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7�K�H���(�S�K�H�P�H�U�L�V
)RFXV�DQG�ERRNV

'RJPDWLVP�DQG�7KHRUHWLFDO�3OXUDOLVP
LQ�0RGHUQ�&RVPRORJ\

7KLV� ZRUN� GLVFXVVHV� WKH� SUHVHQFH� RI� D� GRJPDWLF
WHQGHQF\�ZLWKLQ�PRGHUQ�FRVPRORJ\��DQG�VRPH�LGHDV
FDSDEOH�RI�QHXWUDOL]LQJ� LWV�QHJDWLYH� LQIOXHQFH�� ,W� LV
YHULILHG� WKDW� ZDUQLQJV� DERXW� WKH� GDQJHUV� RI� GRJ�
PDWLF�WKLQNLQJ�LQ�FRVPRORJ\�FDQ�EH�IRXQG�DV�HDUO\
DV� WKH�����¶V��DQG�ZH�GLVFXVV� WKH�PRGHUQ�DSSHDU�
DQFH�RI�³VFLHQWLILF� GRJPDWLVP´��7KH� VROXWLRQ� SUR�
SRVHG� WR� FRXQWHUDFW� VXFK� DQ� LQIOXHQFH�� ZKLFK� LV
FDSDEOH�RI�QHXWUDOL]LQJ�WKLV�GRJPDWLF�WHQGHQF\��KDV
LWV� RULJLQV� LQ� WKH� SKLORVRSKLFDO� WKLQNLQJ� RI� WKH
$XVWULDQ�SK\VLFLVW�/XGZLJ�%ROW]PDQQ�������������
,Q�SDUWLFXODU�ZH�XVH�KLV� WZR�PDLQ�HSLVWHPRORJLFDO
WKHVHV�� VFLHQWLILF� WKHRULHV� DV� UHSUHVHQWDWLRQV� RI
QDWXUH�DQG�WKHRUHWLFDO�SOXUDOLVP��WR�VKRZ�WKDW�RQFH
WKH\�DUH�HPERGLHG�LQ�WKH�UHVHDUFK�SUDFWLFH�RI�PRG�
HUQ� FRVPRORJ\�� WKHUH� LV� QR� ORQJHU� DQ\� UHDVRQ� IRU
GRJPDWLF�EHKDYLRXUV�

³,Q� FRVPRORJLFDO� VWXGLHV�� WKHQ�� D� NQRZOHGJH
RI�WKH�KLVWRU\�DQG�SKLORVRSK\�RI�VFLHQFH�LV�QRW
D�VXSHUIOXLW\��LW�LV�D�QHFHVVLW\�´

+��'LQJOH�>�@

���,QWURGXFWLRQ
,Q� D� UHFHQWO\� SXEOLVKHG� DUWLFOH�� 0DWUDYHUV�� (OOLV

DQG� 6WRHJHU� >�@� VWUHVVHG� WKDW� WKH� GHYHORSPHQW� RI
FRVPRORJ\�DV�D� VFLHQWLILF�GLVFL� UHTXLUHV� WKDW� FRVPR�
ORJLFDO� PRGHOV� RWKHU� WKDQ� WKH� VWDQGDUG� )ULHGPDQQ�
/HPDvWUH�5REHUWVRQ�:DONHU� �)/5:�� PRGHOV� EH
FRQVLGHUHG� DV� HIIHFWLYH� DOWHUQDWLYHV� WR� WKH� VWDQGDUG
FRVPRORJLFDO�VFHQDULR��7KH\�VWDWHG�WKH�WKHVLV�WKDW�WKH
LQWULQVLF�SRZHU�RI�WKRVH�DOWHUQDWLYH�PRGHOV�OLHV�LQ�WKH
IDFW� WKDW�� E\� DSSURDFKLQJ� WKH� FRVPRORJLFDO� SUREOHP
IURP�D�PRUH�GHVFULSWLYH�DQG�REVHUYDWLRQDOO\�RULHQWHG
SHUVSHFWLYH��DV�RSSRVHG� WR� WKH� VWDQGDUG�YLHZ�ZKLFK
VWDUWV� IURP� EURDG� H[SODQDWRU\� SUHPLVHV�� RQH� FRXOG
REVHUYDWLRQDOO\� MXVWLI\� WKH� ODWWHU�� ,Q� WKLV� ZD\� WKRVH
SKHQRPHQRORJLFDOO\�RULHQWHG� FRVPRORJLHV� DOORZ� WKH
SRVVLEOH� HPSLULFDO� FRQILUPDWLRQ�� RU� GHQLDO�� RI� WKH
EDVLV�RI�WKH�)/5:�PRGHOV�

0DWUDYHUV�HW�DO��DUH�DZDUH�RI�WKH�IDFW�WKDW��VR�IDU�
WKRVH�FRPSOHPHQWDU\�DSSURDFKHV�� LQFOXGLQJ� WKH�RQH
WKH\�VSHFLILFDOO\�SURSRVH� LQ� WKH�DUWLFOH�� VWLOO� ODFN� WKH
FRPSUHKHQVLYH� H[SODQDWRU\� SRZHU� DFKLHYHG� E\� WKH
VWDQGDUG� PRGHO�� DQG�� WKHUHIRUH�� FRQVLGHUDEOH� ZRUN

VWLOO�QHHGV�WR�EH�GRQH�LQ�RUGHU�WR�ILOO�WKH�JDS�EHWZHHQ
WKHVH� WZR�YLHZV��RU�HYHQ� WR� LPSOHPHQW� VRPH�RI� WKH
VWHSV�RXWOLQHG�E\�WKH�DOWHUQDWLYH�DSSURDFK�WR�FRVPRO�
RJ\��+HQFH��WKH\�GR�QRW�UHJDUG�WKH�VWDQGDUG�PRGHO�DV
RXWGDWHG��2Q�WKH�FRQWUDU\�� WKH\�ZLVK� WR�NHHS� LW� LQ�D
KHDOWK\� FRQWDFW� ZLWK� REVHUYDWLRQDO� LVVXHV� DQG� WR
GHYHORS� D� PRUH� VHOI�FULWLFDO� DQG� OHVV� GRFWULQDLUH
FRVPRORJ\�ZKHUH�WKH�WZR�FRPSOHPHQWDU\�DSSURDFKHV
WR� FRVPRORJ\� FDQ� LQWHUDFW� LQ� D� PXWXDOO\� EHQHILFLDO
ZD\�>���S����@�

+RZHYHU��LW�LV�IURP�ZLWKLQ�WKH�FRPPXQLW\�IDYRU�
DEOH�RQO\� WR� WKH�VWDQGDUG�)/5:�PRGHO� WKDW�0DWUD�
YHUV�HW�DO��LQGLFDWH�WKH�H[LVWHQFH�RI�D�VWURQJ�UHVLVWDQFH
LQ�UHFRJQL]LQJ�DQG�DOORZLQJ�WKDW�WKH�WKHRUHWLFDO�ZRUN
LV� YXOQHUDEOH� WR� REVHUYDWLRQDO� IDOVLILFDWLRQ�� SRLQWLQJ
RXW� WKDW� VXFK� D� UHVLVWDQFH� LV� HVSHFLDOO\� SUHYDOHQW
DPRQJ� WKH� UHVHDUFKHUV� IDYRUDEOH� WR� WKH� LQIODWLRQDU\
VFHQDULR�>���S����@��7KHLU�SDSHU�FDQ��WKHUHIRUH��EH�VHHQ
DV� DQ� DWWHPSW� WR� FRXQWHUDFW� ZKDW� FDQ� RQO\� EH� GH�
VFULEHG� DV� D� ODWHQW� GRJPDWLF� WHQGHQF\� FRPLQJ� IURP
ZLWKLQ�WKH�FRVPRORJLFDO�FRPPXQLW\��)RU�WKLV�UHDVRQ�
WKH\�DOVR�VWUHVV�WKH�QHHG�IRU�D�PRUH�VHOI�FULWLFDO�DWWL�
WXGH�IURP�UHVHDUFKHUV�RI�WKH�ILHOG�LQ�JHQHUDO��,Q�WKHLU
ZRUGV�

³,Q� IDFW�� D� UDWKHU� VHULRXV� DQG� GLVWXUELQJ
VLWXDWLRQ� KDV� GHYHORSHG� ZLWKLQ� PRGHUQ� FRV�
PRORJ\� LQ�ZKLFK� VRPH�ZRUNHUV�SURPRWH� FHU�
WDLQ� FRVPRORJLFDO� WKHRULHV� DV� FRUUHFW� DQG
ZHOO�HVWDEOLVKHG� ZLWKRXW� VHHPLQJ� WR� UHJDUG
WKH� DGHTXDF\� RI� WKHLU� REVHUYDWLRQDO� RU� H[�
SHULPHQWDO�MXVWLILFDWLRQ�DV�RI�DQ\�LPSRUWDQFH�
$W� WKH� VDPH� WLPH� WKH\� WHQG� WR� GLVPLVV� PRUH
REVHUYDWLRQDOO\�EDVHG� DSSURDFKHV� �� IRU� H[�
DPSOH� WKH�NLQG�RI� ODUJHU� MXVWLILFDWRU\� LQYHVWL�
JDWLRQ�ZH�KDYH� MXVW� SURSRVHG� �� DV�EHLQJ� XQ�
QHFHVVDU\� RU� HYHQ� µXQVFLHQWLILF¶�� VLPSO\� EH�
FDXVH� VXFK� DSSURDFKHV� GR� QRW� XQTXHVWLRQ�
LQJO\� LQFRUSRUDWH� WKH�VWDQGDUG�YLHZ��7KLV�DW�
WLWXGH�LV�LWVHOI�GDQJHURXVO\�FORVH�WR�EHLQJ�XQ�
VFLHQWLILF�� IRU� LW� HOHYDWHV� WKHRU\� DERYH� REVHU�
YDWLRQ� DQG� UHOLHV� RQ� VLPSOLILHG� JHRPHWULFDO
PRGHOV��FHUWDLQO\�RI�FRQVLGHUDEOH�H[SODQDWRU\
SRZHU�� ZLWKRXW� VXEMHFWLQJ� WKHP� WR� DGHTXDWH
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REVHUYDWLRQDO� WHVWLQJ� �� RU� HYHQ� GHQ\LQJ� WKDW
WKH\�VKRXOG�EH�WHVWHG�>���S����@�´

:H�DJUHH�ZLWK�0DWUDYHUV�HW�DO��WKDW�D�UDWKHU�GRJ�
PDWLF� DQG� GDQJHURXVO\� XQVFLHQWLILF� DWWLWXGH� KDV� GH�
YHORSHG� LQ� PRGHUQ� FRVPRORJ\� >��� S�� ��@�� 2WKHU
DXWKRUV�OLNH�7ROPDQ�>�@��0DF&DOOXP�>�@��:HVVRQ�>�@�
5RWKPDQ�DQG�(OOLV�>�@��.UDVLQVNL�>�@�DQG��HVSHFLDOO\�
GH� 9DXFRXOHXUV� >�@�� KDYH� DOVR� H[SUHVVHG� VLPLODU
YLHZV�� 7KH\� DOO� ZDUQHG� RI� WKH� GDQJHU� RI� VWURQJO\
EHOLHYLQJ� LQ� LGHDV� QRW� FRQILUPHG� E\� REVHUYDWLRQV�
SRLQWLQJ� RXW� WKDW�ZLWKRXW� WKLV� FRQILUPDWLRQ�ZH� ORVH
WKH�RQO\�ZD\�ZH�FDQ�GLVWLQJXLVK�VFLHQFH�IURP�PHWD�
SK\VLFV��)RU�LQVWDQFH��GH�9DXFRXOHXUV�ZDV�YHU\�FOHDU
DERXW�WKLV�SRLQW�

³8QIRUWXQDWHO\�� D� VWXG\� RI� WKH� KLVWRU\� RI
PRGHUQ� FRVPRORJ\� ������ UHYHDOV� GLVWXUELQJ
SDUDOOHOLVPV�EHWZHHQ�PRGHUQ� FRVPRORJ\�DQG
PHGLHYDO� VFKRODVWLFLVP�� ������ $ERYH� DOO� ,� DP
FRQFHUQHG�E\�DQ�DSSDUHQW�ORVV�RI�FRQWDFW�ZLWK
HPSLULFDO� HYLGHQFH� DQG� REVHUYDWLRQDO� IDFWV�
DQG�� ZRUVH�� E\� D� GHOLEHUDWH� UHIXVDO� RQ� WKH
SDUW� RI� VRPH� WKHRULVWV� WR� DFFHSW� VXFK� UHVXOWV
ZKHQ�WKH\�DSSHDU�WR�EH�LQ�FRQIOLFW�ZLWK�VRPH
RI� WKH� SUHVHQW� RYHUVLPSOLILHG� DQG� WKHUHIRUH
LQWHOOHFWXDOO\� DSSHDOLQJ� WKHRULHV� RI� WKH� XQL�
YHUVH�� ������ >7KDW� FRQFHUQ@� LV� GXH� WR� D� PRUH
EDVLF� GLVWUXVW� RI� GRFWULQHV� WKDW� IUHTXHQWO\
VHHP�WR�EH�PRUH�FRQFHUQHG�ZLWK�WKH�ILFWLWLRXV
SURSHUWLHV�RI�LGHDO��DQG�WKHUHIRUH�QRQH[LVWHQW�
XQLYHUVHV�WKDQ�ZLWK�WKH�DFWXDO�ZRUOG�UHYHDOHG
E\�REVHUYDWLRQV�>�@�´

7KH� IHZ�TXRWDWLRQV� DQG� UHIHUHQFHV� DERYH�GR�QRW
LQGLFDWH�D�ZLGHVSUHDG�SUHVHQFH�RI�GRJPDWLVP�DPRQJ
FRVPRORJLVWV��EXW�VLPSO\�LWV�SUHVHQFH�DPRQJ�DW�OHDVW
VRPH� RI� WKHP�� +RZHYHU�� WKH� IDFW� WKDW� DW� GLIIHUHQW
WLPHV��GLIIHUHQW�SHRSOH�SRVVHVVLQJ� GLIIHUHQW� WKHRUHWL�
FDO� DQG� REVHUYDWLRQDO� SHUVSHFWLYHV� DQG�PRWLYDWLRQV�
QRW�RQO\�DFNQRZOHGJHG�WKH�SUHVHQFH�RI�GRJPDWLVP�LQ
FRVPRORJLFDO� UHVHDUFK�� EXW�ZHUH� DOVR�ZRUULHG� DERXW
LWV� LQIOXHQFH�� LV� HQRXJK� WR� VKRZ� WKDW� VXFK� DQ� LQIOX�
HQFH� LV� QRW� QHJOLJLEOH� DQG� VKRXOG� EH� LQYHVWLJDWHG�
7KHUHIRUH�� LW� LV� UHDVRQDEOH� WR�VD\� WKDW�GRJPDWLF� WHQ�
GHQFLHV�KDYH�EHHQ� IHOW� LQ� WKH� ILHOG�VLQFH�DW� OHDVW� WKH
����¶V�

1HYHUWKHOHVV�� LW� LV� FOHDU� WKDW� WKRVH� GRJPDWLF� WHQ�
GHQFLHV�ZLWKLQ�PRGHUQ� FRVPRORJ\� KDYH� OLWWOH� WR� GR
ZLWK�WKH�)/5:�PRGHO�LWVHOI��ZKRVH�DFKLHYHPHQWV�VR
IDU�FDQ�RQO\�EH�GHVFULEHG�DV�LPSUHVVLYH��7KH\�UHVXOW
IURP� WKH� DWWLWXGH� RI� QRW� DFFHSWLQJ� WKDW� VRPH� NH\
IHDWXUHV�GHULYHG�IURP�WKRVH�PRGHOV�FDQ�EH�FKHFNHG�
OHW�DORQH�TXHVWLRQHG��E\�REVHUYDWLRQV��:KHQ�D�IHDWXUH
RI� D�PRGHO� LV� DVFHUWDLQHG� WKURXJK� LPSRVLWLRQ� UDWKHU
WKDQ� E\� H[SHULPHQWDO� RU� REVHUYDWLRQDO� FKHFN� LW� LV
XQVFLHQWLILF� EHFDXVH� LW� LV� RQO\� EDVHG� RQ� SHUVRQDO

