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$US¶V�1HZ�%RRN��$�&DWDO\VW�)RU
&KDQJH

2YHU�WKH�SDVW�WHQ�\HDUV��D�ODUJH�QXPEHU�RI�ERRNV
DQG�SDSHUV�KDYH�EHHQ�SXEOLVKHG��FRQFHUQLQJ�SRVVLEOH
HUURUV� LQ� WKH� LQWHUSUHWDWLRQ� RI� GDWD� IURP� PRGHUQ
DVWURQRP\�� 7KUHH� RI� WKHVH� KDYH� EHHQ� ZULWWHQ� E\
SURIHVVLRQDOV� LQ� WKH� ILHOG� ������� ZKLOH� OLWHUDOO\� KXQ�
GUHGV� KDYH� EHHQ� ZULWWHQ� E\� DPDWHXUV�� IRU� H[DPSOH
VWXGHQWV��DUWLVWV��VFLHQWLVWV�IURP�RWKHU� ILHOGV��PLOLWDU\
PHQ��ODZ\HUV�DQG�GRFWRUV�����

$US¶V� QHZ� ERRN� ���� LV� D� ³PXVW�EX\´� IRU� DOO� RI
WKHVH�RSHQ�PLQGHG�SHRSOH��DOWKRXJK�LW�PD\�QRW�ILQG
PXFK� IDYRU� LQ� DFDGHPLD�� 7KHUH� ZLOO� EH� SDUWLFXODU
ZHHSLQJ�DQG�JQDVKLQJ�RI�WHHWK�LQ�H[FOXVLYH�DFDGHPLF
LQVWLWXWLRQV�VXFK�DV�&DPEULGJH��2[IRUG��+DUYDUG�DQG
&DOWHFK�� ZKHUH� SURIHVVLRQDO� DVWURQRPHUV� PD\� ZHOO
KDYH�WR�MXVWLI\�WKHLU�SDVW����\HDUV¶�H[LVWHQFH�WR�RWKHU
SURIHVVLRQDO� VFLHQWLVWV� DW� WKH� VDPH� LQVWLWXWLRQV�� IRU
H[DPSOH� WR� H[SHULPHQWDO� SK\VLFLVWV�� FKHPLVWV� DQG
JHQHWLF�HQJLQHHUV�

7KXV�� WKLV� QHZ�ERRN�6HHLQJ�5HG� SUHVHQWV� D� YDVW
FRUQXFRSLD�RI�GHWDLOHG�H[SHULPHQWDO�NQRZOHGJH�DERXW
H[WUDJDODFWLF�DVWURQRP\��OLWWOH�RI�ZKLFK�KDV�\HW�EHHQ
H[SODLQHG� LQ� WHUPV� RI� WKHRU\�� 2WKHU� SURIHVVLRQDO
VFLHQWLVWV�ZKR�GR�QRW�ZRUN�LQ�FRVPRORJ\��ZLOO�EH�DEOH
WR� UHDG� WKLV�ERRN�HDVLO\�� DQG� VHH� ULJKW� DZD\� WKDW� VR
PDQ\� QHZ� DQG� GHWDLOHG� REVHUYDWLRQV� FDQQRW� EH� LJ�
QRUHG��7KHUH�OLHV�WKH�GDQJHU�IRU�%LJ�%DQJ�FRVPRORJ\�
DV�ZHOO�DV�D�SRVVLEOH�FDWDO\VW�IRU�FKDQJH�

&KDSWHU� �� GHVFULEHV� KRZ� FRPSDFW� [�UD\� VRXUFHV
DUH�RIWHQ�IRXQG�LQ�SDLUV��ZKLFK�VHHP�WR�EH�FHQWHUHG
DFURVV� WKH� PLQRU� D[LV� RI� FHUWDLQ� 6H\IHUW� JDOD[LHV�
IROORZLQJ�WKHLU�SUHVXPHG�HMHFWLRQ�IURP�WKH�FHQWHU��,Q
PDQ\�FDVHV�� VXFK�[�UD\� VRXUFHV� WXUQ� RXW� ODWHU� WR� EH
TXDVDUV�RI�KLJK� UHGVKLIW��&KDSWHU��� H[SDQGV�RQ� WKLV
VDPH� WKHPH�� DQG� VKRZV� KRZ� 6H\IHUW� JDOD[LHV� PD\
DFWXDOO\�EH�³TXDVDU�IDFWRULHV´�

&KDSWHUV���DQG���GHVFULEH�D�ZHDOWK�RI�H[SHULPHQ�
WDO� GDWD� RQ� DQRPDORXV� UHGVKLIWV� ZLWKLQ� JURXSV� RI
JDOD[LHV�� RU� HYHQ� IRU� WKH� EULJKWHVW� VWDUV�� &KDSWHU� �
WKHQ�JLYHV�DQ�RYHUYLHZ�RI�WKH�9LUJR�6XSHUFOXVWHU��DQG
KRZ�FHUWDLQ�TXDVDUV�PD\�EH�DQ�LQWHJUDO�SDUW�RI�LW��7KLV
&KDSWHU� FRQFOXGHV� E\� PHQWLRQLQJ� D� FRQYHUVDWLRQ
EHWZHHQ�WKH�DXWKRU�DQG�VFLHQFH�ILFWLRQ�ZULWHU�$UWKXU
&�� &ODUNH� LQ� &RORPER�� $US� UHDOL]HV� VXGGHQO\�� WKDW
&ODUNH�PD\�EH�IDU�PRUH�SHUFHSWLYH� WKDQ�PRVW�RI�KLV
FROOHDJXHV�LQ�DVWURQRP\�

&KDSWHU� �� FRQVLGHUV� KRZ� FHUWDLQ� FOXVWHUV� RI� JDO�
D[LHV�PD\�FRQWDLQ�TXDVDUV�RU�%/�/DF�REMHFWV��ZKLOH

&KDSWHU���GLVFXVVHV� WKH�SUREOHPV�RI�D�JUDYLWDWLRQDO�
OHQV�LQWHUSUHWDWLRQ�IRU�TXDVDU�JDOD[\�DVVRFLDWLRQV��7R
PDNH�D�ORQJ�VWRU\�VKRUW��³,W�LVQ¶W�D�OHQV�´

&KDSWHU� �� VXPPDUL]HV� DQ� DEXQGDQFH� RI� GDWD� RQ
SUHIHUUHG�UHGVKLIWV�IRU�TXDVDUV�DV�ZHOO�DV�JDOD[LHV��,W
WKHQ�SUHVHQWV�FHUWDLQ�HPSLULFDO� UHODWLRQV�� FRQFHUQLQJ
WKH� TXDVDU� UHGVKLIW� SHULRGLFLW\� RI� ����� DQG� RWKHU
SK\VLFDO� FRQVWDQWV�� 1H[W�� LW� LQWURGXFHV� WKH� FRQFHSW
WKDW� ³PDVV´� PD\� EH� VRPH� NLQG� RI� LQWHUQDO� SDUWLFOH
IUHTXHQF\��ZKLFK�FRXOG�LQ�SULQFLSOH�YDU\�RYHU�EURDG
VFDOHV�RI�VSDFH�RU�WLPH��7KLV�&KDSWHU�ILQDOO\�GLVFXVVHV
D� SRVVLEOH� UHODWLRQ� EHWZHHQ� WKH� TXDVDU� SHULRGLFLW\
�����DQG�PDVVHV�RI�SODQHWV�LQ�WKH�6RODU�6\VWHP�

&KDSWHU� �� WKHQ� SUHVHQWV� D� JHQHUDO� WKHRU\��ZKLFK
FRXOG� H[SODLQ� DOO� RI� WKH� DQRPDORXV� GDWD�ZKLFK�$US
DQG� RWKHUV� KDYH� FROOHFWHG�� 7KH� DXWKRU� DQG� KLV� FRO�
OHDJXHV�+R\OH��%XUELGJH�DQG�1DUOLNDU�VHHP�WR�IDYRU�D
VFKHPH��ZKHUH�WKH�PDVV�HQHUJ\�RI�SDUWLFOHV�PD\�YDU\
RYHU�ORQJ�KLVWRULFDO�LQWHUYDOV�RI�WLPH��7KDW�ZRXOG�WKHQ
H[SODLQ� WKH� +XEEOH� UHGVKLIW� LQ� WHUPV� RI� DQ� DOWHUHG
IUHTXHQF\�RI�OLJKW�RQ�HPLVVLRQ�IURP�WKH�VRXUFH��UDWKHU
WKDQ�E\�UHFHGLQJ�YHORFLW\�

)XUWKHUPRUH�� WKH\� IDYRU� D� PRGHO� ZKHUH� DFWLYH�
PDWXUH� JDOD[LHV� DUH� WKH� VRXUFHV� RI� ³FRQWLQXDO� FUHD�
WLRQ´�LQ�D�YHU\�ROG��ODUJHO\�VWDWLRQDU\�XQLYHUVH��6XFK
DFWLYH� JDOD[LHV� �RIWHQ� RI� D� 6H\IHUW� NLQG�� PD\� WKHQ
HPLW�QHZ�PDWWHU�LQ�WKH�IRUP�RI�MHWV��GZDUI�JDOD[LHV�RU
TXDVDUV�� )XUWKHUPRUH�� VXFK� QHZO\�FUHDWHG� PDWWHU
VHHPV�WR�EH�HPLWWHG�LQLWLDOO\�ZLWK�ORZ�LQWULQVLF�PDVV�
$V�LW�FRPHV�LQWR�FRQWDFW�ZLWK�RUGLQDU\�PDWWHU�LQ�WKH
VSDFH� WKDW� VXUURXQGV� LW�� WKDW�QHZ�PDWWHU�ZLOO� VORZO\
JDLQ� PDVV�� DQG� WKHUHE\� ³DJH´� XQWLO� LW� UHDFKHV� DQ
HTXLOLEULXP�ZLWK�LWV�HQYLURQPHQW�

&KDSWHU����GLVFXVVHV�PDQ\�LPSRUWDQW�SUREOHPV�RI
D�VRFLRORJLFDO�NLQG�LQ�PRGHUQ�DFDGHPLD��$US�LV�TXLWH
UHDOLVWLF� LQ�KLV�H[SHFWDWLRQV�KHUH��³,W� LV�FOHDU� WKDW�QR
PDWWHU� KRZ� LOO� ZH� WKLQN� RI� WKH� SUHVHQW�� SRQGHURXV
FXOWXUDO� HVWDEOLVKPHQW��ZH�DUH� QRW� JRLQJ� WR�PRYH� LW
SUHFLSLWRXVO\�´

1H[W� WKHUH� LV� DQ� (SLORJXH� ZKLFK� GHVFULEHV� D
³VFLQWLOODWLQJ�TXDVDU�´�WKDW�ZDV�GLVFRYHUHG�UHFHQWO\�E\
D�VWXGHQW�LQ�6\GQH\��$US�VKRZV�WKDW�LW�OLHV�FORVH�WR�DQ
DFWLYH� 6H\IHUW� JDOD[\�� ,� UHFDOO� ZKHQ� WKLV� LPSRUWDQW
GLVFRYHU\�ZDV�DQQRXQFHG��WKH�QHZVSDSHUV�KHUH�ZURWH
D� VWRU\� HQWLWOHG�� ³6WXGHQW� 2YHUWXUQV� $VWURQRP\
7KHRU\´��1R�RQH�FRXOG�EHOLHYH�WKDW�DQ\�TXDVDU�PLJKW
YDU\� VR�PXFK� LQ� LQWHQVLW\� RYHU� MXVW� D� IHZ�PLQXWHV�
JLYHQ� LWV� H[SHFWHG� GLDPHWHU� RI� OLJKW�KRXUV� RU� HYHQ
OLJKW�GD\V�� IRU� DQ� DVVXPHG� FRVPRORJLFDO� GLVWDQFH
IURP�(DUWK�
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$W�WKH�YHU\�HQG��WKHUH�DUH����DWWUDFWLYH�FRORU�SODWHV
ZKLFK� VKRXOG�SOHDVH� WKH� FDVXDO� UHDGHU��7KH�ERRN� LV
ODYLVKO\� LOOXVWUDWHG� WKURXJKRXW� ZLWK� OLQH� GUDZLQJV
SOXV�EODFN�DQG�ZKLWH�SLFWXUHV�

,�ZDV�SODQQLQJ�WR�FLWH�KHUH�DGGLWLRQDO�GDWD�LQ�IDYRU
RI�$US¶V�LQWHUSUHWDWLRQV��6HH�IRU�H[DPSOH�WKH�DFFRP�
SDQ\LQJ� )LJXUH�� ZKLFK� VKRZV� IDLOXUH� RI� D� +XEEOH
UHGVKLIW�EULJKWQHVV�VL]H�UHODWLRQ�IRU�GZDUI�JDOD[LHV�LQ
WKH�)RUQD[�FOXVWHU������<HW�WKHVH�DQRPDORXV�GDWD�DUH
SHUKDSV�VR�QXPHURXV�WKDW��DV�-RKQ�/RFNH�RQFH�ZURWH�
³,� QHHG� QRW� SLOH� XS� H[DPSOHV�� HYHU\�PDQ¶V� UHDGLQJ
VKDOO�IXUQLVK�DQ�DEXQGDQFH�IRU�KLP�´

,Q�VXPPDU\��$US¶V�QHZ�ERRN�6HHLQJ�5HG�ZLOO�EH�D
YHU\�YDOXDEOH�DFTXLVWLRQ�IRU�SURIHVVLRQDO�VFLHQWLVWV�LQ
ILHOGV�RWKHU�WKDQ�DVWURQRP\��ZKR�ZDQW�WR�NHHS�DQ�H\H
RQ�ZKDW� WKHLU�FRVPRORJLFDO�FROOHDJXHV�DUH�GRLQJ��DV
ZHOO�DV�IRU�WKH�KXJH�QXPEHUV�RI�DPDWHXU�DVWURQRPHUV�
ZKR�DUH�WLUHG�RI�EHLQJ�WROG�E\�WKH�%LJ�%DQJ�FRVPROR�
JLVWV�ZKDW�LV�UHDO�DQG�ZKDW�LV�QRW��DQG�KRZ�WKH�ZKROH
8QLYHUVH� EHJDQ� IURP� QRWKLQJ� ��� ELOOLRQ� \HDUV� DJR�
%H\RQG�DQ\�UHDVRQDEOH�GRXEW��WKLV�QHZ�ERRN�VKRZV�
�D��KRZ�WKH�+XEEOH�UHGVKLIW�GLVWDQFH�UHODWLRQ� LV� WUXH
RQO\�DSSUR[LPDWHO\��EHFDXVH�LW�IDLOV� LQ�FHUWDLQ�FDVHV�
DQG��E��KRZ�PRVW�RI� WKH�UHGVKLIW�GDWD�IURP�H[WUDJD�
ODFWLF� DVWURQRP\� PD\� EH� LQWHUSUHWHG� LQ� WHUPV� RI
DOWHUHG�PDVV�DW�D�VRPH�GLVWDQW�VRXUFH��UDWKHU� WKDQ�LQ
WHUPV�RI�UHFHGLQJ�YHORFLW\�IURP�(DUWK�

&RXOG� PRVW� RI� WRGD\¶V� DVWURQRPHUV� UHDOO\� KDYH
PLVWDNHQ�D�ZKROH� KRVW� RI� VPDOO�� QHDUE\� TXDVDUV� IRU
QRYHO��XOWUDPDVVLYH�EODFN�KROHV��ZKLFK�VXSSRVHGO\�OLH
DW�WKH�YHU\�HQG�RI�WKH�XQLYHUVH"�,�UHFDOO�D�VLPLODU�HUURU
RI�P\�RZQ�ZKLOH�KXQWLQJ�DV�D�ER\� LQ� UXUDO�)ORULGD�
<RX�VHH��ZKLOH�ORRNLQJ�RII�LQWR�WKH�GLVWDQFH�WKURXJK�D
FOHDU�EOXH�VN\��,�WKRXJKW�IRU�D�PRPHQW�WKDW�D�QHDUE\
PRVTXLWR�ZDV�UHDOO\�D�GLVWDQW�GXFN�

5HIHUHQFHV
���$US��+�&����������4XDVDUV��5HGVKLIWV�DQG�&RQWURYHUVLHV

�,QWHUVWHOODU�0HGLD��%HUNHOH\��&DOLIRUQLD��

���/HUQHU��(�-����������7KH�%LJ�%DQJ�1HYHU�+DSSHQHG

�6LPRQ�DQG�6FKXVWHU��/RQGRQ��

���YDQ�)ODQGHUQ��7����������'DUN�0DWWHU��0LVVLQJ�3ODQHWV

DQG�1HZ�&RPHWV��1RUWK�$WODQWLF�%RRNV��%HUNHOH\��&DOL�

IRUQLD��

���)DUPHU��%�/����������8QLYHUVH�$OWHUQDWLYHV��(PHUJLQJ

&RQFHSWV�RI�6L]H��$JH��6WUXFWXUH�DQG�%HKDYLRU��*LOOLODQG

3ULQWLQJ��$UNDQVDV�&LW\��.DQVDV��

���$US��+�&����������6HHLQJ�5HG��5HGVKLIWV��&RVPRORJ\�DQG

$FDGHPLF�6FLHQFH��0RQWUHDO��$SHLURQ��

���$QGHUVRQ��,����������0LVWDNHQ�LGHQWLW\��D�IDPLO\�RI

JDOD[LHV�PDVTXHUDGHG�DV�VWDUV�LQ�RXU�RZQ�EDFN\DUG��1HZ

6FLHQWLVW�����0D\�������S�����

+RUDFH�5��'UHZ
����&KDUOHV�6WUHHW

3XWQH\�������16:��$XVWUDOLD

4XDVDU�5HGVKLIWV��,V�$JLQJ�RI�0DW�
WHU�1HFHVVDU\"

,Q�KLV�QHZ�ERRN�6HHLQJ�5HG��$US��������DWWHPSWV
WR� VWUHQJWKHQ�KLV� K\SRWKHVLV� OLQNLQJ� WKH� UHGVKLIWV� RI
TXDVDUV� WR� WKH� DJLQJ� RI� PDWWHU�� $FFRUGLQJ� WR� WKLV
K\SRWKHVLV�� D� TXDVDU� LV� HMHFWHG� DV� D� ORZ�PDVV�� KLJK
UHGVKLIW�REMHFW�IURP�WKH�FHQWUH�RI�DQ�DFWLYH�JDOD[\��$V
WKH�TXDVDU�PRYHV�RXWZDUG�IURP�WKH�SDUHQW�JDOD[\��LWV
PDWWHU� DJHV� DQG� VLPXOWDQHRXVO\� LQFUHDVHV� LQ� PDVV�
7KH� TXDVDU� LV� FRQVHTXHQWO\� WUDQVIRUPHG� WR� D� ORZHU
UHGVKLIW� REMHFW�� VLQFH� WKH� OLJKW� HPLWWHG� IURP� PRUH
PDVVLYH�DWRPV�LV�PRUH�HQHUJHWLF�

7R�DFFRXQW� IRU� WKH� LQFUHDVH� LQ�TXDVDU�PDVV��$US
LQYRNHV�WKH�K\SRWKHVLV�E\�1DUOLNDU�WKDW�WKH�PDVV�RI�D
SDUWLFOH� LQFUHDVHV� DFFRUGLQJ� WR� WKH� UHODWLRQVKLS
P� �DW�� � �ZKHUH� W� LV� WLPH�DQG�D� LV� D� FRQVWDQW���7KLV
DULVHV��LW�LV�VXJJHVWHG��EHFDXVH�RI�D�0DFKLDQ�LQWHUDF�
WLRQ�ZLWK�WKH�RWKHU�PDWWHU�LQ�WKH�XQLYHUVH��7KH�QHZO\
IRUPHG�TXDVDU�PDWWHU�KDV�RQO\�KDG�WLPH�WR�µH[FKDQJH
VLJQDOV¶�ZLWK�WKH�PDWWHU�LQ�D�VPDOO�YROXPH�RI�VSDFH�
LWV�PDVV�LV�WKHUHIRUH�VPDOO��$V�WKH�OLJKW�VSKHUH�RI�LWV
LQWHUDFWLRQ�LQFUHDVHV��VR�GRHV�LWV�PDVV�

3UREOHPV�ZLWK�$JLQJ�RI�0DWWHU
:KDW�DUH�WKH�GLIILFXOWLHV�ZLWK�WKLV�K\SRWKHVLV"�7R

EHJLQ�ZLWK��ZH�PXVW� FRQVLGHU� WKH� RYHUDOO� FRQVHUYD�
WLRQ� RI� HQHUJ\� DV� D� TXDVDU� LQFUHDVHV� LQ� PDVV�� 7KLV
GHSHQGV� RQ� ZKDW� IRUP� WKH� QHZ� PDWWHU� LQ� TXDVDUV
WDNHV��,I�LW�DSSHDUV�DV�QHZ�EDU\RQV��RU�DV�WKH�µ3ODQFN
SDUWLFOHV¶� VXJJHVWHG� E\� $US��� WKHQ� DOO� WKH� NQRZQ
HQHUJ\� VRXUFHV� LQ� WKH� XQLYHUVH� ZRXOG� DSSHDU� WR� EH
LQVXIILFLHQW� WR� IXUQLVK� WKH� DWRPV� RI� IXOO\� HYROYHG
TXDVDUV�ZLWK�WKHLU�RUGLQDU\�VWRUH�RI�UHVW�PDVV�HQHUJ\�
$US� FRQFHGHV� WKDW� WKH� HQHUJ\� WR� EXLOG� XS� WKH� QHZ
PDWWHU�PXVW�EH�GUDZQ� IURP�VRPH� NLQG� RI� µQHJDWLYH
HQHUJ\� ILHOG¶�� IRU� ZKLFK� QRWKLQJ� PRUH� FDQ� EH� VDLG
ZLWK�DQ\�FHUWDLQW\�DW�DOO��,Q�WKH�HQG��ZH�KDYH�UHSODFHG
WKH� GLVPDO� SLFWXUH� RI� UXQDZD\� JDOD[LHV� LQ� WKH� %LJ
%DQJ�� LQ� ZKLFK� FRQVHUYDWLRQ� RI� HQHUJ\� LV� YLRODWHG
RQFH�DW� W� ����ZLWK�D�FRVPRORJ\� LQ�ZKLFK� FRQVHUYD�
WLRQ�RI�HQHUJ\� LV� YLRODWHG� UHSHDWHGO\�RQ� DQ�RQJRLQJ
EDVLV�

$QRWKHU� GLIILFXOW\� FRQFHUQV� 2OEHUV¶� SDUDGR[�� RU
ZK\�WKH�QLJKW�VN\�LV�QRW�EULJKW��'DUNQHVV�DW�QLJKW� LV
H[SODLQHG�LQ�µWLUHG�OLJKW¶�PRGHOV��VLQFH�WKH�LQWHJUDO�RI
WKH�OLJKW�HQHUJ\� UHFHLYHG� IURP� WKH� UHPRWH�GHSWKV�RI
VSDFH�EHFRPHV�ILQLWH�GXH�WR�WKH�UHGVKLIW�HIIHFW��-DDN�
NROD��������,Q�DGGLWLRQ�� LI�JUDYLWDWLRQ� LV�DVVXPHG� WR
EH�HOHFWURPDJQHWLF�LQ�QDWXUH��DQ�DQDORJRXV�VROXWLRQ�LV
SURYLGHG�IRU� WKH�UHODWHG�6HHOLJHU�1HXPDQQ�SDUDGR[�
$US� UXOHV� RXW� WLUHG� OLJKW�PHFKDQLVPV�� EXW� RIIHUV� QR
H[SODQDWLRQ�DW�DOO�IRU�WKH�GLVDSSHDUDQFH�RI�VWDUOLJKW�RU
JUDYLWDWLRQDO�HQHUJ\�LQ�VSDFH��,QGHHG��DV�DOO�JDOD[LHV
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LQFUHDVH� LQ�PDVV�DQG� OXPLQRVLW\� LQ�KLV�PRGHO�� WKHVH
SUREOHPV�DUH�RQO\�H[DFHUEDWHG�

:KLOH�$US�PDNHV�D�SRVVLEOH�FDVH� IRU�D� ORFDOL]HG
DJLQJ� RI� PDWWHU� LQ� TXDVDUV�� KH� WKHQ� ZHDNHQV� LW� E\
H[WHQGLQJ�WKH�FRQFHSW�WR�WKH�XQLYHUVH�DV�D�ZKROH��,Q
WKLV� HQGHDYRXU�� KH� XQIRUWXQDWHO\� LQYRNHV� HYLGHQFH
QRUPDOO\� XVHG� E\� SURSRQHQWV� RI� WKH� %LJ� %DQJ� WR
VXSSRUW� WKHLU� WKHRU\�� )RU� H[DPSOH�� RQH� RI� WKH�PDLQ
WHVWV�RI� WKH�%LJ�%DQJ�PRGHO� LV� WKH�7ROPDQ�VXUIDFH�
EULJKWQHVV�WHVW��$FFRUGLQJ�WR�WKH�%LJ�%DQJ�PRGHO��WKH
VXUIDFH�EULJKWQHVV�RI�D�JDOD[\�PRYLQJ�ZLWK�D�YHORFLW\
UHGVKLIW�]�UHODWLYH�WR�DQ�REVHUYHU�VKRXOG�EH�IDLQWHU�E\
D� IDFWRU� RI� �����]���� DV� RSSRVHG� WR� D� IDFWRU� RI� RQO\
�����]��IRU�D�VWDWLRQDU\�RQH��6DQGDJH�DQG�3HUHOPXWHU
������� KDG� HDUOLHU� UHSRUWHG� HYLGHQFH� IRU� D� �����]��

UHODWLRQVKLS��ZKLFK�KDG�EHHQ�FRQVLGHUHG�GHFLVLYH�E\
VRPH� DXWKRUV��$US� DSSDUHQWO\� DOVR� DFFHSWV� WKLV� HYL�
GHQFH�LQ�VD\LQJ�WKDW�VXFK�D� UHODWLRQVKLS�VKRXOG�DOVR
DSSO\�IRU�GLVWDQW�JDOD[LHV�FUHDWHG�DW�\RXQJHU�HSRFKV
LQ�KLV�PRGHO� �S��������%XW� UHFHQWO\�6DQGDJH� ������
KDV�EDFNWUDFNHG�RQ�WKLV�SRLQW��VWDWLQJ�WKDW�WKHLU�HDUOLHU
ILQGLQJ�KDG�EHHQ�EDVHG�RQ�GDWD�RI�RWKHU�UHVHDUFKHUV
ZKLFK�PD\� KDYH� EHHQ� ELDVHG�� ,Q� DGGLWLRQ�� -DDNNROD
������� KDG� SUHYLRXVO\� FRQVLGHUHG� WKH� HYLGHQFH� RQ
WKLV�SRLQW�WR�EH�IDYRXULQJ�WKH�VWDWLF�PRGHO��$US�DOVR
DFFHSWV�XQFULWLFDOO\�HYLGHQFH�JLYHQ� IRU� WLPH�GLODWLRQ
LQ�D�GLVWDQW�VXSHUQRYD��S�������DV�ZHOO�DV� WKH�HVWDE�
OLVKPHQW�YLHZ�RI�WKH�+XEEOH�'HHS�)LHOG�

$�0RGLILHG�³0DFKLRQ´�+\SRWKHVLV
6XSSRVLQJ�WKDW�ZH�FKRRVH�QRW�WR�IROORZ�$US�LQ�KLV

DJLQJ� RI�PDWWHU� FRQFHSW�� KRZ� WKHQ� FDQ� RQH� H[SODLQ
WKH� H[FHVV� UHGVKLIWV� RI� TXDVDUV"� +HUH� ,� ZLOO� EULHIO\
PHQWLRQ� WKUHH� DOWHUQDWLYH� SRVVLELOLWLHV� ZKLFK� WLH
TXDVDU� UHGVKLIWV� WR� TXDVDU� PDVVHV�ZLWKRXW� DJLQJ� RI
PDWWHU��7KH�JURXQGZRUN�IRU�WKH�ILUVW�RI�WKHVH� LV� ODLG
RXW� E\� $US� KLPVHOI� LQ� 6HHLQJ� 5HG��:H� EHJLQ� ZLWK
$US¶V� ³PDFKLRQ´� K\SRWKHVLV�� ZKLFK� KH� XVHV� WR� H[�
SODLQ� WKH����NP�VHF�TXDQWL]DWLRQ�RI�UHGVKLIWV� LQ�JDO�
D[LHV�H[WHQGLQJ� LQ�DOO�GLUHFWLRQV� DZD\� IURP�XV��$US
DUJXHV�UHDVRQDEO\�WKDW�WKLV�TXDQWL]DWLRQ�FDQQRW�EH�WKH
UHVXOW�RI�D�FOXPSLQJ�RI�PDWWHU�LQ�XQLIRUP�FRQFHQWULF
VKHOOV�DURXQG�WKH�(DUWK��5DWKHU��KH�PDNHV� WKH� LQWHU�
HVWLQJ� FRQMHFWXUH� WKDW�PDWWHU� DFTXLUHV�PDVV� WKURXJK
WKH� H[FKDQJH� RI� ³PDFKLRQV�´� ZDYH�OLNH� SDUWLFOHV
DQDORJRXV� WR� WKH� JUDYLWRQV� RI� JUDYLW\��7KH�PDFKLRQ
ZDYHV�DUH�RI�XOWUD�ORZ�IUHTXHQF\��RQ�WKH�RUGHU�RI���±

���VHF����VXFK�WKDW�EHWZHHQ�XV�DQG� WKH�9LUJR�&OXVWHU
WKHUH� DUH� RQO\� DERXW� ��� ZDYH� PD[LPD�� :KHQ� WKH
PDFKLRQ�HPLVVLRQV�RI�WZR�ERGLHV�DUH�����GHJUHHV�RXW
RI� SKDVH� ZLWK� HDFK� RWKHU�� $US� VXSSRVHV� WKDW� WKH
ERGLHV�ZLOO�EH�XQDZDUH�RI�WKH�H[LVWHQFH�RI�HDFK�RWKHU�
)RU�WKLV�UHDVRQ��ZH�VHH�RQO\�WKRVH�JDOD[LHV�ZKLFK�DUH
SRVLWLRQHG�LQ�ZDYH�PD[LPD�UHODWLYH�WR�XV�

$US�QH[W�SRLQWV�RXW�VHYHUDO�LQWULJXLQJ�PDWKHPDWL�
FDO� DQDORJLHV� EHWZHHQ� WKH� REVHUYHG� TXDQWL]HG� UHG�
VKLIWV�RI�TXDVDUV�DQG� WKH�PDVVHV��RUELWDO� VSHHGV� DQG
RUELWDO�UDGLL�RI�WKH�6RODU�SODQHWV��7KH�TXDVDU�UHGVKLIWV
DQG� WKH� RUELWDO� UDGLL�� IRU� H[DPSOH�� FDQ� ERWK� EH� H[�
SODLQHG�XVLQJ�D�PRGLILHG�YHUVLRQ�RI�%RGH¶V�ODZ��)RU
WKH�TXDVDU� UHGVKLIWV�� WKLV� LV� H[SUHVVHG�XVLQJ� WKH� IRU�
PXOD

