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&RUUHVSRQGHQFH��FRQIHUHQFH�WKUHDGV�DQG�GHEDWH

6SHFLDO�YV��*HQHUDO�5HODWLYLW\

$FFRUGLQJ� WR� WKH� VSHFLDO� WKHRU\� RI� UHODWLYLW\
�675��DQG�WDNLQJ�LQWR�DFFRXQW�WKH�NQRZQ�IRUPXOD
IRU� WKH� SRWHQWLDO� HQHUJ\� RI� JUDYLW\�� ZH� KDYH� WKH
EDODQFH�RI�HQHUJLHV
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DW�WKH�HPLVVLRQ�RI�SKRWRQ�E\�DQ�H[FLWHG�QXFOHXV�RI
PDVV�0� LQ� D� JUDYLWDWLRQDO� ILHOG� �*)���+HUH�F LV
WKH�1HZWRQLDQ�SRWHQWLDO��:KHQFH�IRU�WKH�IUHTXHQF\
RI�SKRWRQ�HPLWWHG�LQ�D�JUDYLWDWLRQDO�ILHOG��ZH�REWDLQ
�VHH��H�J���>�@�
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:KHUH�n�LV�WKH�SKRWRQ�IUHTXHQF\�LQ�WKH�DEVHQFH
RI�*)��F=0���7KLV�HTXDWLRQ�SUHVHQWV�HYLGHQWO\�WKH
JUDYLWDWLRQDO�UHG�VKLIW�

,Q� WKH� JHQHUDO� WKHRU\� RI� UHODWLYLW\� �*75��� DV
NQRZQ� �VHH�� H�J��� >���@��� JUDYLWDWLRQDO� PDVV� DQG
SRWHQWLDO� HQHUJ\� DUH� DVFULEHG� WR� SKRWRQV�� 7KHUH�
IRUH��ZH�KDYH�WKH�IROORZLQJ�EDODQFH�RI�HQHUJLHV
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LQVWHDG�RI�HT������$V�D�UHVXOW�� DIWHU�FRQWUDFWLRQ�E\
WKH�TXDQWLW\����F�F����ZH�REWDLQ�WKH�H[SUHVVLRQ
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DQVZHULQJ�WKH�HQHUJ\�EDODQFH�DW�WKH�SKRWRQ�HPLV�
VLRQ�LQ�WKH�DEVHQFH�RI�*)��:KHQFH�LW�IROORZV�WKDW
WKH�SKRWRQ�IUHTXHQF\�GRHV�QRW�FKDQJH�DW�LWV�UDGLD�
WLRQ�LQ�*)�DFFRUGLQJ�WR�*75�

*n n= ���
ZKLFK� FRQWUDGLFWV� GLUHFWO\� WKH� JUDYLWDWLRQDO� VKLIW
HTXDWLRQ�����DQG��FRQVHTXHQWO\��675�

$W�ILUVW�VLJKW��LW�PD\�VHHP�WKDW�WKH�LQGLFDWHG�GLI�
ILFXOW\�FDQ�EH�RYHUFRPH�FRPSDULQJ�HT�����ZLWK�WKH
IRUPXOD
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GHVFULELQJ� WKH� ³PHWULF´� IUHTXHQF\� VKLIW� IROORZLQJ
IURP�QRQ�(XFOLGHDQQHVV�RI�PHWULF��+HUH�J

RR
� LV�WKH

WZLFH� WLPH� FRPSRQHQW� RI� WKH� PHWULF� WHQVRU�� %XW
HYHQ�LQ�WKLV�FDVH�IRUPXOD�����GLIIHUV��DV�VHHQ��IURP
UHTXLUHG�HTXDWLRQ�����

:KDW�LV�PRUH��WKH�H[LVWHQFH�RI� WZR�LQFRPSDWL�
EOH�H[SUHVVLRQV�����DQG����� LQ�*75�WHVWLILHV� WR� LWV
LQQHU�FRQWUDGLFWRULQHVV�

5HIHUHQFHV
>�@ 6WUHO¶WVRY�9�1��±�$SHLURQ�����������S�����

>�@ .LWWHO�&���.QLJKW�:�'��	�5XGHUPDQ�0��±�0HFKDQLFV�

%HUNHOH\�3K\V�&RXUVH��Y����0FJUDZ�+LOO��������������

>�@ :HLQEHUJ�6��±�*UDYLWDWLRQ�DQG�&RVPRORJ\��-RKQ

:LOH\�	�6RQ��������&K�������

*UDYLWDWLRQDO�7LPH�'LODWLRQ�	
*HQHUDO�5HODWLYLW\

$WWHQWLRQ�KDV�UHFHQWO\�EHHQ�FDOOHG�>�@�WR�WKH�LQ�
FRPSDWLELOLW\� RI� LQWHUSUHWDWLRQ� RI� WKH� NQRZQ� H[�
SHULPHQWV�RQ� WKH�PHDVXUHPHQWV�RI� D�JUDYLWDWLRQDO
VKLIW�RI�SKRWRQ�IUHTXHQF\�>���@�DQG�LQYHVWLJDWLRQ�RI
WKH� GHSHQGHQFH� RI� WLPH� UDWH� RQ� WKH� JUDYLWDWLRQDO
SRWHQWLDO�>���@�

5HFDOO� WKDW� WKH�JHQHUDOO\�DFFHSWHG� WUHDWPHQW�RI
WKH�UHVXOWV�RI�WKH�ILUVW�JURXS�RI�H[SHULPHQWV�LQ�WKH
JHQHUDO�WKHRU\�RI�UHODWLYLW\��*75��LV�WKH�IROORZLQJ�
7KH� SKRWRQ� IUHTXHQF\� UHPDLQV� LQYDULDEOH� DW� LWV
HPLVVLRQ�LQ�D�JUDYLWDWLRQDO�ILHOG��*)��
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ZKHUH�n�LV�WKH�SKRWRQ�IUHTXHQF\�LQ�WKH�DEVHQFH�RI
*)��%XW�DV�WKH�SKRWRQ�PRYHV�DZD\�IURP�WKH�ERG\
FUHDWLQJ�WKH�ILHOG��LW�ORVHV�LWV�HQHUJ\�LQ�RYHUFRPLQJ
WKH�JUDYLWDWLRQDO� DWWUDFWLRQ��7KLV� OHDGV� WR�GHFUHDV�
LQJ�IUHTXHQF\�
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ZKHUH�F�LV�WKH�JUDYLWDWLRQDO�SRWHQWLDO��:H�HPSKD�
VL]H�WKDW�WKLV�WUHDWPHQW�LV�EDVHG�RQ�WKH�DVFULSWLRQ�RI
JUDYLWDWLRQDO�PDVV� WR� WKH�SKRWRQ��DQG�DV� D� FRQVH�
TXHQFH�� JUDYLWDWLRQDO� SRWHQWLDO� HQHUJ\� �VHH�� H�J�
>���@���,Q�VSLWH�RI�WKLV��LWV�LQHUWLDO�PDVV�LV�HTXDO�WR
]HUR��7KXV��WKH�HTXDOLW\�RI�LQHUWLDO�DQG�JUDYLWDWLRQDO
PDVVHV�LV�YLRODWHG�

,Q� WKH� H[SHULPHQWV� RI� WKH� VHFRQG� JURXS�� WKH
UHDGLQJV�RI� WZR�DWRPLF�FORFNV�DUH�FRPSDUHG�DIWHU
RQH� RI� WKHP� KDV� UHPDLQHG� DW� D� ORFDWLRQ� ZLWK� D
GLIIHUHQW�JUDYLWDWLRQDO�SRWHQWLDO��7KH�GLIIHUHQFH�RI
WKHLU�UHDGLQJV�FRQILUPV�WKH�GHSHQGHQFH�RI�WLPH�UDWH
RQ�F��$V� NQRZQ�� D� KLJK� SUHFLVLRQ� RI� WKH� DWRPLF
FORFN� SURYLGHV� WKH� DWRPLF� VWDQGDUG� RI� IUHTXHQF\
EDVHG�RQ�WKH�XVH�RI�TXDQWXP�WUDQVLWLRQV�RI�DWRPV
�PROHFXOHV�� IURP�RQH�HQHUJHWLF� VWDWH� WR� WKH�RWKHU�
7KHUHIRUH�WKH�JUDYLWDWLRQDO�FKDQJH�RI�DWRPLF�FORFN
LV�ILQDOO\�FRQGLWLRQHG�E\�FKDQJLQJ�WKH�IUHTXHQF\�RI
WKH�FRUUHVSRQGLQJ�WUDQVLWLRQ�E\�WKH�HTXDWLRQ
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,Q�RUGHU�WR�HOLPLQDWH�WKH�LQGLFDWHG�FRQWUDGLFWLRQ
LQ� WKH� LQWHUSUHWDWLRQV�� LW� LV� QHFHVVDU\� WR� DOORZ� WKH
SKRWRQ�IUHTXHQF\�WR�FKDQJH�DW�LWV�HPLVVLRQ�LQ�*)
DFFRUGLQJ�WR�HT����� LQ� WKH�H[SHULPHQWV�RI� WKH�ILUVW
JURXS��EXW�LW�GRHV�QRW�FKDQJH�LQ�VXEVHTXHQW�SURSD�
JDWLRQ�RI�WKH�SKRWRQ�LQ�*)�>���@�

���

���*n n=



3DJH���� $3(,521�9RO����1U������-XO\�2FWREHU�����

,Q� RWKHU� ZRUGV�� RQH� VKRXOG� UHIXVH� D� IDPLOLDU
UHSUHVHQWDWLRQ� WKDW� WKH� SKRWRQ� KDV� D� JUDYLWDWLRQDO
SRWHQWLDO�HQHUJ\�

7KXV��WKH�*75�FRQFOXVLRQ�RI�QRQ�YDULDELOLW\�RI
OLJKW�IUHTXHQF\�DW�LWV�UDGLDWLRQ�LQ�*)��EDVHG�RQ�WKH
ODZ� RI� HQHUJ\� FRQVHUYDWLRQ�� FRQWUDGLFWV� ERWK� WKH
VSHFLDO�WKHRU\�RI�UHODWLYLW\�DQG�H[SHULPHQWV�RQ�WKH
LQYHVWLJDWLRQ� RI� WKH� GHSHQGHQFH� RI� WLPH� UDWH� RQ
JUDYLWDWLRQDO�SRWHQWLDO�
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S����

>�@ ,GHP��±�:KDW�7HVWLILHV�WKH�([SHULPHQWV�RQ�WKH�0HDV�

XUHPHQW�RI�WKH�*UDYLWDWLRQDO�5HG�6KLIW��-,15�&RP�

PXQ��3����������'XEQD�������

2Q�WKH�*UDYLWDWLRQDO�5HGVKLIW

,Q�$SHLURQ�RI� -XO\�2FWREHU� µ����3URI��0XQHUD
�S������ FRQVLGHUV� WKH� JUDYLWDWLRQDO� UHGVKLIW� IURP
WKH� YLHZSRLQWV� RI� WKH� 1HZWRQ� WKHRU\� DQG� WKH
JHQHUDO�WKHRU\�RI�UHODWLYLW\��*75���:H�HPSKDVL]H
WKDW�WDNLQJ�LQWR�DFFRXQW�WKH�UHODWLYLVWLF�UHODWLRQ�IRU

HQHUJ\� �( PF= �� L�H�� LQ� WKH� 1HZWRQ� UHODWLYLVWLF
WKHRU\��WKH�IUHTXHQF\�VKLIW�RI�SKRWRQ�IROORZV�IURP
WKH�ODZ�RI�HQHUJ\�FRQVHUYDWLRQ�

:KHQ�D�IUHH�H[FLWHG�QXFOHXV�RI�PDVV�0�HPLWV
D�g�TXDQWXP��SKRWRQ�� �Kn �ZH�KDYH�WKH�EDODQFH�RI

HQHUJLHV�
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:KHQ� WKH� UDGLDWLRQ� SURFHVV� RFFXUV� LQ� D� JUDYLWD�
WLRQDO� ILHOG� �ZLWK� WKH� 1HZWRQ� SRWHQWLDO� F ��� ZH
KDYH�WKH�FRUUHVSRQGLQJ�HQHUJ\�EDODQFH
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:KHQFH�� �WDNLQJ� (T����� LQWR� DFFRXQW�� LW� GLUHFWO\
IROORZV
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L�H��� WKH� JUDYLWDWLRQDO� UHGVKLIW� LV� D� FODVVLFDO� HIIHFW
DQG�GRHV�QRW�UHTXLUH�*75�

:KDW�LV�PRUH��WKH�NQRZQ�*75�IRUPXOD�>�@
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LV� D� FRQVHTXHQFH� RI� WKH� QRQ�(XFOLGHDQQHVV� RI� ��
VSDFH� �LWV� WLPH� SURSHUW\��� 7KLV� H[SUHVVHV� E\� WKH
GHSHQGHQFH� RI� WKH� J

RR
�FRPSRQHQW� RI� WKH� PHWULF

WHQVRU� RQ� WKH� JUDYLWDWLRQDO� SRWHQWLDO�� 7KXV�� DF�
FRUGLQJ� WR� *75�� ³D� FORFN� JRHV� WKH� VORZHU� WKH
ODUJHU�WKH�PDVV�RI�PDWWHU�SODFHG�QHDU�LW�´>�@

+RZHYHU��DWWHQWLRQ�VKRXOG�EH�SDLG�KHUH� WR� WKH
IROORZLQJ�� $V� LW� IROORZV� IURP� IRUPXOD� ����� WKH
IUHTXHQF\�RI�HPLWWHG�DQG�DEVRUEHG�OLJKW� LQFUHDVHV
ZLWK� FDUU\LQJ� DWRPV�� VD\�� LQ� WKH� GLUHFWLRQ� RI� GH�
FUHDVLQJ� WKH� JUDYLWDWLRQDO� ILHOG�� ,W� LV� HYLGHQW� WKDW
FDUU\LQJ�WKH�FORFN��DWRPV��FDQ�EH�UHSODFHG�E\�WKH
WUDQVSRUWDWLRQ� RI� WKH� UDGLDWLRQ� LWVHOI²OLJKW�� $V� D
UHVXOW��LW�LV�WKDW�WKH�OLJKW�UD\�HPLWWHG�LQ�WKH�UHJLRQ
ZLWK�D�GHILQLWH�JUDYLW\�SRWHQWLDO�IURP�6��DQG�KDYLQJ
DW� LWV� HPLVVLRQ� WKH� IUHTXHQF\� n�� KDV� DQRWKHU� IUH�
TXHQF\�n��ZKHQ�LW�DUULYHV�DW�6�� >�@��)RU� WKLV� �VHH�
H�J��>�@�
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ZKHUH� � �F = F - F �
/HW� WKH� OLJKW� EH� HPLWWHG� RQ� WKH�6XQ¶V� VXUIDFH�

ZKHUH�LWV�IUHTXHQF\
�
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$FFRUGLQJ� WR� ����� WKLV� UDGLDWLRQ� KDV� IUHTXHQF\
n��ZKHQ�DUULYHV�RQ�WKH�(DUWK��6XEVWLWXWLQJ�IRUPXOD
��D��LQ�H[SUHVVLRQ������ZH�REWDLQ
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$V�WKH�IUHTXHQF\�RI�WKH�DUULYHG�UDGLDWLRQ�FRLQFLGHV
ZLWK� WKH� FRUUHVSRQGLQJ� ³WHUUHVWULDO� IUHTXHQF\�´
WKHQ�DFFRUGLQJ� WR�*75�� WKH�VKLIW�RI� VSHFWUDO� OLQHV
VKRXOG�QRW�EH�REVHUYHG�
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,Q�P\�SUHYLRXV�QRWLFH�>�@��,�HPSKDVL]H�WKH�IRO�
ORZLQJ�� 7KH� JUDYLWDWLRQDO� VKLIW� RI� VSHFWUDO� OLQHV
SUHGLFWHG�E\�(LQVWHLQ� >�@� LV�D�FRQVHTXHQFH�RI� WKH
UHODWLYLVWLF�ODZ�RI�HQHUJ\�FRQVHUYDWLRQ�LQ�D�JUDYLWD�
WLRQDO�ILHOG�

%HORZ��DWWHQWLRQ� LV�JLYHQ� WR� WKH� IDFW� WKDW� WKHUH
DUH� WZR� LQFRPSDWLEOH� IRUPXODH� IRU� WKH� OLJKW� IUH�
TXHQF\�LQ�WKH�JHQHUDO�UHODWLYLW\�WKHRU\��*57��

2Q�WKH�RQH�KDQG��DFFRUGLQJ�WR�*57�>�@��³7KH
UDGLDWLRQ� IUHTXHQF\� RI� DQ� DWRP�RQ� WKH� VXUIDFH� RI
FHOHVWLDO�ERG\�LV�D�OLWWOH�ELW�VPDOOHU�WKDQ�WKH�UDGLD�
WLRQ�IUHTXHQF\�RI�WKH�DWRP�RI�WKH�VDPH�HOHPHQW�LQ
IUHH�VSDFH�����´
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7KLV�LV�H[SUHVVHG�PDWKHPDWLFDOO\�E\�WKH�NQRZQ
(LQVWHLQ�IRUPXOD
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ZKHUH� �n �LV�WKH�IUHTXHQF\�RI�IUHH�SKRWRQ�DQG�
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2Q�WKH�RWKHU�KDQG��DFFRUGLQJ�WR�*57�³D�SKRWRQ
LQ�D�JUDYLWDWLRQDO�ILHOG�KDV�µNLQHWLF�HQHUJ\¶� Kn �DQG

µSRWHQWLDO� HQHUJ\¶� KnF �� DQG� WKHLU� VXP� UHPDLQV
FRQVWDQW´>�@�� ZKHUH� �F = �� 7KH� VHFRQG� TXDQWLW\
IRU�YHU\�ZHDN�ILHOGV�FDQ�EH�QHJOHFWHG��$V�D�UHVXOW�
ZH�KDYH
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ZKHQFH�LW�IROORZV
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³:H�VHH� WKDW� WKH� OLJKW� IUHTXHQF\� LQFUHDVHV
ZLWK�ULVLQJ�WKH�DEVROXWH�YDOXH�RI�WKH�JUDYL�
WDWLRQDO� ILHOG� SRWHQWLDO�� L�H�� ZKHQ� DS�
SURDFKLQJ�WKH�ERGLHV�FUHDWLQJ�WKH�ILHOG��RQ
WKH�FRQWUDU\�� WKH� OLJKW� IUHTXHQF\�GHFUHDVHV
DV� D� UD\� PRYHV� DZD\� IURP� WKHVH� ERG�
LHV�´>�@

,W�LV�TXLWH�HYLGHQW�WKDW�IRUPXOD�����LV�LQFRPSDWL�
EOH�ZLWK�HTXDWLRQ�����

5HPDUN� WKDW� IRUPXODH� ����DQG� ����FDQ�EH�FRQ�
VLGHUHG�DOVR�DV�FRQVHTXHQFHV�RI�JHQHUDO�HTXDWLRQV
IRU�WKH�FRYDULDQW�>�@
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FRPSRQHQWV�RI�HQHUJ\�
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*UDYLW\¶V�*UDYLW\�6ORZV�3LRQHHU

+HUH� LV� D� NLQHPDWLF� H[SODQDWLRQ� IRU� WKH� IUH�
TXHQF\� VKLIW� RI� UDGLR� VLJQDOV� IURP� WKH� 3LRQHHU
VSDFHFUDIW�GLVFXVVHG�LQ�$SHLURQ��S������YRO�����E\
*KRVK�DQG�%DQHUMHH�

,W�LV�EDVHG�RQ�1HZWRQLDQ�SK\VLFV�DSSOLHG�WR�WKH
K\SRWKHVLV�WKDW�WKH�HTXLYDOHQW�PDVV�RI�WKH�JUDYLWD�
WLRQDO�HQHUJ\�RI�WKH�6XQ�LWVHOI�DFWV�JUDYLWDWLRQDOO\�

7KH� VSDFHFUDIW� LV� LQIOXHQFHG� E\� LQFUHDVLQJ
DPRXQWV� RI� JUDYLWDWLRQDO� HTXLYDOHQW� PDVV� DV� LW
SURFHHGV� UDGLDOO\� RXWZDUG�� OHDGLQJ� WR� D� FRQVWDQW
IRUFH�RI�DWWUDFWLRQ�WRZDUGV�WKH�6XQ�

/HW� XV� ILUVW� VXSSRVH� WKDW� WKH� GHQVLW\� RI� WKLV
HTXLYDOHQW� PDWWHU� IDOOV� RII� DV� ��5� LQ� D� PDQQHU
VLPLODU�WR�SRWHQWLDO�HQHUJ\�

,I�WKH�GHQVLW\�RI�D�VKHOO�DW�UDGLXV�5�LV�JLYHQ�E\
N�5��ZKHUH�N�LV�D�FRQVWDQW�ZKLFK�VFDOHV�WKH�GHQVLW\
RI�WKH�VKHOO�DW�XQLW�GLVWDQFH��WKHQ�WKH�PHDQ�GHQVLW\
RI�WKH�HQWLUH�VSKHUH�LV��N��5�

7KLV�XQLQWXLWLYH�UHVXOW�LV�KHOSIXO�LQ�VLPSOLI\LQJ
WKH�FDOFXODWLRQ�RI�WKH�PDVV�RI�WKH�VSKHUH��$V�3LR�
QHHU� WUDYHOV� DZD\� IURP� WKH� 6XQ�� LW� LV� XQGHU� WKH
JUDYLWDWLRQDO� LQIOXHQFH� RI� LQFUHDVLQJ� DPRXQWV� RI
HTXLYDOHQW�PDWWHU� IURP� WKH� LQQHU� VSKHULFDO� VKHOOV�
ZKLOH�VKHOOV�RI�HTXLYDOHQW�PDWWHU�RXWVLGH�WKH�VSKHUH
RI� LWV� UDGLXV�KDYH�QR�GLUHFW� LQIOXHQFH�� DV�ZDV�GH�
WHUPLQHG�E\�1HZWRQ�

,W�LV�WKHQ�HDVLO\�IRXQG�WKDW�WKH�JUDYLWDWLRQDO�SR�
WHQWLDO� HQHUJ\� DYDLODEOH� IRU� NLQHWLF� HQHUJ\� GXH� WR
HTXLYDOHQW� PDWWHU� DURXQG� WKH� 6XQ� YDULHV� OLQHDUO\
ZLWK�WKH�UDGLDO�GLVWDQFH�

7KH�DVVRFLDWHG�FRQVWDQW�IRUFH�PDQLIHVWV�LWVHOI�LQ
WKH� DQRPDORXV� FRQVWDQW� DFFHOHUDWLRQ� LQIHUUHG� IRU
3LRQHHU�

3LRQHHU¶V� DFFHOHUDWLRQ� DOORZV� WKH� GHQVLW\� RI
HTXLYDOHQW�PDWWHU�DVVRFLDWHG�ZLWK�WKH�JUDYLW\�RI�WKH
6XQ�LQ�WKH�YLFLQLW\�RI�WKH�(DUWK�WR�EH�HVWLPDWHG�DW
���QDQRJUDPV�SHU� FXELF�PHWHU��ZLWK� WKH� FRQVWDQW
ZKLFK�VFDOHV� WKH�GHQVLW\�HVWLPDWHG�DW�N� ��� LQ� WKH
0.6� V\VWHP�� 2QH� PLJKW� EH� FRQFHUQHG� WKDW� WKH
JUDYLWDWLRQDO� SRWHQWLDO� HQHUJ\� GXH� WR� HTXLYDOHQW
PDWWHU�DURXQG�WKH�6XQ�JURZV�ZLWKRXW�ERXQG�DV�WKH
UDGLDO� GLVWDQFH� LQFUHDVHV�� $V� D� SRLQW� RI� LQWHUHVW
UHODWLQJ� WR�0DFK¶V�SULQFLSOH�� WKH�GLVWDQFH�3LRQHHU
QHHGV�WR�WUDYHO�ZKLOH�H[SHULHQFLQJ�D�FRQVWDQW�IRUFH
DULVLQJ�IURP�WKH�HTXLYDOHQW�PDWWHU�DURXQG�WKH�6XQ
LQ�RUGHU� WR�HTXDO� LWV�HQHUJ\�IURP�DQQLKLODWLRQ�FDQ
UHDVRQDEO\� WDNHQ� WR� EH� WKH� +XEEOH� OLJKW�VSKHUH
UDGLXV��F�+�

,I�ZH�VSHFXODWH�WKDW�5� F�+��WKHQ�+XEEOH¶V�FRQ�
VWDQW� FDQ� EH� HVWLPDWHG� WR� EH�+� �D�F�� ZKHUH� D� LV
3LRQHHU¶V� DFFHUDWLRQ�� 7KH� PDVV� RI� HTXLYDOHQW
PDWWHU�FRQWDLQHG�LQ�WKH�VSKHUH�HQFORVHG�LQVLGH�WKH
+XEEOH�OLJKW�VSKHUH�UDGLXV�LV�URXJKO\�WKH�HVWLPDWHG
PDVV�RI�WKH�+XEEOH�OLJKW�VSKHUH�

-RKQ�*LIIRUG�KDV�QRWHG�SUHYLRXVO\�LQ�$SHLURQ�D
VLPLODU�FRQVWDQW�DFFHOHUDWLRQ��D� �+F��LQ�UHJDUG�WR
WKH�FRVPRORJLFDO�UHGVKLIW��VR�XQOHVV�WKLV�LV�D�JURVV
PLVLQWHUSUHWDWLRQ��ZKDWHYHU� LV� KDSSHQLQJ� LV� OLNHO\
WR� EH� D� XQLYHUVDO� SKHQRPHQRQ� DQG� ZH� VKRXOG
H[SHFW�WKH�VDPH�FRQVWDQW�DFFHOHUDWLRQ�WR�EH�DVVRFL�
DWHG�ZLWK�VWDUV�DQG�JDOD[LHV�

,W� LV� D� YHU\� ORQJ� ZD\� RII� IRU� 3LRQHHU�� EXW� DW
VRPH�GLVWDQW�SRLQW�EHWZHHQ�WKH�.XLSHU�EHOW�DQG�WKH
2RUW� FORXG�� DV� WKH� 6XQ¶V� JUDYLWDWLRQDO� IRUFH� FRQ�
WLQXDOO\�GLPLQLVKHV�� WKH� DQRPDORXV� FRQVWDQW� IRUFH
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ZLOO� VWDUW� WR�GRPLQDWH��)URP� WKDW� WUDQVLWLRQ�SRLQW�
RUELWV�ZLOO�EH�FOHDUO\�QRQ�.HSOHULDQ�

&DQ� 3LRQHHU� HVFDSH� IURP� RXU� VRODU� V\VWHP"
*LYHQ� LWV� NLQHWLF� HQHUJ\�� 3LRQHHU� FRXOG� WUDYHO� DW
PRVW����OLJKW�\HDUV�DJDLQVW�WKH�SUHVXPHG�FRQVWDQW
IRUFH��,I�ZH�LPDJLQH�WKDW�3LRQHHU�ZDV�KHDGHG�IRU�D
6XQ�OLNH�VWDU���OLJKW�\HDUV�DZD\�ZKLFK�KDG�D�VLPL�
ODU�FRQVWDQW�IRUFH�RI�DWWUDFWLRQ��WKHQ�LW�LV�UHDVRQDEOH
WR�H[SHFW�WKDW�WKH�IRUFHV�ZRXOG�FDQFHO�DW�WKH�PLG�
SRLQW� �� OLJKW�\HDUV� DZD\�� DQG� WKDW� WKH� HQHUJ\� WR
UHDFK�WKH�PLGSRLQW�LV�DSSUR[LPDWHO\�HTXLYDOHQW� WR
��OLJKW�\HDU�WUDYHOOLQJ�DJDLQVW�WKH�FRQVWDQW�IRUFH�

&DQ�3LRQHHU�PDNH�LW�WR�$OSKD�&HQWDXUL"�<HV��LW
DSSHDUV�WR�KDYH�VXIILFLHQW�HQHUJ\�WR�RYHUFRPH�WKH
FRQVWDQW�IRUFH�IRU�WKDW�MRXUQH\�

&ROLQ�:DONHU
�������:HVW�)LIWK�$YH�

9DQFRXYHU��%�&�
&DQDGD�9�.��7�

3UHFLVH�9DOXH�RI�WKH�+XEEOH
&RQVWDQW

)RU� VHYHQ� GHFDGHV�� IURP� ����� WR� WKH� SUHVHQW
WLPH�� DVWURQRPHUV� KDYH� DWWHPSWHG� WR�PHDVXUH� WKH
YDOXH� RI� WKH� +XEEOH� $JH� DQG� LWV� UHFLSURFDO�� WKH
+XEEOH�&RQVWDQW��ZLWK�ZLGHO\�YDU\LQJ�UHVXOWV�>��@�
(YHQ� WKH� PRVW� UHFHQW� VWXG\� NQRZQ� DV� WKH� ³.H\
3URMHFW� RI� WKH� +XEEOH� 6SDFH� 7HOHVFRSH�´� ZKLFK
RFFXSLHG� D� SHULRG� RI� HLJKW� \HDUV� IURP� ����� WR
������LV�LQ�GLVSXWH�>�@�

<HW�WKH�SUHFLVH�YDOXH�RI�WKH�+XEEOH�$JH��DQG�LWV
UHFLSURFDO�� WKH� +XEEOH� &RQVWDQW�� PD\� EH� IRXQG
DFFXUDWHO\�E\�VLPSOH�DULWKPHWLF�IURP�WKH�VSHHG�RI
OLJKW�DQG� WKH�JUDYLWDWLRQDO�FRQVWDQW��ZKRVH�YDOXHV
DUH� NQRZQ� WR� DQ� DFFXUDF\� RI� VHYHQ� VLJQLILFDQW
ILJXUHV�� 7KH� EDVLV� IRU� WKLV� VWDWHPHQW� LV� WKDW� WKH
YDOXHV� RI� WKH� VSHHG� RI� OLJKW� DQG� WKH� JUDYLWDWLRQDO
FRQVWDQW�DUH�XQLYHUVDO�FRQVWDQWV�LQ�RXWHU�VSDFH��IODW
VSDFH��� IDU� UHPRYHG� IURP� DQ\�PDVVLYH� ERG\�� DQG
WKDW�ZKHQ�RQH�XQLYHUVDO� FRQVWDQW� LV�PXOWLSOLHG� RU
GLYLGHG�E\�DQRWKHU�XQLYHUVDO�FRQVWDQW��WKH�UHVXOW�LV
QHFHVVDULO\�D�XQLYHUVDO�FRQVWDQW�

7KH�VWDWHPHQW�LV�PDGH�VXEMHFW�WR�WKH�FDYHDW�WKDW
WKH� YDOXHV� GHULYHG� DUH� WKRVH� LQ� RXWHU� VSDFH� IDU
UHPRYHG� IURP� DQ\� PDVVLYH� ERG\�� IRU� LW� LV� ZHOO
NQRZQ�WKDW�WKH�YDOXHV�RI�WKH�VSHHG�RI�OLJKW�DQG�WKH
JUDYLWDWLRQDO�FRQVWDQW�DUH� UHGXFHG� LQ� WKH�SUHVHQFH
RI�PDVVLYH�ERGLHV�

7KH�VWDWHPHQW�LV�DOVR�VXEMHFW�WR�WKH�SUHPLVH�WKDW
WKH�VSHHGV�RI�WKH�ERGLHV�ZKRVH�GLVWDQFHV�DUH�EHLQJ
PHDVXUHG�DUH�DFFXUDWHO\�UHIOHFWHG�LQ�WKH�UHGVKLIWV�LQ
OLJKW�HPLWWHG�E\�WKHP��,W�LV�ZHOO�NQRZQ��KRZHYHU�
WKDW�D�KLJK�JUDYLWDWLRQDO�SRWHQWLDO�DW�WKH�VRXUFH�PD\
FRQWULEXWH�WR�DQ�DGGLWLRQDO�UHGVKLIW�WKDW�KDV�QRWKLQJ
WR� GR�ZLWK� GLVWDQFH��$QG� LW� LV� DOVR� NQRZQ� WKDW� D
ORFDO�'RSSOHU�HIIHFW�GXH�WR�SXUHO\�ORFDO�PRWLRQ�RI
WKH�VRXUFH�PD\�DOVR�FDXVH�D�GHYLDWLRQ�RI� WKH� UHG�
VKLIW�SURGXFHG�E\�GLVWDQFH�RI�WKH�VRXUFH��7KH�WRWDO