FKRLFHV��,Q�RWKHU�ZRUGV��D�FHUWDLQW\�DFKLHYHG�WKDW�ZD\
EHFRPHV�D�GRJPD�

+HUH�ZH�VKDOO�GLVFXVV� WKH� LVVXH�RI�GRJPDWLVP� LQ
PRGHUQ� FRVPRORJ\�� :H� DFFHSW� WKH� TXRWDWLRQV� DQG
UHIHUHQFHV� DERYH� DV� VXIILFLHQWO\� HQRXJK�HYLGHQFH� RI
LWV� SUHVHQFH� LQ� PRGHUQ� FRVPRORJ\�� DQG� ZH� ZLOO
SURSRVH�D�ZD\�FDSDEOH�RI�QHXWUDOL]LQJ� LWV� LQIOXHQFH�
,Q�RXU�RSLQLRQ��WKDW�FDQ�EH�DFKLHYHG�LI�UHVHDUFKHUV�LQ
WKH� ILHOG� HPERG\� WKH� HSLVWHPRORJLFDO� SULQFLSOHV
DGYDQFHG� E\� /XGZLJ� %ROW]PDQQ� ������������ IURP
WKH�HQG�RI�WKH���WK�FHQWXU\�XQWLO�KLV�GHDWK�

���'RJPDWLVP�LQ�0RGHUQ�3K\VLFV
,W� LV� JHQHUDOO\� DFFHSWHG� WKDW� VFLHQWLILF� WUXWK� LV

DFKLHYHG� ZKHQ� WKHRU\� LV� GLUHFWO\� FRQIURQWHG� ZLWK
REVHUYDWLRQV� �RU� H[SHULPHQWV��� 6LQFH� WKH� WLPH� RI
*DOLOHR� *DOLOHL� ������������� REVHUYDWLRQ� DQG�RU
H[SHULPHQWDWLRQ� KDV� EHHQ� XVHG� WR� FRQILUP� RU� WR
IDOVLI\� D� WKHRU\�� DQG� ZLWKRXW� VXFK� FUXFLDO� WHVWV� QR
WKHRU\� FDQ� EH� FRQVLGHUHG� VFLHQWLILF�� 7R� DFFHSW� D
WKHRU\� ZLWKRXW� WKLV� H[SHULPHQWDO�REVHUYDWLRQDO� YDOL�
GDWLRQ�LV�WR�DFFHSW�LW�DV�D�GRJPD�

+RZHYHU�� WKLQJV� DUH� QRW� VR� VLPSOH�ZKHQ� VXFK� D
YDOLGDWLRQ�LV�QRW�FOHDU�FXW�DQG�IUHH�IURP�DPELJXLWLHV�
ZKLFK�LQ�SUDFWLFH�LV�WKH�FDVH�PRVW�RI� WKH� WLPH�ZKHQ
GRLQJ� UHDO� VFLHQFH�� ,Q� VXFK� VLWXDWLRQV�GRJPDWLF� WHQ�
GHQFLHV� FDQ� WKULYH�� 7KRVH� WHQGHQFLHV� DSSHDU� LQ� WKH
KLVWRU\� RI� SK\VLFV� PRUH� IUHTXHQWO\� WKDQ� RQH� PD\
LPDJLQH�� $Q� H[DPSOH� SDUWLFXODUO\� LPSRUWDQW� WR� WKH
VXEMHFW� GLVFXVVHG� LQ� WKLV� DUWLFOH� ZDV� WKH� GHEDWH� EH�
WZHHQ�%ROW]PDQQ�DQG�:LOKHOP�2VWZDOG������������
DW�WKH�HQG�RI�ODVW�FHQWXU\�FRQFHUQLQJ�WKH�DWRPLF�YLHZ
RI�WKH�ZRUOG��$W�VWDNH�ZDV�WKH�GHILQLWLRQ�RI�D�VFLHQ�
WLILF�WKHRU\��ZKDW�VKRXOG�EH�LWV�DLPV�DQG�PHWKRGV��DQG
WKH�GHILQLWLRQ�RI�VFLHQWLILF�WUXWK�

��� %ROW]PDQQ�DQG�'RJPDWLVP�LQ�3K\VLFV
DW�WKH�HQG�RI�WKH�ODVW�FHQWXU\

%\�WKH�HQG�RI�WKH�ODVW�FHQWXU\��%ROW]PDQQ�ZDV�HQ�
JDJHG�LQ�D�SDVVLRQDWH�GHIHQVH�RI�WKH�DWRPLF�FRQFHSW
ZKLFK��DW�WKH�WLPH��ZDV�IDFLQJ�D�JURZLQJ�QXPEHU�RI
SRZHUIXO� RSSRQHQWV�� OLNH�2VWZDOG� DQG�*HRUJ�+HOP
�������������ZKR� FRQVLGHUHG� WKH� DWRPLF� SLFWXUH� RI
WKH� ZRUOG� RXWGDWHG� >�������������@�� >���� S�� �����@�
7KH\�WKHQ�DGYRFDWHG�LWV�UHSODFHPHQW�E\�WKH�YLHZ�WKDW
WKH�SK\VLFDO�ZRUOG�FRXOG�RQO\�EH�FRUUHFWO\�GHVFULEHG
E\�PHDQV�RI�WKH�FRQFHSW�RI�HQHUJ\�FRQVHUYDWLRQ�DQG
LWV�GHULYDWLYHV��ZKLFK�LPSOLHG�WKH�GHQLDO�RI�WKH�DWRPLF
LGHD�>�����@�

%ROW]PDQQ�IHDUHG�WKDW�VXFK�D�SXUHO\�HQHUJHWLF�UHS�
UHVHQWDWLRQ�ZRXOG�OHDG�SK\VLFV�WR�EHFRPH�GRJPDWLF�
D�IDFW�WKDW�ZRXOG�LQHYLWDEO\�DOVR�OHDG�WR�LWV�VWDJQDWLRQ�
+H�WKHQ�ZURWH�PDQ\�HSLVWHPRORJLFDO�WH[WV�DERXW�WKH
GHYHORSPHQW� RI� SK\VLFV� LQ� JHQHUDO�� ZKRVH� FRQFOX�
VLRQV�OHG�KLP�WR�DGYDQFH�ZKDW�LV�QRZ�FRQVLGHUHG�KLV
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WZR� PDLQ� HSLVWHPRORJLFDO� WKHVHV� >�����@�� 7KH� ILUVW
RQH�VWDWHG�WKDW�D�SK\VLFDO�WKHRU\�LV�QRWKLQJ�PRUH�WKDQ
D� UHSUHVHQWDWLRQ� RI� 1DWXUH�� DQG� WKH� VHFRQG� WKHVLV
VWDWHG�WKDW�1DWXUH�FDQ�EH�UHSUHVHQWHG�E\�PDQ\�GLIIHU�
HQW� WKHRULHV�� ZKLFK� FDQ� HYHQ� EH� RSSRVHG� WR� HDFK
RWKHU��1RZDGD\V�WKLV�ODVW�WKHVLV�LV�NQRZQ�DV�WKHRUHWL�
FDO�SOXUDOLVP�

$PRQJ�WKH�SK\VLFLVWV�RI�WKH�ODVW�RQH�KXQGUHG�DQG
ILIW\�\HDUV��%ROW]PDQQ�ZDV�RQH�RI�WKH�IHZ��LI�QRW�WKH
RQO\�RQH� IURP�ZLWKLQ� WKH�VFLHQWLILF�FRPPXQLW\� DQG�
WKHUHIRUH�� IURP� WKH� SHUVSHFWLYH� RI� DQ� DFWLYH� DQG
HPLQHQW�SK\VLFLVW�� WR�GLVFXVV�GRJPDWLVP� LQ� DQ� HSLV�
WHPRORJLFDO� FRQWH[W�� +LV� HSLVWHPRORJLFDO� WKLQNLQJ
FRYHUV�LVVXHV�OLNH�ZKDW�D�VFLHQWLILF�WKHRU\�LV�DQG�KRZ
LW� GHYHORSV�� )RU� WKRVH� UHDVRQV�� ZH� EHOLHYH� WKDW� KLV
LGHDV�JLYH�XV�WKH�DSSURSULDWH�HSLVWHPRORJLFDO�IUDPH�
ZRUN�ZKLFK�DOORZV�XV�WR�LGHQWLI\�DQG�FRXQWHUDFW�ZKDW
FDQ� LQKLELW� WKH� GHYHORSPHQW� RI� VFLHQWLILF� WKHRULHV�
QDPHO\�GRJPDWLVP�

1HYHUWKHOHVV��RQH�PD\�DVN�WKH�TXHVWLRQ��KRZ�LV�LW
SRVVLEOH� WKDW� GRJPDWLF� WHQGHQFLHV� FDQ� WKULYH� HYHQ
ZKHQ� WKH� VFLHQWLILF� FRPPXQLW\� RSHQO\� DFFHSWV� WKDW
WKH�XOWLPDWH�WHVW�RI�D�WKHRU\�LV�H[SHULPHQWDWLRQ"�:H
VKDOO�GLVFXVV�WKLV�SRLQW�QH[W�

����:KDW�LV�³VFLHQWLILF´�GRJPDWLVP"
,W� LV�JHQHUDOO\�DFFHSWHG�QRZDGD\V�WKDW� LQ� VFLHQFH

QRWKLQJ�LV�LQ�SULQFLSOH�XQTXHVWLRQDEOH��EXW��LQDVPXFK
DV�WKH�YDOLGDWLRQ�RI�QHZ�WKHRULHV�DQG�PRGHOV�XVXDOO\
WDNHV�WLPH��D�FHUWDLQ�GHJUHH�RI�FRQVHUYDWLVP�WRZDUGV
QHZ� WKHRULHV� DQG� PRGHOV�� DQG� VNHSWLFLVP� WRZDUGV
QHZ�REVHUYDWLRQV��LV��QHYHUWKHOHVV��QHFHVVDU\�VLQFH�LW
LV�QRW�SRVVLEOH� WR�EXLOG�D� VRXQG�FRQFHSWXDO� DQG�H[�
SHULPHQWDO�VFLHQWLILF�ERG\�ZKHQ�WKHUH� LV�D�FRQWLQXDO
FKDQJH�LQ� WKH� IXQGDPHQWDO� VFLHQWLILF�FRQFHSWV��6XFK
VNHSWLFLVP� LV� DOVR� HYLGHQFH� RI� WKH� H[LVWHQFH� RI� FUL�
WLTXH�LQ�VFLHQFH��ZKLFK�LV�RQH�RI�WKH�PRVW�LPSRUWDQW
LQJUHGLHQWV�RI�PRGHUQ�VFLHQWLILF�UHDVRQLQJ�DQG�SUDF�
WLFH��7KHUHIRUH�� RUWKRGR[\� SOD\V� WKH� KHDOWK\� UROH� RI
SUHVHUYLQJ�WKH�VFLHQWLILF�NQRZOHGJH�REWDLQHG�RQ�VROLG
EDVHV� XQWLO� QHZ� WKHRULHV� SURYH� WR� KDYH� VXIILFLHQW
LQWHUQDO�FRQVLVWHQF\�DQG�H[SHULPHQWDO�YDOLGDWLRQ�

+RZHYHU�� ZKHQ� VWURQJ� FRQVHUYDWLVP� DQG� RUWKR�
GR[\�EHFRPHV�GHHS�URRWHG�LQ� WKH�VFLHQWLILF�FRPPX�
QLW\��D�VLWXDWLRQ�PD\�DULVH�WKDW��LI�QRW�HIIHFWLYHO\�DQG
VXFFHVVIXOO\�FKDOOHQJHG��PD\�OHDG�WKH�FRPPXQLW\� WR
DYRLG�DOWRJHWKHU�DQ\�NLQG�RI�FKDQJH�RI�WKH�HVWDEOLVKHG
LGHDV��6XFK�D�UHMHFWLRQ�WR�FKDQJH�PD\�HDVLO\� WXUQ�WR
DJJUHVVLRQ� WRZDUGV� WKH� SURSRVHUV� RI� QHZ� LGHDV�� ,Q
VXFK�DQ�HQYLURQPHQW�WKH�HVWDEOLVKHG�WKHRULHV�FU\VWDO�
OL]H��EHFRPLQJ�GRJPDWLF��DQG�VFLHQWLILF�GHEDWH�FHDVHV
WR�H[LVW�

6XFK�VWURQJ�FRQVHUYDWLVP�DQG�RUWKRGR[\�YHU\�IUH�
TXHQWO\�FRPH�DERXW�ZKHQ�UHVHDUFKHUV�PLVWDNHQO\�WDNH
WKHLU�WKHRULHV�WR�EH�WKH�UHVHDUFKHG�REMHFWV�WKHPVHOYHV�

EHOLHYLQJ�WKDW�WKH�IRUPHU�FRLQFLGH�ZLWK�WKH�ODWWHU��%\
GRLQJ� WKLV�� WKH\� LGHQWLI\� WKHRU\� ZLWK� REMHFW�� DQG� LQ
WKLV�LGHQWLILFDWLRQ�LW�LV�LPSOLFLWO\�RU�H[SOLFLWO\�DVVXPHG
WKDW� WKH�UROH�RI�D� VFLHQWLILF� WKHRU\� LV� WR�EULQJ� WR�RXU
NQRZOHGJH� 1DWXUH� LWVHOI�� 7KHUHIRUH�� IRU� WKRVH� UH�
VHDUFKHUV�VFLHQWLILF�WUXWK�PHDQV�H[DFWO\�VXFK�LGHQWLIL�
FDWLRQ�

7KLV� EHKDYLRXU� FDQ� EH� GHWHFWHG� ZKHQ� VFLHQWLVWV
EHFRPH�XQUHDVRQDEO\�RYHU�FRQILGHQW�WKDW� WKHLU� WKHR�
ULHV�DUH�WUXH��LQ�WKH�VHQVH�WKDW��LQ�WKHLU�RSLQLRQ��1DWXUH
GRHV� IROORZ� WKHP��%HVLGHV�� WKRVH�ZKR� DUH� SURQH� WR
WKLV�NLQG�RI�EHKDYLRXU� IUHTXHQWO\�GR�QRW�DFFHSW� DQ\
FKDOOHQJH�WR�WKHLU�ZD\�RI�WKLQNLQJ��7KDW�PDNHV�PDW�
WHUV�HYHQ�ZRUVH��VLQFH�WKH\�PD\�UHLQIRUFH�WKH�FRQVHU�
YDWLVP�SUHVHQW�DW�VRPH�SDUWLFXODU�PRPHQW�E\�KHOSLQJ
WR� WXUQ� D� KHDOWK\� VNHSWLFLVP� WRZDUGV� QHZ� REVHUYD�
WLRQV� WKDW�FKDOOHQJH� HVWDEOLVKHG� LGHDV� LQWR� DQ�RXW�RI
KDQG�UHMHFWLRQ�RI�WKHP�

:KHQ�D�VLWXDWLRQ�OLNH�WKDW�WDNHV�SODFH��LW�FUHDWHV�DQ
HQYLURQPHQW�ZKHUH�� LQ� WKH� YLHZ� RI� WKRVH� GHVFULEHG
DERYH��WKH�WKHRU\�FRQVLGHUHG�DV�WKH�EHVW�³UHDOL]DWLRQ´
RI� WKH� UHVHDUFKHG� REMHFW� DVVXPHV� WKH� UROH� RI� WKH
VXSUHPH� DQG� RQO\� WUXWK�� QHYHU� WR� EH� TXHVWLRQHG�� ,Q
WKHVH� GD\V�� KRZHYHU�� VFLHQFH� KDV� EHFRPH� YHU\� G\�
QDPLF�DQG�WKH�WKHRU\�HOHFWHG�WR�EH�WKH�WUXH�UHSUHVHQ�
WDWLRQ�RI�1DWXUH�LQ�VRPH�SDUWLFXODU�DUHD��DQG�DW�VRPH
SDUWLFXODU�WLPH��FDQ�EH�TXLFNO\�WRSSOHG�IURP�LWV�SRVL�
WLRQ� GXH� WR� WKH� XQH[SHFWHG� DUULYDO� DQG� LPSRVLQJ
FKDUDFWHU�RI�QHZ�GDWD�RU�QHZ�GLVFRYHULHV��7KHQ��LI�WKH
GRJPDWLF�DWWLWXGH�UHPDLQV��ZKDW�KDSSHQV�QH[W� LV� WKH
XUJHQW� VHDUFK� DQG� HYHQWXDO� UHSODFHPHQW� RI� WKH� WRS�
SOHG� WKHRU\� E\� D� QHZ� ³VXSUHPH� WKHRUHWLFDO� WUXWK´
ZKLFK�WKHQ�EHFRPHV�WKH�GRJPD�RI�WKH�GD\�

7KH�FRQVHUYDWLVP�LQ� WKH�SURFHVV�GHVFULEHG�DERYH
FDQ�WKURZ�WKH�VFLHQWLILF�FRPPXQLW\�LQWR�GHHS�FRQIX�
VLRQ� EHFDXVH�� LI� WKH� FRPPXQLW\� LV� ODUJH� HQRXJK�
RSLQLRQV� PD\� EH� GLIIHUHQW� DPRQJ� WKH� GLIIHUHQW� UH�
VHDUFK�JURXSV�LQ�WKH�VHDUFK�IRU�WKH�QHZ�GRJPD��7KHQ
RQH�PD\�H[SHFW�D�GLVDJUHHPHQW�DERXW� WKH� FKRLFH�RI
³WKH�EHVW´�WKHRU\��ZLWK�WKH�GLIIHUHQW�JURXSV�FKRRVLQJ
GLIIHUHQW�WKHRULHV��6R��ZH�HQG�XS�KDYLQJ�D�FRQIOLFW�RI
GRJPD�ZLWKLQ�WKH�FRPPXQLW\�UDWKHU�WKDQ�D�VFLHQWLILF
GHEDWH�� ZKLFK� LQ� SUDFWLFH� EHFRPHV� PDUJLQDOL]HG� RU
PD\�HYHQ�FHDVH�WR�H[LVW�

2QH�PD\�WKHUHIRUH�GHILQH�VFLHQWLILF�GRJPDWLVP�DV
EHLQJ� WKH� XQUHDVRQDEO\� DQG� XQMXVWLILHG� RYHU�
FRQILGHQFH� LQ�FHUWDLQ� WKHRU\��RYHU�FRQILGHQFH�ZKLFK
VWHPV� IURP� WKH� PLVOHDGLQJ�� DQG� RIWHQ� XQFRQVFLRXV�
LGHQWLILFDWLRQ�RI�WKH�UHVHDUFKHG�REMHFW�ZLWK�LWV�FRUUH�
VSRQGHQW� WKHRU\�� 6XFK� LGHQWLILFDWLRQ� LPSOLFLWO\� RU
H[SOLFLWO\�DVVXPHV�WKDW�WKH�UROH�RI�D�VFLHQWLILF�WKHRU\
LV� WR� UHYHDO� 1DWXUH� LWVHOI� WR� XV�� 6XFK� GRJPDWLVP
FDXVHV� RYHU�FRQILGHQW� UHVHDUFKHUV� WR� GHOLEHUDWHO\
UHIXVH� DV� VFLHQWLILFDOO\� YDOLG� DQ\� WKHRUHWLFDO� SLFWXUHV
GLIIHUHQW�IURP�WKHLUV�VLQFH��LQ�WKHLU�YLHZ��WKRVH�GLIIHU�
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HQW� WKHRUHWLFDO� SLFWXUHV� ZRXOG� ³FRQWUDGLFW� 1DWXUH
LWVHOI´��$V�ZH�VKDOO�VHH��%ROW]PDQQ¶V�HSLVWHPRORJLFDO
WKHVHV�DUH�SDUWLFXODUO\�XVHIXO� LQ�FODULI\LQJ� WKLV�TXHV�
WLRQ�� :KLOH� WKH\� SUHVHUYH� WKH� IUHHGRP� RI� SHUVRQDO
FKRLFH�LQ�WKH�FUHDWLYH�WKHRUHWLFDO�ZRUN��WKH\�DOVR�GHQ\
WKH� QRWLRQ� WKDW� ZH� FDQ� HYHU� DFKLHYH� DQ� XOWLPDWH
NQRZOHGJH� RI� DQ\� VFLHQWLILF� TXHVWLRQ�� WKDW� LV�� WKH\
GHQ\�WKDW�ZH�FDQ�UHDFK�1DWXUH�LWVHOI��VLQFH�LQ�%ROW]�
PDQQ¶V� YLHZ� DQ\� WKHRU\� LV� QRWKLQJ� PRUH� WKDQ� D
UHSUHVHQWDWLRQ��LPDJH��RI�1DWXUH�>�����@�

�� 6FLHQWLILF�7KHRULHV�DV�5HSUHVHQWD�
WLRQV�RI�1DWXUH

$V� VWDWHG� DERYH�� DW� WKH� HQG� RI� WKH� ODVW� FHQWXU\
%ROW]PDQQ�ZDV� HQJDJHG� LQ� D� SDVVLRQDWH� GHIHQVH� RI
KLV� YLHZSRLQWV�� ZKHUH� KH� VRXJKW� WR� VKRZ� WKDW� DOO
VFLHQWLILF� WKHRULHV�DUH�QRWKLQJ�PRUH� WKDQ� UHSUHVHQWD�
WLRQV�RI�WKH�QDWXUDO�SKHQRPHQD��%\�EHLQJ�D�UHSUHVHQ�
WDWLRQ��D�VFLHQWLILF�WKHRU\�FDQQRW�DLP�WR�NQRZ�1DWXUH
LWVHOI�� NQRZOHGJH� ZKLFK� ZRXOG� H[SODLQ� ZK\� WKH
QDWXUDO� SKHQRPHQD� VKRZ� WKHPVHOYHV� WR� XV� WKH� ZD\
ZH�REVHUYH�WKHP��VLQFH�VXFK�XOWLPDWH�NQRZOHGJH�LV�
DQG�ZLOO�HYHU�EH��XQNQRZDEOH��$V�D�FRQVHTXHQFH�� D
VFLHQWLILF� WKHRU\� ZLOO� QHYHU� EH� FRPSOHWH� RU� GHILQL�
WLYHO\� WUXH�� 7KLV� YLHZSRLQW� DFWXDOO\� UHGHILQHV� WKH
FRQFHSW� RI� VFLHQWLILF� WUXWK� E\� DGYDQFLQJ� WKH� QRWLRQ
WKDW� LW� LV� LPSRVVLEOH� WR� LGHQWLI\� WKHRU\� ZLWK� WKH� UH�
VHDUFKHG�REMHFWV�VLQFH�VFLHQWLILF�WKHRULHV�DUH�QRWKLQJ
PRUH� WKDQ� LPDJHV� RI� 1DWXUH� �VHH� ����� EHORZ��� ,Q
RWKHU� ZRUGV�� D� VFLHQWLILF� WKHRU\� FDQ�� RQH� GD\�� EH
UHSODFHG� E\� DQRWKHU�� ,W� LV� WKH� SRVVLELOLW\� RI� WKH� UH�
SODFHPHQW�RI�RQH�WKHRU\�E\�DQRWKHU�WKDW�GHILQHV�DQG
FRQVWLWXWHV�WKH�VFLHQWLILF�SURJUHVV��DQG�WKDW�LV�GLDPHW�
ULFDOO\�RSSRVHG�WR�GRJPDWLVP�>�����@�

%ROW]PDQQ¶V�LGHDV�DERXW�VFLHQWLILF�PRGHOV�DV�UHS�
UHVHQWDWLRQV�DUH� FOHDUO\� VWDWHG� LQ� WKH�SDVVDJH�EHORZ�
TXRWHG�IURP�WKH�HQWU\�³0RGHO´�LQ�WKH������HGLWLRQ�RI
WKH�(QF\FORSHGLD�%ULWDQQLFD�

³0RGHOV� LQ� WKH� PDWKHPDWLFDO�� SK\VLFDO� DQG
PHFKDQLFDO� VFLHQFHV� DUH� RI� WKH� JUHDWHVW� LP�
SRUWDQFH��/RQJ�DJR�SKLORVRSK\�SHUFHLYHG�WKH
HVVHQFH�RI�RXU�SURFHVV�RI�WKRXJKW�WR�OLH�LQ�WKH
IDFW�WKDW�ZH�DWWDFK�WR�WKH�YDULRXV�UHDO�REMHFWV
DURXQG�XV�SDUWLFXODU�SK\VLFDO�DWWULEXWHV���RXU
FRQFHSWV���DQG�E\�PHDQV�RI�WKHVH�WU\�WR�UHSUH�
VHQW� WKH� REMHFWV� WR� RXU� PLQGV�� 6XFK� YLHZV
ZHUH� IRUPHUO\� UHJDUGHG� E\� PDWKHPDWLFLDQV
DQG�SK\VLFLVWV�DV�QRWKLQJ�PRUH�WKDQ�XQIHUWLOH
VSHFXODWLRQV�� EXW� LQ� PRUH� UHFHQW� WLPHV� WKH\
KDYH� EHHQ� EURXJKW� E\� -�� &�� 0D[ZHOO�� +�� Y�
+HOPKROW]��(��0DFK��+��+HUW]�DQG�PDQ\�RWK�
HUV�LQWR�LQWLPDWH�UHODWLRQ�ZLWK�WKH�ZKROH�ERG\
RI�PDWKHPDWLFDO�DQG�SK\VLFDO�WKHRU\��2Q�WKLV
YLHZ�RXU�WKRXJKWV�VWDQG�WR�WKLQJV�LQ�WKH�VDPH

UHODWLRQ�DV�PRGHOV� WR� WKH� REMHFWV� WKH\� UHSUH�
VHQW�� 7KH� HVVHQFH� RI� WKH� SURFHVV� LV� WKH� DW�
WDFKPHQW� RI� RQH� FRQFHSW� KDYLQJ� D� GHILQLWH
FRQWHQW� WR� HDFK� WKLQJ�� EXW� ZLWKRXW� LPSO\LQJ
FRPSOHWH� VLPLODULW\� EHWZHHQ� WKLQJ� DQG
WKRXJKW�� IRU�QDWXUDOO\�ZH�FDQ�NQRZ�EXW� OLWWOH
RI� WKH� UHVHPEODQFH� RI� RXU� WKRXJKWV� WR� WKH
WKLQJV�WR�ZKLFK�ZH�DWWDFK�WKHP��:KDW�UHVHP�
EODQFH� WKHUH� LV� OLHV� SULQFLSDOO\� LQ� WKH� QDWXUH
RI� WKH� FRQQH[LRQ�� WKH� FRUUHODWLRQ� EHLQJ
DQDORJRXV� WR� WKDW� ZKLFK� REWDLQV� EHWZHHQ
WKRXJKW�DQG�ODQJXDJH��ODQJXDJH�DQG�ZULWLQJ�
������+HUH��RI�FRXUVH�� WKH�V\PEROL]DWLRQ�RI� WKH
WKLQJ� LV� WKH� LPSRUWDQW� SRLQW�� WKRXJK�� ZKHUH
IHDVLEOH�� WKH� XWPRVW� SRVVLEOH� FRUUHVSRQGHQFH
LV�VRXJKW�EHWZHHQ� WKH� WZR�������ZH�DUH� VLPSO\
H[WHQGLQJ� DQG� FRQWLQXLQJ� WKH� SULQFLSOH� E\
PHDQV� RI� ZKLFK� ZH� FRPSUHKHQG� REMHFWV� LQ
WKRXJKW� DQG� UHSUHVHQW� WKHP� LQ� ODQJXDJH� RU
ZULWLQJ�>����S�����@�´

,W�VKRXOG�EH�QRWHG�WKDW�WKH�LGHD�WKDW�VFLHQWLILF�WKHR�
ULHV� DUH� UHSUHVHQWDWLRQV� LV� VWLOO� EHLQJ� HFKRHG� WRGD\�
DQG�DQ�H[DPSOH�RI�D�UHFHQW�GLVFXVVLRQ�FDQ�EH�IRXQG
LQ�>��@�

����7KHRUHWLFDO�3OXUDOLVP
7KH� PRVW� LPSRUWDQW� HSLVWHPRORJLFDO� FRQFOXVLRQ

ZKLFK� ZDV� UHDFKHG� E\� %ROW]PDQQ� IURP� KLV� GHEDWH
DJDLQVW� 2VWZDOG¶V� HQHUJHWLFLVP�� DQG� ZKLFK� FRQVWL�
WXWHV�WKH�FRUH�RI�KLV�SKLORVRSKLFDO�WKLQNLQJ��LV�XVXDOO\
FDOOHG�WKHRUHWLFDO�SOXUDOLVP��7KLV�LV�D�FRQVHTXHQFH�RI
WKH� WKHVLV� WKDW� DOO� VFLHQWLILF� WKHRULHV� DUH� UHSUHVHQWD�
WLRQV�RI�1DWXUH��%\�EHLQJ�D�UHSUHVHQWDWLRQ��D�VFLHQWLILF
WKHRU\� LV�� WKHUHIRUH�� LQLWLDOO\� D� IUHH� FUHDWLRQ� RI� WKH
VFLHQWLVW�ZKR�FDQ�IRUPXODWH�LW�IURP�D�SXUHO\�SHUVRQDO
SHUVSHFWLYH�� ZKHUH� PHWDSK\VLFDO� SUHVXSSRVLWLRQV�
WKHRUHWLFDO�RSWLRQV��SUHIHUHQFHV� IRU�D� FHUWDLQ� W\SH�RI
PDWKHPDWLFDO� ODQJXDJH�� DQG� HYHQ� WKH� GLVPLVVDO� RI
VRPH�REVHUYDWLRQDO�GDWD�� FDQ� HQWHU� LQWR� LWV� IRUPXOD�
WLRQ��$OO� WKDW� LQ� WKH�SHULRG�ZKHUH� WKH� WKHRU\� LV� IRU�
PXODWHG�� +RZHYHU�� LQ� RUGHU� WR� PDNH� WKLV� WKHRU\
HOLJLEOH�WR�EHFRPH�SDUW�RI�VFLHQFH��LW�LV�QHFHVVDU\�IRU
LW� WR� EH� FRQIURQWHG� E\� WKH� H[SHULHQFH� >���� ����� S�
���@��>����S�����@��,I�LW�LV�QRW�DSSURYHG�LQ�WKLV�FUXFLDO
WHVW�� WKH� WKHRU\� PXVW� EH� UHIRUPXODWHG�� RU� HYHQ� SXW
DVLGH�>����S�����@��>����S���������@��%ROW]PDQQ�DOVR
HPSKDVL]HG� WKDW�� VLQFH� DOO� VFLHQWLILF� WKHRULHV� DUH�� WR
VRPH� H[WHQW�� IUHH� FUHDWLRQV� RI� VFLHQWLVWV�� VFLHQWLILF
ZRUN� LV� LPSRVVLEOH� ZLWKRXW� WKH� XVH� RI� WKHRUHWLFDO
FRQFHSWV�� ZKLFK� RULJLQDWHV� IURP� WKH� IDFW� WKDW� LW� LV
LPSRVVLEOH� WKH� IRUPXODWLRQ� RI� DQ\� VFLHQWLILF� WKHRU\
VLPSO\�IURP�WKH�PHUH�REVHUYDWLRQ�RI�QDWXUDO�SKHQRP�
HQD�

7KH�WKHRUHWLFDO�SOXUDOLVP�DOVR�VWDWHV�WKDW�WKH�VDPH
QDWXUDO�SKHQRPHQRQ�FDQ�EH�H[SODLQHG�WKURXJK�GLIIHU�
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HQW�WKHRULHV��6WLOO�DFFRUGLQJ�WR�%ROW]PDQQ��WKLV�SRVVL�
ELOLW\�KDV� LWV�RULJLQV� LQ� WKH� IDFW� WKDW�� DV� VHHQ� DERYH�
DQ\� WKHRU\� LV� D� UHSUHVHQWDWLRQ�� D� FRQVWUXFWLRQ�� DQ
LPDJH�RI�WKH�QDWXUDO�ZRUOG��$QG�QRWKLQJ�PRUH��2QH
FDQQRW� GR� VFLHQFH� LQ� DQ\� RWKHU� ZD\�� (LWKHU� LW� LV� D
FRQVWUXFWLRQ�� D� UHSUHVHQWDWLRQ�� RU� WKH� WKHRU\� LV� QRW
VFLHQWLILF�>����S���������@��>����S�����@��>����S����@�
,Q�%ROW]PDQQ¶V�ZRUGV�

³������ +HUW]� PDNHV� SK\VLFLVWV� SURSHUO\� DZDUH
RI�VRPHWKLQJ�SKLORVRSKHUV�KDG�QR�GRXEW�ORQJ
VLQFH� VWDWHG�� QDPHO\� WKDW� QR� WKHRU\� FDQ� EH
REMHFWLYH��DFWXDOO\�FRLQFLGLQJ�ZLWK�QDWXUH��EXW
UDWKHU� WKDW�HDFK� WKHRU\� LV�RQO\�D�PHQWDO�SLF�
WXUH�RI�SKHQRPHQD��UHODWHG�WR�WKHP�DV�VLJQ�LV
WR�GHVLJQDWXP�´

