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0HWDSK\VLFV��0HDQLQJ��DQG�0RUDOLW\� 
$�7KHRORJLFDO�5HIOHFWLRQ�RQ�$,1 

 
-RUGDQ�-RVHSK�:DOHV 

 
57,),&,$/�,17(//,*(1&(�LV�DQ�LQFUHDVLQJO\�SHUYDVLYH��LI�KLG�
GHQ��IDFWRU�LQ�RXU�GDLO\�OLYHV��:KLOH�³JHQHUDO´�$,2�UHPDLQV��IRU�
WKH�SUHVHQW��DQ�DVSLUDWLRQ�UDWKHU�WKDQ�D�UHDOLW\��VR�FDOOHG�³QDU�
URZ´�$,� WHFKQLTXHV� QRZ� DQVZHU� TXHVWLRQV� RQ� RXU� SKRQHV��

WUDQVODWH� EHWZHHQ� ODQJXDJHV�� VHOHFW� WKH� DGYHUWLVHPHQWV� WKDW�ZH� VHH��
UHFRPPHQG�RXU�QH[W�SXUFKDVH�RU�PXVLFDO�VHOHFWLRQ��LGHQWLI\�SRWHQWLDO�
KRW�VSRWV�IRU�FULPH��IODJ�WXPRUV�LQ�EUDLQ�VFDQV��DQG�VRRQ�ZLOO�GULYH�XV�
WR�ZRUN��7KHRORJ\�FDQ�DQG�RXJKW�WR�VD\�PXFK�DERXW�WKH�HWKLFDO�LPSOL�
FDWLRQV�RI�DUWLILFLDO� LQWHOOLJHQFH�DQG�RXU�XVH�RI� LW��EXW� ,�ZLVK� WR�DVN��
ZKDW�PD\�WKHRORJ\�VD\�DERXW�FRQWHPSRUDU\�$,�LQ�LWVHOI"�6RPH�VXJJHVW�
WKDW�WKH�DQVZHU�LV��³UHODWLYHO\�OLWWOH�´�7KHRORJLDQ�'DYLG�%HQWOH\�+DUW�
FRQWHQGV� 

 
7KH�RSHUDWLRQV�RI�D�FRPSXWHU�DUH�PHUHO\� SK\VLFDO�HYHQWV�GHYRLG�RI�
PHDQLQJ«�>$@�FRPSXWHU�GRHV�QRW�HYHQ�UHDOO\�FRPSXWH��:H�FRPSXWH��
XVLQJ�LW�DV�D�WRRO«�>,@WV�RSHUDWLRQV�DUH�QRW�GHWHUPLQHG�E\�DQ\�VHPDQWLF�
FRQWHQW�EXW�RQO\�E\�ELQDU\�VHTXHQFHV�WKDW�PHDQ�QRWKLQJ�LQ�WKHPVHOYHV��
7KH�YLVLEOH�ILJXUHV�WKDW�DSSHDU�RQ�WKH�FRPSXWHU¶V�VFUHHQ�DUH�RQO\�WKH�
HOHFWURQLF�WUDFHV�RI�VHWV�RI�ELQDU\�FRUUHODWHV��DQG�WKH\�VHUYH�DV�V\PEROV�

 
1�)RU�WKH�GHYHORSPHQW�RI�WKLV�SDSHU��,�DP�LQGHEWHG�WR�WRR�PDQ\�SHUVRQV�WR�OLVW��EXW�,�
PXVW�WKDQN�WKH�SDWLHQFH�RI�WKH�-07�HGLWRUV��WKH�LQVLJKW�RI�WKH�WZR�DQRQ\PRXV�UHYLHZ�
HUV��DV�ZHOO�DV�-RKQ�&DYDGLQL��7KRPDV�&OHPPRQV��0DWWKHZ�*DHWDQR��%ULDQ�3��*UHHQ��
$QGUHZ�.XLSHU��'ZLJKW�/LQGOH\��$QVHOP�5DPHORZ��'DYLG�&��6FKLQGOHU�� -RKQ�6H�
KRUQ��(]UD�6XOOLYDQ��0DUJD�9HJD��0DULXV�'RUREDQWX��DQG�-RKQ�6HLIIHUW��(DFK�FRQWULE�
XWHG�LPSRUWDQW�LQVLJKWV�RU�FRPPHQWHG�RQ�SRUWLRQV�RI�WKH�SDSHU��7KH�UHVW�RI�\RX�NQRZ�
ZKR�\RX�DUH��7KH�GHILFLHQFLHV�RI�WKH�ILQDO�SURGXFW�KDYH�RQO\�PH�IRU�WKHLU�DXWKRU� 
2 So-FDOOHG�³JHQHUDO´�$,��WKH�³XOWLPDWH�JRDO�RI�$,�UHVHDUFK�´�ZRXOG�EH�KXPDQ-level or 
superhuman not in the sense of being conscious or having any sort of interior life²
indeed, that is highly unlikely²EXW�LQ�EHLQJ�³DSSOLFDEOH�DFURVV�DOO�SUREOHP�W\SHV�´�,W�
ZRXOG� ³>ZRUN@� HIIHFWLYHO\� IRU� ODUJH� DQG�GLIILFXOW� LQVWDQFHV�ZKLOH�PDNLQJ�YHU\� IHZ�
DVVXPSWLRQV�´�1HHGLQJ�³QR�SUREOHP-VSHFLILF�HQJLQHHULQJ�´�VXFK�D��QRZ-hypothetical) 
V\VWHP�³FDQ�VLPSO\�EH�DVNHG�WR�Weach a molecular biology class or run a government. 
It would learn what it needs to learn from all the available resources, ask questions 
ZKHQ�QHFHVVDU\��DQG�EHJLQ�IRUPXODWLQJ�DQG�H[HFXWLQJ�SODQV�WKDW�ZRUN�´�,WV�VXFFHVV��
then, would be in its behaviorally measured omnicompetence with respect to the goals 
that we appoint for it. See Stuart Russell, Human Compatible: Artificial Intelligence 
and the Problem of Control, Reprint (New York: Penguin Books, 2020), 46. 
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RQO\�ZKHQ�ZH�UHSUHVHQW�WKHP�DV�VXFK�DQG�DVVLJQ�WKHP�LQWHOOLJLEOH�VLJ�
QLILFDQFHV�3 

 
,W�ZRXOG�VHHP��WKXV��WKDW�QRW�RQO\�LV�LW�LPSRVVLEOH�IRU�D�SURJUDPPHG�

FRPSXWHU�HYHU�WR�FRQVWLWXWH�D�PLQG�RI�WKH�VRUW�WKDW�KXPDQV�KDYH��FRP�
SXWHUV�WKHPVHOYHV�DUH�QDXJKW�EXW�V\VWHPV�RI�VLJQV�WKDW�H[LVW�DV�VLJQV�
RQO\�DW�WKH�ZKLP�RI�WKH�EHKROGHU��2U��DV�+DUW�XUJHV��WKH\�³KDYH�PHDQ�
LQJV�RQO\�VR�ORQJ�DV�WKH\�DUH�REMHFWV�RI�WKH�UHSUHVHQWLQJ�PLQG¶V�DWWHQ�
WLRQ�´4 

5KHWRULFDOO\��DW�OHDVW��WKLV�YLHZ�LV�QRW�ZLWKRXW�LWV�GLIILFXOWLHV��7KH�
FODLP�WKDW� LW� LV�ZH�ZKR�FRPSXWH�VHHPV�VWUHWFKHG� WR�EUHDNLQJ�E\�$,�
V\VWHPV�WKDW�FRQYHUW�6ZHGLVK�LQWR�(QJOLVK�RU�LGHQWLI\�IDFHV�DQG�ILQ�
JHUSULQWV�E\�VHOI�JHQHUDWHG�IRUPXODH�WKDW�HYHQ�WKH�V\VWHPV¶�GHVLJQHUV�
FDQQRW�FRPSUHKHQG��+RZ�FDQ�VRPHWKLQJ�KDYH�D�PHUHO\�REVHUYHU�GH�
SHQGHQW�PHDQLQJ�ZKHQ�LW�VHHPV�UHOLDEO\�WXQHG�WR�WKH�ZRUOG�LQ�ZD\V�
XQIDWKRPDEOH�WR�XV"�,�DUJXH�WKDW�+DUW¶V�SRVLWLRQ²ZKLOH�WUXH�VR�IDU�DV�
LW�JRHV²LV�QRW�VR�WKUHDWHQLQJ�WR�WKH�UHDOLW\�RU�PHDQLQJIXOQHVV�RI�FRP�
SXWDWLRQ�DV�LW�PD\�VHHP��$V�ZLWK�SULQWHG�WH[W��ZH�DVVLJQ�ERWK�IXQFWLRQV�
DQG� VHPDQWLF� FRQWHQW� WR� WRROV� DQG� FRPSXWHUV� EDVHG� RQ� FXOWXUDOO\�
VKDUHG�LQWHQWLRQDO�IUDPHV��³LQWHQWLRQDOLW\´�KHUH�UHIHUV�QRW�WR�YROXQWDU�
LQHVV�EXW�WR�³DERXWQHVV´���7KHVH�IUDPLQJV�GHWHUPLQH�WKH�GHVLJQ��DQG�
RXU� LQWHUSUHWDWLRQ�� RI�� IRU� LQVWDQFH�� D� VFUHZGULYHU¶V� KDQGOH�� D� FRP�
SXWHU¶V�RXWSXW�LPDJHV��DQG� WKH�SULQWHG�FKDUDFWHUV�RQ�D�SDJH��$V�RE�
VHUYHU�GHSHQGHQW�UHDOLWLHV��RXU�DUWLIDFWV�DUH�FRQWLQJHQW��EXW�WKH\�DUH�QRW�
DUELWUDU\�5 

 
3�'DYLG�%HQWOH\�+DUW��³&RQVFLRXVQHVV��&KLW��´�LQ�7KH�([SHULHQFH�RI�*RG��%HLQJ��&RQ�
VFLRXVQHVV��%OLVV��1HZ�+DYHQ��&7��<DOH�8QLYHUVLW\�3UHVV������������� 
4�+DUW��³&RQVFLRXVQHVV��&KLW��´����� 
5�$PLH�/��7KRPDVVRQ��³$UWLIDFWV�DQG�0LQG�,QGHSHQGHQFH��&RPPHQWV�RQ�/\QQH�5XG�
GHU�%DNHU¶V�µ7KH�6KULQNLQJ�'LIIHUHQFH�EHWZHHQ�$UWLIDFWV�DQG�1DWXUDO�2EMHFWV�¶´�$3$�
1HZVOHWWHU�RQ�3KLORVRSK\�DQG�&RPSXWHUV����QR��������������±����7KLV�LV�WKH�FDVH�HYHQ�
IRU�3LFFLQLQL¶V�³PHFKDQLVWLF´�DFFRXQW�RI�FRPSXWDWLRQ�� LQ�ZKLFK�FRPSXWDWLRQ� LV�GH�
ILQHG�QRW�E\�DQ\�VHPDQWLF�FRQWHQW�EXW�E\�WKH�PDQLSXODWLRQ�RI�QRQ�VHPDQWLF�PDFKLQH�
VWDWHV�LQ�OLQH�ZLWK�VRPH�PHFKDQLVWLFDOO\�VSHFLILHG�UXOH��6HPDQWLF�FRQWHQW�FDQ�EH�DV�
VLJQHG��RI�FRXUVH��EXW�LW�LV�QRW�QHFHVVDU\�WR�WKH�GHILQLWLRQ�RI�FRPSXWDWLRQ�LWVHOI��VHH�
*XDOWLHUR�3LFFLQLQL��³&RPSXWHUV�´�3DFLILF�3KLORVRSKLFDO�4XDUWHUO\�����QR������������
��±���� GRL�RUJ���������M����������������������[�� *XDOWLHUR� 3LFFLQLQL�� 3K\VLFDO�
&RPSXWDWLRQ��$�0HFKDQLVWLF�$FFRXQW� �1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV���������
(YHQ�3LFFLQLQL��KRZHYHU�� DFNQRZOHGJHV� WKDW� VKDUHG�KXPDQ�SXUSRVHV� �LQ�ZKLFK�ZH�
SDUWLFLSDWH�E\�RXU�XVH�RI� LQSXW�RXWSXW�GHYLFHV��DUH�QHFHVVDU\� WR�IL[� WKH� OHYHO�RI�GH�
VFULSWLRQ�ZKHUHLQ�WKH�PHFKDQLVP�LV�GHILQHG��3DXO�6FKZHL]HU�WKHUHIRUH�XUJHV�WKDW�HYHQ�
D�PHFKDQLVWLF�DFFRXQW�LV�XOWLPDWHO\�REVHUYHU�GHSHQGHQW�DOWKRXJK�QRW��WKHUHIRUH��DUEL�
WUDU\��VHH�3DXO�6FKZHL]HU��³&RPSXWDWLRQ�LQ�3K\VLFDO�6\VWHPV��$�1RUPDWLYH�0DSSLQJ�
$FFRXQW�´�LQ�2Q�WKH�&RJQLWLYH��(WKLFDO��DQG�6FLHQWLILF�'LPHQVLRQV�RI�$UWLILFLDO�,QWHO�
OLJHQFH��7KHPHV�IURP�,$&$3�������HG��'RQ�%HUNLFK�DQG�0DWWHR�9LQFHQ]R�G¶$OIRQVR�
�&KDP��6SULQJHU�,QWHUQDWLRQDO�����������±����GRL�RUJ��������������������������B���
2WKHU� SRVLWLRQV� PLJKW� EH� WDNHQ�� EXW� DW� WKLV� WLPH� ,� ILQG� 3LFFLQLQL�� DV� PRGLILHG� E\�
6FKZHL]HU��SHUVXDVLYH�HQRXJK�WR�PRYH�IRUZDUG� 



 Metaphysics, Meaning, and Morality 159 
  

7KH�IDFW�RI�LQWHQWLRQDO�IUDPLQJ� LQGLFDWHV�WKH�JURXQG�XSRQ�ZKLFK�
ZH�PD\�FRQVLGHU�$,�WKHRORJLFDOO\��2EVHUYHU�DWWULEXWHG�PHDQLQJV�DUH�
WLHG�XS�ZLWK�WKH�GHYLFH¶V�VHUYLFH�WR�RXU�SXUSRVHV��DQ�$,�V\VWHP�PHGL�
DWHV�EHWZHHQ�RXU�JRDOV�DQG�WKH�ZRUOG�ZLWK�ZKLFK�LW� LV�HQJDJHG��([�
SORULQJ�WKHVH�REVHUYHU�GHSHQGHQW�DQG�ZRUOG�DWWXQHG�GLPHQVLRQV�RI�$,�
LQ�OLJKW�RI�WKHRORJLFDO�ORFL�ERWK�PRUDO��WKH�VSLULWXDO�OLIH��DQG�PHWDSK\V�
LFDO��WKH�GRFWULQH�RI�FUHDWLRQ���,�KRSH�WR�IDFLOLWDWH�IXUWKHU�H[SORUDWLRQV�
RI�WRSLFV�WKDW��KHUHWRIRUH��KDYH�UHFHLYHG�FRPSDUDWLYHO\�OLWWOH�WKHRORJL�
FDO�DWWHQWLRQ� 

)RU� WKLV� SURMHFW� ,� GUDZ�HVSHFLDOO\� RQ�$XJXVWLQH� RI�+LSSR� �OLYHG�
���±���� &(��� ZKR� DWWHQGHG� WR� KXPDQ� LQWHUSUHWDWLRQ� RI� WKH� ZRUOG�
ZLWKLQ�D�&KULVWLDQ�XQGHUVWDQGLQJ�RI�UHDOLW\��+LV�ZULWLQJV�DUH�UHVSHFWHG�
E\�PDQ\�:HVWHUQ�&KULVWLDQ�WUDGLWLRQV�DQG��RQ�SRLQWV�UHOHYDQW�WR�P\�
HQWHUSULVH��DUH�LQ�EURDG�DJUHHPHQW�HYHQ�ZLWK�WKRVH�(DVWHUQ�WUDGLWLRQV�
E\�ZKLFK�KH�LV�OHVV�HVWHHPHG��,�PDNH�WZR�FODLPV� 

)LUVW��ZLWK�LWV�PHWDSK\VLFV�RI�UDWLRQHV�VHPLQDOHV��$XJXVWLQH¶V�WKH�
RORJ\�RI�FUHDWLRQ�PDNHV�VHQVH�RI�WKH�IDLOXUHV�DQG�VXFFHVVHV�RI�GLIIHUHQW�
$,�PHWKRGV�E\�H[SODLQLQJ�WKH�ZRUOG�DV�*RG¶V�VHOI�H[SUHVVLRQ��D�NDOHL�
GRVFRSLF�UHIUDFWLRQ�RI�KLV�:LVGRP�UDWKHU�WKDQ�D�FROOHFWLRQ�RI�GLVFUHWH�
REMHFWV�VWDQGLQJ�LQ�FULVS�UHODWLRQV� 

6HFRQG��WKHVH�RQWRORJLFDO�FRQVLGHUDWLRQV�FDQ�EH�XQLWHG�WR�$XJXV�
WLQH¶V�DFFRXQW�RI�LQWHUSUHWLYH�MXGJPHQW�DV�D�PRUDO�DFW�ERXQG�XS�ZLWK�
ORYH��LQ�RUGHU�WR�UHYHDO�WKH�³GHHS�QHXUDO�QHWZRUN�´�FRQWHPSRUDU\�$,¶V�
PRVW�SRZHUIXO� WRRO��DV�D�NLQG�RI� ³PHPRU\´� WKDW�PDSV� WKH�ZRUOG� WR�
KXPDQ� SXUSRVHV��ZLWKRXW� LQ� LWVHOI� DFFRPPRGDWLQJ� WKH� WUDQVFHQGHQW�
IUDPLQJ�RI�WKH�VSLULWXDO�OLIH��$V�VXFK�D�³PHPRU\�´�WKH�QHWZRUN�PD\�
GUDZ�XV�WR�UHGXFH�UHDOLW\�WR�WKH�PHDVXUDEOH�VFRSH�RI�WKLV�ZRUOGO\�DP�
ELWLRQV��RU��DV�D�SRLQWHU�WR�UHDOLW\��LW�PD\�SHUKDSV�VHUYH�RQH¶V�UHJDWK�
HULQJ�RI�WKH�FUHDWHG�HFKRHV�RI�GLYLQH�:LVGRP�DV�RQH�MRXUQH\V�LQWR�WKH�
7ULQLW\� 

 
1$785$/� :,6'20�� 25� $,¶6� &+$//(1*(� 72� 0(7$3+<6,&6��
:+$7�,6�7+(�:25/'" 
³6\PEROLF´�$,�DQG�LWV�2QWRORJLFDO�DQG�(SLVWHPRORJLFDO�)DLOXUHV 

:KDW�FRPSXWHU�VFLHQWLVWV�KDYH�FDOOHG�³DUWLILFLDO�LQWHOOLJHQFH´�KDV�
DOZD\V�UHIOHFWHG�VRPHWKLQJ�RI�KRZ�WKHLU�WLPHV�KDYH�LQWHUSUHWHG�ERWK�
KXPDQ�EHLQJV�DQG�WKH�ZRUOG��6RPHZKDW�IROORZLQJ�7KRPDV�+REEHV��
WKH� GRPLQDQW� $,� RI� WKH� ����V� WKURXJK� WKH� ����V6²QRZ� FDOOHG�

 
6�2Q�WKH�KLVWRU\�RI�$,��VHH�1LOV�-��1LOVVRQ��7KH�4XHVW� IRU�$UWLILFLDO� ,QWHOOLJHQFH��$�
+LVWRU\�RI�,GHDV�DQG�$FKLHYHPHQWV��1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV���������
2U��SRSXODUO\��VHH�/XNH�'RUPHKO��7KLQNLQJ�0DFKLQHV��7KH�4XHVW�IRU�$UWLILFLDO�,QWHO�
OLJHQFH²DQG�:KHUH�,W¶V�7DNLQJ�8V�1H[W��1HZ�<RUN��7DUFKHU3HULJHH���������7KH�PRVW�
ZLGHO\�XVHG�LQWURGXFWRU\�WH[WERRN�RQ�$,�LV�6WXDUW�5XVVHOO�DQG�3HWHU�1RUYLJ��$UWLILFLDO�
,QWHOOLJHQFH��$�0RGHUQ�$SSURDFK���UG�HG���8SSHU�6DGGOH�5LYHU��3HDUVRQ���������)RU�
FODULW\��,�VRPHWLPHV�SDVV�RYHU�GLVWLQFWLRQV�WKDW�FDQ�EH�GUDZQ�EHWZHHQ�$,�DV�KXPDQ�
OLNH�DFWLRQ��H�J���WKH�7XULQJ�7HVW�LQ�WKH���¶V���$,�DV�KXPDQ�OLNH�WKRXJKW��H�J���1HZHOO�
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³V\PEROLF´�RU�³*RRG�2OG�)DVKLRQHG´�$,��*2)$,�²ZDV�SKLORVRSKL�
FDOO\� IRXQGHG� RQ� WKH� ³FRPSXWDWLRQDOLVW´� K\SRWKHVLV� WKDW� WKLQNLQJ�
VLPSO\�LV�WKH�ORJLFDO�PDQLSXODWLRQ�RI�V\PEROLFDOO\�UHSUHVHQWHG�LQIRU�
PDWLRQ�7�$FFRPSOLVKLQJ�WKLV� WDVN��D�SURSHUO\�SURJUDPPHG�FRPSXWHU�
ZRXOG�LQ�IDFW�EH�³WKLQNLQJ�´�³D�FRPSXWHU�UXQQLQJ�D�SURJUDP�WKDW�PRG�
HOV�D�KXPDQ�FRJQLWLYH�SURFHVV�LV�LWVHOI�HQJDJHG�LQ�WKDW�FRJQLWLYH�SUR�
FHVV�´8�8QGHU�WKLV�SDUDGLJP��D�FRPSXWHU�SURJUDP�WKDW�GLDJUDPPHG�D�
VHQWHQFH�DQG�FRQVWUXFWHG�D�SODXVLEOH�UHVSRQVH�FRXOG�EH�VDLG�WR�KDYH�
XQGHUVWRRG�WKDW�VHQWHQFH�9�6\PEROLF�$,¶V�JUHDWHVW�DFKLHYHPHQW�ZDV�LQ�
³H[SHUW�V\VWHPV´²JUHDW�VWUXFWXUHV�RI�OLQNHG�UXOHV�WKDW��ZKHQ�TXHULHG��
ZRXOG� JHQHUDWH� D� OLVW� RI� SRVVLEOH� DQVZHUV�� SHUKDSV� SRVLQJ� IXUWKHU�

 
DQG�6LPRQ¶V�HDUO\�ZRUN�ZLWK�V\PEROLF�UHSUHVHQWDWLRQ�LQ�WKH���¶V��OHDGLQJ�WR�WKH�ILHOG�
RI�FRJQLWLYH�PRGHOLQJ���$,�DV�UDWLRQDO�GHOLEHUDWLRQ��H�J���ORJLFLVP�DQG�H[SHUW�V\VWHPV�
LQ�WKH���¶V���DQG�$,�DV�UDWLRQDO�DJHQF\��H�J���LQWHOOLJHQW�URERWV���RQ�ZKLFK�VHH�5XVVHOO�
DQG�1RUYLJ��$UWLILFLDO�,QWHOOLJHQFH���±��� 
7�7KLV�LQWXLWLRQ��D�VSHFLHV�RI�WKH�&RPSXWDWLRQDO�7KHRU\�RI�0LQG��RU�³&RPSXWDWLRQDO�
LVP´���ZDV�IRUPDOL]HG�DV�WKH�³3K\VLFDO�6\PERO�6\VWHPV�+\SRWKHVLV�´�VHPLQDOO\�GH�
VFULEHG�LQ�$OOHQ�1HZHOO�DQG�+HUEHUW�$��6LPRQ��³&RPSXWHU�6FLHQFH�DV�(PSLULFDO�,Q�
TXLU\��6\PEROV�DQG�6HDUFK�´�&RPPXQLFDWLRQV�RI�WKH�$&0�����QR�����0DUFK��������
���±����GRL�RUJ������������������������7KH�DXWKRUV�FRQFOXGH��³,QWHOOLJHQFH�UHVLGHV�
LQ�SK\VLFDO�V\PERO�V\VWHPV��7KLV�LV�FRPSXWHU�VFLHQFH¶V�PRVW�EDVLF�ODZ�RI�TXDOLWDWLYH�
VWUXFWXUH��6\PERO�V\VWHPV�DUH�FROOHFWLRQV�RI�SDWWHUQV�DQG�SURFHVVHV��WKH�ODWWHU�EHLQJ�
FDSDEOH�RI�SURGXFLQJ��GHVWUR\LQJ�DQG�PRGLI\LQJ�WKH�IRUPHU��7KH�PRVW�LPSRUWDQW�SURS�
HUWLHV�RI�SDWWHUQV�LV�>VLF@�WKDW�WKH\�FDQ�GHVLJQDWH�REMHFWV��SURFHVVHV��RU�RWKHU�SDWWHUQV��
DQG�WKDW��ZKHQ�WKH\�GHVLJQDWH�SURFHVVHV��WKH\�FDQ�EH�LQWHUSUHWHG��,QWHUSUHWDWLRQ�PHDQV�
FDUU\LQJ�RXW�WKH�GHVLJQDWHG�SURFHVV��7KH�WZR�PRVW�VLJQLILFDQW�FODVVHV�RI�V\PERO�V\V�
WHPV�ZLWK�ZKLFK�ZH�DUH�DFTXDLQWHG�DUH�KXPDQV�DQG�FRPSXWHUV´��1HZHOO�DQG�6LPRQ��
³&RPSXWHU�6FLHQFH�DV�(PSLULFDO�,QTXLU\�´�������)RU�D�UHFHQW�DVVHVVPHQW��VHH�1LOV�-��
1LOVVRQ�� ³7KH� 3K\VLFDO� 6\PERO� 6\VWHP� +\SRWKHVLV�� 6WDWXV� DQG� 3URVSHFWV�´� LQ� ���
<HDUV�RI�$UWLILFLDO�,QWHOOLJHQFH��HG��0D[�/XQJDUHOOD��)XPL\D�,LGD��-RVK�%RQJDUG��5ROI�
3IHLIHU��YRO��������%HUOLQ��6SULQJHU����������±����GRL�RUJ�������������������������
�B��� 
8�-DHJZRQ�.LP��3KLORVRSK\�RI�0LQG���UG�HG���%RXOGHU��&2��5RXWOHGJH��������������
³&RPSXWDWLRQDOLVP��RU�WKH�FRPSXWDWLRQDO�WKHRU\�RI�PLQG��LV�WKH�YLHZ�WKDW�FRJQLWLRQ��
KXPDQ�RU� RWKHUZLVH�� LV� LQIRUPDWLRQ� SURFHVVLQJ�� DQG� WKDW� LQIRUPDWLRQ� SURFHVVLQJ� LV�
FRPSXWDWLRQ�RYHU�V\PEROLF�UHSUHVHQWDWLRQV�DFFRUGLQJ�WR�V\QWDFWLF�UXOHV��UXOHV�WKDW�DUH�
VHQVLWLYH�RQO\�WR�WKH�VKDSHV�RI�WKHVH�UHSUHVHQWDWLRQV��2Q�WKLV�YLHZ�«WKHUH�LV�QRWKLQJ�
PRUH�WR�D�FRJQLWLYH�SURFHVV�WKDQ�ZKDW�LV�FDSWXUHG�LQ�D�FRPSXWHU�SURJUDP�VXFFHVVIXOO\�
PRGHOLQJ�LW�´�3URPLQHQW�DGYRFDWHV�RI�VRPH�IRUP�RI�FRPSXWDWLRQDOLVP�LQFOXGH�'DQLHO�
'HQQHWW�DQG�6WHYHQ�3LQNHU��VHH�'DQLHO�&��'HQQHWW��)URP�%DFWHULD�WR�%DFK�DQG�%DFN��
7KH�(YROXWLRQ�RI�0LQGV���VW�HG���1HZ�<RUN��1RUWRQ���������6WHYHQ�3LQNHU��+RZ�WKH�
0LQG�:RUNV��1HZ�<RUN��1RUWRQ���������DQG�6WHYHQ�3LQNHU��³6R�+RZ�'RHV�WKH�0LQG�
:RUN"�´�0LQG�	�/DQJXDJH�����QR�����)HEUXDU\���������±��� 
9� 6HH�%HUWUDP�5DSKDHO�� 6,5�� $�&RPSXWHU� 3URJUDP� IRU� 6HPDQWLF� ,QIRUPDWLRQ� 5H�
WULHYDO��$,�7HFKQLFDO�5HSRUWV��$,75�������&DPEULGJH��0$��0,7�������������KGO�KDQ�
GOH�QHW��������������(YHQ�PRUH�FRPIRUWDEO\�DVVHUWLQJ�WKH�LGHQWLW\�RI�WKH�FRPSXWHU¶V�
IXQFWLRQLQJ� ZLWK� WUXH� XQGHUVWDQGLQJ� LV� 5RJHU� &�� 6FKDQN� DQG� 5REHUW� 3�� $EHOVRQ��
6FULSWV��3ODQV��*RDOV��DQG�8QGHUVWDQGLQJ��$Q�,QTXLU\�LQWR�+XPDQ�.QRZOHGJH�6WUXF�
WXUHV��+LOOVGDOH��1-��(UOEDXP���������7KLV�ERRN�RFFDVLRQHG�-RKQ�6HDUOH¶V�PXFK�GLV�
FXVVHG�UHEXWWDO�� WKH�³&KLQHVH�5RRP´�DUJXPHQW�� LQ�³0LQGV��%UDLQV��DQG�3URJUDPV�´�
7KH�%HKDYLRUDO�DQG�%UDLQ�6FLHQFHV��������������±��� 
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TXHVWLRQV�WR�WKH�XVHU�LQ�RUGHU�WR�SUXQH�WKH�WUHH�RI�SRVVLEOH�UHVROXWLRQV��
7KH�PRVW� WKULOOLQJ� DSSOLFDWLRQ� RI� VXFK� V\VWHPV�ZDV� WKH�'HHS�%OXH�
FKHVV�FRPSXWHU�WKDW�LQ������GHIHDWHG�UHLJQLQJ�ZRUOG�FKDPSLRQ�*DU\�
.DVSDURY�E\�ZLQQLQJ�WZR�RXW�RI�VL[�JDPHV�DQG�SOD\LQJ�WR�D�GUDZ�LQ�
WKH�RWKHU�WKUHH�10 

:LWK�WLPH��KRZHYHU��V\PEROLF�$,�FDPH�XS�DJDLQVW�SUDFWLFDO�OLPLWV�
WKDW�VXJJHVWHG�SKLORVRSKLFDO�SUREOHPV��SDUWLFXODUO\�LQ�WKH�SDUDGLJP¶V�
XQGHUO\LQJ� RQWRORJLFDO� DQG� HSLVWHPRORJLFDO� DVVXPSWLRQV�� 2QWRORJL�
FDOO\��V\PEROLF�$,�ZRUNHG�ZLWK�SUH�GHILQHG�VHWV�RI�GLVFUHWH�FDWHJRULHV�
VWDQGLQJ�LQ�GHILQLWH�UHODWLRQV�ZLWK�RQH�DQRWKHU��7KLV�GLOXWHG�UDWLRQDOLVP�
RI�LQQDWH�LGHDV�FRXOG�HDVLO\�LPSOHPHQW�$ULVWRWHOLDQ�V\OORJLVPV11²H�J���
,�ZLVK�WR�EH�GU\�LQ�WKH�UDLQ��DQ�XPEUHOOD�ZLOO�NHHS�PH�GU\�LQ�WKH�UDLQ��,�
ZLOO�XVH�P\�XPEUHOOD�ZKHQ�LW�UDLQV²EXW�LW�GLG�QRW�\LHOG�D�JHQHUDOL]HG�
FDSDFLW\�WR�GHDO�GLUHFWO\�ZLWK�WKH�ZRUOG�DQG�KXPDQ�NQRZOHGJH�RI�LW��
([SHUW�V\VWHPV�FRXOG�EUHDN�GRZQ�LQ�VXEWOH�VLWXDWLRQV�ZKHUHLQ�WKH�LQ�
WHUDFWLRQV�RI�WHQV�RI�WKRXVDQGV�RI�UXOHV�\LHOGHG�XQH[SHFWHG�DQG�LQFRU�
UHFW� EHKDYLRUV�12� 7KH� LQFRPSOHWHO\� XQGHUVWRRG� FRQJHULHV� RI� IDFWRUV�
EHDULQJ�RQ�WKH�LQWHUSUHWDWLRQ�RI�D�SKUDVH�RU�WKH�RXWFRPH�RI�DQ�DFWLRQ�
PDGH�V\PEROLF�$,�GLIILFXOW�WR�DSSO\�EH\RQG�FRQVWUDLQHG�VLWXDWLRQV�13�
1RU�FRXOG�LW�UHSUHVHQW�RU�UHDVRQ�HIIHFWLYHO\�DERXW�NQRZOHGJH�OHVV�SUH�
FLVHO\�GHILQHG�RU�PRUH�QDWXUDOO\�FRQWRXUHG�VXFK�DV��IRU�LQVWDQFH��RQH¶V�
VHQVH�RI�SURSULHW\�LQ�D�VRFLDO�VLWXDWLRQ�RU�RQH¶V�URXWH�WKURXJK�D�WDQJOHG�
ZRRG� 

7RGD\��PDQ\�SUREOHPV�RI�H[SORVLYH�VFDOH� LQ� V\PEROLF� UHDVRQLQJ�
KDYH�EHHQ� UHVROYHG�RU�FLUFXPYHQWHG�14�*XLGHG�E\�KHXULVWLF� UXOHV�RI�

 
10�2Q�H[SHUW�V\VWHPV��VHH�1LOVVRQ��4XHVW�IRU�$UWLILFLDO�,QWHOOLJHQFH�����±�������±����
2Q�'HHS�%OXH��VHH�0XUUD\�&DPSEHOO��$��-RVHSK�+RDQH��DQG�)HQJ�KVLXQJ�+VX��³'HHS�
%OXH�´� $UWLILFLDO� ,QWHOOLJHQFH� ����� QR�� �� �-DQXDU\� ��� ������� ��±����
GRL�RUJ���������6��������������������� 
11�6HH�$ULVWRWOH��$QDO\WLFD�3ULRUD��6HOHFWLRQV���LQ�7KH�%DVLF�:RUNV�RI�$ULVWRWOH��HG��
5LFKDUG�0F.HRQ��5HSULQW��1HZ�<RUN��0RGHUQ�/LEUDU\���������,������E��±��� 
12�1LOVVRQ��4XHVW�IRU�$UWLILFLDO�,QWHOOLJHQFH������ 
13�6XFK�SUREOHPV�HPEUDFH�ERWK�³FRPELQDWRULDO�H[SORVLRQ´��WKH�LQWUDFWDEOH�PXOWLSOLFD�
WLRQ�RI�IDFWRUV�LQ�D�UXOH�JRYHUQHG�DQG�VHDUFK�EDVHG�$,�VXFK�DV�DQ�H[SHUW�V\VWHPV��DQG�
WKH�³TXDOLILFDWLRQ�SUREOHP´��WKH�LPSRVVLELOLW\�RI�OLVWLQJ�DOO�SUHFRQGLWLRQV�IRU�VXFFHVV�
IXO�DFWLRQ���&RPELQDWRULDO�H[SORVLRQ�ZDV�D� VSHFLDO� IRFXV�RI� WKH� LQIDPRXV�/LJKWKLOO�
UHSRUW��VHHQ�DV�UHVSRQVLEOH�IRU�D�UDIW�RI�IXQGLQJ�FXWV�WKURXJKRXW�(XURSH�LQ�WKH�����V��
VHH�-DPHV�/LJKWKLOO��³$UWLILFLDO�,QWHOOLJHQFH��$�*HQHUDO�6XUYH\�´�LQ�$UWLILFLDO�,QWHOOL�
JHQFH��$�3DSHU�6\PSRVLXP��6FLHQFH�5HVHDUFK�&RXQFLO���������ZZZ�FKLOWRQ�FRPSX�
WLQJ�RUJ�XN�LQI�OLWHUDWXUH�UHSRUWV�OLJKWKLOOBUHSRUW�S����KWP��7KHVH�DUH�UHODWHG��LQ�WXUQ��
WR�WKH�³IUDPH�SUREOHP´��WKH�LPSRVVLELOLW\�RI�NQRZLQJ�ZKLFK�LQIRUPDWLRQ�LV�UHOHYDQW�
DQG�ZKLFK�FDQ�EH�LJQRUHG�LQ�WKH�SUHGLFWLRQ�RI�DQ�DFWLRQ¶V�HIIHFWV�� 
14�-RKQ�0F&DUWK\�SLRQHHUHG�DSSURDFKHV�WR�FRPELQDWRULDO�H[SORVLRQ��WKH�TXDOLILFDWLRQ�
SUREOHP��DQG�WKH�IUDPH�SUREOHP�ZLWK�KLV�³&LUFXPVFULSWLRQ��$�)RUP�RI�1RQ�0RQR�
WRQLF�5HDVRQLQJ�´�$UWLILFLDO�,QWHOOLJHQFH��6SHFLDO�,VVXH�RQ�1RQ�0RQRWRQLF�/RJLF������
QR�� �� �$SULO� ������� ��±���� GRL�RUJ������������������������������� 0XUUD\� 6KD�
QDKDQ�ZURWH��UHFHQWO\��³$OWKRXJK�LPSURYHPHQWV�DQG�H[WHQVLRQV�FRQWLQXH�WR�EH�IRXQG��
LW�LV�IDLU�WR�VD\�WKDW�WKH�GXVW�KDV�VHWWOHG��DQG�WKDW�WKH�IUDPH�SUREOHP��LQ�LWV�WHFKQLFDO�
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WKXPE��ORJLF�HQJLQHV�OLNH�'RXJ�/HQDW¶V�³&\F´�VHOHFWLYHO\�WUDYHUVH�YDVW�
GDWDVHWV�RI�GLVFUHWH�FDWHJRULHV�DQG�UHODWLRQV�WR�DQDO\]H�EXVLQHVV�SUDF�
WLFHV� DQG�DQWLFLSDWH� WHUURULVW� DFWLYLW\�15� 6WLOO�� WKH� IXQGDPHQWDO�ZHDN�
QHVVHV�RI�V\PEROLF�PHWKRGV�UHPDLQ��7KH\�IDOWHU�ZKHUHYHU�GLVFUHWH�FDW�
HJRULHV�DUH�GLIILFXOW�WR�GHWHFW��XQNQRZQ��RU�WRR�VXEWO\�LQWHUWZLQHG��7KLV�
LV�WUXH�IRU�SUREOHPV�WKDW�KXPDQV�KDQGOH�SRRUO\��H�J���ZHDWKHU�SUHGLF�
WLRQ��DQG�IRU� WKRVH�WKH\�VROYH�ZHOO� �H�J���EHKDYLRUDO�SUHGLFWLRQ�� ODQ�
JXDJH�LQWHUSUHWDWLRQ�DQG�WUDQVODWLRQ��IDFH�UHFRJQLWLRQ���(VSHFLDOO\�KDUG�
DUH�WKRVH�WDVNV�LQ�ZKLFK�KXPDQV�DWWDLQ�WR�UHILQHG�DQG�HIIHFWLYH�VHQVL�
ELOLWLHV�WKDW��QRQHWKHOHVV��DUH�GLIILFXOW�WR�DUWLFXODWH�FRQFHSWXDOO\��H�J���
DHVWKHWLFV��LPSURYLVDWLRQ��KXPRU��DQG�*R���,Q�WKH�ZRUGV�RI�'HHS�%OXH�
DUFKLWHFW�0XUUD\�&DPSEHOO��KXPDQ�LQWHOOLJHQFH�³LV�YHU\�SDWWHUQ�UHFRJ�
QLWLRQ�EDVHG�DQG�LQWXLWLRQ�EDVHG�´�XQOLNH�V\PEROLF�$,¶V�³VHDUFK�LQWHQ�
VLYH´� PHWKRGV�� ZKLFK� FDQ� UHTXLUH� FKHFNLQJ� ³ELOOLRQV� RI� SRVVLELOL�
WLHV�´16 

&RPSXWHU�VFLHQWLVW�DQG�SKLORVRSKHU�%ULDQ�&DQWZHOO�6PLWK�DUJXHV�
WKDW�V\PEROLF�$,�FDQQRW�SURYLGH�D�FRPSOHWH�VROXWLRQ�EHFDXVH�LWV�DV�
VXPHG�RQWRORJ\� LV� LQDFFXUDWH��7KH�ZRUOG��KH�ZULWHV��GRHV�QRW�FRPH�
³FKRSSHG�XS�LQWR�QHDW��RQWRORJLFDOO\�GLVFUHWH�REMHFWV´�DW�KXPDQ�VFDOH��

 
JXLVH��LV�PRUH�RU�OHVV�VROYHG´��³7KH�)UDPH�3UREOHP�´�LQ�7KH�6WDQIRUG�(QF\FORSHGLD�
RI�3KLORVRSK\��HG��(GZDUG�1��=DOWD��6SULQJ������>0HWDSK\VLFV�5HVHDUFK�/DE��6WDQ�
IRUG�8QLYHUVLW\������@��SODWR�VWDQIRUG�HGX�DUFKLYHV�VSU�����HQWULHV�IUDPH�SUREOHP����
7KH�DUWLFOH�FLWHV�0XUUD\�6KDQDKDQ��6ROYLQJ�WKH�)UDPH�3UREOHP��$�0DWKHPDWLFDO�,Q�
YHVWLJDWLRQ�RI�WKH�&RPPRQ�6HQVH�/DZ�RI�,QHUWLD��&DPEULGJH��0$��0,7�3UHVV���������
DQG�9ODGLPLU�/LIVFKLW]��³7KH�'UDPDWLF�7UXH�6WRU\�RI�WKH�)UDPH�'HIDXOW�´�-RXUQDO�RI�
3KLORVRSKLFDO� /RJLF� ���� QR�� �� �$SULO� ������� ���±���� GRL�RUJ���������V����������
������� 
15�1RZ�GHSOR\HG�DV�/XFLG�DL��GHYHORSHG�E\�&\FRUS�,QF��6HH�SRSXODU�DFFRXQWV�LQ�&DGH�
0HW]��³2QH�*HQLXV¶�/RQHO\�&UXVDGH�WR�7HDFK�D�&RPSXWHU�&RPPRQ�6HQVH�´�:LUHG��
0DUFK� ���� ������ ZZZ�ZLUHG�FRP���������GRXJ�OHQDW�DUWLILFLDO�LQWHOOLJHQFH�FRP�
PRQ�VHQVH�HQJLQH���'RXJ�/HQDW��³1RW�*RRG�DV�*ROG��7RGD\¶V�$,¶V�$UH�'DQJHURXVO\�
/DFNLQJ� LQ� $8� �$UWLILFLDO� 8QGHUVWDQGLQJ��´� )RUEHV�� )HEUXDU\� ���� ������
ZZZ�IRUEHV�FRP�VLWHV�FRJQLWLYHZRUOG������������QRW�JRRG�DV�JROG�WRGD\V�DLV�DUH�
GDQJHURXVO\�ODFNLQJ�LQ�DX�DUWLILFLDO�XQGHUVWDQGLQJ��� )RU� VFKRODUO\� OLWHUDWXUH�� VHH�
'RXJODV�%��/HQDW��³&<&��$�/DUJH�6FDOH�,QYHVWPHQW�LQ�.QRZOHGJH�,QIUDVWUXFWXUH�´�
&RPPXQLFDWLRQV� RI� WKH� $&0� ���� QR�� ��� �1RYHPEHU� ��� ������� ��±����
GRL�RUJ������������������������$EKLVKHN�6KDUPD��0LFKDHO�-��:LWEURFN��DQG�.HLWK�
0��*RROVEH\��³&RQWUROOLQJ�6HDUFK�LQ�9HU\�/DUJH�&RPPRQVHQVH�.QRZOHGJH�%DVHV��
$�0DFKLQH�/HDUQLQJ�$SSURDFK�´�$GYDQFHV�LQ�&RJQLWLYH�6\VWHPV����-XQH���������±
����DQG�$EKLVKHN�6KDUPD�DQG�.HLWK�0��*RROVEH\��³6LPXODWLRQ�%DVHG�$SSURDFK�WR�
(IILFLHQW�&RPPRQVHQVH�5HDVRQLQJ�LQ�9HU\�/DUJH�.QRZOHGJH�%DVHV�´�3URFHHGLQJV�
RI� WKH� $$$,� &RQIHUHQFH� RQ� $UWLILFLDO� ,QWHOOLJHQFH� ��� �-XO\� ���� ������� ����±����
GRL�RUJ���������DDDL�Y��L������������ 
16�/DUU\�*UHHQHPHLHU�DQG�0XUUD\�&DPSEHOO��³���<HDUV�DIWHU�'HHS�%OXH��+RZ�$,�+DV�
$GYDQFHG�VLQFH�&RQTXHULQJ�&KHVV�´�6FLHQWLILF�$PHULFDQ��-XQH����������ZZZ�VFLHQ�
WLILFDPHULFDQ�FRP�DUWLFOH����\HDUV�DIWHU�GHHS�EOXH�KRZ�DL�KDV�DGYDQFHG�VLQFH�FRQ�
TXHULQJ�FKHVV�� 
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³VWDQGLQJ�LQ�XQDPELJXRXV�UHODWLRQV�´17�7KH�ZRUOG�VHHPV�WKDW�ZD\�RQO\�
EHFDXVH�LWV�RQWRORJLFDO�PHVVLQHVV�KDV�EHHQ�PDGH�WUDFWDEOH�E\�RXU�KX�
PDQ�HSLVWHPRORJ\��2XU�DELOLW\�WR�UHJLVWHU�WKH�ZRUOG�� WR�DSSUHKHQG�LW�
ULFKO\�ZKLOH�FRPLQJ�WR�NQRZ�LQGLYLGXDO�REMHFWV��SDVVLQJ�HDVLO\�IURP�
VHQVDWLRQ�WR�FRQFHSWXDO�WKRXJKW��LV�VRPHWKLQJ�SULRU�WR�WKH�V\OORJLVP��
$ULVWRWOH�FDOOHG�WKLV�³DEVWUDFWLRQ�´18�,Q�DEVWUDFWLRQ��VRPHWKLQJ�DSSUH�
KHQGHG� WKURXJK� WKH�VHQVHV� �H�J��� WKLV� URXQG� WDXW�VNLQQHG� WDUW�WDVWLQJ�
PLVVKDSHQ� VSKHUH��� FRPHV� WR� EH� XQGHUVWRRG� FRQVFLRXVO\19� DV� DQ� LQ�
VWDQFH�RI�VRPH�PRUH�JHQHUDO�FDWHJRU\��H�J���SOXP�²WKDW�LV��IURP�VHQ�
VDWLRQ�RQH�FRPHV� WR�XQGHUVWDQG�VRPH� WKLQJ��:H�GR� WKLV�HDVLO\��ERWK�
UHFRJQL]LQJ�REMHFWV�DQG�VHQVLQJ�WKHLU�UHODWLRQV�WR�RQH�DQRWKHU��EXW�LW�LV�
LOO�DFFRXQWHG�IRU�E\�WKH�PHWKRGV�RI�V\PEROLF�$,��ZKLFK�SURYHG�FOXPV\�
DQG�EULWWOH�ZKHQ�LW�FDPH�WR�GLVWLQJXLVKLQJ�DQG�LGHQWLI\LQJ�REMHFWV�FDS�
WXUHG�RQ�FDPHUD�RU�KXPDQ�ZRUGV�UHFRUGHG�WKURXJK�D�PLFURSKRQH²
WDVNV�RQFH�H[SHFWHG�WR�EH�HDV\�LQ�FRPSDULVRQ�WR�VXSSRVHGO\�KLJKHU�
OHYHO�DFWLYLWLHV�VXFK�DV�SOD\LQJ�FKHVV�� 

