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:HOFRPH�ZHOFRPH���0\�QDPH�LV�0HUFHGHV�%HUQDUG��$QG�WRGD\�ZH¶UH�JRLQJ�WR�EH�
WDONLQJ�DERXW�KRZ�WR�JHW�FRPI\�LQ�D�QHZ�FRGHEDVH��6R�NLFN�EDFN��UHOD[��DQG�PDNH�
\RXUVHOI�DW�KRPH�
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,I�\RX�DUH�VRPHRQH�ZKR�OLNHV�WR�IROORZ�DORQJ�ZLWK�VOLGHV��,¶YH�SXEOLVKHG�WKHP�RQ�P\�
ZHEVLWH�
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��\HDUV�DJR��6DUDK�0HL�JDYH�D�JUHDW�NH\QRWH�DW�5DLOV&RQI�DERXW�/LYDEOH�&RGH��,�
HQFRXUDJH�\RX�WR�FKHFN�LW�RXW�LI�\RX�KDYHQ¶W�VHHQ�LW��6KH�WDONHG�DERXW�KRZ�ZULWLQJ�
DSSOLFDWLRQV�LV�QR�ORQJHU�OLNH�FRQVWUXFWLRQ�RU�DUFKLWHFWXUH��:H¶UH�QRW�IRFXVHG�RQ�
PDNLQJ�EXLOGLQJV��
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1RZ�ZH¶UH�IRFXVHG�RQ�PDNLQJ�WKRVH�EXLOGLQJV�OLYDEOH�IRU�RXUVHOYHV�DQG�RXU�WHDP��:H�
RUJDQL]H�WKH�VSDFH�DQG�WKH�FRGH�VR�ZH�FDQ�GR�WKH�WKLQJV�ZH�ZDQW�WR�GR�FRPIRUWDEO\�

,�UHDOO\�OLNHG�WKLV�PHWDSKRU�IRU�WKLQNLQJ�DERXW�D�FRGHEDVH�OLNH�D�KRXVH�WKDW�\RX�
GHFRUDWH�DQG�PDNH�\RXU�RZQ�
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,¶YH�EHHQ�D�FRQVXOWDQW�IRU�WKH�ODVW����\HDUV��7KLV�PHDQV�WKDW�,�GRQ¶W�UHDOO\�JHW�WR�FODLP�
DQ\�FRGHEDVH�DV�KRPH��,�ZRUN�LQ�XS�WR����UHSRV�D�\HDU��-XVW�ODVW�\HDU��,�SXVKHG�
SURGXFWLRQ�FRGH�LQ����UHSRV�WKDW�,�FDQ�UHPHPEHU��
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6R�EHFDXVH�,�GRQ¶W�JHW�JHW�WR�FODLP�DQ\�FRGHEDVH�DV�P\�KRPH�EDVH��,W�PHDQV�WKDW�,�
KDYH�WR�ILQG�ZD\V�WR�PDNH�P\VHOI�IHHO�DW�KRPH�LQ�D�SODFH�WKDW�LVQ¶W�UHDOO\�PLQH�

,W¶V�OLNH�,¶P�D�UHYHUVH�GLJLWDO�QRPDG��,�DOZD\V�ZRUN�RXW�RI�WKH�VDPH�RIILFH�EXW�LQ�
FRPSOHWHO\�GLIIHUHQW�GLJLWDO�VSDFHV��,W¶V�WKH�$LU%QE�RI�FRGLQJ�

$QG�,GN�DERXW�\RX�EXW�DV�PXFK�DV�,�ZRXOG�ORYH�WR�EH�D�ZRUOG�WUDYHOHU��OLYLQJ�RXW�RI�D�
VXLWFDVH�VWUHVVHV�PH�RXW�MXVW�D�ELW�
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(YHQ�WKRXJK�MXPSLQJ�LQWR�D�QHZ�FRGHEDVH�LV�VRPHWKLQJ�,�GR�SUHWW\�UHJXODUO\��LW�DOZD\V�
JLYHV�PH�D�ELW�RI�DQ[LHW\��:KDW�LI�WKLV�LV�WKH�ILUVW�RQH�WKDW�VWXPSV�PH"�:KDW�LI�,�FDQ¶W�
ILQG�P\�ZD\�DURXQG"�:KDW�LI�WKH�KRXVH�GRHVQ¶W�KDYH�D�EORZ�GU\HU�RU�WRZHOV"

7KLV�DQ[LHW\�LV�VXSHU�QRUPDO��$QG�MXVW�OLNH�DQ\�VHDVRQHG�WUDYHOHU�ZLOO�WHOO�\RX��LW�JHWV�
HDVLHU�WKH�PRUH�\RX�GR�LW��<RX�ILJXUH�RXW�KRZ�WR�TXLFNO\�DVVHVV�D�VSDFH�WR�PDNH�VXUH�
LW�KDV�ZKDW�\RX�QHHG��<RX�OHDUQ�ZKDW�ELWV�DUH�PRVW�LPSRUWDQW�DQG�ZKLFK�RQHV�DFWXDOO\�
DUHQ¶W�RU�DW�OHDVW�QRW�ULJKW�DZD\��

2Q�\RXU�ILUVW�PRUQLQJ�RI�\RXU�YLVLW��\RX¶OO�QHHG�WR�ILQG�WKH�WRZHOV�DQG�ILJXUH�RXW�KRZ�WR�
ZRUN�WKH�VKRZHU�EXW�\RX�ZRQ¶W�QHHG�WR�ZRUU\�DERXW�OHDUQLQJ�KRZ�WKH�IDQF\�VRXQG�
V\VWHP�ZRUNV�RU�JRLQJ�WKURXJK�WKH�FORVHWV�WR�ILQG�DOO�WKH�FOHDQLQJ�VXSSOLHV�MXVW�\HW�
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,I�,¶P�JRLQJ�WR�EH�VKRZLQJ�\RX�KRZ�WR�JHW�FRPI\�LQ�D�EUDQG�QHZ�VSDFH��LW�VKRXOG�EH�D�
EUDQG�QHZ�VSDFH�IRU�PH�WRR��6R�IRU�WKLV�WDON��,�GHFLGHG�WR�PDNH�D�FRQWULEXWLRQ�WR�DQ�
RSHQ�VRXUFH�UHSR�WKDW�,¶YH�QHYHU�UHDOO\�ORRNHG�DW�EXW�ZH�DOO�XVH�DOO�WKH�WLPH��
UXE\JHPV�RUJ��6KRXWRXW�WR�5XE\�&HQWUDO�ZKR�PDLQWDLQV�5XE\*HPV�DQG�ZKR�DOVR�LV�
KRVWLQJ�WKLV�ZRQGHUIXO�FRQIHUHQFH�IRU�XV���
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%HIRUH�\RX�FDQ�FRQWULEXWH�WR�D�QHZ�FRGHEDVH��\RX�KDYH�WR�JHW�D�KLJK�OHYHO�
XQGHUVWDQGLQJ�RI�ZKDW¶V�WKHUH�DQG�ZKHUH�WKLQJV�DUH��:KHQ�\RX¶UH�VWD\LQJ�LQ�DQ�
$LU%QE��WKH�ILUVW�WKLQJ�\RX�GR�LV�ZDON�WKURXJK�WKH�KRXVH�ULJKW"�2U�LI�\RX¶UH�YLVLWLQJ�D�
IULHQG�IRU�WKH�ILUVW�WLPH��WKH\�PLJKW�JLYH�\RX�D�WRXU��2U�DW�WKH�YHU\�OHDVW�VKRZ�\RX�WKH�
URRP�\RX¶UH�VWD\LQJ�LQ�DQG�WKH�EDWKURRP�
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'RFXPHQWDWLRQ�LV�WKH�SODFH�WR�VWDUW�\RXU�WRXU��,�NQRZ�QRW�HYHU\�FRGHEDVH�KDV�WKH�EHVW�
GRFXPHQWDWLRQ�EXW�WKHUH�LV�DOPRVW�DOZD\V�VRPHWKLQJ�WR�JHW�\RX�VWDUWHG��

/RRN�DW�WKH�5($'0(�DQG�IROORZ�OLQNV�\RX�ILQG�WKHUH��/RRN�IRU�FRQWULEXWLQJ�JXLGHV��
OLVWHG�GHSHQGHQFLHV��OLQNV�WR�VWDJLQJ�DQG�SURGXFWLRQ�VLWHV��GHVLJQ�GLDJUDPV��HWF�
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5XE\*HPV�RUJ�5($'0(�LV�SUHWW\�VOLP�EXW�,�OHDUQHG�D�ORW�RI�LQIRUPDWLRQ�IURP�LW��7KH�
PDLQ�KHOSIXO�SDUWV�RI�WKH�5($'0(�ZHUH�WKH�OLQNV�WKH\�LQFOXGHG�XQGHU�WKH�
&RQWULEXWLRQV�KHDGHU�
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,Q�WKH�OLQNHG�FRQWULEXWLRQ�JXLGHOLQHV��WKHUH¶V�WKLV�UHDOO\�KHOSIXO�HQWLW\�UHODWLRQVKLS�
GLDJUDP��:KHQ�,�ILQG�GLDJUDPV�LQ�GRFXPHQWDWLRQ��,�JHW�VR�H[FLWHG��,W¶V�OLNH�P\�KRVW�OHIW�
RXW�D�OLWWOH�WUD\�RI�FRRNLHV��

'LDJUDPV�DUH�D�VLPSOH�ZD\�WR�VKRZ�D�ORW�RI�LQIR�DOO�DW�RQFH��(5'V�VKRZ�\RX�PRGHO�
UHODWLRQVKLSV��VHTXHQFH�GLDJUDPV�FDQ�\RX�VKRZ�\RX�GDWD�IORZ��DQG�D�VLPSOH�IORZ�
FKDUW�FDQ�VKRZ�H[SHFWHG�DSS�EHKDYLRU�

,Q�WKLV�GLDJUDP��,�FDQ�VHH�WKDW�WKH�GDWDEDVH�LV�SUHWW\�VLPSOH��7KHUH�DUHQ¶W�WRR�PDQ\�
PRGHOV�IRU�PH�WR�NHHS�VWUDLJKW�DQG�,�VWDUW�WR�JHW�D�VHQVH�RI�ZKDW�,¶OO�ILQG�LQ�WKH�FRGH�

)RU�H[DPSOH�KHUH��,�FDQ�VHH�WKDW�8VHUV�DQG�:HEKRRNV�DUH�UHODWHG�VR�VRPHRQH�FDQ�
SUREDEO\�VHW�XS�ZHEKRRNV�IRU�WKHPVHOYHV�WR�EH�QRWLILHG�ZKHQ�VRPH�HYHQWV�RFFXU�
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2WKHU�SODFHV�,�OLNH�WR�ORRN�IRU�XVHIXO�LQIRUPDWLRQ�ZKHQ�,¶P�MXPSLQJ�LQWR�QHZ�FRGH�LV�
6ODFN�WKUHDGV�DQG�SURMHFW�PDQDJHPHQW�WLFNHWV��%RWK�RI�WKRVH�FRXOG�WXUQ�LQWR�JLDQW�
EODFN�KROHV�RI�LQIRUPDWLRQ�VR�LW¶V�LPSRUWDQW�WR�WLPHER[�\RXUVHOI��,�W\SLFDOO\�RQO\�ORRN�
EDFN�D�VSULQW�RU�WZR�WR�VHH�ZKDW�WKH�WHDP�KDV�EHHQ�IRFXVLQJ�WKHLU�WLPH�DQG�HQHUJ\�RQ�
ODWHO\�DQG�ZKHUH�WKDW�ILWV�LQ�ZLWK�WKH�UHSR��$Q\�ORQJHU�WKDQ�WKDW�DQG�\RX¶UH�ZDVWLQJ�
YDOXDEOH�EUDLQ�VSDFH�RQ�LQIR�WKDW�FRXOG�DOUHDG\�EH�RXWGDWHG�
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/���ǅ����

5XE\JHPV�RUJ¶V�FRQWULEXWLRQ�JXLGHOLQHV�SURYLGHG�HYHU\WKLQJ�,�QHHGHG�WR�NQRZ�DERXW�
KRZ�WR�JHW�WKH�SURMHFW�VHW�XS��$IWHU�,�UHDG�WKH�5($'0(�DQG�OLQNHG�GRFXPHQWV��WKDW¶V�
ZKHUH�,�XVXDOO\�JR�QH[W��,�OHDUQ�D�ORW�DERXW�D�SURMHFW�E\�WU\LQJ�WR�JHW�DOO�WKH�SLHFHV�
ZRUNLQJ��
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,�WKLQN�RI�WKLV�D�OLWWOH�ELW�OLNH�ZDONLQJ�WKURXJK�WKH�KRXVH�DQG�ILQGLQJ�DOO�WKH�WKLQJV�\RX¶OO�
QHHG�HYHU\�GD\�DQG�PDNLQJ�VXUH�\RX�NQRZ�ZKHUH�WKH\�DUH��6LOYHUZDUH"�&KHFN��
5HPRWHV"�&KHFN��&RUUHFW�5XE\�YHUVLRQ"�&KHFN��'DWDEDVH"�&KHFN�

$V�\RX¶UH�VHWWLQJ�WKH�UHSR��SD\�DWWHQWLRQ�WR�GLIIHUHQW�VHUYLFHV�\RX¶OO�QHHG��
Ɣ :KDW�GDWDEDVH"�
Ɣ :KDW�FDFKH"�
Ɣ :KDW�ZHE�VHUYHU"�
Ɣ $UH�WKHUH�DQ\�RWKHU�VHUYLFHV�WKDW�WKLV�UHSR�LV�GHSHQGHQW�RQ"�
Ɣ +RZ�LV�WKH�DSS�GHSOR\HG"�

$OO�RI�WKLV�LQIRUPDWLRQ�LV�KHOSIXO�IRU�\RX�DV�\RX�IRUP�D�PHQWDO�PRGHO�RI�WKLV�FRGHEDVH�
DQG�KRZ�LW�ILWV�LQWR�WKH�ZLGHU�V\VWHP�
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,I�WKH�SURMHFW�LV�FRQWDLQHUL]HG��ORRNLQJ�DW�WKH�FRQWDLQHU�FRQILJ�LV�D�JRRG�SODFH�WR�VWDUW�WR�
ILQG�WKLV�LQIR��,I�LW¶V�QRW��WKH�DFW�RI�VHWWLQJ�WKH�SURMHFW�XS�ZLOO�SUREDEO\�UHTXLUH�\RX�WR�VHW�
XS�HDFK�RI�WKHVH�GHSHQGHQFLHV�VHSDUDWHO\�VR�\RX¶OO�EH�DZDUH�RI�WKHP�E\�WKH�WLPH�\RX�
JHW�WKH�SURMHFW�UXQQLQJ�
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'XULQJ�SURMHFW�VHW�XS��\RX¶OO�DOVR�ILQG�RXW�KRZ�GHY�IULHQGO\�WKH�FRGHEDVH�LV��+RZ�PXFK�
KHOS�GR�\RX�QHHG�IURP�RWKHU�PHPEHUV�RI�\RXU�WHDP�MXVW�WR�JHW�WKH�DSS�UXQQLQJ"�&DQ�
\RX�GR�LW�E\�\RXUVHOI�LQ�DQ�KRXU�RU�OHVV"�,I�LW�WDNHV�\RX���GD\V�DQG�UHTXLUHV���WHDP�
PHPEHUV�WU\LQJ�WR�KHOS�\RX�JHW�XQVWXFN��\RX�PLJKW�SUHSDUH�IRU�WKHUH�WR�D�PHVV�
ZDLWLQJ�IRU�\RX�RQ�WKH�RWKHU�VLGH�RI�WKH�GRRU�
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$IWHU�JHWWLQJ�WKH�SURMHFW�VHW�XS��,�ILQG�LW�KDUG�WR�WU\�WR�DEVRUE�PXFK�PRUH�DERXW�WKH�
FRGH�LQ�WKH�DEVWUDFW��

,I�VRPHRQH�LV�WU\LQJ�WR�GHVFULEH�D�IORRU�SODQ�WR�\RX��LW�FDQ�EH�SUHWW\�KDUG�WR�
XQGHUVWDQG��,�KDG�WKLV�WLQ\�VWXGLR�DSDUWPHQW�WKDW�ZDV�VKDSHG�OLNH�D�WHWULV�SLHFH�ZKHUH�
WKHUH�ZDV�D�KDOOZD\�ZKHQ�\RX�ZDONHG�LQ��ZLWK�D�EDWKURRP�RII�WR�WKH�VLGH�DQG�D�ELJ�
FORVHW�RSSRVLWH�LW��$W�WKH�HQG�RI�WKH�KDOOZD\�ZDV�WKH�PDLQ�OLYLQJ�VSDFH�EXW�WKHQ�LW�
ZUDSSHG�DURXQG�ZLWK�WKH�NLWFKHQ�LQ�WKH�RWKHU�HQG��$QG�QR�PDWWHU�KRZ�VLPSOH�,�WU\�WR�
H[SODLQ�LW��,�IHHO�OLNH�,�DOZD\V�OHDYH�VRPHRQH�FRQIXVHG�

7U\LQJ�WR�OHDUQ�DERXW�D�FRGHEDVH�E\�RQO\�UHDGLQJ�LW�DQG�LWV�GRFV�LV�NLQGD�OLNH�WKDW�
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2QFH�,�KDYH�WKH�SURMHFW�UXQQLQJ��,�SLFN�XS�D�WLFNHW�RU�DQ�LVVXH�DQG�VWDUW�ZRUNLQJ�RQ�
XQGHUVWDQGLQJ�LW�DQG�WKH�FKDQJHV�LW�UHTXLUHV��
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ˌˢ˨�˗ˢˡϠ˧�ˡ˘˘˗�˧ˢ�
˞ˡˢ˪�˘˩˘˥ˬ˧˛˜ˡ˚

7KLV�LV�WKH�PDLQ�WDNHDZD\�RI�WKLV�WDON��<RX�GRQ¶W�QHHG�WR�OHDUQ�WKH�ZKROH�FRGHEDVH�WR�
PDNH�D�YDOXDEOH�FRQWULEXWLRQ��%\�WDFNOLQJ�ELWH�VL]HG�LVVXHV�WLFNHW�E\�WLFNHW��\RX¶OO�OHDUQ�
PRUH�DQG�IDVWHU�WKDQ�LI�\RX�IHHO�SUHVVXUHG�WR�XQGHUVWDQG�WKH�ZKROH�V\VWHP�EHIRUH�\RX�
SLFN�XS�D�WLFNHW�
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/HDUQLQJ�WKLV�ZD\�WDNHV�DGYDQWDJH�RI�ERWK�VFDIIROGLQJ�DQG�VSDFHG�OHDUQLQJ��
6FDIIROGLQJ�LV�EUHDNLQJ�XS�OHDUQLQJ�LQWR�FKXQNV�DQG�SURYLGLQJ�D�WRRO��RU�VWUXFWXUH��ZLWK�
HDFK�FKXQN��LQ�WKLV�FDVH�D�VSHFLILF�EXJ�WR�UHVROYH�RU�VPDOO�IHDWXUH�WR�LPSOHPHQW��
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$QG�VSDFHG�OHDUQLQJ�UHIHUV�WR�SUDFWLFLQJ�DW�UHJXODU�LQWHUYDOV�ZKLFK�LV�PRUH�HIIHFWLYH�
WKDQ�SUDFWLFLQJ�DOO�DW�RQFH��
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ʸˡ˖ˢ˗˜ˡ˚�˩˔˥˜˔˕˜˟˜˧ˬ�˧˛˘ˢ˥ˬ