³)URP� WKLV� LW� IROORZV� WKDW� LW� FDQQRW� EH� RXU
WDVN� WR� ILQG� DQ� DEVROXWHO\� FRUUHFW� WKHRU\� EXW
UDWKHU�D�SLFWXUH�WKDW�LV��DV�VLPSOH�DV�SRVVLEOH
DQG�WKDW�UHSUHVHQWV�SKHQRPHQD�DV�DFFXUDWHO\
DV�SRVVLEOH��2QH�PLJKW� HYHQ� FRQFHLYH� RI� WZR
TXLWH� GLIIHUHQW� WKHRULHV� ERWK� HTXDOO\� VLPSOH
DQG� HTXDOO\� FRQJUXHQW� ZLWK� SKHQRPHQD�
ZKLFK�WKHUHIRUH�LQ�VSLWH�RI�WKHLU�GLIIHUHQFH�DUH
HTXDOO\� FRUUHFW�� 7KH� DVVHUWLRQ� WKDW� D� JLYHQ
WKHRU\� LV� WKH� RQO\� FRUUHFW� RQH� FDQ� RQO\� H[�
SUHVV� RXU� VXEMHFWLYH� FRQYLFWLRQ� WKDW� WKHUH
FRXOG� QRW� EH� DQRWKHU� HTXDOO\� VLPSOH� DQG� ILW�
WLQJ�LPDJH�>����S����@�´

,Q�VXPPDU\��WKHRUHWLFDO�SOXUDOLVP�V\QWKHVL]HV�WKH
IDFW�WKDW��VLQFH�NQRZOHGJH�RI�1DWXUH�LWVHOI�LV�LPSRVVL�
EOH��D�WKHRU\�FDQ�RQO\�EH�EHWWHU�WKDQ�DQRWKHU��QRW�WUXHU
LQ�WKH�QRQ�%ROW]PDQQLDQ�VHQVH��VHH������EHORZ���,W�LV
WKH� QHFHVVDU\� PHFKDQLVP� ZKLFK� SUHYHQWV� VFLHQFH
IURP� UXQQLQJ� WKH� ULVN� RI� VWDJQDWLRQ�� :LWKLQ� WKLV
SHUVSHFWLYH�� WUXWK�FDQ�RQO\�EH�SURYLVLRQDO�� DQG� LV� LQ
IDFW� DQ� DSSUR[LPDWLRQ� DFKLHYHG� E\� GLIIHUHQW�PHDQV�
WKDW�LV��E\�GLIIHUHQW�WKHRUHWLFDO�LPDJHV�>����S��������
�@��>����S���������@�

:KHQ�%ROW]PDQQ�DGYDQFHG�WKHRUHWLFDO�SOXUDOLVP�
KH� DOVR� KDG� DQRWKHU� JRDO�� WR� HVWDEOLVK� D� FOHDU� DQG
XQUHDFKDEOH� OLPLW� IRU� GRJPDWLVP�� WKDW� LV�� D� OLPLW
ZKLFK�LW�FRXOG�QRW�VXUSDVV��%ROW]PDQQ�EHOLHYHG�WKDW
RQFH� WKHRUHWLFDO� SOXUDOLVP� ZHUH� DFFHSWHG� DQG� HP�
ERGLHG�LQ�UHVHDUFK�SUDFWLFH�� LW�ZRXOG�QRW�DOORZ� WKDW�
RQFH�SURSRVHG��D�WKHRU\�FRXOG�EH�H[FOXGHG�IURP�WKH
VFLHQWLILF�VFHQDULR�

%ROW]PDQQ�DOVR�SRLQWHG�RXW� WKDW� WKH� WKHVLV� WKDW�D
VFLHQWLILF� WKHRU\� LV� D� UHSUHVHQWDWLRQ� ZDV� QRW� QHZ�
.DQW�� LQ� WKH���WK�FHQWXU\��DQG�0D[ZHOO�� RQH�RI� WKH
PRVW�LPSRUWDQW�LQIOXHQFHV�XSRQ�KLP�LQ�WKH�PLGGOH�RI
WKH� ODVW� FHQWXU\�� KDG� ERWK� GHIHQGHG� VLPLODU� WKHVHV�
2WKHU�FRQWHPSRUDU\�SK\VLFLVWV��OLNH�+HUW]�DQG�+HOP�
KROW]��VKDUHG�VLPLODU�YLHZV�>����S�����@��>����S����@�
%\�UHPHPEHULQJ�WKDW�RWKHUV� OLNH�.DQW�DQG�0D[ZHOO

KDG� DOUHDG\� H[SUHVVHG� VLPLODU� SURSRVLWLRQV�� %ROW]�
PDQQ�ZLVKHG�WR�PDNH�VXUH�WKDW�DQ\�WKHRU\�RU�PRGHO
ZRXOG� EH� FRQWLQXRXVO\� SHUIHFWHG�� ZLWKRXW� EHLQJ
H[FOXGHG�E\�DQ\�RWKHU�³WULEXQDO´�WKDQ�WKH�H[SHULHQFH
>����FKDS���@��%XW��EHIRUH�ZH�JR�LQWR�WKH�UHODWLRQVKLS
EHWZHHQ� %ROW]PDQQ¶V� WKHRUHWLFDO� SOXUDOLVP� DQG
PRGHUQ�FRVPRORJ\��ZH�QHHG�WR�GLVFXVV�LQ�PRUH�GHWDLO
%ROW]PDQQ¶V�QRWLRQ�RI�VFLHQWLILF�WUXWK�

����%ROW]PDQQ¶V�&RQFHSW�RI�7UXWK
2QH�RI�WKH�PDLQ�IHDWXUHV�RI�PRGHUQ�VFLHQFH�LV�WKDW

VLQFH�WKH�EHJLQQLQJ�RI� WKH�PRGHUQ�VFLHQWLILF� UHYROX�
WLRQ�ZLWK�*DOLOHR��VFLHQWLVWV�EHJDQ� WR�GHILQH� WUXWK�DV
WKH� FRUUHVSRQGHQFH� EHWZHHQ� PRGHOV� DQG� REVHUYD�
WLRQV�� 1HYHUWKHOHVV�� VLQFH� %ROW]PDQQ¶V� WKHVHV� VWDWH
WKDW� DOO� VFLHQWLILF� WKHRULHV� DUH� UHSUHVHQWDWLRQV� RI
QDWXUDO� SKHQRPHQD�� WKDW� LV�� WKH\� DUH� QRW� FDSDEOH� RI
GHWHUPLQLQJ� ZKDW� UHDOO\� FRQVWLWXWHV� 1DWXUH�� WKH
FRQFHSW�RI�WUXWK�LQ�PRGHUQ�VFLHQFH�VKRXOG�QR�ORQJHU
EH� RQH� ZKLFK� VHHNV� WR� GHWHUPLQH� 1DWXUH� LWVHOI�
7KHUHIRUH��ZLWKLQ�WKH�FRQWH[W�RI�%ROW]PDQQ¶V�HSLVWH�
PRORJLFDO� WKLQNLQJ�� WKLV� FRQFHSW� RI� FRUUHVSRQGHQFH
DV�VFLHQWLILF� WUXWK�EHFRPHV�RXWGDWHG�DV�%ROW]PDQQ¶V
YLHZV� DUH� EDVHG� XSRQ� WKH� SULQFLSOH� RI� WKHRUHWLFDO
SOXUDOLVP�� $V� D� FRQVHTXHQFH�� VLQFH� PRUH� WKDQ� RQH
PRGHO��RU�WKHRU\��PD\�ZHOO�UHSUHVHQW�WKH�VDPH�JURXS
RI�QDWXUDO�SKHQRPHQD�DQG�RU�H[SHULPHQWDO�GDWD��KRZ
LW� LV� SRVVLEOH� WKDW� VFLHQWLVWV� FDQ� FKRRVH� RQH� PRGHO
DPRQJ�WKH�SRVVLEOH�RQHV"

$W� WKLV� PRPHQW� %ROW]PDQQ� DGYDQFHV� DQRWKHU
GHILQLWLRQ�RI�VFLHQWLILF�WUXWK��WKH�DGHTXDF\��$FFRUGLQJ
WR�KLP�� WKHRU\�$� LV�PRUH�DGHTXDWH� WKDQ� WKHRU\�%� LI
WKH� IRUPHU� LV� FDSDEOH�RI� H[SODLQLQJ�PRUH� UDWLRQDOO\�
PRUH�LQWHOOLJLEO\��D�FHUWDLQ�VHW�RI�QDWXUDO�SKHQRPHQD�
WKDQ�WKH�ODWWHU��,Q�KLV�RZQ�ZRUGV�

³������OHW�PH�FKRRVH�DV�JRDO�RI�WKH�SUHVHQW�WDON
QRW�MXVW�NLQHWLF�PROHFXODU�WKHRU\�EXW�D�ODUJHO\
VSHFLDOL]HG�EUDQFK�RI�LW��)DU� IURP�ZLVKLQJ� WR
GHQ\�WKDW�WKLV�FRQWDLQV�K\SRWKHWLFDO�HOHPHQWV�
,�PXVW�GHFODUH�WKDW�EUDQFK�WR�EH�D�SLFWXUH�WKDW
EROGO\� WUDQVFHQGV� SXUH� IDFWV� RI� REVHUYDWLRQ�
DQG�\HW�,�UHJDUG�LW�DV�QRW�XQZRUWK\�RI�GLVFXV�
VLRQ�DW�WKLV�SRLQW��D�PHDVXUH�RI�P\�FRQILGHQFH
LQ�WKH�XWLOLW\�RI�WKH�K\SRWKHVHV�DV�VRRQ�DV�WKH\
WKURZ� QHZ� OLJKW� RQ� FHUWDLQ� SHFXOLDU� IHDWXUHV
RI�WKH�REVHUYHG�IDFWV��UHSUHVHQWLQJ�WKHLU�LQWHU�
UHODWLRQ�ZLWK� D� FODULW\� XQDWWDLQDEOH� E\� RWKHU
PHDQV��2I�FRXUVH�ZH�VKDOO�DOZD\V�KDYH�WR�UH�
PHPEHU� WKDW�ZH�DUH�GHDOLQJ�ZLWK�K\SRWKHVHV
FDSDEOH� DQG� QHHGIXO� RI� FRQVWDQW� IXUWKHU� GH�
YHORSPHQW�DQG�WR�EH�DEDQGRQHG�RQO\�ZKHQ�DOO
WKH� UHODWLRQV� WKH\� UHSUHVHQW� FDQ� EH� XQGHU�
VWRRG� HYHQ� PRUH� FOHDUO\� LQ� VRPH� RWKHU� ZD\
>����S�����@�´
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³������ :H� PXVW� QRW� DVSLUH� WR� GHULYH� QDWXUH
IURP�RXU� FRQFHSWV�� EXW�PXVW� DGDSW� WKH� ODWWHU
WR� WKH� IRUPHU��:H�PXVW� QRW� WKLQN� WKDW� HYHU\�
WKLQJ�FDQ�EH�DUUDQJHG�DFFRUGLQJ�WR�RXU�FDWH�
JRULHV�RU�WKDW�WKHUH�LV�VXFK�D�WKLQJ�DV�D�PRVW
SHUIHFW� DUUDQJHPHQW�� LW� ZLOO� RQO\� HYHU� EH� D
YDULDEOH�RQH��PHUHO\�DGDSWHG�WR�FXUUHQW�QHHGV
>����S�����@�´

+H� DOVR� QRWHG� WKDW� VLQFH� WKHRULHV� DUH� LPDJHV� RI
1DWXUH��DOO�KDYH�VRPH�H[SODQDWRU\�SRZHU��DQG�WKDW�D
JRRG�WKHRU\�LV�DFKLHYHG�E\�EHLQJ�FDUHIXOO\�FUDIWHG�E\
VFLHQWLVWV�� LQ� D� SURFHVV� VLPLODU� WR� 'DUZLQ¶V� 1DWXUDO
6HOHFWLRQ�

³0DFK�KLPVHOI�KDV� LQJHQLRXVO\�GLVFXVVHG� WKH
IDFW� WKDW� QR� WKHRU\� LV� DEVROXWHO\� WUXH�� DQG
HTXDOO\�KDUGO\�DQ\�DEVROXWHO\�IDOVH�HLWKHU��EXW
HDFK�PXVW� JUDGXDOO\� EH� SHUIHFWHG�� DV� RUJDQ�
LVPV�PXVW� DFFRUGLQJ� WR�'DUZLQ¶V� WKHRU\�� %\
EHLQJ�VWURQJO\�DWWDFNHG��D� WKHRU\�FDQ�JUDGX�
DOO\� VKHG� LQDSSURSULDWH� HOHPHQWV� ZKLOH� WKH
DSSURSULDWH�UHVLGXH�UHPDLQV�>����S�����@�´

2QFH�PRUH��RQH�VKRXOG�QRWH� WKDW� WKHVH� LGHDV� DUH
VWLOO� EHLQJ� HFKRHG� WRGD\� �IRU� LQVWDQFH�� VHH� >���� S�
���@��

����7KH�6HDUFK�IRU�D�*RRG�7KHRU\
,W�LV�LPSRUWDQW�WR�VWUHVV�WKDW�DOWKRXJK�WKHRULHV�DUH

UHSUHVHQWDWLRQV�� DQG�� DV� ZH� VDZ� DERYH�� SHUVRQDO
WKHRUHWLFDO�RSWLRQV�FDQ�HQWHU�LQ�WKHLU�IRUPXODWLRQ��WKH\
DUH�QRW�HQWLUHO\�DUELWUDU\��7KH�EDVLF�DLP�RI�DQ\�WKHRU\
LV�WR�UHSUHVHQW�VRPHWKLQJ�WKDW�LV�JRLQJ�RQ�LQ�1DWXUH�
DQG�D�VXFFHVVIXO�WKHRU\�GRHV�DFKLHYH�WKLV�WR�D�FRQVLG�
HUDEOH�H[WHQW��7KHUHIRUH��VXFK�D�WKHRU\�FDQ�XVH�VRPH
V\PEROV��RU�D�VSHFLILF�PDWKHPDWLFDO�ODQJXDJH��MXVW�DV
FRQYHQWLRQV�� +RZHYHU�� VLQFH� 1DWXUH� LWVHOI� PXVW� EH
UHSUHVHQWHG�LQ�LW��FRQYHQWLRQV�ZLOO�DOZD\V�EH�OLPLWHG
WR�RQO\�WKRVH�DVSHFWV�RI�WKH�PRGHO��RI�WKH�UHSUHVHQWD�
WLRQ��ZKLFK�DUH�QRW�SHUFHLYHG��LQ�WKDW�WKHRU\��DV�EHLQJ
GLUHFWO\�GLFWDWHG�E\�1DWXUH��7KXV��XQGHU�%ROW]PDQQ¶V
SHUVSHFWLYH�� RQH� FDQQRW� VD\� WKDW� WKHRULHV� DUH� MXVW
FRQYHQWLRQV��EHFDXVH�DIWHU�EHLQJ�FDUHIXOO\�FUDIWHG�E\
WKH� VFLHQWLVWV� DV� UHSUHVHQWDWLRQV� RI� XQLTXH�� QRQ�
DUELWUDU\�� QDWXUDO� SKHQRPHQD�� WKH\� EHFRPH� DWWDFKHG
WR�WKHP��DQG�HQG�XS�VD\LQJ�VRPHWKLQJ�XQLTXH�DERXW
ZKDW�LV�JRLQJ�RQ�LQ�1DWXUH�

)LQDOO\��EHVLGHV�EHLQJ�D�JRRG�UHSUHVHQWDWLRQ��WKHUH
LV� VWLOO� DQRWKHU� FULWHULRQ� FDSDEOH� RI� FRQGXFWLQJ� WKH
SUHIHUHQFH�RI�VFLHQWLVWV�WRZDUGV�RQH�SDUWLFXODU�PRGHO�
LWV�SUHGLFWLYH�DELOLW\��7KLV�LV�LPSRUWDQW�EHFDXVH�RQFH�D
FHUWDLQ�WKHRUHWLFDO�SUHGLFWLRQ�LV�FRQILUPHG��WKH�VFLHQ�
WLILF�NQRZOHGJH�DERXW�1DWXUH�LQFUHDVHV�TXDQWLWDWLYHO\�
$� FRUUHFW� SUHGLFWLRQ� LV� DOVR� LPSRUWDQW� EHFDXVH� LW� LV
IRUPXODWHG�ZLWKLQ�WKH�FRQWH[W�RI�D�VSHFLILF�WKHRUHWLFDO
SLFWXUH��6R��E\�EHLQJ�FDSDEOH�RI�SUHGLFWLQJ�XQNQRZQ