&UXFLDOO\��DFFRUGLQJ�WR�6PLWK��RXU�FRQFHSWXDOL]DWLRQ�RI�REMHFWV�LQ�
WKH�ZRUOG�LV�D�IRUP�RI�MXGJPHQW²QRW�IDOVH�EXW�VWLOO�GHHSO\�FRQWLQJHQW�
DQG�SDUWLDO��:H�FDQ�PHDQLQJIXOO\�HQJDJH�LQ�GLVFXUVLYH�ORJLFDO�UHDVRQ�
LQJ�RQO\�EHFDXVH�WKH�DEVWUDFWLRQV�IORZLQJ�IURP�RXU�MXGJPHQWV�UHPDLQ�
JURXQGHG�E\�RXU�VHQVH�IRU�WKHLU�VLWXDWHGQHVV�LQ�D�ZRUOG�QRW�IXQJLEOH�
ZLWK�DQ\�ILQLWH�VHW�RI�V\PEROV��0RUH�WKDQ�D�UXOH�RI�WKXPE��WKLV�FRQWH[�
WXDOL]DWLRQ�LV�QHFHVVDU\�IRU�WUXH�UHDVRQLQJ��2WKHUZLVH��DV�6PLWK�VD\V�
RI� V\PEROLF�$,�� RXU� FRQFHSWXDO� V\PEROL]DWLRQV� ZLOO� ³IORDW� IUHH� RI�

 
17�%ULDQ�&DQWZHOO�6PLWK��7KH�3URPLVH�RI�$UWLILFLDO�,QWHOOLJHQFH��5HFNRQLQJ�DQG�-XGJ�
PHQW��&DPEULGJH��0$��0,7�3UHVV����������������6HH�DOVR�6PLWK����±����,�GR�QRW�HP�
EUDFH�DOO�RI�6PLWK¶V�PHWDSK\VLFDO�SRVLWLRQV��EXW�KH�LV�DQ�H[FLWLQJ�LQWHUORFXWRU� 
18�$ULVWRWOH��'H�$QLPD�� LQ�7KH�%DVLF�:RUNV�RI�$ULVWRWOH��,,,����0HWDSK\VLFD�� LQ�7KH�
%DVLF�:RUNV�RI�$ULVWRWOH��,����3K\VLFD��LQ�7KH�%DVLF�:RUNV�RI�$ULVWRWOH��,����6HH�DOVR�
$OODQ�%lFN��³7KH�&RQFHSWLRQ�RI�$EVWUDFWLRQ�´�LQ�$ULVWRWOH¶V�7KHRU\�RI�$EVWUDFWLRQ��
1HZ� 6\QWKHVH� +LVWRULFDO� /LEUDU\� �&KDP�� 6SULQJHU� ,QWHUQDWLRQDO�� ������� �±����
ZZZ�VSULQJHU�FRP�XV�ERRN��������������� 
19�³&RQVFLRXVO\�´�L�H���DV�D�FRQVFLRXV�H[SHULHQFH��:KLOH�QRW�DJUHHLQJ�ZLWK�DOO�RI�KLV�
SRVLWLRQV��,�ZLOO�WDNH�SKLORVRSKHU�-RKQ�6HDUOH¶V�VWDE�DW�D�SRSXODUO\�DFFHVVLEOH�GHILQL�
WLRQ�� ³7KH� FHQWUDO� IHDWXUH�RI� FRQVFLRXVQHVV� LV� WKDW� IRU� DQ\� FRQVFLRXV� VWDWH� WKHUH� LV�
VRPHWKLQJ�WKDW�LW�IHHOV�OLNH�WR�EH�LQ�WKDW�VWDWH��VRPH�TXDOLWDWLYH�FKDUDFWHU�WR�WKH�VWDWH��
)RU�H[DPSOH��WKH�TXDOLWDWLYH�FKDUDFWHU�RI�GULQNLQJ�EHHU�LV�GLIIHUHQW�IURP�WKDW�RI�OLVWHQ�
LQJ�WR�PXVLF�RU�WKLQNLQJ�DERXW�\RXU�LQFRPH�WD[��7KLV�TXDOLWDWLYH�FKDUDFWHU�LV�VXEMHFWLYH�
LQ�WKDW�LW�RQO\�H[LVWV�DV�H[SHULHQFHG�E\�D�KXPDQ�RU�DQLPDO�VXEMHFW��,W�KDV�D�VXEMHFWLYH�
RU�ILUVW�SHUVRQ�H[LVWHQFH��RU�³RQWRORJ\´���XQOLNH�PRXQWDLQV��PROHFXOHV��DQG�WHFWRQLF�
SODWHV�WKDW�KDYH�DQ�REMHFWLYH�RU�WKLUG�SHUVRQ�H[LVWHQFH��)XUWKHUPRUH��TXDOLWDWLYH�VXE�
MHFWLYLW\�DOZD\V�FRPHV�WR�XV�DV�SDUW�RI�D�XQLILHG�FRQVFLRXV�ILHOG��$W�DQ\�PRPHQW�\RX�
GR�QRW�MXVW�H[SHULHQFH�WKH�VRXQG�RI�WKH�PXVLF�DQG�WKH�WDVWH�RI�WKH�EHHU��EXW�\RX�KDYH�
ERWK�DV�SDUW�RI�D�VLQJOH��XQLILHG�FRQVFLRXV�ILHOG��D�VXEMHFWLYH�DZDUHQHVV�RI�WKH�WRWDO�
FRQVFLRXV�H[SHULHQFH��6R�WKH�IHDWXUH�ZH�DUH�WU\LQJ�WR�H[SODLQ�LV�TXDOLWDWLYH��XQLILHG�
VXEMHFWLYLW\´� �-RKQ�5�� 6HDUOH�� ³&DQ� ,QIRUPDWLRQ� 7KHRU\� ([SODLQ�&RQVFLRXVQHVV"�´�
1HZ� <RUN� 5HYLHZ� RI� %RRNV�� -DQXDU\� ���� ������ ZZZ�Q\ERRNV�FRP�DUWL�
FOHV������������FDQ�LQIRUPDWLRQ�WKHRU\�H[SODLQ�FRQVFLRXVQHVV��� 
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UHDOLW\�´�SRWHQWLDOO\�³GHYROY>LQJ@«LQWR�DQ�HQGOHVV�SOD\�RI�VLJQLILHUV��
VLJQLI\LQJ�QRWKLQJ�´20�1RW�RQO\�GR�ZH�QHHG�FRQWH[W��WKH�ZRUOG¶V�ULFK�
QHVV�DQG�RXU�VHQVLWLYLW\�WR�LW�DOZD\V�H[FHHG�RXU�H[SOLFLWO\�VWDWHG�FRQ�
FHSWV��:H�FDQQRW��6PLWK�DUJXHV��GHILQH�D�ILQLWH�VHW�RI�GLVFUHWH�FDWHJR�
ULHV²OHW�DORQH�GHILQH�DQG�GHWHFW�LQ�WKH�UHDO�ZRUOG�WKH�ILQLWH�VHW�RI�GLV�
FUHWH�IHDWXUHV�E\�ZKLFK�WR�LGHQWLI\�VRPHWKLQJ�DV�EHORQJLQJ�WR� WKRVH�
FDWHJRULHV²WKDW�ZRXOG�OHDG�WR�FRQVLVWHQW�DQG�UHOLDEOH�SHUIRUPDQFH�IRU�
SXUHO\�V\PEROLF�$,��7KHUH�LV�PRUH�WR�WKH�ZRUOG��DQG�PRUH�WR�WKLQNLQJ��
WKDQ�V\PEROLF�$,�DVVXPHG� 
 
³121�6<0%2/,&´�25�³67$7,67,&$/´�$, 

7KH�SUREOHPV�FLWHG�DERYH��DORQJ�ZLWK�LPPHQVH�DGYDQFHV�LQ�FRP�
SXWLQJ�SRZHU��KDYH�EURXJKW�UHFHQW�HPLQHQFH�WR�VR�FDOOHG�³QRQ�V\P�
EROLF´�RU�³VWDWLVWLFDO´�$,��D�VHW�RI�PHWKRGV�DPRQJ�ZKLFK�DUWLILFLDO�QHX�
UDO� QHWZRUNV� KROG� JUHDWHVW� IDPH�21�$Q� DUWLILFLDO� QHXUDO� QHWZRUN� LV� D�
FRPSXWHU� SURJUDP� WKDW�PDWKHPDWLFDOO\� VLPXODWHV� DQ� LQWHUFRQQHFWHG�
VHW�RI�VLPSOLILHG�EUDLQ�QHXURQV��$V�DQ�$,�WHFKQLTXH��WKHQ��LW�EHJLQV�OHVV�
IURP�DQ�LQWHUSUHWDWLRQ�RI�ZKDW�KXPDQ�WKLQNLQJ�LV�WKDQ�IURP�DQ�DQDORJ\�
ZLWK�LWV�ELRORJLFDO�DVSHFWV��7KH�JRDO�RI�VXFK�QHWZRUNV�LV�QRW�VR�PXFK�
KXPDQ�OLNH� UHDVRQLQJ�DV� LW� LV� QHXURQ�OLNH�GDWD�SURFHVVLQJ�22�+DYLQJ�

 
20�6PLWK��3URPLVH�RI�$UWLILFLDO�,QWHOOLJHQFH����� 
21� 7KH� DUWLILFLDO� QHXUDO� QHWZRUN� �$11�� ZDV� JLYHQ� LWV� RULJLQDO� IRUP� LQ�:DUUHQ� 6��
0F&XOORFK�DQG�:DOWHU�3LWWV��³$�/RJLFDO�&DOFXOXV�RI�WKH�,GHDV�,PPDQHQW�LQ�1HUYRXV�
$FWLYLW\�´�%XOOHWLQ�RI�0DWKHPDWLFDO� %LRSK\VLFV� �� �������� ���±���� )RU� D� WLPH�� WKLV�
WHFKQLTXH�ZDV�QHJOHFWHG�DIWHU�0DUYLQ�0LQVN\�DQG�6H\PRXU�3DSHUW¶V�FULWLTXH�RI�VLQ�
JOH�OD\HU� QHWZRUNV¶� LQDELOLW\� WR�SHUIRUP� FHUWDLQ� HOHPHQWDU\� ORJLFDO� IXQFWLRQV� �H�J���
;25���VHH�3HUFHSWURQV��$Q�,QWURGXFWLRQ�WR�&RPSXWDWLRQDO�*HRPHWU\���VW�HG���&DP�
EULGJH��0$��0,7�3UHVV���������)LIWHHQ�\HDUV�ODWHU��D�PHWKRG�IRU�WUDLQLQJ�PXOWL�OD\HU�
QHWZRUNV�ZDV�GHVFULEHG�LQ�'DYLG�(��5XPHOKDUW��*HRIIUH\�(��+LQWRQ��DQG�5RQDOG�-��
:LOOLDPV��³/HDUQLQJ�5HSUHVHQWDWLRQV�E\�%DFN�3URSDJDWLQJ�(UURUV�´�1DWXUH������2F�
WREHU�����������±����GRL�RUJ���������������D���1RQHWKHOHVV��0LQVN\�DQG�3DSHUW�UH�
OHDVHG�DQ�³([SDQGHG�(GLWLRQ´�RI�WKHLU�ERRN�LQ�������UHILQLQJ�DQG�UHVWDWLQJ�WKH�OLPLWD�
WLRQV�RI�$11V��3HUFHSWURQV�LV�RIWHQ�DFFRUGHG�D�FDXVDO�UROH�LQ�WKH�³$,�ZLQWHU´�RI�WKH�
��V�WKURXJK�WKH���V��D�GHFOLQH�RI�UHVHDUFK�LQ�OLJKW�RI�WKH�SHUFHLYHG�OLPLWV�RI�ERWK�³V\P�
EROLF´�PHWKRGV�DQG�$11V��VHH�0LNHO�2OD]DUDQ��³$�6RFLRORJLFDO�6WXG\�RI�WKH�2IILFLDO�
+LVWRU\�RI�WKH�3HUFHSWURQV�&RQWURYHUV\�´�6RFLDO�6WXGLHV�RI�6FLHQFH�����QR������������
���±����ZZZ�MVWRU�RUJ�VWDEOH���������7KH�FXUUHQW�UHQDLVVDQFH�RI�$11�WHFKQLTXHV��
VSHFLILFDOO\�³'HHS�/HDUQLQJ´��QHXUDO�QHWZRUNV�ZLWK�PDQ\�OD\HUV��EHJDQ�LQ������ZLWK�
$OH[1HW��D�GHHS�FRQYROXWLRQDO�QHWZRUN�FDSDEOH�RI�DPD]LQJ�IHDWV�RI�LPDJH�UHFRJQL�
WLRQ��$OH[�.UL]KHYVN\��,O\D�6XWVNHYHU��DQG�*HRIIUH\�(��+LQWRQ��³,PDJH1HW�&ODVVLIL�
FDWLRQ�ZLWK�'HHS�&RQYROXWLRQDO�1HXUDO�1HWZRUNV�´�&RPPXQLFDWLRQV�RI�WKH�$&0�����
QR�����0D\��������������±����GRL�RUJ������������������<DQQ�/H&XQ��<RVKXD�%HQ�
JLR��DQG�*HRIIUH\�+LQWRQ��³'HHS�/HDUQLQJ�´�1DWXUH������0D\������������ZZZ�FV�WR�
URQWR�HGX�aKLQWRQ�DEVSV�1DWXUH'HHS5HYLHZ�SGI� 
22�7R�VD\� WKDW�$11V�DUH�QRQ�V\PEROLF�GRHV�QRW�PHDQ� WKH\�DUH� LUUHFRQFLODEOH�ZLWK�
FRPSXWDWLRQDOLVP��0RUHRYHU��SHUKDSV�WKH\�FRXOG�HYHQ�EH�FRQVLGHUHG�³V\PEROLF´�DW�
WKH� DSSURSULDWH� VFDOH�� 6HH� GLVFXVVLRQ� RI� WKHVH� WZR� FRQWURYHUWHG� LVVXHV� LQ�0LFKDHO�
5HVFRUOD�� ³7KH�&RPSXWDWLRQDO�7KHRU\� RI�0LQG�´� LQ�7KH�6WDQIRUG�(QF\FORSHGLD�RI�
3KLORVRSK\��SODWR�VWDQIRUG�HGX�DUFKLYHV�VSU�����HQWULHV�FRPSXWDWLRQDO�PLQG��� 



 Metaphysics, Meaning, and Morality 165 
  
VRPH�DIILQLW\�ZLWK�WKH�%ULWLVK�HPSLULFLVW�WUDGLWLRQ��WKHVH�PHWKRGV�DUH�
IDU�OHVV�EHKROGHQ�WR�DVVXPSWLRQV�DERXW�HLWKHU�RQWRORJ\�RU�HSLVWHPRO�
RJ\�WKDQ�DUH�WKH�WHFKQLTXHV�RI�V\PEROLF�$,�23 

$Q�DUWLILFLDO�QHXUDO�QHWZRUN� UHFHLYHV�D�SDWWHUQ�RI� LQIRUPDWLRQ�DV�
QXPHULFDO�YDOXHV�DW�LWV�LQSXW�QRGHV��ZKLFK�DUH�FRQQHFWHG�ZLWK�YDULRXV�
VWUHQJWKV�WR�OD\HU�XSRQ�OD\HU�RI�IXUWKHU�QRGHV��$W�HDFK�QRGH��ZKHQ�WKH�
VXP� RI� LQFRPLQJ� FRQQHFWLRQV� H[FHHGV� VRPH� SUH�VHW� WKUHVKROG�� WKDW�
QRGH�ZLOO�ILUH�DQG�LWV�RZQ�VLJQDO�ZLOO�EH�WUDQVPLWWHG�YDULRXVO\�WR�QRGHV�
RQ�D�IXUWKHU�OD\HU��DQG�VR�RQ��,I�\RX�SXW�LQ�D�SDWWHUQ�DW�WKH�EHJLQQLQJ��
LW�LV�WUDQVIRUPHG�DV�LWV�HOHPHQWV�DUH�UHFRPELQHG�DQG�SURFHVVHG�XQWLO�
VRPHWKLQJ�HOVH�FRPHV�RXW�RQ�WKH�ILQDO�OD\HU�RI�WKH�QHWZRUN��$�QHWZRUN�
FDQ�EH�³WUDLQHG´�WR�SURGXFH�GHVLUHG�UHVSRQVHV²VD\��WR�SUHGLFW�WUDYHO�
SDWWHUQV�RU�WR�UHFRJQL]H�IDFHV²E\�DGMXVWLQJ�WKH�VWUHQJWKV�RI�LWV�FRQ�
QHFWLRQV��WKXV�WXQLQJ�WKH�FRQWULEXWLRQ�PDGH�E\�HDFK�QRGH�WR�HDFK�UH�
FRPELQDWLRQ�DQG�� LQ�GXH�FRXUVH�� WR�WKH�ILQDO� UHVXOW��$�SLDQR�RIIHUV�D�
SRRU�DQDORJ\�EXW�D�XVHIXO� LPDJH�� ,I�\RX�KDYH�HYHU� VKRXWHG� LQWR� WKH�
LQVWUXPHQW�ZLWK�LWV�VXVWDLQLQJ�SHGDO�KHOG�GRZQ��WKHQ�\RX�KDYH�KHDUG�
LWV�WXQHG�VWULQJV�UHVRQDWH�ZLWK�WKH�GLIIHUHQW�IUHTXHQFLHV�RI�\RXU�VKRXW��
2QH�UHFHLYHV�EDFN�D�VRUW�RI�HFKR��QRW�RI�RQH¶V�ZRUGV�EXW�RI�WKH�WRQHV�
RI�RQH¶V�YRLFH��6LPLODUO\��DV�D�QHXUDO�QHWZRUN�LV�WXQHG��L�H���DV�LWV�FRQ�
QHFWLRQ�VWUHQJWKV�DUH�DGMXVWHG���LW�EHJLQV�WR�UHVRQDWH�ZLWK�WKH�HQWDQJOHG�
UHODWLRQV�LPSOLFLW�LQ�RXU�ZRUOG��LQFOXGLQJ�UHODWLRQV�QRW�HDVLO\�GLVFHUQHG�
RU� ORJLFDOO\� UHSUHVHQWHG� E\� KXPDQ� LQYHVWLJDWRUV�� 0RUHRYHU�� E\� LWV�
WUDLQLQJ�� WKH�QHWZRUN�GRHV�QRW� MXVW�HFKR�� LW� WUDQVIRUPV� LQSXW�GDWD� LQ�
RUGHU�WR�PDNH�H[SOLFLW�WKH�UHODWLRQV�WKDW�DUH�RI�LQWHUHVW�WR�WKH�WUDLQHU� 

1HXUDO�QHWZRUNV�DQG�RWKHU�VWDWLVWLFDO�PHWKRGV�VXEVHUYH�WKH�$,�WKDW�
XQGHUOLHV�VHOI�GULYLQJ�FDUV��SURJUDPV�WKDW�EHDW�ZRUOG�FKDPSLRQV�LQ�WKH�
JDPHV�RI�*R�DQG�FKHVV�24� WKH�YRLFH�UHFRJQLWLRQ�RI�6LUL�DQG�$OH[D�25�

 
23�7KH\�DUH�QRW�ZKROO\�HPSLULFLVW��EXW�KDYH�FHUWDLQ�SUHGHWHUPLQHG�DUFKLWHFWXUDO�IHD�
WXUHV��ZLWK�WKH�GHEDWH�FHQWHULQJ�RQ�ZKHWKHU�WKHVH�DUH�GRPDLQ�JHQHUDO�IHDWXUHV��DV�HP�
SLULFLVWV�ZRXOG�FODLP�WR�EH�WKH�FDVH�LQ�WKH�KXPDQ�EUDLQ��RU�GRPDLQ�VSHFLILF��ZKLFK�
ZRXOG�HQWDLO�VRPH�³QDWLYLVW´�RU�TXDVL�UDWLRQDOLVW�LQQDWHQHVV�LQ�WKHLU�³LQWHUSUHWLYH´�DF�
WLRQ��WKXV�&DPHURQ�%XFNQHU��³'HHS�/HDUQLQJ��$�3KLORVRSKLFDO�,QWURGXFWLRQ�´�3KLORV�
RSK\�&RPSDVV�����QR���������������±����GRL�RUJ���������SKF�������� 
24� 'DYLG� 6LOYHU�� -XOLDQ� 6FKULWWZLHVHU�� .DUHQ� 6LPRQ\DQ�� ,RDQQLV� $QWRQRJORX�� $MD�
+XDQJ��$UWKXU�*XH]��7KRPDV�+XEHUW��/XFDV�%DNHU��0DWWKHZ�/DL��$GULDQ�%ROWRQ��<X�
WLDQ�&KHQ�� 7LPRWK\� /LOOLFUDS�� )DQ�+XL�� /DXUHQW� 6LIUH�� *HRUJH� YDQ� GHQ�'ULHVVFKH��
7KRUH�*UDHSHO�� DQG�'HPLV�+DVVDELV�� ³0DVWHULQJ� WKH�*DPH� RI�*R�ZLWKRXW�+XPDQ�
.QRZOHGJH�´�1DWXUH������QR��������2FWREHU���������������±����GRL�RUJ���������QD�
WXUH�������'DYLG�6LOYHU��7KRPDV�+XEHUW��-XOLDQ�6FKULWWZLHVHU��,RDQQLV�$QWRQRJORX��
0DWWKHZ�/DL��$UWKXU�*XH]��0DUF�/DQFWRW��/DXUHQW�6LIUH��'KDUVKDQ�.XPDUDQ��7KRUH�
*UDHSHO��7LPRWK\�/LOOLFUDS��.DUHQ�6LPRQ\DQ��DQG�'HPLV�+DVVDELV��³0DVWHULQJ�&KHVV�
DQG� 6KRJL� E\� 6HOI�3OD\� ZLWK� D� *HQHUDO� 5HLQIRUFHPHQW� /HDUQLQJ� $OJRULWKP�´�
$U;LY������������>&V@��'HFHPEHU����������DU[LY�RUJ�DEV������������ 
25�6UHH�+DUL�.ULVKQDQ�3DUWKDVDUDWKL�DQG�1LNNR�6WURP��³/HVVRQV�IURP�%XLOGLQJ�$FRXV�
WLF�0RGHOV�ZLWK�D�0LOOLRQ�+RXUV�RI�6SHHFK�´�$U;LY��QR��������������&V��(HVV��6WDW���
$SULO� ��� ������ DU[LY�RUJ�DEV�������������%ULDQ�%DUUHWW�� ³$OH[D¶V�+DG� D�%LJ�<HDU��
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*RRJOH�7UDQVODWH�26�ZHEPDLO�DXWRFRPSOHWH� IXQFWLRQV�27� DQG� WKH�³FX�
UDWHG´�UHFRPPHQGDWLRQV�GHOLYHUHG�E\�6SRWLI\��1HWIOL[��DQG�$PD]RQ�28�
0DQ\�SUREOHPV�WKDW�EHGHYLO�V\PEROLF�PHWKRGV�FDQ�EH�VROYHG�KDQGLO\�
E\�D�QHXUDO�QHWZRUN�EHFDXVH��LQ�D�PDQQHU�RI�VSHDNLQJ��WKH�QHWZRUN�LV�
UHFHSWLYH�WR��LPSULQWHG�E\�WKH�VWUXFWXUH�RI�WKH�ZRUOG�DV�SUHVHQWHG�WR�LW��
:H�PLJKW�VD\�WKDW�LW�GHYHORSV�D�SRLQW�RI�YLHZ��QRW�D�FRQVFLRXV�H[SHUL�
HQFH��EXW�VRPHWKLQJ�OLNH�WKH�FODVVLFDO�QRWLRQ�RI�WKH�PLQG¶V�FRQIRUPLW\�
WR�D�WKLQJ29²DOWKRXJK�KHUH�WKDW�FRQIRUPLW\�LV�DOZD\V�FRQVWUDLQHG�E\�
WKH�WDVN�IRU�ZKLFK�WKH�$,�LV�WUDLQHG��%XW�WR�ZKDW�LV�LW�FRQIRUPHG"�7R�
DQVZHU�WKDW�TXHVWLRQ��ZH�QHHG�D�ULFKHU�RQWRORJ\� 