$QG�WKHUH�DUH�PXOWLSOH�SV\FKRORJLFDO�WKHRULHV�WKDW�EDFN�XS�WKH�HIILFDF\�RI�OHDUQLQJ�WKLV�
ZD\�

(QFRGLQJ�YDULDELOLW\�WKHRU\��OHDUQLQJ�RYHU�WLPH�LV�PRUH�OLNHO\�WR�LQFOXGH�D�ODUJHU�YDULHW\�
RI�FRQWH[WV��VXFK�DV�ZHDWKHU��ZDYH�KHLJKW��ORFDWLRQV�DQG�REVHUYDWLRQV�
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ˆ˧˨˗ˬʠˣ˛˔˦˘�˥˘˧˥˜˘˩˔˟�˧˛˘ˢ˥ˬ

ʸˡ˖ˢ˗˜ˡ˚�˩˔˥˜˔˕˜˟˜˧ˬ�˧˛˘ˢ˥ˬ

$QG�WKHUH�DUH�PXOWLSOH�SV\FKRORJLFDO�WKHRULHV�WKDW�EDFN�XS�WKH�HIILFDF\�RI�OHDUQLQJ�WKLV�
ZD\�

6WXG\�SKDVH�UHWULHYDO�WKHRU\��PHPRU\�SDWKZD\V�DUH�LPSURYHG�ZLWK�HDFK�QHZ�OHDUQLQJ�
RSSRUWXQLW\�GXH�WR�WKH�UHSHDWHG�UHWULHYDO�RI�PHPRULHV�IURP�ORQJ�WHUP�PHPRU\
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ˆ˧˨˗ˬʠˣ˛˔˦˘�˥˘˧˥˜˘˩˔˟�˧˛˘ˢ˥ˬ

ʶˢˡ˦ˢ˟˜˗˔˧˜ˢˡ�˧˛˘ˢ˥ˬ

ʸˡ˖ˢ˗˜ˡ˚�˩˔˥˜˔˕˜˟˜˧ˬ�˧˛˘ˢ˥ˬ

$QG�WKHUH�DUH�PXOWLSOH�SV\FKRORJLFDO�WKHRULHV�WKDW�EDFN�XS�WKH�HIILFDF\�RI�OHDUQLQJ�WKLV�
ZD\�

&RQVROLGDWLRQ�WKHRU\��WKH�PRUH�SUDFWLFH��NQRZQ�E\�WKH�WHFKQLFDO�WHUP�µUHKHDUVDO¶��WKDW�
RFFXUV��WKH�PRUH�OLNHO\�LW�LV�WKDW�WKH�OHDUQLQJ�ZLOO�EH�FRPPLWWHG�WR�ORQJ�WHUP�PHPRU\
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6R�LQ�WUXH�VFDIIROGLQJ�IDVKLRQ��,�ORRNHG�IRU�D�³JRRG�ILUVW�LVVXH´��,Q�WKLV�FDVH��WKHUH�ZDV�
RQO\�RQH��(DV\�FKRLFH�

KWWSV���JLWKXE�FRP�UXE\JHPV�UXE\JHPV�RUJ�LVVXHV�����

https://github.com/rubygems/rubygems.org/issues/2234
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7KLV�LVVXH�UHSRUWHG�ZDV�D�EXJ�ZKHUH�VRPHWLPHV�ZKHQ�DGGLQJ�DQ�RZQHU�WR�D�JHP��LW�
ZRXOG�VLOHQWO\�IDLO�



ˠ˘˥˖˘˗˘˦˕˘˥ˡ˔˥˗ʡ˖ˢˠʳˠ˘˥˖˘˗˘˦˖ˢ˗˘˦

+���ǅ
���
���
�

7R�VWDUW�ZRUNLQJ�RQ�D�WLFNHW��ZH�JHW�WR�XVH�RQH�RI�P\�IDYRULWH�VWUDWHJLHV�IRU�OHDUQLQJ�
PRUH�DERXW�WKH�UHOHYDQW�FRGH�ZKLFK�LV�GLJJLQJ�LQWR�YHUVLRQ�FRQWURO��,W¶V�D�OLWWOH�ELW�RI�
FRGH�DUFKDHRORJ\��

9HUVLRQ�FRQWURO�KLVWRU\��FRPPLW�PHVVDJHV��DQG�SDVW�SXOO�UHTXHVWV�WHOO�\RX�D�ORW�DERXW�
� ZKDW¶V�EHHQ�WULHG�EHIRUH
� ZKDW�KDV�ZRUNHG
� ZKDW�KDVQ¶W�ZRUNHG
� ZK\�FKDQJHV�ZHUH�PDGH
� DQG�ZKR�PDGH�WKHP

7KLV�LV�DOO�YDOXDEOH�LQIRUPDWLRQ�ZKHQ�\RX¶UH�WU\LQJ�WR�ZRUN�ZLWK�FRGH�\RX¶YH�QHYHU�
VHHQ�EHIRUH��,W�FDQ�VDYH�\RX�WLPH�IURP�WU\LQJ�WKH�ZURQJ�VROXWLRQ��,W�FDQ�KHOS�\RX�
XQGHUVWDQG�ZK\�D�SDUW�RI�WKH�FRGH�VHHPV�WR�PDNH�QR�VHQVH��,LW�FDQ�SRLQW�\RX�WRZDUG�
ZKR�WR�DVN�TXHVWLRQV�DQG�LI�WKH\¶UH�VWLOO�DYDLODEOH�WR�\RX�
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,Q�WKLV�FDVH��VRPHRQH�KDG�RSHQHG�D�35�IRU�WKLV�LVVXH���\HDUV�DJR�EXW�KDG�FORVHG�LW�
ZLWKRXW�PHUJLQJ��7KHLU�VROXWLRQ�KDG�EHHQ�WR�FKDQJH�WKH�CFUHDWHVC�WR�CFUHDWH�C�VR�WKDW�LI�
VDYLQJ�IDLOHG��LW�ZRXOG�UDLVH�DQ�HUURU�

,Q�WKH�FRQYHUVDWLRQ��RQH�RI�WKH�PHPEHUV�VXJJHVWHG�D�VOLJKW�FKDQJH�WR�FKHFN�WKH�
UHWXUQ�YDOXH�RI�WKH�VDYH�DQG�GLVSOD\�HUURUV��%XW�RYHUDOO��WKH�VROXWLRQ�DQG�PRUH�
KHOSIXOO\��WKH�ORFDWLRQ�RI�WKH�VROXWLRQ��ZRXOG�ZRUN��7KH�35�ZDV�FORVHG�GXH�WR�ODFN�RI�
DFWLYLW\�EXW�QRZ�,�NQRZ�WKDW�WKLV�FRXOG�EH�SDUW�RI�ZKDW�,�QHHG�
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0�ǆ��������ǅ
�ǆ�ǅ��

%HIRUH�,�VWDUW�PDNLQJ�FKDQJHV��,�OLNH�WR�PDNH�VXUH�,�XQGHUVWDQG�ZKDW�WKH�FRGH�LV�
GRLQJ��1RW�DOO�WKH�FRGH��MXVW�WKH�ELWV�,¶P�FRQFHUQHG�ZLWK�IRU�WKH�WLFNHW�,¶P�ZRUNLQJ�RQ��

,�ZRXOG�ORYH�WR�NQRZ�KRZ�WKH�ZKROH�FRGHEDVH�ZRUNV�EXW�WKHUH¶V�QR�ZD\�,�FDQ�KROG�DOO�
WKDW�FRQWH[W�LQ�P\�KHDG��6R�,�VWDUW�VPDOO��,¶P�LQWHQWLRQDOO\�VFDIIROGLQJ�DQG�VSDFLQJ�P\�
OHDUQLQJ��

,�WUDFH�WKH�IXQFWLRQDOLW\�,¶P�ZRUNLQJ�ZLWK�WKURXJK�WKH�FDOO�VWDFN�WR�VHH�ZKDW�PHWKRGV�
JHW�LQYRNHG�DQG�ZKDW�WKH\�GR��7KLV�VHHPV�VLPSOH�EXW�UHDGLQJ�VRPHRQH�HOVH¶V�FRGH�
FDQ�EH�FKDOOHQJLQJ��
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˃˥˘˦˘ˡ˧˔˧˜ˢˡ�ʿ˔ˬ˘˥

ʴˣˣ˟˜˖˔˧˜ˢˡ�ʿ˔ˬ˘˥

ʷ˔˧˔�ʿ˔ˬ˘˥

7R�JHW�VWDUWHG��\RX�QHHG�WR�ILQG�\RXU�HQWU\�SRLQW�LQWR�WKH�FRQWURO�IORZ��,�WHQG�WR�OLNH�WR�
ZRUN�IURP�WKH�IURQWHQG�GRZQ�WR�WKH�GDWDEDVH��ILQGLQJ�ZKHUH�D�XVHU�LQWHUDFWV�ZLWK�D�
IHDWXUH�DQG�WKHQ�IROORZLQJ�WKH�FRGH�WKDW�GLUHFWLRQ��
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˃˥˘˦˘ˡ˧˔˧˜ˢˡ�ʿ˔ˬ˘˥

