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,VODPLF�5HQDLVVDQFH�

7KH�0HDQLQJ�DQG�3XUSRVH�RI��
,VODPLF�5HVHDUFK�
'U��0RKDPPDG�5DILXGGLQ�

VODP�� DV� EURXJKW� WR� XV� E\� WKH� /DVW� RI� WKH� 3URSKHWV�� 0XKDPPDG�
�6$:���FRQVLVWV�RI�WKH�VDFUHG�WHDFKLQJV�HPERGLHG�LQ�WKH�4XU·DQ�DQG�
+DGLWK�� ,VODPLF� UHVHDUFK� ZLOO�� WKHUHIRUH�� KDYH� WR� EH� GHILQHG� DV�

UHVHDUFK� WKDW� LV� FHQWHUHG� RQ� WKH� FRQWHQWV� RI� WKHVH� VDFUHG� ERRNV� DQG� LV�
FDUULHG�RXW�ZLWK�WKH�REMHFW�RI�PDNLQJ�WKHVH�FRQWHQWV�PRUH�HDVLO\�LQWHOOLJLEOH�
WR�RWKHUV��

7KLV� GHILQLWLRQ� ZLOO� HQDEOH� XV� WR� NQRZ� SUHFLVHO\� ZKDW� ,VODPLF�
UHVHDUFK� LQFOXGHV� DQG� ZKDW� LW� H[FOXGHV�� ,W� LQFOXGHV� DOO� WKDW� WKH� 0XVOLP�
VFKRODUV�KDYH�ZULWWHQ� LQ� WKH�SDVW�RU�PD\�ZULWH� LQ� IXWXUH� �$��RQ� WKH� VDFUHG�
ERRNV�DQG��%��RQ�ERRNV�ZULWWHQ�DERXW�WKH�VDFUHG�ERRNV��,W�H[FOXGHV��&��DOO�
WKDW�0XVOLP� VFKRODUV�KDYH�ZULWWHQ� LQ� WKH� SDVW�RU�PD\�ZULWH� LQ� IXWXUH�RQ�D�
VXEMHFW� RWKHU� WKDQ� ,VODP�� IRU� H[DPSOH�� RQ�0HGLFLQH�� 3K\VLFV�� $VWURQRP\��
&KHPLVWU\��/H[LFRJUDSK\��+LVWRU\��$UW�RU�/LWHUDWXUH��,W�H[FOXGHV�DOVR��'��DOO�
UHVHDUFK�ZRUN� WKDW� ZH�PD\� XQGHUWDNH� RQ� ERRNV�ZULWWHQ� XQGHU� �&�� DERYH��
0RUHRYHU��VLQFH�WKH�FRQWHQWV�RI�WKH�VDFUHG�ERRNV�DUH�QRW�LQWHOOLJLEOH�WR�WKH�
QRQ�0XVOLPV��DV�VXFK��DQG�QRQ�0XVOLPV�FDQQRW�EH�H[SHFWHG�WR�PDNH�WKHP�
LQWHOOLJLEOH�WR�RWKHUV�LQ�WKHLU�FDSDFLW\�DV�VDFUHG�FRQWHQWV�RI�WKH�VDFUHG�ERRNV�
RU�HYHQ�WR�KDYH�WKH�LQWHQWLRQ�WR�GR�VR��,VODPLF�UHVHDUFK�ZLOO�DOVR�H[FOXGH��(��
DOO� UHVHDUFK�ZRUN�GRQH�E\�QRQ�0XVOLP�VFKRODUV�RQ�WKH�VDFUHG�ERRNV�RU�RQ�
ERRNV�ZULWWHQ�DERXW�WKH�VDFUHG�ERRNV��
0HFKDQLFDO�DQG�2ULJLQDO�,VODPLF�5HVHDUFK�

,VODPLF� UHVHDUFK� LV�RI� WZR�NLQGV�� ,W� LV�HLWKHU� ����0HFKDQLFDO�RU� ����
2ULJLQDO�� )RU� H[DPSOH�� SUHSDULQJ� DQ� LQGH[� RU� D� GLFWLRQDU\� RI� RQH� RI� WKH�
VDFUHG� ERRNV� RU� RI� D� ERRN� ZULWWHQ� DERXW� RQH� RI� WKH� VDFUHG� ERRNV��
WUDQVODWLQJ�� UH�DUUDQJLQJ� RU� VXPPDUL]LQJ� LWV� FRQWHQWV�� FROOHFWLQJ� RU�PDNLQJ�

I 
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DYDLODEOH�IRU�FRQYHQLHQW�UHIHUHQFH�KLVWRULFDO�RU�RWKHU�PDWHULDO�UHODWLQJ�WR�LWV�
VXEMHFW�PDWWHU� LV� PHFKDQLFDO� ,VODPLF� UHVHDUFK� ZKLOH� JLYLQJ� DQ� LQWHOOHFWXDO�
H[SODQDWLRQ�� LQWHUSUHWDWLRQ� RU� HODERUDWLRQ� RI� WKH� VXEMHFW�PDWWHU� RI� WKH�
VDFUHG�ERRNV�LV�RULJLQDO�,VODPLF�UHVHDUFK��

2ULJLQDO� ,VODPLF� UHVHDUFK� LV� PRUH� LPSRUWDQW� WKDQ� WKH�PHFKDQLFDO�
RQH� VLQFH� LW� UHODWHV� WR� WKH� HVVHQFH� RU� WKH� PHDQLQJ� RI� ,VODP�� ,QGHHG� LW� LV�
,VODPLF� UHVHDUFK� SURSHU�� ,W� FDOOV� IRU� D� GHHS� LQVLJKW� LQWR� WKH� WHDFKLQJV� RI�
,VODP�� DQ� LQVLJKW� WKDW� FDQ� UHVXOW� RQO\� IURP� D� VLQFHUH� IDLWK� LQ� ,VODP�
DPRXQWLQJ� WR� D� SDVVLRQDWH� ORYH� IRU� LW� DQG� D� FRQWLQXHG� DQG� ZLOOLQJ�
VXEPLVVLRQ� WR� LWV� UHOLJLRXV�DQG�PRUDO�GLVFLSOLQH�� ,W� LV�QRW�SRVVLEOH�XQOHVV�D�
PDQ�HQWHUV�LQWR�WKH�VSLULW�RI�WKH�VDFUHG�ERRNV��DQG�GHYHORSV�E\�KLV�FRQVWDQW�
REHGLHQFH�WR�WKH�3URSKHW�D�YLHZ�RI�WKH�8QLYHUVH�DNLQ�WR�KLV�YLHZ��6LQFH�WKLV�
NLQG�RI�,VODPLF�UHVHDUFK� LV� WKH�UHVXOW�RI�IDLWK�RU� ORYH�� LW�HQJHQGHUV�IDLWK�RU�
ORYH�LQ�RWKHUV�ZKR�DYDLO�RI�LW��7KH�ZRUNV�RI�6KDK�:DOL\XOODK��*KD]DOL��5XPL��
0RK\XGGLQ�OEQ�L�$UDEL��,EQ�L�7DLPL\\DK��+DIL]�,EQ�,��4D\\LP�DQG�0DXODQD�
$VKUDI�$OL�7KDQDZL�DUH�H[DPSOHV�RI�,VODPLF�UHVHDUFK�RI�WKLV�NLQG��
7KH�)XQFWLRQV�RI�2ULJLQDO�,VODPLF�5HVHDUFK�

6LQFH� RULJLQDO� ,VODPLF� UHVHDUFK� LV� DOZD\V� WKH� UHVSRQVH� RI� ,VODP� WR�
WKH�LQWHOOHFWXDO�FKDOOHQJH�RI�WKH�DJH�WR�LWV�UDWLRQDO�IRXQGDWLRQV��LW�SHUIRUPV�D�
GRXEOH�IXQFWLRQ������,W�UHIXWHV�GLUHFWO\�RU�LQGLUHFWO\�WKH�ZURQJ�SKLORVRSKLFDO�
LGHDV� WKDW� KDYH� EHFRPH� SUHYDOHQW� DW� WKH� WLPH� DQG� KDYH� EHJXQ� WR� KDYH� DQ�
DGYHUVH�HIIHFW�RQ�WKH�IDLWK�RI�WKH�0XVOLPV������,W�DIILUPV�WKH�WUXWK�RI�,VODP�
DQG� GHIHQGV� ,VODPLF� EHOLHIV� DQG� LGHDV� E\� PDNLQJ� XVH� RI� DOO� WKH� ULJKW�
SKLORVRSKLFDO� LGHDV� WKDW� DUH� DYDLODEOH� DW� WKH� WLPH�� 7KLV� GRXEOH� IXQFWLRQ�
EHFRPHV�SRVVLEOH�EHFDXVH�WKH�UHVHDUFK�VFKRODU�GHYHORSV��RQ�DFFRXQW�RI�KLV�
ORYH� IRU� ,VODP� DQG� KLV� GHVLUH� WR� UH�LQWHUSUHW� LW� FRUUHFWO\�� DQ� LQWXLWLRQ� RU� D�
SHUVSHFWLYH� RI� WKLQJV� ZKLFK� HQDEOHV� KLP� WR� VLIW� WKH� ULJKW� LGHDV� IURP� WKH�
ZURQJ�LGHDV��
)XQFWLRQV�RI�0HFKDQLFDO�,VODPLF�5HVHDUFK�

0HFKDQLFDO�,VODPLF�UHVHDUFK�GRHV�QRW�QHHG�DQ\�LQVLJKW�RI�,VODP�DQG�
VLQFH�LW� LV�QRW�QHFHVVDULO\�WKH�SURGXFW�RI�ORYH�RU�IDLWK�LW�FDQ� LQVSLUH�QHLWKHU�
ORYH� QRU� IDLWK� LQ� RWKHUV�� 7KH� RQO\� LPSRUWDQFH� RI� PHFKDQLFDO� ,VODPLF�
UHVHDUFK� LV� WKDW� LW� IDFLOLWDWHV� WKH�VWXG\�RI� WKH�VDFUHG�ERRNV�IRU�WKH�RUGLQDU\�
UHDGHU� DQG�VXEVHUYHV� WKH�QHHGV�RI� WKH�RULJLQDO� UHVHDUFK�VFKRODU�E\�PDNLQJ�
WKH� VXEMHFW�PDWWHU�RI� WKH� VDFUHG�ERRNV�PRUH� HDVLO\� DFFHVVLEOH� WR�KLP��7KH�
RULJLQDO� UHVHDUFK� VFKRODU� LV� OLNH� DQ� HQJLQHHU�ZKR� GHVLJQV� DQG� FRQVWUXFWV� D�
EXLOGLQJ�ZKLOH� WKH�PHFKDQLFDO� UHVHDUFK�VFKRODU� LV� OLNH�D�ODERUHU�ZKR�EULQJV�
WKH�EULFNV�UHTXLUHG�IRU� WKH�FRQVWUXFWLRQ�D� OLWWOH�QHDUHU� WR�KLP��7KH� ODWWHU� LV�
KHOSIXO�EXW�QRW�LQGLVSHQVDEOH�WR�WKH�IRUPHU��
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2ULHQWDO�5HVHDUFK�
3XUH� PHFKDQLFDO� UHVHDUFK� RQ� WKH� VDFUHG� ERRNV� RI� ,VODP� PD\�

VRPHWLPHV�EH�DFWXDWHG�E\�D�IDLWK�LQ�,VODP�EXW�LWV�HIILFLHQW�SXUVXLW�GRHV�QRW�
QHHG�DV�D�SUH�UHTXLVLWH�DQ\�IDLWK�LQ�,VODP�DW�DOO��7KDW�LV�ZK\�LW�LV�FDUULHG�RXW�
PRVW�HIILFLHQWO\�HYHQ�E\� -HZV�DQG�&KULVWLDQV��$V�D�PDWWHU�RI�IDFW� WKH�-HZV�
DQG� &KULVWLDQV� RI� WKH�:HVW� DUH� LWV� UHDO� SLRQHHUV� LQ�PRGHUQ� WLPHV�� %XW� LQ�
VXFK�D�FDVH�LW�LV�QRW�DW�DOO�FRUUHFW�WR�GHVLJQDWH�LW�DV�,VODPLF�UHVHDUFK��,W�LV�D�
SDUW�RI�D� ODUJHU� UHVHDUFK�NQRZQ�DV�2ULHQWDO�UHVHDUFK�WKDW�ZDV� LQLWLDWHG�DQG�
GHYHORSHG� LQ� WKH� :HVW� E\� D� FODVV� RI� VFKRODUV� ZKR� FDOOHG� WKHPVHOYHV�
2ULHQWDOLVWV� EHFDXVH� WKH\� ZHUH� LQWHUHVWHG� LQ� DQG� VRXJKW� WR� NQRZ� WKH�
ODQJXDJHV�DQG�OLWHUDWXUH�RI�WKH�(DVW��2ULHQWDO�UHVHDUFK�LV�HQWLUHO\�PHFKDQLFDO�
DQG� FRQFHUQV� LWVHOI� ZLWK� WUDQVODWLQJ�� HGLWLQJ�� DQQRWDWLQJ�� VXPPDUL]LQJ��
UHPRGHOLQJ� RU� LQGH[LQJ� DQFLHQW� ZRUNV� RI� +LVWRU\�� 3KLORVRSK\�� 5HOLJLRQ��
/H[LFRJUDSK\��6FLHQFH�DQG�/LWHUDWXUH��ZULWWHQ�LQ�WKH�2ULHQWDO�ODQJXDJHV�OLNH�
$UDELF��3HUVLDQ��6DQVNULW��&KLQHVH��,QGRQHVLDQ�DQG�7XUNLVK��HWF��

7KH� PRWLYHV� RI� WKLV� UHVHDUFK� ZHUH� LQ� WKH� EHJLQQLQJ� HQWLUHO\�
PLVVLRQDU\��/DWHU�RQ�ZKHQ�(XURSHDQ�SRZHUV�EHJDQ�WR�FRORQL]H�LQ�WKH�(DVW��
WKH\� EHFDPH� DOVR� DGPLQLVWUDWLYH� DQG� SROLWLFDO�� 2QH� RI� WKH� REMHFWV� RI� WKH�
:HVWHUQHUV·�LQWHUHVW�LQ�2ULHQWDO�6WXGLHV�LV�QR�GRXEW�WR�VDWLVI\�WKHLU�FXULRVLW\�
DQG�WR�SURYLGH�WKHPVHOYHV�ZLWK�DPXVHPHQW�E\�XQFRYHULQJ�WKH�KLGGHQ�UHOLFV�
RI� DQ� DQFLHQW� FLYLOL]DWLRQ� ZKLFK� DFFRUGLQJ� WR� WKHP� H[LVWV� QR� ORQJHU� DQG�
ZKLFK� KDV� EHHQ� VXSHUVHGHG� E\� D� IDU� VXSHULRU� FLYLOL]DWLRQ� RI� ZKLFK� WKH\�
WKHPVHOYHV�DUH�WKH�WRUFK�EHDUHUV��7KHLU�DWWLWXGH�LV�VLPLODU�WR�RXUV�LQ�FDUU\LQJ�
RXW� H[FDYDWLRQV� DW�7D[LOD�E\�PHDQV�RI�ZKLFK�ZH� OD\�EDUH� WR� WKH�ZRUOG� IRU�
WKHLU�DPXVHPHQW�RU�IRU�WKH�VDWLVIDFWLRQ�RI�WKHLU�FXULRVLW\�WKH�EXULHG�VLJQV�RI�
DQ� DQFLHQW� FLYLOL]DWLRQ� ZKLFK� KDV� FHDVHG� WR� H[LVW� IRU� HYHU�� 1RZ� WKDW�
2ULHQWDOLVP� LV� EHLQJ� SDWURQL]HG� E\� WKH� XQLYHUVLWLHV� RI� WKH� :HVW� PRVW� RI�
ZKLFK�PDLQWDLQ�FKDLUV�RI�2ULHQWDO�VWXGLHV��LW�KDV�DOVR�EHFRPH�D�OXFUDWLYH�DQG�
GLJQLILHG� LQWHOOHFWXDO� SURIHVVLRQ� LQ� WKH�:HVW� DV�ZHOO� DV� LQ� WKH�(DVW�� ,Q� WKH�
FRXUVH� RI� WLPH� WKDW� 2ULHQWDOLVWV� KDYH� GHYHORSHG� D� WHFKQLTXH�� ZKLFK� RXU�
VFKRODUV� RI�2ULHQWDO� ODQJXDJHV� OHDUQ� IURP� WKHP� DW� WKH� XQLYHUVLWLHV� RI� WKH�
:HVW�� 1RZ�� PRVW� RI� WKH� XQLYHUVLWLHV� RI� WKH� (DVW� DOVR� PDLQWDLQ� FKDLUV� RI�
2ULHQWDO� VWXGLHV��ZKLFK�DUH�JHQHUDOO\�RFFXSLHG�E\�VFKRODUV�ZKR�DUH� WUDLQHG�
E\�WKH�:HVWHUQ�2ULHQWDOLVWV�LQ�WKH�WHFKQLTXH�RI�2ULHQWDO�UHVHDUFK��6R�IDU�DV�
,VODPLF� UHVHDUFK� LV� FRQFHUQHG� WKLV� WHFKQLTXH� FDQ� EH� RI� XVH� RQO\� WR� WKH�
PHFKDQLFDO�SDUW�RI�LW�DQG�QR�PRUH��
3UHMXGLFH�DJDLQVW�,VODP�DQG�0XVOLPV�

7KH� UHVHDUFK� RI� WKH�2ULHQWDOLVWV� RQ� ERRNV� RI� $UDELF� DQG� 3HUVLDQ�
ZULWWHQ�PRVWO\�E\�0XVOLPV�LV�QRW�DFWXDWHG�E\�DQ\�UHJDUG�IRU�,VODP�RU�IRU�WKH�
0XVOLP�VFKRODUV��7KH�FDVH�LV�UDWKHU�WKH�UHYHUVH�RI�LW��7KH\�KDYH�JHQHUDOO\�D�
GHILQLWH�SUHMXGLFH�DJDLQVW�,VODP�DQG�0XVOLPV��,W�LV��WKHUHIRUH��IXWLOH�WR�H[SHFW�
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WKHP� WR� WDNH� D� IDYRUDEOH� YLHZ� RI� ,VODP�ZKHQHYHU� WKH\� KDSSHQ� WR� GLJUHVV�
IURP� WKHLU� PHFKDQLFDO� ZRUN� LQ� RUGHU� WR� LQWHUSUHW� DQ\� RI� WKH� GRFWULQHV� RU�
EHOLHIV� RI� WKH� 0XVOLPV�� 7KDW� LV� ZK\� D� SRUWLRQ� RI� WKHLU� ZRUN� LV� IXOO� RI�
UHIOHFWLRQV� DJDLQVW� ,VODP� DQG�0XVOLPV��:H�� WKHUHIRUH�� QHHG� WR� UHYLVH� WKLV�
SRUWLRQ�RI�WKHLU�ZRUN�LQ�RUGHU�WR�SXUJH�LW�RI�WKHLU�XQIDLU�UHPDUNV��%XW�WR�WKH�
H[WHQW� WR�ZKLFK�VXFK�D�UHYLVLRQ�RI�WKH�ZRUN�RI�WKH�2ULHQWDOLVWV�ZLOO�SHUWDLQ�
WR�ERRNV�ZULWWHQ�E\�DQFLHQW�0XVOLP�VFKRODUV�RQ�VXEMHFWV�RWKHU�WKDQ�,VODP��LW�
ZLOO�QRW�EH�FRXQWHG�DV�,VODPLF�UHVHDUFK�HYHQ�RI�D�PHFKDQLFDO�QDWXUH��,W�ZLOO�
EH�RQO\�2ULHQWDO�UHVHDUFK�GRQH�E\�0XVOLPV��,Q�IDFW�DOO�UHVHDUFK�ZRUN�GRQH�
E\�0XVOLPV� RQ� ERRNV� ZULWWHQ� E\�0XVOLP� VFKRODUV� RI� WKH� SDVW� RQ� VHFXODU�
VXEMHFWV�� PHQWLRQHG� XQGHU� �'�� DERYH�� KDV� WR� EH� FODVVLILHG� DV� ¶2ULHQWDO�
UHVHDUFK·��
$�:URQJ�1DPH�

8QIRUWXQDWHO\� WKLV� ODWWHU� NLQG� RI� UHVHDUFK� LV� RIWHQ� HUURQHRXVO\�
GHVFULEHG� DV� ,VODPLF� UHVHDUFK� RQ� WKH� JURXQG� WKDW� LW� LV� UHVHDUFK� RQ� ERRNV�
ZULWWHQ�E\�0XVOLPV��$V� D�PDWWHU�RI� IDFW�ERRNV�ZULWWHQ�E\� DQFLHQW�0XVOLP�
VFKRODUV�RQ�VHFXODU� VXEMHFWV�DUH�QR�PRUH� ,VODPLF�ERRNV� WKDQ�D� WDEOH�PDGH�
E\�D�0XVOLP�FDUSHQWHU�LV�DQ�,VODPLF�WDEOH��,I�WKHVH�ERRNV�DUH�,VODPLF�ERRNV�
DQG� UHVHDUFK� RQ� WKHP� LV� ,VODPLF� UHVHDUFK�� WKHQ�� ERRNV�ZULWWHQ� RQ� VHFXODU�
VXEMHFWV�E\�0XVOLP�VFKRODUV�RI�WKH�SUHVHQW�WLPHV�WRR�PXVW�EH�FDOOHG�,VODPLF�
ERRNV�DQG�UHVHDUFK�RQ�WKHP�PXVW�EH�GHVLJQDWHG�DV�,VODPLF�UHVHDUFK��%XW�ZH�
GR�QRW�FDOO�WKHVH�ODWWHU�ERRNV�,VODPLF�ERRNV�QRU�UHVHDUFK�RQ�WKHP�LV�NQRZQ�
DV� ,VODPLF� UHVHDUFK�� :K\�� WKHQ�� VKRXOG� ZH� SUHIHU� WR� XVH� WKH� DGMHFWLYH�
´,VODPLFµ�ZURQJO\�ZKHQ�ZH�KDSSHQ�WR�EH�WDONLQJ�DERXW�VXFK�ERRNV�ZULWWHQ�
E\�0XVOLP�VFKRODUV�RI�WKH�SDVW"�

$� PDVV� RI� LQWHOOHFWXDO� NQRZOHGJH�� DV� GLVWLQJXLVKHG� IURP�
UHYHODWLRQDO� NQRZOHGJH�� FDQ� EH� DFFXUDWH� RU� LQDFFXUDWH�� YDJXH� RU� FOHDU��
V\VWHPDWLF� RU� XQV\VWHPDWLF� EXW� LW� FDQQRW� EH�0XVOLP�� -HZLVK� RU� &KULVWLDQ��
.QRZOHGJH� LV� RQH� DQG� LQGLYLVLEOH�� D� VLQJOH� OLJKW� HPDQDWLQJ� IURP� D� VLQJOH�
VRXUFH� ZKLFK� PD\� VKLQH� RYHU� RQH� LQGLYLGXDO� RU� DQRWKHU� DQG� RYHU� RQH�
FRPPXQLW\�RU�DQRWKHU�� DW� LWV�SOHDVXUH�� ,W� LV� DERYH�FUHHGV�DQG�QDWLRQDOLWLHV��
7KDW� LV� ZK\� WKRVH� ZKR� XQGHUWDNH� LWV� VHDUFK� EHQHILW� IURP� HDFK� RWKHU�
LUUHVSHFWLYH�RI�WKHLU�FUHHGV�DQG�QDWLRQDOLWLHV��
$�&KDUDFWHULVWLF�RI�2ULHQWDO�5HVHDUFK�

6LQFH� 2ULHQWDO� UHVHDUFK� LV� D� PHFKDQLFDO� SURFHVV� DQG� KDV� QRWKLQJ�
RULJLQDO�WR�JLYH��LW�LV�FKDUDFWHUL]HG�E\�LWV�HPSKDVLV�RQ�SHWW\�WKLQJV��$�ZKROH�
OLIH��IRU�H[DPSOH��PD\�EH�ZDVWHG�RQ�VKRZLQJ�WKDW�WKH�FRUUHFW�VSHOOLQJ�RI�WKH�
QDPH� RI� D� ERRN� RU� D� VFKRODU� LV� QRW� WKLV� EXW� WKDW� RU� RQ� SURYLQJ� WKDW� DQ�
LQGLYLGXDO�ZDV�ERUQ�D� IHZ�PLOHV� WRZDUGV�WKH�QRUWK�DQG�QRW� WKH�VRXWK�RI�D�
SDUWLFXODU� SODFH� RU� D� IHZ� KRXUV� DIWHU� DQG� QRW� EHIRUH� D� SDUWLFXODU� SRLQW� RI�
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WLPH��DOWKRXJK�WKH�LQGLYLGXDO�KLPVHOI�PD\�QRW�PDWWHU�YHU\�PXFK�DV�D�VFKRODU�
DQG� PD\� ZHOO� GHVHUYH� WR� EH� IRUJRWWHQ�� +H� LV� FRQVLGHUHG� WR� EH� H[WUHPHO\�
LPSRUWDQW� VLPSO\� EHFDXVH� KH� LV� PHQWLRQHG� VRPHZKHUH� LQ� WKH� DQFLHQW�
OLWHUDWXUH��
7KH�5HDO�7DVN�RI�WKH�0XVOLP�2ULHQWDOLVW�

,I� WKH� REMHFW� RI� 2ULHQWDO� UHVHDUFK� ZHUH� WR� EULQJ� WR� OLJKW� WKH�
LQWHOOHFWXDO�DFKLHYHPHQWV�RI�WKH�DQFLHQW�VFKRODUV�RI�WKH�(DVW��ZKLFK�ZDV�WKH�
PRVW� FXOWXUHG� DQG� FLYLOL]HG� SDUW� RI� WKH� JOREH� WLOO� UHFHQWO\�� DQG� VKRZ� WKHLU�
UHODWLRQ�WR�WKH�LQWHOOHFWXDO�DFKLHYHPHQWV�RI�WKH�SUHVHQW�DJH��LW�ZLOO�VWLOO�QRW�EH�
,VODPLF� UHVHDUFK� EXW� LW� ZLOO� EH�� QR� GRXEW�� D� UHDO� VHUYLFH� WR� WKH� FDXVH� RI�
NQRZOHGJH� LQ� JHQHUDO� VLQFH� LW� ZLOO� KHOS� WR� UHVWRUH� WKH� FRQWLQXLW\� RI� WKH�
LQWHOOHFWXDO�HQGHDYRU�RI� WKH�KXPDQ�UDFH�DV�D�ZKROH�E\�EULQJLQJ� LWV�SUHVHQW�
LQWR�OLQH�ZLWK�LWV�SDVW��%XW�WKLV�LV�QRW�WKH�PDQQHU�LQ�ZKLFK�2ULHQWDO�UHVHDUFK�
LV�EHLQJ�FDUULHG�RXW�HLWKHU�LQ�WKH�(DVW�RU�LQ�WKH�:HVW�DW�SUHVHQW��7KH�WDVN�LV�
GLIILFXOW�VLQFH�LW�UHTXLUHV�D�IDPLOLDULW\�ZLWK�WKH�LQWHOOHFWXDO�ZRUOG�RI�WKH�SDVW�
DV� ZHOO� DV� RI� WKH� SUHVHQW�� EXW� LW� LV� WKH� UHDO� WDVN� EHIRUH� WKH� 2ULHQWDOLVW��
SDUWLFXODUO\�WKH�0XVOLP�2ULHQWDOLVW��

:LWK�XV� WKH�REMHFW�RI�2ULHQWDO� UHVHDUFK� VKRXOG�EH� DIWHU� WKH� HQWLUH�
VHDUFK� IRU� NQRZOHGJH� DQG� QRW� WKH� VHDUFK� IRU� 2ULHQWDO� NQRZOHGJH��
.QRZOHGJH�FDQQRW�EH�2ULHQWDO�RU�2FFLGHQWDO��2XU�DQFHVWRUV�DW� OHDVW�QHYHU�
PDGH� DQ\� VXFK� GLVWLQFWLRQ� DQG� WKDW� LV� WKH� FDXVH� RI� DOO� WKRVH� LQWHOOHFWXDO�
DFKLHYHPHQWV�RI�PDQ�IRU�ZKLFK�WKH\�KDYH�WKH�FUHGLW�WRGD\��6KRXOG�WKH�YDVW�
JDOD[\� RI� 0XVOLP� VFKRODUV�� ZKRVH� ERRNV� DUH� WKH� 2ULHQWDOLVWV·� VSKHUH� RI�
VWXG\��FRPH�WR�OLIH�WRGD\��WKH\�ZLOO�KDVWHQ�WR�PDNH�DOO�WKH�NQRZOHGJH�RI�WKH�
:HVW� WKHLU� RZQ�� ,I� WKH� REMHFW� RI�2ULHQWDO� UHVHDUFK� LV� UHDOO\� WKH� VHDUFK� IRU�
NQRZOHGJH� LW�ZLOO�EH�PRUH�FRQVLVWHQW�ZLWK� LWV�REMHFW� WR�GLVFDUG�HQWLUHO\�WKH�
XVH�RI�WKH�ZRUG�2ULHQWDO�IRU�VHDUFK�RU�VWXGLHV�DQG�WKH�ZRUG�2ULHQWDOLVWV�IRU�
0XVOLP�VFKRODUV�³�D�XVH�ZKLFK�ZH�VWDUWHG� LQ� LPLWDWLRQ�RI� WKH�:HVWHUQHUV�
ZKR�OLYH�SHUPDQHQWO\�LQ�WKH�:HVW�DQG�KDYH�D�SHUPDQHQW�(DVW��:H�OLYH�ERWK�
LQ�WKH�(DVW�DQG�WKH�:HVW��$OO�ODQJXDJHV�DUH�RXUV�DQG�DOO�UHDO�NQRZOHGJH�WKDW�
KDV�EHHQ�GHYHORSHG� VR� IDU�ZKHWKHU� LQ� WKH�(DVW�RU�:HVW� LV�RXUV�� ,W�ZLOO�EH�
PRUH� UHDVRQDEOH� WR� FKDQJH� WKH�QDPH�´2ULHQWDO�5HVHDUFKµ� WR�´5HVHDUFK� LQ�
WKH� $QFLHQW� DQG� 0HGLHYDO� 6WXGLHVµ� DQG� WR� H[WHQG� LWV� VFRSH� WR� LQFOXGH�
UHVHDUFK� RQ� ERRNV� ZULWWHQ� LQ� WKH� SDVW� QRW� RQO\� LQ� WKH� ODQJXDJHV� ZH� FDOO�
´2ULHQWDOµ� OLNH�$UDELF�� 3HUVLDQ�� 6DQVNULW�� &KLQHVH� DQG�7XUNLVK�EXW� DOVR� LQ�
DQFLHQW�(XURSHDQ�ODQJXDJHV�OLNH�/DWLQ�DQG�*UHHN��
2ULHQWDO�5HVHDUFK�LV�1RW�,VODPLF�5HVHDUFK�

,Q�DQ\�FDVH�2ULHQWDO�UHVHDUFK�KDV�QRWKLQJ�LQ�FRPPRQ�ZLWK�,VODPLF�
UHVHDUFK� DQG�PXVW� EH� NHSW� VWULFWO\� DSDUW� IURP� LW�� ,W� VKRXOG� EH� FHQWHUHG� LQ�
VSHFLDO� GHSDUWPHQWV� RI� RXU� XQLYHUVLWLHV� DV� LQ� WKH� :HVW�� $Q� LQVWLWXWH� RI�
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,VODPLF� UHVHDUFK�FDQ�KDYH�QRWKLQJ� WR�GR�ZLWK� LW�FRQVLVWHQWO\�ZLWK� LWV�QDPH�
RU�SXUSRVH��
0HFKDQLFDO�DQG�2ULJLQDO�,VODPLF�5HVHDUFK�VRPHWLPHV�2YHUODS�

6RPHWLPHV� RULJLQDO� DQG�PHFKDQLFDO� ,VODPLF� UHVHDUFK� RYHUODS� HDFK�
RWKHU� VR� WKDW� D� SURGXFW� RI� RULJLQDO� UHVHDUFK� FRQWDLQV� VRPH� HOHPHQW� RI�
PHFKDQLFDO� UHVHDUFK� LQ� WKH� VKDSH�RI� D� UH�JURXSLQJ� DQG� UH�DUUDQJLQJ�RI� WKH�
FRQWHQWV�RI�WKH�VDFUHG�ERRNV�DQG�D�SURGXFW�RI�PHFKDQLFDO�UHVHDUFK�LV�WLQJHG�
ZLWK� WKH� HIIRUW� WR� LQWHUSUHW� DQG� H[SODLQ� WKHLU� FRQWHQWV�� %XW� WKH� YDOXH� RI� D�
SURGXFW�RI�,VODPLF�UHVHDUFK�GHSHQGV�XSRQ�WKH�HOHPHQW�RI�RULJLQDO�UHVHDUFK�
WKDW� LW�FRQWDLQV��,W�ZLOO�EH�PRUH�YDOXDEOH�LI� LW�FRQWDLQV�D�JUHDWHU�TXDQWLW\�RI�
RULJLQDO�,VODPLF�UHVHDUFK�RI�D�KLJK�LQWHOOHFWXDO�PHULW�DQG�GHJUHH�RI�DFFXUDF\��
7KH�UHVHDUFK�RI�OTEDO��OEQ�L�7DLPL\\DK��6KDK�:DOL\XOODK��*KD]DOL��5XPL�DQG�
0RK\XGGLQ� ,EQ�L�$UDEL� LV� FRQVLGHUHG� WR� EH� PRUH� YDOXDEOH� WKDQ� WKDW� RI�
KXQGUHGV� RI� RWKHU� DQFLHQW� DQG� PRGHUQ� VFKRODUV� RI� ,VODP� IRU� WKH� VDPH�
UHDVRQ�� (DFK� RI� WKHVH� VFKRODUV� KDV� JLYHQ� WKH� RULJLQDO� LQWHOOHFWXDO�
LQWHUSUHWDWLRQ�RI�,VODP�WKDW�ZDV�QHHGHG�E\�WKH�ZRUOG�DW�WKH�WLPH��
5HYHODWLRQ�DQG�5HDVRQ�

7KH� TXHVWLRQ� DULVHV�� :KDW� KDV� EHHQ� WKH� QHHG� WR� LQWHUSUHW� ,VODP�
IURP� WKH� LQWHOOHFWXDO� SRLQW� RI� YLHZ� DJDLQ� DQG� DJDLQ�� ,V� LW�QRW� WUXH� WKDW� WKH�
4XU·DQ� DQG� +DGLWK� DUH� HQRXJK� E\� WKHPVHOYHV� WR� JXLGH� KXPDQ� EHLQJV� LQ�
WKHLU�EHOLHIV�DQG�DFWLRQV"�+DYH�WKH\�QRW�H[SODLQHG�WKHPVHOYHV�WR�WKH�H[WHQW�
WR�ZKLFK�LW�ZDV�QHFHVVDU\"�'R�ZH�QHHG�WR�DGG�DQ\WKLQJ�RI�RXU�RZQ��VRPH�
SURGXFW�RI�RXU�RZQ�KXPDQ�UHDVRQ�DQG�XQGHUVWDQGLQJ��WR�WKH�UHYHODWLRQV�RI�
WKH�&UHDWRU�DQG�WKH�VD\LQJV�RI�WKH�3URSKHW��6$:��WR�PDNH�WKHP�LQWHOOLJLEOH�
DQG�XVHIXO��NQRZLQJ�WKDW�KXPDQ�UHDVRQ� LV�IDU� LQIHULRU� WR�'LYLQH�UHYHODWLRQ�
DV�D�JXLGH�WR�PDQ��

,W� LV� WUXH� WKDW� KXPDQ� LQWHOOHFW� KDV� QR� SODFH� FRPSDUHG� WR� 'LYLQH�
UHYHODWLRQ�DV�D�JXLGH�WR�WKH�XOWLPDWH�QDWXUH�RI� WKLQJV�DQG�WR�WKH�VKDSH�WKDW�
WKH� SUDFWLFDO� OLIH� RI� WKH� LQGLYLGXDO� DQG� WKH� VRFLHW\� PXVW� WDNH� DV� D�
FRQVHTXHQFH�RI�WKDW�QDWXUH��%XW�KXPDQ�LQWHOOHFW�DQG�'LYLQH�UHYHODWLRQ�KDYH�
\HW�JRW�D�QDWXUDO�UHODWLRQVKLS�LQ�YLHZ�RI�ZKLFK�ZH�KDYH�WR�WDNH�WKH�IROORZLQJ�
IDFWV�DV�WUXH�DQG�EH\RQG�DOO�FRQWURYHUV\��

����7KDW�'LYLQH�UHYHODWLRQ�FDQQRW�EH�DFFHSWHG�XQOHVV�RXU�UHDVRQ�JXLGHV�XV�
WR� DQ� LQWXLWLRQ�RU� D� FRQYLFWLRQ� WKDW� LW� LV� UHDOO\�'LYLQH� DQG� WUXH��7KDW� LV�
ZK\�WKH�4XU·DQ�DSSHDOV�WR�KXPDQ�UHDVRQ�DQG�LQWHOOHFW�VR�IUHTXHQWO\��'R�
ZH�QRW�PDNH�D�GLVWLQFWLRQ�EHWZHHQ�D�SURSKHW�DQG�D�SVHXGR�SURSKHW"�
����7KDW�'LYLQH�UHYHODWLRQ�FRQVLVWV�RI�H[WHUQDO�VSRNHQ�RU�ZULWWHQ�ZRUGV��
ZKLFK�DUH�LQYDULDEO\�FRQYHUWHG�LQWR�D�PHDQLQJ�RU�DQ�LPSRUW�LQ�WKH�PLQG�
RI� WKH� OLVWHQHU�RU� WKH� UHDGHU�EHIRUH�WKH\�FDQ�EH�EHOLHYHG�RU�REH\HG��$V�
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ORQJ�DV�WKH\�GR�QRW�XQGHUJR�WKLV�SURFHVV�RI�FRQYHUVLRQ��D�SURFHVV�ZKLFK�
LV�HQWLUHO\� LQWHOOHFWXDO�DQG�KXPDQ��IURP�DQ�H[WHUQDO�HQWLW\�WR�DQ�LQWHUQDO�
UHDOL]DWLRQ�� LQ�RWKHU�ZRUGV��VR�ORQJ�DV� WKH\�GR�QRW�FRYHU�WKHPVHOYHV�XS�
LQ� WKH� JDUE� RI� VRPH� LQWHOOHFWXDO� LQWHUSUHWDWLRQ�� WKH\� FDQ� FUHDWH� QHLWKHU�
EHOLHI�QRU�DFWLRQ��7KDW�LV�ZK\�WKH�EHOLHIV�DQG�DFWLRQV�RI�SHRSOH�IROORZLQJ�
WKH� VDPH� UHYHODWLRQ� GLIIHU� DQG� WKHUH� DUH� VXFK� D� YDULHW\� RI� VHFWV� DQG�
UHOLJLRXV�PRYHPHQWV�LQ�,VODP�ZKLFK�LV�RQO\�RQH��
����5HYHODWLRQ�JLYHV� D� FRUUHFW�YLHZ�RI� WKH�QDWXUH�RI�PDQ�DQG�XQLYHUVH��
DQG� WKH� KXPDQ� LQWHOOHFW� LQ� WKH� IRUP�RI�3KLORVRSK\� DWWHPSWV� WR� GR� WKH�
VDPH��7KLV�VHOI�LPSRVHG� IXQFWLRQ�RI� WKH�KXPDQ� LQWHOOHFW�FRLQFLGHV�ZLWK�
WKDW�RI�UHYHODWLRQ��+HQFH�LW�KDV�D�WHQGHQF\�WR�H[DPLQH�WKH�DVVHUWLRQV�RI�
UHYHODWLRQ� HYHQ� DIWHU� WKH\� KDYH� EHHQ� DFFHSWHG� DV� WUXH�� ,W� HQGHDYRUV� WR�
ILQG� DQ� DQVZHU� VDWLVIDFWRU\� WR� LWVHOI� WR� TXHVWLRQV�ZKLFK�KDYH�EHHQ� DOUHDG\�
DQVZHUHG�E\�UHYHODWLRQ��)RU�H[DPSOH��WKHUH�LV�WKH�TXHVWLRQ��´'RHV�*RG�
UHDOO\� H[LVW"µ�$� SHUVRQ�PD\�EHOLHYH� LQ� WKH� DQVZHU� RI� UHYHODWLRQ� WR� WKLV�
TXHVWLRQ�WRWDOO\��<HW�DV�D�KXPDQ�EHLQJ� L�H���DV�DQ�LQWHOOHFWXDO�EHLQJ��KH�LV�
ERXQG�WR�KDYH�E\�KLV�VLGH�DQ�DQVZHU�WR�LW�JLYHQ�E\�WKH�LQWHOOHFW�DV�ZHOO��

7KH�1HHG�WR�5H�,QWHUSUHW�,VODP�LQ�(YHU\�$JH�
,QWHOOHFWXDO� NQRZOHGJH� LV� DOZD\V� DGYDQFLQJ� DQG� LQ� WKH� QHZ�

LQWHOOHFWXDO� LGHDV� WKDW� DULVH� LQ� HYHU\� DJH� WUXWK� LV� DOZD\V� IRXQG�PL[HG�ZLWK�
XQWUXWK��2ULJLQDO�,VODPLF�UHVHDUFK�KDV��WKHUHIRUH��WR�EH�UHQHZHG�LQ�HYHU\�DJH�
LQ� RUGHU� WR� VLIW� WKH� WUXWK� IURP� XQWUXWK�� WR� UHIXWH� WKH�ZURQJ� SKLORVRSKLFDO�
LGHDV� WKDW�KDSSHQ� WR�EH�FKDOOHQJLQJ�,VODP�DQG� WR�DIILUP�DQG�GHIHQG�,VODP�
ZLWK� WKH� ULJKW� SKLORVRSKLFDO� LGHDV� RI� WKH� WLPH� WKDW� JR� LQ� LWV� IDYRU�� 7KH�
UHVHDUFK�VFKRODUV�RI�HYHU\�DJH�KDYH�WR�VHSDUDWH�WKH�FKDII�IURP�WKH�JUDLQ�LQ�
WKH�PDVV�RI�WKH�QHZ�LQWHOOHFWXDO�NQRZOHGJH�RI�WKDW�DJH��DQG�PDNH�XVH�RI�WKH�
JUDLQ�DQG�WKURZ�WKH�FKDII�WR�WKH�ZLQGV���
7KH�,QWHOOHFWXDO�&KDOOHQJH�RI�WKLV�$JH�

1HYHU�ZDV�WKH�LQWHOOHFWXDO�FKDOOHQJH�RI�DQ�DJH�WR�,VODP�VR�VHULRXV�DV�
LW�LV�QRZ��7KH�SKLORVRSKHU��WKH�KLVWRULDQ��WKH�HFRQRPLVW��WKH�VRFLRORJLVW�DQG�
WKH� SV\FKRORJLVW� KDYH� DOO� EHJXQ� WR� VWULNH� DW� WKH� YHU\� URRWV� RI� ,VODP�� 7KH�
WKHRULHV� RI�0HFKDQLFDO�(YROXWLRQ��3V\FKRDQDO\VLV�� 6FLHQWLILF�6RFLDOLVP� DQG�
+LVWRULFDO� 0DWHULDOLVP�� ZKLFK� DUH� EHFRPLQJ� PRUH� DQG� PRUH� SRSXODU� LQ�
PRGHUQ� WLPHV�� FKDOOHQJH� WKH� YHU\� IRXQGDWLRQV� RI� RXU� UHOLJLRQ��:H� FDQQRW�
KRSH� WR� OLYH� DV� 0XVOLP� XQOHVV� ZH� SURGXFH� DQ� DQVZHU� WR� WKHVH� WKHRULHV��
UHPHPEHULQJ�DOO�WKH�WLPH�WKDW� LQ�FDVH�RXU�DQVZHU�GRHV�QRW�FRQIRUP�WR�WKH�
LQWHOOHFWXDO�VWDQGDUGV�RI� WKH�DJH�DQG�GRHV�QRW�VDWLVI\��E\�WKH�WHFKQLTXH�DQG�
PHWKRG� RI� LWV� UHDVRQLQJ�� WKH� WRS� LQWHOOHFWXDOV� RI� WKH� ZRUOG�� LW� ZLOO� EH� QR�
DQVZHU� DW� DOO�� :H� KDYH� QRW� SURGXFHG� WKLV� DQVZHU� \HW�� 8QIRUWXQDWHO\� WKH�
XODPD�ZKR�IRXJKW�PDQ\�D�EDWWOH�RI�,VODP�RQ�WKH�LQWHOOHFWXDO�IURQW�LQ�WKH�SDVW�
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WDNH� QR� QRWLFH� RI� WKLV� QHZ� GDQJHU� WR� RXU� UHOLJLRQ�� WR� VD\� QRWKLQJ�RI� WKHLU�
PDNLQJ� DQ� HIIRUW� WR� SUHSDUH� WKH� QHZ� JHQHUDWLRQ� DJDLQVW� LW��(YHQ� WKH� QRQ�
0XVOLPV�DUH�WDXQWLQJ�XV�IRU�RXU�XQMXVWLILHG�FRPSODFHQFH�LQ�WKLV�PDWWHU��7KH�
VRFLDOLVW�ZULWHU�3URI��:��&��6PLWK�VD\V�LQ�KLV�ERRN�0RGHUQ�,VODP�LQ�,QGLD��

:KHUHDV�WKHUH�XVHG�WR�EH�]HDORXV�UHOLJLRXV�GHEDWHV�RQ�WKH�VWUHHW�
FRUQHUV��KDUGO\�PRUH�WKDQ�D�GHFDGH�RU�WZR�DJR��DQG�WKH�HGXFDWHG�
XVHG� WR� SRUH� RYHU� DQG� WR� SX]]OH� RYHU� ERRN� DIWHU� ERRN� RQ�
PRGHUQLVP�� WRGD\� WKH� \RXWK� LV� XQDFTXDLQWHG� DQG� XQFRQFHUQHG�
ZLWK� DQ\� RI� WKH� LQWHOOHFWXDO� SUREOHPV�ZKLFK� UHOLJLRQ�� DV� D� YDOLG�
ZD\� RI� OLIH�� LV� IDFLQJ�� :H� KDYH� VHHQ� KRZ� WKH� OLEHUDOV� ILQDOO\�
DQVZHUHG� PRUH� RU� OHVV� WKH� FULWLFLVPV� RI� ,VODP� ZKLFK� WKH�
&KULVWLDQV� DGYDQFHG�� 7RGD\� WKH� PRGHUQL]HG�0XVOLP� LV� VDWLVILHG�
ZLWK�WKRVH�DQVZHUV��DQG�QR�RQH�DULVHV�WR�DQVZHU��DQG�KDUGO\�HYHQ�
WR�QRWLFH��WKH�FULWLFLVPV�RI�,VODP�DQG�RI�DOO� UHOLJLRQ��DGYDQFHG�LQ�
PRGHUQ� WLPHV� E\� WKH� UDWLRQDOLVW�� WKH� KLVWRULDQ�� WKH� SV\FKRORJLVW�
DQG� WKH� VRFLRORJLVW�� -XVW� DV� WKH� QLQHWHHQWK� FHQWXU\� RUWKRGR[�
,VODP�WKDW�UHIXVHG�WR�PHHW�WKH�FKDUJHV�RI�WKH�&KULVWLDQV�DQG�WKH�
:HVWHUQ� OLEHUDOV�� DQG� DWWDFNHG� 6LU� 6D\\LG� $KPHG� DQG� $PLU� $OL�
ZKHQ�WKH\�GLG�VR��ZDV�D�EXOZDUN�RI�VRFLDO�FRQVHUYDWLVP��VR�WRGD\�
WKDW�,VODP�ZKLFK�UHIXVHV�WR�PHHW�WKHVH�PRGHUQ�FKDUJHV�FDQ�VHUYH�
RQO\�VRFLDOO\�UHDFWLRQDU\�JURXSV���

:KDW�WKH�0RGHP�0DQ�GHPDQGV�IURP�WKH�)ROORZHUV�RI�,VODP�
,VODP�KDV�UDLVHG�D�QXPEHU�RI�TXHVWLRQV�LQ�WKH�PLQG�RI�WKH�PRGHUQ�

PDQ� DQG� KH� GHPDQGV� D� FRQYLQFLQJ�� VFLHQWLILF� DQVZHU� WR� WKHP� IURP� WKH�
IROORZHUV�RI�,VODP��6RPH�RI�WKHVH�TXHVWLRQV�DUH��,V�LW�QRW�WUXH�WKDW�PDWWHU�LV�
WKH�8OWLPDWH�5HDOLW\�RI�WKH�XQLYHUVH�DQG�WKDW�VSLULW�LV�EXW�DQ�HPDQDWLRQ�IURP�
PDWWHU� DW� D� SDUWLFXODU� VWDJH� RI� LWV� GHYHORSPHQW� DQG� FRPSOLFDWLRQ"� ,V� QRW�
UHOLJLRQ� D� FUHDWLRQ� RI� HFRQRPLF� FLUFXPVWDQFHV� DQG� KHQFH� GHYRLG� RI� DOO�
ZRUWK� RU� YDOXH� RI� LWV� RZQ"� ,V� QRW� WKH� HFRQRPLF� IDFWRU� RI� KXPDQ� OLIH� WKH�
GHWHUPLQLQJ� IRUFH� RI� KLVWRU\� DQG� UHOLJLRQ� RQH� RI� WKH� WUDQVLWRU\� SKDVHV� RU�
LQFLGHQWDO� E\H�SURGXFWV� RI� WKH� KLVWRULFDO� SURFHVV"� ,V� QRW� UHOLJLRQ� DQ�
DEQRUPDO� RXWOHW� RI� D� WKZDUWHG� VH[� LQVWLQFW� RU� DQ� REVWUXFWHG� LPSXOVH� IRU�
SRZHU"�,V�LW�QRW�DQ�DUWLILFLDO�LPSRVLWLRQ�RI�D�FUXHO�VRFLHW\��ZKLFK�H[SHFWV�WKH�
LQGLYLGXDO� WR� FRQIRUP� WR� FHUWDLQ� XQQDWXUDO� UHVWULFWLRQV�� NQRZQ� DV� PRUDO�
SULQFLSOHV�� IRU� LWV�RZQ�VDIHW\"� ,V� LW�QRW� WUXH� WKDW�PRUDOLW\� LV�D�UHODWLYH� WHUP�
DQG� KDV� D� GLIIHUHQW� LPSRUW� IRU� GLIIHUHQW� SHRSOH� DQG� XQGHU� GLIIHUHQW�
FLUFXPVWDQFHV"�,V�SURSKHWLF�H[SHULHQFH�RU�'LYLQH�UHYHODWLRQ�SRVVLEOH"�,V�QRW�
SURSKHWKRRG�� LI� DW� DOO� LW� LV� SRVVLEOH�� D� WUDQVLWRU\� SKHQRPHQRQ� ZLWK� QR�
LPSRUWDQFH�IRU�WKH�IXWXUH�RI�KXPDQLW\"�,V�QRW�WKH�UHDVRQ�RI�PDQ�HQRXJK�WR�
JXLGH� KLP"� :K\� VKRXOG� SURSKHWKRRG� EH� QHFHVVDU\� ZKHQ� PDQ� LV� DOUHDG\�
HQGRZHG�ZLWK� UHDVRQ"�,I� LW� LV�QHFHVVDU\�ZK\�VKRXOG�LW�QRW�FRQWLQXH�WLOO� WKH�
HQG�RI�WKH�ZRUOG"�HWF���
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:H�KDYH�WR�GLVFRYHU�DQ�DQVZHU�WR�WKHVH�TXHVWLRQV�ZKLFK�LV�QRW�RQO\�
IDYRUDEOH�WR�WKH�IXQGDPHQWDOV�RI�,VODP�EXW�DOVR�SHUIHFWO\�VFLHQWLILF��DW� OHDVW�
PRUH� VFLHQWLILF� DQG�PRUH�FRQYLQFLQJ� WKDQ�DQ\�DQVZHU�ZKLFK� WKH� IROORZHUV�
RI�DQ\�RI�WKH�RWKHU�LGHRORJLHV�PD\�KDYH�WR�JLYH�WR�WKHP��7KH�FRQVFLHQFH�RI�
RXU�FRPPXQLW\�KDV�YDJXHO\�UHDOL]HG�WKDW�LI�ZH�GR�QRW�LPPHGLDWHO\�SURGXFH�
VXFK� DQ� DQVZHU�� ZKLFK� ZLOO� RI� FRXUVH� DPRXQW� WR� D� FRPSOHWH� VFLHQWLILF�
LQWHUSUHWDWLRQ�RI�,VODP��ZH�FDQQRW�FRQWLQXH�RXU�H[LVWHQFH�DV�DQ�LGHRORJLFDO�
FRPPXQLW\��,W�LV�WKLV�IDFW�WKDW�LV�DW�WKH�ERWWRP�RI�WKHLU�GHPDQG�IRU�,VODPLF�
UHVHDUFK��ZKLFK�ZH�QRZ�ILQG�HPERGLHG�LQ�RXU�&RQVWLWXWLRQ��
$�&KDUDFWHULVWLF�RI�WKH�3UHVHQW�$JH�

,W�LV�WKH�DJH�RI�LQWHOOHFWXDO�LGHRORJLHV��,Q�WKLV�DJH�WKH�IROORZHUV�RI�DOO�
LGHRORJLHV� H[FHSW� WKRVH� RI� ,VODP� DUH� EXV\� GHIHQGLQJ� WKHPVHOYHV�
LQWHOOHFWXDOO\�EHFDXVH�WKH\�UHDOL]H�WKDW�WR�GR�VR�LV�HVVHQWLDO�IRU�WKHLU�SROLWLFDO�
H[LVWHQFH�� LQ� IDFW� IRU� WKHLU� H[LVWHQFH� RI� DQ\� NLQG�� ,GHRORJ\�� ZKLFK� LV� LQ�
HVVHQFH� D� YLVLRQ�� DQ� LQWXLWLRQ� RU� D� IDLWK� DERXW� WKH� QDWXUH� RI� PDQ� DQG�
XQLYHUVH�� LV� WKH� RQH� SRZHU� WKDW� UXOHV� WKH� OLIH� RI� WKH� LQGLYLGXDO�� WKH�
FRPPXQLW\�DQG�WKH�VWDWH�� ,I� WKH� LGHRORJ\�RQ�ZKLFK�D�VWDWH� LV�EDVHG�FDQ�EH�
VKRZQ� WR� EH� LQWHOOHFWXDOO\� VRXQG� DQG� UDWLRQDOO\� FRQVLVWHQW�� LW� LV� ERXQG� WR�
KDYH�WZR�UHVXOWV��)LUVW��LW�PXVW�LQFUHDVH�WKH�DWWDFKPHQW�RI�WKH�LQGLYLGXDO�WR�
WKH�VWDWH�DQG�WKHUHE\�WKH�VROLGDULW\�DQG�HIILFLHQF\�RI�WKH�VWDWH�WR�WKH�KLJKHVW�
SRVVLEOH� H[WHQW�� 6HFRQGO\�� LW� PXVW� FUHDWH� DQ� LQFUHDVLQJ� QXPEHU� RI� WKH�
VXSSRUWHUV�DQG�KHOSHUV�RI� WKH�VWDWH�RXWVLGH� LWV�ERXQGDULHV�DQG�WKXV�H[WHQG�
FRQWLQXRXVO\� WKH� VSKHUH� RI� LWV� SROLWLFDO� LQIOXHQFH�� 7KH� JUHDWHU� WKH� UDWLRQDO�
MXVWLILFDWLRQ�RI�DQ� LGHRORJ\�� WKH�JUHDWHU� LWV�FKDQFH� WR�VSUHDG�RYHU� WKH�HDUWK�
DQG�VWD\�WKHUH��7KDW�LV�ZK\�WKH�IROORZHUV�RI�HYHU\�LGHRORJ\�IHHO�WKH�QHFHVVLW\�
WR�H[SODLQ�DQG� LQWHUSUHW� LW� UDWLRQDOO\�DQG�VFLHQWLILFDOO\��&RPPXQLVP�DOUHDG\�
FODLPV� WR� EH� D� VFLHQWLILF� LGHRORJ\�� 1DWLRQDO� 6RFLDOLVP� RI� +LWOHU� ZDV� SXW�
IRUZDUG� DV� D� SKLORVRSK\� LQ�0LHQ� .DPSI�� ,W� ZDV� D� QHZ� DSSOLFDWLRQ� RI� WKH�
+HJHOLDQ� LGHD� RI� WKH� VWDWH� DV� D� P\VWLFDO� EHLQJ� GHVHUYLQJ� XQTXDOLILHG�
DOOHJLDQFH�DQG�SRVVHVVLQJ�DEVROXWH�ULJKWV�DQG�SRZHUV��)DVFLVP�WRR�GHULYHG�D�
UDWLRQDO� VXSSRUW� IURP� WKH� SKLORVRSKLFDO� V\VWHP� RI� WKH� ,WDOLDQ� SKLORVRSKHU�
&URFH�� $PHULFDQV� QR� ORQJHU� EHOLHYH� WKDW� 'HPRFUDF\� LV�PHUHO\� D� IRUP� RI�
JRYHUQPHQW�� 7KH\� EHOLHYH� DQG� WKH\� KDYH� DWWHPSWHG� WR� VKRZ� LQ� VRPH� RI�
WKHLU� ODWHVW� SXEOLFDWLRQV�� WKDW� LW� LV� D� SKLORVRSK\� RI� OLIH�� 7KH� ,QGLDQV� FODLP�
WKDW�WKHLU�VWDWH�LV�EDVHG�RQ�WKH�*DQGKLDQ�LGHRORJ\��
7KH�8OWLPDWH�3KLORVRSK\�RI�0DQ�DQG�8QLYHUVH�

$Q� LGHRORJ\�PD\�EH�ZURQJ�RU� ULJKW�EXW� WR� LWV� ORYHUV� LW� LV� WKH�VROH�
WUXWK� LQ� WKH�ZRUOG� DQG� WKH� RQO\� YLHZ� RI�PDQ� DQG�XQLYHUVH��ZKLFK� FDQ�EH�
UDWLRQDOO\�HVWDEOLVKHG��:KHQ�WKH\�WU\� WR� LQWHUSUHW�RU�GHIHQG� LW� LQWHOOHFWXDOO\��
WKHLU�DLP�LV�UHDOO\� WR�EULQJ�WR� OLJKW� WKH�RQO\�UDWLRQDO�V\VWHP�LQ�WKH�XQLYHUVH�
ZKLFK�WKH\�EHOLHYH�WR�EH�ODWHQW�LQ�WKH�QDWXUH�RI�WKHLU�LGHRORJ\�DQG�FDQQRW�EH�
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IRXQG�DQ\ZKHUH�HOVH��%XW�LW�LV�HYLGHQW�WKDW��VLQFH�7UXWK�LV�RQH��ZH�FDQ�KDYH�
RQO\� RQH� SKLORVRSKLFDO� V\VWHP� WKDW� LV� UHDOO\� FRUUHFW� DQG� VFLHQWLILF� DQG� QRW�
WZR� RU� PRUH�� 7KLV� PHDQV� WKDW� LQ� WKH� UDFH� RI� LGHRORJLHV� IRU� WKHLU� RZQ�
VFLHQWLILF� LQWHUSUHWDWLRQ� RQO\� RQH� LGHRORJ\� ZLOO� VXFFHHG� DQG� WKDW� LGHRORJ\�
ZLOO� VXUYLYH� DQG� GRPLQDWH� WKH� ZRUOG� ZKLOH� DOO� RWKHU� LGHRORJLHV� ZLOO�
GLVDSSHDU��7KH�VXUYLYLQJ� LGHRORJ\�ZLOO�SURYH� WR�EH�WKH�XOWLPDWH�SKLORVRSK\�
RI� PDQ� DQG� XQLYHUVH�� ZKLFK� KDV� EHHQ� WKH� GUHDP� DQG� VHDUFK� RI� DOO�
SKLORVRSKHUV� DQG� VFLHQWLVWV� HYHU� VLQFH� WKH� GDZQ� RI� UHDVRQ�� 7KHUH� LV� HYHU\�
UHDVRQ� WR� EHOLHYH� WKDW� ,VODP� LV� WKH� RQO\� LGHRORJ\� WKDW� FDQ� OHQG� LWVHOI� WR� D�
UHDOO\� VFLHQWLILF� LQWHUSUHWDWLRQ�DV�D�YLHZ�RI� WKH�XQLYHUVH��%XW�ZKDW�KDYH�ZH�
GRQH�VR�IDU�WR�VKRZ�WR�WKH�ZRUOG�WKDW�RXU�FRQYLFWLRQ�LV�ZHOO�IRXQGHG"�2XU�
UHPLVVQHVV� LQ� WKLV�PDWWHU�KDV�EHHQ�PDGH�PRUH�VHULRXV�E\�WKH�IDFW� WKDW� WKH�
IROORZHUV�RI�RWKHU�LGHRORJLHV�KDYH�DOUHDG\�GRQH�D�ORW�WR�VKRZ�WR�WKH�ZRUOG�
WKDW� WKHLU� LGHRORJLHV� DORQH� DUH� VFLHQWLILF� DQG� WKH� LQWHOOLJHQWVLD�RI� WKH�ZRUOG�
LQFOXGLQJ� WKDW� RI� WKH� 0XVOLP� ZRUOG�� WKH� VHFWLRQ� RI� KXPDQLW\� DQG� RI� WKH�
0XVOLP� SRSXODWLRQ� WKDW� UHDOO\�PDWWHUV�� LV� UDOO\LQJ�PRUH� DQG�PRUH� WR� WKHLU�
VLGH�HYHU\�GD\��
,VODPLF�5HVHDUFK�D�0DWWHU�RI�9LWDO�LPSRUWDQFH�

$W� WKLV� FULWLFDO� VWDJH� RI� RXU� OLIH�� ZKHQ� ZH� DUH� IDFLQJ� D� VHULRXV�
FKDOOHQJH� WR�RXU�H[LVWHQFH�IURP�RWKHU� LGHRORJLHV��ZH�FDQ�VDYH�RXUVHOYHV�DV�
DQ� LGHRORJLFDO� FRPPXQLW\� RQO\� E\� SURGXFLQJ� D� VFLHQWLILF� LQWHUSUHWDWLRQ� RI�
,VODP��,W�LV�WR�WKLV�HQG�WKDW�DOO�RUJDQL]DWLRQV�RI�,VODPLF�UHVHDUFK��LI�WKH\�DUH�
ZRUWK� WKHLU� QDPH�� VKRXOG� FRQYHUJH� WKHLU� HQHUJLHV��7KHUH� LV� QR� WLPH� WR� EH�
ORVW�� 3URFUDVWLQDWLRQ� KDV� EHHQ� WKH� UXLQ� RI�PDQ\� D� FRPPXQLW\� LQ� WKH� SDVW��
,VODPLF� UHVHDUFK� LV� QRW� D� OX[XU\� IRU� XV� WKDW� ZH� PD\� LQGXOJH� LQ� DW� RXU�
FRQYHQLHQFH�RU� OHLVXUH��,W� LV� D�PDWWHU�RI� OLIH�DQG�GHDWK�IRU�XV��,I�ZH�IDLO�WR�
WDNH�LW�VHULRXVO\�DW�RQFH�ZH�VKDOO�EH�FRXUWLQJ�FHUWDLQ�H[WLQFWLRQ���
7KH�:D\�WR�6DYH�2XUVHOYHV�IURP�EHLQJ�&RQYHUWHG�WR�:URQJ�
,GHDV�

,GHDV�DUH�D�IDU�JUHDWHU�IRUFH�RI�FRQTXHVW�DQG�VXEMXJDWLRQ�LQ�PRGHUQ�
WLPHV� WKDQ� DOO� WKH� DUPDPHQWV� FRPELQHG�� 6LQFH� WKH\� FDQ� WUDYHO� RQ� WKH�
ZLUHOHVV�WKH\�PRYH�IDVWHU�WKDQ�DUPDPHQWV��7KH\�FDQ�WUDQVFHQG�JHRJUDSKLFDO�
EDUULHUV�DQG�FURVV�SROLWLFDO�ERXQGDULHV�ZLWKRXW�HQFRXQWHULQJ�DQ\�KLQGUDQFH��
(YHU\� VWDWH� LV� DQ� RUJDQL]HG� LGHRORJLFDO� FRPPXQLW\�� $Q� LGHRORJLFDO�
FRPPXQLW\� WKDW� GRHV� QRW� HQGHDYRU� WR� FRQTXHU� RWKHU� LGHRORJLFDO�
FRPPXQLWLHV�ZLWK�LWV� LGHDV�UXQV�WKH�ULVN�RI�EHLQJ�FRQTXHUHG�E\�WKHP�LWVHOI�
DQG�EHLQJ�ZLSHG�RXW�RI�H[LVWHQFH��,Q�IDFW�ZH�DUH�DOUHDG\�RQ�WKH�ZD\�WR�RXU�
FRPSOHWH�PHQWDO�DQG�SV\FKRORJLFDO�FRQTXHVW�E\�RWKHU�LGHDV�DQG�KHQFH�RXU�
FRPSOHWH� REOLWHUDWLRQ� DV�0XVOLPV�� VLPSO\�EHFDXVH�ZH�KDYH� DEDQGRQHG� WKH�
HIIRUW� WR�ZLQ�RWKHU�SHRSOH�WR�RXU�LGHRORJ\��2XWZDUGO\�ZH�DUH�VWLOO�0XVOLPV�
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EXW�LQZDUGO\�PRVW�RI�XV�KDYH�ORVW�RXU�IDLWK�LQ�,VODP�DQG�KDYH�EHJXQ�WR�OLNH�
DQG�ORYH�RWKHU�LGHRORJLHV�DW�WKH�H[SHQVH�RI�,VODP���

7R� WKH� H[WHQW� WR�ZKLFK�RXU� ORYH� IRU�RWKHU� LGHRORJLHV� LV� LQFUHDVLQJ�
RXU� IDLWK� LQ� ,VODP� LV� GHFOLQLQJ�� ,PPRUDOLW\�� QHSRWLVP�� FRUUXSWLRQ�� VHOI�
VHHNLQJ�� IDYRULWLVP�� UDFLVP��SURYLQFLDOLVP�DQG�DOO� WKH�HYLO�SUDFWLFHV� WKDW�DUH�
VSUHDGLQJ�DPRQJ�XV��DQG�RI�ZKLFK�VRPH�JRRG�SHRSOH�DPRQJ�XV�DUH�DOZD\V�
FRPSODLQLQJ�� DUH� EXW� WKH� V\PSWRPV� RI� RXU� GHFOLQLQJ� IDLWK�� $QRWKHU�
V\PSWRP�RI�RXU�GZLQGOLQJ�IDLWK�LV�WKDW�ZH�KDYH�ORVW�D�FRUUHFW�XQGHUVWDQGLQJ�
RI�,VODP�DQG�VRPH�RI�XV�ZKR�DUH�DV�PXFK�WKH�YLFWLPV�RI�WKH�SURSDJDQGD�RI�
RWKHU�LGHRORJLHV�DV�DQ\�DPRQJ�XV��KDYH�FRPH�IRUZDUG�WR�LQWHUSUHW�,VODP�LQ�
WKHLU�RZQ�ZD\�DV� LI� WR�KHOS� LW�RXW�RI� LWV�SUHVHQW�GLIILFXOWLHV��7KLV�KDV�JLYHQ�
ULVH�WR�D�QXPEHU�RI�FRQIOLFWLQJ�LQWHUSUHWDWLRQV�RI�,VODP�DQG�OHG�WR�D�IXUWKHU�
FRQIXVLRQ�DQG�D�IXUWKHU�GHWHULRUDWLRQ�RI�RXU�IDLWK�LQ�,VODP�DV�LW�LV�NQRZQ��RQ�
KLVWRULFDO�HYLGHQFH�� WR�KDYH�EHHQ�XQGHUVWRRG�DQG�SUDFWLFHG�E\�WKH�3URSKHW�
�6$:�� DQG� KLV� LPPHGLDWH� IROORZHUV�� 7KLV� VWDWH� RI� WKLQJV� KDV�PDGH� VRPH�
VLQFHUH�0XVOLPV�YHU\�DQ[LRXV�DQG�WKH\�DUH�PDNLQJ�VWUHQXRXV�HIIRUWV�WR�ZLQ�
WKH�0XVOLPV�EDFN�WR�,VODP�E\�DSSHDOLQJ�WR�WKHLU�IDLWK�LQ�WKH�4XU·DQ�DQG�WKH�
3URSKHW��6$:���%XW�LQ�VSLWH�RI�WKHVH�HIIRUWV�WKH�DYHUDJH�0XVOLP�LV�UHFHGLQJ�
HYHU�IDUWKHU�DQG�IDUWKHU�DZD\�IURP�,VODP�HYHU\�GD\��6XFK�HIIRUWV��EDVHG�DV�
WKH\� DUH� RQ� RXU� LJQRUDQFH� RI� WKH� GLIILFXOWLHV� RI� WKH� 0XVOLP� GLVEHOLHYHU��
LQGHHG��FDQ�QHYHU�EH�VXFFHVVIXO��)RU�WKH�0XVOLP�ZKR�ORVHV�KLV�IDLWK�LQ�,VODP�
ERUURZV� KLV� LGHDV� IURP� RWKHU� LGHRORJLHV� LQ� WKH� QDPH� RI� UDWLRQDOLVP��
NQRZOHGJH�� OHDUQLQJ�� VFLHQFH� RU� SKLORVRSK\�� ,Q� RUGHU� WR� ZLQ� KLP� EDFN� WR�
,VODP�ZH�PXVW�SURGXFH�D�VXLWDEOH�OLWHUDWXUH�FDOFXODWHG�WR�LQIOXHQFH�KLV�WXWRU��
WKH�QRQ�0XVOLP�LGHRORJLVW��LQ�IDYRU�RI�,VODP��
7KH�:D\�WR�:LQ�WKH�QRQ�0XVOLP�WR�,VODP�

%XW� WKH� PHWKRG� RI� SUHVHQWLQJ� ,VODP� WR� D� QRQ�0XVOLP� LV� IDU�
GLIIHUHQW�IURP�WKDW�ZH�XVXDOO\�HPSOR\�IRU�EULQJLQJ�LW�KRPH�WR�D�0XVOLP��IRU�
WKH� VLPSOH� UHDVRQ� WKDW�ZH�KDYH� WR�SURFHHG� DOZD\V� IURP� WKH�NQRZQ� WR� WKH�
XQNQRZQ� DQG� WKH� NQRZQ� RI� WKH� QRQ�0XVOLP� LV� YHU\� GLIIHUHQW� IURP� WKH�
NQRZQ� RI� WKH�0XVOLP�� 7KH�0XVOLP� NQRZV� WKDW� WKH� 4XU·DQ� LV� D� UHYHDOHG�
ERRN�� WKH� QRQ�0XVOLP� GRHV� QRW� NQRZ� LW�� 7KH� ODWWHU� NQRZV� RQO\� WKH� IDFWV�
DQG�ODZV�RI�QDWXUH�ZKLFK�KH�FDQ�GLVFRYHU�DV�D�UHVXOW�RI�KLV�VWXG\�RI�QDWXUDO�
SKHQRPHQD� DQG� ZH� KDYH� WR� DSSHDO� WR� WKHVH� IDFWV� DQG� ODZV� DORQH� ZKLOH�
FDOOLQJ�KLP�WR�,VODP��7KLV�LV�QRW�D�QHZ�PHWKRG�RI�SUHDFKLQJ�,VODP��7KLV�LV�
LQGHHG�WKH�PHWKRG�RI�WKH�+RO\�4XU·DQ��ZKLFK�LQYLWHV�WKH�GLVEHOLHYHUV�DJDLQ�
DQG�DJDLQ�WR�VWXG\�WKH�PDQLIHVWDWLRQV�RI�QDWXUH�DQG�FODLPV�WR�EH�D�GLYLQHO\�
UHYHDOHG�ERRN�RQ�WKH�EDVLV�RI�IDFWV�WKDW�FDQ�EH�DVFHUWDLQHG�IURP�WKDW�VWXG\��

7KH� 4XU·DQ� LQ� IDFW� PDNHV� D� SUHGLFWLRQ� WKDW� WKH� IDFWV� RI� QDWXUH�
UHODWLQJ� WR� WKH� H[WHUQDO� XQLYHUVH� DQG� WR� WKH� KXPDQ� PLQG� ZLOO� EH� PDGH�
NQRZQ� E\� WKH� &UHDWRU� LQ� WKH� QHDU� IXWXUH� LQ� VXFK� DQ� DEXQGDQFH� WKDW� WKH�
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GLVEHOLHYHU·V�ZLOO�EH�IRUFHG�WR�UHDOL]H�WKH�WUXWK�RI�WKH�4XU·DQ��7DNLQJ�D�OHDG�
IURP�WKH�4XU·DQ�WKURXJK�WKH�0XVOLP�VFKRODUV��ZKR�DUH�UHFRJQL]HG�E\�DOO�DV�
WKH�UHDO�LQYHQWRUV�RI�WKH�VFLHQWLILF�PHWKRG��PDQ�KDV�EHHQ�PDNLQJ�D�GHWDLOHG�
DQG�V\VWHPDWLF�VWXG\�RI�WKH�SKHQRPHQD�RI�QDWXUH�VLQFH�WKH�DGYHQW�RI�,VODP��
+H�KDV�QRZ�DFFXPXODWHG�D�KXJH�PDVV�RI�IDFWV�DERXW�QDWXUH��ZKLFK�KH�KDV�
FODVVLILHG� LQ� D� QXPEHU� RI� V\VWHPV� NQRZQ� FROOHFWLYHO\� DV� 6FLHQFH�� 7KH�
V\VWHPV� UHODWLQJ� WR� IDFWV� DERXW�PDWWHU�� DQLPDO� DQG�PDQ� �KXPDQ�PLQG�� DUH�
NQRZQ�DV�3K\VLFV��%LRORJ\�DQG�3V\FKRORJ\�UHVSHFWLYHO\��
7KH�)DLOXUH�RI�WKH�QRQ�0XVOLP�

0DQ� KDV� QR� GRXEW� VXFFHHGHG� LQ� FROOHFWLQJ� WKH� IDFWV� RI� QDWXUH�
FDUHIXOO\�DQG�DFFXUDWHO\�EXW�KH�KDV�IDLOHG�WR�XQGHUVWDQG�WKH�UHODWLRQ�LQ�ZKLFK�
WKH\� VWDQG� WR� WKH� QDWXUH� RI� WKH� XOWLPDWH�5HDOLW\� DQG� FRQVHTXHQWO\� WR� HDFK�
RWKHU��7KDW� LV�ZK\� WKH� GLYHUVLW\�RI�KLV� LGHDOV�� LGHRORJLHV� DQG�SKLORVRSKLFDO�
V\VWHPV� VWLOO� FRQWLQXHV�� )RU� HYHU\� SKLORVRSKLFDO� V\VWHP� LV� DQ� DWWHPSW� WR�
H[SODLQ�RU�HVWDEOLVK� WKH� UHODWLRQ�RI� WKH�NQRZQ�VFLHQWLILF�IDFWV� WR�WKH�QDWXUH�
RI�5HDOLW\�ZLWK�ZKLFK� WKH\� KDYH� WR� EH� UDWLRQDOO\� FRQVLVWHQW�� ,W� LV�� LQ� RWKHU�
ZRUGV��WKH�DWWHPSW�WR�DUUDQJH�VFLHQWLILF�IDFWV�LQ�D�UDWLRQDO�RUGHU��$Q�LGHDO�LV�
D�YLHZ�RI�WKH�QDWXUH�RI�5HDOLW\�DQG�LWV�FKDUDFWHULVWLFV��$Q�LGHRORJ\�LV�D�ERG\�
RI�LGHDV��GHULYHG�IURP�DQ�LGHDO��ZKLFK�PD\�RU�PD\�QRW�EH�UDWLRQDOO\�RUGHUHG��
$�SKLORVRSKLFDO�V\VWHP�LV�D�UDWLRQDOO\�RUGHUHG�ERG\�RI�IDFWV�GHULYHG�IURP�D�
YLVLRQ�RI�WKH�QDWXUH�RI�5HDOLW\��
7KH�0HWKRG�RI�WKH�3KLORVRSKHU�

7KH� SKLORVRSKHU� KDV� ILUVW� RI� DOO� DQ� LQWXLWLRQ�� D� YLVLRQ� RU� D� IDLWK�
DERXW�WKH�QDWXUH�RI�5HDOLW\��ZKLFK�PD\�EH�LQVSLUHG�ULJKWO\�RU�ZURQJO\�E\�WKH�
IDFWV�NQRZQ�WR�KLP��DQG�WKHQ�JRHV�RQ�WR�VKRZ�LWV�UHODWLRQ�WR�IDFWV��WKDW� LV��
WR�UDWLRQDOL]H�KLV�EDVLF�FRQFHSW�RI�WKH�QDWXUH�RI�5HDOLW\��:KHQ�KLV�LQWXLWLRQ�
RI�5HDOLW\�LV�ZURQJ�KLV�UDWLRQDOL]DWLRQ�LV�ZURQJ�DQG�WKH�UDWLRQDO�DUUDQJHPHQW�
RU�WKH�LQWHOOHFWXDO�V\VWHP�RI�KLV�LGHDV�LV�IXOO�RI�ORRSKROHV�DQG�GLVFUHSDQFLHV��
ZKLFK� KH� RYHUORRNV� RU� DWWHPSWV� WR� FRQFHDO� LQ� KLV� DUJXPHQWV�� 6XFK�
ORRSKROHV� DQG�GLVFUHSDQFLHV�PDQLIHVW� WKHPVHOYHV�PRUH�SURPLQHQWO\� LQ� WKH�
KXPDQ� DQG� VRFLDO� VFLHQFHV� L�H��� ,QGLYLGXDO� 3V\FKRORJ\�� 6RFLDO� 3V\FKRORJ\��
DQG� WKH� 3KLORVRSKLHV� RI� 3ROLWLFV��(WKLFV��(GXFDWLRQ��$UW�� ODZ� DQG�+LVWRU\��
ZKLFK�DUH�GLUHFWO\�EDVHG�RQ�WKH�SKLORVRSKHU·V�YLHZ�RI�WKH�QDWXUH�RI�PDQ�DQG�
XQLYHUVH��7KDW�LV�ZK\��DV�WKH�VFKRODUV�RI�WKH�:HVW�WKHPVHOYHV�DGPLW��WKHUH�LV�
D�FKDRV�LQ�WKH�VRFLDO�VFLHQFHV�DV�WKH\�DUH�GHYHORSHG�DW�SUHVHQW�LQ�WKH�:HVW��
ZKHUH�D�PHFKDQLFDO�RU�PDWHULDOLVWLF�RXWORRN�RQ�OLIH�JHQHUDOO\�SUHYDLOV�DPRQJ�
WKH�SKLORVRSKHUV�RI�KXPDQ�DFWLYLW\��

2Q�WKH�RWKHU�KDQG�LI�WKH�SKLORVRSKHU·V�LQWXLWLRQ�RI�5HDOLW\�LV�FRUUHFW��WKH�UHVXOW�
RI�KLV�DWWHPSW�WR�UDWLRQDOL]H�KLV�LQWXLWLRQ�LV�WKDW�WKH�ZKROH�ERG\�RI�VFLHQWLILF�IDFWV�IDOO�LQWR�
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D�EHDXWLIXO� RUGHU� DQG� DVVXPH�D�SHUIHFW� ORJLFDO� DUUDQJHPHQW� LQ�D�SHUIHFW� UDWLRQDO� V\VWHP��
IUHH�IURP�DOO�ORRSKROHV�DQG�GLVFUHSDQFLHV��
7KH�7DVN�EHIRUH�RXU�2UJDQL]DWLRQV�RI�,VODPLF�5HVHDUFK�

7KH�FRUUHFW�YLVLRQ�RI�5HDOLW\� LV� WKDW�RI� WKH�SHUIHFW�SURSKHW�RU�WKDW�
RI�KLV�VLQFHUH�DQG�GHYRWHG�IROORZHU�ZKR�WDNHV�LW�IURP�WKH�SURSKHW�E\�YLUWXH�
RI� KLV� GHYRWLRQ� WR� KLP�� 7KH� WDVN� EHIRUH� RXU� RUJDQL]DWLRQV� RI� ,VODPLF�
UHVHDUFK� LV� WR� VKRZ� WR� WKH� ZRUOG� WKDW� DOO� VFLHQWLILF� IDFWV� DW� WKH� SK\VLFDO��
ELRORJLFDO� DQG� SV\FKRORJLFDO� OHYHOV� RI� H[LVWHQFH� DUH� UHOHYDQW� RQO\� WR� WKH�
LQWXLWLRQ�RI� UHDOLW\�ZKLFK� WKH�4XU·DQ�FUHDWHV�� ,Q� WKLV�ZD\� WKH�SKLORVRSKLFDO�
V\VWHPV� WKDW� EDU� WKH� QRQ�0XVOLP� IURP� FRPLQJ� RYHU� WR� ,VODP� DQG� VWHDO�
TXLHWO\� WKH� IDLWK� RI� WKH�0XVOLP� EHOLHYHU�ZLOO� EH� VKDWWHUHG�� 7KH� VXSSRUW� RI�
VFLHQWLILF� IDFWV�ZLOO�EH� WDNHQ�DZD\� IURP�WKHP�DQG�PDGH�DYDLODEOH� WR�,VODP��
+HQFH�WKHVH�V\VWHPV�ZLOO�EHFRPH�XQFRQYLQFLQJ��LQHIIHFWLYH�DQG�XVHOHVV�DQG�
D�QHZ�FOHDQ�� FRUUHFW� DQG�FRQYLQFLQJ�SKLORVRSKLFDO� V\VWHP� WRWDOO\� IDYRUDEOH�
WR� ,VODP� ZLOO� HPHUJH� WR� WDNH� WKHLU� SODFH�� 7KDW� LV� KRZ� ZH� FDQ� SXUJH� WKH�
H[LVWLQJ�PDVV�RI�NQRZOHGJH�RI�LWV�HUURUV� LQ�WKH� OLJKW�RI�WKH�4XU·DQ��7KDW�LV�
KRZ�ZH�FDQ�SURYH�WKDW�WKH�FRUUHFW�YLVLRQ�RI�5HDOLW\�LV�WKDW�ZKLFK�LV�FUHDWHG�
E\�WKH�+RO\�4XU·DQ��7KDW�LV�KRZ�ZH�FDQ�VWDUW�IURP�WKH�NQRZQ�RI�WKH�QRQ�
0XVOLP�³�VFLHQWLILF� IDFWV�³�DQG�EULQJ�KLP� WR�KLV�XQNQRZQ�³�D�IDLWK� LQ�
,VODP��DQG� WKDW� LV�KRZ�ZH�FDQ�VDYH�WKH�0XVOLP�VNHSWLF�IURP�JRLQJ�DVWUD\��
7KDW� LV�KRZ�ZH�FDQ�SURGXFH�D�VFLHQWLILF� LQWHUSUHWDWLRQ�RI�,VODP��ZKLFK�ZH�
QHHG�IRU�RXU�YHU\�H[LVWHQFH�LQ�WKLV�DJH��

:KHQ�D�VFLHQWLILF�LQWHUSUHWDWLRQ�RI�,VODP��ZKLFK�ZLOO�EH�DW�WKH�VDPH�
WLPH�D�VFLHQWLILF�LQWHUSUHWDWLRQ�RI�PDQ�DQG�XQLYHUVH��KDV�DFWXDOO\�HPHUJHG��LW�
ZLOO� SURYLGH� XV� ZLWK� D� FRUUHFW� IRXQGDWLRQ� IRU� WKH� UHRUJDQL]DWLRQ� RI� VRFLDO�
VFLHQFHV�� ,W�ZLOO� HQDEOH� XV� WR� JLYH� D� OHDG� WR� WKH� VRFLDO� SKLORVRSKHUV� RI� WKH�
:HVW� LQ� WKHLU� HIIRUW� ³� ZKLFK� KDV� KLWKHUWR� IDLOHG� ³� RI� WXUQLQJ� VRFLDO�
VFLHQFHV� LQWR� UHDO� VFLHQFHV�� ,QGHHG� WKH� ZRUN� RI� RXU� LQVWLWXWHV� RI� ,VODPLF�
UHVHDUFK� ZLOO� QRW� EH� WDNHQ� WR� KDYH� JRQH� EH\RQG� LWV� SUHOLPLQDU\� VWDJHV� VR�
ORQJ� DV� WKH\� KDYH� QRW� UHFRQVWUXFWHG� ,QGLYLGXDO� 3V\FKRORJ\� DQG� 6RFLDO�
3V\FKRORJ\� DQG� WKH� SKLORVRSKLHV� RI� 3ROLWLFV�� (WKLFV�� (GXFDWLRQ�� $UW��
(FRQRPLFV��/DZ� DQG�+LVWRU\� DV� SDUWV� RI� D� VLQJOH� SKLORVRSKLFDO� V\VWHP�RI�
,VODP�� 7KLV� LV� HYLGHQWO\� D� WDVN� WKDW� FDQ� HQJDJH� D� GR]HQ� VFKRODUV� IRU� D�
FRQVLGHUDEOH�QXPEHU�RI�\HDUV��7KLV�VKRZV�WKH�H[WHQW�DQG�VFRSH�RI�WKH�ZRUN�
WKDW�RXU�LQVWLWXWHV�RI�,VODPLF�UHVHDUFK�KDYH�EHIRUH�WKHP��
$�%LRORJLFDO�1HFHVVLW\�

$�VFLHQWLILF�LQWHUSUHWDWLRQ�RI�,VODP��,�UHSHDW��LV�D�ELRORJLFDO�QHFHVVLW\�
IRU�WKH�0XVOLP�FRPPXQLW\�WRGD\�DQG�ZH�FDQ�LJQRUH�LW�RQO\�DW�WKH�SHQDOW\�RI�
GHDWK��,W�LV�VDLG�WKDW�RIIHQFH�LV�WKH�EHVW�NLQG�RI�GHIHQVH��7KLV�LV�WUXH�DV�PXFK�
RI�WKH�EDWWOH�D�VWDWH�KDV�WR�ILJKW�RQ�WKH�LGHRORJLFDO�IURQW��DV�LW�LV�WUXH�RI�WKH�
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EDWWOH�LW�KDV�WR�ILJKW�RQ�WKH�PLOLWDU\�IURQW��,I�ZH�GR�QRW�RSHQ�DQ�LGHRORJLFDO�
RIIHQVLYH�VRRQ�HQRXJK�ZH�PD\�KDYH�QR�LGHRORJ\�WR�GHIHQG��RU�DW�OHDVW�ILQG�
WKDW�WKH�LGHRORJ\�ZH�KDYH�WR�GHIHQG�LV�QRW�WKH�VDPH�ZH�KDG�WR�GHIHQG�VRPH�
\HDUV�DJR��%XW�ZH�FDQQRW�RSHQ�DQ�LGHRORJLFDO�RIIHQVLYH�XQOHVV�ZH�SURGXFH�D�
VFLHQWLILF� LQWHUSUHWDWLRQ�RI� ,VODP� LQ� WKH�PDQQHU�RXWOLQHG�DERYH��,Q�YLHZ�RI�
WKH� XUJHQF\� RI� WKH� WDVN� ZH� QHHG� WR� HPSOR\� WKH� VHUYLFHV� RI� RXU� PRVW�
SRZHUIXO� LQWHOOHFWV� IRU� LWV� VSHHG\� DQG� VXFFHVVIXO� DFFRPSOLVKPHQW�� $OO� WKH�
IXQGV�WKDW�ZH�FDQ�VSDUH�PXVW�EH�XWLOL]HG�IRU�WKLV�WDVN�DQG�LW�VKRXOG�EH�WKH�
H[FOXVLYH�FRQFHUQ�RI� WKRVH�RI�RXU�UHVHDUFK�VFKRODUV�ZKR�FDQ�SDUWLFLSDWH� LQ�
LW��IRU�D�FRQVLGHUDEOH�WLPH�WR�FRPH��,�GR�QRW�PHDQ�WKDW�LQ�WKH�PHDQWLPH�ZH�
VKRXOG� VWRS� 2ULHQWDO� UHVHDUFK� DQG� PHFKDQLFDO� ,VODPLF� UHVHDUFK�� EXW� ZH�
VKRXOG� FHUWDLQO\� FRQILQH�2ULHQWDO� UHVHDUFK��ZKDWHYHU� WKH� WLWOH� XQGHU�ZKLFK�
ZH�PD\�OLNH�WR�UHWDLQ�LW� LQ�IXWXUH��WR�WKH�XQLYHUVLWLHV��DV�LW�FDQ�KDYH�QRWKLQJ�
WR�GR�ZLWK�RXU�LQVWLWXWHV�RI�,VODPLF�UHVHDUFK��
7KH�3ODFH�RI�0HFKDQLFDO�,VODPLF�5HVHDUFK�

$V� UHJDUGV�PHFKDQLFDO� ,VODPLF� UHVHDUFK� LW� VKRXOG�EH� VXERUGLQDWHG�
HQWLUHO\� WR� WKH� QHHGV� RI� WKH� RULJLQDO� ,VODPLF� UHVHDUFK� DQG� VKRXOG� EH�
XQGHUWDNHQ�DW�WKH�UHTXHVW�RI�WKH�,VODPLF�UHVHDUFK�VFKRODU�HQJDJHG�LQ�RULJLQDO�
UHVHDUFK�LQ�RUGHU�WR�PHHW�KLV�UHTXLUHPHQWV�DV�WKH\�DULVH�LQ�WKH�FRXUVH�RI�KLV�
ZRUN��:H�VKDOO�KDYH�WR�UHVRUW�WR�PHFKDQLFDO�,VODPLF�UHVHDUFK�DOVR�ZKHQ�ZH�
SURFHHG� WR� WUDQVODWH� WKH� VDFUHG� ERRNV� DQG� ERRNV� WKDW� HPERG\� WKHLU� QHZ�
VFLHQWLILF� LQWHUSUHWDWLRQ� LQWR� RWKHU� ODQJXDJHV� RI� WKH� ZRUOG�� IRU� WKH�
SURSDJDWLRQ� RI� ,VODP�� %XW� LW� ZLOO� LQGLFDWH� D� VHULRXV� ODFN� RI� D� VHQVH� RI�
SURSRUWLRQ�RQ�RXU�SDUW�WR�FRQFHQWUDWH�RQ�PHFKDQLFDO�UHVHDUFK�RQ�WKH�VDFUHG�
ERRNV�� IRU� LWV� RZQ� VDNH�� DW� D� WLPH�ZKHQ� RXU� IDLWK� LQ� WKH� VDFUHG� ERRNV� LV�
EHLQJ� LWVHOI� VKDWWHUHG�� ,W� ZLOO� EH� OLNH� WDNLQJ� SDLQV� WR� FRXQW� DFFXUDWHO\� WKH�
QXPEHU� RI� SHUVRQV� LQ� D� VLQNLQJ� ERDW� RU� WR� GHVFULEH� WKH� FRORUV� RI� WKHLU�
FORWKHV�GXULQJ�FULWLFDO�PRPHQWV�ZKHQ�HYHU\WKLQJ�FRXOG�EH�GRQH�WR�VDYH�WKH�
ERDW�LWVHOI�³�WLOO�WKH�ERDW�KDV�DFWXDOO\�VXQN��$Q�H[FHOOHQW�LQGH[�RI�WKH�+RO\�
4XU·DQ�RU�D�VLPLODU�SURGXFW�RI�PHFKDQLFDO�,VODPLF�UHVHDUFK��HYHQ�LI�LW�LV�WKH�
SUHFLRXV� UHVXOW�RI�\HDUV�RI�KDUG� ODERU�RQ� WKH�SDUW�RI�D�0XVOLP�2ULHQWDOLVW��
ZLOO�EH�RI�QR�XVH�WR�D�0XVOLP�ZKR�KDV�ORVW�KLV�IDLWK�LQ�,VODP��
7KH�,PPHGLDWH�1HHG�RI�WKH�0XVOLP�&RPPXQLW\�

,W�LV�VRPHWLPHV�VDLG�WKDW�WKH�FU\LQJ�QHHG�RI�WKH�0XVOLP�FRPPXQLW\�
DW�SUHVHQW� LV� WKH�IRUPXODWLRQ�RI�D�QHZ�OHJDO�V\VWHP�RI�,VODP��%XW�KRZ�FDQ�
ZH� KDYH� D� QHZ� OHJDO� V\VWHP�RI� ,VODP�XQOHVV�ZH�KDYH� ILUVW� RI� DOO� D� FRUUHFW�
XQGHUVWDQGLQJ� RI� ,VODP��:H� VKRXOG� ILUVW� NQRZ� WKH� ,VODP� IURP�ZKLFK� ZH�
KDYH� WR� GHULYH� D� QHZ� OHJDO� V\VWHP�� :H� 0XVOLPV� DUH� DW� SUHVHQW� GLYLGHG�
DPRQJ� XV� DV� UHJDUGV� WKH� WUXH� LQWHUSUHWDWLRQ� RI� ,VODP� DQG� DUH� JLYLQJ� D�
QXPEHU�RI�FRQIOLFWLQJ� LQWHUSUHWDWLRQV�WR� LW��:KHQ�D�VFLHQWLILF� LQWHUSUHWDWLRQ�
RI�,VODP�ZKLFK�FDQ�EH�RQO\�RQH�DQG�QRW�PDQ\��EHFRPHV�DYDLODEOH��LW�ZLOO�EH�



The Qur’anic Horizons 5:1 26 

QRW�RQO\�D�FRPSOHWH�UHIXWDWLRQ�RI�DOO�ZURQJ�LGHRORJLHV�DQG�SKLORVRSKLHV�RI�
WKH�QRQ�0XVOLP�EXW�DOVR�D�FRPSOHWH�UHIXWDWLRQ�RI�WKH�ZURQJ�LQWHUSUHWDWLRQV�
RI� ,VODP� LQ� RUGHU� WR� JLYH� LW� D� QHZ� DSSHDUDQFH� PRUH� DFFHSWDEOH� WR� LWV�
PRGHUQL]HG�0XVOLP�FULWLFV��$�VFLHQWLILF�LQWHUSUHWDWLRQ�RI�,VODP�LV��WKHUHIRUH��
WKH� RQO\� EDVLV� RQ� ZKLFK� ZH� FDQ� EXLOG� RXU� OHJDO� V\VWHP�� ,Q� IDFW� ZKHQ� D�
VFLHQWLILF� LQWHUSUHWDWLRQ� RI� ,VODP� KDV� DFWXDOO\� HPHUJHG� ZH� VKDOO� ILQG� WKDW�
PDQ\�RI�WKH�SUREOHPV�RI�HYROYLQJ�D�OHJDO�V\VWHP�RI�,VODP�DUH�DOUHDG\�VROYHG�
DQG�WKDW�WKH�ZKROH�WDVN�KDV�EHFRPH�YHU\�HDV\���
$Q�,QRSSRUWXQH�$WWHPSW�

$W� WKLV� VWDJH� RI� RXU� OLIH� ZKHQ� RXU� IDLWK� LQ� ,VODP� LV� DJDLQ� DW� WKH�
ORZHVW� HEE�� DQ\� DWWHPSW� WR� UHYLVH� WKH� OHJDO� V\VWHP� RI� ,VODP� ZLOO� EH�PRVW�
LQRSSRUWXQH�� ,W� ZLOO� KDYH� WKH� HIIHFW� RI� VSRLOLQJ� UDWKHU� WKDQ� LPSURYLQJ� WKH�
H[LVWLQJ� ODZV� RI� ,VODP�� ,W� LV� WKH� OLJKW� RI� IDLWK� DORQH� WKDW� FDQ� JXLGH� WKH�
0XMWDKLG� FRUUHFWO\� RQ� WKH� SDWK� RI� ,MWLKDG�� :KHUH� LV� WKDW� OLJKW� WR� EH� IRXQG�
WRGD\"�1RW�RQO\�D�SURORQJHG�VWXG\�RI�WKH�VDFUHG�ERRNV�EXW�DOVR�D�FRPSOHWH�
VXEPLVVLRQ�WR�WKH�PRUDO�DQG�UHOLJLRXV�GLVFLSOLQH�RI�,VODP�LV�HVVHQWLDO�IRU�WKH�
HPHUJHQFH�RI�WKDW� OLJKW� LQ�LWV�IXOO�EULOOLDQFH��,W� LV�VDLG�WKDW�WKHUH�LV�MXVW�QRZ�
WKH�QHHG�WR�FKDQJH�WKH�VRFLDO� ODZV�RI�,VODP��%XW�VR�ORQJ�DV�ZH�LJQRUH�DQG�
YLRODWH�WKH�VWULFWO\�PRUDO�DQG�UHOLJLRXV�ODZV�RI�,VODP��ZH�FDQQRW�EH�H[SHFWHG�
WR�KDYH�PXFK�UHVSHFW�IRU�LWV�VRFLDO� ODZV�WRR��6R�ORQJ��WKHUHIRUH��ZH�FDQQRW�
EH�LQ�D�SRVLWLRQ�WR�MXGJH�DFFXUDWHO\�KRZ�WKH�VRFLDO�ODZV�RI�,VODP�RXJKW�WR�EH�
FKDQJHG�RU�ZKHWKHU�WKH\�RXJKW�WR�EH�FKDQJHG�DW�DOO��
7KH�5HDO�OMWLKDG�

$�JHQXLQH�,MWLKDG�LV�DOZD\V�WKH�RXWFRPH�RI�DQ�LQWHQVH�ORYH�RI�,VODP��
,Q�VXFK�D�FDVH�LW�LV�D�QDWXUDO�DQG�VSRQWDQHRXV�JURZWK�RXW�RI�WKH�6KDUL¶DK�DV�LW�
ZDV� OHIW� WR�XV�E\� WKH�3URSKHW�DQG�KLV�FRPSDQLRQV��2XU�SUHVHQW�GHVLUH� IRU�
,MWLKDG� LV� QRW� WKH� RXWFRPH� RI� D� ORYH� IRU� ,VODP�� LW� LV� WKH� RXWFRPH� RI� D�
FRQFHDOHG�KDWUHG�IRU�LW�DQG�D�FRYHUW�DGPLUDWLRQ�IRU�RWKHU�LGHRORJLHV��,W�LV�D�
GHVLUH� WR� FKDQJH� WKH� WHQHWV� RI� ,VODP� WR� VXLW� WKH� LGHDV� ZKLFK� ZH� KDYH�
ERUURZHG�IURP�WKHVH�LGHRORJLHV�DQG�ZKLFK�ZH�LQZDUGO\�ORYH�DQG�DGPLUH��,W�
LV� DQ� HIIRUW� WR� HTXLS� ,VODP� ZLWK� WKH� ´ZLVGRPµ� ZH� KDYH� OHDUQW� IURP� WKH�
ORYHUV� RI� RWKHU� LGHRORJLHV� DQG� WR� LPSDUW� LW�ZLWK� D� QHZ� ´EHDXW\µ� DQG� QHZ�
´JUDQGHXUµ�ZH�KDYH�FRQFHLYHG�XQGHU�WKHLU�LGHRORJLFDO�OHDGHUVKLS��,W�LV�QRW�D�
JHQXLQH�,MWLKDG��QRW�D�QDWXUDO�DQG�VSRQWDQHRXV�JURZWK�RXW�RI�WKH�6KDUL¶DK�DW�
DOO��EXW�DQ�DOWHUDWLRQ�RI�WKH�6KDUL¶DK�DFFRUGLQJ�WR�RXU�ZKLPV��D�UHSODFHPHQW�
RI� ,VODP� E\� RWKHU� LGHRORJLHV� RI� RXU� OLNLQJ� DV� PXFK� DV� SRVVLEOH��*HQXLQH�
,MWLKDG�ZLOO�EHFRPH�SRVVLEOH�RQO\�ZKHQ�RXU�ORYH�IRU�,VODP�KDV�ULVHQ�DJDLQ�WR�
LWV�RULJLQDO�KHLJKWV�DQG�ZH�KDYH�EHJXQ�WR�XQGHUVWDQG�WKH�6KDUL¶DK��DV�LW�ZDV�
SUDFWLFHG�E\�WKH�3URSKHW�DQG�KLV�FRPSDQLRQV��LQ�WKH�OLJKW�RI�WKDW�ORYH�RQFH�
PRUH�� 6R� ORQJ� DV� WKDW� VWDJH�RI�RXU� ORYH�KDV�QRW� UHDFKHG� DJDLQ��ZH� FDQQRW�
KDYH�WKH�LQVLJKW�WR�VHH�ZKHWKHU�WKHUH�LV�UHDOO\�DQ\�FKDQJH�LQ�WKH�FRQGLWLRQV�
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RI�RXU�VRFLHW\�ZKLFK�PDNHV�WKH�FKDQJH�RI�VRPH�RI�WKH�ODZV�RI�WKH�6KDUL¶DK�
QHFHVVDU\� XQGHU� WKH� ODZV� RI� WKH� 6KDUL¶DK� LWVHOI�� ,I� 8PDU� �5$$�� KDG� WKDW�
LQVLJKW�LW�GRHV�QRW�IROORZ�WKDW�ZH�WRR�KDYH�JRW�LW�WRGD\�LQ�WKLV�DJH�RI�JHQHUDO�
GLVEHOLHI���
:KDW�WKH�([LVWLQJ�&RQGLWLRQV�RI�2XU�6RFLHW\�5HDOO\�'HPDQG�

:KDW�DSSHDUV�WR�XV�WR�EH�D�FKDQJH�LQ�WKH�FRQGLWLRQV�RI�WKH�VRFLHW\�
FDOOLQJ�IRU�,MWLKDG��DQG�FKDQJH�RI�ODZV�� LV�UHDOO\�RXU�PRUDO�GHWHULRUDWLRQ��RXU�
ORYH�RI�DOLHQ�LGHRORJLHV�DQG�RXU�KDWUHG�RI�WKH�PRUDO�DQG�UHOLJLRXV�GLVFLSOLQH�
RI�,VODP�DFWLQJ�DQG�UHDFWLQJ�RQ�HDFK�RWKHU��$OO�WKHVH�FRQGLWLRQV�DUH�QR�PRUH�
WKDQ� V\PSWRPV� RI� WKH� ORVV� RI� RXU� IDLWK� LQ� ,VODP�� 2XU� ,MWLKDG� ZLOO� QRW�
LPSURYH�WKH�VLWXDWLRQ�EXW�ZLOO�PDNH�LW�ZRUVH��)RU�LW�ZLOO�ORZHU�VWLOO�PRUH�WKH�
SUHVWLJH�RI�WKH�6KDUL¶DK�DQG�DORQJ�ZLWK�LW�WKDW�RI�,VODP�DV�D�ZKROH�DQG�WKXV�
OHDG�WR�D�IXUWKHU�GHWHULRUDWLRQ�RI�RXU�IDLWK��7KDW�LV�ZK\�OTEDO�H[SUHVVHG�WKH�
YLHZ� WKDW� LQ�D�SHULRG�RI�GHFOLQH� LW� LV� IDU�VDIHU� WR� IROORZ� LQ�WKH�IRRWVWHSV�RI�
WKH�E\JRQHV�WKDQ�WR�KDYH�UHVRUW�WR�WKH�,MWLKDG�RI�WKRVH�ZKR�DUH�GHYRLG�RI�WKH�
OLJKW�RI�IDLWK��7KH�SURSHU�FRUUHFWLYH�IRU�WKH�FRQGLWLRQV�PHQWLRQHG�DERYH�LV�
QRW�WR�KDYH�QHZ�,VODPLF�ODZV�ZKLFK�FDQ�DW�WKH�PRVW�GHWHUPLQH�RXU�,VODPLF�
DFWLRQV� RXWZDUGO\� DQG� DUWLILFLDOO\� EXW� UDWKHU� D� QHZ� (GXFDWLRQDO� 6\VWHP� RI�
,VODP� ZKLFK� DORQH� FDQ� EH� UHOLHG� XSRQ� WR� DOWHU� WKH� LQGLYLGXDO� FRPSOHWHO\�
IURP�ZLWKLQ��,W�LV�KDUGO\�FRUUHFW�WKLQNLQJ�WR�HGXFDWH�DQG�WUDLQ�WKH�LQGLYLGXDO�
WR�WKLQN�DQG�DFW�LQ�D�PDQQHU�WKDW�LV�XQ�,VODPLF�DQG�WKHQ�WR�FRPSODLQ�WKDW�KH�
LV�QRW�DFWLQJ� LQ� WKH�,VODPLF�ZD\�DQG�WR�HQIRUFH�ODZV�WR�LPSRVH�DQ�DUWLILFLDO�
FKHFN� RQ� KLV� XQ�,VODPLF� DFWLRQV�� /DZV� DUH� PHDQW� WR� EHFRPH� DFWLYH� RQO\�
ZKHUH�HGXFDWLRQ�KDV�IDLOHG��

,W� LV� VWUDQJH� WKDW� ZH� GHVLUH� WR� DOWHU� WKH� H[LVWLQJ� ,VODPLF� ODZV� WR�
LPSURYH� WKH� VRFLHW\� VXSHUILFLDOO\� DQG� DUWLILFLDOO\� ZLWKRXW� ILUVW� PDNLQJ� DQ�
HIIRUW�WR�LPSURYH�LW�UHDOO\�DQG�EDVLFDOO\�E\�HYROYLQJ�DQG�HQIRUFLQJ�DQ�,VODPLF�
6\VWHP�RI�(GXFDWLRQ��%XW� WKH�FUHDWLRQ�RI�DQ�,VODPLF�6\VWHP�RI�(GXFDWLRQ��
ZKLFK� VKRXOG� QRW� RQO\� EH� ,VODPLF� EXW� DOVR� SHUIHFWO\� VFLHQWLILF�� GHSHQGV� XSRQ�
RXU� SURGXFLQJ� D� VFLHQWLILF� LQWHUSUHWDWLRQ�RI� ,VODP��ZKLFK�� DV�ZH�KDYH� VHHQ�
DERYH�� LV� DOVR� WKH� RQO\� SRVVLEOH� EDVLV� IRU� RXU� OHJDO� V\VWHP� RI� WKH� IXWXUH��
)URP�HYHU\�SRLQW�RI�YLHZ��WKHUHIRUH��RXU�LPPHGLDWH�QHHG�LV�QRW�DOWHULQJ�WKH�
H[LVWLQJ� ,VODPLF� ODZV� EXW� UHJHQHUDWLQJ� RXU� IDLWK� DQG� UHJDLQLQJ� D� FRUUHFW�
XQGHUVWDQGLQJ�RI�RXU�UHOLJLRQ�E\�FUHDWLQJ�D�VFLHQWLILF�LQWHUSUHWDWLRQ�RI�,VODP��
$�1HZ�.LQG�RI�0HFKDQLFDO�5HVHDUFK�

7KH�GHVLUH� WR� FKDQJH� ,VODPLF� ODZV�RQ� WKH�SDUW�RI� WKRVH�ZKR�KDYH�
ORVW� WKHLU� DGPLUDWLRQ� IRU� ,VODP� WR� WKH� DGYDQWDJH� RI� RWKHU� LGHRORJLHV� KDV�
UHVXOWHG�LQ�D�QHZ�NLQG�RI�UHVHDUFK�ZKLFK�LV�ZURQJO\�LPDJLQHG�WR�EH�,VODPLF�
5HVHDUFK�E\�PDQ\��7R�GHVLUH�,VODPLF�ODZV�WR�FKDQJH�LQ�WKH�GLUHFWLRQ�RI�DOLHQ�
LGHRORJLHV� DQG� WKHQ� WR� SURGXFH� MRXUQDOLVWLF� ERRNV� E\� JLYLQJ� D� QHZ�
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DUUDQJHPHQW� DQG� D� QHZ� ODQJXDJH� FDOFXODWHG� WR� LPSDUW� D� QHZ� PHDQLQJ�
IDYRUDEOH� WR� WKLV� GHVLUH� DQG� DW� WKH� HQG� WR� JLYH� D� QHZ� WLWOH� WR� WKH� UHVHDUFK�
ZRUN�RI�RXU�DQFLHQW�DQG�PRGHUQ�VFKRODUV�DQG�HYHQ�WR�WKH�FRQWHQWV�RI�RXU�
VDFUHG� ERRNV�� LV� D� PHFKDQLFDO� ERRN�PDNLQJ� DFWLYLW\�� XQGHUWDNHQ� ZLWK� D�
VSHFLDO�SXUSRVH��EXW�QRW�,VODPLF�UHVHDUFK�DW�DOO��,WV�REMHFW�LV�QRW�WR�GLVFRYHU�
DQG�H[SODLQ�WKH�VFLHQWLILF�IRXQGDWLRQ�RI�,VODP�DV�LW� LV��EXW�WR�FKDQJH� LW�DQG�
EULQJ� LW�DV�FORVH�DV�SRVVLEOH�WR�RWKHU�LGHRORJLHV�IRU�WKH�VDWLVIDFWLRQ�RI�WKHLU�
DGPLUHUV��LJQRULQJ�WKH�IDFW�WKDW�WKHVH�LGHRORJLHV�DUH�WKHPVHOYHV�WUDQVLWRU\��,W�
GRHV�QRW��WKHUHIRUH��QHHG�KLJK�VWDQGDUG�PRGHUQ�DFDGHPLF�HTXLSPHQW�IRU�LWV�
SHUIRUPDQFH��6LQFH�WKH�ZKROH�SURFHVV�RI�EHLQJ�FRQYHUWHG�WR�WKH�YLHZSRLQW�
RI�RWKHU�LGHRORJLHV��RI�VHUYLQJ�WKHP�DQG�JHWWLQJ�RWKHUV�WR�VHUYH�WKHP�DW�WKH�
H[SHQVH� RI� ,VODP�� LV� XQFRQVFLRXV�� WKRVH� ZKR� DUH� LQ� LW�� LPDJLQH� WKDW� WKH\�
KDYH� DFTXLUHG� D� XQLTXH� XQGHUVWDQGLQJ� RI� ,VODP� DQG� DUH� UHQGHULQJ� DQ�
XQSUHFHGHQWHG�VHUYLFH�WR�LWV�FDXVH��
7KH�5HVHDUFK�RI�$QFLHQW�0XVOLP�6FKRODUV�&DQQRW�6HUYH�2XU�
3XUSRVH�

6RPH�RI�XV�VHHP�WR�WKLQN�WKDW�WKH�SKLORVRSK\�RI�,VODP�UHTXLUHG�LQ�
WKLV� DJH� LV� DOUHDG\� DYDLODEOH� WR� XV� LQ� WKH� ZULWLQJV� RI� RXU� JUHDW� UHOLJLRXV�
VFKRODUV�RI� WKH�SDVW� OLNH�6KDK�:DOL\XOODK��*KD]DOL� DQG�RWKHUV�� ,W� LV� D� JUHDW�
PLVWDNH��7KH�UHVHDUFK�ZRUN�RI�WKHVH�JUHDW�VFKRODUV��KRZHYHU�YDOXDEOH�LW�PD\�
KDYH�EHHQ�DW�LWV�RZQ�WLPH��FDQQRW�DV�LW�H[LVWV�DW�SUHVHQW��DYDLO�XV�LQ�WKH�OHDVW�
LQ�RXU�HIIRUW�WR�DQVZHU�WKH�LQWHOOHFWXDO�FKDOOHQJH�RI�WKLV�DJH�ZKLFK�ZH�DORQH�
FDQ� PHHW�� 7KH� ZURQJ� SKLORVRSKLFDO� LGHDV� WKDW� ZH� KDYH� WR� UHIXWH� �H�J��
'LDOHFWLFDO� 0DWHULDOLVP�� 3V\FKRDQDO\VLV� DQG� 0HFKDQLFDO� (YROXWLRQ�� DUH�
HQWLUHO\�QHZ��EHLQJ�D�SURGXFW�RI�WKH�SHFXOLDU�LQWHOOHFWXDO�FOLPDWH�RI�WKLV�DJH��
7KH\�ZHUH�XQNQRZQ�WR�RXU�JUHDW�UHOLJLRXV�VFKRODUV�DQG�WHDFKHUV�RI�WKH�SDVW��
,W� LV�� WKHUHIRUH�� IXWLOH� WR� H[SHFW� WR� ILQG� WKHLU� UHSO\� LQ� WKH�ZULWLQJV�RI� WKHVH�
VFKRODUV��7KH�FKDOOHQJH�RI�HDFK�DJH� LV�GLIIHUHQW�DQG�KDV� WR�EH�PHW�RQO\�E\�
PHQ�ZKR�OLYH�LQ�WKDW�DJH��

0RUHRYHU��DV�DOUHDG\�VWDWHG��WKH�WDVN�RI�WKH�,VODPLF�UHVHDUFK�VFKRODU�
LV�QRW�RQO\�WR�UHIXWH�WKH�LQFRUUHFW�SKLORVRSKLFDO�LGHDV�EXW�DOVR�WR�PDNH�,VODP�
LQWHOOHFWXDOO\�VWURQJHU�DQG�PRUH�FRQYLQFLQJ�DQG�PRUH�DWWUDFWLYH�WR�RWKHUV�E\�
H[SODLQLQJ�LW�LQ�WKH�OLJKW�RI�WKH�FRUUHFW�SKLORVRSKLFDO�LGHDV�RI�WKH�DJH��ZKLFK��
E\�UHDVRQ�RI� WKHLU�FRUUHFWQHVV��FDQQRW�EXW�JR� LQ� LWV� IDYRU��$V�WKH� LQFRUUHFW�
LGHDV�RI�WKLV�DJH�DUH�SHFXOLDU�WR�LW�VR�WKH�FRUUHFW�LGHDV�WKDW�KDYH�HPHUJHG�LQ�
LW�DUH�LWV�VSHFLDO�IHDWXUH��7KH�ODWWHU�DUH�HPEHGGHG�LQ�WKH�IRUPHU�DV�JHPV�LQ�D�
KHDS�RI� UXEELVK��7KH�QHZ�JHPV�FDQQRW� EH� KDG�XQOHVV� WKH� QHZ� UXEELVK� LV�
GHVWUR\HG��:H�KDYH�WR�XQGHUWDNH�,VODPLF�UHVHDUFK�DJDLQ�LQ�WKLV�DJH�QRW�RQO\�
WR�GHVWUR\�WKH�QHZ�UXEELVK�EXW�DOVR�WR�WDNH�SRVVHVVLRQ�RI�WKH�QHZ�JHPV�WKDW�
LW�FRQWDLQV��
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'UDZEDFNV�RI�WKH�5HIXWDWLRQV�RI�:URQJ�,GHDV�$OUHDG\�
$WWHPSWHG�LQ�WKLV�$JH�

,W� PD\� EH� VDLG� WKDW� WKH� UHIXWDWLRQ� RI� WKH� SKLORVRSKLFDO� LGHDV� DQG�
V\VWHPV� RI� WRGD\� KDV� EHHQ� DOUHDG\� DWWHPSWHG� E\� VHYHUDO� VFKRODUV�� %XW� D�
FRPPRQ� GUDZEDFN� RI� WKHVH� UHIXWDWLRQV� LV� WKDW� WKH\� GR�QRW� DQVZHU� DOO� WKH�
TXHVWLRQV� WKDW� WKH\� UDLVH� DQG� OHDYH� LQQXPHUDEOH� IDFWV� RI� H[LVWHQFH�
XQH[SODLQHG�DQG�XQUHODWHG�WR�WKH�4XU·DQLF�YLHZ�RI�PDQ�DQG�XQLYHUVH��7KH\�
DUH� QRW� HYHQ� EDVHG� RQ� D� FRUUHFW� DQG� V\PSDWKHWLF� XQGHUVWDQGLQJ� RI� WKH�
YLHZSRLQW� RI� RXU� RSSRQHQWV�� 7KH\�� PRUHRYHU�� GR� QRW� FRQIRUP� WR� WKH�
UHFRJQL]HG� LQWHOOHFWXDO� VWDQGDUGV� RI� PRGHUQ� WLPHV� DQG� GR� QRW� IROORZ� WKH�
DFFHSWHG� PRGHUQ� WHFKQLTXH� RI� SKLORVRSKLFDO� UHDVRQLQJ� DQG� VFLHQWLILF�
H[SRVLWLRQ��7KH�UHVXOW�LV�WKDW�WKH\�DUH�XQFRQYLQFLQJ�WR�WKH�QRQ�0XVOLP�DQG�
KHQFH�XWWHUO\� LQHIIHFWLYH�DQG�XVHOHVV��7KH\�DUH�PHDQW�WR�SOHDVH�D�VHFWLRQ�RI�
WKH�0XVOLPV�ZKR�DUH�VDWLVILHG�ZLWK�WKH�H[LVWLQJ�LQWHUSUHWDWLRQ�RI�,VODP�DQG�
FRQVLGHU� LW� WR� EH� VXSHULRU� WR� DOO� SKLORVRSKLHV� RI� WKH� SUHVHQW� RU� IXWXUH�
ZKHWKHU�RU�QRW� LW�FDQ�EH�SURYHG�WR�WKH�IXOO�VDWLVIDFWLRQ�RI�RWKHUV��1RWKLQJ�
VKRUW� RI� D� FRPSOHWH� SKLORVRSKLFDO� V\VWHP�RI� ,VODP�ZKLFK� IXOO\� UHFRJQL]HV�
DQG� H[SODLQV� DOO� WKH� NQRZQ� IDFWV� RI� H[LVWHQFH� FDQ� EH� D� FRPSOHWH� DQG�
FRQYLQFLQJ� UHIXWDWLRQ� RI� WKH� SKLORVRSKLFDO� LGHDV� WKDW� FKDOOHQJH� WKH�
IRXQGDWLRQV�RI�RXU�UHOLJLRQ�WRGD\��
(GXFDWLQJ�IRU�,VODPLF�5HVHDUFK�(VVHQWLDO�

,W�PD\� EH� DUJXHG� WKDW� VFKRODUV� OLNH� 6KDK�:DOL\XOODK��*KD]DOL� DQG�
RWKHUV� PHQWLRQHG� DERYH�� ZKR� KDYH� SURGXFHG� DQ� RULJLQDO� DQG� FUHDWLYH�
UHVHDUFK� ZRUN� RQ� ,VODP� ZHUH� VSHFLDO� SHUVRQDOLWLHV� ZKR� SRVVHVVHG�
H[WUDRUGLQDU\�FUHDWLYH�DELOLWLHV� IRU� WKLV�NLQG�RI�UHVHDUFK�DQG�WKDW� LW�ZLOO�QRW�
EH�SRVVLEOH� IRU�XV� WR�JHW�KLJK�VWDQGDUG�RULJLQDO� UHVHDUFK�ZRUN��VXFK�DV�ZH�
QHHG�DW�SUHVHQW��DUWLILFLDOO\�E\�HQJDJLQJ�SHUVRQV�ZKR�ODFN�QDWXUDOO\�HQGRZHG�
FUHDWLYH�DELOLWLHV�HYHQ�LI�WKH\�KDSSHQ�WR�EH�RXU�EHVW�LQWHOOHFWV��

,� VXEPLW� LQ� UHSO\� WR� WKLV� REMHFWLRQ� WKDW� LQ� HYHU\� VRFLHW\� WKHUH� LV�
DOZD\V�D�VXIILFLHQW�QXPEHU�RI�SHUVRQV�HQGRZHG�ZLWK�DOO�VRUWV�RI�FDSDFLWLHV�
E\� QDWXUH�� EXW� JHQHUDOO\� WKHLU� FDSDFLWLHV� UHPDLQ� GRUPDQW�� 7KH\� EHFRPH�
PDQLIHVW�� HYHQ� ZKHQ� WKH\� DUH� EDGO\� QHHGHG� E\� WKH� VRFLHW\�� RQO\� LI� WKHLU�
RZQHU�KDV� WKH�FKDQFH�WR�OLYH�XQGHU�D�VHW�RI�FRQGLWLRQV�WKDW�DUH�SDUWLFXODUO\�
IDYRUDEOH�IRU�WKHLU�IXOO�JURZWK�DQG�H[SUHVVLRQ��,I�ZH�FUHDWH�VXFK�FRQGLWLRQV�
IRU�D�QXPEHU�RI�RXU�PRVW�SRZHUIXO�LQWHOOHFWV�ZH�VKDOO�VRRQ�ILQG�WKDW�PDQ\�
RI� WKHP�DUH�DEOH� WR�SURGXFH�PRVW�HDVLO\�DQG�HIILFLHQWO\�WKH�VRUW�RI�RULJLQDO�
DQG�FUHDWLYH�UHVHDUFK�ZRUN�WKDW�ZH�QHHG��
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,TEDO·V�3KLORVRSK\�RI�WKH�6HOI�³�WKH�2QO\�%DVLV�RI�,VODPLF�
5HVHDUFK�LQ�WKLV�$JH�

6HFRQGO\��ZH�KDYH�DOUHDG\�KDG�DPRQJ�XV�D� VSHFLDOO\�JLIWHG�SHUVRQ�
ZKR� KDV� JLYHQ� XV� DOO� WKH� VDOLHQW� SRLQWV� RI� WKDW� VFLHQWLILF� LQWHUSUHWDWLRQ� RI�
,VODP�� ZKLFK� ZH� UHTXLUH� DW� SUHVHQW�� 7KDW� SHUVRQ� LV� ,TEDO� DQG� WKDW�
LQWHUSUHWDWLRQ� RI� ,VODP� LV� WKH� 3KLORVRSK\� RI� 6HOI�� $OO� WKDW� ZH� QHHG� WR� GR�
QRZ�LV�WR�GHYHORS�DQG�HODERUDWH� WKHVH�SRLQWV�DQG�WR�FDUU\�WKHP�WR�WKH�HQG�
RI� WKHLU� ORJLFDO� FRQFOXVLRQV�� ,I� ZH� GR� VR� ZH� VKDOO� QRW� RQO\� DFWXDOL]H� WKH�
3KLORVRSK\� RI� 6HOI� DV� D� FRPSOHWH� DQG� FRKHUHQW� SKLORVRSKLFDO� V\VWHP�
UHFRJQL]LQJ�DQG�H[SODLQLQJ�DOO�IDFWV�RI�H[LVWHQFH��ZKLFK�SRWHQWLDOO\�LW�LV��EXW�
DOVR� SURYLGH� D� ILQDO� UHIXWDWLRQ� RI� DOO� SKLORVRSKLFDO� LGHDV� LQLPLFDO� WR� ,VODP�
ZKLFK�DUH�LQ�H[LVWHQFH�WRGD\�RU�PD\�H[LVW�LQ�IXWXUH��7KH�UHDO�WDVN�EHIRUH�XV�
LV� QRW�� WKHUHIRUH�� WR� FUHDWH� D� VFLHQWLILF� LQWHUSUHWDWLRQ� RI� ,VODP� IURP� WKH�
EHJLQQLQJ� EXW� WR� GHYHORS� DQG� HODERUDWH� WR� WKH� IXOOHVW� H[WHQW� D� VFLHQWLILF�
LQWHUSUHWDWLRQ�RI�,VODP��ZKLFK� LV�DOUHDG\�LQ�H[LVWHQFH��7KLV�WDVN�LV�UHODWLYHO\�
HDV\� DQG� GRHV� QRW� UHTXLUH� UDUH� SHUVRQDOLWLHV� IRU� LWV� DFFRPSOLVKPHQW�� 2XU�
EHVW� DYDLODEOH� LQWHOOHFWXDOV� ZKR� KDYH� WKH� QHFHVVDU\� UHOLJLRXV�� PRUDO� DQG�
DFDGHPLF�HTXLSPHQW�FDQ�GR�LW���
2QO\�2QH�3KLORVRSK\�RI�,VODP�LV�3RVVLEOH�

7KHUH� FDQ� EH� RQO\� RQH� PRGHUQ� SKLORVRSK\� WKDW� LV� EDVHG� RQ� WKH�
LQWXLWLRQ�RU�YLVLRQ�RI�5HDOLW\�ZKLFK�WKH�+RO\�4XU·DQ�FUHDWHV��DQG�QRW�WZR�RU�
PRUH��,Q�FDVH�ZH�JUDQW�WKDW�OTEDO·V�3KLORVRSK\�RI�WKH�6HOI�LV�WKDW�SKLORVRSK\��
DV�ZH� LQ� IDFW� DOUHDG\�GR�� LW� IROORZV� WKDW�QR� ,VODPLF� UHVHDUFK�SURSHU� �L�H��� D�
UHVHDUFK�ZKLFK�DLPV�DW�WKH�FUHDWLRQ�RI�D�FRPSOHWH�VFLHQWLILF�LQWHUSUHWDWLRQ�RI�
,VODP��QRW� D� VLQJOH� SDJH� RI� LW�� LV�QRZ�SRVVLEOH�RXWVLGH�WKH�3KLORVRSK\�RI�6HOI��
2XU� VFKRODUV� RI� ,VODPLF� UHVHDUFK� DUH� VDGO\� RYHUORRNLQJ� WKLV� H[WUHPHO\�
LPSRUWDQW�SRLQW�DW�SUHVHQW���

,�VDLG�DERYH�WKDW�WKH�PLVIRUWXQH�RI�WKH�QRQ�0XVOLP�LV�WKDW�ZKLOH�D�
YDOXDEOH�PDVV�RI�IDFWV�DERXW�QDWXUH� LV�QRZ�DYDLODEOH�WR�KLP�LQ�WKH�IRUP�RI�
6FLHQFH�� KH� GRHV� QRW� XQGHUVWDQG� WKH� UHODWLRQ� LQ� ZKLFK� WKH\� VWDQG� WR� WKH�
QDWXUH� RI� XOWLPDWH� 5HDOLW\�� 7KDW� UHODWLRQ� FDQ� EH� RQO\� RQH� DQG� QRW� WZR� RU�
PRUH��7R�GLVFRYHU�WKDW�RQH�UHODWLRQ�LQ�LWV�IXOO�GHWDLOV�LV�WR�HYROYH�D�FRPSOHWH�
VFLHQWLILF� LQWHUSUHWDWLRQ� RI� ,VODP�� +HQFH� WKH� VRUW� RI� ,VODPLF� UHVHDUFK� ZH�
QHHG� LQ� WKLV�DJH�FDQ�SURFHHG�RQO\�DORQJ�D�VLQJOH�VWUDLJKW�OLQH��7KDW�VWUDLJKW�
OLQH�ZDV�VWDUWHG�E\�OTEDO��DQG�WKRVH�ZKR�FRPH�DIWHU�KLP�KDYH�WR�GUDZ�LW�LQ�
WKH�GLUHFWLRQ�LQ�ZKLFK�LW�LV�SRLQWLQJ��,QGHHG�DOO�NQRZOHGJH�GHYHORSV�DORQJ�D�
VLQJOH� VWUDLJKW� OLQH�� 'LVFRYHULHV� RU� FRQFOXVLRQV� WKDW� GHYLDWH� IURP� WKDW�
VWUDLJKW�OLQH�DUH�VRRQHU�RU�ODWHU�GLVFDUGHG�DV�EDVHOHVV�DQG�ZURQJ��2QO\�WKDW�
PDQ� FDQ�PDNH� D� FRQWULEXWLRQ� WR� VFLHQWLILF� NQRZOHGJH�ZKR� FDUHV� WR� NQRZ�
WKH�SRLQW� LW�KDV�DOUHDG\�UHDFKHG�� UHIXWHV�VXFFHVVIXOO\� WKH�SRUWLRQV�RI� LW� WKDW�
KH� EHOLHYHV� WR� EH� ZURQJ� DQG� VXEVWLWXWHV� WKRVH� SRUWLRQV� E\� QHZ� SRUWLRQV�
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ZKLFK�DUH�VKRZQ�E\�KLP�WR�FRQVLVW�RI�´UHDOµ�IDFWV��7KLV�LV��IRU�H[DPSOH��KRZ�
RXU� NQRZOHGJH� RI� WKH� DWRP� KDV� DGYDQFHG�� 6XSSRVLQJ� D� VFLHQWLVW� ZHUH� WR�
DULVH� DQG� ZULWH� D� ERRN� RQ� WKH� FRQVWLWXWLRQ� RI� WKH� DWRP� WRGD\� LJQRULQJ�
FRPSOHWHO\�WKH�LPSRUWDQW�FRQWULEXWLRQV�RI�WKH�ODVW�VFLHQWLVW�WR�WKLV�EUDQFK�RI�
NQRZOHGJH��KLV�ERRN�ZLOO�QRW�EH�ZRUWK�PXFK��+H�ZLOO�DSSHDU�WR�EH�D�JUHDW�
DWRPLF�VFKRODU�WR�WKH�LJQRUDQW�EXW�KH�ZLOO�PDNH�KLPVHOI�ULGLFXORXV�WR�WKRVH�
ZKR� KDSSHQ� WR� NQRZ� WKH� KHLJKWV� RXU� NQRZOHGJH� RI� WKH� DWRP�KDV� DOUHDG\�
DFKLHYHG�� 6LPLODUO\� WKH� PDQ� ZKR� GRHV� QRW� FDUH� WR� VWXG\� DQG� XQGHUVWDQG�
,TEDO·V� 3KLORVRSK\� RI� WKH� 6HOI� RU� ZKR�� KDYLQJ� XQGHUVWRRG� LW�� LJQRUHV� LW�
ZLWKRXW� DIILUPLQJ� RU� UHIXWLQJ� SRUWLRQV� RI� LW� ZLWK� ZKLFK� KH� DJUHHV� RU�
GLVDJUHHV� UHVSHFWLYHO\�� FDQQRW� FRQWULEXWH� DQ\WKLQJ� YDOXDEOH� WR� WKH�
GHYHORSPHQW� RI� D� VFLHQWLILF� LQWHUSUHWDWLRQ� RI� ,VODP�� 7KH� SURGXFW� RI� KLV�
UHVHDUFK�ZLOO�UHPDLQ�EDFNZDUG�DQG�KHQFH�ZRUWKOHVV��
7KH�(VVHQWLDO�4XDOLILFDWLRQV�RI�,VODPLF�5HVHDUFK�6FKRODU�

6LQFH� WKH� REMHFW� RI� ,VODPLF� UHVHDUFK� LV� WR� PHHW� WKH� FKDOOHQJH� RI�
ZURQJ�SKLORVRSKLFDO� LGHDV�WR�,VODP��D�NQRZOHGJH�RI�3KLORVRSK\�DQG�RI�WKH�
WHFKQLTXH� RI� SKLORVRSKLFDO� UHDVRQLQJ�ZLOO� KDYH� WR� EH� WDNHQ� DV� DQ� HVVHQWLDO�
SDUW�RI�WKH�TXDOLILFDWLRQV�RI�DQ�,VODPLF�UHVHDUFK�VFKRODU��,Q�DGGLWLRQ�KH�PXVW�
EH� FRQYHUVDQW�ZLWK� WKH� VFLHQWLILF�PHWKRG� DQG�KDYH� D� JHQHUDO� DFTXDLQWDQFH�
ZLWK� WKH� UHFHQW� DGYDQFHPHQWV� LQ� WKH� GRPDLQV� RI� 3K\VLFV�� %LRORJ\� DQG�
3V\FKRORJ\�DORQJ�ZLWK�WKHLU�SKLORVRSKLFDO� LPSOLFDWLRQV��7KLV�PHDQV�WKDW�KH�
PXVW� KDYH� VRPH� WUDLQLQJ� LQ� 6FLHQFH�� +H� PXVW� DOVR� SRVVHVV� D� ILUVW� UDWH�
NQRZOHGJH�RI�WKH�$UDELF�ODQJXDJH�WR�HQDEOH�KLP�WR�KDYH�D�GLUHFW�DFFHVV�WR�
WKH� VXEMHFW�PDWWHU�RI� WKH� VDFUHG�ERRNV��$QRWKHU�QHFHVVDU\�TXDOLILFDWLRQ�RI�
WKH�,VODPLF�5HVHDUFK�ZRUNHU�ZLOO�EH�D�UHOLJLRXV�WUHQG�RI�PLQG�VKRZLQJ�LWVHOI�
LQ�D�GHHS�ORYH�IRU�,VODP�DQG�D�ZLOOLQJ�VXEPLVVLRQ�VXLWV�PRUDO�DQG�UHOLJLRXV�
GLVFLSOLQH��

$� SHUVRQ� ZKR� ODFNV� WKH� WUDLQLQJ� DQG� WKH� DFXPHQ� RI� WKH�
SKLORVRSKHU�� DQG�D� WKRURXJK�NQRZOHGJH�RI� WKH�SKLORVRSKLFDO�DQG�VFLHQWLILF�
LGHDV�WKDW�KDYH�HPHUJHG�XS�WR�GDWH��ZLOO�QRW�EH�DEOH�WR�KDQGOH�WKH�ZRUN�RI�
,VODPLF�UHVHDUFK�SURSHU�DW�DOO��DOWKRXJK�KH�PD\�KDYH�D�YHU\�JRRG�NQRZOHGJH�
RI� WKH� WH[WV�RI� WKH�+RO\�4XU·DQ��+DGLWK�DQG�)LTK�DQG�RI�DOO� WKH�ERRNV�RI�
RXU�DQFLHQW�VFKRODUV��

2I�FRXUVH��LW�ZLOO�EH�GLIILFXOW�WR�ILQG�SHUVRQV�ZKR�SRVVHVV�DOO�WKHVH�
TXDOLILFDWLRQV�XS�WR�WKH�UHTXLUHG�H[WHQW�IURP�WKH�YHU\�EHJLQQLQJ��%XW�ZH�FDQ�
H[SHFW� WKDW� HYHQ� LI� D� SHUVRQ� KDV� HDFK� RI� WKHVH� TXDOLILFDWLRQV� VRPHZKDW�
EHORZ� WKH� UHTXLUHG� OHYHO� KH�ZLOO� JR�RQ� DGGLQJ� WR� WKHP�DV�KH�ZLOO� SURFHHG�
ZLWK� KLV� ZRUN� WLOO� WKH\� UHDFK� WKH� UHTXLUHG� VWDQGDUG� LQ� HYHU\� UHVSHFW�� $Q�
H[FHSWLRQDOO\� EULOOLDQW� VWXGHQW� RI� 3KLORVRSK\� DQG� $UDELF� ZKR� LV� QRW� OHVV�
WKDQ� WKLUW\� \HDUV�RI� DJH��ZKR�KDV� D� WDVWH� IRU� WKH�VFLHQFHV��ZKR�KDV�D�GHHS�
ORYH� IRU� ,VODP� DQG� LV� LQWHUHVWHG� LQ� ,VODPLF� UHVHDUFK� RI� WKH� RULJLQDO� DQG�
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FUHDWLYH�VRUW��ZLOO�EH�RUGLQDULO\�IRXQG�WR�EH�D�VXLWDEOH�SHUVRQ�WR�WDNH�XS�WKH�
ZRUN�RI�,VODPLF�UHVHDUFK��XQGHU�WKH�VXSHUYLVLRQ�RI�D�FRPSHWHQW�JXLGH��7KH�
TXDOLW\� RI� KLV�ZRUN�ZLOO� GHSHQG�YHU\�PXFK�RQ� WKH�TXDOLW\�RI� WKH�JXLGDQFH�
DQG�WUDLQLQJ�WKDW�KH�JHWV�LQ�WKH�LQVWLWXWH�ZKHUH�KH�ZRUNV��
7KH�3RLQWV�ZKLFK�PXVW�EH�,PSUHVVHG�RQ�WKH�0LQG�RI�WKH�
,VODPLF�5HVHDUFK�6FKRODU�

7KH� LQVWLWXWH� RI� ,VODPLF� UHVHDUFK� ZKHUH� D� UHVHDUFK� VFKRODU� LV�
ZRUNLQJ� ZLOO� EH� H[SHFWHG� WR� PDNH� KLP� UHDOL]H� WKDW� IRU� DQ� HIILFLHQW�
SHUIRUPDQFH�RI�KLV�GXWLHV�LW�ZLOO�EH�QHFHVVDU\�IRU�KLP��

����7R�JHW�KLPVHOI�IXOO\�DFTXDLQWHG�ZLWK�WKH�VSLULW�RI�WKH�+RO\�4XU·DQ��,Q�
WKH�DEVHQFH�RI�KLV�DFTXDLQWDQFH�ZLWK�WKH�VSLULW�RI�WKH�%RRN�LW�ZLOO�QRW�EH�
SRVVLEOH� IRU�KLP� WR�GLVWLQJXLVK� WKH�ZURQJ�SKLORVRSKLFDO� LGHDV� IURP�WKH�
ULJKW� RQHV�� 7KH�ZKROH� ZRUWK� RU� YDOXH� RI� KLV� ZRUN�ZLOO� GHSHQG� RQ� KLV�
DELOLW\�WR�PDNH�WKLV�GLVWLQFWLRQ��+HQFH�KH�ZLOO�KDYH�WR�VSHQG�D�JRRG�GHDO�
RI�KLV�WLPH�LQ�WKH�VWXG\�RI�WKH�+RO\�4XU·DQ��DG�+DGLWK�DQG�WKH�OLYHV�RI�
WKH�3URSKHW� �6$:��DQG�KLV�FRPSDQLRQV�DQG�RI� WKH�VFKRODUV�DQG�VDLQWV�
RI�,VODP��
���� 7R� GHYHORS� D� IXOO� DFTXDLQWDQFH� ZLWK� WKH� SKLORVRSKLFDO� LGHDV� DW�
YDULDQFH�ZLWK�WKH�WHDFKLQJV�RI�,VODP�ZKLFK�KH�KDV�WR�UHIXWH��
)RU�WKLV�SXUSRVH�KH�ZLOO�KDYH�WR�VWXG\�WKH�RULJLQDO�VRXUFHV�RI�WKHVH�LGHDV�
ZLWK� D� V\PSDWKHWLF� DWWLWXGH� RI� PLQG� WR� EHJLQ� ZLWK�� :H� FDQQRW�
XQGHUVWDQG� WKH� WKRXJKWV�RI�D�JUHDW�SKLORVRSKHU� LI�ZH� VWXG\�KLP�ZLWK�D�
SUHMXGLFHG�PLQG�DQG�LI�ZH�FDQQRW�XQGHUVWDQG�KLP�ZH�FDQQRW�UHIXWH�KLP��
���� 7R� GHYHORS� D� FRPSOHWH� DFTXDLQWDQFH� ZLWK� WKH� VFLHQWLILF� DQG�
SKLORVRSKLFDO�LGHDV�WKDW�KDYH�HPHUJHG�VR�IDU��
���� 7R� DGGUHVV� KLV� ZULWLQJV� PHQWDOO\� WR� WKH� WRS�PRVW� QRQ�0XVOLP�
LQWHOOHFWXDOV�RI� WKH�ZRUOG� VR� WKDW�KH� LV� DEOH� WR�PDNH�D� VWULFWO\� VFLHQWLILF�
DQG�XQELDVHG�DSSURDFK�WR�WKH�SUREOHPV�KH�LV�KDQGOLQJ��
����7R�HQGHDYRU�WR�SXW�D�FRUUHFW�LGHD�LQ�SODFH�RI�WKH�ZURQJ�LGHD�WKDW�KH�
LV�UHIXWLQJ�DQG�WR�DQVZHU�LQ�GHWDLO�DOO�TXHVWLRQV�UDLVHG�E\�WKH�QHZ�FRUUHFW�
LGHD�KH� LV�RIIHULQJ��$�QHJDWLYH�DSSURDFK� WR�SKLORVRSKLFDO�SUREOHPV�FDQ�
QHYHU�FUHDWH�D�FRQYLFWLRQ��
7KLV�PHDQV�WKDW�KH�ZLOO�QRW�EH�DEOH�WR�UHIXWH�D�ZURQJ�SKLORVRSKLFDO�LGHD�
ZLWKRXW�FUHDWLQJ�D�FRPSOHWH�3KLORVRSK\�RI�WKH�XQLYHUVH�HVSHFLDOO\�ZKHQ�
WKDW�ZURQJ� LGHD�DOUHDG\�EHORQJV� WR�DQRWKHU�SKLORVRSK\�RI� WKH�XQLYHUVH��
)RU� H[DPSOH�� LW� ZLOO� QRW� EH� SRVVLEOH� IRU� KLP� WR� UHIXWH� WKH� 0DU[LDQ�
SKLORVRSK\� RI� +LVWRU\� WLOO� KH� KDV� SURGXFHG� DQRWKHU� PRUH� VFLHQWLILF�
SKLORVRSK\�RI�+LVWRU\��ZKLFK� LV�FRQVLVWHQW�ZLWK� WKH�WHDFKLQJV�RI�,VODP��
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+LV�,VODPLF�SKLORVRSK\�RI�+LVWRU\�ZLOO�WKHQ�UDLVH�D�QXPEHU�RI�TXHVWLRQV�
ZKLFK� ZLOO� WDNH� KLP� LQWR� RWKHU� GHSDUWPHQWV� RI� 3KLORVRSK\�� DQG� LI� KH�
DQVZHUV� WKHP� WRR�� DV� KH�PXVW�� KLV� SKLORVRSK\� RI�+LVWRU\�ZLOO� GHYHORS�
LQWR�D�FRPSOHWH�3KLORVRSK\�RI� WKH�8QLYHUVH� �3���6LPLODUO\� LW�ZLOO�QRW�EH�
SRVVLEOH� IRU�KLP� WR� UHIXWH� WKH� WKHRU\�RI�0HFKDQLFDO�(YROXWLRQ�ZLWKRXW�
JLYLQJ� DQ� DOWHUQDWLYH� WKHRU\� RI� HYROXWLRQ� ZKLFK� LV� FRQVLVWHQW� ZLWK� WKH�
4XU·DQLF� WKHRU\� RI� WKH� XQLYHUVH� �4���7KH�4XU·DQLF� WKHRU\�RI� HYROXWLRQ�
WRR�ZLOO� UDLVH� D�QXPEHU�RI�TXHVWLRQV�ZKRVH� DQVZHU�ZLOO� DOVR� FRQVWLWXWH�
�4��D�FRPSOHWH�3KLORVRSK\�RI�WKH�8QLYHUVH��
����1RW�WR�GHFODUH�DV�ZURQJ��ZKLOH�UHIXWLQJ�D�SDUWLFXODU�ZURQJ�LGHD��WKRVH�
SKLORVRSKLFDO� LGHDV� ZKLFK� KH� KDG� SXW� IRUZDUG� DV� FRUUHFW� LGHDV� ZKLOH�
UHIXWLQJ� DQRWKHU� ZURQJ� LGHD� SUHYLRXVO\�� 6LPLODUO\� KH� VKRXOG� QRW� SXW�
IRUZDUG� DV� WUXH�� ZKLOH� UHIXWLQJ� D� SDUWLFXODU� ZURQJ� LGHD�� WKRVH�
SKLORVRSKLFDO� LGHDV� ZKLFK� KH� KDG� GHFODUHG� DV� ZURQJ� ZKLOH� UHIXWLQJ�
DQRWKHU�ZURQJ�LGHD�LQ�WKH�SDVW��2Q�WKH�RWKHU�KDQG�KH�VKRXOG�VWLFN�WR�KLV�
RULJLQDO�SRVLWLRQ�LQ�HDFK�FDVH��7KLV�PHDQV�WKDW�KH�VKRXOG�WDNH�D�SRVLWLRQ�
LQ� HDFK� FDVH�� 7KLV� LPSOLHV� DJDLQ� WKDW� KLV� UHIXWDWLRQ� RI� GLIIHUHQW�
SKLORVRSKLFDO� WKHRULHV�RU� LGHDV�ZLOO�EH�FRUUHFW�DQG�VXFFHVVIXO�RQO\� LI�KH�
HPSOR\V�D�VLQJOH�FRPSUHKHQVLYH�SKLORVRSKLFDO�V\VWHP�IRU�WKH�UHIXWDWLRQ�
RI� DOO� RI� WKHP�� 7KXV�� SKLORVRSKLFDO� V\VWHPV� PHQWLRQHG� XQGHU� �3�� DQG�
�4�� LQ� SDUDJUDSK� ���� DERYH� PXVW� EH� LGHQWLFDO�� 7KDW� FRPSUHKHQVLYH�
SKLORVRSKLFDO� V\VWHP� ZKLFK� PD\� EH� WKH� ILQDO� UHIXWDWLRQ� RI� DOO� ZURQJ�
LGHDV�FDQ�EH�EXLOW�RQO\�RXW�RI�,TEDO·V�3KLORVRSK\�RI�WKH�6HOI��WKH�PRGHUQ�
SKLORVRSK\�RI�WKH�+RO\�4XU·DQ�LQ�ZKLFK�DOO�SUHYLRXV�SKLORVRSKLHV�RI�WKH�
+RO\�4XU·DQ�� LQ� IDFW� DOO� SKLORVRSKLHV� RI� WKH� XQLYHUVH� DGYDQFHG� VR� IDU��
KDYH�SRWHQWLDOO\�DFKLHYHG�WKHLU�FXOPLQDWLRQ�DQG�SHUIHFWLRQ��
�

 

$EGXOODK�ELQ�0DV¶XG� �5$$��UHSRUWHG� WKDW� WKH�0HVVHQJHU� �6$:��
RI�$OODK� �6:7�� VDLG�� ´'R� QRW�ZLVK� WR� EH� OLNH� DQ\RQH� H[FHSW� LQ�
WZR� FDVHV�� 7KH� ILUVW� LV� D� SHUVRQ� ZKRP� $OODK� �6:7�� KDV� JLYHQ�
ZHDOWK�DQG�KH�VSHQGV�LW�ULJKWHRXVO\��WKH�VHFRQG�LV�WKH�RQH�ZKRP�
$OODK� �6:7�� KDV� JLYHQ�$O�+LNPDK� �ZLVGRP�RU� XQGHUVWDQGLQJ�RI�
WKH� 4XU·DQ� DQG� WKH� 6XQQDK�� DQG� KH� DFWV� DFFRUGLQJ� WR� LW� DQG�
WHDFKHV�LW�WR�RWKHUV�µ��6DKLK�$O�%XNKDUL� 