 
&21&(37�$1'�&217(;7 

6\PEROLF�$,¶V�WUHDWPHQW�RI�WKH�ZRUOG�KDV�D�ORQJ�SHGLJUHH�WKDW�ILQGV�
DQDORJXHV�LQ�FHUWDLQ�VWUHDPV�RI�DQFLHQW�*UHHN�WKRXJKW��IRU�ZKLFK�WR�

 
0RVWO\� 7KDQNV� WR� 0DFKLQH� /HDUQLQJ�´� :LUHG�� 'HFHPEHU� ���� ������
ZZZ�ZLUHG�FRP�VWRU\�DPD]RQ�DOH[D������PDFKLQH�OHDUQLQJ�� 
26�<RQJKXL�:X��0LNH�6FKXVWHU��=KLIHQJ�&KHQ��4XRF�9��/H��0RKDPPDG�1RURX]L��
:ROIJDQJ�0DFKHUH\��0D[LP� .ULNXQ�� <XDQ� &DR�� 4LQ� *DR�� .ODXV�0DFKHUH\�� -HII�
.OLQJQHU�� $SXUYD� 6KDK�� 0HOYLQ� -RKQVRQ�� ;LDRELQJ� /LX�� àXNDV]� .DLVHU�� 6WHSKDQ�
*RXZV��<RVKLNL\R�.DWR��7DNX�.XGR��+LGHWR�.D]DZD��.HLWK�6WHYHQV��*HRUJH�.XULDQ��
1LVKDQW�3DWLO��:HL�:DQJ��&OLII�<RXQJ��-DVRQ�6PLWK��-DVRQ�5LHVD��$OH[�5XGQLFN��2ULRO�
9LQ\DOV��*UHJ�&RUUDGR��0DFGXII�+XJKHV��DQG�-HIIUH\�'HDQ��³*RRJOH¶V�1HXUDO�0D�
FKLQH�7UDQVODWLRQ�6\VWHP��%ULGJLQJ�WKH�*DS�EHWZHHQ�+XPDQ�DQG�0DFKLQH�7UDQVOD�
WLRQ�´�$U;LY��QR������������Y���6HSWHPEHU�����������DU[LY�RUJ�DEV�������������&DGH�
0HW]��³$Q�,QIXVLRQ�RI�$,�0DNHV�*RRJOH�7UDQVODWH�0RUH�3RZHUIXO�7KDQ�(YHU�´�:LUHG��
6HSWHPEHU� ���� ������ ZZZ�ZLUHG�FRP���������JRRJOH�FODLPV�DL�EUHDNWKURXJK�PD�
FKLQH�WUDQVODWLRQ���*LGHRQ�/HZLV�.UDXV��³7KH�*UHDW�$�,��$ZDNHQLQJ�´�7KH�1HZ�<RUN�
7LPHV�0DJD]LQH��'HFHPEHU�����������ZZZ�Q\WLPHV�FRP������������PDJD]LQH�WKH�
JUHDW�DL�DZDNHQLQJ�KWPO��'RXJODV�+RIVWDGWHU�� ³7KH� 6KDOORZQHVV� RI�*RRJOH� 7UDQV�
ODWH�´� 7KH� $WODQWLF�� -DQXDU\� ���� ������ ZZZ�WKHDWODQWLF�FRP�WHFKQRORJ\�DU�
FKLYH���������WKH�VKDOORZQHVV�RI�JRRJOH�WUDQVODWH��������� 
27�<RQJKXL�:X��³6PDUW�&RPSRVH��8VLQJ�1HXUDO�1HWZRUNV� WR�+HOS�:ULWH�(PDLOV�´�
*RRJOH�$,�%ORJ� �EORJ���0D\�����������DL�JRRJOHEORJ�FRP���������VPDUW�FRPSRVH�
XVLQJ�QHXUDO�QHWZRUNV�WR�KWPO� 
28�+HQJ�7]H�&KHQJ��/HYHQW�.RF��-HUHPLDK�+DUPVHQ��7DO�6KDNHG��7XVKDU�&KDQGUD��
+ULVKL�$UDGK\H��*OHQ�$QGHUVRQ��*UHJ�&RUUDGR��:HL�&KDL��0XVWDID�,VSLU��5RKDQ�$QLO��
=DNDULD�+DTXH��/LFKDQ�+RQJ��9LKDQ�-DLQ��;LDRELQJ�/LX��DQG�+HPDO�6KDK��³:LGH�	�
'HHS�/HDUQLQJ�IRU�5HFRPPHQGHU�6\VWHPV�´�LQ�3URFHHGLQJV�RI�WKH��VW�:RUNVKRS�RQ�
'HHS�/HDUQLQJ�IRU�5HFRPPHQGHU�6\VWHPV���'/56�������%RVWRQ��$&0����������±����
GRL�RUJ�������������������������� )DLVDO� 6LGGLTL�� ³0DFKLQH� /HDUQLQJ� 3ODWIRUP�
0HHWXS��5HFDS�RI�WKH�2FW������0/�3ODWIRUP�0HHWXS�DW�1HWIOL[�+4�´�1HWIOL[�7HFK�
%ORJ��EORJ���2FWREHU�����������PHGLXP�FRP�QHWIOL[�WHFKEORJ�PDFKLQH�OHDUQLQJ�SODW�
IRUP�PHHWXS�GGHF���I�F��� 
29�(�J���7KRPDV�$TXLQDV��67�,��T������D�����FR���³.QRZOHGJH�LV�DFFRUGLQJ�DV�WKH�WKLQJ�
NQRZQ�LV� LQ� WKH�NQRZHU´�DQG� WKH�³WUXWK�>RI�RQH¶V�RZQ�WKRXJKWV@�LV� WKH�HTXDWLRQ�RI�
WKRXJKW�DQG�WKLQJ�´�6HH�DOVR�67�,��T������D�����WUDQVODWLRQ�IURP�7UXWK��$�7UDQVODWLRQ�RI�
4XDHVWLRQHV�'LVSXWDWDH�'H�9HULWDWH��WUDQV��5REHUW�:��0XOOLJDQ��&KLFDJR��5HJQHU\��
������������2QH¶V�DSSUHKHQVLRQ�RI�WKH�ZRUOG�LV�QRW�MXVW�D�V\PEROLF�UHSUHVHQWDWLRQ�RI�
DQ�DFFRXQW�RI�LW�EXW�LV�D�ZRUOG�FRQIRUPHG�KDELW�RI�PLQG�IURP�ZKLFK�VXFK�DFFRXQWV�
DQG�WKHLU�UHSUHVHQWDWLRQV�DUH�JHQHUDWHG��2QH¶V�FDSDFLW\�IRU�XQGHUVWDQGLQJ�LV�VKDSHG�E\�
RQH¶V�H[SHULHQFH�DQG�RQH¶V�PHPRU\�DQG�DFFRPSDQLHV�RQH�LQ�HYHU\�H[SHULHQFH� 
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XQGHUVWDQG�D�WKLQJ²EH�LW�D�QDWXUDO�REMHFW�RU�D�KXPDQ�PDGH�DUWLIDFW²
ZDV�WR�DSSUHKHQG�UDWLRQDOO\�LWV�³IRUP´�RU�³LGHD�´�WKDW�LV��LWV�FRQILJXUD�
WLRQ�WRZDUG�VRPH�DFWLYLW\�RU�XVH��$FFRUGLQJ�WR�/DQJGRQ�*LONH\��IRU�
VXFK�WKLQNHUV� 

 
�2QFH�WKH�VFLHQWLVW�KDV�XQFRYHUHG�WKLV�IRUP�RI�WKH�REMHFW«�KH�UHDOO\�
NQRZV�DOO�KH�FDQ�RU�QHHG�NQRZ�DERXW�LW��KH�KDV�SHQHWUDWHG�WR�WKH�YHU\�
KHDUW�RI�UHDOLW\��+H�GRHV�QRW�QHHG�WR�H[SHULHQFH�RU�GHVFULEH�DQ\�IXUWKHU�
LWV�H[WHUQDO�FKDUDFWHULVWLFV�RU�SDWWHUQV�RI�EHKDYLRU��VLQFH��ZLWK�LWV�IRUP�
LQ�KLV�PLQG��KH�FDQ�SUHGLFW�DOO�WKDW�LV�LPSRUWDQW�DERXW�LWV�DFWLYLWLHV�DQG�
SRZHUV�30 
 

,QGHHG�� DOO� ³VHQVLEOH� FKDUDFWHULVWLFV´� �H�J��� D� NQLIH¶V� JOHDP�� EH\RQG�
WKRVH�QHFHVVLWDWHG�E\�WKH�IRUP��H�J���LWV�FXWWLQJ�HGJH��DUH�EXW�E\SURG�
XFWV�RI�WKH�³QHFHVVDU\�EXW�GLVWRUWLQJ«VXEVWUDWXP�>WKDW�KDV�EHHQ@�DU�
UDQJHG�DFFRUGLQJ�WR�WKH�JXLGLQJ�SULQFLSOH´�RI�WKH�IRUP�31�7KH\�PD\�EH�
GLVFDUGHG�IURP�FRQVLGHUDWLRQ�DV�PHDQLQJOHVV�³UHVXOW>V@�RI�XQSUHGLFWD�
EOH�IODZV�LQ�WKH�PDWHULDO�DQG�VR�TXLWH�EH\RQG�UDWLRQDO�H[SODQDWLRQ�´32 

7KLV��SHUKDSV�XQQXDQFHG��UHQGHULQJ�RI�DQFLHQW�*UHHN�VFLHQFH�VWULN�
LQJO\� DQWLFLSDWHV� WKH� IRUPDOLVWLF�ZRUOG�PRGHO� DVVXPHG�E\� V\PEROLF�
$,��ZKLFK�6PLWK�ILQGV�LQDGHTXDWH�ERWK�WR�SK\VLFDO�UHDOLWLHV�DQG�WR�KRZ�
ZH�DSSUHKHQG�WKHP��³7DNLQJ�WKH�ZRUOG�WR�FRQVLVW�RI�GLVFUHWH�LQWHOOLJL�
EOH�PHVRVFDOH�REMHFWV�LV�DQ�DFKLHYHPHQW�RI�LQWHOOLJHQFH��QRW�D�SUHPLVH�
RQ�WRS�RI�ZKLFK�LQWHOOLJHQFH�UXQV�´33�7KH�FRQFHSWV�E\�ZKLFK�WKH�ZRUOG�
LV�GLVFUHWL]HG��L�H���*LONH\¶V� IRUPV��GR�UHSUHVHQW�UHDOLW\�EXW�WKH\�DUH�
HQJDJHPHQWV�ZLWK�LW�UDWKHU�WKDQ�VHSDUDEOH�VLPXODWLRQV�RI�LW��7KH\�DUH�
LQVWUXPHQWV�E\�ZKLFK�ZH� LQWHUDFW�ZLWK� WKH�ZRUOG�DW�D�SDUWLFXODU�EXW�
QRQ�H[KDXVWLYH� OHYHO� RI� GHVFULSWLRQ��2QO\� DV� SRLQWV� RI� FRQWDFW�ZLWK�
WKHLU�UHDO�ZRUOG�FRQWH[W�GR�WKH\�UHPDLQ�WUXH�WR�LW��7KHUHIRUH��HVSHFLDOO\�
LQ�³ORQJ�FKDLQV�RI�DUWLFXODWHG�UHDVRQLQJ´�DERXW�UHDOLWLHV�XQDYDLODEOH�WR�
LPPHGLDWH�H[SHULHQFH��RXU�KLJKO\�DEVWUDFWHG�IRUPDO�FRQFHSWV�PXVW�UH�
PDLQ� KDELWXDOO\� ³HPEHGGHG´� LQ� WKHLU� XQGHUO\LQJ� ³VXE�FRQFHSWXDO�
ZHEV´�VR�WKDW��IURP�WKLV�FRQWH[W��ZH�PD\�GUDZ�WKH�³VXEWOHWLHV��DGMXVW�
PHQWV��DQG�VR�RQ´�WKDW�ZLOO�JLYH�³QXDQFH�DQG�LQIOHFWLRQ´�WR�LQIHUHQFHV�
ERWK�LPPHGLDWH�DQG�GLVWDQW�34�%\�WKLV�HPEHGGLQJ��DUWLFXODWHG�UHDVRQ�
LQJ�FDQ�EH�D�WUXH�HQJDJHPHQW�ZLWK�UDWKHU�WKDQ�D�UHGXFWLRQ�RI�WKH�ZRUOG� 

6PLWK�GHULYHV�KLV�XQGHUVWDQGLQJ�RI�WKH�³VXE�FRQFHSWXDO´�IURP�WKH�
VXFFHVV�RI� WRGD\¶V�³GHHS´�QHXUDO�QHWZRUNV��ZKLFK�KDYH� EURDG� LQSXW�
OD\HUV� DQG� GR]HQV� RI� LQWHULRU� OD\HUV�� ³:KHQ� IHG�ZLWK� GDWD� REWDLQHG�

 
30�/DQJGRQ�*LONH\��0DNHU�RI�+HDYHQ�DQG�(DUWK��$�6WXG\�RI�WKH�&KULVWLDQ�'RFWULQH�RI�
&UHDWLRQ��1HZ�<RUN��'RXEOHGD\������������� 
31�*LONH\�����±��� 
32�*LONH\�����±���� 
33�6PLWK��3URPLVH�RI�$UWLILFLDO�,QWHOOLJHQFH����� 
34�6PLWK��3URPLVH�RI�$UWLILFLDO�,QWHOOLJHQFH����±����2Q�WKHVH�VXE�FRQFHSWXDO�ZHEV��VHH�
DOVR�6PLWK��3URPLVH�RI�$UWLILFLDO�,QWHOOLJHQFH����±���� 
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GLUHFWO\�IURP�ORZ�OHYHO�VHQVRUV´� VXFK�DV�FDPHUDV�� WKH�³KLJK�GLPHQ�
VLRQDOLW\´�RI�WKH�QHWZRUN¶V�OD\HUV�HQDEOHV�LW�³WR�µHQFRGH¶�DOO�NLQGV�RI�
VXEWOHW\�DQG�QXDQFH�«>ZLWKRXW@�KDY>LQJ@�WR�FDWHJRUL]H�DQG�GLVFUHWL]H�
WKHLU�LQSXWV�DW�WKH�RXWVHW�´�,WV�VHOI�DGMXVWLQJ�ZHLJKWLQJV��ZKLFK�³VWRUH�
DQG�ZRUN�ZLWK´� WKH� LQSXW�� FRPH� VXEWO\� WR� UHIOHFW� UHODWLRQV� EHWZHHQ�
SKHQRPHQD�LQ�WKH�GDWD��/LNH�WKH�FXOWLYDWLRQ�RI�D�VRPPHOLHU¶V�SDODWH��D�
SURJUHVVLYH�DWWXQHPHQW�WR�WKH�ZRUOG¶V�³µVXE�FRQFHSWXDO¶�WHUUDLQ´�UHQ�
GHUV�WKH�QHWZRUN�HIIHFWLYH�LQ�D�ZD\�WKDW�SUH�FDWHJRUL]DWLRQ�E\�IRUPDO�
RQWRORJLHV�ZRXOG�QHYHU�KDYH�SHUPLWWHG�35 

7KH�QDWXUH�RI�WKLV�DWWXQHPHQW��KRZHYHU��LV�GLIILFXOW�WR�H[SORUH�EH�
FDXVH��DV�SK\VLFLVW�-XGHD�3HDUO�ZULWHV��QHXUDO�QHWZRUNV�DUH�³RSDTXH�´�
(YHQ�ZKHQ�WXQHG�WR�WKHLU�WUDLQLQJ�GDWD�DQG�DEOH�WR�JHQHUDOL]H�WR�QHZ�
GDWD��WKHLU�LQWHULRU�VHQVLWLYLWLHV�DUH�QRW�DW�DOO�HDVLO\�LQWHUSUHWHG�36�(PL�
QHQW�FRPSXWHU�VFLHQWLVW�3HWHU�1RUYLJ�DUJXHV�WKDW�WKHLU�VWDWLVWLFDO�DWWXQ�
HPHQW�³GHVFULEHV�ZKDW�GRHV�KDSSHQ´�EXW²³PDN>LQJ@�QR�FODLP�WR�FRU�
UHVSRQG�WR�WKH�JHQHUDWLYH�SURFHVV�XVHG�E\�QDWXUH´²LW�³GRHVQ¶W�DQVZHU�
WKH� TXHVWLRQ� RI�ZK\�´37� 1RUYLJ¶V� VWDWHPHQW� LV� RI� DPELJXRXV� YDOXH��
7UXH��QHWZRUNV�GR�QRW�GHYHORS�WKHRUHWLFDO�PRGHOV��EXW�LI�6PLWK�LV�ULJKW��
WKHQ�WKH�QHWZRUN�PD\�VD\�TXLWH�D�ELW��HYHQ�LI�REVFXUHO\��+RZ�FRXOG�
QDWXUH¶V�³VXE�FRQFHSWXDO´�QRW�EH�VRPHKRZ�UHODWHG�WR�WKH�GHHS�IORZ�RI�
LWV� ³JHQHUDWLYH� SURFHVV>HV@�´� HVSHFLDOO\� LI� WKLV� VXE�FRQFHSWXDO� JLYHV�
RXU�WKHRUHWLFDO�FRQFHSWV�WKHLU�VXFFHVV�DV�HQJDJHPHQWV�ZLWK�QDWXUH�LW�
VHOI" 

7R�GHYHORS�D�MRLQW�DFFRXQW�RI�QDWXUH�DQG�QHWZRUNV��OHW�XV�UHIOHFW�RQ�
ZKDW� WKH� ³VXE�FRQFHSWXDO´� PLJKW� EH�� &RQVLGHU� D� K\SRWKHWLFDO� �EXW�
WHFKQRORJLFDOO\� UHDOLVWLF�� QHXUDO� QHWZRUN�� WUDLQHG� WR� GLVWLQJXLVK�
JUDVVHV��ZLOGIORZHUV��DQG�WUHHV�ZLWK�ILGHOLW\�WR�GLVWLQFW�VFLHQWLILF�FDWH�
JRULHV�38� ,Q� ³HDUOLHU´� OD\HUV��ZH�PLJKW� REVHUYH� DFWLYLW\�TXLWH� RXW� RI�
NHHSLQJ�ZLWK�WKHVH�KLHUDUFKLFDO�FODVVLILFDWLRQV�DV��IRU�LQVWDQFH��LI�FHU�
WDLQ�DUHDV�ZHUH�WR�EH�HTXDOO\�KLJKO\�DFWLYDWHG�E\�WKH�VXEWOH�ULGJLQJ�RQ�
D�EODGH�RI�JUDVV��WKH�VWDON�RI�D�YDOHULDQ�ZLOGIORZHU��DQG�WKH�QHHGOHV�RI�
FHUWDLQ�FRQLIHUV��:HUH�WKLV�EXW�D�PDWWHU�RI�VXUIDFH�OHYHO�VLPLODULW\�ZLWK�
QR�PRUH�FRQFHSWXDO�KHIW�WKDQ�WKH�UHGQHVV�RI�D�FRUDO�VQDNH�JURXSHG�ZLWK�
WKDW�RI�D�UHG�SDQGD��WKHQ�ZH�PLJKW�DJUHH�WKDW�WKH�QHWZRUN¶V�DFWLYLW\�
³EHDU>V@�QR�UHODWLRQ´�WR�QDWXUH¶V�³JHQHUDWLYH�SURFHVV>HV@�´�%XW�ZKDW�LI�

 
35� 6PLWK��3URPLVH�RI�$UWLILFLDO� ,QWHOOLJHQFH����±���� ,W� KDV�EHHQ�SURSRVHG� WKDW� GHHS�
QHWZRUNV�ILQG�LQKHUHQW�V\PPHWULHV�LQ�WKH�GDWD�PDQLIROGV��WR�\LHOG�XVHIXO�UHODWLRQV�DQG�
WR�HQFRGH�D�ODUJH�DPRXQW�RI�WKLV�GDWD��6HH�%XFNQHU��³'HHS�/HDUQLQJ�´��±��� 
36�-XGHD�3HDUO��³7KH�/LPLWDWLRQV�RI�2SDTXH�/HDUQLQJ�0DFKLQHV�´�LQ�3RVVLEOH�0LQGV��
7ZHQW\�)LYH�:D\V�RI�/RRNLQJ�DW�$,��HG��-RKQ�%URFNPDQ���VW�HG���1HZ�<RUN��3HQJXLQ��
���������� 
37�3HWHU�1RUYLJ��³2Q�&KRPVN\�DQG�WKH�7ZR�&XOWXUHV�RI�6WDWLVWLFDO�/HDUQLQJ�´�������
QRUYLJ�FRP�FKRPVN\�KWPO��(PSKDVLV�RULJLQDO� 
38�$V�FULWLFV�ULJKWO\�SRLQW�RXW��DW�QR�SRLQW�GRHV�WKH�QHWZRUN�OHDUQ�WR�VHH�WKHVH�SODQWV�DV�
ZKROHV��VHH�*DU\�6PLWK��7KH�$,�'HOXVLRQ��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV���������
��±����6WLOO��P\�SRLQW�FRQFHUQV�WKDW�WR�ZKLFK�LW�LV�DWWXQHG�ZLWKLQ�ZKROHV� 
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WKH�QHWZRUN�KDV�FDSWXUHG�IHDWXUHV�WKDW�JLYH�XV�DFFHVV�WR�6PLWK¶V�³VXE�
FRQFHSWXDO�ZHE´"�7KH�YLVXDO�VLPLODULWLHV�RI�JUDVV��VWDON��DQG�QHHGOH�DUH�
QRW� PHUH� VXUIDFH� FRLQFLGHQFH�� $� ULGJHG� FRQILJXUDWLRQ� VWUHQJWKHQV�
WKHVH�SODQWV¶�QDUURZ�VWUXFWXUHV��ZKLFK�DUH�PRVWO\�KROORZ�EXW�PXVW�UH�
PDLQ�VWLII�WR�SHUIRUP�WKHLU�IXQFWLRQ��,Q�JURXSLQJ�WKHVH�WKUHH��WKHQ��WKH�
QHXUDO�QHWZRUN�LV�DWWXQHG�WR�ZKDW�ZH�NQRZ�WR�EH�D�PDQLIHVWHG�KDUPR�
QL]DWLRQ�RI�JUDYLW\��IRUFH�RI�ZLQG��FDSLOODU\�DFWLRQ��DQG²LQ�WKH�PRYH�
PHQW�RI�IOXLG²D�KLQW�RI�PHWDEROLVP��7KHVH�WKUHH�SODQWV�DUH�QRW�DW�DOO�
FORVHO\�UHODWHG�QRU�DOO�FRPPRQ�WR�WKH�VDPH�HQYLURQPHQW��\HW��DV�H[�
SUHVVLRQV�RI�WKLV�NLQJGRP�RI�OLIH��WKH\�KDYH�VHWWOHG�LQWR�D�JURRYH�WKDW�
H[SUHVVHV�VRPHWKLQJ�QRW�RQO\�DERXW�WKHVH�SDUWLFXODU�RUJDQLVPV�RU�HYHQ�
DERXW�WKHLU�ORFDO�HQYLURQPHQW��EXW�DOVR�DERXW�WKH�QDWXUDO�KDUPRQ\�RI�
HDUWK�DV�D�ZKROH� 

$OO�WKLV�LV�WDNHQ�LQWR�WKH�DEVRUEHQW�PLQG�RI�WKH�DWWHQWLYH�FKLOG��LW�LV�
IRUJRWWHQ�DPLGVW�WKH�FODVVLILFDWLRQV�E\�VHHG��FOLPDWH��DQG�VSHFLHV�LQ�DQ�
LQWURGXFWRU\�ELRORJ\�FODVV��DQG�LW�LV�UHGLVFRYHUHG�E\�WKH�ERWDQLVW�DQG�
WKH�JDUGHQHU��,W�LV�OLNH�WKH�VRXQGLQJ�RI�D�SLDQR�QRWH��ZKLFK�EHDUV�ZLW�
QHVV�QRW�RQO\�WR�WKH�VWUXFN�NH\�EXW�DOVR��LQ�LWV�RYHUWRQHV��WR�WKH�VKDSH�
RI� WKH�SLDQR�� WKH�VSHFLHV�RI�ZRRG�IURP�ZKLFK� LW� LV�FRQVWUXFWHG��DQG�
HYHQ²SHUKDSV�GLVFHUQLEOH�RQO\�E\�D�QHXUDO�QHWZRUN²WKH�RULHQWDWLRQ�
RI�WKH�JUDLQ�DQG�WKH�KLVWRU\�WKDW�LPSDUWHG�WR�WKDW�SDUWLFXODU�WUHH�LWV�GLV�
WLQFWLYH�SK\VLFDO�TXLUNV� 

)RU�D�UHGXFWLYHO\�IRUPDOLVWLF�VFLHQFH��WKH�WKUHH�SODQWV¶�ULGJHV�PLV�
OHDG�EHFDXVH�ZH�ZRXOG�GHILQH�WKHLU�IRUPV�EHWWHU�E\�PDFURVFDOH�SK\V�
LFDO�FKDUDFWHULVWLFV��FOLPDWHV��DQG�PRGHV�RI�QXWULWLRQ�DQG�UHSURGXFWLRQ��
)RU�WKH�VDPH�VFLHQFH��DOO�WKDW�,�KDYH�ZULWWHQ�RI�WKH�SLDQR�IDOOV�DPRQJ�
WKH�³VHQVLEOH�FKDUDFWHULVWLFV´�WKDW�PD\�EH�GLVFDUGHG�XSRQ�JUDVSLQJ�WKH�
LQWHOOLJLEOH�IRUP�RI�WKH�NH\HG�LQVWUXPHQW��$JDLQVW�VXFK�D�YLHZ��,�FRQ�
WHQG�WKDW�WKLV�VRUW�RI�WKLQJ�LV�ZKDW�ZH�KDYH�PHDQW�E\�³SLDQR´�DOO�DORQJ��
DQG�LW�LV�ZK\�WKH�FODVVLFDOO\�WUDLQHG�SLDQLVW�ILQGV�VRPHWKLQJ�ODFNLQJ�LQ�
WKH�ILQHVW�HOHFWURQLF�LQVWUXPHQW��DV�D�PDWWHU�QRW�RI�VQREEHU\�QRU�RI�WUD�
GLWLRQ�RQO\��EXW�RI� WKH�IXOO�PHDQLQJ�RI�WKH�SLDQR¶V�³IRUP�´�/LNH�WKH�
FRPPRQDOLWLHV�RI�WKH�WKUHH�SODQWV��WKH�GLVWLQFWLYHQHVV�RI�WKH�LQVWUXPHQW�
FDQQRW�EH�FDSWXUHG�E\�DEVWUDFWLQJ�IURP�LWV�VHQVLEOH�FKDUDFWHULVWLFV�EH�
FDXVH� LWV� WUXHVW� FRQFHSW²WKH� FRQFHSW� WKDW� ZH� KROG²LV� DGHTXDWHO\�
WUDQVPLWWHG�RQO\�E\�WKH�H[SHULHQFH�RI�WKH�SLDQR�LWVHOI�DV�D�WUDQVGXFWLRQ�
RI�WKH�ZRUOG�IURP�ZKLFK�LW�LV�GUDZQ��,W�LV�QRW�WKDW�RXU�IRUPDO�FRQFHSWV�
IDOO�VKRUW�RI�H[SHULHQFH��LW�LV�WKDW��DV�ZH�VHH�LQ�WKH�VHQVLWLYLW\�RI�WKH�
QHXUDO�QHWZRUN��WKH\�HPEUDFH�PXFK�PRUH�RI�UHDOLW\�WKDQ�RXU�ZD\�RI�
VSHDNLQJ�PD\�OHDG�XV�WR�EHOLHYH� 

 
7+(�5$7,21(6�6(0,1$/(6��$1�$8*867,1,$1�2172/2*<�&20�
0(1685$7(�:,7+�$, 

,I�RXU�DWWHPSWV�WR�³SXULI\´�WKH�FRQFHSWXDO�IURP�LWV�VHQVXRXV�PDWUL[�
OHDG�WR�D�SDURG\�UDWKHU�WKDQ�WR�D�PRUH�SUHFLVH�JUDVS�RI�UHDOLW\��DQG�LI�
FRQFHSWV�HQJDJH�D�WKLQJ¶V�IRUP��WKHQ�,�SURSRVH�WR�WKLQN�RI�SDUWLFXODU�
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IRUPV�DV�LQFOXGLQJ��UDWKHU�WKDQ�DEVWUDFWLQJ�IURP��WKH�KDUPRQLFV�RI�QD�
WXUH��$XJXVWLQH�RI�+LSSR�KDV�LQ�PLQG�VXFK�DQ�LQKHUHQWO\�G\QDPLF�IRUP�
ZKHQ�KH�VSHDNV�RI�D�WKLQJ¶V�UDWLR��LQ�*UHHN��ORJRV���+LV�RQWRORJ\�RI�
UDWLRQHV��*HQ��DG�OLWW���±��39�PDNHV�VHQVH�ERWK�RI�V\PEROLF�$,¶V�IDLOXUH�
DQG�RI�QHXUDO�QHWZRUNV¶�VXFFHVVHV�E\�GHVFULELQJ�KRZ�SDUWLFXODU�WKLQJV�
DUH� LQH[WULFDEO\�DW�KRPH�LQ� WKH�ZRUOG��0HDQZKLOH��DV� ,�ZLOO�GLVFXVV�
ODWHU�� KLV� WHDFKLQJ� RQ� LQWHUSUHWLYH� MXGJPHQW� �7ULQ�� ������±���������
��������±����������FODULILHV�KRZ�FRQFHSWV�DUH�³DFKLHYHPHQWV´40�WKDW�
DUH�WUXHVW�HQJDJHPHQWV�ZKHQ�WKH\�GR�QRW�GHWDFK�WKLQJV�IURP�WKDW�PD�
WUL[� 

7KH�NH\�IRU�$XJXVWLQH�LV�FRQWLQJHQF\��3ODWR�DQG�WKH�WUDGLWLRQ�HP�
DQDWLQJ�IURP�KLP�VRXJKW�D�IL[HG�QRQ�FRQWLQJHQW�ZRUOG²L�H���WKH�IRUPV�
RU�LGHDV²LQ�OLJKW�RI�ZKLFK�WKH�FRQWLQJHQW�DQG�WKH�VKLIWLQJ�PLJKW�EH�
H[SODLQHG��)RU�$XJXVWLQH��KRZHYHU�� WKHUH� LV�QR�ZRUOG�RI� WKH� IRUPV��
7KH�RQO\�QRQ�FRQWLQJHQW�UHDOLW\�LV�*RG�KLPVHOI��D�VLPSOH�EHLQJ��DOLYH�
LQ�ORYH��&RQVWUXHG�DV�WKH�DUFKHW\SH�RI�DOO�WKLQJV��KLV�WUDQVFHQGHQW�DQG�
LQH[KDXVWLEOH�OLIH�LV�WKH�GLYLQH�:LVGRP��3URY�����LQ�ZKLFK�DUH�WKH�QRQ�
FRQWLQJHQW�SURWRW\SHV�RU�³HWHUQDO�UHDVRQV´��DHWHUQDV�UDWLRQHV��RI�DOO�
FRQWLQJHQW�WKLQJV²QRW�DV�GLVWLQFW�IRUPV�EXW�DV�LGHQWLFDO�ZLWK�KLV�VLP�
SOH�OLIH��7ULQ�����������³*RG�ZRXOG�QRW�PDNH�FUHDWXUHV�XQOHVV�KH�NQHZ�
WKHP�EHIRUH�KH�PDGH�WKHP��QRU�ZRXOG�KH�NQRZ�WKHP�XQOHVV�KH�VDZ�
WKHP��QRU�ZRXOG�KH�VHH�WKHP�XQOHVV�KH�SRVVHVVHG�WKHP��QRU�ZRXOG�KH�
SRVVHVV�ZKDW�KDG�QRW�\HW�EHHQ�PDGH�H[FHSW�DV�XQFUHDWHG�EHLQJ��DV�KH�
LV�KLPVHOI´��*HQ��DG�OLWW�����������41�*RG¶V�XQFUHDWHG�OLIH�LV�VLQJOH�DQG�
VLPSOH��7KHUHIRUH��WKH�DHWHUQDV�UDWLRQHV�DUH�GLVWLQJXLVKDEOH�RQO\�IURP�
RXU�SRLQW�RI�YLHZ��EHLQJ�DVSHFWV�RI�*RG�VHHQ�DV�³VLPSO\�PXOWLSOH�DQG�
XQLIRUPO\�PXOWLIRUP´�WKURXJK�WKH�SULVPV�RI�KLV�FRQWLQJHQW�FUHDWHG�H[�
SUHVVLRQV�KHUH�EHORZ��&LX���������42 

 
39�6HH��DPRQJ�WKH�VHFRQGDU\�OLWHUDWXUH��*HUDOG�3��%RHUVPD��³7KH�5DWLRQHV�6HPLQDOHV�
LQ� $XJXVWLQH¶V� 7KHRORJ\� RI� &UHDWLRQ�´�1RYD� HW� 9HWHUD� ���� QR�� �� �������� ���±����
GRL�RUJ���������QRY������������&KULVWLQD�+RHQLJ��³$XJXVWLQH�´�LQ�3ODWR¶V�7LPDHXV�
DQG� WKH�/DWLQ�7UDGLWLRQ� �&DPEULGJH��&DPEULGJH�8QLYHUVLW\� 3UHVV�� ������� ���±����
/XLJL�*LRLD��7KH�7KHRORJLFDO�(SLVWHPRORJ\�RI�$XJXVWLQH¶V�'H�7ULQLWDWH��1HZ�<RUN��
2[IRUG�8QLYHUVLW\�3UHVV������������±����$OVR��VHWWLQJ�WKH�UDWLRQHV�LQ�ZLGHU�FRQWH[W�
IRU�WRGD\¶V�LQTXLULHV��VHH�-RKQ�&��&DYDGLQL��³$XJXVWLQH�DQG�6FLHQFH�´�LQ�7	7�&ODUN�
+DQGERRN�RI�&KULVWLDQ�7KHRORJ\�DQG�WKH�0RGHUQ�6FLHQFHV��HG��-RKQ�3��6ODWWHU\��/RQ�
GRQ��7��	�7��&ODUN�����������±��� 
40�$OUHDG\�TXRWHG�IURP�6PLWK��3URPLVH�RI�$UWLILFLDO�,QWHOOLJHQFH������6HH�WKLV�SDSHU��
QRWH���� 
41�$XJXVWLQH�RI�+LSSR��7KH�/LWHUDO�0HDQLQJ�RI�*HQHVLV�����±������WUDQV��-RKQ�+DP�
PRQG�7D\ORU��YRO�����$&:�����1HZ�<RUN��3DXOLVW������������� 
42�Augustine of Hippo, Concerning the City of God Against the Pagans (413-427), 
trans. Henry Scowcroft Bettenson, Penguin Classics (London: Penguin Books, 2003).�
6HH� DOVR�*HQ��DG� OLWW���������±��������� HVSHFLDOO\���������� WUDQVODWHG� LQ�$XJXVWLQH��
/LWHUDO�0HDQLQJ�RI�*HQHVLV���������³:KDW�KDV�EHHQ�PDGH�WKURXJK�+LP�LV�XQGHUVWRRG�
WR�EH�µOLIH¶�LQ�+LP��WKH�OLIH�LQ�ZKLFK�+H�VHHV�DOO�WKLQJV�ZKHQ�+H�PDNHV�WKHP��+H�KDV�
PDGH�WKHP�DV�+H�KDV�VHHQ�WKHP��QRW�ORRNLQJ�EH\RQG�+LPVHOI��EXW�+H�KDV�QXPEHUHG�
ZLWKLQ�+LPVHOI�DOO�WKDW�+H�KDV�PDGH��+LV�YLVLRQ�DQG�WKDW�RI�WKH�)DWKHU�DUH�QRW�GLIIHUHQW��
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,Q�WKH�FRQWLQJHQW�ZRUOG��GLYLQH�:LVGRP�LV�H[SUHVVHG�GRXEO\��LQ�WKH�
NLQGV�RI�WKLQJV�FUHDWHG�DFFRUGLQJ�WR�WKH�UDWLRQHV��DQG�LQ�*RG¶V�SURYL�
GHQWLDO�JRYHUQDQFH�RI�WKH�ZKROH��ZKHUHE\�WKH�ZD\V�RI�WKHVH�WKLQJV�DUH�
H[SUHVVHG�LQ�LQWHUDFWLRQ�ZLWK�RQH�DQRWKHU��*HQ��DG�OLWW�����������43�$V�
IRU�NLQGV��WKH�QDWXUH�DQG�FDSDFLWLHV�GLVSOD\HG�LQ�WKH�OLIH�RI�HDFK�FUHDWHG�
WKLQJ�UHIOHFW��IDFHW�OLNH��WKH�JRRGQHVV�DQG�ZLVGRP�RI�*RG� 

 
�7KURXJK�:LVGRP��DOO�WKLQJV�ZHUH�PDGH��DQG�WKH�PRWLRQ�ZH�QRZ�VHH�
LQ� FUHDWXUHV��PHDVXUHG� E\� WKH� ODSVH� RI� WLPH� DV� HDFK� RQH� IXOILOOV� LWV�
SURSHU�IXQFWLRQ��FRPHV�WR�FUHDWXUHV�IURP�FDXVDO�UHDVRQV�>UDWLRQHV@�LP�
SODQWHG�LQ�WKHP��ZKLFK�*RG�VFDWWHUHG�DV�VHHGV�DW�WKH�PRPHQW�RI�FUHD�
WLRQ�ZKHQ�+H� VSRNH�DQG� WKH\�ZHUH�PDGH��KH� FRPPDQGHG�DQG� WKH\�
ZHUH�FUHDWHG�>3V������@��*HQ��DG�OLWW�����������44 
 
:KLOH�GLVWLQJXLVKDEOH��FUHDWHG�NLQGV�DUH�QRW�LVRODWDEOH��6RPHZKDW�

DV�DOO�FUHDWHG�UDWLRQHV�DUH�IRXQG�DUFKHW\SLFDOO\�LQ�WKH�RQH�GLYLQH�:LV�
GRP��HDFK�SODQW�DQG�DQLPDO�KDV�LWV�FRPPRQ�RULJLQ�LQ�WKH�FDXVDOLW\�RI�
WKH�RQH�HDUWK�WKDW�³UHFHLYHG�WKH�SRZHU�RI�EULQJLQJ�WKHP�IRUWK´��*HQ��
DG�OLWW����������VHH�*HQ�������45�)URP�WKH�YHU\�EHJLQQLQJ��WKH�XQLYHUVH�
KDV�FRQWDLQHG�� LQ�QXFH�� WKH�PHDQLQJIXOQHVV� WKDW�KLVWRULFDOO\�KDV�XQ�
IROGHG� LQWR� WKH�GLVWLQFWLRQ�RI�FRQWLQJHQW�FUHDWXUHV��7KXV��*RG�PDGH�
³DOO�WKLQJV�WRJHWKHU´��6LUDFK�������*HQ��DG�OLWW���������±����46 

7KH� VHFRQG�FRQWLQJHQF\²ZKLFK�$XJXVWLQH�KRQRUV� DV�QR�SXUHO\�
SODWRQLF�WKLQNHU�FRXOG²LV�KLVWRU\�LWVHOI�47�7KLV�LV�WKH�VSKHUH�RI�*RG¶V�

 
WKHUH�LV�RQH�YLVLRQ��DV�WKHUH�LV�RQH�VXEVWDQFH´��FLWLQJ�-RE������±������±����6HH�DOVR��
SODLQO\�VKRZLQJ�WKDW�WKHVH�DUH�QRW�³PRPHQWV´�LQ�*RG¶V�OLIH��EXW�WKH�HWHUQDO�OLIH�WKDW�LV�
*RG¶V�H[LVWHQFH��7ULQ�������$XJXVWLQH�DIILUPV�WKDW�QRWKLQJ�LV�³LUUHJXODU�RU�XQIRUHVHHQ´�
E\�*RG��EHFDXVH�WKH�³UDWLRQHV�IRU�DOO�WKLQJV�FUHDWHG�DQG�DERXW�WR�EH�FUHDWHG�DUH�FRQ�
WDLQHG�LQ�WKH�PLQG�RI�*RG�´�³HWHUQDO�DQG«XQFKDQJHDEOH�´�&LX���������6HH�DOVR�-RKQ�
&��&DYDGLQL��³*RG¶V�(WHUQDO�.QRZOHGJH�$FFRUGLQJ�WR�6W��$XJXVWLQH�´�LQ�&DPEULGJH�
&RPSDQLRQ�WR�$XJXVWLQH��HG��'DYLG�9LQFHQW�0HFRQL�DQG�(OHRQRUH�6WXPS���QG�HG��
�1HZ�<RUN��&DPEULGJH�8QLYHUVLW\�3UHVV�����������±��� 
43�$XJXVWLQH�GLVWLQJXLVKHV�WKH�XQFKDQJHDEOH�UDWLRQHV�IURP�*RG¶V�ZRUN�IURP�ZKLFK�
KH�UHVWHG��L�H���FUHDWXUHV��ZLWK� WKHLU� LPPDQHQW�UDWLRQHV��DQG� WKH�WKLQJV�KH�SURGXFHV�
IURP�WKHVH�ZRUNV²WKDW�LV��PDWHULDO�WKLQJV�DQG�WKHLU�PRWLRQV�XQGHU�SURYLGHQFH�DFFRUG�
LQJ�WR�WKHLU�SDUWLFXODU�UDWLRQHV� 
44�&LWHG�E\�&DYDGLQL��³$XJXVWLQH�DQG�6FLHQFH�´����� 
45�$XJXVWLQH��/LWHUDO�0HDQLQJ�RI�*HQHVLV���������6HH�DOVR�*HQ��DG�OLWW����������������±
����������������������(UQDQ�0F0XOOLQ��³(YROXWLRQ�DV�D�&KULVWLDQ�7KHPH´� �+HUEHUW�
5H\QROGV�/HFWXUH�6HULHV��%D\ORU�8QLYHUVLW\����������±�� 
46�$XJXVWLQH�GRHV�QRW�VHHP�WR�WKLQN�WKDW�WKH�GLVWLQFW�UDWLRQHV�DUH�FRQWLQJHQW�ZLWKLQ�RXU�
KLVWRULFDO�IUDPH��,Q�RWKHU�ZRUGV��ZKLOH�KLV�WKHRU\�LV�ULSH�IRU�GHYHORSPHQW�LQWR�D�WKHRO�
RJ\�RI�ELRORJLFDO�HYROXWLRQ��KH�KLPVHOI�GRHV�QRW�IXOO\�DQWLFLSDWH�LW� 
47�7KH�&KULVWLDQ�EHOLHI�LQ�*RG¶V�SURJUHVVLYH�VHOI�UHYHODWLRQ�FXOPLQDWLQJ�LQ�WKH�,QFDU�
QDWLRQ�ZRXOG�KDYH�VHQVLWL]HG�$XJXVWLQH�WR�KLVWRU\��:H�ILQG�WKLV�HYHQ�LQ�KLV�HDUO\�DQG�
VXSSRVHGO\�QHRSODWRQLF� WUHDWLVH�'H�XHUD� UHOLJLRQH�� RQ�ZKLFK� VHH� UHFHQWO\�7KRPDV�
&OHPPRQV��³7KH�&RPPRQ��+LVWRU\��DQG�WKH�:KROH��*XLGLQJ�7KHPHV�LQ�'H�9HUD�5HOL�
JLRQH�´� $XJXVWLQLDQXP� ���� QR�� �� �-XQH� ���� ������� ���±���� GRL�RUJ���������DJ�
VWP��������� 
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SURYLGHQWLDO�JRYHUQDQFH��QRW�D�PDULRQHWWH�OLNH�IRLVWLQJ�RI�WKH�GLYLQH�
ZLOO�XSRQ�RWKHUZLVH�IUHH�FUHDWXUHV��EXW�DQ�HOLFLWDWLRQ�RI�WKHLU�LQWHUDFW�
LQJ� KDUPRQLHV� E\� WKH� XQIROGLQJ� RI� WHPSRUDO� HYHQWV� �*HQ�� DG� OLWW��
������������������7ULQ�����±������48�1RW�RQO\�GRHV�WKH�JHQHUDO�GHYHO�
RSPHQWDO�DQG�EHKDYLRUDO�KLVWRU\�RI�VTXLUUHOV�PDQLIHVW�PRUH�IXOO\�WKHLU�
UDWLR�DV�D�UHIUDFWLRQ�RI�GLYLQH�:LVGRP��:LVGRP�LV�IXUWKHU�PDQLIHVWHG�
WKURXJK� SDUWLFXODU� WKLQJV¶� FRQWLQJHQW� KLVWRULHV� RI� LQWHUDFWLRQ²H�J���
WKLV�VTXLUUHO�LQ�WKLV�IRUHVW��VFUDPEOLQJ�XS�WKLV�RDN�WUHH�DZD\�IURP�WKDW�
IR[�� (YHQ� WXUEXOHQW� PLFUR�SDUWLFOH� V\VWHPV�� WKH� ³GHHS� SRROV� >WKDW@�
VHHWKH�ZLWK� WXPEOLQJ�ZDWHUIDOOV�´� VSHDN� WR� KDUPRQLHV�PRYHG� UDWKHU�
WKDQ�WUDQVJUHVVHG�E\�WKH�SRZHU�RI�*RG��7KH�ZKROH�RI�LW�WKUXPV�ZLWK�
WKH� RQH� XQFUHDWHG� UDWLR� RI� GLYLQH� :LVGRP� KLPVHOI� �*HQ�� DG� OLWW��
��������49�EHFDXVH�WKH�DHWHUQDV�UDWLRQHV��LQ�WKHLU�VLPSOH�XQLW\�ZLWKLQ�
:LVGRP��KDYH�DQ�LQWULQVLF�RUGHU��RUGR��WKDW�LV�³KLGGHQ�IURP�XV�UDWKHU�
WKDQ«ODFNLQJ� WR�XQLYHUVDO�QDWXUH´�����������50�:H�FDQQRW� VNLS�SDVW�
KLVWRU\�WR�DFFHVV�WKLV�RUGHU�EHFDXVH�³RXU�NQRZOHGJH«GHSHQGV�XSRQ�
WKH�JRYHUQDQFH�LQ�WLPH�RI�FUHDWXUHV�DOUHDG\�PDGH��LQDVPXFK�DV�*RG��
LQ�WKH�XQIROGLQJ�RI�KLV�FUHDWXUHV«LV�ZRUNLQJ�VWLOO´����������51 

7KXV�� WKH�ZRUOG� LV�QRW�D�FROOHFWLRQ�RI� VWDWLF�HVVHQFHV�GHILQHG�E\�
GLVWLQFW�IRUPV�H[LVWLQJ�RQ�D�GLIIHUHQW�SODQH��%HFDXVH�WKHUH�LV�QR�GLVWLQFW�
ZRUOG�RI�IRUPV��EXW�RQO\�WKLV�ZRUOG�RU�WKH�YHU\�PLQG�RI�*RG�KLPVHOI��
ZH�NQRZ�UDWLRQHV�DV�GLVWLQFW�RQO\�WKURXJK�KLVWRULFDO�DQG�PDWHULDO�H[�
LVWHQFH��*HQ��DG�OLWW�����������52�$�FUHDWXUH¶V�UDWLR�LV�QRW�D�IXQFWLRQDO�
IRUP�REVFXUHG�E\�PDWHULDO�FRQGLWLRQV��EXW�D�WUDMHFWRU\�WKDW�ZRUNV�LWVHOI�
RXW�WKURXJK�PDWHULDO�FRQGLWLRQV�DQG�LQ�UHODWLRQ�WR�RWKHU�UDWLRQHV��:KHQ�
ZH�WDNH�XS�RQH�UDWLR��ZH�WDNH�XS�D�NQRW�LQ�WKH�ZKROH�WDSHVWU\��,Q�WKLV�
NDOHLGRVFRSLF�WKHRSKDQ\�RI�WKLQJV��WKHLU�ZD\V��DQG�WKHLU�KLVWRULHV��³WKH�

 
48�6HH�DOVR�&DYDGLQL��³$XJXVWLQH�DQG�6FLHQFH�´�����$OVR��*HQ��DG�OLWW�����������/LWHUDO�
0HDQLQJ�RI�*HQHVLV���������³&UHDWXUHV�VKDSHG�DQG�ERUQ�LQ�WLPH�VKRXOG�WHDFK�XV�KRZ�
ZH�RXJKW�WR�UHJDUG�WKHP��)RU�LW�LV�QRW�ZLWKRXW�UHDVRQ�WKDW�6FULSWXUH�VD\V�RI�:LVGRP��
WKDW�VKH�JUDFLRXVO\�DSSHDUV�WR�KHU�ORYHUV�LQ�WKHLU�SDWKV�DQG�PHHWV�WKHP�ZLWK�XQIDLOLQJ�
SURYLGHQFH��:LV��������´ 
49�$XJXVWLQH��/LWHUDO�0HDQLQJ�RI�*HQHVLV�������±����³*RG�PRYHV�KLV�ZKROH�FUHDWLRQ�
E\�D�KLGGHQ�SRZHU��DQG�DOO�FUHDWXUHV�DUH�VXEMHFW�WR�WKLV�PRYHPHQW��WKH�DQJHOV�FDUU\�
RXW�KLV�FRPPDQGV��WKH�VWDUV�PRYH�LQ�WKHLU�FRXUVHV��WKH�ZLQGV�EORZ�QRZ�WKLV�ZD\��QRZ�
WKDW��GHHS�SRROV�VHHWKH�ZLWK�WXPEOLQJ�ZDWHUIDOOV�DQG�PLVWV�IRUPLQJ�DERYH�WKHP��PHDG�
RZV�FRPH�WR�OLIH�DV�WKHLU�VHHGV�SXW�IRUWK�WKH�JUDVV��DQLPDOV�DUH�ERUQ�DQG�OLYH�WKHLU�OLYHV�
DFFRUGLQJ�WR�WKHLU�SURSHU�LQVWLQFWV��WKH�HYLO�DUH�SHUPLWWHG�WR�WU\�WKH�MXVW��,W�LV�WKXV�WKDW�
*RG�XQIROGV�WKH�JHQHUDWLRQV�WKDW�KH�ODLG�XS�LQ�FUHDWLRQ�ZKHQ�ILUVW�KH�IRXQGHG�LW��DQG�
WKH\�ZRXOG�QRW�EH�VHQW�IRUWK�WR�UXQ�WKHLU�FRXUVH�LI�KH�ZKR�PDGH�FUHDWXUHV�FHDVHG�WR�
H[HUFLVH�KLV�SURYLGHQW�UXOH�RYHU�WKHP�´ 
50�$XJXVWLQH��/LWHUDO�0HDQLQJ�RI�*HQHVLV�������� 
51�$XJXVWLQH��/LWHUDO�0HDQLQJ�RI�*HQHVLV��������� 
52�$XJXVWLQH��/LWHUDO�0HDQLQJ�RI�*HQHVLV���������³,Q�KLP�ZH�OLYH�DQG�PRYH�DQG�KDYH�
RXU�EHLQJ�>$FWV������@��EXW�PRVW�FUHDWXUHV«EHLQJ�FRUSRUHDO��DUH�RI�D�GLIIHUHQW�QDWXUH��
DQG�RXU�PLQG�LV�XQDEOH�WR�VHH�WKHP�LQ�*RG��>WKDW�LV�@�LQ�WKH�DUFKHW\SHV�DFFRUGLQJ�WR�
ZKLFK�WKH\�ZHUH�PDGH��>2WKHUZLVH�@�ZH�VKRXOG�NQRZ�WKHLU�QXPEHU��VL]H��DQG�QDWXUH��
HYHQ�ZLWKRXW�VHHLQJ�WKHP�E\�PHDQV�RI�WKH�VHQVHV�RI�RXU�ERG\�´ 
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ZRUOG� LWVHOI� LQ� DOO� LWV� RUGHUHG� FKDQJH� DQG�PRYHPHQW� DQG� LQ� DOO� WKH�
EHDXW\�LW�SUHVHQWV�WR�RXU�VLJKW�´�³EHDUV�D�NLQG�RI�VLOHQW�WHVWLPRQ\�WR�WKH�
IDFW�RI�LWV�FUHDWLRQ��DQG�SURFODLPV�WKDW�LWV�PDNHU�FRXOG�KDYH�EHHQ�QRQH�
RWKHU�WKDQ�*RG��WKH�LQHIIDEO\�DQG�LQYLVLEO\�JUHDW��WKH�LQHIIDEO\�DQG�LQ�
YLVLEO\�EHDXWLIXO´��&LX����������53� 

7KH�FRQWLQJHQF\�RI�D�SDUWLFXODU� UDWLR²WKDW�*RG�GLG�QRW�KDYH� WR�
PDNH�WKH�FUHDWXUH�WKDW�ZD\��RU�H[SUHVV�KLPVHOI�XQGHU�WKDW�SDUWLFXODU�
HFRQRP\²LV�UHFDSLWXODWHG�LQ�WKH�FRQWLQJHQW�FRQGLWLRQV�XQGHU�ZKLFK�
ZH�HQFRXQWHU�LW�PDWHULDOO\��7KH�UDWLRQHV�LPSO\�DQG�DUH�GLVFORVHG�LQ�WKH�
PHVVLQHVV�RI�QDWXUH��7KH�UDWLR�RI�D�ZRUP�LV�QRW�FDSWXUHG�E\�VRPH�GHI�
LQLWLRQ�VXFK�DV�³IOHVK\�IOH[LEOH�PRYLQJ�OLQHDU�PHWDEROL]HU�´�LI�WKDW�GHI�
LQLWLRQ�GRHV�QRW�OLYH�LQ�WKH�ZRUP¶V�³VLOHQW�WHVWLPRQ\´�E\�LWV�ZULWKLQJ�
LQ�WKLV�SK\VLFDO�HQYLURQPHQW��LQ�WKLV�VRLO��7KH�³VXE�FRQFHSWXDO´�GHWDLO�
RI� WKH� FOXPSLQJ� HDUWK� DIWHU� D� OLJKW� UDLQ� DQG� WKH� ZD\� LW� VKDSHV� WKH�
ZRUP¶V�SURJUHVV²D�EHKDYLRU�DGDSWHG�WR�WKDW�VRUW�RI�VRLO²LV�QRW�LQ�
FRQVHTXHQWLDO�EXW�LV�HQWDLOHG�LQ�WKH�UDWLR�RI�WKDW�FUHDWXUH� 

+HUH��WKHQ��LV�D�ILWWLQJ�PHWDSK\VLFDO�DFFRXQW�RI�WKH�ZRUOG¶V�GLYHU�
VLW\�DQG�RI�WKH�LQH[SUHVVLEOH�LQWHULRU�UHODWLRQV�KHOG�LQ�RXU�FRQFHSWV²
FRQFHSWV�SURSHUO\�XVHG�ZKHQ�FUHDWXUHV�DQG�WKHLU�UDWLRQHV�DUH�NQRZQ�
LQ� WKHLU� FRKHUHQFH� ZLWK� RQH� DQRWKHU�� +HUHLQ� LV� :LVGRP� DSSDUHQW��
KHUHLQ�� WKH�PHDVXUH�DQG�KDUPRQ\�RI�WKH�ZKROH�GUDZV�IRUWK�RXU�DZH�
DQG�ZRQGHU�DQG�SUDLVH²DOO�RI�ZKLFK��-RKQ�&DYDGLQL�ZULWHV��ZRXOG�EH�
GHQLHG�LI�WKDW�ZKROH�ZHUH�IRUPDOLVWLFDOO\�³UHGXF>HG@�WR�RXU�UDWLRQDOLW\´�
LQ�WKH�VHQVH�FULWLTXHG�E\�*LONH\�DQG�6PLWK�54�)RU�DQ�$XJXVWLQLDQ�PHW�
DSK\VLFV�RI�FUHDWLRQ��WKH�QHXUDO�QHWZRUN�DW� LWV�EHVW�LV�DWWXQHG�QRW�WR�
KDSS\�DFFLGHQWV�EXW�WR�WKH�UDWLRQHV��WKH�QHWZRUN¶V�PDWKHPDWLFV�GR�QRW�
UHIXWH�VR�PXFK�DV�GHHSHQ�RXU�QRWLRQ�RI�WKH�FRQFHSW�DV�DQ�HQJDJHPHQW�
ZLWK�WKRVH�UDWLRQHV�55 

7KH�PHWDSK\VLFDO�DQG�HSLVWHPRORJLFDO�FKDOOHQJH�RI�WKH�QHXUDO�QHW�
ZRUN�KDV�OHG�XV�QRW�WR�DEDQGRQ�FRQFHSWV��EXW�WR�VHH�WKHP�DV�URRWHG�LQ�
WKH�KLVWRULFDO�RXWZRUNLQJ�RI�UHDOLW\�WKURXJK�WKH�DFWLYLWLHV�RI�SDUWLFXODU�
WKLQJV��ZLWK�KLVWRULHV� DQG� WKHLU�NLQGV�XQGHUVWRRG�DV� UHIUDFWLRQV�RI�D�
VLPSOH�DQG�XQLWDU\�GLYLQH�:LVGRP��:KDW��WKHQ��KDV�WKH�QHWZRUN�FDS�
WXUHG�ZKHQ�LW�LV�WUDLQHG�WR�GLVWLQJXLVK�LPDJHV�RI�SODQWV�DFFRUGLQJ�WR�D�
VFLHQWLILF�WD[RQRP\"�3KLORVRSKHU�&DPHURQ�%XFNQHU�ZULWHV��³7KH�H[�
DFW�ERXQGDULHV�RI�HDFK�FDWHJRU\¶V�PDQLIROGV�´�WKDW�LV��HDFK�FDWHJRU\¶V�
JHRJUDSK\�LQ�WKH�GDWD�VSDFH� 

 

 
53Augustine of Hippo, City of God, 432. 
54� &DYDGLQL�� ³$XJXVWLQH� DQG� 6FLHQFH�´� ��±���� GLVFXVVLQJ� $XJXVWLQH��*HQ�� DG� OLWW��
�������� 
55�,�GR�QRW�KHUH�KDYH�VSDFH�WR�GHDO�ZLWK�QHWZRUNV�WKDW�GLVFRYHU�IDOVH�FRUUHODWLRQV�RU�
ELDVHG�VKRUWFXWV�LQ�GDWD��EXW�ZLOO�VD\�WKDW�VXFK�SUREOHPV�GR�QRW�GHIHDW�WKH�FODLP�WKDW��
ZKHQ�DWWXQHG�WR�GDWD�FDXVDOO\�OLQNHG�WR�QDWXUH��WKH�QHWZRUN�LV�DWWXQHG�WR�WKH�UDWLRQHV�
LQ�VRPH�PHDVXUH� 
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DUH�LQDFFHVVLEOH�WR�QHWZRUNV�GXULQJ�WUDLQLQJ��WKH�³JRDO´�RI�WUDLQLQJ�D�
QHXUDO�QHWZRUN�IRU�FODVVLILFDWLRQ�FDQ�WKHQ�EH�XQGHUVWRRG�DV�GLVFRYHU�
LQJ�D�JOREDO�RXWSXW�IXQFWLRQ²FRPSRVHG�RI�LQGLYLGXDO�QRGHV¶�DFWLYD�
WLRQ�IXQFWLRQV�DQG�DVVRFLDWHG�OLQN�ZHLJKWV²WKDW�FDQ�GUDZ�ERXQGDULHV�
EHWZHHQ�WKH�PDQLIROGV�RI�FDWHJRULHV�WKDW�QHHG�WR�EH�GLVFULPLQDWHG�56� 
 

&HUWDLQO\��WKH�FDWHJRULHV�PD\�EH�GHWHUPLQHG�E\�WKH�KXPDQ�GHVLJQHU��
EXW�D�QHWZRUN�WKDW�PDLQWDLQV�UREXVW�SHUIRUPDQFH�ZKHQ�WHVWHG�KDV��LQ�D�
FHUWDLQ�ZD\��DFFRPSOLVKHG�D�PDSSLQJ�IURP�WKH�UDWLRQHV��PDQLIHVWHG�
LQ�WKH�ZRUOG�GDWD�SUHVHQWHG�WR�WKH�QHWZRUN��WR�WKH�LQWHUHVWV�RI�WKH�QHW�
ZRUN¶V�WUDLQHU��,W�KDV�WR�ZRUN��DQG�VR�LW�PXVW�SUHVHUYH�WKH�UDWLRQHV�DV�
PXFK�DV�RXU�RZQ�FDWHJRULHV�GR�LQ�H[SHULHQFH�HYHQ�LI�QRW�LQ�H[SOLFLW�
GHILQLWLRQ²EXW�WKLV�PHDQV�WKDW�LW�FDQ�DOVR�GLVWRUW�WKHVH�UDWLRQHV� 

 
.12:/('*(��:,6'20��$1'�$57,)$&78$/�0(025< 

+DYLQJ�LQTXLUHG�LQWR�WKH�QHXUDO�QHWZRUN¶V�UHODWLRQ�WR�QDWXUH¶V�UD�
WLRQHV��ZH�PD\�QRZ�FRQVLGHU�LWV�UHODWLRQ�WR�KXPDQ�XQGHUVWDQGLQJ��7KH�
QHWZRUN¶V� RXWSXWV� DUH� KXPDQ�GHVLJQDWHG� FODVVLILFDWLRQV�� FDWHJRULHV��
DQG�SXUSRVHV� WR�ZKLFK� WKH�QHWZRUN� LV� WUDLQHG� WR�PDS�LWV� LQSXW�GDWD��
7KLV�LV�KRZ�VHPDQWLFV�DUH�DWWULEXWHG�WR�WKH�$,�SURJUDP��7KH�VWUHQJWKV�
DQG�SRWHQWLDO�GHILFLHQFLHV�RI�WKLV�PDSSLQJ�FDQ�PDNH�LW�WKH�VXEMHFW�RI�D�
GHHSHU�PRUDO�WKHRORJLFDO�UHIOHFWLRQ� 

)LUVW��IRU�$XJXVWLQH��FRQFHSWV�LQ�WKH�KXPDQ�PLQG�DUH�EHJRWWHQ�E\�
LQWHQWLRQDO�DQG�PRUDO�MXGJPHQWV�WKDW��LQ�WXUQ��IRUP�WKH�YHU\�IDEULF�RI�
RXU�XQGHUVWDQGLQJ�DV�DQ�HQJDJHPHQW�ZLWK�WKH�VXE�FRQFHSWXDO�ZHE²
PXFK�OLNH�WKH�QHXUDO�QHWZRUN� 

6HFRQG��ZKLOH�NQRZOHGJH��VFLHQWLD��GLUHFWV� WKHVH�XQGHUVWDQGLQJV�
WRZDUG� RXU� RZQ�SXUSRVHV�� WUXH�ZLVGRP� �VDSLHQWLD�� UHFHLYHV� WKH� UD�
WLRQHV�FRQWHPSODWLYHO\��DOORZLQJ�WKHP�WR�H[FHHG�WKH�VFRSH�RI�DQ\�SXU�
SRVH��$OZD\V�GHYHORSHG�IRU�D�SDUWLFXODU�WDVN��$,�SRLQWV�EH\RQG�LWVHOI�
EXW��LQ�SRLQWLQJ�WRZDUG�XV�EHIRUH�LW�SRLQWV�WRZDUG�WKH�ZRUOG��LW�VHHPV�
XQDEOH�WR�WUDQVFHQG�D�XWLOLWDULDQ�IUDPH�� 

7KLUG��,�FRQFOXGH�WKDW��DV�$,�FDQQRW�HVFDSH�WKH�PRUDOO\�LQIXVHG�QD�
WXUH� RI� DOO� KXPDQ� WKRXJKW�� ZH�PXVW� GHYHORS� D� ³VSLULWXDOLW\´� RI� $,�
ZKHUHLQ�ZH�GR�QRW�SHUPLW�LW�WR�VWDQG�EHWZHHQ�XV�DQG�WKH�ZRUOG²OHVW�
ZH�UHPDLQ�VHOI�LPSULVRQHG�LQ�WKH�NQRZOHGJH�RI�RXU�RZQ�GHVLJQV� 

 
0($1,1*�$6�025$/��9(5%80�$1'�0(025,$ 

(YHU\�DFW�RI�XQGHUVWDQGLQJ�LQYROYHV�DQ�DFW�RI�WKH�ZLOO��)RU�$XJXV�
WLQH��RXU�DFWV�LQWHUSUHWLQJ�QDWXUDO�WKLQJV��FRQYHQWLRQDO�VLJQV��DQG�DUWL�
IDFWV�DOO�IROORZ�WKH�VDPH�IXQGDPHQWDO�VHTXHQFH��ZH�DSSUHKHQG�VRPH�
WKLQJ� WKURXJK� WKH� VHQVHV��ZH� MXGJH� LW� DV� JRRG� �L�H��� DV� UHDO�57� ZLWK�

 
56�%XFNQHU��³'HHS�/HDUQLQJ�´�����'DVKHV�DGGHG�IRU�FODULW\� 
57�0RUDO�HYLOV�OLNH�PXUGHU�DUH�³JRRG´�RQO\�LQ��VD\��LQYROYLQJ�YROXQWDU\�PRWLRQ��7KH�
DFW�LWVHOI�IRUHVWDOOV�DQ\�JRRGQHVV�EH\RQG�WKH�EDUH�IDFW�RI�WKLV�PRWLRQ��LQ�LQWHQWLRQDOO\�
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UHVSHFW�WR�VRPHWKLQJ�HOVH��WKHQ��DV�ZH�FOLQJ�WR�WKDW�JRRGQHVV�ZLWK�RXU�
DSSUREDWLRQ�RU�ORYH��ZH�FRQFHLYH�D�³PHQWDO�ZRUG´��YHUEXP�PHQWLV�²
L�H��� D� FRQFHSWXDO� XQGHUVWDQGLQJ� �7ULQ�� ������±��������� ��������±
����������58�7KH�YHUEXP�PHQWLV�LV�QRW�D�VSRNHQ�ZRUG��QRU�DQ�DXWRQR�
PRXV�IRUP�LQ�*LONH\¶V�VHQVH��EXW�D�SDUWLFXODU�HPEUDFH�E\�WKH�PLQG�RI�
VRPH�IDFHW�RI�UHDOLW\�DFFRUGLQJ�WR�LWV�UDWLR²DQ�HPEUDFH��KRZHYHU��WKDW�
LV�VKDSHG�E\�WKH�NQRZHU¶V�RZQ�DVVHVVPHQW�RI�LWV�JRRGQHVV�59�)RU�$X�
JXVWLQH��LQ�WKH�ZRUGV�RI�/XLJL�*LRLD��³,QWHOOHFWXDO�NQRZOHGJH�LV�QRW�WKH�
UHVXOW�RI�DQ� µLQIXVLRQ¶� LQ�RXU�PLQG�RI�D�SUH�H[LVWLQJ� UHDOLW\��EXW� WKH�
SURGXFWLRQ�RI�D�QHZ�UHDOLW\�´60� 

7KLV�YHUEXP� LV� WUXHU�DV� LW�DSSURDFKHV�DQ�HPEUDFH�RI�WKH�UDWLR�DV�
WKDW�UDWLR�LV��DQG�WKLV�PHDQV�WKDW�RQH¶V�RZQ�GHVLUH�DQG�ORYH�PXVW�FRQ�
IRUP�WR�UHDOLW\�UDWKHU�WKDQ�SOXFNLQJ�RXW�IURP�UHDOLW\�RQO\�WKDW�ZKLFK�LV�
FRQJHQLDO�WR�WKH�VWDQFH�WKDW�RQH�KDV�EURXJKW�ZLWK�RQHVHOI��(YHQ�RXU�
UHFRJQLWLRQV�RI�D�QDUZKDO�RU�D�³QR�SDUNLQJ´�VLJQ�DUH�QRW�QHXWUDO�EH�
FDXVH�RXU�MXGJPHQWV�RI�PHDQLQJ�LVVXH�ZLWKLQ�WKH�JHQHUDO�IUDPH�RI�RXU�
FXOWXUDO��VRFLHWDO��DQG�SHUVRQDO�YDOXHV�DQG�SRVLWLRQ�ZLWKLQ�WKH�ZRUOG��
(YHU\�DFW�RI�XQGHUVWDQGLQJ�HQWDLOV�D�PRUDO�MXGJPHQW��KDELWXDO�PRUDO�
MXGJPHQWV�RI�WKLV�VRUW�IRUP�RXU�KDELW�RI�VHHLQJ�WKH�ZRUOG� 

$XJXVWLQH�FDOOV� WKH�JURXQG�RI�WKLV�KDELWXDO�YLVLRQ�RXU�³PHPRU\´�
�PHPRULD��61�:KLOH�FRUSRUHDO� WKLQJV�FDQQRW�EH�NHSW�XQLQWHUUXSWHGO\�
EHIRUH� WKH� SK\VLFDO� H\HV��PHPRULD�PDNHV� SUHVHQW� WKH� REMHFW� RI� WKH�
PLQG¶V�VWULYLQJ��VXFK�WKDW�*RG�DQG�FRUSRUHDO�REMHFWV�DOLNH�FDQ�EH�SUH�
VHQW�XQLQWHUUXSWHGO\��7KH�PHPRULD�LV�QRW��KRZHYHU��D�PRYLH�VFUHHQ�RU�
GDWD�UHSRVLWRU\��&RQI�������������5DWKHU��LW�LV�DQ�LPSOLFLW�NQRZOHGJH�
RI� REMHFWV� DQG� H[SHULHQFHV�� D� IDEULF� RI� YDU\LQJO\� DFFXUDWH� UDWLRQHV�
EXLOW�XS�IURP�DSSUHKHQVLRQV�LQ�YHUED�PHQWLV��&RQWDLQHG�LPSOLFLWO\�LQ�
WKLV�IDEULF��REMHFWV�FDQ�EH�VDLG�WR�EH�SUHVHQW�WR�WKH�PLQG�HYHQ�ZLWKRXW�
FRQVFLRXV�FRJQLWLRQ��'HVLUH�RU�ORYH²WKH�ZLOO¶V�LPSOLFLW�MXGJPHQW�FRQ�
FHUQLQJ�WKH�WKLQJ�NQRZQ²GUDZV�WKH�REMHFW�DQHZ�LQWR�H[SOLFLW�WKRXJKW�
DV� D� YHUEXP� PHQWLV� LQ� WKH� LQWHOOHFW�� $V� $XJXVWLQH� ZULWHV� LQ� WKH�

 
H[WLQJXLVKLQJ�WKH�JRRGQHVV�RI�RQH�SHUVRQDO�OLIH�E\�WKH�DJHQW¶V�XJO\�LQWHU�SHUVRQDO�DW�
WHPSW�DW�DEVROXWH�GRPLQDWLRQ� 
58�/XLJL�*LRLD�ZULWHV��³7KH�SURFHVV�RI�NQRZOHGJH�LV�VHW�RII�E\�GHVLUH�IRU�WKH�REMHFW�WR�
EH�NQRZQ�DQG�LV�FRPSOHWHG�RQO\�WKURXJK�XQLRQ�ZLWK�WKH�REMHFW�NQRZQ�WKURXJK�ORYH´�
�7KH�7KHRORJLFDO�(SLVWHPRORJ\�RI�$XJXVWLQH¶V�'H�7ULQLWDWH������� 
59�-RKQ�&��&DYDGLQL��³7KH�4XHVW�IRU�7UXWK�LQ�$XJXVWLQH¶V�'H�7ULQLWDWH�´�7KHRORJLFDO�
6WXGLHV� ���� QR�� �� �6HSWHPEHU� ��� ������� ���±����
GRL�RUJ���������������������������� 
60�*LRLD��7KHRORJLFDO�(SLVWHPRORJ\�RI�$XJXVWLQH¶V�'H�7ULQLWDWH������ 
61�7KH�WH[WV�RI�$XJXVWLQH�GHDOLQJ�PRVW�SURPLQHQWO\�ZLWK�PHPRULD�LQFOXGH��&RQI������
7ULQ��������������±����2Q�WKH�YHUEXP�PHQWLV�VHH�7ULQ������±��������������6HH�DOVR�
1HOOR� &LSULDQL�� ³0HPRU\�´� WUDQV�� 0DWWKHZ� 2¶&RQQHOO�� LQ� $XJXVWLQH� 7KURXJK� WKH�
$JHV��$Q�(QF\FORSHGLD��HG��$OODQ�)LW]JHUDOG�DQG�-RKQ�&��&DYDGLQL� �*UDQG�5DSLGV��
0,��(HUGPDQV���������0DWWKHZ�/��/DPE��³6W��$XJXVWLQH�RQ�0HPRULD�DQG�&RPPHP�
RUDWLR�´� LQ� 3KLORVRSK\� DQG� 7KHRORJ\� LQ� WKH� /RQJ� 0LGGOH� $JHV�� HG�� .HQW� (PHU\�
�%RVWRQ��0$��%ULOO������������±��� 
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&RQIHVVLRQV��³,�KLG�LQ�P\�PHPRU\�QRW�WKH�LPDJHV�EXW�WKH�UHDOLWLHV´²
WKDW�LV��WKH�UDWLRQHV�DV�FRQVWUXHG�LQ�WKH�YHUED�PHQWLV��&RQI������������ 

0RUH�WKDQ�SHUPLWWLQJ�LPSOLFLW�SUHVHQFH��WKH�PHPRULD�LV�D�NLQG�RI�
JURXQG�IRU�WKRXJKW��IRUPHG�E\�WKRXJKW��2QH¶V�SDVW�DSSUHKHQVLRQV�EH�
FRPH�WKH�ILEHUV�IURP�ZKLFK�RQH¶V�SUHVHQW�LQWXLWLYH�OHDSV�DUH�PDGH�DQG�
FRQFHSWV�SDVW�DQG�SUHVHQW��UH�ZRYHQ��7ULQ�������������7R�XVH�D�PDWK�
HPDWLFDO�DQDORJ\��WKH�PHPRULD�LV�D�VHW�RI�EDVLV�YHFWRUV��PRUH�RU�OHVV�
DSSURDFKLQJ�WKH�WUXH�SULQFLSDO�FRPSRQHQWV�RI�WKH�YHFWRU�VSDFH�WKDW�LV�
UHDOLW\��$V�EXLOW�XS�IURP�WKH�YHUED�PHQWLV�VKDSHG�E\�WKH�ZLOO��WKH�PH�
PRULD�FRQVWLWXWHV�WKH�GHHS�VXEVWUXFWXUH�RI�XQGHUVWDQGLQJ�ZKHUHLQ�WKH�
YHUED�RI�SDVW�DQG�IXWXUH�VXEVLVW��/LNH�WKH�SDODWH��WKH�PHPRULD�LV�FXOWL�
YDWHG�E\�WKH�WKLQJV�RQH�WDVWHV�DWWHQWLYHO\�DQG�SRWHQWLDWHV�ZKDW�DQG�KRZ�
RQH�LV�DEOH�WR�WDVWH��SDVW�MXGJPHQWV�VKDSH�WKH�PHPRULD�DQG�WKH�PHPR�
ULD�LV�DOVR�WKH�VXEVWUDWH�ZKHUHLQ�WKH�UHVXOWLQJ�YHUED�DUH�VXVWDLQHG��,W�LV�
RXU� VHQVLWLYLW\� WR� UHDOLW\�� WKH�SULPDU\�FRORUV�RI� WKRXJKW��RXU�ZD\�RI�
VHHLQJ�WKH�ZRUOG��D�KDELW�RI�PLQG�VKDSLQJ�WKH�MXGJPHQWV�WKDW�ZLOO�FRPH�
UHDGLO\�WR�XV��DQG�D�VRUW�RI�VHGLPHQWDU\�DJJUHJDWH�RI�WKH�YHUED�EHJRWWHQ�
RYHU�RQH¶V� OLIHWLPH�� ,I� D�SDUWLFXODU� UDWLR� LV� D�NQRW� LQ� WKH� WDSHVWU\�RI�
UHDOLW\��WKHQ�PHPRULD�LV�D�FRUUHVSRQGLQJ�WDSHVWU\�RI�PLQG�IURP�ZKLFK�
WKH�YHUEXP�PHQWLV�FRPHV�IRUWK��)LQDOO\��LQDVPXFK�DV�WKH�ZLOO�DQG�WKH�
DIIHFWLRQV�DUH�VXVFHSWLEOH�RI�UHIRUPDWLRQ��WKH�PHPRULD�LV�PDOOHDEOH�DV�
ZHOO� 

 
$57,)$&78$/�0(025,$��.12:/('*(��6&,(17,$��%87�127�:,6�
'20��6$3,(17,$� 

$V� DQ� DUWLIDFW�� WKH� SURJUDPPHG� FRPSXWHU� UHFHLYHV� LWV� VHPDQWLFV�
IURP�WKH�PHDQLQJ�PDNLQJ�LQWHQWLRQDO�IUDPH�FRQVWLWXWHG�E\�WKH�MXGJ�
PHQWV�RI�WKRVH�ZKR�VKDUH�WKDW�IUDPH��1RZ��LI�WKH�WUDLQHG�QHXUDO�QHW�
ZRUN�PDSV�WKH�UDWLRQHV�RI�VRPH�GDWDVHW�WR�FDWHJRULHV�RI�LQWHUHVW�WR�WKH�
V\VWHP�GHVLJQHU��DQG�LI�WKLV�PDSSLQJ�SUHVHUYHV�WKRVH�UDWLRQHV�WR�WKH�
H[WHQW� WKDW� WKH\� FDQ� EH� WUDQVGXFHG�ZLWKRXW� ORVV� LQWR� WKH� GHVLJQHU¶V�
PRUDO�DQG�FRQFHSWXDO�HQJDJHPHQW�ZLWK� UHDOLW\�� WKHQ� WKH�QHXUDO�QHW�
ZRUN� LV� DQ� DUWLIDFWXDO�PHPRULD�� LWV� OHDUQHG� ZHLJKWV� SUHVHUYLQJ� WKH�
PDSSLQJ�RI�UDWLRQHV��$V�ZLWK�D�QHWZRUN�VHQVLWLYH�WR�ULGJHG�VWDONV��WKLV�
PHPRULD�LV�QRW�WUDQVSDUHQWO\�LQWHUSUHWDEOH�LQ�WHUPV�RI�VFLHQWLILF�FODV�
VLILFDWLRQV�RU� IRUPDO�FRQFHSWXDO�UHODWLRQVKLSV��EXW�QRQHWKHOHVV� LW�HQ�
FRGHV�WKH�UDWLRQHV�RI�LWV�LQSXW�GDWD�DV�VKDSHG�E\�WKH�ZLOOV�RI�LWV�GHVLJQ�
HUV�DQG�XVHUV��PDSSLQJ�UHDOLW\�WR�KXPDQ�LQWHUHVW�DQG�XWLOLW\��7KXV��LWV�
PHDQLQJ�DV�XVHG�LQ�WKH�ZRUOG�LQYROYHV�ERWK�WKH�YHUED�PHQWLV�WKDW�VKDSH�
WKH� V\VWHP¶V� DUFKLWHFWXUH� DQG� HVSHFLDOO\� LWV� WUDLQHG� RXWSXWV�� DQG� WKH�
PRUDO�VWDQFHV�LPSOLFLW�LQ�WKH�JRDOV�DQG�SXUSRVHV�WR�ZKLFK�LWV�XVHUV�SXW�
WKH�$,�62�:KHQ�LW�LV�UHDG�DV�D�VWDQGDUG��WDNHQ�DV�D�SURPSW�IRU�DFWLRQ��RU�

 
62�7KLV�UHPDLQV�WKH�FDVH�HYHQ�IRU�DSSDUHQWO\�SXUHO\�³VFLHQWLILF´�XVHV��:HDWKHU�SUHGLF�
WLRQ�KDV�JRDOV�DQG�YDOHQFHV�HPEHGGHG�LQ� LW²ZKDW�ZH�GHHP�LPSRUWDQW��ZKDW�LV� WKH�
GLIIHUHQFH� EHWZHHQ� OLJKW� DQG� KHDY\� UDLQ�� ZKDW� HIIHFWV� DUH� ZRUWK� VLQJOLQJ� RXW� IRU�
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FRQWHPSODWHG�IRU�ZKDW�LW�UHYHDOV��LW�WKXV�KDV�XOWLPDWH�UHIHUHQFH�QRW�WR�
*RG��DV�ZLWK�WKH�UDWLRQHV�RI�WKH�QDWXUDO�ZRUOG��EXW�WR�RXUVHOYHV� 

7KH�DUWLIDFWXDO�PHPRULD�WKHUHIRUH�VXEVHUYHV�ZKDW�$XJXVWLQH�FDOOV�
³NQRZOHGJH´��VFLHQWLD��DV�GLVWLQFW�IURP�³ZLVGRP´��VDSLHQWLD���6FLHQ�
WLD�DSSUHKHQGV�WKLQJV�DFFRUGLQJ�WR�WKHLU�UDWLRQHV�IRU�WKH�VDNH�RI�³DF�
WLRQ´� LQ� WKH� ³JRRG� XVH� RI� WHPSRUDO� WKLQJV�´� 7KH�PRUDO� VWDQFHV� DQG�
MXGJPHQWV�WKDW�EHJHW�D�ULJKW�VFLHQWLD�EXLOG�XS�WKH�³YLUWXHV�WKDW�PDNH�
IRU�ULJKW�OLYLQJ´�DORQJ�WKH�ZD\�WR�HWHUQDO�OLIH��7KH�QHXUDO�QHWZRUN�FDQ�
QRW�PLUURU��KRZHYHU��WKH�KLJKHU�IRUP�RI�NQRZOHGJH�WKDW�LV�³ZLVGRP´�
�VDSLHQWLD���6DSLHQWLD�HQJDJHV�WKH�UDWLRQHV�QRW�DFFRUGLQJ�WR�WKHLU�XVH�
IXOQHVV�EXW�DV�WKH\�HFKR�WKH�DHWHUQDV�UDWLRQHV�WKDW�DUH�RQH�LQ�GLYLQH�
:LVGRP��WKXV��LW�UHDFKHV�WRZDUG�WKH�³FRQWHPSODWLRQ�RI�HWHUQDO�WKLQJV´�
LQ�*RG�KLPVHOI��7ULQ����������±���� 

:KHUHDV�WKH�YHUED�RI�VFLHQWLD�DUH�EHJRWWHQ�E\�D�PRUDOO\�RULHQWHG�
ZLOO��VDSLHQWLD�HQWHUV�D�WUDQVFHQGHQW�IUDPH�EHFDXVH�LW�LV�EHJRWWHQ�E\�
WKH�KLJKHU�ORYH�RI�³FKDULW\´��FDULWDV���³SRXUHG�IRUWK�LQ�WKH�KHDUW�E\�WKH�
+RO\�6SLULW�ZKR�LV�JLYHQ�WR�XV´��5RP�������%\�FKDULW\��RQH�SDUWLFLSDWHV�
LQ�*RG¶V�RZQ�OLIH�63�DQG�VR�E\�D�ORQJ�DSSUHQWLFHVKLS��WKH�&KULVWLDQ¶V�
ORYHV�PD\�EH�EURXJKW�LQWR�WKLV�IUDPH�VR�WKDW�VFLHQWLD�ZLOO�IORZ�VHDP�
OHVVO\�LQWR�VDSLHQWLD�DV�RQH�UHIHUV�WKH�JRRGQHVV�RI�DOO�WKLQJV�WR�WKH�RULJ�
LQDWLQJ�JRRGQHVV�RI�*RG��ORYLQJ�WKHP�LQ�*RG��ZLWK�KLP�UDWKHU�WKDQ�RXU�
WHPSRUDO� SXUSRVHV�EHLQJ� WKH� KRUL]RQ�RI� WKHLU�PHDQLQJ� �'RFWU��&KU��
�����±��������7R�EH� WUXO\�ZLVH�� LQ�$XJXVWLQH¶V�VHQVH�� LV� WR� OLYH�IURP�
ZLWKLQ�WKH�OLIH�RI�*RG�DFFRUGLQJ�WR�WKH�VHOI�GRQDWLYH�ORYH�WKDW�LV�WKH�
OLIH�RI� WKH�7ULQLW\��DQG� WR�NQRZ�DFFRUGLQJ� WR�:LVGRP�E\�ILQGLQJ�LQ�
HDFK�FUHDWHG�WKLQJ�D�JOLPPHU�RI�WKH�DHWHUQDV�UDWLRQHV��ZKLFK�DUH�RQH�
LQ�*RG¶V�HWHUQDO�:LVGRP²L�H���&KULVW��WKH�VHFRQG�SHUVRQ�RI�WKH�7ULQ�
LW\��6DSLHQWLD��WKHQ��LV�QRW�VLPSO\�D�PDWWHU�RI�KDYLQJ�D�FRQQHFWHG�YLHZ�
RI�WKLQJV��QRU�RQO\�RI�NQRZLQJ�WKH�FDXVHV�RI�WKLQJV��LW�LV�D�FRQILJXUD�
WLRQ�RI�WKH�PLQG�DFFRUGLQJ�WR�*RG��DFWXDOL]HG�LQ�D�UHODWLRQVKLS�ZLWK�
*RG��,Q�WKLV��RQH�OLYHV�IXOO\�DV�*RG¶V�LPDJH�E\�UHPHPEHULQJ��XQGHU�
VWDQGLQJ��DQG�ORYLQJ�WKH�7ULQLW\�LQ�GLUHFW�UHODWLRQVKLS��7ULQ�������%\�
WKLV�DFWLYH�SDUWLFLSDWLRQ�LQ�*RG¶V�RZQ�OLIH��WKH�³PDSSLQJ´�RI�KXPDQ�
PHPRULD�EHFRPHV�D�OLYLQJ�VLJQ�DQG�LPDJH�QRW�ILUVW�RI�WKH�ZRUOG�QRU�RI�
RQH¶V� ZRUOGO\� SXUSRVHV�� EXW� RI� &KULVW�� ZKR� LV� *RG¶V� RZQ� VHOI�
NQRZOHGJH��7KH�ZLVGRP�EHJRWWHQ�LQ�WKLV�PHPRULD�LV�D�YLVLRQ�EH\RQG�
ZRUGV�� D� FRQWHPSODWLRQ� EH\RQG� UHSUHVHQWDWLRQ�� UHFHLYHG� LQ�

 
LGHQWLILFDWLRQ��DOO�RI�WKHVH�KDYH�WR�GR�ZLWK�WKH�KXPDQ�VFDOH�RI�OLIH�LQ�WKH�ZRUOG�DQG�WKH�
LQWHUHVW�WKDW�ZH�KDYH�LQ�LW��:H�PXVW�GHOLQHDWH�WKH�FRQFHSWV�HOVH�KRZ�FDQ�LW�HQWHU�RXU�
ZHE�RI�PHDQLQJ"�/DQJXDJH�WUDQVODWLRQ�LV�D�SDUWLFXODUO\�NQRWW\�FDVH�WKDW�,�KRSH�WR�DG�
GUHVV�LQ�D�IXWXUH�SDSHU� 
63�'DYLG�9LQFHQW�0HFRQL��³$XJXVWLQH¶V�'RFWULQH�RI�'HLILFDWLRQ�´�LQ�&DPEULGJH�&RP�
SDQLRQ� WR� $XJXVWLQH�� ���±���� XQLYHUVLW\SXEOLVKLQJRQOLQH�RUJ�UHI�LG�FRPSDQ�
LRQV�&&2�������������$�����5RQ�+DIOLGVRQ��³:H�6KDOO�%H�7KDW�6HYHQWK�'D\�´�LQ�
'HLILFDWLRQ�LQ�WKH�/DWLQ�3DWULVWLF�7UDGLWLRQ��HG��-DUHG�2UWL]��:DVKLQJWRQ��'&��&DWKROLF�
8QLYHUVLW\�RI�$PHULFD�3UHVV������������±��� 
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UHODWLRQVKLS��7KLV� LV�ZKDW� LW� LV�PRVW� IXOO\� WR�HDW�RI� WKH�7UHH�RI�/LIH�
�3URY�������-RKQ�������*HQ��DG�OLWW�������±���� 

+HUH�ZH�FRPH�WR�ZKDW�,�WHQWDWLYHO\�SURSRVH�DV�D�IXQGDPHQWDO�OLP�
LWDWLRQ�RI�WKH�QHXUDO�QHWZRUN��:KLOH�VFLHQWLD�FDQ�EH�XSOLIWHG�LQWR�VDSL�
HQWLD�ZLWKLQ�WKH�KXPDQ�PLQG��,�ZRXOG�DUJXH²WHQWDWLYHO\²WKDW�WKH�LQ�
WHULRU�VWUXFWXUH�RI�WKH�QHXUDO�QHWZRUN��FRQVLGHUHG�DV�DUWLIDFWXDO�PHPR�
ULD��FDQQRW��7KLV�LV�EHFDXVH��VLPSO\��WKH�RXWSXWV�RI�WKH�QHWZRUN²ZKHQ�
WKH\�GLFWDWH�KXPDQ�DFWLRQ²GR�VR�LQ�WHUPV�RI�H[WHULRU�DFWV��VHOO�VWRFN���
RU�ZRUOG�DVVRFLDWHG� FDWHJRULHV� �WKXQGHUVWRUP���7KLV� LV�ZK\� WKH�QHW�
ZRUN¶V�SHUIRUPDQFH�LV�REMHFWLYHO\�PHDVXUDEOH��JHQHUDWLQJ�WKH�OHDUQLQJ�
VLJQDO�E\�ZKLFK�LWV�ZHLJKWV�DUH�DGMXVWHG��6XFK�DQ�DUWLIDFW�FDQQRW�UHS�
UHVHQW� RU� SRLQW� WR� FDULWDV� EHFDXVH� FDULWDV� LV� D� UHDOLW\�PHDVXUHG� QRW�
ILUVWO\�E\�ZRUOG�GHILQDEOH�HQGV�DQG�DFWLRQV�EXW�E\�DQ�LQWHULRU�HPEUDFH�
RI�*RG�DV�RQH¶V�IULHQG��HYHQ�VSRXVH��&DULWDV�GLFWDWHV�FRQFUHWH�GLVSR�
VLWLRQV�LQ�WKH�ZRUOG�EXW�LW�LV�QRW�FDSWXUHG�E\�FODVVLILFDWLRQV�DQG�DFWLRQ�
GHFLVLRQV��6XFK�D�WUDQVFHQGHQW�IUDPH�FDQ�EH�GHFODUHG��L�H���ZH�FRXOG�
WUDLQ�D�QHWZRUN�WR�LQIHU�DQG�FRPPHQW�XSRQ�RQH¶V�RUGHULQJ�RI�ORYHV��
EXW�LW�FDQQRW�EH�FDSWXUHG�H[FHSW�LQ�WHUPV�RI�LWV�HIIHFWV�LQ�WKH�ZRUOG��
1HWZRUNV�GR�QRW�KDYH�UHDO�DQG�VXEMHFWLYHO\�DOLYH�UHODWLRQVKLSV�LQ�$X�
JXVWLQH¶V�VHQVH� 

