
5HVSRQVH�WR�5HYLHZ�0LNH�%HOO¶V�&RPPHQWV��5&��
:H�ZRXOG�OLNH�WR�WKDQN�0LNH�IRU�KLV�FDUHIXO�UHDGLQJ�RI�WKH�SDSHU�DQG��KLV�H[WUHPHO\
GHWDLOHG�DQG�KHOSIXO�FRPPHQWV��7KH\�KDYH�HQDEOHG�XV�WR�FODULI\�WKH�SUHVHQWDWLRQ�DQG�WR
DGGUHVV�VHYHUDO�LPSRUWDQW�SRLQWV�ZH�KDG�QRW�FRQVLGHUHG�SUHYLRXVO\�

:H�KDYH�UHVSRQGHG�WR�HDFK�FRPPHQW�EHORZ��7KH�5HYLHZHU¶V�FRPPHQWV�DUH�LQ EODFN
WH[W DQG�RXU�UHVSRQVHV�DUH�LQ EOXH�WH[W�

5HYLHZ�RI

:$9(75,6.������DQ�DGDSWLYH�G\QDPLFDO�FRUH�IRU�RFHDQ�PRGHOOLQJ

%\�1�.�5�.HYODKDQ�DQG�)�/HPDULH

7KLV�SDSHU�SURYLGHV�DQ�RYHUYLHZ�RI�WKH�RFHDQ�YHUVLRQ�RI�WKH�:$9(75,6.�PRGHO
�VHFWLRQV���DQG�����,W�WKHQ�GHVFULEHV��LQ�VHFWLRQ����D�QXPEHU�RI�GHYHORSPHQWV�WKDW�KDYH
EHHQ�PDGH�WR�WKH�PRGHO�VSHFLILFDOO\�IRU�WKH�RFHDQ��D�VSOLW�EHWZHHQ�EDURWURSLF�DQG
EDURFOLQLF�VWHSV��DQ�HOOLSWLF��+HOPKRO]��VROYHU��D�7.(�YHUWLFDO�GLIIXVLRQ�VFKHPH��6HFWLRQ��
DOVR�EULHIO\�GHVFULEHV�WKH�SHQDOLVDWLRQ�PHWKRG�IRU�ODWHUDO�ERXQGDULHV�DQG�SURYLGHV�D
KHOSIXO�RXWOLQH�RI�WKH�PRGHO¶V�DOJRULWKP��6HFWLRQ���GHVFULEHV�UHVXOWV�REWDLQHG�IRU��
³VWDQGDUG´�WHVW�FDVHV�

7KH�SDSHU�LV�ZHOO�ZULWWHQ�DQG�WKH�GHYHORSPHQWV�GHVFULEHG�DUH�LPSUHVVLYH�DQG�ZHOO�ZRUWK
SXEOLFDWLRQ��,�OHDUQW�D�ORW�TXLWH�TXLFNO\�UHDGLQJ�LW��,�KDYH�PDGH�TXLWH�D�QXPEHU�RI
FRPPHQWV�WKDW�DUH�PDLQO\�LQWHQGHG�WR�KHOS�WKH�DXWKRUV�WR�SUHVHQW�WKHLU�ZRUN�DFFXUDWHO\
DQG�PRUH�FOHDUO\��7KHUH�LV�TXLWH�D�ERG\�RI�OLWHUDWXUH�KHUH�WKDW�ZDV�QHZ�WR�PH��6HYHUDO
RWKHU�UHDGHUV�ZLOO�EH�LQ�D�VLPLODU�SRVLWLRQ��6R�,�KRSH�P\�FRPPHQWV�ZLOO�KHOS�WKH�DXWKRUV
WR�PDNH�WKHLU�SDSHU�PRUH�DFFHVVLEOH�WR�VXFK�UHDGHUV�

$W�WKH�HQG�RI�WKH�UHYLHZ�,�KDYH�DVNHG�VRPH�TXHVWLRQV�DERXW�WKH�G\QDPLFDO�IRUPXODWLRQ
WKDW�WKH�DXWKRUV�DUH�H[SORULQJ��3XEOLFDWLRQ�VKRXOG�QRW�GHSHQG�RQ�WKH�DQVZHUV�WR�WKHVH
TXHVWLRQV�EXW�LW�ZRXOG�EH�LQWHUHVWLQJ�WR�KHDU�WKH�DXWKRUV�YLHZV�RQ�WKHVH�TXHVWLRQV�DQG
SHUKDSV�VRPH�RI�WKHVH�SRLQWV�FRXOG�EH�PHQWLRQHG�LQ�WKH�FRQFOXGLQJ�VHFWLRQ�DV�DUHDV
ZKHUH�GHWDLOHG�H[SORUDWLRQ�ZRXOG�EH�YDOXDEOH�

,�KDYHQ¶W�QRWHG�PLQRU�W\SRV���JUDPPDWLFDO�HUURUV�DV�,�DP�VXUH�WKH�MRXUQDO�HGLWRUV�ZLOO
FRUUHFW�WKHVH�

$EVWUDFW

7KLV�LV�LQIRUPDWLYH�WKRXJK�WKH�DGDSWDWLRQ�IRU�WKH�VSKHUH�LV�QRW�PHQWLRQHG�DQG�UHVXOWV
IURP�WHVW�FDVHV�DUH�QRW�VXPPDULVHG��LW�LV�GLIILFXOW�WR�VXPPDULVH�WKHP�EULHIO\�VR�,�WKLQN
WKDW�LV�2.�



7KDQN�\RX��ZH�ZLOO�QRW�DGG�PRUH�LQIRUPDWLRQ�DERXW�WKH�WHVW�FDVHV�

/LQHV��������LQQRYDWLYH�IHDWXUH�±�LV�WKLV�PHQWLRQHG�LQ�WKH�PDLQ�WH[W"�,I�QRW�LW�FRXOG�EH
PHQWLRQHG�LQ�WKH�LQWURGXFWLRQ�DQG�RU�FRQFOXVLRQV�

:H�KDYH�DGGHG�D�FRPPHQW�WKDW�:$9(75,6.�FRXOG�EH�XVHG�WR�EXLOG�D�FRXSOHG
RFHDQ�DWPRVSKHUH�PRGHO�WR�WKH�FRQFOXVLRQV�

:$9(75,6.�±�LW�PLJKW�EH�KHOSIXO�WR�H[SODLQ�WKH�RULJLQ�RI�WKLV�QDPH�DW�VRPH�SRLQW��,�WKLQN
LW�LV�D�VKRUW��KDQG�IRU�ZDYHOHW�DQG�75LVN�EXW�WKLV�LV�QRW�YHU\�H[SOLFLW�

:H�KDYH�LQFOXGHG�DQ�H[SODQDWLRQ�RI�WKH�QDPH�:$9(75,6.�LQ�WKH�LQWURGXFWLRQ�

,QWURGXFWLRQ

/LQHV��������,�WKLQN�YHUWLFDO�FROXPQV�DUH�D�JRRG�LGHD��,W¶V�QRW�MXVW�D�PDWWHU�RI�VLPSOLI\LQJ
GHYHORSPHQW��%XW�WKH�DXWKRUV�PLJKW�SUHIHU�WR�NHHS�WKLV�VWDWHPHQW�DV�LW�LV�

:H�KDYH�LQFOXGHG�³EHWWHU�DFFXUDF\´�DV�DQ�DGGLWLRQDO�UHDVRQ�WR�XVH�YHUWLFDO�FROXPQV�

/LQH�����³ILQDO�VWDJH�LQ�IRXQGDWLRQDO�VHW´��7KLV�LV�D�VRPHZKDW�VXEMHFWLYH�VWDWHPHQW��)RU
H[DPSOH�D�QRQ�OLQHDU�HTXDWLRQ�RI�VWDWH�PLJKW�EH�YLHZHG�DV�SDUW�RI�WKH�IRXQGDWLRQDO�VHW
DQG�LVRS\FQDO�GLIIXVLRQ�LV�DOVR�D�YHU\�LPSRUWDQW�FRPSRQHQW�RI�RFHDQ�PRGHOV�

:H�KDYH�FKDQJHG�³ILQDO�VWDJH´�WR�³VLJQLILFDQW�VWHS´��:H�KDYH�LPSOHPHQWHG�D�QRQOLQHDU
HTXDWLRQ�RI�VWDWH�LQ�WKH�FRGH��EXW�KDYH�QRW�XVHG�LW�\HW�

/LQHV��������5LSD��������LQWURGXFHG�Q�,/��IRU�D�UHGXFHG�JUDYLW\�RFHDQ��QR�SUHVVXUH
YDULDWLRQV�DW�WKH�ERWWRP��

:H�KDYH�DGGHG�WKLV�GHWDLO�

/LQH�����5LSD�HPSKDVLVHG�WKDW�SRWHQWLDO�YRUWLFLW\�LV�QRW�FRQVHUYHG��WUDFHUV�DUH���LW�LV
DGYHFWHG�ZLWK�D�VRXUFH�WHUP��,�WKLQN�LW�LV�ZRUWK�PHQWLRQLQJ�WKH�+DPLOWRQLDQ�VWUXFWXUH��DV
ZHOO�DV�WKH�&DVLPLUV��EHFDXVH�WKLV�FDQ�EH�YHU\�KHOSIXO�IRU�GHYHORSLQJ�GLVFUHWLVDWLRQV
ZLWK�JRRG�FRQVHUYDWLRQ�SURSHUWLHV��7KHUH�LV�D�QLFH�SDSHU�E\�6DOPRQ�LOOXVWUDWLQJ�WKDW
SRLQW�

7KHVH�FKDQJHV�KDYH�EHHQ�PDGH�

/LQH��������³HQVXUHV�D�JRRG�DSSUR[LPDWLRQ�RI�WKH�KRUL]RQWDO�SUHVVXUH�JUDGLHQW´��,�GRQ¶W
WKLQN�5LSD�GLVFXVVHG�WKDW��&RXOG�\RX�SOHDVH�SURYLGH�D�UHIHUHQFH�WR�VXSSRUW�WKLV
VWDWHPHQW"�,W�PLJKW�EH�EHWWHU�WR�GLVFXVV�WKLV�SRLQW�LQ�VHFWLRQ�����ZKHQ�GLVFXVVLQJ�WKH
VHDPRXQW�WHVW�FDVH�



7KLV�LV�LQGHHG�D�JRRG�UHPDUN��7KH�GLVFXVVLRQ�DERXW�WKH�KRUL]RQWDO�SUHVVXUH�JUDGLHQW
KDV�QRZ�EHHQ�PRYHG�FRPSOHWHO\�WR�VHFWLRQ�����DQG�WKLV�SDUWLFXODU�VHQWHQFH�KDV�EHHQ
UHPRYHG�IURP�WKH�LQWURGXFWLRQ��,W�WXUQV�RXW�WKDW�WKHUH�ZDV�DQ�HUURU�LQ�WKH�UHVXOWV
SUHVHQWHG�LQ�VHFWLRQ���IRU�WKH�VHDPRXQW�WHVW�FDVH��WKH�YLVFRVLW\�XVHG�ZDV�PXFK�KLJKHU
WKDQ�WKDW�RI�WKH�VWXGLHV�ZLWK�ZKLFK�ZH�FRPSDUHG�WKH�UHVXOWV��:LWK�WKH�DSSURSULDWH�ORZHU
YLVFRVLW\��ZH�JHW�SUHVVXUH�JUDGLHQW�HUURUV�W\SLFDO�RI�D�VLJPD�FRRUGLQDWH�PRGHO��$V�\RX
KDG�IRUHVHHQ��WKH�5LSD�PRGHO�GRHV�QRW�UHGXFH�WKLV�W\SH�RI�HUURU�

:H�KDYH�KLJKOLJKWHG�LPSURYLQJ�WKH�75L6.�DSSUR[LPDWLRQ�RI�WKH�KRUL]RQWDO�SUHVVXUH
JUDGLHQW�DV�D�GHYHORSPHQW�SULRULW\�LQ�WKH�FRQFOXVLRQV�

/LQH�����,�WKLQN�LW�LV�ZRUWK�HPSKDVLVLQJ�WKDW�'XERV�HW�DO��������GHULYH�WKHLU�HTXDWLRQV�RI
PRWLRQ�IURP�WKH�GLVFUHWH�+DPLOWRQLDQ�VRPHZKHUH�QHDU�KHUH�

$GGHG�WR�WKH�SUHYLRXV�SDUDJUDSK�

/LQH��������$UH�WKH�GHWDLOV�SURYLGHG�LQ�VHFWLRQ���QHZ��QRW�SUHYLRXVO\�GRFXPHQWHG�"�,
WKLQN�WKH\�DUH�EXW�WKLV�VKRXOG�EH�PDGH�H[SOLFLW�

:H�QRZ�LQGLFDWH�WKDW�WKHVH�GHWDLOV�DUH�SUHVHQWHG�KHUH�IRU�WKH�ILUVW�WLPH�

6HFWLRQ��

/LQHV����±�����7KH�FRPSOH[LWLHV�RI�WKH�HTXDWLRQ�RI�VWDWH�DUH�DQ�LPSRUWDQW�LVVXH�LQ�RFHDQ
PRGHOOLQJ��,�WKLQN�LW�LV�RQH�RI�WKH�PDLQ�GLIILFXOWLHV�LQ�WKH�IRUPXODWLRQ�RI�+/3(V�
3RVWSRQLQJ�WKH�WUHDWPHQW�RI�WKHVH�LVVXHV�LV�XQGHUVWDQGDEOH�EXW�ZLOO�GHWHU�UHDGHUV
LQWHUHVWHG�LQ�SUDFWLFDO�DSSOLFDWLRQV��,�ZRQGHU�ZKHWKHU�VRPH�RI�WKH�LVVXHV�IRU�+/3(V
PLJKW�EH�OHVV�VHULRXV�IRU�,/3(V��$�SURSHU�GLVFXVVLRQ�RI�WKLV�SRLQW�PLJKW�ZHOO�UHTXLUH�D
GHGLFDWHG�SDSHU��$�VHQWHQFH�RU�WZR�UHIHUULQJ�WR�SDSHUV�WKDW�GLVFXVV�WKH�LVVXH�IRU�+/3(V
PLJKW�EH�D�JRRG�³VROXWLRQ´�

,Q�WKH�+/3(V�GHQVLW\�LQ�HDFK�OD\HU�LV�DVVXPHG�FRQVWDQW�LQ�VSDFH�DQG�WLPH�ZKLOH�WKH
RQO\�DVVXPSWLRQ�LQ�WKH�,/3(V�LV�WR�FRQVLGHU�VWDWH�YDULDEOHV�SLHFHZLVH�FRQVWDQW�LQ�WKH
YHUWLFDO��8QOLNH�WKH�+/3(V��ZLWK�,/3(V�GHQVLW\�LV�QRW�XVHG�DV�D�UHJULGGLQJ�YDULDEOH��L�H�
OD\HUV�DUH�QRW�GHILQHG�XVLQJ�WDUJHW�LQWHUIDFH�GHQVLWLHV��DQG�WKH�IRUPXODWLRQ�DSSHDUV
FORVH�WR�D�VWDQGDUG�YHUWLFDO�$/(�DOJRULWKP��+RZHYHU��D�FRPPRQ�LVVXH�WKDW�PXVW�EH
WDFNOHG�LV�WKH�DGGLWLRQDO�VRXUFH�RI�SUHVVXUH�JUDGLHQW�HUURU�VWHPPLQJ�IURP�WKH�XVH�RI�D
QRQOLQHDU�HTXDWLRQ�RI�VWDWH�LQFOXGLQJ�FRPSUHVVLELOLW\�RI�VHDZDWHU��'XNRZLF]��������



/LQH�����LV�Y�WKH�YHUWH[�RI�D�WULDQJOH"

1R��Y�ODEHOV�D�WULDQJXODU�FHOO��:H�QRZ�VSHFLI\�WKLV�

)LJXUH����,�GR�SUHIHU�ILJXUHV�ZKLFK�LQGLFDWH�KRZ�WKH�KH[DJRQDO�DQG�WULDQJXODU�HOHPHQWV
UHODWH�WR�HDFK�RWKHU��-XVW�VKRZLQJ�WKH�WULDQJXODU�HOHPHQWV�GRHV�QRW�KHOS�UHDGHUV
XQIDPLOLDU�ZLWK�75LVN�

:H�KDYH�DGGHG�D�GLDJUDP�VKRZLQJ�WKH�UHODWLRQ�RI�WKH SULPDO�DQG�GXDO�JULGV�

(TXDWLRQV�����DQG������,W�ZRXOG�VHHP�PRUH�QDWXUDO�WR�PH�WR�ZULWH��WKDQ��EXW�\RXU
HTXDWLRQV�DSSHDU�WR�EH�FRQVLVWHQW�LQ�GURSSLQJ�WKH�L�VXEVFULSW��,W�PLJKW�EH�ZRUWK
PHQWLRQLQJ�\RXU�FRQYHQWLRQ�DV�,�IRXQG�LW�TXLWH�SX]]OLQJ�DW�ILUVW�

:H�DJUHH�WKDW�GURSSLQJ�WKH�KRUL]RQWDO�VXEVFULSWV�LV�D�ELW�FRQIXVLQJ��DQG�VR�ZH�KDYH
DGGHG�WKHP�EDFN�

/LQH�������,�WKLQN�SRWHQWLDO�YRUWLFLW\�LV�GHILQHG�DW�WKH�SRLQWV�PDUNHG�E\�UHG�WULDQJOHV�LQ
)LJXUH���UDWKHU�WKDQ�DW�WKH�HGJHV��,¶P�QRW�VXUH�ZKDW�VXEVFULSW�LV�XVHG�WR�GHQRWH�WKHVH
YRUWLFLW\�SRLQWV�

:H�QRZ�H[SODLQ�WKDW�WKLV�WHUP�XVHV�SRWHQWLDO�YRUWLFLW\�DW�Y�SRLQWV��WULDQJOHV�
UHFRQVWUXFWHG�DW�H�SRLQWV��HGJHV��XVLQJ�WKH�75L6.�IRUPXOD�

/LQH���������������WKH�&RULROLV�WHUP�LQYROYHV�TXDQWLWLHV�DW�FLUFXODWLRQ�DQG�QRGH�SRLQWV��VR
WKH�LQSXWV�WR�WKH�UHFRQVWUXFWLRQ�LQ�VRPH�FDVHV�DUH�QRW�MXVW�QRGH�TXDQWLWLHV�

3OHDVH�VHH�WKH�SUHYLRXV�UHVSRQVH��7KH�75L6.�DSSUR[LPDWLRQ�RI�WKH�SHUSHQGLFXODU�IOX[
RI�SRWHQWLDO�YRUWLFLW\�LQYROYHV�D�IDLUO\�FRPSOH[�GLVFUHWL]DWLRQ�LQYROYLQJ�TXDQWLWLHV�DW
WULDQJOH��HGJH�DQG�QRGH�SRLQWV�

/LQHV��������,�WKLQN�WKH�GLVFUHWH�RSHUDWRUV�XVHG�DUH�GLPHQVLRQOHVV��,Q�RWKHU�ZRUGV
VWULFWO\�VSHDNLQJ�WKH\�DUH�GLIIHUHQFH�RSHUDWRUV��&DOOLQJ�WKHP�JUDGLHQWV�RU�GLYHUJHQFHV�LV
KHOSIXO�DV�ORQJ�DV�WKHLU�GLIIHUHQFH�RSHUDWRU�QDWXUH�LV�DOVR�PDGH�FOHDU��7KLV�LV�LPSRUWDQW
IRU�����±�����WR�EH�GLPHQVLRQDOO\�FRUUHFW�

)RU�VLPSOLFLW\��WKHVH�RSHUDWRUV�DUH�GHILQHG�WR�EH�WKH�FRPSOHWH�GLVFUHWH�GLIIHUHQWLDO
RSHUDWRUV��LQFOXGLQJ�WKH�DSSURSULDWH�HGJH�OHQJWKV�DQG�KH[DJRQ�DUHDV��7KH�QRWDWLRQ
XVHG�IRU�WKH�KRUL]RQWDO�GLVVLSDWLRQ�RSHUDWRUV�������ZDV�QRW�FRQVLVWHQW�DQG�WKLV�KDV�EHHQ
FRUUHFWHG�



/LQHV���������7KLV�VHQWHQFH�ZKHQ�UHDG�WRJHWKHU�ZLWK�WKH�SUHYLRXV�VHQWHQFH�LV�REVFXUH�
'RHV�WKH�DGGLWLRQDO�1���YHUWLFDO�OD\HU�LQFOXGH�GHSWK�LQWHJUDWHG�YHORFLWLHV�Y�DV�ZHOO�DV
WKH�IUHH�VXUIDFH�KHLJKW"�,I�VR��VD\LQJ�WKDW�ZRXOG�PDNH�WKH�WH[W�PXFK�FOHDUHU�

:H�QRZ�VWDWH�H[SOLFLWO\�WKDW�ZH�GR�QRW�VWRUH�WKH�GHSWK�LQWHJUDWHG�YHORFLWLHV��VLQFH�WKH\
DUH�QRW�UHTXLUHG�IRU�WKH�VHPL�LPSOLFLW�EDURWURSLF�EDURFOLQLF�DOJRULWKP�

/LQH�������?GHOWD�?WKHWDBN��,�WKLQN�WKLV�VKRXOG�EH��?GHOWDBL�?WKHWDB^LN`��7KH�KRUL]RQWDO
GHULYDWLYH�PXVW�EH�ZLWKLQ�D�OD\HU��UDWKHU�WKDQ�KRUL]RQWDO�LQ�[�\�]�VSDFH���,W�PLJKW�EH�ZRUWK
PHQWLRQLQJ�WKDW�

&RUUHFWHG�

/LQHV����������5LSD��������XVHG�YHFWRU�LQYDULDQW�IRUP��EXW�DOVR�UHGXFHG�JUDYLW\�DV
PHQWLRQHG�HDUOLHU��

&RUUHFWHG�

(TXDWLRQV�����±������,�KDYHQ¶W�KDG�WLPH�WR�FKHFN�WKHVH��8QIRUWXQDWHO\�³KRUL]RQWDO´
GLIIXVLRQ�GRHV�QRW�FRUUHVSRQG�WR�LVRS\FQDO�GLIIXVLRQ�

,QGHHG�LQ�WKH�,/3(V�FDVH�DORQJ�OD\HU�GLIIXVLRQ�GRHV�QRW�FRUUHVSRQG�WR�LVRS\FQDO
GLIIXVLRQ��)RU�WKH�SUHVHQW�SDSHU��HTXDWLRQV�DUH�IRUPXODWHG�ZLWK�DORQJ�OD\HU�GLIIXVLRQ��EXW
D�URWDWLRQ�WHQVRU�FRXOG�EH�DSSOLHG�WR�RULHQWDWH�LW�GLIIHUHQWO\��1RWH�WKDW�LQ�WKH�FDVH�RI�D
OLQHDU�(26��DQ�LVRS\FQDO�GLIIXVLRQ�RSHUDWRU�ZRXOG�EH�LGHQWLFDOO\�QXOO���:H�KDYH�UHSODFHG
³KRUL]RQWDO�GLIIXVLRQ´�E\�³DORQJ�OD\HU�GLIIXVLRQ´�WKURXJKRXW�WKH�SDSHU�

/LQHV����������³IRU�EHWWHU�DFFXUDF\�DQG�VWDELOLW\´�,�LPDJLQH�WKLV�VHSDUDWLRQ�GRHV�QRW
QHHG�WR�EH�H[DFW�DQG�LV�MXVW�LQWHQGHG�WR�UHGXFH�WKH�SUHFLVLRQ�ZLWK�ZKLFK�YDULDEOHV�QHHG
WR�EH�VWRUHG��,V�WKH�PHDQ�LQGHSHQGHQW�RI�KRUL]RQWDO�SRVLWLRQ"

7KH�LGHD�LV�WR�VHSDUDWH�WKH�GHQVLWLHV�LQWR�D�PHDQ�FRPSRQHQW��WKDW�LV�FRQVWDQW�LQ�WLPH�
DQG�D�IOXFWXDWLQJ�FRPSRQHQW��7KLV�LV�KHOSIXO�LQ�FDVHV�ZKHUH�D�PHDQ�YDOXH�VKRXOG�EH
H[DFWO\�FRQVHUYHG��7KH�PHDQ�YDOXH�QHHG�QRW�EH�LQGHSHQGHQW�RI�KRUL]RQWDO�SRVLWLRQ��MXVW
WLPH�LQGHSHQGHQW�

/LQH������,�IRXQG�'XERV�	�.HYODKDQ��������WR�EH�D�JRRG�VWDUWLQJ�SRLQW�IRU
XQGHUVWDQGLQJ�WKH�ZDYHOHW�VFKHPH�IRU�WKH�75LVN�JULG��,W�ZRXOG�EH�KHOSIXO�WR�PHQWLRQ
WKDW�

:H�KDYH�DGGHG�WKLV�UHIHUHQFH�



/LQH������7\SLFDO�LQWHUQDO�JUDYLW\�ZDYH�VSHHGV�DUH�EHWZHHQ���DQG���P�V�QRW������P�V�
,¶P�QRW�VXUH�KRZ�WKDW�HUURU�KDV�FUHSW�LQWR�WKH�WH[W�

7KDQNV�IRU�SRLQWLQJ�WKLV�RXW��:H�KDYH�FRUUHFWHG�WKLV�W\SR�

/LQHV�����±������,�PLV�UHDG�WKLV�VHQWHQFH�DW�ILUVW�GHVSLWH�EHLQJ�IXOO\�DZDUH�RI�ZKDW�LW�LV
WU\LQJ�WR�VD\��,�WKLQN�WKH�SXQFWXDWLRQ�LV�GLIILFXOW�WR�IROORZ��3OHDVH�WU\�WR�VHSDUDWH�WKH��
DOWHUQDWLYHV�PRUH�FOHDUO\�

7KH�SUHVHQWDWLRQ�KDV�EHHQ�FODULILHG�

/LQH������³YRUWLFDO´��GR�\RX�PHDQ�³EDURFOLQLF�YHUWLFDO�PRGHV´�""

:H�PHDQW�³EDURFOLQLF�YHUWLFDO�PRGHV´�DQG�³KRUL]RQWDO�JHRVWURSKLF��YRUWLFDO��PRGHV´��H�J�
�'�WXUEXOHQFH���:H�KDYH�UH�ZULWWHQ�WKLV�VHQWHQFH�

/LQHV����������IRU�FODULW\�SOHDVH�VD\�H[SOLFLWO\�WKDW�LW�ZRXOG�QRW�UHSUHVHQW�EDURWURSLF�WLGHV
DFFXUDWHO\��/LQHV����������7KHUH�LV�UHSHWLWLRQ�RI�SRLQWV�DERXW�5.��DQG�5.��WKDW�VKRXOG
EH�UHPRYHG�

:H�KDYH�DGGHG�WKH�IDFW�WKDW�LW�ZRXOG�QRW�UHSUHVHQW�EDURWURSLF�WLGHV�DFFXUDWHO\��:H�KDYH
GHOHWHG�WKHVH�UHSHDWHG�SRLQWV�

/LQHV����������,Q�JHQHUDO�WKLV�LV�ZHOO�H[SODLQHG��EXW�,¶P�QRW�FRPSOHWHO\�FOHDU�DERXW�WZR
WKLQJV��)LUVW�,�WKLQN��SOHDVH�FRQILUP��WKDW������LV�VROYHG�RQ�HDFK�RI�WKH�WKUHH�5.�
VXE�VWHSV��6HFRQG�GRHV�WKH�YHUWLFDO�GLIIXVLRQ�XVH�WKH�ILHOGV�RQ�WKH�EDFNZDUG�WLPH�VWHS"
,�WKLQN�WKLV�LV�IDLUO\�FOHDU�EXW�WKH�WH[W�FRXOG�EH�WLGLHG�XS�D�OLWWOH�ELW��0RUH�VSHFLILFDOO\��WKH
SRLQW�LQ�WKH�VHQWHQFH�RQ�OLQHV���������FRXOG�EH�PRYHG�WR�IROORZ�HTQ������

1R��DV�GHWDLOHG�LQ�$OJRULWKP����WKH�HOOLSWLF�HTXDWLRQ������LV�VROYHG�RQFH�DIWHU�DGYDQFLQJ
FRPSOHWLQJ�WKH�H[SOLFLW�5.��VWHS�

$V�PHQWLRQHG�LQ���������DQG�LQ�$OJRULWKP����YHUWLFDO�GLIIXVLRQ�LV�LPSOHPHQWHG�LQ�D
VHSDUDWH�EDFNZDUGV�(XOHU�VSOLW�VWHS�

:H�KDYH�PRYHG�WKH�VHQWHQFH�RQ�OLQHV���������DIWHU������

/LQH������LQVHUW�D�FRPPD�DIWHU�³SRVLWLRQ´

'RQH�

/LQHV���������DQG�)LJXUH����LV�WKH�&RULROLV�SDUDPHWHU�HTXDO�WR�]HUR�LQ�WKHVH�WHVWV�RU�DUH
WKH�UHVXOWV�LQGHSHQGHQW�RI�LW"



7KH�&RULROLV�SDUDPHWHU�I� ��H�����V�DQG�GW� �����V��WKH�UHVXOWV�GHSHQG�RQ�WKHVH
SDUDPHWHUV�RQO\�YLD�WKHLU�SURGXFW��GW��I��:H�KDYH�DGGHG�WKLV�LQIRUPDWLRQ�WR�WKH�ILJXUH
FDSWLRQ�

/LQHV���������DQG�7DEOH����7KLV�ZRXOG�EH�HDVLHU�WR�UHDG�LI�WKH�VHQWHQFH�LQ�OLQHV
��������ZDV�EURXJKW�IRUZDUG�WR�WKH�VWDUW�RI�OLQH������,�IHOW�TXLWH�SX]]OHG�DIWHU�UHDGLQJ
OLQHV�����DQG�7DEOH����7KH�FRPSXWDWLRQDO�FRUH�RI�5206�KDV�WZR�WUDFHUV�DQG�PLJKW�GR
VRPH�H[WUD�FDOFXODWLRQV��H�J��LVRS\FQDO�GLIIXVLRQ��VR�WKH�FRPSDULVRQ�LV�QRW�YHU\�SUHFLVH
EXW�LW�LV�XVHIXO�DQG�TXLWH�LPSUHVVLYH�LQ�P\�YLHZ��7KH�SHUIRUPDQFH�KDV�RQO\�EHHQ�VKRZQ
IRU�����QRGHV��$UH�LVVXHV�DQWLFLSDWHG�ZLWK�FRQILJXUDWLRQV�XVLQJ�����RU�PRUH�QRGHV"

7KH�VHQWHQFH�KDV�EHHQ�PRYHG�DV�VXJJHVWHG�

:H�KDYH�DGGHG�D�VHQWHQFH�H[SODLQLQJ�WKDW�WKH�FRPSDULVRQ�LV�QRW�H[DFW��VLQFH�5206
PD\�GR�H[WUD�RSHUDWLRQV�

:H�KDYH�UXQ�ZDYHWULVN�RQ�XS�WR����QRGHV�������FRUHV��RQ�WKH�&RPSXWH�&DQDGD
PDFKLQH�ZLWKRXW�LVVXH��7KH�GRPDLQ�GHFRPSRVLWLRQ�WHFKQLTXH�ZH�XVH�PHDQV�WKDW�WKH
PD[LPXP�QXPEHU�RI�FRUHV�LV�GHWHUPLQHG�E\�WKH�FRDUVHVW�JULG�UHVROXWLRQ�DQG�WKH�SDWFK
VL]H��)RU�H[DPSOH��LI�WKH�FRDUVHVW�JULG�LV�-� ����VHYHQ�ELVHFWLRQV�RI�WKH�LFRVDKHGURQ��DQG
WKH�SDWFK�VL]H�LV��[��WKHQ�ZH�FDQ�XVH�DW�PRVW������FRUHV�

6HFWLRQ������,�GLG�QRW�QRWLFH�DQ\�HUURUV�EXW�,¶P�QRW�YHU\�IDPLOLDU�ZLWK�WKH�7.(�VFKHPH�

1RWHG�

/LQH������³EDURFOLQLF�DQG�YRUWLFDO�PRGHV´�DJDLQ

&RUUHFWHG�

6HFWLRQ������,�ZDV�QRW�SUHYLRXVO\�DZDUH�RI�WKH�65-�PHWKRG�VR�IRXQG�WKLV�VHFWLRQ�YHU\
LQWHUHVWLQJ�

:H�DUH�JODG�\RX�IRXQG�LW�LQWHUHVWLQJ��,W�LV�TXLWH�D�FOHYHU�WHFKQLTXH�WR�DFFHOHUDWH�-DFREL
LWHUDWLRQV�

6HFWLRQ������,�KDYHQ¶W�XQGHUVWRRG�KRZ�WKH�DGDSWDWLRQ�RI�WKH�KRUL]RQWDO�JULG�GLIIHUV�IURP
WKH�ZDYHOHW�WUDQVIRUP�DOJRULWKP��DOJRULWKP����ZKLFK�VHHPV�WR�LQYROYH�DGDSWLQJ�WKH
SRLQWV���]HUR�ZDYHOHWV��$OJRULWKP���LV�FDOOHG�DW�D�ORZ�OHYHO�DQG�KHQFH�YHU\�IUHTXHQWO\
ZKHUHDV�WKH�DGDSWDWLRQ�RI�WKH�KRUL]RQWDO�JULG�LV�VDLG�WR�RFFXU�LQIUHTXHQWO\��RQFH�HYHU\
���EDURFOLQLF�VWHSV�LI�,�UHFDOO�FRUUHFWO\��



7KH�ZDYHOHW�WUDQVIRUP�$OJRULWKP����ZKLFK�LV�FDOOHG�DIWHU�HDFK�VXE�VWHS��WUDQVIRUPV�WKH
VROXWLRQ�EDFN�RQWR�WKH�HQWLUH�JULG��DFWLYH�]RQH��DGMDFHQW�]RQH�DQG�JULG�SRLQWV�UHTXLUHG
IRU�75L6.�VWHQFLOV���7KLV�HQVXUHV�WKH�HUURU�VDWLVILHV�WKH�UHODWLYH�WROHUDQFH�HSVLORQ�RYHU
WKH�ZKROH�JULG��FRQVHUYHV�PDVV�DQG�WKDW�PLQLPDO�HQHUJ\�LV�ORVW��,W�LV�UHTXLUHG�VLQFH
DGGLWLRQDO�JULG�SRLQWV�DUH�LQFOXGHG�WR�EH�DEOH�WR�FRPSXWH�WKH�75L6.�RSHUDWRUV��ZLWK
YDOXHV�VXSSOLHG�E\�LQWHUSRODWLRQ���EXW�WKH\�DUH�QRW�LQ�WKH�DFWLYH�JULG��*ULG�DGDSWDWLRQ
LQYROYHV�PRGLI\LQJ�WKH�DFWLYH�JULG�EDVHG�RQ�WKH�QHZ�VROXWLRQ�E\�WHVWLQJ�ZDYHOHWV�RI�DOO
SURJQRVWLF�YDULDEOHV�DW�HGJHV�DQG�QRGHV��7KLV�LV�H[SODLQHG�LQ�.HYODKDQ�DQG�'XERV
��������:H�KDYH�PRGLILHG�WKH�WLWOH�RI�$OJRULWKP���WR�PDNH�WKLV�FOHDUHU�

6HFWLRQ����

,�EHOLHYH�WKLV�VHDPRXQW�WHVW�FDVH��DV�LW�KDV�EHHQ�VHW�XS��LV�DQ�H[WUHPHO\�ULJRURXV�WHVW�RI
WKLV�PRGHO�LQ�WKH�VHQVH�WKDW�WKH�KRUL]RQWDO�LQKRPRJHQHLW\�LV�DQ�H[WUHPH�FDVH�

)RU�WKLV�FDVH�LV�WKHUH�D�VLPLODU�LVVXH�LQ�\RXU�HTXDWLRQV�WR�WKDW�IRXQG�LQ�VWDQGDUG�WHUUDLQ
IROORZLQJ�FRRUGLQDWHV�LQ�WKH�FDOFXODWLRQ�RI�WKH�KSJ��L�H��WKDW�WZR�ODUJH�WHUPV�DUH�QHDUO\
HTXDO�DQG�RSSRVLWH"�,�LPDJLQH�WKHUH�LV��6RPH�GLVFXVVLRQ�RI�WKLV�SRLQW�ZRXOG�EH�KHOSIXO
WR�WKH�UHDGHU�

<RX�DUH�FRPSOHWHO\�FRUUHFW��7KH�KRUL]RQWDO�SUHVVXUH�JUDGLHQW�LV�FRPSRVHG�RI�WZR�WHUPV
�VHH�HT�������DQ�DORQJ�OD\HU�K\GURVWDWLF�SUHVVXUH�WHUP�LQ�WKH�%HUQRXOOL�IXQFWLRQ�DQG�RQH
UHODWHG�WR�WKH�DORQJ�OD\HU�JHRSRWHQWLDO�JUDGLHQW��7KH�LVVXH�LV�LQGHHG�VLPLODU�WR�WKH�RQH
IRXQG�LQ�VWDQGDUG�WHUUDLQ�IROORZLQJ�FRRUGLQDWHV�RU��PRUH�JHQHUDOO\��LQ�FRRUGLQDWH�V\VWHPV
QRQ�DOLJQHG�ZLWK�JHRSRWHQWLDO�VXUIDFHV��7KLV�VLPSOH�DSSUR[LPDWLRQ�LV�LQKHULWHG�IURP
'<1$0,&2�DQG�VKRXOG�EH�LPSURYHG�

,�GRQ¶W�NQRZ�ZKDW�YHUWLFDO�GLVFUHWLVDWLRQ�\RX�DUH�XVLQJ��&RXOG�\RX�SOHDVH�GLUHFW�WKH
UHDGHU�WR�WKH�SDSHU�WKDW�GHVFULEHV�WKLV�RU�SURYLGH�DW�OHDVW�D�EULHI�GHVFULSWLRQ�RI�LW�

$V�ZH�SRLQW�RXW�RQ�S�����QHZ�YHUVLRQ���WKH�VHDPRXQW�WHVW�FDVH�XVHV�D�&KHE\VKHY
K\EULG�YHUWLFDO�JULG�ZLWK�D�/RUHQ]�SODFHPHQW�RI�YDULDEOHV��DV�LQ�'<1$0,&2���:H�KDYH
PRGLILHG�WKH�GHVFULSWLRQ�RI�WKH�YHUWLFDO�OD\HUV�LQ�6HFWLRQ�����WR�PDNH�WKLV�FOHDU��DV�ZHOO
DV�GHILQLQJ�WKH�JULG�RQ�S����

,W�VHHPV�WR�PH�WKDW�WKLV�WHVW�FDVH�LV�OHVV�ZHOO�GHILQHG���GRFXPHQWHG�WKDQ�LW�FRXOG�EH��,
GRQ¶W�NQRZ�KRZ�WKH�UHVXOWV�GHSHQG�RQ�WKH�GHWDLOV�RI�WKH�YHUWLFDO�JULG��QXPEHU�RI�OHYHOV
DQG�VWUHWFKLQJ���7KLV�FRPSOLFDWHV�WKH�FRPSDULVRQV�

:H�DUH�LQWHUHVWHG�LQ�TXDQWLI\LQJ�WKH�KRUL]RQWDO�SUHVVXUH�JUDGLHQW�HUURUV�DVVRFLDWHG�ZLWK
WKH�5LSD�VFKHPH��:LWK�D�VPDOO�YLVFRVLW\��ZH�ILQG�WKDW�DW�ODUJH�%XUJHU�QXPEHUV�WKH\�DUH



PXFK�ODUJHU�WKDQ�WKRVH�RI�WKH�RWKHU�PRGHOV�ZH�FRPSDUH�ZLWK��7KH�FRPSDULVRQV�ZLWK
RWKHU�UHVXOWV�DUH�LQWHQGHG�RQO\�WR�JLYH�D�JHQHUDO�LGHD�RI�KRZ�ZHOO�RXU�PRGHO�SHUIRUPV�

60F:��������XVH�RQO\����OHYHOV�DQG�WKH�GRPDLQ�DYHUDJH�NLQHWLF�HQHUJ\�RI�WKHLU�EHVW
PHWKRG�DSSHDUV�WR�EH�VPDOOHU��:KLFK�ILJXUH�LQ�60F:��������GLG�\RX�XVH�WR�REWDLQ�WKH
QXPEHUV�\RX�TXRWH�IRU�WKHLU�HUURUV"

:H�SRLQW�RXW�WKDW�WKH\�XVH�RQO\����OHYHOV��:H�REWDLQHG�WKH�FRPSDULVRQ�QXPEHUV�IURP
WKHLU�ILJXUH����WRS�ULJKW���:H�QRZ�LQGLFDWH�WKLV�LQ�WKH�SDSHU�

%HFNPDQQ�	�+DLGYRJHO�KDYH�D�YHU\�GLIIHUHQW��DFWXDOO\�TXLWH�VWUDQJH��VSHFLILFDWLRQ�RI�WKH
EDFNJURXQG�GHQVLW\�JUDGLHQW�DQG�WKH�GHQVLW\�JUDGLHQW�WKDW�LV�LQFOXGHG�LQ�WKH�KSJ
FDOFXODWLRQ��,W�LV�TXLWH�GLIILFXOW�WR�FRPSDUH�\RXU�UHVXOWV�ZLWK�WKHLUV�

:H�DJUHH��DQG�ZH�QRZ�SRLQW�WKLV�RXW�

'HEUHX�HW�DO������GR�QRW�VD\�ZKLFK�DOJRULWKP�WKH\�DUH�XVLQJ�IRU�WKH�KSJ�FDOFXODWLRQ��,¶P
QRW�VXUH�ZKDW�YHUWLFDO�JULG�VSDFLQJ�WKH\�XVH��LV�LW�XQLIRUP"���7KH�UHVXOWV�LQ�\RXU�SDSHU�GR
ORRN�VLPLODU�WR�WKRVH�RI�'HEUHX�HW�DO�������3HUKDSV�WKH�VLPSOHVW�ZD\�WR�JHW�D�FOHDQ
FRPSDULVRQ�ZRXOG�EH�WR�FRQVXOW�ZLWK�'HEUHX�DQG�WR�XVH�WKH�VDPH�JULG�DV�WKDW�SDSHU�DQG
JLYH�VRPH�PRUH�GHWDLOV�RI�WKH�VFKHPH�WKDW�KH�XVHG�

$V�PHQWLRQHG�HDUOLHU��ZLWK�WKH�FRUUHFWHG��PXFK�VPDOOHU��YLVFRVLW\�WKH�+3*�HUURUV�DUH
QRZ�PXFK�ODUJHU�WKDQ�WKRVH�RI�'HEUHX�HW�DO����������&URFR�WKH�GHIDXOW�VFKHPH�IRU�+3*
FDOFXODWLRQ�LV�WKH�'HQVLW\�-DFRELDQ�VFKHPH�XVLQJ�FXELF�SRO\QRPLDO�ILWV�GHVFULEHG�LQ
60F:���������:H�WKHUHIRUH�QRZ�FRQFOXGH�WKDW�ZH�VKRXOG�LQYHVWLJDWH�XVLQJ�LPSURYHG
GLVFUHWL]DWLRQ�RI�WKH�+3*�

:KHQ�KLJKHU�RUGHU�UHFRQVWUXFWLRQV�RI�ILHOGV�DUH�XVHG�WR�FDOFXODWH�WKH�KSJ��LW�EHFRPHV
LPSRUWDQW�WR�GHFLGH�ZKHWKHU�FHOO�YDOXHV�UHSUHVHQW�SRLQW�YDOXHV�RU�JULG�FHOO�PHDQV��7KH
VSHFLILFDWLRQ�RI�WKH�LQLWLDO�VWDWH�LV�HDVLHU�LI�WKH�FHOO�YDOXHV�DUH�WDNHQ�WR�EH�SRLQW�YDOXHV��,I
WKH\�DUH�WDNHQ�WR�EH�JULG�FHOO�PHDQV��'�YROXPH�LQWHJUDOV�VKRXOG�EH�FDOFXODWHG�WR�GHILQH
WKH�LQLWLDO�VWDWH��&RXOG�\RX�SOHDVH�VWDWH�ZKDW�FKRLFH�\RX�KDYH�PDGH�KHUH�

:$9(75,6.�LV�GHULYHG�DV�D�FRQVLVWHQW�VHFRQG�RUGHU�PHWKRG�DQG�ZH�LQWHUSUHW�FHOO
YDOXHV�DV�JULG�FHOO�PHDQV��:H�GR�QRW�XVH�KLJKHU�RUGHU�UHFRQVWUXFWLRQV�RI�ILHOGV�

(TXDWLRQ�DIWHU�������6�LV�WKH�%XUJHU�QXPEHU��QRW�%XUJHUV��

&RUUHFWHG�

/LQH������,�ZRQGHU�ZKHWKHU�UHPRYLQJ�WKH�QRUWK�VRXWK�ERXQGDULHV�KDV�DQ\�LPSDFW�RQ�WKH
UHVXOWV�



7KHUH�DUH�QR�QRUWK�VRXWK�ERXQGDULHV��EXW�WKH�UHVXOWV�DUH�UHODWLYHO\�LQVHQVLWLYH�WR�WKH
UDGLXV�RI�WKH�SODQHW�

)LJXUH���ORZHU�SORW��7KH�LQLWLDO�GHQVLW\�ILHOG�VKRXOG�EH�IODW��KRUL]RQWDO�LVRS\FQDOV���6R
VRPHWKLQJ�LV�ZURQJ�LQ�WKLV�ILJXUH�

7KDQNV�IRU�FDWFKLQJ�WKLV��ZH�DFFLGHQWDOO\�OHIW�RQ�D�]RQDO�DYHUDJH�VZLWFK�LQ�WKH
YLVXDOL]DWLRQ���:H�GRXEOH�FKHFNHG�WKH�GHQVLW\�LQLWLDOL]DWLRQ�DQG�FRUUHFWHG�WKH�ILJXUH�

)LJXUH����,W�LV�LQWHUHVWLQJ�WKDW�WKHUH�DUH�QR�GDPSHG�RVFLOODWLRQV��XQOLNH�PRVW�ORZ�RUGHU
VFKHPHV���6HFWLRQ����

,�DP�QRW�IDPLOLDU�ZLWK�WKLV�WHVW�FDVH�VR�FDQQRW�RIIHU�GHWDLOHG�FRPPHQWV�RQ�LW�

1RWHG�

/LQH������,�ZRQGHU�ZKDW�WKH�YDOXH�RI�?EHWD�LV�LQ�WKH�FHQWUH�RI�WKLV�GRPDLQ��,V�WKH�LPSDFW
RI�WKH�YDULDEOH�&RULROLV�SDUDPHWHU�RQ�WKH�UHVXOWV�QHJOLJLEOH"

%HWD�LV�DSSUR[LPDWHO\��H����LQ�WKH�FHQWUH�RI�WKH�GRPDLQ��:H�GLG�QRW�QRWLFH�DQ\�LPSDFW
RI�YDULDEOH�&RULROLV�

7DEOH����OD\HUV���DQG���KDYH�W\SRV�LQ�WKH�GHFLPDO�SODFH�IRU�]�DQG�G]�

&RUUHFWHG�

/LQHV����������7KH�LQWHJUDWLRQ�-��WKDW�UXQV�ZLWK�UB^PD[`� ������LV�LPSUHVVLYH��,�WKLQN�,
KDYH�QRW�JUDVSHG�WKH�SRLQW�DERXW�WKLV�RQO\�EHLQJ�SRVVLEOH�EHFDXVH�WKH�JULG�LV�DGDSWLYH�
7KH�WH[W�VD\V�WKDW�-��LV�D�QRQ�DGDSWLYH�LQWHJUDWLRQ�

-��LV�LQGHHG�D�QRQ�DGDSWLYH�VLPXODWLRQ���,W�LV�WKH�DGDSWLYH�VLPXODWLRQ�WKDW�UXQV�ZLWK
UBPD[� ������DW�LWV�FRDUVHVW�UHVROXWLRQ�-���:H�KDYH�DGGHG�WH[W�WR�PDNH�WKLV�FOHDU�

/LQHV����������7KH�GLIIHUHQFHV�EHWZHHQ�WKHVH�VLPXODWLRQV�DQG�&52&2�DUH�YHU\�ODUJH�
,�DP�QRW�VXUH�ZKDW�WR�PDNH�RI�WKLV�DV�D�WHVW�FDVH�

$OWKRXJK�RXU�VHWXS�LV�QHFHVVDULO\�GLIIHUHQW��GXH�WR�WKH�VSKHULFDO�JHRPHWU\�RI�RXU�JOREDO
PRGHO��H�J��ZH�XVH�D�]RQDO�FKDQQHO�DQG�DUH�QRW�RQ�D�EHWD�SODFH���ZH�FRQVLGHU�WKDW�RXU
UHVXOWV�DUH�TXDOLWDWLYHO\�VLPLODU�WR�WKH�&52&2�UHVXOWV��1RWH�DOVR�WKDW�WKH�&52&2�UHVXOWV
KDYH�EHHQ�XSGDWHG�WR�XVH�WKH�VDPH�D[HV�DV�WKH�:$9(75,6.�UHVXOWV�

)LJXUH����,�VXSSRVH�WKDW�PRVW�UHDGHUV�ZLOO�ORRN�DW�WKH�QRQ�DGDSWLYH�VLPXODWLRQ�-��DQG
FRPSDUH�LW�ZLWK�-�-��WR�VHH�KRZ�FORVHO\�WKH\�FRPSDUH��-�-��YHUWLFDO�YHORFLW\�KDV�PRUH
VPDOO�VFDOH�VWUXFWXUH�WKDQ�-���,�WKLQN�WKDW�FRXOG�EH�D�FDXVH�IRU�FRQFHUQ�



7KH�RWKHU�VLPXODWLRQV�ZHUH�UXQ�ZLWKRXW�DQ\�DORQJ�OHYHO�GLIIXVLRQ��6RPH�QXPHULFDO
GLIIXVLRQ�LV�QRUPDOO\�UHTXLUHG�IRU�FHQWUHG�VFKHPHV��VR�ZH�KDYH�UH�UXQ�WKH�ORZ�UHVROXWLRQ
-�-��FDVH�ZLWK�D�VPDOO�YLVFRVLW\�����PA��V�DQG�WKH�YHUWLFDO�YHORFLW\�ORRNV�VPRRWKHU�

6HFWLRQ����

/LQH������$JDLQ�,�ZRQGHU�ZKDW�?EHWD�LV�IRU�WKLV�FRQILJXUDWLRQ�DQG�ZKHWKHU�WKDW�LV�UHOHYDQW
WR�WKH�UHVXOWV�

:H�KDYH�DGGHG�WKH�LQIRUPDWLRQ�WKDW�WKH�URWDWLRQ�UDWH�2PHJD� ��H�����V�WR�PDWFK�WKH
&RULROLV�SDUDPHWHU�LQ�6RXIIOHW���������FRUUHVSRQGLQJ�WR�WR�?EHWD� �����H����LQ�WKH�FHQWUH
RI�WKH�FKDQQHO��:H�DOVR�FRQVLGHUHG�IRUFLQJ�?EHWD�WR�PDWFK�6RXIIOHW¶V�YDOXH�?EHWD� 
���H����LQ�WKH�FHQWUH�RI�WKH�FKDQQHO�DW���1��EXW�WKLV�ZRXOG�UHTXLUH�DQ�H[WUHPHO\�ODUJH
SODQHWDU\�UDGLXV��DERXW��������NP��2XU�UHVXOWV�DUH�WKHUHIRUH�QRW�LQWHQGHG�WR�EH�DQ�H[DFW
FRPSDULVRQ��EXW�GHPRQVWUDWH�WKH�DELOLW\�RI�RXU�FRGH�WR�VLPXODWH�DQ�XQVWDEOH��WXUEXOHQW
EDURFOLQLF�MHW�

)LJXUHV���DQG����7KHUH�LV�QRW�PXFK�GLVFXVVLRQ�RI�WKHVH��,�ZRQGHU�ZKHWKHU�LW�ZRXOG�EH
PRUH�KHOSIXO�WR�SUHVHQW�WKH�ILHOGV�LQ�ILJXUH���IRU�WKH�VPDOOHU�	�ODUJHU�WROHUDQFHV�LQ�D
VLQJOH�ILJXUH��,I�WKH�ILHOGV�DUH�³GLUHFWO\´�FRPSDUDEOH�WKDW�FRXOG�EH�PRUH�LQIRUPDWLYH�

:H�WKLQN�LW�LV�KHOSIXO�WR�LQFOXGH�ODUJH�ILJXUHV�IRU�WKH�UHVXOWV��VLQFH�VHHLQJ�WKH�VWUXFWXUH�RI
WKH�VPDOO�VFDOH�IHDWXUHV�LV�LPSRUWDQW���:H�KDYH�DGGHG�DQ�DGGLWLRQDO�VHQWHQFH�WR�WKH
GLVFXVVLRQ�RI�WKHVH�ILJXUHV�

)LJXUH�����8SSHU�SDQHO��:RXOG�LW�EH�LQWHUHVWLQJ�WR�SUHVHQW�UHVXOWV�EHORZ�WKH�VXUIDFH
ZKHUH�NA^��`�SRZHU�VSHFWUXP�PLJKW�EH�H[SHFWHG"

7KDQNV�IRU�WKLV�VXJJHVWLRQ��:H�QRZ�FRPSDUH�WKH�HQHUJ\�VSHFWUXP�LQ�WKH�WRS�OD\HU��]� 
������P��ZLWK�WKH�HQHUJ\�VSHFWUXP�DW�]� ������P��7KH�HQHUJ\�VSHFWUXP�DW�GHSWK�LV
LQGHHG�FORVH�WR�NA^��`��VOLJKWO\�VKDOORZHU���W\SLFDO�RI�D�IRUZDUG�FDVFDGH�RI�HQVWURSK\�LQ
EDURWURSLF�IORZ��ZKLOH�WKH�NA^��`�HQHUJ\�VSHFWUXP�DW�WKH�VXUIDFH�LV�W\SLFDO�RI�EDURFOLQLF
VXEPHVRVFDOH�WXUEXOHQFH��7KH�WUDQVLWLRQ�EHWZHHQ�WKH�WZR�W\SHV�RI�WXUEXOHQFH�RFFXUV
EHWZHHQ�]� ������P�DQG������P�

)LJXUH�����/RZHU�SDQHO��,W�LV�KDUG�WR�VHH�WKH�GHWDLO��3HUKDSV�OLPLWLQJ�WKH�VHFWLRQ�WR����
GHJUHHV�RI�ORQJLWXGH�ZRXOG�HQDEOH�WKH�SORW�WR�EH�PDGH�ODUJHU�DQG�WKH�GHWDLO�WR�EH�PRUH
YLVLEOH�

:H�DJUHH�WKDW�LW�LV�KDUG�WR�VHH�WKH�GHWDLO�DW�QRUPDO�UHVROXWLRQ��+RZHYHU��WKLV�LV�D�KLJK
UHVROXWLRQ�ILJXUH�VR�WKH�UHDGHU�FDQ�]RRP�LQ�WR�VHH�WKH�GHWDLOV��*0'�LV�RQO\�SXEOLVKHG�RQ
RQOLQH��VR�ODFN�RI�UHVROXWLRQ�RI�D�SULQW�FRS\�LV�QRW�D�SUREOHP���:H�WKLQN�LW�LV�KHOSIXO�WR
VKRZ�WKH�IXOO�SHULRGLF�GRPDLQ�



&RQFOXVLRQV

/LQHV����������WKLV�FRQFOXVLRQ�PD\�ZHOO�EH�WUXH��ZKLFK�ZRXOG�EH�H[FLWLQJ��EXW�WKH�WHVW
FDVH�LV�QRW�DV�VWDQGDUGLVHG�DV�LW�FRXOG�EH�

:H�KDYH�DGGHG�D�QRWH�RI�FDXWLRQ�

/LQHV����������,�GLGQ¶W�SLFN�WKLV�XS�ZKLOVW�UHDGLQJ�VHFWLRQ������&RXOG�WKLV�EH�H[SODLQHG
PRUH�H[SOLFLWO\�WKHUH"

:H�KDYH�DGGHG�DQ�LQWURGXFWRU\�VHFWLRQ�WR�WKH�EHJLQQLQJ�RI�VHFWLRQ����PRWLYDWLQJ�WKH
WKUHH�WHVW�FDVHV�DQG�H[SODLQLQJ�ZKDW�VRUW�RI�YHULILFDWLRQ�ZH�DUH�GRLQJ��DQG�LWV�OLPLWV��:H
KDYH�PRGLILHG�WKLV�VHQWHQFH�LQ�WKH�FRQFOXVLRQV��UHPRYLQJ�WKH�WHUP�³DFFXUDF\´���WR�PDNH
LW�FOHDU�WKDW�WKH�DGDSWLYH�UHVXOWV�DUH�TXDOLWDWLYHO\�UHDVRQDEOH�

/LQHV����������,W�LV�DOVR�D�JRRG�WHVW�EHG�IRU�H[SORULQJ�VRPH�LPSRUWDQW�TXHVWLRQV�DERXW
WKH�VWUHQJWKV�DQG�ZHDNQHVVHV�RI�WKH�QXPHULFDO�IRUPXODWLRQV��VHH�WKH�IROORZLQJ�SRLQWV��

6RPH�TXHVWLRQV�DERXW�WKH�EDVLF�IRUPXODWLRQV

$�ZHOO�NQRZQ�GLIILFXOW\�ZLWK�WKH�75LVN�IRUPXODWLRQ�UHODWHV�WR�WKH�UDWLR�RI�WKH�QXPEHU�RI
GHJUHHV�RI�IUHHGRP�RI�LWV�YHORFLW\�DQG�WUDFHU�ILHOGV��7KLV�DIIHFWV�WKH�QXPEHU�RI
LQHUWLD�JUDYLW\�ZDYHV�VXSSRUWHG�E\�WKH�GLVFUHWLVDWLRQ��6RPH�RI�WKH�³DGGLWLRQDO´
LQHUWLD�JUDYLW\�ZDYHV�FDQ�JHQHUDWH�FRPSXWDWLRQDO�PRGHV��VHH�H�J��&RWWHU�	�6KLSWRQ
KWWSV���GRL�RUJ���������M�MFS���������������,V�WKLV D�VHULRXV�SUREOHP�DQG�KRZ�LV�LW
FRQWUROOHG�LQ�WKH�DXWKRU¶V�PRGHO"

:H�KDYH�QRW�VHHQ�LVVXHV�ZLWK�DGGLWLRQDO�FRPSXWDWLRQDO�PRGHV�LQ�ZDYHWULVN��HYHQ�ZLWK
IXOO\�H[SOLFLW�WLPH�VWHSSLQJ��,W�LV�SRVVLEOH�WKDW�WKLV�LV�EHFDXVH�ZDYHWULVN�LV�D�JOREDO�PRGHO
RQ�WKH�VSKHUH�ZKHUH�WKH�SULPDO�DQG�GXDO�JULGV�DUH�FRPSRVHG�RI�LUUHJXODU�WULDQJOHV�DQG
KH[DJRQV�DQG�WKH�EHWD�SDUDPHWHU�LV�QRW�FRQVWDQW���1RWH�DOVR�WKDW�WKH
EDURWURSLF�EDURFOLQLF�PRGH�VSOLWWLQJ�XVHG�KHUH�GDPSV�WKH�LQHUWLD�JUDYLW\�ZDYHV�WR�VRPH
H[WHQW�

$QRWKHU�LVVXH�UHODWHV�WR�WKH�DFFXUDF\�FRQVLVWHQF\�RI�VRPH�RI�WKH�WHUPV��3HL[RWR�������

KWWSV���GRL�RUJ���������M�MFS������������ GLVFXVVHV WKLV�LVVXH�DQG�WKHUH�DUH�PRUH�UHFHQW
SDSHUV�IROORZLQJ�XS�RQ�WKLV�SRLQW�

2QH�RI�XV��1.��GLG�GLVFXVV�WKLV�LVVXH�ZLWK�3HL[RWR��DQG�ZH�LPSOHPHQWHG�WKHUH�VFKHPH�
+RZHYHU��LQ�SUDFWLFH�ZH�IRXQG�LW�WR�EH�OHVV�VWDEOH�WKDW�WKH�75L6.�IRUPXODWLRQ�



5HVSRQVH�WR�$QRQ\PRXV�5HIHUHH�&RPPHQWV��5&��

:H�ZRXOG�OLNH�WR�WKDQN�WKH�5HIHUHH�IRU�UHDGLQJ�RXU�SDSHU��:H�UHSO\�WR�WKHLU�FRPPHQWV
EHORZ�

7KLV�LV�D�ZHOO�ZULWWHQ�SDSHU�RQ�WKH�RFHDQ�YHUVLRQ�RI�WKH�:$9(75,6.�PRGHO�ZRUWK
SXEOLFDWLRQ��,W�GLVFXVVHV�WKH�HTXDWLRQV�EHLQJ�VROYHG�DORQJ�ZLWK�WKHLU�VSDWLDO�GLVFUHWL]DWLRQV�
WKH�WLPH�VWHSSLQJ�PRGXOH��WKH�YHUWLFDO�GLIIXVLRQ�DQG�7.(�FORVXUH��WKH�SHQDOLVDWLRQ�RI�ODWHUDO
ERXQGDULHV��RXWOLQH�RI�WKH�UHOHYDQW�DOJRULWKPV��DQG�ILQDOO\�QXPHULFDO�UHVXOWV�DJDLQVW�VRPH
VWDQGDUG�WHVW�FDVHV�

,�ZDV�DEOH�WR�YLHZ�WKH�YHU\�GHWDLOHG�UHYLHZ�RI�5HIHUHH������,�DJUHH�ZLWK�KLV
UHFRPPHQGDWLRQV�DQG�VXJJHVWLRQV��+H�KDV�DGGUHVVHG�HYHU\�UHOHYDQW�LVVXH�ZRUWK
PHQWLRQLQJ�

:H�KDYH�UHSOLHG�WR�HDFK�RI�5HIHUHH��¶V�PDQ\�FRPPHQWV�LQ�GHWDLO�DQG�PDGH�PDQ\
PRGLILFDWLRQV�WR�DGGUHVV�KLV�FRPPHQWV�DQG�LPSURYH�WKH�SDSHU��7KHVH�HGLWV�DUH�LQGLFDWHG�LQ
WKH�UHYLVHG�YHUVLRQ�RI�WKH�PDQXVFULSW�

0\�RQO\�SHUVRQDO�UHFRPPHQGDWLRQ�ZRXOG�EH�WR�DGG�VRPH�FRQYHUJHQFH�SORWV��WR�WHVW�WKH
DFFXUDF\�RI�WKH�:$9(75,6.�PRGHO��DQG�VRPH�VFDOLQJ�SORWV�H�J��DJDLQVW�WKH�QXPEHU�RI
FRUHV��WR�WHVW�WKH�SHUIRUPDQFH��

6LQFH�WKH�WHVW�FDVHV�GR�QRW�KDYH�H[DFW�VROXWLRQV��LW�LV�QRW�SRVVLEOH�WR�SUHVHQW�WUXH
FRQYHUJHQFH�SORWV��1HYHUWKHOHVV��6HFWLRQ�����FRQILUPV�WKDW�WKH�UHVXOWV�IRU�WKH�XSZHOOLQJ�WHVW
FDVH�DUH�TXDOLWDWLYHO\�VLPLODU�ZKHQ�WKH�UHVROXWLRQ�LV�LQFUHDVHG��7KH�FRQYHUJHQFH�DQG�HUURU
FRQWURO�SURSHUWLHV�RI�WKH�DGDSWLYH�:$9(75,6.�DOJRULWKP�KDYH�DOUHDG\�EHHQ�H[WHQVLYHO\
YHULILHG�DQG�TXDQWLILHG�LQ�RXU�SUHYLRXV�SDSHUV��IRU�H[DPSOH�LQ�ILJXUHV��������'XERV�DQG
.HYODKDQ��������ILJXUHV��������$HFKWQHU��.HYODKDQ��'XERV��������ILJXUH����.HYODKDQ�
'XERV��$HFKWQHU��������7KH�FXUUHQW�EDURWURSLF�EDURFOLQLF�VSOLWWLQJ�LQKHULWV�WKHVH�EDVLF�HUURU
FRQWURO�SURSHUWLHV�

6LPLODUO\��.HYODKDQ�DQG�'XERV��������LQFOXGHG�D�GHWDLOHG�HYDOXDWLRQ�RI�WKH�SDUDOOHO
SHUIRUPDQFH�RI�WKH�DGDSWLYH�DQG�SDUDOOHOL]HG�:$9(75,6.�DOJRULWKP��VHH�ILJXUH���DQG�WDEOH
����7KH�FXUUHQW�SDSHU�VWDWHV�WKH�RYHUKHDG�DVVRFLDWHG�ZLWK�WKH�VSOLWWLQJ����������EXW�WKH
SDUDOOHO�VFDOLQJ�LV�QRW�DIIHFWHG��,Q�WDEOH���RI�WKH�FXUUHQW�SDSHU�ZH�FRPSOHPHQW�WKH�SUHYLRXV
VFDOLQJ�UHVXOWV�ZLWK�DQ�HYDOXDWLRQ�RI�WKH�FRPSXWDWLRQDO�SHUIRUPDQFH�RI�ZDYHWULVN�RFHDQ�UXQ
QRQ�DGDSWLYHO\�FRPSDUHG�ZLWK�5206��7KLV�DVVHVVHV�WKH�EDVLF�HIILFLHQF\�RI�WKH�FRGH�
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6LPLODUO\��.HYODKDQ�DQG�'XERV��������LQFOXGHG�D�GHWDLOHG�HYDOXDWLRQ�RI�WKH�SDUDOOHO
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