ʴˣˣ˟˜˖˔˧˜ˢˡ�ʿ˔ˬ˘˥

ʷ˔˧˔�ʿ˔ˬ˘˥

%XW�LQ�VRPH�FDVHV�VWDUWLQJ�DW�WKH�GDWDEDVH�DQG�OHDUQLQJ�DERXW�WKH�PRGHOV�DQG�
DVVRFLDWLRQV�DQG�FOLPELQJ�XS�WR�WKH�IURQWHQG�PLJKW�EH�EHWWHU�
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FODVV�2ZQHUVKLS���$SSOLFDWLRQ5HFRUG

�EHORQJVBWR��UXE\JHP

�EHORQJVBWR��XVHU

�EHORQJVBWR��DXWKRUL]HU��FODVVBQDPH���8VHU�

�YDOLGDWHV��XVHUBLG��XQLTXHQHVV��^�VFRSH���UXE\JHPBLG�`

���ª

HQG

/HW¶V�VWDUW�E\�ORRNLQJ�DW�RXU�PRGHO�OD\HU��7KLV�LV�WKH�2ZQHUVKLS�PRGHO��7KH�LPSRUWDQW�
ELWV�ULJKW�QRZ�DUH�WKH�DVVRFLDWLRQV�DQG�YDOLGDWLRQV��:H�FDQ�LJQRUH�DQ\�FXVWRP�FODVV�
DQG�LQVWDQFH�PHWKRGV�XQWLO�ZH�HQFRXQWHU�WKHP�ZKLOH�ZH¶UH�WUDFLQJ�WKH�FRGH��,W�ORRNV�
OLNH�ZH�KDYH�D�IHZ�DVVRFLDWLRQV�DQG�ZH�FDQ�RQO\�KDYH�RQH�2ZQHUVKLS�SHU�
XVHU�UXE\JHP�FRPELQDWLRQ�
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,�ZDVQ¶W�IDPLOLDU�ZLWK�KRZ�RZQHUVKLSV�JHW�DGGHG�VR�WR�VWDUW�WUDFLQJ�WKH�FRGH�P\�
HQWU\SRLQW�ZDV�ILQGLQJ�DOO�WKH�LQVWDQFHV�ZKHUH�ZH�ZHUH�FUHDWLQJ�QHZ�RZQHUVKLSV�VLQFH�
,�ZDQW�WR�PDNH�VXUH�WKDW�QRQH�ZRXOG�VLOHQWO\�IDLO�DQ\PRUH��,¶P�QRW�XVLQJ�DQ\�IDQF\�,'(�
H[WHQVLRQV��MXVW�YDQLOOD�FRGH�VHDUFK�

7R�ILQG�ZKHUH�WKLV�LV�KDSSHQLQJ��,�OHDQHG�RQ�P\�$FWLYH5HFRUG�NQRZOHGJH��7DSSLQJ�LQWR�
SULRU�NQRZOHGJH�LV�D�VFDIIROGLQJ�WHFKQLTXH�WKDW�KHOSV�ZLWK�UHWDLQLQJ�LQIRUPDWLRQ�E\�
EXLOGLQJ�FRQQHFWLRQV�RI�ZKDW�\RX¶UH�OHDUQLQJ�WR�ZKDW�\RX�DOUHDG\�NQRZ�

)LUVW�XS��ZKHUH�DUH�ZH�LQLWLDOL]LQJ�QHZ�2ZQHUVKLSV��$SSDUHQWO\�QR�ZKHUH�
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2N��ZHOO�ZKDW�DERXW�ZKHUH�ZH¶UH�QRW�LQLWLDOL]LQJ�EXW�ZH¶UH�FUHDWLQJ"�7KLV�LV�LQWHUHVWLQJ��
,�FDQ�VHH�WKDW�WKHUH�LV�D�FXVWRP�FODVV�PHWKRG�RQ�WKH�2ZQHUVKLS�PRGHO�WKDW¶V�LQYRNHG�
LQ���SODFHV��6R�,¶OO�QRWH�WKRVH�GRZQ�DV�SODFHV�WR�FRPH�EDFN�WR�
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$QG�LQ�WKDW�PHWKRG��LW�ORRNV�OLNH�LW¶V�FUHDWLQJ�RZQHUVKLSV�IURP�WKH�UXE\JHP�
DVVRFLDWLRQ��7KDW¶V�DOVR�LQWHUHVWLQJ��,�ZRQGHU�LI�DQ\ZKHUH�HOVH�LQ�WKH�FRGHEDVH�IROORZV�
WKDW�SDWWHUQ�
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1RSH��ORRNV�OLNH�RZQHUVKLSV�FUHDWH�LV�RQO\�LQ�WKH�2ZQHUVKLS�FODVV�PHWKRG��
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%XW�RZQHUVKLSV�QHZ�LV�XVHG�LQ�D�FRXSOH�GLIIHUHQW�FRQWUROOHUV��6R�,¶OO�QRWH�WKRVH���
SODFHV�GRZQ�DV�ZHOO��
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PRGHOV�RZQHUVKLSBUHTXHVW�UE��2ZQHUVKLS�FUHDWHBFRQILUPHG

PRGHOV�UXE\JHP�UE��2ZQHUVKLS�FUHDWHBFRQILUPHG

DSS�FRQWUROOHUV�RZQHUVBFRQWUROOHU�UE��UXE\JHP�RZQHUVKLSV�QHZ

DSS�FRQWUROOHUV�DSL�Y��RZQHUVBFRQWUROOHU�UE��UXE\JHP�RZQHUVKLSV�QHZ

,�KDYH���SODFHV�QRZ�WR�ORRN�DW�RZQHUVKLSV�EHLQJ�FUHDWHG�DQG�VDYHG�WR�WKH�GDWDEDVH�

1RWLFH��WKDW�,�VWLOO�GRQ¶W�NQRZ�D�WRQ�DERXW�WKHVH���XVH�FDVHV��,�FRXOGQ¶W�WHOO�\RX�ZKHQ�
WKH\�JHW�FDOOHG�RU�IURP�ZKHUH��$QG�WKDW¶V�RN��,¶P�JRLQJ�WR�NHHS�P\�IRFXV�RQ�WKH�VPDOO�
WDVN�,¶P�WU\LQJ�WR�FRPSOHWH�
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�GHI�FUHDWH
���UHWXUQ�UHQGHUBDSLBNH\BIRUELGGHQ�XQOHVV�#DSLBNH\�FDQBDGGBRZQHU"

���RZQHU� �8VHU�ILQGBE\BQDPH�SDUDPV>�HPDLO@�
���LI�RZQHU
�����RZQHUVKLS� �#UXE\JHP�RZQHUVKLSV�QHZ�XVHU��RZQHU��DXWKRUL]HU��#DSLBNH\�XVHU�
�����LI�RZQHUVKLS�VDYH
�������'HOD\HG��-RE�HQTXHXH�2ZQHUVKLS&RQILUPDWLRQ0DLOHU�QHZ�RZQHUVKLS�LG��
�������UHQGHU�SODLQ����^RZQHU�GLVSOD\BKDQGOH̀ �ZDV�DGGHG�DV�DQ�XQFRQILUPHG�RZQHUª�
�����HOVH
�������UHQGHU�SODLQ��RZQHUVKLS�HUURUV�IXOOBPHVVDJHV�WRBVHQWHQFH��VWDWXV���XQSURFHVVª�
�����HQG
���HOVH
�����UHQGHU�SODLQ���2ZQHU�FRXOG�QRW�EH�IRXQG����VWDWXV���QRWBIRXQG
���HQG
�HQG

6R�OHW¶V�WDNH�D�ORRN�DW�WKH�FRQWUROOHUV�ILUVW��7KLV�LV�ZKHUH�ZH�KDYH�WKH�RZQHUVKLSV�QHZ��
$QG�WKLV�LV�ZKHUH�WKH�FKDQJHV�LQ�WKDW�FORVHG�35�ZHUH�WKDW�ZH�ORRNHG�DW�HDUOLHU�
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�GHI�FUHDWH
���UHWXUQ�UHQGHUBDSLBNH\BIRUELGGHQ�XQOHVV�#DSLBNH\�FDQBDGGBRZQHU"

���RZQHU� �8VHU�ILQGBE\BQDPH�SDUDPV>�HPDLO@�
���LI�RZQHU
�����RZQHUVKLS� �#UXE\JHP�RZQHUVKLSV�QHZ�XVHU��RZQHU��DXWKRUL]HU��#DSLBNH\�XVHU�
�����LI�RZQHUVKLS�VDYH
�������'HOD\HG��-RE�HQTXHXH�2ZQHUVKLS&RQILUPDWLRQ0DLOHU�QHZ�RZQHUVKLS�LG��
�������UHQGHU�SODLQ����^RZQHU�GLVSOD\BKDQGOH̀ �ZDV�DGGHG�DV�DQ�XQFRQILUPHG�RZQHUª�
�����HOVH
�������UHQGHU�SODLQ��RZQHUVKLS�HUURUV�IXOOBPHVVDJHV�WRBVHQWHQFH��VWDWXV���XQSURFHVVª�
�����HQG
���HOVH
�����UHQGHU�SODLQ���2ZQHU�FRXOG�QRW�EH�IRXQG����VWDWXV���QRWBIRXQG
���HQG
�HQG

