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+XPHDQ�6XSHUYHQLHQFH�'HEXJJHG�
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<HDUV�DJR��,�ZURWH�WKDW�PXFK�RI�P\�ZRUN�FRXOG�EH�VHHQ�LQ�KLQGVLJKW�DV�D�FDPSDLJQ�
RQ�EHKDOI�RI��+XPHDQ�6XSHUYHQLHQFH���WKH�WKHVLV�WKDW�WKH�ZKROH�WUXWK�DERXW�D�
ZRUOG�OLNH�RXUV�VXSHUYHQHV�RQ�WKH�VSDWLRWHPSRUDO�GLVWULEXWLRQ�RI�ORFDO�TXDOLWLHV�
�������SS��L[�[YL���,�WKRXJKW�WKLV�FDPSDLJQ�KDG�EHHQ�PRVWO\�VXFFHVVIXO��'HVSLWH�
VRPH�XQILQLVKHG�EXVLQHVV�ZLWK�FDXVDWLRQ��HVSHFLDOO\�WKH�SUREOHP�SUHVHQWHG�LQ�
0HQ]LHV���������,�WKLQN�VR�VWLOO��%XW�,�ZURWH�WKDW��7KHUH�LV�RQH�ELJ�EDG�EXJ��
FKDQFH��,W�LV�KHUH��DQG�KHUH�DORQH��WKDW�,�IHDU�GHIHDW���������S��[LY���,�WKLQN�,�FDQ�
VD\�DW�ODVW�KRZ�WR�EHDW�WKH�EXJ��%XW�ILUVW�,
OO�KDYH�WR�WDNH�D�ORW�RI�WLPH�UHYLHZLQJ�
ROG�JURXQG��,
OO�UHLQWURGXFH�+XPHDQ�VXSHUYHQLHQFH��ZLWK�VRPH�DIWHUWKRXJKWV��,
OO�
VD\�ZKDW�D�+XPHDQ�DQDO\VLV�RI�FKDQFH�PLJKW�ORRN�OLNH��,
OO�VD\�ZK\�+XPHDQ�
DQDO\VHV�RI�FKDQFH�DUH�LQ�EDG�WURXEOH��DQG�ZK\�XQ+XPHDQ�DQDO\VHV�DUH�QRW�DQ�
DFFHSWDEOH�UHIXJH��,
OO�JLYH�WKH�EHJLQQLQJ�RI�D�VROXWLRQ�WR�WKH�SUREOHP�WKDW�SODJXHV�
+XPHDQ�DQDO\VHV��DQG�,
OO�VD\�ZK\�WKDW�EHJLQQLQJ�LV�QRW�JRRG�HQRXJK��$QG�WKHQ�
,
OO�FRPH�DW�ODVW�WR�WKH�JRRG�QHZV��WKDQNV�WR�D�VXJJHVWLRQ�E\�0LFKDHO�7KDX��,�WKLQN�
,�NQRZ�KRZ�WR�FRPSOHWH�WKH�VROXWLRQ��7KH�UHVXOWLQJ�UHVFXH�RI�+XPHDQ�FKDQFH�
ZRQ
W�JLYH�XV�DOO�ZH�PLJKW�ZLVK��EXW�,�WKLQN�LW�JLYHV�XV�HQRXJK��

6R�WKH�NH\�LGHD�LQ�WKLV�SDSHU�LV�7KDX
V��,�WKDQN�KLP�IRU�NLQGO\�SHUPLWWLQJ�PH�WR�
XVH�LW�KHUH�LQ�P\�RZQ�ZD\��%XW�LW�FDQ�EH�XVHG�LQ�RWKHU�ZD\V�DV�ZHOO��7KDX�KLPVHOI�
KDV�QRW�MRLQHG�P\�FDPSDLJQ�RQ�EHKDOI�RI�+XPHDQ�VXSHUYHQLHQFH��%XW�WKHUH�DUH�
RWKHU�WKHVHV�DERXW�FKDQFH��ZHDNHU�DQG�OHVV�FRQWHQWLRXV�WKDQ�+XPHDQ�VXSHUYHQL��
HQFH�LWVHOI��WKDW�DUH�ELWWHQ�E\�WKHLU�RZQ�YHUVLRQV�RI�WKH�ELJ�EDG�EXJ��$V�7KDX�
�������H[SODLQV�LQ�KLV�FRPSDQLRQ�SDSHU��KLV�LGHD�FDQ�EH�XVHG�DOVR�LQ�GHIHQFH�RI�
WKRVH�ZHDNHU�WKHVHV��

���+XPHDQ�6XSHUYHQLHQFH�

7R�EHJLQ��ZH�PD\�EH�FHUWDLQ�D�SULRUL�WKDW�DQ\�FRQWLQJHQW�WUXWK�ZKDWHYHU�LV�PDGH�
WUXH��VRPHKRZ��E\�WKH�SDWWHUQ�RI�LQVWDQWLDWLRQ�RI�IXQGDPHQWDO�SURSHUWLHV�DQG�
UHODWLRQV�E\�SDUWLFXODU�WKLQJV��,Q�%LJHORZ
V�SKUDVH��WUXWK�LV�VXSHUYHQLHQW�RQ�
EHLQJ��������SS��������DQG���������,I�WZR�SRVVLEOH�ZRUOGV�DUH�GLVFHUQLEOH�LQ�DQ\�
ZD\�DW�DOO��LW�PXVW�EH�EHFDXVH�WKH\�GLIIHU�LQ�ZKDW�WKLQJV�WKHUH�DUH�LQ�WKHP��RU�LQ�

0LQG��9RO�������������2FWREHU������ �&�2[IRUG�8QLYHUVLW\�3UHVV������
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���� 'DYLG�/HZLV�

KRZ�WKRVH�WKLQJV�DUH��$QG��KRZ�WKLQJV�DUH��LV�IXOO\�JLYHQ�E\�WKH�IXQGDPHQWDO��
SHUIHFWO\�QDWXUDO��SURSHUWLHV�DQG�UHODWLRQV�WKDW�WKRVH�WKLQJV�LQVWDQWLDWH��

)URP�WKLV�VWDUWLQJ�SRLQW��ZH�FDQ�JR�RQ�WR�DGG�YDULRXV�IXUWKHU�WKHVHV�DERXW�WKH�
EDVLV�RQ�ZKLFK�DOO�HOVH�VXSHUYHQHV��$V�DQ�DQWL�KDHFFHLWLVW��,�P\VHOI�ZRXOG�GURS�
WKH��ZKDW�WKLQJV�WKHUH�DUH��FODXVH��,�FODLP�WKDW�DOO�FRQWLQJHQW�WUXWK�VXSHUYHQHV�MXVW�
RQ�WKH�SDWWHUQ�RI�FRLQVWDQWLDWLRQ��QHYHU�PLQG�ZKLFK�SDUWLFXODU�KRRNV�WKH�SURSHU��
WLHV�DQG�UHODWLRQV�DUH�KDQJLQJ�RQ���2Q�P\�YLHZ��WKH�KRRNV�DUH�QHYHU�LGHQWLFDO�IURP�
RQH�ZRUOG�WR�DQRWKHU��EXW�WKDW�E\�LWVHOI�GRHVQ
W�PDNH�WKH�ZRUOGV�GLVFHUQLEOH���
6RPH�ZLOO�ZLVK�WR�DGG�WKDW�WKH�IXQGDPHQWDO�SURSHUWLHV�DQG�UHODWLRQV�DUH�$UP��
VWURQJ
V�LPPDQHQW�XQLYHUVDOV��RU�PD\EH�WKDW�WKH\�DUH�:LOOLDPV
V�IDPLOLHV�RI�
H[DFWO\�UHVHPEOLQJ�WURSHV��$QG�ZH�PD\�UHDVRQDEO\�KRSH�WKDW�SK\VLFV�SUHVHQW��
GD\�SK\VLFV��RU�DQ\ZD\�VRPH�QRW�WRR�GLVWDQW�LPSURYHPHQW�WKHUHRI�ZLOO�JLYH�XV�
WKH�LQYHQWRU\�RI�DOO�WKH�SHUIHFWO\�QDWXUDO�SURSHUWLHV�DQG�UHODWLRQV�WKDW�HYHU�DSSHDU�
LQ�WKLV�ZRUOG��

+XPHDQ�6XSHUYHQLHQFH�LV�\HW�DQRWKHU�VSHFXODWLYH�DGGLWLRQ�WR�WKH�WKHVLV�WKDW�
WUXWK�VXSHUYHQHV�RQ�EHLQJ��,W�VD\V�WKDW�LQ�D�ZRUOG�OLNH�RXUV��WKH�IXQGDPHQWDO�UHOD��
WLRQV�DUH�H[DFWO\�WKH�VSDWLRWHPSRUDO�UHODWLRQV��GLVWDQFH�UHODWLRQV��ERWK�VSDFHOLNH�
DQG�WLPHOLNH��DQG�SHUKDSV�DOVR�RFFXSDQF\�UHODWLRQV�EHWZHHQ�SRLQW�VL]HG�WKLQJV�
DQG�VSDFHWLPH�SRLQWV��$QG�LW�VD\V�WKDW�LQ�D�ZRUOG�OLNH�RXUV��WKH�IXQGDPHQWDO�SURS��
HUWLHV�DUH�ORFDO�TXDOLWLHV��SHUIHFWO\�QDWXUDO�LQWULQVLF�SURSHUWLHV�RI�SRLQWV��RU�RI�
SRLQW�VL]HG�RFFXSDQWV�RI�SRLQWV��7KHUHIRUH�LW�VD\V�WKDW�DOO�HOVH�VXSHUYHQHV�RQ�WKH�
VSDWLRWHPSRUDO�DUUDQJHPHQW�RI�ORFDO�TXDOLWLHV�WKURXJKRXW�DOO�RI�KLVWRU\��SDVW�DQG�
SUHVHQW�DQG�IXWXUH��

7KH�SLFWXUH�LV�LQVSLUHG�E\�FODVVLFDO�SK\VLFV��+XPHDQ�6XSHUYHQLHQFH�GRHVQ
W�
DFWXDOO\�VD\�WKDW�SK\VLFV�LV�ULJKW�DERXW�ZKDW�ORFDO�TXDOLWLHV�WKHUH�DUH��EXW�WKDW
V�WKH�
FDVH�WR�NHHS�LQ�PLQG��%XW�LI�ZH�NHHS�SK\VLFV�LQ�PLQG��ZH
G�EHWWHU�UHPHPEHU�WKDW�
SK\VLFV�LVQ
W�UHDOO\�FODVVLFDO��)RU�LQVWDQFH��D�ULYDO�SLFWXUH�LQVSLUHG�E\�ZDYHV�LQ�
VWDWH�VSDFH�PLJKW�VD\�WKDW�PDQ\�IXQGDPHQWDO�SURSHUWLHV�DUH�LQVWDQWLDWHG�QRW�DW�
SRLQWV�EXW�DW�SRLQW�WXSOHV��)RUUHVW�������S��������7KH�SRLQW�RI�GHIHQGLQJ�+XPHDQ�
6XSHUYHQLHQFH�LV�QRW�WR�VXSSRUW�UHDFWLRQDU\�SK\VLFV��EXW�UDWKHU�WR�UHVLVW�SKLOR��
VRSKLFDO�DUJXPHQWV�WKDW�WKHUH�DUH�PRUH�WKLQJV�LQ�KHDYHQ�DQG�HDUWK�WKDQ�SK\VLFV�
KDV�GUHDPW�RI��7KHUHIRUH�LI�,�GHIHQG�WKH�SKLORVRSKLFDO�WHQDELOLW\�RI�+XPHDQ�
6XSHUYHQLHQFH��WKDW�GHIHQFH�FDQ�GRXEWOHVV�EH�DGDSWHG�WR�ZKDWHYHU�EHWWHU�VXSHU��
YHQLHQFH�WKHVLV�PD\�HPHUJH�IURP�EHWWHU�SK\VLFV��

(YHQ�FODVVLFDO�HOHFWURPDJQHWLVP�UDLVHV�D�TXHVWLRQ�IRU�+XPHDQ�6XSHUYHQLHQFH�
DV�,�VWDWHG�LW��'HQLV�5RELQVRQ��������KDV�DVNHG��LV�D�YHFWRU�ILHOG�DQ�DUUDQJHPHQW�
RI�ORFDO�TXDOLWLHV"�,�VDLG�TXDOLWLHV�ZHUH�LQWULQVLF��WKDW�PHDQV�WKH\�FDQ�QHYHU�GLIIHU�
EHWZHHQ�GXSOLFDWHV��DQG�,�ZRXOG�KDYH�VDLG�RIIKDQG�WKDW�WZR�WKLQJV�FDQ�EH�GXSOL��
FDWHV�HYHQ�LI�WKH\�SRLQW�LQ�GLIIHUHQW�GLUHFWLRQV��0D\EH�WKLV�ODVW�RSLQLRQ�VKRXOG�EH�
UHFRQVLGHUHG��VR�WKDW�YHFWRU�YDOXHG�PDJQLWXGHV�PD\�FRXQW�DV�LQWULQVLF�SURSHUWLHV��
:KDW�HOJH�FRXOG�WKH\�EH"�$Q\�DWWHPSW�WR�UHFRQVWUXH�WKHP�DV�UHODWLRQDO�SURSHUWLHV�
VHHPV�VHULRXVO\�DUWLILFLDO��

+XPHDQ�6XSHUYHQLHQFH�LV�PHDQW�WR�EH�FRQWLQJHQW��LW�VD\V�WKDW�DPRQJ�ZRUOGV�
OLNH�RXUV��QR�WZR�GLIIHU�ZLWKRXW�GLIIHUHQFH�LQ�WKH�DUUDQJHPHQW�RI�TXDOLWLHV��%XW�
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+XPHDQ�6XSHUYHQLHQFH�'HEXJJHG�����

ZKHQ�LV�D�ZRUOG�OLNH�RXUV"�,�XVHG�WR�VD\��ZKHQ�LW
V�D�ZRUOG�RI�WKH��LQQHU�
VSKHUH���IUHH�RI�IXQGDPHQWDO�SURSHUWLHV�RU�UHODWLRQV�WKDW�DUH�DOLHQ�WR�RXU�ZRUOG��
6DOO\�+DVODQJHU��IRUWKFRPLQJ��KDV�VKRZQ�WKDW�WKLV�DQVZHU�SUREDEO\�ZRQ
W�GR��
2QH�OHVVRQ�RI�WKH�$UPVWURQJ�������
� VSLQQLQJ�VSKHUH��DOVR�NQRZQ�DV�WKH�
.ULSNH��VSLQQLQJ�GLVN��LV�WKDW�RQH�ZD\�WR�JHW�D�GLIIHUHQFH�EHWZHHQ�ZRUOGV�ZLWK�
WKH�H[DFW�VDPH�DUUDQJHPHQW�RI�ORFDO�TXDOLWLHV�LV�WR�KDYH�WKLQJV�WKDW�DUH�ELORFDWHG�
LQ�VSDFHWLPH��7DNH�WZR�ZRUOGV�FRQWDLQLQJ�VSKHUHV�RI�KRPRJHQHRXV�PDWWHU��
XQOLNH�WKH�SDUWLFXODWH�PDWWHU�RI�RXU�ZRUOG��LQ�RQH�ZRUOG�WKH�VSKHUH�VSLQV�DQG�LQ�
WKH�RWKHU�LW�GRHVQ
W��EXW�WKH�DUUDQJHPHQW�RI�ORFDO�TXDOLWLHV�LV�MXVW�WKH�VDPH��
7KHVH�DUH�ZRUOGV�LQ�ZKLFK�WKLQJV�SHUVLVW�WKURXJK�WLPH�QRW�E\�FRQVLVWLQJ�RI�GLV��
WLQFW�WHPSRUDO�SDUWV��EXW�UDWKHU�E\�ELORFDWLRQ�LQ�VSDFHWLPH��SHUVLVWLQJ�WKLQJV�DUH�
ZKROO\�SUHVHQW�LQ�WKHLU�HQWLUHW\�DW�GLIIHUHQW�WLPHV��7KH�GLIIHUHQFH�EHWZHHQ�WKH�
VSLQQLQJ�DQG�WKH�VWDWLRQDU\�VSKHUHV�LV�D�GLIIHUHQFH�LQ�WKH�SDWWHUQ�RI�ELORFDWLRQ��
1R�ZRUULHV�IRU�+XPHDQ�6XSHUYHQLHQFH��VR�,�WKRXJKW��,�EHOLHYH�WKDW�RXUV�LV�D�
WHPSRUDO�SDUWV�ZRUOG��WKHUHIRUH�QHLWKHU�RI�WKH�ZRUOGV�LQ�WKH�VWRU\�LV�D�ZRUOG�OLNH�
RXUV��%XW�ZK\�DVVXPH�WKDW�WKLQJV�WKDW�LQGXOJH�LQ�ELORFDWLRQ�PXVW�GLIIHU�LQ�WKHLU�
IXQGDPHQWDO�QDWXUH�IURP�WKLQJV�WKDW�GRQ
W"�:K\�WKLQN�WKDW�LI�RXUV�LV�D�WHPSRUDO��
SDUWV�ZRUOG��WKHQ�RWKHUZRUOGO\�ELORFDWHG�WKLQJV�PXVW�KDYH�SURSHUWLHV�DOLHQ�WR�
RXU�ZRUOG"�1R�JRRG�UHDVRQ��,�IHDU��+DVODQJHU
V�SRLQW�VHHPV�ZHOO�WDNHQ��,�VWLOO�
ZDQW�WR�LQVLVW�WKDW�LI�RXUV�LV�D�WHPSRUDO�SDUWV�ZRUOG��WKHQ�ELORFDWLRQ�ZRUOGV�
GRQ
W�FRXQW�DV��ZRUOGV�OLNH�RXUV���EXW�,�WKLQN�,�PXVW�DEDQGRQ�P\�IRUPHU�UHDVRQ�
ZK\�QRW��

���6\PPHWU\�DQGIUHTXHQF\�

&KDQFH�LV�REMHFWLYH�VLQJOH�FDVH�SUREDELOLW\��IRU�LQVWDQFH��WKH�����SUREDELOLW\�WKDW�
D�FHUWDLQ�SDUWLFXODU�WULWLXP�DWRP�ZLOO�GHFD\�VRPHWLPH�LQ�WKH�QH[W�������\HDUV��
&KDQFH�LV�QRW�WKH�VDPH�WKLQJ�DV�GHJUHH�RI�EHOLHI��RU�FUHGHQFH�DV�,
OO�FDOO�LW��FKDQFH�
LV�QHLWKHU�DQ\RQH
V�DFWXDO�FUHGHQFH�QRU�WKH�FUHGHQFH�ZDUUDQWHG�E\�RXU�WRWDO�DYDLO��
DEOH�HYLGHQFH��,I�WKHUH�ZHUH�QR�EHOLHYHUV��RU�LI�RXU�WRWDO�HYLGHQFH�FDPH�IURP�PLV��
OHDGLQJO\�XQUHSUHVHQWDWLYH�VDPSOHV��WKDW�ZRXOGQ
W�DIIHFW�FKDQFH�LQ�DQ\�ZD\��

1HYHUWKHOHVV��WKH�FKDQFH�RI�GHFD\�LV�FRQQHFWHG�DV�IROORZV�WR�FUHGHQFH��LI�D�
UDWLRQDO�EHOLHYHU�NQHZ�WKDW�WKH�FKDQFH�RI�GHFD\�ZDV������WKHQ�DOPRVW�QR�PDWWHU�
ZKDW�HOVH�KH�PLJKW�RU�PLJKW�QRW�NQRZ�DV�ZHOO��KH�ZRXOG�EHOLHYH�WR�GHJUHH�����
WKDW�GHFD\�ZDV�JRLQJ�WR�RFFXU��$OPRVW�QR�PDWWHU��EHFDXVH�LI�KH�KDG�UHOLDEOH�QHZV�
IURP�WKH�IXWXUH�DERXW�ZKHWKHU�GHFD\�ZRXOG�RFFXU��WKHQ�RI�FRXUVH�WKDW�QHZV�ZRXOG�
OHJLWLPDWHO\�DIIHFW�KLV�FUHGHQFH��

,�7KLV�SDSHU�ZDV�SUHVHQWHG�DW�WKH������FRQIHUHQFH�RI�WKH�$XVWUDODVLDQ�$VVRFLDWLRQ�RI�
3KLORVRSK\��

��6DXO�.ULSNH���,GHQWLW\�7KURXJK�7LPH���SUHVHQWHG�DW�WKH������FRQIHUHQFH�RI�WKH�$PHU��
LFDQ�3KLORVRSKLFDO�$VVRFLDWLRQ��(DVWHUQ�'LYLVLRQ��DQG�HOVHZKHUH��
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���� 'DYLG�/HZLV�

7KLV�FRQQHFWLRQ�EHWZHHQ�FKDQFH�DQG�FUHGHQFH�LV�DQ�LQVWDQFH�RI�ZKDW�,�FDOO�WKH�
3ULQFLSDO�3ULQFLSOH��/HZLV���������:H�VKDOO�VHH�PXFK�PRUH�RI�LW�DV�ZH�JR�RQ��
ERWK�DV�WKH�NH\�WR�RXU�FRQFHSW�RI�FKDQFH�DQG�DV�DQ�REVWDFOH�WR�+XPHDQ�DQDO\VHV��

,I�+XPHDQ�6XSHUYHQLHQFH�LV�WUXH��WKHQ�FRQWLQJHQW�WUXWKV�DERXW�FKDQFH�DUH�LQ�
WKH�VDPH�ERDW�DV�DOO�RWKHU�FRQWLQJHQW�WUXWKV��WKH\�PXVW�EH�PDGH�WUXH��VRPHKRZ��
E\�WKH�VSDWLRWHPSRUDO�DUUDQJHPHQW�RI�ORFDO�TXDOLWLHV��+RZ�PLJKW�WKLV�EH"�$Q\�VDW��
LVIDFWRU\�DQVZHU�PXVW�PHHW�D�VHYHUH�WHVW��7KH�3ULQFLSDO�3ULQFLSOH�UHTXLUHV�WKDW�WKH�
FKDQFHPDNLQJ�SDWWHUQ�LQ�WKH�DUUDQJHPHQW�RI�TXDOLWLHV�PXVW�EH�VRPHWKLQJ�WKDW�
ZRXOG��LI�NQRZQ��FRUUHVSRQGLQJO\�FRQVWUDLQ�UDWLRQDO�FUHGHQFH��:KDWHYHU�PDNHV�
LW�WUXH�WKDW�WKH�FKDQFH�RI�GHFD\�LV�����PXVW�DOVR��LI�NQRZQ��PDNH�LW�UDWLRQDO�WR�
EHOLHYH�WR�GHJUHH�����WKDW�GHFD\�ZLOO�RFFXU��

,Q�VLPSOH�FDVHV��WZR�FDQGLGDWHV�IRU�FKDQFHPDNHUV�FRPH�WR�PLQG��V\PPHWULHV�
DQG�IUHTXHQFLHV��7DNH�V\PPHWULHV�ILUVW��6XSSRVH�D�GUXQNDUG�LV�ZDQGHULQJ�WKURXJK�
D�PD]H�RI�7�MXQFWLRQV��DQG�DW�HDFK�MXQFWLRQ�ZH�FDQ�ILQG�QRWKLQJ�WKDW�ORRNV�OLNH�D�
UHOHYDQW�GLIIHUHQFH�EHWZHHQ�WKH�FDVH�WKDW�KH�WXUQV�OHIW�DQG�WKH�FDVH�WKDW�KH�WXUQV�
ULJKW��:H�FRXOG�ZHOO�XQGHUVWDQG�LI�UDWLRQDO�FUHGHQFH�KDG�WR�WUHDW�WKH�FDVHV�DOLNH��
IRU�ODFN�RI�D�UHOHYDQW�GLIIHUHQFH��,I�WKH�V\PPHWU\�LV�VRPHWKLQJ�WKDW�ZRXOG��LI�
NQRZQ��FRQVWUDLQ�FUHGHQFH��WKHQ�LW�LV�VXLWDEOH�WR�VHUYH�DV�D�FKDQFHPDNHU��,Q�VKRUW��
+XPHDQ�FKDQFHV�PLJKW�EH�EDVHG�RQ�D�SULQFLSOH�RI�LQGLIIHUHQFH��

:H�NQRZ��RI�FRXUVH��WKDW�DQ�XQUHVWULFWHG�SULQFLSOH�RI�LQGLIIHUHQFH�LV�LQFRQVLVW��
HQW��,I�ZH�GHILQH�SDUWLWLRQV�RI�DOWHUQDWLYH�FDVHV�E\�PHDQV�RI�LQJHQLRXVO\�KRNHG�XS�
SURSHUWLHV��ZH�FDQ�JHW�WKH�SULQFLSOH�WR�VD\�DOPRVW�DQ\WKLQJ�ZH�OLNH��%XW�OHW�XV�
DVVXPH��DV�ZH�VKRXOG�DQG�DV�ZH�DOUHDG\�KDYH�GRQH��WKDW�ZH�FDQ�VRPHKRZ�GLVWLQ��
JXLVK�QDWXUDO�SURSHUWLHV�IURP�KRNHG�XS�JHUU\PDQGHUV��$QG�OHW�XV�DSSO\�WKH�SULQ��
FLSOH�RQO\�WR�QDWXUDO�SDUWLWLRQV��:H�VWLOO�KDYH�QR�JXDUDQWHH�WKDW�ZH�ZLOO�JHW�
XQLYRFDO�DQVZHUV��EXW�ZH�QR�ORQJHU�NQRZ�WKDW�ZH�ZLOO�QRW��

6R�IDU��VR�JRRG��EXW�,�VWLOO�,�KDYH�WZR�UHVHUYDWLRQV�DERXW�V\PPHWULHV�DV�FKDQFH��
PDNHUV��)RU�RQH�WKLQJ��WKHUH�LV�QR�UHDVRQ�WR�WKLQN�ZH�KDYH�V\PPHWULHV�WR�XQGHUOLH�
DOO�WKH�FKDQFH�SKHQRPHQD�ZH�WKLQN�WKHUH�DUH��,W�ZRXOG�EH�QLFH�WR�WKLQN�WKDW�HDFK�
WULWLXP�DWRP�FRQWDLQV�D�WLQ\�GUXQNDUG�LQ�D�PD]H�RI�V\PPHWULFDO�7�MXQFWLRQV��DQG�
WKH�DWRP�GHFD\V�ZKHQ�LWV�GUXQNDUG�ILQGV�KLV�ZD\�RXW��%XW�WKLV�LV�VKHHU�IDQWDV\��6R�
IDU�DV�ZH�NQRZ��QRWKLQJ�UHPRWHO\�OLNH�LW�LV�WUXH��

0RUH�LPSRUWDQW��V\PPHWULHV�DUH�RQO\�GHIHDVLEOH�FRQVWUDLQHUV�RI�UDWLRQDO�FUH��
GHQFH��7KHUHIRUH�WKH\�FDQ�EH�RQO\�GHIHDVLEOH�FKDQFHPDNHUV��7KH�V\PPHWU\�RI�WKH�
7�MXQFWLRQV�ZRXOG�QR�ORQJHU�UHTXLUH�������GLYLVLRQ�RI�FUHGHQFH�LI�ZH�DOVR�NQHZ�
WKDW��GHVSLWH�WKLV�V\PPHWU\��WKH�GUXQNDUGV�WXUQ�ULJKW�QLQH�WLPHV�RXW�RI�WHQ��1RZ�
ZH�GR�KDYH�D�UHOHYDQW�GLIIHUHQFH�EHWZHHQ�OHIW�DQG�ULJKW�WXUQV��)UHTXHQFLHV�FDQ�
GHIHDW�V\PPHWULHV��$QG�ZKHQ�V\PPHWULHV�DUH�XQGHIHDWHG��WKDW�LV�EHFDXVH�WKH�IUH��
TXHQFLHV�DUH�VXFK�DV�QRW�WR�GHIHDW�WKHP��6R�QRZ�LW�ORRNV�DV�LI�IUHTXHQFLHV�DUH�WKH�
UHDO�FKDQFHPDNHUV��

$�IUHTXHQF\�LV�WKH�ULJKW�VRUW�RI�WKLQJ�WR�EH�D�+XPHDQ�FKDQFHPDNHU��LW�LV�D�SDW��
WHUQ�LQ�WKH�VSDWLRWHPSRUDO�DUUDQJHPHQW�RI�TXDOLWLHV��$QG�ZH�FDQ�ZHOO�XQGHUVWDQG�
KRZ�IUHTXHQFLHV��LI�NQRZQ��FRXOG�FRQVWUDLQ�UDWLRQDO�FUHGHQFH��6R�IDU��VR�JRRG��

��5HSULQWHG�ZLWK�DGGHG�SRVWVFULSWV�LQ�/HZLV���������6HH�DOVR�0HOORU���������
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+XPHDQ�6XSHUYHQLHQFH�'HEXJJHG�����

7KH�VLPSOHVW�IUHTXHQF\�DQDO\VLV�RI�VLQJOH�FDVH�FKDQFH�ZLOO�MXVW�VD\�WKDW�WKH�
FKDQFH�RI�D�JLYHQ�RXWFRPH�LQ�D�JLYHQ�FDVH�HTXDOV�WKH�IUHTXHQF\�RI�VLPLODU�RXW��
FRPHV�LQ�DOO�FDVHV�RI�H[DFWO\�WKH�VDPH�NLQG��

$JDLQ��WKLV�ZRXOG�EH�ZRUVH�WKDQ�XVHOHVV�LI�ZH�FRXOGQ
W�GLVWLQJXLVK�QDWXUDO�
IURP�JHUU\PDQGHUHG�NLQGV��DJDLQ��ZH�FRXOG�JHW�WKH�DQDO\VLV�WR�\LHOG�DOPRVW�DQ\�
DQVZHU�ZH�OLNHG��%XW�ZH�FDQ�GLVWLQJXLVK���,I�ZH�FRXOG�QRW��SX]]OHV�DERXW�FKDQFH�
ZRXOG�EH�WKH�OHDVW�RI�RXU�ZRUULHV���)XUWKHU��QDWXUH�KDV�EHHQ�NLQG�WR�XV��/DUJH�
FKDQFH�V\VWHPV�VHHP�WR�EH�SXW�WRJHWKHU�RXW�RI�PDQ\�FRSLHV�RI�YHU\�VPDOO�FKDQFH�
V\VWHPV��DQG�YHU\�VPDOO�FKDQFH�V\VWHPV�RIWHQ�GR�FRPH�LQ�HQRUPRXV�FODVVHV�RI�
H[DFW�FRSLHV��<RX�VHH�RQH�WULWLXP�DWRP��\RX
YH�VHHQ�WKHP�DOO��

,Q�VRPH�FDVHV��,�WKLQN�WKLV�VLPSOH�IUHTXHQF\�DQDO\VLV�LV�QHDU�HQRXJK�ULJKW��%XW�
LW�KDV�LWV�OLPLWV��DQG�HYHQ�ZKHQ�LW�ZRUNV�ZHOO��,
G�OLNH�WR�VHH�LW�VXEVXPHG�XQGHU�
VRPHWKLQJ�PRUH�JHQHUDO��,W�LV�RQO\�SODXVLEOH�ZKHQ�ZH�GR�KDYH�WKH�HQRUPRXV�
FODVVHV�RI�H[DFW�FRSLHV��7ULWLXP�DWRPV�DUH�DEXQGDQW��QRW�VR�IRU�DWRPV�RI�
XQREWDLQLXP�����,W
V�KDUG�WR�PDNH�WKH�VWXII��LQ�IDFW�LQ�DOO�RI�VSDFH�DQG�WLPH��SDVW�
SUHVHQW�DQG�IXWXUH��WKHUH�RQO\�HYHU�H[LVW�WZR�8Q����DWRPV��RQH�ZLWK�D�OLIHWLPH�RI�
����PLFURVHFRQGV��DV�FKDQFH�ZRXOG�KDYH�LW��WKH�RWKHU�ZLWK�D�OLIHWLPH�RI�����PLFUR��
VHFRQGV��6R�H[DFWO\�KDOI�RI�DOO�8Q����DWRPV�GHFD\�LQ�����PLFURVHFRQGV��:KDW�
GRHV�WKLV�IUHTXHQF\�PDNH�WUXH�FRQFHPLQJ�WKH�KDOI�OLIH�RI�8Q�����LQ�RWKHU�ZRUGV�
FRQFHPLQJ�WKH�FKDQFH�WKDW�DQ�DWRP�RI�LW�ZLOO�GHFD\�LQ�D�JLYHQ�WLPH"�1H[W�WR�QRWK��
LQJ��,�VKRXOG�WKLQN��

)XUWKHU��FRQVLGHU�XQREWDLQLXP�����7KLV�LVRWRSH�LV�HYHQ�KDUGHU�WR�PDNH��DQG�LQ�
IDFW�WKHUH�LV�QRW�RQH�DWRP�RI�LW�LQ�DOO�RI�VSDFH�DQG�WLPH��,WV�IUHTXHQF\�RI�GHFD\�LQ�
D�JLYHQ�WLPH�LV�XQGHILQHG�������,I�WKHUH
V�DQ\�WUXWK�DERXW�LWV�FKDQFH�RI�GHFD\��WKLV�
XQGHILQHG�IUHTXHQF\�FDQQRW�EH�WKH�WUXWKPDNHU��

7KH�SUREOHP�RI�XQREWDLQLXP��LQ�ERWK�YHUVLRQV��PD\�VHW�XV�WKLQNLQJ�RI�IUHTXHQ��
FLHV�QRW�LQ�RXU�DFWXDO�ZRUOG��EXW�UDWKHU�LQ�FRXQWHUIDFWXDO�VLWXDWLRQV�ZKHUH�XQRE��
WDLQLXP�LV�DEXQGDQW���0D\EH�HYHQ�LQILQLWHO\�DEXQGDQW��EXW�OHW
V�LJQRUH�WKH�LVVXHV�
WKDW�ZLOO�UDLVH���,�WKLQN�WKDW
V�D�EOLQG�DOOH\��'LIIHUHQW�DEXQGDQW�XQREWDLQLXP�
ZRUOGV�ZLOO�KDYH�GLIIHUHQW�GHFD\�IUHTXHQFLHV��WR�DVN�ZKDW�WKH�IUHTXHQF\�ZRXOG�EH�
LI�XQREWDLQLXP�ZHUH�DEXQGDQW��ZH�KDYH�WR�VHOHFW�WKRVH�RI�WKH�DEXQGDQW�XQREWD��
QLXP�ZRUOGV�WKDW�DUH�FORVHVW�WR�DFWXDOLW\��6XSSRVH�LQGHHG�WKDW�ZH�KDYH�WKH�VDPH�
GHFD\�IUHTXHQF\�LQ�DOO�WKHVH�ZRUOGV��,�DVN��ZKDW�PDNHV�WKHP�FORVHVW"�,W�PXVW�EH�
VRPHWKLQJ�;�WKDW�MXVW�WKHVH�DEXQGDQW�XQREWDLQLXP�ZRUOGV��VRPH�RI�WKH�RQHV�ZLWK�
WKH�ULJKW�GHFD\�IUHTXHQF\��KDYH�LQ�FRPPRQ�ZLWK�RXU�DFWXDO�ZRUOG��%XW�WKHQ�LW�LV�
;��KHUH�LQ�RXU�DFWXDO�ZRUOG�ZKHUH�XQREWDLQLXP�LV�VFDUFH�RU�DEVHQW��WKDW�LV�WKH�UHDO�
FKDQFHPDNHU��7KH�DEXQGDQW�XQREWDLQLXP�ZRUOGV�WKDW�DOVR�KDYH�;�DUH�MXVW�D�VLGH��
VKRZ��

$QRWKHU�ZHOO�NQRZQ�SUREOHP�IRU�VLPSOH�IUHTXHQWLVP��LI�VSDFHWLPH�LV�ILQLWH�DQG�
FKDQFH�V\VWHPV�JHW�RQO\�MXVW�VR�VPDOO��WKHQ�DOO�IUHTXHQFLHV�DUH�UDWLRQDO�QXPEHUV��
<HW�WKH�JUHDW�PDMRULW\�RI�UHDO�QXPEHUV�DUH�LUUDWLRQDO��DQG�ZH�KDYH�QR�SUH�SKLOR��
VRSKLFDO�UHDVRQ�WR�GRXEW�WKDW�FKDQFHV�LQ�D�ILQLWH�ZRUOG�FDQ�WDNH�LUUDWLRQDO�YDOXHV��
7KH�DQVZHU�WR�RXU�SUREOHPV�DERXW�XQREWDQLXP�OLHV�LQ�UHPHPEHULQJ�WKDW�VLQ��

JOH�FDVH�FKDQFHV�IROORZ�IURP�JHQHUDO�SUREDELOLVWLF�ODZV�RI�QDWXUH���$W�OHDVW��WKH�
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���� 'DYLG�/HZLV�

RQHV�ZH�NQRZ�DERXW�GR��DQG�,�WKLQN�LW
V�D�VSRLOV�WR�WKH�YLFWRU�TXHVWLRQ�ZKHWKHU�
WKH�VDPH�JRHV�LQ�JHQHUDO��7KH�DQDO\VLV�,�VKDOO�SXW�IRUZDUG�FDQ
W�KDQGOH�ODZOHVV�
FKDQFHV��DQG�,�WDNH�WKDW�WR�EH�QR�SUREOHP���7KHUH�DUH�JHQHUDO�ODZV�RI�UDGLRDFWLYH�
GHFD\�WKDW�DSSO\�WR�DOO�DWRPV��7KHVH�ODZV�\LHOG�WKH�FKDQFH�RI�GHFD\�LQ�D�JLYHQ�
WLPH��DQG�KHQFH�WKH�KDOI�OLIH��DV�D�IXQFWLRQ�RI�WKH�QXFOHDU�VWUXFWXUH�RI�WKH�DWRP�LQ�
TXHVWLRQ���2U�UDWKHU��WKH\�ZRXOG�\LHOG�WKH�FKDQFH�EXW�IRU�WKH�LQWUDFWDELOLW\�RI�WKH�
UHTXLUHG�FDOFXODWLRQ���8QREWDLQLXP�DWRPV�KDYH�WKHLU�FKDQFHV�RI�GHFD\�QRW�LQ�YLU��
WXH�RI�GHFD\�IUHTXHQFLHV�IRU�XQREWDLQLXP��EXW�UDWKHU�LQ�YLUWXH�RI�WKHVH�JHQHUDO�
ODZV��7KH�DSSHDO�WR�ODZV�DOVR�VROYHV�RXU�SUREOHP�DERXW�LUUDWLRQDO�YDOXHV��:KHWKHU�
RU�QRW�WKH�ZRUOG�LV�ILQLWH��WKHUH�LV�QR�UHDVRQ�ZK\�WKH�IXQFWLRQ�RI�QXFOHDU�VWUXFWXUH�
WKDW�LV�EXLOW�LQWR�WKH�ODZ�FDQ�RQO\�\LHOG�UDWLRQDO�YDOXHV��

,Q�JHQHUDO��SUREDELOLVWLF�ODZV�\LHOG�KLVWRU\�WR�FKDQFH�FRQGLWLRQDOV��)RU�DQ\�
JLYHQ�PRPHQW��WKHVH�FRQGLWLRQDOV�WHOO�XV�WKH�FKDQFH�GLVWULEXWLRQ�RYHU�DOWHUQDWLYH�
IXWXUH�KLVWRULHV�IURP�WKDW�PRPHQW�RQ��DV�D�IXQFWLRQ�RI�WKH�SUHYLRXV�KLVWRU\�RI�SDU��
WLFXODU�IDFWV�XS�WR�DQG�LQFOXGLQJ�WKDW�PRPHQW��7KH�KLVWRULFDO�DQWHFHGHQWV�DUH�RI�
FRXUVH�JLYHQ�E\�WKH�DUUDQJHPHQW�RI�TXDOLWLHV��7KH�ODZV�GR�WKH�UHVW��

6R�WKH�DSSHDO�WR�ODZV�MXVW�SRVWSRQHV�RXU�SUREOHP��:KDW�SDWWHUQ�LQ�WKH�DUUDQJH��
PHQW�RI�TXDOLWLHV�PDNHV�WKH�FKDQFHV"�,Q�SDUW��IHDWXUHV�RI�KLVWRU\�XS�WR�WKH�PRPHQW�
LQ�TXHVWLRQ��)RU�WKH�UHVW��LW�LV�WKH�SDWWHUQ�WKDW�PDNHV�WKH�SUREDELOLVWLF�ODZV��ZKDW��
HYHU�WKDW�LV��6R�QRZ�ZH�PXVW�WXUQ�WR�D�+XPHDQ�DQDO\VLV�RI�ODZV��DQG�VHH�ZKHWKHU�
ZH�FDQ�H[WHQG�WKDW�WR�FRYHU�SUREDELOLVWLF�ODZV��,�WKLQN�ZH�FDQ��

���7KH�EHVW�V\VWHP�DQDO\VLV�RI�ODZ�

5DPVH\�RQFH�WKRXJKW�WKDW�ODZV�ZHUH��FRQVHTXHQFHV�RI�WKRVH�SURSRVLWLRQV�ZKLFK�
ZH�VKRXOG�WDNH�DV�D[LRPV�LI�ZH�NQHZ�HYHU\WKLQJ�DQG�RUJDQL]HG�LW�DV�VLPSO\�DV�
SRVVLEOH�LQ�D�GHGXFWLYH�V\VWHP����������S���������,�WUXVW�WKDW�E\��LW��KH�PHDQW�QRW�
HYHU\WKLQJ��EXW�RQO\�DV�PXFK�RI�HYHU\WKLQJ�DV�DGPLWV�RI�VLPSOH�RUJDQL]DWLRQ��HOVH�
HYHU\WKLQJ�ZRXOG�FRXQW�DV�D�ODZ��,�ZRXOG�H[SDQG�5DPVH\
V�LGHD�WKXV��VHH�/HZLV�
������S�������7DNH�DOO�GHGXFWLYH�V\VWHPV�ZKRVH�WKHRUHPV�DUH�WUXH��6RPH�DUH�VLP��
SOHU��EHWWHU�V\VWHPDWL]HG�WKDQ�RWKHUV��6RPH�DUH�VWURQJHU��PRUH�LQIRUPDWLYH��WKDQ�
RWKHUV��7KHVH�YLUWXHV�FRPSHWH��DQ�XQLQIRUPDWLYH�V\VWHP�FDQ�EH�YHU\�VLPSOH��DQ�
XQV\VWHPDWL]HG�FRPSHQGLXP�RI�PLVFHOODQHRXV�LQIRUPDWLRQ�FDQ�EH�YHU\�LQIRUPD��
WLYH��7KH�EHVW�V\VWHP�LV�WKH�RQH�WKDW�VWULNHV�DV�JRRG�D�EDODQFH�DV�WUXWK�ZLOO�DOORZ�
EHWZHHQ�VLPSOLFLW\�DQG�VWUHQJWK��+RZ�JRRG�D�EDODQFH�WKDW�LV�ZLOO�GHSHQG�RQ�KRZ�
NLQG�QDWXUH�LV��$�UHJXODULW\�LV�D�ODZ�LII�LW�LV�D�WKHRUHP�RI�WKH�EHVW�V\VWHP��

6RPH�IDPLOLDU�FRPSODLQWV�VHHP�WR�PH�TXHVWLRQ�EHJJLQJ���6HH�$UPVWURQJ�
�������SS����������YDQ�)UDDVVHQ��������SS������������,I�\RX
UH�SUHSDUHG�WR�DJUHH�
WKDW�WKHRUHPV�RI�WKH�EHVW�V\VWHP�DUH�ULJKWO\�FDOOHG�ODZV��SUHVXPDEO\�\RX
OO�DOVR�
ZDQW�WR�VD\�WKDW�WKH\�XQGHUOLH�FDXVDO�H[SODQDWLRQV��WKDW�WKH\�VXSSRUW�FRXQWHUIDF��
WXDOV��WKDW�WKH\�DUH�QRW�PHUH�FRLQFLGHQFHV��WKDW�WKH\�DQG�WKHLU�FRQVHTXHQFHV�DUH�LQ�

�+HUH�,�TXRWH�5DPVH\
V�ODWHU�VXPPDU\�RI�KLV�IRUPHU�YLHZ��
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+XPHDQ�6XSHUYHQLHQFH�'HEXJJHG�����

VRPH�JRRG�VHQVH�QHFHVVDU\��DQG�WKDW�WKH\�PD\�EH�FRQILUPHG�E\�WKHLU�LQVWDQFHV��,I�
QRW��QRW��,W
V�D�VWDQGRII�VSRLOV�WR�WKH�YLFWRU��2WKHU�FRPSODLQWV�DUH�PRUH�ZRUUL��
VRPH��/LNH�DQ\�UHJXODULW\�WKHRU\��WKH�EHVW�V\VWHP�DQDO\VLV�VD\V�WKDW�ODZV�KROG�LQ�
YLUWXH�RI�SDWWHUQV�VSUHDG�RYHU�DOO�RI�VSDFH�DQG�WLPH��,I�ODZV�XQGHUOLH�FDXVDWLRQ��
WKDW�PHDQV�WKDW�ZH�DUH�ZURQJ�LI�ZH�WKLQN��IRU�LQVWDQFH��WKDW�WKH�FDXVDO�UROHV�RI�P\�
EUDLQ�VWDWHV�KHUH�DQG�QRZ�DUH�DQ�HQWLUHO\�ORFDO�PDWWHU��7KDW
V�DQ�XQSOHDVDQW�VXU��
SULVH��EXW�,
P�SUHSDUHG�WR�ELWH�WKH�EXOOHW��
7KH�ZRUVW�SUREOHP�DERXW�WKH�EHVW�V\VWHP�DQDO\VLV�LV�WKDW�ZKHQ�ZH�DVN�ZKHUH�

WKH�VWDQGDUGV�RI�VLPSOLFLW\�DQG�VWUHQJWK�DQG�EDODQFH�FRPH�IURP��WKH�DQVZHU�PD\�
VHHP�WR�EH�WKDW�WKH\�FRPH�IURP�XV��1RZ��VRPH�UDWEDJ�LGHDOLVW�PLJKW�VD\�WKDW�LI�
ZH�GRQ
W�OLNH�WKH�PLVIRUWXQHV�WKDW�WKH�ODZV�RI�QDWXUH�YLVLW�XSRQ�XV��ZH�FDQ�FKDQJH�
WKH�ODZV�LQ�IDFW��ZH�FDQ�PDNH�WKHP�DOZD\V�KDYH�EHHQ�GLIIHUHQW�MXVW�E\�FKDQJ��
LQJ�WKH�ZD\�ZH�WKLQN���7DON�DERXW�WKH�SRZHU�RI�SRVLWLYH�WKLQNLQJ���,W�ZRXOG�EH�
YHU\�EDG�LI�P\�DQDO\VLV�HQGRUVHG�VXFK�OXQDF\��,�XVHG�WR�WKLQN�ULJLGLILFDWLRQ�FDPH�
WR�WKH�UHVFXH��LQ�WDONLQJ�DERXW�ZKDW�WKH�ODZV�ZRXOG�EH�LI�ZH�FKDQJHG�RXU�WKLQNLQJ��
ZH�XVH�QRW�RXU�K\SRWKHWLFDO�QHZ�VWDQGDUGV�RI�VLPSOLFLW\�DQG�VWUHQJWK�DQG�EDODQFH��
EXW�UDWKHU�RXU�DFWXDO�DQG�SUHVHQW�VWDQGDUGV��%XW�QRZ�,�WKLQN�WKDW�LV�D�FRVPHWLF�
UHPHG\�RQO\��,W�GRHVQ
W�PDNH�WKH�SUREOHP�JR�DZD\��LW�RQO\�PDNHV�LW�KDUGHU�WR�
VWDWH��
7KH�UHDO�DQVZHU�OLHV�HOVHZKHUH��LI�QDWXUH�LV�NLQG�WR�XV��WKH�SUREOHP�QHHGQ
W�

DULVH��,�VXSSRVH�RXU�VWDQGDUGV�RI�VLPSOLFLW\�DQG�VWUHQJWK�DQG�EDODQFH�DUH�RQO\�
SDUWO\�D�PDWWHU�RI�SV\FKRORJ\��,W
V�QRW�EHFDXVH�RI�KRZ�ZH�KDSSHQ�WR�WKLQN�WKDW�D�
OLQHDU�IXQFWLRQ�LV�VLPSOHU�WKDQ�D�TXDUWLF�RU�D�VWHS�IXQFWLRQ��LW
V�QRW�EHFDXVH�RI�KRZ�
ZH�KDSSHQ�WR�WKLQN�WKDW�D�VKRUWHU�DOWHUQDWLRQ�RI�SUHQH[�TXDQWLILHUV�LV�VLPSOHU�WKDQ�
D�ORQJHU�RQH��DQG�VR�RQ��0D\EH�VRPH�RI�WKH�H[FKDQJH�UDWHV�EHWZHHQ�DVSHFWV�RI�
VLPSOLFLW\��HWF���DUH�D�SV\FKRORJLFDO�PDWWHU��EXW�QRW�MXVW�DQ\WKLQJ�JRHV��,I�QDWXUH�LV�
NLQG��WKH�EHVW�V\VWHP�ZLOO�EH�UREXVWO\�EHVW�VR�IDU�DKHDG�RI�LWV�ULYDOV�WKDW�LW�ZLOO�
FRPH�RXW�ILUVW�XQGHU�DQ\�VWDQGDUGV�RI�VLPSOLFLW\�DQG�VWUHQJWK�DQG�EDODQFH��:H�
KDYH�QR�JXDUDQWHH�WKDW�QDWXUH�LV�NLQG�LQ�WKLV�ZD\��EXW�QR�HYLGHQFH�WKDW�LW�LVQ
W��,W
V�
D�UHDVRQDEOH�KRSH��3HUKDSV�ZH�SUHVXSSRVH�LW�LQ�RXU�WKLQNLQJ�DERXW�ODZ��,�FDQ�
DGPLW�WKDW�LI�QDWXUH�ZHUH�XQNLQG��DQG�LI�GLVDJUHHLQJ�ULYDO�V\VWHPV�ZHUH�UXQQLQJ�
QHFN�DQG�QHFN��WKDQ�ODZKRRG�PLJKW�EH�D�SV\FKRORJLFDO�PDWWHU��DQG�WKDW�ZRXOG�EH�
YHU\�SHFXOLDU��,�FDQ�HYHQ�FRQFHGH�WKDW�LQ�WKDW�FDVH�WKH�WKHRUHPV�RI�WKH�EDUHO\�EHVW�
V\VWHP�ZRXOG�QRW�YHU\�ZHOO�GHVHUYH�WKH�QDPH�RI�ODZV��%XW�,
G�EODPH�WKH�WURXEOH�
RQ�XQNLQG�QDWXUH��QRW�RQ�WKH�DQDO\VLV��DQG�,�VXJJHVW�ZH�QRW�FURVV�WKHVH�EULGJHV�
XQOHVV�ZH�FRPH�WR�WKHP��

�/LNHZLVH�IRU�WKH�WKUHDW�WKDW�WZR�YHU\�GLIIHUHQW�V\VWHPV�DUH�WLHG�IRU�EHVW���6HH�
$UPVWURQJ��������SS����������YDQ�)UDDVVHQ��������SS�����������,�XVHG�WR�VD\�WKDW�
WKH�ODZV�DUH�WKHQ�WKH�WKHRUHPV�FRPPRQ�WR�ERWK�V\VWHPV��ZKLFK�FRXOG�OHDYH�XV�
ZLWK�QH[W�WR�QR�ODZV��1RZ�,
OO�DGPLW�WKDW�LQ�WKLV�XQIRUWXQDWH�FDVH�WKHUH�ZRXOG�EH�
QR�YHU\�JRRG�GHVHUYHUV�RI�WKH�QDPH�RI�ODZV��%XW�ZKDW�RI�LW"�:H�KDYHQ
W�WKH�VOLJKW��
HVW�UHDVRQ�WR�WKLQN�WKH�FDVH�UHDOO\�DULVHV���
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7KH�EHVW�V\VWHP�DQDO\VLV�LV�+XPHDQ��7KH�DUUDQJHPHQW�RI�TXDOLWLHV�SURYLGHV�
WKH�FDQGLGDWH�WUXH�V\VWHPV��DQG�FRQVLGHUDWLRQV�RI�VLPSOLFLW\�DQG�VWUHQJWK�DQG�EDO��
DQFH�GR�WKH�UHVW��

%XW�VR�IDU��ZH�GRQ
W�KDYH�SUREDELOLVWLF�ODZV��,I�FKDQFHV�ZHUH�VRPHKRZ�JLYHQ��
ZH�FRXOG�MXVW�LQFOXGH�WKHP�LQ�WKH�VXEMHFW�PDWWHU�RI�WKH�FRPSHWLQJ�WUXH�V\VWHPV��
DQG�JR�RQ�DV�EHIRUH���%XW�FKDQFHV�DUH�QRW�\HW�JLYHQ��:H�GHFLGHG�WKDW�WKH�FKDQFH��
PDNLQJ�SDWWHUQV�LQ�WKH�DUUDQJHPHQW�RI�TXDOLWLHV�KDG�WR�LQFOXGH�WKH�ODZPDNLQJ�SDW��
WHUQV�IRU�WKH�SUREDELOLVWLF�ODZV�WKDW�GHWHUPLQH�WKH�FKDQFHV�LQ�DOO�WKH�GLIIHUHQW�
FDVHV��

���7KH�EHVW�V\VWHP�DQDO\VLV�RI�ODZ�DQG�FKDQFH�WRJHWKHU�

6R�ZH�PRGLI\�WKH�EHVW�V\VWHP�DQDO\VLV�WR�PDNH�LW�GHOLYHU�WKH�FKDQFHV�DQG�WKH�
ODZV�WKDW�JRYHUQ�WKHP�LQ�RQH�SDFNDJH�GHDO��&RQVLGHU�GHGXFWLYH�V\VWHPV�WKDW�SHU��
WDLQ�QRW�RQO\�WR�ZKDW�KDSSHQV�LQ�KLVWRU\��EXW�DOVR�WR�ZKDW�WKH�FKDQFHV�DUH�RI�YDU��
LRXV�RXWFRPHV�LQ�YDULRXV�VLWXDWLRQV�IRU�LQVWDQFH��WKH�GHFD\�SUREDELOLWLHV�IRU�
DWRPV�RI�YDULRXV�LVRWRSHV��5HTXLUH�WKHVH�V\VWHPV�WR�EH�WUXH�LQ�ZKDW�WKH\�VD\�DERXW�
KLVWRU\��:H�FDQQRW�\HW�UHTXLUH�WKHP�WR�EH�WUXH�LQ�ZKDW�WKH\�VD\�DERXW�FKDQFH��
EHFDXVH�ZH�KDYH�\HW�WR�VD\�ZKDW�FKDQFH�PHDQV��RXU�V\VWHPV�DUH�DV�\HW�QRW�IXOO\�
LQWHUSUHWHG��5HTXLUH�DOVR�WKDW�WKHVH�V\VWHPV�DUHQ
W�LQ�WKH�EXVLQHVV�RI�JXHVVLQJ�WKH�
RXWFRPHV�RI�ZKDW��E\�WKHLU�RZQ�OLJKWV��DUH�FKDQFH�HYHQWV��WKH\�QHYHU�VD\�WKDW�$�
ZLWKRXW�DOVR�VD\LQJ�WKDW�$�QHYHU�KDG�DQ\�FKDQFH�RI�QRW�FRPLQJ�DERXW��

$V�EHIRUH��VRPH�V\VWHPV�ZLOO�EH�VLPSOHU�WKDQ�RWKHUV��$OPRVW�DV�EHIRUH��VRPH�
ZLOO�EH�VWURQJHU�WKDQ�RWKHUV��VRPH�ZLOO�VD\�HLWKHU�ZKDW�ZLOO�KDSSHQ�RU�ZKDW�WKH�
FKDQFHV�ZLOO�EH�ZKHQ�VLWXDWLRQV�RI�D�FHUWDLQ�NLQG�DULVH��ZKHUHDV�RWKHUV�ZLOO�IDOO�
VLOHQW�ERWK�DERXW�WKH�RXWFRPHV�DQG�DERXW�WKH�FKDQFHV��$QG�IXUWKHU��VRPH�ZLOO�ILW�
WKH�DFWXDO�FRXUVH�RI�KLVWRU\�EHWWHU�WKDQ�RWKHUV��7KDW�LV��WKH�FKDQFH�RI�WKDW�FRXUVH�
RI�KLVWRU\�ZLOO�EH�KLJKHU�DFFRUGLQJ�WR�VRPH�V\VWHPV�WKDQ�DFFRUGLQJ�WR�RWKHUV��
�7KRXJK�LW�PD\�ZHOO�WXUQ�RXW�WKDW�QR�RWKHUZLVH�VDWLVIDFWRU\�V\VWHP�PDNHV�WKH�
FKDQFH�RI�WKH�DFWXDO�FRXUVH�RI�KLVWRU\�YHU\�KLJK��IRU�WKLV�FKDQFH�ZLOO�FRPH�RXW�DV�
D�SURGXFW�RI�FKDQFHV�IRU�DVWURQRPLFDOO\�PDQ\�FKDQFH�HYHQWV���,QVRIDU�DV�D�V\VWHP�
IDOOV�VLOHQW��RI�FRXUVH�LW�ILWV�ZKDWHYHU�KDSSHQV��

7KH�YLUWXHV�RI�VLPSOLFLW\��VWUHQJWK��DQG�ILW�WUDGH�RII��7KH�EHVW�V\VWHP�LV�WKH�V\V��
WHP�WKDW�JHWV�WKH�EHVW�EDODQFH�RI�DOO�WKUHH��$V�EHIRUH��WKH�ODZV�DUH�WKRVH�UHJXODUL��
WLHV�WKDW�DUH�WKHRUHPV�RI�WKH�EHVW�V\VWHP��%XW�QRZ�VRPH�RI�WKH�ODZV�DUH�
SUREDELOLVWLF��6R�QRZ�ZH�FDQ�DQDO\VH�FKDQFH��WKH�FKDQFHV�DUH�ZKDW�WKH�SUREDELO��
LVWLF�ODZV�RI�WKH�EHVW�V\VWHP�VD\�WKH\�DUH���6HH�/HZLV��������SS�����������

$V�EHIRUH��ZH�PD\�UHDVRQDEO\�KRSH�WKDW�WKH�EHVW�V\VWHP�LV�YHU\�IDU�DKHDG�RI�
WKH�UHVW��DQG�YHU\�UREXVWO\�DKHDG��VR�WKDW�WKH�ZLQQHU�RI�WKH�UDFH�GRHV�QRW�GHSHQG�

6�:HOO��QRW�TXLWH�DV�EHIRUH��ZH
G�KDYH�WR�LPSRVH�FRQVWUDLQWV�WKDW�ZRXOG��IRU�LQVWDQFH��
GLVTXDOLI\�D�V\VWHP�DFFRUGLQJ�WR�ZKLFK�VRPH�ODZ�KDG�RQFH�KDG�VRPH�FKDQFH�RI�QRW�EHLQJ�
WUXH��6HH�/HZLV��������SS����������
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RQ�KRZ�ZH�KDSSHQ�WR�ZHLJK�WKH�YDULRXV�GHVLGHUDWD��+RZ�ZHOO�WKH�ODZV�DQG�
FKDQFHV�GHVHUYH�WKHLU�QDPHV�VKRXOG�GHSHQG�RQ�KRZ�NLQG�QDWXUH�KDV�EHHQ�LQ�SUR��
YLGLQJ�D�GHFLVLYH�IURQW�UXQQHU��7KH�SURVSHFW�LV�EHVW�LI�WKH�FKDQFH�HYHQWV�DUH�QRW�
WRR�IHZ�DQG�QRW�WRR�PLVFHOODQHRXV��

,Q�WKH�VLPSOHVW�FDVH��WKH�EHVW�V\VWHP�DQDO\VLV�UHGXFHV�WR�IUHTXHQWLVP��6XSSRVH�
WKDW�DOO�FKDQFH�HYHQWV�PRUH�SUHFLVHO\��DOO�HYHQWV�WKDW�WKH�OHDGLQJ�FDQGLGDWHV�IRU�
EHVW�V\VWHP�ZRXOG�GHHP�WR�EH�FKDQF\�IDOO�LQWR�RQH�ODUJH�DQG�KRPRJHQHRXV�
FODVV��7R�IDOO�VLOHQW�DERXW�WKH�FKDQFHV�RI�WKHVH�HYHQWV�ZRXOG�FRVW�WRR�PXFK�LQ�
VWUHQJWK��7R�VXEGLYLGH�WKH�FODVV�DQG�DVVLJQ�GLIIHUHQW�FKDQFHV�WR�GLIIHUHQW�FDVHV�
ZRXOG�FRVW�WRR�PXFK�LQ�VLPSOLFLW\��7R�DVVLJQ�HTXDO�VLQJOH�FDVH�FKDQFHV�WKDW�GLI��
IHUHG�IURP�WKH�DFWXDO�IUHTXHQF\�RI�WKH�RXWFRPHV�ZRXOG�FRVW�WRR�PXFK�LQ�ILW��)RU�
ZH�JHW�WKH�EHVW�ILW�E\�HTXDWLQJ�WKH�FKDQFHV�WR�WKH�IUHTXHQF\��DQG�WKH�ODUJHU�WKH�
FODVV�LV��WKH�PRUH�GHFLVLYHO\�LV�WKLV�VR��

%XW�VXSSRVH�WKH�FODVV�LV�QRW�VR�YHU\�ODUJH��DQG�VXSSRVH�WKH�IUHTXHQF\�LV�YHU\�
FORVH�WR�VRPH�HVSHFLDOO\�VLPSOH�YDOXH�VD\���������7KHQ�WKH�V\VWHP�WKDW�DVVLJQV�
XQLIRUP�FKDQFHV�RI�����H[DFWO\�JDLQV�LQ�VLPSOLFLW\�DW�QRW�WRR�PXFK�FRVW�LQ�ILW��
7KH�GHFLVLYH�IURQW�UXQQHU�PLJKW�WKHUHIRUH�EH�D�V\VWHP�WKDW�URXQGV�RII�WKH�DFWXDO�
IUHTXHQF\��

2U�VXSSRVH�WKH�FODVV�LV�QRW�VR�YHU\�KRPRJHQHRXV��,W�GLYLGHV��LQ�YLUWXH�RI�QRW��
WRR�JUXHVRPH�FODVVLILFDWLRQV��LQWR�D�IHZ�ODUJH�VXEFODVVHV�WKDW�H[KLELW�GLIIHUHQW�IUH��
TXHQFLHV�RI�RXWFRPHV���7R�WDNH�DQ�H[WUHPH�FDVH��D�FODVV�RI�-V�WKDW�DUH�����.V�
PLJKW�H[KLELW�D�UHJXODU�DOWHUQDWLRQ�LQ�WLPH��.��QRW�.��.��QRW�.�������7KHQ�D�V\VWHP�
WKDW�DVVLJQV�XQHTXDO�FKDQFHV�LQ�GLIIHUHQW�VXEFODVVHV�ZLOO�JDLQ�JUHDWO\�LQ�ILW�DW�QRW�
WRR�PXFK�FRVW�LQ�VLPSOLFLW\��

2U�VXSSRVH�WKH�FODVV�LV�LQKRPRJHQHRXV�LQ�D�GLIIHUHQW�ZD\��(DFK�PHPEHU�LV�
DVVRFLDWHG�ZLWK�VRPH�YDOXH�RI�D�FRQWLQXRXVO\�YDULDEOH�PDJQLWXGH�0���,Q�DQ�
H[WUHPH�FDVH��QR�WZR�PHPEHUV�KDYH�H[DFWO\�WKH�VDPH�YDOXH�RI�0���,I�ZH�GLYLGH�
LQWR�DV�PDQ\�VXEFODVVHV�DV�WKHUH�DUH�YDOXHV�RI�0��WKH�VXEFODVVHV�ZLOO�EH�WRR�
QXPHURXV�IRU�VLPSOLFLW\�DQG�WRR�VPDOO�IRU�WKH�IUHTXHQFLHV�LQ�WKHP�WR�PHDQ�PXFK��
,QVWHDG��WKH�EHVW�V\VWHP�ZLOO�FRQWDLQ�D�IXQFWLRQDO�ODZ�ZKHUHE\�FKDQFH�GHSHQGV�RQ�
WKH�YDOXH�RI�0�LQ�WKDW�SDUWLFXODU�FDVH��'LIIHUHQW�FDQGLGDWH�V\VWHPV�ZLOO�XVH�GLIIHU��
HQW�IXQFWLRQV��6RPH�IXQFWLRQV��IRU�LQVWDQFH�D�FRQVWDQW�IXQFWLRQ��ZLOO�JR�WRR�IDU�LQ�
JDLQLQJ�VLPSOLFLW\�DW�WKH�H[SHQVH�RI�ILW��2WKHUV�ZLOO�GR�WKH�RSSRVLWH��:H�PD\�KRSH�
WKDW�VRPH�IXQFWLRQ�DQG�KHQFH�WKH�V\VWHP�WKDW�HPSOR\V�LW�ZLOO�EH�MXVW�ULJKW��DQG�
KHQFH�WKH�GHFLVLYH�IURQW�UXQQHU��

,Q�WKLV�ODVW�FDVH��DQG�RWKHUV�WKDW�FRPELQH�VHYHUDO�RI�WKH�FRPSOLFDWLRQV�ZH
YH�
FRQVLGHUHG��IUHTXHQWLVP�KDV�EHHQ�OHIW�EHKLQG�DOWRJHWKHU��7KDW
V�KRZ�ZH�FDQ�JHW�
GHFD\�FKDQFHV�IRU�8Q�����DQG�HYHQ�IRU�8Q�����LQ�YLUWXH�RI�FKDQFHPDNLQJ�SDWWHUQV�
WKDW�GRQ
W�LQYROYH�GHFD\�IUHTXHQFLHV�IRU�XQREWDLQLXP�LWVHOI��

'HVSLWH�DSSHDUDQFHV�DQG�WKH�RGG�PHWDSKRU��WKLV�LV�QRW�HSLVWHPRORJ\��<RX
UH�
ZHOFRPH�WR�VSRW�DQ�DQDORJ\��EXW�,�LQVLVW�WKDW�,�DP�QRW�WDONLQJ�DERXW�KRZ�HYLGHQFH�
GHWHUPLQHV�ZKDW
V�UHDVRQDEOH�WR�EHOLHYH�DERXW�ODZV�DQG�FKDQFHV��5DWKHU��,
P�
WDONLQJ�DERXW�KRZ�QDWXUH�WKH�+XPHDQ�DUUDQJHPHQW�RI�TXDOLWLHV�GHWHUPLQHV�
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ZKDW
V�WUXH�DERXW�WKH�ODZV�DQG�FKDQFHV��:KHWKHU�WKHUH�DUH�DQ\�EHOLHYHUV�OLYLQJ�LQ�
WKH�ODZIXO�DQG�FKDQF\�ZRUOG�KDV�QRWKLQJ�WR�GR�ZLWK�LW��

,W�LV�WKLV�EHVW�V\VWHP�DQDO\VLV�RI�ODZ�DQG�FKDQFH�WRJHWKHU�WKDW�,
YH�ZDQWHG�WR�
EHOLHYH�IRU�PDQ\�\HDUV��8QWLO�YHU\�UHFHQWO\��,�WKRXJKW�,�NQHZ�D�GHFLVLYH�UHDVRQ�
ZK\�LW�FRXOGQ
W�EH�WUXH��+HQFH�P\�ODPHQWDWLRQ�DERXW�WKH�ELJ�EDG�EXJ��%XW�QRZ�
WKDW�0LFKDHO�7KDX�KDV�VKRZQ�PH�WKH�ZD\�RXW��,�FDQ�HQGRUVH�WKH�EHVW�V\VWHP�DQDO��
\VLV�ZLWK�D�FOHDU�FRQVFLHQFH��

���8QGHUPLQLQJ�

7KH�ELJ�EDG�EXJ�ELWHV�D�UDQJH�RI�GLIIHUHQW�+XPHDQ�DQDO\VHV�RI�FKDQFH��6LPSOH�
IUHTXHQWLVP�IDOOV�LQ�WKDW�UDQJH��VR�GRHV�WKH�EHVW�V\VWHP�DQDO\VLV��/HW
V�VXSSRVH�
WKDW�ZH�KDYH�D�+XPHDQ�DQDO\VLV�ZKLFK�VD\V�WKDW�SUHVHQW�FKDQFHV�VXSHUYHQH�XSRQ�
WKH�ZKROH�RI�KLVWRU\��IXWXUH�DV�ZHOO�DV�SUHVHQW�DQG�SDVW��EXW�QRW�XSRQ�WKH�SDVW�DQG�
SUHVHQW�DORQH��7KDW
V�VR�LI�SUHVHQW�FKDQFHV�DUH�JLYHQ�E\�IUHTXHQFLHV�WKURXJKRXW�
DOO�RI�WLPH��7KDW
V�VR�DOVR�LI�SUHVHQW�FKDQFHV�DUH�JLYHQ�E\�SUREDELOLVWLF�ODZV��SOXV�
SUHVHQW�FRQGLWLRQV�WR�ZKLFK�WKRVH�ODZV�DUH�DSSOLFDEOH��DQG�LI�WKRVH�ODZV�REWDLQ�LQ�
YLUWXH�RI�WKH�ILW�RI�FDQGLGDWH�V\VWHPV�WR�WKH�ZKROH�RI�KLVWRU\��
7KHQ�GLIIHUHQW�DOWHPDWLYH�IXWXUH�KLVWRULHV�ZRXOG�GHWHUPLQH�GLIIHUHQW�SUHVHQW�

FKDQFHV���(OVH�WKH�IXWXUH�ZRXOG�EH�LUUHOHYDQW��DQG�SUHVHQW�FKDQFHV�ZRXOG�EH�
GHWHUPLQHG�E\�WKH�SDVW�DQG�SUHVHQW�DORQH���$QG�OHW
V�VXSSRVH��IXUWKHU��WKDW�WKH�GLI��
IHUHQFHV�EHWZHHQ�WKHVH�DOWHUQDWLYH�IXWXUHV�DUH�GLIIHUHQFHV�LQ�WKH�RXWFRPHV�RI�
SUHVHQW�RU�IXWXUH�FKDQFH�HYHQWV��7KHQ�HDFK�RI�WKHVH�IXWXUHV�ZLOO�KDYH�VRPH�QRQ��
]HUR�SUHVHQW�FKDQFH�RI�FRPLQJ�DERXW��

/HW�)�EH�VRPH�SDUWLFXODU�RQH�RI�WKHVH�DOWHPDWLYH�IXWXUHV��RQH�WKDW�GHWHUPLQHV�
GLIIHUHQW�SUHVHQW�FKDQFHV�WKDQ�WKH�DFWXDO�IXWXUH�GRHV��)�ZLOO�QRW�FRPH�DERXW��VLQFH�
LW�GLIIHUV�IURP�WKH�DFWXDO�IXWXUH��%XW�WKHUH�LV�VRPH�SUHVHQW�FKDQFH�RI�)��7KDW�LV��
WKHUH�LV�VRPH�SUHVHQW�FKDQFH�WKDW�HYHQWV�ZRXOG�JR�LQ�VXFK�D�ZD\�DV�WR�FRPSOHWH�
D�FKDQFHPDNLQJ�SDWWHUQ�WKDW�ZRXOG�PDNH�WKH�SUHVHQW�FKDQFHV�GLIIHUHQW�IURP�ZKDW�
WKH\�DFWXDOO\�DUH��7KH�SUHVHQW�FKDQFHV�XQGHUPLQH�WKHPVHOYHV��

)RU�LQVWDQFH��WKHUH�LV�VRPH�PLQXWH�SUHVHQW�FKDQFH�WKDW�IDU�PRUH�WULWLXP�DWRPV�
ZLOO�H[LVW�LQ�WKH�IXWXUH�WKDQ�KDYH�H[LVWHG�KLWKHUWR��DQG�HDFK�RQH�RI�WKHP�ZLOO�GHFD\�
LQ�RQO\�D�IHZ�PLQXWHV��,I�WKLV�XQOLNHO\�IXWXUH�FDPH�WR�SDVV��SUHVXPDEO\�LW�ZRXOG�
FRPSOHWH�D�FKDQFHPDNLQJ�SDWWHUQ�RQ�ZKLFK�WKH�KDOI�OLIH�RI�WULWLXP�ZRXOG�EH�YHU\�
PXFK�OHVV�WKDQ�WKH�DFWXDO�������\HDUV��&HUWDLQO\�WKDW
V�VR�XQGHU�VLPSOH�IUHTXHQW��
LVP��DQG�PRVW�OLNHO\�LW
V�VR�XQGHU�WKH�EHVW�V\VWHP�DQDO\VLV�DV�ZHOO��&RXOG�LW�FRPH�
WR�SDVV��JLYHQ�WKH�SUHVHQW�FKDQFHV"�:HOO��\HV�DQG�QR��,W�FRXOG��LQ�WKH�VHQVH�WKDW�
WKHUH
V�QRQ�]HUR�SUHVHQW�FKDQFH�RI�LW��,W�FRXOGQ
W��LQ�WKH�VHQVH�WKDW�LWV�FRPLQJ�WR�
SDVV�FRQWUDGLFWV�WKH�WUXWK�DERXW�SUHVHQW�FKDQFHV��,I�LW�FDPH�WR�SDVV��WKH�WUXWK�DERXW�
SUHVHQW�FKDQFHV�ZRXOG�EH�GLIIHUHQW��$OWKRXJK�WKHUH�LV�D�FHUWDLQ�FKDQFH��WKDW�WKLV�
IXWXUH�ZLOO�FRPH�DERXW��WKHUH�LV�QR�FKDQFH�WKDW�LW�ZLOO�FRPH�DERXW�ZKLOH�VWLOO�KDY��
LQJ�WKH�VDPH�SUHVHQW�FKDQFH�LW�DFWXDOO\�KDV��,W
V�QRW�WKDW�LI�WKLV�IXWXUH�FDPH�DERXW��
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WKH�WUXWK�DERXW�WKH�SUHVHQW�ZRXOG�FKDQJH�UHWURVSHFWLYHO\��5DWKHU��LW�ZRXOG�QHYHU�
KDYH�EHHQ�ZKDW�LW�DFWXDOO\�LV��DQG�ZRXOG�DOZD\V�KDYH�EHHQ�VRPHWKLQJ�GLIIHUHQW��
7KLV�XQGHUPLQLQJ�LV�FHUWDLQO\�YHU\�SHFXOLDU��%XW�,�WKLQN�WKDW��VR�IDU��LW�LV�QR�

ZRUVH�WKDQ�SHFXOLDU��,�ZRXOG�QRW�MRLQ�%LJHORZ��&ROOLQV��DQG�3DUJHWWHU��������SS��
��������ZKHQ�WKH\�LQWXLW�D��EDVLF�FKDQFH�SULQFLSOH��WR�H[FOXGH�LW�RXWULJKW��)RU�,�
WKLQN�WKH�RQO\�EDVLF�SULQFLSOH�ZH�KDYH�DERXW�FKDQFH��WKH�SULQFLSOH�WKDW�WHOOV�XV�DOO�
ZH�NQRZ��LV�WKH�3ULQFLSDO�3ULQFLSOH��$QG�DW�ILUVW�VLJKW�WKH�3ULQFLSDO�3ULQFLSOH�VD\V�
QRWKLQJ�DJDLQVW�XQGHUPLQLQJ��,W�FRQFHUQV��UDWKHU��WKH�FRQQHFWLRQ�EHWZHHQ�FKDQFH�
DQG�FUHGHQFH��

%XW�ORRN�DJDLQ��DQG�LW�VHHPV�WKDW�WKH�3ULQFLSDO�3ULQFLSOH�GRHV�UXOH�RXW�XQGHU��
PLQLQJ��,W�ZDV�WKLV�GLVFRYHU\�WKDW�OHG�PH�WR�GHVSDLU�RI�D�+XPHDQ�DQDO\VLV�RI�
FKDQFH���6HH�/HZLV�������SS��[LY�[YLL����������������

1RZ�LV�WKH�WLPH�WR�WDNH�D�FORVHU�ORRN�DW�ZKDW�WKH�3ULQFLSOH�VD\V���$ERYH��,�
DSSOLHG�LW�WR�WKH�FDVH�RI�VRPHRQH�ZKR�NQRZV�WKH�FKDQFHV��EXW�WKDW�LV�D�VSHFLDO�
FDVH��7KH�JHQHUDO�FDVH�LQYROYHV�QRW�NQRZOHGJH�EXW�FRQGLWLRQLQJ��7DNH�VRPH�SDU��
WLFXODU�WLPH�,
OO�FDOO�LW��WKH�SUHVHQW���EXW�LQ�IDFW�LW�FRXOG�EH�DQ\�WLPH��/HW�&�EH�D�
UDWLRQDO�FUHGHQFH�IXQFWLRQ�IRU�VRPHRQH�ZKRVH�HYLGHQFH�LV�OLPLWHG�WR�WKH�SDVW�DQG�
SUHVHQW�WKDW�LV��IRU�DQ\RQH�ZKR�GRHVQ
W�KDYH�DFFHVV�WR�VRPH�YHU\�UHPDUNDEOH�
FKDQQHOV�RI�LQIRUPDWLRQ��/HW�3�EH�WKH�IXQFWLRQ�WKDW�JLYHV�WKH�SUHVHQW�FKDQFHV�RI�
DOO�SURSRVLWLRQV��/HW�$�EH�DQ\�SURSRVLWLRQ��/HW�(�EH�DQ\�SURSRVLWLRQ�WKDW�VDWLVILHV�
WZR�FRQGLWLRQV��)LUVW��LW�VSHFLILHV�WKH�SUHVHQW�FKDQFH�RI�$��LQ�DFFRUGDQFH�ZLWK�WKH�
IXQFWLRQ�3��6HFRQG��LW�FRQWDLQV�QR��LQDGPLVVLEOH��LQIRUPDWLRQ�DERXW�IXWXUH�KLV��
WRU\��WKDW�LV��LW�GRHV�QRW�JLYH�DQ\�LQIRUPDWLRQ�DERXW�KRZ�FKDQFH�HYHQWV�LQ�WKH�
SUHVHQW�DQG�IXWXUH�ZLOO�WXUQ�RXW���:H�GRQ
W�DVVXPH�WKDW�(�LV�NQRZQ��WKDW�H[WUD�
DVVXPSWLRQ�ZRXOG�\LHOG�WKH�VSHFLDO�FDVH�FRQVLGHUHG�HDUOLHU���7KHQ�WKH�3ULQFLSDO�
3ULQFLSOH�LV�WKH�HTXDWLRQ�

&�$,(��  �3�$���

1RZ�WDNH�$�WR�EH�)��RXU�DOWHUQDWLYH�IXWXUH�KLVWRU\�WKDW�ZRXOG�\LHOG�SUHVHQW�
FKDQFHV�GLIIHUHQW�IURP�WKH�DFWXDO�RQHV��DQG�OHW�(�EH�WKH�ZKROH�WUXWK�DERXW�WKH�
SUHVHQW�FKDQFHV�DV�WKH\�DFWXDOO\�DUH��:H�UHFDOO�WKDW�)�KDG�VRPH�SUHVHQW�FKDQFH�RI�
FRPLQJ�DERXW��VR�E\�WKH�3ULQFLSDO�3ULQFLSOH��&�),(��"� ���%XW�)�LV�LQFRQVLVWHQW�
ZLWK�(��VR�&�),(�� ����&RQWUDGLFWLRQ��,�FRXOG�WROHUDWH�XQGHUPLQH�DV�PHUHO\�SHFX��
OLDU��%XW�QRW�FRQWUDGLFWLRQ��

���1R�UHIXJH�

,W�LV�EHFDXVH�WKH�FKDQFHPDNLQJ�SDWWHUQ�OLHV�SDUWO\�LQ�WKH�IXWXUH�WKDW�ZH�KDYH�VRPH�
FKDQFH�RI�JHWWLQJ�D�IXWXUH�WKDW�ZRXOG�XQGHUPLQH�SUHVHQW�FKDQFHV��7KLV�SUREOHP�
ZRXOG�JR�DZD\�LI�ZH�FRXOG�DVVXPH�WKDW�WKH�FKDQFHPDNLQJ�SDWWHUQ�OD\�HQWLUHO\�LQ�
WKH�SDVW��7KDW�ZRXOG�EH�VR�LI�DOO�RI�RXU�KLVWRU\�WR�FKDQFH�FRQGLWLRQDOV��ZKLFK�

��� KDYH�VLPSOLILHG�P\�IRUPXODWLRQ�LQ��������E\�FRPELQLQJ�WKH�SURSRVLWLRQV�WKHUH�
FDOOHG�;�DQG�(��
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VSHFLI\�H[DFWO\�ZKDW�FKDQFHV�ZRXOG�IROORZ�DQ\�JLYHQ�LQLWLDO�VHJPHQW�RI�KLVWRU\��
ZHUH�QHFHVVDULO\�WUXH���6HH�/HZLV�������ILQDO�VHFWLRQ���

:H�GDUH�QRW�DVVXPH�WKLV��)LUVW��EHFDXVH�RI�WKH�SUREOHP�RI�WKH�HDUO\�PRPHQW��
7KHUH�PLJKW�EH�D�EHJLQQLQJ�RI�WLPH��RU�DW�OHDVW�D�EHJLQQLQJ�RI�WKH�SDUW�RI�WLPH�LQ�
ZKLFK�FHUWDLQ�NLQGV�RI�FKDQF\�SKHQRPHQD�JR�RQ��:KDW�FRXOG�PDNH�WKH�FKDQFHV�
DW�D�PRPHQW�QRW�ORQJ�DIWHU�WKH�EHJLQQLQJ"��2U�DW�WKH�EHJLQQLQJ�LWVHOI"��7KHUH
V�
QRW�PXFK�URRP�IRU�DQ\�VRUW�RI�FKDQFHPDNLQJ�SDWWHUQ�LQ�WKH�WLPH�EHIRUH�WKLV�HDUO\�
PRPHQW��7R�WKH�H[WHQW�WKDW�FKDQFHPDNLQJ�SDWWHUQV�DUH�MXVW�IUHTXHQFLHV�LQ�ODUJH�
DQG�XQLIRUP�FODVVHV��WKH�SUREOHP�LV�WKDW�WKH�UHOHYDQW�FODVVHV��LI�FRQILQHG�WR�WKH�
WLPH�EHIRUH�WKH�HDUO\�PRPHQW��PD\�EH�ULGLFXORXVO\�VPDOO��%XW�WKH�SUREOHP�ZRQ
W�
JR�DZD\�LI�LQVWHDG�ZH�WDNH�WKH�GLIIHUHQW�VRUW�RI�FKDQFHPDNLQJ�SDWWHUQ�HQYLVDJHG�
E\�WKH�EHVW�V\VWHP�DQDO\VLV��

6HFRQG��EHFDXVH�RI�WKH�SUREOHP�RI�IOXFWXDWLRQ��:H�XVXDOO\�WKLQN�WKDW�WKHUH�DUH�
ODZV��DQG�KHQFH�UHJXODULWLHV��RI�XQLIRUP�FKDQFHV��$OO�WULWLXP�DWRPV�WKURXJKRXW�
VSDFH�DQG�WLPH�KDYH�SUHFLVHO\�WKH�VDPH�FKDQFH�RI�GHFD\LQJ�LQ�D�JLYHQ�SHULRG��%XW�
WKH�GLIIHUHQW�DWRPV�DUH�SUHFHGHG�E\�GLIIHUHQW�LQLWLDO�VHJPHQWV�RI�KLVWRU\��DQG�LW�LV�
QRW�WR�EH�H[SHFWHG�WKDW�WKH�GLIIHUHQW�FKDQFHPDNLQJ�SDWWHUQV�LQ�WKHVH�GLIIHUHQW�VHJ��
PHQWV�ZLOO�DOO�PDNH�SUHFLVHO\�WKH�VDPH�FKDQFH�RI�GHFD\��

�7DNLQJ�WKHVH�WZR�SUREOHPV�WRJHWKHU��ZH�JHW�ZKDW�,
OO�FDOO�WKH�SUREOHP�RI�GULIW��
)RU�VLPSOH�IUHTXHQWLVP��LW�JRHV�DV�IROORZV��6XSSRVH�WKDW�HDUO\�RQ��-V�GLYLGH�DERXW�
������EHWZHHQ�.V�DQG�QRW�.V��EXW�VR�IDU�WKHUH�KDYHQ
W�EHHQ�PDQ\�-V�DOWRJHWKHU��
7KHQ�ZH�VKRXOG�H[SHFW�WKDW�WKHUH�PLJKW�FKDQFH�WR�EH�D�UXQ�RI�.V��RU�QRW�.V��WKDW�
ZRXOG�VLJQLILFDQWO\�UDLVH��RU�ORZHU��WKH�FKDQFH�WKDW�WKH�QH[W�-�ZRXOG�EH�D�.��6XFK�
D�UXQ�PLJKW�SHUSHWXDWH�LWVHOI��ZLWK�WKH�UHVXOW�WKDW�WKH�FKDQFH�RI�D�-�EHLQJ�D�.�ZRXOG�
GULIW�DOPRVW�WR�RQH��RU�]HUR��DQG�UHPDLQ�WKHUH�IRU�D�ORQJ�WLPH�DIWHU��%XW�ZH�GR�QRW�
DW�DOO�H[SHFW�WKH�FKDQFHV�LQ�UDGLRDFWLYH�GHFD\��VD\��WR�XQGHUJR�DQ\�VXFK�GULIW���

$W�WKLV�SRLQW��P\�RSSRQHQWV�ZLOO�GRXEWOHVV�VD\�WKDW�,�KDYH�GRQH�WKHLU�ZRUN�IRU�
WKHP��,�KDYH�UHIXWHG�WKH�SRVLWLRQ�,�ZDQWHG�WR�KROG��,W�RQO\�UHPDLQV�IRU�PH�WR�FRQ��
FHGH�GHIHDW��DQG�DJUHH�WKDW�WKH�FKDQFHPDNHUV�DUH�QRW��DIWHU�DOO��SDWWHUQV�LQ�WKH�
DUUDQJHPHQW�RI�TXDOLWLHV��7KH\�DUH�VRPHWKLQJ�HOVH�DOWRJHWKHU��VSHFLDO�FKDQFHPDN��
LQJ�UHODWLRQV�RI�XQLYHUVDOV��SULPLWLYH�IDFWV�DERXW�FKDQFH��RU�ZKDW�KDYH�\RX���6HH�
$UPVWURQJ��������SS�����������7RROH\��������SS������������

%XW�,�WKLQN�WKHUH�LV�QR�UHIXJH�KHUH��%H�P\�JXHVW�SRVLW�DOO�WKH�SULPLWLYH�
XQ+XPHDQ�ZKDWQRWV�\RX�OLNH���,�RQO\�DVN�WKDW�\RXU�DOOHJHG�WUXWKV�VKRXOG�VXSHU��
YHQH�RQ�EHLQJ���%XW�SOD\�IDLI�LQ�QDPLQJ�\RXU�ZKDWQRWV��'RQ
W�FDOO�DQ\�DOOHJHG�IHD��
WXUH�RI�UHDOLW\��FKDQFH��XQOHVV�\RX
YH�DOUHDG\�VKRZQ�WKDW�\RX�KDYH�VRPHWKLQJ��
NQRZOHGJH�RI�ZKLFK�FRXOG�FRQVWUDLQ�UDWLRQDO�FUHGHQFH��,�WKLQN�,�VHH��GLPO\�EXW�
ZHOO�HQRXJK��KRZ�NQRZOHGJH�RI�IUHTXHQFLHV�DQG�V\PPHWULHV�DQG�EHVW�V\VWHPV�
FRXOG�FRQVWUDLQ�UDWLRQDO�FUHGHQFH��,�GRQ
W�EHJLQ�WR�VHH��IRU�LQVWDQFH��KRZ�NQRZO��
HGJH�WKDW�WZR�XQLYHUVDOV�VWDQG�LQ�D�FHUWDLQ�VSHFLDO�UHODWLRQ�1
�FRXOG�FRQVWUDLQ�
UDWLRQDO�FUHGHQFH�DERXW�WKH�IXWXUH�FRLQVWDQWLDWLRQ�RI�WKRVH�XQLYHUVDOV���

8QOHVV��RI�FRXUVH��\RX�FDQ�FRQYLQFH�PH�ILUVW�WKDW�WKLV�VSHFLDO�UHODWLRQ�LV�D�
FKDQFHPDNLQJ�UHODWLRQ��WKDW�WKH�IDFW�WKDW�1
�-�.��PDNHV�LW�VR��IRU�LQVWDQFH��WKDW�

�7KDQNV�KHUH�WR�$OH[�%\UQH��
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+XPHDQ�6XSHUYHQLHQFH�'HEXJJHG�����

HDFK�-KDV�����FKDQFH�RI�EHLQJ�.��%XW�\RX�FDQ
W�MXVW�WHOO�PH�VR��<RX�KDYH�WR�VKRZ�
PH��2QO\�LI�,�DOUHDG\�VHH�GLPO\�ZLOO�GR��KRZ�NQRZLQJ�WKH�IDFW�WKDW�1
�-�.��
VKRXOG�PDNH�PH�EHOLHYH�WR�GHJUHH�����WKDW�WKH�QH[W�-�ZLOO�EH�D�.��ZLOO�,�DJUHH�
WKDW�WKH�1
�UHODWLRQ�GHVHUYHV�WKH�QDPH�RI�FKDQFHPDNHU�WKDW�\RX�KDYH�JLYHQ�LW��

7KH�VDPH�FRPSODLQW�DSSOLHV��E\�WKH�ZD\��WR�WKHRULHV�WKDW�TXDOLI\�WHFKQLFDOO\�DV�
+XPHDQ�EHFDXVH�WKH�VSHFLDO�SULPLWLYH�FKDQFHPDNLQJ�ZKDWQRWV�WKH\�SRVLW�DUH�VDLG�
WR�EH�TXDOLWLHV�LQVWDQWLDWHG�DW�SRLQWV��$JDLQ��,�FDQ�RQO\�DJUHH�WKDW�WKH�ZKDWQRWV�
GHVHUYH�WKH�QDPH�RI�FKDQFHPDNHUV�LI�,�FDQ�DOUHDG\�VHH��GLVUHJDUGLQJ�WKH�QDPHV�
WKH\�DOOHJHGO\�GHVHUYH��KRZ�NQRZOHGJH�RI�WKHP�FRQVWUDLQV�UDWLRQDO�FUHGHQFH�LQ�
DFFRUGDQFH�ZLWK�WKH�3ULQFLSDO�3ULQFLSOH��

���7KH�EHJLQQLQJ�RI�D�VROXWLRQ�

2XU�SUREOHP��ZKHUH�)�LV�DQ�XQDFWXDOL]HG�IXWXUH�WKDW�ZRXOG�XQGHUPLQH�WKH�DFWXDO�
SUHVHQW�FKDQFHV�JLYHQ�E\�(��LV�WKDW�&�),(��  ���EHFDXVH�)�DQG�(�DUH�LQFRQVLVWHQW��
EXW�&�),(�� ��2�E\�WKH�3ULQFLSDO�3ULQFLSOH�EHFDXVH�(�VSHFLILHV�WKDW�)�KDV�QRQ�]HUR�
FKDQFH�RI�FRPLQJ�DERXW��,I�WKDW�XVH�RI�WKH�3ULQFLSDO�3ULQFLSOH�LV�IDOODFLRXV��WKH�FRQ��
WUDGLFWLRQ�JRHV�DZD\��:H
UH�OHIW�ZLWK�QRWKLQJ�ZRUVH�WKDQ�SHFXOLDU�XQGHUPLQLQJ��

%XW�WKDW�XVH�RI�WKH�3ULQFLSDO�3ULQFLSOH�LV�IDOODFLRXV��LI�LQGHHG�WKH�SUHVHQW�
FKDQFHV�DUH�PDGH�E\�D�SDWWHUQ�WKDW�H[WHQGV�LQWR�WKH�IXWXUH��7KHQ�(�EHDUV�LQDGPLV��
VLEOH�LQIRUPDWLRQ�DERXW�IXWXUH�KLVWRU\��LW�H[FOXGHV�WKH�IXWXUH�)��DQG�LW�OLNHZLVH�
H[FOXGHV�DOO�RWKHU�IXWXUHV�WKDW�ZRXOG�XQGHUPLQH�WKH�SUHVHQW�FKDQFHV�JLYHQ�E\�(��
6LQFH�(�LV�LQDGPLVVLEOH��WKH�3ULQFLSDO�3ULQFLSOH�GRHV�QRW�DSSO\��7KH�IDWDO�PRYH�
WKDW�OHG�IURP�+XPHDQLVP�WR�FRQWUDGLFWLRQ�LV�QR�EHWWHU�WKDQ�WKH�REYLRXV�EOXQGHU��

&�WKH�FRLQ�ZLOO�IDOO�KHDGV�LW�LV�IDLU�DQG�ZLOO�IDOO�KHDGV�LQ����RI�WKH�QH[W�
����WRVVHV�� �����

RU�HYHQ�
&�WKH�FRLQ�ZLOO�IDOO�KHDGV�LW�LV�IDLU�DQG�LW�ZLOO�IDOO�KHDGV�� �,����

9LFWRU\���$QRWKHU�VXFK�YLFWRU\�DQG�,�DP�XQGRQH��:KDW�ZH�KDYH�MXVW�VHHQ�LV�
WKDW�LI�FKDQFHPDNLQJ�SDWWHUQV�H[WHQG�LQWR�WKH�IXWXUH��WKHQ�DQ\�XVH�RI�WKH�3ULQFLSDO�
3ULQFLSOH�LV�IDOODFLRXV��)RU�DQ\�SURSRVLWLRQ�WKDW�EHDUV�LQIRUPDWLRQ�DERXW�SUHVHQW�
FKDQFHV�WKHUHE\�EHDUV�LQIRUPDWLRQ�DERXW�IXWXUH�KLVWRU\��7KH�3ULQFLSDO�3ULQFLSOH�
QHYHU�DSSOLHV��DQG�\HW�ZLWKRXW�LW�,�GHQ\�WKDW�ZH�KDYH�DQ\�KDQGOH�DW�DOO�RQ�WKH�FRQ��
FHSW�RI�FKDQFH��

,�VDZ�WKLV��EXW�,�GLGQ
W�GDUH�WR�EHOLHYH�P\�H\HV��,�ZURWH�
,I�DQ\RQH�ZDQWV�WR�GHIHQG�WKH�EHVW�V\VWHP�WKHRU\�RI�ODZV�DQG�FKDQFHV�����
,�VXSSRVH�WKH�ULJKW�PRYH�ZRXOG�EH�WR�FULSSOH�WKH�3ULQFLSDO�3ULQFLSOH�E\�
GHFODULQJ�WKDW�LQIRUPDWLRQ�DERXW�WKH�FKDQFHV�DW�D�WLPH�LV�QRW��LQ�JHQHUDO��
DGPLVVLEOH�DW�WKDW�WLPH��DQG�KHQFH�WKDW�K\SRWKHWLFDO�LQIRUPDWLRQ�DERXW�
FKDQFHV��ZKLFK�FDQ�MRLQ�ZLWK�DGPLVVLEOH�KLVWRULFDO�LQIRUPDWLRQ�WR�LPSO\�
FKDQFHV�DW�D�WLPH��LV�OLNHZLVH�LQDGPLVVLEOH��7KH�UHDVRQ�ZRXOG�EH�WKDW��
XQGHU�WKH�SURSRVHG�DQDO\VLV�RI�FKDQFHV��LQIRUPDWLRQ�DERXW�SUHVHQW�
FKDQFHV�LV�D�GLVJXLVHG�IRUP�RI�LQDGPLVVLEOH�LQIRUPDWLRQ�DERXW�IXWXUH�
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���� 'DYLG�/HZLV�

KLVWRU\�WR�VRPH�H[WHQW��LW�UHYHDOV�WKH�RXWFRPHV�RI�PDWWHUV�WKDW�DUH�
SUHVHQWO\�FKDQF\��7KDW�FULSSOLQJ�VWRSV�DOO�YHUVLRQV�RI�RXU�UHGXFWLR������,�
WKLQN�WKH�FRVW�LV�H[FHVVLYH��LQ�RUGLQDU\�FDOFXODWLRQV�ZLWK�FKDQFHV��LW�
VHHPV�LQWXLWLYHO\�ULJKW�WR�UHO\�RQ�WKLV�����LQIRUPDWLRQ��6R��PXFK�DV�,�
ZRXOG�OLNH�WR�XVH�WKH�EHVW�V\VWHP�DSSURDFK�LQ�GHIHQFH�RI�+XPHDQ�VX��
SHUYHQLHQFH��,�FDQQRW�VXSSRUW�WKLV�ZD\�RXW�RI�RXU�GLIILFXOW\���������SS��
�������

,I�,
G�VHHQ�PRUH�FOHDUO\��,�FRXOG�KDYH�SXW�WKH�FRUH�RI�P\�UHGXFWLR�OLNH�WKLV��$FFRUGLQJ�
WR�WKH�EHVW�V\VWHP�DQDO\VLV��LQIRUPDWLRQ�DERXW�SUHVHQW�FKDQFHV�LV�LQDGPLVVLEOH��
EHFDXVH�LW�UHYHDOV�IXWXUH�KLVWRU\��%XW�WKLV�LQIRUPDWLRQ�LV�QRW�LQDGPLVVLEOH��DV�ZLWQHVV�
WKH�ZD\�LW�ILJXUHV�LQ�HYHU\GD\�UHDVRQLQJ�DERXW�FKDQFH�DQG�FUHGHQFH��&RQWUDGLFWLRQ��

���7KH�VROXWLRQ�FRPSOHWHG�

1RZ�ZH
UH�UHDG\�DW�ODVW�WR�KHDU�IURP�7KDX��$V�IROORZV��
)LUVW��DGPLVVLELOLW\�DGPLWV�RI�GHJUHH��$�SURSRVLWLRQ�(�PD\�EH�LPSHUIHFWO\�

DGPLVVLEOH�EHFDXVH�LW�UHYHDOV�VRPHWKLQJ�RU�RWKHU�DERXW�IXWXUH�KLVWRU\��DQG�\HW�LW�
PD\�EH�YHU\�QHDUO\�DGPLVVLEOH��EHFDXVH�LW�UHYHDOV�VR�OLWWOH�DV�WR�PDNH�D�QHJOLJLEOH�
LPSDFW�RQ�UDWLRQDO�FUHGHQFH��

6HFRQG��GHJUHHV�RI�DGPLVVLELOLW\�DUH�D�UHODWLYH�PDWWHU��7KH�LPSHUIHFWO\�DGPLV��
VLEOH�(�PD\�FDUU\�ORWV�RI�LQDGPLVVLEOH�LQIRUPDWLRQ�WKDW�LV�UHOHYDQW�WR�ZKHWKHU�%��
EXW�YHU\�OLWWOH�WKDW�LV�UHOHYDQW�WR�ZKHWKHU�$��

7KLUG��QHDU�DGPLVVLELOLW\�PD\�EH�JRRG�HQRXJK��,I�(�VSHFLILHV�WKDW�WKH�SUHVHQW�
FKDQFH�RI�$�LV�3�$���DQG�LI�(�LV�QHDUO\�DGPLVVLEOH�UHODWLYH�WR�$��WKHQ�WKH�FRQFOXVLRQ�
WKDW�&�$,(�� �3�$��ZLOO�KROG��LI�QRW�H[DFWO\��DW�OHDVW�WR�D�YHU\�JRRG�DSSUR[LPDWLRQ��
,I�LQIRUPDWLRQ�DERXW�SUHVHQW�FKDQFHV�LV�QHYHU�SHUIHFWO\�DGPLVVLEOH��WKHQ�WKH�3ULQ��
FLSDO�3ULQFLSOH�QHYHU�FDQ�DSSO\�VWULFWO\��%XW�WKH�3ULQFLSOH�DSSOLHG�ORRVHO\�ZLOO�YHU\�
RIWHQ�FRPH�YHU\�FORVH��VR�RXU�RUGLQDU\�UHDVRQLQJ�DERXW�FKDQFH�DQG�FUHGHQFH�ZLOO�
EH�XQLPSDLUHG��2QO\�D�IHZ�SHFXOLDU�DSSOLFDWLRQV�ZLOO�EH�VR�EDGO\�FULSSOHG�WKDW�
WKH\�FDQQRW�EH�UHJDLQHG�HYHQ�DV�DSSUR[LPDWLRQV��

$QG�RQH�RI�WKHVH�DSSOLFDWLRQV�WKDW�FDQQRW�EH�UHJDLQHG�ZLOO�EH�WKH�RQH�WKDW�ILJ��
XUHG�LQ�RXU�UHGXFWLR��,I�)�LV�D�IXWXUH�WKDW�ZRXOG�XQGHUPLQH�WKH�FKDQFHV�VSHFLILHG�
LQ�(��WKHQ��UHODWLYH�WR�)��(�LV�DV�LQDGPLVVLEOH�DV�LW�FRXOG�SRVVLEO\�EH��)RU�(�IODWO\�
FRQWUDGLFWV�)��2XU�XVH�RI�WKH�3ULQFLSDO�3ULQFLSOH�WR�FRQFOXGH�WKDW�&�),(��LV�QRQ��
]HUR�ZDV�QHLWKHU�VWULFWO\�QRU�ORRVHO\�FRUUHFW��+HQFH�LW�QR�ORQJHU�VWDQGV�LQ�WKH�ZD\�
RI�WKH�FRUUHFW�FRQFOXVLRQ�WKDW�&�),(�� ����

���&RUUHFWLQJ�WKH�3ULQFLSDO�3ULQFLSOH�

:H�IDFH�D�TXHVWLRQ��,I�WKH�ROG�3ULQFLSDO�3ULQFLSOH�DSSOLHV�RQO\�DV�DQ�DSSUR[LPD��
WLRQ��ZKDW�LV�LW�DQ�DSSUR[LPDWLRQ�WR"�+RZ��H[DFWO\��LV�FKDQFH�UHODWHG�WR�FUHGHQFH"�
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+XPHDQ�6XSHUYHQLHQFH�'HEXJJHG�����

&DQ�ZH�ILQG�D�QHZ��FRUUHFWHG�3ULQFLSDO�3ULQFLSOH�WKDW�ZRUNV�H[DFWO\�ZKHQ�WKH�ROG�
RQH�ZRUNV�RQO\�DSSUR[LPDWHO\"�

+HUH�,�VKDOO�SUHVHQW�RQO\�D�VSHFLDO�FDVH�RI�WKH�FRUUHFWLRQ�,�IDYRXU��DSSOLFDEOH�
RQO\�WR�D�VSHFLDO�FDVH�RI�WKH�ROG�3ULQFLSDO�3ULQFLSOH���+RZHYHU��WKH�ROG�3ULQFLSOH�
LQ�IXOO�JHQHUDOLW\�IROORZV�IURP�WKH�VSHFLDO�FDVH��DQG�LQ�SDUDOOHO�IDVKLRQ��D�QHZ�
JHQHUDO�3ULQFLSDO�3ULQFLSOH�IROORZV�IURP�WKH�FRUUHFWHG�WUHDWPHQW�RI�WKH�VSHFLDO�
FDVH���1HG�+DOO�DQG�,�SURSRVHG�WKH�VDPH�FRUUHFWLRQ�LQGHSHQGHQWO\��,Q�KLV�FRP��
SDQLRQ�SDSHU���������KH�JLYHV�D�PXFK�IXOOHU�GLVFXVVLRQ�RI�WKH�FRUUHFWLRQ��LWV�
PRWLYDWLRQ��DQG�LWV�FRQVHTXHQFHV��7R�UHDFK�WKH�VSHFLDO�FDVH�,�ZDQW�WR�SUHVHQW���
ZH�FRQVLGHU�D�FHUWDLQ�YHU\�LQIRUPDWLYH�SURSRVLWLRQ��DV�IROORZV��/HW�+�,�EH�WKH�
SURSRVLWLRQ�JLYLQJ�WKH�FRPSOHWH�KLVWRU\�RI�ZRUOG�Z�XS�WR��DQG�LQFOXGLQJ��WLPH�
W�DV� LW�PLJKW�EH��WKH�DFWXDO�ZRUOG�XS�WR�WKH�SUHVHQW��/HW�7���EH�WKH�FRPSOHWH�WKH��
RU\�RI�FKDQFH�IRU�ZRUOG�Z�D� SURSRVLWLRQ�JLYLQJ�DOO�WKH�SUREDELOLVWLF�ODZV��DQG�
WKHUHIRUH�DOO�WKH�WUXH�KLVWRU\�WR�FKDQFH�FRQGLWLRQDOV��WKDW�KROG�DW�Z��$QG�OHW�3����
EH�WKH�FKDQFH�GLVWULEXWLRQ�DW�WLPH�W�DQG�ZRUOG�Z��,I�7����ZHUH�DGPLVVLEOH��WKHQ�WKH�
FRQMXQFWLRQ�+�+7+��DOVR�ZRXOG�EH�DGPLVVLEOH��)XUWKHU��LW�ZRXOG�VSHFLI\�WKH�
FKDQFH��DW�W��DW�Z��RI�DQ\�SURSRVLWLRQ�$��6R�ZH�FRXOG�SXW�LW�IRU�(�LQ�WKH�ROG�3ULQ��
FLSDO�3ULQFLSOH��'URSSLQJ�WKH�VXEVFULSWV�KHQFHIRUWK�E\�ZD\�RI�DEEUHYLDWLRQ��ZH�
ZRXOG�KDYH��

�23�� &�$,+7�� �3�$���
7KH�FRUUHFWLRQ�,�IDYRXU�LV�WR�UHSODFH��23��E\�WKLV�QHZ�YHUVLRQ��

�13�� &�$,+7�� �3�$,7���
,I�7�ZHUH�SHUIHFWO\�DGPLVVLEOH��WKHQ��23��ZRXOG�EH�FRUUHFWO\�GHULYHG�DV�DQ�
LQVWDQFH�RI�WKH�ROG�3ULQFLSDO�3ULQFLSOH��,I�VR��WKHQ�DOVR�WKH�FKDQJH�IURP�ROG�WR�QHZ�
ZRXOG�EH�QR�FKDQJH�DW�DOO��)RU�LQ�WKDW�FDVH��ZH�ZRXOG�KDYH�3���� �����3URRI��IRU�
$�LQ��23���SXW�7�LWVHOI���+HQFH�ZH�ZRXOG�KDYH�3�$�� �3�$,7���PDNLQJ��23��DQG�
�13��HTXLYDOHQW��

%XW�LI��DV�WKH�+XPHDQ�WKLQNV��WKHUH�DUH�XQGHUPLQLQJ�IXWXUHV�ZLWK�QRQ�]HUR�
SUHVHQW�FKDQFH�WKDW�PDNH�7�IDOVH��WKHQ�7�UXOHV�RXW�WKHVH�XQGHUPLQLQJ�IXWXUHV��,I�
VR��WKHQ��7DQG�+7DUH�QRW�SHUIHFWO\�DGPLVVLEOH���23��LV�QRW�FRUUHFWO\�GHULYHG��WKH�
ROG�3ULQFLSDO�3ULQFLSOH�FDQQRW�EH�DSSOLHG�WR�GHWHUPLQH�&�$,+7���3����"� ���DQG��
H[FHSWLRQDO�FDVHV�DVLGH��LW�ZLOO�WXUQ�RXW�WKDW�3�$��"� 3�$,7���,I�VR��WKHQ�,�VD\�ZH�
VKRXOG�DFFHSW��13��DV�RXU�QHZ��FRUUHFWHG�3ULQFLSDO�3ULQFLSOH��:H�VKRXOG�DEDQGRQ�
�23��H[FHSW�LQVRIDU�DV�LW�LV�D�FRQYHQLHQW�DSSUR[LPDWLRQ�WR��13���

%\�FRQGLWLRQDOLVLQJ�FUHGHQFH�RU�FKDQFH�RQ�7��ZH�LJQRUH�XQGHUPLQLQJ�IXWXUHV��
7KH�WURXEOH�ZLWK��23��LV�WKDW�RQ�WKH�OHIW�KDQG�VLGH�ZH�GR�FRQGLWLRQDOLVH�RQ�7��EXW�
RQ�WKH�ULJKW�KDQG�VLGH�ZH�GRQ
W��1R�KDUP�ZRXOG�FRPH�RI�WKLV�GLVFUHSDQF\�LI�WKHUH�
ZHUHQ
W�DQ\�XQGHUPLQLQJ�IXWXUHV�WR�ZRUU\�DERXW��%XW�LI�WKHUH�DUH��WKHQ�LW�LV�RQO\�
WR�EH�H[SHFWHG�WKDW�WKH�GLVFUHSDQF\�ZLOO�FDXVH�WURXEOH��:H
YH�DOUHDG\�VHHQ�WKH�
WURXEOH��WDNLQJ�$�DV�DQ�XQGHUPLQLQJ�IXWXUH�)��&�),+7�� ����EXW�3�)�� "� ���7R�
UHPRYH�WKH�GLVFUHSDQF\��ZH�FRQGLWLRQDOLVH�WKH�ULJKW�KDQG�VLGH�DV�ZHOO�DV�WKH�OHIW��

��,W�LV�WKLV�VSHFLDO�FDVH�WKDW�DSSHDUV�DV��WKH�3ULQFLSDO�3ULQFLSOH�5HIRUPXODWHG��LQ�/HZLV�
��������
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3�),7�� ����VR�DOO
V�ZHOO��7KH�3ULQFLSDO�3ULQFLSOH��WKXV�FRUUHFWHG��QR�ORQJHU�VWDQGV�
LQ�WKH�ZD\�RI�+XPHDQ�6XSHUYHQLHQFH��%\�P\�OLJKWV�DV�D�+XPHDQ��WKDW�LV�UHDVRQ�
HQRXJK�WR�FRUUHFW�LW��,Q�KLV�FRPSDQLRQ�SDSHU��+DOO�DUJXHV�WKDW�ZH�KDYH�RWKHU�JRRG�
UHDVRQV�DV�ZHOO��

,Q�IRUPXODWLQJ��23��DQG��13���ZH�GLGQ
W�PHQWLRQ�DGPLVVLELOLW\�RU�QHDU�DGPLV��
VLELOLW\��5DWKHU��ZH�IL[HG�RQ�WKH�SDUWLFXODU�SURSRVLWLRQV�+�DQG�7��QRWLQJ�RQO\�LQ�
SDVVLQJ�WKDW�+�LV�XQFRQWURYHUVLDOO\�DGPLVVLEOH�ZKLOH�)V�DGPLVVLELOLW\�LV�TXHVWLRQ��
DEOH��%XW�ZH�FDQ�UHJDLQ�FRQWDFW�ZLWK�7KDX
V�OHVVRQ�DERXW�LPSHUIHFW�DQG�UHODWLYH�
DGPLVVLELOLW\��DV�IROORZV��'HILQH�WKH�DGPLVVLELOLW\�TXRWLHQW�RI�7��DQG�RI�+7���UHO��
DWLYH�WR�$��DV�WKH�TXRWLHQW�3�$,7�,3�$���7KHQ��23��LV�D�JRRG�DSSUR[LPDWLRQ�MXVW�
WR�WKH�H[WHQW�WKDW�WKH�DGPLVVLELOLW\�TXRWLHQW�LV�FORVH�WR�RQH���2U�LI�3�$,7��DQG�3�$��
DUH�ERWK�]HUR��PDNLQJ�WKH�TXRWLHQW�XQGHILQHG��/HW�XV�LJQRUH�WKLV�FDVH���:H�KDYH�
SHUIHFW�DGPLVVLELOLW\�ZKHQ�WKH�TXRWLHQW�LV�RQH�H[DFWO\��WKDW
V�VR�MXVW�ZKHQ�$�DQG�
7DUH�SUREDELOLVWLFDOO\�LQGHSHQGHQW�ZLWK�UHVSHFW�WR�3��7LV�SHUIHFWO\�DGPLVVLEOH�UHO��
DWLYH�WR�$�LI��EXW�QRW�RQO\�LI��$�LV�DQ\�SURSRVLWLRQ�WKDW�LV�HQWLUHO\�DERXW�SDVW�DQG�
SUHVHQW�KLVWRU\��)RU�LQVWDQFH��7�LV�SHUIHFWO\�DGPLVVLEOH�UHODWLYH�WR�+��

,I��RQ�WKH�RWKHU�KDQG��$�LV�DQ�XQGHUPLQLQJ�IXWXUH�WKDW�FRQWUDGLFWV�7��WKHQ�WKH�
DGPLVVLELOLW\�TXRWLHQW�LV�]HUR��DQG��23��LV�QRW�DW�DOO�D�JRRG�DSSUR[LPDWLRQ�WR��13���

0RUH�FRPPRQSODFH�DSSOLFDWLRQV�RI�WKH�3ULQFLSDO�3ULQFLSOH��ZKHUH�$�W\SLFDOO\�
FRQFHUQV�D�VPDOO�VDPSOH�IURP�D�ELJ�SRSXODWLRQ��DUH�TXLWH�DQRWKHU�VWRU\��ZH�FDQ�
H[SHFW�DQ�DGPLVVLELOLW\�TXRWLHQW�YHU\�FORVH�WR�RQH��+HUH
V�DQ�HDV\�H[DPSOH��+LWK��
HUWR��H[DFWO\�����RI�-V�KDYH�EHHQ�.V��DQG�ZH�NQRZ�VRPHKRZ��WKDW�WKHUH�DUH��������
PRUH�-V�VWLOO�WR�FRPH��2XU�FRPSOHWH�WKHRU\�RI�FKDQFH��7��VD\V�WKDW�HYHU\�-��DQ\��
ZKHUH�DQG�DQ\ZKHQ��KDV�����FKDQFH�RI�EHLQJ�D�.��6LPSOH�IUHTXHQWLVP�D�VLPSOLV��
WLF�IRUP�RI�+XPHDQLVP��EXW�JRRG�HQRXJK�IRU�D�WR\�H[DPSOH�VD\V�WKDW�7�KROGV�
LII�H[DFWO\�����RI�DOO�-V�DUH�.V��(TXLYDOHQWO\��JLYHQ�ZKDW�ZH�NQRZ�DERXW�WKH�SDVW��
LII�����RI�WKH�IXWXUH�-V�DUH�.V��1RZ�OHW�$�VD\�WKDW�WKUHH�RXW�RI�WKH�QH[W�IRXU�-V�ZLOO�
EH�.V��,W�LV�D�URXWLQH�PDWWHU�WR�FDOFXODWH�WKH�DGPLVVLELOLW\�TXRWLHQW�RI�7�ZLWK�
UHVSHFW�WR�$���,W�WXUQV�RXW�WR�EH�DERXW����������6R�WKLV�WLPH��WKRXJK��23��LV�QRW�
H[DFWO\�ULJKW��LW�LV�LQGHHG�D�YHU\�JRRG�DSSUR[LPDWLRQ��,I�RXU�H[DPSOH�KDG�FRQ��
FHUQHG�WKH�QH[W�IRXU�-V�IURP�D�SRSXODWLRQ�RI�DVWURQRPLFDO�VL]H��WKH�DSSUR[LPDWLRQ�
ZRXOG�KDYH�EHHQ�PXFK�EHWWHU�VWLOO��

��3�$��  �
���

3�$���  3�$7��37� ��� B������
����-�

�� 3�3�7�� ^�� ����W��� ����W� �������
?��� ��� ?����������
�

:KHQ�ZH�GLYLGH�RXW�WR�REWDLQ�3�$,7�,3�$���PRVW�WHUPV�FDQFHO�DQG�ZH�DUH�OHIW�ZLWK�D�SURG��
XFW�RI�D�IHZ�IUDFWLRQV��7KH�QXPEHU�RI�WKHVH�IUDFWLRQV�LV�WKH�VDPSOH�VL]H�����DQG�HDFK�RI�WKHP�
GLIIHUV�IURP�RQH�E\�VRPHWKLQJ�RI�WKH�RUGHU�RI�WKH�UHFLSURFDO�RI�WKH�SRSXODWLRQ�RI�IXWXUH�-
V��
��������
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+XPHDQ�6XSHUYHQLHQFH�'HEXJJHG�����

����$JDLQVW�SHUIHFWLRQLVP�

2XU�QHZ�YHUVLRQ�RI�WKH�3ULQFLSDO�3ULQFLSOH�LV�EHWWHU�E\�+XPHDQ�OLJKWV��EXW�IRU�
P\VHOI��,�VWLOO�ILQG�WKH�ROG�RQH�PRUH�LQWXLWLYH���2QFH�ZH�UHWXUQ�WR�WKH�JHQHUDO�FDVH��
WKH�QHZ�YHUVLRQ�JHWV�TXLWH�PHVV\������6R�,�VWLOO�VD\�WKDW�WKH�ROG�3ULQFLSOH�LV��WKH�NH\�
WR�RXU�FRQFHSW�RI�FKDQFH���$QG�\HW�LW
V�RQO\�DSSUR[LPDWHO\�ULJKW��DQG�WKDW�RQO\�
VRPHWLPHV��&KDQFH�FDQ�EH�GHILQHG�DV�WKDW�IHDWXUH�RI�5HDOLW\�WKDW�REH\V�WKH�ROG�
3ULQFLSOH��\HW�FKDQFH�GRHVQ
W�TXLWH�REH\�LW��,VQ
W�WKLV�LQFRKHUHQW"�

1RW�DW�DOO��/HW
V�SXW�LW�WKLV�ZD\��$�IHDWXUH�RI�5HDOLW\�GHVHUYHV�WKH�QDPH�RI�
FKDQFH�WR�WKH�H[WHQW�WKDW�LW�RFFXSLHV�WKH�GHILQLWLYH�UROH�RI�FKDQFH��DQG�RFFXS\LQJ�
WKH�UROH�PHDQV�REH\LQJ�WKH�ROG�3ULQFLSOH��DSSOLHG�DV�LI�LQIRUPDWLRQ�DERXW�SUHVHQW�
FKDQFHV��DQG�WKH�FRPSOHWH�WKHRU\�RI�FKDQFH��ZHUH�SHUIHFWO\�DGPLVVLEOH��%HFDXVH�
RI�XQGHUPLQLQJ��QRWKLQJ�SHUIHFWO\�RFFXSLHV�WKH�UROH��VR�QRWKLQJ�SHUIHFWO\�
GHVHUYHV�WKH�QDPH��%XW�QHDU�HQRXJK�LV�JRRG�HQRXJK��,I�QDWXUH�LV�NLQG�WR�XV��WKH�
FKDQFHV�DVFULEHG�E\�WKH�SUREDELOLVWLF�ODZV�RI�WKH�EHVW�V\VWHP�ZLOO�REH\�WKH�ROG�
3ULQFLSOH�WR�D�YHU\�JRRG�DSSUR[LPDWLRQ�LQ�FRPPRQSODFH�DSSOLFDWLRQV��7KH\�ZLOO�
WKHUHE\�RFFXS\�WKH�FKDQFH�UROH�ZHOO�HQRXJK�WR�GHVHUYH�WKH�QDPH�7R�GHQ\�WKDW�
WKH\�DUH�UHDOO\�FKDQFHV�ZRXOG�EH�MXVW�VLOO\��

,W
V�DQ�ROG�VWRU\��0D\EH�QRWKLQJ�FRXOG�SHUIHFWO\�GHVHUYH�WKH�QDPH��VHQVDWLRQ��
XQOHVV�LW�ZHUH�LQIDOOLEO\�LQWURVSHFWLEOH��RU�WKH�QDPH��VLPXOWDQHLW\��XQOHVV�LW�ZHUH�
D�IUDPH�LQGHSHQGHQW�HTXLYDOHQFH�UHODWLRQ��RU�WKH�QDPH��YDOXH��XQOHVV�LW�FRXOGQ
W�
SRVVLEO\�IDLO�WR�DWWUDFW�DQ\RQH�ZKR�ZDV�ZHOO�DFTXDLQWHG�ZLWK�LW��,I�VR��WKHQ�WKHUH�
DUH�QR�SHUIHFW�GHVHUYHUV�RI�WKHVH�QDPHV�WR�EH�KDG��%XW�LW�ZRXOG�EH�VLOO\�WR�ORVH�RXU�
0RRULQJV�DQG�GHQ\�WKDW�WKHUH�H[LVWHG�DQ\�VXFK�WKLQJV�DV�VHQVDWLRQV��VLPXOWDQHLW\��
DQG�YDOXHV��,Q�HDFK�FDVH��DQ�LPSHUIHFW�FDQGLGDWH�PD\�GHVHUYH�WKH�QDPH�TXLWH�ZHOO�
HQRXJK�
��

'HSDUWPHQW�RI�3KLORVRSK\� '$9,'� /(:,6�
3ULQFHWRQ�8QLYHUVLW\�
3ULQFHWRQ�
1HZ�-HUVH\�
������
86$�

,��+HUH�LV�KRZ�ZH�UHJDLQ
JHQHUDOLW\��%\�SUREDELOLW\�WKHRU\��LQFOXGLQJ�D�VXLWDEOH�IRUP�
RI�DGGLWLYLW\�DV�LW�PLJKW�EH��D�SULQFLSOH�RI�LQILQLWH�DGGLWLYLW\�RI�LQILQLWHVLPDO�TXDQWLWLHV�LQ�
D�VXLWDEOH�QRQ�VWDQGDUG�PRGHO�ZH�ILQG�WKDW�&�$,(��HTXDOV�WKH�&���(��H[SHFWDWLRQ�RI�WKH�
TXDQWLW\�ZKRVH�YDOXH��DW�HDFK�ZRUOG�Z�LV�&�$,(+����7������$VVXPLQJ�WKDW�SURSRVLWLRQ�(�LV�HQ��
WLUHO\�DERXW�KLVWRU\�XS�WR�W�DQG�FKDQFHV�DW�W��ZH�ILQG�WKDW�ZKHQHYHU�&��,(��DVVLJQV�Z�SRVLWLYH�
FUHGHQFH��(+����7����VLPSOLILHV�WR�+����7����6R�DFFRUGLQJ�WR��23���&�$,(��LV�WKH�&���(��H[SHFWD��
WLRQ�RI�WKH�TXDQWLW\�ZKRVH�YDOXH�DW�HDFK�Z�LV�3������$���ZKHUHDV�DFFRUGLQJ�WR��13���LW�LV�WKH�
&���(��H[SHFWDWLRQ�RI�WKH�TXDQWLW\�ZKRVH�YDOXH�DW�HDFK�Z�LV�3�W��$,7������$VVXPLQJ�IXUWKHU�
WKDW�(�VSHFLILHV�WKH�FKDQFH�DW�W�RI�$��VR�WKDW�3�����$��KDV�D�FRQVWDQW�YDOXH�DW�DOO�(�ZRUOGV��ZH�
ILQG�WKDW�WKH�H[SHFWDWLRQ�RI�FKDQFH�GHULYHG�IURP��23��MXVW�HTXDOV�WKLV�VDPH�YDOXH��6DG�WR�
VD\��WKH�SDUDOOHO�H[SUHVVLRQ�GHULYHG�IURP��13��UHPDLQV�XQVLPSOLILHG��

��7KDQNV��DERYH�DOO��WR�0LFKDHO�7KDX�DQG�1HG�+DOO��DQG�WR�PDQ\�RWKHUV�ZKR�KDYH�
KHOSHG�PH�E\�GLVFXVVLRQV�RI�WKLV�PDWHULDO��
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5()(5(1&(6�
$UPVWURQJ��'�0���������,GHQWLW\�7KURXJK�7LPH���LQ�3HWHU�YDQ�,QZDJHQ��HG���

7LPH�DQG�&DXVH��(VVD\V�3UHVHQWHG�WR�5LFKDUG�7D\ORU��'RUGUHFKW��5HLGHO��
������:KDW�LV�D�/DZ�RI�1DWXUH"��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��

%LJHORZ��-RKQ�������7KH�5HDOLW\�RI�1XPEHUV��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��
%LJHORZ��-RKQ��&ROOLQV��-RKQ�DQG�3DUJHWWHU��5REHUW��������7KH�%LJ�%DG�%XJ��

:KDW�DUH�WKH�+XPHDQ
V�&KDQFHV���%ULWLVK�-RXUQDO�RI�3KLORVRSK\�RI�6FLHQFH��
����SS����������

)RUUHVW��3HWHU�������4XDQWXP�0HWDSK\VLFV��2[IRUG��%ODFNZHOO��
+DOO��1HG��������&RUUHFWLQJ�WKH�*XLGH�WR�2EMHFWLYH�&KDQFH���0LQG�������SS��

���������
+DVODQJHU��6DOO\��IRUWKFRPLQJ����+XPHDQ�6XSHUYHQLHQFH�DQG�(QGXULQJ�7KLQJV���

$XVWUDODVLDQ�-RXUQDO�RI�3KLORVRSK\��
/HZLV��'DYLG�������&RXQWHUIDFWXDOV��2[IRUG��%ODFNZHOO��

�������$�6XEMHFWLYLVW
V�*XLGH�WR�2EMHFWLYH�&KDQFH���LQ�5LFKDUG�&��-HIIUH\��
HG���6WXGLHV�LQ�,QGXFWLYH�/RJLF�DQG�3UREDELOLW\��YRO��,,��%HUNHOH\��8QLYHUVLW\�
RI�&DOLIRUQLD��5HSULQWHG�ZLWK�DGGHG�SRVWVFULSWV�LQ�/HZLV�������SS����������
������3KLORVRSKLFDO�3DSHUV��YRO��,,��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��

0HOORU��'�+��������7KH�0DWWHU�RI�&KDQFH��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�
3UHVV��

0HQ]LHV��3HWHU��������3UREDELOLVWLF�&DXVDWLRQ�DQG�&DXVDO�3URFHVVHV��$�&ULWLTXH�
RI�/HZLV���3KLORVRSK\�RI�6FLHQFH������SS����������

5DPVH\��)�3��������3KLORVRSKLFDO�3DSHUV��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�
3UHVV��

5RELQVRQ��'HQLV��������0DWWHU��0RWLRQ�DQG�+XPHDQ�6XSHUYHQLHQFH���$XVWUDOD��
VLDQ�-RXUQDO�RI�3KLORVRSK\������SS�����������

7KDX��0LFKDHO��������8QGHUPLQLQJ�DQG�$GPLVVLELOLW\���0LQG�������SS�����������
7RROH\��0LFKDHO�������&DXVDWLRQ��$�5HDOLVW�$SSURDFK��2[IRUG��2[IRUG�8QLYHU��

VLW\�3UHVV��
YDQ�)UDDVVHQ��%DV�������/DZV�DQG�6\PPHWU\��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��
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