�����]��������]��� ������
ZKHUH�]��LV�WKH�QH[W�KLJKHU�UHGVKLIW�IURP�]���7KH�VDPH
IDFWRU� RI� ����� FDQ� EH� XVHG� WR� GHULYH� WKH� SODQHWDU\
UDGLL�� ZLWK� ����� UHSODFLQJ� �� LQ� WKH� RULJLQDO� %RGH¶V
ODZ��$� UHODWHG� REVHUYDWLRQ�� DWWULEXWHG� WR� 1RWWDOH�� LV
WKDW� WKH�SODQHWDU\�YHORFLWLHV�GHFUHDVH� LQ� WKH� VFDOH�RI
����NP�VHF�GLYLGHG�E\�D�VHULHV�RI�LQWHJHUV��7KH�YDOXH
RI�����NP�VHF� LV�DOVR�RQH�RI� WKH�REVHUYHG�SHDNV� LQ
TXDVDU� UHGVKLIWV��ZKHUH� ]� LV� H[SUHVVHG� DV� D� YHORFLW\
VKLIW��$US�QRWHV� WKDW�����NP�VHF� FRXOG�QRW�SRVVLEO\
FRUUHVSRQG� WR�DQ�DFWXDO�YHORFLW\� UHGVKLIW� LQ�TXDVDUV�
DV�VXFK�YHORFLWLHV�ZRXOG�ZDVK�RXW�DQ\�SHULRGLFLWLHV�

)RU� WKH� SUHVHQW� SXUSRVH�� KRZHYHU�� WKH�PRVW� LP�
SRUWDQW� DQDORJ\� LV�EHWZHHQ� WKH� TXDVDU� UHGVKLIWV� DQG
WKH�SODQHWDU\�PDVVHV��$US�VKRZV�WKDW�DOO�WKH�SODQHWDU\
PDVVHV��DV�ZHOO�DV�WKH�VXQ��FDQ�EH�H[SUHVVHG�DV�LQWH�
JHU�SRZHUV�RI�������6LQFH�WKH�PDVVHV�RI�TXDVDUV��DQG
DSSDUHQWO\�HYHQ�WKH�VXQ�DQG�WKH�HOHFWURQ��DOVR�IROORZ
WKLV�SDWWHUQ��KH�FRQFOXGHV�WKDW�PDVVHV�RQ�DOO�VFDOHV�LQ
RXU� ORFDO� XQLYHUVH� DUH� IRUPHG� DV� LQWHJHU� SRZHUV� RI
�����

/HW�XV�VXSSRVH�WKDW�WKLV�QRWLRQ�RI�D�XQLYHUVDO�PDVV
VFDOLQJ�ODZ�LV�YDOLG�DQG�DOVR�WKDW�WKH�PDVVHV�RI�TXD�
VDUV� LQGHHG� RFFXU� DV� LQWHJUDO� SRZHUV� RI� ������ 7R
DFFRXQW� IRU� WKH�JUHDWHU� UHGVKLIWV� LQ� WKH� VPDOOHU�TXD�
VDUV��ZH�QHHG�RQO\�WKHQ�VXSSRVH�WKDW�SDUWLFOH�PDVVHV
VFDOH�ZLWK�WKH�WRWDO�PDVV�RI�WKH�TXDVDU�LQ�ZKLFK�WKH\
UHVLGH�� 7KLV� ZRXOG� EH� FRQVLVWHQW� ZLWK� WKH� PDFKLRQ
K\SRWKHVLV��SURYLGHG�WKDW�WKH�PDVV�VFDOLQJ�ODZ�ZHUH
HQIRUFHG� µIURP� WKH� WRS� GRZQ¶�� ZLWK� D� FULWLFDO� OHYHO
EHLQJ� WKDW� RI� WKH� JDOD[\�� ,Q� VPDOOHU� JDOD[LHV� DQG
TXDVDUV��WKH�HOHFWURQV�ZRXOG�WKHQ�KDYH�OHVV�PDVV�DQG
WKH�OLJKW�HPLWWHG�IURP�WKHLU�DWRPV�ZRXOG�WKHUHIRUH�EH
PRUH� UHGVKLIWHG��$Q� LQFUHDVH� LQ�PDVV� RI� TXDVDUV� DV
RQH� PRYHV� RXWZDUG� IURP� WKH� SDUHQW� JDOD[\� LV� MXVW
ZKDW� RQH� ZRXOG� H[SHFW�� VLQFH� WKH� PRVW� PDVVLYH
TXDVDUV�ZRXOG�ORJLFDOO\�EH�DVVRFLDWHG�ZLWK� WKH�PRVW
HQHUJHWLF�HMHFWLRQ�HYHQWV��,Q�DGGLWLRQ��WKLV�K\SRWKHVLV
ZRXOG�PRUH�VLPSO\�H[SODLQ�WKH�IDFW�WKDW�WKH�GRPLQDQW
SURJHQLWRU� JDOD[LHV�� VXFK� DV� 0��� DQG� 0���� DUH
EOXHVKLIWHG� UHODWLYH� WR� WKH� RWKHU� JDOD[LHV� LQ� WKHLU
V\VWHPV��7KHVH�ZRXOG�VLPSO\�EH�ODUJHU�JDOD[LHV��QRW
JDOD[LHV�FRPSRVHG�RI�ROGHU�DWRPV�

,QWHUHVWLQJO\��WKHVH�YHU\�DQDORJLHV�EHWZHHQ�SODQHWV
DQG�TXDVDUV�PD\�DFWXDOO\�FDVW�GRXEW�RQ�$US¶V�PDLQ
SUHPLVH� WKDW� REVHUYHG� TXDVDUV� DUH� PRYLQJ� RXWZDUG
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IURP� WKH� SDUHQW� JDOD[\� DW� VSHHGV� URXJKO\� HTXDO� WR
����F�� $IWHU� DOO�� WKH� 6RODU� SODQHWV� DUH� QRW� NQRZQ� WR
PRYH�IURP�ORZHU�WR�KLJKHU�RUELWV��RU�WR�LQGLYLGXDOO\
LQFUHDVH�VWHSZLVH�LQ�PDVV��7KH�HYLGHQFH�$US�SUHVHQWV
IRU� WKH� TXDVDU� HMHFWLRQ� YHORFLWLHV� LV� UDWKHU� VOLP�� +H
FRPSXWHV�WKH�HMHFWLRQ�YHORFLWLHV�XVLQJ�WKH�GLIIHUHQFHV
LQ�WKH�UHGVKLIWV�RI�NQRZQ�TXDVDU�SDLUV��ZKLFK�LQ�WKLV
LQVWDQFH� KH� GHVLJQDWHV� DV� WUXH� YHORFLW\� VKLIWV�� ,V� LW
FRQFHLYDEOH� WKDW� ERWK� UDSLGO\� PRYLQJ� DQG� TXDVL�
VWDWLRQDU\�TXDVDUV�FRXOG�H[LVW�DW�D�JLYHQ�UHGVKLIW"�7KH
IDVW� PRYLQJ� TXDVDUV� PLJKW� FRUUHVSRQG� WR� REMHFWV
HMHFWHG�DV�D�VLQJOH�FRPSDFW�ERG\�IURP�D�JDODFWLF�FRUH�
7KH�µVORZ¶�TXDVDUV�FRXOG�EH�ERGLHV�FRQGHQVHG�IURP
DQ�HDUOLHU�JDV�MHW��QXFOHDWHG�DW�DQ\�RI�VHYHUDO�SRVLWLRQV
DORQJ�WKH�MHW�WUDMHFWRU\�

:KHQFH�D�4XDVDU¶V�.LQHWLF�(QHUJ\"
$QRWKHU� FRQFHLYDEOH�PHFKDQLVP� IRU� TXDVDU� UHG�

VKLIWV�ZLWKRXW� DJLQJ�RI�PDWWHU� LQYROYHV� WKH� UHODWLRQ�
VKLS� EHWZHHQ� D� ERG\¶V� UHVW�PDVV� HQHUJ\� DQG� LWV� NL�
QHWLF�HQHUJ\��2QH�DGYDQWDJH�RI�$US¶V�DSSURDFK�LV�WKDW
WKH� TXDVDUV� RU� DVVRFLDWHG� MHWV� FDQ� EH� H[SHOOHG� DW
H[WUHPH� YHORFLWLHV�� FORVH� WR� F�� VLQFH� WKH� PDWWHU� LQ�
YROYHG�KDV� OLWWOH�RU�QR�PDVV��7KH� LGHD� WKDW� DQ� DWRP
KDV�]HUR�PDVV�OHQGV�LWVHOI�QLFHO\�WR�WKH�LGHD�WKDW�LW�LV�D
µ\RXQJ¶�DWRP�

%XW� OHW� XV� VXSSRVH� WKDW� WKH� NLQHWLF� HQHUJ\� RI� DQ
HMHFWHG�DWRP�LV�LQVWHDG�µERUURZHG¶�IURP�LWV�UHVW�PDVV
HQHUJ\��&RQVLGHU�WKHVH�WKUHH�QRWLRQV�
�� WKH� UHVW�HQHUJ\�RI� D�SDUWLFOH� LV�SURSRUWLRQDO� WR� LWV
UHVW�PDVV��ZLWK�SURSRUWLRQDOLW\�FRQVWDQW�F�

�� DFFHSW�DV�D�SUHPLVH� WKDW� WKH�SULQFLSDO� IUHTXHQFLHV
RI�OLJKW�HPLWWHG�E\�D�PRYLQJ�DWRP��OLNH�WKRVH�RI�D
VWDWLRQDU\�DWRP�� DUH�SURSRUWLRQDO� WR� LWV� UHVW�PDVV�
ZLWK�GHYLDWLRQV�DULVLQJ�IRU�GLIIHUHQW�REVHUYHUV�GXH
WR�WKH�'RSSOHU�HIIHFW

�� ZH�KDYH�DV�DQ�H[SHULPHQWDO�IDFW�DQG�IURP�UHODWLYLW\
WKHRU\� WKDW� PRYLQJ� DWRPV� HPLW� UDGLDWLRQ� ZLWK� D
IUHTXHQF\�UHGXFHG�E\�D�µWLPH�GLODWLRQ¶�IDFWRU����±
�Y��F��ñ�
3RLQWV���DQG���ZRXOG�WRJHWKHU�LPSO\�WKDW�WKH�UHVW

PDVV� RI� WKH� PRYLQJ� DWRP� LV� DOVR� GHSOHWHG� E\� WKH
IDFWRU� ���±�Y��F��ñ��:H�PD\� VLPSOLI\� WKLV� E\� VWDWLQJ
WKDW� WKH� VR�FDOOHG� WLPH� GLODWLRQ� IDFWRU� LV� VLPSO\� WKH
UHVXOW�RI�WKH�UHGXFHG�UHVW�PDVV�RI�WKH�PRYLQJ�DWRP��$
IXUWKHU� LPSOLFDWLRQ�� DULVLQJ� IURP�SRLQW���� LV� WKDW� WKH
UHVW�HQHUJ\�RI�WKH�PRYLQJ�DWRP�PXVW�DOVR�EH�GHSOHWHG
E\� WKH�VDPH� IDFWRU�� ,Q� WKLV�FDVH�ZH�KDYH� WKH� FRQVH�
TXHQFH�WKDW�WKH�WRWDO�HQHUJ\�RI�D�SDUWLFOH�DW�DOO�WLPHV
PXVW�EH�VHHQ�DV�KDYLQJ�D�FRQVWDQW�YDOXH�HTXDO�WR�LWV
UHVW�PDVV�HQHUJ\�ZKHQ�DFWXDOO\�DW�UHVW��,I�WKLV�FRQVWDQW
YDOXH�LV�ZULWWHQ�DV�PRF

���ZH�WKHQ�KDYH
(UHVW���(NLQ� �PRF

�

$OWHUQDWLYHO\��LI�WKH�UHVW�PDVV�RI�D�ERG\�DW�UHGVKLIW
]� LV�P]� �� WKHQ� WKH� WRWDO� HQHUJ\� RI� WKH� ERG\� FDQ� EH

H[SUHVVHG�DV�P]F
�����±�Y��F��ñ� �PRF

���:H�VHH�WKDW�WKH
H[WUHPH� HQHUJLHV� REVHUYHG� LQ� SDUWLFOHV� PRYLQJ� DW
UHODWLYLVWLF�VSHHGV�DUH�DFWXDOO\�GXH�WR�UHVW�PDVV�HQHUJ\
ZKLFK� KDV� EHHQ� WHPSRUDULO\� JLYHQ� RYHU� WR� NLQHWLF
HQHUJ\�

5HWXUQLQJ�WR� WKH�TXDVDU�FDVH�� WKH�TXDVDU�PDWHULDO
DW� WKH� SRLQW� RI� HMHFWLRQ� IURP� WKH� SDUHQW� JDOD[\� KDV
QHJOLJLEOH�PDVV�RQO\�EHFDXVH� LWV� UHVW�PDVV�KDV�EHHQ
µSKRWRQL]HG¶� WR� NLQHWLF� HQHUJ\�� ,W� LV� QRW� µ\RXQJHU¶
PDVV��7KH�TXDVDUV�REVHUYHG�DW�KLJK� UHGVKLIWV�ZRXOG
WKHQ�FRUUHVSRQG� WR�RQHV� LQ�ZKLFK� WKH�PDWWHU� LV� VWLOO
SRVVHVVLQJ� DQ� H[WUHPHO\� KLJK� DPRXQW� RI� NLQHWLF
HQHUJ\��7KH�QDWXUH�RI� WKLV�NLQHWLF�HQHUJ\�LV�P\VWHUL�
RXV��KRZHYHU��DV�WKHVH�NLQHWLF�HQHUJLHV�ZRXOG�DSSHDU
WR� EH� TXDQWL]HG�� WKH\� ZRXOG� VHHP� WR� FRUUHVSRQG
VRPHKRZ�WR�WKH�TXDQWL]HG�RUELWDO�YHORFLWLHV�RI�SODQHWV
QRWHG�E\�$US�

:LWK�UHIHUHQFH�WR�WKLV�VHFRQG�SRVVLELOLW\��,�DP�LQ�
GHEWHG�WR�+HQU\�'DUW�DQG�KLV�µ6FDODU�)LHOG�7KHRU\¶�
'DUW��������������KDV�GHYHORSHG�D�YDULDWLRQ�RI� WKLV
LGHD�DQG�KDV�H[WHQGHG�LW�PRUHRYHU�WR�WKH�JUDYLWDWLRQDO
FDVH��'DUW�VWDWHV�WKDW�D�ERG\�LQ�WKH�SUHVHQFH�RI�D�ODUJH
JUDYLWDWLRQDO� ILHOG� KDV� LWV� UHVW� PDVV� HQHUJ\� UHGXFHG
H[DFWO\�DV�WKRXJK�LW�ZHUH�LQ�D�VWDWH�RI�UDSLG�PRWLRQ�
7KLV�FDQ�EH�VHHQ�TXLWH�VLPSO\�DV�D�FRQVHTXHQFH�RI�WKH
ERG\¶V�µSRWHQWLDO�HQHUJ\¶�EHLQJ�FRQYHUWHG� WR�NLQHWLF
HQHUJ\�GXULQJ�LWV�IDOO��'DUW�KLPVHOI�DUJXHV�WKDW�TXDVDU
UHGVKLIWV�DUH�JUDYLWDWLRQDO�LQ�RULJLQ�

7KH� ODVW� DOWHUQDWLYH� ,� VKDOO� PHQWLRQ� IRU� UHGXFHG
DWRPLF�PDVVHV�LQ�TXDVDUV�ZLWKRXW�DJLQJ�RI�PDWWHU� LV
GXH� WR�0DUPHW� �������DQG�KLV� FODVVLFDO� IRUPXODWLRQ
RI�UHODWLYLW\�WKHRU\��7KH�GHWDLOV�RI�0DUPHW¶V�DSSURDFK
DUH� EH\RQG� WKH� VFRSH� RI� WKLV� UHSRUW�� ,QVLGH� ODUJH�
GHQVH�ERGLHV��VXFK�DV� ODUJH�VWDUV��0DUPHW� ILQGV� WKDW
WKH�PDVVHV�RI�DWRPV�DSSURDFK�]HUR�LQ�KLV�WKHRU\��7KH
HMHFWLRQ�RI� WKHVH� ORZ�PDVV� DWRPV� LQ� D� TXDVDU� RU� MHW
ZRXOG�WKXV�DOVR�UHTXLUH�OLWWOH�HQHUJ\�LQ�WKLV�VFKHPH�

5HIHUHQFHV
$US��+�&���������6HHLQJ�5HG��5HGVKLIWV��&RVPRORJ\�DQG

$FDGHPLF�6FLHQFH��0RQWUHDO��$SHLURQ�

'DUW��+�3���,,,��������7RWK�0DDWLDQ�5HY���������

'DUW��+�3���,,,��������%ODFN�+ROHV��WKH�%LJ�%DQJ�7KHRU\�DQG

2WKHU�6FLHQWLILF�1RQVHQVH��SXEOLVKHG�E\�DXWKRU��7XFVRQ�

-DDNNROD��7���������(TXLOLEULXP�&RVPRORJ\��LQ��3URJUHVV�LQ

1HZ�&RVPRORJLHV��1HZ�<RUN��3OHQXP�3UHVV�

6DQGDJH��$���������$VWURQRPLFDO�3UREOHPV�IRU�WKH�1H[W

7KUHH�'HFDGHV��LQ��7KH�8QLYHUVH�DW�/DUJH��&DPEULGJH�

&DPEULGJH�8QLYHUVLW\�3UHVV��HGV��0XQFK��*���0DPSDVR�

$���DQG�6DQFKH]��)���GLVFXVVLRQ�RQ�S����

6DQGDJH��$��DQG�3HUHOPXWHU��-���������$VWURSK\V��-������

���

0DWWKHZ�5��(GZDUGV
6FLHQFH�DQG�0HGLFLQH�/LEUDU\��8QLYHUVLW\�RI�7R�

URQWR��7RURQWR��2QWDULR��0�6��$�
HPDLO���HGZDUGV#OLEUDU\�XWRURQWR�FD!
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6HHLQJ�5HG²7KH�(QG�RI�'RJPD

7KLQN�RI�WKLV�ERRN�DV�D�GHFODUDWLRQ�RI�ZDU��$W�WKH
YHU\� OHDVW� LW� PDUNV� D� QHZ� VWHS�XS� LQ� KRVWLOLWLHV� EH�
WZHHQ�WKH�WKLQN�DOLNH�VKHHS�LQ�VFLHQFH�DQG�WKH�WKLQN�
GLIIHUHQW�JRDWV«�WKDW�LV��EHWZHHQ�VFLHQFH�SURIHVVLRQ�
DOV��WKH�IDLWKIXO��VRPHWLPHV�FDOOHG�WKH�(VWDEOLVKPHQW�
ZKR� ERZ� WR� DXWKRULW\� DQG� DUH� UXOHG� E\� FRQVHQVXV�
DQG� VFLHQFH� RXWFDVWV� ZKR� ODFN� IDLWK� DQG� LQVLVW� RQ
WKLQNLQJ� IRU� WKHPVHOYHV�� 7KH� ODWWHU�� WKH� JRDWV� RU
SOXUDOLVWV�� DUH� DW� DQ� HWHUQDO� VLWXDWLRQDO� GLVDGYDQWDJH�
7KH\�PDNH�QRQH�RI�WKH�UXOHV��VXFK�DV�WKH�DQRQ\PRXV
UHIHUHHLQJ�V\VWHP��DQG�DUH�DW�WKH�PHUF\�RI�DQ�HQHP\
ZKR�KDV�RQO\�WR�GLYLGH�DQG�FRQTXHU��)RU�PDQ\�\HDUV
VFLHQFH� KDV� EHHQ� VKDSHG� E\� WKH� P\WK� WKDW� ZLVGRP
UHVLGHV� LQ� FRQVHQVXV�� %XW� RQ� HYLGHQFH� VXFK� DV� WKLV
ERRN�IXUQLVKHV��RQH�PXVW�LQIHU�WKDW�D�OLNHOLHU�IUXLW�RI
FRQVHQVXV�LV�XQHQGLQJ�HODERUDWLRQV�RI�IROO\��/HW�EXW
RQH�VHHG�RI�IROO\�EH�VRZQ�DQG�IURP�LW�ORJLF�DQG�VHOI�
FRQVLVWHQF\�UDLVH�DQ�HYHU�PRUH�ERXQWLIXO�IROO\�FURS�

$US�LV�XQLTXH�LQ�SXOOLQJ�QR�SXQFKHV��+H�FRUUHFWO\
LGHQWLILHV� WKH� HQHP\� RI� SOXUDOLVP� DV� DFDGHPLF� VFL�
HQFH��7KDW�LV�DOUHDG\�D�JLDQW�VWHS�IRUZDUG²WR�NQRZ
RQH¶V�HQHP\��+LWKHUWR��WKH�ZDUIDUH�KDV�EHHQ�DV�RQH�
VLGHG� DV� LW� KDV� EHHQ� PHUFLOHVV²ODUJHO\� EHFDXVH
DFDGHPLF�YLOODLQLHV�KDYH�EHHQ�FORDNHG�E\�WKH�OHJHQG
RI�DFDGHPLF�LPSDUWLDOLW\�DQG�JHQWOHPDQOLQHVV�

$VWURQRP\�LV�D�VFLHQFH�RI�SXUH�LQIHUHQFH�IURP�RE�
VHUYDWLRQ��,W�ZKROO\� ODFNV� WKH�FRUUHFWLYH� IHHGEDFN�RI
FRQWUROOHG� H[SHULPHQW�� 7KHUHIRUH� LW� EHKRRYHV� DV�
WURQRPHUV� WR� EH� HVSHFLDOO\� PHWLFXORXV� LQ� DYRLGLQJ
FRFNVXUHQHVV«� WR� EH� SDUWLFXODUO\� FDUHIXO� DERXW
SUHVHUYLQJ� WKH� FRQYHQWLRQV� RI� JHQWOHPDQO\� EHKDY�
LRU²WR� VDYH� DW� OHDVW� WKH� DSSHDUDQFH� RI� EURDG�
PLQGHGQHVV�� $V� $US� SRLQWV� RXW�� DVWURQRPHUV� KDYH
QRWKLQJ�EXW�SKRWRQV�DQG�WKHLU�ZDYHOHQJWKV�WR�JR�RQ�
,Q�VXFK�D�³VFLHQFH´�IDFWV�DUH�WRR�VSDUVH�DQG�SUHFLRXV
WR� EH� LJQRUHG�� <HW�� QRW� FRQWHQW� ZLWK� LJQRULQJ� KLV
ILQGLQJV�� KLV� FROOHDJXHV� KDYH� GHQLHG� KLP� WHOHVFRSH
WLPH��WR�HQVXUH�WKDW�KH�JLYHV�WKHP�QRWKLQJ�IXUWKHU�WR
LJQRUH��7KHVH�DUH�DFWV�RI�D�ZDU�WKDW�$US�FDQ�KDUGO\�EH
DFFXVHG� RI� VWDUWLQJ�� $V� IRU� FRVPRORJ\�� WKDW� LV� WKH
XOWLPDWH�LQ�LQIHUHQFH��,W�ODFNV�DOO�H[SHULPHQWDO�EUDNHV
RQ�LPDJLQDWLRQ�� ,WV�SUDFWLWLRQHUV�QHHG� WR�JXDUG�HYHQ
PRUH� FDUHIXOO\� DJDLQVW� EHFRPLQJ� NQRZ�LW�DOOV�� 6R�
ZKDW� KDSSHQV"� &RQVHQVXV�� LQ� ERWK� DVWURQRP\� DQG
FRVPRORJ\��SXWV�LWV�ELJ�0RQW\�3\WKRQ�IRRW�GRZQ�RQ
DQ\�GHYLDWLRQV�IURP�RUWKRGR[\��$US�KDV�GHFODUHG�KLV
SHUVRQDO�ZDU�RQ�WKLV�LQVWLWXWLRQDOL]HG�YLOODLQ\��ZLWK�LWV
WUDSSLQJV� RI� DFDGHPLF� FUHGHQWLDOV� DQG� LWV� DVSHFW� RI
IRUELGGLQJ�$XWKRULW\��$QG��,�VD\��PRUH�SRZHU�WR�KLP�
7KH�ZDU�LV�ULJKWHRXV��WKH�RQO\�ULJKWHRXV�ZDU�,�NQRZ
RI�LQ�RXU�HUD�

$US�XQGHUVWDQGV�WKDW�LQ�D�VFLHQFH�RI�LQIHUHQFH�WKH
REVHUYDWLRQDO�GDWD�PXVW�UXOH��7KH\�PXVW�EH�JDWKHUHG

ZLWKRXW� IHDU� RU� IDYRU� DQG�PXVW� EH� VWXGLHG�� UHILQHG�
DQG� UHVSHFWHG��$SSDUHQWO\� KH� LV� RQH� RI� WKH� IHZ� DV�
WURQRPHUV� ZKR� IHHO� WKDW� ZD\�� 7KH� UHVW� DOORZ� WKHLU
SULRU�SUREDELOLWLHV�WR�EH�VR�GRPLQDWHG�E\�IRUHNQRZQ
WKHRU\�WKDW�QR�DPRXQW�RI�GDWD�FDQ�SUHYDLO��$QG�ZKDW
LV� WKH� RULJLQ� RI� WKLV� VDYDQW�EOLQGLQJ�� IDFW�EOLJKWLQJ�
DOO�SRZHUIXO� WKHRU\"� 0RUH� LQFHVWXRXV� DFDGHPLF
VFLHQFH��OD\HU�XSRQ�OD\HU²HYHU�LQZDUG�ORRNLQJ��HYHU
EXLOGLQJ� RQ� D� IHWLG� PL[WXUH� RI� ROG� SK\VLFV� H[SHUL�
PHQWV�DQG��SRVVLEO\��WLQ\�VHHGV�RI�RULJLQDO�IROO\�

:KDW�LV�$US¶V�HYLGHQFH"�6LPSO\�WKDW�LQ�FDVH�DIWHU
FDVH� KLJK�UHGVKLIW� TXDVDUV� DUH� VHHQ� WR� EH� FORVHO\
DVVRFLDWHG� �FROORFDWHG� RQ� WKH� FHOHVWLDO� VSKHUH�� ZLWK
ORZ�UHGVKLIW�DFWLYH�JDOD[LHV��H�J���RI�WKH�6H\IHUW�W\SH�
&RQYHQWLRQDO� DVWURQRP\� UHSOLHV� WKDW� WKHVH� FODLPHG
DVVRFLDWLRQV� DUH� PHUH� FRLQFLGHQFHV� RI� EDFNJURXQG
REMHFWV�� 7KDW� VHHPV� XQOLNHO\«� WRR� PDQ\� ³FRLQFL�
GHQFHV�´�%XW�WKHUH�LV�PRUH�WR�LW�WKDQ�VXEMHFWLYH�SULRU
SUREDELOLWLHV�RI�DVVRFLDWLRQ��7KHUH�LV�D�UHJXODULW\�DQG
SUHGLFWDELOLW\� RI� REMHFWLYH� IHDWXUHV�� $US� ILQGV� LQ
GR]HQV�RI�FDVHV�WKDW�WKH�TXDVDUV��D��DUH�DOLJQHG�DFURVV
WKH�FHQWUDO�JDOD[\���E��OLH�DORQJ�WKH�³PLQRU�D[LV´��VSLQ
D[LV�� RI� WKH� JDOD[\�� DQG� �F�� VKRZ� D� V\VWHPDWLF� SUR�
JUHVVLRQ� RI� UHGVKLIWV� IURP� PD[LPXP� QHDUHVW� WKH
JDOD[\�WR�PLQLPXP�IDUWKHVW�IURP�LW�� ,V�DOO� WKDW� WR�EH
H[SODLQHG� DV� PRUH� DQG� PRUH� FRLQFLGHQFHV"� )URP
WKHVH�REVHUYHG�UHJXODULWLHV�$US�LQIHUV�WKDW�TXDVDUV�DUH
QRW� EDFNJURXQG� REMHFWV� EXW� DUH� H[DFWO\� ZKDW� WKH\
DSSHDU�WR�EH��HMHFWLRQV�IURP�WKH�FHQWUDO�JDOD[\��KHQFH
ORFDWHG� DW� WKH� FRPSDUDWLYHO\� FORVH� GLVWDQFH� �ZLWKLQ
RXU� ORFDO� 6XSHUFOXVWHU� RI� JDOD[LHV�� RI� WKH� SDUHQW
JDOD[\�� ZKLFK� KDV� SURGXFHG� WKHP� WKURXJK� VRPH
PHFKDQLVP� RI� PDWWHU� FUHDWLRQ�� ,Q� RWKHU� ZRUGV�� WKH
ODUJH�UHGVKLIW�RI�TXDVDUV� LV�QRW�D�SURRI�RI� WKHLU�KLJK
UHFHVVLRQ�YHORFLW\�DQG�JUHDW�GLVWDQFH��7KLV� VWULNHV�DW
WKH�KHDUW�RI�FXUUHQW�H[SDQGLQJ�XQLYHUVH�GRJPD�

$QRWKHU�GRJPD�RI�DFDGHPLF�DVWURSK\VLFV��WKDW�WKH
FUHDWLRQ� RI� DOO�PDWWHU� LQ� D� VLQJOH� LQLWLDO� �%LJ� %DQJ�
HYHQW� DFFRXQWV� IRU� WKH� REVHUYHG� DEXQGDQFH� RI� WKH
HOHPHQWV�� KDV� DSSDUHQWO\� EHHQ� TXLHWO\� GURSSHG�� DW
OHDVW� E\� UHDOLVWV� DPRQJ� WKH� DVWURQRPHUV�� 0RVW� RI
WKHVH�QRZ�FRQFHGH�WKDW� WKHUH� LV�DOVR�PDWWHU�FUHDWLRQ
JRLQJ� RQ� FRQWLQXRXVO\� WKURXJKRXW� WKH� H[LVWLQJ� XQL�
YHUVH�ZLWKLQ�WKH�DFWLYH�FRUHV�RI�JDOD[LHV��7KLV�PDNHV
WKH� %LJ� %DQJ� UHGXQGDQW� H[FHSW� IRU� H[SODLQLQJ� WKH
³H[SDQVLRQ�RI�WKH�XQLYHUVH�´�UHDG�DV�GRJPD��/HW�XV�EH
JUDWHIXO�IRU�VPDOO�FRQFHVVLRQV�WR�REVHUYDWLRQ�

7KH� REVHUYHG� SURJUHVVLRQ� RI� UHGVKLIWV� RI� HMHFWHG
TXDVDUV�� DQG� WKHLU� DVVRFLDWLRQ� ZLWK� QHDUE\� JDOD[LHV�
VXJJHVW� WR�$US� WKDW� WKHVH� UHGVKLIWV� DUH� QRW� 'RSSOHU
VKLIWV�UHVXOWLQJ�IURP�YHORFLWLHV�RI�VRXUFH�UHFHVVLRQ�EXW
LQVWHDG� HYLGHQFH� QHZ� SK\VLFV²VSHFLILFDOO\�� D� KLWK�
HUWR� XQVXVSHFWHG� DJH� GHSHQGHQFH� RI� HOHPHQWDU\
SDUWLFOH�PDVV��7KDW� LV�� QHZO\�FUHDWHG�PDWWHU� LQLWLDOO\
SRVVHVVHV� ]HUR�PDVV� DQG� HPHUJHV� IURP� LWV� FUHDWLRQ
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ORFXV� LQ� WKH� FHQWUDO� JDOD[\� DW� VSHHG� F�� EXW� DFTXLUHV
PDVV�DQG�VORZV�GRZQ�ZLWK�WKH�SDVVDJH�RI�WLPH��7KXV
WKH�HDUOLHU�HMHFWD�IURP�D�PDWWHU�FUHDWLQJ�JDOD[\��EHLQJ
³ROGHU�´�DSSHDU� WR�RXU�REVHUYDWLRQ� IDUWKHVW� IURP� WKH
SDUHQW� JDOD[\� DQG� OHDVW� UHG�VKLIWHG�� ZKHUHDV� PRUH
UHFHQW� �FORVHU� LQ�� HMHFWD� KDYH� OHVV� PDVV� DQG� VKRZ
JUHDWHU�UHGVKLIW��7KLV� LV�EDVHG� LQ�SDUW�RQ�HOHPHQWDU\
TXDQWXP�PHFKDQLFV��7KH� HQHUJ\� HLJHQYDOXHV� RI� WKH
K\GURJHQ�DWRP��IRU� LQVWDQFH��DUH�SURSRUWLRQDO� WR� WKH
SKHQRPHQRORJLFDO�PDVV�RI� WKH�DWRP��:KDWHYHU�PD\
FDXVH� D� UHGXFWLRQ� RI� WKDW� PDVV� ZLOO� SURSRUWLRQDWHO\
UHGXFH�VSHFWUDO�OLQH�VHSDUDWLRQV�DQG�WKH� nK �RI�UDGLD�
WLRQ�IURP�WKH�DWRP��KHQFH�ZLOO�LQFUHDVH�ZDYHOHQJWK�RU
PHDVXUHG� UHGVKLIW� RI� WKDW� UDGLDWLRQ�� 6R�� DQ� DWRP
³ERUQ´�ZLWK�]HUR�PDVV�ZLOO�LQLWLDOO\�UDGLDWH�DW�LQILQLWH
ZDYHOHQJWK� RU� UHGVKLIW�� �,Q� RWKHU� ZRUGV�� LW� ZRQ¶W
UDGLDWH�DW�DOO�IRU�D�ZKLOH��

7KLV�LV�D�ZLOG�LGHD��WKDW�PDVV�LQFUHDVHV�ZLWK�WLPH�
7R�PDNH�DQ\� VHQVH� RI� LW� RQH�PXVW� FRPELQH� LW�ZLWK
DQRWKHU�ZLOG�LGHD²WKDW�RI�0DFK�UHJDUGLQJ�WKH�RULJLQ
RI� PDVV�� QDPHO\�� WKDW� SKHQRPHQRORJLFDO� PDVV� RU
LQHUWLD�RI�ORFDO�PDWWHU�GHULYHV�SK\VLFDOO\�IURP�D�VRUW
RI�PXWXDO� ³FRQWDFW´�ZLWK�GLVWDQW�PDWWHU��&RPELQLQJ
WKLV�VHHPLQJO\�DFDXVDO�LGHD�ZLWK�WKH�FDXVDO�QRWLRQ�RI
UHWDUGHG�DFWLRQ��RQH�PD\� ILQG� LW�SODXVLEOH� WR�SLFWXUH
QHZO\�IRUPHG� PDWWHU� DV� FUHDWHG� LQLWLDOO\� ³RXW� RI
FRQWDFW´�ZLWK�GLVWDQW�PDWWHU��VR�WKDW�WKH�ORFDO�VWXII�KDV
QR�0DFKLDQ�PDVV��EXW�JUDGXDOO\�DFTXLUHV�LW�ZLWK�WLPH
SDVVDJH�� DV� LQFUHDVLQJ� DPRXQWV� RI� ³GLVWDQW´� PDWWHU
FRPH�SURJUHVVLYHO\� LQWR� ³FRQWDFW´� E\� VSHHG�F� LQWHU�
DFWLRQ�� �%\� WKH� VDPH� WRNHQ�� RI� FRXUVH�� WKH� GLVWDQW
PDWWHU� DFTXLUHV� D� VPDOO� LQFUHPHQW� RI� LWV� RZQ� PDVV
WKURXJK�LQWHUDFWLRQ�ZLWK�WKH�QHZ�PDWWHU��7KDW�HIIHFW�LV
SUHVXPDEO\�WRR�VPDOO�WR�PHDVXUH���+HQFH�DQ\�QHZO\�
FUHDWHG� SDUWLFOH¶V� ³PDVV´� LV� SURSRUWLRQDO� WR� WKH
DPRXQW� RI� SUH�H[LVWLQJ� PDWWHU� HQFORVHG� LQ� DQ� H[�
SDQGLQJ�OLJKW�VSKHUH�FHQWHUHG�RQ�WKDW�SDUWLFOH�

$US�NHHSV�ORRNLQJ�DW� WKH�GDWD�DQG�VHHLQJ� IXUWKHU
UHJXODULWLHV�WKDW�GHI\�DFDGHPLF�VFLHQFH��,Q�DGGLWLRQ�WR
WKH�XQZHOFRPH�UHODWLRQVKLSV�RI�TXDVDUV��JDOD[LHV��DQG
WKHLU�UHGVKLIWV��KH�DQG�RWKHUV�KDYH�REVHUYHG�DPD]LQJ
³TXDQWL]DWLRQV´� RI� UHGVKLIWV� RI� YDULRXV� NLQGV�� 7KHVH
GHIHDW�DOO�DWWHPSWV�WR�LGHQWLI\�UHGVKLIWV�ZLWK�'RSSOHU
VKLIWV�� EHFDXVH� WKH\� ZRXOG� PHDQ� WKDW� LQ� YHORFLW\�
VSDFH� WKH� (DUWK� LV� SULYLOHJHG� WR� EH� WKH� FHQWHU� RI� D
UHJXODU� VHTXHQFH� RI� VSKHULFDO� VKHOOV� RI� SUHIHUUHG
UHGVKLIWV��7KLV�WDNHV�XV�EDFN�WR�WKH�FRVPRORJ\�RI�WKH
0LGGOH�$JHV��ZLWK�WKH�(DUWK�LQ�D�SULYLOHJHG�SRVLWLRQ�
2QH�PLJKW�WU\�WR�UHFRQFLOH�VXFK�REVHUYDWLRQV�ZLWK�WKH
0DFKLDQ�PRGHO�E\�SUHGLFWLQJ�SODWHDXV�RI�UHGVKLIW�GXH
WR�SURJUHVVLYH�LQFOXVLRQV�RI�PDWWHU�LQFUHPHQWV�ZLWKLQ
WKH� H[SDQGLQJ� OLJKW� VSKHUH²ILUVW� WKH� ORFDO� JDOD[\�
WKHQ�WKH�ORFDO�JDOD[\�FOXVWHU��HWF��%XW�WKH�UHJXODULW\�RI
WKH� SHULRGLF� UHGVKLIW� GDWD� VHHPV� WR� GHI\� VXFK� FUXGH
H[SODQDWLRQV��,�DP�IRUFHG�WR�FRQFOXGH�WKDW�³WKHUH�DUH

PRUH�WKLQJV�LQ�KHDYHQ�DQG�HDUWK��+RUDWLR�«´�7KLV�LV
D�KHDOWK\�WKLQJ�WR�UHDOL]H��VLQFH�LW�LQGXFHV�KXPLOLW\²D
SULPH�UHTXLVLWH�IRU�VFLHQWLILF�SURJUHVV�

:KLOH�YHQGLQJ�KXPLOLW\��,�PLJKW�DV�ZHOO�DGPLW�WKDW
ILQGLQJ� D� QRQ�'RSSOHU� H[SODQDWLRQ� IRU� REVHUYHG
UHGVKLIWV� LQ� D� QRQ�H[SDQGLQJ� XQLYHUVH� LV� QR� SLFQLF�
7LUHG�OLJKW� PRGHOV� GR� QRW� DSSHDO� WR� PRVW� DVWURQR�
PHUV�� LQFOXGLQJ�$US��EXW� WKH\�VHHP�WR�PH�VWLOO�GHIL�
QLWHO\�LQ�WKH�UXQQLQJ��(YHQ�DSDUW�IURP�³GDUN�PDWWHU´
K\SRWKHVHV�� LW�PXVW�EH�DGPLWWHG�WKDW�ZH�FDQQRW�SHU�
FHLYH�DOO�WKH�PDWWHU�WKDW�PD\�EH�RXW�WKHUH��$�IHDWXUH�RI
WKH�FRVPLF�EDFNJURXQG�UDGLDWLRQ�LV�WKDW�LW�LV�WKHUPDO�
L]HG� �EODFN�ERG\�� UDGLDWLRQ�� /RRNLQJ� DW� LW� LV� OLNH
ORRNLQJ� LQWR� D� IXUQDFH� DW� D� XQLIRUP� WHPSHUDWXUH�«
ZKLFK� PHDQV� WKDW� DOO� REMHFWV� DQG� SDUWLFOHV� DW� WKDW
WHPSHUDWXUH�E\�GHILQLWLRQ�IDGH�LQWR�WKHLU�EDFNJURXQG
DQG� EHFRPH� ³LQYLVLEOH´� DJDLQVW� LW�� 6R�� KRZ� GR� ZH
NQRZ�ZKDW� LQWHUDFWLRQV� ORQJ�GLVWDQFH�SKRWRQ� WUDYHO�
HUV�PD\�H[SHULHQFH"

/HW� 3OXUDOLVP� EH� WKH� EDWWOH� FU\� RI� DQ\�4XL[RWHV
ZKR�ZDQW�WR�IROORZ�$US�LQWR�EDWWOH�DJDLQVW�WKH�%OXH
0HDQLHV�RI� WKH�VWDWXV�TXR�� ,�� IRU�RQH��DP�ZLWK�KLP�
DQG� WKRURXJKO\� UHFRPPHQG�KLV� ERRN� DV� D� ELEOH� IRU
WKLV�ZRUWK\� FUXVDGH�� ,I� \RXU� HQHUJLHV� DUH� QRW� RWKHU�
ZLVH�HQJDJHG��,�FRPPHQG�LW�DV�D�JRRG�ILJKW²SHUKDSV
WKH�PRVW�ZRUWKZKLOH�³PHQWDO�ILJKW´�RI�RXU�WLPHV��$US
KDV�DFFXUDWHO\�LGHQWLILHG�WKH�DFDGHPLHV�DV� OHDGHUV� LQ
WKH�PRGHUQ�GHJUDGDWLRQ�RI�VFLHQFH��%XW�WKH�ZDU�WDNHV
SODFH�RQ�D�EURDGHU�IURQW��,Q������WKH�(QJOLVK�QRYHOLVW
*HRIIUH\�+RXVHKROG��7KH�7KLUG�+RXU��/LWWOH��%URZQ�
%RVWRQ�� S�� ����� SRLQWHG� RXW� WKDW� WKH� 8QLWHG� 6WDWHV
ZDV�³DLPLQJ�DW�D�FLYLOL]DWLRQ�LQ�ZKLFK�WKRXJKW�VKRXOG
EH�FRPPXQDO�UDWKHU�WKDQ�LQGLYLGXDO�´�(YHQ�WKDW�HDUO\�
RQH� REVHUYHU� ZDV� QRW� IRROHG� E\� WKH� OLS� VHUYLFH� WR
LQGLYLGXDOLVP�ZLWK�ZKLFK�ZH�LQ�WKH�8�6��WUDGLWLRQDOO\
IRRO� RXUVHOYHV�� +H� UHFRJQL]HG� WKDW� ZH� ZKR� UHMHFW
FRPPXQLVP�DV� DQ� HFRQRPLF� GRFWULQH� HPEUDFH� LW� DV
FRPPXQLVP�RI�WKH�PLQG²WKH�1HZ�:DYH�RI�³'HPR�
FUDWLF´�&RQVHQVXV� �H�J��� WRGD\¶V� ³SROLWLFDOO\� FRUUHFW´
WKLQNLQJ���7R�KXPDQ�VFLHQFH��WKDW�LV�DV�DQWLWKHWLFDO�DV
UHOLJLRXV� 7UXWK«� LQGHHG�� LW� LV� D� VHFXODU� IRUP� RI� LW�
$XWKRULW\� DQG� &RQVHQVXV²WKHVH� WZR� YLSHUV²DFD�
GHPLF�VFLHQFH�KDV�WDNHQ�LQWR�LWV�ERVRP�DQG�UHDUHG�DV
LWV� RZQ�� +LJKHU� HGXFDWLRQ� KDV� GHYROYHG� LQWR� WKHLU
YHU\� HPERGLPHQW�� ,Q� VHTXHO� WKH� DFDGHPLHV� KDYH
GHOHJDWHG� WKH� JXDUGLDQVKLS� RI� VFLHQFH� WR� LWV� PRVW
LPSODFDEOH�HQHPLHV��7KH�QRYHOLVW�SHUFHLYHG�WKDW�LW�LV
QRW�RQO\�VFLHQFH�WKDW�LV�DW�VWDNH��EXW�FLYLOL]DWLRQ�

7KRPDV�(��3KLSSV��-U�
WHSKLSSV#SGQW�FRP
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6HHLQJ�5HG²$HWKHUHDO�)RUFHV

+DYLQJ� ILQLVKHG� WKH� DERYH� DQG� UH�UHDGLQJ�4XD�
VDUV��5HGVKLIWV�DQG�&RQWURYHUVLHV��,�DP�FRQYLQFHG�RI
\RXU� DUJXPHQW� IRU� WKH� DVVRFLDWLRQ� RI� KLJK� DQG� ORZ
UHGVKLIWHG�REMHFWV��DQG�RI�WKH�HMHFWLRQ�RI�WKHVH�REMHFWV
IURP� ROGHU� JDOD[LHV�� ,� DP� QRW� FRQYLQFHG� WKDW� HOHF�
WURQV�� HWF��� DUH� ³FUHDWHG´� �IRUPHG"�� ZLWK� ORZ� PDVV�
RQO\�WR�JURZ�LQWR�WKH�SDUWLFOHV�DV�ZH�NQRZ�WKHP��QRU
WKDW� WKH� TXDQWL]DWLRQ� HIIHFW� LV� VWLPXODWHG� E\� WKLV
JURZWK�

0\� LQYROYHPHQW� LQ� VWXG\LQJ� FRVPRORJ\� EHJDQ
VRPH� WLPH� DJR� ZKHQ� VRPH� ZULWHU� PHQWLRQHG� ³7KH
([SDQGLQJ�8QLYHUVH´�RQFH�WRR�RIWHQ�DQG�,�GHFLGHG�WR
ILQG� DQ� DOWHUQDWLYH�PHFKDQLVP� IRU� WKH� FRVPRORJLFDO
UHGVKLIW�LQ�DQ�HVVHQWLDOO\�VWDWLF�8QLYHUVH��DQG�ZLWKRXW
D�%LJ�%DQJ��7KLV�,�GLG��DORQJ�ZLWK�D�PHFKDQLVP�IRU
DQ�LQWULQVLF�UHGVKLIW�ZKLFK�OHQGV�LWVHOI�WR�TXDQWL]DWLRQ�
VRPHZKDW� DORQJ� WKH� OLQHV� RI� \RXU� K\SRWKHVLV� EXW
ZLWKRXW�WKH�QHHG�IRU�DQ�HOHFWURQ�RI�LQFUHDVLQJ�PDVV�

9HU\�EULHIO\��DQG�WR�HVWDEOLVK�D�SRLQW�RI�EHJLQQLQJ�
RXU�XQLYHUVH�LV�VHHQ�DV�MXVW�DQ�REVHUYDEOH�SRUWLRQ�RI
DQ�LQILQLWH�DQG�HWHUQDO�([LVWHQFH��5XOLQJ�RXW�&UHDWLRQ
LQ�DQ\�JXLVH�DQG�DOO�P\VWLFLVP��LQFOXGLQJ�PDWKHPDWL�
FDO���WKHUH�FDQ�EH�QR�VSDWLDO�RU�WHPSRUDO�ERXQGDULHV�
L�H���QR�SODFH�RU�WLPH�RI�QRQ�([LVWHQFH��7KLV�EHLQJ�VR�
DQG�WKH�VLPSOH�IDFW�RI�WKH�XQLYHUVH�ZKLFK�ZH�GR�VHH�
PDQGDWHV� DQ� DOO� HQFRPSDVVLQJ� F\FOH� RI� WKLQJV
ZKHUHLQ� WKH� PDWWHU�WR�HQHUJ\� WUDQVIRUPDWLRQ� LV� IRO�
ORZHG�E\�DQ�HQHUJ\�WR�PDVV�WUDQVIRUPDWLRQ��ZLWK�DQ
HIILFLHQF\�RI������

7KHUH�FDQ�EH�QR�RQH�ZD\�SURFHVVHV�DW�ZRUN²QR
HQWURSLF�GHDWK��QR�EODFN�KROHV�IRU�PDWWHU�WR�GLVDSSHDU
LQWR��QR�HQGOHVV�GLOXWLRQ�YLD�H[SDQVLRQ��HWF�� ,QVWHDG�
ERWK�PDWWHU�DQG�HQHUJ\�ZRXOG�VHHP�WR�EH�GUDZQ�LQWR
PDWXUH�JDOD[LHV�WR�EHFRPH�QHZ�REMHFWV�ZKLFK�DUH��LQ
WXUQ�DQG� LQ�VRPH�PDQQHU��HMHFWHG� DV�SURWR�JDOD[LHV�
2OG�JDOD[LHV�HYHQWXDOO\�EHFRPH� WKH�GHEULV�ZKLFK� LV
DVVLPLODWHG�LQWR�WKH�QHZ�

&RPLQJ�DW� WKLV� IURP� DQRWKHU� GLUHFWLRQ�� WKH�PDJ�
QHWLF� ILHOGV�RI� WKH�HDUWK�DQG� WKH�SODQHWV� DUH� VXSSRV�
HGO\�FDXVHG�E\�PROWHQ� LURQ� FLUFXODWLQJ� LQ� WKHLU� FRUH
UHJLRQV��+RZHYHU�� LI�ZH� FRQVLGHU� WKHVH� ILHOGV� WR� EH
HOHFWUR�PDJQHWLF� PDQLIHVWDWLRQV�� DQG�� XVLQJ� WKH
REVHUYHG� ILHOGV� DQG� UDWHV� RI� URWDWLRQ� RI� WKH� SODQHW
FDOFXODWH� WKH� HOHFWULFDO� FKDUJH� QHFHVVDU\� WR� SURGXFH
WKH�ILHOGV��ZH�ILQG�WKDW�DOO�SODQHWV�PXVW�EH�SRVLWLYHO\
FKDUJHG�� ,I� ZH� JR� D� VWHS� IXUWKHU� DQG�� XVLQJ� WKHVH
FKDUJHV� DQG� WKH� HOHFWULFDO� FDSDFLW\� RI� WKH� SODQHW� WR
VSDFH��ZH�GLVFRYHU� WKDW�DOO�KDYH�HOHFWULFDO�SRWHQWLDOV
WR� VSDFH� ZKLFK� DYHUDJH� ���� TXDGULOOLRQ� YROWV�� $
FRLQFLGHQFH"�+DUGO\��1H[W��ZH�UXQ�WKH�VDPH�FDOFXOD�
WLRQV� RQ� WKH�6XQ� XVLQJ� DQ� �� KU�� UDWH� RI� URWDWLRQ�� DV
LQIHUUHG�IURP�LWV�REODWHQHVV��$JDLQ�ZH�JHW�DERXW����
TXDGULOOLRQ� YROWV�� 4XLWH� HQRXJK� WR� FDXVH� WKH� VRODU

IODUHV�DQG�WR�GULYH�WKH�VRODU�ZLQGV�ZKLFK�FKDUJH�WKH
SODQHWV�

,W�ZRXOG�VHHP�WKDW�WKH�IXVLRQ�IXUQDFHV�LQ�WKH�6XQ
DUH�WKH�FDXVH�RI�WKLV�SRVLWLYH�YROWDJH�DV�D�UHVXOW�RI�LWV
PDWWHU�WR�HQHUJ\�FRQYHUVLRQ�SURFHVV��1HJDWLYH�FKDUJH
KDV�GLVDSSHDUHG�DORQJ�ZLWK� WKH�HQHUJ\�� �,� UHFDOO� WKH
UHPDUN�RI�VRPH�VFLHQWLVW�ZKR�ZDV�ZDWFKLQJ�DQ�HDUO\
DWRPLF� EODVW�� WKDW� ³���WKHUH� VHHPV� WR� KDYH� EHHQ� WKH
FUHDWLRQ� E\� WKH� EODVW� RI� D� GHSOHWLRQ� RI� QHJDWLYH
FKDUJH���´��

)URP�WKLV��RQH�PD\�FRQFOXGH�WKDW�WKH�HQHUJ\�JHQ�
HUDWHG�E\�DQ�DWRPLF�EODVW�FDUULHV�DZD\�ERWK�PDVV�DQG
QHJDWLYH�FKDUJH��RU��LQ�HVVHQFH��LV�WKDW�FKDUJH"���,�H���LW
QRZ� KDV� WZR� FKDUDFWHULVWLFV�� QHLWKHU� RI� ZKLFK� DUH
FRQVLVWHQW� ZLWK� WKRVH� RI� HOHFWUR�PDJQHWLF� UDGLDWLRQ�
,QVWHDG�� LW� VKRXOG� EH� VHHQ� DV� D� SK\VLFDO� HQWLW\� �WKH
³PDWHULDO�YDFXXP´��RU�WKH�³DHWKHU´"��ZKLFK�EHKDYHV
DV� VXFK�� WKURXJK� ZKLFK� WKH� H�P�� ZDYH� WUDYHOV�� DQG
ZKLFK� SURYLGHV� WKH� VXEVWDQFH� WKDW� GHWHUPLQHV� WKH
SHUPLWWLYLW\�DQG�SHUPHDELOLW\�RI�³VSDFH´��DQG�D�VXE�
VWDQFH�ZKLFK�FDQ�UHYHUW�WR�PDWWHU�

$GGLWLRQDOO\��EHLQJ�JUDYLWDWLRQDOO\�UHVSRQVLYH��LW�LV
GUDZQ�LQWR�WKH�JDOD[\��RU�DQ\�PDWHULDO�PDVV��VXFK�DV
WKH� VXQ�� RU� WKH� HDUWK�� RU� HYHQ� DQ� DWRP�� DQG� FRP�
SUHVVHG�� EXW� RQO\� XQWLO� LWV� QHJDWLYH� VHOI�UHSXOVLYH
IRUFH�HTXDOV� WKH� IRUFH�RI�JUDYLW\��7KXV��ZH�KDYH� DQ
DHWKHUHDO� DWPRVSKHUH� RI� YDU\LQJ� GHQVLW\�� PXFK� OLNH
WKH� DLU� VXUURXQGLQJ� WKH� HDUWK��RQO\�� LQ� WKLV� LQVWDQFH�
VXUURXQGLQJ� DOO� PDVV� FRQFHQWUDWLRQV�� EOHQGLQJ� WR�
JHWKHU�LQ�LQWHU�JDODFWLF��LQWHU�VWHOODU��DQG�LQWHU�DWRPLF
VSDFH��DV�ZHOO�DV�LQWUD�DWRPLF�VSDFH�

)URP�WKLV�RQH�PD\�FRQFOXGH�VHYHUDO�WKLQJV�
��� WKDW�EODFN�KROHV� DUH� SUHYHQWHG� IURP� IRUPLQJ� E\

WKHVH�FRQIOLFWLQJ�IRUFHV�
��� WKDW�WKHVH�JDODFWLF��RU�VWHOODU��DWPRVSKHUHV�VKRXOG

UHIUDFW�OLJKW�
��� WKDW�WKH�HQHUJ\�GHQVLW\�LQ�DQ�DWRP�RQ�WKH�VXQ�ZLOO

EH�JUHDWHU�WKDQ�WKDW�LQ�D�VLPLODU�DWRP�RQ�HDUWK�
��� WKDW�� WKHUHIRUH�� HOHFWURQ� RUELWDO� FKDQJHV� ZLOO� EH

VORZHG�E\�WKH�GHQVHU�GLHOHFWULF�PHGLXP�
��� WKDW�D�FRVPRORJLFDO�UHGVKLIW��LI�LW�H[LVWV"��FRXOG�EH

FDXVHG�E\�D�JUDGXDO�DQG�FRQVWDQW�LQFUHDVH�LQ�WKH
GHQVLW\�RI�WKH�DHWKHUHDO�PHGLXP�>DFFRUGLQJ�WR�WKH
IRUPXOD��)2� �)6���±�5�

W��ZLWK� WKH�)¶V�EHLQJ� WKH
REVHUYHG�DQG�VRXUFH�IUHTXHQFLHV��5�EHLQJ�WKH�UDWH
RI� FKDQJH� SHU� VHFRQG� RI� WKH� DHWKHUHDO� PHGLXP
DQG� W� EHLQJ� WKH� WLPH� RI� WUDYHO� RI� WKH� REVHUYHG
ZDYH�
2QH� FRXOG� FDOFXODWH�5� E\� FRPSDULQJ� WKH� HQHUJ\

OHDYLQJ�D�JDOD[\�WR�WKH�HQHUJ\�ZLWKLQ�DQG�DURXQG�WKDW
JDOD[\��RU�E\�FKRRVLQJ�D�YDOXH�IRU�W�DQG�VROYLQJ�IRU�5�
7KH�UDWLR�RI�)¶V�LV�WKH�SUHIHUUHG�UHG�VKLIW�V\PERO��LQ
WKDW�ZDYHOHQJWK�LV�D�YHORFLW\�RI�OLJKW�GHULYDWLYH��DQG
JLYHQ� WKH� YDULDWLRQ� LQ� WKH� GHQVLW\� RI� WKH� DHWKHU�� WKH
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YHORFLW\�RI�OLJKW�LV�QR�ORQJHU�D�FRQVWDQW��$QG��NP�V�LV
D�FRQFHVVLRQ�WR�WKH�([SDQGLQJ�8QLYHUVH�WULEH�@

$� VORZHU� DWRPLF� HOHFWURQ� LQWHU�RUELW� WUDQVLWLRQ
ZRXOG��RI�FRXUVH��UHVXOW� LQ� OHVV�HQHUJHWLF�H�P��UDGLD�
WLRQ�� KHQFH� WKH� LQWULQVLF� UHG�VKLIW�� 7KH� JUHDWHU� WKH
PDVV�RI�WKH�VRXUFH��WKH�JUHDWHU�WKH�LQWULQVLF�UHG�VKLIW�

$V� WKH� DHWKHUHDO� PHGLXP� �DFWXDOO\� WKH� QHJDWLYH
HQHUJ\�� LV�FRPSUHVVHG�HYHU�PRUH�ZLWKLQ� WKH�JDOD[\�
RQH�PD\�DVVXPH�WKDW�D�SRLQW�LV�UHDFKHG�ZKHUH�LW�LV�UH�
WUDQVIRUPHG�LQWR�PDWWHU��DQG�WKDW�EHFDXVH�WKH�DHWKHU
ZDV�QHJDWLYH�WKH�PDWWHU�WKXV�IRUPHG�ZLOO�EH�QHJDWLYH�
$V�WKH�DHWKHU�ZDV�VSLQQLQJ�ZLWK�WKH�JDOD[\�WKH�QHZO\
IRUPHG�PDWWHU�ZLOO�FRQWLQXH�WR�VSLQ�WKH�VDPH�ZD\��RI
FRXUVH��EXW�EHLQJ�QHJDWLYH��ZLOO�JHQHUDWH�DQ�HOHFWUR�
PDJQHWLF�ILHOG�H[DFWO\�RSSRVLWH� WR� WKDW�RI� WKH�SDUHQW
JDOD[\��%HLQJ�PDVVLYH�REMHFWV�WKH\�FDQQRW�VLPSO\�IOLS
HQGV��DV�WZR�PDJQHWV�LQ�WKH�ODE���VR�ZLOO�UHSHO��ZLWK
WKH�VPDOOHU�EHLQJ�HMHFWHG�DORQJ�WKH�D[LV�RI�WKH�ODUJHU�
SHUKDSV�VSOLWWLQJ�LQ� WZR�LQ� WKH�SURFHVV�� LI� WKH�DFWLRQ
WDNHV�SODFH�LQ�WKH�FHQWHU�RI�WKH�JDOD[\�

7KHVH�HMHFWHG�REMHFWV�DUH�IURP�WKH�FRUH�RI�WKH�SDU�
HQW� JDOD[\� DQG� VR� DUH� JUHDWO\� FRPSUHVVHG�� $V� WKH\
PRYH� LQWR� WKH� UHJLRQV� EH\RQG� WKH� JDOD[\� WKH� FRP�
SUHVVLYH� IRUFHV� DUH� JUDGXDOO\� UHOLHYHG� DQG�� FRQVH�
TXHQWO\��WKH�REMHFWV�H[SDQG��$V�WKH\�H[SDQG�WKH�LQWUD�
DWRPLF� DHWKHUHDO� PHGLXP� EHFRPHV� OHVV� GHQVH�� WKH
RUELWDO� MXPSV� EHFRPH� HDVLHU� DQG� IDVWHU�� DQG� WKH
UHGVKLIW� GHFUHDVHV�� 6R�� ZH� JHW� D� OHVVHQLQJ� RI� WKH
UHGVKLIW�� DV�\RX�GR��EXW� IURP�D�FDXVH�RWKHU� WKDQ� LQ�
FUHDVLQJ�HOHFWURQ�VL]H�

7KH� TXDQWL]DWLRQ� LV� SUHVXPDEO\� DV� \RX� GHVFULEH�
DQ� LQKHUHQW� GHOD\� LQ� WKH� FKDQJH� RI� DQ� RUELWDO� MXPS
XQWLO�WKH�IRUFH�IRU�FKDQJH�UHDFKHV�FHUWDLQ�OHYHOV�

-LP�:ULJKW
MLPGRQ#WKHJULG�QHW

2SHQ�4XHVWLRQV�LQ�5HODWLYLVWLF
3K\VLFV²$�3OXUDOLVW�9LHZSRLQW

7KLV�YROXPH�LV�D�FROOHFWLRQ�RI�SDSHUV�SUHVHQWHG�DW
DQ�LQWHUQDWLRQDO�FRQIHUHQFH�LQ�$WKHQV�LQ�-XQH�������
DQG� WKH�SXEOLVKHU��$SHLURQ��KDV�SURGXFHG� WR� D� KLJK
SURIHVVLRQDO�VWDQGDUG�D�VRIWEDFN�FRQIHUHQFH�YROXPH�
7KH�YROXPH�LV�ZHOO�SURGXFHG�DQG�ZHOO�HGLWHG�E\�WKH
HPLQHQW�)UDQFR�6HOOHUL��7KH�SDSHUV�DUH�FROOHFWHG�LQWR
VHFWLRQV�� ³YHORFLW\� RI� OLJKW�´� ³KLVWRU\� DQG� SKLORVR�
SK\´��³VWUXFWXUHV�LQ�VSDFH�DQG�WLPH´��³FRVPRORJ\�DQG
DVWURSK\VLFV´�� DQG� ³TXDQWXP� WKHRU\� DQG� UHODWLYLW\´�
7KHUH�LV�QR�LQGLFDWLRQ�RI�WKH�SULFH�RQ�WKH�YROXPH�EXW
LW� LV�SUREDEO\�IDU� OHVV� WKDQ�RWKHU�FRQWHPSRUDU\�SXE�
OLVKHUV� LQ� VFLHQFH�� 7KHUHIRUH� $SHLURQ� GRHV� D� JUHDW
VHUYLFH� WR� SOXUDOLVW� WKHRUHWLFLDQV� RSHQ� PLQGHG� DQG
EULJKW� HQRXJK� WR� XQGHUVWDQG� WKH� FRQWHQWV�� ,Q� PRUH
FRQVHUYDWLYH�FLUFOHV�ZH�ZRXOG�KDYH�WR�ZDLW�XS�WR�WZR

\HDUV�IRU�WKH�YROXPH�WR�DSSHDU�ZLWK�DQ�DVWURQRPLFDO
SULFH� WDJ��DQG� WKH�VXEMHFW�PDWWHU�ZRXOG�EH� OHVV�SOX�
UDOLVWLF�DQG�OHVV�LQWHUHVWLQJ�

7KH� VWDQGDUG�RI�SUHVHQWDWLRQ� LV�PL[HG�� VRPH�SD�
SHUV� DUH� LQHYLWDEO\� PRUH� WKRURXJKO\� SUHSDUHG� WKDQ
RWKHUV��+RZHYHU��WKH�FRQIHUHQFH�RUJDQLVHUV�KDYH�KDG
WKH�OLEHUDOLW\�RI�RXWORRN�WR� LQYLWH�SDSHUV�IURP�³QRQ�
SURIHVVLRQDOV�´� DQG� WKH�YROXPH� LV�QRQH� WKH� OHVV� LP�
SRUWDQW�IRU� WKDW��7KHUH� LV�D�FRPPHQVXUDWH�YDULHW\�RI
K\SRWKHVLV�� XQGHUO\LQJ� WKH� EDVLF� WHQHW� RI� QDWXUDO
SKLORVRSK\��WKDW�DQ\�K\SRWKHVLV�EHLQJ�WKH�SURGXFW�RI
LPDJLQDWLRQ�DQG�WKHUHIRUH�VXEMHFWLYH��LV�DOZD\V�SURYL�
VLRQDO�� DQG� FDQ� SDUWLDOO\� GHVFULEH� QDWXUH� DW� EHVW�� $
SOXUDOLW\� RI� WKRXJKW�� FOHDUO\� DQG� SURIHVVLRQDOO\� SUH�
VHQWHG� LQ� RQH� ZHOO� SURGXFHG� YROXPH� VXFK� DV� WKLV
SDUWLDOO\� HOLPLQDWHV� WKH� GRJPD� WKDW� KDV� RVVLILHG� ODWH
WZHQWLHWK�FHQWXU\�SK\VLFV�IXQGDPHQWDOV� LQ�FRQVHUYD�
WLYH��PDLQO\�DFDGHPLF��FLUFOHV�DQG�WXUQHG�LW�WRR�RIWHQ
LQWR� D� GXOO�� LOO� LQIRUPHG�� UHMHFWLRQ� RI� JRRG� LGHDV�
+RZHYHU�� GRJPD� LV� DOVR� WR� EH� IRXQG� LQ� UDGLFDO
WKRXJKW��DQG�PXVW�VLPLODUO\�EH�UHMHFWHG�DV�FRPSOHWHO\
DV�SRVVLEOH�

7KH�RSHQLQJ�SDSHU��E\�)OHPLQJ�� LV�DQ�LQWHUHVWLQJ
H[DPSOH�RI� WKH�RSHQ�PLQGHG��RU�%ROW]PDQQLDQ�SOX�
UDOLVW��DSSURDFK�WR� WKH�6DJQDF�HIIHFW��RI�ZKLFK� WKHUH
DUH�PDQ\�H[SODQDWLRQV��)OHPLQJ�VXJJHVWV�D�QHDW��ZHOO
SUHVHQWHG�� H[SODQDWLRQ� EDVHG� RQ� ILQLWH� SKRWRQ�PDVV
DQG� WKH� FRQFRPLWDQW� H[LVWHQFH� RI� ERWK� ZDYH� DQG
SDUWLFOH��WKH�(LQVWHLQ�%RKP�9LJLHU�WKHRU\��,W�LV�DUJXHG
WKDW�WKH�SKRWRQ�EHKDYHV�DV�GRHV�WKH�HOHFWURQ�RU�QHX�
WURQ�LQ�WKH�6DJQDF�HIIHFW��DQG�WKHUHIRUH�FDUULHV�PDVV�LI
SDUWLFXODWH�� 8QIRUWXQDWHO\� KH� GRHV� QRW� PHQWLRQ� WKH
H[SODQDWLRQ��SXEOLVKHG�LQ�������RI�WKH�VDPH�HIIHFW�E\
%DUUHWW�� XVLQJ� QRQ�$EHOLDQ� HOHFWURG\QDPLFV�� ZKLFK
OHDGV�� LI� DSSOLHG� LQ� YDFXR�� WR� WKH� %���� ILHOG�� 2���
HOHFWURG\QDPLFV�DQG� WKH�SRVVLELOLW\�RI�SKRWRQ�PDVV�
7KLV�ZRXOG�KDYH�VWUHQJWKHQHG�KLV�RZQ�DUJXPHQW��,Q
WKLV� FRQWH[W� DQ� H[FHOOHQW� LQGH[� DOORZV� RQH� WR� FURVV
UHIHU�WR�SDJH������ZKHUH�+RIHU�GHULYHV�WKH�0D[ZHOO
HTXDWLRQV� ZLWKRXW� DFFHSWLQJ� WKHP� DV� ³D[LRPDWLF´�
7KLV�LV�D�PLVXVH�RI�WKH�WHUP�³D[LRP´�E\�SK\VLFLVWV��,Q
/RJLF�� DQ� D[LRP�KDV� WZR�GHILQLWLRQV�� LW� LV� HLWKHU� DQ
XQGHPRQVWUDWHG�SURSRVLWLRQ�FRQFHUQLQJ�DQ�XQGHILQHG
VHW� RI� HOHPHQWV�� SURSHUWLHV�� IXQFWLRQV�� DQG� UHODWLRQ�
VKLSV�� RU� LW� LV� D� VHOI� HYLGHQW� RU� DFFHSWHG� SULQFLSOH�
1RWKLQJ�LQ�QDWXUDO�SKLORVRSK\�LV�VHOI�HYLGHQW��OHDVW�RI
DOO�VSHFLDO�UHODWLYLW\��DV�WKH�PDQ\�GLIIHUHQW�LQWHUSUHWD�
WLRQV� LQ� WKLV� YROXPH� VKRZ�� $Q� D[LRP� LQ� QDWXUDO
SKLORVRSK\�PXVW�OHDG�WR�D�VWDWHPHQW�DERXW�QDWXUH��DQG
WKHUHIRUH� FDQQRW� EH� VHOI� HYLGHQW� RU� SHUPDQHQWO\
DFFHSWDEOH�� 7KH� 0D[ZHOO� HTXDWLRQV� DV� IRXQG� LQ
WH[WERRNV�VKRXOG�EH�LQWHUSUHWHG�RQO\�LQ�WKH�ILUVW�VHQVH
RI� DQ� D[LRP� LQ� /RJLF�� DV� XQGHPRQVWUDWHG� SURSRVL�
WLRQV�LQ�WKH�VHQVH�WKDW�WKH\�FDQ�RQO\�SDUWLDOO\�GHVFULEH
QDWXUH�� DQG� E\� QR�PHDQV� ZLWKRXW� LQWHUQDO� LQFRQVLV�
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WHQF\�DQG�SDUDGR[��7KH�³0D[ZHOO�HTXDWLRQV´�ZHUH�LQ
IDFW�GHULYHG�E\�+HDYLVLGH��7KH�RULJLQDOV�ZHUH�WZHQW\
HTXDWLRQV� LQ� TXDWHUQLRQV� RI� HIIHFWLYHO\� 68���� V\P�
PHWU\��QRW�YHFWRUV�LQ�8����JDXJH�V\PPHWU\��2QO\�E\
FRQWLQXRXVO\� UHMHFWLQJ� WKH� ³VHOI� HYLGHQW´� ZLOO� DQ\
VXEMHFW�HYROYH��DV�GHPRQVWUDWHG�E\�+RIHU�� ,W� LV�QRZ
NQRZQ�EH\RQG� UHDVRQDEOH� GRXEW� �EXW� QRW� RI� FRXUVH
EH\RQG�FRQVHUYDWLYH�RU�UDGLFDO�GRJPD��WKDW�WKH�8���
HOHFWURG\QDPLFV�EDVHG�RQ�WKH�0D[ZHOO�HTXDWLRQV�DUH
SDUDGR[LFDO��DQG�WKDW�HOHFWURG\QDPLFV�PD\�EH�ZULWWHQ
PRUH� VHOI� FRQVLVWHQWO\� DQG� OHVV� SDUDGR[LFDOO\� LQ� D
KLJKHU��QRQ�$EHOLDQ�V\PPHWU\�� VXFK�DV�68�����2���
RU�HYHQ�68�����7KLV�OHDGV�EDFN�WR�WKH�%DUUHWW�H[SOD�
QDWLRQ� RI� WKH� 6DJQDF� HIIHFW� DQG� WKH� SRVVLELOLW\� RI
SKRWRQ�PDVV�DV�GLVFXVVHG�E\�)OHPLQJ��,I�WKH�0D[ZHOO
HTXDWLRQV� DUH� D[LRPDWLF� LQ� WKH� VHQVH� RI� EHLQJ� VHOI�
HYLGHQW�� DQ\� GHYHORSPHQW� IURP� 8���� YLRODWHV� WKH
D[LRP��DQG�QR�SURJUHVV�ZLOO�HYHU�EH�PDGH�

6LPLODUO\�ZH�ILQG�GRJPD�EHLQJ�GLVPLVVHG�LQ� WZR
SDSHUV�E\�$US�DQG�5RVFRH��EDVHG�RQ�GDWD�DQG�H[WHQ�
VLYH� VFKRODUO\� H[SHULHQFH� LQ� FRVPRORJ\�� 7KHVH� GDWD
OHDG�WR�WKH�UHMHFWLRQ�RI�WKH�%LJ�%DQJ�WKHRU\�LQ�ZKDW
DSSHDUV� WR� WKLV� UHYLHZHU� WR� EH� WKH� KLJK� JURXQG� RI
QDWXUDO�SKLORVRSK\��HPSLULFDO�GDWD��UHGXFHG�E\�ORJLF
DQG�ZLWKRXW�SUHMXGLFH��7KH�FRQFOXVLRQ�E\�$US�LV�WKDW
IODW�VSDFHWLPH�FDQ�DQG�VKRXOG�EH�XVHG�LQ�FRVPRORJ\�
7KLV� LV� WKH� UHVXOW� RI� D� OLIHWLPH�RI� VFKRODUVKLS� EXW� LV
UHMHFWHG�DOPRVW�FRPSOHWHO\�E\� WKH�DGKHUHQWV�RI�JHQ�
HUDO� UHODWLYLW\� LQ� FRVPRORJ\�� 5HMHFWLRQ� WDNHV� SODFH
GHVSLWH�WKH�GDWD��DQG�VR�VWUD\V�RXWVLGH�WKH�ERXQGV�RI
QDWXUDO�SKLORVRSK\�LI�WKH�GDWD�DUH�DFFXUDWH�DQG�SURS�
HUO\�LQWHUSUHWHG�DQG�UHGXFHG��DV�VHHPV�WR�EH�WKH�FDVH
ZLWK�ERWK�$US�DQG�5RVFRH�

+RZHYHU��³WKH�UHMHFWLRQ�RI�WKH�VHOI�HYLGHQW´�ZLWK�
RXW� VFKRODUVKLS� FDQ� RQO\� UHSODFH� GRJPD� E\� GRJPD�
DQG�ZH�FDQ�VHH�WKLV�SURFHVV�RFFXUULQJ�LQ�VRPH�RI�WKH
SRRUHU�SDSHUV�RI� WKLV�YROXPH��7KLV�SURFHVV� OHDGV� WR
RXWULJKW�LQWHOOHFWXDO�GHVWUXFWLRQ�UDWKHU�WKDQ�WKH�HYROX�
WLRQ�RI�WKRXJKW��IRU�H[DPSOH�UHMHFWLRQ�RFFXUV�ZLWKRXW
DQ\WKLQJ�EHLQJ�SXW�LQ�LWV�SODFH��DV�LQ�WKH�GDUN�DJHV�LQ
(XURSH��7KH�JUHDW�V\QWKHVLV�RI�WKRXJKW�WKDW�ZHQW�LQWR
VSHFLDO� UHODWLYLW\� DQG� TXDQWXP� PHFKDQLFV� LV� ZHOO
UHYLHZHG� E\� WKH� EHWWHU� KLVWRULFDO� DQG� SKLORVRSKLFDO
SDSHUV� LQ� WKLV�YROXPH�DQG� LW�ZRXOG�EH�D�SLW\� LI� WKLV
V\QWKHVLV�ZHUH�WR�EH�GHVWUR\HG�E\�UDGLFDO�GRJPD��L�H�
LOO�FRQFHLYHG�FULWLFLVP��,Q�RUGHU�WR�UHMHFW�D�WKHRU\�RQH
PXVW� ILUVW� OHDUQ� DOO� DERXW� LW�� ,OO�FRQFHLYHG� GRJPD
UHVXOWV� LQ� WKH� IORRGLQJ� RI� WKH� H� PDLO� V\VWHP� ZLWK
ZDUQLQJV� DERXW� WKH� HFOLSVH� RI� VSHFLDO� UHODWLYLW\� DQG
WKH� HQG� RI� VSDFHWLPH�� LQ� SK\VLFV� ZLWKRXW� HTXDWLRQV
DQG�VR�RQ��)RUWXQDWHO\�ZH�DUH� VSDUHG� WKLV� WR� D�YHU\
ODUJH�H[WHQW�LQ�WKLV�YROXPH�EHFDXVH�LW�LV�D�SOXUDOLVWV¶
YROXPH��$W� LWV�ZRUVW�� UDGLFDO�GRJPD�FDQ�GHJHQHUDWH
LQWR� VROLSVLVP�� WKH� UHLQVWDWHPHQW� RI� DEVROXWH� VSDFH
DQG�DEVROXWH�WLPH�DW�DOO�FRVWV�E\�ILVKLQJ�RXW�REVFXUH

