��DQG���ZLWK�DFXWH�P\HOREODVWLF�OHXNHPLD��$0,��%ODVW� FHOOV� KDYH� EHHQ� VHSDUDWHG� LQ� )LFROO�3DTXH� ��3KDPDFLD��� 6ZHGHQ�� JUDGLHQW� � ��������$IWHU� FHQWULIXJLQJ� WKH�ZKROHERQH�PDUURZ�VDPSOHV��LQWHUSKDVH�ULQJ�FHOOV�KDYH�EHHQ�FROOHFWHG��ULQVHG�WZLFH�ZLWK�FROG�SKRVSKDWH�EXIIHUHG�VDOLQH��3%6��DQG�UHVXVSHQGHG�LQ�WKH�0HGLXP�530,�������)ORZ�/DE���8�.�����WKH�ILQDO�FHOO�FRQFHQWUDWLRQ�LQ�WKH�PHGLXP�KDV�EHHQ��[O��FHOOV�PO�� $� VPHDU� KDV� WKHQ� EHHQ� SUHSDUHG� IURP� HDFK� VXVSHQVLRQ� VDPSOH� WKXV� REWDLQHG� WR� GHWHUPLQH� WKH� FHOOXODUFRPSRVLWLRQ�RI�WKH�VHSDUDWHG�IUDFWLRQ�DQG�FKHFN�WKH�TXDOLW\�RI�WKH�FHOOV��7KH�VPHDUV�KDYH�EHHQ�IL[HG�ZLWK�PHWK\O�DOFRKRODQG�5RPDQRYVNL\�*LHPVD� VWDLQHG��%ODVW� FHOOV� LQ� WKH� VXVSHQVLRQ� VDPSOHV� REWDLQHG� KDYH� DFFRXQWHG� IRU� RYHU�����RI� WKHWRWDO�FHOO�FRQWHQW��WKHUH�EHLQJ�DOVR�VRPH�DGPL[WXUH�RI�QHXWURSKLOV��P\HORF\WHV��O\PSKRF\WHV��DQG�HRVLQRSKLOV�$OO� WKH� SDWLHQWV� H[DPLQHG� KDYH� EHHQ� WUHDWHG� DW� � � WKH� 5XVVLDQ� &DQFHU� 5HVHDUFK� &HQWHU
V� FOLQLF�� 7KHFKHPRWKHUDS\� VFKHPH� IRU� WKH� $//� SDWLHQWV� KDV� LQFOXGHG� YLQFULVWLQH�� /�DVSDUDJLQDVH�� SUHGQLVRORQH�� DQG� DQWKUDF\FOLFDQWLELRWLFV��WKDW�IRU�WKH�$0/�SDWLHQWV��F\WRVDU�DQG�DQWKUDF\FOLF�DQWLELRWLFV�6XEMHFW� WR�PHDVXUHPHQW� LQ� HDFK�ERQH�PDUURZ� VXVSHQVLRQ� VDPSOH� KDYH� EHHQ� VSRQWDQHRXV� FKHPLOXPLQHVFHQFH�6&/�� DQG� DOVR� FKHPLOXPLQHVFHQFH� �&/�� XSRQ� DGGLWLRQ� RI� D� SKDJRF\WRVLV� REMHFW�� &DQGLGD� DOELFDQV� � DQGFKHPRWKHUDSHXWLFV� DQG� H[SRVXUH� WR� D� VHPLFRQGXFWRU� ODVHU�� 7R� PHDVXUH� WKH� HIIHFW� RI� WKH� FKHPRWKHUDSHXWLFV�� ����� POVDPSOHV�RI� WKH� FHOOXODU� VXVSHQVLRQ� XQGHU� WHVW� KDYH�EHHQ�SODFHG� LQ� WKH�SODVWLF� WHVW� WXEHV� RI� D�%LROXPDW�0RGHO�/%�����FKHPLOXPLQRPHWHU��%HUWKROG�&R���:LOEDG��)5*���HDFK�VDPSOH�EHLQJ�PL[HG�ZLWK���PO�RI�D�VROXWLRQ�RI�RQH�RI�WKH�IROORZLQJWKHUDSHXWLFV�� YLQEODVWLQH� �9%��� YLQFULVWLQH� �9&��� UXERP\FLQ� �50��� DGULDP\FLQ� �$0��� DQG� F\WRVDU� �&\��� 7KH� ILQDOFRQFHQWUDWLRQ�RI� ?� WKH� WKHUDSHXWLFV� KDV� FRXQWHG� WR� ,[O��� 0��$IWHU� WKDW������PO�RI�D����P0�VROXWLRQ�RI� OXPLQRO EXIIHUHGZLWK�D�VRGLXP�SKRVSKDWH�VROXWLRQ��S+� ������KDV�EHHQ�DGGHG�WR�HDFK�WHVW�WXEH��WRJHWKHU�ZLWK�����PO RI�WKH�0HGLXP�����,QVWLWXWH�RI�3ROLRP\HOLWLV�DQG�9LUXVHV��0RVFRZ���7R�VWXG\� WKH�HIIHFW�RI� ODVHU� UDGLDWLRQ�RQ� WKH�&/�RI�EODVW�FHOOV������POFHOOXODU� VXVSHQVLRQ� VDPSOHV� KDYH� EHHQ� SODFHG� LQ� WKH� ZHOOV� RI� ���ZHOO� SODWHV� �DQG� WKHQ� LUUDGLDWHG� ZLWK� D� ����QPVHPLFRQGXFWRU�ODVHU��0RGHO�%LRWKHUDS\��0/��2PHJD�/WG���8��.����DV�GHVFULEHG�LQ�6HFWLRQ����7KH�LUUDGLDWLRQ�SDUDPHWHUVDQG�FKHPLOXPLQHVFHQFH�PHDVXUHPHQWV�DUH�DOVR�GHVFULEHG�LQ�6HFWLRQ���,W�KDV�EHHQ�IRXQG�DV�D�UHVXOW�RI�PHDVXULQJ�WKH�6&/�RI�EODVW�FHOOV�LQ���SDWLHQWV�WKDW�WKHLU�NLQHWLF�6&/�FXUYHV�GLIIHULQ�VKDSH��WKHUH�EHLQJ�WZR�PDLQ�W\SHV�RI�FXUYHV��DQG�VR�WKH�SDWLHQWV�FDQ�EH�VXEGLYLGHG�LQWR�WZR�JURXSV��,Q�SDWLHQWV



RI� WKH� ILUVW� JURXS� WKH� 6&/�RI� EODVW� FHOOV� UHDFKHV� LWV�PD[LPXP�ZLWKLQ� ������PLQ� DIWHU� WKH� VWDUW� RI�PHDVXUHPHQWV� DQG� WKHQGHFUHDVHV�7KH�QXPHULFDO�6&/�YDOXHV�LQ�WKLV�JURXS�DUH�UDWKHU�KLJK��WKHLU�PD[LPXP�EHLQJ�DW������WR�����[O��FRXQWV����V�6RPHH[DPSOHV�RI�VXFK�FXUYHV�DUH�SUHVHQWHG�LQ�)LJV���D�ODQG��D��FXUYHV�����,Q�WKH�VHFRQG�JURXS�RI�SDWLHQWV��6&/�JURZV�JUDGXDOO\DQG� IHDWXUHV� QR� GLVWLQFW�PD[LPXP��7KH�QXPHULFDO� 6&/� YDOXHV� DUH� YHU\� ORZ�� QRW� RYHU� ���� FRXQWV���� V�� ([DPSOHV� RI� VXFKNLQHWLF�6&/�FXUYHV�DUH�SUHVHQWHG�LQ�)LJV���E�DQG��E��FXUYHV����)LJXUHV��D�DQG�E�VKRZ�DOVR�WKH�NLQHWLF�&/�FXUYHV�RI�EODVW�FHOOV� LUUDGLDWHG�ZLWK� D�VHPLFRQGXFWRU� ODVHU�DW�O�����QP�FXUYHV����WKH�FXUYHV�RI�)LJ���D�UHIHUULQJ�WR�WKH�SDWLHQWV�LQ�WKH�ILUVW�JURXS�DQG�WKRVH�RI�)LJ���E��WR�WKH�SDWLHQWV�LQ�WKH�VHFRQGJURXS�7KH�FRQWURO�LQ�WKHVH�H[SHULPHQWV�KDYH�EHHQ�WKH�NLQHWLF�6&/�FXUYHV�RI�)LJV���D�DQG�E��FXUYHV�����,W�KDV�WXUQHG�RXW�WKDWLUUDGLDWLRQ�RI�WKH�FHOOV�LQKLELWV�&/�LQ�WKH�ILUVW�JURXS�RI�SDWLHQWV��)LJ���D��DQG�VWLPXODWHV�LW�LQ�WKH�VHFRQG�JURXS��)LJ���E���7KXV�LUUDGLDWLRQ�KDV�LQGXFHG�TXDOLWDWLYHO\�GLIIHUHQW�UHDFWLRQV�LQ�WKH�FHOOV�LQ�WKH�ILUVW�DQG�VHFRQG�JURXSV�RI�SDWLHQWV�

)LJ�� ��� (IIHFW� RI� ODVHU� UDGLDWLRQ� ����� QP�� ���� +]��[��� -�P���RQ�&/�RI�EODVW�FHOOV�LQ�SDWLHQWV�RI��D��WKHILUVW� JURXS�DQG� �E�� WKH� VHFRQG�JURXS�� ��6&/����&/DIWHU�H[SRVXUH�WR�WKH�ODVHU�UDGLDWLRQ�
)LJ� ��� (IIHFW� RI� 9&� RQ� WKH� &/� RI� EODVW� FHOOV� LQSDWLHQWV� �D�� WKH� ILUVW� JURXS�DQG� �E�� WKH� VHFRQG�JURXS����6&/����&/�DIWHU�DGGLWLRQ�RI�9&���[�����0��

)LJXUH���SUHVHQWV�WKH�NLQHWLF�&/�FXUYHV�RI�EODVW�FHOOV�WUHDWHG�ZLWK�RQH�RI�WKH�FKHPRWKHUDSHXWLFV�EHLQJ�WHVWHG�QDPHO\YLQFULVWLQH��9&���,W�FDQ�EH�VHHQ�WKDW�9&�LQKLELWV�&/�RI�WKH FHOOV�LQ�WKH�ILUVW�JURXS�RI�SDWLHQWV��)LJ���?�D��DQG�KDV�QR�HIIHFW�RQWKDW�RI�WKH�FHOOV�LQ�WKH�VHFRQG�JURXS��)LJ���E���9LQEODVWLQH��9%��KDV�KDG�D�VLPLODU�HIIHFW��LQKLELWLRQ�RI�&/�LQ�WKH�ILUVW�JURXS�RISDWLHQWV�DQG�QR�HIIHFW�LQ�WKH�VHFRQG�JURXS���7DEOH�����7KH�UHVW�RI�WKH�FKHPRWKHUDSHXWLFV�VWXGLHG�KDYH�KDG�QR�HIIHFW�RQ�WKH�&/RI�EODVW�FHOOV�LQ�HLWKHU�JURXS�RI�SDWLHQWV��VHH�7DEOH����



$�UHWURVSHFWLYH�DQDO\VLV�RI�WKH�UHVXOWV�RI�WUHDWPHQW�RI�WKH�SDWLHQWV�DQG�FRPSDULVRQ�EHWZHHQ�WKH�FOLQLFDO�GDWD�DQGWKH�UHVXOWV�RI� WKH�LQ�YLWUR�FKHPLOXPLQHVFHQFH WHVW� �VHH�7DEOH����KDYH�DOORZHG�XV�WR�GUDZ� WKH�IROORZLQJ�FRQFOXVLRQV��7KHFKHPRWKHUDSHXWLFV�9&�DQG�9%�DQG�DOVR�ODVHU�LUUDGLDWLRQ�KDYH�LQKLELWHG�WKH�&/�RI�EODVW�FHOOV�LQ�WKH�ILUVW�JURXS�RI�SDWLHQWV�SDWLHQWV�QXPEHUHG������DQG���LQ�7DEOH�����$W�WKH�VDPH�WLPH��WKH�XVH�RI�9&�LQ�WKH�WUHDWPHQW�VFKHPH�KDV�FDXVHG�D�SHUVLVWHQWUHPLVVLRQ��SDWLHQWV�1R����DQG�����:KHUH�XVH�ZDV�PDGH�RI�$'�DQG�&\�WKDW�KDYH�KDG�QR�HIIHFW� LQ� WKH�FKHPLOXPLQHVFHQFHWHVW�WR�WUHDW�D�SDWLHQW�LQ�WKH�VDPH�JURXS��SDWLHQW�1R������WKH�WUHDWPHQW�HIIHFW�KDV�EHHQ�QLO��1HLWKHU�RI�WKH�FKHPRWKHUDSHXWLFVWHVWHG�KDV�KDG�DQ\�HIIHFW�RQ�WKH�&/�RI�EODVW�FHOOV�LQ�WKH�VHFRQG�JURXS�RI�SDWLHQWV�
7DEOH����� (IIHFW��RI�FKHPRWKHUDSHXWLOFDO�DQG���ODVHU���UDGLDWLRQ� RQ���WKR�FKHPLOXPLQHVFHQFH�RI�EODVW�FHOOV�LQ�YLWURDQG�WUHDWPHQW�UHVXOWV