SKHQRPHQD��D�PRGHO�VKRZV�DOO�LWV�H[SODQDWRU\�SRZHU
VLQFH�LW�LV�QRW�RQO\�FDSDEOH�RI�DQQRXQFLQJ�WKH�DOUHDG\
NQRZQ�³SLHFHV´��EXW�LW�LV�DOVR�DEOH�WR�JR�HYHQ�IXUWKHU�
VKRZLQJ� WKH� H[LVWHQFH� RI� RWKHU� VWLOO� PLVVLQJ� SLHFHV
ZKLFK�DUH�QHFHVVDU\�IRU�D�GHHSHU�DQG�PRUH�RUJDQL]HG
XQGHUVWDQGLQJ�RI�1DWXUH��2QH�FDQQRW�IRUJHW�WKDW�RQH
RI� WKH�PRVW� LPSRUWDQW�DLPV�RI�VFLHQFH�LV� WR� LQFUHDVH
DQG�RUJDQL]H�RXU�NQRZOHGJH�DERXW�1DWXUH��DQG�WKXV�
D� FHUWDLQ� WKHRU\� LV� ULFKHU� WKDQ� RWKHUV� LI� LW� LV� DEOH� WR
EHWWHU� FRQWULEXWH� WR� VXFK� DQ� LQFUHDVH� DQG� RUJDQL]D�
WLRQ��6XFK�D�SUHIHUHQFH�IRU�WKH�ULFKHU�WKHRULHV�PDNHV
WKHP�PRUH�OLNHO\�WR�EH�XVHG��DQG�GHYHORSHG��WKDQ�WKH
SRRUHU�RQHV��DQG�DIWHU�D�ZKLOH� WKH�GLVWDQFH�EHWZHHQ
WKHP�PD\�EH�VR�JUHDW�WKDW�LW�PD\�QR�ORQJHU�EH�ZRUWK
IRU� UHVHDUFKHUV� WR�NHHS� RQ�ZRUNLQJ�ZLWK� WKH� SRRUHU
UHSUHVHQWDWLRQV��ZKLFK�DUH�WKHQ�SXW�DVLGH�DQG��XVXDOO\�
IRUJRWWHQ�

�� &RVPRORJLFDO�0RGHOV�DV�,PDJHV
RI�WKH�8QLYHUVH

,Q�RUGHU�WR�UHODWH�WKH�SUHYLRXV�GLVFXVVLRQ�WR�LVVXHV
LQ� FRVPRORJ\� ZH� QHHG�� ILUVW� RI� DOO�� WR� GLVWLQJXLVK
1DWXUH� IURP� LWV� UHSUHVHQWDWLRQV�� WKDW� LV�� IURP� RXU
WKHRUHWLFDO� LPDJHV�� 7KHUHIRUH�� ZH� VKDOO� DGRSW� WKH
IROORZLQJ� GLIIHUHQFH� EHWZHHQ� WKH� WHUPV� C8QLYHUVHC
DQG� CXQLYHUVHC��7KH� ILUVW� WHUP��ZLWK�FDSLWDO� C8C��ZLOO
UHIHU�WR�WKH�DVSHFWV�RI�1DWXUH�IURP�ZKLFK�WKH�GLIIHUHQW
WKHRUHWLFDO� PRGHOV� DUH� EXLOW�� ZKLOH� WKH� VHFRQG� RQH�
ZLWK� VPDOO� CXC��ZLOO� UHIHU� WR� WKH�PRGHOV� WKHPVHOYHV�
%\� PHDQV� RI� WKLV� GLVWLQFWLRQ�� DQG� EHDULQJ� LQ� PLQG
%ROW]PDQQ¶V� WKHVHV�� ZH� FDQ� VWDWH� WKDW� WKH� GLIIHUHQW
WKHRUHWLFDO�PRGHOV�RI�WKH�8QLYHUVH�DUH�WKHQ�³XQLYHUVH
PRGHOV´�� WKDW� LV�� ³FRVPRORJLFDO� PRGHOV´�� RU� VLPSO\
³FRVPRORJLHV´�RU�³XQLYHUVHV´��&RVPRORJ\�LV�WKHQ�WKH
VFLHQFH� WKDW� DWWHPSWV� WR� FUHDWH� ZRUNLQJ� UHSUHVHQWD�
WLRQV�RI�WKH�8QLYHUVH��$V�D�FRQVHTXHQFH��WKHRUHWLFDO
SOXUDOLVP� WHOOV� XV� WKDW� WKHUH�PD\� EH�PDQ\� GLIIHUHQW
FRVPRORJLHV��ZKHUH�HDFK�RQH�DGRSWV�GLIIHUHQW�LPDJHV
RI�WKH�8QLYHUVH��DOWKRXJK�LWV�WUXH�QDWXUH� LV��DQG�ZLOO
DOZD\V�EH��XQNQRZDEOH�

)URP� WKH� SHUVSHFWLYH� GHVFULEHG� LQ� WKH� SUHYLRXV
VHFWLRQV�ZH�FDQ�VHH�KRZ�GDPDJLQJ�GRJPDWLF�WKLQNLQJ
FDQ� EH�� VLQFH� LQ� LWV� PRVW� EDVLF� VHQVH� LW� GHQLHV� WKH
FRVPRORJLFDO� FRPPXQLW\� WKH� RSWLRQ� RI� WKLQNLQJ
GLIIHUHQWO\� WKDQ� WKH� FXUUHQW� DFFHSWHG� YLHZ�� 7KDW
LQKLELWV�WKH�DSSHDUDQFH�RI�GLIIHUHQW�WKHRUHWLFDO�UHSUH�
VHQWDWLRQV��ZKLFK��DFFRUGLQJ�WR�WKH�WKHVLV�RI�WKHRUHWL�
FDO�SOXUDOLVP��DUH�IXQGDPHQWDO�IRU�WKH�GHYHORSPHQW�RI
PRGHUQ�FRVPRORJ\��,Q�RWKHU�ZRUGV��GRJPDWLVP�JRHV

����������������������������������������������������������
 7KH� WHUPV� 8QLYHUVH�� XQLYHUVH�� FRVPRORJLHV�� HWF��

DUH�IRXQG�LQ�WKH�OLWHUDWXUH�DV�XVXDOO\�KDYLQJ�PHDQ�

LQJV� FORVH� WR� WKH� RQHV� JLYHQ� LQ� WKLV� DUWLFOH�� 7KHUH�

IRUH��ZKDW� LV� EHLQJ� GRQH� KHUH� LV� RQO\� WR� VWDWH� SUH�

FLVHO\�WKHLU�PHDQLQJV�LQ�WKLV�FRQWH[W�
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DJDLQVW� WKHRUHWLFDO� SOXUDOLVP�� 7KHUHIRUH�� EHDULQJ� LQ
PLQG�ZKDW�ZH�GLVFXVVHG� LQ����� LW� LV� QRW�RQO\�GHVLU�
DEOH��EXW�HVVHQWLDO� WKDW�GLIIHUHQW� WKHRUHWLFDO�SLFWXUHV�
L�H���WKHRUHWLFDO�UHSUHVHQWDWLRQV�RWKHU�WKDQ�WKH�)/5:
PRGHO� HPHUJH�� EH� FRQVLGHUHG� DQG� GHYHORSHG� LQ
FRVPRORJ\�QRZDGD\V��7KH�SUHVHQW�GD\�GRPLQDQFH�RI
WKH� VWDQGDUG� PRGHO�� GXH� WR� LWV� LPSUHVVLYH� DFKLHYH�
PHQWV�� VKRXOG� QRW� EH� XVHG� DV� DUJXPHQW� DJDLQVW� WKH
HPHUJHQFH�RI�PRGHOV�ZKLFK�PD\�FKDOOHQJH�WKH�VWDQ�
GDUG�)/5:�SLFWXUH��$QG�LI�LQ�WKH�HQG�WKRVH�GLIIHUHQW
UHSUHVHQWDWLRQV�DUH�ZURQJ�RU�SURGXFH�ZRUVH�PRGHOV
WKDQ�WKH�VWDQGDUG��FRVPRORJ\�ZLOO�JDLQ�LQ�WKH�SURFHVV�
HVSHFLDOO\�WKH�)/5:�FRVPRORJLHV�

2QH�PXVW�VWUHVV�WKDW�WKH�WKHRUHWLFDO�SOXUDOLVP�GRHV
QRW�QHFHVVDULO\� LPSO\�FRPSHWLWLRQ�DPRQJ� WKH�GLIIHU�
HQW�WKHRULHV��EXW�LW�RIWHQ�PHDQV�FRPSOHPHQWDULW\��7KLV
LV�H[DFWO\�ZKDW�0DWUDYHUV��(OOLV�DQG�6WRHJHU�>�@�VHHN
ZKHQ�WKH\�DUJXH�LQ�IDYRXU�RI�D�PRUH�SKHQRPHQRORJL�
FDO�DSSURDFK� WR�FRVPRORJ\�� ,QDVPXFK�DV�� DFFRUGLQJ
WR� %ROW]PDQQ¶V� WKHVHV�� DOO� WKHRULHV� KDYH� VRPH� H[�
SODQDWRU\� SRZHU�� DOO� FRVPRORJLHV� HQG� XS� VD\LQJ
VRPHWKLQJ�DERXW� WKH�SK\VLFDO�SURFHVV� WKDW�DUH�JRLQJ
RQ�LQ�WKH�8QLYHUVH��EHFDXVH�QRW�DOO�FRVPRORJLHV�XVH
WKH�VDPH�VHW�RI�LGHDV�DQG�SKHQRPHQD�ZKLFK�WKH\�VHHN
WR� H[SODLQ�� 7KHUHIRUH�� WKH� HPHUJHQFH� RI� GLIIHUHQW
FRVPRORJLHV��IDU�IURP�EHLQJ�D�SUREOHP�IRU�RXU�EHWWHU
XQGHUVWDQGLQJ�RI�WKH�8QLYHUVH��LV�HVVHQWLDO�IRU�LW��$QG
LI� WKRVH� GLIIHUHQW� FRVPRORJLHV� KDYH� HOHPHQWV�ZKLFK
FRQWUDGLFW� HDFK� RWKHU�� REVHUYDWLRQV� SURYLGH� WKH� ILUVW
PHFKDQLVP��EXW�QRW�WKH�RQO\�RQH��ZKLFK�DOORZV�XV�WR
GLVFDUG� WKH� LQDSSURSULDWH� HOHPHQWV� RI� WKH� HPHUJHQW
FRVPRORJLHV�

7KH� GLIIHUHQW� FRVPRORJLHV� VKRXOG� HLWKHU� EH� LQ
FRPSHWLWLRQ�DPRQJ� WKHPVHOYHV�RU� FRPSOHPHQW� HDFK
RWKHU��EXW�DV�QRQH�FDQ�EH�FRQIXVHG�ZLWK�WKH�8QLYHUVH�
QR� FRVPRORJ\� SURGXFHV� XOWLPDWH� NQRZOHGJH� RI� LW�
2QH� FRVPRORJLFDO�PRGHO� FDQ� RQO\� EH� SURYLVLRQDOO\
EHWWHU�WKDQ�DQRWKHU��,W�LV�RXU�REVHUYDWLRQDO�LQWHUDFWLRQ
ZLWK� WKH�8QLYHUVH� WKDW�SURGXFHV� WKH�HPSLULFDO� EDVLV
XSRQ�ZKLFK� FRVPRORJLHV� DUH� FUHDWHG�� DQG� LQDVPXFK
DV� WKLV� LQWHUDFWLRQ� LV� EDVLFDOO\� WHFKQRORJLFDO�� WKLV
HPSLULFDO�EDVLV�ZLOO�EH�FKDQJHG�E\�WHFKQRORJLFDO�DQG
WKHRUHWLFDO� SURJUHVV� ZKLFK� LWVHOI� FUHDWHV� WKH� FRQGL�
WLRQV�IRU�WKH�SDUWLDO�RU�FRPSOHWH�WUDQVIRUPDWLRQ�RI�WKH
FRVPRORJLFDO�PRGHOV��%\�WKH�VDPH�WRNHQ�� WKH�GLYHU�
VLW\�RI�WHFKQRORJLFDO�PHDQV�SURGXFHV�GLIIHUHQW� LQWHU�
DFWLRQV� DQG�� WKHUHIRUH�� GLIIHUHQW� HPSLULFDO� EDVLV� WKDW
OHDG�WR�SRVVLEOH�GLIIHUHQW�FRVPRORJLHV�

���&RQFOXVLRQ
)URP�ZKDW�ZH�KDYH�VHHQ�LQ�WKH�SUHYLRXV�VHFWLRQV�

ZH� FDQ� FRQFOXGH� WKDW� GRJPDWLVP� ZRUNV� DJDLQVW
VFLHQWLILF�SURJUHVV�DQG�� WR�DYRLG�LW��D�FKDQJH�RI�DWWL�
WXGH�VKRXOG�EH�DGRSWHG�E\�FRVPRORJLVWV��7KLV�FKDQJH
LV�UHDOL]HG�E\�WKH�DGRSWLRQ�RI�WKH�WKHRUHWLFDO�SOXUDOLVP

DV�D�EHWWHU�HSLVWHPRORJLFDO�IUDPHZRUN�IRU�UHVHDUFK�LQ
FRVPRORJ\��%\�PHDQV�RI� WKLV� WKHVLV� LW� LV�SRVVLEOH� WR
DYRLG�WKH�GHHS�URRWHG�DQG�XQMXVWLILHG�EHOLHI�LQ�LGHDV
ZKLFK�DUH�QRWKLQJ�PRUH�WKDQ�MXVW�SHUVRQDO�EHOLHIV��$V
VHHQ� DERYH�� WKRVH� LGHDV� DUH� QHFHVVDU\�� DQG� SHUKDSV
LQGLVSHQVDEOH�� IRU� WKH� IRUPXODWLRQ� RI� WKH� GLIIHUHQW
UHSUHVHQWDWLRQV�RI�1DWXUH��DV�VXFK�IRUPXODWLRQ�LV�DOVR
D�UHVXOW�RI�WKH�IUHH�FUHDWLRQ�RI�WKH�VFLHQWLVWV��+RZHYHU�
WKRVH�SHUVRQDO�EHOLHIV�ZLOO�DOZD\V�EH�UHVWULFWHG�WR�WKH
WKHRUHWLFDO�PRGHOV�DQG��DW�EHVW��WKH\�FDQ�RQO\�JHQHUDWH
EHWWHU��RU�ZRUVH��UHSUHVHQWDWLRQV�RI�1DWXUH��0RUHRYHU�
WKH\�VKRXOG�QHYHU�EH�FRQIXVHG�ZLWK� WKH�³WUXH´�8QL�
YHUVH�VLQFH�LWV�XOWLPDWH�UHDOLW\�LV�XQNQRZDEOH�

,QDVPXFK�DV�QR�FRVPRORJLFDO�PRGHO�FDQ�HYHU�EH
FDSDEOH� RI� KROGLQJ� XOWLPDWH� NQRZOHGJH� DERXW� WKH
8QLYHUVH��WKHQ�LW�IROORZV�WKDW�QR�FRVPRORJ\�FDQ�KROG
HWHUQDO� WUXWKV�� 7KHQ�� WKH� ODUJHU� WKH� QXPEHU� RI� FRV�
PRORJLHV� DYDLODEOH� WR� FRVPRORJLVWV�� WKH� KLJKHU� WKH
FKDQFHV�RI�ZH�REWDLQLQJ�EHWWHU�UHSUHVHQWDWLRQV�RI�WKH
8QLYHUVH�

6FLHQWLILF�NQRZOHGJH�LV�EHVW�FKDUDFWHUL]HG�E\� WKH
FRQWLQXRXV� VHDUFK� IRU� EHWWHU�� EXW� QHYHU� GHILQLWLYH�
UHSUHVHQWDWLRQV� RI� QDWXUDO� SKHQRPHQD�� 7KH� UHSODFH�
PHQW� RI� D� WKHRU\� E\� DQRWKHU�� WKH� PDLQ� IHDWXUH� RI
PRGHUQ�VFLHQFH��FDQ�RQO\�KDSSHQ�LI�LW�LV�DVVXUHG�WKDW
QR�VFLHQWLILF�WKHRU\�FDQ�UHDFK�WKH�VWDJH�RI�GHILQLWLYH
WUXWK��,Q�RWKHU�ZRUGV��D�VFLHQWLILF�WKHRU\�FDQ�RQO\�EH
EHWWHU�WKDQ�DQRWKHU�RQH��DQG�QRWKLQJ�PRUH��7KHUHIRUH�
VLQFH�DQ\�FRVPRORJLFDO�PRGHO�FDQ�RQO\�DLP� WR�EH�D
WHPSRUDU\�H[SODQDWLRQ�RI�ZKDW�RQH�FKRRVHV�RU�LV�DEOH
WR�REVHUYH�DQG�H[SHULPHQW�LQ�WKH�8QLYHUVH��ZKHQ�LW�LV
IRUPXODWHG� LW� LV� DOUHDG\� GRRPHG� WR� GLVDSSHDU�� 7KH
LURQ\� DOZD\V� SUHVHQW� LV� WKDW� QR� RQH� FDQ� WHOO� ZLWK
SUHFLVLRQ�ZKHQ�WKDW�ZLOO�KDSSHQ��XQOHVV�RQH� WDNHV�D
GRJPDWLF�SRVWXUH�

,Q�FRQFOXVLRQ��ZH�EHOLHYH�WKDW�LW�ZRXOG�EH�HVVHQ�
WLDO� WKDW�FRVPRORJLVWV� LQ�JHQHUDO� UHFRJQL]H� WKDW� WKHLU
WKHRULHV�DQG�PRGHOV�DERXW� WKH�8QLYHUVH�DUH�QRWKLQJ
PRUH�WKDQ�UHSUHVHQWDWLRQV��7KLV�H[SOLFLW�GLVWLQFWLRQ�LV
YHU\�LPSRUWDQW�DV�LW�ZRXOG�FUHDWH�WKH�SURSHU�HQYLURQ�
PHQW� ZKHUH� GLIIHUHQW� WKHRULHV� DQG� PRGHOV� FDQ� OLYH
WRJHWKHU�ZLWKRXW�WKH�GDQJHU�RI�GRJPDWLVP�

$FNQRZOHGJPHQWV
:H�ZRXOG� OLNH� WR� H[SUHVV�RXU� WKDQNV� WR�0�$�+�

0DF&DOOXP�� '�5�� 0DWUDYHUV�� 6�� )�� 5XW]�� :�5�
6WRHJHU�DQG�$�/�/��9LGHLUD� IRU� UHDGLQJ� WKH�SUHOLPL�
QDU\�PDQXVFULSW� DQG� IRU� XVHIXO� GLVFXVVLRQV�� VXJJHV�
WLRQV�DQG�UHPDUNV��)LQDQFLDO�VXSSRUW�IURP�WKH�&13T
LV�DOVR�DFNQRZOHGJHG�

5HIHUHQFHV
>�@ 'LQJOH��+���������0��1��5��$VWU��6RF�������������TXRWD�

WLRQ�DW�SDJH�����

>�@ 0DWUDYHUV��'�5���(OOLV��*�)�5��	�6WRHJHU��:�5���������4�

-��5��$VWU��6RF����������
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>�@ 7ROPDQ��5�&���������3URF��1DW��$FDG��6FL���:DVK�������

�����VHH�SDJH�����

>�@ 0DF&DOOXP��0�$�+���������LQ�7KHRU\�DQG�2EVHUYD�

WLRQDO�/LPLWV�LQ�&RVPRORJ\��3URF��9DWLFDQ�2EV��&RQI���S�

�����HG�6WRHJHU��:�5���6SHFROD�9DWLFDQD��9DWLFDQ��VHH

SDJHV���������

>�@ :HVVRQ��3�6���������,Q�7KHRU\�DQG�2EVHUYDWLRQDO�/LPLWV

LQ�&RVPRORJ\��3URF��9DWLFDQ�2EV��&RQI���S�������HG

6WRHJHU��:�5���6SHFROD�9DWLFDQD��9DWLFDQ��VHH�SDJH�����

>�@ 5RWKPDQ��7��	�(OOLV��*�)�5���������$VWURQRP\������1R�

������VHH�SDJH����

>�@ .UDVLQVNL��$���������,QKRPRJHQHRXV�&RVPRORJLFDO

0RGHOV���&DPEULGJH�8QLYHUVLW\�3UHVV��VHH�SDUW�,;��$I�

WHUWKRXJKWV�

>�@ GH�9DXFRXOHXUV��*���������6FLHQFH�������������VHH�SDJHV

����������

>�@ %ROW]PDQQ��/���������3RSXOlUH�6FKULIWHQ��-�$��%DUWK�

/HLS]LJ��(QJOLVK�WUDQVODWLRQV�LQ�>��@�

>��@ %ROW]PDQQ��/���������7KHRUHWLFDO�3K\VLFV�DQG

3KLORVRSKLFDO�3UREOHPV��6HOHFWHG�:ULWLQJV��HG

0F*XLQQHVV��%���5HLGHO��'RUGUHWFKW��LW�FRQWDLQV�WKH

(QJOLVK�WUDQVODWLRQ�RI�PDQ\�WH[WV�RI�>�@�

>��@ %ROW]PDQQ��/���������hEHU�GLH�8QHQWEHKUOLFKNHLW

GHU�$WRPLVWLN�LQ�GHU�1DWXUZLVVHQVFKDIW��LQ�>�@��SS������

����

>��@ %ROW]PDQQ��/���������2Q�WKH�,QGLVSHQVDELOLW\�RI

$WRPLVP�LQ�1DWXUDO�6FLHQFH��>��@��SS��������

>��@ 2VWZDOG��:���������'LH�8HEHUZLQGXQJ�GHV�ZLVVHQ�

VFKDIWOLFKHQ�0DWHULDOLVPXV��LQ�,Q�$EKDQGOXQJHQ�XQG

9RUWUDHJH��$OOJHPHLQHV�,QKDOWHV��������������SS������

�����9HLW��DQG�&R���/HLS]LJ�

>��@ 9LGHLUD��$�$�3���������$WRPLVPH�(SLVWpPRORJLTXH

HW�3OXUDOLVPH�7KpRULTXH�GDQV�OD�3HQVpH�GH�%ROW]PDQQ�

3K'�WKHVLV��(TXLSH�5HKVHLV��&156���8QLYHUVLW\�RI�3DULV

9,,�

>��@ 9LGHLUD��$�$�3���������$WRPLVP�DQG�(QHUJHWLFV�DW

WKH�HQG�RI�WKH���WK�&HQWXU\��WKH�/XHEHFN�0HHWLQJ�RI

������SUHSULQW�&%3)�&6��������

>��@ %ROW]PDQQ��/���������hEHU�GLH�%HGHXWXQJ�YRQ

7KHRULHQ��LQ�>�@��SS��������

>��@ %ROW]PDQQ��/���������2Q�WKH�6LJQLILFDQFH�RI�7KHR�

ULHV��LQ�>��@��SS��������

>��@ %ROW]PDQQ��/���������0RGHO��LQ�>��@��SS����������

>��@ 6WRHJHU��:�5���������&RQWHPSRUDU\�3K\VLFV�DQG

2QWRORJLFDO�6WDWXV�RI�WKH�/DZV�RI�1DWXUH��LQ�4XDQWXP

&RVPRORJ\�DQG�WKH�/DZV�RI�1DWXUH��SS�����������HGV

5XVVHO��5�-���0XUSK\��1���DQG�,VKDP��&�-���6SHFROD�9DWL�

FDQD�

>��@ %ROW]PDQQ��/���������'LH�*UXQGSULQ]LSLHQ�XQG

*UXQGJOHLFKXQJHQ�GHU�0HFKDQLN��]ZHLWH�9RUOHVXQJ��LQ

>�@��SS����������

>��@ %ROW]PDQQ��/���������2Q�WKH�)XQGDPHQWDO�3ULQFL�

SOHV�DQG�(TXDWLRQV�RI�0HFKDQLFV��LQ�>��@��SS����������

>��@ %ROW]PDQQ��/���������8HEHU�GLH�(QWZLFNOXQJ�GHU

0HWKRGHQ�GHU�WKHRUHWLVFKHQ�3K\VLN�LQ�QHXHUHU�=HLW��LQ

>�@��SS����������

>��@ %ROW]PDQQ��/���������2Q�WKH�'HYHORSPHQW�RI�WKH

0HWKRGV�RI�7KHRUHWLFDO�3K\VLFV�LQ�5HFHQW�7LPHV��LQ

>��@��SS���������

>��@ %ROW]PDQQ��/���������2Q�6WDWLVWLFDO�0HFKDQLFV��LQ

>��@��SS����������

>��@ %ROW]PDQQ��/���������$Q�,QDXJXUDO�/HFWXUH�RQ

1DWXUDO�3KLORVRSK\��LQ�>��@��SS����������

0DUFHOR�%��5LEHLUR

'HSW��0DWKHPDWLFDO�3K\VLFV

,QVWLWXWH�RI�3K\VLFV

)HGHUDO�8QLYHUVLW\�RI�5LR�GH�-DQHLUR

&�3���������,OKD�GR�)XQGmR

5LR�GH�-DQHLUR��5-������������%UD]LO

H�PDLO��PEU#LI�XIUM�EU

$QWRQLR�$��3��9LGHLUD�

'HSW��RI�3KLORVRSK\

6WDWH�8QLYHUVLW\�RI�5LR�GH�-DQHLUR

5XD�6mR�)UDQFLVFR�;DYLHU����

5LR�GH�-DQHLUR��5-������������%UD]LO

����������������������������������������������������������
� $OVR��&,1'��2EVHUYDWyULR�1DFLRQDO�&13T��5LR�GH�-DQHLUR��%UD]LO��H�PDLO��JXWR#RQ�EU

,Q�0HPRU\��&KDOPHUV�:��6KHUZLQ
&KDOPHUV� :LOOLDPV� 6KHUZLQ� �E�� 1RYHPEHU

���������G��)HEUXDU\�����������ZDV�RQH�RI�$PHULFD¶V
IRUHPRVW� SK\VLFLVWV� DQG� VFLHQFH� DGPLQLVWUDWRUV�� +LV
SURIHVVLRQDO�FDUHHU�LQFOXGHG�D�GRFWRUDWH�LQ�SK\VLFV�DW
WKH� 8QLYHUVLW\� RI� &KLFDJR�� D� SK\VLFV� SURIHVVRUVKLS
DQG����\HDUV�RI�WHDFKLQJ�DW�WKH�8QLYHUVLW\�RI�,OOLQRLV�
SRVWV� DW� WKH� 0�,�7�� 5DGLDWLRQ� /DERUDWRU\� �JURXS
OHDGHU�� DQG�&ROXPELD�8QLYHUVLW\�� WKH� SRVW� RI� &KLHI
6FLHQWLVW�RI�WKH�$LU�)RUFH���������SRVLWLRQV�RI�OHDGHU�

VKLS� LQ� WKH�2IILFH�RI�'HSXW\� IRU�'HIHQVH��5HVHDUFK
DQG�(QJLQHHULQJ��LQ�WKH�3HQWDJRQ��DQG�LQ�WKH�2IILFH
RI�6FLHQFH�DQG�7HFKQRORJ\��DQG�YDULRXV�DGPLQLVWUD�
WLYH� SRVLWLRQV� ZLWK� LQGXVWU\�� LQFOXGLQJ� WKH� *HQHUDO
$WRPLF� &RPSDQ\� �6DQ� 'LHJR�� DQG� WKH� $HURVSDFH
&RUSRUDWLRQ�

7KURXJKRXW�KLV�YDULHG�FDUHHU�&KDO�QHYHU� ORVW�KLV
ORYH�RI�SK\VLFV�DQG�KLV�UHPDUNDEOH�DELOLW\� WR�UHGXFH
VHHPLQJO\�FRPSOH[�DQG�VRSKLVWLFDWHG�SK\VLFDO�SURE�
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OHPV� WR� WKHLU� LQWXLWLYH� HVVHQFH��7KLV� LV� SHUKDSV� EHVW
LOOXVWUDWHG� LQ� KLV� ERRN� %DVLF� &RQFHSWV� RI� 3K\VLFV
�+ROW�� 5LQHKDUW� DQG� :LQVWRQ�� 1HZ� <RUN�� ������
ZKLFK�LV�VWLOO�RQH�RI�WKH�PRVW�HIIHFWLYH�DQWLGRWHV�WR�WKH
SUHYDLOLQJ� RYHU�PDWKHPDWL]DWLRQ� RI� WKH� VXEMHFW�� +H
ZURWH� DOVR� DQ� ,QWURGXFWLRQ� WR� 4XDQWXP� 0HFKDQLFV
�VDPH�SXEOLVKHUV���:KLOH�DW�,OOLQRLV�KH�FRQFHLYHG�DQG
FDXVHG� WR� EH� SHUIRUPHG� WKH� 6KHUZLQ�5DZFOLIIH� H[�
SHULPHQW� �³(OHFWURPDJQHWLF� 0DVV� 	� WKH� ,QHUWLDO
3URSHUWLHV�RI�1XFOHL�´�5HSRUW�������0DUFK����������
&RRUGLQDWHG� 6FLHQFH� /DERUDWRU\�� 8QLYHUVLW\� RI
,OOLQRLV��8UEDQD��,OOLQRLV���DQ�H[SHULPHQW�HVWDEOLVKLQJ
WKH� ODFN�RI� WHQVRU�SURSHUWLHV� RI� QXFOHDU�PDVV� WKDW� ,
SHUVRQDOO\� FRQVLGHU� WR� UDQN� LQ� VLJQLILFDQFH� ZLWK
0LFKHOVRQ�0RUOH\�� DV� RQH� RI� WKH� JUHDW�� DOO�
HQFRPSDVVLQJ� QXOO� UHVXOWV� RI� RXU� WLPH�� ,W� LV� D� FRP�
PHQWDU\� RQ� WKH� SUHYDLOLQJ� VWDWH� RI� WKH� VFLHQWLILF� OLW�
HUDWXUH�WKDW�WKLV�H[SHULPHQW�ZDV�QHYHU�UHSRUWHG�LQ�WKH
UHJXODU�MRXUQDOV��,Q������KH�SXEOLVKHG�LQ�WKH�3K\VLFDO
5HYLHZ� D� IXQGDPHQWDO� SDSHU� DVVRFLDWLQJ� WKH� WHP�
SHUDWXUH� FRHIILFLHQW� RI� WKH� 0RHVVEDXHU� HIIHFW� ZLWK
UHODWLYLVWLF�WLPH�GLODWDWLRQ�

2QH�RI�KLV�ODVW�SXEOLFDWLRQV�WR�UHFHLYH�ZLGHVSUHDG
QRWLFH� ZDV� ³1HZ� H[SHULPHQWDO� WHVW� RI� /RUHQW]¶V
WKHRU\�RI�UHODWLYLW\´�>3K\V��5HY��$�����������������@�
$ZDUH� RI� WKH� ORQJVWDQGLQJ� LQDELOLW\� RI� DQ\� H[SHUL�
PHQW� WR�UHYHDO� WKH�/RUHQW]�FRQWUDFWLRQ��&KDO� VRXJKW
WR�WHVW�WKH�REVHUYDWLRQDO�FRQVHTXHQFHV�RI�LQWHUSUHWLQJ
WKH� FRQWUDFWLRQ� DV� D� SK\VLFDO� SKHQRPHQRQ� DIIHFWLQJ
DWRPLF� ERQG� OHQJWKV�� 7KLV� ZDV� WKH� RULJLQDO� LGHD
EHKLQG�WKH�/RUHQW]�HWKHU�WKHRU\��6KHUZLQ�VKRZHG�WKDW
D� FRQVHTXHQFH�ZRXOG� EH� D� ³UHOD[DWLRQ´� WLPH� ODJ� RI
FRQWUDFWLRQ�DQG�GH�FRQWUDFWLRQ�WKDW�FRXOG�EH�REVHUYHG
DV�D�SHULRGLF�SKDVH�VKLIW�LQ�VXLWDEOH�URWDU\�JHRPHWU\�
,Q�KLV�UHWLUHPHQW�KH�VHW�XS�WKH�UHTXLUHG�DSSDUDWXV�DQG
FDUULHG� RXW� WKH� H[SHULPHQW� ZLWK� KLV� RZQ� UHVRXUFHV�
7KH� UHVXOWV� ZHUH� DJDLQ� QHJDWLYH�� 7KH� /RUHQW]� FRQ�
WUDFWLRQ� NHSW� LWV� UHFRUG� FOHDQ� RI� QHYHU� KDYLQJ� EHHQ
VHHQ�E\�DQ\�VFKHPH�RI�GLUHFW�REVHUYDWLRQ��7KH�IDFW�RI
KLV�SXWWLQJ�VXFK�D�TXHVWLRQ�WR�QDWXUH�VXJJHVWV�WKDW�DV
&KDO� PDWXUHG� KH� EHFDPH� SURJUHVVLYHO\� GLVVDWLVILHG
ZLWK� FRQYHQWLRQDO� YLHZV� DQG� UHFHLYHG� RSLQLRQV� LQ
SK\VLFV�� ,QFUHDVLQJO\�� LQGHHG�� KH� VWUXFN� RXW� RQ� KLV
RZQ� DQG� KDG� WR� WKLQN� DQG� VHH� IRU� KLPVHOI�� $QG� LQ
GLUHFW�PHDVXUH�DV�WKLV�LQGHSHQGHQFH�RI�PLQG�DVVHUWHG