ELWV� RI� GDWD� LQ� IDYRXU� RI� WKH� K\SRWKHVLV�� KRZHYHU
ULGGOHG�ZLWK�IODZV��7KHUH�DUH�RQH�RU�WZR�SDSHUV�OLNH
WKLV�LQ�WKH�YROXPH��RWKHUV�ZKLFK�PDNH�D�EHWWHU�DUJX�
PHQW�IRU�JDOLOHDQ�SULQFLSOHV�DSSOLHG�WR�VSHFLDO�UHODWLY�
LW\��VHOI�FRQWUDGLFWRU\�DV� WKDW�PD\�VHHP�DW�ILUVW��2QH
FDQ�RQO\�WU\�WR�ILVK�RXW�WKH�UHDVRQDEOH�LGHDV�LI�RQH�LV�D
SOXUDOLVW�RQHVHOI�

6HOOHUL�KLPVHOI�SUHVHQWV�DQ�LQWHUHVWLQJ�SDSHU�RQ�WKH
ODFN�RI�D�WUXH�LQHUWLDO�IUDPH�LQ�SK\VLFV���SUHFLVH�RSSR�
VLWH��DSSDUHQWO\��RI�WKH�JDOLOHDQV���DQG�ORJLFDOO\�ZRUNV
RXW�WKH�FRQVHTXHQFHV��VKRZLQJ�ZKDW�KH�FODLPV�WR�EH�D
³GLVFRQWLQXLW\´�LQ�UHODWLYLW\�WKHRU\��+H�PD\�EH�ULJKW�
WKH�ORJLF�RI�KLV�DUJXPHQW�VHHPV�WR�EH�IUHH�RI�IODZV�
DQG�OHDGV�WR�D�YHORFLW\�RI�OLJKW�QRW�HTXDO�WR�F��DV�LQ�WKH
WKHRU\�RI�ILQLWH�SKRWRQ�PDVV��7KH�ODWWHU�FDQ�EH�FURVV
UHIHUHQFHG� WR� UHG� VKLIWV� DV� ORQJ� VWXGLHG�E\�$US� DQG
RWKHUV�LQ�PHWLFXORXV�GHWDLO��DQG�ORQJ�LJQRUHG�E\�WKH
³HVWDEOLVKPHQW�´� WKH� P\VWHULRXV�� XQHOHFWHG� HOLWH� RI
PRGHUQ� SK\VLFV�� DV� RVVLILHG� DV� /RW¶V� ZLIH�� 7KLV� LV
ZKDW� FRPHV� IURP� ORRNLQJ� EDFNZDUGV�� D� GDQJHU� WR
UDGLFDO� DQG� FRQVHUYDWLYH� DOLNH�� 7KH� PLGGOH� JURXQG
WKHQ�PXVW�UHO\�RQ�YROXPHV�DQG�FRQIHUHQFHV�OLNH�WKLV�
ZKLFK� FLUFXPYHQW� WKH� UHPDUNDEO\� FHQVRULRXV� QDWXUH
RI�PRGHUQ�SK\VLFV�SXEOLVKLQJ�ZKLOH�ULVLQJ�IDU�DERYH
WKH� HQG� RI� PLOOHQLXP� MXQN� RQ� WKH� SK\VLFV� LQWHUQHW�
7KLV� LV� QR� GRXEW� GXH� WR� 6HOOHUL¶V� FDUHIXO� HGLWLQJ�
$QRWKHU� LQWHUHVWLQJ� FRQVHTXHQFH� RI� KLV� DUJXPHQW�
DQG� WKDW� RI� RWKHU� JRRG� SDSHUV� LQ� WKH� VSHHG� RI� OLJKW
VHFWLRQ��LV�WKDW�LW�PD\�OHDG�XOWLPDWHO\�WR�DQ�H[SODQD�
WLRQ�RI� WKH�QRQ�QXOO� UHVXOW�RI� WKH�0LFKHOVRQ�0RUOH\
H[SHULPHQW��IROORZLQJ�D�UHFHQW�UH�DQDO\VLV�RI�9LJLHU�
7KLV� DQDO\VLV� LV� QRW� ZLWKRXW� LWV� FULWLFV�� EXW� ZDV� UH�
FHQWO\� SXEOLVKHG� LQ� $SHLURQ�� DQG� HOVHZKHUH�� $�*�
.HOO\�� IRU� H[DPSOH�� GLVFXVVHV� VRPH� UHODWHG� PDWWHUV
DQG�WKH�QHHG�IRU�DQ�XOWUD�DFFXUDWH�WHVW�RI�0LFKHOVRQ�
0RUOH\� DQG� UHODWHG� HIIHFWV�� 7KH� ³HVWDEOLVKPHQW´� LQ
SK\VLFV� ZRXOG� UHMHFW� �DJDLQ�� 9LJLHU¶V� DUJXPHQW
RXWULJKW��DQG�DJDLQ��GHVSLWH�WKH�GDWD�

7KLV� FRQIHUHQFH� SURFHHGLQJ� LV� WKHQ� IDU� DKHDG� RI
WKH� DYHUDJH� WH[WERRN� LQ� DFFHSWLQJ� DQG� GLVFXVVLQJ� D
YDULHW\�RI� �SULPLWLYH�FRQFHSWV� LQ� UHODWLYLVWLF�SK\VLFV�
LQFOXGLQJ� (LQVWHLQ¶V� RZQ�� DQG� WKHLU� HYROXWLRQ�� 7KH
SOXUDOLVW�DSSURDFK�KDV�LWV�FOHDU�PHULWV�EXW�FDQ�OHDG�WR
VRPH� YLROHQW� FRQWUDGLFWLRQV� DV� LGHDV� GHYHORS� LQ� D
KLVWRULFDOO\�WUDQVLWLRQDO�VWDJH��)RU�H[DPSOH�.DSXVFLN
LQ�RQH�SDSHU�DWWHPSWV�WR�GHYHORS�JHQHUDOO\�FRYDULDQW
HOHFWURG\QDPLFV� LQ� DUELWUDU\� PHGLD� �ZLWK� D� ILHOG
WHQVRU� UHPDUNDEO\� UHPLQLVFHQW� RI� QRQ�$EHOLDQ� HOHF�
WURG\QDPLFV��EXW�LQ�FXUYHG�VSDFHWLPH���ZKLOH�$US�DQG
5RVFRH� WU\� WR� GHPROLVK� JHQHUDO� UHODWLYLW\� LQ� RWKHU
SDSHUV�� DQG� DSSDUHQWO\�� UHGXFH� LW� EDFN� WR� VSHFLDO
UHODWLYLW\��WKH�RQH�XVHG� LQ�JHQHUDO�JDXJH� WKHRU\�DQG
QRQ� $EHOLDQ� HOHFWURG\QDPLFV��� 6WLOO� RWKHUV� VHHP� WR
GHQ\� VSHFLDO� UHODWLYLW\� DQG� UHSODFH� LW� ZLWK� DEVROXWH
VSDFH�DQG�WLPH��ZKLOH�6HOOHUL�GRHV�WKH�YHU\�RSSRVLWH�
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GHQLHV� WKH� H[LVWHQFH� RI� WKH� LQHUWLDO� IUDPH�� ³���QR
SHUIHFWO\�LQHUWLDO�IUDPH�H[LVWV�LQ�SUDFWLFH«´�)OHPLQJ
GLVFXVVHV�WKH�YHU\�KLJK�DFFXUDF\�WR�ZKLFK�WKH�HTXD�
WLRQV� RI� VSHFLDO� UHODWLYLW\� KDYH� EHHQ� WHVWHG�� XVLQJ
PXRQV�LQ�DQ�DFFHOHUDWRU�ULQJ��VR�WKH�LQWHUSUHWDWLRQ�RI
WKHVH�HTXDWLRQV�LV�WKH�LVVXH�LQ�PDQ\�LQVWDQFHV��VXUHO\�
UDWKHU�WKDQ�WKH�HTXDWLRQV�WKHPVHOYHV��:KHUH�LW�VHHPV
WR�PH�WKDW�WKHVH�YDULRXV�H[DPLQDWLRQV�IDOO�IDU�VKRUW�LV
WKHLU� LQDELOLW\� WR� FRQVWUXFW� D� EHWWHU� JHQHUDO� JDXJH
WKHRU\�LQ�VSHFLDO�UHODWLYLW\��RQH�FDSDEOH�RI�SUHGLFWLQJ
DOO�WKH�REVHUYHG�TXDUNV�LQ�QDWXUH�EHWWHU�WKDQ�WKH�<DQJ
0LOOV� WKHRU\� LQ� 68���� JDXJH� V\PPHWU\�� �7KHUH� DS�
SHDUV� WR� EH� QR� PHQWLRQ� RI� JDXJH� V\PPHWU\� LQ� WKH
ZKROH�YROXPH��DQG�:HVOH\��IRU�H[DPSOH��LV�NQRZQ�WR
GLVPLVV�WKH�ZKROH�ORW��TXDUNV�DQG�DOO��UHPLQLVFHQW�RI
(UDVPXV¶�3UDLVH�RI�)ROO\���8QOHVV�WKH\�GR�WKH�TXDUN
WKLQJ�EHWWHU�� WKH\�ZLOO� UHPDLQ�TXLUNV�RU� WLQNHUHUV�RQ
WKH�HGJHV��WR�WKH�YDVW�PDMRULW\�RI�SK\VLFLVWV���+XPDQ
QDWXUH� EHLQJ� ZKDW� LW� LV�� JURVVO\� EOLQNHUHG��� 7KLV
UHYLHZHU� LV� IDU� IURP� EHLQJ� XQV\PSDWKHWLF� WR� WKH
FRQWULEXWRUV� LQ� WKLV� ILQH� YROXPH�� EXW� LI� RQH� LV� WR
FULWLFLVH� WKH� PRVW� VXFFHVVIXO� WKHRU\� LQ� WZHQWLHWK
FHQWXU\�SK\VLFV��<DQJ�0LOOV�JDXJH�ILHOG�WKHRU\�EDVHG
RQ�VSHFLDO� UHODWLYLW\��RQH�PXVW� VXUHO\�SXW� VRPHWKLQJ
LQ�LWV�SODFH�DW�OHDVW�DV�SRZHUIXO��7KLV�HIIRUW�GRHV�QRW
HYHQ�H[LVW� LQ� WKLV�SDUWLFXODU�YROXPH��GHVSLWH� WKH� IDFW
WKDW� TXDUNV� DUH� SURGXFWV� RI� VSHFLDO� UHODWLYLW\�� L�H�� RI
JDXJH�WKHRU\��DQG�GHVSLWH�WKH�IDFW�WKDW�HYHU\�TXDUN�LQ
QDWXUH�LV�QRZ�NQRZQ�HPSLULFDOO\��3HUKDSV�WKLV�LV�ZK\
WKHUH� LV� DOVR� QR�PHQWLRQ� RI� QRQ�$EHOLDQ� HOHFWURG\�
QDPLFV�� WKH� FULWLFV� WKHPVHOYHV� DSSHDU� WR� DGKHUH� ULJ�
LGO\�DQG�GDUH�RQH�VD\��GRJPDWLFDOO\��WR�WKH�0D[ZHOO
HTXDWLRQV�� DFWXDOO\� +HDYLVLGH¶V� FUHDWLRQ�� 7KH� QDPH
³+HDYLVLGH´�LV�PLVVLQJ�IURP�WKH�LQGH[�DQG�WKHUH�LV�QR

SURJUHVV� EH\RQG� WKH� 8���� LQ� WKLV� YROXPH�� 7KLV� LV
SHUKDSV�D�FRXQVHO�RI�SHUIHFWLRQ�E\�WKH�UHYLHZHU�

2Q� WKH� PRUH� SKLORVRSKLFDO� OHYHO� WKHUH� LV� D� SDU�
WLFXODUO\�XVHIXO�SDSHU�E\�%DVWRV�)LOKR��ZKR�XVHV� WKH
&RPSWRQ�HIIHFW�DV�DQ� LOOXVWUDWLRQ�RI� FRUUHVSRQGHQFH
DQG� FRPPHQVXUDELOLW\�� WKXV� LPSURYLQJ� RQ� WKH� GLIIL�
FXOW� DEVWUDFWLRQV� WKDW� DUH� WKH� SKLORVSKHU¶V� ORGHVWRQH
DQG� PDNLQJ� WKHP� FRPSUHKHQVLEOH� WR� WKH� HYHU\GD\
SK\VLFLVW��2WKHU�SDSHUV�LQ�WKLV�VHFWLRQ�DUH�LPSUHVVLYH
EXW�KHDY\�JRLQJ�WR�WKH�XQLQLWLDWHG�GXH�ODUJHO\�WR�ODFN
RI�LOOXVWUDWLRQ��L�H��JLYLQJ�H[DPSOHV��DV�LQ�PHWDSKRU�

7KHUH� DUH� DOVR� LQWHUHVWLQJ� SDSHUV� RQ� WKH� LQWHUQDO
VWUXFWXUH� RI� WKH� SKRWRQ� DQG� HOHFWURQ�� DJDLQ� LGHDV
ZKLFK�ZRXOG�EH�UHMHFWHG�E\�3K\VLDO�5HYLHZ�/HWWHUV�
DQG�WKHUHIRUH�LQWHUHVWLQJ�LGHDV��,�OLNH�LQ�SDUWLFXODU�WKH
RQH� E\�%R]LF� RQ� WKLV� VXEMHFW�� EXW� WKHUH� DUH� VHYHUDO
PRUH��,�EHOLHYH�WKDW�0DOFROP�0DF*UHJRU�ZDV�RVWUD�
FLVHG�IRU�OLIH�IRU�VXJJHVWLRQV�DORQJ�WKHVH�OLQHV�IRU�WKH
HOHFWURQ�� VKRZLQJ� DJDLQ� WKH� HIIHFW� RI� FRQWHPSRUDU\
GRJPD��0DF*UHJRU� GHWDLOHG� VRPH� RI� WKHVH� KDSSHQ�
LQJV� WR�PH�DW�9LJLHU�2QH�� DQG� ,� NQRZ�VRPH�HIIHFWV
ILUVW�KDQG��,W�VHHPV�DPD]LQJ�WKDW�DQ�REMHFWLYH�SURIHV�
VLRQ� VXFK� DV� SK\VLFV� FDQ� EH� VR� XQREMHFWLYH�� DQG
WKHUHIRUH�RQH�PXVW� ILQDOO\� VDOXWH� WKH� FRXUDJH� RI� WKH
(GLWRU�� WKH�3XEOLVKHU��DQG�DOO�FRQWULEXWRUV��ZKDWHYHU
WKHLU�YLHZV�

7KLV�YROXPH�VKRXOG�EH�RQ�WKH�VKHOYHV�DQG�OLEUDULHV
LQ�HYHU\�OHDGLQJ�UHVHDUFK�8QLYHUVLW\�ZRUWK�WKH�QDPH
DQG�ZRUWK\�RI�3HULFOHDQ�$WKHQV�DW�KHU�EHVW�

0\URQ�(YDQV
'LUHFWRU��$,$6
���/RLV�/DQH

,WKDFD��1<��������86$


