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,� KDYH� JRW� DFTXDLQWHG� ZLWK� WKH� PDWHULDOV� VHQW� E\� \RX�� ���5LFF�  � �� YLRODWHV� (LQVWHLQ
V�

3ULQFLSOH� RI� (TXLYDOHQFH� ��� $� YHU\� UHFHQW� UHSRUW� ������������� ³0DQNLQG� 
VKRUWHQLQJ� WKH�
XQLYHUVH
V� OLIH
´� E\� 5RJHU� +LJKILHOG�� 6FLHQFH� (GLWRU� DQG� ��� :LWK� \RXU� SDSHU� ³2Q� &HUWDLQ�
&RQFHSWXDO�$QRPDOLHV�LQ�(LQVWHLQ¶V�7KHRU\�RI�5HODWLYLW\´�

,Q�WKLV�SDSHU�\RX�DGGXFH�H[DPSOHV�RI�VL[�HUURQHRXV�UHSUHVHQWDWLRQV�RI�WKH�*HQHUDO�7KHRU\�
RI�5HODWLYLW\��,Q�(�PDLO�RI����1RYHPEHU�\RX�KDYH�ZULWWHQ�DERXW�\RXU�SDSHU� WKDW�LW�ZLOO�XWWHUO\�
GHVWUR\�D� ODUJH�SURSRUWLRQ�RI� WKH� UHODWLYLVW� VFULEEOLQJV� ,� VHH�� WKDW� LW� LV� VR�� DQG�,�DP�JODG�ZLWK�
\RX�� (DUOLHU� \RX� IRXJKW� ZLWK� %ODFN� KROHV� DQG� WKH� %LJ� %DQJ�� FRQVLGHULQJ� WKH\� FRQWUDGLFW� WKH�
*HQHUDO� 7KHRU\� RI� 5HODWLYLW\�� 1RZ� \RX� VSHDN� WKDW� WKH� *HQHUDO� 7KHRU\� RI� 5HODWLYLW\� LV�
HUURQHRXV��,W�LV�YHU\�JRRG�

���\HDUV�DJR��DSSDUHQWO\��DW�WKH�VDPH�DJH�DV�ZHOO�DV�\RX��,�KDYH�JLYHQ�WKH�ERRN�ZLWK�WKH�
*HQHUDO�7KHRU\�RI�5HODWLYLW\�DQG�KDYH� OHIW� FLW\��7KUHH�PRQWKV� ,�ZDQGHUHG�RQ�PRXQWDLQV�DQG�D�
WDLJD� UHDG�� GHULYHG� IRUPXODV� DQG� SRQGHUHG� XSRQ� HDFK� SKUDVH��$Q\� SHUVRQ� GLG� QRW� GLVWUDFW�PH�
IURP� WKLV�ZRUN�� 7KHQ� ,� KDYH� FRPH� WR� D� FRQFOXVLRQ�� WKDW� WKH�7KHRU\� RI�5HODWLYLW\�� 6SHFLDO� DQG�
*HQHUDO��LV�ELJ�HUURU�

%XW�KRZ�ZH�ZLOO�EH�ZLWKRXW�WKH�7KHRU\�RI�5HODWLYLW\��LI�DOO�PRGHUQ�SK\VLFV�LV�EDVHG�RQ�LW"�
$OPRVW�WKLUW\�\HDUV�,�ZRUNHG�DQG�KDYH�FUHDWHG�D�QRQ�K\SRWKHWLFDO�PHWKRG�RI�VWXG\LQJ�RI�QDWXUH��,�
KDYH�LVVXHG�LW�LQ�P\�ERRN�©7KH�7KHRU\�RI�,QWHUDFWLRQVª��7KH�7KHRU\�RI�5HODWLYLW\�FDQ�EH�WKURZQ�
RXW�DQG��DV�GUHDGIXO�GUHDP��FDQ�EH�IRUJRWWHQ�

$ERXW� WKH� 5RJHU� +LJKILHOG¶V� UHSRUW� \RX� ZULWH� WKDW� LW� LV� W\SLFDO� H[DPSOH� RI� WKH�
SXWUHIDFWLRQ� WKDW� PRGHUQ� SK\VLFV� KDV� GHVFHQGHG� LQWR�� 7KLV� SK\VLFV� LV� QRW� VFLHQFH� � LW� LV�
WKRURXJK�URW� ,�DJUHH�ZLWK�\RX�

:HOO��EXW�ZKDW�VKRXOG�EH�D�VFLHQFH"�2Q���'HFHPEHU�� ,�KDYH�VHQW�\RX�E\�SRVW�P\�ERRN�
©7KH�7KHRU\�RI�,QWHUDFWLRQVª��<RX�ZLOO�UHDG�LW�DQG�WHOO� WKH�VFLHQFH�VKRXOG�EH�VXFK�

,Q�WKLV�ERRN�,�KDYH�VWDWHG�WKH�PHFKDQLFV��ZKLFK�DOORZV�VROYLQJ�DOO�SUREOHPV�RI�PLFUR� DQG�
D� PDFURFRVP�� 7KLV� PHFKDQLFV� LV WKH� PHFKDQLFV� RI� 1HZWRQ�� EXW� ,� KDYH� UHPRYHG� IURP� LW� DOO�
P\VWLFDO�WKLQJV��ZKLFK�KDV�UHVXOWHG�DW�WKH�HQG�RI����FHQWXULHV�LQ�WKH�7KHRU\�RI�5HODWLYLW\�

,� WKLQN�� WKDW� WKH� WKHRUHWLFDO�PHFKDQLFV� LV� EDVLF� GLVFLSOLQH��ZKLFK� VKRXOG� EH� OHDUQHG� QRW�
RQO\�E\�HQJLQHHUV��SK\VLFV��ELRORJLVWV��EXW�DOVR�E\�DOO�KXPDQLVWV��7KH�PHFKDQLFV�JLYHV�WKH�SHUVRQ�
UHOLDEOH�NQRZOHGJH�ZLWK�ZKLFK�DVVLVWDQFH�KH�PD\�GLVWLQJXLVK�WUXH�IURP�D�GHFHLW��+RZHYHU�LQ�WKH�
PRGHUQ�YLHZ�WKH�WKHRUHWLFDO�PHFKDQLFV�IRU�WKLV�SXUSRVH�LV�QRW�QHFHVVDU\��0\�FRXUVHV�RI�OHFWXUHV�
LQ� 5XVVLDQ� IRU� VWXGHQWV� ³'\QDPLFV� �7KH� VNHOHWRQ� RI� OHFWXUHV� RQ� WKH� WKHRUHWLFDO�PHFKDQLFV� IRU�
EXLOGLQJ� VSHFLDOWLHV�´� �KWWS���ZZZ�LN]�UX�aVPXOVNL�'LQPN�$��SGI�� DQG�³7KH�FRXUVH�RI� OHFWXUHV�
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RQ� WKH� WKHRU\� RI� LQWHUDFWLRQ� �WKH� PHFKDQLFV� IRXQGDWLRQ�´�
�KWWS���ZZZ�LN]�UX�aVPXOVNL�/(.79�$��SGI��,�KDYH�ODLG�RXW�RQ�WKH�VSHFLILHG�VLWHV�

,Q�\RXU�(�PDLO�WKH�PRGHUQ�SK\VLFLVWV� %ODFN�+ROHUV�DQG�%LJ�%DQJHUV��\RX�FDOO�DV�OLDUV��
JDQJVWHUV��DQG�XWWHUO\� LQFRPSHWHQW�TXDFNVDOYHUVOLDUV� 2Q�WKH�RQH�KDQG�LW�VR��%XW�RQ�WKH�RWKHU�
KDQG�� WKH\� DUH� XQIRUWXQDWH� VWUD\� SHRSOH��$W� WKH� LQVLJKW�� DW� WKH� HQG� RI� OLIH�� WKH\�ZLOO� VLPLODU� WR�
(LQVWHLQ� XQGHUVWDQG�� WKDW� WKH\� DOO� OLIH� LQIODWHG� D� VRDS� EXEEOH�� ,W� KDV� EORZQ�RXW�� DQG� IURP� WKHLU�
ZRUN�RI�QRWKLQJ�UHPDLQHG��(YHU\RQH�ZKR�KDV�EHOLHYHG�LQ�WKH�7KHRU\�RI�5HODWLYLW\��KDYH�ORVW�WKH�
UHDVRQ��7KH\�EHFDPH�FUD]LHV��$QG�DV�HDFK�FUD]\�WKH\�IXULRXVO\�SURWHFW�WKHLU�XQGHUVWDQGLQJ�RI�WKH�
ZRUOG�

7KH�PRVW�H[DFW�RI�VFLHQFHV�LV�WKH�FHOHVWLDO�PHFKDQLFV��7KH�RXWVWDQGLQJ�VFLHQWLVWV�RI�������
FHQWXULHV�� E\� VROYLQJ� RI� WKH� SUREOHPV� RI� WKH� FHOHVWLDO� PHFKDQLFV�� KDYH� FUHDWHG� PRGHUQ�
PDWKHPDWLFV�� ,Q� ���WK� FHQWXU\� WKH� SK\VLFLVWV�WKHRULVWV�� FRQVLGHULQJ� WKH SK\VLFV� DV� WKH� TXHHQ� RI�
VFLHQFHV�� KDYH� IRUFHG� FHOHVWLDO� PHFKDQLFLDQV� WR� WDNH� LQWR� DFFRXQW� UHODWLYLVWLF� DGGLWLYHV�� ZKLFK�
YDOXH� LQWR� IRXU� SRZHUV� LV� OHVV� WKDQ� DFFXUDF\� RI� REVHUYDWLRQ�� 1RZ� LQ� WKH� WKHRULHV� RI� SODQHWV�
PRYHPHQW� DQG� LQ� WKHRULHV� RI� WKH� (DUWK� URWDWLRQ� WKHVH� DGGLWLYHV� RI� WKH� *HQHUDO� 7KHRU\� RI�
5HODWLYLW\�DUH�DSSOLHG�ZLWKRXW�IDLO�

'XULQJ� WZR� FHQWXULHV�� IURP� ��� WR� ���WK�� WKH� FHOHVWLDO�PHFKDQLFV�ZDV� EH� GHYHORSLQJ� E\�
PRUH�H[DFW� UHVROYLQJ�RI� WDVNV�ZLWK�DFFRXQWLQJ�RI� LQIOXHQFH�RI� WKH�ERGLHV��ZKLFK�DUH�HDUOLHU�QRW�
WDNHQ� LQWR� DFFRXQW��$QG�ZLWK�HDFK�QHZ�VROYHG�SUREOHP� WKH�1HZWRQ�JUDYLW\� ODZ� LV�EH�SURYLQJ��
DQG� WKH� K\SRWKHVHV� DERXW� WKH� RWKHU� ODZ� RI� JUDYLWDWLRQ� ZHUH� EH� UHMHFWLQJ�� 2QO\� WKHUH� ZDV� QR�
GHYHORSPHQW�RI�WKH�FHOHVWLDO�PHFKDQLFV�LQ����WK�FHQWXU\�

,Q� WKH�PRGHUQ� FHOHVWLDO�PHFKDQLFV� WKH� DSSUR[LPDWH� DQDO\WLFDO� VROXWLRQ�RI� WKH�SUREOHPV��
DGYDQFHG�LQ����FHQWXU\��DUH�VXEPLWWHG�DV�URZV�ZLWK�KXQGUHGV�FRHIILFLHQWV��7KHVH�VROXWLRQV�DUH�EH�
QRZ�FRPSDULQJ�ZLWK�KXQGUHGV�WKRXVDQGV�GDWD�RI�REVHUYDWLRQV��7KH�UHVLGXDO�EHWZHHQ FDOFXODWLRQV�
DQG�REVHUYDWLRQV�DUH�H[SODLQHG�E\�VPDOO�YDULRXV�K\SRWKHWLFDO�DGGLWLYHV��LQFOXGLQJ�E\�UHODWLYLVWLF�
RQHV�� 7KHQ� WKHVH� DGGLWLYHV� DUH� EH� HQWHULQJ�� DQG� WKH� KXQGUHGV� FRHIILFLHQWV� RI� URZV� DUH� EH�
GHWHUPLQLQJ�RQ�FRQFXUUHQFH�RI�FDOFXODWLRQV�ZLWK�KXQGUHGV�WKRXVDQGV�RI�REVHUYDWLRQV�GDWD��7KXV��
WKHVH�DGGLWLYHV�DUH�EH�OHJDOL]LQJ��DQG�WKH�K\SRWKHWLFDO�SKHQRPHQD�DQG�SURSHUWLHV�RI�QDWXUH�DUH�EH�
FRQVLGHULQJ�DV�GLVFRYHULQJ��7R�DQ\�VDQH�SHUVRQ� LW� LV�FOHDU�� WKDW�VXFK�ZD\� WKH�PDQ\�QRQH[LVWHQW�
SKHQRPHQD�RI�QDWXUH�DUH SRVVLEOH�WR�GLVFRYHU�

,�KDYH� LQ�GHWDLO� WROG�DERXW� WKH�FHOHVWLDO�PHFKDQLFV��6LPLODUO\��DV�PDQ\�RI�\RX�NQRZ��WKH�
PRGHUQ�SK\VLFV�LV�FUHDWHG��7KHUHIRUH�WKH�DOO�LWV�PLFUR� DQG�PDFURFRVP�DUH�LPDJLQHG�

7KH�PHWKRG�RI�WKH�7KHRU\�RI�5HODWLYLW\��WR�WKLQN�XS�D�K\SRWKHVLV��WR�FRQVWUXFW�WKH�WKHRU\�
RQ� LWV� EDVH�� DQG� WR� FRQVLGHU� WKH� ZRUOG� H[LVW� LQ� VXFK� IRUP� ± WKH� UHODWLYLVWV� KDYH� LPSRVHG� DOO�
VFLHQFH�� 7KH\� KDYH� IRUFHG� DOO�PDQNLQG� WR� EH� JXLGHG� E\� IDEXORXV� NQRZOHGJH� DQG� UXOHV� RI� OLIH��
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'XULQJ����\HDUV�,�ZLWK�KRUURU�REVHUYH��KRZ�DOO�RI�DEVXUGLW\�RI� WKH�7KHRU\�RI�5HODWLYLW\�SDVV�LQ�
VRFLDO� WKHRULHV�� LQ� SROLWLFV� DQG� HYHQ� LQ�PXWXDO� UHODWLRQ� RI� WKH� VLPSOH� SHRSOH� UDWKHU� IDU� IURP� D�
VFLHQFH�� 7KH� 7KHRU\� RI� 5HODWLYLW\� KDV� SURFODLPHG�� WKDW� WKH� SHUVRQ� VKRXOG� QRW� EH� JXLGHG� E\�
FRPPRQ� VHQVH� L�H�� E\� KLV� PLQG�� %\� WKLV� SURFODPDWLRQ� DQG� E\� LWV� SDUDGR[HV� WKH� 7KHRU\� RI�
5HODWLYLW\� KDV� UHVXOWHG� \RXWK� LQ� LGHDOV� DQG� PHDQLQJ� RI� WKH� OLIH�� ZKLFK� FRQVLVW� RI� XJO\�
LPDJLQDWLRQV��WKH�SRS�PXVLF�RI�ZLOG�VRXQGV��GUXJV�DQG�VH[XDO�GLVWRUWLRQV�

(YHU\RQH�ZKR�LV� LPPHUVHG�LQ�PRGHUQ�SK\VLFV��WKLV�GHVWLQ\�ZDLWV��6WHSKHQ�-��&URWKHUV��,�
VWLOO�FDOO�\RX��WKURZ�WKH�7KHRU\�RI�5HODWLYLW\�WKDW�LW�KDV�QRW�FRPH�\RX�LQ�LWV�DE\VV�

'XH� WR� ODERXU� DQG� NQRZOHGJH� WKH� PDQ� KDV� IDU� SURPRWHG� LQ� FRPSDULVRQ� ZLWK� RWKHU�
RUJDQLVPV��7KH�FXPXODWHG�NQRZOHGJH�DOORZV�KLP�WR�RIIHU�DQG�WR�VROYH�WKH�JUDQGLRVH�SUREOHPV��
1RZ� WKH�PDQ� GR� QRW� \HW� GLVFRYHU� DOO� RQ� WKH�(DUWK� DQG� WKH� SHUVRQ�PD\� VHFXUH� WKH� OLIH� DJDLQVW�
DFWLRQ� RI� GLIIHUHQW� GDQJHURXV� HOHPHQWV�� $QG� LQ� WKH� LQILQLWH� VSDFH� WKHUH� DUH� ERXQGOHVV�
RSSRUWXQLWLHV� IRU� FUHDWLYH� UHDOL]DWLRQ�� VHDUFK� DQG� H[HUWLRQ� RI� FRXUDJH�� YDORXU� DQG� RWKHU�
RXWVWDQGLQJ�TXDOLWLHV�RI�WKH�SHUVRQ�IRU�DOO�\RXQJ�SHRSOH�

7KHUH�DUH�QR�ERXQGV�IRU�SURSDJDWLRQ�RI�PDQNLQG��,Q�WKH�6RODU�V\VWHP�DW�WKH�RUELW�RI�WKH�
(DUWK� LW� LV� SRVVLEOH� WR� FUHDWH� VRPH� PRUH� SODQHWV� IURP� VXEVWDQFH� RI� RWKHU� SODQHWV�� 7KHUH� DUH�
SODQHWV�RI�RWKHU� VWDUV�� RQ�ZKLFK�SHUVRQ�PD\�SODQW� IDXQD�DQG�DQLPDOV�DQG�PD\�VHWWOH�KLPVHOI�� ,�
WKLQN��QRZ� WKH�PDLQ� WDVN�RI�PDQNLQG� LV�DFKLHYHPHQW�RI�SODQHWV�RI�RWKHU�VWDUV��%HORZ�,�SXW� WKH
WH[W�RI�³'(&,6,9(�',5(&7,21´��SODFHG�RQ�P\�ZHE�SDJH��KWWS���ZZZ�VPXO��QHZPDLO�UX���,Q�LW�
WKHUH�DUH�WKH�SUREOHPV��ZKLFK�VROXWLRQ�ZLOO�DOORZ�WKH�SHUVRQ�WR�SURPRWH�WR�KLV�IXUWKHU�SHUIHFWLRQ��
7KH�NQRZOHGJH�VWDWHG�LQ�P\�ERRN�©7KH�7KHRU\�RI�,QWHUDFWLRQVª��DOORZV�VROYLQJ�WKHVH�SUREOHPV�

6WHSKHQ�-��&URWKHUV��,�VHQG�D�FRS\�RI�WKLV�OHWWHU�DOVR�WR�\RXU�DGGUHVVHHV��'HDU�FROOHDJXHV��
:KDW� ,� WHOO� LV� D� OLH"� 0D\EH�� ,� DP� PLVWDNHQ� LQ� VRPHWKLQJ"� 0D\EH�� ,� KDYH� QRW� XQGHUVWRRG�
VRPHWKLQJ"� 3OHDVH�� FRUUHFW�PH�� %XW� LI� ,� DP� QRW�PLVWDNHQ��ZKDW� XV� SUHYHQWV� WR� GHYHORS� D� QHZ�
VFLHQFH�RQ�EHQHILW�DQG�WKH�EOHVVLQJ�RI�PDQNLQG�"

6LQFHUHO\�<RXUV�����������������������������������������������������������������������������������3URI��-RVHSK�-��6PXOVN\�
$�FKLHI�VFLHQWLVW�RI�WKH�,QVWLWXWH�RI�(DUWK
V�&U\RVSKHUH
RI�6LEHULDQ�%UDQFK�RI�5XVVLDQ�$FDGHP\�RI�6FLHQFHV�

GRFWRU�RI�SK\VLFDO�PDWKHPDWLFDO�VFLHQFHV�
SURIHVVRU�RI�WKHRUHWLFDO�DQG�DSSOLHG�PHFKDQLFV

$SSHQGL[

'(&,6,9(�',5(&7,21
7KH�'(&,6,9(�',5(&7,21�LV�WKH�PLVVLRQV�WR�SODQHWV�RI�RWKHU�VWDUV�
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7KH�JURZWK�RI�WKH�(DUWK�SRSXODWLRQ�GHPDQGV�FUHDWLRQ�RI�ULJLGO\�UHJXODWHG�VRFLHW\��,W�ZLOO�
UHVXOW�LQ�GRPLQDWLRQ�RI�WKH�IHZ�DQG�WRWDOLWDULDQ�VODYHU\�RI�WKH�PDMRULW\��7KH�H[LW�LQ�RWKHU�ZRUOGV�
ZLOO�DOORZ�DYRLGLQJ�ULJLG�UHVWULFWLRQV�IRU�D�VRFLHW\�

)RU�DFKLHYHPHQW�RI�SODQHWV�RI�RWKHU�VWDUV�LW�LV�QHFHVVDU\�WR�VROYH�D�OLQH�RI�SUREOHPV�
���,W�LV�QHHG�WR�KDYH�FRUUHFW�NQRZOHGJH�DERXW�ZRUOG�

)RU�DFKLHYHPHQW�RI�RWKHU�VWDUV�SODQHWV� LW�LV�QHFHVVDU\�WR�VROYH�D�OLQH�RI�SUREOHPV��ZKLFK�EHIRUH�
ZHUH� QRW� VWDWHG� DQG� ZHUH� QRW� GHFLGHG�� ,Q� WKLV� ZD\� LW� LV� QHFHVVDU\� WR� EH� EDVHG� RQ� UHOLDEOH�
NQRZOHGJH�RI�WKH�RXWZRUOG��1RZ�LWV�FRPSUHKHQVLRQ�LV�EDVHG�RQ�D�OLQH�RI�K\SRWKHWLFDO�SRVLWLRQV��
7KH� PDQ� UHFHLYHV� WKH� UHDO� NQRZOHGJH� DV� D� UHVXOW� RI� PHDVXUHPHQW� RI� REMHFWV� SURSHUWLHV� �VHH�
&KDSWHU���RI�P\�ERRN��7KH�7KHRU\�RI�,QWHUDFWLRQ����)RU�H[DPSOH��WKH�GLVWDQFH�EHWZHHQ�ERGLHV�RU�
VL]H�RI�ERGLHV�LV�GHILQHG�DV�D�UHVXOW�RI�FRPSDULVRQ�WR�VL]H�RI VWDQGDUG�ERG\��6XFK�NQRZOHGJH�LV�
UHFHLYHG�E\�PDQNLQG�PXFK�HQRXJK��LW�LV�HVSHFLDO�ODVW�WZR�FHQWXULHV��$ORQJVLGH�ZLWK�H[SODQDWLRQV�
RI� WKLV�NQRZOHGJH� WKH�K\SRWKHWLFDO�FRQVWUXFWLRQV�ZHUH�HQWHUHG�� WKH�VSDFH�� WLPH��D� ILHOG��HQHUJ\��
HQWURS\� HWF��7KHUHIRUH� WKH� DOO� SKHQRPHQD�RI�RXWZRUOG� DUH� LQWHUSUHWHG�ZLWKLQ� WKH� IUDPHZRUN�RI�
LPDJLQHG�LPDJHV��FRQFHSWV�DQG�GHVLJQV��,Q�D�PRGHUQ�SLFWXUH�RI�WKH�ZRUOG�WKH�REMHFWV�RI�KXPDQ�
LPDJLQDWLRQ�DQG�REMHFWV�RXWZRUOG�DUH�VR�FORVHO\�ERXQG��WKDW�WKH\�DUH�GLIILFXOW�IRU�GLVWLQJXLVKLQJ�
IURP�HDFK�RWKHU�

7KH�PRGHUQ�SLFWXUH�PLFUR� DQG�PDFURFRVP�LV�LPDJLQDU\��,W�LV�WKH�VDPH�LPDJLQDU\��DV�ZHOO�DV�
FRPSUHKHQVLRQ� RI� RXU� DQFHVWRUV� DERXW� WKH� (DUWK� UHVWLQJ� RQ� D� WXUWOH� ZHUH� LPDJLQDU\�� RU�
FRQFHSWLRQV�DERXW�WKH�ZRUOG�RI�DQFLHQW�*UHHNV��7KHLU�RXWZRUOG�ZDV�VXEGLYLGHG�LQWR�WKUHH�DUHDV��
WKH� 1HSWXQH
V� DUHD� DW� RFHDQ�� 3OXWR
V� DUHD� XQGHU� WKH� JURXQG� DQG� =HXV
V� DUHD� LQ� KHDYHQV�� ,Q�
LPDJLQDWLRQV�RI�DQFLHQW�*UHHNV�WKH�WKHLU�NQRZQ�LPDJHV�RI�FUHDWXUHV�DQG�REMHFWV�RI�QDWXUH�ZHUH�
XVHG��,Q�PRGHUQ�LPDJLQDWLRQV�DERXW�WKH�ZRUOG�WKH�DEVWUDFW�LPDJHV��ZKLFK�FUHDWHG�LQ�PDWKHPDWLFV�
DQG� WKHRUHWLFDO� SK\VLFV�� DUH� XVHG�� $� PRGHUQ� PLFURFRVP� LV� LPDJLQHG� DV� WKH� ILHOGV� ILOOHG� ZLWK�
SKRWRQV��JUDYLWRQV�DQG�RWKHU�SDUWLFOHV��DQG�D�PDFURFRVP�� DV�FXUYHG�VSDFH�WLPH�

7KH� SUREOHP� RI� D� UHDOLW\� RI� RXU� FRPSUHKHQVLRQ� DOZD\V� H[FLWHG� RXWVWDQGLQJ� WKLQNHUV��$V� D�
UHVXOW�RI�WKH�DQDO\VLV�RI�WKH�7KHRU\�RI�5HODWLYLW\��ZKLFK�LV�WKH�PDLQ�HUURU�RI�WKH����WK�FHQWXU\��,�
KDYH� UHFHLYHG� VXFK� FRQFOXVLRQ�� 7KH� SUREOHP� RI� D� UHDOLW\�PD\� EH� ILQDOO\� UHVROYHG�� LI� ZH� VKDOO�
UHDOL]H�� ZKDW� REMHFW� RI� RXU� FRPSUHKHQVLRQ� LV� REMHFW� RI� RXU� RXWZRUOG� DQG� ZKDW� REMHFW� RI� RXU�
FRPSUHKHQVLRQ�LV�REMHFW�RI�RXU�LPDJLQDWLRQ��7KHQ�XQHTXLYRFDOO\�LW�ZLOO�EH�SRVVLEOH�WR�GHWHUPLQH��
ZKDW�WKHUH�LV�D�NQRZOHGJH�DERXW�WKH�ZRUOG��DQG�ZKDW�WKHUH�LV�IDOODF\�

)URP�KHUH�WKH�QRQ�K\SRWKHWLFDO�PHWKRG�RI�VWXG\LQJ�DQG�WKH�GHVFULSWLRQ�RI�RXWZRUOG�IROORZV�
ZLWK�QHFHVVLW\��,�DP�EDVLQJ�RQ�WKHVH�SRVLWLRQV��DQG�,�KDYH�GHYHORSHG�D�QRQ�K\SRWKHWLFDO�PHWKRG�
RI� WKH� GHVFULSWLRQ� RI� HOHFWURPDJQHWLF� DQG� JUDYLWDWLRQDO� LQWHUDFWLRQV� �VHH�� �0HPRUDQGXP���� VHH�
�$�0$1,)(672��5(7851�72�5($/,7<��DQG��7KH�0DLQ�0LVWDNHV�RI�0RGHUQ�6FLHQFH����,W�LV�
QHFHVVDU\� ZLWK� LWV� KHOS�� WR� UHFRQVLGHU� DOO� SKHQRPHQD� RI� PLFURFRVP� VLQFH� 5XWKHUIRUG
V�
H[SHULHQFHV�� ,Q� UHVXOW�ZLOO� EH� GHVHOHFWHG� DOO� IDOVH� FRQFHSWLRQV� DERXW�PLFURFRVP��$IWHU� WKDW ZH�
VKDOO� UHFHLYH� UHOLDEOH� NQRZOHGJH� DERXW�ZRUOG�� RQ�ZKLFK� LW� LV� SRVVLEOH� WR�EH�EDVHG� WR� VROYH� WKH�
SODQQHG�SUREOHPV�

���,W�LV�QHHG�WR�GHYHORS�WKH�PHDQV�QHFHVVDU\�IRU�WKH�GLVWDQW�PLVVLRQV�
7KH�PDLQ�PHDQV�IRU�DFKLHYHPHQW�RI�SODQHWV�RI�RWKHU�VWDUV�LV�WKH�GULYHU��,Q�IUHH�FRVPRV�VSDFH�

WKH�RQO\�RQH�ZD\�RI� WKH�UHFHLYLQJ�RI�VSDFHFUDIW�PRWLRQ�LV�SRVVLEOH��E\�DVVLVWDQFH�RI�UHDFWLRQ�RI�
WKH� UHMHFWHG� VXEVWDQFH� MHW��7KH�YHORFLW\�RI� MHW� DW� FRPEXVWLRQ�RI�FKHPLFDO� IXHO� LV� DSSUR[LPDWHO\�
HTXDO���NP�VHF��:LWK�VXFK�SURSXOVLRQ�HQJLQH�WKH�PLVVLRQ�XS�WR�WKH�QHDUHVW�VWDU�ZLOO�ODVW�KXQGUHG�
WKRXVDQG�\HDUV��6XFK�ELJ�WHUP�RI�IOLJKW�LV�XQUHDO�

:LWK�LQFUHDVH�RI� MHW�YHORFLW\� WKH�WLPH�RI�PLVVLRQ�LV�GHFUHDVHG��,I�WKH�VXEVWDQFH�IURP�WKH�MHW�
SURSXOVLRQ� HQJLQH� ZLOO� EH� WKURZQ� RXW� ZLWK� VSHHG� RI� OLJKW� RU� HYHQ� WKH� JUHDWHU� �VHH� �7KH�1HZ�
$SSURDFK� DQG�6XSHUOXPLQDO�3DUWLFOH�3URGXFWLRQ��RU� �7R�3URGXFH�6XSHUOXPLQDO�3DUWLFOHV�4XLWH�
5HDOO\��� �� WKH� IOLJKW� WR�SODQHWV�RI� WKH�QHDUHVW� VWDUV�ZLOO� ODVW� VRPH�\HDUV� �VHH� �6XEVWDQWLDWLRQ�RI�
UHVHDUFKHV�VWUDWHJ\�IRU�LQWHUVWHOODU�IOLJKWV���,Q�5XVVLDQ����7KH�PDLQ�SUREOHP�IURP�KHUH�IROORZV��LW�
LV�QHFHVVDU\�WR�FUHDWH�D�GULYHU�ZLWK�VXSHUOXPLQDO�MHW�RI�VXEVWDQFH��7KLV�TXHVWLRQ�LV�FRQVLGHUHG�LQ�D�
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OLQH�RI�P\�ZRUNV��VHH�IRU�H[DPSOH�WKH�LQIRUPDWLRQ�RQ�P\�ERRN��7KH�7KHRU\�RI�,QWHUDFWLRQ���,Q�
5XVVLDQ���

7KH�VHFRQG�LPSRUWDQW�SUREOHP�LV�WKH�HQHUJ\�VXSSO\�IRU�WKH�MHW�SURSXOVLRQ�HQJLQH��7KH�WR�GD\�
NQRZQ�HQHUJ\�VRXUFHV�KDYH�LQVXIILFLHQW�SRZHU��7KH�SRZHU�LV�UHTXLUHG�LQ�WKRXVDQGV�WLPH�KLJKHU��
6XFK�SRZHU�VXSSO\�PD\�EH�GHYHORSHG�RQ�WKH�EDVLV�RI�UHDO�NQRZOHGJH�RI�D�PLFURFRVP��L�H��DIWHU�
UHDOL]DWLRQ�RI�WKH�SURJUDP�RI�LWHP���WKH�SUREOHP�RI�DERXW�SRZHU�VXSSO\�ZLOO�EH�VROYHG�

,�KDYH�DOORFDWHG� WKHVH�WZR�SUREOHPV�DV� WKH�PRVW� LPSRUWDQW��$ORQJVLGH�ZLWK WKHP�WKHUH� LV�D�
OLQH� RI� RWKHU� SUREOHPV� ZLWKRXW� ZKLFK� GHFLVLRQ� WKH� PLVVLRQ� LV� LPSRVVLEOH�� ,� WKLQN� WKDW� WKH�
DSSURSULDWH� H[SHUWV�ZLOO� SUHVHQW� WKHLU� IRUPXODWLRQ� DQG�PHWKRGV� RI� WKH� SRVVLEOH� GHFLVLRQ� LQ� WKH�
EHVW�ZD\��$V�DQ�H[DPSOH�,�VKDOO�PHQWLRQ�WKH�H[SHUW�LQ�D�UDGDU�ORFDWLRQ��QDPHO\�WKH�1RYRVLELUVN�
VFLHQWLVW� =�%�� *DMGXNRY�� ZLQQHU� RI� WKH� /HQLQ� SUHPLXP�� $IWHU� DFTXDLQWDQFH� RI�P\� ERRN� �7KH�
7KHRU\�RI�,QWHUDFWLRQ��KH�KDV�HQJDJHG�LQ�TXHVWLRQV�RI�D�UDGDU�ORFDWLRQ�LQ�FRQGLWLRQV�ZKHQ�HPLWWHU�
DQG�WKH�UHFHLYHU�PRYH�ZLWK�WKH�VSHHGV�FORVH�RU�ELJ�VSHHG�RI�OLJKW��+H�KDV�VWDWHG�WKH�UHVXOWV�LQ�WKH�
ERRN�� *DMGXNRY� =�%�� ,QWURGXFWLRQ� LQ� WKH� 5DGDU�WUDFNLQJ� 7KHRU\� RI� 5HODWLYLW\�� � 1RYRVLELUVN��
3XEO�� +RXVH� *317%�� ������ � ���� S�� 7KXV�� KH� KDV� EHJXQ� FRQVLGHUDWLRQV� RI� D� SUREOHP� RI�
FRPPXQLFDWLRQ� DQG� UHPRWH� GHILQLWLRQ� RI� REMHFWV� SDUDPHWHUV�� :LWKRXW� WKH� GHFLVLRQ� RI� WKLV�
SUREOHP�WKH�PLVVLRQ�DOVR�LV�LPSRVVLEOH�

6LPLODUO\�DQG�RWKHU�SUREOHPV�PD\�EH�SXW�IRU�GLVFXVVLRQ��$V�D�UHVXOW�RI�DOO�URXQG�GLVFXVVLRQ�
E\�H[SHUWV� WKH�RSWLPXP�ZD\�RI� WKHLU�GHFLVLRQ ZLOO�EH�GHILQHG��DQG�SUREOHPV�ZLOO�EH�SXOOHG�RII�
�VHH��+2:�72�$&+,(9(�7+(�3/$1(76�2)�)$5�67$56�± ,Q�5XVVLDQ��

���,W�LV�QHHG�WR�FUHDWH�D�IDLU�VRFLHW\�RQ�WKH�(DUWK�
7KHUH�DUH�PDQ\�YDULRXV�RSLQLRQV�DERXW�MXVWLFH�LQ�D�VRFLHW\��6RPH�P\�RSLQLRQV�DUH�VWDWHG�

LQ�WKH�PDWHULDOV�VXEPLWWHG�KHUH��(FRORJ\� 8QGHUVWDQGLQJ� ,QWHUYLHZ ± ,Q�5XVVLDQ��
7KH� IDLU� VRFLHW\�PD\� EH� RQO\� D� VRFLHW\� LQ�ZKLFK� WKHUH� DUH� HTXLWDEOH� UXOHV� IRU� DOO� LWV�PHPEHUV��
7KHUHIRUH�WKH�UXOHV�IRU�IDLU�VRFLHW\�VKRXOG�EH�FUHDWHG�E\�D�IUHH�H[FKDQJH�RI�RSLQLRQ�RI�DOO�VRFLHW\�
UHSUHVHQWDWLYHV�
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