:LWKRXW�D�VHQVLWLYLW\�WR�FDULWDV��WKH�QHWZRUN�FDQQRW�EHFRPH�DQ�DU�
WLIDFWXDO�VDSLHQWLD��7KH�KXPDQ�REVHUYHU�PLJKW�UHIUDPH�WKH�QHWZRUN¶V�
PHDQLQJ�EH\RQG�LWV�RULJLQDO�LQVWUXPHQWDOLW\��2QH�PLJKW�HYHQ�GHYHORS�
D�QHWZRUN�WR�IDFLOLWDWH�FRQWHPSODWLRQ�RI�WKH�QDWXUDO�ZRUOG�DV�D�UHIUDF�
WLRQ�RI�GLYLQH�:LVGRP��+RZHYHU��DV�PHPRULD²WKDW�LV��ZLWKLQ�WKH�LQ�
WHQWLRQDO�IUDPH�E\�ZKLFK�LW�LV�WUDLQHG�WR�PDS�IURP�WKH�ZRUOG�WR�ZRUOG�
PHDVXUDEOH�KXPDQ�SXUSRVHV²LW�FRXOG�QRW�EH�VDLG�WR�UHSUHVHQW�WKH�UD�
WLRQHV�RI�FUHDWHG�WKLQJV�DV�UHIHUULQJ�WR�*RG��2Q�WKH�SDUW�RI�WKH�KXPDQ�
EHLQJ�� WKH�PHDQLQJ� RI� WKH� QHWZRUN� FRXOG� SHUKDSV� EH� KHOG� RSHQ� WR�
VRPHWKLQJ�PRUH��EXW�KHUH� LW�ZRXOG�QRW�EH�PHPRULD�EXW�RQO\�D� VLJQ�
LQFRPSOHWH�LQ�LWVHOI�EHFDXVH�LW�LV�XQDEOH�WR�DFFRPPRGDWH�D�WUDQVFHQG�
HQW�IUDPH�LQ�WKH�WUDFH�RI�LWV�LQWHULRU�64 

 
7+(�7:2�75((6��285�&+2,&(�,1�86,1*�$, 

,W�LV�ILWWLQJ�WR�FRQFOXGH�WKLV�SDSHU�E\�UHFDOOLQJ�3HWHU�1RUYLJ¶V�VXJ�
JHVWLRQ��WKDW�ZH�PLJKW�ULJKWO\�EH�VDWLVILHG�ZLWK�VWDWLVWLFDO�$,��ZKLFK�
³GHVFULEHV�ZKDW� GRHV� KDSSHQ´� EXW� ³GRHVQ¶W� DQVZHU� WKH� TXHVWLRQ� RI�
ZK\�´�HYHQ�WR�WKH�SRLQW�RI�EHDULQJ�QR�UHODWLRQ�WR�WKH�QDWXUDO�JHQHUDWLYH�
SURFHVVHV�WKDW�JLYH�ULVH�WR�WKH�SUHGLFWHG�SKHQRPHQRQ�65�,�VXJJHVW�WKDW�

 
64�7KH�TXHVWLRQ�RI�WKH�QHWZRUN�DV�D�SUHGLFWRU�DQG�KHQFH�D�UHSUHVHQWHU�RI�KXPDQ�EH�
KDYLRU�LV�LQWULJXLQJ��7KH�ORYH�RI�KXPDQ�EHLQJV�WKDW�IUDPHV�WKH�PHDQLQJ�RI�WKHLU�EH�
KDYLRU� DQG� WKHLU� DUWLIDFWV� LV� DPELJXRXV�� DOPRVW� RXWZDUGO\� LQFRKHUHQW�� LQ� WKDW� LW� LV�
VKDSHG�ERWK�E\�FDULWDV�DQG�FRYHWRXVQHVV��E\�KXPEOH�ORYH�DQG�WKH�VHOI�GHIHDWLQJ�DX�
WRQRP\�RI�SULGH� 
65�1RUYLJ��³2Q�&KRPVN\�´�(PSKDVLV�RULJLQDO� 
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VXFK�VDWLVIDFWLRQ�ZRXOG�EH�GDQJHURXV��EHFDXVH�WKH�RSDFLW\�RI�WKH�QHW�
ZRUN¶V�³UHDVRQLQJ´�OHQGV�LWVHOI�WR�EHFRPLQJ�D�UHSODFHPHQW�IRU�UDWKHU�
WKDQ� DQ� LQYLWDWLRQ� WR� WKH�ZRUOG�� UHGXFLQJ� RXU� HQJDJHPHQW�ZLWK� WKH�
ZRUOG�WR�WKH�VFRSH�RI�RXU�GHVLUHV�DQG�LQWHQWLRQV²WR�WKH�SRLQW�WKDW�ZH�
ULVN�UHZULWLQJ�WKH�ZRUOG�LWVHOI�DV�D�UHVRXUFH�IRU�WKH�DFFRPSOLVKPHQW�RI�
RXU�GHVLJQV��ZLWK�RXUVHOYHV�UDWKHU�WKDQ�GLYLQH�:LVGRP�DV�LWV�XOWLPDWH�
UDWLR��7KLV�SDSHU�FDQQRW�IXOO\�H[SRXQG�WKHVH�IDPLOLDU�WKHPHV��KHUH�,�
EXW�JHVWXUH�WR�D�ODQGVFDSH�WKDW�GHPDQGV�UH�H[SORUDWLRQ�LQ�OLJKW�RI�$,� 

:H�GHDO�ZLWK�WKH�QHWZRUN�LQ�WHUPV�RI�RXWSXWV�IRU�ZKLFK�RXU�RZQ�
JRDOV�DUH�WKH�QHFHVVDU\�IUDPLQJ��7KH�QHWZRUN¶V�LQWHULRU²HYHQ�DV�DQ�
HFKR�RI�PHPRULD²LV�UHFRQGLWH��,W�LV�PDQLIHVWHG�ILUVW�WR�XV�E\�WKH�QHW�
ZRUN¶V�UHVSRQVHV�WR�YDULRXV�LQSXWV��VRPHZKDW�DV�DQ�DQLPDO¶V�LQVWLQFWV�
DUH�PDQLIHVWHG� LQ� LWV� EHKDYLRU�� /LNH� WKHVH� LQVWLQFWV��ZKLFK�PXVW� EH�
VWXGLHG�DQG�WHVWHG�DQG�HYHQ�WKHQ�QRW�IXOO\�XQGHUVWRRG��WKH�QHWZRUN²
VHHQ�IURP�ZLWKRXW²VXJJHVWV� LWV� LPSOLFLW�³FRQFHSWV´�EXW�KLGHV� WKHP�
IURP�RXU�YLHZ��$Q�DQLPDO�GRHV�QRW�MXGJH�WKH�ZRUOG��LW�GRHV�QRW�WKHR�
UL]H�DERXW�EXW�ZRUNV�ZLWKLQ�WKH�UHDOLW\�ZLWK�ZKLFK�LW�LQWHUDFWV��6LPL�
ODUO\��WKH�QHXUDO�QHWZRUN��IRU�DOO�LWV�VRSKLVWLFDWHG�DELOLW\�WR�SUHGLFW�GDWD�
FRUUHODWLRQV�WKDW�ZH�PLJKW�QHYHU�KDYH�LPDJLQHG��UHPDLQV�LQ�WKLV�VHQVH�
DW�WKH�OHYHO�RI�WKH�DQLPDO� 

:H��RQ�WKH�RWKHU�KDQG��DVN�DERXW�UHDOLW\�EHFDXVH�LW�LV�E\�MXGJPHQW�
WKDW�ZH�FRPH�WR�XQGHUVWDQG��:H�FDQ�VHH�WKH�DQLPDO�DV�DQ�LQYLWDWLRQ�WR�
MXGJPHQW��DFWLQJ�DFFRUGLQJ�WR�LWV�RZQ�UDWLR��WKH�DQLPDO�LV�LWVHOI�D�PDS�
SLQJ�RI�WKH�ZRUOG�WKDW�ZH�PLJKW�MXGJH��%XW�WKH�QHXUDO�QHWZRUN�LQYLWHV�
RXU�MXGJPHQW�HVSHFLDOO\�EHFDXVH�LW�XOWLPDWHO\�FRQFHUQV�XV��ZKR�KDYH�
GHWHUPLQHG�WKH�RXWSXWV�RI�LQWHUHVW��7KH�QHWZRUN�LV�QRW�D�WKHRU\�RU�H[�
SODQDWLRQ�RI�WKH�ZRUOG��EXW�LWVHOI�VRPHWKLQJ�WR�EH�WKHRUL]HG�DQG�FRQ�
FHSWXDOL]HG��$W�EHVW��LW�PD\�KHOS�XV�WR�LQWHUURJDWH�RXU�RZQ�SXUSRVHV��
RU�LW�PD\�UHGLUHFW�XV��DV�ZLWK�WKH�ULGJHG�VWDONV��WR�WKH�PHDQLQJ�RI�WKH�
ZRUOG��$W�ZRUVW��LW�PD\�KLGH�WKH�ZRUOG�IURP�XV�E\�KLGLQJ�LWV�RZQ�ZRUN�
LQJV�H[FHSW�IRU�LWV�HIILFDFLRXV�DLG�WR�RXU�RZQ�JRDOV� 

7KH�LQWHULRU�EHKDYLRU�RI�DUWLILFLDO�QHXUDO�QHWZRUNV�VXJJHVWV�D�ULFK�
RQWRORJ\�ZHOO� DFFRXQWHG�IRU� E\�$XJXVWLQH¶V� UDWLRQHV��2Q� WKH� RWKHU�
KDQG�� LI� WKH� RSDTXH� QHWZRUN� EHFRPHV� D� EXIIHU� EHWZHHQ� XV� DQG� WKH�
ZRUOG�� WKHQ�ZH�ULVN�D�YHU\�GLIIHUHQW�DVVXPHG�RQWRORJ\��7KH�DQFLHQW�
%DE\ORQLDQV�� XQ�ZRQGHULQJ�PDVWHUV� RI� GDWD�ILWWLQJ�� VRXJKW� H[DFWLQJ�
DVWURORJLFDO�IRUHFDVWV�EXW�VKRZHG�QR�LQWHUHVW�LQ�DVWURQRPLFDO�PHFKD�
QLVPV�66�7KHLU�FXOWXUDO�RULHQWDWLRQ�PDWFKHG�WKHLU�FRVPRJRQ\��LQ�ZKLFK�
WKH�ZRUOG�ZDV� IDVKLRQHG� IURP� WKH� ELVHFWHG� FDUFDVV� RI� D� SULPRUGLDO�
FKDRV�GUDJRQ��VODLQ�E\�KHU�RZQ�GHVFHQGDQWV�DQG�KHOG�WRJHWKHU�E\�HYHU�

 
66�3KLOLS�%DOO��³6WRS�&DOOLQJ�WKH�%DE\ORQLDQV�6FLHQWLVWV�´�7KH�$WODQWLF��)HEUXDU\�����
������ZZZ�WKHDWODQWLF�FRP�VFLHQFH�DUFKLYH���������EDE\ORQLDQV�VFLHQWLVWV����������
3HDUO��³/LPLWDWLRQV�´ 
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YLJLODQW�KHDYHQO\�JXDUGLDQV�67�,W�LV�QRW�D�ZRUOG�WKDW�LQYLWHV�VFLHQFH�EH�
FDXVH�LW�LV�QRW�D�ZRUOG�WKDW�UHTXLWHV�ZRQGHU��5HGROHQW�RI�PHQDFH��LW�LV�
QRW�WR�EH�XQGHUVWRRG�EXW�RQO\�WR�EH�FRQWUROOHG�68 

2XU�VWDQFH�RI�ZLOO�WRZDUG�WKH�ZRUOG�VKDSHV�RXU�RZQ�LPSOLFLW�SUDF�
WLFDO�RQWRORJ\��D�UHDGLQJ�RI�WKH�ZRUOG¶V�UDWLRQHV�DQG�D�SDUWLFXODU�DFWX�
DOL]DWLRQ�RI�LWV�FDSDFLW\�IRU�PHDQLQJ��,I�VWDWLVWLFDO�$,�LV�XVHG�DV�DQ�XQ�
H[DPLQHG�LQVWUXPHQW�RI�UHGXFWLRQ��KDUQHVVLQJ�WKH�ZRUOG�ZLWKRXW�XQ�
GHUVWDQGLQJ��WKHQ�ZH�VKDOO�EHFRPH�SUDFWLFDO�%DE\ORQLDQV��WKH�LQVWUX�
PHQWDO�IUDPLQJ�RI�WKH�QHWZRUN�GRPLQDWLQJ�RXU�IUDPLQJ�RI�WKH�ZRUOG�
LWVHOI��$V�-RKQ�&DYDGLQL�SXWV�LW��IRU�$XJXVWLQH�³WKH�VLJQ�V\VWHPV�ZH�
FUHDWH�DUH�QR�EHWWHU�WKDQ�WKH�ORYH�LQ�ZKLFK�WKH\�ZHUH�XOWLPDWHO\�EHJRW�
WHQ�´69�$�ORYH�WKDW�YDOXHV�WKH�ZRUOG�PHUHO\�IRU�LWV�DPHQDELOLW\�WR�$,�
GULYHQ�PDVWHU\�LV�D�ORYH�FORVHG�WR�VDSLHQWLD��6XFK�D�ORYH�ZLOO�IDVW�GH�
FOLQH�IURP�VFLHQWLD�LQWR�PHUH�VXSHUELD��³SULGH´���WKH�IDWXRXV�VFLHQFH�
RI�IDOVH�DXWRQRP\�WKDW�UHGXFHV�DOO�WR�WKH�VFRSH�RI�RXU�SHUFHLYHG�GH�
VLUHV��VR�DV�WR�OLYH�WKH�OLH�RI�VHOI�FRPSOHWH�GHSHQGHQFH�RQ�QRWKLQJ²DV�
LI�ZH�ZHUH�JRGV��*HQ�������7KH�DUWLILFLDO�QHXUDO�QHWZRUN�FDQ�VHUYH�RXU�
VDSLHQWLDO� WDVWLQJ�RI� WKH� WUHH�RI� OLIH� �DOWKRXJK� LW� FDQQRW� FDSWXUH� WKDW�
:LVGRP���EXW��LI�SHUPLWWHG�WR�GHOLPLW�RXU�UHODWLRQVKLS�WR�WKH�ZRUOG��LW�
ZLOO�EHFRPH�WKH�7UHH�RI�.QRZOHGJH��GHQ\LQJ�WR�XV�DOO�WKDW�FDQQRW�EH�
UHSUHVHQWHG� E\� WKH� LQVWUXPHQWDO� VWUXFWXUHV� E\�ZKLFK�ZH� KDYH� FXOWL�
YDWHG�WKH�QHWZRUN¶V�DFWLYLW\�DQG�UHQGHUHG�LW�LQWHOOLJLEOH��,V�WKLV�QRW�WKH�
EDVLF�G\QDPLF�RI�$,�ELDV"�$�QHWZRUN�WHOOV�XV�ZKDW�ZH�DOUHDG\�³NQRZ´�
EHFDXVH�ZH� WUDLQ� LW� WR� UHGXFH� WKH�ZRUOG�DV�ZH�GR��RU� LW� UHGXFHV� WKH�
ZRUOG�LQ�ZD\V�ZH�GR�QRW�QRWLFH�EHFDXVH�RXU�SXUSRVHV�DUH�VKDSHG�E\�
WKH�UHGXFWLYH�FKDUDFWHU�RI�RXU�RZQ�ELDVHV� 

:KDW��WKHQ��PXVW�ZH�GR"�:H�PXVW�LQTXLUH�RI�WKH�ZRUOG²DQG�ZH�
PXVW�OHW�WKH�QHWZRUN�OHDG�XV�EDFN�WR�LW�E\�LQTXLULQJ�LQWR�WKH�QHWZRUN��
E\�VWULYLQJ�WR�XQGHUVWDQG�LWV�ZRUNLQJ�DQG�UHIXVLQJ�WKH�HDV\�FODLP�WKDW�
LW�EHDUV�QR�UHODWLRQ�WR�WKH�JHQHUDWLYH�SURFHVVHV�RI�QDWXUH�LWVHOI��,Q�WKDW�
LW�PXVW�UHFNRQ�LQ�VRPH�VHQVH�ZLWK�WKH�UDWLRQHV�WKDW�KDYH�GLYLQH�:LV�
GRP�DV�WKHLU�VRXUFH��D�QHWZRUN�WKDW�FDQQRW�DFFRPPRGDWH�WKH�IXOOQHVV�
RI�WKH�ZRUOG�FDQ�VWLOO�SHUKDSV�OHDG�XV�WR�LW�E\�URXWHV�XQH[SHFWHG� 

7KLV�OHDGV�XV�WR�WKH�XVH�RI�DUWLILFLDO�LQWHOOLJHQFH�DV�D�VSLULWXDO�DFWLY�
LW\��2XU�EHKDYLRU�DQG�JRDOV�DUH�WKH�LQHVFDSDEOH�IUDPLQJ�RI�WKH�QHWZRUN�
LWVHOI�� DQG� VR� RXU� GHSOR\PHQW� RI� WKHVH� DUWLIDFWV�PXVW� LPLWDWH�*RG¶V�
SURYLGHQWLDO�JRYHUQDQFH�RI�WKH�XQLYHUVH²DUUDQJLQJ�DQG�IXUWKHU�HOXFL�
GDWLQJ�WKH�UDWLRQHV�WR�\LHOG�PHDQLQJV�WKDW�WKH\�FDQQRW�SRVVHVV�VLPSO\�
RQ� WKHLU� RZQ�� $V� ZH� XQGHUWDNH� WKLV� JRGOLNH� DFWLYLW\�� ZLOO� ZH� VHHN�

 
67� -DPHV�%��3ULWFKDUG��HG���7KH�&UHDWLRQ�(SLF� >(QXPD�(OLVK@�� LQ�7KH�$QFLHQW�1HDU�
(DVW��$Q�$QWKRORJ\�RI�7H[WV�DQG�3LFWXUHV��3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\�3UHVV��
���������±��� 
68�2Q� WKH�SROLWLFDO� WKHRORJ\�RI� WKLV� VLWXDWLRQ�� VHH� -RVHSK�5DW]LQJHU��³,Q� WKH�%HJLQ�
QLQJ«´��$�&DWKROLF�8QGHUVWDQGLQJ�RI�WKH�6WRU\�RI�&UHDWLRQ�DQG�WKH�)DOO��WUDQV��%RQ�
LIDFH�5DPVH\��*UDQG�5DSLGV��0,��(HUGPDQV�������� 
69�&DYDGLQL��³4XHVW�IRU�7UXWK�LQ�$XJXVWLQH¶V�'H�7ULQLWDWH�´����� 
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JUHDWHU�XQGHUVWDQGLQJ�RU�RQO\�JUHDWHU�HIILFDF\"�/HW�XV�QRW�EH�KDUVK�
LPSHUDWRUV�RI�DQ�XQVWDEOH�ZRUOG��,QVWHDG��OHW�XV�VHHN�DQ�XQYHLOLQJ�RI�
WKH�G\QDPLFV�RI�FUHDWLRQ�IRU�XVH�DFFRUGLQJ�WR�WKHLU�LQWULQVLF�JRRGQHVV�
DQG�PHDQLQJ��7KH�QHWZRUN�PDSV�QDWXUDO�WKLQJV�WR�FRQYHQWLRQDO�PHDQ�
LQJV��EXW�LI�ZH�UHWXUQ�WR�WKH�ZRUOG��ZH�SUHYHQW�WKRVH�PHDQLQJV�IURP�
PHUHO\� VLJQLI\LQJ� RXUVHOYHV�� 7KH� ULJKW� XVH� RI� $,� GRHV� QRW� GHSHQG�
PHUHO\�RQ�WKH�DUFKLWHFWXUH�RI�RXU�V\VWHPV��QRU�HYHQ�RQ�WKH�HWKLFV�WKDW�
ZH�DWWHPSW�WR�HPEHG�LQ�WKHP��EXW�RQ�WKH�XOWLPDWH�VWDQFH�RI�ZLOO�WKDW�
ZH�DGRSW²EH�LW�VXSHUELD�RU�FDULWDV��XQWR�D�IDOVH�NQRZOHGJH�RU�D�WUXH�
VFLHQWLD�DQG��ILQDOO\��ZLVGRP��7KLV�LV�WKH�FKDOOHQJH�RI�$,��RXU�PRUDO�
IUDPLQJ�RI�ZKLFK�ZLOO�GHWHUPLQH�ZKDW�RI�UHDOLW\�ZH�SHUPLW�RXUVHOYHV�
WR�VHH��  

 
-RUGDQ�-RVHSK�:DOHV�LV�$VVRFLDWH�3URIHVVRU�DQG�WKH�-RKQ�DQG�+HOHQ�.XF]�
PDUVNL�&KDLU�LQ�7KHRORJ\�DW�+LOOVGDOH�&ROOHJH��+LV�VFKRODUVKLS²ZKLFK�KDV�
DSSHDUHG�LQ�WKH�MRXUQDOV�$,�	�6RFLHW\��$XJXVWLQLDQ�6WXGLHV��DQG�&LVWHUFLDQ�
6WXGLHV�4XDUWHUO\�� DPRQJ�RWKHUV²IRFXVHV�RQ�HDUO\�&KULVWLDQLW\�DV�ZHOO� DV�
FRQWHPSRUDU\� TXHVWLRQV� UHODWLQJ� WR� WKHRORJ\� DQG� DUWLILFLDO� LQWHOOLJHQFH��+H�
FXUUHQWO\�LV�ZRUNLQJ�RQ�WZR�ERRNV²RQH�RQ�WKH�WKHRORJ\�RI�*UHJRU\�WKH�*UHDW�
DQG�DQRWKHU�RQ�$,�DQG�WKHRORJ\��+ROGLQJ�GHJUHHV�LQ�(QJLQHHULQJ��%6���&RJ�
QLWLYH�6FLHQFH��06F���DQG�7KHRORJ\��076��3K'���KH�LV�DQ�DGYLVRU�WR�WKH�+RO\�
6HH¶V�QHZ�&HQWHU�IRU�'LJLWDO�&XOWXUH��XQGHU�WKH�3RQWLILFDO�&RXQFLO�IRU�&XO�
WXUH�� DQG�KH� LV� DQ� DIILOLDWHG� VFKRODU�ZLWK� WKH�&HQWUH� IRU�+XPDQLW\� DQG� WKH�
&RPPRQ�*RRG�DW�5HJHQW�&ROOHJH��8QLYHUVLW\�RI�%ULWLVK�&ROXPELD� 