UHGVKLIW�GXH�WR�DOO�IDFWRUV�LV�JLYHQ�E\�WKH�IROORZLQJ
IRUPXOD�ZKLFK�LV�NQRZQ�DV�WKH�&RPSRVLWH�5HGVKLIW
IRUPXOD

���]&�� ����]'�����]*�����]+�
ZKHUH�WKH�V\PEROV�&�'�*��	�+��UHSUHVHQW�UHVSHF�
WLYHO\� WKH� &RPSRVLWH�� /RFDO� 'RSSOHU�� *UDYLWD�
WLRQDO��DQG�+XEEOH��GLVWDQFH��UHGVKLIWV�

7KH� ORFDO� 'RSSOHU� DQG� JUDYLWDWLRQDO� UHGVKLIWV
DUH�YDULDEOHV��EXW�LW�LV�DVVXPHG�KHUH�WKDW�WKH�+XE�
EOH�$JH��+±���DQG�LWV�UHFLSURFDO�� WKH�+XEEOH�FRQ�
VWDQW�� �+��� DUH� WUXO\� XQLYHUVDO� FRQVWDQWV� ZKRVH
DFFXUDWH�YDOXHV�KDYH�EHHQ�VRXJKW� IRU�D�YHU\� ORQJ
WLPH��$OWKRXJK�� LW� LV�SRVVLEOH� WKDW� LQ�FHUWDLQ�FDVHV
WKH� JUDYLWDWLRQDO� DQG� ORFDO�'RSSOHU� UHGVKLIWV�PD\
DWWDLQ�KLJK�YDOXHV�� LQ�PRVW�FDVHV� WKH�JUDYLWDWLRQDO
DQG�ORFDO�'RSSOHU�VKLIWV�DUH�QRW�VLJQLILFDQW�

)LQDOO\��DOWKRXJK�WKH�FRUUHFW�YDOXHV�RI�WKH�+XE�
EOH�$JH�DQG�+XEEOH�FRQVWDQW�DUH�XVHG��WKH�IRUPX�
ODV� IRU� GLVWDQFH� XQGHU� GLIIHUHQW� WKHRULHV� SURGXFH
GLIIHUHQW�UHVXOWV�

6XEMHFW� WR� WKHVH�TXDOLILFDWLRQV�� WKH�FRUUHFW�YDO�
XHV�RI�WKH�XQLYHUVDO�FRQVWDQWV�DUH�VKRZQ�EHORZ�

8QLYHUVDO�&RQVWDQWV

�DOO�YDOXHV�LQ�&*6�V\VWHP�RI�XQLWV�

6SHHG�RI�OLJKW

F� ��������������
��
�FPV�VHF

*UDYLWDWLRQDO�FRQVWDQW

*� �������������
±�
�FP

�
�JP�VHF

�

$FFHOHUDWLRQ�FRQVWDQW

D� ��������������
±�
�FP�VHF

�

�ZKHUH�0 ��JUDP�DQG�G ��FP�

'LVWDQFH�FRQVWDQW

G� �F
�
�D� ��������������

��
�FP

��� ��������ELOOLRQ�O�\�

7LPH�FRQVWDQW

�+
±�
��G�F� ��������������

��
�VHF

������ ��������ELOOLRQ�\HDUV

+XEEOH�FRQVWDQW��+�

F�G� ��������������
±��
�VHF

±�

������ �������NPV�V�PSF

8QLYHUVDO�0�5�FRQVW�

F
�
�*� ��������������

��
�JPV�FP

3ODQFN¶V�FRQVWDQW

K� ���������������
±��
�HUJ�VHF

3KRWRQ�HQHUJ\�ORVV�SHU�F\FOH

K+� ��������������
±��
�HUJ

3KRWRQ�PDVV�ORVV�SHU�F\FOH

K+�F
�
� �������������

±��
�JUDP

([SRQHQWLDO�'HFD\�IRUPXOD�IRU�GLVWDQFH�

G� �OQ���]����������ELOOLRQ�O\�

127(�� 7KH� ODVW� WKUHH� LWHPV� DERYH� SHUWDLQ� WR� WKH
DOWHUQDWLYH� WKHRU\� XQGHU� ZKLFK� SKRWRQV� GHFD\
H[SRQHQWLDOO\�E\� WKH�HMHFWLRQ�RI� WLQ\�PDWHULDO�SDUWL�
FOHV���GDUN�PDWWHU���ZLWK�HDFK�F\FOH�

&ULWLFLVP�QRW�ZDUUDQWHG
6RPH�RI� WKH�DERYH�YDOXDWLRQV�KDYH�EHHQ�FULWL�

FL]HG� RQ� WKH� JURXQG� WKDW� WKH\� DUH� QRW� WUXH� FRQ�
VWDQWV�� 7KH� DFFHOHUDWLRQ� FRQVWDQW�� D� �*0�G��� KDV
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EHHQ�FULWLFL]HG�RQ�WKH�JURXQG� WKDW� WKH�DVVLJQPHQW
RI�WKH�YDOXH�RI���JUDP�WR�0��DQG�WKH�DVVLJQPHQW�RI
WKH� YDOXH� RI� ��FHQWLPHWHU� WR� WKH� GLVWDQFH�� G�� LV
DUELWUDU\��WKHUHE\�WDNLQJ�WKDW� LWHP�RXW�RI� WKH�FDWH�
JRU\�RI�XQLYHUVDO�FRQVWDQWV��$QG�VLQFH� WKH�YDOXHV
RI�RWKHU�LWHPV�LQ�WKH�OLVW�RI�FRQVWDQWV��VXFK�DV� WKH
GLVWDQFH� FRQVWDQW� DQG� WKH� WLPH� FRQVWDQW�� HPERG\
WKH� DFFHOHUDWLRQ� FRQVWDQW�� WKH\� WRR� DUH� UHQGHUHG
LQYDOLG�IRU�WKH�VDPH�UHDVRQ�

7KLV�FULWLFLVP�LV�QRW�ZDUUDQWHG��,W�LV�WUXH�WKDW�WKH
IRUPXOD�� D� �*0�G��� LV� D� JHQHUDO� IRUPXOD� WKDW
JRYHUQV� WKH� UDWH�RI� DFFHOHUDWLRQ�GXH� WR� JUDYLW\� LQ
WKH� YLFLQLW\� RI� DQ\�PDVVLYH� ERG\�� IRU� H[DPSOH� DW
WKH� VXUIDFH� RI� SODQHW� (DUWK� ZKHUH� D� ����� FP�V��
%XW�WKH�IRUPXOD�IRU�DFFHOHUDWLRQ�RI�D�VPDOO�SDUWLFOH
GXH� WR� JUDYLW\� LQ� WKH� YLFLQLW\� RI� D� YHU\� PDVVLYH
ERG\�PXVW�EH�GLVWLQJXLVKHG� IURP� WKH� IRUPXOD� IRU
DFFHOHUDWLRQ� EHWZHHQ� WZR� VPDOO� SDUWLFOHV� WRZDUG
HDFK� RWKHU�� 7KH� IRUPXOD�� D� �*0�G��� LV� GHULYHG
IURP�WKH�IDFW�WKDW�WKH�IRUFH�UHTXLUHG�WR�DFFHOHUDWH�D
VPDOO� ERG\�� )� �PD�� LV� WKH� VDPH� DV� WKDW� LQ� WKH
IRUPXOD�)� �*0P�G���ZKHUH�0�LV�D�ODUJH�ERG\�DQG
P� LV� D� VPDOO� ERG\��7KHUHIRUH��ZKHQ�ZH� FRPELQH
WKH� WZR� IRUPXODV�� ZH� KDYH� PD� �*0P�G��� DQG
ZKHQ�ZH�FDQFHO�P��WKH�PDVV�RI�WKH�VPDOO�ERG\�RQ
ERWK�VLGHV��ZKDW� UHPDLQV� LV� D� �*0�G���+RZHYHU�
ZKHQ�ZH�VWDUW�ZLWK�WKH�JHQHUDO�IRUPXOD��PD� �*�P�
�P��G���ZKHUH�WKH�PDVVHV�DUH�ERWK�VPDOO�DQG�HTXDO�
DQG�ZH� FDQFHO� RQH� RI� WKH� VPDOO� PDVVHV� RQ� HDFK
VLGH��ZKDW�ZH�KDYH�OHIW�LV�D� �*�P��G����7KHQ�LI�ZH
DVVLJQ�WKH�YDOXH�RI�RQH�JUDP�WR�P�DQG�RQH�FHQWL�
PHWHU�WR�³G�´�ZH�KDYH�D� �*��RQH�JUDP�RQH�FHQWL�
PHWHU����$QG� VLQFH�*� �������������±�� FP��JUDP�
V���WKH�ILQDO�UHVXOW�LV�D� �������������±��FP�VHF��

)RU�WKRVH�ZKR�SUHIHU�WKH�0.6�V\VWHP��ZH�KDYH
E\� VLPLODU� UHDVRQLQJ�� D� �������������±��� PH�
WHU�VHF���,Q�HIIHFW��WKH�JUDYLWDWLRQDO�FRQVWDQW��*��KDV
EHFRPH�WKH�XQLYHUVDO�DFFHOHUDWLRQ�FRQVWDQW��ZKHUH
WKH� YDOXH� RI� WKH� DFFHOHUDWLRQ� FRQVWDQW� LQ� HDFK
V\VWHP�RI�XQLWV�FRUUHVSRQGV�WR�WKH�YDOXH�RI�*�LQ�WKH
UHVSHFWLYH�V\VWHPV�

7KH�WZR�DFFHOHUDWLRQV�LQ�WKH�UHVSHFWLYH�V\VWHPV
DUH� WKHUHIRUH� LGHQWLFDO�� DQG� WKH� DFFHOHUDWLRQ� FRQ�
VWDQW�LQ�&*6�XQLWV�LV�FRUUHFW�DV�VWDWHG�LQ�WKH�OLVW�RI
FRQVWDQWV�DERYH�

5HIHUHQFHV
>�@ 6DQGDJH��$���$VWURQRPLFDO�-RXUQDO�9RO������1R����SS

�������-DQXDU\��������

>�@ )LQNEHLQHU��$���³+XEEOH�7HOHVFRSH�6HWWOHV�&RVPLF

'LVWDQFH�'LVSXWH����2U�'RHV�,W"��6FLHQFH��9RO������SS

����������0D\�����������

+HQU\�3��'DUW��,,,
�����(DVW�6HYHQWK�6WUHHW

7XFVRQ��$UL]RQD�86$������

(LQVWHLQ�DQG�+LHUDUFK\

2Q�SDJH�����RI�7KH�0HDQLQJ�RI�5HODWLYLW\�(LQ�
VWHLQ�ZURWH�WKDW�ZH�FDQQRW�KDYH�DQ�LQILQLWH�XQLYHUVH

³XQOHVV� WKH�PHDQ�GHQVLW\�RI�PDWWHU�YDQLVKHV´��%\
WKLV�KH�PHDQW�WKDW�WKH�GHQVLW\�RI�PDWWHU�LQ�DQ�LQIL�
QLWH�XQLYHUVH�PXVW�DSSURDFK�]HUR�DV� WKH� UDGLXV�RI
WKH�XQLYHUVH�DSSURDFKHV�LQILQLW\��$QG�WKLV�LQ�WXUQ�LV
H[DFWO\�ZKDW� KDSSHQV� LQ� RXU� KLHUDUFKLFDOO\� VWUXF�
WXUHG� XQLYHUVH�� %XW� ZKDW� LV� VKRFNLQJ� DERXW� (LQ�
VWHLQ�V�VWDWHPHQW�LV�WKDW�KH�JRHV�RQ�WR�VD\�WKDW�WKLV
LV� OHVV�SUREDEOH� WKDQ�WKH� OLNHOLKRRG�WKDW� WKH�PHDQ
GHQVLW\� DSSURDFKHV� D� ILQLWH� QXPEHU� DV� WKH� UDGLXV
DSSURDFKHV�LQILQLW\�

(YHU\�VFKRROER\�NQRZV�WKDW�WKH�XQLYHUVH�LV�KL�
HUDUFKLFDOO\�VWUXFWXUHG�IURP�WKH�PLFURVFRSLF�ZRUOG
WR�WKH�PDFURVFRSLF��DQG�WKDW�WKHUH�LV�QRW�WKH�VOLJKW�
HVW� HYLGHQFH� WR� WKH� FRQWUDU\��$W� WKH� DVWURQRPLFDO
OHYHO�ZH�KDYH�JURXSV�RI�VWDUV��HDFK�ZLWK�D�GHQVLW\
RI�DERXW�RQH�JUDP�SHU�FXELF�FHQWLPHWHU��7KHVH�DUH
VHSDUDWHG�E\�PXFK�VSDFH�ZKLFK�JUHDWO\�GLOXWHV�WKH
GHQVLW\� RI� WKH� JDOD[\��$QG� JDOD[LHV� LQ� WXUQ� IRUP
JURXSV�ZKLFK�DUH�VHSDUDWHG�E\�PXFK�VSDFH��ZKLFK
IXUWKHU�GLOXWHV�WKH�GHQVLW\��DQG�VR�RQ�DG�LQILQLWXP�
7KHQ�ZKDW�ZDV�(LQVWHLQ� WKLQNLQJ� DERXW"�:H� FDQ
RQO\� FRQFOXGH� WKDW� KH� ZDV� QRW� WKLQNLQJ� YHU\
FOHDUO\�

$�.�7�$VVLV�KDV�WDNHQ�WKH�SRVLWLRQ�WKDW�WKH�XQL�
YHUVH�LV�LQILQLWH��EXW�WKDW�LWV�GHQVLW\�LQ�WKH�ODUJH�LV
ILQLWH�� 7KLV� IOLHV� GLUHFWO\� LQ� WKH� IDFH� RI�(LQVWHLQ¶V
UXOH�� ZKLFK� LV� FRUUHFW�� WKDW� ZH� FDQQRW� KDYH� DQ
LQILQLWH�XQLYHUVH�XQOHVV�WKH�GHQVLW\�DSSURDFKHV�]HUR
DV�ZH�DSSURDFK�LQILQLWH�VL]H��7KHUHIRUH��ZKHQ�$VVLV
DQG� RWKHUV� ZULWH� WR� WKH� FRQWUDU\�� ZKDW� WKH\� DUH
ZULWLQJ�LV�QRQVHQVH�

7KH� ODWH�*HUDUG� GH�9DXFRXOHXUV�ZDV� WKH� RQO\
DVWURQRPHU� ZKR� DFWLYHO\� DQG� VWURQJO\� VXSSRUWHG
WKH� QRWLRQ� RI� KLHUDUFK\�� 7KH� RWKHUV�� ZLWK� IHZ
H[FHSWLRQV��SUHIHU�QRQVHQVH�

+HQU\�3��'DUW��,,,

$Q�,QFRQVLVWHQF\�LQ�1HZWRQ¶V
'HULYDWLRQ�RI�WKH�%DURPHWULF
(TXDWLRQ

���,QWURGXFWLRQ
1HZWRQ¶V� ������� GHULYDWLRQ� RI� WKH� EDURPHWULF

HTXDWLRQ�FRQWDLQV�DQ�LPSRUWDQW�LQFRQVLVWHQF\�LQ�KLV
WUHDWPHQW�RI�FHQWUDO�IRUFHV��+H�GLG�QRW� LQFOXGH�DOO
RI�WKH�LPSRUWDQW�RQHV�

7KLV�LQFRQVLVWHQF\��ZKLFK�OHG�1HZWRQ��������WR
DQ� LQFRPSOHWH� IRUP� RI� WKH� EDURPHWULF� HTXDWLRQ�
FRQWLQXHV� WR� EH� SURSDJDWHG� WRGD\� ERWK� LQ� WKH
WHDFKLQJ� DQG� WKH� SUDFWLFH� RI� DWPRVSKHULF� VFLHQFH�
SK\VLFV��DQG�DSSOLHG�PDWKHPDWLFV��$QGHUVRQ������
%DQNV�	�.RFNDUWV�������'D\�������+ROWRQ������
-RRV�������.XHWKH�	�&KRZ�������/LQGVD\�������
7KH�SXUSRVHV�RI�WKLV�SDSHU�DUH�WR�SURYLGH��GHWDLOHG
SK\VLFDO� DQG� PDWKHPDWLFDO� VXSSRUW� IRU� WKH� VWDWH�
PHQW�WKDW�1HZWRQ�RPLWWHG�LPSRUWDQW�FHQWUDO�IRUFHV�
D� PRUH�FRUUHFW� GHULYDWLRQ�� DQG� D� PRUH�FRUUHFW
EDURPHWULF�HTXDWLRQ�
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���7KHRU\
1HZWRQ��������XVHG�RQO\�WKUHH�SHUWLQHQW�SK\VL�

FDO�FRQGLWLRQV�LQ�KLV�FHQWUDO�IRUFH�GHULYDWLRQ�RI�WKH
SUHVVXUH�ZLWKLQ�D�VWDWLF�IOXLG�DERXW�D�QRQ�URWDWLQJ�
QRQ�DFFHOHUDWLQJ�SODQHW��7KH\�ZHUH�
�� WKH� IRUFH� �WRZDUG� WKH� FHQWHU� RI� JUDYLW\�� SUR�

GXFHG�E\�WKH�H[WHUQDO�SUHVVXUH�RQ� WKH� WRS�VXU�
IDFH�RI�WKH�&DUWHVLDQ�LQFUHPHQWDO�YROXPH�

�� WKH� IRUFH� �DZD\� IURP� WKH� FHQWHU� RI� JUDYLW\�
SURGXFHG� E\� WKH� H[WHUQDO� SUHVVXUH� RQ� WKH� ERW�
WRP�VXUIDFH�RI�WKH�LQFUHPHQWDO�YROXPH��DQG

�� WKH� JUDYLWDWLRQDO� IRUFH� RQ� WKH�PDVV�ZLWKLQ� WKH
LQFUHPHQWDO�YROXPH�
1HZWRQ��������EHJDQ�KLV�GHULYDWLRQ�LQ�3URSR�

VLWLRQ�;;��7KHRUHP�;9�E\�XVH�RI�D�VSKHULFDO�VROLG
ERG\� VXUURXQGHG� E\� D� VWDWLF� IOXLG�� +H� WRRN� WKH
SRVLWLRQ�WKDW�WKH�ZHLJKW�RI�DOO�RI�WKH�OD\HUV�RI�IOXLG
RQ�D�YHU\�VPDOO�DUHD�RI� WKH� VROLG� VXUIDFH�ZDV� WKH
VDPH�DV�LI�D�ULJKW�F\OLQGHU��D�WXEH�ZLWK�VLGHV�SDUDO�
OHO� WR� D� UDGLDO� IURP� WKH� FHQWHU� RI� JUDYLW\�� RI� WKH
VDPH� KHLJKW� DV� WKH� RXWHUPRVW� µVWDWLF¶� IOXLG� OD\HU
DQG�WKH�VDPH�FURVV�VHFWLRQDO�VKDSH�DQG�VL]H�DV�WKDW
YHU\� VPDOO� DUHD� �RI� WKH� VROLG� VXUIDFH�� ZDV� ILOOHG
ZLWK� WKH� IOXLG��DQG� WKH� F\OLQGHU¶V� HQG�ZDV�SODFHG
RYHU� WKDW� VDPH� YHU\� VPDOO� DUHD��+H� WKHQ� FRYHUHG
(DUWK¶V� VXUIDFH� SHUIHFWO\� ZLWK� WKHVH� F\OLQGHUV�
(DUWK�LV�QRW�IODW��VR�WKH�F\OLQGHUV�GLYHUJHG�DV�WKH\
H[WHQGHG� DZD\� IURP� WKH� VROLG� VXUIDFH�� 1HZWRQ
FODLPHG�WKDW�WKH�IOXLG�QRW�ZLWKLQ�WKH�F\OLQGHUV�ZDV
KHOG�XS�µDUFKZLVH¶�ZLWKRXW�SURYLGLQJ�DQ\�IRUFH�RQ
WKH�VXUIDFH�RI�WKH�SODQHW��(TXDWLRQ�����LV�WKH�GLIIHU�
HQWLDO� IRUP� RI� 1HZWRQ¶V� EDURPHWULF� HTXDWLRQ
�$QGHUVRQ� ������ %DQNV� 	� .RFNDUWV� ������ 'D\
������+ROWRQ� ������ -RRV� ������.XHWKH�	�&KRZ
������/LQGVD\�������

GS�G]� ����1��P��0*�]��� ���
ZKHUH
S LV�WKH�DWPRVSKHULF�SUHVVXUH�
] LV�WKH�YHUWLFDO�KHLJKW�DERYH�WKH�FHQWHU�RI�JUDYLW\�
1 LV�WKH�QXPEHU�RI�PROHFXOHV�SHU�XQLW�YROXPH�RI
IOXLG�
P LV�WKH�PDVV�RI�D�PROHFXOH�
0 LV� WKH� PDVV� RI� WKH� SULPDU\� �SODQHW� RU� RWKHU
ERG\��
* LV�WKH�JUDYLWDWLRQDO�FRQVWDQW�
WKH�IOXLG�FRQVLVWV�RI�RQO\�RQH�W\SH�RI�PROHFXOH��DQG
WKH� SRVLWLYH� GLUHFWLRQ� LV� DZD\� IURP� WKH� FHQWHU� RI
JUDYLW\�

:H� VWDUW�ZLWK� DQ� LQFUHPHQWDO� YROXPH�RI� VWDWLF
IOXLG�SRUWUD\HG�LQ�WKH�&DUWHVLDQ�FRRUGLQDWH�V\VWHP
�%H\HU�������&RQVWDQW��������,�DVVXPH�WKDW�D[��D\
DQG�D]� DUH� HDFK� H[WUHPHO\� VPDOO� FRPSDUHG� WR� ]�
DQG� EHJLQ� ZLWK� 1HZWRQ¶V� WKUHH� SK\VLFDO� FRQGL�
WLRQV�

,I� WKH� ZDOOV� RI� WKH� F\OLQGHUV� SUHVV� DJDLQVW� WKH
H[WHUQDO�IOXLG��WKRXJK��WKH�H[WHUQDO�IOXLG�PXVW�SUHVV
DJDLQVW� WKH�ZDOOV��7KH� FRQGLWLRQ� WKDW�1HZWRQ� GLG
QRW�LQFOXGH��EXW�WKDW�PXVW�EH�LQFOXGHG��LV�WKH�FHQ�

WUDO�IRUFH�FRPSRQHQW�RI�HDFK�H[WHUQDO�IRUFH�RQ�WKH
F\OLQGHU¶V�VLGH�

2EVHUYH�WKDW�WKH�H[WHUQDO�IRUFH�H[HUWHG�RQ�HDFK
VLGH�VXUIDFH�RI� WKH� LQFUHPHQWDO�YROXPH�LV�SHUSHQ�
GLFXODU�WR�WKH�VLGH�VXUIDFH�EXW�LV�QRW�SHUSHQGLFXODU
WR� WKH� UDGLXV� �U�� FRQQHFWLQJ� WKDW� VXUIDFH�ZLWK� WKH
FHQWHU�RI�JUDYLW\�RI� WKH�SULPDU\��1HZWRQ� LJQRUHG
HDFK�RI� WKHVH�IRXU�VLGH�IRUFHV�DQG�WKH�FRPSRQHQW
RI�HDFK�LQ�WKH�GLUHFWLRQ�RI�WKH�FHQWHU�RI�JUDYLW\��%XW
WKLV� LV� D� FHQWUDO� IRUFH� SUREOHP�� VR� ZH� FDQ� QRW
LJQRUH�DQ\�VLJQLILFDQW�FHQWUDO�IRUFHV�

7KH� H[WHUQDO� SUHVVXUH� SUHVVLQJ� DJDLQVW� WKH� LQ�
FUHPHQWDO�YROXPH¶V�±D[���IDFH�\LHOGV�D�VLGH�IRUFH
RI�PDJQLWXGH�S�D\��D]��DQG�RI�GLUHFWLRQ��[��7KLV
VLGH�IRUFH¶V�FRPSRQHQW�LQ�WKH�QHJDWLYH�]�GLUHFWLRQ
LV� ]HUR� EXW� LWV� FRPSRQHQW� WRZDUG� WKH� FHQWHU� RI
JUDYLW\�LV�±S�D\��D]��D[����U��,�QRWH�WKDW�WDNLQJ�WKH
YHFWRU�VXP�RI�WKH�IRXU�µVLGH�IRUFH¶�FRPSRQHQWV�LQ
WKH�GLUHFWLRQ�RI�WKH�FHQWHU�RI�JUDYLW\�\LHOGV�D�IRUFH
LQ�WKH��]�GLUHFWLRQ��$V�ORQJ�DV�D[��D\��DQG�D]�DUH
HDFK�H[WUHPHO\�VPDOO�FRPSDUHG�WR�]��WKH�PDJQLWXGH
RI�WKH�VXP��LQ�WKH�³QHJDWLYH�]´�GLUHFWLRQ���RI�WKHVH
IRXU� µVLGH� IRUFH¶� FRPSRQHQWV� FDQ� WKXV� EH� UHSUH�
VHQWHG�DV

)�&� ����>±�S��D[��D\��D]���]@
� �±�S>�D[��D\��D]�@�]� ���

7KH� LQFOXVLRQ� RI� )�&� �WKH� IRXUWK� &DUWHVLDQ
IRUFH��LQ�WKH�GHULYDWLRQ�RI�WKH�EDURPHWULF�HTXDWLRQ
OHDGV�WR�D�UHSODFHPHQW�IRU�HTXDWLRQ������7KH�PRUH�
FRUUHFW� &DUWHVLDQ� FRRUGLQDWH� V\VWHP� UHVXOWDQW
HTXDWLRQ�LV�

GS�G]� �±�1��P��0*�]���±��S�]� ���
%\�LQFRUSRUDWLQJ�WKH�H[WHUQDO�VLGH�IRUFHV¶�FRP�

SRQHQWV� LQ� WKH� &DUWHVLDQ� V\VWHP� PDWKHPDWLFDO
DQDO\VLV�ZH�UHPRYH�1HZWRQ¶V�LQFRQVLVWHQF\�

5HIHUHQFHV
�� 1HZWRQ��,���������5HSULQW�LQ�(QJOLVK�������3ULQFLSLD

�0DWKHPDWLFDO�3ULQFLSOHV�RI�1DWXUDO�3KLORVRSK\�

9ROXPH����$��0RWWH¶V������$'�WUDQVODWLRQ��UHYLVHG�LQ

�����E\�)��&DMRUL��7KH�8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV�

%HUNHOH\���SS����������

�� $QGHUVRQ��-��'���������)XQGDPHQWDOV�RI�$HURG\�

QDPLFV���QG�(G���0F*UDZ�+LOO��1HZ�<RUN��SS��������

�� %DQNV��3��0��	�.RFNDUWV��*���������$HURQRP\��3DUW

$��$FDGHPLF�3UHVV��6DQ�'LHJR���SS������

�� 'D\��-��$���������7KH�6FLHQFH�RI�:HDWKHU��$GGLVRQ

:HVOH\��5HDGLQJ�0$���S�����

�� +ROWRQ��-��5���������$Q�,QWURGXFWLRQ�WR�'\QDPLF

0HWHRURORJ\���UG�(G���$FDGHPLF�3UHVV��6DQ�'LHJR��

SS��������

�� -RRV��*��ZLWK�WKH�FROODERUDWLRQ�RI�)UHHPDQ��,��0�

�������7KHRUHWLFDO�3K\VLFV���QG�(G���+DIQHU��1HZ

<RUN���SS����������

�� .XHWKH��$��0��	�&KRZ��&��<���������)RXQGDWLRQV�RI

$HURG\QDPLFV��%DVHV�RI�$HURG\QDPLF�'HVLJQ��-RKQ

:LOH\�DQG�6RQV��1HZ�<RUN���S����

�� /LQGVD\��5��%���������3K\VLFDO�0HFKDQLFV��'��9DQ

1RVWUDQG��3ULQFHWRQ���SS������������������
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�� %H\HU��:��+���������&5&�6WDQGDUG�0DWKHPDWLFDO

7DEOHV����WK�(G���&5&�3UHVV��%RFD�5DWRQ���SS������

��������

����&RQVWDQW��)��:���������7KHRUHWLFDO�3K\VLFV�²

0HFKDQLFV�RI�3DUWLFOHV��5LJLG�DQG�(ODVWLF�%RGLHV�

)OXLGV��DQG�+HDW�)ORZ��$GGLVRQ�:HVOH\��5HDGLQJ��

SS����������������

'RQDOG�*LOEHUW�&DUSHQWHU
���'RJJLH�7UDLO

)ORULVVDQW�&2��������86$

2Q�$UJXPHQW

:KHQ�LQWHOOLJHQW�SHRSOH�DUJXH�DERXW�VRPHWKLQJ�
UHDFK�RSSRVLWH�FRQFOXVLRQV�DQG�DSSDUHQWO\�FDQ�JHW
QR�IXUWKHU�WKDQ�UHSHDWHG�DVVHUWLRQV�WKDW�WKH�RWKHU�LV
ZURQJ�� LW� LV� WLPH� WR� H[DPLQH� WKH� SUHPLVHV� RI� WKH
DUJXPHQW�� 7KHUH�PXVW� EH� VRPH� GLIIHUHQFH� LQ� WKH
SRLQWV�IURP�ZKLFK�WKH�WZR��RU�PRUH��EHJDQ��HLWKHU
LQ�WKH�H[SOLFLW�SUHPLVHV�RU�LQ�WKH�LPSOLFLW�DVVXPS�
WLRQV�DERXW�WKH�PHDQLQJ�RI�WKH�SUHPLVHV��,Q�HIIHFW�
WKHUH�DUH�XQVWDWHG�D[LRPV�

0D\�,�WKHUHIRUH�VXJJHVW�WKDW��LI�ZH�DUH�WR�PDNH
SURJUHVV� LQ� XQGHUVWDQGLQJ� ZKDW� 0HVVUV� *RRG�
&DPSEHOO�DQG�;X�DUH� ILJKWLQJ�DERXW�� WKH\�VKRXOG
HDFK�EH�DVNHG�WR�VWDWH�WKHLU�DVVXPSWLRQV�LQ�FDUHIXO
GHWDLO��:H�PLJKW� WKHQ� EH� DEOH� WR� GHFLGH�ZKHWKHU
WKHUH�LV�LOORJLF�LQYROYHG��RU�ZKHWKHU�WKHUH�DUH�WKUHH
SHRSOH� RQ� D� PRXQWDLQWRS� ORRNLQJ� LQ� GLIIHUHQW
GLUHFWLRQV�

5RGHULFN�5HHV
�������1(����WK�6WUHHW
:RRGLQYLOOH��:$������

86$

6FLHQFHV�&RQIURQWLQJ�D�5HYROX�
WLRQ

6HYHUDO� GLVFXVVLRQV� EHWZHHQ� ,�-�� *RRG� DQG� ,
>�@�>�@�DUH�RYHU��,W�VHHPV�WLPH�WR�PDNH�D�EULHI�DQG
WHQWDWLYH�VXPPDU\��WKRXJK�WKHUH�DUH�PDQ\�PLVWDNHV
DQG� IODZV� PRUH� KLGGHQ� LQ� WKH� /7� LWVHOI� DQG� LWV
GHULYDWLRQ��ZKLFK�QHHG�WR�EH�GHDOW�ZLWK�
�� 7KH� 6721(�(**� DUJXPHQW� *RRG� VOLJKWHG
SURYHV��DW�OHDVW��WKDW
�L�� LI� WKH� /7� VDWLVILHV� WKH� ��'� LQYDULDQW� LV� FRP�
SOHWHO\�ZRUWKOHVV�� WKRXJK� ³0LQNRZVNL� VSDFH�WLPH
LQYDULDQFH´�KDV�EHHQ�KDLOHG�VLQFH��DQG
�LL��WKH�/7�LV�QRW�D�PDWKHPDWLFV�DW�DOO�

7KH� UHDVRQ� LV� VLPSOH�� 6721(� DQG� (**�
PHDQLQJOHVV� LQ� PDWKHPDWLFV� VHQVH�� QHLWKHU� IRUP
QRU�PHHW� DQ\� TXDQWLWDWLYH� UHODWLRQ�� \HW�� UHSODFLQJ
�[��W��E\�WKHP��WKH�/7�FDQ�VWLOO�PHHW�D�TXDQWLWDWLYH
UHODWLRQ��WKH�VR�FDOOHG���'�LQYDULDQW�

,W�LV�PHDJHU�WR�UHJDUG�WKH��[��W���6721(��(**�
DV�D�URVH�E\�DQRWKHU�QDPH��LW�LV�RQO\�WRR�LQQRFHQW
WR� EHOLHYH� WKDW� DQ� HTXDWLRQ� PXVW� KDYH� PHDQLQJ
EHFDXVH� VRPH� TXDQWLWDWLYH� DWWULEXWH�V�� LV� �VHHP�
LQJO\��DVVLJQHG�WR�LW�

���³7KH�VLPSOHVW´�EXW�FUXFLDO�SURRI�WKDW�\¶� �\�JLYHV
W¶� �W�UHVWV�RQ
�L�� WKH�PDWKHPDWLFDO� UXOH� WKDW� DQ� HTXDOLW\� GLYLGHG
E\�DQ\�QRQ�]HUR��VSHHG��TXDQWLW\�X�����UHPDLQV�LWV
HTXDOLW\��\¶�X� �\�X��DQG
�LL��(LQVWHLQ¶V� WHQHW� WKDW�HYHU\�³FRRUGLQDWH� V\VWHP
KDV�LWV�RZQ�SDUWLFXODU�WLPH´>�@�VR�WKDW�\¶�X� �W¶�DQG
\�X� �W�
1RWH�WKDW�ILUVW�RI�DOO�WKH�\¶�RU�\��QR�PDWWHU�ZKDWHYHU
PD\�UHIHU�WR��LV�D�OHQJWK��DQG�WKDW�D�OHQJWK�GLYLGHG
E\�D�VSHHG�LV�HTXDO�WR�D�WLPH�

,� WUXVW� WKDW�� PDNLQJ� WKH� DERYH� FOHDU�� *RRG
ZRXOG�DFFHSW�WKH�DUJXPHQW�RIIHUHG�E\�PH�LQ�GLIIHU�
HQW�ZD\V��$V�WR�WKH�WULSOHW�LGHQWLWLHV

�$����\¶� �\
�$����\¶� �FW¶
�$����\� �FW�

LW�LV�FOHDU�WKDW�ERWK��$���DQG��$���UHVW�RQ�WKH�3,9/
WKH�/7�SUHGLFDWHV�RQ��DQG�VKRXOG�DSSO\�WR��$���MXVW
DV�WKH�3,9/�VKRXOG��5HPLQG�WKDW�LQ�DQ\�FDVH�\¶�RU
\�LQ��$���LV�D�OHQJWK�WKH�3,9/�DSSO\�WR��$V�D�UHVXOW�
�$����$���FDQ�FRH[LVW�ZLWKLQ�WKH�657�IUDPHZRUN�
2QO\�FDQ�RQH�ZKR�UHMHFWV�WKH�3,9/�RU� WKH�/7�EH
TXDOLILHG�WR�UHMHFW�WKH�WULSOHW�

6LQFH� ERWK� �$��� DQG� �$��� ILW� �$���� DQG� VLQFH
�$���DSSOLHV�WR�DQ\�HYHQW�V��LQ�D�SODQH�ZLWK�FRRU�
GLQDWH�YDOXH�\¶��RU�\���WKH�WULSOHW�RI�FRXUVH�KROG�IRU
DQ�LQILQLWH�RI�VXFK�HYHQWV��QRW�RQO\�IRU�RQH�HYHQW�
XQOHVV�WKH�/7�LV�UHMHFWHG�
���6SHFLI\LQJ�WKH�UHODWLYH�VSHHG�Y�WR�EH�FRQVWDQW�LV
RQH�WKLQJ��ZKHWKHU�RU�QRW�WKH�VSHHG�Y�DV�D�SDUDPH�
WHU� LQ� WKH� /7� SUHVHUYHV� LWVHOI� LV� DQRWKHU�� ,V� WKH
SDUDPHWHU�Y�DOORZHG�E\�WKH�/7�WR�EH�FRQVWDQW"�$
VHULHV� RI� LUUHIXWDEOH� H[DPLQDWLRQV� IURP� YDULRXV
DQJOHV� FRQFXU� WKDW� WKH� DQVZHU� LV� LQ� WKH� QHJDWLYH�
XQOHVV� Y� ��� RU�DQG� Y� �F��$Q\RQH� RI� LQVLJKW� VHHV
WKDW�*RRG¶V�UHIXWDWLRQV�UHO\�RQ�FLUFXODU�DUJXPHQWV
RU�IDOODF\�SHWLWLR�SULQFLSLL�
���7KH�/7�OHDGV�LWVHOI�WR�WKH�ILQDO�UHVXOW��Y� ���DQG
Y� �F��ZKLFK�PHDQV�WKDW�ERWK

�%��� � � � � � �

 
[ F W [ F W- = - �DQG

�%����[� �YW��DQG�[¶� ���Y¶�W�
FDQ�QHYHU�FRH[LVW��7KDW�LV��WKH�3,9/�UHSUHVHQWHG�E\
�%��� LV� LQFRPSDWLEOH�ZLWK� WKH� SULQFLSOH� RI� LQHUWLD
�RU�RI�UHODWLYLW\��UHIOHFWHG�E\��%����,Q�RWKHU�ZRUGV�
(LQVWHLQ¶V�NLQHPDWLFV�PRGHO�EDVHG�RQ�WKH�3,9/�LV
XQWHQDEOH��7KLV�LV�MXVW�ZK\�WKH�/7�WXUQV�RXW�WR�EH�D
VHW�RI�³H[SUHVVLRQV�RI�WKH�LQGHWHUPLQDWH�IRUP�����´
RQ� ZKLFK� XQIRUWXQDWHO\� *RRG� MXVW� WRXFK� OLJKWO\�
RYHUORRNLQJ�LWV�IDOODFLRXVQHVV�DQG�XVHOHVVQHVV��1R
ZRQGHU�ZK\�*RRG�IDLOHG�WR�UHDOO\�XQGHUVWDQG�WZR
VHULRXV�DQG�LPSRUWDQW�DUJXPHQWV��L�H���WKH�6721(�
(**� ³MRNH´� DQG� WKH� 1�0� XQHTXDOHG�HTXDOHG
³JDPH´�FLWHG�LQ�>�D@�
���7KH�/7�LWVHOI�LV�SXUHO\�D�KXPDQ�PDNH�XS�SURG�
XFW��IRU

�&����W¶� �g��W���Y[�F� ���DQG��[¶� �g��[���YW�
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DUH�PLVWDNHQO\�GHULYHG�IURP�WKH�LQFRPSDWLEOH��%��
DQG��%����DQG

�&����\¶� �\��DQG��]¶� �]
DUH� LOOHJLWLPDWHO\� ERUURZHG� IURP� WKH� *DOLOHDQ
WUDQVIRUPDWLRQ�
���(T��&���FRQWDLQV�QR�YDULDEOHV�\�DQG�]�DQG�KHQFH
UHTXLUHV

�&����\¶� �\� �]¶� �]����
FRQWUDGLFWLQJ� �&���� 7KH� VHOI�LQFRQVLVWHQW� /7� FDQ
UHDGLO\� SURGXFH� YDULRXV� ³%LQJR´� �FRQWUDGLFWRU\�
UHVXOWV�WR�³FRUURERUDWH´�HYHU\WKLQJ�

6R�IDU�*RRG�VKRXOG�VHH�WKDW�WKH�HUURUV�PDGH�E\
WKH�³OHDGLQJ�VFLHQWLVWV´�VXFK�DV�(LQVWHLQ�WXUQ�RXW�WR
EH� VFKRRO�ER\� RQHV�� KDYLQJ� HVFDSHG� IURP� WKH
DWWHQWLRQ�RI�JHQHUDWLRQV�RI�VFLHQWLVWV�
�� �*RRG�VKRXOG�HDVLO\�VHH� WKDW� WKH�/RUHQW]�JURXS
GRHV�QRW�PHHW�WKH�GHILQLWLRQ�RI�D���'�JURXS��IRU�KH
KDV�PDGH�WKH�FRUUHFW�DVVHUWLRQ�WKDW�IRXU�YDULDEOHV�LQ
WKH���'�TXDGUDWLF�³DUH�QRW�LQGHSHQGHQW´�

7KH�UHVW�RI�UHIXWDWLRQV�E\�*RRG�LV� OHIW� WR�KLP�
VHOI��,�WUXVW�WKDW�KH�ZLOO�VHWWOH�WKHP�ZHOO�E\�YLUWXH�RI
KLV� H[LVWLQJ�NQRZOHGJH��RQO\� LI� FDVWV� DZD\� SUHMX�
GLFH� DQG� GXDO�VWDQGDUG� VR� DV� WR� FRUUHFWO\� XQGHU�
VWDQG�ZKDW�RXU�DUJXPHQWV�VD\��SOXV�FDUHIXOO\�UHDGV
(LQVWHLQ¶V������SDSHU�

,Q�FRQFOXVLRQ��WKH�/7�SURYHV�LWVHOI�D�IDOODFLRXV
SURGXFW�YLRODWLQJ�PDWKHPDWLFDO�UXOHV��ORJLFDO�UXOHV�
DQG�GHILQLWLRQV�RI�VSHHG�DQG�RI�GLVWDQFH��HWF���DQG
KHQFH� ZKROH� WKH� UHODWLYLW\� WKHRU\� LV�� MXVW� DV� WKH
(PSHURU¶V� 1HZ� &ORWKHV�� ZRUWKOHVV� H[FHSW� DV
HYLGHQFH� WKDW�� DW� OHDVW��PDWKHPDWLFV�� SK\VLFV�� DQG
ORJLF�DUH�QRW�IXOO\�PDVWHUHG�E\�WKH�³OHDGLQJ�VFLHQ�
WLVWV�´�9,3V�RU�FLSKHUV��SDVW�RU�DOLYH�� LQFOXGLQJ�+�
3RLQFDUp��+��/RUHQW]�DQG�$��(LQVWHLQ��HW�DO�

1R�RQH�KDV�SRZHU�FDSDEOH�RI�UHVFXLQJ� WKH�/7
IURP� FROODSVLQJ�� ,W� LV� ULGLFXORXV� WR� VSHDN� RI� ³H[�
SHULPHQWDO� FRQILUPDWLRQV´� IRU� WKH� 657�� 6FLHQFHV
DUH� FRQIURQWLQJ� D� UHYROXWLRQ�� LQYROYLQJ� EDVLF
SK\VLFV��DVWURSK\VLFV��FRVPRORJ\��SKLORVRSK\��DQG
HYHQ�PDWKHPDWLFV��HWF�

)XUWKHU�&KDOOHQJHV�IURP�*RRG��DQG�RWKHUV��DUH
ZHOFRPH��$V�,�VHH� LW�� LW� LV�YDOXHOHVV� WR� IROORZ� WKH
H[DPSOH�RI�0D[�%RUQ��ZKR�ZDV�ORVW�WR�+��'LQJOH
LQ�WKH�GHEDWH�RI�³FORFN�SDUDGR[´�GHVSLWH�'LQJOH¶V
ZURQJ�DVVHUWLRQ� WKDW� ³7KH� LQWHUQDO� FRQVLVWHQF\� RI
WKH� /RUHQW]� WUDQVIRUPDWLRQ� FDQ� EH� GHPRQVWUDWHG
PDWKHPDWLFDOO\��LW�LV�«�XQTXHVWLRQDEOH´>�@�

,�PXVW� VD\��*RRG� LV� WKH� EHVW� RSSRQHQW� ,� KDYH
PHW��,�KDYH�QR�LQWHQWLRQ�RI�KXUWLQJ�KLP��DQG�HYHQ
(LQVWHLQ��� 7KH� VROH� DLP� ,� WDNH� DW� LV� HUURUV� DQG
FRQIXVLRQ� FDXVHG� E\� WKH� IDOVH� 657�� ,� WKLQN� DQ
RSSRQHQW� LV� QRW� DPRXQW� WR� DQ� HQHP\�� LQVWHDG�
RSSRQHQWV� PD\� EHFRPH� IULHQGV� LQ� WKH� FRPPRQ
FDXVH�WR�UHVFXH�PRGHUQ�VFLHQFH�IURP�LWV�DVWUD\��/HW
XV� DV� RSSRQHQW�IULHQGV� PDNH� PRUH� WR� JUHHW� WKH
FRPLQJ�UHYROXWLRQ�

5HIHUHQFHV
>�@�,�-��*RRG��$SHLURQ���D���������������������E��������

������������F����������������������

>�@�;X�6KDR]KL��$SHLURQ��D���������������������E��������

������������F�������������������

>�@�,�-��*RRG��3K\VLFV�(VVD\V���D�����������������������

������������������E������������������

>�@�;X�6KDR]KL�DQG�;X�;LQJTXQ���D��$SHLURQ����������

����������������������E��3K\VLFV�(VVD\V�����������

�������F��*DOLOHDQ�(OHFWURG\QDPLFV��������������

>�@�$��(LQVWHLQ���D��5HODWLYLW\��7KH�6SHFLDO�DQG�*HQHUDO

7KHRU\��S�����0HWKXHQ��/RQGRQ����������E�

$QQ�3K\V�����������

>�@�+��'LQJOH��1DWXUH������������������

;X�6KDR]KL
3�2��%R[�������%HLMLQJ������

3�5��RI�&KLQD
[XVFL#SXEOLF�HDVW�FQ�QHW

KWWS���ZZZ�O[VSDFH�QHW�aWLDQJH

,�UHOLQTXLVK�WKH�IORRU�WR�;X

;X�RU�;X�	�;X�DQG�,�KDYH�LQWHUFKDQJHG�DUJX�
PHQWV� DERXW� WKH� VHOI�FRQVLVWHQF\� RI� WKH� /RUHQW]
WUDQVIRUPDWLRQ�� %XW� LW� PLJKW� FRQIXVH� WKH� UHDGHU
ZKHQ�ZH�³VSHDN�DW�WKH�VDPH�WLPH´��VHH�$SHLURQ��
���	�����SDJHV����������7R�UHPHG\�WKLV�SUREOHP��,
KHUHE\� UHOLQTXLVK� WKH� IORRU� WR� ;X� IRU� WKH� WLPH
EHLQJ��,�KRSH�EXW�GRQ¶W�H[SHFW�WKDW�KH�ZLOO�DGPLW�WR
KLV� HUURUV�� RU� HOVH� H[SODLQ� KLV� SRVLWLRQ� ZLWK� WKH
XWPRVW�OXFLGLW\�

,�-��*RRG

,V�1HZWRQ¶V�/DZ�RI�*UDYLWDWLRQ
VHOI�FRQWUDGLFWRU\"

0RRQH\��������VWDUWV�ZLWK�WKH�WZR�VHQWHQFHV�

1HZWRQ¶V�/DZ�RI�*UDYLW\�>*UDYLWDWLRQ@�LQ�
YROYHV�D�FRQWUDGLFWLRQ��2Q� WKH�RQH�KDQG� LW
VWDWHV� WKDW� JUDYLW\� LV� GHSHQGHQW� XSRQ� WKH
PDVV� RI� ERGLHV� DQG� RQ� WKH� RWKHU� LW� VWDWHV
WKDW� IRU� ERGLHV� QHDU� WKH� VXUIDFH� RI� WKH
(DUWK��LW�LV�QRW�GHSHQGHQW�XSRQ�WKH�PDVV�RI
ERGLHV�

8QIRUWXQDWHO\��0RRQH\�KDV�KHUH�XVHG�JUDYLW\�LQ
WZR�GLIIHUHQW� VHQVHV��7KH� ILUVW� XVDJH� UHIHUV� WR� WKH
IRUFH�RI�JUDYLWDWLRQ�ZKHUHDV�WKH�VHFRQG�RQH�UHIHUV
WR�WKH�DFFHOHUDWLRQ�RI�ERGLHV��,Q�YLHZ�RI�1HZWRQ¶V
VHFRQG�ODZ��0RRQH\¶V�WZR�VWDWHPHQWV�DUH�PXWXDOO\
FRUURERUDWLYH�� QRW�PXWXDOO\� FRQWUDGLFWRU\�� ,� KRSH
KH�ZLOO�QRZ�FRQIHVV�

1HZWRQ¶V� WKHRU\� FDQ� EH� TXHVWLRQHG� RQ� WKH
JURXQGV� WKDW� LW� UHTXLUHV� WKH� DVVXPSWLRQ� WKDW� WKH
LQIOXHQFH� RI� JUDYLWDWLRQ� LV� LQVWDQWDQHRXV�� RU� YHU\
QHDUO\� VR�� DQG� WKLV�PLJKW� KDYH�ZRUULHG� KLP�� 7KH
QHHG� IRU� WKLV� DVVXPSWLRQ� LV� IDPLOLDU� DQG� FDQ� EH
HDVLO\�H[SODLQHG�LQ�HOHPHQWDU\�WHUPV��*RRG��������
,W� VKRXOG� EH� SUHVHQWHG� LQ� KLJK�VFKRRO� FRXUVHV� RQ
G\QDPLFV�

5HIHUHQFHV
*RRG��,�-��$PHU��-�3K\VLFV����������������
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0RRQH\��6��$SHLURQ�����	����������������

,�-��*RRG
'HSDUWPHQW�RI�6WDWLVWLFV��9LUJLQLD�7HFK
%ODFNVEXUJ��9$�������������8�6�$�

&RXUWHV\��&RUUHFWQHVV��DQG�$E�
VROXWH�6LPXOWDQHLW\

,�KHVLWDWHG�IRU�D�ORQJ�WLPH�EHIRUH�UHVSRQGLQJ�WR
,�� -�� *RRG¶V� DQVZHU� >�@� WR� P\� FULWLFLVP� RI� KLV
DWWDFNV�RQ�ILYH�FULWLFV�RI�VSHFLDO�UHODWLYLW\��65��>�@�
EXW�ILQDOO\�,�GHFLGHG�WKDW�LW�LV�EHVW�WR�SXW�VRPHWKLQJ
RQ�UHFRUG��LI�RQO\�WR�VDWLVI\�WKRVH�ZKR�PHUHO\�VNLP
WKHVH�GHEDWHV��DQG�ZKR�PLJKW�GHFLGH� WKDW� WKH� ODVW
ZRUG� RQ� UHFRUG� PD\� QRW� KDYH� EHHQ� DQVZHUHG
EHFDXVH�LW�LV�HVVHQWLDOO\�FRUUHFW�

$FWXDOO\�WKH�FRUUHFWQHVV��DV�ZHOO�DV�WKH�FRXUWHV\�
VWLOO� UHVLGHV� RYHUZKHOPLQJO\� RQ� WKH� VLGH� RI� WKH
GLVVLGHQWV� RSSRVLQJ� 65�� )RFXVLQJ� DW� ILUVW� RQ� WKH
OHVV� LPSRUWDQW�ILUVW� WZR�WKLUGV�RI�KLV� UHSO\�� OHW�PH
FKDOOHQJH�*RRG¶V�SUHSRVWHURXV�FODLP�WKDW�VLQFH�WKH
EHOLHYHUV� LQ� D� IODW� HDUWK� RI� FHQWXULHV� DJR� ZHUH
³RIWHQ� LQWHOOLJHQW�´� D� FRPSDULVRQ� WR� WKHP� VKRXOG
QRW� EH� WDNHQ� DV� DQ� LQVXOW�� 6XUHO\� QR� RQH� HYHQ
PLQLPDOO\�IDPLOLDU�ZLWK�FRQWHPSRUDU\�XVDJH�FRXOG
IDLO� WR� VHH� WKDW� FDOOLQJ� D� GLVVLGHQW� D� ³IODW�HDUWKHU´
ZLOO�EH� WDNHQ�DV�D�VHYHUH� LQVXOW��6R�ZKDW� LI�*RRG
GLG�QRW�DSSO\� WKLV� WHUP� WR�HYHU\� VLQJOH�SHUVRQ�KH
FULWLFL]HG"�,W�VWLOO�VHUYHV�WR�LOOXVWUDWH�DFFXUDWHO\�KLV
DUURJDQFH�LQ�WKH�UHFHQW�GHEDWH�

,W�LV�DOVR�KLJKO\�XQFRQYLQFLQJ�WR�FODLP�WKDW�DQ
DFFXUDWH�DFFXVDWLRQ�RI�³JUDWXLWRXV�UXGHQHVV�´�VXFK
DV� ,� OHYHOOHG� DJDLQVW� *RRG�� LV� LWVHOI� QHFHVVDULO\
UXGH²DQ\�PRUH�WKDQ�DQ�REVHUYDWLRQ�WKDW�D�PDQ�LV
IDW�PHDQV� WKH�REVHUYHU� LV� DOVR� IDW��$V� IDU� DV� UXGH
VWDWHPHQWV� IURP� RWKHU� GLVVLGHQWV� JR�� RI� FRXUVH� D
IHZ�H[FHHG�UHDVRQDEOH�ERXQGV�QRZ�DQG�WKHQ²RQH
RI�WKHP�LQ�SDUWLFXODU� LQVXOWV�PRVW�RWKHU�GLVVLGHQWV
WRR²EXW� VWLOO� WKH� JUDQG� DYHUDJH� ILQGV� GLVVLGHQWV
PXFK� PRUH� FRXUWHRXV� DQG� FLYLOL]HG� WKDQ� DUH� GH�
IHQGHUV� RI� FRQWHPSRUDU\� GRJPD�� 6HH� EHORZ� IRU
RQO\�RQH�RI�VHYHUDO�H[DPSOHV�,�FRXOG�FLWH��RI�RQH
VXFK�GHIHQGHU�HUXSWLQJ�LQWR�ORXG�UDJH�DW�DQ�DWWHPSW
WR�XQGHUPLQH�65�

*RRG¶V� IUHTXHQW� DSSHDO� WR� KLV� DGYHUVDULHV� WR
³DGPLW� HUURU´� DOVR� LOOXVWUDWHV� WKH� IXQGDPHQWDO
DUURJDQFH� RI� KLV� GHEDWLQJ� VW\OH�� ,Q� WKH� LVVXH� RI
$SHLURQ�LQ�ZKLFK�P\�FULWLFLVP�RI�KLP�DSSHDUHG��LQ
WKH�YHU\�ILUVW�IRXU�OLQHV�RI�D�GUHDU\����SDJH�FDWDORJ
RI�GLVDJUHHPHQWV�ZLWK�GLVVLGHQWV� >�@�� KH�PDQDJHV
WR�LQFOXGH�WKLV�KDXJKW\�SKUDVH�WZLFH��RQFH�DWWDFKHG
WR� DQ� FRQWHPSWLEOH� DFFXVDWLRQ� WKDW� GLVVLGHQWV� GR
QRW� DGPLW� HUURU� EHFDXVH� WKH\� DUH� QRW� KRQHVW²�
+RZ�PXFK�PRUH�SDODWDEOH��E\�FRPSDULVRQ�� LV� WKH
SDJH�DQG�D�KDOI�LQ�WKH�VDPH�LVVXH�LQ�ZKLFK�0HQGHO
6DFKV� PDNHV� DQ� HTXDOO\� IXWLOH� DQG� \HW� IDU� PRUH
FRXUWHRXV� DWWHPSW� WR� UHVFXH� VRPHWKLQJ� IURP� 65
>�@�

,� DP�ZLOOLQJ� WR� FRQFHGH� WKDW�*RRG�ZDV� EHLQJ
IOLSSDQW�ZKHQ� KH� VDLG� KH�ZDV� D� ³GHIHQGHU� RI� WKH
IDLWK�´�DQG�WKDW�KH�GRHV�QRW�ZRUVKLS�(LQVWHLQ� LQ�D
IRUPDO� UHOLJLRXV� VHQVH�� %XW� FRQWHPSRUDU\� SK\VL�
FLVWV�LQ�JHQHUDO��PRVW�RI�WKHP�QRW�EHLQJ�QHDUO\�VR
ZLOOLQJ�WR�GHEDWH�WKHLU�FULWLFV�DV�*RRG�LV��ZKLFK�LV
WR�*RRG¶V�FUHGLW���GR�GHIHQG� WKHLU�GRJPDV�ZLWK�D
GHJUHH�RI�LQWROHUDQFH�W\SLFDO�RI�WKRVH�ZKR�GHIHQG
WKHRORJLFDO�GRJPDV²DQ�LQWROHUDQFH�YHU\�GLIIHUHQW
IURP�D�JHQXLQHO\�VFLHQWLILF�DSSURDFK� WR� VHDUFKLQJ
IRU�WUXWK�

,�DOVR�UHDGLO\�FRQFHGH�WKDW�*RRG�ZDV�EHLQJ�ID�
FHWLRXV�LQ�VSHDNLQJ�RI�³;X��´�DV�,�REYLRXVO\�ZDV�LQ
P\�UHVSRQVH�WR�WKLV�XVDJH�

7KH� ODVW� WKLUG�RI�*RRG¶V� UHSO\��GHFRUDWHG�ZLWK
HTXDWLRQV�DQG�WKHUHIRUH�LQ�WRGD\¶V�W\SLFDO�PLQGVHW
HPSRZHUHG� ZLWK� VFLHQWLILF� DXWKRULW\�� GHVHUYHV
HVSHFLDOO\�FORVH�DWWHQWLRQ²EHFDXVH�LW�LV�VR�IDU�RII
WKH� PDUN�� DQG� EHFDXVH� VXFK� DWWHQWLRQ� OHDGV� WR
DPSOH�HYLGHQFH�WKDW�65�LV�LQ�IDFW�ULIH�ZLWK�LQWHUQDO
FRQWUDGLFWLRQV�� DV� *RRG� UHSHDWHGO\� GHQLHV� LQ� WKH
ILUVW�WZR�WKLUGV�RI�KLV�UHVSRQVH�

7KH�PDLQ�WKLQJV�*RRG�SURYHV� LQ� WKLV�FRQFOXG�
LQJ�VHJPHQW�DUH���D��KLV�RYHU]HDORXV�ZLOOLQJQHVV�WR
DWWULEXWH�ZRUGV�DQG�LGHDV�WR�KLV�RSSRQHQWV� WKDW� LQ
IDFW�WKH\�QHYHU�ZURWH�RU�EHOLHYHG�LQ��DQG��E��ZKDW�D
YHU\� VKRUW� GLVWDQFH� KH� KDV� WUDYHOHG� WRZDUGV� D
WKRURXJK�DQDO\VLV�RI�WKH�VLPXOWDQHLW\�SUREOHP�

$GPLWWHGO\�P\�WKXPEQDLO�RXWOLQH�RI�P\�YLHZ�RI
KRZ�(LQVWHLQ�HUUHG�LQ�WKLV�IDPRXV�WKRXJKW�H[SHUL�
PHQW�ZDV� WRR�EULHI� WR�EH� UHDOO\� FOHDU� >���S�� ���@�
%XW�*RRG�LV�VR�DQ[LRXV�WR�DWWDFN�XV�QRQ�EHOLHYHUV�
WKDW�KH�UXVKHV�DKHDG�WR�WU\�WR�ILOO�LQ�WKH�JDSV�LQ�P\
DUJXPHQW� ZLWK� KLV� RZQ� FRQFRFWLRQV� DQG� DFFXVD�
WLRQV�� +H� VWDUWV� E\� IDLOLQJ� WR� QRWLFH� WKDW� ZKHQ� ,
VSHDN�RI�(LQVWHLQ�PDNLQJ�DQ�³LQFUHGLEOH���EOXQGHU´
E\�DVVLJQLQJ� WZR�GLIIHUHQW� VSHHGV� WR� HDFK� RI� WZR
OLJKW� EHDPV�� ,� VWDWH� WKDW� (LQVWHLQ¶V� DWWULEXWLRQ� RI
FRQVWDQW�F�FDPH�ODWHU� WKDQ�KLV�DWWULEXWLRQ�RI�DGGL�
WLYH�VSHHGV��7KLV� ODWHU�SDUW�RI�KLV�DUJXPHQW� ,� VDLG
ZDV�GRQH�³VXUUHSWLWLRXVO\´��,Q�IDFW��LW�ZDV�DVVXPHG�
QRW� VWDWHG�H[SOLFLWO\��<HW�ZH�FDQ�GLVFRYHU�ZKDW� LW
ZDV��E\�GHGXFLQJ�ZKDW�ZDV�QHFHVVDU\� WR�SURGXFH
(LQVWHLQ¶V�ILQDO�UHVXOW��VHH�EHORZ�IRU�PRUH�GHWDLOV��
*RRG� DWWDFNV� WKLV� FODLP� DQG� VD\V� WKDW� QR�� WKLV
DWWULEXWLRQ�RI�D�VSHHG�RI�F�ZDV�GRQH�FRUUHFWO\��DQG
³XS� IURQW�´�%XW� LI� LW� ZHUH� XS� IURQW�� LW� ZRXOG� QRW
KDYH�EHHQ�GRQH�³ODWHU�´�DV� ,� VDLG� LW�ZDV��*RRG� LV
WDONLQJ� KHUH�� DV� ,� ZDV� QRW�� DERXW� WKH� YHU\� HDUO\
VWDJHV� RI� (LQVWHLQ¶V� DUJXPHQW�� ZKHUH� KH� GRHV
PHQWLRQ�D�F��DV�WKH�YDOXH�RI�WKH�VSHHG�RI�WKH�OLJKW
JRLQJ�WR�WKH�VWDWLRQDU\�REVHUYHU�

)RUWXQDWHO\�� *RRG¶V� DUJXPHQW� KHUH� LV� PRUH
FRPSOHWH�WKDQ�PLQH�ZDV��DQG�LV�PDUUHG�RQO\�E\�D
IDLOXUH�WR�VSHFLI\�ZKLFK�GLUHFWLRQ�WKH�WUDLQ�LV�PRY�
LQJ�LQ��EXW�WKLV�FDQ�EH�GHGXFHG�HDVLO\�HQRXJK��7KLV
,�FDQ�DQDO\]H�LW�ZLWK�OLWWOH�WURXEOH�

$�FKLHI� IHDWXUH�RI�*RRG¶V�XQMXVWLILHG� DWWHPSWV
WR�SXW�LGHDV�LQ�P\�KHDG�LV�KLV�VWUDQJH�DVVXPSWLRQ
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WKDW� ,� ZRXOG� ILQG� DQ\WKLQJ� REMHFWLRQDEOH� LQ� KLV
HTXDWLRQV� ���� WKURXJK� ����� DQG� WKH� DUJXPHQW� WKH\
DUH�DWWDFKHG�WR��2EYLRXVO\��MXVW�DERXW�DQ\RQH�ZLWK
WKH�PRVW�HOHPHQWDU\�FRQFHSWXDO�DQG�PDWKHPDWLFDO
VNLOOV� FDQ� TXLFNO\� UHDOL]H� WKDW� WKH� VWDWLRQDU\� RE�
VHUYHU� W� ZLOO� FDOFXODWH� WKH� OLJKW� EHDPV� WR� KDYH
UHDFKHG� WKH� PRYLQJ� REVHUYHU� W¶� DW� WKH� DGGLWLYH
VSHHGV�F���Y�DQG�F�±�Y��DV�REVHUYHG�LQ� WKH�FRRUGL�
QDWH� V\VWHP�RI�W��7KH�HUURU� LV� QRW� WKDW�W� VWDWHV
WKDW�WKHVH�VSHHGV�DUH�DGGLWLYH�DV�PHDVXUHG�LQ�KLV
RZQ�FRRUGLQDWH�V\VWHP��EXW�WKDW�KH�WKHQ�DWWULEXWHV
WKH�VDPH�VSHHGV�WR�WKH�FRRUGLQDWH�V\VWHP�RI�W¶��KH
VD\V� WKDW�W¶�ZRXOG�DOVR�DWWULEXWH�DGGLWLYH�VSHHGV
WR�WKH�OLJKW�DSSURDFKLQJ�KLP�RQ�WKH�WUDLQ��%XW�WKLV
VWDWHPHQW�IODWO\�FRQWUDGLFWV�WKH�VHFRQG�SRVWXODWH�RI
65��ZKLFK�LQ�HIIHFW�FODLPV�WKDW�HYHU\�REVHUYHU�� LQ
HYHU\� UHODWLYHO\�PRYLQJ�FRRUGLQDWH� V\VWHP��PHDV�
XUHV� DOO� OLJKW� DSSURDFKLQJ� KLP� DW� WKH� IL[HG� DQG
XQFKDQJHDEOH�VSHHG�RI�F��$Q�REVHUYHU� LQ� DQRWKHU
UHODWLYHO\�PRYLQJ�V\VWHP��QRW�ORFDWHG�DW�HLWKHU�WKH
RULJLQ�RU�WKH�HQG�SRLQW�RI�WKH�URXWH�RI�D�OLJKW�EHDP�
LV�IUHH�WR�DWWULEXWH�DGGLWLYH�VSHHGV�WR�VDLG�EHDP��EXW
WKHVH�DUH�YDOLG�RQO\�LQ�KLV�RZQ�V\VWHP��6RPHWLPHV
WKH\� DUH� FDOOHG� ³FORVLQJ�YHORFLWLHV�²L�H��� WKH\� DUH
DFFRUGLQJ� WR� WKH� RUWKRGR[� ZD\� LQ� ZKLFK� 65� LV
LQWHUSUHWHG�LQ�WRGD\¶V�HVWDEOLVKPHQW�

$QG�\HW��GHVSLWH�WKLV�EOXQGHU��(LQVWHLQ¶V�VLPXO�
WDQHLW\� DUJXPHQW� PLJKW� VWLOO� EH� DFFHSWDEOH� DV� D
UHIOHFWLRQ�RI�WKH�UHDO�ZRUOG��LW�PLJKW�PHUHO\�YLWLDWH
WKH�VHFRQG�SRVWXODWH�RI�65��E\�LOOXVWUDWLQJ�KRZ�LW�LV
IXQGDPHQWDOO\�FRQWUDGLFWRU\�ZLWK�WKH�ILUVW�SRVWXODWH
RI�65��7KLQJV�ZRXOG�KDSSHQ�LQ�WKLV�ZD\�LQ�WKH�UHDO
ZRUOG�� LI� WKH� OXPLQLIHURXV� DHWKHU� RI� WKH� ³DW�UHVW´
FRRUGLQDWH� V\VWHP� SHUPHDWHG� WKH� VSDFH� RI� WKH
PRYLQJ�WUDLQ��DQG�FRQWUROOHG�WKH�YHORFLW\�RI�OLJKW�LQ
WKH� FRRUGLQDWH� V\VWHP�RI� WKLV� WUDLQ��7KLV� LV� D� UHD�
VRQDEOH�YLHZSRLQW�� LQ� HIIHFW�� LW� UHIOHFWV�ZKDW�KDS�
SHQV�LQ�WKH�6DJQDF�H[SHULPHQW�DQG�LQ�WKH�FRXQWOHVV
UHSHDWV�RI�VDPH��DQG�LW�VKRZV�WKDW�(LQVWHLQ¶V�FODLP
RI�D�FRQVWDQW�F� LQ�HYHU\�LQHUWLDO�V\VWHP�LV� LQYDOLG�
:KDW�PDWWHUV��ZKDW�FRQWUROV� WKH�YHORFLW\�RI� OLJKW�
FDQQRW�EH�D�V\VWHP�FRPSRVHG�RI�PHUH�DEVWUDFW�VHWV
RI�SRLQWV�DQG�OLQHV��7R�FODLP�WKDW�LW�FDQ�LV�WR�FRP�
PLW�WKH�IDOODF\�RI�PLVSODFHG�FRQFUHWHQHVV���LW�PXVW
EH�VRPH�UHDO�IRUFH��VXFK�DV�PLJKW�EH�VXSSOLHG�E\
DQ�DHWKHU�PDGH�RI� VRPHWKLQJ�RWKHU� WKDQ�PDVVOHVV
SKRWRQV�� �*RRG� GRHV� QRW� VHH� WKLV�� EHFDXVH� DV� KH
DGPLWV�� KH� LV� XQIDPLOLDU� ZLWK� WKH� YHU\� FUXFLDO
6DJQDF� HIIHFW�� $K�� VR� W\SLFDO�� WKDW� HVWDEOLVKPHQW
SK\VLFV�MXVW�VZHHSV�XQGHU�WKH�UXJ�WKH�PRVW�HPEDU�
UDVVLQJ� HPSLULFDO� GDWD�� 2Q� 6DJQDF�� VHH�PRUH� EH�
ORZ��

%XW� WKHUH� LV�PXFK�PRUH� VWLOO�� 7KH� ³XWWHUO\� LQ�
FUHGLEOH� DQG� \HW� YLUWXDOO\� XQNQRZQ� EOXQGHU´� ,
DFFXVHG� (LQVWHLQ� RI� PDNLQJ� UHIHUV� WR� VRPHWKLQJ
TXLWH�GLIIHUHQW�IURP�ZKDW�*RRG�FDUHOHVVO\�DVVXPHV�
LW�UHIHUV�LQVWHDG�WR�(LQVWHLQ¶V�FRQFHDOHG�DWWULEXWLRQ
RI� FRQVWDQW� F� IRU� OLJKW� VSHHG� LQ� WKH� FRRUGLQDWH
V\VWHP� RI� WKH� WUDLQ�� QHDU� WKH� HQG� RI� KLV� FKDLQ� RI

DUJXPHQW� �PHQWLRQHG� DERYH��� 7KLV� LV� ZKHUH� (LQ�
VWHLQ�UHDVRQV�KLV�ZD\²RU�PRUH�DFFXUDWHO\��IDLOV�WR
UHDVRQ�KLV�ZD\²IURP�WKH�UHFHSWLRQ�RI�WKH�OLJKW�E\
WKH�PRYLQJ� REVHUYHU��W¶�� WR� WKH� HPLVVLRQ� RI� WKH
OLJKW�EHDPV�DV�WKH\�VHW�RXW�IRU�WKLV�REVHUYHU��,OOXV�
WUDWLQJ�WKH�ZLGHVSUHDG�WHQGHQF\�LQ�PRGHUQ�SK\VLFV
WR�FRQIRXQG�ZKDW�LV�REVHUYHG�DQG�WKH�HYHQW�EHLQJ
REVHUYHG�� (LQVWHLQ� SURFHHGV� GLUHFWO\� IURP� KLV
VWDWHPHQW� WKDW�W¶� VHHV� WKH�EHDPV�DW� WZR�GLIIHUHQW
WLPHV��D�VWDWHPHQW�UHVXOWLQJ�IURP�KLV�FRQWUDGLFWLRQ
RI�KLV�RZQ�VHFRQG�SRVWXODWH��DV�GLVFXVVHG�DERYH��
WR�D�FODLP�WKDW�ZKDW�LV�VLPXOWDQHRXV�LQ�RQH�V\VWHP
LV�QRW� VLPXOWDQHRXV� LQ�DQ\� UHODWLYHO\�PRYLQJ� V\V�
WHP��+H�PDNHV�WKLV�VZHHSLQJ�JHQHUDOL]DWLRQ�ZLWK�
RXW�KDYLQJ�JRQH� WR�DQ\� WURXEOH� DW� DOO� WR�PDNH� DQ
H[SOLFLW� GHGXFWLRQ�� EDFNZDUGV� LQ� WLPH�� IURP� WKH
UHFHSWLRQ�RI�WKH�OLJKW�RQ�WKH�PRYLQJ�V\VWHP��WR�LWV
HPLVVLRQ�� $QG� KH� GRHV� WKLV� DOO� IURP� MXVW� RQH
WKRXJKW�H[SHULPHQW���2QH�PLJKW�VXSSRVH��LI�KH�KDG
PXFK�UHVSHFW�IRU�WKH�SURFHVV�RI�LQGXFWLRQ�DQG�WKH
SULQFLSOHV� RI� VWDWLVWLFV�� WKDW� KH� PLJKW� KDYH� FRQ�
GXFWHG�DW�OHDVW����GLIIHUHQW�WKRXJKW�H[SHULPHQWV��RQ
���GLIIHUHQW�WUDLQV��WR�VHH�LI�KH�JRW�WKH�VDPH�DQVZHU
HYHU\�WLPH��

,Q�WU\LQJ�WR�UHFRQVWUXFW�WKLV�PLVVLQJ�GHGXFWLRQ�
LW�LV�HDV\�HQRXJK�WR�VHH�WKDW�LI�ZH�UHPDLQ�FRQVLVWHQW
ZLWK� WKH� LQLWLDO� VWDJHV�RI� WKH�DUJXPHQW��ZKLFK� WHOO
XV� WKDW� WKH� OLJKW� WUDYHOOHG� WR� W¶� DW� WKH� DGGLWLYH
VSHHGV�F���Y�DQG�F�±�Y��WKHQ�WKH�WZR�EHDPV�ZRXOG
KDYH� GHSDUWHG� DW� WKH� VDPH� WLPHV� LQ� WKH� PRYLQJ
V\VWHP�� DQG� VR� QR� UHODWLYH� VLPXOWDQHLW\� ZRXOG
UHVXOW��%XW�LI��DV�QR�GRXEW�(LQVWHLQ�ZRXOG�KDYH�VDLG
LI� FKDOOHQJHG� WR� ILOO� LQ� WKH� JDSV� LQ� KLV� FKDLQ� RI
UHDVRQLQJ��WKH�OLJKW�ZHUH�DVVXPHG²DW�WKLV�VWDJH�RI
WKH�DUJXPHQW²WR�KDYH�WUDYHOOHG�RYHU�WKH�VSHFLILHG
HTXDO�GLVWDQFHV� WR� WKH�PRYLQJ� REVHUYHU� DW� D� FRQ�
VWDQW�VSHHG�F��FRQVLVWHQWO\�ZLWK� WKH�VHFRQG�SRVWX�
ODWH� RI� 65�� WKHQ� WKH\�PXVW� KDYH� DOVR� GHSDUWHG� DW
GLIIHUHQW�WLPHV��DQG�ZH�ZRXOG�KDYH�UHODWLYH�VLPXO�
WDQHLW\�LQ�WKH�SURFHVV�RI�HPLVVLRQ��%XW�WR�PDNH�WKLV
DVVXPSWLRQ�FRQWUDGLFWV�ZKDW�ZDV�VDLG�HDUOLHU�DERXW
WKHVH�VSHHGV��)LUVW�WKH\�ZHUH�DGGLWLYH��DQG�\HW�QRZ
WKH\�DUH�FRQVWDQW��7KLV�LV�D�YLRODWLRQ�RI�WKH�/DZ�RI
1RQ�&RQWUDGLFWLRQ�� WKH�PRVW� IXQGDPHQWDO� SULQFL�
SOH�RI�ORJLF��<RX�FDQQRW�DIILUP�ERWK�$�DQG�QRQ�$
LQ�WKH�VDPH�FKDLQ�RI�DUJXPHQW��DQG�ZLQG�XS�ZLWK�D
YDOLG�DUJXPHQW��$V�LW�WXUQV�RXW��(LQVWHLQ¶V�FODLP�RI
UHODWLYH� VLPXOWDQHLW\� GHSHQGV� HQWLUHO\� RQ� WKLV
FUXFLDO� ORJLFDO�HUURU�� ,I�KH�DIILUPV�WKH�VDPH�VSHHG
IRU�WKH�OLJKW�EHDP�WKURXJKRXW�KLV�DUJXPHQW��LW�GRHV
QRW� PDWWHU� ZKDW� VSHHG� LV� FKRVHQ�� LQHYLWDEO\�� VL�
PXOWDQHLW\� ZLOO� EH� VKRZQ� WR� EH� DEVROXWH²DV� LW
VXUHO\�LV��WKURXJKRXW�WKH�UHDO�ZRUOG�

:H�RZH�WKLV�GHFLVLYH�DQDO\VLV�WR�UHWLUHG�8QLYHU�
VLW\� RI� 1HZ�0H[LFR� SKLORVRSKHU�0HOERXUQH� (Y�
DQV�� LW� LV� RQH� RI� WKH� VXSUHPH� JHPV� RI� GLVVLGHQW
WKRXJKW��+H�KDG�WR�SXEOLVK�LW�LQ�(XURSH�� LQ������
WKHQ� DV� QRZ�� WKH� MRXUQDOV� WHQG� WR� EH�PRUH� RSHQ�
PLQGHG�RYHU�WKHUH��6RRQ�DIWHU�,�PHW�(YDQV�LQ�����
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DQG�ILUVW�OHDUQHG�RI�WKLV�DUJXPHQW��,�ZHQW�RYHU�LW�IRU
D�SK\VLFLVW�DW�WKH�XQLYHUVLW\�ZKHUH�,�ZDV�VHHNLQJ�D
3K�'�� LQ� KLVWRU\� RI� VFLHQFH�� +H� OLVWHQHG� LQWHQWO\�
JUDVSHG� ZKDW� ,� ZDV� VD\LQJ�� DQG� WKHQ� VKRXWHG
ORXGO\��³<RX�FDQ¶W�EH�ULJKW��\RX�FDQ¶W�EH�ULJKW��\RX
FDQ¶W� EH� ULJKW�´� (DUOLHU� WKLV� VDPH� SK\VLFLVW� KDG
WKUHDWHQHG� WR�GHVWUR\�P\�3K�'��SURJUDP�� HYHQ� LQ
DQRWKHU�ILHOG��LI�,�GDUHG�WR�ZULWH�D�WKHVLV�FULWLFDO�RI
65��/DFN�RI�FRXUWHV\��RI�FRXUVH��EXW�DOVR�IDU�PRUH
WKDQ�WKDW��DQ�DWWLWXGH�IDU�PRUH�LQVLGLRXVO\�GHVWUXF�
WLYH�RI�VFKRODUO\�SURJUHVV�DQG�KXPDQ�ZHOIDUH��WKDQ
DQ\WKLQJ�ZH�GLVVLGHQWV�GR�DV�ZH�VHHN�WROHUDQFH�DQG
WUXWK��,�GLG�JHW�P\�3K�'���ZLWK�DQRWKHU�WKHVLV�WRSLF�
EXW� ,� KDYH� QHYHU� EHHQ� DOORZHG� HYHQ� D� KLQW� RI� D
FDUHHU�LQ�KLVWRU\�RI�VFLHQFH��DIWHU�FULWLFL]LQJ�65�DW
PHHWLQJV�ZKLOH�VWLOO�LQ�JUDGXDWH�VFKRRO�>H�J���LQ�P\
SDSHU�RQ�6DJQDF��UHIHUHQFH����RULJLQDOO\�UHDG�DW�D
UHJLRQDO� KLVWRU\� RI� VFLHQFH� PHHWLQJ� LQ� WKH� 8�6�@�
1XPHURXV� H[DPSOHV� RI� VLPLODU� PDOWUHDWPHQW� DQG
UXLQHG�FDUHHUV�KDYH�EHHQ�FLWHG� E\� RWKHU� GLVVLGHQW
VFKRODUV�

³$GPLW� HUURU´²"� /RRN� LQ� WKH� PLUURU�� 'U�
*RRG��6WXG\�\RXU�RZQ�ZRUGV�PRUH�FDUHIXOO\��$QG
LQ� JHQHUDO�� SK\VLFV� KDV� IDU� PRUH� WKDQ� ³HUURU´� WR
FRQIHVV�

8QIRUWXQDWHO\��QR�RQH�KDV�\HW�EHHQ�DEOH�WR�H[�
SODLQ�FRPSOHWHO\�KRZ�HVWDEOLVKPHQW�SK\VLFLVWV�DQG
SKLORVRSKHUV�KDYH�PDQDJHG�WR�RYHUORRN�WKH�IODZV
LQ� WKLV� DUJXPHQW� IRU� QHDUO\� D� FHQWXU\�� VWLIOLQJ
NQRZOHGJH�RI�(YDQV¶V�UHVXOWV�LQ�WKH�SURFHVV��,W�QR
GRXEW� KDV� VRPHWKLQJ� WR� GR� ZLWK� D� VHULRXV� ELDV
DJDLQVW�ORJLF��ZKLFK�LV�FORVHO\�DOOLHG�ZLWK�FRQWHPSW
IRU�FRPPRQ�VHQVH��DQG�ZLWK� WKH� WHQGHQF\� WR�GLV�
PLVV�EHOLHYHUV�LQ�FRPPRQ�VHQVH�ZLWK�LQVXOWLQJ�DQG
HQWLUHO\� LQDSSURSULDWH� DFFXVDWLRQV� RI� EHLQJ� ³IODW�
HDUWKHUV�´

)LQDOO\�� OHW� PH� WU\� WR� SURYLGH� *RRG� ZLWK� WKH
KHOS� KH� UHTXHVWV� LQ� OHDUQLQJ� DERXW� WKH� 6DJQDF
H[SHULPHQW�� ,W� ZDV� SHUIRUPHG� LQ� ������ DQG� UH�
SRUWHG� LQ� UDWKHU� REVFXUH� �WR� XV�� )UHQFK� SK\VLFV
MRXUQDOV� LQ� ����� DQG� ������ 2QH� RI� WKH� FOHDUHVW
DFFRXQWV�RI�LW�LV�IRXQG�LQ�P\������KLVWRU\�RI�VFL�
HQFH�DUWLFOH�>�@��7KH�PRVW�FRPPRQ�RI�LWV�FRXQWOHVV
UHSHDWV� VLQFH� WKHQ� QRZ� RFFXU� GDLO\� LQ� WKH� *36
VDWHOOLWH�V\VWHP��WKH\�NHHS�RQ�SURYLQJ�WKH�H[LVWHQFH
RI� D� SUHIHUUHG� FRRUGLQDWH� V\VWHP�� DQG� WKXV� RI� DQ
HWKHU��ZKLFK�PD\�EH�GHILQHG�IXQFWLRQDOO\�DV�ZKDW�
HYHU� SURGXFHV� D� SUHIHUUHG� FRRUGLQDWH� V\VWHP@���$
WKRURXJK� GHIHQVH� RI� WKHVH� SURRIV� DJDLQVW� LOO�
FRQFHLYHG� FODLPV� WKDW� WKH\� UHDOO\� ILW� ZLWK� VSHFLDO
DQG�JHQHUDO�UHODWLYLW\�ZDV�SXEOLVKHG�QRW� ORQJ�DJR
E\�SUHHPLQHQW�*36�H[SHUW��DOVR�D�PHPEHU�RI� WKH
1DWXUDO�3KLORVRSK\�$OOLDQFH��5RQDOG�+DWFK��>�@

5HIHUHQFHV
>�@�,��-��*RRG�LQ�$SHLURQ�YRO����QR�������-XO\�2FW������

>�@�-��(��&KDSSHOO��-U��LQ�$SHLURQ�YRO����QR�������-DQ��$SU�

�����

>�@�,��-��*RRG�LQ�LELG�

>�@�0��6DFKV�LQ�$SHLURQ�YRO����QR�������-XO\�2FW������

>�@�-��(��&KDSSHOO��-U���³*HRUJHV�6DJQDF�DQG�WKH�'LVFRY�

HU\�RI�WKH�(WKHU�´�$UFKLYHV�,QWHUQDWLRQDOHV�G¶�+LVWRLUH

GHV�6FLHQFHV��YRO�����QRV�������-XO\�'HF���������SS�

��������

>�@�5RQDOG�5��+DWFK��³5HODWLYLW\�DQG�*36��SDUWV�,�DQG�,,�´

*DOLOHDQ�(OHFWURG\QDPLFV��YRO�����������QR�����SS�

�������DQG�QR�����SS��������

-RKQ�(��&KDSSHOO��-U�

µ6SDFH�LV���'LPHQVLRQDO¶��

3URI��*DOHF]NL¶V�DUWLFOH��6SDFH�LV���'LPHQVLRQDO
�$SHLURQ�� -DQXDU\�$SULO� ������� LV� D� PDVWHUSLHFH�
:KLOH� LW� LV� WUXH�� DV� KH� VD\V�� WKDW� ³QRQ�(XFOLGHDQ
JHRPHWULHV� DUH� ZHOO� HVWDEOLVKHG� EUDQFKHV� RI
PDWKHPDWLFV�´� LW� LV�DOVR� WUXH� WKDW� WKH\�DUH� LQYDOLG�
*HRPHWU\� DQG� DOJHEUD� DUH� LQVHSDUDEOH�� DQG� WKHUH
FDQ� EH� EXW� RQH� YDOLG� YHUVLRQ� RI� HDFK�� RWKHUZLVH�
\RX�ZLOO�EH�VRUU\�

,Q� WKLV� VDPH� LVVXH� RI� $SHLURQ�� 'U�� 6WUHO¶WVRY
HOHJDQWO\� GHPRQVWUDWHV� D� FRQWUDGLFWLRQ� LQ� WKH
FXUYHG�VSDFH� JHRPHWU\� RI� *HQHUDO� 5HODWLYLW\
7KHRU\�

&XUYHG�VSDFH� LV� LQYDOLG� PDWKHPDWLFV� EHFDXVH�
DPRQJ� RWKHU� UHDVRQV�� LW� YLRODWHV� WKH� FRQWLQXLW\
D[LRPV� RI� ERWK� (XGR[XV� DQG� &DQWRU� DQG� WUHDWV
³LQILQLW\´�DV�WKRXJK�LW�ZHUH�D�UHDO�QXPEHU��ZKLFK�LW
LV�QRW�

7KHVH� YLHZV� DUH� QRW� RULJLQDO� ZLWK� PH�� )HOL[
.OHLQ� OHFWXUHG� RQ� WKLV� DW� *|WWLQJHQ� 8QLYHUVLW\
GXULQJ� WKH� ����¶V� DIWHU� FRQGXFWLQJ� H[WHQVLYH
VWXGLHV� RI� WKH� QHZ� JHRPHWULHV� LQ� WKH� (UODQJHQ
3URJUDP��$�VXPPDU\�RI�.OHLQ¶V� WKRXJKWV�RQ� WKLV
FDQ�EH�IRXQG�LQ�1XPEHU��6SDFH��0RWLRQ�DQG�7LPH
�*DOLOHDQ�(OHFWURG\QDPLFV��-XO\�$XJXVW�������

7KHUH� DUH� SUHFLVH� IXQGDPHQWDO� QRWLRQV� RI� D
SRLQW�� VWUDLJKW� OLQH� DQG� SODQH�� DQG� WKHVH� QRWLRQV
PXVW�EH�FRQVLVWHQW�ZLWK�WKH�JHRPHWULFDO�D[LRPV�RI
FRQQHFWLRQ��RUGHU�DQG�FRQWLQXLW\��ZKLFK�.OHLQ�FDOOV
³����WKH�OHDGLQJ�FRQFHSWV�DQG�VWDWHPHQWV�ZKLFK�RQH
PXVW�RI�QHFHVVLW\�SXW�LQWR�WKH�IURQW�UDQN�RI�JHRPH�
WU\� LQ� RUGHU� WR� EH� DEOH� WR� GHGXFH� PDWKHPDWLFDO
SURRIV� IURP� WKHP�E\� SXUH� ORJLF��:KDW� GLG�.OHLQ
WKLQN�RI�FXUYHG�VSDFH�JHRPHWU\"�+H�VDLG��³,�UHJDUG
LW��UDWKHU�DV�WKH�GHDWK�RI�DOO�VFLHQFH��7KH�D[LRPV�RI
JHRPHWU\�DUH��DFFRUGLQJ�WR�P\�ZD\�RI�WKLQNLQJ��QRW
DUELWUDU\���´

$W�WKH�WXUQ�RI�WKLV�FHQWXU\��+LODLUH�%HOORF�ZURWH
DQ�HVVD\�HQWLWOHG�7KH�%DUEDULDQV�LQ�ZKLFK�KH�VDLG�

7KH� VSLULW� �RI� WKH� %DUEDULDQ����LQ� LWV� PRVW
JURWHVTXH� IRUP�FKDOOHQJHV� WKH�DFFXUDF\�RI
PDWKHPDWLFV�� LQ� LWV�PRVW� YLFLRXV�� WKH� FOHDU
SURFHVVHV� RI� WKH� KXPDQ� UHDVRQ�� 7KH� %DU�
EDULDQ�LV�DV�SURXG�DV�D�VDYDJH�LQ�D�WRS�KDW
ZKHQ�KH�WDONV�RI�WKH�HOOLSWLFDO�RU�WKH�K\SHU�
EROLF�XQLYHUVH�DQG�WULHV�WR�LPDJLQH�SDUDOOHO
OLQHV� FRQYHUJLQJ� RU� GLYHUJLQJ� �� EXW� QHYHU
GRLQJ� DQ\WKLQJ� VR� YXOJDUO\� ROG�IDVKLRQHG
DV�WR�UHPDLQ�SDUDOOHO���7KH�%DUEDULDQ�ZRQ�
GHUV�ZKDW�VWUDQJH�PHDQLQJ�PD\�OXUN�LQ�WKDW
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DQFLHQW�DQG� VROHPQ� WUXWK��6LQH�$XFWRULWDWH
QXOOD�YLWD�

-RKQ�2ZHQ�&DPSEHOO
������&RPPXQLW\�6WUHHW

1RUWK�+LOOV��&DOLIRUQLD�����������

µ6SDFH�LV���'LPHQVLRQDO¶��

:LWK� UHVSHFW�� DOORZ�PH� WR� VXJJHVW� WKDW�'U��*�
*DOHF]NL¶V� WRUWXRXV� DQG� YHUERVH� GHIHQFH� RI� �'
VSDFH� �$SHLURQ�� �� QR������ -DQ��$SUL�� ������ LV
SRLQWOHVV��PLVOHDGLQJ� DQG�PLVFRQFHLYHG��8QIRUWX�
QDWHO\�� RQH� FDQQRW� DIIRUG� WR� VKUXJ� LW� RII�� IRU� WKH
WRSLF�LV�WRR�LPSRUWDQW�

7KH� GHIHQFH� LV� SRLQWOHVV�� XVHUV� RI� �'�PRGHOV
�LQFOXGLQJ�H�J�� 6HOOHUL�� 6WUHO¶WVRY��:KLWQH\�� QHYHU
GHQ\� IODW� µVSDFH¶�� ZKHWKHU� WKDW� RI� SHUFHSWLRQ
�µSK\VLFV¶�� RU� RI� µSXUH¶� PDWKHPDWLFDO� SK\VLFV�� LV
�'��,I��LII���WKHUH�LV�KHUH�D�GLVSXWH��LW�VKRXOG�FRQ�
FHUQ�WKH�VWDWXV�RI�WKH�WLPH�YDULDEOH¶��7KH�GLVFXVVLRQ
LV� PLVOHDGLQJ�� LW� FRQIXVHV� WKH� PDWKHPDWLFDOO\
LOOLWHUDWH�DQG�UHSHOV�WKH�UHVW��,I�SK\VLFV�LV�WR�UHFODLP
FRPPRQ� VHQVH�� LW� PLJKW� HPXODWH� $ULVWRWOH� UDWKHU
WKDQ�DSSHDO�WR�WKH�\RNHO�

,Q� WKH� VSDFH�WLPH� JUDSK� RI� FODVVLFDO� SXUH� PH�
FKDQLFV�DQ\�WZR�YDULDEOHV��VD\�U�DQG�W��RU�[�DQG�W�
DUH�UHIHUUHG�WR�FRRUGLQDWHV��,I�ZH�SRPSRXVO\�LQWUR�
GXFH�WKH�PLVOHDGLQJ�WHUP�EDVLV�YHFWRU��WKHUH�ZRXOG
KHUH�EH�WZR�EDVLV�YHFWRUV��%\�DQDORJ\�� WKH�VSDFH�
WLPH�PRGHO�RI�FODVVLFDO�SXUH�PHFKDQLFV�ZLWK�WKUHH
VSDFH� FRRUGLQDWHV� KDV� IRXU� FRRUGLQDWHV� DQG� IRXU
GLPHQVLRQV��LI�ZH�PLVOHDGLQJO\�XVH�WKH�WHUP�EDVLV
YHFWRU��RQH�ZRXOG�VD\�WKDW�WKHUH�DUH�KHUH�IRXU�EDVLV
YHFWRUV�

:KDW� WHQGV� WR� EH� IRUJRWWHQ� LV� WKDW� SXUH� PH�
FKDQLFV� KDV� WZR� GLIIHUHQW� NLQHPDWLF� RU� G\QDPLF
µPRGHOV¶��WKH������O�'��RU��'��VSDFH�WLPH�JUDSK�DV
GLVWLQFW� IURP� WKH� �'� YHFWRU� VSDFH�� ,Q� DGGLWLRQ�
XVHUV�RI������O�'�PRGHOV�LJQRUH�WKDW�WKHUH�H[LVW�WZR
IXQGDPHQWDOO\� GLIIHUHQW� W\SHV� RI� OLQHDU� HTXDWLRQV
DQG� WKHLU� HTXDOO\� IXQGDPHQWDOO\� GLIIHUHQW� UHVSHF�
WLYH� TXDGUDWLF� IRUPV�� 7KH� GLIIHUHQFH�� RQH� FOHDUO\
DQG�LPPHGLDWHO\�HYLGHQW�IURP�WKH�IRUPDO�VWUXFWXUH
RI�DQ�HTXDWLRQ��GHWHUPLQHV�ZKHWKHU�ZH�XVH�SDUWLDO
GLIIHUHQWLDWLRQ�RU�WKH�FKDLQ�UXOH��,Q�WKH�YHFWRU�VSDFH
PRGHO��DQ\�HOHPHQW�FRQWDLQLQJ�WKH�WLPH�ZRXOG�EH
PHUHO\� D� UHVXOWDQW� YHFWRU�� �7KH� ERPEDVWLF� WHUP

EDVLV�YHFWRU� VKRXOG�EH�DYRLGHG�DW� WKLV�HOHPHQWDU\
OHYHO��7KH� MDUJRQ�NHHSV�FKDQJLQJ��DQG� WKH�XQGHU�
O\LQJ�FRQFHSW�KDV�EHFRPH�PXGGOHG�LQ�FRQVHTXHQFH
RI�VFDOH�DQG�QRQ�(XFOLGHDQ�WUDQVIRUPDWLRQV��

:LWKRXW�FODULILFDWLRQ�RI�WKH�GLIIHUHQFH�EHWZHHQ
�'� DQG� ����� �'� DW� WKH� SXUHO\� IRUPDO� DQDO\WLFDO
OHYHO��DQ\�GHIHQFH�RI��'�VSDFH�ZKROO\�PLVVHV� WKH
SRLQW��,W�LV�DOVR�GLVDSSRLQWLQJ�WKDW�'U��*��KDV�IHOW�QR
QHHG� WR�FRQVXOW� WKH�KXJH�DQG�VRSKLVWLFDWHG�SKLOR�
VRSKLFDO� DQG� PDWKHPDWLFDO� OLWHUDWXUH� ZKHUH� *HU�
PDQ�VFKRODUV�DUH�DFNQRZOHGJHG�DV�OHDGLQJ�

*��:DOWRQ�����6W�6ZLWKXQ�6W��
:LQFKHVWHU�6�����-3��8�.�

H�PDLO��VDSHUH�DXGH#EWLQWHUQHW�FRP

(55$7$���9�1���
3DJH�����ULJKW�FROXPQ��ODVW�OLQH�
��W¶� �� U¶�F� VKRXOG� UHDG� W¶� �U¶�F� DQG� W� �� U�F� UHDG
W¶� �U�F�

(55$7$���9�1���
3DJH�����
5��0R��UR©5��w©U��UR�)�U©PY�Y©%��EROG�IDFH�
3DJH������IRUPXOD�����66��EROG�IDFH�
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