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� ,W�KDV�EHHQ����\HDUV�VLQFH�*UDKDP�3ULHVW�LQLWLDWHG�D�UHYROXWLRQ�LQ�ORJLF��DQG�
SKLORVRSK\�� DQG� SXEOLVKHG� D� ERRN� FDOOHG� ,Q� &RQWUDGLFWLRQ� – A Study of the 

7UDQVFRQVLVWHQW��7KH�ERRN�SURYLGHV�D�FRPSUHKHQVLYH�GHIHQVH�RI�D�SKLORVRSKLFDO�
VWDQFH�GXEEHG�GLDOHWKHLVP��$OWKRXJK�VWLOO�FRQWURYHUVLDO��LW�LV�QRZ�FRQVLGHUHG�DV�
RQH�RI�WKH�PRVW�LPSRUWDQW�SKLORVRSKLFDO�ZRUNV�LQ�WKHVH�GD\V��'XH�WR�LWV�LQIOX�
HQFH�RQ�ORJLFLDQV�DQG�SKLORVRSKHUV�DOO�RYHU�WKH�ZRUOG��SDUWLVDQV�RI�GLDOHWKHLVP�
GHFLGHG� WR� FHOHEUDWH� LWV� TXDUWHU�RI�D�FHQWXU\� H[LVWHQFH�E\�RUJDQL]LQJ� D� FRQIH�
UHQFH� WKDW� ZRXOG� UHIOHFW� WKH� DFWXDO� VWDWXV� RI� WKH� GHEDWH�� 7KH� FRQIHUHQFH� �
QDPHG����\HDUV�,Q�&RQWUDGLFWLRQ��WRRN�SODFH�DW�WKH�8QLYHUVLW\�RI�*ODVJRZ�LQ�
'HFHPEHU�������������
� ,W�ZDV�FOHDU�DW�WKH�EHJLQQLQJ�WKDW�WKH�OLVW�RI�VSHDNHUV�ZDV�DERXW�WR�JXDUDQWHH�
D�XQLTXH�SKLORVRSKLFDO�H[SHULHQFH��7KH�ILUVW�NH\QRWH�FDOOHG�5HMHFWLRQ��'HQLDO��
$�1HJDWLYH�$SSUDLVDO�RI�'LDOHWKHLVP�ZDV�JLYHQ�E\�$ODQ�:HLU��*ODVJRZ���4XLWH�
KXPRURXVO\�� WKRXJK�� WKH� WDON� RXWOLQHG� WKH�PRVW� GLVFXVVHG� SRLQWV� RI� 3ULHVWV�
ERRN��LQFOXGLQJ�WKH�SULQFLSDO�LPSRVVLELOLW\�WR�UHIXVH�GLDOHWKHLVP��WKH�SUREOHPV�
FRQFHUQLQJ� WKH� FODVVLFDO� UHFDSWXUH�� UHDVRQLQJ� IURP� FODVVLFDO� VLWXDWLRQV�� IDOVLW\�
SUHVHUYDWLRQ�LQ�GLDOHWKHLVP�RU�WKH�HQWDLOPHQW�DV�VXFK��%HQ�%XUJLV��0LDPL��SUH�
VHQWHG�D�SDSHU��FR�DXWKRUHG�ZLWK�2WDYLR�%XHQR��FDOOHG�/LDUV�ZLWK�&XUU\��:K\�
'LDOHWKHLVWV�9LRODWH�WKH�3ULQFLSOH�RI�8QLIRUP�6ROXWLRQ��$V�%XUJLV�DUJXHG��JLY�
HQ�WKH�GLVVLPLODULW\�EHWZHHQ�WKH�&XUU\�3DUDGR[�DQG�WKH�/LDU�3DUDGR[��GLDOHWKH�
LVWV�IDFH�D�GLOHPPD��HLWKHU�WKH�VR�FDOOHG�,QFORVXUH�6FKHPD��EDVLFDOO\��D�SDWWHUQ�
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FRPPRQ�WR�DOO�SDUDGR[HV��GHVFULEHV�WKH�VWUXFWXUH�RI�&XUU\�3DUDGR[��RU�QRW��,I�
LW�GRHV��VR�PXFK�WKH�ZRUVH�IRU�3ULHVWV�UHOLDQFH�RQ�WKH�,QFORVXUH�6FKHPD��,I�LW�
GRHV�QRW��%XUJLV�FRQFOXGHV�� VR�PXFK�WKH�ZRUVH� IRU� WKH� VFKHPD�DV�D�XQLYHUVDO�
WRRO�WR�SDUDGR[HV��7KH�ODVW�)ULGD\V�WDON�ZDV�JLYHQ�E\�*DUHWK�<RXQJ��*ODVJRZ���
,Q�KLV� 'LDOHWKHLVP�DQG�([SUHVVLYH�/LPLWDWLRQV��<RXQJ�RXWOLQHG�WZR�SXWDWLYH�
OLPLWDWLRQV� RI� GLDOHWKHLVP� �RULJLQDOO\� SUHVHQWHG� LQ� 6WHZDUG� 6KDSLURV� Simple 

7UXWK�� &RQWUDGLFWLRQ� DQG� &RQVLVWHQF\��� %\� PHDQV� RI� GLIIHUHQFH� EHWZHHQ� MXVW�
IDOVH��IDOVH�DQG�QRW�WUXH�VHQWHQFHV��KH�FRQVLGHUHG�DQDORJLFDO�GLVWLQFWLRQ�EHWZHHQ�
MXVW�LQYDOLG��LQYDOLG�DQG�QRW�YDOLG�LQIHUHQFHV�LQ�RUGHU�WR�DYRLG�FHUWDLQ�XQZDQWHG�
FRQVHTXHQFHV��+H�VWD\HG��KRZHYHU��UDWKHU�VNHSWLFDO�RQ�WKH�LVVXH���
� 7KH� 6DWXUGD\V� VHVVLRQ� FRPPHQFHG� ZLWK� 6HEDVWLDQR�0RUX]]LV� �%RORJQD��
SUHVHQWDWLRQ� RI� WKH� SDSHU� HQWLWOHG� 5HODWLYLVP� LQ�&RQWUDGLFWLRQ� �FR�DXWKRUHG�
ZLWK�$QQDOLVD�&ROLYD���+LV�FRQWULEXWLRQ�FRQFHUQHG�WKH�TXHVWLRQ�ZKHWKHU�UHOD�
WLYLVP�FDQ�EH�D�GHVFULSWLYH�SURMHFW��6LQFH�GLVSXWHV�LQ�WKH�VXEMHFWLYH�GRPDLQV�DS�
SHDU�WR�LQYROYH�MXGJPHQWV�ZLWK�LQFRPSDWLEOH�FRQWHQWV��KH�FODLPHG��GLDOHWKHLVW�
UHODWLYLVP�LV�ZRUWK�FRQVLGHULQJ��&DQ�%DVNHQWV��3DULV��'LDOHWKHLVP�DQG�D�*DPH�
7KHRU\�3DUDGR[� GLVFXVVHG� WZR� DSSURDFKHV� WR�%UDQGHQEXUJHU� �HLVOHU.� 3DUD�
GR[�� QDPHO\� 1RQ�ZHOO�IXQGHG� VHW� WKHRUHWLF� DSSURDFK� DQG� SDUDFRQVLVWHQW� DS�
SURDFK��7KH�PRUQLQJ�VHVVLRQ�FRQFOXGHG�WKH�VHFRQG�NH\QRWH�E\�-&�%HDOO��&RQ�
QHFWLFXW��ZLWK�KLV� )UHH�RI�'HWDFKPHQW��/RJLF��5DWLRQDOLW\�� DQG�*OXWV��6LQFH�
JOXW�WKHRU\�LQYROYHV�WKH�LQYDOLGLW\�RI�PRGXV�SRQHQV�DQG�PRGXV�SRQHQV�LV�FHQ�
WUDO�WR�RXU�WKHRUHWLFDO�UHDVRQLQJ��WKH�WKHRU\�VHHPV�WR�EH�LPSODXVLEOH��+RZHYHU��
DV�%HDOO� �YHU\� LQWHUHVWLQJO\�� WULHG� WR� VKRZ��ZH�VWLOO� FDQ�VXFFHVVIXOO\�SXUVXH� UD�
WLRQDO� WKHRUL]LQJ�GHVSLWH� WKH� LQYDOLGLW\�RI�PRGXV�SRQHQV��.DULQ�9HUHOVW� �9ULMH�
8QLYHUVLWHLW� %UXVVHO�� LQ� KHU� =HQRV� 3DUDGR[HV�� $� &DUGLQDO� 3UREOHP� GHPRQ�
VWUDWHG�WKDW�=HQRV�3DUDGR[HV�RI�0RWLRQ�DQG�3DUDGR[HV�RI�3OXUDOLW\�FRPH�GRZQ�
WR� WKH� VDPH�DQG�ZKDWHYHU� LW�ZDV� WKDW�=HQRV�RSSRQHQWV� UHIXWHG�ZDV�FHUWDLQO\�
QRW�=HQR��)UDQ]�%HUWRV��$EHUGHHQ��([FOXVLRQ�YV��([SORVLRQ��*RLQJ�3UHGLFDWL�
YH"�H[SORUHV�D�IRRWKROG�RQ�XQGLVSXWHG�JURXQG�WKDW�ZH�FDQ�UHO\�RQ�ZKHQ�ZH�DF�
FHSW� WUXH� FRQWUDGLFWLRQV��2QH�ZD\� RI� JHWWLQJ� VXFK� D� IRRWKROG� LV�� IRU� %HUWR�� WR�
FRQVLGHU�H[FOXVLRQ�DV�SULPLWLYH��PHDQLQJ�WKDW�H[FOXVLRQ�VKRXOG�QRW�EH�GHILQHG�DW�
DOO��7KH� WKLUG� NH\QRWH� ,QFRQVLVWHQF\� DQG� ,QFRPSOHWHQHVV��5HYLVHG� E\� 6WHZDUG�
6KDSLUR��2KLR�6WDWH��ZDV�SDUWO\�D�UHPLQGHU�RI�KLV�SUHYLRXV�SDSHU�,QFRPSOHWHQHVV�
DQG�,QFRQVLVWHQF\�LQ�ZKLFK�KH�GLVFXVVHV�UHOLDQFH�RQ�DQ�LQIRUPDO�SURYDELOLW\�DU�
JXPHQW��SDUWO\�D�TXLWH�RULJLQDO�FRQWULEXWLRQ�WR�WKH�ORJLF�RI�LQFRQVLVWHQF\���
� 7KH�ODVW�GD\�RI�WKH�FRQIHUHQFH�EHJDQ�ZLWK�$DURQ�&RWQRLUV��6W��$QGUHZV��
�FR�DXWKRUHG�ZLWK�=DFK�:HEHU��,QFRQVLVWHQW�%RXQGDULHV�RI�2UGLQDU\�2EMHFWV��
7RZDUG� D� 3DUDFRQVLVWHQW�0HUHRWRSRORJ\�� $V� &RWQRLU� SRLQWHG� RXW�� WKH� H[LV�
WHQFH�RI�ERXQGDULHV�RI�HYHU\GD\�REMHFWV�LV�SUREOHPDWLF��DV�LQ�FODVVLFDO�PHUHRWR�
SRORJ\�WKUHH�FRQGLWLRQV��ERXQGDULHV�H[LVW��VSDFH�LV�WRSRORJLFDOO\�FRQQHFWHG�DQG�
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GLVFUHWH�HQWLWLHV�FDQ�EH�LQ�FRQWDFW��DUH�PXWXDOO\�LQFRQVLVWHQW��+RZHYHU��DV�KH�
FRQFOXGHG��WKH�SUREOHP�FDQ�EH�PHW�ZLWK�D�SDUDFRQVLVWHQW�PHUHRWRSRORJ\��7KH�
SDSHU� 5HPDUNV� RQ� 1D±YH� 6HW� 7KHRU\� %DVHG� RQ� /3� E\� +LWRVKL� 2PRUL�
�.REH�&81<��VKRZHG��WKDW�DOWKRXJK�V\VWHPV�RI�SDUDFRQVLVWHQW�ORJLF�ZLWK�FODV�
VLFDO�QHJDWLRQ�ZHUH�WKRXJKW�WR�EH�TXLWH�SUREOHPDWLF��WKHUH�DUH�VHYHUDO�SRVVLELOL�
WLHV�LQ�IRUPXODWLQJ�WKHRULHV�LI�ZH�KDYH�ERWK�SDUDFRQVLVWHQW�QHJDWLRQ�DQG�FODVVLF�
DO�QHJDWLRQ��7KH�SHQXOWLPDWH�WDON��E\�'LHJR�7DMHU���%XHQRV�$LUHV��ZDV�FDOOHG�
'LDOHWKHLVP� DQG� WKH�&XUU\�9DOLGLW\�3DUDGR[��$V�7DMHU�PDLQWDLQHG��9DOLGLW\�
&XUU\�SDUDGR[�VKRZV�WKDW�LI�YDOLGLW\�LV�FRQWUDFWLYH��LW�LV�KDUG�WR�UHSUHVHQW�LW�LQ��
D�GLDOHWKHLF�IUDPHZRUN��7KXV��WKH�LQFRQVLVWHQF\�RI�YDOLGLW\�LV�D�EHWWHU�H[SODQD�
WLRQ�IRU�&XUU\�9DOLGLW\�3DUDGR[�LQ�WKH�IUDPHZRUN���
� )LQDOO\��*UDKDP�3ULHVW� �&81<�0HOERXUQH���$W� WKH� YHU\�EHJLQQLQJ�RI�KLV�
WDON��3ULHVW�FRQIHVVHG�WKDW�WKH�ERRN�ZDV�UHMHFWHG�E\�WHQ�PDMRU�SXEOLVKHUV�EHIRUH�
RQH�DFFHSWHG�LW��DQG�WKXV�LI�VRPHERG\�KDG�WROG�KLP�DERXW�WKH����DQQLYHUVDU\�RI�
WKH�ERRN��KH�ZRXOG�QRW�KDYH�EHOLHYHG��$OVR��KH�DFNQRZOHGJHG�WKDW�WKH�GHEDWH�
RQ�GLDOHWKHLVP�KDV�LQFUHDVLQJO\�LPSURYHG�RYHU�WKH�\HDUV�DQG�H[SUHVVHG�GHHS�DF�
NQRZOHGJHPHQW� WR� DOO� WKRVH� DXWKRUV�ZKR�KDG� FRQWULEXWHG� WR� WKH� FRQIHUHQFH��
$OWKRXJK�3ULHVWV�WDON�ZDV�FDOOHG�&RQWUDGLFWLRQ��/DQJXDJH�DQG�WKH�:RUOG��KH�
VSHQW�WKH�ZKROH�RI�KLV�WLPH�DGGUHVVLQJ�VHYHUDO�REMHFWLRQV�DQG�VXJJHVWLRQV�EHLQJ�
UDLVHG�GXULQJ� WKH�FRQIHUHQFH��*LYHQ�WKH�QRWHV�KH�ZDV�PDNLQJ� WKRURXJK�HYHU\�
WDON��3ULHVW�SUHFLVHO\�UHVSRQGHG�WR�DOO�WKH�SUHVHQWHG�SDSHUV��+H�VWUHVVHG�VHYHUDO�
GHWDLOV�WKDW�HLWKHU�KDG�EHHQ�RYHUORRNHG��RU�XQGHUHVWLPDWHG�DQG�WKXV�SURYRNHG�
DQ�H[FLWLQJ�GLVFXVVLRQ��,W�ZDV�HVSHFLDOO\�LQWHUHVWLQJ�WR�VHH�KRZ�GHWDLOHG�DQG�GH�
OLFDWH�DQ\�SKLORVRSKLFDO�GHEDWH�PXVW�EH�LQ�RUGHU�WR�DYRLG�SRWHQWLDO�FRQIXVLRQV�
DQG�PLVXQGHUVWDQGLQJV���
� 7R�FRQFOXGH��,�GDUH�WR�VD\�WKDW�WKH�FRQIHUHQFH�PHW�WKH�KLJKHVW�FULWHULD�IRU�
SKLORVRSKLFDO�FRQIHUHQFHV�DQG�ZH�FDQ�RQO\�KRSH�WKDW�VXFK�FRQIHUHQFHV�ZLOO�EH�
PRUH�IUHTXHQW�LQ�WKH�QHDU�IXWXUH��
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