
)URQW3LHFH
�1(7�(QWHUSULVH�'HVLJQ�ZLWK�9LVXDO�%DVLF���1(7�DQG�64/�6HUYHU�����
-LPP\�1LOVVRQ�3XEOLVKHU��6DPV�3XEOLVKLQJ)LUVW�(GLWLRQ�'HFHPEHU���������,6%1���������������������SDJHV

7KH�RQO\�ERRN�WKDW�XVHV�9LVXDO�%DVLF�1(7��64/�6HUYHU�������DQG��1(7�WR�SURYLGH�VWUDWHJLHV�IRU�VROYLQJ�WKH�NH\�SUREOHPV�GHYHORSHUV�HQFRXQWHU�ZKHQ�GHVLJQLQJ�FRPSRQHQW�VHUYLFHV�IRU�HQWHUSULVH�DSSOLFDWLRQV��
x 0RVW�XS�WR�GDWH�FRYHUDJH�DYDLODEOH�DERXW�9%�1(7���1(7�FRPSRQHQW�VHUYLFHV��DQG�64/�6HUYHU�������x 8VHV�D�VRIWZDUH�HQJLQHHULQJ�DSSURDFK�WR�GLVFXVV�KRZ�WR�XVH�YDOXDEOH�WHFKQLTXHV�WR�VROYH�NH\�SUREOHPV�IDFHG�ZKHQ�GHDOLQJ�ZLWK�FRPSOH[�GLVWULEXWHG�V\VWHPV��x 'HWDLOHG�GLVFXVVLRQ�RI�WKH�SURV�DQG�FRQV�IRU�HDFK�SRWHQWLDO�VROXWLRQ�E\�ORRNLQJ�DW�LVVXHV�VXFK�DV�SHUIRUPDQFH��VFDODELOLW\��DQG�PDLQWDLQDELOLW\�
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(YHU\�HIIRUW�KDV�EHHQ�PDGH�WR�PDNH�WKLV�ERRN�DV�FRPSOHWH�DQG�DV�DFFXUDWH�DV�SRVVLEOH��EXW�QR�ZDUUDQW\�RU�ILWQHVV�LV�LPSOLHG��7KH�LQIRUPDWLRQ�SURYLGHG�LV�RQ�DQ�³DV�LV´�EDVLV��7KH�DXWKRU�DQG�WKH�SXEOLVKHU�VKDOO�KDYH�QHLWKHU�OLDELOLW\�QRU�UHVSRQVLELOLW\�WR�DQ\�SHUVRQ�RU�HQWLW\�ZLWK�UHVSHFW�WR�DQ\�ORVV�RU�GDPDJHV�DULVLQJ�IURP�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�ERRN�
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'HGLFDWLRQ
,�GHGLFDWH�WKLV�ERRN�WR�P\�ZRQGHUIXO�ZLIH�/RWWD��RXU�JUHDW�VRQ�7LP��DQG�RXU�VHFRQG�FKLOG�ZKRP�ZH�DUH�H[SHFWLQJ�HDUO\�QH[W�\HDU��,�ORYH�\RX�JX\V�DQG�ZLWKRXW�\RX��QRWKLQJ�ZRXOG�PHDQ�DQ\WKLQJ�)RUHZRUG

,�QHYHU�DVNHG�-LPP\�ZK\�H[DFWO\�KH�DVNHG�PH�WR�ZULWH�WKLV�IRUHZRUG��EXW�,�DP�LQFOLQHG�WR�WKLQN�WKDW�LW�ZDV�IRU�³KLVWRULFDO�UHDVRQV�´�-LPP\�SXEOLVKHG�KLV�ILUVW�DUWLFOH�RQ�076�DQG�&20��GHYHORSPHQW�DERXW�WZR�\HDUV�DJR�RQ�9%���7KH�0D[��WKH�VLWH�,�UXQ�ZLWK�RWKHU�,WDOLDQ�DXWKRUV�DQG�GHYHORSHUV�
,W�ZDV�PRUH�RU�OHVV�-LPP\
V�ILUVW�HGLWRULDO�H[SHULHQFH��VR�,�ZDV�SUHSDUHG�WR�GR�VRPH�HGLWLQJ�EHIRUH�SXEOLVKLQJ�WKH�DUWLFOH��,�DP�QRW�WDONLQJ�DERXW�IL[LQJ�JUDPPDU�RU�VW\OH²DIWHU�DOO��WKH�FRPELQDWLRQ�RI�DQ�,WDOLDQ�JX\�ZKR�HGLWV�DQ�(QJOLVK�GRFXPHQW�E\�D�6ZHGLVK�DXWKRU�LVQ
W�JRLQJ�WR�GHOLYHU�H[FLWLQJ�UHVXOWV²EXW�,�DQWLFLSDWHG�WKH�QHHG�WR�UHRUJDQL]H�WKH�PDWHULDO��DVN�IRU�IXUWKHU�FODULILFDWLRQV�RQ�NH\�SRLQWV��DQG�VR�RQ��,Q�VKRUW��WKH�NLQG�RI�WKLQJV�WKDW�PDNH�D�WHFKQLFDO�DUWLFOH�D�JRRG��UHDGDEOH�DUWLFOH��7R�P\�VXUSULVH��, GLGQ
W�ILQG�DQ\WKLQJ�ZRUWK�HGLWLQJ�LQ�WKH�GUDIW�PDQXVFULSW��DQG��LQ�IDFW��WKH�DUWLFOH�ZHQW�RQOLQH�LQ�LWV�RULJLQDO�IRUP��,�ZDV�UDWKHU�LPSUHVVHG��EHFDXVH�LW�GRHVQ
W�KDSSHQ�IUHTXHQWO\²LQ�JHQHUDO��DQG�YLUWXDOO\�QHYHU�ZLWK�ILUVW�WLPH�DXWKRUV���<RX�FDQ�UHDG�LW�DQG�WKH�RWKHU�DUWLFOHV�-LPP\�ZURWH�IRU�XV�DW�KWWS���ZZZ�YE�WKHPD[�FRP�$UWLFOH%DQN�DVS��
,�OLNH�WR�WKLQN�WKDW�WKH�JRRG�IHHGEDFN�-LPP\�JRW�IURP�RXU�UHDGHUV�HQFRXUDJHG�KLP�WR�SURSRVH�KLV�PDWHULDO�WR�RWKHU�VLWHV��PDJD]LQHV��DQG�FRQIHUHQFHV�IRU�GHYHORSHUV��VXFK�DV�WKH�(XURSHDQ�DQG�8�6��HGLWLRQV�RI�9%,76��ZKHUH�-LPP\�QRZ�VSHDNV�UHJXODUO\��7KLV�H[SODLQV�ZK\�,�ZDV�VR�JODG�ZKHQ�-LPP\�WROG�PH�WKDW�KH�ZDV�ZULWLQJ�D�ERRN��,Q�P\�RSLQLRQ��KH�KDG WR�ZULWH�D�ERRN�EHFDXVH�LW�ZDV�WKH�QDWXUDO�XSVKRW�RI�KLV�DELOLW\�DV�D�ZULWHU�DQG�D�WHDFKHU�
%XW�-LPP\�LVQ
W�MXVW�D�WHDFKHU�DQG�DQ�DXWKRU��KH�LV�DQ�H[SHULHQFHG�GHYHORSHU�ZKR�KDV�WDNHQ�SDUW�LQ�PDQ\�SURJUDPPLQJ�SURMHFWV�RI�DOO�VL]HV��LQFOXGLQJ�FRPSOH[�HQWHUSULVH�OHYHO�DSSOLFDWLRQV²DQG�LW�VKRZV�LQ�WKLV�ERRN��)RU�H[DPSOH��UHDG�&KDSWHU�� IRU�D�WKRURXJK�DQDO\VLV�RI�WKH�PDQ\�DSSURDFKHV�
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\RX�FDQ�KDYH�ZKLOH�GHVLJQLQJ�ODUJH�VFDOH��PXOWLWLHU�DSSOLFDWLRQV��7KH�DXWKRU�REYLRXVO\�NQRZV�WKH�WKHRU\�DQG�FDQ�FRPELQH�LW�HIIHFWLYHO\�ZLWK�WKH�FRQVWUDLQWV�RI�HYHU\GD\�FRGLQJ�OLIH��,�EHOLHYH�KH�KDV�D�JUHDW�WDOHQW�IRU�ILQGLQJ�WKH�DSSURSULDWH�PLGSRLQW�EHWZHHQ�D�ULJRURXV�DQG�VRPHZKDW�VFLHQWLILF�DSSURDFK�DQG�PRUH�SUDFWLFDO��KDQGV�RQ��WLSV�DQG�WULFNV�OLNH�WHFKQLTXHV�WKDW�DOO�SURJUDPPHUV�PXVW�DGRSW�WR�JHW�WKH�MRE�GRQH�
1(7�(QWHUSULVH�'HVLJQ�ZLWK�9LVXDO�%DVLF��1(7�DQG�64/�6HUYHU����� LV�GLIIHUHQW�IURP�PRVW�RI�WKH��1(7�ERRNV�\RX�ILQG�RQ�ERRNVKHOYHV�WRGD\��:KLOH�PRVW�RI�WKH�RIIHULQJV�LQ�WKLV�FDWHJRU\�GHVFULEH�WKH�QHZ�ODQJXDJH�V\QWD[�RU�H[FLWLQJ�WHFKQRORJLHV��VXFK�DV�:HE�6HUYLFHV��-LPP\�SUHIHUUHG�WR�IRFXV�RQ�WKH�RSWLRQV�\RX�KDYH�ZKHQ�\RX�GHVLJQ�D�ODUJH�VFDOH�DSSOLFDWLRQ��DQG�WKH�FRPPRQ�PLVWDNHV�\RX�VKRXOG�DYRLG�LQ�WKLV�GHOLFDWH�SKDVH��2I�FRXUVH��,�EHOLHYH�WKDW�ERRNV�WKDW�WHDFK�ODQJXDJHV�DQG�WKH��1(7�LQWHUQDOV�DUH�LPSRUWDQW²DIWHU�DOO��,�DP�WKH�DXWKRU�RI�RQH�VXFK�WH[WERRN²EXW�LW�LV�HYLGHQW�WKDW�DSSOLFDWLRQ�GHVLJQ�FDQ�KDYH�D�IDU�UHDFKLQJ�LPSDFW�RQ�SHUIRUPDQFH��VFDODELOLW\��DQG�H[WHQVLELOLW\��<RXU�VPDUWHVW�VROXWLRQV�DQG�WKH�PRVW�HIILFLHQW��KDQG�RSWLPL]HG�FRGH�FDQ�HDVLO\�EH�RIIVHW�E\�D�QRQRSWLPDO�DUFKLWHFWXUH��(YHQ�LI�\RX
UH�FRGH�DGGLFWHG��WKLV�ERRN�ZRQ
W�GLVDSSRLQW�\RX��EHFDXVH�\RX
OO�ILQG�D�ORW�RI�7�64/�DQG�9LVXDO�%DVLF��1(7�FRGH�
,�HVSHFLDOO\�OLNH�WKH�ZD\�-LPP\�H[SODLQV�WKH�WUDGHRIIV�RI�HDFK�DSSURDFK�KH�LQWURGXFHV��WHDFKLQJ�\RX�WR�ZHLJK�DOO�WKH�UHOHYDQW�IDFWRUV��DQG�XOWLPDWHO\�KHOSLQJ�\RX�VHOHFW�WKH�PRVW�DSSURSULDWH�VROXWLRQ��,I�\RX
UH�JRLQJ�WR�ZULWH�FRPSOH[��HQWHUSULVH�OHYHO��1(7�DSSOLFDWLRQV��WKLV�ERRN�LV�IRU�\RX�
²)UDQFHVFR�%DOHQD
$XWKRU�RI�3URJUDPPLQJ�0LFURVRIW�9LVXDO�%DVLF�� DQG�3URJUDPPLQJ�0LFURVRIW�9LVXDO�%DVLF��1(7�0LFURVRIW�3UHVV��
)RXQGHU�DQG�HGLWRU�LQ�FKLHI�RI�ZZZ�YE�WKHPD[�FRP�
&RQWULEXWLQJ�HGLWRU�DQG�(GLWRULDO�$GYLVRU\�%RDUG�PHPEHU�RI�9LVXDO�6WXGLR�0DJD]LQH��)DZFHWWH�7HFKQLFDO�3XEOLFDWLRQV�3UHIDFH
7R�P\�NQRZOHGJH��QR�ERRN�KDV�\HW�EHHQ�SXEOLVKHG�WKDW�IRFXVHV�RQ�&20��&RPSRQHQW�6HUYLFHV��VWRUHG�SURFHGXUHV��DQG LQWHUDFWLRQV��7KLV�ERRN�GRHV�MXVW�WKDW��EXW�ZLWKLQ�WKH�QHZ�ZRUOG�RI��1(7�&RPSRQHQW�6HUYLFHV��9LVXDO�%DVLF��1(7��DQG�64/�6HUYHU������
7KH�ERRN�GLVFXVVHV�NH\�SUREOHPV�WKDW�PRVW�GHYHORSHUV�ZLOO�IDFH�DV�WKH\�GHYHORS�HQWHUSULVH�DSSOLFDWLRQV�IRU�WKH�WDUJHWHG�SODWIRUP��,�ZLOO�RIIHU�VRPH�VXJJHVWLRQV�IRU�VROXWLRQV�WR�WKHVH�SUREOHPV�DQG�GLVFXVV�WKH�SURV�DQG�FRQV�RI�HDFK�VROXWLRQ�YLV�D�YLV�SHUIRUPDQFH��VFDODELOLW\��PDLQWDLQDELOLW\��GDWD�LQWHJULW\��DQG�VR�RQ�
2I�FRXUVH��LW
V�ULVN\�WR�ZULWH�D�ERRN�DQG�RIIHU�SURSRVDOV�IRU�KRZ�WR�VROYH�GLIIHUHQW�SUREOHPV�DW�WKLV�HDUO\�VWDJH�RI�OLIH�RI�WKH��1(7�SODWIRUP��,I�,�KDG�ZDLWHG�D�\HDU��LW�ZRXOG�KDYH�EHHQ�PXFK�HDVLHU��EHFDXVH�PDQ\�EHVW�SUDFWLFHV�ZRXOG�KDYH�KDG�WLPH�WR�HYROYH�DQG�PDWXUH��6D\LQJ�WKDW��QRZ�LV�WKH�WLPH�WR�UHDG�WKLV�ERRN�LI�\RX�ZDQW�WR�VWD\�RQ�WKH�IRUHIURQW�RI�QHZ�WHFKQRORJ\��-XVW�NHHS�LQ�PLQG�WKDW�P\�UHFRPPHQGDWLRQV�DUH�PHDQW�WR�SURYLGH�\RX�ZLWK�LQVSLUDWLRQ�UDWKHU�WKDQ�GHILQLWLYH�VROXWLRQV��7KH�XVHIXOQHVV�DQG�DSSOLFDELOLW\�RI�D�VROXWLRQ�GHSHQGV�RQ�WKH�FLUFXPVWDQFHV�
8QOLNH�RWKHU�ERRNV�RQ�WKH�VDPH�VXEMHFW��WKLV�ERRN�WDNHV�D�VRIWZDUH�HQJLQHHULQJ�DSSURDFK�DQG�LV�IRFXVHG�RQ�GHVLJQ��7KLV�GHVLJQ�IRFXV�LV�UHOHYDQW�EHFDXVH�LW
V�PRUH�LPSRUWDQW�ZKHQ�SURJUDPPLQJ�IRU�9LVXDO�%DVLF��1(7��IRU�H[DPSOH��WR�EH�PRUH�GHVLJQ�IRFXVHG�WKDQ�IRU9%��
,QVWHDG�RI�GHVFULELQJ�GLIIHUHQW�WHFKQLTXHV�IRXQG�LQ�WKH�SODWIRUP�ZRUN��,�PDLQO\�GLVFXVV�KRZ�WKH\�FDQ�EH�XVHG�LQ�VROYLQJ�NH\�SUREOHPV�IRXQG�LQ�UHDO�ZRUOG�DSSOLFDWLRQV��7KXV��WKLV�ERRN�LV�SUREOHP�RULHQWHG�LQVWHDG�RI�WHFKQLTXH�RULHQWHG��<RX�DUH�DVNHG�WR WKLQN�DERXW�WKH�SURSRVDOV�,�SUHVHQW��FRQVLGHU�KRZ�\RX�ZLOO�KDQGOH�WKH�SUREOHPV�RQ�\RXU�RZQ��DQG�DVVHVV�WKH�SURV�DQG�FRQV�RI�DQ\�VROXWLRQ�7DUJHW�$XGLHQFH�RI�7KLV�%RRN
7KH�WDUJHW�DXGLHQFH�RI�WKLV�ERRN�LV�UHDGHUV�ZKR�ZDQW�WR�OHDUQ�PRUH�DERXW�EXLOGLQJ�HQWHUSULVH�DSSOLFDWLRQV�LQ�WKH��1(7�SODWIRUP��,W
V�DV�VLPSOH�DV�WKDW��7KH�ERRN�LV�ZULWWHQ�IRU�DUFKLWHFWV��GHYHORSHUV��WHDP�OHDGHUV��DQG�WHFKQLFDO�PDQDJHUV�
,�KDYH�WULHG�WR�PDNH�WKH�ERRN�FRPSRQHQW�RULHQWHG��7KDW�LV��LQVWHDG�RI�UHSHDWLQJ�ZKDW�HYHU\�RWKHU�ERRN�VD\V DERXW�VRPHWKLQJ��,�KDYH�NHSW�EDFNJURXQG�LQIRUPDWLRQ�WR�D�PLQLPXP�DQG�H[SHFW�\RX�WR�KDYH�VRPH�EDFNJURXQG�NQRZOHGJH�EHIRUH�UHDGLQJ�WKLV�ERRN��LQFOXGLQJ�H[SHULHQFH�ZLWK�WKH�IROORZLQJ�

x 9LVXDO�%DVLF��1(7�RU�&�
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x 7KH��1(7�)UDPHZRUNx &RPSRQHQW�6HUYLFHV�IURP�076��&20���RU��1(7x 7�64/�LQ�64/�6HUYHU�������RU�����x $'2�1(7
,W�ZLOO�EH�KHOSIXO�IRU�\RX�WR�KDYH�VRPH�H[SHULHQFH�RI�9%���&20��DQG�$'2�DV�ZHOO��,I�\RX�GR�QRW�KDYH�EDFNJURXQG�NQRZOHGJH�RU�H[SHULHQFH�ZLWK�WKHVH�WRSLFV��,�SRLQW�\RX�LQ�WKH�GLUHFWLRQ�RI�RWKHU�ERRNV�WR�UHDG�WR�JHW�XS�WR�VSHHG�DW�DSSURSULDWH�WLPHV�LQ�WKH�FKDSWHUV�)RFXV�RI�7KLV�%RRN
/HW
V�ORRN�DW�D�SLFWXUH�WKDW�UHSUHVHQWV�VRPHWKLQJ�WKDW�,�DVVXPH�\RX�DUH�XVHG�WR��QDPHO\��D�OD\HUHG�DUFKLWHFWXUH��$Q�H[DPSOH�LV�IRXQG�LQ�)LJXUH�3���

)LJXUH�3����$�OD\HUHG�DUFKLWHFWXUH��WKH�IRFXV�RI�WKH�ERRN�

<RX�FDQ�VHH�LQ�)LJXUH�3���WKDW�,�GHPRQVWUDWH�WKH�DUFKLWHFWXUH�ZLWK�:LQGRZV�)RUPV�IRU�WKH�FOLHQW�DSSOLFDWLRQ��,W�FRXOG MXVW�DV�ZHOO�KDYH�EHHQ�DQ�$63�1(7�DSSOLFDWLRQ��IRU�LQVWDQFH��+RZHYHU��:LQGRZV�)RUPV�DQG�$63�1(7�DUH�QRW�WKH�IRFXV�RI�WKH�ERRN��7KH�VKDGHG�DUHDV�LQ�WKH�ILJXUH�DUH�WKH�IRFXV��LQFOXGLQJ
x 7KH�FRPSRQHQWV�LQ�WKH�DSSOLFDWLRQ�VHUYHUx 7KH�VWRUHG�SURFHGXUHV�LQ�WKH�GDWDEDVH�VHUYHUx $�KHOSHU�OD\HU�DW�WKH�FRQVXPHU�VLGH:K\�,�$P�:ULWLQJ�$ERXW�WKH�&KRVHQ�3ODWIRUP

,QVWHDG�RI�JLYLQJ�\RX�D�GLUHFW�DQVZHU�WR�WKLV��,
G�OLNH�WR�H[SODLQ�LW�LQ�WKUHH�SDUWV��,
OO�GLVFXVV�ZK\�,�FKRVH�9LVXDO�%DVLF��1(7�DQG�64/�6HUYHU�������EXW�,�ZLOO�VWDUW�ZLWK�P\�UHDVRQLQJ�EHKLQG�XVLQJ��1(7�&RPSRQHQW�6HUYLFHV�
:K\��1(7�&RPSRQHQW�6HUYLFHV
)RU�D�FRXSOH�RI�\HDUV�QRZ��076�DQG�&20��&RPSRQHQW�6HUYLFHV�KDYH�EHHQ�YHU\�VWURQJ�SODWIRUPV�IRU�EXLOGLQJ�HQWHUSULVH�DSSOLFDWLRQV��:LWK��1(7��LW
V�EHFRPLQJ�HDVLHU�WR�ZULWH�FRPSRQHQWV�IRU�&20��&RPSRQHQW�6HUYLFHV��RU��1(7�&RPSRQHQW�6HUYLFHV��DV�LW�LV�QRZ�FDOOHG��DQG�\RX�FDQ�H[SUHVV�PDQ\�GHVLJQ�GHFLVLRQV�LQ�\RXU�FRGH�ZLWK�WKH�KHOS�RI�DWWULEXWHV��-XVW�DV�EHIRUH��\RX�ZLOO�EHQHILW�JUHDWO\�IURP�WKH�LQIUDVWUXFWXUH�KHOS�\RX�JHW�IURP�WKH�VHUYLFHV��$QG�IRU�9%�GHYHORSHUV��LW
V�QRZ�SRVVLEOH�WR�EHQHILW�IURP�VHUYLFHV�VXFK�DV�2EMHFW�3RROLQJ�IRU�WKH�ILUVW�WLPH�
6RPH�RI�WKH�&RPSRQHQW�6HUYLFHV²RU�(QWHUSULVH�6HUYLFHV��DV�0LFURVRIW�RIWHQ�FDOOV�LW² KDYH�HTXLYDOHQWV�LQ�WKH��1(7�)UDPHZRUN��7KLV�LVQ
W�VR�VWUDQJH�EHFDXVH�PXFK�RI�WKH��1(7�)UDPHZRUN�ZDV�EXLOW�E\�WKH�VDPH�GHYHORSHUV�ZKR�EXLOW�&20���<RX�GRQ
W�KDYH�WR�PDNH�D�FKRLFH�EHWZHHQ�RQH�RU�WKH�RWKHU��DV�PRVW�RIWHQ�WKH\�FRPSOHPHQW�HDFK�RWKHU��:KHQ�XVLQJ�DXWRPDWLF�WUDQVDFWLRQV�LQ�WKH��1(7�)UDPHZRUN��&20��WUDQVDFWLRQV�ZLOO�EH�XVHG��7KH�VDPH�JRHV�IRU�DFWLYLW\�EDVHG�V\QFKURQL]DWLRQ��ORRVHO\�FRXSOHG�HYHQWV��DQG�VR�RQ�
$V�,�ZULWH��WKHUH�LVQ
W�PXFK�EX]]�EHLQJ�JHQHUDWHG�DERXW�&RPSRQHQW�6HUYLFHV��,�WKLQN�WKLV�LV�EHFDXVH�WKHUH�DUH�VR�PDQ\�QHZ�DQG�H[FLWLQJ�WHFKQRORJLHV�FRPLQJ�ZLWK��1(7��VXFK�DV�$63�1(7�DQG�



;0/�:HE�6HUYLFHV��WKDW�DUH�UHFHLYLQJ�PRVW�RI�WKH�DWWHQWLRQ��0\�EHOLHI�LV�WKDW�WKLV�ZLOO�FKDQJH�YHU\�VRRQ��%HKLQG�WKH�HQWU\�SRLQW�RI�;0/�:HE�6HUYLFHV�DQG�$63�1(7��&20��FRPSRQHQWV�DQG�&RPSRQHQW�6HUYLFHV�ZLOO�VWLOO�EH�GRLQJ�WKH�OLRQ
V�VKDUH�RI�WKH�ZRUN��,W�LV�DV�LI�WKH�RSHUDWLQJ�V\VWHP�KDV�JURZQ�DQG�LV�SURYLGLQJ�PRUH�VHUYLFHV��)RU�WKH�PRVW�SDUW��LW
V�EHQHILFLDO�WR�XVH�WKRVH�VHUYLFHV�LQVWHDG�RI�ZULWLQJ�VLPLODU�RQHV�RI�\RXU�RZQ��,�H[SHFW�WR�VHH�WKH�SURJUDPPLQJ�PRGHORI�&RPSRQHQW�6HUYLFHV�EHLQJ�XVHG�IRU�D�ORQJ�WLPH�LQ�WKH�IXWXUH�
:K\�9LVXDO�%DVLF��1(7
%HIRUH�,�VWDUWHG�ZRUNLQJ�RQ�WKLV�ERRN��,�WKRXJKW�ORQJ�DQG�KDUG�DERXW�PRYLQJ�IURP�9%��WR�&��LQVWHDG�RI�WR�9LVXDO�%DVLF��1(7��,�ILQDOO\�GHFLGHG�WKDW�,�FRXOGQ
W�ZULWH�D�ERRN�IRU�ROG�&���SURJUDPPHUV��:KHQ�\RX
UH�PRVWO\�ZRUNLQJ�LQ�DQ�HQYLURQPHQW�VXFK�DV�9%��\RX�JHW�³DVVLPLODWHG´�WR�LW�DQG�WDON�DQG�WKLQN�LQ�D�VSHFLILF�ZD\���7KH�RSSRVLWH�LV�DOVR�WUXH��,W�ZRXOG�EH�KDUG�IRU�D�&���SHUVRQ�WR�ZULWH�D�JRRG�ERRN�DERXW�9LVXDO�%DVLF��1(7���7KHUHIRUH��,�ZLOO�IRFXV�RQ�9LVXDO�%DVLF��1(7��6WLOO��SURJUDPPHUV�ZKR�IRFXV�RQ�&��FDQ�VWLOO�EHQHILW�IURP�UHDGLQJ�WKH�ERRN�DV�ORQJ�DV�WKH\�DUH�SUHSDUHG�IRU�LWV�9%�VW\OH���7KLV�LV�HVSHFLDOO\�WUXH�IRU�&��SURJUDPPHUV�FRPLQJ�IURP�9%��RI�FRXUVH���7KH\�MXVW�KDYH�WR�WUDQVODWH�WKH�FRGH�VDPSOHV�WR�WKHLU�RZQ�ODQJXDJH��ZKLFK�RXJKW�WR�EH�VLPSOH�HQRXJK�
1R�PDWWHU�ZKDW��1(7�ODQJXDJH�\RX�FKRRVH��ZH�DUH�DOO��1(7�GHYHORSHUV�DQG�ZH�DUH�DOO�ZULWLQJ�IRU�WKH�FRPPRQ�ODQJXDJH�UXQWLPH�
:K\�64/�6HUYHU�����
$URXQG�������,�WKRXJKW�UHODWLRQDO�GDWDEDVHV�ZRXOG�VRRQ�EH�MXVW�OHJDF\�SURGXFWV��,�ZDV�ZURQJ��(YHQ�WRGD\��UHODWLRQDO�GDWDEDVHV�DUH�NLQG�RI�VWDWH�RI�WKH�DUW�IRU�EXVLQHVV�DSSOLFDWLRQV��DQG�64/�6HUYHU������LV�D�JRRG�H[DPSOH�RI�VXFK�D�SURGXFW�
$OWKRXJK�,�FRXOG�KDYH�FKRVHQ�WR�ZULWH�DERXW�D�JHQHULF�GDWDEDVH�SODWIRUP��,�ZRXOG�KDYH�ORVW�RQH�RI�P\�PDLQ�SRLQWV��QDPHO\�WKDW�LW
V�LPSRUWDQW�WR�XVH�WKH�VSHFLILF�FDSDELOLWLHV�RI�WKH�GDWDEDVH�LI�\RX�ZDQW�WKH�KLJKHVW�VFDODELOLW\��,�KDYH�FKRVHQ�WR�ZULWH�DERXW�64/�6HUYHU������EHFDXVH�64/�6HUYHU�KDV�EHHQ�P\�IDYRULWH�GDWDEDVH�SODWIRUP�IRU�PDQ\�\HDUV��,W
V�FRPSHWHQW��FRPSDUDWLYHO\�FKHDS��DQG�ZLGHVSUHDG��+RZHYHU��PRVW�RI�WKH�LGHDV�,�GLVFXVV�FDQ�EH�FRQYHUWHG��IRU�H[DPSOH��WR�2UDFOH�DQG�'%��2UJDQL]DWLRQ�RI�7KLV�%RRN
7KLV�ERRN�LV�GLYLGHG�LQWR�QLQH�FKDSWHUV�DQG�LQFOXGHV�D�VHSDUDWH�DSSHQGL[�ZLWK�VXJJHVWLRQV�IRU�IXUWKHU�UHDGLQJ�
,Q�&KDSWHU����³,QWURGXFWLRQ�´�,�VHW�WKH�VFHQH�IRU�WKH�UHVW�RI�WKH�ERRN�E\�EULHIO\�GLVFXVVLQJ�&20��&20���9%���DQG�SUHYLRXV�YHUVLRQV�RI�64/�6HUYHU��,�DOVR�GHVFULEH�WKH��1(7�)UDPHZRUN�LQ�JHQHUDO���1(7�&RPSRQHQW�6HUYLFHV��9LVXDO�%DVLF��1(7��&���DQG�64/�6HUYHU�������,Q�&KDSWHU����³)DFWRUV�WR�&RQVLGHU�LQ�&KRRVLQJ�D�6ROXWLRQ�WR�D�3UREOHP�´�,�GLVFXVV�WKH�GLIIHUHQW�FULWHULD�,�ZLOO�XVH�WKURXJKRXW�WKH�ERRN�WR�HYDOXDWH�P\�SURSRVDOV�WR�NH\�SUREOHPV�
,Q�&KDSWHU����³7HVWLQJ�´�,�VWDUW�WR�GHVFULEH�NH\�SUREOHPV DQG�VROXWLRQV²D�GLVFXVVLRQ�WKDW�ZLOO�FRQWLQXH�WKURXJKRXW�WKH�UHVW�RI�WKH�ERRN��7KLV�FKDSWHU�ORRNV�DW�WKH�H[WUHPHO\�LPSRUWDQW²\HW�RIWHQ�IRUJRWWHQ²DVSHFW�RI�WHVW�DSSOLFDWLRQV�WKRURXJKO\��,Q�WKLV�FKDSWHU��,�GLVFXVV�DQG�VKRZ�D�VROXWLRQ�RI�KRZ�\RX�FDQ�DXWRPDWH D�JRRG�GHDO�RI�WHVWLQJ��WKXV�VDYLQJ�\RXUVHOI�WLPH�LQ�WKH�IXWXUH��,�DOVR�GLVFXVV�VWUDWHJLHV�IRU�XVLQJ�DVVHUWLRQV��&KDSWHU����³$GGLQJ�'HEXJJLQJ�6XSSRUW�´�GLVFXVVHV�LPSRUWDQW�SUHSDUDWLRQV�\RX�VKRXOG�FRQVLGHU�ZKHQ�EXLOGLQJ�HQWHUSULVH�DSSOLFDWLRQV��VXFK�DV�SUHSDULQJ�IRU�GHEXJJLQJ��:H�ORRN�FORVHO\�DW�DGGLQJ�WUDFLQJ�VXSSRUW��HUURU�ORJJLQJ��DQG�KRZ�WR�KDQGOH�FRQILJXUDWLRQ�GDWD�
:LQGRZV�'1$�KDV�EHHQ�D�VXFFHVVIXO�DUFKLWHFWXUH�IRU�VHYHUDO�\HDUV�QRZ��,Q�&KDSWHU����³$UFKLWHFWXUH�´�,�GHVFULEH�D�QHZ�DUFKLWHFWXUH�SURSRVDO��ERWK�VLPLODU�DQG�GLVVLPLODU�WR�:LQGRZV�'1$��WKDW�\RX�FDQ�XVH�WR�EHWWHU�WDNH�DGYDQWDJH�RI�WKH�QHZ�SODWIRUP��,�DOVR�GLVFXVV�VXLWDEOH�FRGH�VWUXFWXUHV�IRU�WKH�GLIIHUHQW�OD\HUV�LQ�WKH�DUFKLWHFWXUH��7KHQ�LQ�&KDSWHU����³7UDQVDFWLRQV�´�ZH�ORRN�DW�JRRG�WUDQVDFWLRQDO�GHVLJQ�DQG�ZK\�LW�LV�FUXFLDO�IRU�EXLOGLQJ�D�VXFFHVVIXO�HQWHUSULVH�DSSOLFDWLRQ��,Q�WKLV�FKDSWHU��,�IRFXV�RQ�KRZ�WR�ZULWH�WKH�PRVW�HIILFLHQW�WUDQVDFWLRQV��ZKLOH�NHHSLQJ�FRUUHFWQHVV�LQ�PLQG��,�DOVR�GLVFXVV�PHWKRGV�IRU�PDNLQJ�WKH�FRGH�HDVLO\�WR�FKDQJH�IURP�SXUH�7�64/�WUDQVDFWLRQV�WR�&20��WUDQVDFWLRQV��LI�WKH�QHHG�DULVHV�
0RYLQJ�RQ�WR�&KDSWHU����³%XVLQHVV�5XOHV�´�,�GLVFXVV�GLIIHUHQW�EXVLQHVV�UXOHV��ZKHUH�WKH\�VKRXOG�EH�ORFDWHG��DQG�KRZ�WKH\�VKRXOG�EH�LPSOHPHQWHG��,Q�&KDSWHU����³'DWD�$FFHVV�´�,�IRFXV�RQ�D�QHZO\�GHYHORSHG�GDWD�DFFHVV�SDWWHUQ�DQG�LWV�KHOSHU��7KLV�SDWWHUQ�UHGXFHV�URXQG�WULSV�EHWZHHQ�WKH�%XVLQHVV�WLHU�DQG�WKH�'DWD�WLHU��DQG�VKRUWHQV�WUDQVDFWLRQ�OHQJWKV�DQG�LQFUHDVHV�GHEXJJDELOLW\�
)LQDOO\��&KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´�GLVFXVVHV�VWUDWHJLHV�IRU�HUURU�KDQGOLQJ�ERWK�LQ�VWRUHG�SURFHGXUHV�DQG�LQ��1(7�FRPSRQHQWV��,W�DOVR�GLVFXVVHV�VWUDWHJLHV�RI�
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FRQFXUUHQF\�FRQWURO�IRU�VLWXDWLRQV�ZKHQ�GDWD�LV�GLVFRQQHFWHG�IURP�WKH�GDWDEDVH��ERWK�RSWLPLVWLF�DQG�SHVVLPLVWLF�SURWRFROV�7RSLFV�7KDW�$UHQ
W�&RYHUHG
,�GHFLGHG�HDUO\�RQ�WKDW�,�ZDQWHG�WR�ZULWH�D�FRQFLVH�DQG�IRFXVHG�ERRN��7KHUHIRUH��,�KDG�WR�VNLS�PDQ\�LQWHUHVWLQJ�DQG�LPSRUWDQW�WRSLFV��%HFDXVH�WKH�IRFXV�RI�WKH�ERRN�LV�GHVLJQ�DQG�SURJUDPPLQJ�IRU�WKH�DSSOLFDWLRQ�VHUYHU�DQG�WKH�GDWDEDVH�VHUYHU��,�ZRQ
W�GLVFXVV�:HE�)RUPV��:LQGRZV�)RUPV��DQG�:HE�6HUYLFHV�LQ�JUHDW�GHSWK��,Q�DGGLWLRQ��LQ�GHSWK�GLVFXVVLRQ�RI�WKH�IROORZLQJ�WRSLFV�LV�EH\RQG�WKH�VFRSH�RI�WKLV�ERRN�

x �1(7�5HPRWLQJx 0604��4XHXHG�&RPSRQHQWV��4&���/RRVHO\�&RXSOHG�(YHQWV��/&(���&RPSHQVDWLQJ�5HVRXUFH�0DQDJHU��&50�x 0XOWLWKUHDGLQJx 'HOHJDWHV�DQG�(YHQWVx $'2�1(7
(DFK�RI�WKHVH�WRSLFV�LV�LQWHUHVWLQJ�DQG�LPSRUWDQW��EXW�WKH\�FDQ�ILOO�HQWLUH�ERRNV�RQ�WKHLU�RZQ��,�UHIHU�\RX�WR�$SSHQGL[�$��³6XJJHVWLRQV�IRU�)XUWKHU�5HDGLQJ�´�IRU�D�OLVW�RI�VXJJHVWHG�ERRNV�VKRXOG�\RX�ZDQW�WR�UHDG�DERXW�WKHVH�WRSLFV�7KH�%RRN
V�:HE�6LWH
<RX
OO�ILQG�WKH�:HE�VLWH�RI�WKH�ERRN�DW�ZZZ�MQVN�VH DQG��ZZZ�VDPVSXEOLVKLQJ�FRP DQG���7KLV�VLWH�LQFOXGHV�WKH�IROORZLQJ�

x 5HVXOWV�RI�VHYHUDO�SHUIRUPDQFH�WHVWV��H[HFXWHG�DIWHU�YHUVLRQ���RI��1(7�KDV�EHHQ�UHOHDVHGx $�FRQWLQXRXVO\�XSGDWHG�OLVW�RI�VXJJHVWLRQV�IRU�IXUWKHU�UHDGLQJx 7KH�FRGH�IURP�WKH�VDPSOHV�DQG�WKH�WRROV�GLVFXVVHG�LQ�WKH�ERRNx 7KH�HUUDWD�IRU�WKH�ERRN$�)HZ�)LQDO�&RPPHQWV
:KHQ�\RX�UHDG�WKH�ERRN��\RX�ZLOO�ILQG�WKDW�WKH�VRXUFH�FRGH�KDV�DOPRVW�QR�FRPPHQWV�DW�DOO��7KLV�LV�QRW�KRZ�,�WKLQN�\RX�VKRXOG�SURJUDP��RI�FRXUVH��,�KDYH�GRQH�LW�WKLV�ZD\�IRU�UHDVRQV�RI�EUHYLW\�DORQH��,I�\RX�GRZQORDG�WKH�FRPSOHWH�VRXUFH�FRGH�IURP�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�MQVN�VH ZLOO�ILQG�WKDW�WKH�FRGH�LV�KHDYLO\�FRPPHQWHG�
,�KDYH�WULHG�WR�HQVXUH�WKDW�WKH�FRQWHQW�LQ�WKLV�ERRN�LV�DV�FRUUHFW�DV�SRVVLEOH��+RZHYHU��WKHUH�LV�DOZD\V�D�ULVN�IRU�HUURUV��HVSHFLDOO\�EHFDXVH�,�ZURWH�WKH�ERRN�HDUO\�RQ��,I�\RX�ILQG�DQ�HUURU��SOHDVH�H�PDLO�PH�DQG�,
OO�SRVW�D�FRUUHFWLRQ�RQ�WKH�ERRN
V�:HE�VLWH�
,Q�VXP��,
YH�WULHG�WR�ZULWH�D�ERRN�WKDW�,�ZRXOG�ORYH�WR�UHDG�P\VHOI��+RSHIXOO\��\RX�ZLOO�HQMR\�LW�WRR�
-LPP\�1LOVVRQ
ZZZ�MQVN�VH
-LPP\�1LOVVRQ#MQVN�VH
5RQQHE\��6ZHGHQ
6HSWHPEHU�����$ERXW�WKH�$XWKRU
-LPP\�1LOVVRQ LV�WKH�RZQHU�RI�WKH�6ZHGLVK�FRQVXOWLQJ�FRPSDQ\�-16.�$%��+H�KDV�EHHQ�ZRUNLQJ�ZLWK�V\VWHP�GHYHORSPHQW�IRU����\HDUV��ZLWK�9%�VLQFH�YHUVLRQ������DQG��LQ�UHFHQW�\HDUV��KH�KDV�VSHFLDOL]HG�LQ�FRPSRQHQW�EDVHG�GHYHORSPHQW��PRVWO\�LQ�WKH�0LFURVRIW�HQYLURQPHQW��+H�KDV�DOVR�EHHQ�GHYHORSLQJ�DQG�SUHVHQWLQJ�FRXUVHV�LQ�GDWDEDVH�GHVLJQ��REMHFW�RULHQWHG�GHVLJQ��DQG�VR�RQ�DW�D�6ZHGLVK�XQLYHUVLW\�IRU�VL[�\HDUV��-LPP\�LV�D�IUHTXHQW�VSHDNHU�DW�)DZFHWWH�DQG�:UR[�&RQIHUHQFHV�DQG�KDV�ZULWWHQ�QXPHURXV�WHFKQLFDO�DUWLFOHV��(YHQ�VR��KHFRQVLGHUV�KLPVHOI�WR�EH�PDLQO\�D�GHYHORSHU�$FNQRZOHGJPHQWV
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7KHUH�DUH�VR�PDQ\�WR�ZKRP�,�RZH�WKDQNV��,�DP�LQGHEWHG�WR�WKHP�IRU�SURYLGLQJ�IHHGEDFN��IRU�EHLQJ�VRXQGLQJ�ERDUGV��DQG�IRU�EHLQJ�VRXUFHV�RI�LQVSLUDWLRQ��,W�LV�LPSRVVLEOH�WR�WKDQN�WKHP�DOO��EXW�,�ZRXOG�OLNH�WR�PHQWLRQ�IRXU�SHRSOH�LQ�SDUWLFXODU�ZKR�KDYH�PHDQW�PRUH�WR�PH�WKDQ�DQ\ERG\�HOVH�GXULQJ�WKLV�SURMHFW�
7R�)UDQFHVFR�%DOHQD��)RU�EHLQJ�P\�PHQWRU�WKURXJKRXW�P\�ZULWLQJ�FDUHHU�DQG�IRU�ZULWLQJ�VXFK�D�QLFH�IRUHZRUG�
7R�'DQ�%\VWU|P��)RU�EHLQJ�D�JUHDW�VRXQGLQJ�ERDUG�DQG�VRXUFH�RI�LQVSLUDWLRQ�WKURXJKRXW�WKH�ZKROH�RI�P\�SURIHVVLRQDO�OLIH�DV�D�GHYHORSHU�
7R�,QJHPDU�/XQGEHUJ��)RU�SURYLGLQJ�PRUH�IHHGEDFN�DQG�SDUWLFLSDWLQJ�LQ�PRUH�GLVFXVVLRQV�WKDQ�DQ\ERG\�HOVH�ZKLOH�,�ZDV�ZRUNLQJ�RQ�WKLV�ERRN�
7R�6KDQQRQ�3DKO��3URJUDP�0DQDJHU�IRU�&20���0LFURVRIW��)RU�DQVZHULQJ�P\�PDQ\�TXHVWLRQV��EXW�PRVWO\�IRU�UHDGLQJ�WKURXJK�WKH�ERRN�DQG�SURYLGLQJ�IHHGEDFN�
7KHUH�DUH�D�JUHDW�PDQ\�PRUH�SHRSOH�ZKRP�,�ZRXOG�OLNH�WR�WKDQN��7KH�IROORZLQJ�OLVW�LVQ
W�DW�DOO�FRPSOHWH��EXW�WKRVH�ZKR�KDYHPHDQW�WKH�PRVW�WR�PH�ZKHQ�ZULWLQJ�WKH�FRQWHQW�DUH��LQ�DOSKDEHWLFDO�RUGHU��
0LNH�$PXQGVHQ��5LFNDUG�%HQJWVVRQ��-RH�&HONR��0DUWLQ�)RUVEHUJ��7RPP\�*UlQGHIRUV��.HQQHWK�+HQQLQJVVRQ��3HWHU�/��+HQU\��7LERU�.DUDV]L��0DUWWL�/DLKR��-RH�/RQJ��0LFKDHO�'��/RQJ��7RP�0RUHDX��3HU�2OD�1LOVVRQ��-RKQ�5REELQV��(QULFR�6DEEDGLQ��(JLGLR�6EXUOLQR��&KDUOLH�6YDKQEHUJ��DQG�-RKDQ�6YDQVWU|P�
,�DOVR�RZH�D�ELJ�WKDQNV�WR�WKH�WHDP�WKDW�KHOSHG�PH�WUDQVIRUP�P\�LGHDV�LQWR�VRPHWKLQJ�XQGHUVWDQGDEOH��WKH�6DPV�WHDP�ZLWK�ZKRP�,
YH�EHHQ�ZRUNLQJ�YHU\�FORVHO\�
6RQGUD�6FRWW��$FTXLVLWLRQV�(GLWRU��WDONHG�PH�LQWR�ZULWLQJ�WKH�ERRN�LQ�WKH�ILUVW�SODFH�DQG�KDV�EHHQ�D�WUHPHQGRXV�VXSSRUW�WKURXJKRXW�WKH�HQWLUH�SURMHFW��/\GLD�:HVW��/DQJXDJH�(GLWRU��WUDQVIRUPHG�P\�³6ZHQJOLVK´�LQWR�(QJOLVK��6KDQQRQ�/HXPD��'HYHORSPHQW�(GLWRU��PDGH�ZRQGHUV�RI�HDFK�DQG�HYHU\�FKDSWHU��ERWK�LQ�WHUPV�RI�VWUXFWXUH�DQG�WKH�FODULW\��+HDWKHU�0F1HLOO��3URMHFW�(GLWRU��ZDV�LQ�FKDUJH�RI�WKH�SURGXFWLRQ�VLGH�RI�WKH�ERRN��'HRQ�6FKDIIHU�DQG�6XQGDU�5DMDQ��7HFKQLFDO�(GLWRUV��FKHFNHG�WKH�FRQWHQW�IRU�WHFKQLFDO�HUURUV�DQG�SURSRVHG�QXPHURXV�LPSURYHPHQWV��$QG�ILQDOO\��3DW�.LQ\RQ��&RS\�(GLWRU��KHOSHG�PH�FOHDQ�XS�WKH�PLVWDNHV�WKH�UHVW�RI�XV�PLVVHG�&KDSWHU����,QWURGXFWLRQ
,1�7+,6�&+$37(5

x 7KH�+LVWRU\�RI�&20��076�&20���9%��DQG�64/�6HUYHUx 7KH�1HZ�:RUOG�RI��1(7x &20������&RPSRQHQW�6HUYLFHVx 9LVXDO�%DVLF��1.(7x &�x 64/�6HUYHU�����
,Q�WKLV�FKDSWHU��,�ZLOO�EULHIO\�GLVFXVV�WKH�KLVWRU\�RI�WKH�&RPSRQHQW�2EMHFW�0RGHO��&20��XS�WR�WKH�VWDWH�RI��1(7�WRGD\��,Q�WKLV�GLVFXVVLRQ��,�ZLOO�WHOO�VRPH�KRUURU�VWRULHV�IURP�WKH�GDUN�DJHV�RI�&20��9LVXDO�%DVLF����9%����DQG�&20���DQG�ZLOO�ORRN�DW�WKH�DGYDQFHV�PDGH�LQ�WKH�LQGXVWU\�LQ�UHFHQW�\HDUV��,�ZLOO�DOVR�WRXFK�RQ�NH\�WHFKQRORJLHV��VXFK�DV��1(7�&RPSRQHQW�6HUYLFHV��9LVXDO�%DVLF��1(7��&���DQG�64/�6HUYHU�������WKDW�,�LQWHQG�WR�XVH�IRU�P\�H[DPSOHV�DQG�GLVFXVVLRQV�WKURXJKRXW�WKH�ERRN��7R�XQGHUVWDQG�WKLV�FKDSWHU�DQG�WKH�UHVW�RI�WKH�ERRN��,�DVVXPH�WKDW�\RX�DUH�VRPHZKDW�IDPLOLDU�ZLWK�9LVXDO�%DVLF��1(7��FRPPRQ�ODQJXDJH�UXQWLPH��DQG�VR�RQ��DQG�VR�,�ZRQ
W�GLVFXVV�WKHVH�WRSLFV�LQ�GHWDLO�LQ�WKLV�FKDSWHU��:LWK�WKDW�FDYHDW�RXW�RI�WKH�ZD\��OHW
V�JHW�VWDUWHG�7KH�+LVWRU\�RI�&20��076�&20���9%��DQG�64/�6HUYHU
$OWKRXJK�ZH�DOO�NQRZ�WKDW�SURJUDPPLQJ�GLGQ
W�VWDUW�ZLWK�&20��D�PDMRU�VKLIW�LQ�WKH�LQGXVWU\�RFFXUUHG�ZKHQ�&20�EHFDPH�SRSXODU�LQ�WKH�PLG�����V��VR�LW�VHHPV�D�JRRG�SODFH�WR�VWDUW�RXU�ORRN�DW�WKH�WHFKQRORJ\
V�KLVWRU\��)URP�WKHUH��ZH
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/LVWLQJ�����VKRZV�ZKDW�D�YHU\�VLPSOH�VHUYLFHG�FRPSRQHQW�ZRXOG�ORRN�OLNH�DV�D�FODVV�LQ�9LVXDO�%DVLF��1(7���)RU�LW�WR�ZRUN��\RX�PXVW�VHW�D�UHIHUHQFH�WR�6\VWHP�(QWHUSULVH6HUYLFHV�GOO��
/LVWLQJ�����$�6LPSOH�6HUYLFHG�&RPSRQHQW�LQ�9LVXDO�%DVLF��1(7
,PSRUWV�6\VWHP�(QWHUSULVH6HUYLFHV
3XEOLF�&ODVV�0\)LUVW6DPSOH,QKHULWV�6HUYLFHG&RPSRQHQW

3XEOLF�)XQFWLRQ�*HW7LPH���$V�6WULQJ5HWXUQ�1RZ�7R6WULQJ��(QG�)XQFWLRQ(QG�&ODVV
:KHQ�WKLV�FODVV�LV�XVHG�IRU�WKH�ILUVW�WLPH��LW�ZLOO�DXWRPDWLFDOO\�EH�UHJLVWHUHG�DV�D�FRQILJXUHG�&20��FRPSRQHQW��ZKLFK�FRPHV�LQ�KDQG\�DW�GHYHORSPHQW�WLPH��6WLOO��DW�GHSOR\PHQW�WLPH��WKLV�IHDWXUH�LV�PRVW�RIWHQ�QRW�XVHIXO��EHFDXVH�WKH�XVHU�UXQQLQJ�WKH�DSSOLFDWLRQ�PXVW�KDYH�DGPLQLVWUDWRU�SULYLOHJHV�WR�KDYH�LW�UHJLVWHUHG��<RX�FDQ�XVH�5HJ6YFV�WR�PDQXDOO\�UHJLVWHU�WKH�FRPSRQHQW�DV�D�FRQILJXUHG�&20��FRPSRQHQW�
&20��REMHFW�SRROLQJ�ZLOO�QRZ�EH�DYDLODEOH�WR�WKH�PDMRULW\�RI�&20��SURJUDPPHUV��QDPHO\�WKRVH�ZKR XVH�9%���ZKHQ�WKH\�VKLIW�WR�D��1(7�ODQJXDJH��VXFK�DV�9LVXDO�%DVLF��1(7�RU�&���$Q�DGGHG�SOXV�LV�WKDW�WKH�FRPSRQHQWV�\RX�ZULWH�ZLWK�9LVXDO�%DVLF��1(7�DQG�&��ZLOO�QRW�KDYH�WKH�WKUHDG�DIILQLW\�SUREOHPV²ZKLFK�PHDQV��IRU�H[DPSOH��WKDW�DQ�REMHFW�RI�D�9%��ZULWWHQ FODVV�FDQ�RQO\�EH�XVHG�IURP�WKH�VDPH�WKUHDG�DV�WKH�RQH�WKDW�LQVWDQWLDWHG�WKH�REMHFW�EHFDXVH�RI�WKH�KHDY\�XVH�RI�7KUHDG�/RFDO�6WRUDJH��7/6�²DQG�6LQJOH�7KUHDGHG�$SDUWPHQW�RQO\�WKUHDGLQJ�PRGHO�RI�9%��



$�YHU\�KDQG\�IHDWXUH�RI��1(7�LV�WKDW�WKH�DWWULEXWHV�FDQ�EH�ZULWWHQ�LQ�FRGH��/LVWLQJ�����VKRZV�DQ�H[DPSOH�LQ�ZKLFK�D�FODVV�LV�GHFRUDWHG�ZLWK�DWWULEXWHV�IRU�REMHFW�SRROLQJ�
/LVWLQJ�����$WWULEXWHV�'HFRUDWLQJ�D�&ODVV
�2EMHFW3RROLQJ$WWULEXWH�(QDEOHG� 7UXH��B0LQ3RRO6L]H� ���0D[3RRO6L]H� ���B&UHDWLRQ7LPHRXW� ������!�3XEOLF�&ODVV�0\3RROHG&ODVV
6SHFLDO�&RQVLGHUDWLRQV
<RX�PD\�EH�ZRQGHULQJ�ZKHWKHU�WKH��1(7�SURJUDPPHU�KDV�WR�FRQVLGHU�DQ\WKLQJ�VSHFLDO�ZKHQ�ZULWLQJ�VHUYLFHG�FRPSRQHQWV��,QGHHG��VHYHUDO�WKLQJV�GLIIHU�EHWZHHQ�ZULWLQJ�RUGLQDU\��1(7�FRPSRQHQWV�DQG�ZULWLQJ�VHUYLFHG�RQHV��LQFOXGLQJ�WKH�IROORZLQJ�

x <RX�VKRXOG�FDOO�'LVSRVH�� ZKHQ�\RX�DUH�GRQH�ZLWK�DQ�LQVWDQFH�RI�D�VHUYLFHG�FRPSRQHQW���0RVW�RIWHQ�LW
V�QRW�D�PXVW��EXW�UHFRPPHQGHG��x <RX�VKRXOG�QRW�XVH�QRQGHIDXOW�FRQVWUXFWRUV�x 6WDWLF�PHWKRGV�DUH�QRW�VHUYLFHDEOH�x 6HUYLFHV�IORZ�EHWZHHQ�PDFKLQHV��EXW�RQO\�ZKHQ�'&20�LV�XVHG���7KDW�PHDQV��IRU�H[DPSOH��WKDW�\RX�PXVW�XVH�'&20�LQVWHDG�RI��1(7�5HPRWLQJ�LI�\RX�ZDQW�WR�XVH�D�&20��WUDQVDFWLRQ�WKDW�VSDQV�WZR�PDFKLQHV��x 'XULQJ�UXQWLPH��WKH�XVHU�H[HFXWLQJ�WKH�&20��DSSOLFDWLRQ�PXVW�KDYH�SHUPLVVLRQ�WR�UXQ�XQPDQDJHG�FRGH�
$V�XVXDO��FRQVXPHUV�ZRQ
W�KDYH�WR�NQRZ�ZKHWKHU�WKH�XVHG�FRPSRQHQW�LV�VHUYLFHG�RU�QRW��2I�FRXUVH��WKH�FRQVXPHUV�FDQ�EH�XQPDQDJHG�FRGH��VXFK�DV�9%��ZULWWHQ�FRGH��,Q�IDFW��XVLQJ��1(7�WR�ZULWH�EHWWHU�&20��FRPSRQHQWV�IRU�XQPDQDJHG�FRQVXPHUV�ZLOO�OLNHO\�EH�D�FRPPRQ�VFHQDULR�LQ�WKH�QHDU�IXWXUH�&20������&RPSRQHQW�6HUYLFHV
:LQGRZV�;3�DQG�:LQGRZV��1(7�6HUYHU�ZLOO�FRQWDLQ�&20������DQG�ZLWK�LW�D�ORW�RI�QHZ�IXQFWLRQDOLW\��LQFOXGLQJ�

x 3URFHVV�UHF\FOLQJx &RQILJXUDEOH�LVRODWLRQ�OHYHOx $SSOLFDWLRQV�DV�:LQGRZV�VHUYLFHVx 0HPRU\�JDWHVx 3DXVH�GLVDEOH�DSSOLFDWLRQVx 3URFHVV�GXPSLQJx 0RYLQJ�DQG�FRS\LQJ�FRPSRQHQWVx 3XEOLF�SULYDWH�FRPSRQHQWVx $SSOLFDWLRQ�SDUWLWLRQVx &20��DSSOLFDWLRQV�H[SRVHG�DV�;0/�:HE�VHUYLFHV
:H�ZLOO�GLVFXVV�HDFK�RI�WKHVH�IHDWXUHV�LQ�WKH�UHVW RI�WKLV�VHFWLRQ�
3URFHVV�5HF\FOLQJ
$�VLPSOH�ZD\�RI�HVFDSLQJ�WKH�SUREOHPV�ZLWK�PHPRU\�OHDNDJH�LV�WR�UHVWDUW�WKH�VHUYHU�SURFHVV�QRZ�DQG�WKHQ��:LWK�SURFHVV�UHF\FOLQJ��\RX�FDQ�GHFODUDWLYHO\�WHOO�KRZ�DQG�ZKHQ�WKLV�VKRXOG�KDSSHQ²IRU�H[DPSOH��DIWHU�D�FHUWDLQ�DPRXQW�RI�UHTXHVWV�RU�HYHU\�QLJKW�

1RWH
,�RQFH�ZURWH�D�:HE�DSSOLFDWLRQ�WKDW�KDG�D�PHPRU\�OHDN��7KH�FXVWRPHU�WKRXJKW�LW�ZDV�D�FKHDS�VROXWLRQ�IRU�WKHP�WR�MXVW�UHERRW�WKH�PDFKLQH�HYHU\�ZHHNHQG�EHFDXVH�WKH\�KDG�SHRSOH�ZRUNLQJ�WKHQ�DQ\ZD\��,�SUHIHUUHG�WR�WU\�WR�VROYH�WKH�SUREOHP�LQVWHDG�RI�XVLQJ�D�%DQG�$LG��EXW�WKH\�GLGQ
W�VHH�WKLV�DV�D�SUREOHP�DW�DOO��2I�FRXUVH��SURFHVV�UHF\FOLQJ�ZRXOG�KDYH�EHHQ�PRUH�FRQYHQLHQW�IRU�WKHP�

&RQILJXUDEOH�,VRODWLRQ�/HYHO
,Q�&20�������WKH�WUDQVDFWLRQ�LVRODWLRQ�OHYHO�ZDV�DOZD\V�6(5,$/,=$%/( IRU�&20��WUDQVDFWLRQV�DJDLQVW�64/�6HUYHU���2UDFOH�JHWV�WKH�VDPH�UHTXHVW�WR�VHW�WKH�LVRODWLRQ�OHYHO�WR�6(5,$/,=$%/(��EXW�QHJOHFWV�WKLV�DQG�XVHV�5($'�&200,77(' LQVWHDG��7KLV�LV�EHFDXVH�2UDFOH�XVHV�YHUVLRQLQJ�LQVWHDG�RI�ORFNLQJ�IRU�FRQFXUUHQF\�FRQWURO��DQG�WKHQ�5($'�&200,77(' LV�PRVW�RIWHQ�HQRXJK��� ,Q�WKH�SDVW��WKLV�
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KDV�EHHQ�D�PDMRU�FRQVWUDLQW�WR�NHHS�LQ�PLQG�ZKHQ�GHVLJQLQJ�IRU�&20���EXW�LQ�&20�������LW�ZLOO�EH�SRVVLEOH�WR�FRQILJXUH�WKH�QHHGHG�LVRODWLRQ�OHYHO�
$SSOLFDWLRQV�DV�:LQGRZV�6HUYLFHV
6RPH�RI�WKH�FRPSRQHQW�VHUYLFHV��VXFK�DV�TXHXHG�FRPSRQHQWV��QHHG�D�VWDUWHG�&20��DSSOLFDWLRQ�WR�ZRUN��,Q�&20������LW�LV�SRVVLEOH�WR�UXQ�&20��DSSOLFDWLRQV�DV�:LQGRZV�VHUYLFHV��7KLV�DOVR�FRPHV�LQ�KDQG\�LI�\RX�OLNH�WR�UXQ�WKH�DSSOLFDWLRQ�DV�WKH�ORFDO�V\VWHP�DFFRXQW��WR�PDNH�LW�SRVVLEOH�WR�DFW�ZLWK�WKH�SULYLOHJHV�IURP�WKDW�XVHU��7KLV�LV�DOVR�D�VROXWLRQ�WR�WKH�VKRUW�GHOD\�WKDW�PLJKW�RWKHUZLVH�EH�DSSDUHQW�ZKHQ�WKH�ILUVW�UHTXHVW�LV�PDGH�WR�D�&20��VHUYHU�DSSOLFDWLRQ�DIWHU�V\VWHP�ERRW��RU�DIWHU�WKH�DSSOLFDWLRQ�KDV�EHHQ�VKXW�GRZQ��
0HPRU\�*DWHV
7KH�0HPRU\�*DWHV�IHDWXUH�SUHYHQWV�WKH�FUHDWLRQ�RI�REMHFWV�ZKHQ�WKH�DPRXQW�RI�IUHH�PHPRU\�IDOOV�EHORZ�D�FHUWDLQ�OHYHO��7KH�UHDVRQ�IRU�WKLV�IXQFWLRQDOLW\�LV�WR�DYRLG�DGGLQJ�REMHFWV�ZKHQ�WKHUH
V�QRW�HQRXJK�PHPRU\�WR�VXSSRUW�WKHLU�RSHUDWLRQV��6WUDQJH�HUURUV�RFFXU�ZKHQ�D�V\VWHP�UXQV�RXW�RI�PHPRU\��DQG�LW�LV�KDUG�WR�WUDS�IRU�HUURUV�LQ�FRPSRQHQWV�LQ�WKLV�HQYLURQPHQW��,Q�IDFW��PRVW�FRPSRQHQWV�DUHQ
W�WHVWHG�IRU�ORZ�PHPRU\�FRQGLWLRQV��VR�LW�LV�EHWWHU�WKDW�WKH\�GRQ
W�JHW�FDOOHG�DW�DOO�LI�WKH�V\VWHP�KDV�UXQ�RXW�RI�PHPRU\�
3DXVH�'LVDEOH�$SSOLFDWLRQV
,Q�&20�������\RX�FDQ
W�SDXVH�D�&20��DSSOLFDWLRQ��,QVWHDG��\RX�KDYH�WR�GHOHWH�WKH�FRPSRQHQW�LI��IRU�DQ\�UHDVRQ��\RX�GRQ
W�ZDQW�DQ\ERG\�WR�XVH�LW�IRU�D�FHUWDLQ�DPRXQW�RI�WLPH��,Q�&20�������\RX�FDQ�ERWK�SDXVH�DQG�GLVDEOH�DSSOLFDWLRQV�
3URFHVV�'XPSLQJ
7R�PDNH�GHEXJJLQJ�HDVLHU�LQ�&20�������LW�ZLOO�EH�SRVVLEOH�WR�WDNH�D�VQDSVKRW�RI�WKH�SURFHVV�ZLWKRXW�KDYLQJ�WR�VWRS�WKH�SURFHVV��7KLV�VQDSVKRW�FDQ�WKHQ�EH�XVHG�ZLWK�D�GHEXJJHU�WR�H[DPLQH�WKH�H[DFW�VWDWH�ZKHQ�WKH�SUREOHP�RFFXUUHG�
0RYLQJ�DQG�&RS\LQJ�&RPSRQHQWV
2IWHQ��LW�LV�XVHIXO�WR�EH�DEOH�WR�OHW�WKH�VDPH�FRPSRQHQW�DSSHDU�VHYHUDO�WLPHV��LQ�VHYHUDO�DSSOLFDWLRQV��7KDW�LV�HVSHFLDOO\�WKH FDVH�IRU�KHOSHU�FRPSRQHQWV��$VVXPH�WKDW�RQH�KHOSHU�FRPSRQHQW�LV�XVHG�E\�ILYH�GLIIHUHQW�&20��DSSOLFDWLRQV��,Q�&20�������DOO�ILYH�DSSOLFDWLRQV�KDYH�WR�EH�XSJUDGHG�DW�WKH�VDPH�WLPH�WR�XVH�WKH�QHZ�YHUVLRQ�RI�WKH�KHOSHU��,�JHQHUDOO\�SUHIHU�WR�XSJUDGH�VWHS�E\�VWHS�LQVWHDG��7KHUHIRUH��LW
V�FRPPRQ�WKDW�KHOSHUV�DUH�UHXVHG�LQ�VRXUFH�FRGH�IRUP�LQVWHDG�RI�DV�ELQDU\�FRPSRQHQWV��,Q�&20�������LW�ZLOO�EH�SRVVLEOH�WR�FRQILJXUH�WKH�VDPH�SK\VLFDO�FRPSRQHQW�VHYHUDO�WLPHV�DQG�LQ�GLIIHUHQW�ZD\V�
3XEOLF�3ULYDWH�&RPSRQHQWV
,Q�&20�������DOO�FRPSRQHQWV�DUH�SXEOLF��,Q�&20�������LW�ZLOO�EH�SRVVLEOH�WR�VHW�D�FRPSRQHQW�WR�EH�SULYDWH�WR�WKH�FXUUHQW�DSSOLFDWLRQ��7KH�OHVV�\RX�H[SRVH�H[WHUQDOO\��WKH�HDVLHU�LW�LV�IRU�\RX�WR�PDNH�FKDQJHV�LQ�WKH�IXWXUH�WR�WKH�DSSOLFDWLRQ�
$SSOLFDWLRQ�3DUWLWLRQV
7KH�SXUSRVH�RI�DSSOLFDWLRQ�SDUWLWLRQV�LV�WR�SDUWLWLRQ�D�PDFKLQH�VR�WKDW�DSSOLFDWLRQV�GRQ
W�GLVWXUE�HDFK�RWKHU��$�W\SLFDO�VLWXDWLRQ�ZKHQ�DSSOLFDWLRQ�SDUWLWLRQV�DUH�RI�JUHDW�XVH�LV�LQ�GDWD�FHQWHUV��&RQVLGHU�WKH�SRVVLELOLW\�RI�UXQQLQJ�VHYHUDO�LQVWDQFHV�RI�64/�6HUYHU������LQ�RQH�VLQJOH�PDFKLQH�
&20��$SSOLFDWLRQV�&DQ�%H�([SRVHG�DV�;0/�:HE�6HUYLFHV
,I�\RX�ZDQW�WR�H[SRVH�VRPH�IXQFWLRQDOLW\�RI�D�&20��DSSOLFDWLRQ�DV�;0/�:HE�VHUYLFHV��&20������PDNHV�WKDW�HDV\��<RX�FDQ�DFKLHYH�WKDW�DXWRPDWLFDOO\�ZLWK�WKH�KHOS�RI�WKH&RPSRQHQW�6HUYLFHV�([SORUHU�

1RWH
1RZ�WKDW�,�KDYH�VRXQGHG�OLNH�D�VDOHVSHUVRQ�IRU�D�ZKLOH��,
G�OLNH�WR�VD\�WKDW�,�ZDV�WROG�E\�0LFURVRIW�WKDW�WKHUH�DUH�QR�SODQV�WR�DGG�WKH�IXQFWLRQDOLW\�RI�&20������WR�:LQGRZV�������2QO\�WLPH�ZLOO�WHOO�9LVXDO�%DVLF��1(7

,��IRU�RQH��KDYH�EHHQ�ORQJLQJ�IRU�9LVXDO�%DVLF��1(7�IRU�D�ORQJ�WLPH��:K\��\RX�DVN"



3UREOHPV�6ROYHG�ZLWK�9LVXDO�%DVLF��1(7
9%�KDV�DOZD\V�KDG�JUHDW�LGHDV�IRU�KRZ�DSSOLFDWLRQV�VKRXOG�EH�EXLOW��EXW�WKH�LPSOHPHQWDWLRQV�KDYH�KDG�TXLUNV��7KH�IROORZLQJ�DUH�D�IHZ�H[DPSOHV�RI�SUREOHPV�WKDW�ZHUH�IRXQG�LQ�9%��EXW�WKDW�DUH�QRZ�VROYHG�LQ�9LVXDO�%DVLF��1(7�

x :LWK(YHQWV FDQ
W�EH�XVHG�ZLWK�XVHU�GHILQHG�LQWHUIDFHV² 7KH�ILUVW�WLPH�,�WULHG�WR�XVH�:LWK(YHQWV ZLWK�XVHU�GHILQHG�LQWHUIDFHV��LW�WRRN�PH�KDOI�D�GD\�WR�GHFLGH�WKDW�LW�MXVW�ZDVQ
W�SRVVLEOH��$�FDOO�EDFN�VROXWLRQ�VROYHV�WKH�SUREOHP��EXW�LW
V�VWLOO�LUULWDWLQJ�WKDW�WKH�V\VWHP�SOXJJHG�VROXWLRQ�GRHVQ
W�ZRUN�x 6LQJOH�WKUHDGHG�DSDUWPHQWV��67$��DUH�QRW�DOZD\V�D�VXIILFLHQW�PRGHO�IRU�PXOWLWKUHDGLQJ²9%��SURWHFWV�XV�IURP�RXUVHOYHV��0RVW�RI�WKH�WLPH��WKLV�LV�D�JRRG�WKLQJ��2Q�WKH�RWKHU�KDQG��ZKHQ�ZH�KDYH�DGYDQFHG�QHHGV�DQG�NQRZ�ZKDW�ZH�DUH�GRLQJ��LW�ZRXOG�EH�QLFH�WR�KDYH�WKH�FDSDELOLW\�WR�PRYH�LQWR�GDQJHURXV�JURXQGV��8VLQJ�IUHH�WKUHDGLQJ�LV�D�W\SLFDO�H[DPSOH��7KLV�LV�GHILQLWHO\�LQWHUHVWLQJ�IRU�&20��FRPSRQHQWV��7KH�EXLOW�LQ�V\QFKURQL]DWLRQ�VXSSRUW�LQ�&20��KHOSV�D�ORW�ZLWK�ZULWLQJ�WKUHDG�VDIH�FRGH�ZLWKRXW�67$V�x :KHQ *OREDO0XOWL8VH LV�XVHG��WKH�FODVV�PXVW�OLYH�LQ�DQRWKHU�'//² ,�KDYH�DOVR�KDG�SUREOHPV�ZLWK�*OREDO0XOWL8VH LQ�&20��DSSOLFDWLRQV� 7KHUHIRUH��,�LQVWHDG�XVH�ROG�VW\OH�FRGH�PRGXOHV�IRU�P\�KHOSHU�URXWLQHV�LQ�9%���7KDW�PHDQV�,�RIWHQ�HPSOR\�FRGH�UHXVH�LQVWHDG�RI�ELQDU\�UHXVH��EXW�,�DOVR�VNLS�VRPH�LQVWDQWLDWLRQ�RYHUKHDG��ERWK�ZKHQ�,�ZULWH�WKH�FRGH�DQG�ZKHQ�WKH�FRGH�LV�H[HFXWHG��x 7KH�FODVV�HGLWRU�LVQ
W�PDGH�IRU�ZULWLQJ�XVHU�GHILQHG�LQWHUIDFHV��DQG�9%�FUHDWHV�DQ�XJO\�W\SH�OLEUDU\² %HFDXVH�RI�WKLV��DOWKRXJK�LW�LV�SRVVLEOH�WR�WDNH�VRPH�FRQWURO�RI�WKH�LQWHUIDFHV�ZLWK�9%���VHULRXV�9%��GHYHORSHUV�RIWHQ�ZULWH�WKH�LQWHUIDFHV�LQ�,'/�DQG�FRPSLOH�WKHPZLWK�0LFURVRIW�,QWHUIDFH�'HILQLWLRQ�/DQJXDJH��0,'/��WKH�FRPSLOHU�WKDW�WUDQVIRUPV�,'/�LQWR��IRU�H[DPSOH��D�W\SHOLE���7KHUH�LV�QRW�D�ORW�RI�³9%�IHHOLQJ´�LQ�WKDW�DSSURDFK��EXW�LW�LV�WKH�SUHIHUUHG�ZD\�x 7KHUH�LV�D�ODFN�RI�VWURQJ�W\SLQJ² ,I�,�IRUJHW�WR�GHFODUH WKH�GDWD�W\SH�IRU�D�YDULDEOH�RU�SDUDPHWHU��,�FRQVLGHU�WKLV�D�EXJ��DQG�,�GHILQLWHO\�ZDQW�WKH�FRPSLOHU�WR�WHOO�PH�DERXW�LW��9%��IRUJLYHV�DQG�RIIHUV�D�9DULDQW LQVWHDG��$QRWKHU�H[DPSOH�LV�WKDW�9%��IRUJLYHV�ZKHQ�,�IRUJHW�WR�GR�DQ�H[SOLFLW�FDVW��,W�PDNHV�DQ�LPSOLFLW�RQH�DXWRPDWLFDOO\��,V�LW�JRRG�WR�EH�IRUJLYLQJ"�1R��QRW�LQ�WKLV�FDVH��+LGLQJ�ULVNV�DQG�EXJV�LV�QRW�D�JRRG�WKLQJ�x 7KHUH�LV�D�ZHDN�HUURU�KDQGOLQJ�VFKHPH² 7KH�HUURU�KDQGOLQJ�LQ�9%��LV�TXLWH�ZHDN�DQG�GHILQLWHO\�QRW�ZHOO�XQGHUVWRRG��8QIRUWXQDWHO\��LW
V�QRW�XQFRPPRQ�WR�ILQG�LQVXIILFLHQW�RU�LQFRUUHFW�HUURU�KDQGOLQJ�FRGH�LQ�DUWLFOHV�SXEOLVKHG�E\�0LFURVRIW��HLWKHU�x 7KH�LPSOLFLW�FOHDQXS�LV�VKDN\² (VSHFLDOO\�LQ�D�KLJKO\�VWUHVVHG�VHUYHU�VLGH�VFHQDULR��WKHUH�KDYH�EHHQ�VHYHUDO�UHSRUWV�WKDW�WKH�LPSOLFLW�FOHDQXS�RI�9%��LVQ
W�FOHDQLQJ�XS�FRUUHFWO\��7KHUH�LV�DOVR�WKH�PRUH�ZHOO�NQRZQ�FLUFXODU�UHIHUHQFH�SUREOHP�RI�&20�WKDW�\RX�KDYH�WR�EUHDN�XS�PDQXDOO\���7R�XQGHUVWDQG�WKH�FLUFXODU�UHIHUHQFH�SUREOHP��DVVXPH�WKDW�\RX�KDYH�WZR�REMHFWV��HDFK�RI�ZKLFK�NHHSV�D�UHIHUHQFH�WR�WKH RWKHU�REMHFW��,W
V�QRW�HQRXJK�WR�VHW�RQH�RI�WKRVH�REMHFWV�WR�1RWKLQJ H[SOLFLWO\��7KH�UHIHUHQFH�FRXQWLQJ±EDVHG�FOHDQXS�DOJRULWKP�LQ�&20�ZLOO�NHHS�ERWK�REMHFWV�DOLYH��x 7KHUH�LV�D�ODFN�RI�VKDUHG��RU�FODVV�RU�VWDWLF��PHPEHUV² ,�WULHG�WR�LPSOHPHQW�DQ�RUGLQDU\6LQJOHWRQ� �ZKLFK�PHDQV�RQH�VLQJOH�REMHFW��UHXVHG�RYHU�DQG�RYHU�DJDLQ��VLPLODU�WR�D�JOREDO�REMHFW��ZLWKRXW�DQ\�OXFN�ZKHQ�9%��ZDV�UHOHDVHG��EHFDXVH�9%��GLGQ
W�KDYH�PHPEHUV�WKDW�EHORQJ�WR�WKH�FODVV�UDWKHU�WKDQ�WKH�REMHFWV��7KH�VDPH�JRHV�IRU�9%��DQG�9%��
,Q�DGGLWLRQ�WR�WKHVH�SUREOHPV��WKHUH�KDV�DOVR�EHHQ�D�ODFN�RI�RWKHU�REMHFW�RULHQWHG�FRQFHSWV�WRR��7KH�PRVW�FRPPRQ�FRPSODLQW�LQ�WKDW�DUHD�LV�SUREDEO\�WKH�ODFN�RI�LPSOHPHQWDWLRQ�LQKHULWDQFH���,PSOHPHQWDWLRQ�LQKHULWDQFH�PHDQV�WKDW�D�FODVV�FDQ�LQKHULW�WKH�LPSOHPHQWDWLRQ�IURP�DQRWKHU�FODVV��:KHQ�D�SURJUDPPHU�UHIHUV�WR�³LQKHULWDQFH�´�KH�RU�VKH�LV�SUREDEO\�UHIHUULQJ�WR�WKLV�W\SH�RI�LQKHULWDQFH���$W�ILUVW��,�WKRXJKW�0LFURVRIW�ZDV�³FUHDWLQJ´�D�WUXWK�ZKHQ�WKH\�VDLG�WKDW�ODUJH�SURMHFWV�ZRXOG�VXIIHU�LI�\RX�XVHG�LPSOHPHQWDWLRQ�LQKHULWDQFH���2YHU�WKH�\HDUV��,�KDYH�GHYHORSHG�DQ�DELOLW\�WR�VHH�FRQVSLUDFLHV�HYHU\ZKHUH���$�IHZ�\HDUV�ODWHU��,�UHDG�&OHPHQV�6]\SHUVNL
V�&RPSRQHQW�6RIWZDUH��%H\RQG�2EMHFW�2ULHQWHG�3URJUDPPLQJ� DQG�,�XQGHUVWRRG�WKDW�LW�ZDV�D�ZHOO�NQRZQ�IDFW�LQ�DFDGHPLF�UHVHDUFK��6LQFH�WKHQ��,
YH�EHHQ�KDSS\�XVLQJ�XVHU�GHILQHG�LQWHUIDFHV�DQG�VHSDUDWLQJ�WKH�LQWHUIDFH�IURP�WKH�LPSOHPHQWDWLRQ��,�ZLOO�XVH�XVHU�GHILQHG�LQWHUIDFHV�D�ORW�LQ��1(7�WRR��EXW�WKHUH�DUH�VLWXDWLRQV�IRU�LPSOHPHQWDWLRQ�LQKHULWDQFH��,QKHULWDQFH�LV�JRRG�LI�\RX�ZDQW�WR�LQKHULW�WKH�LPSOHPHQWDWLRQ IURP�WKH�EDVH�FODVV��EXW�WKDW�LV�DFWXDOO\ WKH�RQO\�FDVH��:H�DOVR�RQO\�KDYH�VLQJOH�LQKHULWDQFH�LQ��1(7�DQG��WKHUHIRUH��\RX�KDYH�WR�EH�FDUHIXO�WR�QRW�³ZDVWH´�WKH�VLQJOH�LQKHULWDQFH�SRVVLELOLW\�
$V�,�PHQWLRQHG�HDUOLHU��WKHVH�SUREOHPV�KDYH�DOO�EHHQ�VROYHG�ZLWK�9LVXDO�%DVLF��1(7��9LVXDO�%DVLF��1(7� �WKH�9%�ZD\��ZLWK�IHZHU�TXLUNV�
1HZ�³3UREOHPV´�ZLWK�9LVXDO�%DVLF��1(7
8QIRUWXQDWHO\��HYHQ�WKRXJK�9LVXDO�%DVLF��1(7�VROYHV�D�ORW�RI�SUREOHPV��LW�LQWURGXFHV�VRPH�DV�ZHOO��)RU�RQH��9LVXDO�%DVLF��1(7�LV�D�PXFK�KDUGHU�ODQJXDJH�WR�OHDUQ�IRU�QHZFRPHUV�WKDQ�9%���,W�LV�PRUH�FRPSHWHQW��EXW�DOVR�IXOO�RI�DGYDQFHG�FRQFHSWV��)RUPDO�WUDLQLQJ�DQG�RU�PXFK�H[SHULHQFH�DUH�D�PXVW��,Q�IDFW��IRU�WKLV�UHDVRQ�DQG�RWKHUV��VRPH�GHYHORSHUV�GRQ
W�OLNH�9LVXDO�%DVLF��1(7�DW�DOO��,Q�P\�RSLQLRQ��LW
V�D�KXJH�DQG�JUHDW�OHDS�IRUZDUG��2QH�WKLQJ WKDW�GRHV�LUULWDWH�PH�LV�WKDW�EHWZHHQ�EHWD���
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DQG����0LFURVRIW�VXGGHQO\�DQQRXQFHG�WKDW�WKH\�ZHUH�FKDQJLQJ�9LVXDO�%DVLF��1(7�VR�WKDW�LV�ZDV�PRUH�FRQVLVWHQW�ZLWK�9%���7KH\�EDVHG�WKLV�GHFLVLRQ�RQ�WKH�IHHGEDFN��RU��UDWKHU��FULWLFLVP��WKH\�JRW�IURP�WKH�9%�093V� :KHQ�,�GLVFXVVHG�WKLV�ZLWK�0LFURVRIW��,�ZDV�WROG�WKDW�WKHVH�FKDQJHV�ZRXOG�RQO\�LQFUHDVH�EDFNZDUG�FRPSDWLELOLW\��DQG�WKDW�WKLV�ZRXOGQ
W�DIIHFW�WKH�IXWXUH�DW�DOO��,�GRQ
W�DJUHH��:H�ZLOO�KDYH�WR�OLYH�ZLWK�WKRVH�PLVWDNHV�D�ORQJ�WLPH�
7KH�IROORZLQJ�DUH�WKH�FKDQJHV�0LFURVRIW�PDGH�EHWZHHQ�EHWD���DQG�EHWD���RI�9LVXDO�%DVLF��1(7�

x 7UXH VKRXOG�EH�UHSUHVHQWHG�DV �� LQ�QXPHULFDO�IRUP��QRW�DV �² ,Q�P\�RSLQLRQ��LI�\RX�KDYH�FRGHG�VR�WKDW�\RX�DUH�GHSHQGHQW�RQ�WKH�QXPHULFDO�UHSUHVHQWDWLRQ��\RX�VKRXOG�EH�SUHSDUHG�WR�PDNH�FKDQJHV�LQ�WKH�IXWXUH�x $QG DQG 2U ZLOO�QRW�EH�VKRUW�FLUFXLWLQJ² 7KH�PDLQ�ULVN�ZDV�VDLG�WR�EH�LI�D�XVHU�KDG�ZULWWHQ�DQ�,I FODXVH�DV�IROORZV�xx ,I�D� ���$QG�,QLWLDOL]H6RPH���7KHQ
$VVXPH�WKDW�,QLWLDOL]H6RPH�� VHWV�VRPH�JOREDO�YDULDEOHV��,I�$QG ZRXOG�EH�VKRUW�FLUFXLWLQJ�DQG�D� �� LV�)DOVH��,QLWLDOL]H6RPH�� ZRXOG�QRW�H[HFXWH�LQ�9LVXDO�%DVLF��1(7��,Q�P\�RSLQLRQ��WKLV�W\SH�RI�FRGLQJ�LV�D�KDFN��DQG�WKH�SURJUDPPHU�VKRXOG�EH�SUHSDUHG�IRU�XJO\�FRGH�OLNH�WKLV�WR�EUHDN�LQ�WKH�IXWXUH��,W�ZRQ
W�KDSSHQ�LQ�9LVXDO�%DVLF��1(7�
,I�\RX�ZDQW�D�VKRUW�FLUFXLWLQJ�$QG�2U��\RX�VKRXOG�XVH�$QG$OVR�2U(OVH LQVWHDG��,�DOZD\V�ZDQW�LW�WR�VKRUW�FLUFXLW��VR�,�KDYH�WR�JHW�XVHG�WR�XVLQJ�WKRVH�QHZ�V\QWDFWLF�HOHPHQWV�

x $QG�2U ZLOO�EH�ELWZLVH�RSHUDWLRQV�DJDLQ��DV�LQ�9%�² �%HIRUH�WKLV�FKDQJH��WKH\�ZHUH�SXUHO\�ORJLFDO�RSHUDWRUV�DQG�%LW$QG�%LW2U KDG�WR�EH�XVHG�IRU�ELWZLVH�RSHUDWLRQV��x $UUD\�GHFODUDWLRQV�VKRXOG�VHW�WKH�XSSHU�ERXQG��QRW�WKH�QXPEHU�RI�HOHPHQWV² ,I�\RX�GHFODUH�DQ�DUUD\�DV�IROORZV�xx 'LP�[����$V�,QWHJHU
\RX�JHW�DQ�DUUD\�RI�VL[�HOHPHQWV��QRW�ILYH��2YHU�WKH�\HDUV��WKLV�KDV�LUULWDWHG�PH�UHSHDWHGO\��,W
V�QRW�LQWXLWLYH��DQG�,�FDQ
W�VHH�WKH�SRLQW�LQ�GRLQJ�LW�OLNH�WKLV�

'HVSLWH�WKHVH�FKDQJHV��WKH�093V�DUH�VWLOO�XQKDSS\�ZLWK�9LVXDO�%DVLF��1(7��7KH�RQO\�WKLQJ�0LFURVRIW�DFKLHYHG�ZDV�WR�PDNH�WKH�ODQJXDJHZHDNHU�DQG�WR�LUULWDWH�D�ODUJH�DQG�TXLHW�SDUW�RI�WKH�9%�FRPPXQLW\�
,�GHFLGHG�RQ�9LVXDO�%DVLF��1(7�DV�P\��1(7�ODQJXDJH�RI�FKRLFH�TXLWH�HDUO\��$IWHU�WKDW��ZKHQ�0LFURVRIW�GLG�WKHLU�PRYHPHQW�EDFN��,�DOPRVW�GHFLGHG�WR�XVH�&��LQVWHDG��,W
V�DFWXDOO\�QRW�D�GUDPDWLF�GHFLVLRQ��<RX�FDQ�EH�VZLWFKLQJ�EHWZHHQ�9LVXDO�%DVLF��1(7�DQG�&���DQG�VWLOO�EH�TXLWH�SURGXFWLYH��,�ZLOO�SUREDEO\�ZRUN�PRVWO\�LQ�9LVXDO�%DVLF��1(7��GHVSLWH�VRPH�LUULWDWLQJ�GHWDLOV��EHFDXVH�RI�P\�EDFNJURXQG��,
P�VXUH�WKDW�,
OO�XVH�&��TXLWH�D�ORW�DV�ZHOO�&�
$OWKRXJK�VRPH�ZRXOG�DUJXH�WKDW�&��LV�-DYD�EDVHG��LW�LV�SULPDULO\�URRWHG�LQ�&����7KHUH�KDYH�EHHQ�VRPH�UHVWULFWLRQV�DQG�D�ORW�RI�FOHDQXS�LQ�WKH�ODQJXDJH�LQ�WKH�WUDQVLWLRQ��&��KDV�DOVR�EHHQ�9%�LILHG�WR�D�ODUJH�GHJUHH��ZKLFK�PDGH�LW�VLPSOHU�DQG�PRUH�SURGXFWLYH�WR�XVH�WKDQ�LWV�DQFHVWRU�&���
$OWKRXJK�WKH\�GR�GLIIHU��&��DQG�9LVXDO�%DVLF��1(7�DUH�YHU\�PXFK�DOLNH��,I�\RX�PDVWHU�RQH��LW
V�TXLWH�HDV\�WR�XVH�WKH�RWKHU��$�ORW�RI�\RXU�WLPH�LQYHVWPHQW�ZLOO�EH�SXW�LQ�WKH�%DVH�&ODVV�/LEUDU\��%&/��DQG��EHFDXVH�LW�LV�VKDUHG E\�ERWK�&��DQG�9LVXDO�%DVLF��1(7��\RX�GRQ
W�KDYH�WR�VSHQG�WLPH�UHOHDUQLQJ�LWV�FRQFHSWV�
&��9HUVXV�9LVXDO�%DVLF��1(7
7KH�GLIIHUHQFHV�EHWZHHQ�&��DQG�9LVXDO�%DVLF��1(7�DUH�PRVWO\�WR�VXLW�GLIIHUHQW�SURJUDPPHU
V�EDFNJURXQGV��8QIRUWXQDWHO\��WKHUH�DUH�VRPH�RWKHU GLIIHUHQFHV��7KH�IROORZLQJ�LV�D�OLVW��RWKHU�WKDQ�WKRVH�WKDW�ZHUH�PHQWLRQHG�ZKHQ�,�GLVFXVVHG�0LFURVRIW
V�³JRLQJ�EDFN´��RI�VRPH�H[DPSOHV�RI�WKH�GLIIHUHQFHV�EHWZHHQ�&��DQG�9LVXDO�%DVLF��1(7��

x &��ZDUQV�\RX�LI�D�IXQFWLRQ�LV�PLVVLQJ�D�UHWXUQ�VWDWHPHQW² 7KLV�FDWFKHV�D�IHZ�EXJV�DXWRPDWLFDOO\�x &��UHTXLUHV�;0/�WDJJHG�GRFXPHQWDWLRQ�WR�EH�ZULWWHQ�LQ�WKH�FRGH² 6HHPV�WR�EH�D�JRRG�LGHD�WR�GUDJ�RXW�WKH�FRPPHQWV�IURP�WKH�FRGH�DQG�XVH�LW�IRU�GLIIHUHQW�VFHQDULRV�x &��FDQ�VZLWFK�WR�8QPDQDJHG�PRGH² 7KLV�FDQ�HDVLO\�EH�DFKLHYHG�LQ�9LVXDO�%DVLF��1(7�E\�MXVW�FDOOLQJ�D�&��FODVV�WKDW�WDNHV�FDUH�RI�LW��6WLOO��,�ILQG�LW�QLFH�WR�KDYH�WKH�VDPH�SRVVLELOLWLHV�LQ�ERWK�HQYLURQPHQWV�
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x <RX�FDQ�XVH�8VLQJ�� LQ�&��WR�WHOO�WKDW�DQ�REMHFW�VKRXOG�EH�DXWRPDWLFDOO\ 'LVSRVH��HG�ZKHQ�JRLQJ�RXW�RI�VFRSH² 7KDW�LV�YHU\�KDQG\��IRU�H[DPSOH��IRU�FRQQHFWLRQV�DQG�ILOH�REMHFWV�WKDW�\RX�GRQ
W�ZDQW�WR�ZDLW�IRU�EHLQJ�JDUEDJH�FROOHFWHG�
7R�EH�IDLU��9LVXDO�%DVLF��1(7�KDV�VRPH�DGYDQWDJHV�RYHU�&��WRR�

x 9LVXDO�%DVLF��1(7�GLIIHUV�,QKHULWV IURP�,PSOHPHQWV² ,Q�&���LW
V�ZULWWHQ�LQ�ERWK�FDVHV�ZLWK�D�FRORQ�x 7KH�HYHQW�V\QWD[�LV�VLPSOH�LQ�9LVXDO�%DVLF��1(7² ,W
V�DV�FOHDQ�DQG�LQWXLWLYH�DV�LQ�9%���,Q�&���\RX�KDYH�WR�WDNH�FDUH�RI�PRUH�E\�KDQG�x 9LVXDO�%DVLF��1(7�LV�QRW�FDVH�VHQVLWLYH² 7KLV�LV�D�PDWWHU�RI�WDVWH��EXW�,�SUHIHU�QRQ±FDVH�VHQVLWLYH��2WKHUZLVH��WKHUH�LV�DOZD\V�VRPHERG\�WKDW�ZLOO�KDYH�WZR�PHWKRGV�LQ�D�VLQJOH�FODVV�QDPHG�VRPHWKLQJ�OLNH�JHW'DWD�� DQG�*HW'DWD���
1RWH
'HVSLWH�WKH�GLIIHUHQFHV�EHWZHHQ�&��DQG�9LVXDO�%DVLF��1(7��\RX�FDQ�XVH�WKLV�ERRN�ZLWK�HLWKHU�&��RU�9LVXDO�%DVLF��1(7��7KH�ERRN�LV�SUREDEO\�PRUH�³GLUHFW´�LI�\RX�KDYH�\RXU�EDFNJURXQG�LQ�9%���EHFDXVH�WKDW�LV�ZKDW�,�KDYH�WRR��,�WKLQN�DQG�UHDVRQ�PRUH�DV�D�9%�SURJUDPPHU�WKDQ�DV�D�&�� SURJUDPPHU�64/�6HUYHU�����

&RPSDUHG�WR�9LVXDO�%DVLF��1(7��64/�6HUYHU������LV�DOPRVW�DQ�ROG�WLPHU��6WLOO�,�WKLQN�LW
V�LPSRUWDQW�WR�GLVFXVV�VRPH�RI�LWV�QHZ�IHDWXUHV��$OWKRXJK�\RX�PD\�WKLQN�WKDW�WKH�OHDS�IURP�64/�6HUYHU���WR������ZRXOG�EH�D�ELJ�RQH��WKH�UHDO�FKDQJHV�DUHQ
W�DOO�WKDW�GUDPDWLF��+RZHYHU��WKHUH�DUH�VRPH�LQWHUHVWLQJ�IHDWXUHV�IRU�GHYHORSHUV�WR�FRQVLGHU��LQFOXGLQJ�;0/�VXSSRUW��XVHU�GHILQHG�IXQFWLRQV��DQG�GLVWULEXWHG�SDUWLWLRQHG�YLHZV��DPRQJ�RWKHUV�
;0/�6XSSRUW
,
P�D�JHHN��DQG�VR�,�ORYH�WR�XVH�QHZ�WHFKQRORJ\��:KHQ�;0/�FDPH�RQ�WKH�PDUNHW�D�FRXSOH�RI�\HDUV�DJR��,�XVHG�LW�DV�WKH�ILOH�IRUPDW�LQ�D�SURMHFW�IRU�D�FXVWRPHU�RI�PLQH���+H\��,�NQRZ�ZKDW�\RX�WKLQN��EXW�P\�FXVWRPHU�DFWXDOO\�WKRXJKW²DQG�VWLOO�WKLQNV²LW�ZDV�D�JRRG�VROXWLRQ���+RZHYHU��,�VRRQ�OHDUQHG�WKDW�;0/²HVSHFLDOO\�LWV�WRRO�VXSSRUW²ZDV�QRW�WKH�ZRQGHU�WHFKQRORJ\�,�KDG�ILUVW�HQYLVLRQHG��7KH�SURMHFW�ZRUNHG�RXW�ILQH�LQ�WKH�HQG��EXW�,�EHFDPH�UHOXFWDQW�WR�XVH�;0/�IRU�VRPH�WLPH��6LQFH�WKHQ��WKH�VWDQGDUGV�DQG�WRRO�VXSSRUW�IRU�;0/�KDYH�JRQH�WKURXJK�WUHPHQGRXV�GHYHORSPHQW��DQG�DUH�VXUH�WR�FRQWLQXH�LQWR�WKH�IXWXUH�
,�EHFDPH�UH�LQWHUHVWHG�LQ�;0/�ZLWK�64/�6HUYHU�������7KHUH�LV�D�ORW�RI�;0/�VXSSRUW�LQ�64/�6HUYHU�������7KH�IROORZLQJ�DUH�WKH�PRVW�LQWHUHVWLQJ�IHDWXUHV�

x <RX�FDQ�QRZ�SDVV�;0/�GRFXPHQWV�WR�VWRUHG�SURFHGXUHV�DQG�RSHQ�WKHP�IRU�IXUWKHU�SURFHVVLQJ² 7KDW�JLYHV��IRU�H[DPSOH��D�JRRG�VROXWLRQ�IRU�WKH�SUREOHP�RI�KDQGLQJ�RYHU�VHYHUDO�URZV�WR�D�VWRUHG�SURFHGXUH�LQ�RQH�FDOO�x <RX�FDQ�IHWFK�UHVXOWV�IURP�6(/(&7 VWDWHPHQWV�DV�;0/�GRFXPHQWV² ,Q�VRPH�VLWXDWLRQV��LW�ZLOO EH�D�JRRG�VROXWLRQ�WR�FUHDWH�WKH�UHVXOW�LQ�;0/�GLUHFWO\�DW�WKH�GDWDEDVH�VHUYHU�LQVWHDG�RI�FRQYHUWLQJ�LW�DW�WKH�PLGGOH�WLHU�RU�DW�WKH�FOLHQW�
3HUKDSV�WKH�;0/�VXSSRUW�LV�WKH�UHDVRQ�WKDW�64/�6HUYHU������QRZ�LV�FDOOHG�D��1(7�VHUYHU��,W
V�QRW�ZULWWHQ�LQ�PDQDJHG�FRGH�DQG�QRWKLQJ�KDV�FKDQJHG�VLQFH�LW�RQO\�ZDV�FDOOHG�64/�6HUYHU�������EXW�KH\��LW�FDQ�WDON�;0/��:KDW�FDQ�,�VD\"�0DUNHWHUV«
8VHU�'HILQHG�)XQFWLRQV
,Q�64/�6HUYHU�������ZH�ILQDOO\�KDG�8VHU�'HILQHG�)XQFWLRQV��8')V���6LQFH�ZH�KDYH�ZDLWHG�VR�ORQJ��0LFURVRIW�ZDV�NLQG�HQRXJK�WR�JLYH�XV�WKUHH�GLIIHUHQW�YHUVLRQV�RI�8')V�

x 6FDODU�)XQFWLRQV² 7KHVH�FDQ�EH�XVHG�IRU�FUHDWLQJ�IXQFWLRQV�WR�EH�XVHG�WKH�VDPH�ZD\�DV�FROXPQV�LQ�6(/(&7 VWDWHPHQWV��VLPLODU�WR��IRU�H[DPSOH��&219(57���x ,QOLQH�7DEOH�9DOXHG�)XQFWLRQV��,79)V�² ,79)V�DUH�VLPLODU�WR�YLHZV��EXW�FDQ�WDNH�SDUDPHWHUV��7KH�UHVXOW�LV�FUHDWHG�ZLWK�RQH�VLQJOH�6(/(&7 VWDWHPHQW�x 0XOWLVWDWHPHQW�7DEOH�9DOXHG�)XQFWLRQV��079)�² ,Q�WKLV�FDVH��WKH�UHVXOW�FDQ�EH�FUHDWHG�ZLWK�PXOWLSOH�VWDWHPHQWV��079)V�DUH��IRU�H[DPSOH��D�JRRG�VROXWLRQ�LQ�VLWXDWLRQV�ZKHUH�\RX�QRUPDOO\�XVH�WHPSRUDU\�WDEOHV�
7KH�8')�LPSOHPHQWDWLRQ�LQ�64/�6HUYHU������LV�D�W\SLFDO�ILUVW�YHUVLRQ��ZLWK�VHYHUDO�TXLUNV��)RU�H[DPSOH��LW�LV�QRW�SRVVLEOH�WR�XVH�5$1'�� DQG�*(7'$7(�� LQ�079)V��7KH�VDPH�JRHV�IRU�WRXFKLQJ�WHPSRUDU\�WDEOHV�DQG�FDOOLQJ�VWRUHG�SURFHGXUHV��0LFURVRIW�ZLOO�SUREDEO\�IL[�VRPH�RI�WKH�URXJK�HGJHV�LQ�DQ�XSFRPLQJ�YHUVLRQ�



'LVWULEXWHG�3DUWLWLRQHG�9LHZV
:LWK�GLVWULEXWHG�SDUWLWLRQHG�YLHZV��'39V���D�WDEOH�FDQ�EH�SDUWLWLRQHG�RYHU�VHYHUDO�PDFKLQHV�DQG�LW�ZLOO�EH�FRPSOHWHO\�WUDQVSDUHQW�WR�WKH�FOLHQWV��7KLV�LV�FXUUHQWO\�WKH�WHFKQLTXH�0LFURVRIW�LV�XVLQJ�WR�DFKLHYH�VKDUHG�QRWKLQJ�FOXVWHULQJ�ZLWK�64/�6HUYHU�

1RWH
,�ZLOO�GLVFXVV�'39V�PRUH�LQ�&KDSWHU����³$UFKLWHFWXUH�´

2WKHU�,QWHUHVWLQJ�1HZ�)HDWXUHV
7KH�IROORZLQJ�DUH�VRPH�RWKHU�QHZ�IHDWXUHV�RI�64/�6HUYHU�������RI�KLJK�LQWHUHVW�WR�GHYHORSHUV�

x ,PSURYHG�UHSOLFDWLRQ�VXSSRUW² ,W�LV�QRZ�SRVVLEOH�WR�XVH�TXHXHG�XSGDWHV�ZLWK�0604��,Q�DGGLWLRQ��PHUJH�UHSOLFDWLRQ�GRHVQ
W�KDYH�WR�EH�UHFRQILJXUHG�IURP�VFUDWFK��IRU�H[DPSOH��HYHU\�WLPH�\RX�QHHG�WR�FKDQJH�WKH�VWUXFWXUH�RI�D�WDEOH�x %,*,17 DQG�7$%/( GDWD�W\SHV² 7KH�RUGLQDU\�,17 ����ELWV��LV�VRPHWLPHV�WRR�VPDOO�D�GDWD�W\SH��7KH�W\SLFDO�H[DPSOH�LV�IRU�SULPDU\�NH\V��)RXU�ELOOLRQ�URZV��DVVXPH�ERWK�SRVLWLYH�DQG�QHJDWLYH�YDOXHV��DUHQ
W�HQRXJK�LQ�PDQ\�FDVHV��%,*,17 ����ELWV��ZLOO�SUREDEO\�FRPH�LQ�KDQG\�LQ�WKHVH�VLWXDWLRQV��7KH�7$%/( GDWD�W\SH�FDQ�EH�XVHG�LQVWHDG�RI�DQ�RUGLQDU\�WHPSRUDU\�WDEOH�WR�FUHDWH�D�WHPSRUDU\�WDEOH�LQ�PHPRU\�LQVWHDG�RI�LQ�WKH�WHPSGE��%\�GRLQJ�WKLV��\RX�FDQ�VDYH�RYHUKHDG��7KLV�GDWD�W\SH�LV�DOVR�LPSRUWDQW�IRU�WKH�8')V��8QIRUWXQDWHO\��WKH�7$%/( GDWD�W\SH�FDQ
W�EH�XVHG�DV�D�SDUDPHWHU�EHWZHHQ�VWRUHG�SURFHGXUHV��$QRWKHU�OLPLWDWLRQ�LV�WKDW�D�VWRUHG�SURFHGXUH�FDQ
W�EH�WKH�VRXUFH�ZKHQ�DGGLQJ�URZV�WR�D�YDULDEOH�RI�7$%/( W\SH�x 'HFODUDWLYH�FDVFDGLQJ�UHIHUHQWLDO�LQWHJULW\² 3HRSOH�KDYH�EHHQ�ZDLWLQJ�IRU�WKLV�64/���IHDWXUH�D�ORQJ WLPH�
1RWH
,Q�P\�DSSOLFDWLRQV��GHFODUDWLYH�FDVFDGLQJ�UHIHUHQWLDO�LQWHJULW\�LVQ
W�YHU\�LPSRUWDQW��,�SUHIHU�WDNLQJ�FDUH�RI�WKLV�H[SOLFLWO\�LQ�WKH�VWRUHG�SURFHGXUHV�WKDW�DUH�UHVSRQVLEOH�IRU�WKH�GHOHWLRQV��,�ZLOO�GLVFXVV�WKLV�PRUH�LQ�&KDSWHU����³%XVLQHVV�5XOHV�´

x ,167($'�2) WULJJHUV² ,167($'�2) WULJJHUV�H[HFXWH�LQVWHDG�RI�D�VSHFLILF�83'$7( RSHUDWLRQ��IRU�H[DPSOH��LQ�RWKHU�ZRUGV��WKH�RULJLQDO�83'$7( ZLOO�QRW�H[HFXWH���7KLV�LV�WKH�RQO\�NLQG�RI�WULJJHU�\RX�FDQ�XVH�RQ�D�YLHZ�x 0XOWLSOH�LQVWDQFHV² ,W
V�SRVVLEOH�WR�KDYH�VHYHUDO�64/�6HUYHU�LQVWDQFHV�RQ�D�VLQJOH�PDFKLQH�7KLV�LV�JUHDW�IRU�WHVWLQJ�DQ�DSSOLFDWLRQ�RQ�VHYHUDO�YHUVLRQV�RI�64/�6HUYHU��RQ�D�VLQJOH�ER[��,W�LV�DOVR�YHU\�XVHIXO�LQ�FRQVROLGDWLRQ�VFHQDULRV�x ([WHQGHG�SURSHUWLHV² ([WHQGHG�SURSHUWLHV�PDNH�LW�SRVVLEOH�IRU�\RX�WR�DGG�\RXU�RZQ�PHWDGDWD�WR�WKH�VFKHPD��VXFK DV�DGGLQJ�GRFXPHQWDWLRQ�IRU�HDFK�FROXPQ�LQ�HDFK�WDEOH��VWRULQJ�HGLW�PDVNV��DQG�VR�RQ�x ,QGH[HG�YLHZV² $Q�LQGH[HG�YLHZ�ZLOO�KDYH�DQ�LQGH[�RI�LWV�RZQ�DQG�QRW�RQO\�D�VWRUHG�TXHU\�GHILQLWLRQ�DV�ZLWK�DQ�RUGLQDU\�YLHZ��7KLV�FDQ�JUHDWO\�HQKDQFH�SHUIRUPDQFH�IRU�VRPH�TXHULHV�x 1HZ�EXLOW�LQ�IXQFWLRQV² 7KHVH�LQFOXGH�*(787&'$7(�� DQG�6&23(B,'(17,7<����ZKLFK�ZLOO�UHWXUQ�WKH�ODVW�,'(17,7< YDOXH�WKDW�LV�FUHDWHG�LQ�WKH�FXUUHQW�VFRSH��VXFK�DV�WKH�VWRUHG�SURFHGXUH��7KLV�ZD\��WKH�SUREOHP�ZLWK�##,'(17,7<��LQ�ZKLFK�D�WULJJHU�FRXOG�KDYH�DGGHG�D�URZ�WR�DQRWKHU�WDEOH�ZLWK�DQ�,'(17,7< WKDW�FKDQJHG�WKH�YDOXH�RI�##,'(17,7<��LV�DYRLGHG���2QFH�DJDLQ��LI�\RX�GRQ
W�XVH�WULJJHUV��WKLV�LV�QRW�D�SUREOHP�DQ\ZD\��x 6DYH�7(;7�,0$*(� DQG�VR�RQ�LQ�URZ�YDOXH² 4XLWH�RIWHQ��WKH�GDWD�IRU�D�7(;7 RU�,0$*(FROXPQ�LV�TXLWH�VPDOO��,Q�WKHVH�FDVHV��LW�ZRXOG�EH�EHQHILFLDO�IURP�D�SHUIRUPDQFH�SRLQW�RI�YLHZ�WR�VWRUH�WKDW�GDWD�ZLWK�WKH�UHVW�RI�WKH�URZ��LQVWHDG�RI�LQ�LWV�RZQ�VWUXFWXUH��DV�ZDV�DOZD\V�WKH�FDVH�LQ�SUHYLRXV�YHUVLRQV�RI�64/�6HUYHU�x 6HYHUDO�SURGXFWLYLW\�HQKDQFHPHQWV�LQ�4XHU\�$QDO\]HU² 7KHVH�LQFOXGH�VXSSRUW�IRU�WHPSODWHV��REMHFW�EURZVHU��DQG�EXLOW�LQ�GHEXJJLQJ�
$QG��DV�LV�WULHG�ZLWK�HYHU\�YHUVLRQ��WKHUH�KDYH�EHHQ�D�ORW�RI�LPSURYHPHQWV�ZKHQ�LW�FRPHV�WR�SHUIRUPDQFH�DQG�VFDODELOLW\��2QH�H[DPSOH�LV�WKDW�HDFK�FRQQHFWLRQ�LV�QRZ�FRQVXPLQJ�OHVV�PHPRU\�WKDQ�EHIRUH�
2XWVWDQGLQJ�3UREOHPV�ZLWK�64/�6HUYHU�����
8QIRUWXQDWHO\��WKH�7�64/�SURJUDPPLQJ�ODQJXDJH�VWLOO�IHHOV�ZHDN�DQG�ROG�IDVKLRQHG��7KH�IROORZLQJ�DUH�VRPH�RI�WKH�EDVLF�SUREOHPV�LW�VWLOO�KDV�
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x <RX�FDQQRW�GLUHFWO\�GHILQH�RUGLQDU\�FRQVWDQWV�x <RX�FDQ
W�XVH�VWDWHPHQWV��VXFK�DV�#[���#\� DV�SDUDPHWHUV�x <RX�FDQ
W�GLUHFWO\�VHQG�DUUD\V�DV�SDUDPHWHUV���7KH�;0/�VXSSRUW�LQ�64/�6HUYHU������LV�RQH�SRVVLEOH�VROXWLRQ�WKDW�SDUWO\�VROYHV�WKH�SUREOHP��,�ZLOO�GLVFXVV�WKLV�IXUWKHU�LQ&KDSWHU����³'DWD�$FFHVV�´�x 7KH�HUURU�KDQGOLQJ�LV�YHU\�ROG�IDVKLRQHG�DQG�KDV�PDQ\�TXLUNV�x 7KHUH�DUH�VRPH�KLQGUDQFHV�IRU�FHQWUDOL]LQJ�FRGH�%H\RQG�64/�6HUYHU�����
7KHUH�KDVQ
W�EHHQ�PXFK�WDON�DERXW�WKH�QH[W�64/�VHUYHU�YHUVLRQ�\HW��FRGH�QDPHG�<XNRQ��EXW�WKH�IROORZLQJ�DUH�WKH�IHDWXUHV�WKDW�,
YH�KHDUG�RI�VR�IDU�

x 7KH�SRVVLELOLW\�WR�VWRUH�;0/�GRFXPHQWV�LQ�FROXPQV�DQG�EHLQJ�DEOH�WR�LQGH[�WKH�FRQWHQWx %HWWHU�DGPLQLVWUDWLYH�VXSSRUW�IRU�'39x 7KH�SRVVLELOLW\�WR�XVH�WKH��1(7�ODQJXDJHV�WR�ZULWH�WKH�³VWRUHG�SURFHGXUHV´x 7KH�SRVVLELOLW\�WR�OHW�64/�6HUYHU�VWRUH�WKH�ILOH�V\VWHP
7LPH�ZLOO�WHOO�ZKLFK�RU�DOO�RI�WKHVH�IHDWXUHV�FRPH�WR�IUXLWLRQ�
:KDW
V�1H[W
,Q�WKH�QH[W�FKDSWHU��,�ZLOO�GLVFXVV�WKH�IDFWRUV�,�ZLOO�XVH�WR�HYDOXDWH�P\�SURSRVDOV�WR�NH\�SUREOHPV�WKDW�ZH�ZLOO�GLVFXVV�WKURXJKRXW�WKH�UHVW�RI�WKH�ERRN�5HIHUHQFHV
���0LFURVRIW�6\VWHPV�-RXUQDO��1RYHPEHU�������KWWS���ZZZ�PLFURVRIW�FRP�PVM������FRPSOXV�KWP�
���0LFURVRIW�6\VWHPV�-RXUQDO��'HFHPEHU�������KWWS���ZZZ�PLFURVRIW�FRP�PVM������FRPSOXV��FRPSOXV��KWP�
���7��(ZDOG��7UDQVDFWLRQDO�&20���%XLOGLQJ�6FDODEOH�$SSOLFDWLRQV��1HZ�<RUN��$GGLVRQ�:HVOH\�������
���(��*DPPD��5��+HOP��5��-RKQVRQ��-��9OLVVLGHV��'HVLJQ�3DWWHUQV��(OHPHQWV�RI�5HXVDEOH�2EMHFW�2ULHQWHG�6RIWZDUH��1HZ�<RUN��$GGLVRQ�:HVOH\�������
���&��6]\SHUVNL��&RPSRQHQW�6RIWZDUH��%H\RQG�2EMHFW�2ULHQWHG�3URJUDPPLQJ��1HZ�<RUN��$GGLVRQ�:HVOH\�������
���'��$SSOHPDQ��9LVXDO�%DVLF�1(7�RU�&�"�:KLFK�WR�&KRRVH"��KWWS���ZZZ�GHVDZDUH�FRP�(ERRN�/��KWP�
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&KDSWHU ���)DFWRUV�WR�&RQVLGHU�LQ�&KRRVLQJ�D�6ROXWLRQ�WR�D�3UREOHP
,1�7+,6�&+$37(5

x 7\SH�RI�&RQVXPHUx 3K\VLFDO�5HVWULFWLRQV�DQG�3RVVLELOLWLHVx 3HUIRUPDQFHx 6FDODELOLW\x 2WKHU�³�DELOLWLHV´��6XFK�DV�0DLQWDLQDELOLW\��5HOLDELOLW\��5HXVDELOLW\��7HVWDELOLW\��'HEXJJDELOLW\��DQG�,QWHURSHUDELOLW\�x 6HFXUL.W\x )DUP� DQG�&OXVWHU�(QDEOLQJ
,I�\RX
UH�OLNH�PH��\RX�VRPHWLPHV�JHW�WKH�IHHOLQJ�WKDW�PRVW�FXVWRPHUV�WKLQN�WKDW�WKH�RQO\�IDFWRU�WR�FRQVLGHU�ZKHQ�GHVLJQLQJ�DQ�DSSOLFDWLRQ�LV�UDZ�SHUIRUPDQFH��:KHQ�\RX�WKLQN�DERXW�WKLV�PRUH�DQG�GLVFXVV�LW�IXUWKHU�ZLWK�\RXU�FXVWRPHUV��KRZHYHU��\RX�VRRQ�UHDOL]H�WKDW�LW
V�QRW�DV�VLPSOH�DV�WKDW��$IWHU�DOO��ZK\�HOVH�ZRXOG�VXFK�D�ODUJH�SHUFHQWDJH�RI�WKH�ZRUOG
V�GHYHORSHUV�XVH�9%�LQ�WKHLU�ZRUN�ZKHQ�LW
V�SRVVLEOH�WR�ZULWH�IDVWHU�SURJUDPV�LQ�DVVHPEO\�ODQJXDJH"�$QG�ZK\�DUH�2UDFOH�DQG�64/�6HUYHU�VXFK�SRSXODU�GDWDEDVH�SODWIRUPV"�0HPRU\�DOORFDWLRQV�DUH�PXFK�IDVWHU��DV�LV�ZULWLQJ�WR�UDZ�ILOHV��7KH�DQVZHU�LV�VLPSOH��7KHUH�DUH�DOZD\V�VHYHUDO�IDFWRUV�WR�FRQVLGHU�ZKHQ�GHVLJQLQJ�DQ�DSSOLFDWLRQ��DQG�LW
V�D�PDWWHU�RI�JLYH�DQG�WDNH�EHWZHHQ�WKHP��EHFDXVH�\RX�FDQ
W�RSWLPL]H�IRU�WKHP�DOO�
6WDUWLQJ�ZLWK�WKH�QH[W�FKDSWHU��,�ZLOO�EH�GLVFXVVLQJ�VHYHUDO�SUREOHPV�\RX�FDQ�HQFRXQWHU�ZKHQ�EXLOGLQJ�HQWHUSULVH�FRPSRQHQWV��,Q�HDFK�H[DPSOH��,�ZLOO�GLVFXVV�VHYHUDO�GLIIHUHQW�SURSRVDOV�IRU�VROXWLRQV�DQG�JLYH�DUJXPHQWV�IRU�DQG�DJDLQVW�HDFK�RI�WKHP��,Q�WKLV�FKDSWHU��,�ZLOO�SUHVHQW�DQG�GHVFULEH�WKH�IDFWRUV�,�ZLOO�XVH�WKURXJKRXW�WKH�ERRN�WR�HYDOXDWH�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKHVH�GLIIHUHQW�VROXWLRQV��7KLV�VKRXOG�KHOS�\RX�VHHKRZ�,�KDYH�GHFLGHG�RQ�P\�SUHIHUUHG�VROXWLRQ��,Q�H[SODLQLQJ�P\�UHDVRQLQJ��,�KRSH�WR�PDNH�LW�HDVLHU�IRU�\RX�WR�PDNH�D�FKRLFH��GHSHQGLQJ�RQ�\RXU�XQLTXH�HQYLURQPHQW��VLWXDWLRQ��DQG�SHUVRQDO�WDVWH�
$V�\RX�UHDG�WKLV�FKDSWHU��\RX�ZLOO�ILQG�WKDW�WKH�IDFWRUV�WKDW�PXVW�EH�FRQVLGHUHG�LQ�PDNLQJ�\RXU�GHFLVLRQV�DUH�D�ELW�OLNH�DSSOHV�DQG�RUDQJHV��RU�DSSOHV�DQG�SHDUV��DV�ZH�VD\�LQ�6ZHGHQ���,�RIWHQ�ILQG�LW�KDUG�WR�FDWHJRUL]H�WKHVH�IDFWRUV��EHFDXVH�WKHUH�DUH�DOZD\V�WRR�PDQ\�GLPHQVLRQV�WKDW�VHHP�LPSRUWDQW��DQG�DQ\�VLPSOH�PHWKRG�RI�FDWHJRUL]DWLRQ�IDLOV��,Q�DGGLWLRQ��PRVW�GHYHORSHUV�ZLOO�KDYH�WKHLU�RZQ�GHILQLWLRQ�RI�HDFK�RI�WKHVH�IDFWRUV��DV�ZHOO�DV�WKHLU�RZQ�PHDQV�RI�FDWHJRUL]DWLRQ��+RZHYHU��WKLQN�RI�P\�FDWHJRULHV�PHUHO\�DV�D�PHDQV�WR�RUJDQL]H�WKH�HYDOXDWLRQV�LQ�WKLV�ERRN�3RUWDELOLW\
$OWKRXJK�LW�PLJKW�VHHP�VWUDQJH��,
P�QRW�JRLQJ�WR�GLVFXVV�SRUWDELOLW\�PXFK�LQ�WKLV�ERRN��7KLV�LV�EHFDXVH�WKLV�ERRN�IRFXVHV�RQ�KRZ�WR�VROYH�NH\�SUREOHPV�ZKHQ�GHYHORSLQJ�HQWHUSULVH�V\VWHPV�XVLQJ��1(7�&RPSRQHQW�6HUYLFHV��9LVXDO�%DVLF��1(7��DQG�64/�6HUYHU�������$V�\RX�UHDG��\RX�ZLOO�DOVR�ILQG�WKDW�WKHUH�LV�D�ORW�RI�HPSKDVLV�RQ�VWRUHG�SURFHGXUHV�
$W�WKH�WLPH�RI�ZULWLQJ���1(7�LV�GHVLJQHG�IRU�WKH�:LQGRZV�26��$OWKRXJK�WKHUH�KDYH�EHHQ�VRPH�UXPRUV�DQG�DQQRXQFHPHQWV�DERXW�VXSSRUW�IRU��1(7�RQ�RWKHU�RSHUDWLQJ�V\VWHPV��QRWKLQJ�FRQFUHWH�KDV�EHHQ�GHYHORSHG��$QG�ZKHQ�LW�FRPHV�WR�64/�6HUYHU�VWRUHG�SURFHGXUHV��WKHUH�DUHQ
W�HYHQ�DQ\�UXPRUV��2ND\��7�64/�LQ�0LFURVRIW�64/�6HUYHU�ORRNV�D�ORW�OLNH�LW�GRHV�LQ�6\EDVH�64/�6HUYHU��EXW�WKHUH�DUH�QXPHURXV�GLIIHUHQFHV��,I�\RX�FKRRVH�WKRVH�SURJUDPV�WKDW�WKH�ERRN�LV�IRFXVHG�RQ��SRUWDELOLW\�LVQ
W�\RXU�PDLQ�FRQFHUQ��DW�OHDVW�QRW�LI�\RX�OLNH�WR�WDNH�IXOO�DGYDQWDJH�RI�WKH�SODWIRUP��ZKLFK�LV�ZKDW�,�LQWHQG�WR�GR��7KXV��SRUWDELOLW\�LVQ
W�D�IDFWRU�,�FRQVLGHU�ZKHQ�HYDOXDWLQJ�P\�SURSRVDOV�LQ�WKLV�ERRN�
7\SH�RI�&RQVXPHU
,�XVHG�WR�UHIHU�WR�WKH�ILUVW�WLHU�LQ�Q�WLHU�DUFKLWHFWXUHV�DV�WKH�SUHVHQWDWLRQ�WLHU��+RZHYHU��WKLV�WHUP�LV�D�ELW�WRR�QDUURZ��$IWHU�DOO��ZKDW�DERXW�EDWFK�SURFHVVHV�DQG�;0/�:HE�VHUYLFHV��IRU�H[DPSOH"�,�WKLQN�D�EHWWHU�WHUP�LV�³FRQVXPHU�WLHU´�UDWKHU�WKDQ�SUHVHQWDWLRQ�WLHU��'HSHQGLQJ�RQ�ZKLFK�FRQVXPHU�W\SH�\RX�SODQ�WR�XVH��\RXU�GHVLJQ�ZLOO�KDYH�WR�DGDSW�WR�LW��$OWKRXJK�,�EHOLHYH�WKH�JHQHUDO�UXOH�VKRXOG�EH�WR�OHW�\RXU�GHVLJQ�EH�DV�FRQVXPHU�LQGHSHQGHQW�DV�SRVVLEOH��LQ�UHDOLW\��\RX
OO�KDYH WR�PDNH�DW�OHDVW�
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VRPH�GHFLVLRQV�EDVHG�RQ�WKH�FRQVXPHU�W\SH��:KHQ�,�VSHDN�RI�VSHFLILF�W\SHV�RI�FRQVXPHU��,
P�UHIHUULQJ�WR�ZKHWKHU�WKH�FRQVXPHU�RI�\RXU�FRPSRQHQWV�ZLOO�EH��IRU�H[DPSOH��:HE�)RUPV��:LQGRZV�)RUPV��;0/�:HE�6HUYLFHV��RU�MXVW�RWKHU�FRPSRQHQWV��+RZHYHU��ZKLOH�LW
V�LPSRUWDQW�WR�NHHS�WKH�W\SH�RI�FRQVXPHU�LQ�PLQG��GRQ
W�ORRN�VROHO\�DW�WKH�FXUUHQW�VLWXDWLRQ��,W�FDQ��DQG�GRHV��FKDQJH�UDSLGO\��%H�SUHSDUHG�IRU�WKHVH�FKDQJHV�DV�\RX�GHVLJQ�
1HHG�IRU�&RDUVH�*UDLQHG�0HWKRGV
7R�IXUWKHU�HPSKDVL]H�WKH�QRWLRQ�WKDW�WKH�FRQVXPHU�W\SHV�RI�\RXU�FOLHQW�FDQ�FKDQJH�TXLFNO\��LW
V�LPSRUWDQW�WR�NHHS�LQ�PLQG�WKDW�WKH�GHVLJQ�VKRXOG�EH�XVDEOH�E\�DOO�W\SHV�RI�FRQVXPHUV��+RZHYHU��LW
V�RIWHQ�SRVVLEOH�WR�PDNH�GHVLJQ�FKDQJHV�WKDW�DUH�RSWLPL]HG�IRU�D�VSHFLILF�FRQVXPHU�W\SH��2QH�JRRG H[DPSOH�RI�WKLV�LV�WKH�QHHG�IRU�FRDUVH�JUDLQHG�PHWKRGV�H[SRVHG�WR�WKH�FRQVXPHU��$VVXPH�WKDW�\RX�KDYH�D�FRPSRQHQW�WKDW�DFFHSWV�DQ�RUGHU�WR�EH�FUHDWHG��SURGXFWV�WR�EH�UHTXHVWHG��DQG�VKLSPHQW�LQIRUPDWLRQ�WR�EH�KDQGHG�RYHU��DQG�WKDW�WKLV�RUGHU�ZLOO�EH�VDYHG���/HW
V�DVVXPH�WKDW�LW�LV�RQO\�WKH�6DYH�� PHWKRG�WKDW�ZLOO�QHHG�D�GDWDEDVH�WUDQVDFWLRQ�LQ�WKLV�H[DPSOH���(YHQ�LQ�WKLV�VLPSOLILHG�YHUVLRQ��WKHUH�DUH�IRXU�GLIIHUHQW�PHWKRGV�XVHG�DQG��EHFDXVH�WKH�XVHU�W\SLFDOO\�UHTXHVWV��VD\�����GLIIHUHQW�SURGXFWV��\RX�ZLOO�KDYH����PHWKRG�FDOOV�IRU�HDFK�RUGHU��)LJXUH�����GHPRQVWUDWHV�KRZ�WKH�FDOO�VWDFN�PLJKW�ORRN�ZKHQ�D�ILQH�JUDLQHG�FDOO�GHVLJQ�KDV�EHHQ�XVHG�

)LJXUH������,QWHUDFWLRQ�GLDJUDP�VKRZLQJ�D�ILQH�JUDLQHG�FDOO�GHVLJQ�

,I�:HE�)RUPV�LV�WKH�FRQVXPHU��D�W\SLFDO�GHSOR\PHQW�VFKHPD�ZRXOG�EH�RQ�WKH�VDPH�PDFKLQH�DV�WKH�FRPSRQHQWV��,I�WKH�FRPSRQHQWV�DUH�WR�OLYH�LQ�D�&20��/LEUDU\�$SSOLFDWLRQ��ZKLFK�PHDQV�WKDW�WKH�FRPSRQHQWV�ZLOO�H[HFXWH�LQ�WKH�VDPH�SURFHVV�DV�WKH�$63�1(7�DSSOLFDWLRQ���KDYLQJ�VR�PDQ\�PHWKRG�FDOOV�ZLOO�FDUU\�TXLWH�ORZ�RYHUKHDG��<RX�FDQ�VHH�DQ�H[DPSOH�RI�WKLV�GHSOR\PHQW�VFKHPD�LQ�)LJXUH�����
)LJXUH������'HSOR\PHQW�VFKHPD�IRU�ZKHQ�:HE�)RUPV�DUH�WKH�FRQVXPHU�



,Q�WKH�FDVH�RI�:LQGRZV�)RUPV�DV�WKH�FRQVXPHU��HDFK�PHWKRG�FDOO�WR�WKH�DSSOLFDWLRQ�VHUYHU�LV�FRVWO\��EHFDXVH�WKH�FRPSRQHQW�,
P�GLVFXVVLQJ�KHUH�W\SLFDOO\�OLYHV�DW�WKH�VHUYHU��ZKLOH�WKH�:LQGRZV�)RUPV�OLYHV�DW�WKH�FOLHQW�FRPSXWHU��7KHUH�LV�KLJK�RYHUKHDG�LQ�WKLV�FDVH���7KH�VROXWLRQ�FRXOG�PHDQ�WKDW�VRPH�IDXOW�WROHUDQFH�LV�EXLOW�LQ�VR�WKDW��LI�WKH�FOLHQW�JRHV�DZD\�SUHPDWXUHO\��WKH�VHUYHU�FRXOG�UHPHPEHU�WKH�VWDWH�XQWLO�WKH�FOLHQW�JHWV�EDFN���<RX�FDQ�VHH�DQ�H[DPSOH�RI�WKLV�GHSOR\PHQW�VFKHPD�LQ�)LJXUH�����
)LJXUH������'HSOR\PHQW�VFKHPD�IRU�ZKHQ�:LQGRZV�)RUPV�DUH�WKH�FRQVXPHU�

7KHUH�ZLOO�DOVR�EH�PXFK�RYHUKHDG�LI�ZH�FUHDWH�DQ�;0/�:HE�VHUYLFH�PRUH�RU�OHVV�GLUHFWO\�RXW�RI�WKH�2UGHU FRPSRQHQW��7KHQ��WKH�FRQVXPHU�RI�WKH�;0/�:HE�VHUYLFH�ZLOO�KDYH�WR�PDNH�VHYHUDO�FDOOV�WR�WKH�;0/�:HE�VHUYLFH�WR�KDYH�WKH�VHUYLFH�IXOILOOHG��LQ�WKLV�FDVH�RYHU�WKH�,QWHUQHW��ZKLFK�FDQ�EH�VORZ�DQG�XQUHOLDEOH�
$�VLPSOH�DQG�W\SLFDO�VROXWLRQ�ZRXOG�EH�WR�DGG�D�)DFDGH� WR�KHOS�WKH�:LQGRZV�)RUPV�DQG�;0/�:HE�VHUYLFHV�E\�SURYLGLQJ�D�VLQJOH�PHWKRG��WR�EH�FDOOHG�RQFH�IRU�D�FRPSOHWH�RUGHU��WKDW�ZLOO�WDNH�FDUH�RI�PDNLQJ�WKH����ILQH�JUDLQHG�PHWKRG�FDOOV��%\�GRLQJ�WKLV��\RX�FUHDWH�D�VROXWLRQ�WKDW�LV�RSWLPL]HG�IRU�:LQGRZV�)RUPV�DQG�;0/�:HE�VHUYLFHV��EXW�:HE�)RUPV�GRHVQ
W�JDLQ�PXFK��:KLOH�WKHUH�DUH�VRPH�GUDZEDFNV�WR�WKH�FRQVXPHU��VXFK�DV�D�OLWWOH�OHVV�LQWXLWLYH�LQWHUIDFH�WR�XVH��WKHUH�DUH�DOVR�VRPH�DGYDQWDJHV��VXFK�DV�GHSOR\PHQW�IOH[LELOLW\��7KH�DSSOLFDWLRQ�FRXOG�EH�GHSOR\HG�DV�D�&20��VHUYHU�DSSOLFDWLRQ��LQ�D�SURFHVV�RI�LWV�RZQ��LQVWHDG�RI�DV�D�&20��OLEUDU\�DSSOLFDWLRQ�ZLWKRXW�WHUULEO\�GHJUDGLQJ�SHUIRUPDQFH��,Q�)LJXUH������\RX�FDQ�VHH�WKH�FDOO�VWDFN�IRU�WKH�VDPH�RUGHU�H[DPSOH�DJDLQ��WKLV�WLPH�XVLQJ�D�)DFDGH�WR�JHW�D�FRDUVH�JUDLQHG�FDOO�GHVLJQ�LQ�SHUVSHFWLYH�RI�WKH�FRQVXPHU�
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)LJXUH������,QWHUDFWLRQ�GLDJUDP�VKRZLQJ�KRZ�D�)DFDGH�FDQ�VROYH�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�ILQH�JUDLQHG�FDOO�GHVLJQ�

&RQFXUUHQF\�&RQWURO
/HW
V�WDNH�D�VHFRQG�H[DPSOH�LQ�ZKLFK�WKH�FKRVHQ�FRQVXPHU�W\SH�ZLOO�DIIHFW�WKH�GHVLJQ�RI�FRQFXUUHQF\�FRQWURO���:LWK�FRQFXUUHQF\�FRQWURO��,�PHDQ�D�PHFKDQLVP�WKDW�GRHV�QRW�DOORZ�GLIIHUHQW�WUDQVDFWLRQV�WR�DIIHFW�WKH�UHVXOW�RI�WKH�RWKHU�WUDQVDFWLRQV��HYHQ�WKRXJK�WKH\�UXQ�LQ�SDUDOOHO��7KH�UHVXOW�VKRXOG�EH�WKH�VDPH�DV�LI�WKH�WUDQVDFWLRQV�KDG�EHHQ�H[HFXWHG�DIWHU�RQH�DQRWKHU�LQVWHDG�RI�DW�WKH�VDPH�WLPH���$VVXPH�WKDW�\RX�ZDQW�WR�XVH�RSWLPLVWLF�FRQFXUUHQF\�FRQWURO��ZKLFK�LV�WKDW�\RX�H[SHFW�WR�EH�DEOH�WR�XSGDWH�D�URZ�HYHQ�WKRXJK�\RX�GRQ
W�NHHS�D�ORFN�RQ�WKH�URZ�DQG�GLVFRQQHFW�IURP�WKH�GDWDEDVH�EHWZHHQ�WKH�IHWFK�IURP�WKH�GDWDEDVH�DQG�ZKHQ�LW
V�WLPH�IRU�XSGDWLQJ��2QH�W\SLFDO�VROXWLRQ�ZRXOG�EH�WR�UHPHPEHU�D�52:9(56,21 YDOXH��FDOOHG�7,0(67$03 LQ�YHUVLRQV�EHIRUH�64/�6HUYHU�������IRXQG�DW�WKH�IHWFK�RI�WKH�URZ�XQWLO�LW
V�WLPH�WR�VDYH�WKH�URZ��7KH�83'$7(VWDWHPHQW�PLJKW�WKHQ�ORRN�OLNH�WKH�FRGH�IRXQG�LQ�/LVWLQJ�����
/LVWLQJ�����83'$7( :KHUH�52:9(56,21 ,V�8VHG
83'$7(�RUGHUPDVWHU6(7�GHOLYHU\FRXQWU\� �#GHOLYHU\&RXQWU\��GHOLYHU\DGGUHVV� �#GHOLYHU\$GGUHVV:+(5(�UY� �#UY$1'�LG� �#LG
1RWH�LQ�/LVWLQJ�����WKDW�LI�##52:&2817 LV�� DQG�##(5525 LV����VRPHRQH�HOVH�KDV�SUREDEO\�FKDQJHG�WKH�URZ��VLQFH�ZH�IHWFKHG�LW�
$QRWKHU�W\SLFDO�VROXWLRQ�ZRXOG�EH�WR�UHXVH�WKH�YDOXHV�WKDW�ZHUH�IRXQG�DW�UHDG�WLPH�LQ�WKH:+(5(FODXVH��DV�LV�GHPRQVWUDWHG�LQ�/LVWLQJ������1RWH�WKDW�WKH�YDULDEOHV�ZLWK�2OG DV�D�VXIIL[�DUH�WKH�YDOXHV�IRXQG�LQ�WKH�UHDG�
/LVWLQJ�����83'$7( :KHUH��&RPSOHWH��&RPSDULVRQ�,V�8VHG
83'$7(�RUGHUPDVWHU6(7�GHOLYHU\FRXQWU\� �#GHOLYHU\&RXQWU\1HZ��GHOLYHU\DGGUHVV� �#GHOLYHU\$GGUHVV1HZ:+(5(�GHOLYHU\FRXQWU\� �#GHOLYHU\&RXQWU\2OG$1'�GHOLYHU\DGGUHVV� �#GHOLYHU\$GGUHVV2OG�$1'�LG� �#LG
7KHUH�DUH�VRPH�DGYDQWDJHV�WR�WKH�VROXWLRQ�IRXQG�LQ�/LVWLQJ������)RU�H[DPSOH��LI�VRPHRQH�HOVH�FKDQJHV�D�WRWDOO\�GLIIHUHQW�FROXPQ� LW�ZRQ
W�LQWHUIHUH�ZLWK�RXU�83'$7(��$VVXPH�WKDW�\RX�XVH�D�'DWD6HW IURP�D�:LQGRZV�)RUP��<RX�FDQ�WKHQ�NHHS�DQ�LQVWDQFH�RI�WKH�'DWD6HW LQ�WKH�:LQGRZV�)RUP�DQG�PDNH�DOO�WKH�FKDQJHV�WR�WKH�'DWD6HW��:KHQ�LW
V�WLPH�IRU�XSGDWLQJ��WKH�'DWD6HW FRXOG�EH�VHQW�WR�WKH�FRPSRQHQW�WKDW�ZLOO�WDNH�FDUH�RI�WKH�83'$7(��,Q�WKH�'DWD6HW��ERWK�WKH�ROG�YDOXHV�DQG�WKH�QHZ�YDOXHV�DUH�IRXQG�DQG�FDQ�EH�XVHG�IRU�FDOOLQJ�WKH�VWRUHG�SURFHGXUH�WKDW�ZLOO�WDNH�FDUH�RI�WKH�83'$7( IRU�HDFK�URZ�
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,Q�&KDSWHU����³'DWD�$FFHVV�´�,�ZLOO�GLVFXVV�KRZ�,�DFFHVV�WKH�GDWDEDVH��7KHUH�\RX�ZLOO�VHH�WKDW�LQVWHDG�RI�GLUHFWO\�XVLQJ�6TO'DWD$GDSWHU��,�XVH�D�FXVWRP�KHOSHU�
,�ZLOO�GLVFXVV�FRQFXUUHQF\�FRQWURO�LQ�GHSWK�LQ�&KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´�ZKHUH�,�ZLOO�DOVR�VKRZ�RWKHU�SRVVLEOH�WHFKQLTXHV�

2Q�WKH�RWKHU�KDQG��ZKHQ�LW�FRPHV�WR�:HE�)RUPV�DQG�;0/�:HE�VHUYLFHV�DV�FRQVXPHUV��LW�LV�OHVV�SUREDEOH�WKDW�WKH�FRQVXPHU�ZLOO�NHHS�WKH�'DWD6HW EHWZHHQ�WKH�IHWFK�DQG�WKH�UHTXHVW�IRU�83'$7(��,QVWHDG��WKH�'DWD6HW LV�W\SLFDOO\�UHOHDVHG�DIWHU�WKH�YDOXHV�KDYH�EHHQ�XVHG�IRU UHQGHULQJ�WKH�:HE�)RUP�SDJH�RU�UHWXUQLQJ�WKH�UHVXOW�IURP�WKH�;0/�:HE�VHUYLFH��:KHQ�WKH�XVHU�DVNV�WR�VDYH�VRPH�FKDQJHV��SHUKDSV�D�QHZ�'DWD6HW LV�IHWFKHG�IURP�WKH�GDWDEDVH��7KH�FKDQJHV�DUH�WKHQ�PDGH�WR�WKDW�'DWD6HW��+RZHYHU��LQ�WKLV�'DWD6HW��WKHUH�LV�D�ELJ�FKDQFH�\RX�ZLOO�IHWFK�YDOXHV�GLIIHUHQW�IURP�WKH�ILUVW�IHWFK��WKH�SURWRFRO�GRHVQ
W�ZRUN�KHUH��,QVWHDG��WKH�RULJLQDO�YDOXHV�PXVW�EH�NHSW�VRPHZKHUH�HOVH�XQWLO�LW
V�WLPH�IRU�WKH�83'$7(�
)LQDOO\��DVVXPH�WKDW�\RX�KDYH����FROXPQV�WR�83'$7(²QRW�DQ�XQKHDUG�RI�VLWXDWLRQ�DW�DOO��7KLV�ZLOO�FUHDWH�D�ORW�RI�ZRUN�DQG�UHTXLUH�PRUH�PHPRU\�WKDQ�XVLQJ�D�VLQJOH�52:9(56,21�
3K\VLFDO�5HVWULFWLRQV�DQG�3RVVLELOLWLHV
2I�FRXUVH��DV�,
P�VXUH�\RX�DUH�DZDUH��LW�LV�H[WUHPHO\�LPSRUWDQW�WR�NHHS�WKH�SK\VLFDO�UHVWULFWLRQV�LQ�PLQG�UHJDUGLQJ�\RXU�GHVLJQ�GHFLVLRQV�ZKHQ�\RX�DOORFDWH�UHVSRQVLELOLWLHV�WR�GLIIHUHQW�OD\HUV�DQG�WLHUV��2Q�WKH�RWKHU�KDQG��DV�ZDV�WKH�FDVH�LQ�FRQVLGHULQJ�FRQVXPHU�W\SH��LW
V�LPSRUWDQW�WR�QRW�ORRN�WRR�QDUURZO\�DW�WKH�FXUUHQW�VLWXDWLRQ�LQ�WKLV�FDVH�HLWKHU��,I�\RX�XVH�D�QHZ� PRUH�SRZHUIXO�VHUYHU�IRU�WKH�GDWD�WLHU�LQVWHDG�RI�DQ�ROG�WLUHG�RQH��WKH�VLWXDWLRQ�KDV�FKDQJHG��7KH�EHVW�VWUDWHJ\�LV�WR�WU\�WR�SXW�WKH�UHVSRQVLELOLWLHV�ZKHUH�WKH\�EHORQJ��WR�PDNH�WKH�PRVW�VHQVH�LQ�WKH�PRVW�FRPPRQ�FDVH��QRW�RQO\�ZKHUH�WKH\�ZLOO�JLYH�WKH�EHVW�UHVRXUFH�XWLOL]DWLRQ�LQ�WKH�FXUUHQW�FRQILJXUDWLRQ��7KLV�LV�HVSHFLDOO\�WUXH�LI�\RX
UH�EXLOGLQJ�VRPHWKLQJ�WKDW�\RX�SODQ�WR�VHOO�WR�VHYHUDO�FXVWRPHUV�DQG�\RX�GRQ
W�NQRZ�IRU�VXUH�ZKDW�FRQILJXUDWLRQ�WKH�RWKHU�FXVWRPHUV�KDYH�
6WLOO��ZKDW�LV�FRQVLGHUHG�D�JRRG�GHVLJQ�LQ�WKH�PRVW�FRPPRQ�FDVH�FRXOG�JLYH�SDLQIXOO\�VORZ�UHVSRQVH�WLPHV�LQ�D�VSHFLILF�FRQILJXUDWLRQ��$VVXPH�WKDW�\RX�EXLOG�D�V\VWHP�IRU�D�FRPSDQ\�WKDW�KDV�LWV�RIILFHV�VSUHDG�RYHU����GLIIHUHQW�FLWLHV�DOO�RYHU�WKH�FRXQWU\��$�SUHWW\�VORZ�:LGH�$UHD�1HWZRUN��:$1���OHW
V�VD\����.%��FRQQHFWV�WKH�RIILFHV��$�QHZ�DSSOLFDWLRQ�LV�WR�EH�EXLOW�DQG�D�ULFK�FOLHQW�HQYLURQPHQW�LV�QHHGHG��,W�KDV�DOVR�EHHQ�GHFLGHG�WKDW�WKHUH�ZLOO�EH�RQO\�RQH�GDWDEDVH�VHUYHU��ZKLFK�ZLOO�EH�ORFDWHG�DW�RQH�VSHFLILF�RIILFH�ZKHUH�WKHUH�LV�D�KXJH�DPRXQW�RI�WUDIILF��,Q�DGGLWLRQ��HDFK�RIILFH�KDV�D�/RFDO�$UHD�1HWZRUN��/$1��DQG�DQ�DSSOLFDWLRQ�VHUYHU�UXQQLQJ�WKH�VHUYHU�FRPSRQHQWV�
3HUKDSV�\RX�DUH�ZRQGHULQJ�ZKDW�WKH�UHDVRQ�IRU�KDYLQJ�RQO\�RQH�GDWDEDVH�VHUYHU�LV�LQVWHDG�RI�KDYLQJ�RQH�GDWDEDVH�VHUYHU�DW�HDFK�ORFDWLRQ�DQG�XVLQJ�PHUJH�UHSOLFDWLRQ��$VVXPH�WKDW�WKH�DSSOLFDWLRQ�KDV�RQH�TXHXH�RI�UHTXHVWV�IURP�ZKLFK�HDFK�RIILFH�ZRUNHU�ZLOO�FKRRVH�D�UHTXHVW�ZLWK�ZKLFK�WR�ZRUN��7KH\�ZLOO��VR�WR�VD\��FRPSHWH�IRU�WKH�UHTXHVWV��DQG�WKHUH�LV�QR�JHRJUDSKLFDO�RU�RUJDQL]DWLRQDO�FDWHJRUL]DWLRQ�RI�UHTXHVWV���7KLV�ZD\��ORDG�EDODQFLQJ�RI�ZRUN�LV�HDVLO\�DFKLHYHG���7KLV�DORQH�ZLOO�PDNH�LW�GLIILFXOW�WR�UHSOLFDWH�WKH�GDWDEDVH�RYHU�VHYHUDO�GDWDEDVH�VHUYHUV�
7KLV�FRQILJXUDWLRQ�LV�VFKHPDWLFDOO\�GHSLFWHG�LQ�)LJXUH������$V�\RX�FDQ�VHH��$SSOLFDWLRQ�6HUYHUV��±Q DUH�FRQQHFWHG�WR�WKH�GDWDEDVH�VHUYHU�YLD�D�:$1��ZKLOH�$SSOLFDWLRQ�6HUYHU���LV�FRQQHFWHG�YLD�D�/$1�

)LJXUH������6DPSOH�FRQILJXUDWLRQ�RI�Q�DSSOLFDWLRQ�VHUYHUV�FRQQHFWHG�WR�RQH�GDWDEDVH�VHUYHU�
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:KHQ�FRQQHFWLQJ�DQ�DSSOLFDWLRQ�VHUYHU�WR�WKH�GDWDEDVH�VHUYHU�YLD�D�:$1��WKHUH
V�D�SHUIRUPDQFH�SHQDOW\�ZKHQ�KLWWLQJ�WKH�GDWDEDVH�ZLWK�PDQ\�VPDOO�FDOOV�
1RWH
$�URXQG�WULS�LV��IRU�H[DPSOH��D�UHTXHVW�VHQW�IURP�WKH�DSSOLFDWLRQ�VHUYHU�WR�WKH�GDWDEDVH�VHUYHU�DQG�WKH�DQVZHU�JRLQJ�EDFN�DJDLQ��,�ZLOO�GLVFXVV�WKH�LPSRUWDQFH�RI�DQG�KRZ�WR�UHGXFH�WKH�QXPEHU�RI�URXQG�WULSV�LQ�GHSWK�LQ�&KDSWHUV����³$UFKLWHFWXUH�´�DQG����³'DWD�$FFHVV�´

)URP�D�SHUIRUPDQFH�SHUVSHFWLYH��LW
V�QRUPDOO\�SRVLWLYH�WR�FKHFN�WKH�GDWD�IRFXVHG�EXVLQHVV�UXOHV�LQ�WKH�GDWDEDVH�WLHU� ,Q�WKLV�FDVH��DVVXPH�WKDW�DV�PXFK�DV�����RI�WKH�83'$7( UHTXHVWV�IDLO�EHFDXVH�D�EXVLQHVV�UXOH�LV�QRW�PHW��,W�ZRXOG�SUREDEO\�WKHQ�EH�GLVDGYDQWDJHRXV�WR�KDYH�WKH�EXVLQHVV�UXOHV�FKHFNHG�LQ�VWRUHG�SURFHGXUHV�LQ�WKH�GDWDEDVH��$�ORW�RI�WKH�VFDUFH�EDQGZLGWK�ZLOO�EH�FRQVXPHG�ZLWKRXW�DQ\�XVH�
$V�,�KDYH�VDLG��,�EHOLHYH�D�JRRG�VWUDWHJ\�LV�WR�SXW�UHVSRQVLELOLWLHV�ZKHUH�WKH\�PDNH�PRVW�VHQVH�LQ�WKH�PRVW�FRPPRQ�VLWXDWLRQ��,I�\RX�QHHG�WR�RSWLPL]H�IRU�FHUWDLQ�RWKHU�FRQILJXUDWLRQV��WKHQ��RI�FRXUVH��LW
V�QLFH�LI�\RX�PDNH�LW�FRQILJXUDEOH�VR�WKDW�GLIIHUHQW�FXVWRPHUV�FDQ�FRQILJXUH�WKH�DSSOLFDWLRQ�IRU�WKHLU�VSHFLILF�VLWXDWLRQV�
/HW
V�WDNH�DQRWKHU�H[DPSOH�RI�D�SK\VLFDO�UHVWULFWLRQ��&OLHQW�VLGH�FDFKLQJ�RI�VWDWLF�GDWD�LV�QRUPDOO\�YHU\�EHQHILFLDO²ERWK�IURP�WKH�SHUIRUPDQFH�DQG�WKH�VFDODELOLW\�SHUVSHFWLYH²EHFDXVH�\RX�FDQ�VDYH�QHWZRUN�URXQG�WULSV��+RZHYHU��LI�WKH�FOLHQW�
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FRPSXWHUV�KDYH�D�VKRUWDJH�RI�PHPRU\��LW
V�QRW�D�JRRG�LGHD�WR�XVH�D�ORW�RI�PHPRU\�FRQVXPLQJ��FOLHQW�VLGH�FDFKLQJ�
3HUIRUPDQFH
$OWKRXJK�0RRUH
V�/DZ�VWDWHV�WKDW�FRPSXWLQJ�SRZHU�ZLOO�EH�GRXEOHG�HYHU\����PRQWKV��PRUH�RIWHQ�WKDQ�QRW��SHUIRUPDQFH�LV�VWLOO�D�YHU\�UHDO�SUREOHP��:K\"�7KHUH�LVQ
W�RQH�VLQJOH�DQVZHU�WR�WKDW�TXHVWLRQ��3RVVLEOH�UHDVRQV�FRXOG�EH

x 8VHUV
�H[SHFWDWLRQV�IRU�IXQFWLRQDOLW\�DQG�LQWHUDFWLYLW\�DUH�JURZLQJ�DOO�WKH�WLPH�x 'HVLJQV��WRROV��DQG�ODQJXDJHV�DUH�H[FKDQJLQJ�HIILFLHQF\�IRU�SURGXFWLYLW\��+DUGZDUH�LV�EHFRPLQJ�FKHDSHU�DOO�WKH�WLPH��FRQVXOWDQWV
�KRXUO\�IHHV�DUH�QRW�x 1HWZRUNV��ERWK�IDVW�DQG�VORZ��DUH�PRUH�RIWHQ�D�FRPSRQHQW�RI�WKH�UXQWLPH�HQYLURQPHQW�WKDQ�WKH\�ZHUH�EHIRUH��ZKLFK�DIIHFWV�SHUIRUPDQFH��1HWZRUN�URXQG�WULSV�FDQ�EH�D�UHDO�ERWWOHQHFN�x 7KHUH�LV�LQFUHDVLQJO\�PRUH�GDWD�WR�SURFHVV��%HFDXVH�WKH�SULFH�IRU�IDVW�VHFRQGDU\�VWRUDJH�LV�GURSSLQJ�DOO�WKH�WLPH��WKHUH�LV�OHVV�UHDVRQ�WR�GHOHWH�ROG�GDWD��,QVWHDG��LW�LV�NHSW�IRU�IXWXUH�DQDO\VLV��DPRQJ�RWKHU�XVDJHV�
7KHUH�LV�GHILQLWHO\�D�GLIIHUHQFH�EHWZHHQ�UHDO�DQG�SHUFHLYHG�SHUIRUPDQFH��2IWHQ��SHUFHLYHG�SHUIRUPDQFH�LV�WKH�PRUH�LPSRUWDQW�RI�WKH�WZR��+RZHYHU��LPSURYHPHQWV�LQ�SHUFHLYHG�SHUIRUPDQFH�RIWHQ�GHJUDGH�WKH�UHDO�SHUIRUPDQFH��$�W\SLFDO�H[DPSOH�LV�XVLQJ�D�PHVVDJH�TXHXH��$V�VRRQ�DV�XVHUV�KDYH�KDG�WKHLU�UHTXHVW�ZULWWHQ�WR�WKH�TXHXH��WKH\�WKLQN�WKH�ZRUN�LV�GRQH�DQG�WKDW�WKH\�FDQ�FRQWLQXH�RQ�WR�VRPHWKLQJ�HOVH��$FWXDOO\��WKH�UHDO�SHUIRUPDQFH�KDV�EHHQ�GHJUDGHG�VOLJKWO\�EHFDXVH�WKH�FRPSOHWH�RSHUDWLRQ�ZLOO�WDNH�PRUH�WLPH�EHFDXVH�TXHXLQJ�DQG�GHTXHXLQJ�DGG�VRPH�RYHUKHDG�
$�JRRG�PHWDSKRU�WR�NHHS�LQ�PLQG�ZKHQ�VSHDNLQJ�DERXW�SHUIRUPDQFH�LV�WKDW�D�FKDLQ�LV�RQO\�DV�VWURQJ�DV�LWV�ZHDNHVW�OLQN��:KHQ�\RX�WU\�WR�RSWLPL]H�SHUIRUPDQFH��\RX�DUH�WU\LQJ�WR�WUDFN�GRZQ�WKH�ERWWOHQHFNV²RU�ZHDNHVW�OLQNV�LQ�WKH�FKDLQ²DQG�UHPRYH�WKHP��,Q�WKLV�UHVSHFW��LW
V�LPSRUWDQW�WR�VWDUW�GHVLJQLQJ�ZLWK�SHUIRUPDQFH�LQ�PLQG��$�ZHOO�GHVLJQHG�V\VWHP�FDQ�W\SLFDOO\�JHW�JRRG�HQRXJK�SHUIRUPDQFH�DXWRPDWLFDOO\�RU�ZLWK�PLQRU�ILQH�WXQLQJ��$�EDGO\�GHVLJQHG�V\VWHP�ZLOO�SUREDEO\�QHHG�D�UHZULWH��7R�GHWHUPLQH�LI�\RX�KDYH�UHDFKHG�WKH�JRDO�IRU�SHUIRUPDQFH��\RX�PXVW�GR�VWUHVV�WHVWLQJ��<RX�PXVW�DVN�\RXUVHOI��³:KHQ�DQG�ZKHUH�ZLOO�WKH�FKDLQ�EUHDN"´ 7KH�,PSRUWDQFH�RI�7HVW�5HVXOWV
$V�\RX�NQRZ��LW
V�H[WUHPHO\�LPSRUWDQW�WR�XVH�WKH�WDUJHW�V\VWHP��RU�RQH�WKDW�LV�LGHQWLFDO��ZKHQ�\RX�GR�SHUIRUPDQFH��DQG�VFDODELOLW\��WHVWLQJ��%HFDXVH�RI�WKLV��VRPH�SHRSOH�WKLQN�WKDW�LW�LV�XVHOHVV�WR�UHDG�WHVW�UHVXOWV�IRU�RWKHU�V\VWHPV�RU�FRQILJXUDWLRQV��,�GRQ
W�DJUHH��3XEOLVKHG�WHVW�UHVXOWV�SURYLGH�LPSRUWDQW�LQIRUPDWLRQ�DERXW�D�YDULHW\�RI�WRSLFV��DQG�WKH�UHODWLYH�GLIIHUHQFHV�EHWZHHQ�VROXWLRQV�DUH�RIWHQ�TXLWH�VLPLODU�IRU�GLIIHUHQW�FRQILJXUDWLRQV��&RQVHTXHQWO\��,�KDYH�GRQH�D�ORW�RI�WHVWV�ZKHQ�ZULWLQJ�WKLV�ERRN��+RZHYHU��EH�FDUHIXO�DERXW�GUDZLQJ�DQ\�FRQFOXVLRQV�IURP�WKH�WHVW�UHVXOWV�,�JLYH��WR�JHW�PRUH�DFFXUDWH�UHVXOWV��H[HFXWH�WKH�WHVWV�LQ�\RXU�RZQ�HQYLURQPHQW��7KH�WHVW�UHVXOWV�DQG�DOO�FRGH�FDQ�EH�IRXQG�DW�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP���0LFURVRIW�GRHVQ
W�DOORZ�SXEOLFDWLRQ�RI�WHVW�UHVXOWV�IURP�EHWD�YHUVLRQV�DQG�,�WKLQN�WKDW�PDNHV�VHQVH��7KHUHIRUH��DOO�SXEOLVKHG�UHVXOWV�ZLOO�EH�IURP�YHUVLRQ���RI��1(7��
<RX�ZLOO�ILQG�WKDW�LQ�P\�VROXWLRQV�SURSRVDOV�WKURXJKRXW�WKLV�ERRN��,�IRFXV�D�ORW�RQ�SHUIRUPDQFH�DQG�VFDODELOLW\��2QH�H[DPSOH�RI�WKLV�LV�P\�IRQGQHVV�IRU�VWRUHG�SURFHGXUHV�DQG�IRU�UHO\LQJ�KHDYLO\�RQ�64/�6HUYHU��/HWWLQJ�64/�6HUYHU�FRPSOHWH�WDVNV�IRU�ZKLFK�LW�LV�VXLWDEOH�LV�DQ�H[FHOOHQW�ZD\�RI�JHWWLQJ�JRRG�SHUIRUPDQFH�DQG�KLJK�VFDODELOLW\��ZKLFK�EULQJV�XV�WR�WKH�QH[W�WRSLF�RQ�RXU�DJHQGD��QDPHO\��VFDODELOLW\�
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6FDODELOLW\
(QJLQHHUV�ORYH�GHILQLWLRQV��0\�IDYRULWH�GHILQLWLRQ�RI�VFDODELOLW\�LV�³+RZ�ZHOO�D�VROXWLRQ�WR�D�SUREOHP�ZLOO�ZRUN�ZKHQ�WKH�VL]H�RI�WKH�SUREOHP�LQFUHDVHV�´� 1R��DV�ZH
YH�DOO�KHDUG�EHIRUH��SHUIRUPDQFH�DQG�VFDODELOLW\�DUHQ
W�V\QRQ\PRXV��$V�DQ�H[DPSOH��WDNH�D�IDLUO\�FRPPRQ�TXHVWLRQ�LQ�WKH�&20��QHZVJURXSV��³:K\�LVQ
W�DQ�DSSOLFDWLRQ�JLYLQJ�VKRUWHU�UHVSRQVH�WLPHV�ZKHQ�SDUW�RI�LW�LV�SRUWHG�WR�&20��&RPSRQHQW�6HUYLFHV"´�7KH�VLPSOH�DQVZHU�LV�WKDW�&20���1(7�&RPSRQHQW�6HUYLFHV�GRQ
W�UHDOO\�WU\�WR�LQFUHDVH�SHUIRUPDQFH��RQO\�VFDODELOLW\�
:KDW�GR�,�PHDQ�E\�WKLV"�$VVXPH�WKDW�WKHUH�LV�D�XVHU�UXQQLQJ�WKH�DSSOLFDWLRQ���1(7�&RPSRQHQW�6HUYLFHV�ZLOO�QRW�KHOS�KLP�RU�KHU�E\�VSOLWWLQJ�KLV�RU�KHU�UHTXHVWV�LQWR�VHYHUDO�SDUWV�WKDW�FDQ�H[HFXWH�LQ�SDUDOOHO�WR�DFKLHYH�D�VKRUWHU�UHVSRQVH�WLPH�IRU�WKH�WRWDO�UHTXHVW²QRW�HYHQ�LI�WKHUH�DUH�PXOWLSOH�&38V�RI�ZKLFK�VHYHUDO�KDYH�IUHH�FDSDFLW\��2Q�WKH�RWKHU�KDQG��LI�WKHUH�DUH�KXQGUHGV�RI�XVHUV���1(7�&RPSRQHQW�6HUYLFHV�ZLOO�GR�VRPH�WULFNV�WR�WU\�WR�VHUYH�DOO�WKH�XVHU�UHTXHVWV�ZLWK�UHVSRQVH�WLPHV�IRU�HDFK�UHTXHVW�DV�FORVH�WR�WKH�VLQJOH�XVHU�VFHQDULR�DV�SRVVLEOH��7KXV���1(7�&RPSRQHQW�6HUYLFHV�IRFXVHV�WRWDOO\�RQ�KHOSLQJ�DSSOLFDWLRQV�JHW�JRRG�VFDODELOLW\��SHUIRUPDQFH�LV�QRW�LWV�GHVLJQ�JRDO�
$Q�H[DPSOH�RI�KRZ�LW�LV�HDV\�WR�LQWHUPL[�SHUIRUPDQFH�DQG�VFDODELOLW\�LV�LOOXVWUDWHG�LQ�WKH�IROORZLQJ�VWRU\��$�FRXSOH�RI�PRQWKV�DJR��,�ZDV�LQYLWHG�WR�D�EUDLQVWRUPLQJ�DFWLYLW\�DW�D�FRPSDQ\�ZKHUH�,�WULHG�WR�FRPH�XS�ZLWK�LGHDV�RQ�KRZ�WR�LPSURYH�WKH�WKURXJKSXW�IRU�D�VLQJOH�FOLHQW�VFHQDULR��7KH�FOLHQW�ZDV�D�EDWFK�SURJUDP�WKDW�H[HFXWHG�D�XVH�FDVH�RYHU�DQG�RYHU�DJDLQ��DV�TXLFNO\�DV�SRVVLEOH��7KLV�ZDV�DFWXDOO\�PRUH�RI�D�SHUIRUPDQFH�SUREOHP��EXW�,�DOVR�JDYH�VHYHUDO�LGHDV�WKDW�ZRXOG�RQO\�KHOS�LQ�WKH�VFDODELOLW\�VHQVH��VXFK�DV�ZKHQ�PRUH�VLPXOWDQHRXV�XVHUV�ZHUH�SUHVHQW��$�W\SLFDO�H[DPSOH�RI�WKLV�ZDV�PH�WU\LQJ�WR�VKRUWHQ�WKH�OHQJWK�RI�WKH�WUDQVDFWLRQV�UHODWLYH�WR�WKH�FRPSOHWH�XVH�FDVH��,W�GLGQ
W�KDYH�DQ\�HIIHFW�DW�DOO��,�JXHVV�,�JRW�VWXFN�LQ�VFDODELOLW\�LGHDV��EHFDXVH�WKLV�LV�XVXDOO\�WKH�SUREOHP�DW�KDQG���6WLOO��WKH�FOLHQW�ZLOO�EH�DEOH�WR�XVH�WKRVH�LGHDV�ZKHQ�LW
V�WLPH�IRU�WKH�QH[W�SKDVH��QDPHO\�KDYLQJ�VHYHUDO�UHDO�XVHUV�WRJHWKHU�ZLWK�WKH�EDWFK�SURJUDP��
6RPHWLPHV��SHUIRUPDQFH�DQG�VFDODELOLW\�GR�JR�KDQG�LQ�KDQG��,I�DQ�DFWLRQ�KDV�JRRG�SHUIRUPDQFH��LW�ZLOO�UHOHDVH�WKH�XVHG�UHVRXUFHV�IDVW�DQG��LQ�WKDW�ZD\��VRPHRQH�HOVH�FDQ�XVH�WKH�UHVRXUFHV�TXLFNO\��*RRG�SHUIRUPDQFH�DOVR�RIWHQ�OHDGV�WR�JRRG�VFDODELOLW\�
+RZHYHU��VRPHWLPHV�SHUIRUPDQFH�DQG�VFDODELOLW\�DUH�LQ�RSSRVLWLRQ�WR�HDFK�RWKHU��$Q�H[DPSOH�RI�WKLV�LV�XVLQJ�FOLHQW�EDVHG�FDFKLQJ�LQ�$63�1(7��,I�\RX�VDYH�D�ORW�RI�GDWD�LQ�WKH�6HVVLRQ REMHFW�IRU�HDFK�XVHU��LW�FRXOG�OHDG�WR�YHU\�JRRG�UHVSRQVH�WLPHV�IRU�HDFK�XVHU��GHSHQGLQJ�RQ�ZKHUH�WKH�6HVVLRQ REMHFW�OLYHV���2Q�WKH�RWKHU�KDQG��WKDW�GDWD�ZLOO�FRQVXPH�D�ORW�RI�PHPRU\�IRU�HDFK�XVHU�DQG�WKHUHE\�OLPLW�WKH�QXPEHU�RI�VLPXOWDQHRXV�XVHUV�WKDW�FDQ�EH�VHUYLFHG�ZLWK�D�FHUWDLQ�DPRXQW�RI�KDUGZDUH�

1RWH
$V�,�PHQWLRQHG�HDUOLHU��DOWKRXJK�UHDGLQJ�RIILFLDO�WHVW�UHVXOWV�LV�LPSRUWDQW��\RX�VKRXOG�DOZD\V�EH�ZDU\�RI�WKHP²HYHQ�UHVXOWV�WKDW�DUH�FKHFNHG�DV�FDUHIXOO\�DV�WKH�7UDQVDFWLRQ�3URFHVVLQJ�3HUIRUPDQFH�&RXQFLO��73&��RQHV��:KHQ�LW�FRPHV�WR�MXVW�73&�&��LW�IDYRUV�³VKDUHG�QRWKLQJ´�FOXVWHULQJ��ZKLFK�LV�ZKDW�ERWK�0LFURVRIW
V�DQG�,%0
V�GDWDEDVH�SURGXFWV�XVH��DQG�,�ZLOO�GLVFXVV�³VKDUHG�QRWKLQJ´�FOXVWHULQJ�ODWHU�LQ�WKLV�FKDSWHU��EHFDXVH�WKH�WHVW�KDUQHVV�ZLOO�SXW�QR�ORDG�DW�DOO�RQ�WKH FRQQHFWLRQ�EHWZHHQ�WKH�QRGHV�LQ�WKH�FOXVWHU�� ,Q�D�UHDO�ZRUOG�VKDUHG�QRWKLQJ�FOXVWHU��WKLV�ZLOO�QRUPDOO\�EH�WKH�ZHDN�VSRW�

$V�,�PHQWLRQHG�SUHYLRXVO\��ERWWOHQHFNV�DUH�WKH�PDLQ�HQHP\��$�W\SLFDO�H[DPSOH�RI�WKLV�LV�EORFNLQJ��ZKHUH�VHYHUDO�UHTXHVWV�ZDLW�IRU�D�VKDUHG�UHVRXUFH�WKDW�UHTXLUHV�
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VHULDOL]HG�DFFHVV��)RU�H[DPSOH��LW
V�H[WUHPHO\�LPSRUWDQW�WR�GHVLJQ�IRU�VKRUW�DQG�VPDOO�WUDQVDFWLRQV�DJDLQVW�WKH�GDWDEDVH��RWKHUZLVH��WKLV ZLOO�NLOO�WKH�VFDODELOLW\��$V�\RX�FDQ�VHH�LQ�)LJXUH������LW�GRHVQ
W�PDWWHU�KRZ�ZLGH�WKH�URDG�LV�IRU�PLOHV�DQG�PLOHV�LI�D�FRXSOH�RI�PHWHUV�DUH�QDUURZ�
)LJXUH������%RWWOHQHFNV�HIIHFWLYHO\�GHFUHDVH�WKURXJKSXW�

6FDOLQJ�8S�DQG�6FDOLQJ�2XW
'HYHORSHUV�RIWHQ�WHQG�WR�VROYH�SUREOHPV�E\�HQKDQFLQJ�WKH�FRGH��7KDW�JRHV�IRU�SUREOHPV�LQ�VFDODELOLW\�WRR��:KHQ�\RX�FKHFN�WKH�SULFHOLVW�IRU�KDUGZDUH��\RX�VHH�WKDW�\RXU�FXVWRPHU�ZLOO�JHW�D�ORW�RI�PHPRU\�RU�&38�IRU�WKH�VDPH�PRQH\�DV�LI�KH�RU�VKH�EX\V�RQH�ZHHN�RI�SURJUDPPLQJ�IURP�DQ\�FRQVXOWDQF\�VKRS��2I�FRXUVH��QRW�DOO�SUREOHPV�VKRXOG�EH�VROYHG�E\�DGGLQJ�KDUGZDUH��EXW�TXLWH�RIWHQ�LW
V�D�FKHDS�DQG�VDIH�VROXWLRQ�

1RWH
'RQ
W�WU\�WR�DGG�KDUGZDUH�LI�\RXU�FXVWRPHU�KDV�GHFHQW�KDUGZDUH�DQG�\RXU�DSSOLFDWLRQ�RQO\�VFDOHV�WR�ILYH�XVHUV�RU�VR�ZKHQ�WKH�UHTXLUHPHQW�LV�KXQGUHGV�RI�XVHUV��7KHUH�LV�SUREDEO\�D�GHVLJQ�SUREOHP�RU�WZR�WKDW�\RX�VKRXOG�VROYH�LQVWHDG�

0LFURVRIW�RIWHQ�XVHV�WKH�WHUPV�³VFDOH�XS´�DQG�³VFDOH�RXW´�ZKHQ�GLVFXVVLQJ�VFDODELOLW\���$V�,�XQGHUVWDQG�LW��6XQ�XVHV�WKH�WHUPV�³VFDOLQJ�YHUWLFDOO\´�DQG�³VFDOLQJ�KRUL]RQWDOO\´�LQVWHDG���:KDW�0LFURVRIW�PHDQV�ZKHQ�WKH\�UHIHU�WR�VFDOLQJ�XS�LV�WR�DGG�KDUGZDUH�WR�\RXU�FXUUHQW�ER[² SHUKDSV�DQRWKHU�&38��PRUH�PHPRU\��DQRWKHU�QHWZRUN�FDUG��D�IDVWHU�FRQWUROOHU��DQG�VR�RQ��7KLV�LV�D�VLPSOH�DQG�HIILFLHQW�WHFKQLTXH�WR�XVH��EHFDXVH��IRU�H[DPSOH��WKH�DGPLQLVWUDWLRQ�ZLOO�EH�QR�PRUH�GLIILFXOW��6WLOO��WKHUH�LV�D�OLPLW�WR�KRZ�IDU�D�VLQJOH�PDFKLQH�FDQ�EH�H[WHQGHG��DQG�VRRQHU�RU�ODWHU�WKHUH�ZLOO�EH�QR�VLQJOH�PDFKLQH�WKDW�FDQ�FRSH�ZLWK�WKH�ORDG�\RX�ZDQW�WR�H[HFXWH��7KHQ�LW
V�WLPH�IRU�VFDOLQJ�RXW�
6FDOLQJ�RXW�LV�DERXW�DGGLQJ�PRUH�PDFKLQHV�DQG�KDYLQJ�WKHP�ZRUN�WRJHWKHU��7KH�JHQHUDO�FRQFHSW�LV�WKDW�VHYHUDO�VPDOO�PDFKLQHV�FRXOG�VFDOH�EHWWHU�WKDQ�D�VLQJOH�ODUJH�RQH��3URFHVVHV�UXQQLQJ�RQ�GLIIHUHQW�PDFKLQHV�ZLOO�QRW�FRPSHWH��IRU�H[DPSOH��IRU�WKH�VDPH�EXV�DQG�WKH�VDPH�PHPRU\�EHFDXVH�HDFK�PDFKLQH�KDV�D�EXV�DQG�PHPRU\�RI�LWV�RZQ��$V�ORQJ�DV�WKH�UHTXHVW�FDQ�EH�KDQGOHG�WRWDOO\�E\�WKH�PDFKLQH�WKDW�UHFHLYHV�WKH�UHTXHVW��WKH�VFDODELOLW\�ZLOO�UHDFK�KLJKHU�OHYHOV�ZLWK�VFDOLQJ�RXW�



+RZHYHU��WKHUH�DUH�VHYHUDO�SUREOHPV�ZLWK�VFDOLQJ�RXW��RQH�EHLQJ�DGPLQLVWUDWLYH�LQ�QDWXUH��,W
V�VLPSO\�PXFK�KDUGHU�WR�WDNH�FDUH�RI�VHYHUDO�PDFKLQHV�LQVWHDG�RI�D�VLQJOH�RQH��$UH�WKH\�DOO�UXQQLQJ�WKH�VDPH�YHUVLRQ�RI�WKH�'//��IRU�H[DPSOH"�,Q�DGGLWLRQ��DOO�WKH�WRROV�QHHGHG�IRU�SURYLGLQJ�D�VLQJOH�V\VWHP�LPDJH�DUHQ
W�FXUUHQWO\�DYDLODEOH��6WLOO��WKLV�ORRNV�YHU\�SURPLVLQJ�IRU�WKH�IXWXUH��EXW�\RXU�DSSOLFDWLRQ�ZRQ
W�EH�VXLWDEOH�IRU�VFDOLQJ�RXW�DXWRPDWLFDOO\��<RX�KDYH�WR�SUHSDUH�IRU�LW��,
OO�FRQWLQXH�WKLV�GLVFXVVLRQ�ODWHU�LQ�WKLV�FKDSWHU�
7KH�'DWDEDVH�DQG�3HUIRUPDQFH
(DUOLHU��ZKHQ�,�GLVFXVVHG�YDULRXV�SHUIRUPDQFH�LVVXHV��,�PHQWLRQHG�64/�6HUYHU
V�UROH�LQ�JHWWLQJ�JRRG�SHUIRUPDQFH�DQG�VFDODELOLW\��,
G�OLNH�WR�GLVFXVV�WKLV�D�ELW�PRUH��$V�9%�SURJUDPPHUV��ZH�ZLOO�ILQDOO\�JHW�D�VWURQJ�HQYLURQPHQW�DQG�SODWIRUP�ZLWK�9LVXDO�%DVLF��1(7��DQG�ZH�FDQ�DW�ODVW�XVH�DOO�WKH�JRRG�WR�KDYH�REMHFW�RULHQWDWLRQ�IHDWXUHV��6WLOO��GDWDEDVH�FORVH WDVNV�PRVW�RIWHQ�FDQ
W�EH�GRQH�IDVWHU�DQG�PRUH�HIILFLHQWO\�WKDQ�E\�WKH�GDWDEDVH�

1RWH
'DWDEDVH�FORVH�WDVNV�DUH�WDVNV�WKDW�ZRUN�D�JUHDW�GHDO�ZLWK�WKH�GDWD�VWRUHG�LQ�WKH�GDWDEDVH��)RU�H[DPSOH��VXFK�D�WDVN�FRXOG�EH�WR�MRLQ�WZR�WDEOHV�RU�WR�VHDUFK�IRU�D�VSHFLILF�FXVWRPHU�

:KHQ�,�ZRUNHG�DW�D�XQLYHUVLW\��,�ZDV�UHVSRQVLEOH�IRU�WKH�FRXUVHV�LQ�GDWDEDVH�GHVLJQ��,�ZDV�TXLWH�DORQH�LQ�WKDW�ILHOG�LQ�P\�GHSDUWPHQW��0RVW�RI�P\�FROOHDJXHV�ZHUH�PRUH�RUWKRGR[��REMHFW�RULHQWHG�JX\V��'D\�DIWHU�GD\��,�KHDUG�WKDW�WKH�GDWDEDVH�ZDV�MXVW�D�SODFH�ZKHUH�WKH�VWDWH�VKRXOG�EH�VSRROHG�RXW�WR��MXVW�DV�WR�D�ILOH�V\VWHP��7KH�GDWDEDVH�GHVLJQ�ZDVQ
W�LPSRUWDQW��3HUKDSV�WKH\�ZHUH�MXVW�WHDVLQJ�PH��EXW�,�GRQ
W�WKLQN�VR��,W�ZDV�PRUH�RI�D�VWURQJ��XQGHUO\LQJ�RSLQLRQ��0\�RSLQLRQ�DOVR�LV�VWURQJ��DQG�, VWLOO�EHOLHYH�WKDW�,
P�ULJKW²DW�OHDVW�IRU�WKH�W\SH�RI�DSSOLFDWLRQV�WKDW�,�EXLOG��QDPHO\�LQIRUPDWLRQ�V\VWHPV�WDNLQJ�FDUH�RI�ODUJH�DPRXQWV�RI�GDWD��7KH�RSSRVLWH�RI�LQIRUPDWLRQ�V\VWHPV�ZRXOG�SUREDEO\�EH�HPEHGGHG�WHFKQLFDO�FRQWURO�V\VWHPV��VXFK�DV�SURJUDPPLQJ URERWV�RU�GLJLWDO�SKRQH�VZLWFKHV�
6R��GRQ
W�EH�IRROHG��,I�\RX�KDYH�EXVLQHVV�UXOHV�WKDW�QHHG�WR�EH�HYDOXDWHG��DQG�LI�WKH�UXOHV�UHTXLUH�VRPHWKLQJ�WR�EH�UHDG�IURP�WKH�GDWDEDVH��LW�ZLOO�EH�PRUH�HIILFLHQW�WR�KDYH�WKH�UXOHV�LQ�WKH�VWRUHG�SURFHGXUH�WKDW�ZLOO�WDNH�FDUH�RI�WKH�83'$7( LWVHOI�LQVWHDG�RI�LQ�D��1(7�FRPSRQHQW�OLYLQJ�RQ�DQRWKHU�WLHU�
7R�EDODQFH�P\�IDYRULWLVP�RI�VWRUHG�SURFHGXUHV�D�OLWWOH��,
G�OLNH�WR�SRLQW�RXW�WKDW�WKH�GDWDEDVH�WLHU�LV�RIWHQ�WKH�RQH�WKDW�LV�KDUGHVW�WR�VFDOH�RXW��7KDW�FRXOG�EH�RQH�UHDVRQ�IRU�QRW�SXWWLQJ�D�ORW�RI�ORJLF�LQ�VWRUHG�SURFHGXUHV��7KH�UHDVRQ�IRU�WKH�VFDOLQJ�RXW�SUREOHPV�LV�WKDW�WKH�GDWDEDVH�ZLOO�KDYH�WR�KROG�VWDWH��7KLV�LV�WKH�QDWXUH�RI�WKH�GDWDEDVH��7KHUHIRUH��SXUH�FORQLQJ�RI�WKH�GDWDEDVH�LVQ
W�DV�VLPSOH�DV�RI�:HE�DQG�DSSOLFDWLRQ VHUYHUV�

1RWH
,�ZLOO�GLVFXVV�VFDOLQJ�RXW�WKH�GDWDEDVH�LQ�PRUH�GHSWK�LQ�&KDSWHU����³$UFKLWHFWXUH�´

8VLQJ�WKH�'DWDEDVH
:DWFK�RXW��:KDW�,�MXVW�VDLG�LVQ
W�WKDW�LW
V�PRUH�VFDODEOH�WR�PRYH�WKH�UHTXHVWV�IRU�UHDGLQJ�GDWD�IURP�WKH�VWRUHG�SURFHGXUHV�WR�DQRWKHU�WLHU��,I�WKH�GDWD�VWLOO�KDV�WR�EH�UHDG��DOO�\RX�KDYH�DFKLHYHG�DV�D�UHVXOW�LV�ZRUVH�SHUIRUPDQFH�DQG�ORZHU�VFDODELOLW\��<RX�DUH�QRW�VDYLQJ�UHVRXUFHV�LQ�WKH�GDWDEDVH�WLHU��$V�DQ�H[DPSOH��DVVXPH�WKDW�
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\RX�KDYH�D�VLPSOH�EXVLQHVV�UXOH�VD\LQJ�WKDW�\RX�FDQ
W�OHW�WKH�FXVWRPHU�DGG�DQRWKHU�RUGHU�LI�KH�RU�VKH�KDV�WKH�VWDWXV�RI�³QRW�WUXVWHG�´�,Q�WKH�VWRUHG�SURFHGXUH�IRU�DGGLQJ�D�FXVWRPHU��\RX�KDYH�D�VLPSOH�FKHFN�WR�VHH�ZKHWKHU�KH�RU�VKH�LV�WUXVWHG��ZKLFK�PLJKW�ORRN�OLNH�WKH�FRGH�LQ�/LVWLQJ�����
/LVWLQJ�����6LPSOH�%XVLQHVV�5XOH�(YDOXDWHG�LQ�6WRUHG�3URFHGXUH6(/(&7�#D7UXVWHG&XVWRPHU� �F�WUXVWHG)520�FXVWRPHU�F:+(5(�F�LG� �#FXVWRPHU,G
,)�#D7UXVWHG&XVWRPHU� ���%(*,1,16(57�,172�RUGHUPDVWHU�FXVWRPHUBLG��RUGHUGDWH������9$/8(6�#FXVWRPHU,G��*(7'$7(��������(1'(/6(�%(*,1��5HSRUW�WKH�HUURU������(1'
<RX�FRXOG�UHZULWH�WKH�FRGH�LQ�/LVWLQJ�����LQ�9LVXDO %DVLF��1(7�VR�WKDW�\RX�ILUVW�FDOO�D�VWRUHG�SURFHGXUH�WKDW�ZLOO�WHOO�\RX�ZKHWKHU�WKH�FXVWRPHU�LV�WUXVWHG��,I�VR��\RX�FDOO�DQRWKHU�VWRUHG�SURFHGXUH�WKDW�LQVHUWV�WKH�RUGHU��<RX�PD\�HYHQ�GHFLGH�WR�VNLS�VWRUHG�SURFHGXUHV�DQG�FRPSOHWH�WKLV�WDVN�ZLWK�GLUHFW�64/�IURP�\RXU�9LVXDO�%DVLF��1(7�FRGH�LQVWHDG��$OO�WKDW�\RX�EX\�\RXUVHOI�LQ�VFDODELOLW\�WHUPV�LV�D�ZRUVH�UHVXOW��$QG�NHHS�LQ�PLQG�WKDW�WKLV�LV�DQ�H[WUHPHO\�VLPSOH�H[DPSOH��)LQDOO\��VRPHWLPHV�,�JHW�WKH�IHHOLQJ�ZKHQ�,�UHDG�ERRNV�DQG�DUWLFOHV�WKDW�HYHU\ERG\�LV�EXLOGLQJ�DSSOLFDWLRQV�IRU�ODUJH�FRUSRUDWLRQV�VXFK�DV�9,6$�DQG�WKH�OLNH��2I�FRXUVH��PRVW�RI�WKH�SURFHVVLQJ�EHLQJ�GRQH�LVQ
W�RI�WKDW�VFDOH��(YHQ�VR��LW
V�LPSRUWDQW�WR�WKLQN�DERXW�VFDODELOLW\�IURP�GD\�RQH�LI�\RX�DUH�UHDFKLQJ�IRU�D�KLJKHU�ORDG�WKDQ�LQLWLDOO\�HVWLPDWHG�
2WKHU�³�DELOLWLHV´��6XFK�DV�0DLQWDLQDELOLW\��5HOLDELOLW\��5HXVDELOLW\��7HVWDELOLW\��'HEXJJDELOLW\��DQG�,QWHURSHUDELOLW\�
,Q�WKH�VRIWZDUH�HQJLQHHULQJ�ILHOG��WKHUH�LV�D�ORW�RI�GLVFXVVLRQ�DERXW�³�DELOLWLHV�´�2WKHU�FROOHFWLYH�QDPHV�IRU�WKHP�DUH�³TXDOLW\ DWWULEXWHV´�DQG�³QRQIXQFWLRQDO�UHTXLUHPHQWV�´�8QIRUWXQDWHO\��WKH\�DUH�RIWHQ�KDUG�WR�PHDVXUH��EXW��HYHQ�VR��WKH\�DUH�H[WUHPHO\�LPSRUWDQW�WR�FRQVLGHU�
,Q�DGGLWLRQ��LW
V�RIWHQ�GLIILFXOW�WR�JHW�FXVWRPHUV�WR�GLVFXVV�WKH�QRQIXQFWLRQDO�UHTXLUHPHQWV��,I�\RX�DVN�WKHP�LI�\RX�VKRXOG�DGG�VXSSRUW�IRU�³GHEXJJDELOLW\�´�IRU�H[DPSOH��WKH\�RIWHQ�WXUQ�DZD\�IURP�WKH�LGHD�DV�VRRQ�DV�WKH\�XQGHUVWDQG�WKDW�LW�ZLOO�FRVW�WKHP�LQ�WKH�VKRUW�UXQ��7KH\�ZLOO�WHOO�\RX�WR�QRW�FUHDWH�EXJV�LQVWHDG��7R�D�ODUJH�H[WHQW��WKH�³�DELOLWLHV´�DUH�VRPHWKLQJ�\RX�KDYH�WR�WKLQN�ORQJ�DQG�KDUG�DERXW�IRU�\RXUVHOI��WR�EH�DV�SURIHVVLRQDO�DV�SRVVLEOH�

1RWH
,I�\RX�DUH�LQWHUHVWHG�LQ�WKHVH�WRSLFV��WKHUH�DUH�SOHQW\�RI�ERRNV�IRU�IXUWKHU�UHDGLQJ��7ZR�H[DPSOHV�DUH�)UDQN�%XVFKPDQQ��5HJLQH�0HXQLHU��+DQV�5RKQHUW��3HWHU�6RPPHUODG��DQG�0LFKDHO�6WDO
V�$�6\VWHP�RI�3DWWHUQV��3DWWHUQ�2ULHQWHG�6RIWZDUH�$UFKLWHFWXUH� DQG�*��*RUGRQ�6FKXOPH\HU�DQG�-DPHV�,��0F0DQXV
V�+DQGERRN�RI�6RIWZDUH�4XDOLW\ $VVXUDQFH��

0DLQWDLQDELOLW\
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,V�LW�SRVVLEOH�WR�FKDQJH�WKH�V\VWHP�DQG�H[WHQG�LW�WR�PHHW�QHZ�UHTXLUHPHQWV�ZLWKRXW�HURGLQJ�WKH�RULJLQDO�DUFKLWHFWXUH"�)RU�WKLV�WR�KDSSHQ��WKH�LQLWLDO�DUFKLWHFWXUH�PXVW�EH�IOH[LEOH�HQRXJK�WR�DGDSW�WR�XQNQRZQ�FKDQJHV�LQ�WKH�IXWXUH��&RPSDUH�LW�WR�D�EXLOGLQJ��,I�\RX�GRQ
W�OLNH�WKH�EDVLF�DUFKLWHFWXUH�DQG�\RX�GHFLGH�WR�PRYH�D�ZDOO��WKHUH�LV�D�ORW�WR�FRQVLGHU�LI�WKH�DOWHUDWLRQ�ZDVQ
W�SUHSDUHG�IRU�XS�IURQW��7KH�UHVXOW�PLJKW�EH�WKDW�WKH�ZKROH�EXLOGLQJ�FROODSVHV��0RUH�RIWHQ�WKDQ�QRW��SUREOHPV�GRQ
W�DULVH�WKDW�TXLFNO\��$V�QHZ�IXQFWLRQDOLW\�LV�DGGHG��VRPH�RI�WKH�RULJLQDOO\�SODQQHG�GHWDLOV�ZLOO�QRW�EH�XVHG�DQ\PRUH��DQG�RWKHUV�ZLOO�EH�XVHG�GLIIHUHQWO\�WKDQ ZKDW�ZDV�SODQQHG��$IWHU�D�ZKLOH��\RX�FDQ
W�UHFRJQL]H�WKH�RULJLQDO�DUFKLWHFWXUH�
1RWH
6RPH�RI�\RX�PLJKW�IHHO�WKDW�([WUHPH�3URJUDPPLQJ� VD\V�WKH�RSSRVLWH�WR�ZKDW�,�MXVW�VDLG��,�GRQ
W�DJUHH��([WUHPH�3URJUDPPLQJ VWDWHV�WKH�LPSRUWDQFH�RI�KDYLQJ�WKH�FKDQFH�WR�PDNH�FKDQJHV��'RQ
W�SODQ�IRU�DOO�SRVVLEOH�FKDQJHV��EXW�EH�SUHSDUHG�IRU�WKHP�

,W
V�DOVR�LPSRUWDQW�WKDW�WKH�DUFKLWHFWXUH�LVQ
W�VR�IOH[LEOH�WKDW�LW�LV�LPSRVVLEOH�WR�XQGHUVWDQG��6RRQHU�UDWKHU�WKDQ�ODWHU��WKH�FKDQJHV�ZLOO�WKHQ�FRQIOLFW�ZLWK�WKH�DUFKLWHFWXUDO�YLVLRQ��2I�FRXUVH��GRFXPHQWDWLRQ�LV�DOVR�YHU\�LPSRUWDQW�WR�FRPPXQLFDWH�WKH�DUFKLWHFWXUH�VR�GHYHORSHUV�ZRQ
W�XQLQWHQWLRQDOO\�GHVWUR\�LW��7HVW�GULYHUV�DQG�DVVHUWLRQV�WKDW�, GLVFXVV�LQ�GHSWK�LQ�&KDSWHU����³7HVWLQJ�´�ZLOO�DOVR�DGG�TXDOLW\�SDUWV�WR�WKH�GRFXPHQWDWLRQ�
$QRWKHU�YHU\�LPSRUWDQW�DVSHFW�RI�PDLQWDLQDELOLW\�LV�WR�FRQVLGHU�ZKHWKHU�LW�LV�GDQJHURXV�WR�PDNH�D�FKDQJH�VRPHZKHUH�GXH�WR�D�ODUJH�ULVN�RI�VLGH�HIIHFWV�VRPHZKHUH�HOVH��$�KLJK�GHJUHH�RI�HQFDSVXODWLRQ�ZLOO�WDNH�\RX�D�ORQJ�ZD\��EHFDXVH�WKHUH�ZLOO�EH�IHZHU�VLGH�HIIHFWV�LI�\RX�PDNH�FKDQJHV�WR�DQ�HQFDSVXODWHG�LPSOHPHQWDWLRQ�FRPSDUHG�WR�RQH�WKDW��IRU�H[DPSOH��XVHV�D�ORW�RI�JOREDO�YDULDEOHV��6WURQJ�W\SLQJ�ZLOO�DOVR�KHOS�WR�OHVVHQ�DQ\�GDQJHU�LQ�PDNLQJ�D�FKDQJH�EHFDXVH�WKH�FRPSLOHU�ZLOO�WHOO�\RX�LI�\RX��IRU�H[DPSOH��WU\�WR�PDNH�DQ�LPSOLFLW�FDVW��7KLV�FDQ�EH�D�UHDVRQ�IRU�WKLQNLQJ�PRUH�DERXW�W\SHG�'DWD6HWV��IRU�H[DPSOH��,Q�)LJXUH������\RX�FDQ�VHH�DQ�LOOXVWUDWLRQ�RI�D�³V\VWHP´�WKDW�LVQ
W�PDLQWDLQDEOH�DW�DOO��7DNH�RXW�D�FDUG�DQG�WKH�FDUG�KRXVH�ZLOO�FUDVK�

)LJXUH������$�KRXVH�RI�FDUGV�LV�DQ�REYLRXV�H[DPSOH�RI�VRPHWKLQJ�ZLWK�ORZ�PDLQWDLQDELOLW\�

<HW�DQRWKHU�DVSHFW�RI�PDLQWDLQDELOLW\�FDQ�EH�IURP�WKH�DGPLQLVWUDWRU
V�SRLQW�RI�YLHZ��,V�LW�HDV\�WR�VZLWFK�FRQQHFWLRQ�VWULQJV"�$UH�WKHUH�VHPDSKRUHV��IODJV��WKDW�ZLOO�RQ�RFFDVLRQ�VWD\�³XS´�DQG�UHTXLUH�DQ�DGPLQLVWUDWRU�WR�WDNH�WKHP�GRZQ�HYHU\�QRZ�DQG�WKHQ"�,V�LW�SRVVLEOH�WR�H[DPLQH�FXVWRP�SHUIRUPDQFH�FRXQWHUV�DQG�VXFK"
1RWH
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,Q�&KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´�,�ZLOO�SUHVHQW�D�VROXWLRQ�WKDW�GHPRQVWUDWHV�DQ�DGPLQLVWUDWRU�IULHQGO\�WHFKQLTXH�IRU�SURYLGLQJ SHVVLPLVWLF�ORFNLQJ�LQ�D�GLVFRQQHFWHG�VFHQDULR�

5HOLDELOLW\
5HOLDELOLW\�LV�RIWHQ�GLVFXVVHG�LQ�WHUPV�RI�IDXOW�WROHUDQFH�DQG�UREXVWQHVV��EXW�LW�LV�DOVR�ORRNHG�DW�LQ�WHUPV�RI�UHFRYHUDELOLW\��+DUGZDUH�FDQ�SURYLGH�\RX�ZLWK�VRPH�IDXOW�WROHUDQFH��EXW�LQ�WKLV�ERRN��,�ZLOO�RQO\�GLVFXVV�VRIWZDUH�DVSHFWV�RI�UHOLDELOLW\��,Q�DQ�HIIRUW�WR�DYRLG�FRQIXVLRQ�GXH�WR�WKH�P\ULDG�WHUPV�WKDW�DUH�XVHG�LQ�WKH�LQGXVWU\��,
OO�GLVFXVV�UHOLDELOLW\�LQ�WHUPV�RI

x 8VLQJ�SUHYHQWDWLYH�PHDVXUHVx $FWLYHO\�WDNLQJ�FDUH�RI�D�SUREOHPx 8VLQJ�UHFRYHU\�IDLO�RYHU�ZKHQ�D�SUREOHP�RFFXUV
8VLQJ�3UHYHQWDWLYH�0HDVXUHV
$V�,
P�VXUH�\RX�NQRZ��LQVWHDG�RI�OHWWLQJ�D�SUREOHP�RFFXU�EHIRUH�WDNLQJ�FDUH�RI�LW��\RX�FDQ�WDNH�SUHFDXWLRQV�WR�PDNH�LW�OHVV�SUREDEOH�WKDW�D�SUREOHP�ZLOO�RFFXU�DW�DOO��)RU�H[DPSOH��PRVW�RI�XV�ZRXOG�UDWKHU�FKDQJH�WKH�RLO�LQ�RXU�FDU
V�HQJLQH�HYHU\�QRZ�DQG�WKHQ�LQVWHDG�RI�UHSODFLQJ�WKH�HQJLQH�ZKHQ�LW�FUDVKHV�EHFDXVH�RI�EDG�RLO�RU�ODFN�RI�RLO��$�W\SLFDO�H[DPSOH�RI�D�SUHYHQWDWLYH�PHDVXUH�LQ�D�WHFKQLFDO�VHQVH�LV�WR�XVH�WKH�QHZ�IHDWXUH�LQ�&20������WR�UHTXHVW�UHF\FOLQJ�RI�\RXU�VHUYHU�SURFHVVHV��VD\��RQFH�D�GD\�
$FWLYHO\�7DNLQJ�&DUH�RI�D�3UREOHP
<RX�FDQ�DOVR�WKLQN�RI�JRRG�HUURU�KDQGOLQJ�ZLWK�DXWRPDWLF�UHWU\�PHFKDQLVPV�DV�D�ZD\�RI�DFKLHYLQJ�IDXOW�WROHUDQFH��,W
V�QR�XVH�WKDW�WKH�XVHU�KDV�WR�FOLFN�D�5HWU\�EXWWRQ�WR�PDNH�D�QHZ�WU\�EHFDXVH�WKHUH�ZDV�D�ORFNLQJ�FRQIOLFW��WKH�SURJUDP�VKRXOG�LQVWHDG�UHWU\�VHYHUDO�WLPHV�RQ�LWV�RZQ��$QRWKHU�SURSRVDO�LV�WR�XVH�PHVVDJH�TXHXLQJ�RIWHQ��,I�WKH�PHVVDJH�KDV�EHHQ�ZULWWHQ�WR�WKH�TXHXH��PDQ\�UHWULHV�FDQ�RFFXU�
$QRWKHU�ZD\�WR�VHH LW�LV�WKDW�WKH�V\VWHP�ZLOO�EH�DEOH�WR�FRSH��IRU�H[DPSOH��ZLWK�LQFRUUHFW�LQSXW��DQG�ZLOO�MXVW�WHOO�WKH�FOLHQW�WKDW�WKH�LQSXW�ZDVQ
W�DFFHSWDEOH��ZLWKRXW�JRLQJ�WR�DQ�XQH[SHFWHG�VWDWH�

1RWH
,�ZLOO�DGGUHVV�VXFK�UHOLDELOLW\�DVSHFWV�LQ�&KDSWHU����ZKHUH�,�GLVFXVV�DVVHUWLRQV�DQG�GHVLJQ�E\�FRQWUDFW�

8VLQJ�5HFRYHU\�)DLO�2YHU�:KHQ�D�3UREOHP�2FFXUV
�1(7�&RPSRQHQW�6HUYLFHV�ZLOO�KHOS�D�JUHDW�GHDO�ZKHQ�SUREOHPV�RFFXU��)RU�H[DPSOH��LI�WKHUH�LV�D�VHULRXV�H[FHSWLRQ��WKH�SURFHVV�ZLOO�EH�QDLOHG�GRZQ�DQG�D�IUHVK�SURFHVV�ZLOO�DXWRPDWLFDOO\�EH�VWDUWHG��0HDQZKLOH��RQH�ZD\�WR�JHW�VDIH�UHFRYHUDELOLW\�LV�WR�XVH�D�WUDQVDFWLRQ�ORJ��DV�64/�6HUYHU������GRHV��$QRWKHU�ZD\�LV�WR�H[SHFW�IDLO�RYHU�WR�GR�WKH�MRE��WKDW�LV��ZKHQ�RQH�PDFKLQH�IDXOWV��DQRWKHU�PDFKLQH�WDNHV�RYHU��$�W\SLFDO�SURGXFW�WKDW�KHOSV�ZLWK�IDLO�RYHU�VXSSRUW�LV�0LFURVRIW�&OXVWHU�6HUYLFHV�LQ�:LQGRZV������

1RWH

http://safari.informit.com/main.asp?bookname=0672322331&cnode=39
http://safari.informit.com/main.asp?bookname=0672322331&cnode=100


3URGXFWV�QHHG�WR�EH�FOXVWHU�DZDUH�WR�EHQHILW�IURP�0LFURVRIW�&OXVWHU�6HUYLFHV��2QH�H[DPSOH�RI�VXFK�D�SURGXFW�LV�64/�6HUYHU������

/HW
V�HQG�WKLV�VHFWLRQ�ZLWK�\HW�DQRWKHU�H[DPSOH��8VLQJ�OD]\�LQLWLDOL]DWLRQ�LV�OHVV�HIILFLHQW�WKDQ�PDNLQJ�WKH�LQLWLDOL]DWLRQ�RQFH�DW�VWDUWXS���$Q�H[DPSOH�RI�LQLWLDOL]DWLRQ�FRXOG�EH�WR�UHDG�WKH�FRQQHFWLRQ�VWULQJ�WR�XVH�IURP�D�FRQILJXUDWLRQ�ILOH���2Q�WKH�RWKHU�KDQG��EHFDXVH�WKHUH�LV�D�FKHFN�EHIRUH�HDFK�XVDJH�WKDW�WKH�LQLWLDOL]DWLRQ�KDV�EHHQ�GRQH�DQG�WKDW�WKH�LQVWDQFH�LV�RND\��\RX�FDQ�HDVLO\�PDNH D�UHIUHVK�DFWLRQ�LI�D�SUREOHP�LV�IRXQG�
5HXVDELOLW\
)URP�WKH�EHJLQQLQJ�RI�WKH�REMHFW�RULHQWDWLRQ�K\SH��UHXVDELOLW\�KDV�EHHQ�LWV�QLUYDQD��6R�IDU��WKH�SURPLVHV�KDYHQ
W�OLYHG�XS�WR�H[SHFWDWLRQV��7KHUH�DUH�SUREDEO\�VHYHUDO�UHDVRQV�IRU�WKLV��)RU�H[DPSOH��VRPH�PLJKW�DUJXH�WKDW�FRPSRQHQWV�DUH�D�EHWWHU�UHXVH�XQLW�WKDQ�FODVVHV�LQ�FRGH��,Q�DQ\�FDVH��UHXVH�UHTXLUHV�D�ORW�RI�ZRUN�DQG�ZRQ
W�KDSSHQ�DXWRPDWLFDOO\�
$QRWKHU�ZD\�WR�WKLQN�DERXW�UHXVDELOLW\�LV�WR�QRW�FUHDWH�UHXVDEOH�FRPSRQHQWV�LQ�DGYDQFH��EXW�WR�WU\�UHXVH�ZKHQ�\RX�IDFH�WKH�SUREOHP�DJDLQ�� 1HYHUWKHOHVV��\RX�VKRXOGQ
W�FUHDWH�EDUULHUV��DQG�,�ZLOO�EH�HYDOXDWLQJ�WKH�SURSRVDOV�LQ�OLJKW�RI�WKLV�LQ�WKH�FRPLQJ�FKDSWHUV�
,W
V�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�WKHUH�DUH�VHYHUDO�JUDQXODULWLHV�IRU�ZKHUH�UHXVH�LV�SRVVLEOH��<RX�FDQ�UHXVH�FRPSRQHQWV�RU�FRPSOHWH�DVVHPEOLHV��VWRUHG�SURFHGXUHV��XVHU�GHILQHG�LQWHUIDFHV��RU�ZKROH�OD\HUV��7KH�ORFDWLRQ�RI�\RXU�EXVLQHVV�UXOHV�LV�D�PDMRU�IDFWRU�WR�FRQVLGHU�ZKHQ�\RX�WKLQN�DERXW�UHXVH��7DNH��IRU�H[DPSOH��WKH�SRUWLRQ�RI�DQ�DUFKLWHFWXUH�DV�VKRZQ�LQ�)LJXUH������7KHUH�\RX�FDQ�VHH�WKDW�WKH�EXVLQHVV�UXOHV�DUH�OLYLQJ�LQ�D�OD\HU�³EHIRUH´�WKH�VWRUHG�SURFHGXUHV�

)LJXUH������([DPSOH�RI�DQ�DUFKLWHFWXUH�ZKHUH�WKH�VWRUHG SURFHGXUHV�FDQ
W�EH�UHXVHG�ZLWKRXW�DOVR�UHXVLQJ�WKH�FRPSRQHQWV�LQ�WKH�EXVLQHVV�ORJLF�OD\HU�

1RWH
$Q�DVVHPEO\�LQ��1(7�LV�D�SDFNDJH�RI�FODVVHV��DQG�WKHUH�LV�W\SLFDOO\�D�RQH�WR�RQH�PDSSLQJ�WR�D�'//��$Q�DVVHPEO\�FRQWDLQV�RQH�RU�PRUH�QDPHVSDFHV��DQG�DVVHPEOLHV�DUH�DOVR�WKH�VPDOOHVW�YHUVLRQDEOH�XQLWV�

)RU�D�GHVLJQ�DV�VKRZQ�LQ�)LJXUH������UHXVH�RI�VWRUHG�SURFHGXUHV�WKDW�WDNHV�FDUH�RI�XSGDWLQJ�LV�LPSRVVLEOH �RU�DW�OHDVW�XQVXLWDEOH��EHFDXVH�WKH�EXVLQHVV�UXOHV�DUH�ORFDWHG�LQ�WKH�EXVLQHVV�ORJLF�OD\HU��7KH�RQO\�OD\HUV�WKDW�DUH�UHXVDEOH�DUH�WKH�
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EXVLQHVV�ORJLF�OD\HU�DQG�FRQVXPHUV�WR�WKDW�OD\HU²DW�OHDVW�DV�IDU�DV�RSHUDWLRQV�WKDW�UXQ�WUDQVDFWLRQV�DJDLQVW�WKH�GDWDEDVH�JR���,I�\RX�UHXVH�D�PHWKRG�WKDW�IHWFKHV�VRPH�URZV��WKDW�GRHVQ
W�PDWWHU���,I��RQ�WKH�RWKHU�KDQG��\RX�PRYH�WKH�EXVLQHVV�UXOHV�WR�WKH�VWRUHG�SURFHGXUHV��\RX�FDQ�UHXVH�HYHU\�OD\HU��LQFOXGLQJ�WKH�VWRUHG�SURFHGXUHV�
1RWH
,�ZLOO�GLVFXVV�EXVLQHVV�UXOHV�LQ�PRUH�GHWDLO�LQ�&KDSWHU����³%XVLQHVV�5XOHV�´

,Q�D�ZD\��UHXVDELOLW\�RYHUODSV�ZLWK�LQWHURSHUDELOLW\��ZKLFK�,�ZLOO�GLVFXVV�ODWHU�LQ�WKLV�FKDSWHU��<RX�FDQ��IRU�H[DPSOH��UHXVH�D�9%��ZULWWHQ�FRPSRQHQW�IURP�D��1(7�FRPSRQHQW��7KLV�LV�D�W\SLFDO�H[DPSOH�RI�LQWHURSHUDELOLW\�EHWZHHQ�XQPDQDJHG�DQG�PDQDJHG�FRGH���0DQDJHG�FRGH�LV�H[HFXWHG�DQG�PDQDJHG�E\�WKH�FRPPRQ�ODQJXDJH�UXQWLPH��8QPDQDJHG�FRGH�LV�WKH�RSSRVLWH��D�W\SLFDO�H[DPSOH�RI�XQPDQDJHG�FRGH�LV�&20�FRPSRQHQWV�ZULWWHQ�LQ�9%����,Q�DGGLWLRQ��\RX�FDQ�GHILQLWHO\�GHVLJQ�WR�JHW�PRUH�UHXVDEOH�FRPSRQHQWV��$�FODVVLF�SUREOHP�LV�KRZ�DQGZKHUH�WR�FRQWURO�WUDQVDFWLRQV��ZKLFK�FDQ�DIIHFW�WKH�SRVVLELOLW\�RI�HDVLO\�DFKLHYDEOH�UHXVH�
1RWH
,�ZLOO�GLVFXVV�WUDQVDFWLRQV�LQ�WKH�IDFH�RI�UHXVDELOLW\�LQ�&KDSWHU����³7UDQVDFWLRQV�´

'RQ
W�IRUJHW�WKDW�LW
V�QRW�RQO\�WKH�LPSOHPHQWDWLRQV�WKDW�FDQ�EH�UHXVHG��5HXVLQJ�GHVLJQ�HOHPHQWV�FDQ�EH�D�UHDO�WLPH�VDYHU�WRR��DQG�FDQ�DOVR�KHOS�LQFUHDVH�TXDOLW\��2QH�H[DPSOH�RI�WKLV�LV�ZHOO�GHVLJQHG��XVHU�GHILQHG�LQWHUIDFHV��$QRWKHU�H[DPSOH�LV�GHVLJQ�SDWWHUQV����
7HVWDELOLW\
6RPH�SHRSOH�VD\�WKDW�GHEXJJLQJ�DQG�WHVWLQJ�DUH�WKH�VDPH�WKLQJ��,�GRQ
W�DJUHH��7HVWLQJ�LV�ZKDW�\RX�GR�WR�VHH�LI�\RX�FDQ�ILQG�HUURUV�LQ�WKH�DSSOLFDWLRQ��'HEXJJLQJ�LV�ZKDW�\RX�GR ZKHQ�\RX�WU\�WR�ORFDWH�D�NQRZQ�HUURU�DQG�FRUUHFW�LW��6WLOO��VRPH�WHFKQLTXHV�ZRUN�IRU�ERWK�WHVWLQJ�DQG�GHEXJJLQJ��2QH�H[DPSOH�RI�WKLV�LV�XVLQJ�DVVHUWLRQV��ZKLFK�WHOO�\RX�WKDW�\RX�KDYH�DQ�HUURU��7KH�SURJUDP�LV�WHVWLQJ�LWVHOI��LQ�D�ZD\��$W�GHEXJJLQJ�WLPH��DVVHUWLRQV�ZLOO�DOVR�EH�D�VLJQDO�WR�\RX�DERXW�ZKHUH�\RX�VKRXOG�VWDUW�ORRNLQJ�IRU�WKH�SUREOHP�
,I�\RX�FUHDWH�D�ORRVHO\�FRXSOHG�V\VWHP��WKDW�LV��ZKHQ�WKH�GLIIHUHQW�SDUWV�DUHQ
W�WLJKWO\�GHSHQGHQW�RQ�HDFK�RWKHU��EXW�FDQ�LQWHURSHUDWH�ZLWK�RWKHU�SDUWV�LQVWHDG�DQG�FDQ�EH�XVHG�LQ�LVRODWLRQ�ZLWKRXW�DOO�WKH�SDUWV�LW�LV�QRUPDOO\�LQWHURSHUDWLQJ�ZLWK��\RX�ZLOO�DOVR�LQFUHDVH�WHVWDELOLW\��EHFDXVH�HDFK�FRPSRQHQW�FDQ�EH�PRUH�HDVLO\�WHVWHG�LQ�LVRODWLRQ��7KH�VDPH�JRHV�LI�\RX�VHH�WR�LW�WKDW�\RX�ZULWH�VWXEV�WKDW�UHWXUQ�UHDVRQDEOH YDOXHV�HDUO\�RQ��HYHQ�WKRXJK�WKH�UHDO�LPSOHPHQWDWLRQ�KDVQ
W�VWDUWHG�\HW���$�VWXE�LQ�WKLV�FRQWH[W�LV�DQ�HPSW\�PHWKRG��EXW�ZLWK�WKH�FRUUHFW�VLJQDWXUH��7KH�VWXE�FDQ�DOVR�GHOLYHU�GXPP\�YDOXHV��WR�VLPXODWH�WKH�UHDO�PHWKRG���&RPSRQHQWV�GHSHQGLQJ�RQ�WKRVH�VWXEV�FDQ�EH�WHVWHG�HDUO\�RQ�
&DFKLQJ�PD\�GHFUHDVH�WHVWDELOLW\��EHFDXVH�UDFH�FRQGLWLRQV�PLJKW�JLYH�LQWHUPLWWHQW�SUREOHPV�WKDW�PD\�RQO\�VKRZ�WKHPVHOYHV�RQFH�XQWLO�WKH�VHUYHU�LV�VKXW�GRZQ�DQG�UHVWDUWHG��7KLV�PHDQV�WKDW�FDFKLQJ�ZLOO�GHFUHDVH�WKH�H[SRVXUH�RI�WKH�ULVNV��ZKLFK�PDNHV�LW�KDUGHU�WR�ILQG�SUREOHPV��<RX�FDQ�UHVW�DVVXUHG�WKDW�WKH�EXJ�ZLOO�VKRZ�LWVHOI�LQ�DQ�LPSRUWDQW�GHPR�RU�DW�SURGXFWLRQ�WLPH�

1RWH
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$Q�H[DPSOH�RI�D�UDFH�FRQGLWLRQ�FDQ�EH�WZR�WKUHDGV�WKDW�ERWK�ZDQW�WR�LQLWLDOL]H�D�YDOXH��7KH�ILUVW�WKUHDG�FKHFNV�WR�VHH�LI�WKH�YDOXH�KDV�EHHQ�LQLWLDOL]HG�DQG�ILQGV�RXW�WKDW�LW�KDVQ
W��VR�LW�VWDUWV�WR�JDWKHU�LQIRUPDWLRQ�VR�LW�FDQ�VHW�WKH�YDOXH��0HDQZKLOH��WKH�VHFRQG�WKUHDG�KDV�DOVR�VHHQ�WKDW�WKH�YDOXH�KDVQ
W�EHHQ�LQLWLDOL]HG��VR��LW�VWDUWV�WR�JDWKHU�LQIRUPDWLRQ�WRR�

1RWH
,�ZLOO�GLVFXVV�WHVWLQJ�LQ�PRUH�GHWDLO�LQ�&KDSWHU���

'HEXJJDELOLW\
,�DVNHG�D�IULHQG�ZKR�LV�D UHVHDUFKHU�LQ�VRIWZDUH�DUFKLWHFWXUH�LI�WKH\�WDON�DERXW�³GHEXJJDELOLW\´�WRR��DQG��DOWKRXJK�KH�XQGHUVWRRG�ZKDW�,�PHDQW�LPPHGLDWHO\��KH�KDG�QHYHU�KHDUG�RI�WKH�WHUP��3HUKDSV�,�KDYH�LQYHQWHG�WKH�ZRUG�
7KHUH�DUH�VHYHUDO�WKLQJV�\RX�VKRXOG�GR�WR�SUHSDUH�\RXU�DSSOLFDWLRQ�IRU�HDV\�DQG�HIILFLHQW�GHEXJJLQJ��EXW�WKH�VLQJOH�PRVW�LPSRUWDQW�WHFKQLTXH��LQ�P\�RSLQLRQ��LV�WR�DGG�WUDFLQJ�VXSSRUW�VR�WKDW�\RXU�DSSOLFDWLRQ�FDQ�WHOO�\RX�ZKDW�LV�JRLQJ�RQ��)RU�H[DPSOH��VD\�D�GLVWDQW�FXVWRPHU�FDOOV�\RX�DQG�VD\V�KH�KDV�D�SUREOHP�ZLWK WKH�DSSOLFDWLRQ�\RX�EXLOW��%HFDXVH�LW�VHHPV�WR�EH�D�VWUDQJH�SUREOHP��WKH�RQO\�DQVZHU�\RX�FDQ�JLYH�KLP�LV�WKDW�\RX�ZLOO�KDYH�WR�DGG�WUDFLQJ�WR�WKH�DSSOLFDWLRQ�DQG�VHQG�KLP�D�QHZ�YHUVLRQ�LQ�D�FRXSOH�RI�GD\V��,W�ZRXOG�EH�PXFK�EHWWHU�IRU�\RX��DQG�\RXU�FXVWRPHU��LI�\RX�FRXOG�MXVW�WHOO�KLP�WR�³WXUQ�D�VZLWFK´��IRU�H[DPSOH��E\�DGGLQJ�D�URZ�WR�D��FRQILJ ILOH��WR�WXUQ�WUDFH�FDOOV�RQ��UXQ�WKH�VFHQDULR��DQG�VHQG�\RX�WKH�WUDFH�ORJ��<RX�KDYHQ
W�VROYHG�WKH�SUREOHP�\HW��EXW�\RX�KDYH�JRWWHQ�RII�WR�D�YHU\�TXLFN�VWDUW�
7KH�LQWHUDFWLYH�GHEXJJHUV�WKDW�ZH�DUH�QRZ�DFFXVWRPHG�WR�VKRXOG��RI�FRXUVH��EH�XVHG�DV�PXFK�DV�SRVVLEOH��EXW�WKH\�KDYH�VKRUWFRPLQJV�WKDW�WUDFLQJ�KHOSV�WR�VROYH��([DPSOHV�RI�VKRUWFRPLQJV�WKDW�WUDFLQJ�VROYHV�LQFOXGH�HDVLHU�GHEXJJLQJ�RI�PXOWLXVHU�VFHQDULRV�DQG�GHEXJJLQJ�RQOLQH�DQG�RU�RIIVLWH�ZLWKRXW�LQWHUIHULQJ��WRR�PXFK��ZLWK�WKH�V\VWHP��:LWK�D�WUDFLQJ�WRRO��\RX�ZLOO�DOVR�JHW�D�EHWWHU�RYHUYLHZ�ZKHQ�\RX�VWDUW�GHEXJJLQJ�WKDQ�ZLWK�D�GHEXJJHU��ZKHUH�\RX
UH�LQ�GHWDLO�PRGH�GLUHFWO\�
$QRWKHU�ZD\�WR�LQFUHDVH�WKH�SURGXFWLYLW\�RI�GHEXJJLQJ�LV�WR�KDYH�WKH�DSSOLFDWLRQ�ORJ�DV�PXFK�LQIRUPDWLRQ�DV�SRVVLEOH�ZKHQ�WKHUH�LV�DQ�XQH[SHFWHG�VLWXDWLRQ��7KDW�ZD\��\RX�FDQ�KRSHIXOO\�UHSURGXFH�WKH�VLWXDWLRQ�ZKHQ�\RX�LQYHVWLJDWH�WKH�SUREOHP�

1RWH
&KDSWHU����³$GGLQJ�'HEXJJLQJ�6XSSRUW�´�LV�GHGLFDWHG�WR�LQFUHDVLQJ�GHEXJJDELOLW\�

,QWHURSHUDELOLW\
$OWKRXJK�LQWHURSHUDELOLW\�FDQ�PHDQ�VHYHUDO�WKLQJV��,�ZLOO�XVH�LW�LQ�WKH�VHQVH�RI��1(7FRPSRQHQWV�FRH[LVWLQJ�ZLWK�&20��DQG�&20���FRPSRQHQWV�FUHDWHG�LQ�9%��DQG�ZLWK�SXUFKDVHG�FRPSRQHQWV��,Q�GRLQJ�VR��,�DVVXPH�WKDW�PRVW�RI�XV�ZLOO�XVH�9%��IRU�DW�OHDVW�DQRWKHU�IHZ�\HDUV��,W�MXVW�GRHVQ
W�PDNH�VHQVH�WR�UHZULWH�DOO�WKH�ROG�FRPSRQHQWV�LQ�D��1(7�ODQJXDJH�GLUHFWO\�ZKHQ�WKHUH�DUH�VR�PDQ\�RWKHU�SURMHFWV�WKDW�PXVW�EH�GHYHORSHG�IRU�WKH�ILUVW�WLPH��0LFURVRIW�LV�DZDUH�RI�WKLV�DQG�KDV�LQYHVWHG�D�ORW�RI�WLPH�DQG�PRQH\�LQ�FUHDWLQJ�VWURQJ�LQWHURSHUDELOLW\�LQ��1(7�ZLWK�
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H[LVWLQJ�&20�FRPSRQHQWV��7KH�ZD\�,�VHH�LW� WKLV�LV�FUXFLDO�IRU�WKH�ZLGH�DFFHSWDQFH�DQG�VXFFHVV�RI��1(7�
7KH�FRH[LVWHQFH�DQG�LQWHURSHUDELOLW\�EHWZHHQ��1(7�DQG�&20�FRPSRQHQWV�LV�UHDOO\�WZRIROG��,W
V�LPSRUWDQW�WKDW��1(7�FRPSRQHQWV�DUH�DEOH�WR�XVH�&20�FRPSRQHQWV�DQG�YLFH�YHUVD��$OWKRXJK�LW�LV�SRVVLEOH��MXVW�KRZ�JRRG�ZLOO�WKH�LQWHURSHUDELOLW\�LQ�FHUWDLQ�VLWXDWLRQV�EH"�$QG�KRZ�ZLOO�WKH�QHHG�IRU�FRH[LVWHQFH�ZLWK�&20�FRPSRQHQWV�DIIHFW�\RXU�GHVLJQ�GHFLVLRQV"�7KHVH�DUH�TXHVWLRQV�,�ZLOO�WU\�WR�DQVZHU�LQ�WKH�HYDOXDWLRQV�RI�WKH�YDULRXV�VROXWLRQ�SURSRVDOV�WKURXJKRXW�WKLV�ERRN��,�ZLOO�DOVR�IRFXV�RQ�KRZ�WR�OHW��1(7�FRPSRQHQWV�LQWHURSHUDWH�ZLWK�\RXU�VWRUHG�SURFHGXUHV��,Q�P\�RSLQLRQ��WKHUH�KDV�EHHQ�WRR�OLWWOH�VDLG�DERXW�WKLV�RYHU�WKH�\HDUV�
7KH�FRPPRQ�ODQJXDJH�UXQWLPH�DOVR�KDV�D�ORW�WR�GR�ZLWK�LQWHURSHUDELOLW\��)RU�H[DPSOH��WKH�JDUEDJH�FROOHFWRU�ZLOO�KHOS�PDNH�LQWHURSHUDELOLW\�HDVLHU�WR�DFKLHYH��8VLQJ�WKH�FRPPRQ�W\SH�V\VWHP�DQG�WKH�%DVH�&ODVVHV�/LEUDU\��%&/��DUH�WZR�RWKHU�ZD\V�WR�DIIHFW�LQWHURSHUDELOLW\��,Q�DGGLWLRQ��WKHUH�DUH�LQWHURSHUDELOLW\�DVSHFWV��IHZ��EXW�VRPH��WR�WKLQN�DERXW�HYHQ�EHWZHHQ�ODQJXDJHV��VXFK�DV�9LVXDO�%DVLF��1(7�DQG�&���)RU�H[DPSOH��LI�\RX�FRGH�LQ�&���UHPHPEHU�WKDW�9LVXDO�%DVLF��1(7�LV�QRW�FDVH�VHQVLWLYH�
<HW�DQRWKHU�DVSHFW�RI�LQWHURSHUDELOLW\��QDPHO\�FRH[LVWHQFH�ZLWK�WKLUG�SDUW\�FRPSRQHQWV��LV�RI�FRXUVH�KDUG�WR�WDUJHW�LQ�VSHFLILF�WHUPV��EXW�,�ZLOO�JLYH�VRPH�JHQHUDO�FRPPHQWV�KHUH�DQG�WKHUH�WKURXJKRXW�WKH�ERRN��2QH�H[DPSOH�WKDW�FDQ�KHOS�WUHPHQGRXVO\�LV�WKH�SRVVLELOLW\�RI�GHFODUDWLYH�WUDQVDFWLRQV��ZKLFK�LV�RQH�RI�WKH��1(7�FRPSRQHQW�VHUYLFHV�
2QH�UXOH�,�WU\�WR�DGKHUH�WR�LV�QRW�WR�XVH�GLVWULEXWHG�WUDQVDFWLRQV��ZKLFK�LV�ZKDW�\RX�JHW�LI�\RX�XVH�GHFODUDWLYH�WUDQVDFWLRQV��LI�WKHUH�LV�RQO\�RQH�5HVRXUFH�0DQDJHU��50���VXFK�DV�64/�6HUYHU��,Q�WKLV�FDVH��,�XVH�ORFDO�WUDQVDFWLRQV�LQVWHDG��VR�DV�QRW�WR�ZDVWH�UHVRXUFHV DQG�WR�JHW�EHWWHU�VFDODELOLW\��2QH�H[FHSWLRQ�WR�WKLV�UXOH�RI�WKXPE�LV�ZKHQ�\RX�KDYH�WR�GHDO�ZLWK�D�FRPSRQHQW�ZKHUH�WKH�LPSOHPHQWDWLRQ�LV�XQNQRZQ�WR�\RX�DQG�ZKHUH�WKHUH�LV�QR�ZD\�RI�DGGLQJ�WKH�FRPSRQHQW
V�EHKDYLRU�LQWR�\RXU�ORFDO�WUDQVDFWLRQV��7KHQ��GLVWULEXWHG�WUDQVDFWLRQV�FRPH�WR�WKH�UHVFXH�

1RWH
,�ZLOO�GHYRWH�D�ORW�RI�WLPH�WR�GLVFXVVLQJ�WUDQVDFWLRQV�DQG�WLSV�RQ�KRZ�WR�RSWLPL]H�IRU�HDFK�FDVH�LQ�&KDSWHU����³7UDQVDFWLRQV�´

'RQ
W�IRUJHW�WKDW�LQWHURSHUDELOLW\�DVSHFWV�KDYH�D�JUHDW�LQIOXHQFH�RQ�ZULWLQJ�VHUYLFHG�FRPSRQHQWV��EHFDXVH�WKH�VHUYLFHV�ZLOO�VWLOO�EH�LQ�XQPDQDJHG�FRGH�DQG�\RXU�FRPSRQHQWV�ZLOO�EH�LQ�PDQDJHG�FRGH��%HFDXVH�RI�WKLV��\RX�FDQ
W�H[SHFW�VWDWLF�PHWKRGV�DV�URRW�PHWKRGV�WR�EH�VHUYLFHG��IRU�H[DPSOH�
3URGXFWLYLW\
&RPSXWHUV�DUH�JHWWLQJ�IDVWHU�DOO�WKH�WLPH��EXW�RXU�SURGXFWLYLW\�LVQ
W�JURZLQJ�DW WKH�VDPH�SDFH��0HDQZKLOH��WKH�SURGXFWLYLW\�IDFWRU�PLJKW�EH�LQ�FRQIOLFW�ZLWK��VD\��WKH�SHUIRUPDQFH�IDFWRU��$Q�H[DPSOH�RI�WKLV�LV�WKDW�\RX�QHHG�WR�NQRZ�WKH�QDPHV�RI�\RXU�PHWKRGV�GXULQJ�H[HFXWLRQ�WLPH��7KLV�LV�XVHG�IRU�WUDFLQJ��IRU�H[DPSOH��ZKLFK�,
OO�GLVFXVV�LQ�JUHDWHU�GHWDLO�LQ�&KDSWHU����,W�ZRXOG�EH�YHU\�IDVW�WR�KDUG�FRGH�WKH�QDPH�RI�WKH�PHWKRG�DV�D�FRQVWDQW�DQG�KDQG�WKDW�RYHU�LQ�HYHU\�WUDFH�FDOO�LQ�WKH�PHWKRG��EXW�ZKHQ�LW�FRPHV�WR�SURGXFWLYLW\��LW�ZRXOG�EH�OHVV�HIIHFWLYH�WKDQ�XVLQJ�UHIOHFWLRQ�WR�JHW�WR�WKH�PHWDGDWD��<RX�ZLOO�ILQG�DQ�H[DPSOH�RI�KRZ�WKDW�FDQ�EH�GRQH�LQ�WKH�FRGH�VQLSSHW�LQ�/LVWLQJ�����
/LVWLQJ�����)LQGLQJ�WKH�1DPH�RI�WKH�&DOOLQJ�0HWKRG'LP�VW�$V�1HZ�6WDFN7UDFH���'LP�VI�$V�6WDFN)UDPH� �VW�*HW)UDPH���
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'LP�D%XIIHU�$V�6WULQJ� �VI�*HW0HWKRG�1DPH�7R6WULQJ��
,W
V�YHU\�FRPPRQ�WKDW�GHYHORSHUV�FRS\�DQG�SDVWH�FRGH��FRPPRQO\�UHIHUUHG�WR�DV�HGLWRU�RU�FOLSERDUG�LQKHULWDQFH��DQG��ZLWK�WKH�PHWD�GDWD�DSSURDFK��\RX�ZRQ
W�JHW�DQ\�H[WUD�FRS\�DQG�SDVWH�SUREOHPV���$V�\RX�NQRZ��WKHUH�DUH�RWKHU�PRUH�VHULRXV�SUREOHPV�ZLWK�FRS\�DQG�SDVWH��EXW�WKDW
V�DQRWKHU�VWRU\��
$QRWKHU�H[DPSOH�RI�SURGXFWLYLW\�EHLQJ�LQ�FRQIOLFW�ZLWK�SHUIRUPDQFH�LV�WKDW�\RX�GRQ
W�KDYH�WKH�FKDQFH�RI�FUHDWLQJ�JOREDO�FRQVWDQWV�ZKHQ�SURJUDPPLQJ�LQ�7�64/��7KH�FORVHVW�VROXWLRQ�LV�SUREDEO\�WR�KDYH�D�WDEOH�ZLWK�DOO�WKH�FRQVWDQWV�DQG�WKHQ�HQFDSVXODWH�WKH�WDEOH�ZLWK�WKH�KHOS�RI�D�8VHU�'HILQHG�)XQFWLRQ��8')��IRU�HDFK�FRQVWDQW��7KLV�JLYHV�YHU\�UHDGDEOH�DQG�PDLQWDLQDEOH�FRGH��EXW�WKLV�H[DPSOH��WRR��VDFULILFHV�SHUIRUPDQFH�
<RX�GRQ
W�ZDQW�WR�PDNH�D�FKRLFH"�:HOO��RQH�ZD\�WR�KDYH�WKH�EHVW�RI�ERWK�ZRUOGV�FRXOG�EH�WR�NHHS�WKH�VRXUFH�FRGH�LQWDFW�ZLWK�WKH�SURGXFWLYH�VROXWLRQ��:KHQ�LW�LV�WLPH�IRU�ILQDO�RSWLPL]DWLRQ��\RX�FRS\�WKH�VRXUFH�FRGH�DQG�H[HFXWH�D�VLPSOH�VHDUFK�DQG�UHSODFH�WRRO�RQ�LW�WKDW�H[FKDQJHV�VRPH�FRGH�VQLSSHWV�IRU�KDUG�FRGHG�VQLSSHWV��)RU�WKH�SUHYLRXV�H[DPSOHV��LW�ZRXOG�SUREDEO\�WDNH�\RX�OHVV�WKDQ�DQ�KRXU�WR�ZULWH�VXFK�D�WRRO�
$QRWKHU�JUHDW�ZD\ RI�LQFUHDVLQJ�SURGXFWLYLW\�ZLWKRXW�VDFULILFLQJ�SHUIRUPDQFH�LV�WR�XVH�JHQHUDWRUV�DQG�WHPSODWHV��7KHQ��ZULWLQJ�WKH�FRGH�LV�IDVWHU��2I�FRXUVH��UXQQLQJ�LW�ZLOO�EH�DV�IDVW�DV�LI�LW�KDV�EHHQ�ZULWWHQ�E\�KDQG�
+RZ�FDQ�SURGXFWLYLW\�VXIIHU�EHFDXVH�RI�WKH�GHVLJQ"�$�W\SLFDO�VFHQDULR�LV�WKDW�DQ�RYHUOD\HUHG�DUFKLWHFWXUH�KDV�EHHQ�FKRVHQ��/D\HULQJ�FRXOG�EH�JRRG�IRU�SURGXFWLYLW\�EHFDXVH�VHYHUDO�JURXSV�FDQ�PRUH�HDVLO\�EH�ZRUNLQJ�LQ�SDUDOOHO��EXW�³ODJRP�lU�ElVW�´�DV�ZH�VD\�LQ�6ZHGHQ��³$OO�WKLQJV�LQ�PRGHUDWLRQ�´
)LQDOO\��WZR�RI�WKH�PRVW�SURGXFWLYLW\�NLOOLQJ�IHDWXUHV�RI�D�SURMHFW�FDQ�EH�ZKHQ�WHVWLQJ�DQG�GHEXJJLQJ�KDYHQ
W�EHHQ�SODQQHG�IRU�XS�IURQW��7KH�EDG�QHZV�LV�WKDW�WKLV�RIWHQ�ZRQ
W�EHFRPH�HYLGHQW�XQWLO�ODWH�LQ�WKH�SURMHFW�
6HFXULW\
/HW
V�IDFH�LW��'HYHORSHUV�ILQG�VHFXULW\�GLIILFXOW�DQG�³LQ�WKH�ZD\�´�)LUHZDOOV�DUH�RIWHQ�ZURQJO\�FRQILJXUHG�DQG�FDXVH�SUREOHPV�DW�GHSOR\PHQW�WLPH��$Q�DXWKHQWLFDWLRQ�SUREOHP�DGGV�DQRWKHU�WDVN�WR�WKH�DOUHDG\�GHOD\HG�SURMHFW�SODQ��WKH�QHHG�IRU�FHUWLILFDWHV�ZDV�QRW�D�UHTXLUHPHQW�XS�IURQW��DQG�VR�RQ��DQG VR�IRUWK��6WLOO��VHFXULW\�LV�D�UHDOLW\��DQG�WKH�ZD\�WR�FRSH�ZLWK�LW�LV�WR�WKLQN�ORQJ�DQG�KDUG�DERXW�LW��%HFDXVH�RI�WKLV��,�ZLOO�HYDOXDWH�DOO�WKH�VROXWLRQ�SURSRVDOV�LQ�WKH�ERRN�ZLWK�UHJDUG�WR�VHFXULW\��GLVFXVVLQJ�ZKHWKHU�DQ\�H[WUD�VHFXULW\�ULVNV�ZLOO�EH�FUHDWHG�E\�D�JLYHQ�VROXWLRQ�
/HW
V�WDNH�D�IHZ�H[DPSOHV��&RXOG�WKH�ORFDOL]DWLRQ�RI�WKH�EXVLQHVV�UXOHV�RSHQ�XS�D�VHFXULW\�SUREOHP"�$VVXPH�WKDW�VRPH�RI�WKH�EXVLQHVV�UXOHV�DUH�SXW�LQ�WKH�VWRUHG�SURFHGXUHV��7KH�ZD\�WR�VHQG�WKH�XVHU�LGHQWLILFDWLRQ�LV�DV�DQ�RUGLQDU\�SDUDPHWHU�WR�WKH�VWRUHG�SURFHGXUH��EHFDXVH�\RX�VKRXOGQ
W�OHW�WKH�HQG�XVHUV�ORJ�LQ�WR�WKH�GDWDEDVH�ZLWK�WKHLU�RZQ�LGHQWLW\�GXH�WR�FRQQHFWLRQ�SRROLQJ�UHDVRQV��IRU�H[DPSOH���7KLV�LV�OHVV�VHFXUH�WKDQ�LI�QR�XVHU�LGHQWLILFDWLRQ�KDV�WR�EH�VHQW�WR�WKH�GDWD�WLHU�8VXDOO\��WKH�SUREOHP�LV�SUREDEO\�QRW�ELJ�DW�DOO��EXW�LW
V�WKHUH�EHFDXVH�LI�VRPHERG\�FRXOG�LQWHUFHSW�WKH�FDOO��KH�RU�VKH�FRXOG�FKDQJH�LW�VR�WKDW�KLV�RU�KHU�RZQ�FUHGHQWLDOV�DUH�XVHG�LQVWHDG��6XSSRVH�WKDW�\RX�XVH�GDWD�FDFKLQJ�D�ORW��DQG�IRU�VHQVLWLYH�GDWD��WRR��,V�WKH�GDWD�FDFKH�DV�VHFXUH�DV�\RXU�GDWD�WLHU"�3UREDEO\�QRW��:H
OO�GLVFXVV�PRUH�DERXW�WKLV�DQG�RWKHU�VHFXULW\�UHODWHG�LVVXHV�WKURXJKRXW�WKH�ERRN�
)DUP� DQG�&OXVWHU�(QDEOLQJ
2I�FRXUVH��,�FRXOG�KDYH�GLVFXVVHG�KRZ�WR�IDUP� DQG�FOXVWHU�HQDEOH�FRPSRQHQWV�LQWKH�³3K\VLFDO�5HVWULFWLRQV�DQG�3RVVLELOLWLHV´�VHFWLRQ��EXW�,�IHHO�LW�LV�RI�VXFK�LPSRUWDQFH�DQG�VXFK�D�ORQJ�GLVFXVVLRQ�WKDW�LW
V�LPSRUWDQW�WR�ORRN�DW�LW�VHSDUDWHO\��,�
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VWDUWHG�GLVFXVVLQJ�VFDOLQJ�RXW�HDUOLHU�LQ�WKH�FKDSWHU��/HW
V�FRQWLQXH�ZLWK�WKLV�GLVFXVVLRQ�D�ELW�PRUH�
$V�,�VDLG��OHWWLQJ�VHYHUDO�VPDOO�PDFKLQHV�ZRUN�WRJHWKHU�LQ�DQ�LQWHOOLJHQW�ZD\�FDQ�JLYH�H[WUHPHO\�JRRG�VFDODELOLW\��HVSHFLDOO\�LI�WKH�VKDUHG�QRWKLQJ�PRGHO�LV�XVHG��,Q�)LJXUH������\RX�FDQ�VHH�WKDW�HDFK�GDWDEDVH�VHUYHU�KDV�LWV�RZQ�GLVN�V\VWHP��PHPRU\��EXV��DQG�VR�RQ��7KDW�ZD\��WKHUH�LV�QR�ERWWOHQHFN�EHFDXVH�RI�VHYHUDO�PDFKLQHV�FRPSHWLQJ�IRU�WKH�VDPH�EXV��IRU�H[DPSOH�

)LJXUH������$�VFKHPDWLF�SLFWXUH�RI�³VKDUHG�QRWKLQJ�´

7KHUH�DUH�WKUHH�EDVLF�ZD\V�RI�DFKLHYLQJ�³VKDUHG�QRWKLQJ�´
x &ORQLQJx 3DUWLWLRQLQJx 5HSOLFDWLRQ

,�ZLOO�GLVFXVV�HDFK�RI�WKHVH��DV�ZHOO�DV�VKDUHG�GLVN�FOXVWHULQJ�QH[W�
&ORQLQJ
,Q�FORQLQJ��D�:HE�VHUYHU�DQG�DSSOLFDWLRQ�VHUYHU�LV�GXSOLFDWHG�VR�WKDW�WKH�ORDG�LV�VSOLW�EHWZHHQ�WZR�RU�PRUH�PDFKLQHV�LQVWHDG�RI�RQH��6RPH�ORDG�EDODQFLQJ�PHFKDQLVP�LV�QHHGHG��EXW�ZKHQ�WKDW�LV�LQ�SODFH��FORQLQJ�LV�RIWHQ�HDVLO\�XVHG��7KH�ORDG�EDODQFLQJ�PHFKDQLVP�LV�VLPSOH�WR�VHW�XS�DQG�JLYHV�VRPH�IDXOW�WROHUDQFH��DV�IDLO�RYHU��DXWRPDWLFDOO\��1RWH��LQ�)LJXUH�������WKDW�WKH�:HE�DQG�DSSOLFDWLRQ�VHUYHUV�DUH�DOO�HTXDO�DQG�LW�GRHVQ
W�PDWWHU�ZKLFK�RQH�WKH�XVHU�KLWV�

)LJXUH�������&ORQLQJ�



3DUWLWLRQLQJ
$QRWKHU�FRPPRQ�DSSURDFK�LV�WR�SDUWLWLRQ�WKH�DSSOLFDWLRQ�VHUYHU�RYHU�VHYHUDO�PDFKLQHV�VR�WKDW�VRPH�FRPSRQHQWV�OLYH�RQ�RQH�VHUYHU�DQG�VRPH�RQ�DQRWKHU��8QIRUWXQDWHO\��WKLV�ZLOO�VXIIHU�IURP�SHUIRUPDQFH�DQG�VFDODELOLW\�SUREOHPV��,W�ZLOO�DOVR�EH�PRUH�YXOQHUDEOH�EHFDXVH�LI�RQH�VHUYHU�LV�GRZQ��LW�ZRQ
W�EH�SRVVLEOH�WR�XVH�WKH�DSSOLFDWLRQ�DW�DOO��,W
V�PRVW�RIWHQ�SUHIHUDEOH�WR�XVH�FORQLQJ�LQVWHDG�RI�SDUWLWLRQLQJ�IRU�WKH�DSSOLFDWLRQ�VHUYHU��DW�OHDVW�ZKHQ�LW�FRPHV�WR�SHUIRUPDQFH��2Q�WKH�RWKHU�KDQG��WKHUH�FRXOG�EH�RWKHU�UHDVRQV�IRU�SDUWLWLRQLQJ�WKH�DSSOLFDWLRQ�VHUYHU��VXFK�DV�ZKHQ�\RX�ZDQW�WR�SURFHVV�VRPH�RI�WKH�ORJLF�LQVLGH�RI�WKH�'H0LOLWDUL]HG�=RQH��'0=��DQG�VRPH�RI�WKH�ORJLF�RXWVLGH�RI�LW��$V�DOZD\V��LW
V�D�WUDGHRII��,Q�)LJXUH�������\RX�FDQ�VHH�DQ�H[DPSOH�RI�SDUWLWLRQLQJ�ZKHUH�WKH�DSSOLFDWLRQ�VHUYHU�KDV�EHHQ�SDUWLWLRQHG�EHWZHHQ�EXVLQHVV�ORJLF�DQG�GDWD�DFFHVV�
)LJXUH�������3DUWLWLRQLQJ�H[DPSOH����,Q�WKLV�H[DPSOH��WKH�DSSOLFDWLRQ�VHUYHU�LV�SDUWLWLRQHG�LQ�WZR�

7KH�'H0LOLWDUL]HG�=RQH��'0=��LQ�6RIWZDUH�$UFKLWHFWXUH
7KH�LGHD�RI�WKH�'0=�LV�WR�FUHDWH�D�VHPLVHFXUH�]RQH�EHWZHHQ�WKH�ILUHZDOO�DQG�WKH�,QWHUQHW�DQG�WKH�ILUHZDOO�DQG�WKH�FRUSRUDWH�LQWUDQHW��)RU�H[DPSOH��LI�\RX�ZDQW�WR�SXW�D�VHQVLWLYH�,QWHUQHW�:HE�DSSOLFDWLRQ�LQ�WKH�'0=��\RX�FDQ�GLFWDWH�WKDW�WKH�RQO\�WLPH�WKDW�WUDIILF�JRHV�WKURXJK�WKH�VHFRQG�ILUHZDOO�WR�WKH�FRUSRUDWH�LQWUDQHW�LV�ZKHQ�WKH�:HE�VHUYHU�KDV�WR�FRQWDFW�WKH�GDWDEDVH�VHUYHU�IRU�DFFHVVLQJ�GDWD�



(YHQ�WKRXJK�,�WKLQN�FORQLQJ�LV�D�YHU\�JRRG�VWUDWHJ\�IRU�VFDOLQJ�RXW�:HE�DQG�DSSOLFDWLRQ�VHUYHUV��LW�GRHVQ
W�ZRUN�ZHOO�DXWRPDWLFDOO\�IRU�WKH�GDWDEDVH�VHUYHU��7KH�UHDVRQ�IRU�WKLV�LV�D�PDWWHU�RI�VWDWH��%HFDXVH�WKH�FRPSRQHQWV�UXQQLQJ�RQ�WKH�:HE�VHUYHU�DSSOLFDWLRQ�VHUYHU�FRXOG�EH�GHVLJQHG�WR�EH�VWDWHOHVV��LW�GRHVQ
W�PDWWHU�ZKLFK�VHUYHU�WKH�XVHU�ZLOO�KLW�WKH�QH[W�WLPH��7KHUH�DUHQ
W�DQ\�GLIIHUHQFHV�DV�IDU�DV�WKH XVHU�LV�FRQFHUQHG��:KHQ�LW�FRPHV�WR�WKH�GDWDEDVH��LW
V�DQ�HQWLUHO\�GLIIHUHQW�VWRU\��7KH�GDWDEDVH�LV�LQKHUHQWO\�VWDWHIXO��VR�WKH�XVHU�PXVW�KLW�WKH�FRUUHFW�GDWDEDVH�VHUYHU�HDFK�WLPH�WR�ILQG�WKH�VWDWH�KH�RU�VKH�QHHGV��,I�DOO�GDWDEDVH�VHUYHUV�ORRN�DOLNH��VR�WKDW�HDFK�RI�WKHP�KDV�WKH�VDPH�VWDWH��WKHUH�ZLOO�EH�DQRWKHU�SUREOHP��QDPHO\�ZLWK�WKH�83'$7(V�WKDW�PXVW�EH�SURSDJDWHG�
,QVWHDG��WKH�GDWDEDVH�FDQ�EH�SDUWLWLRQHG�RYHU�VHYHUDO�VHUYHUV�VR�WKDW�WKH�SDUW�RI�WKH�GDWDEDVH�WKDW�WDNHV�FDUH�RI�RUGHUV�FDQ�RFFXS\�RQH�VHUYHU��WKH�VKLSPHQWV�FDQ�RFFXS\�DQRWKHU�VHUYHU��DQG�VR�RQ��7KHQ�\RX�KDYH�D�PDMRU�GHVLJQ�LQIOXHQFH��$�PRUH�UHFHQW�SRVVLELOLW\�IRXQG�LQ�64/�6HUYHU������LV�'LVWULEXWHG�3DUWLWLRQHG�9LHZV��'39V��WKDW�OHW�\RX�VSOLW�D�WDEOH��VXFK�DV�RUGHUPDVWHU��RYHU�VHYHUDO�PDFKLQHV��7KH�SDUWLWLRQLQJ�LV�WUDQVSDUHQW�WR�WKH�OD\HU�FORVHVW�WR�WKH�GDWDEDVH��,W�FDQ�DOVR�EH�EXLOW�E\�KDQG��EXW�WKHQ�WKH�OD\HU�FORVHVW�WR�WKH�GDWDEDVH�PXVW�NQRZ�KRZ�WKH�SDUWLWLRQLQJ�KDV�EHHQ�FRPSOHWHG��(LWKHU�ZD\��LW
V�H[WUHPHO\�LPSRUWDQW�WR�ILQG�D�GLVWULEXWLRQ�NH\�WKDW�VSOLWV�WKH�GDWD��RU�UDWKHU�WKH�ORDG��HYHQO\��<RX�FDQ�VHH�WKDW�WKH�FXVWRPHU WDEOH�KDV�EHHQ�VSOLW�RYHU�WKUHH�GDWDEDVH�VHUYHUV²(DVW��&HQWUDO��DQG�:HVW²LQ�)LJXUH������

)LJXUH�������3DUWLWLRQLQJ�H[DPSOH����,Q�WKLV�H[DPSOH��WKH�GDWDEDVH�VHUYHU�KDV�EHHQ�SDUWLWLRQHG�

5HSOLFDWLRQ
,Q�VHYHUDO�SDUWLWLRQLQJ�VFHQDULRV��WKHUH�ZLOO�EH�D�QHHG�IRU�GXSOLFDWLRQ�RI�ORRNXS�WDEOHV��DQG�GXSOLFDWLRQ�RI�WKH�URZV�LQ�WKRVH�WDEOHV��EHFDXVH�WKHUH�ZLOO�EH�UHIHUHQWLDO�LQWHJULW\�UHODWLRQVKLSV�WKDW�QHHG�WR�EH�FKHFNHG��:KHQ�WKRVH�ORRNXS�WDEOHV�DUH�WR�EH�XSGDWHG��D�WZR�SKDVH�FRPPLW�WUDQVDFWLRQ�LV�QHHGHG�LI�³UHDO�WLPH�FRQVLVWHQF\´�LV�D�UHTXLUHPHQW��5HSOLFDWLRQ�FDQ�JLYH�D�³UHDO�HQRXJK�WLPH�FRQVLVWHQF\´�VROXWLRQ�WR�WKH�SUREOHP�
2QH�SUREOHP�ZLWK�'39V�LV�WKDW�DOO�TXHULHV�FDQ
W�DOZD\V�EH�DQVZHUHG�E\�RQH�PDFKLQH��,QVWHDG��VHYHUDO�PDFKLQHV�KDYH�WR�FRRSHUDWH�WR�SURGXFH�WKH�UHVXOW��ZKLFK�GHFUHDVHV�SHUIRUPDQFH��$�PRUH�KLJK�SHUIRUPDQFH�VROXWLRQ�ZRXOG�EH�WR�FORQH�WKH�GDWDEDVHV�LQVWHDG�VR�WKDW�DOO�GDWD�ZLOO�EH�IRXQG�DW�HYHU\�VHUYHU��7KH�UHDGLQJ�ZLOO�EH�YHU\�IDVW�DQG�WKH�VROXWLRQ�ZLOO�EH�YHU\�VFDODEOH²WKDW�LV��XQWLO�\RX�WDNH�83'$7(V�LQ�FRQVLGHUDWLRQ��,I�\RX�QHHG�UHDO�WLPH�FRQVLVWHQF\�EHWZHHQ�WKH�GDWDEDVHV��\RX�QHHG�WR�XVH�WZR�SKDVH�FRPPLW�WUDQVDFWLRQV��GLVWULEXWHG�WUDQVDFWLRQV���ZKLFK�DUH�QRW�RQO\�YHU\�FRVWO\�EXW�DOVR�YXOQHUDEOH��,I�RQH�VHUYHU�LV�GRZQ�DW�WKH�WLPH�RI�WKH�WUDQVDFWLRQ��WKH�WUDQVDFWLRQ�FDQ
W�EH�IXOILOOHG��)LJXUH������VKRZV�D�VFKHPDWLF�GHVFULSWLRQ�RI�UHSOLFDWLRQ��<RX�FDQ�VHH�WKDW�WKH�ZRUNVWDWLRQ�LV�RQO\�WDONLQJ�WR�RQH�RI�WKH�GDWDEDVH�VHUYHUV��EXW�WKH�FKDQJHV�ZLOO�EH�UHSOLFDWHG�WR�WKH�VHFRQG�GDWDEDVH�VHUYHU�

)LJXUH�������5HSOLFDWLRQ�



6KDUHG�'LVN�&OXVWHULQJ
6R�IDU��,
YH�GLVFXVVHG�³VKDUHG�QRWKLQJ´�FOXVWHULQJ��$QRWKHU�FOXVWHULQJ�PRGHO�LV�WKH�VKDUHG�GLVN�WHFKQLTXH��2QH�ZD\�WR�XVH�WKH�VKDUHG�GLVN�WHFKQLTXH�LV�WR�KDYH�D�GLVN�V\VWHP�ZLWK�WKH�GDWDEDVH�WKDW�LV�VKDUHG�E\�VHYHUDO�VHUYHUV�DFWLQJ�DV�GDWDEDVH�VHUYHUV��)LJXUH������SURYLGHV�DQ�H[DPSOH�RI�KRZ�VKDUHG�GLVN�FOXVWHULQJ�PLJKW�ORRN�

)LJXUH�������6KDUHG�GLVN�FOXVWHULQJ�



$V�0LFURVRIW�VHHV�LW��WKH�PDLQ�UHDVRQ�IRU�VKDUHG�GLVN�FOXVWHULQJ�QRZDGD\V�LV�WR�JHW�IDXOW�WROHUDQFH�E\�XVLQJ�IDLO�RYHU�WHFKQLTXHV��:LWK�VKDUHG�GLVN�FOXVWHULQJ��\RX�GRQ
W�KDYH�WR�WKLQN�VR�PXFK�DERXW�IDXOW�WROHUDQFH�ZKHQ�\RX�GHVLJQ�\RXU�FRPSRQHQWV�DV�\RX�GR�ZLWK�VKDUHG�QRWKLQJ�VFHQDULRV�
,W�ZLOO�SUREDEO\�EH�TXLWH�FRPPRQ�WR�FRPELQH�VKDUHG�GLVN�ZLWK�VKDUHG�QRWKLQJ�VR�WKDW�HDFK�GDWDEDVH�QRGH�ZLOO�XVH�D�VKDUHG�GLVN�FOXVWHU��)LJXUH������VKRZV�VXFK�DQ�H[DPSOH��,Q�JHQHUDO��VKDUHG�QRWKLQJ�LV�XVHG�IRU�VFDODELOLW\�DQG�VKDUHG�GLVN�LV�XVHG�IRU�UHOLDELOLW\�

)LJXUH�������&RPELQDWLRQ�RI�VKDUHG�GLVN�DQG�VKDUHG�QRWKLQJ�

&DFKLQJ�DQG &OXVWHULQJ
$W�WKH�VDPH�WLPH�\RX�VWDUW�ZLWK�IDUPV�DQG�FOXVWHULQJ��\RX�PXVW�EH�FDUHIXO�ZLWK�\RXU�FDFKLQJ�VROXWLRQV��$VVXPH�WKDW�\RX�FDFKH�GDWD�DW�D�FORQHG�:HE�VHUYHU�DQG�WKDW�SLHFH�RI�GDWD�LV�FKDQJHG��+RZ�FDQ�\RX�PDNH�WKH�FKDQJH�WR�KLW�WKH�FDFKH�DW�DOO�WKH�:HE�VHUYHUV�DW�WKH�VDPH�WLPH"�'R�\RX�KDYH�WR"�,I�\RX�GR��LW
V�SUREDEO\�EHWWHU�QRW�WR�XVH�FDFKLQJ�



5HIHUHQFHV
���(��*DPPD��5��+HOP��5��-RKQVRQ��-��9OLVVLGHV��'HVLJQ�3DWWHUQV��(OHPHQWV�RI�5HXVDEOH�2EMHFW�2ULHQWHG�6RIWZDUH��$GGLVRQ�:HVOH\�������
���KWWS���ZRPEDW�GRF�LF�DF�XN�IROGRF
���KWWS���ZZZ�WSF�RUJ
���*��)��3ILVWHU��,Q�6HDUFK�RI�&OXVWHUV��6HFRQG�(GLWLRQ ��3UHQWLFH�+DOO�375�������
���)��%XVFKPDQQ� 5��0HXQLHU��+��5RKQHUW��3��6RPPHUODG��0��6WDO��$�6\VWHP�RI�3DWWHUQV��3DWWHUQ�2ULHQWHG�6RIWZDUH�$UFKLWHFWXUH ��:LOH\�������
���*��6FKXOPH\HU��-��0F0DQXV��+DQGERRN�RI�6RIWZDUH�4XDOLW\�$VVXUDQFH��7KLUG�(GLWLRQ��3UHQWLFH�+DOO�������
���.��%HFN��([WUHPH�3URJUDPPLQJ�([SODLQHG��(PEUDFH�&KDQJH��$GGLVRQ�:HVOH\�������
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&KDSWHU����7HVWLQJ
,1�7+,6�&+$37(5

x $�6KRUW�,QWURGXFWLRQ�WR�7HVWLQJx 6XSSRUW�IRU�$XWRPDWLF�7HVWLQJ�ZLWK�D�6WDQGDUGL]HG�7HVW�%HGx $VVHUWLRQVx 7KH�'LDJQRVH�0RQLWRU�7RROx 0LVFHOODQHRXV�7LSVx (YDOXDWLRQ�RI�3URSRVDOV
$OWKRXJK PRVW�V\VWHP�DUFKLWHFWXUH�ERRNV�LQFOXGH�D�FKDSWHU�RQ�WHVWLQJ�WRZDUG�WKH�HQG�RI�WKH�ERRN��,�EHOLHYH�WKDW�WHVWLQJ�VKRXOG�EH�FRQVLGHUHG�LQ�WKH�EHJLQQLQJ�RI�HYHU\�SURMHFW�DQG�DW�HYHU\�VWHS�DORQJ�WKH�ZD\��7KHUHIRUH��,�DP�LQFOXGLQJ�D�FKDSWHU�GHGLFDWHG�WR�WHVWLQJ HDUO\�RQ�LQ�WKLV�ERRN��LQ�WKH�KRSH�WKDW�\RX�ZLOO�SODQ�DQG�GHVLJQ�\RXU�SURMHFWV�ZLWK�WHVWLQJ�LQ�PLQG�
2IWHQ��LQ�UHDO�ZRUOG�SURMHFWV��WHVWLQJ�LVQ
W�XVHG�DV�PXFK�DV�LW�VKRXOG�EH�DQG��ZKHQ�LW�LV�XVHG��LW�LV�FRQVLGHUHG�H[WUHPHO\�WLPH�FRQVXPLQJ��0HDQZKLOH��GHYHORSHUV�RIWHQ�FODLP�WKH\�QHHG�D�WKLUG�SDUW\�WHVWLQJ�WRRO�WR�JHW�VWDUWHG�RQ�WKHLU�WHVWLQJ�ZRUN��+RZHYHU��WHVWLQJ�LV�PRUH�DERXW�RUJDQL]DWLRQDO�DWWLWXGH�WKDQ�DERXW�IDQF\�WRROV��,I�\RX�YDOXH�WHVWLQJ�LQ�WKH�EHJLQQLQJ�RI�D�SURMHFW��LW�ZLOO�KHOS�\RX�LQ�WKH�ORQJ�UXQ��UHJDUGOHVV�RI�WKH�WRRO�\RX�XVH��,�ILUPO\�EHOLHYH�WKDW�WKH�DPRXQW�RI�WHVWLQJ�\RX�GR�LV�LQYHUVHO\�UHODWHG�WR�WKH�VWUHVV�OHYHO�LQ�\RXU�SURMHFW��,Q�DGGLWLRQ��\RX�SUREDEO\�FUHDWH�PRUH�EXJV�XQGHU�SUHVVXUH�WKDQ�ZKHQ�\RX�DUH�ZRUNLQJ�LQ�D�FDOP�HQYLURQPHQW�
0RVW�RI�WKLV�FKDSWHU�ZLOO�EH�GHYRWHG�WR�PDNLQJ�WHVWLQJ�DXWRPDWLF�WR�LQH[SHQVLYHO\�LQFUHDVH�WKH�ORQJ�WHUP�TXDOLW\�RI�\RXU�DSSOLFDWLRQ��:H�ZLOO�VWDUW�E\�ORRNLQJ�DW�WKH�YDULRXV�W\SHV�RI�WHVWLQJ�DYDLODEOH��,�ZLOO�WKHQ�SUHVHQW�D�SURSRVDO�WR�DXWRPDWH�WHVWLQJ�WKDW�\RX FDQ�DGDSW�WR�\RXU�RZQ�SURMHFWV��1H[W�ZH�ZLOO�ORRN�DW�KRZ�DVVHUWLRQV�FDQ�EH�XVHG�WR�PDNH�WKH�FRGH�WHVW�LWVHOI��)LQDOO\��ZH�ZLOO�GLVFXVV�D�GLDJQRVH�PRQLWRU�WRRO�DV�ZHOO�DV�LPSRUWDQW�WHVWLQJ�WLSV��,�ZLOO�FRQFOXGH�WKH�FKDSWHU�E\�HYDOXDWLQJ�WKH�DXWRPDWLF�WHVWLQJ�DQG�DVVHUWLRQV�SURSRVDOV�,�KDYH�PDGH�EDVHG�RQ�WKH�IDFWRUV�,�SUHVHQWHG�LQ�&KDSWHU����³)DFWRUV�WR�&RQVLGHU�LQ�&KRRVLQJ�D�6ROXWLRQ�WR�D�3UREOHP�´
$�6KRUW�,QWURGXFWLRQ�WR�7HVWLQJ
7KLV�VHFWLRQ�LV�QRW�PHDQW�WR�EH�XVHG�DV�D�JXLGHOLQH�IRU�WKH�4XDOLW\�$VVXUDQFH�IRONV��UDWKHU��LW�LV�D�UHFDS�RI�WHVWLQJ�LVVXHV�IRU�GHYHORSHUV²ERWK�FRQVLGHULQJ�WKH�WHVWLQJ�OHYHO�DQG�WKH�W\SH�RI�WHVWLQJ�QHHGHG²EHIRUH�ZH�VWDUW�JHWWLQJ�RXU�KDQGV�GLUW\�
&RQVLGHULQJ�WKH�7HVWLQJ�/HYHO
%HIRUH�\RX�EHJLQ�WHVWLQJ�DQ\�SURMHFW��\RX�PXVW�ILUVW�FRQVLGHU�WKH�OHYHO�DW�ZKLFK�\RX�ZDQW�\RXU�WHVWLQJ�HIIRUWV�WR�EH�DSSOLHG��<RX�FRXOG�WHVW�WKH�HQWLUH�DSSOLFDWLRQ��DQG�\RX�GHILQLWHO\�VKRXOG��EXW�LW
V�LPSRUWDQW�WR�FRQVLGHU�LQGLYLGXDOO\�WKH�SDUWV�RI�WKH�ZKROH�DQG�WR�WHVW�WKHP�HDUO\�RQ��,I�\RX�SRVWSRQH�WHVWLQJ�XQWLO�WKH�DSSOLFDWLRQ�LV�GRQH��\RX
UH�LQ�IRU�WURXEOH��,W�ZLOO�EH�WRR�ODWH�WR�IL[�VHULRXV�SUREOHPV��DQG�\RX�PRVW�OLNHO\�ZRQ
W�EH�DEOH�WR�FRQGXFW�HQRXJK�WHVWLQJ�GXH�WR�ODFN�RI�WLPH��,�KLJKO\�UHFRPPHQG�\RX�WHVW�WKH�VXEV\VWHPV�DV�WKH\�DUH�EHLQJ�EXLOW��EXW�HYHQ�WKDW�LV�WRR�JUDQXODU�DQG�WRR�³ODWH´�D�OHYHO�LI�LW�LV�WKH�ILUVW�RQH�DW�ZKLFK�\RX�WHVW��6WDUW�WHVWLQJ�GLUHFWO\�DW�WKH�XQLW�OHYHO�IRU�FRPSRQHQWV�DQG�VWRUHG�SURFHGXUHV��DQG�WHVW�DOO�RI�WKHP�
$�FRXSOH�RI�\HDUV�DJR��,�KDG�D�KHDWHG�GLVFXVVLRQ�ZLWK�P\�ZLIH��ZKR�ZDV�ZRUNLQJ�DV�D�SURMHFW�PDQDJHU�IRU�D�WHVW�JURXS�DW�WKH�WLPH��6KH�VDLG�WKDW�KHU�JURXS�ZDV�LQ�D�ZDLW�VWDWH�EHFDXVH�WKH\�FRXOGQ
W�VWDUW�WHVWLQJ�WKHLU�VXEV\VWHP�EHFDXVH�LW�ZDV�GHSHQGHQW�RQ�DQRWKHU�JURXS
V�VXEV\VWHP�WKDW�KDGQ
W�EHHQ�EXLOW�\HW��,�WROG�KHU�WKDW�WKH\�VKRXOG�FUHDWH�VWXEV�WR�VLPXODWH�WKH�GHOD\HG�VXEV\VWHP��JLYLQJ�WKH�WKURXJKSXW�WKDW�ZDV�WR�EH�H[SHFWHG�DQG�VR�RQ���6WXEV�DUH�HPSW\�PHWKRGV�EXW�ZLWK�WKH�

http://safari.informit.com/main.asp?bookname=0672322331&cnode=28


VLJQDWXUH�RI�WKH�UHDO�PHWKRGV��7KH\�DUH�XVHG�WR�VLPXODWH�WKH�ILQLVKHG�PHWKRGV��WR�PDNH�GHSHQGHQW�SDUWV�WHVWDEOH�HDUO\�LQ�WKH�SURFHVV���+RZHYHU��P\�ZLIH�WKRXJKW�LW�ZRXOG�EH�WRR�H[SHQVLYH�IRU�KHU�JURXS�WR�FUHDWH�WKH�VWXEV�DQG�VR�ZDQWHG�WR�ZDLW�XQWLO�WKH�RWKHU�JURXS
V�VXEV\VWHP�ZDV�FRPSOHWH��$V�\RX�PLJKW�JXHVV��,�GLGQ
W�DJUHH�ZLWK�WKLV��,�WKLQN�WKDW�FUHDWLQJ�WKH�VWXEV�ZRXOG�KDYH�EHHQ�FKHDSHU�WKDQ�GHOD\LQJ�WKH�WHVWV���2Q�WKH�RWKHU�KDQG��DV�,�WULHG�WR�UHPLQG�P\VHOI��WKH�OHVV�\RX�NQRZ�DERXW�D�SUREOHP��WKH�HDVLHU�LW�LV�WR�VROYH��,�JXHVV�,�RXJKW�WR�VD\�WKLV�VKRXOG�P\�ZLIH�HYHU�UHDG�WKLV�ERRN���7KH�ERWWRP�OLQH�LV��7HVW�DW�WKH�XQLW�OHYHO��DQG�WKHQ�DW�WKH�VXEV\VWHP�OHYHO��E\�WHVWLQJ�DOO�WKH�FRPSRQHQWV�LQ�WKDW�VXEV\VWHP���DQG�ILQDOO\�DW�WKH�FRPSOHWH�V\VWHP�OHYHO��ZLWK�DOO�WKH�VXEV\VWHPV�ZRUNLQJ�WRJHWKHU�
'HWHUPLQLQJ�WKH�7\SH�RI�7HVWLQJ
'HSHQGLQJ�RQ�WKH�OHYHO�DW�ZKLFK�\RX�ZLOO�WHVW�\RXU�V\VWHP��\RX�FDQ�DQG�VKRXOG�XVH�GLIIHUHQW�W\SHV�RI�WHVWLQJ��,W
V�LPSRUWDQW�WR�QRWH�WKDW�QR�VLQJOH�WHFKQLTXH�ZLOO�EH�WKH�RQO\�RQH�QHHGHG��/HW
V�WDNH�D�ORRN�DW�WKH�GLIIHUHQW�W\SHV�RI�WHVWLQJ�\RX�VKRXOG�FRQVLGHU�
'HYHORSPHQW�7HVWLQJ
$V�GHYHORSHUV�ZRUN�ZLWK�D�FRPSRQHQW��WKH\�REYLRXVO\�PXVW�WHVW�WKH�FRPSRQHQW�IURP�GLIIHUHQW�SHUVSHFWLYHV��'RHV�LW�ZRUN�LQ�WKLV�FDVH"�'R�,�JHW�WKH�UHVXOW�,�H[SHFW�IRU�D�EXQFK�RI�GLIIHUHQW�FRPELQDWLRQV�RI�LQSXW"�$QG�VR�RQ�
+LVWRULFDOO\��9%�KDV�EHHQ�D�JUHDW�WRRO�IRU�ZULWLQJ�FRGH��WHVWLQJ�LW��DQG�FRUUHFWLQJ�SUREOHPV�DV�\RX�WHVW��FRQWLQXLQJ�WR�ZULWH�PRUH�FRGH�DV�\RX�JR��7KLV�LV�D�YHU\�SURGXFWLYH�DSSURDFK��:KDW�LV�QRW D�SURGXFWLYH�DSSURDFK�LV�WR�KDYH�RQO\�WKH�ILQDO�8VHU�,QWHUIDFH��8,��DV�WKH�WHVW�GULYHU�ZKHQ�\RX�EXLOG�WKH�FRPSRQHQWV��7KHUH�DUH�VHYHUDO�SUREOHPV�ZLWK�WKLV��LQFOXGLQJ�WKH�IROORZLQJ�

x 7KH�8,�PLJKW�QRW�EH�ILQLVKHG�\HW�x &OLFNLQJ�WKURXJK�VHYHUDO�GLDORJV�EHIRUH�\RX�JHW�WR�ZKHUH�\RX�FDQ�WHVW�\RXU�PHWKRG�LV�QRW�MXVW�WLPH�FRQVXPLQJ�DQG�IUXVWUDWLQJ��LW�FDQ�DOVR�OHDG�WR�FDUSDO�WXQQHO�V\QGURPH�OLNH�V\PSWRPV�x ,W�ZLOO�VHOGRP�EH�HDV\�WR�WHVW�DOO�WKH�IXQFWLRQDOLW\�RI�\RXU�FRPSRQHQW��DV�D�ORW�RI�LW�ZLOO�EH�³KLGGHQ´�E\�WKH�8,���7KLV�LV�HVSHFLDOO\�WUXH�IRU�HUURU�KDQGOLQJ�FRGH��
0RVW�GHYHORSHUV�FRQGXFW�GHYHORSPHQW�WHVWLQJ�DV�WKH\�JR�DORQJ��+RZHYHU��WKH�SURFHVV�RI�GHYHORSPHQW�WHVWLQJ�PD\�QHHG�WR�EH�IRUPDOL]HG��:H
OO�GLVFXVV�WKLV�LQ�PRUH�GHWDLO�ODWHU�LQ�WKH�FKDSWHU�
&RGH�5HYLHZLQJ
2QH�SRZHUIXO�WHVWLQJ�WHFKQLTXH�LV�VLPSO\�WR�UHYLHZ�\RXU�FRGH��7KLV�LV�HVSHFLDOO\�HIILFLHQW�LI�\RX�DVN�VRPHRQH�HOVH�WR�UHYLHZ�\RXU�FRGH��,Q�P\�ILUVW�UHDO�ZRUOG�SURMHFW��D�PHQWRU�FDPH�LQ�WR�FKHFN�RQ�XV�QRZ�DQG�WKHQ��2QH�WLPH�KH�VDLG�WR�PH��³-LPP\��VKRZ�PH�\RXU�EHVW�IXQFWLRQ�´�,�TXLFNO\�JXHVVHG�WKDW�KH�ZDQWHG�WR�VHH�VRPH�FRGH�ZLWK�D�ORW�RI�FRPPHQWV��DQG�,�UHPHPEHUHG�RQH�IXQFWLRQ�,�KDG�UHFHQWO\�ZULWWHQ�WKDW�ZDV�KHDYLO\�FRPPHQWHG���<HV��DOO�P\�FRGH�ZDV�FRPPHQWHG��EXW�WKLV�IXQFWLRQ�ZDV�PRUH�VR�WKDQ�DYHUDJH���,�SURXGO\�VKRZHG�KLP�WKDW�VDPSOH��$IWHU�KDOI�DQ�KRXU�RU�VR��,�ZDVQ
W�VR�SURXG�RI�WKH�FRGH�DQ\PRUH��+H�KDG�JLYHQ�PH�IHHGEDFN�RQ�KRZ�,�FRXOG�LPSURYH�HYHU\�VLQJOH�DVSHFW�RI�WKH�IXQFWLRQ��3HUKDSV�KH�ZDV�WRR�WRXJK�RQ�PH��JLYHQ�WKDW�LW�ZDV�VR�HDUO\�LQ�P\ FDUHHU��EXW�RQ�WKH�RWKHU�KDQG��LW�KHOSHG�PH�LPSURYH�WKH�TXDOLW\�RI�P\�FRGH�JUHDWO\��1RW�RQO\�GLG�KLV�LGHDV�LQVSLUH�PH��,�ZDV�DOVR�DIUDLG�WKDW�KH�ZRXOG�DVN�PH�WR�VKRZ�KLP�P\�EHVW�IXQFWLRQ�DJDLQ�
$�IHZ�RUJDQL]DWLRQV�KDYH�IRUPDOL]HG�FRGH�UHYLHZLQJ�VR�WKDW�HYHU\�FRPSRQHQW�PXVW�EH�VLJQHG�E\�D�UHYLHZHU��IRU�H[DPSOH��2Q�WKH�RWKHU�KDQG��WKH�PDMRULW\�RI�RUJDQL]DWLRQV�KDYH�RQO\�MXVW�EHJXQ�WR�GLVFXVV�LPSOHPHQWLQJ�D�FRGH�UHYLHZLQJ�SROLF\��,�UHFRPPHQG�\RX�VWDUW�FRQGXFWLQJ�FRGH�UHYLHZLQJ�LI�\RX�KDYHQ
W�DOUHDG\�



GRQH�VR��/HW�VRPHERG\�UHDG�\RXU�FRGH�IRU�DQ�KRXU��\RX�ZLOO�EH�VXUSULVHG�E\�WKH�DPRXQW�RI�SRWHQWLDO�SUREOHPV�WKDW�VRPHRQH�RWKHU�WKDQ�\RXUVHOI�FDQ�VHH�HDVLO\�
,
YH�HQFRXQWHUHG�PDQ\�H[DPSOHV�RI�WKH�LPSRUWDQFH�RI�FRGH�UHYLHZLQJ��2QH�LQ�SDUWLFXODU�VWDQGV�RXW��$�FROOHDJXH�RI�PLQH�RQFH�EXLOW�DQ�DSSOLFDWLRQ�WKDW�ZDV�WR�EH�XVHG�RQ�D�QDWLRQDO�WHOHYLVLRQ�VKRZ�WKDW�ZDV�FROOHFWLQJ�PRQH\�IRU�FKDULW\��0\�FROOHDJXH�KDG�D�KDUG�WLPH�FRQYLQFLQJ�WKH�FXVWRPHU�WKDW�LW�ZDV�LPSRUWDQW�WR�WHVW�WKH�DSSOLFDWLRQ��DQG�VR�KH�ZDV�YHU\�DQ[LRXV�DERXW�KLV�DSSOLFDWLRQ�IDLOLQJ�GXULQJ�SULPH�WLPH��7KHUHIRUH��KH�DVNHG�PH�WR�UHYLHZ�WKH�FRGH��$OWKRXJK�KH�LV�WKH�PRVW�VNLOOHG�SURJUDPPHU�,�NQRZ��DQG�KDG�UHYLHZHG�WKH�FRGH�VHYHUDO�WLPHV�KLPVHOI�DQG�FDUULHG�RXW�VWUHVV�WHVWV�DQG�VXFK��QHYHUWKHOHVV��LQ�WZR�KRXUV�,�ZDV�DEOH�WR�SRLQW�RXW�WKUHH�PDMRU�ULVNV�WKDW�KH�ZDV�DEOH�WR�UHPRYH�EHIRUH�XVLQJ�WKH�DSSOLFDWLRQ��7KH�DSSOLFDWLRQ�UDQ�ZLWK�QR�SUREOHPV�RQ�WKH�VKRZ���3HUKDSV�LW�VWLOO�ZRXOG�KDYH�ZLWKRXW�P\�UHYLHZ��EXW�LW�ZDV�D�PXFK�VPDOOHU�³SHUKDSV´�ZLWK�WKH�UHYLHZ��
&RGH�UHYLHZ�GRHV�LQYROYH�VRPH�SUREOHPV�\RX�KDYH�WR�ZDWFK�RXW�IRU��)RU�H[DPSOH��\RX�PXVW�WDNH�FDUH�WKDW�SURJUDPPHUV�GRQ
W�IHHO�SHUVRQDOO\�LQVXOWHG�E\�WKH�UHYLHZ�SURFHVV��$OVR��EH�FDUHIXO�WKDW�WKH�FRGH�UHYLHZ�GRHVQ
W�IRFXV�VROHO\�RQ�FKHFNLQJ�IRUPDOLVP��VXFK�DV�WKDW�WKH�QDPLQJ�FRQYHQWLRQ�LV�IROORZHG�DQG�VR�RQ��6XFK�UHYLHZLQJ�LV�LPSRUWDQW��RI�FRXUVH��EXW�LW�LV�OHVV�LPSRUWDQW�WKDQ�ILQGLQJ�SDUWV�RI�FRGH�WKDW�PD\�EH�ULVN\��HVSHFLDOO\�LI�DOO�WKH�UHYLHZ�WLPH�LV�VSHQW�GHEDWLQJ�RQ�KRZ�D�YDJXH�QDPLQJ�UXOH�VKRXOG�EH�DSSOLHG�
)LQDOO\��PRVW�RI�ZKDW�,
YH�VDLG�DERXW�FRGH�UHYLHZ�FDQ�EH�YDOXDEOH�DQG�VKRXOG�EH�XVHG�IRU�UHYLHZLQJ�WKH�SURMHFW
V�GHVLJQ�DV�ZHOO��$V�\RX�NQRZ��WKH�HDUOLHU�D�SUREOHP�LV�IRXQG��WKH�HDVLHU�DQG�FKHDSHU�LW�LV�WR�IL[�
,QWHJUDWLRQ�7HVWLQJ
$OWKRXJK�HDFK�XQLW�VKRXOG�EH�WHVWHG�VHSDUDWHO\��WKH\�PXVW�REYLRXVO\�ZRUN�WRJHWKHU�ZKHQ�\RX�LQWHJUDWH�WKHP��7KHUHIRUH��LW
V�LPSRUWDQW�WR�WHVW�WKH�FRPSRQHQWV�DIWHU�WKH\�KDYH�EHHQ�LQWHJUDWHG�
,�VXJJHVW�WKDW�\RX�VFKHGXOH�LQWHJUDWLRQ�WHVWV�DW�VSHFLILF�SRLQWV�LQ�WLPH²SHUKDSV�RQFH�D�ZHHN��SHUKDSV�DV�D�QLJKWO\�EXLOG�ZLWK�DXWRPDWLF�LQWHJUDWLRQ²E\�DXWRPDWLFDOO\�H[WUDFWLQJ�WKH�FRGH�IURP�WKH�YHUVLRQ�FRQWURO�V\VWHP�\RX�XVH��,I�\RX�GRQ
W�VFKHGXOH�VXFK�WHVWLQJ��\RX�ULVN�JHWWLQJ�LQWR�WKH�VLWXDWLRQ�,
YH�EHHQ�LQ�VHYHUDO�WLPHV��6D\�,
P�DERXW�WR�LQWHJUDWH�P\�FRGH�ZLWK�D�IHOORZ�SURJUDPPHU
V��,�JR�RYHU�WR�KLV�RU�KHU�RIILFH�DQG�DVN�LI�KH�RU�VKH�LV�UHDG\�IRU�LQWHJUDWLRQ��7KH�UHVSRQVH�LV�WKDW�KH�RU�VKH�QHHGV�DQRWKHU�KRXU��DQG�VR�,�JR�EDFN�WR�P\�RIILFH�DQG�VWDUW�IL[LQJ�VRPHWKLQJ��7ZR�KRXUV�ODWHU��P\�IHOORZ�SURJUDPPHU�FRPHV�WR�P\�RIILFH�DQG�DVNV�PH�LI�,
P�ILQLVKHG��,�VD\�WKDW�,�QHHG�DQRWKHU�KRXU��DQG�VR�ZH�FRQWLQXH�OLNH�WKLV�IRU�D�ZHHN�RU�PRUH��$YRLG�WKLV�WUDS�E\�VFKHGXOLQJ�LQWHJUDWLRQ�WHVWV��DQG�VWLFN�WR�\RXU�VFKHGXOH�
,W
V�LPSRUWDQW�WR�QRWH�WKDW��DV�LV�WKH�FDVH�LQ�RWKHU�OHYHOV�RI�WHVWLQJ��LI�LQWHJUDWLRQ�WHVWLQJ�LV�QRW�GRQH�XQWLO�WKH�HQG�RI�WKH�SURMHFW��\RX�DUH�DVNLQJ�IRU�WURXEOH��6WDUW�GRLQJ�LQWHJUDWLRQ�WHVWV�DV�VRRQ�DV�WKH�FRPSRQHQWV�WDNH�VKDSH²WKH\�GRQ
W�KDYH�WR�EH�ILQLVKHG��,Q�IDFW��WKH\�GRQ
W�HYHQ�KDYH�WR�EH�SURJUDPPHG�DW�DOO�H[FHSW�IRU�WKH�LQWHUIDFHV�DQG�D�PLQLPDO�DPRXQW�RI�IDNH�FRGH��7KLV�ZLOO�DOORZ�IRU�LQWHJUDWLRQ�DV�HDUO\�DV�SRVVLEOH�
6WUHVV�7HVWLQJ
<HW�DQRWKHU�W\SH�RI�WHVW�WKDW�\RX�GHILQLWHO\�VKRXOGQ
W�SXW�RII�XQWLO�WKH�HQG�RI�WKH�GHYHORSPHQW�F\FOH�LV�VWUHVV�WHVWLQJ���,Q�UHDOLW\��LW
V�YHU\�FRPPRQ�WKDW�WKLV�LVQ
W�GRQH�XQWLO�DIWHU�WKH�V\VWHP�KDV�EHHQ�VKLSSHG�DQG�WKH�FXVWRPHU�FRPSODLQV�DERXW�SHUIRUPDQFH�DQG�RU�VFDODELOLW\�SUREOHPV���$�JRRG�DSSURDFK�LV�WR�PDNH�D�SURRI�RI�FRQFHSW�VWUHVV�WHVW�IRU�RQH�RU�WZR�NH\�XVH�FDVHV�DV�VRRQ�DV�WKH�GHVLJQ�LV�VHW��,I�\RX�FDQ
W�UHDFK�\RXU�WKURXJKSXW�JRDOV�DW�WKDW�SRLQW��\RX�SUREDEO\�ZRQ
W�IRU�WKH�RWKHU�XVH�FDVHV�HLWKHU��VR�\RX
OO�KDYH�WR�UHWKLQN�WKH�GHVLJQ�



6WUHVV�WHVWLQJ�LV�DOVR�D�JRRG�RSSRUWXQLW\�WR�FRQGXFW�UHFRYHU\�WHVWLQJ��:KDW�KDSSHQV�LI�,�SXOO�WKH�SOXJ"�:KHQ�GRHV�WKH�V\VWHP�KLW�WKH�ZDOO��DQG�LV�WKHUH�D�FRQYHQLHQW�LQWHUYDO�EHWZHHQ�WKH�H[SHFWHG�ORDG�DQG�WKH�ZDOO"�:LOO�WKH�V\VWHP�FRQWLQXH�ZRUNLQJ�DW�SHDN�ZKHQ�LW�KLWV�WKH�ZDOO"�$VNLQJ�WKHVH�TXHVWLRQV�DQG�WHVWLQJ�IRU�DQVZHUV�QRZ�ZLOO�VDYH�WLPH�ODWHU�
$�IHZ�\HDUV�DJR��0LFURVRIW�KLUHG�9HUWLJR�WR�FUHDWH�WKH�VDPSOH�DSSOLFDWLRQ�)LWFK�DQG�0DWKHU�6WRFNV�� ZKLFK�VLPXODWHV�D�VWRFN�WUDGLQJ�:HE�VLWH��7KH�SXUSRVH�RI�FUHDWLQJ�WKH�VDPSOH�DSSOLFDWLRQ�ZDV�QRW�RQO\�WR�VHH�KRZ�ZHOO�DQ�DSSOLFDWLRQ�EXLOW�ZLWK�0LFURVRIW�WRROV�VXFK�DV�$63��9%���&20���DQG�64/�6HUYHU�FRXOG�VFDOH��EXW�DOVR�WR�VKRZ�GHYHORSHUV�DURXQG�WKH�JOREH�WKH�EHVW�SUDFWLFHV�IRU�KRZ�WR�ZULWH�VFDODEOH�DSSOLFDWLRQV�ZLWK�WKHVH�WRROV��:KHQ�9HUWLJR�WKRXJKW�WKH\�ZHUH�ILQLVKHG��WKH\�VKLSSHG�WKH�DSSOLFDWLRQ�WR�1DWLRQDO�6RIWZDUH�7HVWLQJ�/DEV��167/��IRU�WKH�LQLWLDO�VWUHVV�WHVWV��7KH�VWUHVV�WHVWLQJ�ZDV�GRQH�ZLWK�IRXU�,,6�&20��VHUYHUV�DQG�RQH�GDWDEDVH�VHUYHU��167/�IRXQG�WKDW�WKH�DSSOLFDWLRQ�FUDVKHG�DW����VLPXOWDQHRXV�XVHUV��$IWHU�VRPH�ILQH� WXQLQJ�E\�9HUWLJR��WKH�DSSOLFDWLRQ�FRXOG�KDQGOH�DSSUR[LPDWHO\��������VLPXOWDQHRXV�XVHUV�ZLWK�OHVV�WKDQ�RQH�VHFRQG�UHVSRQVH�WLPH��VWLOO�XVLQJ�WKH�VDPH�KDUGZDUH��,Q�WKLV�VSHFLILF�FDVH��PRVW�RI�WKH�WXQLQJ�HIIHFW�ZDV�UHDFKHG�EHFDXVH�9HUWLJR�XVHG�D�ZRUNDURXQG�IRU�DQ�17�EXJ��EXW�WKDW
V�QRW�P\�SRLQW�KHUH��0\�SRLQW�LV�WKDW�LI�\RX�GRQ
W�GR�HDUO\�VWUHVV�WHVWLQJ��\RX�GRQ
W�NQRZ�ZKDW�WKH�OLPLWV�RI�\RXU�DSSOLFDWLRQ
V�VFDODELOLW\�DUH��2QH�ERWWOHQHFN��DQG�\RX
UH�LQ�WURXEOH�
5HJUHVVLRQ�7HVWLQJ
6RXQG�REMHFW�RULHQWHG�DQG�FRPSRQHQW�EDVHG�GHVLJQ�ZLOO��WKDQNV�WR�D�KLJK�GHJUHH�RI�LQIRUPDWLRQ�KLGLQJ��PDNH�LW�PRUH�SRVVLEOH�WR�FKDQJH�FRPSRQHQWV�ZLWKRXW�EUHDNLQJ�RWKHU�SDUWV�RI�WKH�V\VWHP��6WLOO��DV�VRRQ�DV�\RX�FKDQJH�DQ\WKLQJ�LQ�DQ�DSSOLFDWLRQ��WKHUH�LV�D�ULVN�WKDW�VRPHWKLQJ�HOVH�ZLOO�VWRS�ZRUNLQJ��<RX�KDYH�SUREDEO\�VDLG�VRPHWKLQJ�OLNH��³7KH�RQO\�WKLQJ�,�FKDQJHG�ZDV�;��EXW�WKDW�GRHVQ
W�KDYH�DQ\WKLQJ�WR�GR�ZLWK�WKLV�QHZ�SUREOHP´�RQO\�WR�ILQG�WKDW�WKH�FKDQJH�DFWXDOO\�ZDV�WKH�UHDVRQ��7KH�PRUH�HQFDSVXODWHG�\RXU�V\VWHP�LV��WKH�OHVV�RIWHQ�\RX�HQFRXQWHU�D�SUREOHP�OLNH�WKLV��EXW�IRU�HYHU\�QWK FKDQJH��\RX�ZLOO�FUHDWH�D�SUREOHP��7KHUHIRUH��ZKHQ�\RX�FKDQJH�VRPHWKLQJ��\RX�VKRXOG�SHUIRUP�UHJUHVVLRQ�WHVWLQJ�WR�VHH�WKDW�QRWKLQJ�HOVH�KDV�EHHQ�WDPSHUHG�ZLWK��0RVW�RIWHQ��\RX�KDYH�WR�GHFLGH�WR�WHVW�RQO\�WKH�FORVHVW�SDUWV�RI�WKH�FRGH�FKDQJH��RWKHUZLVH��LW�ZRXOG�WDNH�WRR�ORQJ��DW�OHDVW�LI�\RX�KDYH�WR�WHVW�E\�KDQG��,Q�P\�H[SHULHQFH��UHJUHVVLRQ�WHVWLQJ�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�IRUPV�RI�WHVWLQJ��EXW�PDQ\�SURJUDPPHUV�GR�QRW�WDNH�PXFK�WLPH�WR�GR�LW�
7KLV�EULQJV�XV�WR�WKH�QH[W�VHFWLRQ��VXSSRUW�IRU�DXWRPDWLF�WHVWLQJ�
6XSSRUW�IRU�$XWRPDWLF�7HVWLQJ�ZLWK�D�6WDQGDUGL]HG�7HVW�%HG
'R�\RX�NQRZ�WKH�PRVW�FRPPRQ�UHDVRQ�GHYHORSHUV�JLYH�IRU�ZK\�WKH\�KDYHQ
W�WHVWHG�WKHLU�FRPSRQHQWV"�:HOO��LW�GHSHQGV�RQ�ZKHQ�WKH\�DUH�DVNHG��(DUO\�RQ�LQ�WKH�SURMHFW��WKH\�PD\�VD\��³,W
V�QR�XVH�WHVWLQJ�P\�RZQ�FRGH��6RPHRQH�HOVH�KDV�WR�GR�LW�´�,I�WKH\�DUH�DVNHG�DIWHU�WKH�SURMHFW�LV�FRPSOHWHG��WKH\�PD\�VD\��³7KHUH�ZDVQ
W�HQRXJK�WLPH�´�,
YH�XVHG�ERWK�RI�WKHVH�UHVSRQVHV�P\VHOI�DW�RQH�SRLQW�LQ�WLPH�RU�DQRWKHU��$QG�DOWKRXJK�,�NQRZ�LW�LV PRUH�OLNHO\�WKDW�VRPHRQH�HOVH�ZLOO�ILQG�SUREOHPV�ZLWK�P\�FRPSRQHQWV�WKDQ�,�ZLOO��RQ�WKH�RWKHU�KDQG��LI�,�OHDYH�HDVLO\�GHWHFWDEOH�HUURUV�WR�WKH�WHVWHU��KH�RU�VKH�ZRQ
W�KDYH�WLPH�WR�ILQG�WKH�PRUH�LPSRUWDQW��QDVW\�SUREOHPV��6R�RI�FRXUVH��DV�D�SURJUDPPHU��,�PXVW�UHPRYH�DV�PDQ\�VLPSOH�EXJV�DV�SRVVLEOH�DV�HDUO\�DV�SRVVLEOH��3HUKDSV�WKH�VLQJOHPRVW�HIILFLHQW�ZD\�WR�DFKLHYH�WKLV�LV�WR�DGG�VXSSRUW�IRU�DXWRPDWLF�WHVWLQJ�WR�\RXU�FRPSRQHQWV�

1RWH
$OWKRXJK�LQ�WKLV�FKDSWHU�,�GLVFXVV�D�FXVWRP�VROXWLRQ�IRU�PDNLQJ�WHVWLQJ�PRUH�DXWRPDWLF��WKHUH�DUH�VHYHUDO�WKLUG�SDUW\�VROXWLRQV�WKDW�DUH�YHU\�LQWHUHVWLQJ�WRR��7ZR�FRPPRQ�H[DPSOHV�DUH�WKH�WRROV�IURP�5DWLRQDO�DQG&RPSXZDUH�
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:KHQ�\RX�EXLOG�FRPSRQHQWV��WKH�ILQDO�8,�RIWHQ�LVQ
W�DYDLODEOH��DQG�LW�ZRXOG�WDNH�WRR�ORQJ�WR�XVH�LW�IRU�DOO�\RXU�WHVWLQJ�EHFDXVH�LW�RIWHQ�WDNHV�VHYHUDO�DFWLRQV�LQ�WKH�ILQDO�8,�EHIRUH�\RXU�FRPSRQHQW�LV�XVHG��$�FRPPRQ�DSSURDFK�LV�WR�EXLOG�D�GXPP\�8,�LQVWHDG�ZLWK����EXWWRQV�WKDW�KDYH�WR�EH�SUHVVHG�LQ�D�FHUWDLQ�RUGHU�WR�WHVW�\RXU�FRPSRQHQW��8QIRUWXQDWHO\��RQO\�WKH�RULJLQDO�GHYHORSHU�ZLOO�NQRZ�KRZ�WR�XVH�WKLV�GXPP\�8,��DQG�QRW�HYHQ�KH�RU�VKH�ZLOO�NQRZ�KRZ�WR�XVH�LW�DIWHU�D�FRXSOH�PRQWKV��:K\�QRW�VNLS�WKDW�VSHFLDOO\�EXLOW�8,�DV�D�WHVW�GULYHU�DQG�XVH�D�VWDQGDUGL]HG�WHVW�EHG�LQVWHDG"�,W�GRHVQ
W�KDYH�WR�EH�YHU\�IDQF\��7KH�LPSRUWDQW�WKLQJ�LV�WKDW�\RX�KDYH�VRPHWKLQJ�WKDW�\RX��DQG�\RXU�FROOHDJXHV��XVH��:KLOH�\RX
UH�EXLOGLQJ�WKH�FRPSRQHQWV��\RX�DOVR�ZULWH�D�WHVW�GULYHU�IRU�HDFK�FRPSRQHQW��VR�WKH�WHVW�VXLWH�IRU�WKH�WHVW�EHG�LV�EHLQJ�FUHDWHG�WRR��%XJV�ZLOO�EH�IRXQG�HDUO\�RQ�DQG�WKH�WHVW�VXLWH�FDQ�EH�XVHG�UHSHDWHGO\��<RX�ZLOO�EH�PRVW�KDSS\�DERXW�LW�ZKHQ�\RX�PDNH�D�VPDOO�FKDQJH�LQ�D�FRPSRQHQW�DQG�UH�H[HFXWH�DOO�WKH�WHVWV��MXVW�LQ�FDVH��DQG�WKH�WHVWV�WHOO�\RX�DERXW�D�QHZO\�LQWURGXFHG�EXJ�7HVW�'ULYHU��7HVW�%HG��DQG�7HVW�6XLWH
%HIRUH�ZH�JHW�DQ\�IXUWKHU�LQ�RXU�GLVFXVVLRQ��LW
V�LPSRUWDQW�\RX�XQGHUVWDQG�WKH�PHDQLQJ�RI�WKH�IROORZLQJ�WHUPV�

x 7HVW�GULYHU² $�WHVW�GULYHU�LV D�SURJUDP�WKDW�H[HFXWHV�VRPH�WHVWV�RI�RQH�RU�PRUH�FRPSRQHQWV�RU�RQH�RU�PRUH�VWRUHG�SURFHGXUHV�x 7HVW�EHG² $�WHVW�EHG�LV�D�FRQWDLQHU�RU�D�FRQWUROOHU�WKDW�FDQ�H[HFXWH�WKH�WHVW�GULYHUV�x 7HVW�VXLWH² $�WHVW�VXLWH�LV�D�FRXSOH�RI�WHVW�GULYHUV�WKDW�DUH�UHODWHG�LQ�VRPH�IDVKLRQ�
'HYHORSHUV�RI�WKH�VRXUFH�FRGH�DUH�XVXDOO\�WKH�EHVW�SHUVRQV�WR�ZULWH�D�WHVW�GULYHU�IRU�WKH�FRPSRQHQW��7KLV�WHVW�GULYHU�VKRXOG�EH�DEOH�WR�KDQGOH�DV�PDQ\�FDVHV�DV�SRVVLEOH�DQG�VKRXOG�H[SRVH�WKH�PRVW�VHQVLWLYH�SDUWV�RI�WKH�FRGH�LQ�WKH�FRPSRQHQW��VRPHWKLQJ�ZLWK�ZKLFK�WKH�RULJLQDO�GHYHORSHUV�DUH�IDPLOLDU��7KH�GHYHORSHUV�RI�WKH�FRPSRQHQWV�FDQ�DOVR�FRPSOHWH�WKLV�IDVWHU�WKDQ�DQ\ERG\�HOVH�EHFDXVH�WKH\�NQRZ�WKH�FRGH�LQVLGH�RXW��DQG�LW�ZLOO�UDUHO\�EH�DV�TXLFN�RU�HIILFLHQW�WR�ZULWH�WKH�WHVW�GULYHU�DV�ZKHQ�WKH�FRGH�LWVHOI�LV�EHLQJ�ZULWWHQ��

1RWH
:KHQ�WKH�WHVWHU�NQRZV�DERXW�WKH�LPSOHPHQWDWLRQ�DQG�GRHVQ
W�MXVW�VHH�WKH�XQLW�DV�D�EODFN�ER[��LW�LV�FRPPRQO\�UHIHUUHG�WR�DV�ZKLWH�ER[�WHVWLQJ���7KH�RSSRVLWH�LV�EODFN�ER[�WHVWLQJ���,I�WKH�GHYHORSHU�RI�D�FRPSRQHQW�DOVR�ZULWHV�WKH�WHVW�GULYHU��ZKLWH�ER[�WHVWLQJ�LV�EHLQJ�XVHG�

,W
V�LPSRUWDQW�WR�QRWH�WKDW�WKHUH�LV�QR�VLOYHU�EXOOHW�ZKHQ�LW�FRPHV�WR�WHVWLQJ��&UHDWLQJ�WHVW�GULYHUV�DFFRUGLQJ�WR�VRPH�UXOHV�IRU�DOO�WKH�FRPSRQHQWV�ZLOO�QRW�VROYH�HYHU\�SUREOHP��+RZHYHU��GRLQJ�WKLV�ZLOO�LQFUHDVH�WKH�TXDOLW\�RI�\RXU�DSSOLFDWLRQ�LI�\RXU�RUJDQL]DWLRQ�LVQ
W�XVLQJ�VRPHWKLQJ�VLPLODU�WR�LW�DOUHDG\��%\�XVLQJ�D�WHVW�EHG�OLNH�WKH�RQH�,�ZLOO�GLVFXVV�LQ�WKLV�FKDSWHU��\RX�ZLOO�WDNH�FDUH�RI�GHYHORSPHQW�WHVWLQJ��LQWHJUDWLRQ�WHVWLQJ��VWUHVV�WHVWLQJ��DQG�UHJUHVVLRQ�WHVWLQJ��7KH�WHVW�GULYHUV�ZLOO�DOVR�SURYLGH�JUHDW�GRFXPHQWDWLRQ��VKRZLQJ�\RX�KRZ�WKH�FRPSRQHQWV�VKRXOG�EH�XVHG��IRU�H[DPSOH��$IWHU�DOO��DQ�H[DPSOH�LV�RIWHQ�WKH�PRVW�KHOSIXO�GRFXPHQWDWLRQ�
1RWH
5HPHPEHU�WKLV�VLPSOH�UXOH��7KH�FRPSRQHQW�RU VWRUHG�SURFHGXUH�LVQ
W�ILQLVKHG�XQWLO�WKHUH�LV�D�ZHOO�ZULWWHQ�DQG�VXFFHVVIXOO\�H[HFXWHG�WHVW�GULYHU�WKDW�IROORZV�WKH�UXOHV�HVWDEOLVKHG�E\�WKH�VWDQGDUGL]HG�WHVW�EHG�



:RUNLQJ�ZLWK�WKH�7HVW�%HG
/HW
V�ORRN�DW�D�VLPSOH�WHVW�EHG�WKDW�,
YH�XVHG�WR�WHVW�WKH�FRGH LQ�WKLV�ERRN��7KH�WHVW�EHG�LV�FDOOHG�-QVN7HVW��7KH�JHQHUDO�UHTXLUHPHQWV�WKDW�,�KDG�IRU�WKH�WHVW�EHG�ZHUH�WKDW�LW�VKRXOG

x /RJ�WKH�WHVW�UHVXOWV�LQ�D�GDWDEDVHx /RJ�ZKR�H[HFXWHG�WKH�WHVWV��ZKHQ�WKH\�ZHUH�VWDUWHG��DQG�ZKHQ�WKH\�HQGHGx %H�XVDEOH�IRU�WHVWLQJ�VWRUHG SURFHGXUHV���1(7�FRPSRQHQWV��DQG�FRPSRQHQWV�ZULWWHQ�LQ�9%�x +DYH�WHVW�GULYHUV�WKDW�DUH�SRVVLEOH�WR�XVH��ZLWKRXW�ORJJLQJ��IURP�DQRWKHU�WHVW�WRRO�WKDW�ORJV�GDWD�RQ�LWV�RZQ��VXFK�DV�0LFURVRIW
V�$SSOLFDWLRQ�&HQWHU�7HVW�������$&7�x 0DNH�LW�SRVVLEOH�WR�VFKHGXOH�H[HFXWLRQ��IRU�H[DPSOH��DIWHU�WKH�QLJKWO\�EXLOG
,Q�WKLV�VHFWLRQ��,�ZLOO�GHPRQVWUDWH�KRZ�\RX�FDQ�ZRUN�ZLWK�WKH�WHVW�EHG��3OHDVH�QRWH�WKDW�WKH�WRRO�LWVHOI�LVQ
W�UHDOO\�LPSRUWDQW��LW�LV�WKH�SULQFLSOH�,�KRSH�ZLOO�LQVSLUH�\RX�RU�JLYH�\RX�VRPH�FRGH�WR�VWDUW�ZLWK�WKDW�\RX�FRXOG�WKHQ�H[SDQG��,�DOVR�ZDQW�WR�PDNH�LW�FOHDU�WKDW�WKH�IROORZLQJ�IHZ�SDJHV�DUHQ
W�W\SLFDO�RI�WKH�ERRN��,
P�QRW JRLQJ�WR�ILOO�WKH�ERRN�ZLWK�D�ORW�RI�VFUHHQVKRWV��,
P�LQFOXGLQJ�WKHVH�VFUHHQVKRWV�RQO\�DV�D�PHDQV�WR�FRPPXQLFDWH�WKH�LGHDV�EHKLQG�WKLV WRRO�

1RWH
<RX
OO�ILQG�DOO�WKH�VRXUFH�FRGH�IRU�WKLV�FKDSWHU�RQ�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP�

,Q�WKH�IROORZLQJ�VHFWLRQV��,
P�JRLQJ�WR�VKRZ�\RX�HDFK�RI�WKH�IRUPV�LQ�WKH�WHVW�EHG�DSSOLFDWLRQ�-QVN7HVW��7KH�ILUVW�LV�WKH�RYHUYLHZ�IRUP��ZKLFK�LV�WKH�PDLQ�IRUP��.HHS�WKLV�LQ�PLQG�ZKHQ�\RX�UHDG�WKURXJK�WKH�H[SODQDWLRQ�RI�WKH�WRRO��7KH�LGHD�LV�WKDW�\RX�FUHDWH�WHVW�GULYHUV�IRU�\RXU�FRPSRQHQWV�DQG�VWRUHG�SURFHGXUHV��7KRVH�WHVW�GULYHUV�DUH�RUFKHVWUDWHG�WR�WHVW�H[HFXWLRQV��7KH�WHVW�H[HFXWLRQV�DUH�OLVWHG�LQ�WKH�RYHUYLHZ�IRUP�
7KH�2YHUYLHZ�)RUP�IRU�WKH�7HVW�%HG
7KH�-QVN7HVW WRRO�LV�³RSHUDWHG´�WKURXJK�WKH�RYHUYLHZ�IRUP��ZKHUH�WHVW�H[HFXWLRQV�DUH�OLVWHG��+HUH��\RX�FDQ�VHW�D�ILOWHU�WR�VHH�RQO\�FHUWDLQ�H[HFXWLRQV��VXFK�DV�WKRVH�WKDW�ZHUH�H[HFXWHG�GXULQJ�D�FHUWDLQ�WLPH�LQWHUYDO�RU�WKRVH�WKDW�KDYHQ
W�EHHQ�H[HFXWHG�\HW��%HIRUH�WKH�IRUP�VKRZV��\RX�DUH�DVNHG�IRU�RUGLQDU\�ORJLQ�LQIRUPDWLRQ�DQG�ZKDW�GDWDEDVH�WR�XVH��)LJXUH�����VKRZV�KRZ�WKH�RYHUYLHZ�PLJKW�DSSHDU��+HUH�\RX�FDQ�VHH�WKH�WHVW�H[HFXWLRQV�EDVHG�RQ�WKH�FXUUHQW�ILOWHU�

)LJXUH������$Q�RYHUYLHZ�RI�WHVW�H[HFXWLRQV�EDVHG�RQ�WKH�FXUUHQW�ILOWHU�
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1RWH
$V \RX�FDQ�VHH�LQ�)LJXUH������DQG�FRPLQJ�ILJXUHV���WKH�XVHU�LQWHUIDFH�IRU�WKH�WHVW�EHG�DSSOLFDWLRQ�LV�FXUUHQWO\�EXLOW�LQ�9%���:KHQ�WKH�ERRN�KDV�EHHQ�SXEOLVKHG��\RX�FDQ�ILQG�D�YHUVLRQ�RI�WKH�WHVW�EHG�ZKHUH�WKH�XVHU�LQWHUIDFH�LV�ZULWWHQ�LQ�:LQGRZV�)RUPV�DW�WKH ERRN
V�ZHE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP�

7KH�)RUP�IRU�5HJLVWHULQJ�D�7HVW�'ULYHU
%HIRUH�\RX�FDQ�JHW�VWDUWHG��\RX�PXVW�UHJLVWHU�\RXU�WHVW�GULYHUV���<RX�DOVR�PXVW�KDYH�\RXU�WHVW�GULYHUV�ZULWWHQ��EXW�ZH�ZLOO�GLVFXVV�WKDW�VKRUWO\���,W�ZRXOG�EH�SRVVLEOH�IRU�WKH�DSSOLFDWLRQ�WR�DXWRUHJLVWHU�WHVW�GULYHUV�E\�H[DPLQLQJ�WKH�GDWDEDVH�IRU�VSHFLILF�VXIIL[HV�DPRQJ�WKH�VWRUHG�SURFHGXUHV�DQG�FKHFNLQJ�WKH�FODVVHV�DW�WKH�PDFKLQH�LI�WKH\�LPSOHPHQW�-QVN�7HVW�,7HVW'ULYHU�
+RZHYHU��,�KDYH�VNLSSHG�WKDW�IRU�QRZ�DQG�LQVWHDG�ZLOO�VKRZ�\RX�KRZ�WR�UHJLVWHU�WKH�WHVW�GULYHUV�E\�KDQG��)LJXUH�����VKRZV�KRZ�WKH�DSSURSULDWH�GLDORJ�DSSHDUV��,Q�WKH�H[DPSOH��D�VWRUHG�SURFHGXUH�WHVW�GULYHU�LV�EHLQJ�UHJLVWHUHG�

)LJXUH������5HJLVWHULQJ�D�VWRUHG�SURFHGXUH�WHVW�GULYHU�

5HJLVWUDWLRQ�DQG�([HFXWLRQ
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$IWHU�\RX�KDYH�UHJLVWHUHG�\RXU�WHVW�GULYHUV��\RX�FDQ�UHJLVWHU�DQ�H[HFXWLRQ�E\�SRLQWLQJ�RXW�ZKLFK�WHVW�GULYHUV�WR�XVH��7KH�UHJLVWUDWLRQ�RI�DQ�H[HFXWLRQ�LV�VKRZQ�LQ�)LJXUH�����
)LJXUH������5HJLVWHULQJ�WKH�WHVW�GULYHUV�WKDW�VKRXOG�EH�XVHG�IRU�DQ�H[HFXWLRQ�

:KHQ�\RX�KDYH�UHJLVWHUHG�RQH�RU�PRUH�H[HFXWLRQV��\RX�FDQ�H[HFXWH�WKHP�IURP�WKH�RYHUYLHZ�IRUP��UHIHU�WR�)LJXUH������E\�VHOHFWLQJ�WKH�GHVLUHG�URZV�DQG�FOLFNLQJ�WKH�([HFXWH�EXWWRQ��$IWHU�D�ZKLOH��\RX�ZLOO�JHW�WKH�UHVXOW�RI�WKH�H[HFXWLRQ��$W�WKLV�SRLQW��\RX�FDQ�VHH�KRZ�ORQJ�WKH�H[HFXWLRQ�WRRN�DQG�ZKHWKHU�LW�ZRUNHG�RXW�DV�\RX�H[SHFWHG��<RX�FDQ�WKHQ�RSHQ�HDFK�H[HFXWLRQ�WR�JHW�PRUH�GHWDLOV�DERXW�WKH�WHVW�GULYHU�XVHG�LQ�WKH�H[HFXWLRQ��)LJXUH�����VKRZV�WKH�VXEVHTXHQW�GLDORJ�LQ�ZKLFK�\RX�FDQ�DGG�D�FRPPHQW�WR�WKH�UHVXOW�DV�GRFXPHQWDWLRQ�IRU�WKH�IXWXUH�
)LJXUH������9LHZLQJ�WKH�UHVXOW�IRU�HDFK�XVHG�WHVW�GULYHU�LQ�D�VSHFLILF�H[HFXWLRQ�

1RWH
7KH�*8,�FDOOV�VWRUHG�SURFHGXUHV�DV�WKH�WHFKQLTXH�WR�DFFHVV�WKH�GDWDEDVH��7KH�VWRUHG�SURFHGXUH�LQWHUIDFH�FDQ�EH�XVHG�GLUHFWO\�E\�WKH�XVHU�RI�WKH�WHVW�EHG��DV�FDQ�WKH�XQGHUO\LQJ�WDEOHV��ZKLFK�ZLOO�EH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQ���)RU�PRUH�LQIRUPDWLRQ�DERXW�WKLV WRSLF��\RX�FDQ�GRZQORDG�WKH�WRRO�IURP�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP�

8QGHUVWDQGLQJ�WKH�'DWDEDVH�6FKHPD�IRU�WKH�7HVW�%HG
:KHQHYHU�,�GHVLJQ�D�FRPSRQHQW��,�WU\�WR�NHHS�LQ�PLQG�WKH�LGHD�WKDW�VLPSOLFLW\�LV�EHDXWLIXO��<RX�ZLOO�ILQG�WKDW�WKH�GDWDEDVH�VFKHPD�,�XVH�IRU�WKH�WHVW�EHG�LV�TXLWH�VLPSOH��7KH�WDEOHV�DUH�DV�IROORZV�
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x MQVNWHVWBWG ,Q�WKLV�WDEOH��HDFK�WHVW�GULYHU��UHJDUGOHVV�RI�ZKHWKHU�LW�LV�D�WHVW�GULYHU�IRU�D�VWRUHG�SURFHGXUH�RU�IRU�D�FRPSRQHQW��ZLOO�EH�UHJLVWHUHG�EHIRUH�LW�FDQ�EH�XVHG�x MQVNWHVWBH[HFXWLRQ ,Q�WKLV�WDEOH��D�FHUWDLQ�H[HFXWLRQ�UHTXHVW�ZLOO�EH�UHJLVWHUHG��$�URZ�LQ�WKLV�WDEOH�LV�WKH�PDVWHU�WR�WKH�GHWDLO�URZV�LQ�MQVNWHVWBH[HFXWLRQURZ��$IWHU�WKH�WHVW�KDV�EHHQ�H[HFXWHG��\RX�ZLOO�ILQG�WKH�RYHUDOO�UHVXOW�DERXW�WKH�H[HFXWLRQ�KHUH�x MQVNWHVWBH[HFXWLRQURZ $�URZ�LQ�WKLV�WDEOH�FDUULHV�LQIRUPDWLRQ�DERXW�RQH�VWHS�RI�D�FHUWDLQ�H[HFXWLRQ�UHTXHVW�DQG�ZKDW�WHVW�GULYHU�WR�XVH��$IWHUZDUG��\RX�ZLOO�ILQG�WKH�UHVXOW�RI�HDFK�WHVW�GULYHU�XVHG�LQ�WKH�H[HFXWLRQ�LQ�WKLV�WDEOH�
7KH�GDWDEDVH�VFKHPD�MXVW�GHVFULEHG�LV�VKRZQ�LQ�)LJXUH�����

)LJXUH������'DWDEDVH�VFKHPD�IRU�WHVW�EHG�

7KHUH�DUH�VHYHUDO�SRLQWV�WKDW�QHHG�WR�EH�PDGH�DERXW�XVLQJ�WKH�GDWDEDVH�IRU�ORJJLQJ�GDWD��)RU�RQH��,
YH�DVNHG�P\VHOI�PRUH�WKDQ�RQFH�KRZ�ORQJ�D�FHUWDLQ�VFHQDULR�WRRN�LQ�DQ�HDUOLHU�YHUVLRQ��,I�,�KDYH�WKH�GDWD�DERXW�WKDW�HDVLO\�DFFHVVLEOH��,�KDYH�DQ�DQVZHU�WR�WKLV�TXHVWLRQ��$QRWKHU�DGYDQWDJH�LV�WKDW�LW�LV�HDV\�WR�UXQ�VWDWLVWLF�UHSRUWV�WR�GHWHUPLQH��IRU�H[DPSOH��ZKHWKHU�WKH�SUREOHP�IUHTXHQF\�LV�GHFUHDVLQJ�RYHU�WLPH�
8VLQJ�WKH�7HVW�'ULYHU�WR�7HVW�6WRUHG�3URFHGXUHV
,W
V�VLPSOH�WR�ZULWH�D�WHVW�GULYHU�WR�D�VWRUHG�SURFHGXUH��-XVW�ZULWH�D�VWRUHG�SURFHGXUH�WKDW�UHWXUQV���IRU�VXFFHVV�DQG�DQRWKHU�,17(*(5 YDOXH��W\SLFDOO\�WKH�HUURU�FRGH��IRU�IDLOXUH���<RX�VKRXOG�DOVR�XVH�5$,6(5525�� WR�JLYH�VRPH�FRQWH[WXDO�LQIRUPDWLRQ�DV�WH[W��VXFK�DV�H[DFWO\�ZKHUH�WKH�SUREOHP�RFFXUUHG���7DNH�FDUH�WKDW�\RX�VWRS�H[HFXWLRQ�LI�\RX�ILQG�D�SUREOHP�DQG�UHWXUQ�WKH�HUURU�FRGH��,I�\RX�H[HFXWH�DQRWKHU�WHVW�LQVWHDG��WKHUH�LV�D�ULVN�WKDW�WKH�VHFRQG�WHVW�ZLOO�EH�VXFFHVVIXO�DQG�\RX�ZLOO�QHYHU�ILQG�RXW�WKDW�WKHUH�ZDV�D�SUREOHP�
/LVWLQJ�����GLVSOD\V�WKH�ILUVW�SDUW�RI�WKH�FRGH�IRU�D�VDPSOH�WHVW�GULYHU��6RPH�VWDQGDUG�GHFODUDWLRQV�RI�ORFDO�YDULDEOHV�DUH�GRQH�ILUVW��IROORZHG�E\�D�IHZ�LQLWLDOL]DWLRQV���7KLV�ZLOO�EH�GLVFXVVHG�LQ�GHSWK�LQ�&KDSWHU����³$UFKLWHFWXUH�´��$IWHU�WKDW��D�VSHFLILF�ORFDO�YDULDEOH�LV�GHFODUHG��FDOOHG�#DQ2UGHU,G��WKDW�ZLOO�EH�XVHG�WR�UHFHLYH�WKH�RUGHU�,'�RI�D�QHZO\�DGGHG�RUGHU�
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/LVWLQJ�����([DPSOH�RI�D�7HVW�'ULYHU�IRU�6WRUHG�3URFHGXUHV��3DUW��&5($7(�352&('85(�2UGHUB,QVHUW0DVWHUBB7HVW'ULYHU�$6'(&/$5(�#WKH6RXUFH�XGGW6RXUFH��#DQ(UURU�,17��#DQ(UURU0HVVDJH�XGGW(UURU0HVVDJH��#D5HWXUQ9DOXH�,17
6(7�12&2817�216(7�#DQ(UURU� ��6(7�#DQ(UURU0HVVDJH� �

6(7�#WKH6RXUFH� �2%-(&7B1$0(�##352&,'�
����������������������������������������������������
'(&/$5(�#DQ2UGHU,G�,17

,Q�WKH�VHFRQG�SDUW�RI�WKH�WHVW�GULYHU��VKRZQ�LQ�/LVWLQJ������WKH�VWRUHG�SURFHGXUH�WR�EH�WHVWHG�LV�FDOOHG��,Q�WKLV�FDVH��#D5HWXUQ9DOXH RI�� LV�H[SHFWHG��PHDQLQJ�WKDW�DQ�RUGHU�UHJLVWUDWLRQ�IRU�FXVWRPHU��� DW�D�FHUWDLQ�GDWH�H[HFXWHG�MXVW�ILQH��$V�\RX�FDQ�VHH�E\�WKH�HUURU�KDQGOLQJ�PRGHO��WKH�H[HFXWLRQ�RI�WKH�WHVW�GULYHU�ZLOO�EH�HQGHG�E\�D�*272 WR�WKH�([LW+DQGOHU LI�WKHUH�LV�DQ�HUURU�
/LVWLQJ�����([DPSOH�RI�D�7HVW�'ULYHU�IRU�6WRUHG�3URFHGXUHV��3DUW��(;(&�#D5HWXUQ9DOXH� �2UGHUB,QVHUW0DVWHU�����
����������
��#DQ2UGHU,G�287387
6(7�#DQ(UURU� �##(5525,)�#DQ(UURU��!���25�#D5HWXUQ9DOXH��!���%(*,16(7�#DQ(UURU0HVVDJH� 
3UREOHP�ZLWK�LQVHUWLQJ�RUGHU�����
,)�#DQ(UURU� ���%(*,16(7�#DQ(UURU� �#D5HWXUQ9DOXH(1'*272�([LW+DQGOHU(1'
,Q�WKH�WKLUG�SDUW�RI�WKH�WHVW�GULYHU��VKRZQ�LQ�/LVWLQJ������WKH�VWRUHG�SURFHGXUH�WR�EH�WHVWHG��2UGHUB,QVHUW0DVWHU����LV�FDOOHG�DJDLQ��EXW�WKLV�WLPH�LW�LV�FDOOHG�ZLWK�SDUDPHWHUV�WKDW�IRUFH�DQ�HUURU��,I�#DQ(UURU HTXDOV�WR�������HYHU\WKLQJ�LV�ILQH�DQG�LW�ZRQ
W�EH�WUHDWHG�DV�DQ�HUURU�E\�WKH�WHVW�GULYHU��2WKHUZLVH��WKHUH�ZDV�DQ�XQH[SHFWHG�HUURU��ZKLFK�ZLOO�EH�UHSRUWHG�E\�WKH�WHVW�GULYHU�
/LVWLQJ�����([DPSOH�RI�D�7HVW�'ULYHU�IRU�6WRUHG�3URFHGXUHV��3DUW��(;(&�#D5HWXUQ9DOXH� �2UGHUB,QVHUW0DVWHU�����
[[
��#DQ2UGHU,G�2873876(7�#DQ(UURU� �##(5525
,)�#DQ(UURU� ������%(*,16(7�#DQ(UURU� ��(1'
,)�#DQ(UURU��!���25�#D5HWXUQ9DOXH��!���%(*,1,)�#DQ(UURU� ���%(*,16(7�#DQ(UURU0HVVDJH� 
3UREOHP�ZLWK�LQVHUWLQJ�RUGHU�����
6(7�#DQ(UURU� �#D5HWXUQ9DOXH(1'(/6(�%(*,16(7�#DQ(UURU0HVVDJH� 
8QH[SHFWHG�YDOXH�IRU�##(5525
(1'*272�([LW+DQGOHU



(1'
����������������������������������������������������
,Q�WKH�IRXUWK�SDUW�RI�WKH�WHVW�GULYHU��VKRZQ�LQ�/LVWLQJ������\RX�FDQ�VHH�WKH�([LW+DQGOHU��,I�DQ�HUURU�KDV�EHHQ�IRXQG��LW�LV�UHSRUWHG�WKURXJK�D�FHQWUDOL]HG�VWRUHG�SURFHGXUH�FDOOHG�-QVN(UURUB5DLVH����)LQDOO\��WKH�VWRUHG�SURFHGXUH�LV�HQGHG�ZLWK�5(7851�� RI�WKH�HUURU�FRGH�

1RWH
7KH�HUURU�KDQGOLQJ�PRGHO�ZLOO�EH�GLVFXVVHG�LQ�GHWDLO�LQ�&KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´

/LVWLQJ�����([DPSOH�RI�D�7HVW�'ULYHU�IRU�6WRUHG�3URFHGXUHV��3DUW��([LW+DQGOHU�,)�#DQ(UURU��!���%(*,1(;(&�-QVN(UURUB5DLVH�#WKH6RXUFH��#DQ(UURU��#DQ(UURU0HVVDJH(1'
5(7851�#DQ(UURU

,�VXJJHVW�WKDW�\RX�JLYH�\RXU�WHVW�GULYHU�WKH�QDPH�RI�WKH�VWRUHG�SURFHGXUH�WKDW�LV�WHVWHG�ZLWK�D�BB7HVW'ULYHU VXIIL[��7KDW�ZD\��\RX�FDQ�HDVLO\�VHH�WKH�VWRUHG�SURFHGXUHV�WKDW�ODFN�D�WHVW�GULYHU�
1RWH
,�RULJLQDOO\�KDG�WZR�YHUVLRQV�RI�WKH�FRQWUROOHU�IRU�WKH�H[HFXWLRQ��RQH�IRU�VWRUHG�SURFHGXUHV�DQG�RQH�IRU�FRPSRQHQWV��,�KDYH�GURSSHG�WKDW�GHVLJQ�DQG�OHW�WKH�RYHUYLHZ�IRUP�LQ�)LJXUH������WRJHWKHU�ZLWK�D��1(7�FODVV��EH�WKH�FRQWUROOHU�IRU�DOO�W\SHV�RI�WHVW�GULYHUV�LQVWHDG��7KLV�LV�HDVLHU�DQG�FOHDQHU��7R�PDNH�LW�DV�HDV\�DV�SRVVLEOH�WR�ZULWH�WKH�WHVW�GULYHUV��WKH�FRQWUROOHU�ZLOO�WDNH�FDUH�RI�DOO�WKH�ORJJLQJ�

8VLQJ�WKH�7HVW�'ULYHU�WR�7HVW��1(7�&RPSRQHQWV
:KHQ�\RX�DUH�WHVWLQJ��1(7�FRPSRQHQWV�ZLWK�WKH�WHVW�GULYHU��\RX�ZLOO�XVH�WKH�VDPH�WDEOHV�DV�ZHUH�GLVFXVVHG�HDUOLHU�DQG�VKRZQ�LQ�)LJXUH������7KH�WHVW�GULYHUV�ZLOO�EH�9LVXDO�%DVLF��1(7�FRPSRQHQWV��D�VDPSOH�RI�ZKLFK�LV�VKRZQ�LQ�/LVWLQJ������,Q�WKH�VDPSOH��D�PHWKRG�FDOOHG�6DOHV2I7RGD\�� LV�WHVWHG�LQ�DQ�2UGHU FODVV�
/LVWLQJ�����([DPSOH�RI�D�&RPSRQHQW�7HVW�'ULYHU3XEOLF�&ODVV�2UGHUBB7HVW'ULYHU,PSOHPHQWV�-QVN�7HVW�,7HVW'ULYHU

3XEOLF�6XE�([HFXWH���B,PSOHPHQWV�-QVN�7HVW�,7HVW'ULYHU�([HFXWH'LP�DQ2UGHU�$V�1HZ�2UGHU��
7U\ ,I�DQ2UGHU�6DOHV2I7RGD\������������7KHQ7KURZ�1HZ�$SSOLFDWLRQ([FHSWLRQ�B��6WUDQJH�6DOHV2I7RGD\�UHVXOW���(QG�,I
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)LQDOO\DQ2UGHU�'LVSRVH��(QG�7U\(QG�6XE
(QG�&ODVV
$V�\RX�FDQ�VHH��WKH�WHVW�GULYHU�FRPSRQHQW�PXVW�LPSOHPHQW�-QVN�7HVW�,7HVW'ULYHU��EXW�H[FHSW�IRU�WKLV��WKHUH�LV�QRWKLQJ�HOVH�VSHFLDO�UHTXLUHG��<RX�FDQ�HYHQ�VNLS�7U\��&DWFK��DQG )LQDOO\ LI�\RX�ZDQW��EHFDXVH�WKH�FRQWUROOHU�ZLOO�WDNH�FDUH�RI�XQKDQGOHG�SUREOHPV��,I�WKH�WHVW�GULYHU�FDWFKHV�H[FHSWLRQV��LW
V�LPSRUWDQW�WR�7KURZ�� DQ�H[FHSWLRQ�DOVR��VR�LW�LV�SRSSHG�WR�WKH�FRQWUROOHU� &KDQJH�RI�6W\OH
)RU�VHYHUDO�\HDUV��,
YH�EHHQ�D�IDQ�RI�SUHIL[LQJ�YDULDEOHV�ZLWK�GDWD�W\SHV�DQG�DGGLQJ�SUHIL[HV�IRU�WKH�VFRSH�RI�YDULDEOHV�DQG�IRU�%\9DO�%\5HI RI�SDUDPHWHUV��)RU�WKH��1(7�ODQJXDJHV��0LFURVRIW�UHFRPPHQGV�FDPHO&DVH��ILUVW�OHWWHU�ORZHUFDVH��LQLWLDO�OHWWHU�LQ�WKH�QH[W�ZRUG�XSSHUFDVH��DV�WKH�QDPLQJ�FRQYHQWLRQ�IRU�SDUDPHWHUV²QR�GDWD�W\SH�SUHIL[HV���0LFURVRIW�DFWXDOO\�RQO\�FRPPHQWV�RQ�SXEOLF�HOHPHQWV��9DULDEOHV�DQG�VR�RQ�DUHQ
W�LPSRUWDQW�LQ�0LFURVRIW
V�YLHZ�RI�VWDQGDUGL]LQJ��
%HFDXVH�9%��GLG�QRW�KDYH�VWURQJ�W\SLQJ��GDWD�W\SH�SUHIL[HV�ZHUH�YHU\�LPSRUWDQW��:H�QRZ�KDYH�VWURQJ�W\SLQJ�DW�RXU�GLVSRVDO��VR�,�W\SLFDOO\�DGG�DQ�D��DQ��RU�WKH SUHIL[�IRU�YDULDEOHV���)RU�SDUDPHWHUV��,�IROORZ�0LFURVRIW
V�UHFRPPHQGDWLRQ���)RU�PHPEHU�YDULDEOHV��,�XVH�PB DV�WKH�SUHIL[�LQVWHDG���,�DOVR�XVH�EWQ IRU�EXWWRQV��DQG�VR�RQ���7KLV�LV�P\�FKRLFH��DQG�\RX�VKRXOG�IROORZ�WKH�VWDQGDUGV�\RX�WKLQN�DUH�DSSURSULDWH��+RZHYHU��,�VWURQJO\�UHFRPPHQG�VWDQGDUGL]LQJ�SXEOLF�HOHPHQWV�LI�\RX�DUH�FUHDWLQJ�D�FRGLQJ�VWDQGDUG�DW�\RXU�FRPSDQ\��DQG�LW
V�SUREDEO\�D�JRRG�LGHD�WR�IROORZ�0LFURVRIW
V�UHFRPPHQGDWLRQ�WKHQ�
,�XVH�WKH�VDPH�FRQYHQWLRQ�IRU�P\�SDUDPHWHUV�LQ�P\�VWRUHG�SURFHGXUHV��,Q�WKH�SDVW��,�XVHG�WKH�VDPH�GDWD�W\SH�SUHIL[HV�LQ�P\�VWRUHG�SURFHGXUHV�DV�IRU�P\�9%��FRPSRQHQWV��7KDW�ZDV�SUREDEO\�QRW�JRRG�IRU�GDWDEDVH�DGPLQLVWUDWRUV��EHFDXVH�LW�LV�QRW�DW�DOO�D�GHIDFWR�VWDQGDUG�LQ�WKH�7�64/�ILHOG��

1RWH
<RX�FRXOG��DQG�LW
V�QRW�XQFRPPRQ��DGG�\RXU�WHVW�GULYHU�FRGH�DV�D�PHWKRG�WR�WKH�FODVV�LWVHOI��7KHQ�\RX�ZUDS�WKDW�PHWKRG�ZLWK�D�FRQGLWLRQDO�FRPSLODWLRQ�GLUHFWLYH�VR�LW
V�QRW�LQ�WKH�UHOHDVH�YHUVLRQ�RI�WKH�FRGH� ,�SUHIHU�QRW WR�XVH�WKLV�VROXWLRQ�EHFDXVH�LI�,�KDYH�WKH�WHVW�GULYHU�DV�D�PHWKRG�LQ�D�VHSDUDWH�FODVV��,�JHW�WKH�LQWHUIDFH�WHVWHG�WRR�EHFDXVH�WKLV�TXHVWLRQ�ZLOO�EH�DQVZHUHG��&DQ�WKH�WHVW�GULYHU�FDOO�WKH�RWKHU�FRPSRQHQW�DQG�LWV�PHWKRGV"�,Q�WKH�&20�ZRUOG��LW�KDV�KHOSHG�PH�RQ�QXPHURXV�RFFDVLRQV�WR�KDYH�WKH�WHVW�GULYHUV�FRGH�LQ�VHSDUDWH�FODVVHV�

8QGHUVWDQGLQJ�WKH�&RQWUROOHU�RI�WKH�7HVW�%HG
7KH�8,�ZLOO�DFW�DV�WKH�FRQWUROOHU�RI�WKH�WHVW�EHG��UHIHU�WR�)LJXUH�������7KH�FRQWUROOHU�ZLOO�FDOO�-QVN7HVW VWRUHG�SURFHGXUHV�WR�IHWFK�LQIRUPDWLRQ�DERXW�WHVW�GULYHUV��ORJ�ZKDW�LV�JRLQJ�RQ��DQG�VDYH�WKH�ILQDO�UHVXOW��7KH�VDPH�JRHV�IRU�FDOOLQJ�WKH�VWRUHG�SURFHGXUH�WHVW�GULYHUV��7KH�WHFKQLTXH�WKDW�LV�XVHG�IRU�FDOOLQJ�FRPSRQHQW�WHVW�



GULYHUV�E\�QDPH�LV�IRXQG�LQ�WKH�VQLSSHW�IURP�WKH FRQWUROOHU�FRGH�VWDUWLQJ�LQ�/LVWLQJ������,Q�9%���\RX�FRXOG�DFFRPSOLVK�WKH�VDPH�WKLQJ�HDVLHU�XVLQJ�&UHDWH2EMHFW����EXW�LI�\RX�XVH�&UHDWH2EMHFW�� LQ�9LVXDO�%DVLF��1(7��\RX�SDVV�WKH�LQWHURSHUDELOLW\�OD\HU�DQG�XVH�WKH�WHVW�GULYHU�DV�D�&20�REMHFW�
,Q�/LVWLQJ������WKH�DVVHPEO\�ZLWK�WKH�WHVW�GULYHU�LV�ORDGHG�E\�XVLQJ�WKH�QDPH�RI�WKH�DVVHPEO\�IRU�ZKHUH�WKH�WHVW�GULYHU�LV�ORFDWHG��FRQWDLQHU���IRU�H[DPSOH��$FPH2UGHU��7KHQ��WKH�FODVVQDPH��IRU�H[DPSOH��6WG�2UGHUBB7HVW'ULYHU��ZKHUH�6WG LV�WKH�QDPHVSDFH��LV�XVHG�IRU�JHWWLQJ�WKH�FODVV�
/LVWLQJ�����6DPSOH�&RQWUROOHU�&RGH��3DUW��'LP�DQ$VVHPEO\�$V�6\VWHP�5HIOHFWLRQ�$VVHPEO\� �B6\VWHP�5HIOHFWLRQ�$VVHPEO\�/RDG�B�FRQWDLQHU�
'LP�D7\SH�$V�7\SH� �B�DQ$VVHPEO\�*HW7\SH�WHVW'ULYHU1DPH��7UXH��7UXH�

1RWH
7KH�FRQWDLQHU SDUDPHWHU�PD\ FRQWDLQ�D�IXOO\�VSHFLILHG�UHIHUHQFH�WR�DQ�DVVHPEO\��IRU�H[DPSOH�
$FPH2UGHU��&XOWXUH QHXWUDO��3XEOLF.H\7RNHQ DEF��������9HUVLRQ �������

7KHQ��DV�\RX�VHH�LQ�/LVWLQJ������WKH�WHVW�GULYHU�FODVV�LV�LQVWDQWLDWHG�DQG�WKHQ�FDVW�WR�WKH�-QVN�7HVW�,7HVW'ULYHU LQWHUIDFH��)LQDOO\��WKH�([HFXWH�� PHWKRG�LV�XVHG�WR�UXQ�WKH�WHVW�VFHQDULR�LQ�WKH�WHVW�GULYHU�
/LVWLQJ�����6DPSOH�&RQWUROOHU�&RGH��3DUW��'LP�D7HVW'ULYHU�$V�-QVN�7HVW�,7HVW'ULYHU� �B&7\SH�$FWLYDWRU�&UHDWH,QVWDQFH�D7\SH���B-QVN�7HVW�,7HVW'ULYHU�
D7HVW'ULYHU�([HFXWH��

1RWH
7KLV�WRRO�LV�IXOO\�XVDEOH�IRU�FRPSRQHQWV�ZULWWHQ�LQ�9%��DV�ZHOO�DV�IRU�FRPSRQHQWV�ZULWWHQ�LQ�DQRWKHU��1(7�ODQJXDJH��VXFK�DV�&���<RX
OO�ILQG�WHVW�GULYHU�WHPSODWHV�RQ�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP�

:ULWLQJ�WKH�7HVW�'ULYHUV��,VVXHV�WR�&RQVLGHU
6R�IDU�ZH�KDYH�GLVFXVVHG�KRZ�WR�XVH�D�WHVW�EHG�DQG�ZULWH�WKH�WHVW�GULYHUV��1RZ�LW
V�WLPH�WR�GLVFXVV�VRPH�LVVXHV�\RX�VKRXOG�WKLQN�DERXW�ZKHQ�\RX�ZULWH�WHVW�GULYHUV�WR�PDNH�WKHP�DV�XVHIXO�DV�SRVVLEOH��%XW�EHIRUH�ZH�GR�WKDW��,
G�OLNH�WR�VKDUH�D�WLS�IRU�FKRRVLQJ�WHVW�FDVHV�LQ�DGGLWLRQ�WR�WKH�WHVWLQJ�\RX�GR�IRU�HDFK�DQG�HYHU\�FRPSRQHQW�DQG�VWRUHG�SURFHGXUHV��7KH�XVH�FDVHV�DUH�D�JUHDW�VRXUFH�WR�XVH��,I�HDFK�DQG�HYHU\�SDUW�RI�\RXU�XVH�FDVHV²ERWK�WKH�QRUPDO�DQG�WKRVH�ZLWK�H[SHFWHG�H[FHSWLRQV²ZRUNV�ILQH��\RX�KDYH�FRPH�D�ORQJ�ZD\�
,
YH�RIWHQ�KHDUG�WKDW�WKH�SDUW�RI�WKH�V\VWHP�WKDW�LV�PRVW�RIWHQ�IXOO�RI�HUURUV�LV�WKH�HUURU�KDQGOLQJ�FRGH��$OWKRXJK�LW�LV�UDUHO\�XVHG��LW�LV�VWLOO�LPSRUWDQW�WKDW�LW�ZRUNV�
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FRUUHFWO\��0DNH�VXUH�WKDW�\RX�KDQGOH�GLIIHUHQW�HUURU�VLWXDWLRQV��LQFOXGLQJ�XQH[SHFWHG�RQHV��ZKHQ�FUHDWLQJ�WKH�HUURU�KDQGOLQJ�FRGH�
,Q�DGGLWLRQ��\RX�VKRXOG�VHW�D�JRDO�IRU�KRZ�PXFK�FRGH�VKRXOG�EH�H[HFXWHG��RU�FRYHUHG��LQ�WKH�WHVWV��%HFDXVH�\RX�ZLOO�ZULWH WKH�WHVW�GULYHU�WRJHWKHU�ZLWK�WKH�FRPSRQHQW��LW�LV�WKH�EHVW�RSSRUWXQLW\�WR�HQVXUH�VXFK�FRGH�FRYHUDJH��<RX�VKRXOG�DOVR�FKHFN�LW�ZLWK�D�WRRO���7KHUH�ZLOO�VRRQ�EH�VHYHUDO�WKLUG�SDUW\�WRROV�WR�XVH�ZLWK��1(7�FRPSRQHQWV���:KHQ�LW�FRPHV�WR�VWRUHG�SURFHGXUHV��,�GRQ
W�NQRZ�RI�DQ\�VWUHDPOLQHG�WRROV�WR�XVH��2QH�SURSRVDO�,�FDPH�DFURVV�ZDV�WR�DGG�XQLTXHO\�QXPEHUHG�WUDFH�FDOOV�DIWHU�HDFK�OLQH�RI�FRGH�WKDW�FDQ�EH�H[HFXWHG�� 7KDW�ZD\��\RX�FDQ�FROOHFW�DOO�WKH�WUDFH�FDOOV�DQG�FDOFXODWH�WKH�SHUFHQWDJH�RI�WKH�FRGH�WKDW�ZDV�YLVLWHG�

1RWH
,�ZLOO�GLVFXVV�WUDFLQJ�LQ�GHSWK�LQ�&KDSWHU����³$GGLQJ�'HEXJJLQJ�6XSSRUW�´

,W
V�DOVR�LPSRUWDQW�WKDW�\RX�WHVW�DW�WKH�OLPLWV�LI�WKHUH�LV�DQ�LQWHUYDO�RI�SRVVLEOH�YDOXHV��7U\�WKH�VPDOOHVW�YDOXH��WKH�ODUJHVW�YDOXH��DQG�WKH�YDOXHV�MXVW�RXWVLGH�WKH�LQWHUYDO��$QRWKHU�H[DPSOH�RI�ZKHUH�LW�LV�LPSRUWDQW�WR�WHVW�DW�WKH�OLPLWV�LV�$UUD\V��7KLV�LV�GXH�WR�0LFURVRIW
V�GHFLVLRQ�WR�OHW�GHYHORSHUV�GHILQH�WKH�VL]H�RI�$UUD\V LQ�9LVXDO�%DVLF��1(7�WKH�VDPH�ZD\�WKDW�WKH\�GHILQHG�WKHP�LQ�9%���,
P�VXUH�WKDW�ZLOO�OHDG�WR�EXJV��HVSHFLDOO\�DPRQJ�WKH�PDQ\�SURJUDPPHUV�ZKR�GRQ
W�SURJUDP�H[FOXVLYHO\�LQ�9LVXDO�%DVLF��1(7��EXW�DOVR�LQ�&��
<RX�VKRXOG�EH�UXWKOHVV�ZKHQ�\RX�ZULWH�WHVW�GULYHUV��5HPHPEHU�WKDW�D�JRRG�WHVW�GULYHU�LV�RQH�WKDW�ILQGV�D�SUREOHP��QRW�RQH�WKDW�VD\V�WKDW�HYHU\WKLQJ�VHHPV�WR�EH�UXQQLQJ�VPRRWKO\�
´&RPELQDWRULDO�EXJV´�DUH�KDUGHVW�WR�ILQG�LQ�P\�RSLQLRQ��%\�FRPELQDWRULDO�EXJV��,�PHDQ�EXJV�WKDW�RQO\�KDSSHQ�ZKHQ�WKHUH�LV�PRUH�WKDQ�RQH�FLUFXPVWDQFH�RFFXUULQJ��$VVXPH�\RX�KDYH�WZR�YDULDEOHV��$�DQG�%��7KH�EXJ�LV�RQO\�RFFXUULQJ�ZKHQ�$�HTXDOV����DQG�%�HTXDOV�����DQG�QHYHU�LQ�DQ\�RWKHU�VLWXDWLRQ��)LQGLQJ�WKDW�EXJ�LV��RI�FRXUVH��PXFK�KDUGHU�WKDQ�LI�LW�RFFXUV�ERWK�ZKHQ�$�HTXDOV����RU %�HTXDOV�����7KLQN�DERXW�KRZ�WR�ILQG�VXFK�EXJV�ZKHQ�\RX�ZULWH�WKH�WHVW�GULYHUV�VR�WKDW�\RX�GRQ
W�RQO\�WHVW�HDFK�FDVH�LQ�LVRODWLRQ��:KHQ�D�EXJ�LV�IRXQG��\RX�VKRXOG�WU\�WR�H[WHQG�\RXU�WHVW�GULYHUV�VR�WKDW�\RX�FDWFK�VLPLODU�EXJV�WKH�QH[W�WLPH�
7HVW�\RXU�WHVW�GULYHUV�ZLWK�WHVW�GULYHUV�WKDW�\RX�WHVW�ZLWK«�6RUU\��,�JRW�FDUULHG�DZD\�WKHUH��:KDW�,�PHDQ�LV�WKDW�\RX�PD\�ZDQW�WR�LQWURGXFH�VDERWHXUV�WKDW�FKHFN�WKDW�\RXU�WHVWV�ZRUN�ZHOO��,QVHUW�VRPH�EXJV�LQ�\RXU�VWRUHG�SURFHGXUHV�DQG�FRPSRQHQWV��,Q�\RXU�FRPSRQHQWV��,�UHFRPPHQG�\RX�ZUDS�WKH�VDERWHXUV�ZLWKLQ�D�VSHFLILF�FRPSLOHU�GLUHFWLYH�VR�WKDW�\RX�GRQ
W�IRUJHW�WR�FKDQJH�WKH�SUREOHP�EDFN��8QIRUWXQDWHO\��D�VLPLODU�IHDWXUH�WR�FRPSLOHU�GLUHFWLYHV�GRHVQ
W�H[LVW�IRU�VWRUHG�SURFHGXUHV�
7HVW�WKH�WUDQVDFWLRQDO�VHPDQWLFV�DV�PXFK�DV�SRVVLEOH��6LPXODWH�SUREOHPV�LQ�WKH�PLGGOH�RI�WUDQVDFWLRQV�DQG�FKHFN�WKDW�WKH�V\VWHP�KDQGOHV�WKLV�JUDFHIXOO\��$OVR�EH�VXUH�WR�WHVW�FRQFXUUHQF\�VLWXDWLRQV��)RU�H[DPSOH��\RX�FDQ�DGG�ZDLW�VWDWHV�LQ�\RXU�FRPSRQHQWV�VWRUHG�SURFHGXUHV�DQG�H[HFXWH�WZR�RU�PRUH�WHVW�GULYHUV�VLPXOWDQHRXVO\�WR�IRUFH�WKH�WHVWLQJ�RI�FRQFXUUHQF\�VLWXDWLRQV�
&UHDWH�IDNH�FRPSRQHQWV�WKDW�\RXU�FRPSRQHQW�LV�GHSHQGHQW�RQ�WR�PDNH�HDUO\�WHVWLQJ�SRVVLEOH��<RX�FDQ��RI�FRXUVH��GR�WKH�VDPH�ZLWK�$'2�1(7�DQG�'DWD6HWV��7R�PDNH�WKLV�SURGXFWLYH��VSHQG�DQ�KRXU�RU�VR�ZULWLQJ�D�WRRO�WR�JHQHUDWH�WKH�IDNH�FRGH�EHFDXVH�ZULWLQJ�LW�E\�KDQG�FDQ�EH�WHGLRXV��,Q�VXP��WKLV�LV�D�JRRG�LGHD�RI�KRZ�WR�DFKLHYH�SDUDOOHOLVP�LQ�\RXU�GHYHORSPHQW�SURMHFW��)RU�H[DPSOH��WKH�8,�JURXS�FDQ�LPPHGLDWHO\�JHW�FRPSRQHQWV�WKDW�UHWXUQ�GDWD��HYHQ�LI�LW�LV�RQO\�IDNH�GDWD���:KHQ�
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WKH�FRPSRQHQWV�KDYH�UHDO�LPSOHPHQWDWLRQV��WKH\�DUH�VZLWFKHG�DQG�WKH�8,�ZRUNV�MXVW�ILQH�
:ULWH�\RXU�WHVW�GULYHUV��DW�OHDVW�VRPH�RI�WKHP��VR�WKDW�WKH\�FDQ�DOVR�EH�XVHG�IRU�VWUHVV�WHVWLQJ�DQG�QRW�MXVW�IRU�IXQFWLRQDO�WHVWLQJ��7KDW�ZD\��\RX�FDQ�XVH�WKH�VDPH�WHVW�GULYHUV�LQ�VHYHUDO�GLIIHUHQW�VFHQDULRV�
)LQDOO\��ZULWH�D�FRXSOH�RI�JHQHUDWRUV�WKDW�FDQ�FUHDWH�VWXEV�IRU�WHVW�GULYHUV�YHU\�TXLFNO\��7KDW�ZD\��\RX�FDQ�LQFUHDVH�WKH�SURGXFWLYLW\�HYHQ�IXUWKHU�IRU�WKH�WHVWLQJ�
'LVFRYHULQJ�3UREOHPV�ZLWK�WKH�7HVW�%HG�3URSRVDO
2I�FRXUVH��WHVW�GULYHUV�GR�LQWURGXFH�VRPH�SUREOHPV��2QH�SUREOHP�LV�WKDW�\RX�ZLOO�ILQG�\RXUVHOI�PDNLQJ�FRGH�FKDQJHV�LQ�WZR�SODFHV²ILUVW�LQ�WKH�FRGH�LWVHOI��DQG�WKHQ�LQ�WKH�WHVW�GULYHUV��,I�\RX�GRQ
W�FKDQJH�WKH�WHVW�GULYHUV�DV�WKH�V\VWHP�HYROYHV��WKH\�ZLOO�TXLFNO\�EHFRPH�REVROHWH�
$QRWKHU�SUREOHP�LV�WKDW�LQ�WKH�NLQG�RI�V\VWHPV�,�EXLOG��,�LQWHUDFW�D�ORW�ZLWK�WKH�GDWDEDVH��7KHUHIRUH��WKH�WHVWV��WRR��ZLOO�EH�GDWDEDVH�FHQWULF��VR�WKH\�PXVW�NQRZ�VRPHWKLQJ�DERXW�ZKDW�GDWD�WR�H[SHFW��,I�\RX�GHOHWH�DOO�WKH�URZV�LQ�D�WDEOH��IRU�H[DPSOH��WKH�WHVW�GULYHUV�ZLOO�SUREDEO\�QRW�ZRUN�DV�H[SHFWHG��<RX�FRXOG�WDNH�SURDFWLYH�VWHSV�LQ�WKH WHVW�GULYHUV�DQG�DGG�DQG�GHOHWH�URZV�WR�WKH�GDWDEDVH�VR�LW�DSSHDUV�DV�\RX�ZDQW�LW�WR�EHIRUH�WKH�UHDO�WHVWV�VWDUW��EXW�WKHQ�LW�ZLOO�EH�PRUH�WLPH�FRQVXPLQJ�WR�ZULWH�WKH�WHVW�GULYHU��,�EHOLHYH�D�EHWWHU�DSSURDFK�LV�WR�NHHS�VHYHUDO�LQVWDQFHV�RI�WKH�GDWDEDVH�UXQQLQJ��ZLWK�RQH�YHUVLRQ�VSHFLILFDOO\�IRU�WKH�WHVW�EHG��7KDW�ZD\��PRVW�RI�WKH�H[SHULPHQWV�ZLOO�EH�UXQ�LQ�RWKHU�GHYHORSHU�VSHFLILF�GDWDEDVHV�LQVWHDG��DQG�WKH�WHVW�GDWDEDVH�FDQ�EH�TXLWH�VWDEOH��<RX�QHHG�WR�WHVW�\RXU�XSJUDGH�VFULSW�DQ\ZD\��VR�WKH�WHVW�GDWDEDVH ZLOO�ZRUN�ILQH�IRU�WKDW��-XVW�GRQ
W�IRUJHW�WR�PDNH�EDFNXSV�RI�WKH�WHVW�GDWDEDVH²LW
V�DV�YDOXDEOH�DV�\RXU�GHYHORSPHQW�GDWDEDVHV�
,Q�WKH�SURSRVDO�IRU�D�WHVW�EHG�WKDW�,
YH�JLYHQ�KHUH��,�KDYHQ
W�VDLG�DQ\WKLQJ�DERXW�SDUDPHWHUV�WR�WKH�WHVW�GULYHUV��,W�PLJKW�EH�D�JRRG�LGHD�WR�DGG�VXSSRUW�IRU�WKLV��7KDW�ZD\�\RX�FDQ��IRU�H[DPSOH��OHW�D�WHVW�GULYHU�FDOO�DQRWKHU�WHVW�GULYHU�ZLWK�VSHFLILF�SDUDPHWHUV�WR�JHW�D�VSHFLILF�WDVN�GRQH��:KHQ�LW�FRPHV�WR�VWUHVV�WHVWLQJ��LW
V�LPSRUWDQW�QRW�WR�UHDG�WKH�VDPH�SLHFH�RI�GDWD�RYHU�DQG RYHU�DJDLQ��LI�WKLV�LVQ
W�D�UHDOLVWLF�VLWXDWLRQ���2WKHUZLVH��\RX�ZLOO�RQO\�KLW�WKH�GDWD�WKDW�64/�6HUYHU�LV�FDFKLQJ�DQG�\RX�JHW�DQ�HUURQHRXV�WHVW�UHVXOW��7KLV�LV�\HW�DQRWKHU�VLWXDWLRQ�IRU�ZKLFK�SDUDPHWHUV�FRXOG�EH�KDQG\��XVLQJ�D�FOLHQW�WKDW�FUHDWHV�UDQGRP�YDOXHV�IRU�WKH�SDUDPHWHUV��2I�FRXUVH��\RX�FRXOG�XVH�D�VLPLODU�WHFKQLTXH�ZLWKLQ�WKH�WHVW�GULYHUV�WKHPVHOYHV�WR�FUHDWH�UDQGRP�FXVWRPHU�,'�FULWHULRQV��IRU�H[DPSOH��,Q�DQ\�FDVH��LW
V�LPSRUWDQW�WR�DGG�VXSSRUW�IRU�ORJJLQJ�WKH�H[DFW�YDOXHV�WKDW�DUH�XVHG�VR�WKDW�DGHWHFWHG�SUREOHP�FDQ�EH�GXSOLFDWHG�HDVLO\�
)LQDOO\��EHFDXVH�WKH�FRPSRQHQWV�DQG�VWRUHG�SURFHGXUHV�ZLOO�HYROYH��LW�FRXOG�EH�ZLVH�WR�DGG�VRPH�YHUVLRQ�LQIRUPDWLRQ�WR�WKH�WHVW�UHVXOWV�VR�WKDW�\RX�GRQ
W�FRPSDUH�DSSOHV�DQG�RUDQJHV��2WKHUZLVH��\RX�ZLOO�JHW�VWUDQJH�FRPSDULVRQV�ZKHQ�\RX�VHH�WKDW�D�FHUWDLQ�WHVW�GULYHU�WRRN���VHFRQG�LQ�RQH�LQVWDQFH�DQG����VHFRQGV�LQ�WKH�QH[W��+RZ�FRPH"�(YHQ�WKH�WHVW�GULYHUV�ZLOO�HYROYH��DQG��PRVW�SUREDEO\��WKH\�ZLOO�H[HFXWH�PRUH�WHVWV�RYHU�WLPH��7KXV��WKHUH�DUH�DFWXDOO\�WZR�YHUVLRQ�VHULHV�WR�WUDFN�

1RWH
$V�\RX�VDZ�EHIRUH��LW
V�SRVVLEOH�WR�JLYH�YHUVLRQ�LQIRUPDWLRQ�IRU�WKH�DVVHPEO\�RI�D�WHVW�GULYHU�LQ�WKH�YHUVLRQ�RI�WKH�WHVW�EHG�WKDW�,�KDYH�GLVFXVVHG�KHUH�

$VVHUWLRQV
,I�\RX�H[SHFW�D�YDULDEOH�DW�D�FHUWDLQ�SODFH�WR�KDYH�D�YDOXH�EHWZHHQ���DQG����IRU�H[DPSOH��\RX�FDQ�H[SUHVV�WKLV�LQ�WKH�FRGH��,Q�9%���WKH�'HEXJ REMHFW�KDV�D�PHWKRG�FDOOHG�$VVHUW�� WKDW�\RX�FDQ�XVH�WR�WHVW�\RXU�DVVXPSWLRQV��8QIRUWXQDWHO\��WKDW�PHWKRG�ZLOO�QRW�EH�FRPSLOHG�LQWR�WKH�H[HFXWDEOH��DQG��



LQ�P\�RSLQLRQ��WKLV�PDNHV�WKH�PHWKRG�XVHOHVV��%HFDXVH�RI�WKLV��,�ZURWH�P\�RZQ�YHUVLRQ�RI�$VVHUW�� IRU�P\�9%��FRPSRQHQWV�
7KH��1(7�)UDPHZRUN��DQG�WKHUHIRUH�9LVXDO�%DVLF��1(7��KDV�D�QHZ�YHUVLRQ�RI�$VVHUW�� LQ�WKH�6\VWHP�'LDJQRVWLFV�'HEXJ DQG�7UDFH FODVVHV���8VH�WKH�7UDFH FODVV�LI�\RX�ZDQW�WKH�FDOOV�WR�VWD\�LQ�WKH�UHOHDVH�YHUVLRQ���7KLV�QHZ�YHUVLRQ�LV�PXFK�EHWWHU�WKDQ�WKH�9%��HTXLYDOHQW��<RX�FDQ�XVH�WKH��1(7�YHUVLRQ��DV�VKRZQ�LQ�/LVWLQJ������,Q�WKLV�H[DPSOH��WKH�VRPH3DUDPHWHU SDUDPHWHU�LV�H[SHFWHG�WR�EH�GLIIHUHQW�IURP�]HUR��2WKHUZLVH��WKHUH�LV�D�EXJ�
/LVWLQJ�����([DPSOH�RI�+RZ�WKH�%XLOW�,Q�$VVHUW�� &DQ�%H�8VHG
7UDFH�$VVHUW�VRPH3DUDPHWHU��!�����VRPH3DUDPHWHU��!����

1RWH
7KHUH�LV�DQRWKHU��VHFXULW\�UHODWHG�$VVHUW�� PHWKRG�LQ�WKH�%DVH�&ODVVHV�/LEUDU\��%&/���EXW�WKDW
V�DQRWKHU�VWRU\�

$OWKRXJK�WKH EXLOW�LQ�$VVHUW�� LV�TXLWH�JRRG��,�KDYH�ZULWWHQ�P\�RZQ�RQH�DV�ZHOO��7KLV�LV�EHFDXVH
x ,�ZDQW�WKH�WRRO�WR�LQWHJUDWH�ZLWK�P\�WUDFLQJ�VROXWLRQ² :KHQ�\RX�VLW�OLVWHQLQJ�WR�\RXU�DSSOLFDWLRQ��E\�XVLQJ�WUDFLQJ���LW
V�LPSRUWDQW�WR�JHW�EURNHQ�DVVHUWLRQV�DV�WUDFH�FDOOV�WRR���,�ZLOO�GLVFXVV�P\�WUDFLQJ�VROXWLRQ�LQ�GHSWK�LQ�WKH�QH[W�FKDSWHU��x , SUHIHU�D�VLPLODU�WRRO�IRU�ERWK�9LVXDO�%DVLF��1(7�FRPSRQHQWV�DQG�VWRUHG�SURFHGXUHV��DQG�IRU�9%��FRPSRQHQWV�DV�ZHOO�² $OWKRXJK�WKLV�IHDWXUH�LV�QRW�SDUDPRXQW�LQ�LPSRUWDQFH��LW�LV�XVHIXO�x , ZDQW�D�FHQWUDOL]HG�VROXWLRQ�WKDW�,�FDQ�HDVLO\�FKDQJH² )RU�H[DPSOH��,�OLNH�D�EURNHQ�DVVHUWLRQ�WR�WHUPLQDWH�WKH�DSSOLFDWLRQ�IRU�WKH�XVHU�DQG�,�ZDQW�WR�KDYH�WKH�SUREOHP�ORJJHG��,�DOVR�SUHIHU�WR�KDYH�LW�LQWHJUDWHG�ZLWK�P\�RZQ�ORJJLQJ�VROXWLRQ�
1RWH
)RU�VHUYHU�VLGH�GHYHORSPHQW��XVLQJ�WKH�EXLOW�LQ�DVVHUWLRQ�VROXWLRQ�FDQ�EH�D�UHDO�VKRZVWRSSHU��<RX�ZLOO�JHW�D�0VJ%R[����DQG�WKH�H[HFXWLRQ�ZDLWV�IRU�VRPHERG\�WR�DFFHSW�WKH�PHVVDJH��%HFDXVH�WKH�PHVVDJH�ZLOO�SRS�XS�DW�WKH�VHUYHU��DQG�W\SLFDOO\�DW�D�YLUWXDO�VFUHHQ��QRERG\�ZLOO�SUHVV�(QWHU�
-RKQ�5REELQV�SUHVHQWV�DQ�$63�1(7�VSHFLILF�VROXWLRQ�WR�WKLV�SUREOHP�LQ�KLV�DUWLFOH�FDOOHG�´%XJVOD\HU��+DQGOLQJ�$VVHUWLRQV�LQ�$63�1(7�:HE�$SSV� �́
$FFRUGLQJ�WR�WKH�GRFXPHQWDWLRQ��\RX�FDQ�DOVR�GLVDEOH�EURNHQ�DVVHUWLRQ�VLJQDOV�WR�SRS�XS��E\�DGGLQJ�D�URZ�WR�WKH��VZLWFKHV! VHFWLRQ�RI�WKH��FRQILJ ILOH�DV�IROORZV�
�DVVHUW�DVVHUWXLHQDEOHG �IDOVH���!
,�ZLOO�GLVFXVV��FRQILJ ILOHV�PRUH�LQ�&KDSWHU����,Q�WKDW�FKDSWHU��,�ZLOO�DOVR�VKRZ�D�VROXWLRQ�IRU�KRZ�WR�KDQGOH�FRQILJXUDWLRQ�VHWWLQJV�RQ�WKH�IO\�WKDW�FRPHV�LQ�KDQG\�IRU�P\�RZQ�DVVHUW�VROXWLRQ�

%HIRUH�,�GHVFULEH�P\�VROXWLRQ�IRU�DVVHUWLRQV�LQ�PRUH�GHWDLO��OHW
V�GLVFXVV�WKH�DVVHUWLRQV�LQ�JHQHUDO��$OWKRXJK�,�VSHQG�D�ORW�RI�WLPH�GHVFULELQJ�P\�RZQ�VROXWLRQ�IRU�DVVHUWLRQV��WKH�PRVW�LPSRUWDQW�WKLQJ�LV�WKDW�\RX�XVH�WKH�FRQFHSW�VRPHKRZ�
*HWWLQJ�WKH�%DVLF�,GHD
5HJDUGOHVV�RI�ZKHWKHU�\RX�XVH�P\�DVVHUWLRQ�WRRO�RU�WKH�EXLOW�LQ�RQH��\RX�PXVW�FRQVLGHU�ZKHUH�\RX�VKRXOG�XVH�DVVHUWLRQV�LQ�\RXU�VRXUFH�FRGH��,�VXJJHVW�\RX�FUHDWH�D�SODQ�IRU�ZKHQ�DVVHUWLRQV�ZLOO�EH�XVHG�
%HIRUH�GRLQJ�VR��OHW
V�WDNH�D�VWHS�EDFN�IRU�DPLQXWH��,Q�DQRWKHU�SURJUDPPLQJ�ODQJXDJH�FDOOHG�(LIIHO��FUHDWHG�E\�%HUWUDQG�0H\HU���D�FRQFHSW�FDOOHG�GHVLJQ�E\�FRQWUDFW��'%&��LV�XVHG�D�JUHDW�GHDO��7KH�LGHD�RI�'%&�LV�WR�VHW�XS�FRQWUDFWV�EHWZHHQ�FRQVXPHUV�DQG�VHUYHUV��D�FRQVXPHU�XVHV�D�FODVV�DQG�LWV�PHWKRGV��D�VHUYHU�LV�WKH�FODVV���7KH�VHUYHU�VD\V�ZKDW�LW�H[SHFWV��UHTXLUH��DQG�ZKDW�LW�SURPLVHV�

http://safari.informit.com/main.asp?bookname=0672322331&snode=48#6
http://safari.informit.com/main.asp?bookname=0672322331&cnode=49
http://safari.informit.com/main.asp?bookname=0672322331&snode=48#5


�HQVXUH���7KH�FRQVXPHU�SURPLVHV�WR�IXOILOO�WKH�VHUYHU
V�H[SHFWDWLRQV��RWKHUZLVH��WKH�VHUYHU�GRHVQ
W�KDYH�WR�IXOILOO�LWV�SURPLVHV�
$VVXPH�WKDW�\RX�DUH�WKH�FRQVXPHU�DQG�WKH�8�6��3RVW�2IILFH�LV�WKH�VHUYHU��7KH�FRQWUDFW�EHWZHHQ�\RX�DQG�WKH�3RVW�2IILFH�LV�WKDW�\RX�ZDQW�WKHP�WR�GHOLYHU�D�FHUWDLQ�LWHP�RI�PDLO�WR�WKH�FRUUHFW�SHUVRQ��)RU�\RX WR�JHW�WKDW�VHUYLFH��WKH\�H[SHFW�WR�UHFHLYH�WKH�PDLO�EHIRUH���S�P��WKDW�GD\��D�YDOLG�VWDPS�RI�WKH�FRUUHFW�YDOXH�RQ�WKH�OHWWHU��DQG�WKH�FRUUHFW�DGGUHVV�RQ�WKH�HQYHORSH��,I�DOO�WKLV�LV�IXOILOOHG��WKH�PDLO�ZLOO�EH�GHOLYHUHG�WR�WKH�FRUUHFW�SHUVRQ��DQG��KRSHIXOO\��RQ�WLPH��$OWKRXJK�LQ�UHDOLW\�\RX�DFWXDOO\�GRQ
W�NQRZ�ZKHQ�WKH�PDLO�ZLOO�EH�GHOLYHUHG�DQG�GRQ
W�UHDOO\�KDYH�DQ\�IRUP�RI�FRQWUDFW�EHWZHHQ�\RX�DQG�WKH�3RVW�2IILFH��WKLV�H[DPSOH�H[SUHVVHV�WKH�JHQHUDO�LGHD�ZHOO�
:KDW�ZH�ZDQW�LV�WR�WUDQVIHU�WKLV�FRQWUDFW�EDVHG�WKLQNLQJ�WR�VRIWZDUH�FRQVWUXFWLRQ��7KH�VRIWZDUH�FDQ�FKHFN�LWVHOI�WR�VHH�LI�DQ\�QDVW\�EXJV�KDYH�EHHQ�LQWURGXFHG��DQG�WKH�FRQWUDFWV��ZKLFK�DUH�RIWHQ�LPSOLFLW��ZLOO�EH�PDGH�H[SOLFLW�WR�VKRZ�ZKLFK�SDUW�LV�UHVSRQVLEOH�IRU�ZKDW��7KLV�ZD\��\RX�FDQ�DYRLG�GHIHQVLYH�SURJUDPPLQJ��,Q�GHIHQVLYH�SURJUDPPLQJ��HYHU\WKLQJ�LV�FKHFNHG�HYHU\ZKHUH��%RWK�WKH�FRQVXPHU�DQG�WKH�VHUYHU�PXVW�FKHFN�WKH�YDOXH�RI�WKH�SDUDPHWHU��:LWK�'%&��WKH�VHUYHU�FDQ�VHW�D�UHTXLUHPHQW�DQG�WKHQ�H[SHFW�WKDW�WR�EH�2.��2QO\�WKH�FOLHQW�KDV�WR�SHUIRUP�DWHVW��WKH�VHUYHU�GRHVQ
W��7KDW�ZD\�WKH�FRGH�ZLOO�EH�UREXVW�EXW�ZLWK�IDU�IHZHU�OLQHV�RI�FRGH��DQG�WKH�QXPEHU�RI�FRGH�OLQHV�LV�RIWHQ�GLUHFWO\�FRUUHODWHG�WR�WKH�QXPEHU�RI�EXJV�

1RWH
$V�D�VLGH�QRWH��(LIIHO�LV�JRLQJ�WKURXJK�D�UHQDLVVDQFH�ULJKW�QRZ��DW�OHDVW�ZKHQ�\RX�FRQVLGHU�KRZ�RIWHQ�LW
V�PHQWLRQHG�LQ�WKH�0LFURVRIW�FRPPXQLW\�FRPSDUHG�WR�EHIRUH��,�JXHVV�WKDW
V�EHFDXVH�LW
V�DQ�H[DPSOH�RI�D�ODQJXDJH�WKDW�LV�FRPSOLDQW�WR�WKH�FRPPRQ�ODQJXDJH�UXQWLPH��EXW�SUREDEO\�DOVR�EHFDXVH�LW
V�D�YHU\�VROLG�ODQJXDJH�

7R�PDNH�WKH�GHVLJQ�E\�FRQWUDFW�FRQFHSW�D�OLWWOH�ELW�PRUH�FRQFUHWH��D�PHWKRG�FDOOHG�'HOLYHU�� LQ�D�0DLO FODVV�LV�VKRZQ�LQ�/LVWLQJ������7KHUH�\RX�FDQ�VHH�WKDW�DOO�WKH�H[SHFWDWLRQV�RI�WKH�PHWKRG�DUH�FKHFNHG�EHIRUH�DQ\WKLQJ�HOVH�LV�GRQH��7KHQ��EHIRUH�WKH�PHWKRG�LV�H[LWHG��WKH�SURPLVH�LV�FKHFNHG�WRR�
/LVWLQJ�����([DPSOH�RI�+RZ�$VVHUWLRQV�&DQ�%H�8VHG
3XEOLF�6XE�'HOLYHU��
5HTXLUH���������������������7UDFH�$VVHUW�2Q7LPH�����2Q7LPH����7UDFH�$VVHUW�&RUUHFW$GGUHVV����B�&RUUHFW$GGUHVV����7UDFH�$VVHUW�&RUUHFW6WDPS����&RUUHFW6WDPS����
����������������������������

'R�WKH�UHDO�GHOLYHU\�VWXII
���

(QVXUH����������������������7UDFH�$VVHUW�&RUUHFWO\'HOLYHUHG����B�&RUUHFWO\'HOLYHUHG����
����������������������������(QG�6XE

<RX�FRXOG�QDWXUDOO\�XVH�RUGLQDU\�,I VWDWHPHQWV�LQVWHDG�DQG�7KURZ�� H[FHSWLRQV�ZKHQ�\RX�ILQG�D�SUREOHP��EXW�WKH�FRGH�LQ�/LVWLQJ�����LV�FOHDQHU��<RX�DOVR�KDYH�WKH�DELOLW\�WR�GLVDEOH�WKH�FKHFNV�ZLWKRXW�GHOHWLQJ�DOO�WKH�FRGH�OLQHV��7KLV�LV�YHU\�LPSRUWDQW�EHFDXVH�RQH�RI�WKH�PDMRU�SRVLWLYHV�ZLWK�DVVHUWLRQV�LV�WKHLU�YDOXH�ZKHQ�\RX�PDLQWDLQ�WKH�FRGH��7KH\�ZLOO�WHOO�\RX�LI�\RX�PDNH�D�FKDQJH�WKDW�EUHDNV�VRPH�RWKHU�FRGH�
8QGHUVWDQGLQJ�&ODVV�,QYDULDQWV
%HUWUDQG�0H\HU
V�'%&�LQFOXGHV�D�FRQFHSW�FDOOHG�³FODVV�LQYDULDQWV�´�,I�ZH�WDNH�WKH�8�6��3RVW�2IILFH�H[DPSOH�GLVFXVVHG�HDUOLHU��ZH�ZLOO�ILQG�WKDW�WKHUH�DUH�³VRFLDO´�FRQWUDFWV�DQG�ODZV�WKDW�VD\�ZH
UH�QRW�DOORZHG�WR�VHQG��IRU�H[DPSOH��QDUFRWLFV�DQG�H[SORVLYHV�E\�PDLO��+RZHYHU��WKLV�GRHV�QRW�PHDQ�WKDW�HYHU\�WLPH�\RX�VHQG�D�OHWWHU�\RX�QHHG�WR�VLJQ�VXFK�D�FRQWUDFW��,QGHHG��WKH�SURFHVV�ZRXOG�EH�H[WUHPHO\�ORQJ�LI�ZH�KDG�WR�UHSHDW�WKRVH�FRQWUDFWV�DQG�ODZV�RYHU�DQG�RYHU�DJDLQ��7KH�VDPH�JRHV�IRU�FODVVHV�LQ�VRIWZDUH��,I�D�FODVV�IRU�D�SHUVRQ�KDV�D�PHPEHU�YDULDEOH�FDOOHG�PB$JH��IRU�H[DPSOH��WKH�YDULDEOH�PD\�QHYHU�KDYH�D�YDOXH�RI�OHVV�WKDQ���DQG�PRUH�WKDQ������7KLV�FRQGLWLRQ�VKRXOGQ
W�KDYH�WR�EH�H[SUHVVHG�UHSHDWHGO\�LQ�DOO�WKH�PHWKRGV�RI�WKH�FODVV��6WLOO��LW�VKRXOG�EH�FKHFNHG�LQ�HYHU\�5HTXLUH�DQG�(QVXUH�VHFWLRQ�WR�KHOS�GLVFRYHU�DQ\�QDVW\�EXJV��+RZ�GR�ZH�DUUDQJH�IRU�WKLV"�$�SRVVLEOH�VROXWLRQ�ZRXOG�EH�WR�KDYH�D�VXE��DV�LV�VKRZQ�LQ�WKH�FODVV�LQ�/LVWLQJ������



/LVWLQJ������([DPSOH�RI�&ODVV�,QYDULDQWV�+HOSHU
3ULYDWH�6XE�$VVHUW,QYDULDQWV�B�%\9DO�VRXUFH�$V�6WULQJ��B,PSOHPHQWV�-QVN�,QVWUXPHQWDWLRQ�,$VVHUW,QYDULDQWV�$VVHUW,QYDULDQWV
&DOO�$VVHUW���IRU�HDFK�FRQWUDFW�SDUW�WR�FKHFN�(QG�6XE
7KH�VXE�LQ�/LVWLQJ������VKRXOG�EH�FDOOHG�IURP�WKH�5HTXLUH�DQG�(QVXUH�VHFWLRQV�LQ�DOO�WKH�3XEOLFPHWKRGV��<RX�FDQ�DGG�WKH�FDOOV�WKURXJK�D�XWLOLW\�WR�D�FRS\�RI�WKH�FRGH��RU�\RX�FRXOG�DGG�LW�PDQXDOO\��7KH�LPSOHPHQWDWLRQ�RI�$VVHUW,QYDULDQWV�� LV�D�QR�EUDLQHU²MXVW�FDOO�-QVN�,QVWUXPHQWDWLRQ�$VVHUW�$VVHUW�� RQFH�IRU�HYHU\�SDUW�RI�HYHU\�VRFLDO�FRQWUDFW�
0RVW�DVVHUWLRQV�LQ�\RXU�FRGH�ZLOO�EH�TXLWH�EDVLF²IRU�H[DPSOH��FKHFNLQJ�WKDW�D�YDOXH�LV�DOZD\V�LQ DQ�LQWHUYDO�RU�WKDW�WKHUH�LV�D�FHUWDLQ�UHODWLRQVKLS�EHWZHHQ�VRPH�YDULDEOHV��6RPHWLPHV��KRZHYHU��\RX�QHHG�WR�FUHDWH�FRPSOHWH�IXQFWLRQV�WKDW�UHWXUQ�7UXH DQG�)DOVH WR�SURYLGH�PRUH�DGYDQFHG�ORJLFDO�H[SUHVVLRQV��,�ZLOO�GLVFXVV�FRQGLWLRQDO�FRPSLODWLRQ�DQG�VLPLODU�WHFKQLTXHV�LQ�WKH�QH[W�FKDSWHU�
([DPLQLQJ�0\�6ROXWLRQ�IRU�$VVHUWLRQV�LQ�9LVXDO�%DVLF��1(7
$V�\RX�KDYH�SUREDEO\�VXVSHFWHG�E\�QRZ��,�FHQWUDOL]H�P\�DVVHUWLRQV�WR�-QVN�,QVWUXPHQWDWLRQ�$VVHUW�$VVHUW�� WR�JHW�VHYHUDO�SRVLWLYH�EHQHILWV��VXFK�DV�WKRVH�\RX�XVXDOO\�JHW�RXW�RI�JHQHUDOL]HG�FRGH���7KH�FDOO�WKHQ�ORRNV�OLNH�WKDW�VKRZQ�LQ�/LVWLQJ������
/LVWLQJ������&DOO�WR�&XVWRPL]HG�$VVHUW��
-QVN�,QVWUXPHQWDWLRQ�$VVHUW�$VVHUW�B�D���E���D���E���H[H2U'OO1DPH��WKH6RXUFH�
0\�FXVWRPL]HG�$VVHUW�� FRXOG�MXVW�ZUDS�WKH�RUGLQDU\�6\VWHP�'LDJQRVWLFV�7UDFH�$VVHUW�� RU�LW�FRXOG�GR�FXVWRPL]HG�ZRUN���,I�,�XVH�WKH�RUGLQDU\�7UDFH�$VVHUW�� YHUVLRQ��,�ZLOO�JHW�RQH�H[WUD�OHYHO�LQ�WKH�FDOO�VWDFN��EXW�WKDW�LV�QRW�VXFK�D�ELJ�SUREOHP���0\�FXUUHQW�YHUVLRQ�DSSHDUV�LQ�/LVWLQJ������
/LVWLQJ������&XVWRPL]HG�$VVHUW�� 0HWKRG
3XEOLF�&ODVV�$VVHUW3XEOLF�6KDUHG�6XE�$VVHUW�B�%\9DO�UHVXOW2I/RJLFDO([SUHVVLRQ�$V�%RROHDQ��B%\9DO�ORJLFDO([SUHVVLRQ�$V�6WULQJ��B%\9DO�H[H2U'OO1DPH�$V�6WULQJ��B%\9DO�VRXUFH�$V�6WULQJ��B%\9DO�XVHU,G�$V�6WULQJ��B%\9DO�UDLVH([FHSWLRQ�$V�%RROHDQ�,I�1RW�UHVXOW2I/RJLFDO([SUHVVLRQ�7KHQ'LP�D0HVVDJH�$V�6WULQJ� �B6WULQJ�)RUPDW�B��%URNHQ�$VVHUWLRQ��^��`���^��`��^��`���)RU�^��`�����BORJLFDO([SUHVVLRQ� BH[H2U'OO1DPH��VRXUFH��XVHU,G�


6HQG�D�WUDFH�FDOO�-QVN�,QVWUXPHQWDWLRQ�7UDFH�7UDFH$VVHUW�BH[H2U'OO1DPH��VRXUFH��ORJLFDO([SUHVVLRQ�

,QVWDQWLDWH�D�FXVWRP�H[FHSWLRQ�'LP�DQ([FHSWLRQ�$V�B1HZ�$SSOLFDWLRQ([FHSWLRQ�D0HVVDJH�
/RJ�WR�DSSOLFDWLRQV�RZQ�HUURU�ORJ�-QVN�,QVWUXPHQWDWLRQ�(UU�/RJ�B�H[H2U'OO1DPH��VRXUFH��DQ([FHSWLRQ��XVHU,G�
/RJ�WR�WKH�XVXDO�HYHQW�ORJ�(YHQW/RJ�:ULWH(QWU\�VRXUFH��D0HVVDJH��B(YHQW/RJ(QWU\7\SH�(UURU�

6KRZ�PHVVDJH�ER[��GHSHQGLQJ�XSRQ
WKH�FXUUHQW�FRQILJXUDWLRQ�6KRZ0HVVDJH%R[�D0HVVDJH�
,I�UDLVH([FHSWLRQ�7KHQ7KURZ �DQ([FHSWLRQ�(QG�,I(QG�,I(QG�6XE

(QG�&ODVV



$V�\RX�VHH�LQ�/LVWLQJ�������WKH�RXWSXW�IURP�D�EURNHQ�DVVHUWLRQ�ZLOO�EH�ZULWWHQ�WR�WKH�HYHQW�ORJ��WKH�ORJ�IRU�WKH�DSSOLFDWLRQ��DV�D�WUDFH�FDOO��DQG�DV�D�0VJ%R[����-RKQ�5REELQV�FUHDWHG�D VROXWLRQ�WKDW�\RX�FRXOG�XVH�WR�GHWHUPLQH�LI�WKH�DSSOLFDWLRQ�LV�H[HFXWHG�IURP�WKH�,'(�RU�QRW�� 7KH�VROXWLRQ�,�KDYH�XVHG�LQVWHDG�XVHV�WKH�VDPH�VROXWLRQ�IRU�KDQGOLQJ�FRQILJXUDWLRQ�GDWD�DV�LV�GLVFXVVHG�LQ�WKH�QH[W�FKDSWHU�
1RWH
,Q�/LVWLQJ�������VHYHUDO�PHWKRGV�ZHUH�XVHG��VXFK�DV�7UDFH$VVHUW�� DQG�:ULWH7R/RJ����ZKLFK�ZLOO�EH�GLVFXVVHG�LQ�GHSWK�LQ�&KDSWHU���
$OVR�QRWH�WKDW�,�7KURZ�� DQ�$SSOLFDWLRQ([FHSWLRQ LQVWHDG�RI�D�FXVWRP�([FHSWLRQ��7KH�UHDVRQ�IRU�WKLV�LV�WKDW�,�GRQ
W�ZDQW�WKH�FRQVXPHU�WR�KDYH�WR�UHIHUHQFH�P\�,QVWUXPHQWDWLRQ DVVHPEO\��RU�DQRWKHU�DVVHPEO\�ZLWK�P\�FXVWRP�([FHSWLRQV��
)LQDOO\��WKHUH�LV�DQ�RYHUORDGHG�YHUVLRQ�RI�WKH�$VVHUW�� PHWKRG�WKDW�LV�XVHG�PRVW�RIWHQ��,W�GRHVQ
W�KDYH�WKH�UDLVH([FHSWLRQ SDUDPHWHU��DQG�LW�FDOOV�WKH�PHWKRG�VKRZQ�LQ�/LVWLQJ������ZLWK�UDLVH([FHSWLRQ DV�7UXH�

([DPLQLQJ�0\�6ROXWLRQ�IRU�$VVHUWLRQV�LQ�6WRUHG�3URFHGXUHV
8QIRUWXQDWHO\��7�64/�GRHVQ
W�KDYH�EXLOW�LQ�VXSSRUW�IRU�DVVHUWLRQV��EXW�\RX�FDQ�HDVLO\�FRPH�XS�ZLWK�D�VROXWLRQ�RQ�\RXU�RZQ��/LVWLQJ������VKRZV�DQ�H[DPSOH�RI�DQ�DVVHUWLRQ�EHLQJ�FKHFNHG�
/LVWLQJ������&DOO�WR�6WRUHG�3URFHGXUH�9HUVLRQ�RI�$VVHUW��
,)�127��#VRPH3DUDPHWHU��!����%(*,1(;(&�-QVN$VVHUWB$VVHUW
#VRPH3DUDPHWHU��!��
��#WKH6RXUVFH(1'
,�H[SHFW�WKDW�#VRPH3DUDPHWHU ZLOO�DOZD\V�EH�GLIIHUHQW�IURP���DW�WKDW�SDUWLFXODU�SRLQW�LQ�WKH�FRGH��7KHUHIRUH��,�FDOO�P\�KRPHJURZQ�-QVN$VVHUWB$VVHUW�� VWRUHG�SURFHGXUH��$V�\RX�NQRZ��,�FDQ
W�KDYH�WKH�ORJLFDO�H[SUHVVLRQ�GLUHFWO\�LQ�WKH�SURFHGXUH�FDOO�LQ�7�64/��7KHUHIRUH��,�KDYH�WR�HYDOXDWH�WKH�ORJLFDO�H[SUHVVLRQ�EHIRUH�,�PDNH�WKH�VWRUHG�SURFHGXUH�FDOO��%HFDXVH�RI�WKLV��WKH�DVVHUWLRQ�ORRNV�D�ELW�XQLQWXLWLYH��3OHDVH�REVHUYH�WKDW�,�XVH�127 LQ�WKH�,) FODXVH��'RLQJ�LW�OLNH�WKLV�JLYHV�DQ�DVVHUWLRQ�VROXWLRQ�WKDW�GRHVQ
W�UHTXLUH�WKDW�PDQ\�OLQHV�RI�FRGH�SHU�DVVHUWLRQ��7KH�-QVN$VVHUWB$VVHUW��SURFHGXUH�LV�VKRZQ�LQ�/LVWLQJ������
/LVWLQJ������6WRUHG 3URFHGXUH�9HUVLRQ�RI�$VVHUW��
&5($7(�352&('85(�-QVN$VVHUWB$VVHUW�#ORJLFDO([SUHVVLRQ�9$5&+$5�������#VRXUFH�XGGW6RXUFH��#XVHU,G�XGGW8VHU,G� �

��$6
'(&/$5(�#DQ(UURU�,17��#D0HVVDJH�9$5&+$5�������#WKH1RZ�'$7(7,0(
6(7�12&2817�21
��7UDFH�WKH�SUREOHP�(;(&�-QVN7UDFHB$VVHUW�#VRXUFH��#ORJLFDO([SUHVVLRQ��#XVHU,G
��/RJ�WKH�SUREOHP�6(7�#DQ(UURU� ������6(7�#D0HVVDJH� �
$VVHUW�EURNHQ��
��#ORJLFDO([SUHVVLRQ
6(7�#WKH1RZ� �*(7'$7(��
(;(&�-QVN(UURUB/RJ�#VRXUFH��#DQ(UURU��#D0HVVDJH��#WKH1RZ��
XQNQRZQ
��
XQNQRZQ
��#XVHU,G
��)LQDOO\��UDLVH�DQ�HUURU�WKDW�FORVHV�WKH�FRQQHFWLRQ�6(7�#D0HVVDJH� �#D0HVVDJH���
��
���#VRXUFH���
�
5$,6(5525�#D0HVVDJH���������:,7+�/2*
5(7851�#DQ(UURU

http://safari.informit.com/main.asp?bookname=0672322331&cnode=49
http://safari.informit.com/main.asp?bookname=0672322331&snode=48#7


$V�\RX�VHH�LQ�/LVWLQJ�������WKH�VDPH�RXWSXW�ZLOO�EH�XVHG�DV�IRU�WKH�9LVXDO�%DVLF��1(7�VROXWLRQ��H[FHSW�IRU�D�PHVVDJH�ER[���7KH�FDOO�WR�5$,6(5525�� ZLOO�PDNH�EURNHQ�DVVHUWLRQV�YLVLEOH�LQ�WKH�64/�6HUYHU�4XHU\�$QDO\]HU��DQG�EHFDXVH�VHYHULW\�OHYHO����LV�XVHG��WKH�FRQQHFWLRQ�LV�FORVHG��7KH�UHDVRQ�IRU�WKDW�GHJUHH�RI�YLROHQFH�LV�WR�GLUHFWO\�WHUPLQDWH�WKH�RSHUDWLRQ��EXW�DOVR�WR�PDNH�LW�HDV\�WR�XVH�FDOOV�WR�-QVN$VVHUWB$VVHUW�� EHFDXVH�QR�HUURU�FKHFNLQJ�LV�QHFHVVDU\�DIWHU�WKH�FDOOV��DV�\RX�VDZ�LQ�/LVWLQJ������
8VH�2WKHU�:D\V�IRU�&KHFNLQJ�$UJXPHQWV
0LFURVRIW�UHFRPPHQGV�WKDW�\RX�FKHFN�DUJXPHQWV�IRU�YDOLGLW\�DQG�UDLVH�$UJXPHQW([FHSWLRQ �RU�D�VXEFODVV�H[FHSWLRQ���/LVWLQJ������JLYHV�DQ�H[DPSOH�ZKHUH�D�SDUDPHWHU�FDOOHG�VL]H LVQ
W�DOORZHG�WR�EH�OHVV�WKDQ�]HUR�
/LVWLQJ������+RZ�WR�&KHFN�IRU�DQ�$UJXPHQW2XW2I5DQJH([FHSWLRQ
,I�VL]H�����7KHQ7KURZ�1HZ�$UJXPHQW2XW2I5DQJH([FHSWLRQ�B��VL]H�PXVW�EH�! ����(QG�,I
$V�,�VHH�LW��WKLV�LV�GHIHQVLYH�SURJUDPPLQJ��6WLOO��WR�FRPSO\�ZLWK�WKH�VWDQGDUG��,�GR�WKLV�LQ�WKH�PHWKRGV�WKDW�DUH�HQWU\�SRLQWV�IRU�WKH�FRQVXPHU��:LWK�PHWKRGV�LQ�OD\HUV�WKDW�DUH�RQO\�LQWHUQDO�WR�P\�RZQ�FRGH��,�XVH�DVVHUWLRQV�LQVWHDG�RI�FKHFNLQJ�DUJXPHQWV��7KDW�VHHPV�WR�EH�D�KDSS\�PHGLXP�
&UHDWLQJ�'RFXPHQWDWLRQ
$�ERQXV�WR�WKH�PHWKRGV�ZH�KDYH�MXVW�GLVFXVVHG�LV�WKDW�WKH�FRQWUDFWV�ZULWWHQ�LQ�WKH�FRGH�ZLOO�SURYLGH�JUHDW GRFXPHQWDWLRQ��,
YH�VHHQ�WKH�XVH�RI�FRQWUDFWV�HYHQ�ZLWKRXW�WKH�DXWRPDWLF�DQG�EXLOW�LQ�WHVWLQJ�WKDW�,
YH�GLVFXVVHG�KHUH��MXVW�EHFDXVH�WKH�FRQWUDFWV�H[SUHVV�PXFK�RI�WKH�VHPDQWLFV�RI�WKH�FODVVHV�DQG�WKHLU�PHWKRGV��<RX�FDQ��IRU�H[DPSOH��HDVLO\�EXLOG�D�XWLOLW\WKDW�GUDJV�RXW�WKH�PHWKRG�VLJQDWXUHV�WRJHWKHU�ZLWK�WKH�DVVHUWLRQV�WR�FUHDWH�RQH�LPSRUWDQW�SDUW�RI�WKH�GRFXPHQWDWLRQ�RI�\RXU�DSSOLFDWLRQ��7KLV�GRFXPHQWDWLRQ�LV�YHU\�YDOXDEOH�IRU�SXEOLF�FRPSRQHQWV�
7KH�VDPH�JRHV�IRU�FRRSHUDWLRQ�EHWZHHQ�GLIIHUHQW�GHYHORSHUV�7KRVH�FRQWUDFWV�H[SUHVV�UHVSRQVLELOLWLHV�LQ�D�QDWXUDO�ZD\��7KH�DVVHUWLRQV�PD\�DOVR�EH�D�KDQG\�LQVWUXPHQW�DW�GHVLJQ�WLPH��7KH\�KHOS�\RX�WR�EH�GHWDLOHG�DERXW�WKH�UHVSRQVLELOLWLHV�RI�WKH�PHWKRGV�ZLWKRXW�ZULWLQJ�DOO�WKH�FRGH�
&KHFNLQJ�IRU�7UDSV
7KH�PRVW�FRPPRQ�WUDS�LV�WKDW�\RXU�DVVHUW�FKHFNV�FKDQJH�WKH�H[HFXWLRQ�LQ�DQ\�ZD\��%H�FDUHIXO�RI�WKLV��$�W\SLFDO�H[DPSOH�LV�WKDW�WKH�DVVHUW�FRGH�PRYHV�WKH�³FXUVRU´�LQ�D�'DWD6HW��IRU�H[DPSOH��0DNH�VXUH�\RX�XVH�D�FORQH�LQ�WKDW�FDVH��1R�PDWWHU�ZKDW��WKHUH�ZLOO�EH�VRPH�PLQRU�GLIIHUHQFHV�ZKHQ�\RX�XVH�DVVHUWLRQV�DQG�ZKHQ�\RX�GRQ
W��EHFDXVH�WKH�FRGH�LVQ
W�WKH�VDPH��-XVW�EH�FDUHIXO�WKDW�\RX
UH�QRW�DIIHFWHG�
6XPPLQJ�8S��)LQDO�7KRXJKWV�$ERXW�$VVHUWLRQV
,�PHQWLRQHG�HDUOLHU�WKDW�,�SUHIHU�WKH�FRQVXPHU�DSSOLFDWLRQ�WR�WHUPLQDWH�LI�DQ�DVVHUWLRQ�KDV�EHHQ�EURNHQ��,Q�WKLV�FDVH��,�GRQ
W�ZDQW�WKH�DSSOLFDWLRQ�WR�FRQWLQXH�ZLWK�XQSUHGLFWDEOH�DQG�SUREDEO\�GDPDJLQJ�UHVXOWV��7R�PDNH�WHUPLQDWLRQ�KDSSHQ��,�7KURZ�� DQ�H[FHSWLRQ�LQ�WKH�-QVN�,QVWUXPHQWDWLRQ�$VVHUW�$VVHUW�� PHWKRG�DQG�,�XVH�5$,6(5525�� LQ�-QVN$VVHUWB$VVHUW�� VWRUHG�SURFHGXUH�ZLWK�D�VHYHULW\�OHYHO�WKDW�FORVHV�WKH�FRQQHFWLRQ��,Q�ERWK�FDVHV��WKH�FRQVXPHU�FDQ�FRQWLQXH�WR�UXQ��EXW�KRSHIXOO\��KH�ZRQ
W�ZDQW�WR�FRQWLQXH�ZKHQ�XQH[SHFWHG�HUURU�FRGHV�DUH�FRPLQJ�LQ�
6KRXOG�WKH�DVVHUWLRQV�EH�OHIW�LQ�WKH FRPSLOHG�FRGH�VR�WKDW�WKH\�H[HFXWH�DW�UXQWLPH"�7KHUH�LV�D�FRVW�LQ�RYHUKHDG��RI�FRXUVH��2Q�WKH�RWKHU�KDQG��PRVW�RIWHQ�WKH�FRVW�LV�TXLWH�VPDOO��DQG�LW
V�JUHDW�WR�KDYH�WKH�V\VWHP�WHOO�\RX�ZKHQ�LW
V�QRW�IHHOLQJ�JRRG�DQG�HYHQ�ZKDW�LV�ZURQJ�VRPHWLPHV��/HW
V�IDFH�LW��PRVW�GHYHORSPHQW�SURMHFWV�DUH�UXQ�LQ�,QWHUQHW�WLPH��DQG�WKHUH�DUHQ
W�VL[�PRQWKV�RI�WHVWLQJ�EHIRUH�WKH�FRPSRQHQWV�DUH�UROOHG�RXW��:K\�QRW�GLVWULEXWH�ERWK�D�YHUVLRQ�ZLWK�DVVHUWLRQV�DFWLYH�DQG�RQH�ZLWKRXW�WKHP�WR�WKH�FXVWRPHU"�<RX�FDQ�DOVR�XVH�D�FRQILJXUDWLRQ�VROXWLRQ��VLPLODU�WR�WKH�RQH�,�GLVFXVV�LQ�WKH�QH[W�FKDSWHU��WR�DFWLYDWH�DQG�GHDFWLYDWH�DVVHUWLRQV�RQ�WKH�IO\��,Q�WKH�FDVH�RI�VWRUHG�SURFHGXUHV��LW
V�HDV\�WR�WRJJOH�ZKHWKHU�DVVHUWLRQV�VKRXOG�EH�DFWLYH�E\�MXVW�FRPPHQWLQJ�XQFRPPHQWLQJ�WKH�ERG\�RI�WKH�-QVN$VVHUWB$VVHUW�� FHQWUDO�URXWLQH���<RX�FDQ�DOVR�FXVWRPL]H�WKH�EHKDYLRU��RI�FRXUVH��)RU�H[DPSOH��\RX�PD\�ZDQW�WR�GR�WKLV�LI�\RX�GRQ
W�ZDQW�WKH�FRQQHFWLRQ�WR�EH�FORVHG�DQG�QR�HUURU�WR�EH�UDLVHG��EXW�ZDQW�RQO\�WKH�EURNHQ�DVVHUWLRQV�WR�EH�ORJJHG���$Q\ZD\��LW
V�LPSRUWDQW�WR�OHDYH�WKH�DVVHUWLRQV�LQ�WKH�FRGH��<RX�ZLOO�QHHG�WKHP�DJDLQ�

1RWH



,�ZLOO�VKRZ�\RX�VRPH�UHDO�ZRUOG�H[DPSOHV�RI�DVVHUWLRQV�LQ�WKH�FRPLQJ�FKDSWHUV��,Q�DGGLWLRQ��\RX�FDQ�GRZQORDG�WKH�FRGH�VDPSOHV�IURP�WKH�ERRN
V�:HE�VLWH�DW�MQVN�VH�ERRN
7KH�'LDJQRVH�0RQLWRU�7RRO
$QRWKHU�WRRO�WKDW�FRPHV�LQ�KDQG\�ZKHQ�\RX�KDYH�D�SUREOHP�WKDW�LV�KDUG�WR�XQGHUVWDQG�LV�D�GLDJQRVLQJ�WRRO��7KLV�FDQ�KHOS�\RX�FDSWXUH�EDVLF�DQG�HVVHQWLDO�LQIRUPDWLRQ�WR�JHW�\RX�RQ�WKH�ULJKW�WUDFN�
0RVW GHYHORSHUV�,�NQRZ�KDYH�DW�OHDVW�RQFH�VSHQW�KRXUV�WKLQNLQJ�DERXW�D�SUREOHP�RQO\�WR�ILQG��IRU�H[DPSOH��WKDW�WKH�FXVWRPHU�KDV�FKDQJHG�VRPHWKLQJ�YLWDO�LQ�WKH�HQYLURQPHQW��2U��SHUKDSV�\RX�KDYH�KDG�WR�DVN�D�FXVWRPHU�WR�FKHFN�WKLV�DQG�WKDW�EHIRUH�\RX�VWDUW�WKLQNLQJ�DERXW�WKH�SUREOHP��,Q�P\�RSLQLRQ��D�PXFK�EHWWHU�DSSURDFK�LV�MXVW�WR�H[HFXWH�D�GLDJQRVLQJ�WRRO�WR�FROOHFW�DOO�WKH�LQWHUHVWLQJ�LQIRUPDWLRQ�WR�D�ILOH��ZKLFK�\RX�FDQ�WKHQ�DQDO\]H�EHIRUH�\RX�GR�DQ\WKLQJ�HOVH��7\SLFDO�LQIRUPDWLRQ�WR�JDWKHU�LV

x 3HUIRUPDQFH�PRQLWRU�PHWULFVx ,WHPV�LQ�WKH�HYHQW�ORJ��64/�6HUYHU
V�HUURU�ORJ��DQG�\RXU�DSSOLFDWLRQ
V�HUURU�ORJx 9HUVLRQ�LQIRUPDWLRQ�IRU�FHUWDLQ�'//V��26��DQG�VR�RQx +DUGZDUH�LQIRUPDWLRQ��IRU�H[DPSOH��WKH�QXPEHU�RI�&38V�
0RVW�RI�WKLV�LQIRUPDWLRQ�LV�TXLWH�HDVLO\�FDXJKW�ZLWK�WKH�KHOS�RI�6\VWHP�'LDJQRVWLFV QDPHVSDFH��<RX�FDQ�DOVR�UHXVH�VRPH�RI�WKH�WHVW�GULYHUV�IURP�WKH�LQ�KRXVH�WHVWLQJ�WKDW�FKHFNV�GLDJQRVWLF�PDWWHUV��:K\�QRW�VKLS�D�FRPSOHWH�WHVW�GDWDEDVH�DQG�DOO�WKH�WHVW�GULYHUV�WR�FKHFN�WKH�FRPSOHWH�WHVW�VXLWH�DW�WKH�FXVWRPHU�ORFDWLRQ"�,W�PD\�DOVR�EH�ZLVH�WR�H[SDQG�WKHVH�WKRXJKWV�D�OLWWOH��QRW�RQO\�WR�H[HFXWH�WKH�GLDJQRVLQJ�WRRO�WR�ILQG�LQIRUPDWLRQ�DERXW�WKH�VLWH�DIWHU�D�SUREOHP�KDV�RFFXUUHG��EXW�DOVR�WR�PRQLWRU�WKH�VLWH�DOO�WKH�WLPH��/RJ�VRPH�RI�WKLV�LQIRUPDWLRQ�HYHU\�KRXU�RU�VR��7KDW�ZD\��\RX�ZLOO�HDVLO\�VHH�WUHQGV�DQG�FDQ�WDNH�DFWLRQ�EHIRUH�D�SUREOHP�RFFXUV�
2I�FRXUVH��WKLV�LV�D�OHQJWK\�GLVFXVVLRQ��EXW�KRSHIXOO\�,�KDYH�ZKHWWHG�\RXU�DSSHWLWH�0LVFHOODQHRXV�7LSV
)LQDOO\��WKH�IROORZLQJ�DUH�WZR�DGGLWLRQDO�WLSV�IRU�WHVWLQJ�

x 6HFXULW\ LVVXHV�DUH�RIWHQ�³IRUJRWWHQ´�E\�GHYHORSHUV��7KH�VDPH�DSSOLHV�WR�WHVWLQJ�WRR��6SHQG�VRPH�H[WUD�WLPH�RQ�WHVWLQJ�VHFXULW\�LVVXHV�DQG�WKH�GHSOR\PHQW�ZLOO�UXQ�PRUH�VPRRWKO\�x 3HUKDSV�WKH�PRVW�LPSRUWDQW�WLS�RI�DOO�UHJDUGLQJ�WHVWLQJ�LV�WR�KDYH�D�VLPLODU�WHVWLQJ�HQYLURQPHQW²KDUGZDUH��FRPPXQLFDWLRQ��VL]H�RI�GDWDEDVH��DQG�VR�RQ²WR�WKH�RQH�\RX�ZLOO�KDYH�LQ�WKH�UHDO�VLWXDWLRQ��$�FRPPRQ�SUREOHP�LV�WKDW�WKH�FXVWRPHU�KDV�D�6\PPHWULF�0XOWL3URFHVVLQJ��603��PDFKLQH²D�PDFKLQH�ZLWK�VHYHUDO�SURFHVVRUV²EXW�\RX�GRQ
W�KDYH�WKDW�LQ \RXU�WHVWLQJ�HQYLURQPHQW��,W
V�FRPPRQ�WR�ILQG�SUREOHPV�WKDW�RQO\�VKRZ�XS�ZLWK�DQ�603�PDFKLQH��$W�WKH�VDPH�WLPH��LW
V�XQXVXDO�WKDW�FRPSDQLHV�KDYH�WKHVH�NLQGV�RI�PDFKLQHV�LQ�WKHLU�WHVWLQJ�HQYLURQPHQW��,�FDQ
W�VD\�WKLV�HQRXJK��,W�LV�LPSRUWDQW�WR�KDYH�D�UHDOLVWLF�WHVWLQJ�HQYLURQPHQW��3HULRG�(YDOXDWLRQ�RI�3URSRVDOV
1RZ�LW
V�WLPH�WR�ZUDS�XS�WKLV�FKDSWHU�E\�HYDOXDWLQJ�WKH�SURSRVDOV�,�KDYH�SUHVHQWHG�DJDLQVW�WKH�IDFWRUV�ZH�GLVFXVVHG�LQ�&KDSWHU����,�KRSH�LW�LV�FOHDU�WKDW�DOO�WKH�SURSRVDOV�DUH�JRRG�LQ�WHUPV�RI�WHVWDELOLW\�EHFDXVH�WKH\�DOO�KDYH�WKLV�DV�WKHLU�SULPDU\�IRFXV��$SDUW�IURP�WKDW��OHW
V�GLJ�LQWR�WKH�HYDOXDWLRQ�RI�HDFK�RI�WKH�SURSRVDOV�LQ�PRUH�GHWDLO�
(YDOXDWLRQ�RI�WKH�7HVW�%HG�3URSRVDO
7KH�WHVW�EHG�ZLOO�QRW�GLUHFWO\�LPSURYH�WKH�SHUIRUPDQFH�DQG�VFDODELOLW\�RI�\RXU�SURMHFW��+RZHYHU��LW�ZRQ
W�GHFUHDVH�LW�HLWKHU��EHFDXVH�WKH�WHVW�GULYHUV�DUH�QRW�LQ�WKH�ELQDU\�WKDW�ZLOO�EH�XVHG�E\�WKH�DSSOLFDWLRQ²WKH�WHVW�GULYHUV�DUH�VHSDUDWH�XQLWV��2Q�WKH�RWKHU�KDQG��\RX�GR�JHW�D�WRRO�WKDW�FDQ�KHOS�\RX�WR�JHW�RQ�WKH�ULJKW�WUDFN�DQG�WR�ILQG�RXW�ERWWOHQHFNV�LQ�GLIIHUHQW�VLWXDWLRQV��<RX�FDQ�WHVW�WR�LQFUHDVH�SHUIRUPDQFH�DQG�VFDODELOLW\��DQG�\RX�FDQ�FDUU\�RXW�WKH�WHVWLQJ�ZLWK�JRRG�SURGXFWLYLW\�
7KH�WHVW�EHG�LV�DOVR�JRRG�IRU�HDVLO\�FKHFNLQJ�KRZ�SK\VLFDO�UHVWULFWLRQV�DUH�DIIHFWLQJ�WKH�DSSOLFDWLRQ�DQG�WR�VHH�WKDW�WKH�DSSOLFDWLRQ�LV�ZRUNLQJ�FRUUHFWO\��VD\��LQ�D�IDUP�HQYLURQPHQW��0HDQ�ZKLOH��UHOLDELOLW\�LV�GHILQLWHO\�DGGUHVVHG�ZLWK�WKH�WHVW�EHG�EHFDXVH�\RX�FDQ�FKHFN�D�ORW�RI�³WRWDOO\´�LPSRVVLEOH�VLWXDWLRQV��IRU�H[DPSOH��<RX�FDQ��DQG�VKRXOG��XQSOXJ�QHWZRUN�FDEOHV��WKH�SRZHU�VXSSO\��DQG�VXFK�WR�VHH�WKDW�WKH�FRPSRQHQWV�DFW�DV�H[SHFWHG�
,Q�WHUPV�RI�SURGXFWLYLW\��LW�SUREDEO\�ZRQ
W LQFUHDVH�LQ�WKH�VKRUW�UXQ��,Q�IDFW��LW�FDQ�DFWXDOO\�VXIIHU��%XW�LW�ZLOO�PRVW�RIWHQ�LQFUHDVH�LQ�WKH�ORQJ�UXQ��7KH�SRVVLEOH�PDLQWHQDQFH�VLGH�HIIHFWV�DUH�DGGUHVVHG�JUHDWO\�
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7KH�WHVW�EHG�FDQ�KHOS�LPSURYH�GHEXJJDELOLW\�EHFDXVH�LW�FDQ�EH�KDUG�WR�VHW�XS�D�FHUWDLQ�SUREOHP�VLWXDWLRQ�ZLWK�RQO\�WKH�DSSOLFDWLRQ
V�RUGLQDU\�8,��<RX�FDQ�DOVR�XVH�WKH�WHVW�EHG�WR�ORFDOL]H�D�SUREOHP�ZKHQ�\RX�NQRZ�WKDW�VRPHWKLQJ�KDV�VWRSSHG�ZRUNLQJ��,�WKLQN�HYHQ�UHXVDELOLW\�FRXOG�EH�LPSURYHG�EHFDXVH�\RX�FDQ�HDVLO\�WHVW�WR�VHH�KRZ�D�FRPSRQHQWEHKDYHV�LQ�DQRWKHU�FRQWH[W��6HFXULW\�SUREOHPV�FDQ�DOVR�EH�IRXQG�E\�XVLQJ�WKH�WHVW�EHG��$QG�ZKHQ�LW�FRPHV�WR�FRH[LVWHQFH�DQG�LQWHURSHUDELOLW\��,
YH�HPSKDVL]HG�PDNLQJ�WKH�WHVW�EHG�SRVVLEOH�WR�XVH�IRU�ERWK�&20�DQG��1(7�FRPSRQHQWV�DV�ZHOO�DV�IRU�VWRUHG�SURFHGXUHV�
(YHQ�LI�,
P�RQO\�SDUWLDOO\�FRUUHFW��FDQ�\RX�DIIRUG�QRW�WR�JLYH�WKHVH�LGHDV�D�WU\"
(YDOXDWLRQ�RI�$VVHUWLRQV�3URSRVDO
$V�ZLWK�WKH�WHVW�EHG��DVVHUWLRQV�ZLOO�LQFUHDVH�WHVWDELOLW\�DQG�GHEXJJDELOLW\�D�JUHDW�GHDO��,Q�D�ZD\��DVVHUWLRQV�DUH�WR�ILQGLQJ�EXJV�DV WKH�FRPSLOHU�LV�WR�ILQGLQJ�V\QWD[�HUURUV��,�DOVR�WKLQN�UHXVDELOLW\�ZLOO�EHQHILW�EHFDXVH�WKH�DVVHUWLRQV�ZLOO�WHOO�\RX�LI�WKH�UHXVHG�FRPSRQHQW�GRHVQ
W�ZRUN�FRUUHFWO\�LQ�WKH�QHZ�FRQWH[W�
7KH�SULFH�IRU�P\�VROXWLRQ�WR�DVVHUWLRQV�LV�VRPH�DGGHG�RYHUKHDG��,QWHURSHUDELOLW\�ZLWK�9%��DQG�VWRUHG�SURFHGXUHV�LV�DGGUHVVHG�EHFDXVH�WKH�VROXWLRQ�ZRUNV�LQ�DOO�WKUHH�FDVHV���$FWXDOO\��WKHUH�LVQ
W�DQ\WKLQJ�VWRSSLQJ�WKLV�IURP�EHLQJ�XVHG�ZLWK�ROG�$63�HLWKHU���3URGXFWLYLW\�FDQ�EH�ERWK�SRVLWLYH�DQG�QHJDWLYH��EXW�LQ�WKH�ORQJ�UXQ��,�EHOLHYH�LW�ZLOO�EH�SRVLWLYH��&RQWUDFWV�DV�GRFXPHQWDWLRQ�ZLOO�LQFUHDVH�PDLQWDLQDELOLW\��DQG�UHOLDELOLW\�LV�DGGUHVVHG�E\�HQGLQJ�WKH�VFHQDULR�LQ�FDVH�RI�EURNHQ�DVVHUWLRQV�:KDW
V�1H[W
,Q�WKH�QH[W�FKDSWHU��,�ZLOO�GLVFXVV�D�WRSLF�FORVHO\�UHODWHG�WR�WHVWLQJ��QDPHO\�GHEXJJLQJ��:KHQ�\RX�KDYH�SURYHG�WKDW�VRPHWKLQJ�LV�EURNHQ�ZLWK�WKH�KHOS�RI�WHVWLQJ��GHEXJJLQJ�ZLOO�KHOS�\RX�WR�GHWHUPLQH�ZKDW�LV�ZURQJ��,�ZLOO�IRFXV�RQ�KRZ�WR�SUHSDUH�IRU�GHEXJJLQJ�5HIHUHQFHV
���.��%HFN��([WUHPH�3URJUDPPLQJ�([SODLQHG��(PEUDFH�&KDQJH��$GGLVRQ�:HVOH\�������
���KWWS���PVGQ�PLFURVRIW�FRP�OLEUDU\�WHFKDUW�IP�NLQWUR�KWP�
���'06�5HHQJLQHHULQJ�7RRONLW�DW�KWWS���ZZZ�VHPGHVLJQV�FRP�&RPSDQ\�3XEOLFDWLRQV�7HVW&RYHUDJH�SGI�
���-��5REELQV��³%XJVOD\HU��+DQGOLQJ�$VVHUWLRQV�LQ�$63�1(7�:HE�$SSV�´ 06'1�0DJD]LQH��2FWREHU�������0LFURVRIW�
���%��0H\HU��2EMHFW�2ULHQWHG�6RIWZDUH�&RQVWUXFWLRQ��6HFRQG�(GLWLRQ��3UHQWLFH�+DOO�������
���-��5REELQV��³%XJVOD\HU��$VVHUWLRQV�DQG�7UDFLQJ�LQ��1(7�´ 06'1�0DJD]LQH��)HEUXDU\�������0LFURVRIW�
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&KDSWHU����$GGLQJ�'HEXJJLQJ�6XSSRUW
,1�7+,6�&+$37(5

x 7UDFLQJx (UURU�/RJJLQJx 5HIOHFWLRQ��,QWHUFHSWLRQ��DQG�$WWULEXWHV�WR�<RXU�6HUYLFHx &RQILJXUDWLRQ�'DWDx (YDOXDWLRQ�RI�3URSRVDOV
0\�KRXVH�KDV�D�VPDOO�JDUGHQ��:KHQ�P\�ZLIH�DQG�,�ERXJKW�WKH�KRXVH��,�DFWXDOO\�ZDQWHG�D�PXFK�ELJJHU�JDUGHQ��+RZHYHU��DIWHU�KDYLQJ�OLYHG�KHUH�IRU�DOPRVW�D�GHFDGH��,�QRZ�UHDOL]H�WKDW�ZH�GRQ
W�KDYH�HQRXJK�WLPH�HYHQ�IRU�WKH�VPDOO�JDUGHQ�ZH�GR�KDYH�
%HVLGHV�SURGXFLQJ�DQ�RFFDVLRQDO�HGLEOH�YHJHWDEOH��,�KDYH�OHDUQHG�VRPHWKLQJ�IURP�RXU�JDUGHQ��:KDW�ZH�GRQ
W�GR�LQ�WKH�DXWXPQ�ZH�KDYH�WR�GR�LQ�WKH�VSULQJ��DQG�E\�WKHQ�WKH�SUREOHP�KDV�JURZQ�LQWR�VRPHWKLQJ�PXFK�ODUJHU�DQG�PRUH�WLPH�FRQVXPLQJ�WR�IL[��$QG�LI�ZH�GRQ
W�JHW�ULGRI�WKH�ZHHGV�HDUO\�LQ�WKH�VXPPHU��WKH\�DUH�RXW�RI�FRQWURO�E\�$XJXVW�
7KH�VDPH�JRHV�IRU�VRIWZDUH��,I�\RX�GRQ
W�SUHSDUH�IRU�GHEXJJLQJ�HDUO\�RQ�LQ�D�SURMHFW��LW�ZLOO�WDNH�PXFK�PRUH�WLPH�WR�GR�D�FRXSOH�PRQWKV�ODWHU��<RX�FRXOG�MXVW�VNLS�GHEXJJLQJ�SUHSDUDWLRQV�DOWRJHWKHU��EXW�VRRQHU�RU�ODWHU��\RX
OO�KDYH�D�GHEXJJLQJ�QLJKWPDUH�
7KLV�LV�HVSHFLDOO\�WUXH�IRU�GLVWULEXWHG�DSSOLFDWLRQV��ZKLFK�DUH�RIWHQ�WULFN\�WR�GHEXJ��6RPH�RI�WKH�PDWHULDO�,�GLVFXVVHG�LQ�&KDSWHU����³7HVWLQJ�´²WKH�LQIRUPDWLRQ�UHODWLQJ�WR�DVVHUWLRQV��IRU�H[DPSOH²LV�DOVR�XVHIXO�ZKHQ�LW�FRPHV�WR�GHEXJJLQJ��,Q�WKLV�FKDSWHU��,�ZLOO�SURSRVH�VRPH�LGHDV�IRU�ZKDW�\RX�FDQ�GR�XS�IURQW�WR�HQVXUH�D�SOHDVDQW�GHEXJJLQJ�H[SHULHQFH�ZKHQ�\RX�QHHG�LW���1RWH�WKDW�,�VDLG�³ZKHQ�´�QRW�³LI�´��,
OO�VWDUW�WKH�FKDSWHU�E\�GLVFXVVLQJ�WUDFLQJ��1H[W��,
OO�H[DPLQH�HUURU�ORJJLQJ��DIWHU�ZKLFK�,
OO�WXUQ�WKH�DWWHQWLRQ�WR�XVLQJ�DWWULEXWHV�WR�FUHDWH�D�PRUH�SOHDVDQW�GHEXJJLQJH[SHULHQFH��$IWHU�WKDW��,�GLVFXVV�GLIIHUHQW�VROXWLRQV�IRU�KRZ�WR�GHDO�ZLWK�FRQILJXUDWLRQ�GDWD��,
OO�FORVH�WKH�FKDSWHU�ZLWK�DQ�HYDOXDWLRQ�RI�WKH�WUDFLQJ�DQG�HUURU�ORJJLQJ�SURSRVDOV�,
YH�SUHVHQWHG�7UDFLQJ
,I�\RX
UH�OLNH�PH��\RX
YH�KDG�PRUH�SUREOHPV�DW�FXVWRPHU�VLWHV�ZLWK�\RXU�DSSOLFDWLRQV�WKDQ�\RX
G�OLNH�WR�DGPLW��0DQ\�WLPHV��,
YH�KDG�WR�JXHVV�ZKDW�ZDV�JRLQJ�ZURQJ�LQ�P\�DSSOLFDWLRQ�DQG��DIWHU�D�IHZ�JXHVVHV�DQG�FRGH�FKDQJHV��,
YH�PDQDJHG�WR�VROYH�WKH�SUREOHP��%XW�IRU�PRUH�SHVN\�LVVXHV��,
YH�KDG�WR�DGG�WUDFLQJ�WR�WKH�WURXEOHVRPH�SDUW�RI�WKH�DSSOLFDWLRQ�DQG��ELW�E\�ELW��HYHQWXDOO\�WUDFN�GRZQ�WKH�SUREOHP��+DYLQJ�WKLV�KDSSHQ�WR�PH�D�QXPEHU�RI�WLPHV��,�GHFLGHG�WR�FUHDWH�D�VWDQGDUGL]HG�WUDFLQJ�WRRO�WKDW�,�FRXOG�XVH�RYHU�DQG�RYHU�DJDLQ��1RZ��ZKHQ�D�FXVWRPHU�UHSRUWV�D�SUREOHP��,�FDQ�MXVW�DVN�KLP�RU�KHU�WR�DFWLYDWH�WUDFLQJ�DQG�VHQG�PH�WKH�WUDFH�ORJ��7KLV�LV�PXFK�IDVWHU�DQG�PRUH�SURIHVVLRQDO�WKDQ�KDYLQJ�WR�DGG�WUDFH�FRGH�LQ�VHOHFWHG�SODFHV�ILUVW��VHQG�WKH�FXVWRPHU�D�QHZ�ELQDU\��DQG�VR�RQ��,QGHHG��SUREDEO\�WKH�PRVW�LPSRUWDQW�GHEXJJLQJ�VXSSRUW�\RX�FDQ�WDNH�DGYDQWDJH�RI�LV�WUDFLQJ��%\�DGGLQJ�WUDFLQJ�WR�\RXU�FRPSRQHQWV��\RX�FDQ�OLVWHQ�WR�ZKDW�LV�JRLQJ�RQ��ZKDW�FRGH�SDWKV�DUH�WDNHQ��DQG�ZKHUH�DQ\�VWUDQJH�EHKDYLRU�LV�RFFXUULQJ�
:K\�QRW�MXVW�VWD\�ZLWK�WKH�GHEXJJHU��\RX�DVN"�2UGLQDU\�GHEXJJHUV�DUH�JUHDW��EXW�WKH\�KDYH�VKRUWFRPLQJV�ZKHQ�LW�FRPHV�WR�WUDFLQJ�H[HFXWLRQ�DIWHU�GHSOR\PHQW��)RU�RQH��FXVWRPHUV�RIWHQ�ZRQ
W�DOORZ�\RX�WR�LQVWDOO�D�GHEXJJHU�RQ�WKHLU�GDWDEDVH�VHUYHU��DQG�WKHUH�DUH�D�VOHZ�RI�SRWHQWLDO�OLFHQVLQJ�SUREOHPV��7KH�GHEXJJHU�DOVR�LQWHUIHUHV�ZLWK�WKH�SURGXFWLRQ�V\VWHP��NLOOLQJ�SURFHVVHV�DQG�EULQJLQJ�H[HFXWLRQ�WR�D�KDOW��<HW�DQRWKHU�SUREOHP�ZLWK�GHEXJJHUV�LV�WKDW�\RX�DUH�LQ�GHWDLO�PRGH�GLUHFWO\��7UDFLQJ�DOORZV�\RX�WR�VHH�WKH�ELJJHU�SLFWXUH�EHIRUH�\RX�ORRN�DW�WKH�GHWDLOV��<RX�GRQ
W�HDW�VRXS�ZLWK�D�IRUN��HYHQ�WKRXJK�IRUNV�DUH�JUHDW�WRROV��\RX�QHHG�GLIIHUHQW�WRROV�IRU�GLIIHUHQW�VLWXDWLRQV�
7UDFLQJ�WRROV�DOVR�SURYLGH�\RX�ZLWK�SULPLWLYH�SURILOLQJ�FDSDELOLWLHV�IRU�IUHH��7KDW�ZD\��\RX�FDQ�VHH�ZKHUH�PRVW�RI�WKH�WLPH�LV�VSHQW�LQ�\RXU�FRGH�DQG�ZKHUH�\RX�VKRXOG�VSHQG�\RXU�RSWLPL]DWLRQ�UHVRXUFHV��:KLOH�VLPSOH�WUDFLQJ�WRROV�GR�QRW�UHSODFH�UHDO�SURILOLQJ�WRROV��,�XVH�WKHP�TXLWH�RIWHQ�IRU�ORFDWLQJ�ERWWOHQHFNV�TXLFNO\�
<RX�FDQ�DOVR�XVH�WUDFH�ORJV�IRU�UHYLHZ�SXUSRVHV��$V�,�PHQWLRQHG�LQ�WKH�ODVW�FKDSWHU��,
P�D�ELJ�IDQ�RI�GHVLJQ�DQG�FRGH�UHYLHZ�SURFHVVHV��UHDGLQJ�WUDFH�ORJV�LV�VRUW�RI�OLNH�WDNLQJ�WKH�UHYLHZ�SURFHVV�WR�WKH�QH[W�OHYHO��2QFH�ZKHQ�,�ZDV�WHDFKLQJ�P\�&20��&RPSRQHQW�6HUYLFHV�DQG�9%�FRXUVH��RQH�RI�P\�VWXGHQWV�KDG�DQ�LGHD�RI�KRZ�KH�FRXOG�XVH�WUDFLQJ��+H�ZRXOG�XVH�D�WUDFH�ORJ�WR�DXWRPDWLFDOO\�FKHFN�ZKHWKHU�WKH�GRFXPHQWDWLRQ�KH�KDG�FUHDWHG�DV�LQWHUDFWLRQ�GLDJUDPV�LQ�5DWLRQDO�5RVH�ZDV�FRUUHFW���5DWLRQDO�5RVH�LV�D�PRGHOLQJ�WRRO�IRU�FUHDWLQJ�80/�GLDJUDPV��,W�LV�WKH�IXOO�YHUVLRQ�IURP�ZKLFK�9LVXDO�0RGHOHU�ZDV�H[FHUSWHG���7KLV�ZRXOG�DOORZ�KLP�WR�REWDLQ�EHWWHU�GRFXPHQWDWLRQ�DQG�WR�FKHFN�WKDW�WKH�GRFXPHQWDWLRQ�KDG�HYROYHG�ZLWK�WKH�V\VWHP�
7UDFLQJ�LQ�WKH�'DUN�$JHV

http://safari.informit.com/main.asp?bookname=0672322331&cnode=39


,Q�WKH�ROG�ZRUOG�ZLWK�9%���WKHUH�ZHUH�VHYHUDO�VROXWLRQV�IURP�ZKLFK�WR�FKRRVH�IRU�WUDFLQJ��%HFDXVH�LW�GLGQ
W�ZRUN�RXWVLGH�WKH�,QWHJUDWHG�'HYHORSPHQW�(QYLURQPHQW��,'(���RQO\�D�IHZ�GHYHORSHUV�XVHG�'HEXJ�3ULQW����2WKHU�GHYHORSHUV�MXVW�ORJJHG�WR�ILOHV��+RZHYHU��DV�WKHVH�GHYHORSHUV�RIWHQ�GLVFRYHUHG��WKLV�FDQ�FUHDWH�D�KXJH�ERWWOHQHFN�DW�WKH�VHUYHU�VLGH�ZKHQ�\RX�KDYH�VHYHUDO�VLPXOWDQHRXV�XVHUV�KLWWLQJ�WKH�DSSOLFDWLRQ��RSHQLQJ�DQG�FORVLQJ�WKH�ILOH�IRU�HYHU\�WUDFH�FDOO�
3HUKDSV�WKH�PRVW�FRPPRQ�VROXWLRQ�ZDV�WR�FDOO�WKH�2XWSXW'HEXJ6WULQJ�� :LQ���$3,�IXQFWLRQ�LQVWHDG��ZKLFK�FRXOG�EH�OLVWHQHG�WR�E\�D�GHEXJJHU��VXFK�DV�WKH�RQH�WKDW�FRPHV�ZLWK�9LVXDO�6WXGLR����7KH�FRVW�IRU�2XWSXW'HEXJ6WULQJ�� FDOOV�LV�FRPSDUDWLYHO\�ORZ�ZKHQ�QR�RQH�LV�OLVWHQLQJ��VR�LW
V�RIWHQ�SRVVLEOH�WR�OHDYH�WKHVH�FDOOV�LQ�WKH�FRGH�DOO�WKH�WLPH���7KLV�ZDV�WKH�EDVLF�WHFKQLTXH�WKDW�,�EDVHG�P\�RZQ�FXVWRP�WUDFLQJ�VROXWLRQ�RQ�EDFN�LQ�WKH�GDUN�DJHV��
7KHVH�WKUHH�WHFKQLTXHV²'HEXJ�3ULQW��ORJ�WR�ILOH��DQG�2XWSXW'HEXJ6WULQJ��²UHSUHVHQW�RQO\�D�VPDOO�VHOHFWLRQ�RI�WKH�DYDLODEOH�WHFKQLTXHV��7KHUH�DUH�DOVR�PDQ\�WKLUG�SDUW\�VROXWLRQV�$YRLGLQJ�7UDFH�&DOOV�:KHQ�1RERG\�,V�/LVWHQLQJ
,W
V�H[WUHPHO\�LPSRUWDQW�WKDW�GHEXJ�WRROV�LQWHUIHUH�DV�OLWWOH�DV�SRVVLEOH�ZLWK�WKH�H[HFXWLRQ��2WKHUZLVH��WKHUH�LV�D�ULVN�WKDW�WKH\�ZLOO�KLGH�EXJV�WKDW�DUH�GHSHQGHQW�RQ�WLPLQJ��0\�IULHQG��-RKQ�5REELQV��� �WKH�³%XJVOD\HU´�KLPVHOI���VD\V�WKDW�2XWSXW'HEXJ6WULQJ GRHV�VRPH�ZRUN��UHJDUGOHVV�RI�ZKHWKHU�\RX�DUH�XQGHU�D GHEXJJHU��³'LVDVVHPEOLQJ�:�.
V�2XWSXW'HEXJ6WULQJ$ VKRZV�LW�FDOOV�5DLVH([FHSWLRQ ZLWK�DQ�H[FHSWLRQ�FRGH�RI��[���������´�-RKQ�VD\V��³7KDW
V�D�JXDUDQWHHG�WULS�LQWR�NHUQHO�PRGH�DQG�D�FRQWH[W�VZLWFK�´�+H�FRQWLQXHV��³$OO�WKLV�ZRUN�LQ�2XWSXW'HEXJ6WULQJ KDSSHQV�ZKHWKHU�\RX�DUH�XQGHU�D�GHEXJJHU�RU�QRW��*LYHQ�WKDW�FRQWH[W�VZLWFK��\RX�FDQ�VHH�ZK\�0LFURVRIW�FRPEHG�WKH�:�.�VRXUFH�FRGH�DQG�HQVXUHG�WKDW�WKH\�RQO\�FDOO�2XWSXW'HEXJ6WULQJ ZKHQ�DEVROXWHO\��SRVLWLYHO\�QHFHVVDU\�´
6R��FRQWUDU\�WR�ZKDW�PRVW�GHYHORSHUV�WKLQN��LW
V�QRW�ZLWKRXW�LQWHUIHUHQFH�WR�WKH�V\VWHP�WR�OHDYH�2XWSXW'HEXJ6WULQJ�� FDOOV�LQ�WKH�H[HFXWDEOH��HYHQ�ZKHQ�\RX�DUH�QRW�OLVWHQLQJ�WR�WKHP�
7KH�%XLOW�,Q�7UDFLQJ�6ROXWLRQ�LQ��1(7
$V�ZLWK�VR�PDQ\�RWKHU�WKLQJV��0LFURVRIW�WRRN�D�WRWDOO\�QHZ�WDFN�RQ�WUDFLQJ�LQ�WKH��1(7�)UDPHZRUN��7KH�VROXWLRQ�LV�HIIHFWLYH�DQG�UHSUHVHQWV�D�ELJ�OHDS�IRUZDUG��,Q�WKLV�VHFWLRQ��,�ZLOO�EULHIO\�LQWURGXFH�KRZ�WR�XVH�WKH�EXLOW�LQ�VROXWLRQ�
&ODVVHV
,Q�WKH�6\VWHP�'LDJQRVWLFV QDPHVSDFH��WKHUH�DUH�WZR�FODVVHV��FDOOHG�'HEXJ DQG�7UDFH��WKDW�FDQ�EH�XVHG�WR�VHQG�WUDFH�FDOOV��<RX�VKRXOG�XVH�WKH�'HEXJ FODVV�LI�\RX�RQO\�ZDQW�WKH�WUDFH�FDOOV�LQ�\RXU�GHEXJ�YHUVLRQ�DQG�QRW�LQ�WKH�UHOHDVH�YHUVLRQ��&DOOV�WR�PHWKRGV�LQ�WKH�7UDFH FODVV�ZLOO�VWD\�LQ�ERWK�YHUVLRQV�
7UDFH�&DOOV
0DNLQJ�D�WUDFH�FDOO�LV�HDVLO\�GRQH��/LVWLQJ�����VKRZV�DQ�H[DPSOH�RI�KRZ�WUDFH�FDOOV�FDQ�EH�PDGH�ZLWK�WKH�EXLOW�LQ�VROXWLRQ�
/LVWLQJ�����0DNLQJ�7UDFH�&DOOV�ZLWK�WKH�%XLOW�,Q�6ROXWLRQ
7UDFH�:ULWH��+HOOR�:RUOG��7KLV�WLPH�DV�D�WUDFH�FDOO���
7UDFH�:ULWH/LQH�B��+HOOR�:RUOG��:LWK�D�OLQH�IHHG�WKLV�WLPH�����%HJLQ��
$V�\RX�FDQ�VHH�LQ�/LVWLQJ������\RX�FDQ�FKRRVH�ZKHWKHU�\RX�ZDQW�WR�KDYH�D�OLQHIHHG�DIWHU�WKH�WUDFH�FDOO��<RX�FDQ�DOVR�VHW�D�FDWHJRU\��VHH�WKH��%HJLQ� SDUDPHWHU�LQ�/LVWLQJ������IRU�HDFK�FDOO�
/LVWHQLQJ
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1RZ�\RX�NQRZ�KRZ�WR�VHQG�PHVVDJHV��+RZHYHU��WKDW�ZRQ
W�KHOS�\RX�PXFK�LI�\RX�FDQ
W�OLVWHQ�WR�WKHP��7KLV�KROH�LV�ZKDW�WKH�7UDFH/LVWHQHU FODVV�ILOOV��%\�GHIDXOW��WKHUH�LV�D�'HIDXOW7UDFH/LVWHQHULQ�WKH�WUDFH�/LVWHQHUV FROOHFWLRQ��,W�OLVWHQV�WR�\RXU�WUDFH�FDOOV�DQG�VHQGV�WKHP�RQ�YLD�2XWSXW'HEXJ6WULQJ�� WR��VD\��D�GHEXJJHU��7KH�'HIDXOW7UDFH/LVWHQHU DOVR�PDNHV�D�/RJ�� FDOO�WR�D�GHEXJJHU�LI�RQH�LV�DWWDFKHG�
,I�\RX�ZDQW��LW
V�YHU\�HDV\�WR�DGG�DQRWKHU�OLVWHQHU�WR�WKH�WUDFH�/LVWHQHUV FROOHFWLRQ��<RX�FRXOG�FUHDWH�D�7UDFH/LVWHQHU RQ�\RXU�RZQ�E\�LQKHULWLQJ�IURP�7UDFH/LVWHQHU��RU�\RX�FRXOG��IRU�H[DPSOH��LQVWDQWLDWH�WKH�7H[W:ULWHU7UDFH/LVWHQHU DQG�DGG�WKH�LQVWDQFH�WR�WKH�/LVWHQHUVFROOHFWLRQ�
,Q�/LVWLQJ������,�KDYH�DGGHG�D�7H[W:ULWHU7UDFH/LVWHQHU WKDW�OLVWHQV�WR�WUDFH�FDOOV�DQG�WKHQ�ZULWHV�RXWSXW�WR�WKH�FRQVROH�
/LVWLQJ�����$GGLQJ�D�/LVWHQHU�7KDW�:ULWHV�2XWSXW�WR�WKH�&RQVROH
'LP�D7H[W:ULWHU�$V�1HZ�B7H[W:ULWHU7UDFH/LVWHQHU�6\VWHP�&RQVROH�2XW�7UDFH�/LVWHQHUV�$GG�D7H[W:ULWHU�
7KH�ILUVW�WLPH�,�KHDUG�DERXW�WKH�OLVWHQHU�FRQFHSW��,�WRWDOO\�PLVXQGHUVWRRG�LW��,�WKRXJKW�LW�FRXOG�EH�XVHG�IRU�OLVWHQLQJ�V\VWHPZLGH�IRU�WUDFH�FDOOV��EXW�WKDW�LV�QRW�WKH�FDVH²LW�ZLOO�RQO\�OLVWHQ�WR�WKH�VDPH�SURFHVV��7KH�SXUSRVH�LV�WR�GHFRXSOH�WKH�VHQGLQJ�RI�WKH�WUDFH�FDOOV�IURP�WKH�IRUPDW�RI�WKH�WUDFH�FDOOV��)RU�H[DPSOH��VRPH�WUDFH�OLVWHQHUV QHHG�DQRWKHU�³OLVWHQHU�´�VXFK�DV�D�GHEXJJHU��ZKLOH�RWKHUV�ZULWH�WR�D�ILOH�RU�WKH�HYHQW�ORJ�
&RQILJXUDEOH�DW�5XQWLPH
,�EHJDQ�WKLV�VHFWLRQ�E\�VD\LQJ�WKDW�\RX�FDQ�FKRRVH�EHWZHHQ�WKH�'HEXJ DQG�7UDFH FODVVHV�GHSHQGLQJ�RQ�ZKHWKHU�\RX�ZDQW�WKH�WUDFH�FDOOV�WR�VWD\�LQ�WKH�UHOHDVH�YHUVLRQ�RU�QRW��0RVW�RI�XV�ZRXOG�SUHIHU�WR�KDYH�WKH�WUDFH�FDOOV�OHIW�LQ�WKH�ELQDU\�VR�WKDW�LW
V�HDV\�WR�HQDEOH�WKHP�ZKHQ�ZH�QHHG�WR�OLVWHQ�WR�ZKDW�LV�KDSSHQLQJ��7KH�EXLOW�LQ�VROXWLRQ�JLYHV�\RX�WKDW�IXQFWLRQDOLW\�LI�\RX�XVH�:ULWH,I�� DQG�:ULWH/LQH,I�� LQVWHDG�RI�:ULWH�� DQG�:ULWH/LQH�� DV�WKH�PHWKRGV��7KHQ�\RX�DGG�D�7UDFH6ZLWFK�/HYHO HQXPHUDWRU�DV�D�SDUDPHWHU��LQGLFDWLQJ�DW�ZKDW�OHYHO�WKH�PHVVDJH�LV��7DEOH�����OLVWV�WKH�OHYHOV�\RX�FDQ�FKRRVH�IURP�DQG�WKHLU�QXPHULF�UHSUHVHQWDWLRQV��ZKLOH�/LVWLQJ�����SUHVHQWV�D�FRGH�H[DPSOH��$V�\RX�VHH�LQ�/LVWLQJ������WKH�WUDFH�FDOOV�FDQ�EH�FRQILJXUHG�VR�DV�QRW�WR�EH�VHQW��GHSHQGLQJ�RQ�WKH�VHWWLQJV�LQ�WKH��FRQILJ ILOH�

7DEOH �����7UDFH6ZLWFK�/HYHOV�DQG�7KHLU�1XPHULF�5HSUHVHQWDWLRQ7UDFH6ZLWFK�/HYHO 1XPHULF�5HSUHVHQWDWLRQ7UDFH/HYHO�2II �7UDFH/HYHO�(UURU �7UDFH/HYHO�:DUQLQJ �7UDFH/HYHO�,QIR �7UDFH/HYHO�9HUERVH ��
/LVWLQJ�����8VLQJ�D��FRQILJ )LOH�IRU�&RQILJXULQJ�7UDFH�&DOOV
'LP�D6ZLWFK�$V�1HZ�7UDFH6ZLWFK��D6ZLWFK���B�'HVFULSWLRQ�WR�WKLV�WUDFHVZLWFK��
7UDFH�:ULWH/LQH,I�D6ZLWFK�7UDFH(UURU��B�$Q�HUURU�WUDFH�FDOO���
7UDFH�:ULWH/LQH,I�D6ZLWFK�7UDFH9HUERVH��B�$�YHUERVH�WUDFH�FDOO���
<RX�FDQ�VHW�WKH�7UDFH/HYHO E\�XVLQJ�DQ�DSSOLFDWLRQ��FRQILJ ILOH�VLPLODU�WR�WKH�RQH�VKRZQ�LQ�/LVWLQJ������7KLV�LV�DOVR ZKHUH�\RX�FDQ�XVH�WKH�QXPHULF�UHSUHVHQWDWLRQ�PHQWLRQHG�LQ�7DEOH�����
/LVWLQJ�����8VLQJ�D��FRQILJ )LOH�:KHUH�7UDFH/HYHO ,V�6HW�WR�:DUQLQJ �,QFOXGLQJ�WKH�/RZHU�/HYHO�(UURU�
�FRQILJXUDWLRQ!�V\VWHP�GLDJQRVWLFV!�VZLWFKHV!�DGG�QDPH �D6ZLWFK��YDOXH �����!��VZLWFKHV!��V\VWHP�GLDJQRVWLFV!��FRQILJXUDWLRQ!



:LWK�WKH�FRGH�VKRZQ�LQ�/LVWLQJ�����DQG�WKH��FRQILJ ILOH�VKRZQ�LQ�/LVWLQJ������RQO\�WKH�ILUVW�WUDFH�FDOO�DFWXDOO\�WDNHV�SODFH�
1RWH
,�ZLOO�GLVFXVV�VRPH�GLIILFXOWLHV�ZLWK�XVLQJ��FRQILJ ILOHV�IURP�VHUYLFHG�FRPSRQHQWV�ODWHU�LQ�WKH�FKDSWHU�

0\�3URSRVDO�IRU�D�&XVWRP�7UDFLQJ�6ROXWLRQ
'RHV�WKH�ZRUOG�UHDOO\�QHHG�DQRWKHU�WUDFLQJ�VROXWLRQ"�,�FDQ�WKLQN�RI�D�QXPEHU�RI�VKRUWFRPLQJV�WKH�EXLOW�LQ�VROXWLRQ�KDV�

x ,W�LV�QRW�GLUHFWO\�SRVVLEOH�WR�WUDFH�WKH�FRPSOHWH�H[HFXWLRQ�SDWK�RYHU�DOO�WKH�WLHUV���:LQGRZV�)RUPV�$63�1(7���1(7�VHUYLFHG�FRPSRQHQWV��VWRUHG�SURFHGXUHV��x ,W�GRHV�QRW�GLUHFWO\�³IRUFH´�GHYHORSHUV�WR�JLYH�D�VWDQGDUGL]HG�VHW�RI�LQIRUPDWLRQ�x ,W�LV�QRW�GLUHFWO\�FRQILJXUDEOH�DW�UXQWLPH�ZLWKRXW�KDYLQJ�WR�UHVWDUW�VHUYHU�SURFHVVHV�x 7KHUH�LV�QR�EXLOW�LQ�VHQGHU�VLGH�ILOWHULQJ�x 7KHUH�LV�QR�EXLOW�LQ�YLHZHU�8VHU�,QWHUIDFH��8,��x ,W�LV�QRW�GLUHFWO\�SRVVLEOH�WR�UHFHLYH�WUDFH�FDOOV�IURP�D�UHPRWH�FRPSXWHU�LQ�UHDO�WLPH�x :ULWLQJ�WUDFH�FDOOV�WR�D�ILOH�KDV�GUDZEDFNV��,I�HDFK�FDOO�LV�ZULWWHQ�LQGLYLGXDOO\��LW�LV�D�VORZ�DQG�ODERULRXV�SURFHVV��HVSHFLDOO\�LI�HDFK�FDOO�LV�ZULWWHQ�WR�D�VKDUH��,I�\RX�VNLS�WR�VHW�$XWR)OXVK��WR�7UXH DQG�FDOO�)OXVK�� PDQXDOO\��WKHUH
V�D�ULVN�WKDW�VRPH�FDOOV�ZLOO�EH�ORVW�GXULQJ�SUREOHPV EHFDXVH�WKH�W\SLFDO�ZULWHU�VROXWLRQ�ZLOO�EH�LQ�SURFHVV�x ,W�GRHVQ
W�ZRUN�ZHOO�ZLWK�VHUYLFHG�FRPSRQHQWV�EHFDXVH�RI�WKH�VXUURJDWH�SURFHVV�FDOOHG�'OOKRVW WKDW�ZLOO�H[HFXWH�DOO�WKH�&20��VHUYHU�DSSOLFDWLRQV��:KDW�LV�ZRUVH�LV�WKDW�'OOKRVW LV�QRW�ZULWWHQ�LQ�PDQDJHG�FRGH�DQG�LW�GRHVQ
W�NQRZ�LW�VKRXOG�ORDG�D��FRQILJ ILOH�
%HFDXVH�RI�WKHVH�DQG�RWKHU�VKRUWFRPLQJV�LQ�WKH�EXLOW�LQ�WUDFLQJ�VROXWLRQ��LQ�WKLV�FKDSWHU��,
OO�SUHVHQW�\RX�ZLWK�D�FXVWRP�VROXWLRQ�WKDW�VROYHV�WKHVH�SUREOHPV��$ORQJ�WKH�ZD\��,
OO�DOVR�VKRZ�KRZ�WR�SXW�VHYHUDO�LQWHUHVWLQJ��1(7�WHFKQLTXHV�WR�JRRG�XVH��7KXV��HYHQ�LI�\RX�DOUHDG\�KDYH�D�WUDFLQJ�VROXWLRQ�WKDW�\RX�DUH�FRPIRUWDEOH�ZLWK�RU�SUHIHU�WR�XVH�WKH�EXLOW�LQ�VROXWLRQ��WKLV�VHFWLRQ�ZLOO�EH�XVHIXO�WR�\RX�
%HFDXVH�P\�RULJLQDO�9%��VROXWLRQ�ILWV�WKH�QHZ�UHTXLUHPHQWV�TXLWH�ZHOO��,�KDYH�H[SDQGHG�LW�DQG�WUDQVIHUUHG�LW�WR�WKH�QHZ�ZRUOG�RI��1(7��%XW�EHIRUH�ZH�JHW�LQWR�WKH�LPSOHPHQWDWLRQ�IRU�WKH�GLIIHUHQW�WLHUV��,
G�OLNH�WR�EULHIO\�GLVFXVV�VRPH�EDVLF�GHVLJQ�SULQFLSOHV�WKDW�,�KDYH�DSSOLHG�WR�WKH�LPSOHPHQWDWLRQ�
&HQWUDOL]DWLRQ
7KH�PRVW�LPSRUWDQW�GHVLJQ�GHFLVLRQ�,�PDGH�LQ�P\�FXVWRP�WUDFLQJ�VROXWLRQ�LV�WR�FHQWUDOL]H�WKH�FDOOV�WKURXJK�D�QXPEHU�RI�FXVWRP�PHWKRGV��7KDW�ZD\��,�FDQ�FKDQJH�WKH�FDOO�PHFKDQLVP�LQ�D�IHZ�PLQXWHV�LI�,�ZDQW�WR��,�W\SLFDOO\�XVH�2XWSXW'HEXJ6WULQJ�� YLD�3ODWIRUP�,QYRFDWLRQ��3�,QYRNH��DV�WKH�WUDQVSRUW�PHFKDQLVP��EXW�LI�,�ZDQW��,�FDQ�FKDQJH�WKDW�WR�RUGLQDU\��1(7�WUDFH�FDOOV�LQ�P\��1(7�FRPSRQHQWV��IRU�H[DPSOH��7KH�FHQWUDOL]DWLRQ�DOVR�PDNHV�LW�HDV\�WR�XVH�D�PHFKDQLVP�IRU�DFWLYDWLQJ�DQG�GHDFWLYDWLQJ�WKH�WUDFH�FDOOV�GXULQJ�UXQWLPH���(YHQ�LI�\RX�GRQ
W�OLVWHQ�WR�WKH�WUDFH�FDOOV��WKHUH�LV�VRPH�RYHUKHDG�LQYROYHG��%\�GLVDEOLQJ�WKHP��WKLV�RYHUKHDG�FDQ�EH�GHFUHDVHG��
$QRWKHU�ELJ�DGYDQWDJH�RI�XVLQJ�FHQWUDOL]DWLRQ�RI�FRGH�LV�WKDW�\RX�FDQ�HDVLO\�DGG�WKH�³SRRU�PDQ
V�LQWHUFHSWLRQ´�FRGH��%HIRUH�DQ\WKLQJ�VSHFLILF�DFWXDOO\�KDSSHQV��\RX�FDQ�LQWHUFHSW�WKH�FDOO�DQG�GR�VRPHWKLQJ�HOVH�ILUVW�RU�LQVWHDG��$�W\SLFDO�H[DPSOH�LV�ZKHQ�\RX�ZDQW�WR�DGG�D�WUDFH�FDOO�MXVW�EHIRUH�DQ�HUURU�LV�UDLVHG��ZKLFK�LV�HDVLO\�GRQH�LI�DOO�HUURUV�DUH�UDLVHG�LQ�D�JHQHUDO�PHWKRG�
,Q�P\�RSLQLRQ��LW
V�DOPRVW�DOZD\V�D�JRRG�LGHD�WR�FHQWUDOL]H�FRGH��7KH�GUDZEDFN�LV�HIILFLHQF\��EXW�PRVW�RIWHQ�WKH�RYHUKHDG�LV�QHJOLJLEOH�FRPSDUHG�WR�WKH�WLPH�LW�WDNHV�WR�H[HFXWH�WKH�RUGLQDU\�FRGH��$QRWKHU�PLQRU�GUDZEDFN�UHODWHV�WR UHIOHFWLRQ��7KH�FRQWH[W�ZLOO�EH�GLIIHUHQW�ZKHQ�UHIOHFWLRQ�LV�XVHG�LQ�D�FHQWUDOL]HG�PHWKRG�LQVWHDG�RI�LQOLQH�
&DWHJRUL]DWLRQ
7KH�EXLOW�LQ�WUDFLQJ�VROXWLRQ�LQ��1(7�PDNHV�LW�SRVVLEOH�WR�FDWHJRUL]H�WUDFH�FDOOV�LQ�(UURU��:DUQLQJ��,QIRUPDWLRQ��DQG�9HUERVH��,�FDQ�XQGHUVWDQG�WKH�EHQHILWV�RI�WKLV�XVH��EXW�LQ�JHQHUDO��,�SUHIHU�WR�FDWHJRUL]H�LQ�DQRWKHU�ZD\��%DVLFDOO\��,�ZDQW�WR�NQRZ�WKH�UHDVRQ�IRU�D�FDOO��,V�LW�EHFDXVH�RI�D�PHWKRG�EHLQJ�HQWHUHG�RU�H[LWHG"�,V�LW�EHFDXVH�RI�DQ�HUURU�RU�D�EURNHQ�DVVHUWLRQ"�2U�LV�LW�SHUKDSV�MXVW�EHFDXVH�LW�LV�VKRZLQJ�WKDW�D�FHUWDLQ�SLHFH�RI�FRGH�KDV�EHHQ�XVHG�DQG�WKDW�D�SDUWLFXODU�YDULDEOH
V�YDOXHV�DUH�LQWHUHVWLQJ�WR�ORRN�DW"�,Q�P\�FXVWRP�WUDFLQJ�VROXWLRQ��,�KDYH�OHW�WKH�GHYHORSHU�FKRRVH�WKH�FDWHJRUL]DWLRQ��,I�WKH�EXLOW�LQ�VROXWLRQ�LV�XVHG�XQGHU�WKH�KRRG��RQH�RI�WKH�EXLOW�LQ�FDWHJRUL]DWLRQV�



LV�XVHG�DV�ZHOO��7DEOH�����OLVWV�WKH�PHWKRGV�,�XVH�DV�ZHOO�DV�WKH��1(7�FDWHJRUL]DWLRQ�XVHG�IRU�HDFK�RI�WKHP�
7DEOH �����0\�7UDFH�0HWKRGV�DQG�&RUUHVSRQGLQJ��1(7�7UDFH�/HYHOV0\�7UDFH�0HWKRGV �1(7�7UDFH /HYHOV�8VHG7UDFH%HJLQ�� 7UDFH9HUERVH7UDFH(QG�� 7UDFH9HUERVH7UDFH(UURU�� 7UDFH(UURU7UDFH$VVHUW�� 7UDFH(UURU7UDFH0HVVDJH�� 7UDFH,QIRUPDWLRQ

1RWH
<RX�PLJKW�ILQG�LW�PRUH�QDWXUDO�WR�XVH�D�ZDUQLQJ�IRU�7UDFH$VVHUW����EXW��LQ�P\�RSLQLRQ��LW
V�GHILQLWHO\�DQ�HUURU�ZKHQ�DQ�DVVHUWLRQ�LV�EURNHQ��,�DFWXDOO\�HQG�WKH�FDOO�VHTXHQFH�ZKHQ�WKDW�KDSSHQV�EHFDXVH�WKH�VFHQDULR�LV�LQ�DQ�XQVDIH�VWDWH�

6RPH�RI�WKH�WUDFH�PHWKRGV�ZLOO�EH�H[HFXWHG�DXWRPDWLFDOO\�EHFDXVH�7UDFH(UURU�� ZLOO�EH�EXULHG�LQ�WKH�FHQWUDOL]HG�PHWKRG�FDOOHG�ZKHQ�UDLVLQJ�HUURUV��DQG�7UDFH$VVHUW�� LQ�WKH�PHWKRG�FKHFNLQJ�DVVHUWLRQV��7UDFH%HJLQ�� DQG�7UDFH(QG�� ZLOO�JHW�LQVHUWHG�DXWRPDWLFDOO\�E\�WKH�XVH�RI�D�WHPSODWH��VHH�&KDSWHU����³$UFKLWHFWXUH�´�IRU�PRUH�LQIRUPDWLRQ���,W
V�RQO\�7UDFH0HVVDJH�� WKDW�WKH�GHYHORSHU�KDV�WR�LQVHUW�PDQXDOO\��EHFDXVH�WKH�LQWHUHVWLQJ�SODFHV�IRU�WKDW�FDQ
W�EH�GHFLGHG�DXWRPDWLFDOO\�
6WDQGDUGL]HG�,QIRUPDWLRQ
$SDUW�IURP�WKH�FDWHJRUL]DWLRQ��,�DOVR�ZDQW�WKH�GHYHORSHU�WR�DGG�VRPH�VSHFLILF�LQIRUPDWLRQ�ZLWK�HYHU\�WUDFH�FDOO�

x 6RXUFH��VXFK�DV�PHWKRG�QDPH�RU�QDPH�RI�VWRUHG�SURFHGXUH�x 6SHFLILF�PHVVDJH��IRU�7UDFH$VVHUW����7UDFH(UURU����DQG�7UDFH0HVVDJH�� RQO\�
$SDUW�IURP�WKDW��WKH�WUDFLQJ�PHWKRGV�ZLOO�DXWRPDWLFDOO\�FROOHFW�VRPH�PRUH�LQIRUPDWLRQ��QDPHO\�

R 7LPHR &RPSXWHU�QDPHR 1DPH�RI�(;(�'//R 3URFHVV�,'R 7KUHDG�,'R 8VHU�,'��'LUHFW&DOOHU1DPH IRU�VHFXULW\�HQDEOHG�VHUYLFHG�FRPSRQHQWV�DQG�SDUDPHWHU�IRU�RWKHU�FRPSRQHQWV�DQG�IRU�VWRUHG�SURFHGXUHV��LI�RQH�H[LVWV�IRU�WKH�SDUWLFXODU�PHWKRG�DQG�VWRUHG�SURFHGXUH�R ,Q�7[��,Q7UDQVDFWLRQ IRU�VHUYLFHG�FRPSRQHQWV�DQG�##75$1&2817 IRU�VWRUHG�SURFHGXUHV�R 6HFXULW\��,V6HFXULW\(QDEOHG IRU�VHUYLFHG�FRPSRQHQWV��EODQN�IRU�VWRUHG�SURFHGXUHV�
)RUPDW�RI�D�7UDFH�&DOO
,�GHFLGHG�WR�XVH�D�VLPSOH�IRUPDW�IRU�WKH�WUDFH�FDOOV�WKDW�ZRXOGQ
W�LQFXU�PXFK�RYHUKHDG��(DFK�SDUW�LV�VHSDUDWHG�ZLWK�D�WDE��7KLV�ZD\��,�FDQ�DOVR�FRQVXPH�WKH�PHVVDJHV�IURP�DQRWKHU�2XWSXW'HEXJ6WULQJ�� UHFHLYHU�DQG�LW�ZLOO�VWLOO�EH�HDV\�WR�UHDG�WKH�RXWSXW�

1RWH
7KHUH�LV�D�ULVN�LQ�XVLQJ�D�FRPPRQ�FRQWURO�FKDUDFWHU�VXFK�DV�D�WDE�LI�WKHUH�LV�QDWLYHO\�D�WDE�LQ�D�VWULQJ��7R�VROYH�WKLV�SUREOHP��,�FRXOG�ILOWHU�HDFK�VWULQJ�EHIRUH�DGGLQJ�LW�WR�WKH�WUDFH�FDOO��EXW�,�KDYHQ
W�H[SHULHQFHG�WKLV�SUREOHP�LQ�P\DSSOLFDWLRQV�VR�IDU�

5HFHLYHU
)LQDOO\��WKHUH�ZLOO�EH�VRPH�2XWSXW'HEXJ6WULQJ�� FDOOV�WR�FDWFK��7R�GR�WKLV��,�XVH�DQ�2XWSXW'HEXJ6WULQJ�� UHFHLYHU�FDOOHG�-QVN7UDFH9LHZ�GOO��ZKLFK�LV�D�&20�FRPSRQHQW��,W�XVHV�FDOOEDFNV�WR�VHQG�WKH�2XWSXW'HEXJ6WULQJ�� FDOOV�WR WKH�FRQVXPHU��7KH�2XWSXW'HEXJ6WULQJ��
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UHFHLYHU�LV�EXLOW�DV�DQ�$7/�FRPSRQHQW�LQ�9LVXDO�&�����DQG�LW�LV�HDVLO\�FRQVXPHG��DV�\RX�FDQ�VHH�LQ�/LVWLQJ������9%���
/LVWLQJ�����9%��&RGH�6KRZLQJ�+RZ�0\�2XWSXW'HEXJ6WULQJ�� 5HFHLYHU�&DQ�%H�8VHG
2SWLRQ�([SOLFLW,PSOHPHQWV�-QVN7UDFH9LHZ�,7UDFH(YHQW3ULYDWH�PB7UDFH9LHZ�$V�-QVN7UDFH9LHZ�7UDFH9LHZ
3ULYDWH�6XE�)RUPB/RDG��6HW�PB7UDFH9LHZ� �1HZ�-QVN7UDFH9LHZ�7UDFH9LHZPB7UDFH9LHZ�6HW&DOOEDFN�0H(QG�6XE
3ULYDWH�6XE�,7UDFH(YHQWB'HEXJ6WULQJ�B�%\9DO�SURFHVV,'�$V�/RQJ��%\9DO�PHVVDJH�$V�6WULQJ�
'R�ZKDWHYHU�\RX�ZDQW�ZLWK�WKH�2XWSXW'HEXJ6WULQJ���FDOO�(QG�6XE
,�OHW�,7UDFH(YHQWB'HEXJ6WULQJ�� ZULWH�WR�DQ�DUUD\�WR�KDYH�UHFHLYLQJ�GRQH�DV�IDVW�DV�SRVVLEOH��$�7LPHU LV�XVHG�WR�JUDE�URZV�IURP�WKH�DUUD\�DQG�ZULWH�WKHP�WR�WKH�/LVW9LHZ HYHU\�WZR�VHFRQGV�
7KH�UHFHLYHU�LV�XVHG�IURP�WKH�8VHU�,QWHUIDFH��8,��SUHVHQWHG�LQ�)LJXUH������7KH�YLHZHU�8,�LV�ZULWWHQ�LQ�9%��EHFDXVH�FRQVXPLQJ�WKH�UHFHLYHU��ZKLFK�LV�D�&20�FRPSRQHQW��LV�SUREDEO\�PRUH�HIILFLHQW�IURP�XQPDQDJHG�FRGH���:KHQ�YHUVLRQ���RI��1(7�KDV�EHHQ�UHOHDVHG��,�ZLOO�SXEOLVK�D�FRPSDULVRQ�RI�WKH�UHFHLYHU�SHUIRUPDQFH�IRU�D�9%��UHFHLYHU�FRPSDUHG�WR�D�UHFHLYHU�ZULWWHQ�LQ�9LVXDO�%DVLF��1(7�DW�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP��

)LJXUH������8VHU�,QWHUIDFH�IRU�VKRZLQJ�WUDFH�FDOOV�

5HPRWH�5HFHLYHU
,�KDYHQ
W�DFWXDOO\�EXLOW�D�UHPRWH�UHFHLYHU�IRU�D�QXPEHU�RI�UHDVRQV�

x 7KH�8,�VKRZQ�LQ�)LJXUH�����KDV�WKH�FDSDELOLW\�WR�LPSRUW�ILOHV�IURP�GLIIHUHQW�PDFKLQHV�VR�WKDW�WKH�FRPSOHWH�FDOO�VWDFN�FDQ�EH�DQDO\]HG�DIWHUZDUG�x 0RVW�RIWHQ�LW
V�QRW�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�GLIIHUHQW�WLHUV�WKDW�LV�WKH�SUREOHP��:KHQ�WKH�WLHU�ZLWK�WKH�SUREOHP�LV�IRXQG��LW�FDQ�EH�DQDO\]HG�LQ�LVRODWLRQ�x ,W
V�TXLWH�RIWHQ�WKH�FDVH�WKDW�DW�OHDVW�WZR�WLHUV��VXFK�DV�WKH�:HE�DSSOLFDWLRQ�DQG�WKH�&20��FRPSRQHQWV��SK\VLFDOO\�H[HFXWH�DW�RQH�PDFKLQH��6RPHWLPHV��EXW�OHVV�RIWHQ���WKH�64/�6HUYHU�H[HFXWHV�WKHUH�WRR�x ,W
V�LQFUHDVLQJO\ FRPPRQ�WR�ILQG�SURGXFWV�IRU�UHPRWH�DGPLQLVWUDWLRQ�LQVWDOOHG�DW�WKH�VHUYHUV��,�FDQ�WKHQ�LQVWDOO�P\�WUDFH�UHFHLYHU�DW�WKH�VHUYHU�DV�XVXDO��EXW�VLW�DQG�YLHZ�WKDW�VSHFLILF�VHUYHU�IURP�D�UHPRWH�FRPSXWHU�
1RWH
8QIRUWXQDWHO\²LQ�P\�WHVWV²P\�WUDFH�UHFHLYHU�GRHVQ
W ZRUN�LQ�D�7HUPLQDO�6HUYLFHV�VHVVLRQ��EXW�LW�ZRUNV�MXVW�ILQH�ZLWK�RWKHU�SURGXFWV�IRU�UHPRWH�DGPLQLVWUDWLRQ�

$OWKRXJK�,�KDYHQ
W�KDG�D�XVH�IRU�LW�\HW��,�KDYH�SODQQHG�KRZ�,�FDQ�EXLOG�D�VROXWLRQ��$�VLPSOH�RQH�ZRXOG�EH�WR�FUHDWH�D�&20��FRPSRQHQW�WKDW�FRQVXPHV�P\�2XWSXW'HEXJ6WULQJ�� UHFHLYHU�DW�WKH�
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UHPRWH�VHUYHU��7KDW�&20��FRPSRQHQW�ZLOO�WKHQ�VHQG�D�FDOOEDFN��RU�SHUKDSV�D�&20��HYHQW��WR�DQRWKHU�FRPSRQHQW�OLYLQJ�DW�WKH�PDLQ�UHFHLYHU�PDFKLQH���7KH�FDOOV�ZRXOG�EH�EXIIHUHG�LQ�WKLV�FDVH��WRR��DQG�VHQW�RQO\�SHULRGLFDOO\���7KH�VHFRQG�&20��FRPSRQHQW�ZLOO�UHSOD\�WKH�2XWSXW'HEXJ6WULQJ�� FDOO�ORFDOO\��DQG�WKHQ�HYHU\WKLQJ�ZRUNV�RXW�DV�QRUPDO�
:KDW�,�FRQVLGHU�WKH�PDLQ�SUREOHP�LV�WKH�WLPH�V\QFKURQL]DWLRQ�EHWZHHQ�FRPSXWHUV��+RZHYHU��,�FRXOG�DGG�DQ�³H[HUFLVH�VFHQDULR�´�ZLWK�QXPEHUHG�PHVVDJHV�VR�WKDW�WKH�VROXWLRQ�FDQ�OHDUQ�DERXW�WKH�WLPH�GLIIHUHQFH�EHWZHHQ�WKH�FRPSXWHUV�DQG�DGMXVW�IRU�LW�

1RWH
<RX�VKRXOG�DOVR�FKHFN�RXW�WKH�6\V,QWHUQDOV� VROXWLRQ�WR�UHFHLYH�2XWSXW'HEXJ6WULQJ��FDOOV�UHPRWHO\��7KH\�WUDQVIHU�WKH�FDOOV�E\�7&3�,3�

)LOWHULQJ
,�ZDQW�WR�EH�DEOH�WR�XVH�ILOWHULQJ�ERWK�DW�WKH�VHQGHU�DQG�DW�WKH�UHFHLYHU��7KH�PRWLYDWLRQ�IRU�KDYLQJ�ILOWHULQJ�DYDLODEOH�DW�WKH�VHQGHU�LV�WR�DYRLG�H[SHQVLYH�FDOOV�ZKHQ�WKH\�DUH�QRW�QHHGHG��7KLV�LV�HYHQ�PRUH�LPSRUWDQW�LI�\RX�UHFHLYH�IURP�D�UHPRWH�FRPSXWHU�ZKHQ�WKH�WUDQVSRUW�PHFKDQLVP�LWVHOI�LV�H[SHQVLYH��6RPH�RI�WKH�DYDLODEOH�ILOWHULQJ�SRVVLELOLWLHV�DUH�DV�IROORZV�

x &DWHJRU\��VXFK�DV�RQO\�PDNLQJ�FDOOV�WR�7UDFH(UURU�� DQG�7UDFH$VVHUW���x &RPSXWHU�QDPHx (;(�'//x 3URFHVV�,'x 7KUHDG�,'x 6RXUFHx 8VHU
,W
V�DOVR�SRVVLEOH�RQ�WKH�UHFHLYHU
V�VLGH�WR�ILOWHU�DZD\�2XWSXW'HEXJ6WULQJ�� FDOOV�IURP�RWKHU�DSSOLFDWLRQV��IRU�H[DPSOH��06�2IILFH�DQG�,QWHUQHW�([SORUHU��WKDW�ZRXOG�RWKHUZLVH�LQWHUIHUH�ZLWK�WKH�YLHZ�RI�\RXU�FDOOV��<RX�FDQ�FRQILJXUH�ERWK�WKH�UHFHLYHU�VLGH�ILOWHU�DQG�WKH�VHQGHU�VLGH�ILOWHU�IURP�WKH�YLHZHU�8,��)LJXUH�����VKRZV�WKH�GLDORJ�IRU�GRLQJ�WKLV�

)LJXUH������)LOWHU�GLDORJ�IRU�FRQILJXULQJ�ERWK�WKH�UHFHLYHU�DQG�WKH�VHQGHU�V��

&RQILJXUDWLRQ
7KH�FRQILJXUDWLRQ�LQIRUPDWLRQ��VXFK�DV�VHQGHU�VLGH�ILOWHULQJ�DQG�WUDFLQJ�DFWLYDWLRQ��LV�VWRUHG�LQ�;0/�IRUPDW�LQ�D�FRXSOH�RI��FRQILJ ILOHV� 7KHUH�ZLOO�EH�RQH�IRU�WKH�PDFKLQH��RQH�IRU�HYHU\�DSSOLFDWLRQ��DQG�RQH�IRU�WKH�UHFHLYHU�8,�LWVHOI��ZLWK�WKH�FOLHQW�ILOWHULQJ���7KH�DSSOLFDWLRQ��FRQILJ ILOH�ZLOO�EH�UHDG�ILUVW��DQG�WKHQ�WKH�PDFKLQH��FRQILJ ILOH�ZLOO�EH�UHDG�
$�JUHDW�GHDO�RI�FRQILJXUDWLRQ�LQIRUPDWLRQ�RWKHU�WKDQ�WUDFLQJ�LV�DOVR�IRXQG�LQ�WKHVH�ILOHV��VXFK�DV�WKH�FRQQHFWLRQ�VWULQJ�DQG�KRZ�RIWHQ�WKH�FRQILJXUDWLRQ�ILOH�VKRXOG�EH�FKHFNHG�IRU�QHZ�LQIRUPDWLRQ��
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/LVWLQJ�����VKRZV�DQ�H[DPSOH�RI�VXFK�D�FRQILJXUDWLRQ�ILOH��EXW�RQO\�ZLWK�WKH�WUDFLQJ�VHWWLQJV���1RWH�WKH�ZLOGFDUGV�DQG�PXOWLSOH�FKRLFHV�IRU�ILOWHULQJ�RQ�WKH�VRXUFH�PHWKRG�
/LVWLQJ�����([DPSOH�RI��FRQILJ )LOH
�FRQILJXUDWLRQ!�MQVN�LQVWUXPHQWDWLRQ�WUDFH�DFWLYH ���!�ILOWHULQJ!�DGG�QDPH �HUURU��YDOXH ����!�DGG�QDPH �DVVHUW��YDOXH ����!�DGG�QDPH �PHVVDJH��YDOXH ����!�DGG�QDPH �VRXUFH��YDOXH �$GG��)HWFK��!��ILOWHULQJ!��MQVN�LQVWUXPHQWDWLRQ�WUDFH!��FRQILJXUDWLRQ!
7KH��FRQILJ ILOHV�ZLOO�EH�DGPLQLVWHUHG�E\�WKH�ILOWHU�GLDORJ��DV�ZDV�VKRZQ�LQ�)LJXUH������EXW�WKH\�FDQ�DOVR�EH�DGPLQLVWHUHG�PDQXDOO\�
/HW
V�WDNH�D�FORVHU�ORRN�DW�KRZ�FHQWUDOL]DWLRQ�DQG�FDWHJRUL]DWLRQ�KDYH�EHHQ�LPSOHPHQWHG�IRU�WKH�GLIIHUHQW�WLHUV��)LUVW��OHW
V�ORRN�DW�KRZ�,�LPSOHPHQWHG�LW�LQ�WKH�GDWDEDVH�WLHU�
7UDFLQJ�LQ�6WRUHG�3URFHGXUHV
/HW
V�VWDUW�IURP�WKH�ERWWRP��WKDW�LV��IURP�WKH�GDWDEDVH��$V�DOZD\V��,�FDOO�VPDOO�KHOSHU�URXWLQHV�IRU�P\�WUDFLQJ�QHHGV�WR�DYRLG�FRGH�EORDW��7KH�IROORZLQJ�LV�WKH�FROOHFWLRQ�RI�VWRUHG�SURFHGXUHV�XVHG�IRU�WUDFLQJ�
-QVN7UDFHB$VVHUW��-QVN7UDFHB%HJLQ��-QVN7UDFHB(QG��-QVN7UDFHB(UURU��-QVN7UDFHB0HVVDJH��-QVN7UDFHB:ULWH��
/HW
V�WDNH�D�ORRN�DW�D�IHZ�RI�WKRVH�VWRUHG�SURFHGXUHV�DQG�KRZ�WKH\�DUH�FDOOHG��7KH�VLJQDWXUH�RI�WKH�-QVN7UDFHB%HJLQ�� SURFHGXUH�LV�VKRZQ�LQ�/LVWLQJ�����
/LVWLQJ�����6LJQDWXUH�IRU�-QVN7UDFHB%HJLQ�� 6WRUHG�3URFHGXUH
&5($7(�352&('85(�-QVN7UDFHB%HJLQ�#VRXUFH�XGGW6RXUFH��#XVHU,G�XGGW8VHU,G� �

�
7KH�RQO\�LQIRUPDWLRQ�WKDW�QHHGV�WR�EH�VHQW�LV�WKH�QDPH�RI�WKH�VWRUHG�SURFHGXUH�WKDW�ZDV�HQWHUHG��1RUPDOO\��,�XVH�D�VWDQGDUGL]HG�FRGH�VWUXFWXUH�IRU�P\�VWRUHG�SURFHGXUHV�WRR��,�ZLOO�GLVFXVV�WKLV�LQ�&KDSWHU����)RU�QRZ��,
OO�MXVW�VKRZ�D�WUDFH�FDOO�LQ�/LVWLQJ�����ZLWKRXW�D�FRPSOHWH�VWRUHG�SURFHGXUH�
/LVWLQJ�����0DNLQJ�D�7UDFH�&DOO�LQ�D�6WRUHG�3URFHGXUH
6(7�#WKH6RXUFH� �2%-(&7B1$0(�##352&,'�(;(&�-QVN7UDFHB%HJLQ�#WKH6RXUFH
,Q�/LVWLQJ������\RX�FDQ�VHH�WKDW�,�XVH�2%-(&7B1$0(�� LQVWHDG�RI�KDUG�FRGLQJ�WKH�QDPH�RI�WKH�VWRUHG�SURFHGXUH���,�GLG�WKLV�PDLQO\�IRU�LQVWUXFWLRQDO�UHDVRQV��,�PRVW�RIWHQ�KDUG�FRGH�WKH�VWRUHG�SURFHGXUH�QDPH�DQG�6(7 LW�WR�WKH�#WKH6RXUFH YDULDEOH�LQVWHDG���7KHQ�,�VHQG�D�-QVN7UDFHB%HJLQ�� WUDFH�FDOO��,W
V�DV�VLPSOH�DV�WKDW��2I�FRXUVH��ZKHQ�\RX�FDOO�-QVN7UDFHB%HJLQ����IRU�H[DPSOH��LW
V�LPSRVVLEOH�WR�WHOO��DQG�\RX�VKRXOGQ
W�FDUH��ZKDW�PHFKDQLVP�LV�UHDOO\�XVHG�IRU�VHQGLQJ�WKH�WUDFH�FDOO���+DYH�,�PHQWLRQHG�WKDW�,�OLNH�LQIRUPDWLRQ�KLGLQJ"�
$V�\RX�VDZ�LQ�/LVWLQJ������,�GLGQ
W�SURYLGH�DQ�#XVHU,G SDUDPHWHU��7KLV�LV�EHFDXVH�LW�LV�QRW�DOZD\V�NQRZQ��7\SLFDOO\��WKH�UHDO�XVHU�LVQ
W�ORJJHG�LQ�WR�WKH�64/�6HUYHU��7R�VRPH�VWRUHG�SURFHGXUHV��D�XVHU�LGHQWLILHU�LV�SURYLGHG�DV�D�SDUDPHWHU��,I�LW�LV�NQRZQ�LQ�WKH�VWRUHG�SURFHGXUH��LW�VKRXOG�EH�XVHG�ZKHQ�FDOOLQJ�WKH�WUDFH�PHWKRGV�

1RWH
,�ZLOO�GLVFXVV�XVHUV�DQG�DXWKHQWLFDWLRQ�LQ�PRUH�GHWDLO�LQ�&KDSWHU���
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7KH�VLJQDWXUH�RI�WKH�-QVN7UDFHB0HVVDJH�� SURFHGXUH�LV�RQO\�VOLJKWO\�ODUJHU�WKDQ�IRU�WKH�-QVN7UDFHB%HJLQ�� SURFHGXUH��VHH�/LVWLQJ�������+HUH��D�SDUDPHWHU�LV�DGGHG��ZKLFK�LV�PRVW�RIWHQ�XVHG�IRU�LQVSHFWLQJ�D�YDULDEOH�QDPH�DQG�LWV�YDOXH�
/LVWLQJ�����6LJQDWXUH�IRU�-QVN7UDFHB0HVVDJH 6WRUHG�3URFHGXUH
&5($7(�352&('85( -QVN7UDFHB0HVVDJH�#VRXUFH�XGGW6RXUFH��#PHVVDJH�9$5&+$5�������#XVHU,G�XGGW8VHU,G� �

�
7KH�ODVW�VWRUHG�SURFHGXUH�LQ�WKH�SUHYLRXV�OLVW��-QVN7UDFHB:ULWH����FRXOG�EH�XVHG�E\�DOO�RWKHU�WUDFH�SURFHGXUHV�IRU�FHQWUDOL]LQJ�WKH�ILQDO�FDOO�WR�2XWSXW'HEXJ6WULQJ��� <HV��,�NQRZ�WKDW�,�FDQ
W�FDOO�WKH�:LQ���$3,�GLUHFWO\�IURP�VWRUHG�SURFHGXUHV��EXW�WKHUH�DUH�RWKHU�DOWHUQDWLYHV��%HIRUH�,�GLVFXVV�WKH�GLIIHUHQW�DOWHUQDWLYHV�IRU�FDOOLQJ�2XWSXW'HEXJ6WULQJ����,
G�OLNH�WR�VKRZ�DQ�H[DPSOH�RI�D�FDOO�VWDFN�IRU�ZKHQ�WKH�WUDFLQJ�VWRUHG�SURFHGXUHV�DUH�XVHG��,Q�)LJXUH������\RX�FDQ�VHH�WKDW�WKH�VWRUHG�SURFHGXUH�2UGHUB,QVHUW�� FDOOV�-QVN7UDFHB%HJLQ����ZKLFK�LQ�WXUQ�FDOOV�-QVN7UDFHB:ULWH���

)LJXUH������([DPSOH�RI�FDOO�VWDFN�IRU�WKH�WUDFLQJ�VROXWLRQ�

,I�,�ZDQW�WR�FDOO�2XWSXW'HEXJ6WULQJ�� IURP�P\�VWRUHG�SURFHGXUHV��WKHUH�DUH�VHYHUDO�ZD\V�WR�GR�WKLV��,�ZLOO�GLVFXVV�WKUHH�RI�WKHP�LQ�D�OLWWOH�PRUH�GHWDLO�
,PSOHPHQWDWLRQ�2SWLRQ����&20�$XWRPDWLRQ
,W
V�TXLWH�VLPSOH�WR�ZUDS�WKH�2XWSXW'HEXJ6WULQJ�� FDOO�LQ�D�&20�FRPSRQHQW�DQG�WKHQ�XVH�&20�$XWRPDWLRQ��RU�2/(�$XWRPDWLRQ��DV�64/�6HUYHU�VWLOO�FDOOV�LW��IURP�WKH�VWRUHG�SURFHGXUHV�WR�LQVWDQWLDWH�WKH�FRPSRQHQW�DQG�FDOO�D�PHWKRG��<RX�VKRXOG�EH�FDUHIXOEHFDXVH�\RX�ZLOO��RI�FRXUVH��WDNH�DZD\�UHVRXUFHV�WKDW�64/�6HUYHU�FRXOG�KDYH�XVHG�LQVWHDG���,Q�P\�FDVH��,�ZURWH�WKH�&20�FRPSRQHQW�LQ�9%��VR�WKHUH�ZLOO�EH�D�FRXSOH�RI�0%V�RI�5$0�RFFXSLHG�MXVW�IRU�WKLV�VPDOO�WRRO�LI�LW�LV�WKH�RQO\�9%��DSSOLFDWLRQ�UXQQLQJ�RQ�WKH�64/�6HUYHU��
<RX�VKRXOG�DOVR�PDNH�VXUH�\RX�NQRZ�WKDW�WKH�VRXUFH�FRGH�LV�VDIH�IRU�WKH�&20�FRPSRQHQW��,W�ZLOO�UXQ�LQ�64/�6HUYHU
V�DGGUHVV�VSDFH�VR�LW�FDQ�EULQJ�GRZQ�64/�6HUYHU�DQG�LW�FDQ�DOVR�EH�XVHG�IRU�D�KDFNHU�DWWDFN�
,Q�P\�RSLQLRQ��&20�$XWRPDWLRQ�LQ�64/�6HUYHU�LV�PXFK�PRUH�VXLWDEOH�ZKHQ�\RX�KDYH�ODUJH�JUDQXODU�FDOOV�WKDW�ZLOO�WDNH�VRPH�WLPH�WR�UXQ�DQG�WKDW�ZRQ
W�EH�FDOOHG�IUHTXHQWO\��7KLV�LV�EHFDXVH�WKHUH�LV�TXLWH�D�ORW�RI�RYHUKHDG�DVVRFLDWHG�ZLWK�WKH�LQVWDQWLDWLRQ�PHWKRG�FDOO�GHVWUR\�PHFKDQLVPV��6HQGLQJ�WUDFH�FDOOV�GRHVQ
W�ILW�WKH�GHVFULSWLRQ�RI�ODUJH�JUDQXODU�FDOOV��EHFDXVH�WUDFH�FDOOV�DUH�WKH�RSSRVLWH��<RX�ZLOO�VHQG�SOHQW\�RI�WKHP�IRU�D�VLQJOH�UHTXHVW�IURP�WKH�XVHU��DQG�HDFK�WUDFH�FDOO�ZLOO��LQ�LWVHOI��GR�YHU\�OLWWOH�DQG�LW�ZRQ
W�WDNH�PXFK�WLPH�
,PSOHPHQWDWLRQ�2SWLRQ����[SBFPGVKHOO��
,W�ZRXOG�EH�HDV\�WR�ZULWH�DQ�(;(�WKDW�PDNHV�DQ�2XWSXW'HEXJ6WULQJ�� FDOO�E\�XVLQJ�WKH�FRPPDQG�SDUDPHWHU��7KLV�(;(�FRXOG�EH�FDOOHG�IURP�VWRUHG�SURFHGXUHV�ZLWK�KHOS�IURP�[SBFPGVKHOO����7KLV�ZLOO�FRQVXPH�D�ORW�RI�UHVRXUFHV��7KHUHIRUH��,�ILQG�WKLV�VROXWLRQ�OHDYHV�D�ORW�WR�EH�GHVLUHG�
(YHQ�VR��WKHUH�DUH�FHUWDLQO\�VLWXDWLRQV�ZKHQ�[SBFPGVKHOO�� FRPHV�LQ�KDQG\��<RX�ZLOO�VHH�WKLV�ZKHQ�,�GLVFXVV�P\�SURSRVDO�IRU�HUURU�ORJJLQJ�ODWHU�LQ�WKLV�FKDSWHU�
,PSOHPHQWDWLRQ�2SWLRQ����([WHQGHG�6WRUHG�3URFHGXUH



64/�6HUYHU�VXSSRUWV�DQ�$3,�FDOOHG�2SHQ�'DWD�6HUYLFHV��2'6���<RX�FDQ�XVH�LW�IRU�ZULWLQJ�\RXU�RZQ�H[WHUQDO�64/�6HUYHU�UHVRXUFHV�LQ�&��IRU�H[DPSOH��7KH�H[WHQVLRQV�DUH�FDOOHG�H[WHQGHG�VWRUHG�SURFHGXUHV��;3���7KHUH�DUH�D�ORW�RI�H[WHQVLRQV�LQFOXGHG�ZLWK�64/�6HUYHU�WKDW�0LFURVRIW�KDV�EXLOW�DV�H[WHQGHG�VWRUHG�SURFHGXUHV��,Q�9LVXDO�&������WKHUH�LV�D�ZL]DUG�IRU�FUHDWLQJ�DQ�H[WHQGHG�VWRUHG�SURFHGXUH�
:KHQ�,�ZURWH�DQ�H[WHQGHG�VWRUHG�SURFHGXUH�IRU�VHQGLQJ�WUDFH�FDOOV��ZLWK�KHOS�IURP�WKH�ZL]DUG�DQG�D�FROOHDJXH��,�IRXQG�WKDW�LI�,�VHQW�VWULQJV�ORQJHU�WKDQ�����FKDUDFWHUV��WKH�VWULQJV�ZHUH�WUXQFDWHG��,W�WRRN�PH�TXLWH�VRPH�WLPH�WR�ILJXUH�RXW�WKDW�WKH�ZL]DUG�IRU�9LVXDO�&���XVHG�RXWGDWHG�IXQFWLRQDOLW\�IRU�UHFHLYLQJ�SDUDPHWHUV��,�QHHGHG�WR�FKDQJH�WKH�KHDGHU�DQG�OLE�ILOHV�IRU�WKH�2'6�VXSSRUW�WKDW�ZDV�GHOLYHUHG�ZLWK�9LVXDO�&������,W�GLGQ
W�KHOS�WR�XVH�WKH�ILOHV�IURP�WKH�ODWHVW�3ODWIRUP�6'.��EXW�XVLQJ�WKH�VDPSOHV�IURP�64/�6HUYHU
V�RZQ�LQVWDOODWLRQ�&'�520�DQG�WKH�KHDGHU�DQG�OLE�ILOHV�IURP�WKH�VDPH�SODFH�ILQDOO\�PDGH�LW ZRUN��,Q�DGGLWLRQ��,�KDG�WR�H[SRUW�D�IXQFWLRQ��WKH�&�ZD\��WKDW�64/�6HUYHU���DQG������FDOO�WR�VHH�ZKDW�YHUVLRQ�RI�WKH�KHDGHU�ILOHV�WKH�H[WHQGHG�VWRUHG�SURFHGXUH�LV�XVLQJ��
:KHQ�WKHVH�SUREOHPV�DUH�VROYHG�DQG�WKH�H[WHQGHG�VWRUHG�SURFHGXUH�LV�LQVWDOOHG�LQ�WKH�PDVWHUGDWDEDVH��LW
V�YHU\�VLPSOH�WR�XVH�WKH�H[WHQGHG�VWRUH�SURFHGXUH�IURP�\RXU�VWRUHG�SURFHGXUHV��/LVWLQJ������VKRZV�DQ�H[DPSOH�RI�KRZ�WKH�FHQWUDOL]HG�VWRUHG�SURFHGXUH�-QVN7UDFHB:ULWH�� PLJKW�ORRN�
/LVWLQJ������([DPSOH�RI�D�&HQWUDOL]HG�6WRUHG�3URFHGXUH�7KDW�0DNHV�7UDFH�&DOOV
&5($7(�352&('85(�-QVN7UDFHB:ULWH�#WUDFH7\SH�,17��#VRXUFH�XGGW6RXUFH��#PHVVDJH�9$5&+$5��������#XVHU,G�XGGW8VHU,G� �

�$6
'(&/$5(�#WKH'E1DPH�9$5&+$5����6(7�#WKH'E1DPH� �'%B1$0(��
(;(&�PDVWHU��[SBMQVNWUDFHZULWH�#WUDFH7\SH��#VRXUFH��#PHVVDJH��#XVHU,G��##75$1&2817��#WKH'E1DPH

)LQDOO\��WR�EULQJ�WKH�ZKROH�WUDFLQJ�VROXWLRQ�IRU�VWRUHG�SURFHGXUHV�WRJHWKHU��WKH�-QVN7UDFHB%HJLQ��VWRUHG�SURFHGXUH�LV�VKRZQ�LQ�/LVWLQJ������
/LVWLQJ������&RGH�IRU�WKH�-QVN7UDFHB%HJLQ 6WRUHG�3URFHGXUH
&5($7(�352&('85(�-QVN7UDFHB%HJLQ�#VRXUFH�XGGW6RXUFH��#XVHU,G�XGGW8VHU,G� �

�$6(;(&�-QVN7UDFHB:ULWH����#VRXUFH��

��#XVHU,G
6HYHUDO�RI�WKH�GUDZEDFNV�RI�&20�$XWRPDWLRQ�DSSO\�WR�H[WHQGHG�VWRUHG�SURFHGXUHV�WRR��,�DOVR�WKLQN�LW
V�PXFK�KDUGHU�WR�EXLOG�H[WHQGHG�VWRUHG�SURFHGXUHV�WKDQ�&20�FRPSRQHQWV��EXW�WKDW�GHSHQGV�RQ�\RXU�EDFNJURXQG��RI�FRXUVH��2Q�WKH�RWKHU�KDQG��H[WHQGHG�VWRUHG�SURFHGXUHV�KDYH�VHYHUDO�DGYDQWDJHV� WKH�PRVW�LPSRUWDQW�RI�ZKLFK�LV�WKDW�WKH\�DUH�IDVWHU�WKDQ�&20�$XWRPDWLRQ��HVSHFLDOO\�ZKHQ�VHYHUDO�VPDOO�FDOOV�DUH�QHHGHG��ZKLFK�LV�WKH�FDVH�ZLWK�WUDFLQJ��,�PHDVXUHG�D�VLPSOH�VWRUHG�SURFHGXUH�WKDW�RQO\�FRPSOHWHG�D�VLQJOH�XSGDWH�DQG�KDG�-QVN7UDFHB%HJLQ�� DQG -QVN7UDFHB(QG��WUDFH�FDOOV��:KHQ�WKH�WUDFH�FDOOV�ZHUH�GRQH�ZLWK�P\�H[WHQGHG�VWRUHG�SURFHGXUH��,�FRXOG�H[HFXWH�WKH�VWRUHG�SURFHGXUH�DOPRVW�WZLFH�DV�PDQ\�WLPHV�LQ�D�FHUWDLQ�WLPH�IUDPH�WKDQ�ZKHQ�&20�$XWRPDWLRQ�ZDV�XVHG�LQVWHDG�
6WDUW�DQG�6WRS�7UDFLQJ�'XULQJ 3URGXFWLRQ
,�XVH��FRQILJ ILOHV�IRU�GHWHUPLQLQJ�ZKHWKHU�WUDFH�FDOOV�VKRXOG�RU�VKRXOG�QRW�EH�VHQW�IURP�P\�FRPSRQHQWV��7KH��FRQILJ ILOHV�DUH�UHDG�DW�FHUWDLQ�WLPH�LQWHUYDOV�VR�WKDW�UHDGLQJ�GRHV�QRW�EHFRPH�WKH�ERWWOHQHFN�LW�ZRXOG�KDYH�EHFRPH�LI�,�KDG�UHDG�WKHPEHIRUH�HDFK�WUDFH�FDOO�ZDV�GRQH�
$W�ILUVW��,�WKRXJKW�,�VKRXOG�UHDG�IURP�WKH��FRQILJ ILOHV�LQ�P\�VWRUHG�SURFHGXUHV�WRR�EHFDXVH�LW�ZRXOG��RI�FRXUVH��EH�HDVLHVW�WR�FRQWURO�WKH�WUDFLQJ�IRU�DOO�WKH�WLHUV�ZLWK�WKH�VDPH�PHFKDQLVP��,�FRXOG�KDYH�XVHG�[SBFPGVKHOO�� IRU�UHDGLQJ�IURP�WKH�ILOHV��VR�LW�ZRXOGQ
W�KDYH�EHHQ�GLIILFXOW��EXW�LW�ZRXOG�VORZ�GRZQ�WKH�WUDFLQJ��,�FRXOGQ
W�FRPH�XS�ZLWK�D�UHDOO\�JRRG�FDFKH�VROXWLRQ�IRU�KRZ�WR�VWRUH�WKH��FRQILJ YDOXHV�IRU�P\�VWRUHG�SURFHGXUHV��,QVWHDG��,�GHFLGHG�WR�OHW�WKH�GHYHORSHU�DGPLQLVWUDWRU�JR�LQ�GLUHFWO\�DQG�FRPPHQW�XQFRPPHQW�FRGH�LQ�WKH�VWRUHG�SURFHGXUHV��VXFK�DV�-QVN7UDFHB%HJLQ����-QVN7UDFHB(QG����DQG�VR�RQ��RU�RQO\�LQ�-QVN7UDFHB:ULWH�� LI�DOO�FDOOV�DUH�PDGH�WKURXJK�WKDW�RQH��7KLV�LV�QRW�WKH�SHUIHFW�VROXWLRQ��EXW�LV�WKH�RQH�,SUHIHU�
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,�NHHS�DQ�LQVWDQFH�RI�DOO�WKH�VWRUHG�SURFHGXUHV�PHQWLRQHG�LQ�WKLV�VHFWLRQ�LQ�HYHU\�GDWDEDVH��7KLV�ZD\��,�FDQ�VWDUW�WUDFLQJ�LQ�MXVW�RQH�VSHFLILF�GDWDEDVH�DQG�QRW�KDYH�LW�VWDUWHG�IRU�DOO�WKH�GDWDEDVHV�RI�WKDW�SDUWLFXODU�64/�6HUYHU�LQVWDQFH�
6HQGHU�)LOWHULQJ�RI�7UDFH�&DOOV�IRU�6WRUHG�3URFHGXUHV
,I�\RX�OHW�-QVN7UDFHB%HJLQ����DQG�VR�RQ��FRPSOHWH�WKH�WUDFH�FDOOV�GLUHFWO\��\RX�KDYH�D�VLPSOH�ZD\�RI�ILOWHULQJ��VXFK�DV�RQO\�DOORZLQJ�WUDFH�FDOOV�RI�D�FHUWDLQ�W\SH�WR�EH�GRQH��,W�ZLOO�DOVR�JLYH�\RX�D�VPDOO�SHUIRUPDQFH�JDLQ�EHFDXVH�\RX�VNLS�FDOOLQJ�WKH�-QVN7UDFHB:ULWH�� SURFHGXUH��2Q�WKH�RWKHU�KDQG��,�ILQG�LW�HDVLHU�WR�DOZD\V�XVH�-QVN7UDFHB:ULWH����,W�PHDQV�,�RQO\�KDYH�RQH�SODFH�WR�DGG�DOO�VHQGHU�ILOWHULQJ��7KLV�ZRUNV��IRU�H[DPSOH��LI�,�DP�LQWHUHVWHG�RQO\�LQ�WKH�WUDFH�FDOOV�IURP�WKUHH�VSHFLILF�VWRUHG�SURFHGXUHV�RU�FRQFHUQHG�RQO\�DERXW��0HVVDJH� WUDFH�FDOOV�FRQWDLQLQJ�D�FHUWDLQ�YDULDEOH��DQG�VR�RQ��$QG��DV�,�VDLG�HDUOLHU��ZKHQ�\RX�GRQ
W�ZDQW�WR�KDYH�WUDFLQJ�DFWLYDWHG��\RX�MXVW�FRPPHQW�RXW�WKH�FRGH�LQ�-QVN7UDFHB:ULWH�� DQG�RSWLRQDOO\�LQ�-QVN7UDFHB%HJLQ����DQG�VR�RQ�

1RWH
,W�ZRXOG�EH�SRVVLEOH�WR�FRQWURO�WKH�VHUYHU�VLGH�ILOWHULQJ�IRU�VWRUHG�SURFHGXUH�WUDFLQJ�IURP�WKH�8VHU�,QWHUIDFH�,�VKRZHG�LQ�)LJXUH������EXW�,�KDYHQ
W�LPSOHPHQWHG�WKLV��,�ILQG�LW�FRQYHQLHQW�WR�WDNH�FDUH�RI�LW�GLUHFWO\�DQG�PDQXDOO\�LQ�WKH�-QVN7UDFHB:ULWH�� VWRUHG�SURFHGXUH�

7UDFLQJ�1HHGV�LQ��1(7�&RPSRQHQWV
)RU�P\�WUDFLQJ�QHHGV�LQ��1(7�FRPSRQHQWV��,�XVH�D�VLPSOHU�VROXWLRQ�WKDQ�WKH�EXLOW�LQ�%DVH�&ODVV�/LEUDU\��%&/��WUDFLQJ�VROXWLRQ��,�FUHDWHG�D�QHZ�FODVV�ZLWKLQ�P\�RZQ�QDPHVSDFH��/HW
V�WDNH�D�ORRN�DW�WKH�FODVV�
$�1HZ�&ODVV��-QVN�,QVWUXPHQWDWLRQ�7UDFH
,Q�WKLV�VHFWLRQ��,�SURSRVH�WKDW�\RX�XVH�-QVN�,QVWUXPHQWDWLRQ�7UDFH LQVWHDG�RI�6\VWHP�'LDJQRVWLFV�7UDFH��7KH�FODVVHV�DUH�TXLWH�GLIIHUHQW��7KH�ILUVW�WKLQJ�\RX
OO QRWLFH�LV�WKH�VHOHFWLRQ�RI�PHWKRGV�LQ�P\�FODVV��7KH�RQO\�PHWKRGV�RI�WKH�FODVV�DUH�7UDFH%HJLQ����7UDFH(QG����7UDFH0HVVDJH����7UDFH(UURU����DQG�7UDFH$VVHUW����7KHLU�VLJQDWXUHV�DUH�DOO�VLPLODU�LQ�WKDW�WKH\�DOO�UHTXLUH�WKH�IROORZLQJ�SDUDPHWHUV�

x VRXUFH² ,W�ZRXOG�EH�HDV\�WR�DGG�DQ�RYHUORDGHG�YHUVLRQ�RI�HDFK�PHWKRG�WKDW�\RX�FDQ�XVH�LI�\RX�GRQ
W�ZDQW�WR�JLYH�WKH�VRXUFH�\RXUVHOI��7KHQ��UHIOHFWLRQ�ZLOO�EH�XVHG�WR�GHFLGH�IURP�ZKHUH�WKH�FDOO�ZDV�PDGH��+DQGLQJ�RYHU�D�FRQVWDQW�VWULQJ�LV�PXFK�IDVWHU��EXW�OHVV�SURGXFWLYH��$QRWKHU�UHDVRQ�IRU�H[SOLFLWO\�KDQGLQJ�RYHU�VRXUFH DV�D�6WULQJ LV�WKDW�LW�GRHVQ
W�PDWWHU�LI�WKH�WUDFH�PHWKRG�KDV�EHHQ�ZUDSSHG�ZLWKLQ�DQRWKHU�PHWKRG�x H[H2U'OO1DPH² -XVW�DV�ZLWK�VRXUFH��UHIOHFWLRQ�FRXOG�EH�XVHG�WR�ILQG�RXW�IURP�ZKDW�(;(�RU�'//�WKH�FDOO�ZDV PDGH��2QFH�DJDLQ��LW
V�IDVWHU�WR�KDQG�WKDW�LQIRUPDWLRQ�RYHU�WR�WKH�WUDFH�PHWKRG�DQG��LQ�WKLV�FDVH��DOO�WKDW�LV�QHHGHG�LV�D�3XEOLF�&RQVW IRU�WKH�FRPSOHWH�SURMHFW�
6RPH�RI�WKH�PHWKRGV��7UDFH0HVVDJH�� DQG�7UDFH$VVHUW����WDNH�D�WKLUG�SDUDPHWHU��QDPHO\�

x PHVVDJH² +HUH��WKH�YDOXH�RI�D�FHUWDLQ�YDULDEOH�FDQ�EH�LQVSHFWHG�RU�DQ�HUURU�PHVVDJH�FDQ�EH�VKRZQ�
7UDFH(UURU�� WDNHV�DQ�H[FHSWLRQ�DV�SDUDPHWHU�LQVWHDG�RI�WKH�PHVVDJH�SDUDPHWHU���0RUH�DERXW�WKLV�LQ�&KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´
'LIIHUHQW�6LJQDWXUHV
7R�PDNH�WKH�FODVV�DV�XVDEOH�DV�SRVVLEOH��,�GHFLGHG�WR�RYHUORDG�WKH�PHWKRGV��$OO�PHWKRGV�FDQ�DOVR�WDNH�RQH�RU�ERWK�RI�WKH�IROORZLQJ�SDUDPHWHUV�

x XVHU,G² 7KLV�LV�WKH�XVHU�ZKR�LV�XVLQJ�WKH�FRPSRQHQW�ULJKW�QRZ��LI�LW�LV�NQRZQ�DV�D�SDUDPHWHU�RU�YLD�6HFXULW\&DOO&RQWH[W�x WUDQVDFWLRQ² 7KLV�LQGLFDWHV�ZKHWKHU�WKH�LQVWDQFH�LV�SDUWLFLSDWLQJ�LQ�D�WUDQVDFWLRQ�
7R�PDNH�LW�HDV\�WR�XVH�WUDFLQJ�ZLWK�VHUYLFHG�FRPSRQHQWV��,�DOVR�FUHDWHG�WKH�-QVN�,QVWUXPHQWDWLRQ�6HUYLFHG7UDFH FODVV��ZKLFK�LQKHULWV�IURP�-QVN�,QVWUXPHQWDWLRQ�7UDFH��+HUH��WKH�WUDFH�PHWKRGV�JUDE�D�&RQWH[W8WLO REMHFW�VR�WKDW�WKH�UHTXLUHG�LQIRUPDWLRQ��XVHU,G DQG�WUDQVDFWLRQ��FDQ�EH�WDNHQ�IURP�WKHUH�
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7R�VXPPDUL]H�WKH�GHVLJQ��,�KDYH�SURYLGHG�WKH�FODVV�GLDJUDP�LQ�)LJXUH������+HUH�\RX�FDQ�VHH�WKH�FODVVHV�,�MXVW�GLVFXVVHG�
)LJXUH������&ODVV�GLDJUDP�IRU�WKH�WUDFLQJ�VROXWLRQ�

)RUZDUGLQJ�WKH�&DOO
,QWHUQDOO\��WKH�-QVN�,QVWUXPHQWDWLRQ�7UDFH FODVV�FRXOG�HDVLO\�FKRRVH�DPRQJ�VHYHUDO�GLIIHUHQW�LPSOHPHQWDWLRQV��7KH�WZR�PRVW�W\SLFDO�WR�FKRRVH�IURP�DUH�WR�FDOO�6\VWHP�'LDJQRVWLFV�7UDFH�:ULWH,I�� RU�WR�GLUHFWO\�PDNH�2XWSXW'HEXJ6WULQJ�� FDOOV�YLD�3�,QYRNH��7KH�IRUPHU�LV�LGHDO�WR�XVH�LI�\RX�RQO\�ZDQW�WR�OLVWHQ�WR�\RXU�PDQDJHG�FRGH��ZKLOH�WKH�ODWWHU�LV�ZKDW�,�ZLOO�GLVFXVV�PRVW��EHFDXVH�,�OLNH�WR�FROOHFW�WUDFH�LQIRUPDWLRQ�IURP�GLIIHUHQW�WLHUV�DQG�SURFHVVHV�RQ�WKH�V\VWHP�DQG�SUHVHQW�WKHP�LQ�RQH�OLVW�RI�PHVVDJHV�
)RUPDW�RI�WKH�6WULQJ
$V�,�VDLG�HDUOLHU��,�QHHG�D�VWULQJ�LQ�ZKLFK�WKH�GLIIHUHQW�SDUWV�DUH�VHSDUDWHG�ZLWK�WDEV��/LVWLQJ������VKRZV�DQ�H[DPSOH�LQ�ZKLFK�6WULQJ�)RUPDW�� KDV�EHHQ�XVHG�WR�FUHDWH�D�VWULQJ�
/LVWLQJ������([DPSOH�RI�+RZ�WR�8VH�6WULQJ�)RUPDW��
'LP�DQ7PS�$V�6WULQJ� �6WULQJ�)RUPDW��^��`�_^��`�_^��`����B�+HOOR����:RUOG����7RGD\��
8QIRUWXQDWHO\��,�KDYHQ
W�IRXQG�RXW�KRZ�WR�DGG�YE7DE WR�WKH�WHPSODWH�VWULQJ��DSDUW�IURP�KDYLQJ�D�SODFHKROGHU�VXFK�DV�^�`�IRU LW���,Q�&���?W LV�XVHG�IRU�WKH�FRQWURO�FKDUDFWHU�WDE��:KHQ�,�GLG�D�TXLFN�DQG�GLUW\�WHVW�FRPSDULQJ�6WULQJ�)RUPDW�� DQG�D�6WULQJ%XLOGHU REMHFW�IRU�EXLOGLQJ�WKH�WUDFH�PHVVDJH��WKH�6WULQJ%XLOGHU VROXWLRQ�ZDV�PXFK�IDVWHU��7KHUHIRUH��,�GHFLGHG�WR�XVH�6WULQJ%XLOGHULQVWHDG��6WULQJ%XLOGHU ZRUNV�YHU\�ZHOO��DQG�WKH�FRGH�LV�DOPRVW�DV�UHDGDEOH�DV�ZLWK�



6WULQJ�)RUPDW�����7KH�UHDO�SRZHU�RI�)RUPDW�� LV�WKH�FDSDELOLW\�WR�DFFHSW�FXVWRP�IRUPDWV�DQG�,)RUPDW3URYLGHU REMHFWV��
0DNLQJ�DQ�2XWSXW'HEXJ6WULQJ�� &DOO
6XSSRVH�WKDW�,�ZDQW�WR�PDNH�DQ�2XWSXW'HEXJ6WULQJ�� FDOO��7KH�HDVLHVW�VROXWLRQ�LV�WR�XVH�6\VWHP�'LDJQRVWLFV�7UDFH�:ULWH,I EHFDXVH�WKH�'HIDXOW7UDFH/LVWHQHU ZLOO�IRUZDUG�WKH�PHVVDJH�DV�DQ�2XWSXW'HEXJ6WULQJ�� FDOO��6WLOO��,�EHOLHYH�\RX�JHW�EHWWHU�WKURXJKSXW�E\�XVLQJ�3�,QYRNH� DQG�,�KDYH�GHFLGHG�WKLV�LV�WKH�VROXWLRQ�WR�JR�IRU��7KDQNV�WR�FHQWUDOL]DWLRQ��LW
V�YHU\�VLPSOH�WR�FKDQJH�LI�P\�JXHVV�SURYHV�ZURQJ���:KHQ�YHUVLRQ���RI��1(7�KDV�VKLSSHG��,�ZLOO�SURYLGH�D�SHUIRUPDQFH�FRPSDULVRQ�DW�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP��
7KHUH�DUH�VHYHUDO�ZD\V�WR�FDOO�:LQ���IXQFWLRQV�YLD�3�,QYRNH��,Q�/LVWLQJ�������\RX�VHH�KRZ�,�SUHSDUH�IRU�WKH�2XWSXW'HEXJ6WULQJ�� FDOO�ZLWK�WKH�PHWKRG�,�SUHIHU��,W
V�WKH�PRVW�VLPLODU�WR�9%��RI�DOO�RI�WKHP�
/LVWLQJ������8VLQJ�3�,QYRNH�WR�&DOO�2XWSXW'HEXJ6WULQJ��
3ULYDWH�'HFODUH�$QVL�6XE�2GV�/LE��NHUQHO����B$OLDV��2XWSXW'HEXJ6WULQJ$��B�%\9DO�PHVVDJH�$V�6WULQJ�
:KHQ�\RX�KDYH�WKH�GHFODUDWLRQ�LQ�SODFH��\RX�MXVW�FDOO�2XWSXW'HEXJ6WULQJ�� OLNH�WKLV�
2GV��+HOOR�ZRUOG��
0DNLQJ�D�7UDFH�&DOO�ZLWK�0\�7UDFLQJ�6ROXWLRQ
1RZ�WKDW�,�KDYH�SUHVHQWHG�P\�WUDFLQJ�VROXWLRQ�DW�OHQJWK��,
P�VXUH�\RX
UH�ZRQGHULQJ�ZKDW�WKH�FRGH�ZLOO�ORRN�OLNH��$V�,�VDLG�EHIRUH��WKHUH�DUH�WZR�GLIIHUHQW�FODVVHV�WR�FKRRVH�IURP�ZKHQ�PDNLQJ�D�WUDFH�FDOO²-QVN�,QVWUXPHQWDWLRQ�7UDFH DQG�-QVN�,QVWUXPHQWDWLRQ�6HUYLFHG7UDFH��6HUYLFHG7UDFHLQKHULWV�IURP�7UDFH DQG�LV�6\VWHP�(QWHUSULVH6HUYLFHV DZDUH��%HFDXVH�RI�WKLV��\RX�GRQ
W�KDYH�WR�H[SOLFLWO\�JLYH�XVHU,G LQIRUPDWLRQ��IRU�H[DPSOH��EXW�LW�FDQ�VWLOO�EH�WUDFHG��/LVWLQJ������VKRZV�ZKDW�PDNLQJ�D�WUDFH�FDOO��RI��0HVVDJH� W\SH��IURP�D�VHUYLFHG�FRPSRQHQW�PLJKW�ORRN�OLNH��$V�\RX�FDQ�VHH��,�DP�LQVSHFWLQJ�WKH�YDOXH�RI�D�SDUDPHWHU�FDOOHG�LG�
/LVWLQJ������0DNLQJ�D�7UDFH�&DOO�IURP�D�6HUYLFHG�&RPSRQHQW
-QVN�,QVWUXPHQWDWLRQ�6HUYLFHG7UDFH��B7UDFH0HVVDJH�$VVHPEO\*OREDO�H[H2U'OO1DPH��WKH6RXUFH���LG����B	�LG�7R6WULQJ���
7KH�,PSOHPHQWDWLRQ
,
P�QRW�JRLQJ�WR�VKRZ�\RX�DOO�WKH�FRGH�IURP�WKH�WUDFH�FODVVHV²EHFDXVH�RI�DOO�WKH�RYHUORDGHG�PHWKRGV��WKHUH�LV�TXLWH�D�ORW�RI�FRGH��+RZHYHU��,
G�OLNH�WR�JLYH�\RX�D�VDPSOH���<RX�FDQ�ILQG�DOO�WKH�FRGH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP���/LVWLQJ������VKRZV�WKH�7UDFH0HVVDJH�� PHWKRG�WKDW�ZDV�FDOOHG�LQ�/LVWLQJ������
/LVWLQJ������$Q�([DPSOH�RI�D�3XEOLF�7UDFH�0HWKRG��LQ�7KLV�&DVH��7UDFH0HVVDJH���
3XEOLF�2YHUORDGV�6KDUHG�6XE�7UDFH0HVVDJH�B�%\9DO�H[H2U'OO1DPH�$V�6WULQJ��B%\9DO�VRXUFH�$V�6WULQJ��%\9DO�PHVVDJH�$V�6WULQJ�'LP�DQ8VHU,G�$V�6WULQJ� ���'LP�DQ,V6HFXULW\(QDEOHG�$V�%RROHDQ� �)DOVH

,I�(QWHUSULVH6HUYLFHV�&RQWH[W8WLO��B,V6HFXULW\(QDEOHG�7KHQDQ8VHU,G� �(QWHUSULVH6HUYLFHV��B6HFXULW\&DOO&RQWH[W�&XUUHQW&DOO��B'LUHFW&DOOHU�$FFRXQW1DPH�7R6WULQJ��
DQ,V6HFXULW\(QDEOHG� �7UXH(QG�,I

7UDFH:ULWH�7UDFH7\SH�7UDFH7\SH0HVVDJH��BH[H2U'OO1DPH��VRXUFH��PHVVDJH��DQ8VHU,G��B(QWHU3ULVH6HUYLFHV�&RQWH[W8WLO��B,V,Q7UDQVDFWLRQ�7R6WULQJ����BDQ,V6HFXULW\(QDEOHG�7R6WULQJ���
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(QG�6XE
1RWH
<RX�VKRXOG�XVH�7U\ DQG�&DWFK LQ�WKH�FRGH�VKRZQ�LQ�/LVWLQJ�������ZKLOH�LQ�WKH�&DWFK EORFN�\RX�PRVW�OLNHO\�MXVW�ORJ�WKH�SUREOHP��7KLV�LV�DOVR�WUXH�IRU�WKH�FRGH�LQ�/LVWLQJ�������2I�FRXUVH��LW
V�YHU\�LPSRUWDQW�WKDW�\RX�GRQ
W�LQWURGXFH�SUREOHPV�LQ�\RXU�FRGH�ZLWK�\RXU�WUDFLQJ�VROXWLRQ�

$OO�WKH�GLIIHUHQW�WUDFH�PHWKRGV� ERWK�LQ�7UDFH DQG�6HUYLFHG7UDFH��ZLOO�FDOO�7UDFH:ULWH�� LQ�WKH�7UDFH FODVV��/LVWLQJ������VKRZV�WKH�FRGH�IRU�WKLV�PHWKRG�
/LVWLQJ������7KH�3URWHFWHG�7UDFH�0HWKRG�7KDW�$OO�3XEOLF�7UDFH�0HWKRGV�&DOO
3URWHFWHG�6KDUHG�6XE�7UDFH:ULWH�B�%\9DO�WUDFH7\SH�$V�7UDFH7\SH��B%\9DO�H[H2U'OO1DPH�$V�6WULQJ��B%\9DO�VRXUFH�$V�6WULQJ��%\9DO�PHVVDJH�$V�6WULQJ��B%\9DO�XVHU,G�$V�6WULQJ��B%\9DO�WUDQVDFWLRQ,QIR�$V�6WULQJ��B%\9DO�VHFXULW\,QIR�$V�6WULQJ�

&RQVW�D'HOLPLWHU�$V�6WULQJ� �YE7DE'LP�D%XIIHU�$V�1HZ�7H[W�6WULQJ%XLOGHU��

7\SH�RI�WUDFH�FDOO�6HOHFW�&DVH�WUDFH7\SH&DVH�7UDFH7\SH�7UDFH7\SH0HVVDJHD%XIIHU�$SSHQG�7UDFH7\SH0HVVDJH7H[W�&DVH�7UDFH7\SH�7UDFH7\SH(UURUD%XIIHU�$SSHQG�7UDFH7\SH(UURU7H[W�&DVH�7UDFH7\SH�7UDFH7\SH%HJLQD%XIIHU�$SSHQG�7UDFH7\SH%HJLQ7H[W�&DVH�7UDFH7\SH�7UDFH7\SH(QGD%XIIHU�$SSHQG�7UDFH7\SH(QG7H[W�&DVH�7UDFH7\SH�7UDFH7\SH$VVHUWD%XIIHU�$SSHQG�7UDFH7\SH$VVHUW7H[W�&DVH�(OVH7KURZ�1HZ�([FHSWLRQ��3URJUDPPLQJ�HUURU���(QG�6HOHFWD%XIIHU�$SSHQG�D'HOLPLWHU�

&XUUHQW�WLPH�'LP�WKH1RZ�$V�'DWH7LPH� �'DWH7LPH�1RZ��D%XIIHU�$SSHQG�WKH1RZ�7R/RQJ7LPH6WULQJ�D%XIIHU�$SSHQG�����D%XIIHU�$SSHQG�WKH1RZ�0LOOLVHFRQG�D%XIIHU�$SSHQG�D'HOLPLWHU�

1DPH�RI�(;(�'//�D%XIIHU�$SSHQG�H[H2U'OO1DPH�D%XIIHU�$SSHQG�D'HOLPLWHU�

6RXUFH�D%XIIHU�$SSHQG�VRXUFH�D%XIIHU�$SSHQG�D'HOLPLWHU�

0HVVDJH�D%XIIHU�$SSHQG�PHVVDJH�D%XIIHU�$SSHQG�D'HOLPLWHU�

7KUHDG,G�D%XIIHU�$SSHQG�$SS'RPDLQ��B*HW&XUUHQW7KUHDG,G�7R6WULQJ���D%XIIHU�$SSHQG�D'HOLPLWHU�

7UDQVDFWLRQ�LQIRUPDWLRQ�D%XIIHU�$SSHQG�WUDQVDFWLRQ,QIR�D%XIIHU�$SSHQG�D'HOLPLWHU�

6HFXULW\�LQIRUPDWLRQ�D%XIIHU�$SSHQG�VHFXULW\,QIR�D%XIIHU�$SSHQG�D'HOLPLWHU�




8VHU,G�D%XIIHU�$SSHQG�XVHU,G�D%XIIHU�$SSHQG�D'HOLPLWHU�

&RPSXWHU1DPH�D%XIIHU�$SSHQG�FRPSXWHU1DPH�D%XIIHU�$SSHQG�D'HOLPLWHU�
2GV�D%XIIHU�7R6WULQJ���(QG�6XE

1RWH�WKDW�LQ�WKH�7UDFH:ULWH�� PHWKRG�VKRZQ�LQ�/LVWLQJ�������WKH�QDPH�RI�WKH�FRPSXWHU�LV�NHSW�LQ�WKH�IROORZLQJ�YDULDEOH�
3ULYDWH�6KDUHG�5HDGRQO\�FRPSXWHU1DPH�B$V�6WULQJ� �*HW&RPSXWHU1DPH��
7KDQNV�WR�6KDUHG DQG�5HDGRQO\��WKH�*HW&RPSXWHU1DPH�� PHWKRG�ZLOO�EH�FDOOHG�DV�VHOGRP�DV�SRVVLEOH��$OVR�ZRUWK�PHQWLRQLQJ�LV�WKH�IDFW�WKDW�ZKHQ�,�XVHG�3URFHVV�*HW&XUUHQW3URFHVV�0DFKLQH1DPH�7R6WULQJ�� WR�JHW�WKH�QDPH�RI�WKH�PDFKLQH��RQO\�D�GRW�ZDV�WKH�UHVXOW��$OWKRXJK�WKLV�LV�FRUUHFW��LW�LV�QRW�ZKDW�,�ZDQW��EHFDXVH�,
G�OLNH�WR�KDYH�WKH�SRVVLELOLW\�WR�FROOHFW�WUDFH�LQIRUPDWLRQ�IURP�VHYHUDO�PDFKLQHV�LQ�RQH�OLVW��VR�,�QHHG�WKH�UHDO�PDFKLQH�QDPHV��7KHUHIRUH��,�FDOOHG�*HW&RPSXWHU1DPH$�� LQ�NHUQHO�� YLD�3�,QYRNH�LQVWHDG��,�OHDUQHG�ODWHU�WKDW�(QYLURQPHQW�0DFKLQH1DPH ZRUNV�ILQH�WRR�
6WDUW�DQG�6WRS�7UDFLQJ�'XULQJ�3URGXFWLRQ
:KHQ�,�GLVFXVVHG�WKH�EDVLF�WUDFLQJ�VROXWLRQ�HDUOLHU��,�PHQWLRQHG�WKDW�,�ZDQWHG�WR�XVH�D��FRQILJ ILOH�WR�VWDUW�DQG�VWRS�WUDFLQJ�GXULQJ�H[HFXWLRQ��:KHQ�,�GLVFXVVHG�WKH�WUDFLQJ�VROXWLRQ�IRU�VWRUHG�SURFHGXUHV��,�DOVR�VDLG�WKDW�,�KDG�IDLOHG�WR�FRPH�XS�ZLWK�D�JRRG�VROXWLRQ�IRU�XVLQJ�WKH��FRQILJ ILOH�EHFDXVH�RI�SHUIRUPDQFH�UHDVRQV��:KHQ�LW�FRPHV�WR�WKH��1(7�FRPSRQHQWV��,�KDYH�VXFFHVVIXOO\�XVHG�D��FRQILJ ILOH��<RX�KDYH�WR�WDNH�FDUH�QRW�WR�OHW�WKH�UHDGLQJ�RI�WKH��FRQILJ ILOH�NLOO�SHUIRUPDQFH��VXFK�DV�FDFKLQJ�WKH�YDOXHV�DQG�RQO\�UHIUHVKLQJ�WKHP�DW�FHUWDLQ�LQWHUYDOV��HYHQ�WKH�UHIUHVK�UDWH�LV�VWDWHG�LQ�WKH�ILOH��

1RWH
,�ZLOO�GLVFXVV�G\QDPLFDOO\�DGMXVWLQJ�WR�YDOXHV�LQ�D��FRQILJ ILOH�ODWHU�LQ�WKLV�FKDSWHU�

6HQGHU�)LOWHULQJ
,W
V�LPSRUWDQW�QRW�WR�PDNH�XQZDQWHG�WUDFH�FDOOV��VR�HYHQ�WKRXJK�P\�YLHZHU�DSSOLFDWLRQ�FDQ�ILOWHU�WUDFH�FDOOV�DQG�RQO\�VKRZ�WKRVH�WKDW�WKH�XVHU�ZDQWV�WR�VHH��LW
V�VRPHWLPHV�EHWWHU�WR�ILOWHU�DW�WKH�VHQGHU�VLGH��,W
V�H[WUD�LPSRUWDQW�ZKHQ�LW�FRPHV�WR�UHFHLYLQJ�RYHU�WKH�QHWZRUN��7KH�PDLQ�GUDZEDFN�LV�WKDW�WKH�FOLHQW�FDQ
W�JR�EDFN�DQG�EULQJ�WKH�FDOOV�EDFN�DJDLQ��7KDW�FDQ�EH�GRQH�IRU�UHFHLYHU�ILOWHULQJ�EHFDXVH�WKH�FDOOV�KDYH�EHHQ�GRQH�DQG�FDXJKW�EXW�MXVW�QRW�VKRZQ�LQ�WKH�8,��(YHQ�WKH�VHQGHU�ILOWHULQJ�VROXWLRQ�GHSHQGV�RQ�WKH�FRQILJXUDWLRQ�ILOH�DQG�WKH�WULFNV�,�PHQWLRQHG�LQ�WKH�SUHYLRXV�VHFWLRQ�
9%��&RPSRQHQWV��:LQGRZV�)RUPV��$63��DQG�$63�1(7
7KH�FRPSOHWH�WUDFLQJ�VROXWLRQ�XVLQJ�2XWSXW'HEXJ6WULQJ�� ZRUNV�SHUIHFWO\�ZHOO�IRU�9%��FRPSRQHQWV�WRR��,�FRXOG�UHXVH�P\��1(7�WUDFH�FRPSRQHQW��EXW�WR�VNLS�WKH�RYHUKHDG�RI�LQWHURSHUDELOLW\��,�PDNH�WKH�FDOO�GLUHFWO\�IURP�D�9%��FRGH�PRGXOH�LQVWHDG���6HH�WKH�ERRN
V�:HE�VLWH��ZZZ�VDPVSXEOLVKLQJ�FRP��IRU�WKH�FRGH��
$OWKRXJK�,�DP�IRFXVLQJ�RQ�WKH�GDWD�DQG�PLGGOH�WLHUV�LQ�WKLV�ERRN��WKHUH�LV�QRWKLQJ�WR�SUHYHQW�\RX�IURP�XVLQJ�WKH�WUDFLQJ�VROXWLRQ�IRU�WKH�&RQVXPHU�WLHU��,Q�IDFW��,�DFWXDOO\�UHFRPPHQG�\RX�GR��VR�WKDW�\RX�FDQ�JDWKHU�DOO�WKH�UHOHYDQW�LQIRUPDWLRQ�LQ�RQH�WUDFH�OLVW��2QFH�DJDLQ��WKH�FHQWUDOL]DWLRQ�VKLQHV�EHFDXVH�\RX�FDQ�HDVLO\�VKLIW�WR�$63�1(7�EXLOW�LQ�WUDFLQJ�LI�\RX�RQO\�ZDQW�WR�WUDFH�WKH�$63�1(7�FRGH�
&KHFNLQJ�WKH�6ROXWLRQ�$JDLQVW�WKH�5HTXLUHPHQWV
7KHUH�LV�GHILQLWHO\�D�SHUIRUPDQFH�SHQDOW\�ZLWK�WUDFLQJ��:KHQ�QR�RQH�LV�OLVWHQLQJ��LW
V�TXLWH�ORZ��DQG�ZKHQ�LW
V�DOVR�GHDFWLYDWHG��LW
V�YHU\�ORZ��ZKLFK�LV�MXVW�WKH�ZD\�,�ZDQW�LW��,�FDQ�DFFHSW�WKDW�WKH�SHUIRUPDQFH�SHQDOW\�LV�KLJK�RQ�WKH�UDUH�RFFDVLRQV�ZKHQ�,�DP�OLVWHQLQJ��:KHQ�,�OLVWHQ��WKHUH�LV�D�JRRG�UHDVRQ��DQG�LI�WKH�WKURXJKSXW�VXIIHUV�D�ELW�IRU�D�IHZ�PLQXWHV��WKDW�LV�W\SLFDOO\�OHVV�RI�D�SUREOHP�WKDQ�WKH�RQH�,
P�WU\LQJ�WR�VROYH��7KH�LPSRUWDQW�WKLQJ�WR�UHPHPEHU�LV�WR�XVH�WUDFH�FDOOV�LQ�
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D�VPDUW�ZD\��:DWFK�WKDW�\RX�GRQ
W�SXW�WKHP�LQ�D�WLJKW�ORRS��IRU�H[DPSOH��,Q�WKH�HYDOXDWLRQ�VHFWLRQ�DW�WKH�HQG�RI�WKLV�FKDSWHU��ZH�ZLOO�GLVFXVV�SHUIRUPDQFH�LQ�GHWDLO��7R�EH�KRQHVW��P\�SURSRVHG�VROXWLRQ�IRU�UHPRWH�UHFHLYLQJ�LV�SULPLWLYH�DQG�ZLOO�SUREDEO\�RQO\�ZRUN�LQ�VRPH�VFHQDULRV��,I�\RX�QHHG�WR�XVH�UHPRWH�UHFHLYLQJ��,�ZRXOG�FRQVLGHU�LQYHVWLJDWLQJ�D�WKLUG�SDUW\�VROXWLRQ�LQVWHDG�
,Q�DGGLWLRQ��WKH�VWRUHG�SURFHGXUH�VROXWLRQ�LV�QRW�UHDOO\�XVDEOH�IURP�XVHU�GHILQHG�IXQFWLRQV��8')V���,Q�WKH�FXUUHQW�LPSOHPHQWDWLRQ�RI�8')V�LQ�64/�6HUYHU�������\RX�FDQ
W�FDOO�VWRUHG�SURFHGXUHV��+RZHYHU��\RX�FDQ�FDOO�H[WHQGHG�VWRUHG�SURFHGXUHV��VR�LW
V�SRVVLEOH�WR�XVH�P\�WUDFH�VROXWLRQ��EXW�\RX�UXQ�LQWR�WURXEOH�ZLWK�WKH�FRQILJXUDWLRQ�DVSHFWV��,�FRXOG�FUHDWH�WZR�YHUVLRQV�RI�WKH�[SBMQVNWUDFHZULWH����RQH�HPSW\�DQG�RQH�WKDW�GRHV�WKH�WUDFH�FDOO��,W
V�WKHQ�SRVVLEOH�WR�UHJLVWHU�WKH�FRUUHFW�RQH��GHSHQGLQJ�RQ�ZKHWKHU�WUDFLQJ�VKRXOG�EH�DFWLYDWHG��EXW�QRZ�WKLQJV�DUH�VWDUWLQJ�WR�JHW�PHVV\��7KHUH�DUH�MXVW�WRR�PDQ\�SODFHV�WR�FKDQJH�EHIRUH�WUDFLQJ�FDQ�EH�VWDUWHG�DQG��EHFDXVH�WKH�H[WHQGHG�VWRUHG�SURFHGXUH�LV�IRU�WKH�ZKROH�V\VWHP��LW�ZRQ
W�EH�SRVVLEOH�WR�GHFLGH�WR�XVH�WUDFLQJ�IRU�VRPH�GDWDEDVHV�DQG�QRW�WR�XVH�LW�IRU�RWKHUV��2Q�WKH�RWKHU�KDQG��LW�ZRXOGQ
W�EH�VXFK�D�JRRG�LGHD�WR�VHQG�WUDFH�FDOOV�LQ�D�VFDODU�8')��,PDJLQH�KDYLQJ�LW�RSHUDWH�RQ�DOO�URZV�LQ�D�UHVXOWVHW�ZLWK��������URZV��IRU�H[DPSOH�
7KHUH
V�D�ORW�PRUH�WR�VD\�DERXW�WKH�WRRO��,I�\RX�DUH�FXULRXV��WDNH�D�ORRN�DW�WKH�FRGH�GRZQORDG�RQ�WKH�ERRN
V�:HE�VLWH��EXW�UHPHPEHU�WKDW�LW�LV�QRW�D�FRPPHUFLDO�SURGXFW�EXW�UDWKHU�D�TXLFN�KDFN��VR�XVH�LW�IRU�LQVSLUDWLRQ�SXUSRVHV�RQO\�(UURU�/RJJLQJ
/HW�PH�WHOO�\RX�D�VWRU\�WKDW�KDSSHQV�RIWHQ�LQ�P\�SURIHVVLRQDO�OLIH�DQG�WKDW�\RX
UH�VXUH�WR�UHFRJQL]H�\RXUVHOI��7KH�VWRU\�VWDUWV�ZKHQ�,�JR�WR�VHH�D�FXVWRPHU�WR�GLVFXVV�D�QHZ�SURMHFW�
³+L�-LPP\��1LFH�WR�VHH�\RX�´
³+L�-RKQ�'RH��1LFH�WR�VHH�\RX�WRR�´
³%HIRUH�ZH�JHW�VWDUWHG��RQH�RI�WKH�XVHUV�KDG�D�SUREOHP�ODVW�ZHHN�ZLWK�WKH�RWKHU�DSSOLFDWLRQ�´
³2K��WKDW
V�QRW�JRRG��:KDW�ZDV�WKH�SUREOHP"´
³+PP«��,�GRQ
W�UHPHPEHU��,�WKLQN�LW�ZDV�6DUDK��RU�SHUKDSV�LW�ZDV�7HG«��7KHUH�ZDV�DQ�HUURU�PHVVDJH�VD\LQJ�VRPHWKLQJ�DERXW�D�SUREOHP�´
:KDW�GR�\RX�GR�LQ�WKLV�VLWXDWLRQ"�6XUH��\RX�FDQ�DVN�WKHP�WR�ZULWH�GRZQ�WKH�VSHFLILF�HUURU�PHVVDJH�LQ�GHWDLO�HYHU\�WLPH��%XW�LW�LVQ
W�WKHLU�UHVSRQVLELOLW\�WR�ORJ�LQIRUPDWLRQ�DERXW�HUURUV²LW
V�\RXUV��7KH�VWRU\�HQGV�ZLWK�\RX�VD\LQJ��³1R�SUREOHP��,
OO�WDNH�D�TXLFN�ORRN�LQ�WKH�HUURU�ORJ�DQG�VHH�ZKDW�WKH�SUREOHP�ZDV�DQG�SUREDEO\�ZKDW�FDXVHG�LW�WRR�´��,�ORYH�KDSS\�HQGLQJV��

1RWH
$�IULHQG�RI�PLQH�KDV�WUDLQHG�KLV�FOLHQWV�YHU\�ZHOO��2QFH��RQH�RI�KLV�FOLHQWV�JDYH�KLP�DOO�WKH�LQIRUPDWLRQ�IRXQG�RQVFUHHQ�DW�WKH�HYHQW�RI�D�³EOXH�VFUHHQ�´�ZKLFK�ZDV�WZR�KDQGZULWWHQ�SDJHV�IXOO�RI�KH[�FRGHV��+LV�FOLHQW�GLG�ZKDW�KH�KDG�EHHQ�WROG�WR�GR�

7UDFLQJ�LV�JRRG�ZKHQ�\RX�OLVWHQ��/RJJLQJ�LV�JRRG�HYHQ�ZKHQ�\RX�KDYHQ
W�OLVWHQHG��DIWHU�D�SUREOHP�KDV�RFFXUUHG��IRU�H[DPSOH��,�GRQ
W�WKLQN�RI�ORJJLQJ�DV�VHHLQJWKH�H[HFXWLRQ�SDWKV��EXW�UDWKHU�DV�VWRULQJ�LQIRUPDWLRQ�DERXW�H[FHSWLRQDO�VLWXDWLRQV��VXFK�DV�HUURUV�DQG�EURNHQ�DVVHUWLRQV��,I�,�ZDQW�WR�VHH�WKH�H[HFXWLRQ�SDWK��,�XVH�WKH�WUDFLQJ�VROXWLRQ�LQVWHDG�DQG�VHW�LW�LQ�ILOH�PRGH��ZKLFK�PHDQV�ZULWLQJ�UHFHLYHG�WUDFH�FDOOV�WR�D�ILOH�
,Q�WKLV�VHFWLRQ��,
P�JRLQJ�WR�VKRZ�\RX�D�SURSRVDO�IRU�KRZ�WR�WDNH�FDUH�RI�WKH�ORJJLQJ�IRU�ERWK�WKH�VWRUHG�SURFHGXUHV�DQG�WKH�FRPSRQHQWV��%XW�EHIRUH�GRLQJ�WKDW��OHW�PH�EULHIO\�GHVFULEH�KRZ�WKH�EXLOW�LQ�ORJJLQJ�VROXWLRQ�LQ��1(7�ZRUNV�

1RWH
$OWKRXJK�LQ�WKLV�VHFWLRQ�,�GLVFXVV�ORJJLQJ�RQO\�DV�LW�UHIHUV�WR�HUURU�ORJJLQJ��\RX�FDQ�H[WHQG�WKH�VROXWLRQ�VR�WKDW�LW�DSSOLHV�WR�ORJJLQJ�LQ�JHQHUDO��WR�FROOHFW�VWDWLVWLFV��IRU�H[DPSOH��

7KH�%XLOW�,Q�/RJJLQJ�6ROXWLRQ�LQ��1(7



7KH�EXLOW�LQ�VROXWLRQ�IRU�ORJJLQJ�LQ��1(7�LV�DFWXDOO\�DQRWKHU�VXEFODVV�RI�WKH�7UDFH/LVWHQHU FODVV��FDOOHG�(YHQW/RJ7UDFH/LVWHQHU��,W�FDQ�EH�XVHG�WR�OLVWHQ�IRU�IDLOHG�DVVHUWLRQV�DQG�WUDFHG�HUURUV�
0\�3URSRVDO�IRU�D�/RJJLQJ�6ROXWLRQ
,Q�HDUOLHU�ORJJLQJ�VROXWLRQV�,�KDYH�XVHG��,�ZURWH�LQIRUPDWLRQ�DERXW�SUREOHPV�WR�WKH�HYHQW�ORJ��,�WKRXJKW�DERXW�XVLQJ�WKH�GDWDEDVH��EXW�P\�DUJXPHQW�IRU�QRW�GRLQJ�VR�ZDV�WKDW�WKH�SUREOHP�,�ZDQWHG�WR�ORJ�FRXOG�EH�WKDW�WKH�GDWDEDVH�VHUYHU�ZDVQ
W�XS�DQG�UXQQLQJ��7KH�WZR�PDLQ�SUREOHPV�ZLWK�ZULWLQJ�WR�HYHQW�ORJV�DUH

x <RX GRQ
W�KDYH�D�FHQWUDOL]HG�ORJ��2QH�SDUW�RI�WKH�WRWDO�ORJ�FRXOG�EH�VWRUHG�LQ�WKH�HYHQW�ORJ�DW�WKH�64/�6HUYHU��RQH�SDUW�DW�WKH�DSSOLFDWLRQ�VHUYHU��DQG�WKH�ODVW�SDUW�VSUHDG�RYHU�DOO�WKH�ZRUNVWDWLRQV�x 5XQQLQJ�VWDWLVWLFV�DQG�GUDZLQJ�FRQFOXVLRQV�IURP�WKH�SUREOHPV�LV�QRW�³DW�\RXU�ILQJHUWLSV�´�/HW
V�IDFH�LW��ZH�XVH�GDWDEDVHV�IRU�VROYLQJ�EXVLQHVV�SUREOHPV�IRU�RXU�FXVWRPHUV��:K\�QRW�XVH�WKLV�JUHDW�WHFKQLTXH�IRU�RXU�RZQ�EXVLQHVV�SUREOHPV"�,Q�6ZHGHQ��ZH�KDYH�D�VD\LQJ�WKDW�JRHV��³7KH�VKRHPDNHU
V�FKLOG�KDV�WKH�ZRUVW�VKRHV�´�:RXOG�\RX�WU\�WR�FRQYLQFH�\RXU�FXVWRPHU�WKDW�XVLQJ�WKH�HYHQW�ORJ�LV�D�JUHDW�VROXWLRQ�IRU�VWRULQJ�KLV�EXVLQHVV�GDWD"�+RSHIXOO\�QRW�
,
G�ZDQW�P\�ORJJLQJ�VROXWLRQ�WR�XVH�D�PRUH�FRQYHQLHQW�VWRUDJH�YHKLFOH�WKDQ�WKH�HYHQW�ORJ��,�DOVR�ZDQW�P\�VROXWLRQ�WR�³IRUFH´�WKH�GHYHORSHU�WR�SURYLGH�D�VWDQGDUGL]HG�VHW�RI�LQIRUPDWLRQ��7KH�LQIRUPDWLRQ�LV�GLIIHUHQW�GHSHQGLQJ�RQ�WKH�WLHU��EXW�WKH�PRUH�UHOHYDQW�LQIRUPDWLRQ��WKH�EHWWHU��,Q�DGGLWLRQ��,�ILQG�ORJJLQJ�LV�GLIIHUHQW�IURP�WUDFH�FDOOV�EHFDXVH�LW�VKRXOG�EH�SRVVLEOH�WR�OLVWHQ�WR�WUDFH�FDOOV��EXW�QRW�REOLJDWRU\��,W�VKRXOG�HYHQ�EH�SRVVLEOH�QRW�WR�KDYH�WKHP�LQ�WKH�UHOHDVH�YHUVLRQ��,W�LV�MXVW�WKH�RSSRVLWH�ZLWK�ORJJLQJ��/RJJLQJ�LV�REOLJDWRU\�DQG�VKRXOG�DOZD\V�EH�XVHG��1RERG\�ZLOO�OLVWHQ�WR�ORJ�FDOOV�LQ�UHDO�WLPH��WKH\
OO�DQDO\]H�WKHP�DIWHUZDUG�
%HFDXVH�RI�WKH�SUREOHPV�GLVFXVVHG�ZLWK�ERWK�WKH�EXLOW�LQ�ORJJLQJ�LQ��1(7�DQG�P\�HDUOLHU�DWWHPSWV��,�KDYH�GHVLJQHG�D�VPDOO�VROXWLRQ�RI�P\�RZQ�WKDW�,�ILQG�EHWWHU�VXLWHG�WR�P\�QHHGV��$OWKRXJK�WKH�SUREOHP�FRXOG�FHUWDLQO\�EH�WKDW�WKH�GDWDEDVH�VHUYHU�LV�GRZQ��LQ�UHDOLW\��PRVW�RIWHQ�WKH�GDWDEDVH�VHUYHU�LV�ZRUNLQJ�MXVW�ILQH��ZHHN�DIWHU�ZHHN��PRQWK�DIWHU�PRQWK��1RZDGD\V��,�XVH�D�GDWDEDVH�WDEOH�IRU�P\�HUURU�ORJJLQJ��,W�ZLOO�FRQVXPH�VRPH�UHVRXUFHV�DQG�LW�ZLOO�WDNH�VRPH�WLPH�WR�ORJ�D�SUREOHP��EXW��RQ�WKH�RWKHU�KDQG��\RX
UH�XVXDOO\�QRW�LQ�D�KXUU\�ZKHQ�\RX�KDYH�DQ�XQH[SHFWHG�HUURU��<RX�WKHQ�KDYH�D�PRUH�IXQGDPHQWDO�SUREOHP�
,�DOVR�OLNH�WKH�LGHD�RI�XVLQJ�DQ�RUGLQDU\�ILOH�LQ�WKH�ILOH�V\VWHP�IRU�WKH�ORJJLQJ��7KH�ILOH�V\VWHP�ZRXOG�SUREDEO\�KDYH�SUREOHPV�HYHQ�OHVV�RIWHQ�WKDQ�WKH�GDWDEDVH��,W
V�DOVR�KLJKO\�HIILFLHQW�LQ�17�DQG�:LQGRZV������WR�ZULWH�WR�D�ILOH���2Q�WKH�RWKHU�KDQG��ZULWLQJ�WR�D�VKDUH�LV�QRW�WKDW�IDVW��DQG�UHPHPEHU�WKDW�WKHUH�ZLOO�EH�VHYHUDO�SURFHVVHV�DQG�WKUHDGV�WKDW�ZLOO�ZULWH�WR�WKH�VDPH�ILOH��ZKLFK�ZLOO�OHDG�WR�VHULDOL]DWLRQ�HIIHFWV���$QRWKHU�DGYDQWDJH�LV�WKDW�ZKHQ�WKH�GHYHORSHU�ZDQWV�D�ORJ��WKH�ORFDO�DGPLQLVWUDWRU�MXVW�KDV�WR�DWWDFK�WKH�ORJ�WR�DQ�HPDLO��LI�WKH�GHYHORSHU�GRHVQ
W�KDYH�GLUHFW�DFFHVV���$Q\ZD\��SHUVRQDOO\�,�SUHIHU�WKH�GDWDEDVH�VROXWLRQ�

1RWH
$�SRZHUIXO�VROXWLRQ�LV�WR�ORJ�RQ�WR�8QLFHQWHU�71*��0LFURVRIW�2SHUDWLRQV�0DQDJHU�������020���7LYROL��RU�D�VLPLODU�DGPLQLVWUDWLRQ�WRRO��LI�\RXU�RUJDQL]DWLRQ�FXVWRPHU�XVHV�RQH�RI�WKHVH���0DQ\�RI�WKH�DGPLQLVWUDWLRQ�WRROV�VXSSRUW�:LQGRZV�0DQDJHPHQW�,QVWUXPHQWDWLRQ��:0,���<RX�FDQ�DOVR�XVH�DQ�DJHQW�IRU�WKH�SURGXFW�DW�KDQG�WKDW�FDQ�VQLII�WKH�HYHQW�ORJ��IRU�H[DPSOH��7KDW�ZD\��\RX�GRQ
W�KDYH�WR�PDNH�VSHFLILF�FDOOV�LQ�\RXU�FRGH�

,�XVXDOO\�SRS�DQ�HUURU�RQH�OD\HU�XS��RU�MXVW�OHDYH�LW��WR�WKH�FDOOHH�XQWLO�,�UHDFK�WKH�URRW�PHWKRG��,�KDYH�WULHG�WR�KDYH�WKH�SUREOHP�ORJJHG�LQ�HDFK�OD\HU��EXW�,�FRXOGQ
W�ILQG�D�JRRG�VROXWLRQ�WR�WKDW�ZKHQ�VWRUHG�SURFHGXUHV�FDOO�VWRUHG�SURFHGXUHV��7KHUH�DUH�SUREOHPV�ZLWK�7�64/�HUURU�KDQGOLQJ��DQG�WKH�EHVW�ZD\�WR�HVFDSH�WKHP�LV�WR�XVH�5(7851�� IRU�UHWXUQLQJ�WKH�UHVXOW�WR�D�FDOOLQJ�VWRUHG�SURFHGXUH�DQG�5$,6(5525�� IRU�UHWXUQLQJ�LQIRUPDWLRQ�IURP�HDFK�VWRUHG�SURFHGXUH�EDFN�WR�D��1(7�FRPSRQHQW�WKDW�FDQ�WDNH�FDUH�RI�WKH�ORJJLQJ�
1RWH
<RX�ZLOO�ILQG�D�ORW�PRUH�LQIRUPDWLRQ�DERXW�HUURU�KDQGOLQJ�LQ�&KDSWHU���

/HW
V�WDNH�D�ORRN�DW�WKH�LQIUDVWUXFWXUH�IRU�WKH�ORJJLQJ�VROXWLRQ��7KH�GDWDEDVH�WDEOH�IRU�WKH�ORJJLQJ�VROXWLRQ�LV�VKRZQ�LQ�)LJXUH�����
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)LJXUH������'DWDEDVH�WDEOH�IRU�WKH�ORJJLQJ�VROXWLRQ�

1RWH
%HIRUH��1(7��,�XVHG�DQ�,17 IRU�HUURUFRGH��QRZDGD\V��,�XVH�D�9$5&+$5 LQVWHDG�VR�WKDW�,�FDQ�ZULWH�WKH�QDPH�RI�WKH�H[FHSWLRQ�LQVWHDG�RI�D�+5(68/7�

,Q�WKH�GDWDEDVH�WDEOH��\RX�FDQ�DOVR�VHH�WKDW�,�GHFLGHG�QRW�WR�SURYLGH�D�FROXPQ�IRU�HYHU\�SRVVLEOH�SLHFH�RI�LQIRUPDWLRQ��,QVWHDG��,�GHFLGHG�WR�JURXS�PRVW�RI�WKH�LQIRUPDWLRQ�WRJHWKHU�DQG�ZULWH�LW�WR�WKH�RWKHULQIRUPDWLRQ FROXPQ��W\SLFDOO\�DV�DQ�;0/�GRFXPHQW��7KDW�LV�ZKHUH�,�VWRUH�LQIRUPDWLRQ�DERXW�WKH�SURFHVV�,'��LI�WKHUH�ZDV�DQ�DFWLYH�WUDQVDFWLRQ��DQG�VR�RQ��,Q�IDFW��,�VWRUH�HYHU\WKLQJ�WKDW�FRXOG�SURYH�XVHIXO�ZKHQ�,�WU\�WR�XQGHUVWDQG�WKH�SUREOHP�6WLOO��,�XVH�VHSDUDWH�FROXPQV�IRU�WKH�PRVW�EDVLF�LQIRUPDWLRQ��VXFK�DV�HUURUFRGH IRU�WKH�QDPH�RI�WKH�H[FHSWLRQ��GHVFULSWLRQ DV�XVXDOO\�XVHG��VRXUFH IRU�WKH�QDPH�RI�WKH�PHWKRG�RU�VWRUHG�SURFHGXUH��XVHU,G DV�XVXDOO\�XVHG��DQG�HUURUGDWHWLPH SURYLGHV�ZKHQ�WKH�SUREOHP�RFFXUUHG�
<RX�DOVR�VHH�WKDW�WKHUH�LV�D�FROXPQ�FDOOHG�HUURUVWDFN�DQG�WKDW�LW�LV�DOVR�LQ�;0/�IRUPDW��7KH�ORJ�LWHP�LV�W\SLFDOO\�ZULWWHQ�IURP�WKH�³ILUVW´�OD\HU�RI��1(7�FRPSRQHQWV��ZKLFK�,�FDOO�WKH�³$SSOLFDWLRQ�OD\HU�´��6WHQ�6XQGEODG�DQG�3HU�6XQGEODG� FDOO�LW�)DFDGH��DQG�7LP�(ZDOG� FDOOV�LW�3URFHVV��WR�PHQWLRQ�D�IHZ�DOWHUQDWLYHV���7KHUH��WKH�FRPSOHWH�HUURU�VWDFN�ZLOO�EH�ORJJHG�WRJHWKHU�ZLWK�ZKDW�ZDV�WKH�HUURUFRGHDQG�GHVFULSWLRQ LQ�HYHU\�OD\HU�DQG�PHWKRG�ZKHUH�WKH�HUURU�ZDV�UDLVHG��)LQDOO\��IRU�WKH�WLPHV�ZKHQ�WKHUH�DFWXDOO\�LV�D�SUREOHP�ZLWK�ORJJLQJ�WKH�HUURU�WR�WKH�GDWDEDVH��,�ZLOOUHVRUW�WR�ZULWLQJ�WR�WKH�HYHQW�ORJ�
6WRUHG�3URFHGXUHV�IRU�WKH�/RJJLQJ�6ROXWLRQ�DQG�/RJJLQJ�(UURUV�LQ�6WRUHG�3URFHGXUHV
%HFDXVH�,�VWRUH�WKH�HUURU�LQIRUPDWLRQ�LQ�D�WDEOH�LQ�WKH�GDWDEDVH��VWRUHG�SURFHGXUHV�DUH�XVHG�IRU�WDNLQJ�FDUH�RI�WKH�ZULWLQJ��,�ZLOO�GLVFXVV�WKHVH�VWRUHG�SURFHGXUHV�LQ�WKLV�VHFWLRQ�DQG�KRZ�WKH\�DUH�XVHG�IURP�FRPSRQHQWV�ODWHU�LQ�WKH�FKDSWHU�
*HQHUDO�6WRUHG�3URFHGXUHV
7KH�DFWXDO�ZRUN�RI�ZULWLQJ�WR�WKH�MQVNHUURUBHUURUORJ WDEOH�LV�WDNHQ�FDUH�RI�E\�D�JURXS�RI�VWRUHG�SURFHGXUHV��$W�ILUVW��WKLV�VHHPV�VWUDLJKWIRUZDUG��EXW�WKH�VROXWLRQ�PXVW�EH�DEOH�WR�KDQGOH�D�VLWXDWLRQ�LQ�ZKLFK�DQ�HUURU�WKDW�PXVW�EH�ORJJHG�OHDGV�WR�UROOEDFN�RI�WKH�WUDQVDFWLRQ��0RVW�RIWHQ�ZH�WKLQN�RI�WUDQVDFWLRQV�DV�RXU�IULHQGV��EXW�LQ�WKH�FRQWH[W�RI�ORJJLQJ�DQ�HUURU��WKH\�DFWXDOO\�FUHDWH�D�SUREOHP�IRU�XV��$VVXPH�WKDW�WKH�FRPSRQHQW�WKDW�ZLOO�WDNH�FDUH�RI�WKH�ORJJLQJ�LV�WUDQVDFWLRQDO�DQG�WKDW�D�SUREOHP�QHHGV�WR�EH�ZULWWHQ�WR�WKH�ORJ�WDEOH��8QIRUWXQDWHO\��ORJJHG�URZV�ZLOO�JHW�UROOHG�EDFN�ZKHQ�&20��GHFLGHV�WR�JR�IRU�52//%$&. LQVWHDG�RI�IRU�&200,7��)RU�VHUYLFHG�FRPSRQHQWV��ZH�KDYH�D�VSHFLILF�WUDQVDFWLRQ�DWWULEXWH�WR�XVH�LQ�WKLV�VLWXDWLRQ��QDPHO\�5HTXLUHV1HZ WUDQVDFWLRQ��EXW�,�WKLQN�LW
V�RYHUNLOO�WR�FUHDWH�D�GLVWULEXWHG�WUDQVDFWLRQ�MXVW�EHFDXVH�\RX�DUH�ZULWLQJ�DQ�LWHP�WR�WKH�HUURU�ORJ�
:H�FRXOG�DOVR�KDYH�DQ�RXWHU�REMHFW�WKDW�LV�QRW�WUDQVDFWLRQDO�WR�WDNH�FDUH�RI�WKH�ORJJLQJ��7KLV�ZRXOG�DOVR�VROYH�WKH�SUREOHP��EXW�WKHQ�ZH�KDYH�FUHDWHG�D�VROXWLRQ�ZKHUH�ZH�FDQ
W�FKDQJH�WKH�WUDQVDFWLRQDO�VHWWLQJV�IRU�WKH�RXWHU�REMHFW�ZLWKRXW�VHYHUHO\�DIIHFWLQJ�WKH�DSSOLFDWLRQ���,Q�&KDSWHU����³7UDQVDFWLRQV�´�,�GLVFXVV�ZK\�,�ZDQW�WR�EH�DEOH�WR�UHGHFODUH�WKH�DWWULEXWH�YDOXHV�IRU�WUDQVDFWLRQV��
<HW�DQRWKHU�VROXWLRQ�LV�WR�WDNH�FDUH�RI�WKH�ORJJLQJ�IURP�D�FRPSRQHQW�WKDW�LV�PDUNHG�ZLWK�1RW6XSSRUWHG WUDQVDFWLRQV��7KDW�ZD\��WKH�ZRUN�RI�WKH�FRPSRQHQW�ZLOO�QHYHU�KDSSHQ�LQVLGH�D�&20��WUDQVDFWLRQ��7KH�GUDZEDFN�ZLWK�WKLV�VROXWLRQ�LV�WKDW�\RXU�FRPSRQHQW�PXVW�EH�ORFDWHG�LQ�D�FRQWH[W�
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REMHFW�RI�LWV�RZQ���,�ZLOO�GLVFXVV�ORFDWLRQ�RI�REMHFWV�LQ�FRQWH[W�REMHFWV�D�ORW�LQ�&KDSWHU�����7KH�EHVW�VROXWLRQ�,�KDYH�FRPH�XS�ZLWK�LV�WR�XVH�[SBFPGVKHOO WR�FDOO�RVTO��ZKLFK��LQ�WXUQ��ZLOO�H[HFXWH�WKH�VWRUHG�SURFHGXUH�WKDW�ZLOO�ZULWH�WR�WKH�MQVNHUURUBHUURUORJ WDEOH��%\�XVLQJ�WKLV�WULFN��WKH�ORJJLQJ�ZLOO�UXQ�LQ�LWV�RZQ�WUDQVDFWLRQ��DQG�WKH�SUREOHP�LV�VROYHG��7KH�VROXWLRQ�LV�D�ELW�RI�KDFN��EXW�LW�ZRUNV�ILQH��7R�VSHHG�WKLQJV�XS�D�ELW��,�RQO\�XVH�WKLV�VROXWLRQ�ZKHQ�,�ILQG�DQ�DFWLYH�WUDQVDFWLRQ�DW�ORJJLQJ�WLPH��RWKHUZLVH��,�VNLS WKLV�H[WUD�RYHUKHDG�DQG�MXVW�FDOO�WKH�VWRUHG�SURFHGXUH�IRU�ORJJLQJ�GLUHFWO\��,Q�/LVWLQJ�������\RX�FDQ�VHH�WKH�FRGH�WKDW�GHFLGHV�KRZ�WR�ZULWH�WR�WKH�MQVNHUURUBHUURUORJ WDEOH��$V�\RX�VHH��LI�WKHUH�LV�DQ�DFWLYH�WUDQVDFWLRQ��D�VWRUHG�SURFHGXUH�LV�FDOOHG��LW�ZLOO�XVH�[SBFPGVKHOODV�,�GHVFULEHG�HDUOLHU��,I�WKHUH�LVQ
W�DQ�DFWLYH�WUDQVDFWLRQ��DQRWKHU�VWRUHG�SURFHGXUH�ZLOO�EH�FDOOHG�WKDW�ZLOO�ZULWH�WR�WKH�MQVNHUURUBHUURUORJ WDEOH�GLUHFWO\�
/LVWLQJ������7KH�6WRUHG�3URFHGXUH�7KDW�,V�WKH�(QWU\�3RLQW�IRU�/RJJLQJ
&5($7( 352&('85(�-QVN(UURUB/RJ��#VRXUFH�XGGW6RXUFH��#HUURU�9$5&+$5�������#GHVFULSWLRQ�9$5&+$5�������#HUURU'DWH7LPH�'$7(7,0(��#RWKHU,QIRUPDWLRQ�9$5&+$5��������#HUURU6WDFN�9$5&+$5��������#XVHU,G�XGGW8VHU,G�$6
6(7�12&2817�21
,)�##75$1&2817�!���%(*,1(;(&�-QVN(UURUB/RJ:ULWH,Q1HZ7UDQVDFWLRQ#VRXUFH��#HUURU��#GHVFULSWLRQ��#HUURU'DWH7LPH��#RWKHU,QIRUPDWLRQ��#HUURU6WDFN��#XVHU,G(1'(/6(�%(*,1(;(&�-QVN(UURUB/RJ:ULWH�#VRXUFH��#HUURU��#GHVFULSWLRQ��#HUURU'DWH7LPH��#RWKHU,QIRUPDWLRQ��#HUURU6WDFN��#XVHU,G(1'

)LJXUH�����VKRZV�DQ�LQWHUDFWLRQ�GLDJUDP�IRU�WKH�GLIIHUHQW�FDOO�VWDFNV�XVHG��GHSHQGLQJ�RQ�ZKHWKHU�WKHUH�LV�DQ�DFWLYH�WUDQVDFWLRQ�
)LJXUH������,QWHUDFWLRQ�GLDJUDP�IRU�WKH�GLIIHUHQW�FDOO�VWDFNV�

)RU�FRPSOHWHQHVV�DQG�WR�PDNH�LW�HDVLHU�WR�XQGHUVWDQG�WKH�FRQFHSW��,�KDYH�VKRZQ�WKH�-QVN(UURUB/RJ:ULWH,Q1HZ7UDQVDFWLRQ�� LQ�/LVWLQJ������DQG�-QVN(UURUB/RJ:ULWH�� LQ�/LVWLQJ��������3OHDVH�QRWH�WKDW�,�VNLSSHG�WR�VKRZ�WKH�HUURU�WUDSSLQJ�FRGH�KHUH��
/LVWLQJ������7KH�6WRUHG�3URFHGXUH�7KDW�&UHDWHV�D�1HZ�7UDQVDFWLRQ�%HIRUH�/RJJLQJ
&5($7(�352&('85(�-QVN(UURUB/RJ:ULWH,Q1HZ7UDQVDFWLRQ�#VRXUFH�XGGW6RXUFH��#HUURU�9$5&+$5�������#GHVFULSWLRQ 9$5&+$5�������#HUURU'DWH7LPH�'$7(7,0(��#RWKHU,QIRUPDWLRQ�9$5&+$5��������#HUURU6WDFN�9$5&+$5��������#XVHU,G�XGGW8VHU,G�

http://safari.informit.com/main.asp?bookname=0672322331&cnode=58


$6
'(&/$5(�#D7PS�9$5&+$5��������#D5HWXUQ9DOXH�,176(7�12&2817�21
6(7�#D7PS� �
RVTO��(��G
���'%B1$0(�����
��4�-QVN(UURUB/RJ:ULWH�
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��&219(57�9$5&+$5�����#HUURU'DWH7LPH��������
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���#RWKHU,QIRUPDWLRQ���
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��#HUURU6WDFN���
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���#XVHU,G���
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(;(&�#D5HWXUQ9DOXH� �PDVWHU��[SBFPGVKHOO�#D7PS

/LVWLQJ������7KH�6WRUHG�3URFHGXUH�7KDW�:ULWHV�WR�WKH�7DEOH
&5($7(�352&('85(�-QVN(UURUB/RJ:ULWH��#VRXUFH�XGGW6RXUFH��#HUURU�9$5&+$5�������#GHVFULSWLRQ�9$5&+$5�������#HUURU'DWH7LPH�'$7(7,0(��#RWKHU,QIRUPDWLRQ�9$5&+$5��������#HUURU6WDFN�9$5&+$5��������#XVHU,G�XGGW8VHU,G�$6
'(&/$5(�#DQ(UURU�,17��#D5RZ&RXQW�,17��#D7PS�9$5&+$5������
6(7�12&2817�21,16(57�,172�MQVNHUURUBHUURUORJ�VRXUFH��HUURUFRGH��GHVFULSWLRQ��HUURUGDWHWLPH��RWKHULQIRUPDWLRQ��HUURUVWDFN��XVHULG�9$/8(6�#VRXUFH��#HUURU��#GHVFULSWLRQ��#HUURU'DWH7LPH��#RWKHU,QIRUPDWLRQ��#HUURU6WDFN��#XVHU,G�

/RJJLQJ�DQ�(UURU�LQ�D�6WRUHG�3URFHGXUH
1RZ�WKDW�\RX�KDYH�WKH�HUURU�ORJJLQJ�VWRUHG�SURFHGXUHV�LQ�SODFH��KRZ�FDQ�\RX�XVH�WKHP�IURP�\RXU�RUGLQDU\�VWRUHG�SURFHGXUHV"�2QFH�DJDLQ��EHFDXVH�RI�SUREOHPV�ZLWK�HUURU�KDQGOLQJ�LQ�7�64/��,�RQO\�ORJ�SUREOHPV�WKDW�DUH�UHWXUQLQJ�WR�WKH�FRPSRQHQWV��2WKHUZLVH��,�ZRXOG�KDYH�VHYHUDO�ORJ�URZV�IRU�HYHU\�SUREOHP�

1RWH
,�WDON�PRUH�DERXW�WKH�HUURU�KDQGOLQJ�WLSV�DQG�WULFNV�LQ�&KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´

/RJJLQJ�DQ�(UURU�LQ�D��1(7�&RPSRQHQW
0\�SURSRVDO�IRU�WDNLQJ�FDUH�RI�ORJJLQJ�LQ��1(7�FRPSRQHQWV�LV�SUHWW\�VWUDLJKWIRUZDUG��,Q�WKLV�VHFWLRQ��,
P�JRLQJ�WR�VKRZ�\RX�ZKDW�WKH�VROXWLRQ�ORRNV�OLNH�DQG�KRZ�LW�FDQ�EH�XVHG�IURP�\RXU��1(7�FRPSRQHQWV�
&UHDWLQJ�WKH�(UURU�6WDFN
:LWK�WKH�KHOS�RI�UHIOHFWLRQ�LQ��1(7��LW
V�HDV\�WR�JHW�WKH�HUURU�VWDFN�IURP�WKHFRPSRQHQWV�JHQHUDWHG��$FWXDOO\��XVLQJ�WKH�7R6WULQJ�� PHWKRG�RI�DQ�H[FHSWLRQ�ZLOO�JLYH�\RX�WKDW�LQIRUPDWLRQ��EXW�\RX�FDQ�DOVR�LWHUDWH�WKH�HUURU�VWDFN�PDQXDOO\�WR�JUDE�WKH�LQIRUPDWLRQ�\RX�ZDQW�DQG�IRUPDW�LW�WKH�ZD\�\RX�SUHIHU�

1RWH
)RU�WKLV�WR�ZRUN��WKH�H[FHSWLRQV�QHHG�WR�EH�FKDLQHG�ZLWK�WKH�KHOS�RI�LQQHU([FHSWLRQ��,�ZLOO�GLVFXVV�WKLV�IXUWKHU�LQ�&KDSWHU���
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7KH�/RJ�� 0HWKRG�,WVHOI
,Q�/LVWLQJ ������\RX�FDQ�VHH�RQH�RI�WKH�/RJ�� PHWKRGV�LQ�-QVN�,QVWUXPHQWDWLRQ�(UU��,W�JDWKHUV�DOO�WKH�LQIRUPDWLRQ�DQG�WKHQ�VHQGV�LW�RYHU�WR�/RJ:ULWH����ZKLFK�ZLOO�VDYH�WKH�LQIRUPDWLRQ�WR�WKH�GDWDEDVH�

1RWH
2QFH�DJDLQ��7U\ DQG�&DWFK DUH�OHIW�RXW�LQ�WKH�FRGH�LQ�/LVWLQJ�������EXW�WKLV�LV�GRQH�LQWHQWLRQDOO\��,�ZLOO�GLVFXVV�WKLV�LVVXH�D�JUHDW�GHDO�LQ�WKH�IROORZLQJ�FKDSWHUV��7KDW�VDLG��\RX�GHILQLWHO\�VKRXOG�XVH�H[FHSWLRQ�KDQGOLQJ�LQ�WKH�FRGH�LQ�/LVWLQJ�������)RU�VRPH�HUURUV��\RX�ZLOO�ORJ�WR�WKH�HYHQW�ORJ�RQO\��DQG�IRU�VRPHHUURUV��\RX�ZLOO�SUREDEO\�GR�QRWKLQJ�DQG�MXVW�³HDW´�WKH�H[FHSWLRQ�

/LVWLQJ������7KH�/RJ�� 0HWKRG�7KDW�([WUDFWV�$OO�WKH�,QIRUPDWLRQ�WR�/RJ��DQG�7KHQ�&DOOV�WKH�/RJ:ULWH�� IRU�6DYLQJ�WR�WKH�'DWDEDVH
3ULYDWH�6KDUHG�6XE�/RJ�%\9DO�H[H2U'OO1DPH�$V�6WULQJ��B%\9DO�VRXUFH�$V�6WULQJ��B%\9DO�DQ([FHSWLRQ�$V�([FHSWLRQ��B%\9DO�XVHU,G�$V�6WULQJ�'LP�DQ([FHSWLRQ1DPH�$V�6WULQJ� �BDQ([FHSWLRQ�*HW7\SH�7R6WULQJ'LP�D'HVFULSWLRQ�$V�6WULQJ� �BDQ([FHSWLRQ�0HVVDJH'LP�DQ(UURU'DWH7LPH�$V�'DWH7LPH� �'DWH7LPH�1RZ


%XLOG�WKH�(UURU6WDFN�'LP�DQ(UURU6WDFN�$V�6WULQJ� �B%XLOG(UURU6WDFN�DQ([FHSWLRQ�

:KDW�RWKHU�LQIRUPDWLRQ�WR�JUDE"
2QO\�H[H2U'OO1DPH�IRU�QRZ�
([WHQG�ODWHU�RQ�'LP�DQ2WKHU,QIRUPDWLRQ�$V�6WULQJ� �B%XLOG2WKHU,QIRUPDWLRQ�H[H2U'OO1DPH�

:ULWH�WR�WKH�GDWDEDVH�/RJ:ULWH�VRXUFH��DQ([FHSWLRQ1DPH��BDQ'HVFULSWLRQ��DQ(UURU'DWH7LPH��BDQ(UURU6WDFN��DQ2WKHU,QIRUPDWLRQ��XVHU,G�(QG�6XE
1RWH
$�W\SLFDO�H[WHQVLRQ�WR�WKH�FRGH�LQ�/LVWLQJ������FRXOG�EH�WR�DGG�(QYLURQPHQW�6WDFN7UDFH��WR�QRW�RQO\�FROOHFW�WKH�6WDFN7UDFH IURP�WKH�([FHSWLRQ EXW�DOVR�WKH�FRPSOHWH�FDOO�VWDFN�

-QVN�,QVWUXPHQWDWLRQ�6HUYLFHG(UU LQKHULWV�IURP�-QVN�,QVWUXPHQWDWLRQ�(UU WR�JHW�WKH�VDPH�DGYDQWDJHV�DV�IRU�WKH�7UDFH DQG�6HUYLFHG7UDFH FODVVHV��$V�\RX�VDZ�LQ�/LVWLQJ�������,�GLGQ
W�VKRZ�WKH�VHUYLFHG�YHUVLRQ�WKLV�WLPH��EXW�LQ�WKH�FODVV�GLDJUDP�LQ�)LJXUH������\RX�FDQ�VHH�ERWK�WKH�FODVVHV�ZLWK�DOO�WKHLU�RYHUORDGHG�PHWKRGV�
)LJXUH������&ODVV�GLDJUDP�VKRZLQJ�WKH�(UU DQG�WKH�6HUYLFHG(UU FODVVHV�



&DOO�WR�WKH�/RJ�� 0HWKRG��+LGGHQ�LQ�$QRWKHU�0HWKRG
,�FHQWUDOL]H�P\�FRGH�IRU�UDLVLQJ�HUURUV�LQ�D�PHWKRG�FDOOHG�-QVN�,QVWUXPHQWDWLRQ�(UU�5DLVH���DQG�-QVN�,QVWUXPHQWDWLRQ�6HUYLFHG(UU�5DLVH�����+HUH��,�PDNH�P\�HUURU�WUDFH�FDOO�DQG�,�DOVR�ORJ�WKH�SUREOHP��EXW�,�ZRQ
W�DOZD\V�ORJ�SUREOHPV�ZLWK�WKH�5DLVH�� PHWKRG��,�ZLOO�GLVFXVV�WKLV�LQ�PRUH�GHWDLO�LQ�WKH�QH[W�VHFWLRQ��1RWH�WKDW�LW�FRXOG�EH�LQWHUHVWLQJ�WR�EH�DEOH�WR�FRQILJXUH�ZKDW�W\SHV�RI�HUURUV�WR�ORJ��DQG�KRZ�XQH[SHFWHG�HUURUV�DUH�DOZD\V�ORJJHG��EXW�EURNHQ�EXVLQHVV�UXOHV�DUH�QRW��,�KDYHQ
W�LPSOHPHQWHG�VXFK�D�VROXWLRQ�KHUH��EXW�WKH�SURSRVHG�VROXWLRQ�FDQ�HDVLO\�EH�H[WHQGHG�WR�VXSSRUW�WKLV�IXQFWLRQDOLW\�

1RWH
7KURZ�� LVQ
W UHFRPPHQGHG�WR�EH�PRYHG�WR�D�KHOSHU��(YHQ�VR��,�UHFRPPHQG�\RX�XVH�D�KHOSHU�ZKHQ�UDLVLQJ�H[FHSWLRQV��6NLS�WKH�IODPLQJ�H�PDLOV�XQWLO�\RX�KDYH�UHDG�DERXW�P\�VROXWLRQ�LQ�&KDSWHU���5HIOHFWLRQ��,QWHUFHSWLRQ��DQG�$WWULEXWHV�WR�<RXU�6HUYLFH

,W
V�WHGLRXV�WR�DGG�VSHFLILF�FRGH�VQLSSHWV�RYHU�DQG�RYHU�DJDLQ�WR�HYHU\�PHWKRG��,W�ZLOO�DOVR�JLYH�\RX�FRGH�WKDW�LV�KDUGHU�WR�UHDG�EHFDXVH�\RX�³ZRQ
W�VHH�WKH�IRUHVW�IRU�WKH�WUHHV´�GXH�WR�DOO�WKH�QRLVH��%HFDXVH�RI�WKLV��,�FUHDWHG�D�JHQHUDWRU�EDFN�LQ�WKH�9%��GD\V�WKDW�PDGH�D�FRS\�RI�DOO�WKH�VRXUFH�FRGH�DQG�WKHQ�LQVHUWHG�FRGH�VQLSSHWV�DW�VWDQGDUGL]HG�SODFHV�LQ�WKH�FRS\��)RU�H[DPSOH��LW�DGGHG�FDOOV�WR�7UDFH%HJLQ�� DQG�7UDFH(QG�� WR�DOO�P\�PHWKRGV��:KHQ�LW�ZDV�WLPH�WR�ZRUN�RQ�WKH�FRGH�DJDLQ��,�ZHQW�EDFN�WR�WKH�RULJLQDO�VRXUFH�FRGH�ZLWKRXW�DOO�WKH�URXWLQH�XVHG�WUDFH�FDOOV��:KHQ�,�VWDUWHG�WR�SOD\�ZLWK��1(7��LW�ZDV�P\�LGHD�WKDW�,�FRXOG�FRPELQH�DWWULEXWHV�DQG�UHIOHFWLRQ�WR�KDYH�WKH�FDOOV�JHQHUDWHG�IRU�PH��,Q�WKH�IROORZLQJ�VHFWLRQV��,�ZLOO�GLVFXVV�VHYHUDO�ZD\V�\RX�FDQ�EHQHILW�IURP�DWWULEXWHV�DQG�UHIOHFWLRQ�LQ��1(7�
&XVWRP�$WWULEXWHV�+HOSLQJ�WR�*HQHUDWH�&RGH
:KHQ�,�VWDUWHG�WR�WKLQN�DERXW�FXVWRP�DWWULEXWHV�LQ��1(7��,�WKRXJKW�WKH\�ZRXOG�FRPH�WR�WKH�UHVFXH�DQG�FUHDWH�FRGH�IRU�PH��8QIRUWXQDWHO\��,
P�QRW�WKH�FRPSLOHU�DQG�WKHUHIRUH�,�GRQ
W�KDYH�WKDW�RSSRUWXQLW\��:KDW�,�FDQ�GR�LV�WR�DVN�LI�D�FHUWDLQ�DWWULEXWH�LV�VHW�DQG�XVH�WKDW�LQ�DQ�RUGLQDU\�,IFODXVH��+RZHYHU��WKLV�ZRQ
W�VDYH�PH�DQ\�FRGH��LW�ZLOO�RQO\�DGG�WR�LW��,W�ZLOO�DOVR�FRVW�TXLWH�D�ELW�RI�UXQWLPH�RYHUKHDG�
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$�SRVVLEOH�VROXWLRQ�WR�WKH�SUREOHP�FRXOG�EH�WR�XVH�LQWHUFHSWLRQ��,I�\RXU�FRPSRQHQW�LQKHULWV�IURP�&RQWH[W%RXQG2EMHFW��WKDW�FRXOG�EH�XVDEOH�� ,Q�WKH�FDVH�RI�VHUYLFHG�FRPSRQHQWV��WKLV�LV�MXVW�WKH�VLWXDWLRQ�EHFDXVH�6HUYLFHG&RPSRQHQW LQKHULWV�IURP�&RQWH[W%RXQG2EMHFW��7KHQ�LW
V�DOVR�SRVVLEOH�WR�LQYHVWLJDWH�WKH�DFWXDO�YDOXHV�RI�WKH�SDUDPHWHUV��$W�ILUVW��,�WKRXJKW�DXWRPDWLFDOO\�FDFKLQJ�WKH�SDUDPHWHU�YDOXHV�IRU�P\�WUDFLQJ�VROXWLRQ�ZDV�D�YHU\�SURPLVLQJ�VROXWLRQ��EXW�,�SUHIHU�D�PRUH�PDQXDO�VROXWLRQ�ZKHUH�,�GHFLGH�ZKDW�SDUDPHWHU�YDOXHV�WR�VKRZ���:KDW�VKRXOG�,�RWKHUZLVH�GR�ZLWK�PRUH�FRPSOH[�SDUDPHWHUV VXFK�DV�'DWD6HWV��IRU�H[DPSOH"�
1RWH
,W
V�SRVVLEOH��DQG�HDV\��WR�WUDFH�SDUDPHWHU�YDOXHV�IRU�VWRUHG�SURFHGXUHV�FDOOHG�IURP�FRPSRQHQWV��<RX
OO�VHH�KRZ�LQ�&KDSWHU����³'DWD�$FFHVV�´

,�DOVR�SUHIHU�D�PRUH�JHQHUDO�VROXWLRQ�WKDW�,�FDQ�XVH�IRU�DOO�FRPSRQHQWV��QR�PDWWHU�IURP�ZKHUH�WKH\�DUH�LQKHULWHG��,I�,�XVH�UDZ�FRQILJXUHG�FRPSRQHQWV��GLVFXVVHG�LQ�&KDSWHU�����,�ZLOO�DOVR�EH�XQOXFN\�ZLWK�LQWHUFHSWLRQ�EHFDXVH�LQVWDQFHV�RI�WKH�UDZ�FRQILJXUHG�FRPSRQHQWV�ZLOO�VKDUH�WKH�FRQWH[W�RI�WKH�ILUVW�FRPSRQHQW�DQG�KDYH�QR�LQWHUFHSWLRQ�RI�WKHLU RZQ��)LQDOO\��WKLV�VROXWLRQ�FRQVXPHV�D�ORW�RI�UHVRXUFHV�WRR�
$QRWKHU�VROXWLRQ�ZRXOG�EH�WR�XVH�WKH�,&RU3URILOHU&DOOEDFN LQWHUIDFH�DQG�FUHDWH�D�SURILOHU�WKDW�ZLOO�EH�QRWLILHG�ZKHQ�D�PHWKRG�LV�HQWHUHG�DQG�H[LWHG��7KLV�ORRNV�YHU\�H[FLWLQJ��EXW�EXLOGLQJ�D�SURILOHU�MXVW�IRU�DGGLQJ�WUDFH�FDOOV�VHHP�WR�EH�RYHUNLOO�IRU�PH��DQG�,�KDYHQ
W�LQYHVWLJDWHG�LW�IXUWKHU�
7KHUHIRUH��,�GHFLGHG�WR�VWD\�ZLWK�WKH�VROXWLRQ�RI�PDQXDOO\�DGGLQJ�D�7UDFH%HJLQ�� DQG�7UDFH(QG��WR�P\�PHWKRGV��,W
V�QRW�WKDW�ELJ�D�SUREOHP�EHFDXVH�,�WU\�WR�VWDQGDUGL]H�P\�FRGH�VWUXFWXUH�DQG�XVH�WHPSODWHV�DQ\ZD\���:H
OO�H[DPLQH�VWDQGDUGL]HG�FRGH�VWUXFWXUHV�PRUH�LQ�&KDSWHU����
6WLOO�%HQHILWLQJ�IURP�&XVWRP�$WWULEXWHV
6R��LV�WKHUH�QR�ZD\�WR�EHQHILW�IURP�FXVWRP�DWWULEXWHV"�7KHUH�FDQ�RQO\�EH�RQH�DQVZHU�WR�WKDW�TXHVWLRQ��FDQ
W�WKHUH"�2I�FRXUVH�WKHUH�DUH�VLWXDWLRQV�ZKHQ�ZH�FDQ�EHQHILW�D�ORW�IURP�FXVWRP�DWWULEXWHV��2QH�REYLRXV�VLWXDWLRQ�LV�ZKHQ�, RQO\�ZDQW�WR�ORJ�HUURUV�LQ�P\�HQWU\�PHWKRGV�LQ�WKH�ILUVW�OD\HU�RI��1(7�FRPSRQHQWV��,Q�WKLV�FDVH��,�FRXOG�GHILQH��IRU�H[DPSOH��-QVN�,QVWUXPHQWDWLRQ�(QWU\0HWKRG$WWULEXWH IRU�WKRVH�PHWKRGV��,Q�P\�ORJJLQJ�PHWKRG��,�FRXOG�LQYHVWLJDWH�LI�WKDW�DWWULEXWH�ZDV�GHILQHG�LQ�WKH�FDOOLQJ�PHWKRG�DQG�WKHQ�,�ZRXOG�NQRZ�ZKHWKHU�,�VKRXOG�PDNH�D�ORJ�FDOO�
$QRWKHU�SRVVLEOH�VROXWLRQ�ZRXOG�EH�WR�LPSOHPHQW�DQ�HPSW\�LQWHUIDFH�DQG�XVH�WKDW�DV�D�PDUNHU��7KLV�LV�QRW�0LFURVRIW
V�UHFRPPHQGHG�DSSURDFK��EXW�LQ�SHUIRUPDQFH�VHQVLWLYH�FRGH��LW�FRXOG�EH�SUHIHUUHG�
(YHQ�IDVWHU��DQG�SHUKDSV�WKH�PRVW�REYLRXV�VROXWLRQ�LV�WR�DGG�D�SDUDPHWHU�WR�WKH�5DLVH�� PHWKRG�WKDW�VD\V�ZKHWKHU�WKH�HUURU�VKRXOG�EH�ORJJHG��7KDW�LV�WKH�VROXWLRQ�,�DP�XVLQJ��1RW�EHFDXVH�RI�HIILFLHQF\��EHFDXVH�WKDW�LV�QRW�WKDW�ELJ�D�SUREOHP�IRU�HUURU�ORJJLQJ��EXW�EHFDXVH�RI�VLPSOLFLW\�
3XWWLQJ�5HIOHFWLRQ�WR�*RRG�8VH�2QFH�$JDLQ
%HIRUH�WKH�GD\V�RI��1(7��,�VRPHWLPHV�ZURWH�PHWKRGV�WKDW�FRXOG�JLYH�WKH�GHVFULSWLRQ�IRU�WKH�YDOXH�RI�DQ�HQXPHUDWRU�YDULDEOH�LQVWHDG�RI�MXVW�WKH�QXPHULF�YDOXH��7KDW�ZDV�YHU\�KHOSIXO�LQ�VRPH�GHEXJJLQJ�VLWXDWLRQV��1RZDGD\V��ZH�GRQ
W�KDYH�WR�GR�WKDW��,QVWHDG��ZH�FDQ�MXVW�XVH�UHIOHFWLRQ�WR�GHVFULEH�WKH�YDOXHV�
6XSSRVH�WKDW�\RX�KDYH�DQ�HQXPHUDWRU�WKDW�ORRNV�OLNH�WKH�RQH�LQ�/LVWLQJ�������ZKHUH�VRPH�SRVVLEOH�DVSHFWV�RI�D�SURJUDPPHU�DUH�OLVWHG�
/LVWLQJ������$Q�(QXP ZLWK�3RVVLEOH�$VSHFWV�RI�3URJUDPPHUV
3XEOLF�(QXP�3URJUDPPHU$VSHFW(DJHU*HHN\7RS/HYHO/D]\(QG�(QXP
,I�\RX�ZDQW�WR�WUDFH�QRW�RQO\�WKH�YDOXH�RI�DQ�(QXP YDULDEOH�FDOOHG�D3URJUDPPHU$VSHFW��EXW�UDWKHUWKH�GHVFULSWLRQ��WKH�FRGH�VKRZQ�LQ�/LVWLQJ������FDQ�EH�XVHG�
/LVWLQJ������*HW�WKH�'HVFULSWLRQ�RI�WKH�9DOXHV�RI�DQ�(QXP 9DULDEOH
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D3URJUDPPHU$VSHFW�)RUPDW�D3URJUDPPHU$VSHFW�*HW7\SH��BD3URJUDPPHU$VSHFW���*��
7KH�UHVXOW�RI�/LVWLQJ������ZRXOG�WKHQ�EH��IRU�LQVWDQFH���*HHN\�´�:H�ZRXOG�SUREDEO\�JHW�D�PRUH�XVHIXO�(QXP LQ�WKLV�FDVH�E\�DGGLQJ�WKH�)ODJV�� DWWULEXWH��EHFDXVH�D�SURJUDPPHU�ZLOO�PRVW�RIWHQ�KDYH�PRUH�WKDQ�RQH�RI�WKH�JLYHQ�DVSHFWV��,Q�/LVWLQJ�������WKH�VDPH�(QXP DV�LQ�/LVWLQJ������LV�VKRZQ��EXW�WKLV�WLPH�ZLWK�WKH�)ODJV�� DWWULEXWH�VHW�
/LVWLQJ������$Q�(QXP��:KHUH�WKH�)ODJV�� $WWULEXWH�+DV�%HHQ�6HW
�)ODJV��!�3XEOLF�(QXP�3URJUDPPHU$VSHFW(DJHU� ��*HHN\� ��7RS/HYHO� ��/D]\� ��(QG�(QXP
1RZ��WKH�UHVXOW�RI�/LVWLQJ������FRXOG��IRU�H[DPSOH��EH�(DJHU��*HHN\��7RS/HYHO EHFDXVH�WKH�YDULDEOH�WKLV�WLPH�KDV�WKH�ILUVW�WKUHH�ELWV�VHW�
7KH�&RQGLWLRQDO $WWULEXWH
<HW�DQRWKHU�ZD\�WR�EHQHILW�IURP�DWWULEXWHV�LV�WR�XVH�&RQGLWLRQDO DWWULEXWHV��(YHQ�WKRXJK�,�SUHIHU�WR�OHDYH�P\�WUDFH�FDOOV�LQ�WKH�UHOHDVH�YHUVLRQ��WKHUH�DUH�VLWXDWLRQV�ZKHQ�,�GRQ
W��$V�XVXDO��\RX�FRXOG�XVH�FRQGLWLRQDO�FRPSLODWLRQ�DUJXPHQWV�DURXQG�WKH�ERG\�RI�WKH�WUDFH�PHWKRGV��EXW�WKHQ�WKH�FDOOV�WR�WKH�WUDFH�PHWKRGV�ZLOO�VWLOO�EH�GRQH��,I�WKH�WUDFH�PHWKRGV�DUH�GHFRUDWHG�ZLWK�WKH�&RQGLWLRQDODWWULEXWH� WKH�FDOOV�ZLOO�QRW�EH�LQ�WKH�H[HFXWDEOH��HLWKHU��,Q�/LVWLQJ�������\RX�FDQ�VHH�DQ�H[DPSOH�RI�D�VXE�WKDW�KDV�WKH�&RQGLWLRQDO DWWULEXWH�VHW�
/LVWLQJ������$�0HWKRG�ZLWK�WKH�&RQGLWLRQDO $WWULEXWH
�&RQGLWLRQDO��0\&XVWRP&RQVWDQW��!�B3XEOLF�6XE�0\6XE�%\9DO�PHVVDJH��$V�6WULQJ��%\9DO�PHVVDJH��$V�6WULQJ�
7KH�&RQGLWLRQDO DWWULEXWH�GRHVQ
W�DXWRPDWLFDOO\�GHOHWH�WKH�FRGH�IRU�SUHSDULQJ�WKH�FDOO��EHFDXVH�EXLOGLQJ�VWULQJV�DQG�VXFK�ZLOO�QRW�EHQHILW�IURP�WKLV�VROXWLRQ��XQOHVV�WKH�EXLOGLQJ�LV�GRQH�LQOLQH�LQ�WKH�FDOO�LWVHOI��,Q�/LVWLQJ�������WKH�FDOO�WR�0\6XE�� ZRQ
W�WDNH�SODFH�LI�0\&XVWRP&RQVWDQW KDVQ
W�EHHQ�VHW�WR�7UXH��7KH�VDPH�JRHV�IRU�WKH�FDOO�WR�%XLOG$QRWKHU6WULQJ����7KH�FDOO�WR�%XLOG7KH6WULQJ�� ZLOO�H[HFXWH�LQ�ERWK�FDVHV�
/LVWLQJ������7KH�&DOO�,WVHOI�:LOO�$OVR�%H�'HOHWHG IURP�WKH�,QWHUPHGLDWH�/DQJXDJH��,/�
'LP�D7PS�$V�6WULQJ� �%XLOG7KH6WULQJ��0\6XE�D7PS��%XLOG$QRWKHU6WULQJ���
$WWULEXWHV�DQG�5HIOHFWLRQ�LQ�6WRUHG�3URFHGXUHV
$V�XVXDO��WKH�VRSKLVWLFDWLRQ�OHYHOV�IRU��1(7�DQG�7�64/�DUH�OLJKW�\HDUV�DSDUW��VR�LW�LV�QRW�SRVVLEOH�WR�XVH�DQ�DWWULEXWH�WHFKQLTXH�IRU�VWRUHG�SURFHGXUHV��2Q�WKH�RWKHU�KDQG��\RX�FDQ�VFULSW�DOO�WKH�VWRUHG�SURFHGXUHV�DQG�WKHQ�UXQ�D�VLPLODU�JHQHUDWRU�WR�WKH�RQH�,�XVHG�IRU�P\�9%��FRPSRQHQWV�RQ�WKH�VFULSW��,�PHDQ�WR�LQVHUW�WKH�FRGH�DW�FHUWDLQ�SODFHV�
,�QRUPDOO\ VNLS�WKDW�DQG�ZRUN�RQ�P\�VWRUHG�SURFHGXUHV�ZLWK�DOO�WKH�URXWLQH�FRGH�LQFOXGHG��$W�OHDVW�WRROV�VLPLODU�WR�WKH�WHPSODWH�IXQFWLRQDOLW\�LQ�64/�4XHU\�$QDO\]HU�IRU�64/�6HUYHU������PDNHV�LW�D�QR�WDVN�WR�ZULWH�WKH�URXWLQH�FRGH�&RQILJXUDWLRQ�'DWD
(YHQ�WKRXJK�WKLV LV�D�FKDSWHU�DERXW�KRZ�WR�DGG�GHEXJJLQJ�VXSSRUW��,�ZRXOG�OLNH�WR�GLVFXVV�LQ�PRUH�GHWDLO�KRZ�\RX�FDQ�GHDO�ZLWK�FRQILJXUDWLRQ�GDWD��,�KRSH�QRQH�RI�P\�UHDGHUV�DUH�WKH�³,�GRQ
W�FUHDWH�DQ\�EXJV��VR�,�GRQ
W�KDYH�WR�UHDG�DERXW�GHEXJJLQJ´�W\SHV�DQG�KDYH�WKHUHIRUHVNLSSHG�WKLV�FKDSWHU��$V�ZH�DOO�NQRZ��WHFKQLTXHV�IRU�GHDOLQJ�ZLWK�FRQILJXUDWLRQ�GDWD�DUH�FOHDUO\�XVHIXO�LQ�PDQ\�VLWXDWLRQV��QRW�RQO\�IRU�DGGLQJ�GHEXJJLQJ�VXSSRUW�
:KHQ�,�UHIHU�WR�FRQILJXUDWLRQ�GDWD��,
P�WDONLQJ�DERXW�WKH�NLQG�RI�FRQILJXUDWLRQ�GDWD�WKDW�\RX�QHHG�WR�UHIUHVK�RQ�WKH�IO\��VXFK�DV�HQDEOLQJ�GLVDEOLQJ�WUDFLQJ���DV�ZHOO�DV�PRUH�VWDWLF�FRQILJXUDWLRQ�GDWD��VXFK�DV�FRQQHFWLRQ�VWULQJV��%HIRUH�ZH�ORRN�DW�KRZ�WR�GHDO�ZLWK�FRQILJXUDWLRQ�GDWD��,
G�OLNH�WR�VD\�D�IHZ�PRUH�ZRUGV�DERXW�WKH�GDWD�LWVHOI�
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,W
V�QRW�MXVW�SRVVLEOH�WR�HQDEOH�GLVDEOH�WUDFLQJ�E\�FKDQJLQJ�FRQILJXUDWLRQ�GDWD��,W�LV�DOVR�HDV\��IRU�H[DPSOH��WR�VZLWFK�EHWZHHQ�GLIIHUHQW�WUDFLQJ�LPSOHPHQWDWLRQV�WR�EH�XVHG�E\�FKDQJLQJ�WKH�FRQWHQW�RI�WKH�FRQILJXUDWLRQ�GDWD�

'LIIHUHQW�7\SHV�RI�&RQILJXUDWLRQ 'DWD
7KH�IROORZLQJ�DUH�WKH�GLIIHUHQW�W\SHV�RI�FRQILJXUDWLRQ�GDWD�

x )HWFKHG�RQFH��XVHG�PDQ\�WLPHVx )HWFKHG�HYHU\�QRZ�DQG�WKHQ��XVHG�PDQ\�WLPHVx )HWFKHG�HDFK�WLPH�LW�LV�XVHG
,�MXVW�PHQWLRQHG�FRQQHFWLRQ�VWULQJV��DQG�WKLV�NLQG�RI�FRQILJXUDWLRQ�GDWD�LV�D�W\SLFDO�H[DPSOH�RI�³IHWFKHG�RQFH��XVHG�PDQ\�WLPHV�´�:KHQ�\RXU�VHUYHU�DSSOLFDWLRQ�LV�UXQQLQJ��LW
V�SHUIHFWO\�ILQH�WR�VD\�WKDW�IRU�WKH�DSSOLFDWLRQ�WR�UHIUHVK�WKH�FRQQHFWLRQ�VWULQJ�WR�ZRUN�ZLWK�DQRWKHU�GDWDEDVH�VHUYHU�LQVWHDG�RI�WKH�FXUUHQW�RQH��\RX�KDYH�WR�VKXW�GRZQ WKH�VHUYHU�DSSOLFDWLRQ�VR�WKDW�WKH�QH[W�UHTXHVW�ZLOO�OHDG�WR�WKH�FRQQHFWLRQ�VWULQJ�EHLQJ�UHDG�DJDLQ��DQG�WKH�QHZ�YDOXH�LV�WKHQ�IRXQG��
7KH�VHFRQG�FDWHJRU\��³)HWFKHG�HYHU\�QRZ�DQG�WKHQ��XVHG�PDQ\�WLPHV�´�FDQ�EH�H[HPSOLILHG�ZLWK�VHWWLQJV�IRU�FRQILJXULQJ�WUDFLQJ��<RX�GRQ
W�XVXDOO\�ZDQW�WR�VKXW�GRZQ�WKH�VHUYHU�DSSOLFDWLRQ�VLPSO\�WR�FKDQJH�WKH�ILOWHU�IRU�WUDFLQJ�RU�WR�DFWLYDWH�WUDFLQJ��,QVWHDG��UHDGLQJ�WKH�FRQILJXUDWLRQ�GDWD�IURP�SHUVLVWHQW�VWRUDJH�LV�RIWHQ�JRRG�HQRXJK��VD\��RQFH�D�PLQXWH��DQG�DOO�UHTXHVWV�IRU�WKH�FRQILJXUDWLRQ�GDWD�DUH�VHUYLFHG�ZLWK�FDFKHG�GDWD�LQ�WKLV�WLPH�
)LQDOO\��WKH�WKLUG�FDWHJRU\��³)HWFKHG�HDFK�WLPH�LW�LV�XVHG�´�LV�QRW�DFWXDOO\�D�FRPPRQ�W\SH�RI�FRQILJXUDWLRQ�GDWD��DW�OHDVW�,�FDQ
W�WKLQN�RI�DQ�H[DPSOH���,I�\RX�HQFRXQWHU�WKLV�VLWXDWLRQ��LW�PLJKW�EH�D�JRRG�LGHD�WR�WKLQN�WZLFH�DERXW�ZKHWKHU�WKLV�LV�UHDOO\�FRQILJXUDWLRQ�GDWD�RU�VHVVLRQ�GDWD��XVHU�GDWD��RU�DSSOLFDWLRQ�GDWD��6XFK�GDWD�WKDW�PXVW�EH�IHWFKHG�IURP�SHUVLVWHQW�VWRUDJH�HDFK�WLPH�LW�ZLOO�EH�XVHG�RIWHQ�HQMR\V�OLYLQJ�LQ�WKH�GDWDEDVH�
7KHUH DUH�VHYHUDO�WHFKQLTXHV�WR�FKRRVH�IURP�ZKHQ�GHDOLQJ�ZLWK�WKHVH�GLIIHUHQW�W\SHV�RI�GDWD��+RZHYHU��,
G�OLNH�WR�VWDUW�ZLWK�D�VKRUW�GLVFXVVLRQ�DERXW�KRZ�,�VROYHG�WKH�SUREOHP�RI�GHDOLQJ�ZLWK�FRQILJXUDWLRQ�GDWD�LQ�WKH�ROG�GD\V�RI�9%��
'HDOLQJ�ZLWK�&RQILJXUDWLRQ�'DWD�LQ�9%�
:KHQ�ZH�ZURWH�&20��FRPSRQHQWV�LQ�9%���WKH\�ZHUH�6LQJOH�7KUHDGHG�$SDUWPHQW��67$��FRPSRQHQWV��7KLV�PHDQW�WKDW�LQ�RQH�VSHFLILF�67$��RQO\�RQH�PHWKRG�FRXOG�UXQ�DW�WKH�VDPH�WLPH��7R�JHW�PXOWLWDVNLQJ��VHYHUDO�67$V�ZHUH�DYDLODEOH�DW�WKH�VDPH�WLPH�IRU�DSURFHVV��,Q�WKH�FDVH�RI�WKH�&20��VHUYHU�DSSOLFDWLRQ��WKHUH�ZHUH�DSSUR[LPDWHO\�WHQ�67$V�PXOWLSOLHG�E\�WKH�QXPEHU�RI�SURFHVVRUV�LQ�WKH�PDFKLQH��$VVXPH�WKDW�\RX�ZHUH�XVLQJ�D�PDFKLQH�ZLWK�WZR�SURFHVVRUV��\RXU�&20��VHUYHU�DSSOLFDWLRQ�ZRXOG�WKHQ�KDYH�KDG�DSSUR[LPDWHO\����WKUHDGV��(DFK�WKUHDG�ZRXOG�KDYH�KDG�LWV�RZQ�SXEOLF�GDWD²WKDW�LV��JOREDO�YDULDEOHV��PRGXOH�JOREDO�YDULDEOHV��DQG�VWDWLF�YDULDEOHV��EXW�QRW�PHPEHU�GDWD���7KH�SXEOLF�GDWD�ZDV�VWRUHG�LQ�:LQ���
V�7KUHDG�/RFDO�6WRUDJH��7/6��
7KLV�LPSOHPHQWDWLRQ�FRXOG�EH�D�PDMRU�SUREOHP�LQ�VRPH�VLWXDWLRQV��'HYHORSHUV�ZKR�GLGQ
W�NQRZ�WKDW�JOREDO�YDULDEOHV�ZHUH�ORFDO�WR�WKUHDGV�DQG�VKDUHG�EHWZHHQ�XVHUV�FUHDWHG�KRUULEOH��KDUG�WR�ILQG�EXJV��EHFDXVH�VHYHUDO�XVHUV�ZHUH�VKDULQJ�WKH�JOREDO�GDWD��<HW�WKH�JOREDO�GDWD�ZDVQ
W�FRPSOHWHO\�VKDUHG��WKHUH�ZHUH�VHYHUDO��VD\������LQVWDQFHV�RI�LW�
2Q�WKH�RWKHU�KDQG��JOREDO�GDWD�SHU�WKUHDG�FRXOG�VRPHWLPHV�DOVR�EH�D�JUHDW�EHQHILW��(YHQ�WKRXJK�LW�ZDV�DQ�LPSOHPHQWDWLRQ�GHWDLO�WKDW�FRXOG�FKDQJH�³DQ\WLPH�´�,�DFWXDOO\�EDVHG�VRPH�VROXWLRQV�RQ�WKLV�YHU\�VLWXDWLRQ��7KH�W\SLFDO�H[DPSOH�ZDV�SXUHO\�FRQILJXUDWLRQ�GDWD��:KHQ�WKH�ILUVW�UHTXHVW�FDPH�LQ�WR�D�QHZO\�VWDUWHG�&20��VHUYHU�DSSOLFDWLRQ��LW�ZDV�SRVVLEOH�D�FRQQHFWLRQ�VWULQJ�ZDV�QHHGHG��7KHQ�D�JOREDO�YDULDEOH�ZDV�LQYHVWLJDWHG�WR�VHH�ZKHWKHU�LW�KDG�EHHQ LQLWLDOL]HG��,I�QRW��WKH�FRQQHFWLRQ�VWULQJ�ZDV�UHDG²IRU�H[DPSOH��IURP�WKH�5HJLVWU\²DQG�WKH�YDOXH�ZDV�SXW�LQ�WKH�JOREDO�YDULDEOH��7KH�QH[W�WLPH�D�UHTXHVW�IRU�WKDW�YHU\�WKUHDG�PDGH�WKH�VDPH�LQYHVWLJDWLRQ��WKH�FRQQHFWLRQ�VWULQJ�ZDV�IRXQG�DQG�WKHUH�ZDV�QR�QHHG�WR�UHDG�WKH�5HJLVWU\�DJDLQ��7KH�QLFH�WKLQJ�ZLWK�WKH�VROXWLRQ�ZDV�WKDW�LW�QHYHU�LQWURGXFHG�DQ\�ZDLW�VWDWHV��EHFDXVH�HDFK�WKUHDG�KDG�LWV�RZQ�GDWD�DQG�GLGQ
W�KDYH�WR�ZDLW�IRU�DQ\�RWKHU�WKUHDG��ZKLFK�ZDV�YHU\�HIILFLHQW���7KH�PDLQ�GUDZEDFN�ZDV�WKDW�\RX�KDG�WKH�GDWD�ORDGHG�LQ�VHYHUDO�LQVWDQFHV�LQ�PHPRU\��ZKLFK�FRXOG�EH�D�SUREOHP�LQ�D�VLWXDWLRQ�ZKHUH�\RX�ZDQWHG�WR�UHIUHVK�WKH�GDWD�IRU�DOO�WKH�WKUHDGV�DW�WKH�VDPH�WLPH��ZLWKRXW�GRLQJ�D�VKXWGRZQ�RI�WKH�&20��DSSOLFDWLRQ��RU�LI�WKH�GDWD�ZDV�ODUJH��,I�VR��\RX�ZDVWHG�PHPRU\��
:KHQ�\RX�ZULWH�&20��FRPSRQHQWV�LQ��1(7��\RX�JHW�IUHH�WKUHDGHG�FRPSRQHQWV��EXW�WKHUH�LV�D�WHFKQLTXH�WR�JHW�D�VLPLODU�VROXWLRQ�WR�WKDW�LQ�9%���%HIRUH�,�VWDUW�WKH�GLVFXVVLRQ�DERXW�KRZ�WR�GHDO�ZLWK�WKLV�LQ��1(7��,
G�TXLFNO\�OLNH�WR�SRLQW�RXW�WZR�LPSRUWDQW�GHVLJQ�GHFLVLRQV²WKH�GHVLJQ�SHUVSHFWLYH�DQG�FHQWUDOL]DWLRQ�



7KH�'HVLJQ�3HUVSHFWLYH
)LUVW��UHPHPEHU�WKDW�LQ�WKLV�ERRN�ZH�DUH�GLVFXVVLQJ�ZULWLQJ�VHUYLFHG�FRPSRQHQWV��DQG�LW�LV�IURP�WKLV�SHUVSHFWLYH�WKDW�,�QHHG�WKH�DELOLW\�WR�UHIUHVK�WKH�YDOXHV�RQ�WKH�IO\��)RU�DQ�(;(��WKLV�LV�QRW�XVXDOO\�D�SUREOHP��LW
V�MXVW�D�PDWWHU�RI�UHVWDUWLQJ�WKH�(;(��+RZHYHU��UHVWDUWLQJ�D�&20��VHUYHU�DSSOLFDWLRQ�ZLOO�RIWHQ�DIIHFW�PDQ\�XVHUV�

1RWH
,Q�&KDSWHU����,�SRLQW�RXW�WKDW�\RX�VKRXOG�EH�SUHSDUHG�IRU�WKH�SUREOHP�RI�ZKHQ�WKH�&20��DSSOLFDWLRQ�LV�VKXW�GRZQ�DQG�GLVFXVV�KRZ WR�SUHSDUH�IRU�LW�

%HFDXVH�,
P�WDONLQJ�DERXW�VHUYLFHG�FRPSRQHQWV��WKLV�DOVR�PHDQV�WKDW�,�KDYH�PRUH�RSWLRQV�IRU�KRZ�WR�GHDO�ZLWK�WKH�FRQILJXUDWLRQ�GDWD��,
OO�GLVFXVV�WKLV�PRUH�ODWHU�LQ�WKH�FKDSWHU�
&HQWUDOL]DWLRQ
<RX�SUREDEO\�NQRZ�E\�QRZ�WKDW�,
P�YHU\�IRQG�RI�FHQWUDOL]LQJ�FRGH��,�IHHO�WKH�VDPH�ZKHQ�LW�FRPHV�WR�DFFHVVLQJ�WKH�FRQILJXUDWLRQ�GDWD��:KHQ�D�PHWKRG�QHHGV�FRQILJXUDWLRQ�GDWD��WKH�PHWKRG�VKRXOG�MXVW�FDOO�DQRWKHU�PHWKRG��SUREDEO\�D�6KDUHG RQH��WR�ILQG�WKH�QHHGHG�GDWD��7KH�PHFKDQLVP�WKDW�LV�XVHG�VKRXOG�EH�FRPSOHWHO\�WUDQVSDUHQW�WR�WKH�FDOOLQJ�PHWKRG�
1RZ�WKDW�ZH
YH�ORRNHG�DW�WKHVH�WZR�LPSRUWDQW�GHVLJQ�GHFLVLRQV��OHW
V�JHW�GRZQ�WR�WKH�QLWW\�JULWW\��<RX
OO�VHH�WKDW�,�KDYH�GLYLGHG�WKH�VROXWLRQ�RSWLRQV�,
P�DERXW�WR�GLVFXVV�LQWR�WZR�SDUWV��7KH�ILUVW�SDUW�GLVFXVVHV�KRZ�WR�VWRUH�WKH�FRQILJXUDWLRQ�GDWD�SHUVLVWHQWO\��DQG�WKH�VHFRQG�SDUW�GLVFXVVHV�KRZ�WR�DFFHVV�WKH�FRQILJXUDWLRQ�GDWD�IURP�WUDQVLHQW�VWRUDJH��,
OO�VWDUW�ZLWK�WKH�ILUVW�SDUW²SHUVLVWHQW�VWRUDJH�
3HUVLVWHQW�6WRUDJH
7KHUH�DUH�PDQ\�WHFKQLTXHV�IURP�ZKLFK�WR�FKRRVH��7KH�IROORZLQJ�LV�D�OLVW�RI�D�QXPEHU�RI�WKHP��DOWKRXJK�WKH�OLVW�LV�QRW�H[KDXVWLYH�

x 8VLQJ�WKH�XVXDO�GDWDEDVHx 8VLQJ�WKH�5HJLVWU\x 8VLQJ�$FWLYH�'LUHFWRU\x 8VLQJ�2EMHFW�&RQVWUXFWLRQ��2&�x 8VLQJ�D��FRQILJ ILOH
/HW
V�GLVFXVV�HDFK�RI�WKHVH�WHFKQLTXHV�D�OLWWOH�IXUWKHU��:KHQ�\RX�UHDG�WKLV�GLVFXVVLRQ��SOHDVH�NHHS�LQ�PLQG�WKDW�LW
V�QRW�P\�LQWHQWLRQ�WKDW�WKH SHUVLVWHQW�VWRUDJH�VKRXOG�EH�KLW�HDFK�WLPH�WKH�FRQILJXUDWLRQ�GDWD�LV�QHHGHG��EXW�UDWKHU�LW�VKRXOG�RQO\�EH�KLW�RQFH�RU�DW�OHDVW�LQIUHTXHQWO\���7KH�VHFRQG�SDUW�RI�WKH�VROXWLRQ��KRZ�WR�DFFHVV�WKH�FRQILJXUDWLRQ�GDWD�LQ�WUDQVLHQW�VWRUDJH��ZLOO�IXUWKHU�H[SODLQ�WKLV��
8VLQJ�WKH�8VXDO�'DWDEDVH
7KH�ILUVW�WHFKQLTXH��XVLQJ�WKH�XVXDO�GDWDEDVH�IRU�KROGLQJ�FRQILJXUDWLRQ�GDWD��PLJKW�VHHP�D�ELW�VWUDQJH��EXW�WKLV�LV�RIWHQ�D�UHDOO\�JRRG�LGHD��7KH�JRRG�WKLQJ�DERXW�LW�LV�WKDW�\RX�KDYH�RQH�FHQWUDOL]HG�SODFH�IRU�WKH�VWRUHG�FRQILJXUDWLRQ�GDWD��HYHQ�LI�\RX�KDYH�D�FOXVWHU�RI�DSSOLFDWLRQ�VHUYHUV��<RX�DOVR�KDYH�WKH�SURWHFWLRQ�RI�WUDQVDFWLRQV�LI�WKDW�LV�D�UHTXLUHPHQW�IRU�\RX�LQ�WKLV�FDVH�
2QH�GUDZEDFN�FRXOG�EH�WKDW�\RX�ZDVWH�VRPH�VFDUFH�UHVRXUFHV�ZKHQ�\RX�KDYH�WR�KLW�WKH�GDWDEDVH�IRU�IHWFKLQJ�FRQILJXUDWLRQ�GDWD�WRR��7KLV�LV�QRW�XVXDOO\�D�SUREOHP��EHFDXVH�\RX�ZLOO�UDUHO\�KLW�SHUVLVWHQW�VWRUDJH�IRU�FRQILJXUDWLRQ�GDWD��EXW�LW
V�VWLOO�VRPHWKLQJ�WR�WKLQN�DERXW�
,�NQRZ��,�NQRZ��6WRULQJ�FRQQHFWLRQ�VWULQJV�LQ�WKH�GDWDEDVH�LV�QRW D�JRRG�VROXWLRQ��DW�OHDVW�QRW�LI�WKH�FRQQHFWLRQ�VWULQJV�GHVFULEH�KRZ�WR�UHDFK�WKH�GDWDEDVH�
8VLQJ�WKH�5HJLVWU\
,�KDYH�WR�FRQIHVV�WKDW�,�XVHG��LQL ILOHV�ORQJ�DIWHU�WKH�5HJLVWU\�ZDV�LQWURGXFHG��EXW�DIWHU�D�ZKLOH�,�VWDUWHG�WR�OLNH�WKH�VROXWLRQ�WKDW�WKH�5HJLVWU\�UHSUHVHQWV� �6XUH��,�VHH�WKH�SUREOHPV�ZLWK�LW��WRR��EXW�,�VWLOO�OLNH�LW���$V�\RX�NQRZ��0LFURVRIW�KDV�QRZ�PRUH�RU�OHVV�SXW�WKH�5HJLVWU\�RQ�WKH�OHJDF\�OLVW�DQG�\RX
UH�QRW�VXSSRVHG�WR�XVH�LW�DQ\PRUH��PDLQO\�EHFDXVH�LW�FUHDWHV�D�PRUH�GLIILFXOW�GHSOR\PHQW�VLWXDWLRQ�FRPSDUHG�WR�XVLQJ��FRQILJ ILOHV�LQVWHDG��IRU�H[DPSOH�
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<RX�ZLOO�QRUPDOO\�XVH�WKH�5HJLVWU\ FODVV�LQ�WKH�0LFURVRIW�:LQ�� QDPHVSDFH�DV�WKH�HQWU\�SRLQW�ZKHQ�ZRUNLQJ�ZLWK�WKH�5HJLVWU\�LQ��1(7�
8VLQJ�$FWLYH�'LUHFWRU\
<RX�FDQ�WKLQN�RI�$FWLYH�'LUHFWRU\�DV�WKH�³5HJLVWU\�´ EXW�LW�VSDQV�DOO�WKH�PDFKLQHV�LQ�\RXU�QHWZRUN�DQG�DOO�WKH�LQIRUPDWLRQ�IRXQG�RQ�DOO�PDFKLQHV��)RU�PDQ\�GHYHORSHUV��LW�KDV�EHFRPH�D�SRSXODU�SODFH�IRU�VWRULQJ�FRQQHFWLRQ�VWULQJV�DQG�VLPLODU�LWHPV�
,W�ZDV�KDUG�WR�ZRUN�ZLWK�$FWLYH�'LUHFWRU\��RU�UDWKHU�$'6,��IURP�9%���EXW�LW
V�QRZ�PXFK�HDVLHU�LQ��1(7��<RX�VWDUW�E\�XVLQJ�WKH�'LUHFWRU\(QWU\ FODVV�RI�WKH�6\VWHP�'LUHFWRU\6HUYLFHV QDPHVSDFH�IRU�ILQGLQJ�LQIRUPDWLRQ�LQ�WKH�$FWLYH�'LUHFWRU\�
8VLQJ�2EMHFW�&RQVWUXFWLRQ��2&�
&20������PDGH�LW�SRVVLEOH�WR�VWRUH�D�VWULQJ�LQ�WKH�&20��FDWDORJ�IRU�D�VSHFLILF�FRPSRQHQW�DQG�WKHQ�UHWULHYH�WKDW�YDOXH�ZKHQ�DQ�REMHFW�RI�WKH�FRPSRQHQW�ZDV�DFWLYDWHG��7KLV�LV�VWLOO�D�XVHIXO�DQG�YLDEOH�VROXWLRQ�IRU�VHUYLFHG�FRPSRQHQWV��$V�\RX�ZLOO�VHH�LQ�WKH�QH[W�VHFWLRQ��,�VHH�2&�ERWK�DV�D�VROXWLRQ�IRU�WKH�SHUVLVWHQW�VWRUDJH�DQG�DOVR�DV�DQ�DFFHVV�PHFKDQLVP��+RZHYHU��\RX�FDQ�DOVR�XVH�LW�MXVW�DV�D�SHUVLVWHQW�VWRUDJH�PHFKDQLVP�VR�WKDW�ZKHQ�\RX�ILQG�WKDW�\RX�QHHG�WR�UHDG�WKH�YDOXH�IURP�SHUVLVWHQW�VWRUDJH��\RX�LQVWDQWLDWH�DQ�REMHFW�RI�WKH�FRPSRQHQW�WKDW�LV�XVLQJ�2&��JUDE�WKH�YDOXH��DQG�VWRUH�LW�LQ�WUDQVLHQW�VWRUDJH�
/LVWLQJ������VKRZV�FRGH�WKDW�LOOXVWUDWHV�KRZ�2&�FDQ�EH�XVHG�IRU�VHUYLFHG�FRPSRQHQWV��$V�\RX�FDQ�WKHUH��,�RYHUULGH�WKH�&RQVWUXFW�� PHWKRG��DQG�WKH�SDUDPHWHU�FDOOHG�FRQVWUXFW6WULQJ LV�WKH�VWULQJ�WKDW�FDQ�EH�FKDQJHG�LQ�WKH�&RPSRQHQW�6HUYLFHV�([SORUHU�
/LVWLQJ������([DPSOH�6KRZLQJ�+RZ�WR�8VH�2&�LQ�D�6HUYLFHG�&RPSRQHQW
,PSRUWV�6\VWHP�(QWHUSULVH6HUYLFHV�&RQVWUXFWLRQ(QDEOHG�B�'HIDXOW� �+HOOR�ZRUOG��!�B3XEOLF�&ODVV�2F7HVW,QKHULWV�6HUYLFHG&RPSRQHQW3ULYDWH�PB'DWD�$V�6WULQJ

3URWHFWHG�2YHUULGHV�6XE�&RQVWUXFW�B�%\9DO�FRQVWUXFW6WULQJ�$V�6WULQJ�PB'DWD� �FRQVWUXFW6WULQJ(QG�6XE

$QG�VRPH�PRUH�PHWKRGV���

(QG�&ODVV
8VLQJ�D��FRQILJ )LOH
�FRQILJ ILOHV�DUH�ILOHV�LQ�;0/�IRUPDW�IRU�KROGLQJ�FRQILJXUDWLRQ�GDWD��7KH\�ZHUH�LQWURGXFHG�LQ��1(7�DV�D�VROXWLRQ�IRU�KHOSLQJ�ZLWK�;&23< GHSOR\PHQW���:LWK�;&23< GHSOR\PHQW��D�VLQJOH�;&23<FRPPDQG�GHSOR\V�DQ�DSSOLFDWLRQ�DW�DQRWKHU�VHUYHU��7KHUH�DUH�QR�5HJLVWU\�VHWWLQJV�WKDW�KDYH�WR�EH�ZULWWHQ��QR�UHJLVWUDWLRQV�RI�'//V��DQG�VR�RQ��
<RX�KDYH�DOUHDG\�VHHQ�H[DPSOHV�RI��FRQILJ ILOHV�LQ�WKLV�FKDSWHU�LQ�/LVWLQJ�����DQG�/LVWLQJ������7KHUH�\RX�QRW�RQO\�VDZ�WKDW��FRQILJ ILOHV�DUH�XVHG�IRU�FRQILJXULQJ�WKH�EXLOW�LQ�WUDFLQJ�VROXWLRQ�LQ��1(7��EXW�DOVR�KRZ�,�XVHG�LW WR�FRQILJXUH�P\�RZQ�WUDFLQJ�VROXWLRQ�
8QIRUWXQDWHO\���FRQILJ ILOHV�GRQ
W�ZRUN�VR�ZHOO�ZLWK�VHUYLFHG�FRPSRQHQWV���FRQILJ ILOHV�DUH�IRU�(;(V��UDWKHU�WKDQ�'//V��DQG�WKDW�LV�SUHWW\�QDWXUDO��&RQVLGHU�D�'//�WKDW�LV�VKDUHG�E\�VHYHUDO�(;(V��,W�VKRXOG�SUREDEO\�EH�SRVVLEOH�WR�XVH�GLIIHUHQW�VHWWLQJV�IRU�HDFK�(;(��6R�IDU��VR�JRRG��7KH�SUREOHP�LV�WKDW�&20��VHUYHU�DSSOLFDWLRQV�DUH�H[HFXWHG�E\�WKH�VXUURJDWH�(;(�FDOOHG�'OOKRVW��DQG�WKHUH�LV�RQO\�RQH�(;(�IRU�DOO�&20��DSSOLFDWLRQV��VR�LW
V�SUREOHPDWLF�WR�XVH�WKH�VHWWLQJV�IRU��VD\��EXLOW�LQ�WUDFLQJ�LQ�WKH��FRQILJ ILOH��,W
V�DOVR�WKH�FDVH�WKDW�'OOKRVW LVQ
W�ZULWWHQ�LQ�PDQDJHG�FRGH��DQG�LW�GRHVQ
W�NQRZ�WKDW�LW�VKRXOG�ORDG�D��FRQILJ DW�DOO��7KLV�LV�ZK\�LW
V�DOVR�SUREOHPDWLF�WR�XVH�WKH�6\VWHP�&RQILJXUDWLRQ QDPHVSDFH��)LQDOO\��\RX ZLOO�KDYH�WR�NHHS�WKH��FRQILJ ILOH�LQ�WKH�VDPH�GLUHFWRU\�DV�WKH�'OOKRVW (;(��DQG�LW
V�ORFDWHG�LQ�\RXU�V\VWHP�� GLUHFWRU\��6R�PXFK�IRU�;&23<GHSOR\PHQW�

1RWH
<HW�DQRWKHU�SUREOHP�ZLWK�XVLQJ��FRQILJ ILOHV�LV�WKDW�WKH�EXLOW�LQ�WUDFLQJ�VROXWLRQ�ZRQ
W�UHIUHVK�WKH�YDOXHV�IRXQG�LQ�WKH��FRQILJ ILOH��,QVWHDG��WKH��FRQILJ ILOH�LV�UHDG�RQO\�RQFH�



IRU�WKH�SURFHVV��7KLV�LV�QRW�D�ELJ�SUREOHP�IRU�D�:LQGRZV�)RUPV�DSSOLFDWLRQ��EXW�LW�PLJKW�EH�D�KXJH�SUREOHP�IRU�D�&20��DSSOLFDWLRQ�

,QVWHDG��,�KDYH�GHFLGHG�WR�XVH�D�FXVWRP�DSSURDFK�IRU�UHDGLQJ��FRQILJ ILOHV�IURP�&20��DSSOLFDWLRQV��,�XVH�WKH�IRUPDW�RI��FRQILJ ILOHV��EXW�,�JLYH�WKHP�WKH�QDPH�RI�WKH�'//�WR�ZKLFK�WKH\�EHORQJ��VDPH�YDOXH�DV�IRU�$VVHPEO\*OREDO�H[H2U'OO1DPH FRQVWDQW���)LUVW�,�WKRXJKW�DERXW�KDYLQJ�WKH��FRQILJ ILOHV�WRJHWKHU�ZLWK�WKH�'//V��EXW�WKH�*$&�FUHDWHV�D�SUREOHP�IRU�WKLV��7KHUHIRUH��,�GHFLGHG�WKDW�WKH��FRQILJ ILOHV�ZLOO�WKHQ�EH�VWRUHG�LQ�RQH�VSHFLILF�GLUHFWRU\��,�KDYH�GHFLGHG�WR�XVH�F�?FRPSOXVDSSV��7KHQ�,�XVH�FXVWRP�FRGH�IRU�SDUVLQJ�WKH��FRQILJ ILOHV��VR�WKLV�DSSURDFK�LV�TXLWH�HDV\�DIWHU�DOO�
1RWH
$Q�LQWHUHVWLQJ�ZKLWH�SDSHU�WKDW�LV�QRW�RQO\�UHODWHG�WR�DGGLQJ�VXSSRUW�IRU�GHEXJJLQJ�EXW�DOVR�DERXW�FRQILJXUDWLRQ�GDWD�LV�$PLWDEK�6ULYDVWDYD�DQG�(GZDUG�-H]LHUVNL
V�´0RQLWRULQJ�LQ��1(7�'LVWULEXWHG�$SSOLFDWLRQ�'HVLJQ� �́ 7KH�SDSHU�GLVFXVVHV�:LQGRZV�0DQDJHPHQW�,QVWUXPHQWDWLRQ��:0,��DQG�KRZ�LW�FDQ�EH�XVHG�IRU�XSGDWLQJ��FRQILJ ILOHV��ZKLFK�LV�MXVW�DQRWKHU�DGYDQWDJH�RI�WKH�WHFKQLTXH�RI��FRQILJ ILOHV�

$FFHVV�0HFKDQLVP��DQG�7UDQVLHQW�6WRUDJH�
<RX�DOVR�QHHG�WR�WKLQN�DERXW�KRZ�WR�DFFHVV�WKH�FRQILJXUDWLRQ�GDWD��<RX�FDQ��RI�FRXUVH��JR�WR�WKH�SHUVLVWHQW�VWRUDJH�HDFK�DQG�HYHU\�WLPH��EXW�WKLV�LV�SUREDEO\�WRR�FRVWO\�LI�\RX�QHHG�WR�JR�WKHUH�RIWHQ��7KHUHIRUH��WKH�IROORZLQJ�DUH�D�IHZ�WHFKQLTXHV�WKDW�,
G�OLNH�WR�GLVFXVV�IRU�SURYLGLQJ�DQ�DFFHVV�PHFKDQLVP�WR�WUDQVLHQW�VWRUDJH���1RWH�WKDW�WKLV�OLVW�LV�QRW�H[KDXVWLYH��

x 8VLQJ�WKH�6KDUHG�3URSHUWLHV�0DQDJHU��630�x 8VLQJ�2EMHFW�&RQVWUXFWLRQ��2&�x 8VLQJ�D�6KDUHG �VWDWLF��PHPEHUx 8VLQJ�WKH�7KUHDG6WDWLF DWWULEXWHx 8VLQJ�2EMHFW�3RROLQJ��23�
1RWH
<RX�FDQ�DOVR�UHDG�DERXW�VHUYHU�VLGH�FDFKLQJ�LQ�&KDSWHU����ZKHUH�, GLVFXVV�2EMHFW�3RROLQJ�LQ�D�FRQWH[W�VLPLODU�WR�WKLV�RQH�

2QFH�DJDLQ��OHW
V�ORRN�DW�HDFK�RI�WKHVH�WHFKQLTXHV�LQ�GHWDLO��VWDUWLQJ�ZLWK�WKH�630�
8VLQJ�WKH�6KDUHG�3URSHUWLHV�0DQDJHU��630�
7KH�6KDUHG�3URSHUWLHV�0DQDJHU��630��LV�DQ�ROG��IDLWKIXO�FRPSRQHQW�VHUYLFH�WKDW�LV�VWLOO�DURXQG��<RX�FDQ�XVH�LW�IURP�\RXU�VHUYLFHG�FRPSRQHQWV�DV�D�GLFWLRQDU\�REMHFW�WR�VWRUH�NH\V�DQG�YDOXHV��VLPLODU�WR�WKH�$SSOLFDWLRQ REMHFW�LQ�$63�1(7��+RZHYHU��WKH�630�FDQ�JURXS�WKH�NH\V�LQ�SURSHUW\�JURXSV�
7KH�SURJUDPPLQJ�PRGHO�RI�WKH�630�LV�D�ELW�GLIIHUHQW�IURP�RWKHU�GLFWLRQDU\�REMHFWV��EXW�LW
V�VWLOO�TXLWH�VLPSOH��<RX�FDQ�VHH�D�VDPSOH�LQ�/LVWLQJ�������ZKHUH�D�YDOXH�LV�UHDG�IURP�WKH�630��RU�ZULWWHQ�LI�LW�ZDVQ
W�IRXQG�LQ�WKH�630��
/LVWLQJ������5HDGLQJ�D�9DOXH�7KDW�,V�6WRUHG�LQ�WKH�630
,PSRUWV�6\VWHP�(QWHUSULVH6HUYLFHV3XEOLF�&ODVV�6SP7HVW,QKHULWV�6HUYLFHG&RPSRQHQW

3XEOLF�)XQFWLRQ�7HVW���$V�6WULQJ'LP�WKH([LVW�$V�%RROHDQ'LP�D0DQDJHU�$V�1HZ�6KDUHG3URSHUW\*URXS0DQDJHU��
'LP�D*URXS�$V�6KDUHG3URSHUW\*URXS� �BD0DQDJHU�&UHDWH3URSHUW\*URXS��0\*URXS���B3URSHUW\/RFN0RGH�6HW*HW��B3URSHUW\5HOHDVH0RGH�3URFHVV��WKH([LVW�

http://safari.informit.com/main.asp?bookname=0672322331&cnode=90
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'LP�D3URSHUW\�$V�6KDUHG3URSHUW\� �BD*URXS�&UHDWH3URSHUW\��0\3URSHUW\���WKH([LVW�
,I�1RW�WKH([LVW�7KHQD3URSHUW\�9DOXH� �1RZ�7R6WULQJ��(QG�,I5HWXUQ�D3URSHUW\�9DOXH�7R6WULQJ��

(QG�)XQFWLRQ(QG�&ODVV
8VLQJ�2EMHFW�&RQVWUXFWLRQ��2&�
,Q�WKH�SUHYLRXV�VHFWLRQ��,�WDONHG�DERXW�2&�DV�D�PHFKDQLVP�IRU�SHUVLVWHQW�VWRUDJH��EXW�LW�LV�DOVR�D�PHFKDQLVP�IRU�DFFHVVLQJ�WUDQVLHQW�VWRUDJH��5HIHU�WR�/LVWLQJ������IRU�D�FRGH�VDPSOH�
8VLQJ�D�6KDUHG �6WDWLF��0HPEHU
8VLQJ�D�6KDUHG PHPEHU�YDULDEOH�LV�E\�QR�PHDQV�VSHFLILF�WR�VHUYLFHG�FRPSRQHQWV��RI�FRXUVH��,W
V�D�VLPSOH�DQG�HIILFLHQW�PHFKDQLVP��,WV�PDLQ�SUREOHP�LV�WKDW�\RX�RQO\�KDYH�RQH�VLQJOH�LQVWDQFH�WKDW�LV�VKDUHG�E\�DOO�XVHUV�DQG�WKHLU�FRPSRQHQWV��ZKLFK�FDQ�OHDG�WR�FRQFXUUHQF\�FRQIOLFWV�ZKHQ�WKH�YDOXH�LVQ
W�UHDG�RQO\��%HFDXVH�RI�WKLV��\RX�KDYH�WR�SURWHFW�WKH�YDOXH�E\�ZULWLQJ�WKUHDG�VDIH�FRGH��7KLV ZLOO�UHVXOW�LQ�ZDLW�VWDWHV�LQ�D�KLJKO\�VWUHVVHG�HQYLURQPHQW�ZKHQ�WKH�6KDUHG PHPEHU�LV�WR�EH�XVHG�DOO�WKH�WLPH��0RVW�RIWHQ��LW�ZRQ
W�FDXVH�\RX�DQ\�SUREOHPV��EXW�LQ�VRPH�VLWXDWLRQV²DV�,�VDLG��XQGHU�H[WUHPH�ORDG²LW�PLJKW�EH�D�VKRZ�VWRSSHU�
7R�JHW�D�FKHDSHU�ORFNLQJ�VROXWLRQ��\RX�FDQ�LPSOHPHQW�D�5HDGHU:ULWHU ORFN�LQVWHDG��7KDW�PHDQV�WKDW�WKHUH�PLJKW�EH�VHYHUDO�UHDGHUV�DW�WKH�VDPH�WLPH��EXW�RQO\�RQH�ZULWHU��'R�\RX�JHW�D�GpMj�YX�IURP�WKH�GDWDEDVH�DUHD"�<RX�FDQ�ILQG�PRUH�LQIRUPDWLRQ�DERXW�KRZ�WR�LPSOHPHQW�D�5HDGHU:ULWHUORFN�LQ�WKH��1(7�RQOLQH�KHOS�

1RWH
%HFDXVH�WKLV�FKDSWHU�LV�PRVWO\�DERXW�GHEXJJLQJ��,�PXVW�ZDUQ�\RX�DJDLQVW�WU\LQJ�WR�ZULWH�WKUHDG�VDIH�FRGH�PDQXDOO\��,I�\RX�GR�VR��\RX�PLJKW�FUHDWH�D�GHEXJJLQJ�QLJKWPDUH�IRU�\RXUVHOI��HLWKHU�QRZ�RU�LQ�WKH�IXWXUH��%H�FDUHIXO�DQG�PDNH�VXUH�\RX�NQRZ�ZKDW�\RX
UH�GRLQJ�

8VLQJ�WKH�7KUHDG6WDWLF $WWULEXWH
,W
V�SRVVLEOH�WR�XVH�7/6�LQ��1(7�WRR��VR�WKDW�HDFK�WKUHDG�ZLOO�KDYH�LW
V�RZQ�ORFDO�GDWD��,W
V�HDVLO\�DFKLHYDEOH�E\�MXVW�PDUNLQJ�D�6KDUHG YDULDEOH�ZLWK�WKH�7KUHDG6WDWLF DWWULEXWH�
7KLV�ZLOO�PHDQ�WKDW�\RX�ZLOO�KDYH�DV�PDQ\�LQVWDQFHV�RI�WKH�GDWD�DV�\RX�KDYH�WKUHDGV��7KHUH�ZLOO�EH�QR�EORFNLQJ��EHFDXVH�HDFK�WKUHDG�ZLOO�KDYH�WKH�GDWD�LW�QHHGV��7KLV�PLJKW�DOVR�PHDQ�D�SUREOHP�IRU�\RX�EHFDXVH�\RX�ZDVWH�PHPRU\��EXW�WKDW�LV�PRVW�RIWHQ�QRW�WKH�FDVH�IRU�FRQILJXUDWLRQ�GDWD�
8VLQJ�2EMHFW�3RROLQJ��23�
7KH�ILQDO�WHFKQLTXH�WKDW�,
G�OLNH�WR�GLVFXVV�IRU�SURYLGLQJ�DQ�DFFHVV�PHFKDQLVP�WR�WUDQVLHQW�VWRUDJH�LV�XVLQJ�2EMHFW�3RROLQJ��23��LQ�VHUYLFHG�FRPSRQHQWV��,I�\RX�VWLOO�UHPHPEHU�WKH�WHFKQLTXH�RI�WKUHDG�VSHFLILF�JOREDO�YDULDEOHV�IURP�WKH�GD\V�RI�9%���DQG�ZKLFK�,�GLVFXVVHG�HDUOLHU�LQ�WKLV�VHFWLRQ�DERXW�FRQILJXUDWLRQ�GDWD���23�LV�DQRWKHU�WHFKQLTXH�WKDW�FRPHV�FORVH�WR�WKDW�VROXWLRQ�
1RW�WKDW�SRROHG�REMHFWV�DUH�WLHG�WR�D�VSHFLILF�WKUHDG��EXW�\RX�ZLOO�KDYH�D�SRRO�RI�Q QXPEHU�RI�REMHFWV�ZLWK�23��VR�WKDW�\RX�FDQ�DYRLG�WKH�VLWXDWLRQ�RI�VHYHUDO�VLPXOWDQHRXV�UHTXHVWV�RI�WKH�VDPH�YDOXH�OHDGLQJ�WR�ZDLW�VWDWHV��2Q�WKH�RWKHU�KDQG��WKH�ODUJHU�WKH�SRRO��WKH�ODUJHU�WKH�DPRXQW�RI�XVHG�PHPRU\��RI�FRXUVH�
+RZHYHU��ZKLOH LW�LV�DQ�DGYDQWDJH�WKDW�VHYHUDO�LQVWDQFHV�PLQLPL]H�FRQWHQWLRQ��LW
V�D�GLVDGYDQWDJH�LI�LW
V�QHFHVVDU\�IRU�DOO�LQVWDQFHV�WR�KDYH�WKH�VDPH�YDOXHV�DOO�WKH�WLPH��,I�LW�LV�QHFHVVDU\��\RX
G�EHWWHU�XVH�RQH�VLQJOH�YDOXH�LQVWHDG��XQOHVV�LW
V�QRW�D�³IHWFK�RQFH��XVH�PDQ\�WLPHV´�W\SH�RI�GDWD��

1RWH
%RWK�2EMHFW�&RQVWUXFWLRQ�DQG�2EMHFW�3RROLQJ�FDQ�EH�XVHG��HYHQ�ZKHQ�WKH�REMHFW�LV�ORFDWHG�LQ�WKH�FRQWH[W�RI�WKH�FDOOHU��EHFDXVH�QHLWKHU�RI�WKHVH�VHUYLFHV�DUH�EXLOW�ZLWK�LQWHUFHSWLRQ�



6XPPDU\�RI�3HUVLVWHQW�6WRUDJH�DQG�$FFHVV�0HFKDQLVPV
1RW�DOO�DFFHVV�PHFKDQLVPV�FDQ�EH�XVHG�ZLWK�DOO�SHUVLVWHQW�VWRUDJH�PHFKDQLVPV��7DEOH�����SUHVHQWV�WKH�SRVVLEOH�FRPELQDWLRQV�

7DEOH �����3RVVLEOH�&RPELQDWLRQV�RI�$FFHVV�0HFKDQLVPV�DQG�3HUVLVWHQW�6WRUDJH�0HFKDQLVPV630 2& 6KDUHG�0HPEHU 7KUHDG 6WDWLF 23'DWDEDVH�VHUYHU 2. 1�$ 2. 2. 2.5HJLVWU\ 2. 1�$ 2. 2. 2.$FWLYH�'LUHFWRU\ 2. 1�$ 2. 2. 2.2& 2. 2. 2. 2. 2.�FRQILJ ILOH� 2. 1�$ 2. 2. 2.
$V�\RX�VHH�LQ�7DEOH������RQO\�2&�LV�D�ELW�LQIOH[LEOH�DV�DQ�DFFHVV�PHFKDQLVP�EHFDXVH�LW�LV�VR�FORVHO\�UHODWHG�WR�LWV�VWRUDJH��<RX�FDQ OHW�WKH�XVHUV�DIIHFW�2&�DV�DQ�DFFHVV�PHFKDQLVP�E\�XVLQJ�WKH�$GPLQ�$3,�IRU�&20��WR�FKDQJH�WKH�VWRUHG�YDOXH��EXW�LW�LV�VRUW�RI�D�KDFN��$W�OHDVW��,�GRQ
W�WKLQN�WKLV�ZDV�WKH�ZD\�2&�ZDV�VXSSRVHG�WR�EH�XVHG�
+RZ�DQG�:KHQ�WR�5HIUHVK�WKH�&DFKHG�&RQILJXUDWLRQ�'DWD
)LQDOO\��LW�PLJKW�EH�D�SUREOHP�GHFLGLQJ�ZKHQ�WR�UHIUHVK�WKH�FDFKHG�FRQILJXUDWLRQ�GDWD��$�VLPSOH�DSSURDFK�LV�WR�HQFDSVXODWH�WKH�GDWD�VR�WKDW�HDFK�WLPH�WKHUH�LV�D�UHTXHVW�IRU�WKH�GDWD��\RX�FDQ�LQYHVWLJDWH�ZKHWKHU�D�FHUWDLQ�DPRXQW�RI�WLPH�KDV�HODSVHG�VLQFH�WKH�ODVW�WLPH�WKH�GDWH�ZDV�UHIUHVKHG��,I�VR��\RX�JR�WR�SHUVLVWHQW�VWRUDJH�WR�UHDG�WKH�GDWD�DQG�UHPHPEHU�ZKHQ�WKLV�KDSSHQHG�
,I�\RX�XVH��IRU�H[DPSOH��2EMHFW�3RROLQJ�IRU�FDFKLQJ�WKH�GDWD��LW�PLJKW�EH�D�JRRG�LGHD�WR�LQWURGXFH�DWZR�SKDVH�WHFKQLTXH�VR�WKDW�QRW�HYHU\�REMHFW�LQ�WKH�REMHFW�SRRO�KDV�WR�JR�WR�SHUVLVWHQW�VWRUDJH��,QVWHDG��\RX�KDYH�RQH�VLQJOH�SRROHG�REMHFW��RI��VD\��FODVV�$��WKDW�LV�UHVSRQVLEOH�IRU�WKLV��DQG�HYHU\�SRROHG�REMHFW��RI��VD\��FODVV�%��ZLOO�RQO\�JR�WR�WKH�REMHFW�RI�FODVV�$�ZKHQ�WKH\�ILQG�RXW�WKDW�LW
V�WLPH�WR�UHIUHVK�WKHLU�GDWD��&ODVV�$�XVHV�D�VLPLODU�DOJRULWKP�VR�WKDW�LW�GRHVQ
W�JR�WR�SHUVLVWHQW�VWRUDJH�HDFK�WLPH�LW�LV�FDOOHG�E\�D�%�LQVWDQFH��,I�\RX�XVH�D�VFKHPD�OLNH�WKLV��\RX�KDYH�WR�UHPHPEHU�WKDW�WKH�PD[LPXP�WLPH�IRU�GLIIHUHQW�LQVWDQFHV�WR�EH�RXW�RI�V\QF�LV�WKH�VXP�RI�WKH�UHIUHVK�GHOD\�RI�WKH�$�REMHFW�DQG�WKH�UHIUHVK�GHOD\�RI�RQH�%�REMHFW�
(YDOXDWLRQ�RI�&RQILJXUDWLRQ�'DWD�6ROXWLRQ
)RU�VRPH�W\SHV�RI�FRQILJXUDWLRQ�GDWD��WKH�GDWD�ZLOO�EH�UHDG�H[WUHPHO\�IUHTXHQWO\��)ODJV�IRU�WUDFLQJ�LV�D�JRRG�H[DPSOH�RI�WKLV��:LWK�WKHVH�W\SHV�RI�FRQILJXUDWLRQ�GDWD��SUREDEO\�WKH�VLQJOHPRVW�LQIOXHQWLDO�RI�WKH�IDFWRUV�GLVFXVVHG�LQ�&KDSWHU����³)DFWRUV�WR�&RQVLGHU�LQ�&KRRVLQJ�D�6ROXWLRQ�WR�D�3UREOHP�´�LV�SHUIRUPDQFH��%HFDXVH�RI�WKLV��,�KDYH�GHFLGHG�QRW�WR�SULQW�P\�HYDOXDWLRQ�LQ�WKLV�ERRN��EHFDXVH�,�ZLOO�ILQLVK�WKH�ERRN�EHIRUH��1(7�LV�DYDLODEOH�LQ�YHUVLRQ����)RU�WKLV�UHDVRQ��,�FRQVLGHU�LW�GDQJHURXV�DQG�PLVOHDGLQJ�WR�UXQ�SHUIRUPDQFH�WHVWV��,QVWHDG��\RX�ZLOO�ILQG�SHUIRUPDQFH�UHVXOWV�DQG�P\�UHFRPPHQGDWLRQ�UHJDUGLQJ�FRQILJXUDWLRQ�GDWD�DW�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP��<RX�ZLOO��RI�FRXUVH��DOVR�ILQG�DOO�WKH�FRGH�WKHUH�IRU�WKH�UHFRPPHQGHG�VROXWLRQ�

1RWH
7KLV�LV�WKH�RQO\�WLPH�LQ�WKH�ERRN�WKDW�,�KDYH�HQGHG�D�GLVFXVVLRQ�ZLWKRXW�JLYLQJ�D�UHFRPPHQGDWLRQ��EXW�DV�,�VDLG��WKLV�SURSRVDO�LV�H[WUHPHO\�SHUIRUPDQFH�GHSHQGHQW��DQG�EHIRUH�9��RI��1(7�KDV�EHHQ�UHOHDVHG��LW
V�MXVW�WRR�GDQJHURXV�WR�GHFLGH�RQ�D�ZLQQHU�

7KHVH�ZHUH�D�IHZ�ZRUGV�DERXW�WKH�DVSHFW�RI�DFFHVVLQJ�FRQILJXUDWLRQ�GDWD��:KHQ�LW�FRPHV�WR�SHUVLVWHQWO\�VWRULQJ�FRQILJXUDWLRQ�GDWD��,�WHQG�WR�ILQG�WKH��FRQILJ VROXWLRQ�LV�WKH�EHVW�RQH��7KH�VHFRQG�EHVW�LV�XVLQJ�WKH�GDWDEDVH�VHUYHU�RU�$FWLYH�'LUHFWRU\�(YDOXDWLRQ�RI�3URSRVDOV
,W�LV�WLPH�WR�HYDOXDWH�P\�SURSRVDOV�DJDLQ��7KLV�WLPH��,�ZLOO�HYDOXDWH�P\�WUDFLQJ�DQG�ORJJLQJ�SURSRVDOV�WR�VHH�KRZ�WKH\�VWDQG�XS�WR�WKH�FULWHULD�ZH�GLVFXVVHG�LQ�&KDSWHU���
(YDOXDWLRQ�RI�WKH�7UDFLQJ�3URSRVDO
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,�WKLQN�P\�WUDFLQJ�VROXWLRQ�LV�PRUH�³FRQVXPHU�W\SH�IULHQGO\´�WKDQ�WKH EXLOW�LQ�VROXWLRQ�LQ��1(7�EHFDXVH�LW�ZRUNV�ZHOO�DQG�LQ�H[DFWO\�WKH�VDPH�ZD\�ZLWK�$63�1(7�WRR��,W
V�DOVR�HDV\�WR�FROOHFW�WUDFH�LQIRUPDWLRQ�IURP�VHYHUDO�SURFHVVHV�LQ�RQH�VLQJOH�OLVW�RI�WUDFH�FDOOV�
,W
V�H[WUHPHO\�LPSRUWDQW�WKDW�WKH�WUDFLQJ�VROXWLRQ�GRHVQ
W�FUHDWH�D�ORW�RI�RYHUKHDG��HVSHFLDOO\�ZKHQ�HYHU\WKLQJ�LQ�WKH�V\VWHP�LV�ILQH�DQG�QRERG\�LV�OLVWHQLQJ��0\�SURSRVDO�LV�DW�D�KLJK�DEVWUDFWLRQ�OHYHO�EHFDXVH�LW�LV�DGGHG�GLUHFWO\�LQ�WKH�VRXUFH�FRGH��,W
V�QRW�ZLWKRXW�SHQDOWLHV�WR�SHUIRUPDQFH�DQG�VFDODELOLW\��EXW�VWLOO�,�WKLQN�WKDW�LQ�UHDO�ZRUOG�DSSOLFDWLRQV��WKH�RYHUKHDG�LV�QRW�WRR�KLJK�
<RX�FDQ�ILQG�WKH�UHVXOWV�RI�VHYHUDO�SHUIRUPDQFH�WHVWV�DW�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP��$OO�WKH�WHVWV�KDYH EHHQ�H[HFXWHG�ZLWK�9��RI��1(7��1RWH�WKDW�\RX�VKRXOG�EH�SUHSDUHG�WR�VHH�WKDW�WKH�RYHUKHDG�LV�TXLWH�ODUJH�IRU�FDOOLQJ�HPSW\�PHWKRGV�VWRUHG�SURFHGXUHV��EXW�KRZ�RIWHQ�GR�\RX�KDYH�WKH�QHHG�IRU�WKDW"�1RW�WKDW�RIWHQ��,�KRSH��<RX�ZLOO�DOVR�VHH�E\�WKH�UHVXOWV�WKDW WKH�WUDFLQJ�VROXWLRQ�GRHVQ
W�DGG�WKDW�PXFK�RYHUKHDG�WR�PHWKRGV�WKDW�GR�UHDO�ZRUN�
$OPRVW�DOO�WKH�³�DELOLWLHV´�,�GLVFXVVHG�LQ�&KDSWHU��²PDLQWDLQDELOLW\��UHXVDELOLW\��SURGXFWLYLW\��WHVWDELOLW\��DQG�GHEXJJDELOLW\��EXW�QRW�UHOLDELOLW\²ZLOO�EHQHILW�IURP�KDYLQJ�WUDFLQJ�LQ�WKH�FRGH��7KH�SURGXFWLYLW\�ZLOO�GHJUDGH�VOLJKWO\�EHFDXVH�RI�WKH�ZRUN�LQYROYHG�LQ�DGGLQJ�WKH�FDOOV��EXW��EHFDXVH�GHEXJJLQJ�ZLOO�EH�VR�PXFK�PRUH�HIIHFWLYH��LW�ZLOO�DOVR�KHOS�SURGXFWLYLW\�LQ�WKH�ORQJ�UXQ��5HOLDELOLW\�LV�KRSHIXOO\�QRW�DGYHUVHO\�DIIHFWHG�HLWKHU��EXW�\RX�VKRXOG�EH�DZDUH�WKDW�WKHUH�LV�DOZD\V�D�JUHDWHU�ULVN�IRU�SUREOHPV�SXUHO\�EHFDXVH�RI�H[WUD�FRGH�
&RH[LVWHQFH�DQG�LQWHURSHUDELOLW\�DUH�DOVR�DGGUHVVHG�E\�WKH�SURSRVDO��)RU�H[DPSOH��EURZVLQJ�D�FRPSOHWH�FDOO�VWDFN�IURP�D�9%��FRPSRQHQW�WR�D�9LVXDO�%DVLF��1(7�FRPSRQHQW�WR�D�VWRUHG�SURFHGXUH�DQG�DOO�WKH�ZD\�EDFN�FDQ�EH�YHU\�KHOSIXO�LQ�FHUWDLQ�VLWXDWLRQV�
:KHQ�LW�FRPHV�WR�VHFXULW\��\RX�PXVW�EH�FDXWLRXV��:KHQ�\RX�DGG�WUDFH�FDOOV��\RX�FDQ�HQG�XS�RSHQLQJ�XS�ZLQGRZV�WR�VHQVLWLYH�LQIRUPDWLRQ�VR�WKDW�D�VNLOOHG�DQG�LQWHUHVWHG�SHUVRQ�FRXOG�OLVWHQ�WR�SDVVZRUGV�DQG�ZKDWHYHU�LQIRUPDWLRQ�\RX�VHQG�LQ�WKH�WUDFH�FDOOV��<RX�VKRXOG�GLVFXVV�WKLV�ZLWK�\RXU�FXVWRPHU�XS�IURQW�VR�WKDW�\RX�HVWDEOLVK�FOHDU�URXWLQHV�
,�KDYH�VDLG�LW�EHIRUH��EXW�,
G�OLNH�WR�VD\�DJDLQ�WKDW�WKH�PDLQ�IRFXV�RI�WKLV�FKDSWHU�LVQ
W�WKH�WUDFLQJ�WRRO�LWVHOI��EXW�UDWKHU�WKH�FRQFHSW�:KDW
V�1H[W"
�1(7�RSHQV�XS�D�ORW�RI�QHZ�SRVVLELOLWLHV�IRU�\RX�WR�GHVLJQ�\RXU�V\VWHP�DQG�LWV�GLIIHUHQW�SDUWV��<RX�KDYH�QHZ�IOH[LELOLW\��EXW�WKDW�GRHVQ
W�PDNH�LW�HDVLHU��6RPH�DUFKLWHFWXUDO�JXLGDQFH�RU�LQVSLUDWLRQ�LV�QHHGHG�IRU�DUFKLWHFWV��WHDP�OHDGHUV��DQG�GHYHORSHUV��,Q�WKH�QH[W�FKDSWHU��,�ZLOO�GLVFXVV�DUFKLWHFWXUHV��ERWK�LQ�WKH�EURDG�SHUVSHFWLYH�VXFK�DV�WLHUV�DQG�OD\HUV��DQG�LQ�WKH�QDUURZ�SHUVSHFWLYH�UHJDUGLQJ�FRGH�VWUXFWXUHV�5HIHUHQFHV
���-��5REELQV��'HEXJJLQJ�$SSOLFDWLRQV��0LFURVRIW�3UHVV�������
���KWWS���PVGQ�PLFURVRIW�FRP�PVGQPDJ���WKH�³%XJVOD\HU´�FROXPQ�
���KWWS���ZZZ�V\VLQWHUQDOV�FRP��'HEXJ9LHZ�
���.��%HFN��([WUHPH�3URJUDPPLQJ�([SODLQHG��(PEUDFH�&KDQJH��$GGLVRQ�:HVOH\�������
���KWWS���PVGQ�PLFURVRIW�FRP�OLEUDU\�GHIDXOW�DVS"XUO �OLEUDU\�HQ�XV�RGVVTO�RGVB�BFRQB��B��V]�DVS�
���6��6XQGEODG�DQG�3��6XQGEODG��'HVLJQLQJ�IRU�6FDODELOLW\�ZLWK�0LFURVRIW�:LQGRZV�'1$��0LFURVRIW�3UHVV�������
���7��(ZDOG��7UDQVDFWLRQDO�&20���%XLOGLQJ�6FDODEOH�$SSOLFDWLRQV��$GGLVRQ�:HVOH\�������
���KWWS���ZZZ�UD]RUVRIW�QHW �VHH�7UDFH+RRN�1(7��
���$��-H]LHUVNL�DQG�(��-H]LHUVNL��0RQLWRULQJ�LQ��1(7�'LVWULEXWHG�$SSOLFDWLRQ�'HVLJQ��KWWS���PVGQ�PLFURVRIW�FRP�OLEUDU\�HQ�XV�GQEGD�KWPO�PRQLWRUGRWQHW�DVS�
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&KDSWHU����$UFKLWHFWXUH
,1�7+,6�&+$37(5

x 7KUHH�([DPSOHV�RI�$UFKLWHFWXUHVx 6DPSOH�$SSOLFDWLRQ��$FPH�+HOS'HVNx 0\�$UFKLWHFWXUH�3URSRVDO��$��1(7�$GMXVWHG�9HUVLRQ�RI�'1$x 1HZ�&RQFHSWV�WR�&RQVLGHU�:KHQ�&UHDWLQJ�D�1HZ�$UFKLWHFWXUH�7RGD\x 3K\VLFDO�3DUWLWLRQLQJx 3URSRVDOV�IRU�6WDQGDUGL]HG�&RGH�6WUXFWXUHVx (YDOXDWLRQ�RI�3URSRVDOV
6R�IDU��ZH�KDYH�GLVFXVVHG�ZD\V�LQ�ZKLFK�\RX�FDQ�SUHYHQW�SUREOHPV�E\�SODQQLQJ�DQG�WHVWLQJ�LQ�WKH�EHJLQQLQJ�SKDVHV�RI�D�SURMHFW��2QH�H[DPSOH�ZDV�WR�DGG�VXSSRUW�IRU�WUDFLQJ�WR�\RXU�FRPSRQHQWV�DQG�VWRUHG�SURFHGXUHV�HDUO\��+RZHYHU��WKH�PRVW�LPSRUWDQW�DVSHFW�RI�D�SURMHFW�LQ�WHUPV�RI�SUHSDUDWLRQ�LV�GHFLGLQJ�RQ�LWV�DUFKLWHFWXUH��,Q�PDNLQJ�VXFK�SUHSDUDWLRQ��\RX�VKRXOG�WKLQN�LQ�WHUPV�RI�VFDOH��,I�\RXU�SURMHFW�KDV�D�VPDOO�VFDOH��VXFK�DV�RQO\�RQH�RU�D�IHZ�HQG�XVHUV��D�VKRUW�DSSOLFDWLRQ�OLIH�H[SHFWDQF\��DQG�RQO\�RQH�GHYHORSHU���KDYLQJ�D�ZHOO±WKRXJKW�RXW�DUFKLWHFWXUH�LVQ
W�DOO�WKDW�LPSRUWDQW��2Q�WKH�RWKHU�KDQG��LI�\RX�NQRZ�WKDW�WKH�DSSOLFDWLRQ�ZLOO�VXSSRUW�PDQ\�XVHUV�RU�LI�\RX�ZDQW�WR�SUHSDUH�IRU�IXWXUH�JURZWK�LQ�DQ\�ZD\��D�JRRG�DUFKLWHFWXUDO�SODQ�LV�FUXFLDO��$QG�UHPHPEHU��D�VKRUW�OLIH�H[SHFWDQF\�IRU�D�V\VWHP�FDQ�DFWXDOO\�ODVW�D�YHU\�ORQJ�WLPH��PDNLQJ�LW�QR�IXQ�WR�KDYH�D�TXLFN�DQG�GLUW\�V\VWHP�WR�PDLQWDLQ�IRU�\HDUV��0HDQZKLOH���1(7�&RPSRQHQW�6HUYLFHV�DQG�64/�6HUYHU������DUH�DOVR�YHU\�PXFK�DERXW�VFDOH��<RX�ZRXOG�SUREDEO\�QRW�FRQVLGHU�XVLQJ�HLWKHU�RI�WKHP�LI�\RX�DUH�QRW�H[SHFWLQJ�WR�EXLOG�D�ODUJH�VFDOH�DSSOLFDWLRQ�IRU�QXPHURXV�XVHUV�
,Q�WKLV�FKDSWHU��ZH
OO�ORRN�DW�VHYHUDO�GLIIHUHQW�DUFKLWHFWXUDO�VW\OHV²D�GDWDEDVH�LQGHSHQGHQW�DQG�SXUH�REMHFW�RULHQWHG�DUFKLWHFWXUH��D�GDWDEDVH�FHQWULF�DUFKLWHFWXUH��DQG�WKH�FODVVLF�:LQGRZV�'1$�DUFKLWHFWXUH��:H
OO�DOVR�VSHQG�WLPH�ORRNLQJ�DW�D�VDPSOH�DSSOLFDWLRQ�EDVHG�RQ�WKH�$FPH�+HOS'HVN��,
OO�WKHQ�SUHVHQW�P\�RZQ�DFKLWHFWXUH�SURSRVDO��ZKLFK��DV�LQ�HDUOLHU�FKDSWHUV��,�ZLOO�HYDOXDWH�EDVHG�RQ�WKH�FULWHULD�HVWDEOLVKHG�LQ�&KDSWHU����³)DFWRUV�WR�&RQVLGHU�LQ�&KRRVLQJ�D�6ROXWLRQ�WR�D�3UREOHP�´�,Q�DGGLWLRQ��ZH
OO�ORRN�DW�YDULRXV�DUFKLWHFWXUDO�IDFWRUV�WR�FRQVLGHU��VXFK�DV�SK\VLFDO�SDUWLWLRQLQJ��DQG�,
OO�SUHVHQW�D�VHFRQG�SURSRVDO��ZKLFK�GHDOV�ZLWK�FRQVLVWHQW�FRGH�VWUXFWXUHV�7KUHH�([DPSOHV�RI�$UFKLWHFWXUHV
$V�ZH�DOO�NQRZ��D�YDVW�QXPEHU�RI�DUFKLWHFWXUH�H[DPSOHV�KDYH�EHHQ�SUHVHQWHG�LQ�OLWHUDWXUH�DQG�PDJD]LQHV�RYHU�WKH�ODVW�IHZ�\HDUV��7R�QDUURZ�WKH�VFRSH��LQ�WKLV�FKDSWHU�,�ZLOO�GLVFXVV�RQO\�H[DPSOHV�ZKHUH�UHODWLRQDO�GDWDEDVHV�DUH�XVHG�EHFDXVH�WKDW�LV�WKH�PRVW�W\SLFDO�GDWDEDVH�WHFKQLTXH�IRU�EXVLQHVV�DSSOLFDWLRQV��7KLV�VHFWLRQ�ZLOO�ORRN�DW�WKUHH�VXFK�H[DPSOHV��D�GDWDEDVH� LQGHSHQGHQW�DQG�SXUH�REMHFW�RULHQWHG�DUFKLWHFWXUH��D�GDWDEDVH�FHQWULF�DUFKLWHFWXUH��DQG�WKH�FODVVLF�:LQGRZV�'1$�DUFKLWHFWXUH�
([DPSOH����7KH�'DWDEDVH�,QGHSHQGHQW�DQG�3XUH�2EMHFW�2ULHQWHG�$UFKLWHFWXUH
0HPEHUV�RI�WKH�SXUH�REMHFW�RULHQWDWLRQ�FRPPXQLW\�EHOLHYH�WKDW�DUFKLWHFWXUHV�VKRXOG�EH�FRPSOHWHO\�GDWDEDVH�LQGHSHQGHQW��,Q�H[WUHPH�FDVHV��WKH DSSOLFDWLRQ�RQO\�WRXFKHV�WKH�GDWDEDVH�DW�VWDUWXS�WR�UHDG�DOO�WKH�VWDWH�DQG�DW�WHUPLQDWLRQ�WR�ZULWH�EDFN�DOO�WKH�VWDWH��$OWKRXJK�WKLV�VW\OH�ZRUNV�ZHOO�LQ�VRPH�VLWXDWLRQV��LW�LV�QRW�VXLWDEOH�IRU�WKH�W\SLFDO�PXOWLXVHU�EXVLQHVV�DSSOLFDWLRQ��7KLV�LV�EHFDXVH�WKHUH�LV�WRR�PXFK�GDWD�WR�NHHS�LQ�WKH�PHPRU\��DQG�WKH�GDWD�FDQ�HDVLO\�EH�ORVW��,I�WKH�VWDWH�LV�NHSW�DW�WKH�ZRUNVWDWLRQ��\RX�ZRQ
W�VHH�RWKHU�XVHUV
�FKDQJHV�XQWLO�WKH�QH[W�VWDUWXS��,I�WKH�VWDWH�LV�NHSW�DW�WKH�VHUYHU�DQG�LV�VKDUHG�E\�DOO�XVHUV��\RX�ZLOO�H[SHULHQFH�V\QFKURQL]DWLRQ�SUREOHPV�WKDW�\RX�KDYH�WR�VROYH��0HDQZKLOH��LI�WKH�VWDWH�LV�NHSW�DW�WKH�VHUYHU�ZLWK�RQH�REMHFW�PRGHO�SHU�XVHU��RQFH�DJDLQ��\RX�ZRQ
W�VHH�RWKHU�XVHUV
�FKDQJHV�XQWLO�WKH�QH[W�VWDUWXS��DQG�LW�ZLOO�HDW�XS�PHPRU\�IURP�WKH�VHUYHU�
7KH�VW\OH�RI�SXUH�REMHFW�RULHQWHG�GHVLJQ�FRXOG�EH�FKDQJHG�VOLJKWO\�VR�WKDW�DW�WKH�VWDUW�RI�D�XVH�FDVH��HYHU\WKLQJ�QHHGHG�LV�UHDG�IURP�WKH�GDWDEDVH�WR�D�SXUH�REMHFW�PRGHO��WKH�REMHFW�PRGHO�LV�ZRUNHG�RQ��DQG�WKHQ�WKH�UHVXOWLQJ�REMHFW�PRGHO�LV�ZULWWHQ�EDFN�WR�WKH�GDWDEDVH��7KLV�LV�D�FRPPRQ�DSSURDFK�IRU�EXVLQHVV�DSSOLFDWLRQV�WRR��,Q�WKLV�FDVH��D�ODUJH�SDUW�RI�WKH�ZRUN�ZLOO�FRQVLVW�RI�PDSSLQJ�EHWZHHQ�REMHFWV�DQG�UHODWLRQDO�GDWD�
$V�\RX�FDQ�VHH��LQ�WKLV�DSSURDFK��WKH�GDWDEDVH
V�FDSDELOLWLHV�DUH�UDUHO\�WDNHQ�DGYDQWDJH�RI��7KH�GHYHORSHUV�DUH�OHIW�WR�WDNH�FDUH�RI�VXFK�IXQFWLRQV�DV�WUDQVDFWLRQV��FRQFXUUHQF\�FRQWURO��TXHU\LQJ��DQG�WUDYHUVLQJ�WKH�GDWD��%HFDXVH�PRVW�QDYLJDWLRQ�LV�GRQH�LQ�WKH�REMHFW�PRGHO��WKH�MRLQ�FDSDELOLWLHV�RI�WKH�GDWDEDVH��IRU�H[DPSOH��DUH�QRW�XVHG�
/HW
V�ORRN�DW�DQRWKHU�H[DPSOH�RI�ZKHQ�DQ�DUFKLWHFWXUH�OLNH�WKLV�LV�XVHG��6XSSRVH�D�XVHU�ZDQWV�D�OLVW�RI�DOO�KHU�FXVWRPHUV�ZKRVH�ODVW�QDPHV�VWDUW�ZLWK�WKH�OHWWHU�$��DV�ZHOO�DV�WKHLU�RUGHU�KLVWRULHV��,Q�WKLV�FDVH��WKHUH�VKRXOG�EH�RQH�FROOHFWLRQ��OHW
V�FDOO�LW�&XVWRPHU&ROOHFWLRQ��FRQWDLQLQJ�&XVWRPHUREMHFWV��(DFK�&XVWRPHU REMHFW�KDV�DQ�LQVWDQFH�RI�DQ�2UGHU&ROOHFWLRQ��ZKLFK��LQ�LWV�WXUQ��FRQWDLQV�
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VHYHUDO�2UGHU REMHFWV��(DFK�2UGHU KDV�D�FROOHFWLRQ�FDOOHG�2UGHU5RZV&ROOHFWLRQ WKDW�FRQWDLQV�LQIRUPDWLRQ�DERXW�SURGXFWV�IRU�WKH�RUGHU��7KLV�DSSURDFK�FRXOG�HDVLO\�HQG�XS�ZLWK�KXQGUHGV�RU�WKRXVDQGV�RI�REMHFWV�IRU�HDFK�&XVWRPHU��DOO�RI�ZKLFK�PXVW�WUDYHO�RYHU�WKH�ZLUH�EHWZHHQ�GLIIHUHQW�WLHUV��8VLQJ�REMHFWV�RYHU�WKH�ZLUH�FDQ�EH�YHU\�H[SHQVLYH��WKLV�LV�GHILQLWHO\�WUXH�IRU�9%��FUHDWHG�&20 REMHFWV��IRU�H[DPSOH��EHFDXVH�RQO\�REMHFW�UHIHUHQFHV�ZLOO�WUDYHO�WKHQ��,I�WKH�REMHFWV�DUH�VHULDOL]HG�WR�D�IODW�VWUXFWXUH��VHQGLQJ�WKHP�RYHU�WKH�QHWZRUN�ZLOO�EH�PRUH�HIILFLHQW��EXW�WKH�VHULDOL]DWLRQ�DQG�GHVHULDOL]DWLRQ�ZLOO�DOVR�WDNH�VRPH�WLPH�
7KH�PRVW�UHDOLVWLF�DQG�LQWHUHVWLQJ�SURSRVDO�,�KDYH�VHHQ�IRU�D�SXUH�REMHFW�RULHQWHG�DUFKLWHFWXUH�LV�WKH�RQH�3HWHU�+HLQFNLHQV�GLVFXVVHV�LQ�KLV�ERRN��%XLOGLQJ�6FDODEOH�'DWDEDVH�$SSOLFDWLRQV�� ,Q�KLV�SURSRVDO��KH�XVHV�WKH�GDWDEDVH�FDSDELOLWLHV�WR�PDNH�GDWD�QHDU�RSHUDWLRQV�PRUH�HIILFLHQW��6WLOO��KH�GRHVQ
W�GLVFXVV�WKH�PXOWLXVHU�DVSHFWV��WUDQVDFWLRQV��VHUYHU�EDVHG�REMHFW�PRGHOV��QRU�WKH�LPSOLFDWLRQV�KLV�SURSRVDO�KDV�IRU�GLVWULEXWHG�V\VWHPV��$V�\RX�SUREDEO\�KDYH�JXHVVHG��,�GRQ
W�WKLQN�WKLV�LV�D�JRRG�HQRXJK�DUFKLWHFWXUH�IRU�WKH�SODWIRUP�ZH�DUH�JRLQJ�WR�XVH�
([DPSOH����7KH�'DWDEDVH�&HQWULF�$UFKLWHFWXUH
6RPH�DUFKLWHFWV�DQG�GHYHORSHUV²P\VHOI�LQFOXGHG²DUH�GHHSO\�HQDPRUHG�ZLWK�WKH�SURFHVVLQJ�FDSDELOLWLHV��VXFK�DV�VWRUHG�SURFHGXUHV��RI�PRGHUQ�UHODWLRQDO�GDWDEDVHV��7KLV�ZDV�HVSHFLDOO\�WUXH�ZLWK�WKH�VHFRQG�ZDYH�RI�FOLHQW�VHUYHU��ZKHQ�VRPH�RU�PRVW�RI�WKH�ORJLF�ZDV�PRYHG�IURP�WKH�FOLHQW�WR�WKH�GDWDEDVH�VHUYHU��0LFKDHO�6WRQHEUDNHU�DQG�3DXO�%URZQ�GLVFXVV�WKLV�LQ�WKHLU�ERRN��2EMHFW�5HODWLRQDO�'%06V��7UDFNLQJ�WKH�1H[W�*UHDW�:DYH��6HFRQG�(GLWLRQ�� 7KH\�WKLQN�RI�WKH�GDWDEDVH�VHUYHU�DV�DQ�DSSOLFDWLRQ�VHUYHU�DV�ZHOO��)RU�H[DPSOH��WKH�DXWKRUV�VXJJHVW�WKDW�RQH�GDWDEDVH�VHUYHU�FDQ�DFW�DV�WKH�DSSOLFDWLRQ�VHUYHU��ZKLOH�DQRWKHU�FDQ�EH�UHVSRQVLEOH�IRU�WKH�GDWD��2QH�PHULW�RI�WKLV�DSSURDFK�LV�WKDW�LW
V�HDV\�WR�UHSDUWLWLRQ�WKH�ORJLF��EHFDXVH�LW�FDQ�EH�ORFDWHG�DW�DQ\�RI�WKH�GDWDEDVH�VHUYHUV�
$�PRUH�UHFHQW�YHUVLRQ�RI�WKLV�DSSURDFK�WR�GDWDEDVH�FHQWULF�DUFKLWHFWXUH�ZDV�SUHVHQWHG�E\�0LFURVRIW
V�FRGH�VDPSOH��'XZDPLVK�2QOLQH�� +HUH��0LFURVRIW�GHPRQVWUDWHG�KRZ�WR�FUHDWH�SDUW�RI�DQ�H�FRPPHUFH�DSSOLFDWLRQ�E\�XVLQJ�RQO\�;0/�;6/�DQG�WKH�;0/�VXSSRUW�LQ�64/�6HUYHU������� ,Q�GRLQJ�VR��WKH\�VXFFHHGHG�LQ�JHWWLQJ�YHU\�JRRG�SHUIRUPDQFH��+RZHYHU��D�GLVDGYDQWDJH�ZLWK�WKH�GDWDEDVH�FHQWULF�DSSURDFKHV�LV�WKDW�DW�WKH�HQG�RI�WKH�GD\��D�JUHDW�GHDO�RI�ORJLF�PXVW�EH�ORFDWHG�LQ�WKH�FOLHQW��DQG�WKLV��LQ�WXUQ��FDXVHV�VHYHUDO�SUREOHPV��LQFOXGLQJ�GHSOR\PHQW��KHDY\�FOLHQW�DSSOLFDWLRQV��DQG�PDQ\�URXQG�WULSV�WR�WKH�GDWDEDVH�VHUYHU��$OWKRXJK�WKLV�FRXOG�EH�D�JRRG�DSSURDFK�IRU�VLPSOH�DSSOLFDWLRQV��,�GRQ
W�VHH�LW�DV�D�UHDOO\�IOH[LEOH�DUFKLWHFWXUH�WR�VXLW�VHYHUDO�GLIIHUHQW�FODVVHV�RI�DSSOLFDWLRQV�
([DPSOH����7KH�&ODVVLF�:LQGRZV�'1$�$UFKLWHFWXUH
0LFURVRIW
V�ILUVW�DWWHPSW�DW�JLYLQJ�DUFKLWHFWXUDO�JXLGDQFH�ZDV�ZKHQ�WKH\�VXJJHVWHG�XVLQJ�:LQGRZV�'1$�DV�D�ZD\�WR�EXLOG�Q�WLHU�DSSOLFDWLRQV��&RPSDUHG�WR�SXUH�REMHFW�RULHQWHG�DUFKLWHFWXUHV��WKLV�DUFKLWHFWXUH�SDLG�PRUH�DWWHQWLRQ�WR�SK\VLFDO�DVSHFWV²IRU�H[DPSOH��YDOXH�W\SHV�LQVWHDG�RI�UHIHUHQFHV�ZHUH�VHQW�RYHU�WKH�QHWZRUN�EHWZHHQ�WLHUV��7KH�FRQFHSW�ZDV�WDUJHWHG�DW�XVLQJ�0LFURVRIW�SURGXFWV�DQG�WHFKQRORJLHV��VXFK�DV�$63��&20���DQG�64/�6HUYHU��7KHUH�KDYH�EHHQ�WKRXVDQGV�RI�DSSOLFDWLRQV�EXLOW�LQ�WKLV�VW\OH��7KH�DSSURDFK�LV�SUHWW\�PXFK�VWUXFWXUHG�XSRQ�OD\HUV�� )LJXUH�����VKRZV�D�SLFWXUH�\RX�SUREDEO\�KDYH�VHHQ�PRUH�WLPHV�WKDQ�\RX�FDQ�UHPHPEHU�GHVFULELQJ�WKH�GLIIHUHQW�OD\HUV�DFFRUGLQJ�WR�:LQGRZV�'1$�

)LJXUH������&ODVVLF�:LQGRZV�'1$�WLHUV��3UHVHQWDWLRQ��%XVLQHVV�/RJLF��DQG�'DWD�
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:KDW�LV�DOVR�W\SLFDO�RI�:LQGRZV�'1$�LV�WKDW�LW�LV�VHUYLFH�IRFXVHG�UDWKHU�WKDQ�REMHFW�IRFXVHG��:KHQ�,�GLVFXVVHG�WKH�SXUH�REMHFW�RULHQWHG�DUFKLWHFWXUH�HDUOLHU��,�JDYH�DQ�H[DPSOH�RI�D�XVHU�ZKR�ZDQWV�WR�KDYH�D�OLVW�RI�DOO�KHU�FXVWRPHUV�ZKRVH�ODVW�QDPHV�VWDUW�ZLWK�WKH�OHWWHU�$�DQG�WKHLU�RUGHU�KLVWRULHV��:LWK�:LQGRZV�'1$��WKLV�LQIRUPDWLRQ�ZRXOG�W\SLFDOO\�EH�IRXQG�E\�D�PHWKRG�WKDW�UHWXUQV�D�VLPSOH�VWUXFWXUH��IRU�H[DPSOH��DV�DQ�DUUD\�RU�DQ�$'2�5HFRUGVHW��ZLWK�DOO�WKH�LQIRUPDWLRQ�
,Q�WKH�PRVW�FODVVLF�GHILQLWLRQ�RI�:LQGRZV�'1$��DOO�EXVLQHVV�UXOHV�VKRXOG�EH�SXW�LQ�WKH�%XVLQHVV�/RJLF�OD\HU��DQG�LW�VKRXOG�EH�SRVVLEOH�WR�HDVLO\�SRUW�DQ�DSSOLFDWLRQ�WR�RWKHU�GDWD� EDVHV�VLPLODU�WR�64/�6HUYHU��6WHQ�6XQGEODG�DQG�3HU�6XQGEODG��LQ�WKHLU�ERRN�'HVLJQLQJ�IRU�6FDODELOLW\�ZLWK�0LFURVRIW�:LQGRZV�'1$�� FKDQJHG�WKH�UHFRPPHQGDWLRQ�VOLJKWO\�VR�WKDW�WKH�GDWDEDVH�LV�UHVSRQVLEOH�IRU�DW�OHDVW�VRPH�RI�WKH�EXVLQHVV�UXOHV��6RPH�RI�WKH�FRGH�VDPSOH�DSSOLFDWLRQV�SURYLGHG�E\�0LFURVRIW��FDOOHG�'XZDPLVK�2QOLQH� DQG�)LWFK�DQG�0DWKHU���ZHUH�PXFK�PRUH�HDJHU�WR�XVH�VWRUHG�SURFHGXUHV�WKDQ�FODVVLF�:LQGRZV�'1$��$V�\RX�ZLOO�ILQG�ZKHQ�,�GLVFXVV�P\�DUFKLWHFWXUH�SURSRVDO�ODWHU�LQ�WKH�FKDSWHU��,�WKLQN�:LQGRZV�'1$�KDV�D�ORW�RI�PHULWV��$OWKRXJK�P\�DUFKLWHFWXUH�SURSRVDO�LV�GLIIHUHQW�IURP�:LQGRZV�'1$��LW�LV�LQVSLUHG�E\�LW�6DPSOH�$SSOLFDWLRQ��$FPH�+HOS'HVN
%HIRUH�,�SUHVHQW�P\�RZQ�DUFKLWHFWXUH�SURSRVDO��,
OO�EULHIO\�GLVFXVV�WKH�VDPSOH�DSSOLFDWLRQ�WKDW�,
P�JRLQJ�WR�XVH�IRU�WKH�H[DPSOHV�IURP�QRZ�RQ�
2YHU�WKH�FRXUVH�RI�P\�FDUHHU��,�KDYH�EXLOW�VHYHUDO�GLIIHUHQW�DSSOLFDWLRQV�IRU�HUUDQG�KDQGOLQJ�IRU�KHOSGHVNV��DPRQJ�RWKHU�WKLQJV��&KDQFHV�DUH�WKDW�\RX�KDYH�EXLOW�VLPLODU�DSSOLFDWLRQV�RU�KDYH�KDG�VRPH�SUDFWLFDO�H[SHULHQFH�ZLWK�RQH��,Q�DQ\�FDVH��LW�VKRXOG�EH�HDV\�IRU�\RX�WR�TXLFNO\�JHW�DQ�LGHD�RI�WKH�QDLYH�YHUVLRQ�RI�WKH�VDPSOH�DSSOLFDWLRQ�,
P�JRLQJ�WR�SUHVHQW�KHUH��)LUVW��OHW
V�WDNH�D�ORRN�DW�WKH�VDPSOH�DSSOLFDWLRQ
V�UHTXLUHPHQWV�
6DPSOH�$SSOLFDWLRQ�5HTXLUHPHQWV
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6RPH�RI WKH�UHTXLUHPHQWV�IRU�WKLV�VLPSOLILHG�YHUVLRQ�RI�WKH�DSSOLFDWLRQ�DUH�DV�IROORZV�
x 8VHUV�VKRXOG�EH�DEOH�WR�UHSRUW�DQ�HUUDQG��WKHUHE\�UHYHDOLQJ�D�ORW�RI�LQIRUPDWLRQ�DERXW�WKH�SUREOHP�LQ�TXHVWLRQ�x 7KH�SUREOHP�VROYHUV�VKRXOG�EH�DEOH�WR�ORJ�DOO�DFWLRQV�WDNHQ�WR�VROYH�WKH�SUREOHP�x 7KH�SUREOHP�VROYHUV�VKRXOG�EH�DEOH�WR�URXWH�WKH�UHVSRQVLELOLW\�RI�VROYLQJ�WKH�SUREOHP�x 7KH�XVHU�ZKR�UHSRUWHG�WKH�HUUDQG�VKRXOG�EH�DEOH�WR�VHH�KRZ�WKH�SUREOHP�KDV�DWWHPSWHG�WR�KDYH�EHHQ�VROYHG�SUHFLRXVO\�

1RZ�OHW
V�PRYH�RQ�WR�WKH�GDWDEDVH VFKHPD�
6DPSOH�$SSOLFDWLRQ�'DWDEDVH�6FKHPD
)LJXUH�����VKRZV�WKH�GDWDEDVH�VFKHPD�RI�WKH�VDPSOH�DSSOLFDWLRQ��$V�\RX�FDQ�VHH��PDQ\�FROXPQV��WDEOHV��DQG�UHODWLRQVKLSV�DUH�PLVVLQJ�IURP�WKLV�ILJXUH��+RZHYHU��WKH�ILJXUH�LV�PHDQW�WR�SURYLGH�D�VLPSOH�GDWDEDVH�WR�VKRZ�DUFKLWHFWXUH�DQG�RWKHU�WHFKQLTXHV�

)LJXUH������7KH�VLPSOH�GDWDEDVH�VFKHPD�IRU�WKH�VDPSOH�DSSOLFDWLRQ�$FPH�+HOS'HVN��VKRZLQJ�WKH�HUUDQG DQG�DFWLRQ WDEOHV�

)URP�WKLV�SUHVHQWDWLRQ�RI�WKH�VDPSOH�DSSOLFDWLRQ��\RX�PLJKW�WKLQN�WKDW�,�EHOLHYH�PRGHOLQJ�VKRXOG�EH�GRQH�IURP�WKH�GDWDEDVH�XS��7KLV�LV�QRW�WKH�FDVH��,�DP�VKRZLQJ�LW�WKLV�ZD\�RQO\�WR�SURYLGH�D�EDFNJURXQG�IRU�GLVFXVVLQJ�WKH�DUFKLWHFWXUH�
7KH�WZR�H[WUHPH²DQG�TXLWH�SRSXODU²LGHDV�IRU�PRGHOLQJ�DUH�WR

x &UHDWH�WKH�GDWDEDVH�PRGHO�PRUH�RU�OHVV�DXWRPDWLFDOO\�LQ�DFFRUGDQFH�ZLWK�KRZ�WKH�FRPSRQHQWV�ZHUH�FUHDWHGx &UHDWH�WKH�FRPSRQHQWV�PRUH�RU�OHVV�DXWRPDWLFDOO\�LQ�DFFRUGDQFH�ZLWK�KRZ�WKH�GDWDEDVH�PRGHO�ZDV�FUHDWHG
$V�DOZD\V��,�WKLQN�WKH�DQVZHU�OLHV�VRPHZKHUH�LQ�EHWZHHQ��DQG�WKDW�JRHV�IRU�WKH�PRGHOLQJ�H[DPSOH�DV�ZHOO��'DWDEDVH�PRGHOLQJ�LV�VRPHWKLQJ�RI�D�SDUDOOHO�DFWLYLW\�WR�REMHFW�PRGHOLQJ��7\SLFDO�TXHVWLRQV�IDFHG�DUH��:KDW�PHWKRGV�DUH�QHHGHG"�:KDW�GDWD�LV�QHHGHG�IRU�WKLV�XVH�FDVH"�:KDW�PXVW�WKLV�XVH�FDVH�ORRN�OLNH�WR�VXSSRUW�WKLV�GDWD"�DQG�VR�RQ�0\�$UFKLWHFWXUH�3URSRVDO��$��1(7�$GMXVWHG�9HUVLRQ�RI�'1$
$V�,�ZULWH�WKLV�ERRN��WKHUH�LVQ
W�PXFK�JXLGDQFH�RQ�DUFKLWHFWXUH�LQ�WKH��1(7�ZRUOG��*LYHQ�WKLV�GHDUWK��,
G�OLNH�WR�VWLFN�P\�QHFN�RXW�DQG�SUHVHQW�ZKDW�LV�FXUUHQWO\�P\�SUHIHUUHG�DUFKLWHFWXUH�SURSRVDO��,Q�GRLQJ�VR��,�ZLOO�FRPELQH�P\�H[SHULHQFH�ZLWK�GLIIHUHQW�DUFKLWHFWXUHV�,�KDYH�VXFFHVVIXOO\�LPSOHPHQWHG�RYHU�WKH�\HDUV�ZLWK�P\�NQRZOHGJH�RI��1(7��)LUVW��ZH
OO�GLVFXVV�WKH�NH\DVVXPSWLRQV�XQGHUO\LQJ�P\�SURSRVDO��DQG�WKHQ�ZH
OO�ORRN�DW�WKH�DUFKLWHFWXUH�SURSRVDO�OD\HU�E\�OD\HU��FLWLQJ�RWKHU�LPSRUWDQW�FRQVLGHUDWLRQV�
0\�3URSRVDO��%XLOGLQJ�%ORFNV
%HIRUH�,�H[SODLQ�P\�DUFKLWHFWXUH�SURSRVDO�LQ�GHWDLO��LW
V�LPSRUWDQW�WKDW�\RX�XQGHUVWDQG�D�IHZ�RI�LWV�NH\�DVVXPSWLRQV�DQG�FRPSRQHQWV�



6HUYLFHG�&RPSRQHQWV
7KURXJKRXW�WKLV�ERRN��,�ZLOO�XVH�VHUYLFHG�FRPSRQHQWV�WR�DVVLVW�ZLWK�HQWHUSULVH�LQIUDVWUXFWXUH�VHUYLFHV��([DPSOHV�RI�VHUYLFHV�WKDW�,�ZLOO�XVH�LQ�VXLWDEOH�VLWXDWLRQV�DUH�DV�IROORZV�

x 2EMHFW�SRROLQJx 7UDQVDFWLRQV�DQG�-XVW�,Q�7LPH��-,7��DFWLYDWLRQx 6\QFKURQL]DWLRQ
0RUH�RU�OHVV�DXWRPDWLFDOO\��,�ZLOO�DOVR�UHFHLYH

x 5HVRXUFH�SRROLQJx $GPLQLVWUDWLYH�DQG�SURGXFWLRQ�VXSSRUW
7KH�FKRLFH�WR�XVH�VHUYLFHG�FRPSRQHQWV�ZLOO�DIIHFW�WKH�DUFKLWHFWXUH�EHFDXVH�VHUYLFHG�FRPSRQHQWV�VHW�D�QXPEHU�RI�UXOHV�IRU��1(7�FRPSRQHQWV��VXFK�DV�VWDWLQJ�WKDW�QRQGHIDXOW�FRQVWUXFWRUV�DQG�VKDUHG�PHWKRGV�DV�HQWU\�SRLQWV�FDQ
W�EH�XVHG�

1RWH
:KHQ�VHUYLFHG�FRPSRQHQWV�DUH�XVHG���1(7�VHFXULW\�PXVW�EH�RSHQHG�XS��2Q�WKH�RWKHU�KDQG��LW
V�TXLWH�FRPPRQ�WR�EH�IRUFHG�WR�WUXVW�VHUYHU�VLGH�FRPSRQHQWV��:LWK�RU�ZLWKRXW��1(7�VHFXULW\��WKLV�FDQ�EH�D�VHFXULW\�ULVN�

6WRUHG�3URFHGXUHV
,�VWURQJO\�EHOLHYH�WKDW�LW�LV�H[WUHPHO\�LPSRUWDQW�WR�XVH�VWRUHG�SURFHGXUHV��:KLOH�WKHUH�DUH�GUDZEDFNV��VXFK�DV�ODFN�RI�SRUWDELOLW\�DQG�D�UHTXLUHPHQW�IRU�7�64/�VNLOOV��WKHUH�DUH�PDQ\�PRUH�DGYDQWDJHV�LQ�XVLQJ�VWRUHG�SURFHGXUHV��LQFOXGLQJ�WKH�IROORZLQJ�

x 7KH\�DUH�W\SLFDOO\�WKH�PRVW�HIILFLHQW�ZD\�WR�DFFHVV�WKH�GDWDEDVH�x 7KH\�FDQ�UHGXFH�QHWZRUN�URXQG�WULSV�x 7KH\�DUH�HDV\�WR�FKDQJH�LQ�GHSOR\HG�DSSOLFDWLRQV�x 7KH\�PDNH�LW�LV�HDVLHU�WR�WXQH�WKH�SHUIRUPDQFH�RI�\RXU�GDWD�DFFHVV�FRGH�x 7KH\�SURYLGH�D�EHWWHU�ZD\�WR�JLYH�RXW�SHUPLVVLRQV�UDWKHU�WKDQ�WR�JLYH�SHUPLVVLRQV�RXW�IRU�EDVH�WDEOHV�x 7KH\�DOORZ�WKH�GDWDEDVH�VFKHPD��DQG�VFKHPD�FKDQJHV��WR�EH�KLGGHQ�x 7KH\�KHOS�WR�FHQWUDOL]H�DOO�WKH�GDWD�DFFHVV�FRGH�
1RWH
%H�FDUHIXO�LI�\RX�XVH�G\QDPLF�64/�ZLWK�WKH�KHOS�RI�(;(&�
VWULQJ
� RU�63B(;(&87(64/��ZLWKLQ�\RXU�VWRUHG�SURFHGXUHV��EHFDXVH�WKH�XVHU�PXVW�EH�DXWKRUL]HG�WR�XVH�WKH�REMHFWV�WKDW�DUH�XVHG²EHLQJ�DXWKRUL]HG�WR�XVH�WKH�VWRUHG�SURFHGXUH�LVQ
W�HQRXJK��$�JRRG�VROXWLRQ�LV�WR�EH�YHU\�UHVWULFWLYH�UHJDUGLQJ�WKH�WDEOHV��EXW�WR�XVH�YLHZV�XVHU�GHILQHG�IXQFWLRQV��8')V��LQ�WKH�G\QDPLF�64/��DQG�WKHQ�JLYH�RXW�HQRXJK�ULJKWV�WR�WKH�YLHZV�8')V�

,I�DOO�GDWDEDVH�DFFHVV�LV�GRQH�WKURXJK�\RXU�VWRUHG�SURFHGXUHV��\RX�JHW�D�FRQWUROOHG�VHW�RI�HQWU\�SRLQWV��:K\�LV�WKLV�JRRG"
x $XGLWLQJ�LV�HDVLO\�VROYHG�x 'LVFRQQHFWHG�SHVVLPLVWLF�ORFNLQJ�LV�HDVLO\�VROYHG�x 'DWD�FORVH�EXVLQHVV�UXOHV�FDQ�EH�SXW�LQ�VWRUHG�SURFHGXUHV�x 7KHUH�LV�QR�QHHG�IRU WULJJHUV��ZKLFK�LV�JRRG�IRU�GHEXJJDELOLW\�DQG�PDLQWDLQDELOLW\�
1RWH
,QVWHDG�RI�XVLQJ�WKH�SXEOLF�VWRUHG�SURFHGXUHV�DV�HQWU\�SRLQWV�IRU�DXGLWLQJ��\RX�FDQ�XVH�WKH�WUDQVDFWLRQ�ORJ�LWVHOI�LQ�64/�6HUYHU��7KH�ORJ�FDQ
W�EH�XVHG�GLUHFWO\�ZLWK�RUGLQDU\�6(/(&7VWDWHPHQWV�RU�ZLWK�DQ�HGLWRU��EXW�WKHUH�DUH�SURGXFWV�WKDW�FDQ�KHOS��2QH�SUREOHP�ZLWK�WKLV�VROXWLRQ�LV�LI�\RX�ZDQW�WR�DXGLW�6(/(&7V�WRR��<RX�KDYH�WKH�VDPH�SUREOHP�LI�\RX�ZDQW�WR�DXGLW�RWKHU�QRQORJJHG�RSHUDWLRQV�ZLWK�WKLV�VROXWLRQ�



,
P�QRW�FRQYLQFHG�WKDW�WKH�XVH RI�VWRUHG�SURFHGXUHV�LV�RQO\�QHJDWLYH�LQ�WKH�SRUWDELOLW\�VHQVH��:KHQ�,�KDYH�UHYLHZHG�V\VWHPV�ZKHUH�VWRUHG�SURFHGXUHV�KDYHQ
W�EHHQ�XVHG�EHFDXVH�RI�SRUWDELOLW\�UHDVRQV��WKH\�KDYH�KDG�WKH�64/�FRGH�VSUHDG�DOO�RYHU�WKH�SODFH��DQG�WKH�64/�FRGH�KDV�EHHQ�IXOO�RI�GDWDEDVH�VSHFLILF�FRQVWUXFWV��,I�\RX�SXW�DOO�64/�LQ�VWRUHG�SURFHGXUHV��\RX�KDYH�LW�DW�OHDVW�DW�RQH�SODFH��DQG�LI�\RX�VWD\�64/���±FRPSOLDQW�ZKHQ�SRVVLEOH��D�ORW�RI�WKH�FRQWHQW�RI�\RXU�VWRUHG�SURFHGXUHV�LV�SRUWDEOH�
,Q�&KDSWHU����³%XVLQHVV�5XOHV�´�,�ZLOO�H[SODLQ�ZK\�,�WKLQN�VWRUHG�SURFHGXUHV�DUH�D�JRRG�DQG�VFDODEOH�SODFH�IRU�HYDOXDWLQJ�VRPH�UXOHV��(YHQ�VR��D�GLVDGYDQWDJH�LV�WKDW�WKH�FRQVHTXHQFHV�DUH�PRUH�VHULRXV�ZKHQ�\RX�ZULWH�EDG�FRGH�LQ�VWRUHG�SURFHGXUHV�WKDQ�ZKHQ�\RX�GR�VR�LQ�WKH�FRPSRQHQWV��)RU�H[DPSOH��DGG�D�ORRS�LQ�D�VWRUHG�SURFHGXUH�WKDW�JRHV�WKURXJK�DOO�URZV�LQ�D�WDEOH�DQG�UHSHDW�WKLV�VHYHUDO�WLPHV��7KHQ�FRPSDUH�WKDW�WR�GRLQJ�WKH�VDPH�WKLQJ�LQ�WKH�FRPSRQHQW��E\�ORRSLQJ�WKH�GDWD�LQ�D�'DWD6HW��,Q�WKH�ILUVW�FDVH��\RX�DUH�VHYHUHO\�DIIHFWLQJ�ZKDW�LV�SRVVLEO\�WKH�RQO\�GDWDEDVH�VHUYHU��,Q�WKH�ODWWHU�FDVH��\RX�FDQ MXVW�DGG�RQH�PRUH�DSSOLFDWLRQ�VHUYHU�LI�WKURXJKSXW�LV�EDG�$UH�6WRUHG�3URFHGXUHV�RI�/HVV�,PSRUWDQFH�WR�2UDFOH"
,�KDYH�JRWWHQ�WKH�LPSUHVVLRQ�VHYHUDO�WLPHV�IURP�GLIIHUHQW�VRXUFHV�WKDW�LW�LV�PRUH�LPSRUWDQW�WR�XVH�VWRUHG�SURFHGXUHV�ZLWK�64/�6HUYHU�WKDQ�ZLWK��VD\��2UDFOH��%HFDXVH�,�GRQ
W�KDYH�FXUUHQW�H[SHULHQFH�ZLWK�2UDFOH��,�DVNHG�P\�IULHQG�DQG�H[SHULHQFHG�GHYHORSHU��0LFKDHO�'��/RQJ��DERXW�WKLV��+H�WROG�PH�WKDW�VWRUHG�SURFHGXUHV�DUH�MXVW�DV�LPSRUWDQW�IRU�RSHUDWLRQV�WKDW�ZLOO�XSGDWH�D�ODUJH�QXPEHU�RI�URZV��³2UDFOH�'DWD%DVH�$GPLQLVWUDWRUV��'%$V��ZLOO�EH�RI�WKH�RSLQLRQ�WKDW�VWRUHG�SURFHGXUHV�ZLOO�LPSURYH�RYHUDOO�VFDODELOLW\�RI�WKH�GDWDEDVH�VHUYHU�´�0LFKDHO�VD\V��³EXW�,�KDYH�REVHUYHG�WKDW�WKH�LQHIILFLHQF\�RI�WKH�FOLHQW�OD\HU�FDQ�KDYH�MXVW�DV�PXFK�LPSDFW�´
,Q�DGGLWLRQ��GXULQJ�0LFKDHO
V�EHQFKPDUNLQJ�RI�2UDFOH�������[��������[��DQG��L��������DQG���������KH�WROG�PH�KH�REVHUYHG�WKDW�IRU�RSHUDWLRQV�LQYROYLQJ�D�VLQJOH�URZ�,16(57 RU�83'$7(��D�G\QDPLF�64/�VWDWHPHQW�XVHG�IHZHU�UHVRXUFHV�DQG�UHTXLUHG�OHVV�WLPH�WKDQ�FDOOLQJ�D�VWRUHG�SURFHGXUH�WR�SHUIRUP�WKH�VDPH�DFWLYLW\��0LFKDHO�VD\V��³7KH�FKDUDFWHULVWLF�LV�PRUH�D�VLGH�HIIHFW�RI�WKH�FOLHQW�VWDFN�WKDQ�WKH�HIILFLHQF\�RI�2UDFOH�6HUYHU��7KH�FKDWWHU�EDFN�DQG�IRUWK�EHWZHHQ�WKH�FOLHQW�DQG�VHUYHU�LV�JUHDWHU�ZKHQ�VHWWLQJ�XS�WKH�VWRUHG�SURFHGXUH��7KH�/XFHQW�'%$V�KDG�QRWHG�VWUDQJH�64/�VWDWHPHQWV�EHLQJ�H[HFXWHG��2UDFOH
V�%XJ�'LDJQRVLV�DQG�(VFDODWLRQ�WHDP�ODWHU�IRXQG�WKHVH�ZHUH�JHQHUDWHG�E\�WKH�0LFURVRIW�GDWD�DFFHVV�OD\HU�´
$'2�1(7�DQG�'DWD6HWV
7KHUH�ZLOO�PRVW�FHUWDLQO\�EH�D�ORW�RI�GLVFXVVLRQ�UHJDUGLQJ�ZKHWKHU�$'2�1(7�'DWD6HWV�DUH�WKH�ULJKW�PHGLXP�IRU�VHQGLQJ�FROOHFWLRQV�RI�GDWD�EHWZHHQ�OD\HUV�DQG�WLHUV��MXVW�DV�WKHUH�ZDV�ZLWK�$'2
V�5HFRUG6HWV�LQ�9%���,Q�9%���,�DFWXDOO\�SUHIHUUHG�XVLQJ�$'2
V�5HFRUG6HWV��HYHQ�WKRXJK�WKH\�ZHUH�D�ELW�KHDY\�DQG�SHUIRUPDQFH�ZDV�QRW�RSWLPDO��7KH�PDLQ�UHDVRQV�ZHUH�WKHLU�HDVH�RI�XVH�DQG�EXLOW�LQ�PHWDGDWD��,�ZLOO�FRQWLQXH�WKDW�WUDGLWLRQ�LQ��1(7��EXW�,�ZLOO�XVH�W\SHG�'DWD6HWV��,I�\RX
UH�OLNH�PH��2SWLRQ�6WULFW PDNHV�\RX�MXPS�IRU�MR\��DV�GRHV�WKH�W\SH�VDIHW\�\RX�KDYH�ZKHQ�ZRUNLQJ�ZLWK�'DWD6HWV��,Q�DGGLWLRQ��WKDQNV�WR�'DWD6HWV��,�FDQ�DYRLG�P\�XVXDO�WULFNV�IRU�VHQGLQJ�VHYHUDO�5HFRUG6HWV�DW�RQFH��'DWD6HWV�KDV�WKLV�EXLOW�LQ�ZLWK�LWV�'DWD7DEOHV��ZKLFK�VLPSOLILHV�P\�FRGH�D�JUHDW�GHDO��,�GR�UHVSHFW�WKH�RSLQLRQ�WKDW�GHYHORSHUV�GRQ
W�ZDQW�WR�EH�WRR�GHSHQGHQW�RQ�$'2�1(7�EHFDXVH�$'2�FKDQJHG�RIWHQ�DQG�FDXVHG�D�ORW�RI�SUREOHPV�EHFDXVH�RI�WKLV��7KLV�FDQ�EH�D�UHDVRQ�IRU�QRW�VHQGLQJ�DURXQG�'DWD6HWV��EXW�WR�EXLOG�D�FXVWRP�VWUXFWXUH�LQVWHDG�
,I�\RX�GRQ
W�OLNH�'DWD6HWV�EXW�ZDQW�WR�EXLOG�\RXU RZQ�VWUXFWXUH�IRU�VHQGLQJ�WKH�GDWD��\RX�FDQ�VWLOO�XVH�P\�SURSRVHG�DUFKLWHFWXUH��,Q�WKLV�FDVH��EH�VXUH�WR�XVH�'DWD5HDGHUV�WR�JUDE�WKH�GDWD�RXW�RI�WKH�GDWDEDVH�LQVWHDG�ZKHQ�\RX�PRYH�LW�WR�\RXU�FXVWRP�VWUXFWXUH�

1RWH
,�ZLOO�GLVFXVV�$'2�1(7�DQG�'DWD6HWV�LQ�PRUH�GHSWK�LQ�&KDSWHU����³'DWD�$FFHVV�´

0\�$UFKLWHFWXUH�3URSRVDO�7LHU�E\�7LHU�DQG�/D\HU�E\�/D\HU
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$V�,�KDYH�VDLG��P\�SURSRVDO�LV�PRVWO\�LQVSLUHG�E\�:LQGRZV�'1$��+RZHYHU��LW�LV�PRUH�GDWDEDVH�IRFXVHG�WKDQ�LV�:LQGRZV�'1$��WKDW�LV��LW�LV�IRFXVHG�RQ�VROYLQJ�DOO�DFWLRQV�ZLWK�RQH�VLQJOH�URXQG�WULS�EHWZHHQ�WLHUV��,Q�DGGLWLRQ��,�KDYH�DGDSWHG�LW�WR��1(7��)LJXUH�����LV�DQ�RYHUYLHZ�RI�P\�DUFKLWHFWXUH�SURSRVDO
V�GLIIHUHQW�OD\HUV�DQG�WKHLU�UHODWLRQVKLSV��7KH�ILJXUH�DOVR�VKRZV�WLHU�PHPEHUVKLS�IRU�WKH�GLIIHUHQW�OD\HUV�
)LJXUH������0\�DUFKLWHFWXUH�SURSRVDO
V�GLIIHUHQW�WLHUV��OD\HUV��DQG�WKHLU�UHODWLRQVKLSV�

7KH�ILUVW�LPSUHVVLRQ�\RX�JHW�PLJKW�EH�RQH�RI�RYHUNLOO��3OHDVH�UHPHPEHU�WKDW�WKLV�DUFKLWHFWXUH�VKRXOG�EH�XVHG�DV�D�VWDUWLQJ�SRLQW��DQG�RIWHQ�VHYHUDO�OD\HUV�ZLOO�EH�VNLSSHG��RU�PHUJHG�WRJHWKHU���,W
V�H[WUHPHO\�LPSRUWDQW�WKDW�\RX�DGDSW�WKH�DUFKLWHFWXUH�WR�\RXU�VSHFLILF�DSSOLFDWLRQ�DQG�VLWXDWLRQ�
1RWH
)LJXUH�����VKRZV�RQO\�WKH�OD\HUV��SDFNDJHV��LQ�8QLILHG�0RGHOLQJ�/DQJXDJH�>80/@�SDUODQFH��UHJDUGLQJ�WKH�PDLQ�FDOO�VWDFN�IRU�XVH�FDVHV��7KHUH�ZLOO��RI�FRXUVH��EH�VHYHUDO�KHOSHU�FODVVHV�DQG�SDFNDJHV�DV�ZHOO��6R�IDU��\RX�KDYH�EHHQ�LQWURGXFHG�WR�-QVN�,QVWUXPHQWDWLRQ LQ�&KDSWHU����³7HVWLQJ�´�DQG�&KDSWHU����³$GGLQJ�'HEXJJLQJ�6XSSRUW�´

$VVHPEO\�DQG�/D\HU
/D\HUV�DUH�RIWHQ�LPSOHPHQWHG�DV�VHSDUDWH�DVVHPEOLHV��EXW�,�FDQ�WKLQN�RI�SXWWLQJ�WKH&RQVXPHU�OD\HU�DQG�&RQVXPHU�+HOSHU�OD\HU�LQ�RQH�DVVHPEO\��RU�H[H��DQG�WKH�'RPDLQ�OD\HU�DQG�WKH�3HUVLVWHQW�$FFHVV�OD\HU�LQ�DQ�DVVHPEO\��RU�GOO���7KLV�LV�HVSHFLDOO\�WKH�FDVH�IRU�VPDOOHU�V\VWHPV�DQG�RU�ZKHQ�LW
V�QRW�LPSRUWDQW�WR�KDYH�WKH�SRVVLELOLW\�WR�GLVWULEXWH�DQG�GHSOR\�FKDQJHG�OD\HUV�LQ�LVRODWLRQ��(YHQ�VR��WKH�GHIDXOW�VROXWLRQ�LV�WR�OHW�HDFK�OD\HU�EH�DQ�DVVHPEO\�RI�LWV�RZQ�
3URSRVDO�8VHG�IRU�6DPSOH�$SSOLFDWLRQ�$FPH�+HOS'HVN
,I�,�DSSO\�WKH�FRQFHSWXDO�DUFKLWHFWXUH�WR�WKH�VDPSOH�DSSOLFDWLRQ�$FPH�+HOS'HVN�GLVFXVVHG�HDUOLHU��LW�ZLOO�DSSHDU�DV�LQ�)LJXUH������$V�\RX�FDQ�VHH��,�KDYH�SURYLGHG�SK\VLFDO�QDPHV�LQ�WKH�SDFNDJHV��7KH�QDPHVSDFHV��DQG�QDPHV�RI�DVVHPEOLHV�ZLWK�H[H�RU�GOO�DV�H[WHQVLRQ��ZLOO�EH
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)LJXUH������0\�DUFKLWHFWXUH�SURSRVDO�DSSOLHG�WR�WKH�VDPSOH�DSSOLFDWLRQ�$FPH�+HOS'HVN�

x $FPH�+HOS'HVN �IRU�WKH�&RQVXPHU�OD\HU�x $FPH�+HOS'HVN�&RQVXPHU+HOSHU �IRU�WKH�&RQVXPHU�+HOSHU�OD\HU�x $FPH�+HOS'HVN�$SSOLFDWLRQ �IRU�WKH�$SSOLFDWLRQ�OD\HU�x $FPH�+HOS'HVN�'RPDLQ �IRU�WKH�'RPDLQ�OD\HU�x $FPH�+HOS'HVN�3HUVLVWHQW$FFHVV �IRU�WKH�3HUVLVWHQW�$FFHVV�OD\HU�
,�ZLOO�SURYLGH�D�WKRURXJK�GLVFXVVLRQ�DERXW�HDFK�OD\HU�VKRUWO\�

1RWH
,�ZLVK�ZH�KDG�VXFK�D�WKLQJ�DV�QDPHVSDFHV�IRU�VWRUHGSURFHGXUHV�WRR��EXW�XQIRUWXQDWHO\�ZH�GRQ
W��,�SUHIL[�P\�SXEOLF�VWRUHG�SURFHGXUHV�ZLWK�DB WR�FDWHJRUL]H�WKH�VWRUHG�SURFHGXUHV�

/HW
V�QRZ�GHOYH�GHHSHU�LQWR�WKH�GLIIHUHQW�WLHUV�DQG�OD\HUV�RI�P\�DUFKLWHFWXUH�SURSRVDO��,Q�WKLV�GLVFXVVLRQ��,�ZLOO�XVH�DQ�H[DPSOH�LQ�ZKLFK�WKH�XVHU�ZDQWV�WR�OLVW�DOO�HUUDQGV�WKDW�KDYH�V\PEROLF�QDPHV�VXFK�DV�³3ULQWHU´�RU�DOO�HUUDQGV�IRU�D�VSHFLILF�UHSRUWHU�EHLQJ�UHSRUWHG�EHWZHHQ�WZR�GDWHV��7KHQ�WKH�XVHU�FDQ�VHOHFW�RQH�RI�WKH�HUUDQGV�LQ�WKH�OLVW�WR�VHH�DOO�WKH�GHWDLOHG�LQIRUPDWLRQ�DERXW�WKDW�HUUDQG��LQFOXGLQJ�LWV�DFWLRQV�
&RQVXPHU�7LHU
7KH�FRQVXPHU�WLHU�FDQ�GLIIHU�D�ORW��GHSHQGLQJ�RQ�ZKLFK�FRQVXPHU�W\SH�LV�XVHG��)RU�:LQGRZV�)RUPV��LW�LV�W\SLFDOO\�RQH�H[H�FRQWDLQLQJ�ERWK�WKH�&RQVXPHU�OD\HU�DQG�WKH�&RQVXPHU�+HOSHU�OD\HU��)RU�:HE�)RUPV�LW�ZLOO�EH�D�GOO��RQFH�DJDLQ�FRQWDLQLQJ�ERWK�OD\HUV��$V�PHQWLRQHG�HDUOLHU��DQRWKHU�W\SLFDO�VROXWLRQ�LV�WR�OHW�WKH�&RQVXPHU�+HOSHU�OD\HU�EH�LQ�D�VHSDUDWH�GOO�
&RQVXPHU�/D\HU



$VVXPLQJ�WKH�FRQVXPHU�LV�EXLOW�ZLWK�:LQGRZV�)RUPV��WKH�&RQVXPHU�OD\HU�ZLOO�EH�PDGH�XS�RI�:LQGRZV�)RUPV�FODVVHV��7KH�SXUSRVH�RI�WKH�&RQVXPHU�OD\HU�LV�WR�SURYLGH�SUHVHQWDWLRQ�VHUYLFHV�IRU�WKH�XVHU�LQ�WKLV�FDVH��,�SUHIHU�WR�NHHS�WKH�&RQVXPHU�OD\HU�DV�WKLQ�DV�SRVVLEOH�DQG�WR�GHOHJDWH�VHYHUDO�UHVSRQVLELOLWLHV�WR�WKH�&RQVXPHU�+HOSHU�OD\HU�
&RQVXPHU�+HOSHU�/D\HU
$V�WKH�QDPH�LPSOLHV��WKH�PDLQ�SXUSRVH�RI�WKH�&RQVXPHU�+HOSHU�OD\HU�LV�WR�KHOS�WKH�&RQVXPHU�OD\HU��7KLV�OD\HU�KHOSV�WKH�&RQVXPHU�OD\HU�PRVWO\�E\�KLGLQJ�FRPSOH[LW\��EXW�DOVR�E\�SURYLGLQJ�VHUYLFHV��7KH�UHPDLQGHU�RI�WKLV�VHFWLRQ�SUHVHQWV�VRPH�RI�LWV�W\SLFDO�WDVNV��

1RWH
7KH�&RQVXPHU�+HOSHU�OD\HU�LV�QRW�D�KRVW�IRU�EXVLQHVV�UXOHV��(YHQ�WKRXJK�LW�PLJKW�EH�WHPSWLQJ��GRQ
W�DGG�DQ\�EXVLQHVV�UXOHV�WR�WKLV�OD\HU��:H�ZLOO�GLVFXVV�EXVLQHVV�UXOHV�LQ�JUHDWHU�GHSWK�LQ�&KDSWHU���

+LGLQJ�)DFWRULHV
7KH�&RQVXPHU�+HOSHU�OD\HU�KLGHV�IDFWRULHV��RU�DW�OHDVW�WKH�XVH�RI�IDFWRULHV���ZKLFK�FDQ�EH�YHU\�LPSRUWDQW�EHFDXVH�FXVWRP�FRQVWUXFWRUV�DUHQ
W�DOORZHG�IRU�VHUYLFHG�FRPSRQHQWV��%HFDXVH�FXVWRP�FRQVWUXFWRUV�DUHQ
W�DOORZHG��VHUYLFHG�FRPSRQHQWV�ZLOO�VWLOO�KDYH�WR�XVH�D�WZR�VWHS�LQLWLDOL]DWLRQ�WR�JHW�LQVWDQFH�VWDWH�IURP�WKH�FOLHQW�VR�WKDW�WKH�FOLHQW�ZLOO�ILUVW�FUHDWH�WKH�LQVWDQFH�ZLWK�1HZ�� DQG�WKHQ�FDOO�DQ�,QLW�� ZLWK�WKH�QHHGHG�SDUDPHWHUV�WR�SURYLGH�WKH�VWDWH��2EVHUYH�WKDW�WKH�&RQVXPHU�+HOSHU�OD\HU�FODVV�FDQ�KDYH�QRQGHIDXOW�FRQVWUXFWRUV�EHFDXVH�LW�LV�QRW�D�VHUYLFHG�FRPSRQHQW�
,W
V�ZRUWK�PHQWLRQLQJ�WKDW�RIWHQ��DOO�QHHGHG�LQIRUPDWLRQ�IURP�WKH�FOLHQW�LV�VHQW�RYHU�WR�WKH�VHUYLFHG�FRPSRQHQW�LQ�HYHU\�FDOO�LQVWHDG��7KLV�LV�D�PXVW�LI�WKH�VHUYLFHG�FRPSRQHQW�LV�XVLQJ�-,7�DFWLYDWLRQ��EHFDXVH�WKH�VWDWH�ZLOO�EH�ORVW�DIWHU�WKH�GRQH�ELW�RI�WKH�FRQWH[W�REMHFW�KDV�EHHQ�VHW�DQG�WKH�PHWKRG�LV�H[LWHG��7KH�FRQVXPHU�ZLOO�QRW�NQRZ�WKDW�LW�KDV�WR�SURYLGH�WKH�VWDWH�DJDLQ��,�GHILQLWHO\�SUHIHU�WR�GHVLJQ�LQ�VXFK�D�ZD\�WKDW�,�FDQ�FKDQJH�WKH�DWWULEXWH�YDOXHV�UHJDUGLQJ�-,7�DFWLYDWLRQ�RU�QRW��ZLWKRXW�EUHDNLQJ�WKH�FRGH�
)DFWRULHV�KDYH�VHYHUDO�RWKHU�DGYDQWDJHV��PRVW�RI�WKHP�GXH�WR�FRGH�FHQWUDOL]DWLRQ���LQFOXGLQJ�WKH�IROORZLQJ�

x 7KH\�HDVLO\�WDNH�DGYDQWDJH�RI�SDUWLWLRQV��ZKLFK�LV�D�QHZ�IHDWXUH�LQ�&20�������x 7KH\�FDQ�KLGH�ZKHWKHU�WKH�VHUYLFHG�FRPSRQHQW�LV�XVHG�DV�DTXHXHG�FRPSRQHQW�x 7KH\�KLGH�ZKDW�FODVV�LV�SURYLGLQJ�WKH�UHDO�LPSOHPHQWDWLRQ�
+LGLQJ�&RPPXQLFDWLRQ�RYHU�WKH�1HWZRUN
5HPRWLQJ�LQ��1(7�KDV�VHYHUDO�DGYDQWDJHV�RYHU�'&20��EXW�RQH�GUDZEDFN�LV�WKDW�LW�LV�OHVV�WUDQVSDUHQW��7KHUHIRUH��D�JRRG�VROXWLRQ�LV�WR�KLGH�WKH�FKRVHQ�FRPPXQLFDWLRQ�PHWKRG�LQ�WKH�&RQVXPHU�+HOSHU�OD\HU��7KLV�ZD\��WKH�&RQVXPHU�+HOSHU�OD\HU�LV�WKH�RQO\�OD\HU�WKDW�NQRZV�ZKHWKHU�WKHUH�ZLOO�EH�D�QHWZRUN�FDOO��ZKHWKHU�'&20�RU�UHPRWLQJ�ZLOO�EH�XVHG��ZKDW�FKDQQHO�W\SH�WR�XVH�IRU�UHPRWLQJ��DQG�VR�RQ�
7KH�&RQVXPHU�+HOSHU�OD\HU�FDQ�DOVR�KHOS�WR�PDNH�QHWZRUN�URXQG�WULSV�PRUH�HIILFLHQW�E\�RQO\�VHULDOL]LQJ�URZV�LQ�'DWD6HWV�WKDW�KDYH�EHHQ�FKDQJHG�
/RFDWLQJ�3UHVHQWDWLRQ�/RJLF�DQG�+HOSLQJ�ZLWK�,QSXW
7U\�WR�PDNH�WKH�IRUP�FODVVHV�DV�³WKLQ´�DV�SRVVLEOH�DQG�IDFWRU�RXW ORJLF��$�JRRG�SODFH�WR�SXW�WKH�ORJLF�LV�LQ�WKH�&RQVXPHU�+HOSHU�OD\HU��EHFDXVH�VHYHUDO�IRUPV�FDQ�W\SLFDOO\�VKDUH�RQH�KHOSHU�FODVV��7KH�&RQVXPHU�+HOSHU�OD\HU�FDQ�DOVR�SURYLGH�EDVLF�LQSXW�KHOS�VR�WKDW�WKH�HQG�XVHU�KDV�D�VPDOOHU�ULVN�RI�JLYLQJ�LQFRUUHFW�GDWD�WKDW�ZLOO�EH�FDXJKW�E\�WKH�EXVLQHVV�UXOHV�LQ�³ODWHU´�OD\HUV�
+LGLQJ�&RQVXPHU�6LGH�&DFKLQJ
,Q�VRPH�VLWXDWLRQV��LW
V�YDOXDEOH�WR�KDYH�FRQVXPHU�VLGH�FDFKLQJ��,I�LW�LV��WKH�FRQVXPHU�OD\HU�VKRXOGQ
W�EH�DZDUH�RI�LW�RU�KDYH�WR�FRGH�DSSURSULDWHO\�IRU�LW��,QVWHDG��WKH�&RQVXPHU�+HOSHU�OD\HU�FDQ�KLGH�FRQVXPHU�VLGH�FDFKLQJ�VR�WKDW�ZKHQ�WKH�&RQVXPHU�OD\HU�DVNV�IRU�D�VSHFLILF�SLHFH�RI�GDWD��WKH�&RQVXPHU�+HOSHU�OD\HU�SURYLGHV�LW��,I�WKH�&RQVXPHU�+HOSHU�OD\HU�ILQGV�WKH�GDWD�LQ�WKH�FDFKH�RU�DVNV�WKH�$SSOLFDWLRQ�OD\HU�IRU�LW��LW�GRHVQ
W�PDWWHU�WR�WKH�&RQVXPHU�OD\HU�

1RWH
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,Q�HDUOLHU�DWWHPSWV�ZLWK�FRQVXPHU�VLGH�FDFKLQJ��,�KDG�D�FDFKH�FODVV�WKDW��IRU�H[DPSOH��WKH�8VHU�,QWHUIDFH��8,��IRUP�ILUVW�FKHFNHG�WR�VHH�LI�LW�ZDV�XS�WR�GDWH��,I�LW�ZDVQ
W��WKH�$SSOLFDWLRQ�OD\HU�ZDV�FRQWDFWHG��,Q�WKLV�FDVH��WKH�FDFKLQJ�GHILQLWHO\�ZDVQ
W�WUDQVSDUHQW�WR�WKH�FRQVXPHU��,W�ZDV�D�PDLQ�LQJUHGLHQW�RI�WKH�SURJUDPPLQJ�PRGHO��,�FRQVLGHU�WKLV�D�PLVWDNH��,QIRUPDWLRQ�KLGLQJ�LV�SUHIHUDEOH�

7UDQVODWLQJ�(UURU�0HVVDJHV
7KH�&RQVXPHU�+HOSHU�OD\HU�FDQ�KHOS�WUDQVODWH�HUURU�PHVVDJHV�QRW�RQO\�EHWZHHQ�ODQJXDJHV��EXW�DOVR�IURP�SURJUDPPHU�IULHQGO\�PHVVDJHV�WR�HQG�XVHU±IULHQGO\�PHVVDJHV�
$FWLQJ�DV�3UR[\��+LGLQJ�6WDWHOHVV�%XVLQHVV�7LHU
7KH�&RQVXPHU�+HOSHU�OD\HU�VKRXOG�EH�GHVLJQHG�VR�WKDW�FDOOV�EHWZHHQ�WKH�&RQVXPHU�KHOSHU�DQG�WKH�VHUYLFHG�FRPSRQHQW�DUH�IHZ�DQG�HIILFLHQW��EHFDXVH�WKHUH�ZLOO�RIWHQ�EH�SURFHVV�WR�SURFHVV�FRPPXQLFDWLRQ�EHWZHHQ�WKH�&RQVXPHU�WLHU�DQG�WKH�%XVLQHVV�WLHU��7KLV�UHTXLUHV�WKH�VW\OH�RI�³RQH�PHWKRG�FDOO�SHU�XVH�FDVH�´�ZKLFK�LV�HIILFLHQW�EXW�OHVV�LQWXLWLYHWKDQ�DQ�RUGLQDU\�REMHFW�EDVHG�VW\OH�ZKHUH�VRPH�SURSHUWLHV�DUH�VHW�DQG�WKHQ�VRPH�PHWKRGV�DUH�FDOOHG��7KH�KHOSHU�REMHFW�ZLOO�DFW�DV�D�SUR[\�DQG�FDQ�KLGH�WKH�³ODUJH´�PHWKRG�FDOOV�DQG�SURYLGH�DQ�RUGLQDU\��REMHFW�EDVHG�VW\OH�LQVWHDG�

1RWH
<RX�FDQ�UHDG�PRUH�DERXW�WKH�3UR[\�GHVLJQ�SDWWHUQ�LQ�'HVLJQ�3DWWHUQV��(OHPHQWV�RI�5HXVDEOH�2EMHFW�2ULHQWHG�6RIWZDUH E\�(ULFK�*DPPD��5LFKDUG�+HOP��5DOSK�-RKQVRQ��DQG�-RKQ�9OLVVLGHV��

5HFRYHULQJ�IURP�3UREOHPV
7KH�&RQVXPHU�+HOSHU�OD\HU�FDQ�GLVFRYHU�DQG�UH�FUHDWH�DQ�LQVWDQFH�ZKHQ�WKH�VHUYHU�VLGH�LQVWDQFH�LV�ORVW�EHFDXVH�WKH�&20��DSSOLFDWLRQ�KDV�EHHQ�VKXW�GRZQ��7KH�&RQVXPHU�+HOSHU�OD\HU�FDQ�DOVR�KHOS�WR�UHFRYHU�IURP�GHDGORFNV�

1RWH
,�ZLOO�GLVFXVV IXUWKHU�WKH�SUREOHPV�ZLWK�VKXWGRZQ�DQG�GHDGORFNV�LQ�&KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´

$�W\SLFDO�&RQVXPHU�+HOSHU�FODVV�FRXOG�ORRN�DV�VKRZQ�LQ�)LJXUH������7KHUH�\RX�FDQ�VHH�WKH�(UUDQG%URZVLQJ+HOSHU FODVV��,Q�WKLV�H[DPSOH��RQO\�WKUHH��RI�ZKLFK�WZR�DUH�RYHUORDGHG��PHWKRGV�DUH�VKRZQ�IRU�IHWFKLQJ�D�OLVW�RI�HUUDQGV�DQG�IHWFKLQJ�DOO�GHWDLOV�DERXW�D�VSHFLILF�HUUDQG�E\�,'�
)LJXUH �����([DPSOH�RI�D�&RQVXPHU�+HOSHU�FODVV�

$V�\RX�FDQ�VHH�LQ�)LJXUH������(UUDQG%URZVLQJ+HOSHU LQKHULWV�IURP�-QVN�&RQVXPHU�&RQVXPHU+HOSHU��-QVN�&RQVXPHU�&RQVXPHU+HOSHU LPSOHPHQWV�,'LVSRVDEOH��WKDW�ZD\��WKH�DPRXQW�RI�FRGH�IRU�(UUDQG%URZVLQJ+HOSHU ZLOO�EH�UHGXFHG�DQG�WKH�SDWWHUQ�LV�VLPLODU�WR�
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KRZ�WKH�VHUYLFHG�FRPSRQHQWV�DUH�EXLOW��,W
V�DOVR�WKH�FDVH�WKDW�WKH�-QVN�&RQVXPHU�&RQVXPHU+HOSHUXVHV�WKH�7HPSODWH�0HWKRG�SDWWHUQ� WR�IRUFH�WKH�VXEFODVV�ZLWK�WKH�KHOS�RI�0XVW2YHUULGH WR�ZULWH�D�'LVSRVH�� PHWKRG�
1RWH
,�ZLOO�FRPH�EDFN�WR�WKH�'LVSRVH�� SUREOHP�ODWHU�LQ�WKLV�FKDSWHU��ZKHUH�\RX�ZLOO�DOVR�ILQG�FRGH�IRU�WKH�HQWLUH�VROXWLRQ�

7KH�&RQVXPHU�+HOSHU�FODVV��VXFK�DV�(UUDQG%URZVLQJ+HOSHU��ZLOO�RIWHQ�PLUURU�WKH�³SDUDOOHO´�FODVV�LQ�WKH�$SSOLFDWLRQ�OD\HU��EXW�PRVW�RIWHQ�WKHUH�ZLOO�EH�PRUH�PHWKRGV��)XUWKHUPRUH��DV�,�VDLG�HDUOLHU��HYHQ�WKRXJK�WKLV�LVQ
W�WKH�FDVH�LQ�)LJXUH������LW�ZLOO�EH�FRPPRQ�WR�KDYH�SURSHUWLHV�WKDW�KLGH�WKH�IDFW�WKDW�WKH�$SSOLFDWLRQ�OD\HU�LV�EHLQJ�RSHUDWHG�RQ�E\�³ODUJH´�PHWKRG�FDOOV�ZKHUH�DOO�VWDWH�LV�SURYLGHG�LQ�HYHU\�FDOO�
%XVLQHVV�7LHU
1RZ�OHW
V�WXUQ�RXU�DWWHQWLRQ�WR�WKH�%XVLQHVV�WLHU��ZKLFK�ZLOO�EH�EXLOW�ZLWK�VHUYLFHG�FRPSRQHQWV�DQG�H[HFXWHG�DW�DQ�DSSOLFDWLRQ�VHUYHU��7KLV�WLHU�LV�PDGH�XS�RI�WKH�IROORZLQJ�OD\HUV�

x $SSOLFDWLRQ�OD\HUx 'RPDLQ�OD\HUx 3HUVLVWHQW�$FFHVV�OD\HU
7KH�&RQVXPHU�WLHU�ZLOO�RQO\�NQRZ�DERXW�DQG�LQWHUDFW�ZLWK�RQH�RI�WKH�OD\HUV�LQ�WKLV�WLHU��QDPHO\�WKH�$SSOLFDWLRQ�OD\HU�
$SSOLFDWLRQ�/D\HU
7KH�ILUVW�OD\HU�LQ�WKH�%XVLQHVV�WLHU�LV�ZKDW�,�FDOO�WKH�$SSOLFDWLRQ�OD\HU��,W
V�YHU\�VLPLODU�WR�ZKDW�RWKHUV�FDOO�WKH�3URFHVV�OD\HU�� WKH�)DFDGH�OD\HU�� WKH�:RUNIORZ�OD\HU�� DQG�VR�RQ��,�FDOO�WKLV�OD\HU�WKH�$SSOLFDWLRQ�OD\HU�EHFDXVH�LW�LV�WKH�$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFH��$3,���DV�IDU�DV�WKH�FRQVXPHU�NQRZV�
7KH�SXUSRVH�RI�WKH�$SSOLFDWLRQ�OD\HU�LV�WR�SURYLGH�D�FODVV�IRU�HDFK�XVH�FDVH��:KHQ�WKH�V\VWHP�LV�PRGHOOHG��WKH�$SSOLFDWLRQ�OD\HU�LV�WKH�ILUVW�%XVLQHVV�OD\HU�WR�EH�PRGHOOHG��W\SLFDOO\�DORQJ�ZLWK�WKH�WDEOHV�LQ�WKH�GDWDEDVH��,Q�DGGLWLRQ��WKH�$SSOLFDWLRQ�OD\HU�ZLOO�WDON�WR�WKH�'RPDLQ�OD\HU�DQG�WR�WKH�3HUVLVWHQW�$FFHVV�OD\HU��$�SXUH�OD\HUHG�PRGHO�ZRXOG�LPSO\�WKDW�DOO�FDOOV�JR�WR�WKH�'RPDLQ�OD\HU�LQVWHDG��7KH�PRVW�LPSRUWDQW�UHDVRQ�IRU�VRPHWLPHV�VNLSSLQJ�FDOOLQJ�WKH�'RPDLQ�OD\HU��HYHQ�WKRXJK�\RX�KDYH�GHFLGHG�WKDW�\RX�QHHG�WKDW�OD\HU�LQ�\RXU�DSSOLFDWLRQ��LV�WKDW�UHDGLQJ�IURP�WKH�GDWDEDVH�ZRXOG�RWKHUZLVH�W\SLFDOO\ RQO\�EH�D�IRUZDUGLQJ�RI�WKH�FDOO�WKURXJK�WKH�'RPDLQ�OD\HU��7KH�GUDZEDFN�LV��RI�FRXUVH��WKDW�WKH�3HUVLVWHQW�$FFHVV�OD\HU�LV�YLVLEOH�WR�WZR�OD\HUV�
,W
V�LPSRUWDQW�WR�QRWH�WKDW�WKH�$SSOLFDWLRQ�OD\HU�VKRXOG�EH�FRQVXPHU�LQGHSHQGHQW��,W�VKRXOG�EH�SRVVLEOH�WR�XVH�WKH�VDPH�OD\HU�IURP�GLIIHUHQW�FRQVXPHU�W\SHV�DW�WKH�VDPH�WLPH��,Q�)LJXUH������\RX�FDQ�VHH�DQ�H[DPSOH�RI�D�W\SLFDO�FODVV�LQ�WKH�$SSOLFDWLRQ�OD\HU��+HUH��WKH�XVH�FDVH�IHWFKHV�D�OLVW�RI�HUUDQGV�DQG�FROOHFWV�DOO�WKH�LQIRUPDWLRQ�DERXW�D�VLQJOH�RQH�

)LJXUH������([DPSOH�RI�D�FODVV�LQ�WKH�$SSOLFDWLRQ�OD\HU�
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$V�\RX�FDQ�VHH�LQ�)LJXUH������(UUDQG%URZVLQJ LV�GHULYHG�IURP�6HUYLFHG&RPSRQHQW+HOSHU��DQG�6HUYLFHG&RPSRQHQW+HOSHU LV�GHULYHG�IURP�6HUYLFHG&RPSRQHQW��6HUYLFHG&RPSRQHQW ZLOO�SURYLGH�WKH�LPSOHPHQWDWLRQ�IRU�,'LVSRVDEOH��6HUYLFHG&RPSRQHQW+HOSHU WDNHV�FDUH�RI�PRVW�RI�WKH�'LVSRVH�� LPSOHPHQWDWLRQ�IRU�LWV�VXEFODVVHV���7KH�7HPSODWH�0HWKRG�SDWWHUQ�LV�XVHG��
7KLV�OD\HU�LV�GHILQLWHO\�D�FRUH�OD\HU�DQG�VKRXOGQ
W�EH�VNLSSHG�LQ�VPDOO�V\VWHPV��+RZ�\RX�GHVLJQ�WKLV�OD\HU�LV�FUXFLDO��7KLV�LV�EHFDXVH�\RX�ZLOO�³EOHQG´�LW�LQWR�WKH�&RQVXPHU�WLHU�EHFDXVH�WKLV�OD\HU�ZLOO�EH�WKH�HQWU\�SRLQW�IRU�WKH�&RQVXPHU�WLHU��,W
V�HDVLHU�WR�FKDQJH�WKH�VW\OH�RI�WKH�OD\HUV�WKDW�FRPH�DIWHU�WKH�$SSOLFDWLRQ�OD\HU��VR�LW
V�LPSRUWDQW�\RX�JHW�WKLV�OD\HU�ULJKW�
0DQ\�XVH�FDVHV�ZLOO�XVH�WKH�VDPH�PHWKRGV��VXFK�DV�)HWFK3UREOHP6ROYHUV����,�ILQG�LW�FRQYHQLHQW�WR�KDYH�WKDW�PHWKRG�LQ�DOO�WKH�XVH�FDVHV�WKDW�³ZDQW´ LW��7KH�FRQVXPHU�SURJUDPPHU�ZLOO�ILQG�HYHU\WKLQJ�UHODWHG�WR�D�XVH�FDVH�LQ�RQH�FODVV��7KHQ�WKH�$SSOLFDWLRQ�OD\HU�FODVV�ZLOO�FDOO�D�JHQHUDO�PHWKRG�WKDW�ZLOO�GR�WKH�UHDO�ZRUN�
,�RIWHQ�VNLS�WR�XVLQJ�XVHU�GHILQHG�LQWHUIDFHV�IRU�FODVVHV�LQ�WKH�$SSOLFDWLRQ�OD\HUPDLQO\�EHFDXVH�DOO�RI�WKH�XVH�FDVHV�DQG�FODVVHV�ZLOO�ORRN�GLIIHUHQW�IURP�HDFK�RWKHU��%XW�DV�\RX�ZLOO�VHH�ODWHU�LQ�WKLV�FKDSWHU��LI�\RX�OLNH�WR�SUHSDUH�IRU�KDYLQJ�XQPDQDJHG�FRQVXPHUV�YLD�LQWHURS��\RX�VKRXOG�XVH�XVHU�GHILQHG�LQWHUIDFHV�WR�ZRUN�ZLWK�WKH�FODVVHV�LQ�WKH�$SSOLFDWLRQ�OD\HU�WRR�
'RPDLQ�/D\HU
2WKHU�DXWKRUV�DQG�GHYHORSHUV�RIWHQ�FDOO�WKLV�OD\HU�WKH�(QWLW\�OD\HU�RU�WKH�%XVLQHVV�OD\HU��,�SUHIHU�WR�FDOO�LW�WKH�'RPDLQ�OD\HU�EHFDXVH�LW�GHDOV�ZLWK�WKH�FRQFHSWV�LQ�WKH�SUREOHP�GRPDLQ��7KH�SXUSRVH�RI�WKLV�OD\HU�LV�QRW�RQO\�WR�YDOLGDWH�UXOHV��EXW�DOVR�WR�SURYLGH�FRUH�DOJRULWKPV��%HFDXVH�PRVW�'RPDLQ�FODVVHV�ZLOO�KDYH�VLPLODU�LQWHUIDFHV��,�XVH�XVHU�GHILQHG�LQWHUIDFHV�D�ORW�LQ�WKH�'RPDLQ�OD\HU��)LJXUH�����VKRZV�DQ�H[DPSOH�RI�D�'RPDLQ�FODVV�WKDW�LPSOHPHQWV�RQH�XVHU�GHILQHG�LQWHUIDFH�

)LJXUH������([DPSOH�RI�D�FODVV�LQ�WKH�'RPDLQ�OD\HU�



$V�\RX�VHH�LQ�)LJXUH������,�XVHG�D�SUHIL[�GR IRU�WKH�FODVVQDPH��,�WKLQN�WKDW LW�GRHVQ
W�KDYH�D�ELJ�GUDZEDFN�EHFDXVH�WKDW�QDPH�LV�LQWHUQDO�WR�WKH�%XVLQHVV�WLHU��7KH�DGYDQWDJH�LV�WR�HDVLO\�GLIIHUHQWLDWH�FODVVHV�IURP�GLIIHUHQW�WLHUV��&ODVVHV�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�ZLOO�KDYH�SD DV�SUHIL[�
1RWH
7KH�H[DPSOHV�LQ�WKH�SUHYLRXV�VHFWLRQV�IURP�WKH�GHVFULSWLRQV�RI�WKH�&RQVXPHU�OD\HUV�DQG�WKH�$SSOLFDWLRQ�OD\HU�GHDOW�ZLWK�EURZVLQJ�HUUDQGV��ZKLFK�GR�QRW�LQYROYH�WKLV�OD\HU��7KH�$SSOLFDWLRQ�OD\HU�ZLOO�FDOO�GLUHFWO\�WR�WKH�3HUVLVWHQW�$FFHVV�OD\HU�LQVWHDG�

$OVR�DV�\RX�VHH�LQ�)LJXUH������,�VKRZHG�WKDW�WKH�'RPDLQ�FODVVHV�LQKHULW�IURP�6HUYLFHG&RPSRQHQW+HOSHU MXVW�DV�WKH�$SSOLFDWLRQ�FODVVHV�
$QRWKHU�VROXWLRQ�LV�WR�OHW�WKH�PHWKRGV�LQ�WKH�'RPDLQ�FODVVHV�EH�6KDUHG��7KHQ�\RX�ZRQ
W�LQVWDQWLDWH�WKH�FODVVHV��DQG�WKH\�ZRQ
W�LQKHULW�IURP�6HUYLFHG&RPSRQHQW� (YHU\WKLQJ�DERXW�'LVSRVH�� LV�JRQH��\RX�GRQ
W�KDYH�WR�WKLQN�DERXW�&20��FRQWH[WV�DQG�WKH�PHWKRGV�RI�WKH�6KDUHG FODVV�ZLOO�EH�H[WUHPHO\�IDVW�WR�FDOO��7KH�GUDZEDFN�LV�OHVV�IOH[LELOLW\�DQG�WKDW�\RX�KDUGFRGH�WKH�NQRZOHGJH�WKDW�WKH�PHWKRGV�RI�WKH�FODVVHV�DUH�6KDUHG��<RX�DOVR�KDYH�WR�DYRLG�RU�DW�OHDVW�WDNH�FDUH�ZLWK�6KDUHGYDULDEOHV�EHFDXVH�RI�PXOWLWKUHDGLQJ�DVSHFWV��<RX�FDQ
W�XVH�XVHU�GHILQHG�LQWHUIDFHV�HLWKHU��DQG�D�6KDUHG PHWKRG�FDQ
W�EH�DQ�HQWU\�SRLQW�IRU�UHPRWLQJ��(YHQ�VR��,�WKLQN�WKLV�LV�RIWHQ�D�YHU\�JRRG�VROXWLRQ�IRU�WKH�'RPDLQ�DQG�3HUVLVWHQW�$FFHVV�OD\HUV��$V�D�PDWWHU�RI�IDFW��,�PRVW�RIWHQ�SUHIHU�WKDW�VROXWLRQ�
,Q�)LJXUH������\RX�FDQ�VHH�WKH�GLDJUDP�RI�)LJXUH�����UHGUDZQ�VKRZLQJ�WKH�XVH�RI�6KDUHG PHWKRGV�LQVWHDG�

)LJXUH������([DPSOH�RI�D�FODVV�LQ�WKH�'RPDLQ�OD\HU�ZKHQ�6KDUHG PHWKRGV�DUH�XVHG�

7KH�FODVVHV�LQ�WKH�$SSOLFDWLRQ�OD\HU�DUH�VDLG�WR�EH�XVH FDVH±VSHFLILF� WKDW�LV��WKHUH�LV�RQH�FODVV�IRU�HDFK�XVH�FDVH��7KH�FODVVHV�LQ�WKH�'RPDLQ�OHYHO�DUH�XVHG�E\�VHYHUDO�XVH�FDVHV��DQG�WKDW�DOVR�JRHV�



IRU�WKH�ODWHU�OD\HUV���,Q�VPDOOHU�V\VWHPV��,�KDYH�VXFFHVVIXOO\�VNLSSHG�WKH�'RPDLQ�OD\HU�DQG�KDYH�PRYHG�WKH�UHVSRQVLELOLWLHV�WR�VWRUHG�SURFHGXUHV�LQVWHDG�:KDW�6HFXULW\�³6W\OH´�6KRXOG�,�8VH"
7KHUH�DUH�VHYHUDO�GLIIHUHQW�VHFXULW\�³VW\OHV�´�RU�GHVLJQV��WR�FKRRVH�IURP��EXW�WKH�RQH�,�XVH�PRVW�RIWHQ�LV�OHWWLQJ�WKH�HQG�XVHU�EH�DXWKHQWLFDWHG�E\�WKH�$SSOLFDWLRQ�OD\HU��ZKLFK�ZLOO�XVH�&20��VHFXULW\�DW�WKH�FRPSRQHQW�OHYHO��7KHQ��WKH�'RPDLQ�DQG�3HUVLVWHQW�$FFHVV�OD\HUV�ZLOO�QRW XVH�&20��VHFXULW\�DW�WKH�FRPSRQHQW�OHYHO��,W
V�QRW�SRVVLEOH�WR�XVH�FRPSRQHQW�OHYHO�VHFXULW\�IRU�\RXU�&20��DSSOLFDWLRQ�LI�\RX�ZDQW�WR�FR�ORFDWH�WKH�REMHFWV�ZLWKLQ�WKH�FRQWH[W�RI�WKHLU�FDOOHU�
7KLV�JLYHV�WKH�LPSOLFDWLRQ�WKDW�LI�WKH�'RPDLQ�OD\HU�RU�³ODWHU´�OD\HUV�QHHG�LQIRUPDWLRQ�DERXW�WKH�XVHU��WKDW�PXVW�EH�SURYLGHG�IURP�WKH�$SSOLFDWLRQ�OD\HU�DV�SDUDPHWHUV�WR�WKH�IROORZLQJ�OD\HUV��)RU�H[DPSOH��WKH�$SSOLFDWLRQ�OD\HU�FDQ�ILQG�WKH�DFFRXQW�QDPH�RI�WKH�FXUUHQW�XVHU�E\ FDOOLQJ�(QWHUSULVH6HUYLFHV�
6HFXULW\&DOO&RQWH[W�&XUUHQW&DOO�'LUHFW&DOOHU��B$FFRXQW1DPH�7R6WULQJ���
$V�\RX�FDQ�VHH�LQ�)LJXUH������,�KDYH�VLPSOLILHG�WKH�PHWKRG�VLJQDWXUHV�VRPHZKDW�DQG�,�KDYHQ
W�VKRZQ�SDUDPHWHUV�IRU�VHQGLQJ�RYHU�XVHU�LQIRUPDWLRQ�
,I�&20��5ROH�%DVHG�6HFXULW\��5%6��FDQ
W�EH�XVHG�EHFDXVH��1(7�5HPRWLQJ�LV�QHHGHG��,�VWLOO�WKLQN�WKDW�WKH�$SSOLFDWLRQ�OD\HU�LV�WKH�SODFH�IRU�FKHFNLQJ�DXWKRUL]DWLRQ�LQ�\RXU�DOWHUQDWLYH�VROXWLRQ�
:KHQ�JRLQJ�WR�WKH�QH[W�WLHU��QDPHO\�WKH�'DWD�WLHU��,�GHILQLWHO\�SUHIHU�QRW�WR�XVH�DFFRXQWV�IRU�SHUVRQDO�XVHUV�WR�ORJ�LQ�WR�64/�6HUYHU��,QVWHDG��WKH�&20��DSSOLFDWLRQ�ZLOO�XVH�RQH�GHGLFDWHG�XVHU��7KDQNV�WR�WKLV��FRQQHFWLRQ�SRROLQJ�ZLOO�ZRUN�DV�SODQQHG��2QFH�DJDLQ��WKH�GUDZEDFN�LV�WKDW�XVHU�LQIRUPDWLRQ�PXVW�EH�VHQW�DV�SDUDPHWHUV�
3HUVLVWHQW�$FFHVV�/D\HU
7KH�PRVW�FRPPRQ�QDPH�IRU�ZKDW�,�FDOO�WKH�3HUVLVWHQW�$FFHVV�OD\HU�LQ�RWKHU�VRXUFHV�LV�WKH�'DWD�$FFHVV�OD\HU��7KLV�OD\HU�KLGHV�DOO�GHWDLOV�DERXW�KRZ�GLIIHUHQW�VWRUHG�SURFHGXUHV�DUH�FDOOHG��,W
V�NLQG�RI�D�KHOSHU�IRU�WKH�%XVLQHVV�WLHU� VLPLODU�WR�WKH�&RQVXPHU�+HOSHU�OD\HU�GLVFXVVHG�HDUOLHU�

1RWH
,Q�HDUOLHU�DUFKLWHFWXUHV�,�KDYH�XVHG��,�KDG�WKH�3HUVLVWHQW�$FFHVV�OD\HU�EH�UHVSRQVLEOH�IRU�WUDQVDFWLRQV��,�KDYH�QRZ�GHFLGHG�WR�WUDQVIHU�WKH�UHVSRQVLELOLW\�WR�WKH�$SSOLFDWLRQ�OD\HU�LQVWHDG��%HFDXVH�RI�WKLV��WKHUH�LV�QR�QHHG�WR�VSOLW�WKH�FODVVHV�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�IRU�ZULWLQJ�DQG�UHDGLQJ��,QVWHDG��ERWK�W\SHV�RI�PHWKRGV�ZLOO�EH�ORFDWHG�LQ�WKH�VDPH�FODVV��:H�ZLOO�GLVFXVV�WKLV�LQ�&KDSWHU����³7UDQVDFWLRQV�´

%HWZHHQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�DQG�WKH�3XEOLF�6WRUHG�3URFHGXUHV�OD\HU�ZH�RIWHQ�KDYH�PDFKLQH�WR�PDFKLQH�FRPPXQLFDWLRQ��%HFDXVH�WKH�3XEOLF�6WRUHG�3URFHGXUHV�OD\HU�LV�EXLOW�ZLWK�MXVW�VWRUHG�SURFHGXUHV��WKDW�FRPPXQLFDWLRQ�ZLOO�QRUPDOO\�EH�HIILFLHQW��8QIRUWXQDWHO\��ZLWKRXW�WULFNV��VWRUHG�SURFHGXUHV�FDQ
W�WDNH�VHYHUDO�URZV�DV�SDUDPHWHUV��2QH�RI�WKH�UHDVRQV�,�FUHDWH�FRPSOHWH�VFULSWV�DW�WKH�EXVLQHVV�WLHU�LV�WKDW�LW�ZLOO�EH�VHQW�LQ�RQH�FDOO�WR�WKH�GDWD�WLHU�WR�UHGXFH�WKH�QXPEHU�RI�URXQG�WULSV�EHWZHHQ�WKRVH�WLHUV��2QFH�DJDLQ��,�ZLOO�GLVFXVV�WKLV�LQ�GHSWK�LQ�&KDSWHU���
8QWLO�LW�LV�WLPH�WR�LQYHVWLJDWH�WKH�LQQHU�ZRUNLQJV�RI�WKH�FODVVHV�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU��\RX�FDQ�VHH�DQ�H[DPSOH�RI�D�FODVV�LQ�)LJXUH������$V�\RX�VHH��LW�RIWHQ�LPSOHPHQWV�VHYHUDO�GLIIHUHQW�LQWHUIDFHV�

)LJXUH������([DPSOH�RI�D�FODVV�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�
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1RWH
$W�ILUVW��WKH�LQWHUIDFHV�VKRZQ�LQ�)LJXUH�����DQG�)LJXUH�����PD\�ORRN�VWUDQJH�ZLWK�UHJDUG�WR�WKH�SDUDPHWHUV�EDWFK&RPPDQG��IHWFK7\SH��DQG�ILOWHU��7KLV�LV�EHFDXVH�RI�WKH�SDWWHUQ�,�XVH�IRU�FDOOLQJ�WKH�VWRUHG�SURFHGXUHV�LQ�WKH�GDWDEDVH��7KH�'RPDLQ�OD\HU�DQG�WKH�3HUVLVWHQW�$FFHVV�OD\HU�ZLOO�EXLOG�XS�DQ�64/�VFULSW�WKDW�WKH�$SSOLFDWLRQ�OD\HU�ZLOO�DFW�DV�D�FRQWUROOHU�ZKHQ�EXLOGLQJ��7KH�UHDO�FDOO�WR�WKH�GDWDEDVH�ZLOO�EH�GHOD\HG�XQWLO�WKH�FRPSOHWH�VFULSW�KDV�EHHQ�EXLOW��7KLV�SDWWHUQ�ZLOO�EH�GLVFXVVHG�LQ�&KDSWHU���

5HPHPEHU�ZKDW�,�VDLG�DERXW�6KDUHG FODVVHV�LQ�WKH�VHFWLRQ�DERXW�WKH�'RPDLQ�OD\HU��7KDW�JRHV�IRU�WKH�3HUVLVWHQW�$FFHVV�OD\HU�WRR��,Q�)LJXUH������\RX�FDQ�VHH�D�GLDJUDP�VLPLODU�WR�WKH�RQH�LQ�)LJXUH������EXW�WKLV�WLPH�RQO\�6KDUHG PHWKRGV�DUH�XVHG�
)LJXUH�������([DPSOH�RI�D�FODVV�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU��RQO\�ZLWK�6KDUHGPHWKRGV�

1RWH
$V�\RX�PD\�UHPHPEHU�IURP�)LJXUH������WKHUH�ZDV�D�WDEOH�FDOOHG�HUUDQG DQG�DOVR�D�3HUVLVWHQW�$FFHVV�FODVV�WKDW�UHDGV�IURP�DQG�ZULWHV�WR�WKDW�WDEOH��+RZHYHU��SOHDVH�GRQ
W�
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FRPH�WR�WKH�FRQFOXVLRQ�WKDW�HYHU\�WDEOH�VKRXOG�KDYH�D�FODVV�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU��EHFDXVH�WKLV�LV�PRVW�RIWHQ�QRW�WKH�FDVH��/RRNXS�WDEOHV��IRU�H[DPSOH��ZLOO�XVXDOO\�RQO\�KDYH�RQH�3HUVLVWHQW�$FFHVV�FODVV��$QG�WKHUH�LV�QRWKLQJ�WKDW�VWRSV�PH�IURP�OHWWLQJ�SD(UUDQG FDOO�WKH�VSURFV IRU�WKH�DFWLRQ WDEOH�WRR�

64/�6HUYHU�$XWKHQWLFDWLRQ�RU�:LQGRZV�$XWKHQWLFDWLRQ��:KLFK�2QH�,V�5HFRPPHQGHG"
64/�6HUYHU������FDQ�EH�UXQ�LQ�WZR�PRGHV�

x 64/�6HUYHU�DXWKHQWLFDWLRQ�DQG�:LQGRZV�DXWKHQWLFDWLRQ��³PL[HG�PRGH´�x :LQGRZV�DXWKHQWLFDWLRQ�RQO\
$�FRPPRQ�GHEDWH�LV�RYHU�ZKHWKHU�WKH�64/�6HUYHU�VKRXOG�EH�DFFHVVHG�XVLQJ�64/�6HUYHU�DXWKHQWLFDWLRQ�RU�E\�:LQGRZV�DXWKHQWLFDWLRQ��64/�6HUYHU�DXWKHQWLFDWLRQ�PHDQV�WKDW�WKH�&20��DSSOLFDWLRQ�FDQ�ORJ�LQ�DV�VD�RU��SUHIHUDEO\��ZLWK�D�FXVWRP�64/�6HUYHU�DFFRXQW���:LWK�:LQGRZV�DXWKHQWLFDWLRQ��XVHUV�ORJ�LQWR�17�:LQGRZV�������DQG�WKLV�DXWKHQWLFDWLRQ�LV�WKHQ�XVHG�LQ�64/�6HUYHU�DV�ZHOO�
,W
V�WUXH�WKDW�LW�LV�VLPSOH�WR�XVH�64/�6HUYHU�DXWKHQWLFDWLRQ��$Q\ERG\�FDQ�VSHOO�VD DQG�UHPHPEHU�D�EODQN�SDVVZRUG���2.��,�DP�MRNLQJ�KHUH��EXW�VRPHRQH�SUHVHQWHG�VWDWLVWLFV�WKDW�VDLG²LI�,�UHPHPEHU�FRUUHFWO\²WKDW�VRPHWKLQJ�OLNH�����RI�WKH�ZRUOG
V�64/�6HUYHUV�LQ�SURGXFWLRQ�XVH�D�EODQN�SDVVZRUG�IRU�VD���(YHQ�ZLWK�D�SDVVZRUG�IRU�VD��DQG�ZKHQ�VD LVQ
W�XVHG�DV�WKH�GDWDEDVH�XVHU�E\�WKH�FRPSRQHQWV��64/�6HUYHU�DXWKHQWLFDWLRQ�LV�OHVV�VDIH�WKDQ�:LQGRZV�DXWKHQWLFDWLRQ�
,I�\RX�XVH�:LQGRZV�DXWKHQWLFDWLRQ�ZLWK�D�VHUYHU�VLGH�DSSOLFDWLRQ��\RX�GR�QRW�KDYH�WR�KDUGFRGH�D�SDVVZRUG�LQWR�WKH�DSSOLFDWLRQ��RU�NHHS�WKH�SDVVZRUG�HOVHZKHUH���DQG�\RX�FDQ�FKDQJH�WKH�SDVVZRUG�ZLWKRXW�FKDQJLQJ�WKH�DSSOLFDWLRQ��17�:LQGRZV������SDVVZRUGV�DOVR�KDYH�DJLQJ��ZKLFK�LV�\HW�DQRWKHU�DGYDQWDJH�
/HW
V�VNLS�WKH�VHUYHU�DSSOLFDWLRQ�VFHQDULR�IRU�D�PRPHQW�DQG�FRQVLGHU�D�VLWXDWLRQ�IRU�ZKHQ�HQG�XVHUV�ZLOO�ORJ�LQ�WR�64/�6HUYHU��,I�XVHUV�KDYH�WR�HQWHU�D�SDVVZRUG�WKDW�LV�DQ�64/�6HUYHU�DXWKHQWLFDWLRQ�SDVVZRUG��,�WKLQN�LW�LV�PRUH�OLNHO\�WKDW�WKDW�SDVVZRUG�ZLOO�EH�VKDUHG�ZLWK�IULHQGV�DW�WKH�RIILFH�WKDQ�WKH�XVHU
V�RZQ�DFFRXQW�IRU�ORJJLQJ�LQWR�WKH�QHWZRUN�
'DWD�7LHU
1RZ�WKDW�ZH
YH�GLVFXVVHG�WKH�&RQVXPHU�DQG�%XVLQHVV�WLHUV��OHW
V�PRYH�RQ�WR�WKH�'DWD�WLHU��7KH�'DWD�WLHU�LV�ORFDWHG�DW�WKH�GDWDEDVH�VHUYHU�DQG�LV�PDGH�XS�RI�WKH�3XEOLF�DQG�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HUV��ZKLFK�DFFHVV�WDEOHV��YLHZV��DQG�8VHU�'HILQHG�)XQFWLRQV��8')V��
3XEOLF�6WRUHG�3URFHGXUHV�/D\HU
,Q�WKH�3XEOLF�6WRUHG�3URFHGXUHV�OD\HU��\RX�ILQG�\RXU�VPDOO�DQG�FRQWUROOHG�VHW�RI�HQWU\�SRLQWV�WR�WKH�GDWDEDVH��7KHUH�LV�QR�UHDO�GLVWLQFWLRQ�EHWZHHQ�SXEOLF�DQG�SULYDWH�VWRUHG�SURFHGXUHV��EXW�ZLWK�WKH�KHOS�RI�GLVFLSOLQH�DQG�D�QDPLQJ�FRQYHQWLRQ�WKDW�VD\V�WKDW�SXEOLF�VWRUHG�SURFHGXUHV�VKRXOG�VWDUW�ZLWK�DB��RQO\�WKH�SXEOLF�VWRUHG�SURFHGXUHV�ZLOO�EH�FDOOHG�E\�WKH�3HUVLVWHQW�$FFHVV�OD\HU�

1RWH
,�FKRVH�DB DV�WKH�SUHIL[�IRU�SXEOLF�VWRUHG�SURFHGXUHV�VR�WKDW�WKHVH�SURFHGXUHV�ZLOO�FRPH�ILUVW�LQ�DQ�RUGHUHG�OLVW�RI�DOO�VWRUHG�SURFHGXUHV��(YHQ�PRUH�LPSRUWDQW�LV�WKDW�WKH�VWRUHG�SURFHGXUHV�ZLOO�EH�JURXSHG�LQ�RUGHUHG�OLVWLQJV�



6RPHWLPHV��WKH�SXEOLF�VWRUHG�SURFHGXUHV�LQ�WKLV�OD\HU�ZLOO�GR�WKH�UHDO�ZRUN�RQ�WKHLU�RZQ��EXW�WKH\�ZLOO�XVXDOO\�DVN�IRU�KHOS�IURP�SULYDWH�VWRUHG�SURFHGXUHV��,W
V�FRPPRQ�WR�VHH�D�ORW�RI�GXSOLFDWHG�FRGH�ZKHQ�LW�FRPHV�WR�VWRUHG�SURFHGXUHV��7KLV�LV�EHFDXVH�LW�LV�RIWHQ�PXFK�KDUGHU�WR�FDOO�RWKHU�VWRUHG�SURFHGXUHV�FRPSDUHG�WR�FDOOLQJ�VXEV�IXQFWLRQV�LQ�9LVXDO�%DVLF��1(7��IRU�H[DPSOH��DQG�7�64/�SXWV�D�ORW�RI�REVWDFOHV�LQ�WKH�ZD\��6WLOO��WKH�GDPDJH�FDXVHG�E\�GXSOLFDWH�FRGH�LV�DV�VHULRXV�DV�LQ�DQ\�W\SH�RI�SURJUDPPLQJ��0DNH�VXUH�WKDW�\RX�FHQWUDOL]H�FRGH�DV�XVXDO��DQG�GR�VR�E\�FDOOLQJ�SULYDWH�VWRUHG�SURFHGXUHV�
)LJXUH������VKRZV�WKH�WKUHH�SXEOLF�VWRUHG�SURFHGXUHV�WKDW�ZLOO�WDNH�FDUH�RI�WKH�UHTXHVWV�FRPLQJ�IURP�WKH�FRQVXPHU��1RWH�WKDW�WKH�8QLILHG�0RGHOLQJ�/DQJXDJH��80/��XVHG�LQ�)LJXUH������LVQ
W�UHDOO\�IRU�PRGHOOLQJ�VWRUHG�SURFHGXUHV��6WLOO��XVLQJ�LW�FDQ�KHOS��HYHQ�WKRXJK�LW�LV�FKHDWLQJ�LQ�D�ZD\�

)LJXUH�������6WRUHG�SURFHGXUHV�LQ�WKH�3XEOLF�6WRUHG�3URFHGXUHV�OD\HU�

3ULYDWH�6WRUHG�3URFHGXUHV�/D\HU
7KH�SXUSRVH�RI�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�LV�WR�GR�WKH�UHDO�ZRUN�DQG�DFFHVV�WKH�WDEOHV��YLHZV��DQG�8')V��%HFDXVH�WKH�OD\HU�LV�SULYDWH��H[FHSW�IRU�LQ�WKH�H\H�RI�WKH�SUHYLRXV�OD\HU��\RX�FDQ�FKDQJH�WKH�LQWHUIDFH�RI�WKH�SULYDWH�VWRUHG�SURFHGXUHV�ZLWKRXW�DIIHFWLQJ�PRUH�WKDQ�WKH�FORVHVW�OD\HU��7KLV�LV�RQH�RI�WKH�W\SLFDO�EHQHILWV�RI�OD\HULQJ��EXW�,
P�PHQWLRQLQJ�LW�KHUH�DQ\ZD\�EHFDXVH�OD\HULQJ�LV�QRW�WKDW�FRPPRQ�IRU�7�64/�SURJUDPPLQJ�
,Q�)LJXUH�������\RX�ILQG�WKH�WKUHH�SULYDWH�VWRUHG�SURFHGXUHV�WKDW�GR�WKH�UHDO�ZRUN�LQ�KHOSLQJ�WKH�SXEOLF�VWRUHG�SURFHGXUHV��$V�\RX�SHUKDSV�KDYH�JXHVVHG��WKH�SXEOLF�VWRUHG�SURFHGXUHV�DB(UUDQG)HWFK%\6\PEROLF1DPH�� DQG�DB(UUDQG)HWFK%\8VHU$QG'DWHV�� DUH�ERWK�VROYHG�ZLWK�WKH�(UUDQGB)HWFK%\)LOWHU�� VWRUHG�SURFHGXUH��$QG�DB(UUDQG)HWFK%\,G�� FDOOV�ERWK�(UUDQGB)HWFK%\,G�� DQG�$FWLRQB)HWFK%\(UUDQG�� WR�UHWULHYH�ERWK�WKH�HUUDQG�LWVHOI�DQG�DOO�WKH�DFWLRQV�IRU�WKDW�HUUDQG�

)LJXUH�������6WRUHG�SURFHGXUH�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�

7KH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�LV�DQRWKHU�OD\HU�WKDW�FRXOG�EH�VNLSSHG��HVSHFLDOO\�LQ�VPDOO�V\VWHPV��,Q�WKH�H[DPSOHV�VKRZQ�LQ�)LJXUHV������DQG�������WKHUH�LV�OLWWOH�UHDVRQ�WR�KDYH�D�SULYDWH�OD\HU��,QVWHDG��WKH�SXEOLF�SURFHGXUHV�FRXOG�FRQWDLQ�DOO�WKH�ORJLF�QHFHVVDU\�WR�IXOILOO�WKH�UHTXHVWV��2Q�WKH�RWKHU�KDQG��LW�LV�VHOGRP�DV�VLPSOH�DV�MXVW�D�VLQJOH�IHWFK�RI�RQH�URZ�DQG�QRWKLQJ�HOVH�LQ�UHDO�V\VWHPV��7KHUH�LV�RIWHQ�D�QHHG�IRU�DXGLWLQJ��RU�SHUKDSV�WKH�HQG�XVHU�PD\�RQO\�VHH�KLV�RZQ�HUUDQGV��DQG�VR�RQ��$GG�WR�WKLV�WKH�IDFW�WKDW IHWFKLQJ�DQ�HUUDQG�PXVW�EH�GRQH�IURP�VHYHUDO�GLIIHUHQW�VWRUHG�SURFHGXUHV��DQG�WKDW�WKH�SULYDWH�VWRUHG�SURFHGXUHV�FDQ�W\SLFDOO\�KDYH�PRUH�FRPSOLFDWHG�SDUDPHWHU�OLVWV�WR�EH�PRUH�JHQHUDO�DQG�XVDEOH�IURP�PDQ\�SXEOLF�VWRUHG�SURFHGXUHV��DQG�YRLOD²\RX�KDYH�VRPH�JRRG�UHDVRQV�IRU�VSOLWWLQJ�WKH�SURFHGXUH�LQWR�D�SXEOLF�RQH�DQG�D�SULYDWH�RQH�
7DEOHV��9LHZV��DQG�8VHU�'HILQHG�)XQFWLRQV
6RRQHU�RU�ODWHU��ZH�ZLOO�DFFHVV�WKH�WDEOHV�LQ�WKH�GDWDEDVH��,I�ZH�ZDQWHG��ZH�FRXOG�DGG�RQH�PRUH�OHYHO�LQ�WKH�IRUP�RI�YLHZV�RU�8')V��,I�\RX�XVH�VLQJOH�VWDWHPHQW�WDEOH�YDOXHG�IXQFWLRQV��RQH�RI�WKH�WKUHH�W\SHV�RI�8')V���WKH�FRGH�WKDW�ZLOO�EH�H[HFXWHG�ZLOO�EH�WKH�VDPH�DV�LI�D�YLHZ�KDG�EHHQ�XVHG��+RZHYHU��,�VWLOO�WKLQN�WKDW�8')V�KDYH�DQ�DGYDQWDJH�RYHU�YLHZV��QDPHO\�WKH�SRVVLELOLW\�RI�XVLQJ�SDUDPHWHUV�



%HFDXVH�,�XVH�VWRUHG�SURFHGXUHV�DV�WKH�RQO\�HQWU\�SRLQW�WR�WKH�GDWDEDVH��YLHZV�DQG�8')V�DUH�OHVV�RI�D�PXVW�WKDQ�LQ�RWKHU�V\VWHPV��6WLOO��WKH\�FDQ�EH�YHU\�KHOSIXO�LQ�WKH�ORQJ�UXQ��IRU�H[DPSOH��ZKHQ��QRW�LI���WKHUH�LV�D�QHHG�IRU�VFKHPD�FKDQJH��$�YLHZRU�D�8')�FDQ�RIWHQ�JUDFHIXOO\�KLGH�WKLV�FKDQJH�IURP�WKH�UHVW�RI�WKH�V\VWHP��)RU�VLPSOHU�V\VWHPV��,�DOVR�VNLS�YLHZV�DQG�8')V��DW�OHDVW�DV�VRPHWKLQJ�WKDW�VKRXOG�EH�XVHG�DFURVV�WKH�ERDUG��)URP�WLPH�WR�WLPH��WKHUH�DUH�SUREOHPV�WKDW�DUH�VROYHG�HOHJDQWO\�ZLWK�D YLHZ�RU�D�8')�LQ�DQ\�V\VWHP�
1RWH
7KURXJKRXW�DOO�WKH�OD\HUV��,�XVHG�D�YHU\�EDVLF�H[DPSOH��<RX�ZLOO�ILQG�PRUH�H[DPSOHV�UHODWLQJ�WR�WKH�DUFKLWHFWXUH�LQ�WKH�IROORZLQJ�FKDSWHUV��DQG�WKHUH�DUH�DOVR�PRUH�FRGH�VDPSOHV�DW�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP�

&RPPXQLFDWLRQ�RYHU�WKH�1HWZRUN�WR�WKH�$SSOLFDWLRQ�/D\HU
$W�WKH�WLPH�ZRUN�RQ�WKLV�ERRN�EHJDQ��D�FRPPRQ�TXHVWLRQ�ZDV�KRZ�FRQVXPHUV�ZRXOG�WDON�WR�VHUYLFHG�FRPSRQHQWV�RYHU�WKH�QHWZRUN��:LWK�9%���'&20�ZDV�PRVW�RIWHQ�XVHG��EXW�ZLWK��1(7��WKHUH�DUH�VHYHUDO�GLIIHUHQW�PHWKRGV�IURP�ZKLFK�WR�FKRRVH�

x ;0/�:HE�VHUYLFHVx 5HPRWLQJx '&20��DV�EHIRUH�
%HIRUH�ZH�GLVFXVV�WKHVH�RSWLRQV�D�ELW�PRUH��,
G�OLNH�WR�JLYH�D�VFKHPDWLF�H[DPSOH�RI�HDFK�RQH�LQ�WKH�FRQWH[W�RI�P\�SURSRVHG�DUFKLWHFWXUH�

1RWH
8QIRUWXQDWHO\��WKH��1(7�FRPSRQHQW�VHUYLFHV�ZRQ
W�WUDYHO�RYHU�;0/�:HE�VHUYLFHV�DQG�5HPRWLQJ���,W�VWLOO�ZRUNV�ZKHQ�'&20�LV�XVHG���7KH�PDLQ�SUREOHP�ZLWK�WKLV�LV�WKDW�&20��5ROH�%DVHG�6HFXULW\��5%6��FDQ
W�EH�XVHG�EHWZHHQ�PDFKLQHV��,QP\�RSLQLRQ��WKLV�LV�WKH�PRVW�VHULRXV�SUREOHP�ZLWK�WKH�&20��LQWHJUDWLRQ�LQ��1(7�

;0/�:HE�VHUYLFHV�LV�GHVLJQHG�IRU�VLWXDWLRQV�ZKHQ�DQ�H[WHUQDO�DSSOLFDWLRQ�LVQ
W�LQ�RXU�FRQWURO��7KDW�LV��D�VWDQGDUGL]HG�ZD\�WR�EXLOG�YHU\�ORRVHO\�FRXSOHG�V\VWHPV��)LJXUH������VKRZV�WKH�DSSHDUDQFH�RI�WKH�%XVLQHVV�WLHU�ZKHQ�LW�LV�GHSOR\HG�DV�DQ�;0/�:HE�VHUYLFH��7KHUH�DUH�VHYHUDO�ZD\V�WR�KDYH�WKH�%XVLQHVV�WLHU�EH�GHSOR\HG�DV�DQ�;0/�:HE�VHUYLFH��RQH�EHLQJ�WR�XVH�&20�������7KHQ�WKH�&20��DSSOLFDWLRQ�FDQ�EH�GHSOR\HG�GLUHFWO\�IURP�WKH�&RPSRQHQW�6HUYLFHV�PDQDJHPHQW�FRQVROH��,,6�PXVW�EH�RQ�WKH�PDFKLQH�WR�SURYLGH�D�OLVWHQHU�ZLWK�WKH�FDOOV�WR�WKH�;0/�:HE�VHUYLFH�
)LJXUH�������$Q�;0/�:HE�VHUYLFH�DQG�P\�SURSRVHG�DUFKLWHFWXUH�

1RWH
,Q�WKH�IXWXUH��WKH�3HUVLVWHQW�$FFHVV�OD\HU�ZLOO�SUREDEO\�QRW�RQO\�IHWFK�GDWD�IURP�WUDGLWLRQDO�GDWD�VWRUHV�VXFK�DV�GDWDEDVHV��ILOH�V\VWHPV��DQG�VXFK��EXW�ZLOO�DOVR�IHWFK�GDWD�IURP�;0/�:HE�VHUYLFHV��/HWWLQJ�WKH�%XVLQHVV�WLHU�FRQVXPH�H[WHUQDO�;0/�:HE�VHUYLFHV�DOVR�ILWV�LQ�QLFHO\�ZLWK�WKH�SURSRVHG�DUFKLWHFWXUH�
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,Q�WKH�VFHQDULR�VKRZQ�LQ�)LJXUH�������D�:LQGRZV�)RUPV�DSSOLFDWLRQ�LV�WDONLQJ�WR�WKH�%XVLQHVV�WLHU��7KLV�LV�D�PRUH�WLJKWO\�FRXSOHG�VFHQDULR�WKDQ�WKH�RQH�VKRZQ�LQ�)LJXUH�������,Q�WKLV�FDVH��JRRG�ROG�'&20�FRXOG�EH�XVHG��RU�\RX�FRXOG�XVH�5HPRWLQJ��,Q�)LJXUH�������\RX�FDQ�VHH�WKDW�'&20�DQG�5HPRWLQJ�DUH�VLPLODU�VFKHPDWLFDOO\��EXW�ZLWK�'&20��\RX�JHW�WKH�SUR[\�DQG�WKH�VWXE�DXWRPDWLFDOO\��:LWK�5HPRWLQJ��\RX�KDYH�WR�ZULWH�D�OLVWHQHU�RQ�\RXU�RZQ�IRU�VRPH�FRQILJXUDWLRQV��W\SLFDOO\�DV�D�:LQGRZV�6HUYLFH�
)LJXUH�������$�:LQGRZV�)RUPV�DSSOLFDWLRQ�DQG�WKH�SURSRVHG�DUFKLWHFWXUH�

1RWH
2I�FRXUVH��,�FRXOG�MXVW�DV�ZHOO�KDYH�VKRZQ�;0/�:HE�VHUYLFHV�DV�WKH�ZD\�IRU�WKH�:LQGRZV�)RUPV�DSSOLFDWLRQ�WR�WDON�WR�WKH�%XVLQHVV�WLHU�

$QRWKHU�W\SLFDO�VFHQDULR�LV�ZKHQ�D�:HE�EURZVHU�LV�XVHG�ZLWK�DQ�$63�1(7�:HE�)RUPV�DSSOLFDWLRQ��EXW�WKHQ�WKH�%XVLQHVV�WLHU�LV�PRVW�RIWHQ�SXW�DW�WKH�VDPH�PDFKLQH�DV�WKH�$63�1(7�DSSOLFDWLRQ��2WKHUZLVH��'&20�RU�5HPRWLQJ�ZLOO�XVXDOO\�EH�WKH�FKRLFH�IRU�FRPPXQLFDWLRQ��DV�LQ�)LJXUH�������)LJXUH������VKRZV�D�VFHQDULR�LQ�ZKLFK�WKH�$63�1(7�DSSOLFDWLRQ�DQG�WKH�%XVLQHVV�WLHUDUH�SXW�RQ�WKH�VDPH�PDFKLQH�
)LJXUH�������$Q�$63�1(7�DSSOLFDWLRQ�DQG�WKH�SURSRVHG�DUFKLWHFWXUH�

$OWKRXJK�5HPRWLQJ�GHVHUYHV�D�ERRN�WR�LWVHOI��,
G�OLNH�WR�PHQWLRQ�KHUH�WKDW�\RX�FDQ�FRQILJXUH�5HPRWLQJ�LQ��FRQILJ ILOHV��,Q�D�ZD\��WKLV�PDNHV�WKH�&RQVXPHU�+HOSHU�OD\HU�D�OLWWOH�OHVV�LPSRUWDQW�WKDQ�LW�LV�LI�\RX�GHFLGH�WR�FRQILJXUH�5HPRWLQJ�LQ�FRGH��0HDQZKLOH��'&20�LV�FRQQHFWLRQ�RULHQWHG��TXLWH�KHDY\��DQG�KDV VHYHUH�SUREOHPV�WUDYHOOLQJ�WKURXJK�ILUHZDOOV��7KHVH�ZHUH�WKH�PDLQ�UHDVRQV�IRU�EXLOGLQJ�5HPRWLQJ�LQ��1(7��0LFURVRIW�DOVR�WULHG�KDUG�WR�FUHDWH�5HPRWLQJ�DV�DQ�H[WHQVLEOH�IUDPHZRUN�VR�WKDW�QHZ�FKDQQHOV��IRU�H[DPSOH��FDQ�EH�DGGHG���2XW�RI�WKH�ER[��WKHUH�LV�D�7&3�FKDQQHO�DQG�DQ�+773�FKDQQHO��
$V�,�VDLG��RQH�XQIRUWXQDWH�SUREOHP�ZLWK�5HPRWLQJ�LQ�WKH�ILUVW�YHUVLRQ�RI��1(7�LV�UHODWHG�WR�VHUYLFHG�FRPSRQHQWV��&RPSRQHQW�VHUYLFHV�ZRQ
W�IORZ�RYHU�5HPRWLQJ��+RQHVWO\��WKLV�LVQ
W�WKDW�PXFK�RI�D�



SUREOHP�EHFDXVH�\RX�VHOGRP�KDYH�VHUYLFHG�FRPSRQHQWV�DW�WZR�GLIIHUHQW�PDFKLQHV�WDONLQJ�WR�HDFK�RWKHU���&RPSRQHQW�VHUYLFHV�ZLOO�IORZ�RYHU�'&20�DV�XVXDO���,I�\RX�GHFLGH�WR�JR�IRU�'&20�EHWZHHQ�PDQDJHG�FRPSRQHQWV��\RX�ZLOO�XVH�LQWHURS��EXW�WKLV�LV�D�VPDOO�SHUIRUPDQFH�SHQDOW\�WR�SD\�FRPSDUHG�WR�WKH�QHWZRUN�KRS���5HPRWLQJ�LV�QRW�RQO\�WR�EH�XVHG�EHWZHHQ�PDFKLQHV��EXW�DOVR�IRU�FDOOV�EHWZHHQ�$SS'RPDLQV��
$V�\RX�FDQ�VHH��WKHUH�DUH�VHYHUDO�ZD\V�WR�WDNH�FDUH�RI�FRPPXQLFDWLRQV�EHWZHHQ�WLHUV�ZKHQ�SODFHG�DW�GLIIHUHQW�VHUYHUV��DQG�QR�EHVW�SUDFWLFHV�KDYH�HYROYHG�\HW��2QO\�WLPH�ZLOO�WHOO�ZKDW�WKH�EHVW�FKRLFHV�IRU�FHUWDLQ�VLWXDWLRQV�ZLOO�EH��-XVW�WR�EH�VXUH��\RX�VKRXOG�DGG�D�&RQVXPHU�+HOSHU�OD\HU�WKDW�ZLOO�KLGH�PRVW�RI�WKH�FRPPXQLFDWLRQ�GHWDLOV�IRU�WKH�&RQVXPHU�OD\HU�
3UREOHPV�ZLWK�0\�$UFKLWHFWXUH�3URSRVDO
%HFDXVH�WKHUH�DUH�VHYHUDO�GLIIHUHQW�VFHQDULRV�WKDW�FDQ�EH�FRQVLGHUHG��WKLV�FRXOG�SRWHQWLDOO\�EH�D�YHU\�OHQJWK\�VHFWLRQ��$V�LQ�RWKHU�FKDSWHUV��DW�WKH�HQG�RI�WKLV�FKDSWHU�,�ZLOO�HYDOXDWH�P\�SURSRVDO�EDVHG�RQ�WKH�FULWHULD�,�HVWDEOLVKHG�LQ�&KDSWHU����)RU�QRZ��OHW
V�WDNH�D�TXLFN�ORRN�DW�VRPH�EDVLF�SUREOHPV�ZLWK�P\�SURSRVDO�

x 2QH�VL]H�GRHVQ
W�ILW�DOO²VWLOO��,�ILQG�LW�FRQYHQLHQW�WR�XVH�D�IOH[LEOH DUFKLWHFWXUH�DV�D�VWDUWLQJ�SRLQW�DQG�WR�DGMXVW�LW�LQVWHDG�RI�VWDUWLQJ�IURP�VFUDWFK��,�KDYH�LQGLFDWHG�LQ�WKH�SUHYLRXV�VHFWLRQV�ZKDW�OD\HUV�\RX�PD\�ZDQW�WR�VNLS�IRU�VPDOO�DSSOLFDWLRQV�x %HFDXVH�RI�DOO�WKH�XVH�RI�VWRUHG�SURFHGXUHV�DQG�WKH�DPRXQW�RI�UHVSRQVLELOLW\�SXW�RQ�WKH�VWRUHG�SURFHGXUHV��LW�ZRQ
W�EH�HDV\�WR�SRUW�WKH�DSSOLFDWLRQ�WR�DQRWKHU�GDWDEDVH�SODWIRUP�x $OO�WKRVH�OD\HUV�PD\�SURKLELW�WKH�XVH�RI�FXVWRP�H[FHSWLRQV��$�FRQVXPHU�RI�D�FODVV�PXVW�UHFRJQL]H�DQ�H[FHSWLRQ�LW�UHFHLYHV��7KLV�PHDQV�WKDW�LI�WKH�FRQVXPHG�DVVHPEO\�XVHV�DQRWKHU�DVVHPEO\�ZLWK�FXVWRP�H[FHSWLRQV��WKH�VHFRQGDU\�DVVHPEO\�PXVW�EH�UHIHUHQFHG�E\�WKH�FRQVXPHU�WRR��2WKHUZLVH��LI�WKH�VHFRQGDU\�UDLVHV�DQ�H[FHSWLRQ�WKDW�WKH�ILUVW�DVVHPEO\�GRHVQ
W�FDWFK��WKH�FRQVXPHU�FDQ
W�FDWFK�WKH�³UHDO´�H[FHSWLRQ�1HZ�&RQFHSWV�WR�&RQVLGHU�:KHQ�&UHDWLQJ�D�1HZ�$UFKLWHFWXUH�7RGD\
$V�ZH�DOO�NQRZ��LI�\RX�FRPSDUH�9%��DQG�9LVXDO�%DVLF��1(7��RU�&���FRGH��\RX
OO�ILQG�PDQ\�GLIIHUHQFHV��ZKHQ�LW�FRPHV�WR�VHUYLFHG�FRPSRQHQWV��IRU�H[DPSOH���,�ZLOO�GLVFXVV�VRPH�RI�WKHVH�GLIIHUHQFHV�EULHIO\�LQ�WKH�IROORZLQJ�VHFWLRQV�DV�ZHOO�DV�&20��FRQWH[WV��VRPH�RI�WKH�QHZ�IHDWXUHV�LQ�64/�6HUYHU�������DQG�VRPH�XQXVXDO�GHVLJQ�LGHDV��,�ZLOO�VWDUW�ZLWK�GLVFXVVLQJ�&RQVXPHUV�
1HZ�&RQFHSWV�WR�&RQVLGHU�5HJDUGLQJ�&RQVXPHUV
7KHUH�LV�RQH�LPSRUWDQW�FRQFHSW�WKDW�\RX�KDYH�WR�JUDVS�IRU�EXLOGLQJ�FRQVXPHUV�IRU�VFDUFH�UHVRXUFHV��6HUYLFHG�FRPSRQHQWV�DUH�DQ�H[DPSOH�RI�VXFK�D�UHVRXUFH��DQG�WKH�FRQFHSW�,�DP�WKLQNLQJ�DERXW�LV�'LVSRVH����/HW
V�ORRN�DW�WKLV�LQ�GHWDLO�QRZ�
'LVSRVH��
,W
V�QRW�D�PXVW��EXW�LQ�P\�RSLQLRQ��IRU�WKH�FXUUHQW�YHUVLRQ�UHFRPPHQGHG�WKDW�\RX�XVH�'LVSRVH��ZKHQ�\RX�DUH�GRQH�ZLWK�DQ�REMHFW�RI�D�VHUYLFHG�FRPSRQHQW��7KLV�VDPH�UHFRPPHQGDWLRQ�DSSOLHV�WR�DOO�VFDUFH�UHVRXUFHV��,�WKLQN�WKLV�LV�LURQLF�ZKHQ�\RX�WKLQN�WKDW�JDUEDJH�FROOHFWLRQ�VKRXOG�UHOHDVH�XV�IURP�WKH�EXUGHQ�RI�6HW�[� �1RWKLQJ DV�LQ�9%��DQG�IURP�5HOHDVH�� LQ�&����,QVWHDG��ZH�KDYH�WKH�QHZ�UHTXLUHPHQW�RI�FDOOLQJ�'LVSRVH�� LQ�PDQ\�VLWXDWLRQV�:K\�'R�:H�+DYH�WR�&DOO�'LVSRVH��"
$W�ILUVW��WKH�QHHG�WR�FDOO�'LVSRVH�� SX]]OHG�PH��,�WKRXJKW�WKDW�ZLWK�REMHFW�SRROLQJ�LW�ZDV�QDWXUDO�WR�KDYH�WR�FDOO�'LVSRVH�� VR�WKDW�XVHG�REMHFWV�ZHUH�JLYHQ�EDFN�WR�WKH�SRRO�DV�IDVW�DV�SRVVLEOH�LQVWHDG�RI�ZDLWLQJ�IRU�WKH�JDUEDJH�FROOHFWLRQ��,�GLGQ
W�XQGHUVWDQG�ZK\�LW�ZDV�SUHIHUDEOH�WR�XVH�'LVSRVH�� IRU�DOO�RWKHU�VHUYLFHG�FRPSRQHQWV��:KHQ�,�GLVFXVVHG�WKLV�ZLWK�0LFURVRIW��(JLGLR�6EXUOLQR��'HYHORSHU�(QJLQHHU�/HDG�LQ�WKH�&20��JURXS��DQG�'DYH�'ULYHU��'HYHORSHU�(QJLQHHU�LQ�WKH�&20��JURXS��H[SODLQHG�LW�D�ELW�PRUH��7KH\�VDLG��³,Q�WKH�FDVH�RI�-,7�DFWLYDWLRQ�ZLWK�$XWR&RPSOHWH��PHWKRGV��ZH�GR NQRZ�ZKHQ�WR�FDOO�'LVSRVH����%XW�LQ�DOO�RWKHU�FDVHV��ZKHUH�\RX�GRQ
W�ZDQW�WR�ZDLW�IRU�WKH�JDUEDJH�FROOHFWRU�WR�NLFN�LQ�WR�UHOHDVH�\RXU�REMHFW
V�UHVRXUFHV��\RX�PXVW�FDOO�'LVSRVH���´�7KH\�DOVR�WROG�PH�WKDW�FXUUHQWO\��2EMHFW�3RROLQJ��ZLWKRXW�-,7�DFWLYDWLRQ�DQG�$XWR&RPSOHWH����LV�WKH�RQO\�IHDWXUH�ZKHUH�FDOOLQJ�'LVSRVH�� LV�D�PXVW� ZKHQ�WKH�JDUEDJH�
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FROOHFWRU�NLFNV�LQ��LW�LV�WRR�ODWH�WR�UHF\FOH�WKH�REMHFW�EHFDXVH�RI�WKH�JDUEDJH�FROOHFWRU�QRQGHWHUPLQLVWLF�EHKDYLRU�ZKHQ�LW�ILQDOL]HV�WKH�REMHFWV��L�H���PDQDJHG�REMHFWV�UHIHUHQFHG�E\�\RXU�REMHFW
V�GDWD�PHPEHUV�PD\�KDYH�DOUHDG\�EHHQ�ILQDOL]HG�
,�ZRXOG�OLNH�WR�DGG�WKDW�WKH�FRQVXPHU�VKRXOGQ
W�DQG�ZRQ
W�NQRZ�LI�WKH�FRQVXPHG�FRPSRQHQW�LV�SRROHG�RU�XVLQJ�-,7�DFWLYDWLRQ�RU�ZKDWHYHU��7KHUHIRUH��'LVSRVH�� VKRXOG�DOZD\V�EH�XVHG LI�SRVVLEOH���7KHUH�DUH�VRPH�FDVHV�ZKHUH�LW�LV�LPSRVVLEOH�IRU�WKH�FOLHQWV�WR�NQRZ�ZKHQ�WR�FDOO�'LVSRVH����7KLV�LV�WKH�VLWXDWLRQ�ZKHQ�PXOWLSOH�FOLHQWV�UHIHUHQFH�WKH�VDPH�REMHFW��,Q�WKLV�FDVH�LW�LV�XS�WR�WKH�FRPSRQHQW�V\VWHP�GHVLJQHU�WR�GHFLGH�WR�OHW�WKH�JDUEDJH�FROOHFWLRQ�NLFN�LQ�WR�UHOHDVH�WKH�UHVRXUFHV�ZKHQ�WKHUH�DUH�QR�PRUH�FOLHQW�UHIHUHQFHV�WR�WKH�REMHFW�RU�GHVLJQ�WKH�FOLHQW�LQ�VXFK�D�ZD\�WKDW�LW�LV�NQRZQ�ZKR�LV�UHVSRQVLEOH�IRU�FDOOLQJ�'LVSRVH����)RU�H[DPSOH��6LQJOHWRQ�LV�VXFK�D�SDWWHUQ�ZKHUH�PXOWLSOH�FOLHQWV�VKDUH�WKH�VDPH�REMHFW��ZLWKRXW�WKH�FOLHQWV�KDYLQJ�NQRZOHGJH�DERXW�HDFK�RWKHU�
$FFRUGLQJ�WR�RWKHU�VRXUFHV�DW�0LFURVRIW��SHUIRUPDQFH�ZLOO�EH�LQFUHDVHG�VRPH��VR�LW
V�PRVWO\�SRVLWLYH�WR�KDYH�LW�DV�D�UXOH�WR�DOZD\V�XVH�'LVSRVH��IRU�VHUYLFHG�FRPSRQHQWV�
7KH�8VLQJ�� VWDWHPHQW�LQ�&��LV�D�JRRG�VROXWLRQ�WR�WKH�SUREOHP�RI�REMHFWV�DW�WKH�PHWKRG�OHYHO��EXW�ZH�GRQ
W�KDYH�8VLQJ�� LQ�9LVXDO�%DVLF��1(7��WKH�FOLHQW�KDV�WR�UHPHPEHU�WR�FDOO�'LVSRVH�� LQ�WKH�)LQDOO\ EORFN��)XUWKHUPRUH��ZKHQ�LW�FRPHV�WR�LQVWDQFH�OHYHO�REMHFWV��8VLQJ�� LQ�&��LV�RI�QR�XVH�LI�\RX�ZDQW�WKH�REMHFW�WR�OLYH�RYHU�VHYHUDO�PHWKRGV��EHFDXVH�8VLQJ�� KDV�WR�EH�XVHG�DW�WKH�PHWKRG�OHYHO��7R�FRQFOXGH�DOO�WKLV��QRQGHWHUPLQLVWLF�ILQDOL]DWLRQ�LV�D�UHDO�SUREOHP�LQ�VRPH�VLWXDWLRQV��HVSHFLDOO\�IRU�WKRVH�FRQVXPHUV�RYHU�ZKRP�\RX�KDYH�QR�FRQWURO��7KH�VHUYLFHG�FRPSRQHQWV�VKRXOG�EH�OHVV�RI�D�SUREOHP�EHFDXVH�\RX�KDYH�IXOO�FRQWURO�RI�WKHVH��5HPHPEHU��WRR��WKDW�LW
V�XVXDOO\�QRW�D�FDWDVWURSKH�LI�'LVSRVH�� LVQ
W�FDOOHG��DV�VRRQHU�RU�ODWHU�WKH�JDUEDJH�FROOHFWRU�ZLOO�NLFN LQ�DQG�FOHDQ�XS�
,�ZLOO�FRQWLQXH�WKLV�GLVFXVVLRQ�DERXW�'LVSRVH�� LQ�WKH�³6WDQGDUGL]HG�&RGH�6WUXFWXUH�IRU�6HUYLFHG�&RPSRQHQW´�VHFWLRQ�ODWHU�LQ�WKH�FKDSWHU�ZKHUH�,�VKRZ FRGH�VWUXFWXUHV�IRU�FRQVXPHUV�DQG�VHUYLFHG�FRPSRQHQWV�
1HZ�&RQFHSWV�WR�&RQVLGHU�5HJDUGLQJ�6HUYLFHG�&RPSRQHQWV
7KH�UHTXLUHPHQW��RU�DW�OHDVW�UHFRPPHQGDWLRQ��IRU�'LVSRVH�� ZH�MXVW�GLVFXVVHG�DSSOLHV�WR�VHUYLFHG�FRPSRQHQWV��$V�,�VDLG�EHIRUH��ZKDW�,�VHH�DV�WKH�UHDO�SUREOHP�LV�WKH�UHVSRQVLELOLW\�SXW�RQ�WKH�FRQVXPHU�SURJUDPPHU�WR�FDOO�'LVSRVH����%XW�WKHUH�DUH�RWKHU�LVVXHV�WR�FRQVLGHU�UHJDUGLQJ�VHUYLFHG�FRPSRQHQWV��:H
OO�VWDUW�E\�ORRNLQJ�DW�RYHUORDGLQJ�
2YHUORDGLQJ
7KH�SRVVLELOLW\�RI�RYHUORDGLQJ�LQ�9LVXDO�%DVLF��1(7�LV�JUHDW��:LWK�LWV�KHOS��,�FDQ�DYRLG�VRPH�XJO\�WULFNV�WKDW�,�RIWHQ�XVHG�LQ�9%���VXFK�DV�VHQGLQJ�HPSW\�SDUDPHWHUV�DQG�WR�KDYH�GLIIHUHQW�QDPHV�IRU�WKH�³VDPH´�PHWKRG�ZKHQ�WKH�PHWKRGV�MXVW�GLIIHU�E\�WKH�SDUDPHWHU�OLVWV��7KH�SRVVLELOLW\�RI�RYHUORDGLQJ�KHOSV�WR�FUHDWH�DQRWKHU�OD\HU�RI�DEVWUDFWLRQV�EHFDXVH�\RX�FDQ�WDON�DERXW�D�PHWKRG�ILUVW��ZLWKRXW�WKLQNLQJ�WKDW�PXFK�WKDW�WKHUH�DUH�UHDOO\�WHQ�GLIIHUHQW�VLJQDWXUHV�IRU�WKDW�YHU\�PHWKRG��<RX�VDZ�H[DPSOHV�RI�WKDW�ZKHQ�,�XVHG�RYHUORDGLQJ�HDUOLHU�LQ�WKLV�FKDSWHU��VXFKDV�LQ�)LJXUH�����
,PSOHPHQWDWLRQ�,QKHULWDQFH
:H�ILQDOO\�KDYH�LPSOHPHQWDWLRQ�LQKHULWDQFH�LQ�9LVXDO�%DVLF��1(7��0LFURVRIW�KDV�DWWHPSWHG�WR�OHVVHQ�WKH�SUREOHPV�ZLWK�LPSOHPHQWDWLRQ�LQKHULWDQFH��IRU�H[DPSOH��ZLWK�WKH�KHOS�RI�VKDGRZLQJ���VRPHWLPHV�VXPPDUL]HG�E\ WKH�WHUP�³WKH�IUDJLOH�EDVH�FODVV�VFHQDULR� �́�
6WLOO��\RX�FDQ�RQO\�XVH�VLQJOH�LQKHULWDQFH��DQG�LW�LV�RIWHQ�WDNHQ�E\�WKH�IUDPHZRUN��VR�WR�VD\��2QH�H[DPSOH�RI�D�VLWXDWLRQ�LQ�ZKLFK�\RX�DUH�IRUFHG�WR�LQKHULW�IURP�D�VSHFLILF�FODVV�LV�VHUYLFHG�FRPSRQHQWV��,I��WKURXJK�\RXU�&20�KDELWV��\RX�DUH�DFFXVWRPHG�WR�XVLQJ�XVHU�GHILQHG�LQWHUIDFHV�LQVWHDG�RI�LPSOHPHQWDWLRQ�LQKHULWDQFH��\RX
UH�LQ�OXFN��EHFDXVH�WKDW�PHWKRGRORJ\�ILWV�SHUIHFWO\�ZHOO�LQ�WKH�ZRUOG�RI��1(7�WRR��7KHUH�DUH�VLWXDWLRQV�ZKHQ�LPSOHPHQWDWLRQ�LQKHULWDQFH�FDQ�EH�\RXU�IULHQG��EXW�LW
V�QRW�D�VLOYHU�EXOOHW��,W�LV�MXVW�RQH�PRUH�LPSRUWDQW�GHVLJQ�WRRO�WKDW�KDV�EHHQ�DGGHG�WR�\RXU�WRROER[��,�W\SLFDOO\�XVH�LQKHULWDQFH�IRU�JHQHUDOL]HG�XWLOLWLHV�DQG�ZKHQ�,�ZDQW�WR�IRUFH�D�SROLF\�IRU�D�JURXS�RI�FODVVHV��QRW�IRU�DSSOLFDWLRQ�VSHFLILF�FRGH���,�PHDQ��,�GRQ
W�XVH�LQKHULWDQFH�IRU�EXLOGLQJ�KLHUDUFKLHV�VXFK�WKDW�&XVWRPHU LQKHULWV�IURP�&RPSDQ\ DQG�VLPLODU�FRQVWUXFWV���,�ZLOO�XVH�LQKHULWDQFH�VR WKDW�,�LQKHULW�IURP�6HUYLFHG&RPSRQHQW WR�D�FODVV�FDOOHG�
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-QVN�(QWHUSULVH�6HUYLFHG&RPSRQHQW+HOSHU��7KHQ�DOO�P\�VHUYLFHG�FRPSRQHQWV�ZLOO�LQKHULW�IURP�WKH�KHOSHU�FODVV�LQVWHDG��7KDW�ZD\��PRVW�RI�WKH�'LVSRVH�� SUREOHPV�ZLOO�EH�KDQGOHG�IRU�WKH�RUGLQDU\�VHUYLFHG FRPSRQHQWV��7KDQNV�WR�WKH�7HPSODWH�0HWKRG�SDWWHUQ�� WKH�FODVVHV�LQKHULWLQJ�IURP�-QVN�(QWHUSULVH�6HUYLFHG&RPSRQHQW+HOSHU ZLOO�JHW�KHOS�WR�LPSOHPHQW�D�'LVSRVH�� PHWKRG�
:KHQ�,�GLVFXVVHG�LPSOHPHQWDWLRQ�LQKHULWDQFH�ZLWK�-RH�/RQJ��WKH�*URXS�0DQDJHU�IRU�&20��DW�0LFURVRIW��KH�WROG�PH�WKDW�DQRWKHU�VXEWOH�SUREOHP�ZLWK�LQKHULWDQFH�FDQ�VKRZ�XS�ZLWK�WKH�XVDJH�RI�DWWULEXWHV��)RU�H[DPSOH��KH�VDLG��D�EDVH�FODVV�LV�PDUNHG�DV�³UHTXLUHV�WUDQVDFWLRQV�´�DQG�WKH�GHULYHG�FODVV�LV�PDUNHG�DV�³WUDQVDFWLRQV�GLVDEOHG�´�,I�WKH�LPSOHPHQWDWLRQ�RI�D�SXEOLF�PHWKRG�LQ�WKH�GHULYHG�FODVV�FDOOV�RQ�D�SXEOLF�PHWKRG�LQ�WKH�EDVH�FODVV��D�WUDQVDFWLRQ�JHWV�VWDUWHG�XS��ZKLFK�PD\�QRW�EH�REYLRXV�WR�FOLHQWV�JLYHQ�WKH�DWWULEXWHV�RQ�WKH�GHULYHG�FODVV��,�GRQ
W�XVH�DQ\�&20��UHODWHG�DWWULEXWHV�RQ�P\�6HUYLFHG&RPSRQHQW+HOSHU�
2EMHFW�3RROLQJ
,W�KDV�EHHQ�SRVVLEOH�WR�XVH�REMHFW�SRROLQJ�ZLWK�&20������IRU�D�ORQJ�WLPH�QRZ��EXW�LW�ZDVQ
W�SRVVLEOH�IRU�FRPSRQHQWV�ZULWWHQ�ZLWK�9%���1RZ�WKDW�SUREOHP�KDV�GLVDSSHDUHG��WKDQNV�WR��1(7��DQG�ZH�9%�SURJUDPPHUV�FDQ�XVH�REMHFW�SRROLQJ�WRR��<RX�VKRXOGQ
W�XVH�REMHFW�SRROLQJ�IRU�DOO�RI�\RXU�FRPSRQHQWV��EXW�LI�DQ\�RI�WKH�IROORZLQJ�FULWHULD�DSSO\��LW�FDQ�EH�D�JRRG�VROXWLRQ�

x 7KH�FRPSRQHQW�LV�H[SHQVLYH�WR�FUHDWH�RU�GHVWUR\��IRU�H[DPSOH��EHFDXVH�LW�QHHGV�WR�JUDE�VRPH�UHVRXUFHV�RU�FOHDQ�XS�VRPH�UHVRXUFHV�x <RX�ZDQW�WR�PXOWLSOH[�PDQ\�UHTXHVWV�WR�D�FHUWDLQ�QXPEHU�RI�LQVWDQFHV�x <RX�H[SHFW�H[WUHPH�ORDG�VR�HYHQ�WKH�PHPRU\�PDQDJHU�ZLOO�KDYH�D�WRXJK�WLPH�GRLQJ�LWV�MRE�
,�GRQ
W�WKLQN�LW�LV�D�JRRG�LGHD�WR�OHW�WKH�FRPSRQHQWV�LQ�WKH�$SSOLFDWLRQ�OD\HU�XVH�REMHFW�SRROLQJ��PDLQO\�EHFDXVH�FDOOLQJ�'LVSRVH�� LV�D�PXVW�ZLWK�SRROHG�REMHFWV�DQG�\RX�FDQ
W�EH�VXUH�WKH�FRQVXPHU�ZLOO�EHKDYH�ZHOO�

1RWH
:H�ZLOO�GLVFXVV�REMHFW�SRROLQJ�PRUH�LQ�&KDSWHU���

7R�-,7�RU�1RW�WR�-,7"
:KHQ�LW�FRPHV�WR�KDYLQJ�WKH�QHHG�IRU�GLVWULEXWHG�WUDQVDFWLRQV�WDNHQ�FDUH�RI�E\�WKH��1(7�FRPSRQHQW�VHUYLFHV��DQVZHULQJ�ZKHWKHU�\RX�VKRXOG�XVH�-,7�DFWLYDWLRQ�LV�HDV\��<RX�PXVW�XVH�-,7�DFWLYDWLRQ�WR�XVH�WKH�WUDQVDFWLRQ�VHUYLFH��,Q�PRVW�RWKHU�VLWXDWLRQV��\RX�VKRXOG�SUREDEO\�QRW�XVH�-,7�DFWLYDWLRQ��,�UDQ�LQWR�WKH�WUDS�RI�XVLQJ�LW�WRR�RIWHQ�EHIRUH��EXW�DV�,�VHH�LW�WRGD\��LW�KDV�OLWWOH�XVH�LQ�RWKHU�VLWXDWLRQV��7KH�IROORZLQJ�DUH�D�IHZ�H[DPSOHV�RI�VLWXDWLRQV�IRU�ZKLFK�XVLQJ�-,7�DFWLYDWLRQ�LV�QRW�DSSURSULDWH�

x )RU�SDJH�EDVHG�FRQVXPHUV��VXFK�DV�$63�1(7��\RX�ZLOO�UHOHDVH�WKH�UHIHUHQFH�ZKHQ�WKH�SDJH�LV�GRQH��,I�\RX�RQO\�XVH�WKH�UHIHUHQFH�RQFH�GXULQJ�WKH�SDJH��WKHUH�LV�RYHUKHDG�EHFDXVH�RI�-,7�DFWLYDWLRQ�WKDW�\RX�KDG�QR�XVH�IRU��,I�\RX�XVH�WKH�UHIHUHQFH�VHYHUDO�WLPHV�GXULQJ�WKH�SDJH��WKHUH�ZLOO�EH�VHYHUDO�DFWLYDWLRQV�GHDFWLYDWLRQV�ZLWK�QR�XVH��,W
V�EHWWHU�WR�NHHS�WKH�UHIHUHQFH�IRU�WKH�OLIH�RI�WKH�SDJH�x )RU�:LQGRZV�)RUPV�FRQVXPHUV��\RX�ZLOO�QRUPDOO\�QRW�VDYH�DQ\�PHPRU\�DW�WKH�DSSOLFDWLRQ�VHUYHU�E\�XVLQJ�-,7�DFWLYDWLRQ��$W�OHDVW�QRW�LI�WKH�-,7HG�REMHFW�LV�D�VPDOO�RQH�WKDW�GRHVQ
W�KROG�RQ�WR�D�ORW�RI�PHPRU\�RU�RWKHU�H[SHQVLYH�UHVRXUFHV��,W
V�RIWHQ�EHWWHU�WR�NHHS�WKH�UHIHUHQFH�IRU�WKH�OLIH�RI�WKH�IRUP�LQVWDQFH�RU�PD\EH�WR�LQVWDQWLDWH�WKH�FRPSRQHQW�HDFK�WLPH�\RX�QHHG�LW�
:KHWKHU�\RX�FKRRVH�WR�NHHS�WKH�YDULDEOH�DW�LQVWDQFH�OHYHO�RU�PHWKRG�OHYHO�LV�D�PDWWHU�RI�KRZ�PDQ\�PHWKRG�FDOOV�\RX�PDNH��)RU�H[DPSOH��LI�D�IRUP�LV�WR�FDOO�DQ�LQVWDQFH�RI�D�VHUYLFHG�FRPSRQHQW�PRUH�WKDQ�RQFH��NHHSLQJ�WKH�YDULDEOH�DW�LQVWDQFH�OHYHO��DQG�RQO\�LQVWDQWLDWLQJ�LW�RQFH�GXULQJ�WKH�OLIHWLPH�RI�WKH�FRQWDLQHU�LQVWDQFH��LV�SUHIHUDEOH�IRU�SHUIRUPDQFH�UHDVRQV��2Q�WKH�RWKHU�KDQG��LI�WKHUH�DUH�PLQXWHV�RU�PRUH�EHWZHHQ�FDOOV��LW�LV�SUHIHUDEOH�IRU�VFDODELOLW\�WKDW�WKH�PHWKRG�LV�GHFODUHG�DW�PHWKRG�OHYHO�
7KH�UHDVRQ�IRU�WKH�SHUIRUPDQFH�EHQHILW�RI�-,7�LV�WKDW�WKH�SUR[\��WKH�FKDQQHO��WKH�VWXE��DQG�WKH�FRQWH[W�DUH�NHSW�DOLYH�EHWZHHQ�PHWKRG�FDOOV��7KLV�LV�DFWXDOO\�WKH�FDVH�ZKHQ�\RX�XVH�WKH�REMHFW�DV�VWDWHIXO�WRR��EXW�LQ�WKDW�FDVH��WKH�REMHFW�LV�DOVR�NHSW�DOLYH�
,Q�KLV�ERRN��7UDQVDFWLRQDO�&20���%XLOGLQJ�6FDODEOH�$SSOLFDWLRQV��7LP�(ZDOG� GLVFXVVHV�DQRWKHU�VLWXDWLRQ�ZKHUH�-,7�DFWLYDWLRQ�LV�XVHIXO�ZLWK�REMHFW�SRROLQJ��:LWKRXW�-,7�DFWLYDWLRQ��D�FRQVXPHU�PD\�KROG�RQ�WR�WKH�REMHFW�IRU�WRR�ORQJ��QRW�UHOHDVLQJ�LW�EDFN�WR�WKH�SRRO��,�SUHIHU�QRW�WR�OHW�D�FRPSRQHQW�IURP�WKH�&RQVXPHU�WLHU�KROG�D�SRROHG�REMHFW�GLUHFWO\��EHFDXVH�WKH�FRQVXPHU�FRPSRQHQW�PLJKW�EHKDYH�EDGO\��7KDW�LV��,�VHOGRP�XVH�REMHFW�SRROLQJ�IRU�WKH�$SSOLFDWLRQ�OD\HU��)RU�VHUYLFHG�
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FRPSRQHQWV�DV�FRQVXPHUV��,�FRGH�VR�WKDW�WKH�UHVRXUFH LV�GLVSRVHG�DW�WKH�HQG�RI�WKH�PHWKRG��,I�\RX�XVH�REMHFW�SRROLQJ�LQ�WKH�$SSOLFDWLRQ�OD\HU��LW�PLJKW�EH�D�JRRG�LGHD�WR�XVH�-,7�
,
YH�DOVR�KHDUG�WKH�PRWLYDWLRQ�WKDW�-,7�LV�JRRG�WR�PRYH�WKH�UHVSRQVLELOLW\�RI�ZKHQ�DQ�REMHFW�VKRXOG�EH�GHDFWLYDWHG�IURP�WKH�FRQVXPHU�WR�WKH�VHUYHU��,I�\RX�GRQ
W�DFTXLUH�H[SHQVLYH�UHVRXUFHV�LQ�WKH�$SSOLFDWLRQ�OD\HU��WKLV�LV�QRW�D�YDOLG�UHDVRQ��LQ�P\�RSLQLRQ��EHFDXVH�WKH�LQVWDQFH�IURP�WKH�$SSOLFDWLRQ�OD\HU�LV�SUREDEO\�QRW�PRUH�H[SHQVLYH�WR�KROG�RQ�WR�WKDQ�D�-,7�HQDEOHG�FRQWH[W���,I�WKLV�LV�WKH�FDVH²WKDW�LV��WKH�REMHFW�KDV�D�ORW�RI�GDWD²\RX�FDQ�DOZD\V�VSOLW�WKH�FODVV�LQ�WZR�VR�WKDW�RQH�LV�KHOG�E\�WKH�FRQVXPHU�DQG�WKH�VHFRQG�RQH�KDV�DOO�WKH�GDWD�DQG�LV�SRROHG��
:RUWK�QRWLQJ�LV�WKDW�-,7�SURYLGHV�GHWHUPLQLVWLF�ILQDOL]DWLRQ��EXW��DV�,
YH�VDLG�KHUH��\RX�KDYH�WR�FRQVLGHU�LI�LW�LV�ZRUWK�WKH�SULFH�
$QRWKHU�DQG�PRUH�VXEWOH�FRQVLGHUDWLRQ�UHJDUGLQJ�-,7�DFWLYDWLRQ�LV�WKDW�XVLQJ�0LFURVRIW
V�&RPSRQHQW�/RDG�%DODQFLQJ��&/%��LQ�$SSOLFDWLRQ�&HQWHU������ZLOO�KDYH�LPSOLFDWLRQV�RQ�ORDG�EDODQFLQJ��7KH�ORDG�EDODQFLQJ�ZLOO�RQO\�WDNH�SODFH�ZKHQ�DQ�LQVWDQFH�LV�FUHDWHG��QRW�DFWLYDWHG��7KLV�PHDQV�WKDW�ZKHQ�\RX�DFWLYDWH�\RXU�LQVWDQFH�WKH�VHFRQG�WLPH��LW
V�QRW�DW�DOO�VXUH�WKDW�WKH�VHUYHU�LV�WKH�RQH�ZLWK�WKH�PRVW�IUHH�FDSDFLW\�
7R�FRQFOXGH�DOO�WKLV��ZDWFK�WKDW�\RX�GRQ
W�RYHUXVH�-,7�DFWLYDWLRQ��EXW�PDNH�VXUH�\RX�WHVW�ZKDW�LV�PRVW�HIILFLHQW�IRU�\RXU�VSHFLILF�VLWXDWLRQ��-XVW�DV�XVXDO�
&RQWH[WV
2QH�UHDVRQ�IRU�WU\LQJ�WR�DYRLG�-,7�DFWLYDWLRQ�LI�SRVVLEOH�LV�WKDW�LW�LV�LQWHUFHSWLRQ�EDVHG�DQG�UHTXLUHV�WKH�LQVWDQFH�RI�D�VHUYLFHG�FRPSRQHQW�WR�OLYH�LQ�D�QRQGHIDXOW�FRQWH[W��,I�\RX�FDQ�VNLS�-,7�DFWLYDWLRQ��\RX�DUH�RQH�VWHS�FORVHU�WR�XVLQJ�FR�ORFDWLRQ�LQ�WKH�FDOOHU
V�FRQWH[W�RU�XVLQJ�&20������WR�XVH�WKH�GHIDXOW�FRQWH[W�LQVWHDG��%RWK�VHWWLQJV�ZLOO�VDYH�\RX�D�ORW�RI�PHPRU\��LQVWDQWLDWLRQWLPH��DQG�FDOO�RYHUKHDG��,Q�HDUOLHU�WHVWV�,�FDUULHG�RXW��,�KDG�VLPLODU�WKURXJKSXW�ZKHQ�,�FRPSDUHG�XQFRQILJXUHG�&20��FRPSRQHQWV�DQG�FRQILJXUHG�FR�ORFDWHG�&20��FRPSRQHQWV�,PSURYHG�&RQWH[W�$FWLYDWLRQ�6HWWLQJ�LQ�&20�����
&20������KDV�D�QHZ�FRQWH[W�DFWLYDWLRQ VHWWLQJ�FDOOHG�³0XVW�EH�DFWLYDWHG�LQ�WKH�GHIDXOW�FRQWH[W�´�7KLV�PHDQV�WKDW�WKHUH�ZLOO�EH�QR�³FDOO´�LQWHUFHSWLRQ��DQG�WKH�REMHFW�ZLOO�EH�FR�ORFDWHG�ZLWK�VHYHUDO�RWKHU�REMHFWV�LQ�WKH�GHIDXOW�FRQWH[W��7KH�GHIDXOW�FRQWH[W�LV�D�VSHFLILF�FRQWH[W�IRU�HDFK�DSDUWPHQW�WKDW�ZLOO�KRVW�DOO�REMHFWV�ZLWK�WKLV�VHWWLQJ��,W�ZLOO�DOVR�KRVW�DOO�OHJDF\�XQFRQILJXUHG�&20��FRPSRQHQWV�
6LQFH�&20�������ZH�KDYH�KDG�WKH�FKDQFH�WR�XVH�WKH�VHWWLQJ�³0XVW�EH�DFWLYDWHG�LQ�FDOOHU
V�FRQWH[W�´�7KDW�PHDQV�WKDW�WKH�REMHFW�ZLOO�EH�FR�ORFDWHG�LQ WKH�FDOOHU
V�FRQWH[W�DQG��WKHUHIRUH��LW�ZLOO�QRW�KDYH�LQWHUFHSWLRQ�RQ�LWV�RZQ��7KH�REMHFW�ZLOO�VKDUH�WKH�LQWHUFHSWRUV�WKDW�LWV�FDOOHU�KDG��6R��IRU�H[DPSOH��,�FRXOG�EH�FUHDWHG�LQ�P\�FDOOHU
V�FRQWH[W��DQG�WKHQ�P\�FDOOHU�KDQGV�DQ�LQWHUIDFH�SRLQWHU�WR�VRPHERG\�HOVH��,�JHW�FDOOHG��P\�FDOOHU
V�FRQWH[W�ZLOO�EH�HQWHUHG��DQG�WKH�SURSHUWLHV�ZLOO�JHW�WKH�HQWHU �DQG�OHDYH��HYHQWV��7KHUH�LV�DOVR�QR�H[WUD�FRQWH[W�VR�PHPRU\�LV�VDYHG��7R�VXFFHVVIXOO\�FR�ORFDWH�\RXU�REMHFW�LQ�WKH�FDOOHU
V�FRQWH[W��WKHLU�VHWWLQJV�PXVW�EH�FRPSDWLEOH��)LQDOO\��REVHUYH�WKDW�DFWLYDWLRQ�WLPH�VHUYLFHV��VXFK�DV�REMHFW�SRROLQJ�DQG�REMHFW�FRQVWUXFWRU�VWULQJ��FDQ�VWLOO�EH�XVHG�EHFDXVH�WKH\�GRQ
W�UHO\�RQ�LQWHUFHSWLRQ�
$W�WKH�WLPH�RI�ZULWLQJ��WKHUH�ZDV�QR�VRXUFH�IRU�IXUWKHU�UHDGLQJ�RQ�³0XVW�EH�DFWLYDWHG LQ�WKH�GHIDXOW�FRQWH[W�´�EXW�7LP�(ZDOG
V�ERRN��7UDQVDFWLRQDO�&20���%XLOGLQJ�6FDODEOH�$SSOLFDWLRQV� LV�D�JRRG�VRXUFH�IRU�UHDGLQJ�PRUH�DERXW�FRQWH[WV�
%HFDXVH�RI�WKH�FRQWH[W�LVVXHV��,�SXW�WKH�FRPSRQHQWV�RI�WKH�'RPDLQ�OD\HU�DQG�3HUVLVWHQW�$FFHVV�OD\HU�LQ�'//V�RI�WKHLU�RZQ��7KRVH�'//V�ZLOO�WKHQ�EH�FRQILJXUHG�LQ�D�VHSDUDWH�&20��OLEUDU\�DSSOLFDWLRQ��%DVLFDOO\��QR�VHUYLFHV�ZLOO�EH�XVHG�IRU�WKDW�DSSOLFDWLRQ�RU�LWV�FRPSRQHQWV�$OO�VHUYLFHV�WKDW�UHTXLUH�LQWHUFHSWLRQ�ZLOO�EH�XVHG�IRU�WKH�FRPSRQHQWV�LQ�WKH�$SSOLFDWLRQ�OD\HU�LQVWHDG�
)LQDOO\��WKH�UXOH�RI�WKXPE�LV�ILUVW�WR�FRQILJXUH�\RXU�FRPSRQHQWV�WR�XVH�WKH�VHUYLFHV�WKH\�QHHG��7KHQ��IRU�UHVRXUFH�VDYLQJ�DQG�SHUIRUPDQFH�UHDVRQV��LI�\RX�QHHG�LQWHUFHSWLRQ��XVH�D�QRQGHIDXOW�
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FRQWH[W��ZKLFK�LV�ZKDW�\RX�JHW�DXWRPDWLFDOO\�ZKHQ�\RX�FRQILJXUH�VHUYLFHG�FRPSRQHQWV��IRU�WKH�URRW�REMHFW�DQG�FR�ORFDWH�VHFRQGDU\�REMHFWV�LQ�WKH�URRW�REMHFW
V�FRQWH[W��RU�OHW�WKH�PHWKRGV�RI�WKH�VHFRQGDU\�REMHFWV�EH�6KDUHG���,I�\RX�GRQ
W�QHHG�LQWHUFHSWLRQ��XVH�WKH�GHIDXOW�FRQWH[W�IRU�DOO�REMHFWV�
1RWH
,I�\RX�GR�VRPH�VLPSOH�SHUIRUPDQFH�WHVWV��\RX�ZLOO�ILQG�WKDW�LQVWDQWLDWLRQ�WLPH�IRU�D�FRPSRQHQW�WKDW�ZLOO�FR�ORFDWH�LQ�WKH�FDOOHU
V�FRQWH[W�LV�D�IUDFWLRQ�RI�D�FRPSRQHQW�ZKRVH�LQVWDQFHV�OLYH�LQ�FRQWH[WV�RI�WKHLU�RZQ��$W�ILUVW��,�GLGQ
W�WKLQN�WKLV�VKRXOG�PDWWHU�ZKHQ�UHDO�WDVNV�DUH�DGGHG�WR�WKH�FRPSRQHQWV��+RZHYHU��D�FRXSOH�RI�PRQWKV�DJR��,�ZDV�LQYLWHG�WR�FRPH�XS�ZLWK�LGHDV�DW�D�SHUIRUPDQFH�WXQLQJ�VHVVLRQ�ZKHUH�D�VSHFLILF�XVH�FDVH�ZDV�WR�EH�WXQHG��7KH�VLQJOH�FKDQJH�RI�VWDUWLQJ�WR�XVH�FR�ORFDWLRQ�LQ�WKH�FDOOHU
V�FRQWH[W�LQFUHDVHG�WKH�WKURXJKSXW�RI�WKH�UHDO�ZRUOG�XVH�FDVH�IRXUIROG�

2QFH�DJDLQ��LI�\RX�XVH�6KDUHG PHWKRGV�RQO\�IRU�WKH�'RPDLQ�DQG�3HUVLVWHQW�$FFHVV�OD\HUV��\RX�GRQ
W�KDYH�WR�ZRUU\�DERXW�WKH�FRQWH[W�LVVXHV�
1HZ�&RQFHSWV�WR�&RQVLGHU�5HJDUGLQJ�WKH�'DWDEDVH
6R�IDU��,�KDYH�GLVFXVVHG�D�QXPEHU�RI�QHZ�GHVLJQ�SRVVLELOLWLHV�\RX�KDYH�DW�\RXU�GLVSRVDO�WKDQNV�WR��1(7��(YHQ�WKRXJK�64/�6HUYHU������LVQ
W�WKDW�QHZ��WKHUH�DUH�VRPH�FRQFHSWV�WKDW�WKLV�YHUVLRQ�PDNHV�SRVVLEOH��,Q�WKLV�VHFWLRQ��,
OO�SUHVHQW�WKHVH�DQG�D�IHZ�RWKHU�WLSV�
8VHU�'HILQHG�)XQFWLRQV��8')V�
$V�,�VDLG�HDUOLHU��8')V�FDQ�EH�XVHIXO��2QH�H[DPSOH�LV�WKH�VLQJOH�VWDWHPHQW��WDEOH�YDOXHG�IXQFWLRQV�ZKLFK�ZLOO�EH�LPSOHPHQWHG�DV�9,(:V�EHKLQG�WKH�VFHQHV��EXW�ZLWK�SDUDPHWHUL]DWLRQ��<RX�PD\�ZRQGHU�ZK\�,�SUHIHU�WR�XVH�VWRUHG�SURFHGXUHV�DV�HQWU\�SRLQWV�LQVWHDG�RI�8')V��2QH�UHDVRQ�LV�WKDW�WKHUH�DUH�PDQ\�UHVWULFWLRQV�RQ�ZKDW�LV�DOORZHG�LQ�D�8')��)RU�H[DPSOH��\RX�DUH�QRW�DOORZHG�WR�FDOO�D�VWRUHG�SURFHGXUH�
;0/�6XSSRUW
;0/�LV�D�JUHDW�WHFKQRORJ\�LQ�PDQ\�VLWXDWLRQV��)RU�H[DPSOH��LW�UHDOO\�VKLQHV�ZKHQ�\RX�GRQ
W�KDYH�FRQWURO�RI�WKH�FRQVXPHU��$QRWKHU�VLWXDWLRQ�ZKHQ�;0/�FDQ�EH�XVHIXO�LV�ZKHQ�\RX�DUH�KDQGLQJ�RYHU�PXFK�GDWD�LQ�RQH�VLQJOH�FDOO�WR�D�VWRUHG�SURFHGXUH��ZKLFK�,�ZLOO�GLVFXVV�IXUWKHU�LQ�&KDSWHU����³'DWD�$FFHVV´��
*OREDOO\�8QLTXH�,GHQWLILHUV��*8,'V�
7KH�SRVVLELOLW\�RI�QDWLYHO\�XVLQJ�*OREDOO\�8QLTXH�,'HQWLILHUV��*8,'V���RU�81,48(�,'(17,),(5V�DV�64/�6HUYHU�FDOOV�WKHP��FDPH�LQ�YHUVLRQ����,�KDYH�XVHG�WKHP�LQ�D�FRXSOH�RI�GDWDEDVH�GHVLJQV�IRU�WKH�SULPDU\�NH\V��DQG�,�DP�PRUH�DQG�PRUH�SRVLWLYH�DERXW�XVLQJ�WKHP��7KHUH�DUH�VHYHUDO�UHDVRQV�WR�XVH�81,48(�,'(17,),(5V�IRU�SULPDU\�NH\V�

x 7KHUH�LV�³QR´�ULVN�RI�RXWJURZLQJ�WKH�VL]H�RI�WKH�GDWD�W\SH��7KDW�LV�DFWXDOO\�D�FRPPRQ�SUREOHP�ZLWK�WKH����ELW�,17 GDWD�W\SH�x <RX�FDQ�UHGXFH�WKH�QXPEHU�RI�URXQG�WULSV��7KH�FRQVXPHU�FDQ�FUHDWH�WKH�FRPSOHWH�VWUXFWXUH�RI�VHYHUDO�PDVWHU�URZV�DQG�WKHLU�GHWDLO�URZV�DQG�WKHQ�LPPHGLDWHO\�VHQG�RYHU�DOO�WKDW�LQIRUPDWLRQ�WR�WKH�DSSOLFDWLRQ�VHUYHU�IRU�IRUZDUGLQJ�WR�WKH�GDWDEDVH�VHUYHU��7KHUH�ZRQ
W�EH�DQ\�SUREOHPV�ZLWK�GXSOLFDWH�NH\V���7KHUH�FRXOG�EH�SUREOHPV�WKHRUHWLFDOO\��EXWQRW�SUDFWLFDOO\��
7KH�PRVW�W\SLFDO�VROXWLRQ�WR�FUHDWLQJ�D�*8,'�LV�WR�XVH�*XLG�1HZ*XLG�� �RU�WR�XVH�WKH�&U\SWR�$3,��LQ�9LVXDO�%DVLF��1(7�FRGH�DQG�WR�XVH�1(:,'�� LQ�7�64/�

x $�QHZ�*8,'�LV�QRW�RQO\�XQLTXH�SHU�WDEOH��EXW��PRVW�RIWHQ��LW�LV�DOVR�XQLTXH�SHU�GDWDEDVH��,Q�VRPH�VLWXDWLRQV�DQG�V\VWHPV��WKLV�FDQ�EH�D�UHDO�DGYDQWDJH�x +DYLQJ�D�*8,'�DV�WKH�,'�IRU�DOO�WDEOHV�LV�FRQVLVWHQW�DQG�PDNHV�WKH�SURJUDPPLQJ�RI�WKH�FRPSRQHQW�OD\HUV�HDVLHU��<RX�ZLOO�ILQG�WKDW�\RX�FDQ�PDQDJH�ZLWK�IHZHU�XVHU�GHILQHG�LQWHUIDFHV��IRU�H[DPSOH�x ,I�\RX�ZDQW�WR�XVH�PHUJH�UHSOLFDWLRQ�LQ�64/�6HUYHU���������\RX�PXVW�KDYH�D�81,48(�,'(17,),(5 LQ�HYHU\�WDEOH�WR�EH�PHUJH�UHSOLFDWHG��7KHQ�ZK\�QRW�XVH�LW�DV�WKH�SULPDU\�NH\�EHFDXVH�LW
V�WKHUH�DQ\ZD\"x $�*8,'�ZLOO�QRW�PHDQ�DQ\WKLQJ�DW�DOO�WR�WKH�XVHUV��$Q,17(*(5 FDQ�EH�UHDG��XQGHUVWRRG��DQG�UHPHPEHUHG��,W
V�FRPPRQ�WR�VHH�,17(*(5 NH\V�LQ�WKH�8,�
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x <RX�NQRZ�ZKDW�D�QLJKWPDUH�LW�FDQ�EH��PDNLQJ�D�PDQXDO�PHUJH�EHWZHHQ�WZR�WDEOHV��ERWK�ZLWK�,17(*(5V�DV�SULPDU\�NH\V��1RW�RQO\�GR�\RX�KDYH�WR�FUHDWH�D�QHZ�VHTXHQFH�IRU�WKH�XQLRQ�RI�ERWK�WDEOHV��\RX�PXVW�DOVR�FKDQJH�DOO�WKH�IRUHLJQ�NH\V�IRU�DOO�WKH�GHSHQGHQW�WDEOHV��,I�*8,'V�KDYH�EHHQ�XVHG��WKLV�VRUW�RI�SUREOHP�GRHV�QRW�DULVH�
2EYLRXVO\��WKHUH�DUH�DOVR�GUDZEDFNV�WR�XVLQJ�81,48(�,'(17,),(5V�IRU�SULPDU\�NH\V�

x %HFDXVH�LW�LV����E\WHV��WKH�*8,'�LV�IRXU�WLPHV�WKH�VL]H�RI�WKH�RUGLQDU\�,17��)RU�LQGH[�WUHHV��WKLV�FDQ�OHDG�WR�PXFK�ZRUVH�SHUIRUPDQFH��2Q�WKH�RWKHU�KDQG��WKH�GDWDEDVH�GRHVQ
W�KDYH�WR�PDLQWDLQ�D�VHTXHQFH�RQ�LWV�RZQ�x ,W
V�KRSHOHVV�WR�ZRUN�PDQXDOO\�ZLWK�*8,'V�LQ�WKH�HQWHUSULVH�PDQDJHU��IRU�H[DPSOH��DQG�WR�PDQXDOO\�UHODWH�URZV�LQ�GLIIHUHQW�WDEOHV��%\�XVLQJ�64/��WKLV�LV�QRW�D�SUREOHP�x 5HODWLRQDO�GDWDEDVH�SXULVWV�GRQ
W�WKLQN�LW
V�D�JRRG�LGHD�WR�XVH�V\QWKHWLF�NH\V��+RZHYHU��WKLV�LV�QRW�D�SUREOHP�IRU�*8,'V�DORQH��PRUH�IRU�WKH�LGHD�RI�KDYLQJ�D�NH\�WKDW�LV�QRW�YDOXH�EDVHG�
1RWH
7KHUH�DUH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�ZLWK�HYHU\WKLQJ��EXW�LQ�WKH�ODVW�IHZ�\HDUV�,�KDYH�JURZQ�PRUH�DQG�PRUH�IRQG�RI�XVLQJ�REMHFW�LGHQWLW\�VW\OH�NH\V��RU�VXUURJDWH�RU�V\QWKHWLF�NH\V²ZKDWHYHU�\RX�SUHIHU�WR�FDOO�WKHP�

:KHQ�YHUVLRQ���RI��1(7�KDV�VKLSSHG��\RX�ZLOO�ILQG�WKH�UHVXOWV�RI�VRPH�SHUIRUPDQFH�WHVWV�UHJDUGLQJ�81,48(�,'(17,),(5V�DV�SULPDU\�NH\V�DW�WKH�ERRN
V�:HE�VLWH��DW�ZZZ�VDPVSXEOLVKLQJ�FRP�
'DWDEDVHV�DV�&RPSRQHQWV
)RU�VRPH�WLPH�QRZ��,�KDYH�KDG�ZKDW�,�WKRXJKW�ZDV�D�ZLOG�LGHD²WR�WKLQN�LQ�WHUPV�RI�FRPSRQHQWV�UHJDUGLQJ�WKH�GDWDEDVH��7KDW�ZD\��WKH�GDWDEDVH�ZRXOG�EH�VSOLW�LQWR�VHYHUDO�GDWDEDVHV��/HW
V�ORRN�DW�DQ�H[DPSOH�RI�KRZ�WKLV�FRXOG�EH�DSSOLHG��$�W\SLFDO�(QWHUSULVH�5HVRXUFH�3ODQQLQJ��(53��V\VWHP�FRQWDLQV�D�KXJH�QXPEHU�RI�VXEV\VWHPV��VXFK�DV�RUGHUV��VKLSSLQJ��FRPSODLQWV��DQG�VR�RQ��,I�\RX�DSSO\�WKH�FRPSRQHQW�FRQFHSW�WR�WKHVH�GDWDEDVHV��WKHUH�ZRXOG�EH�RQH�GDWDEDVH�IRU�HDFK�RI�WKRVH�VXEV\VWHPV��:KHQ WKH�V\VWHP�JURZV��LW�LV�HDV\�WR�PRYH�RQH�GDWDEDVH�WR�D�VHSDUDWH�VHUYHU��ZKLFK�LV�VFDODEOH�
-XVW�WKH�RWKHU�GD\�,�OHDUQHG�WKDW�SHUKDSV�WKLV�LVQ
W�VXFK�D�ZLOG�LGHD�DIWHU�DOO��,Q�IDFW��LW�LV�GLVFXVVHG�D�JUHDW�GHDO�LQ�3HWHU�+HU]XP�DQG�2OLYHU�6LPV
V�ERRN��%XVLQHVV�&RPSRQHQW�)DFWRU\���8QIRUWXQDWHO\��+HU]XP�DQG�6LPV�GRQ
W�VROYH�ZKDW�,�WKLQN�RI�DV�WKH�PDLQ�SUREOHP��QDPHO\�WKH�SUREOHP�ZLWK�IRUHLJQ�NH\V�EHWZHHQ�WKH�GDWDEDVHV�EHFDXVH�WKDW�FDQ
W�EH�WDNHQ�FDUH�RI�DXWRPDWLFDOO\�ZLWK�WKH�EXLOW�LQ�SRVVLELOLWLHV�RI�GHFODULQJ�IRUHLJQ�NH\V�LQ�64/�6HUYHU�
+DYLQJ�GDWDEDVHV�DV�FRPSRQHQWV�LV�DFWXDOO\�D�ZD\�WR�SURYLGH�SK\VLFDO�SDUWLWLRQLQJ�RI�WKH�GDWDEDVH�3K\VLFDO�3DUWLWLRQLQJ
,Q�)LJXUH������\RX�VDZ�WKDW�W\SLFDO�SK\VLFDO�VSOLWWLQJ�LV�GRQH�EHWZHHQ�WKH�&RQVXPHU�+HOSHU�OD\HU�DQG�WKH�$SSOLFDWLRQ�OD\HU��DQG�EHWZHHQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�DQG�WKH�3XEOLF�6WRUHG�3URFHGXUHV�OD\HU��,I�WKH�ILUVW�WLHU�LV�:HE�)RUPV��FRPELQLQJ�WLHU�RQH�DQG�WZR�LV�UHFRPPHQGHG��)RU�VPDOO�VLWHV��LW
V�FRPPRQ�WR�FRPELQH�WLHU���DQG����UHJDUGOHVV�RI�ZKHWKHU�WKH�FRQVXPHU�W\SH�LV�:HE�)RUPV�RU�ZKDWHYHU���%XW�ZKDW�LI�\RX�ZDQW�WR�KDYH�PRUH�WKDQ�RQH�PDFKLQH�IRU�D�WLHU"�/HW
V�LQYHVWLJDWH�WKLV��VWDUWLQJ�ZLWK�WKH�VHUYLFHG�FRPSRQHQWV�
3K\VLFDO�3DUWLWLRQLQJ�RI�6HUYLFHG�&RPSRQHQWV
,W
V�SUHIHUDEOH�WR�FORQH�LQVWHDG�RI�SK\VLFDOO\�SDUWLWLRQ�\RXU�VHUYLFHG�FRPSRQHQWV��7KLV�LV�HVSHFLDOO\�WUXH�LI�WKH�FORQLQJ�RU�SDUWLWLRQLQJ�LV�WR�EH�GRQH�IRU�SHUIRUPDQFH�RU�VFDODELOLW\�UHDVRQV��,I�WKHUH�DUH�RWKHU�UHDVRQV��IRU�H[DPSOH��WKDW�VRPH�SURFHVVLQJ�PXVW�EH�VHSDUDWH�IURP�WKH�RWKHU�IRU�VHFXULW\�UHDVRQV��\RX�PD\�QRW�KDYH�D�FKRLFH�
,I�SDUWLWLRQLQJ�LV�QHHGHG�ZLWKLQ�D�WLHU��EHWZHHQ�ZKLFK�OD\HUV�VKRXOG�LW�EH�GRQH"�7KHUH�LV�QR�VWDQGDUG�DQVZHU�WR�WKDW�TXHVWLRQ��,�SUHIHU�WR�IDFWRU�RXW�ZKDW�PXVW�EH�GRQH�DW�DQRWKHU�VHUYHU��DQG�FDUHIXOO\�WXQH�WKH�FDOOV�WR�PLQLPL]H�WKH�QXPEHU�RI�URXQG�WULSV�
3K\VLFDO�3DUWLWLRQLQJ�RI�WKH�'DWDEDVH
%HIRUH�YHUVLRQ������RI�64/�6HUYHU��LW�ZDV�QRW�FRPPRQ�WR�SDUWLWLRQ�WDEOHV�LQ�2Q�/LQH�7UDQVDFWLRQ�3URFHVVLQJ��2/73��V\VWHPV�LQ�WKDW�HQYLURQPHQW��:KHQ�SDUWLWLRQLQJ�ZDV�XVHG��LW�ZDV�PRVWO\�GRQH�IRU�FRPSOHWH�WDEOHV�RU�IRU�UHDVRQV�RWKHU�WKDQ�ORDG�EDODQFLQJ��+HUH�,
P�JRLQJ�WR�GLVFXVV�D�QHZ�VROXWLRQ�IRU�SDUWLWLRQLQJ�DQ�64/�6HUYHU������GDWDEDVH�FDOOHG�'LVWULEXWHG�3DUWLWLRQHG�9LHZ��'39���
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$IWHUZDUGV��,�ZLOO�EULHIO\�GLVFXVV�KRZ�\RX�FDQ�EXLOG�D�VLPLODU�VROXWLRQ�RQ�\RXU�RZQ�ZLWK�DQ\�GDWDEDVH�SURGXFW�
'LVWULEXWHG�3DUWLWLRQHG�9LHZV��'39�
'39�PDGH�LW�VR�WKDW�LV�ZDV�QR�ORQJHU�GLIILFXOW�WR�VFDOH�RXW�WKH�GDWDEDVH��0LFURVRIW�KDV�SURYHG�ZLWK�WKH�73&�&�UHVXOWV�WKH�SRVVLELOLW\�RI�UDZ�VFDODELOLW\�WKDQNV�WR�'39��(YHQ�VR��LW�LV�SUHWW\�HDV\�WR�JHW�VWDUWHG�XVLQJ�'39��7KH�PDLQ�SKLORVRSK\�LV�WR�FUHDWH�WKH�VDPH�WDEOH�LQ�VHYHUDO�GLIIHUHQW�GDWDEDVHV��DW�GLIIHUHQW�GDWDEDVH�VHUYHUV���EXW ZLWK�GLIIHUHQW�PXWXDOO\�H[FOXVLYH�FRQVWUDLQWV��7KHQ�D�YLHZ�LV�FUHDWHG�WKDW�XVHV�81,21 WR�FRPELQH�WKH�URZV�IURP�HDFK�WDEOH�LQWR�D�YLUWXDO�WDEOH�DW�HDFK�VHUYHU��7R�WKH�FRQVXPHU�RI�WKH�GDWDEDVH��LW�LV�WRWDOO\�WUDQVSDUHQW�DW�ZKDW�VHUYHU�WKH�GDWD�LV�UHDOO\�ORFDWHG��7KH�FRQVXPHU�FDQ�WDON�WR�DQ\�RI�WKH�GDWDEDVH�VHUYHUV�DQG�JHW�DQ\�RI�WKH�URZV�
2I�FRXUVH��LW�ZLOO�EH�PRVW�HIILFLHQW�LI�WKH�FRQVXPHU�KLWV�WKH�FRUUHFW�GDWDEDVH�VHUYHU�ZLWK�KLV�RU�KHU�UHTXHVW��7KHUHIRUH��D�JUHDW�WLS�LV�WR�XVH�D�URXWLQJ�WULFN�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�WR�JR�WR�WKH�ULJKW�GDWDEDVH��GHSHQGLQJ�RQ�WKH�,'�RI�WKH�URZ�WR�IHWFK��IRU�H[DPSOH��,I�\RX�ZDQW�URZ���������\RX�VKRXOG�JR�WR�VHUYHU�$�EHFDXVH�LW�KDV�URZV���WR���������<RX�FDQ�JR�WR�DQ\�GDWDEDVH�VHUYHU��EXW�LW�ZLOO�EH�IDVWHVW�WR�JR�WR�WKH�FRUUHFW�RQH�
8QIRUWXQDWHO\��WKH�WHFKQRORJ\�LVQ
W�PDWXUH�\HW�DQG�WKH�DGPLQLVWUDWLYH�VXSSRUW�LV�QRW�VWURQJ��2WKHU�GUDZEDFNV�DUH�WKDW�\RX�PXVW�KDYH�WKH�64/�6HUYHU�(QWHUSULVH�(GLWLRQ�IRU�HDFK�VHUYHU��DQG�WKDW�LV�QRW�FKHDS���2Q�WKH�RWKHU�KDQG��LQ�VLWXDWLRQV�ZKHQ�ZH�QHHG�'39��WKH�SULFH�IRU�D�IHZ�64/�6HUYHU�(QWHUSULVH�(GLWLRQ�OLFHQVHV�LV�XVXDOO\�QRW�D�UHDO�SUREOHP���<RX�ZLOO�DOVR�KDYH�WR�PDNH�GHVLJQ�SUHSDUDWLRQV�IRU�XVLQJ�'39��)RU�H[DPSOH��\RX�DUH�QRW�DOORZHG�WR�KDYH�FROXPQV�RI�GDWD�W\SH�52:9(56,21 �7,0(67$03��LQ�WDEOHV�WKDW�ZLOO�EH�SDUWLWLRQHG�
&XVWRP�6ROXWLRQ
,I�\RX�DGG�D�URXWLQJ�WULFN�WR�\RXU�FRPSRQHQWV��WKH�QH[W�VWHS�LV�WR�EXLOG�D�'39�OLNH�VROXWLRQ�\RXUVHOI��<RX�FDQ�GR�PRVW�RI�LW�ZLWKRXW�64/�6HUYHU�(QWHUSULVH�(GLWLRQ�DQG�ZLWKRXW�WKH�GHVLJQ�FRQVWUDLQWV��:KDW�\RX SUREDEO\�FDQ
W�GR�LV�SURYLGH�WKH�WUDQVSDUHQF\�WR�GDWDEDVH�FRQVXPHUV��EXW�LI�DOO�UHTXHVWV�DUH�WKURXJK�WKH�VHUYLFHG�FRPSRQHQWV��WKDW�VKRXOGQ
W�EH�D�SUREOHP�

1RWH
3OHDVH�QRWH�WKDW�,�DP�QRW�UHFRPPHQGLQJ�WKDW�\RX�EXLOG�D�FXVWRP�VROXWLRQ��'RQ
W�XQGHUHVWLPDWH�WKH�ZRUN²QRZ�RU�LQ�WKH�IXWXUH��0\�JXHVV�LV�WKDW�LW�ZLOO�EH�PXFK�HDVLHU�WR�DGPLQLVWUDWH�'39�LQ�D�FRPLQJ�YHUVLRQ�3URSRVDOV�IRU�6WDQGDUGL]HG�&RGH�6WUXFWXUHV

%RWK�WKH�9LVXDO�6WXGLR��1(7�,'(�DQG�64/�6HUYHU�����
V�64/�4XHU\�$QDO\]HU�SURYLGH�VXSSRUW�IRU�WHPSODWHV� 7KHVH�DUH�JUHDW�IHDWXUHV�WKDW�,�XVH�D�ORW�WR�JHW�VWDUWLQJ�SRLQWV�IRU�P\�FRPSRQHQWV�DQG�VWRUHG�SURFHGXUHV��:K\�VKRXOG�VWDQGDUGL]HG�FRGH�VWUXFWXUHV�EH�XVHG"
x ,Q�P\�RSLQLRQ��LW
V�PXFK�HDVLHU�WR�PDLQWDLQ�D�EXQFK�RI�VWRUHG�SURFHGXUHV�WKDW�VKDUH�D�FRPPRQ�VWUXFWXUH�WKDQ�LI�HDFK�RI�WKHP�KDV�D�VSHFLILF�RQH��7KLV�JRHV�IRU�FRPSRQHQWV�WRR��2I�FRXUVH��\RX�PXVW�EH�IOH[LEOH�WR�KDQGOH�YDULRXV�VLWXDWLRQV��EXW�LW
V�JRRG�WR�KDYH�VRPHWKLQJ�WR�XVH�DV�D�UXOH�RI�WKXPE�DQG�DV�D�VWDUWLQJ�SRLQW�x 6RPH�SDUWV�DUH�TXLWH�GLIILFXOW�WR�FRGH�E\�KDQG��DQG�LQDFFXUDFLHV�ZLOO�RFFXU�IURP�WLPH�WR�WLPH��$�W\SLFDO�H[DPSOH�RI�WKLV�LV�WKH�HUURU�KDQGOLQJ�LQ�WKH�VWRUHG�SURFHGXUHV�x 6RPH�WDVNV�VKRXOG�EH�GRQH�LQ�HYHU\�PHWKRG�DQG�VWRUHG�SURFHGXUH�WR�PDNH�WKH�WRWDO�DUFKLWHFWXUH�ZRUN��2QH�H[DPSOH�RI�WKLV�LV�XVLQJ�WUDFH�FDOOV�ZKHQ�HQWHULQJ�DQG�H[LWLQJ�WKH�PHWKRG�VWRUHG�SURFHGXUH��$QRWKHU�H[DPSOH�LV�H[DPLQLQJ�LI�WKHUH�LV�DQ�H[WHUQDO�WUDQVDFWLRQ�DFWLYH�EHIRUH�VWDUWLQJ�D�QHZ�RQH�LQ�WKH�VWRUHG�SURFHGXUHV�

,
P�JRLQJ�WR�VKRZ�\RX�P\�SURSRVDOV�IRU�VWDQGDUGL]HG�FRGH�VWUXFWXUHV�VKRUWO\��<RX�GRQ
W�KDYH�WR�OLNH�DOO�RI�WKH�FRGH�LQ�P\�SURSRVHG�FRGH�VWUXFWXUHV��,�P\VHOI�ORYH�ORRNLQJ�DW�RWKHU�GHYHORSHUV
�FRGH�EHFDXVH�,�JHW�LQVSLUDWLRQ�DERXW�KRZ�WR�UHILQH�P\�RZQ��3HUKDSV�\RX�ZLOO�JHW�RQH�RU�WZR�VXFK�LGHDV�\RXUVHOI�E\�ORRNLQJ�DW�P\�FRGH�
1RWH
,�ZLOO�GLVFXVV�KRZ�WR�WDNH�FDUH�RI�WUDQVDFWLRQV�LQ�PRUH�GHSWK�LQ�&KDSWHU���

6RPH�GHYHORSHUV�ZRXOG�DUJXH�WKDW�LW�LV�EHWWHU�WR�WKLQN�WKDQ�WR�MXVW�FRS\�DQG�SDVWH�FRGH��,�WRWDOO\�DJUHH��EXW�VRPH�SDUWV�MXVW�GRQ
W�KDYH�WR�EH�WKRXJKW�DERXW�HDFK�DQG�HYHU\�WLPH�D�QHZ�PHWKRG�LV�
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QHHGHG��$QRWKHU ZD\�RI�ORRNLQJ�DW�LW�LV�WKDW�LQVWHDG�RI�WKLQNLQJ�DERXW�PDWWHUV�IURP�VFUDWFK��SURYLGH�D�VWDUWLQJ�SRLQW�ZLWK�D�WHPSODWH�DQG�VWDUW�WKH�WKLQNLQJ�DW�D�KLJKHU�OHYHO�
2I�FRXUVH��WKHUH�DUH�PDQ\�IDFWRUV�WR�FRQVLGHU�LQ�KRZ�WKH�W\SLFDO�FRGH�VKRXOG�ORRN��,�ZLOO�ZDON�\RX�WKURXJK�RQH�H[DPSOH�IRU�D�FRQVXPHU��RQH�IRU�D�FRQVXPHU�KHOSHU�DQG�LWV�VXSHU�FODVV��RQH�IRU�D�VHUYLFHG�FRPSRQHQW��DQG�RQH�IRU�D�VWRUHG�SURFHGXUH��2Q�WKH�ZD\��,�ZLOO�GLVFXVV�D�QXPEHU�RI�DVSHFWV�
7\SLFDO�&RGH�6WUXFWXUH�IRU�&RQVXPHU�WR�6HUYLFHG�&RPSRQHQW
,QVWHDG�RI�³6WDQGDUGL]HG�&RGH�6WUXFWXUH´�,�KDYH�ZULWWHQ�³7\SLFDO�&RGH�6WUXFWXUH´�LQ�WKLV�KHDGHU��7KLV�GLIIHUV�IURP�WKH�VHFWLRQV�ZKHUH�,�GLVFXVV�FRGH�VWUXFWXUH�IRU�VHUYLFHG�FRPSRQHQW�DQG�VWRUHG�SURFHGXUH��7KH�UHDVRQ�IRU�WKLV�LV�WKDW�WKH�ERRN�LVQ
W�IRFXVLQJ�RQ�WKH�FRQVXPHU��,�MXVW�ZDQW�WR�SURYLGH�DQ�H[DPSOH�RI�W\SLFDO�FRGH�WR�JLYH�\RX�D�EHWWHU�IHHOLQJ�RI�WKH�RYHUDOO�SLFWXUH�
:KHQ�\RX�KDYH�VRPH�JRRG�FRGH�VWUXFWXUHV�WKDW�\RX�DUH�KDSS\�ZLWK��\RX�VKRXOG�VDYH�WKHP�WR�EH�XVHG�DV�WHPSODWHV��ERWK�IRU�9LVXDO�%DVLF��1(7�DQG�IRU�7�64/�
-XVW�RQH�PRUH�WKLQJ�EHIRUH�ZH�VWDUW��<RX�ZLOO�ILQG�WKDW�,�GHFLGHG�WR�FXW�WKH�FRGH�LQWR�SLHFHV�VR�WKDW�,�FRPPHQW�SLHFH�E\�SLHFH��,I�\RX�ZDQW�WR�EURZVH�DOO�WKH�FRGH�DW�RQFH��GRZQORDG�LW�IURP�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP�
7KH�&RQVXPHU
7KH�FRQVXPHU�FRXOG�EH��IRU�LQVWDQFH��D�:HE�)RUP��DQ�;0/�:HE�VHUYLFH��RU�D�:LQGRZV�)RUP��,�KDYH�XVHG�D :LQGRZV�)RUP�KHUH�WR�VKRZ�RQH�VSHFLILF�SRLQW��QDPHO\�WKDW�WKH�FRQVXPHU�KHOSHU�LQVWDQFH�LV�KHOG�RYHU�D�ORQJHU�SHULRG�RI�WLPH��,Q�WKH�FDVH�RI�D�:HE�)RUP��IRU�H[DPSOH��WKH�LQVWDQFH�ZLOO�RQO\�EH�NHSW�IRU�WKH�OLIH�RI�WKH�SDJH�JHQHUDWLRQ�
7KH�&RQVXPHU�&RGH�6HFWLRQ�E\�6HFWLRQ
,Q�/LVWLQJ������\RX�FDQ�VHH�WKDW�,�NHHS�WKH�FRQVXPHU�KHOSHU�LQVWDQFH�DW�LQVWDQFH�OHYHO�IRU�WKH�IRUP�
/LVWLQJ�����,QVWDQWLDWLRQ�RI�WKH�&RQVXPHU�+HOSHU
3XEOLF�&ODVV�IUP(UUDQG%URZVLQJ,QKHULWV�6\VWHP�:LQGRZV�)RUPV�)RUP

3ULYDWH�P�(UUDQG%URZVLQJ+HOSHU�B$V�1HZ�$FPH�+HOS'HVN�&RQVXPHU+HOSHU�(UUDQG%URZVLQJ+HOSHU��
,W
V�LPSRUWDQW�WKDW�WKH�LQVWDQFH�JHWV�D�'LVSRVH�� FDOO�ZKHQ�LW
V�QRW�JRLQJ�WR�EH�XVHG�DQ\�PRUH��2I�FRXUVH��WKH�JDUEDJH�FROOHFWRU�ZLOO�FOHDQ�XS�WKH�LQVWDQFH��EXW�LW�FDQ�WDNH�D�ORQJ�WLPH�EHIRUH�WKDW�KDSSHQV�DQG�XQWLO�WKHQ��UHVRXUFHV�DW�WKH�VHUYHU�VLGH�DUH�RFFXSLHG��,Q�/LVWLQJ������\RX�FDQ�VHH�WKDW�,�FDOO�'LVSRVH�� LQ�WKH�2Q&ORVHG�� HYHQW�IRU�WKH�IRUP���,
P�QRW�VKRZLQJ�WKH�UHVW�RI�WKH�ORJLF�IRU�WKH�IRUP��ZKHUH�WKH�PHWKRGV�RI�WKH�FRQVXPHU�KHOSHU�DUH�FDOOHG�EHFDXVH�LW�LV�QRW�LPSRUWDQW�WR�RXU�GLVFXVVLRQ��
/LVWLQJ�����7KH�2Q&ORVHG (YHQW�IRU�WKH�)RUP

3URWHFWHG�2YHUULGHV�6XE�2Q&ORVHG�B�%\9DO�H�$V�6\VWHP�(YHQW$UJV�PB(UUDQG%URZVLQJ+HOSHU�'LVSRVH��(QG�6XE

���DQG�D�ORW�RI�SUHVHQWDWLRQ�ORJLF�

(QG�&ODVV
<RX�FDQ�DOVR�UHJLVWHU�WKH�REMHFW�LQ�WKH�IRUP�ZLWK�&RPSRQHQWV�$GG�PB(UUDQG%URZVLQJ+HOSHU� VR�WKDW�WKH�IRUP�ZLOO�GHDO�ZLWK�FDOOLQJ�'LVSRVH���:HOFRPH�WR�WKH�:RUOG�RI�1RQGHWHUPLQLVWLF�)LQDOL]DWLRQ
0\�IULHQG��)UDQFHVFR�%DOHQD��DXWKRU�RI�3URJUDPPLQJ�0LFURVRIW�9LVXDO�%DVLF���� DQG�WKH�XSFRPLQJ�3URJUDPPLQJ�9LVXDO�%DVLF��1(7��DQG�,�GLVFXVVHG�WKH�LVVXH�RI�EXLOGLQJ�VRPHWKLQJ�VLPLODU�WR�D�VPDUW�SRLQWHU�LQ��1(7�WR�KHOS�ZLWK�DXWRPDWLFDOO\�FDOOLQJ�'LVSRVH�� ZKHQ�WKH�VPDUW�SRLQWHU�JRHV�RXW�RI�
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VFRSH��+H�WROG�PH�WKDW�DV�IDU�DV�KH�NQRZV��WKHUH�LV�DEVROXWHO\�QR�ZD\�RI�LPSOHPHQWLQJ�D�VPDUW�SRLQWHU�LQ��1(7��UHJDUGOHVV�RI�WKH�ODQJXDJH��+H�VDLG��³7KH�8VLQJ�� VWDWHPHQW�LV�QRWKLQJ�EXW�D�VKRUWFXW�IRU�HQFORVLQJ�DQ�REMHFW�FUHDWLRQ�LQ�D�7U\���(QG�7U\ EORFN��DQG�KDYLQJ�WKH�)LQDOO\ EORFN�DXWRPDWLFDOO\�FDOO�'LVSRVH�� LI�WKH�REMHFW�H[SRVHV�WKH�,'LVSRVDEOHLQWHUIDFH��<RX�FDQ�LPSOHPHQW�LW�PDQXDOO\�LQ�9%��EXW�LW�GRHVQ
W�VROYH�WKH�SUREOHP�´
7R�UHFDS���1(7�SURJUDPPLQJ�UHTXLUHV�D�ORW�PRUH�FROODERUDWLRQ�ZLWK�FOLHQWV�WR�ZRUN�FRUUHFWO\²RI�FRXUVH��\RX�FDQ�DOZD\V�UHO\�RQ�)LQDOL]H����EXW�LW�LVQ
W�FDOOHG�LPPHGLDWHO\ DIWHU�WKH�REMHFW�LV�ORJLFDOO\�GHVWUR\HG��DQG�LW�DOVR�VORZV�GRZQ�SHUIRUPDQFH�EHFDXVH�ILQDOL]HG�REMHFWV�UHTXLUH�RQH�PRUH�JDUEDJH�FROOHFWLRQ�WR�EH�UHFODLPHG�FRPSOHWHO\�
)LQDOO\��)UDQFHVFR�VD\V��\RX�FDQ�RQO\�VWDWH�D�IHZ�JXLGHOLQHV�IRU�SURJUDPPHUV�ZKR�XVH�WKH�REMHFW��VXFK�DV

x $OZD\V�EUDFNHW�FRGH�LQVLGH�D�7U\ EORFN��DQG�FDOO�'LVSRVH�� IURP�WKH�)LQDOO\ FODXVH�x 3UHIHU�FODVV�OHYHO�WR�SURFHGXUH�OHYHO�REMHFWV�LI�SRVVLEOH��EHFDXVH�WKH�OLIHWLPH�RI�WKH�IRUPHU�FDQ�EH�FRQWUROOHG�PRUH�HDVLO\�x ,PSOHPHQW�,'LVSRVDEOH DQG�FDOO�*&�6XSSUHVV)LQDOL]H�� LQ�WKH�'LVSRVH�� PHWKRG�x $GKHUH�WR�WKH�SURJUDPPLQJ�JXLGHOLQHV�WKDW�VD\�WKDW�'LVSRVH��VKRXOG�EH�FDOODEOH�PXOWLSOH�WLPHV�ZLWKRXW�DQ\ HUURU�QRU�VLGH�HIIHFW���7KLV�FDQ�KDSSHQ�ZKHQ�PXOWLSOH�FOLHQWV�KDYH�D�UHIHUHQFH�WR�WKH�VDPH�REMHFW��x ,PSOHPHQW�)LQDOL]H�� DV�D�ODVW�UHVRUW�x 0DQXDOO\�UXQ�D�*&�&ROOHFW�� WR�IRUFH�ILQDOL]DWLRQ�RI�SHQGLQJ�REMHFWV��EXW�GR�LW�RQO\�ZKHQ�WKH�DSSOLFDWLRQ�LV�LGOH��VRPHWKLQJ�UDUH�LQ�D�VHUYHU�VLGH�FRPSRQHQW��
7KH�&RQVXPHU�+HOSHU
7KH�FRQVXPHU�KHOSHU�LV�PXFK�PRUH�LQWHUHVWLQJ�WKDQ�WKH�FRQVXPHU�LWVHOI��DQG�WKLV�LV�E\�GHVLJQ��7KH�PRUH�WKDW�FDQ�EH�WDNHQ�FDUH�RI�E\�WKH�KHOSHU��WKH�EHWWHU�
7KH�&RQVXPHU�+HOSHU�&RGH�6HFWLRQ�E\�6HFWLRQ
,Q�/LVWLQJ������\RX�FDQ�VHH�KRZ�WKH�KHOSHU�FODVV�LV�GHFODUHG�DQG�WKDW�LW�LQKHULWV�IURP�-QVN�&RQVXPHU�&RQVXPHU+HOSHU��,QKHULWDQFH�LV�JUHDW�IRU�IRUFLQJ�D�SURWRFRO�RQ�WKH�VXEFODVVHV��VXFK�DV�ZKHQ�WKH�7HPSODWH�0HWKRG�SDWWHUQ� LV�XVHG��:LWK�WKH�KHOS�RI�LQKHULWDQFH�KHUH��,�JHW�PRVW�RI�WKH�KHOS�ZLWK�,'LVSRVDEOH DXWRPDWLFDOO\�
/LVWLQJ�����7KH�&ODVV�'HFODUDWLRQ��D�&RQVWDQW��DQG�6RPH�9DULDEOHV
3XEOLF�&ODVV�(UUDQG%URZVLQJ+HOSHU,QKHULWV�-QVN�&RQVXPHU�&RQVXPHU+HOSHU

3ULYDWH�&RQVW�WKH7\SH1DPH�$V�6WULQJ� ��(UUDQG%URZVLQJ+HOSHU�
3ULYDWH�P�(UUDQG%URZVLQJ�B$V�1HZ�$FPH�+HOS'HVN�$SSOLFDWLRQ�(UUDQG%URZVLQJ��

,Q�/LVWLQJ������\RX�FDQ�DOVR�VHH�WKDW�,�NHHS�WKH�QDPH�RI�WKH�FODVV�LQ�D�KDUG�FRGHG�FRQVWDQW��,�FRXOG�XVH�7\SH1DPH�0H� LQVWHDG�WR�JHW�WKDW�LQIRUPDWLRQ��EXW�WKLV�LV�PRUH�HIILFLHQW�DQG�LW�DOVR�KHOSV�PH�VNLS�D�FRXSOH�RI�VWULQJ�YDULDEOHV��DV�\RX
OO�VHH�VRRQ��7KHQ�,�LQVWDQWLDWH�WKH�FODVV�LQ�WKH�$SSOLFDWLRQ�OD\HU�DQG�, NHHS�WKH�UHIHUHQFH�DW�LQVWDQFH�OHYHO�
,�VDLG�WKDW�,�JHW�PRVW�RI�WKH�,'LVSRVDEOH ORJLF�DXWRPDWLFDOO\��WKDQNV�WR�GHULYLQJ�IURP�-QVN�&RQVXPHU�&RQVXPHU+HOSHU��EXW�,�KDYH�WR�SURYLGH�D�FXVWRP�LPSOHPHQWDWLRQ�RI�WKH�'LVSRVH�%RROHDQ� PHWKRG��7KH�VXSHU�FODVV�GRHVQ
W�NQRZ�ZKDW�UHVRXUFHV�WR�GLVSRVH��,Q�/LVWLQJ������\RX�FDQ�VHH�WKH�FXVWRP�'LVSRVH�� PHWKRG�
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/LVWLQJ�����7KH�&XVWRP�,PSOHPHQWDWLRQ�RI�'LVSRVH�%RROHDQ�
3URWHFWHG�2YHUORDGV�2YHUULGHV�6XE�'LVSRVH�%\9DO�GLVSRVLQJ�$V�%RROHDQ�,I�GLVSRVLQJ�7KHQPB(UUDQG%URZVLQJ�'LVSRVH��(OVH


,I�WKLV�PHWKRG�ZDV�FDOOHG�IURP�WKH�ILQDOL]HU�
WKDW�LV�DQ��HUURU��-QVN�,QVWUXPHQWDWLRQ�$VVHUW�$VVHUW�B�)DOVH���1RW�GLVSRVHG����B$VVHPEO\*OREDO�([H2U'OO1DPH��BWKH7\SH1DPH��)DOVH�(QG�,I(QG�6XE
,I�'LVSRVH�� KDV�EHHQ�FDOOHG�E\�D�ILQDOL]HU��WKH�GLVSRVLQJ�SDUDPHWHU�LV�)DOVH��2Q�WKH�RWKHU�KDQG��LI�WKH�FRQVXPHU�KDV�FDOOHG�'LVSRVH����WKH�GLVSRVLQJ�SDUDPHWHU�LV�7UXH��,�XVH�WKDW�LQIRUPDWLRQ�IRU�DGGLQJ�DQ�DVVHUWLRQ�VR�WKDW�,�ZLOO�QRWLFH�LI�D�FRQVXPHU�LVQ
W�WDNLQJ�FDUH�RI�'LVSRVH�� DV�SODQQHG��7KH�EURNHQ�DVVHUWLRQ�ZRQ
W�WHOO�ZKR�WKH�FRQVXPHU�LV��EXW�,�KDYH�DW�OHDVW�D�QRWLFH�WKDW�WKHUH�LV�D�IDXOW\�FRQVXPHU�DQG�,�ZLOO�SUREDEO\�DOVR�JHW�VRPH�PRUH�FOXHV�RXW�RI�WKH�EURNHQ�DVVHUWLRQV��,I�GLVSRVLQJ LV�)DOVH��WKH�FRQVXPHU�KDV�D�EXJ�EHFDXVH�LW�GLGQ
W�FDOO�'LVSRVH�� H[SOLFLWO\��'LVSRVH��ZLOO�EH�FDOOHG�VRRQHU�RU�ODWHU�DXWRPDWLFDOO\�ZLWK�WKH�KHOS�RI�WKH�JDUEDJH�FROOHFWLRQ��EXW�EHFDXVH�,�SUHIHU�VRRQHU�IRU�FRQVXPHUV�WR�VHUYLFHG�FRPSRQHQWV��WKLV�LVWR�EH�FRQVLGHUHG�D�EXJ�
1RWH�WKDW�WKH�ODVW�SDUDPHWHU�WR�WKH�$VVHUW�� PHWKRG�LV�)DOVH IRU�UDLVH([FHSWLRQ��,�GRQ
W�ZDQW�WR�UDLVH�DQ�H[FHSWLRQ�LQ�WKLV�FDVH��5DLVLQJ�DQ�H[FHSWLRQ�ZRXOG�EH�WRR�YLROHQW�
1H[W��LW
V�WLPH�IRU�WKH�)HWFK�� PHWKRG��WKH�ILUVW�SDUW�RI�ZKLFK�LV�IRXQG�LQ�/LVWLQJ������)LUVW��D�FRQVWDQW�LV�JLYHQ�WKH�QDPH�IRU�WKH�FODVV�DQG�WKH�KDUG�FRGHG�QDPH�RI�WKH�IXQFWLRQ��7KHQ�,�FKHFN�WKDW�,
P�QRW�WU\LQJ�WR�XVH�DQ�REMHFW�WKDW�KDV�EHHQ�GLVSRVHG�RI��,I�VR��DQ�H[FHSWLRQ�VKRXOG�EH�UDLVHG�
/LVWLQJ�����)LUVW�3DUW�RI�WKH�)HWFK�� 0HWKRG
3XEOLF�)XQFWLRQ�)HWFK�%\9DO�LG�$V�*XLG��$V�'DWD6HW&RQVW�WKH6RXUFH�$V�6WULQJ� �BWKH7\SH1DPH�	���)HWFK�

,I�'LVSRVHG�7KHQ7KURZ�1HZ�B2EMHFW'LVSRVHG([FHSWLRQ�WKH6RXUFH�(QG�,I
7KH�)HWFK�� PHWKRG�FRQWLQXHV�LQ�/LVWLQJ�����ZLWK�PDNLQJ�D�WUDFH�FDOO��ZKLFK�VD\V�WKDW�WKH�PHWKRG�LV�VWDUWLQJ��7KHQ�D�7U\ EORFN�VWDUWV�LQ�ZKLFK�WKH�$SSOLFDWLRQ�OD\HU�ZLOO�EH�FDOOHG��DQG�WKH�UHVXOW�RI�WKDW�PHWKRG�ZLOO�EH�UHWXUQHG�

1RWH
,Q�WKH�UHDO�YHUVLRQ�RI�WKLV�PHWKRG��WKHUH�DUH�D�FRXSOH�RI�&DWFK EORFNV�DV�ZHOO��,�ZLOO�GLVFXVV�WKHVH�LQ�GHWDLO�LQ�&KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´

/LVWLQJ�����6HFRQG�3DUW�RI�WKH�)HWFK�� 0HWKRG
-QVN�,QVWUXPHQWDWLRQ�7UDFH�7UDFH%HJLQ�$VVHPEO\*OREDO�([H2U'OO1DPH��WKH6RXUFH�
7U\5HWXUQ�PB(UUDQG%URZVLQJ�)HWFK�LG�

,
OO�OHDYH�WKH�GLVFXVVLRQ�DERXW�&DWFK
IRU�&KDSWHU���
)LQDOO\��DV�\RX�FDQ�VHH�LQ�/LVWLQJ�������WKH�PHWKRG�HQGV�ZLWK�D�)LQDOO\ EORFN�ZKHUH�D�QHZ�WUDFH�FDOO�LV�PDGH��,W
V�TXLWH�FRPPRQ�WR�VHH�D�'LVSRVH�� FDOO�LQ�WKH�)LQDOO\ EORFN�EXW��LQ�WKLV�OLVWLQJ��,�KDYH�NHSW�WKH�UHVRXUFH�WKDW�VKRXOG�EH�GLVSRVHG�RI�DW�WKH�LQVWDQFH�OHYHO��QRW�DW�WKH�PHWKRG�OHYHO�
/LVWLQJ�����7KLUG�3DUW�RI�WKH�)HWFK�� 0HWKRG

)LQDOO\
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-QVN�,QVWUXPHQWDWLRQ�7UDFH�7UDFH(QG�B�$VVHPEO\*OREDO�([H2U'OO1DPH��WKH6RXUFH�(QG�7U\(QG�)XQFWLRQ(QG�&ODVV
,
P�VXUH�\RX�DUH�ZRQGHULQJ�ZKDW�WKH�FRGH�IRU�&RQVXPHU+HOSHU ORRNV�OLNH��VR�OHW
V�WDNH�D�ORRN�DW�WKDW�FRGH�WRR��EHIRUH�ZH�PRYH�RQ�WR�WKH�VHUYLFHG�FRPSRQHQWV�
,Q�/LVWLQJ������\RX�FDQ�VHH�WKDW�,�XVH�0XVW,QKHULW EHFDXVH�LW
V�QRW�LQWHUHVWLQJ�WR�LQVWDQWLDWH�WKH�&RQVXPHU+HOSHU FODVV��,�DOVR�LPSOHPHQW�,'LVSRVDEOH LQ�WKLV�FODVV�DQG�,�NHHS�D�IODJ�LQGLFDWLQJ�ZKHWKHU�WKH�LQVWDQFH�KDV�EHHQ�GLVSRVHG�DOUHDG\�
/LVWLQJ�����)LUVW�3DUW�RI�WKH�&RQVXPHU+HOSHU &ODVV
1DPHVSDFH�-QVN�&RQVXPHU3XEOLF�0XVW,QKHULW�&ODVV�&RQVXPHU+HOSHU,PSOHPHQWV�,'LVSRVDEOH3ULYDWH�PB'LVSRVHG�$V�%RROHDQ� �)DOVH3URWHFWHG�5HDG2QO\�3URSHUW\�'LVSRVHG���$V�%ROOHDQ*HW 5HWXUQ�PB'LVSRVHG(QG�*HW(QG�3URSHUW\
7KH�LPSOHPHQWDWLRQ�RI�WKH�,'LVSRVDEOH LQWHUIDFH�LV�VWUDLJKWIRUZDUG��7KH�RQO\�SDUW�WKDW�LV�VWUDQJH�LV�WKDW�'LVSRVH�7UXH� LV�FDOOHG��7KDQNV�WR�WKDW��WKH�FDOO�ZLOO�JR�WR�WKH�VXEFODVV��ZKLFK�PLJKW�EH�LQWHUHVWHG�LQ�GLVSRVLQJ�VRPH�UHVRXUFHV��DV�VKRZQ�LQ�/LVWLQJ�����
/LVWLQJ�����6HFRQG�3DUW�RI�WKH�&RQVXPHU+HOSHU &ODVV
3XEOLF�6XE�'LVSRVH���,PSOHPHQWV�,'LVSRVDEOH�'LVSRVH,I�1RW�PB'LVSRVHG�7KHQ'LVSRVH�7UXH�PB'LVSRVHG� �7UXH*&�6XSSUHVV)LQDOL]H�0H�(QG�,I(QG�6XE3URWHFWHG�0XVW2YHUULGH�6XE�B'LVSRVH�%\9DO�GLVSRVLQJ�$V�%RROHDQ�
)LQDOO\��WKH�)LQDOL]H�� LV�RYHUULGGHQ�WRR�DQG��HYHQ�LQ�WKLV�FDVH��'LVSRVH�� RI�WKH�VXEFODVV�LV�FDOOHG��DV�VKRZQ�LQ�/LVWLQJ������
/LVWLQJ������7KLUG�3DUW�RI�WKH�&RQVXPHU+HOSHU &ODVV

3URWHFWHG�2YHUULGHV�6XE�)LQDOL]H��,I�1RW�PB'LVSRVHG�WKHQ'LVSRVH�)DOVH�PB'LVSRVHG� �7UXH(QG�,I(QG�6XE
(QG�&ODVV(QG�1DPHVSDFH

6WDQGDUGL]HG�&RGH�6WUXFWXUH�IRU�6HUYLFHG�&RPSRQHQW
7KH�FRGH�IRU�D�W\SLFDO�VHUYLFHG�FRPSRQHQW�LV�TXLWH�VLPLODU�WR�WKDW�RI�WKH�FRQVXPHU�KHOSHU��,�ZLOO�RQO\�SRLQW�RXW�WKH�GLIIHUHQFHV�DQG�QRW�UHSHDW�ZKDW�ZDV�VDLG�LQ�WKH�SUHYLRXV�VHFWLRQ�
6HUYLFHG�&RPSRQHQW�&RGH�6HFWLRQ�E\�6HFWLRQ
,Q�/LVWLQJ�������\RX�FDQ�VHH�WKDW�,�XVH�DQ�,PSRUWV VWDWHPHQW�WR�VDYH�P\VHOI�VRPH�ZRUN�ZKHQ�ZULWLQJ�DOO�WKH�(QWHUSULVH6HUYLFHV�UHODWHG�DWWULEXWHV��7KHQ��IRU�WKH�FODVV��D�ZKROH�EXQFK�RI�DWWULEXWHV�DUH�VHW���<RX�RQO\�QHHG�WR�ZULWH�DQ�DWWULEXWH�ZKHQ�D�VHUYLFH�LV�QHHGHG��,�KDYH�DGGHG�PRUH�DWWULEXWHV�KHUH�MXVW�IRU�WKH�VDNH�RI�H[DPSOH��
/LVWLQJ������0XOWLSOH�(QWHUSULVH6HUYLFHV $WWULEXWHV�IRU�WKH�&ODVV
,PSRUWV�6\VWHP�(QWHUSULVH6HUYLFHV
1DPHVSDFH�$FPH�+HOS'HVN�$SSOLFDWLRQ



�7UDQVDFWLRQ�7UDQVDFWLRQ2SWLRQ�'LVDEOHG���B-XVW,Q7LPH$FWLYDWLRQ�)DOVH���B6\QFKURQL]DWLRQ�6\QFKURQL]DWLRQ2SWLRQ�'LVDEOHG���B&RPSRQHQW$FFHVV&RQWURO�7UXH���B&RQVWUXFWLRQ(QDEOHG�)DOVH���B,QWHUIDFH4XHXLQJ�)DOVH���B(YHQW7UDFNLQJ(QDEOHG�7UXH���B0XVW5XQ,Q&OLHQW&RQWH[W�)DOVH�!�B
7KH�ILUVW�WKUHH�DWWULEXWHV�VKRZQ�LQ�/LVWLQJ�������7UDQVDFWLRQ����-XVW,Q7LPH$FWLYDWLRQ����DQG�6\QFKURQL]DWLRQ����ZLOO�EH�GLVFXVVHG�LQ�ODWHU�FKDSWHUV�

1RWH
6RPH�DWWULEXWHV��VXFK�DV�VL]H�RI�WKH�SRRO�DQG�YDOXH�IRU�WKH�FRQVWUXFWLRQ�VWULQJ��IRU�VHUYLFHG�FRPSRQHQWV�ZLOO�RQO\�SURYLGH�GHIDXOW�YDOXHV�WKDW�FDQ�EH�FKDQJHG�DW�GHSOR\PHQW�WLPH��7KLV�LV�GLIIHUHQW�IURP�RWKHU�DWWULEXWHV�LQ��1(7�DQG�PHDQV�WKDW�DQ�DWWULEXWH�VHWWLQJ�IRXQG�LQ�WKH�PDQLIHVW�LVQ
W�DOZD\V�FRUUHFW��,
YH�KHDUG�UXPRUV�WKDW�WKLV�ZLOO�FKDQJH�LQ�WKH�IXWXUH�VR�WKDW�VRPH�RI�WKH�YDOXHV�VHW�LQ�FRGH�ZRQ
W�EH�DEOH�WR�EH�FKDQJHG�E\�WKH�DGPLQLVWUDWRU��7KDW�LV�D�EHWWHU�DSSURDFK�DQG�ZLOO�VDYH�VRPH�UXQWLPH�SUREOHPV��0DQ\�&20��ORQJ�WLPHUV�FDQ�WHOO�\RX�D�ZDU�VWRU\�RU�WZR�DERXW�WKH�WLPH�D�³VPDUW´�DGPLQLVWUDWRU�FKDQJHG�DQ�DWWULEXWH�IRU�D�FRXSOH�RI�FRPSRQHQWV�WR�LQFUHDVH�WKURXJKSXW�
2WKHU�DQG�-XVW,Q7LPH$FWLYDWLRQ����ZLOO�QRW�EH�DIIHFWHG�LI�\RX�FKDQJH�WKH�YDOXHV LQ�WKH�&6(�WRRO��7KH�PHWDGDWD�LQ�WKH�DVVHPEO\�ZLOO�UXOH�

)RU�WKH�FRPSRQHQWV�LQ�WKH�$SSOLFDWLRQ�OD\HU��LW
V�FRPPRQ�WR�KDYH�&RPSRQHQW$FFHVV&RQWURO�� RQ��7KLV�GRHV�SURKLELW�\RX�IURP�ORFDWLQJ�WKH�REMHFW�ZLWK�WKH�FDOOHU
V�FRQWH[W�EXW��EHFDXVH�WKH�FDOOHU�LV�PRVW�RIWHQ�DW�DQRWKHU�WLHU��LW�LVQ
W�D�UHDO�SUREOHP�
,�GRQ
W�XVXDOO\�XVH�&RQVWUXFWLRQ(QDEOHG�� DQG�,QWHUIDFH4XHXLQJ����,I�,�XVH�D�&20��6HUYHU�DSSOLFDWLRQ�DQG�IRU�VRPH�UHDVRQ�FDQ
W�ORFDWH�P\�REMHFW�LQ�WKH�FDOOHU
V�FRQWH[W��RU�XVH�WKH�'HIDXOW�FRQWH[W�IRU�&20��������,�VHW�(YHQW7UDFNLQJ(QDEOHG�� RQ��7KDW�ZD\��,�FDQ�VHH�KRZ�PDQ\�FRQVXPHUV�,�KDYH�DW�DQ\�JLYHQ�SRLQW�LQ�WLPH��IRU�H[DPSOH��)LQDOO\��LQ�WKLV�FDVH��EHFDXVH�RI�&RPSRQHQW$FFHVV&RQWURO����,�FDQ
W�VHW�0XVW5XQ,Q&OLHQW&RQWH[W�� RQ��7KLV�DWWULEXWH�LV�XVXDOO\�VHW RQ�IRU�FRPSRQHQWV�LQ�WKH�'RPDLQ�DQG�3HUVLVWHQW�$FFHVV�OD\HUV�

1RWH
2IWHQ��WKH�DVVHPEO\�IRU�WKH�$SSOLFDWLRQ�OD\HU�VKRXOG�KDYH�WKH�$SSOLFDWLRQ$FWLYDWLRQDWWULEXWH�VHW�WR�$FWLYDWLRQ2SWLRQ�6HUYHU��7KH�DVVHPEO\�IRU�WKH�'RPDLQ�DQG�3HUVLVWHQW�$FFHVV�OD\HUV�VKRXOG�KDYH�LW�VHW�WR�$FWLYDWLRQ2SWLRQ�/LEUDU\�

6RPH�$WWULEXWHV�WR�7KLQN�$ERXW�,I�<RX�$UH�8VLQJ�WKH�&RPSRQHQWV�IURP�8QPDQDJHG�&RGH
,Q�6\VWHP�5XQWLPH�,QWHURS6HUYLFHV��WKHUH�DUH�VRPH�DWWULEXWHV�,�UHFRPPHQG�\RX�XVH�ZLWK�\RXU�FODVVHV�DQG�LQWHUIDFHV�WR�SUHSDUH�WKHP IRU�EHLQJ�XVHG�E\�9%��FRQVXPHUV��VD\��7KH�DWWULEXWHV�,
P�WKLQNLQJ�DERXW�DUH�&ODVV,QWHUIDFH�&ODVV,QWHUIDFH7\SH�1RQH� DQG�,QWHUIDFH7\SH$WWULEXWH�&RP,QWHUIDFH7\SH�,QWHUIDFH,V,8QNQRZQ���<RX�VKRXOG�DOVR�DGG�3URJ,G�DQG�*8,'�DWWULEXWHV�IRU�\RXU�DVVHPEOLHV��LQWHUIDFHV��DQG�FODVVHV�
&ODVV,QWHUIDFH�&ODVV,QWHUIDFH7\SH�1RQH�PHDQV�WKDW�D�PDQDJHG�FODVV�ZLOO�EH�H[SRVHG�RQO\�WKURXJK�LWV�LPSOHPHQWHG�XVHU�GHILQHG�LQWHUIDFHV��,QWHUIDFH7\SH$WWULEXWH�&RP,QWHUIDFH7\SH�,QWHUIDFH,V,8QNQRZQ�PHDQV�WKDW�\RXU�PDQDJHG�LQWHUIDFH�ZLOO EH�H[SRVHG�DV�DQ�,8QNQRZQ�EDVHG�



&20�LQWHUIDFH��,I�\RX�WUHDW�\RXU�PDQDJHG�LQWHUIDFHV�DV�LPPXWDEOH��WKLV�ZLOO�YHUVLRQ�MXVW�ILQH�IRU�XQPDQDJHG�FOLHQWV�WRR�
8QIRUWXQDWHO\��&ODVV,QWHUIDFH�&ODVV,QWHUIDFH7\SH�$XWR'XDO�ZLOO�JLYH�\RX�YHUVLRQLQJ�WURXEOH�EHFDXVH�WKHUH�LV�QRWKLQJ�WR�SUHYHQW�\RX�IURP�DGGLQJ�PHWKRGV�WR�\RXU�FODVV��IRU�H[DPSOH��DQG�WKDW�ZLOO�EUHDN�WKH�HDUO\�ERXQG�XQPDQDJHG�FOLHQW��$V�D�PDWWHU�RI�IDFW��LI�\RX�ZDQW�WR�EH�DEOH�WR�FDOO�\RXU�$SSOLFDWLRQ�OD\HU�IURP�XQPDQDJHG�FOLHQWV��WKLV�YHUVLRQLQJ�DVSHFW�LV D�JRRG�UHDVRQ�IRU�JLYLQJ�HDFK�FODVV�LQ�WKH�$SSOLFDWLRQ�OD\HU�D�XVHU�GHILQHG�LQWHUIDFH�LQVWHDG��HYHQ�WKRXJK�,�VDLG�HDUOLHU�WKDW�,�XVXDOO\�SUHIHU�QRW�WR�GR�WKDW��DQG�XVH�1RQH LQVWHDG�RI�$XWR'XDO IRU�WKH�&ODVV,QWHUIDFH DWWULEXWH�
7KH�FODVV�GHFODUDWLRQ��VKRZQ�LQ�/LVWLQJ�������VWDUWV�LQ�D�VLPLODU�ZD\�DV�WKH�FRQVXPHU�KHOSHU��VHH�/LVWLQJ��������7KH�RQO\�UHDO�GLIIHUHQFH�LV�WKDW�WKH�VHUYLFHG�FRPSRQHQW�LQKHULWV�IURP�6HUYLFHG&RPSRQHQW+HOSHU DQG�WKDW�WKLV�FODVV�GRHVQ
W�KROG�DQRWKHU�LQVWDQFH�DW�WKH�LQVWDQFH�OHYHO�
/LVWLQJ������7KH�&ODVV�'HFODUDWLRQ�DQG�D�&RQVWDQW
3XEOLF�&ODVV�(UUDQG%URZVLQJ,QKHULWV�-QVN�(QWHUSULVH�6HUYLFHG&RPSRQHQW+HOSHU

3ULYDWH�&RQVW�WKH7\SH1DPH�$V�6WULQJ� ��(UUDQG%URZVLQJ�
7KH�VLPLODULW\�EHWZHHQ�WKH�FRQVXPHU�KHOSHU�DQG�WKH�VHUYLFHG�FRPSRQHQW�FRQWLQXHV�IRU�WKH�FXVWRP�LPSOHPHQWDWLRQ�RI�'LVSRVH�%RROHDQ� DV�VKRZQ�LQ�/LVWLQJ�������7KHUH�LVQ
W�DQ\WKLQJ�QHZ�,�QHHG�WR�DGG�KHUH�
/LVWLQJ������7KH�&XVWRP�,PSOHPHQWDWLRQ�RI�'LVSRVH�%RROHDQ�
3URWHFWHG�2YHUORDGV�2YHUULGHV�6XE�'LVSRVH�%\9DO�GLVSRVLQJ�$V�%RROHDQ�
'LVSRVH�UHVRXUFHV�KHUH�
1RQH�LQ�WKLV�H[DPSOH�

,I�QRW�GLVSRVLQJ�WKHQ
,I�WKLV�PHWKRG�ZDV�FDOOHG�IURP�WKH�ILQDOL]HU�
WKDW�LV�DQ��HUURU��-QVN�,QVWUXPHQWDWLRQ�6HUYLFHG$VVHUW�$VVHUW�B�)DOVH���1RW�GLVSRVHG����B$VVHPEO\*OREDO�([H2U'OO1DPH��BWKH7\SH1DPH��)DOVH�(QG�,I(QG�6XE
,Q�/LVWLQJ�������WKH�ILUVW�SDUW�RI�WKH�)HWFK�� PHWKRG�LV�VKRZQ��+HUH��\RX�FDQ�VHH�WKDW�,�VHW�WKH�$XWR&RPSOHWH�� DWWULEXWH�RII���,�ZLOO�GLVFXVV�WKDW�DWWULEXWH�D�ORW�PRUH�LQ�WKH�QH[W�FKDSWHU���,�NHHS�D�FRQVWDQW�ZLWK�WKH�QDPH�RI�WKH�PHWKRG�DV�XVXDO��7KLV�WLPH�,�GHFODUH�WKH�YDULDEOH�DW�WKH�PHWKRG�OHYHO�DQG�,�GHFODUH�WKH�YDULDEOH�RI�DQ�LQWHUIDFH�WKDW�WKH�3HUVLVWHQW�$FFHVV�OD\HU�FODVV�LPSOHPHQWV��:KHQ�\RX�LQKHULW�IURP�6HUYLFHG&RPSRQHQW��\RX�GRQ
W�QHHG�WR�FKHFN�LI�DQ�REMHFW�KDV�EHHQ�GLVSRVHG�\HW��EHFDXVH�6HUYLFHG&RPSRQHQW ZLOO�WDNH�FDUH�RI�WKDW�IRU�\RX�

1RWH
,I�WKH�PHWKRGV�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�DUH�6KDUHG��\RX�ZRQ
W�GHFODUH�WKHP�DQG�LQVWDQWLDWH�WKHP��EXW�MXVW�FDOO�WKHLU�PHWKRGV�GLUHFWO\�

/LVWLQJ������)LUVW�3DUW�RI�WKH�)HWFK�� 0HWKRG
�$XWR&RPSOHWH�)DOVH�!�B3XEOLF�)XQFWLRQ�)HWFK�%\9DO�LG�$V�*XLG��$V�'DWD6HW&RQVW�WKH6RXUFH�$V�6WULQJ� �BWKH7\SH1DPH�	���)HWFK�

'LP�D)HWFKHU�$V�$FPH�+HOS'HVN�,QWHUIDFHV�,)HWFKDEOH%\,G
$IWHU�WKDW��,�VWDUW�ZLWK�D�WUDFH�FDOO��DV�\RX�FDQ�VHH�LQ�WKH�VHFRQG�SDUW�RI�WKH�)HWFK�� PHWKRG�VKRZQ�LQ�/LVWLQJ�������7KLV�WLPH�WKH�WUDFH�FDOO�LV�PDGH�WR�-QVN�,QVWUXPHQWDWLRQ�6HUYLFHG7UDFH LQVWHDG�RI�WR�-QVN�,QVWUXPHQWDWLRQ�7UDFH��%HFDXVH�RI�WKLV��VRPH�PRUH�LQIRUPDWLRQ��IURP�&RQWH[W8WLO��



IRU�LQVWDQFH��ZLOO�EH�FROOHFWHG�DQG�XVHG�LQ�WKH�WUDFH�FDOO��7KH�PHWKRG�WKHQ�FRQWLQXHV�ZLWK�WKH�LQVWDQWLDWLRQ�RI�WKH�FRPSRQHQW�ZKLOH�WKH�3HUVLVWHQW�$FFHVV�OD\HU�WDNHV�SODFH��$IWHU�WKDW��WKHUH�LV�D�7U\ EORFN�LQ�ZKLFK�WKH�UHVRXUFH�LV�XVHG�
/LVWLQJ������6HFRQG�3DUW�RI�WKH�)HWFK�� 0HWKRG
-QVN�,QVWUXPHQWDWLRQ��B6HUYLFHG7UDFH�7UDFH%HJLQ�B�$VVHPEO\*OREDO�([H2U'OO1DPH��WKH6RXUFH�
D)HWFKHU� �1HZ�B$FPH�+HOS'HVN�3HUVLVWHQW$FFHVV�SD(UUDQG��
7U\ 
&DOO�PHWKRGV�RQ�WKH�D)HWFKHU�LQVWDQFH
0RUH�DERXW�WKLV�LQ�&KDSWHU���

,
OO�OHDYH�WKH�GLVFXVVLRQ�DERXW�&DWFK��
IRU�FKDSWHU���

1RWH
7KH�LGHD�EHKLQG�P\�XVH�RI�VWUXFWXUHG�H[FHSWLRQ�KDQGOLQJ�LV�WR�XVH�D�7U\ EORFN�IRU�ZKHQ�WKH�UHVRXUFH�LV�XVHG��7KH�'LVSRVH�� FDOO�IRU�WKH�UHVRXUFH�ZLOO�EH�PDGH�LQ�WKH�)LQDOO\EORFN��,I�WKH�LQVWDQWLDWLRQ�IDLOV��WKHUH�LV�QR�UHVRXUFH�WR�'LVSRVH����7KLV�QHVWLQJ�ZLOO�EH�VHYHUDO�OHYHOV�IRU�PRUH�FRPSOLFDWHG�PHWKRGV���<RX�FDQ�DOVR�DGG�DQ�RXWHU�7U\ EORFN�DURXQG�WKH�LQVWDQWLDWLRQ��
:KHQ�WKH�8VLQJ�� VWDWHPHQW�LQ�&��LV�XVHG��LW�LV�DFWXDOO\�H[SDQGHG�WR�D�7U\�)LQDOO\FRQVWUXFWLRQ��H[DFWO\�DV�WKH�RQH�GLVFXVVHG�KHUH�

)LQDOO\��WKH�PHWKRG�HQGV�ZLWK�D�)LQDOO\ EORFN��DV�VKRZQ�LQ�/LVWLQJ�������+HUH��WKH�UHVRXUFH�LV�GLVSRVHG�ZLWK�KHOS�IURP�'LVSRVH+HOSHU����ZKLFK�FDVWV�WKH�REMHFW�,'LVSRVDEOH��7KHQ��DQRWKHU�WUDFH�FDOO�LV�PDGH�KHUH�WR�VLJQDO�WKDW�WKH�PHWKRG�LV�HQGHG�
/LVWLQJ������7KLUG�3DUW�RI�WKH�)HWFK�� 0HWKRG

)LQDOO\-QVN�'LY�'LVSRVH+HOSHU�&7\SH�D5HDGHU��2EMHFW��-QVN�,QVWUXPHQWDWLRQ�6HUYLFHG7UDFH�7UDFH(QG�B�$VVHPEO\*OREDO�([H2U'OO1DPH��WKH6RXUFH�(QG�7U\(QG�)XQFWLRQ

7KH�WZR�RWKHU�PHWKRGV�DUH�QRW�VKRZQ�KHUH�

(QG�&ODVV(QG�1DPHVSDFH8VLQJ�,'LVSRVDEOH 7KURXJK�6HUYLFHG&RPSRQHQW
%HFDXVH�D5HDGHU LQ�/LVWLQJ������LV�DQ�LQVWDQFH�RI�D�FODVV�WKDW�LV�GHULYHG�IURP�6HUYLFHG&RPSRQHQW �ZKLFK��LQ�LWV�WXUQ��LPSOHPHQWV�,'LVSRVDEOH���WKH�FDVW�WR�,'LVSRVDEOH LV�SRVVLEOH�LQ�'LVSRVH+HOSHU����,�FRXOG�KDYH�PDGH�WKH FDVW�WR�6HUYLFHG&RPSRQHQW LQVWHDG�RI�,'LVSRVDEOH��2QH�UHDVRQ�,�FKRVH�WR�GR�LW�OLNH�WKLV�LV�EHFDXVH�WKHUH�ZRXOG�EH�IHZHU�FKDQJHV�LI�IRU�VRPH�UHDVRQ�WKH�REMHFW�ZHUH�QRW�WR�EH�GHULYHG�IURP�6HUYLFHG&RPSRQHQW LQ�WKH�IXWXUH�
,�FRXOG�OHW�,)HWFKDEOH%\,G DQG�DOO�VLPLODU�LQWHUIDFHV�LQKHULW�IURP�,'LVSRVDEOH WR�PDNH�LW�HDVLHU�IRU�WKH�FRQVXPHU�RI�WKH�LQWHUIDFH��EXW�,�SUHIHU�WR�QRW�GR�WKDW�EHFDXVH�WKH�LQVWDQFH�DOUHDG\�LPSOHPHQWV�,'LVSRVDEOH DQG�LW�IHHOV�OLNH�WKHUH�DUH�D�ORW�RI�LPSOLFDWLRQV�IRU�VXFK�D�VKRUW�VKRUWFXW���7KH�'LVSRVH+HOSHU�� PDNHV�WKLV�D�QR�WDVN�DQ\ZD\��
2Q�WKH�RWKHU�KDQG��ZKHQ�,�ZRUN�ZLWK�LQVWDQFHV�GLUHFWO\�WKURXJK�WKHLU�



FODVVHV��ZLWKRXW�GHFODULQJ�WKH�REMHFW�DV�DQ�LQWHUIDFH���,�GRQ
W�KDYH�WR�GR�WKH�FDVW��7KLV�ZDV�VKRZQ�LQ�/LVWLQJ ����
)LQDOO\��EHIRUH�ZH�PRYH�RYHU�WR�GLVFXVVLQJ�WKH�FRGH�VWUXFWXUH�IRU�VWRUHG�SURFHGXUHV��,
G�OLNH�WR�PHQWLRQ�WKDW�WKH�FRGH�IRU�WKH�6HUYLFHG&RPSRQHQW+HOSHU LV�VLPLODU�WR�WKH�FRGH�IRU�WKH�&RQVXPHU+HOSHU��7KH�NH\�GLIIHUHQFH�LV�WKDW�6HUYLFHG&RPSRQHQW+HOSHU LQKHULWV�IURP�6HUYLFHG&RPSRQHQW�
6WDQGDUGL]HG�&RGH�6WUXFWXUH�IRU�6WRUHG�3URFHGXUHV
,Q�D�ZD\��LW�IHHOV�HYHQ�PRUH�LPSRUWDQW�WR�VKRZ�D�VWDQGDUGL]HG�FRGH�VWUXFWXUH�IRU�VWRUHG�SURFHGXUHV�EHFDXVH�OLWWOH�KDV�EHHQ�ZULWWHQ�DERXW�WKLV�DQG�LW�LV�KDUGHU�WR�JHW�LW�ULJKW�

1RWH
1RWH�WKDW�XVLQJ�D�VWDQGDUGL]HG�FRGH�VWUXFWXUH�LVQ
W�WKDW�LPSRUWDQW�IRU�XWLOLWLHV��7KHUHIRUH��\RX
OO�ILQG�WKDW�,�RIWHQ�VNLS�LW�LQ�WKDW�NLQG�RI�FRGH��6HH��IRU�H[DPSOH��-QVN$VVHUWB$VVHUW�� LQ�&KDSWHU���

6WDQGDUGL]HG�6WRUHG�3URFHGXUH�&RGH�6HFWLRQ�E\�6HFWLRQ
/HW
V�ORRN�DW�D�W\SLFDO�VWRUHG�SURFHGXUH��)LUVW��WKH�QDPH�IRU�WKH�VWRUHG�SURFHGXUH�DQG�LWV�SDUDPHWHUV�LV�JLYHQ��<RX�FDQ�VHH�DQ�H[DPSOH�RI�WKDW�LQ�/LVWLQJ�������$V�\RX�FDQ�VHH��,�XVH�D�³FODVV�RU�LQWHUIDFH�PHWKRG´�VW\OH�ZKHQ�,�JLYH�WKH�QDPHV�RI�P\�VWRUHG�SURFHGXUHV��ZKLFK�JLYHV�D�XVHIXO�FDWHJRUL]DWLRQ�LQ�WKH�7�64/�WRROV���)RU�D�VPDOO�V\VWHP��\RX�RIWHQ�HQG�XS�ZLWK�KXQGUHGV�RI�VWRUHG�SURFHGXUHV��,W�FDQ�EH�D�PHVV�WR�QDYLJDWH�DPRQJ�WKHP��,Q�D�ODUJH�V\VWHP��LW
V�DQ�HYHQ�ODUJHU�PHVV��
<RX�FDQ�DOVR�VHH�WKDW�,�RIWHQ�XVH�XVHU�GHILQHG�GDWD�W\SHV��8''7V��IRU�GRPDLQ�VSHFLILF�GDWD��,Q�GRLQJ�WKLV��LW�LV�HDVLHU�IRU�PH�WR�VZLWFK�WKH�OHQJWK�RI�DOO�GHVFULSWLRQV��VD\��RU�WR�FKDQJH�WKH�LQWHJHU�W\SH�IRU�D�W\SH�RI�FROXPQ��DQG�VR�RQ��,Q�WKH�H[DPSOH�LQ�/LVWLQJ�������WKH�XGGW,G LV�DFWXDOO\�D�81,48(�,'(17,),(5�
/LVWLQJ������1DPH�IRU�6WRUHG�3URFHGXUH�DQG�,WV�3DUDPHWHUV
&5($7(�352&('85(�DB(UUDQGB)HWFK%\,G�#LG�XGGW,G�$6
$OO�VWRUHG�SURFHGXUHV�ZLOO�EH�VWDUWHG�ZLWK�D�VHFWLRQ�RI�VWDQGDUGL]HG�GHFODUDWLRQV�DQG�LQLWLDOL]DWLRQV��DV�VKRZQ�LQ�/LVWLQJ��������,W
V�QRW�DOZD\V�VR�WKDW�DOO�YDULDEOHV�DUH�QHHGHG��LQ�ZKLFK�FDVH��RI�FRXUVH��WKH\�DUH�QRW�XVHG���$IWHU�WKH�GHFODUDWLRQV��,�ZLOO�XVH�6(7�12&2817�21 EHFDXVH�,�GRQ
W�QHHG�WR�VHQG�EDFN�WR�WKH�FOLHQW�LQIRUPDWLRQ�DERXW�KRZ�PDQ\�URZV�ZHUH�DIIHFWHG�IRU�HDFK�VWDWHPHQW�LQ�WKH�VWRUHG�SURFHGXUH���,Q�WKH�SDVW��QRW�XVLQJ�WKLV�FODXVH�DOVR�OHG�WR�WURXEOH�ZLWK�2/(�'%�GULYHUV��
7KH�QDPH�RI WKH�VWRUHG�SURFHGXUH�FRXOG�EH�IHWFKHG�ZLWK�2%-(&7B1$0(�##352&,'���EXW�,�KDUGFRGH�LW�LQVWHDG�WR�VDYH�VRPH�UHVRXUFHV���1DWXUDOO\��WKLV�FKDQJH�FDQ�DOVR�EH�GRQH�ZLWK�D�XWLOLW\��EHIRUH�GHSOR\PHQW���)LQDOO\��WKHUH�LV�D�WUDFH�FDOO��VLJQDOLQJ�WKDW�WKH�VWRUHG�SURFHGXUH�LV�VWDUWLQJ�
/LVWLQJ������6WDQGDUGL]HG�'HFODUDWLRQV�DQG�,QLWLDOL]DWLRQV
'(&/$5(�#WKH6RXUFH�XGGW6RXUFH��#DQ(UURU�,17��#DQ(UURU0HVVDJH�XGGW(UURU0HVVDJH��#D5HWXUQ9DOXH�,17��#WKH7UDQ&RXQW$W(QWU\�,17
6(7�12&2817�216(7�#DQ(UURU� ��6(7�#DQ(UURU0HVVDJH� �

6(7�#WKH6RXUFH� �
DB(UUDQGB)HWFK%\,G

(;(&�-QVN7UDFHB%HJLQ�#WKH6RXUFH
�������������������������������������������������������
$V�\RX�FDQ�VHH�LQ�/LVWLQJ�������WKHUH�DUH�QR�VSHFLILF�GHFODUDWLRQV�RU�LQLWLDOL]DWLRQV�LQ�WKLV�H[DPSOH��RWKHUZLVH��WKH\�ZRXOG�KDYH�EHHQ�VHSDUDWH�IURP�WKH�JHQHUDO�RQHV�IRXQG�LQ�/LVWLQJ������
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/LVWLQJ������6SHFLILF�'HFODUDWLRQV�DQG�,QLWLDOL]DWLRQV
��$Q\�VSHFLILF�GHFODUDWLRQV�RU�LQLWLDOL]DWLRQV"
%\�QRZ��,
P�VXUH�\RX�NQRZ�WKDW�,�ZLOO�EH�IRFXVLQJ�RQ�WUDQVDFWLRQV�LQ�WKH�QH[W�FKDSWHU��7KHUHIRUH��,�MXVW�DVN�\RX�WR�EH�SDWLHQW�DQG�,�ZLOO�H[SODLQ�WKH�FRGH�LQ�/LVWLQJ������WKHUH�
/LVWLQJ������'HFLGH�:KHWKHU�D�7UDQVDFWLRQ�6KRXOG�%H�6WDUWHG
6(7�#WKH7UDQ&RXQW$W(QWU\� �##75$1&2817,)�#WKH7UDQFRXQW$W(QWU\� ���%(*,16(7�75$16$&7,21�,62/$7,21�/(9(/�6(5,$/,=$%/(%(*,1�75$1(1'

1RWH
$V�\RX�NQRZ�E\�QRZ��,�ORYH�WR�JHQHUDOL]H�FRGH�LQWR�VPDOO�PHWKRGV�SURFHGXUHV��7KHUHIRUH��,�KDYH�WULHG�WR�GR�WKLV�ZLWK�WKH�FRGH�LQ�/LVWLQJ������DQG�ZLWK�WKH�HQG�RI�WUDQVDFWLRQ�EORFN�LQ�/LVWLQJ������DV�ZHOO��8QIRUWXQDWHO\��JHQHUDOL]LQJ�WKLV�LV�QRW�SRVVLEOH�EHFDXVH�64/�6HUYHU�NHHSV�WUDFN�WKDW�##75$1&2817 KDV�WKH�VDPH�YDOXH�ZKHQ�D�VWRUHG�SURFHGXUH�LV�VWDUWHG�DV�LW�KDV�ZKHQ�LW�KDV�HQGHG�

,Q�/LVWLQJ�������\RX�FDQ�VHH�DQ�H[DPSOH�RI�ZKHQ�WZR�VHFRQGDU\�VWRUHG�SURFHGXUHV�DUH�FDOOHG��7KH�ILUVW�ZLOO�IHWFK�WKH�HUUDQG�DQG�WKH�VHFRQG�ZLOO�IHWFK�DOO�WKH�DFWLRQ�URZV�IRU�WKH�HUUDQG�
/LVWLQJ������)HWFKLQJ�WKH�(UUDQG�DQG�,WV�$FWLRQV
(;(&�#D5HWXUQ9DOXH� �(UUDQGB)HWFK%\,G�#LG��/HDYH�HUURU�KDQGOLQJ�IRU�FKDSWHU���
(;(&�#D5HWXUQ9DOXH� �$FWLRQB)HWFK%\(UUDQG�#LG��/HDYH�HUURU�KDQGOLQJ�IRU�FKDSWHU���
$IWHU�HDFK�VWDWHPHQW�WKDW�FRXOG�OHDG�WR�DQ�HUURU��WKHUH�ZLOO�EH�D�FODXVH�LQYHVWLJDWLQJ�WKH�UHVXOW��,I�WKHUH�LV�DQ�HUURU��D�*272 ZLOO�EH�XVHG�IRU�MXPSLQJ�WR�WKH�([LW+DQGOHU VLPLODU�WR�WKH�RQH�VKRZQ�LQ/LVWLQJ�������7KH�([LW+DQGOHU LV�DOVR�HQWHUHG�ZKHQ�WKH�FRPSOHWH�VWRUHG�SURFHGXUH�H[HFXWHV�QRUPDOO\��)LUVW��LQ�WKH�([LW+DQGOHU��WKH�WUDQVDFWLRQ�ZLOO�EH�WDNHQ�FDUH�RI��PRUH�DERXW�WKDW�LQ�WKH�QH[W�FKDSWHU���DQG�WKHQ��LI�WKHUH�ZDV�DQ�HUURU��WKLV�ZLOO�EH�UDLVHG�ZLWK�5$,6(5525�� LQ�-QVN(UURUB5DLVH�����,Q�WKDW�VWRUHG�SURFHGXUH��WKHUH�ZLOO�DOVR�EH�D�-QVN7UDFHB(UURU�� EHLQJ�GRQH���)LQDOO\��WKHUH�ZLOO�EH�D�-QVN7UDFHB(QG����DQG�WKHQ�WKH�ORFDO�#DQ(UURU YDULDEOH�ZLOO�EH�5(7851HG�WR�WKH�FDOOHU�
/LVWLQJ������([LW+DQGOHU IRU�6WRUHG�3URFHGXUH
([LW+DQGOHU�,)�#WKH7UDQ&RXQW$W(QWU\� ���$1'�##75$1&2817�!���%(*,1,)�#DQ(UURU� ���%(*,1&200,7�75$1(1'(/6(�%(*,152//%$&.�75$1(1'(1'
,)�#DQ(UURU��!���%(*,1(;(&�-QVN(UURUB5DLVH��#WKH6RXUFH�#DQ(UURU��#DQ(UURU0HVVDJH(1'
(;(&�-QVN7UDFHB(QG�#WKH6RXUFH
5(7851�#DQ(UURU

1RWH
:H�ZLOO�GLVFXVV�ILQGLQJ�DQG�WDNLQJ�FDUH�RI�HUURUV�LQ�GHSWK�LQ�&KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´(YDOXDWLRQ�RI�3URSRVDOV
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$V�LQ�SUHYLRXV�FKDSWHUV��LW
V�WLPH�IRU�PH�WR�HYDOXDWH�WKH�SURSRVDOV�,�KDYH�SUHVHQWHG�LQ�WKLV�FKDSWHU²WKH�DUFKLWHFWXUH�DQG�VWDQGDUGL]HG�FRGH�SURSRVDOV�
(YDOXDWLRQ�RI�0\�$UFKLWHFWXUH�3URSRVDO
7KH�DUFKLWHFWXUH�SURSRVDO�WKDW�,�GLVFXVVHG�LQ�GHSWK�HDUOLHU�LQ�WKLV�FKDSWHU�LV�TXLWH�GLIILFXOW�WR�HYDOXDWH�IURP�WKH�FULWHULD�VHW�XS�LQ�&KDSWHU�� EHFDXVH�WKH�DUFKLWHFWXUH�LV�FUHDWHG�WR�EH�DV�IULHQGO\�DV�SRVVLEOH�UHJDUGLQJ�MXVW�WKRVH�FULWHULD��6WLOO��OHW
V�WDNH�D�ORRN�DW�KRZ�LW�GRHV�
7KH�DUFKLWHFWXUH�WULHV�WR�EH�FRQVXPHU�LQGHSHQGHQW�IRU�WKH�%XVLQHVV�DQG�'DWD�WLHUV��7KH�ILUVW�WLHU�LV�FRQVXPHU�GHSHQGHQW��RI�FRXUVH��EHFDXVH�LW�LV�WKH�&RQVXPHU�WLHU��EXW�DWWHQWLRQ�KDV�EHHQ�SDLG�WR�DGDSWLQJ�GLIIHUHQW�FRQVXPHUV�DV�PXFK�DV�SRVVLEOH�WR�WKH�%XVLQHVV�WLHU��ZLWK�WKH�KHOS�RI�FRQVXPHU�KHOSHUV�
7KH�DUFKLWHFWXUH�RSWLPL]HV�FDOOV�EHWZHHQ�WLHUV�EHFDXVH�WKLV�ZLOO�RIWHQ�PHDQ�SURFHVV�WR�SURFHVV�DQG�PDFKLQH�WR�PDFKLQH�FRPPXQLFDWLRQ��3HUIRUPDQFH�DQG�VFDODELOLW\�DUH�DOVR�D�IRFXV��6WLOO��WKH�QXPEHU�RI�WLHUV�DQG�OD\HUV�DGGV�RYHUKHDG�HYHQ�WKRXJK�WKH�QXPEHU�RI�FRQWH[WV�ZLOO�EH�UHGXFHG�GXH�WR�FRQILJXUDWLRQ�VHWWLQJV�RU�WKDQNV�WR�WKH�XVH�RI�6KDUHG PHWKRGV�
2QH�RI�WKH�PDLQ�JRDOV�RI�WKH�DUFKLWHFWXUH�LV�WR�SURYLGH�D�KLJK�GHJUHH�RI�PDLQWDLQDELOLW\��7KH�DSSOLFDWLRQV�WKDW�,�KDYH�EXLOW�ZLWK�VLPLODU�DUFKLWHFWXUHV�DUH�PRVW�RIWHQ�D�VKHHU�MR\�LQ�ZKLFK�WR�PDNHFKDQJHV��3URGXFWLYLW\�PD\�VXIIHU�EHFDXVH�RI�WKH�FRPSOH[LW\��EXW�LW�PD\�DOVR�EHQHILW�IURP�LW�WKDQNV�WR�WKH�RSSRUWXQLWLHV�IRU�SDUDOOHO�ZRUN�IRU�GHYHORSHU�WHDPV�WKDW�DUH�PDGH�
7KH�EXVLQHVV�UXOHV�ZLOO�EH�SXW�LQ�VHYHUDO�OD\HUV�LQVWHDG�RI�FHQWUDOL]HG�WR�D�VLQJOH�RQH��7KDW�PHDQV�WKDW�LW
V�KDUGHU�WR�PDLQWDLQ�WKHP�WKDQ�LI�WKH\�DUH�FHQWUDOL]HG�WR�RQH�ORFDWLRQ���:H
OO�GLVFXVV�WKLV�PRUH�LQ�&KDSWHU����
1RW�PXFK�KDV�EHHQ�VDLG�DERXW�VHFXULW\�LQ�WKLV�FKDSWHU��7KH�DUFKLWHFWXUH�LV�H[SHFWHG�WR�RSHUDWH�LQVLGH�WKH�LQWUDQHW��VR�WKHUH�VKRXOG�EH�D�VPDOOHU�ULVN�RI�DWWDFNV��7KH�VHQVLWLYH�SDUWV�RI�WKH�DSSOLFDWLRQ�ZLOO�W\SLFDOO\�EH�LQ�WKH�FRQVXPHU��HYHQ�VR��WKHUH�DUH�SRWHQWLDO�VHFXULW\�ULVNV�LQ�WKH�SUHVHQWHG�DUFKLWHFWXUH��)RU�H[DPSOH��D�XVHU�,'�ZLOO�RIWHQ�EH�VHQW�DURXQG�EHWZHHQ�OD\HUV�DV�DQ�RUGLQDU\�SDUDPHWHU��EXW�LW�FRXOG�EH�SRVVLEOH�WR�FDWFK�DQG�FKDQJH�WKDW��2QFH�DJDLQ��GRQ
WIRUJHW�WKDW�WKH�DSSOLFDWLRQ�ZLOO�PRVW�RIWHQ�EH�LQVLGH�RI�WKH�ILUHZDOOV�
(YDOXDWLRQ�RI�6WDQGDUGL]HG�&RGH�6WUXFWXUHV�3URSRVDO
(DUOLHU�LQ�WKLV�FKDSWHU��,�JDYH�\RX�VHYHUDO�SURSRVDOV�IRU�FRGH�VWUXFWXUHV�IURP�WKH�GLIIHUHQW�OD\HUV��3HUIRUPDQFH�DQG�VFDODELOLW\�DUH�UHGXFHG�EHFDXVH�RI�WKH�WUDFH�FDOOV�DQG�VXFK�
:KHQ�YHUVLRQ���RI��1(7�KDV�EHHQ�UHOHDVHG��\RX�ZLOO�ILQG�VRPH�WHVW�UHVXOWV�DW�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP��,Q�WKHVH�WHVWV��,�VKRZ�WKH�RYHUKHDG�RI�WKH�FRGH�VWUXFWXUHV�SUHVHQWHG�LQ�WKLV�FKDSWHU�
3URGXFWLYLW\�JDLQV�IURP�WKH�XVDJH�RI�PHWDGDWD��3URGXFWLYLW\�DOVR�JDLQV�IURP�KDYLQJ�FRGH�VWUXFWXUHV�WR�VWDUW�IURP�DQG�IURP�DOO�WKH�JHQHUDO�PHWKRGV�VWRUHG�SURFHGXUHV�WR�FDOO�WR�JHW�WDVNV�GRQH��7KH�VDPH�DSSOLHV�IRU�PDLQWDLQDELOLW\��ZKLFK�DOVR�EHQHILWV�IURP�WKH�FRPPRQ�VWUXFWXUH��DV�GR�GHEXJJDELOLW\�DQG�UHXVDELOLW\��$QG�ILQDOO\��UHOLDELOLW\�EHQHILWV�IURP�WKH�IRFXV�RQ�HUURU�WUDSSLQJ�:KDW
V�1H[W
$Q�LPSRUWDQW�DVSHFW�RI�DUFKLWHFWXUHV��DQG�VRPHWKLQJ�WKDW�KDVPDQ\�LPSOLFDWLRQV�IRU�P\�SURSRVHG�DUFKLWHFWXUH��LV�WUDQVDFWLRQV��,Q�WKH�QH[W�FKDSWHU��,�ZLOO�GLVFXVV�VXFK�WUDQVDFWLRQV²QRW�PXFK�DERXW�ZKDW�WKH\�DUH�DQG�KRZ�WKH\�ZRUN��DV�LV�GHDOW�ZLWK�LQ�SUDFWLFDOO\�DOO�ERRNV���EXW�KRZ�WR�UHDVRQ�ZKHQ�FKRRVLQJ�D�FHUWDLQ�VW\OH�IRU�WDNLQJ�FDUH�RI�WUDQVDFWLRQV��DQG�WKHUH�ZLOO�EH�VHYHUDO�WLSV�WR�XVH�DORQJ�WKH�ZD\�5HIHUHQFHV
���3��+HLQFNLHQV��%XLOGLQJ�6FDODEOH�'DWDEDVH�$SSOLFDWLRQV��$GGLVRQ�:HVOH\�������
���0��6WRQHEUDNHU�DQG�3��%URZQ��2EMHFW�5HODWLRQDO�'%06V��7UDFNLQJ�WKH�1H[W *UHDW�:DYH��6HFRQG�(GLWLRQ��0RUJDQ�.DXIPDQQ�3XEOLVKHUV�������
���,QWURGXFWLRQ�WR�WKH�'XZDPLVK�2QOLQH�6DPSOH�$SSOLFDWLRQ��KWWS���PVGQ�PLFURVRIW�FRP�OLEUDU\�GHIDXOW�DVS"XUO �OLEUDU\�HQ�XV�GQGXZRQ�KWPO�G�GSO\ZLQGQD�DVS�
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���'XZDPLVK�2QOLQH�64/�6HUYHU�;0/�&DWDORJ�%URZVLQJ��KWWS���PVGQ�PLFURVRIW�FRP�OLEUDU\�GHIDXOW�DVS"XUO �OLEUDU\�HQ�XV�GQGXZRQ�KWPO�G��FWOJEURZVH�DVS�
���)��%XVFKPDQQ��5��0HXQLHU��+��5RKQHUW��3��6RPPHUODG��DQG�0��6WDKO��3DWWHUQ�2ULHQWHG�6RIWZDUH�$UFKLWHFWXUH��$�6\VWHP�RI�3DWWHUQV��:LOH\�������
���6WHQ�6XQGEODG�DQG�3HU�6XQGEODG��'HVLJQLQJ�IRU�6FDODELOLW\�ZLWK�0LFURVRIW�:LQGRZV�'1$��0LFURVRIW�3UHVV�������
���)LWFK�	�0DWKHU�6WRFNV�������,QWURGXFWLRQ�DQG�$UWLFOH�/LVW��KWWS���PVGQ�PLFURVRIW�FRP�OLEUDU\�GHIDXOW�DVS"XUO �OLEUDU\�HQ�XV�GQIPVWRFN�KWPO�IP�NLQWUR�DVS�
���(��*DPPD��5��+HOP��5��-RKQVRQ��DQG�-��9OLVVLGHV��'HVLJQ�3DWWHUQV��(OHPHQWV�RI�5HXVDEOH�2EMHFW�2ULHQWHG�6RIWZDUH��$GGLVRQ�:HVOH\� �����
���7��(ZDOG��7UDQVDFWLRQDO�&20���%XLOGLQJ�6FDODEOH�$SSOLFDWLRQV��$GGLVRQ�:HVOH\�������
����&��6]\SHUVNL��&RPSRQHQW�6RIWZDUH��%H\RQG�2EMHFW�2ULHQWHG�3URJUDPPLQJ��%RVWRQ��$GGLVRQ�:HVOH\�������
����3��+HU]XP�DQG�2��6LPV��%XVLQHVV�&RPSRQHQW�)DFWRU\��:LOH\�������
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&KDSWHU����7UDQVDFWLRQV
,1�7+,6�&+$37(5

x &KRRVLQJ�D�7UDQVDFWLRQ�7HFKQLTXHx 7UDQVDFWLRQV�LQ�WKH�3URSRVHG�$UFKLWHFWXUHx $�)OH[LEOH�7UDQVDFWLRQ�'HVLJQx 1HZ�3RVVLELOLWLHV�WR�&RQVLGHU�ZLWK��1(7x 7LSV�RQ�0DNLQJ�7UDQVDFWLRQV�DV�6KRUW�DV�3RVVLEOHx 7LSV�RQ�'HFUHDVLQJ�WKH�5LVN�RI�'HDGORFNVx 2EVFXUH�'HFODUDWLYH�7UDQVDFWLRQ�'HVLJQ�7UDSVx (YDOXDWLRQ�RI�3URSRVDOV
7UDQVDFWLRQDO�GHVLJQ�LV�FUXFLDO�IRU�D�VXFFHVVIXO�2QOLQH�7UDQVDFWLRQV�3URFHVVLQJ��2/73��DSSOLFDWLRQ��DQG�\HW�LW�LV�RIWHQ�WRWDOO\�³IRUJRWWHQ´�LQ�FRPSRQHQW�EDVHG�DSSOLFDWLRQV��,Q�WKLV�FKDSWHU��,�GLVFXVV�VHYHUDO�GLIIHUHQW�WUDQVDFWLRQ�WHFKQLTXHV�DQG�UHFRPPHQG�ZD\V�WR�FKRRVH�EHWZHHQ�WKHP��,�WKHQ�GLVFXVV�WUDQVDFWLRQV�LQ�WKH�FRQWH[W�RI WKH�SURSRVHG�DUFKLWHFWXUH�RI�WKH�SUHYLRXV�FKDSWHU�DQG�VKRZ�KRZ�\RX�FDQ�GHVLJQ�\RXU�DSSOLFDWLRQ��PDNLQJ�LW�HDV\�WR�FKDQJH�WUDQVDFWLRQ�WHFKQLTXHV�LI�QHHG�EH��1H[W��ZH�ORRN�DW�WKH�FKDQJHV�EURXJKW�DERXW�E\��1(7�FRQFHUQLQJ�WUDQVDFWLRQV�DQG�GLVFXVV�WLSV�RQ�JHWWLQJ�VKRUWHU�WUDQVDFWLRQV��OHVVHQLQJ�WKH�ULVN�RI�GHDGORFNV��DQG�DYRLGLQJ�WUDSV�ZLWK�DXWRPDWLF�WUDQVDFWLRQV��)LQDOO\��,�DQDO\]H�P\�YDULRXV�WUDQVDFWLRQ�SURSRVDOV�EDVHG�RQ�WKH�FULWHULD�HVWDEOLVKHG�LQ�&KDSWHU����³)DFWRUV�WR�&RQVLGHU�LQ�&KRRVLQJ�D�6ROXWLRQ�WR�D�3UREOHP�´

1RWH
7KLV�FKDSWHU�GLVFXVVHV�JHQHUDO�VROXWLRQV�IRU�WUDQVDFWLRQV��,Q�&KDSWHU����³'DWD�$FFHVV�´�,
OO�ELQG�WKH�VROXWLRQV�WR�P\�GDWD�DFFHVV�SURSRVDO�DQG�VSHFLILFDOO\�WR�WKH�DUFKLWHFWXUH�
/RFNLQJ�DQG�FRQFXUUHQF\�FRQWURO�DUH�DW�WKH�KHDUW�RI�WUDQVDFWLRQV��:H�ZLOO�WRXFK�RQ�WKH�VXEMHFW�LQ�WKLV�FKDSWHU��EXW�ZH
OO�DOVR�GLVFXVV�ORFNLQJ�DQG�FRQFXUUHQF\�FRQWURO�LQ�PRUH�GHWDLO�LQ�&KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´

%HIRUH�ZH�JHW�VWDUWHG��LW
V�LPSRUWDQW�WKDW�\RX�KDYH�D�ILUP�JUDVS�RI�WKH�IROORZLQJ�WRSLFV�UHJDUGLQJ�JHQHUDO�WUDQVDFWLRQ�WKHRU\�DQG�DXWRPDWLF�WUDQVDFWLRQV�LQ��1(7�EHFDXVH�,�ZLOO�QRW�GLVFXVV�WKHP�LQ�GHWDLO�LQ�WKLV�FKDSWHU�RU�DQ\ZKHUH�LQ�WKLV�ERRN�
x $WRPLFLW\��&RQVLVWHQF\��,VRODWLRQ��DQG�'XUDELOLW\��$&,'�x 6KDUHG�DQG�H[FOXVLYH�ORFNVx 7UDQVDFWLRQ�,VRODWLRQ�/HYHOV��7,/�x 7ZR�3KDVH�&RPPLW���3&�x 'RRPHG��GRQH��DQG�KDSS\�IODJVx :KDW�WKH�GLIIHUHQW�WUDQVDFWLRQ�DWWULEXWH�YDOXHV�VWDQG�IRU
1RWH
,I�\RX�IHHO�\RX�QHHG�WR�FDWFK�XS�RQ�WKHVH�WRSLFV��,�UHFRPPHQG�7LP�(ZDOG
V�7UDQVDFWLRQDO�&20���%XLOGLQJ�6FDODEOH�$SSOLFDWLRQV� RU�7HG�3DWWLVRQ
V�3URJUDPPLQJ�'LVWULEXWHG�$SSOLFDWLRQV�ZLWK�&20��DQG�9LVXDO�%DVLF������ 7R�GHOYH�HYHQ�GHHSHU�LQ�JHQHUDO�WUDQVDFWLRQ�WKHRU\��,�UHFRPPHQG�-LP�*UD\�DQG�$QGUHDV�5HXWHU
V�7UDQVDFWLRQ�3URFHVVLQJ��&RQFHSWV�DQG�7HFKQLTXHV� RU�3KLOLS�$��%HUQVWHLQ�DQG�(ULF�1HZFRPHU
V�3ULQFLSOHV�RI�7UDQVDFWLRQ�3URFHVVLQJ�&KRRVLQJ�D�7UDQVDFWLRQ�7HFKQLTXH

$V�\RX�NQRZ��\RX�FDQ�FKRRVH�IURP�VHYHUDO�GLIIHUHQW�WHFKQLTXHV�ZKHQ�GHDOLQJ�ZLWK�WUDQVDFWLRQV��,Q�WKLV�VHFWLRQ��,�FRPSDUH�GLVWULEXWHG�WUDQVDFWLRQV�ZLWK�ORFDO�WUDQVDFWLRQV�DQG�GLVFXVV�WKH�GLIIHUHQW�DSSURDFKHV�WR�ZRUNLQJ�ZLWK�WKRVH�W\SHV�RI�WUDQVDFWLRQV��VXFK�DV�XVLQJ�WUDQVDFWLRQDO�VHUYLFHG�FRPSRQHQWV��$'2�1(7��DQG�VWRUHG�SURFHGXUHV��)LUVW��OHW
V�VWDUW�E\�ORRNLQJ�DW�WKH�PDLQ�JRDO�RI�DQ\�FKRVHQ�WUDQVDFWLRQ�WHFKQLTXH�
7KH�0DLQ�*RDO�RI�$Q\�&KRVHQ�7UDQVDFWLRQ�7HFKQLTXH
$V�,�PHQWLRQHG�LQ�&KDSWHU����WKH�PDLQ�JRDO�RI�DQ\�FKRVHQ�WUDQVDFWLRQ�WHFKQLTXH�LV�WKDW�LW�SURGXFHV�FRUUHFW UHVXOWV�ZKHQ�QHHGHG�IRU�FHUWDLQ�VFHQDULRV��.HHS�WKLV�LQ�PLQG�ZKHQ�\RX�UHDG�WKLV�FKDSWHU
V�GLVFXVVLRQV�RI�SHUIRUPDQFH��VFDODELOLW\��PDLQWDLQDELOLW\��DQG�VR�RQ��&RUUHFWQHVV�LV�PRVW�LPSRUWDQW�
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$OWKRXJK�\RX�PD\�WKLQN�WKDW�LW�LV�D�JLYHQ�WKDW�FRUUHFWQHVV�LV�H[WUHPHO\�LPSRUWDQW��WKLV�QRWLRQ�JRHV�RQH�VWHS�IXUWKHU�ZLWK�WUDQVDFWLRQV��5HFDOO�ZKDW�,�VDLG�LQ�&KDSWHU����³,QWURGXFWLRQ�´�DERXW�WKH�QHZ�IHDWXUH�RI�&20������FDOOHG�SURFHVV�UHF\FOLQJ��$OWKRXJK�QRERG\�OLNHV�D�PHPRU\�OHDN�DQG�ZH�DOO�WU\�WR�DYRLG�DQG�RU�WU\�WR�ILQG�WKHP��WKH\
UH�RIWHQ�QRW�D�ODUJH�SUREOHP��HYHQ�IRU�FULWLFDO�:HE�VLWHV²\RX�MXVW�UHF\FOH�WKH�SURFHVV�RQFH�D�GD\�DQG�QRERG\�QRWLFHV��+RZHYHU��LI��DW�WKH�YHU\�VDPH�:HE�VLWHV��RQH�WUDQVDFWLRQ�D�GD\�RU�D�PRQWK�SURGXFHV�DQ�LQFRUUHFW�UHVXOW�OHDGLQJ�WR�DQ�LQFRQVLVWHQW�GDWDEDVH��VXFK�OHDNV�EHFRPH�GLVDVWHUV��7KH�JRRG�QHZV�LV�WKDW�DOO�WKH�WHFKQLTXHV�,�GLVFXVV�LQ�WKLV�FKDSWHU�FDQ�EH�XVHG�WR�FUHDWH�FRUUHFW�WUDQVDFWLRQV��+DYLQJ�VDLG�WKDW��OHW
V�IRFXV�RQ�LVVXHV�RI�UDZ�SHUIRUPDQFH�
'HVFULSWLRQ�RI�WKH�6HOHFWLRQ�RI�7UDQVDFWLRQ�7HFKQLTXHV
,W
V�SRVVLEOH�WR�FDWHJRUL]H�WUDQVDFWLRQ�WHFKQLTXHV�LQ�VHYHUDO�ZD\V��)LUVW��ZH�FDQ�FDWHJRUL]H�WKHP�DV�EHLQJ�ORFDO��DV�DUH�RUGLQDU\�7�64/�WUDQVDFWLRQV���EHLQJ�WDNHQ�FDUH�RI�E\�RQH�64/�6HUYHU�LQVWDQFH��RU�DV�EHLQJ�GLVWULEXWHG�DV��3&�WUDQVDFWLRQV�FRRUGLQDWHG�E\�0LFURVRIW�'LVWULEXWHG�7UDQVDFWLRQ�&RRUGLQDWRU��'7&���7UDQVDFWLRQ�WHFKQLTXHV�FDQ�DOVR�EH�GHVFULEHG�DV�EHLQJ�DXWRPDWLF�RU�PDQXDO��,Q�DXWRPDWLF�WUDQVDFWLRQV��WKH�GHVLUHG�WUDQVDFWLRQ�VHPDQWLFV�DUH�GHFODUHG�UDWKHU�WKDQ�SURJUDPPHG��,Q�PDQXDO WUDQVDFWLRQV��WKH�WUDQVDFWLRQV�DUH�FRQWUROOHG�ZLWK�H[SOLFLW�VWDUW�DQG�HQG�VWDWHPHQWV�

1RWH
'RQ
W�FRQIXVH�DXWRPDWLF�DQG�PDQXDO�WUDQVDFWLRQ�WHFKQLTXHV�ZLWK�WKH�LPSOLFLW�DQG�H[SOLFLW�WUDQVDFWLRQV�LQ��IRU�H[DPSOH��7�64/��$V�\RX�SUREDEO\�NQRZ��ZKHQ�\RX�GR�DQ�83'$7( LQ�64/�6HUYHU�ZLWKRXW�ILUVW�VWDUWLQJ�D�WUDQVDFWLRQ��WKH�83'$7( ZLOO�EH�ZUDSSHG�LQVLGH�DQ�LPSOLFLW�WUDQVDFWLRQ��,I�\RX�EHJLQ�DQG�HQG�\RXU�WUDQVDFWLRQ�RQ�\RXU�RZQ��\RX�FUHDWH�DQ�H[SOLFLW�WUDQVDFWLRQ�

7KH�ILQDO�FDWHJRU\�LV�FRQWUROOHU�WHFKQRORJ\��VXFK�DV�$'2�1(7��WKDW�ZUDSV�ORFDO�7�64/�WUDQVDFWLRQV��DQG�WKH�WZR�ZUDSSHUV�IRU�'7&�WUDQVDFWLRQ��QDPHO\��&20��WUDQVDFWLRQV�DQG�7�64/�GLVWULEXWHG�WUDQVDFWLRQV���7KH�ODVW�DQG�YHU\�FRPPRQ�WUDQVDFWLRQ�ZUDSSHU�LVQ
W�UHDOO\�D�ZUDSSHU��,
P�UHIHUULQJ�WR�PDNLQJ�SXUH�7�64/ WUDQVDFWLRQV��,I�ZH�XVH�WKH�ZUDSSHUV�DV�FDWHJRULHV��WKH�VLWXDWLRQ�VKRZQ�LQ�7DEOH�����RFFXUV�
7DEOH �����7UDQVDFWLRQ�:UDSSHU�7HFKQLTXHV:UDSSHU 0DQXDO�$XWRPDWLF��3URJUDPPHG�'HFODUHG� /RFDO�'LVWULEXWHG&20��WUDQVDFWLRQV� $XWRPDWLF 'LVWULEXWHG$'2�1(7�WUDQVDFWLRQV 0DQXDO /RFDO'LVWULEXWHG�7�64/�WUDQVDFWLRQV 0DQXDO 'LVWULEXWHG3XUH�7�64/�WUDQVDFWLRQV 0DQXDO /RFDO

1RWH
,Q�7DEOH������\RX�VHH�WKDW�XVLQJ�&20��WUDQVDFWLRQV�DOVR�PHDQV�XVLQJ�GLVWULEXWHG�WUDQVDFWLRQV��7KLV�LV�RIWHQ�RYHUNLOO��HVSHFLDOO\�LI�\RXKDYH�RQO\�RQH�5HVRXUFH�0DQDJHU��50��SDUWLFLSDWLQJ�LQ�WKH�WUDQVDFWLRQ��(YHQ�WKRXJK�D�GHOHJDWHG�FRPPLW�ZLOO�EH�XVHG�WR�RSWLPL]H�DZD\�VRPH�RYHUKHDG�IURP�WKH��3&�SURWRFRO��WKLV�NLQG�RI�WUDQVDFWLRQ�LV�H[SHQVLYH�

,�KDYHQ
W�XVHG�GLVWULEXWHG�7�64/�WUDQVDFWLRQV�LQ�DQ\�UHDO�ZRUOG�DSSOLFDWLRQV��DQG�,�RIWHQ�ILQG�WKLV�WR�EH�D�OHVV�FRPPRQO\�XVHIXO�WHFKQLTXH��7KHUHIRUH��,�ZLOO�QRW�GLVFXVV�LW�LQ�DQ\�GHWDLO�QRZ�ZKHQ�GHVFULELQJ�ZUDSSHUV��,QVWHDG��,
OO�EULHIO\�GHVFULEH�WKH�GLIIHUHQW�ZUDSSHUV�VR�WKDW�\RX�XQGHUVWDQG�ZKDW�,�PHDQ�ZKHQ�,�XVH�WKH�GLIIHUHQW�QDPHV��1RWH�WKDW�,�H[SHFW�\RX�WR�KDYH�D�ILUP�JUDVS�RI�WKH�WHFKQLTXHV�,�SUHVHQW�QH[W�VR�,�ZLOO�RQO\�GHVFULEH�WKHP�EULHIO\�
&20��7UDQVDFWLRQV
:KHQ�&20��FRQWUROOHG�WUDQVDFWLRQV�DUH�XVHG��\RX�JHW�DXWRPDWLF�DQG�GLVWULEXWHG�WUDQVDFWLRQV��&20��DVNV�0LFURVRIW�'LVWULEXWHG�7UDQVDFWLRQ�&RRUGLQDWRU��'7&��IRU�KHOS�ZLWK�WKH�SK\VLFDO�WUDQVDFWLRQ��EXW�&20��ZLOO�WHOO�'7&�ZKHQ�WR�VWDUW�DQG�ZKHQ�WR�HQG�WKH�WUDQVDFWLRQ�ZLWK�WKH�'7&�HQDEOHG�50�V���7KH�WUDQVDFWLRQDO�EHKDYLRU�LV�GHFODUHG�RQ�WKH�FRPSRQHQWV�ZLWK�WUDQVDFWLRQDWWULEXWHV��DQG�WKHQ�&20��XVHV�LQWHUFHSWLRQ�WR�VWDUW�DQG�HQG�WUDQVDFWLRQV��,I�\RX�XVH�WKH�$XWR&RPSOHWH�� GLUHFWLYH�RQ�WKH�PHWKRGV��\RX�GRQ
W�KDYH�WR�ZULWH�DQ\�FRGH�WR�PDQDJH�WKH�WUDQVDFWLRQV��<RX�FDQ�VHH�WKLV�LQ�/LVWLQJ������ZKHUH�D�VWRUHG�SURFHGXUH�LV�FDOOHG�DQG�&20��LV�VWDUWLQJ�DQG�HQGLQJ�D�WUDQVDFWLRQ��2WKHUZLVH��\RX�VKRXOG�XVH��IRU�H[DPSOH��&RQWH[W8WLO�6HW&RPSOHWH�� DQG�&RQWH[W8WLO�6HW$ERUW�� WR�YRWH�IRU�WKH�RXWFRPH�
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1RWH
$OWKRXJK�\RX�REYLRXVO\�GR�QRW�KDYH�WR�XVH�VWRUHG�SURFHGXUHV��,�KLJKO\�UHFRPPHQG�LW��,Q�&KDSWHU����³$UFKLWHFWXUH�´�,�UHFRPPHQGHG�WKDW�\RX�DOZD\V�XVH�VWRUHG�SURFHGXUHV�ZKHQ�FRPSRQHQWV�FDOO�WKH�GDWD�WLHU��7KLV�SUHVHQWV�D�QXPEHU�RI�SUREOHPV��EXW�WKH\�DUH�VROYDEOH��,Q�&KDSWHU����³'DWD�$FFHVV�´�,�SUHVHQW�D�IHZ�H[DPSOHV�RI�VXFK�SUREOHPVDQG�RIIHU�VXJJHVWLRQV�IRU�WKHLU�VROXWLRQ�

/LVWLQJ�����$Q�([DPSOH�RI�D�&20��&RQWUROOHG�7UDQVDFWLRQ
D&RPPDQG�([HFXWH1RQ4XHU\��

1RWH
,W
V�QRW�RQO\�GDWDEDVH�HQJLQHV�WKDW�DUH�50V��'RQ
W�IRUJHW�WKDW�4XHXHG�&RPSRQHQWV��4&��DQG�0604�DUH�RWKHU�H[DPSOHV�RI�50V��,Q WKH�IXWXUH��,�KRSH�WR�VHH�'7&�HQDEOHG�50V�IRU�([FKDQJH
V�GDWD�VWRUDJH��WKH�:LQGRZV�ILOH�V\VWHP��DQG�VR�RQ�

$�PDMRU�DGYDQWDJH�ZLWK�DXWRPDWLF�WUDQVDFWLRQV�LV�WKDW�\RX�FDQ�RIWHQ�UHXVH�FRPSRQHQWV�ZLWKRXW�FRGH�FKDQJHV��DQG�WKH\�FDQ�GLUHFWO\�SDUWLFLSDWH�LQ�WKHWUDQVDFWLRQV�RI�WKH�QHZ�FRQVXPHUV��2QH�UHDVRQ�IRU�WKLV�LV�WKDW�DOO�WKH�FRPSRQHQWV�SDUWLFLSDWLQJ�LQ�RQH�WUDQVDFWLRQ�FDQ�RSHQ�D�FRQQHFWLRQ�RI�WKHLU�RZQ��7KH�FRQQHFWLRQV�ZLOO�DXWR�HQOLVW�LQ�WKH�WUDQVDFWLRQ�
$'2�1(7�7UDQVDFWLRQV
$'2�1(7�WUDQVDFWLRQV�DUH�FRQFHSWXDOO\�UHDOO\�MXVW�D�ZUDSSHU�DURXQG�RUGLQDU\�7�64/�WUDQVDFWLRQV��/LVWLQJ�����VKRZV�DQ�H[DPSOH�RI�KRZ�$'2�1(7�WUDQVDFWLRQV�FDQ�EH�XVHG��,Q�WKLV�FDVH��WKHUH�LV�D�WUDQVDFWLRQ�DURXQG�D�FDOO�WR�D�VWRUHG�SURFHGXUH��2I�FRXUVH��WKHUH�LV�PRUH�WR�LW�WKDQ�WKDW²\RX�KDYH�WR�PDNH�DQ�D&RQQHFWLRQ�5ROOEDFN7UDQV�� DW�WKH�WLPH�RI�DQ�H[FHSWLRQ�
/LVWLQJ�����$Q�([DPSOH�RI�DQ�$'2�1(7�&RQWUROOHG�7UDQVDFWLRQ
D7UDQVDFWLRQ� �D&RQQHFWLRQ�%HJLQ7UDQVDFWLRQ��D&RPPDQG�7UDQVDFWLRQ� �D7UDQVDFWLRQD&RPPDQG�([HFXWH1RQ4XHU\��D7UDQVDFWLRQ�&RPPLW��
3XUH�7�64/�7UDQVDFWLRQV
$OWKRXJK�7�64/�WUDQVDFWLRQV�DUH�XVHG�E\�$'2�1(7�WUDQVDFWLRQV��ZKHQ�,�UHIHU�WR�³SXUH´�7�64/�WUDQVDFWLRQV��,
P�UHIHUULQJ�WR�7�64/�WUDQVDFWLRQV�FRQWUROOHG�E\�64/�VFULSWV�RU�E\�VWRUHG�SURFHGXUHV��/LVWLQJ�����VKRZV�DQ�H[DPSOH�RI�KRZ�WKLV�PLJKW�ORRN��2QFH�DJDLQ��,�KDYH�H[FOXGHG�WKH�FRGH�IRU�52//%$&.�75$1 DQG�WKH�FRPSOHWH�FRGH�VWUXFWXUH�GLVFXVVHG�LQ�&KDSWHU���
/LVWLQJ�����6LPSOLILHG�([DPSOH�RI�D�3XUH�7�64/�7UDQVDFWLRQ
%(*,1�75$16$&7,21
83'$7(�HUUDQG6(7�FORVHGE\� �#XVHU,G��FORVHGGDWHWLPH� �*(7'$7(����VROXWLRQ� �#VROXWLRQ:+(5(�LG� �#LG
,16(57�,172�DFWLRQ�LG��HUUDQGBLG��GHVFULSWLRQ��FUHDWHGE\��FUHDWHGGDWHWLPH��FDWHJRU\�9$/8(6�#DQ$FWLRQ,G��#LG��#GHVFULSWLRQ��#XVHU,G��*(7'$7(����#D&DWHJRU\�
&200,7�75$16$&7,21
:K\�&DUH�$ERXW�:KLFK�7UDQVDFWLRQ�7HFKQLTXH�WR�8VH"
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7KHUH�DUH�KXJH�GLIIHUHQFHV�EHWZHHQ�WKH�GLIIHUHQW�WHFKQLTXHV�ZKHQ�LW�FRPHV�WR�SHUIRUPDQFH�DQG�VFDODELOLW\��7KH�ELJJHVW�GLIIHUHQFH�LV�EHWZHHQ�ORFDO�WUDQVDFWLRQV�DQG�GLVWULEXWHG�WUDQVDFWLRQV��EHFDXVH�WKH��3&�SURWRFRO�XVHG�E\�GLVWULEXWHG�WUDQVDFWLRQV�LV�SUHWW\�H[SHQVLYH�DV�IDU�DV�RYHUKHDG�LV�FRQFHUQHG��7DEOH�����SUHVHQWV�D�VXEMHFWLYH�RYHUYLHZ�RI�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�HDFK�WHFKQLTXH�ZKHQ�\RX�ZRUN�ZLWK�RQH�50��1RWH�WKDW�WKH�ORZHU�WKH�YDOXH��WKH�EHWWHU�
7DEOH �����&RPSDULVRQ�RI�WKH�7UDQVDFWLRQ�7HFKQLTXHV�IRU�2QH�50

)DFWRU &20��7UDQVDFWLRQV $'2�7UDQVDFWLRQV 3XUH�7�64/�7UDQVDFWLRQV7KURXJKSXW � � �3DUWLFLSDWLRQ�LQ�WUDQVDFWLRQV�WRJHWKHU�ZLWK�RWKHU��XQNQRZQ��FRPSRQHQWV � � �
*HWWLQJ�SRUWDEOH�FRGH�ZLWK�UHJDUG�WR�GLIIHUHQW�GDWDEDVH�SURGXFWV � � �
)LQH�JUDLQHG�FRQWURO�RI�ZKHQ�WR�VWDUW�DQG�HQG�WUDQVDFWLRQV� � � �$'2�DQG�6\PPHWULF�0XOWL�3URFHVVLQJ�0DFKLQHV
$�IHZ�\HDUV�DJR��,�UDQ�D�WHVW�RI�&20��WUDQVDFWLRQV��$'2�WUDQVDFWLRQV��QRW�$'2�1(7���DQG�SXUH�7�64/�WUDQVDFWLRQV�ZLWK�9%��ZULWWHQ�FRPSRQHQWV��,�ZDV�SX]]OHG�ZKHQ�,�VDZ�WKDW�WKH�&20��FRQWUROOHG�WUDQVDFWLRQV�KDG�D�KLJKHU�WKURXJKSXW�WKDQ�WKH�$'2 FRQWUROOHG�WUDQVDFWLRQV��,W�WRRN�PH�D�ZKLOH�WR�XQGHUVWDQG�WKDW�LW�ZDV�RQO\�WUXH�RQ�6\PPHWULFDO�0XOWL�3URFHVVLQJ��603��PDFKLQHV��:KHQ�,�WXUQHG�RII�RQH�RI�WKH�WZR�&38V�LQ�P\�WHVW�DSSOLFDWLRQ�VHUYHU��WKH�WKURXJKSXW�IRU�WKH�$'2�FRQWUROOHG�WUDQVDFWLRQV�DFWXDOO\�LQFUHDVHG�DQG�WKH�UHVXOWLQJ�UHODWLRQ�EHWZHHQ�$'2�WUDQVDFWLRQV�DQG�&20��WUDQVDFWLRQV�WXUQHG�RXW�DV�H[SHFWHG��<RX�ZLOO�ILQG�WKH�UHVXOWV�IURP�D�WHVW�RI�WKH�VDPH�WHFKQLTXHV�EXW�LQ�WKLV�QHZ�HQYLURQPHQW�RI��1(7�DQG�$'2�1(7�RQ�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP�
5HDVRQV�WR�8VH�'LVWULEXWHG�7UDQVDFWLRQV
<RX�PD\�ZRQGHU�ZK\��JLYHQ�WKDW�WKH\�DUH�VR�H[SHQVLYH��,�DP�GLVFXVVLQJ�GLVWULEXWHG�WUDQVDFWLRQV�DW�DOO��7KH�UHDVRQV�DUH�VLPSOH�

x 7KHUH�LV�PRUH�WKDQ�RQH�50² ,I�\RX�KDYH�PRUH�WKDQ�RQH�50�WKDW�PXVW�SDUWLFLSDWH�LQ�WKH�WUDQVDFWLRQV��\RX�VKRXOG�XVH�GLVWULEXWHG�WUDQVDFWLRQV�x &RPSRQHQWV�WKDW�DUH�³XQDZDUH´�RI�HDFK�RWKHU�FRH[LVW² ,I�\RX�QHHG�WR�UHXVH�D�FRPSRQHQW�WKDW�LV�RXW�RI�\RXU�FRQWURO�RU�LI�\RX�GRQ
W�ZDQW�WR�UHZULWH�WKH�FRPSRQHQW�WR�ILW�LQWR�\RXU�DUFKLWHFWXUH�RI�ORFDO�WUDQVDFWLRQV��\RX�FDQ�HDVLO\�VROYH�WKH�SUREOHP�ZLWK�GLVWULEXWHG�WUDQVDFWLRQV�LQVWHDG��7KLV�LV�DOVR�D�XVHIXO�WHFKQLTXH�IRU�XVLQJ�OHJDF\�FRPSRQHQWV�LQ�WKH��1(7�ZRUOG�
&RQFOXVLRQ�DQG�3URSRVDO��&KRRVLQJ�D�7UDQVDFWLRQ�7HFKQLTXH
0\�SURSRVDO�IRU�FKRRVLQJ�D�WUDQVDFWLRQ�WHFKQLTXH�LV�VLPSOH²XVH�SXUH�7�64/�WUDQVDFWLRQV�LI�\RX�RQO\�KDYH�RQH�50��RWKHUZLVH��XVH�&20��WUDQVDFWLRQV��$OVR��XVH�&20��WUDQVDFWLRQV�LI�\RX�QHHG�WUDQVDFWLRQV�WR�VSDQ�XQNQRZQ�FRPSRQHQWV�WKDW�DUH�QRW�DOO�ZLWKLQ�\RXU�FRQWURO��7KLV�LV�DQRWKHU�VLWXDWLRQ�ZKHUH�&20��WUDQVDFWLRQV�VKLQH�7UDQVDFWLRQV�LQ�WKH�3URSRVHG�$UFKLWHFWXUH
7UDQVDFWLRQ�GHVLJQ�LV�H[WUHPHO\�LPSRUWDQW�DQG�ZDV�D�NH\�IDFWRU�,�HYDOXDWHG�ZKHQ�FUHDWLQJ�WKH�DUFKLWHFWXUH�,�GHVFULEHG�LQ�WKH�ODVW�FKDSWHU��,Q�WKLV�VHFWLRQ��,
OO�GLVFXVV�KRZ�WKH�WUDQVDFWLRQV�ILW�LQ�WKH�DUFKLWHFWXUH��%XW�EHIRUH�ZH�GR�WKLV��OHW
V�UHYLHZ�WKH�SURSRVHG�DUFKLWHFWXUH�
5HYLHZ�RI�WKH�3URSRVHG�$UFKLWHFWXUH
)LJXUH�����SUHVHQWV�WKH�DUFKLWHFWXUH�IRU�WKH�VDPSOH�DSSOLFDWLRQ�$FPH�+HOS'HVN��ZKLFK�\RX�ILUVW�VDZ�LQ�&KDSWHU����.HHS�WKLV�ILJXUH�LQ�PLQG�LQ�WKH�IROORZLQJ�GLVFXVVLRQ�RI�ZKDW�,�FRQVLGHU�WREH�LPSRUWDQW�LQIRUPDWLRQ�DERXW�DQ�HDUOLHU�DWWHPSW�RI�DQ�DUFKLWHFWXUH�,�PDGH��7KH�ILJXUH�DSSOLHV�WR�ERWK�P\�ROG�DQG�QHZ�DWWHPSW�
)LJXUH������0\�DUFKLWHFWXUH�SURSRVDO�DSSOLHG�WR�WKH�VDPSOH�DSSOLFDWLRQ�$FPH�+HOS'HVN�

http://safari.informit.com/main.asp?bookname=0672322331&cnode=58
http://www.samspublishing.com/


(DUOLHU�$UFKLWHFWXUH�$WWHPSW
,
YH�XVHG�VHYHUDO�GLIIHUHQW�DUFKLWHFWXUH�SURSRVDOV�RYHU�WKH�\HDUV��2QH�WKDW�,�XVHG�D�ORW²OHW
V�FDOO�LW�WKH�³ROG�DUFKLWHFWXUH´²ORRNV�H[DFWO\�DV�VKRZQ�LQ�)LJXUH������EXW�WKHUH�DUH�D�ORW�RI�GLIIHUHQFHV�WR�WKH�FXUUHQW�SURSRVDO��7KLV�ROG�DUFKLWHFWXUH�LVQ
W�WKH�ODVW�RQH�,�XVHG�EHIRUH�PRYLQJ�WR��1(7��EXW�UDWKHU�VRPHWKLQJ�WKDW�,�XVHG�D�IHZ�\HDUV�DJR��,
G�OLNH�WR�GLVFXVV�LW�KHUH�WR�VKRZ�KRZ�P\�FXUUHQW�DUFKLWHFWXUH�HYROYHG�
:KHQ�XVLQJ�DXWRPDWLF�WUDQVDFWLRQV�LQ�WKH�ROG�DUFKLWHFWXUH��,�RQO\�OHW�WKH�3HUVLVWHQW�$FFHVV�OD\HU�EH�WUDQVDFWLRQDO��VR�DOO�WKH�FODVVHV�LQ�WKH�$SSOLFDWLRQ�OD\HU�DQG�WKH�'RPDLQ�OD\HU�KDG�1RW6XSSRUWHG IRU�WKH�7UDQVDFWLRQ DWWULEXWH���7KH\�FRXOG�DOVR�KDYH�KDG 6XSSRUWHG RU�'LVDEOHG��GHSHQGLQJ�RQ�ZKDW�EHKDYLRU�ZDV�GHVLUHG���7KH�LGHD�ZDV�WR�JHW�WUDQVDFWLRQV�DV�VKRUW�DV�SRVVLEOH�DQG�QRW�WR�OHW�D�WUDQVDFWLRQ�VSDQ�PRUH�WKDQ�RQH�OD\HU�
7KH�PDLQ�GUDZEDFN�ZDV�WKDW�XVLQJ�WUDQVDFWLRQV�RQO\�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�KDG�D�KXJH�LQIOXHQFH�RQ�GHVLJQ��$OO�WUDQVDFWLRQV�KDG�WR�UHDFK�RQH�PHWKRG�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�LQ�RQH�FDOO��2I�FRXUVH��WKLV�LV�SRVVLEOH��EXW�LW�JDYH�XQLQWXLWLYH�FRGH�IRU�WKH�$SSOLFDWLRQ�DQG�'RPDLQ�OD\HUV�DQG�LW�DOVR�PDGH�UHXVLQJ�WKH�'RPDLQ�DQG�3HUVLVWHQW�$FFHVV�FODVVHV�IRU�GLIIHUHQW�$SSOLFDWLRQ�FODVVHV�KDUGHU�
$QRWKHU�GUDZEDFN�ZKHQ�,�XVHG�WKH�DUFKLWHFWXUH�ZLWK�PDQXDO�WUDQVDFWLRQV�ZDV�WKDW�,�UHOLHG�RQ�WKH�VWRUHG�SURFHGXUHV�WR�FRQWURO�WKH�WUDQVDFWLRQV��7KH�SUREOHP�ZDV�ZKHQ�VHYHUDO�VWRUHG�SURFHGXUHV�KDG�WR�EH�FDOOHG�IURP�D�3HUVLVWHQW�$FFHVV�OD\HU�FODVV�WR�SDUWLFLSDWH�LQ�RQH�VLQJOH�WUDQVDFWLRQ��,Q�



WKLV�VLWXDWLRQ��,�OHW�$'2�FRQWURO�WKH�WUDQVDFWLRQ�
<HW�DQRWKHU�QHJDWLYH�DVSHFW�DERXW�WKLV�SURSRVDO�ZDV�WKDW�,�VSOLW�DOO�WKH�FODVVHV�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�LQWR�WZR�FDWHJRULHV²RQH�IRU�IHWFKLQJ�ZLWK�WKH�7UDQVDFWLRQ DWWULEXWH�VHW�WR�6XSSRUWHG DQG�RQH�IRU�ZULWLQJ�ZLWK�WKH�7UDQVDFWLRQ�DWWULEXWH�VHW�WR�5HTXLUHG��<HW�DQRWKHU�GUDZEDFN�ZDV�WKDW�EHFDXVH�,�OHW�WKH�3HUVLVWHQW�$FFHVV�OD\HU�EH�WUDQVDFWLRQDO��,�KDG�LQWHUFHSWLRQ�DQG�QRQGHIDXOW�FRQWH[WV�IRU�ERWK�WKH�FODVVHV�LQ�WKH�$SSOLFDWLRQ�OD\HU�DQG�WKH�3HUVLVWHQW�$FFHVV�OD\HU�
7UDQVDFWLRQV�LQ�WKH�&XUUHQW�3URSRVDO
:KHQ�,�XVH�DXWRPDWLF�WUDQVDFWLRQV�ZLWK�WKH�FXUUHQW�SURSRVDO��,�RQO\�GHFODUH�WUDQVDFWLRQDO�EHKDYLRU�RQ�WKH�FODVVHV�LQ�WKH�$SSOLFDWLRQ�OD\HU�E\�VHWWLQJ�WKH�7UDQVDFWLRQ DWWULEXWH�RI�WKH�WUDQVDFWLRQDO�FODVVHV�WR�5HTXLUHG���7KH�FODVVHV�LQ�WKH�RWKHU�OD\HUV�ZLOO�KDYH�'LVDEOHG DV�WKH�YDOXH�RI�WKHLU�7UDQVDFWLRQ�DWWULEXWH�LI�WKH\�DUHQ
W�6KDUHG��,I�WKH\�DUH�6KDUHG��QR�7UDQVDFWLRQ�DWWULEXWHV�ZLOO�EH�XVHG��QRU�ZLOO�LQKHULWDQFH�IURP�6HUYLFHG&RPSRQHQW���8VXDOO\��WKH�ILUVW�FRQWDFW�ZLWK�WKH�GDWDEDVH�LQ�D�VFHQDULR�ZLOO�EH�GHIHUUHG�XQWLO�WKH�YHU\�HQG�ZKHQ�WKH�64/�VFULSW�LV�WR�EH�H[HFXWHG��&RQVHTXHQWO\��WKH�SK\VLFDO�GDWDEDVH�WUDQVDFWLRQ�ZLOO�QRW�EH�ORQJHU�E\�OHWWLQJ�WKH�$SSOLFDWLRQ�OD\HU�EH�WUDQVDFWLRQDO�
2ZLQJ�WR�WKLV�VROXWLRQ��WKH�GHVLJQ�ZLOO�EH�OHVV�LQIOXHQFHG�E\�WKH�WUDQVDFWLRQ��7KH�XVH�FDVH�FODVV�LQ�WKH�$SSOLFDWLRQ�OD\HU�FDQ�DVN�VHYHUDO�'RPDLQ�DQG�3HUVLVWHQW�$FFHVV�FODVVHV�IRU�KHOS�E\�FDOOLQJ�SULPLWLYH�PHWKRGV��LQVWHDG�RI�KDYLQJ�WR�PRYH�WKH�FRQWURO�RYHU�WR�D�3HUVLVWHQW�$FFHVV�FODVV��7KH�FODVV�UHVLGLQJ�LQ�WKH�$SSOLFDWLRQ�OD\HU�ZLOO�FRQWURO�WKH�FRPSOHWH�XVH�FDVH�DQG��DW�WKH�HQG��ZLOO�VHQG�WKH�64/�VFULSW�WR�D�KHOSHU�FODVV�LQ�WKH 3HUVLVWHQW�$FFHVV�OD\HU�IRU�H[HFXWLRQ�
7DNH�D�ORRN�DW�WKH�LQWHUDFWLRQ�GLDJUDP�LQ�)LJXUH�����IRU�DQ�H[DPSOH�RI�D�FDOO�VHTXHQFH��+HUH��\RX�FDQ�VHH�WKDW�WKH�(UUDQG6DYLQJ FODVV�IURP�WKH�$SSOLFDWLRQ�OD\HU�FRQWUROV�WKH�VFHQDULR��)LUVW��LW�FDOOV�WKH�GR(UUDQG FODVV�LQ�WKH�'RPDLQ�OD\HU�WR�FKHFN�ZKHWKHU�WKH�QHZ�HUUDQG�LV�DFFHSWDEOH�DFFRUGLQJ�WR�WKH�GHILQHG�UXOHV��7KHQ��LW�FDOOV�WKH�SD(UUDQG FODVV�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�WR�UHFHLYH�WKH�UHTXLUHG�URZV�WR�WKH�64/�VFULSW��)LQDOO\��WKH�64/�VFULSW�LV�H[HFXWHG�ZLWK�WKH�SD+HOSHU FODVV�DQG�WKH�SXEOLF�VWRUHG�SURFHGXUH�DB(UUDQGB,QVHUW�� LV�FDOOHG��)LQDOO\��WKH�SULYDWH�VWRUHG�SURFHGXUH�(UUDQGB,QVHUW�� ZLOO�EH�FDOOHG��DQG�WKH�,16(57 VWDWHPHQW�ZLOO�EH�H[HFXWHG�WKHUH�

)LJXUH������,QWHUDFWLRQ�GLDJUDP��VKRZLQJ�DQ�H[DPSOH�RI�D�WUDQVDFWLRQ�

%HFDXVH�DQ�64/�6FULSW�LV�XVHG��WKHUH�LV�QR�QHHG�WR�XVH�$'2�1(7�FRQWUROOHG�WUDQVDFWLRQV��,QVWHDG��WKH�WUDQVDFWLRQ�FDQ�EH�VWDUWHG�DQG�HQGHG�LQ�WKH�64/�6FULSW��7KHUH�LV�QR�UHDO�UHDVRQ�IRU�VSOLWWLQJ�WKH�3HUVLVWHQW�$FFHVV�FODVVHV��SD(UUDQG LQ�)LJXUH������LQWR�WZR�SDUWV�HLWKHU�
7KH�PDLQ�GUDZEDFN�ZLWK�WKH�FXUUHQW�SURSRVDO�LV�WKDW�ZLWK�DXWRPDWLF�WUDQVDFWLRQV��D�PHWKRG�WKDW�GRHV�D�IHWFK�IURP�WKH�GDWDEDVH�DQG�GRHVQ
W�QHHG�D�WUDQVDFWLRQ�ZLOO�JHW�D�'7&�WUDQVDFWLRQ�LI�LW�LV�ORFDWHG�LQ�D�WUDQVDFWLRQDO�$SSOLFDWLRQ�OD\HU�FODVV��:KHQ�PDQXDO�WUDQVDFWLRQV�DUH�XVHG��LW�LVQ
W�D�SUREOHP�WR�KDYH�D�VLQJOH�FODVV�IRU�ERWK�IHWFKLQJ�DQG�XSGDWLQJ�PHWKRGV�EHFDXVH�,�FRQWURO�H[DFWO\�



ZKHQ�WR�VWDUW�DQG�VWRS�WUDQVDFWLRQV��,I�LW�LV�D�UHDO�SUREOHP�ZLWK�DXWRPDWLF�WUDQVDFWLRQV�WKDW�IHWFKLQJ�PHWKRGV�DOVR�VWDUWV�'7&�WUDQVDFWLRQV��WKH�FODVVHV�LQ�WKH�$SSOLFDWLRQ�OD\HU�KDYH�WR�EH�VSOLW��7KLV�LV�XQIRUWXQDWH�EHFDXVH�WKH�XVH�FDVH�WKHQ�QHHGV�WZR�GLIIHUHQW�$SSOLFDWLRQ�OD\HU�FODVVHV��)RUWXQDWHO\��WKH�&RQVXPHU�+HOSHU�OD\HU�FDQ�KLGH�WKH�IDFW�WKDW�WKH�FODVV�KDV�EHHQ�VSOLW�IURP�WKH�&RQVXPHU�OD\HU�$�)OH[LEOH�7UDQVDFWLRQ�'HVLJQ
,I�\RX�IROORZ�WKH�UHFRPPHQGDWLRQ�WR�XVH�ORFDO�WUDQVDFWLRQV�ZKHQ�\RX�RQO\�KDYH�RQH�50��EXW�ZDQW�WR�SUHSDUH�IRU�D�SRVVLEOH�IXWXUH�FKDQJH�WR�GLVWULEXWHG�WUDQVDFWLRQV�DQG�KDYH�DV�IHZ�SURJUDPPLQJ�FKDQJHV�DV�SRVVLEOH��WKHUH�DUH�D�FRXSOH�RI�WKLQJV�WR�WKLQN�DERXW�
7UDQVDFWLRQ�&RQWURO
$VVXPH�\RX�KDYH�IROORZHG�WKH�DUFKLWHFWXUH�WKDW�,KDYH�SURSRVHG��)RU�VLPSOLFLW\
V�VDNH��ZH�RQO\�KDYH�RQH�URRW�FRPSRQHQW�LQ�WKH�$SSOLFDWLRQ�OD\HU�WKDW�LV�FDOOHG�(UUDQG6ROYLQJ LQ�WKLV�VFHQDULR��,W�ZLOO�XVH�D�FRPSRQHQW�FDOOHG�SD+HOSHU LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU��,Q�WXUQ��WKH�SD+HOSHU ZLOO�XVH�D�VWRUHG�SURFHGXUH�FDOOHG�DB(UUDQGB&ORVH����7KH�VWRUHG�SURFHGXUH�ZLOO�83'$7( D�URZ�LQ�WKH�HUUDQG WDEOH�DQG�,16(57 D�URZ�WR�WKH�DFWLRQ WDEOH��%HFDXVH�WKHUH�LV�RQO\�RQH�50�LQYROYHG�LQ�WKH�WUDQVDFWLRQ��,�DP�XVLQJ�D�ORFDO�WUDQVDFWLRQ�LQ�WKH�VWRUHG�SURFHGXUH��/LVWLQJ����VKRZV�KRZ�WKLV�PD\�ORRN��LQ�D�VLPSOLILHG�YHUVLRQ�

1RWH
,�ZLOO�GLVFXVV�HUURU�WUDSSLQJ�LQ�JUHDWHU�GHSWK�LQ�&KDSWHU���

/LVWLQJ�����([FHUSW IURP�6WRUHG�3URFHGXUH�6KRZLQJ�D�6LPSOLILHG�3XUH�7�64/�7UDQVDFWLRQ
%(*,1�75$16$&7,21
83'$7(�HUUDQG6(7�FORVHGE\� �#XVHU,G��FORVHGGDWHWLPH� �*(7'$7(����VROXWLRQ� �#VROXWLRQ:+(5(�LG� �#LG,16(57�,172�DFWLRQ�LG��HUUDQGBLG������9$/8(6�#DFWLRQ,G��#LG������
&200,7�75$16$&7,21
7UDQVDFWLRQ�$WWULEXWH�9DOXH
+RZ�VKRXOG�\RX�GHFODUH�WKH�WUDQVDFWLRQ�UHODWHG�DWWULEXWHV�IRU�WKH�FRPSRQHQWV�LQ�WKLV�VLWXDWLRQ�ZKHQ�SXUH�7�64/�WUDQVDFWLRQV�DUH�XVHG"�7KHUH�DUH�VHYHUDO�FRUUHFW�ZD\V�WR�GR�LW��2QH�SRVVLEOH�SURSRVDO�LV�WR�XVH�WKH�VHWWLQJV�VKRZQ�LQ�7DEOH�����

1RWH
,�DVVXPH�KHUH�WKDW�SD+HOSHU LVQ
W�6KDUHG��$V�\RX�UHDG�LQ�&KDSWHU����LW�LV�SUHIHUDEOH�WR�XVH 6KDUHG ZKHQHYHU�SRVVLEOH�IURP�D�SHUIRUPDQFH�SHUVSHFWLYH�

7DEOH �����7UDQVDFWLRQ�6HWWLQJV��3URSRVDO��&RPSRQHQW 7UDQVDFWLRQ�7UDQVDFWLRQ2SWLRQ�(UUDQG6ROYLQJ 6XSSRUWHGSD+HOSHU 6XSSRUWHG
%HFDXVH�(UUDQG6ROYLQJ LV�WKH�URRW�FRPSRQHQW�IRU�WKLV�VFHQDULR�DQG�XVHV�6XSSRUWHG WUDQVDFWLRQV��WKHUH�ZLOO�EH�QR�'7&�WUDQVDFWLRQ�VWDUWHG��7KLV�LV�H[DFWO\�WKH�UHVXOW�,�ZDQW��%XW�GLG�,�DFKLHYH�WKH�UHVXOW�LQ�WKH�FKHDSHVW�ZD\"�1R��,�FDQ�GR�EHWWHU�WKDQ�WKLV��$�VOLJKW�LPSURYHPHQW�ZRXOG�EH�WR�FKDQJH�SD+HOSHU WR�KDYH�'LVDEOHG LQVWHDG�RI�6XSSRUWHG��7KLV�PDNHV�LW�SRVVLEOH�WR�VDYH�RQH�FRQWH[W��EXW�,
P�VWLOO�QRW�VDWLVILHG��/HW
V�LQYHVWLJDWH�ZK\�QRW�
:KHQ�6XSSRUWHG LV�XVHG�DV�WKH�7UDQVDFWLRQ�7UDQVDFWLRQ2SWLRQ� YDOXH��LW�PHDQV�WKDW�\RX�KDYH�WR�XVH�MXVW�LQ�WLPH�DFWLYDWLRQ��-,7���$V�\RX�UHFDOO�IURP�WKH�GLVFXVVLRQ�DERXW�-,7�LQ�&KDSWHU����,�
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SUHIHU�WR�XVH�-,7�RQO\�ZKHQ�,�QHHG�&20��WUDQVDFWLRQV��VR�WKLV�LVQ
W�WKH�SHUIHFW�VROXWLRQ��$QRWKHU�ZD\�WR�VHH�LW�LV�WKDW�EHFDXVH�6XSSRUWHG UHTXLUHV�LQWHUFHSWLRQ��REMHFWV�RI�WKLV�FRPSRQHQW�FDQ
W�JR�WR�WKH�GHIDXOW�FRQWH[W�
%HIRUH�\RX�VD\�WKDW�\RX�GRQ
W�OLNH�WKLV�VROXWLRQ��UHPHPEHU�WKDW�ZLWKRXW�DQ\�UHGHFODUDWLRQV��LQVWDQFHV�RI�ERWK�WKH�FRPSRQHQWV�FDQ�SDUWLFLSDWH�LQ�D�&20��WUDQVDFWLRQ��,I�\RX�UHDOO\�QHHG�WKH�FRPSRQHQWV�WR�EH�DEOH�WR�SDUWLFLSDWH�LQ�D�&20��WUDQVDFWLRQ��WKLV�VROXWLRQ�LVQ
W�VR�EDG�DIWHU�DOO���,W
V�QRW�DOO�WKDW�LW�WDNHV��EXW�LW
V�WKH�ILUVW�VWHS��
$�PRUH�HIILFLHQW�GHFODUDWLRQ�ZRXOG�EH�DV�VKRZQ�LQ�7DEOH������LQ�ZKLFK�WKH�FRPSRQHQWV�FDQ�VWLOO�SDUWLFLSDWH�LQ�DQ�RXWHU�&20��WUDQVDFWLRQ�

7DEOH �����7UDQVDFWLRQ�6HWWLQJV��3URSRVDO��&RPSRQHQW 7UDQVDFWLRQ�7UDQVDFWLRQ2SWLRQ�(UUDQG6ROYLQJ 'LVDEOHGSD+HOSHU 'LVDEOHG
1RZ�WKHUH�ZLOO�EH�QR�LQWHUFHSWLRQ��LI�QR�LQVWDQFHV�RI�WKRVH�FRPSRQHQWV�ZLOO�FR�ORFDWH�LQ�D�FRQWH[W�WKDW�XVHV�LQWHUFHSWLRQ���7KHUH�LV�DOVR�WKH�SRVVLELOLW\�RI�FR�ORFDWLRQ�WKDW�,�GLVFXVVHG�LQ�&KDSWHU����/HVV�PHPRU\�ZLOO�EH�XVHG�DQG�WKHUH�ZLOO�EH�OHVV�RYHUKHDG�IRU�FUHDWLRQ�DQG�FDOOLQJ�PHWKRGV�
7KH�JRRG�WKLQJ�LV�WKDW�LI�\RX�DGG�D�QHZ�FRPSRQHQW�WKDW�UHTXLUHG�D�WUDQVDFWLRQ��VD\�&XVWRPL]HG(UUDQG6ROYLQJ��D�FUHDWHG�LQVWDQFH�RI�(UUDQG6ROYLQJ FDQ�SDUWLFLSDWH�LQ�WKH�WUDQVDFWLRQ��7KLV�DVVXPHV�WKDW�LQVWDQFHV�RI�(UUDQG6ROYLQJ PXVW�FR�ORFDWH�LQ�WKH�FRQWH[W�RI�LQVWDQFHV�RI�&XVWRPL]HG(UUDQG6ROYLQJ��:H�WKHQ�KDYH�WKH�EHVW�RI�ERWK�ZRUOGV�
7KH�GUDZEDFN�LV�WKDW�FR�ORFDWLRQ�LV�RIWHQ�D�SUREOHP�IRU�LQVWDQFHV�LQ�WKH�$SSOLFDWLRQ�OD\HU�EHFDXVH�WKDW�OD\HU�RIWHQ�UHTXLUHV�FRPSRQHQW�OHYHO�VHFXULW\��DQG�WKHQ�FR�ORFDWLRQ�LV�LPSRVVLEOH��7KLV�LV�DOVR�WKH�FDVH�IRU�URRW�FRPSRQHQWV��,I�WKH�FRQVXPHU�LV�:LQGRZV�)RUPV�RQ�DQRWKHU�PDFKLQH��WKHUH�LV�QR�FRQWH[W�WR�FR�ORFDWH�LQ�IRU�WKH�$SSOLFDWLRQ�/D\HU�FODVV��:H�VKRXOG�VWLOO�XVH�WKH�VHWWLQJV�IURP�7DEOH������EXW�LQVWDQFHV�RI�D�QHZ�DQG��WRGD\��XQNQRZQ�FRPSRQHQW�FDQ
W�VWDUW�D�WUDQVDFWLRQ�LQ�ZKLFK�LQVWDQFHV�RI�(UUDQG6ROYLQJ FDQ�SDUWLFLSDWH��,Q�DQ\�FDVH��ZH�KDYH�GHFODUHG�WUDQVDFWLRQ�DWWULEXWHV�DV�EHLQJ�DV�HIILFLHQW�DV�SRVVLEOH�IRU�WKH�FXUUHQW�VLWXDWLRQ��$QG�ZH�KDYHQ
W�FUHDWHG�DQ\�REVWDFOHV�VR�IDU�IRU�HDVLO\�FKDQJLQJ�WKH�WUDQVDFWLRQ�WHFKQLTXH�WR�&20��WUDQVDFWLRQV�
&KDQJLQJ�WKH�9DOXHV�IRU�7UDQVDFWLRQ�$WWULEXWHV
$W�ILUVW�,�WKRXJKW�,
G�UHFRPPHQG�WKH�VROXWLRQ�WKDW�,
P�QRZ�LQ�WKH�PLGGOH�RI�GHVFULELQJ�DV�D�PHDQV�IRU�DGPLQLVWUDWRUV�WR�FKDQJH�WUDQVDFWLRQ�WHFKQLTXHV�ZKHQ�WKH\�QHHGHG�WR��:KHQ�,�PHQWLRQHG�WKLV�LGHD�WR�-RH�/RQJ�DW�0LFURVRIW��KH�VWURQJO\�GLVDJUHHG��DQG�ZH�KDG�D�ORQJ�GLVFXVVLRQ�RQ�WKH�PDWWHU��+LV�PDLQ�FRQFHUQ�ZDV�WKDW�DGPLQLVWUDWRUV�FDQ
W�NQRZ�DERXW�WKH�LQQHU�ZRUNLQJV�RI�WKH�FRPSRQHQWV�DQG�WKH�DVVXPSWLRQV�WKH�SURJUDPPHUV�PDGH�ZKHQ�WKH\�ZURWH�WKH�FRGH��(YHQ�IRU�ZHOO�DQG�VWULFWO\�DUFKLWHFWHG�FRPSRQHQWV�ZLWK�IXOO�GRFXPHQWDWLRQ�RI�VXSSRUWHG�WUDQVDFWLRQ�VHWWLQJV��WKHUH�LV�D�ULVN�WKDW�WKH�DGPLQLVWUDWRU�PD\�PDNH�D�VPDOO�PLVWDNH��$QG�ZH�DOO�NQRZ�ZKDW�RQH�PLVWDNH�FDQ�GR�WR�WKH�WUDQVDFWLRQV��7KH�UHDVRQ�IRU�XVLQJ�GHFODUDWLYH�WUDQVDFWLRQV�LVQ
W�WR�PDNH�WUDQVDFWLRQ�VHPDQWLFV�HDVLHU�IRU�DGPLQLVWUDWRUV�WR�PDLQWDLQ��HDVLHU�IRU�GHYHORSHUV�WR�SURJUDP��RU�PRUH�HIILFLHQW��7KH�UHDVRQ�LV�FRUUHFWQHVV�
,I�ZH�FRPSDUH�VRPH�RI�WKH�(QWHUSULVH6HUYLFHV DWWULEXWHV�ZLWK�RWKHU�DWWULEXWHV�LQ��1(7��WKHUH�LV�D�IXQGDPHQWDO�GLIIHUHQFH��6RPH�RI�WKH�(QWHUSULVH6HUYLFHV DWWULEXWHV�FDQ�EH�FKDQJHG�IURP�RXWVLGH�RI�WKH�FRGH��,Q�WKH�IXWXUH��LW�ZLOO�SUREDEO\�FKDQJH��VR�ZH�FDQ�ORFN�WKH�VHWWLQJV��EXW�IRU�WKH�WLPH�EHLQJ��LW
V�YHU\�HDV\�IRU�VRPHRQH�WR�FKDQJH�WKH�VHWWLQJV�LQ�WKH�&RPSRQHQW�6HUYLFHV�([SORUHU�
$QRWKHU�IODZ�ZLWK�P\�RULJLQDO�UHDVRQ�IRU�P\�LGHD�ZDV�WKDW�WKH�DGPLQLVWUDWRU�KDV�OLWWOH�RSSRUWXQLW\�WR�PDNH�XVH�RI�WKH�IOH[LELOLW\�,�ZDV�DERXW�WR�SURSRVH��7KHUH�DUH�WZR�EDVLF�VLWXDWLRQV�ZKHQ�WKH�WUDQVDFWLRQ�WHFKQLTXH�QHHGV�WR�EH�FKDQJHG�

x 7KH�FXUUHQW�FRPSRQHQWV�DOVR�QHHG�WR�KLW�DQRWKHU�50�x 7KH�FXUUHQW�FRPSRQHQWV�QHHG�WR�EH�XVHG�E\�RWKHU�FRPSRQHQWV��ZKLFK�LQ�WXUQ�KLW�DQRWKHU�50��RU�WKH\�XVH�DQRWKHU�DUFKLWHFWXUH�IRU�FRQWUROOLQJ�WUDQVDFWLRQV�
,Q�WKH�ILUVW�FDVH��LW�ZLOO�XVXDOO\�EH�WKH�GHYHORSHUV�ZKR�PDNH�WKDW�FKDQJH�DQ\ZD\��,Q�WKH�VHFRQG�FDVH��,�WKLQN�LW
V�UHDVRQDEOH�WR�FRQWDFW�WKH�GHYHORSHUV�WRR�
$QRWKHU�UHDVRQ²DQG�FHUWDLQO\�D�ELJ�RQH²IRU�QRW�OHWWLQJ�DGPLQLVWUDWRUV�FKDQJH�WKH�VHWWLQJV�LQ�WKH�&RPSRQHQW�6HUYLFHV�([SORUHU�IRU�FHUWDLQ�DWWULEXWHV�LV�WKDW�WKH�FRPPRQ�ODQJXDJH�UXQWLPH�ZRQ
W�ORRN�LQ�WKH�&20��FDWDORJ��EXW�UDWKHU�LQ�WKH�PHWD�GDWD�IRU�WKH�DVVHPEO\�WR�NQRZ�KRZ�WR�GHDO�ZLWK�FRPSRQHQWV�UHJDUGLQJ�2EMHFW�3RROLQJ��IRU�H[DPSOH��7KH�RQO\�YDOXHV�WKDW�VKRXOG�EH�FKDQJHG�LQ�WKH�&RPSRQHQW�6HUYLFHV�([SORUHU�DUH�GHSOR\PHQW�UHODWHG�YDOXHV��VXFK�DV�REMHFW�FRQVWUXFWLRQ�VWULQJV��QXPEHU�RI�REMHFWV�LQ�WKH�REMHFW�SRROV��DQG�VLPLODU�GHSOR\PHQW�UHODWHG�YDOXHV²QRW�WKH�VHWWLQJV��IRU�H[DPSOH��WKDW�HQDEOH�REMHFW�FRQVWUXFWLRQ�VWULQJV�RU�REMHFW�SRROLQJ�
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6R��-RH�ZRQ�WKH�EDWWOH��,�DJUHH�ZLWK�KLP�WKDW�VHWWLQJ�WKH�WUDQVDFWLRQ�DWWULEXWHV�LV�D�PDWWHU�IRU�WKH�GHYHORSHUV��%HFDXVH�RI�WKLV��,�KDYH�VOLJKWO\�FKDQJHG�WKH�EDVLF�SXUSRVH�RI�WKH�SURSRVDO��DQG�,
P�QRZ�GLVFXVVLQJ�LW�DV�D�ZD\�IRU�GHYHORSHUV�WR�SUHSDUH�WKHLU�GHVLJQ�DQG�FRGH�IRU�D�IXWXUH�FKDQJH�RI�WUDQVDFWLRQ�WHFKQLTXH��7KH\�ZLOO�FDUU\�RXW�WKH�FKDQJH��EXW�LW�ZLOO�EH�HDVLO\�GRQH�
1RWH
,W�PLJKW�VRXQG�VWUDQJH�WR�WDON�DERXW�WKH�DGPLQLVWUDWRU�DV�D�SHUVRQ�ZKR�ZRXOG�EH�WKLQNLQJ�DERXW�XVLQJ�RQH�RI�\RXU�FRPSRQHQWV�IURP�DQRWKHU�WUDQVDFWLRQDO�FRPSRQHQW��+RZHYHU��LW
V�YHU\�HDV\�WR�SXEOLVK�;0/�:HE�VHUYLFHV�ZKRVH�PHWKRGV�DUH�WUDQVDFWLRQDO�DQG�WKDW�FDOO�\RXU�FRPSRQHQWV��0HDQZKLOH��%L]7DON�KDV�EHHQ�XVHG�WR�RUFKHVWUDWH�D�VROXWLRQ�LQ�ZKLFK�VRPH�RI�\RXU�FRPSRQHQWV�ZLOO�SDUWLFLSDWH��7KLQN�DERXW�WKLV�EHIRUH�\RX�IROORZ�P\�UHFRPPHQGDWLRQ�RI�XVLQJ�'LVDEOHG IRU�WKH�WUDQVDFWLRQ�DWWULEXWH��$UH�WKH�LPSOLFDWLRQV�UHDVRQDEOH�LQ�\RXU�VLWXDWLRQ"

6WDUWLQJ�ZLWK�0DQXDO�7UDQVDFWLRQV
3URJUDPPLQJ�IRU�D�IXWXUH�FKDQJH�RI�WUDQVDFWLRQ�WHFKQLTXH�PXVW�VWDUW�ZLWK�FRGLQJ�IRU�PDQXDO�WUDQVDFWLRQV�DQG�WKHQ�PRYH�WR�DXWRPDWLF�WUDQVDFWLRQV��DQG�QRW�WKH�RWKHU�ZD\�DURXQG��:K\"�,I�HYHU\WKLQJ�ZRUNV�ZHOO�IRU�PDQXDO�WUDQVDFWLRQV��WKHUH�LV�D�JRRG�FKDQFH�WKDW�LW�ZLOO�ZRUN�ZHOO�IRU�DXWRPDWLF�WUDQVDFWLRQV�WRR�
2Q�WKH�RWKHU�KDQG��LI�\RX�VWDUW�FRGLQJ�IRU�DXWRPDWLF�WUDQVDFWLRQV��LW
V�YHU\�FRPPRQ�WR�XVH�VHYHUDO�FRQQHFWLRQV�LQ�WKH�VDPH�WUDQVDFWLRQ�VR�WKDW�SDUWLFLSDWLQJ�FRPSRQHQWV�RSHQ�WKHLU�RZQ�FRQQHFWLRQV��7KLV�ZRUNV�WKDQNV�WR�DXWR�HQOLVW��VR�WKDW�DOO�WKH�FRQQHFWLRQV�ZLOO�EH�HQOLVWHG�LQ�WKH�DXWRPDWLF�WUDQVDFWLRQ��,Q�D�ZD\��WKLV�LV�LQIRUPDWLRQ�KLGLQJ��ZKLFK�,�QRUPDOO\�DSSUHFLDWH��EHFDXVH�WKH�GLIIHUHQW�FRPSRQHQWV�DUH�PRUH�VKLHOGHG�IURP�HDFK�RWKHU�VR�WKH\�ZRQ
W�VHQG�DURXQG�D�FRQQHFWLRQ�REMHFW��2Q�WKH�RWKHU�KDQG��WKLV�LV�OHVV�HIILFLHQW�WKDQ�OHWWLQJ�DOO�LQVWDQFHV�WKDW�SDUWLFLSDWH�LQ�WKH�WUDQVDFWLRQ�VKDUH�RQH�FRQQHFWLRQ��$V�\RX�VHH��,�SUHIHU�WR�OHW�WKH�LQVWDQFHV�VKDUH�WKH�FRQQHFWLRQ�EHFDXVH�LW
V�HIILFLHQW�DQG�ZRUNV�ZLWK�ERWK�DXWRPDWLF�DQG�PDQXDO�WUDQVDFWLRQV�
,W
V�LPSRUWDQW�WR�QRWH�WKDW�\RX�VKRXOGQ
W�FRXQW�RQ�DOO�50VEHLQJ�DEOH�WR�VXFFHVVIXOO\�FRPPLW�D�WUDQVDFWLRQ�ZKHUH�VHYHUDO�FRQQHFWLRQV�KDYH�EHHQ�XVHG�LQ�WKH�VDPH�'7&�WUDQVDFWLRQ��7KLV�ZRUNV�ZHOO�ZLWK�64/�6HUYHU��KRZHYHU��DW�WKH�WLPH�RI�ZULWLQJ�LW�GRHV�QRW�ZRUN�VR�ZHOO�ZLWK��IRU�H[DPSOH��,QJUHV���,
YH�KHDUG�WKDW�D�YHUVLRQ�RI�,QJUHV�WKDW�LV�WR�EH�UHOHDVHG�VRRQ²RU�KDV�EHHQ�UHOHDVHG�ZKHQ�\RX�UHDG�WKLV²ZLOO�VXSSRUW�WUDQVDFWLRQV�WKDW�VSDQ�VHYHUDO�FRQQHFWLRQV��EXW�LW�LVQ
W�GRFXPHQWHG�DV�D�UHTXLUHPHQW�E\�0LFURVRIW�WKDW�³7LJKWO\�&RXSOHG�;$�7KUHDGV´�DUH�D�PXVW�IRU�DQ�50�WR�VXSSRUW�'7&�WUDQVDFWLRQV���$�VDIH�UHFRPPHQGDWLRQ�LV�WR�XVH�RQO\�RQH�FRQQHFWLRQ�LQ�\RXU�'7&�WUDQVDFWLRQV�WRR��2Q�WKH�RWKHU�KDQG��EH�FDUHIXO�WKDW�\RX�GRQ
W�VHQG�D�FRQQHFWLRQ�EHWZHHQ�SURFHVVHV�RU�PDFKLQHV�

1RWH
<RX�ZLOO�VHH�LQ�&KDSWHU�� ZKHUH�,�SURSRVH�KRZ�WR�DFFHVV�WKH�GDWDEDVH��WKDW�RQO\�RQH�PHWKRG�ZLOO�KLW�WKH�GDWDEDVH�IRU�HDFK�VFHQDULR��7KH�SDUWLFLSDWLQJ�LQVWDQFHV�ZLOO�MXVW�DGG�ORJLF�WR�DQ�64/ VFULSW�WKDW�LV�H[HFXWHG�DJDLQVW�WKH�GDWDEDVH�IURP�D�VLQJOH�PHWKRG�DIWHUZDUG�

7KHUH�DUH�WZR�SUREOHPV�LQ�VWDUWLQJ�ZLWK�PDQXDO�WUDQVDFWLRQV�DQG�WKHQ�H[SHFWLQJ�\RXU�FRPSRQHQWV�WR�ZRUN�ZLWK�DXWRPDWLF�WUDQVDFWLRQV�ZLWKRXW�FRGH�FKDQJHV��7KH�ILUVW�LV�WKDW�\RX�KDYH�WR�UHPHPEHU�WKDW�DXWRPDWLF�WUDQVDFWLRQV�UHTXLUH�-,7��VR�WKDW�WKH�PHPEHU�VWDWH�LV�ORVW�ZKHQ�WKH�WUDQVDFWLRQ�HQGV��:KDW�,�PHDQ�LV�WKDW�\RX�KDYH�WR�FRGH�\RXU�ORFDO�WUDQVDFWLRQV�DV�LI�-,7�ZHUH�EHLQJ�XVHG��7KDW�LV�GHILQLWHO\�P\�LQWHQWLRQ�ZLWK�WKH�DUFKLWHFWXUH�SURSRVDO�
7KH�VHFRQG�SUREOHP�LV�WKDW�\RX�JHW�VOLJKWO\�GLIIHUHQW�WUDQVDFWLRQ�VHPDQWLFV�LQ�WKH�WZR�FDVHV��<RX�FDQ�GHOD\�WUDQVDFWLRQ�VWDUW�ZLWK�ORFDO�WUDQVDFWLRQV��DQG�\RX�ZLOO�DOVR��E\�GHIDXOW��ZRUN�ZLWK�DQRWKHU�WUDQVDFWLRQ�LVRODWLRQ�OHYHO��7,/���6R�ZDWFK�RXW�
2QH�&RQWUROOLQJ�3DUW
,W
V�SRVVLEOH�WR�XVH��VD\��%(*,1�75$16$&7,21 DQG�&200,7�75$16$&7,21 LQ�\RXU�VWRUHG�SURFHGXUHV��HYHQ�LI�WKH\�DUH�WR�EH�XVHG�IURP�&20��FRPSRQHQWV��64/�6HUYHU�ZLOO�NHHS�WUDFN�RI�WKH�FXUUHQW�##75$1&2817 WR�GHWHUPLQH�ZKHWKHU�&200,7�75$16$&7,21 UHDOO\�PHDQV�D�&200,7 RU�ZKHWKHU�LW�LV�RQO\�VXEWUDFWLQJ�RQH�IURP�##75$1&2817��7KDW
V�SHUIHFWO\�DFFHSWDEOH�
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1HYHUWKHOHVV��WKHUH�LV�DW�OHDVW�RQH�SUREOHP�ZLWK�WKLV��52//%$&.�75$16$&7,21 ZRQ
W�MXVW�VXEWUDFW���IURP�##75$1&2817��LW�ZLOO�GR�D�52//%$&. RI WKH�FRPSOHWH�WUDQVDFWLRQ��ZKLFK�FDQ�FUHDWH�D�SUREOHP�IRU�WKH�FRPSRQHQWV��,Q�P\�RSLQLRQ��LW
V�PXFK�EHWWHU�WR�GHFLGH�RQ�MXVW�ZKR�LV�UHVSRQVLEOH�IRU�GRLQJ�VRPHWKLQJ��DQG�WKHQ�QRERG\�HOVH�ZLOO�LQWHUIHUH���$W�OHDVW�QRW�DV�ORQJ�DV�WKH�ILUVW�SDUW\�GRHV�WKH�MRE�� 7KHUHIRUH��,�ZRQ
W�GR�D�%(*,1�75$16$&7,21 DQG�&200,7�75$16$&7,21�52//%$&.�75$16$&7,21 LQ�P\�VWRUHG�SURFHGXUHV�LI�&20��WUDQVDFWLRQV�DUH�UHVSRQVLEOH�IRU�WDNLQJ�FDUH�RI�WKH�WUDQVDFWLRQV��+RZHYHU��WKLV�PDNHV�D�UHDO�PHVV�LI�WKH�VWRUHG�SURFHGXUHV�DUH�DOVR�WR�EHXVHG�IURP�RWKHU�FRQVXPHUV�WKDW�GRQ
W�KDQGOH�WUDQVDFWLRQV�RQ�WKHLU�RZQ�
0RYLQJ�IURP�DXWRPDWLF�WR�PDQXDO�WUDQVDFWLRQV�IRU�VRPH�VFHQDULRV�ZLOO�DOVR�WDNH�D�ORW�RI�ZRUN��+RZHYHU��,�XVH�WKH�VROXWLRQ�WR�WKH�SUREOHP�VKRZQ�LQ�/LVWLQJ������##75$1&2817 LV�VWRUHG�LQ�D�ORFDO�YDULDEOH�ZKHQ�WKH�VWRUHG�SURFHGXUH�LV�HQWHUHG��:KHQ�WKH�VWRUHG�SURFHGXUH�LV�DERXW�WR�VWDUW�D�WUDQVDFWLRQ��LW�LQYHVWLJDWHV�ZKHWKHU�WKHUH�LV�DOUHDG\�DQ�DFWLYH�WUDQVDFWLRQ��,I�WKHUH�LV��WKHUH�ZRQ
W�EH�DQRWKHU�%(*,1�75$16$&7,21��$W�&200,7�52//%$&. WLPH��D�VLPLODU�WHFKQLTXH�LV�XVHG��,I�WKHUH�ZDVQ
W�DQ�DFWLYH�WUDQVDFWLRQ�ZKHQ�WKH�VWRUHG�SURFHGXUH�ZDV�HQWHUHG��LW�VKRXOG�EH�&200,7WHG�52//HG%$&. QRZ��<RX�VKRXOG�DOVR�DGG�WR�WKLV�WKH�FULWHULD�WKDW�WKHUH�PXVW�EH�DQ�DFWLYH�WUDQVDFWLRQ���7KHUH�FDQ�QRZ�EH�VHYHUDO�&200,7 VHFWLRQV�LQ�WKH�VWRUHG�SURFHGXUH�ZLWKRXW�FUHDWLQJ�DQ\�SUREOHPV���&OHDQ�DQG�VLPSOH�
/LVWLQJ�����([FHUSW�IURP�D�6WRUHG�3URFHGXUH�6KRZLQJ�+RZ�WR�:ULWH�)OH[LEOH�7UDQVDFWLRQ�&RGH
6(7�#WKH7UDQ&RXQW$W(QWU\� �##75$1&2817,)�#WKH7UDQ&RXQW$W(QWU\� ���%(*,16(7�75$16$&7,21�,62/$7,21�/(9(/�6(5,$/,=$%/(%(*,1�75$1(1'
83'$7(�����$QRWKHU�'0/�VWDWHPHQW���,16(57���

([LW+DQGOHU�,)�#WKH7UDQ&RXQW$W(QWU\� ���$1'�##75$1&2817�!���%(*,1,)�#DQ(UURU� ���%(*,1&200,7�75$1(1'(/6( %(*,152//%$&.�75$1(1'(1'
1RWH
2UDFOH��'%���DQG�HYHQ�WKH�64/����VWDQGDUG�GR�QRW�VXSSRUW�%(*,1�75$16$&7,21��EXW�WKH�ILUVW�64/�FRPPDQG�ZLOO�VWDUW�WKH�WUDQVDFWLRQ�

6RPHWKLQJ�HOVH�\RX�PD\�QHHG�WR�DGG�WR�WKLV�VROXWLRQ�LV�KDQGOLQJ�WKH�WUDQVDFWLRQV�WKDW�VSDQ�RYHU�VHYHUDO�VWRUHG�SURFHGXUHV�IURP�\RXU�$'2�1(7�FRGH��7KHQ�\RX�FDQ�XVH�&RQWH[W8WLO�,V,Q7UDQVDFWLRQ�� WR�GHWHUPLQH�ZKHWKHU�\RX�VKRXOG�VWDUW�D�QHZ�$'2�1(7�WUDQVDFWLRQ���<RX�FRXOG�DOVR�DVN�WKH�GDWDEDVH�VHUYHU�IRU�WKH�##75$1&2817 YDOXH�IURP�\RXU�FRPSRQHQW��EXW�WKDW�ZRXOG�OHDG�WR�RQH�PRUH�URXQG�WULS��DQG�\RX�GHILQLWHO\�GRQ
W�ZDQW�WKDW��
1RWH
,QVWHDG�RI�VWDUWLQJ�WUDQVDFWLRQV�WKDW�PXVW�VSDQ�VHYHUDO�VWRUHG�SURFHGXUHV�IURP�$'2�1(7��,�GHDO�ZLWK�WKLV�LQ�WKH�64/�VFULSW��7KLV�LV�DW�WKH�KHDUW�RI�WKH�GDWD�DFFHVV�SDWWHUQ�SUHVHQWHG�LQ�&KDSWHU���

7UDQVDFWLRQ�,VRODWLRQ�/HYHO��7,/�
,I�\RX�XVH�&20��WUDQVDFWLRQV��WKH�7UDQVDFWLRQ�,VRODWLRQ�/HYHO��7,/��ZLOO�EH�VHW�IRU�\RX��,Q�WKH�FDVH�RI�&20�������\RX�FDQ�FRQILJXUH�WKH�7,/�\RX�ZDQW�WR�KDYH��)RU�&20�������LW�ZLOO�DOZD\V�EH�6(5,$/,=$%/(��,W
V�EHWWHU�WR�EH�VDIH�WKDQ�VRUU\�

1RWH
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<RX�FDQ�FKDQJH�WKH�7,/�ZLWKLQ�&20������WUDQVDFWLRQV�E\�XVLQJ�6(7�75$16$&7,21�,62/$7,21�/(9(/ VWDWHPHQWV�DQG�RSWLPL]HU�KLQWV��:LWK�64/�6HUYHU��WKLV�KDV�D�GLUHFW�HIIHFW��EXW�ZDWFK�RXW�EHFDXVH�WKH�EHKDYLRU�GLIIHUV�EHWZHHQ�GLIIHUHQW�GDWDEDVH�SURGXFWV�

,I�\RX�XVH�PDQXDO�WUDQVDFWLRQV��\RX�KDYH�WR�VHW�WKH�7,/�RQ�\RXU�RZQ���7KH�GHIDXOW�IRU�06�64/�LV�5($'�&200,77('���,�W\SLFDOO\�GR�WKLV�ZKHQ�,�VWDUW�WKH�WUDQVDFWLRQ�VHHQ�LQ�/LVWLQJ������7KH�SUREOHP�LV�WKDW��IRU�LQVWDQFH��D�SXEOLF�VWRUHG�SURFHGXUH�GRHVQ
W�NQRZ�ZKLFK�7,/�LV�QHHGHG�E\�D�XVHG�SULYDWH�VWRUHG�SURFHGXUH��,W�PLJKW�WKHQ�EH�WKH�FDVH�WKDW WKH�SXEOLF�VWRUHG�SURFHGXUH�6(7V�5(3($7$%/(�5($'��EXW�WKH�SULYDWH�VWRUHG�SURFHGXUH�QHHGV�6(5,$/,=$%/(��,Q�WKLV�FDVH��WKH�SULYDWH�VWRUHG�SURFHGXUH�PXVW�KDYH�LWV�VHWWLQJ�RXWVLGH�RI�WKH�,) FODXVH��VR�LW�H[HFXWHV�HYHQ�LI�WKH�SULYDWH�VWRUHG�SURFHGXUH�ZRQ
W�VWDUW�WKH�WUDQVDFWLRQ��6HH�/LVWLQJ�����IRU�DQ�H[DPSOH��:KHQ�WKH�FRGH�LQ�/LVWLQJ����H[HFXWHV��WKHUH�LV�DOUHDG\�DQ�DFWLYH�WUDQVDFWLRQ��#WKH7UDQ&RXQW$W(QWU\ LV�QRW����VR�WKH�%(*,1�75$16$&7,21 ZRQ
W�H[HFXWH���EXW�WKH�7,/�ZLOO�VWLOO�EH�LQFUHDVHG�
/LVWLQJ�����,QFUHDVLQJ�WKH�7,/�:LWKLQ�D�7UDQVDFWLRQ
6(7�75$16$&7,21�,62/$7,21�/(9(/�6(5,$/,=$%/(,)�#WKH7UDQ&RXQW$W(QWU\� ���%(*,1%(*,1�75$16$&7,21(1'
$V�\RX�XQGHUVWDQG��LW
V�YHU\ GDQJHURXV�WR�FKDQJH�WKH�7,/�LQ�FRGH�GRZQ�WKH�FDOO�VWDFN��EXW�DV�ORQJ�DV�\RX�RQO\�LQFUHDVH�LW��LW
V�XVXDOO\�DFFHSWDEOH��+RZ�FDQ�\RX�NQRZ�WKDW�\RX�KDYH�RQO\�LQFUHDVHG�WKH�7,/"�<RX�FDQ�XVH�'%&&�86(5237,216 DQG�ILQG�DQ�HQWU\�FDOOHG�LVRODWLRQ�OHYHO WKDW�WHOOV�\RX�WKH�FXUUHQW�7,/��,I�\RX�GRQ
W�ILQG�WKDW�HQWU\��WKH�7,/�KDVQ
W�EHHQ�FKDQJHG�DQG�LW�KDV�WKH�GHIDXOW�YDOXH��2Q�WKH�RWKHU�KDQG��WR�DYRLG�XVLQJ�WKLV�IRU�P\�FRGH��VHWWLQJ�WKH�7,/�RQO\�WR�6(5,$/,=$%/( FDQ�EH�GRQH�RXWVLGH�WKH�,)�FODXVH��DV�VKRZQ�LQ�/LVWLQJ�����
7R�VXPPDUL]H��,�XVH�WKH�IROORZLQJ�UXOHV�IRU�P\�VWRUHG�SURFHGXUHV�

x ,I�D�WUDQVDFWLRQ�LV�QHHGHG��LW�ZLOO�EH�VWDUWHG��EXW�RQO\�LI�WKHUH�LVQ
W�D�FXUUHQW�WUDQVDFWLRQ�x 7,/�LV�QRW�6(7 LI�D�WUDQVDFWLRQ�LV�DOUHDG\�VWDUWHG��H[FHSW�LI�6(5,$/,=$%/( LV�WKH�QHHGHG�OHYHO��7KDW�LV��6(5,$/,=$%/( ZLOO�EH�6(7��HYHQ�LI�WKHUH�LV�D�FXUUHQW�WUDQVDFWLRQ�
,�XVH�WKH�IROORZLQJ�UXOHV�ZKHQ�,�JHQHUDWH�WKH�64/�VFULSW�LQ�WKH�FRPSRQHQWV�

x ,I�WKH�64/�VFULSW�RQO\�FDOOV�RQH�VWRUHG�SURFHGXUH��D�WUDQVDFWLRQ�LV�QRW�VWDUWHG�IURP�WKH�64/�VFULSW���7KH�VWRUHG�SURFHGXUH�VWDUWV�D�WUDQVDFWLRQ�LI�LW�LV�QHHGHG��x ,I�WKH�64/�VFULSW�FDOOV�PRUH�WKDQ�RQH�VWRUHG�SURFHGXUH��WKH�64/�VFULSW�VWDUWV�D�WUDQVDFWLRQ��LI�LW�LV�QHHGHG���8QIRUWXQDWHO\��WKH�RQO\�VROXWLRQ�KHUH�LV�WKDW�WKH�LQYROYHG�VWRUHG�SURFHGXUHV�PXVW�EH�LQYHVWLJDWHG�WR�GHFLGH�ZKHWKHU�D�WUDQVDFWLRQ�LV�QHHGHG�DQG�VKRXOG�EH�VWDUWHG�IURP�WKH�64/�VFULSW�DQG�ZKDW�7,/�LV�QHHGHG��7KLV�FDQ�EH�WURXEOHVRPH��EXW�WKHUH�LV�QR�VKRUWFXW�
$V�\RX�NQRZ��,�ORYH�WR�FHQWUDOL]H�FRGH��VR�,�WULHG�WR�ZULWH�KHOSHU�VWRUHG�SURFHGXUHVIRU�P\�%(*,1�75$16$&7,21 EORFN�DQG�P\�EORFN�IRU�HQGLQJ�WUDQVDFWLRQV��7KLV�ZRXOG�KDYH�JLYHQ�PH�FOHDQHU�DQG�VPDOOHU�VWRUHG�SURFHGXUHV��DQG�,�FRXOG�DOVR�KDYH�KLGGHQ�LPSOHPHQWDWLRQ�GHWDLOV��VXFK�DV�WKDW�RQO\�6(5,$/,=$%/( VKRXOG�EH�6(7 HYHQ�LI�D�WUDQVDFWLRQ�LVQ
W�WR�EH�VWDUWHG��8QIRUWXQDWHO\��,�IDLOHG�EHFDXVH�64/�6HUYHU�PRQLWRUV�WKDW�WKH�##75$1&2817 PXVW�KDYH�WKH�VDPH�YDOXH�ZKHQ�\RX�H[LW�D�VWRUHG�SURFHGXUH�DV�ZKHQ�\RX�HQWHUHG�LW��2WKHUZLVH��WKHUH�ZLOO�EH�DQ�HUURU�

1RWH
$�FROOHDJXH�RI�PLQH�RQFH�VDLG�WKDW�XVLQJ�D KLJK��DQG�FRUUHFW��7,/�LV�LPSRUWDQW�LI�\RX�ZRUN�ZLWK�EDQN�DSSOLFDWLRQV��EXW�\RX�FDQ�FKHDW�D�ELW�DQG�GHFUHDVH�LW�IRU�VLPSOH�DGPLQLVWUDWLYH�DSSOLFDWLRQV��7KLV�PD\�VRXQG�OLNH�D�GDQJHURXV�YLHZSRLQW��EXW�GRQ
W�IRUJHW�WKH�FRQWH[W��,Q�VRPH�DSSOLFDWLRQV��D�KLJK�7,/�PD\�EH�YHU\�H[SHQVLYH�DQG��DW�WKH�VDPH�WLPH��XQQHFHVVDU\��$�W\SLFDO�H[DPSOH�LV�DSSOLFDWLRQV�WKDW�JHQHUDWH�VWDWLVWLFDO�LQIRUPDWLRQ�
,I�\RX�DUH�XQVXUH�DERXW�ZKLFK�7,/�WR�XVH�IRU�D�FHUWDLQ�VFHQDULR��JR�IRU�D�KLJKHU�RQH��SUHVXPDEO\�6(5,$/,=$%/(��2I�FRXUVH��\RX�FRXOG�VWDQGDUGL]H�RQ�6(5,$/,=$%/( IRU�DOO�VFHQDULRV�LQ�WKH�DSSOLFDWLRQ��EXW�,�SUHIHU�WR�XVH�WKH�ORZHVW�FRUUHFW�7,/�IRU�HDFK�VFHQDULR�

$XWR&RPSOHWH�� 9HUVXV�6HW&RPSOHWH���6HW$ERUW��
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$V�\RX�NQRZ��ZLWK�&20��WUDQVDFWLRQV��\RX�PXVW�YRWH�RQ�WKH�RXWFRPH��6KRXOG�LW�EH�&200,7 RU�52//%$&."�(YHQ�LQ�WKLV�FDVH��\RX�KDYH�WR�SD\�H[WUD�DWWHQWLRQ�WR�VXSSRUW�WKH�IOH[LELOLW\�SDWWHUQ�WKDW�,�GLVFXVV�LQ�WKLV�VHFWLRQ��<RX�FDQ�FKHFN�&RQWH[W8WLO�,V,Q7UDQVDFWLRQ�� EHIRUH�\RX�GR�D�6HW&RPSOHWH�� DQG�6HW$ERUW�� WR�GHWHUPLQH�ZKHWKHU�WKHUH�LV�D�WUDQVDFWLRQ�IRU�ZKLFK�RXWFRPH�\RX�PD\�FKRRVH��,I�QRW��WKHUH
V�QR�QHHG�WR�YRWH��DQG�UHPHPEHU�WKDW�6HW&RPSOHWH�� DQG�6HW$ERUW�� GRQ
W�RQO\�YRWH��WKH\�DOVR�VHW�WKH�GRQH�ELW�WR�7UXH��ZKLFK�ZLOO�OHDG�WR�D�GHDFWLYDWLRQ�RI�WKH�REMHFW��%HFDXVH�,�RQO\�XVH�-,7�IRU�FODVVHV�WKDW�XVH�&20��WUDQVDFWLRQV��,�GRQ
W�ZDQW�WKH�GHDFWLYDWLRQ�WR�RFFXU�LQ�RWKHU�VLWXDWLRQV�
$QRWKHU�VROXWLRQ�WR�WKH�SUREOHP�RI�YRWLQJ�IRU�ZKDW�WUDQVDFWLRQ�RXWFRPH�\RX�ZDQW�WR�KDYH�LV�WR�XVH�WKH�$XWR&RPSOHWH�� DWWULEXWH�RQ�WKH�PHWKRGV�IRU�WKH�WUDQVDFWLRQDO�FODVVHV�LQVWHDG��:LWK�$XWR&RPSOHWH����D�UDLVHG�H[FHSWLRQ�LV�XQGHUVWRRG�DV�D�6HW$ERUW����EXW�\RX�GRQ
W�KDYH�WR�ZULWH�DQ\�FRGH�IRU�LW��$W�WKH�VDPH�WLPH��D�PHWKRG�WKDW�HQGV�ZLWKRXW�D�UDLVHG�H[FHSWLRQ�LV�WKRXJKW�RI�DV�EHLQJ�6HW&RPSOHWH���
$�VRPHZKDW�VXEWOH�SRVLWLYH�HIIHFW�RI�$XWR&RPSOHWH�� LV�WKDW�\RX�GRQ
W�KDYH�WR�KDYH�D�&DWFK EORFN�MXVW�WR�JHW�D�SODFH�IRU�\RXU�6HW$ERUW����DV�VKRZQ�LQ�/LVWLQJ������,Q�WKLV�FDVH��\RX�FDQ�MXVW�VNLS�WKH�FDWFK�EORFN�EHFDXVH�QRWKLQJ�LV�UHDOO\�KDSSHQLQJ�H[FHSW�WKH�6HW$ERUW���
/LVWLQJ�����&DWFK�%ORFN�2QO\�'XH�WR�&DOOLQJ�6HW$ERUW��
&DWFK�H�$V�([FHSWLRQ&RQWH[W8WLO�6HW$ERUW��7KURZ�H�
$�SUREOHP�ZLWK�$XWR&RPSOHWH�� LV�WKDW�LI�\RX�JHW�DQ�H[FHSWLRQ�EXW�ZDQW�WR�PDNH�D�FRPSHQVDWLQJ�DFWLRQ�LQ�D�PHWKRG�KLJKHU�XS�LQ�WKH�FDOO�VWDFN�DQG�VWLOO�&200,7 WKH�WUDQVDFWLRQ��LW�LV�LPSRVVLEOH�LI�$XWR&RPSOHWH�� KDV�DOUHDG\�YRWHG�IRU�WKH�VHFRQGDU\�REMHFW�DQG�GHDFWLYDWHG�LW��,Q�WKLV�FDVH��WKH�WUDQVDFWLRQ�LV�GRRPHG���2I�FRXUVH��LQ�WKLV�VLWXDWLRQ��6HW$ERUW�� LQ�WKH�VHFRQGDU\�PHWKRG�ZRXOG�JLYH�H[DFWO\�WKH�VDPH�UHVXOW��'LVDEOH&RPPLW�� VKRXOG�EH�XVHG�LQVWHDG���$Q\ZD\��,�XVXDOO\�SUHIHU�WR�WDNH�WKH�HDV\�ZD\��,I�WKHUH�LV�D�SUREOHP��WKH�WUDQVDFWLRQ�VKRXOG�EH�UROOHG�EDFN��DQG��EHFDXVH�RI�WKLV��WKH�SUREOHP�GRHVQ
W�H[LVW�ZLWK�$XWR&RPSOHWH����)XUWKHUPRUH��LI�\RXU�VHFRQGDU\�REMHFW�FR�ORFDWHV�LQ�WKH�FRQWH[W�RI�WKH�URRW�REMHFW��WKHUH�LV�QR�SUREOHP�LQ�WKH�ILUVW�SODFH�EHFDXVH�WKH�GRRPHG�IODJ�LVQ
W�VHW�XQWLO�WKH�FRQWH[W�LV�OHIW��$V�D�PDWWHU�RI�IDFW��LW
V�QRW�D�JRRG�LGHD�DW�DOO�WR�OHW�\RXU�VHFRQGDU\�FR�ORFDWHG�LQVWDQFHV�YRWH��,W
V�EHWWHU�WR�RQO\�OHW�RQH�LQVWDQFH�LQ�WKH�FRQWH[W�EH�UHVSRQVLEOH�IRU�WKH�YRWLQJ��SUHIHUDEO\�WKH�URRW�1HZ�3RVVLELOLWLHV�WR�&RQVLGHU�ZLWK��1(7
�1(7�EULQJV�XV�D�IORRG�RI�QHZ�SRVVLELOLWLHV��DOWKRXJK�QRW�DOO�RI�WKHP�DUH�HYHQ�FORVH�WR�RSWLPDO��,Q�WKLV�VHFWLRQ��,�SRLQW�RXW�D�IHZ�ZHDNQHVVHV�WKDW�WKH�PDUNHWLQJ�GHSDUWPHQW�LQ�5HGPRQG�GRHVQ
W�WDON�PXFK�DERXW�
7UDQVDFWLRQV�DQG�;0/�:HE�6HUYLFHV
$�PHWKRG�RQ�DQ�;0/�:HE�VHUYLFH�FDQ�XVH�DQ�DXWRPDWLF�WUDQVDFWLRQ��RZLQJ�WR�D�SDUDPHWHU�RI�WKH�:HE0HWKRG DWWULEXWH���7KDW�WUDQVDFWLRQ�FDQ�VSDQ�VHYHUDO��1(7�REMHFWV��EXW�LW�FDQQRW�VSDQ�VHYHUDO�;0/�:HE�VHUYLFHV��7KH�WUDQVDFWLRQ�ZRQ
W�IORZ��$W�ILUVW�WKLV�PD\�VHHP�OLNH�D�JUHDW�OLPLWDWLRQ��EXW�LW�PDNHV�VHQVH�EHFDXVH�RI�WKH�IROORZLQJ�UHDVRQV�

x 5RXQG�WULSV�EHWZHHQ�FRPSXWHUV�DUH�DOZD\V�H[SHQVLYH��:KHQ�;0/�:HE�VHUYLFHV�DUH�XVHG��LW�LV�QRW�EHFDXVH�WKH\�DUH�WKH�PRVW�SHUIRUPDQFH�HIILFLHQW�ZD\�RI�FRPPXQLFDWLQJ��LW�LV�EHFDXVH�RI�RWKHU�UHDVRQV��:KDW�,�PHDQ�LV�WKDW�WUDQVDFWLRQV�VSDQQLQJ�VHYHUDO�FDOOV�WR�;0/�:HE�VHUYLFHV�ZRXOG�EH�ORQJHU�WKDQ�ZLWK�RWKHU�FRPPXQLFDWLRQ�PHFKDQLVPV��DQG�\RX�GRQ
W�ZDQW�WR�KDYH�ORQJ�WUDQVDFWLRQV�x 7\SLFDO�SURWRFROV�IRU�GLVWULEXWHG�WUDQVDFWLRQV��VXFK�DV�2/(�WUDQVDFWLRQV��DV�DUH�XVHG�E\�'7&���DUH�LQKHUHQWO\�FRQQHFWLRQ�RULHQWHG��;0/�:HE�VHUYLFHV�DUH�QRW�x <RX�GRQ
W�NQRZ�ZKDW�WHFKQLTXH�LV�³KLGLQJ´�EHKLQG�WKDW�RWKHU�;0/�:HE�VHUYLFH��,V�LW�RQH�WKDW�XQGHUVWDQGV�2/(�WUDQVDFWLRQV��IRU�H[DPSOH"�7KHUH�LV�QRWKLQJ�LQ�WKH�;0/�:HE�VHUYLFHV�VWDQGDUG�UHJDUGLQJ�WUDQVDFWLRQ�VXSSRUW�x 6HYHUDO�;0/�:HE�VHUYLFHV�SXEOLVKHUV�ZRXOG�FHUWDLQO\�EH�YHU\�UHOXFWDQW�WR�OHW�WKH�FRQVXPHUV�GHFLGH�RQ�WKH�OHQJWK�RI�WKH�WUDQVDFWLRQV�
1RWH
2I�FRXUVH��\RX�VKRXOG�SD\�D�ORW�RI�DWWHQWLRQ�WR�HQVXULQJ�DOO�WKH�QHFHVVDU\�LQIRUPDWLRQ�LV�JLYHQ�WR�WKH�;0/�:HE�VHUYLFH�LQ�RQH�PHWKRG�FDOO�VR�WKDW�LW�FDQ�WDNH�FDUH�RI�WKH�FRPSOHWH�WUDQVDFWLRQ�WKH�QRUPDO�ZD\��7KLV�LV�D�³PXVW´�IRU�DOO�URRW�FRPSRQHQWV�LQ�WKH�$SSOLFDWLRQ�OD\HU��HYHQ�LI�WKH\�DUHQ
W�WR�EH�SXEOLVKHG�DV�DQ�;0/�:HE�VHUYLFH�



)RU�WKH�PRPHQW��WKH�ZD\�WR�SURFHHG�WR�JHW�WUDQVDFWLRQ�VHPDQWLFV�RYHU�VHYHUDO�;0/�:HE�VHUYLFHV�LV�WR�XVH�D�FRPSHQVDWLQJ�PHFKDQLVP�LQVWHDG��,W�ZRQ
W�EH�SRVVLEOH�WR�IXOILOO�WKH�$&,'�SURSHUWLHV��EXW�WKLV�LV�WKH�EHVW�\RX�FDQ�GR��8QIRUWXQDWHO\��WKH�&RPSHQVDWLQJ�5HVRXUFH�0DQDJHU��&50��ZRQ
W�KHOS�\RX�LQ�WKLV�VLWXDWLRQ��HYHQ�WKRXJK�LWV�QDPH�VXJJHVWV�WKDW�LW�ZLOO��<RX�KDYH�WR�UROO�\RXU�RZQ�VROXWLRQ�LQVWHDG�7KH�&RPSHQVDWLQJ�5HVRXUFH�0DQDJHU��&50�
7KH�&RPSHQVDWLQJ�5HVRXUFH�0DQDJHU��&50��LV�UHODWLYHO\�XQNQRZQ��HYHQ�WKRXJK�LW�KDV�EHHQ�DURXQG�VLQFH�&20������ILUVW�VDZ�WKH�OLJKW�RI�GD\��&50�KHOSV�WR�ZULWH�D�WUDQVDFWLRQDO�UHVRXUFH�GLVSHQVHU�RI�D�UHVRXUFH�WKDW�LVQ
W�'7&�WUDQVDFWLRQDO��&50�LV�WR�EH�FRQVLGHUHG�DV�\HW�DQRWKHU�50��7\SLFDO�H[DPSOHV�RI�UHVRXUFHV�WKDW�WKH�&50�DUH�XVHIXO�IRU�GHDOLQJ�ZLWK�DUH�WKH�ILOH�V\VWHP�DQG�0LFURVRIW�([FKDQJH��&50�ZRQ
W�SHUIRUP�PDJLF�DQG�FUHDWH�D�WUXO\�WUDQVDFWLRQDO�UHVRXUFH�GLVSHQVHU�IRU�\RX��EXW�ZLWK�WKH�KHOS�RI�FRPSHQVDWLQJ�DFWLRQV��\RX�FDQ�JR�D�ORQJ�ZD\�����

1RWH
7KHUH�LV�PRUH�DQG�PRUH�LQWHUHVW�LQ�XVLQJ�VDJDV�IRU�WUDQVDFWLRQV��$�VDJD LV�D�ORJLFDO�WUDQVDFWLRQ�DJJUHJDWHG�IURP�D�VHTXHQFH�RI�SK\VLFDO�WUDQVDFWLRQV�WKDW�PXVW�DOO�VXFFHHG�RU�EH�XQGRQH��2QH�UHDVRQ�IRU�WKH�QHZ�LQWHUHVW�LQ�VDJDV�LV�WKH�LQWHUHVW�LQ�;0/�:HE�VHUYLFHV��,W�LV�QRW�ZLWKLQ�WKH�VFRSH�RI�WKLV�ERRN�WR�GLVFXVV�VDJDV�IXUWKHU��)RU�PRUH�LQIRUPDWLRQ�DERXW�VDJDV��VHH�7UDQVDFWLRQ�3URFHVVLQJ��&RQFHSWV�DQG�7HFKQLTXHV� DQG�3ULQFLSOHV�RI�7UDQVDFWLRQ�3URFHVVLQJ��

)ORZ�RI�6HUYLFHV�7KURXJK�5HPRWLQJ
$V�\RX�UHFDOO�IURP�&KDSWHU����FRPSRQHQW�VHUYLFHV�ZRQ
W�IORZ�WKURXJK�;0/�:HE�VHUYLFHV�QRU�WKURXJK�5HPRWLQJ��$FWXDOO\��WKH�ODFN�RI�IORZ�RI�FRPSRQHQW�VHUYLFHV�WKURXJK�;0/:HE�VHUYLFHV�LV�XVXDOO\�QRW�DV�ODUJH�D�SUREOHP�DV�LW�PD\�VHHP�DW�ILUVW��0RVW�RIWHQ��IRU�UHDVRQV�RI�HIILFLHQF\��\RX�KDYH�DOO�WKH�VHUYLFHG�FRPSRQHQWV�WKDW�DUH�WR�WDON�WR�HDFK�RWKHU�DW�WKH�VDPH�DSSOLFDWLRQ�VHUYHU��DQG�LQ�WKH�VDPH�$SS'RPDLQ���7KHUH�LV�WKHQ�QR QHHG�IRU�IORZ�RI�FRPSRQHQW�VHUYLFHV�RYHU�5HPRWLQJ�
2Q�WKH�RWKHU�KDQG��LI�\RX�GR�QHHG�WR�OHW�FRPSRQHQW�VHUYLFHV�IORZ�EHWZHHQ�PDFKLQHV��\RX�FDQ�DOZD\V�UHO\�RQ�JRRG�ROG�'&20�IRU�WKDW��<HV��'&20�LV�D�QLJKWPDUH�WKURXJK�ILUHZDOOV��EXW�ZK\�ZRXOG�\RX�KDYH�D�ILUHZDOO�EHWZHHQ�\RXU�VHUYLFHG�FRPSRQHQWV"�,I�\RX�GR�KDYH�D�ILUHZDOO�EHWZHHQ�\RXU�VHUYLFHG�FRPSRQHQWV��DVN�\RXUVHOI�DJDLQ�LI�WKLV�LV�WKH�FRUUHFW�GHVLJQ�WR�XVH�7LSV�RQ�0DNLQJ�7UDQVDFWLRQV�DV�6KRUW�DV�3RVVLEOH
7KH�OHQJWK�RI�WUDQVDFWLRQV�DIIHFWV�VFDODELOLW\��(DFK WUDQVDFWLRQ�KROGV�RQ�WR�UHVRXUFHV��VXFK�DV�ORFNV�LQ�WKH�GDWDEDVH��,I�\RX�FDQ�VKRUWHQ�\RXU�WUDQVDFWLRQV��\RX�FDQ�VHUYLFH�PRUH�XVHUV��DQG�WUDQVDFWLRQV��ZLWK�WKH�VDPH�KDUGZDUH��7KH�IROORZLQJ�DUH�WLSV�,�WKLQN�DUH�LPSRUWDQW�LQ�PDNLQJ�WUDQVDFWLRQV�DV�VKRUW�DV�SRVVLEOH�
$YRLGLQJ�/DUJH�8SGDWHV
,I�\RX�KDYH�WR�XSGDWH�VHYHUDO�URZV�LQ�D�WUDQVDFWLRQ��WKH�WUDQVDFWLRQ�ZLOO�WDNH�ORQJHU�WKDQ�LI�RQO\�D�IHZ�URZV�DUH�WR�EH�XSGDWHG��1R�URFNHW�VFLHQFH�KHUH��(YHQ�VR��LW�LV�ZRUWK�WKLQNLQJ�DERXW�EHFDXVH��IRU�H[DPSOH��WKLV�PD\�DIIHFW�\RXU�EDWFK�SURFHVVHV��ZKLFK�RIWHQ�XSGDWH�WKRXVDQGV�RI�URZV�LQ�HDFK�WUDQVDFWLRQ��,W�LV�LQFUHDVLQJO\�VR�WKDW�\RX�GRQ
W�KDYH�DQ\�GRZQWLPH�ZKHQ�\RX�FDQ�UXQ�EDWFK�SURFHVVHV�OLNH�WKLV�ZLWKRXW�LQWHUIHULQJ�ZLWK�RWKHU�WUDQVDFWLRQV��7KHUHIRUH��LW�PD\�EH�LPSRUWDQWWR�XVH�D�VWUDWHJ\�RWKHU�WKDQ�XVLQJ�KXJH�WUDQVDFWLRQV��)RU�H[DPSOH��\RX�FRXOG�XVH�D�FRPSHQVDWLQJ�VROXWLRQ�LQVWHDG�VR�WKDW�LI�\RX�KDYH�WR�XSGDWH���������URZV��\RX�FDQ�XSGDWH�WKHP�LQ�FKXQNV�RI��VD\��������LQ�HDFK�WUDQVDFWLRQ��,I�RQH�WUDQVDFWLRQ�IDLOV��\RX�ZLOO�VHH�WKDW�WKH�WRWDO�RSHUDWLRQ�LVQ
W�DWRPLF��$V�D�UHVXOW��\RX�ZLOO�KDYH�WR�FRPSHQVDWH�IRU�WKLV��)RU�H[DPSOH��WU\�DJDLQ�ZLWK�WKRVH�WUDQVDFWLRQV�WKDW�ZHUHQ
W�XSGDWHG�WKH�ODVW�WLPH��RU�XQGR�WKH�UHVXOW�RI�WKH�WUDQVDFWLRQV�WKDW�ZHUH�XSGDWHG�EHIRUH��:DWFK�RXW²WKHVH�FDQ�EH�GDQJHURXV�GHVLJQ�FKDQJHV�WR�PDNH��DQG�\RX�KDYH�WR�PDNH�FDUHIXO�HYDOXDWLRQV�EHIRUH�PRYLQJ�DORQJ�
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1RWH�WKDW�EDWFK�SURFHVVHV�GRQ
W�JR�ZHOO�ZLWK�&20��WUDQVDFWLRQV��)LUVW�ZH�KDYH�WKH�WLPHRXW��VD\LQJ�WKDW�WKH�FRPSOHWH�WUDQVDFWLRQ�PD\�QRW�WDNH�PRUH�WKDQ�[�VHFRQGV���1RUPDOO\�LQ�SURGXFWLRQ��[�LV�VHW�WR���RU�ORZHU���7KHQ�ZH�KDYH�WKH�-,7�EHKDYLRU�WKDW�OHDGV�WR�ORQJHU�H[HFXWLRQ�WLPH��ZLWKRXW�DQ\�UHDO�XVH�LQ�WKLV�VLWXDWLRQ��'LVWULEXWHG�WUDQVDFWLRQV�DUH�DOVR�D�GUDZEDFN�EHFDXVH�WKH\�ZLOO�EH�PRUH�UHVRXUFH�FRQVXPLQJ��ZKLFK�LV�QRW�ZDQWHG�LI�\RX�GRQ
W�QHHG�GLVWULEXWHG�WUDQVDFWLRQV�

$QRWKHU�W\SLFDO�VLWXDWLRQ�DULVLQJ�IURP�WRR�ODUJH�XSGDWHV�LV�ZKHQ�\RX�KDYHQ
W�XVHG�D�KLJK�HQRXJK�QRUPDO�IRUP��,W�WKHQ�PLJKW�EH�WKH�FDVH�WKDW�D�FHUWDLQ�YDOXH�LV�ORFDWHG�LQ�WKRXVDQGV�RI�URZV�DQG��ZKHQ�WKH�YDOXH�KDV�WR�EH�XSGDWHG��\RX�KDYH�D�YHU\�ODUJH�WUDQVDFWLRQ�WR�GHDO�ZLWK��7KH�VROXWLRQ�WR�WKLV�LV�VLPSOH²XVH�D�KLJK�HQRXJK�QRUPDO�IRUP�IRU�\RXU�GDWDEDVH�GHVLJQ��XVXDOO\�WKH�WKLUG�QRUPDO�IRUP�RU�KLJKHU�
$YRLGLQJ�6ORZ�8SGDWHV
)RU�DOO�WDVNV��WKHUH�DUH�D�QXPEHU�RI�GLIIHUHQW�DSSURDFKHV�WR�XVH��)RU�UHODWLRQDO�GDWDEDVHV��WKH�FRUUHFW�ZD\�WR�SURFHHG�LV�XVXDOO\�WR�XVH�D�VHW�WHFKQLTXH�LQVWHDG�RI�D�URZ�WHFKQLTXH��/HW
V�WDNH�D�VLPSOH�H[DPSOH��,I�\RX�DUH�JRLQJ�WR�LQFUHDVH�WKH�SULFH�RI�DOO�SURGXFWV�IRU�D�FHUWDLQ�FDWHJRU\�LQ�D�VWRUHG�SURFHGXUH��\RX�FDQ�GR�WKLV�E\�RSHQLQJ�D�&85625 ZLWK�D�6(/(&7 WKDW�IHWFKHV�DOO�WKH�URZV�WR�83'$7(��7KHQ�\RX�LWHUDWH�WKH�&85625 DQG�83'$7( URZ�E\�URZ��,W�ZRUNV��EXW�LW�ZLOO�EH�PXFK�VORZHU�WKDQ�D�VLPSOH�83'$7( WKDW�XSGDWHV�DOO WKH�URZV�LQ�RQH�VWDWHPHQW��7KLV�PLJKW�EH�REYLRXV��EXW�\RX�VKRXOG�WKLQN�LQ�WKLV�ZD\�PRUH�RIWHQ�DQG�IRU�OHVV�REYLRXV�VFHQDULRV�WRR��7KLQN�WZLFH�LI�WKHUH�LV�D�ORRS�LQ�\RXU�7�64/�FRGH²FKHFN�WKDW�LW�LVQ
W�D�GHVLJQ�EXJ�
/RRSV
$OWKRXJK�\RX�ZDQW�WR�DYRLG�ORRSV��\RX�PD\�VRPHWLPHV�QHHG�WR�XVH�D�ORRS�DIWHU�DOO��7\SLFDO�UHDVRQV�IRU�WKLV�DUH

x <RX�QHHG�WR�XSGDWH�D�ODUJH�QXPEHU�RI�URZV�DQG�\RX�GRQ
W�ZDQW�WR�ILOO�WKH�WUDQVDFWLRQ�ORJ��RU�\RX�GRQ
W�ZDQW�WR�ORFN�RXW�DOO�RWKHU�XVHUV�IURP�WKH�WDEOH�x <RX�QHHG�WR�XVH�D�YHU\�WULFN\�DOJRULWKP�WKDW�FDQ
W�EH�VROYHG�RU�WKDW�FDQ
W�EH�VROYHG�HIILFLHQWO\�ZLWK�VHW�WHFKQLTXHV���+RZHYHU��GRQ
W�JLYH�XS�WRR�IDVW��x <RX�QHHG�WR�FDOO�D�VWRUHG�SURFHGXUH�IRU�HDFK�URZ�LQ�D�UHVXOWVHW�
(YHQ�WKRXJK�\RX�QHHG�D�ORRS��\RX�GRQ
W�KDYH�WR�XVH�D�&85625��$V�D�PDWWHU�RI�IDFW��,�UHFRPPHQG�WKDW�\RX�XVH�D�:+,/( ORRS�LQVWHDG��,W
V�DV�IDVW�DV�RU�IDVWHU�WKDQ�D�&85625 LQ�DOPRVW�DOO�VLWXDWLRQV���,I�WKH�XVHG�NH\�LV�D�FRPSRVLWH�RI�PRUH�WKDQ�WZR�SDUWV��D�&85625 LV�VOLJKWO\�IDVWHU���7KH�FRGH�LV�DOVR�VLPSOHU�DQG�FOHDQHU�ZLWK D�:+,/( ORRS��DQG�WKHUH�LV�OHVV�FKDQFH�RI�PDNLQJ�PLVWDNHV��EXW�RQFH�DJDLQ��LI�WKH�NH\�LV�D�FRPSRVLWH��WKH�:+,/( FRGH�LV�PRUH�FRPSOLFDWHG�WKDQ�WKH�&85625 FRGH�
/HW
V�ORRN�DW�DQ�H[DPSOH�RI�ZKDW�D�:+,/( ORRS�ORRNV�OLNH�LQ�DFWLRQ��,�ZLOO�VROYH�WKH�VDPH�H[DPSOH�WKDW�,�MXVW�XVHG��LQFUHDVLQJ�WKH�SULFH�RI�DOO�SURGXFWV���EXW�WKLV�WLPH�,�ZLOO�XSGDWH�DOO�WKH�SURGXFWV�ZLWK�D�:+,/( ORRS��DQG�,�ZLOO�XSGDWH�WKHP�FDWHJRU\�E\�FDWHJRU\��7KH�SURGXFWV�DUH�VSOLW�LQWR�WHQ�GLIIHUHQW�FDWHJRULHV�
,Q�/LVWLQJ������\RX�FDQ�VHH�WKDW�, ILUVW�6(/(&7 ZKDW�LV�WKH�VPDOOHVW�FDWHJRU\�IURP�WKH�SURGXFW WDEOH��,I�,�IRXQG�D�FDWHJRU\��WKH�:+,/( ORRS�LV�VWDUWHG��,�83'$7( DOO�WKH�SURGXFWV�IRU�WKH�SDUWLFXODU�FDWHJRU\��DQG�,�LQYHVWLJDWH�WKDW�WKH�83'$7( ZHQW�DOO�ULJKW�DV�XVXDO�
/LVWLQJ�����:+,/( ([DPSOH��3DUW��
6(/(&7�#D&DWHJRU\� �0,1�FDWHJRU\�)520�SURGXFW:+,/(�#D&DWHJRU\�,6�127�18//�%(*,183'$7(�SURGXFW6(7�SULFH� �SULFH���#DGG:+(5(�FDWHJRU\� �#D&DWHJRU\
6(/(&7�#DQ(UURU� �##(5525��#D5RZFRXQW� �##52:&2817,)�#DQ(UURU��!���25�#D5RZFRXQW� �� %(*,16(7�#DQ(UURU0HVVDJH� �
3UREOHP�ZLWK���
,)�#DQ(UURU� ���%(*,16(7�#DQ(UURU� ����������$Q�H[DPSOH���(1'*272�([LW+DQGOHU(1'



,Q�/LVWLQJ������\RX�FDQ�VHH�WKDW�,�VDYH�WKH�ODVW�SURFHVVHG�FDWHJRU\�LQ�DQ�ROG�YDULDEOH��DQG�WKHQ�,�VHDUFK�IRU�WKH�VPDOOHVW�FDWHJRU\�ODUJHU�WKDQ�WKH�ODVW�SURFHVVHG�
/LVWLQJ�����:+,/( ([DPSOH��3DUW��
6(7�#D&DWHJRU\2OG� �#D&DWHJRU\
6(/(&7�#D&DWHJRU\� �0,1�FDWHJRU\�)520�SURGXFW:+(5(�FDWHJRU\�!�#D&DWHJRU\2OG(1'

1RWH
6HYHUDO�\HDUV�DJR�ZKHQ�,�ZDV�SRUWLQJ�DQ�DSSOLFDWLRQ�WKDW�,�EXLOW�IRU�64/�6HUYHU������WR�64/�6HUYHU����,�GHFLGHG�WR�UHZULWH�D�:+,/( ORRS�WR�D�&85625 VROXWLRQ��,�JXHVV�,�ZDV�WULFNHG�E\�DOO�WKH�K\SH�DERXW�VHUYHU�VLGH�&85625V�WKDW�ZDV�WDNLQJ�SODFH�DW�WKH�WLPH��,W�ZDV�SUREDEO\�QRW�D�JRRG�LGHD� HVSHFLDOO\�EHFDXVH�WKH�:+,/( ORRS�ZRUNHG�MXVW�ILQH�DQG�WKHUH�ZHUHQ
W�DQ\�SUREOHPV�ZLWK�LW���:HOO��WKHUH�ZHUHQ
W�DQ\�SUREOHPV�ZLWK�WKH�&85625HLWKHU��EXW�LW�ZDV�SUREDEO\�D�ZRUVH�VROXWLRQ���6LQFH�WKHQ��,
YH�OHDUQHG�QRW�WR�PDNH�WUDQVLWLRQV�OLNH�WKHVH�ZLWKRXW KDYLQJ�D�UHDO�SXUSRVH�DQG�ZLWKRXW�H[DPLQLQJ�ZKHWKHU�VXFK�WUDQVLWLRQV�ZLOO�KDYH�D�SRVLWLYH�HIIHFW�

$YRLGLQJ�3XUH�2EMHFW�2ULHQWHG�'HVLJQ
$V�\RX�UHFDOO�IURP�&KDSWHU����,�VWUHVV�LQ�WKLV�ERRN�WKDW�REMHFW�RULHQWDWLRQ�LV�JUHDW��EXW�LW�KDV�WR�EH�XVHG�ZLVHO\��,
YH�VHHQ�SXUH�REMHFW�RULHQWHG�GHVLJQ�XVHG�RIWHQ�IRU�&20��DSSOLFDWLRQV��DQG�WKH�UHVXOW�KDV�W\SLFDOO\�EHHQ�VFDODELOLW\�WKDW
V�WRR�ORZ���,
YH�QRW�RQO\�VHHQ�LW�XVHG��,
YH�EHHQ�FRQWDFWHG�E\�H�PDLO�DQG�LQ�SHUVRQ�VHYHUDO�WLPHV�DQG�DVNHG�ZKDW�WR�GR�LQ�WKHVH�VLWXDWLRQV��0\�DQVZHU�KDV�DOZD\V�EHHQ�³5HGHVLJQ�´�

1RWH
:KHQ�,�VD\�SXUH�REMHFW�RULHQWHG�GHVLJQ��,�PHDQ�FODVVLF�REMHFW�RULHQWDWLRQ��IRU�H[DPSOH��ZLWK�PDQ\�SURSHUWLHV��(DFK�URZ�DQG�FROXPQ�IURP�WKH�GDWDEDVH�KDV�OHDG�WR�LQVWDQWLDWHG�REMHFWV��DQG�PHWKRGV�KDYH�EHHQ�SULPLWLYH�VR�WKDW�WR�DFFRPSOLVK�D�WDVN��VHYHUDO�PHWKRG�FDOOV�PXVW�EH�PDGH�

2QH�RI�WKH�UHDVRQV�WKDW�SXUH�REMHFW�RULHQWHG�GHVLJQ�GRHVQ
W VFDOH�LV�WKDW�WKH�WUDQVDFWLRQV�ZLOO�VWDUW�WRR�HDUO\��DQG�EHFDXVH�VHYHUDO�REMHFWV�ZLOO�SDUWLFLSDWH�LQ�WKH�WUDQVDFWLRQ�DQG�HDFK�RQH�RI�WKHP�ZLOO�WDON�WR�WKH�GDWDEDVH��WKHUH�LV�DOVR�D�ORW�RI�RYHUKHDG�IRU�URXQG�WULSV��8VXDOO\��VWRUHG�SURFHGXUHV�DUH�QRW�XVHG�LQ�WKRVH�DSSOLFDWLRQV��DQG�LI�WKH\�DUH�XVHG��LW
V�RQO\�IRU�SULPLWLYH�RSHUDWLRQV�VXFK�DV�RQH�6(/(&7��RQH�83'$7(��RQH�,16(57��RU�RQH�'(/(7(�
,W�PLJKW�VHHP�FRPSHOOLQJ�WR�KDYH�DOO�WKH�FRGH�LQ�WKH�FRPSRQHQWV�DQG�QRW�OHW�WKH�GDWDEDVH�DQG�WUDQVDFWLRQV�DIIHFW�WKH�GHVLJQ�DW�DOO��8QIRUWXQDWHO\��LW�GRHVQ
W�ZRUN�ZHOO�LQ�ODUJH�VFDOH�VLWXDWLRQV��,
YH�KHDUG�ZDU�VWRULHV�DERXW�DSSOLFDWLRQV�EXLOW�WKLV�ZD\�QRW�VFDOLQJ�EH\RQG�ILYH�WR�WHQ�XVHUV�
$YRLGLQJ�3HVVLPLVWLF�&RQFXUUHQF\�&RQWURO�6FKHPDV
$QRWKHU�W\SLFDO�UHDVRQ�IRU�KDYLQJ�ORQJ�WUDQVDFWLRQV�LV�WKH�QHHG�WR�XVH�SHVVLPLVWLF�FRQFXUUHQF\�FRQWURO�VFKHPDV��7U\�WR�DYRLG�SHVVLPLVWLF�FRQFXUUHQF\�FRQWURO�VFKHPDV�DQG�\RX�ZLOO�JHW�VKRUWHU�WUDQVDFWLRQV��2I�FRXUVH��WKH�GLVDGYDQWDJH�LV�WKDW�\RX�GRQ
W�NQRZ�ZKHWKHU�\RXU�WUDQVDFWLRQ�ZLOO�EH�DEOH�WR�UXQ�ZKHQ�\RX�XVH�DQ�RSWLPLVWLF�VFKHPD�LQVWHDG��EXW�PRVW�RIWHQ�WKLV�LV�WKH�ZD\�WR�JR�
:LWK�:HE�EDVHG�DSSOLFDWLRQV��LW
V�QRW�XVXDO�WR�NHHS�D�FRQQHFWLRQ�IRU�D�XVHU�EHWZHHQ�SDJH�UHQGHULQJV��,W
V�WKH�VDPH�IRU�DOO�&20��DSSOLFDWLRQV�ZKHUH�WKH�FRQQHFWLRQ�LV�FORVHG�DQG�WKH�UHVXOW�LV�GLVFRQQHFWHG�IURP�WKH�GDWDEDVH�DQG�VHQW�EDFN�WR�WKH�XVHU��%HFDXVH�RI�WKLV��D�EXLOW�LQ�SHVVLPLVWLF�FRQFXUUHQF\�FRQWURO�VFKHPD�FDQ
W�EH�XVHG��,Q�DQ\�FDVH��\RX�QHYHU�ZDQW�D�XVHU�WR�GHFLGH�WKH�OHQJWK�RI�D�WUDQVDFWLRQ�E\�DVNLQJ�WKH�XVHU�IRU�DQ�DQVZHU�EHWZHHQ�VWDUW�RI�WKH�WUDQVDFWLRQ�DQG�&200,7�

1RWH
,Q�&KDSWHU����,�ZLOO�VKRZ�\RX�DQ�DOWHUQDWLYH�WR�WKH�EXLOW�LQ�SHVVLPLVWLF�FRQFXUUHQF\�FRQWURO�VFKHPD�WKDW�ZRUNV�LQ�GLVFRQQHFWHG�VFHQDULRV�DQG�GRHVQ
W�FUHDWH�ORQJ�WUDQVDFWLRQV�
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8VLQJ�DQ�(IILFLHQW�3DWWHUQ�IRU�'DWD�$FFHVV
,�ZRQ
W�JR�LQWR�GHWDLO�DERXW�P\�SDWWHUQ�IRU�GDWD�DFFHVV�XQWLO�&KDSWHU����EXW�LW�LV�FUXFLDO�WKDW�\RX�KDYH�DQ�HIIHFWLYH�SDWWHUQ�IRU�GDWD�DFFHVV��$V�\RX�FDQ�JXHVV��,�WKLQN�P\�SDWWHUQ�LV�D�YHU\�HIILFLHQW�RQH��,�GHIHU�DOO�DFFHVV�WR�WKH�GDWDEDVH�XQWLO�WKHHQG�RI�D�VFHQDULR��8QWLO�WKHQ��DQ�64/�VFULSW�LV�EXLOW�ZLWK�DOO�WKH�FDOOV�WR�GLIIHUHQW�VWRUHG�SURFHGXUHV��$�WUDQVDFWLRQ�ZRQ
W�EH�VWDUWHG�XQWLO�LW
V�QHHGHG�LQ�WKH�64/�VFULSW��:KHQ�WKH�64/�VFULSW�KDV�VWDUWHG�WR�UXQ��WKHUH�DUH�QR�RWKHU�URXQG�WULSV�DQG�QR�RSHUDWLRQV�RWKHU�WKDQ�WKH�FDOOV�WR�VWRUHG�SURFHGXUHV�XQWLO�WKH�WUDQVDFWLRQ�LV�WR�EH�HQGHG�
6WDUWLQJ�7UDQVDFWLRQV�/DWH�DQG�(QGLQJ�7KHP�(DUO\
6XSSRVH�WKDW�\RX�KDYH�ILYH�WDVNV�WR�DFFRPSOLVK��4XLWH�RIWHQ��RQO\�WZR�RI�WKHVH�QHHG�WR�EH�GRQH�LQVLGH�WKH�WUDQVDFWLRQ��VR�\RX�VKRXOG�SURJUDP�LQ�WKLV�ZD\��RI�FRXUVH��'RQ
W�GR�DQ\WKLQJ�LQ�WKH�WUDQVDFWLRQ�WKDW�\RX�GRQ
W�KDYH�WR�GR��3UHSDUH�WKH�WUDQVDFWLRQ�EHIRUH�LW�VWDUWV�E\�JHWWLQJ�1(:,'��V��LI�\RX�QHHG�WR�,16(57 D�URZ�WKDW�KDV�D�81,48(�,'(17,),(5 DV�WKH�NH\��IRU�H[DPSOH��/LVWLQJ������VKRZV�DQ�H[DPSOH�RI�D�VLPSOLILHG�VWRUHG�SURFHGXUH�IRU�UHSRUWLQJ�D�QHZ�HUUDQG�DQG��DW�WKH�VDPH�WLPH��ZULWLQJ�DQ�DFWLRQ�EHFDXVH�WKH�UHSRUWHU�DOVR�PDGH�D�ILUVW�DWWHPSW�WR�VROYH�WKH�SUREOHP�WKDW�IDLOHG�
/LVWLQJ������$�6LPSOLILHG�9HUVLRQ�RI�D�6WRUHG�3URFHGXUH�IRU�,QVHUWLQJ�DQ�(UUDQG�DQG�D�)LUVW�$FWLRQ
&5($7(�352&('85(�DB(UUDQGB,QVHUW�#XVHU,G�XGGW8VHU,G��#HUUDQG'HVFULSWLRQ�XGGW'HVFULSWLRQ��#DFWLRQ'HVFULSWLRQ�XGGW'HVFULSWLRQ�$6
'(&/$5(�#DQ(UUDQG,G�81,48(,'(17,),(5��#DQ$FWLRQ,G�81,48(,'(17,),(5��#D&DWHJRU\�81,48(,'(17,),(5
6(7�#DQ(UUDQG,G� �1(:,'��6(7�#DQ$FWLRQ,G� �1(:,'��
6(/(&7�#D&DWHJRU\)520�FDWHJRU\:+(5(�GHVFULSWLRQ� �
UHSRUW

%(*,1�75$16$&7,21
,16(57�,172�HUUDQG�LG��GHVFULSWLRQ��FUHDWHGE\������9$/8(6�#DQ(UUDQG,G��#HUUDQG'HVFULSWLRQ��#XVHU,G������
,16(57�,172�DFWLRQ�LG��HUUDQGBLG��GHVFULSWLRQ��FUHDWHGE\��FUHDWHGGDWHWLPH��FDWHJRU\�9$/8(6�#DQ$FWLRQ,G��#DQ(UUDQG,G��#DFWLRQ'HVFULSWLRQ��#XVHU,G��*(7'$7(����#D&DWHJRU\�
&200,7�75$16$&7,21

1RWH
,�KDYH�FXW�RXW�WKH�HUURU�WUDSSLQJ�FRGH�IURP�/LVWLQJ�������,�ZLOO�IRFXV�RQ�HUURU�WUDSSLQJ�LQ�&KDSWHU���

$V�\RX�VHH�LQ�/LVWLQJ�������,�ZDLWHG�XQWLO�,�KDG�FUHDWHG�WKH�WZR�*8,'V�DQG�,�UHDG�WKH�FDWHJRU\�*8,'�EHIRUH�,�VWDUWHG�WKH�WUDQVDFWLRQ��7KH�GLIIHUHQFH�LVQ
W�KXJH��EXW�LW
V�WKH�SULQFLSOH�,�OLNH�WR�SXVK��+RZHYHU��ZKDW�KDSSHQV�LI�WKLV�VWRUHG�SURFHGXUH�LV�FDOOHG�WRJHWKHU�ZLWK�RWKHU�VWRUHG�SURFHGXUHV"�7KHUH�LV�D�JUHDW�FKDQFH�WKDW�\RX�ZLOO�QHHG�WR�FUHDWH�DQ�RXWHU�WUDQVDFWLRQ��DQG�WKHQ�P\�UHFRPPHQGDWLRQ�KHUH�LV�RI�QR�XVH��(YHQ�LI�LW�ZRQ
W�PDWWHU�LQ�VRPH�FDVHV��LW�ZLOO�LQ�RWKHUV��7KLV�LV�DOVR�DQ�LQGLFDWLRQ�WKDW�LW�PLJKW�EH�EHWWHU�WR�OHW�WKH�FRPSRQHQWV�SUHSDUH�DV�PXFK�DV�SRVVLEOH�EHIRUH�VWDUWLQJ�WKH�GDWDEDVH�WUDQVDFWLRQ��,Q�WKH�H[DPSOH�LQ�/LVWLQJ�������WKLV�ZRXOG�PHDQ�WKDW�WKH�*8,'V�
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ZLOO�EH�JLYHQ�DV�SDUDPHWHUV�LQVWHDG��,W�PLJKW�UHVXOW�LQ�D�OLWWOH�PRUH�QHWZRUN�WUDIILF�EHFDXVH�PRUH�GDWD�ZLOO�EH�VHQW�RYHU�WKH�QHWZRUN��EXW�LW
V�XVXDOO\�ZRUWK�LW�
7KDW�ZDV�WKH�XVXDO�UHFRPPHQGDWLRQ��-XVW�EH�FDUHIXO�WKDW�\RX�GRQ
W�RYHUXVH�LW�VR�WKDW�\RX�IHWFK�URZV�IURP�WKH�GDWDEDVH�WKDW�ZLOO�QRW�NHHS�WKHLU�VKDUHG�ORFN�GXULQJ�WKH�FRPSOHWH�WUDQVDFWLRQ�EHFDXVH�\RX�KDG�WKH�IHWFK EHIRUH�WKH�WUDQVDFWLRQ�VWDUWHG�
8VLQJ�&RUUHFW�7,/
%H�FDUHIXO�WKDW�\RX�XVH�WKH�FRUUHFW�7,/��2YHUXVLQJ�6(5,$/,=$%/( FDQ�GHILQLWHO\�DIIHFW�VFDODELOLW\��,�FDQ
W�WHOO�\RX�KRZ�PDQ\�WLPHV�,
YH�KHDUG�GHYHORSHUV�DW�&20��QHZVJURXSV�DVN�ZK\�WKHUH�LV�VR�PXFK�EORFNLQJ LQ�WKH�GDWDEDVH�ZKHQ�WKH\�VWDUW�XVLQJ�&20���7KH\�DUHQ
W�GRLQJ�DQ\WKLQJ�XQXVXDO��,I�\RX�RQO\�H[HFXWH�D�6(/(&7�&2817���)520�P\WDEOH��RWKHU�WUDQVDFWLRQV�ZLOO�QRW�EH�DOORZHG�WR�,16(57 URZV�,172�P\WDEOH XQWLO�WKH�ILUVW�WUDQVDFWLRQ�LV�GRQH��&20������DOZD\V�XVHV�6(5,$/,=$%/( IRU�DXWRPDWLF�WUDQVDFWLRQV�ZLWK�64/�6HUYHU��<RX�FDQ�FRQILJXUH�WKH�7,/�IRU�&20��WUDQVDFWLRQV�LQ�&20������
:KHQ�\RX�XVH�SXUH�7�64/�WUDQVDFWLRQV��\RX�VKRXOG�VRPHWLPHV�XVH�6(5,$/,=$%/(��VRPHWLPHV�QRW²\RX�KDYH�WR�GHFLGH�IURP�FDVH�WR�FDVH��<RX�FRXOG�JR�IRU�6(5,$/,=$%/( DOO�WKH�WLPH��EXW�WKHQ�\RXU�WUDQVDFWLRQV�ZLOO�EH�ORQJHU�DQG�\RX�ZLOO�DOVR�DIIHFW�FRQFXUUHQF\�PXFK�PRUH�WKDQ�LI�\RX�XVH�D�ORZHU�7,/�

1RWH
)RU�D�JRRG�GLVFXVVLRQ�RQ�KRZ�WR�WKLQN�DERXW�WKH�7,/��VHH�7LP�(ZDOG
V�7UDQVDFWLRQDO�&20���%XLOGLQJ�6FDODEOH�$SSOLFDWLRQV��

$YRLGLQJ��3&�ZLWK�WKH�+HOS�RI�5HSOLFDWLRQ
,I�\RX�DUH�JRLQJ�WR�XVH�PRUH�WKDQ�RQH�50�LQ�\RXU�WUDQVDFWLRQV��\RX�KDYH�WR�XVH�GLVWULEXWHG�WUDQVDFWLRQV�LI�\RX�OLNH�WR�KDYH�WUDQVDFWLRQ�VHPDQWLFV�RYHU�WKH�50V��'LVWULEXWHG�WUDQVDFWLRQV�ZLOO�RSHUDWH�ZLWK�WKH��3&�SURWRFRO��ZKLFK�LV�YHU\�H[SHQVLYH�ZKHQ�LW�FRPHV�WR�SHUIRUPDQFH�FRPSDUHG�WR�ORFDO�WUDQVDFWLRQV��$Q�DOWHUQDWH�VROXWLRQ�LV�WR�RQO\�83'$7( RQH�RI�WKH�50V�DQG�WKHQ�OHW�WKH�83'$7(DIIHFW�WKH�RWKHU�50�ZLWK�WKH�KHOS�RI�UHSOLFDWLRQ��<RX�ZRQ
W�JHW�IXOO�WUDQVDFWLRQ�VHPDQWLFV��EXW�RIWHQ�WKH�FRQVLVWHQF\�LV�JRRG�HQRXJK��,Q�DGGLWLRQ��WKH�GLIIHUHQFH�LQ�WKURXJKSXW�FDQ�EH�YHU\�ELJ��7KLV�ZLOO�DOVR�LQFUHDVH�WKH�UHOLDELOLW\�EHFDXVH�LI�RQH�RI�WKH�SDUWLFLSDQWV�LQ�D��3&�WUDQVDFWLRQ�LV�GRZQ��WKH�WUDQVDFWLRQ�FDQ
W�EH�IXOILOOHG��:LWK�UHSOLFDWLRQ��WKH�WUDQVDFWLRQV�ZLOO�VWLOO�WDNH�SODFH��HYHQ�LI�RQH�RI�WKH�GDWDEDVH�VHUYHUV�LV�QRW�RSHUDWLQJ�DW�WKH�WLPH��7KH�IDXOW\�VHUYHU�ZLOO�JHW�WKH�83'$7(V�ZKHQ�LW�FRPHV�EDFN�WR�OLIH�DJDLQ�7LSV�RQ�'HFUHDVLQJ�WKH�5LVN�RI�'HDGORFNV
)RU�ORFDO�WUDQVDFWLRQV��WKH�50�ZLOO�TXLFNO\�ILQG�GHDGORFNV�LWVHOI��,Q�WKLV�FDVH��WKH�50�ZLOO�GHFLGH�ZKLFK�WUDQVDFWLRQ�VKRXOG�ORVH��DQG�LW�LV�LQWHUUXSWHG�VR�WKH�RWKHU�WUDQVDFWLRQ�FDQ�FRQWLQXH��8QIRUWXQDWHO\��\RX�FDQ
W�FDWFK�D�GHDGORFN�HUURU�LQ�\RXU�VWRUHG�SURFHGXUHV�EHFDXVH�WKH\�DUH�LQWHUUXSWHG��DQG�HYHQ�WKH�EDWFK�WKDW�FDOOV�WKH�VWRUHG�SURFHGXUH�LV�LQWHUUXSWHG��7KH�HUURU�ZLOO�DOZD\V�KDYH�WR�EH�FDXJKW�LQ�\RXU�FRPSRQHQWV�LQVWHDG�
)RU�GLVWULEXWHG�WUDQVDFWLRQ��WKH�7UDQVDFWLRQ�0DQDJHU��70��ZLOO��LQ�PRVW�LQGXVWULDO�LPSOHPHQWDWLRQV��QRW�UHDOO\�WU\�WR�GHWHFW�D�GHDGORFN�EXW�ZLOO�UDWKHU�XVH�D�WLPHRXW��,I�WKH�WUDQVDFWLRQ�WDNHV�PRUH�WKDQ�[�VHFRQGV��WKH�70�GHFLGHV�WKDW�WKHUH�LV�D�GHDGORFN�DQG�WKH�WUDQVDFWLRQ�LV�LQWHUUXSWHG��7KH�FDVH�ZLWK�GLVWULEXWHG�WUDQVDFWLRQV�LV�ZRUVH�EHFDXVH�LW�ZLOO�RIWHQ�WDNH�ORQJHU�WR�GHWHFW�WKH�SUHVXPDEOH�GHDGORFN�VLWXDWLRQ�DQG��PHDQZKLOH��VHYHUDO�WUDQVDFWLRQV�DUH�EORFNHG��,W
V�DOVR�FRPPRQ�WKDW�PRUH�WKDQ�RQH�WUDQVDFWLRQ�ZLOO�EH�DIIHFWHG�E\�WKH�WLPHRXW�DQG�WKHUHIRUH�EH�WHUPLQDWHG�
,Q�DQ\�FDVH��GHDGORFNV�DUH�EDG�IRU�RXU�KHDOWK��ERWK�ZLWK�ORFDO�DQG�GLVWULEXWHG�WUDQVDFWLRQV��:H�FDQ
W�DYRLG�GHDGORFNV�FRPSOHWHO\��EXW�ZH�FDQ�PDNH�WKHP�OHVV�OLNHO\�WR�DSSHDU��8VLQJ�VKRUWWUDQVDFWLRQV�LV�H[WUHPHO\�LPSRUWDQW�IRU�UHGXFLQJ�WKH�GHDGORFN�ULVN��7KH�VKRUWHU�WKH�WLPH�\RX�KROG�WKH�ORFNV��WKH�VPDOOHU�WKH�ULVN�WKDW�VRPHERG\�HOVH�DFTXLUHV�WKH�ORFNV�LQ�D�ZD\�WKDW�FRQIOLFWV�ZLWK�\RXUV��7KH�IROORZLQJ�DUH�RWKHU�WLSV�,�UHFRPPHQG�IRU�GHFUHDVLQJ�WKH�ULVN�RI�GHDGORFNV�
7DNLQJ�83'/2&. :KHQ�5HDGLQJ�%HIRUH�:ULWLQJ
$QRWKHU�FRPPRQ�UHDVRQ�IRU�D�GHDGORFN�LV�WKDW�WZR�WUDQVDFWLRQV�ILUVW�DFTXLUH�VKDUHG�ORFNV�RQ�RQH�DQG�WKH�VDPH�URZ�DQG�WKHQ�ERWK�RI�WKHP�WU\�WR�HVFDODWH�WKHLU�ORFNV�WR�H[FOXVLYH�ORFNV��1RQH�RI�WKH�WUDQVDFWLRQV�VXFFHHGV�XQWLO�RQH�RI�WKH�WUDQVDFWLRQV�LV�LQWHUUXSWHG��7KH�VROXWLRQ�LV�VLPSOH²ZKHQ�\RX�NQRZ�\RX�QHHG�DQ�H[FOXVLYH�ORFN��DFTXLUH�LW�LPPHGLDWHO\�LQVWHDG�RI�VWDUWLQJ�ZLWK�D�VKDUHG�ORFN�WKDW�
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\RX�ODWHU�HVFDODWH�WR�DQ�H[FOXVLYH�ORFN��<RX�FDQ�GR�WKDW�ZLWK�WKH�83'/2&. RSWLPL]HU�KLQW�LQ�64/�6HUYHU��DV�VKRZQ�LQ�/LVWLQJ������
/LVWLQJ������([DPSOH�RI�+RZ�WR�$FTXLUH�DQ�([FOXVLYH�/RFN�ZLWK�D�6(/(&7
6(/(&7�GHVFULSWLRQ)520�HUUDQG��83'/2&.�:+(5(�LG� �#LG
:RUNLQJ�ZLWK�7DEOHV�LQ�WKH�6DPH�2UGHU�IRU�$OO 7UDQVDFWLRQV
2QH�VLPSOH�WLS�LV�WR�DOZD\V�ZRUN�ZLWK�\RXU�WDEOHV�LQ�WKH�VDPH�RUGHU�LQ�DOO�WUDQVDFWLRQV��,Q�/LVWLQJ�������\RX�VHH�WKDW�RQH�URZ�LV�LQVHUWHG�LQWR�HUUDQG DQG�WKHQ�RQH�URZ�LV�LQVHUWHG�LQWR�DFWLRQ��7KDW�RUGHU�VKRXOG�EH�XVHG�IRU�DOO�WUDQVDFWLRQV��, XVXDOO\�VD\�WKDW�WKH�PDVWHU�WDEOH�VKRXOG�EH�XVHG�EHIRUH�WKH�GHWDLO�WDEOH��<RX�GRQ
W�KDYH�D�FKRLFH�ZKHQ�LW�FRPHV�WR�,16(57V�DV�LQ�/LVWLQJ������EHFDXVH�RI�)25(,*1�.(< FRQVWUDLQWV��:KHQ�WKLV�UXOH�GRHVQ
W�KHOS�EHFDXVH�WKHUH�DUH�QR�UHODWLRQVKLSV�EHWZHHQ�WKH�WDEOHV��XVH�DOSKDEHWLFDO�RUGHU�IRU�WKH�WDEOH�QDPHV�LQVWHDG�
8QIRUWXQDWHO\��'(/(7( KDV�WR�KDSSHQ�LQ�WKH�RSSRVLWH�RUGHU�RI�PDVWHU�DQG�GHWDLO��RQFH�DJDLQ�EHFDXVH�RI�)25(,*1�.(< FRQVWUDLQWV��7KH�SUREOHP�LV�HDVLO\�VROYHG�E\�ILUVW�WDNLQJ�DQ�83'/2&. RQ�WKH�PDVWHU�URZ��DQG�WKHQ�'(/(7( WKH�GHWDLO�URZV�IROORZHG�E\�D�'(/(7( RI�WKH�PDVWHU�URZ�
2EVFXUH�'HFODUDWLYH�7UDQVDFWLRQ�'HVLJQ�7UDSV
8VLQJ�&20��WUDQVDFWLRQV�LV�RIWHQ�WKRXJKW�RI�DV�EHLQJ�VLPSOH�EHFDXVH�WKH�V\VWHP�ZLOO�GHDO�ZLWK�WKH�WUDQVDFWLRQV�IRU�\RX��GHFLGLQJ�ZKHQ�WR�&200,7 DQG�ZKHQ�WR�52//%$&.��(YHQ�VR��LW
V�LPSRUWDQW�WR�XQGHUVWDQG�KRZ�&20��WUDQVDFWLRQV�ZRUN�DQG�KRZ�\RXU�VHWWLQJV�ZLOO�DIIHFW�WKH�RXWFRPH�
$OO�WKUHH�WUDSV�WKDW�IROORZ�DUH�WDNHQ�IURP�VLWXDWLRQV�ZKHUH�P\�SURSRVHG�DUFKLWHFWXUH�ZDV�QRW�XVHG��(YHQ�VR��,�ZDQW�WR�SRLQW�RXW�D�IHZ�³JRWFKDV´�VR�\RX�GRQ
W�IDOO�LQWR�WKHVH�WUDSV�LI�\RX�GHFLGH�WR�XVH�DQRWKHU�DUFKLWHFWXUH�
([DPSOH����,QFRUUHFW�(UURU�7UDSSLQJ
7KHUH�DUH�VHYHUDO�H[DPSOHV�RI�KRZ�HUURU�WUDSSLQJ�PLJKW�JR�ZURQJ��VRPH�REYLRXV�DQG�VRPH�QRW�VR�REYLRXV��7KH�UHVXOW�PLJKW�EH�WKDW�6HW$ERUW�� LVQ
W�FDOOHG�DW�DOO�DQG�WKDW�WKH�WUDQVDFWLRQ�ZLOO�WKHUHIRUH�EH�&200,7HG��,W
V�SUREDEO\�REYLRXV�ZK\�WKH�H[DPSOH�LQ�/LVWLQJ������LVQ
W�RQH�\RX�ZDQW�WR�KDYH�LQ�\RXU�FRGH��:KHQ�WKH�7KURZ�� VWDWHPHQW�H[HFXWHV�LQ�/LVWLQJ�������WKH�PHWKRG�ZLOO�VWRS�H[HFXWLQJ��H[FHSW�IRU�RQH�RU�PRUH�SRVVLEOH�)LQDOO\ DQG�RU�&DWFK EORFNV�RQ�DQ�RXWHU�OHYHO��
/LVWLQJ������,QFRUUHFW�([DPSOH�RI�(UURU�7UDSSLQJ
&DWFK�H�$V�([FHSWLRQ7KURZ�H�&RQWH[W8WLO�6HW$ERUW��
([DPSOH����,QFRUUHFW�8VH�RI�1RW6XSSRUWHG
,Q�WKLV�H[DPSOH��ZH�ZLOO�OHW�D�URRW�FRPSRQHQW�FRQWURO�D�WUDQVDFWLRQ�DQG�DVN�IRU�KHOS�IURP�WZR�VHFRQGDU\�FRPSRQHQWV�IRU�GRLQJ�VXEWDVNV��$VVXPH�\RX�KDYH�WKH�FRPSRQHQWV�OLVWHG�LQ�7DEOH�����

7DEOH �����([DPSOH����,QVWDQFHV��&RPSRQHQWV��DQG�7UDQVDFWLRQ�$WWULEXWHV,QVWDQFHV�DQG�&RPSRQHQWV 7UDQVDFWLRQ $WWULEXWHD5RRW �LQVWDQFH�RI�FRPSRQHQW�$�� 7UDQVDFWLRQ2SWLRQ�5HTXLUHGD6HFRQGDU\ �LQVWDQFH�RI�FRPSRQHQW�%�� 7UDQVDFWLRQ2SWLRQ�5HTXLUHGDQRWKHU6HFRQGDU\ �LQVWDQFH�RI�FRPSRQHQW�&�� 7UDQVDFWLRQ2SWLRQ�1RW6XSSRUWHG
$VVXPH�WKDW�D5RRW FDOOV�D6HFRQGDU\ DQG�D6HFRQGDU\ 83'$7(V�D�VSHFLILF�HUUDQG���5HFDOO�WKH�VDPSOH�DSSOLFDWLRQ�$FPH�+HOS'HVN�LQWURGXFHG�LQ�&KDSWHU�����7KHQ�D5RRW FDOOV�DQRWKHU6HFRQGDU\ WKDW�6(/(&7V�WKH�VDPH�HUUDQG��RU�DW�OHDVW�DQRWKHU6HFRQGDU\ WULHV�WR��%HFDXVH�FRPSRQHQW�&�LV�PDUNHG�ZLWK�1RW6XSSRUWHG��LWV�LQVWDQFHV�ZLOO�QRW�H[HFXWH�LQ�WKH�VDPH�WUDQVDFWLRQ�WKDW�LV�VWLOO�JRLQJ�RQ�IRU�D5RRW DQG�D6HFRQGDU\��,QVWHDG��WKH�6(/(&7 LQ�FRPSRQHQW�&�ZLOO�EH�ZUDSSHG�LQ�DQ�LPSOLFLW�WUDQVDFWLRQ�DQG�SXW�LQ�D�ZDLW�VWDWH�ZDLWLQJ�IRU�WKH�URZ�LQ�WKH�HUUDQG�WDEOH�WR�EH�UHOHDVHG��1RZ�ZH
UH�VWXFN�LQ�D�ZDLW�VWDWH�XQWLO�WKH�WLPHRXW�IRU�WKH�WUDQVDFWLRQ�KHOSV�XV��8QIRUWXQDWHO\�LW�ZRQ
W��LW�ZLOO�NLOO�XV�
7KH�W\SLFDO�VROXWLRQ�WR�WKLV�SUREOHP�ZRXOG�EH�WR�XVH�6XSSRUWHG RU�'LVDEOHG IRU�FRPSRQHQW�&���'LVDEOHG RQO\�ZRUNV�LI�&�LQVWDQFHV�FDQ�FR�ORFDWH�LQ�WKH�FRQWH[WV�RI�$�LQVWDQFHV���,W�FRXOG�DOVR�EH�
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WKH�FDVH�WKDW�D�UHGHVLJQ�QHHGV�WR�WDNH�SODFH��3HUKDSV�WKH�6(/(&7 LVQ
W�UHDOO\�QHHGHG�EHFDXVH�WKHUH�PD\�EH�QR�83'$7(�75,**(5 IRU�WKH�WDEOH�
([DPSOH����,QFRUUHFW�8VH�RI�5HTXLUHV1HZ
7KH�WKLUG�H[DPSOH�LV�SHUKDSV�D�ELW�VWUDQJH��EXW�LV�VWLOO�SRVVLEOH��7KLV�WLPH��ZH�DOVR�KDYH�WKUHH�LQVWDQFHV�DQG�FRPSRQHQWV��<RX�FDQ�VHH�KRZ�WKH\�DUH�FRQILJXUHG�LQ�7DEOH�����

7DEOH �����([DPSOH����,QVWDQFHV��&RPSRQHQWV��DQG�7UDQVDFWLRQ�$WWULEXWHV,QVWDQFHV�DQG�&RPSRQHQWV 7UDQVDFWLRQ�$WWULEXWHD5RRW �LQVWDQFH�RI�FRPSRQHQW�$�� 7UDQVDFWLRQ2SWLRQ�5HTXLUHGD6HFRQGDU\ �LQVWDQFH�RI�FRPSRQHQW�%�� 7UDQVDFWLRQ2SWLRQ�6XSSRUWHGDQRWKHU6HFRQGDU\ �LQVWDQFH�RI�FRPSRQHQW�&�� 7UDQVDFWLRQ2SWLRQ�5HTXLUHV1HZ
7KLV�WLPH��D5RRW FDOOV�D6HFRQGDU\ DQG�D6HFRQGDU\ 6(/(&7V�D�VSHFLILF�HUUDQG��%HFDXVH�RI�WKH�LQIRUPDWLRQ�LQ�WKH�HUUDQG��D5RRW XQGHUVWDQGV�WKDW�WKH�HUUDQG PXVW�EH�XSGDWHG��WKHUHIRUH��LW�FDOOV�DQRWKHU6HFRQGDU\ VR�WKDW�LW�FDQ�GHDO�ZLWK�WKH�83'$7(��1R�PDWWHU�ZKDW�KDSSHQV�DIWHUZDUGV�LQ�WKH�DFWLYLW\��WKH�83'$7( PXVW�WDNH�SODFH�DQG�WKHUHIRUH�LW�LV�SXW�LQ�D�VHSDUDWH�WUDQVDFWLRQ��7KH�UHVXOW�LV�WKH�VDPH�DV�IRU�WKH�VHFRQG�H[DPSOH��DQRWKHU6HFRQGDU\ JULQGV�WR�D�KDOW�DQG�ZDLWV�IRU�WKH�WLPHRXW�
$V�D�PDWWHU�RI�IDFW��,�KDYH�QHYHU�XVHG�5HTXLUHV1HZ LQ�DQ\�RI�WKH�V\VWHPV�,�KDYH�EXLOW��7KH�RQO\�WLPH�,�KDYH�HYHQ�WKRXJKW�DERXW�LW�ZDV�IRU�P\�HUURU�ORJJLQJ�FRPSRQHQW��EXW�DV�,�VDLG�LQ�&KDSWHU����³$GGLQJ�'HEXJJLQJ�6XSSRUW�´�,�XVH�DQRWKHU�WULFN�LQVWHDG�IRU�KDYLQJ�WKH�HUURU�ORJJHG�LQ�D�VHSDUDWH�WUDQVDFWLRQ��7KH�VROXWLRQ�WR�WKLV�SUREOHP�PXVW�EH�D�UHGHVLJQ��EXW�ILUVW�ZH�KDYH�WR�DVN�RXUVHOYHV�ZKHWKHU�LW�LV�FRUUHFW�DW�DOO�WKDW�&�VKRXOG�UXQ�LQ�D�WUDQVDFWLRQ�RI�LWV�RZQ��7KH�VFHQDULR�,�SUHVHQWHG�KHUH�ZDV��DV�,�VDLG��D�ELW�VWUDQJH�
7UDSV�6XPPDU\
$OO�WKUHH�H[DPSOHV�RI�WUDSV�WKDW�,�VHOHFWHG�DQG�GLVFXVVHG�KHUH�ZHUH�SUREOHPV�DULVLQJ�ZKHQ�VHYHUDO�FRPSRQHQWV�LQWHUDFWHG��1RQH�RI�WKH�SUREOHPV�ZRXOG�KDYH�H[LVWHG�LI�DOO�WKH�FRGH�KDG�EHHQ�SXW�LQ�D�VLQJOH�PHWKRG�LQVWHDG��%XW�WKDW�LV�QRW WKH�PRUDO�RI�WKLV�VWRU\��7KDW�ZRXOG�OHDG�WR�FRGH�EORDW��,QVWHDG��ZKDW�,
P�VD\LQJ�LV�WKDW�\RX�PXVW�XQGHUVWDQG�KRZ�GLIIHUHQW�VHWWLQJV�DIIHFW�\RXU�WUDQVDFWLRQV�DQG�EH�YHU\�FDUHIXO�ZLWK�HUURU�WUDSSLQJ��$V�XVXDO��&20��WUDQVDFWLRQV�GRQ
W�FKDQJH�WKDW�(YDOXDWLRQ�RI�3URSRVDOV
$V�LQ�SUHYLRXV�FKDSWHUV��LW
V�WLPH�IRU�PH�WR�HYDOXDWH�WKH�SURSRVDOV�,�KDYH�SUHVHQWHG�LQ�WKLV�FKDSWHU�DJDLQVW�WKH�FULWHULD�,�HVWDEOLVKHG�LQ�&KDSWHU���
(YDOXDWLRQ�RI�7UDQVDFWLRQ�7HFKQLTXH�3URSRVDO
$V�,�VDLG�HDUOLHU��WKH�WUDQVDFWLRQ�WHFKQLTXH�WR�IDYRU�LV�WR�FRQWURO�WUDQVDFWLRQV�LQ�WKH�VWRUHG�SURFHGXUHV²WKDW�LV��ZKHQ�\RX�RQO\�KDYH�RQH�50��,W
V�D�YHU\�JRRG�LGHD�WR�OHW�WKH�WUDQVDFWLRQV�EH�FRQWUROOHG�LQ�VWRUHG�SURFHGXUHV�ZKHQ�\RX�KDYH�D�VORZ�QHWZRUN�EHWZHHQ�WKH�FRPSRQHQWV�DQG�WKH�GDWDEDVH��$V�D�PDWWHU�RI�IDFW��WKLV�LV�PRVW�RIWHQ�WKH�VROXWLRQ�WKDW�JLYHV�WKH�EHVW�SHUIRUPDQFH�DQG�VFDODELOLW\��:KHQ�YHUVLRQ���RI��1(7�KDV�EHHQ�UHOHDVHG��\RX�ZLOO�ILQG�P\�UHVXOWV�RI�D�WHVW�LQ�ZKLFK�VWRUHG�SURFHGXUH�FRQWUROOHG�WUDQVDFWLRQV�DUH�FRPSDUHG�WR�$'2�1(7�FRQWUROOHG�WUDQVDFWLRQV�DQG�&20��FRQWUROOHG�WUDQVDFWLRQV�DW�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP�
3URGXFWLYLW\�PLJKW�EH�EHWWHU�LI�\RX�JR�IRU�DXWRPDWLF�WUDQVDFWLRQV�LQVWHDG��EHFDXVH�\RX�GRQ
W�KDYH�WR�FRGH�WKH�WUDQVDFWLRQV�\RXUVHOI��,Q�UHDOLW\��,�ILQG�WKH�GLIIHUHQFH�LQ�SURGXFWLYLW\�EHWZHHQ�DXWRPDWLF�WUDQVDFWLRQV�DQG�ORFDO�WUDQVDFWLRQV�WR�EH�VPDOO�
0DLQWDLQDELOLW\��UHXVDELOLW\��DQG�LQWHURSHUDELOLW\�PD\�EH�QHJDWLYHO\�DIIHFWHG�LI�\RX�GRQ
W�DOVR�SUHSDUH�IRU�PRYLQJ�WR�DXWRPDWLF�WUDQVDFWLRQV�ZKHQ�\RX�QHHG�WR��7KHUHIRUH��\RX�VKRXOG�DOVR�FRQVLGHU�XVLQJ�WKH�SURSRVDO�,�HYDOXDWH�LQ�WKH�QH[W�VHFWLRQ�
(YDOXDWLRQ�RI�7UDQVDFWLRQV�LQ�WKH�$UFKLWHFWXUH�3URSRVDO
0\�SURSRVDO�RI�KRZ�WR�GHDO�ZLWK�WUDQVDFWLRQV�LQ�WKH�QHZ�DUFKLWHFWXUH�LV�WRWDOO\�LQGHSHQGHQW�RI�WKH�W\SH�RI�FRQVXPHU��DW�OHDVW�DV�ORQJ�DV�\RX�OHW�WKH�FRQVXPHU�VWD\�RXW�RI�WKH�WUDQVDFWLRQ��ZKLFK�LV�GHILQLWHO\�KRZ�LW�VKRXOG�EH��7KH�H[FHSWLRQ�WR�WKLV�LV�ZKHQ�WKH�FRQVXPHU�LV�D�FRPSRQHQW�WKDW�XVHV�DXWRPDWLF�WUDQVDFWLRQV��EXW�WKDW�LV�PRUH�D�PDWWHU�RI�LQWHURSHUDELOLW\��<RX�VKRXOG�QRWH�WKDW�WKH�WUDQVDFWLRQ�GHVLJQ�LQ�WKH�DUFKLWHFWXUH�KDV�LQWHURSHUDELOLW\�DV�RQH�RI�LWV�PDMRUGHVLJQ�JRDOV�
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:KHQ�XVLQJ�SXUH�7�64/�WUDQVDFWLRQV��WKH�PRVW�HIILFLHQW�VROXWLRQ�IRU�WUDQVDFWLRQV�LV�LPSOHPHQWHG��7KLV�LV�HVSHFLDOO\�DSSDUHQW�ZKHQ�WKHUH�LV�D�VORZ�QHWZRUN�EHWZHHQ�WKH�DSSOLFDWLRQ�VHUYHU�DQG�WKH�GDWDEDVH�VHUYHU�
%RWK�WKH�SHUIRUPDQFH�DQG�WKH�VFDODELOLW\�IDFWRUV�DUH�WDUJHWHG�ZHOO�E\�WKH�SURSRVDO��7KH�PDLQ�SUREOHP�LV�WKDW�PHWKRGV�DW�WKH�$SSOLFDWLRQ�OD\HU�FODVVHV�WKDW�GRQ
W�QHHG�WUDQVDFWLRQV�PD\�DOVR�KDYH�DXWRPDWLF�WUDQVDFWLRQV�VWDUWHG��7KHUH�LV�DQ�HDV\�VROXWLRQ�WR�WKLV��VSOLWWLQJ�WKH�FODVVHV�LQWR�WZR�SDUWV���EXW�LW�LV�QRW�JRRG�IRU�PDLQWDLQDELOLW\�DQG�SURGXFWLYLW\�
$SDUW�IURP�WKH�GUDZEDFN�MXVW�PHQWLRQHG��,�WKLQN�WKDW�WKH�DUFKLWHFWXUH�SURSRVDO�LV�JRRG�IRU�PDLQWDLQDELOLW\��UHXVDELOLW\��GHEXJJDELOLW\��DQG�LQWHURSHUDELOLW\��7R�D�ODUJH�H[WHQW��WKLV�LV�EHFDXVH�RI�WKH�GDWD�DFFHVV�SDWWHUQ�WKDW�ZLOO�EH�GLVFXVVHG�LQ�&KDSWHU���
%\�JHWWLQJ�VKRUWHU�WUDQVDFWLRQV��ZKLFK�LV�RQH�RI�WKH�UHVXOWV�RI�WKH�DUFKLWHFWXUH�SURSRVDO��WKH�UHOLDELOLW\�ZLOO�DOVR�LQFUHDVH�EHFDXVH�WKH�ULVN�IRU�GHDGORFNV�ZLOO�GHFUHDVH�
(YDOXDWLRQ�RI�WKH�)OH[LEOH�7UDQVDFWLRQ�'HVLJQ�3URSRVDO
7KH�PDLQ�UHDVRQ�IRU�WKH�IOH[LEOH�WUDQVDFWLRQ�GHVLJQ�LV�WR�LQFUHDVH�PDLQWDLQDELOLW\��%HFDXVH�RI�WKDW��UHXVDELOLW\�DQG�LQWHURSHUDELOLW\�DUH�LPSURYHG�DV�ZHOO��,Q�WKH�VKRUW�UXQ��LW�PLJKW�EH�WKH�FDVH�WKDW�SURGXFWLYLW\�LV�GHFUHDVHG��EXW�LQ�WKH�ORQJ�UXQ��LW�ZLQV�
,I�\RX�ZDQW�\RXU�FRPSRQHQWV�WR�ZRUN�ZHOO�ERWK�ZLWK�DXWRPDWLF�DQG�PDQXDO�WUDQVDFWLRQV��\RX�KDYH�WR WHVW�ERWK�VLWXDWLRQV�WKRURXJKO\��7KH�SURSRVHG�GHVLJQ�ZLOO�LQFUHDVH�WHVWDELOLW\�EHFDXVH�LW�LV�HDV\�WR�MXVW�FKDQJH�WKH�VHWWLQJV�IRU�VRPH�DWWULEXWHV�DQG�WHVW�DJDLQ�:KDW
V�1H[W
7KHUH�KDV�EHHQ�D�ORW�RI�WDON�DERXW�EXVLQHVV�UXOHV�LQ�WKH�ODVW�IHZ�\HDUV��EXW�UHODWLYHO\�IHZ�FRQFUHWH�UHFRPPHQGDWLRQV�IRU�KRZ�WR�KDQGOH�WKHP�KDYH�EHHQ�VKRZQ��,Q�WKH�QH[W�FKDSWHU��,�ZLOO�GLVFXVV�VHYHUDO�GLIIHUHQW�SURSRVDOV�IRU�KRZ�WR�WDNH�FDUH�RI�EXVLQHVV�UXOHV��ERWK�LQ�VHUYLFHG�FRPSRQHQWV�DQG�LQ�VWRUHG�SURFHGXUHV�5HIHUHQFHV
���7��(ZDOG��7UDQVDFWLRQDO�&20���%XLOGLQJ�6FDODEOH�$SSOLFDWLRQV��$GGLVRQ�:HVOH\�������
���7��3DWWLVRQ��3URJUDPPLQJ�'LVWULEXWHG�$SSOLFDWLRQV�ZLWK�&20��DQG�9LVXDO�%DVLF������0LFURVRIW�3UHVV�������
���-��*UD\�DQG�$��5HXWHU��7UDQVDFWLRQ�3URFHVVLQJ��&RQFHSWV�DQG�7HFKQLTXHV��0RUJDQ�.DXIPDQQ�������
���3��%HUQVWHLQ�DQG�(��1HZFRPHU��3ULQFLSOHV�RI�7UDQVDFWLRQ�3URFHVVLQJ��0RUJDQ�.DXIPDQQ�������
���*��%ULOO��$SSO\LQJ�&20���1HZ�5LGHUV�������
���'��3ODWW��8QGHUVWDQGLQJ�&20���0LFURVRIW�3UHVV������
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&KDSWHU����%XVLQHVV�5XOHV
,1�7+,6 &+$37(5

x $�6KRUW�,QWURGXFWLRQ�WR�%XVLQHVV�5XOHVx /RFDWLRQ�DQG�6ROXWLRQV�RI�%XVLQHVV�5XOHVx 3URSRVDO�IRU�:KHUH�WR�/RFDWH�'LIIHUHQW�%XVLQHVV�5XOHVx %XVLQHVV�5XOHV�7LSVx (YDOXDWLRQ�RI�3URSRVDO
0RVW�SXEOLVKHG�DUFKLWHFWXUHV��VXFK�DV�:LQGRZV�'1$��UHFRPPHQG�KDYLQJ�D�WLHU�IRU�EXVLQHVV�ORJLF��RU�EXVLQHVV�UXOHV��DQG�XVLQJ�D�FRPSRQHQW�OD\HU�WR�KDQGOH�WKLV�EXVLQHVV�ORJLF��<HW�UDUHO\�GR�\RX�ILQG�UHFRPPHQGDWLRQV�IRU�KRZ WR�KDQGOH�EXVLQHVV�UXOHV�
&HQWUDOL]LQJ�DOO�EXVLQHVV�UXOHV�WR�D�VLQJOH�OD\HU�LQ�WKH�%XVLQHVV�WLHU�KDV�LWV�PHULWV��VXFK�DV�KDYLQJ�DOO�WKH�UXOHV�LQ�RQH�ORFDWLRQ��EXW��DV�DOZD\V��LW
V�D�PDWWHU�RI�JLYH�DQG�WDNH��:KLOH�WKLV�PD\�EH�EHQHILFLDO�IRU�PDLQWDLQDELOLW\��LW�FDQ�EH�FRXQWHU�WR�VFDODELOLW\��0HDQZKLOH��FHUWDLQ�UXOHV�PDNH�PRUH�VHQVH�LQ�WKH�GDWDEDVH�IURP�D�SHUIRUPDQFH��VFDODELOLW\��DQG�SURGXFWLYLW\�SHUVSHFWLYH�
2EMHFW�RULHQWDWLRQ�LV�FRQFHUQHG�ZLWK�LQIRUPDWLRQ�KLGLQJ��ZKLFK�LV�JRRG�IRU�SODFLQJ�DQG�PDLQWDLQLQJ�EXVLQHVV�UXOHV�GXULQJ�WKH�OLIH�VSDQ�RI�WKH�V\VWHP�DQG�IRU�TXLFNO\�DQG�HDVLO\�GLVWULEXWLQJ�DQG�SXWWLQJ�D�QHZ�EXVLQHVV�UXOH�LQWR�RSHUDWLRQ��0\�PDLQ�FRQFHUQV�DERXW�EXVLQHVV�UXOHV�DUH�VWUXFWXUH�DQG�DUFKLWHFWXUH�
,Q�WKH�SUHYLRXV�FKDSWHU��,�VDLG�WKDW�WUDQVDFWLRQV�GULYH�WKH�DUFKLWHFWXUH�,�XVH��<RX�FDQ�DOVR�WKLQN�RI�WUDQVDFWLRQV�DV�D�IRUP�RI�D�EXVLQHVV�UXOH��'XH�WR�WKH�LPSRUWDQFH�RI�WUDQVDFWLRQV��DV�ZHOO�DV�RWKHU�W\SHV�RI�EXVLQHVV�UXOHV��EXVLQHVV�UXOHV�KDYH�D�PDMRU�LQIOXHQFH�RQ�KRZ�WKH�DUFKLWHFWXUH�LV�GHVLJQHG��,�KDYH�QRZ�WRXFKHG�EULHIO\�RQ�ZKHUH�EXVLQHVV�UXOHV�VKRXOG�EH�ORFDWHG��,Q�WKH�UHVW�RI�WKLV�FKDSWHU��,�ZLOO�GLVFXVV�WKH�ORFDWLRQ�RI�EXVLQHVV�UXOHV�LQ�GHSWK�DQG�ZKDW�P\�SURSRVDO�LV��QDPHO\�WR�ORFDWH�EXVLQHVV�UXOHV�LQ�WKH�%XVLQHVV�RU�'DWD�WLHU��GHSHQGLQJ�RQ�ZKDW�PDNHV�PRVW�VHQVH�RQ�D�FDVH�E\�FDVH�EDVLV��,�ZLOO�DOVR�ORRN�DW�GLIIHUHQW�ZD\V�RI�FRQVWUXFWLQJ�WKH�UXOHV��GHSHQGLQJ�RQ�WKH�FKRVHQ�WLHU��$IWHU�WKDW��,�ZLOO�GLVFXVV�WKH�ORFDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�D�VHW�RI�GLIIHUHQW�H[DPSOHV�RI�EXVLQHVV�UXOHV��)LQDOO\��,�ZLOO�GLVFXVV�KRZ�EXVLQHVV�UXOHV�PLJKW�EH�GHDOW�ZLWK�LQ�WKH�IXWXUH��%HIRUH�,�GR�DOO�WKLV��,
G�OLNH�WR�VWDUW�ZLWK�D�VKRUW�LQWURGXFWLRQ�WR�EXVLQHVV�UXOHV�$�6KRUW ,QWURGXFWLRQ�WR�%XVLQHVV�5XOHV
:KDW�GR�,�PHDQ�E\�EXVLQHVV�UXOHV" 7KH�WHUP�FDQ�EH�D�OLWWOH�PLVOHDGLQJ��:KHQ�,�UHIHU�WR�EXVLQHVV�UXOHV��,�DP�UHIHUULQJ�QRW�RQO\�WR�YDOLGDWLRQV�RI�UXOHV²YDOLGDWLRQV�DUH�DQ�LPSRUWDQW�SDUW²EXW�DOVR�WR�RUGLQDU\�ORJLF��VXFK�DV�FRUH�DOJRULWKPV��WUDQVIRUPDWLRQV��FRPSHQVDWLRQV��FDOFXODWLRQV��DQG�DXWKRUL]DWLRQV��3HUKDSV�\RX�SUHIHU�WKH�WHUP�³EXVLQHVV�ORJLF´�RU�MXVW�³ORJLF�´�(LWKHU�ZD\��WKH�WHUP�LVQ
W�LPSRUWDQW��LW
V�ZKDW�WKH�WHUP�UHIHUV�WR�WKDW�PDWWHUV�
%XVLQHVV�UXOHV�DSSO\�QRW�MXVW�WR�EXVLQHVV�V\VWHPV��RI�FRXUVH��%XVLQHVV�UXOHV�FDQ�EH�IRXQG�LQ�WHFKQLFDO�V\VWHPV�DV�ZHOO��DOWKRXJK�GHYHORSHUV�RI�WHFKQLFDO�V\VWHPV�RIWHQ�UHIHU�WR�³GRPDLQ´�DQG�³GRPDLQ�UXOHV´�LQVWHDG���2QH�H[DPSOH�RI�D�WHFKQLFDO�V\VWHP�ZLWK�D�VHW�RI�EXVLQHVV�UXOHV�LV�D�FRQWUROV\VWHP�IRU�DQ�HOHYDWRU��,Q�WKLV�H[DPSOH��WKH�EXVLQHVV�UXOHV�PD\�GLFWDWH�WKDW�WKH�FORVHVW�DYDLODEOH�HOHYDWRU�VKRXOG�DQVZHU�DQ\�JLYHQ�UHTXHVW��7KXV��ZKHQ�WKH�FRQWURO�V\VWHP�LV�QRWLILHG�WKDW�VRPHRQH�RQ�WKH�ILUVW�IORRU�ZDQWV�WR�JR�XS��LW�VHQGV�WKH�HOHYDWRU�ZDLWLQJ�DW�WKH�WKLUG�IORRU�LQVWHDG�RI�WKH�RQH�DW�WKH�QLQWK�IORRU�WR�DQVZHU�WKH�UHTXHVW�
1R�PDWWHU�WKH�FDSDFLW\��ILQGLQJ�DQG�GHILQLQJ�EXVLQHVV�UXOHV�LV�DQ�DFWLYLW\�IRU�ERWK�WKH�FOLHQW�DQG�WKH�GHYHORSHU��+RSHIXOO\��DV�WKH�GHYHORSHU�\RX�FDQ�JHW�WKH�FOLHQW�WR�FRQVLGHU�UHDO�ZRUOG�UXOHV��OHDYLQJ�\RX�WR�IRFXV�RQ�WHFKQLFDO�UXOHV��VXFK�DV�XQLTXHQHVV�DQG�WUDQVDFWLRQV��WKDW�WKH�FOLHQW�SUREDEO\�ZRQ
W�WKLQN�DERXW��7KLQNLQJ�DERXW�EXVLQHVV�UXOHV�LV�D�PDMRU�VWHS�LQ�WKH�DQDO\VLV�DQG�GHVLJQ�DFWLYLWLHV�IRU�EXLOGLQJ�D�V\VWHP�

1RWH
$OWKRXJK�LW�LV�RIWHQ�XVHIXO�WR�EUHDN�GRZQ�FRPSOH[�WRSLFV�LQWR�FDWHJRULHV��,�DP�QRW�JRLQJ�WR�FDWHJRUL]H�WKH�EXVLQHVV�UXOHV�LQ�WKLV�FKDSWHU�EHFDXVH�LW�ZRXOG�EH�WRR�DEVWUDFW��7KHUH�DUH�PDQ\�FODVVLILFDWLRQV�WR�EH�LQVSLUHG�E\��DQG�QR�GH�IDFWR�VWDQGDUG�DV�,�XQGHUVWDQG�LW��,QVWHDG��,�ZLOO�JLYH�VHYHUDO�SUDFWLFDO�H[DPSOHV�RI�GLIIHUHQW�NLQGV�RI�EXVLQHVV�UXOHV��)RU�PRUH�LQIRUPDWLRQ�DERXW�FDWHJRUL]DWLRQV��VHH�5RQDOG�*��5RVV
V�7KH�%XVLQHVV�5XOH�%RRN��6HFRQG�(GLWLRQ�� WKH�FKDSWHU�RQ�EXVLQHVV�UXOHV�LQ�-DPHV�0DUWLQ�DQG�-DPHV�-��2GHOO
V�2EMHFW�2ULHQWHG�0HWKRGV�� RU�WKH�FKDSWHUV�RQ�FRQVWUDLQWV�LQ�7HUU\�+DOSLQ
V�,QIRUPDWLRQ�0RGHOLQJ�DQG�5HODWLRQDO�'DWDEDVHV��
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1RZ�WKDW�\RX�NQRZ�ZKDW�,�PHDQ�ZKHQ�,�UHIHU�WR�EXVLQHVV�UXOHV��LW
V�WLPH�WR�JHW�GRZQ�WR�WKH�QLWW\�JULWW\�RI�KRZ�DQG�ZKHUH�WR�GHDO�ZLWK�WKHP�/RFDWLRQ�DQG�6ROXWLRQV�RI�%XVLQHVV�5XOHV
$V�\RX�UHFDOO�IURP�&KDSWHU����³$UFKLWHFWXUH�´�,�XVH�WKH�WLHUV�DQG�OD\HUV�VKRZQ�LQ�)LJXUH�����LQ�P\�DUFKLWHFWXUH�SURSRVDO�DV�D�VWDUWLQJ�SRLQW�IRU�PDQ\�DSSOLFDWLRQV�

)LJXUH������7LHUV�DQG�OD\HUV�LQ�P\�SURSRVHG�DUFKLWHFWXUH�

/HW
V�WDNH�D�FORVHU�ORRN�DW�WKH�GLIIHUHQW�WLHUV�ZH�FDQ�FKRRVH�DPRQJ�IRU�ORFDWLQJ�WKH�EXVLQHVV�UXOHV�
/RFDWLQJ�WKH�%XVLQHVV�5XOHV�LQ�WKH�&RQVXPHU�7LHU
:KHUH�FDQ�,�ORFDWH�P\�EXVLQHVV�UXOHV�LQ�WKLV�DUFKLWHFWXUH"�/HW
V�GHFLGH�WKDW�WKH�&RQVXPHUWLHU�LV�QRW�D�VXLWDEOH�SODFH�IRU�EXVLQHVV�UXOHV��:K\�QRW��\RX�PD\�DVN"�7KHUH�DUH�VHYHUDO�UHDVRQV�

x 8VHU�,QWHUIDFH��8,��WUHQGV² 7KHUH�LV�D�QHZ�8,�WUHQG�HYHU\�\HDU��DQG�PDQ\�RUJDQL]DWLRQV�RIWHQ�DGMXVW�WR�WKHVH�QHZ�WUHQGV��%HFDXVH�RI�WKDW��WKH\�KDYH�WR�UHEXLOG�WKH�8,��DQG�WKH�&RQVXPHU�WLHU��RU�EXLOG�\HW�DQRWKHU�8,�x 8,�DSSOLFDWLRQV² 7KHUH�DUH�RIWHQ�VHYHUDO�GLIIHUHQW�8,�DSSOLFDWLRQV�IRU�D�VSHFLILF�VHW�RI�FRPSRQHQWV��7KH�VDPH�UXOHV�PXVW�DSSO\�IRU�DOO�WKH�8,�DSSOLFDWLRQV�x 'HFHQWUDOL]HG�FRQVXPHUV² 6RPH�W\SHV�RI�FRQVXPHUV�ZLOO�EH�GHFHQWUDOL]HG��IRU�H[DPSOH��:LQGRZV�)RUPV�DSSOLFDWLRQV��DQG�LW�PLJKW�EH�GLIILFXOW�WR�IRUFH�DQ�XSGDWH�WR�WDNH�SODFH�IRU�HYHU\�FRQVXPHU�DW�WKH�VDPH�WLPH�x 1RW�LQ�RXU�FRQWURO² ,W
V�FRPPRQ�WKDW�DQRWKHU�JURXS�RI�GHYHORSHUV�ZLOO�GHYHORS�WKH�FRQVXPHU�V���DQG�WKLV�JURXS�ZLOO�QRW�EH�WKH�VDPH�DV�WKH�JURXS�WKDW�ZLOO�GHYHORS�WKH�%XVLQHVV�DQG�'DWD�WLHUV�
+RZHYHU��DOWKRXJK�LW
V�QRW�D�JRRG�LGHD�WR�ORFDWH�EXVLQHVV�UXOHV�LQ�WKH�&RQVXPHU�WLHU��LW�LV�D�JRRG�LGHD�WR�FDUU\�RXW�HDUO\�WHVWV²VXFK�DV�UHTXLUHG�ILHOGV��IRUPDWV��DQG�VR�RQ²LQ�WKH�&RQVXPHU�WLHU�IRU�VFDODELOLW\�UHDVRQV�VR�WKDW�XVHOHVV��H[SHQVLYH��DQG�UHVRXUFH�FRQVXPLQJ�URXQG�WULSV�FDQ�EH�VNLSSHG��6WLOO��WKLV�PLJKW�PHDQ�PRUH�PDLQWDLQDELOLW\�ZRUN��/DWHU�LQ�WKH�FKDSWHU��,�ZLOO�GLVFXVV�DQ�DSSURDFK�WKDW�DOORZV�\RX�WR�KDYH�\RXU�FDNH�DQG�HDW�LW�WRR�
/RFDWLQJ�WKH�%XVLQHVV�5XOHV�LQ�WKH�%XVLQHVV�7LHU
7XUQLQJ�WR�WKH�%XVLQHVV�WLHU��WKH�EDVLF�LGHD�RI�WKH�'RPDLQ�OD\HU�LV�VLPSO\�WKDW�LW�VKRXOG�WDNH�FDUH�RI�JHQHULF�EXVLQHVV�UXOHV��'RLQJ�WKLV�LV�SRVVLEOH�LQ�WKH�$SSOLFDWLRQ�OD\HU�LQVWHDG��EXW�WKH�PRUH�UXOHV�
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WKDW�FDQ�EH�GHDOW�ZLWK�LQ�WKH�'RPDLQ�OD\HU��WKH�EHWWHU��EHFDXVH�VHYHUDO�GLIIHUHQW�$SSOLFDWLRQ�OD\HU�FODVVHV�ZLOO�XVH�WKH�VDPH�'RPDLQ�OD\HU�FODVVHV��$V�,�VDLG�LQ�&KDSWHU����WKH�FODVVHV�LQ�WKH�$SSOLFDWLRQ�OD\HU�DUH�PRGHOHG�IURP�WKH�XVH�FDVHV��7KH�FODVVHV�LQ�WKH�'RPDLQ�OD\HU�PRGHO�FRQFHSWV��DQG�WKRVH�FRQFHSWV�ZLOO�EH�XVHG�E\�VHYHUDO�XVH�FDVHV��7KH�RQO\UXOHV�WKDW�VKRXOG�EH�FRQVWUXFWHG�LQ�WKH�$SSOLFDWLRQ�OD\HU�DUH�WKRVH�VSHFLILF�WR�FHUWDLQ�XVH�FDVHV�RQO\��DV�ZHOO�DV�UXOHV�IRU�DXWKRUL]LQJ�EXVLQHVV�IXQFWLRQ�XVH�
$V�\RX�PLJKW�UHFDOO�IURP�&KDSWHU����,�OHW�WKH�$SSOLFDWLRQ�OD\HU�FDOO�WKH�3HUVLVWHQW�$FFHVV�OD\HU�GLUHFWO\�IRU�IHWFK�PHWKRGV��EXW�,�FDOO�WKH�'RPDLQ�OD\HU��ZKLFK�LQ�WXUQ�FDOOV�WKH�3HUVLVWHQW�$FFHVV�OD\HU��IRU�ZULWH�PHWKRGV��%XVLQHVV�UXOHV�OLH�DW�WKH�FHQWHU�RI�WKLV�GHFLVLRQ��7KHUH�DUH�PRVW�RIWHQ�QR�EXVLQHVV�UXOHV�IRU�WKH�VSHFLILF�IHWFK�RSHUDWLRQV��VR�D�FDOO�WR�WKH�'RPDLQ�OD\HU�ZRXOG�WHQG�WR�UHVXOW�LQ�MXVW�D�SDVV�WKURXJK�WR�WKH�3HUVLVWHQW�$FFHVV�OD\HU��7KH�RQO\�YDOXH�LQ�GRLQJ�WKLV�ZRXOG�EH�WR�VLPSOLI\�WKH�$SSOLFDWLRQ�OD\HU�DQG�PDNH�LW�PRUH�FRQVLVWHQW�VR�WKDW�LW�LV�RQO\�DZDUH�RI�WKH�'RPDLQ�OD\HU��6WLOO��WKLV�DGYDQWDJH�GRHVQ
W�PDNH�XS�IRU�WKH�GUDZEDFNV�WKDW�FRPH�IURP�PRUH�DQG�³GXPE´�FRGH�
$V�,�VDLG��ZKHQ�WKH�$SSOLFDWLRQ�OD\HU�UHTXHVWV D�ZULWH�PHWKRG��WKH�FDOO�ZLOO�JR�WR�WKH�'RPDLQ�OD\HU�DQG�WKH�'RPDLQ�OD\HU�WKHQ�FDOOV�WKH�3HUVLVWHQW�$FFHVV�OD\HU��2I�FRXUVH��LW�ZRXOG�EH�SRVVLEOH�WR�OHW�WKH�$SSOLFDWLRQ�OD\HU�VWLOO�FDOO�WKH�3HUVLVWHQW�$FFHVV�OD\HU�DIWHU�WKH�'RPDLQ�OD\HU�FDOO�KDV�EHHQ�H[HFXWHG��EXW�,�ILQG�P\�SURSRVDO�LV�FOHDQHU��,Q�DGGLWLRQ��VRPHWLPHV�WKH�'RPDLQ�OD\HU�QHHGV�WR�FDOO�WKH�GDWDEDVH�WR�IHWFK�GDWD�EHIRUH�HYDOXDWLQJ�WKH�UXOH��7KH�'RPDLQ�OD\HU�PLJKW�DOVR�NQRZ�PRUH�DERXW�ZKDW�LV�QHHGHG�IURP�WKH�GDWDEDVH�LQ�D�VSHFLILF�VFHQDULR�WKDQ�WKH�$SSOLFDWLRQ�OD\HU�GRHV��:LWK�WKLV�GHVLJQ��WKH�'RPDLQ�OD\HU�PLJKW�DOVR�GHFLGH�WR�JR�WR�WKH�GDWDEDVH�RU�WR�MXVW�DGG�URZV�WR�WKH�VFULSW�WKDW�ZLOO�EH�VHQW�WR�WKH�GDWDEDVH�DW�WKH�HQG�RI�WKH�VFHQDULR��ZKLFK�LV�FRPSOHWHO\�WUDQVSDUHQW�WR�WKH�$SSOLFDWLRQ�OD\HU�
%XW�ZH�KDYH�RQH�PRUH�OD\HU�LQ�WKH�%XVLQHVV�WLHU��:K\�QRW�OHW�WKH�3HUVLVWHQW�$FFHVV�OD\HU�KDQGOH�WKH�EXVLQHVV�UXOHV"�:HOO��LW�FRXOG��EXW�LW�KDV�DQRWKHU�ZHOO�GHILQHG�SXUSRVH��QDPHO\�WR�HQFDSVXODWH�WKH�DFFHVV�RI�WKH�SHUVLVWHQFH�PHFKDQLVP��VXFK�DV�64/�6HUYHU��,Q�P\�RSLQLRQ��ZH�VKRXOG�NHHS�WKLV�OD\HU�IUHH�IURP�EXVLQHVV�UXOHV�

1RWH
(YHQ�WKRXJK�,�XVH�64/�VFULSWV�WKDW�DUH�EXLOW�E\�FDOOLQJ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�DQG�H[HFXWHG�LQ�WKH�'DWD�WLHU��,�WKLQN�RI�WKRVH�UXOHV�DV�EHLQJ�ORFDWHG�LQ�WKH�$SSOLFDWLRQ�OD\HU�DQG�WKH�'RPDLQ�OD\HU�EHFDXVH�WKRVH�OD\HUV�DUH�WKH�GULYLQJ�IRUFHV�DQG�DUH�WKH�OD\HUV�WKDW�GHILQH�WKH�UXOHV�

/RFDWLQJ�WKH�%XVLQHVV�5XOHV�LQ�WKH�'DWD�7LHU
7KH�QH[W�WLHU�LV�WKH�'DWD�WLHU��ZKLFK�DOVR�LV�DQ�DSSURSULDWH�WLHU�IRU�VHYHUDO�EXVLQHVV�UXOHV��)LUVW�RI�DOO� \RX�VKRXOG�GHDO�ZLWK�DV�PDQ\�VWDWLF�UXOHV�DV�SRVVLEOH��ZKLFK�WKH�DSSOLFDWLRQ�XVHU�VKRXOGQ
W�EH�DEOH�WR�DIIHFW�E\�FKDQJLQJ�GDWD�LQ�WKH�GDWDEDVH��XVLQJ�FRQVWUDLQWV��FKHFN�FRQVWUDLQWV��SULPDU\�NH\V��DQG�IRUHLJQ�NH\V��DQG�GHIDXOWV��7KH�WZR�VWRUHG�SURFHGXUH�OD\HUV�DUH�WKHQ�YHU\�VXLWDEOH�IRU�RWKHU�UXOHV��7KXV��WKH�3ULYDWH�6WRUHG�3URFHGXUH�OD\HU�LV�EHWWHU�WKDQ�WKH�3XEOLF�6WRUHG�3URFHGXUH�OD\HU�DV�D�ORFDWLRQ�IRU�EXVLQHVV�UXOHV�IRU�WKH�VDPH�UHDVRQ�DV�WKH�'RPDLQ�OD\HU�LV�EHWWHU�WKDQ�WKH�$SSOLFDWLRQ�OD\HU��7KDW�LV��WKH�3ULYDWH�6WRUHG�3URFHGXUH�OD\HU�DQG�WKH�'RPDLQ�OD\HU�ZLOO�EH�UHXVHG�PRUH��$V�D�UHVXOW��WKHUH�ZLOO�EH�PRUH�JHQHULF�FRGH�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�DQG�LQ�WKH�'RPDLQ�OD\HU�
,W
V�H[WUHPHO\�LPSRUWDQW�WR�UHPHPEHU�WKDW�LI�\RX�GHFLGH�WR�SXW�DQ\�UXOHV�LQ�WKH�'RPDLQ�OD\HU��\RX�GRQ
W�OHW�DQ\ERG\�UHXVH�WKH�3HUVLVWHQW�$FFHVV�OD\HU�RU�DQ\�ORZHU�OD\HU�EHFDXVH�WKH\�ZLOO�E\SDVV�WKH�EXVLQHVV�UXOHV��,Q�DGGLWLRQ��WKH�XVHUV�VKRXOGQ
W�EH�JUDQWHG�ULJKWV�IRU�GLUHFW�DFFHVV�WR�WDEOHV�LQ�WKH�GDWDEDVH�QRU�WR�VWRUHG�SURFHGXUHV�LI�WKH\�GRQ
W�VSHFLILFDOO\�KDYH�WR�KDYH�WKHP��,W
V�EHVW�WR�WKLQN�RI�WKH�$SSOLFDWLRQ�OD\HU�DV�WKH�HQWU\�SRLQW�IRU�XVHUV��HYHQ�LI�\RX�SXW�DOO UXOHV�LQ�WKH�GDWDEDVH�IURP�GD\�RQH��<RX�PLJKW�QHHG�WR�DGG�UXOHV�LQ�RWKHU�OD\HUV�FORVHU�WR�WKH�FRQVXPHU�LQ�WKHDSSOLFDWLRQ
V�OLIHWLPH�

1RWH
7KHUH�LV�DOZD\V�D�ULVN�WKDW�DQ�DGPLQLVWUDWRU�ZLOO�XSGDWH�WKH�GDWDEDVH�WDEOHV�GLUHFWO\�ZLWKRXW�XVLQJ�WKH�FRPSRQHQWV�RU�WKH�VWRUHG�SURFHGXUHV��7KH�ULVN�WKDW�KH�RU�VKH�LV�YLRODWLQJ�WKH�EXVLQHVV�UXOHV�LV�KRSHIXOO\�QRW�WKDW�JUHDW��EXW�LW
V�VWLOO�WKHUH��%\�XVLQJ�FRQVWUDLQWV��WKH�ULVN�LV�JRQH�
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$VVXPLQJ�WKDW�ZH�GHFLGH�WKDW�WKH�WZR�PDLQ�SODFHV�IRU�SURJUDPPHG�EXVLQHVV�UXOHV�DUH�WKH�'RPDLQ�OD\HU�DQG�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU��OHW
V�WDNH�D�FORVHU�ORRN�DW�WKH�DGYDQWDJHV�IRU�HDFK�DSSURDFK�DQG�KRZ�WKH�UXOHV�FDQ�EH�FRQVWUXFWHG�
/RFDWLQJ�WKH�%XVLQHVV�5XOHV�LQ�WKH�'RPDLQ�/D\HU
)RU�JHQHULF��FRQFHSW�RULHQWHG�EXVLQHVV�UXOHV��WKH�'RPDLQ�OD\HU�LV�RIWHQ�D�YHU\�ILWWLQJ�ORFDWLRQ��(YHQ�WKRXJK�WKHUH�DUH�QXPHURXV�SRVVLELOLWLHV��OHW
V�WDNH�D�ORRN�DW�KRZ�WKH�UXOHV�FDQ�EH�LPSOHPHQWHG�KHUH�
+RZ�%XVLQHVV�5XOHV�&DQ�%H�,PSOHPHQWHG�LQ�WKH�'RPDLQ�/D\HU
/HW
V�UHYLHZ�WKH�DUFKLWHFWXUH�LQ�&KDSWHU�� WR�VHH�KRZ�WKH�FODVVHV�LQ�WKH�'RPDLQ�/D\HU�DSSHDU��,Q�)LJXUH����� LQ�&KDSWHU����\RX�FDQ�VHH�WKH�GR(UUDQG FODVV�DQG�WKH�,6DYHDEOH LQWHUIDFH�WKDW�WKH�$SSOLFDWLRQ�OD\HU�XVHV�ZKHQ�FDOOLQJ�WKH�FODVV�
/RFDWLRQ�DQG�&DOO�0HFKDQLVP
+DYLQJ�VDLG�WKDW��,
G�OLNH�WR�VWDUW�WKH�GLVFXVVLRQ�E\�ORRNLQJ�DW�ZKHUH�WKH�UXOHV�FKHFN�LV�ORFDWHG�DQG�KRZ�LW�FDQ�EH�DFFHVVHG��$Q�REYLRXV�VROXWLRQ�IRU�ZKHUH�WR�ORFDWH�EXVLQHVV�UXOHV�LV�WR�OHW�WKH�GR(UUDQG�6DYH�� PHWKRG�KLGH�D�FDOO�WR�D�SULYDWH�&KHFN�� PHWKRG��7KLV�LV�WR�HQVXUH�WKDW�WKH�SURYLGHG�'DWD6HW LV�FKHFNHG�DFFRUGLQJ�WR�WKRVH�UXOHV�WKH�FODVV�LV�UHVSRQVLEOH�IRU�FKHFNLQJ�

1RWH
%H�FDUHIXO�WKDW�\RX�GRQ
W�PLVV�WKH�IDFW�WKDW�WKH�GDWD�FDUULHU��IRU�H[DPSOH��D�'DWD6HW��KDV�EHHQ�FKDQJHG�ZLWK�VFUROOLQJ�EHIRUH�\RX�VWDUW�FKHFNLQJ�WKH�UXOHV�DJDLQVW�WKH�'DWD6HW��$OVR��EH�FDUHIXO�WKDW�\RX�GRQ
W�WRXFK�WKH�VWDWH�RI�WKH�GDWD�FDUULHU�EHFDXVHWKHUH�LV�RWKHU�FRGH�H[SHFWLQJ�WKH�GDWD�FDUULHU�WR�EH�LQ�D�SDUWLFXODU�VWDWH��8VLQJ�&ORQH�� LV�RIWHQ�D�JRRG�LGHD�

$QRWKHU�ZD\�WR�FKHFN�WKH�UXOHV�LV�WKURXJK�D�SXEOLF�LQWHUIDFH��IRU�H[DPSOH�,&KHFNDEOH��WR�EH�XVHG�EHWZHHQ�FODVVHV�LQ�WKH�'RPDLQ�OD\HU��7KH�VLWXDWLRQ�WKDW�VKRXOG�EH�VROYHG�KHUH�LV�ZKHQ�D�'RPDLQ�FODVV�QHHGV�DQRWKHU�'RPDLQ�FODVV�WR�FKHFN�UXOHV�RQ�EHKDOI�RI�WKH�ILUVW�FODVV��,�XVHG�WKLV�VHFRQG�DSSURDFK�D�ORW�LQ�P\�ROG�DUFKLWHFWXUH��ZKLFK�,�GLVFXVVHG�LQ�&KDSWHU�� DQG�&KDSWHU����³7UDQVDFWLRQV´���,Q�WKH�QHZ�DUFKLWHFWXUH��LW�LV�OHVV�XVHIXO��EHFDXVH�LW�LV�WRWDOO\�DFFHSWDEOH�IRU�WKH�$SSOLFDWLRQ�OD\HU�WR�PDNH�VHYHUDO�FDOOV�WR�WKH�'RPDLQ�OD\HU�ZLWKLQ�WKH�VDPH�WUDQVDFWLRQ�
3URFHVVLQJ
:KHQ�\RX�KDYH�GHFLGHG�RQ�WKH�ORFDWLRQ�DQG�FDOO�PHFKDQLVP�IRU�\RXU�EXVLQHVV�UXOHV�LQ�WKH�'RPDLQ�OD\HU��LW
V�WLPH�WR�WKLQN�DERXW�KRZ�WKH\�VKRXOG�EH�SURFHVVHG��$V�XVXDO��WKHUH�DUH�VHYHUDO�RSWLRQV�

x 8VH�RUGLQDU\�9%�FRGH�DQG�FKHFN�UXOH�E\�UXOH² 1R�URFNHW�VFLHQFH�KHUH��7KLV�LV�WKH�PRVW�W\SLFDO�DQG�WKH SUHIHUUHG�ZD\�WR�JR�IRU�UXOHV�LQ�WKH�'RPDLQ�OD\HU�x $GG�URZV�WR�WKH�64/�VFULSW�ZLWK�WKH�KHOS�RI�WKH�3HUVLVWHQW�$FFHVV�OD\HU² %\�GRLQJ�WKLV��\RX�DFWXDOO\�GHOD\�WKH�H[HFXWLRQ�RI�WKH�FKHFNV�XQWLO�WKH�FRPSOHWH�VFULSW�LV�H[HFXWHG�DJDLQVW�WKH�GDWDEDVH��,W�LV�DOVR�WKH�GDWDEDVH�LWVHOI�WKDW�GRHV�WKH�UHDO�FKHFNLQJ�RI�WKH�UXOHV�x &UHDWH�DQRWKHU�64/�VFULSW�IRU�UHWULHYLQJ�GDWD�IURP�WKH�GDWDEDVH��ZLWK�WKH�KHOS�RI�WKH�3HUVLVWHQW�$FFHVV�OD\HU��DV�XVXDO��DQG�XVH�WKRVH�YDOXHV�WR�FKHFN�UXOH�E\�UXOH�ZLWK�RUGLQDU\�9%�FRGH² 1RWH�WKDW�WKLV�VROXWLRQ�SDUWO\�GHIHDWV�RQH�RI�WKH�PDLQ�SXUSRVHV�RI�WKH�64/�VFULSW�VROXWLRQ�EHFDXVH�WKHUH�ZLOO�EH�VHYHUDO�URXQG�WULSV�WR�WKH�GDWDEDVH��$GGLWLRQDOO\��LI�\RX�NHHS�ORFNV�DW�WKH�UHDG�URZV��\RX�PD\�VHYHUHO\�DIIHFW�WKURXJKSXW�
1RWH
,�ZLOO�GLVFXVV�WKH SDWWHUQ�RI�XVLQJ�64/�VFULSWV�IRU�DFFHVVLQJ�WKH�GDWDEDVH�LQ�GHSWK�LQ�&KDSWHU����³'DWD�$FFHVV�´

0RWLYDWLRQ�IRU�8VLQJ�WKH�'RPDLQ�/D\HU�IRU�0RVW�%XVLQHVV�5XOHV
$V�\RX�KDYH�SUREDEO\�XQGHUVWRRG�E\�QRZ��RU�FHUWDLQO\�ZLOO�XQGHUVWDQG�DV�\RX�UHDG�RQ��,�GRQ
W�WKLQN�WKH�'RPDLQ�OD\HU�LV�WKH�RQO\�VXLWDEOH�OD\HU�WR�ORFDWH�EXVLQHVV�UXOHV��EXW�LW�FHUWDLQO\�KDV�LWV�PHULWV�
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x &HUWDLQ�UXOHV�DUH�PXFK�HDVLHU�WR�ZULWH�LQ�9LVXDO�%DVLF��1(7�WKDQ�LQ�7�64/² $PRQJ�RWKHU�WKLQJV��WKH�VRSKLVWLFDWLRQ��SURGXFWLYLW\��FRPSUHKHQVLYHQHVV��SRZHUIXOQHVV��IOH[LELOLW\��DQG�H[WHQVLELOLW\�DUH�PXFK�EHWWHU�IRU�9LVXDO�%DVLF��1(7�DV�D�ODQJXDJH�FRPSDUHG�WR�7�64/�x 5HODWLRQDO�GDWDEDVHV�DUH�YHU\�JRRG�DW�VHW�EDVHG�SURFHVVLQJ��EXW�QRW�DW�URZ�E\�URZ�SURFHGXUDO�SURFHVVLQJ² 6WLOO��SURFHGXUDO�UXOHV�DUH�QRW�WKDW�XQFRPPRQ�DIWHU�DOO�x 7KH�SURFHVVLQJ�ZLOO�WDNH�SODFH�DW�D�WLHU�WKDW�LV�HDV\�WR�VFDOH�RXW² ,�KDYH�PHQWLRQHG�LW�EHIRUH��EXW�LW
V�ZRUWK�PHQWLRQLQJ�DJDLQ²WKH�GDWDEDVH�LV�KDUGHU�WR�VFDOH�RXW�WKDQ�WKH�DSSOLFDWLRQ�VHUYHU��%H�FDUHIXO�WKDW�\RX�GRQ
W�XVH�WRR�PDQ\�UHVRXUFHV�IURP�WKH�GDWDEDVH�EHFDXVH�RI�WKLV��,Q�WKH�FDVH�RI�VWDWLF�FKHFNV��ZKHQ�GDWD�GRHVQ
W�KDYH�WR�EH�IHWFKHG�IURP�WKH�GDWDEDVH�IRU�FKHFNLQJ WKH�UXOHV��WKH�'RPDLQ�OD\HU�LV�D�YHU\�HIILFLHQW�DQG�VXLWDEOH�ORFDWLRQ�IRU�UXOHV�
1RWH
,Q�&KDSWHU����,�PHQWLRQHG�WKDW�IRU�³VPDOO´�V\VWHPV�DQG�³VLPSOH´�V\VWHPV��LW
V�SRVVLEOH�WR�VNLS�WKH�'RPDLQ�OD\HU��,�DOVR�VDLG�WKDW�WKLV�DSSOLHG�WR�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU��EXW�,
P�OHVV�LQFOLQHG�WR�VNLS�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU��,Q�DQ\�FDVH��WKLQN�WZLFH�EHIRUH�\RX�VNLS�HLWKHU�RI WKHVH�OD\HUV��3UHSDUH�IRU�IXWXUH�JURZWK�E\�WKLQNLQJ�ODUJH�EXW�LQLWLDOO\�EXLOGLQJ�VPDOO�

/RFDWLQJ�WKH�%XVLQHVV�5XOHV�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�/D\HU
&HUWDLQ�UXOHV�ILW�YHU\�ZHOO�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU��EXW�EHIRUH�DUJXLQJ�WKH�FDVH�IRUZK\�WKH\�GR��,�ZLOO�VWDUW�ZLWK�D�GLVFXVVLRQ�RQ�KRZ�WKH\�FDQ�EH�LPSOHPHQWHG�
+RZ�%XVLQHVV�5XOHV�&DQ�%H�,PSOHPHQWHG�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�/D\HU
$V�XVXDO��,�SUHIHU�WR�IDFWRU�RXW�WKH�UXOHV�LQ�VSHFLILF�VWRUHG�SURFHGXUHV�WR�PDNH�WKH�FRGH�PRUH�PDLQWDLQDEOH��,�W\SLFDOO\�DGG�D�&KHFN VXIIL[�DV�WKH�QDPLQJ�FRQYHQWLRQ��WKXV��D�W\SLFDO�VWRUHG�SURFHGXUH�QDPH�IRU�UXOHV�WKDW�DSSO\�RQO\�IRU�83'$7( ZRXOG�EH�(UUDQGB8SGDWH&KHFN���
,�XVH�WZR�GLIIHUHQW�VW\OHV�IRU�EXVLQHVV�UXOHV�LQ�VWRUHG�SURFHGXUHV�WKDW�SHUIRUP�FKHFNV��$VVXPH�WKDW�DQ�83'$7( LV�WR�EH�GRQH��<RX�FDQ�HLWKHU�OHW�WKH�83'$7( WDNH�SODFH�DQG�UHDG�IURP�WKH�GDWDEDVH�DQG�FKHFN�WKH�UXOHV�EHIRUH�WKH�HQG�RI�WKH�WUDQVDFWLRQ��RU�FKHFN�SDUDPHWHUV�DQG�UHDG�GDWD�IURP�WKH�GDWDEDVH�WR�FKHFN�WKH�UXOHV�EHIRUH�PDNLQJ�WKH�83'$7(�
/LVWLQJ�����VKRZV�VDPSOH�FRGH�LQ�D�VWRUHG�SURFHGXUH�LQ�ZKLFK�WKH�83'$7( WDNHV�SODFH�DQG�WKHQ�WKH�GDWD�LV�UHDG�EDFN�IURP�WKH�GDWDEDVH��,Q�/LVWLQJ������WKH�VHFRQG�VWUDWHJ\�LV�VKRZQ��WKDW�LV��WKH�GDWD�LV�FKHFNHG�ZKHQ�LW�FRPHV�DV�SDUDPHWHUV�WR�WKH�VWRUHG�SURFHGXUH��,Q�ERWK�FDVHV��WKH�UXOH�LV�WKDW�WKH�UHVSRQVLEOH�SUREOHP�VROYHU�FDQQRW�KDYH�PRUH�WKDQ����RSHQ�SUREOHPV�
/LVWLQJ�����6LPSOLILHG�([DPSOH�RI�:KHQ�WKH�)LUVW�6WUDWHJ\�,V�8VHG�IRU�&KHFNLQJ�D�%XVLQHVV�5XOH�LQ�D�3ULYDWH�6WRUHG�3URFHGXUH
%(*,1�75$16$&7,21
83'$7(�HUUDQG6(7�UHVSRQVLEOH� �#UHVSRQVLEOH�����:+(5(�LG� �#LG��(UURU�WUDSSLQJ�JRHV�KHUH�
,)�#VWDWXV� ���%(*,1
,)��6(/(&7�&2817��)520�HUUDQG:+(5(�UHVSRQVLEOH� �#UHVSRQVLEOH$1'�VWDWXV� ����!����%(*,16(7�#DQ(UURU� ������6(7�#DQ(UURU0HVVDJH� 
7RR�PDQ\�RSHQ�HUUDQGV�IRU�WKLV�SUREOHP�VROYHU
*272�([LW+DQGOHU(1'(1'

&200,7�75$16$&7,21
/LVWLQJ�����6LPSOLILHG�([DPSOH�RI�:KHQ�WKH�6HFRQG�6WUDWHJ\�,V�8VHG�IRU�&KHFNLQJ�D�%XVLQHVV�5XOH�LQ�D�3ULYDWH�6WRUHG�3URFHGXUH
,)�#VWDWXV� ���%(*,1
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,)��6(/(&7�&2817��)520�HUUDQG:+(5(�UHVSRQVLEOH� �#UHVSRQVLEOH$1'�VWDWXV� ����!���%(*,16(7�#DQ(UURU� ������6(7�#DQ(UURU0HVVDJH� 
7RR�PDQ\�RSHQ�HUUDQGV�IRU�WKLV�SUREOHP�VROYHU
*272�([LW+DQGOHU(1'(1'
%(*,1�75$16$&7,21
83'$7(�HUUDQG6(7�UHVSRQVLEOH� �#UHVSRQVLEOH�����:+(5(�LG� �#LG
��(UURU�WUDSSLQJ�JRHV�KHUH�&200,7�75$16$&7,21

1RWH
$V�\RX�VHH�LQ�/LVWLQJV�����DQG������,�GLGQ
W�VKRZ�UHDO WUDQVDFWLRQ�FRGH�DQG�HUURU�WUDSSLQJ��<RX�ZLOO�ILQG�D�ORW�PRUH�DERXW�WKLV�WRSLF�LQ &KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´

$V�\RX�JXHVVHG�LW��ERWK�VW\OHV�KDYH�WKHLU�PHULWV��7KH�DGYDQWDJH�WR�OHWWLQJ�WKH�83'$7( WDNH�SODFH�LV�WKDW�LW�LV�VLPSOHU�DQG�PRUH�SURGXFWLYH�WR�SURJUDP�EHFDXVH�\RX�GRQ
W�KDYH�WR�VHQG�DURXQG�D�ORW�RI�SDUDPHWHUV�EHWZHHQ�VWRUHG�SURFHGXUHV�ZLWK�WKH�RQO\�SXUSRVH�RI�HYDOXDWLQJ�UXOHV��,I�\RX�XVH�WULJJHUV��,�GRQ
W���DQRWKHU�DGYDQWDJH�LV�WKDW�\RX�FKHFN�WKH�UXOHV�DIWHU�WULJJHUV�KDYH�GRQH�WKHLU�MRE��ZKLFK�FRXOG�EH�JRRG�EHFDXVH�WKH�WULJJHUV�PLJKW�KDYH�FKDQJHG�WKH�GDWD�
7KH�DGYDQWDJH�RI�FKHFNLQJ�SDUDPHWHUV�EHIRUH�VWDUWLQJ�WKH�83'$7( LV�D�PDWWHU�RI�HIILFLHQF\��<RX�GRQ
W�GR�DQ�83'$7( WKDW�KDV�WR�EH�52//HG%$&. GLUHFWO\�DIWHU��$QRWKHU��PRUH�LPSRUWDQW��HIILFLHQF\�DVSHFW�LV�WKDW�\RX�JHW�VKRUWHU�WUDQVDFWLRQV�DV�ZHOO��,W�LV�DOVR�HDVLHU�DQG�PRUH�QDWXUDO�WR�HYDOXDWH�UXOHV�DW�WUDQVLWLRQV�ZLWK�WKLV�DSSURDFK��,I�\RX�ILUVW�SHUIRUP�WKH�83'$7(��\RX�GRQ
W�NQRZ�ZKDW�WKH�³EHIRUH´�YDOXH�ZDV�ZKHQ�\RX�JR�WR�VHH�ZKHWKHU�WKH�WUDQVLWLRQ�ZDV�D�FRUUHFW�RQH��DQG�WKHUH�LV�DOVR�D�FKDQFH�WKDW�\RX�ZLOO�UHGXFH�WKH�OHQJWK�RI�WKH�WUDQVDFWLRQ�DQG�WKH�ORFNLQJ�WLPH�

1RWH
:H�FRXOG�KDYH�D�VLPLODU�GLVFXVVLRQ�IRU�WKH��1(7�FRPSRQHQWV��6KRXOG�RQO\WKH�GDWD�FRQWDLQHU��D�'DWD6HW IRU�H[DPSOH��EH�VHQW�RYHU�WR�WKH�YDOLGDWLRQ�PHWKRG��RU�VKRXOG�MXVW�WKH�YDOXHV�QHHGHG�EH�VHQW�RYHU�DV�SDUDPHWHUV"�,Q�WKLV�FDVH��,
P�PRUH�LQFOLQHG�WR�VNLS�ILQH�JUDLQHG�SDUDPHWHUV�

:K\�,�'RQ
W�8VH�7ULJJHUV�$Q\PRUH
,Q�WKH�SDVW��,�XVHG�WULJJHUV�D�ORW²WRR�PXFK�UHDOO\��,�OLNHG�WKH�LGHD�RI�WULJJHUV�DQG�ZURWH�YHU\�FRPSOLFDWHG�RQHV��+RZHYHU��ZKHQ�WKH�WLPH�FDPH�WR�PDNH�FKDQJHV��LW�ZDV�D�UHDO�PHVV��,Q�DGGLWLRQ��LW
V�GLIILFXOW�WR�WHVW�WULJJHUV�FRPSOHWHO\��WR�IROORZ�H[HFXWLRQ�VHTXHQFHV��DQG�WR�ZULWH�FRPSOLFDWHG�WULJJHUV�FRUUHFWO\��:ULWLQJ�VHW�VDIH�WULJJHUV�FDQ�DOVR�OHDG�WR�VORZ�H[HFXWLRQ���7KHUH�DUH�RWKHU�SUREOHPV�DVVRFLDWHG�ZLWK�WULJJHUV��WRR��EXW�,
OO�VWRS�KHUH��
%HFDXVH�WKH�RQO\�ZD\�WR�FDOO�WKH�GDWDEDVH�LQ�P\�DSSOLFDWLRQV�LV�WKURXJK�VWRUHG�SURFHGXUHV��,�GRQ
W�UHDOO\�QHHG�WULJJHUV��$V�D�UHVXOW��,�KDYH�VWRSSHG�XVLQJ�WKHP�FRPSOHWHO\�
0RWLYDWLRQ�IRU�8VLQJ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�/D\HU�IRU�0RVW�%XVLQHVV�5XOHV
(DUOLHU�,�VDLG�WKDW�DQ�DGYDQWDJH�RI�ORFDWLQJ�EXVLQHVV�UXOHV�LQ�WKH�'RPDLQ�OD\HU�LV�WKDW�LW�LV�KDUGHU�WR�VFDOH�RXW�WKH�GDWDEDVH��$V�DOZD\V��DGYDQWDJHV�FDQ�EHFRPH�GLVDGYDQWDJHV��'XH�WR�LW�EHLQJ�PRUH�
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GLIILFXOW�WR�VFDOH�RXW��WKH�GDWDEDVH�LV�PRUH�FHQWUDOL]HG�WKDQ�WKH�DSSOLFDWLRQ�VHUYHU�EHFDXVH�WKH�GDWDEDVH�ZLOO�EH�VFDOHG�RXW�OHVV�RIWHQ��7KDW�ZDV�D�VXEWOH�DGYDQWDJH��/HW
V�WDNH�D�ORRN�DW�VRPH�RWKHU�PRUH�REYLRXV�DGYDQWDJHV�WR�ORFDWLQJ�EXVLQHVV�UXOHV�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�
x 7KHUH�DUH�PRUH�UHXVH�OHYHOV² ,I�\RX�ZDQW�WR��\RX�FDQ�UHXVH�DOO�OD\HUV�LQ�ERWK�WKH�%XVLQHVV�WLHU�DQG�WKH 'DWD�WLHU�LI�\RX�SODFH�DOO�\RXU�EXVLQHVV�UXOHV�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU��,I�\RX�SODFH�VRPH�UXOHV�LQ�WKH�'RPDLQ�OD\HU��\RX�FDQ�RQO\�UHXVH�WKH�'RPDLQ�OD\HU�DQG�WKH�$SSOLFDWLRQ�OD\HU�x ,W�LV�HDVLHU�WR�ZRUN�ZLWK�GDWD² %XVLQHVV�UXOHV�DUH�RIWHQ�DERXW�GDWD��'DWDEDVHV�DUH�JRRG�DW�ZRUNLQJ�ZLWK�GDWD�x ,W�LV�PRUH�HIILFLHQW�IRU�FHUWDLQ�UXOHV² )RU�H[DPSOH��WKLV�LV�WUXH�ZKHQ�\RX�QHHG�WR�UHDG�GDWD�ILUVW�IURP�WKH�GDWDEDVH��7KLV�ZD\��\RX�UHGXFH�URXQG�WULSV�EHWZHHQ�WKH�DSSOLFDWLRQ�VHUYHU�DQG�GDWDEDVH�VHUYHU��<RX�DOVR�UHGXFH�WKH�DPRXQW�RI�GDWD�WKDW�LV�VHQW�RYHU�WKH�QHWZRUN���+RZHYHU��P\�GDWD�DFFHVV�VROXWLRQ�PDNHV�WKLV�OHVV�RI�DQ�DGYDQWDJH��x 5HGHSOR\PHQW�LV�HDV\² ,W�LV�HDV\�WR�UHGHSOR\�D�VWRUHG�SURFHGXUH�ZKHQ�D�UXOH�KDV�FKDQJHG�

7KH�ELJJHVW�GUDZEDFN�WR�SXWWLQJ�WKH�UXOHV�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�LV�WKH�ODFN�RI�SRUWDELOLW\�EHWZHHQ�GLIIHUHQW�GDWDEDVH�SURGXFWV��$V�,�VDLG�LQ�WKH�3UHIDFH��\RX�PXVW�GHFLGH�ZKDW�\RXU�ILUVW�SULRULW\�LV²ZKHWKHU�LW�LV�WR�FUHDWH�DQ�DSSOLFDWLRQ�WKDW�LV�SRUWDEOH�EHWZHHQ�GLIIHUHQW�RSHUDWLQJ�V\VWHPV��W\SHV�RI�PDFKLQHV��DQG�GDWDEDVH�SURGXFWV��RU�ZKHWKHU�LW�LV�WR�XVH�WKH�FKRVHQ�SODWIRUP�DV�HIIHFWLYHO\�DV�SRVVLEOH��<RX�FDQ
W�KDYH�ERWK��,�KDYH�GHFLGHG�WR�RSW�IRU�WKH�ODWWHU�LQ�WKLV�ERRN�3URSRVDO�IRU�:KHUH�WR�/RFDWH�'LIIHUHQW�%XVLQHVV�5XOHV
:H�KDYH�QRZ�GLVFXVVHG�WZR�W\SLFDO�ORFDWLRQV�IRU�EXVLQHVV�UXOHV²WKH�'RPDLQ�OD\HU�DQG�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU²DV�ZHOO�DV�WKHLU�DGYDQWDJHV�DQG�GLVDGYDQWDJHV��6R��ZKLFK�RQH�VKRXOG�\RX�FKRRVH"�$V�DOZD\V��WKH�DQVZHU�WR�WKH�TXHVWLRQ�GHSHQGV�RQ�PDQ\IDFWRUV��)XUWKHUPRUH��,�KDYH�DOUHDG\�UHFRPPHQGHG�WKDW�\RX�ORFDWH�FHUWDLQ�UXOHV�LQ�WKH�$SSOLFDWLRQ�OD\HU��WKH�3XEOLF�6WRUHG�3URFHGXUHV�OD\HU��RU�RQ�WKH�EDVH�WDEOHV��IRU�H[DPSOH��ZLWK�WKH�KHOS�RI�FRQVWUDLQWV���7R�JLYH�\RX�D�IHHOLQJ�IRU�KRZ�,�FKRRVH�ZKHUH�WR SODFH�EXVLQHVV�UXOHV��,�ZLOO�GHVFULEH�VRPH�W\SLFDO�UXOHV�LQ�WKH�QH[W�VHFWLRQ�DQG�WKHQ�H[SODLQ�ZKHUH�,�ZRXOG�ORFDWH�DQG�KRZ�,�ZRXOG�LPSOHPHQW�WKRVH�UXOHV�
/RFDWLRQ�RI�%XVLQHVV�5XOHV�LQ�&ODVVLF�:LQGRZV�'1$
,Q�P\�RSLQLRQ��&ODVVLF�:LQGRZV�'1$�SUHIHUV�WR�SXW�WKH�EXVLQHVV�UXOHV�LQ�WKH�FRPSRQHQWV�UDWKHU�WKDQ�LQ�WKH�GDWDEDVH��6WHQ�6XQGEODG�DQG�3HU�6XQGEODG��LQ�WKHLU�ERRN�'HVLJQLQJ�IRU�6FDODELOLW\�ZLWK�0LFURVRIW�:LQGRZV�'1$�� UHFRPPHQG�SODFLQJ�EXVLQHVV�UXOHV�LQ�ERWK�ORFDWLRQV��7KH�DXWKRUV�GLVFXVV�D�IHZ�EXVLQHVV�UXOHV�DQG�UHFRPPHQG�WKDW�WKRVH�WKDW�FDQ�HDVLO\�EH�GHDOW�ZLWK�E\�GHFODUDWLRQV�LQ�WKH�GDWDEDVH�EH�KDQGOHG�WKDW�ZD\��$Q�H[DPSOH�LV�XQLTXHQHVV�UHTXLUHPHQWV�WKDW�FDQ�HDVLO\�EH�GHDOW�ZLWK�E\�D�35,0$5<�.(<��81,48(�&21675$,17��RU�81,48(�,1'(;��,�DJUHH�ZLWK�WKLV�DSSURDFK��+RZHYHU��ZKHQ�LW�FRPHV�WR�PRUH�FRPSOH[�EXVLQHVV�UXOHV��6XQGEODG�DQG�6XQGEODG�DUH�PRUH�SUR�FRPSRQHQWV�LQVWHDG�RI�SUR�VWRUHG�SURFHGXUHV�WKDQ�,�DP�
$V�,�VDLG��WKH�HDV\�DQVZHU�WR�ZKHUH�WR�SODFH�WKH�EXVLQHVV�UXOHV�IRU�WKH�H[DPSOHV�,�ZLOO�VKRZ�LQ�WKH�QH[W�VHFWLRQ�LV�WKDW�LW�GHSHQGV��,V�WKHUH�D�VORZ�QHWZRUN�EHWZHHQ�FRPSRQHQWV�DQG�GDWDEDVH"�$UH�WKHUH�DOUHDG\����DSSOLFDWLRQ�VHUYHUV�LQ�SODFH"�:LOO�WKHUH�RQO\�EH����VLPXOWDQHRXV�XVHUV"�7KHVH�DUH�WKH�NLQG�RI�TXHVWLRQV�\RX�PXVW�DVN�\RXUVHOI�DV�\RX�PDNH�\RXU�GHFLVLRQ��:KHQ�,�GLVFXVV�P\�PDLQ�SURSRVDOV�IRU�P\�H[DPSOHV��,�ZLOO�DVVXPH�D�EDVLF�VLWXDWLRQ�LQ�ZKLFK�WKHUH�LV�RQH�GDWDEDVH�VHUYHU�DQG�RQH�DSSOLFDWLRQ�VHUYHU��DQG�WKDW�WKH�QHWZRUN�EHWZHHQ�WKH�GDWDEDVH�VHUYHU�DQG�WKH�DSSOLFDWLRQ�VHUYHU�LV�IDVW��,�ZLOO�DOVR�DVVXPH�WKDW�WKHUH�DUH����FRQFXUUHQW�XVHUV�ZLWK��VD\��RQH�PLQXWH�RI�WKLQNLQJ�WLPH��,�ZLOO�DOVR�NHHS�LQ�PLQG�WKDW�WKHUH�PD\�EH�PRUH�XVHUV�LQ�WKH�IXWXUH�

1RWH
7KLV�ZDV��RI�FRXUVH��D�ORRVH�GHILQLWLRQ�RI�WKH�VLWXDWLRQ��$V�\RX�NQRZ��LW
V�SRVVLEOH�WR�NLOO�DOPRVW�DQ\�FRQILJXUDWLRQ�ZLWK�ILYH�XVHUV��ZKLOH�WKH�VDPH�FRQILJXUDWLRQ�PD\�DOVR�EH�DEOH�WR�KDQGOH�KXQGUHGV�RI�XVHUV��,W�GHSHQGV�RQ�WKH�WDVNV�WKDW�KDYH�WR�EH�GRQH�DQG�KRZ�WKH\�DUH�DFFRPSOLVKHG�

3OHDVH�QRWH�WKDW�\RX�VKRXOG�FRQVLGHU�P\�GLVFXVVLRQ�WKDW�IROORZV�RQO\�DV�D�VHOHFWLRQ�RI�H[DPSOHV²LW
V�QRW�H[KDXVWLYH�E\�DQ\�PHDQV��+DYLQJ�VDLG�WKDW��OHW
V�UHYLHZ�WKH�GDWDEDVH�PRGHO�VKRZQ�LQ�)LJXUH���� LQ�&KDSWHU�� IRU�WKH�$FPH�+HOS'HVN�VDPSOH�DSSOLFDWLRQ��$V�\RX�VHH�LQ�WKDW�ILJXUH��WKHUH�DUH�WZR�WDEOHV�QDPHG�HUUDQG DQG�DFWLRQ��,Q�HUUDQG��WKH�SUREOHP�LV�GHVFULEHG��DQG�LQ�DFWLRQ��WKH�DWWHPSWV�WR�VROYH�WKH�SUREOHP�DUH�GHVFULEHG��1RZ�OHW
V�ORRN�DW�WKH�ILUVW�EXVLQHVV�UXOH�H[DPSOH�
%XVLQHVV�5XOH�([DPSOH����:KHQ�DQ�(UUDQG�,V�'HOHWHG��$OO�,WV�$FWLRQV�6KRXOG�%H�'HOHWHG�7RR
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2IWHQ�,�SUHIHU�QRW�WR�GHOHWH�URZV�IURP�WKH�GDWDEDVH�EXW�LQVWHDG�WR�PDUN�WKHP�DV�GLVDEOHG�WR�QRW�ORVH�WKH�ORJ��VR�WR�VD\��6RPHWLPHV�\RX�QHHG�WR�GHOHWH�URZV��,I�WKLV�LV�WKH�FDVH�IRU�WKH�PDVWHU�URZV��\RX DOVR�ZDQW�WR�GHOHWH�WKH�GHWDLO�URZV��LI�DQ\��VR�UHIHUHQWLDO�LQWHJULW\�LVQ
W�YLRODWHG�
%HFDXVH�64/�6HUYHU������VXSSRUWV�GHFODUDWLYH�FDVFDGLQJ�GHOHWH�IRU�IRUHLJQ�NH\V��LW�LV�D�FDQGLGDWH�WHFKQLTXH�IRU�KDQGOLQJ�WKLV�EXVLQHVV�UXOH��+RZHYHU��,�SUHIHU�WR�SURJUDPWKH�UXOH�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUH�OD\HU�LQVWHDG�EHFDXVH�\RX�PD\�DOVR�ZDQW�WR�³LQWHUFHSW´�WKH�'(/(7( RI�WKH�GHWDLO�URZV�DQG�SHUIRUP�VRPHWKLQJ�HOVH�EHIRUH�WKH�'(/(7( WDNHV�SODFH��0\�SURSRVDO�LV�WR�XVH�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�IRU�WKLV�UXOH�
%XVLQHVV�5XOH�([DPSOH����,W�6KRXOG�%H�,PSRVVLEOH�WR�5HSRUW�DQ�(UUDQG�ZLWK�DQ�8QNQRZQ�&DWHJRU\
$V�\RX�ZLOO�VHH��,�DP�QRW�JRLQJ�WR�LQFOXGH�DQ�H[DPSOH�RI�D�EXVLQHVV�UXOH�ZKHUH�XQLTXHQHVV�LV�UHTXLUHG��,�WKLQN�LW
V�REYLRXV�WKDW�D�FRQVWUDLQW�VKRXOG�EH�XVHG�LQ�WKH�GDWDEDVH��<RX�PD\�ILQG�LW�REYLRXV�WKDW�D�GHFODUDWLYH�IRUHLJQ�NH\�VKRXOG�EH�XVHG�IRU�([DPSOH���WRR²WKDW�LV��LW�VKRXOGQ
W�EH�SRVVLEOH�WR�UHSRUW�DQ�HUUDQG�ZLWK�DQ�XQNQRZQ�FDWHJRU\��+RZHYHU��,
P�VWLOO�XVLQJ�LW�DV�DQ�H[DPSOH�EHFDXVH�,
G�OLNH�WR�SRLQW�RXW�WKH�QHHG�WR�VDYH�LQFRPSOHWH�URZV�WR�WKH�GDWDEDVH�ZLWKRXW�EUHDNLQJ�IRUHLJQ�NH\V�FRQVWUDLQWV��7R�VROYH�WKLV�SUREOHP��,�RIWHQ�JLYH�GHIDXOW�YDOXHV�WR�WKH�IRUHLJQ�NH\V�VR�WKDW�WKH\�SRLQW�WR�D�GXPP\�URZ�LQ�WKHLU�SDUHQW�WDEOH��6LPSOH��EXW�HIILFLHQW��DQG�IRU�ZLGH�WDEOHV�ZKHUH�WKH�XVHU�KDV�WR�HQWHU�D�ORW�RI�LQIRUPDWLRQ��WKLV�LV�DQ�HVSHFLDOO\�JRRG�VROXWLRQ�
%XVLQHVV�5XOH�([DPSOH����7KH�3ULFH�&DOFXODWLRQ�RI�WKH�(UUDQG�6KRXOG�'HSHQG�RQ�D�&RPSOH[�DQG�'\QDPLF�'LVFRXQW�0RGHO
$VVXPH�WKDW�WKH�FXVWRPHU�ZKR�UHSRUWV�DQ�HUUDQG�PXVW�SD\�IRU�WKH�ZRUN�RQ�WKH�HUUDQG��,I�WKH�XVHU�KDV�KDG�D�FHUWDLQ�DPRXQW�RI�HUUDQGV�LQ�WKH�ODVW�PRQWK��KH�RU�VKH�JHWV�D�VSHFLILF�GLVFRXQW��7KHUH�DUH�VHYHUDO�LQWHUYDOV�ZLWK�GLIIHUHQW�GLVFRXQWV��'LIIHUHQW�FXVWRPHUV�DOVR�KDYH�GLIIHUHQW�GLVFRXQW�DJUHHPHQWV��DQG GLIIHUHQW�HUUDQG�FDWHJRULHV�DOVR�JLYH�GLIIHUHQW�SULFHV���7KHVH�ZHUH�MXVW�D�IHZ�H[DPSOHV�RI�WKH�IDFWRUV�XVHG�IRU�FDOFXODWLQJ�WKH�SULFH��
,Q�WKLV�VLWXDWLRQ��,�SUHIHU�WR�KDYH�WKH�FDOFXODWLRQ�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUH�OD\HU�EHFDXVH�D�ORW�RI�GDWD�PXVW�EH UHDG�IURP�WKH�GDWDEDVH�EHIRUH�WKH�FDOFXODWLRQ�FDQ�EH�H[HFXWHG��$QRWKHU�JRRG�DSSURDFK�FRXOG�EH�WR�KDYH�WKH�FDOFXODWLRQ�LQ�WKH�'RPDLQ�OD\HU��HVSHFLDOO\�LI�DOO�WKH�QHFHVVDU\�GDWD�IRU�PDNLQJ�WKH�FDOFXODWLRQ�FRXOG�EH�FDFKHG��+RZHYHU��WKHUH�DUH�GUDZEDFNV�ZLWK�WKLV�W\SH�RI�FDFKLQJ�WKDW�PDNH�PH�UHOXFWDQW�WR�VD\�WKDW�WKLV�LV�P\�EDVLF�UHFRPPHQGDWLRQ�

1RWH
,�ZLOO�GLVFXVV�WKH�PHULWV�DQG�SUREOHPV�RI�VHUYHU�VLGH�FDFKLQJ�LQ�&KDSWHU���

,W
V�TXLWH�FRPPRQ�WKDW�\RX�ZDQW�WKH�FRQVXPHU�WR�GR�D�SUHFDOFXODWLRQ�ZLWKRXW�PDNLQJ�D�URXQG�WULS�WR�WKH�$SSOLFDWLRQ�OD\HU��)RU�H[DPSOH��DVVXPH�WKDW�D�XVHU�LV�SODFLQJ�DQ�RUGHU��DGGLQJ�RQH�DUWLFOH�DIWHU�DQRWKHU��+H�RU�VKH�ZRXOG�SUREDEO\�ILQG�LW�XVHIXO�WR�VHH�KRZ�PXFK�WKH�SULFH�LV�DIWHU�HDFK�DUWLFOH�LV�DGGHG��)RU�PRVW�VLWXDWLRQV��WKH�VDPH�UHVXOW�PXVW�EH�UHDFKHG�LQ�ERWK�WKH�RQJRLQJ�DQG�ILQDO�FDOFXODWLRQV��RWKHUZLVH��WKH�XVHU�ZLOO�JHW�XSVHW�
+RZ�VKRXOG�\RX�GHDO�ZLWK�WKLV"�7KH�VLPSOH VROXWLRQ�LV�QRW WR�GHDO�ZLWK�LW��EXW�WR�DOORZ�WKHUH�WR�EH�D�URXQG�WULS���,Q�WKH�FDVH�RI�FODVVLF�:HE�DSSOLFDWLRQV��WKLV�LV�QRW�D�SUREOHP�EHFDXVH�\RX��DV�D�XVHU��QRUPDOO\�H[SHFW�D�URXQG�WULS�WR�WKH�VHUYHU�IRU�WKH�FDOFXODWLRQ�WR�WDNH�SODFH���,I�WKLV�VROXWLRQLV�QRW�JRRG�HQRXJK��\RX�FDQ�OHW�WKH�FRQVXPHU�UHXVH�WKH�VDPH�FRPSRQHQW��(YHQ�EHWWHU��\RX�FDQ�OHW�D�FDOFXODWLRQ�FRPSRQHQW�VHULDOL]H�LWVHOI�IURP�WKH�%XVLQHVV�WLHU�WR�WKH�&RQVXPHU�WLHU�ZLWK��1(7�

1RWH
$W�WKH�WLPH�RI�ZULWLQJ��OHWWLQJ�D�FDOFXODWLRQ�FRPSRQHQW�VHULDOL]H�LWVHOI�IURP�WKH�%XVLQHVV�WLHU�WR�WKH�&RQVXPHU�WLHU�LQ��1(7�LV�D�WHFKQLTXH�,�KDYHQ
W�H[SORUHG�

%XVLQHVV�5XOH�([DPSOH����$Q�(UUDQG�0XVW�%H�RI�D�&RUUHFW�6WDWH
6WDWXV�FRGHV�DUH�H[WUHPHO\�FRPPRQ�LQ�ZRUNIORZ�DSSOLFDWLRQV��7KH�UXOH�WKDW�DQ�HUUDQG�PXVW�EHRI�D�FRUUHFW�VWDWH�FRXOG�PHDQ�VHYHUDO�GLIIHUHQW�WKLQJV��PDLQO\�GHSHQGLQJ�RQ�KRZ�WKH�VWDWH�LV�PDUNHG��,I�LW�LV�D�VLQJOH�FROXPQ��LW�LV�VLPSOH�WR�FKHFN�WKDW�WKH�FROXPQ�KDV�D�YDOLG�YDOXH��IRU�H[DPSOH��ZLWK�WKH�KHOS�RI�D�IRUHLJQ�NH\�WR�D�ORRNXS�WDEOH�RU�PRUH�W\SLFDOO\�EHFDXVH�WKLV�LV�V\VWHP�LQIRUPDWLRQ�UDWKHU�WKDQ�XVHU�LQIRUPDWLRQ²DV�D�FKHFN�FRQVWUDLQW�LQ�WKH�GDWDEDVH�
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7KH�VWDWH�FRXOG�DOVR�EH�XQGHUVWRRG�IURP�WKH�YDOXHV�RI�VHYHUDO�GLIIHUHQW�FROXPQV��)RU�H[DPSOH��LI�D�FRXSOH�RI�FROXPQV�KDYH�KDG�YDOXHV��WKH�VWDWH�RI�WKH�HUUDQG�LV��DW�DQ\�UDWH��³UHSRUWHG�´�,I�WKH�FORVHGE\ FROXPQ�KDV�D�YDOXH��WKH�HUUDQG�LV��DW�DQ\�UDWH��³FORVHG�´�DQG�VR�RQ��,Q�WKLV�FDVH��WKH�UXOH�ZLOO�EH�WR�GHWHUPLQH�WKH�VWDWH�RI�D�VSHFLILF�HUUDQG�UDWKHU�WKDQ�WR�FKHFN�WKDW�LW�LV�D�FRUUHFW�VWDWH��%HFDXVH�VHYHUDO�VWDWLF�UXOHV�GLIIHU�EHWZHHQ�GLIIHUHQW�VWDWXVHV��XVLQJ�D�FROXPQ�WR�PDUN�WKH�VWDWXV�RI�D�URZ�PDNHV�RWKHU�UXOHV�HDVLHU�WR�LPSOHPHQW�
%XVLQHVV�5XOH�([DPSOH����$Q�(UUDQG�0D\�2QO\�7UDQVIRUP�IURP�2QH�6WDWH�WR�D�6SHFLILF�6HW�RI�2WKHU�6WDWHV
/HW
V�DVVXPH�WKDW�WKHUH�LV�D�ZD\�WR�HDVLO\�GHWHUPLQH�WKH�FXUUHQW�VWDWH�RI�DQ�HUUDQG��VXFK�DV�D�VWDWXV FROXPQ�LQ�WKH�WDEOH��,I�WKHUH�LV��LW
V�TXLWH�HDV\�WR�FKHFN�ZKDW�WKH�FXUUHQW�YDOXH�LV�DQG�ZKDW�WKH�QHZ�YDOXH�LV��,I�\RX�XVH�'DWD6HWV�IRU�KROGLQJ�GDWD��\RX�KDYH�ERWK�WKH�QHZ�DQG�WKH�RULJLQDO�YDOXH�WKHUH�DOO�WKH�WLPH��,Q�WKH�FDVH�RI�VWRUHG�SURFHGXUHV��\RX�FDQ�UHDG�WKH�ROG�YDOXH�IURP�WKH�GDWDEDVH�DQG�FKHFN�WKH�QHZ�YDOXH�DV�D�SDUDPHWHU�EHIRUH�\RX�VDYH�
,�KDYH�D�KDUG�WLPH�GHFLGLQJ�RQ�ZKHUH�WKLV�NLQG�RI�UXOH�VKRXOG�EH�ORFDWHG��7KH�ODVW�WLPH�,�EXLOW�D�V\VWHP�ZLWK�D�UXOH�OLNH�WKLV�,�KDG�WKH�UXOH�ORFDWHG�LQ�D�VWRUHG�SURFHGXUH��7KH�DGYDQWDJHV�RI�WKH�'RPDLQ�OD\HU�VROXWLRQ�LV�WKDW�\RX�GRQ
W�GLVWXUE�WKH�GDWDEDVH�ZKHQ�WKHUH�LV�QR�XVH�LQ�GRLQJ�VR��DQG�\RX�GRQ
W�PDNH�D�UHDG�IURP�WKH�WDEOH��7KH�DGYDQWDJH�RI�WKH�VROXWLRQ�RI�SXWWLQJ�WKH�UXOH�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�LV�WKDW�WKH�UXOH�LV�FORVHU�WR�WKH�GDWDEDVH�VR�\RX�JHW�PRUH�SRVVLEOH�UHXVH�OD\HUV��,�SUHIHU�WR�KDYH�WKH�UXOH�LQ�WKH�'RPDLQ�OD\HU�
%XVLQHVV�5XOH�([DPSOH����2QO\�8VHUV�RI�6SHFLILF�*URXSV�0D\�8VH�D�6SHFLILF�%XVLQHVV�)XQFWLRQ
:KHQ�\RX�ZDQW�RQO\�XVHUV�RI�VSHFLILF�JURXSV�WR�XVH�D�VSHFLILF�EXVLQHVV�IXQFWLRQ��&20��UROH�EDVHG�VHFXULW\��5%6��LV�RQH�ZD\�WR�JR��<RX�FDQ�EXLOG�D�VLPLODU�PHFKDQLVP�ZLWK�FRPPRQ�ODQJXDJH�UXQWLPH�FRGH DFFHVV�VHFXULW\��EXW�,�WKLQN�WKH�&20��YDULDQW�LV�HDVLHU�WR�XVH�DQG�DXWRPDWLFDOO\�PRUH�LQ�DFFRUGDQFH�ZLWK�LWV�EDVLF�SXUSRVH��1R�PDWWHU�ZKLFK�YHUVLRQ�\RX�FKRRVH��,�SUHIHU�WR�KDYH�WKLV�EXVLQHVV�UXOH�LPSOHPHQWHG�LQ�WKH�%XVLQHVV�WLHU�LQVWHDG�RI�LQ�WKH�'DWD�WLHU��7KLV�PDNHV�IRU�RQH�OHVV�WDVN��DQG�D�SUHWW\�ODUJH�RQH�WRR��IRU�WKH�GDWDEDVH�WR�KDQGOH��7KLV�UHFRPPHQGDWLRQ�LV�HVSHFLDOO\�FOHDU�LI�WKH�DOWHUQDWLYH�LV�WR�OHW�WKH�HQG�XVHUV�ORJ�LQ�WR�WKH�GDWDEDVH�ZLWK�SHUVRQDO�DFFRXQWV��7KDW�DSSURDFK�LV�D�VFDODELOLW\�WUDS�EHFDXVH�FRQQHFWLRQ�SRROLQJ�ZRQ
W�EH�DEOH�WR�UHXVH�FRQQHFWLRQV�EHWZHHQ�XVHUV�
%XW�HYHQ�LI�WKH�XVHU�ZRQ
W�XVH�D�SHUVRQDO�ORJRQ�WR�WKH�GDWDEDVH��WKH�VWRUHG�SURFHGXUHV�DUHQ
W�EXVLQHVV�UHODWHG��7KH�JUDQXODULW\�LV�PXFK�VPDOOHU�LI�\RX�FRPSDUH�WKH�VWRUHG�SURFHGXUHVWR�WKH�$SSOLFDWLRQ�OD\HU�FODVVHV��DQG�WKHUH�LV�QR�QDWXUDO�PDSSLQJ�EHWZHHQ�XVH�FDVHV�DQG�VWRUHG�SURFHGXUHV�

1RWH
8QIRUWXQDWHO\��LQ�YHUVLRQ���RI��1(7��&20��5%6�GRHVQ
W�ZRUN�RYHU��1(7�5HPRWLQJ��RQO\�RYHU�'&20��,Q�P\�RSLQLRQ��WKLV�LV�WKH�PRVW�LPSRUWDQW�FDYHDWUHJDUGLQJ�WKH��1(7�LQWHJUDWLRQ�RI�&20��

%XVLQHVV�5XOH�([DPSOH����<RX�0D\�2QO\�5HDG�<RXU�2ZQ�(UUDQGV
7KLV�UXOH�LV�VHFXULW\�UHODWHG��,�MXVW�VDLG�WKDW�,�OLNH�&20��UROH�EDVHG�VHFXULW\�WR�PRYH�RXW�WKH�VHFXULW\�LVVXHV�IURP�WKH�GDWDEDVH�VR�WKH�XVHU�GRHVQ
W�KDYHWR�ORJ�RQ�WR�WKH�GDWDEDVH�ZLWK�D�SHUVRQDO�DFFRXQW��7KDQNV�WR�WKLV��VHFXULW\�FKHFNV�FDQ�EH�GHILQHG�LQ�DFFRUGDQFH�ZLWK�D�IOH[LEOH�DQG�SUHEXLOW�PRGHO�
+RZHYHU��&20��UROH�EDVHG�VHFXULW\�RQ�LWV�RZQ�FDQ
W�VROYH�XVHUV�EHLQJ�DEOH�WR�UHDG�RQO\�WKHLU�RZQ�HUUDQGV��,Q�WKLV�SDUWLFXODU�FDVH��,�DFWXDOO\�SUHIHU�WR�KDYH�WKH�FKHFN�LQ�WKH�VWRUHG�SURFHGXUH�LQVWHDG��,�GRQ
W�ZDQW�WR�VHQG�WKH�URZV�IURP�WKH�GDWDEDVH�WR�WKH�%XVLQHVV�WLHU�IRU�QR�UHDVRQ�LI�WKH�XVHU�WULHV�WR�UHDG�D�URZ�WKDW�KH�RU�VKH�GRHVQ
W�RZQ��$�GUDZEDFN�ZLWK�WKH�DSSURDFK�RI�KDYLQJ�WKLV�FKHFN�LQ�WKH�VWRUHG�SURFHGXUH�LV�WKDW�\RX�KDYH�WR�VHQG�WKH�XVHU,G DV�D�SDUDPHWHU�WR�WKH�VWRUHG�SURFHGXUH�

1RWH
)RU�WKH�VROXWLRQ�RI�VHQGLQJ�D�XVHU,G DV�D�SDUDPHWHU�WR�WKH�VWRUHG�SURFHGXUH�WR�ZRUN�DW�DOO��HDFK�URZ�KDV�WR�EH�PDUNHG�ZLWK�WKH�RZQHU�LQ�D�FROXPQ��7KLV�LV�WUXH�QR�PDWWHU�ZKHUH�\RX�GHFLGH�WR�SODFH�WKH�UXOH�



%XVLQHVV�5XOH�([DPSOH����(YHU\�$FWLRQ�0XVW�%H�³6WDPSHG´�ZLWK�'DWH��7LPH��DQG�8VHU,G IRU�WKH�5HSRUWHU
7KLV�LV�D�VLPSOH�\HW�FRPPRQ�UXOH��,Q�P\�RSLQLRQ��WKH�PRVW�W\SLFDO�SODFH�WR�KDQGOH�WKLV�LV�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU��<RX�FDQ�XVH�D�'()$8/7 LQ�WKH�WDEOH�GHILQLWLRQ�IRU�WKH�GDWH�DQG�WLPH�E\�XVLQJ�WKH�*(7'$7(�� IXQFWLRQ��IRU�WKH�FUHDWHGE\��\RX�KDYH�WR�SURYLGH�D�SDUDPHWHU�WR�WKH�VWRUHG�SURFHGXUH�LQVWHDG�
%XVLQHVV�5XOH�([DPSOH����:KHQ�DQ�(UUDQG�,V�&ORVHG��DQ�$FWLRQ�6KRXOG�%H�&UHDWHG
7KLV�UXOH�LV�DQ�H[DPSOH�RI�D�FRPSHQVDWLQJ�UXOH��³,I�WKLV�KDSSHQV��WKLV�VKRXOG�DOVR�KDSSHQ�´�<RX�PD\�ZRQGHU�ZKDW�WKH�UHDVRQ�LQ�WKH�UHDO�DSSOLFDWLRQ�LV�IRU�D�UXOH�OLNH�WKLV��$VVXPH�WKDW�LW�LV�SRVVLEOH�WR�UHRSHQ�DQ�HUUDQG�WKDW�ZDV�LQFRUUHFWO\�FORVHG��7KHQ�LW�LV�YHU\�LQWHUHVWLQJ�WR�KDYH�WKH�DFWLRQ�URZ�DV�D�ORJ�WR�VHH�WKDW�WKH�HUUDQG�KDG�EHHQ�FORVHG�HDUOLHU�
,Q�P\�RSLQLRQ��WKLV�H[DPSOH�LV�D�W\SLFDO�RQH�IRU�ZKHQ�WR�KDQGOH�EXVLQHVV�UXOHV�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU��7KH�GUDZEDFN�LV�WKDW�\RX�PLJKW�KDYH�WR�SURYLGH�D�IHZ�PRUH�SDUDPHWHUV��VRPH�RI�ZKLFK�PLJKW�VHHP�XQUHODWHG�WR�WKH�RQO\�WDVN�\RX�WKLQN�\RX�DUH�GRLQJ�DV�D�FRQVXPHU�RI�WKH�VWRUHG�SURFHGXUH��
%XVLQHVV�5XOH�([DPSOH�����(YHU\�(UUDQG�0XVW�%H�0DUNHG�ZLWK�D�8QLTXH�5XQQLQJ�9DOXH
,W�LV�YHU\�FRPPRQ�WKDW�\RX�QHHG�D�UXQQLQJ�YDOXH�RI�VRPH�NLQG��VXFK�DV�
����������������
RU
1���������������1���������������1���������������1����������������
7KH�ILUVW�H[DPSOH�LV�D�FRPPRQ�LQFUHPHQWLQJ�QXPHULF�VHULHV��ZKLOH�WKH�VHFRQG�H[DPSOH�LV�D�VHULHV�XVLQJ�D�SUHIL[�DQG�WKH�GDWH�ZLWK�DQ�LQFUHPHQWLQJ�QXPHULF�VHULHV��7KH�ILUVW�H[DPSOH�PLJKW�EH�WKH�SULPDU\�NH\�RI�WKH�WDEOH��EXW�,�SUHIHU�QRW�WR�XVH�WKH�VHFRQG�H[DPSOH�IRU�WKDW�SXUSRVH��,Q�DQ\�FDVH��LI�WKH�VHULHV�LV�XVHG�IRU�OHWWLQJ�XVHUV�DVVRFLDWH�WR�D�FHUWDLQ�URZ��,�SUHIHU�QRW�WR�KDYH�LW�DV�WKH�SULPDU\�NH\�EXW�RQO\�DV�DQ�DOWHUQDWH�NH\���1RZDGD\V��P\�IDYRULWH�SULPDU\�NH\�GDWD�W\SH�LV�WKH�81,48(�,'(17,),(5��DV�,�WROG�\RX�LQ�&KDSWHU����
7R�FUHDWH�WKH�ILUVW�VHULHV��\RX�FDQ�XVH�DQ�,'(17,7< WR�JHW�WKDW�IXQFWLRQDOLW\�DXWRPDWLFDOO\��RU�\RX�FDQ�UROO�\RXU�RZQ�VROXWLRQ��W\SLFDOO\�LQ�D�VWRUHG�SURFHGXUH��)RUWKH�VHFRQG�H[DPSOH��\RX�KDYH�WR�EXLOG�LW�RQ�\RXU�RZQ��%HFDXVH�,�KDYH�WR�FRQVLGHU�HDUOLHU�YDOXHV��IRU�VFDODELOLW\�UHDVRQV�DQG�IRU�VKRUWHQLQJ�ORFNV��,�SUHIHU�WR�GHDO�ZLWK�WKLV�WDVN�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�:K\�6FDODELOLW\�:RQ
W�6XIIHU�,I�<RX�([HFXWH�/RJLF�LQ�WKH�'DWDEDVH
,
YH�KHDUG�LW�VDLG�PDQ\�WLPHV²SDUWLFXODUO\�IURP�2UDFOH�H[SHUWV²WKDW�WKH�GDWDEDVH�VKRXOGQ
W�EH�XVHG�IRU�ORJLF��DW�OHDVW�QRW�LI�D�VFDODEOH�DSSOLFDWLRQ�LV�UHTXLUHG��7KH�PDLQ�DUJXPHQW�LV�WKDW�LW�LV�GLIILFXOW�DQG�H[SHQVLYH�WR�VFDOHRXW�WKH�GDWDEDVH��VR�LW�VKRXOG�GR�DV�OLWWOH�DV�SRVVLEOH�WR�DYRLG�EHFRPLQJ�D�ERWWOHQHFN�
,Q�P\�RSLQLRQ��WKHUH�LV�RQH�SUREOHP�ZLWK�WKHLU�UHDVRQLQJ��,I�WKH�GDWD�KDV�WR�EH�IHWFKHG�DQ\ZD\�IRU�HYDOXDWLQJ�D�VLPSOH�UXOH��LW�ZRQ
W�KXUW�VFDODELOLW\�WR�VWD\�LQ�WKH�GDWDEDVH�DQG�HYDOXDWH�WKH�UXOH�WKHUH�LQVWHDG�RI�WUDQVSRUWLQJ�WKH�GDWD�WR�WKH�FRPSRQHQWV�DQG�WKHQ�HYDOXDWLQJ�WKH�UXOH�LQ�WKH�FRPSRQHQWV��$V�D�PDWWHU�RI�IDFW��LW�ZLOO�RIWHQ�EH�EHWWHU�IRU�VFDODELOLW\��7KH�VDPH�ZRUN�PXVW�EH�GRQH�LQ�ERWK�FDVHV�IRU�WKH�GDWDEDVH��,Q�RQH�FDVH��WKH�GDWD�PXVW�EH�WUDQVSRUWHG�WR�WKH�FRPSRQHQWV��DQG�LQ�WKH�RWKHU�FDVH��WKHUH�ZLOO�EH�D�VLQJOH�,) FODXVH��<RX�ZLOO�W\SLFDOO\�DOVR�JHW�VKRUWHU�WUDQVDFWLRQV�LI�UXOHV�OLNH�WKHVH�DUH�HYDOXDWHG�LQ�WKH�GDWDEDVH�EHFDXVH�\RX�RIWHQ�KDYH�WR�KROG�D�ORFN�EHWZHHQ�WKH�FKHFN�DQG�WKH�ZULWLQJ�WR�WKH�GDWDEDVH��,I�\RX�
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KDYH�WR�WUDQVSRUW�WKH�GDWD�WR�WKH�%XVLQHVV�WLHU��WKDW�ORFN�ZLOO�EH�NHSW�ORQJHU�DQG�WKURXJKSXW�PLJKW�VXIIHU�
7KH\�DUH�ULJKW�WKDW�WKH�GDWDEDVH�ZLOO�EHFRPH�D�ERWWOHQHFN�IDVWHU�LI�WKH�UXOH�LV�HYDOXDWHG�LQ�WKH�GDWDEDVH��EXW�WKDW�LV�MXVW�EHFDXVH�PRUH�XVHUV�FDQ�EH�VHUYLFHG�ZLWK�RQH�DSSOLFDWLRQ�VHUYHU�DQG�RQH�GDWDEDVH�VHUYHU��,I�WKH�GDWDEDVH�GRHV�QRWKLQJ�HOVH�WKDQ�SHUIRUP�SXUH�6(/(&7��83'$7(��,16(57��DQG�'(/(7( VWDWHPHQWV��WKHUH�ZLOO�SUREDEO\�EH�PXFK�PRUH�URXQG�WULS�XWLOL]DWLRQ�VR�WKDW�WKH�URXQG�WULSV�FDQ�EH�WKH�ILUVW�ERWWOHQHFN��$OWHUQDWLYHO\��WKH�DSSOLFDWLRQ�VHUYHU�PXVW�EH�FORQHG�WR�EH�DEOH�WR�VWUHVV�WKH�GDWDEDVH�HQRXJK�WR�PDNH�WKH�GDWDEDVH�EHFRPH�WKH�ERWWOHQHFN��:KHQ�WKH�GDWDEDVH�ILQDOO\�EHFRPHV�WKH�ERWWOHQHFN�LQ�WKLV�FDVH��\RX�KDYH�SHUKDSV�IRXU�DSSOLFDWLRQ�VHUYHUV��EXW�LW�PLJKW�DOVR�EH�VR�WKDW�WKHUH�LV�DQRWKHU�ERWWOHQHFN�EHIRUH�WKH�GDWDEDVH�EHFRPHV�RQH�LQ�WKLV�FDVH�WRR���7KH�RQO\�SUREOHP�LV�WKDW�WKH�QXPEHU�RI�VHUYLFHG�XVHUV�LV�WKH�VDPH�DV�ZLWK�RQH�DSSOLFDWLRQ�DQG�RQH�GDWDEDVH�VHUYHU�ZKHQ�WKH�GDWDEDVH�LV�H[HFXWLQJ�ORJLF�WRR�DQG�QRW�RQO\�SXUH�6(/(&7��83'$7(��,16(57��DQG�'(/(7( VWDWHPHQWV��:KLFK�VROXWLRQ�GR�\RX�ILQG�PRUH�VFDODEOH"
%XVLQHVV�5XOH�([DPSOH�����7KH�'DWH�IRU�&ORVLQJ�0D\�1RW�%H�(DUOLHU�7KDQ�WKH�5HSRUW�'DWH
7KLV�LV�DQ�H[DPSOH�RI�D�UHODWLRQVKLS�UXOH�EHWZHHQ�SURSHUWLHV��,W�LV�D�W\SLFDO�H[DPSOH�RI�D�UXOH�WKDW�,�WKLQN�VKRXOG�EH�GHDOW�ZLWK�DV�D�FKHFN�FRQVWUDLQW��EXW�XVLQJ�WKH�'RPDLQ�OD\HU�KHUH�LV�DOVR�D�JRRG�VROXWLRQ�

1RWH
2QH�GUDZEDFN�ZLWK�WKH�GHFODUDWLYH�DSSURDFK�IRU�FKHFNLQJ�UXOHV�LV�WKDW�LW�LV�KDUGHU�WR�GHWHUPLQH�ZKDW�WKH�SUREOHP�LV��<RX�JHW�D�JHQHULF�HUURU�FRGH�IURP�WKH�GDWDEDVH��DQG�\RX�KDYH�WR�SDUVH�WKH�HUURU�GHVFULSWLRQ�LI�\RX�ZDQW�WR�ILQG�RXW�PRUH�DERXW�ZKDW�WKH�H[DFW�SUREOHP�LV��7KLV�LV�DFWXDOO\�D�UHDVRQ�ZK\�KDQGOLQJ�WKH�WDVN�LQ�VWRUHG�SURFHGXUHV�FRXOG�EH�EHWWHU�WKDQ�D�FRQVWUDLQW�

%XVLQHVV�5XOH�([DPSOH�����7KRVH�5HVSRQVLEOH�IRU�6ROYLQJ�(UUDQGV�0D\�1RW�+DYH�0RUH�7KDQ�7HQ�2SHQ�(UUDQGV
7KLV�H[DPSOH�LV�VLPLODU�WR�WKH�SUHYLRXV�RQH��EXW�WKLV�WLPH�WKH�UXOH�LV�QRW�WR�EH�HYDOXDWHG�ZLWKLQ�D�FHUWDLQ�URZ��EXW�UDWKHU�EHWZHHQ�URZV��(YHQ�LQ�WKLV�FDVH��,�SUHIHU�WR�GHDO�ZLWK�WKH�UXOH�DV�D�FKHFN�FRQVWUDLQW��RU�SRVVLEO\�ZLWK�D�SULYDWH�VWRUHG�SURFHGXUH���5HPHPEHU��PRUH�GDWD�PXVW�EH�UHDG�
7R�VROYH�WKH�SUREOHP�DV�D�FKHFN FRQVWUDLQW��\RX�FDQ�XVH�D�VFDODU�XVHU�GHILQHG�IXQFWLRQ��6HH�/LVWLQJ�����IRU�DQ�H[DPSOH�RI�D�VROXWLRQ�DQG�/LVWLQJ�����IRU�DQ�H[DPSOH�RI�WKH�FRQVWUDLQW�
/LVWLQJ�����6FDODU�8')�IRU�6ROYLQJ�([DPSOH���
&5($7(�)81&7,21�2SHQ(UUDQGV)RU3UREOHP6ROYHU�#SUREOHP6ROYHU,G�81,48(,'(17,),(5�5(78516�,17(*(5�$6%(*,1'(&/$5(�#WKH5HWXUQ�,17

6(/(&7�#WKH5HWXUQ� �&2817��)520�HUUDQG:+(5(�UHVSRQVLEOH� �#SUREOHP6ROYHU,G$1'�VWDWXV� ��
5(7851�#WKH5HWXUQ(1'

/LVWLQJ�����&RQVWUDLQW�IRU�6ROYLQJ�([DPSOH���
�>GER@�>2SHQ(UUDQGV)RU3UREOHP6ROYHU@�>UHVSRQVLEOH@�������



%XVLQHVV�5XOH�([DPSOH�����2QO\�6ROYH�DQ�(UUDQG�,I�WKH�5HSRUWHU�+DV�3DLG�+LV�RU�+HU�0HPEHUVKLS
2QFH�DJDLQ��\RX�KDYH�WR�UHDG�LQIRUPDWLRQ�IURP�WKH�GDWDEDVH�WR�GHFLGH�ZKHWKHU�WKLV�UXOH�KDV�EHHQ�PHW�RU�QRW��$V�XVXDO��ZKHQ�WKLV�LV�WKH�FDVH��,�SUHIHU�WR�GHDO�ZLWK�WKH�UXOH�LQ�WKH�'DWD�WLHU��LI�SRVVLEOH�DV�D�FKHFN�FRQVWUDLQW��RU�RWKHUZLVH�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�
%XVLQHVV�5XOH�([DPSOH�����&ORVLQJ�'DWH�0D\�1RW�%H�/DWHU�7KDQ�7RGD\
,Q�D�ZD\��WKLV�LV�D�VWDWLF�UXOH�WR�FKHFN��7RGD\
V�GDWH�LV�QRW�VWDWLF��EXW�QR�XVHU�QHHGV�WR�DGMXVW�LW�DW�LQWHUYDOV��7KH�GDWH�LV�ZHOO�NQRZQ��VR�WR�VD\��,Q�WKLV�FDVH��,�WKLQN�WKH�'RPDLQ�OD\HU�LV�WKH�EHVW�SODFH�IRU�WKH�UXOH��EXW�D�FKHFN�FRQVWUDLQW�RU�WKH�3ULYDWH�6WRUHG�3URFHGXUHVOD\HU�ZRUNV�ZHOO�WRR�
:KHQ�LW�LV�D�PDWWHU�RI�WLPH�LQVWHDG�RI�GDWHV��LW�LV�LPSRUWDQW�WR�VHH�WKDW�\RX�KDYH�\RXU�PDFKLQHV�WLPH�V\QFKURQL]HG��2I�FRXUVH�\RX�GRQ
W�DOZD\V�KDYH�FRQWURO�RI�WKH�FOLHQW�PDFKLQHV��ZKLFK�LV�D�SUREOHP�ZRUWK�WKLQNLQJ�PRUH�DERXW��<RX�FDQ HDVLO\�FKHFN�WKDW�WKH�FOLHQW�KDVQ
W�FKHDWHG�ZLWK�WKH�WLPH�LI�\RX�OHW�WKH�FOLHQW�VHW�WKH�WLPH��2Q�WKH�RWKHU�KDQG��LI�\RX�GR�WKLV��WKHUH�LV�QR�UHDO�SRLQW�WR�OHWWLQJ�WKH�FOLHQW�VHW�WKH�WLPH�LQ�WKH�ILUVW�SODFH��<HW�DQRWKHU�UHODWHG�SUREOHP�LV�WKDW�RI�WKH�GLIIHUHQW�WLPH�]RQHV��,W
V�RIWHQ�D�JRRG�LGHD�WR�VWRUH�DOO�WLPHV�LQ�*UHHQZLFK�0HDQ�7LPH��*07���8QLYHUVDO�7LPH�&RRUGLQDWH��87&��IRUPDW�
%XVLQHVV�5XOH�([DPSOH�����,W�6KRXOG�%H�,PSRVVLEOH�WR�&DWHJRUL]H�7RR�+LJK�D�/HYHO�RI�³6HULRXVQHVV´�'HSHQGLQJ�RQ�WKH�&XVWRPHU�&RQ WUDFW
,�MXVW�GLVFXVVHG�D�VWDWLF�UXOH��EXW�WKLV�H[DPSOH�LV�GHSHQGHQW�RQ�G\QDPLF�LQIRUPDWLRQ�WKDW�WKH�HQG�XVHUV�KDYH�WKH�RSWLRQ�RI�FKDQJLQJ��<HV��\RX
YH�JXHVVHG�ULJKW��,�WKLQN�WKLV�UXOH�EHORQJV�LQ�WKH�GDWDEDVH��LGHDOO\�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�
%XVLQHVV�5XOH�([DPSOH�����,W�6KRXOG�%H�3RVVLEOH�WR�&UHDWH�D�+DOIZD\ �6ROYHG�(UUDQG�%HFDXVH�RI�DQ�$XWRPDWLF�$ODUP
7KLV�LV�DQ�H[DPSOH�RI�ZKHQ�,�FUHDWH�DQ�LQVWDQFH�RXW�RI�D�G\QDPLF�WHPSODWH��:KHQ�WKH�DODUP�VRXQGHG��D�FRXSOH�RI�DFWLRQV�ZHUH�GRQH�DXWRPDWLFDOO\�E\�WKH�V\VWHP�DQG�WKRVH�VKRXOG�EH�ORJJHG�DV�DFWLRQV�LQ�WKH�GDWDEDVH��7KH�WHPSODWH�FRXOG�EH�NHSW�LQ�D�WDEOH�LQ�WKH�GDWDEDVH��DQG�LW�ZLOO�EH�PRVW�HIILFLHQW�WR�GHDO�ZLWK�WKLV�UXOH�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU��7KHUH�LV�WKHQ�QR�QHHG�WR�VHQG�D�ORW�RI�GDWD�IURP�WKH�%XVLQHVV�WLHU�WR�WKH�'DWD�WLHU�

1RWH
$OWKRXJK�WKLV�H[DPSOH�LV�D�ELW�VWUDQJH��WKH�FRQFHSW�LV�FRPPRQ�LQ�UHDO�ZRUOG�DSSOLFDWLRQV�

<RX�PD\�WKLQN�WKDW�,
P�WRR�IRQG�RI�SXWWLQJ�UXOHV�LQ�WKH�'DWD�WLHU��7KHUHIRUH��,�ZLOO�HQG�WKLV�VHFWLRQ�E\�JLYLQJ�\RX�D�W\SLFDO�H[DPSOH�RI�D�UXOH�WKDW�,�GRQ
W�WKLQN�EHORQJV�LQ�WKH�GDWDEDVH�
%XVLQHVV�5XOH�([DPSOH�����&DOFXODWH�3ULRULW\�RI�(UUDQG�LQ�$FFRUGDQFH�ZLWK�&RPSOH[�EXW�6WDWLF�5XOHV
,�KDYH�DOUHDG\�LQGLFDWHG�VR��EXW�KHUH�,�JR�DJDLQ��,W�LV�EHWWHU�WR�KDYH�FRPSOH[�DOJRULWKPV�WKDW�GRQ
W�QHHG�PRUH�LQIRUPDWLRQ�IURP�WKH�GDWDEDVH�WR�H[HFXWH�LQ�WKH�'RPDLQ�OD\HU�WKDQ�LQ�WKH�3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU��,
P�YHU\�DGDPDQW�DERXW�WKLV��,W
V�MXVW�VR�PXFK�HDVLHU�WR�ZULWH�WKLV�NLQG�RI�FRGH�LQ�9LVXDO�%DVLF��1(7��IRU�H[DPSOH��WKDQ�LQ�7�64/�

6XPPDU\�RI�%XVLQHVV�5XOHV�([DPSOHV�DQG�6ROXWLRQV
7DEOH�����VXPPDUL]HV�WKH�H[DPSOHV�ZH�MXVW�GLVFXVVHG�DQG�WKH�VROXWLRQV�,�UHFRPPHQGHG��.HHS�LQ�PLQG�WKDW�ZKHQ�LW�LV�QHFHVVDU\�IRU�WKH�XVHU�WR�G\QDPLFDOO\�XSGDWH�WKH�YDOXHV�DJDLQVW�ZKLFK�WKH�UXOHV�ZLOO�EH�FKHFNHG��WKH�GDWDEDVH�LV�WKH�EHVW�SODFH�IRU�WKH�UXOHV��,Q�DGGLWLRQ��IRU�VWDWLF�YDOXHV��WKH�'RPDLQ�OD\HU�RU�FRQVWUDLQWV�LQ�WKH�GDWDEDVH�DUH�WKH�EHVW�RSWLRQV��)LQDOO\��RI�FRXUVH��,�PD\�KDYH�FKRVHQ�H[DPSOHV�WKDW�DUH�PRUH�GDWDEDVH�FHQWULF�WKDQ�LV�FRPPRQ IRU�\RXU�DSSOLFDWLRQV��,Q�DQ\�



FDVH��,�WKLQN�WKHVH�H[DPSOHV�SDLQW�D�FOHDU�SLFWXUH�RI�P\�UHDVRQLQJ�ZKHQ�,�GHFLGH�ZKHUH�WR�SXW�D�UXOH�
7DEOH �����%XVLQHVV�5XOH�([DPSOHV�DQG�5HFRPPHQGDWLRQV%XVLQHVV�5XOH�1XPEHU 'HVFULSWLRQ 5HFRPPHQGHG�/RFDWLRQ�IRU�WKH�0RVW 7\SLFDO�6LWXDWLRQ� :KHQ�DQ�HUUDQG�LV�GHOHWHG��DOO�LWV�DFWLRQV�VKRXOG�EH�GHOHWHG�WRR� 3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU� ,W�VKRXOG�EH�LPSRVVLEOH�WR�UHSRUW�DQ�HUUDQG�ZLWK�DQ�XQNQRZQ�FDWHJRU\� 'DWDEDVH�FRQVWUDLQW

� 7KH�SULFH�FDOFXODWLRQ�RI�WKH�HUUDQG�GHSHQGV�XSRQ�D�FRPSOH[�DQG�G\QDPLF�GLVFRXQW�PRGHO� 3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU� $Q�HUUDQG�PXVW�EH�RI�D�FRUUHFW�VWDWH� 'DWDEDVH�FRQVWUDLQW� $Q�HUUDQG�PD\�RQO\�WUDQVIRUP�IURP�RQH�VWDWH�WR�D�VSHFLILF�VHW�RI�RWKHU�VWDWHV� 'RPDLQ�OD\HU
� 2QO\�XVHUV�RI�VSHFLILF�JURXSV�PD\�XVH�D�VSHFLILF�EXVLQHVV�IXQFWLRQ� $SSOLFDWLRQ�OD\HU
� <RX�PD\�RQO\�UHDG�\RXU�RZQ�HUUDQGV� 3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU� (YHU\�DFWLRQ�PXVW�EH�³VWDPSHG´�ZLWK�GDWH��WLPH��DQG�XVHU,G IRU�WKH�5HSRUWHU�� 3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU� :KHQ�DQ�HUUDQG�LV�FORVHG��DQ�DFWLRQ�VKRXOG�EH�FUHDWHG� 3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�� (YHU\�HUUDQG�VKDOO�EH�PDUNHG�ZLWK�D�XQLTXH�UXQQLQJ�YDOXH� 3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�� 7KH�GDWH�IRU�FORVLQJ�PD\�QRW�EH�HDUOLHU�WKDQ�WKH�UHSRUW�GDWH� 'DWDEDVH�FRQVWUDLQW
�� 7KRVH�UHVSRQVLEOH�IRU�VROYLQJ�HUUDQGV�PD\�QRW�KDYH�PRUH�WKDQ�WHQ�RSHQ�HUUDQGV� 'DWDEDVH�FRQVWUDLQW
�� 2QO\�VWDUW�WR�VROYH�DQ�HUUDQG�LI�WKH�UHSRUWHU�KDV�SDLG�KLV�RU�KHU�PHPEHUVKLS� 'DWDEDVH�FRQVWUDLQW
�� &ORVLQJ�GDWH�PD\�QRW�EH�ODWHU�WKDQ�WRGD\� 'RPDLQ�OD\HU�� ,W�VKRXOG�EH�LPSRVVLEOH�WR�FDWHJRUL]H�WRR�KLJK�D�OHYHO�RI�³VHULRXVQHVV´�GHSHQGLQJ�RQ�WKH�FXVWRPHU�FRQWUDFW� 3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�� ,W�VKRXOG�EH�SRVVLEOH�WR�FUHDWH�D�KDOIZD\�VROYHG�HUUDQG�EHFDXVH�RI�DQ�DXWRPDWLF�DODUP� 3ULYDWH�6WRUHG�3URFHGXUHV�OD\HU�� &DOFXODWH�SULRULW\�RI�HUUDQG�LQ�DFFRUGDQFH�ZLWK�FRPSOH[��EXW�VWDWLF�UXOHV�� 'RPDLQ�OD\HU
%XVLQHVV�5XOH�7LSV
,Q�WKLV�VHFWLRQ��,�ZLOO�VKDUH�ZLWK�\RX�VRPH�PLVFHOODQHRXV�DQG�GLVSDUDWH�WLSV�,�KDYH�FROOHFWHG�UHODWHG�WR�EXVLQHVV UXOHV�
7LS����'HILQH�2QFH��([HFXWH�DW�6HYHUDO�7LHUV
7KH�PRVW�LPSRUWDQW�SODFH�WR�KDYH�\RXU�GDWD�FKHFNHG�IRU�FRQVLVWHQF\�LV�DW�WKH�'DWD�WLHU��VR�WKDW�LQWHJULW\�RI�WKH�GDWD�LV�SURWHFWHG�QR�PDWWHU�ZKDW��6HYHUDO�WHVWV�DUH�HDVLO\�DGGHG�ZLWK�FRQVWUDLQWV�LQ�WKH�GDWDEDVH��HYHQ�VR��LW�ZRXOG�RIWHQ�EH�EHQHILFLDO�WR�FKHFN�WKH�VDPH�UXOHV�LQ�HDUOLHU�OD\HUV�DV�ZHOO��,I�ZH�VWDUW�GXSOLFDWLQJ�WKH�UXOHV�IRU�GLIIHUHQW�WLHUV�E\�KDQG��ZH�DUH�FUHDWLQJ�D�PDLQWDLQDELOLW\�QLJKWPDUH�
$W�WKH�WLPH�RI�ZULWLQJ��,�KDYHQ
W�H[SHULPHQWHG�PXFK�ZLWK�WKLV�LGHD��EXW�,�WKLQN�LW�FRXOG�EH�ZLVH�WR�GUDJ�RXW�LQIRUPDWLRQ�IURP�WKH�GDWDEDVH�DERXW�WKH�EXVLQHVV�UXOHV�WKHUH��FUHDWH�,QWHUPHGLDWH�/DQJXDJH��,/��FRGH�RQ�WKH�IO\��DQG�H[HFXWH�LW�ZLWK�WKH�KHOS�RI�(PLW�� LQ��1(7���,�KDYH�SUHYLRXVO\�WKRXJKW�DERXW�VROXWLRQV�RWKHU�WKDQ�(PLW����VXFK�DV�XVLQJ�9%6FULSW�RU�-DYD6FULSW��EXW�,�QRZ�WKLQN�(PLW�� RI�,/�LV�WKH�PRVW�SURPLVLQJ�VROXWLRQ���7KH�FRGH�FRXOG�H[HFXWH�LQ�WKH�%XVLQHVV�WLHU��VDYLQJ�VRPH�XVHOHVV�URXQG�WULSV�WR�WKH�GDWDEDVH��(YHQ�EHWWHU��OHW�WKH�FRGH�DOVR�H[HFXWH�LQ�WKH�&RQVXPHU�WLHU��DQG�VNLS�HYHQ�PRUH�XVHOHVV�URXQG�WULSV��DQG�WKH�XVHU�ZLOO�JHW�D�VQDSSLHU�XVDELOLW\�H[SHULHQFH��<RX�VKRXOG��RI�FRXUVH��QRW�UH�FUHDWH�WKH�,/�DW�HYHU\�FDOO��EXW�UDWKHU�SHULRGLFDOO\��IRU�H[DPSOH��RQFH�D�GD\�
$W�ILUVW��WKH�VLPSOH�UXOHV� VXFK�DV�WKRVH�IRXQG�DV�FRQVWUDLQWV��FDQ�EH�GUDJJHG�RXW�IURP�WKH�GDWDEDVH��<RX�FDQ�WKHQ�DOVR�GUDJ�RXW�WKH�UXOHV�SXW�LQ�VWRUHG�SURFHGXUHV��EXW�WKDW�SUREDEO\�UHTXLUHV�TXLWH�D�ORW�RI�ZRUN��DV�ZHOO�DV�D�ORW�RI�GLVFLSOLQH�DQG�FRGLQJ�FRQYHQWLRQV�ZKHQ�\RX�ZULWH�WKH�VWRUHG�SURFHGXUHV�LQ�WKH�ILUVW�SODFH��)LQDOO\��\RX�FRXOG��RI�FRXUVH��DOVR�GUDJ�RXW�GDWD�IURP�WKH�GDWDEDVH�WKDW�LV�XVHG�IRU�HYDOXDWLQJ�DJDLQVW�



7KLV�VRXQGV�SUHWW\�FRRO��GRHVQ
W�LW"�$QG�LW
V�JUHDW�IRU�VFDODELOLW\��EXW�RQFH�DJDLQ��PDNH�VXUH�\RX�KDYH�\RXU�EXVLQHVV�UXOHV�ILUPO\�LPSOHPHQWHG�DW�RQH�SODFH�ILUVW�EHIRUH�\RX�HYHQ�VWDUW�WKLQNLQJ�DERXW�WKLV�LGHD�
,Q�D�ZD\��'DWD6HWV�VRUW�RI�SURYLGHV�\RX�ZLWK�WKLV�HIIHFW��EHFDXVH�LW�LV�KHUH�\RX�FDQ�VWDWH�WKDW�UHODWLRQVKLSV�EHWZHHQ�PDVWHU�DQG�GHWDLO�URZV��LQ�WKH�IRUP�RI'DWD7DEOHV���DQG�WKH�'DWD6HW ZLOO�HYDOXDWH�WKRVH�UXOHV�IRU�\RX���$VVXPH�D�'DWD6HW FRQWDLQV�LQIRUPDWLRQ�DERXW�GRJV�DQG�RZQHUV��,I�D�UXOH�LV�WKDW�D�GRJ�PXVW�KDYH�DQ�RZQHU��VXFK�D�UXOH�FDQ�EH�³WROG´�WR�WKH�'DWD6HW VR�LW
V�QRW�SRVVLEOH�WR�DGG�GRJV�WR�WKH�'DWD6HW ZLWKRXW�KDYLQJ�FRUUHFW�RZQHUV�IRU�WKRVH�GRJV��7KDW�LV��WKH�UHIHUHQWLDO�LQWHJULW\�FKHFN�FDQ�H[HFXWH�DW�WKH�&RQVXPHU�WLHU�WRR��DV�DQ�HDUO\�WHVW��
;0/�6FKHPD�'HILQLWLRQV��;6'��LV�D�WHFKQLTXH�WKDW�\RX�FDQ�XVH�PDQXDOO\��VR�WR�VSHDN��WR�HDVLO\�KDYH�VRPH�UXOHV�HYDOXDWHG�DW�VHYHUDO�WLHUV��7KH�EXLOW�LQ�RSWLRQ�WR�XVH�UHJXODU�H[SUHVVLRQV�LQ��1(7�FRXOG�DOVR�EH�KHOSIXO�LI�\RX�ZDQW�WR�ZULWH�D�JHQHULF�UXOH�HQJLQH�IRU�ZKLFK�WKH�UXOHV�FDQ�EH�PRYHG�EHWZHHQ�WLHUV�
7LS����'HDO�ZLWK�:DUQLQJV�2QO\
,I�\RX�OLNH�WR�MXVW�JLYH�D�ZDUQLQJ�EDFN�WR�WKH�XVHU��LW�FDQ�EH�D�ELW�WULFN\²WKDW�LV��UDLVLQJ�DQ�H[FHSWLRQ�ZLWK�7KURZ�� LVQ
W�WKH�ULJKW�PHFKDQLVP�IRU�ZDUQLQJV�RQO\��)RU�H[DPSOH��MXVW�WKLQN�DERXW�ZKDW�ZDUQLQJ�H[FHSWLRQV�ZRXOG�GR�WR�WUDQVDFWLRQDO�FODVVHV�WKDW�XVH�WKH�$XWR&RPSOHWH�� DWWULEXWH��$�EHWWHU�DSSURDFK�LV�WR�XVH�D�FXVWRP�PHWKRG�WR�VLJQDO�WKH�ZDUQLQJ�WR�WKH�XVHU�
7LS����5HSRUW�6HYHUDO�3UREOHPV�DW�2QFH
+DYH�\RX�HYHU�ILOOHG�LQ�IRUPV�DW�WKH�:HE�DQG�KDG�DQ�HUURU�PHVVDJH��WDNHQ�FDUH�RI�WKH�SUREOHP��KDG�DQRWKHU�HUURU�PHVVDJH��DQG�VR�RQ"�,
OO�EHW�\RX�KDYH��,
P�DOVR�VXUH�\RX�KDWHG�WKLV��6RPHWLPHV��LW�LV�QLFH�IRU�XVHUV�LI�WKH\�DUH�JLYHQ�LQIRUPDWLRQ�DERXW�DOO�WKH�HUURUV�WKH\�KDYH�PDGH�LQ�RQH�PHVVDJH��)RU�WKDW�WR�ZRUN��\RX�FDQ
W�VWRS�FKHFNLQJ�UXOHV�MXVW�EHFDXVH�\RX�ILQG�D�SUREOHP��,QVWHDG��\RX�KDYH�WR�JR�WKURXJK�DOO�WKH�UXOHV��)RU�UXOHV�LQ�VWRUHG�SURFHGXUHV��\RX�FDQ�PDNH�D�5$,6(5525�� IRU�HYHU\�SUREOHP��KDYH�WKH�FRPSRQHQWV�WKHQ�LWHUDWH�WKH�HUURUV�FROOHFWHG��DQG�SURGXFH�RQH�H[FHSWLRQ�WR�VHQG�EDFN�WR�WKH�HQG�XVHU�ZLWK�WKH�LQIRUPDWLRQ�DERXW�DOO�WKH�SUREOHPV�
:KHQ�LW�FRPHV�WR�KDYLQJ�UXOHV�LQ�WKH�FRPSRQHQWV��\RX�MXVW�JDWKHU�DOO�WKH�LQIRUPDWLRQ�DQG�WKHQ�UDLVH�WKH�HUURU�DIWHUZDUGV�ZLWK�7KURZ�� LQVWHDG�RI�DIWHU�HYHU\�SUREOHP��<RX�GRQ
W�KDYH�WR�GR�LW�WKLV�ZD\��EXW�LW
V�WKH�PRVW�GLUHFW�DSSURDFK�
$V�D�PDWWHU�RI�IDFW��WKLV�LV�D�YHU\�JRRG�VLWXDWLRQ�IRU�XVLQJ�D�FXVWRP�H[FHSWLRQ��VR�WKDW�\RX�OHW�WKH�H[FHSWLRQ�KDYH�D�FROOHFWLRQ�ZLWK�RQH�LWHP�IRU�HDFK�EURNHQ�EXVLQHVV�UXOH�
7LS����5HPHPEHU�:KLFK�/D\HU�,V�5HVSRQVLEOH�IRU�'LVSOD\LQJ�(UURU�0HVVDJHV�WR�WKH�8VHUV
,
YH�VHHQ�HUURU�PHVVDJHV�LQ�WKH�VWRUHG�SURFHGXUHV�EHLQJ�XVHG�LQ�WKH�FRQVXPHU�WLHU�LQ�HUURU�GLDORJV�PRUH�WKDQ�RQFH���7KLV�DFWXDOO\�PHDQV�WKDW�,�KDYH�GRQH�LW�P\VHOI�VHYHUDO�WLPHV���8QGHU�VWUHVV��WKLV�LV�D�FRPPRQ�PLVWDNH�EXW²DV�,�VD\�LQ�WKH�KHDGLQJ²UHPHPEHU�WKDW LW�LV�WKH�&RQVXPHU�+HOSHU�OD\HU
V�UHVSRQVLELOLW\�WR�SURGXFH�XVHU�IULHQGO\�HUURU�PHVVDJHV�IRU�WKH�HQG�XVHUV��7KH�HUURU�PHVVDJHV�\RX�XVH�LQ�WKH�VWRUHG�SURFHGXUHV�DUH�IRU�SURJUDPPHUV�

1RWH
,Q�&KDSWHU����,�ZLOO�GLVFXVV�HUURU�KDQGOLQJ�DQG�HUURU�PHVVDJHV�LQ�JUHDWHU�GHWDLO�(YDOXDWLRQ�RI�3URSRVDO

7KH�HYDOXDWLRQ�RI�P\�SURSRVDO�LV�GLIIHUHQW�LQ�WKLV�FKDSWHU�WKDQ�LQ�RWKHU�FKDSWHUV��,Q�WKLV�FKDSWHU��,ZLOO�RQO\�KDYH�RQH�HYDOXDWLRQ�VHFWLRQ��HYHQ�WKRXJK�WKHUH�KDYH�EHHQ�VHYHUDO�GLIIHUHQW�SURSRVDOV��,Q�VR�GRLQJ��,�ZLOO�HYDOXDWH�WKH�RYHUDOO�SKLORVRSK\�RI�WKH�FKDSWHU²WKDW�DOO�UXOHV�VKRXOG�EH�HYDOXDWHG�ZKHUH�WKH\�PDNH�PRVW�VHQVH��)RU�LQIRUPDWLRQ�V\VWHPV��WKDW LV�YHU\�RIWHQ�LQ�WKH�'DWD�WLHU�
(YDOXDWLRQ�RI�3URSRVDO�IRU�:KHUH�WR�/RFDWH�'LIIHUHQW�%XVLQHVV�5XOHV
,W�VKRXOGQ
W�PDWWHU�DW�DOO�ZKLFK�W\SH�RI�FRQVXPHU�LV�XVHG�IRU�GHWHUPLQLQJ�ZKHUH�WKH�EXVLQHVV�UXOHV�VKRXOG�EH�ORFDWHG��7KH�%XVLQHVV�WLHU�DQG�'DWD�WLHU�VKRXOGQ
W�EH�LQIOXHQFHG�E\�WKH�&RQVXPHU�WLHU��DQG��LQ�WKH�FDVH�RI�EXVLQHVV�UXOHV��WKH\�VKRXOG�GHILQLWHO\�QRW�EH�LQIOXHQFHG�E\�LW�
+RZHYHU��SK\VLFDO�UHVWULFWLRQV�LQIOXHQFH�WKH�GHFLVLRQV�YHU\�PXFK��:KLFK�RI�WKH�VHUYHUV�DUH�IDVW"�:KLFK�RI�WKH�VHUYHUV�PXVW�\RX�EH�H[WUHPHO\�FDUHIXO�ZLWK�ORDGLQJ"�:KHUH�GR�\RX�KDYH�VORZ�FRQQHFWLRQV"�7KHVH�DUH�WKH�NLQGV�RI�TXHVWLRQV�\RX�PXVW�DVN�\RXUVHOI��,I�\RX�QHHG�GDWD�IURP�WKH�GDWDEDVH�WR�HYDOXDWH�D�UXOH��WKH�FKDQFHV�DUH�WKDW�WKLV�UXOH�VKRXOG�OLYH�LQ�WKH�'DWD�WLHU��,Q�DGGLWLRQ��
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RI�FRXUVH��WKH�'DWD�WLHU�FDQ�EH�D�EDG�FKRLFH��VXFK�DV�ZKHQ�FRPSOH[�FDOFXODWLRQV�DQG�SURFHGXUDO�DOJRULWKPV�DUH�XVHG�
3HUIRUPDQFH�DQG�VFDODELOLW\�ZLOO�RIWHQ�ZLQ�LI�WKH�EXVLQHVV�UXOHV�DUH�ORFDWHG�LQ�WKH�'DWD�WLHU��EXW��DV�DOZD\V��WKLV�LVQ
W�DOZD\V�WKH�FDVH��2QFH�DJDLQ��ZDWFK�RXW�IRU�FRPSOH[�FDOFXODWLRQV��IRU�H[DPSOH��$�ODUJH�SHUFHQWDJH�RI�DOO�WUDQVDFWLRQV�PD\�DOVR�IDLO�EHFDXVH�RI�EURNHQ�EXVLQHVV�UXOHV��,W�ZRXOG�WKHQ�EH�D�EDG�GHFLVLRQ�IRU�VFDODELOLW\�DQG�SHUIRUPDQFH�WR�WUDYHO�DOO�WKH�ZD\�WR�WKH�'DWD�WLHU�WR�GLVFRYHU�WKLV�LI�LW�FDQ�EH�GHWHUPLQHG�HDUOLHU�
8VLQJ�WKH�'DWD�WLHU�IRU�EXVLQHVV�UXOHV�LV�JUHDW�IRU�UHXVDELOLW\�EHFDXVH�\RX�ZLOO�JHW�PRUH�UHXVH�OD\HUV��,�DOVR�WKLQN�LW�LV�YHU\�JRRG�IRU�UHOLDELOLW\�EHFDXVH�WKHUH�LV�OHVV�ULVN�WKDW�DQ\�VFHQDULRV�E\SDVV�WKH�UXOHV��:KHQ�LW�FRPHV�WR�PDLQWDLQDELOLW\�DQG�SURGXFWLYLW\��WKH�'DWD�WLHU�LV�QRW�WKH�ZD\�WR�JR�IRU�VRPH�UXOHV��'HSHQGLQJ�RQ�\RXU�EDFNJURXQG�DV�D�GHYHORSHU��VWRUHG�SURFHGXUHV�PLJKW�EH�D�UHDO�SURGXFWLYLW\�WUDS�LI�XVHG�IRU�EXVLQHVV�UXOHV�
)LQDOO\��ZKHQ�LW�FRPHV�WR�IDUP�DQG�FOXVWHU�HQDEOLQJ��WKH�'DWD�WLHU�LV�D�VOLJKWO\�EHWWHU�ORFDWLRQ�IRU�EXVLQHVV�UXOHV�EHFDXVH�LW�LV�OHVV�FRPPRQ�WKDW�WKH�GDWDEDVH�LV�VFDOHG�RXW��7KHQ��WKHUH�LV�QR�SUREOHP�RI�FKDQJLQJ�D�UXOH�DW�VHYHUDO�VHUYHUV�DW�H[DFWO\�WKH�VDPH�WLPH�EHFDXVH�WKH�UXOH�LV�RQO\ORFDWHG�DW�RQH�VHUYHU��1RW�D�KXJH�GLIIHUHQFH��EXW�D�GLIIHUHQFH�DOO�WKH�VDPH�:KDW
V�1H[W
)RU�VHYHUDO�FKDSWHUV�QRZ��,�KDYH�EHHQ�JRLQJ�RQ�DERXW�P\�SURSRVDO�IRU�KRZ�WR�DFFHVV�WKH�GDWDEDVH�ZLWK�WKH�KHOS�RI�FUHDWLQJ�DQ�64/�VFULSW�WKDW�LV�VHQW�LQ�RQH�JR��,Q�WKHQH[W�FKDSWHU��,�ZLOO�H[SORUH�WKLV�SDWWHUQ�LQ�GHSWK��,�ZLOO�DOVR�GLVFXVV�VHUYHU�VLGH�FDFKLQJ�DQG�KRZ�WR�VHQG�D�ORW�RI�GDWD�LQ�HDFK�VWRUHG�SURFHGXUH�FDOO�5HIHUHQFHV
���5��5RVV��7KH�%XVLQHVV�5XOH�%RRN��6HFRQG�(GLWLRQ��%XVLQHVV�5XOH�6ROXWLRQV�������
���-��0DUWLQ�DQG�-��2GHOO��2EMHFW�2ULHQWHG�0HWKRGV��6HFRQG�(GLWLRQ��3UHQWLFH�+DOO�������
���7��+DOSLQ��,QIRUPDWLRQ�0RGHOLQJ�DQG�5HODWLRQDO�'DWDEDVHV��0RUJDQ�.DXIPDQQ�������
���6��6XQGEODG�DQG�3��6XQGEODG���'HVLJQLQJ�IRU�6FDODELOLW\�ZLWK�0LFURVRIW�:LQGRZV�'1$��0LFURVRIW�3UHVV�������



&KDSWHU����'DWD�$FFHVV
,1�7+,6�&+$37(5

x 0\�3URSRVDO�IRU�D�'DWD�$FFHVV�3DWWHUQx 7KH�'DWD�$FFHVV�3URSRVDO�LQ�WKH�$UFKLWHFWXUHx 6D\LQJ�0RUH�LQ�)HZHU�:RUGV�:KHQ�&DOOLQJ�6WRUHG�3URFHGXUHVx 6HUYHU�6LGH�&DFKLQJx 'HDOLQJ�ZLWK�6FKHPD�&KDQJHVx (YDOXDWLRQ�RI�0\�3URSRVDO
)RU�VHYHUDO�FKDSWHUV�QRZ��,
YH�EHHQ�GLVFXVVLQJ�KRZ�LPSRUWDQW�LW�LV�WR�SUHSDUH�IRU�GHEXJJLQJ��WR�PDNH�XVH�RI�D�JRRG�DUFKLWHFWXUH��WR�IRFXV�RQ�WUDQVDFWLRQV��DQG�VR�RQ��,Q�WKLV�FKDSWHU��ZH
OO�ORRN�DW�DQRWKHU�DVSHFW�WKDW�LV�H[WUHPHO\�LPSRUWDQW�ZKHQ�\RX�ZDQW�WR�EXLOG�VFDODEOH��UHOLDEOH��DQG�PDLQWDLQDEOH�V\VWHPV²GDWD�DFFHVV��$V�6FRWW�*XWKULH��WKH�DUFKLWHFW�RI�$63�1(7��VD\V�³7KLQN�KDUG�DERXW�GDWD�DFFHVV��7KLV�LV�UHDOO\�WKH�GLIIHUHQFH�EHWZHHQ�VXFFHVVIXO�DSSOLFDWLRQV�DQG�XQVXFFHVVIXO�DSSOLFDWLRQV�´�
7KLV�FKDSWHU�ZLOO�IRFXV�RQ�DQ�XQXVXDO��EXW�YHU\�HIIHFWLYH��SDWWHUQ�IRU�KRZ�WR�LQWHUDFW�ZLWK�WKH�'DWD�WLHU��,�KDYH�WRXFKHG�RQ�WKLV�SDWWHUQ�LQ�HDUOLHU�FKDSWHUV��DQG�,�ZLOO�DOVR�EH�GLVFXVVLQJ�LW�LQ�WKH�FRQWH[W�RI�WKH�DUFKLWHFWXUH�SUHVHQWHG�LQ�&KDSWHU����³$UFKLWHFWXUH�´�$IWHU�WKDW��,�ZLOO�GLVFXVV�KRZ�WR�VHQG�DQ�³DUUD\�RI�URZV´�WR�D�VWRUHG�SURFHGXUH��DV�ZHOO�DV�ORRN�DW�D�VPDOO�VDPSOLQJ�RI�VHUYHU�VLGH�FDFKLQJ��)LQDOO\��ZH
OO�GLVFXVV�KRZ�WR�SUHSDUH�\RXU�FRGH�IRU�IXWXUH�VFKHPD�FKDQJHV�0\�3URSRVDO�IRU�D�'DWD�$FFHVV�3DWWHUQ
<RX�KDYH�VHYHUDO�VW\OHV�WR�FKRRVH�IURP�ZKHQ�\RX�DUH�GHFLGLQJ�KRZ�WR�FDOO�WKH�VWRUHG�SURFHGXUHV�LQ�WKH�'DWD�WLHU�IURP�WKH�%XVLQHVV�WLHU��%HIRUH�,�JHW�LQWR�P\�SURSRVDO��,
G�OLNH�WR�EULHIO\�UHFDS�KRZ�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�%XVLQHVV�WLHU�DQG�WKH�'DWD�WLHU�LV�QRUPDOO\�KDQGOHG�XVLQJ�$'2�1(7
V�6TO&RPPDQG FODVV�
+RZ�6WRUHG�3URFHGXUHV�$UH�1RUPDOO\�&DOOHG�ZLWK�$'2�1(7
,Q�/LVWLQJ������\RX�FDQ�VHH�DQ�H[DPSOH�RI�FRGH�WKDW�XVHV�$'2�1(7�IRU�FDOOLQJ�D�VWRUHG�SURFHGXUH�FDOOHG�DB(UUDQGB'HOHWH���
/LVWLQJ�����7\SLFDO�&RGH�IRU�8VLQJ�$'2�1(7�WR�&DOO�D�6WRUHG�3URFHGXUH
'LP�D&RQQHFWLRQ�$V�1HZ�6TO&OLHQW�6TO&RQQHFWLRQ�FRQQHFWLRQ6WULQJ�'LP�D&RPPDQG�$V�1HZ�6TO&OLHQW�6TO&RPPDQG��DB(UUDQGB,QVHUW���D&RQQHFWLRQ�
7U\ D&RPPDQG�&RPPDQG7\SH� �&RPPDQG7\SH�6WRUHG3URFHGXUH

D&RPPDQG�3DUDPHWHUV�$GG�1HZ�6TO&OLHQW�6TO3DUDPHWHU��#5(7851B9$/8(���B6\VWHP�'DWD�6TO'E7\SH�,QW�����B6\VWHP�'DWD�3DUDPHWHU'LUHFWLRQ�5HWXUQ9DOXH��)DOVH��&7\SH�����%\WH���B&7\SH����%\WH�������6\VWHP�'DWD�'DWD5RZ9HUVLRQ�&XUUHQW��1RWKLQJ��
D&RPPDQG�3DUDPHWHUV�$GG�1HZ�6TO&OLHQW�6TO3DUDPHWHU��#LG���B6TO'E7\SH�8QLTXH,GHQWLILHU���9DOXH� �*XLG�1HZ*XLG��D&RPPDQG�3DUDPHWHUV�$GG�1HZ�6TO&OLHQW�6TO3DUDPHWHU��#GHVFULSWLRQ���B6TO'E7\SH�9DU&KDU�������9DOXH� ��3UREOHP�ZLWK����

$QG�VR�RQ�IRU�WKH�UHVW�RI�WKH�SDUDPHWHUV���D&RQQHFWLRQ�2SHQ��D&RPPDQG�([HFXWH1RQ4XHU\��

0RUH�DERXW�&DWFK�EORFNV�LQ�WKH�QH[W�FKDSWHU�)LQDOO\-QVN�'E�+HOSHU�5HOHDVH&RQQHFWLRQ�D&RQQHFWLRQ�(QG�7U\

$V�\RX�VHH�LQ�/LVWLQJ������LW
V�UHODWLYHO\�VWUDLJKWIRUZDUG�WR�PDNH�D�FDOO�WR�D�VWRUHG�SURFHGXUH�ZLWK�$'2�1(7��0RVW�GHYHORSHUV�ZLOO�EH�DFFXVWRPHG�WR�XVLQJ�WKLV�WHFKQLTXH��EXW�,
P�QRW�WRWDOO\�VDWLVILHG�ZLWK�WKLV�DSSURDFK��,�VHH�D�IHZ�VKRUWFRPLQJV�ZLWK�WKH�W\SLFDO�$'2�1(7�ZD\�RI�FDOOLQJ�VWRUHG�SURFHGXUHV��LQFOXGLQJ�WKH�IROORZLQJ�
x <RXU�FRGH�ZLOO�EH�OHQJWK\�EHFDXVH�\RX�DUH�IRUFHG�WR�ZULWH�D�ORW�RI�FRGH�IRU�HYHU\�SDUDPHWHU�x <RXU�FRGH�EHFRPHV�WLJKWO\�FRXSOHG�WR�$'2�1(7��:KDW�KDSSHQV�LI�0LFURVRIW�FKDQJHV�WKH�V\QWD[�DJDLQ"�0DQ\�EHWD�WHVWHUV�UHFRJQL]HG�WKLV�SUREOHP�EHWZHHQ�EHWD���DQG���RI�$'2�1(7��7KH�GHYHORSHUV�ZKR�KDG�XVHG�FXVWRP�KHOSHUV�ZHUH�KDSS\��EXW�WKH�RWKHUV�ZHUH�QRW��,Q�D�ZD\��WKH�VKRUW�KLVWRU\�RI�DQG�PRYH�IURP�'DWD�$FFHVV�2EMHFWV��'$2��WR�5HPRWH�'DWD�
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2EMHFWV��5'2��WR�$FWLYH�;�'DWD�2EMHFWV��$'2��WR�$'2�1(7�DOVR�SURYLGHV�VXSSRUW�IRU�WKLV�DUJXPHQW�x <RX�FDQ
W�XVH�SXUH�7�64/�WUDQVDFWLRQV��RU�UDWKHU��WKHUH�LV�QR�SRLQW�LQ�XVLQJ�SXUH�7�64/�WUDQVDFWLRQV�LQVWHDG�RI�$'2�1(7�FRQWUROOHG�WUDQVDFWLRQV��<RX�FRXOG�KDQGOH�WKH�SUHYLRXV�WZR�GLVDGYDQWDJHV�ZLWK�KHOSHUV��EXW�WKH�GLVDGYDQWDJH�RI�QRW�EHLQJ�DEOH�WR�XVH�SXUH�7�64/�WUDQVDFWLRQV�GLUHFWO\ UHTXLUHV�D�WRWDOO\�GLIIHUHQW�DSSURDFK��,W�PLJKW�QRW�EH�VR�EDG�WR�XVH�$'2�1(7�FRQWUROOHG�WUDQVDFWLRQV�LQVWHDG��EXW�\RXU�WUDQVDFWLRQV�ZLOO�EH�VOLJKWO\�ORQJHU�
$QRWKHU�W\SLFDO�DSSURDFK�GHYHORSHUV�XVH�IRU�DFFHVVLQJ�WKH�GDWDEDVH�WKURXJK�$'2�1(7�LV�³UHJLVWHULQJ´�ZKLFK�VWRUHG�SURFHGXUH�WR�XVH�IRU�FKDQJHG�URZV�LQ�D�'DWD6HW��ZKLFK�VWRUHG�SURFHGXUH�WR�XVH�IRU�DGGHG�URZV��DQG�ZKLFK�VWRUHG�SURFHGXUH�WR�XVH�IRU�GHOHWHG�URZV��/LVWLQJ�����SURYLGHV�D�FRGH�VDPSOH�LQ�ZKLFK�DB(UUDQGB,QVHUW�� LV�UHJLVWHUHG�DV�WKH�VWRUHG�SURFHGXUH�WR�XVH�IRU�DGGHG�URZV�WR�WKH�'DWD6HW���,Q�WKLV�FDVH��WKH�FRGH�VKRZQ�LV�ZKDW�\RX�FDQ�DXWRJHQHUDWH�ZLWK�WKH�KHOS�RI�WKH�FRPSRQHQW�GHVLJQHU��
/LVWLQJ�����&RGH�IRU�5HJLVWHULQJ�D�6WRUHG�3URFHGXUH�WR�([HFXWH�2QFH�IRU�(DFK�$GGHG�5RZ�LQ�D�'DWD6HW
0H�6TO,QVHUW&RPPDQG�� �1HZ�6\VWHP�'DWD�6TO&OLHQW�6TO&RPPDQG�����
0H�6TO,QVHUW&RPPDQG��&RPPDQG7H[W� ��>DB(UUDQGB,QVHUW@�0H�6TO,QVHUW&RPPDQG��&RPPDQG7\SH� �6\VWHP�'DWD�&RPPDQG7\SH�6WRUHG3URFHGXUH0H�6TO,QVHUW&RPPDQG��&RQQHFWLRQ� �0H�6TO&RQQHFWLRQ�
0H�6TO,QVHUW&RPPDQG��3DUDPHWHUV�$GG�B�1HZ�6\VWHP�'DWD�6TO&OLHQW�6TO3DUDPHWHU��#5(7851B9$/8(���B6\VWHP�'DWD�6TO'E7\SH�,QW�����B6\VWHP�'DWD�3DUDPHWHU'LUHFWLRQ�5HWXUQ9DOXH��)DOVH��B&7\SH�����%\WH���&7\SH����%\WH�������B6\VWHP�'DWD�'DWD5RZ9HUVLRQ�&XUUHQW��1RWKLQJ��
0H�6TO,QVHUW&RPPDQG��3DUDPHWHUV�$GGBB�1HZ�6\VWHP�'DWD�6TO&OLHQW�6TO3DUDPHWHU��#LG���B6\VWHP�'DWD�6TO'E7\SH�8QLTXH,GHQWLILHU������
0H�6TO,QVHUW&RPPDQG��3DUDPHWHUV�$GG�B�1HZ�6\VWHP�'DWD�6TO&OLHQW�6TO3DUDPHWHU��#GHVFULSWLRQ���B6\VWHP�'DWD�6TO'E7\SH�9DU&KDU������
���0H�6TO'DWD$GDSWHU��,QVHUW&RPPDQG� �0H�6TO,QVHUW&RPPDQG�
7KH�GLVDGYDQWDJHV�PHQWLRQHG�ZLWK�WKH�³PDQXDO´�WHFKQLTXH��OHQJWK\�FRGH��WLJKW�FRXSOLQJ�WR�$'2�1(7��DQG�QR�SXUH�7�64/�WUDQVDFWLRQV��DOVR�DSSO\�KHUH��$�IXUWKHU�GLVDGYDQWDJH�LV�WKDW�\RX�ORVH�VRPH�FRQWURO�RYHU�H[DFWO\�ZKDW�LV�JRLQJ�RQ��DQG�\RX�KDYH�WR�OHDUQ�DQRWKHU�WHFKQLTXH�IRU�KDQGOLQJ�SUREOHPV��DSDUW�IURP�FDOOLQJ�WKH�VWRUHG�SURFHGXUHV�RQ�\RXU�RZQ��,W�PLJKW�QRW�EH�FRPSOHWHO\�IDLU�WR�PDNH�FRPSDULVRQV�ZLWK�WKH�GUHDGHG�8SGDWH%DWFK�� RI�$'2²WKH�QHZ�DSSURDFK�LQ�$'2�1(7�LV�PXFK�EHWWHU�EHFDXVH�\RX�KDYH�VRPH�FRQWURO�RYHU�ZKDW�PHWKRGV�ZLOO�EH�XVHG�LQ�GLIIHUHQW�FDVHV��6WLOO��WKH�GHJUHH�RI�FRQWURO�\RX�KDYH�LVQ
W�DOZD\V�HQRXJK��7KH�ULVN�RI�IXWXUH�FKDQJHV�E\�0LFURVRIW�DQG�QR�GLUHFW�RSSRUWXQLW\�WR�XVH�SXUH�7�64/ WUDQVDFWLRQV�DSSO\�KHUH�WRR��7KHUHIRUH��OHW
V�WDNH�D�ORRN�DW�P\�QHZ�SURSRVDO��ZKLFK�DYRLGV�VRPH�RI�WKHVH�SUREOHPV�
0\�'DWD�$FFHVV�3URSRVDO�LQ�'HWDLO
,�ZURWH�WKH�ILUVW�YHUVLRQ�RI�P\�GDWD�DFFHVV�SDWWHUQ�LQ�9%��IRU�DQ�DSSOLFDWLRQ�LQ�ZKLFK�,�KDG�D�VORZ�FRQQHFWLRQ�EHWZHHQ�WKH�%XVLQHVV�WLHU�DQG�WKH�'DWD�WLHU��6LQFH�WKHQ��,
YH�XVHG�LW�IRU�DSSOLFDWLRQV�ZLWK�RUGLQDU\�FRQILJXUDWLRQV�WRR���,I�\RX�ZDQW�WR�UHDG�DERXW�WKH�9%��YHUVLRQ��\RX
OO�ILQG�DQ�DUWLFOH�FDOOHG�³5RXQG�7ULSV�$UH�(YLO²5HGXFH�7KHP�´�LQ�3LQQDFOH�3XEOLVKLQJ
V�9LVXDO�%DVLF�'HYHORSHU��-XO\���������/HW
V�GLVFXVV�P\�QHZ�YHUVLRQ�RI�WKH�GDWD�DFFHVV�SDWWHUQ��UHEXLOW�IURP�VFUDWFK�IRU��1(7�
7KH�ILUVW�JRDO�RI�WKH�SDWWHUQ�ZDV�WR�UHGXFH�URXQG�WULSV�EHWZHHQ�WKH�%XVLQHVV�WLHU�DQG�WKH�'DWD�WLHU�E\�GRLQJ�PRUH�EHWZHHQ�WKRVH�WLHUV�DW�HDFK�URXQG�WULS��7KHUHIRUH��,�FROOHFW�DOO�QHFHVVDU\�LQIRUPDWLRQ�DERXW�DOO�WKH�VWRUHG�SURFHGXUH�FDOOV�WKDW�ZLOO�H[HFXWH�WRJHWKHU��DQG�,�EXLOG�DQ�64/�VFULSW�WKDW�LV�H[HFXWHG�LQ�RQH�URXQG�WULS�
7KH�VHFRQG�JRDO�ZDV�WR�FRPH�XS�ZLWK�DQ�HIILFLHQW�DSSURDFK�IRU�KRZ�WR�XVH�SXUH�7�64/�WUDQVDFWLRQV�ZKHQ�D�WUDQVDFWLRQ�KDV�WR�VSDQ�VHYHUDO�VWRUHG�SURFHGXUH�FDOOV��ZKLFK�LV��RI�FRXUVH��D�FRPPRQ�UHTXLUHPHQW��7KH�64/�VFULSW�VROXWLRQ�VROYHV�WKLV�WRR�
$�ERQXV�ZLWK�WKH�SURSRVDO�LV�WKDW�\RX�KDYH�D�JUHDW�GHEXJJLQJ�RSSRUWXQLW\�EHFDXVH�\RX�FDQ�LQWHUFHSW�WKH�64/�VFULSW��FRS\�LW��DQG�H[HFXWH�LW�LQ�WKH�64/�4XHU\�$QDO\]HU��&KDQJH�WKH�64/�VFULSW�VOLJKWO\�XQWLO�\RX�JHW�WKH�H[SHFWHG�UHVXOW��DQG�WKHQ�PDNH�WKH�QHFHVVDU\�FKDQJHV�LQ�WKH�FRGH�VR�WKDW�WKH�GHVLUHG�64/�VFULSW�LV�JHQHUDWHG�
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1RWH
1RUPDOO\��,�KDWH�VFULSWV�VXFK�DV�WKRVH�ZULWWHQ�LQ�9%6FULSW�IRU�ROG�$63��IRU�H[DPSOH��EXW�DXWRJHQHUDWHG�64/�VFULSWV�DUH�VRPHWKLQJ�HOVH�

<HW�DQRWKHU�EHQHILW�RI�P\�SURSRVDO�LV�WKDW�\RX�JHW�D�KHOSHU�IRU�GHFUHDVLQJ�WKH�DPRXQW�RI�FRGH��<RXU�FRGH�LV�GHFRXSOHG�IURP�$'2�1(7�WR�EHWWHU�KDQGOH�IXWXUH�FKDQJHV��DQG�\RXU�SURGXFWLYLW\�LV�LQFUHDVHG�
7KH�*HQHUDWHG�64/�6FULSW
%HIRUH�ZH�JHW�JRLQJ�RQ�KRZ�P\�GDWD�DFFHVV�SDWWHUQ�SURSRVDO�FDQ�EH�XVHG�DQG�KRZ�LW�ZRUNV��OHW
V�WDNH�D�ORRN�DW�WKH�UHVXOW�ZH�KRSH�WR�DFKLHYH��,Q�/LVWLQJ������\RX�FDQ�VHH�DQ�H[DPSOH�RI�DQ�64/�VFULSW�FUHDWHG�ZLWK�WKH�GDWD�DFFHVV�SDWWHUQ��,Q�WKH�64/�VFULSW��WKH�SXEOLF�VWRUHG�SURFHGXUH�DB(UUDQGB,QVHUW�� LV�FDOOHG�

1RWH
,Q�WKH�FRGH�LQ�/LVWLQJ������,�GHFLGHG�WR�RQO\�VKRZ�WZR�SDUDPHWHUV��$GGLQJ�PRUH�SDUDPHWHUV�GRHVQ
W�UHDOO\�DGG�DQ\�YDOXH�WR�WKH�GHVFULSWLRQ��7KLV�DSSOLHV�WR�VHYHUDO�RI�WKH�FRGH�H[DPSOHV�LQ�WKLV�FKDSWHU�

/LVWLQJ�����6FULSW�&UHDWHG�ZLWK�WKH�'DWD�$FFHVV�3URSRVDO
'(&/$5(�#WKH6RXUFH�XGGW6RXUFH��#DQ(UURU�,17��#DQ(UURU0HVVDJH�XGGW(UURU0HVVDJH��#D5HWXUQ9DOXH�,17
6(7�12&2817�216(7�#DQ(UURU� ��6(7�#DQ(UURU0HVVDJH� �

6(7�#WKH6RXUFH� �
64/�VFULSW�XVHG�E\�(UUDQG5HSRUW

(;(&�-QVN7UDFHB%HJLQ�#WKH6RXUFH
'(&/$5(�#WKH7UDQ&RXQW$W(QWU\�,176(7�#WKH7UDQ&RXQW$W(QWU\� �##75$1&2817,)�#WKH7UDQ&RXQW$W(QWU\� ���%(*,16(7�75$16$&7,21�,62/$7,21�/(9(/�5($'�81&200,77('%(*,1�75$1(1'
(;(&�#D5HWXUQ9DOXH� �DB(UUDQGB,QVHUW#LG 
$�)&�)$%�%��'����I��'))��())��$)()��
��#GHVFULSWLRQ 
3UREOHP�ZLWK���
�����
6(7�#DQ(UURU� �##(5525,)�#DQ(UURU��!���%(*,16(7�#DQ(UURU0HVVDJH� 
##(5525�SUREOHP�ZLWK�FDOO�WR�DB(UUDQGB,QVHUW
*272�([LW+DQGOHU(1'(/6(�,)�#D5HWXUQ9DOXH��!���%(*,16(7�#DQ(UURU� �#D5HWXUQ9DOXH6(7�#DQ(UURU0HVVDJH� 
#D5HWXUQ9DOXH�SUREOHP�ZLWK�FDOO�WR�DB(UUDQGB,QVHUW
*272�([LW+DQGOHU(1'
([LW+DQGOHU�,)�#WKH7UDQ&RXQW$W(QWU\� ���$1'�##75$1&2817�!���%(*,1,)�#DQ(UURU� ���%(*,1&200,7�75$1(1'(/6(�%(*,152//%$&.�75$1(1'(1'



,)�#DQ(UURU��!���%(*,1(;(&�-QVN(UURUB5DLVH�#WKH6RXUFH��#DQ(UURU��#DQ(UURU0HVVDJH(1'
(;(&�-QVN7UDFHB(QG�#WKH6RXUFH

1RWH�WKDW�LQ�UHDOLW\��,�ZRXOGQ
W�XVH�DQ�H[SOLFLW�WUDQVDFWLRQ�LQ�WKH�VFULSW�VKRZQ�LQ�/LVWLQJ�����EHFDXVH�RQO\�RQH�VWRUHG�SURFHGXUH�LV�FDOOHG��,�DP�RQO\�XVLQJ�DQ�H[SOLFLW�WUDQVDFWLRQ�WR�VKRZ�KRZ�LW�LV�GRQH�DQG�KRZ�LW�ORRNV�LQ�WKH�VFULSW��,I�WKH�VWRUHG�SURFHGXUH�DB(UUDQGB,QVHUW�� QHHGV�D�WUDQVDFWLRQ��LW�ZLOO�VWDUW�RQH�RQ�LWV�RZQ��7KH�GHYHORSHU�ZKR�ZULWHV�WKH�FRGH�WKDW�JHQHUDWHV�WKH�64/�VFULSW�VKRXOGQ
W�KDYH�WR�NQRZ�DERXW�WKH�LQWHUQDOV�RI�WKH�VWRUHG�SURFHGXUHV��7KLV�LV�HVSHFLDOO\�LPSRUWDQW�LI�D�VWRUHG�SURFHGXUH�LV�JRLQJ�WR�EH�FKDQJHG�VR�WKDW�D�WUDQVDFWLRQ�LV�QHHGHG�HYHQ�WKRXJK�LW�ZDVQ
W�QHHGHG�EHIRUH��7KH�H[FHSWLRQ�WR�WKLV�LV�ZKHQ D�VFULSW�KDV�WR�GHFLGH�ZKDW�7UDQVDFWLRQ�,VRODWLRQ�/HYHO��7,/��WR�XVH��7KHQ��WKH�GHYHORSHU�PXVW�NQRZ�D�JUHDW�GHDO�DERXW�WKH�LQWHUQDOV�RI�WKH�VWRUHG�SURFHGXUHV��2QFH�DJDLQ��LI�QR�H[SOLFLW�WUDQVDFWLRQ�KDV�WR�EH�VWDUWHG�IURP�WKH�VFULSW��EXW�WKH�VWRUHG�SURFHGXUH�QHHGV�D�WUDQVDFWLRQ��WKH�VWRUHG�SURFHGXUH��RU�UDWKHU�WKH�GHYHORSHU�RI�WKH�VWRUHG�SURFHGXUH��ZLOO�GHFLGH�ZKDW�7,/�WR�XVH�
1RWH
$V�\RX�FDQ�VHH�LQ�/LVWLQJ������WKHUH�DUH�PDQ\�VLPLODULWLHV�EHWZHHQ�WKH�JHQHUDWHG�64/�VFULSW�DQG�WKH�VWDQGDUGL]HG�FRGH�VWUXFWXUH IRU�VWRUHG�SURFHGXUHV�WKDW�ZDV�GLVFXVVHG�LQ�&KDSWHU����7KH�64/�VFULSW�DOVR�LQYROYHV�D�JUHDW�GHDO�RI�HUURU�KDQGOLQJ��ZKLFK�,�ZLOO�GLVFXVV�LQ�GHWDLO�LQ�&KDSWHU����³(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO�´

7KH�64/�VFULSW�VKRZQ�LQ�/LVWLQJ�����ZLOO�WKHQ�EH�VHQW�WR�WKH�GDWDEDVH�DQG�H[HFXWHG�ZLWKRXW�DQ\�H[WUD�URXQG�WULSV�EHWZHHQ�WKH�%XVLQHVV�WLHU�DQG�WKH�'DWD�WLHU��7KLV�LV�ZKDW�ZH�DUH�DIWHU��1RWH�HVSHFLDOO\�KRZ�WKH�WUDQVDFWLRQ�LV�KDQGOHG��,W
V�H[DFWO\�WKH�VDPH�DSSURDFK�DV�WKH�RQH�,�GLVFXVVHG�IRU�7�64/�WUDQVDFWLRQV�LQ�VWRUHG SURFHGXUHV�LQ�&KDSWHU����³7UDQVDFWLRQV�´�,I�WKHUH�LV�DOUHDG\�DQ�DFWLYH�WUDQVDFWLRQ�ZKHQ�WKH�64/�VFULSW�VWDUWV�WR�H[HFXWH��IRU�H[DPSOH��D�&20��WUDQVDFWLRQ���,�GRQ
W�KDQGOH�WUDQVDFWLRQV�LQ�WKH�64/�VFULSW�
([WHUQDO�'HVLJQ�RI�0\�'DWD�$FFHVV�3URSRVDO
:KHQ�,�UHIHU�WR�³H[WHUQDO�GHVLJQ�´�,�PHDQ�WKH�SDUW�RI�WKH�GHVLJQ�WKDW�WKH�FRQVXPHU�RI�WKH�SDWWHUQ�ZLOO�VHH�DQG�LQWHUDFW�ZLWK��7R�VSHDN�SODLQO\��WKHVH�DUH�WKH�FODVVHV�DQG�WKHLU�SXEOLF�PHPEHUV�
$V�IDU�DV�WKH�FRQVXPHU�RI�WKH�GDWD�DFFHVV�SURSRVDO�NQRZV��KH�RU�VKH�LV�VXSSRVHG�WR�FUHDWH�D�-QVN�'E�%DWFK&RPPDQG LQVWDQFH�DQG�FDOO�$GG6SURF&DOO�� RQH�RU�PRUH�WLPHV��7KH�%DWFK&RPPDQGZLOO�UHPHPEHU�ZKDW�FDOOV�WR�VWRUHG�SURFHGXUHV�VKRXOG�EH�GRQH��)LQDOO\��WKH�%DWFK&RPPDQG LQVWDQFH�VKRXOG�EH�VHQW�WR�WKH�$FPH�+HOS'HVN�3HUVLVWHQW$FFHVV�SD+HOSHU FODVV�IRU�H[HFXWLQJ�DOO�WKH�VWRUHG�SURFHGXUH�FDOOV��<RX�FDQ�VHH�WKH�FODVV�GLDJUDP�IRU�WKH�FODVVHV�WKDW�DUH�DW�WKH�FHQWHU�RI�P\�GDWD�DFFHVV�SURSRVDO�LQ�)LJXUH�����

)LJXUH������&ODVV�GLDJUDP�IRU�P\�GDWD�DFFHVV�SURSRVDO�
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$V�\RX�FDQ�VHH�LQ�)LJXUH������SD+HOSHU LQKHULWV�IURP�%DWFK&RPPDQG+HOSHU��7KH�&RQQHFW�� PHWKRG�LV�3URWHFWHG DQG�ZLOO�RIWHQ�EH�RYHUULGGHQ�LQ�SD+HOSHU��EXW�WKH�UHVW�RI�WKH�PHWKRGV�GRQ
W�W\SLFDOO\�KDYH�WR�EH�RYHUULGGHQ�
,W
V�DOVR�ZRUWK�PHQWLRQLQJ�WKDW�WKH�%HJLQ7UDQVDFWLRQ�� PHWKRG�RI�%DWFK&RPPDQG UHTXLUHV�WKH�7,/��'HFLGLQJ�RQ�ZKDW�7,/�WR�XVH�FDQ�EH�GLIILFXOW��,W
V�VHOGRP�WKDW�6(5,$/,=$%/( LV�QHHGHG��EXW�VRPH�GHYHORSHUV�XVH�6(5,$/,=$%/( MXVW�LQ�FDVH��,�SUHIHU�WR�XVH�WKH�7,/�WKDW�LV�WKH�ORZHVW�EXW�VWLOO�VXIILFLHQW�DQG FRUUHFW�IRU�WKH�VLWXDWLRQ�

1RWH
7LP�(ZDOG
V�7UDQVDFWLRQDO�&20���%XLOGLQJ�6FDODEOH�$SSOLFDWLRQV� JLYHV�\RX�VHYHUDO�FRQFUHWH�WLSV�RQ�KRZ�WR�FKRRVH�WKH�FRUUHFW�7,/�

)LJXUH�����VKRZV�WKH�VWDWLF�YLHZ�RI�WKH�GHVLJQ��,Q�)LJXUH������\RX�FDQ�VHH�WKH�FODVVHV�LQ�DFWLRQ��,�KDYH�DGGHG�D�IHZ�FODVVHV²(UUDQG5HSRUW IURP�WKH�$SSOLFDWLRQ�OD\HU�DQG�GR(UUDQG IURP�WKH�'RPDLQ�OD\HU²LQ�WKLV�ILJXUH�WR�JLYH�D�FRPSOHWH�H[DPSOH��,�ZLOO�GLVFXVV�WKRVH�FODVVHV�LQ�PRUH�GHWDLO�ODWHU�LQ�WKH�FKDSWHU�
)LJXUH������,QWHUDFWLRQ�GLDJUDP�IRU�P\�GDWD�DFFHVV�SURSRVDO�
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1RWH
,W�LV�FRPPRQO\�UHJDUGHG�DV�EDG�GHVLJQ�LI�SXEOLF�PHWKRGV�PXVW�EH�FDOOHG�LQ�FHUWDLQ�VHTXHQFHV�WR�JLYH�WKH�FRUUHFW�UHVXOW��$V�\RX�QRWLFH�IURP�)LJXUH������WKHUH�LV�D�VWULFW�VHTXHQFH�WR�IROORZ�WR�JHW�WKH�H[SHFWHG�UHVXOW��)RU�H[DPSOH��\RX�KDYH�WR�FDOO�%HJLQ7UDQVDFWLRQ�� EHIRUH�\RX�FDOO�$GG6SURF&DOO�� IRU�WKH�VWRUHG�SURFHGXUH�FDOOV�WKDW�\RX�ZDQW�WR�KDYH�LQ�WKH�WUDQVDFWLRQ��7KLV�LV�QDWXUDO�WR�PRVW�GHYHORSHUV��VR�LW�VKRXOGQ
W�FDXVH�DQ\�SUREOHPV��)RU�H[DPSOH��D�VLPLODU�SURWRFRO�DOVR�DSSOLHV�IRU�WUDQV�DFWLRQV�LQ�$'2�

$V�\RX�FDQ�VHH�LQ�)LJXUH������WKH�GHVLJQ�XVHV�DQ�LQVWDQFH�RI�%DWFK&RPPDQG DV�D�VWUHDP��RU�EDJ��RI�ZKDW�LV�WR�EH�GRQH��7KH�LQVWDQFH�LV�VHQW�DURXQG�EHWZHHQ�WKH�OD\HUV�DQG�ILQDOO\�XVHG�E\�WKH�SD+HOSHU FODVV�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�WR�H[HFXWH�DOO�WKH�VWRUHG�SURFHGXUHV�LQ�RQH�URXQG�WULS�WR�WKH�GDWDEDVH��<RX�FDQ�DOVR�VHH�LQ�)LJXUH�����WKDW�LW�LV�WKH�$SSOLFDWLRQ�OD\HU�FODVV�(UUDQG5HSRUWWKDW�GHFLGHV�ZKHQ�WKH�WUDQVDFWLRQ�ZLOO�VWDUW�DQG�HQG�DQG�WKDW�FRQWUROV�WKH�FRPSOHWH�VFHQDULR�
1RWH
0\�SURSRVDO�LV�IDLUO\�VLPLODU�WR�WKH�&RPPDQG�3URFHVVRU�SDWWHUQ�WKDW�LV�GLVFXVVHG�LQ�)UDQN�%XVFKPDQQ��5HJLQH�0HXQLHU��+DQV�5RKQHUW��3HWHU�6RPPHUODG��DQG�0LFKDHO�6WDO
V�3DWWHUQ�2ULHQWHG�6RIWZDUH�$UFKLWHFWXUH��$�6\VWHP�RI�3DWWHUQV�� 7KH�&RPPDQG�3URFHVVRU�SDWWHUQ�LQ�LWV�WXUQ�LV�UHODWHG�WR�WKH�&RPPDQG�SDWWHUQ�WKDW�LV�GLVFXVVHG�LQ�'HVLJQ�3DWWHUQV��(OHPHQWV�RI�5HXVDEOH�2EMHFW�2ULHQWHG�6RIWZDUH E\�(ULFK�*DPPD��5LFKDUG�+HOP��5DOSK�-RKQVRQ��DQG�-RKQ�9OLVVLGHV��

6DPSOH�&RGH�8VLQJ�WKH�([WHUQDO�'HVLJQ
(QRXJK�LV�HQRXJK��OHW
V�JHW�GRZQ�WR�EXVLQHVV�DQG�ORRN�DW�VRPH�FRGH�WKDW�XVHV�WKH�H[WHUQDO�GHVLJQ�
&RGH�WKDW�*HQHUDWHV�DQ�64/�6FULSW�DQG�6HQGV�,W�IRU�([HFXWLRQ
)LUVW��WKH�64/�VFULSW�KDV�WR�EH�JHQHUDWHG��<RX�FDQ�VHH�KRZ�WKDW�LV�GRQH�LQ�/LVWLQJ������ZKHUH�WKH�%DWFK&RPPDQG LQVWDQFH�LV�ILUVW�LQVWDQWLDWHG�DQG�D�WUDQVDFWLRQ�LV�VWDUWHG���2QFH�DJDLQ��DQ�H[SOLFLW�WUDQVDFWLRQ�LVQ
W�QHHGHG�LQ�WKLV�VSHFLILF�H[DPSOH��,�KDYH�XVHG�LW�IRU�GHPRQVWUDWLRQ�SXUSRVHV�RQO\���1H[W��WKH�%DWFK&RPPDQG LQVWDQFH�LV�VHQW�WR�GR(UUDQG WR�JHW�D�VWRUHG�SURFHGXUH�FDOO�DGGHG��GR(UUDQG ZLOO�GHOHJDWH�WKH�WDVN�WR�SD(UUDQG��EXW�WKDW�LV�WUDQVSDUHQW�WR�WKH�FRGH�LQ�/LVWLQJ������
/LVWLQJ�����(UUDQG5HSRUW�5HSRUW��
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3XEOLF�6XE�5HSRUW�%\9DO�GDWD6HW�$V�'DWD6HW�&RQVW�WKH6RXUFH�$V�6WULQJ� �WKH7\SH1DPH�	���5HSRUW�
'LP�D%DWFK&RPPDQG�$V�1HZ�-QVN�'E�%DWFK&RPPDQG�WKH6RXUFH�7U\ D%DWFK&RPPDQG�%HJLQ7UDQVDFWLRQ�,VRODWLRQ/HYHO�5HDG8QFRPPLWWHG�

$FPH�+HOS'HVN�'RPDLQ�GR(UUDQG�6DYH�GDWD6HW��D%DWFK&RPPDQG�
$FPH�+HOS'HVN�3HUVLVWHQW$FFHVV�SD+HOSHU�([HFXWH�D%DWFK&RPPDQG�


6RPH�&DWFK�EORFNV���(QG�7U\(QG�6XE
1RWH
7KH�FRQVWUXFWRU�RI�WKH�%DWFK&RPPDQG FODVV�WDNHV�IURP6RXUFH DV�D�SDUDPHWHU��7KLV�LV�XVHG��DV�\RX�FDQ�VHH�LQ�/LVWLQJ������ZKHQ�EXLOGLQJ�WKH�64/�VFULSW�DQG�ZKHQ�DGGLQJ�WUDFH�FDOOV��IRU�H[DPSOH�

)LQDOO\��ZKHQ�WKH�(UUDQG5HSRUW LQVWDQFH�KDV�FROOHFWHG�DOO�WKH�GDWD�LQ�WKH�%DWFK&RPPDQG LQVWDQFH��LW�VHQGV�LW�WR�SD+HOSHU IRU�H[HFXWLRQ�DJDLQVW�WKH�GDWDEDVH��$V�\RX�VHH��,�GLGQ
W�FDOO�(QG7UDQVDFWLRQ����<RX�GRQ
W�KDYH�WR�GR�WKLV��,I�\RX�KDYH�FDOOHG�%HJLQ7UDQVDFWLRQ����WKH�VFULSW�ZLOO�HQG�WKH�WUDQVDFWLRQ�DQ\ZD\��7KH�UHDVRQ�IRU�KDYLQJ�WKH�(QG7UDQVDFWLRQ�� PHWKRG�LV�LI�\RX�ZDQW�WR�HQG�WKH�WUDQVDFWLRQ�EHIRUH�WKH�VFULSW�HQGV��ZKLFK�LV�KLJKO\�UHFRPPHQGHG�LI�\RX�DUH�JRLQJ�WR�FDOO�PRUH�VWRUHG�SURFHGXUHV�DW�WKH�HQG�RI�WKH�VFULSW�WKDW�GRQ
W�QHHG�WR�EH�LQ�WKH�WUDQVDFWLRQ�$P�,�3URPRWLQJ�D�:HDN�3URWRFRO"
,W�PLJKW�VHHP�WKDW�,�DP�SURPRWLQJ�D�ZHDN�SURWRFRO�LQ�VD\LQJ�WKDW�WKH�SURJUDPPHU�GRHVQ
W�KDYH�WR�HQG�WKH�WUDQVDFWLRQ�H[SOLFLWO\�EHFDXVH�WKH�VFULSW�ZLOO�HQG�WKH�WUDQVDFWLRQ�DXWRPDWLFDOO\��2I�FRXUVH��,�GRQ
W�ZDQW�WR�HQFRXUDJH�VORSS\�SURJUDPPLQJ��7KH�UHDVRQ�ZK\�\RX�GRQ
W�KDYH�WR�FDOO�(QG7UDQVDFWLRQ�� H[SOLFLWO\�LQ�WKLV�GHVLJQ�LV�WKDW�WKH�HUURU�KDQGOLQJ�WHFKQLTXH�,�XVH�IRU�64/�VFULSWV�DQG�VWRUHG�SURFHGXUHV�UHTXLUHV�DQ�([LW+DQGOHU VHFWLRQ�WKDW�ZLOO�KDQGOH�RSHQ�WUDQVDFWLRQV��LI�DSSURSULDWH��<RX�ZLOO�ILQG�PRUH�LQIRUPDWLRQ�DERXW�WKLV�LQ�&KDSWHU���

1RWH
,I�\RX�GHFLGH�WR�GR�ZRUN�EHIRUH�DQG�DIWHU�WKH�WUDQVDFWLRQ�VWDUWV�LQ�WKH�64/�VFULSW��\RX�JHW�GLIIHUHQW�VHPDQWLFV��GHSHQGLQJ�RQ�ZKHWKHU�&20��WUDQVDFWLRQV�DUH�XVHG�RU�QRW��:KHQ�&20��WUDQVDFWLRQV�DUH�XVHG��WKH�SUH�DQG�SRVW�ZRUN�ZLOO�EH�GRQH�LQVLGH�D�WUDQVDFWLRQ��ZKLFK�LV�D�YHU\�LPSRUWDQW�SRLQW�WR�FRQVLGHU�

,Q�/LVWLQJ������\RX�FDQ�VHH�KRZ�WKH�SD(UUDQG DGGV�D�FDOO�WR�WKH�VWRUHG�SURFHGXUH�DB(UUDQGB,QVHUW�����:H�FDPH�KHUH�IURP�GR(UUDQG�6DYH�����$V�\RX�FDQ�VHH��PDQ\�FRQVWDQWV�DUH�UHTXLUHG��QRW�RQO\�IRU�WKH�QDPHV�RI�WKH�VWRUHG�SURFHGXUHV��EXW�DOVR�IRU�WKH�QDPHV�RI�WKH�SDUDPHWHUV�LQ�WKH�VWRUHG�SURFHGXUHV���7KH�FRQVWDQWV�DUH�FDOOHG��IRU�H[DPSOH��6SURFV�'DWD7DEOHV�HUUDQG DQG�6SURFV�1DPHV�DBHUUDQGB,QVHUW��
/LVWLQJ�����SD(UUDQG�6DYH��
3XEOLF�6KDUHG�6XE�6DYH�%\9DO�GDWD6HW�$V�'DWD6HW��B%\5HI�EDWFK&RPPDQG�$V�-QVN�'E�%DWFK&RPPDQG�'LP�D'DWD5RZ�$V�'DWD5RZ'LP�D'DWD7DEOH�$V�'DWD7DEOH� �BGDWD6HW�7DEOHV�6SURFV�'DWD7DEOHV�HUUDQG��*HW&KDQJHV�'DWD5RZ6WDWH�$GGHG�

)RU�(DFK�D'DWD5RZ�,Q�D'DWD7DEOH�5RZVEDWFK&RPPDQG�$GG6SURF&DOO�6SURFV�1DPHV�DB(UUDQGB,QVHUW�
EDWFK&RPPDQG�$GG3DUDPHWHU�6SURFV�3DUDPHWHUV�LG��B&7\SH�D'DWD5RZ�6SURFV�3DUDPHWHUV�LG���*XLG���)DOVH�
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EDWFK&RPPDQG�$GG3DUDPHWHU�6SURFV�3DUDPHWHUV�GHVFULSWLRQ��B&7\SH�D'DWD5RZ�6SURFV�3DUDPHWHUV�GHVFULSWLRQ���B6WULQJ���6SURFV�3DUDPHWHU6L]HV�GHVFULSWLRQ��)DOVH�

$QG�VR�RQ�IRU�DOO�SDUDPHWHUV���1H[W(QG�6XE

1RWH
$W�ILUVW��,�XVHG�D�6SURF&DOO FODVV�WKDW�ZDV�LQVWDQWLDWHG�RQFH�IRU�HDFK FDOO�WR�D�VWRUHG�SURFHGXUH�DQG�WKHQ�WKH�LQVWDQFHV�ZHUH�DGGHG�WR�WKH�%DWFK&RPPDQG LQVWDQFH��,�ILQG�WKH�FXUUHQW�GHVLJQ�ZLWKRXW�WKH�6SURF&DOO FODVV�WR�EH�VOLJKWO\�PRUH�HQFDSVXODWHG��,I�D�6SURF&DOO LV�XVHG�LQWHUQDOO\�LQ�WKH�%DWFK&RPPDQG RU�QRW��WKDW�LV�LQYLVLEOH�WR�WKH�FRQVXPHU�RI�WKH�%DWFK&RPPDQG�

&RGH�7KDW�([HFXWHV�WKH�64/�6FULSW
,W
V�QRZ�WLPH�WR�XVH�WKH�64/�VFULSW�DQG�VHQG�LW�WR�WKH�GDWDEDVH��7KHUH�DUH�WKUHH�GLIIHUHQW�PHWKRGV�IRU�GRLQJ�WKLV��GHSHQGLQJ�RQ�ZKHWKHU�WKHUH�ZLOO�EH�D�UHVXOWVHW�IURP�WKH�64/�VFULSW�RU�QRW�DQG�KRZ�WKDW�UHVXOWVHW�VKRXOG�EH�XVHG��,Q�/LVWLQJ������,�VKRZ�\RX�WKH�ILUVW�SDUW�RI�WKH�([HFXWH�� PHWKRG��ZKLFK�LV�XVHG�ZKHQ�QR�UHVXOWVHW�LV�H[SHFWHG�
/LVWLQJ�����%DWFK&RPPDQG+HOSHU�([HFXWH����3DUW��
3XEOLF�6KDUHG�6XE�([HFXWH�%\9DO�EDWFK&RPPDQG�$V %DWFK&RPPDQG�'LP�DQ6TO6FULSW�$V�6WULQJ� �EDWFK&RPPDQG�*HW6TO6FULSW��
$V�\RX�FDQ�VHH�LQ�/LVWLQJ������WKH�%DWFK&RPPDQG LQVWDQFH��VHQW�DV�D�SDUDPHWHU��WR�WKH�([HFXWH��PHWKRG�LV�DVNHG�IRU�WKH�WRWDO�64/�VFULSW�ZLWK�WKH�KHOS�RI�WKH�*HW6TO6FULSW�� PHWKRG�
7KLV�LV�WKH�UHDVRQ�IRU�WKH�H[LVWHQFH�RI�WKH�JHW�RQO\ SURSHUW\�1R2I6SURF&DOOV��,I�\RX�GLVFRYHU�WKDW�LW�LV�PRUH�HIILFLHQW�WR�XVH�DQ�6TO&RPPDQG ZKHQ�WKHUH�LV�RQO\�RQH�RU�WZR�VWRUHG�SURFHGXUH�FDOOV�WR�PDNH��\RX�FDQ�FKHFN�1R2I6SURF&DOOV DQG�GHWHUPLQH�ZKHWKHU�\RX�VKRXOG�XVH�D�IXWXUH�VLEOLQJ�RI�*HW6TO6FULSW�� FDOOHG��IRU�H[DPSOH��*HW6TO&RPPDQGV����WKDW�UHWXUQV�DQ�DUUD\�RI�6TO&RPPDQGREMHFWV�

1RWH
,Q�D�ZD\��\RX�FDQ�VHH�WKH�VROXWLRQ�ZLWK�WKH�SURSRVHG�KHOSHU�DV�D�VLPSOH�RSWLPL]HU��,QVWHDG�RI�RSWLPL]LQJ�64/�VWDWHPHQWV DV�WKH�RSWLPL]HU�LQ�64/�6HUYHU��WKLV�RSWLPL]HU�FDQ�LQYHVWLJDWH�DOO�WKH�VWRUHG�SURFHGXUH�FDOOV�DQG�H[HFXWH�WKHP�LQ�DQ�DSSURSULDWH�ZD\��<RX�FDQ��RI�FRXUVH��DOVR�H[WHQG�WKH�KHOSHU�WR�PDNH�LW�FRQILJXUDEOH��VR�WKDW�\RX�FDQ�SURYLGH�LQIRUPDWLRQ�LQ�D��FRQILJ ILOH�

7KH�FRGH�LQ�/LVWLQJ�����LV�IURP�WKH�%DWFK&RPPDQG+HOSHU FODVV��EXW�WKH�FDOO�WR�&RQQHFW�� ZLOO�DFWXDOO\�JR�WR�WKH�SD+HOSHU FODVV��ZKLFK�RYHUULGHV�&RQQHFW�� LQ�%DWFK&RPPDQG+HOSHU�
1RWH
7KH�FRQQHFWLRQ�VWULQJ�LV�GHDOW�ZLWK�LQ�D��FRQILJ ILOH�DQG�FDFKHG�LQ�WKH ZD\�WKDW�ZDV�GLVFXVVHG�LQ�&KDSWHU����³$GGLQJ�'HEXJJLQJ�6XSSRUW�´

/LVWLQJ�����%DWFK&RPPDQG+HOSHU�([HFXWH����3DUW��
'LP�D&RQQHFWLRQ�$V�6TO&OLHQW�6TO&RQQHFWLRQ7U\ D&RQQHFWLRQ� �&RQQHFW��
)LQDOO\��LW
V�WLPH�WR�VHQG�WKH�VFULSW�WR�WKH�GDWDEDVH��'RLQJ�WKLV�LV�VWUDLJKWIRUZDUG��DV�\RX�FDQ�VHH�LQ�/LVWLQJ�����
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/LVWLQJ�����%DWFK&RPPDQG+HOSHU�([HFXWH����3DUW��
'LP�D&RPPDQG�$V�1HZ�6TO&OLHQW�6TO&RPPDQG�DQ6TO6FULSW��D&RQQHFWLRQ�D&RPPDQG�&RPPDQG7\SH� �&RPPDQG7\SH�7H[WD&RPPDQG�([HFXWH1RQ4XHU\��


$QG�VRPH�FDWFK�EORFNV���
)LQDOO\-QVN�'E�+HOSHU�5HOHDVH&RQQHFWLRQ�D&RQQHFWLRQ�(QG�7U\(QG�6XE

,QWHUQDO�'HVLJQ�RI�0\�'DWD�$FFHVV�3URSRVDO
,�KDYH�WULHG�WR�PDNH�WKH�H[WHUQDO�GHVLJQ�DV�IUHH�DV�SRVVLEOH�IURP�WKH�LPSOHPHQWDWLRQ�LWVHOI�DQG�IURP�WKH�IDFW�WKDW�LQ�WKH�HQG��DQ�64/�VFULSW�ZLOO�H[HFXWH�DJDLQVW�WKH�GDWDEDVH��)RU�H[DPSOH��WKH�$GG3DUDPHWHU�� PHWKRGV�KDYH�D�EXQFK�RI�RYHUORDGHG�YHUVLRQV��RQH�IRU�HDFK�VXSSRUWHG�GDWD�W\SH��HYHQ�WKRXJK�WKH�64/�VFULSW�ZLOO��RI�FRXUVH��EH�LQ�SODLQ�WH[W��%\�QRW�H[SRVLQJ�LPSOHPHQWDWLRQ�GHWDLOV�LQ�WKH�H[WHUQDO�GHVLJQ��\RX�FDQ�FKDQJH�WKH�LPSOHPHQWDWLRQ�DQG�XVH�D�SODLQ�$'2�1(7�LPSOHPHQWDWLRQ�LQVWHDG��IRU�H[DPSOH��LQWHUQDOO\��<RX�PLJKW�ZRQGHU�ZKDW�\RX�KDYH�JDLQHG�E\�GRLQJ�WKLV��:HOO��\RX�KDYH�D�KHOSHU�WKDW�KHOSV�\RX�ZULWH�OHVV�FRGH��DQG�\RX�GHFRXSOH�D�ORW�RI�\RXU�FRGH�IURP�$'2�1(7�V\QWD[��,�GHILQLWHO\�UHFRPPHQG�WKDW�\RX�XVH�D�KHOSHU�WR�EHFRPH�PRUH�SURGXFWLYH��UHJDUGOHVV�RI�ZKHWKHU�\RX�OLNH�P\�SURSRVDO�
$V�\RX�NQRZ��,�OLNH�P\�64/�VFULSW�VROXWLRQ��VR�WKDW�LV�WKH�LPSOHPHQWDWLRQ�,�XVH�LQWHUQDOO\�ULJKW�QRZ��EXW�,�KDYH�DOVR�SUHSDUHG�WKH�GHVLJQ�IRU�RWKHU�IXWXUH�LPSOHPHQWDWLRQV��,
G�QRZ�OLNH�WR�WHOO�\RXDERXW�D�IHZ�RI�WKH�NH\�GHFLVLRQV�RI�WKH�LQWHUQDO�GHVLJQ�
6WRUDJH
7KHUH�DUH�VHYHUDO�SRVVLEOH�VROXWLRQV�WR�FKRRVH�IURP�ZKHQ�LW�FRPHV�WR�UHPHPEHULQJ�ZKDW�VWRUHG�SURFHGXUH�FDOOV�WKH�64/�VFULSW�VKRXOG�FRQWDLQ��ZKHQ�WKH�WUDQVDFWLRQ�VKRXOG�EH�VWDUWHG�DQG�HQGHG��DQG�VR�RQ��,�FDQ�XVH�VRPH�VRUW�RI�FROOHFWLRQ�DQG�ZKHQ�*HW6TO6FULSW�� LV�FDOOHG��WKH�UHTXHVWHG�W\SH�RI�RXWSXW�LV�FUHDWHG��,�FXUUHQWO\�RQO\�VXSSRUW�64/�VFULSWV�DV�D�UHVXOW�VWUHDP�DQG�VR�,�VWRUH�WKH�64/�VFULSW�DV�D�6WULQJ%XLOGHU WKDW�LV�EXLOW�GXULQJ�WKH�JHQHUDWLRQ�RI�WKH�64/�VFULSW��)LQDOO\��ZKHQ�*HW6TO6FULSW�� LV�FDOOHG��WKH�FRPSOHWH�VFULSW�LV�GRQH��H[FHSW�IRU�WKH�HQG�VHFWLRQ�WKDW�LV�DGGHG��DQG�WKHQ�WKH�64/�VFULSW�LV�UHWXUQHG�DV�D�6WULQJ�
8VLQJ�D�6WULQJ%XLOGHU LQ�D�VLWXDWLRQ�OLNH�WKH�RQH�MXVW�GLVFXVVHG�LV�IDVW��EXW�QRW�DV�PHPRU\�VDYLQJ�DV�PLJKW�ILUVW�EH�H[SHFWHG��(DFK�$GG6SURF&DOO�� ZLOO�DGG�PDQ\�E\WHV�WR�WKH�6WULQJ%XLOGHU��PDLQO\�EHFDXVH�RI�HUURU�KDQGOLQJ��7KLV�DSSOLHV�WR�HDFK�VWRUHG�SURFHGXUH�FDOO��0HDQZKLOH��EHFDXVH�WKH�VWRUDJH�GHVLJQ�LV�WRWDOO\�LQWHUQDO�WR %DWFK&RPPDQG��\RX�FDQ�HDVLO\�DOWHU�WKH�GHFLVLRQ�ZLWKRXW�DIIHFWLQJ�WKH�%DWFK&RPPDQG FRQVXPHU��2QO\�WKH�%DWFK&RPPDQG+HOSHU ZLOO�EH�DIIHFWHG�

1RWH
:KHQ�%DWFK&RPPDQG VXSSRUWV�GLIIHUHQW�RXWSXW�PHWKRGV�LQ�WKH�IXWXUH��LW�PLJKW�EH�SRVVLEOH�WR�DGG�D�FRQVWUXFWRU�WR %DWFK&RPPDQG WKDW�WDNHV�D�SDUDPHWHU�DQG�GHVFULEHV�ZKDW�VWRUDJH�W\SH�WR�XVH��QDPHO\�WKH�VDPH�RQH�WKDW�ZLOO�EH�XVHG�ZKHQ�WKH�RXWSXW�PHWKRG�LV�FDOOHG��7KDW�FRXOG�KHOS�PDNH�LW�HDVLHU�WR�RSWLPL]H�WKH�FRQVWUXFWLRQ�VOLJKWO\�

1DPHG�3DUDPHWHUV
:KHQ�$GG6SURF&DOO�� LV�XVHG��LW�ZLOO�ILQDOO\�OHDG�WR�D�FDOO�IRU�D�VWRUHG�SURFHGXUH�LQ�WKH�64/�VFULSW��(DFK�FDOO�WR�$GG3DUDPHWHU�� ZLOO�DGG�D�SDUDPHWHU�WR�WKH�VWRUHG�SURFHGXUH�FDOO��6R�DV�QRW�WR�FUHDWH�\HW�DQRWKHU�RUGHU�GHSHQGHQF\�IRU�WKH�RUGHU�LQ�ZKLFK�WR�PDNH�WKH�FDOOV�WR�$GG3DUDPHWHU����,�GHFLGHG�WR�XVH�QDPHG�SDUDPHWHUV�LQVWHDG��7KH�UHVXOW�LQ�WKH�64/�VFULSW�FDQ�EH�VHHQ�LQ�/LVWLQJ�����
/LVWLQJ�����([DPSOH�6KRZLQJ�7KDW�1DPHG�3DUDPHWHUV�$UH�8VHG�IRU�&DOOLQJ�6WRUHG�3URFHGXUHV
(;(&�#D5HWXUQ9DOXH� �DB(UUDQGB,QVHUW#LG 
$�)&�)$%�%��'����I��'))��())��$)()��
��#GHVFULSWLRQ 
3UREOHP�ZLWK���
�����
$QRWKHU�DGYDQWDJH�RI�XVLQJ�QDPHG�SDUDPHWHUV��DSDUW�IURP�WKH�IDFW�WKDW�WKH�SDUDPHWHU�RUGHU�GRHVQ
W�PDWWHU��LV�WKDW�\RX�FDQ�FKRRVH�WR�XVH�RQO\�FHUWDLQ�SDUDPHWHUV��,W
V�DOVR�D�ELJ�KHOS�ZKHQ�\RXGHEXJ�PDOIXQFWLRQLQJ�64/�VFULSWV�



+RZHYHU��DV�XVXDO��WKHUH�DUH�VRPH�GLVDGYDQWDJHV�WR�XVLQJ�QDPHG�SDUDPHWHUV�WRR��2QH�GLVDGYDQWDJH�LV�WKDW�LI�WKH�QDPH�RI�D�SDUDPHWHU�FKDQJHV��\RXU�FRGH�EUHDNV��,Q�DGGLWLRQ��LW�ZLOO�EH�PRUH�WHGLRXV�WR�ZULWH�D�VWRUHG�SURFHGXUH�FDOO���7KLV�LVQ
W�D�SUREOHP�ZKHQ�$GG3DUDPHWHU�� RU�D�VLPLODU�KHOSHU�LV�GRLQJ�WKH�MRE�IRU�\RX��RI�FRXUVH��
(QFRGLQJ�'DQJHURXV�3DUDPHWHUV
:KHQ�\RX�XVH�WKH�EXLOW�LQ�VROXWLRQ�LQ�$'2�1(7��DQG�VLPLODU�WHFKQLTXHV��IRU�DGGLQJ�SDUDPHWHUV�WR�VWRUHG�SURFHGXUH�FDOOV��\RX�ZLOO�DXWRPDWLFDOO\�JHW�KHOS�ZLWK�GDQJHURXV�VLJQV��VXFK�DV�H[WUD�TXRWHV�LQ�VWULQJV��:KHQ�\RX�EXLOG�D�VROXWLRQ�RQ�\RXU�RZQ��\RX�DUH�QRW�JLYHQ�WKDW�OX[XU\�DXWRPDWLFDOO\��EXW�$GG3DUDPHWHU�� ZLOO�WDNH�FDUH�RI�WKH�SUREOHP��7KH�HQFRGLQJ�ZLOO�EH�GHDOW�ZLWK�DFFRUGLQJ�WR�ZKLFK�$GG3DUDPHWHU�� PHWKRG�LV�XVHG��)RU�H[DPSOH��WKH�%RROHDQ YHUVLRQ�ZLOO�WUDQVODWH�7UXH WR���LQ�WKH�64/�VFULSW�DQG�)DOVH WR����7KH�'DWH YHUVLRQ�ZLOO�WUDQVODWH�GDWHV�WR�GDWHV�IRUPDWWHG�LQ�D�VSHFLILF�ZD\�LQ�WKH�64/�VFULSW��$OO�WKH�'HFLPDO YHUVLRQV�ZLOO�RXWSXW�GRW�DV�WKH�GHFLPDO�VHSDUDWRU�DQG��RI�FRXUVH��WKH�6WULQJ YHUVLRQ�RI�$GG3DUDPHWHU�� ZLOO�KDQGOH�WKH�TXRWH�SUREOHP�%HZDUH�RI�WKH�,62�'DWH�)RUPDW�
:KHQ�\RX�DUH�IRUPDWWLQJ�GDWHV�WR�ZULWH�WR�WKH�64/�VFULSW��\RX�PXVW�EH�FDUHIXO�LI�\RX�ZDQW�\RXU�FRGH�WR�EH�LQVHQVLWLYH�WR�UHJLRQDO�GDWH�VHWWLQJV��0\�IULHQG�7LERU�.DUDV]L��64/�6HUYHU�0LFURVRIW�093��ZDUQV�WKDW�ZH�PXVW�ZDWFK�RXW�IRU�WKH�,62�IRUPDW��7KH�FRGH�VKRZQ�LQ�/LVWLQJ������LOOXVWUDWHV�WKH�GDQJHU�RI�WKH�,62�GDWH�IRUPDW�
/LVWLQJ������7KH�'DQJHU�,QKHUHQW�LQ�WKH�,62�'DWH�)RUPDW6(7�ODQJXDJH�XVBHQJOLVK6(/(&7�&$67�
����������
�$6�GDWHWLPH�6(7�/$1*8$*(�IUHQFK6(/(&7�&$67�
����������
�$6�GDWHWLPH�
7U\�VSBKHOSODQJXDJH DQG�\RX�ZLOO�VHH�WKDW�ODQJXDJH�FDUULHV�WKH�³\PG´�IRUPDW��,Q�RWKHU�ZRUGV��.DUDV]L�VD\V�WKDW�LI�\RX
UH�DERXW�WR�XVH�$16,�64/�GDWH�IRUPDWWLQJ��VHH�WR�LW�WKDW�\RXU�FRQQHFWLRQ�KDV�6(7�'$7()250$7�\PGVHW��$OWHUQDWLYHO\��\RX�FDQ�IRUPDW�WKH�GDWH�DV�VKRZQ�LQ�/LVWLQJ������
/LVWLQJ������$Q�$OWHUQDWH�'DWH�)RUPDW6(7�ODQJXDJH�XVBHQJOLVK6(/(&7�&$67�
��������
�$6�GDWHWLPH�6(7�/$1*8$*(�IUHQFK6(/(&7�&$67�
��������
�$6�GDWHWLPH�
<<00''�LV�³VDIH�´�,W�LV�RND\�WR�GURS�WKH�VHSDUDWRUV�DFFRUGLQJ�WR�,62�������EXW�QRW�DFFRUGLQJ�WR�$16,�64/��$V�.DUDV]L�QRWHV��WKLV�LV�VWUDQJH�EHFDXVH�$16,�64/�LV�VDLG�WR�EXLOG�RQ�,62������UHJDUGLQJ�UHSUHVHQWDWLRQ�RI�GDWHV�DQG�WLPHV�
'HEXJJLQJ
$V�,�PHQWLRQHG�HDUOLHU�LQ�WKH�FKDSWHU��WKH�GHEXJJLQJ�H[SHULHQFH�ZLWK�WKH�GDWD�DFFHVV�SDWWHUQ�LV�YHU\�JRRG��<RX�FDQ�VHW�D�EUHDNSRLQW�LQ�%DWFK&RPPDQG+HOSHU�([HFXWH����FRS\�WKH�FRPSOHWH�VFULSW��DQG�XVH�LW�LQ�64/�6HUYHU�4XHU\�$QDO\]HU�RYHU�DQG�RYHU�DJDLQ�XQWLO�\RX�KDYH�IRXQG�WKH�SUREOHP�

1RWH
:KHWKHU�WKH�VFULSW�FDQ�EH�H[HFXWHG�UHSHDWHGO\�LQ�64/�6HUYHU�4XHU\�$QDO\]HU�ZLWK�WKH�VDPH�UHVXOW�GHSHQGV�RQ�ZKDW�WKH�VFULSW�LV�GRLQJ��,W�LVQ
W�DOZD\V�SRVVLEOH�

1RWH�HVSHFLDOO\�KRZ�#DQ(UURU0HVVDJH LV�XVHG�LQ�/LVWLQJ������,W�KROGV�FRQWH[W�LQIRUPDWLRQ�VR�WKDW�LI�WKH�64/�VFULSW�KDV�VHYHUDO�VWRUHG�SURFHGXUH�FDOOV��\RX�ZLOO�VHH�H[DFWO\�ZKLFK�FDOO�KDG�WKH�SUREOHP�LQ�WKH�HUURU�PHVVDJH��,I�WKH�VDPH�VWRUHG�SURFHGXUH�LV�FDOOHGVHYHUDO�WLPHV��WKH�#DQ(UURU0HVVDJHYDULDEOH�FDQ�DOVR�FRQWDLQ�LQIRUPDWLRQ�DERXW�ZKLFK�RI�WKH�FDOOV�LW�ZDV�



$QRWKHU�EHQHILW�RI�WKH�FHQWUDOL]DWLRQ�RI�DOO�WKH�VWRUHG�SURFHGXUH�FDOOV�WR�D�KHOSHU�LV�WKDW�\RX�FDQ�HDVLO\�DGG�WUDFH�FDOOV�WKDW�VKRZ�DOO�WKH�SDUDPHWHU�YDOXHV�XVHG�ZKHQ�FDOOLQJ�WKH�VWRUHG�SURFHGXUHV��7KH�$GG3DUDPHWHU�� �RU�$GG6SURF&DOO����FDQ�EH�FKDQJHG��VR�LW�KHOSV�JHQHUDWH�VFULSW�FRGH�IRU�WUDFLQJ��DV�VKRZQ�LQ�/LVWLQJ������
/LVWLQJ������([WUDFW�IURP�64/�6FULSW�:KHUH�7UDFLQJ�&RGH�+DV�%HHQ�$GGHG�$XWRPDWLFDOO\�IRU�7UDFLQJ�$OO�3DUDPHWHU�9DOXHV
6(7�#D7UDFH0HVVDJH� 
#LG $�)&�)$%�%��'����I��'))��())��$)()����#GHVFULSWLRQ 3UREOHP�ZLWK��������
(;(&�-QVN7UDFHB0HVVDJH�#WKH6RXUFH��#D7UDFH0HVVDJH
(;(&�#D5HWXUQ9DOXH� �DB(UUDQGB,QVHUW#LG 
$�)&�)$%�%��'����I��'))��())��$)()��
��#GHVFULSWLRQ 
3UREOHP�ZLWK���
�����
<RX�FDQ�FDOO�*HW6TO6FULSW�� WR�VHH�ZKDW�WKH�64/�VFULSW�FXUUHQWO\�ORRNV�OLNH�DW�DQ\�WLPH�GXULQJ�WKH�EXLOG�SURFHVV��ZKLFK�FDQ�DOVR�EH�JRRG�IRU�GHEXJJLQJ�SXUSRVHV��-XVW�RQH�ZRUG�RI�FDXWLRQ��7KH�*HW6TO6FULSW�� PHWKRG�ZLOO�DGG�DQ�HQG�VHFWLRQ�WR�WKH�64/�VFULSW��EXW�WKLV�VHFWLRQ�ZLOO�³GLVDSSHDU´�LI�\RX�FRQWLQXH�WR�FDOO�$GG6SURF&DOO�� �WKDW�LV��*HW6TO6FULSW�� DGGV�WKDW�VHFWLRQ��
&RQQHFWLRQ�6WUDWHJ\
$�FRPPRQ�GLVFXVVLRQ�LQ�QHZVJURXSV�LV�KRZ�WKH�FRQQHFWLRQ�WR�WKH�GDWDEDVH�LQ�Q�WLHU�DSSOLFDWLRQV�VKRXOG�EH�KDQGOHG��6RPH�GHYHORSHUV�KDYH�GHFLGHG�WR�JR�DOO�WKH�ZD\�ZLWK�WKH�³IDVW�LQ��IDVW�RXW´�PHWKRG�LQ�ZKLFK�WKH\�RSHQ�D�FRQQHFWLRQ�DQG�FORVH�LW�LQ�HYHU\�PHWKRG��HYHQ�LI�WKH\�QHHG�WKH�FRQQHFWLRQ�DJDLQ�LQ�DQRWKHU�PHWKRG�GXULQJ WKH�VDPH�VFHQDULR��E\�VFHQDULR��,�PHDQ�D�PHWKRG�FDOO�WR�WKH�$SSOLFDWLRQ�OD\HU���%HFDXVH�RI�FRQQHFWLRQ�SRROLQJ��WKLV�ZRUNV�TXLWH�ZHOO��EXW�HYHQ�VR��FRQQHFWLRQ�SRROLQJ�WDNHV�UHVRXUFHV�WR�PDQLSXODWH��DQG�WKHUH�ZLOO�EH�D�VKRUW�GHOD\�ZKHQ�IHWFKLQJ�D�FRQQHFWLRQ IURP�WKH�FRQQHFWLRQ�SRRO��RI�FRXUVH�
,�WKLQN�WKH�UXOH�RI�WKXPE�VKRXOG�EH�WR�RSHQ�WKH�FRQQHFWLRQ�DV�ODWH�DV�SRVVLEOH�GXULQJ�D�VFHQDULR�DQG�WKHQ�NHHS�WKDW�FRQQHFWLRQ�RSHQ�WKURXJKRXW�WKH�FRPSOHWH�VFHQDULR�WR�EH�XVHG�E\�DOO�PHWKRGV��$V�\RX�NQRZ�E\�QRZ�IURP�P\ GDWD�DFFHVV�KHOSHU��LW�ZLOO�WU\�WR�PDNH�RQO\�RQH�FDOO�WR�WKH�GDWDEDVH�GXULQJ�D�VFHQDULR��EXW�WKLV�UXOH�RI�WKXPE�DOVR�DSSOLHV�IRU�VFHQDULRV�ZKHUH�VHYHUDO�FDOOV�DUH�PDGH�WR�WKH�GDWDEDVH��+RZHYHU��DV�DOZD\V��WKHUH�DUH�H[FHSWLRQV�WR�WKH�UXOH��VR�GRQ
W�XVH�LW�EOLQGO\��%H�HVSHFLDOO\�FDUHIXO�WKDW�\RX�GRQ
W�VHQG�D�FRQQHFWLRQ�RYHU�D�SURFHVV�ERXQGDU\�
287387 3DUDPHWHUV
,I�\RX�ZDQW�WR�FDWFK�WKH�287387 SDUDPHWHU�IURP�RQH�VWRUHG�SURFHGXUH�DQG�XVH�LW�LQ�DQRWKHU�VWRUHG�SURFHGXUH��\RX�FDQ�XVH�WKH�$GG&XVWRP'HFODUDWLRQ�� PHWKRG�RI�WKH�%DWFK&RPPDQG WR�GHFODUH�WKH�YDULDEOH��)RU�WKH�VWRUHG�SURFHGXUH�FDOO�ZLWK�WKH�287387 SDUDPHWHU��\RX�XVH�$GG3DUDPHWHU�� DV�XVXDO��EXW�WKH�RXWSXW SDUDPHWHU�PXVW�EH�7UXH��DQG�WKH�YDOXH SDUDPHWHU�VKRXOG�EH�WKH�QDPH�RI�WKH�YDULDEOH²IRU�H[DPSOH��#LG��)RU�WKH�VWRUHG�SURFHGXUH�WKDW�LV�WKHQ�WR�XVH�WKH�YDULDEOH��\RX�MXVW�XVH�WKH�QDPH�RI�WKH�YDULDEOH�DJDLQ�DV�WKH�YDOXH SDUDPHWHU�ZKHQ�\RX�FDOO�$GG3DUDPHWHU���

1RWH
7KLV�SDUW�RI�WKH�SURSRVDO�VKRZV�LQWHUQDO�LQIRUPDWLRQ�DERXW�WKH�64/�VFULSW�VROXWLRQ��,I�\RX
UH�DERXW�WR�DGG�VXSSRUW�IRU�*HW6TO&RPPDQGV����IRU�H[DPSOH��\RX�QHHG�WR�WDNH�D�FORVHU�ORRN�DW�WKLV�

7ULFN\�&DVHV�RI�64/
7ZR�RI�WKH�SUREOHPV�ZLWK�XVLQJ�RQO\�VWRUHG�SURFHGXUHV�IRU�LQWHUDFWLQJ�ZLWK�WKH�GDWDEDVH�DUH�ZKHQ�\RX�KDYH�WR�XVH�DQ�,1 FODXVH�LQ�\RXU�6(/(&7 VWDWHPHQW�RU�ZKHQ�WKH�XVHU�VKRXOG�EH�DEOH�WR�GHFLGH�ZKLFK�FROXPQ�WR�XVH�IRU�WKH�25'(5�%< FODXVH��,Q�ERWK�FDVHV��,�VWLOO�XVH�VWRUHG�SURFHGXUHV��,�W\SLFDOO\�SDFN�WKH�,1 FODXVH�DV�D�9$5&+$5 WKDW�,�VHQG�WR�WKH�VWRUHG�SURFHGXUH��7KH�VWRUHG�SURFHGXUH�ZLOO�WKHQ�KDYH�WR�XVH�G\QDPLF�64/��2QH�RI�WKH�SUREOHPV�ZLWK�G\QDPLF�64/�LV�WKDW�WKH�XVHU�PXVW�KDYH�JUDQWHG�ULJKWV�WR�XVH�WKH�REMHFW�WKDW�LV�XVHG�E\�G\QDPLF�64/��,W
V�QRW�HQRXJK�WR�KDYH�JUDQWHG�ULJKWV�WR�WKH�VWRUHG�SURFHGXUH�WKDW�H[HFXWHV�WKH�G\QDPLF�64/��7R�WDNH�FDUH�RI�WKLV�SUREOHP�DV�PXFK�DV�SRVVLEOH��,�DOZD\V�XVH�YLHZV�RU�XVHU�GHILQHG�IXQFWLRQV��8')V��IURP�WKH�G\QDPLF�64/�DQG�VHH�WR�LW�WKDW�LW
V�REYLRXV�IURP�WKH�QDPH�RI�WKH�YLHZ�RU�8')�WKDW�WKH�XVHU�PXVW�KDYH�JUDQWHG�ULJKWV�WR�LW�

1RWH



:KHQ�,�VD\�WKH�XVHU�PXVW�KDYH�JUDQWHG�ULJKWV��WKH�XVHU�LV�WKH�RQH�ZKR�DFWV�DV�WKH�SULQFLSDO�IRU�H[HFXWLQJ�WKH�&20��DSSOLFDWLRQ��QRW�WKH�HQG�XVHU��7KDW�LV��\RX�VKRXOG�XVH�D�GHGLFDWHG�DFFRXQW��WKDW�GRHVQ
W�EHORQJ�WR�DQ�HQG�XVHU��IRU�H[HFXWLQJ�WKH�&20��DSSOLFDWLRQ�

,Q�WKH�FDVH�RI�WKH�25'(5�%< FODXVH��WKH�VWRUHG�SURFHGXUH�ZLOO�WDNH�D�SDUDPHWHU�GHVFULELQJ�WKH�25'(5�%< FODXVH�WKDW�LV�UHTXHVWHG��,�RIWHQ�VWD\�ZLWK�VWDWLF�64/��VR�,�KDYH�WR�UHSHDW�WKH�VDPH�6(/(&7 VWDWHPHQW�RQFH�IRU�HDFK�SRVVLEOH�25'(5�%< FODXVH��:KHQ�WKHUH�DUH�WRR�PDQ\�SRVVLEOH�25'(5�%< FODXVHV�IRU�WKLV�DSSURDFK��,�XVH�G\QDPLF�64/��DV�,�GLG�ZLWK�WKH�,1 FODXVH�
'LVDGYDQWDJHV�ZLWK�WKH�3URSRVDO
$V�XVXDO��,�ZLOO�HYDOXDWH�WKH�GDWD�DFFHVV�SURSRVDO�DW�WKH�HQG�RI�WKH�FKDSWHU�DJDLQVW�WKH�FULWHULD�ZH�GLVFXVVHG�LQ�&KDSWHU����³)DFWRUV�WR�&RQVLGHU�LQ�&KRRVLQJ�D�6ROXWLRQ�WR�D�3UREOHP�´�+RZHYHU��,
G�OLNH�WR�GLVFXVV�VRPH�SRVVLEOH�GLVDGYDQWDJHV�KHUH�ILUVW��EHFDXVH�VR�IDU�,�KDYHRQO\�WROG�\RX�KRZ�WHUULILF�WKH�SURSRVDO�LV�
2QH�OLNHO\�SUREOHP�LV�WKDW�WKH�SURSRVDO�LV�WDUJHWHG�DW�GHYHORSHUV�ZKR�DOVR�ILQG�7�64/�ZRUWK�PDVWHULQJ��,I�\RX�WKLQN�WKDW�\RX�DUH�RQO\�JRLQJ�WR�EH�D�9%�SURJUDPPHU��WKH�GDWD�DFFHVV�VROXWLRQ�LV�SUREDEO\�KDUG�WR�XVH DQG�GHEXJ��,Q�DGGLWLRQ��WKH�GHVLJQ�LV�VLPLODU�WR�+DQGOHV�LQ�WKH�:LQ���$3,��%HFDXVH�RI�WKLV��LW�GRHVQ
W�IHHO�VR�XS�WR�GDWH��1RW�WKDW�,�WKLQN�WUHQGV�VKRXOG�JRYHUQ�GHVLJQ�GHFLVLRQV��RI�FRXUVH��8VH�ZKDWHYHU�JHWV�WKH�MRE�GRQH�ZHOO��:KLOH�ZH�DUH�DW�LW��LW�FRXOGEH�D�EDG�LGHD�WR�WRVV�REMHFWV�DURXQG�EHWZHHQ�OD\HUV��EHFDXVH�OD\HUV�FDQ�OLYH�LQ�GLIIHUHQW�SURFHVVHV��2Q�WKH�RWKHU�KDQG��\RX�VKRXOG�KDYH�RSWLPL]HG�IRU�IHZ�URXQG�WULSV�EHWZHHQ�WLHUV�EHFDXVH�WKDW�LV�WKH�SODFH�ZKHUH�WKHUH�ZLOO�EH�SURFHVV�WR�SURFHVV�FRPPXQLFDWLRQ�DQG�QRW�EHWZHHQ�OD\HUV�ZLWKLQ�D�WLHU�
,Q�DGGLWLRQ��WKH�JHQHUDWHG�64/�VFULSW�RIWHQ�EHFRPHV�TXLWH�ODUJH�EHFDXVH�RI�WKH�HUURU�KDQGOLQJ��DQG�PRUH�GDWD�ZLOO�EH�VHQW�WR�WKH�'DWD�WLHU�FRPSDUHG�WR�ZKHQ�XVXDO�$'2�1(7�FRGH�LV�XVHG��)XUWKHUPRUH��WKH�64/�VFULSW�FRGH�LV�G\QDPLF��VR�LW�KDV�WR�EH�FRPSLOHG�HDFK�WLPH��$OVR��LQ�9LVXDO�6WXGLR��1(7��WKHUH�DUH�EXLOW�LQ�5DSLG�$SSOLFDWLRQ�'HYHORSPHQW��5$'��WRROV�IRU�TXLFNO\�ZULWLQJ�WKH�FRGH�WR�FDOO�D�VWRUHG�SURFHGXUH��:LWK�P\�GDWD�DFFHVV�SURSRVDO��\RX�FDQ
W�XVH�WKRVH�WRROV��EXW�LW
V�TXLWH�HDV\�WR�ZULWH�D�IHZ�RI�\RXU�RZQ�WRROV�WR�WDFNOH�WKH�PRVW�WLPH�FRQVXPLQJ�DQG�UHSHWLWLYH�ZRUN��$Q�DGGLWLRQDO�GLVDGYDQWDJH�ZLWK�WKH�SURSRVDO�LV�WKDW�DOO�SDUDPHWHUV�PXVW�EH�FRQYHUWHG�WR�WH[W��7KLV�FRVWV�&38�F\FOHV��RI�FRXUVH�
$QRWKHU�SUREOHP�LV�WKDW�LW
V�KDUG�WR�JHW�UHVXOWV�EDFN�IURP�WKH�64/�VFULSW��H[FHSW�YLD�6(/(&7 WR�D�'DWD5HDGHU �RU�D�'DWD6HW��
)LQDOO\��DOWKRXJK�LW
V�QRW�UHDOO\�D�SUREOHP�ZLWK�WKH�SURSRVDO��DV�\RX�FDQ�VHH�IURP�WKH�LQWHUIDFH�RI�%DWFK&RPPDQG��,�KDYH�GHFLGHG�QRW�WR�KDYH�PHWKRGV�IRU�ORJLF�RWKHU�WKDQ�MXVW�FDOOLQJ�VWRUHG�SURFHGXUHV��,W�ZRXOG�EH�SRVVLEOH�WR�XVH�,) FODXVHV�DQG�VXFK�LQ�WKH�VFULSW�WRR��EXW�,�FKRVH�QRW�WR�GR�WKLV�EHFDXVH�WKH�KHOSHU�VROXWLRQ�ZRXOG�WKHQ�EH�DQ�64/�VFULSW±RQO\�VROXWLRQ�2WKHU�$SSURDFKHV�WR�'DWD�$FFHVV�+HOSHUV
5HFHQWO\��,�KDYH�OHDUQHG�WKDW�0LFURVRIW�KDV�EHHQ�ZRUNLQJ�KDUG�RQ�D�VXLWH�RI�WRROV�FDOOHG�'HYHORSPHQW�$FFHOHUDWRUV�IRU��1(7��'HYHORSHUV�ZLOO�EH�DEOH�XVH�WKLV�VXLWH�RI�WRROV�DV�KHOSHUV�IRU�WKH�HIILFLHQW�KDQGOLQJ�RI�GLIIHUHQW�WDVNV��2QH�RI�WKH�DFFHOHUDWRUV�LQ WKH�VXLWH�LV�FDOOHG�WKH�'DWD�$FFHVV�$FFHOHUDWRU� DQG�LV�GHILQLWHO\�ZRUWK�D�ORRN�
$V�,�VDLG�HDUOLHU��\RX�FDQ�DOVR�XVH�WKH�EXLOW�LQ�ZL]DUGV�LQ�9LVXDO�6WXGLR��1(7�DQG�OHW WKHP�ZULWH�D�ORW�RI�WKH�WHGLRXV�FRGH�IRU�\RX��EXW�WKHQ�\RX�EHFRPH�PXFK�WRR�GHSHQGHQW�RQ�$'2�1(7��ZLWK�DOO�WKH�GUDZEDFNV�WKDW�HQWDLOV��0RUHRYHU��ZKLOH�LW�PD\�EH�IDVW�WR�ZULWH�WKH�FRGH��LW�WDNHV�WLPH�WR�PDLQWDLQ�WKH�FRGH�
7KH�'DWD�$FFHVV�3URSRVDO�LQ�WKH�$UFKLWHFWXUH
,Q�&KDSWHU����,�HVWDEOLVKHG�P\�IDYRULWH�DUFKLWHFWXUH��DQG�LQ�WKLV�VHFWLRQ�,
G�OLNH�WR�SXW�WKH�GDWD�DFFHVV�SURSRVDO�LQ�WKH�FRQWH[W�RI�WKDW�DUFKLWHFWXUH�
,Q�)LJXUH������\RX�VDZ�D�FRPSOHWH�FDOO�VWDFN�IRU�D�VFHQDULR�LQ�ZKLFK�DQ�$SSOLFDWLRQ�OD\HU�FODVV��(UUDQG5HSRUW��FRQWUROV�WKH�SURFHVV�RI�FDOOLQJ�WKH�VWRUHG�SURFHGXUH�DB(UUDQGB,QVHUW����$V�\RX�VDZ��WKH�SURSRVDO�DIIHFWV�DOO�WKUHH�OD\HUV�LQ�WKH�%XVLQHVV�WLHU��,Q�D�ZD\��WKLV�LV�QRW�VWULFWO\�OD\HULQJ�
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EXW�RIWHQ�VRPH�FODVVHV�DUH�³JOREDO´�WR�VHYHUDO�OD\HUV�LQ�OD\HUHG�DUFKLWHFWXUHV��,Q�WKH�GDWD�DFFHVV�SURSRVDO��FODVVHV�LQ�VHYHUDO�OD\HUV�DUH�DZDUH�RI�DQG�XVH�WKH�%DWFK&RPPDQG FODVV�
$QRWKHU�H[DPSOH�RI�D�FODVV�WKDW�VHYHUDO�OD\HUV�RIWHQ�DUH�DZDUH�RI�DQG�XVH�LV�WKH�$'2�1(7�'DWD6HW��%HFDXVH�,�RIWHQ�XVH�'DWD6HWV�IRU�FDUU\LQJ�GDWD��'DWD6HWV�ZLOO�RIWHQ�EH�VHQW�WR�WKH�FRQVXPHU�WRR�
:KDW�WR�8VH�IRU�&DUU\LQJ�'DWD
,�KDYH�MXVW�VDLG�WKDW�,�RIWHQ�XVH�'DWD6HWV�IRU�FDUU\LQJ�GDWD�EHWZHHQ�OD\HUV��%HIRUH�,�WDNH�WKLV�LGHD�IXUWKHU��,
G�OLNH�WR�PDNH�LW�FOHDU�WKDW�,�GRQ
W�XVH�'DWD6HWV�DV�VRRQ�DV�WKHUH�LV�GDWD�WR�UHWXUQ�IURP�D�VWRUHG�SURFHGXUH��,W�GHSHQGV�RQ�KRZ�IDU�WKH�GDWD�ZLOO�EH�WUDQVSRUWHG�DQG�ZKHWKHU�D�FRQVLVWHQW�LQWHUIDFH�WR�WKH�3HUVLVWHQW�$FFHVV�OD\HU�LV�ZDQWHG�
,Q�&KDSWHU�� �DQG�LOOXVWUDWHG�LQ�)LJXUH��������,�H[SODLQHG�WKDW�,�OLNH�WR�KDYH�D�FRQVLVWHQW�ZD\�RI�ZRUNLQJ�ZLWK�WKH�FODVVHV�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU��7KHUHIRUH��,�QHHG�D�ZD\�WR�VHQG�DQG�UHWXUQ�GDWD�ZLWKRXW�KDYLQJ�WR�FRQWLQXDOO\�FKDQJH�WKH�LQWHUIDFH��7KHUH�DUH�VHYHUDO�DOWHUQDWLYHV�WR�FKRRVH�IURP��RQH�EHLQJ�'DWD6HWV�WKDW�FRPHV�IUHH�ZLWK�$'2�1(7�DQG�KDV�VHYHUDO�JRRG�IHDWXUHV��2QH�RI�P\�IDYRULWH�IHDWXUHV�LV�WKDW�\RX�FDQ�SXW�VHYHUDO�'DWD7DEOHV�LQ�RQH�'DWD6HW���,Q�9%���,�XVHG�VHYHUDO�GLIIHUHQW�³KDFN´�DSSURDFKHV�IRU�WKLV��WKH�EHVW�RQH�EHLQJ�WR�XVH�DUUD\V�RI�5HFRUGVHWV���2WKHU�JUHDW�IHDWXUHV�LQFOXGH�WKH�RSSRUWXQLW\�WR�FUHDWH�VWURQJO\�W\SHG�'DWD6HWV�DQG�WR�KDYH�FRQVWUDLQWV�LQ�WKH�'DWD6HW VR�WKDW�VRPH�HUURQHRXV�GDWD�FDQ�EH�FDXJKW�EHIRUH�JRLQJ�LQWR�WKH�'DWD6HW DW�DOO��$FWXDOO\��,�VRPHWLPHV�HYHQ�XVH�D�'DWD6HW IRU�UHWXUQLQJ�RQH�URZ��7KH�'DWD6HW LV�JRRG�LQ�WKLV�VLWXDWLRQ�EHFDXVH�LW�KDV�D�ORW�RI�PHWDGDWD��EXW�WKH�GUDZEDFN�LV�ODUJH�RYHUKHDG�
<RX�FDQ��RI�FRXUVH��EXLOG�D�PHFKDQLVP�VLPLODU�WR�'DWD6HWV�\RXUVHOI��2QH�UHDVRQ�IRU�GRLQJ�WKLV�PLJKW�EH�WR�DGG�D�VKLHOG�DJDLQVW�IXWXUH�0LFURVRIW�FKDQJHV�LQ�'DWD6HWV��)RU�QRZ��,�KDYH�GHFLGHG�WR�XVH�'DWD6HWV�IRU�P\�WUDQVSRUWDWLRQ�QHHGV�
%XW�ZKDW�LI�WKH�GDWD�ZRQ
W�OHDYH�WKH�3HUVLVWHQW�$FFHVV OD\HU"�,Q�WKLV�VLWXDWLRQ��XVLQJ�'DWD6HWV�LV�RYHUNLOO��,I�WKH�UHVXOW�LV�RQO\�RQH�URZ��XVLQJ�287387 SDUDPHWHUV�RI�WKH�VWRUHG�SURFHGXUH�LV�WKH�PRVW�HIILFLHQW�DSSURDFK��,I�WKHUH�DUH�VHYHUDO�URZV�LQ�WKH�UHVXOW��\RX�VKRXOG�XVH�D�'DWD5HDGHU LQVWHDG�RI�D�'DWD6HW�

1RWH
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W�QHHG�D�FRQQHFWLRQ�IRU��VD\����VHFRQGV��LI�WKH�FRQQHFWLRQ�LV�FORVHG�VR�LW�FDQ�JR�EDFN�WR�WKH�FRQQHFWLRQ�SRRO��WKH�FRQQHFWLRQ�FDQ�KHOS�WR�VHUYH�KXQGUHGV�RI�RWKHU�UHTXHVWV�

2QH�ODVW�FRPPHQW��<RX�PD\�ZRQGHU�ZKHWKHU�WKH�64/�VFULSW�RU�WKH�VWRUHG�SURFHGXUH�VKRXOG�GHFLGH�ZKHWKHU�VHYHUDO�UHVXOWVHWV�DUH�WR�EH�IHWFKHG��,Q�&KDSWHU����,�OHW�WKH�VWRUHG�SURFHGXUH�GHFLGH��EXW�LQ�UHDOLW\�,�SUHIHU�WR�OHW�WKH�64/�VFULSW�GR�WKLV�LQVWHDG��WKHUHE\�FUHDWLQJ�PRUH�SULPLWLYH�VWRUHG�SURFHGXUHV�WKDW�FDQ�EH�XVHG�IRU�RWKHU�SXUSRVHV��,Q�&KDSWHU����UHWXUQLQJ�VHYHUDO�UHVXOWVHWV�ZDV�PRVWO\�XVHG�IRU�GHPRQVWUDWLRQ�SXUSRVHV�6D\LQJ�0RUH�LQ�)HZHU�:RUGV�:KHQ�&DOOLQJ�6WRUHG�3URFHGXUHV
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W�KHOS�\RX�WKDW�PXFK�LI�\RX�ZDQW�WR�FKDQJH�IURP�,17(*(5 WR�81,48(�,'(17,),(5��EHFDXVH�D�ORW�RI�WKH�FRGH�PLJKW�DVVXPH�,17(*(5�
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8''7V�FDQ
W�EH�XVHG�ZLWK�WKH�7$%/( GDWD�W\SH��ZKLFK�LV�XQIRUWXQDWH�EHFDXVH�WKH�7$%/(GDWD�W\SH�LV�FUXFLDO�IRU�8')V�

:KHQ�LW�FRPHV�WR�9%�FRGH��8''7V�DUH�RI�OLWWOH�XVH��<RX�FDQ�PDS�WKHP�XS�DV�VWUXFWXUHV�LQ�9%�WRR��EXW�,�KDYHQ
W�WULHG�WKLV�EHFDXVH�LW�GRHVQ
W�IHHO�OLNH�D�VWUDLJKWIRUZDUG�SURSRVDO��,Q�IDFW��DV�IDU�DV�,�NQRZ��WKLV�WRSLF�KDVQ
W�EHHQ�LQYHVWLJDWHG�PXFK��DQG�QR�UHDOO\�JRRG�SURSRVDOV�H[LVW�
8VLQJ�7RR�/DUJH�&+$5 DQG�9$5&+$5 3DUDPHWHUV
2QH�VWUDWHJ\�IRU�ILQGLQJ�EXJV²EHFDXVH�RI�FKDQJHG�GDWDEDVH�VFKHPDV��IRU�H[DPSOH²LV�WR�XVH�WRR�ODUJH�&+$5 DQG�9$5&+$5 SDUDPHWHUV�IRU�WKH�VWRUHG�SURFHGXUHV��,I�ZH�DVVXPH�WKDW�WKH�GHVFULSWLRQ�FROXPQ�LV�RI�GDWD�W\SH�9$5&+$5������LW�FDQ�WKHQ�EH�GHFODUHG�DV�9$5&+$5���� LQ�WKH�VWRUHG�SURFHGXUH��6XEVHTXHQWO\��WKH�ILUVW�WKLQJ�WR�GR�LQ�WKH�VWRUHG�SURFHGXUH�ZRXOG�EH�WR�DVVHUW�WKDW�WKH�'$7$/(1*7+�� RI�WKH�#GHVFULSWLRQ SDUDPHWHU�LV�OHVV�WKDQ����
,�QRUPDOO\�XVH�8''7V��VR�WR�XVH�WKH�DSSURDFK�GLVFXVVHG�KHUH��,�ZRXOG�KDYH�WR�KDYH�WZR�8''7V�IRU�HDFK�VWULQJ�GDWD�W\SH²RQH�WKDW�LV�WKH�FRUUHFW�OHQJWK�WR�XVH�IRU�WKH�WDEOH�DQG�RQH�WKDW�LV�RQH�VLJQ�ODUJHU�WR�XVH�IRU�WKH�SDUDPHWHUV�
$�EHWWHU�DSSURDFK�LV�SUREDEO\�WR�OHW�VRPH�RI�WKH�$GG3DUDPHWHU�� PHWKRGV�WDNH�D�VL]H SDUDPHWHU�DV�ZHOO��DQG�WKDW�LV�H[DFWO\�ZKDW�,�GLG��DV�\RX�FDQ�VHH�LQ�)LJXUH�������7KHQ�LW
V�HDV\�WR�FKHFN�WKDW�WKH�SURYLGHG�VWULQJ�YDOXH�LVQ
W�ODUJHU�WKDQ�WKH�VL]H��DQG�LI�VR��UDLVH�DQ�H[FHSWLRQ�RU�OHW�DQ�DVVHUWLRQ�VLJQDO��7R�DYRLG�FUHDWLQJ�D�PDLQWHQDQFH�SUREOHP��\RX�QHHG�WR�KROG�PRUH�PHWDGDWD�LQ�\RXU��1(7�FRPSRQHQWV�DERXW�WKH�VWRUHG�SURFHGXUHV�DQG�WKHLU�SDUDPHWHUV��ZKLFK�LV�H[DFWO\�ZKDW�WKH�QH[W�VHFWLRQ�GLVFXVVHV�
'UDJJLQJ�2XW�3DUDPHWHUV�IURP�6WRUHG�3URFHGXUHV�DQG�8VLQJ�7KHP�DV�&RQVWDQWV
$V�\RX�VDZ�LQ�/LVWLQJ������ZKHQ�$GG3DUDPHWHU�� ZDV�FDOOHG��,�KDG�FRQVWDQWV�IRU�DOO�WKH�SDUDPHWHU�QDPHV�LQ�WKH�VWRUHG�SURFHGXUHV��7KH�QDPHV�DUH�YHU\�LPSRUWDQW�EHFDXVH�,�XVH�QDPHG�SDUDPHWHUV��$�VLPSOH�DSSURDFK�WR�XVH�IRU�GHWHUPLQLQJ�ZKHWKHU�DQ\�SDUDPHWHU�QDPHV�WKDW�DIIHFW�WKH�9%�FRGH�KDYH�FKDQJHG�LV�WR�GUDJ�RXW�DOO�WKH�SDUDPHWHUV��ERWK�QDPHV��GDWD�W\SHV��DQG�VL]HV��IRU�WKH�SXEOLF�VWRUHG�SURFHGXUHV�ZLWK�D�XWLOLW\�DQG�FUHDWH�RQH�RU�PRUH�FODVVHV�ZLWK�WKH�SDUDPHWHUV�DV�FRQVWDQWV��7KH�FODVVHV�VKRXOG�QRW�EH�ZULWWHQ�WR�DW�DOO�E\�KDQG�
6XEVHTXHQWO\��ZKHQ \RX�ZDQW�WR�FKHFN�WKDW�WKH�VWRUHG�SURFHGXUH�LV�DV�\RX�ZRXOG�H[SHFW��\RX�MXVW�UHUXQ�WKH�XWLOLW\�DQG�FRPSDUH�WKH�QHZ�UHVXOW�RI�WKH�XWLOLW\�ZLWK�WKH�ROG�FODVVHV�WR�VHH�ZKHWKHU�WKH�FODVVHV�DUH�LGHQWLFDO�WR�WKH�SUHYLRXV�RQHV��,I�LW�LVQ
W��\RX
OO�KDYH�WR�GHWHUPLQH�ZKHWKHU�WKH�RQO\�GLIIHUHQFHV�DUH�QHZO\�DGGHG�SDUDPHWHUV�ZLWK�JRRG�GHIDXOW�YDOXHV��7KLV�LV�VR�WKDW�WKH�QHZ�SDUDPHWHUV�GRQ
W�KDYH�WR�JHW�YDOXHV�ZKHQ�WKH�VWRUHG�SURFHGXUHV�DUH�FDOOHG�IURP�ROG�9%�FRGH�WKDW�LV�XQDZDUH�RI�WKH�QHZ�SDUDPHWHUV�
,Q�/LVWLQJ�����HDUOLHU�LQ�WKLV�FKDSWHU��\RX�VDZ�WKDW�,�XVHG�FRQVWDQWV�FDOOHG��IRU�H[DPSOH��6SURFV�3DUDPHWHUV�GHVFULSWLRQ DQG�6SURFV�3DUDPWHU6L]HV�GHVFULSWLRQ��DQG�WKDW�ZDV�DQ�H[DPSOH�RI�WKH�DSSURDFK�GLVFXVVHG�KHUH�
8VLQJ�9LHZV�DQG�RU�8')V
9LHZV�DQG�8')V�FDQ�VHUYH�YHU\�ZHOO�LQ�PDNLQJ�PDQ\�VFKHPD�FKDQJHV�WUDQVSDUHQW�WR�WKH�VWRUHG�SURFHGXUHV��2IWHQ��LW�IHHOV�OLNH�RYHUNLOO�WR�PDS�HYHU\�WDEOH�ZLWK�RQH�RU�PRUH�YLHZV�8')V��EXW�LW
V�ZHOO�ZRUWK�WKH�HIIRUW�ZKHQ�FKDQJHV�QHHG�WR�EH�PDGH�LQ�WKH�WDEOH�VWUXFWXUH�(YDOXDWLRQ�RI�0\�3URSRVDO
,W
V�QRZ�WLPH�WR�HYDOXDWH�WKH�GDWD�DFFHVV�SURSRVDO�,�SUHVHQWHG�LQ�WKLV�FKDSWHU��,
OO�HYDOXDWH�WKH�SURSRVDO�QRW�RQO\�LQ�LWV�XVH�RI�DQ�64/�VFULSW��EXW�DOVR�DV�D�KHOSHU�WKDW�FDQ�EH�H[SDQGHG�WR�XVH�LQ�ZD\V�RWKHU�WKDQ�JHQHUDWLQJ�64/�VFULSWV�
7KH�SURSRVDO�IRFXVHV�RQ�UHGXFLQJ�URXQG�WULSV�EHWZHHQ�WLHUV��ZKLFK�LV�YHU\�JRRG�IRU�IOH[LELOLW\�ZKHQ�LW�FRPHV�WR�GLIIHUHQW�SK\VLFDO�UHVWULFWLRQV�DQG�SRVVLELOLWLHV��+RZHYHU��EH�FDUHIXO�WKDW�\RX�GRQ
W�LQWURGXFH�SURFHVV�ERXQGDULHV�EHWZHHQ�WKH�OD\HUV�LQ�WKH�%XVLQHVV�WLHU�EHFDXVH�WKHQ�WKH�DUFKLWHFWXUH�ZLOO�QRW�EH�D�JRRG�RQH���7KH�DUFKLWHFWXUH�LWVHOI�DJUHHV�ZLWK�WKLV�WRR��3URFHVV�ERXQGDULHV�VKRXOG�EH�EHWZHHQ�WLHUV��QRW�EHWZHHQ�OD\HUV��
3HUIRUPDQFH�DQG�VFDODELOLW\�OLHV�DW�WKH�KHDUW�RI�WKH�SURSRVDO��$W�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP��\RX�FDQ�FRPSDUH�WKH�WKURXJKSXW�EHWZHHQ�RUGLQDU\�$'2�1(7�FRGH�DQG�
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P\�GDWD�DFFHVV�SURSRVDO��ERWK�IRU�ZKHQ�VHYHUDO�VWRUHG�SURFHGXUH�FDOOV�DUH�PDGH�LQ�D�VLQJOH�WUDQVDFWLRQ�DQG�ZLWK�RQO\ RQH�VWRUHG�SURFHGXUH�FDOO�DQG�QR�H[SOLFLW�WUDQVDFWLRQ�
6FDODELOLW\�ZLOO�LQFUHDVH�ZLWK�P\�SURSRVDO�EHFDXVH�WKH�WUDQVDFWLRQV�ZLOO�EH�VKRUWHU��DQG�WKHUH�ZLOO�EH�QR�URXQG�WULSV�GXULQJ�D�WUDQVDFWLRQ��6KRUWHU�WUDQVDFWLRQV�PHDQ�VKRUWHU�ORFNV��ZKLFK�LQ�WXUQ�GHFUHDVHV�FRQWHQWLRQ�
,�GRQ
W�VHH�DQ\�PDMRU�DGYDQWDJHV�RU�GLVDGYDQWDJHV�ZLWK�WKH�SURSRVDO�UHJDUGLQJ�UHOLDELOLW\��UHXVDELOLW\��WHVWDELOLW\��DQG�LQWHURSHUDELOLW\��EXW�,�WKLQN�WKH�HIIHFW�RQ�GHEXJJDELOLW\�LV�SRVLWLYH��,�PHQWLRQHG�HDUOLHU�LQ�WKH�FKDSWHU�WKH�HDV\�ZD\ WR�DXWRPDWLFDOO\�WUDFH�SDUDPHWHU�YDOXHV�DQG�WR�UXQ�D�FRPSOHWH�VFHQDULR�E\�FRS\LQJ�WKH�VFULSW�DQG�H[HFXWLQJ�LW�RYHU�DQG�RYHU�DJDLQ�LQ�64/�6HUYHU�4XHU\�$QDO\]HU�
0DLQWDLQDELOLW\�LV�LQFUHDVHG�WKDQNV�WR�WKH�IDFW�WKDW�WKH�SURSRVDO�LV�FRQVWUXFWHG�DV�D�KHOSHU�URXWLQH���7KLV�HIIHFW�ZLOO�EH�DFKLHYHG�E\�PRVW�RWKHU�KHOSHUV�WRR��RI�FRXUVH���7KH�SURGXFWLYLW\�LV�LQFUHDVHG�GXH�WR�WKH�KHOSHU��EXW�DOVR�EHFDXVH�GHEXJJDELOLW\�LV�LQFUHDVHG��,�VXJJHVW�\RX�ZULWH�D�FRXSOH�RI�JHQHUDWRUV�WKDW��IRU�H[DPSOH��JHQHUDWH�DOO�WKH�FRGH�IRU�FDOOLQJ�D�VWRUHG�SURFHGXUH��WR�LQFUHDVH�SURGXFWLYLW\�HYHQ�PRUH�:KDW
V�1H[W
7KH�QH[W�DQG�ILQDO�FKDSWHU�ZLOO�GLVFXVV�HUURU�KDQGOLQJ�DQG�FRQFXUUHQF\�FRQWURO��,W�FDQ�EH�H[WUHPHO\�WULFN\�WR�KDQGOH�HUURUV�FRUUHFWO\�LQ�DOO�VLWXDWLRQV��HVSHFLDOO\�LQ�7�64/�FRGH� DQG�WKHUH�LV�D�ORW�WR�FRQVLGHU�UHJDUGLQJ��1(7�FRGH�WRR��:H
OO�VWDUW�E\�GLVFXVVLQJ�HUURU�KDQGOLQJ�WHPSODWHV�IRU�FHUWDLQ�VLWXDWLRQV�DQG�ZLOO�WKHQ�ORRN�DW�SUHSDULQJ�IRU�W\SLFDO�HUURUV�VR�\RX�GRQ
W�KDYH�WR�ILQG�WKHP�RXW�WKH�KDUG�ZD\��)LQDOO\��ZH
OO�GLVFXVV�KRZ�WR�GHDO�ZLWK�FRQFXUUHQF\�FRQWURO�LQ�GLVFRQQHFWHG�VFHQDULRV��ZLWK�ERWK�RSWLPLVWLF�DQG�SHVVLPLVWLF�VROXWLRQV�5HIHUHQFHV
��6��.LUN�DQG�-��%R\ODQ��³7HFK�(G��������1(7�$SSOLFDWLRQ�$UFKLWHFWXUH�3DQHO�'LVFXVVLRQ�´ -XQH�������KWWS���PVGQ�PLFURVRIW�FRP�OLEUDU\�HQ�XV�GQEGD�KWPO�EGDGRWQHWDUFK���DVS�
���-��1LOVVRQ��³5RXQG�7ULSV�$UH�(YLO²5HGXFH�7KHP�´ 3LQQDFOH�3XEOLVKLQJ
V�9LVXDO�%DVLF�'HYHORSHU��-XO\�������KWWS���ZZZ�SLQQDFOHSXEOLVKLQJ�FRP�9%�
���7��(ZDOG��7UDQVDFWLRQDO�&20���%XLOGLQJ�6FDODEOH�$SSOLFDWLRQV��$GGLVRQ�:HVOH\�������
���)��%XVFKPDQQ��5��0HXQLHU��+��5RKQHUW��3��6RPPHUODG��DQG�0��6WDO��3DWWHUQ�2ULHQWHG�6RIWZDUH�$UFKLWHFWXUH��$�6\VWHP�RI�3DWWHUQV��:LOH\�������
���(��*DPPD��5��+HOP��5��-RKQVRQ��DQG�-��9OLVVLGHV��'HVLJQ�3DWWHUQV��(OHPHQWV�RI�5HXVDEOH�2EMHFW�2ULHQWHG�6RIWZDUH��$GGLVRQ�:HVOH\�������
���'HYHORSPHQW�$FFHOHUDWRUV�IRU��1(7��1R�SXEOLF�:HE�DGGUHVV�\HW�
���-��1LOVVRQ��³6HUYHU�6LGH�&DFKLQJ�LQ�&20��DQG�9%�´KWWS���ZZZ�YE�WKHPD[�FRP�+WPO'RF�DVS"7DEOH $UWLFOHV	,' ����
���-��1LOVVRQ��³6HUYHU�6LGH�&DFKLQJ�RU�%X\�6SHHG�ZLWK�&DFKH�´KWWS���ZZZ�YE[PO�FRP�FRQIHUHQFH�ZUR[�����BYHJDV�WH[W�MLPP\BFDFKH�SGI�
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&KDSWHU����(UURU�+DQGOLQJ�DQG�&RQFXUUHQF\�&RQWURO
,1�7+,6�&+$37(5

x 0\�3URSRVDO�IRU�+RZ�WR�+DQGOH�(UURUVx ([FHSWLRQV�WR�%H�3UHSDUHG�)RUx $SSURDFKHV�WR�&RQFXUUHQF\�&RQWURO�IRU�'LVFRQQHFWHG�6FHQDULRVx (YDOXDWLRQ�RI�3URSRVDOV
,�RQFH�KHDUG�D�GHYHORSHU�VD\��³,�GRQ
W�MXGJH�WKH�FRROQHVV�RI�DQ�DSSOLFDWLRQ�IURP�LWV�IHDWXUH�OLVW��EXW�IURP�KRZ�JUDFHIXOO\�LW�KDQGOHV�H[FHSWLRQV�´�(YHQ�LI�\RX
UH�QRW�VWULYLQJ�WR�ZULWH�WKH�³FRRO�HVW´�DSSOLFDWLRQ�HYHU��LW
V�H[WUHPHO\�LPSRUWDQW�WR�SUHSDUH�XS�IURQW�IRU�VWUDWHJLHV�UHODWLQJ�WR�HUURU�KDQGOLQJ��+RZ�PDQ\�WLPHV�KDYH�\RX�ZRUNHG�RQ�SURMHFWV�DQG�WROG�\RXUVHOI�WKDW�HUURU�KDQGOLQJ�FRGH�FDQ�DOZD\V�EH�DGGHG�ODWHU"�(YHQ�LI�WKLV�KDV�RQO\�KDSSHQHG�WR�\RX�RQFH��\RX�NQRZ�WKDW�DGGLQJ�HUURU�KDQGOLQJ�FRGH�WR�\RXU�DSSOLFDWLRQ�DV�DQ�DIWHUWKRXJKW�LV�YHU\�GLIILFXOW��HUURU�SURQH��WLPH�FRQVXPLQJ��DQG�DOPRVW�QHYHU�D�JRRG�LGHD�
$V�\RX�NQRZ��IRU�DQ�DSSOLFDWLRQ�WR�EH�FRQVLGHUHG�UREXVW�DQG�UHOLDEOH��LW
V�H[WUHPHO\�LPSRUWDQW�WKDW�LW�FDWFKHV�HUURUV�DQG�GHDOV�ZLWK�WKHP�HIIHFWLYHO\��7KLV�LV�HDVLO\�VDLG��EXW�LV�RIWHQ�QRW�GRQH�VXIILFLHQWO\�LQ�UHDO�ZRUOG�DSSOLFDWLRQV��,
OO�VWDUW�WKLV�FKDSWHU�ZLWK�DQ�LQ�GHSWK�GLVFXVVLRQ�RI�KRZ�WR�KDQGOH�HUURUV��ERWK�LQ�VWRUHG�SURFHGXUHV�DQG�LQ �1(7�FRPSRQHQWV��$IWHU�WKDW��,�ZLOO�GLVFXVV�D�FRXSOH�RI�W\SLFDO�HUURUV�WKDW�\RXU�DSSOLFDWLRQ�ZLOO�PRVW�OLNHO\�FRPH�DFURVV��,�ZLOO�GHVFULEH�WKHVH�HUURUV�DQG�SURSRVH�HIILFLHQW�DSSURDFKHV�IRU�KDQGOLQJ�WKHP��7KH�FKDSWHU�HQGV�ZLWK�D�OHQJWK\�GLVFXVVLRQ�RQ�VHYHUDO�GLIIHUHQW�DSSURDFKHV�IRU�FRQFXUUHQF\�FRQWURO�RI�GDWD�WKDW�KDV�EHHQ�GLVFRQQHFWHG�IURP�WKH�GDWDEDVH��,
P�REYLRXVO\�QRW�JRLQJ�WR�DWWHPSW�WR�VD\�DOO�WKHUH�LV�WR�VD\�DERXW�FRQFXUUHQF\�FRQWURO�KHUH��EXW�,�ZLOO�ORRN�DW�WKH�PDLQ�DSSURDFKHV�0\�3URSRVDO�IRU�+RZ�WR�+DQGOH�(UURUV
,Q�&KDSWHU����³$GGLQJ�'HEXJJLQJ�6XSSRUW�´�ZH�GLVFXVVHG�KRZ�WR�ORJ�HUURUV�WR�SURYLGH�YDOXDEOH�GHEXJJLQJ�LQIRUPDWLRQ�VR�WKDW�D�SUREOHP�FRXOG�EH�XQGHUVWRRG�DQG�WUDFNHG�GRZQ��)RU�WKLV�HUURU�ORJJLQJ�IXQFWLRQ�WR�ZRUN��\RX�PXVW�FRQVLGHU�VHYHUDO�SRLQWV�LQ�ERWK�WKH�VWRUHG�SURFHGXUHV�DQG�LQ�WKH��1(7�FRPSRQHQWV��)RU�D�VWDUW��HUURUV�PXVW�EH�FDXJKW��7KHUHIRUH��OHW
V�VWDUW�WKLV�FKDSWHU�E\�WDNLQJ�D�FORVH�ORRN�DW�KRZ�HUURU�KDQGOLQJ�FDQ�EH�LPSOHPHQWHG�HIILFLHQWO\�LQ�VWRUHG�SURFHGXUHV��,Q�WKLV�GLVFXVVLRQ��\RX
OO�VHH�WKH�REYLRXV�GLIIHUHQFHV�EHWZHHQ�WKH�7�64/�DQG�9LVXDO�%DVLF��1(7�ODQJXDJHV�ZKHQ�LW�FRPHV�WR�HUURU�KDQGOLQJ�
+DQGOLQJ�(UURUV�LQ�6WRUHG�3URFHGXUHV
7KHUH�DUH�IRXU�GLIIHUHQW�W\SHV�RI�FDVHV�WKDW�\RX�KDYH�WR�WKLQN�DERXW�ZKHQ�\RX�DUH�KDQGOLQJ�HUURUV�LQ�VWRUHG�SURFHGXUHV��7KHVH�DUH�

x (;(& RI�VWRUHG�SURFHGXUHx ,16(57�83'$7(�'(/(7(x 6(/(&7x 9LRODWLRQ�RI�EXVLQHVV�UXOH
,Q�WKLV�FKDSWHU��,�ZLOO�LQFOXGH�WHPSODWH�FRGH�WKDW�\RX�FDQ�XVH�IRU�KDQGOLQJ�HUURUV�LQ�VWRUHG�SURFHGXUHV�LQ�HDFK�FDVH�EXW��DV�XVXDO��WKH�DSSURSULDWHQHVV�RI�WKH�WHPSODWH�FRGH�GHSHQGV�RQ�\RXU�SDUWLFXODU�VLWXDWLRQ��'RQ
W�XVH�LW�ZLWKRXW�SURSHU�FRQVLGHUDWLRQ��+RZHYHU��EHIRUH�ZH�LQYHVWLJDWH�WKH�IRXU�GLIIHUHQW�FDVHV�IRU�HUURU�KDQGOLQJ�LQ�VWRUHG�SURFHGXUHV��OHW
V�ORRN�DW�WKH�JHQHUDO�DSSURDFK�WKDW�,�XVH�IRU�HUURU�KDQGOLQJ�LQ�VWRUHG�SURFHGXUHV�
7KH�*HQHUDO�$SSURDFK�IRU�(UURU�+DQGOLQJ�LQ�6WRUHG�3URFHGXUHV
,Q�&KDSWHU����³$UFKLWHFWXUH�´�,�VKDUHG�ZLWK�\RX�WKH�W\SLFDO�FRGH�VWUXFWXUH�WKDW�,�XVH�IRU�VWRUHG�SURFHGXUHV��,Q�WKLV�VHFWLRQ��,
G�OLNH�WR�GLVFXVV�VRPH�GHWDLOV�RI�WKH�FRGH�VWUXFWXUH�WKDW�FRQFHUQ�HUURU�KDQGOLQJ��/LVWLQJ�����GHVFULEHV�D�IHZ�YDULDEOHV�QHHGHG�IRU�WKH�HUURU�KDQGOLQJ�WR�ZRUN��,�KDYH�WDONHG�DERXW�WKRVH�YDULDEOHV�LQ�HDUOLHU�FKDSWHUV��EXW�,�WKLQN�D�EULHI�UHFDS�LV�LQ�RUGHU�
)LUVW��,�KDYH�D�YDULDEOH��#WKH6RXUFH��IRU�VWRULQJ�WKH�QDPH�RI�WKH�FXUUHQW�VWRUHG�SURFHGXUH��7KHQ�WKHUH�DUH�WZR�YDULDEOHV�IRU�VWRULQJ�LQIRUPDWLRQ�DERXW�WKH�HUURU��#DQ(UURU DQG�#DQ(UURU0HVVDJH��#DQ(UURU LV�XVHG�IRU�VWRULQJ�WKH�HUURU�FRGH��ZKLOH�#DQ(UURU0HVVDJH LV�XVHG�IRU�VDYLQJ�FRQWH[W�LQIRUPDWLRQ�DERXW�WKH�SUREOHP�VR�WKDW�\RX�FDQ�GHWHUPLQH�ZKHUH�LQ�WKH�VWRUHG�SURFHGXUH�WKH�HUURU�RFFXUUHG��EHFDXVH�WKH�VDPH�HUURU�FDQ�RFFXU�LQ�VHYHUDO�SODFHV�
#WKH7UDQ&RXQW$W(QWU\ LV�XVHG�IRU�VWRULQJ�WKH�QXPEHU�RI�DFWLYH�WUDQVDFWLRQV�ZKHQ�WKH�VWRUHG�SURFHGXUH�LV�HQWHUHG��ZKLOH�#D5HWXUQ9DOXH LV�XVHG�IRU�FDSWXULQJ�WKH�UHWXUQ�YDOXH�IURP�DQ�(;(& FDOO�
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WR�D�VHFRQGDU\�VWRUHG�SURFHGXUH���4XLWH�RIWHQ��#D5RZ&RXQW LV�DOVR�XVHG��,W�LV�XVHG�IRU�WUDFNLQJ�KRZ�PDQ\�URZV�ZHUH�DIIHFWHG�E\�D�6(/(&7��,16(57��83'$7(��RU�'(/(7( VWDWHPHQW��
/LVWLQJ�����(UURU�+DQGOLQJ�5HODWHG�9DULDEOHV
'(&/$5(�#WKH6RXUFH�XGGW6RXUFH��#DQ(UURU�,17��#DQ(UURU0HVVDJH�XGGW(UURU0HVVDJH��#WKH7UDQ&RXQW$W(QWU\�,17��#D5HWXUQ9DOXH�,17
$V�\RX�KDYH�VHHQ�LQ�VHYHUDO�FKDSWHUV�RI�WKLV�ERRN��,�XVH�DQ�([LW+DQGOHU DW�WKH�HQG�RI�DOO P\�VWRUHG�SURFHGXUHV��$IWHU�HDFK�³GDQJHURXV´�VWDWHPHQW��,�FKHFN�WR�VHH�ZKHWKHU�WKHUH�ZDV�DQ�HUURU��,I�WKHUH�ZDV��#DQ(UURU ZLOO�JHW�WKH�HUURU�FRGH�DQG�WKHQ�*272 WKH�([LW+DQGOHU��DV�VKRZQ�LQ�/LVWLQJ�����DQG�ODWHU�LQ�/LVWLQJ�����
/LVWLQJ�����7KH�([LW+DQGOHU RI�D�6WRUHG�3URFHGXUH��3DUW��
([LW+DQGOHU�,)�#WKH7UDQ&RXQW$W(QWU\� ���$1'�##75$1&2817�!���%(*,1,)�#DQ(UURU� ���%(*,1&200,7�75$1(1'(/6(�%(*,152//%$&.�75$1(1'(1'
/HW
V�ORRN�DW�WKH�ILUVW�SDUW�RI�WKH�([LW+DQGOHU��$V�\RX
OO�VHH��,�VWDUW�E\�LQYHVWLJDWLQJ�ZKHWKHU�WKH�VWRUHG�SURFHGXUH�ZLOO�HQG�D�WUDQVDFWLRQ��,�XVH�WKH�#WKH7UDQ&RXQW$W(QWU\ YDULDEOH�WR�GHWHUPLQH�ZKHWKHU�WKHUH�ZDV�DQ�DFWLYH�WUDQVDFWLRQ�ZKHQ�WKH�VWRUHG�SURFHGXUH�VWDUWHG��,I�WKHUH�ZDVQ
W��WKLV�VWRUHG�SURFHGXUH�LV�UHVSRQVLEOH�IRU�WKH�WUDQVDFWLRQ�LWVHOI�DQG�ZLOO�HQG�LW�LI�LW�LV�VWLOO�DFWLYH��:H�NQRZ�ZKHWKHU�WKH�WUDQVDFWLRQ�LV�DFWLYH�WKURXJK�##75$1&2817�

1RWH
7KH�WUDQVDFWLRQ�PLJKW�EH�LQDFWLYH�LI�LW�ZDV�H[SOLFLWO\�HQGHG�HDUOLHU�LQ�WKH�VWRUHG�SURFHGXUH�WR�PDNH�WKH�WUDQVDFWLRQ�DV�VKRUW�DV�SRVVLEOH��(YHQ�LI�WKH�WUDQVDFWLRQ�ZDV�H[SOLFLWO\�HQGHG�HDUOLHU�LQ�WKH�VWRUHG�SURFHGXUH��ZH�ZLOO�VWLOO�KDYH�WKH�HQG�WUDQVDFWLRQ�VHFWLRQ�LQ�WKH�([LW+DQGOHU��7KLV�LV�EHFDXVH�ZH�PLJKW�HQFRXQWHU�DQ�HUURU�EHIRUH�WKH�H[SOLFLW�WUDQVDFWLRQ�HQGLQJ KDV�EHHQ�UHDFKHG��DQG�64/�6HUYHU�ZLOO�HQVXUH�WKDW�LW�LV�KDUPIXO�WR�OHDYH�WKH�VWRUHG�SURFHGXUH�LI�##75$1&2817 KDV�D�GLIIHUHQW�YDOXH�WKDQ�ZKHQ�WKH�VWRUHG�SURFHGXUH�ZDV�HQWHUHG�

$VVXPH�ZKHQ�WKH�VWRUHG�SURFHGXUH�FRQFOXGHV�WKDW�WKH�WUDQVDFWLRQ�KDV�WR�EH�HQGHG��7KHQ�#DQ(UURULV�LQYHVWLJDWHG��VR�D�GHFLVLRQ�FDQ�EH�PDGH�UHJDUGLQJ�ZKHWKHU�&200,7�75$1 RU�52//%$&.�75$1VKRXOG�EH�XVHG�
,Q�WKH�VHFRQG�SDUW�RI�WKH�([LW+DQGOHU��VKRZQ�LQ�/LVWLQJ������WKHUH�ZLOO�EH�D�FDOO�WR�WKH�VWRUHG�SURFHGXUH�-QVN(UURUB5DLVH�� LI�WKHUH�LV�DQ�HUURU��,�ZLOO�GLVFXVV�WKH�LPSOHPHQWDWLRQ�DQG�UHDVRQ�IRU�-QVN(UURUB5DLVH�� ODWHU�LQ�WKLV�FKDSWHU��EXW�IRU�QRZ�\RX�QHHG�WR�NQRZ�WKDW�LWV�PDLQ�WDVN�LV�WR�SHUIRUP�D�5$,6(5525�� VR�WKDW�WKH�LQIRUPDWLRQ�RQ�WKH�HUURU�FDQ�EH�FDXJKW�E\�WKH��1(7�FRPSRQHQW�DQG�XVHG�IRU�ORJJLQJ��)LQDOO\��WKH�([LW+DQGOHU LV�HQGHG�ZLWK�D�WUDFH�FDOO�DQG�WKH�#DQ(UURU LV�UHWXUQHG�WR�WKH�FDOOHU�
/LVWLQJ�����7KH�([LW+DQGOHU RI�D�6WRUHG�3URFHGXUH��3DUW��
,)�#DQ(UURU��!���%(*,1(;(&�-QVN(UURUB5DLVH�#WKH6RXUFH��#DQ(UURU��#DQ(UURU0HVVDJH(1'
(;(&�-QVN7UDFHB(QG�#WKH6RXUFH
5(7851�#DQ(UURU
5HDVRQV�IRU�8VLQJ�%RWK�5(7851�� DQG�5$,6(5525��



<RX�PLJKW�WKLQN�WKDW�,
P�XVLQJ�ERWK�D�VDIHW\�QHW�DQG�D�ZLUH�EHFDXVH�,�XVH�ERWK�5$,6(5525�� DQG�5(7851�� RI�WKH�HUURU�FRGH�ZKHQ�DQ�HUURU�LV�HQFRXQWHUHG��,�XVHG�WR�WKLQN�VR�WRR��EXW�WKLV�LV�VWLOO�WKH�EHVW�VROXWLRQ�,
P�DZDUH�RI��)LUVW�RI�DOO��WKH�FDOOHU�PXVW�EH�DZDUH�RI�DQ�HUURU�VR�WKDW�LW�FDQ�WDNH�WKH�FRUUHFW�DFWLRQ��)RU�H[DPSOH��WKH�FDOOHU�SUREDEO\�VKRXOGQ
W�PDNH�DQRWKHU�VWRUHG�SURFHGXUH�FDOO�DIWHU�DQ�HUURU� EXW�VKRXOG�MXVW�JR�WR�WKH�([LW+DQGOHU LQVWHDG�DQG�HQG�WKH�VWRUHG�SURFHGXUH��6HFRQG��,�ZDQW�WR�KDYH�DV�PXFK�FRQWH[WXDO�LQIRUPDWLRQ�DV�SRVVLEOH�IRU�WKH�ORJJLQJ�VROXWLRQ�
8VLQJ�5(7851�� IRU�FRPPXQLFDWLQJ�WKH�UHVXOW�RI�D�VWRUHG�SURFHGXUH�LV�FRQVLGHUHG�D�GH�IDFWR�VWDQGDUG�DPRQJ�7�64/�SURJUDPPHUV��7KH�5(7851�� YDOXH�FDQ�DOVR�EH�XVHG�IURP�WKH��1(7�FRPSRQHQW��ZKLFK�ZRXOG�WKHQ�NQRZ�ZKDW�ZHQW�ZURQJ��DOWKRXJK�WKH�LQIRUPDWLRQ�ZLOO�RIWHQ�EH�YDJXH��)RU�H[DPSOH��WKH�IROORZLQJ�TXHVWLRQV�FDQ
W�EH�DQVZHUHG�

x :KHUH�LQ�WKH�FDOO�VWDFN�RI�WKH�VWRUHG�SURFHGXUHV�GLG�WKH�HUURU�RFFXU"x :KLFK�HUURUV�GLG�WKH�LQYROYHG�VWRUHG�SURFHGXUHV�UDLVH�IURP�WKH�HUURU�DQG�³XS´"��WKDW�LV��WKH�HUURU�VWDFN�x :KHUH�LQ�WKH�VWRUHG�SURFHGXUH�GLG�WKH�HUURU�RFFXU"
7KLV�ODVW�TXHVWLRQ�LV�DQ�LQWHUHVWLQJ�RQH�LI�WKH�VDPH�HUURU�FRXOG�RFFXU�LQ�VHYHUDO�SODFHV�LQ�RQH�VWRUHG�SURFHGXUH��ZKLFK�LV�D�FRPPRQ�VLWXDWLRQ�
7KH�RWKHU�DSSURDFK�LV�WR�XVH�5$,6(5525�� LQVWHDG�RI�5(7851����7KLV�VROYHV�WKH�SUREOHPV�FRQFHUQLQJ�ODFN�RI�FRQWH[W�LQIRUPDWLRQ��+RZHYHU��5$,6(5525�� LQWURGXFHV QHZ�SUREOHPV�LQ�WKH�FRQWH[W�RI�VWRUHG�SURFHGXUHV��7KHUH�DUH�WZR�ZD\V�WR�XVH�5$,6(5525����<RX�FDQ�HLWKHU�XVH�5$,6(5525�� ZLWK�FXVWRP�HUURU�FRGHV��ZKLFK�PHDQV�������RU�KLJKHU��DQG�WKH�FRGH�PXVW�KDYH�EHHQ�DGGHG�LQ�WKH�V\VPHVVDJHV WDEOH���RU�\RX�FDQ�XVH�5$,6(5525�� ZLWK�D�VWULQJ�
)RU�H[DPSOH��DVVXPH�WKDW�\RX�FDWFK�WKH�##(5525 IRU�D�GXSOLFDWH�NH\��WKH�GXSOLFDWH�NH\�HUURU�FRGH�LV�������DQG�ZDQW�WR�WHOO�WKH�FDOOLQJ�VWRUHG�SURFHGXUH�DERXW�WKH�HUURU��7KH�SUREOHPV�\RX�ZLOO�HQFRXQWHU�DUH

x <RX�FDQ
W�UDLVH�WKDW�HUURU�WR WKH�FDOOHU�EHFDXVH�5$,6(5525�� PD\�QRW�XVH�HUURU�FRGHV�RI�OHVV�WKDQ�������x ,I�\RX�SXW�WKH�HUURU������WRJHWKHU�ZLWK�D�GHVFULSWLRQ�RI�ZKHUH�WKH�SUREOHP�LV�LQ�D�VWULQJ�DQG�XVH�WKDW�VWULQJ�ZLWK�5$,6(5525����WKH�FDOOHU�VWRUHG�SURFHGXUH�FDQ
W�JHW�WR�WKH�VWULQJ�7\SLFDOO\��WKH�FDOOHU�ZRQ
W�FDWFK�DQ�HUURU�DW�DOO��EXW�\RX�FDQ�DW�OHDVW�KDYH�WKDW�HIIHFW�E\�XVLQJ�:,7+�6(7(5525 ZLWK�5$,6(5525�� WR�JLYH�##(5525 D�YDOXH�
,�FRXOG�FUHDWH�QHZ�HUURU�FRGHV�E\�MXVW�DGGLQJ�������WR�HDFK�RQH�RI�WKRVH�WKDW�DOUHDG\�H[LVWV�LQ�V\VPHVVDJHV��,�FRXOG�WKHQ�FDWFK�UHVHUYHG�HUURUV��UDLVH�WKHP�DJDLQ�E\�WDNLQJ�WKHLU�ROG�YDOXH�DQG�DGGLQJ��������DQG�WKHQ�XVH�:,7+�6(7(5525���,Q�WKLV�FDVH�,�ZRXOG�DOVR�KDYH�WR�DGG�P\�FXVWRP�HUURU�FRGHV�WR�V\VPHVVDJHV���7KH�DGYDQWDJH�ZRXOG�EH�WKDW�,�QHYHU�KDYH�WR�FKHFN�WKH�UHWXUQ�YDOXH�RI�D�VWRUHG�SURFHGXUH�EXW�RQO\�##(5525��EXW�,�ILQG�WKLV�WHFKQLTXH�WR�EH�FOXPV\�DQG�D�ELW�RI�D�KDFN��7KXV��P\�FRQFOXVLRQ�UHPDLQV�WR�XVH�ERWK�5(7851�� DQG�5$,6(5525�� DQG�OHW�WKHP�VROYH�GLIIHUHQW�SUREOHPV��VR�WR�VSHDN��7KLV�VROXWLRQ�ZRUNV�YHU\�ZHOO��DOWKRXJK�,�GR�KDYH�WR�FKHFN�IRU�ERWK�UHWXUQ�YDOXHV�DQG�##(5525 DIWHU�D�VWRUHG�SURFHGXUH�FDOO�
$QRWKHU�UHDVRQ�IRU�XVLQJ�5(7851�� WR�FRPPXQLFDWH�SUREOHPV�EDFN�WR�WKH�FRPSRQHQWV�LV�WKDW�ZKHQ�64/�6HUYHU�UDLVHV�DQ�HUURU��VXFK�DV������EHFDXVH�RI�GXSOLFDWH�NH\V��IRU�H[DPSOH���LW�ZLOO�EH�YLVLEOH�WR�WKH�FRPSRQHQWV�DV�DQ�H[FHSWLRQ��HYHQ�LI�WKH�VWRUHG�SURFHGXUH�LV�SUHSDUHG�IRU�WKH�SUREOHP�DQG�KDQGOHV�LW�JUDFHIXOO\��,Q�WKLV�FDVH��WKH�5(7851�� ZLOO�VHQG�� DQG�WKH�FRPSRQHQW�NQRZV�WKDW�WKH�H[FHSWLRQ�FDQ�EH�VNLSSHG�

1RWH
<RX�FDQ�GHFUHDVH�WKH�QXPEHU�RI�VLWXDWLRQV�LQ�ZKLFK�64/�6HUYHU�UDLVHV�HUURUV�WKDW�WKH�FRPSRQHQW�VKRXOGQ
W�VHH�E\�WDNLQJ�SURDFWLYH�DFWLRQV��%HIRUH�\RX�GR�DQ�,16(57 WKDW�\RX�NQRZ�PLJKW�JLYH�D�GXSOLFDWH�NH\�HUURU��\RX�FDQ�FKHFN�WKH�VLWXDWLRQ�ZLWK�D�6(/(&7 ILUVW�

/HW
V�QRZ�WDNH�D�ORRN�DW�WKH�IRXU�GLIIHUHQW�W\SHV�RI�FDVHV�WKDW�\RX�KDYH�WR�WKLQN�DERXW�ZKHQ�\RX�DUH�KDQGOLQJ�HUURUV�LQ�VWRUHG�SURFHGXUHV��,
OO�VWDUW�ZLWK�WKH�ILUVW�W\SH�RI�FDVH²HUURU�KDQGOLQJ�DIWHU�(;(& RI�D�VWRUHG�SURFHGXUH�
(UURU�+DQGOLQJ�$IWHU�(;(& RI�D�6WRUHG�3URFHGXUH
7KH�EXLOW�LQ�HUURU�KDQGOLQJ�LQ�7�64/�LV��WR�SXW�LW�QLFHO\��RXWGDWHG��:LWK�LW��\RX�KDYH�WR�FKHFN�##(5525 DIWHU�HDFK�VWDWHPHQW�WR�VHH�ZKHWKHU�LW�LV�GLIIHUHQW�IURP����,I�LW�LV��D�SUREOHP�KDV�RFFXUUHG��7KLV�IHDWXUH�PDNHV�WKH 7�64/�FRGH�FOXWWHUHG�DQG�XQQHFHVVDULO\�ORQJ��EXW�\RX�GRQ
W�KDYH�D�FKRLFH²



\RX�PXVW FKHFN�IRU�HUURUV��,Q�DGGLWLRQ��##(5525 ZLOO�EH�VHW�WR���DIWHU�HDFK�VXFFHVVIXOO\�H[HFXWHG�VWDWHPHQW��7KLV�PHDQV�WKDW�\RX�FDQ
W�FKHFN�##(5525 DQG�WKHQ�XVH�WKH�YDOXH�DIWHUZDUG� $IWHU�\RX�FKHFN�WKH�YDOXH��LW�LV�VHW�WR���
,Q�/LVWLQJ������\RX�FDQ�VHH�KRZ�P\�W\SLFDO�FRGH�ORRNV�DIWHU�D�VWRUHG�SURFHGXUH�FDOO��7KH�FDOOHG�VWRUHG�SURFHGXUH
V�UHWXUQ�YDOXH�LV�FDXJKW�LQ�#D5HWXUQ9DOXH IRU�ODWHU�XVH��7KHQ�##(5525 LV�VWRUHG�LQ�D�ORFDO�YDULDEOH FDOOHG�#DQ(UURU��,I�WKH�#DQ(UURU RU�#D5HWXUQ9DOXH LV�GLIIHUHQW�IURP����WKHUH�ZDV�D�SUREOHP�RI�VRPH�NLQG��,I�#DQ(UURU ZDV�HTXDO�WR�]HUR��#D5HWXUQ9DOXH PXVW�KDYH�EHHQ�GLIIHUHQW�IURP�]HUR��DQG�#DQ(UURU JHWV�WKDW�YDOXH��)LQDOO\��*272 LV�XVHG�WR�MXPS�WR�WKH�([LW+DQGOHU�
/LVWLQJ�����(UURU�+DQGOLQJ�$IWHU�D�6WRUHG�3URFHGXUH�&DOO
(;(&�#D5HWXUQ9DOXH� �(UUDQGB,QVHUW#LG��#GHVFULSWLRQ�����
6(7�#DQ(UURU� �##(5525,)�#DQ(UURU��!���25�#D5HWXUQ9DOXH��!���%(*,16(7�#DQ(UURU0HVVDJH� �
,QVHUW�SUREOHP���
,)�#DQ(UURU� �� %(*,16(7�#DQ(UURU� �#D5HWXUQ9DOXH(1'*272�([LW+DQGOHU(1'
,W
V�REYLRXV�WKDW�,
P�SDUDQRLG�EHFDXVH�,�FKHFN�IRU�##(5525 DIWHU�D�VWRUHG�SURFHGXUH�FDOO��<RX�VKRXOG�DOPRVW�QHYHU�ILQG�WKDW�##(5525 LV�GLIIHUHQW�IURP���DIWHU�D�VWRUHG�SURFHGXUH�FDOO��+RZHYHU��\RX�PLJKW�ILQG�WKLV�WR�EH�WKH�FDVH�LI�WKH�FDOOHG�VWRUHG�SURFHGXUH�GRHVQ
W�H[LVW��DOWKRXJK�WKLV�VKRXOG�QHYHU�KDSSHQ�LQ�DQ�RSHUDWLRQDO�V\VWHP��RI�FRXUVH��,Q�DQ\�FDVH��LW
V�EHWWHU�VDIH�WKDQ�VRUU\��DQG�WKH�HIIHFW�RI�FKHFNLQJ�IRU�##(5525 DIWHU�D�VWRUHG�SURFHGXUH�FDOO�FDQ�EH�GUDPDWLF��)RU�H[DPSOH��DVVXPH�WKDW�\RX�KDYH�WZR�VWRUHG�SURFHGXUHV�WKDW�PXVW�EH�FDOOHG�LQ�WKH�VDPH�WUDQVDFWLRQ�DQG��IRU�VRPH�UHDVRQ��VRPHERG\�E\�PLVWDNH�KDV�FKDQJHG�WKH�QDPH�RI�RQH�RI�WKH�WZR�VWRUHG�SURFHGXUHV�ZLWKRXW�FKDQJLQJ�DOO�WKH�FDOOV��,I�RQO\�#D5HWXUQ9DOXH LV�XVHG�IRU�FKHFNLQJ�IRU�VXFFHVV��WKH�WUDQVDFWLRQ�ZLOO�SUREDEO\�&200,7��HYHQ�WKRXJK�RQH�RI�WKH�VWRUHG�SURFHGXUHV�ZDVQ
W�IRXQG�
(UURU�+DQGOLQJ�$IWHU�,16(57�83'$7(�'(/(7( 6WDWHPHQWV
7KH�HUURU�KDQGOLQJ�ZLOO�EH�VLPLODU�LQ�WKH�FDVH�RI�,16(57��83'$7(��DQG�'(/(7( VWDWHPHQWV��EXW�LW�LV�VOLJKWO\�GLIIHUHQW�IURP�VWRUHG�SURFHGXUH�FDOOV��)RU�,16(57��83'$7(��DQG�'(/(7(��\RX�GRQ
W�KDYH�D�UHWXUQ�YDOXH�WR�FKHFN��LQVWHDG��##52:&2817 WHOOV�\RX�KRZ�PDQ\�URZV�ZHUH�DIIHFWHG��/LVWLQJ�����VKRZV�DQ�H[DPSOH RI�WKH�HUURU�KDQGOLQJ�XVHG�DIWHU�,16(57��83'$7(��DQG�'(/(7( VWDWHPHQWV��$V�\RX�FDQ�VHH��,�QHHG�WR�FDWFK�ERWK�##(5525 DQG�##52:&2817 LQ�RQH�VWDWHPHQW��VR�,�XVH�6(/(&7 LQVWHDG�RI�6(7��,I�,�GRQ
W�GR�LW�OLNH�WKLV��EXW�ILUVW�FDWFK�WKH�##(5525 YDOXH�LQVWHDG��IRU�H[DPSOH��##52:&2817ZLOO�EH�ORVW�ZKHQ�,�WU\�WR�JUDE�LW�
/LVWLQJ�����(UURU�+DQGOLQJ�$IWHU�,16(57��83'$7(��DQG�'(/(7( 6WDWHPHQWV
,16(57�,172�HUUDQG�LG��GHVFULSWLRQ������9$/8(6�#LG��#GHVFULSWLRQ������
6(/(&7�#DQ(UURU� �##(5525��#D5RZ&RXQW� �##52:&2817,)�#DQ(UURU��!���25�#D5RZ&RXQW� ���%(*,16(7�#DQ(UURU0HVVDJH� �
3UREOHP�ZLWK�LQVHUW���
,)�#DQ(UURU� ���%(*,16(7�#DQ(UURU� ����������8QH[SHFWHG�HUURU�(1'*272�([LW+DQGOHU(1'
,Q�WKH�HUURU�KDQGOLQJ�IRU�D�VWRUHG�SURFHGXUH�FDOO��,�W\SLFDOO\�ZDQW�WR�NHHS�WKH�HUURU�FRGH�,�ILQG��,Q�WKH�FDVH�RI�HUURU�KDQGOLQJ�IRU�,16(57V��83'$7(V��DQG�'(/(7(V��,�NHHS�WKH�HUURU�FRGH�DV�LW�LV�EHFDXVH�##(5525 ZDV�GLIIHUHQW�WKDQ����,I�WKH�HUURU�LV�EHFDXVH�##52:&2817 LV����,�KDYH�WR�GHFLGH�ZKDW�HUURU�FRGH�WR�VHW�RQ�P\�RZQ� $�FRPPRQ�UHDVRQ�IRU�ZK\�##52:&2817 HTXDOV�� DIWHU�83'$7(DQG�'(/(7( LV�WKDW�WKHUH�ZDV�D�FRQFXUUHQF\�FRQIOLFW��ZKLFK�,�ZLOO�GLVFXVV�ODWHU�LQ�WKLV�FKDSWHU�

1RWH
<RX�FDQ��RI�FRXUVH��UHGHILQH�DQ�HUURU�RQ�LWV�ZD\�XS�WKH�FDOO�VWDFN�VR�WKDW�WKH�%XVLQHVV�WLHU�GRHVQ
W�KDYH�WR�EH�DZDUH�RI�VR�PDQ\�SRVVLEOH�HUURUV��6WLOO��,�KDYH�WKH�VDPH�SUREOHP�EHWZHHQ�WKH�&RQVXPHU�WLHU�DQG�WKH�%XVLQHVV�WLHU��DQG�WKDW�LV�ZKHUH�,�IRFXV�P\�HIIRUWV�DW�KDQGOLQJ�WKH�SUREOHP�



+RZ�WR�&KRRVH�&XVWRP�(UURU�&RGHV
$V�\RX�NQRZ�E\�QRZ��\RX�DUH�IUHH�WR�FKRRVH�HUURU�FRGHV�IURP�������DQG�JUHDWHU��%HORZ�������LV�UHVHUYHG�IRU�64/�6HUYHU
V�RZQ�XVH��,I�\RX�ZDQW��\RX�FDQ�VDYH�HUURU�FRGHV�LQ�WKH�V\VPHVVDJHV WDEOH�DQG�WKHQ�XVH�5$,6(5525�� ZLWK�WKH�FRGH�WR�JHW�WKH�WH[W�IURP�V\VPHVVDJHV��,�DFWXDOO\�SUHIHU�WR�XVH�D�WDEOH�RI�P\�RZQ�ZLWK�P\�RZQ�HUURU�PHVVDJHV��EHFDXVH�,�SUHIHU�WR�XVH�D�FXVWRP�VWULQJ�WR�5$,6(5525�� LQVWHDG�RI�DQ�HUURU�FRGH��7KH�FXVWRP�VWULQJ�LV�IRUPDWWHG�DV�;0/�WR�PDNH�LW�HDV\�IRU�WKH�ORJJLQJ�VROXWLRQ�WR�ILQG�DOO�WKH�LQIRUPDWLRQ�LW�QHHGV�IRU�HYHU\ HUURU�
(UURU�+DQGOLQJ�$IWHU�D�6(/(&7 6WDWHPHQW
*HWWLQJ�D�FDWFKDEOH�##(5525 SUHVHQWV�RQO\�K\SRWKHWLFDO�ULVNV�DIWHU�6(/(&7 VWDWHPHQWV��0RVW�HUURUV��VXFK�DV�LQFRUUHFW�FROXPQ�QDPHV��ZLOO�DERUW�WKH�EDWFK�VR�\RX�FDQ
W�GHDO�ZLWK�WKH�##(5525��,Q�DQ\�FDVH��WKHUH�DUH�VRPH�LQVWDQFHV�ZKHQ�\RX�FDQ�ILQG�D�YDOXH�LQ�##(5525 GLIIHUHQW�IURP����VR�,�XVH�HUURU�KDQGOLQJ�IRU�LW�DOO�WKH�WLPH��/LVWLQJ�����VKRZV�DQ�H[DPSOH�RI�HUURU�KDQGOLQJ�DIWHU�D�6(/(&7VWDWHPHQW�
/LVWLQJ�����(UURU�+DQGOLQJ�$IWHU�D�6(/(&7 6WDWHPHQW
6(/(&7�H�LG� H�GHVFULSWLRQ)520�HUUDQG�H:+(5(�H�LG� �#LG
6(7�#DQ(UURU� �##(5525,)�#DQ(UURU��!���%(*,16(7�#DQ(UURU0HVVDJH� �
3UREOHP�ZLWK�VHOHFW���
*272�([LW+DQGOHU(1'

1RWH
([DPSOHV�RI�##(5525 SUREOHPV�\RX�FDQ�FDWFK�DIWHU�D�6(/(&7 VWDWHPHQW�DUH�

x $ULWKPHWLF�RYHUIORZ�DV�ZKHQ�\RX�&$67 D�YDOXH�WR�D�WRR�VPDOO�GDWD�W\SH�x 'LYLVLRQ�E\�]HUR�x 7LPHRXW�ZKHQ�D�ORFN�FRXOGQ
W�EH�JUDQWHG��DIWHU�/2&.B7,0(287 KDV�EHHQ�6(7 WR�D�YDOXH�GLIIHUHQW�WKDQ���

$OWKRXJK�LW
V�QRW�FRPPRQ��LW�LV�DOVR�VRPHWLPHV�DQ�HUURU�IRU�6(/(&7 LI�##52:&2817 LV����WKDW�LV��LW�PLJKW�EH�DQ�HUURU�LI�WKH�6(/(&7 GRHVQ
W�ILQG�DQ\�URZV���,Q�WKHVH�FDVHV��\RX�FDQ�HDVLO\�VZLWFK�WR�WKH�FRQVWUXFWLRQ�XVHG�IRU�,16(57��83'$7(��DQG�'(/(7( LQVWHDG�
(UURU�+DQGOLQJ�$IWHU�9LRODWLRQ�RI�D�%XVLQHVV�5XOH
)LQDOO\��WKH�IRXUWK�W\SLFDO�VLWXDWLRQ�IRU�HUURU�KDQGOLQJ�LV�RQH�LQ�ZKLFK�\RX�ILQG�WKDW�WKHUH�LV�D�SUREOHP��IRU�H[DPSOH��EHFDXVH�WKH�YDOXHV�RI�VRPH�RI�WKH�SDUDPHWHUV�DUHQ
W�DV�H[SHFWHG��,Q�RWKHU�ZRUGV��D�EXVLQHVV�UXOH�KDV�EHHQ�EURNHQ��,Q�/LVWLQJ������\RX�FDQ�VHH�H[DPSOH�FRGH�IRU�VXFK�D�VLWXDWLRQ�DQG�KRZ�WKH�HUURU�LV�KDQGOHG��$V�\RX�FDQ�VHH��WKH�KDQGOLQJ�RI�WKLV�VLWXDWLRQ�LV�VWUDLJKWIRUZDUG�
/LVWLQJ�����([DPSOH�&RGH�IRU�:KHQ�D�%XVLQHVV�5XOH�+DV�%HHQ�%URNHQ
,)�#SD\PHQW���#WKH([SHFWHG3D\PHQW�%(*,16(7�#DQ(UURU� ����������)RU�H[DPSOH���6(7�#DQ(UURU0HVVDJH� 
7KH�SURYLGHG�SD\PHQW�LV�WRR�ORZ�
*272�([LW+DQGOHU(1'

1RWH



1RWH�WKDW�LQ�/LVWLQJ������LW�ZRXOG�EH�YDOXDEOH�WR�DGG�WKH�UHDO�YDOXHV�RI�WKH�WZR�YDULDEOHV�WR�WKH�#DQ(UURU0HVVDJH VWULQJ�DV�ZHOO��3URYLGLQJ�LQIRUPDWLRQ�OLNH�WKLV�LV�LQYDOXDEOH�IRU�TXLFNO\�GHWHFWLQJ�ZKDW�WKH�SUREOHP�LV��7KH�UXQWLPH�FRVW�LV�PRVW�RIWHQ�QHJOLJLEOH��DW�OHDVW�ZKHQ�LW�LV�QRW�WKH�QRUPDO�VLWXDWLRQ��EXW�RQO\�DQ�DEQRUPDO�H[FHSWLRQ�

$Q�$GGLWLRQDO�6WRUHG�3URFHGXUH��-QVN(UURUB5DLVH��
$V�\RX�VDZ�LQ�/LVWLQJ������WKH�([LW+DQGOHU FHQWUDOL]HV�WKH�UDLVLQJ�RI�HUURUV�WKURXJK�D�VWRUHG�SURFHGXUH�FDOOHG�-QVN(UURUB5DLVH����,
G�OLNH�WR�GLVFXVV�WKH�LPSOHPHQWDWLRQ�RI�WKLV�VWRUHG�SURFHGXUH�EHIRUH�ZH�ORRN�DW�H[FHSWLRQ�KDQGOLQJ�LQ��1(7�FRPSRQHQWV�
/LVWLQJ�����VKRZV�WKH�ILUVW�SDUW�RI�WKH�LPSOHPHQWDWLRQ�RI�-QVN(UURUB5DLVH����$V�\RX�FDQ�VHH��WZR�SDUDPHWHUV�VHHP�D�ELW�REVFXUH�DW�ILUVW²#VSHFLILF(UURU0HVVDJH DQG�#VHYHULW\/HYHO��#VSHFLILF(UURU0HVVDJH LV�W\SLFDOO\�WKH�#DQ(UURU0HVVDJH IURP�WKH�FDOOHU�VWRUHG�SURFHGXUH�WKDW�JHWV�LWV�YDOXH�DV�FORVH�WR�ZKHQ�WKH�SUREOHP�KDV�EHHQ�IRXQG�DV�SRVVLEOH���<RX�KDYH�DOUHDG\�VHHQ�H[DPSOHV�RI�WKLV�LQ�/LVWLQJV�������������DQG�����
/LVWLQJ�����7KH�,PSOHPHQWDWLRQ�RI�-QVN(UURUB5DLVH����3DUW��
&5($7(�352&('85(�-QVN(UURUB5DLVH��#VRXUFH�XGGW6RXUFH��#HUURU�,17��#VSHFLILF(UURU0HVVDJH�XGGW(UURU0HVVDJH��#VHYHULW\/HYHO�,17� ����$6
'(&/$5(�#D%XIIHU�9$5&+$5�������#D6WDQGDUG(UURU0HVVDJH�XGGW(UURU0HVVDJH6(7�12&2817�216(7�#D%XIIHU� �


,)�#HUURU�! �������%(*,16(/(&7�#D%XIIHU� �M�GHVFULSWLRQ)520�MQVNHUURUBPHVVDJH�M:+(5(�M�LG� �#HUURU(1'

$V�\RX�VHH�LQ�/LVWLQJ������WKH�#VHYHULW\/HYHO JHWV�WKH�GHIDXOW�YDOXH�����DV�ZDV�WKH�FDVH�LQ�/LVWLQJ������7KHUH�ZDV�QR�H[SOLFLW�YDOXH�SURYLGHG�IRU�WKLV�SDUDPHWHU��ZKLFK�LV�PRVW�RIWHQ�WKH�FDVH���VR�WKH�GHIDXOW�YDOXH�ZLOO�EH�XVHG�
7KHQ��WZR�ORFDO�YDULDEOHV�DUH�GHFODUHG��,Q�#D%XIIHU��WKH�FRPSOHWH�VWULQJ�ZLOO�EH�FRQVWUXFWHG�WR�EH�XVHG�E\�5$,6(5525�� ODWHU��#D6WDQGDUG(UURU0HVVDJH LV�WKH�RSSRVLWH�RI�WKH�#VSHFLILF(UURU0HVVDJH SDUDPHWHU��,Q�#D6WDQGDUG(UURU0HVVDJH��,�ZLOO�VWRUH�D�VWULQJ�WKDW�,�PLJKW�ILQG�IURP�P\�FXVWRP�WDEOH�RI�HUURU�PHVVDJHV��$VVXPH�WKDW�HUURU�������LV�ODEHOOHG�DV�DQ�³8QH[SHFWHG�HUURU�´�,W�GRHVQ
W�KDYH�WR�EH�6(7 HDFK�DQG�HYHU\�WLPH�LW�LV�XVHG��LQGHHG��WKH�RQO\�WKLQJ�WKDW�VKRXOG�EH�6(7 ZKHQ�WKH�SUREOHP�RFFXUV�LV�FRQWH[W�VSHFLILF�LQIRUPDWLRQ�
1H[W��,�PDNH�D�IHZ�LQLWLDOL]DWLRQV�EHIRUH�,�UHDG�IURP�P\�FXVWRP�HUURU�PHVVDJH�WDEOH�WR�VHH�LI�WKHUH�LV�VWDQGDUGL]HG�WH[W�WR�EH�DGGHG�WR�WKH�HUURU�PHVVDJH�

1RWH
$V�,�KDYH�PHQWLRQHG�DOUHDG\��,�FRXOG�KDYH�XVHG�WKH�V\VPHVVDJHV WDEOH�LQVWHDG�RI�P\�FXVWRP�EXLOW�RQH��EXW�,�OLNH�WR�DGG�LQIRUPDWLRQ�WR�WKH�WDEOH��VXFK�DV�SUREDEOH�UHDVRQV��IRU�WKH�RSHUDWLRQ�VWDII�WR�XVH��7KLV�ZD\��WKH�GRFXPHQWDWLRQ�ZLOO�DOVR�EH�D�SDUW�RI�WKH�V\VWHP�DQG�\RX�FDQ��RI�FRXUVH��RXWSXW�WKH�³UHDVRQ´�FROXPQ�LQ�WKH�HUURU�ORJ�WRR��<RX�FDQ�DOVR�JLYH�WKLV�NLQG�RI�LQIRUPDWLRQ�IRU�WKH�UHVHUYHG�HUURU�FRGHV�VPDOOHU�WKDQ�������LQ�WKH�FXVWRP�WDEOH��7KDW�LV�QRW�SRVVLEOH�ZLWK�WKH�V\VPHVVDJHV WDEOH��,I�VR��\RX�KDYH�WR�FKDQJH�WKH�LPSOHPHQWDWLRQ�RI�-QVN(UURUB5DLVH�� VOLJKWO\�VR�WKDW�LW�GRHVQ
W�FKHFN�ZKHWKHU�WKH�YDOXH�LV�������RU�JUHDWHU�IRU�WKH�HUURU�EHIRUH�UHDGLQJ�IURP�WKH�FXVWRP�HUURU�PHVVDJH�WDEOH�

,Q�WKH�VHFRQG�SDUW�RI�WKH�LPSOHPHQWDWLRQ�RI�-QVN(UURUB5DLVH����DV�\RX�FDQ�VHH�LQ�/LVWLQJ������,�IRUPDW�DQ�;0/�VWULQJ�ZLWK�LQIRUPDWLRQ�DERXW�WKH�SUREOHP��7KLV�;0/�VWULQJ�ZLOO�VXEVHTXHQWO\�EH�XVHG�DV�WKH�VWULQJ�WR�5$,6(5525�� DQG�DOVR�IRU�WKH�WUDFH�FDOO��VLJQDOOLQJ�DQ�HUURU�
/LVWLQJ�����7KH�,PSOHPHQWDWLRQ�RI�-QVN(UURUB5DLVH����3DUW��
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5$,6(5525��#D%XIIHU��#VHYHULW\/HYHO����
(;(&�-QVN7UDFHB(UURU�#VRXUFH��#D%XIIHU
/LVWLQJ������VKRZV�DQ�H[DPSOH�RI�WKH�FRQWHQW�RI�#D%XIIHU IURP�/LVWLQJ�����
/LVWLQJ������([DPSOH�RI�WKH�&RQWHQW�RI�#D%XIIHU
�HUURUPHVVDJH�HUURU �������GHVFULSWLRQ �3UREOHP�ZLWK�LQVHUW���_8QH[SHFWHG�HUURU���VRXUFH �(UUDQGB,QVHUW�!
1RWH�WKDW�RQH�SUREOHP�ZLWK�FHQWUDOL]LQJ�WKH�HUURU�UDLVLQJ�LQ�7�64/��DV�,�GR�ZLWK�-QVN(UURUB5DLVH����LV�WKDW�\RX�ZLOO�JHW�LQFRUUHFW�VRXUFH�LQIRUPDWLRQZKHQ�\RX�H[HFXWH�WKH�VWRUHG�SURFHGXUH�IURP�64/�6HUYHU�4XHU\�$QDO\]HU��DV�\RX�FDQ�VHH�LQ�/LVWLQJ�������,QVWHDG�RI�WKH�IDXOW\�VWRUHG�SURFHGXUH��-QVN(UURUB5DLVH�� ZLOO�EH�PHQWLRQHG�DV�WKH�SUREOHPDWLF�VWRUHG�SURFHGXUH�DQG�WKH�OLQH�QXPEHU�ZKHUH�5$,6(5525�� ZDV FDOOHG��+RZHYHU��,�GRQ
W�FRQVLGHU�WKLV�D�ELJ�SUREOHP��HVSHFLDOO\�EHFDXVH�WKH�GHVFULSWLRQ�VWULQJ�ZLOO�FRQWDLQ�WKH�UHDO�VRXUFH�
/LVWLQJ������([DPSOH�RI�2XWSXW�LQ�64/�6HUYHU�4XHU\�$QDO\]HU��6KRZQ�ZLWK�/LQH�)HHGV�
6HUYHU��0VJ��������/HYHO�����6WDWH����3URFHGXUH�-QVN(UURUB5DLVH��/LQH���
�HUURU0HVVDJH�HUURU �������GHVFULSWLRQ �3URJUDPPLQJ�HUURU��,QFRUUHFW�SDUDPHWHU�_8QH[SHFWHG�HUURU�VRXUFH �DB(UUDQGB)HWFK/LVW�!

1RWH
:KHWKHU�LW
V�D�JRRG�LGHD�WR�VHQG�WKH�FRPSOHWH�#D%XIIHU WR�-QVN7UDFHB(UURU�� LV�RSHQ�WR�GLVFXVVLRQ��EHFDXVH�#VRXUFH ZLOO�EH�SURYLGHG�WZLFH��VR�WR�VSHDN²ERWK�DV�D�SDUDPHWHU�RQ�LWV�RZQ�DQG�DOVR�DV�SDUW�RI�WKH�#D%XIIHU��7KLV�LV�D�PLQRU�SUREOHP��EXW�RQH�WKDW�LV�SHUKDSV�ZRUWK�ORRNLQJ�DW�

1RWH�WKDW�ZKHQ�WKHUH�LV�D�YDOXH�LQ�##(5525 GLIIHUHQW�IURP����64/�6HUYHU�ZLOO�PDNH�D�5$,6(5525��FDOO�IRU�\RX��DQG�WKDW�ZLOO��RI�FRXUVH��QRW�EH�IRUPDWWHG�OLNH�WKH�RQH�LQ�/LVWLQJ�������7KH��1(7�FRGH�WKDW�H[DPLQHV�WKH�HUURU�VWDFN�DQG�ZULWHV�WR�WKH�HUURU�ORJ�LV�SUHSDUHG�DQG�ZLOO�UHIRUPDW�WKDW�5$,6(5525�� PHVVDJH�DFFRUGLQJO\� 7KLV�OHDGV�XV�QLFHO\�LQWR�H[FHSWLRQ�KDQGOLQJ�LQ��1(7��RXU�QH[W�VXEMHFW�RI�GLVFXVVLRQ�
+DQGOLQJ�([FHSWLRQV�LQ��1(7�&RPSRQHQWV
(UURU�KDQGOLQJ�LQ�7�64/�LV�KRSHOHVV��HYHQ�ZRUVH�WKDQ�LW�ZDV�LQ�9%���7KDQNIXOO\��WKH�H[FHSWLRQ�KDQGOLQJ�LQ��1(7�LV�VWDWH�RI�WKH�DUW��&HUWDLQO\��,�WKLQN�H[FHSWLRQ�KDQGOLQJ�LQ��1(7�DOVR�KDV�LWV�FDYHDWV��$V�\RX�NQRZ��,�DOZD\V�WDNH�SULGH�LQ�WU\LQJ�WR�ILQG�LVVXHV�ZLWK�HYHU\WKLQJ��EXW�H[FHSWLRQ�KDQGOLQJ�LQ��1(7�LV�ZRQGHUIXO�WR�ZRUN�ZLWK�
0RVW�ERRNV�DERXW��1(7�SURJUDPPLQJ�LQFOXGH�D�FKDSWHU�RQ�KRZ�H[FHSWLRQ�KDQGOLQJ�ZRUNV�DQG�LV�SURJUDPPHG�LQ��1(7��,
P�QRW�JRLQJ�WR�GLVFXVV�DOO�WKH�GHWDLOV�LQ�WKLV�VHFWLRQ��LQVWHDG��,�ZLOO�IRFXV�RQ�WKH�VWUDWHJLHV�SDUWLFXODU�WR�WKH�VHUYHU�VLGH�OD\HUV�DQG�DSSO\�WKH�WHFKQLTXH�WR�WKH�DUFKLWHFWXUH�DQG�RWKHU�SUHYLRXV�GLVFXVVLRQV�\RX
YH�UHDG�DERXW�LQ�WKLV�ERRN��1RWH�WKDW�,�XVH�WKH�ZRUGV�³H[FHSWLRQ�KDQGOLQJ´�LQVWHDG�RI�³HUURU�KDQGOLQJ´�LQ�WKLV�VHFWLRQ��:KHQ�LW�FRPHV�WR�9%��DQG�7�64/��WKH�PRVW�FRPPRQ�WHUP�WR�XVH�LV�³HUURU�KDQGOLQJ�´�EXW�LQ��1(7��LW
V�PRVWO\�UHIHUUHG�WR�DV³H[FHSWLRQ�KDQGOLQJ�´

1RWH
$V�,�VDLG��WKHUH�LV�D�ZHDOWK�RI�LQIRUPDWLRQ�DERXW�H[FHSWLRQ�KDQGOLQJ�DYDLODEOH�WR�\RX��,I�\RX�ZDQW�WR�OHDUQ�PRUH�DERXW�KDQGOLQJ�H[FHSWLRQV��VHH�'DQLHO�$SSOHPDQ
V�0RYLQJ�WR�9%�1(7��6WUDWHJLHV��&RQFHSWV��DQG�&RGH�DQG�.HLWK�)UDQNOLQ
V�9%�1(7�IRU�'HYHORSHUV�� <RX�VKRXOG�DOVR�UHDG�(ULF�*XQQHUVRQ
V�DUWLFOHV��´:ULWLQJ�([FHSWLRQDO�&RGH �́ DQG�´7KH�:HOO�7HPSHUHG�([FHSWLRQ� �́ )LQDOO\��D�YHU\�JRRG�ZKLWH�SDSHU�LV�.HQQ\�-RQHV�DQG�(GZDUG�-H]LHUVNL
V�´([FHSWLRQ�0DQDJHPHQW�LQ��1(7� �́
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,
G�OLNH�WR�VWDUW�WKLV�VHFWLRQ�E\�UHFDSSLQJ�KRZ�,�WKLQN�7U\��&DWFK��DQG�)LQDOO\ VKRXOG�EH�XVHG�
5HFDS�RI�WKH�%DVLF�6WUXFWXUH�RI�7U\��&DWFK��DQG�)LQDOO\
$OWKRXJK�ZH�GLVFXVVHG�WKH�EDVLF�VWUXFWXUH�RI�7U\��&DWFK��DQG�)LQDOO\ LQ�&KDSWHU����OHW
V�UHFDS�WKH�EDVLF�LGHDV��$VVXPH�WKDW�\RX�DUH�JRLQJ�WR�XVH�D�UHVRXUFH²VD\�DQ�LQVWDQFH�RI�D�FODVV�FDOOHG�GR(UUDQG DQG�D�PHWKRG�FDOOHG�(VFDODWH��²WR�FKHFN�ZKHWKHU�DQ�HUUDQG�LV�ROG�HQRXJK�DQG�LPSRUWDQW�HQRXJK�WR�HVFDODWH�WR�WKH�QH[W�OHYHO�RI�SUREOHP�VROYHUV��,Q�WKLV�FDVH��WKH�LQVWDQWLDWLRQ�RI�WKH�REMHFW�LV�XVXDOO\�GRQH�EHIRUH�WKH�ILUVW�7U\ FODXVH��,I�WKH�LQVWDQWLDWLRQ�IDLOV��WKH�SUHYLRXV�PHWKRG�LQ�WKH�FDOO�VWDFN�ZLOO�KDQGOH�WKH�H[FHSWLRQ��7KLV�LV�VLPLODU�WR�ZKHQ�8VLQJ�� LV�XVHG�LQ�&����,QVWDQWLDWLRQV�VHOGRP�IDLO��EXW�LI�\RX�ILQG�WKLV�LV�D�SUREOHP��\RX�FDQ�DOZD\V�DGG�DQ�RXWHU�7U\ EORFN�WR�WKH�VWUXFWXUH�,
P�SURSRVLQJ�KHUH���:KHQ�WKH�UHVRXUFH�LV�XVHG��LW�ZLOO�EH�SURWHFWHG�E\�D�7U\EORFN��)LQDOO\��D�)LQDOO\ EORFN�ZLOO�FDOO�,'LVSRVDEOH
V 'LVSRVH���
7KLV�LV�PRUH�RU�OHVV�ZKDW�ZH�GLVFXVVHG�LQ�&KDSWHU����%XW�ZKDW�VKRXOG�EH�GRQH�EHWZHHQ�7U\ DQG�)LQDOO\ LI�WKHUH�LV�DQ�H[FHSWLRQ"�7KLV�VHFWLRQ�GLVFXVVHV�WKLV�VFHQDULR�IXUWKHU�
6HYHQ�'LIIHUHQW�$SSURDFKHV�IRU�+DQGOLQJ�DQ�([FHSWLRQ
7KHUH�DUH�DFWXDOO\�PRUH�WKDQ�VHYHQ�DSSURDFKHV�IRU�KRZ�WR�KDQGOH�DQ�H[FHSWLRQ��EHFDXVH�WKHUH�DUH�PRUH�FRPELQDWLRQV�WKDQ�WKRVH�,
P�DERXW�WR�H[SODLQ��,�KDYH�FKRVHQ�WR�GLVFXVV�RQO\�VHYHQ�FDVHV�EHFDXVH��E\�GRLQJ�VR��,�WRXFK�RQ�DOO�WKH�EDVLF�³LQJUHGLHQWV�´�%HIRUH�ZH�JHW�WR�WKH�H[DPSOHV��OHW
V�WDNH�D�ORRN�DW�WKH�GLIIHUHQW�HOHPHQWV�RI�H[FHSWLRQ�KDQGOLQJ�DQG�WKH�FRPELQDWLRQV�WKDW�DUH�SRVVLEOH�

x &DWFK² :LOO�WKH�H[FHSWLRQ�EH�FDXJKW�RU�QRW"x &RPSHQVDWH² :LOO�WKHUH�EH�FRGH�FRPSHQVDWLQJ�RU�DFWLQJ�EHFDXVH�RI�WKH�H[FHSWLRQ"x 7KURZ² +RZ�VKRXOG�WKH�H[FHSWLRQ�EH�UDLVHG�EDFN�WR�WKH�FDOOLQJ�PHWKRG"�7KHUH�DUH�VHYHUDO�PHFKDQLVPV�IRU�WKURZLQJ�DQ�H[FHSWLRQ��)LUVW��\RX�FDQ�XVH�7KURZ MXVW�WR�UHWKURZ�WKH�H[FHSWLRQ��7KURZ�H WR�WKURZ�D�QHZ�H[FHSWLRQ�RI�WKH�VDPH�W\SH�WKDW�ZDV�FDXJKW��DQG�7KURZ�1HZ WR�WKURZ�D�QHZ�H[FHSWLRQ�RI�DQRWKHU�W\SH���,�ZLOO�GLVFXVV�WKH�GLIIHUHQFHV�ODWHU�LQ�WKLV�VHFWLRQ��x ,QQHU² :LOO�WKH�FDXJKW�H[FHSWLRQ�EH�ZUDSSHG�DV�DQ�LQQHU�H[FHSWLRQ�DQG�VHQW�ZLWK�WKH�7KURZ VR�WKDW�WKH�UHFHLYHU�FDQ�VHH�ERWK�WKH�H[FHSWLRQ�DQG�WKH�SUHYLRXV�H[FHSWLRQ"
<RX�FDQ�VHH�WKDW�WKHUH�DUH����FRPELQDWLRQV�RI�WKHVH�HOHPHQWV�LQ�7DEOH������7R�JLYH�DQ�H[DPSOH�RI�KRZ�WR�VUHDG�WKH�WDEOH��OHW
V�WDNH�D�ORRN�DW�WKH�WKLUG�H[DPSOH�LQ�WKH�WDEOH��7KHUH��WKH�H[FHSWLRQ�ZLOO�EH�FDXJKW��EXW�QR�FRPSHQVDWLQJ�DFWLRQ�ZLOO�EH�XVHG��7KH�H[FHSWLRQ�ZLOO�EH�UDLVHG�WR�WKH�FDOOHU�E\�XVLQJ�7KURZ��EXW�ZLWKRXW�ZUDSSLQJ�WKH�RULJLQDO�H[FHSWLRQ�DV�DQ�LQQHU�H[FHSWLRQ�WR�WKH�7KURZVWDWHPHQW�

7DEOH �����&RPELQDWLRQV�RI�([FHSWLRQ�+DQGOLQJ�(OHPHQWV�DQG�7KHLU�9DOLGLW\&RPELQDWLRQ &DWFK &RPSHQVDWH 7KURZ ,QQHU� 1R � � �� <HV 1R 1R �� <HV 1R 7KURZ 1R� <HV 1R 7KURZ <HV� <HV 1R 7KURZ�H 1R� <HV 1R 7KURZ�H <HV� <HV 1R 7KURZ�1HZ 1R� <HV 1R 7KURZ�1HZ <HV� <HV <HV 1R ��� <HV <HV 7KURZ 1R�� <HV <HV 7KURZ <HV�� <HV <HV 7KURZ�H 1R�� <HV <HV 7KURZ�H <HV�� <HV <HV 7KURZ�1HZ 1R�� <HV <HV 7KURZ�1HZ <HV
/HW
V�QRZ�ORRN�DW�WKH�VHYHQ�PRVW�W\SLFDO�DSSURDFKHV�IRU�KRZ�WRKDQGOH�DQ�H[FHSWLRQ�
'RQ
W�&DWFK
,I�\RX�GRQ
W�KDYH�D�&DWFK EORFN��\RX�ZRQ
W�&DWFK WKH�H[FHSWLRQ��DQG�LW�ZLOO�EXEEOH�XS�WKH�FDOO�VWDFN��,Q�9%���WKLV�DSSURDFK�ZDV�XQFRPPRQ�EHFDXVH�RI�WKH�QHFHVVLW\�RI�DOZD\V�H[SOLFLWO\�FOHDQLQJ�XS�DOO�PHWKRG�LQVWDQWLDWHG�UHVRXUFHV�LQ�WKH�PHWKRG��7KHUHIRUH��HUURUV�KDG�WR�EH�FDXJKW�ORFDOO\�WR�DOORZ�
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WKH�PHWKRG�WR�GR�WKH�FOHDQXS�EHIRUH�UHUDLVLQJ�WKH�HUURU��7KLV�LV�QRW�D�SUREOHP�LQ��1(7�EHFDXVH�\RX�KDYH�WKH�)LQDOO\ FODXVH��VR�WKH�FOHDQXS�LV�GHFRXSOHG�IURP�WKH�FDWFKLQJ�RI�H[FHSWLRQV�
1RWH
7KLV�LV�QRW�WR�VD\�WKDW�H[SOLFLW�FOHDQXS�LVQ
W�LPSRUWDQW�LQ��1(7��,
P�VXUH�\RX�UHPHPEHU�WKH�GLVFXVVLRQ�DERXW�,'LVSRVDEOH IURP�&KDSWHU����:KHQ�\RX�LQVWDQWLDWH�UHVRXUFHV�WKDW�LPSOHPHQW�,'LVSRVDEOH DW�WKH�PHWKRG�OHYHO��WKH\�VKRXOG�DOZD\V�EH�GLVSRVHG�RI�LQ�D�)LQDOO\ EORFN�

,I�\RX
UH�QRW�JRLQJ�WR�GR�DQ\WKLQJ�VSHFLDO�ZLWK�D�SUREOHP�ORFDOO\��WKHUH�LV�UHDOO\�QR�SRLQW�LQ�FDWFKLQJ�WKH�H[FHSWLRQ�DW�DOO��2I�FRXUVH��VRRQHU�RU�ODWHU�\RX�ZLOO�KDYH�WR�&DWFK WKH�H[FHSWLRQ��EXW�WKLV�GRHVQ
W�QHFHVVDULO\�PHDQ�LW�KDV�WR�EH�DW�WKH�ORZHVW�OHYHO�
7KLV�VROXWLRQ²QRW�XVLQJ�&DWFK DW�DOO²LV�WKH�HDV\�RQH��/HW
V�QRZ�WXUQ�RXU�DWWHQWLRQ�WR�WHFKQLTXHV�WR�XVH�ZKHQ�H[FHSWLRQV�DUH�FDXJKW�&DWFK DQG�(DW
,W
V�YHU\�VLPSOH�MXVW�WR�&DWFK DQ�H[FHSWLRQ�DQG�WKHQ�QRW�GR�DQ\WKLQJ�DERXW�LW��,W
V�GRDEOH��EXW�LW
V�MXVW�DV�GDQJHURXV��DV�LW�LV�IRU�RWKHU�SODWIRUPV��,I�\RX�WUHDW�YHU\�VSHFLILF�H[FHSWLRQV�WKLV�ZD\��RI�FRXUVH�LW�ZRQ
W�EH�D�SUREOHP��EXW�LI�\RX�KDYH�D�ODVW�UHVRUW�&DWFK WKDW�HDWV�HYHU\�SUREOHP��WKHUH�LV�SRWHQWLDOO\�D�KLJK�ULVN�RI�IXWXUH�EXJV�RFFXUULQJ�&DWFK DQG�&RPSHQVDWH
6RPHWLPHV�\RX�ILQG�WKDW�\RX�FDQ�&DWFK DQ�H[FHSWLRQ��LQYHVWLJDWH�LW��DQG�WKHQ�XVH�VRPH�FRPSHQVDWLQJ�FRGH�WKDW�GHDOV�ZLWK�WKH�H[FHSWLRQ�DV�D�ZKROH�VR�\RX�GRQ
W�KDYH�WR�UDLVH�D�QHZ�H[FHSWLRQ�WR�WKH�FDOOHU��$�W\SLFDO�H[DPSOH�ZRXOG�EH�D�UHWU\�PHFKDQLVP�&DWFK DQG�7KURZ
:KHQ�\RX�XVH�&DWFK DQG�7KURZ��\RX�DUH�PRUH�RU�OHVV�VD\LQJ�WKDW�\RX�KDG�WR�&DWFK WKH�H[FHSWLRQ�EHFDXVH�\RX�KDG�WR�XVH�VRPH�FRPSHQVDWLQJ�FRGH��EXW�WKHQ�\RX�GRQ
W�ZDQW�WR�GHDO�ZLWK�WKH�UHDO�H[FHSWLRQ��5DWKHU��\RX�ZDQW�WKH�FDOOHU�WR�WDNH�FDUH�RI�WKDW�VR�\RX�MXVW�UHWKURZ�WKH�H[FHSWLRQ��<RX�ZLOO�ODWHU�VHH�WKDW�WKLV�PLJKW�EH�D�FRPPRQ�DSSURDFK�IRU�WUDQVDFWLRQDO�VHUYLFHG�FRPSRQHQWV�ZKHQ�$XWR&RPSOHWH LVQ
W�XVHG�
&DWFK DQG�7KURZ�H
&DWFKLQJ�DQ�H[FHSWLRQ²IRU�H[DPSOH��$V�([FHSWLRQ²DQG�WKHQ�XVLQJ�WKDW�YDULDEOH�WR�7KURZ LV�RIWHQ�D�EDG�KDELW�WR�JHW�LQWR��,W�PHDQV�WKDW�\RX�WUHDW�DOO�H[FHSWLRQV�DV�RQH�DQG�WKHQ�\RXJLYH�WKDW�LQIRUPDWLRQ�WR�WKH�FDOOHU��,I�\RX�XVH�DQ�LQQHU�H[FHSWLRQ��LW�LV�SRVVLEOH�IRU�WKH�FDOOHU�WR�ILQG�WKH�SUHYLRXV�H[FHSWLRQ��EXW�WKLV�LV�QRW�WKH�ZD\�WKH�FDOOHU�ZDQWV�WR�ILQG�RXW�ZKDW�WKH�SUREOHP�ZDV��7KH�FDOOHU�ZLOO�KDYH�WR�XVH�PXFK�WRR�PXFK�FRGH�LQ�WKLV�VLWXDWLRQ�

1RWH
,�KDYH�GHFLGHG�WR�XVH�H IRU�H[FHSWLRQV��HYHQ�WKRXJK�LW�LV�DOVR�WKH�FRPPRQ�YDULDEOH�QDPH�IRU�HYHQWV��,W�VKRXOG�EH�REYLRXV�IURP�WKH�FRQWH[W�ZLWK�ZKLFK�ZH�DUH�GHDOLQJ�

&DWFK DQG�7KURZ�1HZ
:LWK�&DWFK DQG�7KURZ�1HZ��WKH�H[FHSWLRQ�LV�FDXJKW��EXW�ZKHQ�LW
V�WLPH�WR�UDLVH�DQ�H[FHSWLRQ��D�QHZ�H[FHSWLRQ�LV�FUHDWHG�DQG�WKURZQ��7KLV�VROXWLRQ�LV�W\SLFDO�DW�³ERUGHUV�´�VXFK�DV�LQ�WKH�FODVVHV�LQ�WKH�$SSOLFDWLRQ�OD\HU��VR�WKDW�WKH�FRQVXPHU�ZLOO�RQO\�VHH�QLFH��QHDW�H[FHSWLRQV��2QO\�VKRZ�WKH�FRQVXPHU�H[FHSWLRQV�WKDW�\RX�KDYH�GRFXPHQWHG�DV�FRPLQJ�IURP�\RX�DQG�H[FHSWLRQV�WKDW�UHYHDO�DV�OLWWOH�DV�SRVVLEOH�DERXW�\RXU�LQQHU�ZRUNLQJV��)RU�H[DPSOH��LI�\RX�OHW�WKH�FRQVXPHU�UHFHLYH�D�VHUYLFHG�FRPSRQHQW�UHODWHG�H[FHSWLRQ��\RX�KDYH�UHYHDOHG�LQIRUPDWLRQ�WR�WKH�FRQVXPHU�WKDW�KH�RU�VKH�VKRXOGQ
W�NQRZ�&DWFK DQG�7KURZ �LQ�$Q\�:D\��ZLWK�,QQHU�([FHSWLRQ
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$V�ORQJ�DV�7KURZ LV�XVHG�ZLWKRXW�DQ�LQQHU�H[FHSWLRQ��WKH�UHFHLYHU�RI�WKH�H[FHSWLRQ�ZRQ
W�NQRZ�WKDW�WKHUH�ZHUH�SUHYLRXV�H[FHSWLRQV�RU�ZKDW�WKRVH�H[FHSWLRQV�ZHUH��7KLV�LV��RI�FRXUVH��XQIRUWXQDWH�LQ�VRPH�VLWXDWLRQV���2QH�H[DPSOH�LV�UHJDUGLQJ�WKH�HUURU�ORJJLQJ�VROXWLRQ�SURSRVHG�LQ�&KDSWHU����7KHUHIRUH��LQ�PRVW�VLWXDWLRQV�ZKHQ�\RX�XVH�7KURZ DIWHU�&DWFK��\RX�VKRXOG�DOVR�ZUDS�WKH�FDXJKW�H[FHSWLRQ�DV�DQ�LQQHU�H[FHSWLRQ�
7R�VLPSOLI\�DGMXVWLQJ�WR�WKH�HUURU�ORJJLQJ�SURWRFRO��,�SURSRVH�WKDW�D�KHOSHU�EH�XVHG�IRU�UDLVLQJ�H[FHSWLRQV��,�FDOO�WKH�KHOSHU�PHWKRG�-QVN�,QVWUXPHQWDWLRQ�(UU�5DLVH����GLVFXVVHG�LQ�WKH�QH[W�VHFWLRQ�
0\�&HQWUDOL]HG�0HWKRG�IRU�5DLVLQJ�([FHSWLRQV
:LWKRXW�IXUWKHU�DGR��/LVWLQJ������VKRZV�WKH�5DLVH�� PHWKRG�RI�WKH�-QVN�,QVWUXPHQWDWLRQ�(UUKHOSHU�FODVV�
/LVWLQJ������,PSOHPHQWDWLRQ�RI�-QVN�,QVWUXPHQWDWLRQ�(UU�5DLVH��
3XEOLF�6KDUHG�)XQFWLRQ�5DLVH�%\9DO�H[FHSWLRQ7R7KURZ�$V�([FHSWLRQ��B%\9DO�FDXJKW([FHSWLRQ�$V�([FHSWLRQ��B%\9DO�ORJ�$V�%RROHDQ��B%\9DO�H[H2U'OO1DPH�$V�6WULQJ��B%\9DO�VRXUFH�$V�6WULQJ��B%\9DO�XVHU,G�$V�6WULQJ��$V�([FHSWLRQ

,I�ORJ�7KHQ-QVN�,QVWUXPHQWDWLRQ�(UU�/RJ�H[H2U'OO1DPH��BVRXUFH��FDXJKW([FHSWLRQ��XVHU,G�(QG�,I
-QVN�,QVWUXPHQWDWLRQ�7UDFH(UURU�H[H2U'OO1DPH��VRXUFH��BFDXJKW([FHSWLRQ��XVHU,G�5HWXUQ�H[FHSWLRQ7R7KURZ(QG�)XQFWLRQ
1RWH
7KH�FRGH�LQ�/LVWLQJ������ORRNV�D�ELW�XQLQWXLWLYH��%H�SDWLHQW��LW�ZLOO�EH�H[SODLQHG�LQ�MXVW�D�IHZ�SDUDJUDSKV�

,W�LV�ZRUWK�PHQWLRQLQJ�WKDW�LI�WKH�ORJ SDUDPHWHU�LV�7UXH��QR�LQQHU�H[FHSWLRQ�ZLOO�EH�XVHG�ZKHQ�WKURZLQJ�WKH�H[FHSWLRQ��7KH�UHDVRQ�LV�WKDW�\RXU�FRQVXPHUV�ZLOO�SUREDEO\�UHFHLYH�WKH�H[FHSWLRQ��DQG�\RX�GRQ
W�ZDQW�WKHP�WR�JHW�DOO�WKH�LQIRUPDWLRQ�DERXW�SUHYLRXV�H[FHSWLRQV�
,�LQLWLDOO\�SODQQHG�WR�OHW�WKH�KHOSHU�GR�WKH�7KURZ WRR��EXW�WKH�PDLQ�GUDZEDFN�ZLWK�KDYLQJ�D�KHOSHU�IRU�UDLVLQJ�H[FHSWLRQV�LV�WKDW�WKH�H[FHSWLRQ�VWDFN�LV�DIIHFWHG�ZLWK�PRUH�FDOOV�WKDQ�DUH�FRQFHSWXDOO\�LQYROYHG��7KH�7KURZ ZLOO�KDSSHQ�LQ�WKH�ZURQJ�PHWKRG��VR�WR�VSHDN��7KLV�ZRXOGQ
W�EH�D�SUREOHP�IRU�P\�HUURU�ORJJLQJ�VROXWLRQ��EHFDXVH�,�FRXOG�ILOWHU�RXW�FDOOV�WR�P\�5DLVH�� PHWKRG��+RZHYHU��LW�FDQ�EH�D�SUREOHP�IRU�RWKHU�FRQVXPHUV�ZKR�ZDQW�WR�EURZVH�WKH�H[FHSWLRQ�VWDFN��$SDUW�IURP�WKLV��,�ILQG�WKHUH�DUH�PDLQO\�DGYDQWDJHV�WR�WKLV�VROXWLRQ��)RU�H[DPSOH��ORJJLQJ�DQ�H[FHSWLRQ�GRHVQ
W�QHHG�DQRWKHU�PHWKRG�FDOO��D�FHUWDLQ�H[FHSWLRQ�KDQGOLQJ�SURWRFRO�LV�IRUFHG��SRVLWLYHO\��RQ�WKH�FRPSRQHQWV��DQG�LI�\RX�ZDQW�WR�FKDQJH�H[FHSWLRQ�KDQGOLQJ�EHKDYLRU��\RX�KDYH�RQO\�RQH�SODFH�WR�JR��7R�HOLPLQDWH�WKH�ODVW�GUDZEDFN��WKH�H[FHSWLRQ�VWDFN�EHLQJ�DIIHFWHG���,�XVH�D�OLWWOH�OHVV�LQWXLWLYH�FDOO�WR�WKH�5DLVH�� PHWKRG��,Q�/LVWLQJ�������\RX�FDQ�VHH�ZKHQ�5DLVH�� LV�EHLQJ�FDOOHG�IURP�D�&DWFK EORFN�
/LVWLQJ������5DLVH�� &DOOHG�IURP�D�&DWFK %ORFN
&DWFK�H�$V�([FHSWLRQ'LP�D1HZ([FHSWLRQ�$V�1HZ�([FHSWLRQ�([FHSWLRQV�8QH[SHFWHG([FHSWLRQ�7KURZ�5DLVH�D1HZ([FHSWLRQ��H��B7UXH��$VVHPEO\*OREDO�H[H2U'OO1DPH��WKH6RXUFH�����
7KH�FRGH�LQ�/LVWLQJ������DOVR�KHOSV�H[SODLQ�WKH�LPSOHPHQWDWLRQ�RI�WKH�5DLVH�� PHWKRG�VKRZQ�LQ�/LVWLQJ�������$V�\RX�FDQ�VHH��WKH�7KURZ LV�DFWXDOO\�WDNHQ�FDUH�RI�E\�WKH�&DWFK EORFN�LWVHOI��QRW�E\�WKH�5DLVH�� PHWKRG��%HFDXVH�RI�WKLV� WKH�H[FHSWLRQ�VWDFN�LVQ
W�DIIHFWHG��EXW�WKH�HUURU�ORJJLQJ�DQG�WUDFLQJ�LV�VWLOO�FHQWUDOL]HG�WR�WKH�5DLVH�� PHWKRG�
,Q�WKH�FRGH�LQ�/LVWLQJ�������WKH�ORJ SDUDPHWHU�LV�7UXH��DQG�D1HZ([FHSWLRQ GRHVQ
W�JHW�DQ�LQQHU�H[FHSWLRQ��7KLV�FRGH�LV�H[WUDFWHG�IURP�DQ�HQWU\�PHWKRG�LQ�WKH�$SSOLFDWLRQ�OD\HU�
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$OVR�ZRUWK�PHQWLRQLQJ�DERXW�/LVWLQJ������LV�WKDW�([FHSWLRQV�8QH[SHFWHG([FHSWLRQ LV�D�FRQVWDQW��FRQWDLQLQJ�WKH�YDOXH��8QH[SHFWHG�([FHSWLRQ��
1RWH
(YHQ�WKRXJK�,�GLGQ
W�VKRZ�LW�KHUH��WKHUH�LV�DOVR�D�6HUYLFHG(UU FODVV�WKDW�XVHV�WKH�6HUYLFHG7UDFH FODVV�IRU�WUDFLQJ��,�GLVFXVVHG�WKLV�LQ�&KDSWHU���

'LIIHUHQW�6WUDWHJLHV�IRU�'LIIHUHQW�/D\HUV
,W
V�EHHQ�D�ZKLOH�VLQFH ,�SUHVHQWHG�P\�DUFKLWHFWXUH�SURSRVDO�LQ�&KDSWHU����³$UFKLWHFWXUH�´�<RX
OO�UHFDOO�WKDW�WKH�%XVLQHVV�WLHU�KDV�WKUHH�OD\HUV²WKH�$SSOLFDWLRQ�OD\HU��WKH�'RPDLQ�OD\HU��DQG�WKH�3HUVLVWHQW�$FFHVV�OD\HU��)LJXUH�����SUHVHQWV�WKH�DUFKLWHFWXUH�IRU�\RXU�UHYLHZ�

)LJXUH������7LHUV�DQG�OD\HUV�LQ�WKH�DUFKLWHFWXUH�

:KHQ�ZH�FRQVLGHU�H[FHSWLRQ�KDQGOLQJ�LQ�WHUPV�RI�P\�DUFKLWHFWXUDO�SURSRVDO��ZH�PXVW�ORRN�DW�ZKHWKHU�DOO�OD\HUV�PXVW�FDWFK�H[FHSWLRQV�RU�QRW��,�QRWHG�HDUOLHU�WKDW�LI�\RX�DUHQ
W�JRLQJ�WR�GR�DQ\WKLQJ�ZLWK�DQ�H[FHSWLRQ��GRQ
W�FDWFK�LW��2Q�WKH�RWKHU�KDQG��VRRQHU�RU�ODWHU�\RX�UHDFK�WKH�HQWU\�SRLQW��ZKLFK�LV�WKH�$SSOLFDWLRQ�OD\HU��<RX�WKHQ�KDYH�WR�GHFLGH�ZKDW�WKH�H[FHSWLRQ�ZLOO�ORRN�OLNH�IRU�WKH�FRQVXPHU�
1RWH
,W
V�SUREDEO\�DOVR�WKH�FDVH�WKDW�RQO\�WKH�$SSOLFDWLRQ�OD\HU�ZLOO�ORJ�SUREOHPV��<RX�GHFLGH�WKLV�E\�JLYLQJ�7UXH WR�WKH�ORJ SDUDPHWHU�RI�WKH�5DLVH�� PHWKRG�SUHYLRXVO\�GLVFXVVHG�

$V�,�VDLG�LQ�&KDSWHU����WKH�&RQVXPHU�+HOSHU�OD\HU�ZLOO�WUDQVODWH�H[FHSWLRQ�LQIRUPDWLRQ�IURP�SURJUDPPLQJ�LQIRUPDWLRQ�WR�XVHU�IULHQGO\�LQIRUPDWLRQ��:KHQ�,�VDLG�WKDW��,�ZDV�WKLQNLQJ�DERXW�ZKDW�WH[W�WR�H[SRVH��7KH�SURJUDPPHU�RI�WKH�FRQVXPHU�ZDQWV�WR�VHH�GHVFULSWLYH�LQIRUPDWLRQ�IURP�WKH�$SSOLFDWLRQ�OD\HU��EXW�RQ�QR�DFFRXQW�VKRXOG�\RX�H[SRVH�VHQVLWLYH�LQIRUPDWLRQ��<RX�QHHG�WR�VWULNH�D�GHOLFDWH�EDODQFH�
&RGH�ZLWK�0DQXDO�9RWLQJ
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,Q�&KDSWHU����,�UHFRPPHQGHG�\RX�XVH�$XWR&RPSOHWH�� IRU�WKH�PHWKRGV�RI�\RXU�WUDQVDFWLRQDO�FODVVHV��+RZHYHU��VRPHWLPHV�\RX�QHHG�WR�PDQXDOO\�YRWH�IRU�WKH�RXWFRPH�RI�DXWRPDWLF�WUDQVDFWLRQV��2I�FRXUVH��WKLV�LV�HDV\�WR�GR��EXW�LW�DOVR�IRUFHV�\RX�WR�&DWFK H[FHSWLRQV��HYHQ�ZKHQ�\RX�KDYH�SUHIHUUHG�WR�OHDYH�WKDW�WR�WKH�FDOOHU�LQVWHDG�
1RWH
,I�\RX�IROORZ�WKH�DUFKLWHFWXUH�WKDW�,�SURSRVHG�LQ�&KDSWHU����WKH�QHHG�IRU�QHJDWLYH�YRWLQJ��ZKLFK�IRUFHV�D�&DWFK��ZRQ
W�EH�D�SUREOHP��HYHQ�LI�\RX�FDQ
W�XVH�$XWR&RPSOHWH����7KLV�LV�EHFDXVH�\RX�ZLOO�QRUPDOO\�RQO\�KDYH�RQH�PHWKRG�WR�GR�WKH�YRWLQJ��DQG�LW�ZLOO�EH�ORFDWHG�LQ�WKH�$SSOLFDWLRQ�OD\HU��ZKLFK�ZLOO�QHHG�WR�&DWFK WKH�H[FHSWLRQ�DQ\ZD\�

7KHUH�DUH�WZR�FRPPRQ�VW\OHV�WR�FKRRVH�IURP�ZKHQ�XVLQJ�PDQXDO�YRWLQJ��)RU�VLPSOLFLW\
V�VDNH��,
P�DVVXPLQJ�\RX�XVH�6HW&RPSOHWH���6HW$ERUW�� IRU�WKH�YRWLQJ��,Q�WKH�ILUVW�FDVH��\RX�VWDUW�WKH�7U\EORFN�E\�XVLQJ�6HW$ERUW�� DQG�WKHQ�WKH ODVW�VWDWHPHQW�RI�WKH�7U\ EORFN�LV�6HW&RPSOHWH����7KLV�PHDQV�WKDW�LI�\RX�UHDFK�WKH�ODVW�VWDWHPHQW�RI�WKH�7U\ EORFN��WKH�PHWKRG�YRWHV�\HV��RWKHUZLVH��WKH�YRWH�LV�QR�
7KH�VHFRQG�DSSURDFK�LV�WR�PRYH�6HW$ERUW�� WR�HDFK�RI�WKH�&DWFK EORFNV��7KLV�XVXDOO\�UHTXLUHV�D�OLWWOH�PRUH�ZRUN��DQG�WKHUH�LV�WKH�ULVN�WKDW�\RX�PLJKW�IRUJHW�WR�DGG�6HW$ERUW�� WR�RQH�&DWFK EORFN��2Q�WKH�RWKHU�KDQG��WKHUH�LV�DOVR�D�EHWWHU�FKDQFH�WR�FRQWURO�WKH�YRWLQJ��EHFDXVH�\RX�PLJKW�QRW�ZDQW�WR�YRWH�QR LQ�WKH�FDVH�RI�FHUWDLQ�H[FHSWLRQV�
:ULWLQJ�<RXU�2ZQ�([FHSWLRQ�&ODVVHV
:KHQ�\RX�ZDQW�WR�UDLVH�H[FHSWLRQV�WKDW�DUHQ
W�DOUHDG\�IRXQG�LQ�WKH��1(7�)UDPHZRUN��\RX�VKRXOG�JDWKHU�WKRVH�H[FHSWLRQV�DV�VXEFODVVHV�WR�D�FXVWRP�H[FHSWLRQ�FODVV�WKDW�LQKHULWV�IURP�$SSOLFDWLRQ([FHSWLRQ��,I�ZH�DVVXPH�\RXU�VXSHUFODVV�LV�FDOOHG�$FPH([FHSWLRQ��WKH�FRQVXPHU�FDQ�HDVLO\�JURXS�LWV�&DWFK EORFNV�WR�VHH�ZKHWKHU�WKH�H[FHSWLRQ�LV�FRPLQJ�IURP�\RXU�DSSOLFDWLRQ��DW�OHDVW�LI�WKH�H[FHSWLRQ�LV�DQ�XQFRPPRQ�RQH�
6KRXOG�\RX�ZDQW�WR�JLYH�WKH�XVHU�LQIRUPDWLRQ�DERXW��VD\��VHYHUDO�EURNHQ�EXVLQHVV�UXOHV�LQ�RQH�VLQJOH�H[FHSWLRQ��WKLV�PLJKW�EH�D�JRRG�VLWXDWLRQ�IRU�DGGLQJ�FXVWRP�EHKDYLRU�WR�\RXU�H[FHSWLRQ�VR�WKDW�\RX�FDQ�DGG�DOO�WKH�SUREOHP�LQIRUPDWLRQ��7KLV�ZD\��WKH�FRQVXPHU�FDQ�ILQG�LQIRUPDWLRQ�DERXW�HDFK�SUREOHP�LQ�RQH�H[FHSWLRQ�

1RWH
9%��ODFNHG�D�JRRG�PHWKRG�WR�FDWFK�XQKDQGOHG�HUURUV�KLJK�XS�LQ�WKH�FDOO�VWDFN��:H�FDQ�QRZ�GR�WKLV�WKDQNV�WR�WKH�8QKDQGOHG([FHSWLRQ HYHQW�LQ��1(7��,W�PLJKW�EH�XVHIXO�DV�D�ODVW�UHVRUW��EXW�ULJKW�QRZ�,�GRQ
W�UHDOO\�VHH�WKH�QHHG�IRU�LW��EHFDXVH�,�OHW�P\�$SSOLFDWLRQ�OD\HU�FODVVHV�FDWFK�DOO�H[FHSWLRQV�DQG�WKURZ�DSSURSULDWH�H[FHSWLRQV�WR�WKH�FRQVXPHU�([FHSWLRQV�WR�%H�3UHSDUHG�)RU

,Q�VRPH�RI�P\�VDPSOH�FRGH��LQ�DUWLFOHV�DQG�FRXUVH�PDWHULDO��,�IRUFH�D�GLYLVLRQ�E\�]HUR�RQ�SXUSRVH�WR�VKRZ�ZKDW�KDSSHQV�ZKHQ�DQ�H[FHSWLRQ�RFFXUV��,Q�UHDOLW\��GLYLVLRQ�E\�]HUR�LVQ
W�RQH�RI�WKH�PRVW�VLJQLILFDQW�SUREOHPV�\RX
OO�IDFH��EHFDXVH�PRVW�GHYHORSHUV�NQRZ�KRZ�WR�SUHYHQW�LW��,Q�WKLV�VHFWLRQ��,
OO�GLVFXVV�WKUHH�GLIIHUHQW�H[FHSWLRQV�WKDW�\RX�FDQ
W�SUHYHQW�FRPSOHWHO\��DV�ZHOO�DV�WKH�UHODWHG�SUREOHPV�IRU�ZKLFK�\RX�VKRXOG�EH�SUHSDUHG�WR�GHDO��%HFDXVH�,
P�GLVFXVVLQJ�WKHP�KHUH��WKHUH�LV�QR�H[FXVH�IRU�ZDLWLQJ�XQWLO�\RX�DFWXDOO\�KDYH�WKH�SUREOHPV�LQ�\RXU�DSSOLFDWLRQ�WR�DGG�H[FHSWLRQ�KDQGOLQJ�WR�GHDO�ZLWK�WKHP��,Q�DGGLWLRQ��\RX
OO�VHH�WKDW�WKH�&RQVXPHU�+HOSHU�ZH�GLVFXVVHG�LQ�&KDSWHU�� LV�RXU�DOO\�ZKHQ�LW�FRPHV�WR�KHOSLQJ�XV�ZLWK�DOO�WKUHH�H[FHSWLRQ�VLWXDWLRQV�
'HDGORFN�������
(YHQ�WKRXJK�\RX�PD\�KDYH�XVHG�DOO�WKH�WLSV�,�JDYH�\RX�LQ�&KDSWHU����³7UDQVDFWLRQV�´�WR�OHVVHQ WKH�ULVN�RI�GHDGORFNV��\RX�ZLOO�VRPHWLPHV�H[SHULHQFH�WKHP�DQ\ZD\��6RRQHU�RU�ODWHU��\RX�ZLOO�JHW�HUURU�FRGH����� IURP�64/�6HUYHU��OHWWLQJ�\RX�NQRZ�WKDW�\RX�KDYH�EHHQ�VHOHFWHG�DV�D�GHDGORFN�YLFWLP��8QIRUWXQDWHO\��WKH�HUURU�KDQGOLQJ�LQ�\RXU�VWRUHG�SURFHGXUHV LV�RI�QR�KHOS�ZKDWVRHYHU��DQG�WKH�VWRUHG�SURFHGXUH�LQ�ZKLFK�WKH�GHDGORFN�RFFXUUHG�ZLOO�EH�LQWHUUXSWHG�DQG�VR�ZLOO�WKH�FDOOLQJ�EDWFK��7KHUHIRUH��\RX
UH�ULJKW�EDFN�LQ�WKH�3HUVLVWHQW�$FFHVV�OD\HU�DJDLQ�

1RWH
<RX�ZLOO�JHW�D�6\VWHP�'DWD�6TO&OLHQW�6TO([FHSWLRQ DQG�WR�ILQG�������\RX�KDYH�WR�LQYHVWLJDWH�WKH�VTO(UURUV�LQ�WKH�VTO(UURU&ROOHFWLRQ IRU�WKH�6TO([FHSWLRQ�
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,I�\RX�GR�XVH�&20��WUDQVDFWLRQV��WKH�WUDQVDFWLRQ�LV�GRRPHG��DQG�\RX�KDYH�WR�OHDYH�WKH�WUDQVDFWLRQ�VWUHDP��<RX�GR�WKLV�E\�JRLQJ�DOO�WKH�ZD\�EDFN�WR�WKH�&RQVXPHU�+HOSHU�
7KH�&RQVXPHU�+HOSHU�OD\HU�FODVV�FDQ�WKHQ�UHVWDUW�WKH�VFHQDULR�DQG�FDOO�WKH�$SSOLFDWLRQ�OD\HU�FODVV�DJDLQ��DQG�D�QHZ�&20��WUDQVDFWLRQ�ZLOO�EH�VWDUWHG��LI�WKH�$SSOLFDWLRQ�OD\HU�LV�WUDQVDFWLRQDO���7KH�&RQVXPHU�+HOSHU�ZLOO�RIWHQ�UHSHDW�WKLV�EHKDYLRU�D�FRXSOH�RI�WLPHV�DIWHU�D�UDQGRP�OHQJWK�SDXVH�EHIRUH�LW�JLYHV�XS�DQG�WHOOV�WKH�XVHU�WKDW�WKHUH�LV�SUREDEO\�VRPHWKLQJ�YHU\�ZURQJ�EHFDXVH�WKH�WUDQVDFWLRQ�KDV�EHHQ�LQWHUUXSWHG�RYHU�DQG�RYHU�DJDLQ�:KDW�,V�'HDGORFN"
$�VLPSOH�ZD\�WR�GHVFULEH�D�GHDGORFN�LV�WKDW�WZR�WUDQVDFWLRQV�DUH�ERWK�UHTXHVWLQJ�UHVRXUFHV�H[FOXVLYHO\�KHOG�E\�WKH�RWKHU�WUDQVDFWLRQ��1HLWKHU�WUDQVDFWLRQ�ZLOO�UHOHDVH�DQ\�UHVRXUFH�XQWLO�LW�KDV�JUDEEHG�WKH�VHFRQG�UHVRXUFH��EXW�WKLV�ZRQ
W�KDSSHQ��WKXV��GHDGORFN�RFFXUV�
7LPHRXW
$�VLPLODU�VLWXDWLRQ�WR�GHDGORFN�WKDW�LV�IRXQG�LQ�D�5HVRXUFH�0DQDJHU��50��LV�ZKHQ�WKH�&20��WUDQVDFWLRQ�WLPHV�RXW��7KH�H[FHSWLRQ�ZLOO�VKRZ�XS�DV�6\VWHP�'DWD�6TO&OLHQW�6TO([FHSWLRQ��³7LPHRXW�H[SLUHG´�LQ�\RXU��1(7�FRPSRQHQW��7KLV�PD\�EH�EHFDXVH�WKHUH�LV�D�GLVWULEXWHG�GHDGORFNRU�EHFDXVH�\RX�KDYH�VHW�WKH�WLPHRXW�WR�D�YDOXH�WRR�VKRUW�IRU�WKH�FXUUHQW�ORDG�

1RWH
7KH�GHIDXOW�YDOXH�IRU�WUDQVDFWLRQ�WLPHRXW�RI����VHFRQGV�LV�QRW�DSSURSULDWH�IRU�RSHUDWLRQDO�DSSOLFDWLRQV��EXW�RQO\�IRU�GHEXJJLQJ��<RX�VKRXOG�SUREDEO\�GHFUHDVH�LW�WR��VD\���RU���VHFRQGV�LQVWHDG��7KH�VKRUWHU�WKH�EHWWHU��XQWLO�WLPHRXWV�RQO\�RFFXU�EHFDXVH�WKH�JLYHQ�WLPHRXW�DWWULEXWH�LV�WRR�ORZ�

:KDWHYHU�WKH�UHDVRQ��WKHUH�LV�QRWKLQJ�\RX�FDQ�GR�DERXW�WKH�SUREOHP�LQ�WKH�FXUUHQW�&20��WUDQVDFWLRQ��,QVWHDG��\RX�KDYH�WR�WUXVW�WKH�&RQVXPHU�+HOSHU�OD\HU�FODVV�WR�WDNH�FDUH�RI�WKH�SUREOHP�DJDLQ��E\�UHWU\LQJ�WKH�FDOO�WR�WKH�$SSOLFDWLRQ�OD\HU�FODVV�D�FRXSOH�RI�WLPHV�EHIRUH�JLYLQJ�XS�
1RWH
8QIRUWXQDWHO\��\RX�ZRQ
W�JHW�WKH�H[FHSWLRQ�XQWLO�WKH�&RPPDQG7LPHRXW RI�WKH�6TO&RPPDQGREMHFW�KDV�EHHQ�UHDFKHG��DQG�WKH�H[FHSWLRQ�LV�DOVR�WKH�VDPH�DV�ZKHQ�WKH�&RPPDQG7LPHRXW KDV�EHHQ�UHDFKHG�EHFDXVH�RI�DQRWKHU�UHDVRQ�WKDQ�WKDW�WKH�&20��WUDQVDFWLRQ�WLPHRXW�KDV�RFFXUUHG�

6KXWGRZQ
6RPHWLPHV��WKH�&20��DSSOLFDWLRQ�WHUPLQDWHV�DQG�\RX�JHW�³6\VWHP�5XQWLPH�,QWHURS6HUYLFHV�&20([FHSWLRQ��7KH�53&�VHUYHU�LV�XQDYDLODEOH����[������%$�´�ZKHQ�\RX�WU\�WR�XVH�WKH�$SSOLFDWLRQ�OD\HU�LQVWDQFH�IURP�WKH�&RQVXPHU�+HOSHU�OD\HU��7KH�UHDVRQ�IRU�WKLV�SUREOHP�FRXOG�EH�WKDW�WKHUH�LV�D�VHULRXV�SUREOHP�DQG�&20��KDV�GHFLGHG�WR�WHUPLQDWH�WKH�&20��DSSOLFDWLRQ�DQG�UHVWDUW�LW��RU�HOVH�DQ�DGPLQLVWUDWRU�KDV�GHFLGHG�WR�VKXW�GRZQ�WKH�DSSOLFDWLRQ�

1RWH
,W�GRHVQ
W�PDWWHU�LI�\RX�XVH�-XVW�,Q�7LPH��-,7��DFWLYDWLRQ�RU�QRW��EHFDXVH�WKLV�SUREOHP�FDQ�VKRZ�XS�LQ�ERWK�VLWXDWLRQV��2I�FRXUVH��WKH�ULVN�RI�WKLV�H[FHSWLRQ�RFFXUULQJ�LV�JUHDWHU�LI�\RX�NHHS�D�UHIHUHQFH�GXULQJ�D�SHULRG�RI�WLPH�DQG�GRQ
W�WHDU�GRZQ�WKH�UHIHUHQFH�EHWZHHQ�UHTXHVWV��EXW�LW�GRHVQ
W�PDWWHU��<RX�VKRXOG�SUHSDUH�IRU�WKH�H[FHSWLRQ�DQ\ZD\�

,Q�DQ\�FDVH��WKH�$SSOLFDWLRQ�OD\HU�LQVWDQFH�ZLOO�EH�ORVW�IRU�WKH�&RQVXPHU�+HOSHU�OD\HU�FODVV��2QFH�DJDLQ��WKH�&RQVXPHU�+HOSHU�OD\HU�FODVV�ZLOO�KHOS�\RX�RXW�KHUH��DQG�WKH�VROXWLRQ�LV�VLPSOH²WKH�



&RQVXPHU�+HOSHU�OD\HU�FODVV�MXVW�FUHDWHV�D�QHZ�LQVWDQFH��([DFWO\�DV�LQ�WKH�FDVH�ZLWK�WKH�GHDGORFN�VLWXDWLRQV��WKH�&RQVXPHU +HOSHU�OD\HU�FODVV�ZLOO�UHWU\�D�FRXSOH�RI�WLPHV�EHIRUH�JLYLQJ�XS�$SSURDFKHV�WR�&RQFXUUHQF\�&RQWURO�IRU�'LVFRQQHFWHG�6FHQDULRV
7KH�WHUP�³FRQFXUUHQF\�FRQWURO´�LV�D�EURDG�RQH��,Q�WKH�QH[W�FRXSOH�RI�SDJHV��,�ZLOO�GLVFXVV�LW�LQ�YHU\�VSHFLILF��EXW�VWLOO�FRPPRQ��VFHQDULRV²RSWLPLVWLF�DQG�SHVVLPLVWLF�FRQFXUUHQF\�FRQWURO�
,Q�WKH�ILUVW�VFHQDULR��FDOOHG�RSWLPLVWLF�FRQFXUUHQF\�FRQWURO��\RX�UHDG�GDWD�IURP�WKH�GDWDEDVH��OHW
V�FDOO�WKLV�WLPH�$���EXW�GLVFRQQHFW�WKH�GDWD�VR�DOO�ORFNV�DUH�UHOHDVHG��7KHQ��ZKHQ�WKH�XVHU�KDV�PDGH�VRPH�FKDQJHV�WR�WKH�GDWD�DQG�LW�LV�UHDG\�WR�EH�ZULWWHQ�EDFN�WR�WKH�GDWDEDVH��DW�WLPH�%���\RX�ZDQW�WR�EH�VXUH�QRW�WR�VDYH�FKDQJHV�WKDW�RYHUZULWH�FKDQJHV�PDGH�E\�VRPHRQH�HOVH�WR�WKH�YHU\�VDPH�URZV��EHWZHHQ�WLPH�$�DQG�%���7KLV�SURFHVV�LV�FDOOHG�RSWLPLVWLF FRQFXUUHQF\�FRQWURO EHFDXVH�LW�LV�PRVW�OLNHO\�SRVVLEOH�WR�VDYH�FKDQJHV�EHFDXVH�QRERG\�HOVH�KDV�PDGH�LQWHUIHULQJ�FKDQJHV�WR�WKH�VDPH�GDWD�

1RWH
1HYHU�KROG�ORFNV�LQ�WKH�GDWDEDVH�ZKLOH�ZDLWLQJ�IRU�XVHU�LQWHUDFWLRQV��.HHSLQJ�ORFN�SHULRGV�DV�VKRUW�DV�SRVVLEOH�LV�SHUKDSV�WKH�VLQJOHPRVW�LPSRUWDQW�WLS�IRU�DFKLHYLQJ�KLJK�VFDODELOLW\�

,Q�SHVVLPLVWLF�FRQFXUUHQF\�FRQWURO��\RX�ZDQW�WR�EH�VXUH�WKDW�\RX�ZLOO�EH�DEOH�WR�FKDQJH�ZKDW�\RX�KDYH�UHDG�IURP�WKH�GDWDEDVH�ZLWKRXW�WKHUH�EHLQJ�D�ULVN�WKDW�VRPHRQH�HOVH�KDV�PDGH�FKDQJHV�WKDW�PDNH�LW�LPSRVVLEOH�IRU�\RX�WR�XSGDWH��,�ZLOO�GLVFXVV�SHVVLPLVWLF�FRQFXUUHQF\�FRQWURO�ODWHU�LQ�WKLV�FKDSWHU��EXW�IRU�QRZ��OHW
V�ORRN�DW�RSWLPLVWLF�FRQFXUUHQF\�FRQWURO�
1RWH
,I�\RX�ZDQW�WR�UHDG�XS�RQ�FRQFXUUHQF\�LQ�JHQHUDO�IRU�GDWDEDVH�DSSOLFDWLRQV�D�JRRG�VRXUFH�ZRXOG�EH�D�JHQHUDO�WH[WERRN�RQ�GDWDEDVHV��)RU�H[DPSOH��&��-��'DWH
V�$Q�,QWURGXFWLRQ�WR�'DWDEDVH�6\VWHPV� RU�7KRPDV�&RQQROO\�DQG�&DURO\Q�%HJJ
V�'DWDEDVH�6\VWHPV��$�3UDFWLFDO�$SSURDFK�WR�'HVLJQ��,PSOHPHQWDWLRQ��DQG�0DQDJHPHQW��

2SWLPLVWLF�&RQFXUUHQF\�&RQWURO
<RX�PD\�EH�ZRQGHULQJ�ZK\�ZH�KDYH�WR�WKLQN�DERXW�RSWLPLVWLF�FRQFXUUHQF\�FRQWURO�DW�DOO��:HOO��VRPHWLPHV�LW�PLJKW�EH�DFFHSWDEOH�WR�QRW�FDUH��EXW�XVXDOO\�WKHUH�LV�D�UHDO�QHHG�IRU�D�FRQFXUUHQF\�FRQWURO�PHFKDQLVP��/HW
V�LQYHVWLJDWH�RQH�RI�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�RSWLPLVWLF�FRQFXUUHQF\�FRQWURO��FDOOHG�WKH�/RVW�8SGDWH SUREOHP��EXW�WKLV�WLPH�LQ�D�VLWXDWLRQ�LQ�ZKLFK�\RX�DUH�GLVFRQQHFWLQJ�IURP�WKH�GDWDEDVH�EHWZHHQ�UHDG�DQG�ZULWH�
,Q�7DEOH������\RX�FDQ�VHH�WKDW�,�KDYH�WZR�WUDQVDFWLRQV�ZRUNLQJ�ZLWK�WKH�VDPH�GDWD��FDOOHG�[ LQ�WKH�H[DPSOH���7UDQVDFWLRQ�$�LV�UHDGLQJ�WKH�YDOXH�[ DW�WLPH�W���7UDQVDFWLRQ�%�UHDGV�WKH�VDPH�YDOXH�DW�W��DQG�VDYHV�D�FKDQJH�WR�WKH�YDOXH�DW�W���:KHQ�7UDQVDFWLRQ�$�LV�JRLQJ�WR�VDYH�LWV�FKDQJH�WR�WKH�VDPH�YDOXH�DW�W���WKH�YDOXH�LQ�WKH�GDWDEDVH�LVQ
W�WKH�VDPH�YDOXH�DV�LW�ZDV�ZKHQ�7UDQVDFWLRQ�$�UHDG�WKH�YDOXH DW�W��

7DEOH �����([DPSOH�RI�WKH�/RVW�8SGDWH�3UREOHP7UDQVDFWLRQ�$ 7LPH 7UDQVDFWLRQ�%6(/(&7�#[� �H�[)520�HUUDQG�H:+(5(�H�LG� �� W�
'LVFRQQHFW�IURP�GDWDEDVH��/RFNV�DUH�UHOHDVHG��QR�PDWWHU�ZKDW�ZDV�WKH�7UDQVDFWLRQ�,VRODWLRQ�/HYHO��7,/�� %(*,1�75$1W� 6(/(&7�#[� �H�[)520�HUUDQG�H:+(5(�H�LG� ��W� ³&KDQJH´�#[W� 83'$7(�HUUDQG6(7�[� �#[:+(5(�LG� ��
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&200,7�75$1³&KDQJH´�#[ W�&RQQHFW�WR�WKH�GDWDEDVH�83'$7(�HUUDQG6(7�[� �#[:+(5(�LG� �� W�
1RWH
,Q�D�ZD\��FDOOLQJ�LW�7UDQVDFWLRQ�$�LV�D�PLVQRPHU�EHFDXVH�LW�LV�DFWXDOO\�WZR�WUDQVDFWLRQV��)LUVW�WKH�RQH�WKDW�UHDGV�WKH�YDOXH�DQG�WKHQ��DIWHU�UHFRQQHFW��WKHUH�LV�D�VHFRQG�WUDQVDFWLRQ�ZKHQ�WKH�YDOXH�LV�ZULWWHQ�

1RWH�WKDW�7UDQVDFWLRQ�%�PLJKW�ORRN�QDwYH�WR�\RX�EHFDXVH�WKHVDPH�WDVN�FRXOG�EH�GRQH�ZLWK�FRGH��VXFK�DV�WKDW�VKRZQ�LQ�/LVWLQJ�������7KDW�VDLG��,�GHFLGHG�WR�XVH�WKH�VDPH�DSSURDFK�DV�IRU�7UDQVDFWLRQ�$�IRU�UHDVRQV�RI�FODULW\��,W�PLJKW�DOVR�EH�WKH�FDVH�WKDW�7UDQVDFWLRQ�%�PDNHV�D�VLPLODU�GLVFRQQHFW�DV�7UDQVDFWLRQ�$��EXW DIWHU�WLPH�W���$Q\ZD\��WKH�PDLQ�SUREOHP�ZRXOG�EH�WKH�VDPH��QR�PDWWHU�ZKLFK�DSSURDFK�7UDQVDFWLRQ�%�XVHV�
/LVWLQJ������$�%HWWHU�$SSURDFK�IRU�7UDQVDFWLRQ�%
83'$7(�HUUDQG6(7�[� �[���#VRPHWKLQJ:+(5(�LG� ��
:DV�WKH�/RVW�8SGDWH�SUREOHP�SUHVHQWHG�LQ�7DEOH�����DVHULRXV�RQH�RU�QRW"�,W�PLJKW�GHSHQG�RQ�ZKDW�[ LV��$VVXPH�[ LV�VRPH�NLQG�RI�GHVFULSWLRQ��$OO�WKDW�KDSSHQV�LV�WKDW�7UDQVDFWLRQ�$�FKDQJHV�WKH�GHVFULSWLRQ�VR�WKDW�DV�IDU�DV�7UDQVDFWLRQ�$�NQRZV��WKH�GHVFULSWLRQ�YDOXH�7UDQVDFWLRQ�%�JDYH�DW�W��KDV�QHYHU�H[LVWHG� 3HUKDSV�7UDQVDFWLRQ�$��RU�UDWKHU�WKH�XVHU�UHTXHVWLQJ�WKH�WUDQVDFWLRQ��ZRXOGQ
W�KDYH�ZDQWHG�WR�PDNH�WKH�FKDQJH�LI�LW�KDG�NQRZQ�DERXW�WKH�YDOXH�DW�W��
2Q�WKH�RWKHU�KDQG��LI�[ LV�D�QXPHULF�YDOXH�WKDW�LV�DFFXPXODWHG�RYHU�WLPH��WKH�/RVW�8SGDWH�SUREOHP�LV�DOZD\V�D�QDVW\�RQH��$VVXPH�WKDW�[ LV�����DW�W���7UDQVDFWLRQ�%�DGGV����WR�WKH�YDOXH�DW�W���[ LV�WKHQ�����DW�W���7UDQVDFWLRQ�$�DGGV����WR�WKH�YDOXH�DW�W���EXW�7UDQVDFWLRQ�$�PDNHV�WKH�DGGLWLRQ�WR�����VR�[ LV�ZULWWHQ�DV�����DW�W���,W�VKRXOG��RI�FRXUVH��EH�����LQVWHDG��DIWHU�ERWK�7UDQVDFWLRQ�$�DQG�%�KDYH�H[HFXWHG�

1RWH
,Q�7DEOH������,
P�QRW�XVLQJ�VWRUHG�SURFHGXUHV��EXW�WKLV�LV�RQO\�WR�SURYLGH�DV�FRQFLVH�DQ�H[DPSOH�DV�SRVVLEOH��1RWKLQJ�LQ�WKH�H[DPSOH�LV�UHDOO\�DIIHFWHG�E\�QRW�XVLQJ�VWRUHG�SURFHGXUHV��,�KDYH�DOVR�XVHG�DQ�,17(*(5 IRU�WKH�,'�FROXPQ�LQ�WKH�H[DPSOH��HYHQ�WKRXJK�\RX�NQRZ�WKDW�,�XVHG�81,48(,'(17,),(5 EHIRUH��,�KDYH�XVHG�DQ�,17 KHUH�EHFDXVH�81,48(,'(17,),(5 RFFXSLHV�VHYHUDO�URZV�ZLWKRXW�UHDOO\�DGGLQJ�DQ\�YDOXDEOH�LQIRUPDWLRQ�WR�WKH�WDEOH�

6R��ZKDW�LV�WKH�W\SLFDO�VROXWLRQ�WR�WKH�/RVW�8SGDWH�SUREOHP"�7KH�PRVW�W\SLFDO�VROXWLRQ�LV�WR�OHW�WKH�GDWDEDVH�WDNH�FDUH�RI�WKH�SUREOHP�E\�XVLQJ�ORFNV��,I�ZH�IRUJHW�DERXW�WKH�IDFW�WKDW�7UDQVDFWLRQ�$�GLVFRQQHFWV�IURP�WKH�GDWDEDVH�IRU�D�PRPHQW��LW�FRXOG�PDNH�%(*,1�75$1 DW�WLPH�W��DQG�&200,7�75$1 DIWHU�WLPH�W���,I�LW�XVHV�7UDQVDFWLRQ�,VRODWLRQ�/HYHO��7,/��5(3($7$%/(�5($' RU�6(5,$/,=$%/(��WKH�VKDUHG�ORFN�ZLOO�EH�WDNHQ�DW�WLPH�W���7KDW�PDNHV�LW�LPSRVVLEOH�IRU�7UDQVDFWLRQ�%�WR�JHW�WKH�H[FOXVLYH�ORFN�WKDW�LW�LV�DVNLQJ�IRU�DW�WLPH�W���7UDQVDFWLRQ�%�LV�WKXV�LQ�D�ZDLW�VWDWH��8QIRUWXQDWHO\��7UDQVDFWLRQ�$�ZRQ
W�JHW�DQ�H[FOXVLYH�ORFN�HLWKHU�DW�WLPH�W���DW�OHDVW�QRW�LI�7UDQVDFWLRQ�%�XVHV�D�VXLWDEOH�7,/��EHFDXVH�7UDQVDFWLRQ�%�KDV�D�VKDUHG�ORFN�IURP�W���VR�7UDQVDFWLRQ�$�DOVR�VWRSV�LQ�D�ZDLW�VWDWH��7KLV�LV�D�GHDGORFN��DQG�KRSHIXOO\�64/�6HUYHU�ZLOO�GHFLGH�RQ�D�YLFWLP�VR�WKDW�WKLV�WUDQVDFWLRQ�FDQ�EH�DERUWHG�DQG�WKH�RWKHU�WUDQVDFWLRQ�FDQ�EH�IXOILOOHG��7KH�DERUWHG�WUDQVDFWLRQ�FDQ�WKHQ�EH�UHVWDUWHG�DQG�WKHUH�LV�QR�ORVW�XSGDWH�
7KLV�ZDV�TXLWH�D�GUDVWLF VROXWLRQ�WR�WKH�SUREOHP��,Q�&KDSWHU����,�VDLG�WKDW�LW
V�EHWWHU�WR�WDNH�DQ�H[FOXVLYH�ORFN�GLUHFWO\�LI�\RX�NQRZ�WKDW�\RX�DUH�JRLQJ�WR�HVFDODWH�D�VKDUHG�ORFN�WR�DQ�H[FOXVLYH�ORFN�ODWHU��,I�WKDW�PHWKRGRORJ\�LV�DSSOLHG�WR�7DEOH������LW�ZRXOG�PHDQ�WKDW�RSWLPL]HU�KLQW��83'/2&.�ZRXOG�EH�XVHG�DW�WLPH�W��DQG�WLPH�W��VR�WKDW�WKH�6(/(&7 VWDWHPHQW�ZRXOG�DSSHDU�DV�LW�GRHV�LQ�/LVWLQJ������
/LVWLQJ������6(/(&7 6WDWHPHQW�7KDW�$VNV�IRU�DQ�([FOXVLYH�/RFN
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6(/(&7�#[� �H�[)520�HUUDQG�H��83'/2&.�:+(5(�H�LG� ��
7KH�UHVXOW�RI�WKLV�ZRXOG�EH�WKDW�7UDQVDFWLRQ�$�LV�JUDQWHG�DQ�H[FOXVLYH�ORFN�DW�WLPH�W���7UDQVDFWLRQ�%�ZRQ
W�EH�JUDQWHG�DQ�H[FOXVLYH�ORFN�DW�W���EXW�VWRSV�LQ�D�ZDLW�VWDWH��7UDQVDFWLRQ�$�FDQ�FRQWLQXH�DOO�WKH�ZD\�WR�DIWHU�WLPH�W���ZKHUH�&200,7�75$1 LV�H[HFXWHG���WKH�ORFN�LV�WKHQ�UHOHDVHG�DQG�7UDQVDFWLRQ�%
V�ZDLW�VWDWH�LV�RYHU��7UDQVDFWLRQ�%�JHWV�DQ�H[FOXVLYH�ORFN�DQG�FDQ�PRYH�RQ�
6R�IDU�VR�JRRG��EXW�WKHUH
V�MXVW�RQH�SUREOHP��%HIRUH�WKHVH�H[SODQDWLRQV��,�VDLG�WKDW�ZH�VKRXOG�IRUJHW�WKDW�7UDQVDFWLRQ�$�LV�GLVFRQQHFWLQJ�IURP�WKH�GDWDEDVH��$VVXPH�ZH�FDQ
W�IRUJHW�LW��$VVXPH�WKDW�7UDQVDFWLRQ�$�QHHGV�XVHU�LQWHUDFWLRQ�LQVLGH�WKH�WUDQVDFWLRQ�VR�LW�NQRZV�KRZ�WR�FKDQJH�[ LQ�WLPH�W���+DYLQJ�WKDW�XVHU�LQWHUDFWLRQ�ZRXOG�EH�D�PLQRU�GLVDVWHU�IRU�WKURXJKSXW�LI�WKH�H[FOXVLYH�ORFN�ZHUH�NHSW��,PDJLQH�WKDW�\RX�DUH�7UDQVDFWLRQ�%��,I�\RX
UH�OXFN\��\RX�ZRXOG�KDYH�WR�ZDLW�IRU�VHFRQGV��DQG�LI�\RX
UH�OHVV�OXFN\��PLQXWHV��0HDQZKLOH��WKH�FRQQHFWLRQ�XVHG�E\�7UDQVDFWLRQ�$�LV�RFFXSLHG�GXULQJ�WKH�XVHU�LQWHUDFWLRQ��VR�WKDW�UHVRXUFH�FDQ
W�EH�XVHG�E\�DQRWKHU�XVHU��7KLV�PHWKRGRORJ\�ZRXOG�JUHDWO\�KDUP�VFDODELOLW\�
'R�ZH�KDYH�D�SUREOHP�WKDW
V�LPSRVVLEOH�WR�VROYH�KHUH"�2I�FRXUVH�QRW��EXW�LW�UHTXLUHV�DQ�DSSURDFK�WKDW�LV�D�OLWWOH�GLIIHUHQW�WKDQ�ZKDW�PRVW�FODVVLF�GDWDEDVH�WH[WERRNV�GLVFXVV��,
G�OLNH�WR�GLVFXVV�WKUHH�GLIIHUHQW�DSSURDFKHV�WR�WKH�SUREOHP�DQG��ZKLOH�GRLQJ�VR��FRPH�XS�ZLWK�D�SURSRVDO�IRU�WKH�UHFRPPHQGDWLRQ�,�ILQG�WR�EH�WKH�EHVW�
3UREOHP�6ROXWLRQ����52:9(56,21 &ROXPQ
3UREDEO\�WKH�PRVW�W\SLFDO�VROXWLRQ�WR�WKH�RSWLPLVWLF�FRQFXUUHQF\�SUREOHP�LV�WR�XVH�D�52:9(56,21FROXPQ�RQ�WKH�WDEOH��7KH�52:9(56,21 YDOXH�LV�UHDG�LQ�WKH�6(/(&7 �WLPH�W��LQ�WKH�H[DPSOH LQ�7DEOH������DQG�UHPHPEHUHG�XQWLO�LW
V�WLPH�WR�VDYH�WKH�FKDQJHV��7KH�83'$7( VWDWHPHQW�LQ�D�VWRUHG�SURFHGXUH�PLJKW�WKHQ�ORRN�DV�LV�VKRZQ�LQ�/LVWLQJ������

1RWH
,Q�WKH�FRGH�LQ�/LVWLQJ������DQG�PRVW�RIWHQ�DIWHU�WKDW��,�KDYH�MXVW�DGGHG�FRPPHQWV�DV�SODFHKROGHUV�IRU�WKH�UHJXODU�GHFODUDWLRQV��LQLWLDOL]DWLRQV��HUURU�KDQGOLQJ��DQG�([LW+DQGOHU�

/LVWLQJ������52:9(56,21 9HUVLRQ�RI�&RQFXUUHQF\�&RQWURO
&5($7(�352&('85(�(UUDQGB8SGDWH��#LG�81,48(,'(17,),(5��#[�XGGW;��#URZ9HUVLRQ2OG�52:9(56,21�$6�
��7KH�XVXDO�GHFODUDWLRQV�DQG�LQLWLDOL]DWLRQV�83'$7(�HUUDQG6(7�[� �#[:+(5(�LG� �#LG$1'�UY� �#URZ9HUVLRQ2OG��7KH�XVXDO�HUURU�KDQGOHU�DQG�([LW+DQGOHU�

,Q�/LVWLQJ�������\RX�FDQ�VHH�WKDW�WKH�ROG�52:9(56,21 YDOXH��IRXQG�DW�WLPH�W���LV�FRPSDUHG�WR�WKH�FXUUHQW�52:9(56,21 YDOXH�DW�WLPH�W����7KH�52:9(56,21 FROXPQ�LV�FDOOHG�UY LQ�WKH�H[DPSOH���,I�WKH\�DUH�GLIIHUHQW��##52:&2817 ZLOO�JHW�WKH�YDOXH�RI����$V�\RX�SUREDEO\�UHPHPEHU�IURP�WKH�,16(57�83'$7(�'(/(7( H[DPSOH�RI�HUURU�KDQGOLQJ�HDUOLHU�LQ�WKLV�FKDSWHU��WKH�HUURU�KDQGOLQJ�FRGH�FRQVLGHUV�##52:&2817� �� DQ�HUURU��VR�WKH�XVHU�FDQ�EH�QRWLILHG��7KH�XVHU�FDQ�WKHQ�UHUHDG�WKH�URZ�DQG�PDNH�WKH�VDPH�FKDQJHV�DJDLQ��LI�KH�RU�VKH�VWLOO�WKLQNV�WKH�FKDQJHV�VKRXOG�EH�PDGH��2I�FRXUVH��\RX�FDQ�DOVR�LPSOHPHQW�VR�WKDW�WKH�XVHU�FDQ�FRPSDUH�HDUOLHU�YDOXHV�DQG�FXUUHQW�YDOXHV�WR�KLV�RU�KHU�RZQ�FKDQJHV�VR�WKDW�WKH�XVHU�FDQ�GHFLGH�ZKDW�YDOXHV�VKRXOG�EH�XVHG�RI�WKRVH�WKUHH�SRVVLEOH�YHUVLRQV�
1RWH
52:9(56,21 ZDV�FDOOHG�7,0(67$03 LQ�YHUVLRQV�EHIRUH�64/�6HUYHU�������,�EHOLHYH�52:9(56,21 LV�D�EHWWHU�QDPH��EHFDXVH�WKHUH�LV�QR�WLPH�LQ�WKH�YDOXH��LW
V�MXVW�DQ�RUGLQDO�

3UREOHP�6ROXWLRQ����3URV�DQG�&RQV
7KH�SURV�RI�WKH�52:9(56,21 VROXWLRQ�DUH�DV�IROORZV�



x ,W�LV�FRPPRQO\�XVHG�DQG�ZHOO�NQRZQ�x ,W�LV�LQ�D�VHQVH�DXWRPDWLF�DQG�QRW�PXFK�H[WUD�FRGH�LV�QHHGHG�x ,W�ZLOO DOVR�ZRUN�ZKHQ�FKDQJHV�DUH�GRQH�WR�WKH�GDWD�IURP�RWKHU�FRGH�RU�E\�KDQG��ZLWKRXW�WKH�RWKHU�FRGH�KDYLQJ�WR�NQRZ�DERXW�WKH�SURWRFRO�
$QG�WKH�FRQV�RI�WKLV�VROXWLRQ�DUH�DV�IROORZV�

x 6RPHWLPHV�LW�LV�WRR�FRDUVH�JUDQXODU��$VVXPH�\RX�ZDQW�WR�FKDQJH�WKH�FROXPQ�FDOOHG�GHVFULSWLRQ DQG�DQRWKHU�XVHU�KDV�FKDQJHG�WKH�FROXPQ�FDOOHG�UHVSRQVLEOH��6KRXOG�WKDW�UHDOO\�VWRS�\RXU�83'$7("�3UREDEO\�QRW��EXW�WKDW�LV�H[DFWO\�ZKDW�PLJKW�KDSSHQ�ZKHQ�52:9(56,21 LV�XVHG�IRU�FRQFXUUHQF\�FRQWURO��EHFDXVH�WKHUH�FDQ�RQO\�EH�RQH�52:9(56,21 RQ�D�WDEOH��7KLV�LV�SDUWLFXODUO\�D�SUREOHP�IRU�ZLGH�WDEOHV��RU�UDWKHU�WDEOHV�WKDW�DUH�XVHG�IRU�VHYHUDO�GLIIHUHQW�SXUSRVHV�x <RX�FDQ
W�XVH�'LVWULEXWHG�3DUWLWLRQHG�9LHZV��'39V��IRU�WDEOHV�ZLWK�D�52:9(56,21 FROXPQ��7KLV�LV�EHFDXVH�WKH�52:9(56,21 VHULHV�LV�ORFDO�WR�HDFK�PDFKLQH��:LWK�'39��WKH�WDEOH�ZLOO�EH�SDUWLWLRQHG�RYHU�VHYHUDO�PDFKLQHV�x <RX�FDQ
W�XVH�PHUJH�UHSOLFDWLRQ�IRU�WDEOHV�ZLWK�52:9(56,21 FROXPQV��:HOO��\RX�FDQ�LI�\RX�VD\�WKDW�WKRVH�FROXPQV�VKRXOGQ
W�EH�UHSOLFDWHG��EXW�WKHQ�\RXU�PHFKDQLVP�IRU�FRQFXUUHQF\�FRQWURO�GRHVQ
W�UHDOO\�ZRUN��2Q�WKH�RWKHU�KDQG��FRQFXUUHQF\�FRQWURO�LQ�UHSOLFDWLRQ�VFHQDULRV�LV�D�FRPSOHWHO\�GLIIHUHQW�VWRU\�DQG�QRW�ZLWKLQ�WKH�VFRSH�RI�WKLV�ERRN�
3UREOHP�6ROXWLRQ����%HIRUH�DQG�$IWHU�9DOXHV
,Q�WKH�VHFRQG�SUREOHP�VROXWLRQ��ZH�XVH�WKH�YDOXHV�IURP�WKH�6(/(&7 DW�WLPH�W��DQG�FKHFN�WKDW�WKH�YDOXHV�DUH�VWLOO�WKH�VDPH�DW�WLPH�W��EHIRUH�\RX�PDNH�WKH�XSGDWH��$�W\SLFDO�VROXWLRQ�WR�DQ�83'$7(VWRUHG�SURFHGXUH�ZRXOG�EH�WR�XVH�FRGH�VKRZQ�LQ�/LVWLQJ������
/LVWLQJ������%HIRUH�DQG�$IWHU�9DOXHV�9HUVLRQ�RI�&RQFXUUHQF\�&RQWURO��([DPSOH��
&5($7(�352&('85(�(UUDQGB8SGDWH��#LG�81,48(,'(17,),(5��#[1HZ�XGGW;��#[2OG�XGGW;��$6��7KH�XVXDO�GHFODUDWLRQV�DQG�LQLWLDOL]DWLRQV�'(&/$5(�#WKH&XUUHQW;�XGGW;
6(/(&7�#WKH&XUUHQW;� �H�[)520�HUUDQG�H��83'/2&.�:+(5(�H�LG� �#LG��7KH�XVXDO�HUURU�KDQGOHU�
,)�#WKH&XUUHQW;� �#[2OG�%(*,183'$7(�HUUDQG6(7�[� �#[1HZ:+(5(�LG� �#LG��7KH�XVXDO�HUURU�KDQGOHU�(1'(/6(�%(*,16(7�#DQ(UURU� ������6(7�#DQ(UURU0HVVDJH� �
&RQIOLFW�LQ�XSGDWH�
*272 ([LW+DQGOHU(1'��7KH�XVXDO�([LW+DQGOHU�

1RWH
,W
V�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�WKH�FRGH�LQ�/LVWLQJ������PXVW�H[HFXWH�LQ�DQ�DFWLYH�WUDQVDFWLRQ�WR�ZRUN�FRUUHFWO\�

7KH�LPSOHPHQWDWLRQ�VKRZQ�LQ�/LVWLQJ������LV�D�ELW�FOXPV\��HVSHFLDOO\�LI�\RX�LPDJLQH�WKDW\RX�KDYH����EHIRUH�DQG�DIWHU�YDOXHV�ZLWK�ZKLFK�WR�ZRUN��,�HDUOLHU�FRPSODLQHG�DERXW�WKH�LPSOHPHQWDWLRQ�RI�8SGDWH%DWFK�� LQ�$'2��EXW�WKURXJK�LW�,�OHDUQHG�DQRWKHU�ZD\�RI�GRLQJ�WKLV��ZKLFK�,�WKLQN�LV�D�PXFK�EHWWHU�VROXWLRQ��,Q�/LVWLQJ�������\RX�FDQ�VHH�WKDW�, XVH�WKH�ROG�FROXPQV�LQ�WKH�:+(5( FODXVH�LQVWHDG��,I�##52:&2817� ����,�NQRZ�WKDW�VRPH�RI�WKH�YDOXHV�KDYH�FKDQJHG�
/LVWLQJ������%HIRUH�DQG�$IWHU�9DOXHV�9HUVLRQ�RI�&RQFXUUHQF\�&RQWURO��([DPSOH��
&5($7(�352&('85(�(UUDQGB8SGDWH��#LG�81,48(,'(17,),(5��#[1HZ�XGGW;��#[2OG�XGGW;��$6��7KH�XVXDO�GHFODUDWLRQV�DQG�LQLWLDOL]DWLRQV�83'$7(�HUUDQG6(7�[� �#[1HZ:+(5(�LG� �#LG



$1'�[� �#[2OG��7KH�XVXDO�HUURU�KDQGOHU�DQG�([LW+DQGOHU�
3UREOHP�6ROXWLRQ����3URV�DQG�&RQV
7KH�SURV�RI�WKH�EHIRUH�DQG�DIWHU�YDOXHV�VROXWLRQ�DUH�DV�IROORZV�

x ,W�LV�DV�JUDQXODU�DV�\RX�ZDQW��<RX�FDQ�KDYH�FROXPQ�OHYHO�FRQFXUUHQF\�FRQWURO�LQVWHDG�RI�URZ�OHYHO�FRQFXUUHQF\�FRQWURO��DOWKRXJK�,�GRQ
W�UHFRPPHQG�WKLV���5RZ�OHYHO�FRQFXUUHQF\�FRQWURO�LV�ZKDW�\RX�DOZD\V�JHW�ZKHQ�52:9(56,21 LV�XVHG��x $VVXPLQJ�\RX�ZDQW�WR�DXGLW�FKDQJHV�E\�ZULWLQJ�EHIRUH�DQG�DIWHU�YDOXHV�WR�DQ�DXGLW�WDEOH�LQ�\RXU�VWRUHG�SURFHGXUH��\RX�GRQ
W�KDYH�WR�UHDG�IURP�WKH�WDEOH�WR�FROOHFW�WKH�EHIRUH�YDOXHV��EHFDXVH�WKH\�DUH�SURYLGHG�DV�SDUDPHWHUV�WR�WKH�VWRUHG�SURFHGXUH�x ,W�LV�QRW�LPSHUDWLYH�WKDW�WKH�FRQVXPHU�UHUHDG�WKH�URZ�EHIRUH�XSGDWLQJ�LW�GLUHFWO\�DJDLQ��7KLV�GHSHQGV�RQ�ZKHWKHU�WKH�VWRUHG�SURFHGXUH�WKDW�KDQGOHV�WKH�XSGDWH�FKDQJHV�DQ\�RI�WKH�FROXPQV��,I�LW�GRHVQ
W��WKH�FRQVXPHU�KDV�DOO�WKH�UHTXLUHG�LQIRUPDWLRQ��+H�RU�VKH�FDQ�VLPSO\�PRYH�WKH�QHZO\�VDYHG�YDOXHV�WR�WKH�YDULDEOHV�KROGLQJ�WKH�ROG�YDOXHV�x 7KH�VROXWLRQ�ZLOO�ZRUN�ZKHQ�FKDQJHV�DUH�PDGH�WR�WKH�GDWD�IURP�RWKHU�FRGH�RU�E\�KDQG��ZLWKRXW�WKH�RWKHU�FRGH�QHHGLQJ�WR�NQRZ�DERXW�WKH�SURWRFRO�
1RWH
,Q�DGGLWLRQ��WKH�GLVDGYDQWDJH�RI�KDQGOLQJ�WKH�EXVLQHVV�UXOH�WR�FKHFN�WKDW�D�VWDWXV�FKDQJH�LV�YDOLG�GLVDSSHDUV��%XVLQHVV�UXOHV�DUH�GLVFXVVHG�LQ�&KDSWHU����³%XVLQHVV�5XOHV�´

7KH�FRQV�RI�WKLV�VROXWLRQ�DUH�DV�IROORZV�
x 7KHUH�LV�PRUH�GDWD�WR�NHHS�WUDFN�RI��PRUH�GDWD�WR�NHHS�DW�WKH�FRQVXPHU��PRUH�SDUDPHWHUV�WR�VHW�EHIRUH�FDOOLQJ�WKH�VWRUHG�SURFHGXUH��PRUH�GDWD�WR�VHQG�WR�WKH�VWRUHG�SURFHGXUH�DW�WKH�WLPH�RI�83'$7(��DQG�PRUH�GDWD�WR�XVH�LQ�WKH�:+(5( FODXVH��7KLV�PD\�QRW�VHHP�WR�EH�D�ELJ�SUREOHP�DW�ILUVW��EXW�ZKHQ�\RX�KDYH����FROXPQV�WR�XSGDWH�LQ�RQH�VWRUHG�SURFHGXUH��\RX�ZLOO�KDYH������FROXPQV�LQ�WKH�SDUDPHWHU�OLVW�WR�WKH�VWRUHG�SURFHGXUH��)XUWKHUPRUH��HYHQ�LI�\RX�KDYH�RQO\�XSGDWHG�RQH�FROXPQ�RI�WKHVH�����\RX�VWLOO�KDYH�WR�FRPSDUH����GLIIHUHQW�FROXPQV�LQ�WKH�:+(5( FODXVH�x 7KHUH�PLJKW�EH�SUREOHPV�ZLWK�SUHFLVLRQ�ZKHQ�\RX�WRVV�IORDW�QXPEHUV�RYHU�WR��1(7�FRPSRQHQWV�DQG�EDFN�WR�WKH�VWRUHG�SURFHGXUH�WR�EH�XVHG�LQ�WKH�:+(5( FODXVH�

3UREOHP�6ROXWLRQ����&XVWRP�&ROXPQV
7KH�WKLUG�VROXWLRQ�WR�WKH�FRQFXUUHQF\�SUREOHP�LV�FRPSOHWHO\�PDQXDO��,W
V�EHVW�LOOXVWUDWHG�E\�DQ�H[DPSOH��ZKLFK�FDQ�EH�VHHQ�LQ�/LVWLQJ�������+HUH�\RX�FDQ�VHH�WKDW�,�NHHS�D�60$//,17 FROXPQ�FDOOHG�UY �MXVW�DV�ZLWK�WKH�52:9(56,21 FROXPQ�LQ�WKH�ILUVW�VROXWLRQ��LQ�WKH�WDEOH��:KHQ�WKH�URZ�ZDV�UHDG�IURP�WKH�GDWDEDVH�DW�WLPH�W���WKH�UY ZDV�IHWFKHG�WRR��:KHQ�LW
V�WLPH�WR�83'$7( WKH�URZ�DW�WLPH�W���DV�LV�VKRZQ�LQ�/LVWLQJ��������WKH�FRGH�FKHFNV�WKDW�WKHUY YDOXH�LV�WKH�VDPH�DV�LW�ZDV�ZKHQ�LW�ZDV�UHDG��,I�LW�LV��WKH�UY YDOXH�ZLOO�DOVR�EH�LQFUHDVHG�
/LVWLQJ������&XVWRP�9DOXH�9HUVLRQ�RI�&RQFXUUHQF\�&RQWURO
&5($7(�352&('85(�(UUDQGB8SGDWH��#LG�81,48(,'(17,),(5��#[�XGGW;��#UY2OG�60$//,17��$6��7KH�XVXDO�GHFODUDWLRQV�DQG�LQLWLDOL]DWLRQV�83'$7(�HUUDQG6(7�[� �#[��UY� �&$6(�:+(1�UY���������7+(1�UY�����(/6(���(1':+(5(�LG� �#LG$1'�UY� �#UY2OG��7KH�XVXDO�HUURU�KDQGOHU�DQG�([LW+DQGOHU�
1RWH�WKDW�WKH�UY FROXPQ�LQ�/LVWLQJ������LV�D�JRRG�H[DPSOH�RI�D�FROXPQ�WKDW�VKRXOG�XVH�D�XVHU�GHILQHG�GDWD�W\SH��2Q�WKH�RWKHU�KDQG��\RX�ZLOO�KDYH�WR�FKDQJH�WKH�ERUGHU�YDOXH�LQ�WKH�FRGH��VHH������ LQ�/LVWLQJ�������LI�\RX�FKDQJH�WKH�GDWDW\SH�IRU�WKH�XVHU�GHILQHG�GDWDW\SH��,�PLVV�JOREDO�FRQVWDQWV�LQ�7�64/�YHU\�PXFK��2U�HYHQ�EHWWHU��,�ZLVK�ZH�KDG�DYDLODEOH�D�SRVVLELOLW\�VLPLODU�WR�WKH�RQH�LQ��1(7�DV�LV�VKRZQ�LQ�/LVWLQJ������
$OVR�ZRUWK�PHQWLRQLQJ�LV�WKDW�,�FRXOG�XVH�QHJDWLYH�YDOXHV�WRR��DQ�RIWHQ�IRUJRWWHQ�WHFKQLTXH�LQ�VLWXDWLRQV�OLNH�WKLV��7KDW�GRXEOHV�WKH�VL]H�RI�WKH�VSDQ�IRU�WKH�LQWHUYDO�RI�YDOXHV�
/LVWLQJ������+RZ�WR�$VN�IRU�WKH�0D[�6L]H�RI�D�9DULDEOH�LQ�9LVXDO�%DVLF��1(7
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'LP�DQ,QWHJHU�$V�,QWHJHU&RQVROH�:ULWH/LQH�DQ,QWHJHU�0D[9DOXH�7R6WULQJ���
,W
V�QR�VHFUHW�WKDW�7�64/�LVQ
W�DW�DOO�DV�SRZHUIXO�DV�WKH��1(7�ODQJXDJHV��EXW�LW�VWLOO�IUXVWUDWHV�PH�
3UREOHP�6ROXWLRQ����3URV�DQG�&RQV
7KH�SURV�RI�WKH�FXVWRP�FROXPQV�VROXWLRQ�DUH�DV�IROORZV�

x ,W�KDV�IXOO�IOH[LELOLW\��%HFDXVH�\RX�SURJUDP�WKLV�VROXWLRQ�RQ�\RXU�RZQ��\RX�KDYH�D�FHUWDLQ�DPRXQW�RI�IUHHGRP�x <RX�FDQ�³SDUWLWLRQ´�WKH�URZ�LQ�DV�PDQ\�FRQFXUUHQF\�FRQWURO�SLHFHV�\RX�ZDQW�E\�XVLQJ�VHYHUDO�UY FROXPQV�x <RX�FDQ�DFWXDOO\�VHH�KRZ�PDQ\�WLPHV�D�URZ�KDV�EHHQ�FKDQJHG��ZKLFK�PLJKW�EH�XVHIXO�LQ�VRPH�VLWXDWLRQV���,I�VR��\RX�VKRXOG�SHUKDSV�XVH�,17 LQVWHDG�RI�60$//,17 DV�,�GLG�LQ�/LVWLQJ�������x <RX�DUH�QRW�REOLJHG�WR�UHUHDG�WKH�URZ�EHIRUH�XSGDWLQJ�LW�GLUHFWO\�DJDLQ��7KLV�GHSHQGV�RQ�ZKHWKHU�WKH�VWRUHG�SURFHGXUH�KDQGOLQJ�WKH�83'$7( FKDQJHV�DQ\�RI�WKH�FROXPQV��,I�LW�GRHV�QRW��WKH�FRQVXPHU�KDV�DOO�WKH�QHFHVVDU\�LQIRUPDWLRQ��7KH�FRQVXPHU�FDQ�MXVW�PRYHWKH�QHZO\�VDYHG�YDOXHV�WR�WKH�YDULDEOHV�KROGLQJ�WKH�ROG�YDOXHV��DQG�WKH�FXUUHQW�UY LV�WKH�ROG�UY����
7KH�FRQV�RI�WKLV�VROXWLRQ�DUH�DV�IROORZV�

x ,W
V�FRPSOHWHO\�PDQXDO��VR�\RX�KDYH�WR�SURJUDP�WKLV�VROXWLRQ�FRPSOHWHO\�RQ�\RXU�RZQ���$V�\RX�VDZ�LQ�WKH�SUHYLRXV�³SURV´�VHFWLRQ��,�OLVWHG�WKLV�DV�DQ�DGYDQWDJH�DOVR��:KHWKHU�LW
V�DQ�DGYDQWDJH�RU�GLVDGYDQWDJH�GHSHQGV�RQ�WKH�VLWXDWLRQ��x <RX�PXVW�ZDWFK�RXW�IRU�ERUGHUV��1R�PDWWHU�ZKDW�GDWD�W\SH�\RX�XVH�IRU�WKH�UY FROXPQ��WKHUH�LV�D�YDOXH�ERUGHU�WR�ZDWFK�RXW�IRU�x 7KH�SURWRFRO�GRHVQ
W�ZRUN�LI�RWKHU�83'$7( UHTXHVWV�GRQ
W�IROORZ�WKH�SURWRFRO��+RZHYHU��LI�DOO�83'$7(V�DUH�GRQH�WKURXJK�D�VWRUHG�SURFHGXUH��WKLV�LV�QRW�D�SUREOHP�:KDW�,I�,�'RQ
W�/LNH�6WRUHG�3URFHGXUHV"
$V�\RX�NQRZ�E\�QRZ��,
P�YHU\�IRQG�RI�VWRUHG�SURFHGXUHV��DQG�, GLG�WKH�FKHFNLQJ�LQ�D�VWRUHG�SURFHGXUH�IRU�DOO�WKUHH�VROXWLRQV��+RZHYHU��HDFK�VROXWLRQ�FDQ��RI�FRXUVH��EH�XVHG�IURP�WKH��1(7�FRPSRQHQWV�DQG�ZLWK�G\QDPLF�64/�LQVWHDG��+RZHYHU��,�ILQG�WKLV�WDVN�LV�YHU\�FORVH�WR�WKH�GDWDEDVH��$OVR��ZDWFK�RXW�IRU�RYHUKHDG�LI�\RX�XVH�VHYHUDO�URXQG�WULSV�ZLWK�WKH�WKLUG�VROXWLRQ�EHFDXVH�WKH�WKURXJKSXW�ZLOO�EH�GDPDJHG�
3UREOHP�6ROXWLRQ����7DNLQJ�&DUH�RI�WKH�&RQFXUUHQF\�&RQWURO�LQ�D��1(7�&RPSRQHQW
$OO�WKUHH�VROXWLRQV�GLVFXVVHG�VR�IDU�KDYH�EHHQ�ORFDWHG�LQ�VWRUHG�SURFHGXUHV��(DFK�RIWKH�PHFKDQLVPV�RI�WKRVH�VROXWLRQV�FDQ�EH�XVHG�IRU�VROYLQJ�WKH�FRQFXUUHQF\�FRQWURO�SUREOHP�LQ��1(7�FRPSRQHQWV�LQVWHDG�RI�DV�LQ�VWRUHG�SURFHGXUHV��,�GRQ
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6RPH�XVHUV�DUHQ
W�DXWKRUL]HG�WR�FKDQJH�D�VSHFLILF�HUUDQG��LQ�ZKLFK�FDVH�WKHUH�LV�QR�SRLQW�LQ�OHWWLQJ�WKHP�JUDE�D�ORFN�HLWKHU��7KH�VDPH�JRHV�IRU�FDOOV�WR�DB/RFNB5HOHDVH����,W
V�QR�XVH�FDOOLQJ�WKDW�VWRUHG�SURFHGXUH�LI�WKH�XVHU�ORRNV�DW�DQ�HUUDQG�WKDW�KH�RU�VKH�LVQ
W�DOORZHG�WR�XSGDWH��,I�\RX�EXLOG�ORJLF�OLNH�WKLV�LQ�\RXU�DSSOLFDWLRQ��\RX�ZLOO�GHFUHDVH�WKH�RYHUKHDG�RI�WKH�VROXWLRQ��)LQDOO\��DQRWKHU�ZD\�WR�GHFUHDVH�WKH�RYHUKHDG�LV�WR�WDNH�FDUH�RI�WKH�SHVVLPLVWLF�ORFNLQJ�DW�D�FRDUVH�JUDQXODU�OHYHO��'RQ
W�XVH�WKH�FXVWRP�ORFNLQJ�RQ�VHSDUDWH�DFWLRQV��EXW�RQO\�RQ�WKH�FRPSOHWH�HUUDQG�(YDOXDWLRQ�RI�3URSRVDOV
,W
V�QRZ�WLPH�WR�HYDOXDWH�WKH�SURSRVDOV�,�SUHVHQWHG�LQ�WKLV�FKDSWHU�DJDLQVW�WKH�FULWHULD�ZH�HVWDEOLVKHG�LQ�&KDSWHU����:H
OO�ILUVW�HYDOXDWH�WKH�FRPSOHWH�SURSRVDO�IRU�KRZ�WR�FDWFK�HUURUV�LQ�ERWK�VWRUHG�SURFHGXUHV�DQG��1(7�FRPSRQHQWV��DQG�WKHQ�ZH
OO�ORRN�DW�WKH�RSWLPLVWLF�FRQFXUUHQF\�FRQWURO�SURSRVDO��)LQDOO\��ZH
OO�ORRN�DW�WKH�SHVVLPLVWLF�FRQFXUUHQF\�FRQWURO�SURSRVDO�,�MXVW�SUHVHQWHG�
(YDOXDWLRQ�RI�3URSRVDO�IRU�+DQGOLQJ�(UURUV
7KH�SURSRVDO�IRU�KRZ�WR�GHDO�ZLWK�HUURUV�LV�DFWXDOO\�TXLWH�D�ODUJH�RQH��)LUVW��D�FRPSOHWH�SURWRFRO�PXVW�EH�IXOILOOHG�LQ�WKH�VWRUHG�SURFHGXUHV�DQG�WKHQ��LQ�WKH��1(7�FRPSRQHQWV��D�FHQWUDOL]HG�PHWKRG�ZLOO�EH�XVHG�IRU�³UDLVLQJ´�H[FHSWLRQV��7KH�W\SH�RI�FRQVXPHU�IDFWRU�LV�RQO\�RI�LQWHUHVW�LQ�WKH�FDVH�RI��1(7�H[FHSWLRQV��EHFDXVH�WKH�RQO\�FRQVXPHU�WR�WKH�VWRUHG�SURFHGXUHV�VKRXOG�EH�WKH�3HUVLVWHQW�$FFHVV�OD\HU��(YHQ�VR��WKH�W\SH�RI�FRQVXPHU�VKRXOGQ
W�DIIHFW�WKH��1(7�H[FHSWLRQV�DW�DOO��7KH�$SSOLFDWLRQ�OD\HU�ZLOO�UDLVH�DQ�H[FHSWLRQ�DQG��LI�WKH�FRQVXPHU�ZDQWV�WR�VHH�H[FHSWLRQV�DQRWKHU�ZD\��WKH�&RQVXPHU�+HOSHU�OD\HU�ZLOO�WDNH�FDUH�RI�WKDW�
$V�\RX�PD\�JXHVV��SHUIRUPDQFH�DQG�VFDODELOLW\�ZLOO�EH�DIIHFWHG�ZKHQ�HUURU�KDQGOLQJ�LV�XVHG��EXWWKHQ��GR�ZH�UHDOO\�KDYH�D�FKRLFH"�:H�QHHG�WR�KDQGOH�HUURUV�DQG�WKH�FRVW�LVQ
W�DOO�WKDW�JUHDW��:H�FDQ�XVH�GLIIHUHQW�VWUDWHJLHV��EXW�WKHUH�LVQ
W�XVXDOO\�PXFK�RYHUKHDG�ZLWK�WKH�VROXWLRQ�,�XVH��,Q�WKH�FDVH�RI�DEQRUPDO�VLWXDWLRQV��WKHUH�LV�D�ORW�RI�RYHUKHDG��EXW�H[FHSWLRQV�VKRXOG�KDSSHQ�VR�UDUHO\�WKDW�WKLV�LV�QRW�UHDOO\�D�SUREOHP�
$V�\RX�PLJKW�JXHVV��,�ILQG�WKH�VROXWLRQ�ERWK�PDLQWDLQDEOH�DQG�UHOLDEOH��,W
V�PDLQWDLQDEOH�EHFDXVH�LW
V�D�GLVWLQFW�PRGHO�IRU�KRZ�WR�WUHDW�HUURU�KDQGOLQJ��&RQVLVWHQW�FRGH�PHDQV�PDLQWDLQDEOH�FRGH��2QH�H[DPSOH�RI�KRZ�UHOLDELOLW\�LV�LQFUHDVHG�LV�WKH�SDUDQRLG�HUURU�KDQGOLQJ�XVHG�LQ�WKH�VWRUHG�SURFHGXUHV��$V�,�PHQWLRQHG�LQ�WKH�FKDSWHU��,�HYHQ�KDQGOH�HUURUV�GXH�WR�PLVVLQJ�VWRUHG�SURFHGXUHV�
,�GLVFXVVHG�WKH�HUURU�ORJJLQJ�VROXWLRQ�LQ�GHWDLO�LQ�&KDSWHU����7KDQNV�WR�WKLV�HUURU�ORJJLQJ��GHEXJJDELOLW\�LV�JUHDWO\�LQFUHDVHG��,�WKLQN�WKH�UHXVH�VLWXDWLRQ�LV�JRRG�IRU�ERWK�WKH�VWRUHG�SURFHGXUHV�DQG�WKH��1(7�FRPSRQHQWV��%HFDXVH�WKH�VWRUHG�SURFHGXUHV�XVH�ERWK�5(7851�� DQG�5$,6(5525����LW�ZLOO�EH�SRVVLEOH�IRU�WKHP�WR�EH�UHXVHG�E\�PRVW�RWKHU�VWRUHG�SURFHGXUHV��DQG�YLFH�YHUVD��7KH�PDLQ�SUREOHP�DV�,�VHH�LW�ZLWK�UHXVLQJ�VWRUHG�SURFHGXUHV�DQG�FRPSRQHQWV�IURP�RWKHU�VRXUFHV�LV�WKDW�,�H[SHFW�;0/�IRUPDWWHG�HUURU�GHVFULSWLRQV�IURP�5$,6(5525�� IRU�WKH�HUURU�ORJJLQJ�VROXWLRQ�WR�ZRUN�MXVW�DV�H[SHFWHG��,�DOVR�ZDQW�UDLVHG�H[FHSWLRQV�WKDW�DUH�ORZHU�WKDQ�WKH�HQWU\�SRLQW�WR�XVH�LQQHU�H[FHSWLRQV�VR�DV�QRW�WR�ORVH WKH�HUURU�VWDFN��:ULWLQJ�D�FXVWRP�H[FHSWLRQ�VFKHPD�IRU�WKH��1(7�FRPSRQHQWV�FRXOG�PHDQ�WKDW�H[DFWO\�WKH�VDPH�VFKHPD�FRXOG�EH�XVHG�IRU�&20�FRPSRQHQWV��VR�WKH\�FRXOG�ERWK�EH�EHWWHU�LQWHJUDWHG�LQVWHDG�RI�UHO\LQJ�RQ�LQWHURS��6WLOO��LQ�WKLV�FDVH��,�GHILQLWHO\�SUHIHU�WR�SOD\�ZLWK�WKH�FDUGV�ZH�KDYH��)LQDOO\��DV�,�VDLG�HDUOLHU��FRQVLVWHQW�FRGH�PHDQV�PDLQWDLQDEOH�FRGH��DQG�WKDQNV�WR�WKLV��SURGXFWLYLW\�JDLQV�WRR�
(YDOXDWLRQ�RI�3URSRVDO�IRU�$SSURDFKLQJ�2SWLPLVWLF�&RQFXUUHQF\�&RQWURO�RI�'LVFRQQHFWHG�'DWD
,Q�WKLV�FKDSWHU��,�DFWXDOO\�OLVWHG�WZR�GLIIHUHQW�SURSRVDOV�IRU�DSSURDFKLQJ�RSWLPLVWLF�FRQFXUUHQF\�FRQWURO�RI�GLVFRQQHFWHG�GDWD��2QH�ZDV�WR�XVH�WKH�EHVW�WHFKQLTXH�IRU�WKH�VLWXDWLRQ�DW�KDQG��DQG�WKH�RWKHU�ZDV�WR�XVH�WKH�FXVWRP�FROXPQ�DSSURDFK�EHFDXVH�LW�KDV�OHVV�FRQVWUDLQWV��,Q�WKLV�HYDOXDWLRQ��,�ZLOO�ORRN�DW�WKH�FRQFHSWXDO�SURSRVDO�IRU�GHDOLQJ�ZLWK�RSWLPLVWLF�FRQFXUUHQF\�FRQWURO�LQ�VWRUHG�SURFHGXUHV�LQ�JHQHUDO��DQG�DOVR�WKH�FXVWRP�DSSURDFK�,�UHFRPPHQG��,Q�WKLV�HYDOXDWLRQ��\RX�ZLOO�ILQG�WKDW�WKHUH�ZLOO�EH�TXLWH�D�IHZ�IDFWRUV�WKDW�DUHQ
W�DIIHFWHG�DW�DOO��/HW
V�VWDUW�ZLWK�SHUIRUPDQFH�DQG�VFDODELOLW\�
3HUIRUPDQFH�DQG�VFDODELOLW\�IDUH�YHU\�ZHOO�WKDQNV�WR�WKH�XVH�RI�VWRUHG�SURFHGXUHV�IRU�WKH�VROXWLRQ��HYHQ�WKRXJK�\HW�DQRWKHU�FROXPQ�KDV�WR�EH�FKDQJHG�DW�HYHU\�83'$7(��+RZHYHU��WKLV�GRHVQ
W�DIIHFW�WKH�SHUIRUPDQFH�DQG�VFDODELOLW\�PXFK�EHFDXVH�WKH�URZ�KDV�WR�EH�UHDG�DQG�ORFNHG�DQ\ZD\��$W�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP��\RX�FDQ�VHH�D�GLDJUDP�FRPSDULQJ�WKH�GLIIHUHQFHV�LQ�WKURXJKSXW�EHWZHHQ�WKH�WKUHH�SURSRVDOV��DQG�DOVR�WKH�IRXUWK�VROXWLRQ�IRU�WDNLQJ�FDUH�RI�WKH�FRQWURO�LQ�D��1(7�FRPSRQHQW���3OHDVH�UHPHPEHU�WKDW�WKH�UHVXOWV�ZLOO�EH�DIIHFWHG�E\�VHYHUDO�IDFWRUV�DQG�DUH�RQO\�FRUUHFW�LQ�WKH�DFWXDO�VLWXDWLRQ�XVHG�IRU�WKH�WHVW��
0DLQWDLQDELOLW\�LV�EHWWHU�WKDQ�XVLQJ�EHIRUH�DIWHU�YDOXHV��EHFDXVH�WKH�FRQWURO�VROXWLRQ�LVQ
W�DIIHFWHG�DW�DOO�ZKHQ�DQ�DGGLWLRQDO�FROXPQ�LV�DGGHG��7KHUH�DUH�DOVR�IHZHU�SDUDPHWHUV�WR�VHQG�WR�VWRUHG�SURFHGXUHV��5HOLDELOLW\�LV�MXVW�ILQH��EXW�D�SUREOHP�RFFXUV�ZKHQ�WKH�WDEOHV�DUH�ZULWWHQ�WR�E\�VRXUFHV�
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WKDW�GRQ
W�IROORZ�WKH�SURWRFRO��,W�LV�H[DFWO\�WKH�VDPH�IRU�UHXVDELOLW\��RI�FRXUVH��3URGXFWLYLW\�LV�ILQH�WRR��HVSHFLDOO\�FRPSDUHG�WR�ZKHQ�EHIRUH�DIWHU�YDOXHV�DUH�XVHG�
(YDOXDWLRQ�RI�3URSRVDO�IRU�$SSURDFKLQJ�3HVVLPLVWLF�&RQFXUUHQF\�&RQWURO�RI�'LVFRQQHFWHG�'DWD��&XVWRP�/RFN�7DEOH
(YHQ�KHUH��LQ�WKH�FDVH�RI�FRQFXUUHQF\�FRQWURO��,�GHFLGHG�WR�KDQGOH�LW�LQ�P\�VWRUHG�SURFHGXUHV��:KHQ�,�FRPH�WR�WKH�IDFWRU�RI�IDUP��FOXVWHU�HQDEOLQJ��\RX�ZLOO�VHH�WKDW�WKLV�KDV�DGYDQWDJHV��EXW�OHW
V�VWDUW�IURP�WKH�EHJLQQLQJ�
3HUIRUPDQFH�DQG�VFDODELOLW\�ZLOO�GHILQLWHO\�EH�QHJDWLYHO\�DIIHFWHG�ZKHQ�\RX�XVH�WKH�SURSRVHG�VROXWLRQ��'RQ
W�RYHUXVH�LW²,�UHSHDW��GRQ
W�RYHUXVH�LW��7R�JLYH�\RX�D�SLFWXUH�RI�WKH�RYHUKHDG��,�KDYH�FRPSDUHG�WKH�UHFRPPHQGHG�VROXWLRQ�IRU�SHVVLPLVWLF�FRQFXUUHQF\�FRQWURO�RI�GLVFRQQHFWHG�GDWD�ZLWK�WKH�UHFRPPHQGHG�VROXWLRQ�RI�LWV�RSWLPLVWLF�VLEOLQJ��<RX�FDQ�VHH�WKH�UHVXOW�DW�WKH�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP�
%HFDXVH�DOO�WKH�ORFNLQJ�ZRUN�LV�GRQH�LQ�VWRUHG�SURFHGXUHV��LW�LV�UHODWLYHO\�HQFDSVXODWHG�DQG�WKHUHIRUH�PDLQWDLQDEOH��5HOLDELOLW\�PD\�EH�D�SUREOHP��EHFDXVH�LI�QRW�DOO�UHTXHVWLQJ�SDUWLHV�IROORZ�WKH�SURWRFRO��LW�IDLOV��,W�LV�DOVR�WKH�FDVH�WKDW�DIWHU�Q PLQXWHV��\RXU�ORFN�LV�JRQH��DQG�LW�PD\�QRW�EH�SRVVLEOH�WR�VDYH�WKH�FKDQJHV�\RX�PDNH�
5HXVDELOLW\�LV�SRVLWLYHO\�DIIHFWHG�WKLV�WLPH��EXW�LQ�D�GLIIHUHQW�ZD\�WKDQ�XVXDO��7KH�VWUXFWXUH�DQG�VROXWLRQ�FDQ�EH�UHXVHG�IRU�DOO�WKH�GLIIHUHQW�WDEOHV�DQG�UHVRXUFHV�IRU�ZKLFK�\RX�ZDQW�WR�XVH�SHVVLPLVWLF�FRQFXUUHQF\�FRQWURO�
$QRWKHU�VROXWLRQ�WR�WKH�SUREOHP�LV�WR�OHW�&20��KDQGOH�WKH�ORFNV��IRU�H[DPSOH��ZLWK�WKH�KHOS�RI�WKH�6KDUHG�3URSHUWLHV�0DQDJHUV��630���$�ELJ�DGYDQWDJH�ZLWK�P\�UHFRPPHQGHG�DSSURDFK�LV�WKDW�\RX�GRQ
W�JHW�IDUP�FOXVWHU�SUREOHPV��2Q�WKH�RWKHU�KDQG��\RX�FDQ�ILUVW�XVH�D�630�EDVHG�VROXWLRQ�DQG��ZKHQ�\RX�QHHG�WR�VXSSRUW�IDUPV�FOXVWHUV��\RX�FKDQJH�WKH�VROXWLRQ�WR�XVH�P\�UHFRPPHQGHG�VROXWLRQ�LQVWHDG��,�GRQ
W�UHFRPPHQG�WKLV�DSSURDFK��EHFDXVH�,�WKLQN�LW�ZLOO�EH�D�SUHWW\�ODUJH�FKDQJH�ZKHQ�WKH�WLPH�FRPHV��DQG�P\�DSSURDFK�LV�DOVR�PRUH�UHOLDEOH²IRU�H[DPSOH��LI�WKH�&20��DSSOLFDWLRQ�WHUPLQDWHV�ZLWKRXW�WKH�XVHU�QRWLFLQJ�LW�DW�DOO�:KDW
V�1H[W
%HFDXVH�WKLV�LV�WKH�ODVW�FKDSWHU�LQ�WKH�ERRN��ZKDW
V�QH[W�LV�ZKDW�WKH�IXWXUH�KDV�WR�EULQJ��7KH�QHZ�SODWIRUP�RI��1(7�LV�WKH�PRVW�SURPLVLQJ�DQG�SRZHUIXO�SODWIRUP�VR�IDU��QR�TXHVWLRQ�DERXW�WKDW��6WLOO��WKHUH�DUH�D�ORW�RI�QHZ�SUREOHPV�DQG�GHVLJQ�GHFLVLRQV�ZDLWLQJ�DURXQG�WKH�FRUQHU��,�KRSH�WKLV�ERRN�KDV�LQVSLUHG�\RX�ZLWK�LGHDV�RI�KRZ�WR�GHDO�ZLWK�VRPH�RI�WKH�SUREOHPV�\RX�ZLOO�IDFH�DQG�KDV�KHOSHG�\RX�SUHSDUH�IRU�ZKDW�PXVW�EH�GRQH�HDUO\�RQ�ZKHQ�EXLOGLQJ�HQWHUSULVH�DSSOLFDWLRQV��*RRG�OXFN�5HIHUHQFHV
���'��$SSOHPDQ��0RYLQJ�WR�9%�1(7��6WUDWHJLHV��&RQFHSWV��DQG�&RGH��$SUHVV�������
���.��)UDQNOLQ��9%�1(7�IRU�'HYHORSHUV��6DPV�������
���(��*XQQHUVRQ��³:ULWLQJ�([FHSWLRQDO�&RGH�´ KWWS���PVGQ�PLFURVRIW�FRP�OLEUDU\�HQ�XV�GQFVFRO�KWPO�FVKDUS���������DVS�
���(��*XQQHUVRQ��³7KH�:HOO�7HPSHUHG�([FHSWLRQ�´ KWWS���PVGQ�PLFURVRIW�FRP�OLEUDU\�HQ�XV�GQFVFRO�KWPO�FVKDUS����������DVS�
���.��-RQHV�DQG�(��-H]LHUVNL��³([FHSWLRQ�0DQDJHPHQW�LQ��1(7�´KWWS���PVGQ�PLFURVRIW�FRP�OLEUDU\�HQ�XV�GQEGD�KWPO�H[FHSWGRWQHW�DVS�
���&��-��'DWH��$Q�,QWURGXFWLRQ�WR�'DWDEDVH�6\VWHPV��6HYHQWK�(GLWLRQ��$GGLVRQ�:HVOH\�������
���7��&RQQROO\�DQG�&��%HJJ��'DWDEDVH�6\VWHPV��$�3UDFWLFDO�$SSURDFK�WR�'HVLJQ��,PSOHPHQWDWLRQ��DQG�0DQDJHPHQW��$GGLVRQ�:HVOH\�������$SSHQGL[�$��6XJJHVWLRQV�IRU�)XUWKHU�5HDGLQJ
7KH�IROORZLQJ�LV�D�OLVW�RI�ERRNV�\RX�PD\�ILQG�KHOSIXO�DV�\RX�OHDUQ�DERXW��1(7�DQG�64/�6HUYHU������DQG�IRU�GHYHORSLQJ�\RXU�SURIHVVLRQDO�VNLOOV�LQ�JHQHUDO��<RX
OO�QRWLFH�WKDW��ZKLOH�,�KDYHQ
W�PHQWLRQHG�ERRNV�WKDW�IRFXV�RQ�&20��,
YH�LQFOXGHG�VHYHUDO�&20��ERRNV��7KLV�LV�EHFDXVH�PRVW�RI�WKH�LQIRUPDWLRQ�LQ�WKHVH�&20��ERRNV�LV�VWLOO�YDOLG�EHFDXVH�WKH�SURJUDPPLQJ�PRGHO�IRU�ZULWLQJ�VHUYLFHG�FRPSRQHQWV�LQ��1(7�LV�YHU\�VLPLODU�WR�ZULWLQJ�&20��FRPSRQHQWV��VD\��LQ�9%���7KH�QXPEHU�RI��1(7�ERRNV�LV�RQ�WKH�WKLQ�VLGH�EHFDXVH�,�ZURWH�WKLV�ERRN�HDUO\�RQ�LQ�WKH�GD\V�RI��1(7��*RRG��1(7�ERRNV�
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ZLOO�FHUWDLQO\�HQWHU�WKH�PDUNHW�LQ�WKH�FRPLQJ�PRQWKV��WKHUHIRUH��\RX�FDQ�ILQG�DQ�XS�WR�GDWH�UHIHUHQFH�OLVW�DW�WKLV�ERRN
V�:HE�VLWH�DW�ZZZ�VDPVSXEOLVKLQJ�FRP�
$SSOHPDQ��'��0RYLQJ�WR�9%�1(7��6WUDWHJLHV� &RQFHSWV�DQG�&RGH��$SUHVV��������,6%1��������������
%HFN��.��([WUHPH�3URJUDPPLQJ�([SODLQHG��(PEUDFH�&KDQJH��$GGLVRQ�:HVOH\��������,6%1��������������
%HQ�*DQ��,��DQG�7��0RUHDX��$GYDQFHG�7UDQVDFW�64/�IRU�64/�6HUYHU�������$SUHVV��������,6%1��������������
%HUQVWHLQ��3��$��DQG�(��1HZFRPHU��3ULQFLSOHV�RI�7UDQVDFWLRQ�3URFHVVLQJ��0RUJDQ�.DXIPDQQ��������,6%1�����������
%RRFK��*���5XPEDXJK��-���DQG�,��-DFREVRQ��7KH�8QLILHG�0RGHOLQJ�/DQJXDJH�8VHU�*XLGH��$GGLVRQ�:HVOH\��������,6%1��������������
%ULOO��*��$SSO\LQJ�&20���1HZ�5LGHUV��������,6%1��������������
%URZQ��5���%DURQ��:���DQG�:��'��&KDGZLFN�,,,��'HVLJQLQJ�6ROXWLRQV�ZLWK�&20��7HFKQRORJLHV��0LFURVRIW�3UHVV��������,6%1�������������
%XVFKPDQQ��)���0HXQLHU��5���5RKQHUW��+���6RPPHUODG��3���DQG�0��6WDO��3DWWHUQ�2ULHQWHG�6RIWZDUH�$UFKLWHFWXUH��$�6\VWHP�RI�3DWWHUQV��:LOH\��������,6%1��������������
&HONR��-��64/�IRU�6PDUWLHV��6HFRQG�(GLWLRQ��0RUJDQ�.DXIPDQQ��������,6%1��������������
&RQQROO\��7��DQG�&��%HJJ��'DWDEDVH�6\VWHPV��$�3UDFWLFDO�$SSURDFK�WR�'HVLJQ��,PSOHPHQWDWLRQ�DQG�0DQDJHPHQW��6HFRQG�(GLWLRQ��$GGLVRQ�:HVOH\��������,6%1��������������
'DWH��&��-��$Q�,QWURGXFWLRQ�WR�'DWDEDVH�6\VWHPV��6HYHQWK�(GLWLRQ��$GGLVRQ�:HVOH\��������,6%1��������������
'HODQH\��.��,QVLGH�64/�6HUYHU�������0LFURVRIW�3UHVV��������,6%1��������������
(ZDOG��7��7UDQVDFWLRQDO�&20���%XLOGLQJ�6FDODEOH�$SSOLFDWLRQV��$GGLVRQ�:HVOH\��������,6%1��������������
)OHPLQJ�&��&��DQG�%��YRQ�+DOOH��+DQGERRN�RI�5HODWLRQDO�'DWDEDVH�'HVLJQ��$GGLVRQ�:HVOH\��������,6%1��������������
)RZOHU��0��$QDO\VLV�3DWWHUQV��$GGLVRQ�:HVOH\��������,6%1��������������
)UDQNOLQ��.��9%�1(7�IRU�'HYHORSHUV��6DPV�3XEOLVKLQJ��������,6%1��������������
*DPPD��(���+HOP��5���-RKQVRQ��5���DQG�-��9OLVVLGHV��'HVLJQ�3DWWHUQV��$GGLVRQ�:HVOH\��������,6%1��������������
*XQQHUVRQ��(��$�3URJUDPPHU
V�,QWURGXFWLRQ�WR�&���6HFRQG�(GLWLRQ��$SUHVV��������,6%1��������������
*UD\��-��DQG�$��5HXWHU��7UDQVDFWLRQ�3URFHVVLQJ��&RQFHSWV�DQG�7HFKQLTXHV��0RUJDQ�.DXIPDQQ��������,6%1��������������
+HLQFNLHQV��3��0��%XLOGLQJ�6FDODEOH�'DWDEDVH�$SSOLFDWLRQV��$GGLVRQ�:HVOH\������� ,6%1��������������
+HQGHUVRQ��.��7KH�*XUX
V�*XLGH�WR�7UDQVDFW�64/��$GGLVRQ�:HVOH\��������,6%1��������������
+XQW��$��DQG�'��7KRPDV��7KH�3UDJPDWLF�3URJUDPPHU��$GGLVRQ�:HVOH\��������,6%1�������������;
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