7KLV�FRGH�PXVW�KDYH�EHHQ�XSGDWHG�VLQFH�WKH�LVVXH�ZDV�UHSRUWHG�EHFDXVH�LQ�ERWK�RI�
WKHVH�FRQWUROOHUV��WKH�YDOXH�RI�CVDYHC�LV�FKHFNHG��OLNH�WKH�VXJJHVWLRQV�LQ�WKH�FORVHG�
35�WKUHDG�VDLG���,I�WKH�RZQHUVKLS�LV�LQYDOLG�DQG�LV�QRW�VDYHG��WKHQ�DQ�HUURU�LV�UHSRUWHG�
WR�WKH�XVHU��6R�QHLWKHU�RI�WKH�FRQWUROOHUV�VHHP�WR�VWLOO�EH�SUREOHPV�

:KLFK�PHDQV�ZH¶YH�QDUURZHG�GRZQ�WKH�SRVVLEOH�UHPDLQLQJ�FXOSULWV�WR�MXVW�EH�WKH�
SODFHV�ZKHUH�WKH�FXVWRP�FODVV�PHWKRG�2ZQHUVKLS�FUHDWHBFRQILUPHG�LV�FDOOHG�
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�����ǆ��ǅ�����
���ǅ��

0\�DEVROXWH�����IDYRULWH�ZD\�WR�H[SORUH�DQG�XQGHUVWDQG�QHZ�FRGH�LV�LQWHUDFWLYH�
GHEXJJLQJ��,�OHDUQ�PRUH�IURP�WKLV�WKDQ�HYHQ�ZKDW�WKH�YHUVLRQ�FRQWURO�KLVWRU\�WHOOV�PH��
,¶P�QRW�D�GHEXJJLQJ�SXULVW�DQG�ORYH�DQG�XVH�P\�CSXWVC�VWDWHPHQWV�ZKHQ�WKH\�IHHO�ULJKW�
EXW�,�ILQG�WKDW�WKH�FRQWURO�DQG�WKH���ZD\�FRPPXQLFDWLRQ�WKDW�LQWHUDFWLYH�GHEXJJLQJ�
SURYLGHV�KHOSV�PH�OHDUQ�D�ORW�DQG�YHU\�TXLFNO\�

<RX�FDQ�WKLQN�RI�LQWHUDFWLYH�GHEXJJLQJ�OLNH�RSHQLQJ�GUDZHUV�DQG�FORVHWV�WR�VHH�ZKDW¶V�
LQ�WKHUH�DQG�WDNH�DQ�LQYHQWRU\�RI�HYHU\WKLQJ�\RX�KDYH�DYDLODEOH�
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�

�GHI�VHOI�FUHDWHBFRQILUPHG �UXE\JHP��XVHU��DSSURYHU�

���RZQHUVKLS� �UXE\JHP�RZQHUVKLSV�FUHDWH�XVHU��XVHU��DXWKRUL]HU��DSSURYHU�

���ELQGLQJ�SU\

���VXFFHVV� �RZQHUVKLS�FRQILUP�

���ELQGLQJ�SU\

�HQG

,Q�WKLV�FDVH��,�ZDQWHG�WR�NQRZ�ZKDW�WKDW�FODVV�PHWKRG�ZDV�GRLQJ��$QG�KRZ�LW�KDQGOHG�
QRQ�YDOLG��QRQ�SHUVLVWHG�PRGHOV���6R�,�WKUHZ�D�FRXSOH�SU\�VWDWHPHQWV�LQ�WKH�PHWKRG��
VHW�WKH�UHWXUQ�YDOXH�RI�FRQILUP��WR�D�YDULDEOH�VR�,�FRXOG�LQVSHFW�LW«
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DQG�WKHQ�FUDFNHG�RSHQ�WKH�UDLOV�FRQVROH



ˠ˘˥˖˘˗˘˦˕˘˥ˡ˔˥˗ʡ˖ˢˠʳˠ˘˥˖˘˗˘˦˖ˢ˗˘˦ ˠ˘˥˖˘˗˘˦˕˘˥ˡ˔˥˗ʡ˖ˢˠʳˠ˘˥˖˘˗˘˦˖ˢ˗˘˦

+HUH��\RX¶OO�VHH�WKDW�WKHUH�DUH�QR�2ZQHUVKLSV�LQ�WKH�GDWDEDVH
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$QG�,�LQLWLDOL]HG�WKH�YDULDEOHV�,¶OO�QHHG�WR�SDVV�DV�SDUDPHWHUV�WR�WKDW�FUHDWHBFRQILUPHG�
PHWKRG�
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2QFH�,�UXQ�FUHDWHBFRQILUPHG«
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WKH�FRGH�ZLOO�SDXVH�H[HFXWLRQ�DW�P\�ILUVW�EUHDNSRLQW��
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+HUH��\RX¶OO�VHH�WKDW�ZH¶YH�FUHDWHG�DQ�RZQHUVKLS��$QG�ZKHQ�,�ORRN�DW�WKH�YDOXH�RI�LW��LW�
ORRNV�JRRG�WR�PH��,W�KDV�DQ�LG�VR�ZH�NQRZ�LW¶V�SHUVLVWHG�DQG�,�FDQ�VHH�DOO�LWV�
SURSHUWLHV�
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6R�QRZ�,�ZDQW�WR�VWHS�LQWR�WKDW�CFRQILUP�C�PHWKRG�DQG�VHH�ZKDW¶V�KDSSHQLQJ��
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:H�FDQ�VHH�LW�MXVW�FDOOV�WKH�YDQLOOD�XSGDWH�PHWKRG�LI�WKH�PRGHO�KDVQ¶W�EHHQ�FRQILUPHG�
\HW�DQG�UHWXUQV�WKH�YDOXH�RI�WKH�XSGDWH��,¶P�JODG�,�VWHSSHG�LQWR�WKLV�PHWKRG�EHFDXVH�,�
ZRXOG�DVVXPH�WKDW�LW�UDQ�XSGDWH��WR�UDLVH�DQ�HUURU�LI�WKH�PRGHO�ZDV�LQYDOLG�EXW�LW�
GRHVQ¶W��LW�ZRXOG�MXVW�UHWXUQ�IDOVH�
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6R�ZKHQ�,�JR�WR�WKH�QH[W�OLQH��\RX�VHH�,�FRPH�EDFN�XS�LQWR�WKH�FUHDWHBFRQILUPHG�
PHWKRG
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DQG�,�FDQ�FKHFN�WKH�YDOXH�RI�VXFFHVV�ZKLFK�LV�WUXH��$QG�WKDW¶V�ZKDW�ZRXOG�EH�UHWXUQHG�
LQ�D�VXFFHVVIXO�FDVH�
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$QG�\RX�FDQ�VHH�WKDW�ZH�QRZ�KDYH�RQH�2ZQHUVKLS�LQ�WKH�GDWDEDVH�
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1RZ�,�ZDQW�WR�ORRN�DW�WKH�EHKDYLRU�RI�DQ�XQVXFFHVVIXO�FDVH��6R�,¶P�JRLQJ�WR�GR�WKH�
H[DFW�VDPH�WKLQJ�DQG�WU\�WR�FUHDWH�D�GXSOLFDWH�FRQILUPHG�RZQHUVKLS«
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IRU�WKH�VDPH�XVHU�DQG�UXE\JHP�
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:KHQ�ZH�ORRN�DW�WKH�YDOXH�RI�WKH�FUHDWHG�RZQHUVKLS��\RX¶OO�VHH�WKDW�LW�GRHVQ¶W�KDYH�DQ�
LG�VR�LW�ZDVQ¶W�SHUVLVWHG�WR�WKH�GDWDEDVH�
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%HFDXVH�,�DOUHDG\�NQRZ�ZKDW�WKH�FRQILUP�PHWKRG�GRHV��,¶P�MXVW�JRLQJ�WR�QH[W�RYHU�LW«�
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«DQG�YHULI\�WKDW�LW�UHWXUQHG�IDOVH�OLNH�,�H[SHFWHG��:KLFK�LW�GLG�
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,¶P�DOVR�JRLQJ�WR�YHULI\�WKDW�WKH�RZQHUVKLS�LV�LQYDOLG�
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$QG�,¶P�JRLQJ�WR�WDNH�D�ORRN�DW�LWV�HUURUV�ZKLFK�PDWFK�ZKDW�ZH¶G�H[SHFW��%HFDXVH�WKLV�
FUHDWHBFRQILUPHG�PHWKRG�UHWXUQV�WKH�YDOXH�IURP�WKH�FRQILUP��PHWKRG��ZKHQ�DQ�
RZQHUVKLS�FDQ¶W�EH�FUHDWHG��LW�UHWXUQV�IDOVH�
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�

�

�GHI�DSSURYH�DSSURYHU�

���UHWXUQ�IDOVH�XQOHVV�UXE\JHP�RZQHGBE\"�DSSURYHU�

���UHWXUQ�IDOVH�XQOHVV�XSGDWH�VWDWXV���DSSURYHG��DSSUª�

���2ZQHUVKLS�FUHDWHBFRQILUPHG�UXE\JHP��XVHU��DSSURYHU�

�HQG

6R�ZKHUH�DUH�ZH�XVLQJ�WKLV�FUHDWHBFRQILUPHG�PHWKRG"�:H¶UH�XVLQJ�LW�LQ�WKH�
RZQHUVKLSBUHTXHVW�PRGHO�ZKHQ�ZH¶UH�DSSURYLQJ�DQ�RZQHUVKLS�UHTXHVW�
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�

�

�

�

�GHI�FUHDWHBRZQHUVKLS�XVHU�

���2ZQHUVKLS�FUHDWHBFRQILUPHG�VHOI��XVHU��XVHU��LI�XQRª

�HQG

$QG�ZH
UH�XVLQJ�LW�LQ�DQRWKHU�VPDOO�PHWKRG�LQ�WKH�UXE\JHP�PRGHO��7KLV�WLQ\�PHWKRG�LV�
RQO\�FDOOHG�IURP���SODFH�WKDW�ZH¶OO�VHH�LQ�D�PLQXWH�

$OO�RI�WKH�FRGH�WKDW�ZH�MXVW�ORRNHG�DW�LV�SUHWW\�VWUDLJKWIRUZDUG��,W¶V�QRW�GRLQJ�DQ\WKLQJ�
FRPSOH[�EXW�LW�GLG�WDNH�XV�D�PLQXWH�WR�JHW�WKURXJK�WKH�FRXSOH�OD\HUV�RI�PHWKRGV��$QG�
ZH�IRXQG�WKDW�LQWHUHVWLQJ�FRQYHQWLRQ�YLRODWLRQ�ZKHUH�WKH�FRQILUP��PHWKRG�FDOOHG�WKH�
UHJXODU�XSGDWH�DQG�QRW�WKH�XSGDWH��DV�ZH�H[SHFWHG��1R�PDWWHU�KRZ�VHQLRU�ZH�JHW��
ZKHQHYHU�ZH�PRYH�LQWR�D�QHZ�FRGHEDVH�ZH�DOZD\V�KDYH�WR�VWDUW�WUDFLQJ�WKH�FRGH�
VRPHZKHUH�

$QG�WUDFLQJ�WKH�FRGH�\RX�QHHG�RQH�EXJ�RU�IHDWXUH�DW�D�WLPH��LV�D�JUHDW�ZD\�WR�OHDUQ�
WKH�ZKROH�FRGHEDVH��2YHU�WLPH��\RX¶OO�JHW�DQ�DZDUHQHVV�RI�DOO�WKH�LPSRUWDQW�SLHFHV�RI�
FRGH�DQG�WKH�SLHFHV�WKDW�FKDQJH�IUHTXHQWO\��%\�OHDUQLQJ�DV�QHHGHG��\RX�ZRQ¶W�ZDVWH�
DQ\�RI�\RXU�WLPH�RQ�SDUWV�WKDW�GRQ¶W�PDWWHU�RU�WKDW�GRQ¶W�FKDQJH�RIWHQ�
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/����ǅ���ǅ�
ˀ˔˞˘�˖˛˔ˡ˚˘˦

ˆ˘˧˧˟˜ˡ˚�˜ˡ
ˀ˔˞˘�˖˛˔ˡ˚˘˦

,¶P�IHHOLQJ�VXIILFLHQWO\�ZHOFRPH�LQ�WKH�FRGHEDVH��,�KDYH�DQ�XQGHUVWDQGLQJ�DERXW�WKH�
ELWV�RI�WKH�FRGH�WKDW�,¶OO�EH�ZRUNLQJ�LQ�WR�UHVROYH�WKLV�ILUVW�LVVXH��6R�QRZ�,�JHW�WR�VHWWOH�LQ�
DQG�VWDUW�WR�PDNH�WKH�SODFH�D�OLWWOH�ELW�P\�RZQ�
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PRGHOV�RZQHUVKLSBUHTXHVW�UE��2ZQHUVKLS�FUHDWHBFRQILUPHG

PRGHOV�UXE\JHP�UE��2ZQHUVKLS�FUHDWHBFRQILUPHG

DSS�FRQWUROOHUV�RZQHUVBFRQWUROOHU�UE��UXE\JHP�RZQHUVKLSV�QHZ

DSS�FRQWUROOHUV�DSL�Y��RZQHUVBFRQWUROOHU�UE��UXE\JHP�RZQHUVKLSV�QHZ

$W�WKLV�SRLQW�,�NQRZ�ZKHUH�RZQHUVKLSV�DUH�JHWWLQJ�FUHDWHG��
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PRGHOV�RZQHUVKLSBUHTXHVW�UE��2ZQHUVKLS�FUHDWHBFRQILUPHG

PRGHOV�UXE\JHP�UE��2ZQHUVKLS�FUHDWHBFRQILUPHG

DSS�FRQWUROOHUV�RZQHUVBFRQWUROOHU�UE��UXE\JHP�RZQHUVKLSV�QHZ

DSS�FRQWUROOHUV�DSL�Y��RZQHUVBFRQWUROOHU�UE��UXE\JHP�RZQHUVKLSV�QHZ

:H¶YH�UXOHG�RXW�VLOHQW�IDLOXUHV�LQ�WKH���FRQWUROOHUV��
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PRGHOV�RZQHUVKLSBUHTXHVW�UE��2ZQHUVKLS�FUHDWHBFRQILUPHG

PRGHOV�UXE\JHP�UE��2ZQHUVKLS�FUHDWHBFRQILUPHG

DSS�FRQWUROOHUV�RZQHUVBFRQWUROOHU�UE��UXE\JHP�RZQHUVKLSV�QHZ

DSS�FRQWUROOHUV�DSL�Y��RZQHUVBFRQWUROOHU�UE��UXE\JHP�RZQHUVKLSV�QHZ

$QG�ZH�YHULILHG�LQ�RXU�GHEXJJLQJ��WU\LQJ�WR�XSGDWH�DQG�FRQILUP�DQ�LQYDOLG�RZQHUVKLS�
ZLOO�UHWXUQ�IDOVH��6R�LW�VHHPV�OLNH�DSSURYLQJ�DQ�LQYDOLG�RZQHUVKLS�IURP�WKH�RZQHUVKLS�
UHTXHVW�PRGHO�ZLOO�EHKDYH�DV�H[SHFWHG��
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PRGHOV�RZQHUVKLSBUHTXHVW�UE��2ZQHUVKLS�FUHDWHBFRQILUPHG

PRGHOV�UXE\JHP�UE��2ZQHUVKLS�FUHDWHBFRQILUPHG

DSS�FRQWUROOHUV�RZQHUVBFRQWUROOHU�UE��UXE\JHP�RZQHUVKLSV�QHZ

DSS�FRQWUROOHUV�DSL�Y��RZQHUVBFRQWUROOHU�UE��UXE\JHP�RZQHUVKLSV�QHZ

,W�ORRNV�OLNH�WKHUH¶V�RQO\�RQH�SODFH�OHIW�ZKHUH�FUHDWH�FRXOG�VLOHQWO\�IDLO��6R�OHW¶V�IRFXV�
WKHUH�DQG�WU\�WR�IL[�WKDW�
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#ǅǄǅ�

:KHQ�PDNLQJ�FKDQJHV�LQ�D�QHZ�FRGHEDVH��WU\�WR�PLPLF�H[LVWLQJ�H[DPSOHV��
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�GHI�XSGDWH

���UXE\JHP�GLVRZQ�LI�UXE\JHP�YHUVLRQV�LQGH[HG�FRXQW�]HUR"

���UXE\JHP�XSGDWHBDWWULEXWHVBIURPBJHPBVSHFLILFDWLRQ��YHUVLRQ��VSHF�

���UXE\JHP�FUHDWHBRZQHUVKLS�XVHU�

���VHWBLQIRBFKHFNVXP

���WUXH

�UHVFXH�$FWLYH5HFRUG��5HFRUG,QYDOLG��$FWLYH5HFRUG��5ROOEDFN��$FWLYHª

���IDOVH

�HQG

7KLV�FRGH�FRPHV�IURP�WKH�3XVKHU�FODVV��:H�FDQ�VHH�WKDW�LW�LQYRNHV�
UXE\JHP�FUHDWHBRZQHUVKLS�ZKLFK�FDOOV�WKH�FXVWRP�FODVV�PHWKRG�ZH�GHEXJJHG�
HDUOLHU�

7KLV�FRGH�LV�GRLQJ�D�IHZ�RWKHU�WKLQJV�DQG�LW�UHVFXHV�VRPH�H[FHSWLRQV��,�ZDQW�WR�EH�
FDUHIXO�ZLWK�P\�FRGH�FKDQJHV�VR�WKDW�LI�FUHDWLQJ�DQ�RZQHUVKLS�IDLOV��,�GRQ¶W�OHDYH�RSHQ�
WKH�SRVVLELOLW\�WR�VDYH�D�EURNHQ�VWDWH��8VLQJ�DQ�$FWLYH5HFRUG�WUDQVDFWLRQ�IHHOV�OLNH�D�
JRRG�LGHD��%XW�,�DOVR�ZDQW�WR�PDNH�VXUH�WKDW�,�PDWFK�FXUUHQW�FRGHEDVH�FRQYHQWLRQV�

,�IRXQG�D�IHZ�H[DPSOHV�LQ�WKH�FRGH�ZKHUH�WKH\�RSHQ�WUDQVDFWLRQV�IURP�WKH�UHOHYDQW�
$FWLYH5HFRUG�PRGHO��6R�,�IHHO�OLNH�,�FDQ�JR�DKHDG�DQG�XVH�WKLV�VWUDWHJ\�IRU�ZUDSSLQJ�
WKH�RZQHUVKLS�FUHDWH�

%XW�ZKHQ�,�ZDV�ZRUNLQJ�RQ�WKLV��,�FRXOGQ¶W�TXLWH�UHPHPEHU�KRZ�$FWLYH5HFRUG�
WUDQVDFWLRQV�KDQGOH�GLIIHUHQW�HUURU�W\SHV�
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)
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:KLFK�EULQJV�PH�WR�WKH�QH[W�VWUDWHJ\�IRU�VHWWOLQJ�LQ��'RFXPHQWDWLRQ��'RQ¶W�EH�DIUDLG�WR�
ORRN�XS�GRFXPHQWDWLRQ�IRU�$FWLYH5HFRUG�FODVVHV��RWKHU�GHSHQGHQFLHV��H[WHUQDO�
OLEUDULHV��EURZVHU�EHKDYLRU��GDWDEDVH�VSHFV��$Q\WKLQJ�\RX�FRXOG�SRVVLEO\�QHHG��(YHQ�
ZKHQ�ZH¶YH�EHHQ�FRGLQJ�IRU�GHFDGHV��ZH�ZLOO�QHYHU�UHPHPEHU�HYHU\WKLQJ�DQG�
DQVZHUV�DUH�RQO\�D�*RRJOH�VHDUFK�DZD\�

)RU�WKLV�LVVXH��,�ORRNHG�XS�KRZ�$FWLYH5HFRUG�WUDQVDFWLRQV�KDQGOHG�H[FHSWLRQV�
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'D�GD�GD�ODDDDDD��DOO�H[FHSWLRQV�DUH�UH�UDLVHG�H[FHSW�$FWLYH5HFRUG��5ROOEDFN�
H[FHSWLRQV�
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GHI�XSGDWH

���5XE\JHP�WUDQVDFWLRQ�GR

�����UXE\JHP�GLVRZQ�LI�UXE\JHP�YHUVLRQV�LQGH[HG�FRXQW�]HUR"

�����UXE\JHP�XSGDWHBDWWULEXWHVBIURPBJHPBVSHFLILFDWLRQ��YHUVLRQ��VSHF�

�����UDLVH�$FWLYH5HFRUG��5ROOEDFN�XQOHVV�UXE\JHP�FUHDWHBRZQHUVKLS�XVHU�

�����VHWBLQIRBFKHFNVXP

�����WUXH

���UHVFXH�$FWLYH5HFRUG��5HFRUG,QYDOLG��$FWLYH5HFRUG��5ROOEDFN��$FWLYHª

�����IDOVH

���HQG

�HQG

6R�,¶P�JRLQJ�WR�JR�DKHDG�DQG�ZUDS�WKH�FRGH�LQ�D�WUDQVDFWLRQ«
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GHI�XSGDWH

���5XE\JHP�WUDQVDFWLRQ�GR

�����UXE\JHP�GLVRZQ�LI�UXE\JHP�YHUVLRQV�LQGH[HG�FRXQW�]HUR"

�����UXE\JHP�XSGDWHBDWWULEXWHVBIURPBJHPBVSHFLILFDWLRQ��YHUVLRQ��VSHF�

�����UDLVH�$FWLYH5HFRUG��5ROOEDFN�XQOHVV�UXE\JHP�FUHDWHBRZQHUVKLS�XVHU�

�����VHWBLQIRBFKHFNVXP

�����WUXH

���UHVFXH�$FWLYH5HFRUG��5HFRUG,QYDOLG��$FWLYH5HFRUG��5ROOEDFN��$FWLYHª

�����IDOVH

���HQG

�HQG

NHHS�WKH�UHVFXH�EORFN«
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GHI�XSGDWH

���5XE\JHP�WUDQVDFWLRQ�GR

�����UXE\JHP�GLVRZQ�LI�UXE\JHP�YHUVLRQV�LQGH[HG�FRXQW�]HUR"

�����UXE\JHP�XSGDWHBDWWULEXWHVBIURPBJHPBVSHFLILFDWLRQ��YHUVLRQ��VSHF�

�����UDLVH�$FWLYH5HFRUG��5ROOEDFN�XQOHVV�UXE\JHP�FUHDWHBRZQHUVKLS�XVHU�

�����VHWBLQIRBFKHFNVXP

�����WUXH

���UHVFXH�$FWLYH5HFRUG��5HFRUG,QYDOLG��$FWLYH5HFRUG��5ROOEDFN��$FWLYHª

�����IDOVH

���HQG

�HQG

$QG�UDLVH�DQ�H[FHSWLRQ�LI�FUHDWLQJ�DQ�RZQHUVKLS�IDLOHG��
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GHI�XSGDWH

���5XE\JHP�WUDQVDFWLRQ�GR

�����UXE\JHP�GLVRZQ�LI�UXE\JHP�YHUVLRQV�LQGH[HG�FRXQW�]HUR"

�����UXE\JHP�XSGDWHBDWWULEXWHVBIURPBJHPBVSHFLILFDWLRQ��YHUVLRQ��VSHF�

�����UDLVH�$FWLYH5HFRUG��5ROOEDFN�XQOHVV�UXE\JHP�FUHDWHBRZQHUVKLS�XVHU�

�����VHWBLQIRBFKHFNVXP

�����WUXH

���UHVFXH�$FWLYH5HFRUG��5HFRUG,QYDOLG��$FWLYH5HFRUG��5ROOEDFN��$FWLYHª

�����IDOVH

���HQG

�HQG

1RZ�WKLV�FRGH�ZLOO�UROOEDFN�DQ\�GDWDEDVH�RSHUDWLRQV�LQ�WKH�HYHQW�RI�DQ�H[FHSWLRQ��$QG�
LW�ZLOO�VWLOO�UHWXUQ�IDOVH�DV�H[SHFWHG��:H�MXVW�DGGHG�DQ�H[WUD�IDOVH�FDVH�VR�WKDW�LI�DQ�
RZQHUVKLS�LV�QRW�FUHDWHG��LW�ZLOO�DOVR�UHWXUQ�IDOVH�

,�FKRVH�WR�H[SOLFLWO\�UDLVH�DQ�H[FHSWLRQ�LI�WKH�FUHDWHBRZQHUVKLS�FDOO�IDLOV�WKHUH�VR�WKDW�LW�
ZRXOG�EH�FOHDU�WR�IXWXUH�FRQWULEXWRUV�ZKDW�WKLV�FRGH�GRHV�EXW�,�FRXOG¶YH�DOVR�FKRVHQ�WR�
UHIDFWRU�WKLV�PHWKRG�WR�WKURZ�WKH�H[FHSWLRQ�LQVLGH�RI�LW�
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���
��Ǆ���ǆ���

:KLOH�\RX¶UH�PDNLQJ�D�FKDQJH��LI�\RX�JHW�DQ\�HUURUV�ZKLOH�UXQQLQJ�\RXU�FRGH�EH�VXUH�
WR�VORZ�GRZQ�DQG�UHDG�ZKDW�\RXU�HUURUV�DUH�WHOOLQJ�\RX��7KLV�VHHPV�VR�REYLRXV�EXW�LV�
DOVR�RQH�RI�WKH�WLSV�,�JLYH�WR�QHZ�SDLUV�PRVW�IUHTXHQWO\�UHJDUGOHVV�RI�KRZ�PDQ\�\HDUV�
RI�H[SHULHQFH�WKH\�KDYH�

:H�KDYH�D�WHQGHQF\�WR�ZDQW�WR�JR�IDVW�DQG�EH�SURGXFWLYH��HVSHFLDOO\�ZKHQ�ZH¶UH�
WU\LQJ�WR�SURYH�RXUVHOYHV�LQ�XQIDPLOLDU�FRGH��:H�PDNH�D�ORW�RI�DVVXPSWLRQV�DERXW�ZK\�
RXU�FRGH�LV�EURNHQ��:H¶UH�UHDOO\�TXLFN�WR�DVVXPH�WKDW�ZH�ZURWH�HYHU\WKLQJ�ZURQJ�DQG�
ZH�IRUJHW�WR�UHDG�ZKDW�WKH�HUURU�PHVVDJH�LV�DFWXDOO\�WHOOLQJ�XV��

,I�\RX�ZDQW�WR�VSHHG�XS�\RXU�FRGLQJ�VNLOOV��WKLV�RQH�VPDOO�VWUDWHJ\�WR�VORZ�GRZQ�ZLOO�
PDNH�\RX�JR�PXFK�IDVWHU�LQ�WKH�ORQJ�UXQ�
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ʵ˘˜ˡ˚�˔�˚ˢˢ˗�
˛ˢ˦˧

ˀ˔˞˘�ˬˢ˨˥�˖ˢ˗˘˕˔˦˘�
˪˘˟˖ˢˠ˜ˡ˚�˙ˢ˥�˙˨˧˨˥˘�˚˨˘˦˧˦

,¶YH�PDGH�P\�FKDQJH��OHIW�P\�PDUN�RQ�WKH�SODFH��1RZ�,�VKDUH�LQ�WKH�UHVSRQVLELOLW\�WR�
PDNH�WKLV�FRGHEDVH�ZHOFRPLQJ�WR�IXWXUH�JXHVWV��,W¶V�P\�WXUQ�WR�FOHDQ�XS�DQG�PD\EH�
OHDYH�RXW�VRPH�WUHDWV�WR�PDNH�WKH�QH[W�JXHVW�IHHO�FRPI\�
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'
ǄǄǅ��Ǆ���ǆ����Ů�
-.������ǅ��ǅ
��

&RPPLW�PHVVDJHV�DQG�35�GHVFULSWLRQV�ZLOO�KHOS�IXWXUH�JXHVWV�DQG�FRQWULEXWRUV�ZKHQ�
WKH\�QHHG�WR�GR�WKHLU�RZQ�FRGH�DUFKDHRORJ\��%H�VXUH�WR�OHDYH�HQRXJK�LQIRUPDWLRQ�LQ�
WKH�KLVWRU\�WKDW�VRPHRQH�IROORZLQJ�\RX���PRQWKV�IURP�QRZ�XQGHUVWDQGV�ZKDW�\RX�GLG�
DQG�ZK\�
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,Q�D�FRPPLW�PHVVDJH��\RX�GRQ¶W�KDYH�WR�OLPLW�\RXUVHOI�WR�WKH����FKDUDFWHU�VXPPDU\��
<RX�FDQ�DOVR�LQFOXGH�D�GHVFULSWLRQ�ZLWK�PRUH�LQ�GHSWK�LQIRUPDWLRQ�DERXW�ZKDW�\RX�GLG�

7KLV�LV�KHOSIXO�LI�\RX�QHHG�PRUH�LQIR�WKDQ�ZKDW�\RX�FDQ�GHVFULEH�LQ����FKDUV��)RU�
LQVWDQFH��ZKHQ�\RX¶UH�VTXDVKLQJ�FRPPLWV��2U�LI�\RX�ZDQW�WR�LQFOXGH�D�UDWLRQDOH�IRU�
IXWXUH�FRQWULEXWRUV�
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$QG�LQ�\RXU�35�GHVFULSWLRQV��LQVWHDG�RI�MXVW�GHVFULELQJ�ZKDW�FRGH�FKDQJHV�\RX�PDGH�
EH�VXUH�WR�LQFOXGH�WKH�FRQWH[W�RU�ZK\�\RX�PDGH�WKH�FKDQJHV��'RQ¶W�EH�DIUDLG�WR�OLQN�WR�
GRFV��*LWKXE�LVVXHV��RU�6WDFN2YHUIORZ�WKUHDGV�WKDW�KHOSHG�\RX�ILQG�WKH�DQVZHU��<RX�
QHYHU�NQRZ�ZKHQ�WKDW�ZLOO�KHOS�D�IXWXUH�JXHVW��
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+ǆ��ǆ
��������

:ULWH�YDOXDEOH�WHVWV�WKDW�GHVFULEH�WKH�H[SHFWHG�EHKDYLRU��5DWKHU�WKDQ�WHVWLQJ�WKDW�\RXU�
FRGH�GLGQ¶W�UDLVH�DQ�HUURU�RU�RQO\�WHVWLQJ�KDSS\�SDWKV��EH�VXUH�WR�GHVFULEH�DQG�WHVW�
HGJH�FDVHV�
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:KHQ�,�RSHQHG�D�35�IRU�WKH�FKDQJH�WR�SUHYHQW�VLOHQW�FUHDWH�IDLOXUHV��,�JRW�D�EXQFK�RI�
IDLOLQJ�WHVWV�OLNH�WKLV�RQH��,W¶V�D�FRQWUROOHU�WHVW�WR�FUHDWH�D�QHZ�YHUVLRQ�RI�DQ�H[LVWLQJ�
UXE\JHP��
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$QG�WKH�NH\�SDUW�RI�WKH�GHVFULSWLRQ�LV�³ZLWK�FRQILUPHG�RZQHUVKLS�VKRXOG�UHVSRQGBZLWK�
VXFFHVV´��7KH�RQO\�WLPH�FUHDWLQJ�DQ�RZQHUVKLS�LV�LQYDOLG�LV�LI�RQH�DOUHDG\�H[LVWV��7KLV�
WHVW�ZDV�DGGHG�D�\HDU�DQG�D�KDOI�DJR��DIWHU�WKH�RULJLQDO�LVVXH�ZDV�RSHQHG��WR�WHVW�WKDW�
LQ�WKLV�FDVH��WKH�FRGH�DFWXDOO\�'2(6�VLOHQWO\�IDLO��,I�,�KDG�ORRNHG�DW�WKHVH�WHVWV�PRUH�
EHIRUH�,�VWDUWHG�FRGLQJ��,�PLJKW�KDYH�FDXJKW�WKLV��9DOXDEOH�WHVWV�ZLOO�QRW�RQO\�KHOS�
SUHYHQW�IXWXUH�JXHVWV��OLNH�PH���IURP�EUHDNLQJ�H[SHFWHG�IXQFWLRQDOLW\��WKH\�FDQ�DOVR�
VHUYH�DV�GRFXPHQWDWLRQ�IRU�FRQWULEXWRUV�WR�UHIHU�WR�
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,�HQGHG�XS�FORVLQJ�P\�35�DQG�OHWWLQJ�WKH�PDLQWDLQHUV�NQRZ�WKDW�WKH�RULJLQDO�LVVXH�ZH�
ORRNHG�DW�ZDV�RXWGDWHG�DQG�QR�ORQJHU�QHHGHG��(YHQ�WKRXJK�P\�ZRUN�IRU�WKLV�LVVXH�
GLGQ¶W�JHW�PHUJHG��,¶P�QRW�EXPPHG��,�VWLOO�KHOSHG�FORVH�DQ�LVVXH�DQG�DV�,�JRW�FRPI\�LQ�
WKH�FRGH��,�RSHQHG�D�FRXSOH�RWKHU�35V�ZLWK�VPDOO�WKLQJV�,�QRWLFHG�
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)
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)LQDOO\��JRRG�KRVWV�FUHDWH�GRFXPHQWDWLRQ�DQG�NHHS�LW�XS�WR�GDWH��,�KRSH�\RX¶UH�
QRWLFLQJ�D�SDWWHUQ�WKDW�GRFXPHQWDWLRQ�LV�KHOSIXO��7KLV�LQFOXGHV�WHVWV��FRGH�FRPPHQWV��
5($'0(V��GLDJUDPV��HWF��,W�GRHVQ¶W�KDYH�WR�EH�ORQJ�IRUP��ZULWWHQ�GRFV�EXW�PDNH�VXUH�
WKDW�LI�\RX�QRWLFH�VRPHWKLQJ�LV�RXW�RI�GDWH��\RX�GR�\RXU�SDUW�DQG�XSGDWH�LW�
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:KHQ�,�ZDV�ZRUNLQJ�RQ�WKLV�LVVXH��,�QRWLFHG�WKDW�WKH�(5'�ZH�WDONHG�DERXW�HDUOLHU�ZDV�
RXW�RI�GDWH�DQG�PLVVLQJ�VRPH�NH\�PRGHOV��OLNH�WKDW�RZQHUVKLSBUHTXHVW�ZH�ORRNHG�DW���
6R�,�RSHQHG�D�35�WR�XSGDWH�WKH�(5'��
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7KH�GLDJUDP�LV�D�GRF�LQVLGH�WKH�UHSR��,�GLGQ¶W�NQRZ�KRZ�WR�XSGDWH�LW��VR�,�ORRNHG�DW�WKH�
JLW�KLVWRU\�IRU�WKH�ILOH��%LJ�VKRXWRXW�WR�.HUUL�ZKR�OHIW�WKH�SHUIHFW�FRPPLW�PHVVDJH�VR�
WKDW�,�ZRXOG�NQRZ�KRZ�WR�XSGDWH�LW�
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$QG�DIWHU�RSHQLQJ�WKH�35��D�FRQWULEXWRU�JDYH�PH�D�JUHDW�VXJJHVWLRQ�WR�WXUQ�LW�LQWR�D�
*LWKXE�$FWLRQ�DQG�PDNH�FKHFNLQJ�WKDW�WKH�(5'�LV�XS�WR�GDWH�SDUW�RI�WKH�&,�VLQFH�LW�
ZDV�VR�HDV\�IRU�VRPHRQH�WR�PLVV�WKLV�VWHS��

:KLFK�NLFNHG�RII�WKLV�SURFHVV�DOO�RYHU�DJDLQ�WR�PDNH�D�FRQWULEXWLRQ�WR�WKH�UDLOV�HUG�
UHSR�VR�WKDW�ZH�FRXOG�KDYH�FRQVLVWHQW�RXWSXW�IURP�JHP�LQ�RUGHU�WR�PDLQWDLQ�WKH�
GLDJUDP�DV�SDUW�RI�&,����
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:KHWKHU�\RX¶UH�YLVLWLQJ�D�FRGHEDVH�IRU�D�VKRUW�SHULRG�RI�WLPH�RU�PRYLQJ�LQ�IRU�D�ELW�
ORQJHU��\RX�GRQ¶W�QHHG�WR�NQRZ�LW�LQVLGH�DQG�RXW�WR�PDNH�YDOXDEOH�FRQWULEXWLRQV��%\�
PDNLQJ�VPDOO�FRQWULEXWLRQV�ULJKW�DZD\��\RX¶OO�JHW�FRPI\�ELW�E\�ELW�DQG�HQG�XS�OHDUQLQJ�
KRZ�DOO�WKH�SDUWV�RI�WKH�V\VWHP�ILW�WRJHWKHU�IDVWHU�WKDQ�WU\LQJ�WR�OHDUQ�LW�DOO�DW�RQFH��<RX�
GRQ¶W�QHHG�WR�ZKHUH�DOO�WKH�SRWV�DQG�SDQV�DUH��KRZ�WKH�VWRYH�ZRUNV��DQG�JR�EX\�
JURFHULHV�RQ�\RXU�ILUVW�GD\��<RX�FDQ�PLFURZDYH�VRPH�VRXS�ZKLOH�\RX�ORRN�DURXQG�WKH�
NLWFKHQ�DQG�JHW�\RXU�EHDULQJV�
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