&KHPLOXPLQHVFHQFH�WHVW &OLQLFDO�GDWD
(IIHFW�RQ�&/1R� 3DWLHQW 'LDJQR�VLV &XUYHW\SHV

/DVHU 9% 9& $' 50 &<
'UXJXVHG 7UHDW�PHQWHIIHFW�� *� $// , ,QK� ,QK� ,QK� 1�( 1�( 

 9'��50�&\��3 &5�� .� $0/ , ,QK� ,QK� ,QK� 1�( 1�( 1�( &\��$0 1�(�� /� $// , ,QK� ,QK� ,QK� 1�( 1�( 

 9&�� 50�&\��3 &5�� 7� $0/ ,, 6WLP� 

 1�( 1�( 

 1�( &\��$0 1�(�� 0� $0/ ,, 6WLP� 1�( 1�( 

 1�( 1�( 9&�� 50�&\��3 35

/HJHQG� $'��DGULRP\FLQ 3��SUHGQLVRORQH$//��DFXWH�O\PSREODVWLF�OHXNHPLD 50��ULERP\FLQ$0/��DFXWH�P\HOREODVWLF�OHXNHPLD 35��SDUWLDO�UHPLVVLRQ&\��F\WRVDU 9&��YLQFULVWLQH&5��FRPSOHWH�UHPLVVLRQ 9%��YLQEODVWLQH1�(��QR�HIIHFW 

��QR�WHVW�PDGH
7KH� UHVXOWV� REWDLQHG� DUH� LQDGHTXDWH� WR� PDNH� WKH� ILQDO� RQFOXVLRQ� DV� WR� WKH� H[SHGLHQF\� RI� XVLQJ� WKHFKHPLOXPLQHVFHQFH� WHVW� WR� HYDOXDWH� WKH� LQGLYLGXDO� VHQVLWLYLW\� RI� OHXNHPLF� FHOOV� LQ� KXPDQ� EHLQJV� WR� 9%� DQG� 9&�1HYHUWKHOHVV��WKH�OLNH�HIIHFWV�RI�9%��9&��DQG�ODVHU�UDGLDWLRQ��LQKLELWLRQ�RI�WKH�6&/�RI�EODVW�FHOOV��PD\�IRUP�D�EDVLV�IRU�WKHIXWXUH�GHYHORSPHQW�RI�D�QRQLQYDVLYH�FKHPLOXPLQHVFHQFH� WHVW� IRU� WKH�PHGLFDWLRQ� VHQVLWLYLW\� RI� FHOOV� LQ�SDWLHQWV� VXIIHULQJIURP�KHPREODVWRVHV�
��38/6('� /$6(5� 5$',$7,21� DW� ������ QP� 68335(66(6� 7+(� &+(0,/80,1(6&(1&(� 2)%/22'�2)�3$7,(176�:,7+�&2/21�&$1&(5
6XEMHFW�WR�LQYHVWLJDWLRQ�ZDV�D�JURXS�RI�VL[�SDWLHQWV����ZRPHQ�DQG���PHQ��������\HDUV�RI�DJH��ZLWK�FDQFHU�RI�WKHFRORQ��VWDJHV�,,,$�,9�%��DGPLWWHG�WR�WKH�FOLQLF�RI�WKH�5XVVLDQ�&DQFHU�5HVHDUFK�&HQWHU�RI�WKH�5XVVLDQ�$FDGHP\�RI�0HGLFDO6FLHQFHV�� %ORRG� VDPSOHV� ZHUH� WDNHQ� IURP� WKH� FXELWDO� YHLQ� DW� ������ �P�� ���PO� RI� KHSDULQL]HG� EORRG� ZDV� GLOXWHG� LQ� WKHSURSRUWLRQ�DUH�SDQ�EORRG�WR�WHQ�SDUWV�0HGLXP������7KH�EORRG�VDPSOHV�WDNHQ�IURP�HDFK�GRQRU�ZHUH�WHVWHG�IRU�6&/�DQG�&/LQGXFHG�E\�DGGLQJ�&DQGLGD�DEOLFDQV DV�DQ�REMHFW�RI�SKDJRF\WHV�SULRU�WR�LUUDGLDWLRQ�DQG�IRU�&/�DIWHU�LUUDGLDWLRQ��7KH�EORRGRI� WKH�FRQWURO�JURXS� ���FOLQLFDOO\� KHDOWK\�SHUVRQV��ZDV� WUHDWHG� LQ� WKH�VDPH�ZD\��7KH�OHXNRF\WH�FRXQW�DQG�EORRG�SLFWXUHZHUH�GHWHUPLQHG�IRU�HDFK�VDPSOH�



7KH�UDGLDWLRQ�VRXUFH�XVHG�ZDV�+H�1H�ODVHU�ZLWK�DQ�DFRXVWRRSWLFDO� OLJKW�PRGXODWRU�DQG�D�IUHTXHQF\�V\QWKHVL]HU�0RGHO�/XFK����6SHFLDO�'HVLQJ�'HSDUWDPHQW�RI�WKH�,QVWLWXWH�RI�5DGLR�(QJLQHHULQJ�DQG�(OHFWURQLFV��5XVVLDQ�$FDGHP\�RI6FLHQFHV��)U\D]LQR��5XVVLD���7KH�LUUDGLDWLRQ�PRGH�ZDV�HLWKHU�FRQWLQXRXV�ZDYH��&:��RU�SXOVHG��ZLWK�D�SXOVH�UHSHWLWLRQ�UDWHIRUP���WR�����+]�DQG�GXW\�F\FOH�RI����RU�����%ORRG� VDPSOHV� ZHUH� SODFHG� LQ� VSHFLDO� URXQG� JODVV� FHOOV� ����P�� LQ� YROXPH� DQG� LUUDGLDWLDWHG� IURP� DERYH�� 7KHH[SRVHG�VXUIDFH�DUHD�ZDV�HTXDO�WR������FP��� WKH�H[SRVXUH� WLPH�DPRXQWHG�WR����V��&:�PRGH������V��SXOVHG�PRGH�ZLWK�DGXW\�IDFWRU�RI�������RU����V��SXOVHG�PRGH�ZLWK�D�GXW\�F\FOH�RI�������DQG�WKH�H[SRVXUH�GRVH�ZDV��[O�� -�P� ,UUDGLDWLRQ�DVZHOO�DV�FKHPLOXPLQHVFHQFH PHDVXUHPHQWV�ZHUH�SHUIRUPHG�LQ�D�GDUN�URRP�DW�URRP�WHPSHUDWXUH�DV�GHVFULEHG�LQ�6HFWLRQ���7KH�&/�NLQHWLFV�ZDV�UHFRUGHG�GXULQJ�����PLQ��7KH�JUDSKLFDO�DQG�VWDWLVWLFDO�SURFHVVLQJ�RI�WKH�GDWD�REWDLQHG�ZHUH�FDUULHGRXW�E\�PHDQV�RI�WKH�4352�DQG�6WDWJUDSKLFV�FRPPHUFLDO�SURJUDP�SDFNDJHV�7KH�DQDO\VLV�RI�WKH�EORRG�6&/�FXUYHV�IRU�KHDOWK\�GRQRUV�VKRZHG�WKHVH�FXUYHV�WR�KDYH�D�ELPRGDO�FKDUDFWHU��7KHILUVW� PD[LPXP� ZDV� REVHUYHG� ZLWKLQ� ��� ���� PLQXWHV� RI� WKH� VWDUW� RI� &/� UHFRUGLQJ�� DQG� WKH� VHFRQG�� PRUH� SURQRXQFHGPD[LPXP�RFFXUUHG�ZLWKLQ� �������PLQXWHV�� ,W� VKRXOG� EH� QRWHG� WKDW� WKH� UDWLR� EHWZHHQ� WKH� VHFRQG� DQG� WKH� ILUVW� SHDN�ZDVDOZD\V�LQ�WKH�UDQJH��������$Q�H[DPSOH�RI�WKHVH�FXUYHV�LV�SUHVHQWHG�LQ�)LJXUH����FXUYH����

)LJ��� ([DPSOHV� RI� OXPLQRO�GHSHQGHQW� EORRG� FKHPLOXQLLQHVFHQFH NLQHWLF� FXUYHV� IRU� KHDOWK\� GRQRUV�� ���� VSRQWDQHRXVFKHPLOXPLQHVFHQFH�� ���� FKHPLOXPLQHVFHQFH IROORZLQJ� LUUDGLDWLRQ� ZLWK� &:� ������� QP�� ODVHU� OLJKW�� ���� DQG� ���� FKHPLOXPLQHVFHQFHIROORZLQJ�LUUDGLDWLRQ�ZLWK�SXOVHG�ODVHU�OLJKW��O  �������QP��DW�D�SXOVH�UHSHWLWLRQ�IUHTXHQF\�RI���+]�DQG�D�GXW\�F\FOH�RI�����DQG�����UHVSHFWLYHO\�
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