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8QGHU�)UHH�0HUJH� �&KRPVN\�������������� V\QWDFWLF� IHDWXUHV�GR�QRW� WULJJHU� V\QWDFWLF�

PRYHPHQW�DQG�³SURMHFWLRQ´�LV�VHSDUDWHG�IURP�0HUJH�� � ³3URMHFWLRQ´�LV�GHULYHG�IURP�/DEHOLQJ�

$OJRULWKP��/$���ZKLFK�GHWHUPLQHV�/DEHOV�RI�V\QWDFWLF�REMHFWV�FRQVWUXFWHG�E\�0HUJH��ZH�ZLOO�

VHH�WKH�GHWDLOV�RI�/$�LQ�VHFWLRQ����� � &KRPVN\��������������IRFXVHV�RQ�FRUH�SKHQRPHQD�RI�

VWUXFWXUH�EXLOGLQJ�ZKLOH�KH�GRHV�QRW�GHDO�ZLWK�SHULSKHUDO�SKHQRPHQD�RI�V\QWDFWLF�VWUXFWXUH��

,W�LV�LPSRUWDQW�WR�VHH�ZKHWKHU�/$�FDQ�EH�DSSOLHG�WR�WKH�SHULSKHUDO�SKHQRPHQD�EHFDXVH�ZH�DUH�

WR�LQGLFDWH�/$�WKHRUHWLFDOO\�UHDVRQDEOH�DQG�WR�GHHSHQ�WKH�OLQJXLVWLF�WKHRU\�� � �

:KHQ�ZH�DGGUHVV� WKH�SKHQRPHQD��ZH�PXVW�EHDU� WKH�SUREOHP�RI� OHDUQDELOLW\� LQ�PLQG�� �

,W� LV� GLIILFXOW� WR� JLYH� SHULSKHUDO� SKHQRPHQD� D� VLPSOH� SULQFLSOHG� H[SODQDWLRQ� EHFDXVH� WKH�

SKHQRPHQD�VHHP�WR�KDYH�FRQVWUXFWLRQ�VSHFLILF�SURSHUWLHV��ZKLFK�RQO\� WKH�VLPSOH�SULQFLSOHG�

RQH� FDQQRW� DQDO\]H�� � ,I� H[SODQDWLRQV� IRU� WKHVH� SKHQRPHQD� DUH� FRPSOH[� DQG�

FRQVWUXFWLRQ�VSHFLILF�� LW� LV� KDUG� WR� IRUPXODWH� D� VLPSOH� WKHRU\� RI� ODQJXDJH� OHDUQLQJ�� � ,I�

H[SODQDWLRQV�IRU�WKHVH�DUH�VLPSOH�DQG�GHULYHG�IURP�WKH�DSSOLFDWLRQ�RI�)UHH�0HUJH�DQG�/$��ZH�

FDQ�H[SHFW�WR�VHHN�D�VLPSOH�WKHRU\�RI�ODQJXDJH�OHDUQLQJ�� � �

,Q�WKLV�SDSHU��,�H[DPLQH�KRZ�/$�LV�DSSOLHG�WR�HOOLSVLV�SKHQRPHQD�RI�WKH�OHIW�SHULSKHU\�

LQ� VHQWHQFHV� VXFK� DV *HUPDQ� &ROORTXLDO� 7RSLF�'URS�� 6XEMHFW�GURS� LQ� (QJOLVK�� DQG�
3DUWLFOH�6WUDQGLQJ� (OOLSVLV� LQ� -DSDQHVH�� ZKLFK� DSSHDU� LQ� WKH� OHIW� SHULSKHU\� RI� VHQWHQFHV��

7KHVH�FRQVWUXFWLRQV�DUH�QRW�GHDOW�ZLWK�LQ�&KRPVN\��������������� � ,Q�VHFWLRQ����,�UHYLHZ�WKH�
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/$�SURSRVHG�E\�&KRPVN\��������������� � ,Q�VHFWLRQ����,�SURSRVH�RQH�SRVVLEOH�DSSOLFDWLRQ�RI�

/$� WR� V\QWDFWLF� SHULSKHUDO� SKHQRPHQD�� � ,Q� VHFWLRQ� ��� ,� VKRZ� KRZ�P\� SURSRVDO� DSSOLHV� WR�

WKRVH�HOOLSVLV�SKHQRPHQD�RI�WKH�OHIW�SHULSKHU\�� � 6HFWLRQ���FRQFOXGHV�WKH�SDSHU�� �

�� /DEHOLQJ�$OJRULWKP��/$�

&KRPVN\��������������DUJXHV�WKDW�V\QWDFWLF�REMHFWV��62V��FRQVWUXFWHG�E\�0HUJH�PXVW�

KDYH� ODEHOV� WR� EH� LQWHUSUHWHG� DW� ERWK� WKH� &RQFHSWXDO�,QWHQWLRQDO� �&�,�� LQWHUIDFH� DQG� WKH�

6HQVRULPRWRU��60��LQWHUIDFH��EXW�WKH�RSHUDWLRQ�0HUJH�MXVW�FRPELQHV�WZR�62V�DQG�IRUPV�D�VHW�

RI�WKHP��VR�0HUJH�FDQQRW�GHWHUPLQH�ODEHOV�RI�62V�� � ,Q�&KRPVN\���������������ODEHOV�RI�62V�

DUH�GHWHUPLQHG�E\� WKH�/DEHOLQJ�$OJRULWKP� �/$���ZKLFK� LV�PLQLPDO� VHDUFK�DQG� LV� VHSDUDWHG�

IURP�0HUJH�� � &KRPVN\��������������LQGLFDWHV�KRZ�/$�DSSOLHV�WR������� � �

��� D�� � ^Į�+��;3`

E� ^Į�;3��<3`
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,Q���D���62�LV�D�VHW�RI�WKH�KHDG�+�DQG�WKH�PD[LPDO�SURMHFWLRQ�;3�� � /$�VHOHFWV�+�DV�WKH�ODEHO��

,Q���E���62�LV�D�VHW�RI� WZR�PD[LPDO�SURMHFWLRQV�;3�DQG�<3��ZKLFK�DUH�QRW�D�KHDG�� � ,Q�WKLV�

FDVH��WKH�ODEHO�LV�GHWHUPLQHG�E\�RQH�RI�WZR�ZD\V�� � 2QH�LV�WKDW�RQH�RI�WKH�62V�<3�³PRYHV´�

DQG� WKH� UHPDLQLQJ� FRS\� RI� <3� EHFRPHV� LQYLVLEOH� WR� /$�� � $V� D� UHVXOW�� ;3� LV� WKH� ODEHO� DV�

VKRZQ�LQ���D��� � 7KH�RWKHU�LV�WKDW�WKH�PRVW�SURPLQHQW�IHDWXUH�)��ZKLFK�ERWK�;3�DQG�<3�KDYH��

EHFRPHV� WKH� ODEHO� RI� WKH� VHW� DV� VKRZQ� LQ� ��E��� � 7KLV� LV� IHDWXUH� VKDULQJ� �)6��� � &KRPVN\�

�������������DUJXHV�RQO\�WKHVH�WZR�PHWKRGV�RI�ODEHO�GHWHUPLQDWLRQ�LQ�WKH�^;3��<3`�SUREOHP��

,Q�WKH�QH[W�VHFWLRQ��,�H[SORUHU�D�WKLUG�PHWKRG�RI�ODEHO�GHWHUPLQDWLRQ�� � �

�� 3URSRVDO

,Q� WKLV� VHFWLRQ�� ,� VKRZ�D� WKLUG�SRVVLELOLW\�RI� ODEHO�GHWHUPLQDWLRQ�E\�/$�� � ,Q� WKH�^;3��

<3`�SUREOHP��QHLWKHU�;3�RU�<3�DUH�D�KHDG�DQG�WKHUHIRUH�WKH�ODEHO�RI�WKLV�VWUXFWXUH�FDQQRW�EH�

GHWHUPLQHG�� � ,Q�WKLV�FDVH��&KRPVN\��������������VROYHV�WKH�SUREOHP�E\�WKH�WZR�ZD\V�RI�/$��

³PRYH´�DQG�)6�� � ,Q�DGGLWLRQ�WR�WKHVH��,�SURSRVH�D�WKLUG�PHWKRG�RI�/$��GHOHWH�;3�RU�<3��DV�

VKRZQ�LQ������ � �

�� ,Q�WKLV�SDSHU��,�GR�QRW�GHDO�ZLWK�WKH�FDVH�^+��+`��62�LV�D�VHW�RI�WZR�KHDGV��

�� 0$6$6+,�72768.$



��� D� "�

� � ;3� <3�

E� ;3

� � ;3� <3�

GHOHWH�

F� <3

� � ;3 <3�

� GHOHWH�

,Q���E���VLQFH�<3�LV�GHOHWHG�DQG�EHFRPHV�LQYLVLEOH�WR�/$��WKH�ODEHO�EHFRPHV�;3�� � ,Q���F���WKH�

ODEHO�EHFRPHV�<3�VLQFH�;3�LV�GHOHWHG�DQG�LQYLVLEOH�WR�/$�� � ,�DOVR�DVVXPH�WKDW�WKH�GHOHWLRQ�

FDQ�EH�DSSOLHG�LI�DQG�RQO\�LI�V\QWDFWLF�GHULYDWLRQV�FRQYHUJH�DQG�WKH�GHOHWHG�HOHPHQWV�RFFXS\�

WKH�VHQWHQFH�LQLWLDO�SRVLWLRQ�� � $V�ZH�ZLOO�VHH�EHORZ��WKH�V\QWDFWLF�HQYLURQPHQW�DSSOLHG�WR�WKH�

GHOHWLRQ�VHHPV�UHVWULFWLYH�DQG�RFFXUV�LQ�WKH�OHIW�SHULSKHU\�RI�VHQWHQFHV�� � �

�� (OOLSVLV�3KHQRPHQD�RI�WKH�/HIW�3HULSKHU\

,Q� WKLV� VHFWLRQ�� ,� VKRZ� KRZ� P\� SURSRVDO� DQDO\]HV� HOOLSVLV� SKHQRPHQD� RI� WKH� OHIW�

SHULSKHU\�LQ�VHQWHQFHV�VXFK�DV *HUPDQ�&ROORTXLDO�7RSLF�'URS��6XEMHFW�GURS�LQ�(QJOLVK��DQG�
3DUWLFOH�6WUDQGLQJ� (OOLSVLV� LQ� -DSDQHVH�� � 7KHVH� SKHQRPHQD� KDYH� VLPLODU� SURSHUWLHV�� � 7KH�

GHOHWHG�HOHPHQWV�DUH�JLYHQ�LQ�GLVFRXUVH�DQG�KDYH�D�WRSLF�LQWHUSUHWDWLRQ�� � 7KHVH�RFFXU�RQO\�LQ�

WKH� OHIW�HGJH�RI�VHQWHQFHV�� � ,Q� WKH�HQYLURQPHQW�ZKLFK� WKH�GHOHWLRQ�FDQ�EH�DSSOLHG� WR�� WKHVH�

HOOLSVLV� DUH� RSWLRQDO�� QRW� REOLJDWRU\�� � ,Q� ZKDW� IROORZV�� ,� VKRZ� SURSHUWLHV� RI� WKHVH� HOOLSVLV�

SKHQRPHQD�DQG�KRZ�P\�SURSRVDO�H[SODLQV�WKHVH�� � �

�����*HUPDQ�&ROORTXLDO�7RSLF�'URS�

,Q�WKLV�VHFWLRQ��ZH�FRQVLGHU�*HUPDQ�&ROORTXLDO�7RSLF�'URS��7RSLF�'URS��DV�VKRZQ�LQ�
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� � 
,�VDZ���� KLP��DOUHDG\�
� �
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*LYHQ� ��D��� WKH� VXEMHFW� LQ� ��E�� LV� D� WRSLFDOL]HG� HOHPHQW� EHFDXVH� LW� LV� JLYHQ� LQIRUPDWLRQ� LQ�

FRQWH[W� ��D��� � ,Q� ��F��� DOVR�� WKH� REMHFW� LV� D� WRSLFDOL]HG� HOHPHQW� DQG� WKHQ� JHWV� JLYHQ�

LQIRUPDWLRQ�LQ�FRQWH[W���D��� � (DFK�HOHPHQW�PRYHV�IURP�LWV�EDVH�SRVLWLRQ�LQWR�WKH�OHIW�HGJH�RI�

VHQWHQFHV�� � *HUPDQ�LV�D�YHUE�VHFRQG��9���ODQJXDJH�DQG�WRSLFDOL]HG�HOHPHQWV�PRYH�LQWR�WKH�

VSHFLILHU�RI�&3�� � �

� 7RSLF�GURS�KDV� WZR� VWUXFWXUDO� SURSHUWLHV�� � )LUVW��7RSLF�GURS�FDQ�RQO\�RFFXU� LQ� WKH� OHIW�

HGJH�RI�VHQWHQFHV�� � �

���� D�� ,KQ�KDE¶��� � VFKRQ� � JHVHKHQ�� �

� � � KLP�KDYH� � � DOUHDG\� � VHHQ� �

� � 
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� �
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� � 
,�VDZ���� KLP��DOUHDG\�
� �

�+XDQJ��������������

,Q� ��D��� WKH� VXEMHFW� LV� GURSSHG� DQG� WKH�RYHUW�REMHFW�PRYHV� LQWR� WKH� OHIW� HGJH�� � ,Q� ��E��� WKH�

REMHFW� LV� GHOHWHG� DQG� WKH� VXEMHFW� RFFXSLHV� WKH� OHIW� HGJH� RI� WKH� VHQWHQFH�� � 7KHVH� EHFRPH�

XQJUDPPDWLFDO�� � �

� 6HFRQG�� 7RSLF�GURS� FDQQRW� RFFXU� LQ� DQ� HPEHGGHG� FODXVH� HYHQ� ZKHQ� D� WRSLFDOL]HG�

HOHPHQW�RFFXSLHV�WKH�LQLWLDO�SRVLWLRQ�LQ�WKH�HPEHGGHG�FODXVH�� � 7KLV�LV�LOOXVWUDWHG�LQ������

���� D�� +DQV�JODXEW�>�� � KDEH�HV� � JHVWHUQ� � � JHNDXIW@�� �

� � � +DQV�EHOLHYH� � � � KDYH�LW� � \HVWHUGD\� � ERXJKW� �

� � 
+DQV�EHOLHYHV�WKDW���� ,��ERXJKW�LW�\HVWHUGD\�
� �

��5L]]L�������������

� E�� +DQV�JODXEW�>�� � KDEH� � LFK� � JHVWHUQ� � � � JHNDXIW@�� �

� � � +DQV�EHOLHYH� � � � KDYH� � ,� � � � \HVWHUGD\� � ERXJKW� �

� � 
+DQV�EHOLHYHV�WKDW�,�ERXJKW���� LW��\HVWHUGD\�
� �

�<RVKLGD��������������
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� %DVHG�RQ�P\�SURSRVDO��OHW�XV�FRQVLGHU�WKHVH�SURSHUWLHV�� � ,Q������WKH�GURSSHG�VXEMHFW�RU�

REMHFW�LV�QRW�WKH�OHIW�HGJH�RI�WKH�VHQWHQFH�� � 7KHUHIRUH��WKH�GHOHWLRQ�FDQQRW�EH�DSSOLHG�WR�WKHVH�

HOHPHQWV�DQG� WKHVH�VHQWHQFHV�EHFRPH�XQJUDPPDWLFDO�� � ,Q������ WKH�GHOHWHG�VXEMHFW�RU�REMHFW�

RFFXSLHV�WKH�OHIW�HGJH�RI�HDFK�HPEHGGHG�VHQWHQFH��EXW�WKLV�SRVLWLRQ�LV�QRW�WKH�VHQWHQFH�LQLWLDO�

SRVLWLRQ�ZKHQ�WKH�GHULYDWLRQV�FRQYHUJH�� � 7KHUHIRUH��WKH�GHOHWLRQ�FDQQRW�EH�DSSOLHG�WR�WKHVH�

HOHPHQWV�DQG�WKHVH�VHQWHQFHV�EHFRPH�XQJUDPPDWLFDO��

� :KHQ� 7RSLF�GURS� FDQ� RFFXU�� WRSLFDOL]HG� HOHPHQWV� DUH� GHOHWHG� LQ� WKH� OHIW� HGJH� RI�

VHQWHQFHV�DV�VKRZQ�LQ������ � �

���� � � � � � � &3�
�
� � ;3� &3�
� 7RSLF�

� 'HOHWH�

7KH�LQWHUSUHWDWLRQ�RI�GHOHWHG�HOHPHQWV�JHWV�JLYHQ�LQIRUPDWLRQ�IURP�FRQWH[W�DQG�LV�UHFRYHUHG�

IURP�LW�� � �

�

�����6XEMHFW�GURS�LQ�(QJOLVK�

� ,Q� WKLV� VHFWLRQ�� ,� IRFXV� RQ�6XEMHFW�GURS� LQ�(QJOLVK� �6XEMHFW�GURS��� � 6XEMHFW�GURS�KDV�

IRXU� SURSHUWLHV�� � )LUVW�� RQO\� VXEMHFWV� PD\� EH� GURSSHG�� DV� VKRZQ� LQ� ����� � 7KHVH� H[DPSOHV�

VKRZ� WKDW� RQO\� VXEMHFWV� FDQ� EH� GHOHWHG� ZKHUHDV� REMHFWV� RU� SDLUV� RI� VXEMHFWV� DQG� REMHFWV�

FDQQRW�� � �

���� :KDW�GLG�5XIXV�GR�ZLWK�WKH�EDOO"�

� D�� � +H�WKUHZ�LW��

� E�� � 7KUHZ�LW��

� F�� � +H�WKUHZ��

� G�� � 7KUHZ�� �

�6FKLUHU�������������

� 6HFRQG��SKL�IHDWXUHV�RI�WKH�VXEMHFW�� OLNH�WKH�SHUVRQ��QXPEHU��DQG�JHQGHU�IHDWXUHV��KDYH�

QR�HIIHFW�RQ� WKH�DYDLODELOLW\�RI�6XEMHFW�GURS�� � ,Q�SDUWLFXODU�� WKHVH� IHDWXUHV� �^PDVFXOLQH�DQG�

IHPLQLQH`��^VLQJXODU�DQG�SOXUDO`��DQG�^�VW�SHUVRQ���QG�SHUVRQ���UG�SHUVRQ`��KDYH�QR�UHODWLRQ�

WR�WKH�DSSOLFDWLRQ�WR�6XEMHFW�GURS��DV�VKRZQ�LQ����������� � �

���� :KDW�GLG�>�,���ZH@�GR�\HVWHUGD\�DIWHUQRRQ"�
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� E�� � :DVKHG�WKH�FDU��
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� E�� � :DVKHG�WKH�FDU��
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� D�� � >�,���:H@�ZDVKHG�WKH�FDU��

� E�� �:DVKHG�WKH�FDU��

�6FKLUHU�������������

� 7KLUG��7HQVH��SUHVHQW�RU�SDVW��LV�LQVHQVLWLYH�WR�LPSOHPHQWDWLRQ�RI�6XEMHFW�GURS��DV�VKRZQ�

LQ������DQG�������

����� :KDW�GLG�VKH�GR�RQ�)ULGD\�DIWHUQRRQ"�

� D�� � 6KH�ZDVKHG�WKH�FDU��

� E�� � :DVKHG�WKH�FDU��

����� :KDW�GRHV�VKH�QRUPDOO\�GR�RQ�)ULGD\�DIWHUQRRQV"�

� D�� � 6KH�ZDVKHV�WKH�FDU��

� E�� �:DVKHV�WKH�FDU��

�6FKLUHU�������������

� )LQDOO\��6XEMHFW�GURS� LV� DSSOLHG� LQ� VHQWHQFHV�ZKLFK�FRQWDLQ�PRGDO� DX[LOLDULHV� VXFK� DV�

VKRXOG��PLJKW��PXVW��HWF���DV�VKRZQ�LQ������������ � �

����� :K\�DUHQ¶W�\RX�FRPLQJ�WR�WKH�SDUW\"�

� D�� � ,�VKRXOG�GR�P\�PDWK�KRPHZRUN��

� E�� � 6KRXOG�GR�P\�PDWK�KRPHZRUN��

����� 'R�\RX�KDYH�DQ\�SODQV�WKLV�ZHHNHQG"�

� D�� � ,�PLJKW�JR�WR�WKH�IDLU��

� E�� � 0LJKW�JR�WR�WKH�IDLU��

����� :LOO�KH�JUDGXDWH�WKLV�VHPHVWHU"�
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� %DVHG� RQ� P\� SURSRVDO�� OHW� XV� FRQVLGHU� WKHVH� SURSHUWLHV�� � 7KH� VXEMHFW� RFFXSLHV� WKH�

VSHFLILHU�RI�73�LQ�V\QWDFWLF�GHULYDWLRQV�� � )ROORZLQJ�&KRPVN\���������������WKH�ODEHO�RI�73�LV�

GHWHUPLQHG� E\� )6�� � $W� WKDW� WLPH�� SKL� IHDWXUHV� RI� WKH� KHDG� 7� LV� DJUHHG� ZLWK� WKH� VXEMHFW�

WKURXJK� )6�� � 7KHUHIRUH�� DV� WKHVH� H[DPSOH� VKRZ�� DJUHHPHQWV� EHWZHHQ� WKH� VXEMHFW� DQG� WKH�

KHDG�7�RFFXUV�DV�XVXDO�� � :KDW�KDSSHQV�ZKHQ�6XEMHFW�GURS� LV�DSSOLHG"� � ,�VXSSRVH� WKDW� WKH�

GHOHWHG�VXEMHFW�GRHV�QRW�RFFXS\�WKH�VSHFLILHU�RI�73��EXW�WKH�VSHFLILHU�RI�&3�� � $IWHU�)6�DW�WKH�

VSHFLILHU�RI�73�� WKH�GHOHWHG� VXEMHFW�PRYHV� LQWR� WKH� VSHFLILHU�RI�&3�DQG� WKHQ� WKH�GHOHWLRQ� LV�

DSSOLHG� WR� WKH� VXEMHFW�� � 7KH�GHOHWHG� VXEMHFW� JHWV� D�JLYHQ� LQWHUSUHWDWLRQ� IURP�DQ�DQWHFHGHQW�

VHQWHQFH�DQG�LWV�LQWHUSUHWDWLRQ�LV�UHFRYHUHG�IURP�LWV�FRQWH[W�� � :KHQ�6XEMHFW�GURS�LV�DSSOLHG��

WKH�SRVLWLRQ�RI�WKH�VXEMHFW�LV�LPSRUWDQW�LQ�WKH�SHULRG�RI�FRQYHUJLQJ�V\QWDFWLF�GHULYDWLRQV�� � ,Q�

RWKHU�ZRUGV�� WKH� VXEMHFW� RFFXSLHV� WKH� OHIW� HGJH� RI� VHQWHQFHV�� � 7KHUHIRUH�� SURSHUWLHV� RI� SKL�

IHDWXUHV��WHQVH��DQG�PRGDO�DX[LOLDULHV�KDYH�QR�UHODWLRQ�ZLWK�6XEMHFW�GURS�� � �

����� � � � � � � &3�
�
� � ;3� &3�
� 6XEMHFW�

� 'HOHWH�

�

�����3DUWLFOH�6WUDQGLQJ�(OOLSVLV��36(��LQ�-DSDQHVH�

� ,Q� WKLV� VHFWLRQ�� ,� FRQVLGHU� 3DUWLFOH�6WUDQGLQJ� (OOLSVLV� �36(�� LQ� -DSDQHVH�� ZKLFK� LV�

LOOXVWUDWHG�LQ������� �

����� 6SHDNHU�$�� � 7DQDND�NXQ�ZD"� �

� � � 7DQDND�7,7�723� �

� � � 
+RZ�DERXW�7DQDND"
� �

� 6SHDNHU�%�� � ��:D� � QH�� � NDLVKD�R� � � � � � � \DPHWD�\R�� �

� � � � � 723�7$*� � FRPSDQ\�$&&�TXLW�(;&/� �

� � � 
2K���KH��TXLW��KLV��FRPSDQ\�
� �

�6DWR�������������

,Q�WKLV�GLVFRXUVH��6SHDNHU�%�UHFRJQL]HV�7DQDND�NXQ�LQ�6SHDNHU�$¶V�TXHVWLRQ�DV�D�WRSLFDOL]HG�

HOHPHQW� EHFDXVH� LW� LV� DQ� JLYHQ� LQIRUPDWLRQ�� DQG� WKHUHIRUH� KH� PD\� UHSO\� ZLWKRXW� WKH�

WRSLFDOL]HG�13�� � ,Q� 6SHDNHU� %¶V� DQVZHU�� RQO\� WKH� WRSLF�PDUNHU�ZD� LV� RYHUWO\� SURQRXQFHG�� �

7KH� WRSLF�PDUNHU� KDV� DQ� LQWRQDWLRQDO� ERXQGDU\� ZKLFK� LV� UHDOL]HG� DV� FRPPD� LQWRQDWLRQ��
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� 6DWR��������������REVHUYHV�WZR�VWUXFWXUDO�SURSHUWLHV�RI�36(�LQ�-DSDQHVH�� � )LUVW��36(�LQ�

-DSDQHVH�FDQ�RQO\�RFFXU�LQ�WKH�VHQWHQFH�LQLWLDO�SRVLWLRQ�� � �

����� 6SHDNHU�$�� -RKQ�ZD� � N\RR�QDQL�R� � � � � VL�WHLUX�QR"�

� � � -RKQ�723�WRGD\�ZKDW�$&&�GR�7(,58�4�

� � � 
:KDW�LV�-RKQ�GRLQJ�WRGD\"
�

� 6SHDNHU�%�� � D����ZD�� � 0DU\�QL� � � � GDLJDNX�GH� � � � � D�WWHLUX� � � � � � QH��

� � � � � � 723� � 0DU\�'$7� � XQLYHUVLW\�/2&�PHHW�7(,58� � 7$*�

� � � 
,QWHQGHG����� -RKQ��LV�PHHWLQJ�0DU\�DW�D�XQLYHUVLW\�
�

� � � E��0DU\�QL� � � ��ZD�� � � GDLJDNX�GH� � � � � D�WWHLUX� � � � � � � � QH��

� � � � � � 0DU\�'$7� � � 723� � XQLYHUVLW\�/2&� � PHHW�7(,58� � 7$*�

� � � 
,QWHQGHG����� -RKQ��LV�PHHWLQJ�0DU\�DW�D�XQLYHUVLW\�
�

� � � F��0DU\�QL� � � GDLJDNX�GH� � � � � ��ZD�� � D�WWHLUX� � � � � � � � � QH��

� � � � � � 0DU\�'$7�XQLYHUVLW\�/2&� � � � 723��PHHW�7(,58� � � 7$*�

� � � 
,QWHQGHG����� -RKQ��LV�PHHWLQJ�0DU\�DW�D�XQLYHUVLW\�
�

�6DWR�������������

,Q� ���E�F��� WKH� ZRUG� RUGHU� LV� GHULYHG� IURP� WKH� XQPDUNHG� RUGHU� RI� ���D��� EXW� WKHVH� DUH�

XQJUDPPDWLFDO��

� 6HFRQG��36(�LQ�-DSDQHVH�FDQQRW�RFFXU�LQ�DQ�HPEHGGHG�FODXVH�HYHQ�ZKHQ�D�WRSLFDOL]HG�

HOHPHQW�RFFXSLHV�WKH�LQLWLDO�SRVLWLRQ�LQ�WKH�HPEHGGHG�FODXVH�� � 7KLV�LV�LOOXVWUDWHG�LQ������DQG�

������

����� 6SHDNHU�$�� -RKQ�ZD� � � VRQR�WRNL� � 7DURR�R� � � GRR�RPRWWD� � QR"�

� � � -RKQ�723� � WKDW�WLPH� � 7DUR�$&&�KRZ�WKRXJKW� � 4�

� � � 
:KDW�GLG�-RKQ�WKLQN�DW�WKDW�WLPH�DERXW�7DUR"
�

� 6SHDNHU�%�� -RKQ�ZD� � VRQR�WRNL�>&3���ZD�� � WHQVDL�GD�WR@� � � � � � RPRWWD�\R��

� � � � -RKQ�723�WKDW�WLPH� � � � � � 723�JHQLXV�&23�&203�WKRXJKW�7$*�

� � � 
,QWHQGHG��-RKQ�WKRXJKW�DW�WKDW�WLPH�WKDW���� 7DUR��LV�D�JHQLXV�
�

�6DWR������������

����� 6SHDNHU�$�� -RKQ�ZD� � VRQR�WRNL� � 7DURR�R� � GDUH�JD� � � � � NRURVLWD�WR� � � RPRWWD�QR"�

� � � -RKQ�723�WKDW�WLPH� � 7DUR�$&&�ZKR�120� � NLOOHG�&203�WKRXJKW�4�

� � � 
:KR�GLG�-RKQ�WKLQN�DW�WKDW�WLPH�WKDW�NLOOHG�7DUR"
�

� 6SHDNHU�%�� -RKQ�ZD� � VRQR�WRNL�>&3���ZD��0DU\�JD� � � NRURVLWD�WR@� � RPRWWD� � \R��

� � � � -RKQ�723�WKDW�WLPH� � � � � 723�0DU\�120�NLOOHG�&203�WKRXJKW�7$*�

� � � 
,QWHQGHG��-RKQ�WKRXJKW�DW�WKDW�WLPH�WKDW�0DU\�NLOOHG���� 7DUR��
�
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�6DWR��������������

� %DVHG� RQ� P\� SURSRVDO�� OHW� XV� FRQVLGHU� WKHVH� SURSHUWLHV�� � ,� VXSSRVH� WKDW� ZD�SKUDVHV�

IURP� .3�� � 7KH� 7RSLF�PDUNHU� ZD� RFFXSLHV� WKH� KHDG� RI� .3� DQG� WKH� WRSLFDOL]HG� 13�� WKH�

VSHFLILHU�RI�.3��� � 7KH�.3�LV�LQ�WKH�VHQWHQFH�LQLWLDO�SRVLWLRQ�DQG�13�RI�.3�LV�GHOHWHG�ZKHQ�WKH�

GHULYDWLRQV�FRQYHUJH�� � ,Q����E��F���������DQG�������WKH�GHOHWHG�13�RI�.3�LV�QRW�LQ�WKH�VHQWHQFH�

LQLWLDO�SRVLWLRQ�DW�WKH�SHULRG�RI�FRQYHUJLQJ�V\QWDFWLF�GHULYDWLRQV�� � �

����� � � � � � � � � � � 73�
�
� � � � � � � � � .3� � � � 73�
�
� 13� � � � � � � .�

� 'HOHWH�

� 7KLV� H[SODQDWLRQ� KDV� RQH� SUREOHP�� � :K\� FDQQRW� EHFRPH�.3� RU� .� WKH� ODEHO� RI� WKLV�

VWUXFWXUH"� � )ROORZLQJ�6DLWR���������,�FDQ�DFFRXQW�IRU�WKH�SUREOHP�� � 6DLWR��������DUJXHV�WKDW�

&DVH�SDUWLFOHV�DUH�LQYLVLEOH�WR�/$�� � ,Q�WKLV�VWUXFWXUH��WKHUHIRUH��HYHQ�ZKHQ�WKH�GHOHWLRQ�RI�13�

LV�DSSOLHG��.3�RU�.�LV�LQYLVLEOH�WR�/$�DQG�73�EHFRPHV�WKH�ODEHO�RI�WKH�VWUXFWXUH�� � �

�

���&RQFOXGLQJ�5HPDUNV�

� ,Q� WKLV� SDSHU�� IROORZLQJ� &KRPVN\� ������� ������� ,� LQGLFDWHG� KRZ� /$� LV� DSSOLHG� WR�

HOOLSVLV�SKHQRPHQD�RI�WKH�OHIW�SHULSKHU\�LQ�VHQWHQFHV�VXFK�DV *HUPDQ�&ROORTXLDO�7RSLF�'URS��
6XEMHFW�GURS� LQ� (QJOLVK�� DQG� 3DUWLFOH�6WUDQGLQJ� (OOLSVLV� LQ� -DSDQHVH�� ZKLFK� DUH� SHULSKHUDO�

V\QWDFWLF� SKHQRPHQD�� � ,Q� SDUWLFXODU�� LQ� WKH� ^;3��<3`� SUREOHP�� ,� SURSRVHG� D� WKLUG�ZD\� RI�

ODEHO� GHWHUPLQDWLRQ�� GHOHWH� ;3� RU� <3�� � ,� DVVXPH� WKDW� WKH� GHOHWLRQ� LV� DSSOLHG� ZKHQ� WKH�

GHULYDWLRQV� FRQYHUJH� DQG� WKH� GHOHWHG� HOHPHQWV� DUH� LQ� WKH� VHQWHQFH� LQLWLDO� SRVLWLRQ�� � 7KHVH�

HOOLSVLV�SKHQRPHQD�RFFXU�LQ�WKH�OHIW�HGJH�RI�VHQWHQFHV�DQG�WKH�GHOHWLRQ�FDQ�EH�DSSOLHG�� � �

� &KRPVN\��������������GRHV�QRW�DUJXH�WKH�WKLUG�SRVVLELOLW\��WKH�GHOHWLRQ�;3�RU�<3�� � ,W�LV�

LPSRUWDQW� WR� H[SORUH�ZKHWKHU�RWKHU�SKHQRPHQD�FDQ� EH� UHODWHG�ZLWK� WKH� WKLUG�PHWKRG�� � )RU�

H[DPSOH��(PRWR��������LQYHVWLJDWHV�WKH�REOLJDWRU\�GHOHWLRQ�RI�;3�RU�<3�LQ�/$�� � +H�H[SODLQV�

93�HOOLSVLV�LV�REOLJDWRU\�ZKHQ�VXEMHFW�DX[�LQYHUVLRQ�LV�WULJJHUHG�LQ�FRPSDUDWLYH�FODXVHV�� � +H�

VKRZV�WKH�FDVH�WKDW�WKH�GHOHWLRQ�PXVW�RFFXU�LQ�RUGHU�WR�VROYH�WKH�^;3��<3`�SUREOHP�� � ,Q�WKLV�

SDSHU��,�LQGLFDWHG�WKDW�WKH�GHOHWLRQ�FDQ�EH�RSWLRQDO�� � ,�QHHG�WR�VHH�ZKHWKHU�WKH�GHOHWLRQ�RI�;3�

RU�<3� LV�REOLJDWRU\�RU�RSWLRQDO�� � $OVR��7RWVXND� �������SURSRVHV� WKDW� WRSLFDOL]DWLRQ�KDV� WKH�

 
2 )RU�.3�DQDO\VLV��VHH�%RãNRYLü���������)XNXL���������)XNXL�DQG�6SHDV���������1DULWD���������DQG�
7DNDKDVKL�������� 
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XQODEHOHG�VWUXFWXUH�^;3��<3`��ZKLFK�KDV�QR�ODEHO�� � ,�PXVW� LQYHVWLJDWH�WKH�UHODWLRQ�EHWZHHQ�

WKH�XQODEHOHG�VWUXFWXUHV�DQG�WKH�RSWLRQDOLW\�RI�WKH�GHOHWLRQ�;3�RU�<3�� � ,�OHDYH�WKHVH�LVVXHV�IRU�

IXWXUH�UHVHDUFK�� � �

�

5HIHUHQFHV�

%RãNRYLü�� äHOMNR� ������� ³1RZ� ,¶P� D� 3KDVH�� 1RZ� ,¶P� QRW� D� 3KDVH�� 2Q� WKH�9DULDELOLW\� RI�

3KDVHV�ZLWK�([WUDFWLRQ�DQG�(OOLSVLV�´�/LQJXLVWLF�,QTXLU\������������

&KRPVN\��1RDP��������³3UREOHPV�RI�3URMHFWLRQV�´�/LQJXD�������������

&KRPVN\�� 1RDP� ������� ³3UREOHPV� RI� 3URMHFWLRQV�� ([WHQVLRQV�´� 6WUXFWXUHV�� 6WUDWHJLHV� DQG�

%H\RQG�� 6WXGLHV� LQ�+RQRXU� RI� $GULDQD�%HOOHWWL�� HG�� E\�(OLVD�'L�'RPHQLFR��&RUQHOLD�

+DPDQQ�DQG�6LPRQD�0DWWHLQL��������-RKQ�%HQMDPLQV��$PVWHUGDP��

(PRWR��+LURDNL� ������� ³7KH�/DEHOLQJ�$OJRULWKP�DQG�2EOLJDWRU\�(OOLSVLV�´�([SORUDWLRQV� LQ�

(QJOLVK�OLQJXLVWLFV�������������

)XNXL�� 1DRNL� ������� $� 7KHRU\� RI� &DWHJRU\� 3URMHFWLRQ� DQG� ,WV� $SSOLFDWLRQV�� 'RFWRUDO�

'LVVHUWDWLRQ��0,7��>5HYLVHG�YHUVLRQ�SXEOLVKHG�DV�7KHRU\�RI�3URMHFWLRQ�LQ�6\QWD[��&6/,�

3XEOLFDWLRQV��6WDQIRUG������@�

)XNXL��1DRNL�DQG�0DUJDUHW�6SHDV��������³6SHFLGLHUV�DQG�3URMHFWLRQ�´�0,7�:RUNLQJ�3DSHU�LQ�

/LQJXLVWLFV�������������0,7�3UHVV��&DPEULGJH��0$��

+XDQJ�� &��7�� -DPHV� ������� ³2Q� WKH� 'LVWULEXWLRQ� DQG� WKH� 5HIHUHQFH� RI� (PSW\� 3URQRXQV�´�

/LQJXLVWLF�,QTXLU\��������������

1DULWD�� +LURNL� ������� 3KDVLQJ� LQ� )XOO� ,QWHUSUHWDWLRQ�� 'RFWRUDO� 'LVVHUWDWLRQ�� +DUYDUG�

8QLYHUVLW\��

5L]]L��/XLJL������D��³2Q�WKH�*UDPPDWLFDO�%DVLV�RI�/DQJXDJH�'HYHORSPHQW��$�&DVH�6WXG\�´�

7KH�2[IRUG�+DQGERRN�RI�&RPSDUDWLYH�6\QWD[��HG��E\�*XJOLHOPR�&LQTXH�DQG�5LFKDUG�

.D\QH����������2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG��

6DWR��<RVXNH���������³3DUWLFOH�6WUDQGLQJ�(OOLSVLV�LQ�-DSDQHVH��3KDVH�7KHRU\�DQG�WKH�3ULYLOHJH�

RI�WKH�5RRW´��PV��1DWLRQDO�8QLYHUVLW\�RI�6LQJDSRUH��

6DWR��<RVXNH��������³3DUWLFOH�6WUDQGLQJ�(OOLSVLV�LQ�-DSDQHVH��3KDVH�7KHRU\�DQG�WKH�3ULYLOHJH�

RI�WKH�5RRW�´�/LQJXLVWLF�,QTXLU\��������������

6DLWR�� 0DPRUX� ������� ³�$�� &DVH� IRU� /DEHOLQJ�� /DEHOLQJ� LQ� /DQJXDJHV� ZLWKRXW� ĳ�IHDWXUH�

$JUHHPHQW�´�7KH�/LQJXLVWLF�5HYLHZ��������������

6FKLUHU��.DVSHU�&��������<RX�+HDUG�7KH�1HZ�7KHRU\"��$�6\QWDFWLF�$QDO\VLV�RI�1XOO�6XEMHFWV�

DQG�1XOO�$X[LOLDULHV�LQ�(QJOLVK��0$�WKHVLV��8QLYHUVLW\�RI�.DQVDV��

7DNDKDVKL�� 0DVDKLNR� ������� 6RPH� &RQVHTXHQFHV� RI� &DVH�0DUNLQJ� LQ� -DSDQHVH�� 'RFWRUDO�

'LVVHUWDWLRQ��8QLYHUVLW\�RI�&RQQHFWLFXW��

��� 0$6$6+,�72768.$



7RWVXND�� 0DVDVKL� ������� ³&DUWRJUDSK\� 0HHWV� /DEHOLQJ� $OJRULWKP�´� 3KRQRORJLFDO�

([WHUQDOL]DWLRQ�9RO������������6DSSRUR�8QLYHUVLW\��

<RVKLGD��7RPR\XNL� ������� ³6\XGDL� QR�6\RRU\DNX�*HQVKR��+LNDNX�7RRJRURQ� WHNL�.RRVDWX�

�7KH� 3KHQRPHQRQ� RI� 7RSLF� (OOLSVLV�� $� &RPSDUDWLYH� 6\QWDFWLF� &RQVLGHUDWLRQ��´�

1LKRQJR�.\RRLNXJDNX� QR� 6LWHQ� �3HUVSHFWLYHV� RQ� -DSDQHVH� /DQJXDJH�3HGDJRJ\��� HG��

E\�7KH�(GLWRULDO�&RPPLWWHH�RI�$QQDOV�����������7RN\RGR��7RN\R��
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