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UHVSRQVH��

)LJXUH����$PSOLILHU�<�LV�D��IDVW�DPSOLILHU�ZLWK�OLWWOH�IHHGEDFN�DURXQG�LW��



+HQFH�WKH�RIWHQ�HQFRXQWHUHG��PLV�SHUFHSWLRQ�WKDW�WKH�VSHHG�RI�DQ�DPSOLILHU�LV�LQGLFDWHG�E\�LWV�RSHQ�
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VWDJHeV�MRE��,I�ZH�ORRN�DW�WKH�VWHS�UHVSRQVH�JUDSKV�LQ�)LJXUH����ZKDW�ZRXOG�PDNH�WKRVH�DPSOLILHUV
UHVSRQG�PRUH�TXLFNO\"�6KLIWLQJ�WKH���G%�GHFDGH�DV\PSWRWH�WR�WKH�ULJKW�RI�FRXUVH��%XW�LVQ
W�WKDW�WKH
VDPH�DV�VKLIWLQJ�LW�XSZDUG"�,QGHHG��P\�GHDU�:DWVRQ��0DNLQJ�WKH�DPSOLILHU�IDVWHU�LQFUHDVHV�ORRS�JDLQ
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,
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V�PDNH�VXUH�ZH�XQGHUVWDQG�WKH�ODWWHU�ILUVW�
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EXW�FDQ
W��7KH�PD[LPXP�UDWH�RI�FKDQJH�LW�FDQ�SURGXFH�LV�GHWHUPLQHG�E\�WKH�FXUUHQW�DYDLODEOH�WR
FKDUJH�RU�GLVFKDUJH�WKH�FRPSHQVDWLRQ�FDSDFLWRU��7KLV�FXUUHQW�LV�SURYLGHG�E\�WKH�LQSXW�VWDJH�DQG�WKH
PD[LPXP�LV�WKH�WDLO�FXUUHQW�,E��:KHQ�D�IDVWHU�UDWH�RI�FKDQJH�LV�GHPDQGHG��WKH�LQSXW�VWDJH�LV
RYHUORDGHG�DQG�EHFRPHV�FRPSOHWHO\�XQUHVSRQVLYH�WR�DQ\�IXUWKHU�FKDQJH��$W�WKLV�SRLQW��WKH�IHHGEDFN
ORRS�VWRSV�ZRUNLQJ�DQG�LV�QR�ORQJHU�DEOH�WR�FRQWURO�WKH�DPSOLILHU�
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,QGXFHG�'LVWRUWLRQ"���VKRZV�WKH�GHWDLOV�DQG�QRWHV�WKDW�WKH�GLVWRUWLRQ�VKRZV�XS�DV�DQ�HUURU�YROWDJH
DFURVV�WKH�GLIIHUHQWLDO�LQSXW�VWDJH��$JDLQ�ZH�ILQG�WKDW�WKH�IHHGEDFN�ORRS�LV�SRZHUOHVV��$GG�WKH�LQSXW
VWDJH�GLVWRUWLRQ�WR�RXU�SUHYLRXV�GLDJUDP�DQG�ZH�JHW�ILJXUH�����:LWK�VRPH�UHIOHFWLRQ�ZH�UHDOLVH�WKDW
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GLIIHUHQFH�EHWZHHQ�WKH�ZDQWHG�VLJQDO�[�DQG�WKH�XQZDQWHG�VLJQDO�cLQ��7KH�SK\VLFDO�VRXUFH�RI�6,'�LV
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UDFH�ZKRVH�IROORZHUV�WR�WKLV�GD\�EHOLHYH�WKDW�D�IDVW�VOHZ�UDWH�LV�WKH�PRVW�LPSRUWDQW�VSHFLILFDWLRQ
SUHGLFWLQJ�VRXQG�TXDOLW\��DQG�FDQ
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PHDQV��PRUH�7,0���6,'�LV�LQYHUVHO\�SURSRUWLRQDO�WR�WKH�WKLUG�SRZHU�RI�VOHZ�UDWH�DQG�KHQFH�*%:�
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,�WKLQN�WZR�WKLQJV�KDG�WR�FRPH�WRJHWKHU��)LUVW��WKH�FRQIXVLRQ�RI�ZKDW��D�ORW��RU��OHVV��IHHGEDFN
DFWXDOO\�PHDQW��VHH�HDUOLHU���6HFRQG��WKH�UHVXOWV�RI�DFWXDO�SUDFWLFDO�H[SHULPHQWV�WKDW�OHG�WR�ORZHU
7,0�DIWHU�PHDVXUHV�WDNHQ�WR�ORZHU�ORRS�JDLQ��,QGHHG��WKRVH�WKULIW\�H[SHULPHQWHUV�RI�WKH���V�UHSRUWHG
MXVW�WKDW��7KH�NH\�OLHV�LQ�KRZ�LW�ZDV�GRQH��2QH�H[SHULPHQW�WKDW�,�FRXOG�WUDFH�FRQVLVWHG�RI
GHJHQHUDWLQJ�WKH�LQSXW�SDLU��WKDW�LV��SODFLQJ�D�UHVLVWRU�LQ�VHULHV�ZLWK�HDFK�HPLWWHU�RI�WKH�LQSXW�SDLU�
7KLV�LV�HIIHFWLYHO\�D�IRUP�RI�ORFDO�IHHGEDFN�DQG�D�VXUH�ILUH�ZD\�RI�UHGXFLQJ�WKH�WUDQVFRQGXFWDQFH�RI
WKH�LQSXW�VWDJH�

,Q�)LJXUH�����WUDFH�����VKRZV�WKH�RULJLQDO�ORRS�JDLQ��$IWHU�GHJHQHUDWLQJ�WKH�LQSXW�SDLU�E\��VD\��D
IDFWRU�����VRPHWKLQJ�OLNH�WUDFH���ZRXOG�UHVXOW��,W�ZRXOG��KRZHYHU��EH�TXLWH�SRLQWOHVV�WR�OHW�WKH�XQLW\�
JDLQ�IUHTXHQF\�GURS�E\�D�IDFWRU�RI�WHQ�VLQFH�WKH�DPSOLILHU�ZLOO�QRZ�UHPDLQ�MXVW�DV�VWDEOH�ZLWK�D
FRPSHQVDWLRQ�&�WKDW
V�WHQ�WLPHV�VPDOOHU��7KH�ZKROH�FXUYH�VKLIWV�D�GHFDGH�WR�WKH�ULJKW��ZKLFK
HIIHFWLYHO\�MDFNV�+)�ORRS�JDLQ�EDFN�XS���G%��WUDFH�����,Q�WKH�HQG��RQO\�'&�ORRS�JDLQ�LV���G%�GRZQ
EXW�OLWWOH�HOVH�KDV�FKDQJHG��)RU�PRVW�RI�WKH�DXGLR�EDQG��WUDFHV���DQG���RYHUODS�

)LJXUH�����'HJHQHUDWLQJ�WKH�LQSXW�GLIIHUHQWLDO�SDLU�
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OLQHDU�FRQWULEXWLRQ�RI�WKH�LQSXW�WUDQVLVWRUV�LV�UHGXFHG��)LJXUH�����

)LJXUH�����GLIIHUHQWLDO�LQSXW�VWDJH�WUDQVIHU�IXQFWLRQ�ZLWKRXW��GDUN��DQG�ZLWK��OLJKW��HPLWWHU
GHJHQHUDWLRQ�

%\�KRZ�PXFK"�:HOO��DIWHU�UHGXFLQJ�&�E\�DERXW�D�IDFWRU�����WKH�VDPH�UDWH�RI�FKDQJH�GHPDQGV�RQO\
RQH�WHQWK�WKH�FXUUHQW��5HGXFLQJ�,�E\�D�IDFWRU����ZLOO�UHGXFH�WKH��UG�KDUPRQLF�LQ�9GLII�E\�D�IDFWRU�RI
�����DQG�WKH��WK�E\�D�VWDJJHULQJ�RQH�KXQGUHG�WKRXVDQG�WLPHV��/RRS�JDLQ�KDVQ
W�IXQGDPHQWDOO\
FKDQJHG�EXW�6,'�LV�DOO�EXW�HOLPLQDWHG�HQWLUHO\��7KH�VRQLF�LPSURYHPHQW�PXVW�KDYH�EHHQ�VSHFWDFXODU�
EXW�FOHDUO\�WKLV�FDQQRW�EH�DWWULEXWHG�WR�UHGXFHG�IHHGEDFN��DV�IHHGEDFN�KDVQ
W�EHHQ�UHGXFHG�

0RVW�SHRSOH�QRZ�NQRZ�WKDW�GHJHQHUDWLQJ�WKH�LQSXW�VWDJH�LV�WKH�UHFRJQL]HG�PHWKRG�RI�JHWWLQJ�ULG�RI
6,'��6LQFH�6,'�FDQ�EH�HOLPLQDWHG�LQGHSHQGHQWO\�IURP�IHHGEDFN��WKHUH�DUH�QR�JURXQGV�IRU�FODLPLQJ�D
FDXVDO�UHODWLRQ�EHWZHHQ�WKH�WZR��7KH�H[SHULPHQW�ZDV�D�UHVRXQGLQJ�VXFFHVV��EXW�WKH�FRQFOXVLRQV
GUDZQ�IURP�LW�ZHUH�LQFRUUHFW��7KH�FRUUHFW�FRQFOXVLRQ�LV��6,'�FDQ�EH�HOLPLQDWHG�ZLWKRXW�DIIHFWLQJ�ORRS
JDLQ��VR�ORRS�JDLQ�GRHV�QRW�FDXVH�6,'��6,'�LV�D�FLUFXLW�IODZ�SXUH�DQG�VLPSOH��DQG�GHJHQHUDWLRQ�RI�WKH
LQSXW�VWDJH�IL[HV�LW�

$�VHFRQG�VWHS�LQ�WKH�H[SHULPHQW�FRQVLVWHG�RI�SODFLQJ�D�UHVLVWRU�DFURVV�FRPSHQVDWLRQ�FDSDFLWRU�&�WKDW
UHGXFHG�'&�JDLQ�WR�WKH�VDPH�YDOXH�DV�WKDW�DW���N+]��)LJXUH�����WUDFH�����7KH�WHVW�DPSOLILHU�ZDV�RI
WKH�IROGHG�FDVFRGH�SHUVXDVLRQ��ZKLFK�DOORZHG�WKLV��$W�WKLV�VWDJH��ORRS�JDLQ�KDV�LQGHHG�EHHQ�UHGXFHG
DFURVV�WKH�IXOO�DXGLR�UDQJH��,�VXUPLVH�WKDW�VLQFH�WKH�DPSOLILHU
V�GLVWRUWLRQ�ZDV�QHYHU�QHJOLJLEOH�
PDNLQJ�LW�FRQVWDQW�DFURVV�WKH�DXGLR�EDQG�PDNHV�LW�IO\�XQGHU�WKH�SV\FKRDFRXVWLF�UDGDU�PRUH�HDVLO\�
0\�RZQ�VXEMHFWLYH�H[SHULHQFH�ZRXOG�VXSSRUW�WKLV�

7R�P\�HDUV��DPSOLILHUV�ZLWK�WKH�QRUPDO���G%�GHFDGH�EHKDYLRXU�EXW�ZKRVH�GLVWRUWLRQ�LV�QRW�QHJOLJLEOH



DW�WKH�HQG�RI�WKH�DXGLR�UDQJH�KDYH�JODVV\�PLG�KLJKV��D��VXSHUJOXH�VWHUHR�LPDJH��DV�..�RQFH�SXW�LW�
DQG�WKH�LOOXVLRQ�RI�VSHFWDFXODUO\��XQQDWXUDOO\�WLJKW�DQG�LPSRVVLEO\�FRQWUROOHG�EDVV��6RPH�ORYH�WKLV�
DQG�VHFHGHG�LQWR�D�VXEFXOWXUH�RI�XOWUD�EHHI\�DPSOLILHUV��,�GRQ
W�DQG�ZKHQ�IRUFHG�WR�PDNH�D�FKRLFH�,
OO
WDNH�KLJKHU�EXW�FRQVLVWHQW�GLVWRUWLRQ�DFURVV�WKH�EDQG�

7KH�IRXUWK�VWHS�LV�D�YHU\�LPSRUWDQW�RQH�WR�RXU�VWRU\��WR�HOLPLQDWH�WKH�IHHGEDFN�ORRS�DOWRJHWKHU�DQG
VHW�WKH�JDLQ�XVLQJ�RQO\�HPLWWHU�GHJHQHUDWLRQ�DQG�D�UHVLVWRU�HQ�OLHX�RI�&��6HYHUDO�FRPPHUFLDOO\
DYDLODEOH�FODVV�$�DPSV�DUH�VWLOO�PDGH�LQ�WKLV�PDQQHU�

,�KHDUG�WKDW�WKLV�ODVW�FKDQJH�ZDV�D�ELW�RI�DQ�HSLSKDQ\��7KHUH�LV�QR�GLVFXVVLRQ�KHUH��ORRS�JDLQ�ZDV
UHGXFHG�IURP�DERXW���G%��DW���N+]��WR�QRQH�DW�DOO��8QOLNH�WKH�ILUVW�VWHS��WKLV�RQH�GRHV�SRLQW�DW�D
YDOLG�UHODWLRQVKLS�EHWZHHQ�ORRS�JDLQ�DQG�SHUFHLYHG�VRXQG�TXDOLW\��6RPHWKLQJ�LQWHUHVWLQJ�LV
KDSSHQLQJ�KHUH�

6WRU\OLQH����5H�HQWUDQW�GLVWRUWLRQ

6WRU\OLQH����5H�HQWUDQW�GLVWRUWLRQ
,�VDLG�HDUOLHU�WKDW�WKH�HUURU�LV�VLJQDO�GHSHQGHQW��,Q�������%D[DQGDOO�QRWHG�WKDW�QHJDWLYH�IHHGEDFN
DURXQG�VLPSOH�QRQOLQHDULWLHV�FUHDWHV�GLVWRUWLRQ�FRPSRQHQWV�WKDW�ZHUHQ
W�WKHUH�EHIRUH��)LJXUH�����

)LJXUH�����6SHFWUDO�GHFRPSRVLWLRQ�RI�WKH�RXWSXW�RI�)LJXUH����DV�D�IXQFWLRQ�RI�$��G%���7RS
WR�ERWWRP��IXQGDPHQWDO���QG�KDUPRQLF���UG�KDUPRQLF��HWF�

7U\LQJ�WR�VROYH�DQDO\WLFDOO\�DQ�LQWHJUDWLQJ�FRQWURO�ORRS�WKDW�KDV�D�GHSHQGHQW�HUURU�LQ�LW�LV�LPSRVVLEOH�
'LIIHUHQWLDO�HTXDWLRQV�ZLWK�QRQOLQHDULWLHV�LQ�WKHP�GR�QRW�KDYH�DOJHEUDLF�VROXWLRQV��/XFNLO\�ZH�FDQ�JHW
D�TXDOLWDWLYH�XQGHUVWDQGLQJ�RI�WKH�LVVXH�E\�ORRNLQJ�RQO\�DW�YHU\�ORZ�IUHTXHQFLHV�ZKHUH�JDLQ�LV
FRQVWDQW�



,PDJLQH�D�KHIW\�EXW�SXUHO\�VHFRQG�RUGHU�QRQOLQHDULW\�ZLWK�D�ORRS�ZUDSSHG�DURXQG�LW��)LJXUH�����

)LJXUH�����3XUHO\��QG�RUGHU�QRQ�OLQHDULW\�ZLWKLQ�D�IHHGEDFN�ORRS�

7KH�QRQOLQHDULW\�LV�SDUDEROLF��$V�VRRQ�DV�IHHGEDFN�LV�DGGHG��LW�ZLOO�EHFRPH�VRPHWKLQJ�WKDW�LV�QHLWKHU
D�VWUDLJKW�OLQH�QRU�D�SDUDEROD��,Q�IDFW��WKH�DQVZHU�KDV�D�VTXDUH�URRW�LQ�LW��7KDW�KDV�DQ�LQILQLWH�VHULHV
H[SDQVLRQ�ZKLFK�LQFOXGHV�ERWK�HYHQ�DQG�RGG�WHUPV��3ORWWLQJ�WKH�KDUPRQLF�GLVWULEXWLRQ�DJDLQVW�ORRS
JDLQ��ZH�JHW�%D[DQGDOO
V�IDPLOLDU�SLFWXUH�RI�)LJXUH����

)RUJHW�WKH�ROG�SRW�ERLOHU�WKDW�VHFRQG�KDUPRQLF�GLVWRUWLRQ�LV�LQDXGLEOH�RU�XQFULWLFDO��LW
V�QRW��(YHQ�
RUGHU�WHUPV�SURGXFH�,0'�SURGXFWV�WKDW�FORJ�XS�WKH�ZKROH�ERWWRP�HQG��1HYHUWKHOHVV�WKHUH�LV�OLWWOH
GRXEW�WKDW�KLJKHU�KDUPRQLFV�DUH�ERWK�LQFUHDVLQJO\�GHWHFWDEOH�DQG�LQFUHDVLQJO\�DQQR\LQJ��7KLV
PDWKHPDWLFDOO\�GHULYHG�JUDSK�SUHGLFWV�H[DFWO\�ZKDW�H[SHULPHQWHUV�IRXQG��LI�\RX�VWDUW�ZLWK�D
GHFHQWO\�VRXQGLQJ�]HUR�IHHGEDFN�DPSOLILHU�DQG�\RX�DGG�VRPH�IHHGEDFN��LW�VRXQGV�VRPHZKDW�RSHQHU
LQ�WKH�ERWWRP�HQG�EXW�RWKHUZLVH�PRUH�XQSOHDVDQW��7KH�WUHQG�FRQWLQXHV�DW�OHDVW�IRU�WKH�ILUVW���G%�WR
��G%�VR�RQH�ILQGV�RQHVHOI�FRPSURPLVLQJ�EHWZHHQ�PXVLFDOLW\�DQG�VRPHWKLQJ�ZH
OO�FDOO��DFFXUDF\��IRU
ZDQW�RI�D�EHWWHU�WHUP�

7KH�WURXEOH�LV�WKDW�VXFK�OLVWHQLQJ�H[SHULPHQWV�DUH�E\�QHFHVVLW\�GRQH�RQ�DPSOLILHUV�WKDW�DUH�IODW�DOO
WKH�ZD\�WR���N+]��HYHQ�LQ�RSHQ�ORRS��XVXDOO\�YDOYH�DPSOLILHUV��$�YDOYH�DPSOLILHU�WKDW�KDV�D�IODW
UHVSRQVH�IURP���+]���N+]�LV�YHU\�OLNHO\�WR�KDYH�DQ�XQFRQWUROOHG�RXWJURZWK�RI�SROHV�MXVW�RXWVLGH�WKLV
UDQJH�DQG�ZLOO�EHFRPH�XQVWDEOH�ZHOO�EHIRUH�ORRS�JDLQ�KLWV���G%��<RX�JHW�ZRUVHQLQJ�PXVLFDOLW\�ULJKW
XS�WR�WKH�SRLQW�ZKHQ�WKH�ZKROH�WKLQJ�QR�ORQJHU�ZRUNV�

2I�FRXUVH�WKLV�H[SHULPHQW�JLYHV�WKH�LPSUHVVLRQ�WKDW�PRUH�IHHGEDFN�LV�ZRUVH��<RX�KDYH�WR�JHW�SDVW
WKDW�EXPS��+DUGO\�DQ\ERG\�ZKR�KDV�HYHU�WULHG�LW�OLNH�WKLV�KDV�DFWXDOO\�KHDUG�WKH�LQHYLWDEOH��DQG
IUDQNO\�PDJLFDO��LPSURYHPHQW�WKDW�KDSSHQV�RQFH�\RX�GR�JHW�EH\RQG��VD\����RU���G%��)URP�WKHUH�RQ
\RX�JHW�DQ�XQDPELJXRXV�QHW�LPSURYHPHQW�WKDW�JRHV�RQ�IRUHYHU�

,Q�D�IOLJKW�RI�IDQF\�,�VHW�D�IULHQGO\�DXGLR�FRPSDQ\�LQ�WKH�VRXWK�RI�WKH�1HWKHUODQGV�RQ�WKLV�E\
VXJJHVWLQJ�D�PHWKRG�RI�ZUDSSLQJ�DOPRVW���G%�RI�ORRS�JDLQ�RYHU�WKH�IXOO�DXGLR�UDQJH�DURXQG�D�YDOYH
DPSOLILHU�XVLQJ�D�WKLUG�RUGHU�ORRS��:KHQHYHU�LW�ZDV�VWDEOH�LW�VRXQGHG�LPPDFXODWH��0HDVXUHG�UDWKHU
ZHOO�WRR�

7KH�VWRU\�RI�UH�HQWUDQW�GLVWRUWLRQ�KDV�DQ�XQDPELJXRXV�FRQFOXVLRQ��WKHUH�VLPSO\�LV�QR�VXFK�WKLQJ�DV
�WRR�PXFK��IHHGEDFN��7KHUH�LV�RQO\�VRPHWKLQJ�DV�QRW�HQRXJK�IHHGEDFN�DQG�LW�KDSSHQV�WR�EH�H[DFWO\
ZKDW�VR�FDOOHG�PRGHUDWH�DXGLR�GHVLJQHUV�FDOO��PRGHVW�DPRXQWV��RI�IHHGEDFN�

$W�WKLV�VWDJH�ZH�XQGHUVWDQG�KRZ�DW�D�FHUWDLQ�MXQFWXUH�HQWKXVLDVWLF��NQRZOHGJHDEOH�DXGLRSKLOHV�ZHUH
JHWWLQJ�FRQIXVHG�DERXW�IHHGEDFN��DQG�GUHZ�WHQWDWLYH��QHJDWLYH�FRQFOXVLRQV�DERXW�LW��1RUPDOO\
WKRXJK��VFLHQFH�DQG�HQJLQHHULQJ�ZRUNV�E\�PDNLQJ�PLVWDNHV�DQG�UHFWLI\LQJ�WKHP�DV�ZRUN�FRQWLQXHV�
7KHUHIRUH��D�WKLUG�IDFWRU�LV�QHHGHG�WR�H[SODLQ�KRZ�D�WHQWDWLYH�FRQFOXVLRQ�VXGGHQO\�JRW�FHPHQWHG�LQWR
DQ�LPPRYDEOH�RUWKRGR[\�



6WRU\OLQH����0DUNHWLQJ�K\SH��VSHFPDQVKLS�DQG��ORWV�RI�]HURV�
'XULQJ�P\�WHQGHU�\HDUV���-DSDQHVH�7UDQVLVWRU�$PSV��ZHUH�KHOG�XS�DV�SULPH�H[DPSOHV�RI�WKLQJV�WKDW
PHDVXUHG�ZHOO�DQG�VRXQGHG�WHUULEOH��'DUH��HYHQ�WRGD\��WR�H[WRO�WKH�YLUWXHV�RI�DQ�DPSOLILHU�DV�KDYLQJ
UHDOO\�ORZ�GLVWRUWLRQ�DQG�VRPH�NQRZ�LW�DOO�ZLOO�VWDQG�XS�DQG�VD\��\RX�NQRZ�PHDVXUHPHQWV�GRQ
W�VD\�LW
DOO��UHPHPEHU�WKH���V�ZKHQ�ZH�ZHUH�IORRGHG�ZLWK�DPSV�WKDW�KDG����������GLVWRUWLRQ�DQG�VRXQGHG
DOO�VFUHHFK\���E\VWDQGHUV�QRGGLQJ�YLJRURXVO\��2QH�RI�WKHP�ZLOO�JR�RQ��LQHYLWDEO\��WR�PDNH�WKH�VDPH
SRLQW�LQ�DQRWKHU�DXGLR�PHHWLQJ��DGGLQJ�DQ�H[WUD�]HUR��6XFK�ILJXUHV�ZHUH�QHYHU�FODLPHG�E\�DQ\RQH�DW
WKH�WLPH�

7KDW�GRHVQ
W�PLWLJDWH�WKDW�WKH�OHDIOHWV�ZHUH�PLVOHDGLQJ��6RPHWLPHV�VXEWO\�E\�VWDWLQJ�RQO\�7+'�DW
�N+]��:��RIWHQ�PRUH�EUXWDOO\�WKURXJK�D�WHFKQLTXH�FDOOHG�O\LQJ��7KHVH�DPSV�GLGQ
W�PHDVXUH�DW�DOO
ZHOO�DQG�WKH\�VRXQGHG�WKH�SDUW�

6XSHUE�VSHFV�ZHUH�FODLPHG�IRU�WKH�FKHDSHU�DPSV�LQ�WKH�IXOO�H[SHFWDWLRQ�WKDW�QR�UHYLHZHU�ZRXOG
ERWKHU�WR�PHDVXUH�WKHP��ZKLOH�PRUH�PRGHVW�ILJXUHV�ZHUH�JLYHQ�IRU�WRS�RI�WKH�UDQJH�SURGXFWV�LQ�WKH
UHDVRQDEOH�DVVXPSWLRQ�WKDW�WKH\�ZRXOG��+DG�WKH�PDUNHWHHUV�WKHQ�UHDOLVHG�ZKDW�WKH\�ZHUH�VHWWLQJ
WKH�LQGXVWU\�XS�ZLWK��WKH\�ZRXOG�KDYH�FRPPLWWHG�VHSSXNX�

7KH�%DFNODVK

7KH�%DFNODVK
7KH�HIIHFW�RQ�WKH�DXGLR�WUDGH�KDV�EHHQ�SURIRXQG��1RW�RQO\�GLG�QHJDWLYH�IHHGEDFN�EHFRPH�WKH�REMHFW
RI�VXVSLFLRQ�DQG�ULGLFXOH��VR�GLG�UHDOO\�JRRG�PHDVXUHG�SHUIRUPDQFH�EHFDXVH�JRRG�QXPEHUV�ZHUH
WDLQWHG�E\�DVVRFLDWLRQ�ZLWK��ODUJH�DPRXQWV�RI�IHHGEDFN���,I�\RX�KDG�WR�XVH�VR�PXFK�IHHGEDFN�WR�JHW
WKRVH�QXPEHUV��LW�FRXOGQ
W�EH�JRRG��0HDVXUHPHQW�UHSRUWV�EHFDPH�VXSHUIOXRXV��RSHQLQJ�WKH
IORRGJDWHV�WR�FODLPV�RI�VRQLF�H[FHOOHQFH�WKDW�KDG�QR�VXSSRUW�LQ�SK\VLFV�ZKDWVRHYHU�

7KH�ZKROH�KLJK�HQG�WUDGH�VWDQGDUGL]HG�RQ�PDNLQJ�DPSOLILHUV�ZLWK�ORZ�DPRXQWV�RI�ORRS�JDLQ�DQG
KHQFH�VLJQLILFDQW�GLVWRUWLRQ��2I�FRXUVH��WKHVH�DPSV�DOO�KDYH�D��FKDUDFWHU��RI�WKHLU�RZQ��DGGLQJ
DQRWKHU�OD\HU�WR�WKH�UHODWLYLVP�E\�PDNLQJ�DQ\�DPSOLILHU�WKDW�VRXQGHG�GLIIHUHQW�IURP�RWKHUV�ZRUWK\�RI
FRQVLGHUDWLRQ��6RPH�GHVLJQHUV�EHFDPH�ZRUOG�IDPRXV�EHFDXVH�WKH\�PDQDJHG��PRUH�E\�WULDO�DQG�HUURU
WKDQ�E\�IRUHWKRXJKW��WR�PDNH�DPSOLILHUV�WKDW��LQ�VSLWH�RI�KDYLQJ�OLWWOH�RU�QR�HUURU�FRQWURO�DQG
GLVWRUWLRQ�OHYHOV�LQ�WKH�����������UDQJH��GLG�QRW�FRORXU�WKH�VRXQG�H[FHVVLYHO\�

7KH�SDLQVWDNLQJ�VFXOSWLQJ�RI�WKH�GLVWRUWLRQ�VSHFWUXP�RI�DQ�DPS�E\�PL[LQJ�DQG�PDWFKLQJ�GLIIHUHQW
PDNHV�RI�DFWLYH�GHYLFHV�DQG�ORDG�FRQGLWLRQV�EHFDPH�D�=HQ�OLNH�DFWLYLW\�WKDW�JXDUDQWHHG�JXUXVKLS�
)XUWKHUPRUH��ZLWK�ORZ�RU�QR�ORRS�JDLQ�FDPH�EDG�SRZHU�VXSSO\�ULSSOH�UHMHFWLRQ��LW�EHFDPH�D�PDUN�RI
FRPSHWHQFH�WR�RYHUGHVLJQ�WKH�SRZHU�VXSSO\��HYHQ�UHJXODWLQJ�LW��DQG�WR�PL[�DQG�PDWFK�HVRWHULF
VXSSO\�FDSDFLWRUV�WR�PLWLJDWH�WKHLU�LPSDFW�RQ�VRXQG��+DYLQJ�WR�FRQWHQG�ZLWK�WKH�RQHV�WKDW�DUH
DFWXDOO\�LQ�WKH�VLJQDO�SDWK�LVQ
W�HQRXJK�IRU�VRPH�

'HVLJQHUV�ZKR�VKRXOG�NQRZ�EHWWHU�SD\�OLS�VHUYLFH�WR�WKH�LGHDO�RI�IDVW�DPSV�ZLWK�PRGHUDWH�IHHGEDFN�
RU��ORFDO�IHHGEDFN�RQO\���7KH�DYRLGDQFH�RI�IHHGEDFN��VSHFLILFDOO\�JOREDO�IHHGEDFN��DOVR�PHDQW�WKDW
ORQJHU�VLJQDO�FKDLQV�TXLFNO\�DFFXPXODWHG�GLVWRUWLRQ�SURGXFWV��$�UHOHQWOHVV�GULYH�IRU�PLQLPDOLVW
GHVLJQ�HQVXHG��,I�HYHU\WKLQJ�RQH�DGGV�WR�WKH�VLJQDO�SDWK�GHWUDFWV�IURP�WKH�UHVXOW��RQO\�WKH�VPDOOHVW
QXPEHU�RI�FRPSRQHQWV�ZLOO�GR��7KLV�UHVXOWHG�LQ�WKH�OXGLFURXV�VLWXDWLRQ�ZKHUH�IDQWDVWLF�VRXQGLQJ
UHFRUGLQJV�ZHUH�PDGH�ZLWK�VLJQDO�FKDLQV�QXPEHULQJ�XS�WR�D�KXQGUHG�DPSOLI\LQJ�VWDJHV�DQG�UHSOD\HG
RQ�DXGLRSKLOH�V\VWHPV�ZKHUH�HYHQ�D�WUDQVSDUHQW�EXIIHU�SURYHG�DQ�LPSRVVLELOLW\�

+L�IL�UHYLHZ�LV�D�FRPSOHWH�VKDPEOHV��7KH�IHZ�PDJD]LQHV�WKDW�GR�PHDVXUH�DUH�FDSDEOH�RI�UHSULQWLQJ
WKH�PRVW�IULJKWHQLQJ�GLVWRUWLRQ�VSHFWUD�IURP�DPSOLILHUV�DQG�DFWXDOO\�FDOO�WKHP�JRRG���2EMHFWLYLW\��JRW
GRZQJUDGHG�IURP��LQGHSHQGHQW�RI�ZKR
V�GRLQJ�WKH�REVHUYLQJ��WR��QRW�IDYRXULQJ�SDUWLFXODU�EUDQGV��



)RU�PH�SHUVRQDOO\��WKH�DIIDLU�KLW�URFN�ERWWRP�ZKHQ�LQ������WZR�UHYLHZHUV��RQH�'XWFK��RQH�%ULWLVK�
LQGHSHQGHQWO\�UHPDUNHG�RI�WKH�VDPH�DPSOLILHU��D�UHDVRQDEO\�SULFHG�SURGXFW�ZLWK�H[HPSODU\
SHUIRUPDQFH��WKDW�LW�VRXQGHG�VXUSULVLQJO\�PXVLFDO�IRU�DQ�DPS�ZLWK�VXFK�ORZ�GLVWRUWLRQ�

,Q�WKH���VW�FHQWXU\�DXGLR�HQJLQHHUV�EXLOG�HTXLSPHQW�ZKLOH�DFWLYHO\�DYRLGLQJ�WZR�RI�WKH�PRVW
SRZHUIXO�WRROV�DYDLODEOH�WR�WKH�ZKROH�RI�VFLHQFH�DQG�HQJLQHHULQJ��PHDVXUHPHQW�DQG�HUURU�FRQWURO�
7KH�GDPDJH�WR�WKH�DXGLR�LQGXVWU\�DQG�LWV�UHSXWDWLRQ�LQ�WKH�ZLGHU�HQJLQHHULQJ�ZRUOG�ZLOO�UHPDLQ
LPPHDVXUDEOH�XQWLO�ZH�GHFLGH�WR�WDNH�FRQWURO�

)LQDOO\��VRPH�VWXII�WR�UHPHPEHU

%HZDUH�RI�HUURU�VRXUFHV�RXWVLGH�RI�WKH�IHHGEDFN�ORRS�●

7,0�LV�QRW�D�VSHFLDO�W\SH�RI�GLVWRUWLRQ��LW�LV�D�PHWKRG�WR�WHVW�IRU�6OHZ�,QGXFHG�'LVWRUWLRQ�●

6,'�FDQ�EH�HOLPLQDWHG�ZLWKRXW�FKDQJLQJ�ORRS�JDLQ��7KHUHIRUH��6,'�LV�QRW�FDXVHG�E\�QHJDWLYH●

IHHGEDFN�
,PSURYLQJ�ORRS�JDLQ�LPSURYHV�7,0��7KHUH�LV�QR�KRUVH�WUDGLQJ�EHWZHHQ��RUGLQDU\�GLVWRUWLRQ�DQG●

7,0�
2WDOD
V�ZRUN�QHLWKHU�LPSOLHV�QRU�SURYHV�WKDW�YDOYH�DPSOLILHUV�DUH�EHWWHU�WKDQ�VROLG�VWDWH�●

'&�RSHQ�ORRS�JDLQ�LV�QR�PHDVXUH�RI�KRZ�PXFK�IHHGEDFN�DQ�DPSOLILHU�KDV��/RRS�JDLQ�DW���N+]�LV�●

6OHZ�5DWH�LV�D�EDG�SUHGLFWRU�RI�DXGLR�SHUIRUPDQFH�●

2SHQ�ORRS�EDQGZLGWK�LV�QR�PHDVXUH�RI�KRZ�IDVW�DQ�DPSOLILHU�LV��*DLQ�EDQGZLGWK�SURGXFW�LV�●

0DNH�VXUH�\RX�KDYH�DFWXDOO\�KHDUG�DQ�DPSOLILHU�ZLWK�SURYHQ�QHJOLJLEOH�GLVWRUWLRQ�EHIRUH�KDYLQJ●

RSLQLRQV�UH�VRXQG�YV��PHDVXUHPHQWV�
0DNH�VXUH�\RX�KDYH�DFWXDOO\�KHDUG�DQ�DPSOLILHU�ZLWK�ODUJH�ORRS�JDLQV�EHIRUH�KDYLQJ�RSLQLRQV�UH●

VRXQG�YV��IHHGEDFN�
9DULRXV�SURSRVHG�DOWHUQDWLYH�HUURU�FRUUHFWLRQ�VFKHPHV�DUH�IXQFWLRQDOO\�HTXLYDOHQW�WR�IHHGEDFN�●

1HVWHG�IHHGEDFN�LV�IXQFWLRQDOO\�HTXLYDOHQW�WR�JOREDO�IHHGEDFN�●

+LJKHU�RUGHU�ORRSV�PDNH�LW�SRVVLEOH�IRU�VORZHU�DPSOLILHUV�WR�DWWDLQ�WRS�QRWFK�DXGLR�SHUIRUPDQFH�●

7KHUH�DUH�RQO\�DGYDQWDJHV�DQG�QR�GLVDGYDQWDJHV�WR�DSSO\LQJ�VWUDWRVSKHULF�DPRXQWV�RI�QHJDWLYH●

IHHGEDFN�LQ�DQ�DPSOLILHU��7KH�RQO\�KDUG�SDUW�LV�ILJXULQJ�RXW�KRZ�WR�GR�LW�
7KH�PRUH�IHHGEDFN��WKH�EHWWHU�LW�VRXQGV�SURYLGHG�WKDW�LW
V�QHYHU�OHVV�WKDQ���G%�DW�DQ\�DXGLR●

IUHTXHQF\�

$FNQRZOHGJPHQWV
0DQ\�WKDQNV�JR�WR�3HWHU�YDQ�:LOOHQVZDDUG��ZLWKRXW�ZKRVH�PHPRU\�DQG�ZLOOLQJQHVV�WR�DFW�DV�D
VRXQGLQJ�ERDUG�WKLV�DUWLFOH�ZRXOG�KDYH�PLVVHG�VRPH�YHU\�LPSRUWDQW�VWHSV��7KDQNV�DOVR�WR�*XLGR�7HQW
DQG�%DUW�YDQ�GHU�/DDQ�IRU�EHDULQJ�WKH�EUXQW�RI�P\��IOLJKW�RI�IDQF\��

$ERXW�WKH�DXWKRU
$Q�HOHFWULFDO�HQJLQHHU��%UXQR�3XW]H\V�KDV�EHHQ�DFWLYH�VLQFH������GHVLJQLQJ�FODVV�'�SRZHU�DPSOLILHUV
IRU�KLJK�HQG�DQG�FRQVXPHU�DXGLR�DSSOLFDWLRQV��GLJLWDO�DQG�DQDORJXH�GHOWD�VLJPD�DQG�3:0
PRGXODWRUV��$'�'$�FRQYHUWHUV�DQG�GLVFUHWH�VROLG�VWDWH�DQDORJXH�DXGLR�FLUFXLWV��+H�KDV�IXUWKHU
H[SHULHQFH�ZLWK�YDFXXP�WXEH�HOHFWURQLFV�DQG�ORXGVSHDNHU�GHVLJQ��1RZ�ZRUNLQJ�IRU�+\SH[��KH�ZDV
IRUPHUO\�HPSOR\HG�DW�3KLOLSV�ZKHUH�KH�LQYHQWHG��DPRQJ�RWKHUV��WKH��8F'��SRZHU�DPSOLILHU�FLUFXLW�

$OVR�VHH�
1HJDWLYH�IHHGEDFN�LQ�DXGLR�DPSOLILHUV��:K\�WKHUH�LV�QR�VXFK�WKLQJ�DV�WRR�PXFK
2S�DPS�P\WKV�d�E\�%DUULH�*LOEHUW
'HVLJQLQJ�D�ORZ�GLVWRUWLRQ�DXGLR�RXWSXW�VWDJH���3DUW����,QWURGXFWLRQ��WKH�SUREOHP�ZLWK�SXVK�SXOO
RXWSXWV



7KH�&ODVV�L�ORZ�GLVWRUWLRQ�DXGLR�RXWSXW�VWDJH��3DUW���
1HZ�DSSURDFKHV�WR�VZLWFKHG�PRGH�DXGLR�SRZHU�DPSOLILHUV��3DUW���

4XLFN�UHIUHVKHU�RQ�WKH�WKUHH�VWDJH�DPSOLILHU



%R[����4XLFN�UHIUHVKHU�RQ�WKH�WKUHH�VWDJH�DPSOLILHU

7KH�YDVW�PDMRULW\�RI�FODVV�$�$%�%�DPSOLILHUV�IROORZ�WKH�FODVVLF���VWDJH�RS�DPS�VWUXFWXUH�

)LJXUH������7KH�EDVLF�WKUHH�VWDJH�DXGLR�DPSOLILHU�
,Q�)LJXUH������WKH�ILUVW�VWDJH�LV�D�WUDQVFRQGXFWDQFH�DPSOLILHU�FRQYHUWLQJ�WKH�YROWDJH�GLIIHUHQFH�EHWZHHQ�WZR�LQSXW�QRGHV�LQWR�D�FXUUHQW�

7UDQVFRQGXFWDQFH�RI�D�ORQJ�WDLOHG�SDLU�ZLWK�QR�HPLWWHU�GHJHQHUDWLRQ�LV

ZKHUH�97�LV�WKH�WKHUPDO�YROWDJH�RI���P9��DW�URRP�WHPSHUDWXUH���7KH�VHFRQG�VWDJH�LV�D�WUDQVLPSHGDQFH�DPSOLILHU�WKDW�WDNHV�LWV�LQSXW
FXUUHQW�IURP�WKH�ILUVW�VWDJH�DQG�RXWSXWV�D�YROWDJH�HTXDO�WR

8QGHU�QR�FLUFXPVWDQFHV�VKRXOG�WKH�VHFRQG�VWDJH�HYHU�EH�UHIHUUHG�WR�DV�WKH��YROWDJH�DPSOLILHU�VWDJH���,W�KDV�D�FXUUHQW�LQSXW�DQG�D
YROWDJH�RXWSXW��7U\LQJ�WR�XQGHUVWDQG�WKH�WKUHH�VWDJH�DPSOLILHU�DV�WKH�FDVFDGH�RI�WKUHH�YROWDJH�DPSOLI\LQJ�VWDJHV�LV�LPSRVVLEOH�DQG

PHDQLQJOHVV��,�XUJH�P\�WZR�PRUH�IDPRXV�FROOHDJXHV�WR�FHDVH�WKLV�9$6�UXEELVK�IRUWKZLWK��<RX
UH�FRQIXVLQJ�\RXU�UHDGHUV�
7KH�FRPSHQVDWLRQ�FDSDFLWRU�&�KDV�WKUHH�IXQFWLRQV��LQ�WKLV�RUGHU�

f�5HGXFLQJ�WKH�RXWSXW�LPSHGDQFH�RI�WKH�PLGGOH�VWDJH�VR�WKDW�WKH�LQSXW�FDSDFLWDQFH�RI�WKH�RXWSXW�VWDJH�GRHV�QRW�DGG�VLJQLILFDQW�UROO�RII
DQG�SKDVH�VKLIW�

f�5HGXFLQJ�WKH�LQSXW�LPSHGDQFH�RI�WKH�PLGGOH�VWDJH�VR�WKDW�WKH�LPSDFW�RI�WKH�PLOOHU�FDSDFLWDQFH�RI�WKH�LQSXW�VWDJH�WUDQVLVWRUV�LV
PLQLPL]HG�

f�,QVXULQJ�WKDW�ORRS�JDLQ�LV�OHVV�WKDQ�XQLW\�EHIRUH�WKH�SUHYLRXV�WZR�LQWURGXFH�WRR�PXFK�SKDVH�VKLIW�
7KH�WKLUG�VWDJH��WKH�SRZHU�VWDJH��KDV�D�JDLQ�RI�HVVHQWLDOO\����&�LV�FKRVHQ�VXFK�WKDW�WKLV�LV�YDOLG�RYHU�WKH�HQWLUH�ZRUNLQJ�EDQGZLGWK��7KXV�

WKH�DSSUR[LPDWH�WUDQVIHU�IXQFWLRQ�EHFRPHV

:LWKRXW�HPLWWHU�GHJHQHUDWLRQ�WKLV�EHFRPHV

)URP�WKLV�ZH�OHDUQ�WKDW�WKH�JDLQ�EDQGZLGWK�SURGXFW�LV

0D[LPXP�VOHZ�UDWH�LV�DOVR�HDVLO\�GHULYHG�IURP�WKH�IDFW�WKDW�WKH�LQSXW�VWDJH�FDQ�SXW�RXW�QR�PRUH�WKDQ�LWV�WDLO�FXUUHQW�LQ�HLWKHU�GLUHFWLRQ�

,I�QR�HPLWWHU�GHJHQHUDWLRQ�LV�XVHG��PD[LPXP�VOHZ�UDWH�DQG�JDLQ�EDQGZLGWK�SURGXFW�DUH�GLUHFWO\�UHODWHG�

:KDW�LV�6OHZ�,QGXFHG�'LVWRUWLRQ"



%R[����:KDW�LV�6OHZ�,QGXFHG�'LVWRUWLRQ"

,Q�WKH�VHFWLRQ��4XLFN�UHIUHVKHU�RQ�WKH�WKUHH�VWDJH�DPSOLILHU��ZH�VDZ�WKDW�WKH�WUDQVLPSHGDQFH�VWDJH
SURGXFHV�DQ�RXWSXW�YROWDJH�HTXDO�WR

7KDW
V�DV�PXFK�DV�VD\LQJ�WKDW�WKH�LQSXW�FXUUHQW�LV�SURSRUWLRQDO�WR�WKH�UDWH�RI�FKDQJH��VOHZ�UDWH��RI
WKH�RXWSXW�YROWDJH�

)RU�VPDOO�VLJQDO�SXUSRVHV�ZH�FDQ�PRGHO�WKH�LQSXW�VWDJH�DV�D�VLPSOH�WUDQVFRQGXFWDQFH�EXW�IRU�IDVW
VLJQDOV�WKLV�LV�QR�ORQJHU�WKH�FDVH��)RU�ODUJH�LQSXW�VLJQDOV�WKH�EHKDYLRXU�LV�UDWKHU�QRQ�OLQHDU�

7KLV�LV�D�IXQFWLRQ�ZLWK�D�VORSH�HTXDO�WR�JP�DW�9GLII ��DQG�OHYHOOLQJ�RII�DW����,E��6ROYLQJ�IRU�9GLII�ZH
JHW

)RU�VRPH�UHDVRQ�,�QRZ�IHHO�WKLV�VXGGHQ�XUJH�WR�ULG�P\VHOI�RI�&�DQG�,E�LQ�WKLV�IRUPXOD�

2I�FRXUVH�,�VKRXOG�QRZ�JR�RQ�DQG�GHULYH�D�VHULHV�H[SDQVLRQ�DQG�ZRUN�RXW�H[DFW�GLVWRUWLRQ�ILJXUHV
EXW�,�VKDQ
W��7KH�PDLQ�WDNH�KRPH�SRLQW�KHUH�LV�WKDW�WKH�IXQFWLRQ�LV�V\PPHWULFDO�DQG�WKHUHIRUH
FRQVLVWV�RI�RQO\�RGG�KDUPRQLFV�RI�ZKLFK�WKH�ORZHVW��WKH�WKLUG��LQFUHDVHV�SURSRUWLRQDOO\�WR�WKH�WKLUG
SRZHU�RI�WKH�DPSOLWXGH�RI�9GLII��DQG�KHQFH�RI�WKH�WKLUG�SRZHU�RI�ERWK�WKH�RXWSXW�DPSOLWXGH�DQG
IUHTXHQF\��6R�ZH�WKURZ�RXW�DOO�WKH�FRQVWDQWV�DQG�ZULWH�WKDW�SURSRUWLRQDOLW\�DV�

1RZ�,�UHPHPEHU�ZK\�,�ZDQWHG�*%:�LQ�WKHUH��1RW�RQO\�LV�VOHZ�LQGXFHG�GLVWRUWLRQ�SURSRUWLRQDO�WR
WKH�WKLUG�SRZHUV�RI�IUHTXHQF\�DQG�VLJQDO�OHYHO��LW�LV�DOVR�LQYHUVHO\�SURSRUWLRQDO�WR�WKH�WKLUG�SRZHU�RI
*%:��,PSURYLQJ�*%:�E\�D�IDFWRU�RI�WZR��FDXVHV�VOHZ�LQGXFHG�GLVWRUWLRQ�WR�GURS�E\�D�IDFWRU�RI
HLJKW�
7KHUH�LV�D�FRPPRQ�PLVFRQFHSWLRQ�WKDW�RQO\�7,0�WHVWV�ZLOO�OD\�EDUH�VOHZ�LQGXFHG�GLVWRUWLRQ��7KLV�LV
QRW�DW�DOO�WKH�FDVH��2Q�D�7+'�YV��IUHTXHQF\�VZHHS��VOHZ�LQGXFHG�GLVWRUWLRQ�ORRNV�OLNH�D�VKDUS
LQFUHDVH�LQ�7+'�WRZDUGV�WKH�KLJKHVW�IUHTXHQFLHV��7KH�RQO\�WKLQJ�7,0�GRHV�VSHFLDO�LV�VWUHVV�WKH
DPSOLILHU�KDUGHU�DQG�FUHDWH�GLVWRUWLRQ�SURGXFWV�LQVLGH�WKH�DXGLR�EDQG��PDNLQJ�WKH�SUREOHP�PRUH
HDVLO\�YLVLEOH�
$�PRUH�PRGHUQ�DSSURDFK�WKDW�GRHV�WKH�VDPH�WKLQJ�LV�D�VLPSOH�,0'�WHVW�ZLWK�D����
����N+]�����N+]�WZR�WRQH�VWLPXOXV��$Q\WKLQJ�D�7,0�WHVW�FDQ�WHOO�XV�LV�H[SRVHG�ZLWK�HTXDO�HDVH
ZLWK�WKLV�WHVW��,Q�DGGLWLRQ�LW�GRHV�QRW�UHO\�RQ�VOHZ�UDWHV�WKDW�QR�DXGLR�VLJQDO�DFWXDOO\�KDV�


