
7KH�3KLORVRSKLFDO�5HYLHZ��9RO�������1R�����$SULO�������

'HVFDUWHV�RQ�0LQG�%RG\�,QWHUDFWLRQ�DQG�WKH�
&RQVHUYDWLRQ�RI�0RWLRQ�

3HWHU�0F/DXJKOLQ�

���,QWURGXFWLRQ�

2QH�FHQWUDO�HOHPHQW�RI�WKH�VWDQGDUG�UHDGLQJ�RI�'HVFDUWHV�RQ�PLQG��
ERG\�LQWHUDFWLRQ��DQG�RQH�RI�WKH�ILUVW�WKLQJV�PDQ\�RI�XV�HYHU�
OHDUQHG�DERXW�'HVFDUWHV��LV�WKDW�WKH�TXDQWLW\�RI�PRWLRQ�LQ�WKH�ZRUOG�LV�
FRQVHUYHG��WKDW�WKH�PLQG�FDQ�QHLWKHU�FUHDWH�PRWLRQ�QRU�UHPRYH�DQ\�
RI�LW�IURP�WKH�ZRUOG�EXW�FDQ�FKDQJH�WKH�GLUHFWLRQ�RI�WKH�PRWLRQ�RI�
WKH�ERG\��%HUQDUG�:LOOLDPV�WHOOV�XV�LQ�WKH�(QF\FORSHGLD�RI�3KLORVRSK\��
�FRQVRQDQW�ZLWK�>'HVFDUWHV
V@�YLHZV�RQ�WKH�FRQVHUYDWLRQ�RI�PRWLRQ��
LW�LV�RQO\�WKH�GLUHFWLRQ��DQG�QRW�WKH�VSHHG��RI�PRYHPHQW�RI�WKHVH�
>DQLPDO@�VSLULWV�WKDW�LV�DIIHFWHG�E\�WKH�VRXO��
�7KH�ORFXV�FODVVLFXV��VR�
WR�VSHDN��IRU�WKLV�UHDGLQJ�LV�SDUDGR[LFDOO\�QRW�LQ�D�ZRUN�RI�'HVFDUWHV�
KLPVHOI�DW�DOO��EXW�UDWKHU�LV�IRXQG�LQ�"���RI�WKH�0RQDGRORJ\�RI�
/HLEQL]��7KHUH�/HLEQL]�UHSRUWV��

'HVFDUWHV�UHFRJQL]HG�WKDW�VRXOV�FDQQRW�JLYH�IRUFH�WR�ERGLHV�EHFDXVH�
WKH�VDPH�TXDQWLW\�RI�IRUFH�LV�DOZD\V�FRQVHUYHG�LQ�PDWWHU��+H�EHOLHYHG��
KRZHYHU��WKDW�WKH�VRXO�FRXOG�FKDQJH�WKH�GLUHFWLRQ�RI�WKH�ERG\��%XW�WKLV�
ZDV�EHFDXVH�WKH�ODZ�RI�QDWXUH�ZDV�VWLOO�XQNQRZQ�LQ�KLV�GD\��DFFRUGLQJ�
WR�ZKLFK�PDWWHU�FRQVHUYHV�DOVR�WKH�VDPH�WRWDO�GLUHFWLRQ��,I�KH�KDG�
QRWLFHG�WKLV��KH�ZRXOG�KDYH�IDOOHQ�XSRQ�P\�V\VWHP�RI�SUH�HVWDEOLVKHG�
KDUPRQ\���


%HUQDUG�:LOOLDPV���'HVFDUWHV���LQ�(QF\FORSHGLD�RI�3KLORVRSK\��1HZ�<RUN��
0DFPLOODQ����������������
�*��:��/HLEQL]��*3������������ 33/�������,�VKDOO�XVH�WKH�IROORZLQJ�FRQ��

YHQWLRQDO�DEEUHYLDWLRQV��$7� �'HVFDUWHV��2HXYUHV��HG��&��$GDP�DQG�3��7DQ��
QHU\��3DULV��9ULQ������������ .� 'HVFDUWHV�� 3KLORVRSKLFDO�/HWWHUV��HG��DQG�
WUDQV��$��.HQQ\��2[IRUG��%ODFNZHOO���������&60� 'HVFDUWHV�� 7KH�3KLOR��
VRSKLFDO�:ULWLQJV�RI�'HVFDUWHV��WUDQV��-��&RWWLQJKDP��5��6WRRWKRII��DQG�'��
0XUGRFK� �&DPEULGJH�� &DPEULGJH� 8QLYHUVLW\�3UHVV�� ������� ��YROV���
*3� �/HLEQL]��'LH�3KLORVRSKLVFKHQ�6FKULIWHQ��HG��*HUKDUGW��%HUOLQ������������
33/� �/HLEQL]��3KLORVRSKLFDO�3DSHUV�DQG�/HWWHUV��HG��/��/RHPNHU��'RUGUHFKW��
5HLGHO���������
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/HLEQL]�H[SUHVVHG�WKLV�YLHZ��ZKLFK�LPSOLHV�WKDW�WKH�FRQVLVWHQF\�RI�
'HVFDUWHV
V�PHWDSK\VLFV�GHSHQGV�VLJQLILFDQWO\�RQ�WKH�IDLOLQJV�RI�KLV�
SK\VLFV��RQ�GR]HQV�RI�RFFDVLRQV�IURP�DURXQG������RQZDUGV���DQG�
LW�LV�W\SLFDO�RI�WKH�KLVWRULFDO�OLWHUDWXUH�WKDW�DQ�H[WHQVLYH�GLVFXVVLRQ�RI�
'HVFDUWHV
V�SRVLWLRQ�RQ�WKLV�LVVXH�LV�PRUH�OLNHO\�WR�EH�IRXQG�LQ�D�
ZRUN�RQ�/HLEQL]�WKDQ�LQ�RQH�RQ�'HVFDUWHV�KLPVHOI��7KLV�VWDWH�RI�
DIIDLUV�LV�SHUKDSV�EHVW�LOOXVWUDWHG�E\�(UQVW�&DVVLUHU��ZKR�DW�WKH�HQG�
RI�WKH�FKDSWHU�RQ�'HVFDUWHV�LQ�KLV�(UNHQQWQLVSUREOHP�RIIHUV�XV�WKH�
RIIKDQG�UHPDUN�WKDW��LW�LV�ZHOO�NQRZQ��WKDW�'HVFDUWHV�KHOG�WKLV�YLHZ�
DQG�UHIHUV�XV�LQ�D�IRRWQRWH�WR�KLV�ERRN�RQ�/HLEQL]�IRU�GHWDLOV���
0XFK�UHFHQW�OLWHUDWXUH�KDV��KRZHYHU��FDVW�GRXEW�RQ�WKLV�UHDGLQJ�

RI�'HVFDUWHV��)RU�LQVWDQFH��'DQLHO�*DUEHU�KDV�DVVHUWHG�WKDW��D�FORVH�
H[DPLQDWLRQ�RI�'HVFDUWHV
�ZULWLQJV�JLYHV�XV�JRRG�UHDVRQ�WR�EHOLHYH�
WKDW�KH�QHYHU�KHOG�WKH�SRVLWLRQV�WKDW�/HLEQL]�DWWULEXWHG�WR�KLP��
QHLWKHU�WKH�FKDQJH�RI�GLUHFWLRQ�DFFRXQW�RI�PLQG�ERG\�LQWHUDFWLRQ�
QRU�WKH�XQLYHUVDOLW\�RI�WKH�ODZV�RI�PRWLRQ���*DUEHU�DSSHDOV�IXUWKHU�
WR�WKH�SXUSRUWHG��ODFN�RI�DQ\�FOHDU�DQG�SRVLWLYH�VWDWHPHQW�RI�WKH�
FKDQJH�RI�GLUHFWLRQ�DFFRXQW�LQ�DQ\�RI�WKH�QXPHURXV�ZULWLQJV�WKDW�
VXUYLYH����3HWHU�5HPQDQW��LQ�D�VLPLODU�YHLQ�WKRXJK�VRPHZKDW�PRUH�

�6HH��IRU�H[DPSOH��*3��������������������������������������������������
���������� �������������
�(UQVW�&DVVLUHU��'DV�(UNHQQWQLVSUREOHP��YRO�����'DUPVWDGW��:LVVHQVFKDIW��

OLFKH�%XFKJHVHOOVFKDIW��������������,Q�KLV�/HLEQL]
�6\VWHP�LQ�VHLQHQ�ZLVVHQ��
VFKDIWOLFKHQ�*UXQGODJHQ��'DUPVWDGW��:LVVHQVFKDIWOLFKH�%XFKJHVHOOVFKDIW��
��������������WR�ZKLFK�KH�UHIHUV�WKH�UHDGHU��KH�SUHVHQWV�WKH�/HLEQL]LDQ�
UHDGLQJ�LQ�VRPH�GHWDLO��EXW�KH�QRZKHUH�LQGLFDWHV�DQ\�WH[W�LQ�ZKLFK�'HV��
FDUWHV�H[SOLFLWO\�VWDWHV�WKH�YLHZ�DWWULEXWHG�WR�KLP��
�'DQLHO�*DUEHU���0LQG��%RG\�DQG�WKH�/DZV�RI�1DWXUH�LQ�'HVFDUWHV�DQG�

/HLEQL]���0LGZHVW�6WXGLHV�LQ�3KLORVRSK\����������� ��������VHH�����DQG�������
�8QGHUVWDQGLQJ�,QWHUDFWLRQ��:KDW�'HVFDUWHV�6KRXOG�+DYH� 7ROG� (OLVD��
EHWK���6RXWKHUQ�-RXUQDO�RI�3KLORVRSK\�����VXSSO����������� ��������+RZ�*RG�
&DXVHV�0RWLRQ��'HVFDUWHV��'LYLQH�6XVWHQDQFH�DQG�2FFDVLRQDOLVP��-RXUQDO�
RI�3KLORVRSK\��������������������6HH�DOVR�5RJHU�$ULHZ���0LQG�%RG\�,QWHU��
DFWLRQ�LQ�&DUWHVLDQ�3KLORVRSK\��$�5HSO\�WR�*DUEHU���6RXWKHUQ�-RXUQDO�RI�
3KLORVRSK\�����VXSSO������������������3HWHU�0DFKDPHU���7KH�+DUPRQLHV�RI�
'HVFDUWHV�DQG� /HLEQL]���0LGZHVW�6WXGLHV�LQ�3KLORVRSK\������������������
�&DXVDOLW\�DQG�([SODQDWLRQ�LQ�'HVFDUWHV
�1DWXUDO�3KLORVRSK\���LQ�0RWLRQ�
DQG�7LPH��6SDFH�DQG�0DWWHU��HG��3��0DFKDPHU�DQG�5��7XUQEXOO��&ROXPEXV��
2KLR� 6WDWH�8QLYHUVLW\�3UHVV���������*DU\�&�� +DWILHOG���)RUFH��*RG�� LQ�
'HVFDUWHV
�3K\VLFV���6WXGLHV�LQ�+LVWRU\�DQG�3KLORVRSK\�RI�6FLHQFH������������
���������6FLHQFH��&HUWDLQW\��DQG�'HVFDUWHV���36$�������YRO�����HG��$��)LQH�
DQG�-��/HSOLQ��(DVW�/DQVLQJ��3KLORVRSK\�RI�6FLHQFH�$VVRFLDWLRQ���������
6RPH�RI�WKH�DUJXPHQWV�FDQ�EH�WUDFHG�EDFN�WR�1RUPDQ�.HPS�6PLWK��6WXGLHV�
LQ�WKH�&DUWHVLDQ�3KLORVRSK\�>����@� �1HZ�<RUN��5XVVHOO�	� 5XVVHOO���������
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FDXWLRXV��FKDUDFWHUL]HV�/HLEQL]
V�LQWHUSUHWDWLRQ�DV��FUHDWLYH�HOXFLGD��
WLRQ���DQG�EHOLHYHV�WKDW�/HLEQL]�LV�UDWKHU�SURMHFWLQJ�KLV�RZQ�SULQ��
FLSOHV�RQWR�'HVFDUWHV��/LNH�*DUEHU��5HPQDQW�DQG�RWKHUV�JR�RQ�WR�
TXHVWLRQ�'HVFDUWHV
V�FRPPLWPHQW�WR�WKH�FRQVHUYDWLRQ�RI�PRWLRQ�RU�
DW�OHDVW�WR�LWV�DSSOLFDELOLW\�WR�WKRVH�ERGLHV�WKDW�DUH�MRLQHG�WR�D�VRXO��
7ZR�DUJXPHQWV�DUH�RIIHUHG�WR�SHUVXDGH�XV�WR�HQWHUWDLQ�D�UDGLFDOO\�
GLIIHUHQW�LQWHUSUHWDWLRQ�RI�'HVFDUWHV��
����'HVFDUWHV�GRHV�QRW�LQ�IDFW�VWDWH�WKH�FKDQJH�RI�GLUHFWLRQ�SRVL��

WLRQ�DWWULEXWHG�WR�KLP�E\�/HLEQL]��DQG�PRVW�RWKHU�SKLORVRSKHUV���
EXW�KH�GRHV�RQ�RFFDVLRQ�FRQFHLYH�RI�WKH�DFWLRQ�RI�PLQG�RQ�ERGLHV�DV�
LQFUHDVLQJ��RU�GHFUHDVLQJ��WKH�DPRXQW�RI�PRWLRQ�LQ�WKH�ERG\�DFWHG�
RQ�DW� WKH�YHU\�OHDVW�WKH�PRWLRQ�RI�WKH�SLQHDO�JODQG�LWVHOI��
����7KH�DVVHUWLRQ�RI�WKH�FRQVHUYDWLRQ�RI�WKH�TXDQWLW\�RI�PRWLRQ�LQ�

WKH�ZRUOG�LV�D�VWDWHPHQW�DERXW�WKH�FRQVWDQF\�RI�*RG
V�DFWLRQ�LQ�WKH�
ZRUOG�DQG�QRW�DERXW�WKH�FDXVDO�LQWHUDFWLRQV�RI�ERGLHV��6LQFH�FRQ��
VHUYDWLRQ�JRYHUQV�WKH�PRWLRQV�RI�ERGLHV�RQO\�LQVRIDU�DV�*RG�PRYHV�
WKHP��WKHUH�PD\�EH�D�ORRSKROH�LQ�WKH�ODZ�IRU�PRWLRQV�FDXVHG�E\�
KXPDQ�PLQGV��
%RWK�WKHVH�DUJXPHQWV�DUH�PLVWDNHQ��/HLEQL]��DV�ZH�VKDOO�VHH��ZDV�

EDVLFDOO\�ULJKW�ERWK�RQ�WKH�KLVWRULFDO�TXHVWLRQ�RI�ZKDW�'HVFDUWHV�
PHDQW�WR�VD\�DERXW�FRQVHUYDWLRQ�DQG�FKDQJH�RI�GLUHFWLRQ�DQG�RQ�
WKH�SKLORVRSKLFDO�TXHVWLRQ�RI�ZK\�KH�KDG�WR�PHDQ�WKLV��)XUWKHU��
PRUH��ZH�VKDOO�VHH�WKDW�WKH�WH[WXDO�EDVLV�IRU�KLV�UHDGLQJ�LV�VRPHZKDW�
EHWWHU�WKDQ�FRQWHPSRUDU\�FULWLFV�PDNH�LW�RXW�WR�EH��
,�VKDOO�GHDO�ZLWK�HDFK�RI�WKHVH�DUJXPHQWV�LQ�D�VHSDUDWH�VHFWLRQ�RI�

WKLV�SDSHU��%XW�EHIRUH�,�WXUQ�WR�TXHVWLRQV�RI�WH[WXDO�LQWHUSUHWDWLRQ�
DQG�SUHVHQW�WKH�HYLGHQFH�IRU�DQG�DJDLQVW�WKH�FRUUHFWQHVV�RI�WKH�
/HLEQL]LDQ�UHDGLQJ��,�VKDOO�ILUVW�SUHVHQW�D�VRPHZKDW�XSGDWHG�DQG�
PRUH�H[SOLFLW�YHUVLRQ�RI�WKLV�LQWHUSUHWDWLRQ�DQG�DWWHPSW�WR�FODULI\�
ZKDW�LV�SKLORVRSKLFDOO\�DW�VWDNH��

���7KH�/HLEQL]LDQ�5HDGLQJ�

,Q�GHDOLQJ�ZLWK�WKH�TXHVWLRQ�RI�PLQG�ERG\�LQWHUDFWLRQ�ZH�VKRXOG�
ILUVW�GLVWLQJXLVK�WZR�VHSDUDWH�SUREOHPV������ WKH�TXHVWLRQ�RI�WKH�
LQWHOOLJLELOLW\�RI�LQWHUDFWLRQ�EHWZHHQ�PLQG�DQG�ERG\�LI�WKH\�DUH�FRQ��

�3HWHU�5HPQDQW���'HVFDUWHV�� %RG\�DQG� 6RXO��� &DQDGLDQ�-RXUQDO�RI�
3KLORVRSK\�������������������DW������
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FHLYHG�DV�UDGLFDOO\�GLVWLQFW�LQ�WKH�ZD\�'HVFDUWHV�FRQFHLYHG�WKHP��
DQG� ���� WKH�VXEVHTXHQW�TXHVWLRQ�UDLVHG�E\�WKH�DSSDUHQW�FRQIOLFW�
EHWZHHQ�PLQG�ERG\�LQWHUDFWLRQ�DQG�FRQVHUYDWLRQ�SULQFLSOHV��7KH�
ILUVW�TXHVWLRQ�LV�V\PPHWULFDO�DQG�PXVW�KROG�HTXDOO\�IRU�WKH�DFWLRQ�RI�
WKH�ERG\�RQ�WKH�PLQG�DQG�IRU�WKDW�RI�WKH�PLQG�RQ�WKH�ERG\��WKDW�LV��
IRU�ERWK�SHUFHSWLRQ��RU�HPRWLRQ��DQG�YROLWLRQ��7KH�VHFRQG�TXHVWLRQ�
LV�DV\PPHWULF�LQVRIDU�DV�LW�LV�VHQVLEO\�UDLVHG�RQO\�LQ�FRQQHFWLRQ�ZLWK�
WKH�DFWLRQ�RI�WKH�PLQG�RQ�WKH�ERG\��IRU�'HVFDUWHV�LQWURGXFHG�D�
FRQVHUYDWLRQ�ODZ�RQO\�IRU�WKH�ZRUOG�RI�ERGLHV��QRW�IRU�WKH�PHQWDO�
ZRUOG��QR�FRQVHUYDWLRQ�RI�PHQWDO�HQHUJ\�LV�DVVHUWHG�ZLWK�ZKLFK�
SHUFHSWLRQ�PLJKW�LQWHUIHUH��+RZHYHU��WKH�TXHVWLRQ�RI�WKH�FRPSDW��
LELOLW\�RI�LQWHUDFWLRQ�DQG�FRQVHUYDWLRQ�FDQ�EH�VHQVLEO\�GLVFXVVHG�
RQO\�LI�WKH�FRQQHFWLRQ�EHWZHHQ�PLQG�DQG�ERG\�LV�DVVXPHG�WR�EH�
LQWHOOLJLEOH��RU�LI�FRPSDWLELOLW\�LV�VLPSO\�WDNHQ�DV�DQ�DGGLWLRQDO�FRQ��
VWUDLQW�RQ�DQ�LQWHOOLJLEOH�UHODWLRQVKLS��,Q�DQ\�FDVH�ZH�VKRXOG�QRW�
FRQIXVH�DUJXPHQWV�IRU�RQH�WKHVLV�ZLWK�WKRVH�IRU�WKH�RWKHU��,�VKDOO�EH�
GHDOLQJ�KHUH�SULPDULO\�ZLWK�WKH�VHFRQG�TXHVWLRQ��FRQFHUQLQJ�WKH�
FRPSDWLELOLW\�RI�WKH�DFWLRQ�RI�WKH�PLQG�RQ�WKH�ERG\�ZLWK�FRQVHUYDWLRQ�
ODZV���
$V�IDU�DV�FRPSDWLELOLW\�LV�FRQFHUQHG��WKH�PRGHUQ�PLQG�ERG\�

SUREOHP�JHQHUDOO\�WDNHQ�WR�KDYH�EHHQ�LQYHQWHG�E\�'HVFDUWHV�PD\�
EH�FKDUDFWHUL]HG�E\�WKH�IROORZLQJ�VHW�RI�SURSRVLWLRQV���

����7KH�PDWHULDO��FRUSRUHDO��ZRUOG�LV�FDXVDOO\�FORVHG��
����7KH�PLQG�LV�QRQPDWHULDO��
���� 7KH�PLQG�DFWV�XSRQ�WKH�ERG\��WKDW�LV��PDNHV�D�GLIIHUHQFH�LQ�

WKH�PDWHULDO�ZRUOG���

7KH�PLQG�ERG\�SUREOHP�DULVHV�LQDVPXFK�DV�WKHVH�WKUHH�SURSR��
VLWLRQV�VHHP�WR�EH�LQFRPSDWLEOH��$Q\�SKLORVRSKHU�ZKR�DWWHPSWV�WR�
�VROYH��WKH�SUREOHP�PXVW�GHQ\��UHODWLYL]H��RU�LQ�VRPH�ZD\�JHW�
DURXQG�RQH�RI�WKHVH�SURSRVLWLRQV��/HLEQL]�GHQLHG������+REEHV�GH��

�)RU�D�GLVFXVVLRQ�RI�'HVFDUWHV�RQ�WKH�TXHVWLRQ�RI�LQWHOOLJLELOLW\�LWVHOI��VHH�
(LOHHQ�2
1HLOO���0LQG�%RG\�,QWHUDFWLRQ�DQG�0HWDSK\VLFDO�&RQVLVWHQF\��$�
'HIHQVH�RI�'HVFDUWHV��-RXUQDO�RI�WKH�+LVWRU\�RI�3KLORVRSK\��������������������
DQG�0DUJDUHW�'��:LOVRQ���'HVFDUWHV�RQ�WKH�2ULJLQ�RI�6HQVDWLRQ���3KLOR��
VRSKLFDO�7RSLFV���������������������

���WDNH�WKLV�SUHVHQWDWLRQ�RI�WKH�PLQG�ERG\�SUREOHP�WR�EH�XQFRQWURYHU��
VLDO��WKLV�SDUWLFXODU�YHUVLRQ�LV�GHULYHG�IURP�3HWHU�%LHUL
V�LQWURGXFWLRQ�WR�
$QDO\WLVFKH�3KLORVRSKLH�GHV�*HLVWHV��0HLVHQKHLP��+DLQ�������������
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QLHG������EXW�KDUGO\�DQ\RQH�ZKR�WDNHV�PRGHUQ�VFLHQFH�VHULRXVO\�
ZDQWV�WR�GHQ\������'HVFDUWHV�FDQ�EH�VDLG�WR�KDYH�LQYHQWHG�WKH�PRGHUQ�
PLQG�ERG\�SUREOHP��DV�RSSRVHG�WR�KDYLQJ�VLPSO\�RIIHUHG�D�VROX��
WLRQ�WR�LW���LQVRIDU�DV�KH�ZDV�QRW�RQO\�WKH�ILUVW�WR�IRUPXODWH�����EXW�
DOVR�WKH�ILUVW��DQG�SHUKDSV�WKH�RQO\��SKLORVRSKHU�HYHU�WR�KDYH�VXE��
VFULEHG�WR�DOO�WKUHH�SURSRVLWLRQV���
+RZ�GLG�'HVFDUWHV�PDQDJH�WKLV�ZLWKRXW�REYLRXV�FRQWUDGLFWLRQ"�

/HLEQL]��LQ�WKH�SDVVDJH�IURP�WKH�0RQDGRORJ\��"����TXRWHG�DERYH�
DQG�LQ�PDQ\�RWKHU�SODFHV��PDLQWDLQV�WKDW�'HVFDUWHV�ZDV�DEOH�WR�GR�
WKLV�RQO\�EHFDXVH�KH�KDG�D�PLVWDNHQ�QRWLRQ�RI�WKH��IRUFH��FRQVHUYHG�
LQ�WKH�ZRUOG�DQG�RI�WKH�FRQVWUDLQWV�SODFHG�RQ�FDXVDO�FORVXUH�E\�D�
VHFRQG�FRQVHUYDWLRQ�ODZ�XQNQRZQ�WR�KLP��7KLV�SUHYHQWHG�KLP�IURP�
UHDOL]LQJ�WKDW����� FDQQRW�EH�UHFRQFLOHG�ZLWK������JLYHQ������ +DG�
'HVFDUWHV�UHDOL]HG�WKLV��KH�ZRXOG��VD\V�/HLEQL]��KDYH�GHQLHG������
/HLEQL]�LV�ULJKW��:KHWKHU�'HVFDUWHV�ZRXOG�KDYH�JRQH�RQ�WR�SURSRVH�
SUHHVWDEOLVKHG�KDUPRQ\�LV�RI�FRXUVH�DQRWKHU�TXHVWLRQ��HVSHFLDOO\�
VLQFH�'HVFDUWHV��DV�RSSRVHG�WR�/HLEQL]��GLG�QRW�FRQVLGHU�PLQG�ERG\�
LQWHUDFWLRQ�WR�EH�SULPD�IDFLH�XQLQWHOOLJLEOH��%XW�OHW�XV�QRWH�WKDW�/HLE��
QL]�ZDV�TXLWH�DEOH�WR�GLVWLQJXLVK�DQG�HPSOR\�WZR�GLIIHUHQW�DUJX��
PHQWV������PLQG�ERG\�LQWHUDFWLRQ�LV�XQLQWHOOLJLEOH�DQG�WKXV�FDQQRW�
EH�DVVHUWHG��DQG�����PLQG�ERG\�LQWHUDFWLRQ�LV�LQFRPSDWLEOH�ZLWK�WKH�
FRQVHUYDWLRQ�ODZV�RQ�ZKLFK�SK\VLFV�LV�EDVHG�DQG�WKXV�FDQQRW�EH�
DVVHUWHG��:KHQ�DUJXLQJ�DJDLQVW�&DUWHVLDQV��KH�XQGHUVWDQGDEO\�RI��
WHQ�SUHIHUUHG�WKH�VHFRQG�DUJXPHQW��
$FFRUGLQJ�WR�/HLEQL]��'HVFDUWHV�ZDV�DEOH�WR�FRQVLGHU�WKH�DERYH�

WKUHH�SURSRVLWLRQV�WR�EH�FRQVLVWHQW�EHFDXVH�KH�GHILQHG�WKH�FDXVDO�
FORVXUH�RI�WKH�PDWHULDO�ZRUOG�E\�RQO\�D�VLQJOH�FRQVHUYDWLRQ�ODZ��
QDPHO\��WKH�FRQVHUYDWLRQ�RI�WKH�WRWDO�DPRXQW�RI�FDXVDO�SRZHU�DQG�
FDXVDO�DFWLRQ��D�VFDODU�TXDQWLW\�WKDW�KH�FDOOHG��IRUFH��RU��PRWLRQ��
DQG�PHDVXUHG��ZURQJO\��E\�,PY,����7KLV�DOORZHG�KLP�WR�FRXQWH��
QDQFH�SXUHO\�GLUHFWLRQDO�FKDQJHV�LQ�WKH�YHFWRU�RI�PRWLRQ��ZKLFK�

�*DUEHU��5HPQDQW��HWF��LQ�SULQFLSOH�GHQ\�WKDW�'HVFDUWHV�DVVHUWV������DQG�
WKXV�LPSO\�WKDW�KH�QHLWKHU�LQYHQWHG�QRU�RIIHUHG�D�VROXWLRQ�WR�WKH�PRGHUQ�
PLQG�ERG\�SUREOHP��2Q�'HVFDUWHV
V�UROH�LQ�WKH�KLVWRU\�RI�WKH�PLQG�ERG\�
SUREOHP��VHH�0DUWLQ�&DUULHU�DQG�-XUJHQ�0LWWHOVWUDVV��0LQG��%UDLQ��%HKDYLRU�
�%HUOLQ��'H�*UX\WHU����������������

��7KH�IDFW�WKDW�'HVFDUWHV
V�PHDVXUH�RI�VFDODU��IRUFH��ZDV�,PY,��RU�PRUH�
SUHFLVHO\��WKH�SURGXFW�RI�VL]H�DQG�VSHHG��LQVWHDG�RI�P9���DV�/HLEQL]�FRUUHFWHG�
LW��LV�LPSRUWDQW�IRU�WKH�FRQVWUXFWLRQ�RI�KLV�SK\VLFV�EXW�LV�QRW�UHOHYDQW�WR�WKH�
TXHVWLRQ�DW�KDQG�KHUH��
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ZHUH�RI�FRXUVH�FDXVDOO\�UHOHYDQW��EXW�WR�FRQFHLYH�WKHP�WR�EH�G\��
QDPLFDOO\�QHXWUDO�LQ�WKH�VHQVH�RI�QHLWKHU�DGGLQJ�WR�QRU�VXEWUDFWLQJ�
IURP�WKH�DJJUHJDWH�IRUFH��PRWLRQ��LQ�WKH�ZRUOG��7KH�FRQFHSW�'HV��
FDUWHV�LQWURGXFHG�IRU�WKH�YHFWRU�RI�PRWLRQ�ZDV�GHWHUPLQDWLRQ�LQ�
VXEVWDQWLYDO��YHUEDO��DQG�DGMHFWLYDO�IRUP�WKLV�LV�D�WHFKQLFDO�WHUP�
FHQWUDO�WR�&DUWHVLDQ�SK\VLFV�WKDW�FDQ��ORRVHO\��EH�UHSUHVHQWHG�E\�P\�
FRQVLGHUHG�DV�D�GLUHFWHG�PDJQLWXGH��'HWHUPLQDWLRQ�LV�QRW�PHUHO\�
GLUHFWLRQ�VLQFH�LW�KDV�D�TXDQWLW\�DQG�FDQ�EH�GLYLGHG�LQWR�SDUWV��EXW�LW�
LV�DOVR�QRW�DQ�LQGHSHQGHQW�PDJQLWXGH�VLQFH�LWV�YDOXH�LV�DOZD\V�IL[HG�E\�
WKH�ERG\
V�TXDQWLW\�RI�PRWLRQ��RI�ZKLFK�LW�LV�RQO\�D�PRGH��� 7R�
FODULI\�WKLV�FRQFHSW��,� VKDOO�EULHIO\�VNHWFK�LWV�SODFH�LQ�'HVFDUWHV
V�
SK\VLFV�DQG�LWV�FRQQHFWLRQ�WR�WKH�FRQVHUYDWLRQ�RI�PRWLRQ����
,Q�ERRN���RI�WKH�3ULQFLSOHV�RI�3KLORVRSK\��ZKLFK�FRQWDLQV�WKH�GH��

GXFWLYH�FRUH�RI�KLV�SK\VLFV��'HVFDUWHV�ILUVW�LQWURGXFHV�WKH�FRQFHSW�RI�
PDWWHU��DQG�LWV�FRQWUDU\��QRWKLQJQHVV�RU�WKH�YRLG���""�������DQG�
WKHQ�RQH�PRGH�RI�PDWWHU��PRWLRQ�DQG�LWV�FRQWUDU\��UHVW��""��������
+H�WKHQ�WXUQV�WR�WKH�FDXVDO�DVSHFWV�RI�PDWWHU�LQ�PRWLRQ��""��������
,Q�WKLV�ODVW�SDUW�RI�ERRN���KH�EHJLQV�E\�GHILQLQJ�WKH��PLQLPDO��
LGHQWLW\�FRQGLWLRQV�IRU�WKH�V\VWHP�RI�WKH�ZRUOG�DV�D�ZKROH�LQ�WHUPV�RI�
WKH�WZR�EDVLF�FRQFHSWV�MXVW�LQWURGXFHG��;�P� � FRQVWDQW�DQG�;�-PY-�
 � FRQVWDQW��ZKHUH�P�LV�WKH�TXDQWLW\�RI�PDWWHU�DQG�Y�WKH�VSHHG���
7KH�PDWHULDO�XQLYHUVH�LV�FRQVLGHUHG�WR�EH�WKH�VDPH�RYHU�WLPH�DV�
ORQJ�DV�QHLWKHU�LWV�VL]H�QRU�WKH�DPRXQW�RI�DFWLRQ�RU�PRWLRQ�JRLQJ�RQ�
ZLWKLQ�LW�XQGHUJRHV�FKDQJH�
��
,Q�"���'HVFDUWHV�WHOOV�XV�WKDW�*RG�LV�WKH�SULPDU\�FDXVH�RI�WKH�

ZRUOG�DQG�RI�WKH�PRWLRQ�LQ�LW�DQG�WKDW�E\�KLV��RUGLQDU\�FRQFRXUVH��
KH�SUHVHUYHV�LW�LQ�H[LVWHQFH�DQG�PRWLRQ��7KHUH�DUH�RI�FRXUVH�FRXQW��
OHVV�FKDQJHV�LQ�WKH�GLVWULEXWLRQ�RI�WKH�PRWLRQ�WKURXJKRXW�PDWWHU��
VRPH�SDUWV�EHFRPH�VZLIWHU�ZKLOH�RWKHUV�EHFRPH�VORZHU��EXW�WKHVH�

��7KXV��LQ�VSLWH�RI�ZKDW�RQH�RIWHQ�UHDGV��LW�LV�QRW�WKH�FDVH�WKDW��D�FKDQJH�
FDQ�RFFXU�LQ�RQH�ZLWKRXW�DQ\�FKDQJH�LQ�WKH�RWKHU���+DWILHOG���)RUFH���������
RQ�WKH�FRQWUDU\��DQ\�FKDQJH�LQ�WKH�TXDQWLW\�RI�PRWLRQ�HQWDLOV�D�FKDQJH�LQ�
WKH��TXDQWLW\��RI�GHWHUPLQDWLRQ��WKRXJK�WKH�GLUHFWLRQDO�DVSHFW�RI�GHWHUPL��
QDWLRQ�FDQ�FKDQJH�ZLWKRXW�DQ\�FKDQJH�LQ�WKH�TXDQWLW\�RI�PRWLRQ��

��6HH� 3HWHU�'DPHURZ��*LGHRQ�)UHXGHQWKDO��3HWHU�0F/DXJKOLQ��DQG�
-XUJHQ�5HQQ��([SORULQJ�WKH�/LPLWV�RI�3UHFODVVLFDO�0HFKDQLFV��1HZ�<RUN��
6SULQJHU���������FKDS�����IRU�DQ�H[WHQVLYH�DQDO\VLV�RI�WKH�UROH�RI�WKLV�FRQ��
FHSW�LQ�&DUWHVLDQ�SK\VLFV��VHH�DOVR��������� IRU�DQ�(QJOLVK�WUDQVODWLRQ�RI�
PRVW�RI�WKH�UHOHYDQW�PDWHULDO��
��$7���������� &60� �������
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SDUWLFXODU�LQWHUQDO�FKDQJHV��VR�ORQJ�DV�WKHUH�LV�QR�FKDQJH�LQ�WKH�
VXP�WRWDO��DUH�FRPSDWLEOH�ZLWK�WKH�FRQVWDQF\�RI�*RG
V�DFWLRQ��ZKLFK�
SUHVHUYHV�WKH�ZKROH�DV�LW�LV��5HDVRQ�WHOOV�XV�WKDW�VLQFH�*RG�FUHDWHG�
WKH�ZRUOG�ZLWK�FHUWDLQ�GHILQLQJ�SURSHUWLHV��LW�ZLOO�FRQWLQXH�WR�UHWDLQ�
SUHFLVHO\�WKRVH�SURSHUWLHV�WKDW�MXVWLI\�XV�LQ�FDOOLQJ�LW�WKH�VDPH�
ZRUOG��QDPHO\��WKH�TXDQWLWLHV�RI�PDWWHU�DQG�PRWLRQ��
$OWKRXJK�'HVFDUWHV�DQFKRUV�WKLV�FRQVHUYDWLRQ�ODZ�LQ�WKH�UHDVRQ��

DEOHQHVV�RI�*RG
V�FRQVWDQF\�DQG�LPPXWDELOLW\��WKH�DFWXDO�DUJXPHQW�
DV�WR�ZKDW�LW�PHDQV�IRU�WKH�PDWHULDO�ZRUOG�WR�EH�WKH�VDPH�ZRUOG�DW�
WZR�GLIIHUHQW�WLPHV�KDV�WR�GR�ZLWK�WKH�QDWXUH�RI�PDWWHU�DQG�PRWLRQ��
QRW�ZLWK�WKDW�RI�*RG��$�IRUPDO��VHFRQG�RUGHU�SURSHUW\�RI�*RG�VXFK�
DV�WKH�FRQVWDQF\�RI�KLV�PRGHV�RI�DFWLRQ�FDQQRW�VSHFLI\�WKH�FRQWHQW�
RI�WKH�FRQFHSW�RI�IRUFH��IRU�LQVWDQFH��ZKHWKHU�LWV�PHDVXUH�LV�,PY,�RU�
PY����/HLEQL]�UHDGV�'HVFDUWHV�DV�ULJKWO\�GHPDQGLQJ�D�IXQGDPHQWDO�
FRQVHUYDWLRQ�ODZ�WR�ZKLFK�DOO�ODZV�RI�QDWXUH�PXVW�WKHPVHOYHV�FRQ��
IRUP��EXW�KH�GLVDJUHHV�ZLWK�'HVFDUWHV�RQ�WKH�FRQWHQW�RI�WKLV�ODZ�DQG�
GHQLHV�WKDW�WKLV�FRQWHQW�FDQ�UHDOO\�EH�GHGXFHG�IURP�WKH�SUHGLFDWHV�
DVFULEHG�WR�*RG��7KXV��WKH�VWDQGDUG�YLHZ�RI�WKH�UROH�RI�WKH�FRQ��
VHUYDWLRQ�RI�PRWLRQ�LQ�'HVFDUWHV
V�V\VWHP�LV�WKDW�LW�LV�D�PHWDPHWKRG��
RORJLFDO�SULQFLSOH��WKDW��*RG
V�QDWXUH�VHWV�FRQVWUDLQWV�RQ�ZKDW�WKH�
ODZV�RI�QDWXUH�VKRXOG�EH��UHTXLULQJ�LQ�SDUWLFXODU�WKDW�WKHUH�VKRXOG�
EH�D�FRQVHUYDWLRQ�ODZ��
���
$IWHU�LQWURGXFLQJ�FRQVHUYDWLRQ��'HVFDUWHV�WKHQ�LQ�WKH�)LUVW�/DZ�

RI�1DWXUH��"����GHILQHV�ZKDW�VWD\LQJ�WKH�VDPH��UHPDLQLQJ�LQ�WKH�
VDPH�VWDWH��PHDQV�IRU�D�VLQJOH�ERG\��LW�FKDQJHV�QHLWKHU�RI�LWV�WZR�
IXQGDPHQWDO�PRGHV��VKDSH�RU�VWDWH�RI�PRWLRQ��RI�LWV�RZQ�DFFRUG��
$FFRUGLQJ�WR�WKH�6HFRQG�/DZ�RI�1DWXUH��"�����D�VLQJOH�ERG\�FRQ��
VLGHUHG�VHSDUDWHO\�DOVR�UHWDLQV�WKH��VHFRQG�RUGHU��PRGH�RU�GHWHUPL��
QDWLRQ�RI�LWV�PRWLRQ�����)LQDOO\��LQ�WKH�7KLUG�/DZ�RI�1DWXUH��""��II����
FKDQJH�LQ�WKH�PRGHV�RI�ERGLHV�WKURXJK�LQWHUDFWLRQ�ZLWK�RWKHU�ERG��
LHV�LV�GHILQHG�DQG�TXDQWLILHG��WKH�FKDQJH�LQ�PRWLRQ�DQG�RU�GHWHU��
PLQDWLRQ�RI�D�ERG\�WKURXJK�LQWHUDFWLRQ�ZLWK�DQRWKHU�ERG\�RFFXUV�
DFFRUGLQJ�WR�FHUWDLQ��LPSDFW��UXOHV�ZLWKLQ�WKH�FRQVWUDLQWV�VHW�E\�WKH�

��%HUQDUG�:LOOLDPV��'HVFDUWHV��7KH�3URMHFW�RI�3XUH�,QTXLU\��+DUPRQGV��
ZRUWK��3HQJXLQ�������������� 6HH� /HLEQL]��$QLPDGYHUVLRQHV�LQ�SDUWHP�JH��
QHUDOHP�SULQFLSLRUXP�FDUWHVLDQRUXP��*3����������� 33/���������� 6HH� DOVR�
'DPHURZ�HW�DO���([SORULQJ�WKH�/LPLWV���������

��0RVW�WUDQVODWLRQV�E\�HOOLSVLV�RU�ODFN�RI�SUHFLVLRQ�OHDYH�WKH�FRQWHQW�RI�
WKLV�ODZ�FRPSOHWHO\�XQFOHDU��6HH�$7����������
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FRQVHUYDWLRQ�RI�PRWLRQ����7KXV��VLQFH�WKH�FRQVHUYDWLRQ�RI�GHWHUPL��
QDWLRQ�LV�VWLSXODWHG�RQO\�IRU�VLQJOH�ERGLHV�DQG�QRW�IRU�WKH�V\VWHP�DV�
D�ZKROH��WKHUH�LV�QR�DOJRULWKP�GLUHFWO\�JRYHUQLQJ�ZKDW�DFWXDOO\�
KDSSHQV�WR�D�ERG\
V�GHWHUPLQDWLRQ�LQ�LPSDFW��QRU�LV�WKHUH�DQ\�QH��
FHVVLW\�WKDW�FKDQJH�LQ�WKH�GHWHUPLQDWLRQ�RI�RQH�ERG\�EH�FRUUHODWHG�
WR�DQ�HTXDO�DQG�RSSRVLWH�FKDQJH�LQ�VRPH�RWKHU�ERG\��
,Q�WKH�'LRSWULFV���GHWHUPLQDWLRQ��LV�XVHG�WR�DQDO\]H�WKH�WUDMHFWRU\�

RI�D�WHQQLV�EDOO�FROOLGLQJ�ZLWK�WKH�FRXUW�VXUIDFH��7KH�GHWHUPLQDWLRQ�
RI�WKH�EDOO
V�PRWLRQ�LV�UHVROYHG�LQWR�FRPSRQHQW�GHWHUPLQDWLRQV�
�YHUWLFDO�DQG�KRUL]RQWDO��DFFRUGLQJ�WR�WKH�SDUDOOHORJUDP�UXOH��YHF��
WRU�DGGLWLRQ���,Q�GHULYLQJ�WKH�LQYHUVH�VLJQ�ODZ�RI�UHIUDFWLRQ��GHWHU��
PLQDWLRQV�DUH�DGGHG�YHFWRULDOO\�DQG�PRWLRQV�DULWKPHWLFDOO\��7KH�
UHVXOWLQJ�SUREOHPV�FRQVWLWXWH�WKH�PDLQ�VXEMHFW�PDWWHU�RI�PXFK�RI�
'HVFDUWHV
V�FRUUHVSRQGHQFH�ZLWK�)HUPDW��+REEHV��DQG�%RXUGLQ��
'HWHUPLQDWLRQ�LV�DOVR�WKH�FRQFHSW�XVHG�WR�DQDO\]H�WKH�DFWLRQ�RI�WKH�PLQG�RQ�
WKH�ERG\��7KH�VDOLHQW�DVSHFW�RI�WKH�FRQFHSW�RI�GHWHUPLQDWLRQ�LQ�WKLV�
FRQWH[W�LV�WKDW�WKH�GHWHUPLQDWLRQ�RI�D�PRWLRQ�RU�D�FKDQJH�LQ�LWV�
GHWHUPLQDWLRQ��VR�ORQJ�DV�QR�FKDQJH�LQ�VFDODU�VSHHG�LV�LQYROYHG��
UHTXLUHV�QR�IRUFH��$V�'HVFDUWHV�ZURWH�WR�0HUVHQQH��

,W�VKRXOG�EH�QRWHG�WKDW�PRWLRQ�LV�GLIIHUHQW�IURP�WKH�GHWHUPLQDWLRQ�
WKDW�ERGLHV�KDYH�WR�PRYH�LQ�RQH�GLUHFWLRQ�UDWKHU�WKDQ�DQRWKHU��DV�,�
ZURWH�LQ�P\�'LRSWULFV��DQG�WKDW��SURSHUO\��IRUFH�LV�RQO\�QHHGHG�WR�PRYH�
ERGLHV�DQG�QRW�WR�GHWHUPLQH�WKH�GLUHFWLRQ�LQ�ZKLFK�WKH\�DUH�WR�PRYH�����

,Q�WKH�H[DPSOH�GLVFXVVHG�LQ�WKH�'LRSWULFV��LW�LV�WKH�SRZHU�RI�WKH�
PXVFOHV�LQ�WKH�DUP�WKDW�SURGXFHV�WKH�PRWLRQ�RI�D�WHQQLV�EDOO�KLW�E\�
D�UDFNHW��LW�LV�WKH�SRVLWLRQ�RI�WKH�UDFNHW�DQG�WKHQ�RI�WKH�FRXUW�VXUIDFH�
WKDW�GHWHUPLQHV�WKLV�PRWLRQ�LQ�RQH�GLUHFWLRQ�RU�DQRWKHU��2U�DV�'HV��
FDUWHV�RQFH�DQVZHUHG�+REEHV��

)RU�H[DPSOH��,�WKURZ�D�EDOO�DJDLQVW�D�ZDOO��WKH�ZDOO�GHWHUPLQHV�WKH�EDOO�
WR�UHWXUQ�WRZDUGV�PH��EXW�LW�LV�QRW�WKH�FDXVH�RI�LWV�PRWLRQ����

��7KHUH�DUH�DOVR�LPSOLFLW�V\PPHWU\�DVVXPSWLRQV�DQG�DQ�H[WUHPDO�SULQ��
FLSOH�HODERUDWHG�RQO\�LQ�D� ODWHU�OHWWHU�WR�&OHUVHOLHU��)HE�� ����������$7�
�����������

��-XQH�����������$7�������
'HVFDUWHV�WR�0HUVHQQH��$SULO�����������$7��������
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7KH� &DUWHVLDQ�PLQG�DFWV�RQ�WKH�ERG\�LQ�D� IRUFHOHVV�PDQQHU�
DQDORJRXV�WR�WKDW�RI�D�VXUIDFH�RQ�D�FROOLGLQJ�ERG\��,W�QHLWKHU�DGGV�
QRU�VXEWUDFWV�PRWLRQ��LW�PHUHO\�GHWHUPLQHV�LW�LQ�DQRWKHU�GLUHFWLRQ��
7KLV�DQDORJ\�EHWZHHQ�PLQG�DQG�VXUIDFH�PD\�LQ�IDFW�KDYH�OHG�WR�WKH�
WUDQVIHU�RI�WKH�FRQFHSW�RI�GHWHUPLQDWLRQ�IURP�WKH�GLVFXVVLRQ�RI�
IUHH�ZLOO�WR�SK\VLFV�
��$V�HDUO\�DV�/H�0RQGH���������EHIRUH�KH�KDG�
LQWURGXFHG�WKH�FRQFHSW�RI�GHWHUPLQDWLRQ�LQWR�KLV�SK\VLFV��'HVFDUWHV�
ZDV�H[SOLFLWO\�ORRNLQJ�IRU�DQ�DQDORJ\�EHWZHHQ�WKH�DELOLW\�RI�WKH�
GLVSRVLWLRQ�RI�ERGLHV�LQ�VSDFH�WR�FDXVH�WKH�PRWLRQV�RI�RWKHU�ERGLHV�WR�
GHYLDWH�IURP�WKH�UHFWLOLQHDU�DQG�WKH�DELOLW\�RI�WKH�GLVSRVLWLRQ�RI�RXU�
ZLOO�WR�FDXVH�RXU�DFWLRQV�WR�GHYLDWH�IURP�WKH�JRRG����$QG�HYHQ�LQ�KLV�
PDWXUH�SK\VLFV�'HVFDUWHV�OHDYHV�RSHQ�WKH�SRVVLELOLW\�RI�GLUHFWLRQDO�
FKDQJHV�E\�GLVSRVLWLRQV�RI�WKH�PLQG��
�,Q�SK\VLRORJLFDO�FRQWH[WV�
'HVFDUWHV�VSHDNV�RI�WKH�DQLPDO�VSLULWV�DV��GHWHUPLQLQJ��WKH�PXVFOHV�
WR�WKLV�RU�WKDW�PRWLRQ��WKDW�LV��LQILQLWHVLPDOO\�WULJJHULQJ�WKH�IRUFH�
VWRUHG�LQ�WKHP��MXVW�DV�WKH��OHDVW�FRQFHLYDEOH�IRUFH��FDQ��GHWHU��
PLQH��D�ZHLJKW�EDODQFHG�RQ�D�FXUYHG�VXUIDFH�WR�IDOO�DORQJ�YDULRXV�
SDWKV��VR�WRR�FDQ�D�PXVFOH�EH�GHWHUPLQHG�WR�FRQWUDFW�RU�H[SDQG����
:KLOH�LW�PD\�LQGHHG�EH�XQFOHDU�KRZ�WKH�QRQH[WHQGHG�VRXO�LV�VXS��
SRVHG�WR�DFW�LQ�D�PDQQHU�DQDORJRXV�WR�D�EULFN�ZDOO�RU�DQ�LQILQL��
WHVLPDO�QXGJH�E\�WKH�DQLPDO�VSLULWV��LW�LV�FHUWDLQO\�QR�OHVV�LQWHOOLJLEOH�
WR�DVVHUW�WKDW�WKH�PLQG�GHWHUPLQHV�PRWLRQ�WKDQ�WKDW�LW�FDXVHV�PRWLRQ��
)XUWKHUPRUH��RQFH�RQH�KDV�HPEDUNHG�RQ�WKLV�URXWH��WKHUH�LV�QR�
UHDVRQ�IRU�VWRSSLQJ�RU�WXUQLQJ�EDFN��WKH�PRWLRQ�RI�WKH�ERG\�LV�
GHWHUPLQHG��QRW�FDXVHG��E\�WKDW�RI�WKH�DQLPDO�VSLULWV��WKH�PRWLRQ�RI�
WKH�DQLPDO�VSLULWV�LV�GHWHUPLQHG��QRW�FDXVHG��E\�WKDW�RI�WKH�SLQHDO�
JODQG��DQG� WKH�PRWLRQ�RI�WKH�SLQHDO�JODQG�LV�GHWHUPLQHG��QRW�
FDXVHG��E\�WKH�DFWLRQV�RI�WKH�VRXO��1RWKLQJ�ZRXOG�EH�JDLQHG�LQ�

��7KH�FRQFHSW�RI�GHWHUPLQDWLRQ�ZDV�XVHG�LQ�GLVFXVVLRQV�RI�IUHH�ZLOO�LQ�
WKH�VHQVH�WKDW�WKH�ZLOO�GHWHUPLQHV�LWVHOI�WR�DFWLRQ��6HH�)UDQFLVFR�6XDUH]��
2SHUD�RPQLD��3DULV���������YRO���������II���DQG�'HVFDUWHV��OHWWHU�WR�>"@��0DUFK�
������$7�������DQG�3DVVLRQV�"�����$7� ��������
��$7�����������,Q�WKLV�FRPPHQW�RQ�WKH�RULJLQDO�WKLUG�ODZ��ZKLFK�ZDV�WR�

EHFRPH�WKH�6HFRQG�/DZ�RI�1DWXUH�LQ�WKH�3ULQFLSOHV��FRQVHUYDWLRQ�RI�GH��
WHUPLQDWLRQ���*RG�LV�WDNHQ�WR�EH�WKH�XOWLPDWH�DXWKRU�ERWK�RI�WKH�PRWLRQV�RI�
ERGLHV��LQVRIDU�DV�WKH\�DUH�UHFWLOLQHDU��DQG�RI�WKH�DFWLRQV�RI�KXPDQV��LQVRIDU�
DV�WKH\�DUH�JRRG���
�
3ULQFLSOHV����"����$7�������
��$7������������ DOVR���������������������������
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WHUPV�RI�LQWHOOLJLELOLW\�E\�DVVXPLQJ�WKDW�WKH�PLQG�DFWXDOO\�PRYHV�WKH�
SLQHDO�JODQG��DQG�HYHU\WKLQJ�ZRXOG�EH�ORVW�LQ�WHUPV�RI�FRQVLVWHQF\��
,Q�WKH�3ULQFLSOHV�'HVFDUWHV�GRHV�QRW�DVVHUW�WKH�FRQVHUYDWLRQ�RI�

GHWHUPLQDWLRQ�IRU�WKH�V\VWHP�DV�D�ZKROH��RQO\�VFDODU�PRWLRQ�LV�
FRQVHUYHG�WKURXJKRXW�DOO�LQWHUDFWLRQV��/HLEQL]�DQG� FODVVLFDO�PH��
FKDQLFV�DGGHG� D�VHFRQG�V\VWHP�FRQVHUYDWLRQ�ODZ�IRU�WKH�YHFWRU�
TXDQWLW\�QRZ�FDOOHG�PRPHQWXP��VR�WKDW�WKH�FDXVDO�FORVXUH�RI�WKH�
ZRUOG�FDPH�WR�EH�GHWHUPLQHG�E\�WZR�ODZV��WKH�ILUVW�DVVHUWHG�WKH�
FRQVHUYDWLRQ�LQ�WKH�V\VWHP�RI�PDWWHU�RI�WKH�VFDODU�TXDQWLW\��YLV�YLYD�
�HQHUJ\���WKH�VHFRQG�GHPDQGHG�WKH�FRQVHUYDWLRQ�LQ�WKH�V\VWHP�RI�
PDWWHU�RI�WKH�YHFWRU�RI�PRWLRQ����7KLV�SXWV�DGGLWLRQDO�FRQVWUDLQWV�
RQ�FDXVDO�FORVXUH�DQG�SURKLELWV�'HVFDUWHV
V�VROXWLRQ��WKHUH�FRXOG�QR�
ORQJHU�EH�D�FDXVDOO\�UHOHYDQW�EXW�G\QDPLFDOO\�QHXWUDO�FKDQJH�LQ�WKH�
GLUHFWLRQ�RI�PRWLRQ��,I�WKH��QRQPDWHULDO��VRXO�LV�WR�FKDQJH�WKH�GL��
UHFWLRQ�RI�PRWLRQ��WKH�PDWHULDO�ZRUOG�LV�QRW�FDXVDOO\�FORVHG��
7KLV�LV�DOO�ZHOO�DQG�JRRG�DQG�PD\�FHUWDLQO\�UHIOHFW�WKH�RSLQLRQ�RI�

/HLEQL]�RU�&DVVLUHU��EXW�ZKHUH�GRHV�'HVFDUWHV�DFWXDOO\�VD\�DQ\WKLQJ�
RI�WKH�VRUW"�$QG�ZKHUH�GRHV�KH�UHSODFH�WKH�ZDOO�DQG�WKH�WHQQLV�EDOO�
ZLWK�WKH�VRXO�DQG�ERGLO\�PRYHPHQWV"�:KHUH�LV�WKH�FRQFHSW�RI�GH��
WHUPLQDWLRQ��ZKLFK�LV�XVHG�WR�GHVFULEH�WKH�IRUFHOHVV�DFWLRQ�RI�WKH�ZDOO�
RQ�WKH�EDOO��DOVR�XVHG�LQ�D�WHFKQLFDO�VHQVH�WR�GHVFULEH�WKH�DFWLRQ�RI�
WKH�VRXO�RQ�WKH�ERG\"�

���'RHV�WKH�0LQG�&DXVH�RU�0HUHO\�'HWHUPLQH�0RWLRQV"�

)RU�WKRVH�XQIDPLOLDU�ZLWK�WKH�GHEDWHV�RQ�WKLV�VXEMHFW�LQ�WKH�OLWHUD��
WXUH�RU�ZLWK�WKH�ZLGHO\�VFDWWHUHG�SDVVDJHV�FLWHG�IURP�'HVFDUWHV
V�
ZRUNV��LW�PD\�EH�KHOSIXO�WR�UHYLHZ�WKHP�EULHIO\��$QG�LW�PD\�KHOS�WR�
EULQJ�WKLQJV�GRZQ�WR�HDUWK�LI�,�SRLQW�RXW�WKDW�ZH�DUH�LQ�SULQFLSOH�
GHDOLQJ�ZLWK�DERXW�ILIWHHQ�SDJHV�RI�&DUWHVLDQ�WH[W����HDFK�RI�ZKLFK�
FRQWDLQV�RQO\�D�IHZ�VHQWHQFHV�WKDW�PD\�SODXVLEO\�EH�DVVHUWHG�WR�EH�
ERWK�XQDPELJXRXV�DQG�UHOHYDQW�WR�WKH�TXHVWLRQ�DW�KDQG��7KXV��QRW�
RQO\�FDQ�DQ\RQH�ZKR�ZDQWV�WR�GR�LW�FKHFN�DOO�WKH�PDWHULDO��EXW�,�FDQ�
�DQG�ZLOO��TXRWH�PRVW�RI�LW�LQ�WKH�FRXUVH�RI�WKH�QH[W�IHZ�SDJHV��,�

��6HH��IRU�H[DPSOH��*3������DQG��������
��7R�EH�SUHFLVH�$7� �������$7���������������������������� $7��������

DQG�$7� �������DQG������������������������������������������DQG������
6RPH�RWKHU�SDVVDJHV��$7� �����������������������������DUH�LPSRUWDQW�IRU�
WKH�SK\VLRORJLFDO�PHFKDQLVPV�RI�HPRWLRQ�DQG�SHUFHSWLRQ��

����

This content downloaded from 35.8.33.86 on Mon, 30 Dec 2013 23:08:45 PM
All use subject to JSTOR Terms and Conditions



'(6&$57(6� 21�0,1'�%2'<�,17(5$&7,21�

VKDOO�GHDO�ILUVW�ZLWK�WKH�SXUSRUWHG�ODFN�RI�HYLGHQFH�IRU�WKH�/HLEQL��
]LDQ�UHDGLQJ��DQG�WKHQ�WXUQ�WR�WKH�WH[WXDO�HYLGHQFH�IRU�WKH�PLQG
V�
RULJLQDWLQJ�PRWLRQ��
:H�VKDOO�VHH�WKDW�WZR�RU�WKUHH�SDVVDJHV�VWDWH�PRUH�RU�OHVV�H[DFWO\�

ZKDW�/HLEQL]�DWWULEXWHG�WR�'HVFDUWHV��,Q� IRXU�RWKHUV�'HVFDUWHV�
VSHDNV�RI�WKH�PLQG
V�PRYLQJ�WKH�ERG\�LQ�WHUPV�WKDW�FDXVH�JHQXLQH�
�WKRXJK�QRW�LQVXUPRXQWDEOH��GLIILFXOWLHV�IRU�WKH�/HLEQL]LDQ�UHDG��
LQJ��,Q�WKH�UHVW�KH�VD\V�QRWKLQJ�WKDW�RQ�FORVHU�H[DPLQDWLRQ�FRPPLWV�
KLP�HLWKHU�ZD\��1RQH�RI�WKH�DSSDUHQW�PLQG�PRYHV�ERG\�SDVVDJHV�
DUH�VR�FHQWUDO��XQDPELJXRXV��DQG�FRPSHOOLQJ�WKDW�WKH\�FRXOG�RIIHU�
VHULRXV�UHVLVWDQFH�WR�D�KHUPHQHXWLF�UHJXODWLYH�SULQFLSOH�VXFK�DV�
�'RQ
W�LQWHUSUHW�'HVFDUWHV�DV�VD\LQJ�DQ\WKLQJ�LQFRQVLVWHQW�ZLWK�WKH�
FRQVHUYDWLRQ�RI�PRWLRQ�LQ�WKH�ZRUOG���)RU�/HLEQL]�WKH�IRUPXODWLRQ�
RI�WKH�FRQVHUYDWLRQ�RI�IRUFH�ZDV�WKH�JUHDW�DFKLHYHPHQW�RI�&DUWHVLDQ�
QDWXUDO�SKLORVRSK\��DQG�WKLV�KHUPHQHXWLF�UXOH�ZDV�WKXV�PRUH�RU�
OHVV�VHOI�HYLGHQW��7KRVH�LQWHUSUHWLQJ�'HVFDUWHV�GLIIHUHQWO\�DUH�DS��
SDUHQWO\�JXLGHG�E\�D�GLIIHUHQW�KHUPHQHXWLF�SUHVFULSWLRQ��DQG�LW�
ZRXOG�EH�LQWHUHVWLQJ�WR�NQRZ�ZKDW�LW�LV�DQG�ZK\�WKH\�VXEVFULEH�
WR�LW����

����(YLGHQFH�IRU�WKH�/HLEQL]LDQ�5HDGLQJ�

/HW�XV�EHJLQ�ZLWK�WKH�HYLGHQFH�IRU�WKH�/HLEQL]LDQ�UHDGLQJ�RI�'HV��
FDUWHV��ERWK�WH[WXDO�DQG�FRQWH[WXDO��7KLV�UHDGLQJ�LVQ
W�RULJLQDO�ZLWK�
/HLEQL]��,W�VHHPV�WR�KDYH�EHHQ�TXLWH�FRPPRQ�LQ�3DULVLDQ�&DUWHVLDQ�
FLUFOHV�DQG�KDG�HYHU\�FODLP�WR�RUWKRGR[\��&OHUVHOLHU�DQG�RWKHU�LQ��
VLGHUV���KDG�VWDWHG�LW�H[SOLFLWO\�LQ�SULQW�EHIRUH�/HLEQL]�IRUPXODWHG�

��,�NQRZ�RI�QR�FOHDU�VWDWHPHQW�RI�WKH�KHUPHQHXWLF�SUHVFULSWLRQ�JXLGLQJ�
DQWL�/HLEQL]LDQ�UHDGLQJV��D� VXLWDEOH�FDQGLGDWH�PLJKW�EH��,QWHUSUHW�'HV��
FDUWHV�DV�D�UHSUHVHQWDWLYH�RI�SUH�+REEHVLDQ�PRUDO�SV\FKRORJ\��ZKR�KDV�WKH�
VRXO�VXEGXH�WKH�SDVVLRQV�QRW�E\�PHDQV�RI�RWKHU�SDVVLRQV�EXW�E\�PHDQV�RI�
LWV�RZQ�IRUFH���
��&OHUVHOLHU�LQ�D�OHWWHU�WR�/D�)RUJH��'HF�����������LQ�/HWWUHV�GH�0��'HVFDUWHV��

YRO�����3DULV��������������ZURWH���PDLV�TXH�OD�ILQLH�>VXEVWDQFH�VSLULWXHOOH@��
FRPPH�O
$PH�GH�O
KRPPH��SHXW�VHXOHPHQW�HVWUH�FDSDEOH�GH�GHWHUPLQHU�OH�
PRYHPHQW�TXL�HVW�GHVLD���-RKDQQ�&ODXEHUJ�LQ�&RUSRULV�HW�DQLPDH�LQ�KRPLQH�
FRQMXQFWLR�SOHQLXV�GHVFULSWD��FKDS������"���RULJLQDOO\�SDUW�RI�KLV�3K\VLFD��$P��
VWHUGDP��������ZURWH���1RQ�XWLTXH�PRWXV�LQ�PDMRUH�DXW�PLQRUH�PXQGR�
TXDQWLWDWHP�DXJHQGR�YHO�PLQHXQGR��������VHG�LQ�DOLDV�WDQWXP�SDUWHV�HXP�
FRQYHUWHQGR���2SHUD�RPQLD�SKLORVRSKLFD��$PVWHUGDP���������YRO����������
2OPV���������
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KLV�SRVLWLRQ��$QG�3ULQFHVV�(OLVDEHWK�KDG�RULJLQDOO\�RSHQHG�KHU�FRU��
UHVSRQGHQFH�ZLWK�'HVFDUWHV�LQ������E\�VWDWLQJ�SUHFLVHO\�WKH�YLHZ�LQ�
TXHVWLRQ��LQ�IDFW��WKH�TXHVWLRQ�VKH�DVNHG�LQ�KHU�ILUVW�OHWWHU�ZDV�KRZ�
VKH�ZDV�VXSSRVHG�WR�FRQFHLYH�RI�WKH�DELOLW\�RI�WKH�QRQH[WHQGHG�DQG�
WKXV�VKDSHOHVV�VRXO�WR�GHWHUPLQH�WKH�PRWLRQ�RI�WKH�DQLPDO�VSLULWV����
,Q�3DULV�/HLEQL]�PRYHG�LQ�FLUFOHV�RI�SHRSOH�ZKR�KDG�NQRZQ�'HV��
FDUWHV�SHUVRQDOO\��+H� DOVR�KDG�DFFHVV�WR�PDQXVFULSWV�QR�ORQJHU�
DYDLODEOH�WR�XV��LQ�IDFW�RQH�RI�WKH�SDVVDJHV�WR�EH�GLVFXVVHG�EHORZ�LV�
NQRZQ�WR�XV�RQO\�EHFDXVH�/HLEQL]�FRSLHG�DQG�NHSW�LW����7KHUH�LV��
KRZHYHU��QR�QHHG�WR�DSSHDO�WR�GRFXPHQWV�QR�ORQJHU�DYDLODEOH�WR�XV�
WKDW�/HLEQL]�PLJKW�KDYH�UHDG�LQ�3DULV��(OLVDEHWK�QHHGHG�RQO\�D�
FDUHIXO�UHDGLQJ�RI�WKH�0HGLWDWLRQV��DQG�SUHVXPDEO\�RI�WKH�'LRWUR��
SLFV���7KHUH�DUH�FOHDU�SDVVDJHV�LQ�FHQWUDO�ZULWLQJV�DQG�LQ�WKH�DSSUR��
SULDWH�VHFWLRQV�RI�WKH�7UDLWH�GH�O
KRPPH�DQG�WKH�'HVFULSWLRQ�GX�FRUSV�
KXPDLQ�DW�WKH�SODFHV�ZKHUH�KH�GHDOV�ZLWK�WKH�WHFKQLFDO�GHWDLOV�RIMXVW�
H[DFWO\�KRZ�WKH�PLQG�SUHYDLOV�XSRQ�WKH�SLQHDO�JODQG�WR�FKDQJH�WKH�
FRXUVH�RI�WKH�DQLPDO�VSLULWV�VR�DV�WR�EULQJ�DERXW�ERGLO\�PRYHPHQWV��
*LYHQ�WKH�VWUXFWXUH�RI�'HVFDUWHV
V�VFLHQWLILF�V\VWHP��D�WHFKQLFDOO\�

SUHFLVH�H[SODQDWLRQ�RI�KRZ�WKH�PLQG�FKDQJHV�WKH�GLUHFWLRQ�RI�PR��
WLRQ�PXVW�EH�FRXFKHG�LQ�WHUPV�RI�GHWHUPLQDWLRQ��:H�QHHG�D�VWDWH��
PHQW�E\�'HVFDUWHV�WR�WKH�HIIHFW�WKDW�WKH�PLQG�GRHV�QRW�PRYH�WKH�
ERG\�EXW�RQO\�GHWHUPLQHV�LWV�PRWLRQ��
,Q�WKH�0HGLWDWLRQV���WK�UHSO\��ZH�UHDG��

7KXV��HYHQ�LQ�RXUVHOYHV��WKH�PLQG�GRHV�QRW�LPPHGLDWHO\�PRYH�WKH�
H[WHUQDO�OLPEV�EXW�RQO\�GLUHFWV�WKH�>DQLPDO@�VSLULWV�IORZLQJ�IURP�WKH�
KHDUW�WKURXJK�WKH�EUDLQ�LQWR�WKH�PXVFOHV�DQG�GHWHUPLQHV�WKHP�WR�FHU��
WDLQ�PRWLRQV��IRU�RI�WKHLU�RZQ�DFFRUG�WKHVH�VSLULWV�FRXOG�EH�DSSOLHG�MXVW�
DV�HDVLO\�WR�PDQ\�GLIIHUHQW�DFWLRQV����

��(OLVDEHWK�ZURWH�WR�'HVFDUWHV���HQ�YRXV�SULDQW�GH�PH�GLUH�FRPPHQW�
O
DPH�GH�O
KRPPH�SHXW�GHWHUPLQHU�OHV�HVSULWV�GX�FRUSV��SRXU�IDLU�OHV�DF��
WLRQV�YRORQWDLUHV���$7���������
��$7���������WKLV�SDUWLFXODU�SDVVDJH�ZLOO��KRZHYHU��WXUQ�RXW�QRW�WR�EH�

UHOHYDQW�WR�WKH�TXHVWLRQ�RI�PLQG�ERG\�LQWHUDFWLRQ��
��$7��������P\�WUDQVODWLRQ�DQG�HPSKDVLV��0RVW�WUDQVODWLRQV�,�KDYH�VHHQ�

PDQDJH�WR�JDUEOH�WKLV�VHQWHQFH��7KH�RULJLQDO�UHDGV���DGHR�XW�QHTXLGHP�LQ�
QRELV�LSVLV�PHQV�LPPHGLDWH�PRYHDW�PHPEUD�H[WHUQD��VHG�GLULJDW�WDQWXP�
VSLULWXV�D�FRUGH�SHU�FHUHEUXP�LQ�PXVFXORV�IOXHQWHV��HRVTXH�DG�FHUWRV�PR��
WXV�GHWHUPLQHG��FXP�H[�VH�LVWL�VSLULWXV�DG�PXOWDV�DFWLRQHV�GLYHUVDV�DHTXH�
IDFLOH�DSSOLFHQWXU���
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7KDW�LV��WKH�PLQG�FDQ�FKDQJH�WKH�FRXUVH�RU�GLUHFWLRQ�RI�WKH�DQLPDO�
VSLULWV�DV�WKH\�IORZ�WKURXJK�WKH�EUDLQ�GLUHFWLQJ�WKHP�WR�SDUWLFXODU�
PXVFOHV��DQG�WKXV�E\�WKLV�PHDQV�LW�GHWHUPLQHV�WKHVH�PXVFOHV�WR�
FHUWDLQ�PRWLRQV��7KDW�WKH�PLQG�GRHV�WKLV�E\�PHDQV�RI�RQH�SDU��
WLFXODU�JODQG�KDG�DOUHDG\�EHHQ�VWDWHG�LQ�WKH�6L[WK�0HGLWDWLRQ����
,Q�WKH�SUHIDFH�WR�WKH�'HVFULSWLRQ�GX�FRUSV�KXPDLQ�'HVFDUWHV�VD\V��

$QG�HYHQ�WKH�PRYHPHQWV�ZH�FDOO��YROXQWDU\��SURFHHG�SULQFLSDOO\�
IURP�WKLV�GLVSRVLWLRQ�RI�WKH�RUJDQV��VLQFH�WKH\�FDQQRW�EH�H[FLWHG�ZLWK��
RXW�LW��ZKDWHYHU�ZLOO�WRZDUGV�WKHP�ZH�PD\�KDYH��WKRXJK�LW�LV�WKH�VRXO�
WKDW�GHWHUPLQHV�WKH�PRYHPHQWV����

,Q�HDFK�RI�WKHVH�SDVVDJHV�WKH�VRXO�LV�VDLG�WR�GHWHUPLQH�PRWLRQV�RI�
WKH�ERG\��DQG�LQ�WKH�ILUVW�LW�LV�FOHDU�WKDW�WKLV�LV�GRQH�E\�UHGLUHFWLQJ�
WKH�DQLPDO�VSLULWV��$QG�LQ�PDQ\�SDVVDJHV�LQ�WKH�7UDLWH�GH�O
KRPPH���

�GHWHUPLQDWLRQ��LV�WKH�WHFKQLFDO�WHUP�XVHG�WR�GHVFULEH�WKH�DFWLRQ�RI�
SHUFHSWLRQV�RQ�WKH�DQLPDO�VSLULWV�DQG�RI�WKH�DQLPDO�VSLULWV�RQ�WKH�
EUDLQ��
%XW�ZH�VWLOO�KDYH�QR�SDVVDJH�ZKHUH�'HVFDUWHV�H[SOLFLWO\�VD\V�WKDW�

WKH�PLQG�GRHV�QRW�PRYH�WKH�SLQHDO�JODQG�LWVHOI�EXW�RQO\�GHWHUPLQHV�
LWV�PRWLRQ��3HWHU�5HPQDQW��LQ�D�UKHWRULFDO�IORXULVK��DVNV���$UH�ZH�WR�
VXSSRVH�WKDW�LW�>WKH�PLQG@�RQO\�FKDQJHV�LWV�>WKH�SLQHDO�JODQG
V@�
GLUHFWLRQ��DQG�QRW�VSHHG��RI�PRWLRQ�VRPHWKLQJ�OLNH�D�SXQFKLQJ�
EDJ�LQ�SHUSHWXDO�XVH"����7KH�RQO\�FRQVLVWHQW�DQVZHU�LV��<HV��ZLWK�
WKH�UHVHUYDWLRQ�WKDW�WKH�SXQFKLQJ�EDJ�VLPLOH�LV�VRPHZKDW�RII�WKH�
PDUN��VLQFH�LW�LV�FOHDU�IURP�WKH�7KLUG�/DZ�RI�1DWXUH�WKDW�KRZHYHU�
WKH�PLQG�DFWV��LW�GRHV�QRW�DFW�E\�LPSDFW��7KHUH�VHHPV��KRZHYHU��WR�EH�
QR�SDVVDJH�ZKHUH�'HVFDUWHV�DFWXDOO\�H[SOLFLWO\�VD\V�ZKDW�LV�LQ�IDFW�D�

��$7�������&60����������
�
$7� ��������P\�WUDQVODWLRQ�DQG�HPSKDVLV��
��$7������������ �����������������������VHH�DOVR���������
���%RG\�DQG�6RXO��������.HPS�6PLWK��6WXGLHV����Q��ZULWHV���%XW�WKRXJK�

'HVFDUWHV�IUHTXHQWO\�VSHDNV�RI�WKH�PRWLRQ�RI�WKH�
DQLPDO�VSLULWV
�DV�EHLQJ�
PHUHO\�GLUHFWHG��QRW�RULJLQDWHG��E\�WKH�PRYHPHQWV�RI�WKH�SLQHDO�JODQG��KH�
QHYHU��VR�IDU�DV�ZH�DUH�DZDUH��VXJJHVWV�WKDW�WKRVH�PRYHPHQWV�RI�WKH�SLQHDO�
JODQG��ZKLFK�DUH�LQYROYHG�LQ�YROXQWDU\�DFWLRQ��FDQ�EH�H[SODLQHG�LQ�D�VLPLODU�
PDQQHU�DV�SUHYLRXVO\�H[LVWLQJ�DQG�PHUHO\�JXLGHG�E\�WKH�PLQG���-HDQ�
/DSRUWH��LQ�/H�5DWLRQDOLVPH�GH�'HVFDUWHV��3DULV��3UHVVHV�8QLYHUVLWDLUHV���������
DVNV���,V�WKH�VRXO�OLPLWHG�WR�
GHWHUPLQLQJ
�DQ�DOUHDG\�H[LVWLQJ�PRWLRQ�>RI�WKH�
JODQG@"�'HVFDUWHV�VD\V�QRWKLQJ�RI�WKH�NLQG���������
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WULYLDO�FRQVHTXHQFH�RI�KLV�SRVLWLRQ��7KH�FORVHVW�KH�FRPHV�WR�WKLV�LV�
ZKHQ�KH�ZULWHV�WKH�IROORZLQJ��

7KHUH�DUH�WZR�SULQFLSDO�FDXVHV��QRW�FRXQWLQJ�WKH�IRUFH�RI�WKH�PLQG�
ZKLFK�,�VKDOO�WUHDW�ODWHU��ZKLFK�FDQ�PDNH�LW�>WKH�JODQG�+@�PRYH�LQ�WKLV�
ZD\�DQG�ZKLFK�,�PXVW�H[SODLQ�KHUH��

7KHILUVW�>FDXVH@�LV�WKH�GLIIHUHQFH�RFFXUULQJ�DPRQJ�WKH�VPDOO�SDUWLFOHV�
RI�WKH�VSLULWV�WKDW�SURFHHG�IURP�>WKH�JODQG@��)RU�LI�DOO�WKHVH�VSLULWV�ZHUH�
RI�H[DFWO\�WKH�VDPH�IRUFH�DQG�LI�WKHUH�ZHUH�QR�RWKHU�FDXVH�DW�DOO�WKDW�
GHWHUPLQHG�WKHP�WR�WHQG�RQH�ZD\�RU�WKH�RWKHU��WKH\�ZRXOG�IORZ�HTXDOO\�
WKURXJK�DOO�WKH�SRUHV�DQG�NHHS�>WKH�JODQG@�VWUDLJKW�DQG�LPPRELOH�LQ�
WKH�FHQWHU�RI�WKH�KHDG�DV�UHSUHVHQWHG�LQ�)LJ��������� 7KH�VHFRQG�FDXVH�
WKDW�FDQ�GHWHUPLQH�WKH�PRWLRQV�RI�WKH�JODQG�+�LV�WKH�DFWLRQ�RI�REMHFWV�
DIIHFWLQJ�WKH�VHQVHV�������

7KH�PDQXVFULSW�HQGV�VRPH�WZHQW\�SDJHV�ODWHU��EHIRUH�'HVFDUWHV�
KDV�JRWWHQ�DURXQG�WR�H[SODLQLQJ�WKH�WKLUG�FDXVH�WKDW�FDQ�PDNH�WKH�
JODQG�PRYH�WKLV�ZD\�RU�WKDW�WKH�PLQG��%XW�HDFK�RI�WKH�WZR�SK\VL��
FDO�FDXVHV�LV�VDLG�WR�GHWHUPLQH�WKH�JODQG�WR�WHQG�RU�PRYH�WKLV�ZD\�RU�
WKDW��7KDW�LV��WKH�HPRWLRQV��ILUVW�FDXVH���E\�ZD\�RI�GLIIHUHQFHV�LQ�WKH�
IORZ�RI�WKH�DQLPDO�VSLULWV��GHWHUPLQH�WKH�PRWLRQ�RI�WKH�SLQHDO�
JODQG��DQG�H[WHUQDO�REMHFWV��VHFRQG�FDXVH��E\�ZD\�RI�SHUFHSWLRQV�
FDQ�DOVR�GHWHUPLQH�WKH�PRWLRQ�RI�WKH�JODQG��(YHQ�WKRXJK�WKH�
PDQXVFULSW�HQGV�EHIRUH�WKH�WKLUG��DQG�QRQSK\VLFDO��FDXVH�LV�GHDOW�
ZLWK��WKH�VWUXFWXUH�RI�H[SODQDWLRQ�LV�FOHDU��WKH�WZR�FDXVHV�WUHDWHG�
DUH�FDXVHV�QRW�RI�PRWLRQV�EXW�RI�WKH�GHWHUPLQDWLRQ�RI�PRWLRQV��DW�
OHDVW�WKH�H[SHFWDWLRQ�PXVW�EH�WKDW�WKH�WKLUG�FDXVH��WKH�PLQG��LV�DOVR�
D�FDXVH�RI�GHWHUPLQLQJ�WKH�PRWLRQ�RI�WKH�JODQG��7KDW�LV��SDVVLRQV��
SHUFHSWLRQV��DQG� �SUHVXPDEO\��YROLWLRQV�DOO�H[HUFLVH�WKHLU�FDXVDO�
LQIOXHQFH�RQO\�E\�GHWHUPLQLQJ�WKH�PRWLRQ�RI�WKH�SLQHDO�JODQG����
7KLV�LQWHUSUHWDWLRQ�RI�WKH�7UDLWH�GH�O
KRPPH�PD\�UHFHLYH�VRPH�

DGGLWLRQDO�KLVWRULFDO�VXSSRUW�IURP�WKH�IDFW�WKDW�'HVFDUWHV
V�LPPH��

��$7� ����������� HPSKDVLV�DGGHG�� ,W�VKRXOG�EH�QRWHG�WKDW�WKH�ILUVW�
HOOLSVLV�UHSUHVHQWV�HLJKW�SDJHV�RI�WH[W�LQ�WKH�RULJLQDO�HGLWLRQ��

�� HVFDUWHV�ZULWHV�LQ�WKH�3DVVLRQV���$QG�WKH�DFWLYLW\�RI�WKH�VRXO�FRQVLVWV�
HQWLUHO\�LQ�WKH�IDFW�WKDW�VLPSO\�E\�ZLOOLQJ�VRPHWKLQJ�LW�EULQJV�LW�DERXW�WKDW�WKH�
OLWWOH�JODQG�WR�ZKLFK�LW�LV�FORVHO\�MRLQHG�PRYHV�LQ�WKH�PDQQHU�UHTXLUHG�WR�
SURGXFH�WKH�HIIHFW�FRUUHVSRQGLQJ�WR�WKLV�YROLWLRQ���$7���������&60��������
HPSKDVLV�DGGHG���
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GLDWH�GLVFLSOHV�KDG�QR�GLIILFXOW\�LQ�ILOOLQJ�LQ�WKH�PLVVLQJ�SLHFHV��,Q�
KLV�WH[WERRN�YHUVLRQ�RI�WKLV�DUJXPHQW�-DFTXHV�5RKDXOW�LQFOXGHV�WKH�
PLVVLQJ�WKLUG�FDXVH�LQ�VWULFW�SDUDOOHO�WR�WKH�RWKHU�WZR��

)RU�LW�LV�HDV\�WR�FRQFHLYH��WKDW��WKH�ILJXUH�DQG�SDUWLFXODU�DJLWDWLRQ�RI�WKH�
SDUWLFOHV�ZKLFK�FRPSRVH�WKHVH�VSLULWV��RU�WKH�DFWLRQ�RI�H[WHUQDO�REMHFWV�
XSRQ�WKH�VHQVH�RUJDQV��RU��LQ�XV��WKH�LQFOLQDWLRQ�WR�VXFK�RU�VXFK�D�
PRWLRQ�GHWHUPLQLQJ�>GHWHUPLQDQW@�WKRVH�VSLULWV�WR�HQWHU�RQH�QHUYH�UDWKHU�
WKDQ�DQRWKHU��WKH\�ZLOO�WKHQ�DUULYH�DW�RQH�SDUWLFXODU�PXVFOH�UDWKHU�
WKDQ�DQRWKHU��ZKLFK��GXH�WR�WKH�FRPPRQ�VWUXFWXUH�RI�DOO�PXVFOHV��
VZHOOLQJ�DQG�JURZLQJ�VKRUWHU��PDNHV�WKH�WHQGRQ�SXOO�WKDW�SDUW�RI�WKH�
ERG\�WR�ZKLFK�LW�LV�DIIL[HG�DQG�WKXV�FDXVHV�WKH�PRWLRQ�RI�RXU�OLPEV����

7KH�SDVVDJHV�TXRWHG�DERYH�VHHP�WR�EH�DOO�WKHUH�LV��EXW�WKH\�GR�
JLYH�VHULRXV�VXSSRUW�WR�WKH�WUDGLWLRQDO�LQWHUSUHWDWLRQ��1RQH�RI�WKH�
UHFHQW�OLWHUDWXUH�TXHVWLRQLQJ�WKH�/HLEQL]LDQ�UHDGLQJ�GHDOV�ZLWK�DQ\�
RI�WKH�WKUHH�SDVVDJHV�IURP�'HVFDUWHV�DGGXFHG�DERYH����DQG�QRQH�RI�
LW�KDV�EHHQ�VHQVLWLYH�HQRXJK�WR�WKH�IRUP�LQ�ZKLFK�D�FKDQJH�RI��
GLUHFWLRQ�VWDWHPHQW�ZRXOG�KDYH�WR�EH�IRUPXODWHG�WR�QRWLFH�WKDW�
(OLVDEHWK
V�RULJLQDO�TXHVWLRQ�WR�'HVFDUWHV�GHDOV�QRW�ZLWK�WKH�FDXVH�RI�
PRWLRQ�EXW�ZLWK�LWV�GHWHUPLQDWLRQ��WKDW�LV��WKDW�LW�SUHVXSSRVHV�WKH��/HLE��
QL]LDQ��LQWHUSUHWDWLRQ��7KXV��,� WKLQN�ZH�FDQ�MXVWO\�FRQVLGHU�WKH�
DUJXPHQW�WKDW�WKH�/HLEQL]LDQ�LQWHUSUHWDWLRQ�ODFNV�D�WH[WXDO�EDVLV�WR�
EH�XQWHQDEOH��$OWKRXJK�'HVFDUWHV�RQO\�YHU\�UDUHO\�PDNHV�DQ�XQ��
HTXLYRFDO�VWDWHPHQW�DERXW�WKH�WHFKQLFDOLWLHV�RI�WKH�DFWLRQ�RI�WKH�
PLQG�RQ�WKH�ERG\��ZKHQHYHU�KH�GRHV��KH�LQYDULDEO\�FKRRVHV��GH��
WHUPLQDWLRQ��WR�FKDUDFWHUL]H�WKLV�DFWLRQ��1RW�RQO\�GRHV�FRKHUHQFH�
GHPDQG�WKDW�ZH�LQWHUSUHW�'HVFDUWHV�DV�KROGLQJ�D�SRVLWLRQ�FRQVLVWHQW�
ZLWK�WKH�FRQVHUYDWLRQ�RI�PRWLRQ�LQ�WKH�ZRUOG��'HVFDUWHV�KLPVHOI�
VD\V�HQRXJK�WKDW�ZH�GRQ
W�KDYH�WR�LQYHQW�WKH�SRVLWLRQ�RXUVHOYHV��

��-DFTXHV�5RKDXOW��7UDLWH�GH�3K\VLTXH��$PVWHUGDP���������������� �SW�����
FKDS������"����HPSKDVLV�DGGHG��5RKDXOW�KHUH�LV�VLPSO\�IROORZLQJ�WKH�OHDG�RI�
WKH�HGLWRUV�RI�'HVFDUWHV
V�'H�O
KRPPH��/D�)RUJH�DQG�6FKX\O��ERWK�RI�ZKRP�
HPSKDVL]H�WKH�SDUDOOHOV�EHWZHHQ�WKH�WKUHH�FDXVHV��6HH�6FKX\O
V��$G�OHFWR��
UXP���XQSDJLQDWHG��QLQWK�SDJH��LQ�'H�+RPLQH��������DQG�/D�)RUJH
V�QRWH�
WR�WKH�SDVVDJH�DERXW�WKH��VHFRQG�FDXVH��LQ�7UDLWJ�GH�O
KRPPH��������������
��7R�P\�NQRZOHGJH��LQ�WKH�UHFHQW�OLWHUDWXUH�RQO\�$ODQ�*DEEH\���7KH�

0HFKDQLFDO�3KLORVRSK\�DQG�LWV�3UREOHPV��0HFKDQLFDO�([SODQDWLRQV��,P��
SHQHWUDELOLW\��DQG�3HUSHWXDO�0RWLRQ���LQ�&KDQJH�DQG�3URJUHVV�LQ�0RGHUQ�
6FLHQFH��HG��-��3LWW��'RUGUHFKW��5HLGHO����������8QLYHUVLW\�RI�:HVWHUQ�2QWDULR�
6HULHV�LQ�3KLORVRSK\�RI�6FLHQFH����������DQG��������FLWHV�SDUW�RI�WKHVH�SDVVDJHV��
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����(YLGHQFH�IRU�WKH�$QWL�/HLEQL]LDQ�5HDGLQJ�

$� QXPEHU�RI�SDVVDJHV� KDYH�EHHQ� FLWHG�LQ�IDYRU�RI�WKH�DQWL��
/HLEQL]LDQ�YLHZ�LQ�ZKLFK�'HVFDUWHV�VHHPV�WR�DVVHUW�WKDW�WKH�PLQG�LV�
WKH�FDXVH�RI�PRWLRQ��7KHVH�SDVVDJHV�FDQ�IRU�WKH�SXUSRVHV�RI�GLVFXV��
VLRQ�EH�GLYLGHG�LQWR�WKUHH�JURXSV������D�QXPEHU�RI�OHWWHUV�WR�(OLVD��
EHWK��$UQDXOG��DQG�0RUH������VWDWHPHQWV�LQ�WKH�3DVVLRQV�RI�WKH�6RXO��
DQG�����D�PDQXVFULSW�RQ�PRWLRQ�IURP�DERXW�������
7KH�ILUVW�JURXS�LV�RI�SDUWLFXODU�LPSRUWDQFH�LQ�VSLWH�RI�WKH�IDFW�

WKDW�WKH�SDVVDJHV�FLWHG�GR�QRW�UHDOO\�SURYH�DQ\WKLQJ�EHFDXVH�WKH\��
QRQHWKHOHVV��JLYH�ULVH�WR�PLVJLYLQJV�WKDW�UHPDLQ�HYHQ�ZKHQ�ZH�VHW�
WKH�REMHFWLRQV�DVLGH��7KHVH�SDVVDJHV�KDYH�RIWHQ�EHHQ�FLWHG�ERWK�E\�
SURSRQHQWV�DQG�E\�FULWLFV�RI�WKH�/HLEQL]LDQ�YLHZ��QHLWKHU�VLGH�KDV�
FRQVLGHUHG�WKHP�GHFLVLYH����5HFHQW�FULWLFV��ZKLOH�FLWLQJ�WKHVH�SDV��
VDJHV�DV�DX[LOLDU\�VXSSRUW��UHVW�WKHLU�FDVHV�RQ�WKH�VHFRQG�DQG�WKLUG�
JURXSV��5HPQDQW�EDVHV�KLV�DUJXPHQW�SULPDULO\�RQ�WKH�3DVVLRQV��DQG�
*DUEHU�SXWV�KLV�EHWV�RQ�WKH������PDQXVFULSW��
7KH�RIWHQ�FLWHG�PLQG�PRYHV�ERG\�SDVVDJHV�IURP�'HVFDUWHV�OHW��

WHUV�DUH�WKH�IROORZLQJ����

,�VKDOO�HQGHDYRU�WR�H[SODLQ�WKH�ZD\�,�FRQFHLYH�WKH�XQLRQ�RI�WKH�PLQG�
ZLWK�WKH�ERG\�DQG�KRZ�LW�KDV�WKH�IRUFH�WR�PRYH�LW�����$V�UHJDUGV�PLQG�
DQG�ERG\�WRJHWKHU��ZH�KDYH�RQO\�WKH�QRWLRQ�RI�WKHLU�XQLRQ��RQ�ZKLFK�
GHSHQGV�RXU�QRWLRQ�RI�WKH�IRUFH�WKH�PLQG�KDV�WR�PRYH�WKH�ERG\��DQG�
WKH�ERG\�WR�DFW�RQ�WKH�PLQG�FDXVLQJ�VHQVDWLRQV�DQG�SDVVLRQV���/HWWHU�WR�
(OLVDEHWK��0D\�����������$7��������.�������
0RUHRYHU��WKDW�D�PLQG��ZKLFK�LV�LQFRUSRUHDO��FDQ�LPSHO�D�ERG\�LV�
VKRZQ�WR�XV�HYHU\�GD\�E\�WKH�PRVW�FHUWDLQ�DQG�PRVW�HYLGHQW�H[SHUL��
HQFH��ZLWKRXW�WKH�QHHG�RI�DQ\�UHDVRQLQJ�RU�FRPSDULVRQ�ZLWK�DQ\WKLQJ�
HOVH����� 0DQ\�SKLORVRSKHUV�ZKR�WKLQN�WKDW�WKH�KHDYLQHVV�RI�D�VWRQH�LV�
D�UHDO�TXDOLW\�GLVWLQFW�IURP�WKH�VWRQH�WKLQN�WKDW�WKH\�XQGHUVWDQG�ZHOO�
HQRXJK�KRZ�VXFK�D�TXDOLW\�FDQ�PRYH�WKH�VWRQH�WRZDUG�WKH�FHQWHU�RI�
WKH�HDUWK��VLQFH�WKH\�WKLQN�WKDW�WKH\�KDYH�D�PDQLIHVW�H[SHULHQFH�RI�LW��
,��ZKR�KDYH�SHUVXDGHG�P\VHOI�WKDW�WKHUH�LV�QR�VXFK�TXDOLW\�LQ�QDWXUH��
QRU�WKXV�DQ\�WUXH�LGHD�RI�LW�LQ�WKH�KXPDQ�LQWHOOHFW��EHOLHYH�WKDW�WKH\�XVH�
WKH�LGHD�ZKLFK�WKH\�KDYH�RI�LQFRUSRUHDO�VXEVWDQFH�WR�UHSUHVHQW�WKDW�

��*DUEHU�FKDUDFWHUL]HV�WKH�UHPDUNV�LQ�WKH�OHWWHUV�WR�(OLVDEHWK��$UQDXOG��
DQG�0RUH�DV��FDVXDO�DQG� ���� JLYHQ�LQ�WKH�FRQWH[W�RI�QRQWHFKQLFDO�DQG�
DOPRVW�RII�WKH�FXII�H[SODQDWLRQV����0LQG��%RG\�DQG�WKH�/DZV�RI�1DWXUH���
������
��7KH�WUDQVODWLRQV�IRU�WKH�PRVW�SDUW�IROORZ�*DUEHU��DQG�.HQQ\���
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KHDYLQHVV�WR�WKHPVHOYHV��7KXV��LW�LV�QR�PRUH�GLIILFXOW�IRU�XV�WR�XQGHU��
VWDQG�KRZ�PLQG�PRYHV�ERG\�WKDQ�LW�LV�IRU�WKHP�>WR�XQGHUVWDQG@�KRZ�
WKLV�KHDYLQHVV�EHDUV�D�VWRQH�GRZQZDUGV���/HWWHU�WR�$UQDXOG��-XO\�����
������$7�����������.����������
2I�FRXUVH�,�GR�QRW�WKLQN�WKDW�DQ\�PRGH�RI�DFWLRQ�EHORQJV�XQLYRFDOO\�WR�
ERWK�*RG�DQG�FUHDWXUHV��EXW�,�PXVW�FRQIHVV�WKDW�WKH�RQO\�LGHD�,�FDQ�
ILQG�LQ�P\�PLQG�WR�UHSUHVHQW�WKH�ZD\�>PRGXV@�LQ�ZKLFK�*RG�RU�DQ�DQJHO�
FDQ�PRYH�PDWWHU�LV�WKH�RQH�ZKLFK�VKRZV�PH�WKH�ZD\�LQ�ZKLFK�,�DP�
FRQVFLRXV�,�FDQ�PRYH�P\�RZQ�ERG\�E\�P\�RZQ�WKRXJKW���/HWWHU�WR�
+HQU\�0RUH��$SULO�����������$7��������.�������
7KH�IRUFH�PRYLQJ�>D�ERG\@�FDQ�EH�WKDW�RI�*RG�KLPVHOI�FRQVHUYLQJ�DV�
PXFK�WUDQVODWLRQ�LQ�PDWWHU�DV�KH�SODFHG�LQ�LW�LQ�WKH�ILUVW�PRPHQW�RI�
FUHDWLRQ��RU�DOVR�WKDW�RI�D�FUHDWHG�VXEVWDQFH��OLNH�RXU�PLQG�RU�WKDW�RI�
VRPH�RWKHU�WKLQJ�WR�ZKLFK�KH�JDYH�WKH�IRUFH�RI�PRYLQJ�D�ERG\���/HWWHU�
WR�+HQU\�0RUH��$XJXVW�������$7����������.�������

+DG�QRW�'HVFDUWHV�LQ�KLV�SXEOLVKHG�ZULWLQJV�H[SOLFWO\�PDLQWDLQHG�
WKDW�WKH�TXDQWLW\�RI�PRWLRQ�LQ�PDWWHU�LV�FRQVHUYHG��LW�LV�XQOLNHO\�WKDW�
WKHVH�SDUWLFXODU�FRUUHVSRQGHQWV�ZRXOG�KDYH�DWWULEXWHG�VXFK�DQ�
RSLQLRQ�WR�KLP��&RQVLGHUHG�LQ�LVRODWLRQ�RU�LQ�DQ�DSSURSULDWHO\�FRQ��
VWUXFWHG�FRQWH[W��WKH\�GR�VHHP�WR�DWWULEXWH�WR�WKH�VRXO�WKH�SRZHU�WR�
PRYH�WKH�ERG\��%XW�QRWH�WKDW�LQ�QRQH�RI�WKHVH�SDVVDJHV�LV�WKH�DOWHU��
QDWLYH�EHWZHHQ�WKH�SURGXFWLRQ�RI�PRWLRQ�DQG�GHWHUPLQDWLRQ�RI�
PRWLRQ�HYHQ�PHQWLRQHG��,Q�IDFW�WKH�TXHVWLRQ�RI�WKH�FRPSDWLELOLW\�RI�
PLQG�ERG\�LQWHUDFWLRQ�DQG�FRQVHUYDWLRQ�LV�QRW�EHLQJ�GLVFXVVHG�DW�
DOO��$OO�SDVVDJHV�GHDO�ZLWK�WKH�LQWHOOLJLELOLW\�RI�LQWHUDFWLRQ�DV�VXFK��
ZKLFK�'HVFDUWHV�LV�DWWHPSWLQJ�WR�MXVWLI\����7KH�LQWURGXFWLRQ�RI�WKH�

��*DUEHU�TXLWH�ULJKWO\�VHHV�WKDW�LQ�KLV�ILUVW�UHSO\�WR�(OLVDEHWK��'HVFDUWHV�
LV�DWWHPSWLQJ�WR�HVWDEOLVK�WKDW�PLQG�ERG\�LQWHUDFWLRQ�LV�SHU�VH�LQWHOOLJLEOH��
��8QGHUVWDQGLQJ�,QWHUDFWLRQ�����������+DG�KH�QRWLFHG�WKDW�WKLV�LV�QRW�WKH�
TXHVWLRQ�(OLVDEHWK�DFWXDOO\�SRVHG��KH�FRXOG�KDYH�DGGXFHG�D�PXFK�VWURQJHU�
DUJXPHQW�E\�SRLQWLQJ�WR�WKH�GLIIHUHQFH�EHWZHHQ�(OLVDEHWK
V�ILUVW�OHWWHU�DQG�
KHU�VHFRQG�OHWWHU��LQ�ZKLFK�VKH�UHVWDWHV�WKH�TXHVWLRQ�LQ�WHUPV�RI�PRWLRQ��
KRZ��QRXV�GHYRQV�MXJHU�FRPPHQW�O
DPH���� ��SHXW�PRXYRLU�OH�FRUSV���XQH�
�������������$7���������7KH�GHFLVLYH�HYHQW�RFFXUULQJ�EHWZHHQ�WKH�DSSDU��
HQWO\��/HLEQL]LDQ��IRUPXODWLRQ�RI�WKH�ILUVW�OHWWHU�DQG�WKH��DQWL�/HLEQL]LDQ��
IRUPXODWLRQ�RI�WKH�VHFRQG�LV�WKH�UHFHLSW�RI�D�OHWWHU�IURP�'HVFDUWHV�KLPVHOI��
,I�ZH�DVVXPH�WKDW�(OLVDEHWK�ZDV�QRWMXVW�SDUURWLQJ�'HVFDUWHV
V�ZRUGV�ZKHQ�
VKH�RULJLQDOO\�VSRNH�RI�GHWHUPLQDWLRQ��WKLV�VLQJXODU�IDFW�PXVW�JLYH�ULVH�WR�
PRUH�PLVJLYLQJV�WKDQ�DQ\�RI�WKH�DQWL�/HLEQL]LDQ�DUJXPHQWV�SXW�IRUZDUG�LQ�
WKH�OLWHUDWXUH��'HVFDUWHV�VHHPV�WR�KDYH�PLVVHG�D�JROGHQ�RSSRUWXQLW\�WR�JLYH�
D�FRQFLVH�H[SODQDWLRQ�WR�VRPHRQH�ZKR�ZRXOG�KDYH�XQGHUVWRRG�LW��
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GLVWLQFWLRQ�EHWZHHQ�WKH�PLQG
V�FKDQJLQJ�D� ERG\
V�PRWLRQ�DQG�
FKDQJLQJ�WKH�GLUHFWLRQDO�PRGH�RI�LWV�PRWLRQ�ZRXOG�QRW�VHUYH�WR�
PDNH�PRUH�SODXVLEOH�WKH�VXEVWDQWLDO�XQLRQ�RI�ERG\�DQG�VRXO��:KLOH�
ZH�PLJKW�ZHOO�ZLVK�WKDW�'HVFDUWHV�KDG�QRW�LJQRUHG�KLV�RZQ�WHFK��
QLFDO�GLVWLQFWLRQV��LW�LV�QRQHWKHOHVV�FOHDU�WKDW�KLV�LQWHQW�KHUH�LV�WR�
DIILUP�JHQHULFDOO\�WKH�DFWLRQ�RI�WKH�PLQG�RQ�WKH�ERG\��UDWKHU�WKDQ�
WR�VLQJOH�RXW�D�VSHFLILF�NLQG�RI�DFWLRQ�WKDW�LV�LQFRPSDWLEOH�ZLWK�KLV�
FRQVHUYDWLRQ�ODZ��7KHUH�LV�QR�LQGLFDWLRQ�ZKDWHYHU�WKDW�KH�LV�XVLQJ�
�PRYH���RU��IRUFH���LQ�WKH�VWULFW�WHFKQLFDO�VHQVH�RI��LPSDUW�MPYM���
WKDW�LV���PRYH�DV�RSSRVHG�WR�PHUHO\�GHWHUPLQH���$Q\�LQWHUSUHWDWLRQ�
PXVW�FKRRVH�WR�DWWULEXWH�WR�'HVFDUWHV�HLWKHU�PLQRU�LQIHOLFLWLHV�RI�
H[SUHVVLRQ�RU�PDMRU�LQFRQVLVWHQFLHV�RI�FRQWHQW��$QG��DV�ZH�KDYH�
DOUHDG\�VHHQ��LQ�WKRVH�FRQWH[WV�ZKHUH�'HVFDUWHV�GRHV�LQ�IDFW�WDNH�
WKH�GLVWLQFWLRQ�EHWZHHQ�PRWLRQ�DQG�GHWHUPLQDWLRQ�LQWR�DFFRXQW�KH�
DWWULEXWHV�RQO\�GHWHUPLQDWLRQ�WR�WKH�VRXO��*HQXLQH�PLVJLYLQJV�PD\�
DQG�SHUKDSV�VKRXOG�UHPDLQ��EXW�WKH\�DUH�RQO\�PLVJLYLQJV��
7KH� VHFRQG�JURXS�RI�TXRWDWLRQV�RIWHQ�FLWHG�DUH�IRXQG�LQ�WKH�

3DVVLRQV�RI�WKH�6RXO��ZKHUH�'HVFDUWHV�VSHDNV�LQ�D�VRPHZKDW�PRUH�
WHFKQLFDO�FRQWH[W�DERXW�WKH�LQWHUUHODWLRQV�RI�ERG\�DQG�VRXO��DO��
WKRXJK�WKH�SULPDU\�FRQWH[W�LV�QRW�WKH�DFWLRQV�RI�WKH�VRXO�EXW�LWV�
SDVVLRQV��)URP�""������LQ�WKH�ILUVW�ERRN�ZH�FDQ�JOHDQ�WKH�IROORZLQJ�
UHSUHVHQWDWLYH�UHPDUNV�DERXW�WKH�DFWLRQ�RI�WKH�VRXO�RQ�WKH�ERG\��

�"�������� >WKH�JODQG@�FDQ�EH�PRYHG�LQ�YDULRXV�ZD\V�E\�WKH�VRXO�����
�"���� ���� >E\�ZLOOLQJ@�WKH�VRXO�EULQJV�LW�DERXW�WKDW�WKH�OLWWOH�JODQG�WR�
ZKLFK�LW�LV�FORVHO\�MRLQHG�PRYHV�LQ�WKH�PDQQHU�UHTXLUHG�����

�"���������WKLV�YROLWLRQ�PDNHV�WKH�JODQG�OHDQ�ILUVW�WR�RQH�VLGH�DQG�WKHQ�WR�
DQRWKHU�����

�"���� ���� WKLV�YROLWLRQ�PDNHV�WKH�JODQG�GULYH�WKH�VSLULWV�WR�WKH�PXV��
FOHV�� ����

�"�������� WKH�OLWWOH�JODQG�LQ�WKH�PLGGOH�RI�WKH�EUDLQ�FDQ�EH�SXVKHG�WR�RQH�
VLGH�E\�WKH�VRXO�DQG�WR�WKH�RWKHU�VLGH�E\�WKH�DQLPDO�VSLULWV�������DQG�
WKHVH�WZR�LPSXOVHV�>LPSXOVLRQV@�RIWHQ�KDSSHQ�WR�EH�RSSRVHG��WKH�
VWURQJHU�FDQFHOOLQJ�WKH�HIIHFW�RI�WKH�ZHDNHU��������WKH�IRUFH�ZLWK�
ZKLFK�WKH�VRXO�E\�LWV�YROLWLRQ�SXVKHV�WKH�JODQG�LQ�D�FRQWUDU\�GLUHF��
WLRQ��������

$OWKRXJK�VRPH�H[SUHVVLRQV��VXFK�DV�WKH�ILUVW�DERYH��YDJXHO\�VWDWH�
WKDW�WKH�PLQG�PRYHV�WKH�ERG\�LQ�WKH�VDPH�VHQVH�DV�LQ�WKH�OHWWHUV�

�
'HVFDUWHV��3DVVLRQV�RI�WKH�6RXO��$7� �����������&60�����������HPSKD��
VLV�DGGHG��
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FLWHG�DERYH��DOPRVW�DOO�WKH�DVVHUWLRQV�DERXW�PLQG�ERG\�LQWHUDFWLRQ�
IURP�WKH�3DVVLRQV�DUH�H[SUHVVHG�LQ�WKH�ODQJXDJH�RI�LQGLUHFW�FDX��
VDOLW\��WKH�VRXO�GRHV�QRW�GR�DQ\WKLQJ��LW�KDV�WKLQJV�GRQH����7KH�
H[SUHVVLRQ�XVHG�LV�QRUPDOO\�IDLUH�TXH��WR�EULQJ�LW�DERXW�WKDW�VRPH��
WKLQJ�KDSSHQV��WR�PDNH�VRPHWKLQJ�KDSSHQ��DQG�RFFDVLRQDOO\�ODLVVHU�
�WR�OHW�VRPHWKLQJ�EH�GRQH��RU�KDYH�LW�GRQH���7KLV�LV�SUHFLVHO\�WKH�
WHUPLQRORJ\�WKDW�'HVFDUWHV�XVHV�LQ�WKH�'LRSWULFV�ZKHQ�KH�LQWURGXFHV�
WKH�GLVWLQFWLRQ�EHWZHHQ�PRWLRQ�DQG�LWV�GHWHUPLQDWLRQ��7KH�GHWHU��
PLQDWLRQ�LV�VDLG�WR�PDNH�WKH�WHQQLV�EDOO�GHVFHQG��ODIDLW�GHVFHQGUH��RU�
DGYDQFH�KRUL]RQWDOO\��ODIDLW�DYDQFHU��DFFRUGLQJ�WR�WKH�SDUDOOHORJUDP�
UXOH��EXW�'HVFDUWHV�LV�H[SOLFLW�WKDW�KH�GRHV�QRW�PHDQ�E\�WKLV�WKDW�WKH�
GHWHUPLQLQJ�FDXVH�DIIHFWV�WKH�TXDQWLW\�RI�PRWLRQ����7KXV��PRVW�RI�
'HVFDUWHV
V�GHVFULSWLRQV�RI�WKH�DFWLRQ�RI�WKH�VRXO�RQ�WKH�SLQHDO�
JODQG�LQ�WKH�3DVVLRQV�DUH�FRPSOHWHO\�FRPSDWLEOH�ZLWK�WKH�FRQVHUYD��
WLRQ�RI�PRWLRQ�VLQFH�WKH\�DUH�IRUPXODWHG�LQ�WKH�YRFDEXODU\�LQWUR��
GXFHG�WR�JXDUDQWHH�FRPSDWLELOLW\��
/HW�XV�DOVR�WDNH�XS�WKH�PRVW�YLYLG�H[DPSOH��WKH�ODVW�TXRWDWLRQ�

�"�����ZKLFK�GRHV�QRW�XVH�WKH�ODQJXDJH�RI�LQGLUHFW�FDXVDOLW\��ZH�DUH�
WR�SLFWXUH�WKH�VRXO�SXVKLQJ�WKH�SLQHDO�JODQG�RQH�ZD\�ZKLOH�WKH�
DQLPDO�VSLULWV�SXVK�LW�LQ�WKH�RSSRVLWH�GLUHFWLRQ����7KLV�VHHPV�REYL��
RXVO\�WR�EH�D�FDVH�RI�IRUFHV�LQ�HTXLOLEULXP��DQG�LI�WKH�VRXO�LV�WR�
RYHUFRPH�WKH�IRUFH�RI�WKH�DQLPDO�VSLULWV�WKHQ�LW�PXVW�DOVR�EH�DEOH�WR�
DSSO\�PRUH�IRUFH�WKDQ�WKH\�GR��%XW�ZKDW�DERXW�WKH�DFWLRQ�RI�WKH�
DQLPDO�VSLULWV�RQ�WKH�JODQG"�'R�WKH\�UHDOO\�SXVK"�$V�ZH�VDZ�DERYH��
ZKHQ�'HVFDUWHV�JHWV�GRZQ�WR�WKH�KDUG�SK\VLRORJLFDO�GHWDLOV�RI�ERG\��
ERG\�LQWHUDFWLRQV��KH�VD\V�QRW�WKDW�WKH�DQLPDO�VSLULWV�PRYH�WKH�JODQG��
EXW�WKDW�WKH\�GHWHUPLQH�LWV�PRWLRQ��%XW�WKH�YLYLGQHVV�RI�'HVFDUWHV
V�
H[DPSOH�RI�WKH�VRXO�FRXQWHUDFWLQJ�WKH�DQLPDO�VSLULWV�LV�EDVHG�RQ�WKH�
LPSOLFLW�DVVXPSWLRQ�WKDW�WKH�VRXO��SXVKHV��LQ�WKH�VDPH�ZD\�DV�WKH�
DQLPDO�VSLULWV��,I�WKH�DFWLRQV�RI�WKH�DQLPDO�VSLULWV�DUH�VHHQ�DV�GHWHU��

��)RU�DQ�DQDO\VLV�RI�WKH�WHUPLQRORJ\�RI�LQGLUHFW�FDXVDOLW\�LQ�'HVFDUWHV�
DQG�ODWH�VFKRODVWLF�SKLORVRSK\�VHH�5DLQHU�6SHFKW��&RPPHUFLXP�PHQWLV�HW�FRU��
SRULV��8EHU�.DXVDOYRUVWHOOXQJHQ�LP�&DUWHVLDQLVPXV��6WXWWJDUW��)URPPDQQ��
�������FKDS�����
��6HH��IRU�H[DPSOH��$7�������&60� ����������DQG�'DPHURZ�HW�DO���([��

SORULQJ�WKH�/LPLWV����������
��5HPQDQW��%RG\�DQG�6RXO���������WDNHV�WKLV�SDVVDJH�WR�EH�GHFLVLYH��$QG�

LQ�.HPS�6PLWK
V��PLV�WUDQVODWLRQ��ZKLFK�KH�FLWHV��LW�LQGHHG�FRQWDLQV�WKH�
PXFK�VWURQJHU�VWDWHPHQW��WKDW�WKH�VRXO�DFWV�RQ�WKH�SLQHDO�JODQG�E\�LPSDFW��
EXW�LW�LV�REYLRXVO\�ZURQJ�WR�WUDQVODWH��LPSXOVLRQ��DV�LPSDFW�KHUH��
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PLQLQJ�WKH�PRWLRQ�RI�WKH�JODQG��DV�'HVFDUWHV�UHSHDWHGO\�DVVHUWV����
KRZ�DUH�ZH�WR�FRQFHLYH�WKH��LPSXOVLRQV��RI�WKH�PLQG"�,I�ZH�ZDQW�WR�
NHHS�WKH�YLYLG�V\PPHWU\�ZH�PXVW�VD\�WKDW�WKH�DFWLRQ�RI�WKH�PLQG��
WRR��FRQVLVWV�LQ�GHWHUPLQLQJ�D�PRWLRQ��,Q�IDFW��DQ\�DWWHPSW�WR�WDNH�
WKH�3DVVLRQV�SDVVDJHV�LQ�D�PRUH�WHFKQLFDO�VHQVH�WKDQ�WKH�OHWWHUV�
GLVFXVVHG�DERYH�IRUFHV�XV�WR�LQWHUSUHW�WKHP�DV�FRQVLVWHQW�ZLWK�WKH�
ZHOO�HQWUHQFKHG�GRFWULQHV�RI�WKH�'LRSWULFV��3ULQFLSOHV��DQG�0HGLWD��
WLRQV��,PSXOVLRQV�RI�WKH�PLQG�QHLWKHU�KDUPRQL]H�QRU�FODVK�ZLWK�WKH�
FRQVHUYDWLRQ�RI�VFDODU�PRWLRQ��,I�ZH�WDNH�WKHP�WR�FDXVH�FKDQJHV�LQ�
VSHHG��WKH\�FODVK��LI�ZH�WDNH�WKHP�WR�FDXVH�FKDQJHV�LQ�GLUHFWLRQ��
WKH\�KDUPRQL]H��:KLFK�FKRLFH�FRPHV�FORVHVW�WR�'HVFDUWHV
V�LQWHQ��
WLRQV�GHSHQGV�RQ�ZKDW�WKRVH�LQWHQWLRQV�ZHUH��,�WDNH�LW�KH�LQWHQGHG�
WKH�3DVVLRQV�WR�EH�FRPSDWLEOH�ZLWK�WKH�'LRSWULFV��3ULQFLSOHV��DQG�
0HGLWDWLRQV��
7KH�WKLUG�JURXS�RI�SDVVDJHV�GHDOV�ZLWK�DQ�H[DPSOH�ZKHUH�'HV��

FDUWHV��DOWKRXJK�KH�VSHDNV�RQO\�RI�PRWLRQ��DQG�GRHVQ
W�PHQWLRQ�
GHWHUPLQDWLRQ���GHDOV�ZLWK�D�FDVH�RI�DFFHOHUDWLRQ��,I�D�VRXO�LV�VDLG�WR�
LQFUHDVH�WKH�PRWLRQ�RI�D�ERG\��'HVFDUWHV�FDQQRW�EH�LQWHUSUHWHG�DV�
PHUHO\�VD\LQJ�LQ�OD[�WHUPLQRORJ\�WKDW�WKH�VRXO�GHWHUPLQHV�WKH�GL��
UHFWLRQ�RI�PRWLRQ��7KH�OHWWHU�WR�$UQDXOG�TXRWHG�DERYH��ZKLFK�FRP��
SDUHV�WKH�PLQG�WR�JUDYLW\��LV�WDNHQ�E\�*DUEHU���WR�LPSO\�WKDW�WKH�
PLQG�FDQ�FDXVH�PRWLRQ�WR�LQFUHDVH�MXVW�DV�KHDYLQHVV�LV�WKRXJKW�WR�
GR��EXW�WKLV�LV�FHUWDLQO\�XQWHQDEOH��)LUVW�RI�DOO��LW�LV�FOHDU�IURP�WKH�
FRQWH[W�WKDW�WKH�SUREOHP�EHLQJ�GLVFXVVHG�LV�WKH�LQWHOOLJLELOLW\�RI�
PLQG�ERG\�LQWHUDFWLRQ��QRW�WKH�TXHVWLRQ�RI�WKH�FRPSDWLELOLW\�RI�
VXFK�LQWHUDFWLRQ�ZLWK�FRQVHUYDWLRQ�SULQFLSOHV��6HFRQGO\��WKH�FRP��
SDULVRQ�*DUEHU�PDNHV�GRHVQ
W�ZRUN��KHDYLQHVV�DV�D��UHDO�TXDOLW\��LV�
QRW�D�FDXVH�RI�PRWLRQ�IRU�'HVFDUWHV��JUDYLWDWLRQDO�DFFHOHUDWLRQ�LV�
FDXVHG�E\�WKH�LPSDFW�RI�SDUWLFOHV�RU�E\�K\GURG\QDPLF�SURFHVVHV�LQ�
D�PHGLXP��,I�ZH�VD\�WKDW�WKH�PLQG�FDXVHV�WKH�PRWLRQ�RI�WKH�ERG\�
MXVW�OLNH�KHDYLQHVV�FDXVHV�JUDYLWDWLRQDO�DFFHOHUDWLRQ��ZH�DUH�LQ�HIIHFW�
GHQ\LQJ�WKDW�WKH�PLQG�FDXVHV�PRWLRQ��7KXV�WKLV�SDVVDJH�ZRXOG�VXJ��
JHVW�MXVW�WKH�RSSRVLWH�RI�ZKDW�*DUEHU�LQWHQGV��LI�LW�ZHUH�LQ�IDFW�
UHOHYDQW��
+RZHYHU��*DUEHU�KLPVHOI�SXWV�PXFK�PRUH�VWRFN�LQ�D� VHFRQG�

SDVVDJH��LQ�ZKLFK�KH�EHOLHYHV�WKH�LPSOLFDWLRQ�WKDW�WKH�PLQG�LQ��

��$7������������ ������������������
��$7����������� *DUEHU���0LQG��%RG\�DQG�WKH�/DZV�RI�1DWXUH�����������
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FUHDVHV�WKH�TXDQWLW\�RI�PRWLRQ�LV��FOHDUHVW�RI�DOO���7KLV�LV�D�PDQX��
VFULSW�GDWLQJ�IURP�DURXQG�������

,I�D�ERG\�LV�SXVKHG�RU�LPSHOOHG�WR�PRWLRQ�E\�PHDQV�RI�D�XQLIRUP�IRUFH�
RI�FRXUVH�LPSDUWHG�WR�LW�E\�PLQG�>PHQV@��IRU�WKHUH�FDQ�EH�QR�RWKHU�VXFK�
IRUFH�RWKHUZLVH���DQG�LI�LW�LV�PRYHG�LQ�D�YDFXXP��WKHQ�LW�ZRXOG�DOZD\V�
WDNH�WKUHH�WLPHV�ORQJHU�WR�WUDYHO�IURP�WKH�EHJLQQLQJ�RI�WKH�PRWLRQ�WR�
WKH�PLGSRLQW�WKDQ�IURP�WKH�PLG�SRLQW�WR�WKH�HQG��+RZHYHU��WKHUH�FDQ�
EH�QR�VXFK�YDFXXP�����%XW�VXSSRVH�WKDW�WKH�ERG\�ZHUH�LPSHOOHG�E\�
KHDYLQHVV��6LQFH�WKDW�KHDYLQHVV�QHYHU�DFWV�XQLIRUPO\�OLNH�PLQG�>DQLPD@��
EXW�>DFWV�E\@�VRPH�RWKHU�ERG\�ZKLFK�DOUHDG\�LV�LQ�PRWLRQ��LW�FDQ�QHYHU�
KDSSHQ�WKDW�D�KHDY\�ERG\�LV�LPSHOOHG�PRUH�TXLFNO\�WKDQ�WKDW�ZKLFK�
PRYHV�LW������

*DUEHU�LQWHUSUHWV�WKLV�SDVVDJH�DV�FRQWUDVWLQJ�WKH�XQLIRUP�DFFHO��
HUDWLRQ�FDXVHG� E\�WKH�PLQG�ZLWK�WKH�QRQXQLIRUP�DFFHOHUDWLRQ�
FDXVHG�E\�JUDYLW\��LQWHUSUHWHG�DV�D�SDUWLFOH�VWUHDP��DQG�WKXV�FRQ��
FOXGHV�WKDW��'HVFDUWHV�WKRXJKW�WKDW�WKH�DFWLRQ�RI�PLQG�RQ�ERGLHV�
GRHV�QRW�UHVXOW�LQ�D�PHUH�FKDQJH�RI�GLUHFWLRQ��5DWKHU��'HVFDUWHV�
TXLWH�FOHDUO\�WKRXJKW��PLQG�FDQ�SURGXFH�D�UHDO�FKDQJH�RI�VSHHG�RI�D�
ERG\���������+RZHYHU��WKLV�PDQXVFULSW�WHOOV�XV�QRWKLQJ�DERXW�PLQG��
ERG\�LQWHUDFWLRQ��LW�GHVFULEHV�DQ�HQWLUHO\�FRXQWHUIDFWXDO�VLWXDWLRQ��
XQLIRUP�DFFHOHUDWLRQ��7KH�ORJLF�EHKLQG�WKH�H[DPSOH�LV�WKH�IROORZ��
LQJ��:H�ZDQW�DQ�H[DPSOH�RI�FRQWLQXRXV�XQLIRUP�DFFHOHUDWLRQ��%XW�
����LQ�D�PHGLXP��DFFHOHUDWLRQ�E\�D�JLYHQ�DFFHOHUDWLQJ�IRUFH�LV�QRW�
XQLIRUP�VLQFH�LW�LV�LQFUHDVLQJO\�UHWDUGHG�E\�WKH�PHGLXP��DQG�WKHUH�
LV�DQ�XSSHU�OLPLW�WR�YHORFLW\������,Q�D�YDFXXP��RQ�WKH�RWKHU�KDQG��
WKHUH�FDQ�EH�QR�DFFHOHUDWLRQ�DW�DOO�E\�PDWHULDO�FDXVHV��EHFDXVH�WKHUH�
LV�QR�PDWWHU�WR�FDXVH�LW������(YHQ�DVVXPLQJ�D�YDFXXP�RQO\�RQ�RQH�VLGH�
RI�WKH�ERG\��ZLWK�D�UHDO�DFFHOHUDWLQJ�IRUFH�RQ�WKH�RWKHU��DFFHOHUDWLRQ�
ZRXOG�VWLOO�QRW�EH�XQLIRUP�EHFDXVH�WKH�SDUWLFOH�VWUHDP�KDV�D�JLYHQ�
YHORFLW\��VR�WKDW�WKHUH�LV�DJDLQ�D�PD[LPXP�VSHHG�UHDFKHG�DV\PS��
WRWLFDOO\��7KH�IUHH�IDOO�RI�D�UHDO�ERG\�GXH�WR�JUDYLW\�LV��DFFRUGLQJ�WR�
'HVFDUWHV��QRW�XQLIRUPO\�DFFHOHUDWHG�DW�DOO��,Q�KLV�YLHZ��WKH�RQO\�ZD\�
WR�FRQFHLYH�RI�DFFHOHUDWLRQ�DW�DOO�LQVLGH�D�YDFXXP�LV�WR�FRQVLGHU�LWV�
FDXVH�WR�EH�QRQFRUSRUHDO��DQG�WKH�RQO\�ZD\�WR�FRQFHLYH�RI�DFFHO��

��,ELG��������$7� ����������� WKH�WUDQVODWLRQ��LQFOXGLQJ�HOOLSVLV��LV�*DU��
EHU
V��6HH�'DPHURZ�HW�DO���([SORULQJ�WKH�/LPLWV����II���IRU�DQ�DQDO\VLV�RI�WKH�
HQWLUH�PDQXVFULSW�VHFWLRQ�HW�DO��
��*DUEHU���0LQG��%RG\�DQG�WKH�/DZV�RI�1DWXUH�����������
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HUDWLRQ�DV�XQLIRUP�DQG�RSHQ�HQGHG�LV�DOVR�WR�FRQFHLYH�LWV�FDXVH�WR�
EH�QRQFRUSRUHDO��VXFK�DV�D�PLQG��,Q�WKLV�PDQQHU�'HVFDUWHV�HQWHU��
WDLQV�WKH�QRWLRQ�RI�D�ERG\�DFFHOHUDWHG�XQLIRUPO\�ZLWKLQ�D�YDFXXP�
E\�D�PLQG�DQG�FRQVLGHUV�WKH�UHODWLRQV�RI�WLPHV��VSDFHV��DQG�YHORFL��
WLHV�XQGHU�WKHVH�DVVXPSWLRQV��,Q�VXFK�D�VLWXDWLRQ�WKH�PDWKHPDWLFDO�
UHODWLRQV�IDPLOLDU�IURP�KLV�HDUOLHU�ZRUN�RQ�IDOOLQJ�ERGLHV�ZRXOG�
KROG�H[DFWO\����%XW��DV�'HVFDUWHV�VWDWHV�LQ�WKH�SDVVDJH�TXRWHG��WKHUH�
LV�QR�VXFK�WKLQJ�DV�D�YDFXXP��DQG�DV� KH�LQGLFDWHV�LQ�WKH�SDUW�
UHSUHVHQWHG�E\�WKH�ILUVW�HOOLSVLV�WKHUH�LV�QR�VXFK�WKLQJ�DV�XQLIRUP�
DFFHOHUDWLRQ��7KXV��WKHUH�LV�QR�PRUH�UHDVRQ�WR�WDNH�'HVFDUWHV�WR�EH�
DIILUPLQJ�WKH�DFFHOHUDWLRQ�RI�D�ERG\�E\�D�VRXO�LQ�D�YDFXXP�WKDQ�
WKHUH�LV�WR�WDNH�KLP�WR�EH�DIILUPLQJ�WKH�H[LVWHQFH�RI�D�YDFXXP�LWVHOI��

,I�S�WKHQ�T
�GRHV�QRW�LPSO\�
S
��7KXV��WKLV�SDVVDJH�SURYLGHV�QR�
HYLGHQFH�DW�DOO�WKDW�'HVFDUWHV�DEURJDWHV�WKH�FRQVHUYDWLRQ�RI�PRWLRQ�
ZLWK�WKH�DFWLRQV�RI�WKH�VRXO��,W�SURYLGHV�HYLGHQFH�RQO\�RI�'HVFDUWHV
V�
UHDVRQV�IRU�FRQVLGHULQJ�FHUWDLQ�DEVWUDFWLRQV�PDGH�LQ�GHULYLQJ�WKH�
ODZ�RI�IDOOLQJ�ERGLHV�WR�EH�D�ZDVWH�RI�WLPH����
7R�VXP�XS�WKH�UHVXOWV�VR�IDU������'HVFDUWHV�SRVVHVVHV�D�WHFKQLFDO�

VFLHQWLILF�YRFDEXODU\�FDSDEOH�RI�H[SUHVVLQJ�WKH�DFWLRQ�RI�WKH�PLQG�
RQ�WKH�ERG\�ZLWKRXW�FRQWUDGLFWLQJ�WKH�FRQVHUYDWLRQ�RI�PRWLRQ������
+H�VRPHWLPHV�XVHV�WKLV�YRFDEXODU\�WR�VWDWH�H[SOLFLWO\�WKDW�WKH�PLQG�
PHUHO\�GHWHUPLQHV�WKH�PRWLRQ�RI�WKH�ERG\�DV�RSSRVHG�WR�PRYLQJ�LW��
����+H� QHYHU�XVHV�WKLV�YRFDEXODU\�WR�VD\�H[SOLFLWO\�WKDW�WKH�PLQG�
PRYHV�WKH�ERG\�DV�RSSRVHG�WR�PHUHO\�GHWHUPLQLQJ�LWV�PRWLRQ������
,Q�KLV�SK\VLRORJ\�KH�JHQHUDOO\�H[SUHVVHV�WKH�DQDORJRXV�DFWLRQ�RI�
WKH�DQLPDO�VSLULWV�RQ�WKH�OLPEV�RU�RQ�WKH�SLQHDO�JODQG�LQ�WHUPV�RI�
GHWHUPLQDWLRQ������+H�VRPHWLPHV�VSHDNV�RI�WKH�PLQG
V�PRYLQJ�WKH�
ERG\�RU�KDYLQJ�WKH��IRUFH��WR�PRYH�LW��,Q�WKLV�ODVW�FDVH�ZH�PXVW�DVN�
ZKHWKHU�'HVFDUWHV�LQWHQGV�WKH�WHUP�LQ�WKH�JHQHULF�HYHU\GD\�VHQVH�
RI��DFW�XSRQ��RU�LQ�WKH�VSHFLILF�VFLHQWLILF�VHQVH�RI��DFW�XSRQ�VR�DV�WR�
LQFUHDVH�VFDODU�PRPHQWXP���2QO\�LI�ZH�WDNH�KLP�KHUH�WR�EH�XVLQJ�

��7KH�TXHVWLRQ�DQG�WKH�DQVZHU�DUH�HVVHQWLDOO\�WKH�VDPH�DV�WKRVH�GLV��
FXVVHG�ZLWK�%HHFNPDQ�VHYHQWHHQ�\HDUV�HDUOLHU�DOWKRXJK�WKH�IRUPXODWLRQ�
KDV�EHFRPH�PRUH�VWURQJO\�FRXQWHUIDFWXDO��2Q�WKH�GHYHORSPHQW�RI�'HV��
FDUWHV
V�GHULYDWLRQV�RI�WKH�ODZ�RI�IDOOLQJ�ERGLHV��VHH�'DPHURZ�HW�DO���([SORU��

LQM�WKH�/LPLWV��FKDS�����
"'HVFDUWHV�VD\V�DV�PXFK�LQ�OHWWHUV�WR�0HUVHQQH�IURP�WKH�VDPH�SHULRG��

6HH��IRU�H[DPSOH��2FWREHU�����>"@��$7� ���������� 0DUFK�����������$7�
���������-XQH�����������$7�������
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�PRYH��LQ�D�VWULFW�WHFKQLFDO�VHQVH�LV�KH�QHFHVVDULO\�EHLQJ�LQFRQVLV��
WHQW���'HWHUPLQDWLRQ���ZKLFK�VSHFLILHV�WKH�GLUHFWLRQDO�PRGH�RI�MPYM��
LV�D�SUHFLVH�WHFKQLFDO�WHUP��ZKRVH�XVH�PRUH�RU�OHVV�DXWRPDWLFDOO\�
GHILQHV�D�FRQWH[W�DV�WHFKQLFDO��KRZHYHU��IRUFH��DQG��PRWLRQ��KDYH�
D�EURDG�UDQJH�RI�HYHU\GD\�ODQJXDJH�PHDQLQJV�LQ�DGGLWLRQ�WR�WKHLU�
�YDULRXV��SK\VLFDO�PHDQLQJV��
�VR�WKDW�ZH�KDYH�WR�UHO\�RQ�FRQWH[W�
DQG�FRQVLVWHQF\�WR�GHFLGH�KRZ�VWULFWO\�ZH�DUH�WR�WDNH�WKHP��7KH�
GHFLVLYH�TXHVWLRQ�LV��WKXV��+RZ�LPSRUWDQW�DQG�GHHSO\�HQWUHQFKHG�LV�
WKH�FRQVHUYDWLRQ�RI�PRWLRQ�LQ�'HVFDUWHV
V�V\VWHP"�0XVW�KH�DOZD\V�
KDYH�WDNHQ�LW�LQWR�DFFRXQW"�7KH� LQWHUSUHWDWLRQ�RI�PRVW�PLQG��
PRYHV�ERG\�SDVVDJHV�LV�LWVHOI�ODUJHO\�GHSHQGHQW�RQ�DQ�HYDOXDWLRQ�RI�
WKH�LPSRUWDQFH�IRU�'HVFDUWHV
V�V\VWHP�RI�WKH�FRQVHUYDWLRQ�RI�PR��
WLRQ�LQ�WKH�ZRUOG��/HW�XV�VHH�ZKDW�DUJXPHQWV�VSHDN�DJDLQVW�FRQVHU��
YDWLRQ��

���&RQVHUYDWLRQ�RI�0RWLRQ�

7KH�VHFRQG�DQWL�/LHEQL]LDQ�DUJXPHQW�LV�EDVHG�QRW�VR�PXFK�RQ�WKH�
FROOHFWLRQ�RI�DSSDUHQWO\�FRQIOLFWLQJ�VWDWHPHQWV�E\�'HVFDUWHV����EXW�
RQ�DQ�DQDO\VLV�RI�WKH�UHDVRQLQJ�E\�ZKLFK�'HVFDUWHV�JURXQGV�WKH�
FRQVHUYDWLRQ�RI�PRWLRQ�LQ�WKH�3ULQFLSOHV�����"�����7KH�JHQHUDO�YD��
OLGLW\�RI�WKH�FRQVHUYDWLRQ�ODZ�LV�VDLG�WR�EH�XOWLPDWHO\�LQFRQVLVWHQW�
ZLWK�&DUWHVLDQ�0HWDSK\VLFV��

��6HH�5��:��:HVWIDOO��)RUFH�LQ�1HZWRQ
V�3K\VLFV��7KH�6FLHQFH�RI�'\QDPLFV�LQ�
WKH�6HYHQWHHQWK�&HQWXU\��1HZ�<RUN��(OVHYLHU���������DSSHQGL[�%���'HVFDUWHV
�
8VDJH�RI�)RUFH����������� IRU�DQ�DQDO\VLV�RI�WKH�UDQJH�RI�WHFKQLFDO�DQG�
QRQWHFKQLFDO�PHDQLQJV�RI�WKH�WHUP�
IRUFH
�LQ�'HVFDUWHV
V�YDULRXV�ZULWLQJV��
���Q�RFFDVLRQ��DSSHDO� LV�PDGH�WR�D�SDVVDJH�LQ�WKH�H[SOLFDWLRQ�RI�WKH�

7KLUG�/DZ�RI�1DWXUH��3ULQFLSOHV����"����$7��������,�DP�QRW�KHUH�LQTXLULQJ�
ZKHWKHU�KXPDQ�RU�DQJHOLF�PLQGV�KDYH�D�IRUFH�WR�PRYH�ERGLHV�DQG�RI�ZKDW�
NLQG�>LW�PLJKW�EH@��VLQFH�,�DP�UHVHUYLQJ�WKLV�IRU�D�WUHDWLVH�2Q�0DQ�����ZKLFK�
RQO\�VKRZV�WKDW�'HVFDUWHV�ZDV�DZDUH�RI�WKH�SUREOHP�RI�LQWHUDFWLRQ�ZKHQ�KH�
IRUPXODWHG�KLV�FRQVHUYDWLRQ�ODZ�DQG�VDZ�QR�LQVXUPRXQWDEOH�GLIILFXOW\��
$OVR��LQ�ZKDW�FDQ�RQO\�EH�FDOOHG�D�VWUDLJKWIRUZDUG�PLVUHDGLQJ�RI�3ULQFLSOHV�
���"����*DUEHU�JRHV�D�VWHS�IXUWKHU��PDLQWDLQLQJ�WKDW��'HVFDUWHV�FOHDUO\�
DGPLWV�WKDW�WKHUH�FDQ�EH�YLRODWLRQV�RI�WKH�FRQVHUYDWLRQ�ODZ��FLUFXPVWDQFHV�
LQ�ZKLFK�PRWLRQ�LV�DGGHG�RU�WDNHQ�DZD\����0LQG��%RG\�DQG�WKH�/DZV�RI�
1DWXUH���������%XW�WKH�RQO\�VXSSRUW�IRU�VXFK��YLRODWLRQV��LQ�WKH�SDVVDJH�KH�
TXRWHV�LV�WKH�LQWHUSRODWLRQ�WKDW�KH�KLPVHOI����������DGGV�LQ�EUDFNHWV��ZKHQ�
KH�LQWHUSUHWV��FKDQJHV��LQ�WKH�GLVWULEXWLRQ�RI�PRWLRQ�DPRQJ�ERGLHV�WR�UHIHU�
WR�FKDQJHV�LQ�WKH�TXDQWLW\�RI�PRWLRQ�LQ�WKH�ZRUOG��
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2Q� WKH�EDVLV�RI�'HVFDUWHV
V�GRFWULQH�WKDW�SUHVHUYDWLRQ�LQ�H[LV��
WHQFH�LV�FRPSDUDEOH�WR�UH�FUHDWLRQ����LW�LV�DUJXHG�WKDW�*RG�PXVW�EH�
QRW�RQO\�WKH�XOWLPDWH�EXW�DOVR�WKH�SUR[LPDWH�FDXVH�RI�PRVW�RU�DOO�
PRWLRQV��6LQFH�'HVFDUWHV�VHHV�QR��UHDO�GLVWLQFWLRQ��EHWZHHQ�*RG
V�
RULJLQDO�FUHDWLYH�DFWLYLW\�DQG�KLV�FXUUHQW�FRQVHUYDWLYH�DFWLYLW\��SUHV��
HUYDWLRQ�LV�HTXLYDOHQW�WR�FRQWLQXDO�UH�FUHDWLRQ��.HPS�6PLWK�DUJXHV�
WKDW��>L@I�ILQLWH�ERGLHV�KDYH�VR�OLWWOH�KROG�RQ�UHDOLW\�WKDW�WKH\�UHTXLUH�
DW�HDFK�PRPHQW�WR�EH�UHFUHDWHG�WKH\�FDQQRW�EH�FDSDEOH�RI�FDXVLQJ�
FKDQJHV�LQ�RQH�DQRWKHU�����7KXV�*RG�UHFUHDWHV�PDWWHU�ZLWK�VXF��
FHVVLYHO\�GLIIHUHQW�FRQVWHOODWLRQV�RI�ERGLHV�DFFRUGLQJ�WR�WKH�ODZV�KH�
KDV�JLYHQ�KLPVHOI��2FFDVLRQDOLVP�LV�WDNHQ�WR�EH�WKH�QHFHVVDU\�FRQ��
VHTXHQFH�RI�WKH�GRFWULQH�RI�GLYLQH�FRQFRXUVH��FRQFXUVXV�GHL���.HPS�
6PLWK�VHHV�WKDW�WKHVH�LPSOLFDWLRQV�RI�*RG
V�FRQFRXUVH�DUH�LQFRP��
SDWLEOH�ZLWK�PRVW�RI�'HVFDUWHV
V�ZULWLQJV�DQG�WKHUHIRUH�DFFXVHV�'HV��
FDUWHV�RI�LQFRQVLVWHQF\����%XW�WKLV�LV�D�VHULRXV�PLVUHDGLQJ��
����7KH� IDFW�WKDW�'HVFDUWHV�VHHV�QR��UHDO�GLVWLQFWLRQ��EHWZHHQ�

*RG
V�DFWV�RI�FUHDWLRQ�DQG�SUHVHUYDWLRQ�LV�FRPSOHWHO\�LQFRQVHTXHQ��
WLDO��$V�WKH�WHUP�LV�GHILQHG�LQ�WKH�3ULQFLSOHV�����"����WKHUH�LV�QR�
�UHDO��RU�VXEVWDQWLDO�GLVWLQFWLRQ�EHWZHHQ�DQ\�WZR�SURSHUWLHV�RI�RQH�
DQG�WKH�VDPH�VXEVWDQFH��VXFK�GLIIHUHQFHV�DUH�HLWKHU��PRGDO��RU�
�FRQFHSWXDO�����7KXV��WKHUH�LV�QR�UHDO�GLVWLQFWLRQ�EHWZHHQ�*RG
V�
RPQLSRWHQFH�DQG�KLV�ZLVGRP��QRU�EHWZHHQ�P\�KHLJKW�DQG�P\�
ZHLJKW��+RZHYHU��LW�E\�QR�PHDQV�IROORZV�WKDW�WKH�GLVWLQFWLRQ�EH��
WZHHQ�SUHVHUYDWLRQ�DQG�FUHDWLRQ��ZKHWKHU�LW�EH�PRGDO�RU�FRQFHS��
WXDO��LV�LUUHOHYDQW�WR�WKH�IRXQGDWLRQV�RI�SK\VLFDO�VFLHQFH����
����1RWKLQJ�GLUHFWO\�DWWULEXWHG�WR�'HVFDUWHV�KHUH�LV�IRUHLJQ�WR�

PDLQVWUHDP�VFKRODVWLFLVP��ZKLFK�GLG�QRW�HPEUDFH�RFFDVLRQDOLVP��

��6HH�HVSHFLDOO\�WKH�WKLUG�0HGLWDWLRQ��$7�������&60��������
��6WXGLHV������)RU�D�UHIXWDWLRQ�RI�WKH�QRWLRQ�WKDW�*RG
V�FRQWLQXRXV�SUHV��

HUYDWLRQ�LV�WR�EH�LQWHUSUHWHG�DV�D�GLVFRQWLQXRXV��FRQWLQXDO��UHSHWLWLRQ�RI�
GLVFUHWH�HYHQWV��VHH�5LFKDUG�7��:��$UWKXU���&RQWLQXRXV�&UHDWLRQ��&RQ��
WLQXRXV�7LPH�� $�5HIXWDWLRQ�RI�WKH�$OOHJHG�'LVFRQWLQXLW\�RI�&DUWHVLDQ�
7LPH���-RXUQDO�RI�WKH�+LVWRU\�RI�3KLORVRSK\��������������������
��6WXGLHV������,I�PDWHULDO�ERGLHV�DUH�QRW�WDNHQ�E\�'HVFDUWHV�WR�FDXVH�RXU�

LGHDV�RI�WKHP��LW�LV�KDUG�WR�PDNH�DQ\�VHQVH�RI�WKH�0HGLWDWLRQV��DV�.HPS�
6PLWK�RSHQO\�DGPLWV��VHH�1HZ�6WXGLHV�LQ�WKH�3KLORVRSK\�RI�'HVFDUWHV��/RQGRQ��
0DFPLOODQ�����������������
��$7���������� VHH�DOVR�WKH�VL[WK�0HGLWDWLRQ�DQG�WKH�UHSO\�WR�WKH�ILUVW�

REMHFWLRQ��$7������DQG������&60������������
��/HLEQL]� �*3��������REMHFWHG�WR�'HVFDUWHV
V�GHILQLWLRQ�RI�UHDO�GLVWLQFWLRQ�

EHFDXVH�KH�WKRXJKW�LW�ZRXOG�OHDG�WR�VXFK�PLVXQGHUVWDQGLQJV��
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6LPSO\�IURP�WKH�GHQLDO�RI�D��UHDO�GLVWLQFWLRQ��EHWZHHQ�WKH�FDXVH�RI�
EHFRPLQJ��FDXVD�VHFXQGXPILHUL��DQG�WKH�FDXVH�RI�FRQWLQXLQJ�WR�H[LVW�
�FDXVD�VHFXQGXP�HVVH��QR�VXFK�FRQFOXVLRQ�FDQ�EH�GUDZQ��,W�LV�SRVVLEOH�
ZLWKRXW�DQ\�LQFRQVLVWHQF\�WR�DVVHUW�����WKDW�*RG�LV�WKH�VRXUFH�RI�
HYHU\WKLQJ�PDWHULDO������WKDW�QRWKLQJ�ZRXOG�FRQWLQXH�WR�H[LVW�ZLWK��
RXW�*RG
V�FRQVHUYLQJ�LW�LQ�EHLQJ��DQG�����WKDW�PDWHULDO�HYHQWV�DUH�
WUXH�VHFRQGDU\�FDXVHV�RI�RWKHU�PDWHULDO�HYHQWV��7KLV�VHHPV�WR�EH�
ZKDW�$TXLQDV�EHOLHYHG��DQG�LW�LV�FHUWDLQO\�ZKDW�FRQWHPSRUDU\�QHR��
VFKRODVWLF�SKLORVRSK\�DVVHUWV����
���� 0RUHRYHU��HYHQ�LI�WKHVH�FRPPHQWDWRUV�ZHUH�DEOH�WR�SLQ�

VXFK�FRQVHTXHQFHV�RQ�PDLQVWUHDP�7KRPLVP��WKH\�ZRXOG�VWLOO�EH�
XQVXFFHVVIXO�LQ�SLQQLQJ�WKHP�RQ�'HVFDUWHV��EHFDXVH� WKH\�KDYH�
IDLOHG�WR�XQGHUVWDQG�WKH�SDUWLFXODU�GRFWULQH�RI�FRQFXUVXV�GHL�WR�
ZKLFK�KH�LV�DSSHDOLQJ��'HVFDUWHV�H[SOLFLWO\�DVVHUWV�WKDW�LW�LV�E\�
KLV�RUGLQDU\�FRQFRXUVH��FRQFXUVXV�RUGLQDULHV��WKDW�*RG� FRQVHUYHV�
WKH�TXDQWLW\�RI�PRWLRQ�LQ�WKH�ZRUOG��+H�WKXV�DSSHDOV�WR�WKH�FRQ��
FHSWXDO� GLVWLQFWLRQ�EHWZHHQ�WKH�RUGLQDU\��RU�SUHVHUYLQJ��FRQ��
FRXUVH�DQG�WKH�H[WUDRUGLQDU\��RU�PLUDFXORXV��FRQFRXUVH�RI�*RG����
7KH� IDFW�WKDW�QHLWKHU�.HPS�6PLWK�QRU�WKRVH�IROORZLQJ�KLP�WDNH�
DQ\�QRWLFH�RI�WKLV�LV�SHUSOH[LQJ�WR�VD\�WKH�OHDVW��7KLV�LV�SUHFLVHO\�WKH�

��6HH� 6XPPD�WKHRORJLFD�������DQG�:DOWHU�)DUUHOO��$�&RPSDQLRQ�WR�WKH�
6XPPD��1HZ�<RUN��6KHHG�	�:DUG������������YRO�����FKDS������
��7KHUH�VHHPV�WR�EH�VRPH�XQFHUWDLQW\�DERXW�WKH�WUDQVODWLRQ�RI�WKH�WHUP�

FRQFXUVXV�RUGLQDULXV��,Q�WKLV�FRQWH[W�.HPS�6PLWK��1HZ�6WXGLHV�������UHQGHUV�
LW��RUGHUO\�>�@�FRQFRXUVH���$QVFRPEH�*HDFK���RUGLQDU\�FR�RSHUDWLRQ���
&60���UHJXODU�FRQFXUUHQFH���0LOOHU�DQG�0LOOHU���QRUPDO�SDUWLFLSDWLRQ���
5REHUW�%R\OH��:RUNV��YRO������������������VSRNH�LQ�WKLV�FRQWH[W�RI�*RG
V�
�RUGLQDU\�DQG�SUHVHUYLQJ�FRQFRXUVH���DQG�6DPXHO�&ODUNH��DQG�PRVW�VFKRO��
DUV�DIWHU�KLP��WUDQVODWHG�/HLEQL]
V�FRQFRXUV��H[WUD�RUGLQDLUH�DV���H[WUD�RUGL��
QDU\�FRQFRXUVH���,� VKDOO�IROORZ�WKHP��6HH�-��(��0F*XLUH���)RUFH��$FWLYH�
3ULQFLSOHV��DQG�1HZWRQ
V�,QYLVLEOH�5HDOP���$PEL[������������ ���������IRU�
H[DPSOHV�RI�RWKHU�(QJOLVK�ZULWHUV�RI�WKH�SHULRG�ZKR�XVH�WKH�VDPH�WHUP��
7KH�H[DFW�RULJLQV�RI�WKH�WHUPLQRORJ\�DUH�QRW�HQWLUHO\�FOHDU��WKRXJK�WKHUH�
LV�REYLRXVO\�VRPH�FRQQHFWLRQ�WR�WKH�GLVWLQFWLRQ�EHWZHHQ�WKH�DEVROXWH�DQG�
UHJXODWHG�SRZHU�RI�*RG� �SRWHQWLD�DEVROXWD��SRWHQWLD�RUGLQDWD���6HH� $PRV�
)XQNHQVWHLQ��7KHRORJ\�DQG�WKH�6FLHQWLILF�,PDJLQDWLRQ�IURP�WKH�0LGGOH�$JHV�WR�WKH�
6HYHQWHHQWK�&HQWXU\��3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV�����������������
)UDQFLV�2DNOH\��2PQLSRWHQFH��&RYHQDQW�DQG�2UGHU��$Q�([FXUVLRQ�LQ�WKH�+LVWRU\�
RI�,GHDV�IURP�$EHODUG�WR�/HLEQL]��,WKDFD��1�<��� &RUQHOO�8QLYHUVLW\�3UHVV��
��������������$�SUH�&DUWHVLDQ�XVH�FDQ�EH�IRXQG�LQ�)UDQFLVFR�6XDUH]��'H�
DUELWULL�OLEHUWDWH��FKDS�����""���DQG�����2SHUD�RPQLD��3DULV���������YRO�����
�������
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GLVWLQFWLRQ�WKDW�/HLEQL]�ODWHU�XVHG� LQ�KLV�GHEDWH�ZLWK�1HZWRQ�
DQG�6DPXHO�&ODUNH�WR�NHHS�*RG�RXW�RI�H[SODQDWLRQV�RI�QDWXUDO�
SKHQRPHQD����
6RPH�FRPPHQWDWRUV�WU\�WR�PDNH�'HVFDUWHV�FRQVLVWHQW�E\�OLPLWLQJ�

WKH�VFRSH�RI�WKH�FRQVHUYDWLRQ�ODZ�DQG�LQWHUSUHWLQJ�WKH�UHVW�RI�KLV�
SKLORVRSK\�DV�FRPSDWLEOH�ZLWK�.HPS�6PLWK
V�UHDGLQJ�RI�WKH�3ULQ��
FLSOHV��+DWILHOG��IRU�LQVWDQFH��WDNHV�'HVFDUWHV�OLWHUDOO\�WR�KDYH�GHULYHG�
KLV�SK\VLFV�IURP�KLV�PHWDSK\VLFV��WKH�FRQVHUYDWLRQ�RI�PRWLRQ�LV�
HQWDLOHG�E\�*RG
V�LPPXWDELOLW\��%XW�WKH�LPPXWDELOLW\�RI�*RG�DQG�
KLV�DFWLRQV�FDQ�WKHQ�EH�WDNHQ�UHDOO\�WR�LPSO\�WKH�FRQVHUYDWLRQ�RI�
PRWLRQ�RQO\�LI�*RG�SURGXFHV�DOO�WKH�PRWLRQV�KLPVHOI��)RU��LI�ERGLHV�
SURGXFHG�WKH�PRWLRQV�RI�RWKHU�ERGLHV�DQG�*RG�PHUHO\�FRQVHUYHG�
WKH�V\VWHP�RI�ERGLHV�DV�D�ZKROH��WKHQ�FKDQJHV�PLJKW�RFFXU�LQ�WKH�
V\VWHP�ZLWKRXW�D�FKDQJH�LQ�*RG
V�DFW�RI�SUHVHUYDWLRQ��

IRU�VXUHO\�KLV�DFW�RI�SUHVHUYDWLRQ�FRXOG�EH�LPPXWDEOH��ZKLOH�WKH�WKLQJ�
SUHVHUYHG�FRXOG�H[KLELW�FKDQJLQJ�DWWULEXWHV��LQFOXGLQJ�WKH�TXDQWLW\�RI�
PRWLRQ�����

7KHUHIRUH��VLQFH�'HVFDUWHV�EHOLHYHG�WKDW�*RG
V�LPPXWDELOLW\�HQWDLOV�
WKH�FRQVHUYDWLRQ�RI�PRWLRQ��KH�PXVW�KDYH�WDNHQ�*RG�DV�WKH�SUR[L��
PDWH�FDXVH�RI�HYHU\�PRWLRQ��+RZHYHU��OHDYLQJ�DVLGH�WKH�TXHVWLRQ�RI�
ZKDW�LW�PHDQV�WR�VD\�WKDW�*RG�FRXOG�SUHVHUYH�LPPXWDEO\�D�FKDQJLQJ�
XQLYHUVH��WKLV�DUJXPHQW��LI�LW�ZHUH�YDOLG��ZRXOG�SURYH�PXFK�WRR�
PXFK��WKH�VDPH�DUJXPHQW�PXVW��IRU�LQVWDQFH��DSSO\�HTXDOO\�ZHOO�WR�
WKH�QXPEHU�RI�KXPDQ�EHLQJV�DV�WR�WKH�TXDQWLW\�RI�PRWLRQ��6LQFH�
*RG�RULJLQDOO\�SXW�D�FHUWDLQ�QXPEHU�RI�KXPDQ�EHLQJV�LQWR�WKH�
ZRUOG��QDPHO\��WZR��DQG�VLQFH�KH�SUHVHUYHV�WKH�ZRUOG�MXVW�DV�KH�
FUHDWHG�LW��WKHQ�KH�PXVW�FRQVWDQWO\�FRQVHUYH�WKH�VDPH�WRWDO�QXPEHU�
RI�KXPDQ�EHLQJV�DV�KH�RULJLQDOO\�FUHDWHG�XQOHVV��RI�FRXUVH��WKH�
QXPEHU�RI�KXPDQV�GRHV�QRW�EHORQJ�WR�WKH�LGHQWLW\�FRQGLWLRQV�RI�
WKH�PDWHULDO�XQLYHUVH��2QO\�LI�KDYLQJ�WKH�VDPH�TXDQWLW\�RI�PDWWHU�
DQG�PRWLRQ�LV�ZKDW�PDNHV�WKH�XQLYHUVH�WKH�VDPH�XQLYHUVH�DW�GLI��
IHUHQW�WLPHV�PXVW�WKH�FRQVWDQF\�RI�*RG
V�RSHUDWLRQ�JXDUDQWHH�WKHLU�

��6HH�/HLEQL]
V�ILUVW�OHWWHU�WR�&ODUNH��*3��������� VHH�DOVR�KLV�OHWWHU�WR�
$UQDXOG��$SULO�����������*3�������DQG�&DXVD�GHL��*3���������
�
+DWILHOG���)RUFH�������Q������
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FRQVHUYDWLRQ��%XW�WKLV�KDV�WR�GR�ZLWK�SUHGLFDWHV�RI�WKH�XQLYHUVH��QRW�
RI�*RG��

���&RQFOXVLRQ�

%RWK�REMHFWLRQV�WR�WKH�/HLEQL]LDQ�LQWHUSUHWDWLRQ�RI�'HVFDUWHV�GLV��
FXVVHG�DERYH�PHHW�LQ�WKH�IROORZLQJ�SRLQW��,I�����KXPDQ�PLQGV�FDQ�
RULJLQDWH�PRWLRQV��DQG�����WKH�FRQVHUYDWLRQ�RI�PRWLRQ�LV�D�ODZ�WKDW�
*RG�JLYHV�WR�KLPVHOI�WR�JRYHUQ�KLV�RZQ�DFWLRQV��QRW�D�ODZ�WKDW�KH�KDV�
JLYHQ�WR�PDWWHU��WKHQ�WKH�FRQVHUYDWLRQ�ODZ�FDQ�VWLOO�KROG�IRU�WKRVH�
PRWLRQV�FDXVHG�E\�*RG�ZLWKRXW�FRQVWUDLQLQJ�WKRVH�FDXVHG�E\�XV��
7KDW�LV��*RG�FRQVHUYHV�KLV�PRWLRQV��QRW�RXUV��

1RZ��ZKHQ�*RG�FDXVHV�PRWLRQ��WKH�PRWLRQ�+H�FDXVHV�PXVW�REVHUYH�
WKH�FRQVHUYDWLRQ�ODZ��%XW�WKHUH�LV�QR�UHDVRQ�DW�DOO�WR�LPSRVH�VLPLODU�
FRQVWUDLQWV�RQ�ILQLWH�DQG�LPSHUIHFW�FDXVHV�RI�PRWLRQ������ 7KH\�PD\�DGG�
RU�VXEWUDFW�PRWLRQ�IURP�WKH�ZRUOG��HYHQ�LI�*RG�FDQQRW����

%XW�WKLV�MXVW�VKRZV�WKDW�ZLWK�HQRXJK�HIIRUW��SURMHFWLRQ��DQG�VSHFX��
ODWLRQ�ZH�FDQ�KDYH�'HVFDUWHV
V�ZRUGV�ZLWKRXW�WKHLU�FRQWHQW��
7KH� �VWDQGDUG��LQWHUSUHWDWLRQ�VNHWFKHV�D�'HVFDUWHV�ZKR�VWLSX��

ODWHV�WKDW�WKH�ILUVW�SURSRVLWLRQ�RI�D�SK\VLFDO�V\VWHP�PXVW�VWDWH�WKH�
LGHQWLW\�FRQGLWLRQV�RI�LWV�REMHFW��WKH�V\VWHP�PXVW�LQFOXGH�GHILQLWLRQV�
RI�ZKDW�LW�PHDQV�IRU�D�ERG\�WR�EH�LQ�D�SDUWLFXODU�VWDWH�DQG�ZKDW�LW�
PHDQV�IRU�WKDW�VWDWH�WR�FKDQJH��DV�ZHOO�DV�ODZV�JRYHUQLQJ�WKH�TXDQ��
WLWDWLYH�UHODWLRQV�LQYROYHG��:KHQ�*RG�LV�DGGXFHG��LW�LV�WR�SURYLGH�
�QRQSK\VLFDO��IRXQGDWLRQV�IRU�SK\VLFV��QRW�WR�XQGHUPLQH�WKHP��
7KH�DOWHUQDWLYH�ZH�KDYH�EHHQ�RIIHUHG�E\�UHFHQW�FRPPHQWDWRUV�LV�D�
'HVFDUWHV�ZKR�PDNHV�DUELWUDU\�DQG�JHQXLQHO\�WKHRORJLFDO�DVVHUWLRQV�
DERXW�*RG
V�DFWLYLW\�WKDW�QHLWKHU�FRQVWUDLQ�SK\VLFDO�WKHRU\�IRUPD��
WLRQ�QRU�OHDG�WR�DQ\�SURSRVLWLRQV�DERXW�WKH�PDWHULDO�ZRUOG�H[FHSW�
WKDW�LW�QHHG�QRW�EH�FDXVDOO\�FORVHG��7KH� LQWHUDFWLRQ�IRUP�RI�WKH�
PRGHUQ�PLQG�ERG\�SUREOHP�LV�QRW�RQO\�QRW�VROYHG��LW�LV�QRW�HYHQ�
SRVHG��/HLEQL]�KDV�RIIHUHG�XV�D�'HVFDUWHV�ZKR�GRHV�EDG�SK\VLFV�EXW�
JRRG�PHWDSK\VLFV��UHFHQW�FRPPHQWDWRUV��ZKLOH�RQ�RFFDVLRQ�GRLQJ�

��*DUEHU���0LQG��%RG\�DQG�WKH�/DZV�RI�1DWXUH��������HPSKDVLV�LQ�RULJ��
LQDO��
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QR�OLWWOH�YLROHQFH�WR�WKH�WH[WV��RIIHU�XV�D�'HVFDUWHV�ZKRVH�PHWDSK\V��
LFV�LV�ZRUVH�WKDQ�KLV�SK\VLFV��,Q�VSLWH�RI�DOO�WKH�UHDO�GLIILFXOWLHV�
LQYROYHG�LQ�LQWHUSUHWLQJ�'HVFDUWHV�FRQVLVWHQWO\��LW�VHHPV�SUHIHUDEOH�
WR�WDNH�WKH�VWURQJ�SKLORVRSKLFDO�SRVLWLRQ�DWWULEXWHG�WR�KLP�E\�/HLE��
QL]��ZKLFK�LV�DW�OHDVW�FRPSDWLEOH�ZLWK�WKH�WH[WV��*LYHQ�WKDW�'HV��
FDUWHV
V�WH[WV�WKHPVHOYHV�RIWHQ�SXUFKDVH�FRQVLVWHQF\�ZLWK�YDJXH��
QHVV��/HLEQL]�RIIHUV�XV�D�ZD\�WR�PDNH�RXU�LQWHUSUHWDWLRQV�SUHFLVH�
DQG�VHQVLEOH�LQ�WKH�FRQWH[W�ZLWKRXW�ORVV�RI�FRQVLVWHQF\�RU�RI�SKLOR��
VRSKLFDO�VXEVWDQFH��$QG�WKDW�LV�UHDOO\�WKH�SRLQW��

8QLYHUVLWGW�.RQVWDQ]�
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