LWVHOI��KLV�SDSHUV�EHFDPH�XQSXEOLVKDEOH�LQ�WKH�HVWDE�
OLVKHG�SK\VLFV�PHGLD�

7KH� ZULWHU� KDV� D� QXPEHU� RI� XQSXEOLVKHG� ³SUH�
SULQWV´� IURP� &KDO¶V� ODWHU� GD\V�� GHDOLQJ� SDUWLFXODUO\
ZLWK�WKH�VXEMHFW�RI�RSWLFDO�DEHUUDWLRQ��ZKLFK�EHFDPH
RQH�RI�KLV�VSHFLDO�LQWHUHVWV��7KHVH�VKRZ�KLV�SHQFKDQW
IRU� GRZQ�WR�HDUWK� GHWDLOHG� FDOFXODWLRQV� RI� SDUWLFXODU
FDVHV�� )RU� KH� NQHZ� WKH� GDQJHUV� RI� OHDSLQJ� WR� WKH
JHQHUDO�ZLWKRXW�SURFHHGLQJ�WKURXJK�WKH�SDUWLFXODU��+H
IHOW� WKDW� WKHUH� ZHUH� ORJLFDO� SUREOHPV� ZLWK� VSHFLDO
UHODWLYLW\�DQG�DJDLQ�VWUXFN�RXW�RQ�KLV�RZQ�WR�HODERUDWH
³$�1HZ�7KHRU\�RI�5HODWLYH�0HDVXUHPHQW�´�5HDGHUV
RI�$SHLURQ�GR�QRW�KDYH�WR�EH�WROG�WKDW�WKLV��WRR��ZDV
XQSXEOLVKDEOH�LQ�ILUVW�OLQH�MRXUQDOV�

$Q\RQH� VR� GHVLULQJ� FDQ� REWDLQ� IURP�PH� D� VDP�
SOLQJ�RI�VXFK�SDSHUV�IURP�6KHUZLQ¶V�ODWHU�\HDUV��7KH\
PDUN�WKH�ILQDO�DFFRPSOLVKPHQWV�RI�D�JUHDW�DQG�RULJL�
QDO�PLQG�WKDW��OLNH�+HUEHUW�'LQJOH¶V��KDG�LQ�PDWXULW\
IUHHG� LWVHOI� IURP� IHDOW\� WR� WKH� VWDWXV� TXR�� ,I� SK\VLFV
SRVVHVVHG�D�VRFLDO�G\QDPLF�FDSDEOH�RI�H[SORLWLQJ�WKH
GLVWLQFWLRQ�EHWZHHQ�ZLVGRP�DQG�VHQLOLW\��WKH�ZRUNV�RI
VXFK� SHRSOH� ZRXOG� EH� KRQRUHG� DV� UHSUHVHQWLQJ� WKH
MXGJPHQW� RI� H[SHULHQFH� XSRQ� WKH� IDVKLRQV� RI� WKH
KHUG��%XW�WKH�KHUG��IRU�ZKLFK�UHDG�³SURIHVVLRQDOLVP´�
KDV� QR� IHOW� QHHG� IRU� VXFK� MXGJPHQWV� DQG� VR� ³SUR�
JUHVVHV´� LQ� LWV� RZQ� OHPPLQJ� IDVKLRQ�� 7KRVH� RI� XV
OHVVHU�OLJKWV�ZKR�KDYH�NQRZQ�QRWKLQJ�EXW�IUXVWUDWLRQ
LQ� RXU� DWWHPSWV� WR� ORRVHQ� WKH� GHDWKJULS� RI� SURIHV�
VLRQDO�FRQVHQVXV��RI�LGLRW�VDYDQWV��XSRQ�WKH�YLWDOV�RI
VFLHQFH�PD\� WDNH� VRPH� EHQHIDFWLRQ� IURP� &KDOPHUV
6KHUZLQ¶V�IDLOXUH��,I�WKDW�YHULWDEOH�WLWDQ�RI�UDWLRQDOLW\
FRXOG� QRW� UHVWRUH� D� PRGLFXP� RI� SOXUDOLVP� WR� WKH
IRXQGDWLRQV� RI� SK\VLFV�� ZKR� FRXOG"� ,W� OLHV� DOUHDG\
EH\RQG�WKH�SRZHU�RI�DQ\�LQGLYLGXDO�

,Q�KLV�H[SHULHQFH�RI�OLIH�6KHUZLQ�ZDV�IRUWXQDWH�WR
EH� KHOSHG� LPPHDVXUDEO\� E\� D� ZLIH� ZKR� FRPSOH�
PHQWHG�KLV�RZQ�LQWHOOLJHQFH�DQG�KDQGVRPH�SK\VLTXH�
DQG�D� ODUJH�IDPLO\� WKDW�VXSSRUWHG�KLP�OR\DOO\� WR� WKH
HQG��+HUH�LV�D�OLIH�WR�EH�KRQRUHG��DGPLUHG��DQG�HPX�
ODWHG��2QH�FDQ�RQO\�VD\��0D\�KLV�WULEH�LQFUHDVH�

7KRPDV�(��3KLSSV��-U�

����6RXWK�%XVH\�$YHQXH

8UEDQD��,OOLQRLV������

%RRN�5HYLHZ

(LQVWHLQ¶V� 7KHRU\� RI� 5HODWLYLW\� YHUVXV� &ODVVLFDO
0HFKDQLFV�E\�3DXO�0DUPHW��1HZWRQ�3K\VLFV�%RRNV�
����� 2JLOYLH� 5RDG�� *ORFHVWHU�� 2QW�� &DQDGD�� .�-
�1�����,6%1���������������

$OO�VWXGHQWV�RI�SK\VLFV�DUH�IDPLOLDU�ZLWK�WKH�VWRU\�
$W� WKH�EHJLQQLQJ�RI� WKLV� FHQWXU\�� WKH� SK\VLFV� HVWDE�
OLVKPHQW� WKRXJKW� WKDW� LW� KDG� DOO� RI� WKH� DQVZHUV��$OO
SK\VLFDO�SKHQRPHQD�FRXOG�EH� H[SODLQHG�E\� WKH� WZR
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H[LVWLQJ�WKHRULHV�ZKLFK�DUH�QRZ�UHIHUUHG�WR�DV�FODVVL�
FDO� PHFKDQLFV� DQG� FODVVLFDO� HOHFWURG\QDPLFV�� 7KHQ
WKHUH� FDPH� DQ� RQVODXJKW� RI� GDWD� WKDW� FRXOG� QRW� EH
LQWHUSUHWHG� E\� WKH� H[LVWLQJ� WKHRULHV�� 7KH� HVWDEOLVK�
PHQW� WULHG� LQ� YDLQ� WR� H[SODLQ� WKH� QHZ� REVHUYDWLRQV
ZLWK�DOO�SRVVLEOH�FODVVLFDO�PRGHOV��EXW�WR�QR�DYDLO��,W
ZDV� OHIW� WR� FRXUDJHRXV� QHZ� WKLQNHUV� WR� UHDOL]H� WKDW
UHDOLW\� FRXOG� RQO\� EH� H[SODLQHG� ZLWK� PDWKHPDWLFDO
PRGHOV� WKDW� FRXOG� QRW� EH� YLVXDOL]HG�� 7KH� HVWDEOLVK�
PHQW�IRXJKW�WKHVH�QHZ�WKHRULHV�HYHU\�VWHS�RI�WKH�ZD\
DQG�WKH\�ZHUH�RQO\�DFFHSWHG�DIWHU�SLWFKHG�EDWWOHV�DQG
XQFRPSURPLVLQJ�VFUXWLQ\�

+RZHYHU��KLVWRU\�LV�ZULWWHQ�E\�WKH�YLFWRUV�DQG�IHZ
VWXGHQWV�UHDOO\�DSSUHFLDWH�WKH�FRQVHTXHQFHV�RI�WKLV�

,W� KDV� EHHQ� VDLG� WKDW� QLQHW\�� SHUKDSV� ����� RI
SK\VLFLVWV� WKDW� KDYH� OLYHG�� KDYH� VSHQW�PRVW� RI� WKHLU
WUDLQLQJ� OHDUQLQJ� PRGHUQ� SK\VLFV�� 7KH� PDQ�KRXUV
VSHQW�GHYHORSLQJ�WKH�FODVVLFDO�WKHRULHV�DUH�GZDUIHG�E\
WKDW� VSHQW� RQ�PRGHUQ� RQHV�� ,Q� RUGHU� WR� VDOYDJH� WKH
PRGHUQ� WKHRULHV� IURP� WKH� SUHVHQW� RQVODXJKW� RI
DQRPDORXV�GDWD� IURP�DVWURQRP\�DQG�JHRORJ\��PRG�
HUQ�PRGHOV� KDYH� EHHQ� GHYHORSHG� WKDW� DUH� IDU� PRUH
FRPSOH[� WKDQ� DQ\� RI� WKH� FODVVLFDO� PRGHOV� WKDW� DW�
WHPSWHG�WR�VDOYDJH�WKH�FODVVLFDO�WKHRULHV��,W�VKRXOG�QRW
EH�VXUSULVLQJ��WKHQ��LI�HYHQ�D�PRGHVW�HIIRUW�WR�GHYHORS
FODVVLFDO�PRGHOV�SURGXFHV�D�EUHDNWKURXJK�

,Q�UHFHQW�\HDUV�LW�KDV�EHHQ�VKRZQ�WKDW�PXFK�RI�WKH
PRWLYDWLRQ�IRU�UHMHFWLQJ�WKH�FODVVLFDO� WKHRULHV�ZDV�LQ
HUURU�� 7KH� RUELWDO� PRGHO� RI� WKH� DWRP� ZDV� UHMHFWHG
EHFDXVH�LW�ZDV�WKRXJKW�WKDW�D�FKDUJHG�SDUWLFOH�PRYLQJ
LQ�D�FLUFXODU�RUELW�ZRXOG�FRQWLQXRXVO\� ORRVH�HQHUJ\�
VLQFH�LW�ZDV�DFFHOHUDWLQJ��$VVLP�%DUXW�KDV�SRLQWHG�RXW
WKDW� IRU� D� IDLUO\� VLPSOH� FODVVLFDO� HOHFWURQ�PRGHO�� DQ
RUELWLQJ�HOHFWURQ�ZLOO�DEVRUE�DOO�RI�WKH�HQHUJ\�WKDW�LW
UDGLDWHV�� %DWWH\�3UDWW� DQG� 5DFH\� KDYH� GHYHORSHG� D
FODVVLFDO� HOHFWURQ� PRGHO� WKDW� LV� YLVXDOLVDEOH� DQG
SURYLGHV� D� ORJLFDO� EDVLV� IRU� VSHFLDO� UHODWLYLW\� DQG
TXDQWXP� HOHFWURG\QDPLFV�� 3URNKRYQLN� KDV� VKRZQ
WKDW� QRW� RQO\� LV� WKH�/RUHQW]LDQ� LQWHUSUHWDWLRQ� RI� WKH
0LFKDOVRQ�DQG�0RUOH\�H[SHULPHQW�HTXLYDOHQW� WR� WKH
(LQVWHLQLDQ� LQWHUSUHWDWLRQ�� EXW� DFWXDOO\� PDNHV� PRUH
VHQVH�LQ�LQWHUSUHWLQJ�WKH�³GRSSOHU´�VKLIW�LQ�WKH�FRVPLF
EDFNJURXQG�UDGLDWLRQ�

,W�LV�LQ�WKLV�QHR�FODVVLFDO�VSLULW�WKDW�3DXO�0DUPHW¶V
(LQVWHLQ¶V� 7KHRU\� RI� 5HODWLYLW\� YHUVXV� &ODVVLFDO
0HFKDQLFV�UHH[DPLQHV�WKH�UROH�RI�JHQHUDO�UHODWLYLW\�DV
WKH� RQO\� DFFHSWDEOH� WKHRU\� RI� JUDYLWDWLRQ�� ,QGHHG�
JHQHUDO� UHODWLYLW\� DQG� JUDYLWDWLRQ� KDYH� EHFRPH� V\Q�
RQ\PRXV�� 8QLYHUVLWLHV� URXWLQHO\� RIIHU� FRXUVHV� WLWOHG
³*UDYLWDWLRQ´� ZKHUH� RWKHU� WKHRULHV� DUH� QRW� HYHQ
PHQWLRQHG�PXFK�OHVV�WDXJKW�DQG�ZKHUH�GLVFXVVLRQ�RI
GDWD� LV� OLPLWHG� WR� WKH� WKUHH� FODVVLF� WHVWV�� ,� UHFHQWO\
DWWHQGHG�D�FRQIHUHQFH�ZKHUH�WKH�GLVFXVVLRQ�WXUQHG�WR
QRQ(LQVWHLQLDQ�JUDYLW\��$�\RXQJ�3K�'�� LPPHGLDWHO\
SRLQWHG�RXW� WKDW�(LQVWHLQ¶V� WKHRU\�FRXOG�EH� WKH�RQO\

YDOLG�RQH�EHFDXVH�LW�SDVVHG�WKH�WKUHH�WHVWV��7KLV�W\SH
RI�DFFHSWDQFH�RI�(LQVWHLQ¶V�WKHRU\�LV�SKLORVRSKLFDOO\
LQYDOLG��$�WKHRU\�FDQQRW�HVWDEOLVK�LWV�RZQ�FULWHULD�IRU
DFFHSWDQFH��,W�KDV�WR�EH�HYDOXDWHG�LQ�WKH�FRQWH[W�RI�DOO
GDWD� �LQFOXGLQJ� PDQ\� ZHOO�GRFXPHQWHG� SKHQRPHQD
WKDW� ILW� QHLWKHU� 1HZWRQ¶V� RU� (LQVWHLQ¶V� WKHRU\�� DQG
FDQQRW� EHQHILW� E\� IDOVH� FKRLFH� DUJXPHQWV� �LW� LV� WKH
EHWWHU�ILW�RI�WKH�WZR�SRVVLEOH�WKHRULHV²LPSO\LQJ�WKDW
WKHUH�DUH�QR�RWKHU�FKRLFHV��

0DUPHW� GHYHORSV� D� XQLTXH� WKHRU\� RI� JUDYLWDWLRQ
DQG�UHODWLYLW\�EDVHG�RQ�FODVVLFDO�PHFKDQLFV��TXDQWXP
PHFKDQLFV�� PDVV�HQHUJ\� FRQVHUYDWLRQ�� FRQYHQWLRQDO
ORJLF�DQG�D�PRUH�WUDGLWLRQDO�YLHZ�RI�VSDFH�DQG�WLPH�
$QG�KH�DSSHDUV�WR�EH�DW�OHDVW�SDUWLDOO\�VXFFHVVIXO�

+LV�DSSURDFK�VWDUWV�ZLWK�WKH�FRQVHUYDWLRQ�RI�PDVV
DQG�HQHUJ\��DQG�WKLV� LV�ZKHUH�,�EHOLHYH�KH�LV�RQ� WKH
ZHDNHVW�JURXQG�

2Q�SDJH����KH�ZULWHV��³:H�PXVW�UHDOL]H�WKDW�ZLWK�
RXW� PDVV�HQHUJ\� FRQVHUYDWLRQ� QRW� PXFK� RI� SK\VLFV
UHPDLQV�� 3K\VLFV� EHFRPHV� PDJLF�´� 7KLV� LV� D� VWDWH�
PHQW� WKDW� LV�RIWHQ�UHSHDWHG�DQG�PXVW�EH�FKDOOHQJHG�
)LUVW�RI�DOO��VXFK�D�EURDG�DVVHUWLRQ�VKRXOG�QRW�EH�PDGH
ZLWKRXW�GLVFXVVLQJ�WKH�DFFXUDF\�ZLWK�ZKLFK�WKLV�ODZ
KDV�EHHQ�SURYHQ��7KH�FRQVHUYDWLRQ�ODZV�DUH�NQRZQ�WR
EH�YDOLG�LQ�DERXW�WKH�VDPH�UDQJH�WKDW�WKH�IXQGDPHQWDO
³FRQVWDQWV´�DUH�NQRZQ�WR�EH�FRQVWDQW��:H�VKRXOG�EH
YHU\�FDUHIXO� LQ�H[WUDSRODWLQJ� WKHVH� ODZV�EH\RQG� WKDW
UDQJH� DV� LV� URXWLQHO\� GRQH� LQ� FRVPRORJ\� RU� HYHQ
JHRSK\VLFV��:KLOH�PDVV�HQHUJ\�FRQVHUYDWLRQ�FDQ�EH�D
YHU\� XVHIXO� WRRO� LQ� FDOFXODWLRQV�� LW� PXVW� EH� UHPHP�
EHUHG� WKDW� HQHUJ\� LV� QHYHU� GLUHFWO\� PHDVXUHG�� LW� LV
LQIHUUHG�� ,W� LV� D�PDWKHPDWLFDO� H[SUHVVLRQ�� LW� LV� QRW� D
IXQGDPHQWDO�TXDQWLW\��$QG�WKHUH�LV�QR�QHHG�WR�LPSO\
WKDW�WKHRULHV�WKDW�DOORZ�PDVV�RU�HQHUJ\�FUHDWLRQ�IURP
QRWKLQJ�DUH�PDJLF��7KH�KLVWRU\�RI�SK\VLFV� LV� IXOO� RI
ODZV�WKDW�DSSHDU�SHUIHFWO\�YDOLG�LQ�RQH�GRPDLQ�EXW�IDLO
LQ�DQRWKHU��:KHQ�ZH�LQVLVW�WKDW�D�ODZ�PXVW�EH�YDOLG�LQ
D�UDQJH�RU�GRPDLQ�ZKHUH�LW�KDV�QHYHU�EHHQ�WHVWHG��ZH
DUH�QRW�SUDFWLFLQJ�VFLHQFH�EXW�UHOLJLRQ�

)XUWKHUPRUH� RQ� WKH� VDPH� SDJH�� KH� ZULWHV�� ³ZH
PXVW�H[SHFW�WKDW�WKH�HOHFWURQ�DV�ZHOO�DV�WKH�SURWRQ�LQ
WKH� DWRP� KDYH� LQGLYLGXDOO\� ORVW� WKH� VDPH� UHODWLYH
PDVV�´�,Q�WKLV�MRXUQDO��.RNXV�DQG�%DUXW�KDYH�VKRZQ
VWURQJ�FLUFXPVWDQWLDO�HYLGHQFH�WKDW�WKHVH�PDVVHV�PD\
YDU\�VHSDUDWHO\�

$OO�RI�WKDW�VDLG��ZKDW�IROORZV�LV�YHU\�LQWHUHVWLQJ��,Q
FKDSWHUV������KH�VWDUWV�ZLWK�WKH�FRQVHUYDWLRQ�RI�PDVV
DQG�HQHUJ\�DQG�PDVV�HQHUJ\�HTXLYDOHQFH��( PF���LQ
0DUPHW¶V� GHULYDWLRQ� WKH� HQHUJ\� DQG� PDVV� DUH� DV�
VXPHG� WR� EH� OLQHDUO\� UHODWHG� DQG� WKH� FRQVWDQW� RI
SURSRUWLRQDOLW\� WXUQV� RXW� WR� EH� WKH� VSHHG� RI� OLJKW
VTXDUHG���:LWK� WKLV�KH�GHULYHV� WKH�/RUHQW]� WUDQVIRU�
PDWLRQV��7KLV�PD\�QRW�VHHP�VXUSULVLQJ�EHFDXVH�LW�ZDV
WKHVH� WUDQVIRUPDWLRQV� ZKLFK� ZHUH� XVHG� WR� GHULYH
( PF���%XW�WKHUH�DUH�WZR�ZRUWKZKLOH�GLVWLQFWLRQV�LQ
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WKH�ORJLF��)RU�0DUPHW��WKH�FKDQJHV�LQ�OHQJWK�DUH�UHDO�
7KH�FKDQJH�RI�HQHUJ\�RI�D�PRYLQJ�SDUWLFOH�OHDGV�WR�D
FKDQJH� LQ� WKH� PDVV� RI� WKH� VXEDWRPLF� SDUWLFOHV� DQG
WKHUHIRUH� WKH� %RKU� UDGLXV� DQG� WKH� UDWH� RI� DWRPLF
SURFHVVHV�FKDQJH��:H�GR�QRW�KDYH�WR�VSHFXODWH�DERXW
VSDFH�GLODWLQJ�DQG�FRQWUDFWLQJ�DQG�WLPH�VSHHGLQJ�XS
DQG� VORZLQJ� GRZQ�� ,W� LV� WKH� UXOHUV� WKDW� GLODWH� DQG
FRQWUDFW�DQG�WKH�FORFNV�WKDW�VSHHG�XS�DQG�VORZ�GRZQ�
7KLV� LV�ZKDW�PDNHV� WKH� ORJLF�PXFK� OHVV�DPELJXRXV�
HVSHFLDOO\� ZKHQ� LW� FRPHV� WR� VLPXOWDQHLW\�� �7KLV� LV
DFWXDOO\� YHU\� FRPSDWLEOH� ZLWK� 3URNKRYQLF¶V� DS�
SURDFK��

,�ZLOO� YHQWXUH� WKDW� LW� LV� IRU� FKDSWHUV� ���� WKDW� WKH
ERRN�ZLOO�EH� UHPHPEHUHG�� ,Q� WKHP��KH�GHULYHV�(LQ�
VWHLQ¶V�JHQHUDO�UHODWLYLVWLF�IRUPXOD�IRU�WKH�DGYDQFH�RI
WKH�SHULKHOLRQ�RI�0HUFXU\��DQG�KH�GRHV�LW�ZLWK�PRVWO\
DOJHEUD� DQG�ZLWK� D� ORJLF� WKDW� LV� XQGHUVWDQGDEOH� DQG
XQDPELJXRXV� HYHU\� VWHS� RI� WKH�ZD\�� %HFDXVH�0HU�
FXU\� LV� FORVH� WR� WKH� 6XQ� DQG� EHFDXVH� LW� LV� URWDWLQJ
DERXW� WKH� 6XQ�� D�PHWHU� DQG� D� VHFRQG� RQ� LW� ZLOO� EH
ORQJHU� WKDQ� WKRVH� WKDW� DUH� VWDWLRQDU\� LQ� RXWHU� VSDFH�
6R�HYHQ� WKRXJK� LQ�0HUFXU\¶V�XQLWV�� LW¶V�RUELW� REH\V
1HZWRQLDQ� SK\VLFV� DQG� GRHV� QRW� DGYDQFH�� ZKHQ
WUDQVIRUPHG� LQWR� WKH� VKRUWHU� VHFRQGV� DQG�PHWHUV� RI
RXWHU�VSDFH��LW�DGYDQFHV�E\�WKH�REVHUYHG�DPRXQW�

&RPSDULQJ�0DUPHW¶V� DQG�(LQVWHLQ¶V� DSSURDFKHV�
SXUH�VLPSOLFLW\�ZRXOG�ZHLJK�LQ�RQ�0DUPHW¶V�VLGH��,
ZRXOG�HVWLPDWH�WKDW�LW�ZRXOG�WDNH�OHVV�WKDQ�D�WHQWK�RI
WKH�WLPH�WR�XQGHUVWDQG�KLV�FDOFXODWLRQV�

&KDSWHUV� ���� UHGHULYH� DQG� GLVFXVV� WKH� /RUHQW]
WUDQVIRUPDWLRQV� LQ� WKUHH� GLPHQVLRQV�� WKH� GRSSOHU
HIIHFW��VLPXOWDQHLW\�DQG�WKH�DEVROXWH�YHORFLW\�RI�OLJKW
ZLWK�0DUPHW¶V�DVVXPSWLRQV�DQG�ORJLF�

,Q� FKDSWHU� ���� KH� GLVFXVVHV� WKH� SULQFLSOH� RI
HTXLYDOHQFH��(LQVWHLQ�EHOLHYHG�WKDW�LI�RQH�ZHUH�LQ�DQ
HQFORVHG� HOHYDWRU�� WKDW� LW� ZRXOG� EH� LPSRVVLEOH� WR
GLVWLQJXLVK� EHLQJ� LQ� D� JUDYLWDWLRQDO� ILHOG� DQG� EHLQJ
JLYHQ� WKH� DSSURSULDWH� DFFHOHUDWLRQ� LQ� RXWHU� VSDFH�
0DUPHW� VXJJHVWV� D� WKRXJKW� H[SHULPHQW� ZKLFK� KH

EHOLHYHV�FDQ�GLVWLQJXLVK�EHWZHHQ� WKH� WZR� VLWXDWLRQV�
+H� WKHQ�JRHV�RQ� WR�GLVFXVV� WKH�JUDYLWDWLRQDO�GHIOHF�
WLRQ� RI� OLJKW� DQG� JHWV� D� YDOXH� PXFK� OHVV� WKDQ� (LQ�
VWHLQ¶V�� ,W� LV� WKLV� VHFWLRQ�� DORQJ� ZLWK� WKH� QH[W� WZR
FKDSWHUV��JUDYLWDWLRQDO�HIIHFWV�RQ�WKH�LQWHUQDO�VWUXFWXUH
RI� DWRPV�� YHU\� GHQVH� PDWWHU�� PDWWHU� FUHDWLRQ� DQG
GHVWUXFWLRQ��WKDW�GHVHUYH�IDU�PRUH�VFXWLQ\�WKDQ�,�ZDV
DEOH�WR�JLYH�WKHP�

%XW�IRU�PH�WKH�UHDO�JHP�LV�$SSHQGL[�,,��,W�DORQH�LV
ZRUWK�WKH�SULFH�RI�WKH�ERRN��+HUH�0DUPHW�FKURQLFOHV
WKH� KLVWRU\� RI� WKH� ����� VRODU� HFOLSVH� H[SHGLWLRQ�
LQFOXGLQJ�PDQ\� GHWDLOV� WKDW� ZHUH� RPLWWHG� ZKHQ� WKH
YLFWRUV� ZURWH� LWV� KLVWRU\�� 7KH� H[SHGLWLRQ� ZDV� VXS�
SRVHG�WR�PHDVXUH�WKH�GHIOHFWLRQ�RI�OLJKW�IURP�D�GLVWDQW
VWDU�DV�LW�SDVVHG�QHDU�WKH�VXQ��ZKLFK�LV�RQO\�SRVVLEOH
ZKHQ�DQG�ZKHUH�WKHUH� LV�D� WRWDO�HFOLSVH��7KH�GHIOHF�
WLRQ�SUHGLFWHG�E\�(LQVWHLQ¶V�WKHRU\�RI�JHQHUDO�UHODWLY�
LW\� ZDV� GRXEOH� WKDW� SUHGLFWHG� E\� (LQVWHLQ� ZLWK� KLV
LQWHUSUHWDWLRQ� RI� 1HZWRQLDQ� PHFKDQLFV�� $IWHU� WKUHH
GHFDGHV�LQ�SK\VLFV�DQG�UHDGLQJ�FRXQWOHVV�DFFRXQWV�RI
WKLV�PHDVXUHPHQW�� ,�KDG�DOZD\V�KDG� WKH� LPSUHVVLRQ�
ZKLFK� ,� DP� VXUH� LV� VKDUHG�E\�PDQ\�RWKHUV�� WKDW� WKH
UHVXOWV� XQDPELJXRXVO\� IDYRUHG� JHQHUDO� UHODWLYLW\�
0DUPHW� VKRZV� WKDW� LW�ZDV�YLUWXDOO\� LPSRVVLEOH�ZLWK
WKH�DSSDUDWXV�DW�KDQG�WR�GLVWLQJXLVK�EHWZHHQ�WKH�WZR
SUHGLFWLRQV�DQG�VXJJHVWV�WKDW�WKH�TXLFN�DFFHSWDQFH�RI
JHQHUDO� UHODWLYLW\�ZDV�GXH�PRUH� WR�SROLWLFV� WKDQ� VFL�
HQFH�� 8QIRUWXQDWHO\�� 0DUPHW� GRHV� QRW� IROORZ� WKLV
ZLWK�D�KLVWRU\�DQG�DQDO\VLV�RI�VXEVHTXHQW�H[SHULPHQWV
RQ�OLJKW�GHIOHFWLRQ�E\�PDVVLYH�ERGLHV�

:KLOH�WKH�ERRN�LV�QRW�DQ�HDV\�UHDG��,�KRSH�WKDW�LW
ZLOO�EH�UHDG�DQG�WKDW�LW�ZLOO�JHQHUDWH�WKH�FRQWURYHUV\
WKDW�LW�GHVHUYHV�

0DUWLQ�.RNXV

+&5����%2;��

+DUULVRQYLOOH��3$���������86$

NRNXV#PDLO�FYQ�QHW

7KH�%RRNVKHOI
1HZ�3XEOLFDWLRQV�RQ�3K\VLFV�DQG�$VWURQRP\

5pODWLYLWp�HW�6XEVWUDWXP�&RVPLTXH��-RVHSK�/pY\������SDJHV��/LEUDLULH�/DYRLVLHU������UXH

GH�3URYLJQ\��������&DFKDQ�&HGH[�

3K\VLFV�RU�0HWDSK\VLFV"�*HUKDUG�.UDXV������SDJHV��-DQXV�3XEOLVKLQJ�&RPSDQ\����

1DVVDX�6W���/RQGRQ�:�1��5(�
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,QWHUQDWLRQDO�:RUNVKRS�
³/RUHQW]�*URXS��&37��DQG�1HXWULQRV´
8QLYHUVLGDG�$XWRQRPD�GH�=DFDWHFDV��0H[LFR

-XQH������������

7RSLFV�
�� /RUHQW]�*URXS�DQG�LWV�([WHQVLRQV�
�� 3DUWLFOH�3URSHUWLHV�ZLWK�5HVSHFW�WR�WKH�,QYHUVLRQ�2SHUDWLRQV�DQG

&37�
�� &OLIIRUG�$OJHEUDV�DQG�7KHLU�$SSOLFDWLRQV�
�� 0DMRUDQD�OLNH�0RGHOV�LQ�WKH�3K\VLFV�RI�1HXWUDO�3DUWLFOHV�
�� &RPSRVLWH�3KRWRQ�7KHRULHV�DQG�WKHLU�5HOHYDQFH�WR�4)7�
�� 1HXWULQR�,QWHUDFWLRQV�LQ�WKH�/LJKW�RI�5HFHQW�([SHULPHQWV�
�� *UDYLWDWLRQDOO\�,QGXFHG�3KDVHV�
�� 6XSHUOXPLQDO�3KHQRPHQD��([SHULPHQWDO�DQG�7KHRUHWLFDO�6WDWXV�
�� 1RQ�/RFDOLW\�LQ�4XDQWXP�DQG�&ODVVLFDO�3K\VLFV�
��� 5HODWHG�7RSLFV�

,QWHUQDWLRQDO�2UJDQL]LQJ�&RPPLWWHH�
'KDUDP�9��$KOXZDOLD��/RV�$ODPRV��8�6�$��
+HFWRU�$��0XQHUD��&,6��&RORPELD�
$QGUHZ�(��&KXE\NDOR��=DFDWHFDV��0H[LFR�
:DOW�$��3HUNLQV��8�6�$��
9DOHUL�9��'YRHJOD]RY��=DFDWHFDV��0H[LFR�
*XDQJ�MLRQJ�1L��6KDQJKDL��&KLQD�
'DYLG�-��(UQVW��9DQGHUELOW�8���8�6�$��
7ULORFKDQ�3UDGKDQ��%KXEDQHVZDU��,QGLD�
9ODGLPLU�*��.DG\VKHYVN\��'XEQD��5XVVLD�
(UDVPR�5HFDPL��%HUJDPR��,WDO\�
<RXQJ�6��.LP��8�0DU\ODQG��8�6�$��
:DOG\U�$��5RGULJXHV��81,&$03��%UD]LO�

3DUWLFLSDWLRQ�ZLOO�EH�E\�LQYLWDWLRQ�RQO\��)RUPDO�OHWWHUV�RI�LQYLWDWLRQ�FDQ�EH�VHQW�RQ�UHTXHVW��$�UHJLV�
WUDWLRQ�IHH�RI�����86��VKRXOG�EH�SDLG�XSRQ�DUULYDO���7KH�GHDGOLQH�IRU�DEVWUDFW�VXEPLVVLRQV�LV�0DUFK
�����������3DSHUV�IRU�WKH�3URFHHGLQJV�VKRXOG�EH�SUHSDUHG�LQ�HOHFWURQLF�IRUP��/D7H;��DQG�VXEPLWWHG
WR�WKH�PHPEHUV�RI�WKH�2UJDQL]LQJ�&RPPLWWHH�GXULQJ�WKH�:RUNVKRS�

$GGUHVV� 'U��9��9��'YRHJOD]RY��(VFXHOD�GH�)LVLFD��8$=�
$SDUWDGR�3RVWDO�&������=DFDWHFDV���������=DF���0H[LFR

3KRQH� ����������������
)D[� ����������������
(PDLO� YDOHUL#FDQWHUD�UHGXD]�P[


