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0DULR�&DVWUR�&RQWUHUDV�LV�D�VRIWZDUH�HQJLQHHU�ZKR�KDV�VSHFLDOL]HG�LQ�GLVWULEXWHG�V\VWHPV�DQG�ELJ
GDWD�VROXWLRQV��+H�ZRUNV�DV�D�VLWH�UHOLDELOLW\�HQJLQHHU��DQG�QRZ�KH�LV�IRFXVHG�RQ�FRQWDLQHUL]HG
VROXWLRQV�DQG�DSSV�XVLQJ�PRVW�RI�*RRJOH�&ORXG�VXLWH��HVSHFLDOO\��.XEHUQHWHV��+H�KDV�D�ZLGH
H[SHULHQFH�LQ�V\VWHPV�DQG�VROXWLRQV�LQWHJUDWLRQ��DQG�KH�KDV�ZULWWHQ�PDQ\�VFDODEOH�DQG�UHOLDEOH���
IDFWRU�DSSV�XVLQJ�*R�DQG�'RFNHU��+H�KDV�GHVLJQHG�%LJ�'DWD��DUFKLWHFWXUHV�IRU�ILQDQFLDO�VHUYLFHV�DQG
PHGLD��DQG�KH�KDV�ZULWWHQ�GDWD�SURFHVVLQJ�SLSHOLQHV�XVLQJ�HYHQW�GULYHQ�DUFKLWHFWXUHV�ZULWWHQ�SXUHO\�LQ
*R��+H�LV�DOVR�YHU\�DFWLYH�LQ�WKH�RSHQ�VRXUFH�FRPPXQLW\��DQG�\RX�FDQ�ILQG�KLP�RQ�KLV�*LW+XE�DFFRXQW
ZLWK�WKH�XVHUQDPH�VD\GHQ���,Q�WKH�SDVW��KH�KDV�DOVR�ZULWWHQ�PRELOH�DSSOLFDWLRQV�DQG�EDFNHQGV�LQ�-DYD�

0DULR�LV�SDVVLRQDWH�DERXW�SURJUDPPLQJ�ODQJXDJHV��DQG�KH�IRXQG�WKH�EHVW�EDODQFH�EHWZHHQ�IXQ�DQG
SURGXFWLYLW\�LQ�*R��KRZHYHU��UHFHQWO\��KH�HQMR\V�ZULWLQJ�LQ�5XVW�DQG�HPEHGGHG�V\VWHPV�LQ�&��+H�LV
DOVR�SDVVLRQDWH�DERXW�URDG�F\FOLQJ�DQG�ZLQWHU�VSRUWV�

,
G�OLNH�WR�H[SUHVV�P\�GHHS�JUDWLWXGH�WR�P\�SDUHQWV�IRU�VXSSRUWLQJ�PH�LQ�P\�MRXUQH\�WKURXJK
FRPSXWHUV�VLQFH�,�ZDV����7R�8UV]XOD��7\ULRQ�DQG�7HVOD�IRU�WKHLU�GDLO\�VXSSRUW�DQG�IRU�EHLQJ
ZLWK�PH�LQ�WKH�ORQJ�QLJKWV�ZULWLQJ�WKLV�ERRN�

,
G�OLNH�WR�WKDQN�&KDLWDQ\D��IRU�KHU�JXLGDQFH�DW�WKH�EHJLQQLQJ�RI�WKH�ERRN��=HH\DQ��IRU�KLV
SDWLHQFH�DQG�KHOS�RQ�HYHU\�FKDSWHU��DQG�3DYDQ��IRU�WKH�KHOS�DQG�H[SODQDWLRQV��%XW�DOVR�WR�DOO
WKH�UHYLHZHUV��HVSHFLDOO\�WR�6KLMX��DQG�WKH�HQWLUH�WHDP�DW�3DFNW�WKDW�PDGH�WKLV�ERRN�SRVVLEOH�
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ZLWK�D�VSHFLDO�LQWHUHVW�LQ�$3,V��PLFURVHUYLFHV��FRQWDLQHUL]HG�DUFKLWHFWXUHV��DQG�GLVWULEXWHG�V\VWHPV�
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&XVWRPHU�VXSSRUW
1RZ�WKDW�\RX�DUH�WKH�SURXG�RZQHU�RI�D�3DFNW�ERRN��ZH�KDYH�D�QXPEHU�RI�WKLQJV�WR�KHOS�\RX�WR�JHW�WKH
PRVW�IURP�\RXU�SXUFKDVH�

'RZQORDGLQJ�WKH�H[DPSOH�FRGH
<RX�FDQ�GRZQORDG�WKH�H[DPSOH�FRGH�ILOHV�IRU�WKLV�ERRN�IURP�\RXU�DFFRXQW�DW
KWWS���ZZZ�SDFNWSXE�FRP��,I�\RX�SXUFKDVHG�WKLV�ERRN�HOVHZKHUH��\RX�FDQ�YLVLW
KWWS���ZZZ�SDFNWSXE�FRP�VXSSRUW�DQG�UHJLVWHU�WR�KDYH�WKH�ILOHV�H�PDLOHG�GLUHFWO\�WR�\RX�

<RX�FDQ�GRZQORDG�WKH�FRGH�ILOHV�E\�IROORZLQJ�WKHVH�VWHSV�

��� /RJ�LQ�RU�UHJLVWHU�WR�RXU�ZHEVLWH�XVLQJ�\RXU�H�PDLO�DGGUHVV�DQG�SDVVZRUG�
��� +RYHU�WKH�PRXVH�SRLQWHU�RQ�WKH�6833257�WDE�DW�WKH�WRS�
��� &OLFN�RQ�&RGH�'RZQORDGV�	�(UUDWD�
��� (QWHU�WKH�QDPH�RI�WKH�ERRN�LQ�WKH�6HDUFK�ER[�
��� 6HOHFW�WKH�ERRN�IRU�ZKLFK�\RX
UH�ORRNLQJ�WR�GRZQORDG�WKH�FRGH�ILOHV�
��� &KRRVH�IURP�WKH�GURS�GRZQ�PHQX�ZKHUH�\RX�SXUFKDVHG�WKLV�ERRN�IURP�
��� &OLFN�RQ�&RGH�'RZQORDG�

2QFH�WKH�ILOH�LV�GRZQORDGHG��SOHDVH�PDNH�VXUH�WKDW�\RX�XQ]LS�RU�H[WUDFW�WKH�IROGHU�XVLQJ�WKH�ODWHVW
YHUVLRQ�RI�

:LQ5$5�����=LS�IRU�:LQGRZV
=LSHJ���L=LS���8Q5DU;�IRU�0DF
��=LS���3HD=LS�IRU�/LQX[

7KH�FRGH�EXQGOH�IRU�WKH�ERRN�LV�DOVR�KRVWHG�RQ�*LW+XE�DW�KWWSV���JLWKXE�FRP�3DFNW3XEOLVKLQJ�*R�
'HVLJQ�3DWWHUQV��:H�DOVR�KDYH�RWKHU�FRGH�EXQGOHV�IURP�RXU�ULFK�FDWDORJ�RI�ERRNV�DQG�YLGHRV
DYDLODEOH�DW�KWWSV���JLWKXE�FRP�3DFNW3XEOLVKLQJ���&KHFN�WKHP�RXW�

(UUDWD
$OWKRXJK�ZH�KDYH�WDNHQ�HYHU\�FDUH�WR�HQVXUH�WKH�DFFXUDF\�RI�RXU�FRQWHQW��PLVWDNHV�GR�KDSSHQ��,I�\RX
ILQG�D�PLVWDNH�LQ�RQH�RI�RXU�ERRNV�PD\EH�D�PLVWDNH�LQ�WKH�WH[W�RU�WKH�FRGH�ZH�ZRXOG�EH�JUDWHIXO�LI�\RX
FRXOG�UHSRUW�WKLV�WR�XV��%\�GRLQJ�VR��\RX�FDQ�VDYH�RWKHU�UHDGHUV�IURP�IUXVWUDWLRQ�DQG�KHOS�XV�LPSURYH
VXEVHTXHQW�YHUVLRQV�RI�WKLV�ERRN��,I�\RX�ILQG�DQ\�HUUDWD��SOHDVH�UHSRUW�WKHP�E\�YLVLWLQJ
KWWS���ZZZ�SDFNWSXE�FRP�VXEPLW�HUUDWD��VHOHFWLQJ�\RXU�ERRN��FOLFNLQJ�RQ�WKH�(UUDWD�6XEPLVVLRQ
)RUP�OLQN��DQG�HQWHULQJ�WKH�GHWDLOV�RI�\RXU�HUUDWD��2QFH�\RXU�HUUDWD�DUH�YHULILHG��\RXU�VXEPLVVLRQ�ZLOO
EH�DFFHSWHG�DQG�WKH�HUUDWD�ZLOO�EH�XSORDGHG�WR�RXU�ZHEVLWH�RU�DGGHG�WR�DQ\�OLVW�RI�H[LVWLQJ�HUUDWD
XQGHU�WKH�(UUDWD�VHFWLRQ�RI�WKDW�WLWOH�

7R�YLHZ�WKH�SUHYLRXVO\�VXEPLWWHG�HUUDWD��JR�WR�KWWSV���ZZZ�SDFNWSXE�FRP�ERRNV�FRQWHQW�VXSSRUW�DQG
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HQWHU�WKH�QDPH�RI�WKH�ERRN�LQ�WKH�VHDUFK�ILHOG��7KH�UHTXLUHG�LQIRUPDWLRQ�ZLOO�DSSHDU�XQGHU�WKH�(UUDWD
VHFWLRQ�

3LUDF\
3LUDF\�RI�FRS\ULJKWHG�PDWHULDO�RQ�WKH�,QWHUQHW�LV�DQ�RQJRLQJ�SUREOHP�DFURVV�DOO�PHGLD��$W�3DFNW��ZH
WDNH�WKH�SURWHFWLRQ�RI�RXU�FRS\ULJKW�DQG�OLFHQVHV�YHU\�VHULRXVO\��,I�\RX�FRPH�DFURVV�DQ\�LOOHJDO�FRSLHV
RI�RXU�ZRUNV�LQ�DQ\�IRUP�RQ�WKH�,QWHUQHW��SOHDVH�SURYLGH�XV�ZLWK�WKH�ORFDWLRQ�DGGUHVV�RU�ZHEVLWH�QDPH
LPPHGLDWHO\�VR�WKDW�ZH�FDQ�SXUVXH�D�UHPHG\�

3OHDVH�FRQWDFW�XV�DW�FRS\ULJKW#SDFNWSXE�FRP�ZLWK�D�OLQN�WR�WKH�VXVSHFWHG�SLUDWHG�PDWHULDO�

:H�DSSUHFLDWH�\RXU�KHOS�LQ�SURWHFWLQJ�RXU�DXWKRUV�DQG�RXU�DELOLW\�WR�EULQJ�\RX�YDOXDEOH�FRQWHQW�

4XHVWLRQV
,I�\RX�KDYH�D�SUREOHP�ZLWK�DQ\�DVSHFW�RI�WKLV�ERRN��\RX�FDQ�FRQWDFW�XV�DW�TXHVWLRQV#SDFNWSXE�FRP�
DQG�ZH�ZLOO�GR�RXU�EHVW�WR�DGGUHVV�WKH�SUREOHP�



&KDSWHU����5HDG\����6WHDG\����*R�
'HVLJQ�3DWWHUQV�KDYH�EHHQ�WKH�IRXQGDWLRQ�IRU�KXQGUHGV�RI�WKRXVDQGV�RI�SLHFHV�RI�VRIWZDUH��6LQFH�WKH
*DQJ�2I�)RXU��(ULFK�*DPPD��5LFKDUG�+HOP��5DOSK�-RKQVRQ�DQG�-RKQ�9OLVVLGHV��ZURWH�WKH�ERRN
'HVLJQ�3DWWHUQV��(OHPHQWV�RI�5HXVDEOH�2EMHFW�2ULHQWHG�6RIWZDUH�LQ������ZLWK�H[DPSOHV�LQ�&��
DQG�6PDOOWDON��WKH�WZHQW\�WKUHH�FODVVLF�SDWWHUQV�KDYH�EHHQ�UH�LPSOHPHQWHG�LQ�PRVW�RI�PDMRU�ODQJXDJHV
RI�WRGD\�DQG�WKH\�KDYH�EHHQ�XVHG�LQ�DOPRVW�HYHU\�SURMHFW�\RX�NQRZ�DERXW�

7KH�*DQJ�RI�)RXU�GHWHFWHG�WKDW�PDQ\�VPDOO�DUFKLWHFWXUHV�ZHUH�SUHVHQW�LQ�PDQ\�RI�WKHLU�SURMHFWV��WKH\
VWDUWHG�WR�UHZULWH�WKHP�LQ�D�PRUH�DEVWUDFW�ZD\�DQG�WKH\�UHOHDVHG�WKH�IDPRXV�ERRN�

7KLV�ERRN�LV�D�FRPSUHKHQVLYH�H[SODQDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�PRVW�FRPPRQ�GHVLJQ�SDWWHUQV
IURP�WKH�*DQJ�RI�)RXU�DQG�WRGD\
V�SDWWHUQV�SOXV�VRPH�RI�WKH�PRVW�LGLRPDWLF�FRQFXUUHQF\�SDWWHUQV�LQ
*R�

%XW�ZKDW�LV�*R���"

$�OLWWOH�ELW�RI�KLVWRU\
2Q�WKH�ODVW����\HDUV��ZH�KDYH�OLYHG�DQ�LQFUHGLEOH�JURZWK�LQ�FRPSXWHU�VFLHQFH��6WRUDJH�VSDFHV�KDYH
EHHQ�LQFUHDVHG�GUDPDWLFDOO\��5$0�KDV�VXIIHUHG�D�VXEVWDQWLDO�JURZWK��DQG�&38
V�DUH����ZHOO����VLPSO\
IDVWHU��+DYH�WKH\�JURZQ�DV�PXFK�DV�VWRUDJH�DQG�5$0�PHPRU\"�1RW�UHDOO\��&38�LQGXVWU\�KDV�UHDFKHG
D�OLPLW�LQ�WKH�VSHHG�WKDW�WKHLU�&38
V�FDQ�GHOLYHU��PDLQO\�EHFDXVH�WKH\�KDYH�EHFRPH�VR�IDVW�WKDW�WKH\
FDQQRW�JHW�HQRXJK�SRZHU�WR�ZRUN�ZKLOH�WKH\�GLVVLSDWH�HQRXJK�KHDW��7KH�&38�PDQXIDFWXUHUV�DUH�QRZ
VKLSSLQJ�PRUH�FRUHV�RQ�HDFK�FRPSXWHU��7KLV�VLWXDWLRQ�FUDVKHV�DJDLQVW�WKH�EDFNJURXQG�RI�PDQ\�V\VWHPV
SURJUDPPLQJ�ODQJXDJHV�WKDW�ZHUHQ
W�GHVLJQHG�IRU�PXOWL�SURFHVVRU�&38V�RU�ODUJH�GLVWULEXWHG�V\VWHPV
WKDW�DFW�DV�D�XQLTXH�PDFKLQH��,Q�*RRJOH��WKH\�UHDOL]HG�WKDW�WKLV�ZDV�EHFRPLQJ�PRUH�WKDQ�DQ�LVVXH�ZKLOH
WKH\�ZHUH�VWUXJJOLQJ�WR�GHYHORS�GLVWULEXWHG�DSSOLFDWLRQV�LQ�ODQJXDJHV�OLNH�-DYD�RU�&���WKDW�ZHUHQ
W
GHVLJQHG�ZLWK�FRQFXUUHQF\�LQ�PLQG�

$W�WKH�VDPH�WLPH��RXU�SURJUDPV�ZHUH�ELJJHU��PRUH�FRPSOH[��PRUH�GLIILFXOW�WR�PDLQWDLQ�DQG�ZLWK�D�ORW
RI�URRP�IRU�EDG�SUDFWLFHV��:KLOH�RXU�FRPSXWHUV�KDG�PRUH�FRUHV�DQG�ZHUH�IDVWHU��ZH�ZHUH�QRW�IDVWHU
ZKHQ�GHYHORSLQJ�RXU�FRGH�QHLWKHU�RXU�GLVWULEXWHG�DSSOLFDWLRQV��7KLV�ZDV�*R
V�WDUJHW�

*R�GHVLJQ�VWDUWHG�LQ������E\�WKUHH�*RRJOHUV�LQ�WKH�UHVHDUFK�RI�D�SURJUDPPLQJ�ODQJXDJH�WKDW�FRXOG
VROYH�FRPPRQ�LVVXHV�LQ�ODUJH�VFDOH�GLVWULEXWHG�V\VWHPV�OLNH�WKH�RQHV�\RX�FDQ�ILQG�DW�*RRJOH��7KH
FUHDWRUV�ZHUH�

5RE�3LNH��3ODQ���DQG�,QIHUQR�26�
5REHUW�*ULHVHPHU��:RUNHG�DW�*RRJOH
V�9��-DYD6FULSW�HQJLQH�WKDW�SRZHUV�*RRJOH�&KURPH�
.HQ�7KRPSVRQ��:RUNHG�DW�%HOO�ODEV�DQG�WKH�8QL[�WHDP��,W�KDV�EHHQ�LQYROYHG�LQ�GHVLJQLQJ�RI�WKH
3ODQ���RSHUDWLQJ�V\VWHP�DV�ZHOO�DV�WKH�GHILQLWLRQ�RI�WKH�87)���HQFRGLQJ�

,Q�������WKH�FRPSLOHU�ZDV�GRQH�DQG�WKH�WHDP�JRW�WKH�KHOS�RI�5XVV�&R[�DQG�,DQ�/DQFH�7D\ORU��7KH�WHDP



VWDUWHG�WKHLU�MRXUQH\�WR�RSHQ�VRXUFH�WKH�SURMHFW�LQ������DQG�LQ�0DUFK������WKH\�UHDFKHG�D�YHUVLRQ����
DIWHU�PRUH�WKDQ�ILIW\�UHOHDVHV�



,QVWDOOLQJ�*R
$Q\�*R�,QVWDOODWLRQ�QHHGV�WZR�EDVLF�WKLQJV��WKH�ELQDULHV�RI�WKH�ODQJXDJH�VRPHZKHUH�RQ�\RXU�GLVN�DQG
D�*23$7+�SDWK�LQ�\RXU�V\VWHP�ZKHUH�\RXU�SURMHFWV�DQG�WKH�SURMHFWV�WKDW�\RX�GRZQORDG�IURP�RWKHU
SHRSOH�ZLOO�EH�VWRUHG�

,Q�WKH�IROORZLQJ�OLQHV��ZH�ZLOO�H[SORUH�KRZ�WR�LQVWDOO�*R�ELQDULHV�LQ�/LQX[��:LQGRZV�DQG�26�;��)RU
D�GHWDLOHG�H[SODQDWLRQ�RI�KRZ�WR�LQVWDOO�WKH�ODWHVW�YHUVLRQ�RI�*R��\RX�FDQ�UHIHU�WR�WKH�RIILFLDO
GRFXPHQWDWLRQ�DW�KWWSV���JRODQJ�RUJ�GRF�LQVWDOO�

/LQX[
7R�LQVWDOO�*R�LQ�/LQX[�\RX�KDYH�WZR�RSWLRQV�

(DV\�RSWLRQ��8VH�\RXU�GLVWULEXWLRQ�SDFNDJH�PDQDJHU�
5+(/�)HGRUD�&HQWRV�XVHUV�ZLWK�<80�'1)�VXGR�\XP�LQVWDOO��\�JRODQJ
8EXQWX�'HELDQ�XVHUV�XVLQJ�$37�ZLWK�VXGR�DSW�JHW�LQVWDOO��\�JRODQJ

$GYDQFHG��'RZQORDGLQJ�WKH�ODWHVW�GLVWULEXWLRQ�IURP�KWWSV���JRODQJ�RUJ�

,�UHFRPPHQG�XVLQJ�WKH�VHFRQG�DQG�GRZQORDGLQJ�D�GLVWULEXWLRQ��*R
V�XSGDWHV�PDLQWDLQV�EDFNZDUG
FRPSDWLELOLW\�DQG�\RX�XVXDOO\�VKRXOG�QRW�EH�ZRUULHG�DERXW�XSGDWLQJ�\RXU�*R�ELQDULHV�IUHTXHQWO\�

*R�/LQX[�DGYDQFHG�LQVWDOODWLRQ

7KH�DGYDQFHG�LQVWDOODWLRQ�RI�*R�LQ�/LQX[�UHTXLUHV�\RX�WR�GRZQORDG�WKH�ELQDULHV�IURP�JRODQJ
ZHESDJH��$IWHU�HQWHULQJ�KWWSV���JRODQJ�RUJ���FOLFN�WKH�'RZQORDG�*R�EXWWRQ��XVXDOO\�DW�WKH�ULJKW��VRPH
)HDWXUHG�'RZQORDGV�RSWLRQ�LV�DYDLODEOH�IRU�HDFK�GLVWULEXWLRQ��6HOHFW�/LQX[�GLVWULEXWLRQ�WR�GRZQORDG
WKH�ODWHVW�VWDEOH�YHUVLRQ�

1RWH

$W�KWWSV���JRODQJ�RUJ�\RX�FDQ�DOVR�GRZQORDG�EHWD�YHUVLRQV�RI�WKH�ODQJXDJH�

/HW
V�VD\�ZH�KDYH�VDYHG�WKH�WDU�J]�ILOH�LQ�'RZQORDGV�IROGHU�VR�OHW
V�H[WUDFW�LW�DQG�PRYH�LW�WR�D
GLIIHUHQW�SDWK��%\�FRQYHQWLRQ��*R�ELQDULHV�DUH�XVXDOO\�SODFHG�LQ��XVU�ORFDO�JR�GLUHFWRU\�

WDU��][YI�JR���OLQX[�DPG���WDU�J]
VXGR�PY�JR��XVU�ORFDO�JR

2Q�H[WUDFWLRQ�UHPHPEHU�WR�UHSODFH�DVWHULVNV����ZLWK�WKH�YHUVLRQ�\RX�KDYH�GRZQORDGHG�

1RZ�ZH�KDYH�RXU�*R�LQVWDOODWLRQ�LQ�XVU�ORFDO�JR�SDWK�VR�QRZ�ZH�KDYH�WR�DGG�WKH�ELQ�VXEIROGHU�WR
RXU�3$7+�DQG�WKH�ELQ�IROGHU�ZLWKLQ�RXU�*23$7+�

PNGLU��S��+20(�JR�ELQ
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:LWK��S�ZH�DUH�WHOOLQJ�EDVK�WR�FUHDWH�DOO�GLUHFWRULHV�WKDW�DUH�QHFHVVDU\��1RZ�ZH�QHHG�WR�DSSHQG�ELQ
IROGHU�SDWKV�WR�RXU�3$7+��DSSHQG�WKH�IROORZLQJ�OLQHV�DW�WKH�HQG�RI�\RXU�a��EDVKUF�

H[SRUW�3$7+ �3$7+��XVU�ORFDO�JR�ELQ

&KHFN�WKDW�RXU�JR�ELQ�GLUHFWRU\�LV�DYDLODEOH�

��JR�YHUVLRQ
*R�YHUVLRQ�JR������OLQX[�DPG��

:LQGRZV
7R�LQVWDOO�*R�LQ�:LQGRZV��\RX�ZLOO�QHHG�DGPLQLVWUDWRU�SULYLOHJHV��2SHQ�\RXU�IDYRULWH�EURZVHU�DQG
QDYLJDWH�WR�KWWSV���JRODQJ�RUJ���2QFH�WKHUH�FOLFN�WKH�'RZQORDG�*R�EXWWRQ�DQG�VHOHFW�0LFURVRIW
:LQGRZV�GLVWULEXWLRQ��$��PVL�ILOH�ZLOO�VWDUW�GRZQORDGLQJ�

([HFXWH�WKH�06,�LQVWDOOHU�E\�GRXEOH�FOLFNLQJ�LW��$Q�LQVWDOOHU�ZLOO�DSSHDU�DVNLQJ�\RX�WR�DFFHSW�WKH�(QG
8VHU�/LFHQVH�$JUHHPHQW��(8/$��DQG�VHOHFW�D�WDUJHW�IROGHU�IRU�\RXU�LQVWDOODWLRQ��:H�ZLOO�FRQWLQXH
ZLWK�WKH�GHIDXOW�SDWK�WKDW�LQ�P\�FDVH�ZDV�&�?*R�

2QFH�WKH�LQVWDOODWLRQ�LV�ILQLVKHG�\RX�ZLOO�KDYH�WR�DGG�WKH�ELQDU\�*R�IROGHU��ORFDWHG�LQ�&�?*R?ELQ�WR
\RXU�3DWK��)RU�WKLV��\RX�PXVW�JR�WR�&RQWURO�3DQHO�DQG�VHOHFW�6\VWHP�RSWLRQ��2QFH�LQ�6\VWHP��VHOHFW�WKH
$GYDQFHG�WDE�DQG�FOLFN�WKH�(QYLURQPHQW�YDULDEOHV�EXWWRQ��+HUH�\RX
OO�ILQG�D�ZLQGRZ�ZLWK�YDULDEOHV
IRU�\RXU�FXUUHQW�XVHU�DQG�V\VWHP�YDULDEOHV��,Q�V\VWHP�YDULDEOHV��\RX
OO�ILQG�WKH�3DWK�YDULDEOH��&OLFN�LW
DQG�FOLFN�WKH�(GLW��EXWWRQ�WR�RSHQ�D�WH[W�ER[��<RX�FDQ�DGG�\RXU�SDWK�E\�DGGLQJ��&�?*R�ELQ�DW�WKH�HQG
RI�WKH�FXUUHQW�OLQH��QRWH�WKH�VHPLFRORQ�DW�WKH�EHJLQQLQJ�RI�WKH�SDWK���,Q�UHFHQW�:LQGRZV�YHUVLRQV
�:LQGRZV�����\RX�ZLOO�KDYH�D�PDQDJHU�WR�DGG�YDULDEOHV�HDVLO\�

0DF�26�;
,Q�0DF�26�;�WKH�LQVWDOODWLRQ�SURFHVV�LV�YHU\�VLPLODU�WR�/LQX[��2SHQ�\RXU�IDYRULWH�EURZVHU�DQG
QDYLJDWH�WR�KWWSV���JRODQJ�RUJ�DQG�FOLFN�WKH�'RZQORDG�*R��)URP�WKH�OLVW�RI�SRVVLEOH�GLVWULEXWLRQV�WKDW
DSSHDU��VHOHFW�$SSOH�26�;��7KLV�ZLOO�GRZQORDG�D��SNJ�ILOH�WR�\RXU�GRZQORDG�IROGHU�

$�ZLQGRZ�ZLOO�JXLGH�\RX�WKURXJK�WKH�LQVWDOODWLRQ�SURFHVV�ZKHUH�\RX�KDYH�WR�W\SH�\RXU�DGPLQLVWUDWRU
SDVVZRUG�VR�WKDW�LW�FDQ�SXW�*R�ELQDU\�ILOHV�LQ��XVU�ORFDO�JR�ELQ�IROGHU�ZLWK�WKH�SURSHU
SHUPLVVLRQV��1RZ��RSHQ�7HUPLQDO�WR�WHVW�WKH�LQVWDOODWLRQ�E\�W\SLQJ�WKLV�RQ�LW�

��JR�YHUVLRQ
*R�YHUVLRQ�JR������GDUZLQ�DPG��

,I�\RX�VHH�WKH�LQVWDOOHG�YHUVLRQ��HYHU\WKLQJ�ZDV�ILQH��,I�LW�GRHVQ
W�ZRUN�FKHFN�WKDW�\RX�KDYH�IROORZHG
FRUUHFWO\�HYHU\�VWHS�RU�UHIHU�WR�WKH�GRFXPHQWDWLRQ�DW�KWWSV���JRODQJ�RUJ�

6HWWLQJ�WKH�ZRUNVSDFH���/LQX[�DQG�$SSOH�26�;
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*R�ZLOO�DOZD\V�ZRUN�XQGHU�WKH�VDPH�ZRUNVSDFH��7KLV�KHOSV�WKH�FRPSLOHU�WR�ILQG�SDFNDJHV�DQG
OLEUDULHV�WKDW�\RX�FRXOG�EH�XVLQJ��7KLV�ZRUNVSDFH�LV�FRPPRQO\�FDOOHG�*23$7+�

*23$7+�KDV�D�YHU\�LPSRUWDQW�UROH�LQ�\RXU�ZRUNLQJ�HQYLURQPHQW�ZKLOH�GHYHORSLQJ�*R�VRIWZDUH�
:KHQ�\RX�LPSRUW�D�OLEUDU\�LQ�\RXU�FRGH�LW�ZLOO�VHDUFK�IRU�WKLV�OLEUDU\�LQ�\RXU��*23$7+�VUF��7KH�VDPH
ZKHQ�\RX�LQVWDOO�VRPH�*R�DSSV��ELQDULHV�ZLOO�EH�VWRUHG�LQ��*23$7+�ELQ�

$W�WKH�VDPH��DOO�\RXU�VRXUFH�FRGH�PXVW�EH�VWRUHG�LQ�D�YDOLG�URXWH�ZLWKLQ��*23$7+�VUF�IROGHU��)RU
H[DPSOH��,�VWRUH�P\�SURMHFWV�LQ�*LW+XE�DQG�P\�XVHUQDPH�LV�6D\GHQ�VR��IRU�D�SURMHFW�FDOOHG�PLQLPDO�
PHVRV�JR�IUDPHZRUN�,�ZLOO�KDYH�WKLV�IROGHU�VWUXFWXUH
OLNH��*23$7+�VUF�JLWKXE�FRP�VD\GHQ�PLQLPDO�PHVRV�JR�IUDPHZRUN�ZKLFK�UHIOHFWV�WKH�85,
ZKHUH�WKLV�UHSR�LV�VWRUHG�DW�*LW+XE�

PNGLU��S��+20(�JR

7KH��+20(�JR�SDWK�LV�JRLQJ�WR�EH�WKH�GHVWLQDWLRQ�RI�RXU��*23$7+��:H�KDYH�WR�VHW�DQ�HQYLURQPHQW
YDULDEOH�ZLWK�RXU��*23$7+�SRLQWLQJ�WR�WKLV�IROGHU��7R�VHW�WKH�HQYLURQPHQW�YDULDEOH��RSHQ�DJDLQ�WKH�ILOH
�+20(��EDVKUF�ZLWK�\RXU�IDYRULWH�WH[W�HGLWRU�DQG�DGG�WKH�IROORZLQJ�OLQH�DW�WKH�HQG�RI�LW�

H[SRUW�*23$7+ �^+20(`�JR

6DYH�WKH�ILOH�DQG�RSHQ�D�QHZ�WHUPLQDO��7R�FKHFN�WKDW�HYHU\WKLQJ�LV�ZRUNLQJ��MXVW�ZULWH�DQ�HFKR�WR�WKH
�*23$7+�YDULDEOH�OLNH�WKLV�

HFKR��*23$7+
�KRPH�PFDVWUR�JR

,I�WKH�RXWSXW�RI�WKH�SUHFHGLQJ�FRPPDQG�SRLQWV�WR�\RXU�FKRVHQ�*R�SDWK��HYHU\WKLQJ�LV�FRUUHFW�DQG�\RX
FDQ�FRQWLQXH�WR�ZULWH�\RXU�ILUVW�SURJUDP�



6WDUWLQJ�ZLWK�+HOOR�:RUOG
7KLV�ZRXOGQ
W�EH�D�JRRG�ERRN�ZLWKRXW�D�+HOOR�:RUOG�H[DPSOH��2XU�+HOOR�:RUOG�H[DPSOH�FDQ
W�EH
VLPSOHU��RSHQ�\RXU�IDYRULWH�WH[W�HGLWRU�DQG�FUHDWH�D�ILOH�FDOOHG�PDLQ�JR�ZLWKLQ�RXU
�*23$7+�VUF�>\RXUBQDPH@�KHOORBZRUOG�ZLWK�WKH�IROORZLQJ�FRQWHQW�

SDFNDJH�PDLQ�
�
IXQF�PDLQ��^�
SULQWOQ��+HOOR�:RUOG����
`�

6DYH�WKH�ILOH��7R�UXQ�RXU�SURJUDP��RSHQ�WKH�7HUPLQDO�ZLQGRZ�RI�\RXU�RSHUDWLQJ�V\VWHP�

,Q�/LQX[��JR�WR�SURJUDPV�DQG�ILQG�D�SURJUDP�FDOOHG�7HUPLQDO�
,Q�:LQGRZV��KLW�:LQGRZV���5��W\SH�FPG�ZLWKRXW�TXRWHV�RQ�WKH�QHZ�ZLQGRZ�DQG�KLW�(QWHU�
,Q�0DF�26�;��KLW�&RPPDQG���6SDFH�WR�RSHQ�D�VSRWOLJKW�VHDUFK��W\SH�WHUPLQDO�ZLWKRXW�TXRWHV�
7KH�WHUPLQDO�DSS�PXVW�EH�KLJKOLJKWHG�VR�KLW�(QWHU�

2QFH�ZH�DUH�LQ�RXU�WHUPLQDO��QDYLJDWH�WR�WKH�IROGHU�ZKHUH�ZH�KDYH�FUHDWHG�RXU�PDLQ�JR�ILOH��7KLV
VKRXOG�EH�XQGHU�\RXU��*23$7+�VUF�>\RXUBQDPH@�KHOORBZRUOG�DQG�H[HFXWH�LW�

JR�UXQ�PDLQ�JR
+HOOR�:RUOG�

7KDW
V�DOO��7KH�JR�UXQ�>ILOH@�FRPPDQG�ZLOO�FRPSLOH�DQG�H[HFXWH�RXU�DSSOLFDWLRQ�EXW�LW�ZRQ
W
JHQHUDWH�DQ�H[HFXWDEOH�ILOH��,I�\RX�ZDQW�MXVW�WR�EXLOG�LW�DQG�JHW�DQ�H[HFXWDEOH�ILOH��\RX�PXVW�EXLOG�WKH
DSS�XVLQJ�WKH�IROORZLQJ�FRPPDQG�

JR�EXLOG��R�KHOORBZRUOG

1RWKLQJ�KDSSHQV��%XW�LI�\RX�VHDUFK�LQ�WKH�FXUUHQW�GLUHFWRU\��OV�FRPPDQG�LQ�/LQX[�DQG�0DF�26�;��DQG
GLU�LQ�:LQGRZV���\RX
OO�ILQG�DQ�H[HFXWDEOH�ILOH�ZLWK�WKH�QDPH�KHOORBZRUOG��:H�KDYH�JLYHQ�WKLV
QDPH�WR�WKH�H[HFXWDEOH�ILOH�ZKHQ�ZH�ZURWH��R�KHOORBZRUOG�FRPPDQG�ZKLOH�EXLOGLQJ��<RX�FDQ�QRZ
H[HFXWH�WKLV�ILOH�

�KHOORBZRUOG
+HOOR�:RUOG�

$QG�RXU�PHVVDJH�DSSHDUHG��,Q�:LQGRZV��\RX�MXVW�QHHG�WR�W\SH�WKH�QDPH�RI�WKH��H[H�ILOH�WR�JHW�WKH
VDPH�UHVXOW�

7LS

7KH�JR�UXQ�>P\BPDLQBILOH�JR@�FRPPDQG�ZLOO�EXLOG�DQG�H[HFXWH�WKH�DSS�ZLWKRXW�LQWHUPHGLDWH
ILOHV��7KH�JR�EXLOG��R�>ILOHQDPH@�FRPPDQG�ZLOO�FUHDWH�DQ�H[HFXWDEOH�ILOH�WKDW�,�FDQ�WDNH
DQ\ZKHUH�DQG�KDV�QR�GHSHQGHQFLHV�



,QWHJUDWHG�'HYHORSPHQW�(QYLURQPHQW���,'(
$Q�,'(��,QWHJUDWHG�'HYHORSPHQW�(QYLURQPHQW��LV�EDVLFDOO\�D�XVHU�LQWHUIDFH�WR�KHOS�GHYHORSHUV�
FRGH�WKHLU�SURJUDPV�E\�SURYLGLQJ�D�VHW�RI�WRROV�WR�VSHHG�XS�FRPPRQ�WDVNV�GXULQJ�GHYHORSPHQW
SURFHVV�OLNH�FRPSLOLQJ��EXLOGLQJ��RU�PDQDJLQJ�GHSHQGHQFLHV��7KH�,'(V�DUH�SRZHUIXO�WRROV�WKDW�WDNH
VRPH�WLPH�WR�PDVWHU�DQG�WKH�SXUSRVH�RI�WKLV�ERRN�LV�QRW�WR�H[SODLQ�WKHP��DQ�,'(�OLNH�(FOLSVH�KDV�LWV
RZQ�ERRNV��

,Q�*R��\RX�KDYH�PDQ\�RSWLRQV�EXW�WKHUH�DUH�RQO\�WZR�WKDW�DUH�IXOO\�RULHQWHG�WR�*R
GHYHORSPHQW�/LWH,'(�DQG�,QWHOOLM�*RJODQG��/LWH,'(�LV�QRW�WKH�PRVW�SRZHUIXO�WKRXJK�EXW�,QWHOOLM�KDV
SXW�ORWV�RI�HIIRUWV�WR�PDNH�*RJODQG�D�YHU\�QLFH�HGLWRU�ZLWK�FRPSOHWLRQ��GHEXJJLQJ��UHIDFWRULQJ��WHVWLQJ�
YLVXDO�FRYHUDJH��LQVSHFWLRQV��HWF��&RPPRQ�,'(V�RU�WH[W�HGLWRUV�WKDW�KDYH�D�*R�SOXJLQ�LQWHJUDWLRQ�DUH
DV�IROORZLQJ�

,QWHOOL-�,GHD
6XEOLPH�7H[W����
$WRP
(FOLSVH

%XW�\RX�FDQ�DOVR�ILQG�*R�SOXJLQV�IRU�

9LP
9LVXDO�6WXGLR�DQG�9LVXDO�&RGH

7KH�,QWHOOL-�,GHD�DQG�$WRP�,'(V��IRU�WKH�WLPH�RI�WKLV�ZULWLQJ��KDV�WKH�VXSSRUW�IRU�GHEXJJLQJ�XVLQJ�D
SOXJLQ�FDOOHG�'HOYH��7KH�,QWHOOL-�,GHD�LV�EXQGOHG�ZLWK�WKH�RIILFLDO�*R�SOXJLQ��,Q�$WRP�\RX
OO�KDYH�WR
GRZQORDG�D�SOXJLQ�FDOOHG�*R�SOXV�DQG�D�GHEXJJHU�WKDW�\RX�FDQ�ILQG�VHDUFKLQJ�WKH�ZRUG�'HOYH�



7\SHV
7\SHV�JLYH�WKH�XVHU�WKH�DELOLW\�WR�VWRUH�YDOXHV�LQ�PQHPRQLF�QDPHV��$OO�SURJUDPPLQJ�ODQJXDJHV�KDYH
W\SHV�UHODWHG�ZLWK�QXPEHUV��WR�VWRUH�LQWHJHUV��QHJDWLYH�QXPEHUV��RU�IORDWLQJ�SRLQW�IRU�H[DPSOH��ZLWK
FKDUDFWHUV��WR�VWRUH�D�VLQJOH�FKDUDFWHU��ZLWK�VWULQJV��WR�VWRUH�FRPSOHWH�ZRUGV��DQG�VR�RQ��*R�ODQJXDJH
KDV�WKH�FRPPRQ�W\SHV�IRXQG�LQ�PRVW�SURJUDPPLQJ�ODQJXDJHV�

7KH�ERRO�NH\ZRUG�LV�IRU�%RROHDQ�W\SH�ZKLFK�UHSUHVHQWV�D�7UXH�RU�)DOVH�VWDWH�
0DQ\�QXPHULF�W\SHV�EHLQJ�WKH�PRVW�FRPPRQ�

7KH�LQW�W\SH�UHSUHVHQWV�D�QXPEHU�IURP���WR������������LQ����ELWV�PDFKLQHV�DQG�IURP���WR
���������������������LQ����ELWV�
7KH�E\WH�W\SH�UHSUHVHQWV�D�QXPEHU�IURP���WR�����
7KH�IORDW���DQG�IORDW���W\SHV�DUH�WKH�VHW�RI�DOO�,(((���������ELW�IORDWLQJ�SRLQW�QXPEHUV
UHVSHFWLYHO\�
<RX�DOVR�KDYH�VLJQHG�LQW�W\SH�OLNH�UXQH�ZKLFK�LV�DQ�DOLDV�RI�LQW���W\SH��D�QXPEHU�WKDW
JRHV�IURP�������������WR������������DQG�FRPSOH[���DQG�FRPSOH[����ZKLFK�DUH�WKH�VHW
RI�DOO�FRPSOH[�QXPEHUV�ZLWK�IORDW����IORDW���UHDO�DQG�LPDJLQDU\�SDUWV�OLNH����L�

7KH�VWULQJ�NH\ZRUG�IRU�VWULQJ�W\SH�UHSUHVHQWV�DQ�DUUD\�RI�FKDUDFWHUV�HQFORVHG�LQ�TXRWHV�OLNH
�JRODQJ��RU��FRPSXWHU��
$Q�DUUD\�WKDW�LV�D�QXPEHUHG�VHTXHQFH�RI�HOHPHQWV�RI�D�VLQJOH�W\SH�DQG�D�IL[HG�VL]H��PRUH�DERXW
DUUD\V�ODWHU�LQ�WKLV�FKDSWHU���$�OLVW�RI�QXPEHUV�RU�OLVWV�RI�ZRUGV�ZLWK�D�IL[HG�VL]H�LV�FRQVLGHUHG
DUUD\V�
7KH�VOLFH�W\SH�LV�D�VHJPHQW�RI�DQ�XQGHUO\LQJ�DUUD\��PRUH�DERXW�WKLV�ODWHU�LQ�WKLV�FKDSWHU���7KLV
W\SH�LV�D�ELW�FRQIXVLQJ�DW�WKH�EHJLQQLQJ�EHFDXVH�LW�VHHPV�OLNH�DQ�DUUD\�EXW�ZH�ZLOO�VHH�WKDW
DFWXDOO\��WKH\�DUH�PRUH�SRZHUIXO�
7KH�VWUXFWXUHV�WKDW�DUH�WKH�REMHFWV�WKDW�DUH�FRPSRVHG�RI�DQRWKHU�REMHFWV�RU�W\SHV�
7KH�SRLQWHUV��PRUH�DERXW�WKLV�ODWHU�LQ�WKLV�FKDSWHU�DUH�OLNH�GLUHFWLRQV�LQ�WKH�PHPRU\�RI�RXU
SURJUDP��\HV��OLNH�PDLOER[HV�WKDW�\RX�GRQ
W�NQRZ�ZKDW
V�LQVLGH��
7KH�IXQFWLRQV�DUH�LQWHUHVWLQJ��PRUH�DERXW�WKLV�ODWHU�LQ�WKLV�FKDSWHU���<RX�FDQ�DOVR�GHILQH�IXQFWLRQV
DV�YDULDEOHV�DQG�SDVV�WKHP�WR�RWKHU�IXQFWLRQV��\HV��D�IXQFWLRQ�WKDW�XVHV�D�IXQFWLRQ��GLG�\RX�OLNH
,QFHSWLRQ�PRYLH"��
7KH�LQWHUIDFH�LV�LQFUHGLEO\�LPSRUWDQW�IRU�WKH�ODQJXDJH�DV�WKH\�SURYLGH�PDQ\�HQFDSVXODWLRQ�DQG
DEVWUDFWLRQ�IXQFWLRQDOLWLHV�WKDW�ZH
OO�QHHG�RIWHQ��:H
OO�XVH�LQWHUIDFHV�H[WHQVLYHO\�GXULQJ�WKH�ERRN
DQG�WKH\�DUH�SUHVHQWHG�LQ�JUHDWHU�GHWDLO�ODWHU�
7KH�PDS�W\SHV�DUH�XQRUGHUHG�NH\�YDOXH�VWUXFWXUHV��6R�IRU�D�JLYHQ�NH\��\RX�KDYH�DQ�DVVRFLDWHG
YDOXH�
7KH�FKDQQHOV�DUH�WKH�FRPPXQLFDWLRQ�SULPLWLYH�LQ�*R�IRU�FRQFXUUHQF\�SURJUDPV��:H
OO�ORRN�RQ
FKDQQHOV�ZLWK�PRUH�GHWDLO�RQ�&KDSWHU����'HDOLQJ�ZLWK�*R
V�&63�FRQFXUUHQF\�



9DULDEOHV�DQG�FRQVWDQWV
9DULDEOHV�DUH�VSDFHV�LQ�FRPSXWHU
V�PHPRU\�WR�VWRUH�YDOXHV�WKDW�FDQ�EH�PRGLILHG�GXULQJ�WKH�H[HFXWLRQ
RI�WKH�SURJUDP��9DULDEOHV�DQG�FRQVWDQWV�KDYH�D�W\SH�OLNH�WKH�RQHV�GHVFULEHG�LQ�SUHFHGLQJ�WH[W�
$OWKRXJK��\RX�GRQ
W�QHHG�WR�H[SOLFLWO\�ZULWH�WKH�W\SH�RI�WKHP��DOWKRXJK�\RX�FDQ�GR�LW���7KLV�SURSHUW\�WR
DYRLG�H[SOLFLW�W\SH�GHFODUDWLRQ�LV�ZKDW�LV�FDOOHG�,QIHUUHG�W\SHV��)RU�H[DPSOH�

������([SOLFLWO\�GHFODULQJ�D��VWULQJ��YDULDEOH�
����YDU�H[SOLFLW�VWULQJ� ��+HOOR��,
P�D�H[SOLFLWO\�GHFODUHG�YDULDEOH��

+HUH�ZH�DUH�GHFODULQJ�D�YDULDEOH��ZLWK�WKH�NH\ZRUG�YDU��FDOOHG�H[SOLFLW�RI�VWULQJ�W\SH��$W�WKH�VDPH
WLPH��ZH�DUH�GHILQLQJ�WKH�YDOXH�WR�+HOOR�:RUOG��

������,PSOLFLWO\�GHFODULQJ�D��VWULQJ���7\SH�LQIHUUHG�
LQIHUUHG�� ����,
P�DQ�LQIHUUHG�YDULDEOH���

%XW�KHUH�ZH�DUH�GRLQJ�H[DFWO\�WKH�VDPH�WKLQJ��:H�KDYH�DYRLGHG�WKH�YDU�NH\ZRUG�DQG�WKH�VWULQJ�W\SH
GHFODUDWLRQ��,QWHUQDOO\��*R
V�FRPSLOHU�ZLOO�LQIHU��JXHVV��WKH�W\SH�RI�WKH�YDULDEOH�WR�D�VWULQJ�W\SH��7KLV
ZD\�\RX�KDYH�WR�ZULWH�PXFK�OHVV�FRGH�IRU�HDFK�YDULDEOH�GHILQLWLRQ�

7KH�IROORZLQJ�OLQHV�XVH�WKH�UHIOHFW�SDFNDJH�WR�JDWKHU�LQIRUPDWLRQ�DERXW�D�YDULDEOH��:H�DUH�XVLQJ�LW
WR�SULQW�WKH�W\SH�RI��WKH�7\SH2I�YDULDEOH�LQ�WKH�FRGH��RI�ERWK�YDULDEOHV�

����IPW�3ULQWOQ��9DULDEOH�
H[SOLFLW
�LV�RI�W\SH����
��������UHIOHFW�7\SH2I�H[SOLFLW���
����IPW�3ULQWOQ��9DULDEOH�
LQIHUUHG
�LV�RI�W\SH����
��������UHIOHFW�7\SH2I�LQIHUUHG���

:KHQ�ZH�UXQ�WKH�SURJUDP��WKH�UHVXOW�LV�WKH�IROORZLQJ�

��JR�UXQ�PDLQ�JR
+HOOR��,
P�D�H[SOLFLWO\�GHFODUHG�YDULDEOH
+HOOR��,
P�DQ�LQIHUUHG�YDULDEOH
9DULDEOH�
H[SOLFLW
�LV�RI�W\SH��VWULQJ
9DULDEOH�
LQIHUUHG
�LV�RI�W\SH��VWULQJ

$V�ZH�H[SHFWHG��WKH�FRPSLOHU�KDV�LQIHUUHG�WKH�W\SH�RI�WKH�LPSOLFLW�YDULDEOH�WR�VWULQJ�WRR��%RWK�KDYH
ZULWWHQ�WKH�H[SHFWHG�RXWSXW�WR�WKH�FRQVROH�



2SHUDWRUV
7KH�RSHUDWRUV�DUH�XVHG�WR�SHUIRUP�DULWKPHWLF�RSHUDWLRQV�DQG�PDNH�FRPSDULVRQV�EHWZHHQ�PDQ\�WKLQJV�
7KH�IROORZLQJ�RSHUDWRUV�DUH�UHVHUYHG�E\�*R�ODQJXDJH�

0RVW�FRPPRQO\�XVHG�RSHUDWRUV�DUH�WKH�DULWKPHWLF�RSHUDWRUV�DQG�FRPSDUDWRUV��$ULWKPHWLF�RSHUDWRUV
DUH�DV�IROORZLQJ�

7KH���RSHUDWRU�IRU�VXPV
7KH���RSHUDWRU�IRU�VXEWUDFWLRQV
7KH��RSHUDWRU�IRU�PXOWLSOLFDWLRQV
7KH���RSHUDWRU�IRU�GLYLVLRQV
7KH���RSHUDWRU�IRU�GLYLVLRQ�UHPDLQGHUV
7KH����RSHUDWRU�WR�DGG���WR�WKH�FXUUHQW�YDULDEOH
7KH����RSHUDWRU�WR�VXEWUDFW���WR�WKH�FXUUHQW�YDULDEOH

2Q�WKH�RWKHU�VLGH��FRPSDUDWRUV�DUH�XVHG�WR�FKHFN�WKH�GLIIHUHQFHV�EHWZHHQ�WZR�VWDWHPHQWV�

7KH�  �RSHUDWRU�WR�FKHFN�LI�WZR�YDOXHV�DUH�HTXDO
7KH�� �RSHUDWRU�WR�FKHFN�LI�WZR�YDOXHV�DUH�GLIIHUHQW
7KH�!�RSHUDWRU�WR�FKHFN�LI�OHIW�YDOXH�LV�KLJKHU�WKDQ�ULJKW�YDOXH
7KH���RSHUDWRU�WR�FKHFN�LI�OHIW�YDOXH�LV�ORZHU�WKDQ�ULJKW�YDOXH
7KH�! �RSHUDWRU�WR�FKHFN�LI�OHIW�YDOXH�LV�KLJKHU�RU�HTXDO�WR�ULJKW�YDOXH
7KH�� �RSHUDWRU�WR�FKHFN�LI�OHIW�YDOXH�LV�ORZHU�RU�HTXDO�WR�ULJKW�YDOXH
7KH�		RSHUDWRU�WR�FKHFN�LI�WZR�YDOXHV�DUH�WUXH

<RX�DOVR�KDYH�WKH�VKLIWHUV�WR�SHUIRUP�D�ELQDU\�VKLIW�WR�OHIW�RU�ULJKW�RI�D�YDOXH�DQG�D�QHJDWHG�RSHUDWRU�WR
LQYHUW�VRPH�YDOXH��:H�OO�XVH�WKHVH�RSHUDWRUV�D�ORW�GXULQJ�WKH�IROORZLQJ�FKDSWHUV�VR�GRQ�W�ZRUU\�WRR
PXFK�DERXW�WKHP�QRZ��MXVW�NHHS�LQ�PLQG�WKDW�\RX�FDQQRW�VHW�WKH�QDPH�RI�DQ\�YDULDEOH��ILHOG�RU�IXQFWLRQ
LQ�\RXU�FRGH�OLNH�WKLV�RSHUDWRUV�

7LS

:KDW
V�WKH�LQYHUWHG�YDOXH�RI���"�:KDW
V�WKH�QHJDWHG�YDOXH�RI���"����"�,QFRUUHFW������LQ�ELQDU\�FRGH�LV
�����VR�LI�ZH�QHJDWH�HYHU\�QXPEHU�ZH�ZLOO�KDYH������RU�����ZKLFK�LV�WKH�QXPEHU���



)ORZ�FRQWURO
)ORZ�FRQWURO�LV�UHIHUUHG�DV�WKH�DELOLW\�WR�GHFLGH�ZKLFK�SRUWLRQ�RI�FRGH�RU�KRZ�PDQ\�WLPHV�\RX
H[HFXWH�VRPH�FRGH�RQ�D�FRQGLWLRQ��,Q�*R��LW�LV�LPSOHPHQWHG�XVLQJ�IDPLOLDU�LPSHUDWLYH�FODXVHV�OLNH�LI�
HOVH��VZLWFK�DQG�IRU��7KH�V\QWD[�LV�HDV\�WR�JUDVS��/HW�V�UHYLHZ�PDMRU�IORZ�FRQWURO�VWDWHPHQWV�LQ�*R�

7KH�LI����HOVH�VWDWHPHQW
*R�ODQJXDJH��OLNH�PRVW�SURJUDPPLQJ�ODQJXDJHV��KDV�LI«HOVH�FRQGLWLRQDO�VWDWHPHQW�IRU�IORZ�FRQWURO�
7KH�6\QWD[�LV�VLPLODU�WR�RWKHU�ODQJXDJHV�EXW�\RX�GRQ
W�QHHG�WR�HQFDSVXODWH�WKH�FRQGLWLRQ�EHWZHHQ
SDUHQWKHVLV�

WHQ�� ����
LI�WHQ�  ����^�
����SULQWOQ��7KLV�VKRXOGQ
W�EH�SULQWHG�DV����LVQ
W�HTXDO�WR������
`�HOVH�^�
����SULQWOQ��7HQ�LV�QRW�HTXDOV�WR�������
`�

7KH�HOVH���LI�FRQGLWLRQ�ZRUNV�LQ�D�VLPLODU�IDVKLRQ��\RX�GRQ
W�QHHG�SDUHQWKHVHV�HLWKHU�DQG�WKH\�DUH
GHFODUHG�DV�SURJUDPPHU�ZRXOG�H[SHFW�

LI��D��  ��E��__�����  ����__�WUXH�  �IDOVH�^�
����SULQWOQ�����LV�HTXDO�WR������
��`�HOVH�LI����  ����		�JR��  ��JR��^�
��SULQWOQ��7KLV�LVQ
W�SULQW�EHFDXVH�SUHYLRXV�FRQGLWLRQ�ZDV�VDWLVILHG����
����`�HOVH�^�
��������SULQWOQ��,Q�FDVH�QR�FRQGLWLRQ�LV�VDWLVILHG��SULQW�WKLV���
����`�
`�

1RWH

*R�GRHV�QRW�KDYH�WHUQDU\�FRQGLWLRQV�OLNH�FRQGLWLRQ�"�WUXH���IDOVH�

7KH�VZLWFK�VWDWHPHQW
7KH�VZLWFK�VWDWHPHQW�LV�DOVR�VLPLODU�WR�PRVW�LPSHUDWLYH�ODQJXDJHV��<RX�WDNH�D�YDULDEOH�DQG�FKHFN
SRVVLEOH�YDOXHV�IRU�LW�

QXPEHU�� ���
VZLWFK�QXPEHU�^�
����FDVH����
��������SULQWOQ��1XPEHU�LV�����
����FDVH����
��������SULQWOQ��1XPEHU�LV�����
����FDVH����
��������SULQWOQ��1XPEHU�LV�����
`�



7KH�IRU«UDQJH�VWDWHPHQW
7KH�BIRUB�ORRS�LV�DOVR�VLPLODU�WKDQ�LQ�FRPPRQ�SURJUDPPLQJ�ODQJXDJHV�EXW�\RX�GRQ
W�XVH�SDUHQWKHVHV
HLWKHU

IRU�L�� ����L� ����L���^�
����SULQWOQ�L��
`�

$V�\RX�KDYH�SUREDEO\�LPDJLQHG�LI�\RX�KDYH�FRPSXWHU�VFLHQFH�EDFNJURXQG��ZH�LQIHU�DQ�LQW�YDULDEOH
GHILQHG�DV���DQG�H[HFXWH�WKH�FRGH�EHWZHHQ�WKH�EUDFNHWV�ZKLOH�WKH�FRQGLWLRQ��L� ����LV�VDWLVILHG�
)LQDOO\��IRU�HDFK�H[HFXWLRQ��ZH�DGGHG���WR�WKH�YDOXH�RI�L��7KLV�FRGH�ZLOO�SULQW�WKH�QXPEHUV�IURP���WR
����<RX�DOVR�KDYH�D�VSHFLDO�V\QWD[�WR�LWHUDWH�RYHU�DUUD\V�RU�VOLFHV�ZKLFK�LV�UDQJH�

IRU�LQGH[��YDOXH�� �UDQJH�P\BDUUD\�^�
����IPW�3ULQWI��,QGH[�LV��G�DQG�YDOXH�LV��G���LQGH[��YDOXH��
`�

)LUVW��WKH�IPW��IRUPDW��LV�D�YHU\�FRPPRQ�*R�SDFNDJH�WKDW�ZH�ZLOO�XVH�H[WHQVLYHO\�WR�JLYH�VKDSH�WR�WKH
PHVVDJH�WKDW�ZH�ZLOO�SULQW�LQ�WKH�FRQVROH�

5HJDUGLQJ�IRU��\RX�FDQ�XVH�WKH�UDQJH�NH\ZRUG�WR�UHWULHYH�HYHU\�LWHP�LQ�D�FROOHFWLRQ�OLNH�P\BDUUD\
DQG�DVVLJQ�WKHP�WR�WKH�YDOXH�WHPSRUDO�YDULDEOH��,W�ZLOO�DOVR�JLYH�\RX�DQ�LQGH[�YDULDEOH�WR�NQRZ�WKH
SRVLWLRQ�RI�WKH�YDOXH�\RX
UH�UHWULHYLQJ��,W
V�HTXLYDOHQW�WR�ZULWH�WKH�IROORZLQJ�

IRU�LQGH[�� ����LQGH[���OHQ�P\BDUUD\���LQGH[���^�
����YDOXH�� �P\BDUUD\>LQGH[@�
����IPW�3ULQWI��,QGH[�LV��G�DQG�YDOXH�LV��G���LQGH[��YDOXH��
`�

7LS

7KH�OHQ�PHWKRG�LV�XVHG�WR�NQRZ�WKH�OHQJWK�RI�D�FROOHFWLRQ�

,I�\RX�H[HFXWH�WKLV�FRGH��\RX
OO�VHH�WKDW�WKH�UHVXOW�LV�WKH�VDPH�



)XQFWLRQV
$�IXQFWLRQ�LV�D�VPDOO�SRUWLRQ�RI�FRGH�WKDW�VXUURXQGV�VRPH�DFWLRQ�\RX�ZDQW�WR�SHUIRUP�DQG�UHWXUQV�RQH
RU�PRUH�YDOXHV��RU�QRWKLQJ���7KH\�DUH�WKH�PDLQ�WRRO�IRU�GHYHORSHU�WR�PDLQWDLQ�VWUXFWXUH��HQFDSVXODWLRQ�
DQG�FRGH�UHDGDELOLW\�EXW�DOVR�DOORZ�DQ�H[SHULHQFHG�SURJUDPPHU�WR�GHYHORS�SURSHU�XQLW�WHVWV�DJDLQVW
KLV�RU�KHU�IXQFWLRQV�

)XQFWLRQV�FDQ�EH�YHU\�VLPSOH�RU�LQFUHGLEO\�FRPSOH[��8VXDOO\��\RX
OO�ILQG�WKDW�VLPSOHU�IXQFWLRQV�DUH
DOVR�HDVLHU�WR�PDLQWDLQ��WHVW�DQG�GHEXJ��7KHUH�LV�DOVR�D�YHU\�JRRG�DGYLFH�LQ�FRPSXWHU�VFLHQFH�ZRUOG
WKDW�VD\V��$�IXQFWLRQ�PXVW�GR�MXVW�RQH�WKLQJ��EXW�LW�PXVW�GR�LW�GDPQ�ZHOO�

:KDW�GRHV�D�IXQFWLRQ�ORRN�OLNH"
$�IXQFWLRQ�LV�D�SLHFH�RI�FRGH�ZLWK�LWV�RZQ�YDULDEOHV�DQG�IORZ�WKDW�GRHVQ
W�DIIHFW�DQ\WKLQJ�RXWVLGH�RI
WKH�RSHQLQJ�DQG�FORVH�EUDFNHWV�EXW�JOREDO�SDFNDJH�RU�SURJUDP�YDULDEOHV��)XQFWLRQV�LQ�*R�KDV�WKH
IROORZLQJ�FRPSRVLWLRQ�

IXQF�>IXQFWLRQBQDPH@��SDUDP��W\SH��SDUDP��W\SH������UHWXUQHG�W\SH���UHWXUQHG�
W\SH������^�
������)XQFWLRQ�ERG\�
`�

)ROORZLQJ�WKH�SUHYLRXV�GHILQLWLRQ��ZH�FRXOG�KDYH�WKH�IROORZLQJ�H[DPSOH�

IXQF�KHOOR�PHVVDJH�VWULQJ��HUURU�^�
����IPW�3ULQWI��+HOOR��V?Q���PHVVDJH��
����UHWXUQ�QLO�
`�

)XQFWLRQV�FDQ�FDOO�RWKHU�IXQFWLRQV��)RU�H[DPSOH��LQ�RXU�SUHYLRXV�KHOOR�IXQFWLRQ��ZH�DUH�UHFHLYLQJ�D
PHVVDJH�DUJXPHQW�RI�W\SH�VWULQJ�DQG�ZH�DUH�FDOOLQJ�D�GLIIHUHQW�IXQFWLRQ�IPW�3ULQWI��+HOOR��V?Q��
PHVVDJH��ZLWK�RXU�DUJXPHQW�DV�SDUDPHWHU��)XQFWLRQV�FDQ�DOVR�EH�XVHG�DV�SDUDPHWHUV�ZKHQ�FDOOLQJ
RWKHU�IXQFWLRQV�RU�EH�UHWXUQHG�

,W�LV�YHU\�LPSRUWDQW�WR�FKRRVH�D�JRRG�QDPH�IRU�\RXU�IXQFWLRQ�VR�WKDW�LW�LV�YHU\�FOHDU�ZKDW�LW�LV�DERXW
ZLWKRXW�ZULWLQJ�WRR�PDQ\�FRPPHQWV�RYHU�LW��7KLV�FDQ�ORRN�D�ELW�WULYLDO�EXW�FKRRVLQJ�D�JRRG�QDPH�LV
QRW�VR�HDV\��$�VKRUW�QDPH�PXVW�VKRZ�ZKDW�WKH�IXQFWLRQ�GRHV�DQG�OHW�WKH�UHDGHU�LPDJLQH�ZKDW�HUURU�LV�LW
KDQGOLQJ�RU�LI�LW
V�GRLQJ�DQ\�NLQG�RI�ORJJLQJ��:LWKLQ�\RXU�IXQFWLRQ��\RX�ZDQW�WR�GR�HYHU\WKLQJ�WKDW�D
SDUWLFXODU�EHKDYLRU�QHHG�EXW�DOVR�WR�FRQWURO�H[SHFWHG�HUURUV�DQG�ZUDSSLQJ�WKHP�SURSHUO\�

6R��WR�ZULWH�D�IXQFWLRQ�LV�PRUH�WKDQ�VLPSO\�WKURZ�D�FRXSOH�RI�OLQHV�WKDW�GRHV�ZKDW�\RX�QHHG��WKDW
V�ZK\
LW�LV�LPSRUWDQW�WR�ZULWH�D�XQLW�WHVW��PDNH�WKHP�VPDOO�DQG�FRQFLVH�

:KDW�LV�DQ�DQRQ\PRXV�IXQFWLRQ"
$Q�DQRQ\PRXV�IXQFWLRQ�LV�D�IXQFWLRQ�ZLWKRXW�D�QDPH��7KLV�LV�XVHIXO�ZKHQ�\RX�ZDQW�WR�UHWXUQ�D�IXQFWLRQ



IURP�DQRWKHU�IXQFWLRQ�WKDW�GRHVQ
W�QHHG�D�FRQWH[W�RU�ZKHQ�\RX�ZDQW�WR�SDVV�D�IXQFWLRQ�WR�D�GLIIHUHQW
IXQFWLRQ��)RU�H[DPSOH��ZH�ZLOO�FUHDWH�D�IXQFWLRQ�WKDW�DFFHSWV�RQH�QXPEHU�DQG�UHWXUQV�D�IXQFWLRQ�WKDW
DFFHSWV�D�VHFRQG�QXPEHU�WKDW�LW�DGGV�LW�WR�WKH�ILUVW�RQH��7KH�VHFRQG�IXQFWLRQ�GRHV�QRW�KDYH�D
GHFODUDWLYH�QDPH��DV�ZH�KDYH�DVVLJQHG�LW�WR�D�YDULDEOH��WKDW�LV�ZK\�LW�LV�VDLG�WR�EH�DQRQ\PRXV�

IXQF�PDLQ��^�
����DGG�� �IXQF�P�LQW�^�
���������UHWXUQ�P���
`�
�
����UHVXOW�� �DGG����
�
������������PXVW�SULQW���
����SULQWOQ�UHVXOW��
`�

7KH�DGG�YDULDEOH�SRLQWV�WR�DQ�DQRQ\PRXV�IXQFWLRQ�WKDW�DGGV�RQH�WR�WKH�VSHFLILHG�SDUDPHWHU��$V�\RX
FDQ�VHH��LW�FDQ�EH�XVHG�RQO\�IRU�WKH�VFRSH�LWV�SDUHQW�IXQFWLRQ�PDLQ�DQG�FDQQRW�EH�FDOOHG�IURP�DQ\ZKHUH
HOVH�

$QRQ\PRXV�IXQFWLRQV�DUH�UHDOO\�SRZHUIXO�WRROV�WKDW�ZH�ZLOO�XVH�H[WHQVLYHO\�RQ�GHVLJQ�SDWWHUQV�

&ORVXUHV
&ORVXUHV�DUH�VRPHWKLQJ�YHU\�VLPLODU�WR�DQRQ\PRXV�IXQFWLRQV�EXW�HYHQ�PRUH�SRZHUIXO��7KH�NH\
GLIIHUHQFH�EHWZHHQ�WKHP�LV�WKDW�DQ�DQRQ\PRXV�IXQFWLRQ�KDV�QR�FRQWH[W�ZLWKLQ�LWVHOI�DQG�D�FORVXUH�KDV�
/HW
V�UHZULWH�WKH�SUHYLRXV�H[DPSOH�WR�DGG�DQ�DUELWUDU\�QXPEHU�LQVWHDG�RI�RQH�

IXQF�PDLQ��^�
����DGG1�� �IXQF�P�LQW�^�
��������UHWXUQ�IXQF�Q�LQW�^�
������������UHWXUQ�P�Q�
��������`������������
����`�
�
����DGG)LYH�� �DGG1����
����UHVXOW�� �DGG1�����
������������PXVW�SULQW���
����
����SULQWOQ�UHVXOW��
`

7KH�DGG1�YDULDEOH�SRLQWV�WR�D�IXQFWLRQ�WKDW�UHWXUQV�DQRWKHU�IXQFWLRQ��%XW�WKH�UHWXUQHG�IXQFWLRQ�KDV�WKH
FRQWH[W�RI�WKH�P�SDUDPHWHU�ZLWKLQ�LW��(YHU\�FDOO�WR�DGG1�ZLOO�FUHDWH�D�QHZ�IXQFWLRQ�ZLWK�D�IL[HG�P
YDOXH��VR�ZH�FDQ�KDYH�PDLQ�DGG1�IXQFWLRQV��HDFK�DGGLQJ�D�GLIIHUHQW�YDOXH�

7KLV�DELOLW\�RI�FORVXUHV�LV�YHU\�XVHIXO�WR�FUHDWH�OLEUDULHV�RU�GHDO�ZLWK�IXQFWLRQV�ZLWK�XQVXSSRUWHG
W\SHV�



&UHDWLQJ�HUURUV��KDQGOLQJ�HUURUV�DQG�UHWXUQLQJ�HUURUV�
(UURUV�DUH�H[WHQVLYHO\�XVHG�LQ�*R��SUREDEO\�WKDQNV�WR�LWV�VLPSOLFLW\��7R�FUHDWH�DQ�HUURU�VLPSO\�PDNH�D
FDOO�WR�HUURUV�1HZ�VWULQJ��ZLWK�WKH�WH[W�\RX�ZDQW�WR�FUHDWH�RQ�WKH�HUURU��)RU�H[DPSOH�

HUU�� �HUURUV�1HZ��(UURU�H[DPSOH���

$V�ZH�KDYH�VHHQ�EHIRUH��ZH�FDQ�UHWXUQ�HUURUV�WR�D�IXQFWLRQ��7R�KDQGOH�DQ�HUURU�\RX
OO�VHH�WKH
IROORZLQJ�SDWWHUQ�H[WHQVLYHO\�LQ�*R�FRGH�

IXQF�PDLQ��^�
����HUU�� �GRHV5HWXUQ(UURU���
����LI�HUU�� �QLO�^�
��������SDQLF�HUU��
����`�
`�
�
IXQF�GRHV5HWXUQ(UURU���HUURU�^�
����HUU�� �HUURUV�1HZ��WKLV�IXQFWLRQ�VLPSO\�UHWXUQV�DQ�HUURU���
����UHWXUQ�HUU�
`�

)XQFWLRQ�ZLWK�XQGHWHUPLQHG�QXPEHU�RI�SDUDPHWHUV
)XQFWLRQV�FDQ�EH�GHFODUHG�DV�YDULDGLF��7KLV�PHDQV�WKDW�LWV�QXPEHU�RI�DUJXPHQWV�FDQ�YDU\��:KDW�WKLV
GRHV�LV�WR�SURYLGH�DQ�DUUD\�WR�WKH�VFRSH�RI�WKH�IXQFWLRQ�WKDW�FRQWDLQV�WKH�DUJXPHQWV�WKDW�WKH�IXQFWLRQ
ZDV�FDOOHG�ZLWK��7KLV�LV�FRQYHQLHQW�LI�\RX�GRQ
W�ZDQW�WR�IRUFH�WKH�XVHU�WR�SURYLGH�DQ�DUUD\�ZKHQ�XVLQJ
WKLV�IXQFWLRQ��)RU�H[DPSOH�

IXQF�PDLQ���^�
����IPW�3ULQWI���G?Q���VXP���������
����IPW�3ULQWI���G?Q���VXP�������������
`�
�
IXQF�VXP�DUJV����LQW���UHVXOW�LQW��^�
����IRU�B��Y�� �UDQJH�DUJV�^�
��������UHVXOW�� �Y�
����`�
����UHWXUQ�
`�

,Q�WKLV�H[DPSOH��ZH�KDYH�D�VXP�IXQFWLRQ�WKDW�ZLOO�UHWXUQ�WKH�VXP�RI�DOO�LWV�DUJXPHQWV�EXW�WDNH�D�FORVHU
ORRN�DW�WKH�PDLQ�IXQFWLRQ�ZKHUH�ZH�FDOO�VXP��$V�\RX�FDQ�VHH�QRZ��ILUVW�ZH�FDOO�VXP�ZLWK�WKUHH
DUJXPHQWV�DQG�WKHQ�ZLWK�ILYH�DUJXPHQWV��)RU�VXP�IXQFWLRQV��LW�GRHVQ
W�PDWWHU�KRZ�PDQ\�DUJXPHQWV�\RX
SDVV�DV�LW�WUHDWV�LWV�DUJXPHQWV�DV�DQ�DUUD\�DOO�LQ�DOO��6R�RQ�RXU�VXP�GHILQLWLRQ��ZH�VLPSO\�LWHUDWH�RYHU
WKH�DUUD\�WR�DGG�HDFK�QXPEHU�WR�WKH�UHVXOW�LQWHJHU�

1DPLQJ�UHWXUQHG�W\SHV



+DYH�\RX�UHDOL]HG�WKDW�ZH�KDYH�JLYHQ�D�QDPH�WR�WKH�UHWXUQHG�W\SH"�8VXDOO\��RXU�GHFODUDWLRQ�ZRXOG�EH
ZULWWHQ�DV�IXQF�VXP�DUJV�LQW��LQW�EXW�\RX�FDQ�DOVR�QDPH�WKH�YDULDEOH�WKDW�\RX
OO�XVH�ZLWKLQ�WKH
IXQFWLRQ�DV�D�UHWXUQ�YDOXH��1DPLQJ�WKH�YDULDEOH�LQ�WKH�UHWXUQ�W\SH�ZRXOG�DOVR�]HUR�YDOXH�LW��LQ�WKLV
FDVH��DQ�LQW�ZLOO�EH�LQLWLDOL]HG�DV�]HUR���$W�WKH�HQG��\RX�MXVW�QHHG�WR�UHWXUQ�WKH�IXQFWLRQ��ZLWKRXW
YDOXH��DQG�LW�ZLOO�WDNH�WKH�UHVSHFWLYH�YDULDEOH�IURP�WKH�VFRSH�DV�UHWXUQHG�YDOXH��7KLV�DOVR�PDNHV
HDVLHU�WR�IROORZ�WKH�PXWDWLRQ�WKDW�WKH�UHWXUQLQJ�YDULDEOH�LV�VXIIHULQJ�DV�ZHOO�DV�WR�HQVXUH�WKDW�\RX�DUHQ
W
UHWXUQLQJ�D�PXWDWHG�DUJXPHQW�



$UUD\V��VOLFHV��DQG�PDSV
$UUD\V�DUH�RQH�RI�WKH�PRVW�ZLGHO\�XVHG�W\SHV�RI�FRPSXWHU�SURJUDPPLQJ��7KH\�DUH�OLVWV�RI�RWKHU�W\SHV
WKDW�\RX�FDQ�DFFHVV�E\�XVLQJ�WKHLU�SRVLWLRQ�RQ�WKH�OLVW��7KH�RQO\�GRZQVLGH�RI�DQ�DUUD\�LV�WKDW�LWV�VL]H
FDQQRW�EH�PRGLILHG��6OLFHV�DOORZ�WKH�XVH�RI�DUUD\V�ZLWK�YDULDEOH�VL]H��7KH�PDSV�W\SH�ZLOO�OHW�XV�KDYH
D�GLFWLRQDU\�OLNH�VWUXFWXUHV�LQ�*R��/HW
V�VHH�KRZ�HDFK�ZRUN�

$UUD\V
$Q�DUUD\�LV�D�QXPEHUHG�VHTXHQFH�RI�HOHPHQWV�RI�D�VLQJOH�W\SH��<RX�FDQ�VWRUH�����GLIIHUHQW�XQVLJQHG
LQWHJHUV�LQ�D�XQLTXH�YDULDEOH��WKUHH�VWULQJV�RU�����ERRO�YDOXHV��7KHLU�VL]H�FDQQRW�EH�FKDQJHG�

<RX�PXVW�GHFODUH�WKH�OHQJWK�RI�WKH�DUUD\�RQ�LWV�FUHDWLRQ�DV�ZHOO�DV�WKH�W\SH��<RX�FDQ�DOVR�DVVLJQ�VRPH
YDOXH�RQ�FUHDWLRQ��)RU�H[DPSOH�KHUH�\RX�KDYH�����LQW�YDOXHV�DOO�ZLWK���DV�YDOXH�

YDU�DUU�>���@LQW�

2U�DQ�DUUD\�RI�VL]H���ZLWK�VWULQJV�DOUHDG\�DVVLJQHG�

DUU�� �>�@VWULQJ^�JR����LV����DZHVRPH�`�

+HUH�\RX�KDYH�DQ�DUUD\�RI���ERRO�YDOXHV�WKDW�ZH�LQLWLDOL]H�ODWHU�

YDU�DUU�>�@ERRO�
DUU>�@� �WUXH�
DUU>�@� �IDOVH�

=HUR�LQLWLDOL]DWLRQ

,Q�RXU�SUHYLRXV�H[DPSOH��ZH�KDYH�LQLWLDOL]HG�DQ�DUUD\�RI�ERRO�YDOXHV�RI�VL]H����:H�ZRXOGQ
W�QHHG�WR
DVVLJQ�DUU>�@�WR�IDOVH�EHFDXVH�RI�WKH�QDWXUH�RI�]HUR�LQLWLDOL]DWLRQ�LQ�WKH�ODQJXDJH��*R�ZLOO�LQLWLDOL]H
HYHU\�YDOXH�LQ�D�ERRO�DUUD\�WR�IDOVH��:H�ZLOO�ORRN�GHHSHU�WR�]HUR�LQLWLDOL]DWLRQ�ODWHU�LQ�WKLV�FKDSWHU�

6OLFHV
6OLFHV�DUH�VLPLODU�WR�DUUD\V��EXW�WKHLU�VL]H�FDQ�EH�DOWHUHG�RQ�UXQWLPH��7KLV�LV�DFKLHYHG��WKDQNV�WR�WKH
XQGHUO\LQJ�VWUXFWXUH�RI�D�VOLFH�WKDW�LV�DQ�DUUD\��6R��OLNH�DUUD\V��\RX�KDYH�WR�VSHFLI\�WKH�W\SH�RI�WKH�VOLFH
DQG�LWV�VL]H��6R��XVH�WKH�IROORZLQJ�OLQH�WR�FUHDWH�D�VOLFH�

P\6OLFH�� �PDNH�>@LQW������

7KLV�FRPPDQG�KDV�FUHDWHG�DQ�XQGHUO\LQJ�DUUD\�RI�WHQ�HOHPHQWV��,I�ZH�QHHG�WR�FKDQJH�WKH�VL]H�RI�WKH
VOLFH�E\��IRU�H[DPSOH��DGGLQJ�D�QHZ�QXPEHU��ZH�ZRXOG�DSSHQG�WKH�QXPEHU�WR�WKH�VOLFH�

P\6OLFH�� �DSSHQG�P\6OLFH�����

7KH�V\QWD[�RI�DSSHQG�LV�RI�WKH�IRUP��>DUUD\�WR�DSSHQG�DQ�LWHP�WR@��>LWHP�WR�DSSHQG@��DQG�UHWXUQV�WKH



QHZ�VOLFH��LW�GRHV�QRW�PRGLI\�WKH�DFWXDO�VOLFH��7KLV�LV�DOVR�WUXH�WR�GHOHWH�DQ�LWHP��)RU�H[DPSOH��OHW
V
GHOHWH�WKH�ILUVW�LWHP�RI�WKH�DUUD\�DV�IROORZLQJ�

P\6OLFH�� �P\6OLFH>��@�

<HV��OLNH�LQ�DUUD\V��%XW�ZKDW�DERXW�GHOHWLQJ�WKH�VHFRQG�LWHP"�:H�XVH�WKH�VDPH�V\QWD[�

P\6OLFH� �DSSHQG�P\6OLFH>��@��P\6OLFH>��@�����

:H�WDNH�DOO�HOHPHQWV�IURP�]HUR�LQGH[��LQFOXGHG��WR�WKH�ILUVW�LQGH[��QRW�LQFOXGHG��DQG�HDFK�HOHPHQW
IURP�WKH�VHFRQG�LQGH[��LQFOXGHG��WR�WKH�HQG�RI�WKH�DUUD\��HIIHFWLYHO\�GHOHWLQJ�WKH�YDOXH�DW�WKH�VHFRQG
SRVLWLRQ�LQ�WKH�VOLFH��LQGH[���DV�ZH�VWDUW�FRXQWLQJ�ZLWK�����$V�\RX�FDQ�VHH��ZH�XVH�WKH�XQGHWHUPLQHG
DUJXPHQWV�V\QWD[�DV�WKH�VHFRQG�SDUDPHWHU�

0DSV
0DSV�DUH�OLNH�GLFWLRQDULHV��IRU�HDFK�ZRUG��ZH�KDYH�D�GHILQLWLRQ�EXW�ZH�FDQ�XVH�DQ\�W\SH�DV�ZRUG�RU
GHILQLWLRQ�DQG�WKH\
OO�QHYHU�EH�RUGHUHG�DOSKDEHWLFDOO\��:H�FDQ�FUHDWH�PDSV�RI�VWULQJ�WKDW�SRLQW�WR
QXPEHUV��D�VWULQJ�WKDW�SRLQWV�WR�LQWHUIDFHV�DQG�VWUXFWV�WKDW�SRLQW�WR�LQW�DQG�LQW�WR�IXQFWLRQ��<RX
FDQQRW�XVH�DV�NH\��VOLFHV��WKH�IXQFWLRQV��DQG�PDSV��)LQDOO\��\RX�FUHDWH�PDSV�E\�XVLQJ�WKH�NH\ZRUG
PDNH�DQG�VSHFLI\LQJ�WKH�NH\�W\SH�DQG�WKH�YDOXH�W\SH�

P\0DS�� �PDNH�PDS>VWULQJ@LQW��
P\0DS>�RQH�@� ���
P\0DS>�WZR�@� ���
IPW�3ULQWOQ�P\0DS>�RQH�@��

:KHQ�SDUVLQJ�-621�FRQWHQW��\RX�FDQ�DOVR�XVH�WKHP�WR�JHW�D�VWULQJ>LQWHUIDFH@�PDS�

P\-VRQ0DS�� �PDNH�PDS>VWULQJ@LQWHUIDFH^`��
MVRQ'DWD�� �>@E\WH�C^�KHOOR���ZRUOG�`C��
HUU�� �MVRQ�8QPDUVKDO�MVRQ'DWD��	P\-VRQ0DS��
LI�HUU�� �QLO�^�
SDQLF�HUU��
`�
IPW�3ULQWI���V?Q���P\-VRQ0DS>�KHOOR�@��

7KH�P\-VRQ0DS�YDULDEOH�LV�D�PDS�WKDW�ZLOO�VWRUH�WKH�FRQWHQWV�RI�-621�DQG�WKDW�ZH�ZLOO�QHHG�WR�SDVV
LWV�SRLQWHU�WR�WKH�8QPDUVKDO�IXQFWLRQ��7KH�MVRQ'DWD�YDULDEOH�GHFODUHV�DQ�DUUD\�RI�E\WHV�ZLWK�WKH
W\SLFDO�FRQWHQW�RI�D�-621�REMHFW��ZH�DUH�XVLQJ�WKLV�DV�WKH�PRFN�REMHFW��7KHQ��ZH�XQPDUVKDO�WKH
FRQWHQWV�RI�WKH�-621�VWRULQJ�WKH�UHVXOW�RI�WKH�PHPRU\�ORFDWLRQ�RI�P\-VRQ0DS�YDULDEOH��$IWHU�FKHFNLQJ
WKDW�WKH�FRQYHUVLRQ�ZDV�RN�DQG�WKH�-621�E\WH�DUUD\�GLGQ
W�KDYH�V\QWD[�PLVWDNHV��ZH�FDQ�DFFHVV�WKH
FRQWHQWV�RI�WKH�PDS�LQ�D�-621�OLNH�V\QWD[�



9LVLELOLW\
9LVLELOLW\�LV�WKH�DWWULEXWH�RI�D�IXQFWLRQ�RU�D�YDULDEOH�WR�EH�YLVLEOH�WR�GLIIHUHQW�SDUWV�RI�WKH�SURJUDP��6R
D�YDULDEOH�FDQ�EH�XVHG�RQO\�LQ�WKH�IXQFWLRQ�WKDW�LV�GHFODUHG��LQ�WKH�HQWLUH�SDFNDJH�RU�LQ�WKH�HQWLUH
SURJUDP�

+RZ�FDQ�,�VHW�WKH�YLVLELOLW\�RI�D�YDULDEOH�RU�IXQFWLRQ"�:HOO��LW�FDQ�EH�FRQIXVLQJ�DW�WKH�EHJLQQLQJ�EXW�LW
FDQQRW�EH�VLPSOHU�

8SSHUFDVH�GHILQLWLRQV�DUH�SXEOLF��YLVLEOH�LQ�WKH�HQWLUH�SURJUDP��
/RZHUFDVH�DUH�SULYDWH��QRW�VHHQ�DW�WKH�SDFNDJH�OHYHO��DQG�IXQFWLRQ�GHILQLWLRQV��YDULDEOHV�ZLWKLQ
IXQFWLRQV��DUH�YLVLEOH�MXVW�LQ�WKH�VFRSH�RI�WKH�IXQFWLRQ�

+HUH�\RX�FDQ�VHH�DQ�H[DPSOH�RI�D�SXEOLF�IXQFWLRQ�

SDFNDJH�KHOOR�
�
IXQF�+HOORBZRUOG��^�
����SULQWOQ��+HOOR�:RUOG����
`�

+HUH��+HOORBZRUOG�LV�D�JOREDO�IXQFWLRQ��D�IXQFWLRQ�WKDW�LV�YLVLEOH�DFURVV�WKH�HQWLUH�VRXUFH�FRGH�DQG�WR
WKLUG�SDUW\�XVHUV�RI�\RXU�FRGH���6R��LI�RXU�SDFNDJH�LV�FDOOHG�KHOOR��ZH�FRXOG�FDOO�WKLV�IXQFWLRQ�IURP
RXWVLGH�RI�WKLV�SDFNDJH�E\�XVLQJ�KHOOR�+HOORBZRUOG���PHWKRG�

SDFNDJH�GLIIHUHQWBSDFNDJH�
�
LPSRUW��JLWKXE�FRP�VD\GHQ�JR�GHVLJQ�SDWWHUV�ILUVWBFKDSWHU�KHOOR��
�
IXQF�P\/LEUDU\)XQF���^�
KHOOR�+HOORBZRUOG���
`�

$V�\RX�FDQ�VHH��ZH�DUH�LQ�WKH�GLIIHUHQWBSDFNDJH�SDFNDJH��:H�KDYH�WR�LPSRUW�WKH�SDFNDJH�ZH�ZDQW
WR�XVH�ZLWK�WKH�NH\ZRUG�LPSRUW��7KH�URXWH�WKHQ�LV�WKH�SDWK�ZLWKLQ�\RXU��*23$7+�VUF�WKDW�FRQWDLQV�WKH
SDFNDJH�ZH�DUH�ORRNLQJ�IRU��7KLV�SDWK�FRQYHQLHQWO\�PDWFKHV�WKH�85/�RI�D�*LW+XE�DFFRXQW�RU�DQ\�RWKHU
&RQFXUUHQW�9HUVLRQV�6\VWHP�&96��UHSRVLWRU\�



=HUR�LQLWLDOL]DWLRQ
=HUR�LQLWLDOL]DWLRQ�LV�D�VRXUFH�RI�FRQIXVLRQ�VRPHWLPHV��7KH\�DUH�GHIDXOW�YDOXHV�IRU�PDQ\�W\SHV�WKDW�DUH
DVVLJQHG�HYHQ�LI�\RX�GRQ
W�SURYLGH�D�YDOXH�IRU�WKH�GHILQLWLRQ��)ROORZLQJ�DUH�WKH�]HUR�LQLWLDOL]DWLRQ�IRU
YDULRXV�W\SHV�

7KH�IDOVH�LQLWLDOL]DWLRQ�IRU�ERRO�W\SH�
8VLQJ���YDOXHV�IRU�LQW�W\SH�
8VLQJ�����IRU�IORDW�W\SH�
8VLQJ�����HPSW\�VWULQJV��IRU�VWULQJ�W\SH�
8VLQJ�QLO�NH\ZRUG�IRU�SRLQWHUV��IXQFWLRQV��LQWHUIDFHV��VOLFHV��FKDQQHOV�DQG�PDSV�
(PSW\�VWUXFW�IRU�VWUXFWXUHV�ZLWKRXW�ILHOGV�
=HUR�LQLWLDOL]HG�VWUXFW�IRU�VWUXFWXUHV�ZLWK�ILHOGV��7KH�]HUR�YDOXH�RI�D�VWUXFWXUH�LV�GHILQHG�DV�WKH
VWUXFWXUH�WKDW�KDV�LWV�ILHOGV�LQLWLDOL]HG�DV�]HUR�YDOXH�WRR�

=HUR�LQLWLDOL]DWLRQ�LV�LPSRUWDQW�ZKHQ�SURJUDPPLQJ�LQ�*R�EHFDXVH�\RX�ZRQ
W�EH�DEOH�WR�UHWXUQ�D�QLO
YDOXH�LI�\RX�KDYH�WR�UHWXUQ�DQ�LQW�W\SH�RU�D�VWUXFW��.HHS�WKLV�LQ�PLQG��IRU�H[DPSOH��LQ�IXQFWLRQV
ZKHUH�\RX�KDYH�WR�UHWXUQ�D�ERRO�YDOXH��,PDJLQH�WKDW�\RX�ZDQW�WR�NQRZ�LI�D�QXPEHU�LV�GLYLVLEOH�E\�D
GLIIHUHQW�QXPEHU�EXW�\RX�SDVV����]HUR��DV�WKH�GLYLVRU�

IXQF�PDLQ���^�
����UHV�� �GLYLVLEOH%\�������
����IPW�3ULQWI���Y?Q���UHV��
`�
�
IXQF�GLYLVLEOH%\�Q��GLYLVRU�LQW��ERRO�^�
����LI�GLYLVRU�  ���^�
����������<RX�FDQQRW�GLYLGH�E\�]HUR�
��������UHWXUQ�IDOVH�
����`�
�
����UHWXUQ��Q���GLYLVRU�  ����
`�

7KH�RXWSXW�RI�WKLV�SURJUDP�LV�IDOVH�EXW�WKLV�LV�LQFRUUHFW��$�QXPEHU�GLYLGHG�E\�]HUR�LV�DQ�HUURU��LW
V�QRW
WKDW����LVQ
W�GLYLVLEOH�E\�]HUR�EXW�WKDW�D�QXPEHU�FDQQRW�EH�GLYLGHG�E\�]HUR�E\�GHILQLWLRQ��=HUR�
LQLWLDOL]DWLRQ�LV�PDNLQJ�WKLQJV�DZNZDUG�LQ�WKLV�VLWXDWLRQ��6R��KRZ�FDQ�ZH�VROYH�WKLV�HUURU"�&RQVLGHU
WKH�IROORZLQJ�FRGH�

IXQF�PDLQ���^�
����UHV��HUU�� �GLYLVLEOH%\�������
����LI�HUU�� �QLO�^�
ORJ�)DWDO�HUU��
����`�
�
����ORJ�3ULQWI���Y?Q���UHV��
`�
�
IXQF�GLYLVLEOH%\�Q��GLYLVRU�LQW���ERRO��HUURU��^�



����LI�GLYLVRU�  ���^�
����������<RX�FDQQRW�GLYLGH�E\�]HUR�
��������UHWXUQ�IDOVH��HUURUV�1HZ��$�QXPEHU�FDQQRW�EH�GLYLGHG�E\�]HUR���
����`�
�
����UHWXUQ��Q���GLYLVRU�  �����QLO�
`�

:H
UH�GLYLGLQJ����E\���DJDLQ�EXW�QRZ�WKH�RXWSXW�RI�WKLV�IXQFWLRQ�LV�$�QXPEHU�FDQQRW�EH�GLYLGHG
E\�]HUR��(UURU�FDSWXUHG��WKH�SURJUDP�ILQLVKHG�JUDFHIXOO\�



3RLQWHUV�DQG�VWUXFWXUHV
3RLQWHUV�DUH�WKH�QXPEHU�RQH�VRXUFH�RI�D�KHDGDFKH�RI�HYHU\�&�RU�&���SURJUDPPHU��%XW�WKH\�DUH�RQH�RI
WKH�PDLQ�WRROV�WR�DFKLHYH�KLJK�SHUIRUPDQFH�FRGH�LQ�QRQ�JDUEDJH�FROOHFWHG�ODQJXDJHV��)RUWXQDWHO\�IRU
XV��*R
V�SRLQWHUV�KDYH�DFKLHYHG�WKH�EHVW�RI�ERWK�ZRUOGV�E\�SURYLGLQJ�KLJK�SHUIRUPDQFH�SRLQWHUV�ZLWK
JDUEDJH�FROOHFWRU�FDSDELOLWLHV�DQG�HDVLQHVV�

2Q�WKH�RWKHU�VLGH�IRU�LWV�GHWUDFWRUV��*R�ODFNV�LQKHULWDQFH�LQ�IDYRU�RI�FRPSRVLWLRQ��,QVWHDG�RI�WDONLQJ
DERXW�WKH�REMHFWV�WKDW�DUH�LQ�*R��\RXU�REMHFWV�KDYH�RWKHU���6R��LQVWHDG�RI�KDYLQJ�D�FDU�VWUXFWXUH�WKDW
LQKHULWV�WKH�FODVV�YHKLFOH��D�FDU�LV�D�YHKLFOH���\RX�FRXOG�KDYH�D�YHKLFOH�VWUXFWXUH�WKDW�FRQWDLQV�D
FDU�VWUXFWXUH�ZLWKLQ�

:KDW�LV�D�SRLQWHU"�:K\�DUH�WKH\�JRRG"
3RLQWHUV�DUH�KDWHG��ORYHG��DQG�YHU\�XVHIXO�DW�WKH�VDPH�WLPH��7R�XQGHUVWDQG�ZKDW�D�SRLQWHU�LV�FDQ�EH
GLIILFXOW�VR�OHW
V�WU\�ZLWK�D�UHDO�ZRUOG�H[SODQDWLRQ��$V�ZH�PHQWLRQHG�HDUOLHU�LQ�WKLV�FKDSWHU��D�SRLQWHU
LV�D�OLNH�D�PDLOER[��,PDJLQH�D�EXQFK�RI�PDLOER[HV�LQ�D�EXLOGLQJ��DOO�RI�WKHP�KDYH�WKH�VDPH�VL]H�DQG
VKDSH�EXW�HDFK�UHIHUV�WR�D�GLIIHUHQW�KRXVH�ZLWKLQ�WKH�EXLOGLQJ��-XVW�EHFDXVH�DOO�PDLOER[HV�DUH�WKH�VDPH
VL]H�GRHV�QRW�PHDQ�WKDW�HDFK�KRXVH�ZLOO�KDYH�WKH�VDPH�VL]H��:H�FRXOG�HYHQ�KDYH�D�FRXSOH�RI�KRXVHV
MRLQHG��D�KRXVH�WKDW�ZDV�WKHUH�EXW�QRZ�KDV�D�OLFHQVH�RI�FRPPHUFH��RU�D�KRXVH�WKDW�LV�FRPSOHWHO\
HPSW\��6R�WKH�SRLQWHUV�DUH�WKH�PDLOER[HV��DOO�RI�WKHP�RI�WKH�VDPH�VL]H�DQG�WKDW�UHIHU�WR�D�KRXVH��7KH
EXLOGLQJ�LV�RXU�PHPRU\�DQG�WKH�KRXVHV�DUH�WKH�W\SHV�RXU�SRLQWHUV�UHIHU�WR�DQG�WKH�PHPRU\�WKH\
DOORFDWH��,I�\RX�ZDQW�WR�UHFHLYH�VRPHWKLQJ�LQ�\RXU�KRXVH��LW
V�IDU�HDVLHU�WR�VLPSO\�VHQG�WKH�DGGUHVV�RI
\RXU�KRXVH��WR�VHQG�WKH�SRLQWHU��LQVWHDG�RI�VHQGLQJ�WKH�HQWLUH�KRXVH�VR�WKDW�\RXU�SDFNDJH�LV�GHSRVLWHG
LQVLGH��%XW�WKH\�KDYH�VRPH�GUDZEDFNV�DV�LI�\RX�VHQG�\RXU�DGGUHVV�DQG�\RXU�KRXVH��YDULDEOH�LW�UHIHUV
WR��GLVDSSHDUV�DIWHU�VHQGLQJ��RU�LWV�W\SH�RZQHU�FKDQJH��\RX
OO�EH�LQ�WURXEOH�

+RZ�LV�WKLV�XVHIXO"�,PDJLQH�WKDW�VRPHKRZ�\RX�KDYH���*%�RI�GDWD�LQ�D�YDULDEOH�DQG�\RX�QHHG�WR�SDVV�LW
WR�D�GLIIHUHQW�IXQFWLRQ��:LWKRXW�D�SRLQWHU��WKH�HQWLUH�YDULDEOH�LV�FORQHG�WR�WKH�VFRSH�RI�WKH�IXQFWLRQ�WKDW
LV�JRLQJ�WR�XVH�LW��6R��\RX
OO�KDYH���*%�RI�PHPRU\�RFFXSLHG�E\�XVLQJ�WKLV�YDULDEOH�WZLFH�WKDW�
KRSHIXOO\��WKH�VHFRQG�IXQFWLRQ�LVQ
W�JRLQJ�WR�XVH�LQ�D�GLIIHUHQW�IXQFWLRQ�DJDLQ�WR�UDLVH�WKLV�QXPEHU�HYHQ
PRUH�

<RX�FRXOG�XVH�D�SRLQWHU�WR�SDVV�D�YHU\�VPDOO�UHIHUHQFH�WR�WKLV�FKXQN�WR�WKH�ILUVW�IXQFWLRQ�VR�WKDW�MXVW�WKH
VPDOO�UHIHUHQFH�LV�FORQHG�DQG�\RX�FDQ�NHHS�\RXU�PHPRU\�XVDJH�ORZ�

:KLOH�WKLV�LVQ
W�WKH�PRVW�DFDGHPLF�QRU�H[DFW�H[SODQDWLRQ��LW�JLYHV�D�JRRG�YLHZ�RI�ZKDW�D�SRLQWHU�LV
ZLWKRXW�H[SODLQLQJ�ZKDW�D�VWDFN�RU�D�KHDS�LV�RU�KRZ�WKH\�ZRUN�LQ�[���DUFKLWHFWXUHV�

3RLQWHUV�LQ�*R�DUH�YHU\�OLPLWHG�FRPSDUHG�ZLWK�&�RU�&���SRLQWHUV��<RX�FDQ
W�XVH�SRLQWHU�DULWKPHWLF
QRU�FDQ�\RX�FUHDWH�D�SRLQWHU�WR�UHIHUHQFH�DQ�H[DFW�SRVLWLRQ�LQ�WKH�VWDFN�

3RLQWHUV�LQ�*R�FDQ�EH�GHFODUHG�OLNH�WKLV�



QXPEHU�� ���

+HUH�QXPEHU�� ���FRGH�UHSUHVHQWV�RXU���*%�YDULDEOH�DQG�SRLQWHUBWRBQXPEHU�FRQWDLQV�WKH
UHIHUHQFH��UHSUHVHQWHG�E\�DQ�DPSHUVDQG��WR�WKLV�YDULDEOH��,W
V�WKH�GLUHFWLRQ�WR�WKH�YDULDEOH��WKH�RQH�WKDW
\RX�SXW�LQ�WKH�PDLOER[�RI�WKLV�KRXVH�W\SH�YDULDEOH���/HW
V�SULQW�WKH�YDULDEOH�SRLQWHUBWRBQXPEHU��
ZKLFK�LV�D�VLPSOH�YDULDEOH�

SULQWOQ�SRLQWHUBWRBQXPEHU��
�[������)$�

:KDW
V�WKDW�QXPEHU"�:HOO��WKH�GLUHFWLRQ�WR�RXU�YDULDEOH�LQ�PHPRU\��$QG�KRZ�FDQ�,�SULQW�WKH�DFWXDO
YDOXH�RI�WKH�KRXVH"�:HOO��ZLWK�DQ�DVWHULVN����ZH�WHOO�WKH�FRPSLOHU�WR�WDNH�WKH�YDOXH�WKDW�WKH�SRLQWHU�LV
UHIHUHQFLQJ��ZKLFK�LV�RXU���*%�YDULDEOH�

�SULQWOQ�SRLQWHUBWRBQXPEHU��
��

6WUXFWV
$�VWUXFW�LV�DQ�REMHFW�LQ�*R��,W�KDV�VRPH�VLPLODULWLHV�ZLWK�FODVVHV�LQ�223�DV�WKH\�KDYH�ILHOGV��6WUXFWV
FDQ�LPSOHPHQW�LQWHUIDFHV�DQG�GHFODUH�PHWKRGV��%XW��IRU�H[DPSOH��LQ�*R��WKHUH
V�QRW�LQKHULWDQFH��/DFN
RI�LQKHULWDQFH�ORRNV�OLPLWLQJ�EXW�LQ�IDFW��FRPSRVLWLRQ�RYHU�LQKHULWDQFH�ZDV�D�UHTXLUHPHQW�RI�WKH
ODQJXDJH�

7R�GHFODUH�D�VWUXFWXUH��\RX�KDYH�WR�SUHIL[�LWV�QDPH�ZLWK�WKH�NH\ZRUG�W\SH�DQG�VXIIL[�ZLWK�WKH
NH\ZRUG�VWUXFW�DQG�WKHQ�\RX�GHFODUH�DQ\�ILHOG�RU�PHWKRG�EHWZHHQ�EUDFNHWV��IRU�H[DPSOH�

W\SH�3HUVRQ�VWUXFW�^�
����1DPH�VWULQJ�
����6XUQDPH�VWULQJ�
����+REELHV�>@VWULQJ�
����LG�VWULQJ�
`�

,Q�WKLV�SLHFH�RI�FRGH��ZH�KDYH�GHFODUHG�D�3HUVRQ�VWUXFWXUH�ZLWK�WKUHH�SXEOLF�ILHOGV��1DPH��$JH���DQG
+REELHV��DQG�RQH�SULYDWH�ILHOG��LG��LI�\RX�UHFDOO�WKH�9LVLELOLW\�VHFWLRQ�LQ�WKLV�FKDSWHU��ORZHUFDVH
ILHOGV�LQ�*R�UHIHUV�WR�SULYDWH�ILHOGV�DUH�MXVW�YLVLEOH�ZLWKLQ�WKH�VDPH�SDFNDJH���:LWK�WKLV�VWUXFW��ZH
FDQ�QRZ�FUHDWH�DV�PDQ\�LQVWDQFHV�RI�3HUVRQ�DV�ZH�ZDQW��1RZ�ZH�ZLOO�ZULWH�D�IXQFWLRQ�FDOOHG
*HW)XOO1DPH�WKDW�ZLOO�JLYH�WKH�FRPSRVLWLRQ�RI�WKH�QDPH�DQG�WKH�VXUQDPH�RI�WKH�VWUXFW�LW�EHORQJV�WR�

IXQF��SHUVRQ�3HUVRQ��*HW)XOO1DPH���VWULQJ�^�
����UHWXUQ�IPW�6SULQWI���V��V���SHUVRQ�1DPH��SHUVRQ�6XUQDPH��
`�
�
IXQF�PDLQ���^�
����S�� �3HUVRQ^�
��������1DPH���0DULR���
��������6XUQDPH���&DVWUR���
��������+REELHV��>@VWULQJ^�F\FOLQJ����HOHFWURQLFV����SODQHV�`��
��������LG���VD������DVG���



����`�
�
����IPW�3ULQWI���V�OLNHV��V���V�DQG��V?Q���S�*HW)XOO1DPH����S�+REELHV>�@��
S�+REELHV>�@��S�+REELHV>�@��
`�

0HWKRGV�DUH�GHILQHG�VLPLODUO\�WR�IXQFWLRQV�EXW�LQ�D�VOLJKWO\�GLIIHUHQW�ZD\��7KHUH�LV�D�S�3HUVRQ��WKDW
UHIHUV�WR�D�SRLQWHU�WR�WKH�FUHDWHG�LQVWDQFH�RI�WKH�VWUXFW��UHFDOO�WKH�3RLQWHUV�VHFWLRQ�LQ�WKLV�FKDSWHU��
,W
V�OLNH�XVLQJ�WKH�NH\ZRUG�WKLV�LQ�-DYD�RU�VHOI�LQ�3\WKRQ�ZKHQ�UHIHUULQJ�WR�WKH�SRLQWLQJ�REMHFW�

0D\EH�\RX�DUH�WKLQNLQJ�ZK\�GRHV��S�3HUVRQ��KDYH�WKH�SRLQWHU�RSHUDWRU�WR�UHIOHFW�WKDW�S�LV�DFWXDOO\�D
SRLQWHU�DQG�QRW�D�YDOXH"�7KLV�LV�EHFDXVH�\RX�FDQ�DOVR�SDVV�3HUVRQ�E\�YDOXH�E\�UHPRYLQJ�WKH�SRLQWHU
VLJQDWXUH��LQ�ZKLFK�FDVH�D�FRS\�RI�WKH�YDOXH�RI�3HUVRQ�LV�SDVVHG�WR�WKH�IXQFWLRQ��7KLV�KDV�VRPH
LPSOLFDWLRQV��IRU�H[DPSOH��DQ\�FKDQJH�WKDW�\RX�PDNH�LQ�S�LI�\RX�SDVV�LW�E\�YDOXH�ZRQ
W�EH�UHIOHFWHG�LQ
VRXUFH�S��%XW�ZKDW�DERXW�RXU�*HW)XOO1DPH���PHWKRG"

IXQF��SHUVRQ�3HUVRQ��*HW)XOO1DPH���VWULQJ�^�
����UHWXUQ�IPW�6SULQWI���V��V���SHUVRQ�1DPH��SHUVRQ�6XUQDPH��
`�

,WV�FRQVROH�RXWSXW�KDV�QR�HIIHFW�LQ�DSSHDUDQFH�EXW�D�IXOO�FRS\�ZDV�SDVVHG�EHIRUH�HYDOXDWLQJ�WKH
IXQFWLRQ��%XW�LI�ZH�PRGLI\�SHUVRQ�KHUH��WKH�VRXUFH�S�ZRQ
W�EH�DIIHFWHG�DQG�WKH�QHZ�SHUVRQ�YDOXH
ZLOO�EH�DYDLODEOH�RQO\�RQ�WKH�VFRSH�RI�WKLV�IXQFWLRQ�

2Q�WKH�PDLQ�IXQFWLRQ��ZH�FUHDWH�DQ�LQVWDQFH�RI�RXU�VWUXFWXUH�FDOOHG�S��$V�\RX�FDQ�VHH��ZH�KDYH�XVHG
LPSOLFLW�QRWDWLRQ�WR�FUHDWH�WKH�YDULDEOH��WKH�� �V\PERO���7R�VHW�WKH�ILHOGV��\RX�KDYH�WR�UHIHU�WR�WKH�QDPH
RI�WKH�ILHOG��FRORQ��WKH�YDOXH��DQG�WKH�FRPPD��GRQ
W�IRUJHW�WKH�FRPPD�DW�WKH�HQG����7R�DFFHVV�WKH�ILHOGV
RI�WKH�LQVWDQWLDWHG�VWUXFWXUH��ZH�MXVW�UHIHU�WR�WKHP�E\�WKHLU�QDPH�OLNH�S�1DPH�RU�S�6XUQDPH��<RX�XVH
WKH�VDPH�V\QWD[�WR�DFFHVV�WKH�PHWKRGV�RI�WKH�VWUXFWXUH�OLNH�S�*HW)XOO1DPH���

7KH�RXWSXW�RI�WKLV�SURJUDP�LV�

��JR�UXQ�PDLQ�JR�
0DULR�&DVWUR�OLNHV�F\FOLQJ��HOHFWURQLFV�DQG�SODQHV

6WUXFWXUHV�FDQ�DOVR�FRQWDLQ�DQRWKHU�VWUXFWXUH��FRPSRVLWLRQ��DQG�LPSOHPHQW�LQWHUIDFH�PHWKRGV�DSDUW
IURP�WKHLU�RZQ�EXW��ZKDW
V�DQ�LQWHUIDFH�PHWKRG"



,QWHUIDFHV
,QWHUIDFHV�DUH�HVVHQWLDO�LQ�REMHFW�RULHQWHG�SURJUDPPLQJ��LQ�IXQFWLRQDO�SURJUDPPLQJ��WUDLWV��DQG�
HVSHFLDOO\��LQ�GHVLJQ�SDWWHUQV��*R
V�VRXUFH�FRGH�LV�IXOO�RI�LQWHUIDFHV�HYHU\ZKHUH�EHFDXVH�WKH\�SURYLGH
WKH�DEVWUDFWLRQ�QHHGHG�WR�GHOLYHU�XQFRXSOHG�FRGH�ZLWK�WKH�KHOS�RI�IXQFWLRQV��$V�D�SURJUDPPHU��\RX
DOVR�QHHG�WKLV�W\SH�RI�DEVWUDFWLRQ�ZKHQ�\RX�ZULWH�OLEUDULHV�EXW�DOVR�ZKHQ�\RX�ZULWH�FRGH�WKDW�LV�JRLQJ
WR�EH�PDLQWDLQHG�LQ�WKH�IXWXUH�ZLWK�QHZ�IXQFWLRQDOLW\�

,QWHUIDFHV�DUH�VRPHWKLQJ�GLIILFXOW�WR�JUDVS�DW�WKH�EHJLQQLQJ�EXW�YHU\�HDV\�RQFH�\RX�KDYH�XQGHUVWRRG
WKHLU�EHKDYLRU�DQG�SURYLGH�YHU\�HOHJDQW�VROXWLRQV�IRU�FRPPRQ�SUREOHPV��:H�ZLOO�XVH�WKHP
H[WHQVLYHO\�GXULQJ�WKLV�ERRN�VR�SXW�VSHFLDO�IRFXV�RQ�WKLV�VHFWLRQ�

,QWHUIDFHV���VLJQLQJ�D�FRQWUDFW
$Q�LQWHUIDFH�LV�VRPHWKLQJ�UHDOO\�VLPSOH�EXW�SRZHUIXO��,W
V�XVXDOO\�GHILQHG�DV�D�FRQWUDFW�EHWZHHQ�WKH
REMHFWV�WKDW�LPSOHPHQW�LW�EXW�WKLV�H[SODQDWLRQ�LVQ
W�FOHDU�HQRXJK�LQ�P\�KRQHVW�RSLQLRQ�IRU�QHZFRPHUV
WR�WKH�LQWHUIDFH�ZRUOG�

$�ZDWHU�SLSH�LV�D�FRQWUDFW�WRR��ZKDWHYHU�\RX�SDVV�WKURXJK�LW�PXVW�EH�D�OLTXLG��$Q\RQH�FDQ�XVH�WKH
SLSH��DQG�WKH�SLSH�ZLOO�WUDQVSRUW�ZKDWHYHU�OLTXLG�\RX�SXW�LQ�LW��ZLWKRXW�NQRZLQJ�WKH�FRQWHQW���7KH
ZDWHU�SLSH�LV�WKH�LQWHUIDFH�WKDW�HQIRUFHV�WKDW�WKH�XVHUV�PXVW�SDVV�OLTXLGV��DQG�QRW�VRPHWKLQJ�HOVH��

/HW
V�WKLQN�DERXW�DQRWKHU�H[DPSOH��D�WUDLQ��7KH�UDLOURDGV�RI�D�WUDLQ�DUH�OLNH�DQ�LQWHUIDFH��$�WUDLQ�PXVW
FRQVWUXFW��LPSOHPHQW��LWV�ZLGWK�ZLWK�D�VSHFLILHG�YDOXH�VR�WKDW�LW�FDQ�HQWHU�WKH�UDLOURDG�EXW�WKH�UDLOURDG
QHYHU�NQRZV�H[DFWO\�ZKDW�LW
V�FDUU\LQJ��SDVVHQJHUV�RU�FDUJR���6R�IRU�H[DPSOH��DQ�LQWHUIDFH�RI�WKH
UDLOURDG�ZLOO�KDYH�WKH�IROORZLQJ�DVSHFW�

W\SH�5DLOURDG:LGH&KHFNHU�LQWHUIDFH�^�
����&KHFN5DLOV:LGWK���LQW�
`�

7KH�5DLOURDG:LGH&KHFNHU�LV�WKH�W\SH�RXU�WUDLQV�PXVW�LPSOHPHQW�WR�SURYLGH�LQIRUPDWLRQ�DERXW�WKHLU
ZLGWK��7KH�WUDLQV�ZLOO�YHULI\�WKDW�WKH�WUDLQ�LVQ
W�WRR�ZLGH�RU�WRR�QDUURZ�WR�XVH�LWV�UDLOURDGV�

W\SH�5DLOURDG�VWUXFW�^�
����:LGWK�LQW�
`�
�
IXQF��U�5DLOURDG��,V&RUUHFW6L]H7UDLQ�U�5DLO5RDG:LGH&KHFNHU��ERRO�^�
����UHWXUQ�U�&KHFN5DLOV:LGWK���� �U�:LGWK�
`�

7KH�5DLOURDG�LV�LPSOHPHQWHG�E\�DQ�LPDJLQDU\�VWDWLRQ�REMHFW�WKDW�FRQWDLQV�WKH�LQIRUPDWLRQ�DERXW�WKH
ZLGWK�RI�WKH�UDLOURDGV�LQ�WKLV�VWDWLRQ�DQG�WKDW�KDV�D�PHWKRG�WR�FKHFN�ZKHWKHU�D�WUDLQ�ILWV�WKH�QHHGV�RI
WKH�UDLOURDG�ZLWK�WKH�,V&RUUHFW6L]H7UDLQ�PHWKRG��7KH�,V&RUUHFW6L]H7UDLQ�PHWKRG�UHFHLYHV�DQ
LQWHUIDFH�REMHFW�ZKLFK�LV�D�SRLQWHU�WR�D�WUDLQ�WKDW�LPSOHPHQWV�WKLV�LQWHUIDFH�DQG�UHWXUQV�D�YDOLGDWLRQ



EHWZHHQ�WKH�ZLGWK�RI�WKH�WUDLQ�DQG�WKH�UDLOURDG�

7\SH�7UDLQ�VWUXFW�^�
����7UDLQ:LGWK�LQW�
`�
�
IXQF��S�7UDLQ��&KHFN5DLOV:LGWK���LQW�^�
����UHWXUQ�S�7UDLQ:LGWK�
`�

1RZ�ZH�KDYH�FUHDWHG�D�SDVVHQJHU
V�WUDLQ��,W�KDV�D�ILHOG�WR�FRQWDLQ�LWV�ZLGWK�DQG�LPSOHPHQWV�RXU
&KHFN5DLOV:LGWK�LQWHUIDFH�PHWKRG��7KLV�VWUXFWXUH�LV�FRQVLGHUHG�WR�IXOILOO�WKH�QHHGV�RI�D
5DLO5RDG:LGH&KHFNHU�LQWHUIDFH��EHFDXVH�LW�KDV�DQ�LPSOHPHQWDWLRQ�RI�WKH�PHWKRGV�WKDW�WKH�LQWHUIDFHV
DVN�IRU��

6R�QRZ��ZH
OO�FUHDWH�D�UDLOURDG�RI����XQLWV�ZLGH�DQG�WZR�WUDLQV��RQH�RI����XQLWV�ZLGH�WKDW�ILW�WKH
UDLOURDG�VL]H�DQG�DQRWKHU�RI����XQLWV�WKDW�FDQQRW�XVH�WKH�UDLOURDG�

IXQF�PDLQ��^�
����UDLOURDG�� �5DLOURDG^:LGWK���`�
�
����SDVVHQJHU7UDLQ�� �7UDLQ^7UDLQ:LGWK����`�
����FDUJR7UDLQ�� �7UDLQ�^7UDLQ:LGWK����`�
�
����FDQ3DVVHQJHU7UDLQ3DVV�� �UDLOURDG�,V&RUUHFW6L]H7UDLQ�SDVVHQJHU7UDLQ��
����FDQ&DUJR7UDLQ3DVV�� �UDLOURDG�,V&RUUHFW6L]H7UDLQ�FDUJR7UDLQ��
�
����IPW�3ULQWI��&DQ�SDVVHQJHU�WUDLQ�SDVV"��E?Q���FDQ3DVVHQJHU7UDLQ3DVV��
����IPW�3ULQWI��&DQ�FDUJR�WUDLQ�SDVV"��E?Q���FDQ&DUJR7UDLQ3DVV��
`�

/HW
V�GLVVHFW�WKLV�PDLQ�IXQFWLRQ��)LUVW��ZH�FUHDWHG�D�UDLOURDG�REMHFW�RI����XQLWV�FDOOHG�UDLOURDG��7KHQ
WZR�WUDLQV��RI����DQG����XQLWV
�ZLGWK�IRU�SDVVHQJHUV�DQG�FDUJR�UHVSHFWLYHO\��7KHQ��ZH�SDVV�ERWK
REMHFWV�WR�WKH�UDLOURDG�PHWKRG�WKDW�DFFHSWV�LQWHUIDFHV�RI�WKH�5DLOURDG:LGH&KHFNHU�LQWHUIDFH��7KH
UDLOURDG�LWVHOI�GRHV�QRW�NQRZ�WKH�ZLGWK�RI�HDFK�WUDLQ�VHSDUDWHO\��ZH
OO�KDYH�D�KXJH�OLVW�RI�WUDLQV��EXW�LW
KDV�DQ�LQWHUIDFH�WKDW�WUDLQV�PXVW�LPSOHPHQW�VR�WKDW�LW�FDQ�DVN�IRU�HDFK�ZLGWK�DQG�UHWXUQV�D�YDOXH�WHOOLQJ
\RX�LI�D�WUDLQ�FDQ�RU�FDQQRW�XVH�RI�WKH�UDLOURDGV��)LQDOO\��WKH�RXWSXW�RI�WKH�FDOO�WR�SULQWI�IXQFWLRQ�LV�WKH
IROORZLQJ�

&DQ�SDVVHQJHU�WUDLQ�SDVV"�WUXH
&DQ�FDUJR�WUDLQ�SDVV"�IDOVH

$V�,�PHQWLRQHG�HDUOLHU��LQWHUIDFHV�DUH�VR�ZLGHO\�XVHG�GXULQJ�WKLV�ERRN�WKDW�LW�GRHVQ
W�PDWWHU�LI�LW�VWLOO
ORRNV�FRQIXVLQJ�IRU�WKH�UHDGHU�DV�WKH\
OO�EH�SOHQW\�RI�H[DPSOHV�GXULQJ�WKH�ERRN�



7HVWLQJ�DQG�7''
:KHQ�\RX�ZULWH�WKH�ILUVW�OLQHV�RI�VRPH�OLEUDU\��LW
V�GLIILFXOW�WR�LQWURGXFH�PDQ\�EXJV��%XW�RQFH�WKH
VRXUFH�FRGH�JHWV�ELJJHU�DQG�ELJJHU��LW�EHFRPHV�HDVLHU�WR�EUHDN�WKLQJV��7KH�WHDP�JURZV�DQG�QRZ�PDQ\
SHRSOH�DUH�ZULWLQJ�WKH�VDPH�VRXUFH�FRGH��QHZ�IXQFWLRQDOLW\�LV�DGGHG�RQ�WRS�RI�WKH�FRGH�WKDW�\RX�ZURWH
DW�WKH�EHJLQQLQJ��$QG�FRGH�VWRSSHG�ZRUNLQJ�E\�VRPH�PRGLILFDWLRQ�LQ�VRPH�IXQFWLRQ�WKDW�QRZ�QRERG\
FDQ�WUDFN�GRZQ�

7KLV�LV�D�FRPPRQ�VFHQDULR�LQ�HQWHUSULVHV�WKDW�WHVWLQJ�WULHV�WR�UHGXFH��LW�GRHVQ
W�FRPSOHWHO\�VROYH�LW��LW
V
QRW�D�KRO\�JUDLO���:KHQ�\RX�ZULWH�XQLW�WHVWV�GXULQJ�\RXU�GHYHORSPHQW�SURFHVV��\RX�FDQ�FKHFN�ZKHWKHU
VRPH�QHZ�IHDWXUH�LV�EUHDNLQJ�VRPHWKLQJ�ROGHU�RU�ZKHWKHU�\RXU�FXUUHQW�QHZ�IHDWXUH�LV�DFKLHYLQJ
HYHU\WKLQJ�H[SHFWHG�LQ�WKH�UHTXLUHPHQWV�

*R�KDV�D�SRZHUIXO�WHVWLQJ�SDFNDJH�WKDW�DOORZV�\RX�DOVR�WR�ZRUN�LQ�D�7''�HQYLURQPHQW�TXLWH�HDVLO\��,W
LV�DOVR�YHU\�FRQYHQLHQW�WR�FKHFN�WKH�SRUWLRQV�RI�\RXU�FRGH�ZLWKRXW�WKH�QHHG�WR�ZULWH�DQ�HQWLUH�PDLQ
DSSOLFDWLRQ�WKDW�XVHV�LW�

7KH�WHVWLQJ�SDFNDJH
7HVWLQJ�LV�YHU\�LPSRUWDQW�LQ�HYHU\�SURJUDPPLQJ�ODQJXDJH��*R�FUHDWRUV�NQHZ�LW�DQG�GHFLGHG�WR�SURYLGH
DOO�OLEUDULHV�DQG�SDFNDJHV�QHHGHG�IRU�WKH�WHVW�LQ�WKH�FRUH�SDFNDJH��<RX�GRQ
W�QHHG�DQ\�WKLUG�SDUW\
OLEUDU\�IRU�WHVWLQJ�RU�FRGH�FRYHUDJH�

7KH�SDFNDJH�WKDW�DOORZV�IRU�WHVWLQJ�*R�DSSV�LV�FDOOHG��FRQYHQLHQWO\��WHVWLQJ��:H�ZLOO�FUHDWH�D�VPDOO
DSS�WKDW�VXPV�WZR�QXPEHUV�WKDW�ZH�SURYLGH�WKURXJK�WKH�FRPPDQG�OLQH�

IXQF�PDLQ���^�
������$WRL�FRQYHUWV�D�VWULQJ�WR�DQ�LQW�
����D��B�� �VWUFRQY�$WRL�RV�$UJV>�@��
����E��B�� �VWUFRQY�$WRL�RV�$UJV>�@��
�
����UHVXOW�� �VXP�D�E��
����IPW�3ULQWI��7KH�VXP�RI��G�DQG��G�LV��G?Q���D��E��UHVXOW��
`�
�
IXQF�VXP�D��E�LQW��LQW�^�
����UHWXUQ�D���E�
`�

/HW
V�H[HFXWH�RXU�SURJUDP�LQ�WKH�WHUPLQDO�WR�JHW�WKH�VXP�

��JR�UXQ�PDLQ�JR����
7KH�VXP�RI���DQG���LV��

%\�WKH�ZD\��ZH
UH�XVLQJ�WKH�VWUFRQY�SDFNDJH�WR�FRQYHUW�VWULQJV�WR�RWKHU�W\SHV��LQ�WKLV�FDVH��WR�LQW�
7KH�PHWKRG�$WRL�UHFHLYHV�D�VWULQJ�DQG�UHWXUQV�DQ�LQW�DQG�DQ�HUURU�WKDW��IRU�VLPSOLFLW\��ZH�DUH
LJQRULQJ�KHUH��E\�XVLQJ�WKH�XQGHUVFRUH��



7LS

<RX�FDQ�LJQRUH�YDULDEOH�UHWXUQV�E\�XVLQJ�WKH�XQGHUVFRUHV�LI�QHFHVVDU\��EXW�XVXDOO\��\RX�GRQ
W�ZDQW�WR
LJQRUH�HUURUV�

2N��VR�OHW
V�ZULWH�D�WHVW�WKDW�FKHFNV�WKH�FRUUHFW�UHVXOW�RI�WKH�VXP��:H
UH�FUHDWLQJ�D�QHZ�ILOH�FDOOHG
PDLQBWHVW�JR��%\�FRQYHQWLRQ��WHVW�ILOHV�DUH�QDPHG�OLNH�WKH�ILOHV�WKH\
UH�WHVWLQJ�SOXV�WKH�BWHVW�VXIIL[�

IXQF�7HVW6XP�W�WHVWLQJ�7��^�
����D�� ���
����E�� ���
����H[SHFWHG�� ����
�
����UHV�� �VXP�D��E��
����LI�UHV�� �H[SHFWHG�^�
��������W�(UURUI��2XU�VXP�IXQFWLRQ�GRHQV
W�ZRUN���G��G�LVQ
W��G?Q���D��E��UHV��
����`�
`�

7HVWLQJ�LQ�*R�LV�XVHG�E\�ZULWLQJ�PHWKRGV�VWDUWHG�ZLWK�WKH�SUHIL[�7HVW��D�WHVW�QDPH��DQG�WKH�LQMHFWLRQ�RI
WKH�WHVWLQJ�7�SRLQWHU�FDOOHG�W��&RQWUDU\�WR�RWKHU�ODQJXDJHV��WKHUH�DUH�QR�DVVHUWV�QRU�VSHFLDO�V\QWD[
IRU�WHVWLQJ�LQ�*R��<RX�FDQ�XVH�*R�V\QWD[�WR�FKHFN�IRU�HUURUV�DQG�\RX�FDOO�W�ZLWK�LQIRUPDWLRQ�DERXW�WKH
HUURU�LQ�FDVH�LW�IDLOV��,I�WKH�FRGH�UHDFKHV�WKH�HQG�RI�WKH�7HVW�IXQFWLRQ�ZLWKRXW�DULVLQJ�HUURUV��WKH
IXQFWLRQ�KDV�SDVVHG�WKH�WHVWV�

7R�UXQ�D�WHVW�LQ�*R��\RX�PXVW�XVH�WKH�JR�WHVW��Y�FRPPDQG���Y�LV�WR�UHFHLYH�YHUERVH�RXWSXW�IURP�WKH
WHVW��NH\ZRUG��DV�IROORZLQJ�

��JR�WHVW��Y
   �581���7HVW6XP
����3$66��7HVW6XP������V�
3$66
RN���JLWKXE�FRP�JR�GHVLJQ�SDWWHUQV�LQWURGXFWLRQ�H[B[[BWHVWLQJ������V

2XU�WHVWV�ZHUH�FRUUHFW��/HW
V�VHH�ZKDW�KDSSHQV�LI�ZH�EUHDN�WKLQJV�RQ�SXUSRVH�DQG�ZH�FKDQJH�WKH
H[SHFWHG�YDOXH�RI�WKH�WHVW�IURP����WR����

��JR�WHVW
����)$,/��7HVW6XP������V�
����PDLQBWHVW�JR�����2XU�VXP�IXQFWLRQ�GRHQV
W�ZRUN������LVQ
W���
)$,/
H[LW�VWDWXV��
)$,/��JLWKXE�FRP�VD\GHQ�JR�GHVLJQ�SDWWHUQV�LQWURGXFWLRQ�H[B[[BWHVWLQJ������V

7KH�WHVW�KDV�IDLOHG��DV�ZH�H[SHFWHG���7KH�WHVWLQJ�SDFNDJH�SURYLGHV�WKH�LQIRUPDWLRQ�\RX�VHW�RQ�WKH�WHVW�
/HW
V�PDNH�LW�ZRUN�DJDLQ�DQG�FKHFN�WHVW�FRYHUDJH��&KDQJH�WKH�YDOXH�RI�WKH�YDULDEOH�H[SHFWHG�IURP���
WR����DJDLQ�DQG�UXQ�WKH�FRPPDQG�JR�WHVW��FRYHU�WR�VHH�FRGH�FRYHUDJH�

��JR�WHVW��FRYHU



3$66
FRYHUDJH��������RI�VWDWHPHQWV
RN��JLWKXE�FRP�VD\GHQ�JR�GHVLJQ�SDWWHUQV�LQWURGXFWLRQ�H[B[[BWHVWLQJ������V

7KH��FRYHU�RSWLRQV�JLYH�XV�LQIRUPDWLRQ�DERXW�WKH�FRGH�FRYHUDJH�IRU�D�JLYHQ�SDFNDJH��8QIRUWXQDWHO\�
LW�GRHVQ
W�SURYLGH�LQIRUPDWLRQ�DERXW�RYHUDOO�DSSOLFDWLRQ�FRYHUDJH�

:KDW�LV�7''"
7''�LV�WKH�DFURQ\P�IRU�7HVW�'ULYHQ�'HYHORSPHQW��,W�FRQVLVWV�RI�ZULWLQJ�WKH�WHVWV�ILUVW�EHIRUH�ZULWLQJ
WKH�IXQFWLRQ��LQVWHDG�RI�ZKDW�ZH�GLG�MXVW�EHIRUH�ZKHQ�ZH�ZURWH�WKH�VXP�IXQFWLRQ�ILUVW�DQG�WKHQ�ZH
ZURWH�WKH�WHVW�IXQFWLRQ��

7''�FKDQJHV�WKH�ZD\�WR�ZULWH�FRGH�DQG�VWUXFWXUH�FRGH�VR�WKDW�LW�FDQ�EH�WHVWHG��D�ORW�RI�FRGH�\RX�FDQ
ILQG�LQ�*LW+XE��HYHQ�FRGH�WKDW�\RX�KDYH�SUREDEO\�ZULWWHQ�LQ�WKH�SDVW�LV�SUREDEO\�YHU\�GLIILFXOW��LI�QRW
LPSRVVLEOH��WR�WHVW��

6R��KRZ�GRHV�LW�ZRUN"�/HW
V�H[SODLQ�WKLV�ZLWK�D�UHDO�OLIH�H[DPSOH��LPDJLQH�WKDW�\RX�DUH�LQ�VXPPHU�DQG
\RX�ZDQW�WR�EH�UHIUHVKHG�VRPHKRZ��<RX�FDQ�EXLOG�D�SRRO��ILOO�LW�ZLWK�FROG�ZDWHU��DQG�MXPS�LQWR�LW��%XW
LQ�7''�WHUPV��WKH�VWHSV�ZLOO�EH�

��� <RX�MXPS�LQWR�D�SODFH�ZKHUH�WKH�SRRO�ZLOO�EH�EXLOW��\RX�ZULWH�D�WHVW�WKDW�\RX�NQRZ�LW�ZLOO�IDLO��
��� ,W�KXUWV����DQG�\RX�DUHQ
W�FRRO�HLWKHU��\HV����WKH�WHVW�IDLOHG��DV�ZH�SUHGLFWHG��
��� <RX�EXLOG�D�SRRO�DQG�ILOO�LW�ZLWK�FROG�ZDWHU��\RX�FRGH�WKH�IXQFWLRQDOLW\��
��� <RX�MXPS�LQWR�WKH�SRRO��\RX�UHSHDW�WKH�SRLQW���WHVW�DJDLQ��
��� <RX
UH�FROG�QRZ��$ZHVRPH��2EMHFW�FRPSOHWHG��WHVW�SDVVHG��
��� *R�WR�WKH�IULGJH�DQG�WDNH�D�EHHU�WR�WKH�SRRO��'ULQN��'RXEOH�DZHVRPHQHVV��UHIDFWRU�WKH�FRGH��

6R�OHW
V�UHSHDW�WKH�SUHYLRXV�H[DPSOH�EXW�ZLWK�D�PXOWLSOLFDWLRQ��)LUVW��ZH�ZLOO�ZULWH�WKH�GHFODUDWLRQ�RI
WKH�IXQFWLRQ�WKDW�ZH
UH�JRLQJ�WR�WHVW�

IXQF�PXOWLSO\�D��E�LQW��LQW�^�
����UHWXUQ���
`�

1RZ�OHW
V�ZULWH�WKH�WHVW�WKDW�ZLOO�FKHFN�WKH�FRUUHFWQHVV�RI�WKH�SUHYLRXV�IXQFWLRQ�

LPSRUW��WHVWLQJ��
�
IXQF�7HVW0XOWLSO\�W�WHVWLQJ�7��^�
����D�� ���
����E�� ���
����H[SHFWHG�� ����
�
����UHV�� �PXOWLSO\�D��E��
����LI�UHV�� �H[SHFWHG�^�
��������W�(UURUI��2XU�PXOWLSO\�IXQFWLRQ�GRHQV
W�ZRUN���G�G�LVQ
W��G?Q���D��E��
UHV��



����`�
`�

$QG�ZH�WHVW�LW�WKURXJK�WKH�FRPPDQG�OLQH�

��JR�WHVW
����)$,/��7HVW0XOWLSO\������V�
PDLQBWHVW�JR�����2XU�PXOWLSO\�IXQFWLRQ�GRHQV
W�ZRUN������LVQ
W��
)$,/
H[LW�VWDWXV��
)$,/����JLWKXE�FRP�VD\GHQ�JR�GHVLJQSDWWHUQV�LQWURGXFWLRQ�H[B[[BWHVWLQJ�PXOWLSO\�����

�����V

1LFH��/LNH�LQ�RXU�SRRO�H[DPSOH�ZKHUH�WKH�ZDWHU�ZDVQ
W�WKHUH�\HW��RXU�IXQFWLRQ�UHWXUQV�DQ�LQFRUUHFW
YDOXH�WRR��6R�QRZ�ZH�KDYH�D�IXQFWLRQ�GHFODUDWLRQ��EXW�LVQ
W�GHILQHG�\HW��DQG�WKH�WHVW�WKDW�IDLOV��1RZ
ZH�KDYH�WR�PDNH�WKH�WHVW�SDVV�E\�ZULWLQJ�WKH�IXQFWLRQ�DQG�H[HFXWLQJ�WKH�WHVW�WR�FKHFN�

IXQF�PXOWLSO\�D��E�LQW��LQW�^�
����UHWXUQ�DE�
`�

$QG�ZH�H[HFXWH�DJDLQ�RXU�WHVWLQJ�VXLWH��$IWHU�ZULWLQJ�RXU�FRGH�FRUUHFWO\��WKH�WHVW�VKRXOG�SDVV�VR�ZH
FDQ�FRQWLQXH�WR�WKH�UHIUDFWRULQJ�SURFHVV�

��JR�WHVW
3$66
RN������JLWKXE�FRP�VD\GHQ�JR�GHVLJQ�SDWWHUQV�LQWURGXFWLRQ�H[B[[BWHVWLQJ�PXOWLSO\�����
�����V

*UHDW��:H�KDYH�GHYHORSHG�WKH�PXOWLSO\�IXQFWLRQ�IROORZLQJ�7''��1RZ�ZH�PXVW�UHIDFWRU�RXU�FRGH
EXW�ZH�FDQQRW�PDNH�LW�PRUH�VLPSOH�RU�UHDGDEOH�VR�WKH�ORRS�FDQ�EH�FRQVLGHUHG�FORVHG�

'XULQJ�WKLV�ERRN��ZH�ZLOO�ZULWH�PDQ\�WHVWV�WKDW�GHILQH�WKH�IXQFWLRQDOLW\�WKDW�ZH�ZDQW�WR�DFKLHYH�LQ�RXU
SDWWHUQV��7''�SURPRWHV�HQFDSVXODWLRQ�DQG�DEVWUDFWLRQ��MXVW�OLNH�GHVLJQ�SDWWHUQV�GR��



/LEUDULHV
8QWLO�QRZ��PRVW�RI�RXU�H[DPSOHV�ZHUH�DSSOLFDWLRQV��$Q�DSSOLFDWLRQ�LV�GHILQHG�E\�LWV�PDLQ�IXQFWLRQ
DQG�SDFNDJH��%XW�ZLWK�*R��\RX�FDQ�DOVR�FUHDWH�SXUH�OLEUDULHV��,Q�OLEUDULHV��WKH�SDFNDJH�QHHG�QRW�EH
FDOOHG�PDLQ�QRU�GR�\RX�QHHG�WKH�PDLQ�IXQFWLRQ�

$V�OLEUDULHV�DUHQ
W�DSSOLFDWLRQV��\RX�FDQQRW�EXLOG�D�ELQDU\�ILOH�ZLWK�WKHP�DQG�\RX�QHHG�WKH�PDLQ
SDFNDJH�WKDW�LV�JRLQJ�WR�XVH�WKHP�

)RU�H[DPSOH��OHW
V�FUHDWH�DQ�DULWKPHWLF�OLEUDU\�WR�SHUIRUP�FRPPRQ�RSHUDWLRQV�RQ�LQWHJHUV��VXPV�
VXEWUDFWLRQV��PXOWLSOLFDWLRQV��DQG�GLYLVLRQV��:H
OO�QRW�JHW�LQWR�PDQ\�GHWDLOV�DERXW�WKH�LPSOHPHQWDWLRQ
WR�IRFXV�RQ�WKH�SDUWLFXODULWLHV�RI�*R
V�OLEUDULHV�

SDFNDJH�DULWKPHWLF�
�
IXQF�6XP�DUJV����LQW���UHV�LQW��^�
����IRU�B��Y�� �UDQJH�DUJV�^�
��������UHV�� �Y�
����`�
����UHWXUQ�
`�

)LUVW��ZH�QHHG�D�QDPH�IRU�RXU�OLEUDU\��ZH�VHW�WKLV�QDPH�E\�JLYLQJ�D�QDPH�WR�WKH�HQWLUH�SDFNDJH��7KLV
PHDQV�WKDW�HYHU\�ILOH�LQ�WKLV�IROGHU�PXVW�KDYH�WKLV�SDFNDJH�QDPH�WRR�DQG�WKH�HQWLUH�JURXS�RI�ILOHV
FRPSRVHV�WKH�OLEUDU\�FDOOHG�DULWKPHWLF�WRR�LQ�WKLV�FDVH��EHFDXVH�LW�RQO\�FRQWDLQV�RQH�SDFNDJH���7KLV
ZD\��ZH�ZRQ
W�QHHG�WR�UHIHU�WR�WKH�ILOHQDPHV�IRU�WKLV�OLEUDU\�DQG�WR�SURYLGH�WKH�OLEUDU\�QDPH�DQG�SDWK
ZLOO�EH�HQRXJK�WR�LPSRUW�DQG�XVH�LW��:H�KDYH�GHILQHG�D�6XP�IXQFWLRQ�WKDW�WDNHV�DV�PDQ\�DUJXPHQWV�DV
\RX�QHHG�DQG�WKDW�ZLOO�UHWXUQ�DQ�LQWHJHU�WKDW��GXULQJ�WKH�VFRSH�RI�WKH�IXQFWLRQ��LV�JRLQJ�WR�EH�FDOOHG
UHV��7KLV�DOORZV�XV�WR�LQLWLDOL]H�WR���WKH�YDOXH�ZH
UH�UHWXUQLQJ��:H�GHILQHG�D�SDFNDJH��QRW�WKH�PDLQ
SDFNDJH�EXW�D�OLEUDU\�RQH��DQG�FDOOHG�LW�DULWKPHWLF��$V�WKLV�LV�D�OLEUDU\�SDFNDJH��ZH�FDQ
W�UXQ�LW�IURP
WKH�FRPPDQG�OLQH�GLUHFWO\�VR�ZH
OO�KDYH�WR�FUHDWH�WKH�PDLQ�IXQFWLRQ�IRU�LW�RU�D�XQLW�WHVW�ILOH��)RU
VLPSOLFLW\���ZH
OO�FUHDWH�D�PDLQ�IXQFWLRQ�WKDW�UXQV�VRPH�RI�WKH�RSHUDWLRQV�QRZ�EXW�OHW
V�ILQLVK�WKH
OLEUDU\�ILUVW�

IXQF�6XEWUDFW�DUJV����LQW��LQW�^�
����LI�OHQ�DUJV������^�
��������UHWXUQ���
����`�
�
����UHV�� �DUJV>�@�
����IRU�L�� ����L���OHQ�DUJV���L���^�
��������UHV�� �DUJV>L@�
����`�
����UHWXUQ�UHV�
`�

7KH�6XEWUDFWLRQ�FRGH�ZLOO�UHWXUQ���LI�WKH�QXPEHU�RI�DUJXPHQWV�LV�OHVV�WKDQ�]HUR�DQG�WKH�VXEWUDFWLRQ



RI�DOO�LWV�DUJXPHQWV�LI�LW�KDV�WZR�DUJXPHQWV�RU�PRUH�

IXQF�0XOWLSO\�DUJV����LQW��LQW�^�
����LI�OHQ�DUJV������^�
��������UHWXUQ���
����`�
�
����UHV�� ���
����IRU�L�� ����L���OHQ�DUJV���L���^�
��������UHV� �DUJV>L@�
����`�
����UHWXUQ�UHV�
`�

7KH�0XOWLSO\�IXQFWLRQ�ZRUNV�LQ�D�VLPLODU�IDVKLRQ��,W�UHWXUQV���ZKHQ�DUJXPHQWV�DUH�OHVV�WKDQ�WZR�DQG
WKH�PXOWLSOLFDWLRQ�RI�DOO�LWV�DUJXPHQWV�ZKHQ�LW�KDV�WZR�RU�PRUH��)LQDOO\��WKH�'LYLVLRQ�FRGH�FKDQJHV�D
ELW�EHFDXVH�LW�ZLOO�UHWXUQ�DQ�HUURU�LI�\RX�DVN�LW�WR�GLYLGHG�E\�]HUR�

IXQF�'LYLGH�D��E�LQW���IORDW����HUURU��^�
����LI�E�  ���^�
��������UHWXUQ����HUURUV�1HZ��<RX�FDQQRW�GLYLGH�E\�]HUR���
����`��
����UHWXUQ�IORDW���D����IORDW���E���QLO�
`�

6R�QRZ�ZH�KDYH�RXU�OLEUDU\�ILQLVKHG��EXW�ZH�QHHG�D�PDLQ�IXQFWLRQ�WR�XVH�LW�DV�OLEUDULHV�FDQQRW�EH
FRQYHUWHG�WR�H[HFXWDEOH�ILOHV�GLUHFWO\��2XU�PDLQ�IXQFWLRQ�ORRNV�OLNH�WKH�IROORZLQJ�

SDFNDJH�PDLQ�
�
LPSRUW���
�IPW��
�
�ELWEXFNHW�RUJ�PDULRFDVWUR�JR�GHVLJQ�SDWWHUQV�LQWURGXFWLRQ�OLEUDULHV�DULWKPHWLF���
��
�
IXQF�PDLQ���^�
����VXP5HV�� �DULWKPHWLF�6XP�������
����VXE5HV�� �DULWKPHWLF�6XEWUDFW��������
����PXOWLSO\5HV�� �DULWKPHWLF�0XOWLSO\�������
����GLYLGH5HV��B�� �DULWKPHWLF�'LYLGH��������
�
����IPW�3ULQWI������LV��G�������LV��G�����LV��G�DQG������LV��I?Q���VXP5HV��
VXE5HV��PXOWLSO\5HV��GLYLGH5HV��
`�

:H�DUH�SHUIRUPLQJ�DQ�RSHUDWLRQ�RYHU�HYHU\�IXQFWLRQ�WKDW�ZH�KDYH�GHILQHG��7DNH�D�FORVHU�ORRN�DW�WKH
LPSRUW�FODXVH��,W�LV�WDNLQJ�WKH�OLEUDU\�ZH�KDYH�ZULWWHQ�IURP�LWV�IROGHU�ZLWKLQ��*23$7+�WKDW�PDWFKHV�LWV
85/�LQ�KWWSV���ELWEXFNHW�RUJ����7KHQ��WR�XVH�HYHU\�RQH�RI�WKH�IXQFWLRQV�WKDW�DUH�GHILQHG�ZLWKLQ�D�OLEUDU\�
\RX�KDYH�WR�QDPH�WKH�SDFNDJH�QDPH�WKDW�WKH�OLEUDU\�KDV�EHIRUH�HDFK�PHWKRG�

1RWH

https://bitbucket.org/


+DYH�\RX�UHDOL]HG�WKDW�ZH�FDOOHG�RXU�IXQFWLRQV�ZLWK�XSSHUFDVH�QDPHV"�%HFDXVH�RI�WKH�YLVLELOLW\�UXOHV
ZH�KDYH�VHHQ�EHIRUH��H[SRUWHG�IXQFWLRQV�LQ�D�SDFNDJH�PXVW�KDYH�XSSHUFDVH�QDPHV�RU�WKH\�ZRQ
W�EH
YLVLEOH�RXWVLGH�RI�WKH�VFRSH�RI�WKH�SDFNDJH��6R��ZLWK�WKLV�UXOH�LQ�PLQG��\RX�FDQQRW�FDOO�D�ORZHUFDVH
IXQFWLRQ�RU�YDULDEOH�ZLWKLQ�D�SDFNDJH�DQG�SDFNDJH�FDOOV�ZLOO�DOZD\V�EH�IROORZHG�E\�XSSHUFDVH
QDPHV�

/HW
V�UHFDOO��VRPH�QDPLQJ�FRQYHQWLRQV�DERXW�OLEUDULHV�

(DFK�ILOH�LQ�WKH�VDPH�IROGHU�PXVW�FRQWDLQ�WKH�VDPH�SDFNDJH�QDPH��)LOHV�GRQ
W�QHHG�WR�EH�QDPHG�LQ
DQ\�VSHFLDO�ZD\�
$�IROGHU�UHSUHVHQWV�D�SDFNDJH�QDPH�ZLWKLQ�D�OLEUDU\��7KH�IROGHU�QDPH�ZLOO�EH�XVHG�RQ�LPSRUW
SDWKV�DQG�LW�GRHVQ
W�QHHG�WR�UHIOHFW�WKH�SDFNDJH�QDPH��DOWKRXJK�LW
V�UHFRPPHQGHG�IRU�WKH�SDUHQW
SDFNDJH��
$�OLEUDU\�LV�RQH�RU�PDQ\�SDFNDJHV�UHSUHVHQWLQJ�D�WUHH�WKDW�\RX�LPSRUW�E\�WKH�SDUHQW�RI�DOO
SDFNDJHV�IROGHU�
<RX�FDOO�WKLQJV�ZLWKLQ�D�OLEUDU\�E\�WKHLU�SDFNDJH�QDPH�



7KH�*R�JHW�WRRO
*R�JHW�LV�D�WRRO�WR�JHW�WKLUG�SDUW\�SURMHFWV�IURP�&96�UHSRVLWRULHV��,QVWHDG�RI�XVLQJ�WKH�JLW�FORQH
FRPPDQG��\RX�FDQ�XVH�*R�JHW�WR�UHFHLYH�D�VHULHV�RI�DGGHG�EHQHILWV��/HW
V�ZULWH�DQ�H[DPSOH�XVLQJ
&RUH26
V�(7&'�SURMHFW�ZKLFK�LV�D�IDPRXV�GLVWULEXWHG�NH\�YDOXH�VWRUH�

&RUH26
V�(7&'�LV�KRVWHG�RQ�*LW+XE�DW��KWWSV���JLWKXE�FRP�FRUHRV�HWFG�JLW��7R�GRZQORDG�WKLV�SURMHFW
VRXUFH�FRGH�XVLQJ�WKH�*R�JHW�WRRO��ZH�PXVW�W\SH�LQ�WKH�7HUPLQDO�LW
V�UHVXOWLQJ�LPSRUW�SDWK�WKDW�LW�ZLOO
KDYH�LQ�RXU�*23$7+�

��JR�JHW�JLWKXE�FRP�FRUHRV�HWFG

1RWH�WKDW�ZH�KDYH�MXVW�W\SHG�WKH�PRVW�UHOHYDQW�LQIRUPDWLRQ�VR�WKDW�*R�JHW�ILJXUHV�RXW�WKH�UHVW��<RX
OO
JHW�VRPH�RXWSXW��GHSHQGLQJ�RQ�WKH�VWDWH�RI�WKH�SURMHFW��EXW�DIWHU��ZKLOH��LW�ZLOO�GLVDSSHDU��%XW�ZKDW�GLG
KDSSHQ"

*R�JHW�KDV�FUHDWHG�D�IROGHU�LQ��*23$7+�VUF�JLWKXE�FRP�FRUHRV�
,W�KDV�FORQHG�WKH�SURMHFW�LQ�WKDW�ORFDWLRQ��VR�QRZ�WKH�VRXUFH�FRGH�RI�(7&'�LV�DYDLODEOH
DW��*23$7+�VUF�JLWKXE�FRP�FRUHRV�HWFG�
*R�JHW�KDV�FORQHG�DQ\�UHSRVLWRU\�WKDW�(7&'�FRXOG�QHHG�
,W�KDV�WULHG�WR�LQVWDOO�WKH�SURMHFW�LI�LW�LV�QRW�D�OLEUDU\��7KLV�PHDQV��LW�KDV�JHQHUDWHG�D�ELQDU\�ILOH�RI
(7&'�DQG�KDV�SXW�LW�LQ��*23$7+�ELQ�IROGHU�

%\�VLPSO\�W\SLQJ�WKH�JR�JHW�>SURMHFW@�FRPPDQG��\RX
OO�JHW�DOO�WKDW�PDWHULDO�IURP�D�SURMHFW�LQ�\RXU
V\VWHP��7KHQ�LQ�\RXU�*R�DSSV��\RX�FDQ�MXVW�XVH�DQ\�OLEUDU\�E\�LPSRUWLQJ�WKH�SDWK�ZLWKLQ�WKH�VRXUFH��6R
IRU�WKH�(7&'�SURMHFW��LW�ZLOO�EH�

LPSRUW��JLWKXE�FRP�FRUHRV�HWFG��

,W
V�YHU\�LPSRUWDQW�WKDW�\RX�JHW�IDPLOLDU�ZLWK�WKH�XVH�RI�WKH�*R�JHW�WRRO�DQG�VWRS�XVLQJ�JLW�FORQH
ZKHQ�\RX�ZDQW�D�SURMHFW�IURP�D�*LW�UHSRVLWRU\��7KLV�ZLOO�VDYH�\RX�VRPH�KHDGDFKHV�ZKHQ�WU\LQJ�WR
LPSRUW�D�SURMHFW�WKDW�LVQ
W�FRQWDLQHG�ZLWKLQ�\RXU�*23$7+�

https://github.com/coreos/etcd.git


0DQDJLQJ�-621�GDWD
-621�LV�WKH�DFURQ\P�IRU�-DYD6FULSW�2EMHFW�1RWDWLRQ�DQG��OLNH�WKH�QDPH�LPSOLHV��LW
V�QDWLYHO\
-DYD6FULSW��,W�KDV�EHFRPH�YHU\�SRSXODU�DQG�LW
V�WKH�PRVW�XVHG�IRUPDW�IRU�FRPPXQLFDWLRQ�WRGD\��*R�KDV
YHU\�JRRG�VXSSRUW�IRU�-621�VHULDOL]DWLRQ�GHVHULDOL]DWLRQ�ZLWK�WKH�-621�SDFNDJH�WKDW�GRHV�PRVW�RI�WKH
GLUW\�ZRUN�IRU�\RX��)LUVW�RI�DOO��WKHUH�DUH�WZR�FRQFHSWV�WR�OHDUQ�ZKHQ�ZRUNLQJ�ZLWK�-621�

0DUVKDO��:KHQ�\RX�PDUVKDO�DQ�LQVWDQFH�RI�D�VWUXFWXUH�RU�REMHFW��\RX�DUH�FRQYHUWLQJ�LW�WR�LWV
-621�FRXQWHUSDUW�
8QPDUVKDO��:KHQ�\RX�DUH�XQPDUVKDOLQJ�VRPH�GDWD��LQ�WKH�IRUP�RI�DQ�DUUD\�RI�E\WHV��\RX�DUH
WU\LQJ�WR�FRQYHUW�VRPH�-621�H[SHFWHG�GDWD�WR�D�NQRZQ�VWUXFW�RU�REMHFW��<RX�FDQ�DOVR�XQPDUVKDO
WR�D�PDS>VWULQJ@LQWHUIDFH^`�LQ�D�IDVW�EXW�QRW�YHU\�VDIH�ZD\�WR�LQWHUSUHW�WKH�GDWD�DV�ZH
OO�VHH
QRZ�

/HW
V�VHH�DQ�H[DPSOH�RI�PDUVKDOLQJ�D�VWULQJ�

LPSRUW���
�HQFRGLQJ�MVRQ��
�IPW��
��
�
IXQF�PDLQ��^�
����SDFNW�� ��SDFNW��
����MVRQ3DFNW��RN�� �MVRQ�0DUVKDO�SDFNW��
����LI��RN�^�
��������SDQLF��&RXOG�QRW�PDUVKDO�REMHFW����
����`��
����IPW�3ULQWOQ�VWULQJ�MVRQ3DFNW���
`�
���SDFN�

)LUVW��ZH�KDYH�GHILQHG�D�YDULDEOH�FDOOHG�SDFNW�WR�KROG�WKH�FRQWHQWV�RI�WKH�SDFNW�VWULQJ��7KHQ��ZH
KDYH�XVHG�WKH�MVRQ�OLEUDU\�WR�XVH�WKH�0DUVKDO�FRPPDQG�ZLWK�RXU�QHZ�YDULDEOH��7KLV�ZLOO�UHWXUQ�D
QHZ�E\WHDUUD\�ZLWK�WKH�-621�DQG�D�IODJ�WR�SURYLGH�DQG�ERRO2.�UHVXOW�IRU�WKH�RSHUDWLRQ��:KHQ�ZH
SULQW�WKH�FRQWHQWV�RI�WKH�E\WHV�DUUD\��SUHYLRXV�FDVWLQJ�WR�VWULQJ��WKH�H[SHFWHG�YDOXH�DSSHDUV��1RWH�WKDW
SDFNW�DSSHDUHG�DFWXDOO\�EHWZHHQ�TXRWHV�DV�WKH�-621�UHSUHVHQWDWLRQ�ZRXOG�EH�

7KH�HQFRGLQJ�SDFNDJH
+DYH�\RX�UHDOL]HG�WKDW�ZH�KDYH�LPSRUWHG�WKH�SDFNDJH�HQFRGLQJ�MVRQ"�:K\�LV�LW�SUHIL[HG�ZLWK�WKH
ZRUG�HQFRGLQJ"�,I�\RX�WDNH�D�ORRN�DW�*R
V�VRXUFH�FRGH�WR�WKH�VUF�HQFRGLQJ�IROGHU�\RX
OO�ILQG�PDQ\
LQWHUHVWLQJ�SDFNDJHV�IRU�HQFRGLQJ�GHFRGLQJ�VXFK�DV��;0/��+(;��ELQDU\��RU�HYHQ�&69�

1RZ�VRPHWKLQJ�D�ELW�PRUH�FRPSOLFDWHG�

W\SH�0\2EMHFW�VWUXFW�^�
����1XPEHU�LQW�
����CMVRQ��QXPEHU�C�



����:RUG�VWULQJ�
`�
�
IXQF�PDLQ��^�
����REMHFW�� �0\2EMHFW^����3DFNW�`�
����R-VRQ��B�� �MVRQ�0DUVKDO�REMHFW��
����IPW�3ULQWI���V?Q���R-VRQ��
`�
��^�1XPEHU�����:RUG���3DFNW�`

&RQYHQLHQWO\��LW�DOVR�ZRUNV�SUHWW\�ZHOO�ZLWK�VWUXFWXUHV�EXW�ZKDW�LI�,�ZDQW�WR�QRW�XVH�XSSHUFDVH�LQ�WKH
-621�GDWD"�<RX�FDQ�GHILQH�WKH�RXWSXW�LQSXW�QDPH�RI�WKH�-621�LQ�WKH�VWUXFWXUH�GHFODUDWLRQ�

W\SH�0\2EMHFW�VWUXFW�^�
����1XPEHU�LQW�
����:RUG�VWULQJ�
`�
�
IXQF�PDLQ��^�
����REMHFW�� �0\2EMHFW^����3DFNW�`�
����R-VRQ��B�� �MVRQ�0DUVKDO�REMHFW��
����IPW�3ULQWI���V?Q���R-VRQ��
`�
��^�QXPEHU�����VWULQJ���3DFNW�`

:H�KDYH�QRW�RQO\�ORZHUFDVHG�WKH�QDPHV�RI�WKH�NH\V��EXW�ZH�KDYH�HYHQ�FKDQJHG�WKH�QDPH�RI�WKH�:RUG
NH\�WR�VWULQJ�

(QRXJK�RI�PDUVKDOOLQJ��ZH�ZLOO�UHFHLYH�-621�GDWD�DV�DQ�DUUD\�RI�E\WHV��EXW�WKH�SURFHVV�LV�YHU\
VLPLODU�ZLWK�VRPH�FKDQJHV�

W\SH�0\2EMHFW�VWUXFW�^�
1XPEHU�LQWCMVRQ��QXPEHU�C�
:RUG�VWULQJCMVRQ��VWULQJ�C�
`�
�
IXQF�PDLQ��^�
����MVRQ%\WHV�� �>@E\WH�C^�QXPEHU������VWULQJ���3DFNW�`C��
����YDU�REMHFW�0\2EMHFW�
����HUU�� �MVRQ�8QPDUVKDO�MVRQ%\WHV��	REMHFW��
����LI�HUU�� �QLO�^�
��������SDQLF�HUU��
����`�
����IPW�3ULQWI��1XPEHU�LV��G��:RUG�LV��V?Q���REMHFW�1XPEHU��REMHFW�:RUG��
`�

7KH�ELJ�GLIIHUHQFH�KHUH�LV�WKDW�\RX�KDYH�WR�DOORFDWH�WKH�VSDFH�IRU�WKH�VWUXFWXUH�ILUVW��ZLWK�D�]HUR�YDOXH�
DQG�WKH�SDVV�WKH�UHIHUHQFH�WR�WKH�PHWKRG�8QPDUVKDO�VR�WKDW�LW�WULHV�WR�ILOO�LW��:KHQ�\RX�XVH
8QPDUVKDO��WKH�ILUVW�SDUDPHWHU�LV�WKH�DUUD\�RI�E\WHV�WKDW�FRQWDLQV�WKH�-621�LQIRUPDWLRQ�ZKLOH�WKH
VHFRQG�SDUDPHWHU�LV�WKH�UHIHUHQFH��WKDW
V�ZK\�ZH�DUH�XVLQJ�DQ�DPSHUVDQG��WR�WKH�VWUXFWXUH�ZH�ZDQW�WR
ILOO��)LQDOO\��OHW
V�XVH�D�JHQHULF�PDS>VWULQJ@LQWHUIDFH^`�PHWKRG�WR�KROG�WKH�FRQWHQW�RI�D�-621�



W\SH�0\2EMHFW�VWUXFW�^�
����1XPEHU�LQW�����CMVRQ��QXPEHU�C�
����:RUG�VWULQJ����CMVRQ��VWULQJ�C�
`�
�
IXQF�PDLQ��^�
����MVRQ%\WHV�� �>@E\WH�C^�QXPEHU������VWULQJ���3DFNW�`C��
����YDU�GDQJHURXV2EMHFW�PDS>VWULQJ@LQWHUIDFH^`�
����HUU�� �MVRQ�8QPDUVKDO�MVRQ%\WHV��	GDQJHURXV2EMHFW��
����LI�HUU�� �QLO�^�
��������SDQLF�HUU��
����`�
�
����IPW�3ULQWI��1XPEHU�LV��G�����GDQJHURXV2EMHFW>�QXPEHU�@��
����IPW�3ULQWI��:RUG�LV��V?Q���GDQJHURXV2EMHFW>�VWULQJ�@��
����IPW�3ULQWI��(UURU�UHIHUHQFH�LV��Y?Q����
GDQJHURXV2EMHFW>�QRWKLQJ�@�
`�
��1XPEHU�LV���G�IORDW�� ����:RUG�LV�3DFNW�
(UURU�UHIHUHQFH�LV��QLO!�

:KDW�KDSSHQHG�LQ�WKH�UHVXOW"�7KLV�LV�ZK\�ZH�GHVFULEHG�WKH�REMHFW�DV�GDQJHURXV��<RX�FDQ�SRLQW�WR�D
QLO�ORFDWLRQ�ZKHQ�XVLQJ�WKLV�PRGH�LI�\RX�FDOO�D�QRQ�H[LVWLQJ�NH\�LQ�WKH�-621��1RW�RQO\�WKLV��OLNH�LQ
WKH�H[DPSOH��LW�FRXOG�DOVR�LQWHUSUHW�D�YDOXH�DV�D�IORDW���ZKHQ�LW�LV�VLPSO\�D�E\WH��ZDVWLQJ�D�ORW�RI
PHPRU\�

6R�UHPHPEHU�WR�MXVW�XVH�PDS>VWULQJ@LQWHUIDFH^`�ZKHQ�\RX�QHHG�GLUW\�TXLFN�DFFHVV�WR�-621�GDWD
WKDW�LV�IDLUO\�VLPSOH�DQG�\RX�KDYH�XQGHU�FRQWURO�WKH�W\SH�RI�VFHQDULRV�GHVFULEHG�SUHYLRXVO\�



*R�WRROV
*R�FRPHV�ZLWK�D�VHULHV�RI�XVHIXO�WRROV�WR�HDVH�WKH�GHYHORSPHQW�SURFHVV�HYHU\�GD\��$OVR�LQ�WKH�JRODQJ
SDJH�RI�*LW+XE��WKHUH�DUH�VRPH�WRROV�WKDW�DUH�VXSSRUWHG�E\�WKH�*R�WHDP�EXW�WKH\�DUH�QRW�SDUW�RI�WKH
FRPSLOHU�

0RVW�RI�WKH�SURMHFWV�XVH�WRROV�VXFK�DV�JRIPW�VR�WKDW�DOO�WKH�FRGH�EDVH�ORRNV�VLPLODU��*RGRF�KHOSV�XV
WR�ILQG�XVHIXO�LQIRUPDWLRQ�LQ�*R
V�GRFXPHQWDWLRQ�DQG�WKH�JRLPSRUW�FRPPDQG�WR�DXWR�LPSRUW�WKH
SDFNDJHV�ZH�DUH�XVLQJ��/HW
V�VHH�WKHP�

7KH�JROLQW�WRRO
$�OLQWHU�DQDO\]HV�VRXUFH�FRGH�WR�GHWHFW�HUURUV�RU�LPSURYHPHQWV��7KH�JROLQW�OLQWHU�LV�DYDLODEOH�RQ
KWWSV���JLWKXE�FRP�JRODQJ�OLQW�IRU�LQVWDOODWLRQ��LW�GRHVQ
W�FRPH�EXQGOHG�ZLWK�WKH�FRPSLOHU���,W�LV�YHU\
HDV\�WR�XVH�DQG�LV�LQWHJUDWHG�VRPH�,'(V�WR�EH�UXQ�ZKHQ�\RX�VDYH�D�VRXUFH�FRGH�ILOH��$WRP�RU�6XEOLPH
7H[W��IRU�H[DPSOH���'R�\RX�UHPHPEHU�WKH�LPSOLFLW�H[SOLFLW�FRGH�WKDW�ZH�UXQ�ZKHQ�WDONLQJ�DERXW
YDULDEOHV"�/HW
V�OLQW�LW�

��([SOLFLWO\�GHFODULQJ�D��VWULQJ��YDULDEOH�
YDU�H[SOLFLW�VWULQJ� ��+HOOR��,
P�D�H[SOLFLWO\�GHFODUHG�YDULDEOH��
����
��,PSOLFLWO\�GHFODULQJ�D��VWULQJ���
7\SH�LQIHUUHG�LQIHUUHG�� ����,
P�DQ�LQIHUUHG�YDULDEOH���

��JROLQW�PDLQ�JR

7KH�PDLQ�JR��������FRPPDQG�VKRXOG�RPLW�WKH�W\SH�VWULQJ�IURP�WKH�GHFODUDWLRQ�RI
WKH�H[SOLFLW6WULQJ�YDULDEOH��LW�ZLOO�EH�LQIHUUHG�IURP�WKH�ULJKW�KDQG�VLGH�

,W�LV�WHOOLQJ�XV�WKDW�*R�FRPSLOHU�ZLOO�DFWXDOO\�LQIHU�WKLV�W\SH�RI�D�YDULDEOH�IURP�WKH�FRGH�DQG�\RX�GRQ
W
QHHG�WR�GHFODUH�LWV�W\SH��:KDW�DERXW�WKH�7UDLQ�W\SH�RQ�WKH�LQWHUIDFH�VHFWLRQ"

7\SH�7UDLQ�VWUXFW�^�
����7UDLQ:LGWK�LQW�
`�

��JROLQW�PDLQ�JR

7KH�PDLQ�JR������W\SH�H[SRUWHG�7UDLQ�W\SH�VKRXOG�KDYH�D�FRPPHQW�RU�UHPDLQ�QRW�H[SRUWHG�

,Q�WKLV�FDVH��LW
V�SRLQWLQJ�XV�WKDW�D�SXEOLF�W\SH�VXFK�DV�7UDLQ�W\SH�PXVW�EH�FRPPHQWHG�VR�WKDW�XVHUV�FDQ
UHDG�WKH�JHQHUDWHG�GRFXPHQWDWLRQ�WR�NQRZ�LWV�EHKDYLRU�

7KH�JRIPW�WRRO
7KH�JRIPW�WRRO�FRPHV�EXQGOHG�ZLWK�WKH�FRPSLOHU�WKDW�DOUHDG\�KDV�DFFHVV�WR�LW��,WV�SXUSRVH�LV�WR

https://github.com/golang/lint


SURYLGH�D�VHW�RI�LQGHQWDWLRQ��IRUPDWWLQJ��VSDFLQJ�DQG�IHZ�RWKHU�UXOHV�WR�DFKLHYH�JRRG�ORRNLQJ�*R
FRGH��)RU�H[DPSOH��OHW
V�WDNH�WKH�FRGH�RI�+HOOR�:RUOG�DQG�PDNH�LW�D�ELW�ZHLUGHU�E\�LQVHUWLQJ�VSDFHV
HYHU\ZKHUH�

SDFNDJH�PDLQ�

IXQF��PDLQ��^�
����SULQWOQ��+HOOR�:RUOG����
`�

��JRIPW�PDLQ�JR�
SDFNDJH�PDLQ�
�
IXQF�PDLQ���^�
��������SULQWOQ��+HOOR�:RUOG����
`�

7KH�JRIPW�FRPPDQG�SULQWV�LW�FRUUHFWO\�DJDLQ��:KDW�LV�PRUH��ZH�FDQ�XVH�WKH��Z�IODJ�WR�RYHUZULWH�WKH
RULJLQDO�ILOH�

��JRIPW��Z�PDLQ�JR

$QG�QRZ�ZH
OO�KDYH�RXU�ILOH�SURSHUO\�FRUUHFWHG�

7KH�JRGRF�WRRO
*R�GRFXPHQWDWLRQ�LV�SUHWW\�H[WHQGHG�DQG�YHUERVH��<RX�FDQ�ILQG�GHWDLOHG�LQIRUPDWLRQ�DERXW�DQ\�WRSLF
\RX�ZDQW�WR�DFKLHYH��7KH�JRGRF�WRRO�DOVR�KHOSV�\RX�DFFHVV�WKLV�GRFXPHQWDWLRQ�GLUHFWO\�IURP�WKH
FRPPDQG�OLQH��)RU�H[DPSOH��ZH�FDQ�TXHU\�WKH�SDFNDJH�HQFRGLQJ�MVRQ�

�JRGRF�FPG�HQFRGLQJ�MVRQ
>���@
)81&7,216
IXQF�&RPSDFW�GVW�E\WHV�%XIIHU��VUF�>@E\WH��HUURU
&RPSDFW�DSSHQGV�WR�GVW�WKH�-621�HQFRGHG�VUF�ZLWK�LQVLJQLILFDQW�VSDFH
FKDUDFWHUV�HOLGHG�
IXQF�+70/(VFDSH�GVW�E\WHV�%XIIHU��VUF�>@E\WH�
>���@

<RX�FDQ�DOVR�XVH�JUHS��D�EDVK�XWLOLW\�IRU�/LQX[�DQG�0DF��WR�ILQG�VSHFLILF�LQIRUPDWLRQ�DERXW�VRPH
IXQFWLRQDOLW\��)RU�H[DPSOH��ZH
OO�XVH�JUHS�WR�ORRN�IRU�WH[W�WKDW�PHQWLRQV�DQ\WKLQJ�DERXW�SDUVLQJ�-621
ILOHV�

��JRGRF�FPG�HQFRGLQJ�MVRQ�_�JUHS�SDUVH

7KH�8QPDUVKDO�FRPPDQG�SDUVHV�WKH�-621�HQFRGHG�GDWD�DQG�VWRUHV�WKH�UHVXOW�LQ�WKH�REMHFW�EHLQJ
SDUVHG�

2QH�RI�WKH�WKLQJV�WKDW�WKH�JROLQW�FRPPDQG�ZDUQV�DERXW�LV�WR�XVH�WKH�EHJLQQLQJ�RI�D�FRPPHQW�ZLWK�WKH



VDPH�QDPH�RI�WKH�IXQFWLRQ�LW�GHVFULEHV��7KLV�ZD\��LI�\RX�GRQ
W�UHPHPEHU�WKH�QDPH�RI�WKH�IXQFWLRQ�WKDW
SDUVHV�-621��\RX�FDQ�XVH�JRGRF�ZLWK�JUHS�DQG�VHDUFK�IRU�SDUVH�VR�WKH�EHJLQQLQJ�RI�WKH�OLQH�ZLOO
DOZD\V�EH�WKH�IXQFWLRQ�QDPH�OLNH�LQ�WKH�H[DPSOH�SUHFHGLQJ�WKH�8QPDUVKDO�FRPPDQG�

7KH�JRLPSRUW�WRRO
7KH�JRLPSRUW�WRRO�LV�D�PXVW�KDYH�LQ�*R��6RPHWLPHV�\RX�UHPHPEHU�\RXU�SDFNDJHV�VR�ZHOO�WKDW�\RX
GRQ
W�QHHG�WR�VHDUFK�PXFK�WR�UHPHPEHU�WKHLU�$3,�EXW�LW
V�PRUH�GLIILFXOW�WR�UHPHPEHU�WKH�SURMHFW�WKH\
EHORQJ�WR�ZKHQ�GRLQJ�WKH�LPSRUW��7KH�JRLPSRUW�FRPPDQG�KHOSV�\RX�E\�VHDUFKLQJ�\RXU��*23$7+�IRU
RFFXUUHQFHV�RI�D�SDFNDJH�WKDW�\RX�FRXOG�EH�XVLQJ�WR�SURYLGH�\RX�ZLWK�WKH�SURMHFW�LPSRUW�OLQH
DXWRPDWLFDOO\��7KLV�LV�YHU\�XVHIXO�LI�\RX�FRQILJXUH�\RXU�,'(�WR�UXQ�JRLPSRUW�RQ�VDYH�VR�WKDW�DOO�XVHG
SDFNDJHV�LQ�WKH�VRXUFH�ILOH�DUH�LPSRUWHG�DXWRPDWLFDOO\�LI�\RX�XVHG�WKHP��,W�DOVR�ZRUNV�WKH�RWKHU�ZD\
DURXQG��LI�\RX�GHOHWH�WKH�IXQFWLRQ�\RX�ZHUH�XVLQJ�IURP�D�SDFNDJH�DQG�WKH�SDFNDJH�LVQ
W�EHLQJ�XVHG
DQ\PRUH��LW�ZLOO�UHPRYH�WKH�LPSRUW�OLQH�



&RQWULEXWLQJ�WR�*R�RSHQ�VRXUFH�SURMHFWV�LQ
*LW+XE
2QH�LPSRUWDQW�WKLQJ�WR�PHQWLRQ�DERXW�*R�SDFNDJLQJ�V\VWHP�LV�WKDW�LW�QHHGV�WR�KDYH�D�SURSHU�IROGHU
VWUXFWXUH�ZLWKLQ�WKH�*23$7+��7KLV�LQWURGXFHV�D�VPDOO�SUREOHP�ZKHQ�ZRUNLQJ�ZLWK�*LW+XE�SURMHFWV�
:H�DUH�XVHG�WR�IRUNLQJ�D�SURMHFW��FORQLQJ�RXU�IRUN�DQG�VWDUW�ZRUNLQJ�EHIRUH�FRPPLWWLQJ�WKH�SXOO�
UHTXHVW�WR�WKH�RULJLQDO�SURMHFW��:URQJ�

:KHQ�\RX�IRUN�D�SURMHFW��\RX�FUHDWH�D�QHZ�UHSRVLWRU\�RQ�*LW+XE�ZLWKLQ�\RXU�XVHUQDPH��,I�\RX�FORQH
WKLV�UHSRVLWRU\�DQG�VWDUW�ZRUNLQJ�ZLWK�LW��DOO�QHZ�LPSRUW�UHIHUHQFHV�LQ�WKH�SURMHFW�ZLOO�SRLQW�WR�\RXU
UHSRVLWRU\�LQVWHDG�RI�WKH�RULJLQDO��,PDJLQH�WKH�IROORZLQJ�FDVH�LQ�WKH�RULJLQDO�UHSRVLWRU\�

SDFNDJH�PDLQ�
LPSRUW��JLWKXE�FRP�RULJLQDO�DBOLEUDU\��
>VRPH�FRGH@�

7KHQ��\RX�PDNH�D�IRUN�DQG�DGG�D�VXEIROGHU�ZLWK�D�OLEUDU\�FDOOHG�DBOLEUDU\�P\BOLEUDU\�WKDW�\RX
ZDQW�WR�XVH�IURP�WKH�PDLQ�SDFNDJH��7KH�UHVXOW�LV�JRLQJ�WR�EH�WKH�IROORZLQJ�

SDFNDJH�PDLQ�
LPSRUW���
�����JLWKXE�FRP�RULJLQDO�DBOLEUDU\��
�����JLWKXE�FRP�P\DFFRXQW�DBOLEUDU\�P\BOLEUDU\��
��

1RZ�LI�\RX�FRPPLW�WKLV�OLQH��WKH�RULJLQDO�UHSRVLWRU\�WKDW�FRQWDLQV�WKH�FRGH�\RX�KDYH�SXVKHG�ZLOO
GRZQORDG�WKLV�FRGH�DQ\ZD\V�IURP�\RXU�DFFRXQW�DJDLQ�DQG�LW�ZLOO�XVH�WKH�UHIHUHQFHV�GRZQORDGHG��1RW
WKH�RQHV�FRQWDLQHG�LQ�WKH�SURMHFW�

6R��WKH�VROXWLRQ�WR�WKLV�LV�VLPSO\�WR�UHSODFH�WKH�JLW�FORQH�FRPPDQG�ZLWK�D�JR�JHW�SRLQWLQJ�WR�WKH
RULJLQDO�OLEUDU\�

��JR�JHW�JLWKXE�FRP�RULJLQDO�DBOLEUDU\
��FG��*23$7+�VUF�JLWKXE�FRP�RULJLQDO�DBOLEUDU\
��JLW�UHPRWH�DGG�P\BRULJLQ�KWWSV���JLWKXE�FRP�P\DFFRXQW�DBOLEEUDU\

:LWK�WKLV�PRGLILFDWLRQ��\RX�FDQ�ZRUN�QRUPDOO\�LQ�WKH�RULJLQDO�FRGH�ZLWKRXW�IHDU�DV�WKH�UHIHUHQFHV�ZLOO
VWD\�FRUUHFW��2QFH�\RX�DUH�GRQH�\RX�MXVW�KDYH�WR�FRPPLW�DQG�SXVK�WR�\RXU�UHPRWH�

��JLW�SXVK�P\BRULJLQ�P\BEUDFK

7KLV�ZD\��\RX�FDQ�QRZ�DFFHVV�WKH�*LW+XE�ZHE�XVHU�LQWHUIDFH�DQG�RSHQ�WKH�SXOO�UHTXHVW�ZLWKRXW
SROOXWLQJ�WKH�DFWXDO�RULJLQDO�FRGH�ZLWK�UHIHUHQFHV�WR�\RXU�DFFRXQW�



6XPPDU\
$IWHU�WKLV�ILUVW�FKDSWHU��\RX�PXVW�EH�IDPLOLDU�ZLWK�WKH�V\QWD[�RI�*R�DQG�VRPH�RI�WKH�FRPPDQG�OLQH
WRROV�WKDW�FRPH�EXQGOHG�ZLWK�WKH�FRPSLOHU��:H�KDYH�OHIW�DSDUW�FRQFXUUHQF\�FDSDELOLWLHV�IRU�D�ODWHU
FKDSWHU�DV�WKH\�DUH�ODUJH�DQG�SUHWW\�FRPSOH[�WR�JUDVS�DW�WKH�EHJLQQLQJ�VR�WKDW�WKH�UHDGHU�OHDUQV�WKH
V\QWD[�RI�WKH�ODQJXDJH�ILUVW��EHFRPHV�IDPLOLDU�DQG�FRQILGHQW�ZLWK�LW��DQG�WKHQ�WKH\�FDQ�MXPS�WR
XQGHUVWDQGLQJ�&RPPXQLFDWLQJ�6HTXHQWLDO�3URFHVVHV��&63��FRQFXUUHQF\�SDWWHUQV�DQG�GLVWULEXWHG
DSSOLFDWLRQV��7KH�QH[W�VWHSV�DUH�WR�VWDUW�ZLWK�WKH�FUHDWLRQDO�GHVLJQ�SDWWHUQV�



&KDSWHU����&UHDWLRQDO�3DWWHUQV���6LQJOHWRQ�
%XLOGHU��)DFWRU\��3URWRW\SH��DQG�$EVWUDFW
)DFWRU\�'HVLJQ�3DWWHUQV
:H�KDYH�GHILQHG�WZR�W\SHV�RI�FDUV�OX[XU\�DQG�IDPLO\��7KH�FDU�)DFWRU\�ZLOO�KDYH�WR�UHWXUQ�7KH�ILUVW
JURXSV�RI�GHVLJQ�SDWWHUQV�WKDW�ZH�DUH�JRLQJ�WR�FRYHU�DUH�WKH�&UHDWLRQDO�SDWWHUQV��$V�WKH�QDPH�LPSOLHV�
LW�JURXSV�FRPPRQ�SUDFWLFHV�IRU�FUHDWLQJ�REMHFWV��VR�REMHFW�FUHDWLRQ�LV�PRUH�HQFDSVXODWHG�IURP�WKH
XVHUV�WKDW�QHHG�WKRVH�REMHFWV��0DLQO\��FUHDWLRQDO�SDWWHUQV�WU\�WR�JLYH�UHDG\�WR�XVH�REMHFWV�WR�XVHUV
LQVWHDG�RI�DVNLQJ�IRU�WKHLU�FUHDWLRQ��ZKLFK��LQ�VRPH�FDVHV��FRXOG�EH�FRPSOH[��RU�ZKLFK�ZRXOG�FRXSOH
\RXU�FRGH�ZLWK�WKH�FRQFUHWH�LPSOHPHQWDWLRQV�RI�WKH�IXQFWLRQDOLW\�WKDW�VKRXOG�EH�GHILQHG�LQ�DQ
LQWHUIDFH�

6LQJOHWRQ�GHVLJQ�SDWWHUQ���KDYLQJ�D�XQLTXH
LQVWDQFH�RI�D�W\SH�LQ�WKH�HQWLUH�SURJUDP
+DYH�\RX�HYHU�GRQH�LQWHUYLHZV�IRU�VRIWZDUH�HQJLQHHUV"�,W
V�LQWHUHVWLQJ�WKDW�ZKHQ�\RX�DVN�WKHP�DERXW
GHVLJQ�SDWWHUQV��PRUH�WKDQ�����ZLOO�PHQWLRQ�6LQJOHWRQ�GHVLJQ�SDWWHUQ��:K\�LV�WKDW"�0D\EH�LW
V
EHFDXVH�LW�LV�RQH�RI�WKH�PRVW�XVHG�GHVLJQ�SDWWHUQV�RXW�WKHUH�RU�RQH�RI�WKH�HDVLHVW�WR�JUDVS��:H�ZLOO�VWDUW
RXU�MRXUQH\�RQ�FUHDWLRQDO�GHVLJQ�SDWWHUQV�EHFDXVH�RI�WKH�ODWWHU�UHDVRQ�

'HVFULSWLRQ
7KH�6LQJOHWRQ�SDWWHUQ�LV�HDV\�WR�UHPHPEHU��$V�WKH�QDPH�LPSOLHV��LW�ZLOO�SURYLGH�\RX�ZLWK�D�VLQJOH
LQVWDQFH�RI�DQ�REMHFW��DQG�JXDUDQWHH�WKDW�WKHUH�DUH�QR�GXSOLFDWHV�

$W�WKH�ILUVW�FDOO�WR�XVH�WKH�LQVWDQFH��LW�LV�FUHDWHG�DQG�WKHQ�UHXVHG�EHWZHHQ�DOO�WKH�SDUWV�LQ�WKH
DSSOLFDWLRQ�WKDW�QHHG�WR�XVH�WKDW�SDUWLFXODU�EHKDYLRU�

<RX
OO�XVH�WKH�6LQJOHWRQ�SDWWHUQ�LQ�PDQ\�GLIIHUHQW�VLWXDWLRQV��)RU�H[DPSOH�

:KHQ�\RX�ZDQW�WR�XVH�WKH�VDPH�FRQQHFWLRQ�WR�D�GDWDEDVH�WR�PDNH�HYHU\�TXHU\
:KHQ�\RX�RSHQ�D�6HFXUH�6KHOO��66+��FRQQHFWLRQ�WR�D�VHUYHU�WR�GR�D�IHZ�WDVNV��DQG�GRQ
W�ZDQW�WR
UHRSHQ�WKH�FRQQHFWLRQ�IRU�HDFK�WDVN
,I�\RX�QHHG�WR�OLPLW�WKH�DFFHVV�WR�VRPH�YDULDEOH�RU�VSDFH��\RX�XVH�D�6LQJOHWRQ�DV�WKH�GRRU�WR�WKLV
YDULDEOH��ZH
OO�VHH�LQ�WKH�IROORZLQJ�FKDSWHUV�WKDW�WKLV�LV�PRUH�DFKLHYDEOH�LQ�*R�XVLQJ�FKDQQHOV
DQ\ZD\�
,I�\RX�QHHG�WR�OLPLW�WKH�QXPEHU�RI�FDOOV�WR�VRPH�SODFHV��\RX�FUHDWH�D�6LQJOHWRQ�LQVWDQFH�WR�PDNH
WKH�FDOOV�LQ�WKH�DFFHSWHG�ZLQGRZ

7KH�SRVVLELOLWLHV�DUH�HQGOHVV��DQG�ZH�KDYH�MXVW�PHQWLRQHG�VRPH�RI�WKHP�



2EMHFWLYHV
$V�D�JHQHUDO�JXLGH��ZH�FRQVLGHU�XVLQJ�WKH�6LQJOHWRQ�SDWWHUQ�ZKHQ�WKH�IROORZLQJ�UXOH�DSSOLHV�

:H�QHHG�D�VLQJOH��VKDUHG�YDOXH��RI�VRPH�SDUWLFXODU�W\SH�
:H�QHHG�WR�UHVWULFW�REMHFW�FUHDWLRQ�RI�VRPH�W\SH�WR�D�VLQJOH�XQLW�DORQJ�WKH�HQWLUH�SURJUDP�

([DPSOH���D�XQLTXH�FRXQWHU
$V�DQ�H[DPSOH�RI�DQ�REMHFW�RI�ZKLFK�ZH�PXVW�HQVXUH�WKDW�WKHUH�LV�RQO\�RQH�LQVWDQFH��ZH�ZLOO�ZULWH�D
FRXQWHU�WKDW�KROGV�WKH�QXPEHU�RI�WLPHV�LW�KDV�EHHQ�FDOOHG�GXULQJ�SURJUDP�H[HFXWLRQ��,W�VKRXOGQ
W�PDWWHU
KRZ�PDQ\�LQVWDQFHV�ZH�KDYH�RI�WKH�FRXQWHU��DOO�RI�WKHP�PXVW�FRXQW�WKH�VDPH�YDOXH�DQG�LW�PXVW�EH
FRQVLVWHQW�EHWZHHQ�WKH�LQVWDQFHV�

5HTXLUHPHQWV�DQG�DFFHSWDQFH�FULWHULD
7KHUH�DUH�VRPH�UHTXLUHPHQWV�DQG�DFFHSWDQFH�FULWHULD�WR�ZULWH�WKH�GHVFULEHG�VLQJOH�FRXQWHU��7KH\�DUH
DV�IROORZV�

:KHQ�QR�FRXQWHU�KDV�EHHQ�FUHDWHG�EHIRUH��D�QHZ�RQH�LV�FUHDWHG�ZLWK�WKH�YDOXH��
,I�D�FRXQWHU�KDV�DOUHDG\�EHHQ�FUHDWHG��UHWXUQ�WKLV�LQVWDQFH�WKDW�KROGV�WKH�DFWXDO�FRXQW
,I�ZH�FDOO�WKH�PHWKRG�$GG2QH��WKH�FRXQW�PXVW�EH�LQFUHPHQWHG�E\��

:H�KDYH�D�VFHQDULR�ZLWK�WKUHH�WHVWV�WR�FKHFN�LQ�RXU�XQLW�WHVWV�

:ULWLQJ�XQLW�WHVWV�ILUVW
*R
V�LPSOHPHQWDWLRQ�RI�WKLV�SDWWHUQ�LV�VOLJKWO\�GLIIHUHQW�IURP�ZKDW�\RX
OO�ILQG�LQ�SXUH�REMHFW�RULHQWHG
ODQJXDJHV�VXFK�DV�-DYD�RU�&����ZKHUH�\RX�KDYH�VWDWLF�PHPEHUV��,Q�*R��WKHUH
V�QRWKLQJ�OLNH�VWDWLF
PHPEHUV��EXW�ZH�KDYH�SDFNDJH�VFRSH�WR�GHOLYHU�D�VLPLODU�UHVXOW�

7R�VHW�XS�RXU�SURMHFW��ZH�PXVW�FUHDWH�D�QHZ�IROGHU�ZLWKLQ�RXU��*23$7+�VUF�GLUHFWRU\��7KH�JHQHUDO
UXOH�DV�ZH�PHQWLRQHG�LQ�WKH�&KDSWHU����5HDG\����6WHDG\����*R���LV�WR�FUHDWH�D�VXEIROGHU�ZLWK�WKH�9&6
SURYLGHU��VXFK�DV�*LW+XE���WKH�XVHUQDPH��DQG�WKH�QDPH�RI�WKH�SURMHFW�

)RU�H[DPSOH��LQ�P\�FDVH��,�XVH�*LW+XE�DV�P\�9&6�DQG�P\�XVHUQDPH�LV�VD\GHQ��VR�,�ZLOO�FUHDWH�WKH
SDWK��*23$7+�VUF�JLWKXE�FRP�VD\GHQ�JR�GHVLJQ�SDWWHUQV�FUHDWLRQDO�VLQJOHWRQ��7KH�JR�
GHVLJQ�SDWWHUQV�LQVWDQFH�LQ�WKH�SDWK�LV�WKH�SURMHFW�QDPH��WKH�FUHDWLRQDO�VXEIROGHU�ZLOO�DOVR�EH�RXU
OLEUDU\�QDPH��DQG�VLQJOHWRQ�WKH�QDPH�RI�WKLV�SDUWLFXODU�SDFNDJH�DQG�VXEIROGHU�

PNGLU��S��*23$7+�VUF�JLWKXE�FRP�VD\GHQ�JR�GHVLJQ�SDWWHUQV�FUHDWLRQDO�VLQJOHWRQ

FG��*23$7+�VUF�JLWKXE�FRP�VD\GHQ�JR�GHVLJQ�
SDWWHUQV�FUHDWLRQDO�VLQJOHWRQ

&UHDWH�D�QHZ�ILOH�LQVLGH�WKH�VLQJOHWRQ�IROGHU�FDOOHG�VLQJOHWRQ�JR�WR�DOVR�UHIOHFW�WKH�QDPH�RI�WKH



SDFNDJH�DQG�ZULWH�WKH�IROORZLQJ�SDFNDJH�GHFODUDWLRQV�IRU�WKH�VLQJOHWRQ�W\SH�

SDFNDJH�VLQJOHWRQ�
�
W\SH�6LQJOHWRQ�LQWHUIDFH�^�
����$GG2QH���LQW�
`�
�
W\SH�VLQJOHWRQ�VWUXFW�^�
����FRXQW�LQW�
`�
�
YDU�LQVWDQFH�VLQJOHWRQ�
�
IXQF�*HW,QVWDQFH���6LQJOHWRQ�^�
����UHWXUQ�QLO�
`�
IXQF��V�VLQJOHWRQ��$GG2QH���LQW�^�
����UHWXUQ���
`�

$V�ZH�DUH�IROORZLQJ�D�7''�DSSURDFK�ZKLOH�ZULWLQJ�WKH�FRGH��OHW
V�FRGH�WKH�WHVWV�WKDW�XVH�WKH
IXQFWLRQV�ZH�KDYH�MXVW�GHFODUHG��7KH�WHVWV�DUH�JRLQJ�WR�EH�GHILQHG�E\�IROORZLQJ�WKH�DFFHSWDQFH
FULWHULD�WKDW�ZH�KDYH�ZULWWHQ�HDUOLHU��%\�FRQYHQWLRQ�LQ�WHVW�ILOHV��ZH�PXVW�FUHDWH�D�ILOH�ZLWK�WKH�VDPH
QDPH�DV�WKH�ILOH�WR�WHVW��VXIIL[HG�ZLWK�BWHVW�JR��%RWK�PXVW�UHVLGH�LQ�WKH�VDPH�IROGHU�

SDFNDJH�VLQJOHWRQ�
�
LPSRUW��WHVWLQJ��
�
IXQF�7HVW*HW,QVWDQFH�W�WHVWLQJ�7��^�
���FRXQWHU��� �*HW,QVWDQFH���
�
���LI�FRXQWHU��  �QLO�^�
�����������7HVW�RI�DFFHSWDQFH�FULWHULD���IDLOHG�
���������W�(UURU��H[SHFWHG�SRLQWHU�WR�6LQJOHWRQ�DIWHU�FDOOLQJ�*HW,QVWDQFH����QRW�
QLO���
���`�
�
���H[SHFWHG&RXQWHU�� �FRXQWHU��
`�

7KH�ILUVW�WHVW�FKHFNV�VRPHWKLQJ�REYLRXV��EXW�QR�OHVV�LPSRUWDQW��LQ�FRPSOH[�DSSOLFDWLRQV��:H�DFWXDOO\
UHFHLYH�VRPHWKLQJ�ZKHQ�ZH�DVN�IRU�DQ�LQVWDQFH�RI�WKH�FRXQWHU��:H�KDYH�WR�WKLQN�RI�LW�DV�D�&UHDWLRQDO
SDWWHUQ��ZH�GHOHJDWH�WKH�FUHDWLRQ�RI�WKH�REMHFW�WR�DQ�XQNQRZQ�SDFNDJH�WKDW�FRXOG�IDLO�LQ�WKH�FUHDWLRQ�RU
UHWULHYDO�RI�WKH�REMHFW��:H�DOVR�VWRUH�WKH�FXUUHQW�FRXQWHU�LQ�WKH�H[SHFWHG&RXQWHU�YDULDEOH�WR�PDNH�D
FRPSDULVRQ�ODWHU�

FXUUHQW&RXQW�� �FRXQWHU��$GG2QH���
LI�FXUUHQW&RXQW�� ���^�
�����W�(UURUI��$IWHU�FDOOLQJ�IRU�WKH�ILUVW�WLPH�WR�FRXQW��WKH�FRXQW�PXVW�EH���
EXW�LW�LV��G?Q���FXUUHQW&RXQW��



`�

1RZ�ZH�WDNH�DGYDQWDJH�RI�WKH�]HUR�LQLWLDOL]DWLRQ�IHDWXUH�RI�*R��5HPHPEHU�WKDW�LQWHJHU�W\SHV�LQ�*R
FDQQRW�EH�QLO�DQG�DV�ZH�NQRZ��WKDW�WKLV�LV�WKH�ILUVW�FDOO�WR�WKH�FRXQWHU��DQG�LW�LV�DQ�LQWHJHU�W\SH�RI
YDULDEOH��DQG�ZH�DOVR�NQRZ�WKDW�LW�LV�]HUR�LQLWLDOL]HG��6R�DIWHU�WKH�ILUVW�FDOO�WR�WKH�$GG2QH���IXQFWLRQ�
WKH�YDOXH�RI�WKH�FRXQW�PXVW�EH���

7KH�WHVW�WKDW�FKHFNV�WKH�VHFRQG�FRQGLWLRQ�SURYHV�WKDW�WKH�H[SHFWHG&RQQHFWLRQ�YDULDEOH�LV�QRW
GLIIHUHQW�WR�WKH�UHWXUQHG�FRQQHFWLRQ�WKDW�ZH�UHTXHVWHG�ODWHU��,I�WKH\�ZHUH�GLIIHUHQW��WKH�PHVVDJH
6LQJOHWRQ�LQVWDQFHV�PXVW�EH�GLIIHUHQW�ZLOO�FDXVH�WKH�WHVW�WR�IDLO�

FRXQWHU��� �*HW,QVWDQFH���
LI�FRXQWHU��� �H[SHFWHG&RXQWHU�^�
������7HVW���IDLOHG�
����W�(UURU��([SHFWHG�VDPH�LQVWDQFH�LQ�FRXQWHU��EXW�LW�JRW�D�GLIIHUHQW�
LQVWDQFH���
`�

7KH�ODVW�WHVW�LV�VLPSO\�FRXQWLQJ���DJDLQ�ZLWK�WKH�VHFRQG�LQVWDQFH��7KH�SUHYLRXV�UHVXOW�ZDV����VR�QRZ�LW
PXVW�JLYH�XV���

FXUUHQW&RXQW� �FRXQWHU��$GG2QH���
LI�FXUUHQW&RXQW�� ���^�
����W�(UURUI��$IWHU�FDOOLQJ�
$GG2QH
�XVLQJ�WKH�VHFRQG�FRXQWHU��WKH�FXUUHQW�FRXQW�
PXVW�EH���EXW�ZDV��G?Q���FXUUHQW&RXQW��
`�

7KH�ODVW�WKLQJ�ZH�KDYH�WR�GR�WR�ILQLVK�RXU�WHVW�SDUW�LV�WR�H[HFXWH�WKH�WHVWV�WR�PDNH�VXUH�WKDW�WKH\�DUH
IDLOLQJ�EHIRUH�LPSOHPHQWDWLRQ��,I�RQH�RI�WKHP�GRHVQ
W�IDLO��LW�LPSOLHV�WKDW�ZH�KDYH�GRQH�VRPHWKLQJ
ZURQJ��DQG�ZH�KDYH�WR�UHFRQVLGHU�WKDW�SDUWLFXODU�WHVW��:H�PXVW�RSHQ�WKH�WHUPLQDO�DQG�QDYLJDWH�WR�WKH
SDWK�RI�WKH�VLQJOHWRQ�SDFNDJH�WR�H[HFXWH�

��JR�WHVW��Y��
   �581���7HVW*HW,QVWDQFH
����)$,/��7HVW*HW,QVWDQFH������V�
��������VLQJOHWRQBWHVW�JR����H[SHFWHG�SRLQWHU�WR�6LQJOHWRQ�DIWHU�FDOOLQJ�
*HW,QVWDQFH����QRW�QLO
��������VLQJOHWRQBWHVW�JR�����$IWHU�FDOOLQJ�IRU�WKH�ILUVW�WLPH�WR�FRXQW��WKH�
FRXQW�PXVW�EH���EXW�LW�LV��
��������VLQJOHWRQBWHVW�JR�����$IWHU�FDOOLQJ�
$GG2QH
�XVLQJ�WKH�VHFRQG�FRXQWHU��
WKH�FXUUHQW�FRXQW�PXVW�EH���EXW�ZDV��
)$,/
H[LW�VWDWXV��
)$,/

,PSOHPHQWDWLRQ
)LQDOO\��ZH�KDYH�WR�LPSOHPHQW�WKH�6LQJOHWRQ�SDWWHUQ��$V�ZH�PHQWLRQHG�HDUOLHU��ZH
OO�XVXDOO\�ZULWH�D
VWDWLF�PHWKRG�DQG�LQVWDQFH�WR�UHWULHYH�WKH�6LQJOHWRQ�LQVWDQFH�LQ�ODQJXDJHV�VXFK�DV�-DYD�RU�&����,Q



*R��ZH�GRQ
W�KDYH�WKH�NH\ZRUG�VWDWLF��EXW�ZH�FDQ�DFKLHYH�WKH�VDPH�UHVXOW�E\�XVLQJ�WKH�VFRSH�RI�WKH
SDFNDJH��)LUVW��ZH�FUHDWH�D�VWUXFW�WKDW�FRQWDLQV�WKH�REMHFW�ZKLFK�ZH�ZDQW�WR�JXDUDQWHH�WR�EH�D
6LQJOHWRQ�GXULQJ�WKH�H[HFXWLRQ�RI�WKH�SURJUDP�

SDFNDJH�FUHDWLRQDO�
�
W\SH�VLQJOHWRQ�VWUXFW^�
����FRXQW�LQW�
`�
�
YDU�LQVWDQFH�VLQJOHWRQ�
�
IXQF�*HW,QVWDQFH���VLQJOHWRQ�^�
����LI�LQVWDQFH�  �QLO�^�
��������LQVWDQFH� �QHZ�VLQJOHWRQ��
����`��
����UHWXUQ�LQVWDQFH�
`�
�
IXQF��V�VLQJOHWRQ��$GG2QH���LQW�^�
����V�FRXQW���
����UHWXUQ�V�FRXQW�
`�

:H�PXVW�SD\�FORVH�DWWHQWLRQ�WR�WKLV�SLHFH�RI�FRGH��,Q�ODQJXDJHV�VXFK�DV�-DYD�RU�&����WKH�YDULDEOH
LQVWDQFH�ZRXOG�EH�LQLWLDOL]HG�WR�18//�DW�WKH�EHJLQQLQJ�RI�WKH�SURJUDP��,Q�*R��\RX�FDQ�LQLWLDOL]H�D
SRLQWHU�WR�D�VWUXFW�DV�QLO��EXW�\RX�FDQQRW�LQLWLDOL]H�D�VWUXFWXUH�WR�QLO��WKH�HTXLYDOHQW�RI�18//���6R�WKH
YDU�LQVWDQFH�VLQJOHWRQ�OLQH�GHILQHV�D�SRLQWHU�WR�D�VWUXFW�RI�W\SH�6LQJOHWRQ�DV�QLO��DQG�WKH
YDULDEOH�FDOOHG�LQVWDQFH�

:H�FUHDWHG�D�*HW,QVWDQFH�PHWKRG�WKDW�FKHFNV�LI�WKH�LQVWDQFH�KDV�QRW�EHHQ�LQLWLDOL]HG�DOUHDG\
�LQVWDQFH�  �QLO���DQG�FUHDWHV�DQ�LQVWDQFH�LQ�WKH�VSDFH�DOUHDG\�DOORFDWHG�LQ�WKH�OLQH�LQVWDQFH� 
QHZ�VLQJOHWRQ���5HPHPEHU��ZKHQ�ZH�XVH�WKH�NH\ZRUG�QHZ��ZH�DUH�FUHDWLQJ�D�SRLQWHU�WR�DQ�LQVWDQFH
RI�WKH�W\SH�EHWZHHQ�WKH�SDUHQWKHVHV�

7KH�$GG2QH�PHWKRG�ZLOO�WDNH�WKH�FRXQW�RI�WKH�YDULDEOH�LQVWDQFH��UDLVH�LW�E\����DQG�UHWXUQ�WKH�FXUUHQW
YDOXH�RI�WKH�FRXQWHU�

/HW
V�UXQ�QRZ�RXU�XQLW�WHVWV�DJDLQ�

��JR�WHVW��Y��UXQ *HW,QVWDQFH
   �581���7HVW*HW,QVWDQFH
����3$66��7HVW*HW,QVWDQFH������V�
3$66
RN

$�IHZ�ZRUGV�DERXW�WKH�6LQJOHWRQ�GHVLJQ�SDWWHUQ
:H�KDYH�VHHQ�D�YHU\�VLPSOH�H[DPSOH�RI�WKH�6LQJOHWRQ�SDWWHUQ��SDUWLDOO\�DSSOLHG�WR�VRPH�VLWXDWLRQ��WKDW



LV��D�VLPSOH�FRXQWHU��-XVW�NHHS�LQ�PLQG�WKDW�WKH�6LQJOHWRQ�SDWWHUQ�ZLOO�JLYH�\RX�WKH�SRZHU�WR�KDYH�D
XQLTXH�LQVWDQFH�RI�VRPH�VWUXFW�LQ�\RXU�DSSOLFDWLRQ�DQG�WKDW�QR�SDFNDJH�FDQ�FUHDWH�DQ\�FORQH�RI�WKLV
VWUXFW�

:LWK�6LQJOHWRQ��\RX�DUH�DOVR�KLGLQJ�WKH�FRPSOH[LW\�RI�FUHDWLQJ�WKH�REMHFW��LQ�FDVH�LW�UHTXLUHV�VRPH
FRPSXWDWLRQ��DQG�WKH�SLWIDOO�RI�FUHDWLQJ�LW�HYHU\�WLPH�\RX�QHHG�DQ�LQVWDQFH�RI�LW�LI�DOO�RI�WKHP�DUH
VLPLODU��$OO�WKLV�FRGH�ZULWLQJ��FKHFNLQJ�LI�WKH�YDULDEOH�DOUHDG\�H[LVWV��DQG�VWRUDJH��DUH�HQFDSVXODWHG�LQ
WKH�VLQJOHWRQ�DQG�\RX�ZRQ
W�QHHG�WR�UHSHDW�LW�HYHU\ZKHUH�LI�\RX�XVH�D�JOREDO�YDULDEOH�

+HUH�ZH�DUH�OHDUQLQJ�WKH�FODVVLF�VLQJOHWRQ�LPSOHPHQWDWLRQ�IRU�VLQJOH�WKUHDGHG�FRQWH[W��:H�ZLOO�VHH�D
FRQFXUUHQW�VLQJOHWRQ�LPSOHPHQWDWLRQ�ZKHQ�ZH�UHDFK�WKH�FKDSWHUV�DERXW�FRQFXUUHQF\�EHFDXVH�WKLV
LPSOHPHQWDWLRQ�LV�QRW�WKUHDG�VDIH�



%XLOGHU�GHVLJQ�SDWWHUQ���UHXVLQJ�DQ�DOJRULWKP
WR�FUHDWH�PDQ\�LPSOHPHQWDWLRQV�RI�DQ�LQWHUIDFH
7DONLQJ�DERXW�&UHDWLRQDO�GHVLJQ�SDWWHUQV��LW�ORRNV�SUHWW\�VHPDQWLF�WR�KDYH�D�%XLOGHU�GHVLJQ�SDWWHUQ�
7KH�%XLOGHU�SDWWHUQ�KHOSV�XV�FRQVWUXFW�FRPSOH[�REMHFWV�ZLWKRXW�GLUHFWO\�LQVWDQWLDWLQJ�WKHLU�VWUXFW��RU
ZULWLQJ�WKH�ORJLF�WKH\�UHTXLUH��,PDJLQH�DQ�REMHFW�WKDW�FRXOG�KDYH�GR]HQV�RI�ILHOGV�WKDW�DUH�PRUH
FRPSOH[�VWUXFWV�WKHPVHOYHV��1RZ�LPDJLQH�WKDW�\RX�KDYH�PDQ\�REMHFWV�ZLWK�WKHVH�FKDUDFWHULVWLFV��DQG
\RX�FRXOG�KDYH�PRUH��:H�GRQ
W�ZDQW�WR�ZULWH�WKH�ORJLF�WR�FUHDWH�DOO�WKHVH�REMHFWV�LQ�WKH�SDFNDJH�WKDW
MXVW�QHHGV�WR�XVH�WKH�REMHFWV�

'HVFULSWLRQ
,QVWDQFH�FUHDWLRQ�FDQ�EH�DV�VLPSOH�DV�SURYLGLQJ�WKH�RSHQLQJ�DQG�FORVLQJ�EUDFHV�^`�DQG�OHDYLQJ�WKH
LQVWDQFH�ZLWK�]HUR�YDOXHV��RU�DV�FRPSOH[�DV�DQ�REMHFW�WKDW�QHHGV�WR�PDNH�VRPH�$3,�FDOOV��FKHFN�VWDWHV�
DQG�FUHDWH�REMHFWV�IRU�LWV�ILHOGV��<RX�FRXOG�DOVR�KDYH�DQ�REMHFW�WKDW�LV�FRPSRVHG�RI�PDQ\�REMHFWV�
VRPHWKLQJ�WKDW
V�UHDOO\�LGLRPDWLF�LQ�*R��DV�LW�GRHVQ
W�VXSSRUW�LQKHULWDQFH�

$W�WKH�VDPH�WLPH��\RX�FRXOG�EH�XVLQJ�WKH�VDPH�WHFKQLTXH�WR�FUHDWH�PDQ\�W\SHV�RI�REMHFWV��)RU�H[DPSOH�
\RX
OO�XVH�DOPRVW�WKH�VDPH�WHFKQLTXH�WR�EXLOG�D�FDU�DV�\RX�ZRXOG�EXLOG�D�EXV��H[FHSW�WKDW�WKH\
OO�EH�RI
GLIIHUHQW�VL]HV�DQG�QXPEHU�RI�VHDWV��VR�ZK\�GRQ
W�ZH�UHXVH�WKH�FRQVWUXFWLRQ�SURFHVV"�7KLV�LV�ZKHUH�WKH
%XLOGHU�SDWWHUQ�FRPHV�WR�WKH�UHVFXH�

2EMHFWLYHV
$�%XLOGHU�GHVLJQ�SDWWHUQ�WULHV�WR�

$EVWUDFW�FRPSOH[�FUHDWLRQV�VR�WKDW�REMHFW�FUHDWLRQ�LV�VHSDUDWHG�IURP�WKH�REMHFW�XVHU
&UHDWH�DQ�REMHFW�VWHS�E\�VWHS�E\�ILOOLQJ�LWV�ILHOGV�DQG�FUHDWLQJ�WKH�HPEHGGHG�REMHFWV
5HXVH�WKH�REMHFW�FUHDWLRQ�DOJRULWKP�EHWZHHQ�PDQ\�REMHFWV

([DPSOH���YHKLFOH�PDQXIDFWXULQJ
7KH�%XLOGHU�GHVLJQ�SDWWHUQ�KDV�EHHQ�FRPPRQO\�GHVFULEHG�DV�WKH�UHODWLRQVKLS�EHWZHHQ�D�GLUHFWRU��D
IHZ�%XLOGHUV��DQG�WKH�SURGXFW�WKH\�EXLOG��&RQWLQXLQJ�ZLWK�RXU�H[DPSOH�RI�WKH�FDU��ZH
OO�FUHDWH�D
YHKLFOH�%XLOGHU��7KH�SURFHVV��ZLGHO\�GHVFULEHG�DV�WKH�DOJRULWKP��RI�FUHDWLQJ�D�YHKLFOH��WKH�SURGXFW�
LV�PRUH�RU�OHVV�WKH�VDPH�IRU�HYHU\�NLQG�RI�YHKLFOH��FKRRVH�YHKLFOH�W\SH��DVVHPEOH�WKH�VWUXFWXUH��SODFH
WKH�ZKHHOV��DQG�SODFH�WKH�VHDWV��,I�\RX�WKLQN�DERXW�LW��\RX�FRXOG�EXLOG�D�FDU�DQG�D�PRWRUELNH��WZR
%XLOGHUV��ZLWK�WKLV�GHVFULSWLRQ��VR�ZH�DUH�UHXVLQJ�WKH�GHVFULSWLRQ�WR�FUHDWH�FDUV�LQ�PDQXIDFWXULQJ��7KH
GLUHFWRU�LV�UHSUHVHQWHG�E\�WKH�0DQXIDFWXULQJ'LUHFWRU�W\SH�LQ�RXU�H[DPSOH�

5HTXLUHPHQWV�DQG�DFFHSWDQFH�FULWHULD
$V�IDU�DV�ZH�KDYH�GHVFULEHG��ZH�PXVW�GLVSRVH�RI�D�%XLOGHU�RI�W\SH�&DU�DQG�0RWRUELNH�DQG�D�XQLTXH



GLUHFWRU�FDOOHG�0DQXIDFWXULQJ'LUHFWRU�WR�WDNH�EXLOGHUV�DQG�FRQVWUXFW�SURGXFWV��6R�WKH
UHTXLUHPHQWV�IRU�D�9HKLFOH�EXLOGHU�H[DPSOH�ZRXOG�EH�WKH�IROORZLQJ�

,�PXVW�KDYH�D�PDQXIDFWXULQJ�W\SH�WKDW�FRQVWUXFWV�HYHU\WKLQJ�WKDW�D�YHKLFOH�QHHGV
:KHQ�XVLQJ�D�FDU�EXLOGHU��WKH�9HKLFOH3URGXFW�ZLWK�IRXU�ZKHHOV��ILYH�VHDWV��DQG�D�VWUXFWXUH
GHILQHG�DV�&DU�PXVW�EH�UHWXUQHG
:KHQ�XVLQJ�D�PRWRUELNH�EXLOGHU��WKH�9HKLFOH3URGXFW�ZLWK�WZR�ZKHHOV��WZR�VHDWV��DQG�D
VWUXFWXUH�GHILQHG�DV�0RWRUELNH�PXVW�EH�UHWXUQHG
$�9HKLFOH3URGXFW�EXLOW�E\�DQ\�%XLOG3URFHVV�EXLOGHU�PXVW�EH�RSHQ�WR�PRGLILFDWLRQV

8QLW�WHVW�IRU�WKH�YHKLFOH�EXLOGHU
:LWK�WKH�SUHYLRXV�DFFHSWDQFH�FULWHULD��ZH�ZLOO�FUHDWH�D�GLUHFWRU�YDULDEOH�
WKH�0DQXIDFWXULQJ'LUHFWRU�W\SH��WR�XVH�WKH�EXLOG�SURFHVVHV�UHSUHVHQWHG�E\�WKH�SURGXFW�EXLOGHU
YDULDEOHV�IRU�D�FDU�DQG�PRWRUELNH��7KH�GLUHFWRU�LV�WKH�RQH�LQ�FKDUJH�RI�FRQVWUXFWLRQ�RI�WKH�REMHFWV��EXW
WKH�EXLOGHUV�DUH�WKH�RQHV�WKDW�UHWXUQ�WKH�DFWXDO�YHKLFOH��6R�RXU�EXLOGHU�GHFODUDWLRQ�ZLOO�ORRN�DV
IROORZV�

SDFNDJH�FUHDWLRQDO�
�
W\SH�%XLOG3URFHVV�LQWHUIDFH�^�
����6HW:KHHOV���%XLOG3URFHVV�
����6HW6HDWV���%XLOG3URFHVV�
����6HW6WUXFWXUH���%XLOG3URFHVV�
����*HW9HKLFOH���9HKLFOH3URGXFW�
`�

7KLV�SUHFHGLQJ�LQWHUIDFH�GHILQHV�WKH�VWHSV�WKDW�DUH�QHFHVVDU\�WR�EXLOG�D�YHKLFOH��(YHU\�EXLOGHU�PXVW
LPSOHPHQW�WKLV�LQWHUIDFH�LI�WKH\�DUH�WR�EH�XVHG�E\�WKH�PDQXIDFWXULQJ��2Q�HYHU\�6HW�VWHS��ZH�UHWXUQ
WKH�VDPH�EXLOG�SURFHVV��VR�ZH�FDQ�FKDLQ�YDULRXV�VWHSV�WRJHWKHU�LQ�WKH�VDPH�VWDWHPHQW��DV�ZH
OO�VHH
ODWHU��)LQDOO\��ZH
OO�QHHG�D�*HW9HKLFOH�PHWKRG�WR�UHWULHYH�WKH�9HKLFOH�LQVWDQFH�IURP�WKH�EXLOGHU�

W\SH�0DQXIDFWXULQJ'LUHFWRU�VWUXFW�^`�
�
IXQF��I�0DQXIDFWXULQJ'LUHFWRU��&RQVWUXFW���^�
������,PSOHPHQWDWLRQ�JRHV�KHUH�
`�
�
IXQF��I�0DQXIDFWXULQJ'LUHFWRU��6HW%XLOGHU�E�%XLOG3URFHVV��^�
������,PSOHPHQWDWLRQ�JRHV�KHUH�
`�

7KH�0DQXIDFWXULQJ'LUHFWRU�GLUHFWRU�YDULDEOH�LV�WKH�RQH�LQ�FKDUJH�RI�DFFHSWLQJ�WKH�EXLOGHUV��,W�KDV
D�&RQVWUXFW�PHWKRG�WKDW�ZLOO�XVH�WKH�EXLOGHU�WKDW�LV�VWRUHG�LQ�0DQXIDFWXULQJ��DQG�ZLOO�UHSURGXFH
WKH�UHTXLUHG�VWHSV��7KH�6HW%XLOGHU�PHWKRG�ZLOO�DOORZ�XV�WR�FKDQJH�WKH�EXLOGHU�WKDW�LV�EHLQJ�XVHG�LQ
WKH�0DQXIDFWXULQJ�GLUHFWRU�

W\SH�9HKLFOH3URGXFW�VWUXFW�^�
����:KHHOV����LQW�



����6HDWV�����LQW�
����6WUXFWXUH�VWULQJ�
`�

7KH�SURGXFW�LV�WKH�ILQDO�REMHFW�WKDW�ZH�ZDQW�WR�UHWULHYH�ZKLOH�XVLQJ�WKH�PDQXIDFWXULQJ��,Q�WKLV�FDVH��D
YHKLFOH�LV�FRPSRVHG�RI�ZKHHOV��VHDWV��DQG�D�VWUXFWXUH�

W\SH�&DU%XLOGHU�VWUXFW�^`�
�
IXQF��F�&DU%XLOGHU��6HW:KHHOV���%XLOG3URFHVV�^�
����UHWXUQ�QLO�
`�
�
IXQF��F�&DU%XLOGHU��6HW6HDWV���%XLOG3URFHVV�^�
����UHWXUQ�QLO�
`�
�
IXQF��F�&DU%XLOGHU��6HW6WUXFWXUH���%XLOG3URFHVV�^�
����UHWXUQ�QLO�
`�
�
IXQF��F�&DU%XLOGHU��%XLOG���9HKLFOH3URGXFW�^�
����UHWXUQ�9HKLFOH3URGXFW^`�
`�

7KH�ILUVW�%XLOGHU�LV�WKH�&DU�EXLOGHU��,W�PXVW�LPSOHPHQW�HYHU\�PHWKRG�GHILQHG�LQ�WKH�%XLOG3URFHVV
LQWHUIDFH��7KLV�LV�ZKHUH�ZH
OO�VHW�WKH�LQIRUPDWLRQ�IRU�WKLV�SDUWLFXODU�EXLOGHU�

W\SH�%LNH%XLOGHU�VWUXFW�^`�
�
IXQF��E�%LNH%XLOGHU��6HW:KHHOV���%XLOG3URFHVV�^�
����UHWXUQ�QLO�
`�
�
IXQF��E�%LNH%XLOGHU��6HW6HDWV���%XLOG3URFHVV�^�
����UHWXUQ�QLO�
`�
�
IXQF��E�%LNH%XLOGHU��6HW6WUXFWXUH���%XLOG3URFHVV�^�
����UHWXUQ�QLO�
`�
�
IXQF��E�%LNH%XLOGHU��%XLOG���9HKLFOH3URGXFW�^�
����UHWXUQ�9HKLFOH3URGXFW^`�
`�

7KH�0RWRUELNH�VWUXFWXUH�PXVW�EH�WKH�VDPH�DV�WKH�&DU�VWUXFWXUH��DV�WKH\�DUH�DOO�%XLOGHU
LPSOHPHQWDWLRQV��EXW�NHHS�LQ�PLQG�WKDW�WKH�SURFHVV�RI�EXLOGLQJ�HDFK�FDQ�EH�YHU\�GLIIHUHQW��:LWK�WKLV
GHFODUDWLRQ�RI�REMHFWV��ZH�FDQ�FUHDWH�WKH�IROORZLQJ�WHVWV�

SDFNDJH�FUHDWLRQDO�
�
LPSRUW��WHVWLQJ��



�
IXQF�7HVW%XLOGHU3DWWHUQ�W�WHVWLQJ�7��^�
����PDQXIDFWXULQJ&RPSOH[�� �0DQXIDFWXULQJ'LUHFWRU^`�
�
����FDU%XLOGHU�� �	&DU%XLOGHU^`�
����PDQXIDFWXULQJ&RPSOH[�6HW%XLOGHU�FDU%XLOGHU��
����PDQXIDFWXULQJ&RPSOH[�&RQVWUXFW���
�
����FDU�� �FDU%XLOGHU�%XLOG���
�
������FRGH�FRQWLQXHV�KHUH����

:H�ZLOO�VWDUW�ZLWK�WKH�0DQXIDFWXULQJ�GLUHFWRU�DQG�WKH�&DU�%XLOGHU�WR�IXOILOO�WKH�ILUVW�WZR�DFFHSWDQFH
FULWHULD��,Q�WKH�SUHFHGLQJ�FRGH��ZH�DUH�FUHDWLQJ�RXU�0DQXIDFWXULQJ�GLUHFWRU�WKDW�ZLOO�EH�LQ�FKDUJH�RI
WKH�FUHDWLRQ�RI�HYHU\�YHKLFOH�GXULQJ�WKH�WHVW��$IWHU�FUHDWLQJ�WKH�0DQXIDFWXULQJ�GLUHFWRU��ZH�FUHDWHG�D
&DU%XLOGHU�WKDW�ZH�WKHQ�SDVVHG�WR�PDQXIDFWXULQJ�E\�XVLQJ�WKH�6HW%XLOGHU�PHWKRG��2QFH�WKH
0DQXIDFWXULQJ�GLUHFWRU�NQRZV�ZKDW�LW�KDV�WR�FRQVWUXFW�QRZ��ZH�FDQ�FDOO�WKH�&RQVWUXFW�PHWKRG�WR
FUHDWH�WKH�9HKLFOH3URGXFW�XVLQJ�&DU%XLOGHU��)LQDOO\��RQFH�ZH�KDYH�DOO�WKH�SLHFHV�IRU�RXU�FDU��ZH
FDOO�WKH�*HW9HKLFOH�PHWKRG�RQ�&DU%XLOGHU�WR�UHWULHYH�D�&DU�LQVWDQFH�

LI�FDU�:KHHOV�� ���^�
����W�(UURUI��:KHHOV�RQ�D�FDU�PXVW�EH���DQG�WKH\�ZHUH��G?Q���FDU�:KHHOV��
`�
�
LI�FDU�6WUXFWXUH�� ��&DU��^�
����W�(UURUI��6WUXFWXUH�RQ�D�FDU�PXVW�EH�
&DU
�DQG�ZDV��V?Q���FDU�6WUXFWXUH��
`�
�
LI�FDU�6HDWV�� ���^�
����W�(UURUI��6HDWV�RQ�D�FDU�PXVW�EH���DQG�WKH\�ZHUH��G?Q���FDU�6HDWV��
`�

:H�KDYH�ZULWWHQ�WKUHH�VPDOO�WHVWV�WR�FKHFN�LI�WKH�RXWFRPH�LV�D�FDU��:H�FKHFNHG�WKDW�WKH�FDU�KDV�IRXU
ZKHHOV��WKH�VWUXFWXUH�KDV�WKH�GHVFULSWLRQ�&DU��DQG�WKH�QXPEHU�RI�VHDWV�LV�ILYH��:H�KDYH�HQRXJK�GDWD�WR
H[HFXWH�WKH�WHVWV�DQG�PDNH�VXUH�WKDW�WKH\�DUH�IDLOLQJ�VR�WKDW�ZH�FDQ�FRQVLGHU�WKHP�UHOLDEOH�

��JR�WHVW��Y��UXQ 7HVW%XLOGHU��
   �581���7HVW%XLOGHU3DWWHUQ
����)$,/��7HVW%XLOGHU3DWWHUQ������V�
��������EXLOGHUBWHVW�JR�����:KHHOV�RQ�D�FDU�PXVW�EH���DQG�WKH\�ZHUH��
��������EXLOGHUBWHVW�JR�����6WUXFWXUH�RQ�D�FDU�PXVW�EH�
&DU
�DQG�ZDV
��������EXLOGHUBWHVW�JR�����6HDWV�RQ�D�FDU�PXVW�EH���DQG�WKH\�ZHUH��
)$,/

3HUIHFW��1RZ�ZH�ZLOO�FUHDWH�WHVWV�IRU�D�0RWRUELNH�EXLOGHU�WKDW�FRYHUV�WKH�WKLUG�DQG�IRXUWK�DFFHSWDQFH
FULWHULD�

ELNH%XLOGHU�� �	%LNH%XLOGHU^`�
�
PDQXIDFWXULQJ&RPSOH[�6HW%XLOGHU�ELNH%XLOGHU��
PDQXIDFWXULQJ&RPSOH[�&RQVWUXFW���



�
PRWRUELNH�� �ELNH%XLOGHU�*HW9HKLFOH���
PRWRUELNH�6HDWV� ���
�
LI�PRWRUELNH�:KHHOV�� ���^�
����W�(UURUI��:KHHOV�RQ�D�PRWRUELNH�PXVW�EH���DQG�WKH\�ZHUH��G?Q���
PRWRUELNH�:KHHOV��
`�
�
LI�PRWRUELNH�6WUXFWXUH�� ��0RWRUELNH��^�
����W�(UURUI��6WUXFWXUH�RQ�D�PRWRUELNH�PXVW�EH�
0RWRUELNH
�DQG�ZDV��V?Q���
PRWRUELNH�6WUXFWXUH��
`�

7KH�SUHFHGLQJ�FRGH�LV�D�FRQWLQXDWLRQ�RI�WKH�FDU�WHVWV��$V�\RX�FDQ�VHH��ZH�UHXVH�WKH�SUHYLRXVO\�FUHDWHG
PDQXIDFWXULQJ�WR�FUHDWH�WKH�ELNH�QRZ�E\�SDVVLQJ�WKH�0RWRUELNH�EXLOGHU�WR�LW��7KHQ�ZH�KLW�WKH
FRQVWUXFW�EXWWRQ�DJDLQ�WR�FUHDWH�WKH�QHFHVVDU\�SDUWV��DQG�FDOO�WKH�EXLOGHU�*HW9HKLFOH�PHWKRG�WR
UHWULHYH�WKH�PRWRUELNH�LQVWDQFH�

7DNH�D�TXLFN�ORRN��EHFDXVH�ZH�KDYH�FKDQJHG�WKH�GHIDXOW�QXPEHU�RI�VHDWV�IRU�WKLV�SDUWLFXODU�PRWRUELNH
WR����:KDW�ZH�ZDQW�WR�VKRZ�KHUH�LV�WKDW�HYHQ�ZKLOH�KDYLQJ�D�EXLOGHU��\RX�PXVW�DOVR�EH�DEOH�WR�FKDQJH
WKH�GHIDXOW�LQIRUPDWLRQ�LQ�WKH�UHWXUQHG�LQVWDQFH�WR�ILW�VRPH�VSHFLILF�QHHGV��$V�ZH�VHW�WKH�ZKHHOV
PDQXDOO\��ZH�ZRQ
W�WHVW�WKLV�IHDWXUH�

5H�UXQQLQJ�WKH�WHVWV�WULJJHUV�WKH�H[SHFWHG�EHKDYLRU�

��JR�WHVW��Y��UXQ %XLOGHU��
   �581���7HVW%XLOGHU3DWWHUQ
����)$,/��7HVW%XLOGHU3DWWHUQ������V�
��������EXLOGHUBWHVW�JR�����:KHHOV�RQ�D�FDU�PXVW�EH���DQG�WKH\�ZHUH��
��������EXLOGHUBWHVW�JR�����6WUXFWXUH�RQ�D�FDU�PXVW�EH�
&DU
�DQG�ZDV
��������EXLOGHUBWHVW�JR�����6HDWV�RQ�D�FDU�PXVW�EH���DQG�WKH\�ZHUH��
��������EXLOGHUBWHVW�JR�����:KHHOV�RQ�D�PRWRUELNH�PXVW�EH���DQG�WKH\�ZHUH��
��������EXLOGHUBWHVW�JR�����6WUXFWXUH�RQ�D�PRWRUELNH�PXVW�EH�
0RWRUELNH
�DQG�ZDV
)$,/

,PSOHPHQWDWLRQ
:H�ZLOO�VWDUW�LPSOHPHQWLQJ�WKH�PDQXIDFWXULQJ��$V�ZH�VDLG�HDUOLHU��DQG�DV�ZH�VHW�LQ�RXU�XQLW�WHVWV���WKH
0DQXIDFWXULQJ�GLUHFWRU�PXVW�DFFHSW�D�EXLOGHU�DQG�FRQVWUXFW�D�YHKLFOH�XVLQJ�WKH�SURYLGHG�EXLOGHU��7R
UHFDOO��WKH�%XLOG3URFHVV�LQWHUIDFH�ZLOO�GHILQH�WKH�FRPPRQ�VWHSV�QHHGHG�WR�FRQVWUXFW�DQ\�YHKLFOH�DQG
WKH�0DQXIDFWXULQJ�GLUHFWRU�PXVW�DFFHSW�EXLOGHUV�DQG�FRQVWUXFW�YHKLFOHV�WRJHWKHU�ZLWK�WKHP�

SDFNDJH�FUHDWLRQDO�
�
W\SH�0DQXIDFWXULQJ'LUHFWRU�VWUXFW�^�
����EXLOGHU�%XLOG3URFHVV�
`�
�
IXQF��I�0DQXIDFWXULQJ'LUHFWRU��6HW%XLOGHU�E�%XLOG3URFHVV��^�



����I�EXLOGHU� �E�
`�
�
IXQF��I�0DQXIDFWXULQJ'LUHFWRU��&RQVWUXFW���^�
����I�EXLOGHU�6HW6HDWV���6HW6WUXFWXUH���6HW:KHHOV���
`�

2XU�0DQXIDFWXULQJ'LUHFWRU�QHHGV�D�ILHOG�WR�VWRUH�WKH�EXLOGHU�LQ�XVH��WKLV�ILHOG�ZLOO�EH�FDOOHG
EXLOGHU��7KH�6HW%XLOGHU�PHWKRG�ZLOO�UHSODFH�WKH�VWRUHG�EXLOGHU�ZLWK�WKH�RQH�SURYLGHG�LQ�WKH
DUJXPHQWV��)LQDOO\��WDNH�D�FORVHU�ORRN�DW�WKH�&RQVWUXFW�PHWKRG��,W�WDNHV�WKH�EXLOGHU�WKDW�KDV�EHHQ
VWRUHG�DQG�UHSURGXFHV�WKH�%XLOG3URFHVV�PHWKRG�WKDW�ZLOO�FUHDWH�D�IXOO�YHKLFOH�RI�VRPH�XQNQRZQ
W\SH��$V�\RX�FDQ�VHH��ZH�KDYH�XVHG�DOO�WKH�VHWWLQJ�FDOOV�LQ�WKH�VDPH�OLQH�WKDQNV�WR�UHWXUQLQJ�WKH
%XLOG3URFHVV�LQWHUIDFH�RQ�HDFK�RI�WKH�FDOOV��7KLV�ZD\�WKH�FRGH�LV�PRUH�FRPSDFW�

7LS

+DYH�\RX�UHDOL]HG�WKDW�WKH�GLUHFWRU�HQWLW\�LQ�WKH�%XLOGHU�SDWWHUQ�LV�D�FOHDU�FDQGLGDWH�IRU�D�6LQJOHWRQ
SDWWHUQ�WRR"�,Q�VRPH�VFHQDULRV��LW�FRXOG�EH�FULWLFDO�WKDW�MXVW�DQ�LQVWDQFH�RI�WKH�'LUHFWRU�LV�DYDLODEOH�
DQG�WKDW�LV�ZKHUH�\RX
OO�FUHDWH�D�6LQJOHWRQ�SDWWHUQ�IRU�WKH�'LUHFWRU�RI�WKH�%XLOGHU�RQO\��'HVLJQ�SDWWHUQV
FRPSRVLWLRQ�LV�D�YHU\�FRPPRQ�WHFKQLTXH�DQG�D�YHU\�SRZHUIXO�RQH�

W\SH�&DU%XLOGHU�VWUXFW�^�
����Y�9HKLFOH3URGXFW�
`�
�
IXQF��F�&DU%XLOGHU��6HW:KHHOV���%XLOG3URFHVV�^�
����F�Y�:KHHOV� ���
����UHWXUQ�F�
`�
�
IXQF��F�&DU%XLOGHU��6HW6HDWV���%XLOG3URFHVV�^�
����F�Y�6HDWV� ���
����UHWXUQ�F�
`�
�
IXQF��F�&DU%XLOGHU��6HW6WUXFWXUH���%XLOG3URFHVV�^�
����F�Y�6WUXFWXUH� ��&DU��
����UHWXUQ�F�
`�
�
IXQF��F�&DU%XLOGHU��*HW9HKLFOH���9HKLFOH3URGXFW�^�
����UHWXUQ�F�Y�
`�

+HUH�LV�RXU�ILUVW�EXLOGHU��WKH�FDU�EXLOGHU��$�EXLOGHU�ZLOO�QHHG�WR�VWRUH�D�9HKLFOH3URGXFW�REMHFW�
ZKLFK�KHUH�ZH�KDYH�QDPHG�Y��7KHQ�ZH�VHW�WKH�VSHFLILF�QHHGV�WKDW�D�FDU�KDV�LQ�RXU�EXVLQHVV��IRXU
ZKHHOV��ILYH�VHDWV��DQG�D�VWUXFWXUH�GHILQHG�DV�&DU��,Q�WKH�*HW9HKLFOH�PHWKRG��ZH�MXVW�UHWXUQ�WKH
9HKLFOH3URGXFW�VWRUHG�ZLWKLQ�WKH�%XLOGHU�WKDW�PXVW�EH�DOUHDG\�FRQVWUXFWHG�E\
WKH�0DQXIDFWXULQJ'LUHFWRU�W\SH�

W\SH�%LNH%XLOGHU�VWUXFW�^�



����Y�9HKLFOH3URGXFW�
`�
�
IXQF��E�%LNH%XLOGHU��6HW:KHHOV���%XLOG3URFHVV�^�
����E�Y�:KHHOV� ���
����UHWXUQ�E�
`�
�
IXQF��E�%LNH%XLOGHU��6HW6HDWV���%XLOG3URFHVV�^�
����E�Y�6HDWV� ���
����UHWXUQ�E�
`�
�
IXQF��E�%LNH%XLOGHU��6HW6WUXFWXUH���%XLOG3URFHVV�^�
����E�Y�6WUXFWXUH� ��0RWRUELNH��
����UHWXUQ�E�
`�
�
IXQF��E�%LNH%XLOGHU��*HW9HKLFOH���9HKLFOH3URGXFW�^�
����UHWXUQ�E�Y�
`�

7KH�0RWRUELNH�%XLOGHU�LV�WKH�VDPH�DV�WKH�FDU�EXLOGHU��:H�GHILQHG�D�PRWRUELNH�WR�KDYH�WZR�ZKHHOV�
WZR�VHDWV��DQG�D�VWUXFWXUH�FDOOHG�0RWRUELNH��,W
V�YHU\�VLPLODU�WR�WKH�FDU�REMHFW��EXW�LPDJLQH�WKDW�\RX
ZDQW�WR�GLIIHUHQWLDWH�EHWZHHQ�D�VSRUWV�PRWRUELNH��ZLWK�RQO\�RQH�VHDW��DQG�D�FUXLVH�PRWRUELNH��ZLWK
WZR�VHDWV���<RX�FRXOG�VLPSO\�FUHDWH�D�QHZ�VWUXFWXUH�IRU�VSRUWV�PRWRUELNHV�WKDW�LPSOHPHQWV�WKH�EXLOG
SURFHVV�

<RX�FDQ�VHH�WKDW�LW
V�D�UHSHWLWLYH�SDWWHUQ��EXW�ZLWKLQ�WKH�VFRSH�RI�HYHU\�PHWKRG�RI�WKH�%XLOG3URFHVV
LQWHUIDFH��\RX�FRXOG�HQFDSVXODWH�DV�PXFK�FRPSOH[LW\�DV�\RX�ZDQW�VXFK�WKDW�WKH�XVHU�QHHG�QRW�NQRZ�WKH
GHWDLOV�DERXW�WKH�REMHFW�FUHDWLRQ�

:LWK�WKH�GHILQLWLRQ�RI�DOO�WKH�REMHFWV��OHW
V�UXQ�WKH�WHVWV�DJDLQ�

   �581���7HVW%XLOGHU3DWWHUQ
����3$66��7HVW%XLOGHU3DWWHUQ������V�
3$66
RN��B�KRPH�PFDVWUR�SHUV�JR�GHVLJQ�SDWWHUQV�FUHDWLRQDO������V

:HOO�GRQH��7KLQN�KRZ�HDV\�LW�FRXOG�EH�WR�DGG�QHZ�YHKLFOHV�WR�WKH�0DQXIDFWXULQJ'LUHFWRU�GLUHFWRU
MXVW�FUHDWH�D�QHZ�FODVV�HQFDSVXODWLQJ�WKH�GDWD�IRU�WKH�QHZ�YHKLFOH��)RU�H[DPSOH��OHW�V�DGG�D
%XV%XLOGHU�VWUXFW�

W\SH�%XV%XLOGHU�VWUXFW�^�
����Y�9HKLFOH3URGXFW�
`�
�
IXQF��E�%XV%XLOGHU��6HW:KHHOV���%XLOG3URFHVV�^�
����E�Y�:KHHOV� ����
����UHWXUQ�E�
`�



�
IXQF��E�%XV%XLOGHU��6HW6HDWV���%XLOG3URFHVV�^�
����E�Y�6HDWV� ����
����UHWXUQ�E�
`�
�
IXQF��E�%XV%XLOGHU��6HW6WUXFWXUH���%XLOG3URFHVV�^�
����E�Y�6WUXFWXUH� ��%XV��
����UHWXUQ�E�
`�
�
IXQF��E�%XV%XLOGHU��*HW9HKLFOH���9HKLFOH3URGXFW�^�
����UHWXUQ�E�Y�
`�

7KDW
V�DOO��\RXU�0DQXIDFWXULQJ'LUHFWRU�ZRXOG�EH�UHDG\�WR�XVH�WKH�QHZ�SURGXFW�E\�IROORZLQJ�WKH
%XLOGHU�GHVLJQ�SDWWHUQ�

:UDSSLQJ�XS�WKH�%XLOGHU�GHVLJQ�SDWWHUQ
7KH�%XLOGHU�GHVLJQ�SDWWHUQ�KHOSV�XV�PDLQWDLQ�DQ�XQSUHGLFWDEOH�QXPEHU�RI�SURGXFWV�E\�XVLQJ�D�FRPPRQ
FRQVWUXFWLRQ�DOJRULWKP�WKDW�LV�XVHG�E\�WKH�GLUHFWRU��7KH�FRQVWUXFWLRQ�SURFHVV�LV�DOZD\V�DEVWUDFWHG�IURP
WKH�XVHU�RI�WKH�SURGXFW�

$W�WKH�VDPH�WLPH��KDYLQJ�D�GHILQHG�FRQVWUXFWLRQ�SDWWHUQ�KHOSV�ZKHQ�D�QHZFRPHU�WR�RXU�VRXUFH�FRGH
QHHGV�WR�DGG�D�QHZ�SURGXFW�WR�WKH�SLSHOLQH��7KH�%XLOG3URFHVV�LQWHUIDFH�VSHFLILHV�ZKDW�KH�PXVW
FRPSO\�WR�EH�SDUW�RI�WKH�SRVVLEOH�EXLOGHUV�

+RZHYHU��WU\�WR�DYRLG�WKH�%XLOGHU�SDWWHUQ�ZKHQ�\RX�DUH�QRW�FRPSOHWHO\�VXUH�WKDW�WKH�DOJRULWKP�LV�JRLQJ
WR�EH�PRUH�RU�OHVV�VWDEOH�EHFDXVH�DQ\�VPDOO�FKDQJH�LQ�WKLV�LQWHUIDFH�ZLOO�DIIHFW�DOO�\RXU�EXLOGHUV�DQG�LW
FRXOG�EH�DZNZDUG�LI�\RX�DGG�D�QHZ�PHWKRG�WKDW�VRPH�RI�\RXU�EXLOGHUV�QHHG�DQG�RWKHUV�%XLOGHUV�GR
QRW�



)DFWRU\�PHWKRG���GHOHJDWLQJ�WKH�FUHDWLRQ�RI
GLIIHUHQW�W\SHV�RI�SD\PHQWV
7KH�)DFWRU\�PHWKRG�SDWWHUQ��RU�VLPSO\��)DFWRU\��LV�SUREDEO\�WKH�VHFRQG�EHVW�NQRZQ�DQG�XVHG�GHVLJQ
SDWWHUQ�LQ�WKH�LQGXVWU\��,WV�SXUSRVH�LV�WR�DEVWUDFW�WKH�XVHU�IURP�WKH�NQRZOHGJH�RI�WKH�VWUXFW�KH�QHHGV�WR
DFKLHYH�IRU�D�VSHFLILF�SXUSRVH��VXFK�DV�UHWULHYLQJ�VRPH�YDOXH��PD\EH�IURP�D�ZHE�VHUYLFH�RU�D
GDWDEDVH��7KH�XVHU�RQO\�QHHGV�DQ�LQWHUIDFH�WKDW�SURYLGHV�KLP�WKLV�YDOXH��%\�GHOHJDWLQJ�WKLV�GHFLVLRQ�WR
D�)DFWRU\��WKLV�)DFWRU\�FDQ�SURYLGH�DQ�LQWHUIDFH�WKDW�ILWV�WKH�XVHU�QHHGV��,W�DOVR�HDVHV�WKH�SURFHVV�RI
GRZQJUDGLQJ�RU�XSJUDGLQJ�RI�WKH�LPSOHPHQWDWLRQ�RI�WKH�XQGHUO\LQJ�W\SH�LI�QHHGHG�

'HVFULSWLRQ
:KHQ�XVLQJ�WKH�)DFWRU\�PHWKRG�GHVLJQ�SDWWHUQ��ZH�JDLQ�DQ�H[WUD�OD\HU�RI�HQFDSVXODWLRQ�VR�WKDW�RXU
SURJUDP�FDQ�JURZ�LQ�D�FRQWUROOHG�HQYLURQPHQW��:LWK�WKH�)DFWRU\�PHWKRG��ZH�GHOHJDWH�WKH�FUHDWLRQ�RI
IDPLOLHV�RI�REMHFWV�WR�D�GLIIHUHQW�SDFNDJH�RU�REMHFW�WR�DEVWUDFW�XV�IURP�WKH�NQRZOHGJH�RI�WKH�SRRO�RI
SRVVLEOH�REMHFWV�ZH�FRXOG�XVH��,PDJLQH�WKDW�\RX�ZDQW�WR�RUJDQL]H�\RXU�KROLGD\V�XVLQJ�D�WULS�DJHQF\�
<RX�GRQ
W�GHDO�ZLWK�KRWHOV�DQG�WUDYHOLQJ�DQG�\RX�MXVW�WHOO�WKH�DJHQF\�WKH�GHVWLQDWLRQ�\RX�DUH�LQWHUHVWHG
LQ�VR�WKDW�WKH\�SURYLGH�\RX�ZLWK�HYHU\WKLQJ�\RX�QHHG��7KH�WULS�DJHQF\�UHSUHVHQWV�D�)DFWRU\�RI�WULSV�

2EMHFWLYHV
$IWHU�WKH�SUHYLRXV�GHVFULSWLRQ��WKH�IROORZLQJ�REMHFWLYHV�RI�WKH�)DFWRU\�0HWKRG�GHVLJQ�SDWWHUQ�PXVW�EH
FOHDU�WR�\RX�

'HOHJDWLQJ�WKH�FUHDWLRQ�RI�QHZ�LQVWDQFHV�RI�VWUXFWXUHV�WR�D�GLIIHUHQW�SDUW�RI�WKH�SURJUDP
:RUNLQJ�DW�WKH�LQWHUIDFH�OHYHO�LQVWHDG�RI�ZLWK�FRQFUHWH�LPSOHPHQWDWLRQV
*URXSLQJ�IDPLOLHV�RI�REMHFWV�WR�REWDLQ�D�IDPLO\�REMHFW�FUHDWRU

7KH�H[DPSOH���D�IDFWRU\�RI�SD\PHQW�PHWKRGV�IRU�D�VKRS
)RU�RXU�H[DPSOH��ZH�DUH�JRLQJ�WR�LPSOHPHQW�D�SD\PHQWV�PHWKRG�)DFWRU\��ZKLFK�LV�JRLQJ�WR�SURYLGH�XV
ZLWK�GLIIHUHQW�ZD\V�RI�SD\LQJ�DW�D�VKRS��,Q�WKH�EHJLQQLQJ��ZH�ZLOO�KDYH�WZR�PHWKRGV�RI�SD\LQJ��FDVK
DQG�FUHGLW�FDUG��:H
OO�DOVR�KDYH�DQ�LQWHUIDFH�ZLWK�WKH�PHWKRG��3D\��ZKLFK�HYHU\�VWUXFW�WKDW�ZDQWV�WR�EH
XVHG�DV�D�SD\PHQW�PHWKRG�PXVW�LPSOHPHQW�

$FFHSWDQFH�FULWHULD
8VLQJ�WKH�SUHYLRXV�GHVFULSWLRQ��WKH�UHTXLUHPHQWV�IRU�WKH�DFFHSWDQFH�FULWHULD�DUH�WKH�IROORZLQJ�

7R�KDYH�D�FRPPRQ�PHWKRG�IRU�HYHU\�SD\PHQW�PHWKRG�FDOOHG�3D\
7R�EH�DEOH�WR�GHOHJDWH�WKH�FUHDWLRQ�RI�SD\PHQWV�PHWKRGV�WR�WKH�)DFWRU\
7R�EH�DEOH�WR�DGG�PRUH�SD\PHQW�PHWKRGV�WR�WKH�OLEUDU\�E\�MXVW�DGGLQJ�LW�WR�WKH�IDFWRU\�PHWKRG



)LUVW�XQLW�WHVW
$�)DFWRU\�PHWKRG�KDV�D�YHU\�VLPSOH�VWUXFWXUH��ZH�MXVW�QHHG�WR�LGHQWLI\�KRZ�PDQ\�LPSOHPHQWDWLRQV�RI
RXU�LQWHUIDFH�ZH�DUH�VWRULQJ��DQG�WKHQ�SURYLGH�D�PHWKRG��*HW3D\PHQW0HWKRG��ZKHUH�\RX�FDQ�SDVV�D
W\SH�RI�SD\PHQW�DV�DQ�DUJXPHQW�

W\SH�3D\PHQW0HWKRG�LQWHUIDFH�^�
����3D\�DPRXQW�IORDW����VWULQJ�
`�

7KH�SUHFHGLQJ�OLQHV�GHILQH�WKH�LQWHUIDFH�RI�WKH�SD\PHQW�PHWKRG��7KH\�GHILQH�D�ZD\�RI�PDNLQJ�D
SD\PHQW�DW�WKH�VKRS��7KH�)DFWRU\�PHWKRG�ZLOO�UHWXUQ�LQVWDQFHV�RI�W\SHV�WKDW�LPSOHPHQW�WKLV�LQWHUIDFH�

FRQVW���
����&DVK������ ���
����'HELW&DUG� ���
��

:H�KDYH�WR�GHILQH�WKH�LGHQWLILHG�SD\PHQW�PHWKRGV�RI�WKH�)DFWRU\�DV�FRQVWDQWV�VR�WKDW�ZH�FDQ�FDOO�DQG
FKHFN�WKH�SRVVLEOH�SD\PHQW�PHWKRGV�IURP�RXWVLGH�RI�WKH�SDFNDJH�

IXQF�*HW3D\PHQW0HWKRG�P�LQW���3D\PHQW0HWKRG��HUURU��^�
����UHWXUQ�QLO��HUURUV�1HZ��1RW�LPSOHPHQWHG�\HW���
`�

7KH�SUHFHGLQJ�FRGH�LV�WKH�IXQFWLRQ�WKDW�ZLOO�FUHDWH�WKH�REMHFWV�IRU�XV��,W�UHWXUQV�D�SRLQWHU��ZKLFK�PXVW
KDYH�DQ�REMHFW�WKDW�LPSOHPHQWV�WKH�3D\PHQW0HWKRG�LQWHUIDFH��DQG�DQ�HUURU�LI�DVNHG�IRU�D�PHWKRG
ZKLFK�LV�QRW�UHJLVWHUHG�

W\SH�&DVK30�VWUXFW^`�
W\SH�'HELW&DUG30�VWUXFW^`�
�
IXQF��F�&DVK30��3D\�DPRXQW�IORDW����VWULQJ�^�
����UHWXUQ����
`�
�
IXQF��F�'HELW&DUG30��3D\�DPRXQW�IORDW����VWULQJ�^�
����UHWXUQ����
`�

7R�ILQLVK�WKH�GHFODUDWLRQ�RI�WKH�)DFWRU\��ZH�FUHDWH�WKH�WZR�SD\PHQW�PHWKRGV��$V�\RX�FDQ�VHH�
WKH�&DVK30�DQG�'HELW&DUG30�VWUXFWV�LPSOHPHQW�WKH�3D\PHQW0HWKRG�LQWHUIDFH�E\�GHFODULQJ�D
PHWKRG��3D\�DPRXQW�IORDW����VWULQJ��7KH�UHWXUQHG�VWULQJ�ZLOO�FRQWDLQ�LQIRUPDWLRQ�DERXW�WKH
SD\PHQW�

:LWK�WKLV�GHFODUDWLRQ��ZH�ZLOO�VWDUW�E\�ZULWLQJ�WKH�WHVWV�IRU�WKH�ILUVW�DFFHSWDQFH�FULWHULD��WR�KDYH�D
FRPPRQ�PHWKRG�WR�UHWULHYH�REMHFWV�WKDW�LPSOHPHQW�WKH�3D\PHQW0HWKRG�LQWHUIDFH�

SDFNDJH�FUHDWLRQDO�



LPSRUW���
�����VWULQJV��
�����WHVWLQJ��
��
�
IXQF�7HVW&UHDWH3D\PHQW0HWKRG&DVK�W�WHVWLQJ�7��^�
����SD\PHQW��HUU�� �*HW3D\PHQW0HWKRG�&DVK��
����LI�HUU�� �QLO�^�
��������W�)DWDO��$�SD\PHQW�PHWKRG�RI�W\SH�
&DVK
�PXVW�H[LVW���
����`�
�
����PVJ�� �SD\PHQW�3D\��������
����LI��VWULQJV�&RQWDLQV�PVJ���SDLG�XVLQJ�FDVK���^�
��������W�(UURU��7KH�FDVK�SD\PHQW�PHWKRG�PHVVDJH�ZDVQ
W�FRUUHFW���
����`�
����W�/RJ��/2*����PVJ��
`�

1RZ�ZH
OO�KDYH�WR�VHSDUDWH�WKH�WHVWV�DPRQJ�D�IHZ�RI�WKH�WHVW�IXQFWLRQV��*HW3D\PHQW0HWKRG�LV�D
FRPPRQ�PHWKRG�WR�UHWULHYH�PHWKRGV�RI�SD\PHQW��:H�XVH�WKH�FRQVWDQW�&DVK��ZKLFK�ZH�KDYH�GHILQHG�LQ
WKH�LPSOHPHQWDWLRQ�ILOH��LI�ZH�ZHUH�XVLQJ�WKLV�FRQVWDQW�RXWVLGH�IRU�WKH�VFRSH�RI�WKH�SDFNDJH��ZH�ZRXOG
FDOO�LW�XVLQJ�WKH�QDPH�RI�WKH�SDFNDJH�DV�WKH�SUHIL[��VR�WKH�V\QWD[�ZRXOG�EH�FUHDWLRQDO�&DVK���:H
DOVR�FKHFN�WKDW�ZH�KDYH�QRW�UHFHLYHG�DQ�HUURU�ZKHQ�DVNLQJ�IRU�D�SD\PHQW�PHWKRG��2EVHUYH�WKDW�LI�ZH
UHFHLYH�WKH�HUURU�ZKHQ�DVNLQJ�IRU�D�SD\PHQW�PHWKRG��ZH�FDOO�W�)DWDO�WR�VWRS�WKH�H[HFXWLRQ�RI�WKH
WHVWV��LI�ZH�FDOOHG�MXVW�W�(UURU�OLNH�LQ�WKH�SUHYLRXV�WHVWV��ZH�ZRXOG�KDYH�D�SUREOHP�LQ�WKH�QH[W�OLQHV
ZKHQ�WU\LQJ�WR�DFFHVV�WKH�3D\�PHWKRG�RI�D�QLO�REMHFW��DQG�RXU�WHVWV�ZRXOG�FUDVK�H[HFXWLRQ��:H
FRQWLQXH�E\�XVLQJ�WKH�3D\�PHWKRG�RI�WKH�LQWHUIDFH�E\�SDVVLQJ�������DV�WKH�DPRXQW��7KH�UHWXUQHG
PHVVDJH�ZLOO�KDYH�WR�FRQWDLQ�WKH�WH[W�SDLG�XVLQJ�FDVK��7KH�W�/RJ�VWULQJ��PHWKRG�LV�D�VSHFLDO
PHWKRG�LQ�WHVWLQJ��7KLV�VWUXFW�DOORZV�XV�WR�ZULWH�VRPH�ORJV�ZKHQ�ZH�UXQ�WKH�WHVWV�LI�ZH�SDVV�WKH��Y
IODJ�

IXQF�7HVW*HW3D\PHQW0HWKRG'HELW&DUG�W�WHVWLQJ�7��^�
����SD\PHQW��HUU� �*HW3D\PHQW0HWKRG�'HELW�&DUG��
�
����LI�HUU�� �QLO�^�
��������W�(UURU��$�SD\PHQW�PHWKRG�RI�W\SH�
'HELW&DUG
�PXVW�H[LVW��
����`�
�
����PVJ� �SD\PHQW�3D\��������
�
����LI��VWULQJV�&RQWDLQV�PVJ���SDLG�XVLQJ�GHELW�FDUG���^�
��������W�(UURU��7KH�GHELW�FDUG�SD\PHQW�PHWKRG�PHVVDJH�ZDVQ
W�FRUUHFW���
����`�
�
����W�/RJ��/2*����PVJ��
`

:H�UHSHDW�WKH�VDPH�RSHUDWLRQ�ZLWK�WKH�GHELW�FDUG�PHWKRG��:H�DVN�IRU�WKH�SD\PHQW�PHWKRG�GHILQHG
ZLWK�WKH�FRQVWDQW�'HELW&DUG��DQG�WKH�UHWXUQHG�PHVVDJH��ZKHQ�SD\LQJ�ZLWK�GHELW�FDUG��PXVW�FRQWDLQ
WKH�SDLG�XVLQJ�GHELW�FDUG�VWULQJ�



�
IXQF�7HVW*HW3D\PHQW0HWKRG1RQ([LVWHQW�W�WHVWLQJ�7��^�
����SD\PHQW��HUU� �*HW3D\PHQW0HWKRG�����
�
����LI�HUU�  �QLO�^�
��������W�(UURU��$�SD\PHQW�PHWKRG�ZLWK�,'����PXVW�UHWXUQ�DQ�HUURU���
����`�
����W�/RJ��/2*����HUU��
`

)LQDOO\��ZH�DUH�JRLQJ�WR�WHVW�WKH�VLWXDWLRQ�ZKHQ�ZH�UHTXHVW�D�SD\PHQW�PHWKRG�WKDW�GRHVQ�W�H[LVW
�UHSUHVHQWHG�E\�WKH�QXPEHU�����ZKLFK�GRHVQ
W�PDWFK�DQ\�UHFRJQL]HG�FRQVWDQW�LQ�WKH�)DFWRU\���:H�ZLOO
FKHFN�LI�DQ�HUURU�PHVVDJH��DQ\��LV�UHWXUQHG�ZKHQ�DVNLQJ�IRU�DQ�XQNQRZQ�SD\PHQW�PHWKRG�

/HW
V�FKHFN�ZKHWKHU�DOO�WHVWV�DUH�IDLOLQJ�

��JR�WHVW��Y��UXQ *HW3D\PHQW0HWKRG��
   �581���7HVW*HW3D\PHQW0HWKRG&DVK
����)$,/��7HVW*HW3D\PHQW0HWKRG&DVK������V�
��������IDFWRU\BWHVW�JR�����$�SD\PHQW�PHWKRG�RI�W\SH�
&DVK
�PXVW�H[LVW
   �581���7HVW*HW3D\PHQW0HWKRG'HELW&DUG
����)$,/��7HVW*HW3D\PHQW0HWKRG'HELW&DUG������V�
��������IDFWRU\BWHVW�JR�����$�SD\PHQW�PHWKRG�RI�W\SH�
'HELW&DUG
�PXVW�H[LVW
   �581���7HVW*HW3D\PHQW0HWKRG1RQ([LVWHQW
����3$66��7HVW*HW3D\PHQW0HWKRG1RQ([LVWHQW������V�
��������IDFWRU\BWHVW�JR�����/2*��1RW�LPSOHPHQWHG�\HW
)$,/
H[LW�VWDWXV��
)$,/

$V�\RX�FDQ�VHH�LQ�WKLV�H[DPSOH��ZH�FDQ�RQO\�VHH�WHVWV�WKDW�UHWXUQ�WKH�3D\PHQW0HWKRG�LQWHUIDFHV
IDLOLQJ��,Q�WKLV�FDVH��ZH
OO�KDYH�WR�LPSOHPHQW�MXVW�D�SDUW�RI�WKH�FRGH��DQG�WKHQ�WHVW�DJDLQ�EHIRUH
FRQWLQXLQJ�

,PSOHPHQWDWLRQ
:H�ZLOO�VWDUW�ZLWK�WKH�*HW3D\PHQW0HWKRG�PHWKRG��,W�PXVW�UHFHLYH�DQ�LQWHJHU�WKDW�PDWFKHV�ZLWK�RQH�RI
WKH�GHILQHG�FRQVWDQWV�RI�WKH�VDPH�ILOH�WR�NQRZ�ZKLFK�LPSOHPHQWDWLRQ�LW�VKRXOG�UHWXUQ�

SDFNDJH�FUHDWLRQDO�
�
LPSRUW���
�����HUURUV��
�����IPW��
��
�
W\SH�3D\PHQW0HWKRG�LQWHUIDFH�^�
����3D\�DPRXQW�IORDW����VWULQJ�
`�
�
FRQVW���



����&DVK������ ���
����'HELW&DUG� ���
��

W\SH�&DVK30�VWUXFW^`�
W\SH�'HELW&DUG30�VWUXFW^`�
�
IXQF�*HW3D\PHQW0HWKRG�P�LQW���3D\PHQW0HWKRG��HUURU��^�
����VZLWFK�P�^�
��������FDVH�&DVK��
��������UHWXUQ�QHZ�&DVK30���QLO�
��������FDVH�'HELW&DUG��
��������UHWXUQ�QHZ�'HELW&DUG30���QLO�
��������GHIDXOW��
��������UHWXUQ�QLO��HUURUV�1HZ�IPW�6SULQWI��3D\PHQW�PHWKRG��G�QRW�UHFRJQL]HG?Q���
P���
����`�
`�

:H�XVH�D�SODLQ�VZLWFK�WR�FKHFN�WKH�FRQWHQWV�RI�WKH�DUJXPHQW�P��PHWKRG���,I�LW�PDWFKHV�DQ\�RI�WKH�NQRZQ
PHWKRGV��FDVK�RU�GHELW�FDUG��LW�UHWXUQV�D�QHZ�LQVWDQFH�RI�WKHP��2WKHUZLVH��LW�ZLOO�UHWXUQ�D�QLO�DQG�DQ
HUURU�LQGLFDWLQJ�WKDW�WKH�SD\PHQW�PHWKRG�KDV�QRW�EHHQ�UHFRJQL]HG��1RZ�ZH�FDQ�UXQ�RXU�WHVWV�DJDLQ�WR
FKHFN�WKH�VHFRQG�SDUW�RI�WKH�XQLW�WHVWV�

�JR�WHVW��Y��UXQ *HW3D\PHQW0HWKRG��
   �581���7HVW*HW3D\PHQW0HWKRG&DVK
����)$,/��7HVW*HW3D\PHQW0HWKRG&DVK������V�
��������IDFWRU\BWHVW�JR�����7KH�FDVK�SD\PHQW�PHWKRG�PHVVDJH�ZDVQ
W�FRUUHFW
��������IDFWRU\BWHVW�JR�����/2*�
   �581���7HVW*HW3D\PHQW0HWKRG'HELW&DUG
����)$,/��7HVW*HW3D\PHQW0HWKRG'HELW&DUG������V�
��������IDFWRU\BWHVW�JR�����7KH�GHELW�FDUG�SD\PHQW�PHWKRG�PHVVDJH�ZDVQ
W�FRUUHFW
��������IDFWRU\BWHVW�JR�����/2*�
   �581���7HVW*HW3D\PHQW0HWKRG1RQ([LVWHQW
����3$66��7HVW*HW3D\PHQW0HWKRG1RQ([LVWHQW������V�
��������IDFWRU\BWHVW�JR�����/2*��3D\PHQW�PHWKRG����QRW�UHFRJQL]HG
)$,/
H[LW�VWDWXV��
)$,/

1RZ�ZH�GR�QRW�JHW�WKH�HUURUV�VD\LQJ�LW�FRXOGQ
W�ILQG�WKH�W\SH�RI�SD\PHQW�PHWKRGV��,QVWHDG��ZH�UHFHLYH
D�PHVVDJH�QRW�FRUUHFW�HUURU�ZKHQ�LW�WULHV�WR�XVH�DQ\�RI�WKH�PHWKRGV�WKDW�LW�FRYHUV��:H�DOVR�JRW�ULG
RI�WKH�1RW�LPSOHPHQWHG�PHVVDJH�WKDW�ZDV�EHLQJ�UHWXUQHG�ZKHQ�ZH�DVNHG�IRU�DQ�XQNQRZQ�SD\PHQW
PHWKRG��/HW
V�LPSOHPHQW�WKH�VWUXFWV�QRZ�

W\SH�&DVK30�VWUXFW^`�
W\SH�'HELW&DUG30�VWUXFW^`�
�
IXQF��F�&DVK30��3D\�DPRXQW�IORDW����VWULQJ�^�
�����UHWXUQ�IPW�6SULQWI������I�SDLG�XVLQJ�FDVK?Q���DPRXQW��
`�
�



IXQF��F�'HELW&DUG30��3D\�DPRXQW�IORDW����VWULQJ�^�
�����UHWXUQ�IPW�6SULQWI�������I�SDLG�XVLQJ�GHELW�FDUG?Q���DPRXQW��
`�

:H�MXVW�JHW�WKH�DPRXQW��SULQWLQJ�LW�LQ�D�QLFHO\�IRUPDWWHG�PHVVDJH��:LWK�WKLV�LPSOHPHQWDWLRQ��WKH�WHVWV
ZLOO�DOO�EH�SDVVLQJ�QRZ�

��JR�WHVW��Y��UXQ *HW3D\PHQW0HWKRG��
   �581���7HVW*HW3D\PHQW0HWKRG&DVK
����3$66��7HVW*HW3D\PHQW0HWKRG&DVK������V�
��������IDFWRU\BWHVW�JR�����/2*��������SDLG�XVLQJ�FDVK
   �581���7HVW*HW3D\PHQW0HWKRG'HELW&DUG
����3$66��7HVW*HW3D\PHQW0HWKRG'HELW&DUG������V�
��������IDFWRU\BWHVW�JR�����/2*��������SDLG�XVLQJ�GHELW�FDUG
   �581���7HVW*HW3D\PHQW0HWKRG1RQ([LVWHQW
����3$66��7HVW*HW3D\PHQW0HWKRG1RQ([LVWHQW������V�
��������IDFWRU\BWHVW�JR�����/2*��3D\PHQW�PHWKRG����QRW�UHFRJQL]HG
3$66
RN

'R�\RX�VHH�WKH�/2*��PHVVDJHV"�7KH\�DUHQ
W�HUURUV��ZH�MXVW�SULQW�VRPH�LQIRUPDWLRQ�WKDW�ZH�UHFHLYH
ZKHQ�XVLQJ�WKH�SDFNDJH�XQGHU�WHVW��7KHVH�PHVVDJHV�FDQ�EH�RPLWWHG�XQOHVV�\RX�SDVV�WKH��Y�IODJ�WR�WKH
WHVW�FRPPDQG�

��JR�WHVW��UXQ *HW3D\PHQW0HWKRG��
RN

8SJUDGLQJ�WKH�'HELWFDUG�PHWKRG�WR�D�QHZ�SODWIRUP
1RZ�LPDJLQH�WKDW�\RXU�'HELW&DUG�SD\PHQW�PHWKRG�KDV�FKDQJHG�IRU�VRPH�UHDVRQ��DQG�\RX�QHHG�D�QHZ
VWUXFW�IRU�LW��7R�DFKLHYH�WKLV�VFHQDULR��\RX�ZLOO�RQO\�QHHG�WR�FUHDWH�WKH�QHZ�VWUXFW�DQG�UHSODFH�WKH�ROG
RQH�ZKHQ�WKH�XVHU�DVNV�IRU�WKH�'HELW&DUG�SD\PHQW�PHWKRG�

W\SH�&UHGLW&DUG30�VWUXFW�^`�
�IXQF��G�&UHGLW&DUG30��3D\�DPRXQW�IORDW����VWULQJ�^�
���UHWXUQ�IPW�6SULQWI�������I�SDLG�XVLQJ�QHZ�FUHGLW�FDUG�LPSOHPHQWDWLRQ?Q���
DPRXQW��
`�

7KLV�LV�RXU�QHZ�W\SH�WKDW�ZLOO�UHSODFH�WKH�'HELW&DUG30�VWUXFWXUH��7KH�&UHGLW&DUG30�LPSOHPHQWV�WKH
VDPH�3D\PHQW0HWKRG�LQWHUIDFH�DV�WKH�GHELW�FDUG��:H�KDYHQ
W�GHOHWHG�WKH�SUHYLRXV�RQH�LQ�FDVH�ZH
QHHG�LW�LQ�WKH�IXWXUH��7KH�RQO\�GLIIHUHQFH�OLHV�LQ�WKH�UHWXUQHG�PHVVDJH�WKDW�QRZ�FRQWDLQV�WKH
LQIRUPDWLRQ�DERXW�WKH�QHZ�W\SH��:H�DOVR�KDYH�WR�PRGLI\�WKH�PHWKRG�WR�UHWULHYH�WKH�SD\PHQW�PHWKRGV�

IXQF�*HW3D\PHQW0HWKRG�P�LQW���3D\PHQW0HWKRG��HUURU��^�
����VZLWFK�P�^�
��������FDVH�&DVK��
��������UHWXUQ�QHZ�&DVK30���QLO�
��������FDVH�'HELW&DUG��
��������UHWXUQ�QHZ�&UHGLW&DUG30���QLO�



��������GHIDXOW��
��������UHWXUQ�QLO��HUURUV�1HZ�IPW�6SULQWI��3D\PHQW�PHWKRG��G�QRW�UHFRJQL]HG?Q���
P���
���`�
`�

7KH�RQO\�PRGLILFDWLRQ�LV�LQ�WKH�OLQH�ZKHUH�ZH�FUHDWH�WKH�QHZ�GHELW�FDUG�WKDW�QRZ�SRLQWV�WR�WKH�QHZO\
FUHDWHG�VWUXFW��/HW
V�UXQ�WKH�WHVWV�WR�VHH�LI�HYHU\WKLQJ�LV�VWLOO�FRUUHFW�

��JR�WHVW��Y��UXQ *HW3D\PHQW0HWKRG��
   �581���7HVW*HW3D\PHQW0HWKRG&DVK
����3$66��7HVW*HW3D\PHQW0HWKRG&DVK������V�
��������IDFWRU\BWHVW�JR�����/2*��������SDLG�XVLQJ�FDVK
   �581���7HVW*HW3D\PHQW0HWKRG'HELW&DUG
����)$,/��7HVW*HW3D\PHQW0HWKRG'HELW&DUG������V�
��������IDFWRU\BWHVW�JR�����7KH�GHELW�FDUG�SD\PHQW�PHWKRG�PHVVDJH�ZDVQ
W�FRUUHFW
��������IDFWRU\BWHVW�JR�����/2*��������SDLG�XVLQJ�QHZ�GHELW�FDUG�LPSOHPHQWDWLRQ
   �581���7HVW*HW3D\PHQW0HWKRG1RQ([LVWHQW
����3$66��7HVW*HW3D\PHQW0HWKRG1RQ([LVWHQW������V�
��������IDFWRU\BWHVW�JR�����/2*��3D\PHQW�PHWKRG����QRW�UHFRJQL]HG
)$,/
H[LW�VWDWXV��
)$,/

8K��RK��6RPHWKLQJ�KDV�JRQH�ZURQJ��7KH�H[SHFWHG�PHVVDJH�ZKHQ�SD\LQJ�ZLWK�D�FUHGLW�FDUG�GRHV�QRW
PDWFK�WKH�UHWXUQHG�PHVVDJH��'RHV�LW�PHDQ�WKDW�RXU�FRGH�LVQ
W�FRUUHFW"�*HQHUDOO\�VSHDNLQJ��\HV��\RX
VKRXOGQ
W�PRGLI\�\RXU�WHVWV�WR�PDNH�\RXU�SURJUDP�ZRUN��:KHQ�GHILQLQJ�WHVWV��\RX�VKRXOG�EH�DOVR
DZDUH�RI�QRW�GHILQLQJ�WKHP�WRR�PXFK�EHFDXVH�\RX�FRXOG�DFKLHYH�VRPH�FRXSOLQJ�LQ�WKH�WHVWV�WKDW�\RX
GLGQ
W�KDYH�LQ�\RXU�FRGH��:LWK�WKH�PHVVDJH�UHVWULFWLRQ��ZH�KDYH�D�IHZ�JUDPPDWLFDOO\�FRUUHFW
SRVVLELOLWLHV�IRU�WKH�PHVVDJH��VR�ZH
OO�FKDQJH�LW�WR�WKH�IROORZLQJ�

UHWXUQ�IPW�6SULQWI�������I�SDLG�XVLQJ�GHELW�FDUG��QHZ�?Q���DPRXQW��

:H�UXQ�WKH�WHVWV�DJDLQ�QRZ�

��JR�WHVW��Y��UXQ *HW3D\PHQW0HWKRG��
   �581���7HVW*HW3D\PHQW0HWKRG&DVK
����3$66��7HVW*HW3D\PHQW0HWKRG&DVK������V�
��������IDFWRU\BWHVW�JR�����/2*��������SDLG�XVLQJ�FDVK
   �581���7HVW*HW3D\PHQW0HWKRG'HELW&DUG
����3$66��7HVW*HW3D\PHQW0HWKRG'HELW&DUG������V�
��������IDFWRU\BWHVW�JR�����/2*��������SDLG�XVLQJ�GHELW�FDUG��QHZ�
   �581���7HVW*HW3D\PHQW0HWKRG1RQ([LVWHQW
����3$66��7HVW*HW3D\PHQW0HWKRG1RQ([LVWHQW������V�
��������IDFWRU\BWHVW�JR�����/2*��3D\PHQW�PHWKRG����QRW�UHFRJQL]HG
3$66
RN

(YHU\WKLQJ�LV�RND\�DJDLQ��7KLV�ZDV�MXVW�D�VPDOO�H[DPSOH�RI�KRZ�WR�ZULWH�JRRG�XQLW�WHVWV��WRR��:KHQ
ZH�ZDQWHG�WR�FKHFN�WKDW�D�GHELW�FDUG�SD\PHQW�PHWKRG�UHWXUQV�D�PHVVDJH�WKDW�FRQWDLQV�SDLG�XVLQJ



GHELW�FDUG�VWULQJ��ZH�ZHUH�SUREDEO\�EHLQJ�D�ELW�UHVWULFWLYH��DQG�LW�ZRXOG�EH�EHWWHU�WR�FKHFN�IRU
WKRVH�ZRUGV�VHSDUDWHO\�RU�GHILQH�D�EHWWHU�IRUPDWWLQJ�IRU�WKH�UHWXUQHG�PHVVDJHV�

:KDW�ZH�OHDUQHG�DERXW�WKH�)DFWRU\�PHWKRG
:LWK�WKH�)DFWRU\�PHWKRG�SDWWHUQ��ZH�KDYH�OHDUQHG�KRZ�WR�JURXS�IDPLOLHV�RI�REMHFWV�VR�WKDW�WKHLU
LPSOHPHQWDWLRQ�LV�RXWVLGH�RI�RXU�VFRSH��:H�KDYH�DOVR�OHDUQHG�ZKDW�WR�GR�ZKHQ�ZH�QHHG�WR�XSJUDGH�DQ
LPSOHPHQWDWLRQ�RI�D�XVHG�VWUXFWV��)LQDOO\��ZH�KDYH�VHHQ�WKDW�WHVWV�PXVW�EH�ZULWWHQ�ZLWK�FDUH�LI�\RX
GRQ
W�ZDQW�WR�WLH�\RXUVHOI�WR�FHUWDLQ�LPSOHPHQWDWLRQV�WKDW�GRQ
W�KDYH�DQ\WKLQJ�WR�GR�ZLWK�WKH�WHVWV
GLUHFWO\�



$EVWUDFW�)DFWRU\���D�IDFWRU\�RI�IDFWRULHV
$IWHU�OHDUQLQJ�DERXW�WKH�IDFWRU\�GHVLJQ�SDWWHUQ��ZKHUH�ZH�JURXSHG�D�IDPLO\�RI�UHODWHG�REMHFWV�LQ�RXU
FDVH�SD\PHQW�PHWKRGV��RQH�FDQ�EH�TXLFN�WR�WKLQN��ZKDW�LI�,�JURXS�IDPLOLHV�RI�REMHFWV�LQ�D�PRUH
VWUXFWXUHG�KLHUDUFK\�RI�IDPLOLHV"

'HVFULSWLRQ
7KH�$EVWUDFW�)DFWRU\�GHVLJQ�SDWWHUQ�LV�D�QHZ�OD\HU�RI�JURXSLQJ�WR�DFKLHYH�D�ELJJHU��DQG�PRUH
FRPSOH[��FRPSRVLWH�REMHFW��ZKLFK�LV�XVHG�WKURXJK�LWV�LQWHUIDFHV��7KH�LGHD�EHKLQG�JURXSLQJ�REMHFWV�LQ
IDPLOLHV�DQG�JURXSLQJ�IDPLOLHV�LV�WR�KDYH�ELJ�IDFWRULHV�WKDW�FDQ�EH�LQWHUFKDQJHDEOH�DQG�FDQ�JURZ�PRUH
HDVLO\��,Q�WKH�HDUO\�VWDJHV�RI�GHYHORSPHQW��LW�LV�DOVR�HDVLHU�WR�ZRUN�ZLWK�IDFWRULHV�DQG�DEVWUDFW
IDFWRULHV�WKDQ�WR�ZDLW�XQWLO�DOO�FRQFUHWH�LPSOHPHQWDWLRQV�DUH�GRQH�WR�VWDUW�\RXU�FRGH��$OVR��\RX�ZRQ
W
ZULWH�DQ�$EVWUDFW�)DFWRU\�IURP�WKH�EHJLQQLQJ�XQOHVV�\RX�NQRZ�WKDW�\RXU�REMHFW
V�LQYHQWRU\�IRU�D
SDUWLFXODU�ILHOG�LV�JRLQJ�WR�EH�YHU\�ODUJH�DQG�LW�FRXOG�EH�HDVLO\�JURXSHG�LQWR�IDPLOLHV�

7KH�REMHFWLYHV
*URXSLQJ�UHODWHG�IDPLOLHV�RI�REMHFWV�LV�YHU\�FRQYHQLHQW�ZKHQ�\RXU�REMHFW�QXPEHU�LV�JURZLQJ�VR�PXFK
WKDW�FUHDWLQJ�D�XQLTXH�SRLQW�WR�JHW�WKHP�DOO�VHHPV�WKH�RQO\�ZD\�WR�JDLQ�WKH�IOH[LELOLW\�RI�WKH�UXQWLPH
REMHFW�FUHDWLRQ��7KH�IROORZLQJ�REMHFWLYHV�RI�WKH�$EVWUDFW�)DFWRU\�PHWKRG�PXVW�EH�FOHDU�WR�\RX�

3URYLGH�D�QHZ�OD\HU�RI�HQFDSVXODWLRQ�IRU�)DFWRU\�PHWKRGV�WKDW�UHWXUQ�D�FRPPRQ�LQWHUIDFH�IRU�DOO
IDFWRULHV
*URXS�FRPPRQ�IDFWRULHV�LQWR�D�VXSHU�)DFWRU\��DOVR�FDOOHG�D�IDFWRU\�RI�IDFWRULHV�

7KH�YHKLFOH�IDFWRU\�H[DPSOH��DJDLQ"
)RU�RXU�H[DPSOH��ZH�DUH�JRLQJ�WR�UHXVH�WKH�)DFWRU\�ZH�FUHDWHG�LQ�WKH�%XLOGHU�GHVLJQ�SDWWHUQ��:H�ZDQW
WR�VKRZ�WKH�VLPLODULWLHV�WR�VROYH�WKH�VDPH�SUREOHP�XVLQJ�D�GLIIHUHQW�DSSURDFK�VR�WKDW�\RX�FDQ�VHH�WKH
VWUHQJWKV�DQG�ZHDNQHVVHV�RI�HDFK�DSSURDFK��7KLV�LV�JRLQJ�WR�VKRZ�\RX�WKH�SRZHU�RI�LPSOLFLW
LQWHUIDFHV�LQ�*R��DV�ZH�ZRQ
W�KDYH�WR�WRXFK�DOPRVW�DQ\WKLQJ��)LQDOO\��ZH�DUH�JRLQJ�WR�FUHDWH�D�QHZ
)DFWRU\�WR�FUHDWH�VKLSPHQW�RUGHUV�

$FFHSWDQFH�FULWHULD
7KH�IROORZLQJ�DUH�WKH�DFFHSWDQFH�FULWHULD�IRU�XVLQJ�WKH�9HKLFOH�REMHFW
V�)DFWRU\�PHWKRG�

:H�PXVW�UHWULHYH�D�9HKLFOH�REMHFW�XVLQJ�D�IDFWRU\�UHWXUQHG�E\�WKH�DEVWUDFW�IDFWRU\�
7KH�YHKLFOH�PXVW�EH�D�FRQFUHWH�LPSOHPHQWDWLRQ�RI�D�0RWRUELNH�RU�D�&DU�WKDW�LPSOHPHQWV�ERWK
LQWHUIDFHV��9HKLFOH�DQG�&DU�RU�9HKLFOH�DQG�0RWRUELNH��

8QLW�WHVW



7KLV�LV�JRLQJ�WR�EH�D�ORQJ�H[DPSOH��VR�SD\�DWWHQWLRQ��SOHDVH��:H�ZLOO�KDYH�WKH�IROORZLQJ�HQWLWLHV�

9HKLFOH��7KH�LQWHUIDFH�WKDW�DOO�REMHFWV�LQ�RXU�IDFWRULHV�PXVW�LPSOHPHQW�
0RWRUELNH��$Q�LQWHUIDFH�IRU�PRWRUELNHV�RI�WKH�W\SHV�VSRUW��RQH�VHDW��DQG�FUXLVH��WZR
VHDWV��
&DU��$Q�LQWHUIDFH�IRU�FDUV�RI�W\SHV�OX[XU\��ZLWK�IRXU�GRRUV��DQG�IDPLO\��ZLWK�ILYH�GRRUV��

9HKLFOH)DFWRU\��$Q�LQWHUIDFH��WKH�$EVWUDFW�)DFWRU\��WR�UHWULHYH�IDFWRULHV�WKDW�LPSOHPHQW�WKH
9HKLFOH)DFWRU\�PHWKRG�

0RWRUELNH�)DFWRU\��$�IDFWRU\�WKDW�LPSOHPHQWV�WKH�9HKLFOH)DFWRU\�LQWHUIDFH�WR�UHWXUQ
YHKLFOH�WKDW�LPSOHPHQWV�WKH�9HKLFOH�DQG�0RWRUELNH�LQWHUIDFHV�
&DU�)DFWRU\��$QRWKHU�IDFWRU\�WKDW�LPSOHPHQWV�WKH�9HKLFOH)DFWRU\�LQWHUIDFH�WR�UHWXUQ
YHKLFOHV�WKDW�LPSOHPHQW�WKH�9HKLFOH�DQG�&DU�LQWHUIDFHV�

)RU�FODULW\��ZH�DUH�JRLQJ�WR�VHSDUDWH�HDFK�HQWLW\�LQWR�D�GLIIHUHQW�ILOH��:H�ZLOO�VWDUW�ZLWK�WKH�9HKLFOH
LQWHUIDFH��ZKLFK�ZLOO�EH�LQ�WKH�YHKLFOH�JR�ILOH�

SDFNDJH�DEVWUDFWBIDFWRU\�
�
W\SH�9HKLFOH�LQWHUIDFH�^�
����1XP:KHHOV���LQW�
����1XP6HDWV���LQW�
`�

7KH�&DU�DQG�0RWRUELNH�LQWHUIDFHV�ZLOO�EH�LQ�WKH�FDU�JR�DQG�PRWRUELNH�JR�ILOHV��UHVSHFWLYHO\�

���3DFNDJH�DEVWUDFWBIDFWRU\�ILOH��FDU�JR�
SDFNDJH�DEVWUDFWBIDFWRU\�
�
W\SH�&DU�LQWHUIDFH�^�
����1XP'RRUV���LQW�
`�
���3DFNDJH�DEVWUDFWBIDFWRU\�ILOH��PRWRUELNH�JR�
SDFNDJH�DEVWUDFWBIDFWRU\�
�
W\SH�0RWRUELNH�LQWHUIDFH�^�
����*HW0RWRUELNH7\SH���LQW�
`�

:H�KDYH�RQH�ODVW�LQWHUIDFH��WKH�RQH�WKDW�HDFK�IDFWRU\�PXVW�LPSOHPHQW��7KLV�ZLOO�EH�LQ�WKH
YHKLFOHBIDFWRU\�JR�ILOH�

SDFNDJH�DEVWUDFWBIDFWRU\�
�
W\SH�9HKLFOH)DFWRU\�LQWHUIDFH�^�
����1HZ9HKLFOH�Y�LQW���9HKLFOH��HUURU��
`�

6R��QRZ�ZH�DUH�JRLQJ�WR�GHFODUH�WKH�FDU�IDFWRU\��,W�PXVW�LPSOHPHQW�WKH�9HKLFOH)DFWRU\�LQWHUIDFH
GHILQHG�SUHYLRXVO\�WR�UHWXUQ�9HKLFOHV�LQVWDQFHV�



FRQVW���
����/X[XU\&DU7\SH� ���
����)DPLO\&DU7\SH� ���
��
�
W\SH�&DU)DFWRU\�VWUXFW^`�
IXQF��F�&DU)DFWRU\��1HZ9HKLFOH�Y�LQW���9HKLFOH��HUURU��^�
����VZLWFK�Y�^�
��������FDVH�/X[XU\&DU7\SH��
��������UHWXUQ�QHZ�/X[XU\&DU���QLO�
��������FDVH�)DPLO\&DU7\SH��
��������UHWXUQ�QHZ�)DPLO\&DU���QLO�
��������GHIDXOW��
��������UHWXUQ�QLO��HUURUV�1HZ�IPW�6SULQWI��9HKLFOH�RI�W\SH��G�QRW�
UHFRJQL]HG?Q���Y���
����`�
`�

:H�KDYH�GHILQHG�WZR�W\SHV�RI�FDUV��OX[XU\�DQG�IDPLO\��7KH�FDU�)DFWRU\�ZLOO�KDYH�WR�UHWXUQ�FDUV�WKDW
LPSOHPHQW�WKH�&DU�DQG�WKH�9HKLFOH�LQWHUIDFHV��VR�ZH�QHHG�WZR�FRQFUHWH�LPSOHPHQWDWLRQV�

��OX[XU\BFDU�JR�
SDFNDJH�DEVWUDFWBIDFWRU\�
�
W\SH�/X[XU\&DU�VWUXFW^`�
�
IXQF��/X[XU\&DU��1XP'RRUV���LQW�^�
����UHWXUQ���
`�
IXQF��/X[XU\&DU��1XP:KHHOV���LQW�^�
����UHWXUQ���
`�
IXQF��/X[XU\&DU��1XP6HDWV���LQW�^�
����UHWXUQ���
`�
�
SDFNDJH�DEVWUDFWBIDFWRU\�
�
W\SH�)DPLO\&DU�VWUXFW^`�
�
IXQF��)DPLO\&DU��1XP'RRUV���LQW�^�
����UHWXUQ���
`�
IXQF��)DPLO\&DU��1XP:KHHOV���LQW�^�
����UHWXUQ���
`�
IXQF��)DPLO\&DU��1XP6HDWV���LQW�^�
����UHWXUQ���
`�

7KDW
V�DOO�IRU�FDUV��1RZ�ZH�QHHG�WKH�PRWRUELNH�IDFWRU\��ZKLFK��OLNH�WKH�FDU�IDFWRU\��PXVW�LPSOHPHQW
WKH�9HKLFOH)DFWRU\�LQWHUIDFH�

FRQVW���



����6SRUW0RWRUELNH7\SH� ���
����&UXLVH0RWRUELNH7\SH� ���
��
�
W\SH�0RWRUELNH)DFWRU\�VWUXFW^`�
�
IXQF��P�0RWRUELNH)DFWRU\��%XLOG�Y�LQW���9HKLFOH��HUURU��^�
����VZLWFK�Y�^�
��������FDVH�6SRUW0RWRUELNH7\SH��
��������UHWXUQ�QHZ�6SRUW0RWRUELNH���QLO�
��������FDVH�&UXLVH0RWRUELNH7\SH��
��������UHWXUQ�QHZ�&UXLVH0RWRUELNH���QLO�
��������GHIDXOW��
��������UHWXUQ�QLO��HUURUV�1HZ�IPW�6SULQWI��9HKLFOH�RI�W\SH��G�QRW�
UHFRJQL]HG?Q���Y���
����`�
`�

)RU�WKH�PRWRUELNH�)DFWRU\��ZH�KDYH�DOVR�GHILQHG�WZR�W\SHV�RI�PRWRUELNHV�XVLQJ�WKH�FRQVW�NH\ZRUGV�
6SRUW0RWRUELNH7\SH�DQG�&UXLVH0RWRUELNH7\SH��:H�ZLOO�VZLWFK�RYHU�WKH�Y�DUJXPHQW�LQ�WKH�%XLOG
PHWKRG�WR�NQRZ�ZKLFK�W\SH�VKDOO�EH�UHWXUQHG��/HW
V�ZULWH�WKH�WZR�FRQFUHWH�PRWRUELNHV�

��VSRUWBPRWRUELNH�JR�
SDFNDJH�DEVWUDFWBIDFWRU\�
�
W\SH�6SRUW0RWRUELNH�VWUXFW^`�
�
IXQF��V�6SRUW0RWRUELNH��1XP:KHHOV���LQW�^�
����UHWXUQ���
`�
IXQF��V�6SRUW0RWRUELNH��1XP6HDWV���LQW�^�
����UHWXUQ���
`�
IXQF��V�6SRUW0RWRUELNH��*HW0RWRUELNH7\SH���LQW�^�
����UHWXUQ�6SRUW0RWRUELNH7\SH�
`�
�
��FUXLVHBPRWRUELNH�JR�
SDFNDJH�DEVWUDFWBIDFWRU\�
�
W\SH�&UXLVH0RWRUELNH�VWUXFW^`�
�
IXQF��F�&UXLVH0RWRUELNH��1XP:KHHOV���LQW�^�
����UHWXUQ���
`�
IXQF��F�&UXLVH0RWRUELNH��1XP6HDWV���LQW�^�
����UHWXUQ���
`�
IXQF��F�&UXLVH0RWRUELNH��*HW0RWRUELNH7\SH���LQW�^�
����UHWXUQ�&UXLVH0RWRUELNH7\SH�
`�

7R�ILQLVK��ZH�QHHG�WKH�DEVWUDFW�IDFWRU\�LWVHOI��ZKLFK�ZH�ZLOO�SXW�LQ�WKH�SUHYLRXVO\�FUHDWHG



YHKLFOHBIDFWRU\�JR�ILOH�

SDFNDJH�DEVWUDFWBIDFWRU\�
�
LPSRUW���
�����IPW��
�����HUURUV��
��
�
W\SH�9HKLFOH)DFWRU\�LQWHUIDFH�^�
����%XLOG�Y�LQW���9HKLFOH��HUURU��
`�
�
FRQVW���
����&DU)DFWRU\7\SH� ���
����0RWRUELNH)DFWRU\7\SH� ���
��
�
IXQF�%XLOG)DFWRU\�I�LQW���9HKLFOH)DFWRU\��HUURU��^�
����VZLWFK�I�^�
��������GHIDXOW��
��������UHWXUQ�QLO��HUURUV�1HZ�IPW�6SULQWI��)DFWRU\�ZLWK�LG��G�QRW�
UHFRJQL]HG?Q���I���
����`�
`

:H�DUH�JRLQJ�WR�ZULWH�HQRXJK�WHVWV�WR�PDNH�D�UHOLDEOH�FKHFN�DV�WKH�VFRSH�RI�WKH�ERRN�GRHVQ
W�FRYHU
�����RI�WKH�VWDWHPHQWV��,W�ZLOO�EH�D�JRRG�H[HUFLVH�IRU�WKH�UHDGHU�WR�ILQLVK�WKHVH�WHVWV��)LUVW��D
PRWRUELNH�)DFWRU\�WHVW�

SDFNDJH�DEVWUDFWBIDFWRU\�
�
LPSRUW��WHVWLQJ��
�
IXQF�7HVW0RWRUELNH)DFWRU\�W�WHVWLQJ�7��^�
����PRWRUELNH)��HUU�� �%XLOG)DFWRU\�0RWRUELNH)DFWRU\7\SH��
����LI�HUU�� �QLO�^�
��������W�)DWDO�HUU��
����`�
�
����PRWRUELNH9HKLFOH��HUU�� �PRWRUELNH)�%XLOG�6SRUW0RWRUELNH7\SH��
����LI�HUU�� �QLO�^�
��������W�)DWDO�HUU��
����`�
�
����W�/RJI��0RWRUELNH�YHKLFOH�KDV��G�ZKHHOV?Q���PRWRUELNH9HKLFOH�1XP:KHHOV����
�
����VSRUW%LNH��RN�� �PRWRUELNH9HKLFOH��0RWRUELNH��
����LI��RN�^�
��������W�)DWDO��6WUXFW�DVVHUWLRQ�KDV�IDLOHG���
����`�
����W�/RJI��6SRUW�PRWRUELNH�KDV�W\SH��G?Q���VSRUW%LNH�*HW0RWRUELNH7\SH����
`�



:H�XVH�WKH�SDFNDJH�PHWKRG��%XLOG)DFWRU\���WR�UHWULHYH�D�PRWRUELNH�)DFWRU\��SDVVLQJ�WKH
0RWRUELNH)DFWRU\�,'�LQ�WKH�SDUDPHWHUV���DQG�FKHFN�LI�ZH�JHW�DQ\�HUURU��7KHQ��DOUHDG\�ZLWK�WKH
PRWRUELNH�IDFWRU\��ZH�DVN�IRU�D�YHKLFOH�RI�WKH�W\SH�6SRUW0RWRUELNH7\SH�DQG�FKHFN�IRU�HUURUV�DJDLQ�
:LWK�WKH�UHWXUQHG�YHKLFOH��ZH�FDQ�DVN�IRU�PHWKRGV�RI�WKH�YHKLFOH�LQWHUIDFH��1XP:KHHOV�DQG
1XP6HDWV���:H�NQRZ�WKDW�LW�LV�D�PRWRUELNH��EXW�ZH�FDQQRW�DVN�IRU�WKH�W\SH�RI�PRWRUELNH�ZLWKRXW�XVLQJ
WKH�W\SH�DVVHUWLRQ��:H�XVH�WKH�W\SH�DVVHUWLRQ�RQ�WKH�YHKLFOH�WR�UHWULHYH�WKH�PRWRUELNH�WKDW�WKH
PRWRUELNH9HKLFOH�UHSUHVHQWV�LQ�WKH�FRGH�OLQH�VSRUW%LNH��IRXQG�� �PRWRUELNH9HKLFOH�
�0RWRUELNH���DQG�ZH�PXVW�FKHFN�WKDW�WKH�W\SH�ZH�KDYH�UHFHLYHG�LV�FRUUHFW�

)LQDOO\��QRZ�ZH�KDYH�D�PRWRUELNH�LQVWDQFH��ZH�FDQ�DVN�IRU�WKH�ELNH�W\SH�E\�XVLQJ
WKH�*HW0RWRUELNH7\SH�PHWKRG��1RZ�ZH�DUH�JRLQJ�WR�ZULWH�D�WHVW�WKDW�FKHFNV�WKH�FDU�IDFWRU\�LQ�WKH
VDPH�PDQQHU�

IXQF�7HVW&DU)DFWRU\�W�WHVWLQJ�7��^�
����FDU)��HUU�� �%XLOG)DFWRU\�&DU)DFWRU\7\SH��
����LI�HUU�� �QLO�^�
��������W�)DWDO�HUU��
����`�
�
����FDU9HKLFOH��HUU�� �FDU)�%XLOG�/X[XU\&DU7\SH��
����LI�HUU�� �QLO�^�
��������W�)DWDO�HUU��
����`�
�
����W�/RJI��&DU�YHKLFOH�KDV��G�VHDWV?Q���FDU9HKLFOH�1XP:KHHOV����
�
����OX[XU\&DU��RN�� �FDU9HKLFOH��&DU��
����LI��RN�^�
��������W�)DWDO��6WUXFW�DVVHUWLRQ�KDV�IDLOHG���
����`�
����W�/RJI��/X[XU\�FDU�KDV��G�GRRUV�?Q���OX[XU\&DU�1XP'RRUV����
`�

$JDLQ��ZH�XVH�WKH�%XLOG)DFWRU\�PHWKRG�WR�UHWULHYH�D�&DU�)DFWRU\�E\�XVLQJ�WKH�&DU)DFWRU\7\SH�LQ
WKH�SDUDPHWHUV��:LWK�WKLV�IDFWRU\��ZH�ZDQW�D�FDU�RI�WKH�/X[XU\�W\SH�VR�WKDW�LW�UHWXUQV�D�YHKLFOH
LQVWDQFH��:H�DJDLQ�GR�WKH�W\SH�DVVHUWLRQ�WR�SRLQW�WR�D�FDU�LQVWDQFH�VR�WKDW�ZH�FDQ�DVN�IRU�WKH�QXPEHU�RI
GRRUV�XVLQJ�WKH�1XP'RRUV�PHWKRG�

/HW
V�UXQ�WKH�XQLW�WHVWV�

JR�WHVW��Y��UXQ )DFWRU\��
   �581���7HVW0RWRUELNH)DFWRU\
����)$,/��7HVW0RWRUELNH)DFWRU\������V�
��������YHKLFOHBIDFWRU\BWHVW�JR����)DFWRU\�ZLWK�LG���QRW�UHFRJQL]HG
   �581���7HVW&DU)DFWRU\
����)$,/��7HVW&DU)DFWRU\������V�
��������YHKLFOHBIDFWRU\BWHVW�JR�����)DFWRU\�ZLWK�LG���QRW�UHFRJQL]HG
)$,/
H[LW�VWDWXV��
)$,/�



'RQH��,W�FDQ
W�UHFRJQL]H�DQ\�IDFWRU\�DV�WKHLU�LPSOHPHQWDWLRQ�LV�VWLOO�QRW�GRQH�

,PSOHPHQWDWLRQ
7KH�LPSOHPHQWDWLRQ�RI�HYHU\�IDFWRU\�LV�DOUHDG\�GRQH�IRU�WKH�VDNH�RI�EUHYLW\��7KH\�DUH�YHU\�VLPLODU�WR
WKH�)DFWRU\�PHWKRG�ZLWK�WKH�RQO\�GLIIHUHQFH�EHLQJ�WKDW�LQ�WKH�)DFWRU\�PHWKRG��ZH�GRQ
W�XVH�DQ�LQVWDQFH
RI�WKH�)DFWRU\�PHWKRG�EHFDXVH�ZH�XVH�WKH�SDFNDJH�IXQFWLRQV�GLUHFWO\��7KH�LPSOHPHQWDWLRQ�RI�WKH
YHKLFOH�)DFWRU\�LV�DV�IROORZV�

IXQF�%XLOG)DFWRU\�I�LQW���9HKLFOH)DFWRU\��HUURU��^�
����VZLWFK�I�^�
��������FDVH�&DU)DFWRU\7\SH��
��������UHWXUQ�QHZ�&DU)DFWRU\���QLO�
��������FDVH�0RWRUELNH)DFWRU\7\SH��
��������UHWXUQ�QHZ�0RWRUELNH)DFWRU\���QLO�
��������GHIDXOW��
��������UHWXUQ�QLO��HUURUV�1HZ�IPW�6SULQWI��)DFWRU\�ZLWK�LG��G�QRW�
UHFRJQL]HG?Q���I���
����`�
`�

/LNH�LQ�DQ\�IDFWRU\��ZH�VZLWFKHG�EHWZHHQ�WKH�IDFWRU\�SRVVLELOLWLHV�WR�UHWXUQ�WKH�RQH�WKDW�ZDV
GHPDQGHG��$V�ZH�KDYH�DOUHDG\�LPSOHPHQWHG�DOO�FRQFUHWH�YHKLFOHV��WKH�WHVWV�PXVW�UXQ�WRR�

JR�WHVW��Y��UXQ )DFWRU\��FRYHU��
   �581���7HVW0RWRUELNH)DFWRU\
����3$66��7HVW0RWRUELNH)DFWRU\������V�
��������YHKLFOHBIDFWRU\BWHVW�JR�����0RWRUELNH�YHKLFOH�KDV���ZKHHOV
��������YHKLFOHBIDFWRU\BWHVW�JR�����6SRUW�PRWRUELNH�KDV�W\SH��
   �581���7HVW&DU)DFWRU\
����3$66��7HVW&DU)DFWRU\������V�
��������YHKLFOHBIDFWRU\BWHVW�JR�����&DU�YHKLFOH�KDV���VHDWV
��������YHKLFOHBIDFWRU\BWHVW�JR�����/X[XU\�FDU�KDV���GRRUV�
3$66
FRYHUDJH��������RI�VWDWHPHQWV
RN

$OO�RI�WKHP�SDVVHG��7DNH�D�FORVH�ORRN�DQG�QRWH�WKDW�ZH�KDYH�XVHG�WKH��FRYHU�IODJ�ZKHQ�UXQQLQJ�WKH
WHVWV�WR�UHWXUQ�D�FRYHUDJH�SHUFHQWDJH�RI�WKH�SDFNDJH���������:KDW�WKLV�WHOOV�XV�LV�WKDW�������RI�WKH
OLQHV�DUH�FRYHUHG�E\�WKH�WHVWV�ZH�KDYH�ZULWWHQ��EXW�������DUH�VWLOO�QRW�XQGHU�WKH�WHVWV��7KLV�LV�EHFDXVH
ZH�KDYHQ
W�FRYHUHG�WKH�FUXLVH�PRWRUELNH�DQG�WKH�IDPLO\�FDU�ZLWK�WKH�WHVWV��,I�\RX�ZULWH�WKRVH�WHVWV��WKH
UHVXOW�VKRXOG�ULVH�WR�DURXQG�������

7LS

7\SH�DVVHUWLRQ�LV�DOVR�NQRZQ�DV�FDVWLQJ�LQ�RWKHU�ODQJXDJHV��:KHQ�\RX�KDYH�DQ�LQWHUIDFH�LQVWDQFH�
ZKLFK�LV�HVVHQWLDOO\�D�SRLQWHU�WR�D�VWUXFW��\RX�MXVW�KDYH�DFFHVV�WR�WKH�LQWHUIDFH�PHWKRGV��:LWK�W\SH
DVVHUWLRQ��\RX�FDQ�WHOO�WKH�FRPSLOHU�WKH�W\SH�RI�WKH�SRLQWHG�VWUXFW��VR�\RX�FDQ�DFFHVV�WKH�HQWLUH�VWUXFW
ILHOGV�DQG�PHWKRGV�



$�IHZ�OLQHV�DERXW�WKH�$EVWUDFW�)DFWRU\�PHWKRG
:H�KDYH�OHDUQHG�KRZ�WR�ZULWH�D�IDFWRU\�RI�IDFWRULHV�WKDW�SURYLGHV�XV�ZLWK�D�YHU\�JHQHULF�REMHFW�RI
YHKLFOH�W\SH��7KLV�SDWWHUQ�LV�FRPPRQO\�XVHG�LQ�PDQ\�DSSOLFDWLRQV�DQG�OLEUDULHV��VXFK�DV�FURVV�
SODWIRUP�*8,�OLEUDULHV��7KLQN�RI�D�EXWWRQ��D�JHQHULF�REMHFW��DQG�EXWWRQ�IDFWRU\�WKDW�SURYLGHV�\RX�ZLWK�D
IDFWRU\�IRU�0LFURVRIW�:LQGRZV�EXWWRQV�ZKLOH�\RX�KDYH�DQRWKHU�IDFWRU\�IRU�0DF�26�;�EXWWRQV��<RX
GRQ
W�ZDQW�WR�GHDO�ZLWK�WKH�LPSOHPHQWDWLRQ�GHWDLOV�RI�HDFK�SODWIRUP��EXW�\RX�MXVW�ZDQW�WR�LPSOHPHQW
WKH�DFWLRQV�IRU�VRPH�VSHFLILF�EHKDYLRU�UDLVHG�E\�D�EXWWRQ�

$OVR��ZH�KDYH�VHHQ�WKH�GLIIHUHQFHV�ZKHQ�DSSURDFKLQJ�WKH�VDPH�SUREOHP�ZLWK�WZR�GLIIHUHQW�VROXWLRQV�
�WKH�$EVWUDFW�IDFWRU\�DQG�WKH�%XLOGHU�SDWWHUQ��$V�\RX�KDYH�VHHQ��ZLWK�WKH�%XLOGHU�SDWWHUQ��ZH�KDG�DQ
XQVWUXFWXUHG�OLVW�RI�REMHFWV��FDUV�ZLWK�PRWRUELNHV�LQ�WKH�VDPH�IDFWRU\���$OVR��ZH�HQFRXUDJHG�UHXVLQJ
WKH�EXLOGLQJ�DOJRULWKP�LQ�WKH�%XLOGHU�SDWWHUQ��,Q�WKH�$EVWUDFW�IDFWRU\��ZH�KDYH�D�YHU\�VWUXFWXUHG�OLVW�RI
YHKLFOHV��WKH�IDFWRU\�IRU�PRWRUELNHV�DQG�D�IDFWRU\�IRU�FDUV���:H�DOVR�GLGQ
W�PL[�WKH�FUHDWLRQ�RI�FDUV
ZLWK�PRWRUELNHV��SURYLGLQJ�PRUH�IOH[LELOLW\�LQ�WKH�FUHDWLRQ�SURFHVV��7KH�$EVWUDFW�IDFWRU\�DQG�%XLOGHU
SDWWHUQV�FDQ�ERWK�UHVROYH�WKH�VDPH�SUREOHP��EXW�\RXU�SDUWLFXODU�QHHGV�ZLOO�KHOS�\RX�ILQG�WKH�VOLJKW
GLIIHUHQFHV�WKDW�VKRXOG�OHDG�\RX�WR�WDNH�RQH�VROXWLRQ�RU�WKH�RWKHU�



3URWRW\SH�GHVLJQ�SDWWHUQ
7KH�ODVW�SDWWHUQ�ZH�ZLOO�VHH�LQ�WKLV�FKDSWHU�LV�WKH�3URWRW\SH�SDWWHUQ��/LNH�DOO�FUHDWLRQDO�SDWWHUQV��WKLV
WRR�FRPHV�LQ�KDQG\�ZKHQ�FUHDWLQJ�REMHFWV��DQG�LW�LV�YHU\�FRPPRQ�WR�VHH�WKH�3URWRW\SH�SDWWHUQ
VXUURXQGHG�E\�PRUH�SDWWHUQV�

:KLOH�ZLWK�WKH�%XLOGHU�SDWWHUQ��ZH�DUH�GHDOLQJ�ZLWK�UHSHWLWLYH�EXLOGLQJ�DOJRULWKPV�DQG�ZLWK�WKH
IDFWRULHV�ZH�DUH�VLPSOLI\LQJ�WKH�FUHDWLRQ�RI�PDQ\�W\SHV�RI�REMHFWV��ZLWK�WKH�3URWRW\SH�SDWWHUQ��ZH�ZLOO
XVH�DQ�DOUHDG\�FUHDWHG�LQVWDQFH�RI�VRPH�W\SH�WR�FORQH�LW�DQG�FRPSOHWH�LW�ZLWK�WKH�SDUWLFXODU�QHHGV�RI
HDFK�FRQWH[W��/HW
V�VHH�LW�LQ�GHWDLO�

'HVFULSWLRQ
7KH�DLP�RI�WKH�3URWRW\SH�SDWWHUQ�LV�WR�KDYH�DQ�REMHFW�RU�D�VHW�RI�REMHFWV�WKDW�LV�DOUHDG\�FUHDWHG�DW
FRPSLODWLRQ�WLPH��EXW�ZKLFK�\RX�FDQ�FORQH�DV�PDQ\�WLPHV�DV�\RX�ZDQW�DW�UXQWLPH��7KLV�LV�XVHIXO��IRU
H[DPSOH��DV�D�GHIDXOW�WHPSODWH�IRU�D�XVHU�ZKR�KDV�MXVW�UHJLVWHUHG�ZLWK�\RXU�ZHESDJH�RU�D�GHIDXOW
SULFLQJ�SODQ�LQ�VRPH�VHUYLFH��7KH�NH\�GLIIHUHQFH�EHWZHHQ�WKLV�DQG�D�%XLOGHU�SDWWHUQ�LV�WKDW�REMHFWV�DUH
FORQHG�IRU�WKH�XVHU�LQVWHDG�RI�EXLOGLQJ�WKHP�DW�UXQWLPH��<RX�FDQ�DOVR�EXLOG�D�FDFKH�OLNH�VROXWLRQ�
VWRULQJ�LQIRUPDWLRQ�XVLQJ�D�SURWRW\SH�

2EMHFWLYH
7KH�PDLQ�REMHFWLYH�IRU�WKH�3URWRW\SH�GHVLJQ�SDWWHUQ�LV�WR�DYRLG�UHSHWLWLYH�REMHFW�FUHDWLRQ��,PDJLQH�D
GHIDXOW�REMHFW�FRPSRVHG�RI�GR]HQV�RI�ILHOGV�DQG�HPEHGGHG�W\SHV��:H�GRQ
W�ZDQW�WR�ZULWH�HYHU\WKLQJ
QHHGHG�E\�WKLV�W\SH�HYHU\�WLPH�WKDW�ZH�XVH�WKH�REMHFW��HVSHFLDOO\�LI�ZH�FDQ�PHVV�LW�XS�E\�FUHDWLQJ
LQVWDQFHV�ZLWK�GLIIHUHQW�IRXQGDWLRQV�

0DLQWDLQ�D�VHW�RI�REMHFWV�WKDW�ZLOO�EH�FORQHG�WR�FUHDWH�QHZ�LQVWDQFHV
3URYLGH�D�GHIDXOW�YDOXH�RI�VRPH�W\SH�WR�VWDUW�ZRUNLQJ�RQ�WRS�RI�LW
)UHH�&38�RI�FRPSOH[�REMHFW�LQLWLDOL]DWLRQ�WR�WDNH�PRUH�PHPRU\�UHVRXUFHV

([DPSOH
:H�ZLOO�EXLOG�D�VPDOO�FRPSRQHQW�RI�DQ�LPDJLQDU\�FXVWRPL]HG�VKLUWV�VKRS�WKDW�ZLOO�KDYH�D�IHZ�VKLUWV
ZLWK�WKHLU�GHIDXOW�FRORUV�DQG�SULFHV��(DFK�VKLUW�ZLOO�DOVR�KDYH�D�6WRFN�.HHSLQJ�8QLW��6.8���D�V\VWHP
WR�LGHQWLI\�LWHPV�VWRUHG�DW�D�VSHFLILF�ORFDWLRQ��WKDW�ZLOO�QHHG�DQ�XSGDWH�

$FFHSWDQFH�FULWHULD
7R�DFKLHYH�ZKDW�LV�GHVFULEHG�LQ�WKH�H[DPSOH��ZH�ZLOO�XVH�D�SURWRW\SH�RI�VKLUWV��(DFK�WLPH�ZH�QHHG�D
QHZ�VKLUW�ZH�ZLOO�WDNH�WKLV�SURWRW\SH��FORQH�LW�DQG�ZRUN�ZLWK�LW��,Q�SDUWLFXODU��WKRVH�DUH�WKH�DFFHSWDQFH
FULWHULD�IRU�XVLQJ�WKH�3URWRW\SH�SDWWHUQ�GHVLJQ�PHWKRG�LQ�WKLV�H[DPSOH�

7R�KDYH�D�VKLUW�FORQHU�REMHFW�DQG�LQWHUIDFH�WR�DVN�IRU�GLIIHUHQW�W\SHV�RI�VKLUWV��ZKLWH��EODFN��DQG



EOXH�DW���������������DQG�������GROODUV�UHVSHFWLYHO\�
:KHQ�\RX�DVN�IRU�D�ZKLWH�VKLUW��D�FORQH�RI�WKH�ZKLWH�VKLUW�PXVW�EH�PDGH��DQG�WKH�QHZ�LQVWDQFH
PXVW�EH�GLIIHUHQW�IURP�WKH�RULJLQDO�RQH
7KH�6.8�RI�WKH�FUHDWHG�REMHFW�VKRXOGQ
W�DIIHFW�QHZ�REMHFW�FUHDWLRQ
$Q�LQIR�PHWKRG�PXVW�JLYH�PH�DOO�WKH�LQIRUPDWLRQ�DYDLODEOH�RQ�WKH�LQVWDQFH�ILHOGV��LQFOXGLQJ�WKH
XSGDWHG�6.8

8QLW�WHVW
)LUVW��ZH�ZLOO�QHHG�D�6KLUW&ORQHU�LQWHUIDFH�DQG�DQ�REMHFW�WKDW�LPSOHPHQWV�LW��$OVR��ZH�QHHG�D
SDFNDJH�OHYHO�IXQFWLRQ�FDOOHG�*HW6KLUWV&ORQHU�WR�UHWULHYH�D�QHZ�LQVWDQFH�RI�WKH�FORQHU�

W\SH�6KLUW&ORQHU�LQWHUIDFH�^�
����*HW&ORQH�V�LQW���,WHP,QIR*HWWHU��HUURU��
`�
�
FRQVW���
����:KLWH� ���
����%ODFN� ���
����%OXH�� ���
��
�
IXQF�*HW6KLUWV&ORQHU���6KLUW&ORQHU�^�
����UHWXUQ�QLO�
`�
�
W\SH�6KLUWV&DFKH�VWUXFW�^`�
IXQF��V�6KLUWV&DFKH�*HW&ORQH�V�LQW���,WHP,QIR*HWWHU��HUURU��^�
����UHWXUQ�QLO��HUURUV�1HZ��1RW�LPSOHPHQWHG�\HW���
`�

1RZ�ZH�QHHG�DQ�REMHFW�VWUXFW�WR�FORQH��ZKLFK�LPSOHPHQWV�DQ�LQWHUIDFH�WR�UHWULHYH�WKH�LQIRUPDWLRQ�RI
LWV�ILHOGV��:H�ZLOO�FDOO�WKH�REMHFW�6KLUW�DQG�WKH�,WHP,QIR*HWWHU�LQWHUIDFH�

W\SH�,WHP,QIR*HWWHU�LQWHUIDFH�^�
����*HW,QIR���VWULQJ�
`�
�
W\SH�6KLUW&RORU�E\WH�
�
W\SH�6KLUW�VWUXFW�^�
����3ULFH�IORDW���
����6.8���VWULQJ�
����&RORU�6KLUW&RORU�
`�
IXQF��V�6KLUW��*HW,QIR��VWULQJ�^�
����UHWXUQ����
`�
�
IXQF�*HW6KLUWV&ORQHU���6KLUW&ORQHU�^�
����UHWXUQ�QLO�
`�



�
YDU�ZKLWH3URWRW\SH�6KLUW� �	6KLUW^�
����3ULFH���������
����6.8�����HPSW\���
����&RORU��:KLWH��
`�
�
IXQF��L�6KLUW��*HW3ULFH���IORDW���^�
����UHWXUQ�L�3ULFH�
`�

7LS

+DYH�\RX�UHDOL]HG�WKDW�WKH�W\SH�FDOOHG�6KLUW&RORU�WKDW�ZH�GHILQHG�LV�MXVW�D�E\WH�W\SH"�0D\EH�\RX
DUH�ZRQGHULQJ�ZK\�ZH�KDYHQ
W�VLPSO\�XVHG�WKH�E\WH�W\SH��:H�FRXOG��EXW�WKLV�ZD\�ZH�FUHDWHG�DQ
HDVLO\�UHDGDEOH�VWUXFW��ZKLFK�ZH�FDQ�XSJUDGH�ZLWK�VRPH�PHWKRGV�LQ�WKH�IXWXUH�LI�UHTXLUHG��)RU
H[DPSOH��ZH�FRXOG�ZULWH�D�6WULQJ���PHWKRG�WKDW�UHWXUQV�WKH�FRORU�LQ�WKH�VWULQJ�IRUPDW��:KLWH�IRU
W\SH����%ODFN�IRU�W\SH����DQG�%OXH�IRU�W\SH����

:LWK�WKLV�FRGH��ZH�FDQ�DOUHDG\�ZULWH�RXU�ILUVW�WHVWV�

IXQF�7HVW&ORQH�W�WHVWLQJ�7��^�
����VKLUW&DFKH�� �*HW6KLUWV&ORQHU���
����LI�VKLUW&DFKH�  �QLO�^�
��������W�)DWDO��5HFHLYHG�FDFKH�ZDV�QLO���
����`�
�
����LWHP���HUU�� �VKLUW&DFKH�*HW&ORQH�:KLWH��
����LI�HUU�� �QLO�^�
��������W�(UURU�HUU��
`�

��PRUH�FRGH�FRQWLQXHV�KHUH����

:H�ZLOO�FRYHU�WKH�ILUVW�FDVH�RI�RXU�VFHQDULR��ZKHUH�ZH�QHHG�D�FORQHU�REMHFW�WKDW�ZH�FDQ�XVH�WR�DVN�IRU
GLIIHUHQW�VKLUW�FRORUV�

)RU�WKH�VHFRQG�FDVH��ZH�ZLOO�WDNH�WKH�RULJLQDO�REMHFW��ZKLFK�ZH�FDQ�DFFHVV�EHFDXVH�ZH�DUH�LQ�WKH
VFRSH�RI�WKH�SDFNDJH���DQG�ZH�ZLOO�FRPSDUH�LW�ZLWK�RXU�VKLUW��LQVWDQFH�

LI�LWHP��  �ZKLWH3URWRW\SH�^�
����W�(UURU��LWHP��FDQQRW�EH�HTXDO�WR�WKH�ZKLWH�SURWRW\SH����
`�

1RZ��IRU�WKH�WKLUG�FDVH��)LUVW��ZH�ZLOO�W\SH�DVVHUW�LWHP��WR�D�VKLUW�VR�WKDW�ZH�FDQ�VHW�DQ�6.8��:H�ZLOO
FUHDWH�D�VHFRQG�VKLUW��DOVR�ZKLWH��DQG�ZH�ZLOO�W\SH�DVVHUW�LW�WRR�WR�FKHFN�WKDW�WKH�6.8V�DUH�GLIIHUHQW�

VKLUW���RN�� �LWHP���6KLUW��
LI��RN�^�
����W�)DWDO��7\SH�DVVHUWLRQ�IRU�VKLUW��FRXOGQ
W�EH�GRQH�VXFFHVVIXOO\���
`�
VKLUW��6.8� ��DEEFF��



�
LWHP���HUU�� �VKLUW&DFKH�*HW&ORQH�:KLWH��
LI�HUU�� �QLO�^�
����W�)DWDO�HUU��
`�
�
VKLUW���RN�� �LWHP���6KLUW��
LI��RN�^�
����W�)DWDO��7\SH�DVVHUWLRQ�IRU�VKLUW��FRXOGQ
W�EH�GRQH�VXFFHVVIXOO\���
`�
�
LI�VKLUW��6.8�  �VKLUW��6.8�^�
����W�(UURU��6.8
V�RI�VKLUW��DQG�VKLUW��PXVW�EH�GLIIHUHQW���
`�
�
LI�VKLUW��  �VKLUW��^�
����W�(UURU��6KLUW���FDQQRW�EH�HTXDO�WR�6KLUW�����
`�

)LQDOO\��IRU�WKH�IRXUWK�FDVH��ZH�ORJ�WKH�LQIR�RI�WKH�ILUVW�DQG�VHFRQG�VKLUWV�

W�/RJI��/2*���V���VKLUW��*HW,QIR����
W�/RJI��/2*���V���VKLUW��*HW,QIR����

:H�ZLOO�EH�SULQWLQJ�WKH�PHPRU\�SRVLWLRQV�RI�ERWK�VKLUWV��VR�ZH�PDNH�WKLV�DVVHUWLRQ�DW�D�PRUH�SK\VLFDO
OHYHO�

W�/RJI��/2*��7KH�PHPRU\�SRVLWLRQV�RI�WKH�VKLUWV�DUH�GLIIHUHQW��S�� ��S�?Q?Q���
	VKLUW���	VKLUW���

)LQDOO\��ZH�UXQ�WKH�WHVWV�VR�ZH�FDQ�FKHFN�WKDW�LW�IDLOV�

JR�WHVW��UXQ 7HVW&ORQH���
����)$,/��7HVW&ORQH������V��
SURWRW\SHBWHVW�JR�����1RW�LPSOHPHQWHG�\HW�
)$,/�
)$,/

:H�KDYH�WR�VWRS�WKHUH�VR�WKDW�WKH�WHVWV�GRQ
W�SDQLF�LI�ZH�WU\�WR�XVH�D�QLO�REMHFW�WKDW�LV�UHWXUQHG�E\�WKH
*HW6KLUWV&ORQHU�IXQFWLRQ�

,PSOHPHQWDWLRQ
:H�ZLOO�VWDUW�ZLWK�WKH�*HW&ORQH�PHWKRG��7KLV�PHWKRG�VKRXOG�UHWXUQ�DQ�LWHP�RI�WKH�VSHFLILHG�W\SH�DQG
ZH�KDYH�WKUHH�W\SH��ZKLWH��EODFN�DQG�EOXH�

YDU�ZKLWH3URWRW\SH�6KLUW� �	6KLUW^�
����3ULFH���������
����6.8�����HPSW\���
����&RORU��:KLWH��
`�
�
YDU�EODFN3URWRW\SH�6KLUW� �	6KLUW^�



����3ULFH���������
����6.8�����HPSW\���
����&RORU��%ODFN��
`�
�
YDU�EOXH3URWRW\SH�6KLUW� �	6KLUW^�
����3ULFH���������
����6.8�����HPSW\���
����&RORU��%OXH��
`�

6R�QRZ�WKDW�ZH�KDYH�WKH�WKUHH�SURWRW\SHV�WR�ZRUN�RYHU�ZH�FDQ�LPSOHPHQW�*HW&ORQH�V�LQW��PHWKRG�

W\SH�6KLUWV&DFKH�VWUXFW�^`�
IXQF��V�6KLUWV&DFKH�*HW&ORQH�V�LQW���,WHP,QIR*HWWHU��HUURU��^�
����VZLWFK�P�^�
��������FDVH�:KLWH��
������������QHZ,WHP�� �ZKLWH3URWRW\SH�
������������UHWXUQ�	QHZ,WHP��QLO�
��������FDVH�%ODFN��
������������QHZ,WHP�� �EODFN3URWRW\SH�
������������UHWXUQ�	QHZ,WHP��QLO�
��������FDVH�%OXH��
������������QHZ,WHP�� �EOXH3URWRW\SH�
������������UHWXUQ�	QHZ,WHP��QLO�
��������GHIDXOW��
������������UHWXUQ�QLO��HUURUV�1HZ��6KLUW�PRGHO�QRW�UHFRJQL]HG���
����`�
`�

7KH�6KLUW�VWUXFWXUH�DOVR�QHHGV�D�*HW,QIR�LPSOHPHQWDWLRQ�WR�SULQW�WKH�FRQWHQWV�RI�WKH�LQVWDQFHV�

W\SH�6KLUW&RORU�E\WH�
�
W\SH�6KLUW�VWUXFW�^�
����3ULFH�IORDW���
����6.8���VWULQJ�
����&RORU�6KLUW&RORU�
`�

IXQF��V�6KLUW��*HW,QIR���VWULQJ�^�
����UHWXUQ�IPW�6SULQWI��6KLUW�ZLWK�6.8�
�V
�DQG�&RORU�LG��G�WKDW�FRVWV��I?Q���
V�6.8��V�&RORU��V�3ULFH��
`�

)LQDOO\��OHW
V�UXQ�WKH�WHVWV�WR�VHH�WKDW�HYHU\WKLQJ�LV�QRZ�ZRUNLQJ�

JR�WHVW��UXQ 7HVW&ORQH��Y���
   �581���7HVW&ORQH�
����3$66��7HVW&ORQH������V��
SURWRW\SHBWHVW�JR�����/2*��6KLUW�ZLWK�6.8�
DEEFF
�DQG�&RORU�LG���WKDW�FRVWV�
����������
SURWRW\SHBWHVW�JR�����/2*��6KLUW�ZLWK�6.8�
HPSW\
�DQG�&RORU�LG���WKDW�FRVWV�
����������



SURWRW\SHBWHVW�JR�����/2*��7KH�PHPRU\�SRVLWLRQV�RI�WKH�VKLUWV�DUH�GLIIHUHQW�
�[F�����F����� ��[F�����F�����
�
3$66�
RN

,Q�WKH�ORJ���UHPHPEHU�WR�VHW�WKH��Y�IODJ�ZKHQ�UXQQLQJ�WKH�WHVWV��\RX�FDQ�FKHFN�WKDW�VKLUW��DQG�VKLUW�
KDYH�GLIIHUHQW�6.8V��$OVR��ZH�FDQ�VHH�WKH�PHPRU\�SRVLWLRQV�RI�ERWK�REMHFWV��7DNH�LQWR�DFFRXQW�WKDW
WKH�SRVLWLRQV�VKRZQ�RQ�\RXU�FRPSXWHU�ZLOO�SUREDEO\�EH�GLIIHUHQW�

:KDW�ZH�OHDUQHG�DERXW�WKH�3URWRW\SH�GHVLJQ�SDWWHUQ
7KH�3URWRW\SH�SDWWHUQ�LV�D�SRZHUIXO�WRRO�WR�EXLOG�FDFKHV�DQG�GHIDXOW�REMHFWV��<RX�KDYH�SUREDEO\
UHDOL]HG�WRR�WKDW�VRPH�SDWWHUQV�FDQ�RYHUODS�D�ELW��EXW�WKH\�KDYH�VPDOO�GLIIHUHQFHV�WKDW�PDNH�WKHP�PRUH
DSSURSULDWH�LQ�VRPH�FDVHV�DQG�QRW�VR�PXFK�LQ�RWKHUV�



6XPPDU\
:H�KDYH�VHHQ�WKH�ILYH�PDLQ�FUHDWLRQDO�GHVLJQ�SDWWHUQV�FRPPRQO\�XVHG�LQ�WKH�VRIWZDUH�LQGXVWU\��7KHLU
SXUSRVH�LV�WR�DEVWUDFW�WKH�XVHU�IURP�WKH�FUHDWLRQ�RI�REMHFWV�IRU�FRPSOH[LW\�RU�PDLQWDLQDELOLW\�SXUSRVHV�
7KH\�KDYH�EHHQ�WKH�IRXQGDWLRQ�RI�WKRXVDQGV�RI�DSSOLFDWLRQV�DQG�OLEUDULHV�VLQFH�WKH�����V��DQG�PRVW�RI
WKH�VRIWZDUH�ZH�XVH�WRGD\�KDV�PDQ\�RI�WKHVH�FUHDWLRQDO�SDWWHUQV�XQGHU�WKH�KRRG�

,W
V�ZRUWK�PHQWLRQLQJ�WKDW�WKHVH�SDWWHUQV�DUH�QRW�WKUHDG�IUHH��,Q�D�PRUH�DGYDQFHG�FKDSWHU��ZH�ZLOO�VHH
FRQFXUUHQW�SURJUDPPLQJ�LQ�*R��DQG�KRZ�WR�FUHDWH�VRPH�RI�WKH�PRUH�FULWLFDO�GHVLJQ�SDWWHUQV�XVLQJ�D
FRQFXUUHQW�DSSURDFK�



&KDSWHU����6WUXFWXUDO�3DWWHUQV���&RPSRVLWH�
$GDSWHU��DQG�%ULGJH�'HVLJQ�3DWWHUQV
:H�DUH�JRLQJ�WR�VWDUW�RXU�MRXUQH\�WKURXJK�WKH�ZRUOG�RI�VWUXFWXUDO�SDWWHUQV��6WUXFWXUDO�SDWWHUQV��DV�WKH
QDPH�LPSOLHV��KHOS�XV�WR�VKDSH�RXU�DSSOLFDWLRQV�ZLWK�FRPPRQO\�XVHG�VWUXFWXUHV�DQG�UHODWLRQVKLSV�

7KH�*R�ODQJXDJH��E\�QDWXUH��HQFRXUDJHV�XVH�RI�FRPSRVLWLRQ�DOPRVW�H[FOXVLYHO\�E\�LWV�ODFN�RI
LQKHULWDQFH��%HFDXVH�RI�WKLV��ZH�KDYH�EHHQ�XVLQJ�WKH�&RPSRVLWH�GHVLJQ�SDWWHUQ�H[WHQVLYHO\�XQWLO�QRZ�
VR�OHW
V�VWDUW�E\�GHILQLQJ�WKH�&RPSRVLWH�GHVLJQ�SDWWHUQ�

&RPSRVLWH�GHVLJQ�SDWWHUQ
7KH�&RPSRVLWH�GHVLJQ�SDWWHUQ�IDYRUV�FRPSRVLWLRQ��FRPPRQO\�GHILQHG�DV�D�KDV�D�UHODWLRQVKLS��RYHU
LQKHULWDQFH��DQ�LV�D�UHODWLRQVKLS���7KH�FRPSRVLWLRQ�RYHU�LQKHULWDQFH�DSSURDFK�KDV�EHHQ�D�VRXUFH�RI
GLVFXVVLRQV�DPRQJ�HQJLQHHUV�VLQFH�WKH�QLQHWLHV��:H�ZLOO�OHDUQ�KRZ�WR�FUHDWH�REMHFW�VWUXFWXUHV�E\�XVLQJ
D�KDV�D�DSSURDFK��$OO�LQ�DOO��*R�GRHVQ
W�KDYH�LQKHULWDQFH�EHFDXVH�LW�GRHVQ
W�QHHG�LW�

'HVFULSWLRQ
,Q�WKH�&RPSRVLWH�GHVLJQ�SDWWHUQ��\RX�ZLOO�FUHDWH�KLHUDUFKLHV�DQG�WUHHV�RI�REMHFWV��2EMHFWV�KDYH
GLIIHUHQW�REMHFWV�ZLWK�WKHLU�RZQ�ILHOGV�DQG�PHWKRGV�LQVLGH�WKHP��7KLV�DSSURDFK�LV�YHU\�SRZHUIXO�DQG
VROYHV�PDQ\�SUREOHPV�RI�LQKHULWDQFH�DQG�PXOWLSOH�LQKHULWDQFHV��)RU�H[DPSOH��D�W\SLFDO�LQKHULWDQFH
SUREOHP�LV�ZKHQ�\RX�KDYH�DQ�HQWLW\�WKDW�LQKHULWV�IURP�WZR�FRPSOHWHO\�GLIIHUHQW�FODVVHV��ZKLFK�KDYH
DEVROXWHO\�QR�UHODWLRQVKLS�EHWZHHQ�WKHP��,PDJLQH�DQ�DWKOHWH�ZKR�WUDLQV��DQG�ZKR�LV�D�VZLPPHU�ZKR
VZLPV�

7KH�$WKOHWH�FODVV�KDV�D�7UDLQ���PHWKRG
7KH�6ZLPPHU�FODVV�KDV�D�6ZLP���PHWKRG

7KH�6ZLPPHU�FODVV�LQKHULWV�IURP�WKH�$WKOHWH�FODVV��VR�LW�LQKHULWV�LWV�7UDLQ�PHWKRG�DQG�GHFODUHV�LWV
RZQ�6ZLP�PHWKRG��<RX�FRXOG�DOVR�KDYH�D�F\FOLVW�ZKR�LV�DOVR�DQ�DWKOHWH��DQG�GHFODUHV�D�5LGH�PHWKRG�

%XW�QRZ�LPDJLQH�DQ�DQLPDO�WKDW�HDWV��OLNH�D�GRJ�WKDW�DOVR�EDUNV�

7KH�&\FOLVW�FODVV�KDV�D�5LGH���PHWKRG
7KH�$QLPDO�FODVV�KDV�(DW����'RJ����DQG�%DUN���PHWKRGV

1RWKLQJ�IDQF\��<RX�FRXOG�DOVR�KDYH�D�ILVK�WKDW�LV�DQ�DQLPDO��DQG�\HV��VZLPV��6R��KRZ�GR�\RX�VROYH�LW"
$�ILVK�FDQQRW�EH�D�VZLPPHU�WKDW�DOVR�WUDLQV��)LVK�GRQ
W�WUDLQ��DV�IDU�DV�,�NQRZ����<RX�FRXOG�PDNH�D
6ZLPPHU�LQWHUIDFH�ZLWK�D�6ZLP�PHWKRG��DQG�PDNH�WKH�VZLPPHU�DWKOHWH�DQG�ILVK�LPSOHPHQW�LW��7KLV
ZRXOG�EH�WKH�EHVW�DSSURDFK��EXW�\RX�VWLOO�ZRXOG�KDYH�WR�LPSOHPHQW�VZLP�PHWKRG�WZLFH��VR�FRGH
UHXVDELOLW\�ZRXOG�EH�DIIHFWHG��:KDW�DERXW�D�WULDWKOHWH"�7KH\�DUH�DWKOHWHV�ZKR�VZLP��UXQ��DQG�ULGH�
:LWK�PXOWLSOH�LQKHULWDQFHV��\RX�FRXOG�KDYH�D�VRUW�RI�VROXWLRQ��EXW�WKDW�ZLOO�EHFRPH�FRPSOH[�DQG�QRW



PDLQWDLQDEOH�YHU\�VRRQ�

2EMHFWLYHV
$V�\RX�KDYH�SUREDEO\�LPDJLQHG�DOUHDG\��WKH�REMHFWLYH�RI�WKH�FRPSRVLWLRQ�LV�WR�DYRLG�WKLV�W\SH�RI
KLHUDUFK\�KHOO�ZKHUH�WKH�FRPSOH[LW\�RI�DQ�DSSOLFDWLRQ�FRXOG�JURZ�WRR�PXFK��DQG�WKH�FODULW\�RI�WKH
FRGH�LV�DIIHFWHG�

7KH�VZLPPHU�DQG�WKH�ILVK
:H�ZLOO�VROYH�WKH�GHVFULEHG�SUREOHP�RI�WKH�DWKOHWH�DQG�WKH�ILVK�WKDW�VZLPV�LQ�D�YHU\�LGLRPDWLF�*R
ZD\��:LWK�*R��ZH�FDQ�XVH�WZR�W\SHV�RI�FRPSRVLWLRQ��WKH�GLUHFW�FRPSRVLWLRQ�DQG�WKH�HPEHGGLQJ
FRPSRVLWLRQ��:H�ZLOO�ILUVW�VROYH�WKLV�SUREOHP�E\�XVLQJ�GLUHFW�FRPSRVLWLRQ�ZKLFK�LV�KDYLQJ�HYHU\WKLQJ
WKDW�LV�QHHGHG�DV�ILHOGV�ZLWKLQ�WKH�VWUXFW�

5HTXLUHPHQWV�DQG�DFFHSWDQFH�FULWHULD
5HTXLUHPHQWV�DUH�OLNH�WKH�RQHV�GHVFULEHG�SUHYLRXVO\��:H
OO�KDYH�DQ�DWKOHWH�DQG�D�VZLPPHU��:H�ZLOO
DOVR�KDYH�DQ�DQLPDO�DQG�D�ILVK��7KH�6ZLPPHU�DQG�WKH�)LVK�PHWKRGV�PXVW�VKDUH�WKH�FRGH��7KH�DWKOHWH
PXVW�WUDLQ��DQG�WKH�DQLPDO�PXVW�HDW�

:H�PXVW�KDYH�DQ�$WKOHWH�VWUXFW�ZLWK�D�7UDLQ�PHWKRG
:H�PXVW�KDYH�D�6ZLPPHU�ZLWK�D�6ZLP�PHWKRG
:H�PXVW�KDYH�DQ�$QLPDO�VWUXFW�ZLWK�DQ�(DW�PHWKRG
:H�PXVW�KDYH�D�)LVK�VWUXFW�ZLWK�D�6ZLP�PHWKRG�WKDW�LV�VKDUHG�ZLWK�WKH�6ZLPPHU��DQG�QRW�KDYH
LQKHULWDQFH�RU�KLHUDUFK\�LVVXHV

&UHDWLQJ�FRPSRVLWLRQV
7KH�&RPSRVLWH�GHVLJQ�SDWWHUQ�LV�D�SXUH�VWUXFWXUDO�SDWWHUQ��DQG�LW�GRHVQ
W�KDYH�PXFK�WR�WHVW�DSDUW�IURP
WKH�VWUXFWXUH�LWVHOI��:H�ZRQ
W�ZULWH�XQLW�WHVWV�LQ�WKLV�FDVH��DQG�ZH
OO�VLPSO\�GHVFULEH�WKH�ZD\V�WR�FUHDWH
WKRVH�FRPSRVLWLRQV�LQ�*R�

)LUVW��ZH
OO�VWDUW�ZLWK�WKH�$WKOHWH�VWUXFWXUH�DQG�LWV�7UDLQ�PHWKRG�

W\SH�$WKOHWH�VWUXFW^`�
�
IXQF��D�$WKOHWH��7UDLQ���^�
��IPW�3ULQWOQ��7UDLQLQJ���
`�

7KH�SUHFHGLQJ�FRGH�LV�SUHWW\�VWUDLJKWIRUZDUG��,WV�7UDLQ�PHWKRG�SULQWV�WKH�ZRUG�7UDLQLQJ�DQG�D�QHZ
OLQH��:H
OO�FUHDWH�D�FRPSRVLWH�VZLPPHU�WKDW�KDV�DQ�$WKOHWH�VWUXFW�LQVLGH�LW�

W\SH�&RPSRVLWH6ZLPPHU$�VWUXFW^�
��0\$WKOHWH�$WKOHWH�
��0\6ZLP�IXQF���



`�

7KH�&RPSRVLWH6ZLPPHU$�W\SH�KDV�D�0\$WKOHWH�ILHOG�RI�W\SH�$WKOHWH��,W�DOVR�VWRUHV�D�IXQF���W\SH�
5HPHPEHU�WKDW�LQ�*R��IXQFWLRQV�DUH�ILUVW�FODVV�FLWL]HQV�DQG�WKH\�FDQ�EH�XVHG�DV�SDUDPHWHUV��ILHOGV��RU
DUJXPHQWV�MXVW�OLNH�DQ\�YDULDEOH��6R�&RPSRVLWH6ZLPPHU$�KDV�D�0\6ZLP�ILHOG�WKDW�VWRUHV�D�FORVXUH�
ZKLFK�WDNHV�QR�DUJXPHQWV�DQG�UHWXUQV�QRWKLQJ��+RZ�FDQ�,�DVVLJQ�D�IXQFWLRQ�WR�LW"�:HOO��OHW
V�FUHDWH�D
IXQFWLRQ�WKDW�PDWFKHV�WKH�IXQF���VLJQDWXUH��QR�DUJXPHQWV��QR�UHWXUQ��

IXQF�6ZLP��^�
��IPW�3ULQWOQ��6ZLPPLQJ����
`�

7KDW
V�DOO��7KH�6ZLP���IXQFWLRQ�WDNHV�QR�DUJXPHQWV�DQG�UHWXUQV�QRWKLQJ��VR�LW�FDQ�EH�XVHG�DV�WKH
0\6ZLP�ILHOG�LQ�WKH�&RPSRVLWH6ZLPPHU$�VWUXFW�

VZLPPHU�� �&RPSRVLWH6ZLPPHU$^�
��0\6ZLP��6ZLP��
`�

VZLPPHU�0\$WKOHWH�7UDLQ���
VZLPPHU�0\6ZLP���

%HFDXVH�ZH�KDYH�D�IXQFWLRQ�FDOOHG�6ZLP����ZH�FDQ�DVVLJQ�LW�WR�WKH�0\6ZLP�ILHOG��1RWH�WKDW
WKH�6ZLP�W\SH�GRHVQ
W�KDYH�WKH�SDUHQWKHVLV�WKDW�ZLOO�H[HFXWH�LWV�FRQWHQWV��7KLV�ZD\�ZH�WDNH�WKH�HQWLUH
IXQFWLRQ�DQG�FRS\�LW�WR�0\6ZLP�PHWKRG�

%XW�ZDLW��:H�KDYHQ
W�SDVVHG�DQ\�DWKOHWH�WR�WKH�0\$WKOHWH�ILHOG�DQG�ZH�DUH�XVLQJ�LW��,W
V�JRLQJ�WR�IDLO�
/HW
V�VHH�ZKDW�KDSSHQV�ZKHQ�ZH�H[HFXWH�WKLV�VQLSSHW�

��JR�UXQ�PDLQ�JR
7UDLQLQJ
6ZLPPLQJ�

7KDW
V�ZHLUG��LVQ
W�LW"�1RW�UHDOO\�EHFDXVH�RI�WKH�QDWXUH�RI�]HUR�LQLWLDOL]DWLRQ�LQ�*R��,I�\RX�GRQ
W�SDVV
DQ�$WKOHWH�VWUXFW�WR�WKH�&RPSRVLWH6ZLPPHU$�W\SH��WKH�FRPSLOHU�ZLOO�FUHDWH�RQH�ZLWK�LWV�YDOXHV�]HUR�
LQLWLDOL]HG��WKDW�LV��DQ�$WKOHWH�VWUXFW�ZLWK�LWV�ILHOGV�LQLWLDOL]HG�WR�]HUR��&KHFN�RXW�&KDSWHU����5HDG\���
6WHDG\����*R��WR�UHFDOO�]HUR�LQLWLDOL]DWLRQ�LI�WKLV�VHHPV�FRQIXVLQJ��&RQVLGHU�WKH�&RPSRVLWH6ZLPPHU$
VWUXFW�FRGH�DJDLQ�

W\SH�&RPSRVLWH6ZLPPHU$�VWUXFW^�
��0\$WKOHWH�$WKOHWH�
��0\6ZLP����IXQF���
`�

1RZ�ZH�KDYH�D�SRLQWHU�WR�D�IXQFWLRQ�VWRUHG�LQ�WKH�0\6ZLP�ILHOG��:H�FDQ�DVVLJQ�WKH�6ZLP�IXQFWLRQ�WKH
VDPH�ZD\��EXW�ZLWK�DQ�H[WUD�VWHS�

ORFDO6ZLP�� �6ZLP�
�
VZLPPHU�� �&RPSRVLWH6ZLPPHU$^�



��0\6ZLP��ORFDO6ZLP��
`�
�
VZLPPHU�0\$WKOHWH�7UDLQ���
VZLPPHU�0\6ZLP����

)LUVW��ZH�QHHG�D�YDULDEOH�WKDW�FRQWDLQV�WKH�IXQFWLRQ�6ZLP��7KLV�LV�EHFDXVH�D�IXQFWLRQ�GRHVQ
W�KDYH�DQ
DGGUHVV�WR�SDVV�LW�WR�WKH�&RPSRVLWH6ZLPPHU$�W\SH��7KHQ��WR�XVH�WKLV�IXQFWLRQ�ZLWKLQ�WKH�VWUXFW��ZH
KDYH�WR�PDNH�D�WZR�VWHS�FDOO�

:KDW�DERXW�RXU�ILVK�SUREOHP"�:LWK�RXU�6ZLP�IXQFWLRQ��LW�LV�QRW�D�SUREOHP�DQ\PRUH��)LUVW��ZH�FUHDWH
WKH�$QLPDO�VWUXFW�

W\SH�$QLPDO�VWUXFW^`�
�
IXQF��U�$QLPDO�(DW���^�
��SULQWOQ��(DWLQJ���
`�

7KHQ�ZH
OO�FUHDWH�D�6KDUN�REMHFW�WKDW�HPEHGV�WKH�$QLPDO�REMHFW�

W\SH�6KDUN�VWUXFW^�
��$QLPDO�
��6ZLP�IXQF���
`�

:DLW�D�VHFRQG��:KHUH�LV�WKH�ILHOG�QDPH�RI�WKH�$QLPDO�W\SH"�'LG�\RX�UHDOL]H�WKDW�,�XVHG�WKH�ZRUG
HPEHG�LQ�WKH�SUHYLRXV�SDUDJUDSK"�7KLV�LV�EHFDXVH��LQ�*R��\RX�FDQ�DOVR�HPEHG�REMHFWV�ZLWKLQ�REMHFWV
WR�PDNH�LW�ORRN�D�ORW�OLNH�LQKHULWDQFH��7KDW�LV��ZH�ZRQ
W�KDYH�WR�H[SOLFLWO\�FDOO�WKH�ILHOG�QDPH�WR�KDYH
DFFHVV�WR�LWV�ILHOGV�DQG�PHWKRG�EHFDXVH�WKH\
OO�EH�SDUW�RI�XV��6R�WKH�IROORZLQJ�FRGH�ZLOO�EH�SHUIHFWO\
RND\�

ILVK�� �6KDUN^�
��6ZLP��6ZLP��
`�
�
ILVK�(DW���
ILVK�6ZLP���

1RZ�ZH�KDYH�DQ�$QLPDO�W\SH��ZKLFK�LV�]HUR�LQLWLDOL]HG�DQG�HPEHGGHG��7KLV�LV�ZK\�,�FDQ�FDOO�WKH�(DW
PHWKRG�RI�WKH�$QLPDO�VWUXFW�ZLWKRXW�FUHDWLQJ�LW�RU�XVLQJ�WKH�LQWHUPHGLDWH�ILHOG�QDPH��7KH�RXWSXW�RI�WKLV
VQLSSHW�LV�WKH�IROORZLQJ�

��JR�UXQ�PDLQ�JR�
(DWLQJ�
6ZLPPLQJ�

)LQDOO\��WKHUH�LV�D�WKLUG�PHWKRG�WR�XVH�WKH�&RPSRVLWH�SDWWHUQ��:H�FRXOG�FUHDWH�D�6ZLPPHU�LQWHUIDFH
ZLWK�D�6ZLP�PHWKRG�DQG�D�6ZLPPHU,PSO�W\SH�WR�HPEHG�LW�LQ�WKH�DWKOHWH�VZLPPHU�

W\SH�6ZLPPHU�LQWHUIDFH�^�



��6ZLP���
`�
W\SH�7UDLQHU�LQWHUIDFH�^�
��7UDLQ���
`�
�
W\SH�6ZLPPHU,PSO�VWUXFW^`�
IXQF��V�6ZLPPHU,PSO��6ZLP��^�
��SULQWOQ��6ZLPPLQJ����
`�
�
W\SH�&RPSRVLWH6ZLPPHU%�VWUXFW^�
��7UDLQHU�
��6ZLPPHU�
`�

:LWK�WKLV�PHWKRG��\RX�KDYH�PRUH�H[SOLFLW�FRQWURO�RYHU�REMHFW�FUHDWLRQ��7KH�6ZLPPHU�ILHOG�LV
HPEHGGHG��EXW�ZRQ
W�EH�]HUR�LQLWLDOL]HG�DV�LW�LV�D�SRLQWHU�WR�DQ�LQWHUIDFH��7KH�FRUUHFW�XVH�RI�WKLV
DSSURDFK�ZLOO�EH�WKH�IROORZLQJ�

VZLPPHU�� �&RPSRVLWH6ZLPPHU%^�
��	$WKOHWH^`��
��	6ZLPPHU,PSO^`��
`�
�
VZLPPHU�7UDLQ���
VZLPPHU�6ZLP���

$QG�WKH�RXWSXW�IRU�&RPSRVLWH6ZLPPHU%�LV�WKH�IROORZLQJ��DV�H[SHFWHG�

��JR�UXQ�PDLQ�JR
7UDLQLQJ
6ZLPPLQJ�

:KLFK�DSSURDFK�LV�EHWWHU"�:HOO��,�KDYH�D�SHUVRQDO�SUHIHUHQFH��ZKLFK�VKRXOGQ
W�EH�FRQVLGHUHG�WKH�UXOH
RI�WKXPE��,Q�P\�RSLQLRQ��WKH�LQWHUIDFHV�DSSURDFK�LV�WKH�EHVW�IRU�TXLWH�D�IHZ�UHDVRQV��EXW�PDLQO\�IRU
H[SOLFLWQHVV��)LUVW�RI�DOO��\RX�DUH�ZRUNLQJ�ZLWK�LQWHUIDFHV��ZKLFK�DUH�SUHIHUUHG�LQVWHDG�RI�VWUXFWV�
6HFRQG��\RX�DUHQ
W�OHDYLQJ�SDUWV�RI�\RXU�FRGH�WR�WKH�]HUR�LQLWLDOL]DWLRQ�IHDWXUH�RI�WKH�FRPSLOHU��,W
V�D
UHDOO\�SRZHUIXO�IHDWXUH��EXW�RQH�WKDW�PXVW�EH�XVHG�ZLWK�FDUH��EHFDXVH�LW�FDQ�OHDG�WR�UXQWLPH�SUREOHPV
ZKLFK�\RX
OO�ILQG�DW�FRPSLOH�WLPH�ZKHQ�ZRUNLQJ�ZLWK�LQWHUIDFHV��,Q�GLIIHUHQW�VLWXDWLRQV��]HUR�
LQLWLDOL]DWLRQ�ZLOO�VDYH�\RX�DW�UXQWLPH��LQ�IDFW��%XW�,�SUHIHU�WR�ZRUN�ZLWK�LQWHUIDFHV�DV�PXFK�DV
SRVVLEOH��VR�WKLV�LV�QRW�DFWXDOO\�RQH�RI�WKH�RSWLRQV�

%LQDU\�7UHH�FRPSRVLWLRQV
$QRWKHU�YHU\�FRPPRQ�DSSURDFK�WR�WKH�&RPSRVLWH�SDWWHUQ�LV�ZKHQ�ZRUNLQJ�ZLWK�%LQDU\�7UHH
VWUXFWXUHV��,Q�D�%LQDU\�7UHH��\RX�QHHG�WR�VWRUH�LQVWDQFHV�RI�LWVHOI�LQ�D�ILHOG�

W\SH�7UHH�VWUXFW�^�
��/HDI9DOXH�LQW�



��5LJKW�����7UHH�
��/HIW������7UHH�
`�

7KLV�LV�VRPH�NLQG�RI�UHFXUVLYH�FRPSRVLWLQJ��DQG��EHFDXVH�RI�WKH�QDWXUH�RI�UHFXUVLYLW\��ZH�PXVW�XVH
SRLQWHUV�VR�WKDW�WKH�FRPSLOHU�NQRZV�KRZ�PXFK�PHPRU\�LW�PXVW�UHVHUYH�IRU�WKLV�VWUXFW��2XU�7UHH�VWUXFW
VWRUHG�D�/HDI9DOXH�REMHFW�IRU�HDFK�LQVWDQFH�DQG�D�QHZ�7UHH�LQ�LWV�5LJKW�DQG�/HIW�ILHOGV�

:LWK�WKLV�VWUXFWXUH��ZH�FRXOG�FUHDWH�DQ�REMHFW�OLNH�WKLV�

URRW�� �7UHH^�
��/HDI9DOXH�����
��5LJKW�	7UHH^�
����/HDI9DOXH�����
����5LJKW��	�7UHH^����QLO��QLO�`��
����/HIW��QLO��
��`��
��/HIW�	7UHH^����QLO��QLO�`��
`�

:H�FDQ�SULQW�WKH�FRQWHQWV�RI�LWV�GHHSHVW�EUDQFK�OLNH�WKLV�

IPW�3ULQWOQ�URRW�5LJKW�5LJKW�/HDI9DOXH��
�
��JR�UXQ�PDLQ�JR�
�

&RPSRVLWH�SDWWHUQ�YHUVXV�LQKHULWDQFH
:KHQ�XVLQJ�WKH�&RPSRVLWH�GHVLJQ�SDWWHUQ�LQ�*R��\RX�PXVW�EH�YHU\�FDUHIXO�QRW�WR�FRQIXVH�LW�ZLWK
LQKHULWDQFH��)RU�H[DPSOH��ZKHQ�\RX�HPEHG�D�3DUHQW�VWUXFW�ZLWKLQ�D�6RQ�VWUXFW��OLNH�LQ�WKH�IROORZLQJ
H[DPSOH�

W\SH�3DUHQW�VWUXFW�^�
��6RPH)LHOG�LQW�
`�
�
W\SH�6RQ�VWUXFW�^�
��3DUHQW�
`�

<RX�FDQQRW�FRQVLGHU�WKDW�WKH�6RQ�VWUXFW�LV�DOVR�WKH�3DUHQW�VWUXFW��:KDW�WKLV�PHDQV�LV�WKDW�\RX�FDQQRW
SDVV�DQ�LQVWDQFH�RI�WKH�6RQ�VWUXFW�WR�D�IXQFWLRQ�WKDW�LV�H[SHFWLQJ�D�3DUHQW�VWUXFW�OLNH�WKH�IROORZLQJ�

IXQF�*HW3DUHQW)LHOG�S�3DUHQW��LQW^�
��IPW�3ULQWOQ�S�6RPH)LHOG��
`�

:KHQ�\RX�WU\�WR�SDVV�D�6RQ�LQVWDQFH�WR�WKH�*HW3DUHQW)LHOG�PHWKRG��\RX�ZLOO�JHW�WKH�IROORZLQJ�HUURU
PHVVDJH�



FDQQRW�XVH�VRQ��W\SH�6RQ��DV�W\SH�3DUHQW�LQ�DUJXPHQW�WR�*HW3DUHQW)LHOG

7KLV��LQ�IDFW��PDNHV�D�ORW�RI�VHQVH��:KDW
V�WKH�VROXWLRQ�IRU�WKLV"�:HOO��\RX�FDQ�VLPSO\�FRPSRVLWH�WKH
6RQ��VWUXFW�ZLWK�WKH�SDUHQW�ZLWKRXW�HPEHGGLQJ�VR�WKDW�\RX�FDQ�DFFHVV�WKH�3DUHQW�LQVWDQFH�ODWHU�

W\SH�6RQ�VWUXFW�^�
��3�3DUHQW�
`�

6R�QRZ�\RX�FRXOG�XVH�WKH�3�ILHOG�WR�SDVV�LW�WR�WKH�*HW3DUHQW)LHOG�PHWKRG�

VRQ�� �6RQ^`�
*HW3DUHQW)LHOG�VRQ�3��

)LQDO�ZRUGV�RQ�WKH�&RPSRVLWH�SDWWHUQ
$W�WKLV�SRLQW��\RX�VKRXOG�EH�UHDOO\�FRPIRUWDEOH�XVLQJ�WKH�&RPSRVLWH�GHVLJQ�SDWWHUQ��,W
V�D�YHU\
LGLRPDWLF�*R�IHDWXUH��DQG�WKH�VZLWFK�IURP�D�SXUH�REMHFW�RULHQWHG�ODQJXDJH�LV�QRW�YHU\�SDLQIXO��7KH
&RPSRVLWH�GHVLJQ�SDWWHUQ�PDNHV�RXU�VWUXFWXUHV�SUHGLFWDEOH�EXW�DOVR�DOORZV�XV�WR�FUHDWH�PRVW�RI�WKH
GHVLJQ�SDWWHUQV�DV�ZH�ZLOO�VHH�LQ�ODWHU�FKDSWHUV�



$GDSWHU�GHVLJQ�SDWWHUQ
2QH�RI�WKH�PRVW�FRPPRQO\�XVHG�VWUXFWXUDO�SDWWHUQV�LV�WKH�$GDSWHU�SDWWHUQ��/LNH�LQ�UHDO�OLIH��ZKHUH�\RX
KDYH�SOXJ�DGDSWHUV�DQG�EROW�DGDSWHUV��LQ�*R��DQ�DGDSWHU�ZLOO�DOORZ�XV�WR�XVH�VRPHWKLQJ�WKDW�ZDVQ
W
EXLOW�IRU�D�VSHFLILF�WDVN�DW�WKH�EHJLQQLQJ�

'HVFULSWLRQ
7KH�$GDSWHU�SDWWHUQ�LV�YHU\�XVHIXO�ZKHQ��IRU�H[DPSOH��DQ�LQWHUIDFH�JHWV�RXWGDWHG�DQG�LW
V�QRW�SRVVLEOH
WR�UHSODFH�LW�HDVLO\�RU�IDVW��,QVWHDG��\RX�FUHDWH�D�QHZ�LQWHUIDFH�WR�GHDO�ZLWK�WKH�FXUUHQW�QHHGV�RI�\RXU
DSSOLFDWLRQ��ZKLFK��XQGHU�WKH�KRRG��XVHV�LPSOHPHQWDWLRQV�RI�WKH�ROG�LQWHUIDFH�

$GDSWHU�DOVR�KHOSV�XV�WR�PDLQWDLQ�WKH�RSHQ�FORVHG�SULQFLSOH�LQ�RXU�DSSV��PDNLQJ�WKHP�PRUH
SUHGLFWDEOH�WRR��7KH\�DOVR�DOORZ�XV�WR�ZULWH�FRGH�ZKLFK�XVHV�VRPH�EDVH�WKDW�ZH�FDQ
W�PRGLI\�

1RWH

7KH�RSHQ�FORVHG�SULQFLSOH�ZDV�ILUVW�VWDWHG�E\�%HUWUDQG�0H\HU�LQ�KLV�ERRN�2EMHFW�2ULHQWHG�6RIWZDUH
&RQVWUXFWLRQ��+H�VWDWHG�WKDW�FRGH�VKRXOG�EH�RSHQ�WR�QHZ�IXQFWLRQDOLW\��EXW�FORVHG�WR�PRGLILFDWLRQV�
:KDW�GRHV�LW�PHDQ"�:HOO��LW�LPSOLHV�D�IHZ�WKLQJV��2Q�RQH�KDQG��ZH�VKRXOG�WU\�WR�ZULWH�FRGH�WKDW�LV
H[WHQVLEOH�DQG�QRW�RQO\�RQH�WKDW�ZRUNV��$W�WKH�VDPH�WLPH��ZH�VKRXOG�WU\�QRW�WR�PRGLI\�WKH�VRXUFH�FRGH
�\RXUV�RU�RWKHU�SHRSOH
V��DV�PXFK�DV�ZH�FDQ��EHFDXVH�ZH�DUHQ
W�DOZD\V�DZDUH�RI�WKH�LPSOLFDWLRQV�RI
WKLV�PRGLILFDWLRQ��-XVW�NHHS�LQ�PLQG�WKDW�H[WHQVLELOLW\�LQ�FRGH�LV�RQO\�SRVVLEOH�WKURXJK�WKH�XVH�RI
GHVLJQ�SDWWHUQV�DQG�LQWHUIDFH�RULHQWHG�SURJUDPPLQJ�

2EMHFWLYHV
7KH�$GDSWHU�GHVLJQ�SDWWHUQ�ZLOO�KHOS�\RX�ILW�WKH�QHHGV�RI�WZR�SDUWV�RI�WKH�FRGH�WKDW�DUH�LQFRPSDWLEOH
DW�ILUVW��7KLV�LV�WKH�NH\�WR�EHLQJ�NHSW�LQ�PLQG�ZKHQ�GHFLGLQJ�LI�WKH�$GDSWHU�SDWWHUQ�LV�D�JRRG�GHVLJQ�IRU
\RXU�SUREOHP��WZR�LQWHUIDFHV�WKDW�DUH�LQFRPSDWLEOH��EXW�ZKLFK�PXVW�ZRUN�WRJHWKHU��DUH�JRRG
FDQGLGDWHV�IRU�DQ�$GDSWHU�SDWWHUQ��EXW�WKH\�FRXOG�DOVR�XVH�WKH�IDFDGH�SDWWHUQ��IRU�H[DPSOH��

8VLQJ�DQ�LQFRPSDWLEOH�LQWHUIDFH�ZLWK�DQ�$GDSWHU�REMHFW
)RU�RXU�H[DPSOH��ZH�ZLOO�KDYH�DQ�ROG�3ULQWHU�LQWHUIDFH�DQG�D�QHZ�RQH��8VHUV�RI�WKH�QHZ�LQWHUIDFH
GRQ
W�H[SHFW�WKH�VLJQDWXUH�WKDW�WKH�ROG�RQH�KDV��DQG�ZH�QHHG�DQ�$GDSWHU�VR�WKDW�XVHUV�FDQ�VWLOO�XVH�ROG
LPSOHPHQWDWLRQV�LI�QHFHVVDU\��WR�ZRUN�ZLWK�VRPH�OHJDF\�FRGH��IRU�H[DPSOH��

5HTXLUHPHQWV�DQG�DFFHSWDQFH�FULWHULD
+DYLQJ�DQ�ROG�LQWHUIDFH�FDOOHG�/HJDF\3ULQWHU�DQG�D�QHZ�RQH�FDOOHG�0RGHUQ3ULQWHU��FUHDWH�D
VWUXFWXUH�WKDW�LPSOHPHQWV�WKH�0RGHUQ3ULQWHU�LQWHUIDFH�DQG�FDQ�XVH�WKH�/HJDF\3ULQWHU�LQWHUIDFH�DV
GHVFULEHG�LQ�WKH�IROORZLQJ�VWHSV�



��� &UHDWH�DQ�$GDSWHU�REMHFW�WKDW�LPSOHPHQWV�WKH�0RGHUQ3ULQWHU�LQWHUIDFH�
��� 7KH�QHZ�$GDSWHU�REMHFW�PXVW�FRQWDLQ�DQ�LQVWDQFH�RI�WKH�/HJDF\3ULQWHU�LQWHUIDFH�
��� :KHQ�XVLQJ�0RGHUQ3ULQWHU��LW�PXVW�FDOO�WKH�/HJDF\3ULQWHU�LQWHUIDFH�XQGHU�WKH�KRRG��SUHIL[LQJ

LW�ZLWK�WKH�WH[W�$GDSWHU�

8QLW�WHVWLQJ�RXU�3ULQWHU�DGDSWHU
:H�ZLOO�ZULWH�WKH�OHJDF\�FRGH�ILUVW��EXW�ZH�ZRQ
W�WHVW�LW�DV�ZH�VKRXOG�LPDJLQH�WKDW�LW�LVQ
W�RXU�FRGH�

W\SH�/HJDF\3ULQWHU�LQWHUIDFH�^�
��3ULQW�V�VWULQJ��VWULQJ�
`�
W\SH�0\/HJDF\3ULQWHU�VWUXFW�^`�
�
IXQF��O�0\/HJDF\3ULQWHU��3ULQW�V�VWULQJ���QHZ0VJ�VWULQJ��^�
��QHZ0VJ� �IPW�6SULQWI��/HJDF\�3ULQWHU���V?Q���V��
��SULQWOQ�QHZ0VJ��
��UHWXUQ�
`�

7KH�OHJDF\�LQWHUIDFH�FDOOHG�/HJDF\3ULQWHU�KDV�D�3ULQW�PHWKRG�WKDW�DFFHSWV�D�VWULQJ�DQG�UHWXUQV�D
PHVVDJH��2XU�0\/HJDF\3ULQWHU�VWUXFW�LPSOHPHQWV�WKH�/HJDF\3ULQWHU�LQWHUIDFH�DQG�PRGLILHV�WKH
SDVVHG�VWULQJ�E\�SUHIL[LQJ�WKH�WH[W�/HJDF\�3ULQWHU���$IWHU�PRGLI\LQJ�WKH�WH[W�
WKH�0\/HJDF\3ULQWHU�VWUXFW�SULQWV�WKH�WH[W�RQ�WKH�FRQVROH��DQG�WKHQ�UHWXUQV�LW�

1RZ�ZH
OO�GHFODUH�WKH�QHZ�LQWHUIDFH�WKDW�ZH
OO�KDYH�WR�DGDSW�

W\SH�0RGHUQ3ULQWHU�LQWHUIDFH�^�
��3ULQW6WRUHG���VWULQJ�
`�

,Q�WKLV�FDVH��WKH�QHZ�3ULQW6WRUHG�PHWKRG�GRHVQ
W�DFFHSW�DQ\�VWULQJ�DV�DQ�DUJXPHQW��EHFDXVH�LW�ZLOO
KDYH�WR�EH�VWRUHG�LQ�WKH�LPSOHPHQWHUV�LQ�DGYDQFH��:H�ZLOO�FDOO�RXU�$GDSWHU
SDWWHUQ
V�3ULQWHU$GDSWHU�LQWHUIDFH�

W\SH�3ULQWHU$GDSWHU�VWUXFW^�
��2OG3ULQWHU�/HJDF\3ULQWHU�
��0VJ��������VWULQJ�
`�
IXQF�S�3ULQWHU$GDSWHU��3ULQW6WRUHG����QHZ0VJ�VWULQJ��^�
��UHWXUQ�
`�

$V�PHQWLRQHG�HDUOLHU��WKH�3ULQWHU$GDSWHU�DGDSWHU�PXVW�KDYH�D�ILHOG�WR�VWRUH�WKH�VWULQJ�WR�SULQW��,W
PXVW�DOVR�KDYH�D�ILHOG�WR�VWRUH�DQ�LQVWDQFH�RI�WKH�/HJDF\3ULQWHU�DGDSWHU��6R�OHW
V�ZULWH�WKH�XQLW�WHVWV�

IXQF�7HVW$GDSWHU�W�WHVWLQJ�7�^�
��PVJ�� ��+HOOR�:RUOG���

:H�ZLOO�XVH�WKH�PHVVDJH�+HOOR�:RUOG��IRU�RXU�DGDSWHU��:KHQ�XVLQJ�WKLV�PHVVDJH�ZLWK�DQ�LQVWDQFH�RI



WKH�0\/HJDF\3ULQWHU�VWUXFW��LW�SULQWV�WKH�WH[W�/HJDF\�3ULQWHU��+HOOR�:RUOG��

DGDSWHU�� �3ULQWHU$GDSWHU^2OG3ULQWHU��	0\/HJDF\3ULQWHU^`��0VJ��PVJ`�

:H�FUHDWHG�DQ�LQVWDQFH�RI�WKH�3ULQWHU$GDSWHU�LQWHUIDFH�FDOOHG�DGDSWHU��:H�SDVVHG�DQ�LQVWDQFH�RI
WKH�0\/HJDF\3ULQWHU�VWUXFW�DV�WKH�/HJDF\3ULQWHU�ILHOG�FDOOHG�2OG3ULQWHU��$OVR��ZH�VHW�WKH
PHVVDJH�ZH�ZDQW�WR�SULQW�LQ�WKH�0VJ�ILHOG�

UHWXUQHG0VJ�� �DGDSWHU�3ULQW6WRUHG���

LI�UHWXUQHG0VJ�� ��/HJDF\�3ULQWHU��$GDSWHU��+HOOR�:RUOG�?Q��^�
��W�(UURUI��0HVVDJH�GLGQ
W�PDWFK���V?Q���UHWXUQHG0VJ��
`�

7KHQ�ZH�XVHG�WKH�3ULQW6WRUHG�PHWKRG�RI�WKH�0RGHUQ3ULQWHU�LQWHUIDFH��WKLV�PHWKRG�GRHVQ
W�DFFHSW
DQ\�DUJXPHQW�DQG�PXVW�UHWXUQ�WKH�PRGLILHG�VWULQJ��:H�NQRZ�WKDW�WKH�0\/HJDF\3ULQWHU�VWUXFW�UHWXUQV
WKH�SDVVHG�VWULQJ�SUHIL[HG�ZLWK�WKH�WH[W�/HJDF\3ULQWHU���DQG�WKH�DGDSWHU�ZLOO�SUHIL[�LW�ZLWK�WKH�WH[W
$GDSWHU��6R��LQ�WKH�HQG��ZH�PXVW�KDYH�WKH�WH[W�/HJDF\�3ULQWHU��$GDSWHU��+HOOR�:RUOG�?Q�

$V�ZH�DUH�VWRULQJ�DQ�LQVWDQFH�RI�DQ�LQWHUIDFH��ZH�PXVW�DOVR�FKHFN�WKDW�ZH�KDQGOH�WKH�VLWXDWLRQ�ZKHUH
WKH�SRLQWHU�LV�QLO��7KLV�LV�GRQH�ZLWK�WKH�IROORZLQJ�WHVW�

DGDSWHU� �3ULQWHU$GDSWHU^2OG3ULQWHU��QLO��0VJ��PVJ`�
UHWXUQHG0VJ� �DGDSWHU�3ULQW6WRUHG���

LI�UHWXUQHG0VJ�� ��+HOOR�:RUOG���^�
��W�(UURUI��0HVVDJH�GLGQ
W�PDWFK���V?Q���UHWXUQHG0VJ��
`�

,I�ZH�GRQ
W�SDVV�DQ�LQVWDQFH�RI�WKH�/HJDF\3ULQWHU�LQWHUIDFH��WKH�$GDSWHU�PXVW�LJQRUH�LWV�DGDSW�QDWXUH�
DQG�VLPSO\�SULQW�DQG�UHWXUQ�WKH�RULJLQDO�PHVVDJH��7LPH�WR�UXQ�RXU�WHVWV��FRQVLGHU�WKH�IROORZLQJ�

��JR�WHVW��Y��
   �581���7HVW$GDSWHU
����)$,/��7HVW$GDSWHU������V�
��������DGDSWHUBWHVW�JR�����0HVVDJH�GLGQ
W�PDWFK��
��������DGDSWHUBWHVW�JR�����0HVVDJH�GLGQ
W�PDWFK��
)$,/
H[LW�VWDWXV��
)$,/

,PSOHPHQWDWLRQ
7R�PDNH�RXU�VLQJOH�WHVW�SDVV��ZH�PXVW�UHXVH�WKH�ROG�0\/HJDF\3ULQWHU�WKDW�LV�VWRUHG�LQ
3ULQWHU$GDSWHU�VWUXFW�

W\SH�3ULQWHU$GDSWHU�VWUXFW^�
��2OG3ULQWHU�/HJDF\3ULQWHU�
��0VJ��������VWULQJ�
`�



�
IXQF�S�3ULQWHU$GDSWHU��3ULQW6WRUHG����QHZ0VJ�VWULQJ��^�
��LI�S�2OG3ULQWHU�� �QLO�^�
����QHZ0VJ� �IPW�6SULQWI��$GDSWHU���V���S�0VJ��
����QHZ0VJ� �S�2OG3ULQWHU�3ULQW�QHZ0VJ��
��`�
��HOVH�^�
����QHZ0VJ� �S�0VJ�
��`�
UHWXUQ�
`�

,Q�WKH�3ULQW6WRUHG�PHWKRG��ZH�FKHFN�ZKHWKHU�ZH�DFWXDOO\�KDYH�DQ�LQVWDQFH�RI�D�/HJDF\3ULQWHU��,Q
WKLV�FDVH��ZH�FRPSRVH�D�QHZ�VWULQJ�ZLWK�WKH�VWRUHG�PHVVDJH�DQG�WKH�$GDSWHU�SUHIL[�WR�VWRUH�LW�LQ�WKH
UHWXUQLQJ�YDULDEOH��FDOOHG�QHZ0VJ���7KHQ�ZH�XVH�WKH�SRLQWHU�WR�WKH�0\/HJDF\3ULQWHU�VWUXFW�WR�SULQW
WKH�FRPSRVHG�PHVVDJH�XVLQJ�WKH�/HJDF\3ULQWHU�LQWHUIDFH�

,Q�FDVH�WKHUH�LV�QR�/HJDF\3ULQWHU�LQVWDQFH�VWRUHG�LQ�WKH�2OG3ULQWHU�ILHOG��ZH�VLPSO\�DVVLJQ�WKH
VWRUHG�PHVVDJH�WR�WKH�UHWXUQLQJ�YDULDEOH�QHZ0VJ�DQG�UHWXUQ�WKH�PHWKRG��7KLV�VKRXOG�EH�HQRXJK�WR�SDVV
RXU�WHVWV�

��JR�WHVW��Y��
   �581���7HVW$GDSWHU
/HJDF\�3ULQWHU��$GDSWHU��+HOOR�:RUOG�
����3$66��7HVW$GDSWHU������V�
3$66
RN

3HUIHFW��1RZ�ZH�FDQ�VWLOO�XVH�WKH�ROG�/HJDF\3ULQWHU�LQWHUIDFH�E\�XVLQJ�WKLV�$GDSWHU�ZKLOH�ZH�XVH
WKH�0RGHUQ3ULQWHU�LQWHUIDFH�IRU�IXWXUH�LPSOHPHQWDWLRQV��-XVW�NHHS�LQ�PLQG�WKDW�WKH�$GDSWHU�SDWWHUQ
PXVW�LGHDOO\�MXVW�SURYLGH�WKH�ZD\�WR�XVH�WKH�ROG�/HJDF\3ULQWHU�DQG�QRWKLQJ�HOVH��7KLV�ZD\��LWV�VFRSH
ZLOO�EH�PRUH�HQFDSVXODWHG�DQG�PRUH�PDLQWDLQDEOH�LQ�WKH�IXWXUH�

([DPSOHV�RI�WKH�$GDSWHU�SDWWHUQ�LQ�*R
V�VRXUFH�FRGH
<RX�FDQ�ILQG�$GDSWHU�LPSOHPHQWDWLRQV�DW�PDQ\�SODFHV�LQ�WKH�*R�ODQJXDJH
V�VRXUFH�FRGH��7KH�IDPRXV
KWWS�+DQGOHU�LQWHUIDFH�KDV�D�YHU\�LQWHUHVWLQJ�DGDSWHU�LPSOHPHQWDWLRQ��$�YHU\�VLPSOH��+HOOR�:RUOG
VHUYHU�LQ�*R�LV�XVXDOO\�GRQH�OLNH�WKLV�

SDFNDJH�PDLQ�
�
LPSRUW���
�����IPW��
�����ORJ��
�����QHW�KWWS��
��
W\SH�0\6HUYHU�VWUXFW^�
��0VJ�VWULQJ�
`�
IXQF��P�0\6HUYHU��6HUYH+773�Z�KWWS�5HVSRQVH:ULWHU�U�KWWS�5HTXHVW�^�



��IPW�)SULQWI�Z���+HOOR��:RUOG���
`�
�
IXQF�PDLQ���^�
��VHUYHU�� �	0\6HUYHU^�
��0VJ��+HOOR��:RUOG���
`�
�
KWWS�+DQGOH������VHUYHU���
ORJ�)DWDO�KWWS�/LVWHQ$QG6HUYH����������QLO���
`�

7KH�+773�SDFNDJH�KDV�D�IXQFWLRQ�FDOOHG�+DQGOH��OLNH�D�VWDWLF�PHWKRG�LQ�-DYD��WKDW�DFFHSWV�WZR
SDUDPHWHUV��D�VWULQJ�WR�UHSUHVHQW�WKH�URXWH�DQG�D�+DQGOHU�LQWHUIDFH��7KH�+DQGOHU�LQWHUIDFH�LV�OLNH�WKH
IROORZLQJ�

W\SH�+DQGOHU�LQWHUIDFH�^�
��6HUYH+773�5HVSRQVH:ULWHU��5HTXHVW��
`�

:H�QHHG�WR�LPSOHPHQW�D�6HUYH+773�PHWKRG�WKDW�WKH�VHUYHU�VLGH�RI�DQ�+773�FRQQHFWLRQ�ZLOO�XVH�WR
H[HFXWH�LWV�FRQWH[W��%XW�WKHUH�LV�DOVR�D�IXQFWLRQ�+DQGOHU)XQF�WKDW�DOORZV�\RX�WR�GHILQH�VRPH�HQGSRLQW
EHKDYLRU�

IXQF�PDLQ���^�
��KWWS�+DQGOH)XQF������IXQF�Z�KWWS�5HVSRQVH:ULWHU��U�KWWS�5HTXHVW��^�
����IPW�)SULQWI�Z���+HOOR��:RUOG���
��`��
�
��ORJ�)DWDO�KWWS�/LVWHQ$QG6HUYH����������QLO���
`�

7KH�+DQGOH)XQF�IXQFWLRQ�LV�DFWXDOO\�SDUW�RI�DQ�DGDSWHU�IRU�XVLQJ�IXQFWLRQV�GLUHFWO\�DV�6HUYH+773
LPSOHPHQWDWLRQV��5HDG�WKH�ODVW�VHQWHQFH�VORZO\�DJDLQ��FDQ�\RX�JXHVV�KRZ�LW�LV�GRQH"

W\SH�+DQGOHU)XQF�IXQF�5HVSRQVH:ULWHU��5HTXHVW��
�
IXQF��I�+DQGOHU)XQF��6HUYH+773�Z�5HVSRQVH:ULWHU��U�5HTXHVW��^�
��I�Z��U��
`�

:H�FDQ�GHILQH�D�W\SH�WKDW�LV�D�IXQFWLRQ�LQ�WKH�VDPH�ZD\�WKDW�ZH�GHILQH�D�VWUXFW��:H�PDNH�WKLV�IXQFWLRQ�
W\SH�WR�LPSOHPHQW�WKH�6HUYH+773�PHWKRG��)LQDOO\��IURP�WKH�6HUYH+773�IXQFWLRQ��ZH�FDOO�WKH�UHFHLYHU
LWVHOI�I�Z��U��

<RX�KDYH�WR�WKLQN�DERXW�WKH�LPSOLFLW�LQWHUIDFH�LPSOHPHQWDWLRQ�RI�*R��:KHQ�ZH�GHILQH�D�IXQFWLRQ�OLNH
IXQF�5HVSRQVH:ULWHU��5HTXHVW���LW�LV�LPSOLFLWO\�EHLQJ�UHFRJQL]HG�DV�+DQGOHU)XQF��$QG
EHFDXVH�WKH�+DQGOH)XQF�IXQFWLRQ�LPSOHPHQWV�WKH�+DQGOHU�LQWHUIDFH��RXU�IXQFWLRQ�LPSOHPHQWV�WKH
+DQGOHU�LQWHUIDFH�LPSOLFLWO\�WRR��'RHV�WKLV�VRXQG�IDPLOLDU�WR�\RX"�,I�$� �%�DQG�%� �&��WKHQ�$� �&�
,PSOLFLW�LPSOHPHQWDWLRQ�JLYHV�D�ORW�RI�IOH[LELOLW\�DQG�SRZHU�WR�*R��EXW�\RX�PXVW�DOVR�EH�FDUHIXO�



EHFDXVH�\RX�GRQ
W�NQRZ�LI�D�PHWKRG�RU�IXQFWLRQ�FRXOG�EH�LPSOHPHQWLQJ�VRPH�LQWHUIDFH�WKDW�FRXOG
SURYRNH�XQGHVLUDEOH�EHKDYLRUV�

:H�FDQ�ILQG�PRUH�H[DPSOHV�LQ�*R
V�VRXUFH�FRGH��7KH�LR�SDFNDJH�KDV�DQRWKHU�SRZHUIXO�H[DPSOH�ZLWK
WKH�XVH�RI�SLSHV��$�SLSH�LQ�/LQX[�LV�D�IORZ�PHFKDQLVP�WKDW�WDNHV�VRPHWKLQJ�RQ�WKH�LQSXW�DQG�RXWSXWV
VRPHWKLQJ�HOVH�RQ�WKH�RXWSXW��7KH�LR�SDFNDJH�KDV�WZR�LQWHUIDFHV��ZKLFK�DUH�XVHG�HYHU\ZKHUH�LQ�*R
V
VRXUFH�FRGH��WKH�LR�5HDGHU�DQG�WKH�LR�:ULWHU�LQWHUIDFH�

W\SH�5HDGHU�LQWHUIDFH�^�
��5HDG�S�>@E\WH���Q�LQW��HUU�HUURU��
`�
�
W\SH�:ULWHU�LQWHUIDFH�^�
��:ULWH�S�>@E\WH���Q�LQW��HUU�HUURU��
`�

:H�XVH�LR�5HDGHU�HYHU\ZKHUH��IRU�H[DPSOH��ZKHQ�\RX�RSHQ�D�ILOH�XVLQJ�RV�2SHQ)LOH��LW�UHWXUQV�D
ILOH��ZKLFK��LQ�IDFW��LPSOHPHQWV�WKH�LR�5HDGHU�LQWHUIDFH��:K\�LV�LW�XVHIXO"�,PDJLQH�WKDW�\RX�ZULWH�D
&RXQWHU�VWUXFW�WKDW�FRXQWV�IURP�WKH�QXPEHU�\RX�SURYLGH�WR�]HUR�

W\SH�&RXQWHU�VWUXFW�^`�
IXQF��I�&RXQWHU��&RXQW�Q�XLQW����XLQW���^�
��LI�Q�  ���^�
����SULQWOQ�VWUFRQY�,WRD�����
����UHWXUQ���
��`�
�
��FXU�� �Q�
��SULQWOQ�VWUFRQY�)RUPDW8LQW�FXU�������
��UHWXUQ�I�&RXQW�Q������
`�

,I�\RX�SURYLGH�WKH�QXPEHU���WR�WKLV�VPDOO�VQLSSHW��LW�ZLOO�SULQW�WKH�IROORZLQJ�

�
�
�

:HOO��QRW�UHDOO\�LPSUHVVLYH��:KDW�LI�,�ZDQW�WR�ZULWH�WR�D�ILOH�LQVWHDG�RI�SULQWLQJ"�:H�FDQ�LPSOHPHQW
WKLV�PHWKRG�WRR��:KDW�LI�,�ZDQW�WR�SULQW�WR�D�ILOH�DQG�WR�WKH�FRQVROH"�:HOO��ZH�FDQ�LPSOHPHQW�WKLV
PHWKRG�WRR��:H�PXVW�PRGXODUL]H�LW�D�ELW�PRUH�E\�XVLQJ�WKH�LR�:ULWHU�LQWHUIDFH�

W\SH�&RXQWHU�VWUXFW�^�
��:ULWHU�LR�:ULWHU�
`�
IXQF��I�&RXQWHU��&RXQW�Q�XLQW����XLQW���^�
��LI�Q�  ���^�
����I�:ULWHU�:ULWH�>@E\WH�VWUFRQY�,WRD�������?Q����
����UHWXUQ���
��`�
�



��FXU�� �Q�
��I�:ULWHU�:ULWH�>@E\WH�VWUFRQY�)RUPDW8LQW�FXU���������?Q����
��UHWXUQ�I�&RXQW�Q������
`
�

1RZ�ZH�SURYLGH�DQ�LR�:ULWHU�LQ�WKH�:ULWHU�ILHOG��7KLV�ZD\��ZH�FRXOG�FUHDWH�WKH�FRXQWHU�OLNH
WKLV��F�� �&RXQWHU^RV�6WGRXW`��DQG�ZH�ZLOO�JHW�D�FRQVROH�:ULWHU��%XW�ZDLW�D�VHFRQG��ZH�KDYHQ
W
VROYHG�WKH�LVVXH�ZKHUH�ZH�ZDQWHG�WR�WDNH�WKH�FRXQW�WR�PDQ\�:ULWHU�FRQVROHV��%XW�ZH�FDQ�ZULWH�D
QHZ�$GDSWHU�ZLWK�DQ�LR�:ULWHU�DQG��XVLQJ�D�3LSH���WR�FRQQHFW�D�UHDGHU�ZLWK�D�ZULWHU��ZH�FDQ�UHDG
RQ�WKH�RSSRVLWH�H[WUHPH��7KLV�ZD\��\RX�FDQ�VROYH�WKH�LVVXH�ZKHUH�WKHVH�WZR�LQWHUIDFHV��5HDGHU�DQG
:ULWHU��ZKLFK�DUH�LQFRPSDWLEOH��FDQ�EH�XVHG�WRJHWKHU�

,Q�IDFW��ZH�GRQ
W�QHHG�WR�ZULWH�WKH�$GDSWHU��WKH�*R
V�LR�OLEUDU\�KDV�RQH�IRU�XV�LQ�LR�3LSH����7KH�SLSH
ZLOO�DOORZ�XV�WR�FRQYHUW�D�5HDGHU�WR�D�:ULWHU�LQWHUIDFH��7KH�LR�3LSH���PHWKRG�ZLOO�SURYLGH�XV�D
:ULWHU��WKH�HQWUDQFH�RI�WKH�SLSH��DQG�D�5HDGHU��WKH�H[LW��WR�SOD\�ZLWK��6R�OHW
V�FUHDWH�D�SLSH��DQG
DVVLJQ�WKH�SURYLGHG�ZULWHU�WR�WKH�&RXQWHU�RI�WKH�SUHFHGLQJ�H[DPSOH�

SLSH5HDGHU��SLSH:ULWHU�� �LR�3LSH���
GHIHU�SZ�&ORVH���
GHIHU�SU�&ORVH���
�
FRXQWHU�� �&RXQWHU^�
��:ULWHU��SLSH:ULWHU��
`�

1RZ�ZH�KDYH�D�5HDGHU�LQWHUIDFH�ZKHUH�ZH�SUHYLRXVO\�KDG�D�:ULWHU��:KHUH�FDQ�ZH�XVH�WKH�5HDGHU"
7KH�LR�7HH5HDGHU�IXQFWLRQ�KHOSV�XV�WR�FRS\�WKH�VWUHDP�RI�GDWD�IURP�D�5HDGHU�LQWHUIDFH�WR�WKH
:ULWHU�LQWHUIDFH�DQG��LW�UHWXUQV�D�QHZ�5HDGHU�WKDW�\RX�FDQ�VWLOO�XVH�WR�VWUHDP�GDWD�DJDLQ�WR�D�VHFRQG
ZULWHU��6R�ZH�ZLOO�VWUHDP�WKH�GDWD�IURP�WKH�VDPH�UHDGHU�WR�WZR�ZULWHUV��WKH�ILOH�DQG�WKH�6WGRXW�

WHH�� �LR�7HH5HDGHU�SLSH5HDGHU��ILOH��

6R�QRZ�ZH�NQRZ�WKDW�ZH�DUH�ZULWLQJ�WR�D�ILOH�WKDW�ZH�KDYH�SDVVHG�WR�WKH�7HH5HDGHU�IXQFWLRQ��:H�VWLOO
QHHG�WR�SULQW�WR�WKH�FRQVROH��7KH�LR�&RS\�DGDSWHU�FDQ�EH�XVHG�OLNH�7HH5HDGHU��LW�WDNHV�D�UHDGHU�DQG
ZULWHV�LWV�FRQWHQWV�WR�D�ZULWHU�

JR�IXQF��^�
��LR�&RS\�RV�6WGRXW��WHH��
`���

:H�KDYH�WR�ODXQFK�WKH�&RS\�IXQFWLRQ�LQ�D�GLIIHUHQW�*R�URXWLQH�VR�WKDW�WKH�ZULWHV�DUH�SHUIRUPHG
FRQFXUUHQWO\��DQG�RQH�UHDG�ZULWH�GRHVQ
W�EORFN�D�GLIIHUHQW�UHDG�ZULWH��/HW
V�PRGLI\�WKH
FRXQWHU�YDULDEOH�WR�PDNH�LW�FRXQW�WLOO���DJDLQ�

FRXQWHU�&RXQW����

:LWK�WKLV�PRGLILFDWLRQ�WR�WKH�FRGH��ZH�JHW�WKH�IROORZLQJ�RXWSXW�



��JR�UXQ�FRXQWHU�JR
�
�
�
�
�
�

2ND\��WKH�FRXQW�KDV�EHHQ�SULQWHG�RQ�WKH�FRQVROH��:KDW�DERXW�WKH�ILOH"

��FDW��WPS�SLSH
�
�
�
�
�
�

$ZHVRPH��%\�XVLQJ�WKH�LR�3LSH���DGDSWHU�SURYLGHG�LQ�WKH�*R�QDWLYH�OLEUDU\��ZH�KDYH�XQFRXSOHG�RXU
FRXQWHU�IURP�LWV�RXWSXW��DQG�ZH�KDYH�DGDSWHG�D�:ULWHU�LQWHUIDFH�WR�D�5HDGHU�RQH�

:KDW�WKH�*R�VRXUFH�FRGH�WHOOV�XV�DERXW�WKH�$GDSWHU
SDWWHUQ
:LWK�WKH�$GDSWHU�GHVLJQ�SDWWHUQ��\RX�KDYH�OHDUQHG�D�TXLFN�ZD\�WR�DFKLHYH�WKH�RSHQ�FORVH�SULQFLSOH�LQ
\RXU�DSSOLFDWLRQV��,QVWHDG�RI�PRGLI\LQJ�\RXU�ROG�VRXUFH�FRGH��VRPHWKLQJ�ZKLFK�FRXOG�QRW�EH�SRVVLEOH
LQ�VRPH�VLWXDWLRQV���\RX�KDYH�FUHDWHG�D�ZD\�WR�XVH�WKH�ROG�IXQFWLRQDOLW\�ZLWK�D�QHZ�VLJQDWXUH�



%ULGJH�GHVLJQ�SDWWHUQ
7KH�%ULGJH�SDWWHUQ�LV�D�GHVLJQ�ZLWK�D�VOLJKWO\�FU\SWLF�GHILQLWLRQ�IURP�WKH�RULJLQDO�*DQJ�RI�)RXU�ERRN�
,W�GHFRXSOHV�DQ�DEVWUDFWLRQ�IURP�LWV�LPSOHPHQWDWLRQ�VR�WKDW�WKH�WZR�FDQ�YDU\�LQGHSHQGHQWO\��7KLV
FU\SWLF�H[SODQDWLRQ�MXVW�PHDQV�WKDW�\RX�FRXOG�HYHQ�GHFRXSOH�WKH�PRVW�EDVLF�IRUP�RI�IXQFWLRQDOLW\�
GHFRXSOH�DQ�REMHFW�IURP�ZKDW�LW�GRHV�

'HVFULSWLRQ
7KH�%ULGJH�SDWWHUQ�WULHV�WR�GHFRXSOH�WKLQJV�DV�XVXDO�ZLWK�GHVLJQ�SDWWHUQV��,W�GHFRXSOHV�DEVWUDFWLRQ��DQ
REMHFW��IURP�LWV�LPSOHPHQWDWLRQ��WKH�WKLQJ�WKDW�WKH�REMHFW�GRHV���7KLV�ZD\��ZH�FDQ�FKDQJH�ZKDW�DQ
REMHFW�GRHV�DV�PXFK�DV�ZH�ZDQW��,W�DOVR�DOORZV�XV�WR�FKDQJH�WKH�DEVWUDFWHG�REMHFW�ZKLOH�UHXVLQJ�WKH
VDPH�LPSOHPHQWDWLRQ�

2EMHFWLYHV
7KH�REMHFWLYH�RI�WKH�%ULGJH�SDWWHUQ�LV�WR�EULQJ�IOH[LELOLW\�WR�D�VWUXFW�WKDW�FKDQJH�RIWHQ��.QRZLQJ�WKH
LQSXWV�DQG�RXWSXWV�RI�D�PHWKRG��LW�DOORZV�XV�WR�FKDQJH�FRGH�ZLWKRXW�NQRZLQJ�WRR�PXFK�DERXW�LW�DQG
OHDYLQJ�WKH�IUHHGRP�IRU�ERWK�VLGHV�WR�EH�PRGLILHG�PRUH�HDVLO\�

7ZR�SULQWHUV�DQG�WZR�ZD\V�RI�SULQWLQJ�IRU�HDFK
)RU�RXU�H[DPSOH��ZH�ZLOO�JR�WR�D�FRQVROH�SULQWHU�DEVWUDFWLRQ�WR�NHHS�LW�VLPSOH��:H�ZLOO�KDYH�WZR
LPSOHPHQWDWLRQV��7KH�ILUVW�ZLOO�ZULWH�WR�WKH�FRQVROH��+DYLQJ�OHDUQHG�DERXW�WKH�LR�:ULWHU�LQWHUIDFH�LQ
WKH�SUHYLRXV�VHFWLRQ��ZH�ZLOO�PDNH�WKH�VHFRQG�ZULWH�WR�DQ�LR�:ULWHU�LQWHUIDFH�WR�SURYLGH�PRUH
IOH[LELOLW\�WR�WKH�VROXWLRQ��:H�ZLOO�DOVR�KDYH�WZR�DEVWUDFWHG�REMHFW�XVHUV�RI�WKH�LPSOHPHQWDWLRQV��D
1RUPDO�REMHFW��ZKLFK�ZLOO�XVH�HDFK�LPSOHPHQWDWLRQ�LQ�D�VWUDLJKWIRUZDUG�PDQQHU��DQG�D�3DFNW
LPSOHPHQWDWLRQ��ZKLFK�ZLOO�DSSHQG�WKH�VHQWHQFH�0HVVDJH�IURP�3DFNW��WR�WKH�SULQWLQJ�PHVVDJH�

$W�WKH�HQG�RI�WKLV�VHFWLRQ��ZH�ZLOO�KDYH�WZR�DEVWUDFWLRQ�REMHFWV��ZKLFK�KDYH�WZR�GLIIHUHQW
LPSOHPHQWDWLRQV�RI�WKHLU�IXQFWLRQDOLW\��6R��DFWXDOO\��ZH�ZLOO�KDYH����SRVVLEOH�FRPELQDWLRQV�RI�REMHFW
IXQFWLRQDOLW\�

5HTXLUHPHQWV�DQG�DFFHSWDQFH�FULWHULD
$V�ZH�PHQWLRQHG�SUHYLRXVO\��ZH�ZLOO�KDYH�WZR�REMHFWV��3DFNW�DQG�1RUPDO�SULQWHU��DQG�WZR
LPSOHPHQWDWLRQV��3ULQWHU,PSO��DQG�3ULQWHU,PSO���WKDW�ZH�ZLOO�MRLQ�E\�XVLQJ�WKH�%ULGJH�GHVLJQ
SDWWHUQ��0RUH�RU�OHVV��ZH�ZLOO�KDYH�WKH�IROORZLQJ�UHTXLUHPHQWV�DQG�DFFHSWDQFH�FULWHULD�

$�3ULQWHU$3,�WKDW�DFFHSWV�D�PHVVDJH�WR�SULQW
$Q�LPSOHPHQWDWLRQ�RI�WKH�$3,�WKDW�VLPSO\�SULQWV�WKH�PHVVDJH�WR�WKH�FRQVROH
$Q�LPSOHPHQWDWLRQ�RI�WKH�$3,�WKDW�SULQWV�WR�DQ�LR�:ULWHU�LQWHUIDFH
$�3ULQWHU�DEVWUDFWLRQ�ZLWK�D�3ULQW�PHWKRG�WR�LPSOHPHQW�LQ�SULQWLQJ�W\SHV



$�QRUPDO�SULQWHU�REMHFW��ZKLFK�ZLOO�LPSOHPHQW�WKH�3ULQWHU�DQG�WKH�3ULQWHU$3,�LQWHUIDFH
7KH�QRUPDO�SULQWHU�ZLOO�IRUZDUG�WKH�PHVVDJH�GLUHFWO\�WR�WKH�LPSOHPHQWDWLRQ
$�3DFNW�SULQWHU��ZKLFK�ZLOO�LPSOHPHQW�WKH�3ULQWHU�DEVWUDFWLRQ�DQG�WKH�3ULQWHU$3,�LQWHUIDFH
7KH�3DFNW�SULQWHU�ZLOO�DSSHQG�WKH�PHVVDJH�0HVVDJH�IURP�3DFNW��WR�DOO�SULQWV

8QLW�WHVWLQJ�WKH�%ULGJH�SDWWHUQ
/HW
V�VWDUW�ZLWK�DFFHSWDQFH�FULWHULD����WKH�3ULQWHU$3,�LQWHUIDFH��,PSOHPHQWHUV�RI�WKLV�LQWHUIDFH�PXVW
SURYLGH�D�3ULQW0HVVDJH�VWULQJ��PHWKRG�WKDW�ZLOO�SULQW�WKH�PHVVDJH�SDVVHG�DV�DQ�DUJXPHQW�

W\SH�3ULQWHU$3,�LQWHUIDFH�^�
��3ULQW0HVVDJH�VWULQJ��HUURU�
`�

:H�ZLOO�SDVV�WR�DFFHSWDQFH�FULWHULD���ZLWK�DQ�LPSOHPHQWDWLRQ�RI�WKH�SUHYLRXV�$3,�

W\SH�3ULQWHU,PSO��VWUXFW^`�
�
IXQF��S�3ULQWHU,PSO���3ULQW0HVVDJH�PVJ�VWULQJ��HUURU�^�
��UHWXUQ�HUURUV�1HZ��1RW�LPSOHPHQWHG�\HW���
`�

2XU�3ULQWHU,PSO��LV�D�W\SH�WKDW�LPSOHPHQWV�WKH�3ULQWHU$3,�LQWHUIDFH�E\�SURYLGLQJ�DQ
LPSOHPHQWDWLRQ�RI�WKH�3ULQW0HVVDJH�PHWKRG��7KH�3ULQW0HVVDJH�PHWKRG�LV�QRW�LPSOHPHQWHG�\HW�
DQG�UHWXUQV�DQ�HUURU��7KLV�LV�HQRXJK�WR�ZULWH�RXU�ILUVW�XQLW�WHVW�WR�FRYHU�3ULQWHU,PSO��

IXQF�7HVW3ULQW$3,��W�WHVWLQJ�7�^�
��DSL��� �3ULQWHU,PSO�^`�
�
��HUU�� �DSL��3ULQW0HVVDJH��+HOOR���
��LI�HUU�� �QLO�^�
����W�(UURUI��(UURU�WU\LQJ�WR�XVH�WKH�$3,��LPSOHPHQWDWLRQ��0HVVDJH���V?Q���
HUU�(UURU����
��`�
`�

,Q�RXU�WHVW�WR�FRYHU�3ULQW$3,���ZH�FUHDWHG�DQ�LQVWDQFH�RI�3ULQWHU,PSO��W\SH��7KHQ�ZH�XVHG�LWV
3ULQW0HVVDJH�PHWKRG�WR�SULQW�WKH�PHVVDJH�+HOOR�WR�WKH�FRQVROH��$V�ZH�KDYH�QR�LPSOHPHQWDWLRQ�\HW�
LW�PXVW�UHWXUQ�WKH�HUURU�VUULQJ�1RW�LPSOHPHQWHG�\HW�

��JR�WHVW��Y��UXQ 7HVW3ULQW$3,����
   �581���7HVW3ULQW$3,��
����)$,/��7HVW3ULQW$3,�������V��
��������EULGJHBWHVW�JR�����(UURU�WU\LQJ�WR�XVH�WKH�$3,��LPSOHPHQWDWLRQ��0HVVDJH��
1RW�LPSOHPHQWHG�\HW�
)$,/�
H[LW�VWDWXV���
)$,/����B�&B�8VHUV�PDULR�'HVNWRS�JR�GHVLJQ�
SDWWHUQV�VWUXFWXUDO�EULGJH�WUDGLWLRQDO

2ND\��1RZ�ZH�KDYH�WR�ZULWH�WKH�VHFRQG�$3,�WHVW�WKDW�ZLOO�ZRUN�ZLWK�DQ�LR�:ULWHU�LQWHUIDFH�



W\SH�3ULQWHU,PSO��VWUXFW^�
��:ULWHU�LR�:ULWHU�
`�
�
IXQF��G�3ULQWHU,PSO���3ULQW0HVVDJH�PVJ�VWULQJ��HUURU�^�
��UHWXUQ�HUURUV�1HZ��1RW�LPSOHPHQWHG�\HW���
`�

$V�\RX�FDQ�VHH��RXU�3ULQWHU,PSO��VWUXFW�VWRUHV�DQ�LR�:ULWHU�LPSOHPHQWHU��$OVR��RXU
3ULQW0HVVDJH�PHWKRG�IROORZV�WKH�3ULQWHU$3,�LQWHUIDFH�

1RZ�WKDW�ZH�DUH�IDPLOLDU�ZLWK�WKH�LR�:ULWHU�LQWHUIDFH��ZH�DUH�JRLQJ�WR�PDNH�D�WHVW�REMHFW�WKDW
LPSOHPHQWV�WKLV�LQWHUIDFH��DQG�VWRUHV�ZKDWHYHU�LV�ZULWWHQ�WR�LW�LQ�D�ORFDO�ILHOG��7KLV�ZLOO�KHOS�XV�FKHFN
WKH�FRQWHQWV�WKDW�DUH�EHLQJ�VHQW�WKURXJK�WKH�ZULWHU�

W\SH�7HVW:ULWHU�VWUXFW�^�
��0VJ�VWULQJ�
`�
�
IXQF��W�7HVW:ULWHU��:ULWH�S�>@E\WH���Q�LQW��HUU�HUURU��^�
��Q� �OHQ�S��
��LI�Q�!���^�
����W�0VJ� �VWULQJ�S��
����UHWXUQ�Q��QLO�
��`�
��HUU� �HUURUV�1HZ��&RQWHQW�UHFHLYHG�RQ�:ULWHU�ZDV�HPSW\���
��UHWXUQ�
`�

,Q�RXU�WHVW�REMHFW��ZH�FKHFNHG�WKDW�WKH�FRQWHQW�LVQ
W�HPSW\�EHIRUH�ZULWLQJ�LW�WR�WKH�ORFDO�ILHOG��,I�LW
V
HPSW\��ZH�UHWXUQ�WKH�HUURU��DQG�LI�QRW��ZH�ZULWH�WKH�FRQWHQWV�RI�S�LQ�WKH�0VJ�ILHOG��:H�ZLOO�XVH�WKLV
VPDOO�VWUXFW�LQ�WKH�IROORZLQJ�WHVWV�IRU�WKH�VHFRQG�$3,�

IXQF�7HVW3ULQW$3,��W�WHVWLQJ�7�^�
��DSL��� �3ULQWHU,PSO�^`�
�
��HUU�� �DSL��3ULQW0HVVDJH��+HOOR���
��LI�HUU�� �QLO�^�
����H[SHFWHG(UURU0HVVDJH�� ��<RX�QHHG�WR�SDVV�DQ�LR�:ULWHU�WR�3ULQWHU,PSO���
����LI��VWULQJV�&RQWDLQV�HUU�(UURU����H[SHFWHG(UURU0HVVDJH��^�
������W�(UURUI��(UURU�PHVVDJH�ZDV�QRW�FRUUHFW�?Q�
������$FWXDO���V?Q([SHFWHG���V?Q���HUU�(UURU����H[SHFWHG(UURU0HVVDJH��
����`�
��`�

/HW
V�VWRS�IRU�D�VHFRQG�KHUH��:H�FUHDWH�DQ�LQVWDQFH�RI�3ULQWHU,PSO��FDOOHG�DSL��LQ�WKH�ILUVW�OLQH�RI
WKH�SUHFHGLQJ�FRGH��:H�KDYHQ
W�SDVVHG�DQ\�LQVWDQFH�RI�LR�:ULWHU�RQ�SXUSRVH��VR�ZH�DOVR�FKHFNHG
WKDW�ZH�DFWXDOO\�UHFHLYH�DQ�HUURU�ILUVW��7KHQ�ZH�WU\�WR�XVH�LWV�3ULQW0HVVDJH�PHWKRG��EXW�ZH�PXVW�JHW
DQ�HUURU�EHFDXVH�LW�GRHVQ
W�KDYH�DQ\�LR�:ULWHU�LQVWDQFH�VWRUHG�LQ�WKH�:ULWHU�ILHOG��7KH�HUURU�PXVW
EH�<RX�QHHG�WR�SDVV�DQ�LR�:ULWHU�WR�3ULQWHU,PSO���DQG�ZH�LPSOLFLWO\�FKHFN�WKH�FRQWHQWV�RI
WKH�HUURU��/HW
V�FRQWLQXH�ZLWK�WKH�WHVW�



��WHVW:ULWHU�� �7HVW:ULWHU^`�
��DSL�� �3ULQWHU,PSO�^�
����:ULWHU��	WHVW:ULWHU��
��`�
�
��H[SHFWHG0HVVDJH�� ��+HOOR��
��HUU� �DSL��3ULQW0HVVDJH�H[SHFWHG0HVVDJH��
��LI�HUU�� �QLO�^�
����W�(UURUI��(UURU�WU\LQJ�WR�XVH�WKH�$3,��LPSOHPHQWDWLRQ���V?Q���HUU�(UURU����
��`�
�
��LI�WHVW:ULWHU�0VJ�� ��H[SHFWHG0HVVDJH�^�
����W�)DWDOI��$3,��GLG�QRW�ZULWH�FRUUHFWO\�RQ�WKH�LR�:ULWHU��?Q��$FWXDO��
�V?Q([SHFWHG���V?Q���WHVW:ULWHU�0VJ��H[SHFWHG0HVVDJH��
��`�
`�

)RU�WKH�VHFRQG�SDUW�RI�WKLV�XQLW�WHVW��ZH�XVH�DQ�LQVWDQFH�RI�WKH�7HVW:ULWHU�REMHFW�DV�DQ�LR�:ULWHU
LQWHUIDFH��WHVW:ULWHU��:H�SDVVHG�WKH�PHVVDJH�+HOOR�WR�DSL���DQG�FKHFNHG�ZKHWKHU�ZH�UHFHLYH�DQ\
HUURU��7KHQ��ZH�FKHFN�WKH�FRQWHQWV�RI�WKH�WHVW:ULWHU�0VJ�ILHOG��UHPHPEHU�WKDW�ZH�KDYH�ZULWWHQ�DQ
LR�:ULWHU�LQWHUIDFH�WKDW�VWRUHG�DQ\�E\WHV�SDVVHG�WR�LWV�:ULWH�PHWKRG�LQ�WKH�0VJ�ILHOG��,I�HYHU\WKLQJ�LV
FRUUHFW��WKH�PHVVDJH�VKRXOG�FRQWDLQ�WKH�ZRUG�+HOOR�

7KRVH�ZHUH�RXU�WHVWV�IRU�3ULQWHU,PSO���$V�ZH�GRQ
W�KDYH�DQ\�LPSOHPHQWDWLRQV�\HW��ZH�VKRXOG�JHW�D
IHZ�HUURUV�ZKHQ�UXQQLQJ�WKLV�WHVW�

��JR�WHVW��Y��UXQ 7HVW3ULQW$3,���
   �581���7HVW3ULQW$3,�
����)$,/��7HVW3ULQW$3,�������V�
EULGJHBWHVW�JR�����(UURU�PHVVDJH�ZDV�QRW�FRUUHFW�
$FWXDO��1RW�LPSOHPHQWHG�\HW
([SHFWHG��<RX�QHHG�WR�SDVV�DQ�LR�:ULWHU�WR�3ULQWHU,PSO�
EULGJHBWHVW�JR�����(UURU�WU\LQJ�WR�XVH�WKH�$3,��LPSOHPHQWDWLRQ��1RW�
LPSOHPHQWHG�\HW
EULGJHBWHVW�JR�����$3,��GLG�QRW�ZULWH�FRUUHFWO\�RQ�WKH�LR�:ULWHU�
$FWXDO�
([SHFWHG��+HOOR
)$,/
H[LW�VWDWXV��
)$,/

$W�OHDVW�RQH�WHVW�SDVVHV��WKH�RQH�WKDW�FKHFNV�WKDW�DQ�HUURU�PHVVDJH��DQ\��LV�EHLQJ�UHWXUQHG�ZKHQ�XVLQJ
WKH�3ULQW0HVVDJH�ZLWKRXW�LR�:ULWHU�EHLQJ�VWRUHG��(YHU\WKLQJ�HOVH�IDLOV��DV�H[SHFWHG�DW�WKLV�VWDJH�

1RZ�ZH�QHHG�D�SULQWHU�DEVWUDFWLRQ�IRU�REMHFWV�WKDW�FDQ�XVH�3ULQWHU$3,�LPSOHPHQWHUV��:H�ZLOO�GHILQH
WKLV�DV�WKH�3ULQWHU$EVWUDFWLRQ�LQWHUIDFH�ZLWK�D�3ULQW�PHWKRG��7KLV�FRYHUV�WKH�DFFHSWDQFH�FULWHULD
��

W\SH�3ULQWHU$EVWUDFWLRQ�LQWHUIDFH�^�
��3ULQW���HUURU�
`�



)RU�DFFHSWDQFH�FULWHULD����ZH�QHHG�D�QRUPDO�SULQWHU��$�3ULQWHU�DEVWUDFWLRQ�ZLOO�QHHG�D�ILHOG�WR�VWRUH
D�3ULQWHU$3,��6R�RXU�WKH�1RUPDO3ULQWHU�FRXOG�ORRN�OLNH�WKH�IROORZLQJ�

W\SH�1RUPDO3ULQWHU�VWUXFW�^�
��0VJ�����VWULQJ�
��3ULQWHU�3ULQWHU$3,�
`�
�
IXQF��F�1RUPDO3ULQWHU��3ULQW���HUURU�^�
��UHWXUQ�HUURUV�1HZ��1RW�LPSOHPHQWHG�\HW���
`�

7KLV�LV�HQRXJK�WR�ZULWH�D�XQLW�WHVW�IRU�WKH�3ULQW���PHWKRG�

IXQF�7HVW1RUPDO3ULQWHUB3ULQW�W�WHVWLQJ�7��^�
��H[SHFWHG0HVVDJH�� ��+HOOR�LR�:ULWHU��
�
��QRUPDO�� �1RUPDO3ULQWHU^�
����0VJ�H[SHFWHG0HVVDJH��
����3ULQWHU��	3ULQWHU,PSO�^`��
��`�
�
��HUU�� �QRUPDO�3ULQW���
��LI�HUU�� �QLO�^�
����W�(UURUI�HUU�(UURU����
��`�
`�

7KH�ILUVW�SDUW�RI�WKH�WHVW�FKHFNV�WKDW�WKH�3ULQW���PHWKRG�LVQ
W�LPSOHPHQWHG�\HW�ZKHQ�XVLQJ
3ULQWHU,PSO��3ULQWHU$3,�LQWHUIDFH��7KH�PHVVDJH�ZH
OO�XVH�DORQJ�WKLV�WHVW�LV�+HOOR�LR�:ULWHU�
:LWK�WKH�3ULQWHU,PSO���ZH�GRQ
W�KDYH�DQ�HDV\�ZD\�WR�FKHFN�WKH�FRQWHQWV�RI�WKH�PHVVDJH��DV�ZH�SULQW
GLUHFWO\�WR�WKH�FRQVROH��&KHFNLQJ��LQ�WKLV�FDVH��LV�YLVXDO��VR�ZH�FDQ�FKHFN�DFFHSWDQFH�FULWHULD���

��WHVW:ULWHU�� �7HVW:ULWHU^`�
��QRUPDO� �1RUPDO3ULQWHU^�
����0VJ��H[SHFWHG0HVVDJH��
����3ULQWHU��	3ULQWHU,PSO�^�
������:ULWHU�	WHVW:ULWHU��
����`��
��`�
�
��HUU� �QRUPDO�3ULQW���
��LI�HUU�� �QLO�^�
����W�(UURU�HUU�(UURU����
��`�
�
��LI�WHVW:ULWHU�0VJ�� �H[SHFWHG0HVVDJH�^�
����W�(UURUI��7KH�H[SHFWHG�PHVVDJH�RQ�WKH�LR�:ULWHU�GRHVQ
W�PDWFK�DFWXDO�?Q��
$FWXDO���V?Q([SHFWHG���V?Q���WHVW:ULWHU�0VJ��H[SHFWHG0HVVDJH��
��`�
`�

7KH�VHFRQG�SDUW�RI�1RUPDO3ULQWHU�WHVWV�XVHV�3ULQWHU,PSO���WKH�RQH�WKDW�QHHGV�DQ�LR�:ULWHU



LQWHUIDFH�LPSOHPHQWHU��:H�UHXVH�RXU�7HVW:ULWHU�VWUXFW�KHUH�WR�FKHFN�WKH�FRQWHQWV�RI�WKH�PHVVDJH��6R�
LQ�VKRUW��ZH�ZDQW�D�1RUPDO3ULQWHU�VWUXFW�WKDW�DFFHSWV�D�0VJ�RI�W\SH�VWULQJ�DQG�D�3ULQWHU�RI�W\SH
3ULQWHU$3,��$W�WKLV�SRLQW��LI�,�XVH�WKH�3ULQW�PHWKRG��,�VKRXOGQ
W�JHW�DQ\�HUURU��DQG�WKH�0VJ�ILHOG�RQ
7HVW:ULWHU�PXVW�FRQWDLQ�WKH�PHVVDJH�ZH�SDVVHG�WR�1RUPDO3ULQWHU�RQ�LWV�LQLWLDOL]DWLRQ�

/HW
V�UXQ�WKH�WHVWV�

��JR�WHVW��Y��UXQ 7HVW1RUPDO3ULQWHUB3ULQW��
   �581���7HVW1RUPDO3ULQWHUB3ULQW
����)$,/��7HVW1RUPDO3ULQWHUB3ULQW������V�
����EULGJHBWHVW�JR�����1RW�LPSOHPHQWHG�\HW
����EULGJHBWHVW�JR�����1RW�LPSOHPHQWHG�\HW
����EULGJHBWHVW�JR�����7KH�H[SHFWHG�PHVVDJH�RQ�WKH�LR�:ULWHU�GRHVQ
W�PDWFK�
DFWXDO�
�������������$FWXDO�
�������������([SHFWHG��+HOOR�LR�:ULWHU
)$,/
H[LW�VWDWXV��
)$,/

7KHUH�LV�D�WULFN�WR�TXLFNO\�FKHFN�WKH�YDOLGLW\�RI�D�XQLW�WHVW��WKH�QXPEHU�RI�WLPHV�ZH�FDOOHG�W�(UURU�RU
W�(UURUI�PXVW�PDWFK�WKH�QXPEHU�RI�PHVVDJHV�RI�HUURU�RQ�WKH�FRQVROH�DQG�WKH�OLQHV�ZKHUH�WKH\�ZHUH
SURGXFHG��,Q�WKH�SUHFHGLQJ�WHVW�UHVXOWV��WKHUH�DUH�WKUHH�HUURUV�DW�OLQHV���������DQG�����ZKLFK�H[DFWO\
PDWFK�WKH�FKHFNV�ZH�ZURWH�

2XU�3DFNW3ULQWHU�VWUXFW�ZLOO�KDYH�D�YHU\�VLPLODU�GHILQLWLRQ�WR�1RUPDO3ULQWHU�DW�WKLV�SRLQW�

W\SH�3DFNW3ULQWHU�VWUXFW�^�
��0VJ�����VWULQJ�
��3ULQWHU�3ULQWHU$3,�
`�
�
IXQF��F�3DFNW3ULQWHU��3ULQW���HUURU�^�
��UHWXUQ�HUURUV�1HZ��1RW�LPSOHPHQWHG�\HW���
`�

7KLV�FRYHUV�DFFHSWDQFH�FULWHULD����$QG�ZH�FDQ�DOPRVW�FRS\�DQG�SDVWH�WKH�FRQWHQWV�RI�WKH�SUHYLRXV
WHVW�ZLWK�D�IHZ�FKDQJHV�

IXQF�7HVW3DFNW3ULQWHUB3ULQW�W�WHVWLQJ�7��^�
��SDVVHG0HVVDJH�� ��+HOOR�LR�:ULWHU��
��H[SHFWHG0HVVDJH�� ��0HVVDJH�IURP�3DFNW��+HOOR�LR�:ULWHU��
�
��SDFNW�� �3DFNW3ULQWHU^�
����0VJ�SDVVHG0HVVDJH��
����3ULQWHU��	3ULQWHU,PSO�^`��
��`�
�
��HUU�� �SDFNW�3ULQW���
��LI�HUU�� �QLO�^�
����W�(UURUI�HUU�(UURU����



��`�
�
��WHVW:ULWHU�� �7HVW:ULWHU^`�
��SDFNW� �3DFNW3ULQWHU^�
����0VJ��SDVVHG0HVVDJH��
����3ULQWHU�	3ULQWHU,PSO�^�
������:ULWHU�	WHVW:ULWHU��
����`��
��`�
�
��HUU� �SDFNW�3ULQW���
��LI�HUU�� �QLO�^�
����W�(UURU�HUU�(UURU����
��`�
�
��LI�WHVW:ULWHU�0VJ�� �H[SHFWHG0HVVDJH�^�
����W�(UURUI��7KH�H[SHFWHG�PHVVDJH�RQ�WKH�LR�:ULWHU�GRHVQ
W�PDWFK�DFWXDO�?Q��
$FWXDO���V?Q([SHFWHG���V?Q���WHVW:ULWHU�0VJ�H[SHFWHG0HVVDJH��
��`�
`�

:KDW�KDYH�ZH�FKDQJHG�KHUH"�1RZ�ZH�KDYH�SDVVHG0HVVDJH��ZKLFK�UHSUHVHQWV�WKH�PHVVDJH�ZH�DUH
SDVVLQJ�WR�3DFN3ULQWHU��:H�DOVR�KDYH�DQ�H[SHFWHG�PHVVDJH�WKDW�FRQWDLQV�WKH�SUHIL[HG�PHVVDJH�IURP
3DFNW��,I�\RX�UHPHPEHU�DFFHSWDQFH�FULWHULD����WKLV�DEVWUDFWLRQ�PXVW�SUHIL[�WKH�WH[W�0HVVDJH�IURP
3DFNW��WR�DQ\�PHVVDJH�WKDW�LV�SDVVHG�WR�LW��DQG��DW�WKH�VDPH�WLPH��LW�PXVW�EH�DEOH�WR�XVH�DQ\
LPSOHPHQWDWLRQ�RI�D�3ULQWHU$3,�LQWHUIDFH�

7KH�VHFRQG�FKDQJH�LV�WKDW�ZH�DFWXDOO\�FUHDWH�3DFNW3ULQWHU�VWUXFWV�LQVWHDG�RI�WKH�1RUPDO3ULQWHU
VWUXFWV��HYHU\WKLQJ�HOVH�LV�WKH�VDPH�

��JR�WHVW��Y��UXQ 7HVW3DFNW3ULQWHUB3ULQW��
   �581���7HVW3DFNW3ULQWHUB3ULQW
����)$,/��7HVW3DFNW3ULQWHUB3ULQW������V�
����EULGJHBWHVW�JR������1RW�LPSOHPHQWHG�\HW
����EULGJHBWHVW�JR������1RW�LPSOHPHQWHG�\HW
����EULGJHBWHVW�JR������7KH�H[SHFWHG�PHVVDJH�RQ�WKH�LR�:ULWHU�G
RHVQ
W�PDWFK�DFWXDO�
��������$FWXDO�
��������([SHFWHG��0HVVDJH�IURP�3DFNW��+HOOR�LR�:ULWHU
)$,/
H[LW�VWDWXV��
)$,/

7KUHH�FKHFNV��WKUHH�HUURUV��$OO�WHVWV�KDYH�EHHQ�FRYHUHG��DQG�ZH�FDQ�ILQDOO\�PRYH�RQ�WR�WKH
LPSOHPHQWDWLRQ�

,PSOHPHQWDWLRQ
:H�ZLOO�VWDUW�LPSOHPHQWLQJ�LQ�WKH�VDPH�RUGHU�WKDW�ZH�FUHDWHG�RXU�WHVWV��ILUVW�ZLWK�WKH�3ULQWHU,PSO�
GHILQLWLRQ�



W\SH�3ULQWHU,PSO��VWUXFW^`�
IXQF��G�3ULQWHU,PSO���3ULQW0HVVDJH�PVJ�VWULQJ��HUURU�^�
��IPW�3ULQWI���V?Q���PVJ��
��UHWXUQ�QLO�
`�

2XU�ILUVW�$3,�WDNHV�WKH�PHVVDJH�PVJ�DQG�SULQWV�LW�WR�WKH�FRQVROH��,Q�WKH�FDVH�RI�DQ�HPSW\�VWULQJ��QRWKLQJ
ZLOO�EH�SULQWHG��7KLV�LV�HQRXJK�WR�SDVV�WKH�ILUVW�WHVW�

��JR�WHVW��Y��UXQ 7HVW3ULQW$3,���
   �581���7HVW3ULQW$3,�
+HOOR
����3$66��7HVW3ULQW$3,�������V�
3$66
RN

<RX�FDQ�VHH�WKH�+HOOR�PHVVDJH�LQ�WKH�VHFRQG�OLQH�RI�WKH�RXWSXW�RI�WKH�WHVW��MXVW�DIWHU�WKH�581�PHVVDJH�

7KH�3ULQWHU,PSO��VWUXFW�LVQ
W�YHU\�FRPSOH[�HLWKHU��7KH�GLIIHUHQFH�LV�WKDW�LQVWHDG�RI�SULQWLQJ�WR�WKH
FRQVROH��ZH�DUH�JRLQJ�WR�ZULWH�RQ�DQ�LR�:ULWHU�LQWHUIDFH��ZKLFK�PXVW�EH�VWRUHG�LQ�WKH�VWUXFW�

W\SH�3ULQWHU,PSO��VWUXFW�^�
��:ULWHU�LR�:ULWHU�
`�
�
IXQF��G�3ULQWHU,PSO���3ULQW0HVVDJH�PVJ�VWULQJ��HUURU�^�
��LI�G�:ULWHU�  �QLO�^�
����UHWXUQ�HUURUV�1HZ��<RX�QHHG�WR�SDVV�DQ�LR�:ULWHU�WR�3ULQWHU,PSO����
��`�
�
��IPW�)SULQWI�G�:ULWHU����V���PVJ��
��UHWXUQ�QLO�
`�

$V�GHILQHG�LQ�RXU�WHVWV��ZH�FKHFNHG�WKH�FRQWHQWV�RI�WKH�:ULWHU�ILHOG�ILUVW�DQG�UHWXUQHG�WKH�H[SHFWHG
HUURU�PHVVDJH�<RX�QHHG�WR�SDVV�DQ�LR�:ULWHU�WR�3ULQWHU,PSO����LI�QRWKLQJ�LV�VWRUHG��7KLV�LV
WKH�PHVVDJH�ZH
OO�FKHFN�ODWHU�LQ�WKH�WHVW��7KHQ��WKH�IPW�)SULQWI�PHWKRG�WDNHV�DQ�LR�:ULWHU
LQWHUIDFH�DV�WKH�ILUVW�ILHOG�DQG�D�PHVVDJH�IRUPDWWHG�DV�WKH�UHVW��VR�ZH�VLPSO\�IRUZDUG�WKH�FRQWHQWV�RI
WKH�PVJ�DUJXPHQW�WR�WKH�LR�:ULWHU�SURYLGHG�

��JR�WHVW��Y��UXQ 7HVW3ULQW$3,���
   �581���7HVW3ULQW$3,�
����3$66��7HVW3ULQW$3,�������V�
3$66
RN

1RZ�ZH
OO�FRQWLQXH�ZLWK�WKH�QRUPDO�SULQWHU��7KLV�SULQWHU�PXVW�VLPSO\�IRUZDUG�WKH�PHVVDJH�WR�WKH
3ULQWHU$3,�LQWHUIDFH�VWRUHG�ZLWKRXW�DQ\�PRGLILFDWLRQ��,Q�RXU�WHVW��ZH�DUH�XVLQJ�WZR�LPSOHPHQWDWLRQV
RI�3ULQWHU$3,��RQH�WKDW�SULQWV�WR�WKH�FRQVROH�DQG�RQH�WKDW�ZULWHV�WR�DQ�LR�:ULWHU�LQWHUIDFH�

W\SH�1RUPDO3ULQWHU�VWUXFW�^�



��0VJ�����VWULQJ�
��3ULQWHU�3ULQWHU$3,�
`�
�
IXQF��F�1RUPDO3ULQWHU��3ULQW���HUURU�^�
��F�3ULQWHU�3ULQW0HVVDJH�F�0VJ��
��UHWXUQ�QLO�
`

:H�UHWXUQHG�QLO�DV�QR�HUURU�KDV�RFFXUUHG��7KLV�VKRXOG�EH�HQRXJK�WR�SDVV�WKH�XQLW�WHVWV�

��JR�WHVW��Y��UXQ 7HVW1RUPDO3ULQWHUB3ULQW��

   �581���7HVW1RUPDO3ULQWHUB3ULQW

+HOOR�LR�:ULWHU

����3$66��7HVW1RUPDO3ULQWHUB3ULQW������V�

3$66

RN

,Q�WKH�SUHFHGLQJ�RXWSXW��\RX�FDQ�VHH�WKH�+HOOR�LR�:ULWHU�PHVVDJH�WKDW�WKH�3ULQWHU,PSO��VWUXFW
ZULWHV�WR�VWGRXW��:H�FDQ�FRQVLGHU�WKLV�FKHFN�DV�KDYLQJ�SDVVHG�

)LQDOO\��WKH�3DFN3ULQWHU�PHWKRG�LV�VLPLODU�WR�1RUPDO3ULQWHU��EXW�MXVW�SUHIL[HV�HYHU\�PHVVDJH�ZLWK
WKH�WH[W�0HVVDJH�IURP�3DFNW���

W\SH�3DFNW3ULQWHU�VWUXFW�^�
��0VJ�����VWULQJ�
��3ULQWHU�3ULQWHU$3,�
`�
�
IXQF��F�3DFNW3ULQWHU��3ULQW���HUURU�^�
��F�3ULQWHU�3ULQW0HVVDJH�IPW�6SULQWI��0HVVDJH�IURP�3DFNW���V���F�0VJ���
��UHWXUQ�QLO�
`�

/LNH�LQ�WKH�1RUPDO3ULQWHU�PHWKRG��ZH�DFFHSWHG�D�0VJ�VWULQJ�DQG�D�3ULQWHU$3,�LPSOHPHQWDWLRQ�LQ
WKH�3ULQWHU�ILHOG��7KHQ�ZH�XVHG�WKH�IPW�6SULQWI�PHWKRG�WR�FRPSRVH�D�QHZ�VWULQJ�ZLWK�WKH�WH[W
0HVVDJH�IURP�3DFNW��DQG�WKH�SURYLGHG�PHVVDJH��:H�WRRN�WKH�FRPSRVHG�WH[W�DQG�SDVVHG�LW�WR�WKH
3ULQW0HVVDJH�PHWKRG�RI�3ULQWHU$3,�VWRUHG�LQ�WKH�3ULQWHU�ILHOG�RI�WKH�3DFNW3ULQWHU�VWUXFW�

��JR�WHVW��Y��UXQ 7HVW3DFNW3ULQWHUB3ULQW��
   �581���7HVW3DFNW3ULQWHUB3ULQW
0HVVDJH�IURP�3DFNW��+HOOR�LR�:ULWHU
����3$66��7HVW3DFNW3ULQWHUB3ULQW������V�
3$66
RN

$JDLQ��\RX�FDQ�VHH�WKH�UHVXOWV�RI�XVLQJ�3ULQWHU,PSO��IRU�ZULWLQJ�WR�VWGRXW�ZLWK�WKH�WH[W�0HVVDJH



IURP�3DFNW��+HOOR�LR�:ULWHU��7KLV�ODVW�WHVW�VKRXOG�FRYHU�DOO�RI�RXU�FRGH�LQ�WKH�%ULGJH�SDWWHUQ�
$V�\RX�KDYH�VHHQ�SUHYLRXVO\��\RX�FDQ�FKHFN�WKH�FRYHUDJH�E\�XVLQJ�WKH��FRYHU�IODJ�

��JR�WHVW��FRYHU��
RN������
�����V��FRYHUDJH���������RI�VWDWHPHQWV

:RZ�������FRYHUDJH�WKLV�ORRNV�JRRG��+RZHYHU��WKLV�GRHVQ
W�PHDQ�WKDW�WKH�FRGH�LV�SHUIHFW��:H
KDYHQ
W�FKHFNHG�WKDW�WKH�FRQWHQWV�RI�WKH�PHVVDJHV�ZHUHQ
W�HPSW\��PD\EH�VRPHWKLQJ�WKDW�VKRXOG�EH
DYRLGHG��EXW�LW�LVQ
W�D�SDUW�RI�RXU�UHTXLUHPHQWV��ZKLFK�LV�DOVR�DQ�LPSRUWDQW�SRLQW��-XVW�EHFDXVH�VRPH
IHDWXUH�LVQ
W�LQ�WKH�UHTXLUHPHQWV�RU�WKH�DFFHSWDQFH�FULWHULD�GRHVQ
W�PHDQ�WKDW�LW�VKRXOGQ
W�EH�FRYHUHG�

5HXVH�HYHU\WKLQJ�ZLWK�WKH�%ULGJH�SDWWHUQ
:LWK�WKH�%ULGJH�SDWWHUQ��ZH�KDYH�OHDUQHG�KRZ�WR�XQFRXSOH�DQ�REMHFW�DQG�LWV�LPSOHPHQWDWLRQ�IRU�WKH
3ULQW0HVVDJH�PHWKRG��7KLV�ZD\��ZH�FDQ�UHXVH�LWV�DEVWUDFWLRQV�DV�ZHOO�DV�LWV�LPSOHPHQWDWLRQV��:H
FDQ�VZDS�WKH�SULQWHU�DEVWUDFWLRQV�DV�ZHOO�DV�WKH�SULQWHU�$3,V�DV�PXFK�DV�ZH�ZDQW�ZLWKRXW�DIIHFWLQJ�WKH
XVHU�FRGH�

:H�KDYH�DOVR�WULHG�WR�NHHS�WKLQJV�DV�VLPSOH�DV�SRVVLEOH��EXW�,
P�VXUH�WKDW�\RX�KDYH�UHDOL]HG�WKDW�DOO
LPSOHPHQWDWLRQV�RI�WKH�3ULQWHU$3,�LQWHUIDFH�FRXOG�KDYH�EHHQ�FUHDWHG�XVLQJ�D�IDFWRU\��7KLV�ZRXOG�EH
YHU\�QDWXUDO��DQG�\RX�FRXOG�ILQG�PDQ\�LPSOHPHQWDWLRQV�WKDW�KDYH�IROORZHG�WKLV�DSSURDFK��+RZHYHU�
ZH�VKRXOGQ
W�JHW�LQWR�RYHU�HQJLQHHULQJ��EXW�VKRXOG�DQDO\]H�HDFK�SUREOHP�WR�PDNH�D�SUHFLVH�GHVLJQ�RI
LWV�QHHGV�DQG�ILQGV�WKH�EHVW�ZD\�WR�FUHDWH�D�UHXVDEOH��PDLQWDLQDEOH��DQG�UHDGDEOH�VRXUFH�FRGH�
5HDGDEOH�FRGH�LV�FRPPRQO\�IRUJRWWHQ��EXW�D�UREXVW�DQG�XQFRXSOHG�VRXUFH�FRGH�LV�XVHOHVV�LI�QRERG\
FDQ�XQGHUVWDQG�LW�WR�PDLQWDLQ�LW��,W
V�OLNH�D�ERRN�RI�WKH�WHQWK�FHQWXU\��LW�FRXOG�EH�D�SUHFLRXV�VWRU\�EXW
SUHWW\�IUXVWUDWLQJ�LI�ZH�KDYH�GLIILFXOW\�XQGHUVWDQGLQJ�LWV�JUDPPDU�



6XPPDU\
:H�KDYH�VHHQ�WKH�SRZHU�RI�FRPSRVLWLRQ�LQ�WKLV�FKDSWHU�DQG�PDQ\�RI�WKH�ZD\V�WKDW�*R�WDNHV�DGYDQWDJH
RI�LW�E\�LWV�RZQ�QDWXUH��:H�KDYH�VHHQ�WKDW�WKH�$GDSWHU�SDWWHUQ�FDQ�KHOS�XV�PDNH�WZR�LQFRPSDWLEOH
LQWHUIDFHV�ZRUN�WRJHWKHU�E\�XVLQJ�DQ�$GDSWHU�REMHFW�LQ�EHWZHHQ��$W�WKH�VDPH�WLPH��ZH�KDYH�VHHQ
VRPH�UHDO�OLIH�H[DPSOHV�LQ�*R
V�VRXUFH�FRGH��ZKHUH�WKH�FUHDWRUV�RI�WKH�ODQJXDJH�XVHG�WKLV�GHVLJQ
SDWWHUQ�WR�LPSURYH�WKH�SRVVLELOLWLHV�RI�VRPH�SDUWLFXODU�SLHFH�RI�WKH�VWDQGDUG�OLEUDU\��)LQDOO\��ZH�KDYH
VHHQ�WKH�%ULGJH�SDWWHUQ�DQG�LWV�SRVVLELOLWLHV��DOORZLQJ�XV�WR�FUHDWH�VZDSSLQJ�VWUXFWXUHV�ZLWK�FRPSOHWH
UHXVDELOLW\�EHWZHHQ�REMHFWV�DQG�WKHLU�LPSOHPHQWDWLRQV�

$OVR��ZH�KDYH�XVHG�WKH�&RPSRVLWH�GHVLJQ�SDWWHUQ�WKURXJKRXW�WKH�FKDSWHU��QRW�RQO\�ZKHQ�H[SODLQLQJ�LW�
:H�KDYH�PHQWLRQHG�LW�HDUOLHU�EXW�GHVLJQ�SDWWHUQV�PDNH�XVH�RI�HDFK�RWKHU�YHU\�IUHTXHQWO\��:H�KDYH
XVHG�SXUH�FRPSRVLWLRQ�LQVWHDG�RI�HPEHGGLQJ�WR�LQFUHDVH�UHDGDELOLW\��EXW��DV�\RX�KDYH�OHDUQHG��\RX�FDQ
XVH�ERWK�LQWHUFKDQJHDEO\�DFFRUGLQJ�WR�\RXU�QHHGV��:H�ZLOO�NHHS�XVLQJ�WKH�&RPSRVLWH�SDWWHUQ�LQ�WKH
IROORZLQJ�FKDSWHUV��DV�LW�LV�WKH�IRXQGDWLRQ�IRU�EXLOGLQJ�UHODWLRQVKLSV�LQ�WKH�*R�SURJUDPPLQJ�ODQJXDJH�



&KDSWHU����6WUXFWXUDO�3DWWHUQV���3UR[\�
)DFDGH��'HFRUDWRU��DQG�)O\ZHLJKW�'HVLJQ
3DWWHUQV
:LWK�WKLV�FKDSWHU��ZH�ZLOO�ILQLVK�ZLWK�WKH�6WUXFWXUDO�SDWWHUQV��:H�KDYH�OHIW�VRPH�RI�WKH�PRVW�FRPSOH[
RQHV�WLOO�WKH�HQG�VR�WKDW�\RX�JHW�PRUH�XVHG�WR�WKH�PHFKDQLFV�RI�GHVLJQ�SDWWHUQV��DQG�WKH�IHDWXUHV�RI�*R
ODQJXDJH�

,Q�WKLV�FKDSWHU��ZH�ZLOO�ZRUN�DW�ZULWLQJ�D�FDFKH�WR�DFFHVV�D�GDWDEDVH��D�OLEUDU\�WR�JDWKHU�ZHDWKHU�GDWD�
D�VHUYHU�ZLWK�UXQWLPH�PLGGOHZDUH��DQG�GLVFXVV�D�ZD\�WR�VDYH�PHPRU\�E\�VDYLQJ�VKDUHDEOH�VWDWHV
EHWZHHQ�WKH�W\SHV�YDOXHV�

3UR[\�GHVLJQ�SDWWHUQ
:H
OO�VWDUW�WKH�ILQDO�FKDSWHU�RQ�VWUXFWXUDO�SDWWHUQV�ZLWK�WKH�3UR[\�SDWWHUQ��,W
V�D�VLPSOH�SDWWHUQ�WKDW
SURYLGHV�LQWHUHVWLQJ�IHDWXUHV�DQG�SRVVLELOLWLHV�ZLWK�YHU\�OLWWOH�HIIRUW�

'HVFULSWLRQ
7KH�3UR[\�SDWWHUQ�XVXDOO\�ZUDSV�DQ�REMHFW�WR�KLGH�VRPH�RI�LWV�FKDUDFWHULVWLFV��7KHVH�FKDUDFWHULVWLFV
FRXOG�EH�WKH�IDFW�WKDW�LW�LV�D�UHPRWH�REMHFW��UHPRWH�SUR[\���D�YHU\�KHDY\�REMHFW�VXFK�DV�D�YHU\�ELJ
LPDJH�RU�WKH�GXPS�RI�D�WHUDE\WH�GDWDEDVH��YLUWXDO�SUR[\���RU�D�UHVWULFWHG�DFFHVV�REMHFW��SURWHFWLRQ
SUR[\��

2EMHFWLYHV
7KH�SRVVLELOLWLHV�RI�WKH�3UR[\�SDWWHUQ�DUH�PDQ\��EXW�LQ�JHQHUDO��WKH\�DOO�WU\�WR�SURYLGH�WKH�VDPH
IROORZLQJ�IXQFWLRQDOLWLHV�

+LGH�DQ�REMHFW�EHKLQG�WKH�SUR[\�VR�WKH�IHDWXUHV�FDQ�EH�KLGGHQ��UHVWULFWHG��DQG�VR�RQ
3URYLGH�D�QHZ�DEVWUDFWLRQ�OD\HU�WKDW�LV�HDV\�WR�ZRUN�ZLWK��DQG�FDQ�EH�FKDQJHG�HDVLO\

([DPSOH
)RU�RXU�H[DPSOH��ZH�DUH�JRLQJ�WR�FUHDWH�D�UHPRWH�SUR[\��ZKLFK�LV�JRLQJ�WR�EH�D�FDFKH�RI�REMHFWV
EHIRUH�DFFHVVLQJ�D�GDWDEDVH��/HW
V�LPDJLQH�WKDW�ZH�KDYH�D�GDWDEDVH�ZLWK�PDQ\�XVHUV��EXW�LQVWHDG�RI
DFFHVVLQJ�WKH�GDWDEDVH�HDFK�WLPH�ZH�ZDQW�LQIRUPDWLRQ�DERXW�D�XVHU��ZH�ZLOO�KDYH�D�)LUVW�,Q�)LUVW�2XW
�),)2��VWDFN�RI�XVHUV�LQ�D�3UR[\�SDWWHUQ��),)2�LV�D�ZD\�RI�VD\LQJ�WKDW�ZKHQ�WKH�FDFKH�QHHGV�WR�EH
HPSWLHG��LW�ZLOO�GHOHWH�WKH�ILUVW�REMHFW�WKDW�HQWHUHG�ILUVW��

$FFHSWDQFH�FULWHULD



:H�ZLOO�ZUDS�DQ�LPDJLQDU\�GDWDEDVH��UHSUHVHQWHG�E\�D�VOLFH��ZLWK�RXU�3UR[\�SDWWHUQ��7KHQ��WKH�SDWWHUQ
ZLOO�KDYH�WR�VWLFN�WR�WKH�IROORZLQJ�DFFHSWDQFH�FULWHULD�

��� $OO�DFFHVVH�WR�WKH�GDWDEDVH�RI�XVHUV�ZLOO�EH�GRQH�WKURXJK�WKH�3UR[\�W\SH�
��� $�VWDFN�RI�Q�QXPEHU�RI�UHFHQW�XVHUV�ZLOO�EH�NHSW�LQ�WKH�3UR[\�
��� ,I�D�XVHU�DOUHDG\�H[LVWV�LQ�WKH�VWDFN��LW�ZRQ
W�TXHU\�WKH�GDWDEDVH��DQG�ZLOO�UHWXUQ�WKH�VWRUHG�RQH
��� ,I�WKH�TXHULHG�XVHU�GRHVQ
W�H[LVW�LQ�WKH�VWDFN��LW�ZLOO�TXHU\�WKH�GDWDEDVH��UHPRYH�WKH�ROGHVW�XVHU�LQ

WKH�VWDFN�LI�LW
V�IXOO��VWRUH�WKH�QHZ�RQH��DQG�UHWXUQ�LW�

8QLW�WHVW
6LQFH�YHUVLRQ�����RI�*R��ZH�FDQ�HPEHG�WHVWV�ZLWKLQ�WHVWV�E\�XVLQJ�FORVXUHV�VR�ZH�FDQ�JURXS�WKHP�LQ�D
PRUH�KXPDQ�UHDGDEOH�ZD\��DQG�UHGXFH�WKH�QXPEHU�RI�7HVWB�IXQFWLRQV��5HIHU�WR�&KDSWHU�����5HDG\���
6WHDG\����*R��WR�OHDUQ�KRZ�WR�LQVWDOO�WKH�QHZ�YHUVLRQ�RI�*R�LI�\RXU�FXUUHQW�YHUVLRQ�LV�ROGHU�WKDQ
YHUVLRQ�����

7KH�W\SHV�IRU�WKLV�SDWWHUQ�ZLOO�EH�WKH�SUR[\�XVHU�DQG�XVHU�OLVW�VWUXFWV�DV�ZHOO�DV�D�8VHU)LQGHU
LQWHUIDFH�WKDW�WKH�GDWDEDVH�DQG�WKH�3UR[\�ZLOO�LPSOHPHQW��7KLV�LV�NH\�EHFDXVH�WKH�3UR[\�PXVW
LPSOHPHQW�WKH�VDPH�LQWHUIDFHV�DV�WKH�IHDWXUHV�RI�WKH�W\SH�LW�WULHV�WR�ZUDS�

W\SH�8VHU)LQGHU�LQWHUIDFH�^�
��)LQG8VHU�LG�LQW�����8VHU��HUURU��
`�

7KH�8VHU)LQGHU�LV�WKH�LQWHUIDFH�WKDW�WKH�GDWDEDVH�DQG�WKH�3UR[\�LPSOHPHQW��7KH�8VHU�LV�D�W\SH�ZLWK�D
PHPEHU�FDOOHG�,'��ZKLFK�LV�LQW���W\SH�

W\SH�8VHU�VWUXFW�^�
��,'�LQW���
`�

)LQDOO\��WKH�8VHU/LVW�LV�D�W\SH�RI�D�VOLFH�RI�XVHUV��&RQVLGHU�WKH�IROORZLQJ�V\QWD[�IRU�WKDW�

W\SH�8VHU/LVW�>@8VHU�

,I�\RX�DUH�DVNLQJ�ZK\�ZH�DUHQ
W�XVLQJ�D�VOLFH�RI�XVHUV�GLUHFWO\��WKH�DQVZHU�LV�WKDW�E\�GHFODULQJ�D
VHTXHQFH�RI�XVHUV�WKLV�ZD\��ZH�FDQ�LPSOHPHQW�WKH�8VHU)LQGHU�LQWHUIDFH�EXW�ZLWK�D�VOLFH��ZH�FDQ
W�

)LQDOO\��WKH�3UR[\�W\SH��FDOOHG�8VHU/LVW3UR[\�ZLOO�EH�FRPSRVHG�RI�D�8VHU/LVW�VOLFH��ZKLFK�ZLOO�EH
RXU�GDWDEDVH�UHSUHVHQWDWLRQ��7KH�6WDFN&DFKH�PHPEHUV�ZKLFK�ZLOO�DOVR�EH�RI�8VHU/LVW�W\SH�IRU
VLPSOLFLW\��6WDFN&DSDFLW\�WR�JLYH�RXU�VWDFN�WKH�VL]H�ZH�ZDQW�

:H�ZLOO�FKHDW�D�ELW�IRU�WKH�SXUSRVH�RI�WKLV�WXWRULDO�DQG�GHFODUH�D�%RROHDQ�VWDWH�RQ�D�ILHOG�FDOOHG
'LG'LG/DVW6HDUFK8VHG&DFKH�WKDW�ZLOO�KROG�LI�WKH�ODVW�SHUIRUPHG�VHDUFK�KDV�XVHG�WKH�FDFKH��RU�KDV
DFFHVVHG�WKH�GDWDEDVH�

W\SH�8VHU/LVW3UR[\�VWUXFW�^�
��6RPH'DWDEDVH�8VHU/LVW�



��6WDFN&DFKH�8VHU/LVW�
��6WDFN&DSDFLW\�LQW�
��'LG'LG/DVW6HDUFK8VHG&DFKH�ERRO�
`�
�
IXQF��X�8VHU/LVW3UR[\��)LQG8VHU�LG�LQW�����8VHU��HUURU��^�
��UHWXUQ�8VHU^`��HUURUV�1HZ��1RW�LPSOHPHQWHG�\HW���
`�

7KH�8VHU/LVW3UR[\�W\SH�ZLOO�FDFKH�D�PD[LPXP�RI�6WDFN&DSDFLW\�XVHUV��DQG�URWDWH�WKH�FDFKH�LI�LW
UHDFKHV�WKLV�OLPLW��7KH�6WDFN&DFKH�PHPEHUV�ZLOO�EH�SRSXODWHG�IURP�REMHFWV�IURP�6RPH'DWDEDVH
W\SH�

7KH�ILUVW�WHVW�LV�FDOOHG�7HVW8VHU/LVW3UR[\��DQG�LV�OLVWHG�QH[W�

LPSRUW���
����PDWK�UDQG��
����WHVWLQJ��
��
�
IXQF�7HVWB8VHU/LVW3UR[\�W�WHVWLQJ�7��^�
��VRPH'DWDEDVH�� �8VHU/LVW^`�
�
��UDQG�6HHG����������
��IRU�L�� ����L������������L���^�
����Q�� �UDQG�,QW�����
����VRPH'DWDEDVH� �DSSHQG�VRPH'DWDEDVH��8VHU^,'��Q`��
��`�

7KH�SUHFHGLQJ�WHVW�FUHDWHV�D�XVHU�OLVW�RI���PLOOLRQ�XVHUV�ZLWK�UDQGRP�QDPHV��7R�GR�VR��ZH�IHHG�WKH
UDQGRP�QXPEHU�JHQHUDWRU�E\�FDOOLQJ�WKH�6HHG���IXQFWLRQ�ZLWK�VRPH�FRQVWDQW�VHHG�VR�RXU�UDQGRPL]HG
UHVXOWV�DUH�DOVR�FRQVWDQW��DQG�WKH�XVHU�,'V�DUH�JHQHUDWHG�IURP�LW��,W�PLJKW�KDYH�VRPH�GXSOLFDWHV��EXW�LW
VHUYHV�RXU�SXUSRVH�

1H[W��ZH�QHHG�D�SUR[\�ZLWK�D�UHIHUHQFH�WR�VRPH'DWDEDVH��ZKLFK�ZH�KDYH�MXVW�FUHDWHG�

SUR[\�� �8VHU/LVW3UR[\^�
��6RPH'DWDEDVH���	VRPH'DWDEDVH��
��6WDFN&DSDFLW\������
��6WDFN&DFKH��8VHU/LVW^`��
`�

$W�WKLV�SRLQW��ZH�KDYH�D�SUR[\�REMHFW�FRPSRVHG�RI�D�PRFN�GDWDEDVH�ZLWK���PLOOLRQ�XVHUV��DQG�D�FDFKH
LPSOHPHQWHG�DV�D�),)2�VWDFN�ZLWK�D�VL]H�RI����1RZ�ZH�ZLOO�JHW�WKUHH�UDQGRP�,'V�IURP
VRPH'DWDEDVH�WR�XVH�LQ�RXU�VWDFN�

NQRZQ,'V�� �>�@LQW���^VRPH'DWDEDVH>�@�,'��VRPH'DWDEDVH>�@�,'�VRPH'DWDEDVH>�@�,'`��

:H�WRRN�WKH�IRXUWK��ILIWK��DQG�VL[WK�,'V�IURP�WKH�VOLFH��UHPHPEHU�WKDW�DUUD\V�DQG�VOLFHV�VWDUW�ZLWK����VR
WKH�LQGH[���LV�DFWXDOO\�WKH�IRXUWK�SRVLWLRQ�LQ�WKH�VOLFH��



7KLV�LV�JRLQJ�WR�EH�RXU�VWDUWLQJ�SRLQW�EHIRUH�ODXQFKLQJ�WKH�HPEHGGHG�WHVWV��7R�FUHDWH�DQ�HPEHGGHG
WHVW��ZH�KDYH�WR�FDOO�WKH�5XQ�PHWKRG�RI�WKH�WHVWLQJ�7�SRLQWHU��ZLWK�D�GHVFULSWLRQ�DQG�D�FORVXUH�ZLWK
WKH�IXQF�W�WHVWLQJ�7��VLJQDWXUH��

W�5XQ��)LQG8VHU���(PSW\�FDFKH���IXQF�W�WHVWLQJ�7��^�
��XVHU��HUU�� �SUR[\�)LQG8VHU�NQRZQ,'V>�@��
��LI�HUU�� �QLO�^�
����W�)DWDO�HUU��
��`�

)RU�H[DPSOH��LQ�WKH�SUHFHGLQJ�FRGH�VQLSSHW��ZH�JLYH�WKH�GHVFULSWLRQ�)LQG8VHU���(PSW\�FDFKH�
7KHQ�ZH�GHILQH�RXU�FORVXUH��)LUVW�LW�WULHV�WR�ILQG�D�XVHU�ZLWK�D�NQRZQ�,'��DQG�FKHFNV�IRU�HUURUV��$V�WKH
GHVFULSWLRQ�LPSOLHV��WKH�FDFKH�LV�HPSW\�DW�WKLV�SRLQW��DQG�WKH�XVHU�ZLOO�KDYH�WR�EH�UHWULHYHG�IURP
WKH�VRPH'DWDEDVH�DUUD\�

��LI�XVHU�,'�� �NQRZQ,'V>�@�^�
����W�(UURU��5HWXUQHG�XVHU�QDPH�GRHVQ
W�PDWFK�ZLWK�H[SHFWHG���
��`�

��LI�OHQ�SUR[\�6WDFN&DFKH��� ���^�
����W�(UURU��$IWHU�RQH�VXFFHVVIXO�VHDUFK�LQ�DQ�HPSW\�FDFKH��WKH�VL]H�RI�LW�PXVW�
EH�RQH���
��`�
�
��LI�SUR[\�'LG/DVW6HDUFK8VHG&DFKH�^�
����W�(UURU��1R�XVHU�FDQ�EH�UHWXUQHG�IURP�DQ�HPSW\�FDFKH���
��`�
`�

)LQDOO\��ZH�FKHFN�ZKHWKHU�WKH�UHWXUQHG�XVHU�KDV�WKH�VDPH�,'�DV�WKDW�RI�WKH�H[SHFWHG�XVHU�DW�LQGH[���RI
WKH�NQRZQ,'V�VOLFH��DQG�WKDW�WKH�SUR[\�FDFKH�QRZ�KDV�D�VL]H�RI����7KH�VWDWH�RI�WKH�PHPEHU
'LG/DVW6HDUFK8VHG&DFKH�SUR[\�PXVW�QRW�EH�WUXH��RU�ZH�ZLOO�QRW�SDVV�WKH�WHVW��5HPHPEHU��WKLV
PHPEHU�WHOOV�XV�ZKHWKHU�WKH�ODVW�VHDUFK�KDV�EHHQ�UHWULHYHG�IURP�WKH�VOLFH�WKDW�UHSUHVHQWV�D�GDWDEDVH�
RU�IURP�WKH�FDFKH�

7KH�VHFRQG�HPEHGGHG�WHVW�IRU�WKH�3UR[\�SDWWHUQ�LV�WR�DVN�IRU�WKH�VDPH�XVHU�DV�EHIRUH��ZKLFK�PXVW�QRZ
EH�UHWXUQHG�IURP�WKH�FDFKH��,W
V�YHU\�VLPLODU�WR�WKH�SUHYLRXV�WHVW��EXW�QRZ�ZH�KDYH�WR�FKHFN�LI�WKH�XVHU
LV�UHWXUQHG�IURP�WKH�FDFKH�

W�5XQ��)LQG8VHU���2QH�XVHU��DVN�IRU�WKH�VDPH�XVHU���IXQF�W�WHVWLQJ�7��^�
��XVHU��HUU�� �SUR[\�)LQG8VHU�NQRZQ,'V>�@��
��LI�HUU�� �QLO�^�
����W�)DWDO�HUU��
��`�
�
��LI�XVHU�,'�� �NQRZQ,'V>�@�^�
����W�(UURU��5HWXUQHG�XVHU�QDPH�GRHVQ
W�PDWFK�ZLWK�H[SHFWHG���
��`�
�
��LI�OHQ�SUR[\�6WDFN&DFKH��� ���^�
����W�(UURU��&DFKH�PXVW�QRW�JURZ�LI�ZH�DVNHG�IRU�DQ�REMHFW�WKDW�LV�VWRUHG�RQ�



LW���
��`�
�
��LI��SUR[\�'LG/DVW6HDUFK8VHG&DFKH�^�
����W�(UURU��7KH�XVHU�VKRXOG�KDYH�EHHQ�UHWXUQHG�IURP�WKH�FDFKH���
��`�
`��

6R��DJDLQ�ZH�DVN�IRU�WKH�ILUVW�NQRZQ�,'��7KH�SUR[\�FDFKH�PXVW�PDLQWDLQ�D�VL]H�RI���DIWHU�WKLV�VHDUFK�
DQG�WKH�'LG/DVW6HDUFK8VHG&DFKH�PHPEHU�PXVW�EH�WUXH�WKLV�WLPH��RU�WKH�WHVW�ZLOO�IDLO�

7KH�ODVW�WHVW�ZLOO�RYHUIORZ�WKH�6WDFN&DFKH�DUUD\�RQ�WKH�SUR[\�W\SH��:H�ZLOO�VHDUFK�IRU�WZR�QHZ
XVHUV�WKDW�RXU�SUR[\�W\SH�ZLOO�KDYH�WR�UHWULHYH�IURP�WKH�GDWDEDVH��2XU�VWDFN�KDV�D�VL]H�RI����VR�LW�ZLOO
KDYH�WR�UHPRYH�WKH�ILUVW�XVHU�WR�DOORFDWH�VSDFH�IRU�WKH�VHFRQG�DQG�WKLUG�XVHUV�

XVHU���HUU�� �SUR[\�)LQG8VHU�NQRZQ,'V>�@��
LI�HUU�� �QLO�^�
��W�)DWDO�HUU��
`�
�
XVHU���B�� �SUR[\�)LQG8VHU�NQRZQ,'V>�@��
LI�SUR[\�'LG/DVW6HDUFK8VHG&DFKH�^�
��W�(UURU��7KH�XVHU�ZDVQ
W�VWRUHG�RQ�WKH�SUR[\�FDFKH�\HW���
`�
�
XVHU���B�� �SUR[\�)LQG8VHU�NQRZQ,'V>�@��
LI�SUR[\�'LG/DVW6HDUFK8VHG&DFKH�^�
��W�(UURU��7KH�XVHU�ZDVQ
W�VWRUHG�RQ�WKH�SUR[\�FDFKH�\HW���
`�

:H�KDYH�UHWULHYHG�WKH�ILUVW�WKUHH�XVHUV��:H�DUHQ
W�FKHFNLQJ�IRU�HUURUV�EHFDXVH�WKDW�ZDV�WKH�SXUSRVH�RI
WKH�SUHYLRXV�WHVWV��7KLV�LV�LPSRUWDQW�WR�UHFDOO�WKDW�WKHUH�LV�QR�QHHG�WR�RYHU�WHVW�\RXU�FRGH��,I�WKHUH�LV
DQ\�HUURU�KHUH��LW�ZLOO�DULVH�LQ�WKH�SUHYLRXV�WHVWV��$OVR��ZH�KDYH�FKHFNHG�WKDW�WKH�XVHU��DQG�XVHU�
TXHULHV�GR�QRW�XVH�WKH�FDFKH��WKH\�VKRXOGQ
W�EH�VWRUHG�WKHUH�\HW�

1RZ�ZH�DUH�JRLQJ�WR�ORRN�IRU�WKH�XVHU��TXHU\�LQ�WKH�3UR[\��,W�VKRXOGQ
W�H[LVW��DV�WKH�VWDFN�KDV�D�VL]H
RI����DQG�XVHU��ZDV�WKH�ILUVW�WR�HQWHU��KHQFH��WKH�ILUVW�WR�JR�RXW�

IRU�L�� ����L���OHQ�SUR[\�6WDFN&DFKH���L���^�
��LI�SUR[\�6WDFN&DFKH>L@�,'�  �XVHU��,'�^�
����W�(UURU��8VHU�WKDW�VKRXOG�EH�JRQH�ZDV�IRXQG���
��`�
`�
�
LI�OHQ�SUR[\�6WDFN&DFKH��� ���^�
��W�(UURU��$IWHU�LQVHUWLQJ���XVHUV�WKH�FDFKH�VKRXOG�QRW�JURZ����
��PRUH�WKDQ�WR�WZR���
`�

,W�GRHVQ
W�PDWWHU�LI�ZH�DVN�IRU�D�WKRXVDQG�XVHUV��RXU�FDFKH�FDQ
W�EH�ELJJHU�WKDQ�RXU�FRQILJXUHG�VL]H�



)LQDOO\��ZH�DUH�JRLQJ�WR�DJDLQ�UDQJH�RYHU�WKH�XVHUV�VWRUHG�LQ�WKH�FDFKH��DQG�FRPSDUH�WKHP�ZLWK�WKH�ODVW
WZR�ZH�TXHULHG��7KLV�ZD\��ZH�ZLOO�FKHFN�WKDW�MXVW�WKRVH�XVHUV�DUH�VWRUHG�LQ�WKH�FDFKH��%RWK�PXVW�EH
IRXQG�RQ�LW�

��IRU�B��Y�� �UDQJH�SUR[\�6WDFN&DFKH�^�
����LI�Y�� �XVHU��		�Y�� �XVHU��^�
������W�(UURU��$�QRQ�H[SHFWHG�XVHU�ZDV�IRXQG�RQ�WKH�FDFKH���
����`�
��`�
`�

5XQQLQJ�WKH�WHVWV�QRZ�VKRXOG�JLYH�VRPH�HUURUV��DV�XVXDO��/HW
V�UXQ�WKHP�QRZ�

��JR�WHVW��Y��
   �581���7HVWB8VHU/LVW3UR[\
   �581���7HVWB8VHU/LVW3UR[\�)LQG8VHUB�B(PSW\BFDFKH
   �581���7HVWB8VHU/LVW3UR[\�)LQG8VHUB�B2QHBXVHU�BDVNBIRUBWKHBVDPHBXVHU
   �581���7HVWB8VHU/LVW3UR[\�)LQG8VHUB�BRYHUIORZLQJBWKHBVWDFN
����)$,/��7HVWB8VHU/LVW3UR[\������V�
��������)$,/��7HVWB8VHU/LVW3UR[\�)LQG8VHUB�B(PSW\BFDFKH������V�
��������SUR[\BWHVW�JR�����1RW�LPSOHPHQWHG�\HW
��������)$,/��7HVWB8VHU/LVW3UR[\�)LQG8VHUB�B2QHBXVHU�BDVNBIRUBWKHBVDPHBXVHU�
�����V�
��������SUR[\BWHVW�JR�����1RW�LPSOHPHQWHG�\HW
��������)$,/��7HVWB8VHU/LVW3UR[\�)LQG8VHUB�BRYHUIORZLQJBWKHBVWDFN������V�
��������SUR[\BWHVW�JR�����1RW�LPSOHPHQWHG�\HW
)$,/
H[LW�VWDWXV��
)$,/

6R��OHW
V�LPSOHPHQW�WKH�)LQG8VHU�PHWKRG�WR�DFW�DV�RXU�3UR[\�

,PSOHPHQWDWLRQ
,Q�RXU�3UR[\��WKH�)LQG8VHU�PHWKRG�ZLOO�VHDUFK�IRU�D�VSHFLILHG�,'�LQ�WKH�FDFKH�OLVW��,I�LW�ILQGV�LW��LW�ZLOO
UHWXUQ�WKH�,'��,I�QRW��LW�ZLOO�VHDUFK�LQ�WKH�GDWDEDVH��)LQDOO\��LI�LW
V�QRW�LQ�WKH�GDWDEDVH�OLVW��LW�ZLOO�UHWXUQ
DQ�HUURU�

,I�\RX�UHPHPEHU��RXU�3UR[\�SDWWHUQ�LV�FRPSRVHG�RI�WZR�8VHU/LVW�W\SHV��RQH�RI�WKHP�D�SRLQWHU��
ZKLFK�DUH�DFWXDOO\�VOLFHV�RI�8VHU�W\SH��:H�ZLOO�LPSOHPHQW�D�)LQG8VHU�PHWKRG�LQ�8VHU�W\SH�WRR�
ZKLFK��E\�WKH�ZD\��KDV�WKH�VDPH�VLJQDWXUH�DV�WKH�8VHU)LQGHU�LQWHUIDFH�

W\SH�8VHU/LVW�>@8VHU�
�
IXQF��W�8VHU/LVW��)LQG8VHU�LG�LQW�����8VHU��HUURU��^�
��IRU�L�� ����L���OHQ�W���L���^�
����LI��W�>L@�,'�  �LG�^�
������UHWXUQ��W�>L@��QLO�
����`�
��`�



��UHWXUQ�8VHU^`��IPW�(UURUI��8VHU��V�FRXOG�QRW�EH�IRXQG?Q���LG��
`�

7KH�)LQG8VHU�PHWKRG�LQ�WKH�8VHU/LVW�VOLFH�ZLOO�LWHUDWH�RYHU�WKH�OLVW�WR�WU\�DQG�ILQG�D�XVHU�ZLWK�WKH
VDPH�,'�DV�WKH�LG�DUJXPHQW��RU�UHWXUQ�DQ�HUURU�LI�LW�FDQ
W�ILQG�LW�

<RX�PD\�EH�ZRQGHULQJ�ZK\�WKH�SRLQWHU�W�LV�EHWZHHQ�SDUHQWKHVHV��7KLV�LV�WR�GHUHIHUHQFH�WKH
XQGHUO\LQJ�DUUD\�EHIRUH�DFFHVVLQJ�LWV�LQGH[HV��:LWKRXW�LW��\RX
OO�KDYH�D�FRPSLODWLRQ�HUURU��EHFDXVH�WKH
FRPSLOHU�WULHV�WR�VHDUFK�WKH�LQGH[�EHIRUH�GHUHIHUHQFLQJ�WKH�SRLQWHU�

6R��WKH�ILUVW�SDUW�RI�WKH�SUR[\�)LQG8VHU�PHWKRG�FDQ�EH�ZULWWHQ�DV�IROORZV�

IXQF��X�8VHU/LVW3UR[\��)LQG8VHU�LG�LQW�����8VHU��HUURU��^�
��XVHU��HUU�� �X�6WDFN&DFKH�)LQG8VHU�LG��
��LI�HUU�  �QLO�^�
����IPW�3ULQWOQ��5HWXUQLQJ�XVHU�IURP�FDFKH���
����X�'LG/DVW6HDUFK8VHG&DFKH� �WUXH�
����UHWXUQ�XVHU��QLO�
��`�

:H�XVH�WKH�SUHFHGLQJ�PHWKRG�WR�VHDUFK�IRU�D�XVHU�LQ�WKH�6WDFN&DFKH�PHPEHU��7KH�HUURU�ZLOO�EH�QLO�LI
LW�FDQ�ILQG�LW��VR�ZH�FKHFN�WKLV�WR�SULQW�D�PHVVDJH�WR�WKH�FRQVROH��FKDQJH�WKH�VWDWH�RI
'LG/DVW6HDUFK8VHG&DFKH�WR�WUXH�VR�WKDW�WKH�WHVW�FDQ�FKHFN�ZKHWKHU�WKH�XVHU�ZDV�UHWULHYHG�IURP
FDFKH��DQG�ILQDOO\��UHWXUQ�WKH�XVHU�

6R��LI�WKH�HUURU�ZDV�QRW�QLO��LW�PHDQV�WKDW�LW�FRXOGQ
W�ILQG�WKH�XVHU�LQ�WKH�VWDFN��6R��WKH�QH[W�VWHS�LV�WR
VHDUFK�LQ�WKH�GDWDEDVH�

��XVHU��HUU� �X�6RPH'DWDEDVH�)LQG8VHU�LG��
��LI�HUU�� �QLO�^�
����UHWXUQ�8VHU^`��HUU�
��`�

:H�FDQ�UHXVH�WKH�)LQG8VHU�PHWKRG�ZH�ZURWH�IRU�8VHU/LVW�GDWDEDVH�LQ�WKLV�FDVH��EHFDXVH�ERWK�KDYH
WKH�VDPH�W\SH�IRU�WKH�SXUSRVH�RI�WKLV�H[DPSOH��$JDLQ��LW�VHDUFKHV�WKH�XVHU�LQ�WKH�GDWDEDVH�UHSUHVHQWHG�
E\�WKH�8VHU/LVW�VOLFH��EXW�LQ�WKLV�FDVH��LI�WKH�XVHU�LVQ
W�IRXQG��LW�UHWXUQV�WKH�HUURU�JHQHUDWHG�LQ
8VHU/LVW�

:KHQ�WKH�XVHU�LV�IRXQG��HUU�LV�QLO���ZH�KDYH�WR�DGG�WKH�XVHU�WR�WKH�VWDFN��)RU�WKLV�SXUSRVH��ZH�ZULWH�D
GHGLFDWHG�SULYDWH�PHWKRG�WKDW�UHFHLYHV�D�SRLQWHU�RI�W\SH�8VHU/LVW3UR[\�

IXQF��X�8VHU/LVW3UR[\��DGG8VHU7R6WDFN�XVHU�8VHU��^�
��LI�OHQ�X�6WDFN&DFKH��! �X�6WDFN&DSDFLW\�^�
����X�6WDFN&DFKH� �DSSHQG�X�6WDFN&DFKH>��@��XVHU��
��`�
��HOVH�^�
����X�6WDFN&DFKH�DGG8VHU�XVHU��
��`�
`�
�



IXQF��W�8VHU/LVW��DGG8VHU�QHZ8VHU�8VHU��^�
��W� �DSSHQG�W��QHZ8VHU��
`�

7KH�DGG8VHU7R6WDFN�PHWKRG�WDNHV�WKH�XVHU�DUJXPHQW��DQG�DGGV�LW�WR�WKH�VWDFN�LQ�SODFH��,I�WKH�VWDFN�LV
IXOO��LW�UHPRYHV�WKH�ILUVW�HOHPHQW�LQ�LW�EHIRUH�DGGLQJ��:H�KDYH�DOVR�ZULWWHQ�DQ�DGG8VHU�PHWKRG�WR
8VHU/LVW�WR�KHOS�XV�LQ�WKLV��6R��QRZ�LQ�)LQG8VHU�PHWKRG��ZH�MXVW�KDYH�WR�DGG�RQH�OLQH�

X�DGG8VHU7R6WDFN�XVHU��

7KLV�DGGV�WKH�QHZ�XVHU�WR�WKH�VWDFN��UHPRYLQJ�WKH�ODVW�LI�QHFHVVDU\�

)LQDOO\��ZH�MXVW�KDYH�WR�UHWXUQ�WKH�QHZ�XVHU�RI�WKH�VWDFN��DQG�VHW�WKH�DSSURSULDWH�YDOXH�RQ
'LG/DVW6HDUFK8VHG&DFKH�YDULDEOH��:H�DOVR�ZULWH�D�PHVVDJH�WR�WKH�FRQVROH�WR�KHOS�LQ�WKH�WHVWLQJ
SURFHVV�

��IPW�3ULQWOQ��5HWXUQLQJ�XVHU�IURP�GDWDEDVH���
��X�'LG/DVW6HDUFK8VHG&DFKH� �IDOVH�
��UHWXUQ�XVHU��QLO�
`�

:LWK�WKLV��ZH�KDYH�HQRXJK�WR�SDVV�RXU�WHVWV�

��JR�WHVW��Y��
   �581���7HVWB8VHU/LVW3UR[\
   �581���7HVWB8VHU/LVW3UR[\�)LQG8VHUB�B(PSW\BFDFKH
5HWXUQLQJ�XVHU�IURP�GDWDEDVH
   �581���7HVWB8VHU/LVW3UR[\�)LQG8VHUB�B2QHBXVHU�BDVNBIRUBWKHBVDPHBXVHU
5HWXUQLQJ�XVHU�IURP�FDFKH
   �581���7HVWB8VHU/LVW3UR[\�)LQG8VHUB�BRYHUIORZLQJBWKHBVWDFN
5HWXUQLQJ�XVHU�IURP�FDFKH
5HWXUQLQJ�XVHU�IURP�GDWDEDVH
5HWXUQLQJ�XVHU�IURP�GDWDEDVH
����3$66��7HVWB8VHU/LVW3UR[\������V�����������������������
����3$66��7HVWB8VHU/LVW3UR[\�)LQG8VHUB�B(PSW\BFDFKH������V�
����3$66��7HVWB8VHU/LVW3UR[\�)LQG8VHUB�B2QHBXVHU�BDVNBIRUBWKHBVDPHBXVHU������V�
����3$66��7HVWB8VHU/LVW3UR[\�)LQG8VHUB�BRYHUIORZLQJBWKHBVWDFN������V�
3$66
RN

<RX�FDQ�VHH�LQ�WKH�SUHFHGLQJ�PHVVDJHV�WKDW�RXU�3UR[\�KDV�ZRUNHG�IODZOHVVO\��,W�KDV�UHWXUQHG�WKH�ILUVW
VHDUFK�IURP�WKH�GDWDEDVH��7KHQ��ZKHQ�ZH�VHDUFK�IRU�WKH�VDPH�XVHU�DJDLQ��LW�XVHV�WKH�FDFKH��)LQDOO\�
ZH�PDGH�D�QHZ�WHVW�WKDW�FDOOV�WKUHH�GLIIHUHQW�XVHUV�DQG�ZH�FDQ�REVHUYH��E\�ORRNLQJ�DW�WKH�FRQVROH
RXWSXW��WKDW�MXVW�WKH�ILUVW�ZDV�UHWXUQHG�IURP�WKH�FDFKH�DQG�WKDW�WKH�RWKHU�WZR�ZHUH�IHWFKHG�IURP�WKH
GDWDEDVH�

3UR[\LQJ�DURXQG�DFWLRQV
:UDS�SUR[LHV�DURXQG�W\SHV�WKDW�QHHG�VRPH�LQWHUPHGLDWH�DFWLRQ��OLNH�JLYLQJ�DXWKRUL]DWLRQ�WR�WKH�XVHU�RU



SURYLGLQJ�DFFHVV�WR�D�GDWDEDVH��OLNH�LQ�RXU�H[DPSOH�

2XU�H[DPSOH�LV�D�JRRG�ZD\�WR�VHSDUDWH�DSSOLFDWLRQ�QHHGV�IURP�GDWDEDVH�QHHGV��,I�RXU�DSSOLFDWLRQ
DFFHVVHV�WKH�GDWDEDVH�WRR�PXFK��D�VROXWLRQ�IRU�WKLV�LV�QRW�LQ�\RXU�GDWDEDVH��5HPHPEHU�WKDW�WKH�3UR[\
XVHV�WKH�VDPH�LQWHUIDFH�DV�WKH�W\SH�LW�ZUDSV��DQG��IRU�WKH�XVHU��WKHUH�VKRXOGQ
W�EH�DQ\�GLIIHUHQFH
EHWZHHQ�WKH�WZR�



'HFRUDWRU�GHVLJQ�SDWWHUQ
:H
OO�FRQWLQXH�WKLV�FKDSWHU�ZLWK�WKH�ELJ�EURWKHU�RI�WKH�3UR[\�SDWWHUQ��DQG�PD\EH��RQH�RI�WKH�PRVW
SRZHUIXO�GHVLJQ�SDWWHUQV�RI�DOO��7KH�'HFRUDWRU�SDWWHUQ�LV�SUHWW\�VLPSOH��EXW��IRU�LQVWDQFH��LW�SURYLGHV
D�ORW�RI�EHQHILWV�ZKHQ�ZRUNLQJ�ZLWK�OHJDF\�FRGH�

'HVFULSWLRQ
7KH�'HFRUDWRU�GHVLJQ�SDWWHUQ�DOORZV�\RX�WR�GHFRUDWH�DQ�DOUHDG\�H[LVWLQJ�W\SH�ZLWK�PRUH�IXQFWLRQDO
IHDWXUHV�ZLWKRXW�DFWXDOO\�WRXFKLQJ�LW��+RZ�LV�LW�SRVVLEOH"�:HOO��LW�XVHV�DQ�DSSURDFK�VLPLODU�WR
PDWU\RVKND�GROOV��ZKHUH�\RX�KDYH�D�VPDOO�GROO�WKDW�\RX�FDQ�SXW�LQVLGH�D�GROO�RI�WKH�VDPH�VKDSH�EXW
ELJJHU��DQG�VR�RQ�DQG�VR�IRUWK�

7KH�'HFRUDWRU�W\SH�LPSOHPHQWV�WKH�VDPH�LQWHUIDFH�RI�WKH�W\SH�LW�GHFRUDWHV��DQG�VWRUHV�DQ�LQVWDQFH�RI
WKDW�W\SH�LQ�LWV�PHPEHUV��7KLV�ZD\��\RX�FDQ�VWDFN�DV�PDQ\�GHFRUDWRUV��GROOV��DV�\RX�ZDQW�E\�VLPSO\
VWRULQJ�WKH�ROG�GHFRUDWRU�LQ�D�ILHOG�RI�WKH�QHZ�RQH�

2EMHFWLYHV
:KHQ�\RX�WKLQN�DERXW�H[WHQGLQJ�OHJDF\�FRGH�ZLWKRXW�WKH�ULVN�RI�EUHDNLQJ�VRPHWKLQJ��\RX�VKRXOG�WKLQN
RI�WKH�'HFRUDWRU�SDWWHUQ�ILUVW��,W
V�D�UHDOO\�SRZHUIXO�DSSURDFK�WR�GHDO�ZLWK�WKLV�SDUWLFXODU�SUREOHP�

$�GLIIHUHQW�ILHOG�ZKHUH�WKH�'HFRUDWRU�LV�YHU\�SRZHUIXO�PD\�QRW�EH�VR�REYLRXV�WKRXJK�LW�UHYHDOV�LWVHOI
ZKHQ�FUHDWLQJ�W\SHV�ZLWK�ORWV�RI�IHDWXUHV�EDVHG�RQ�XVHU�LQSXWV��SUHIHUHQFHV��RU�VLPLODU�LQSXWV��/LNH�LQ
D�6ZLVV�NQLIH��\RX�KDYH�D�EDVH�W\SH��WKH�IUDPH�RI�WKH�NQLIH���DQG�IURP�WKHUH�\RX�XQIROG�LWV
IXQFWLRQDOLWLHV�

6R��SUHFLVHO\�ZKHQ�DUH�ZH�JRLQJ�WR�XVH�WKH�'HFRUDWRU�SDWWHUQ"�$QVZHU�WR�WKLV�TXHVWLRQ�

:KHQ�\RX�QHHG�WR�DGG�IXQFWLRQDOLW\�WR�VRPH�FRGH�WKDW�\RX�GRQ
W�KDYH�DFFHVV�WR��RU�\RX�GRQ
W�ZDQW
WR�PRGLI\�WR�DYRLG�D�QHJDWLYH�HIIHFW�RQ�WKH�FRGH��DQG�IROORZ�WKH�RSHQ�FORVH�SULQFLSOH��OLNH
OHJDF\�FRGH�
:KHQ�\RX�ZDQW�WKH�IXQFWLRQDOLW\�RI�DQ�REMHFW�WR�EH�FUHDWHG�RU�DOWHUHG�G\QDPLFDOO\��DQG�WKH
QXPEHU�RI�IHDWXUHV�LV�XQNQRZQ�DQG�FRXOG�JURZ�IDVW

([DPSOH
,Q�RXU�H[DPSOH��ZH�ZLOO�SUHSDUH�D�3L]]D�W\SH��ZKHUH�WKH�FRUH�LV�WKH�SL]]D�DQG�WKH�LQJUHGLHQWV�DUH�WKH
GHFRUDWLQJ�W\SHV��:H�ZLOO�KDYH�D�FRXSOH�RI�LQJUHGLHQWV�IRU�RXU�SL]]D�RQLRQ�DQG�PHDW�

$FFHSWDQFH�FULWHULD
7KH�DFFHSWDQFH�FULWHULD�IRU�D�'HFRUDWRU�SDWWHUQ�LV�WR�KDYH�D�FRPPRQ�LQWHUIDFH�DQG�D�FRUH�W\SH��WKH�RQH
WKDW�DOO�OD\HUV�ZLOO�EH�EXLOW�RYHU�



:H�PXVW�KDYH�WKH�PDLQ�LQWHUIDFH�WKDW�DOO�GHFRUDWRUV�ZLOO�LPSOHPHQW��7KLV�LQWHUIDFH�ZLOO�EH�FDOOHG
,QJUHGLHQW$GG��DQG�LW�ZLOO�KDYH�WKH�$GG,QJUHGLHQW���VWULQJ�PHWKRG�
:H�PXVW�KDYH�D�FRUH�3L]]D'HFRUDWRU�W\SH��WKH�GHFRUDWRU��WKDW�ZH�ZLOO�DGG�LQJUHGLHQWV�WR�
:H�PXVW�KDYH�DQ�LQJUHGLHQW��RQLRQ���LPSOHPHQWLQJ�WKH�VDPH�,QJUHGLHQW$GG�LQWHUIDFH�WKDW�ZLOO
DGG�WKH�VWULQJ�RQLRQ�WR�WKH�UHWXUQHG�SL]]D�
:H�PXVW�KDYH�D�LQJUHGLHQW��PHDW��LPSOHPHQWLQJ�WKH�,QJUHGLHQW$GG�LQWHUIDFH�WKDW�ZLOO�DGG�WKH
VWULQJ�PHDW�WR�WKH�UHWXUQHG�SL]]D�
:KHQ�FDOOLQJ�$GG,QJUHGLHQW�PHWKRG�RQ�WKH�WRS�REMHFW��LW�PXVW�UHWXUQ�D�IXOO\�GHFRUDWHG�SL]]D
ZLWK�WKH�WH[W�3L]]D�ZLWK�WKH�IROORZLQJ�LQJUHGLHQWV��PHDW��RQLRQ�

8QLW�WHVW
7R�ODXQFK�RXU�XQLW�WHVWV��ZH�PXVW�ILUVW�FUHDWH�WKH�EDVLF�VWUXFWXUHV�GHVFULEHG�LQ�DFFRUGDQFH�ZLWK�WKH
DFFHSWDQFH�FULWHULD��7R�EHJLQ�ZLWK��WKH�LQWHUIDFH�WKDW�DOO�GHFRUDWLQJ�W\SHV�PXVW�LPSOHPHQW�LV�DV
IROORZV�

W\SH�,QJUHGLHQW$GG�LQWHUIDFH�^�
��$GG,QJUHGLHQW����VWULQJ��HUURU��
`�

7KH�IROORZLQJ�FRGH�GHILQHV�WKH�3L]]D'HFRUDWRU�W\SH��ZKLFK�PXVW�KDYH�,QJUHGLHQW$GG�LQVLGH��DQG
ZKLFK�LPSOHPHQWV�,QJUHGLHQW$GG�WRR�

W\SH�3L]]D'HFRUDWRU�VWUXFW^�
��,QJUHGLHQW�,QJUHGLHQW$GG�
`�

IXQF��S�3L]]D'HFRUDWRU��$GG,QJUHGLHQW����VWULQJ��HUURU��^�
��UHWXUQ�����HUURUV�1HZ��1RW�LPSOHPHQWHG�\HW���
`�

7KH�GHILQLWLRQ�RI�WKH�0HDW�W\SH�ZLOO�EH�YHU\�VLPLODU�WR�WKDW�RI�WKH��3L]]D'HFRUDWRU�VWUXFWXUH�

W\SH�0HDW�VWUXFW�^�
��,QJUHGLHQW�,QJUHGLHQW$GG�
`�
�
IXQF��P�0HDW��$GG,QJUHGLHQW����VWULQJ��HUURU��^�
��UHWXUQ�����HUURUV�1HZ��1RW�LPSOHPHQWHG�\HW���
`�

1RZ�ZH�GHILQH�WKH�2QLRQ�VWUXFW�LQ�D�VLPLODU�IDVKLRQ�

W\SH�2QLRQ�VWUXFW�^�
��,QJUHGLHQW�,QJUHGLHQW$GG�
`�
�
IXQF��R�2QLRQ��$GG,QJUHGLHQW����VWULQJ��HUURU��^�
��UHWXUQ�����HUURUV�1HZ��1RW�LPSOHPHQWHG�\HW���
`��



7KLV�LV�HQRXJK�WR�LPSOHPHQW�WKH�ILUVW�XQLW�WHVW��DQG�WR�DOORZ�WKH�FRPSLOHU�WR�UXQ�WKHP�ZLWKRXW�DQ\
FRPSLOLQJ�HUURUV�

IXQF�7HVW3L]]D'HFRUDWRUB$GG,QJUHGLHQW�W�WHVWLQJ�7��^�
��SL]]D�� �	3L]]D'HFRUDWRU^`�
��SL]]D5HVXOW��B�� �SL]]D�$GG,QJUHGLHQW���
��H[SHFWHG7H[W�� ��3L]]D�ZLWK�WKH�IROORZLQJ�LQJUHGLHQWV���
��LI��VWULQJV�&RQWDLQV�SL]]D5HVXOW��H[SHFWHG7H[W��^�
����W�(UURUI��:KHQ�FDOOLQJ�WKH�DGG�LQJUHGLHQW�RI�WKH�SL]]D�GHFRUDWRU�LW�PXVW�
UHWXUQ�WKH�WH[W��VWKH�H[SHFWHG�WH[W��QRW�
�V
���SL]]D5HVXOW��H[SHFWHG7H[W��
��`�
`�

1RZ�LW�PXVW�FRPSLOH�ZLWKRXW�SUREOHPV��VR�ZH�FDQ�FKHFN�WKDW�WKH�WHVW�IDLOV�

��JR�WHVW��Y��UXQ 7HVW3L]]D'HFRUDWRU��
   �581���7HVW3L]]D'HFRUDWRUB$GG,QJUHGLHQW
����)$,/��7HVW3L]]D'HFRUDWRUB$GG,QJUHGLHQW������V�
GHFRUDWRUBWHVW�JR�����1RW�LPSOHPHQWHG�\HW
GHFRUDWRUBWHVW�JR�����:KHQ�WKH�WKH�$GG,QJUHGLHQW�PHWKRG�RI�WKH�SL]]D�GHFRUDWRU�
REMHFW�LV�FDOOHG��LW�PXVW�UHWXUQ�WKH�WH[W
3L]]D�ZLWK�WKH�IROORZLQJ�LQJUHGLHQWV�
)$,/
H[LW�VWDWXV��
)$,/�

2XU�ILUVW�WHVW�LV�GRQH��DQG�ZH�FDQ�VHH�WKDW�WKH�3L]]D'HFRUDWRU�VWUXFW�LVQ
W�UHWXUQLQJ�DQ\WKLQJ�\HW�
WKDW
V�ZK\�LW�IDLOV��:H�FDQ�QRZ�PRYH�RQ�WR�WKH�2QLRQ�W\SH��7KH�WHVW�RI�WKH�2QLRQ�W\SH�LV�TXLWH�VLPLODU
WR�WKDW�RI�WKH�3L]]D�GHFRUDWRU��EXW�ZH�PXVW�DOVR�PDNH�VXUH�WKDW�ZH�DFWXDOO\�DGG�WKH�LQJUHGLHQW�WR
WKH�,QJUHGLHQW$GG�PHWKRG�DQG�QRW�WR�D�QLO�SRLQWHU�

IXQF�7HVW2QLRQB$GG,QJUHGLHQW�W�WHVWLQJ�7��^�
��RQLRQ�� �	2QLRQ^`�
��RQLRQ5HVXOW��HUU�� �RQLRQ�$GG,QJUHGLHQW���
��LI�HUU�  �QLO�^�
����W�(UURUI��:KHQ�FDOOLQJ�$GG,QJUHGLHQW�RQ�WKH�RQLRQ�GHFRUDWRU�ZLWKRXW�����DQ�
,QJUHGLHQW$GG�RQ�LWV�,QJUHGLHQW�ILHOG�PXVW�UHWXUQ�DQ�HUURU��QRW�D�VWULQJ�ZLWK�

�V
���RQLRQ5HVXOW��
��`�

7KH�ILUVW�KDOI�RI�WKH�SUHFHGLQJ�WHVW�H[DPLQHV�WKH�UHWXUQLQJ�HUURU�ZKHQ�QR�,QJUHGLHQW$GG�PHWKRG�LV
SDVVHG�WR�WKH�2QLRQ�VWUXFW�LQLWLDOL]HU��$V�QR�SL]]D�LV�DYDLODEOH�WR�DGG�WKH�LQJUHGLHQW��DQ�HUURU�PXVW�EH
UHWXUQHG�

��RQLRQ� �	2QLRQ^	3L]]D'HFRUDWRU^``�
��RQLRQ5HVXOW��HUU� �RQLRQ�$GG,QJUHGLHQW���

��LI�HUU�� �QLO�^�
����W�(UURU�HUU��
��`�
��LI��VWULQJV�&RQWDLQV�RQLRQ5HVXOW���RQLRQ���^�
����W�(UURUI��:KHQ�FDOOLQJ�WKH�DGG�LQJUHGLHQW�RI�WKH�RQLRQ�GHFRUDWRU�LW�����PXVW�



UHWXUQ�D�WH[W�ZLWK�WKH�ZRUG�
RQLRQ
��QRW�
�V
���RQLRQ5HVXOW��
��`�
`�

7KH�VHFRQG�SDUW�RI�WKH�2QLRQ�W\SH�WHVW�DFWXDOO\�SDVVHV�3L]]D'HFRUDWRU�VWUXFWXUH�WR�WKH�LQLWLDOL]HU�
7KHQ��ZH�FKHFN�ZKHWKHU�QR�HUURU�LV�EHLQJ�UHWXUQHG��DQG�DOVR�ZKHWKHU�WKH�UHWXUQLQJ�VWULQJ�FRQWDLQV�WKH
ZRUG�RQLRQ�LQ�LW��7KLV�ZD\��ZH�FDQ�HQVXUH�WKDW�RQLRQ�KDV�EHHQ�DGGHG�WR�WKH�SL]]D�

)LQDOO\�IRU�WKH�2QLRQ�W\SH��WKH�FRQVROH�RXWSXW�RI�WKLV�WHVW�ZLWK�RXU�FXUUHQW�LPSOHPHQWDWLRQ�ZLOO�EH�WKH
IROORZLQJ�

��JR�WHVW��Y��UXQ 7HVW2QLRQB$GG,QJUHGLHQW��
   �581���7HVW2QLRQB$GG,QJUHGLHQW
����)$,/��7HVW2QLRQB$GG,QJUHGLHQW������V�
GHFRUDWRUBWHVW�JR�����1RW�LPSOHPHQWHG�\HW
GHFRUDWRUBWHVW�JR�����:KHQ�FDOOLQJ�WKH�DGG�LQJUHGLHQW�RI�WKH�RQLRQ�GHFRUDWRU�LW�
PXVW�UHWXUQ�D�WH[W�ZLWK�WKH�ZRUG�
RQLRQ
��QRW�


)$,/
H[LW�VWDWXV��
)$,/

7KH�PHDW�LQJUHGLHQW�LV�H[DFWO\�WKH�VDPH��EXW�ZH�FKDQJH�WKH�W\SH�WR�PHDW�LQVWHDG�RI�RQLRQ�

IXQF�7HVW0HDWB$GG,QJUHGLHQW�W�WHVWLQJ�7��^�
��PHDW�� �	0HDW^`�
��PHDW5HVXOW��HUU�� �PHDW�$GG,QJUHGLHQW���
��LI�HUU�  �QLO�^�
����W�(UURUI��:KHQ�FDOOLQJ�$GG,QJUHGLHQW�RQ�WKH�PHDW�GHFRUDWRU�ZLWKRXW�����DQ�
,QJUHGLHQW$GG�LQ�LWV�,QJUHGLHQW�ILHOG�PXVW�UHWXUQ�DQ�HUURU������QRW�D�VWULQJ�
ZLWK�
�V
���PHDW5HVXOW��
��`�
�
��PHDW� �	0HDW^	3L]]D'HFRUDWRU^``�
��PHDW5HVXOW��HUU� �PHDW�$GG,QJUHGLHQW���
��LI�HUU�� �QLO�^�
����W�(UURU�HUU��
��`�

��LI��VWULQJV�&RQWDLQV�PHDW5HVXOW���PHDW���^�
����W�(UURUI��:KHQ�FDOOLQJ�WKH�DGG�LQJUHGLHQW�RI�WKH�PHDW�GHFRUDWRU�LW�����PXVW�
UHWXUQ�D�WH[W�ZLWK�WKH�ZRUG�
PHDW
��QRW�
�V
���PHDW5HVXOW��
��`�
`�

6R��WKH�UHVXOW�RI�WKH�WHVWV�ZLOO�EH�VLPLODU�

JR�WHVW��Y��UXQ 7HVW0HDWB$GG,QJUHGLHQW��
   �581���7HVW0HDWB$GG,QJUHGLHQW
����)$,/��7HVW0HDWB$GG,QJUHGLHQW������V�
GHFRUDWRUBWHVW�JR�����1RW�LPSOHPHQWHG�\HW
GHFRUDWRUBWHVW�JR�����:KHQ�FDOOLQJ�WKH�DGG�LQJUHGLHQW�RI�WKH�PHDW�GHFRUDWRU�LW�
PXVW�UHWXUQ�D�WH[W�ZLWK�WKH�ZRUG�
PHDW
��QRW�





)$,/
H[LW�VWDWXV��
)$,/

)LQDOO\��ZH�PXVW�FKHFN�WKH�IXOO�VWDFN�WHVW��&UHDWLQJ�D�SL]]D�ZLWK�RQLRQ�DQG�PHDW�PXVW�UHWXUQ�WKH�WH[W
3L]]D�ZLWK�WKH�IROORZLQJ�LQJUHGLHQWV��PHDW��RQLRQ�

IXQF�7HVW3L]]D'HFRUDWRUB)XOO6WDFN�W�WHVWLQJ�7��^�
��SL]]D�� �	2QLRQ^	0HDW^	3L]]D'HFRUDWRU^```�
��SL]]D5HVXOW��HUU�� �SL]]D�$GG,QJUHGLHQW���
��LI�HUU�� �QLO�^�
����W�(UURU�HUU��
��`�
�
��H[SHFWHG7H[W�� ��3L]]D�ZLWK�WKH�IROORZLQJ�LQJUHGLHQWV��PHDW��RQLRQ��
��LI��VWULQJV�&RQWDLQV�SL]]D5HVXOW��H[SHFWHG7H[W�^�
����W�(UURUI��:KHQ�DVNLQJ�IRU�D�SL]]D�ZLWK�RQLRQ�DQG�PHDW�WKH�UHWXUQHG�����
�VWULQJ�PXVW�FRQWDLQ�WKH�WH[W�
�V
�EXW�
�V
�GLGQ
W�KDYH�LW���
H[SHFWHG7H[W�SL]]D5HVXOW��
��`�
�
��W�/RJ�SL]]D5HVXOW��
`�

2XU�WHVW�FUHDWHV�D�YDULDEOH�FDOOHG�SL]]D�ZKLFK��OLNH�WKH�PDWU\RVKND�GROOV��HPEHGV�W\SHV�RI
WKH�,QJUHGLHQW$GG�PHWKRG�LQ�VHYHUDO�OHYHOV��&DOOLQJ�WKH�$GG,QJUHGLHQW�PHWKRG�H[HFXWHV�WKH
PHWKRG�DW�WKH��RQLRQ��OHYHO��ZKLFK�H[HFXWHV�WKH��PHDW��RQH��ZKLFK��ILQDOO\��H[HFXWHV�WKDW�RI
WKH�3L]]D'HFRUDWRU�VWUXFW��$IWHU�FKHFNLQJ�WKDW�QR�HUURU�KDG�EHHQ�UHWXUQHG��ZH�FKHFN�ZKHWKHU�WKH
UHWXUQHG�WH[W�IROORZV�WKH�QHHGV�RI�WKH�DFFHSWDQFH�FULWHULD����7KH�WHVWV�DUH�UXQ�ZLWK�WKH�IROORZLQJ
FRPPDQG�

JR�WHVW��Y��UXQ 7HVW3L]]D'HFRUDWRUB)XOO6WDFN��
   �581���7HVW3L]]D'HFRUDWRUB)XOO6WDFN
����)$,/��7HVW3L]]D'HFRUDWRUB)XOO6WDFN����
GHFRUDWRUBWHVW�JR�����1RW�LPSOHPHQWHG�\HW
GHFRUDWRUBWHVW�JR�����:KHQ�DVNLQJ�IRU�D�SL]]D�ZLWK�RQLRQ�DQG�PHDW�WKH�UHWXUQHG�
VWULQJ�PXVW�FRQWDLQ�WKH�WH[W�
3L]]D�ZLWK�WKH�IROORZLQJ�LQJUHGLHQWV��PHDW��RQLRQ
�
EXW�

�GLGQ
W�KDYH�LW
)$,/
H[LW�VWDWXV��
)$,/

)URP�WKH�SUHFHGLQJ�RXWSXW��ZH�FDQ�VHH�WKDW�WKH�WHVWV�QRZ�UHWXUQ�DQ�HPSW\�VWULQJ�IRU�RXU�GHFRUDWHG�W\SH�
7KLV�LV��RI�FRXUVH��EHFDXVH�QR�LPSOHPHQWDWLRQ�KDV�EHHQ�GRQH�\HW��7KLV�ZDV�WKH�ODVW�WHVW�WR�FKHFN�WKH
IXOO\�GHFRUDWHG�LPSOHPHQWDWLRQ��/HW
V�ORRN�FORVHO\�DW�WKH�LPSOHPHQWDWLRQ�WKHQ�

,PSOHPHQWDWLRQ
:H�DUH�JRLQJ�WR�VWDUW�LPSOHPHQWLQJ�WKH�3L]]D'HFRUDWRU�W\SH��,WV�UROH�LV�WR�SURYLGH�WKH�LQLWLDO�WH[W�RI
WKH�IXOO�SL]]D�



W\SH�3L]]D'HFRUDWRU�VWUXFW�^�
��,QJUHGLHQW�,QJUHGLHQW$GG�
`�
�
IXQF��S�3L]]D'HFRUDWRU��$GG,QJUHGLHQW����VWULQJ��HUURU��^�
��UHWXUQ��3L]]D�ZLWK�WKH�IROORZLQJ�LQJUHGLHQWV����QLO�
`�

$�VLQJOH�OLQH�FKDQJH�RQ�WKH�UHWXUQ�RI�WKH�$GG,QJUHGLHQW�PHWKRG�ZDV�HQRXJK�WR�SDVV�WKH�WHVW�

JR�WHVW��Y��UXQ 7HVW3L]]D'HFRUDWRUB$GG��
   �581���7HVW3L]]D'HFRUDWRUB$GG,QJUHGLHQW
����3$66��7HVW3L]]D'HFRUDWRUB$GG,QJUHGLHQW������V�
3$66
RN

0RYLQJ�RQ�WR�WKH�2QLRQ�VWUXFW�LPSOHPHQWDWLRQ��ZH�PXVW�WDNH�WKH�EHJLQQLQJ�RI�RXU�,QJUHGLHQW$GG
UHWXUQHG�VWULQJ��DQG�DGG�WKH�ZRUG�RQLRQ�DW�WKH�HQG�RI�LW�LQ�RUGHU�WR�JHW�D�FRPSRVHG�SL]]D�LQ�UHWXUQ�

W\SH�2QLRQ�VWUXFW�^�
��,QJUHGLHQW�,QJUHGLHQW$GG�
`�
�
IXQF��R�2QLRQ��$GG,QJUHGLHQW����VWULQJ��HUURU��^�
��LI�R�,QJUHGLHQW�  �QLO�^�
����UHWXUQ�����HUURUV�1HZ��$Q�,QJUHGLHQW$GG�LV�QHHGHG�LQ�WKH�,QJUHGLHQW�ILHOG�RI�
WKH�2QLRQ���
��`�
��V��HUU�� �R�,QJUHGLHQW�$GG,QJUHGLHQW���
��LI�HUU�� �QLO�^�
����UHWXUQ�����HUU�
��`�
��UHWXUQ�IPW�6SULQWI���V��V����V���RQLRQ����QLO�
`�

&KHFNLQJ�WKDW�ZH�DFWXDOO\�KDYH�D�SRLQWHU�WR�,QJUHGLHQW$GG�ILUVW��ZH�XVH�WKH�FRQWHQWV�RI�WKH�LQQHU
,QJUHGLHQW$GG��DQG�FKHFN�LW�IRU�HUURUV��,I�QR�HUURUV�RFFXU��ZH�UHFHLYH�D�QHZ�VWULQJ�FRPSRVHG�RI�WKLV
FRQWHQW��D�VSDFH��DQG�WKH�ZRUG�RQLRQ��DQG�QR�HUURUV���/RRNV�JRRG�HQRXJK�WR�UXQ�WKH�WHVWV�

JR�WHVW��Y��UXQ 7HVW2QLRQB$GG,QJUHGLHQW��
   �581���7HVW2QLRQB$GG,QJUHGLHQW
����3$66��7HVW2QLRQB$GG,QJUHGLHQW������V�
3$66
RN

,PSOHPHQWDWLRQ�RI�WKH�0HDW�VWUXFW�LV�YHU\�VLPLODU�

W\SH�0HDW�VWUXFW�^�
��,QJUHGLHQW�,QJUHGLHQW$GG�
`�
�
IXQF��P�0HDW��$GG,QJUHGLHQW����VWULQJ��HUURU��^�
��LI�P�,QJUHGLHQW�  �QLO�^�



����UHWXUQ�����HUURUV�1HZ��$Q�,QJUHGLHQW$GG�LV�QHHGHG�LQ�WKH�,QJUHGLHQW�ILHOG�RI�
WKH�0HDW���
��`�
��V��HUU�� �P�,QJUHGLHQW�$GG,QJUHGLHQW���
��LI�HUU�� �QLO�^�
����UHWXUQ�����HUU�
��`�
��UHWXUQ�IPW�6SULQWI���V��V����V���PHDW����QLO�
`�

$QG�KHUH�JRHV�WKHLU�WHVW�H[HFXWLRQ�

JR�WHVW��Y��UXQ 7HVW0HDWB$GG,QJUHGLHQW��
   �581���7HVW0HDWB$GG,QJUHGLHQW
����3$66��7HVW0HDWB$GG,QJUHGLHQW������V�
3$66
RN

2ND\��6R��QRZ�DOO�WKH�SLHFHV�DUH�WR�EH�WHVWHG�VHSDUDWHO\��,I�HYHU\WKLQJ�LV�RND\��WKH�WHVW�RI�WKH�IXOO
VWDFNHG�VROXWLRQ�PXVW�EH�SDVVLQJ�VPRRWKO\�

JR�WHVW��Y��UXQ 7HVW3L]]D'HFRUDWRUB)XOO6WDFN��
   �581���7HVW3L]]D'HFRUDWRUB)XOO6WDFN
����3$66��7HVW3L]]D'HFRUDWRUB)XOO6WDFN������V�
GHFRUDWRUBWHVW�JR�����3L]]D�ZLWK�WKH�IROORZLQJ�LQJUHGLHQWV��PHDW��RQLRQ�
3$66
RN

$ZHVRPH��:LWK�WKH�'HFRUDWRU�SDWWHUQ��ZH�FRXOG�NHHS�VWDFNLQJ�,QJUHGLHQW$GGV�ZKLFK�FDOO�WKHLU
LQQHU�SRLQWHU�WR�DGG�IXQFWLRQDOLW\�WR�3L]]D'HFRUDWRU��:H�DUHQ
W�WRXFKLQJ�WKH�FRUH�W\SH�HLWKHU��QRU
PRGLI\LQJ�RU�LPSOHPHQWLQJ�QHZ�WKLQJV��$OO�WKH�QHZ�IHDWXUHV�DUH�LPSOHPHQWHG�E\�DQ�H[WHUQDO�W\SH�

$�UHDO�OLIH�H[DPSOH���VHUYHU�PLGGOHZDUH
%\�QRZ��\RX�VKRXOG�KDYH�XQGHUVWRRG�KRZ�WKH�'HFRUDWRU�SDWWHUQ�ZRUNV��1RZ�ZH�FDQ�WU\�D�PRUH
DGYDQFHG�H[DPSOH�XVLQJ�WKH�VPDOO�+773�VHUYHU�WKDW�ZH�GHVLJQHG�LQ�WKH�$GDSWHU�SDWWHUQ�VHFWLRQ��<RX
OHDUQHG�WKDW�DQ�+773�VHUYHU�FDQ�EH�FUHDWHG�E\�XVLQJ�WKH�KWWS�SDFNDJH��DQG�LPSOHPHQWLQJ�WKH
KWWS�+DQGOHU�LQWHUIDFH��7KLV�LQWHUIDFH�KDV�RQO\�RQH�PHWKRG�FDOOHG
6HUYH+773�KWWS�5HVSRQVH:ULWHU��KWWS�5HTXHVW���&DQ�ZH�XVH�WKH�'HFRUDWRU�SDWWHUQ�WR�DGG
PRUH�IXQFWLRQDOLW\�WR�D�VHUYHU"�2I�FRXUVH�

:H�ZLOO�DGG�D�FRXSOH�RI�SLHFHV�WR�WKLV�VHUYHU��)LUVW��ZH�DUH�JRLQJ�WR�ORJ�HYHU\�FRQQHFWLRQ�PDGH�WR�LW
WR�WKH�LR�:ULWHU�LQWHUIDFH��IRU�WKH�VDNH�RI�VLPSOLFLW\��ZH
OO�XVH�WKH�LR�:ULWHU�LPSOHPHQWDWLRQ�RI
WKH�RV�6WGRXW�LQWHUIDFH�VR�WKDW�LW�RXWSXWV�WR�WKH�FRQVROH���7KH�VHFRQG�SLHFH�ZLOO�DGG�EDVLF�+773
DXWKHQWLFDWLRQ�WR�HYHU\�UHTXHVW�PDGH�WR�WKH�VHUYHU��,I�WKH�DXWKHQWLFDWLRQ�SDVVHV��D�+HOOR
'HFRUDWRU��PHVVDJH�ZLOO�DSSHDU��)LQDOO\��WKH�XVHU�ZLOO�EH�DEOH�WR�VHOHFW�WKH�QXPEHU�RI�GHFRUDWLRQ
LWHPV�WKDW�KH�VKH�ZDQWV�LQ�WKH�VHUYHU��DQG�WKH�VHUYHU�ZLOO�EH�VWUXFWXUHG�DQG�FUHDWHG�DW�UXQWLPH�

6WDUWLQJ�ZLWK�WKH�FRPPRQ�LQWHUIDFH��KWWS�+DQGOHU



:H�DOUHDG\�KDYH�WKH�FRPPRQ�LQWHUIDFH�WKDW�ZH�ZLOO�GHFRUDWH�XVLQJ�QHVWHG�W\SHV��:H�ILUVW�QHHG�WR
FUHDWH�RXU�FRUH�W\SH��ZKLFK�LV�JRLQJ�WR�EH�WKH�+DQGOHU�WKDW�UHWXUQV�WKH�VHQWHQFH�+HOOR�'HFRUDWRU��

W\SH�0\6HUYHU�VWUXFW^`�
�
IXQF��P�0\6HUYHU��6HUYH+773�Z�KWWS�5HVSRQVH:ULWHU��U�KWWS�5HTXHVW��^�
��IPW�)SULQWOQ�Z���+HOOR�'HFRUDWRU����
`�

7KLV�KDQGOHU�FDQ�EH�DWWULEXWHG�WR�WKH�KWWS�+DQGOH�PHWKRG�WR�GHILQH�RXU�ILUVW�HQGSRLQW��/HW
V�FKHFN
WKLV�QRZ�E\�FUHDWLQJ�WKH�SDFNDJH
V�PDLQ�IXQFWLRQ��DQG�VHQGLQJ�D�*(7�UHTXHVW�WR�LW�

IXQF�PDLQ���^�
��KWWS�+DQGOH������	0\6HUYHU^`��
�
��ORJ�)DWDO�KWWS�/LVWHQ$QG6HUYH����������QLO���
`�

([HFXWH�WKH�VHUYHU�XVLQJ�WKH�7HUPLQDO�WR�H[HFXWH�WKH��JR�UXQ�PDLQ�JR�FRPPDQG��7KHQ��RSHQ�D�QHZ
7HUPLQDO�WR�PDNH�WKH�*(7�UHTXHVW��:H
OO�XVH�WKH�FXUO�FRPPDQG�WR�PDNH�RXU�UHTXHVWV�

��FXUO�KWWS���ORFDOKRVW�����
+HOOR�'HFRUDWRU�

:H�KDYH�FURVVHG�WKH�ILUVW�PLOHVWRQH�RI�RXU�GHFRUDWHG�VHUYHU��7KH�QH[W�VWHS�LV�WR�GHFRUDWH�LW�ZLWK
ORJJLQJ�FDSDELOLWLHV��7R�GR�VR��ZH�PXVW�LPSOHPHQW�WKH�KWWS�+DQGOHU�LQWHUIDFH��LQ�D�QHZ�W\SH��DV
IROORZV�

W\SH�/RJJHU6HUYHU�VWUXFW�^�
��+DQGOHU���KWWS�+DQGOHU�
��/RJ:ULWHU�LR�:ULWHU�
`�
�
IXQF��V�/RJJHU6HUYHU��6HUYH+773�Z�KWWS�5HVSRQVH:ULWHU��U�KWWS�5HTXHVW��^�
��IPW�)SULQWI�V�/RJ:ULWHU���5HTXHVW�85,���V?Q���U�5HTXHVW85,��
��IPW�)SULQWI�V�/RJ:ULWHU���+RVW���V?Q���U�+RVW��
��IPW�)SULQWI�V�/RJ:ULWHU���&RQWHQW�/HQJWK���G?Q����
U�&RQWHQW/HQJWK��
��IPW�)SULQWI�V�/RJ:ULWHU���0HWKRG���V?Q���U�0HWKRG�IPW�)SULQWI�V�/RJ:ULWHU�����
������������������������������?Q���
�
��V�+DQGOHU�6HUYH+773�Z��U��
`�

:H�FDOO�WKLV�W\SH�/RJJHU6HUYHU��$V�\RX�FDQ�VHH��LW�VWRUHV�QRW�RQO\�D�+DQGOHU��EXW�DOVR�LR�:ULWHU�WR
ZULWH�WKH�RXWSXW�RI�WKH�ORJ��2XU�LPSOHPHQWDWLRQ�RI�WKH�6HUYH+773�PHWKRG�SULQWV�WKH�UHTXHVW�85,��WKH
KRVW��WKH�FRQWHQW�OHQJWK��DQG�WKH�XVHG�PHWKRG�LR�:ULWHU��2QFH�SULQWLQJ�LV�ILQLVKHG��LW�FDOOV�WKH
6HUYH+773�IXQFWLRQ�RI�LWV�LQQHU�+DQGOHU�ILHOG�

:H�FDQ�GHFRUDWH�0\6HUYHU�ZLWK�WKLV�/RJJHU0LGGOHZDUH�



IXQF�PDLQ���^�
��KWWS�+DQGOH������	/RJJHU6HUYHU^�
����/RJ:ULWHU�RV�6WGRXW��
����+DQGOHU�	0\6HUYHU^`��
��`��
�
��ORJ�)DWDO�KWWS�/LVWHQ$QG6HUYH����������QLO���
`�

1RZ�UXQ�WKH�FXUO���FRPPDQG�

��FXUO�KWWS���ORFDOKRVW�����
+HOOR�'HFRUDWRU�

2XU�FXUO�FRPPDQG�UHWXUQV�WKH�VDPH�PHVVDJH��EXW�LI�\RX�ORRN�DW�WKH�7HUPLQDO�ZKHUH�\RX�KDYH�UXQ�WKH
*R�DSSOLFDWLRQ��\RX�FDQ�VHH�WKH�ORJJLQJ�

��JR�UXQ�VHUYHUBGHFRUDWRU�JR
5HTXHVW�85,���
+RVW��ORFDOKRVW�����
&RQWHQW�/HQJWK���
0HWKRG��*(7

:H�KDYH�GHFRUDWHG�0\6HUYHU�ZLWK�ORJJLQJ�FDSDELOLWLHV�ZLWKRXW�DFWXDOO\�PRGLI\LQJ�LW��&DQ�ZH�GR�WKH
VDPH�ZLWK�DXWKHQWLFDWLRQ"�2I�FRXUVH��$IWHU�ORJJLQJ�WKH�UHTXHVW��ZH�ZLOO�DXWKHQWLFDWH�LW�E\�XVLQJ�+773
%DVLF�$XWKHQWLFDWLRQ�DV�IROORZV�

W\SH�%DVLF$XWK0LGGOHZDUH�VWUXFW�^�
��+DQGOHU��KWWS�+DQGOHU�
��8VHU�����VWULQJ�
��3DVVZRUG�VWULQJ�
`�

7KH�%DVLF$XWK0LGGOHZDUH�PLGGOHZDUH�VWRUHV�WKUHH�ILHOGV��D�KDQGOHU�WR�GHFRUDWH�OLNH�LQ�WKH
SUHYLRXV�PLGGOHZDUHV��D�XVHU��DQG�D�SDVVZRUG��ZKLFK�ZLOO�EH�WKH�RQO\�DXWKRUL]DWLRQ�WR�DFFHVV�WKH
FRQWHQWV�RQ�WKH�VHUYHU��7KH�LPSOHPHQWDWLRQ�RI�WKH�GHFRUDWLQJ�PHWKRG�ZLOO�SURFHHG�DV�IROORZV�

IXQF��V�%DVLF$XWK0LGGOHZDUH��6HUYH+773�Z�KWWS�5HVSRQVH:ULWHU��U�KWWS�5HTXHVW��
^�
��XVHU��SDVV��RN�� �U�%DVLF$XWK���
�
��LI�RN�^�
����LI�XVHU�  �V�8VHU�		�SDVV�  �V�3DVVZRUG�^�
������V�+DQGOHU�6HUYH+773�Z��U��
����`�
����HOVH�^�
������IPW�)SULQWI�Z���8VHU�RU�SDVVZRUG�LQFRUUHFW?Q���
����`�
��`�
��HOVH�^�
����IPW�)SULQWOQ�Z���(UURU�WU\LQJ�WR�UHWULHYH�GDWD�IURP�%DVLF�DXWK���
��`�



`�

,Q�WKH�SUHFHGLQJ�LPSOHPHQWDWLRQ��ZH�XVH�WKH�%DVLF$XWK�PHWKRG�IURP�KWWS�5HTXHVW�WR�DXWRPDWLFDOO\
UHWULHYH�WKH�XVHU�DQG�SDVVZRUG�IURP�WKH�UHTXHVW��SOXV�DQ�RN�NR�IURP�WKH�SDUVLQJ�DFWLRQ��7KHQ�ZH
FKHFN�ZKHWKHU�WKH�SDUVLQJ�LV�FRUUHFW��UHWXUQLQJ�D�PHVVDJH�WR�WKH�UHTXHVWHU�LI�LQFRUUHFW��DQG�ILQLVKLQJ
WKH�UHTXHVW���,I�QR�SUREOHPV�KDYH�EHHQ�GHWHFWHG�GXULQJ�SDUVLQJ��ZH�FKHFN�ZKHWKHU�WKH�XVHUQDPH�DQG
WKH�SDVVZRUG�PDWFK�ZLWK�WKH�RQHV�VWRUHG�LQ�%DVLF$XWK0LGGOHZDUH��,I�WKH�FUHGHQWLDOV�DUH�YDOLG��ZH
VKDOO�FDOO�WKH�GHFRUDWHG�W\SH��RXU�VHUYHU���EXW�LI�WKH�FUHGHQWLDOV�DUHQ
W�YDOLG��ZH�UHFHLYH�WKH�8VHU�RU
SDVVZRUG�LQFRUUHFW�PHVVDJH�LQ�UHWXUQ��DQG�WKH�UHTXHVW�LV�ILQLVKHG�

1RZ��ZH�QHHG�WR�SURYLGH�WKH�XVHU�ZLWK�D�ZD\�WR�FKRRVH�DPRQJ�GLIIHUHQW�W\SHV�RI�VHUYHUV��:H�ZLOO
UHWULHYH�XVHU�LQSXW�GDWD�LQ�WKH�PDLQ�IXQFWLRQ��:H
OO�KDYH�WKUHH�RSWLRQV�WR�FKRRVH�IURP�

6LPSOH�VHUYHU
6HUYHU�ZLWK�ORJJLQJ
6HUYHU�ZLWK�ORJJLQJ�DQG�DXWKHQWLFDWLRQ

:H�KDYH�WR�XVH�WKH�)VFDQI�IXQFWLRQ�WR�UHWULHYH�LQSXW�IURP�WKH�XVHU�

IXQF�PDLQ���^�
��IPW�3ULQWOQ��(QWHU�WKH�W\SH�QXPEHU�RI�VHUYHU�\RX�ZDQW�WR�ODXQFK�IURP�WKH��
IROORZLQJ����
��IPW�3ULQWOQ������3ODLQ�VHUYHU���
��IPW�3ULQWOQ������6HUYHU�ZLWK�ORJJLQJ���
��IPW�3ULQWOQ������6HUYHU�ZLWK�ORJJLQJ�DQG�DXWKHQWLFDWLRQ���
�
��YDU�VHOHFWLRQ�LQW�
��IPW�)VFDQI�RV�6WGLQ����G���	VHOHFWLRQ��
`�

7KH�)VFDQI�IXQFWLRQ�QHHGV�DQ�LR�5HDGHU��LPSOHPHQWRU�DV�WKH�ILUVW�DUJXPHQW��ZKLFK�LV�JRLQJ�WR�EH
WKH�LQSXW�LQ�WKH�FRQVROH���DQG�LW�WDNHV�WKH�VHUYHU�VHOHFWHG�E\�WKH�XVHU�IURP�LW��:H
OO�SDVV�RV�6WGLQ�DV
WKH�LR�5HDGHU�LQWHUIDFH�WR�UHWULHYH�XVHU�LQSXW��7KHQ��ZH
OO�ZULWH�WKH�W\SH�RI�GDWD�LW�LV�JRLQJ�WR�SDUVH�
7KH��G�VSHFLILHU�UHIHUV�WR�DQ�LQWHJHU�QXPEHU��)LQDOO\��ZH
OO�ZULWH�PHPRU\�GLUHFWLRQ�WR�VWRUH�WKH�SDUVHG
LQSXW��LQ�WKLV�FDVH��WKH�PHPRU\�SRVLWLRQ�RI�WKH�VHOHFWLRQ�YDULDEOH�

2QFH�WKH�XVHU�VHOHFWV�DQ�RSWLRQ��ZH�FDQ�WDNH�WKH�EDVLF�VHUYHU�DQG�GHFRUDWH�LW�DW�UXQWLPH��VZLWFKLQJ
RYHU�WR�WKH�VHOHFWHG�RSWLRQ�

���VZLWFK�VHOHFWLRQ�^�
���FDVH����
�����P\6XSHU6HUYHU� �QHZ�0\6HUYHU��
���FDVH����
�����P\6XSHU6HUYHU� �	/RJJHU0LGGOHZDUH^�
�������+DQGOHU����QHZ�0\6HUYHU���
�������/RJ:ULWHU��RV�6WGRXW��
�����`�
���FDVH����
�����YDU�XVHU��SDVVZRUG�VWULQJ�
�



�����IPW�3ULQWOQ��(QWHU�XVHU�DQG�SDVVZRUG�VHSDUDWHG�E\�D�VSDFH���
�����IPW�)VFDQI�RV�6WGLQ����V��V���	XVHU��	SDVVZRUG��
�
�����P\6XSHU6HUYHU� �	/RJJHU0LGGOHZDUH^�
�����+DQGOHU��	6LPSOH$XWK0LGGOHZDUH^�
�������+DQGOHU���QHZ�0\6HUYHU���
�������8VHU������XVHU��
�������3DVVZRUG��SDVVZRUG��
�����`��
�����/RJ:ULWHU��RV�6WGRXW��
���`�
���GHIDXOW��
���P\6XSHU6HUYHU� �QHZ�0\6HUYHU��
�`�

7KH�ILUVW�RSWLRQ�ZLOO�EH�KDQGOHG�E\�WKH�GHIDXOW�VZLWFK�RSWLRQ��D�SODLQ�0\6HUYHU��,Q�WKH�FDVH�RI�WKH
VHFRQG�RSWLRQ��ZH�GHFRUDWH�D�SODLQ�VHUYHU�ZLWK�ORJJLQJ��7KH�WKLUG�2SWLRQ�LV�D�ELW�PRUH�GHYHORSHG��
ZH�DVN�WKH�XVHU�IRU�D�XVHUQDPH�DQG�D�SDVVZRUG�XVLQJ�)VFDQI�DJDLQ��1RWH�WKDW�\RX�FDQ�VFDQ�PRUH�WKDQ
RQH�LQSXW��DV�ZH�DUH�GRLQJ�WR�UHWULHYH�WKH�XVHU�DQG�WKH�SDVVZRUG��7KHQ��ZH�WDNH�WKH�EDVLF�VHUYHU�
GHFRUDWH�LW�ZLWK�DXWKHQWLFDWLRQ��DQG�ILQDOO\��ZLWK�ORJJLQJ�

,I�\RX�IROORZ�WKH�LQGHQWDWLRQ�RI�WKH�QHVWHG�W\SHV�RI�RSWLRQ�WKUHH��WKH�UHTXHVW�SDVVHV�WKURXJK�WKH�ORJJHU�
WKHQ�WKH�DXWKHQWLFDWLRQ�PLGGOHZDUH��DQG�ILQDOO\��WKH�0\6HUYHU�DUJXPHQW�LI�HYHU\WKLQJ�LV�RND\��7KH
UHTXHVWV�ZLOO�IROORZ�WKH�VDPH�URXWH�

7KH�HQG�RI�WKH�PDLQ�IXQFWLRQ�WDNHV�WKH�GHFRUDWHG�KDQGOHU��DQG�ODXQFKHV�WKH�VHUYHU�RQ�WKH������SRUW�

KWWS�+DQGOH������P\6XSHU6HUYHU��
ORJ�)DWDO�KWWS�/LVWHQ$QG6HUYH����������QLO���

6R��OHW
V�ODXQFK�WKH�VHUYHU�ZLWK�WKH�WKLUG�RSWLRQ�

�JR�UXQ�VHUYHUBGHFRUDWRU�JR�
(QWHU�WKH�VHUYHU�W\SH�QXPEHU�\RX�ZDQW�WR�ODXQFK�IURP�WKH�IROORZLQJ��
����3ODLQ�VHUYHU�
����6HUYHU�ZLWK�ORJJLQJ�
����6HUYHU�ZLWK�ORJJLQJ�DQG�DXWKHQWLFDWLRQ�
�
(QWHU�XVHU�DQG�SDVVZRUG�VHSDUDWHG�E\�D�VSDFH�
PDULR�FDVWUR

:H�ZLOO�ILUVW�WHVW�WKH�SODLQ�VHUYHU�E\�FKRRVLQJ�WKH�ILUVW�RSWLRQ��5XQ�WKH�VHUYHU�ZLWK�WKH�FRPPDQG�JR
UXQ�VHUYHUBGHFRUDWRU�JR��DQG�VHOHFW�WKH�ILUVW�RSWLRQ��7KHQ��LQ�D�GLIIHUHQW�7HUPLQDO��UXQ�WKH�EDVLF
UHTXHVW�ZLWK�FXUO��DV�IROORZV�

��FXUO�KWWS���ORFDOKRVW�����
(UURU�WU\LQJ�WR�UHWULHYH�GDWD�IURP�%DVLF�DXWK

8K��RK��,W�GRHVQ
W�JLYH�XV�DFFHVV��:H�KDYHQ
W�SDVVHG�DQ\�XVHU�DQG�SDVVZRUG��VR�LW�WHOOV�XV�WKDW�ZH
FDQQRW�FRQWLQXH��/HW
V�WU\�ZLWK�VRPH�UDQGRP�XVHU�DQG�SDVVZRUG�



��FXUO��X�QR�FRUUHFW�KWWS���ORFDOKRVW�����
8VHU�RU�SDVVZRUG�LQFRUUHFW

1R�DFFHVV��:H�FDQ�DOVR�FKHFN�LQ�WKH�7HUPLQDO�ZKHUH�ZH�ODXQFKHG�WKH�VHUYHU�DQG�ZKHUH�HYHU\�UHTXHVW
LV�EHLQJ�ORJJHG�

5HTXHVW�85,���
+RVW��ORFDOKRVW�����
&RQWHQW�/HQJWK���
0HWKRG��*(7

)LQDOO\��HQWHU�WKH�FRUUHFW�XVHUQDPH�DQG�SDVVZRUG�

��FXUO��X�SDFNW�SXEOLVKLQJ�KWWS���ORFDOKRVW�����
+HOOR�'HFRUDWRU�

+HUH�ZH�DUH��2XU�UHTXHVW�KDV�DOVR�EHHQ�ORJJHG��DQG�WKH�VHUYHU�KDV�JUDQWHG�DFFHVV�WR�XV��1RZ�ZH�FDQ
LPSURYH�RXU�VHUYHU�DV�PXFK�DV�ZH�ZDQW�E\�ZULWLQJ�PRUH�PLGGOHZDUHV�WR�GHFRUDWH�WKH�VHUYHU
V
IXQFWLRQDOLW\�

$�IHZ�ZRUGV�DERXW�*R
V�VWUXFWXUDO�W\SLQJ
*R�KDV�D�IHDWXUH�WKDW�PRVW�SHRSOH�GLVOLNH�DW�WKH�EHJLQQLQJ��VWUXFWXUDO�W\SLQJ��7KLV�LV�ZKHQ�\RXU
VWUXFWXUH�GHILQHV�\RXU�W\SH�ZLWKRXW�H[SOLFLWO\�ZULWLQJ�LW��)RU�H[DPSOH��ZKHQ�\RX�LPSOHPHQW�DQ
LQWHUIDFH��\RX�GRQ
W�KDYH�WR�ZULWH�H[SOLFLWO\�WKDW�\RX�DUH�DFWXDOO\�LPSOHPHQWLQJ�LW��FRQWUDU\�WR
ODQJXDJHV�VXFK�DV�-DYD�ZKHUH�\RX�KDYH�WR�ZULWH�WKH�NH\ZRUG�LPSOHPHQWV��,I�\RXU�PHWKRG�IROORZV�WKH
VLJQDWXUH�RI�WKH�LQWHUIDFH��\RX�DUH�DFWXDOO\�LPSOHPHQWLQJ�WKH�LQWHUIDFH��7KLV�FDQ�DOVR�OHDG�WR�DFFLGHQWDO
LPSOHPHQWDWLRQV�RI�LQWHUIDFH��VRPHWKLQJ�WKDW�FRXOG�SURYRNH�DQ�LPSRVVLEOH�WR�WUDFN�PLVWDNH��EXW�WKDW�LV
YHU\�XQOLNHO\�

+RZHYHU��VWUXFWXUDO�W\SLQJ�DOVR�DOORZV�\RX�WR�GHILQH�DQ�LQWHUIDFH�DIWHU�GHILQLQJ�WKHLU�LPSOHPHQWHUV�
,PDJLQH�D�0\3ULQWHU�VWUXFW�DV�IROORZV�

W\SH�0\3ULQWHU�VWUXFW^`�
IXQF�P�0\3ULQWHU�3ULQW��^�
��SULQWOQ��+HOOR���
`�

,PDJLQH�ZH�KDYH�EHHQ�ZRUNLQJ�ZLWK�WKH�0\3ULQWHU�W\SH�IRU�IHZ�PRQWKV�QRZ��EXW�LW�GLGQ
W�LPSOHPHQW
DQ\�LQWHUIDFH��VR�LW�FDQ
W�EH�D�SRVVLEOH�FDQGLGDWH�IRU�D�'HFRUDWRU�SDWWHUQ��RU�PD\EH�LW�FDQ"�:KDW�LI�ZH
ZURWH�DQ�LQWHUIDFH�WKDW�PDWFKHV�LWV�3ULQW�PHWKRG�DIWHU�D�IHZ�PRQWKV"�&RQVLGHU�WKH�IROORZLQJ�FRGH
VQLSSHW�

W\SH�3ULQWHU�LQWHUIDFH�^�
��3ULQW���
`�

,W�DFWXDOO\�LPSOHPHQWV�WKH�3ULQWHU�LQWHUIDFH��DQG�ZH�FDQ�XVH�LW�WR�FUHDWH�D�'HFRUDWRU�VROXWLRQ�



6WUXFWXUDO�W\SLQJ�DOORZV�D�ORW�RI�IOH[LELOLW\�ZKHQ�ZULWLQJ�SURJUDPV��,I�\RX�GRQ
W�NQRZ�ZKHWKHU�D�W\SH
VKRXOG�EH�D�SDUW�RI�DQ�LQWHUIDFH�RU�QRW��\RX�FDQ�OHDYH�LW�DQG�DGG�WKH�LQWHUIDFH�ODWHU��ZKHQ�\RX�DUH
FRPSOHWHO\�VXUH�DERXW�LW��7KLV�ZD\��\RX�FDQ�GHFRUDWH�W\SHV�YHU\�HDVLO\�DQG�ZLWK�OLWWOH�PRGLILFDWLRQ�LQ
\RXU�VRXUFH�FRGH�

6XPPDUL]LQJ�WKH�'HFRUDWRU�GHVLJQ�SDWWHUQ���3UR[\
YHUVXV�'HFRUDWRU
<RX�PLJKW�EH�ZRQGHULQJ��ZKDW
V�WKH�GLIIHUHQFH�EHWZHHQ�WKH�'HFRUDWRU�SDWWHUQ�DQG�WKH�3UR[\�SDWWHUQ"
,Q�WKH�'HFRUDWRU�SDWWHUQ��ZH�GHFRUDWH�D�W\SH�G\QDPLFDOO\��7KLV�PHDQV�WKDW�WKH�GHFRUDWLRQ�PD\�RU�PD\
QRW�EH�WKHUH��RU�LW�PD\�EH�FRPSRVHG�RI�RQH�RU�PDQ\�W\SHV��,I�\RX�UHPHPEHU��WKH�3UR[\�SDWWHUQ�ZUDSV�D
W\SH�LQ�D�VLPLODU�IDVKLRQ��EXW�LW�GRHV�VR�DW�FRPSLOH�WLPH�DQG�LW
V�PRUH�OLNH�D�ZD\�WR�DFFHVV�VRPH�W\SH�

$W�WKH�VDPH�WLPH��D�GHFRUDWRU�PLJKW�LPSOHPHQW�WKH�HQWLUH�LQWHUIDFH�WKDW�WKH�W\SH�LW�GHFRUDWHV�DOVR
LPSOHPHQWV�RU�QRW��6R�\RX�FDQ�KDYH�DQ�LQWHUIDFH�ZLWK����PHWKRGV�DQG�D�GHFRUDWRU�WKDW�MXVW
LPSOHPHQWV�RQH�RI�WKHP�DQG�LW�ZLOO�VWLOO�EH�YDOLG��$�FDOO�RQ�D�PHWKRG�QRW�LPSOHPHQWHG�E\�WKH
GHFRUDWRU�ZLOO�EH�SDVVHG�WR�WKH�GHFRUDWHG�W\SH��7KLV�LV�D�YHU\�SRZHUIXO�IHDWXUH�EXW�DOVR�YHU\�SURQH�WR
XQGHVLUHG�EHKDYLRUV�DW�UXQWLPH�LI�\RX�IRUJHW�WR�LPSOHPHQW�DQ\�LQWHUIDFH�PHWKRG�

,Q�WKLV�DVSHFW��\RX�PD\�WKLQN�WKDW�WKH�3UR[\�SDWWHUQ�LV�OHVV�IOH[LEOH��DQG�LW�LV��%XW�WKH�'HFRUDWRU�SDWWHUQ
LV�ZHDNHU��DV�\RX�FRXOG�KDYH�HUURUV�DW�UXQWLPH��ZKLFK�\RX�FDQ�DYRLG�DW�FRPSLOH�WLPH�E\�XVLQJ�WKH
3UR[\�SDWWHUQ��-XVW�NHHS�LQ�PLQG�WKDW�WKH�'HFRUDWRU�LV�FRPPRQO\�XVHG�ZKHQ�\RX�ZDQW�WR�DGG
IXQFWLRQDOLW\�WR�DQ�REMHFW�DW�UXQWLPH��OLNH�LQ�RXU�ZHE�VHUYHU��,W
V�D�FRPSURPLVH�EHWZHHQ�ZKDW�\RX�QHHG
DQG�ZKDW�\RX�ZDQW�WR�VDFULILFH�WR�DFKLHYH�LW�



)DFDGH�GHVLJQ�SDWWHUQ
7KH�QH[W�SDWWHUQ�ZH
OO�VHH�LQ�WKLV�FKDSWHU�LV�WKH�)DFDGH�SDWWHUQ��:KHQ�ZH�GLVFXVVHG�WKH�3UR[\�SDWWHUQ�
\RX�JRW�WR�NQRZ�WKDW�LW�ZDV�D�ZD\�WR�ZUDS�DQ�W\SH�WR�KLGH�VRPH�RI�LWV�IHDWXUHV�RI�FRPSOH[LW\�IURP�WKH
XVHU��,PDJLQH�WKDW�ZH�JURXS�PDQ\�SUR[LHV�LQ�D�VLQJOH�SRLQW�VXFK�DV�D�ILOH�RU�D�OLEUDU\��7KLV�FRXOG�EH�D
)DFDGH�SDWWHUQ�

'HVFULSWLRQ
$�IDFDGH��LQ�DUFKLWHFWXUDO�WHUPV��LV�WKH�IURQW�ZDOO�WKDW�KLGHV�WKH�URRPV�DQG�FRUULGRUV�RI�D�EXLOGLQJ��,W
SURWHFWV�LWV�LQKDELWDQWV�IURP�FROG�DQG�UDLQ��DQG�SURYLGHV�WKHP�SULYDF\��,W�RUGHUV�DQG�GLYLGHV�WKH
GZHOOLQJV�

7KH�)DFDGH�GHVLJQ�SDWWHUQ�GRHV�WKH�VDPH��EXW�LQ�RXU�FRGH��,W�VKLHOGV�WKH�FRGH�IURP�XQZDQWHG�DFFHVV�
RUGHUV�VRPH�FDOOV��DQG�KLGHV�WKH�FRPSOH[LW\�VFRSH�IURP�WKH�XVHU�

2EMHFWLYHV
<RX�XVH�)DFDGH�ZKHQ�\RX�ZDQW�WR�KLGH�WKH�FRPSOH[LW\�RI�VRPH�WDVNV��HVSHFLDOO\�ZKHQ�PRVW�RI�WKHP
VKDUH�XWLOLWLHV��VXFK�DV�DXWKHQWLFDWLRQ�LQ�DQ�$3,���$�OLEUDU\�LV�D�IRUP�RI�IDFDGH��ZKHUH�VRPHRQH�KDV�WR
SURYLGH�VRPH�PHWKRGV�IRU�D�GHYHORSHU�WR�GR�FHUWDLQ�WKLQJV�LQ�D�IULHQGO\�ZD\��7KLV�ZD\��LI�D�GHYHORSHU
QHHGV�WR�XVH�\RXU�OLEUDU\��KH�GRHVQ
W�QHHG�WR�NQRZ�DOO�WKH�LQQHU�WDVNV�WR�UHWULHYH�WKH�UHVXOW�KH�VKH
ZDQWV�

6R��\RX�XVH�WKH�)DFDGH�GHVLJQ�SDWWHUQ�LQ�WKH�IROORZLQJ�VFHQDULRV�

:KHQ�\RX�ZDQW�WR�GHFUHDVH�WKH�FRPSOH[LW\�RI�VRPH�SDUWV�RI�RXU�FRGH��<RX�KLGH�WKDW�FRPSOH[LW\
EHKLQG�WKH�IDFDGH�E\�SURYLGLQJ�D�PRUH�HDV\�WR�XVH�PHWKRG�
:KHQ�\RX�ZDQW�WR�JURXS�DFWLRQV�WKDW�DUH�FURVV�UHODWHG�LQ�D�VLQJOH�SODFH�
:KHQ�\RX�ZDQW�WR�EXLOG�D�OLEUDU\�VR�WKDW�RWKHUV�FDQ�XVH�\RXU�SURGXFWV�ZLWKRXW�ZRUU\LQJ�DERXW
KRZ�LW�DOO�ZRUNV�

([DPSOH
$V�DQ�H[DPSOH��ZH�DUH�JRLQJ�WR�WDNH�WKH�ILUVW�VWHSV�WRZDUG�ZULWLQJ�RXU�RZQ�OLEUDU\�WKDW�DFFHVVHV
2SHQ:HDWKHU0DSV�VHUYLFH��,Q�FDVH�\RX�DUH�QRW�IDPLOLDU�ZLWK�2SHQ:HDWKHU0DS�VHUYLFH��LW�LV�DQ�+773
VHUYLFH�WKDW�SURYLGHV�\RX�ZLWK�OLYH�LQIRUPDWLRQ�DERXW�ZHDWKHU��DV�ZHOO�DV�KLVWRULFDO�GDWD�RQ�LW��7KH
+773�5(67�$3,�LV�YHU\�HDV\�WR�XVH��DQG�ZLOO�EH�D�JRRG�H[DPSOH�RQ�KRZ�WR�FUHDWH�D�)DFDGH�SDWWHUQ
IRU�KLGLQJ�WKH�FRPSOH[LW\�RI�WKH�QHWZRUN�FRQQHFWLRQV�EHKLQG�WKH�5(67�VHUYLFH�

$FFHSWDQFH�FULWHULD
7KH�2SHQ:HDWKHU0DS�$3,�JLYHV�ORWV�RI�LQIRUPDWLRQ��VR�ZH�DUH�JRLQJ�WR�IRFXV�RQ�JHWWLQJ�OLYH�ZHDWKHU
GDWD�LQ�RQH�FLW\�LQ�VRPH�JHR�ORFDWHG�SODFH�E\�XVLQJ�LWV�ODWLWXGH�DQG�ORQJLWXGH�YDOXHV��7KH�IROORZLQJ



DUH�WKH�UHTXLUHPHQWV�DQG�DFFHSWDQFH�FULWHULD�IRU�WKLV�GHVLJQ�SDWWHUQ�

��� 3URYLGH�D�VLQJOH�W\SH�WR�DFFHVV�WKH�GDWD��$OO�LQIRUPDWLRQ�UHWULHYHG�IURP
2SHQ:HDWKHU0DS�VHUYLFH�ZLOO�SDVV�WKURXJK�LW�

��� &UHDWH�D�ZD\�WR�JHW�WKH�ZHDWKHU�GDWD�IRU�VRPH�FLW\�RI�VRPH�FRXQWU\�
��� &UHDWH�D�ZD\�WR�JHW�WKH�ZHDWKHU�GDWD�IRU�VRPH�ODWLWXGH�DQG�ORQJLWXGH�SRVLWLRQ�
��� 2QO\�VHFRQG�DQG�WKULUG�SRLQW�PXVW�EH�YLVLEOH�RXWVLGH�RI�WKH�SDFNDJH��HYHU\WKLQJ�HOVH�PXVW�EH

KLGGHQ��LQFOXGLQJ�DOO�FRQQHFWLRQ�UHODWHG�GDWD��

8QLW�WHVW
7R�VWDUW�ZLWK�RXU�$3,�)DFDGH��ZH�ZLOO�QHHG�DQ�LQWHUIDFH�ZLWK�WKH�PHWKRGV�DVNHG�LQ�DFFHSWDQFH
FULWHULD���DQG�DFFHSWDQFH�FULWHULD���

W\SH�&XUUHQW:HDWKHU'DWD5HWULHYHU�LQWHUIDFH�^�
��*HW%\&LW\$QG&RXQWU\&RGH�FLW\��FRXQWU\&RGH�VWULQJ���:HDWKHU��HUURU��
��*HW%\*HR&RRUGLQDWHV�ODW��ORQ�IORDW�����:HDWKHU��HUURU��
`�

:H�ZLOO�FDOO�DFFHSWDQFH�FULWHULD���*HW%\&LW\$QG&RXQWU\&RGH��ZH�ZLOO�DOVR�QHHG�D�FLW\�QDPH�DQG
D�FRXQWU\�FRGH�LQ�WKH�VWULQJ�IRUPDW��$�FRXQWU\�FRGH�LV�D�WZR�FKDUDFWHU�FRGH��ZKLFK�UHSUHVHQWV�WKH
,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,62��QDPH�RI�ZRUOG�FRXQWULHV��,W�UHWXUQV�D
:HDWKHU�YDOXH��ZKLFK�ZH�ZLOO�GHILQH�ODWHU��DQG�DQ�HUURU�LI�VRPHWKLQJ�JRHV�ZURQJ�

$FFHSWDQFH�FULWHULD���ZLOO�EH�FDOOHG�*HW%\*HR&RRUGLQDWHV��DQG�ZLOO�QHHG�ODWLWXGH�DQG�ORQJLWXGH
YDOXHV�LQ�WKH�IORDW���IRUPDW��,W�ZLOO�DOVR�UHWXUQ�D�:HDWKHU�YDOXH�DQG�DQ�HUURU��7KH�:HDWKHU�YDOXH�LV
JRLQJ�WR�EH�GHILQHG�DFFRUGLQJ�WR�WKH�UHWXUQHG�-621�WKDW�WKH�2SHQ:HDWKHU0DS�$3,�ZRUNV�ZLWK��<RX
FDQ�ILQG�WKH�GHVFULSWLRQ�RI�WKLV�-621�DW�WKH�ZHESDJH
KWWS���RSHQZHDWKHUPDS�RUJ�FXUUHQW�FXUUHQWB-621�

,I�\RX�ORRN�DW�WKH�-621�GHILQLWLRQ��LW�KDV�WKH�IROORZLQJ�W\SH�

W\SH�:HDWKHU�VWUXFW�^�
��,'���LQW����CMVRQ��LG�C�
��1DPH�VWULQJ�CMVRQ��QDPH�C�
��&RG��LQW����CMVRQ��FRG�C�
��&RRUG�VWUXFW�^�
����/RQ�IORDW���CMVRQ��ORQ�C�
����/DW�IORDW���CMVRQ��ODW�C�
��`�CMVRQ��FRRUG�C��
����
��:HDWKHU�>@VWUXFW�^�
����,G����������LQW����CMVRQ��LG�C�
����0DLQ��������VWULQJ�CMVRQ��PDLQ�C�
����'HVFULSWLRQ�VWULQJ�CMVRQ��GHVFULSWLRQ�C�
����,FRQ��������VWULQJ�CMVRQ��LFRQ�C�
��`�CMVRQ��ZHDWKHU�C�

��%DVH�VWULQJ�CMVRQ��EDVH�C�

http://openweathermap.org/current#current_JSON


��0DLQ�VWUXFW�^�
����7HPS�����IORDW���CMVRQ��WHPS�C�
����3UHVVXUH�IORDW���CMVRQ��SUHVVXUH�C�
����+XPLGLW\�IORDW���CMVRQ��KXPLGLW\�C�
����7HPS0LQ��IORDW���CMVRQ��WHPSBPLQ�C�
����7HPS0D[��IORDW���CMVRQ��WHPSBPD[�C�
��`�CMVRQ��PDLQ�C�

��:LQG�VWUXFW�^�
����6SHHG�IORDW���CMVRQ��VSHHG�C�
����'HJ���IORDW���CMVRQ��GHJ�C�
��`�CMVRQ��ZLQG�C�

��&ORXGV�VWUXFW�^�
����$OO�LQW�CMVRQ��DOO�C�
��`�CMVRQ��FORXGV�C�
��
��5DLQ�VWUXFW�^�
����7KUHH+RXUV�IORDW���CMVRQ���K�C�
��`�CMVRQ��UDLQ�C�
��
��'W��XLQW���CMVRQ��GW�C�
��6\V�VWUXFW�^�
����7\SH����LQW�����CMVRQ��W\SH�C�
����,'������LQW�����CMVRQ��LG�C�
����0HVVDJH�IORDW���CMVRQ��PHVVDJH�C�
����&RXQWU\�VWULQJ��CMVRQ��FRXQWU\�C�
����6XQULVH�LQW�����CMVRQ��VXQULVH�C�
����6XQVHW��LQW�����CMVRQ��VXQVHW�C�
��`CMVRQ��V\V�C�
`�

,W
V�TXLWH�D�ORQJ�VWUXFW��EXW�ZH�KDYH�HYHU\WKLQJ�WKDW�D�UHVSRQVH�FRXOG�LQFOXGH��7KH�VWUXFW�LV�FDOOHG
:HDWKHU��DV�LW�LV�FRPSRVHG�RI�DQ�,'��D�QDPH�DQG�D�&RGH��&RG���DQG�D�IHZ�DQRQ\PRXV�VWUXFWV��ZKLFK
DUH��&RRUG��:HDWKHU��%DVH��0DLQ��:LQG��&ORXGV��5DLQ��'W��DQG�6\V��:H�FRXOG�ZULWH�WKHVH
DQRQ\PRXV�VWUXFWV�RXWVLGH�RI�WKH�:HDWKHU�VWUXFW�E\�JLYLQJ�WKHP�D�QDPH��EXW�LW�ZRXOG�RQO\�EH�XVHIXO�LI
ZH�KDYH�WR�ZRUN�ZLWK�WKHP�VHSDUDWHO\�

$IWHU�HYHU\�PHPEHU�DQG�VWUXFW�ZLWKLQ�RXU�:HDWKHU�VWUXFW��\RX�FDQ�ILQG�D�CMVRQ��VRPHWKLQJ�C�OLQH�
7KLV�FRPHV�LQ�KDQG\�ZKHQ�GLIIHUHQWLDWLQJ�EHWZHHQ�WKH�-621�NH\�QDPH�DQG�\RXU�PHPEHU�QDPH��,I�WKH
-621�NH\�LV�VRPHWKLQJ��ZH�DUHQ
W�IRUFHG�WR�FDOO�RXU�PHPEHU�VRPHWKLQJ��)RU�H[DPSOH��RXU�,'
PHPEHU�ZLOO�EH�FDOOHG�LG�LQ�WKH�-621�UHVSRQVH�

:K\�GRQ
W�ZH�JLYH�WKH�QDPH�RI�WKH�-621�NH\V�WR�RXU�W\SHV"�:HOO��LI�\RXU�ILHOGV�LQ�\RXU�W\SH�DUH
ORZHUFDVH��WKH�HQFRGLQJ�MVRQ�SDFNDJH�ZRQ
W�SDUVH�WKHP�FRUUHFWO\��$OVR��WKDW�ODVW�DQQRWDWLRQ
SURYLGHV�XV�D�FHUWDLQ�IOH[LELOLW\��QRW�RQO\�LQ�WHUPV�RI�FKDQJLQJ�WKH�PHPEHUV
�QDPHV��EXW�DOVR�RI
RPLWWLQJ�VRPH�NH\�LI�ZH�GRQ
W�QHHG�LW��ZLWK�WKH�IROORZLQJ�VLJQDWXUH�

CMVRQ��VRPHWKLQJ�RPLWHPSW\��

:LWK�RPLWHPSW\�DW�WKH�HQG��WKH�SDUVH�ZRQ
W�IDLO�LI�WKLV�NH\�LV�QRW�SUHVHQW�LQ�WKH�E\WHV�UHSUHVHQWDWLRQ�RI



WKH�-621�NH\�

2ND\��RXU�DFFHSWDQFH�FULWHULD���DVN�IRU�D�VLQJOH�SRLQW�RI�DFFHVV�WR�WKH�$3,��7KLV�LV�JRLQJ�WR�EH�FDOOHG
&XUUHQW:HDWKHU'DWD�

W\SH�&XUUHQW:HDWKHU'DWD�VWUXFW�^�
��$3,NH\�VWULQJ�
`�

7KH�&XUUHQW:HDWKHU'DWD�W\SH�KDV�DQ�$3,�NH\�DV�SXEOLF�PHPEHU�WR�ZRUN��7KLV�LV�EHFDXVH�\RX�KDYH
WR�EH�D�UHJLVWHUHG�XVHU�LQ�2SHQ:HDWKHU0DS�WR�HQMR\�WKHLU�VHUYLFHV��5HIHU�WR�WKH�2SHQ:HDWKHU0DS
$3,
V�ZHESDJH�IRU�GRFXPHQWDWLRQ�RQ�KRZ�WR�JHW�DQ�$3,�NH\��:H�ZRQ
W�QHHG�LW�LQ�RXU�H[DPSOH��EHFDXVH
ZH�DUHQ
W�JRLQJ�WR�GR�LQWHJUDWLRQ�WHVWV�

:H�QHHG�PRFN�GDWD�VR�WKDW�ZH�FDQ�ZULWH�D�PRFN�IXQFWLRQ�WR�UHWULHYH�WKH�GDWD��:KHQ�VHQGLQJ�DQ�+773
UHTXHVW��WKH�UHVSRQVH�LV�FRQWDLQHG�LQ�D�PHPEHU�FDOOHG�ERG\�LQ�WKH�IRUP�RI�DQ�LR�5HDGHU��:H�KDYH
DOUHDG\�ZRUNHG�ZLWK�W\SHV�WKDW�LPSOHPHQW�WKH�LR�5HDGHU�LQWHUIDFH��VR�WKLV�VKRXOG�ORRN�IDPLOLDU�WR
\RX��2XU�PRFN�IXQFWLRQ�DSSHDUV�OLNH�WKLV�

�IXQF�JHW0RFN'DWD���LR�5HDGHU�^�
��UHVSRQVH�� �C^
�����FRRUG��^�ORQ��������ODW�������`��ZHDWKHU���
>^�LG�������PDLQ���&ORXGV���GHVFULSWLRQ���EURNHQ�
FORXGV���LFRQ�����Q�`@��EDVH���VWDWLRQV���PDLQ��
^�WHPS����������SUHVVXUH�����������KXPLGLW\��������WHPSBPLQ����������WHPSBPD[���
�����`��ZLQG��^�VSHHG��������GHJ���������`��UDLQ��^��K��������`��FORXGV��
^�DOO����`��GW��������������V\V��
^�W\SH�����LG��������������PHVVDJH����������FRXQWU\���(6���VXQULVH��������������
VXQVHW������������`��LG�����������QDPH���0DGULG���FRG�����`C�
�
��U�� �E\WHV�1HZ5HDGHU�>@E\WH�UHVSRQVH���
��UHWXUQ�U�
`�

7KLV�SUHFHGLQJ�PRFNHG�GDWD�ZDV�SURGXFHG�E\�PDNLQJ�D�UHTXHVW�WR�2SHQ:HDWKHU0DS�XVLQJ�DQ�$3,
NH\��7KH�UHVSRQVH�YDULDEOH�LV�D�VWULQJ�FRQWDLQLQJ�D�-621�UHVSRQVH��7DNH�D�FORVH�ORRN�DW�WKH�JUDYH
DFFHQW��C��XVHG�WR�RSHQ�DQG�FORVH�WKH�VWULQJ��7KLV�ZD\��\RX�FDQ�XVH�DV�PDQ\�TXRWHV�DV�\RX�ZDQW
ZLWKRXW�DQ\�SUREOHP�

)XUWKHU�RQ��ZH�XVH�D�VSHFLDO�IXQFWLRQ�LQ�WKH�E\WHV�SDFNDJH�FDOOHG�1HZ5HDGHU��ZKLFK�DFFHSWV�DQ�VOLFH
RI�E\WHV��ZKLFK�ZH�FUHDWH�E\�FRQYHUWLQJ�WKH�W\SH�IURP�VWULQJ���DQG�UHWXUQV�DQ�LR�5HDGHU�LPSOHPHQWRU
ZLWK�WKH�FRQWHQWV�RI�WKH�VOLFH��7KLV�LV�SHUIHFW�WR�PLPLF�WKH�%RG\�PHPEHU�RI�DQ�+773�UHVSRQVH�

:H�ZLOO�ZULWH�D�WHVW�WR�WU\�UHVSRQVH�SDUVHU��%RWK�PHWKRGV�UHWXUQ�WKH�VDPH�W\SH��VR�ZH�FDQ�XVH�WKH
VDPH�-621�SDUVHU�IRU�ERWK�

IXQF�7HVW2SHQ:HDWKHU0DSBUHVSRQVH3DUVHU�W�WHVWLQJ�7��^�
��U�� �JHW0RFN'DWD���
��RSHQ:HDWKHU0DS�� �&XUUHQW:HDWKHU'DWD^$3,NH\����`�
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��ZHDWKHU��HUU�� �RSHQ:HDWKHU0DS�UHVSRQVH3DUVHU�U��
��LI�HUU�� �QLO�^�
����W�)DWDO�HUU��
��`�
�
��LI�ZHDWKHU�,'�� ���������^�
����W�(UURUI��0DGULG�LG�LV����������QRW��G?Q���ZHDWKHU�,'��
��`�
`�

,Q�WKH�SUHFHGLQJ�WHVW��ZH�ILUVW�DVNHG�IRU�VRPH�PRFN�GDWD��ZKLFK�ZH�VWRUH�LQ�WKH�YDULDEOH�U��/DWHU��ZH
FUHDWHG�D�W\SH�RI�&XUUHQW:HDWKHU'DWD��ZKLFK�ZH�FDOOHG�RSHQ:HDWKHU0DS��)LQDOO\��ZH�DVNHG�IRU�D
ZHDWKHU�YDOXH�IRU�WKH�SURYLGHG�LR�5HDGHU�LQWHUIDFH�WKDW�ZH�VWRUH�LQ�WKH�YDULDEOH�ZHDWKHU��$IWHU
FKHFNLQJ�IRU�HUURUV��ZH�PDNH�VXUH�WKDW�WKH�,'�LV�WKH�VDPH�DV�WKH�RQH�VWRUHG�LQ�WKH�PRFN�GDWD�WKDW�ZH
JRW�IURP�WKH�JHW0RFN'DWD�PHWKRG�

:H�KDYH�WR�GHFODUH�WKH�UHVSRQVH3DUVHU�PHWKRG�EHIRUH�UXQQLQJ�WHVWV��RU�WKH�FRGH�ZRQ
W�FRPSLOH�

IXQF��S�&XUUHQW:HDWKHU'DWD��UHVSRQVH3DUVHU�ERG\�LR�5HDGHU���:HDWKHU��HUURU��^�
��UHWXUQ�QLO��IPW�(UURUI��1RW�LPSOHPHQWHG�\HW���
`�

:LWK�DOO�WKH�DIRUHPHQWLRQHG��ZH�FDQ�UXQ�WKLV�WHVW�

JR�WHVW��Y��UXQ UHVSRQVH3DUVHU��
   �581���7HVW2SHQ:HDWKHU0DSBUHVSRQVH3DUVHU
����)$,/��7HVW2SHQ:HDWKHU0DSBUHVSRQVH3DUVHU������V�
��������IDFDGHBWHVW�JR�����1RW�LPSOHPHQWHG�\HW
)$,/
H[LW�VWDWXV��
)$,/

2ND\��:H�ZRQ
W�ZULWH�PRUH�WHVWV��EHFDXVH�WKH�UHVW�ZRXOG�EH�PHUHO\�LQWHJUDWLRQ�WHVWV��ZKLFK�DUH
RXWVLGH�RI�WKH�VFRSH�RI�H[SODQDWLRQ�RI�D�VWUXFWXUDO�SDWWHUQ��DQG�ZLOO�IRUFH�XV�WR�KDYH�DQ�$3,�NH\�DV
ZHOO�DV�DQ�,QWHUQHW�FRQQHFWLRQ��,I�\RX�ZDQW�WR�VHH�ZKDW�WKH�LQWHJUDWLRQ�WHVWV�ORRN�OLNH�IRU�WKLV�H[DPSOH�
UHIHU�WR�WKH�FRGH�WKDW�FRPHV�EXQGOHG�ZLWK�WKH�ERRN�

,PSOHPHQWDWLRQ
)LUVW�RI�DOO��ZH�DUH�JRLQJ�WR�LPSOHPHQW�WKH�SDUVHU�WKDW�RXU�PHWKRGV�ZLOO�XVH�WR�SDUVH�WKH�-621
UHVSRQVH�IURP�WKH�2SHQ:HDWKHU0DS�5(67�$3,�

IXQF��S�&XUUHQW:HDWKHU'DWD��UHVSRQVH3DUVHU�ERG\�LR�5HDGHU���:HDWKHU��HUURU��^�
��Z�� �QHZ�:HDWKHU��
��HUU�� �MVRQ�1HZ'HFRGHU�ERG\��'HFRGH�Z��
��LI�HUU�� �QLO�^�
����UHWXUQ�QLO��HUU�
��`�
�



��UHWXUQ�Z��QLO�
`�

$QG�WKLV�VKRXOG�EH�HQRXJK�WR�SDVV�WKH�WHVW�E\�QRZ�

JR�WHVW��Y��UXQ UHVSRQVH3DUVHU���
   �581���7HVW2SHQ:HDWKHU0DSBUHVSRQVH3DUVHU�
����3$66��7HVW2SHQ:HDWKHU0DSBUHVSRQVH3DUVHU������V��
3$66�
RN

$W�OHDVW�ZH�KDYH�RXU�SDUVHU�ZHOO�WHVWHG��/HW
V�VWUXFWXUH�RXU�FRGH�WR�ORRN�OLNH�D�OLEUDU\��)LUVW��ZH�ZLOO
FUHDWH�WKH�PHWKRGV�WR�UHWULHYH�WKH�ZHDWKHU�RI�D�FLW\�E\�LWV�QDPH�DQG�LWV�FRXQWU\�FRGH��DQG�WKH�PHWKRG
WKDW�XVHV�LWV�ODWLWXGH�DQG�ORQJLWXGH�

IXQF��F�&XUUHQW:HDWKHU'DWD��*HW%\*HR&RRUGLQDWHV�ODW��ORQ�IORDW�����ZHDWKHU�
:HDWKHU��HUU�HUURU��^�
��UHWXUQ�F�GR5HTXHVW��
��IPW�6SULQWI��KWWS���DSL�RSHQZHDWKHUPDS�RUJ�GDWD�����ZHDWKHU�T �V��V	$33,' �V���
ODW��ORQ��F�$3,NH\���
`�
�
IXQF��F�&XUUHQW:HDWKHU'DWD��*HW%\&LW\$QG&RXQWU\&RGH�FLW\��FRXQWU\&RGH�VWULQJ��
�ZHDWKHU�:HDWKHU��HUU�HUURU��^�
��UHWXUQ�F�GR5HTXHVW����
��IPW�6SULQWI��KWWS���DSL�RSHQZHDWKHUPDS�RUJ�GDWD�����ZHDWKHU"
ODW �I	ORQ �I	$33,' �V���FLW\��FRXQWU\&RGH��F�$3,NH\����
`�

$�SLHFH�RI�FDNH"�2I�FRXUVH��(YHU\WKLQJ�PXVW�EH�DV�HDV\�DV�SRVVLEOH��DQG�LW�LV�D�VLJQ�RI�D�JRRG�MRE�
7KH�FRPSOH[LW\�LQ�WKLV�IDFDGH�LV�WR�FUHDWH�FRQQHFWLRQV�WR�WKH�2SHQ:HDWKHU0DS�$3,��DQG�FRQWURO�WKH
SRVVLEOH�HUURUV��7KLV�SUREOHP�LV�VKDUHG�EHWZHHQ�DOO�WKH�)DFDGH�PHWKRGV�LQ�RXU�H[DPSOH��VR�ZH�GRQ
W
QHHG�WR�ZULWH�PRUH�WKDQ�RQH�$3,�FDOO�ULJKW�QRZ�

:KDW�ZH�GR�LV�SDVV�WKH�85/�WKDW�WKH�5(67�$3,�QHHGV�LQ�RUGHU�WR�UHWXUQ�WKH�LQIRUPDWLRQ�ZH�GHVLUH�
7KLV�LV�DFKLHYHG�E\�WKH�IPW�6SULQWI�IXQFWLRQ��ZKLFK�IRUPDWV�WKH�VWULQJV�LQ�HDFK�FDVH��)RU�H[DPSOH�
WR�JDWKHU�WKH�GDWD�XVLQJ�D�FLW\�QDPH�DQG�D�FRXQWU\�FRGH��ZH�XVH�WKH�IROORZLQJ�VWULQJ�

IPW�6SULQWI��KWWS���DSL�RSHQZHDWKHUPDS�RUJ�GDWD�����ZHDWKHU"
ODW �I	ORQ �I	$33,' �V���FLW\��FRXQWU\&RGH��F�$3,NH\��

7KLV�WDNHV�WKH�SUH�IRUPDWWHG�VWULQJ�KWWSV���RSHQZHDWKHUPDS�RUJ�DSL�DQG�IRUPDWV�LW�E\�UHSODFLQJ�HDFK
�V�VSHFLILHU�ZLWK�WKH�FLW\��WKH�FRXQWU\&RGH�WKDW�ZH�LQWURGXFHG�LQ�WKH�DUJXPHQWV��DQG�WKH�$3,�NH\
PHPEHU�RI�WKH�&XUUHQW:HDWKHU'DWD�W\SH�

%XW��ZH�KDYHQ
W�VHW�DQ\�$3,�NH\��<HV��EHFDXVH�WKLV�LV�D�OLEUDU\��DQG�WKH�XVHUV�RI�WKH�OLEUDU\�ZLOO�KDYH
WR�XVH�WKHLU�RZQ�$3,�NH\V��:H�DUH�KLGLQJ�WKH�FRPSOH[LW\�RI�FUHDWLQJ�WKH�85,V��DQG�KDQGOLQJ�WKH�HUURUV�

)LQDOO\��WKH�GR5HTXHVW�IXQFWLRQ�LV�D�ELJ�ILVK��VR�ZH�ZLOO�VHH�LW�LQ�GHWDLO��VWHS�E\�VWHS�
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IXQF��R�&XUUHQW:HDWKHU'DWD��GR5HTXHVW�XUL�VWULQJ���ZHDWKHU�:HDWKHU��HUU�HUURU��
^�
��FOLHQW�� �	KWWS�&OLHQW^`�
��UHT��HUU�� �KWWS�1HZ5HTXHVW��*(7���XUL��QLO��
��LI�HUU�� �QLO�^�
����UHWXUQ�
��`�
��UHT�+HDGHU�6HW��&RQWHQW�7\SH����DSSOLFDWLRQ�MVRQ���

)LUVW��WKH�VLJQDWXUH�WHOOV�XV�WKDW�WKH�GR5HTXHVW�PHWKRG�DFFHSWV�D�85,�VWULQJ��DQG�UHWXUQV�D�SRLQWHU�WR
WKH�:HDWKHU�YDULDEOH�DQG�DQ�HUURU��:H�VWDUW�E\�FUHDWLQJ�DQ�KWWS�&OLHQW�FODVV��ZKLFK�ZLOO�PDNH�WKH
UHTXHVWV��7KHQ��ZH�FUHDWH�D�UHTXHVW�REMHFW��ZKLFK�ZLOO�XVH�WKH�*(7�PHWKRG��DV�GHVFULEHG�LQ�WKH
2SHQ:HDWKHU0DS�ZHESDJH��DQG�WKH�85,�ZH�SDVVHG��,I�ZH�ZHUH�WR�XVH�D�GLIIHUHQW�PHWKRG��RU�PRUH
WKDQ�RQH��WKH\�ZRXOG�KDYH�WR�EH�EURXJKW�DERXW�E\�DUJXPHQWV�LQ�WKH�VLJQDWXUH��1HYHUWKHOHVV��ZH�ZLOO
XVH�MXVW�WKH�*(7�PHWKRG��VR�ZH�FRXOG�KDUGFRGH�LW�WKHUH�

7KHQ��ZH�FKHFN�ZKHWKHU�WKH�UHTXHVW�REMHFW�KDV�EHHQ�FUHDWHG�VXFFHVVIXOO\��DQG�VHW�D�KHDGHU�WKDW�VD\V
WKDW�WKH�FRQWHQW�W\SH�LV�D�-621�

UHVS��HUU�� �FOLHQW�'R�UHT��
LI�HUU�� �QLO�^�
��UHWXUQ�
`�
�
LI�UHVS�6WDWXV&RGH�� �����^�
��E\W��HUU0VJ�� �LRXWLO�5HDG$OO�UHVS�%RG\��
��LI�HUU0VJ�  �QLO�^�
����HUU0VJ� �IPW�(UURUI���V���VWULQJ�E\W���
��`�
��HUU� �IPW�(UURUI��6WDWXV�FRGH�ZDV��G��DERUWLQJ��(UURU�PHVVDJH�
ZDV�?Q�V?Q��UHVS�6WDWXV&RGH��HUU0VJ��
�
��UHWXUQ�
`�

7KHQ�ZH�PDNH�WKH�UHTXHVW��DQG�FKHFN�IRU�HUURUV��%HFDXVH�ZH�KDYH�JLYHQ�QDPHV�WR�RXU�UHWXUQ�W\SHV��LI
DQ\�HUURU�RFFXUV��ZH�MXVW�KDYH�WR�UHWXUQ�WKH�IXQFWLRQ��DQG�*R�ZLOO�UHWXUQ�WKH�YDULDEOH�HUU�DQG�WKH
YDULDEOH�ZHDWKHU�LQ�WKH�VWDWH�WKH\�ZHUH�LQ�DW�WKDW�SUHFLVH�PRPHQW�

:H�FKHFN�WKH�VWDWXV�FRGH�RI�WKH�UHVSRQVH��DV�ZH�RQO\�DFFHSW�����DV�D�JRRG�UHVSRQVH��,I�����LVQ
W
UHWXUQHG��ZH�ZLOO�FUHDWH�DQ�HUURU�PHVVDJH�ZLWK�WKH�FRQWHQWV�RI�WKH�ERG\�DQG�WKH�VWDWXV�FRGH�UHWXUQHG�

��ZHDWKHU��HUU� �R�UHVSRQVH3DUVHU�UHVS�%RG\��
��UHVS�%RG\�&ORVH���
�
��UHWXUQ�
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)LQDOO\��LI�HYHU\WKLQJ�JRHV�ZHOO��ZH�XVH�WKH�UHVSRQVH3DUVHU�IXQFWLRQ�ZH�ZURWH�HDUOLHU�WR�SDUVH�WKH
FRQWHQWV�RI�%RG\��ZKLFK�LV�DQ�LR�5HDGHU�LQWHUIDFH��0D\EH�\RX�DUH�ZRQGHULQJ�ZK\�ZH�DUHQ
W



FRQWUROOLQJ�HUU�IURP�WKH�UHVSRQVH�SDUVHU�PHWKRG��,W
V�IXQQ\��EHFDXVH�ZH�DUH�DFWXDOO\�FRQWUROOLQJ�LW�
UHVSRQVH3DUVHU�DQG�GR5HTXHVW�KDYH�WKH�VDPH�UHWXUQ�VLJQDWXUH��%RWK�UHWXUQ�D�:HDWKHU�SRLQWHU�DQG
DQ�HUURU��LI�DQ\���VR�ZH�FDQ�UHWXUQ�GLUHFWO\�ZKDWHYHU�WKH�UHVXOW�ZDV�

/LEUDU\�FUHDWHG�ZLWK�WKH�)DFDGH�SDWWHUQ
:H�KDYH�WKH�ILUVW�PLOHVWRQH�IRU�D�OLEUDU\�IRU�WKH�2SHQ:HDWKHU0DS�$3,�XVLQJ�WKH�IDFDGH�SDWWHUQ��:H
KDYH�KLGGHQ�WKH�FRPSOH[LW\�RI�DFFHVVLQJ�WKH�2SHQ:HDWKHU0DS�5(67�$3,�LQ�WKH�GR5HTXHVW�DQG
UHVSRQVH3DUVHU�IXQFWLRQV��DQG�WKH�XVHUV�RI�RXU�OLEUDU\�KDYH�DQ�HDV\�WR�XVH�V\QWD[�WR�TXHU\�WKH�$3,�
)RU�H[DPSOH��WR�UHWULHYH�WKH�ZHDWKHU�IRU�0DGULG��6SDLQ��D�XVHU�ZLOO�RQO\�KDYH�WR�LQWURGXFH�DUJXPHQWV
DQG�DQ�$3,�NH\�DW�WKH�EHJLQQLQJ�

��ZHDWKHU0DS�� �&XUUHQW:HDWKHU'DWD^DSL.H\`�
�
��ZHDWKHU��HUU�� �ZHDWKHU0DS�*HW%\&LW\$QG&RXQWU\&RGH��0DGULG����(6���
��LI�HUU�� �QLO�^�
����W�)DWDO�HUU��
��`�
�
��IPW�3ULQWI��7HPSHUDWXUH�LQ�0DGULG�LV��I�FHOVLXV?Q���ZHDWKHU�0DLQ�7HPS���������

7KH�FRQVROH�RXWSXW�IRU�WKH�ZHDWKHU�LQ�0DGULG�DW�WKH�PRPHQW�RI�ZULWLQJ�WKLV�FKDSWHU�LV�WKH�IROORZLQJ�

��7HPSHUDWXUH�LQ�0DGULG�LV�����������FHOVLXV

$�W\SLFDO�VXPPHU�GD\�



)O\ZHLJKW�GHVLJQ�SDWWHUQ
2XU�QH[W�SDWWHUQ�LV�WKH�)O\ZHLJKW�GHVLJQ�SDWWHUQ��,W
V�YHU\�FRPPRQO\�XVHG�LQ�FRPSXWHU�JUDSKLFV�DQG
WKH�YLGHR�JDPH�LQGXVWU\��EXW�QRW�VR�PXFK�LQ�HQWHUSULVH�DSSOLFDWLRQV�

'HVFULSWLRQ
)O\ZHLJKW�LV�D�SDWWHUQ�ZKLFK�DOORZV�VKDULQJ�WKH�VWDWH�RI�D�KHDY\�REMHFW�EHWZHHQ�PDQ\�LQVWDQFHV�RI
VRPH�W\SH��,PDJLQH�WKDW�\RX�KDYH�WR�FUHDWH�DQG�VWRUH�WRR�PDQ\�REMHFWV�RI�VRPH�KHDY\�W\SH�WKDW�DUH
IXQGDPHQWDOO\�HTXDO��<RX
OO�UXQ�RXW�RI�PHPRU\�SUHWW\�TXLFNO\��7KLV�SUREOHP�FDQ�EH�HDVLO\�VROYHG�ZLWK
WKH�)O\ZHLJKW�SDWWHUQ��ZLWK�DGGLWLRQDO�KHOS�RI�WKH�)DFWRU\�SDWWHUQ��7KH�IDFWRU\�LV�XVXDOO\�LQ�FKDUJH�RI
HQFDSVXODWLQJ�REMHFW�FUHDWLRQ��DV�ZH�VDZ�SUHYLRXVO\�

2EMHFWLYHV
7KDQNV�WR�WKH�)O\ZHLJKW�SDWWHUQ��ZH�FDQ�VKDUH�DOO�SRVVLEOH�VWDWHV�RI�REMHFWV�LQ�D�VLQJOH�FRPPRQ
REMHFW��DQG�WKXV�PLQLPL]H�REMHFW�FUHDWLRQ�E\�XVLQJ�SRLQWHUV�WR�DOUHDG\�FUHDWHG�REMHFWV�

([DPSOH
7R�JLYH�DQ�H[DPSOH��ZH�DUH�JRLQJ�WR�VLPXODWH�VRPHWKLQJ�WKDW�\RX�ILQG�RQ�EHWWLQJ�ZHESDJHV��,PDJLQH
WKH�ILQDO�PDWFK�RI�WKH�(XURSHDQ�FKDPSLRQVKLS��ZKLFK�LV�YLHZHG�E\�PLOOLRQV�RI�SHRSOH�DFURVV�WKH
FRQWLQHQW��1RZ�LPDJLQH�WKDW�ZH�RZQ�D�EHWWLQJ�ZHESDJH��ZKHUH�ZH�SURYLGH�KLVWRULFDO�LQIRUPDWLRQ
DERXW�HYHU\�WHDP�LQ�(XURSH��7KLV�LV�SOHQW\�RI�LQIRUPDWLRQ��ZKLFK�LV�XVXDOO\�VWRUHG�LQ�VRPH�GLVWULEXWHG
GDWDEDVH��DQG�HDFK�WHDP�KDV��OLWHUDOO\��PHJDE\WHV�RI�LQIRUPDWLRQ�DERXW�WKHLU�SOD\HUV��PDWFKHV�
FKDPSLRQVKLSV��DQG�VR�RQ�

,I�D�PLOOLRQ�XVHUV�DFFHVV�LQIRUPDWLRQ�DERXW�D�WHDP�DQG�D�QHZ�LQVWDQFH�RI�WKH�LQIRUPDWLRQ�LV�FUHDWHG�IRU
HDFK�XVHU�TXHU\LQJ�IRU�KLVWRULFDO�GDWD��ZH�ZLOO�UXQ�RXW�RI�PHPRU\�LQ�WKH�EOLQN�RI�DQ�H\H��:LWK�RXU
3UR[\�VROXWLRQ��ZH�FRXOG�PDNH�D�FDFKH�RI�WKH�Q�PRVW�UHFHQW�VHDUFKHV�WR�VSHHG�XS�TXHULHV��EXW�LI�ZH
UHWXUQ�D�FORQH�IRU�HYHU\�WHDP��ZH�ZLOO�VWLOO�JHW�VKRUW�RQ�PHPRU\��EXW�IDVWHU�WKDQNV�WR�RXU�FDFKH��
)XQQ\��ULJKW"

,QVWHDG��ZH�ZLOO�VWRUH�HDFK�WHDP
V�LQIRUPDWLRQ�MXVW�RQFH��DQG�ZH�ZLOO�GHOLYHU�UHIHUHQFHV�WR�WKHP�WR�WKH
XVHUV��6R��LI�ZH�IDFH�D�PLOOLRQ�XVHUV�WU\LQJ�WR�DFFHVV�LQIRUPDWLRQ�DERXW�D�PDWFK��ZH�ZLOO�DFWXDOO\�MXVW
KDYH�WZR�WHDPV�LQ�PHPRU\�ZLWK�D�PLOOLRQ�SRLQWHUV�WR�WKH�VDPH�PHPRU\�GLUHFWLRQ�

$FFHSWDQFH�FULWHULD
7KH�DFFHSWDQFH�FULWHULD�IRU�D�)O\ZHLJKW�SDWWHUQ�PXVW�DOZD\V�UHGXFH�WKH�DPRXQW�RI�PHPRU\�WKDW�LV
XVHG��DQG�PXVW�EH�IRFXVHG�SULPDULO\�RQ�WKLV�REMHFWLYH�

��� :H�ZLOO�FUHDWH�D�7HDP�VWUXFW�ZLWK�VRPH�EDVLF�LQIRUPDWLRQ�VXFK�DV�WKH�WHDP
V�QDPH��SOD\HUV�
KLVWRULFDO�UHVXOWV��DQG�DQ�LPDJH�GHSLFWLQJ�WKHLU�VKLHOG�



��� :H�PXVW�HQVXUH�FRUUHFW�WHDP�FUHDWLRQ��QRWH�WKH�ZRUG�FUHDWLRQ�KHUH��FDQGLGDWH�IRU�D�FUHDWLRQDO
SDWWHUQ���DQG�QRW�KDYLQJ�GXSOLFDWHV�

��� :KHQ�FUHDWLQJ�WKH�VDPH�WHDP�WZLFH��ZH�PXVW�KDYH�WZR�SRLQWHUV�SRLQWLQJ�WR�WKH�VDPH�PHPRU\
DGGUHVV�

%DVLF�VWUXFWV�DQG�WHVWV
2XU�7HDP�VWUXFW�ZLOO�FRQWDLQ�RWKHU�VWUXFWV�LQVLGH��VR�D�WRWDO�RI�IRXU�VWUXFWV�ZLOO�EH�FUHDWHG��7KH�7HDP
VWUXFW�KDV�WKH�IROORZLQJ�VLJQDWXUH�

W\SH�7HDP�VWUXFW�^�
��,'�������������XLQW���
��1DPH�����������VWULQJ�
��6KLHOG���������>@E\WH�
��3OD\HUV��������>@3OD\HU�
��+LVWRULFDO'DWD�>@+LVWRULFDO'DWD�
`�

(DFK�WHDP�KDV�DQ�,'��D�QDPH��VRPH�LPDJH�LQ�DQ�VOLFH�RI�E\WHV�UHSUHVHQWLQJ�WKH�WHDP
V�VKLHOG��D�VOLFH�RI
SOD\HUV��DQG�D�VOLFH�RI�KLVWRULFDO�GDWD��7KLV�ZD\��ZH�ZLOO�KDYH�WZR�WHDPV
�,'�

FRQVW���
��7($0B$� �LRWD�
��7($0B%�
��

:H�GHFODUH�WZR�FRQVWDQWV�E\�XVLQJ�WKH�FRQVW�DQG�LRWD�NH\ZRUGV��7KH�FRQVW�NH\ZRUG�VLPSO\
GHFODUHV�WKDW�WKH�IROORZLQJ�GHFODUDWLRQV�DUH�FRQVWDQWV��LRWD�LV�D�XQW\SHG�LQWHJHU�WKDW�DXWRPDWLFDOO\
LQFUHPHQWV�LWV�YDOXH�IRU�HDFK�QHZ�FRQVWDQW�EHWZHHQ�WKH�SDUHQWKHVHV��7KH�LRWD�YDOXH�VWDUWV�WR�UHVHW�WR
��ZKHQ�ZH�GHFODUH�7($0B$��VR�7($0B$�LV�HTXDO�WR����2Q�WKH�7($0B%�YDULDEOH��LRWD�LV�LQFUHPHQWHG�E\
RQH�VR�7($0B%�LV�HTXDO�WR����7KH�LRWD�DVVLJQPHQW�LV�DQ�HOHJDQW�ZD\�WR�VDYH�W\SLQJ�ZKHQ�GHFODULQJ
FRQVWDQW�YDOXHV�WKDW�GRHVQ
W�QHHG�VSHFLILF�YDOXH��OLNH�WKH�3L�FRQVWDQW�RQ�WKH�PDWK�SDFNDJH��

2XU�3OD\HU�DQG�+LVWRULFDO'DWD�DUH�WKH�IROORZLQJ�

W\SH�3OD\HU�VWUXFW�^�
��1DPH����VWULQJ�
��6XUQDPH�VWULQJ�
��3UHYLRXV7HDP�XLQW���
��3KRWR���>@E\WH�
`�
�
W\SH�+LVWRULFDO'DWD�VWUXFW�^�
��<HDU����������XLQW��
��/HDJXH5HVXOWV�>@0DWFK�
`�

$V�\RX�FDQ�VHH��ZH�DOVR�QHHG�D�0DWFK�VWUXFW��ZKLFK�LV�VWRUHG�ZLWKLQ�+LVWRULFDO'DWD�VWUXFW��$
0DWFK�VWUXFW��LQ�WKLV�FRQWH[W��UHSUHVHQWV�WKH�KLVWRULFDO�UHVXOW�RI�D�PDWFK�



W\SH�0DWFK�VWUXFW�^�
��'DWH����������WLPH�7LPH�
��9LVLWRU,'�����XLQW���
��/RFDO,'�������XLQW���
��/RFDO6FRUH����E\WH�
��9LVLWRU6FRUH��E\WH�
��/RFDO6KRRWV���XLQW���
��9LVLWRU6KRRWV�XLQW���
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7KLV�LV�HQRXJK�WR�UHSUHVHQW�D�WHDP��DQG�WR�IXOILOO�$FFHSWDQFH�&ULWHULD����<RX�KDYH�SUREDEO\�JXHVVHG
WKDW�WKHUH�LV�D�ORW�RI�LQIRUPDWLRQ�RQ�HDFK�WHDP��DV�VRPH�RI�WKH�(XURSHDQ�WHDPV�KDYH�H[LVWHG�IRU�PRUH
WKDQ�����\HDUV�

)RU�$FFHSWDQFH�&ULWHULD����WKH�ZRUG�FUHDWLRQ�VKRXOG�JLYH�XV�VRPH�FOXH�DERXW�KRZ�WR�DSSURDFK�WKLV
SUREOHP��:H�ZLOO�EXLOG�D�IDFWRU\�WR�FUHDWH�DQG�VWRUH�RXU�WHDPV��2XU�)DFWRU\�ZLOO�FRQVLVW�RI�D�PDS�RI
\HDUV��LQFOXGLQJ�SRLQWHUV�WR�7HDPV�DV�YDOXHV��DQG�D�*HW7HDP�IXQFWLRQ��8VLQJ�D�PDS�ZLOO�ERRVW�WKH
WHDP�VHDUFK�LI�ZH�NQRZ�WKHLU�QDPHV�LQ�DGYDQFH��:H�ZLOO�DOVR�GLVSRVH�RI�D�PHWKRG�WR�UHWXUQ�WKH
QXPEHU�RI�FUHDWHG�REMHFWV��ZKLFK�ZLOO�EH�FDOOHG�WKH�*HW1XPEHU2I2EMHFWV�PHWKRG�

W\SH�WHDP)O\ZHLJKW)DFWRU\�VWUXFW�^�
��FUHDWHG7HDPV�PDS>VWULQJ@7HDP�
`�
�
IXQF��W�WHDP)O\ZHLJKW)DFWRU\��*HW7HDP�QDPH�VWULQJ��7HDP�^�
��UHWXUQ�QLO�
`�
�
IXQF��W�WHDP)O\ZHLJKW)DFWRU\��*HW1XPEHU2I2EMHFWV���LQW�^�
��UHWXUQ���
`�

7KLV�LV�HQRXJK�WR�ZULWH�RXU�ILUVW�XQLW�WHVW�

IXQF�7HVW7HDP)O\ZHLJKW)DFWRU\B*HW7HDP�W�WHVWLQJ�7��^�
��IDFWRU\�� �WHDP)O\ZHLJKW)DFWRU\^`�
�
WHDP$��� �IDFWRU\�*HW7HDP�7($0B$��
��LI�WHDP$��  �QLO�^�
����W�(UURU��7KH�SRLQWHU�WR�WKH�7($0B$�ZDV�QLO���
��`�
�
��WHDP$��� �IDFWRU\�*HW7HDP�7($0B$��
��LI�WHDP$��  �QLO�^�
����W�(UURU��7KH�SRLQWHU�WR�WKH�7($0B$�ZDV�QLO���
��`�
�
��LI�WHDP$��� �WHDP$��^�
����W�(UURU��7($0B$�SRLQWHUV�ZHUHQ
W�WKH�VDPH���
��`�
�
��LI�IDFWRU\�*HW1XPEHU2I2EMHFWV���� ���^�



����W�(UURUI��7KH�QXPEHU�RI�REMHFWV�FUHDWHG�ZDV�QRW�����G?Q���
IDFWRU\�*HW1XPEHU2I2EMHFWV����
��`�
`�

,Q�RXU�WHVW��ZH�YHULI\�DOO�WKH�DFFHSWDQFH�FULWHULD��)LUVW�ZH�FUHDWH�D�IDFWRU\��DQG�WKHQ�DVN�IRU�D�SRLQWHU
RI�7($0B$��7KLV�SRLQWHU�FDQQRW�EH�QLO��RU�WKH�WHVW�ZLOO�IDLO�

7KHQ�ZH�FDOO�IRU�D�VHFRQG�SRLQWHU�WR�WKH�VDPH�WHDP��7KLV�SRLQWHU�FDQ
W�EH�QLO�HLWKHU��DQG�LW�VKRXOG�SRLQW
WR�WKH�VDPH�PHPRU\�DGGUHVV�DV�WKH�SUHYLRXV�RQH�VR�ZH�NQRZ�WKDW�LW�KDV�QRW�DOORFDWHG�D�QHZ�PHPRU\�

)LQDOO\��ZH�VKRXOG�FKHFN�ZKHWKHU�WKH�QXPEHU�RI�FUHDWHG�WHDPV�LV�RQO\�RQH��EHFDXVH�ZH�KDYH�DVNHG�IRU
WKH�VDPH�WHDP�WZLFH��:H�KDYH�WZR�SRLQWHUV�EXW�MXVW�RQH�LQVWDQFH�RI�WKH�WHDP��/HW
V�UXQ�WKH�WHVWV�

��JR�WHVW��Y��UXQ *HW7HDP��
   �581���7HVW7HDP)O\ZHLJKW)DFWRU\B*HW7HDP
����)$,/��7HVW7HDP)O\ZHLJKW)DFWRU\B*HW7HDP������V�
IO\ZHLJKWBWHVW�JR�����7KH�SRLQWHU�WR�WKH�7($0B$�ZDV�QLO
IO\ZHLJKWBWHVW�JR�����7KH�SRLQWHU�WR�WKH�7($0B$�ZDV�QLO
IO\ZHLJKWBWHVW�JR�����7KH�QXPEHU�RI�REMHFWV�FUHDWHG�ZDV�QRW�����
)$,/
H[LW�VWDWXV��
)$,/

:HOO��LW�IDLOHG��%RWK�SRLQWHUV�ZHUH�QLO�DQG�LW�KDV�QRW�FUHDWHG�DQ\�REMHFW��,QWHUHVWLQJO\��WKH�IXQFWLRQ�WKDW
FRPSDUHV�WKH�WZR�SRLQWHUV�GRHVQ
W�IDLO��DOO�LQ�DOO��QLO�HTXDOV�QLO�

,PSOHPHQWDWLRQ
2XU�*HW7HDP�PHWKRG�ZLOO�QHHG�WR�VFDQ�WKH�PDS�ILHOG�FDOOHG�FUHDWHG7HDPV�WR�PDNH�VXUH�WKH�TXHULHG
WHDP�LV�DOUHDG\�FUHDWHG��DQG�UHWXUQ�LW�LI�VR��,I�WKH�WHDP�ZDVQ
W�FUHDWHG��LW�ZLOO�KDYH�WR�FUHDWH�LW�DQG
VWRUH�LW�LQ�WKH�PDS�EHIRUH�UHWXUQLQJ�

IXQF��W�WHDP)O\ZHLJKW)DFWRU\��*HW7HDP�WHDP,'�LQW��7HDP�^�
��LI�W�FUHDWHG7HDPV>WHDP,'@�� �QLO�^�
����UHWXUQ�W�FUHDWHG7HDPV>WHDP,'@�
��`�
�
��WHDP�� �JHW7HDP)DFWRU\�WHDP,'��
��W�FUHDWHG7HDPV>WHDP,'@� �	WHDP�
�
��UHWXUQ�W�FUHDWHG7HDPV>WHDP,'@�
`�

7KH�SUHFHGLQJ�FRGH�LV�YHU\�VLPSOH��,I�WKH�SDUDPHWHU�QDPH�H[LVWV�LQ�WKH�FUHDWHG7HDPV�PDS��UHWXUQ�WKH
SRLQWHU��2WKHUZLVH��FDOO�D�IDFWRU\�IRU�WHDP�FUHDWLRQ��7KLV�LV�LQWHUHVWLQJ�HQRXJK�WR�VWRS�IRU�D�VHFRQG
DQG�DQDO\]H��:KHQ�\RX�XVH�WKH�)O\ZHLJKW�SDWWHUQ��LW�LV�YHU\�FRPPRQ�WR�KDYH�D�)O\ZHLJKW�IDFWRU\�
ZKLFK�XVHV�RWKHU�W\SHV�RI�FUHDWLRQDO�SDWWHUQV�WR�UHWULHYH�WKH�REMHFWV�LW�QHHGV�



6R��WKH�JHW7HDP)DFWRU\�PHWKRG�ZLOO�JLYH�XV�WKH�WHDP�ZH�DUH�ORRNLQJ�IRU��ZH�ZLOO�VWRUH�LW�LQ�WKH�PDS�
DQG�UHWXUQ�LW��7KH�WHDP�IDFWRU\�ZLOO�EH�DEOH�WR�FUHDWH�WKH�WZR�WHDPV��7($0B$�DQG�7($0B%�

IXQF�JHW7HDP)DFWRU\�WHDP�LQW��7HDP�^�
��VZLWFK�WHDP�^�
����FDVH�7($0B%��
����UHWXUQ�7HDP^�
������,'�������
������1DPH��7($0B%��
����`�
����GHIDXOW��
����UHWXUQ�7HDP^�
������,'�������
������1DPH��7($0B$��
����`�
��`�
`�

:H�DUH�VLPSOLI\LQJ�WKH�REMHFWV
�FRQWHQW�VR�WKDW�ZH�FDQ�IRFXV�RQ�WKH�)O\ZHLJKW�SDWWHUQ
V
LPSOHPHQWDWLRQ��2ND\��VR�ZH�MXVW�KDYH�WR�GHILQH�WKH�IXQFWLRQ�WR�UHWULHYH�WKH�QXPEHU�RI�REMHFWV�FUHDWHG�
ZKLFK�LV�GRQH�DV�IROORZV�

IXQF��W�WHDP)O\ZHLJKW)DFWRU\��*HW1XPEHU2I2EMHFWV���LQW�^�
��UHWXUQ�OHQ�W�FUHDWHG7HDPV��
`�

7KLV�ZDV�SUHWW\�HDV\��7KH�OHQ�IXQFWLRQ�UHWXUQV�WKH�QXPEHU�RI�HOHPHQWV�LQ�DQ�DUUD\�RU�VOLFH��WKH�QXPEHU
RI�FKDUDFWHUV�LQ�D�VWULQJ��DQG�VR�RQ��,W�VHHPV�WKDW�HYHU\WKLQJ�LV�GRQH��DQG�ZH�FDQ�ODXQFK�RXU�WHVWV
DJDLQ�

��JR�WHVW��Y��UXQ *HW7HDP���
   �581���7HVW7HDP)O\ZHLJKW)DFWRU\B*HW7HDP�
����)$,/��7HVW7HDP)O\ZHLJKW)DFWRU\B*HW7HDP������V��
SDQLF��DVVLJQPHQW�WR�HQWU\�LQ�QLO�PDS�>UHFRYHUHG@�
��������SDQLF��DVVLJQPHQW�WR�HQWU\�LQ�QLO�PDS�
�
JRURXWLQH���>UXQQLQJ@��
SDQLF��[���������[F�������F���
���������KRPH�PFDVWUR�*R�VUF�UXQWLPH�SDQLF�JR�������[�I��
WHVWLQJ�W5XQQHU�IXQF���[F�����������
���������KRPH�PFDVWUR�*R�VUF�WHVWLQJ�WHVWLQJ�JR�������[����
SDQLF��[���������[F�������F���
���������KRPH�PFDVWUR�*R�VUF�UXQWLPH�SDQLF�JR�������[�I��
�KRPH�PFDVWUR�JR�GHVLJQ�SDWWHUQV�VWUXFWXUDO�IO\ZHLJKW�
�WHDP)O\ZHLJKW)DFWRU\��*HW7HDP��[F�����IHF����[����[���
���������KRPH�PFDVWUR�'HVNWRS�JR�GHVLJQ�
SDWWHUQV�VWUXFWXUDO�IO\ZHLJKW�IO\ZHLJKW�JR������[����
�KRPH�PFDVWUR�JR�GHVLJQ�
SDWWHUQV�VWUXFWXUDO�IO\ZHLJKW�7HVW7HDP)O\ZHLJKW)DFWRU\B*HW7HDP��[F�����������
���������KRPH�PFDVWUR�'HVNWRS�JR�GHVLJQ�
SDWWHUQV�VWUXFWXUDO�IO\ZHLJKW�IO\ZHLJKWBWHVW�JR�����[���
WHVWLQJ�W5XQQHU��[F������������[��������
���������KRPH�PFDVWUR�*R�VUF�WHVWLQJ�WHVWLQJ�JR�������[�I�



FUHDWHG�E\�WHVWLQJ�5XQ7HVWV�
���������KRPH�PFDVWUR�*R�VUF�WHVWLQJ�WHVWLQJ�JR�������[����
H[LW�VWDWXV���
)$,/

3DQLF��+DYH�ZH�IRUJRWWHQ�VRPHWKLQJ"�%\�UHDGLQJ�WKH�VWDFN�WUDFH�RQ�WKH�SDQLF�PHVVDJH��ZH�FDQ�VHH
VRPH�DGGUHVVHV��VRPH�ILOHV��DQG�LW�VHHPV�WKDW�WKH�*HW7HDP�PHWKRG�LV�WU\LQJ�WR�DVVLJQ�DQ�HQWU\�WR�D�QLO
PDS�RQ�OLQH����RI�WKH�IO\ZHLJKW�JR�ILOH��/HW
V�ORRN�DW�OLQH����FORVHO\��UHPHPEHU��LI�\RX�DUH�ZULWLQJ
FRGH�ZKLOH�IROORZLQJ�WKLV�WXWRULDO��WKDW�WKH�HUURU�ZLOO�SUREDEO\�EH�LQ�D�GLIIHUHQW�OLQH�VR�ORRN�FORVHO\�DW
\RXU�RZQ�VWDUN�WUDFH��

W�FUHDWHG7HDPV>WHDP1DPH@� �	WHDP�

2ND\��WKLV�OLQH�LV�RQ�WKH�*HW7HDP�PHWKRG��DQG��ZKHQ�WKH�PHWKRG�SDVVHV�WKURXJK�KHUH��LW�PHDQV�WKDW�LW
KDG�QRW�IRXQG�WKH�WHDP�RQ�WKH�PDS�LW�KDV�FUHDWHG�LW��WKH�YDULDEOH�WHDP���DQG�LV�WU\LQJ�WR�DVVLJQ�LW�WR�WKH
PDS��%XW�WKH�PDS�LV�QLO��EHFDXVH�ZH�KDYHQ
W�LQLWLDOL]HG�LW�ZKHQ�FUHDWLQJ�WKH�IDFWRU\��7KLV�KDV�D�TXLFN
VROXWLRQ��,Q�RXU�WHVW��LQLWLDOL]H�WKH�PDS�ZKHUH�ZH�KDYH�FUHDWHG�WKH�IDFWRU\�
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��FUHDWHG7HDPV��PDNH�PDS>LQW@7HDP�����
`�
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P�VXUH�\RX�KDYH�VHHQ�WKH�SUREOHP�KHUH�DOUHDG\��,I�ZH�GRQ
W�KDYH�DFFHVV�WR�WKH�SDFNDJH��ZH�FDQ
LQLWLDOL]H�WKH�YDULDEOH��:HOO��ZH�FDQ�PDNH�WKH�YDULDEOH�SXEOLF��DQG�WKDW
V�DOO��%XW�WKLV�ZRXOG�LQYROYH
HYHU\�LPSOHPHQWHU�QHFHVVDULO\�NQRZLQJ�WKDW�WKH\�KDYH�WR�LQLWLDOL]H�WKH�PDS��DQG�LWV�VLJQDWXUH�LV�QHLWKHU
FRQYHQLHQW��RU�HOHJDQW��,QVWHDG��ZH�DUH�JRLQJ�WR�FUHDWH�D�VLPSOH�IDFWRU\�EXLOGHU�WR�GR�LW�IRU�XV��7KLV�LV
D�YHU\�FRPPRQ�DSSURDFK�LQ�*R�
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3HUIHFW��/HW
V�LPSURYH�WKH�WHVW�E\�DGGLQJ�D�VHFRQG�WHVW��MXVW�WR�HQVXUH�WKDW�HYHU\WKLQJ�ZLOO�EH�UXQQLQJ



DV�H[SHFWHG�ZLWK�PRUH�YROXPH��:H�DUH�JRLQJ�WR�FUHDWH�D�PLOOLRQ�FDOOV�WR�WKH�WHDP�FUHDWLRQ�
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�
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3HUIHFW��:H�FDQ�HYHQ�FKHFN�ZKHUH�WKH�SRLQWHUV�DUH�SRLQWLQJ�WR��DQG�ZKHUH�WKH\�DUH�ORFDWHG��:H�ZLOO
FKHFN�ZLWK�WKH�ILUVW�WKUHH�DV�DQ�H[DPSOH��$GG�WKHVH�OLQHV�DW�WKH�HQG�RI�WKH�ODVW�WHVW��DQG�UXQ�LW�DJDLQ�
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��IPW�3ULQWI��3RLQWHU��G�SRLQWV�WR��S�DQG�LV�ORFDWHG�LQ��S?Q���L��WHDPV>L@��
	WHDPV>L@��
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,Q�WKH�SUHFHGLQJ�WHVW��ZH�XVH�WKH�3ULQWI�PHWKRG�WR�SULQW�LQIRUPDWLRQ�DERXW�SRLQWHUV��7KH��S�IODJ�JLYHV
\RX�WKH�PHPRU\�ORFDWLRQ�RI�WKH�REMHFW�WKDW�WKH�SRLQWHU�LV�SRLQWLQJ�WR��,I�\RX�UHIHUHQFH�WKH�SRLQWHU�E\
SDVVLQJ�WKH�	�V\PERO��LW�ZLOO�JLYH�\RX�WKH�GLUHFWLRQ�RI�WKH�SRLQWHU�LWVHOI�

5XQ�WKH�WHVW�DJDLQ�ZLWK�WKH�VDPH�FRPPDQG��\RX�ZLOO�VHH�WKUHH�QHZ�OLQHV�LQ�WKH�RXWSXW�ZLWK�LQIRUPDWLRQ
VLPLODU�WR�WKH�IROORZLQJ�

3RLQWHU���SRLQWV�WR��[F����������DQG�LV�ORFDWHG�LQ��[F���������
3RLQWHU���SRLQWV�WR��[F����������DQG�LV�ORFDWHG�LQ��[F���������
3RLQWHU���SRLQWV�WR��[F����������DQG�LV�ORFDWHG�LQ��[F���������

:KDW�LW�WHOOV�XV�LV�WKDW�WKH�ILUVW�WKUHH�SRVLWLRQV�LQ�WKH�PDS�SRLQW�WR�WKH�VDPH�ORFDWLRQ��EXW�WKDW�ZH



DFWXDOO\�KDYH�WKUHH�GLIIHUHQW�SRLQWHUV��ZKLFK�DUH��HIIHFWLYHO\��PXFK�OLJKWHU�WKDQ�RXU�WHDP�REMHFW�

:KDW
V�WKH�GLIIHUHQFH�EHWZHHQ�6LQJOHWRQ�DQG�)O\ZHLJKW
WKHQ"
:HOO��WKH�GLIIHUHQFH�LV�VXEWOH�EXW�LW
V�MXVW�WKHUH��:LWK�WKH�6LQJOHWRQ�SDWWHUQ��ZH�HQVXUH�WKDW�WKH�VDPH
W\SH�LV�FUHDWHG�RQO\�RQFH��$OVR��WKH�6LQJOHWRQ�SDWWHUQ�LV�D�&UHDWLRQDO�SDWWHUQ��:LWK�)O\ZHLJKW��ZKLFK�LV
D�6WUXFWXUDO�SDWWHUQ��ZH�DUHQ
W�ZRUULHG�DERXW�KRZ�WKH�REMHFWV�DUH�FUHDWHG��EXW�DERXW�KRZ�WR�VWUXFWXUH�D
W\SH�WR�FRQWDLQ�KHDY\�LQIRUPDWLRQ�LQ�D�OLJKW�ZD\��7KH�VWUXFWXUH�ZH�DUH�WDONLQJ�DERXW�LV�WKH
PDS>LQW@7HDP�VWUXFWXUH�LQ�RXU�H[DPSOH��+HUH��ZH�UHDOO\�GLGQ
W�FDUH�DERXW�KRZ�ZH�FUHDWHG�WKH
REMHFW��ZH�KDYH�VLPSO\�ZULWWHQ�DQ�XQFRPSOLFDWHG�WKH�JHW7HDP)DFWRU\�PHWKRG�IRU�LW��:H�JDYH�PDMRU
LPSRUWDQFH�WR�KDYLQJ�D�OLJKW�VWUXFWXUH�WR�KROG�D�VKDUHDEOH�REMHFW��RU�REMHFWV���LQ�WKLV�FDVH��WKH�PDS�



6XPPDU\
:H�KDYH�VHHQ�VHYHUDO�SDWWHUQV�WR�RUJDQL]H�FRGH�VWUXFWXUHV��6WUXFWXUDO�SDWWHUQV�DUH�FRQFHUQHG�DERXW
KRZ�WR�FUHDWH�REMHFWV��RU�KRZ�WKH\�GR�WKHLU�EXVLQHVV��ZH
OO�VHH�WKLV�LQ�WKH�EHKDYLRUDO�SDWWHUQV��

'RQ
W�IHHO�FRQIXVHG�DERXW�PL[LQJ�VHYHUDO�SDWWHUQV��<RX�FRXOG�HQG�XS�PL[LQJ�VL[�RU�VHYHQ�TXLWH�HDVLO\
LI�\RX�VWULFWO\�IROORZ�WKH�REMHFWLYHV�RI�HDFK�RQH��-XVW�NHHS�LQ�PLQG�WKDW�RYHU�HQJLQHHULQJ�LV�DV�EDG�DV
QR�HQJLQHHULQJ�DW�DOO��,�UHPHPEHU�SURWRW\SLQJ�D�ORDG�EDODQFHU�RQH�HYHQLQJ��DQG�DIWHU�WZR�KRXUV�RI
FUD]\�RYHU�HQJLQHHUHG�FRGH��,�KDG�VXFK�D�PHVV�LQ�P\�KHDG�WKDW�,�SUHIHUUHG�WR�VWDUW�DOO�RYHU�DJDLQ�

,Q�WKH�QH[W�FKDSWHU��ZH
OO�VHH�EHKDYLRUDO�SDWWHUQV��7KH\�DUH�D�ELW�PRUH�FRPSOH[��DQG�WKH\�RIWHQ�XVH
6WUXFWXUDO�DQG�&UHDWLRQDO�SDWWHUQV�IRU�WKHLU�REMHFWLYHV��EXW�,
P�VXUH�WKDW�WKH�UHDGHU�ZLOO�ILQG�WKHP�TXLWH
FKDOOHQJLQJ�DQG�LQWHUHVWLQJ�



&KDSWHU����%HKDYLRUDO�3DWWHUQV���6WUDWHJ\�
&KDLQ�RI�5HVSRQVLELOLW\��DQG�&RPPDQG�'HVLJQ
3DWWHUQV
7KH�ODVW�JURXS�RI�FRPPRQ�SDWWHUQV�ZH�DUH�JRLQJ�WR�VHH�DUH�WKH�EHKDYLRUDO�SDWWHUQV��1RZ��ZH�DUHQ
W
JRLQJ�WR�GHILQH�VWUXFWXUHV�RU�HQFDSVXODWH�REMHFW�FUHDWLRQ�EXW�ZH�DUH�JRLQJ�WR�GHDO�ZLWK�EHKDYLRUV�

:KDW
V�WR�GHDO�ZLWK�LQ�EHKDYLRU�SDWWHUQV"�:HOO��QRZ�ZH�ZLOO�HQFDSVXODWH�EHKDYLRUV��IRU�H[DPSOH�
DOJRULWKPV�LQ�WKH�6WUDWHJ\�SDWWHUQ�RU�H[HFXWLRQV�LQ�WKH�FRPPDQG�SDWWHUQ�

&RUUHFW�%HKDYLRU�GHVLJQ�LV�WKH�ODVW�VWHS�DIWHU�NQRZLQJ�KRZ�WR�GHDO�ZLWK�REMHFW�FUHDWLRQ�DQG
VWUXFWXUHV��'HILQLQJ�WKH�EHKDYLRU�FRUUHFWO\�LV�WKH�ODVW�VWHS�RI�JRRG�VRIWZDUH�GHVLJQ�EHFDXVH��DOO�LQ�DOO�
JRRG�VRIWZDUH�GHVLJQ�OHWV�XV�LPSURYH�DOJRULWKPV�DQG�IL[�HUURUV�HDVLO\�ZKLOH�WKH�EHVW�DOJRULWKP
LPSOHPHQWDWLRQ�ZLOO�QRW�VDYH�XV�IURP�EDG�VRIWZDUH�GHVLJQ�

6WUDWHJ\�GHVLJQ�SDWWHUQ
7KH�6WUDWHJ\�SDWWHUQ�LV�SUREDEO\�WKH�HDVLHVW�WR�XQGHUVWDQG�RI�WKH�%HKDYLRUDO�SDWWHUQV��:H�KDYH�XVHG�LW
D�IHZ�WLPHV�ZKLOH�GHYHORSLQJ�WKH�SUHYLRXV�SDWWHUQV�EXW�ZLWKRXW�VWRSSLQJ�WR�WDON�DERXW�LW��1RZ�ZH
ZLOO�

'HVFULSWLRQ
7KH�6WUDWHJ\�SDWWHUQ�XVHV�GLIIHUHQW�DOJRULWKPV�WR�DFKLHYH�VRPH�VSHFLILF�IXQFWLRQDOLW\��7KHVH
DOJRULWKPV�DUH�KLGGHQ�EHKLQG�DQ�LQWHUIDFH�DQG��RI�FRXUVH��WKH\�PXVW�EH�LQWHUFKDQJHDEOH��$OO�DOJRULWKPV
DFKLHYH�WKH�VDPH�IXQFWLRQDOLW\�LQ�D�GLIIHUHQW�ZD\��)RU�H[DPSOH��ZH�FRXOG�KDYH�D�6RUW�LQWHUIDFH�DQG
IHZ�VRUWLQJ�DOJRULWKPV��7KH�UHVXOW�LV�WKH�VDPH��VRPH�OLVW�LV�VRUWHG��EXW�ZH�FRXOG�KDYH�XVHG�TXLFN�VRUW�
PHUJH�VRUW��DQG�VR�RQ�

&DQ�\RX�JXHVV�ZKHQ�ZH�XVHG�D�6WUDWHJ\�SDWWHUQ�LQ�WKH�SUHYLRXV�FKDSWHUV"�7KUHH��WZR��RQH����:HOO��ZH
KHDYLO\�XVHG�WKH�VWUDWHJ\�SDWWHUQ�ZKHQ�ZH�XVHG�WKH�LR�:ULWHU�LQWHUIDFH��7KH�LR�:ULWHU�LQWHUIDFH
GHILQHV�D�VWUDWHJ\�WR�ZULWH��DQG�WKH�IXQFWLRQDOLW\�LV�DOZD\V�WKH�VDPH��WR�ZULWH�VRPHWKLQJ��:H�FRXOG
ZULWH�LW�WR�WKH�VWDQGDUG�RXW��WR�VRPH�ILOH�RU�WR�D�XVHU�GHILQHG�W\SH��EXW�ZH�GR�WKH�VDPH�WKLQJ�DW�WKH�HQG�
�WR�ZULWH��:H�MXVW�FKDQJH�WKH�VWUDWHJ\�WR�ZULWH��LQ�WKLV�FDVH��ZH�FKDQJH�WKH�SODFH�ZKHUH�ZH�ZULWH��

2EMHFWLYHV
7KH�REMHFWLYHV�RI�WKH�6WUDWHJ\�SDWWHUQ�DUH�UHDOO\�FOHDU��7KH�SDWWHUQ�VKRXOG�GR�WKH�IROORZLQJ�

3URYLGH�D�IHZ�DOJRULWKPV�WR�DFKLHYH�VRPH�VSHFLILF�IXQFWLRQDOLW\
$OO�W\SHV�DFKLHYH�WKH�VDPH�IXQFWLRQDOLW\�LQ�D�GLIIHUHQW�ZD\�EXW�WKH�FOLHQW�RI�WKH�VWUDWHJ\�LVQ
W



DIIHFWHG

7KH�SUREOHP�LV�WKDW�WKLV�GHILQLWLRQ�FRYHUV�D�KXJH�VSHFWUXP�RI�SRVVLELOLWLHV��7KLV�LV�EHFDXVH�6WUDWHJ\
SDWWHUQ�LV�DFWXDOO\�XVHG�IRU�D�YDULHW\�RI�VFHQDULRV�DQG�PDQ\�VRIWZDUH�HQJLQHHULQJ�VROXWLRQV�FRPH�ZLWK
VRPH�NLQG�RI�VWUDWHJ\�ZLWKLQ��7KHUHIRUH�LW
V�EHWWHU�WR�VHH�LW�LQ�DFWLRQ�ZLWK�D�UHDO�H[DPSOH�

5HQGHULQJ�LPDJHV�RU�WH[W
:H�DUH�JRLQJ�WR�GR�VRPHWKLQJ�GLIIHUHQW�IRU�WKLV�H[DPSOH��,QVWHDG�RI�SULQWLQJ�WH[W�RQ�WKH�FRQVROH�RQO\�
ZH�DUH�DOVR�JRLQJ�WR�SDLQW�REMHFWV�RQ�D�ILOH�

,Q�WKLV�FDVH��ZH�ZLOO�KDYH�WZR�VWUDWHJLHV��FRQVROH�DQG�ILOH��%XW�WKH�XVHU�RI�WKH�OLEUDU\�ZRQ
W�KDYH�WR
GHDO�ZLWK�WKH�FRPSOH[LW\�EHKLQG�WKHP�

7KH�NH\�IHDWXUH�LV�WKDW�WKH��FDOOHU��GRHVQ�W�NQRZ�KRZ�WKH�XQGHUO\LQJ�OLEUDU\�LV�ZRUNLQJ�DQG�KH�MXVW
NQRZV�WKH�LQIRUPDWLRQ�DYDLODEOH�RQ�WKH�GHILQHG�VWUDWHJ\��7KLV�LV�QLFHO\�VHHQ�RQ�WKH�IROORZLQJ�GLDJUDP�

,Q�WKLV�GLDJUDP��ZH�KDYH�FKRVHQ�WR�SULQW�WR�FRQVROH�EXW�ZH�ZRQ�W�GHDO�ZLWK�WKH�&RQVROH6WUDWHJ\�W\SH
GLUHFWO\��ZH�OO�DOZD\V�XVH�DQ�LQWHUIDFH�WKDW�UHSUHVHQWV�LW��7KH�&RQVROH6WUDWHJ\�W\SH�ZLOO�KLGH�WKH
LPSOHPHQWDWLRQ�GHWDLOV�RI�SULQWLQJ�WR�FRQVROH�WR�FDOOHU�LQ�PDLQ�IXQFWLRQ��)LOH6WUDWHJ\�KLGHV�LWV
LPSOHPHQWDWLRQ�GHWDLOV�DV�ZHOO�DV�DQ\�IXWXUH�VWUDWHJ\�

$FFHSWDQFH�FULWHULD
$�VWUDWHJ\�PXVW�KDYH�D�YHU\�FOHDU�REMHFWLYH�DQG�ZH�ZLOO�KDYH�WZR�ZD\V�WR�DFKLHYH�LW��2XU�REMHFWLYHV
ZLOO�EH�DV�IROORZV�

3URYLGH�D�ZD\�WR�VKRZ�WR�WKH�XVHU�DQ�REMHFW��D�VTXDUH��LQ�WH[W�RU�LPDJH
7KH�XVHU�PXVW�FKRRVH�EHWZHHQ�LPDJH�RU�WH[W�ZKHQ�ODXQFKLQJ�WKH�DSS
7KH�DSS�PXVW�EH�DEOH�WR�DGG�PRUH�YLVXDOL]DWLRQ�VWUDWHJLHV��DXGLR��IRU�H[DPSOH�
,I�WKH�XVHU�VHOHFWV�WH[W��WKH�ZRUG�6TXDUH�PXVW�EH�SULQWHG�LQ�WKH�FRQVROH
,I�WKH�XVHU�VHOHFWV�LPDJH��DQ�LPDJH�RI�D�ZKLWH�VTXDUH�RQ�D�EODFN�EDFNJURXQG�ZLOO�EH�SULQWHG�RQ�D
ILOH

,PSOHPHQWDWLRQ



:H�DUHQ
W�JRLQJ�WR�ZULWH�WHVWV�IRU�WKLV�H[DPSOH�DV�LW�ZLOO�EH�TXLWH�FRPSOLFDWHG�WR�FKHFN�WKDW�DQ�LPDJH
KDV�DSSHDUHG�RQ�WKH�VFUHHQ��DOWKRXJK�QRW�LPSRVVLEOH�E\�XVLQJ�2SHQ&9��DQ�LPSUHVVLYH�OLEUDU\�IRU
FRPSXWHU�YLVLRQ���:H�ZLOO�VWDUW�GLUHFWO\�E\�GHILQLQJ�RXU�VWUDWHJ\�LQWHUIDFH�WKDW�HDFK�SULQWLQJ�VWUDWHJ\
PXVW�LPSOHPHQW��LQ�RXU�FDVH��WKH�ILOH�DQG�FRQVROH�W\SHV��

W\SH�3ULQW6WUDWHJ\�LQWHUIDFH�^�
��3ULQW���HUURU�
`�

7KDW
V�DOO��2XU�VWUDWHJ\�GHILQHV�D�VLPSOH�3ULQW���PHWKRG�WKDW�UHWXUQV�DQ�HUURU��WKH�HUURU�UHWXUQLQJ
W\SH�LV�PDQGDWRU\�ZKHQ�GHDOLQJ�ZLWK�ILOHV��IRU�H[DPSOH���7KH�W\SHV�WKDW�QHHGV�WR�LPSOHPHQW
3ULQW6WUDWHJ\�ZLOO�EH�FDOOHG�&RQVROH6TXDUH�DQG�D�,PDJH6TXDUH�W\SH�

W\SH�&RQVROH6TXDUH�VWUXFW�^`�
�
W\SH�,PDJH6TXDUH�VWUXFW�^�
��'HVWLQDWLRQ)LOH3DWK�VWULQJ�
`�

7KH�&RQVROH6TXDUH�VWUXFW�GRHVQ
W�QHHG�DQ\�LQQHU�ILHOG�EHFDXVH�LW�ZLOO�DOZD\V�SULQW�WKH�ZRUG�6TXDUH
WR�WKH�FRQVROH��7KH�,PDJH6TXDUH�VWUXFW�ZLOO�VWRUH�D�ILHOG�IRU�WKH�GHVWLQDWLRQ�RI�WKH�LPDJH�ILOH�ZKHUH
ZH�ZLOO�SULQW�WKH�VTXDUH��:H�ZLOO�VWDUW�ZLWK�WKH�LPSOHPHQWDWLRQ�RI�WKH�&RQVROH6TXDUH�W\SH�DV�LW�LV�WKH
VLPSOHVW�

IXQF�F�&RQVROH6TXDUH��3ULQW���HUURU�^�
��SULQWOQ��6TXDUH����
��UHWXUQ�QLO�
`�

9HU\�HDV\��EXW�WKH�LPDJH�LV�PRUH�FRPSOH[��:H�ZRQ
W�VSHQG�WRR�PXFK�WLPH�LQ�H[SODLQLQJ�LQ�GHWDLO�KRZ
WKH�LPDJH�SDFNDJH�ZRUNV�EHFDXVH�WKH�FRGH�LV�HDVLO\�XQGHUVWDQGDEOH�

IXQF��W�,PDJH6TXDUH��3ULQW���HUURU�^�
��ZLGWK�� �����
��KHLJKW�� �����
�
��RULJLQ�� �LPDJH�3RLQW^����`�
�
��EJ,PDJH�� �LPDJH�1HZ5*%$�LPDJH�5HFWDQJOH^�
����0LQ��RULJLQ��
����0D[��LPDJH�3RLQW^;��ZLGWK��<��KHLJKW`��
��`��
�
��EJ&RORU�� �LPDJH�8QLIRUP^FRORU�5*%$^5������*������%������$��``�
��TXDOLW\�� �	MSHJ�2SWLRQV^4XDOLW\����`�
�
��GUDZ�3ULQW�EJ,PDJH��EJ,PDJH�%RXQGV����	EJ&RORU��RULJLQ��GUDZ�6UF��

+RZHYHU��KHUH�LV�D�VKRUW�H[SODQDWLRQ�

:H�GHILQH�D�VL]H�IRU�WKH�LPDJH��ZLGWK�DQG�KHLJKW�YDULDEOHV��RI�����SL[HOV�RI�ZLGWK�DQG����



SL[HOV�RI�KHLJKW��7KRVH�DUH�JRLQJ�WR�EH�WKH�VL]H�OLPLWV�RI�RXU�LPDJH�DQG�DQ\WKLQJ�WKDW�ZH�ZULWH
RXWVLGH�RI�WKDW�VL]H�ZRQ
W�EH�YLVLEOH�
7KH�RULJLQ�YDULDEOH�VWRUHV�DQ�LPDJH�3RLQW��D�W\SH�WR�UHSUHVHQW�D�SRVLWLRQ�LQ�DQ\�WZR�
GLPHQVLRQDO�VSDFH��:H�VHW�WKH�SRVLWLRQ�RI�WKLV�SRLQW�DW���������WKH�XSSHU�OHIW�FRUQHU�RI�WKH�LPDJH�
:H�QHHG�D�ELWPDS�WKDW�ZLOO�UHSUHVHQW�RXU�EDFNJURXQG��KHUH�ZH�FDOOHG�LW�EJ,PDJH��:H�KDYH�D
YHU\�KDQG\�IXQFWLRQ�LQ�WKH�LPDJH�SDFNDJH�WR�FUHDWH�WKH�LPDJH�5*%$�W\SHV�FDOOHG
LPDJH�1HZ5*%$��:H�QHHG�WR�SDVV�D�UHFWDQJOH�WR�WKLV�IXQFWLRQ�VR�WKDW�LW�NQRZV�WKH�ERXQGV�RI�WKH
LPDJH��$�UHFWDQJOH�LV�UHSUHVHQWHG�E\�WZR�LPDJH�3RLQW�W\SHV��LWV�XSSHU�OHIW�FRUQHU�SRLQW
�WKH�0LQ�ILHOG��DQG�LWV�ORZHU�ULJKW�FRUQHU�SRLQW��WKH�0D[�ILHOG���:H�XVH�RULJLQ�DV�WKH�XSSHU�OHIW
DQG�D�QHZ�SRLQW�ZLWK�WKH�YDOXHV�RI�ZLGWK�DQG�KHLJKW�DV�WKH�ORZHU�ULJKW�SRLQW�
7KH�LPDJH�ZLOO�KDYH�D�JUD\�EDFNJURXQG�FRORU��EJ&RORU���7KLV�LV�GRQH�E\�LQVWDQFLQJ�D�W\SH�RI
LPDJH�8QLIRUP��ZKLFK�UHSUHVHQWV�D�XQLIRUP�FRORU��KHQFH�WKH�QDPH���7KH�LPDJH�8QLIRUP�W\SH
QHHGV�DQ�LQVWDQFH�RI�D�FRORU�&RORU�LQWHUIDFH��$�FRORU�&RORU�W\SH�LV�DQ\�W\SH�WKDW�LPSOHPHQWV
WKH�5*%$����U��J��E��D�XLQW�����PHWKRG�WR�UHWXUQ�D�XLQW���YDOXH�IRU�UHG��JUHHQ��EOXH��DQG
DOSKD�FRORUV��5*%$���$OSKD�LV�D�YDOXH�IRU�WKH�WUDQVSDUHQF\�RI�D�SL[HO��7KH�FRORU�SDFNDJH
FRQYHQLHQWO\�SURYLGHV�D�W\SH�FDOOHG�FRORU�5*%$�IRU�WKLV�SXUSRVH��LQ�FDVH�ZH�GRQ
W�QHHG�WR
LPSOHPHQW�RXU�RZQ��ZKLFK�LV�RXU�FDVH��
:KHQ�VWRULQJ�DQ�LPDJH�LQ�FHUWDLQ�IRUPDWV��ZH�KDYH�WR�VSHFLI\�WKH�TXDOLW\�RI�WKH�LPDJH��,W�ZLOO
DIIHFW�QRW�RQO\�WKH�TXDOLW\�EXW�WKH�VL]H�RI�WKH�ILOH��RI�FRXUVH��+HUH��LW�LV�GHILQHG�DV���������LV�WKH
PD[LPXP�TXDOLW\�SRVVLEOH�WKDW�ZH�FDQ�VHW��$V�\RX�FDQ�VHH��ZH�DUH�XVLQJ�WKH�MSHJ�SDFNDJH�KHUH
WR�VHW�WKH�YDOXH�RI�D�W\SH�FDOOHG�2SWLRQV�WKDW�VLPSO\�VWRUHV�WKH�YDOXH�RI�WKH�TXDOLW\��LW�GRHVQ
W
KDYH�PRUH�YDOXHV�WR�DSSO\�
)LQDOO\��WKH�GUDZ�3ULQW�IXQFWLRQ�ZULWHV�WKH�SL[HOV�RQ�WKH�VXSSOLHG�LPDJH��EJ,PDJH��ZLWK�WKH
FKDUDFWHULVWLFV�WKDW�ZH�KDYH�GHILQHG�RQ�WKH�ERXQGV�GHILQHG�E\�WKH�VDPH�LPDJH��7KH�ILUVW�DUJXPHQW
RI�WKH�GUDZ�3ULQW�PHWKRG�WDNHV�WKH�GHVWLQDWLRQ�LPDJH��ZKHUH�ZH�XVHG�EJ,PDJH��7KH�VHFRQG
DUJXPHQW�LV�WKH�ERXQGV�RI�WKH�REMHFW�WR�GUDZ�LQ�WKH�GHVWLQDWLRQ�LPDJH��ZH�XVHG�WKH�VDPH�ERXQGV
RI�WKH�LPDJH�EXW�ZH�FRXOG�XVH�DQ\�RWKHU�LI�ZH�ZDQWHG�D�VPDOOHU�UHFWDQJOH��7KH�WKLUG�DUJXPHQW�LV
WKH�FRORU�WR�XVH�WR�FRORUL]H�WKH�ERXQGV��7KH�2ULJLQ�YDULDEOH�LV�XVHG�WR�WHOO�ZKHUH�WKH�XSSHU�OHIW
FRUQHU�RI�WKH�ERXQG�PXVW�EH�SODFHG��,Q�WKLV�FDVH��WKH�ERXQGV�DUH�WKH�VDPH�VL]H�DV�WKH�LPDJH�VR�ZH
QHHG�WR�VHW�LW�WR�WKH�RULJLQ��7KH�ODVW�DUJXPHQW�VSHFLILHG�LV�WKH�RSHUDWLRQ�W\SH��MXVW�OHDYH�LW�LQ
WKH�GUDZ�6UF�DUJXPHQW�

1RZ�ZH�KDYH�WR�GUDZ�WKH�VTXDUH��7KH�RSHUDWLRQ�LV�HVVHQWLDOO\�WKH�VDPH�DV�WR�GUDZ�WKH�EDFNJURXQG
EXW��LQ�WKLV�FDVH��ZH�DUH�GUDZLQJ�D�VTXDUH�RYHU�WKH�SUHYLRXVO\�GUDZQ�EJ,PDJH�

��VTXDUH:LGWK�� �����
��VTXDUH+HLJKW�� �����
��VTXDUH&RORU�� �LPDJH�8QLIRUP^FRORU�5*%$^5�������*�����%�����$���``�
��VTXDUH�� �LPDJH�5HFW�������VTXDUH:LGWK��VTXDUH+HLJKW��
��VTXDUH� �VTXDUH�$GG�LPDJH�3RLQW^�
����;���ZLGWK���������VTXDUH:LGWK�������
����<���KHLJKW���������VTXDUH+HLJKW�������
��`��
��VTXDUH,PJ�� �LPDJH�1HZ5*%$�VTXDUH��
�
��GUDZ�3ULQW�EJ,PDJH��VTXDUH,PJ�%RXQGV����	VTXDUH&RORU��RULJLQ��GUDZ�6UF��



7KH�VTXDUH�ZLOO�EH�RI��������SL[HOV�RI�UHG�FRORU��:KHQ�XVLQJ�WKH�PHWKRG�$GG��WKH�5HFW�W\SH�RULJLQ
LV�WUDQVODWHG�WR�WKH�VXSSOLHG�SRLQW��WKLV�LV�WR�FHQWHU�WKH�VTXDUH�RQ�WKH�LPDJH��:H�FUHDWH�DQ�LPDJH�ZLWK
WKH�VTXDUH�5HFW�DQG�FDOO�WKH�3ULQW�IXQFWLRQ�RQ�WKH�EJ,PDJH�LPDJH�DJDLQ�WR�GUDZ�WKH�UHG�VTXDUH�RYHU
LW�

��Z��HUU�� �RV�&UHDWH�W�'HVWLQDWLRQ)LOH3DWK��
��LI�HUU�� �QLO�^�
����UHWXUQ�IPW�(UURUI��(UURU�RSHQLQJ�LPDJH���
��`�
��GHIHU�Z�&ORVH���
�
��LI�HUU� �MSHJ�(QFRGH�Z��EJ,PDJH��TXDOLW\���HUU�� �QLO�^�
����UHWXUQ�IPW�(UURUI��(UURU�ZULWLQJ�LPDJH�WR�GLVN���
��`�
�
��UHWXUQ�QLO�
`�

)LQDOO\��ZH�ZLOO�FUHDWH�D�ILOH�WR�VWRUH�WKH�FRQWHQWV�RI�WKH�LPDJH��7KH�ILOH�ZLOO�EH�VWRUHG�LQ�WKH�SDWK
VXSSOLHG�LQ�WKH�'HVWLQDWLRQ)LOH3DWK�ILHOG�RI�WKH�,PDJH6TXDUH�VWUXFW��7R�FUHDWH�D�ILOH��ZH�XVH
RV�&UHDWH�WKDW�UHWXUQV�WKH�RV�)LOH��$V�ZLWK�HYHU\�ILOH��LW�PXVW�EH�FORVHG�DIWHU�XVLQJ�LW�VR�GRQ
W
IRUJHW�WR�XVH�WKH�GHIHU�NH\ZRUG�WR�HQVXUH�WKDW�\RX�FORVH�LW�ZKHQ�WKH�PHWKRG�ILQLVKHV�

7LS

7R�GHIHU��RU�QRW�WR�GHIHU"

6RPH�SHRSOH�DVN�ZK\�WKH�XVH�RI�GHIHU�DW�DOO"�:RXOGQ
W�LW�EH�WKH�VDPH�WR�VLPSO\�ZULWH�LW�ZLWKRXW
GHIHU�DW�WKH�HQG�RI�WKH�IXQFWLRQ"�:HOO��DFWXDOO\�QRW��,I�DQ\�HUURU�RFFXUV�GXULQJ�WKH�PHWKRG�H[HFXWLRQ
DQG�\RX�UHWXUQ�WKLV�HUURU��WKH�&ORVH�PHWKRG�ZRQ
W�EH�H[HFXWHG�LI�LW
V�DW�WKH�HQG�RI�WKH�IXQFWLRQ��<RX�FDQ
FORVH�WKH�ILOH�EHIRUH�UHWXUQLQJ�EXW�\RX
OO�KDYH�WR�GR�LW�LQ�HYHU\�HUURU�FKHFN��:LWK�GHIHU��\RX�GRQ
W
KDYH�WR�ZRUU\�DERXW�WKLV�EHFDXVH�WKH�GHIHUUHG�IXQFWLRQ�LV�H[HFXWHG�DOZD\V��ZLWK�RU�ZLWKRXW�HUURU��
7KLV�ZD\��ZH�HQVXUH�WKDW�WKH�ILOH�LV�FORVHG�

7R�SDUVH�WKH�DUJXPHQWV��ZH
OO�XVH�WKH�IODJ�SDFNDJH��:H�KDYH�XVHG�LW�EHIRUH�EXW�OHW
V�UHFDOO�LWV�XVDJH�
$�IODJ�LV�D�FRPPDQG�WKDW�WKH�XVHU�FDQ�SDVV�ZKHQ�H[HFXWLQJ�RXU�DSS��:H�FDQ�GHILQH�D�IODJ�E\�XVLQJ�WKH
IODJ�>W\SH@�PHWKRGV�GHILQHG�LQ�WKH�IODJ�SDFNDJH��:H�ZDQW�WR�UHDG�WKH�RXWSXW�WKDW�WKH�XVHU�ZDQWV�WR
XVH�IURP�WKH�FRQVROH��7KLV�IODJ�ZLOO�EH�FDOOHG�RXWSXW��$�IODJ�FDQ�KDYH�D�GHIDXOW�YDOXH��LQ�WKLV�FDVH��LW
ZLOO�KDYH�WKH�YDOXH�FRQVROH�WKDW�ZLOO�EH�XVHG�ZKHQ�SULQWLQJ�WR�FRQVROH��6R��LI�WKH�XVHU�H[HFXWHV�WKH
SURJUDP�ZLWKRXW�DUJXPHQWV��LW�SULQWV�WR�FRQVROH�

YDU�RXWSXW� �IODJ�6WULQJ��RXWSXW����FRQVROH����7KH�RXWSXW�WR�XVH�EHWZHHQ�

FRQVROH
�DQG�
LPDJH
�ILOH���

2XU�ILQDO�VWHS�LV�WR�ZULWH�WKH�PDLQ�IXQFWLRQ�

IXQF�PDLQ��^�
����IODJ�3DUVH���



5HPHPEHU�WKDW�WKH�ILUVW�WKLQJ�WR�GR�LQ�WKH�PDLQ�ZKHQ�XVLQJ�IODJV�LV�WR�SDUVH�WKHP�XVLQJ
WKH�IODJ�3DUVH���PHWKRG��,W
V�YHU\�FRPPRQ�WR�IRUJHW�WKLV�VWHS�

YDU�DFWLYH6WUDWHJ\�3ULQW6WUDWHJ\�
�
VZLWFK�RXWSXW�^�
FDVH��FRQVROH���
��DFWLYH6WUDWHJ\� �	7H[W6TXDUH^`�
FDVH��LPDJH���
��DFWLYH6WUDWHJ\� �	,PDJH6TXDUH^��WPS�LPDJH�MSJ�`�
GHIDXOW��
��DFWLYH6WUDWHJ\� �	7H[W6TXDUH^`�
`�

:H�GHILQH�D�YDULDEOH�IRU�WKH�VWUDWHJ\�WKDW�WKH�XVHU�KDV�FKRVHQ��FDOOHG�DFWLYH6WUDWHJ\��%XW�FKHFN�WKDW
WKH�DFWLYH6WUDWHJ\�YDULDEOH�KDV�WKH�3ULQW6WUDWHJ\�W\SH�VR�LW�FDQ�EH�SRSXODWHG�ZLWK�DQ\
LPSOHPHQWDWLRQ�RI�WKH�3ULQW6WUDWHJ\�YDULDEOH��:H�ZLOO�VHW�DFWLYH6WUDWHJ\�WR�D�QHZ�LQVWDQFH�RI
7H[W6TXDUH�ZKHQ�WKH�XVHU�ZULWHV�WKH����RXWSXW FRQVROH��FRPPDQG�DQG�DQ�,PDJH6TXDUH�ZKHQ
ZH�ZULWH�WKH����RXWSXW LPDJH�FRPPDQG�

)LQDOO\��KHUH�LV�WKH�GHVLJQ�SDWWHUQ�H[HFXWLRQ�

��HUU�� �DFWLYH6WUDWHJ\�3ULQW���
��LI�HUU�� �QLO�^�
����ORJ�)DWDO�HUU��
��`�
`

2XU�DFWLYH6WUDWHJ\�YDULDEOH�LV�D�W\SH�LPSOHPHQWLQJ�3ULQW6WUDWHJ\�DQG�HLWKHU�WKH�7H[W6TXDUH�RU
,PDJH6TXDUH�FODVVHV��7KH�XVHU�ZLOO�FKRRVH�DW�UXQWLPH�ZKLFK�VWUDWHJ\�KH�ZDQWV�WR�XVH�IRU�HDFK
SDUWLFXODU�FDVH��$OVR��ZH�FRXOG�KDYH�ZULWWHQ�D�IDFWRU\�PHWKRG�SDWWHUQ�WR�FUHDWH�VWUDWHJLHV��VR�WKDW�WKH
VWUDWHJ\�FUHDWLRQ�ZLOO�DOVR�EH�XQFRXSOHG�IURP�WKH�PDLQ�IXQFWLRQ�DQG�DEVWUDFWHG�LQ�D�GLIIHUHQW
LQGHSHQGHQW�SDFNDJH��7KLQN�DERXW�LW��LI�ZH�KDYH�WKH�VWUDWHJ\�FUHDWLRQ�LQ�D�GLIIHUHQW�SDFNDJH��LW�ZLOO
DOVR�DOORZ�XV�WR�XVH�WKLV�SURMHFW�DV�D�OLEUDU\�DQG�QRW�RQO\�DV�D�VWDQGDORQH�DSS�

1RZ�ZH�ZLOO�H[HFXWH�ERWK�VWUDWHJLHV��WKH�7H[W6TXDUH�LQVWDQFH�ZLOO�JLYH�XV�D�VTXDUH�E\�SULQWLQJ�WKH
ZRUG�6TXDUH�RQ�WKH�FRQVROH�

��JR�UXQ�PDLQ�JR���RXWSXW FRQVROH
6TXDUH

,W�KDV�ZRUNHG�DV�H[SHFWHG��5HFDOOLQJ�KRZ�IODJV�ZRUN��ZH�KDYH�WR�XVH�WKH�����GRXEOH�GDVK��DQG�WKH
GHILQHG�IODJ��RXWSXW�LQ�RXU�FDVH��7KHQ�\RX�KDYH�WZR�RSWLRQV��XVLQJ� ��HTXDOV��DQG�LPPHGLDWHO\
ZULWLQJ�WKH�YDOXH�IRU�WKH�IODJ�RU�ZULWLQJ��VSDFH!�DQG�WKH�YDOXH�IRU�WKH�IODJ��,Q�WKLV�FDVH��ZH�KDYH
GHILQHG�WKH�GHIDXOW�YDOXH�RI�RXWSXW�WR�WKH�FRQVROH�VR�WKH�IROORZLQJ�WKUHH�H[HFXWLRQV�DUH�HTXLYDOHQW�

��JR�UXQ�PDLQ�JR���RXWSXW FRQVROH
6TXDUH
��JR�UXQ�PDLQ�JR���RXWSXW�FRQVROH



6TXDUH
��JR�UXQ�PDLQ�JR
6TXDUH

1RZ�ZH�KDYH�WR�WU\�WKH�ILOH�VWUDWHJ\��$V�GHILQHG�EHIRUH��WKH�ILOH�VWUDWHJ\�ZLOO�SULQW�D�UHG�VTXDUH�WR�D
ILOH�DV�DQ�LPDJH�ZLWK�GDUN�JUD\�EDFNJURXQG�

��JR�UXQ�PDLQ�JR���RXWSXW�LPDJH

1RWKLQJ�KDSSHQHG"�%XW�HYHU\WKLQJ�ZRUNHG�FRUUHFWO\��7KLV�LV�DFWXDOO\�EDG�SUDFWLFH��8VHUV�PXVW�DOZD\V
KDYH�VRPH�VRUW�RI�IHHGEDFN�ZKHQ�XVLQJ�\RXU�DSS�RU�\RXU�OLEUDU\��$OVR��LI�WKH\�DUH�XVLQJ�\RXU�FRGH�DV
D�OLEUDU\��PD\EH�WKH\�KDYH�D�VSHFLILF�IRUPDW�IRU�RXWSXW�VR�LW�ZRQ
W�EH�QLFH�WR�GLUHFWO\�SULQW�WR�WKH
FRQVROH��:H�ZLOO�VROYH�WKLV�LVVXH�ODWHU��5LJKW�QRZ��RSHQ�WKH�IROGHU��WPS�ZLWK�\RXU�IDYRXULWH�ILOH
H[SORUHU�DQG�\RX�ZLOO�VHH�D�ILOH�FDOOHG�LPDJH�MSJ�ZLWK�RXU�UHG�VTXDUH�LQ�D�GDUN�JUH\�EDFNJURXQG�

6ROYLQJ�VPDOO�LVVXHV�LQ�RXU�OLEUDU\
:H�KDYH�D�IHZ�LVVXHV�LQ�RXU�FRGH�

,W�FDQQRW�EH�XVHG�DV�D�OLEUDU\��:H�KDYH�FULWLFDO�FRGH�ZULWWHQ�LQ�WKH�PDLQ�SDFNDJH��VWUDWHJ\
FUHDWLRQ��

6ROXWLRQ��$EVWUDFW�WR�WZR�GLIIHUHQW�SDFNDJHV�WKH�VWUDWHJ\�FUHDWLRQ�IURP�WKH�FRPPDQG�OLQH
DSSOLFDWLRQ�
1RQH�RI�WKH�VWUDWHJLHV�DUH�GRLQJ�DQ\�ORJJLQJ�WR�ILOH�RU�FRQVROH��:H�PXVW�SURYLGH�D�ZD\�WR�UHDG
VRPH�ORJV�WKDW�DQ�H[WHUQDO�XVHU�FDQ�LQWHJUDWH�LQ�WKHLU�ORJJLQJ�VWUDWHJLHV�RU�IRUPDWV�

6ROXWLRQ��,QMHFW�DQ�LR�:ULWHU�LQWHUIDFH�DV�GHSHQGHQF\�WR�DFW�DV�D�ORJJLQJ�VLQN�
2XU�7H[W6TXDUH�FODVV�LV�DOZD\V�ZULWLQJ�WR�WKH�FRQVROH��DQ�LPSOHPHQWHU�RI�WKH�LR�:ULWHU
LQWHUIDFH��DQG�WKH�,PDJH6TXDUH�LV�DOZD\V�ZULWLQJ�WR�ILOH��DQRWKHU�LPSOHPHQWHU�RI�WKH�LR�:ULWHU
LQWHUIDFH���7KLV�LV�WRR�FRXSOHG�

6ROXWLRQ��,QMHFW�DQ�LR�:ULWHU�LQWHUIDFH�VR�WKDW�WKH�7H[W6TXDUH�DQG�,PDJH6TXDUH�FDQ�ZULWH�WR
DQ\�RI�WKH�LR�:ULWHU�LPSOHPHQWDWLRQV�WKDW�DUH�DYDLODEOH��ILOH�DQG�FRQVROH��EXW�DOVR�E\WHV�EXIIHU�
ELQDU\�HQFRGHUV��-621�KDQGOHUV����GR]HQV�RI�SDFNDJHV��

6R��WR�XVH�LW�DV�D�OLEUDU\�DQG�VROYH�WKH�ILUVW�LVVXH��ZH�ZLOO�IROORZ�D�FRPPRQ�DSSURDFK�LQ�*R�ILOH
VWUXFWXUHV�IRU�DSSV�DQG�OLEUDULHV��)LUVW��ZH�ZLOO�SODFH�RXU�PDLQ�SDFNDJH�DQG�IXQFWLRQ�RXWVLGH�RI�WKH
URRW�SDFNDJH��LQ�WKLV�FDVH��LQ�D�IROGHU�FDOOHG�FOL��,W�LV�DOVR�FRPPRQ�WR�FDOO�WKLV�IROGHU�FPG�RU�HYHQ
DSS��7KHQ��ZH�ZLOO�SODFH�RXU�3ULQW6WUDWHJ\�LQWHUIDFH�LQ�WKH�URRW�SDFNDJH��ZKLFK�QRZ�ZLOO�EH
FDOOHG�WKH�VWUDWHJ\�SDFNDJH��)LQDOO\��ZH�ZLOO�FUHDWH�D�VKDSHV�SDFNDJH�LQ�D�IROGHU�ZLWK�WKH�VDPH
QDPH�ZKHUH�ZH�ZLOO�SXW�ERWK�WH[W�DQG�LPDJH�VWUDWHJLHV��6R��RXU�ILOH�VWUXFWXUH�ZLOO�EH�OLNH�WKLV�

5RRW�SDFNDJH��VWUDWHJ\

)LOH��SULQWBVWUDWHJ\�JR



6XE3DFNDJH��VKDSHV

)LOHV��LPDJH�JR��WH[W�JR��IDFWRU\�JR
6XE3DFNDJH��FOL

)LOH��PDLQ�JR

:H�DUH�JRLQJ�WR�PRGLI\�RXU�LQWHUIDFH�D�ELW�WR�ILW�WKH�QHHGV�ZH�KDYH�ZULWWHQ�SUHYLRXVO\�

W\SH�3ULQW6WUDWHJ\�LQWHUIDFH�^�
��3ULQW���HUURU�
��6HW/RJ�LR�:ULWHU��
��6HW:ULWHU�LR�:ULWHU��
`�

:H�KDYH�DGGHG�WKH�6HW/RJ�LR�:ULWHU��PHWKRG�WR�DGG�D�ORJJHU�VWUDWHJ\�WR�RXU�W\SHV��WKLV�LV�WR
SURYLGH�IHHGEDFN�WR�XVHUV��$OVR��LW�KDV�D�6HW:ULWHU�PHWKRG�WR�VHW�WKH�LR�:ULWHU�VWUDWHJ\��7KLV
LQWHUIDFH�LV�JRLQJ�WR�EH�ORFDWHG�RQ�WKH�URRW�SDFNDJH�LQ�WKH�SULQWBVWUDWHJ\�JR�ILOH��6R�WKH�ILQDO
VFKHPD�ORRNV�OLNH�WKLV�

%RWK�WKH�7H[W6TXDUH�DQG�,PDJH6TXDUH�VWUDWHJLHV�KDYH�WR�VDWLVI\�WKH�6HW/RJ�DQG
6HW:ULWHU�PHWKRGV�ZKLFK�VLPSO\�VWRUH�VRPH�REMHFW�RQ�WKHLU�ILHOGV�VR��LQVWHDG�RI�LPSOHPHQWLQJ�WKH
VDPH�WZLFH��ZH�FDQ�FUHDWH�D�VWUXFW�WKDW�LPSOHPHQWV�WKHP�DQG�HPEHG�WKLV�VWUXFW�LQ�WKH�VWUDWHJLHV��%\�WKH
ZD\��WKLV�ZRXOG�EH�WKH�FRPSRVLWH�SDWWHUQ�ZH�KDYH�VHHQ�SUHYLRXVO\�

W\SH�3ULQW2XWSXW�VWUXFW�^�
��:ULWHU����LR�:ULWHU�
��/RJ:ULWHU�LR�:ULWHU�
`�
�
IXQF�G�3ULQW2XWSXW��6HW/RJ�Z�LR�:ULWHU��^�
��G�/RJ:ULWHU� �Z�
`�
�
IXQF�G�3ULQW2XWSXW��6HW:ULWHU�Z�LR�:ULWHU��^�
��G�:ULWHU� �Z�
`�

6R�QRZ�HDFK�VWUDWHJ\�PXVW�KDYH�WKH�3ULQW2XWSXW�VWUXFW�HPEHGGHG�LI�ZH�ZDQW�WR�PRGLI\�WKHLU�:ULWHU
DQG�ORJJHU�ILHOGV�



:H�DOVR�QHHG�WR�PRGLI\�RXU�VWUDWHJ\�LPSOHPHQWDWLRQ��7KH�7H[W6TXDUH�VWUXFW�QRZ�QHHGV�D�ILHOG�WR
VWRUH�WKH�RXWSXW�LR�:ULWHU��WKH�SODFH�ZKHUH�LW�LV�JRLQJ�WR�ZULWH�LQVWHDG�RI�ZULWLQJ�DOZD\V�WR�WKH
FRQVROH��DQG�WKH�ORJ�ZULWHU��7KHVH�WZR�ILHOGV�FDQ�EH�SURYLGHG�E\�HPEHGGLQJ�WKH�3ULQW2XWSXW�VWUXFW�
7KH�7H[W6TXDUH�VWUXFW�LV�DOVR�VWRUHG�LQ�WKH�ILOH�WH[W�JR�ZLWKLQ�WKH�VKDSHV�SDFNDJH��6R��WKH�VWUXFW�LV
QRZ�OLNH�WKLV�

SDFNDJH�VKDSHV�
�
W\SH�7H[W6TXDUH�VWUXFW�^�
��VWUDWHJ\�3ULQW2XWSXW�
`�

6R�QRZ�WKH�3ULQW���PHWKRG�LV�VOLJKWO\�GLIIHUHQW�EHFDXVH��LQVWHDG�RI�ZULWLQJ�GLUHFWO\�WR�WKH�FRQVROH�E\
XVLQJ�WKH�SULQWOQ�IXQFWLRQ��ZH�KDYH�WR�ZULWH�ZKLFKHYHU�LR�:ULWHU�LV�VWRUHG�LQ�WKH�:ULWHU�ILHOG�

IXQF��W�7H[W6TXDUH��3ULQW���HUURU�^�
��U�� �E\WHV�1HZ5HDGHU�>@E\WH��&LUFOH����
��LR�&RS\�W�:ULWHU��U��
��UHWXUQ�QLO�
`�

7KH�E\WHV�1HZ5HDGHU�LV�D�YHU\�XVHIXO�IXQFWLRQ�WKDW�WDNHV�DQ�DUUD\�RI�E\WHV�DQG�FRQYHUWV�WKHP�WR�DQ
LR�5HDGHU�LQWHUIDFH��:H�QHHG�DQ�LR�5HDGHU�LQWHUIDFH�WR�XVH�WKH�LR�&RS\�IXQFWLRQ�
7KH�LR�&RS\�IXQFWLRQ�LV�DOVR�LQFUHGLEO\�XVHIXO�DV�LW�WDNHV�DQ�LR�5HDGHU��DV�WKH�VHFRQG�SDUDPHWHU�
DQG�SLSHV�LW�WR�DQ�LR�:ULWHU��LWV�ILUVW�SDUDPHWHU���6R��ZH�ZRQ
W�UHWXUQ�DQ�HUURU�LQ�DQ\�FDVH��+RZHYHU�
LW
V�HDVLHU�WR�GR�VR�XVLQJ�GLUHFWO\�WKH�:ULWH�PHWKRG�RI�W�:ULWHU�

IXQF��W�7H[W6TXDUH��3ULQW���HUURU�^�
��W�:ULWHU�:ULWH�>@E\WH��&LUFOH����
��UHWXUQ�QLO�
`�

<RX�FDQ�XVH�ZKLFKHYHU�PHWKRG�\RX�OLNH�PRUH��8VXDOO\��\RX�ZLOO�XVH�WKH�:ULWH�PHWKRG�EXW�LW
V�QLFH�WR
NQRZ�WKH�E\WHV�1HZ5HDGHU�IXQFWLRQ�WRR�

'LG�\RX�UHDOL]H�WKDW�ZKHQ�ZH�XVH�W�:ULWHU��ZH�DUH�DFWXDOO\�DFFHVVLQJ�3ULQW2XWSXW�:ULWHU"�7KH
7H[W6TXDUH�W\SH�KDV�D�:ULWHU�ILHOG�EHFDXVH�WKH�3ULQW2XWSXW�VWUXFW�KDV�LW�DQG�LW
V�HPEHGGHG�RQ
WKH�7H[W6TXDUH�VWUXFW�

7LS

(PEHGGLQJ�LV�QRW�LQKHULWDQFH��:H�KDYH�HPEHGGHG�WKH�3ULQW2XWSXW�VWUXFW�RQ�WKH�7H[W6TXDUH�VWUXFW�
1RZ�ZH�FDQ�DFFHVV�3ULQW2XWSXW�ILHOGV�DV�LI�WKH\�ZHUH�LQ�7H[W6TXDUH�ILHOGV��7KLV�IHHOV�D�ELW�OLNH
LQKHULWDQFH�EXW�WKHUH�LV�D�YHU\�LPSRUWDQW�GLIIHUHQFH�KHUH��7H[W6TXDUH�LV�QRW�D�3ULQW2XWSXW�YDOXH�EXW
LW�KDV�D�3ULQW2XWSXW�LQ�LWV�FRPSRVLWLRQ��:KDW�GRHV�LW�PHDQ"�7KDW�LI�\RX�KDYH�D�IXQFWLRQ�WKDW�H[SHFWV
D�3ULQW2XWSXW��\RX�FDQQRW�D�SDVV�7H[W6TXDUH�MXVW�EHFDXVH�LW�KDV�D�3ULQW2XWSXW�HPEHGGHG�

%XW��LI�\RX�KDYH�D�IXQFWLRQ�WKDW�DFFHSWV�DQ�LQWHUIDFH�WKDW�3ULQW2XWSXW�LPSOHPHQWV��\RX�FDQ�SDVV



7H[W6TXDUH�LI�LW�KDV�D�3ULQW2XWSXW�HPEHGGHG��7KLV�LV�ZKDW�ZH�DUH�GRLQJ�LQ�RXU�H[DPSOH�

7KH�,PDJH6TXDUH�VWUXFW�LV�QRZ�OLNH�WKH�7H[W6TXDUH��ZLWK�D�3ULQW2XWSXW�HPEHGGHG�

W\SH�,PDJH6TXDUH�VWUXFW�^�
��VWUDWHJ\�3ULQW2XWSXW�
`�

7KH�3ULQW�PHWKRG�DOVR�QHHGV�WR�EH�PRGLILHG��1RZ��ZH�DUHQ
W�FUHDWLQJ�D�ILOH�IURP�WKH�3ULQW�PHWKRG�
DV�LW�ZDV�EUHDNLQJ�WKH�VLQJOH�UHVSRQVLELOLW\�SULQFLSOH��$�ILOH�LPSOHPHQWV�DQ�LR�:ULWHU�VR�ZH�ZLOO
RSHQ�WKH�ILOH�RXWVLGH�RI�WKH�,PDJH6TXDUH�VWUXFW�DQG�LQMHFW�LW�RQ�WKH�:ULWHU�ILHOG��6R��ZH�MXVW�QHHG�WR
PRGLI\�WKH�HQG�RI�WKH�3ULQW���PHWKRG�ZKHUH�ZH�ZURWH�WR�WKH�ILOH�

GUDZ�3ULQW�EJ,PDJH��VTXDUH,PJ�%RXQGV����	VTXDUH&RORU��RULJLQ��GUDZ�6UF��
�
LI�L�:ULWHU�  �QLO�^�
��UHWXUQ�IPW�(UURUI��1R�ZULWHU�VWRUHG�RQ�,PDJH6TXDUH���
`�
LI�HUU�� �MSHJ�(QFRGH�L�:ULWHU��EJ,PDJH��TXDOLW\���HUU�� �QLO�^�
��UHWXUQ�IPW�(UURUI��(UURU�ZULWLQJ�LPDJH�WR�GLVN���
`�
�
LI�L�/RJ:ULWHU�� �QLO�^�
��LR�&RS\�L�/RJ:ULWHU���,PDJH�ZULWWHQ�LQ�SURYLGHG�ZULWHU?Q���
`�
�
UHWXUQ�QLO�

,I�\RX�FKHFN�RXU�SUHYLRXV�LPSOHPHQWDWLRQ��DIWHU�XVLQJ�GUDZ��\RX�FDQ�VHH�WKDW�ZH�XVHG�WKH�3ULQW
PHWKRG��ZH�FUHDWHG�D�ILOH�ZLWK�RV�&UHDWH�DQG�SDVVHG�LW�WR�WKH�MSHJ�(QFRGH�IXQFWLRQ��:H�KDYH
GHOHWHG�WKLV�SDUW�DERXW�FUHDWLQJ�WKH�ILOH�DQG�ZH�KDYH�UHSODFHG�LW�ZLWK�D�FKHFN�ORRNLQJ�IRU�D�:ULWHU�LQ
WKH�ILHOGV��LI�L�:ULWHU�� �QLO���7KHQ��RQ�MSHJ�(QFRGH�ZH�FDQ�UHSODFH�WKH�ILOH�YDOXH�ZH�ZHUH
XVLQJ�SUHYLRXVO\�ZLWK�WKH�FRQWHQW�RI�WKH�L�:ULWHU�ILHOG��)LQDOO\��ZH�DUH�XVLQJ�LR�&RS\�DJDLQ�WR�ORJ
VRPH�PHVVDJH�WR�WKH�/RJ:ULWHU�LI�D�ORJJLQJ�VWUDWHJ\�LV�SURYLGHG�

:H�DOVR�KDYH�WR�DEVWUDFW�WKH�NQRZOHGJH�QHHGHG�IURP�WKH�XVHU�WR�FUHDWH�LQVWDQFHV�RI�LPSOHPHQWRUV�RI
WKH�3ULQW6WUDWHJ\�IRU�ZKLFK�ZH�DUH�JRLQJ�WR�XVH�D�)DFWRU\�PHWKRG�

FRQVW���
��7(;7B675$7(*<�� ��WH[W��
��,0$*(B675$7(*<� ��LPDJH��
��
�
IXQF�1HZ3ULQWHU�V�VWULQJ���VWUDWHJ\�2XWSXW��HUURU��^�
��VZLWFK�V�^�
��FDVH�7(;7B675$7(*<��
����UHWXUQ�	7H[W6TXDUH^�
������3ULQW2XWSXW��VWUDWHJ\�3ULQW2XWSXW^�
��������/RJ:ULWHU��RV�6WGRXW��
������`��
����`��QLO�



��FDVH�,0$*(B675$7(*<��
����UHWXUQ�	,PDJH6TXDUH^�
������3ULQW2XWSXW��VWUDWHJ\�3ULQW2XWSXW^�
��������/RJ:ULWHU��RV�6WGRXW��
������`��
����`��QLO�
��GHIDXOW��
����UHWXUQ�QLO��IPW�(UURUI��6WUDWHJ\�
�V
�QRW�IRXQG?Q���V��
��`�
`�

:H�KDYH�WZR�FRQVWDQWV��RQH�RI�HDFK�RI�RXU�VWUDWHJLHV��7(;7B675$7(*<�DQG�,0$*(B675$7(*<��7KRVH
DUH�WKH�FRQVWDQWV�WKDW�PXVW�EH�SURYLGHG�WR�WKH�IDFWRU\�WR�UHWULHYH�HDFK�VTXDUH�GUDZHU�VWUDWHJ\��2XU
IDFWRU\�PHWKRG�UHFHLYHV�DQ�DUJXPHQW�V��ZKLFK�LV�D�VWULQJ�ZLWK�RQH�RI�WKH�SUHYLRXV�FRQVWDQWV�

(DFK�VWUDWHJ\�KDV�D�3ULQW2XWSXW�W\SH�HPEHGGHG�ZLWK�D�GHIDXOW�ORJJHU�WR�VWGRXW�EXW�\RX�FDQ
RYHUULGH�LW�ODWHU�E\�XVLQJ�WKH�6HW/RJ�LR�:ULWHU��PHWKRGV��7KLV�DSSURDFK�FRXOG�EH�FRQVLGHUHG�D
)DFWRU\�RI�SURWRW\SHV��,I�LW�LV�QRW�D�UHFRJQL]HG�VWUDWHJ\��D�SURSHU�PHVVDJH�HUURU�ZLOO�EH�UHWXUQHG�

:KDW�ZH�KDYH�QRZ�LV�D�OLEUDU\��:H�KDYH�DOO�WKH�IXQFWLRQDOLW\�ZH�QHHG�EHWZHHQ�WKH�VWUDWHJ\�DQG
VKDSHV�SDFNDJHV��1RZ�ZH�ZLOO�ZULWH�WKH�PDLQ�SDFNDJH�DQG�IXQFWLRQ�LQ�D�QHZ�IROGHU�FDOOHG�FOL�

YDU�RXWSXW� �IODJ�6WULQJ��RXWSXW����WH[W����7KH�RXWSXW�WR�XVH�EHWZHHQ����
���
FRQVROH
�DQG�
LPDJH
�ILOH���
�
IXQF�PDLQ���^�
��IODJ�3DUVH���

$JDLQ��OLNH�EHIRUH��WKH�PDLQ�IXQFWLRQ�VWDUWV�E\�SDUVLQJ�WKH�LQSXW�DUJXPHQWV�RQ�WKH�FRQVROH�WR�JDWKHU�WKH
FKRVHQ�VWUDWHJ\��:H�FDQ�XVH�WKH�YDULDEOH�RXWSXW�QRZ�WR�FUHDWH�D�VWUDWHJ\�ZLWKRXW�)DFWRU\�

DFWLYH6WUDWHJ\��HUU�� �VKDSHV�1HZ3ULQWHU�RXWSXW��
LI�HUU�� �QLO�^�
��ORJ�)DWDO�HUU��
`�

:LWK�WKLV�VQLSSHW��ZH�KDYH�RXU�VWUDWHJ\�RU�ZH�VWRS�SURJUDP�H[HFXWLRQ�LQ�WKH�ORJ�)DWDO�PHWKRG�LI�DQ\
HUURU�LV�IRXQG��VXFK�DV�DQ�XQUHFRJQL]HG�VWUDWHJ\��

1RZ�ZH�ZLOO�LPSOHPHQW�WKH�EXVLQHVV�QHHGV�E\�XVLQJ�RXU�OLEUDU\��)RU�WKH�SXUSRVH�RI�WKH
7H[W6WUDWHJ\��ZH�ZDQW�WR�ZULWH��IRU�H[DPSOH��WR�VWGRXW��)RU�WKH�SXUSRVH�RI�WKH�LPDJH��ZH�ZLOO
ZULWH�WR��WPS�LPDJH�MSJ��-XVW�OLNH�EHIRUH��6R��IROORZLQJ�WKH�SUHYLRXV�VWDWHPHQWV��ZH�FDQ�ZULWH�

VZLWFK�RXWSXW�^�
FDVH�VKDSHV�7(;7B675$7(*<��
��DFWLYH6WUDWHJ\�6HW:ULWHU�RV�6WGRXW��
FDVH�VKDSHV�,0$*(B675$7(*<��
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IXQFWLRQV�WKDW�DFKLHYH�RQH�VSHFLILF�WKLQJ�HDFK�WR�VRPH�VWUXFW��VOLFH��PDS��DQG�VR�RQ�
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��FKDLQ�1H[W��+HOOR?Q���
�
��LI�P\:ULWHU�UHFHLYHG0HVVDJH�  ����__�
�VWULQJV�&RQWDLQV�P\:ULWHU�UHFHLYHG0HVVDJH���+HOOR���^�
����W�)DWDO��/DVW�OLQN�GLGQ
W�UHFHLYHG�H[SHFWHG�PHVVDJH���
��`�
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1RZ�ZH�DUH�FKHFNLQJ�WKDW�P\:ULWHU�UHFHLYHG0HVVDJH�LV�DFWXDOO\�QLO��VR�QR�FRQWHQW�KDV�EHHQ
ZULWWHQ�IRU�VXUH�RQ�WKH�YDULDEOH��$OVR��ZH�KDYH�WR�FKDQJH�WKH�VHFRQG�LI�WR�FKHFN�ILUVW�WKDW�WKH�PHPEHU
LVQ
W�QLO�EHIRUH�FKHFNLQJ�LWV�FRQWHQWV�RU�LW�FDQ�WKURZ�D�SDQLF�RQ�WHVW��/HW
V�WHVW�LW�DJDLQ�
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����)$,/��
7HVW&UHDWH'HIDXOW&KDLQ��BORJJHUV�B�BRIBWKHPBZULWHVBWRBFRQVROH�BVHFRQGBRQO\BLIBLW
BIRXQGVBWKHBZRUGB
KHOOR
�BWKLUGBZULWHVBWRBVRPHBYDULDEOHBLIBVHFRQGBIRXQGB
KHOOR
�
�����V��
��������FKDLQBWHVW�JR�����/DVW�OLQN�GLGQ
W�UHFHLYHG�H[SHFWHG�PHVVDJH�
)$,/�
H[LW�VWDWXV���
)$,/

,W�IDLOV�DJDLQ�DQG��DJDLQ��WKH�ILUVW�KDOI�RI�WKH�WHVW�SDVVHV�FRUUHFWO\�ZLWKRXW�LPSOHPHQWHG�FRGH��6R�ZKDW
VKRXOG�ZH�GR�QRZ"�:H�KDYH�FKDQJH�WKH�VLJQDWXUH�RI�WKH�P\:ULWHU�W\SH�WR�PDNH�WKH�WHVW�IDLO�LQ�ERWK
FKHFNV�DQG��DJDLQ��MXVW�IDLO�LQ�WKH�VHFRQG��:HOO��LQ�WKLV�FDVH�ZH�FDQ�SDVV�WKLV�VPDOO�LVVXH��:KHQ
ZULWLQJ�WHVWV��ZH�PXVW�EH�YHU\�FDUHIXO�WR�QRW�JHW�WRR�FUD]\�DERXW�WKHP��XQLW�WHVWV�DUH�WRROV�WR�KHOS�XV
ZULWH�DQG�PDLQWDLQ�FRGH��EXW�RXU�WDUJHW�LV�WR�ZULWH�IXQFWLRQDOLW\��QRW�WHVWV��7KLV�LV�LPSRUWDQW�WR�NHHS�LQ
PLQG�DV�\RX�FDQ�JHW�UHDOO\�FUD]\�HQJLQHHULQJ�XQLW�WHVWV�

,PSOHPHQWDWLRQ
1RZ�ZH�KDYH�WR�LPSOHPHQW�WKH�ILUVW��VHFRQG��DQG�WKLUG�ORJJHUV�FDOOHG�)LUVW/RJJHU��6HFRQG/RJJHU�
DQG�:ULWHU/RJJHU�UHVSHFWLYHO\��7KH�)LUVW/RJJHU�ORJJHU�LV�WKH�HDVLHVW�RQH�DV�GHVFULEHG�LQ�WKH�ILUVW
DFFHSWDQFH�FULWHULRQ��:H�QHHG�D�VLPSOH�ORJJHU�WKDW�ORJV�WKH�WH[W�RI�D�UHTXHVW�ZLWK�D�SUHIL[�)LUVW
ORJJHU��DQG�SDVVHV�LW�WR�WKH�QH[W�OLQN�LQ�WKH�FKDLQ��6R�OHW
V�GR�LW�

W\SH�)LUVW/RJJHU�VWUXFW�^�
��1H[W&KDLQ�&KDLQ/RJJHU�
`�
�
IXQF��I�)LUVW/RJJHU��1H[W�V�VWULQJ��^�
��IPW�3ULQWI��)LUVW�ORJJHU���V?Q���V��
�
��LI�I�1H[W&KDLQ�� �QLO�^�
����I�1H[W&KDLQ�1H[W�V��
��`�
`�

7KH�LPSOHPHQWDWLRQ�LV�TXLWH�HDV\��8VLQJ�WKH�IPW�3ULQWI�PHWKRG�WR�IRUPDW�DQG�SULQW�WKH�LQFRPLQJ
VWULQJ��ZH�DSSHQGHG�WKH�WH[W�)LUVW�/RJJHU��WH[W��7KHQ��ZH�FKHFN�WKDW�WKH�1H[W&KDLQ�W\SH�KDV
DFWXDOO\�VRPH�FRQWHQW�DQG�SDVV�WKH�FRQWURO�WR�LW�E\�FDOOLQJ�LWV�1H[W�VWULQJ��PHWKRG��7KH�WHVW



VKRXOGQ
W�SDVV�\HW�VR�ZH
OO�FRQWLQXH�ZLWK�WKH�6HFRQG/RJJHU�ORJJHU�

W\SH�6HFRQG/RJJHU�VWUXFW�^�
��1H[W&KDLQ�&KDLQ/RJJHU�
`�
�
IXQF��VH�6HFRQG/RJJHU��1H[W�V�VWULQJ��^�
��LI�VWULQJV�&RQWDLQV�VWULQJV�7R/RZHU�V����KHOOR���^�
����IPW�3ULQWI��6HFRQG�ORJJHU���V?Q���V��
�
����LI�VH�1H[W&KDLQ�� �QLO�^�
������VH�1H[W&KDLQ�1H[W�V��
����`�
�
����UHWXUQ�
��`�
�
��IPW�3ULQWI��)LQLVKLQJ�LQ�VHFRQG�ORJJLQJ?Q?Q���
`�

$V�PHQWLRQHG�LQ�WKH�VHFRQG�DFFHSWDQFH�FULWHULRQ��WKH�6HFRQG/RJJHU�GHVFULSWLRQ�LV��$�VHFRQG�ORJJHU
ZLOO�ZULWH�RQ�WKH�FRQVROH�LI�WKH�LQFRPLQJ�WH[W�KDV�WKH�ZRUG��KHOOR��DQG�SDVV�WKH�UHTXHVW�WR�D�WKLUG
ORJJHU��)LUVW�RI�DOO��LW�FKHFNV�ZKHWKHU�WKH�LQFRPLQJ�WH[W�FRQWDLQV�WKH�WH[W�KHOOR��,I�LW
V�WUXH��LW�SULQWV�WKH
PHVVDJH�WR�WKH�FRQVROH��DSSHQGLQJ�WKH�WH[W�6HFRQG�ORJJHU��DQG�SDVVHV�WKH�PHVVDJH�WR�WKH�QH[W�OLQN
LQ�WKH�FKDLQ��FKHFN�SUHYLRXV�LQVWDQFH�WKDW�D�WKLUG�OLQN�H[LVWV��

%XW�LI�LW�GRHVQ
W�FRQWDLQ�WKH�WH[W�KHOOR��WKH�FKDLQ�LV�EURNHQ�DQG�LW�SULQWV�WKH�PHVVDJH�)LQLVKLQJ�LQ
VHFRQG�ORJJLQJ�

:H
OO�ILQDOL]H�ZLWK�WKH�:ULWHU/RJJHU�W\SH�

W\SH�:ULWHU/RJJHU�VWUXFW�^�
��1H[W&KDLQ�&KDLQ/RJJHU�
��:ULWHU����LR�:ULWHU�
`�
�
IXQF��Z�:ULWHU/RJJHU��1H[W�V�VWULQJ��^�
��LI�Z�:ULWHU�� �QLO�^�
����Z�:ULWHU�:ULWH�>@E\WH��:ULWHU/RJJHU������V���
��`�
�
��LI�Z�1H[W&KDLQ�� �QLO�^�
����Z�1H[W&KDLQ�1H[W�V��
��`�
`�

7KH�:ULWHU/RJJHU�VWUXFW
V�1H[W�PHWKRG�FKHFNV�WKDW�WKHUH�LV�DQ�H[LVWLQJ�LR�:ULWHU�LQWHUIDFH�VWRUHG
LQ�WKH�:ULWHU�PHPEHU�DQG�ZULWHV�WKHUH�WKH�LQFRPLQJ�PHVVDJH�DSSHQGLQJ�WKH�WH[W�:ULWHU/RJJHU��WR
LW��7KHQ��OLNH�WKH�SUHYLRXV�OLQNV��FKHFN�WKDW�WKHUH�DUH�PRUH�OLQNV�WR�SDVV�WKH�PHVVDJH�

1RZ�WKH�WHVWV�ZLOO�SDVV�VXFFHVVIXOO\�
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7KH�ILUVW�KDOI�RI�WKH�WHVW�SULQWV�WZR�PHVVDJHV��WKH�)LUVW�ORJJHU��PHVVDJH�WKDW�EUHDNV�WKH�FKDLQ�
ZKLFK�LV�WKH�H[SHFWHG�PHVVDJH�IRU�WKH�)LUVW/RJJHU��%XW�LW�KDOWV�LQ�WKH�6HFRQG/RJJHU�EHFDXVH�QR
KHOOR�ZRUG�KDV�EHHQ�IRXQG�RQ�WKH�LQFRPLQJ�PHVVDJH��WKDW
V�ZK\�LW�SULQWV�WKH�)LQLVKLQJ�LQ�VHFRQG
ORJJLQJ�VWULQJ����

7KH�VHFRQG�KDOI�RI�WKH�WHVW�UHFHLYHV�WKH�PHVVDJH�+HOOR��6R�WKH�)LUVW/RJJHU�SULQWV�DQG�WKH
6HFRQG/RJJHU�SULQWV�WRR��7KH�WKLUG�ORJJHU�GRHVQ
W�SULQW�WR�FRQVROH�DW�DOO�EXW�WR�RXU
P\:ULWHU�UHFHLYHG0HVVDJH�OLQH�GHILQHG�LQ�WKH�WHVW�

:KDW�DERXW�D�FORVXUH"
6RPHWLPHV�LW�FDQ�EH�XVHIXO�WR�GHILQH�DQ�HYHQ�PRUH�IOH[LEOH�OLQN�LQ�WKH�FKDLQ�IRU�TXLFN�GHEXJJLQJ��:H
FDQ�XVH�FORVXUHV�IRU�WKLV�VR�WKDW�WKH�OLQN�IXQFWLRQDOLW\�LV�GHILQHG�E\�WKH�FDOOHU��:KDW�GRHV�D�FORVXUH�OLQN
ORRN�OLNH"�6LPLODU�WR�WKH�:ULWHU/RJJHU�ORJJHU�

W\SH�&ORVXUH&KDLQ�VWUXFW�^�
��1H[W&KDLQ�&KDLQ/RJJHU�
��&ORVXUH���IXQF�VWULQJ��
`�
�
IXQF��F�&ORVXUH&KDLQ��1H[W�V�VWULQJ��^�
��LI�F�&ORVXUH�� �QLO�^�
����F�&ORVXUH�V��
��`�
�
��LI�F�1H[W&KDLQ�� �QLO�^�
����F�1H[W�V��
��`�
`�

7KH�&ORVXUH&KDLQ�W\SH�KDV�D�1H[W&KDLQ��DV�XVXDO��DQG�D�&ORVXUH�PHPEHU��/RRN�DW�WKH�VLJQDWXUH
RI�WKH�&ORVXUH��IXQF�VWULQJ���7KLV�PHDQV�LW�LV�D�IXQFWLRQ�WKDW�WDNHV�D�VWULQJ�DQG�UHWXUQV�QRWKLQJ�



7KH�1H[W�VWULQJ��PHWKRG�IRU�&ORVXUH&KDLQ�FKHFNV�WKDW�WKH�&ORVXUH�PHPEHU�LV�VWRUHG�DQG
H[HFXWHV�LW�ZLWK�WKH�LQFRPLQJ�VWULQJ��$V�XVXDO��WKH�OLQN�FKHFNV�IRU�PRUH�OLQNV�WR�SDVV�WKH�PHVVDJH�DV
HYHU\�OLQN�LQ�WKH�FKDLQ�

6R��KRZ�GR�ZH�XVH�LW�QRZ"�:H
OO�GHILQH�D�QHZ�WHVW�WR�VKRZ�LWV�IXQFWLRQDOLW\�

W�5XQ����ORJJHUV��VHFRQG�XVHV�WKH�FORVXUH�LPSOHPHQWDWLRQ���IXQF�W�WHVWLQJ�7��^�
��P\:ULWHU� �P\7HVW:ULWHU^`�
��FORVXUH/RJJHU�� �&ORVXUH&KDLQ^�
����&ORVXUH��IXQF�V�VWULQJ��^�
������IPW�3ULQWI��0\�FORVXUH�ORJJHU��0HVVDJH���V?Q���V��
������P\:ULWHU�UHFHLYHG0HVVDJH� �	V�
����`��
��`�
�
��ZULWHU/RJJHU�1H[W&KDLQ� �	FORVXUH/RJJHU�
�
��FKDLQ�1H[W��+HOOR�FORVXUH�ORJJHU���
�
��LI�P\:ULWHU�UHFHLYHG0HVVDJH�� ��+HOOR�FORVXUH�ORJJHU��^�
����W�)DWDO��([SHFWHG�PHVVDJH�ZDVQ
W�UHFHLYHG�LQ�P\:ULWHU���
��`�
`��

7KH�GHVFULSWLRQ�RI�WKLV�WHVW�PDNHV�LW�FOHDU�����ORJJHUV��VHFRQG�XVHV�WKH�FORVXUH
LPSOHPHQWDWLRQ���:H�VLPSO\�XVH�WZR�&KDLQ/RJJHU�LPSOHPHQWDWLRQV�DQG�ZH�XVH�WKH
FORVXUH/RJJHU�LQ�WKH�VHFRQG�OLQN��:H�KDYH�FUHDWHG�D�QHZ�P\7HVW:ULWHU�WR�VWRUH�WKH�FRQWHQWV�RI�WKH
PHVVDJH��:KHQ�GHILQLQJ�WKH�&ORVXUH&KDLQ��ZH�GHILQHG�DQ�DQRQ\PRXV�IXQFWLRQ�GLUHFWO\�RQ�WKH
&ORVXUH�PHPEHU�ZKHQ�FUHDWLQJ�FORVXUH/RJJHU��,W�SULQWV��0\�FORVXUH�ORJJHU��0HVVDJH�
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)LQDOO\��WKH�FRQWHQWV�RI�P\:ULWHU�UHFHLYHG0HVVDJH�PXVW�FRQWDLQ�WKH�SDVHG�WH[W��+HOOR�FORVXUH
ORJJHU��7KLV�LV�TXLWH�D�IOH[LEOH�DSSURDFK�ZLWK�RQH�GUDZEDFN��ZKHQ�GHILQLQJ�D�FORVXUH�OLNH�WKLV��ZH
FDQQRW�WHVW�LWV�FRQWHQWV�LQ�D�YHU\�HOHJDQW�ZD\��/HW
V�UXQ�WKH�WHVWV�DJDLQ�
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/RRN�DW�WKH�WKLUG�581��WKH�PHVVDJH�SDVVHV�FRUUHFWO\�WKURXJK�WKH�ILUVW��VHFRQG��DQG�WKLUG�OLQNV�WR�DUULYH
DW�WKH�FORVXUH�WKDW�SULQWV�WKH�H[SHFWHG��0\�FORVXUH�ORJJHU��0HVVDJH��+HOOR�FORVXUH
ORJJHU�PHVVDJH�

,W
V�YHU\�XVHIXO�WR�DGG�D�FORVXUH�PHWKRG�LPSOHPHQWDWLRQ�WR�VRPH�LQWHUIDFHV�DV�LW�SURYLGHV�TXLWH�D�ORW�RI
IOH[LELOLW\�ZKHQ�XVLQJ�WKH�OLEUDU\��<RX�FDQ�ILQG�WKLV�DSSURDFK�YHU\�RIWHQ�LQ�*R�FRGH��EHLQJ�WKH�PRVW
NQRZQ�WKH�RQH�RI�SDFNDJH�QHW�KWWS��7KH�+DQGOH)XQF�IXQFWLRQ�ZKLFK�ZH�XVHG�SUHYLRXVO\�LQ�WKH
VWUXFWXUDO�SDWWHUQV�WR�GHILQH�D�KDQGOHU�IRU�DQ�+773�UHTXHVW�

3XWWLQJ�LW�WRJHWKHU
:H�OHDUQHG�D�SRZHUIXO�WRRO�WR�DFKLHYH�G\QDPLF�SURFHVVLQJ�RI�DFWLRQV�DQG�VWDWH�KDQGOLQJ��7KH�&KDLQ�RI
UHVSRQVLELOLW\�SDWWHUQ�LV�ZLGHO\�XVHG��DOVR�WR�FUHDWH�)LQLWH�6WDWH�0DFKLQHV��)60���,W�LV�DOVR�XVHG
LQWHUFKDQJHDEO\�ZLWK�WKH�'HFRUDWRU�SDWWHUQ�ZLWK�WKH�GLIIHUHQFH�WKDW�ZKHQ�\RX�GHFRUDWH��\RX�FKDQJH�WKH
VWUXFWXUH�RI�DQ�REMHFW�ZKLOH�ZLWK�WKH�FKDLQ�\RX�GHILQH�D�EHKDYLRU�IRU�HDFK�OLQN�LQ�WKH�FKDLQ�WKDW�FDQ
EUHDN�LW�WRR�



&RPPDQG�GHVLJQ�SDWWHUQ
7R�ILQLVK�ZLWK�WKLV�FKDSWHU��ZH�ZLOO�VHH�DOVR�WKH�&RPPDQG�SDWWHUQ��D�WLQ\�GHVLJQ�SDWWHUQ�EXW�VWLOO
IUHTXHQWO\�XVHG��<RX�QHHG�D�ZD\�WR�FRQQHFW�W\SHV�WKDW�DUH�UHDOO\�XQUHODWHG"�6R�GHVLJQ�D�&RPPDQG�IRU
WKHP�

'HVFULSWLRQ
7KH�&RPPDQG�GHVLJQ�SDWWHUQ�LV�TXLWH�VLPLODU�WR�WKH�6WUDWHJ\�GHVLJQ�SDWWHUQ�EXW�ZLWK�NH\�GLIIHUHQFHV�
:KLOH�LQ�WKH�VWUDWHJ\�SDWWHUQ�ZH�IRFXV�RQ�FKDQJLQJ�DOJRULWKPV��LQ�WKH�&RPPDQG�SDWWHUQ��ZH�IRFXV�RQ
WKH�LQYRFDWLRQ�RI�VRPHWKLQJ�RU�RQ�WKH�DEVWUDFWLRQ�RI�VRPH�W\SH�

$�&RPPDQG�SDWWHUQ�LV�FRPPRQO\�VHHQ�DV�D�FRQWDLQHU��<RX�SXW�VRPHWKLQJ�OLNH�WKH�LQIR�IRU�XVHU
LQWHUDFWLRQ�RQ�D�8,�WKDW�FRXOG�EH�FOLFN�RQ�ORJLQ�DQG�SDVV�LW�DV�D�FRPPDQG��<RX�GRQ
W�QHHG�WR�KDYH
WKH�FRPSOH[LW\�UHODWHG�WR�WKH�FOLFN�RQ�ORJLQ�DFWLRQ�LQ�WKH�FRPPDQG�EXW�VLPSO\�WKH�DFWLRQ�LWVHOI�

$Q�H[DPSOH�IRU�WKH�RUJDQLF�ZRUOG�ZRXOG�EH�D�ER[�IRU�D�GHOLYHU\�FRPSDQ\��:H�FDQ�SXW�DQ\WKLQJ�RQ�LW
EXW��DV�D�GHOLYHU\�FRPSDQ\��ZH�DUH�LQWHUHVWHG�LQ�PDQDJLQJ�WKH�ER[�LQVWHDG�RI�LWV�FRQWHQWV�GLUHFWO\�

7KH�FRPPDQG�SDWWHUQ�ZLOO�EH�XVHG�KHDYLO\�ZKHQ�GHDOLQJ�ZLWK�FKDQQHOV��:LWK�FKDQQHOV�\RX�FDQ�VHQG
DQ\�PHVVDJH�WKURXJK�LW�EXW��LI�ZH�QHHG�D�UHVSRQVH�IURP�WKH�UHFHLYLQJ�VLGH�RI�WKH�FKDQQHO��D�FRPPRQ
DSSURDFK�LV�WR�FUHDWH�D�FRPPDQG�WKDW�KDV�D�VHFRQG��UHVSRQVH�FKDQQHO�DWWDFKHG�ZKHUH�ZH�DUH�OLVWHQLQJ�

6LPLODUO\��D�JRRG�H[DPSOH�ZRXOG�EH�D�PXOWL�SOD\HU�YLGHR�JDPH��ZKHUH�HYHU\�VWURNH�RI�HDFK�XVHU�FDQ
EH�VHQW�DV�FRPPDQGV�WR�WKH�UHVW�RI�WKH�XVHUV�WKURXJK�WKH�QHWZRUN�

2EMHFWLYHV
:KHQ�XVLQJ�WKH�&RPPDQG�GHVLJQ�SDWWHUQ��ZH�DUH�WU\LQJ�WR�HQFDSVXODWH�VRPH�VRUW�RI�DFWLRQ�RU
LQIRUPDWLRQ�LQ�D�OLJKW�SDFNDJH�WKDW�PXVW�EH�SURFHVVHG�VRPHZKHUH�HOVH��,W
V�VLPLODU�WR�WKH�6WUDWHJ\
SDWWHUQ�EXW��LQ�IDFW��D�&RPPDQG�FRXOG�WULJJHU�D�SUHFRQILJXUHG�6WUDWHJ\�VRPHZKHUH�HOVH��VR�WKH\�DUH
QRW�WKH�VDPH��7KH�IROORZLQJ�DUH�WKH�REMHFWLYHV�IRU�WKLV�GHVLJQ�SDWWHUQ�

3XW�VRPH�LQIRUPDWLRQ�LQWR�D�ER[��-XVW�WKH�UHFHLYHU�ZLOO�RSHQ�WKH�ER[�DQG�NQRZ�LWV�FRQWHQWV�
'HOHJDWH�VRPH�DFWLRQ�VRPHZKHUH�HOVH�

7KH�EHKDYLRU�LV�DOVR�H[SODLQHG�LQ�WKH�IROORZLQJ�GLDJUDP�



7KHUH�ZH�KDYH�D�&RPPDQG�LQWHUIDFH�ZLWK�D�*HW���LQWHUIDFH^`�PHWKRG��:H�KDYH�D�W\SH�$�DQG�D�W\SH
%��7KH�LGHD�LV�WKDW�$�DQG�%�LPSOHPHQW�WKH�&RPPDQG�LQWHUIDFH�WR�UHWXUQ�WKHPVHOYHV�DV�DQ
LQWHUIDFH^`��$V�QRZ�WKH\�LPSOHPHQW�&RPPDQG��WKH\�FDQ�EH�XVHG�LQ�D�&RPPDQG�KDQGOHU�ZKLFK
GRHVQ
W�FDUH�YHU\�PXFK�DERXW�WKH�XQGHUO\LQJ�W\SH��1RZ�$�DQG�%�FDQ�WUDYHO�WKURXJK�IXQFWLRQV�WKDW
KDQGOHV�FRPPDQGV�RU�VWRUH�&RPPDQGV�IUHHO\��%XW�%�KDQGOHU�FDQ�WDNH�DQ�REMHFW�IURP�DQ\�&RPPDQG
KDQGOHU�WR��XQZUDS��LW�DQG�WDNH�LWV�%�FRQWHQW�DV�ZHOO�DV�$�FRPPDQG�KDQGOHU�ZLWK�LWV�$�FRQWHQW�

:H�SXW�WKH�LQIRUPDWLRQ�LQ�D�ER[��WKH�&RPPDQG��DQG�GHOHJDWH�ZKDW�WR�GR�ZLWK�LW�WR�WKH�KDQGOHUV�RI
&RPPDQGV�

$�VLPSOH�TXHXH
2XU�ILUVW�H[DPSOH�LV�JRLQJ�WR�EH�SUHWW\�VPDOO��:H�ZLOO�SXW�VRPH�LQIRUPDWLRQ�LQWR�D�&RPPDQG
LPSOHPHQWHU�DQG�ZH�ZLOO�KDYH�D�TXHXH��:H�ZLOO�FUHDWH�PDQ\�LQVWDQFHV�RI�D�W\SH�LPSOHPHQWLQJ�D
&RPPDQG�SDWWHUQ�DQG�ZH�ZLOO�SDVV�WKHP�WR�D�TXHXH�WKDW�ZLOO�VWRUH�WKH�FRPPDQGV�XQWLO�WKUHH�RI�WKHP
DUH�LQ�WKH�TXHXH��DW�ZKLFK�WLPH�LW�ZLOO�SURFHVV�WKHP�

$FFHSWDQFH�FULWHULD
6R�WKH�LGHDO�DFFHSWDQFH�FULWHULD�WR�XQGHUVWDQG�ZHOO�WKH�LPSOLFDWLRQV�RI�WKH�&RPPDQG�VKRXOG�UHIOHFW
VRPHKRZ�WKH�FUHDWLRQ�RI�D�ER[�WKDW�FDQ�DFFHSW�XQUHODWHG�W\SHV�DQG�WKH�H[HFXWLRQ�RI�WKH�&RPPDQG
LWVHOI�

:H�QHHG�D�FRQVWUXFWRU�RI�FRQVROH�SULQWLQJ�FRPPDQGV��:KHQ�XVLQJ�WKLV�FRQVWUXFWRU�ZLWK�D
VWULQJ��LW�ZLOO�UHWXUQ�D�FRPPDQG�WKDW�ZLOO�SULQW�LW��,Q�WKLV�FDVH��WKH�KDQGOHU�LV�LQVLGH�WKH



FRPPDQG�WKDW�DFWV�DV�D�ER[�DQG�DV�D�KDQGOHU�
:H�QHHG�D�GDWD�VWUXFWXUH�WKDW�VWRUHV�LQFRPLQJ�FRPPDQGV�LQ�D�TXHXH�DQG�SULQWV�WKHP�RQFH�WKH
TXHXH�UHDFKHV�WKH�OHQJWK�RI�WKUHH�

,PSOHPHQWDWLRQ
7KLV�SDWWHUQ�LV�TXLWH�VLPSOH�DQG�ZH�ZLOO�ZULWH�D�IHZ�GLIIHUHQW�H[DPSOHV�VR�ZH
OO�LPSOHPHQW�WKH
OLEUDU\�GLUHFWO\�WR�NHHS�WKLQJV�OLJKW�DQG�VKRUW��7KH�FODVVLFDO�&RPPDQG�GHVLJQ�SDWWHUQ�XVXDOO\�KDV�D
FRPPRQ�W\SH�VWUXFWXUH�ZLWK�DQ�([HFXWH�PHWKRG��:H�DUH�DOVR�JRLQJ�WR�XVH�WKLV�VWUXFWXUH�DV�LW
V�TXLWH
IOH[LEOH�DQG�VLPSOH�

W\SH�&RPPDQG�LQWHUIDFH�^�
��([HFXWH���
`�

7KLV�LV�JHQHULF�HQRXJK�WR�ILOO�D�ORW�RI�XQUHODWHG�W\SHV��7KLQN�DERXW�LW��ZH�DUH�JRLQJ�WR�FUHDWH�D�W\SH
WKDW�SULQWV�WR�FRQVROH�ZKHQ�XVLQJ�WKH�([HFXWH���PHWKRG�EXW�LW�FRXOG�SULQW�D�QXPEHU�RU�ODXQFK�D�URFNHW
DV�ZHOO��7KH�NH\�KHUH�LV�WR�IRFXV�RQ�LQYRFDWLRQV�EHFDXVH�WKH�KDQGOHUV�DUH�DOVR�LQ�&RPPDQG��6R�ZH
QHHG�VRPH�W\SH�LPSOHPHQWLQJ�WKLV�LQWHUIDFH�DQG�SULQWLQJ�WR�WKH�FRQVROH�VRPH�VRUW�RI�PHVVDJH�

W\SH�&RQVROH2XWSXW�VWUXFW�^�
��PHVVDJH�VWULQJ�
`�
�
IXQF��F�&RQVROH2XWSXW��([HFXWH���^�
��IPW�3ULQWOQ�F�PHVVDJH��
`�

7KH�&RQVROH2XWSXW�W\SH�LPSOHPHQWV�WKH�&RPPDQG�LQWHUIDFH�DQG�SULQWV�WR�WKH�FRQVROH�WKH�PHPEHU
FDOOHG�PHVVDJH�

$V�GHILQHG�LQ�WKH�ILUVW�DFFHSWDQFH�FULWHULRQ��ZH�QHHG�D�&RPPDQG�FRQVWUXFWRU�WKDW�DFFHSWV�D�PHVVDJH
VWULQJ�DQG�UHWXUQV�WKH�&RPPDQG�LQWHUIDFH��,W�ZLOO�KDYH�WKH�VLJQDWXUH�IXQF�&UHDWH&RPPDQG�V�VWULQJ�
&RPPDQG�

�IXQF�&UHDWH&RPPDQG�V�VWULQJ��&RPPDQG�^�
���IPW�3ULQWOQ��&UHDWLQJ�FRPPDQG���
�
���UHWXUQ�	&RQVROH2XWSXW^�
���������PHVVDJH��V��
���`�
`�

)RU�WKH�FRPPDQG�TXHXH��ZH
OO�GHILQH�D�YHU\�VLPSOH�W\SH�FDOOHG�&RPPDQG4XHXH�WR�VWRUH�LQ�D�TXHXH
DQ\�W\SH�LPSOHPHQWLQJ�WKH�&RPPDQG�LQWHUIDFH�

W\SH�&RPPDQG4XHXH�VWUXFW�^�
��TXHXH�>@&RPPDQG�
`�
�



IXQF��S�&RPPDQG4XHXH��$GG&RPPDQG�F�&RPPDQG��^�
��S�TXHXH� �DSSHQG�S�TXHXH��F��
�
��LI�OHQ�S�TXHXH��  ���^�
����IRU�B��FRPPDQG�� �UDQJH�S�TXHXH�^�
������FRPPDQG�([HFXWH���
����`�
�
����S�TXHXH� �PDNH�>@&RPPDQG�����
��`�
`�

7KH�&RPPDQG4XHXH�W\SH�VWRUHV�DQ�DUUD\�RI�WKH�&RPPDQGV�LQWHUIDFH��:KHQ�WKH�TXHXH�DUUD\�UHDFKHV
WKUHH�LWHPV��LW�H[HFXWHV�DOO�WKH�FRPPDQGV�VWRUHG�LQ�WKH�TXHXH�ILHOG��,I�LW�KDVQ
W�UHDFKHG�WKH�UHTXLUHG
OHQJWK�\HW��LW�MXVW�VWRUHV�WKH�FRPPDQG�

:H�ZLOO�FUHDWH�ILYH�FRPPDQGV��HQRXJK�WR�WULJJHU�WKH�FRPPDQG�TXHXH�PHFKDQLVP��DQG�DGG�WKHP�WR�WKH
TXHXH��(DFK�WLPH�D�FRPPDQG�LV�FUHDWHG��WKH�PHVVDJH�&UHDWLQJ�FRPPDQG�ZLOO�EH�SULQWHG�WR�WKH
FRQVROH��:KHQ�ZH�FUHDWH�WKH�WKLUG�FRPPDQG��WKH�DXWRPDWLF�FRPPDQG�H[HFXWRU�ZLOO�EH�ODXQFKHG�
SULQWLQJ�WKH�ILUVW�WKUHH�PHVVDJHV��:H�FUHDWH�DQG�DGG�WZR�FRPPDQGV�PRUH��EXW�EHFDXVH�ZH�KDYHQ
W
UHDFKHG�WKH�WKLUG�FRPPDQG�DJDLQ��WKH\�ZRQ
W�EH�SULQWHG�DQG�MXVW�WKH�&UHDWLQJ�FRPPDQG�PHVVDJHV
ZLOO�EH�SULQWHG�

IXQF�PDLQ���^�
��TXHXH�� �&RPPDQG4XHXH^`�
�
��TXHXH�$GG&RPPDQG�&UHDWH&RPPDQG��)LUVW�PHVVDJH����
��TXHXH�$GG&RPPDQG�&UHDWH&RPPDQG��6HFRQG�PHVVDJH����
��TXHXH�$GG&RPPDQG�&UHDWH&RPPDQG��7KLUG�PHVVDJH����
�
��TXHXH�$GG&RPPDQG�&UHDWH&RPPDQG��)RXUWK�PHVVDJH����
��TXHXH�$GG&RPPDQG�&UHDWH&RPPDQG��)LIWK�PHVVDJH����
`�

/HW
V�UXQ�WKH�PDLQ�SURJUDP��2XU�GHILQLWLRQ�VDLG�WKDW�WKH�FRPPDQGV�DUH�SURFHVVHG�RQFH�HYHU\�WKUHH
PHVVDJHV�DQG�ZH�ZLOO�FUHDWH�D�WRWDO�RI�ILYH�PHVVDJHV��7KH�ILUVW�WKUHH�PHVVDJHV�PXVW�EH�SULQWHG�EXW�QRW
WKH�IRXUWK�DQG�ILIWK�EHFDXVH�ZH�GLGQ
W�UHDFK�D�VL[WK�PHVVDJH�WR�WULJJHU�WKH�FRPPDQG�SURFHVVLQJ�

�JR�UXQ�FRPPDQG�JR
&UHDWLQJ�FRPPDQG
&UHDWLQJ�FRPPDQG
&UHDWLQJ�FRPPDQG
)LUVW�PHVVDJH
6HFRQG�PHVVDJH
7KLUG�PHVVDJH
&UHDWLQJ�FRPPDQG
&UHDWLQJ�FRPPDQG

$V�\RX�FDQ�VHH��WKH�IRXUWK�DQG�ILIWK�PHVVDJHV�DUHQ
W�SULQWHG��DV�H[SHFWHG��EXW�ZH�NQRZ�WKDW�WKH
FRPPDQGV�ZHUH�FUHDWHG�DQG�VWRUHG�RQ�WKH�DUUD\��7KH\�MXVW�ZHUHQ
W�SURFHVVHG�EHFDXVH�WKH�TXHXH�ZDV



ZDLWLQJ�IRU�RQH�FRPPDQG�PRUH�WR�WULJJHU�WKH�SURFHVVRU�

0RUH�H[DPSOHV
7KH�SUHYLRXV�H[DPSOH�VKRZV�KRZ�WR�XVH�D�&RPPDQG�KDQGOHU�WKDW�H[HFXWHV�WKH�FRQWHQW�RI�WKH
FRPPDQG��%XW�D�FRPPRQ�ZD\�WR�XVH�D�&RPPDQG�SDWWHUQ�LV�WR�GHOHJDWH�WKH�LQIRUPDWLRQ��LQVWHDG�RI�WKH
H[HFXWLRQ��WR�D�GLIIHUHQW�REMHFW�

)RU�H[DPSOH��LQVWHDG�RI�SULQWLQJ�WR�WKH�FRQVROH��ZH�ZLOO�FUHDWH�D�FRPPDQG�WKDW�H[WUDFWV�LQIRUPDWLRQ�

W\SH�&RPPDQG�LQWHUIDFH�^�
��,QIR���VWULQJ�
`�

,Q�WKLV�FDVH��RXU�&RPPDQG�LQWHUIDFH�ZLOO�KDYH�D�PHWKRG�QDPHG�,QIR�WKDW�ZLOO�UHWULHYH�VRPH
LQIRUPDWLRQ�IURP�LWV�LPSOHPHQWRU��:H�ZLOO�FUHDWH�WZR�LPSOHPHQWDWLRQV��RQH�ZLOO�UHWXUQ�WKH�WLPH
SDVVHG�VLQFH�WKH�FUHDWLRQ�RI�WKH�FRPPDQG�WR�LWV�H[HFXWLRQ�

W\SH�7LPH3DVVHG�VWUXFW�^�
��VWDUW�WLPH�7LPH�
`�
�
IXQF��W�7LPH3DVVHG��,QIR���VWULQJ�^�
��UHWXUQ�WLPH�6LQFH�W�VWDUW��6WULQJ���
`�

7KH�WLPH�6LQFH�IXQFWLRQ�UHWXUQV�WKH�WLPH�HODSVHG�VLQFH�WKH�WLPH�VWRUHG�LQ�WKH�SURYLGHG�SDUDPHWHU�
:H�UHWXUQHG�WKH�VWULQJ�UHSUHVHQWDWLRQ�RI�WKH�SDVVHG�WLPH�E\�FDOOLQJ�WKH�6WULQJ���PHWKRG�RQ
WKH�WLPH�7LPH�W\SH��7KH�VHFRQG�LPSOHPHQWDWLRQ�RI�RXU�QHZ�&RPPDQG�ZLOO�UHWXUQ�WKH�PHVVDJH�+HOOR
:RUOG��

W\SH�+HOOR0HVVDJH�VWUXFW^`�
�
IXQF��K�+HOOR0HVVDJH��,QIR���VWULQJ�^�
��UHWXUQ��+HOOR�ZRUOG���
`�

$QG�RXU�PDLQ�IXQFWLRQ�ZLOO�VLPSO\�FUHDWH�DQ�LQVWDQFH�RI�HDFK�W\SH��WKHQ�ZDLWV�IRU�D�VHFRQG�DQG�SULQW
WKH�LQIR�UHWXUQHG�IURP�HDFK�&RPPDQG�

IXQF�PDLQ���^�
��YDU�WLPH&RPPDQG�&RPPDQG�
��WLPH&RPPDQG� �	7LPH3DVVHG^WLPH�1RZ��`�
�
��YDU�KHOOR&RPPDQG�&RPPDQG�
��KHOOR&RPPDQG� �	+HOOR0HVVDJH^`�
�
��WLPH�6OHHS�WLPH�6HFRQG��
���
��IPW�3ULQWOQ�WLPH&RPPDQG�,QIR����
��IPW�3ULQWOQ�KHOOR&RPPDQG�,QIR����



`�

7KH�WLPH�6OHHS�IXQFWLRQ�VWRSV�WKH�H[HFXWLRQ�RI�WKH�FXUUHQW�JRURXWLQH�IRU�WKH�VSHFLILHG�SHULRG��D
VHFRQG���6R��WR�UHFDOO��WKH�WLPH&RPPDQG�YDULDEOH�VWRUHV�WKH�WLPH�ZKHQ�WKH�SURJUDP�ZDV�VWDUWHG�DQG
LWV�,QIR���PHWKRG�UHWXUQV�D�VWULQJ�UHSUHVHQWDWLRQ�RI�WKH�WLPH�WKDW�SDVVHG�VLQFH�ZH�JLYH�D�YDOXH�WR�WKH
W\SH�WR�WKH�PRPHQW�ZHUH�ZH�FDOOHG�WKH�,QIR���PHWKRG�RQ�LW��7KH�KHOOR&RPPDQG�YDULDEOH�UHWXUQV�WKH
PHVVDJH�+HOOR�:RUOG��ZKHQ�ZH�FDOO�LWV�,QIR���PHWKRG��+HUH�ZH�KDYHQ
W�LPSOHPHQWHG�D�&RPPDQG
KDQGOHU�DJDLQ�WR�NHHS�WKLQJV�VLPSOH�EXW�ZH�FDQ�FRQVLGHU�WKH�FRQVROH�DV�WKH�KDQGOHU�EHFDXVH�ZH�FDQ
RQO\�SULQW�$6&,,�FKDUDFWHUV�RQ�LW�OLNH�WKH�RQHV�UHWULHYHG�E\�WKH�,QIR���PHWKRG�

/HW
V�UXQ�WKH�PDLQ�IXQFWLRQ�

JR�UXQ�FRPPDQG�JR
�����������V
+HOOR�ZRUOG�

+HUH�ZH�DUH��,Q�WKLV�FDVH��ZH�UHWULHYH�VRPH�LQIRUPDWLRQ�E\�XVLQJ�WKH�&RPPDQG�SDWWHUQ��2QH�W\SH
VWRUHV�WLPH�LQIRUPDWLRQ�ZKLOH�WKH�RWKHU�VWRUHV�QRWKLQJ�DQG�LW�VLPSO\�UHWXUQV�WKH�VDPH�VLPSOH�VWULQJ�
(DFK�WLPH�ZH�UXQ�WKH�PDLQ�IXQFWLRQ�ZLOO�UHWXUQ�D�GLIIHUHQW�HODSVHG�WLPH��VR�GRQ
W�ZRUU\�LI�WKH�WLPH
GRHVQ
W�PDWFK�ZLWK�WKH�RQH�LQ�WKH�H[DPSOH�

&KDLQ�RI�UHVSRQVLELOLW\�RI�FRPPDQGV
'R�\RX�UHPHPEHU�WKH�FKDLQ�RI�UHVSRQVLELOLW\�GHVLJQ�SDWWHUQ"�:H�ZHUH�SDVVLQJ�D�VWULQJ�PHVVDJH
EHWZHHQ�OLQNV�WR�SULQW�LWV�FRQWHQWV��%XW�ZH�FRXOG�EH�XVLQJ�WKH�SUHYLRXV�&RPPDQG�WR�UHWULHYH
LQIRUPDWLRQ�IRU�ORJJLQJ�WR�WKH�FRQVROH��:H
OO�PDLQO\�UHXVH�WKH�FRGH�WKDW�ZH�KDYH�ZULWWHQ�DOUHDG\�

7KH�&RPPDQG�LQWHUIDFH�ZLOO�EH�IURP�WKH�W\SH�LQWHUIDFH�WKDW�UHWXUQV�D�VWULQJ�IURP�WKH�SUHYLRXV
H[DPSOH�

W\SH�&RPPDQG�LQWHUIDFH�^�
��,QIR���VWULQJ�
`�

:H�ZLOO�XVH�WKH�&RPPDQG�LPSOHPHQWDWLRQ�RI�WKH�7LPH3DVVHG�W\SH�WRR�

W\SH�7LPH3DVVHG�VWUXFW�^�
��VWDUW�WLPH�7LPH�
`�
�
IXQF��W�7LPH3DVVHG��,QIR���VWULQJ�^�
��UHWXUQ�WLPH�6LQFH�W�VWDUW��6WULQJ���
`�

5HPHPEHU�WKDW�WKLV�W\SH�UHWXUQV�WKH�HODSVHG�WLPH�IURP�WKH�REMHFW�FUHDWLRQ�RQ�LWV�,QIR���VWULQJ
PHWKRG��:H�DOVR�QHHG�WKH�&KDLQ/RJJHU�LQWHUIDFH�IURP�WKH�&KDLQ�RI�UHVSRQVLELOLW\�GHVLJQ�SDWWHUQ
VHFWLRQ�RI�WKLV�FKDSWHU�EXW��WKLV�WLPH��LW�ZLOO�SDVV�&RPPDQGV�RQ�LWV�1H[W�PHWKRG�LQVWHDG�RI�VWULQJ�



W\SH�&KDLQ/RJJHU�LQWHUIDFH�^�
��1H[W�&RPPDQG��
`�

:H
OO�XVH�MXVW�WKH�VDPH�W\SH�IRU�WZR�OLQNV�LQ�WKH�FKDLQ�IRU�VLPSOLFLW\��7KLV�OLQN�LV�YHU\�VLPLODU�WR
WKH�)LUVW/RJJHU�W\SH�IURP�WKH�FKDLQ�RI�UHVSRQVLELOLW\�H[DPSOH��EXW�WKLV�WLPH�LW�ZLOO�DSSHQG�WKH
PHVVDJH�(ODSVHG�WLPH�IURP�FUHDWLRQ��DQG�LW�ZLOO�ZDLW���VHFRQG�EHIRUH�SULQWLQJ��:H
OO�FDOO�LW
/RJJHU�LQVWHDG�RI�)LUVW/RJJHU�

W\SH�/RJJHU�VWUXFW�^�
��1H[W&KDLQ�&KDLQ/RJJHU�
`�
�
IXQF��I�/RJJHU��1H[W�F�&RPPDQG��^�
��WLPH�6OHHS�WLPH�6HFRQG��
�
��IPW�3ULQWI��(ODSVHG�WLPH�IURP�FUHDWLRQ���V?Q���F�,QIR����
�
��LI�I�1H[W&KDLQ�� �QLO�^�
����I�1H[W&KDLQ�1H[W�F��
��`�
`�

)LQDOO\��ZH�QHHG�D�PDLQ�IXQFWLRQ�WR�H[HFXWH�WKH�FKDLQ�WKDW�WDNHV�&RPPDQG�SRLQWHUV�

IXQF�PDLQ���^�
��VHFRQG�� �QHZ�/RJJHU��
��ILUVW�� �/RJJHU^1H[W&KDLQ��VHFRQG`�
�
��FRPPDQG�� �	7LPH3DVVHG^VWDUW��WLPH�1RZ��`�
�
��ILUVW�1H[W�FRPPDQG��
`�

/LQH�E\�OLQH��ZH�FUHDWH�D�YDULDEOH�FDOOHG�VHFRQG�ZLWK�D�SRLQWHU�WR�D�/RJJHU��WKLV�LV�JRLQJ�WR�EH�WKH
VHFRQG�OLQN�LQ�RXU�FKDLQ��7KHQ�ZH�FUHDWH�D�YDULDEOH�FDOOHG�ILUVW��WKDW�ZLOO�EH�WKH�ILUVW�OLQN�LQ�WKH
FKDLQ��7KH�ILUVW�OLQN�SRLQWV�WR�WKH�VHFRQG�YDULDEOH��WKH�VHFRQG�OLQN�LQ�WKH�FKDLQ�

7KHQ��ZH�FUHDWH�DQ�LQVWDQFH�RI�7LPH3DVVHG�WR�XVH�LW�DV�WKH�&RPPDQG�W\SH��7KH�VWDUW�WLPH�RI�WKLV
FRPPDQG�LV�WKH�H[HFXWLRQ�WLPH��WKH�WLPH�1RZ���PHWKRG�UHWXUQV�WKH�WLPH�LQ�WKH�PRPHQW�RI�WKH
H[HFXWLRQ��

)LQDOO\��ZH�SDVV�WKH�&RPPDQG�LQWHUIDFH�WR�WKH�FKDLQ�RQ�WKH�ILUVW�1H[W�FRPPDQG��VWDWHPHQW��7KH
RXWSXW�RI�WKLV�SURJUDP�LV�WKH�IROORZLQJ�

JR�UXQ�FKDLQBFRPPDQG�JR
(ODSVHG�WLPH�IURP�FUHDWLRQ�����������V
(ODSVHG�WLPH�IURP�FUHDWLRQ����������V

7KH�UHVXOWLQJ�RXWSXW�LV�UHIOHFWHG�LQ�WKH�IROORZLQJ�GLDJUDP��7KH�FRPPDQG�ZLWK�WKH�WLPH�ILHOG�LV�SXVKHG
WR�WKH�ILUVW�OLQN�WKDW�NQRZV�KRZ�WR�H[HFXWH�&RPPDQGV�RI�DQ\�W\SH��7KHQ�LW�SDVVHV�WKH�&RPPDQG�WR�WKH



VHFRQG�OLQN�WKDW�DOVR�NQRZV�KRZ�WR�H[HFXWH�&RPPDQGV�

7KLV�DSSURDFK�KLGHV�WKH�FRPSOH[LW\�EHKLQG�HDFK�&RPPDQG�H[HFXWLRQ�IURP�WKH�&RPPDQG�KDQGOHUV�RQ
HDFK�OLQN��7KH�IXQFWLRQDOLW\�KLGGHQ�EHKLQG�D�&RPPDQG�FDQ�EH�VLPSOH�RU�LQFUHGLEO\�FRPSOH[�EXW�WKH
LGHD�KHUH�LV�WR�UHXVH�WKH�KDQGOHU�WR�PDQDJH�PDQ\�W\SHV�RI�XQUHODWHG�LPSOHPHQWDWLRQV�

5RXQGLQJ�XS�WKH�&RPPDQG�SDWWHUQ�XS
&RPPDQG�LV�D�YHU\�WLQ\�GHVLJQ�SDWWHUQ��LWV�IXQFWLRQDOLW\�LV�TXLWH�HDV\�WR�XQGHUVWDQG�EXW�LW
V�ZLGHO\
XVHG�IRU�LWV�VLPSOLFLW\��,W�ORRNV�YHU\�VLPLODU�WR�WKH�6WUDWHJ\�SDWWHUQ�EXW�UHPHPEHU�WKDW�6WUDWHJ\�LV�DERXW
KDYLQJ�PDQ\�DOJRULWKPV�WR�DFKLHYH�VRPH�VSHFLILF�WDVN��EXW�DOO�RI�WKHP�DFKLHYH�WKH�VDPH�WDVN��,Q�WKH
&RPPDQG�SDWWHUQ��\RX�KDYH�PDQ\�WDVNV�WR�H[HFXWH��DQG�QRW�DOO�RI�WKHP�QHHG�WR�EH�HTXDO�

6R��LQ�VKRUW��WKH�&RPPDQG�SDWWHUQ�LV�DERXW�H[HFXWLRQ�HQFDSVXODWLRQ�DQG�GHOHJDWLRQ�VR�WKDW�MXVW�WKH
UHFHLYHU�RU�UHFHLYHUV�WULJJHU�WKDW�H[HFXWLRQ�



6XPPDU\
:H�KDYH�WDNHQ�RXU�ILUVW�VWHSV�LQ�WKH�%HKDYLRUDO�SDWWHUQV��7KH�REMHFWLYH�RI�WKLV�FKDSWHU�ZDV�WR
LQWURGXFH�WKH�UHDGHU�WR�WKH�FRQFHSW�RI�DOJRULWKP�DQG�H[HFXWLRQ�HQFDSVXODWLRQ�XVLQJ�SURSHU�LQWHUIDFHV
DQG�VWUXFWXUHV��:LWK�WKH�VWUDWHJ\��ZH�KDYH�HQFDSVXODWHG�DOJRULWKPV��ZLWK�WKH�FKDLQ�RI�UHVSRQVLELOLW\
KDQGOHUV�DQG�ZLWK�WKH�&RPPDQG�GHVLJQ�SDWWHUQ�H[HFXWLRQV�

1RZ��ZLWK�WKH�NQRZOHGJH�ZH�KDYH�DFTXLUHG�DERXW�WKH�VWUDWHJ\�SDWWHUQ��ZH�FDQ�XQFRXSOH�KHDYLO\�RXU
DSSOLFDWLRQV�IURP�WKHLU�DOJRULWKPV��MXVW�IRU�WHVWLQJ��WKLV�LV�D�YHU\�XVHIXO�IHDWXUH�WR�LQMHFW�PRFNV�LQ
GLIIHUHQW�W\SHV�WKDW�ZRXOG�EH�DOPRVW�LPSRVVLEOH�WR�WHVW��%XW�DOVR�IRU�DQ\WKLQJ�WKDW�FRXOG�QHHG�GLIIHUHQW
DSSURDFKHV�EDVHG�RQ�VRPH�FRQWH[W��VXFK�DV�VKRUWLQJ�D�OLVW��VRPH�DOJRULWKPV�SHUIRUP�EHWWHU�GHSHQGLQJ
RQ�WKH�GLVWULEXWLRQ�RI�WKH�OLVW��

7KH�&KDLQ�RI�5HVSRQVLELOLW\�SDWWHUQ�RSHQV�WKH�GRRU�RI�PLGGOHZDUH�RI�DQ\�W\SH�DQG�SOXJLQ�OLNH
OLEUDULHV�WR�LPSURYH�WKH�IXQFWLRQDOLW\�RI�VRPH�SDUW��0DQ\�RSHQ�VRXUFH�SURMHFWV�XVHV�D�&KDLQ�RI
5HVSRQVLELOLW\�WR�KDQGOHU�+773�UHTXHVWV�DQG�UHVSRQVHV�WR�H[WUDFW�LQIRUPDWLRQ�WR�WKH�HQG�XVHU��VXFK�DV
FRRNLHV�LQIR��RU�FKHFN�DXWKHQWLFDWLRQ�GHWDLOV��,
OO�OHW�\RX�SDVV�WR�WKH�QH[W�OLQN�RQO\�LI�,�KDYH�\RX�RQ�P\
GDWDEDVH��

)LQDOO\��WKH�&RPPDQG�SDWWHUQ�LV�WKH�PRVW�FRPPRQ�SDWWHUQ�IRU�8,�KDQGOLQJ�EXW�DOVR�YHU\�XVHIXO�LQ�PDQ\
RWKHU�VFHQDULRV�ZKHUH�ZH�QHHG�VRPH�W\SH�RI�KDQGOLQJ�EHWZHHQ�PDQ\�XQUHODWHG�W\SHV�WKDW�DUH
WUDYHOOLQJ�WKURXJK�WKH�FRGH��VXFK�DV�D�PHVVDJH�SDVVHG�WKURXJK�D�FKDQQHO��



&KDSWHU����%HKDYLRUDO�3DWWHUQV���7HPSODWH�
0HPHQWR��DQG�,QWHUSUHWHU�'HVLJQ�3DWWHUQV
,Q�WKLV�FKDSWHU��ZH�ZLOO�VHH�WKH�QH[W�WKUHH�%HKDYLRUDO�GHVLJQ�SDWWHUQV��7KH�GLIILFXOW\�LV�EHLQJ�UDLVHG�DV
QRZ�ZH�ZLOO�XVH�FRPELQDWLRQV�RI�6WUXFWXUDO�DQG�&UHDWLRQDO�SDWWHUQV�WR�EHWWHU�VROYH�WKH�REMHFWLYH�RI
VRPH�RI�WKH�%HKDYLRUDO�SDWWHUQV�

:H�ZLOO�VWDUW�ZLWK�7HPSODWH�GHVLJQ�SDWWHUQ��D�SDWWHUQ�WKDW�ORRNV�YHU\�VLPLODU�WR�WKH�6WUDWHJ\�SDWWHUQ�EXW
WKDW�SURYLGHV�JUHDWHU�IOH[LELOLW\��0HPHQWR�GHVLJQ�SDWWHUQ�LV�XVHG�LQ�����RI�DSSOLFDWLRQV�ZH�XVH�HYHU\
GD\�WR�DFKLHYH�XQGR�IXQFWLRQV�DQG�WUDQVDFWLRQDO�RSHUDWLRQV��)LQDOO\��ZH�ZLOO�ZULWH�D�UHYHUVH�SROLVK
QRWDWLRQ�LQWHUSUHWHU�WR�SHUIRUP�VLPSOH�PDWKHPDWLFDO�RSHUDWLRQV�

/HW
V�VWDUW�ZLWK�WKH�7HPSODWH�GHVLJQ�SDWWHUQ�

7HPSODWH�GHVLJQ�SDWWHUQ
7KH�7HPSODWH�SDWWHUQ�LV�RQH�RI�WKRVH�ZLGHO\�XVHG�SDWWHUQV�WKDW�DUH�LQFUHGLEO\�XVHIXO��HVSHFLDOO\�ZKHQ
ZULWLQJ�OLEUDULHV�DQG�IUDPHZRUNV��7KH�LGHD�LV�WR�SURYLGH�D�XVHU�VRPH�ZD\�WR�H[HFXWH�FRGH�ZLWKLQ�DQ
DOJRULWKP�

,Q�WKLV�VHFWLRQ��ZH�ZLOO�VHH�KRZ�WR�ZULWH�LGLRPDWLF�*R�7HPSODWH�SDWWHUQV�DQG�VHH�VRPH�*R�VRXUFH
FRGH�ZKHUH�LW
V�ZLVHO\�XVHG��:H�ZLOO�ZULWH�DQ�DOJRULWKP�RI�WKUHH�VWHSV�ZKHUH�WKH�VHFRQG�VWHS�LV
GHOHJDWHG�WR�WKH�XVHU�ZKLOH�WKH�ILUVW�DQG�WKLUG�DUHQ
W��7KH�ILUVW�DQG�WKLUG�VWHSV�RQ�WKH�DOJRULWKP
UHSUHVHQW�WKH�WHPSODWH�

'HVFULSWLRQ
:KLOH�ZLWK�WKH�6WUDWHJ\�SDWWHUQ�ZH�ZHUH�HQFDSVXODWLQJ�DOJRULWKP�LPSOHPHQWDWLRQ�LQ�GLIIHUHQW
VWUDWHJLHV��ZLWK�WKH�7HPSODWH�SDWWHUQ�ZH�ZLOO�WU\�WR�DFKLHYH�VRPHWKLQJ�VLPLODU�EXW�ZLWK�MXVW�SDUW�RI�WKH
DOJRULWKP�

7KH�7HPSODWH�GHVLJQ�SDWWHUQ�OHWV�WKH�XVHU�ZULWH�D�SDUW�RI�DQ�DOJRULWKP�ZKLOH�WKH�UHVW�LV�H[HFXWHG�E\�WKH
DEVWUDFWLRQ��7KLV�LV�FRPPRQ�ZKHQ�FUHDWLQJ�OLEUDULHV�WR�HDVH�LQ�VRPH�FRPSOH[�WDVN�RU�ZKHQ�UHXVDELOLW\
RI�VRPH�DOJRULWKP�LV�FRPSURPLVHG�E\�RQO\�D�SDUW�RI�LW�

,PDJLQH��IRU�H[DPSOH��WKDW�ZH�KDYH�D�ORQJ�WUDQVDFWLRQ�RI�+773�UHTXHVWV��:H�KDYH�WR�SHUIRUP�WKH
IROORZLQJ�VWHSV�

��� $XWKHQWLFDWH�XVHU�
��� $XWKRUL]H�KLP�
��� 5HWULHYH�VRPH�GHWDLOV�IURP�D�GDWDEDVH�
��� 0DNH�VRPH�PRGLILFDWLRQ�



��� 6HQG�WKH�GHWDLOV�EDFN�LQ�D�QHZ�UHTXHVW�

,W�ZRXOGQ
W�PDNH�VHQVH�WR�UHSHDW�VWHSV���WR���LQ�WKH�XVHU
V�FRGH�HYHU\�WLPH�KH�QHHGV�WR�PRGLI\
VRPHWKLQJ�RQ�WKH�GDWDEDVH��,QVWHDG��VWHSV����������DQG���ZLOO�EH�DEVWUDFWHG�LQ�WKH�VDPH�DOJRULWKP�WKDW
UHFHLYHV�DQ�LQWHUIDFH�ZLWK�ZKDWHYHU�WKH�ILIWK�VWHS�QHHGV�WR�ILQLVK�WKH�WUDQVDFWLRQ��,W�GRHVQ
W�QHHG�WR�EH�D
LQWHUIDFH�HLWKHU��LW�FRXOG�EH�D�FDOOEDFN�

2EMHFWLYHV
7KH�7HPSODWH�GHVLJQ�SDWWHUQ�LV�DOO�DERXW�UHXVDELOLW\�DQG�JLYLQJ�UHVSRQVLELOLWLHV�WR�WKH�XVHU��6R�WKH
REMHFWLYHV�IRU�WKLV�SDWWHUQ�DUH�IROORZLQJ�

'HIHU�D�SDUW�RI�DQ�DOJRULWKP�RI�WKH�OLEUDU\�WR�D�WKH�XVHU
,PSURYH�UHXVDELOLW\�E\�DEVWUDFWLQJ�WKH�SDUWV�RI�WKH�FRGH�WKDW�DUH�QRW�FRPPRQ�EHWZHHQ�H[HFXWLRQV

([DPSOH���D�VLPSOH�DOJRULWKP�ZLWK�D�GHIHUUHG�VWHS
,Q�RXU�ILUVW�H[DPSOH��ZH�DUH�JRLQJ�WR�ZULWH�DQ�DOJRULWKP�WKDW�LV�FRPSRVHG�RI�WKUHH�VWHSV�DQG�HDFK�RI
WKHP�UHWXUQV�D�PHVVDJH��7KH�ILUVW�DQG�WKLUG�VWHSV�DUH�FRQWUROOHG�E\�WKH�7HPSODWH�DQG�MXVW�WKH�VHFRQG
VWHS�LV�GHIHUUHG�WR�WKH�XVHU�

5HTXLUHPHQWV�DQG�DFFHSWDQFH�FULWHULD
$�EULHI�GHVFULSWLRQ�RI�ZKDW�WKH�7HPSODWH�SDWWHUQ�KDV�WR�GR�LV�WR�GHILQH�D�WHPSODWH�IRU�DQ�DOJRULWKP�RI
WKUHH�VWHSV�WKDW�GHIHUV�WKH�LPSOHPHQWDWLRQ�RI�WKH�VHFRQG�VWHS�WR�WKH�XVHU�

��� (DFK�VWHS�LQ�WKH�DOJRULWKP�PXVW�UHWXUQ�D�VWULQJ�
��� 7KH�ILUVW�VWHS�LV�D�PHWKRG�FDOOHG�ILUVW���DQG�UHWXUQV�WKH�VWULQJ�KHOOR�
��� 7KH�WKLUG�VWHS�LV�D�PHWKRG�FDOOHG�WKLUG���DQG�UHWXUQV�WKH�VWULQJ�WHPSODWH�
��� 7KH�VHFRQG�VWHS�LV�ZKDWHYHU�VWULQJ�WKH�XVHU�ZDQWV�WR�UHWXUQ�EXW�LW
V�GHILQHG�E\�WKH

0HVVDJH5HWULHYHU�LQWHUIDFH�WKDW�KDV�D�0HVVDJH���VWULQJ�PHWKRG�
��� 7KH�DOJRULWKP�LV�H[HFXWHG�VHTXHQWLDOO\�E\�D�PHWKRG�FDOOHG�([HFXWH$OJRULWKP�DQG�UHWXUQV�WKH

VWULQJV�UHWXUQHG�E\�HDFK�VWHS�MRLQHG�LQ�D�VLQJOH�VWULQJ�E\�D�VSDFH�

8QLW�WHVWV�IRU�WKH�VLPSOH�DOJRULWKP
:H�ZLOO�IRFXV�RQ�WHVWLQJ�WKH�SXEOLF�PHWKRGV�RQO\��7KLV�LV�D�YHU\�FRPPRQ�DSSURDFK��$OO�LQ�DOO��LI�\RXU
SULYDWH�PHWKRGV�DUHQ
W�FDOOHG�IURP�VRPH�OHYHO�RI�WKH�SXEOLF�RQHV��WKH\�DUHQ
W�FDOOHG�DW�DOO��:H�QHHG
WZR�LQWHUIDFHV�KHUH��RQH�IRU�WKH�7HPSODWH�LPSOHPHQWRUV�DQG�RQH�IRU�WKH�DEVWUDFW�VWHS�RI�WKH�DOJRULWKP�

W\SH�0HVVDJH5HWULHYHU�LQWHUIDFH�^�
��0HVVDJH��VWULQJ�
`�

W\SH�7HPSODWH�LQWHUIDFH�^�
���ILUVW���VWULQJ�



���WKLUG���VWULQJ�
���([HFXWH$OJRULWKP�0HVVDJH5HWULHYHU��VWULQJ�
`�

$�7HPSODWH�LPSOHPHQWRU�ZLOO�DFFHSW�D�0HVVDJH5HWULHYHU�LQWHUIDFH�WR�H[HFXWH�DV�SDUW�RI�LWV
H[HFXWLRQ�DOJRULWKP��:H�QHHG�D�W\SH�WKDW�LPSOHPHQWV�WKLV�LQWHUIDFH�FDOOHG�7HPSODWH��ZH�ZLOO�FDOO�LW
7HPSODWH,PSO�

W\SH�7HPSODWH,PSO�VWUXFW^`�
�
IXQF��W�7HPSODWH,PSO��ILUVW���VWULQJ�^�
��UHWXUQ����
`�
�
IXQF��W�7HPSODWH,PSO��WKLUG���VWULQJ�^�
��UHWXUQ����
`�
�
IXQF��W�7HPSODWH,PSO��([HFXWH$OJRULWKP�P�0HVVDJH5HWULHYHU��VWULQJ�^�
��UHWXUQ����
`�

6R�RXU�ILUVW�WHVW�FKHFNV�WKH�IRXUWK�DQG�ILIWK�DFFHSWDQFH�FULWHULD��:H�ZLOO�FUHDWH�WKH�7HVW6WUXFW�W\SH
WKDW�LPSOHPHQWV�WKH�0HVVDJH5HWULHYHU�LQWHUIDFH�UHWXUQLQJ�WKH�VWULQJ�ZRUOG�DQG�KDV�HPEHGGHG�WKH
7HPSODWH�VR�WKDW�LW�FDQ�FDOO�WKH�([HFXWH$OJRULWKP�PHWKRG��,W�ZLOO�DFW�DV�WKH�7HPSODWH�DQG�WKH
DEVWUDFWLRQ�

W\SH�7HVW6WUXFW�VWUXFW�^�
��7HPSODWH�
`�
�
IXQF��P�7HVW6WUXFW��0HVVDJH���VWULQJ�^�
��UHWXUQ��ZRUOG��
`�

)LUVW��ZH�ZLOO�GHILQH�WKH�7HVW6WUXFW�W\SH��,Q�WKLV�FDVH��WKH�SDUW�RI�WKH�DOJRULWKP�GHIHUUHG�WR�XV�LV
JRLQJ�WR�UHWXUQ�WKH�ZRUOG�WH[W��7KLV�LV�WKH�VWULQJ�ZH�ZLOO�ORRN�IRU�ODWHU�LQ�WKH�WHVW�GRLQJ�D�FKHFN�RI�W\SH
�LV�WKH�ZRUG�ZRUOG�SUHVHQW�RQ�WKLV�VWULQJ"��

7DNH�D�FORVH�ORRN��WKH�7HVW6WUXFW�HPEHGV�D�W\SH�FDOOHG�7HPSODWH�ZKLFK�UHSUHVHQWV�WKH�7HPSODWH
SDWWHUQ�RI�RXU�DOJRULWKP�

:KHQ�ZH�LPSOHPHQW�WKH�0HVVDJH���PHWKRG��ZH�DUH�LPSOLFLWO\�LPSOHPHQWLQJ�WKH�0HVVDJH5HWULHYHU
LQWHUIDFH��6R�QRZ�ZH�FDQ�XVH�7HVW6WUXFW�W\SH�DV�D�SRLQWHU�WR�D�0HVVDJH5HWULHYHU�LQWHUIDFH�

IXQF�7HVW7HPSODWHB([HFXWH$OJRULWKP�W�WHVWLQJ�7��^�
��W�5XQ��8VLQJ�LQWHUIDFHV���IXQF�W�WHVWLQJ�7�^�
����V�� �	7HVW6WUXFW^`�
����UHV�� �V�([HFXWH$OJRULWKP�V��
���H[SHFWHG�� ��ZRUOG��
�



����LI��VWULQJV�&RQWDLQV�UHV��H[SHFWHG��^�
������W�(UURUI��([SHFWHG�VWULQJ�
�V
�ZDVQ
W�IRXQG�RQ�UHWXUQHG�VWULQJ?Q���
H[SHFWHG��
����`�
��`��
`�

,Q�WKH�WHVW��ZH�ZLOO�XVH�WKH�W\SH�ZH�KDYH�MXVW�FUHDWHG��:KHQ�ZH�FDOO�WKH�([HFXWH$OJRULWKP�PHWKRG�
ZH�QHHG�WR�SDVV�WKH�0HVVDJH5HWULHYHU�LQWHUIDFH��$V�WKH�7HVW6WUXFW�W\SH�DOVR�LPSOHPHQWV�WKH
0HVVDJH5HWULHYHU�LQWHUIDFH��ZH�FDQ�SDVV�LW�DV�DQ�DUJXPHQW��EXW�WKLV�LV�QRW�PDQGDWRU\��RI�FRXUVH�

7KH�UHVXOW�RI�WKH�([HFXWH$OJRULWKP�PHWKRG��DV�GHILQHG�LQ�WKH�ILIWK�DFFHSWDQFH�FULWHULRQ��PXVW�UHWXUQ
D�VWULQJ�WKDW�FRQWDLQV�WKH�UHWXUQHG�YDOXH�RI�WKH�ILUVW���PHWKRG��WKH�UHWXUQHG�YDOXH�RI�7HVW6WUXFW
�WKH�ZRUOG�VWULQJ��DQG�WKH�UHWXUQHG�YDOXH�RI�WKH�WKLUG���PHWKRG�VHSDUDWHG�E\�D�VSDFH��2XU
LPSOHPHQWDWLRQ�LV�RQ�WKH�VHFRQG�SODFH��WKDW
V�ZK\�ZH�FKHFNHG�WKDW�D�VSDFH�LV�SUHIL[HG�DQG�VXIIL[HG�RQ
WKH�VWULQJ�ZRUOG�

6R��LI�WKH�UHWXUQHG�VWULQJ��ZKHQ�FDOOLQJ�WKH�([HFXWH$OJRULWKP�PHWKRG��GRHVQ
W�FRQWDLQ�WKH�VWULQJ
ZRUOG��WKH�WHVW�IDLOV�

7KLV�LV�HQRXJK�WR�PDNH�WKH�SURMHFW�FRPSLOH�DQG�UXQ�WKH�WHVWV�WKDW�VKRXOG�IDLO�

JR�WHVW��Y���������
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV
����)$,/��7HVW7HPSODWHB([HFXWH$OJRULWKP������V�
��������)$,/��7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV������V�
������WHPSODWHBWHVW�JR�����([SHFWHG�VWULQJ�
�ZRUOG�
�ZDV�QRW�IRXQG�RQ�UHWXUQHG�
VWULQJ
)$,/
H[LW�VWDWXV��
)$,/

7LPH�WR�SDVV�WR�WKH�LPSOHPHQWDWLRQ�RI�WKLV�SDWWHUQ�

,PSOHPHQWLQJ�WKH�7HPSODWH�SDWWHUQ
$V�GHILQHG�LQ�WKH�DFFHSWDQFH�FULWHULD��ZH�KDYH�WR�UHWXUQ�WKH�VWULQJ�KHOOR�LQ�WKH�ILUVW���PHWKRG�DQG
WKH�VWULQJ�WHPSODWH�LQ�WKH�WKLUG���PHWKRG��7KDW
V�SUHWW\�HDV\�WR�LPSOHPHQW�

W\SH�7HPSODWH�VWUXFW^`�
�
IXQF��W�7HPSODWH��ILUVW���VWULQJ�^�
��UHWXUQ��KHOOR��
`�
�
IXQF��W�7HPSODWH��WKLUG���VWULQJ�^�
��UHWXUQ��WHPSODWH��
`�



:LWK�WKLV�LPSOHPHQWDWLRQ��ZH�VKRXOG�EH�FRYHULQJ�WKH�VHFRQG�DQG�WKLUG�DFFHSWDQFH�FULWHULD�DQG
SDUWLDOO\�FRYHULQJ�WKH�ILUVW�FULWHULRQ��HDFK�VWHS�LQ�WKH�DOJRULWKP�PXVW�UHWXUQ�D�VWULQJ��

7R�FRYHU�WKH�ILIWK�DFFHSWDQFH�FULWHULRQ��ZH�GHILQH�DQ�([HFXWH$OJRULWKP�PHWKRG�WKDW�DFFHSWV
WKH�0HVVDJH5HWULHYHU�LQWHUIDFH�DV�DUJXPHQW�DQG�UHWXUQV�WKH�IXOO�DOJRULWKP��D�VLQJOH�VWULQJ�GRQH�E\
MRLQLQJ�WKH�VWULQJV�UHWXUQHG�E\�WKH�ILUVW����0HVVDJH���VWULQJ�DQG�WKLUG���PHWKRGV�

IXQF��W�7HPSODWH��([HFXWH$OJRULWKP�P�0HVVDJH5HWULHYHU��VWULQJ�^�
��UHWXUQ�VWULQJV�-RLQ�>@VWULQJ^W�ILUVW����P�0HVVDJH����W�WKLUG��`��������
`�

7KH�VWULQJV�-RLQ�IXQFWLRQ�KDV�WKH�IROORZLQJ�VLJQDWXUH�

IXQF�-RLQ�>@VWULQJ�VWULQJ��VWULQJ�

,W�WDNHV�DQ�DUUD\�RI�VWULQJV�DQG�MRLQV�WKHP��SODFLQJ�WKH�VHFRQG�DUJXPHQW�EHWZHHQ�HDFK�LWHP�LQ�WKH�DUUD\�
,Q�RXU�FDVH��ZH�FUHDWH�D�VWULQJ�DUUD\�RQ�WKH�IO\�WR�SDVV�LW�DV�WKH�ILUVW�DUJXPHQW��7KHQ�ZH�SDVV�D
ZKLWHVSDFH�DV�WKH�VHFRQG�DUJXPHQW�

:LWK�WKLV�LPSOHPHQWDWLRQ��WKH�WHVWV�PXVW�EH�SDVVLQJ�DOUHDG\�

JR�WHVW��Y���
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP�
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV�
����3$66��7HVW7HPSODWHB([HFXWH$OJRULWKP������V��
��������3$66��7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV������V��
3$66�
RN

7KH�WHVWV�SDVVHG��7KH�WHVW�KDV�FKHFNHG�WKDW�WKH�VWULQJ�ZRUOG�LV�SUHVHQW�LQ�WKH�UHWXUQHG�UHVXOW��ZKLFK�LV
WKH�KHOOR�ZRUOG�WHPSODWH�PHVVDJH��7KH�KHOOR�WH[W�ZDV�WKH�VWULQJ�UHWXUQHG�E\�WKH�ILUVW��
PHWKRG��WKH�ZRUOG�VWULQJ�ZDV�UHWXUQHG�E\�RXU�0HVVDJH5HWULHYHU�LPSOHPHQWDWLRQ��DQG�WHPSODWH
ZDV�WKH�VWULQJ�UHWXUQHG�E\�WKH�WKLUG���PHWKRG��7KH�ZKLWHVSDFHV�DUH�LQVHUWHG�E\�*R
V�VWULQJV�-RLQ
IXQFWLRQ��%XW�DQ\�XVH�RI�WKH�7HPSODWH,PSO�([HFXWH$OJRULWKP�W\SH�ZLOO�DOZD\V�UHWXUQ��KHOOR
>VRPHWKLQJ@�WHPSODWH��LQ�LWV�UHVXOW�

$QRQ\PRXV�IXQFWLRQV
7KLV�LV�QRW�WKH�RQO\�ZD\�WR�DFKLHYH�WKH�7HPSODWH�GHVLJQ�SDWWHUQ��:H�FDQ�DOVR�XVH�DQ�DQRQ\PRXV
IXQFWLRQ�WR�JLYH�RXU�LPSOHPHQWDWLRQ�WR�WKH�([HFXWH$OJRULWKP�PHWKRG�

/HW
V�ZULWH�D�WHVW�LQ�WKH�VDPH�PHWKRG�WKDW�ZDV�XVHG�SUHYLRXVO\�MXVW�DIWHU�WKH�WHVW��PDUNHG�LQ�EROG��

IXQF�7HVW7HPSODWHB([HFXWH$OJRULWKP�W�WHVWLQJ�7��^�
��W�5XQ��8VLQJ�LQWHUIDFHV���IXQF�W�WHVWLQJ�7�^�
����V�� �	7HVW6WUXFW^`�
����UHV�� �V�([HFXWH$OJRULWKP�V��
�
����H[SHFWHG2U(UURU�UHV����ZRUOG����W��



��`��
�
��W�5XQ��8VLQJ�DQRQ\PRXV�IXQFWLRQV���IXQF�W�WHVWLQJ�7�
��^
����
�����P�� �QHZ�$QRQ\PRXV7HPSODWH�
����
�����UHV�� �P�([HFXWH$OJRULWKP�IXQF���VWULQJ�^
������
�������UHWXUQ��ZRUOG�
����
�����`�
����
�����H[SHFWHG2U(UURU�UHV����ZRUOG����W�
��
���`��
`�
�
IXQF�H[SHFWHG2U(UURU�UHV�VWULQJ��H[SHFWHG�VWULQJ��W�WHVWLQJ�7�^�
��LI��VWULQJV�&RQWDLQV�UHV��H[SHFWHG��^�
����W�(UURUI��([SHFWHG�VWULQJ�
�V
�ZDV�QRW�IRXQG�RQ�UHWXUQHG�VWULQJ?Q���
H[SHFWHG��
��`�
`�

2XU�QHZ�WHVW�LV�FDOOHG�8VLQJ�DQRQ\PRXV�IXQFWLRQV��:H�KDYH�DOVR�H[WUDFWHG�WKH�FKHFNLQJ�RQ�WKH�WHVW�WR
DQ�H[WHUQDO�IXQFWLRQ�WR�UHXVH�LW�LQ�WKLV�WHVW��:H�KDYH�FDOOHG�WKLV�IXQFWLRQ�H[SHFWHG2U(UURU�EHFDXVH�LW
ZLOO�IDLO�ZLWK�DQ�HUURU�LI�WKH�H[SHFWHG�YDOXH�LVQ
W�UHFHLYHG�

,Q�RXU�WHVW��ZH�ZLOO�FUHDWH�D�W\SH�FDOOHG�$QRQ\PRXV7HPSODWH�WKDW�UHSODFHV�WKH�SUHYLRXV�7HPSODWH
W\SH��7KH�([HFXWH$OJRULWKP�PHWKRG�RI�WKLV�QHZ�W\SH�DFFHSWV�WKH�IXQF���PHWKRG�VWULQJ�W\SH�WKDW
ZH�FDQ�LPSOHPHQW�GLUHFWO\�LQ�WKH�WHVW�WR�UHWXUQ�WKH�VWULQJ�ZRUOG�

7KH�$QRQ\PRXV7HPSODWH�W\SH�ZLOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

W\SH�$QRQ\PRXV7HPSODWH�VWUXFW^`�
�
IXQF��D�$QRQ\PRXV7HPSODWH��ILUVW���VWULQJ�^�
��UHWXUQ����
`�
�
IXQF��D�$QRQ\PRXV7HPSODWH��WKLUG���VWULQJ�^�
��UHWXUQ����
`�
�
IXQF��D�$QRQ\PRXV7HPSODWH��([HFXWH$OJRULWKP�I�IXQF���VWULQJ��VWULQJ�^�
��UHWXUQ����
`�

7KH�RQO\�GLIIHUHQFH�ZLWK�WKH�7HPSODWH�W\SH�LV�WKDW�WKH�([HFXWH$OJRULWKP�PHWKRG�DFFHSWV�D�IXQFWLRQ
WKDW�UHWXUQV�D�VWULQJ�LQVWHDG�RI�D�0HVVDJH5HWULHYHU�LQWHUIDFH��/HW
V�UXQ�WKH�QHZ�WHVW�



JR�WHVW��Y��
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQV
����)$,/��7HVW7HPSODWHB([HFXWH$OJRULWKP������V�
��������3$66��7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV������V�
��������)$,/��7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQV������V�
������WHPSODWHBWHVW�JR�����([SHFWHG�VWULQJ�
�ZRUOG�
�ZDV�QRW�IRXQG�RQ�UHWXUQHG�
VWULQJ
)$,/
H[LW�VWDWXV��
)$,/

$V�\RX�FDQ�UHDG�LQ�WKH�RXWSXW�RI�WKH�WHVW�H[HFXWLRQ��WKH�HUURU�LV�WKURZQ�RQ�WKH�8VLQJ�DQRQ\PRXV
IXQFWLRQV�WHVW��ZKLFK�LV�ZKDW�ZH�ZHUH�H[SHFWLQJ��1RZ�ZH�ZLOO�ZULWH�WKH�LPSOHPHQWDWLRQ�DV�IROORZV�

W\SH�$QRQ\PRXV7HPSODWH�VWUXFW^`�
�
IXQF��D�$QRQ\PRXV7HPSODWH��ILUVW���VWULQJ�^�
��UHWXUQ��KHOOR��
`�
�
IXQF��D�$QRQ\PRXV7HPSODWH��WKLUG���VWULQJ�^�
��UHWXUQ��WHPSODWH��
`�
�
IXQF��D�$QRQ\PRXV7HPSODWH��([HFXWH$OJRULWKP�I�IXQF���VWULQJ��VWULQJ�^�
��UHWXUQ�VWULQJV�-RLQ�>@VWULQJ^D�ILUVW����I����D�WKLUG��`�������
`�

7KH�LPSOHPHQWDWLRQ�LV�TXLWH�VLPLODU�WR�WKH�RQH�LQ�WKH�7HPSODWH�W\SH��+RZHYHU��QRZ�ZH�KDYH�SDVVHG�D
IXQFWLRQ�FDOOHG�I�WKDW�ZH�ZLOO�XVH�DV�WKH�VHFRQG�LWHP�LQ�WKH�VWULQJ�DUUD\�ZH�XVHG�RQ�-RLQ�IXQFWLRQ��$V
I�LV�VLPSO\�D�IXQFWLRQ�WKDW�UHWXUQV�D�VWULQJ��WKH�RQO\�WKLQJ�ZH�QHHG�WR�GR�ZLWK�LW�LV�WR�H[HFXWH�LW�LQ�WKH
SURSHU�SODFH��WKH�VHFRQG�SRVLWLRQ�LQ�WKH�DUUD\��

5XQ�WKH�WHVWV�DJDLQ�

JR�WHVW��Y��
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQV
����3$66��7HVW7HPSODWHB([HFXWH$OJRULWKP������V�
��������3$66��7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV������V�
��������3$66��7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQV������V�
3$66
RN

$ZHVRPH��1RZ�ZH�NQRZ�WZR�ZD\V�WR�LPSOHPHQW�WKH�7HPSODWH�GHVLJQ�SDWWHUQ�

+RZ�WR�DYRLG�PRGLILFDWLRQV�RQ�WKH�LQWHUIDFH



7KH�SUREOHP�RI�WKH�SUHYLRXV�DSSURDFK�LV�WKDW�QRZ�ZH�KDYH�WZR�WHPSODWHV�WR�PDLQWDLQ�DQG�ZH�FRXOG
HQG�GXSOLFDWLQJ�FRGH��:KDW�FDQ�ZH�GR�LQ�WKH�VLWXDWLRQ�WKDW�ZH�FDQQRW�FKDQJH�WKH�LQWHUIDFH�DUH�ZH
XVLQJ"�2XU�LQWHUIDFH�ZDV�0HVVDJH5HWULHYHU�EXW�ZH�ZDQW�WR�XVH�DQ�DQRQ\PRXV�IXQFWLRQ�QRZ�

:HOO��GR�\RX�UHPHPEHU�WKH�$GDSWHU�GHVLJQ�SDWWHUQ"�:H�MXVW�KDYH�WR�FUHDWH�DQ�$GDSWHU�W\SH�WKDW�
DFFHSWLQJ�D�IXQF���VWULQJ�W\SH��UHWXUQV�DQ�LPSOHPHQWDWLRQ�RI�WKH�0HVVDJH5HWULHYHU�LQWHUIDFH��:H
ZLOO�FDOO�WKLV�W\SH�7HPSODWH$GDSWHU�

W\SH�7HPSODWH$GDSWHU�VWUXFW�^�
��P\)XQF�IXQF���VWULQJ�
`�
�
IXQF��D�7HPSODWH$GDSWHU��0HVVDJH���VWULQJ�^�
��UHWXUQ����
`�
�
IXQF�0HVVDJH5HWULHYHU$GDSWHU�I�IXQF���VWULQJ��0HVVDJH5HWULHYHU�^�
��UHWXUQ�QLO�
`�

$V�\RX�FDQ�VHH��WKH�7HPSODWH$GDSWHU�W\SH�KDV�D�ILHOG�FDOOHG�P\)XQF�ZKLFK�LV�RI�W\SH�IXQF��
VWULQJ��:H�KDYH�DOVR�GHILQHG�DGDSWHU�DV�SULYDWH�EHFDXVH�LW�VKRXOGQ
W�EH�XVHG�ZLWKRXW�D�IXQFWLRQ
GHILQHG�LQ�WKH�P\)XQF�ILHOG��:H�KDYH�FUHDWHG�D�SXEOLF�IXQFWLRQ�FDOOHG�WKH
0HVVDJH5HWULHYHU$GDSWHU�WR�DFKLHYH�WKLV��2XU�WHVW�VKRXOG�ORRN�PRUH�RU�OHVV�OLNH�WKLV�

W�5XQ��8VLQJ�DQRQ\PRXV�IXQFWLRQV�DGDSWHG�WR�DQ�LQWHUIDFH���IXQF�W�WHVWLQJ�7�^�
��PHVVDJH5HWULHYHU�� �0HVVDJH5HWULHYHU$GDSWHU�IXQF���VWULQJ�^�
����UHWXUQ��ZRUOG��
��`��
�
��LI�PHVVDJH5HWULHYHU�  �QLO�^�
����W�)DWDO��&DQ�QRW�FRQWLQXH�ZLWK�D�QLO�0HVVDJH5HWULHYHU���
��`�
�
��WHPSODWH�� �7HPSODWH^`�
��UHV�� �WHPSODWH�([HFXWH$OJRULWKP�PHVVDJH5HWULHYHU��
�
��H[SHFWHG2U(UURU�UHV����ZRUOG����W��
`��

/RRN�DW�WKH�VWDWHPHQW�ZKHUH�ZH�FDOOHG�WKH�0HVVDJH5HWULHYHU$GDSWHU�PHWKRG��:H�SDVVHG�DQ
DQRQ\PRXV�IXQFWLRQ�DV�DQ�DUJXPHQW�GHILQHG�DV�IXQF���VWULQJ��7KHQ��ZH�UHXVH�WKH�SUHYLRXVO\�GHILQHG
7HPSODWH�W\SH�IURP�RXU�ILUVW�WHVW�WR�SDVV�WKH�PHVVDJH5HWULHYHU�YDULDEOH��)LQDOO\��ZH�FKHFNHG�DJDLQ
ZLWK�WKH�H[SHFWHG2U(UURU�PHWKRG��7DNH�D�ORRN�DW�WKH�0HVVDJH5HWULHYHU$GDSWHU�PHWKRG��LW�ZLOO
UHWXUQ�D�IXQFWLRQ�WKDW�KDV�QLO�YDOXH��,I�VWULFWO\�IROORZLQJ�WKH�WHVW�GULYHQ�GHYHORSPHQW�UXOHV��ZH�PXVW�GR
WHVWV�ILUVW�DQG�WKH\�PXVW�QRW�SDVV�EHIRUH�LPSOHPHQWDWLRQ�LV�GRQH��7KDW
V�ZK\�ZH�UHWXUQHG�QLO�RQ�WKH
0HVVDJH5HWULHYHU$GDSWHU�IXQFWLRQ�

6R��OHW
V�UXQ�WKH�WHVWV�



JR�WHVW��Y��
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQV
   �581���
7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQVBDGDSWHGBWRBDQBLQWHUIDFH
����)$,/��7HVW7HPSODWHB([HFXWH$OJRULWKP������V�
��������3$66��7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV������V�
��������3$66��7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQV������V�
��������)$,/��
7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQVBDGDSWHGBWRBDQBLQWHUIDFH�
�����V�
������WHPSODWHBWHVW�JR�����&DQ�QRW�FRQWLQXH�ZLWK�D�QLO�0HVVDJH5HWULHYHU
)$,/
H[LW�VWDWXV��
)$,/

7KH�WHVW�IDLOV�RQ�OLQH����RI�WKH�FRGH�DQG�LW�GRHVQ
W�FRQWLQXH��DJDLQ��GHSHQGLQJ�RQ�KRZ�\RX�ZURWH�\RXU
FRGH��WKH�OLQH�UHSUHVHQWLQJ�\RXU�HUURU�FRXOG�EH�VRPHZKHUH�HOVH���:H�VWRS�WHVW�H[HFXWLRQ�EHFDXVH�ZH
ZLOO�QHHG�D�YDOLG�0HVVDJH5HWULHYHU�LQWHUIDFH�ZKHQ�ZH�FDOO�WKH�([HFXWH$OJRULWKP�PHWKRG�

)RU�WKH�LPSOHPHQWDWLRQ�RI�WKH�DGDSWHU�IRU�RXU�7HPSODWH�SDWWHUQ��ZH�ZLOO�VWDUW�ZLWK
0HVVDJH5HWULHYHU$GDSWHU�PHWKRG�

IXQF�0HVVDJH5HWULHYHU$GDSWHU�I�IXQF���VWULQJ��0HVVDJH5HWULHYHU�^�
��UHWXUQ�	DGDSWHU^P\)XQF��I`�
`�

,W
V�YHU\�HDV\��ULJKW"�<RX�FRXOG�EH�ZRQGHULQJ�ZKDW�KDSSHQV�LI�ZH�SDVV�QLO�YDOXH�IRU�WKH�I�DUJXPHQW�
:HOO��ZH�ZLOO�FRYHU�WKLV�LVVXH�E\�FDOOLQJ�WKH�P\)XQF�IXQFWLRQ�

7KH�DGDSWHU�W\SH�LV�ILQLVKHG�ZLWK�WKLV�LPSOHPHQWDWLRQ�

W\SH�DGDSWHU�VWUXFW�^�
��P\)XQF�IXQF���VWULQJ�
`�
�
IXQF��D�DGDSWHU��0HVVDJH���VWULQJ�^�
��LI�D�P\)XQF�� �QLO�^�
����UHWXUQ�D�P\)XQF���
��`�
�
��UHWXUQ����
`�

:KHQ�FDOOLQJ�WKH�0HVVDJH���IXQFWLRQ��ZH�FKHFN�WKDW�ZH�DFWXDOO\�KDYH�VRPHWKLQJ�VWRUHG�LQ
WKH�P\)XQF�IXQFWLRQ�EHIRUH�FDOOLQJ��,I�QRWKLQJ�ZDV�VWRUHG��ZH�UHWXUQ�DQ�HPSW\�VWULQJ�

1RZ��RXU�WKLUG�LPSOHPHQWDWLRQ�RI�WKH�7HPSODWH�W\SH��XVLQJ�WKH�$GDSWHU�SDWWHUQ��LV�GRQH�

JR�WHVW��Y��



   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV
   �581���7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQV
   �581���
7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQVBDGDSWHGBWRBDQBLQWHUIDFH
����3$66��7HVW7HPSODWHB([HFXWH$OJRULWKP������V�
��������3$66��7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBLQWHUIDFHV������V�
��������3$66��7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQV������V�
��������3$66��
7HVW7HPSODWHB([HFXWH$OJRULWKP�8VLQJBDQRQ\PRXVBIXQFWLRQVBDGDSWHGBWRBDQBLQWHUIDFH�
�����V�
3$66
RN

/RRNLQJ�IRU�WKH�7HPSODWH�SDWWHUQ�LQ�*R
V�VRXUFH�FRGH
7KH�6RUW�SDFNDJH�LQ�*R
V�VRXUFH�FRGH�FDQ�EH�FRQVLGHUHG�D�7HPSODWH�LPSOHPHQWDWLRQ�RI�D�VRUW
DOJRULWKP��$V�GHILQHG�LQ�WKH�SDFNDJH�LWVHOI��WKH�6RUW�SDFNDJH�SURYLGHV�SULPLWLYHV�IRU�VRUWLQJ�VOLFHV
DQG�XVHU�GHILQHG�FROOHFWLRQV�

+HUH��ZH�FDQ�DOVR�ILQG�D�JRRG�H[DPSOH�RI�ZK\�*R�DXWKRUV�DUHQ
W�ZRUULHG�DERXW�LPSOHPHQWLQJ
JHQHULFV��6RUWLQJ�WKH�OLVWV�LV�PD\EH�WKH�EHVW�H[DPSOH�RI�JHQHULF�XVDJH�LQ�RWKHU�ODQJXDJHV��7KH�ZD\�WKDW
*R�GHDOV�ZLWK�WKLV�LV�YHU\�HOHJDQW�WRR�LW�GHDOV�ZLWK�WKLV�LVVXH�ZLWK�DQ�LQWHUIDFH�

W\SH�,QWHUIDFH�LQWHUIDFH�^�
��/HQ���LQW�
��/HVV�L��M�LQW��ERRO�
��6ZDS�L��M�LQW��
`�

7KLV�LV�WKH�LQWHUIDFH�IRU�OLVWV�WKDW�QHHG�WR�EH�VRUWHG�E\�XVLQJ�WKH�VRUW�SDFNDJH��,Q�WKH�ZRUGV�RI�*R
V
DXWKRUV�

�$�W\SH��W\SLFDOO\��LV�D�FROOHFWLRQ�WKDW�VDWLVILHV�VRUW��,QWHUIDFH�FDQ�EH�VRUWHG�E\�WKH�URXWLQHV�LQ
WKLV�SDFNDJH��7KH�PHWKRGV�UHTXLUH�WKDW�WKH�HOHPHQWV�RI�WKH�FROOHFWLRQ�EH�HQXPHUDWHG�E\�DQ
LQWHJHU�LQGH[��

,Q�RWKHU�ZRUGV��ZULWH�D�W\SH�WKDW�LPSOHPHQWV�WKLV�,QWHUIDFH�VR�WKDW�WKH�6RUW�SDFNDJH�FDQ�EH�XVHG�WR
VRUW�DQ\�VOLFH��7KH�VRUWLQJ�DOJRULWKP�LV�WKH�WHPSODWH�DQG�ZH�PXVW�GHILQH�KRZ�WR�UHWULHYH�YDOXHV�LQ�RXU
VOLFH�

,I�ZH�SHHN�LQ�WKH�VRUW�SDFNDJH��ZH�FDQ�DOVR�ILQG�DQ�H[DPSOH�RI�KRZ�WR�XVH�WKH�VRUWLQJ�WHPSODWH�EXW
ZH�ZLOO�FUHDWH�RXU�RZQ�H[DPSOH�

SDFNDJH�PDLQ�
�
LPSRUW���
���VRUW��
���IPW��



��
�
W\SH�0\/LVW�>@LQW�
�
IXQF��P�0\/LVW��/HQ���LQW�^�
��UHWXUQ�OHQ�P��
`�
�
IXQF��P�0\/LVW��6ZDS�L��M�LQW��^�
��P>L@��P>M@� �P>M@��P>L@�
`�
�
IXQF��P�0\/LVW��/HVV�L��M�LQW��ERRO�^�
��UHWXUQ�P>L@���P>M@�
`�

)LUVW��ZH�KDYH�GRQH�D�YHU\�VLPSOH�W\SH�WKDW�VWRUHV�DQ�LQW�OLVW��7KLV�FRXOG�EH�DQ\�NLQG�RI�OLVW��XVXDOO\�D
OLVW�RI�VRPH�NLQG�RI�VWUXFW��7KHQ�ZH�KDYH�LPSOHPHQWHG�WKH�VRUW�,QWHUIDFH�LQWHUIDFH�E\�GHILQLQJ�WKH
/HQ��6ZDS��DQG�/HVV�PHWKRGV�

)LQDOO\��WKH�PDLQ�IXQFWLRQ�FUHDWHV�DQ�XQRUGHUHG�OLVW�RI�QXPEHUV�RI�WKH�0\/LVW�W\SH�

IXQF�PDLQ���^�
��YDU�P\/LVW�0\/LVW� �>@LQW^���������`�
�
��IPW�3ULQWOQ�P\/LVW��
��VRUW�6RUW�P\/LVW��
��IPW�3ULQWOQ�P\/LVW��
`�

:H�SULQW�WKH�OLVW�WKDW�ZH�FUHDWHG��XQRUGHUHG��DQG�WKHQ�ZH�VRUW�LW��WKH�VRUW�6RUW�PHWKRG�DFWXDOO\
PRGLILHV�RXU�YDULDEOH�LQVWHDG�RI�UHWXUQLQJ�D�QHZ�OLVW�VR�EHZDUH����)LQDOO\��ZH�SULQW�DJDLQ�WKH�UHVXOWLQJ
OLVW��7KH�FRQVROH�RXWSXW�RI�WKLV�PDLQ�PHWKRG�LV�WKH�IROORZLQJ�

JR�UXQ�VRUWBH[DPSOH�JR�
>���������@
>���������@

7KH�VRUW�6RUW�IXQFWLRQ�KDV�VRUWHG�RXU�OLVW�LQ�D�WUDQVSDUHQW�ZD\��,W�KDV�D�ORW�RI�FRGH�ZULWWHQ�DQG
GHOHJDWHV�/HQ��6ZDS�DQG�/HVV�PHWKRGV�WR�DQ�LQWHUIDFH��OLNH�ZH�GLG�LQ�RXU�WHPSODWH�GHOHJDWLQJ�WR
WKH�0HVVDJH5HWULHYHU�LQWHUIDFH�

6XPPDUL]LQJ�WKH�7HPSODWH�GHVLJQ�SDWWHUQ
:H�ZDQWHG�WR�SXW�D�ORW�RI�IRFXV�RQ�WKLV�SDWWHUQ�EHFDXVH�LW�LV�YHU\�LPSRUWDQW�ZKHQ�GHYHORSLQJ�OLEUDULHV
DQG�IUDPHZRUNV�DQG�DOORZV�D�ORW�RI�IOH[LELOLW\�DQG�FRQWURO�WR�XVHUV�RI�RXU�OLEUDU\�

:H�KDYH�DOVR�VHHQ�DJDLQ�WKDW�LW
V�YHU\�FRPPRQ�WR�PL[�SDWWHUQV�WR�SURYLGH�IOH[LELOLW\�WR�WKH�XVHUV��QRW
RQO\�LQ�D�EHKDYLRUDO�ZD\�EXW�DOVR�VWUXFWXUDO��7KLV�ZLOO�FRPH�YHU\�KDQG\�ZKHQ�ZRUNLQJ�ZLWK
FRQFXUUHQW�DSSV�ZKHUH�ZH�QHHG�WR�UHVWULFW�DFFHVV�WR�SDUWV�RI�RXU�FRGH�WR�DYRLG�UDFHV�





0HPHQWR�GHVLJQ�SDWWHUQ
/HW
V�QRZ�ORRN�DW�D�SDWWHUQ�ZLWK�D�IDQF\�QDPH��,I�ZH�FKHFN�D�GLFWLRQDU\�WR�VHH�WKH�PHDQLQJ�RI
PHPHQWR��ZH�ZLOO�ILQG�WKH�IROORZLQJ�GHVFULSWLRQ�

�$Q�REMHFW�NHSW�DV�D�UHPLQGHU�RI�D�SHUVRQ�RU�HYHQW��

+HUH��WKH�NH\�ZRUG�LV�UHPLQGHU�DV�ZH�ZLOO�UHPHPEHU�DFWLRQV�ZLWK�WKLV�GHVLJQ�SDWWHUQ�

'HVFULSWLRQ
7KH�PHDQLQJ�RI�PHPHQWR�LV�YHU\�VLPLODU�WR�WKH�IXQFWLRQDOLW\�LW�SURYLGHV�LQ�GHVLJQ�SDWWHUQV��%DVLFDOO\�
ZH
OO�KDYH�D�W\SH�ZLWK�VRPH�VWDWH�DQG�ZH�ZDQW�WR�EH�DEOH�WR�VDYH�PLOHVWRQHV�RI�LWV�VWDWH��+DYLQJ�D
ILQLWH�DPRXQW�RI�VWDWHV�VDYHG��ZH�FDQ�UHFRYHU�WKHP�LI�QHFHVVDU\�IRU�D�YDULHW\�RI�WDVNV�XQGR�RSHUDWLRQV�
KLVWRULF��DQG�VR�RQ�

7KH�0HPHQWR�GHVLJQ�SDWWHUQ�XVXDOO\�KDV�WKUHH�SOD\HUV��XVXDOO\�FDOOHG�DFWRUV��
0HPHQWR��$�W\SH�WKDW�VWRUHV�WKH�W\SH�ZH�ZDQW�WR�VDYH��8VXDOO\��ZH�ZRQ
W�VWRUH�WKH�EXVLQHVV�W\SH
GLUHFWO\�DQG�ZH�SURYLGH�DQ�H[WUD�OD\HU�RI�DEVWUDFWLRQ�WKURXJK�WKLV�W\SH�
2ULJLQDWRU��$�W\SH�WKDW�LV�LQ�FKDUJH�RI�FUHDWLQJ�PHPHQWRV�DQG�VWRULQJ�WKH�FXUUHQW�DFWLYH�VWDWH��:H
VDLG�WKDW�WKH�0HPHQWR�W\SH�ZUDSV�VWDWHV�RI�WKH�EXVLQHVV�W\SH�DQG�ZH�XVH�RULJLQDWRU�DV�WKH�FUHDWRU
RI�PHPHQWRV�
&DUH�7DNHU��$�W\SH�WKDW�VWRUHV�WKH�OLVW�RI�PHPHQWRV�WKDW�FDQ�KDYH�WKH�ORJLF�WR�VWRUH�WKHP�LQ�D
GDWDEDVH�RU�WR�QRW�VWRUH�PRUH�WKDQ�D�VSHFLILHG�QXPEHU�RI�WKHP�

2EMHFWLYHV
0HPHQWR�LV�DOO�DERXW�D�VHTXHQFH�RI�DFWLRQV�RYHU�WLPH��VD\�WR�XQGR�RQH�RU�WZR�RSHUDWLRQV�RU�WR
SURYLGH�VRPH�NLQG�RI�WUDQVDFWLRQDOLW\�WR�VRPH�DSSOLFDWLRQ�

0HPHQWR�SURYLGHV�WKH�IRXQGDWLRQV�IRU�PDQ\�WDVNV��EXW�LWV�PDLQ�REMHFWLYHV�FRXOG�EH�GHILQHG�DV
IROORZV�

&DSWXUH�DQ�REMHFW�VWDWH�ZLWKRXW�PRGLI\LQJ�WKH�REMHFW�LWVHOI
6DYH�D�OLPLWHG�DPRXQW�RI�VWDWHV�VR�ZH�FDQ�UHWULHYH�WKHP�ODWHU

$�VLPSOH�H[DPSOH�ZLWK�VWULQJV
:H�ZLOO�GHYHORS�D�VLPSOH�H[DPSOH�XVLQJ�D�VWULQJ�DV�WKH�VWDWH�ZH�ZDQW�WR�VDYH��7KLV�ZD\��ZH�ZLOO
IRFXV�RQ�WKH�FRPPRQ�0HPHQWR�SDWWHUQ�LPSOHPHQWDWLRQV�EHIRUH�PDNLQJ�LW�D�ELW�PRUH�FRPSOH[�ZLWK�D
QHZ�H[DPSOH�

7KH�VWULQJ��VWRUHG�LQ�D�ILHOG�RI�D�6WDWH�LQVWDQFH��ZLOO�EH�PRGLILHG�DQG�ZH�ZLOO�EH�DEOH�WR�XQGR�WKH
RSHUDWLRQV�GRQH�LQ�WKLV�VWDWH�



5HTXLUHPHQWV�DQG�DFFHSWDQFH�FULWHULD
:H�DUH�FRQVWDQWO\�WDONLQJ�DERXW�VWDWH��DOO�LQ�DOO��WKH�0HPHQWR�SDWWHUQ�LV�DERXW�VWRULQJ�DQG�UHWULHYLQJ
VWDWHV��2XU�DFFHSWDQFH�FULWHULD�PXVW�EH�DOO�DERXW�VWDWHV�

��� :H�QHHG�WR�VWRUH�D�ILQLWH�DPRXQW�RI�VWDWHV�RI�W\SH�VWULQJ�
��� :H�QHHG�D�ZD\�WR�UHVWRUH�WKH�FXUUHQW�VWRUHG�VWDWH�WR�RQH�RI�WKH�VWDWH�OLVW�

:LWK�WKHVH�WZR�VLPSOH�UHTXLUHPHQWV��ZH�FDQ�DOUHDG\�VWDUW�ZULWLQJ�VRPH�WHVWV�IRU�WKLV�H[DPSOH�

8QLW�WHVW
$V�PHQWLRQHG�SUHYLRXVO\��WKH�0HPHQWR�GHVLJQ�SDWWHUQ�LV�XVXDOO\�FRPSRVHG�RI�WKUHH�DFWRUV��VWDWH�
PHPHQWR��DQG�RULJLQDWRU��6R�ZH�ZLOO�QHHG�WKUHH�W\SHV�WR�UHSUHVHQW�WKHVH�DFWRUV�

W\SH�6WDWH�VWUXFW�^�
��'HVFULSWLRQ�VWULQJ�
`�

7KH�6WDWH�W\SH�LV�WKH�FRUH�EXVLQHVV�REMHFW�ZH�ZLOO�EH�XVLQJ�GXULQJ�WKLV�H[DPSOH��,W
V�DQ\�NLQG�RI
REMHFW�WKDW�ZH�ZDQW�WR�WUDFN�

W\SH�PHPHQWR�VWUXFW�^�
��VWDWH�6WDWH�
`�

7KH�PHPHQWR�W\SH�KDV�D�ILHOG�FDOOHG�VWDWH�UHSUHVHQWLQJ�D�VLQJOH�YDOXH�RI�D�6WDWH�W\SH��2XU�VWDWHV
ZLOO�EH�FRQWDLQHUL]HG�ZLWKLQ�WKLV�W\SH�EHIRUH�VWRULQJ�WKHP�LQWR�WKH�FDUH�WDNHU�W\SH��<RX�FRXOG�EH
ZRQGHULQJ�ZK\�ZH�GRQ
W�VWRUH�GLUHFWO\�6WDWH�LQVWDQFHV��%DVLFDOO\��EHFDXVH�LW�ZLOO�FRXSOH�WKH
RULJLQDWRU�DQG�WKH�FDUH7DNHU�WR�WKH�EXVLQHVV�REMHFW�DQG�ZH�ZDQW�WR�KDYH�DV�OLWWOH�FRXSOLQJ�DV
SRVVLEOH��,W�ZLOO�DOVR�EH�OHVV�IOH[LEOH��DV�ZH�ZLOO�VHH�LQ�WKH�VHFRQG�H[DPSOH�

W\SH�RULJLQDWRU�VWUXFW�^�
��VWDWH�6WDWH�
`�
�
IXQF��R�RULJLQDWRU��1HZ0HPHQWR���PHPHQWR�^�
��UHWXUQ�PHPHQWR^`�
`�
�
IXQF��R�RULJLQDWRU��([WUDFW$QG6WRUH6WDWH�P�PHPHQWR��^�
����'RHV�QRWKLQJ�
`�

7KH�RULJLQDWRU�W\SH�DOVR�VWRUHV�D�VWDWH��7KH�RULJLQDWRU�VWUXFW
V�REMHFWV�ZLOO�WDNH�VWDWHV�IURP
PHPHQWRV�DQG�FUHDWH�QHZ�PHPHQWRV�ZLWK�WKHLU�VWRUHG�VWDWH�

7LS



:KDW
V�WKH�GLIIHUHQFH�EHWZHHQ�WKH�RULJLQDWRU�REMHFW�DQG�WKH�0HPHQWR�SDWWHUQ"�:K\�GRQ
W�ZH�XVH
2ULJLQDWRU�SDWWHUQ
V�REMHFW�GLUHFWO\"�:HOO��LI�WKH�0HPHQWR�FRQWDLQV�D�VSHFLILF�VWDWH��WKH
RULJLQDWRU�W\SH�FRQWDLQV�WKH�VWDWH�WKDW�LV�FXUUHQWO\�ORDGHG��$OVR��WR�VDYH�WKH�VWDWH�RI�VRPHWKLQJ�FRXOG
EH�DV�VLPSOH�DV�WR�WDNH�VRPH�YDOXH�RU�DV�FRPSOH[�DV�WR�PDLQWDLQ�WKH�VWDWH�RI�VRPH�GLVWULEXWHG
DSSOLFDWLRQ�

7KH�2ULJLQDWRU�ZLOO�KDYH�WZR�SXEOLF�PHWKRGV��WKH�1HZ0HPHQWR���PHWKRG�DQG�WKH
([WUDFW$QG6WRUH6WDWH�P�PHPHQWR��PHWKRG��7KH�1HZ0HPHQWR�PHWKRG�ZLOO�UHWXUQ�D�QHZ�0HPHQWR
EXLOW�ZLWK�RULJLQDWRU�FXUUHQW�6WDWH�YDOXH��7KH�([WUDFW$QG6WRUH6WDWH�PHWKRG�ZLOO�WDNH�WKH�VWDWH
RI�D�0HPHQWR�DQG�VWRUH�LW�LQ�WKH�2ULJLQDWRU
V�VWDWH�ILHOG�

W\SH�FDUH7DNHU�VWUXFW�^�
��PHPHQWR/LVW�>@PHPHQWR�
`�
�
IXQF��F�FDUH7DNHU��$GG�P�PHPHQWR��^�
����'RHV�QRWKLQJ�
`�
�
IXQF��F�FDUH7DNHU��0HPHQWR�L�LQW���PHPHQWR��HUURU��^�
��UHWXUQ�PHPHQWR^`��IPW�(UURUI��1RW�LPSOHPHQWHG�\HW���
`�

7KH�FDUH7DNHU�W\SH�VWRUHV�WKH�0HPHQWR�OLVW�ZLWK�DOO�WKH�VWDWHV�ZH�QHHG�WR�VDYH��,W�DOVR�VWRUHV�DQ�$GG
PHWKRG�WR�LQVHUW�D�QHZ�0HPHQWR�RQ�WKH�OLVW�DQG�D�0HPHQWR�UHWULHYHU�WKDW�WDNHV�DQ�LQGH[�RQ�WKH
0HPHQWR�OLVW�

6R�OHW
V�VWDUW�ZLWK�WKH�$GG�PHWKRG�RI�WKH�FDUH7DNHU�W\SH��7KH�$GG�PHWKRG�PXVW�WDNH�D�PHPHQWR�REMHFW
DQG�DGG�LW�WR�WKH�FDUH7DNHU�REMHFW
V�OLVW�RI�0HPHQWRV�

IXQF�7HVW&DUH7DNHUB$GG�W�WHVWLQJ�7��^�
��RULJLQDWRU�� �RULJLQDWRU^`�
��RULJLQDWRU�VWDWH� �6WDWH^'HVFULSWLRQ��,GOH�`�
�
��FDUH7DNHU�� �FDUH7DNHU^`�
��PHP�� �RULJLQDWRU�1HZ0HPHQWR���
��LI�PHP�VWDWH�'HVFULSWLRQ�� ��,GOH��^�
����W�(UURU��([SHFWHG�VWDWH�ZDV�QRW�IRXQG���
��`�

$W�WKH�EHJLQQLQJ�RI�RXU�WHVW��ZH�FUHDWHG�WZR�EDVLF�DFWRUV�IRU�PHPHQWR��WKH�RULJLQDWRU�DQG�WKH
FDUH7DNHU��:H�VHW�D�ILUVW�VWDWH�RQ�WKH�RULJLQDWRU�ZLWK�WKH�GHVFULSWLRQ�,GOH�

7KHQ��ZH�FUHDWH�WKH�ILUVW�0HPHQWR�FDOOLQJ�WKH�1HZ0HPHQWR�PHWKRG��7KLV�VKRXOG�ZUDS�WKH�FXUUHQW
RULJLQDWRU
V�VWDWH�LQ�D�PHPHQWR�W\SH��2XU�ILUVW�FKHFN�LV�YHU\�VLPSOH��WKH�VWDWH�GHVFULSWLRQ�RI�WKH
UHWXUQHG�0HPHQWR�PXVW�EH�OLNH�WKH�VWDWH�GHVFULSWLRQ�ZH�SDVV�WR�WKH�RULJLQDWRU��WKDW�LV�
WKH�,GOH�GHVFULSWLRQ�

7KH�ODVW�VWHS�WR�FKHFN�ZKHWKHU�RXU�0HPHQWR
V�$GG�PHWKRG�ZRUNV�FRUUHFWO\�LV�WR�VHH�ZKHWKHU�WKH



0HPHQWR�OLVW�KDV�JURZQ�DIWHU�DGGLQJ�RQH�LWHP�

��FXUUHQW/HQ�� �OHQ�FDUH7DNHU�PHPHQWR/LVW��
��FDUH7DNHU�$GG�PHP��
�
��LI�OHQ�FDUH7DNHU�PHPHQWR/LVW��� �FXUUHQW/HQ���^�
����W�(UURU��1R�QHZ�HOHPHQWV�ZHUH�DGGHG�RQ�WKH�OLVW���
��`�

:H�DOVR�KDYH�WR�WHVW�WKH�0HPHQWR�LQW��PHPHQWR�PHWKRG��7KLV�VKRXOG�WDNH�D�PHPHQWR�YDOXH�IURP�WKH
FDUH7DNHU�OLVW��,W�WDNHV�WKH�LQGH[�\RX�ZDQW�WR�UHWULHYH�IURP�WKH�OLVW�VR��DV�XVXDO�ZLWK�OLVWV��ZH�PXVW
FKHFN�WKDW�LW�EHKDYHV�FRUUHFWO\�DJDLQVW�QHJDWLYH�QXPEHUV�DQG�RXW�RI�LQGH[�YDOXHV�

IXQF�7HVW&DUH7DNHUB0HPHQWR�W�WHVWLQJ�7��^�
��RULJLQDWRU�� �RULJLQDWRU^`�
��FDUH7DNHU�� �FDUH7DNHU^`�
�
��RULJLQDWRU�VWDWH� �6WDWH^�,GOH�`�
��FDUH7DNHU�$GG�RULJLQDWRU�1HZ0HPHQWR����

:H�KDYH�WR�VWDUW�OLNH�ZH�GLG�LQ�RXU�SUHYLRXV�WHVW��FUHDWLQJ�DQ�RULJLQDWRU�DQG�FDUH7DNHU�REMHFWV
DQG�DGGLQJ�WKH�ILUVW�0HPHQWR�WR�WKH�FDUHWDNHU�

��PHP��HUU�� �FDUH7DNHU�0HPHQWR����
��LI�HUU�� �QLO�^�
����W�)DWDO�HUU��
��`�
�
��LI�PHP�VWDWH�'HVFULSWLRQ�� ��,GOH��^�
����W�(UURU��8QH[SHFWHG�VWDWH���
��`�

2QFH�ZH�KDYH�WKH�ILUVW�REMHFW�RQ�WKH�FDUH7DNHU�REMHFW��ZH�FDQ�DVN�IRU�LW
XVLQJ�FDUH7DNHU�0HPHQWR�����,QGH[���RQ�WKH�0HPHQWR�LQW��PHWKRG�UHWULHYHV�WKH�ILUVW�LWHP�RQ�WKH
VOLFH��UHPHPEHU�WKDW�VOLFHV�VWDUW�ZLWK�����1R�HUURU�VKRXOG�EH�UHWXUQHG�EHFDXVH�ZH�KDYH�DOUHDG\�DGGHG
D�YDOXH�WR�WKH�FDUHWDNHU�REMHFW�

7KHQ��DIWHU�UHWULHYLQJ�WKH�ILUVW�PHPHQWR��ZH�FKHFNHG�WKDW�WKH�GHVFULSWLRQ�PDWFKHV�WKH�RQH�WKDW�ZH
SDVVHG�DW�WKH�EHJLQQLQJ�RI�WKH�WHVW�

��PHP��HUU� �FDUH7DNHU�0HPHQWR�����
��LI�HUU�  �QLO�^�
����W�)DWDO��$Q�HUURU�LV�H[SHFWHG�ZKHQ�DVNLQJ�IRU�D�QHJDWLYH�QXPEHU�EXW�QR�HUURU�
ZDV�IRXQG���
��`�
`�

7KH�ODVW�VWHS�RQ�WKLV�WHVW�LQYROYHV�XVLQJ�D�QHJDWLYH�QXPEHU�WR�UHWULHYH�VRPH�YDOXH��,Q�WKLV�FDVH��DQ
HUURU�PXVW�EH�UHWXUQHG�WKDW�VKRZV�WKDW�QR�QHJDWLYH�QXPEHUV�FDQ�EH�XVHG��,W�LV�DOVR�SRVVLEOH�WR�UHWXUQ
WKH�ILUVW�LQGH[�ZKHQ�\RX�SDVV�QHJDWLYH�QXPEHUV�EXW�KHUH�ZH�ZLOO�UHWXUQ�DQ�HUURU�



7KH�ODVW�IXQFWLRQ�WR�FKHFN�LV�WKH�([WUDFW$QG6WRUH6WDWH�PHWKRG��7KLV�IXQFWLRQ�PXVW�WDNH�D�0HPHQWR
DQG�H[WUDFW�DOO�LWV�VWDWH�LQIRUPDWLRQ�WR�VHW�LW�LQ�WKH�2ULJLQDWRU�REMHFW�

IXQF�7HVW2ULJLQDWRUB([WUDFW$QG6WRUH6WDWH�W�WHVWLQJ�7��^�
��RULJLQDWRU�� �RULJLQDWRU^VWDWH�6WDWH^�,GOH�``�
��LGOH0HPHQWR�� �RULJLQDWRU�1HZ0HPHQWR���
�
��RULJLQDWRU�([WUDFW$QG6WRUH6WDWH�LGOH0HPHQWR��
��LI�RULJLQDWRU�VWDWH�'HVFULSWLRQ�� ��,GOH��^�
����W�(UURU��8QH[SHFWHG�VWDWH�IRXQG���
��`�
`�

7KLV�WHVW�LV�VLPSOH��:H�FUHDWH�D�GHIDXOW�RULJLQDWRU�YDULDEOH�ZLWK�DQ�,GOH�VWDWH��7KHQ��ZH�UHWULHYH�D
QHZ�0HPHQWR�REMHFW�WR�XVH�LW�ODWHU��:H�FKDQJH�WKH�VWDWH�RI�WKH�RULJLQDWRU�YDULDEOH�WR
WKH�:RUNLQJ�VWDWH�WR�HQVXUH�WKDW�WKH�QHZ�VWDWH�ZLOO�EH�ZULWWHQ�

)LQDOO\��ZH�KDYH�WR�FDOO�WKH�([WUDFW$QG6WRUH6WDWH�PHWKRG�ZLWK�WKH�LGOH0HPHQWR�YDULDEOH��7KLV
VKRXOG�UHVWRUH�WKH�VWDWH�RI�WKH�RULJLQDWRU�WR�WKH�LGOH0HPHQWR�VWDWH
V�YDOXH��VRPHWKLQJ�WKDW�ZH�FKHFNHG
LQ�WKH�ODVW�LI�VWDWHPHQW�

1RZ�LW
V�WLPH�WR�UXQ�WKH�WHVWV�

JR�WHVW��Y�����������
   �581���7HVW&DUH7DNHUB$GG
����)$,/��7HVW&DUH7DNHUB$GG������V�
��PHPHQWRBWHVW�JR�����([SHFWHG�VWDWH�ZDV�QRW�IRXQG
��PHPHQWRBWHVW�JR�����1R�QHZ�HOHPHQWV�ZHUH�DGGHG�RQ�WKH�OLVW
   �581���7HVW&DUH7DNHUB0HPHQWR
����)$,/��7HVW&DUH7DNHUB0HPHQWR������V�
��PHPHQWRBWHVW�JR�����1RW�LPSOHPHQWHG�\HW
   �581���7HVW2ULJLQDWRUB([WUDFW$QG6WRUH6WDWH
����)$,/��7HVW2ULJLQDWRUB([WUDFW$QG6WRUH6WDWH������V�
��PHPHQWRBWHVW�JR�����8QH[SHFWHG�VWDWH�IRXQG
)$,/
H[LW�VWDWXV��
)$,/

%HFDXVH�WKH�WKUHH�WHVWV�IDLO��ZH�FDQ�FRQWLQXH�ZLWK�WKH�LPSOHPHQWDWLRQ�

,PSOHPHQWLQJ�WKH�0HPHQWR�SDWWHUQ
7KH�0HPHQWR�SDWWHUQ
V�LPSOHPHQWDWLRQ�LV�XVXDOO\�YHU\�VLPSOH�LI�\RX�GRQ
W�JHW�WRR�FUD]\��7KH�WKUHH
DFWRUV��PHPHQWR��RULJLQDWRU��DQG�FDUH�WDNHU��KDYH�D�YHU\�GHILQHG�UROH�LQ�WKH�SDWWHUQ�DQG�WKHLU
LPSOHPHQWDWLRQ�LV�YHU\�VWUDLJKWIRUZDUG�

W\SH�RULJLQDWRU�VWUXFW�^�
��VWDWH�6WDWH�
`�
�



IXQF��R�RULJLQDWRU��1HZ0HPHQWR���PHPHQWR�^�
��UHWXUQ�PHPHQWR^VWDWH��R�VWDWH`�
`�
�
IXQF��R�RULJLQDWRU��([WUDFW$QG6WRUH6WDWH�P�PHPHQWR��^�
��R�VWDWH� �P�VWDWH�
`�

7KH�2ULJLQDWRU�REMHFW�QHHGV�WR�UHWXUQ�D�QHZ�YDOXHV�RI�0HPHQWR�W\SHV�ZKHQ�FDOOLQJ�WKH�1HZ0HPHQWR
PHWKRG��,W�DOVR�QHHGV�WR�VWRUH�WKH�YDOXH�RI�D�PHPHQWR�REMHFW�LQ�WKH�VWDWH�ILHOG�RI�WKH�VWUXFW�DV�QHHGHG
IRU�WKH�([WUDFW$QG6WRUH6WDWH�PHWKRG�

W\SH�FDUH7DNHU�VWUXFW�^�
��PHPHQWR/LVW�>@PHPHQWR�
`�
�
IXQF��F�FDUH7DNHU��3XVK�P�PHPHQWR��^�
��F�PHPHQWR/LVW� �DSSHQG�F�PHPHQWR/LVW��P��
`�
�
IXQF��F�FDUH7DNHU��0HPHQWR�L�LQW���PHPHQWR��HUURU��^�
��LI�OHQ�F�PHPHQWR/LVW����L�__�L�����^�
����UHWXUQ�PHPHQWR^`��IPW�(UURUI��,QGH[�QRW�IRXQG?Q���
��`�
��UHWXUQ�F�PHPHQWR/LVW>L@��QLO�
`�

7KH�FDUH7DNHU�W\SH�LV�DOVR�VWUDLJKWIRUZDUG��:KHQ�ZH�FDOO�WKH�$GG�PHWKRG��ZH�RYHUZULWH�WKH
PHPHQWR/LVW�ILHOG�E\�FDOOLQJ�WKH�DSSHQG�PHWKRG�ZLWK�WKH�YDOXH�SDVVHG�LQ�WKH�DUJXPHQW��7KLV�FUHDWHV
D�QHZ�OLVW�ZLWK�WKH�QHZ�YDOXH�LQFOXGHG�

:KHQ�FDOOLQJ�WKH�0HPHQWR�PHWKRG��ZH�KDYH�WR�GR�D�FRXSOH�RI�FKHFNV�EHIRUHKDQG��,Q�WKLV�FDVH��ZH
FKHFN�WKDW�WKH�LQGH[�LV�QRW�RXWVLGH�RI�WKH�UDQJH�RI�WKH�VOLFH�DQG�WKDW�WKH�LQGH[�LV�QRW�D�QHJDWLYH�QXPEHU
LQ�WKH�LI�VWDWHPHQW��LQ�ZKLFK�FDVH�ZH�UHWXUQ�DQ�HUURU��,I�HYHU\WKLQJ�JRHV�ILQH��LW�MXVW�UHWXUQV�WKH
VSHFLILHG�PHPHQWR�REMHFW�DQG�QR�HUURUV�

7LS

$�QRWH�DERXW�PHWKRG�DQG�IXQFWLRQ�QDPLQJ�FRQYHQWLRQV��<RX�FRXOG�ILQG�VRPH�SHRSOH�WKDW�OLNH�WR�JLYH
VOLJKWO\�PRUH�GHVFULSWLYH�QDPHV�WR�PHWKRGV�VXFK�DV�0HPHQWR��$Q�H[DPSOH�ZRXOG�EH�WR�XVH�D�QDPH
VXFK�DV�0HPHQWR2U(UURU�PHWKRG��FOHDUO\�VKRZLQJ�WKDW�\RX�UHWXUQ�WZR�REMHFWV�ZKHQ�FDOOLQJ�WKLV
IXQFWLRQ�RU�HYHQ�*HW0HPHQWR2U(UURU�PHWKRG��7KLV�FRXOG�EH�D�YHU\�H[SOLFLW�DSSURDFK�IRU�QDPLQJ�DQG
LW
V�QRW�QHFHVVDULO\�EDG��EXW�\RX�ZRQ
W�ILQG�LW�YHU\�FRPPRQ�LQ�*R
V�VRXUFH�FRGH�

7LPH�WR�FKHFN�WKH�WHVW�UHVXOWV�

JR�WHVW��Y��
   �581���7HVW&DUH7DNHUB$GG
����3$66��7HVW&DUH7DNHUB$GG������V�
   �581���7HVW&DUH7DNHUB0HPHQWR
����3$66��7HVW&DUH7DNHUB0HPHQWR������V�



   �581���7HVW2ULJLQDWRUB([WUDFW$QG6WRUH6WDWH
����3$66��7HVW2ULJLQDWRUB([WUDFW$QG6WRUH6WDWH������V�
3$66
RN

7KDW�ZDV�HQRXJK�WR�UHDFK������RI�FRYHUDJH��:KLOH�WKLV�LV�IDU�IURP�EHLQJ�D�SHUIHFW�PHWULF��DW�OHDVW�ZH
NQRZ�WKDW�ZH�DUH�UHDFKLQJ�HYHU\�FRUQHU�RI�RXU�VRXUFH�FRGH�DQG�WKDW�ZH�KDYHQ
W�FKHDWHG�LQ�RXU�WHVWV�WR
DFKLHYH�LW�

$QRWKHU�H[DPSOH�XVLQJ�WKH�&RPPDQG�DQG�)DFDGH
SDWWHUQV
7KH�SUHYLRXV�H[DPSOH�LV�JRRG�DQG�VLPSOH�HQRXJK�WR�XQGHUVWDQG�WKH�IXQFWLRQDOLW\�RI�WKH�0HPHQWR
SDWWHUQ��+RZHYHU��LW�LV�PRUH�FRPPRQO\�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�&RPPDQG�SDWWHUQ�DQG�D�VLPSOH
)DFDGH�SDWWHUQ�

7KH�LGHD�LV�WR�XVH�D�&RPPDQG�SDWWHUQ�WR�HQFDSVXODWH�D�VHW�RI�GLIIHUHQW�W\SHV�RI�VWDWHV��WKRVH�WKDW
LPSOHPHQW�D�&RPPDQG�LQWHUIDFH��DQG�SURYLGH�D�VPDOO�IDFDGH�WR�DXWRPDWH�WKH�LQVHUWLRQ�LQ�WKH
FDUHWDNHU�REMHFW�

:H�DUH�JRLQJ�WR�GHYHORS�D�VPDOO�H[DPSOH�RI�D�K\SRWKHWLFDO�DXGLR�PL[HU��:H�DUH�JRLQJ�WR�XVH�WKH�VDPH
0HPHQWR�SDWWHUQ�WR�VDYH�WZR�W\SHV�RI�VWDWHV��9ROXPH�DQG�0XWH��7KH�9ROXPH�VWDWH�LV�JRLQJ�WR�EH�D�E\WH
W\SH�DQG�WKH�0XWH�VWDWH�D�%RROHDQ�W\SH��:H�ZLOO�XVH�WZR�FRPSOHWHO\�GLIIHUHQW�W\SHV�WR�VKRZ�WKH
IOH[LELOLW\�RI�WKLV�DSSURDFK��DQG�LWV�GUDZEDFNV��

$V�D�VLGH�QRWH��ZH�FDQ�DOVR�VKLS�HDFK�&RPPDQG�LQWHUIDFH�ZLWK�WKHLU�RZQ�VHULDOL]DWLRQ�PHWKRGV�RQ�WKH
LQWHUIDFH��7KLV�ZD\��ZH�FDQ�JLYH�WKH�DELOLW\�WR�WKH�FDUHWDNHU�WR�VWRUH�VWDWHV�LQ�VRPH�NLQG�RI�VWRUDJH
ZLWKRXW�UHDOO\�NQRZLQJ�ZKDW
V�VWRULQJ�

2XU�&RPPDQG�LQWHUIDFH�LV�JRLQJ�WR�KDYH�RQH�PHWKRG�WR�UHWXUQ�WKH�YDOXH�RI�LWV�LPSOHPHQWHU��,W
V�YHU\
VLPSOH��HYHU\�FRPPDQG�LQ�RXU�DXGLR�PL[HU�WKDW�ZH�ZDQW�WR�XQGR�ZLOO�KDYH�WR�LPSOHPHQW�WKLV
LQWHUIDFH�

W\SH�&RPPDQG�LQWHUIDFH�^�
��*HW9DOXH���LQWHUIDFH^`�
`�

7KHUH�LV�VRPHWKLQJ�LQWHUHVWLQJ�LQ�WKLV�LQWHUIDFH��7KH�*HW9DOXH�PHWKRG�UHWXUQV�DQ�LQWHUIDFH�WR�D�YDOXH�
7KLV�DOVR�PHDQV�WKDW�WKH�UHWXUQ�W\SH�RI�WKLV�PHWKRG�LV����ZHOO����XQW\SHG"�1RW�UHDOO\��EXW�LW�UHWXUQV�DQ
LQWHUIDFH�WKDW�FDQ�EH�D�UHSUHVHQWDWLRQ�RI�DQ\�W\SH�DQG�ZH�ZLOO�QHHG�WR�W\SHFDVW�LW�ODWHU�LI�ZH�ZDQW�WR
XVH�LWV�VSHFLILF�W\SH��1RZ�ZH�KDYH�WR�GHILQH�WKH�9ROXPH�DQG�0XWH�W\SHV�DQG�LPSOHPHQW�WKH�&RPPDQG
LQWHUIDFH�

W\SH�9ROXPH�E\WH�
�
IXQF��Y�9ROXPH��*HW9DOXH���LQWHUIDFH^`�^�



��UHWXUQ�Y�
`�
�
W\SH�0XWH�ERRO�
�
IXQF��P�0XWH��*HW9DOXH���LQWHUIDFH^`�^�
��UHWXUQ�P�
`�

7KH\�DUH�ERWK�TXLWH�HDV\�LPSOHPHQWDWLRQV��+RZHYHU��WKH�0XWH�W\SH�ZLOO�UHWXUQ�D�ERRO�W\SH�RQ�WKH
*HW9DOXH���PHWKRG�DQG�9ROXPH�ZLOO�UHWXUQ�D�E\WH�W\SH�

$V�LQ�WKH�SUHYLRXV�H[DPSOH��ZH
OO�QHHG�D�0HPHQWR�W\SH�WKDW�ZLOO�KROG�D�&RPPDQG��,Q�RWKHU�ZRUGV��LW
ZLOO�VWRUH�D�SRLQWHU�WR�D�0XWH�RU�D�9ROXPH�W\SH�

W\SH�0HPHQWR�VWUXFW�^�
��PHPHQWR�&RPPDQG�
`�

7KH�RULJLQDWRU�W\SH�ZRUNV�DV�LQ�WKH�SUHYLRXV�H[DPSOH�EXW�XVHV�WKH�&RPPDQG�NH\ZRUG�LQVWHDG�RI�WKH
VWDWH�NH\ZRUG�

W\SH�RULJLQDWRU�VWUXFW�^�
��&RPPDQG�&RPPDQG�
`�
�
IXQF��R�RULJLQDWRU��1HZ0HPHQWR���0HPHQWR�^�
��UHWXUQ�0HPHQWR^PHPHQWR��R�&RPPDQG`�
`�
�
IXQF��R�RULJLQDWRU��([WUDFW$QG6WRUH&RPPDQG�P�0HPHQWR��^�
��R�&RPPDQG� �P�PHPHQWR�
`�

$QG�WKH�FDUHWDNHU�REMHFW�LV�DOPRVW�WKH�VDPH��EXW�WKLV�WLPH�ZH
OO�XVH�D�VWDFN�LQVWHDG�RI�D�VLPSOH�OLVW
DQG�ZH�ZLOO�VWRUH�D�FRPPDQG�LQVWHDG�RI�D�VWDWH�

W\SH�FDUH7DNHU�VWUXFW�^�
��PHPHQWR/LVW�>@0HPHQWR�
`�
�
IXQF��F�FDUH7DNHU��$GG�P�0HPHQWR��^�
��F�PHPHQWR/LVW� �DSSHQG�F�PHPHQWR/LVW��P��
`�
�
IXQF��F�FDUH7DNHU��3RS���0HPHQWR�^�
��LI�OHQ�F�PHPHQWR6WDFN��!���^�
����WHPS0HPHQWR�� �F�PHPHQWR6WDFN>OHQ�F�PHPHQWR6WDFN���@�
����F�PHPHQWR6WDFN� �F�PHPHQWR6WDFN>��OHQ�F�PHPHQWR6WDFN���@�
����UHWXUQ�WHPS0HPHQWR�
��`�
�
��UHWXUQ�0HPHQWR^`�



`�

+RZHYHU��RXU�0HPHQWR�OLVW�LV�UHSODFHG�ZLWK�D�3RS�PHWKRG��,W�DOVR�UHWXUQV�D�PHPHQWR�REMHFW�EXW�LW�ZLOO
UHWXUQ�WKHP�DFWLQJ�DV�D�VWDFN��ODVW�WR�HQWHU��ILUVW�WR�JR�RXW���6R��ZH�WDNH�WKH�ODVW�HOHPHQW�RQ�WKH�VWDFN
DQG�VWRUH�LW�LQ�WKH�WHPS0HPHQWR�YDULDEOH��7KHQ�ZH�UHSODFH�WKH�VWDFN�ZLWK�D�QHZ�YHUVLRQ�WKDW�GRHVQ
W
FRQWDLQ�WKH�ODVW�HOHPHQW�RQ�WKH�QH[W�OLQH��)LQDOO\��ZH�UHWXUQ�WKH�WHPS0HPHQWR�YDULDEOH�

8QWLO�QRZ��HYHU\WKLQJ�ORRNV�DOPRVW�OLNH�LQ�WKH�SUHYLRXV�H[DPSOH��:H�DOVR�WDONHG�DERXW�DXWRPDWLQJ
VRPH�WDVNV�E\�XVLQJ�WKH�)DFDGH�SDWWHUQ��VR�OHW
V�GR�LW��7KLV�LV�JRLQJ�WR�EH�FDOOHG�WKH�0HPHQWR)DFDGH
W\SH�DQG�ZLOO�KDYH�WKH�6DYH6HWWLQJV�DQG�5HVWRUH6HWWLQJV�PHWKRGV��7KH�6DYH6HWWLQJV�PHWKRG
WDNHV�D�&RPPDQG��VWRUHV�LW�LQ�DQ�LQQHU�RULJLQDWRU��DQG�VDYHV�LW�LQ�DQ�LQQHU�FDUH7DNHU�ILHOG��7KH
5HVWRUH6HWWLQJV�PHWKRG�PDNHV�WKH�RSSRVLWH�IORZ�UHVWRUHV�DQ�LQGH[�RI�WKH�FDUH7DNHU�DQG�UHWXUQV
WKH�&RPPDQG�LQVLGH�WKH�0HPHQWR�REMHFW�

W\SH�0HPHQWR)DFDGH�VWUXFW�^�
��RULJLQDWRU�RULJLQDWRU�
��FDUH7DNHU��FDUH7DNHU�
`�
�
IXQF��P�0HPHQWR)DFDGH��6DYH6HWWLQJV�V�&RPPDQG��^�
��P�RULJLQDWRU�&RPPDQG� �V�
��P�FDUH7DNHU�$GG�P�RULJLQDWRU�1HZ0HPHQWR����
`�
�
IXQF��P�0HPHQWR)DFDGH��5HVWRUH6HWWLQJV�L�LQW��&RPPDQG�^�
��P�RULJLQDWRU�([WUDFW$QG6WRUH&RPPDQG�P�FDUH7DNHU�0HPHQWR�L���
��UHWXUQ�P�RULJLQDWRU�&RPPDQG�
`�

2XU�)DFDGH�SDWWHUQ�ZLOO�KROG�WKH�FRQWHQWV�RI�WKH�RULJLQDWRU�DQG�WKH�FDUH�WDNHU�DQG�ZLOO�SURYLGH�WKRVH
WZR�HDV\�WR�XVH�PHWKRGV�WR�VDYH�DQG�UHVWRUH�VHWWLQJV�

6R��KRZ�GR�ZH�XVH�WKLV"

IXQF�PDLQ��^�
��P�� �0HPHQWR)DFDGH^`�
�
��P�6DYH6HWWLQJV�9ROXPH�����
��P�6DYH6HWWLQJV�0XWH�IDOVH���

)LUVW��ZH�JHW�D�YDULDEOH�ZLWK�D�)DFDGH�SDWWHUQ��=HUR�YDOXH�LQLWLDOL]DWLRQ�ZLOO�JLYH�XV�]HUR�YDOXHG
RULJLQDWRU�DQG�FDUHWDNHU�REMHFWV��7KH\�GRQ
W�KDYH�DQ\�XQH[SHFWHG�ILHOG�VR�HYHU\WKLQJ�ZLOO
LQLWLDOL]H�FRUUHFWO\��LI�DQ\�RI�WKHP�KDG�D�SRLQWHU��IRU�H[DPSOH��LW�ZRXOG�EH�LQLWLDOL]HG�WR�QLO�DV
PHQWLRQHG�LQ�WKH�=HUR�LQLWLDOL]DWLRQ�VHFWLRQ�RI�&KDSWHU����5HDG\����6WHDG\����*R���

:H�FUHDWH�D�9ROXPH�YDOXH�ZLWK�9ROXPH����DQG��\HV��ZH�KDYH�XVHG�SDUHQWKHVHV��7KH�9ROXPH�W\SH
GRHV�QRW�KDYH�DQ\�LQQHU�ILHOG�OLNH�VWUXFWV�VR�ZH�FDQQRW�XVH�FXUO\�EUDFHV�WR�VHW�LWV�YDOXH��7KH�ZD\�WR�VHW
LW�LV�WR�XVH�SDUHQWKHVHV��RU�FUHDWH�D�SRLQWHU�WR�WKH�W\SH�9ROXPH�DQG�WKHQ�VHW�WKH�YDOXH�RI�WKH�SRLQWHG
VSDFH���:H�DOVR�VDYH�D�YDOXH�RI�WKH�W\SH�0XWH�XVLQJ�WKH�)DFDGH�SDWWHUQ�



:H�GRQ
W�NQRZ�ZKDW�&RPPDQG�W\SH�LV�UHWXUQHG�KHUH��VR�ZH�QHHG�WR�PDNH�D�W\SH�DVVHUWLRQ��:H�ZLOO
PDNH�D�VPDOO�IXQFWLRQ�WR�KHOS�XV�ZLWK�WKLV�WKDW�FKHFNV�WKH�W\SH�DQG�SULQWV�DQ�DSSURSULDWH�YDOXH�

IXQF�DVVHUW$QG3ULQW�F�&RPPDQG�^�
��VZLWFK�FDVW�� �F��W\SH��^�
��FDVH�9ROXPH��
����IPW�3ULQWI��9ROXPH�?W�G?Q���FDVW��
��FDVH�0XWH��
����IPW�3ULQWI��0XWH�?W�W?Q���FDVW��
��`�
`�

7KH�DVVHUW$QG3ULQW�PHWKRG�WDNHV�D�&RPPDQG�W\SH�DQG�FDVWV�LW�WR�WKH�WZR�SRVVLEOH�W\SHV�9ROXPH�RU
0XWH��,Q�HDFK�FDVH��LW�SULQWV�D�PHVVDJH�WR�WKH�FRQVROH�ZLWK�D�SHUVRQDOL]HG�PHVVDJH��1RZ�ZH�FDQ
FRQWLQXH�DQG�ILQLVK�WKH�PDLQ�IXQFWLRQ��ZKLFK�ZLOO�ORRN�OLNH�WKLV�

IXQF�PDLQ���^�
��P�� �0HPHQWR)DFDGH^`�
�
��P�6DYH6HWWLQJV�9ROXPH�����
��P�6DYH6HWWLQJV�0XWH�IDOVH���
�
��DVVHUW$QG3ULQW�P�5HVWRUH6HWWLQJV����
����
��DVVHUW$QG3ULQW�P�5HVWRUH6HWWLQJV�����
`�

7KH�SDUW�KLJKOLJKWHG�LQ�EROG�VKRZV�WKH�QHZ�FKDQJHV�ZLWKLQ�WKH�PDLQ�IXQFWLRQ��:H�WRRN�WKH�LQGH[��
IURP�WKH�FDUH7DNHU�REMHFW�DQG�SDVVHG�LW�WR�WKH�QHZ�IXQFWLRQ�DQG�WKH�VDPH�ZLWK�WKH�LQGH[����5XQQLQJ
WKLV�VPDOO�SURJUDP��ZH�VKRXOG�JHW�WKH�9ROXPH�DQG�0XWH�YDOXHV�RQ�WKH�FRQVROH�

��JR�UXQ�PHPHQWRBFRPPDQG�JR
0XWH����IDOVH
9ROXPH���

*UHDW��,Q�WKLV�VPDOO�H[DPSOH��ZH�KDYH�FRPELQHG�WKUHH�GLIIHUHQW�GHVLJQ�SDWWHUQV�WR�NHHS�JHWWLQJ
FRPIRUWDEOH�XVLQJ�YDULRXV�SDWWHUQV��.HHS�LQ�PLQG�WKDW�ZH�FRXOG�KDYH�DEVWUDFWHG�WKH�FUHDWLRQ�RI
9ROXPH�DQG�0XWH�VWDWHV�WR�D�)DFWRU\�SDWWHUQ�WRR�VR�WKLV�LV�QRW�ZKHUH�ZRXOG�VWRS�

/DVW�ZRUGV�RQ�WKH�0HPHQWR�SDWWHUQ
:LWK�WKH�0HPHQWR�SDWWHUQ��ZH�KDYH�OHDUQHG�D�SRZHUIXO�ZD\�WR�FUHDWH�XQGRDEOH�RSHUDWLRQV�WKDW�DUH
YHU\�XVHIXO�ZKHQ�ZULWLQJ�8,�DSSOLFDWLRQV�EXW�DOVR�ZKHQ�\RX�KDYH�WR�GHYHORS�WUDQVDFWLRQDO�RSHUDWLRQV�
,Q�DQ\�FDVH��WKH�VLWXDWLRQ�LV�WKH�VDPH��\RX�QHHG�D�0HPHQWR��DQ�2ULJLQDWRU��DQG�D�FDUHWDNHU�DFWRU�

7LS

$�WUDQVDFWLRQ�RSHUDWLRQ�LV�D�VHW�RI�DWRPLF�RSHUDWLRQV�WKDW�PXVW�DOO�EH�GRQH�RU�IDLO��,Q�RWKHU�ZRUGV��LI
\RX�KDYH�D�WUDQVDFWLRQ�FRPSRVHG�RI�ILYH�RSHUDWLRQV�DQG�MXVW�RQH�RI�WKHP�IDLOV��WKH�WUDQVDFWLRQ�FDQQRW



EH�FRPSOHWHG�DQG�HYHU\�PRGLILFDWLRQ�GRQH�E\�WKH�RWKHU�IRXU�PXVW�EH�XQGRQH�



,QWHUSUHWHU�GHVLJQ�SDWWHUQ
1RZ�ZH�DUH�JRLQJ�WR�GLJ�LQWR�D�TXLWH�FRPSOH[�SDWWHUQ��7KH�,QWHUSUHWHU�SDWWHUQ�LV��LQ�IDFW��ZLGHO\�XVHG
WR�VROYH�EXVLQHVV�FDVHV�ZKHUH�LW
V�XVHIXO�WR�KDYH�D�ODQJXDJH�WR�SHUIRUP�FRPPRQ�RSHUDWLRQV��/HW
V�VHH
ZKDW�ZH�PHDQ�E\�ODQJXDJH�

'HVFULSWLRQ
7KH�PRVW�IDPRXV�LQWHUSUHWHU�ZH�FDQ�WDON�DERXW�LV�SUREDEO\�64/��,W
V�GHILQHG�DV�D�VSHFLDO�SXUSRVH
SURJUDPPLQJ�ODQJXDJH�IRU�PDQDJLQJ�GDWD�KHOG�LQ�UHODWLRQDO�GDWDEDVHV��64/�LV�TXLWH�FRPSOH[�DQG�ELJ
EXW��DOO�LQ�DOO��LV�D�VHW�RI�ZRUGV�DQG�RSHUDWRUV�WKDW�DOORZ�XV�WR�SHUIRUP�RSHUDWLRQV�VXFK�DV�LQVHUW�
VHOHFW��RU�GHOHWH�

$QRWKHU�W\SLFDO�H[DPSOH�LV�PXVLFDO�QRWDWLRQ��,W
V�D�ODQJXDJH�LWVHOI�DQG�WKH�LQWHUSUHWHU�LV�WKH�PXVLFLDQ
ZKR�NQRZV�WKH�FRQQHFWLRQ�EHWZHHQ�D�QRWH�DQG�LWV�UHSUHVHQWDWLRQ�RQ�WKH�LQVWUXPHQW�WKH\�DUH�SOD\LQJ�

,Q�FRPSXWHU�VFLHQFH��LW�FDQ�EH�XVHIXO�WR�GHVLJQ�D�VPDOO�ODQJXDJH�IRU�D�YDULHW\�RI�UHDVRQV��UHSHWLWLYH
WDVNV��KLJKHU�OHYHO�ODQJXDJHV�IRU�QRQ�GHYHORSHUV��RU�,QWHUIDFH�'HILQLWLRQ�/DQJXDJHV��,'/��VXFK
DV�3URWRFRO�EXIIHUV�RU�$SDFKH�7KULIW�

2EMHFWLYHV
'HVLJQLQJ�D�QHZ�ODQJXDJH��ELJ�RU�VPDOO��FDQ�EH�D�WLPH�FRQVXPLQJ�WDVN�VR�LW
V�YHU\�LPSRUWDQW�WR�KDYH
WKH�REMHFWLYHV�FOHDU�EHIRUH�LQYHVWLQJ�WLPH�DQG�UHVRXUFHV�RQ�ZULWLQJ�DQ�LQWHUSUHWHU�RI�LW�

3URYLGH�V\QWD[�IRU�YHU\�FRPPRQ�RSHUDWLRQV�LQ�VRPH�VFRSH��VXFK�DV�SOD\LQJ�QRWHV��
+DYH�D�LQWHUPHGLDWH�ODQJXDJH�WR�WUDQVODWH�DFWLRQV�EHWZHHQ�WZR�V\VWHPV��)RU�H[DPSOH��WKH�DSSV
WKDW�JHQHUDWH�WKH�*FRGH�QHHGHG�WR�SULQW�ZLWK��'�SULQWHUV�
(DVH�WKH�XVH�RI�VRPH�RSHUDWLRQV�LQ�DQ�HDVLHU�WR�XVH�V\QWD[�

64/�DOORZV�WKH�XVH�RI�UHODWLRQDO�GDWDEDVHV�LQ�D�YHU\�HDV\�WR�XVH�V\QWD[��WKDW�FDQ�EHFRPH�LQFUHGLEO\
FRPSOH[�WRR��EXW�WKH�LGHD�LV�WR�QRW�QHHG�WR�ZULWH�\RXU�RZQ�IXQFWLRQV�WR�PDNH�LQVHUWLRQV�DQG�VHDUFKHV�

([DPSOH���D�SROLVK�QRWDWLRQ�FDOFXODWRU
$�YHU\�W\SLFDO�H[DPSOH�RI�DQ�LQWHUSUHWHU�LV�WR�FUHDWH�D�UHYHUVH�SROLVK�QRWDWLRQ�FDOFXODWRU��)RU�WKRVH
ZKR�GRQ
W�NQRZ�ZKDW�SROLVK�QRWDWLRQ�LV��LW
V�D�PDWKHPDWLFDO�QRWDWLRQ�WR�PDNH�RSHUDWLRQV�ZKHUH�\RX
ZULWH�\RXU�RSHUDWLRQ�ILUVW��VXP��DQG�WKHQ�WKH�YDOXHV��������VR�������LV�HTXLYDOHQW�WR�WKH�PRUH�FRPPRQ
������DQG�LWV�UHVXOW�ZRXOG�EH����6R��IRU�D�UHYHUVH�SROLVK�QRWDWLRQ��\RX�SXW�ILUVW�WKH�YDOXHV�DQG�WKHQ�WKH
RSHUDWLRQ��VR�������ZRXOG�DOVR�EH���

$FFHSWDQFH�FULWHULD�IRU�WKH�FDOFXODWRU
)RU�RXU�FDOFXODWRU��WKH�DFFHSWDQFH�FULWHULD�ZH�VKRXOG�SDVV�WR�FRQVLGHU�LW�GRQH�DUH�DV�IROORZV�



��� &UHDWH�D�ODQJXDJH�WKDW�DOORZV�PDNLQJ�FRPPRQ�DULWKPHWLF�RSHUDWLRQV��VXPV��VXEWUDFWLRQV�
PXOWLSOLFDWLRQV��DQG�GLYLVLRQV���7KH�V\QWD[�LV�VXP�IRU�VXPV��PXO�IRU�PXOWLSOLFDWLRQV��VXE�IRU
VXEWUDFWLRQV��DQG�GLY�IRU�GLYLVLRQV�

��� ,W�PXVW�EH�GRQH�XVLQJ�UHYHUVH�SROLVK�QRWDWLRQ�
��� 7KH�XVHU�PXVW�EH�DEOH�WR�ZULWH�DV�PDQ\�RSHUDWLRQV�LQ�D�URZ�DV�WKH\�ZDQW�
��� 7KH�RSHUDWLRQV�PXVW�EH�SHUIRUPHG�IURP�OHIW�WR�ULJKW�

6R�WKH�����VXP���VXE�QRWDWLRQ�LV�WKH�VDPH�WKDQ�������������DQG�UHVXOW�ZRXOG�EH���

8QLW�WHVW�RI�VRPH�RSHUDWLRQV
,Q�WKLV�FDVH��ZH�ZLOO�RQO\�KDYH�D�SXEOLF�PHWKRG�FDOOHG�&DOFXODWH�WKDW�WDNHV�DQ�RSHUDWLRQ�ZLWK�LWV
YDOXHV�GHILQHG�DV�D�VWULQJ�DQG�ZLOO�UHWXUQ�D�YDOXH�RU�DQ�HUURU�

IXQF�&DOFXODWH�R�VWULQJ���LQW��HUURU��^�
��UHWXUQ����IPW�(UURUI��1RW�LPSOHPHQWHG�\HW���
`�

6R��ZH�ZLOO�VHQG�D�VWULQJ�OLNH���������WR�WKH�&DOFXODWH�PHWKRG�DQG�LW�VKRXOG�UHWXUQ����QLO��7ZR�WHVWV
PRUH�ZLOO�FKHFN�WKH�FRUUHFW�LPSOHPHQWDWLRQ�

IXQF�7HVW&DOFXODWH�W�WHVWLQJ�7��^�
��WHPS2SHUDWLRQ� ������VXP���VXE��
��UHV��HUU� �&DOFXODWH�WHPS2SHUDWLRQ��
��LI�HUU�� �QLO�^�
����W�(UURU�HUU��
��`�
�
��LI�UHV�� ���^�
����W�(UURUI��([SHFWHG�UHVXOW�QRW�IRXQG���G�� ��G?Q������UHV��
��`�

)LUVW��ZH�DUH�JRLQJ�WR�PDNH�WKH�RSHUDWLRQ�ZH�KDYH�XVHG�DV�DQ�H[DPSOH��7KH�����VXP���VXE�QRWDWLRQ
LV�SDUW�RI�RXU�ODQJXDJH�DQG�ZH�XVH�LW�LQ�WKH�&DOFXODWH�IXQFWLRQ��,I�DQ�HUURU�LV�UHWXUQHG��WKH�WHVW�IDLOV�
)LQDOO\��WKH�UHVXOW�PXVW�EH�HTXDO�WR���DQG�ZH�FKHFN�LW�RQ�WKH�ODVW�OLQHV��7KH�QH[W�WHVW�FKHFNV�WKH�UHVW�RI
WKH�RSHUDWRUV�RQ�VOLJKWO\�PRUH�FRPSOH[�RSHUDWLRQV�

��WHPS2SHUDWLRQ�� ������VXE���PXO���VXP���GLY��
��UHV��HUU�� �&DOFXODWH�WHPS2SHUDWLRQ��
��LI�HUU�� �QLO�^�
����W�(UURU�HUU��
��`�
�
��LI�UHV�� ���^�
����W�(UURUI��([SHFWHG�UHVXOW�QRW�IRXQG���G�� ��G?Q������UHV��
��`�
`�

+HUH��ZH�UHSHDWHG�WKH�SUHFHGLQJ�SURFHVV�ZLWK�D�ORQJHU�RSHUDWLRQ��WKH������������������������QRWDWLRQ



ZKLFK�LV�HTXDO�WR����)URP�OHIW�WR�ULJKW��LW�ZRXOG�EH�DV�IROORZV�

����������������������
������������������
����������������
������������
���������

7KH�WHVW�PXVW�IDLO��RI�FRXUVH�

��JR�WHVW��Y��
��LQWHUSUHWHUBWHVW�JR����1RW�LPSOHPHQWHG�\HW
��LQWHUSUHWHUBWHVW�JR�����([SHFWHG�UHVXOW�QRW�IRXQG����� ��
��LQWHUSUHWHUBWHVW�JR�����1RW�LPSOHPHQWHG�\HW
��LQWHUSUHWHUBWHVW�JR�����([SHFWHG�UHVXOW�QRW�IRXQG����� ��
H[LW�VWDWXV��
)$,/

,PSOHPHQWDWLRQ
,PSOHPHQWDWLRQ�LV�JRLQJ�WR�EH�ORQJHU�WKDQ�WHVWLQJ�WKLV�WLPH��7R�VWDUW��ZH�ZLOO�GHILQH�RXU�SRVVLEOH
RSHUDWRUV�LQ�FRQVWDQWV�

FRQVW���
��680� ��VXP��
��68%� ��VXE��
��08/� ��PXO��
��',9� ��GLY��
��

,QWHUSUHWHU�SDWWHUQV�DUH�XVXDOO\�LPSOHPHQWHG�XVLQJ�DQ�DEVWUDFW�V\QWD[�WUHH��VRPHWKLQJ�WKDW�LV�FRPPRQO\
DFKLHYHG�XVLQJ�D�VWDFN��:H�KDYH�FUHDWHG�VWDFNV�EHIRUH�GXULQJ�WKH�ERRN�VR�WKLV�VKRXOG�EH�DOUHDG\
IDPLOLDU�WR�UHDGHUV�

W\SH�SROLVK1RWDWLRQ6WDFN�>@LQW�
�
IXQF��S�SROLVK1RWDWLRQ6WDFN��3XVK�V�LQW��^�
��S� �DSSHQG�S��V��
`�
�
IXQF��S�SROLVK1RWDWLRQ6WDFN��3RS���LQW�^�
��OHQJWK�� �OHQ�S��
�
��LI�OHQJWK�!���^�
����WHPS�� ��S�>OHQJWK��@�
����S� ��S�>�OHQJWK��@�
����UHWXUQ�WHPS�
��`�
�
��UHWXUQ���
`�



:H�KDYH�WZR�PHWKRGV��WKH�3XVK�PHWKRG�WR�DGG�HOHPHQWV�WR�WKH�WRS�RI�WKH�VWDFN�DQG�WKH�3RS�PHWKRG�WR
UHPRYH�HOHPHQWV�DQG�UHWXUQ�WKHP��,Q�FDVH�\RX�DUH�WKLQNLQJ�WKDW�WKH�OLQH�S� ��S�>�OHQJWK��@�LV�D
ELW�FU\SWLF��ZH
OO�H[SODLQ�LW�

7KH�YDOXH�VWRUHG�LQ�WKH�GLUHFWLRQ�RI�S�ZLOO�EH�RYHUULGGHQ�ZLWK�WKH�DFWXDO�YDOXH�LQ�WKH�GLUHFWLRQ�RI�S
�S��EXW�WDNLQJ�RQO\�WKH�HOHPHQWV�IURP�WKH�EHJLQQLQJ�WR�WKH�SHQXOWLPDWH�HOHPHQW�RI�WKH�DUUD\
��OHQJWK����

6R��QRZ�ZH�ZLOO�JR�VWHS�E\�VWHS�ZLWK�WKH�&DOFXODWH�IXQFWLRQ��FUHDWLQJ�PRUH�IXQFWLRQV�DV�IDU�DV�ZH
QHHG�WKHP�

IXQF�&DOFXODWH�R�VWULQJ���LQW��HUURU��^�
��VWDFN�� �SROLVK1RWDWLRQ6WDFN^`�
��RSHUDWRUV�� �VWULQJV�6SOLW�R�������

7KH�ILUVW�WZR�WKLQJV�ZH�QHHG�WR�GR�DUH�WR�FUHDWH�WKH�VWDFN�DQG�WR�JHW�DOO�GLIIHUHQW�V\PEROV�IURP�WKH
LQFRPLQJ�RSHUDWLRQ��LQ�WKLV�FDVH��ZH�DUHQ
W�FKHFNLQJ�WKDW�LW�LVQ
W�HPSW\���:H�VSOLW�WKH�LQFRPLQJ�VWULQJ
RSHUDWLRQV�E\�WKH�VSDFH�WR�JHW�D�QLFH�VOLFH�RI�V\PEROV��YDOXHV�DQG�RSHUDWRUV��

1H[W��ZH�ZLOO�LWHUDWH�RYHU�HYHU\�V\PERO�E\�XVLQJ�UDQJH�EXW�ZH�QHHG�D�IXQFWLRQ�WR�NQRZ�ZKHWKHU�WKH
LQFRPLQJ�V\PERO�LV�D�YDOXH�RU�DQ�RSHUDWRU�

IXQF�LV2SHUDWRU�R�VWULQJ��ERRO�^�
��LI�R�  �680�__�R�  �68%�__�R�  �08/�__�R�  �',9�^�
����UHWXUQ�WUXH�
��`�
�
��UHWXUQ�IDOVH�
`�

,I�WKH�LQFRPLQJ�V\PERO�LV�DQ\�RI�WKH�RQHV�GHILQHG�LQ�RXU�FRQVWDQWV��WKH�LQFRPLQJ�V\PERO�LV�DQ
RSHUDWRU�

IXQF�&DOFXODWH�R�VWULQJ���LQW��HUURU��^�
��VWDFN�� �SROLVK1RWDWLRQ6WDFN^`�
��RSHUDWRUV�� �VWULQJV�6SOLW�R�������
�
IRU�B��RSHUDWRU6WULQJ�� �UDQJH�RSHUDWRUV�^
��
��LI�LV2SHUDWRU�RSHUDWRU6WULQJ��^
������
����ULJKW�� �VWDFN�3RS��
������
����OHIW�� �VWDFN�3RS��
����
��`�
��HOVH�
��^
������
������,V�D�YDOXH



����
��`

`

,I�LW�LV�DQ�RSHUDWRU��ZH�FRQVLGHU�WKDW�ZH�KDYH�DOUHDG\�SDVVHG�WZR�YDOXHV�VR�ZKDW�ZH�KDYH�WR�GR�LV�WR
WDNH�WKRVH�WZR�YDOXHV�IURP�WKH�VWDFN��7KH�ILUVW�YDOXH�WDNHQ�ZRXOG�EH�WKH�ULJKWPRVW�DQG�WKH�VHFRQG�WKH
OHIWPRVW��UHPHPEHU�WKDW�LQ�VXEWUDFWLRQV�DQG�GLYLVLRQV��WKH�RUGHU�RI�WKH�RSHUDQGV�LV�LPSRUWDQW���7KHQ�
ZH�QHHG�VRPH�IXQFWLRQ�WR�JHW�WKH�RSHUDWLRQ�ZH�ZDQW�WR�SHUIRUP�

IXQF�JHW2SHUDWLRQ)XQF�R�VWULQJ��IXQF�D��E�LQW��LQW�^�
��VZLWFK�R�^�
��FDVH�680��
����UHWXUQ�IXQF�D��E�LQW��LQW�^�
������UHWXUQ�D���E�
����`�
��FDVH�68%��
����UHWXUQ�IXQF�D��E�LQW��LQW�^�
������UHWXUQ�D���E�
����`�
��FDVH�08/��
����UHWXUQ�IXQF�D��E�LQW��LQW�^�
������UHWXUQ�D��E�
����`�
��FDVH�',9��
����UHWXUQ�IXQF�D��E�LQW��LQW�^�
������UHWXUQ�D���E�
����`�
��`�
��UHWXUQ�QLO�
`�

7KH�JHW2SHUDWLRQ)XQF�IXQFWLRQV�UHWXUQV�D�WZR�DUJXPHQW�IXQFWLRQ�WKDW�UHWXUQV�DQ�LQWHJHU��:H�FKHFN
WKH�LQFRPLQJ�RSHUDWRU�DQG�ZH�UHWXUQ�DQ�DQRQ\PRXV�IXQFWLRQ�WKDW�SHUIRUPV�WKH�VSHFLILHG�RSHUDWLRQ��6R�
QRZ�RXU�IRU�UDQJH�FRQWLQXHV�OLNH�WKLV�

IXQF�&DOFXODWH�R�VWULQJ���LQW��HUURU��^�
��VWDFN�� �SROLVK1RWDWLRQ6WDFN^`�
��RSHUDWRUV�� �VWULQJV�6SOLW�R�������
�
IRU�B��RSHUDWRU6WULQJ�� �UDQJH�RSHUDWRUV�^�
��LI�LV2SHUDWRU�RSHUDWRU6WULQJ��^�
������ULJKW�� �VWDFN�3RS���
������OHIW�� �VWDFN�3RS���
������PDWK)XQF�� �JHW2SHUDWLRQ)XQF�RSHUDWRU6WULQJ�
������UHV�� �PDWK)XQF�OHIW��ULJKW�
������VWDFN�3XVK�UHV��
����`�HOVH�^�
��������,V�D�YDOXH�
����`�
`�



7KH�PDWK)XQF�YDULDEOH�LV�UHWXUQHG�E\�WKH�IXQFWLRQ��:H�XVH�LW�LPPHGLDWHO\�WR�SHUIRUP�WKH�RSHUDWLRQ�RQ
WKH�OHIW�DQG�ULJKW�YDOXHV�WDNHQ�IURP�WKH�VWDFN�DQG�ZH�VWRUH�LWV�UHVXOW�LQ�D�QHZ�YDULDEOH�FDOOHG�UHV�
)LQDOO\��ZH�QHHG�WR�SXVK�WKLV�QHZ�YDOXH�WR�WKH�VWDFN�WR�NHHS�RSHUDWLQJ�ZLWK�LW�ODWHU�

1RZ��KHUH�LV�WKH�LPSOHPHQWDWLRQ�ZKHQ�WKH�LQFRPLQJ�V\PERO�LV�D�YDOXH�

IXQF�&DOFXODWH�R�VWULQJ���LQW��HUURU��^�
��VWDFN�� �SROLVK1RWDWLRQ6WDFN^`�
��RSHUDWRUV�� �VWULQJV�6SOLW�R�������
�
IRU�B��RSHUDWRU6WULQJ�� �UDQJH�RSHUDWRUV�^�
����LI�LV2SHUDWRU�RSHUDWRU6WULQJ��^�
������ULJKW�� �VWDFN�3RS���
������OHIW�� �VWDFN�3RS���
������PDWK)XQF�� �JHW2SHUDWLRQ)XQF�RSHUDWRU6WULQJ��
������UHV�� �PDWK)XQF�OHIW��ULJKW��
������VWDFN�3XVK�UHV��
����`�HOVH�^�
������YDO��HUU�� �VWUFRQY�$WRL�RSHUDWRU6WULQJ�
������
������LI�HUU�� �QLO�^
��������
��������UHWXUQ����HUU
������
������`
������
������VWDFN�3XVK�YDO��
����`�
��`�

:KDW�ZH�QHHG�WR�GR�HYHU\�WLPH�ZH�JHW�D�V\PERO�LV�WR�SXVK�LW�WR�WKH�VWDFN��:H�KDYH�WR�SDUVH�WKH�VWULQJ
V\PERO�WR�D�XVDEOH�LQW�W\SH��7KLV�LV�FRPPRQO\�GRQH�ZLWK�WKH�VWUFRQY�SDFNDJH�E\�XVLQJ�LWV�$WRL
IXQFWLRQ��7KH�$WRL�IXQFWLRQ�WDNHV�D�VWULQJ�DQG�UHWXUQV�DQ�LQWHJHU�IURP�LW�RU�DQ�HUURU��,I�HYHU\WKLQJ�JRHV
ZHOO��WKH�YDOXH�LV�SXVKHG�LQWR�WKH�VWDFN�

$W�WKH�HQG�RI�WKH�UDQJH�VWDWHPHQW��MXVW�RQH�YDOXH�PXVW�EH�VWRUHG�RQ�LW��VR�ZH�MXVW�QHHG�WR�UHWXUQ�LW�DQG
WKH�IXQFWLRQ�LV�GRQH�

IXQF�&DOFXODWH�R�VWULQJ���LQW��HUURU��^�
��VWDFN�� �SROLVK1RWDWLRQ6WDFN^`�
��RSHUDWRUV�� �VWULQJV�6SOLW�R�������
�
IRU�B��RSHUDWRU6WULQJ�� �UDQJH�RSHUDWRUV�^�
����LI�LV2SHUDWRU�RSHUDWRU6WULQJ��^�
������ULJKW�� �VWDFN�3RS���
������OHIW�� �VWDFN�3RS���
������PDWK)XQF�� �JHW2SHUDWLRQ)XQF�RSHUDWRU6WULQJ��
������UHV�� �PDWK)XQF�OHIW��ULJKW��
������VWDFN�3XVK�UHV��
����`�HOVH�^�
������YDO��HUU�� �VWUFRQY�$WRL�RSHUDWRU6WULQJ��
������LI�HUU�� �QLO�^�



��������UHWXUQ����HUU�
������`�
�
������VWDFN�3XVK�YDO��
����`�
��`�
��UHWXUQ�LQW�VWDFN�3RS�����QLO
`

7LPH�WR�UXQ�WKH�WHVWV�DJDLQ�

��JR�WHVW��Y��
RN

*UHDW��:H�KDYH�MXVW�FUHDWHG�D�UHYHUVH�SROLVK�QRWDWLRQ�LQWHUSUHWHU�LQ�D�YHU\�VLPSOH�DQG�HDV\�ZD\��ZH
VWLOO�ODFN�WKH�SDUVHU��EXW�WKDW
V�DQRWKHU�VWRU\��

&RPSOH[LW\�ZLWK�WKH�,QWHUSUHWHU�GHVLJQ�SDWWHUQ
,Q�WKLV�H[DPSOH��ZH�KDYHQ
W�XVHG�DQ\�LQWHUIDFHV��7KLV�LV�QRW�H[DFWO\�KRZ�WKH�,QWHUSUHWHU�GHVLJQ�SDWWHUQ
LV�GHILQHG�LQ�PRUH�REMHFW�RULHQWHG�ODQJXDJHV��+RZHYHU��WKLV�H[DPSOH�LV�WKH�VLPSOHVW�H[DPSOH
SRVVLEOH�WR�XQGHUVWDQG�WKH�REMHFWLYHV�RI�WKH�ODQJXDJH�DQG�WKH�QH[W�OHYHO�LV�LQHYLWDEO\�PXFK�PRUH
FRPSOH[�DQG�QRW�LQWHQGHG�IRU�EHJLQQHU�XVHUV�

:LWK�D�PRUH�FRPSOH[�H[DPSOH��ZH�ZLOO�KDYH�WR�GHILQH�D�W\SH�FRQWDLQLQJ�PRUH�W\SHV�RI�LWVHOI��D�YDOXH�
RU�QRWKLQJ��:LWK�D�SDUVHU��\RX�FUHDWH�WKLV�DEVWUDFW�V\QWD[�WUHH�WR�LQWHUSUHW�LW�ODWHU�

7KH�VDPH�H[DPSOH��GRQH�E\�XVLQJ�LQWHUIDFHV��ZRXOG�EH�DV�LQ�WKH�IROORZLQJ�GHVFULSWLRQ�VHFWLRQ�

,QWHUSUHWHU�SDWWHUQ�DJDLQ���QRZ�XVLQJ�LQWHUIDFHV
7KH�PDLQ�LQWHUIDFH�ZH�DUH�JRLQJ�WR�XVH�LV�FDOOHG�WKH�,QWHUSUHWHU�LQWHUIDFH��7KLV�LQWHUIDFH�KDV�D
5HDG���PHWKRG�WKDW�HYHU\�V\PERO��YDOXH�RU�RSHUDWRU��PXVW�LPSOHPHQW�

W\SH�,QWHUSUHWHU�LQWHUIDFH�^�
��5HDG���LQW�
`�

:H�ZLOO�LPSOHPHQW�RQO\�WKH�VXP�DQG�WKH�VXEWUDFWLRQ�IURP�WKH�RSHUDWRUV�DQG�D�W\SH�FDOOHG�9DOXH�IRU
WKH�QXPEHUV�

W\SH�YDOXH�LQW�
�
IXQF��Y�YDOXH��5HDG���LQW�^�
��UHWXUQ�LQW�Y��
`�

7KH�9DOXH�LV�D�W\SH�LQW�WKDW��ZKHQ�LPSOHPHQWLQJ�WKH�5HDG�PHWKRG��MXVW�UHWXUQV�LWV�YDOXH�



W\SH�RSHUDWLRQ6XP�VWUXFW�^�
��/HIW��,QWHUSUHWHU�
��5LJKW�,QWHUSUHWHU�
`�
�
IXQF��D�RSHUDWLRQ6XP��5HDG���LQW�^�
��UHWXUQ�D�/HIW�5HDG�����D�5LJKW�5HDG���
`�

7KH�RSHUDWLRQ6XP�VWUXFW�KDV�WKH�/HIW�DQG�5LJKW�ILHOGV�DQG�LWV�5HDG�PHWKRG�UHWXUQV�WKH�VXP�RI�HDFK
RI�WKHLU�5HDG�PHWKRGV��7KH�RSHUDWLRQ6XEWUDFW�VWUXFW�LV�WKH�VDPH�EXW�VXEWUDFWLQJ�

W\SH�RSHUDWLRQ6XEWUDFW�VWUXFW�^�
��/HIW��,QWHUSUHWHU�
��5LJKW�,QWHUSUHWHU�
`�
�
IXQF��V�RSHUDWLRQ6XEWUDFW��5HDG���LQW�^�
��UHWXUQ�V�/HIW�5HDG�����V�5LJKW�5HDG���
`�

:H�DOVR�QHHG�D�)DFWRU\�SDWWHUQ�WR�FUHDWH�RSHUDWRUV��ZH�ZLOO�FDOO�LW�WKH�RSHUDWRU)DFWRU\�PHWKRG�
7KH�GLIIHUHQFH�QRZ�LV�WKDW�LW�QRW�RQO\�DFFHSWV�WKH�V\PERO�EXW�DOVR�WKH�/HIW�DQG�5LJKW�YDOXHV�WDNHQ
IURP�WKH�VWDFN�

IXQF�RSHUDWRU)DFWRU\�R�VWULQJ��OHIW��ULJKW�,QWHUSUHWHU��,QWHUSUHWHU�^�
��VZLWFK�R�^�
��FDVH�680��
����UHWXUQ�	RSHUDWLRQ6XP^�
������/HIW��OHIW��
������5LJKW��ULJKW��
����`�
��FDVH�68%��
����UHWXUQ�	RSHUDWLRQ6XEWUDFW^�
������/HIW��OHIW��
������5LJKW��ULJKW��
����`�
��`�
�
��UHWXUQ�QLO�
`�

$V�ZH�KDYH�MXVW�PHQWLRQHG��ZH�DOVR�QHHG�D�VWDFN��:H�FDQ�UHXVH�WKH�RQH�IURP�WKH�SUHYLRXV�H[DPSOH�E\
FKDQJLQJ�LWV�W\SH�

W\SH�SROLVK1RWDWLRQ6WDFN�>@,QWHUSUHWHU�
�
IXQF��S�SROLVK1RWDWLRQ6WDFN��3XVK�V�,QWHUSUHWHU��^�
��S� �DSSHQG�S��V��
`�
�
IXQF��S�SROLVK1RWDWLRQ6WDFN��3RS���,QWHUSUHWHU�^�
��OHQJWK�� �OHQ�S��



�
��LI�OHQJWK�!���^�
����WHPS�� ��S�>OHQJWK��@�
����S� ��S�>�OHQJWK��@�
����UHWXUQ�WHPS�
��`�
�
��UHWXUQ�QLO�
`�

1RZ�WKH�VWDFN�ZRUNV�ZLWK�,QWHUSUHWHU�SRLQWHUV�LQVWHDG�RI�LQW�EXW�LWV�IXQFWLRQDOLW\�LV�WKH�VDPH��)LQDOO\�
RXU�PDLQ�PHWKRG�DOVR�ORRNV�VLPLODU�WR�RXU�SUHYLRXV�H[DPSOH�

IXQF�PDLQ���^�
��VWDFN�� �SROLVK1RWDWLRQ6WDFN^`�
��RSHUDWRUV�� �VWULQJV�6SOLW������VXP���VXE��������
�
��IRU�B��RSHUDWRU6WULQJ�� �UDQJH�RSHUDWRUV�^�
����LI�RSHUDWRU6WULQJ�  �680�__�RSHUDWRU6WULQJ�  �68%�^�
������ULJKW�� �VWDFN�3RS���
������OHIW�� �VWDFN�3RS���
������PDWK)XQF�� �RSHUDWRU)DFWRU\�RSHUDWRU6WULQJ��OHIW��ULJKW��
������UHV�� �YDOXH�PDWK)XQF�5HDG����
������VWDFN�3XVK�	UHV��
����`�HOVH�^�
������YDO��HUU�� �VWUFRQY�$WRL�RSHUDWRU6WULQJ��
������LI�HUU�� �QLO�^�
��������SDQLF�HUU��
������`�
�
������WHPS�� �YDOXH�YDO��
������VWDFN�3XVK�	WHPS��
����`�
��`�
�
��SULQWOQ�LQW�VWDFN�3RS���5HDG�����
`�

/LNH�EHIRUH��ZH�FKHFN�ZKHWKHU�WKH�V\PERO�LV�RSHUDWRU�RU�YDOXH�ILUVW��:KHQ�LW
V�D�YDOXH��LW�SXVKHV�LW
LQWR�WKH�VWDFN�

:KHQ�WKH�V\PERO�LV�DQ�RSHUDWRU��ZH�DOVR�WDNH�WKH�ULJKW�DQG�OHIW�YDOXHV�IURP�WKH�VWDFN��ZH�FDOO�WKH
)DFWRU\�SDWWHUQ�XVLQJ�WKH�FXUUHQW�RSHUDWRU�DQG�WKH�OHIW�DQG�ULJKW�YDOXHV�WKDW�ZH�MXVW�WRRN�IURP�WKH�VWDFN�
2QFH�ZH�KDYH�WKH�RSHUDWRU�W\SH��ZH�MXVW�QHHG�WR�FDOO�LWV�5HDG�PHWKRG�WR�SXVK�WKH�UHWXUQHG�YDOXH�WR�WKH
VWDFN�WRR�

)LQDOO\��MXVW�RQH�H[DPSOH�PXVW�EH�OHIW�RQ�WKH�VWDFN��VR�ZH�SULQW�LW�

��JR�UXQ�LQWHUSUHWHU�JR
�

7KH�SRZHU�RI�WKH�,QWHUSUHWHU�SDWWHUQ



7KLV�SDWWHUQ�LV�H[WUHPHO\�SRZHUIXO�EXW�LW�PXVW�DOVR�EH�XVHG�FDUHIXOO\��7R�FUHDWH�D�ODQJXDJH��LW
JHQHUDWHV�D�VWURQJ�FRXSOLQJ�EHWZHHQ�LWV�XVHUV�DQG�WKH�IXQFWLRQDOLW\�LW�SURYLGHV��2QH�FDQ�IDOO�LQWR�WKH
HUURU�RI�WU\LQJ�WR�FUHDWH�D�WRR�IOH[LEOH�ODQJXDJH�WKDW�LV�LQFUHGLEO\�FRPSOH[�WR�XVH�DQG�PDLQWDLQ��$OVR�
RQH�FDQ�FUHDWH�D�IDLUO\�VPDOO�DQG�XVHIXO�ODQJXDJH�WKDW�GRHVQ
W�LQWHUSUHW�FRUUHFWO\�VRPHWLPHV�DQG�LW
FRXOG�EH�D�SDLQ�IRU�LWV�XVHUV�

,Q�RXU�H[DPSOH��ZH�KDYH�RPLWWHG�TXLWH�D�ORW�RI�HUURU�FKHFNLQJ�WR�IRFXV�RQ�WKH�LPSOHPHQWDWLRQ�RI�WKH
,QWHUSUHWHU��+RZHYHU��\RX
OO�QHHG�TXLWH�D�ORW�RI�HUURU�FKHFNLQJ�DQG�YHUERVH�RXWSXW�RQ�HUURUV�WR�KHOS�WKH
XVHU�FRUUHFW�LWV�V\QWD[�HUURUV��6R��KDYH�IXQ�ZULWLQJ�\RXU�ODQJXDJH�EXW�EH�QLFH�WR�\RXU�XVHUV�



6XPPDU\
7KLV�FKDSWHU�KDV�GHDOW�ZLWK�WKUHH�H[WUHPHO\�SRZHUIXO�SDWWHUQV�WKDW�UHTXLUH�D�ORW�RI�SUDFWLFH�EHIRUH
XVLQJ�WKHP�LQ�SURGXFWLRQ�FRGH��,W
V�D�YHU\�JRRG�LGHD�WR�PDNH�VRPH�H[HUFLVHV�ZLWK�WKHP�E\�VLPXODWLQJ
W\SLFDO�SURGXFWLRQ�SUREOHPV�

&UHDWH�D�VLPSOH�5(67�VHUYHU�WKDW�UHXVHV�PRVW�RI�WKH�HUURU�FKHFNLQJ�DQG�FRQQHFWLRQ�IXQFWLRQDOLW\
WR�SURYLGH�DQ�HDV\�WR�XVH�LQWHUIDFH�WR�SUDFWLFH�WKH�7HPSODWH�SDWWHUQ
0DNH�D�VPDOO�OLEUDU\�WKDW�FDQ�ZULWH�WR�GLIIHUHQW�GDWDEDVHV�EXW�RQO\�LQ�WKH�FDVH�WKDW�DOO�ZULWHV
ZHUH�2.��RU�GHOHWH�WKH�QHZO\�FUHDWHG�ZULWHV�WR�SUDFWLFH�0HPHQWR�IRU�H[DPSOH
:ULWH�\RXU�RZQ�ODQJXDJH��WR�PDNH�VLPSOH�WKLQJV�VXFK�DV�DQVZHULQJ�VLPSOH�TXHVWLRQV�OLNH�ERWV
XVXDOO\�GR�VR�\RX�FDQ�SUDFWLFH�D�ELW�RI�WKH�,QWHUSUHWHU�SDWWHUQ

7KH�LGHD�LV�WR�SUDFWLFH�FRGLQJ�DQG�UHUHDG�DQ\�VHFWLRQ�XQWLO�\RX�JHW�FRPIRUWDEOH�ZLWK�HDFK�SDWWHUQ�



&KDSWHU����%HKDYLRUDO�3DWWHUQV���9LVLWRU��6WDWH�
0HGLDWRU��DQG�2EVHUYHU�'HVLJQ�3DWWHUQV
7KLV�LV�WKH�ODVW�FKDSWHU�DERXW�%HKDYLRUDO�SDWWHUQV�DQG�LW�DOVR�FORVHV�WKLV�ERRN
V�VHFWLRQ�DERXW�FRPPRQ�
ZHOO�NQRZQ�GHVLJQ�SDWWHUQV�LQ�*R�ODQJXDJH�

,Q�WKLV�FKDSWHU��ZH�DUH�JRLQJ�WR�ORRN�DW�WKUHH�PRUH�GHVLJQ�SDWWHUQV��9LVLWRU�SDWWHUQ�LV�YHU\�XVHIXO�ZKHQ
\RX�ZDQW�WR�DEVWUDFW�DZD\�VRPH�IXQFWLRQDOLW\�IURP�D�VHW�RI�REMHFWV�

6WDWH�LV�XVHG�FRPPRQO\�WR�EXLOG�)LQLWH�6WDWH�0DFKLQHV��)60��DQG��LQ�WKLV�VHFWLRQ��ZH�ZLOO�GHYHORS
D�VPDOO�JXHVV�WKH�QXPEHU�JDPH�

)LQDOO\��WKH�2EVHUYHU�SDWWHUQ�LV�FRPPRQO\�XVHG�LQ�HYHQW�GULYHQ�DUFKLWHFWXUHV�DQG�LV�JDLQLQJ�D�ORW�RI
WUDFWLRQ�DJDLQ��HVSHFLDOO\�LQ�WKH�PLFURVHUYLFHV�ZRUOG�

$IWHU�WKLV�FKDSWHU��ZH
OO�QHHG�WR�IHHO�YHU\�FRPIRUWDEOH�ZLWK�FRPPRQ�GHVLJQ�SDWWHUQV�EHIRUH�GLJJLQJ�LQ
FRQFXUUHQF\�DQG�WKH�DGYDQWDJHV��DQG�FRPSOH[LW\���LW�EULQJV�WR�GHVLJQ�SDWWHUQV�

9LVLWRU�GHVLJQ�SDWWHUQ
,Q�WKH�QH[W�GHVLJQ�SDWWHUQ��ZH�DUH�JRLQJ�WR�GHOHJDWH�VRPH�ORJLF�RI�DQ�REMHFW
V�W\SH�WR�DQ�H[WHUQDO�W\SH
FDOOHG�WKH�YLVLWRU�WKDW�ZLOO�YLVLW�RXU�REMHFW�WR�SHUIRUP�RSHUDWLRQV�RQ�LW�

'HVFULSWLRQ
,Q�WKH�9LVLWRU�GHVLJQ�SDWWHUQ��ZH�DUH�WU\LQJ�WR�VHSDUDWH�WKH�ORJLF�QHHGHG�WR�ZRUN�ZLWK�D�VSHFLILF�REMHFW
RXWVLGH�RI�WKH�REMHFW�LWVHOI��6R�ZH�FRXOG�KDYH�PDQ\�GLIIHUHQW�YLVLWRUV�WKDW�GR�VRPH�WKLQJV�WR�VSHFLILF
W\SHV�

)RU�H[DPSOH��LPDJLQH�WKDW�ZH�KDYH�D�ORJ�ZULWHU�WKDW�ZULWHV�WR�FRQVROH��:H�FRXOG�PDNH�WKH�ORJJHU
�YLVLWDEOH��VR�WKDW�\RX�FDQ�SUHSHQG�DQ\�WH[W�WR�HDFK�ORJ��:H�FRXOG�ZULWH�D�9LVLWRU�SDWWHUQ�WKDW
SUHSHQGV�WKH�GDWH��WKH�WLPH��DQG�WKH�KRVWQDPH�WR�D�ILHOG�VWRUHG�LQ�WKH�REMHFW�

2EMHFWLYHV
:LWK�%HKDYLRUDO�GHVLJQ�SDWWHUQV�ZH�DUH�PDLQO\�GHDOLQJ�ZLWK�DOJRULWKPV��9LVLWRU�SDWWHUQV�DUH�QRW�DQ
H[FHSWLRQ��7KH�REMHFWLYHV�WKDW�ZH�DUH�WU\LQJ�WR�DFKLHYH�DUH�DV�IROORZV�

7R�VHSDUDWH�WKH�DOJRULWKP�RI�VRPH�W\SH�IURP�LWV�LPSOHPHQWDWLRQ�ZLWKLQ�VRPH�RWKHU�W\SH
7R�LPSURYH�WKH�IOH[LELOLW\�RI�VRPH�W\SHV�E\�XVLQJ�WKHP�ZLWK�OLWWOH�RU�QR�ORJLF�DW�DOO�VR�DOO�QHZ
IXQFWLRQDOLW\�FDQ�EH�DGGHG�ZLWKRXW�DOWHULQJ�WKH�REMHFW�VWUXFWXUH
7R�IL[�D�VWUXFWXUH�RU�EHKDYLRU�WKDW�ZRXOG�EUHDN�WKH�RSHQ�FORVHG�SULQFLSOH�LQ�D�W\SH



<RX�PLJKW�EH�WKLQNLQJ�ZKDW�WKH�RSHQ�FORVHG�SULQFLSOH�LV��,Q�FRPSXWHU�VFLHQFH��WKH�RSHQ�FORVHG
SULQFLSOH�VWDWHV�WKDW��HQWLWLHV�VKRXOG�EH�RSHQ�IRU��H[WHQVLRQ�EXW�FORVHG�IRU�PRGLILFDWLRQ��7KLV�VLPSOH
VWDWH�KDV�ORWV�RI�LPSOLFDWLRQV�WKDW�DOORZV�EXLOGLQJ�PRUH�PDLQWDLQDEOH�VRIWZDUH�DQG�OHVV�SURQH�WR
HUURUV��$QG�WKH�9LVLWRU�SDWWHUQ�KHOSV�XV�WR�GHOHJDWH�VRPH�FRPPRQO\�FKDQJLQJ�DOJRULWKP�IURP�D�W\SH
WKDW�ZH�QHHG�LW�WR�EH��VWDEOH��WR�DQ�H[WHUQDO�W\SH�WKDW�FDQ�FKDQJH�RIWHQ�ZLWKRXW�DIIHFWLQJ�RXU�RULJLQDO
RQH�

$�ORJ�DSSHQGHU
:H�DUH�JRLQJ�WR�GHYHORS�D�VLPSOH�ORJ�DSSHQGHU�DV�DQ�H[DPSOH�RI�WKH�9LVLWRU�SDWWHUQ��)ROORZLQJ�WKH
DSSURDFK�ZH�KDYH�KDG�LQ�SUHYLRXV�FKDSWHUV��ZH�ZLOO�VWDUW�ZLWK�DQ�H[WUHPHO\�VLPSOH�H[DPSOH�WR
FOHDUO\�XQGHUVWDQG�KRZ�WKH�9LVLWRU�GHVLJQ�SDWWHUQ�ZRUNV�EHIRUH�MXPSLQJ�WR�D�PRUH�FRPSOH[�RQH��:H
KDYH�DOUHDG\�GHYHORSHG�VLPLODU�H[DPSOHV�PRGLI\LQJ�WH[WV�WRR��EXW�LQ�VOLJKWO\�GLIIHUHQW�ZD\V�

)RU�WKLV�SDUWLFXODU�H[DPSOH��ZH�ZLOO�FUHDWH�D�9LVLWRU�WKDW�DSSHQGV�GLIIHUHQW�LQIRUPDWLRQ�WR�WKH�W\SHV�LW
�YLVLWV��

$FFHSWDQFH�FULWHULD
7R�HIIHFWLYHO\�XVH�WKH�9LVLWRU�GHVLJQ�SDWWHUQ��ZH�PXVW�KDYH�WZR�UROHV��D�YLVLWRU�DQG�D�YLVLWDEOH��7KH
9LVLWRU�LV�WKH�W\SH�WKDW�ZLOO�DFW�ZLWKLQ�D�9LVLWDEOH�W\SH��6R�D�9LVLWDEOH�LQWHUIDFH�LPSOHPHQWDWLRQ
KDV�DQ�DOJRULWKP�GHWDFKHG�WR�WKH�9LVLWRU�W\SH�

��� :H�QHHG�WZR�PHVVDJH�ORJJHUV��0HVVDJH$�DQG�0HVVDJH%�WKDW�ZLOO�SULQW�D�PHVVDJH�ZLWK�DQ�$��RU
D�%��UHVSHFWLYHO\�EHIRUH�WKH�PHVVDJH�

��� :H�QHHG�D�9LVLWRU�DEOH�WR�PRGLI\�WKH�PHVVDJH�WR�EH�SULQWHG��,W�ZLOO�DSSHQG�WKH�WH[W��9LVLWHG�$��RU
�9LVLWHG�%��WR�WKHP��UHVSHFWLYHO\�

8QLW�WHVWV
$V�ZH�PHQWLRQHG�EHIRUH��ZH�ZLOO�QHHG�D�UROH�IRU�WKH�9LVLWRU�DQG�WKH�9LVLWDEOH�LQWHUIDFHV��7KH\
ZLOO�EH�LQWHUIDFHV��:H�DOVR�QHHG�WKH�0HVVDJH$�DQG�0HVVDJH%�VWUXFWV�

SDFNDJH�YLVLWRU�
�
LPSRUW���
���LR��
���RV��
���IPW��
��
�
W\SH�0HVVDJH$�VWUXFW�^�
��0VJ�VWULQJ�
��2XWSXW�LR�:ULWHU�
`�
�
W\SH�0HVVDJH%�VWUXFW�^�



��0VJ�VWULQJ�
��2XWSXW�LR�:ULWHU�
`�
�
W\SH�9LVLWRU�LQWHUIDFH�^�
��9LVLW$�0HVVDJH$��
��9LVLW%�0HVVDJH%��
`�
�
W\SH�9LVLWDEOH�LQWHUIDFH�^�
��$FFHSW�9LVLWRU��
`�
�
W\SH�0HVVDJH9LVLWRU�VWUXFW�^`�

7KH�W\SHV�0HVVDJH$�DQG�0HVVDJH%�VWUXFWV�ERWK�KDYH�DQ�0VJ�ILHOG�WR�VWRUH�WKH�WH[W�WKDW�WKH\�ZLOO�SULQW�
7KH�RXWSXW�LR�:ULWHU�ZLOO�LPSOHPHQW�WKH�RV�6WGRXW�LQWHUIDFH�E\�GHIDXOW�RU�D�QHZ�LR�:ULWHU
LQWHUIDFH��OLNH�WKH�RQH�ZH�ZLOO�XVH�WR�FKHFN�WKDW�WKH�FRQWHQWV�DUH�FRUUHFW�

7KH�9LVLWRU�LQWHUIDFH�KDV�D�9LVLW�PHWKRG��RQH�IRU�HDFK�RI�9LVLWDEOH�LQWHUIDFH
V�0HVVDJH$�DQG
0HVVDJH%�W\SH��7KH�9LVLWDEOH�LQWHUIDFH�KDV�D�PHWKRG�FDOOHG�$FFHSW�9LVLWRU��WKDW�ZLOO�H[HFXWH
WKH�GHFRXSOHG�DOJRULWKP�

/LNH�LQ�SUHYLRXV�H[DPSOHV��ZH�ZLOO�FUHDWH�D�W\SH�WKDW�LPSOHPHQWV�WKH�LR�:ULWHU�SDFNDJH�VR�WKDW�ZH
FDQ�XVH�LW�LQ�WHVWV�

SDFNDJH�YLVLWRU�
�
LPSRUW��WHVWLQJ��
�
W\SH�7HVW+HOSHU�VWUXFW�^�
��5HFHLYHG�VWULQJ�
`�
�
IXQF��W�7HVW+HOSHU��:ULWH�S�>@E\WH���LQW��HUURU��^�
��W�5HFHLYHG� �VWULQJ�S��
��UHWXUQ�OHQ�S���QLO�
`�

7KH�7HVW+HOSHU�VWUXFW�LPSOHPHQWV�WKH�LR�:ULWHU�LQWHUIDFH��,WV�IXQFWLRQDOLW\�LV�TXLWH�VLPSOH��LW�VWRUHV
WKH�ZULWWHQ�E\WHV�RQ�WKH�5HFHLYHG�ILHOG��/DWHU�ZH�FDQ�FKHFN�WKH�FRQWHQWV�RI�5HFHLYHG�WR�WHVW�DJDLQVW
RXU�H[SHFWHG�YDOXH�

:H�ZLOO�ZULWH�MXVW�RQH�WHVW�WKDW�ZLOO�FKHFN�WKH�RYHUDOO�FRUUHFWQHVV�RI�WKH�FRGH��:LWKLQ�WKLV�WHVW��ZH
ZLOO�ZULWH�WZR�VXE�WHVWV��RQH�IRU�0HVVDJH$�DQG�RQH�IRU�0HVVDJH%�W\SHV�

IXQF�7HVWB2YHUDOO�W�WHVWLQJ�7��^�
��WHVW+HOSHU�� �	7HVW+HOSHU^`�
��YLVLWRU�� �	0HVVDJH9LVLWRU^`�
������
`�



:H�ZLOO�XVH�D�7HVW+HOSHU�VWUXFW�DQG�D�0HVVDJH9LVLWRU�VWUXFW�RQ�HDFK�WHVW�IRU�HDFK�PHVVDJH�W\SH�
)LUVW��ZH�ZLOO�WHVW�WKH�0HVVDJH$�W\SH�

IXQF�7HVWB2YHUDOO�W�WHVWLQJ�7��^�
��WHVW+HOSHU�� �	7HVW+HOSHU^`�
��YLVLWRU�� �	0HVVDJH9LVLWRU^`�
�
��W�5XQ��0HVVDJH$�WHVW���IXQF�W�WHVWLQJ�7�^�
����PVJ�� �0HVVDJH$^�
������0VJ���+HOOR�:RUOG���
������2XWSXW��WHVW+HOSHU��
����`�
�
����PVJ�$FFHSW�YLVLWRU��
����PVJ�3ULQW���
�
����H[SHFWHG�� ��$��+HOOR�:RUOG��9LVLWHG�$���
����LI�WHVW+HOSHU�5HFHLYHG�� ��H[SHFWHG�^�
������W�(UURUI��([SHFWHG�UHVXOW�ZDV�LQFRUUHFW���V�� ��V���
������WHVW+HOSHU�5HFHLYHG��H[SHFWHG��
����`�
��`��
������
`�

7KLV�LV�WKH�IXOO�ILUVW�WHVW��:H�FUHDWHG�0HVVDJH$�VWUXFW��JLYLQJ�LW�D�YDOXH�+HOOR�:RUOG�IRU�WKH�0VJ�ILHOG
DQG�WKH�SRLQWHU�WR�7HVW+HOSHU��ZKLFK�ZH�FUHDWHG�DW�WKH�EHJLQQLQJ�RI�WKH�WHVW��7KHQ��ZH�H[HFXWH�LWV
$FFHSW�PHWKRG��,QVLGH�WKH�$FFHSW�9LVLWRU��PHWKRG�RQ�WKH�0HVVDJH$�VWUXFW��WKH
9LVLW$�0HVVDJH$��PHWKRG�LV�H[HFXWHG�WR�DOWHU�WKH�FRQWHQWV�RI�WKH�0VJ�ILHOG��WKDW
V�ZK\�ZH�SDVVHG
WKH�SRLQWHU�WR�9LVLW$�PHWKRG��ZLWKRXW�D�SRLQWHU�WKH�FRQWHQWV�ZRQ
W�EH�SHUVLVWHG��

7R�WHVW�LI�WKH�9LVLWRU�W\SH�KDV�GRQH�LWV�MRE�ZLWKLQ�WKH�$FFHSW�PHWKRG��ZH�PXVW�FDOO�WKH�3ULQW��
PHWKRG�RQ�WKH�0HVVDJH$�W\SH�ODWHU��7KLV�ZD\��WKH�0HVVDJH$�VWUXFW�PXVW�ZULWH�WKH�FRQWHQWV�RI�0VJ�WR
WKH�SURYLGHG�LR�:ULWHU�LQWHUIDFH��RXU�7HVW+HOSHU��

7KH�ODVW�SDUW�RI�WKH�WHVW�LV�WKH�FKHFN��$FFRUGLQJ�WR�WKH�GHVFULSWLRQ�RI�DFFHSWDQFH�FULWHULD����WKH�RXWSXW
WH[W�RI�0HVVDJH$�W\SH�PXVW�EH�SUHIL[HG�ZLWK�WKH�WH[W�$���WKH�VWRUHG�PHVVDJH�DQG�WKH�WH[W���9LVLWHG��
MXVW�DW�WKH�HQG��6R��IRU�WKH�0HVVDJH$�W\SH��WKH�H[SHFWHG�WH[W�PXVW�EH��$��+HOOR�:RUOG��9LVLWHG���
WKLV�LV�WKH�FKHFN�WKDW�ZH�GLG�LQ�WKH�LI�VHFWLRQ�

7KH�0HVVDJH%�W\SH�KDV�D�YHU\�VLPLODU�LPSOHPHQWDWLRQ�

��W�5XQ��0HVVDJH%�WHVW���IXQF�W�WHVWLQJ�7�^�
����PVJ�� �0HVVDJH%�^�
������0VJ���+HOOR�:RUOG���
������2XWSXW��WHVW+HOSHU��
����`�
�
����PVJ�$FFHSW�YLVLWRU��
����PVJ�3ULQW���
�



����H[SHFWHG�� ��%��+HOOR�:RUOG��9LVLWHG�%���
����LI�WHVW+HOSHU�5HFHLYHG�� ��H[SHFWHG�^�
������W�(UURUI��([SHFWHG�UHVXOW�ZDV�LQFRUUHFW���V�� ��V���
��������WHVW+HOSHU�5HFHLYHG��H[SHFWHG��
����`�
��`��
`�

,Q�IDFW��ZH�KDYH�MXVW�FKDQJHG�WKH�W\SH�IURP�0HVVDJH$�WR�0HVVDJH%�DQG�WKH�H[SHFWHG�WH[W�QRZ�LV��%�
+HOOR�:RUOG��9LVLWHG�%����7KH�0VJ�ILHOG�LV�DOVR��+HOOR�:RUOG��DQG�ZH�DOVR�XVHG�WKH
7HVW+HOSHU�W\SH�

:H�VWLOO�ODFN�WKH�FRUUHFW�LPSOHPHQWDWLRQV�RI�WKH�LQWHUIDFHV�WR�FRPSLOH�WKH�FRGH�DQG�UXQ�WKH�WHVWV��7KH
0HVVDJH$�DQG�0HVVDJH%�VWUXFWV�KDYH�WR�LPSOHPHQW�WKH�$FFHSW�9LVLWRU��PHWKRG�

IXQF��P�0HVVDJH$��$FFHSW�Y�9LVLWRU��^�
����'R�QRWKLQJ�
`�
�
IXQF��P�0HVVDJH%��$FFHSW�Y�9LVLWRU��^�
����'R�QRWKLQJ�
`�

:H�QHHG�WKH�LPSOHPHQWDWLRQV�RI�WKH�9LVLW$�0HVVDJH$��DQG�9LVLW%�0HVVDJH%��PHWKRGV�WKDW�DUH
GHFODUHG�RQ�WKH�9LVLWRU�LQWHUIDFH��7KH�0HVVDJH9LVLWRU�LQWHUIDFH�LV�WKH�W\SH�WKDW�PXVW�LPSOHPHQW
WKHP�

IXQF��PI�0HVVDJH9LVLWRU��9LVLW$�P�0HVVDJH$�^�
����'R�QRWKLQJ�
`�
IXQF��PI�0HVVDJH9LVLWRU��9LVLW%�P�0HVVDJH%�^�
����'R�QRWKLQJ�
`�

)LQDOO\��ZH�ZLOO�FUHDWH�D�3ULQW���PHWKRG�IRU�HDFK�PHVVDJH�W\SH��7KLV�LV�WKH�PHWKRG�WKDW�ZH�ZLOO�XVH
WR�WHVW�WKH�FRQWHQWV�RI�WKH�0VJ�ILHOG�RQ�HDFK�W\SH�

IXQF��P�0HVVDJH$��3ULQW��^�
����'R�QRWKLQJ�
`�
�
IXQF��P�0HVVDJH%��3ULQW��^�
����'R�QRWKLQJ�
`�

1RZ�ZH�FDQ�UXQ�WKH�WHVWV�WR�UHDOO\�FKHFN�LI�WKH\�DUH�IDLOLQJ�\HW�

JR�WHVW��Y��
   �581���7HVWB2YHUDOO
   �581���7HVWB2YHUDOO�0HVVDJH$BWHVW
   �581���7HVWB2YHUDOO�0HVVDJH%BWHVW
����)$,/��7HVWB2YHUDOO������V�



������)$,/��7HVWB2YHUDOO�0HVVDJH$BWHVW������V�
������YLVLWRUBWHVW�JR�����([SHFWHG�UHVXOW�ZDV�LQFRUUHFW���� �$��+HOOR�:RUOG�
�9LVLWHG�$�
������)$,/��7HVWB2YHUDOO�0HVVDJH%BWHVW������V�
������YLVLWRUBWHVW�JR�����([SHFWHG�UHVXOW�ZDV�LQFRUUHFW���� �%��+HOOR�:RUOG�
�9LVLWHG�%�
)$,/
H[LW�VWDWXV��
)$,/

7KH�RXWSXWV�RI�WKH�WHVWV�DUH�FOHDU��7KH�H[SHFWHG�PHVVDJHV�ZHUH�LQFRUUHFW�EHFDXVH�WKH�FRQWHQWV�ZHUH
HPSW\��,W
V�WLPH�WR�FUHDWH�WKH�LPSOHPHQWDWLRQV�

,PSOHPHQWDWLRQ�RI�9LVLWRU�SDWWHUQ
:H�ZLOO�VWDUW�FRPSOHWLQJ�WKH�LPSOHPHQWDWLRQ�RI�WKH�9LVLW$�0HVVDJH$��DQG�9LVLW%�0HVVDJH%�
PHWKRGV�

IXQF��PI�0HVVDJH9LVLWRU��9LVLW$�P�0HVVDJH$�^�
��P�0VJ� �IPW�6SULQWI���V��V���P�0VJ����9LVLWHG�$����
`�
IXQF��PI�0HVVDJH9LVLWRU��9LVLW%�P�0HVVDJH%�^�
��P�0VJ� �IPW�6SULQWI���V��V���P�0VJ����9LVLWHG�%����
`�

,WV�IXQFWLRQDOLW\�LV�TXLWH�VWUDLJKWIRUZDUG��WKH�IPW�6SULQWI�PHWKRG�UHWXUQV�D�IRUPDWWHG�VWULQJ�ZLWK�WKH
DFWXDO�FRQWHQWV�RI�P�0VJ��D�ZKLWH�VSDFH��DQG�WKH�PHVVDJH��9LVLWHG��7KLV�VWULQJ�ZLOO�EH�VWRUHG�RQ�WKH
0VJ�ILHOG��RYHUULGLQJ�WKH�SUHYLRXV�FRQWHQWV�

1RZ�ZH�ZLOO�GHYHORS�WKH�$FFHSW�PHWKRG�IRU�HDFK�PHVVDJH�W\SH�WKDW�PXVW�H[HFXWH�WKH�FRUUHVSRQGLQJ
9LVLWRU�

IXQF��P�0HVVDJH$��$FFHSW�Y�9LVLWRU��^�
��Y�9LVLW$�P��
`�
�
IXQF��P�0HVVDJH%��$FFHSW�Y�9LVLWRU��^�
��Y�9LVLW%�P��
`�

7KLV�VPDOO�FRGH�KDV�VRPH�LPSOLFDWLRQV�RQ�LW��,Q�ERWK�FDVHV��ZH�DUH�XVLQJ�D�9LVLWRU��ZKLFK�LQ�RXU
H[DPSOH�LV�H[DFWO\�WKH�VDPH�DV�WKH�0HVVDJH9LVLWRU�LQWHUIDFH��EXW�WKH\�FRXOG�EH�FRPSOHWHO\�GLIIHUHQW�
7KH�NH\�LV�WR�XQGHUVWDQG�WKDW�WKH�9LVLWRU�SDWWHUQ�H[HFXWHV�DQ�DOJRULWKP�LQ�LWV�9LVLW�PHWKRG�WKDW�GHDOV
ZLWK�WKH�9LVLWDEOH�REMHFW��:KDW�FRXOG�WKH�9LVLWRU�EH�GRLQJ"�,Q�WKLV�H[DPSOH��LW�DOWHUV�WKH
9LVLWDEOH�REMHFW��EXW�LW�FRXOG�EH�VLPSO\�IHWFKLQJ�LQIRUPDWLRQ�IURP�LW��)RU�H[DPSOH��ZH�FRXOG�KDYH�D
3HUVRQ�W\SH�ZLWK�ORWV�RI�ILHOGV��QDPH��VXUQDPH��DJH��DGGUHVV��FLW\��SRVWDO�FRGH��DQG�VR�RQ��:H�FRXOG
ZULWH�D�9LVLWRU�WR�IHWFK�MXVW�WKH�QDPH�DQG�VXUQDPH�IURP�D�SHUVRQ�DV�D�XQLTXH�VWULQJ��D�YLVLWRU�WR�IHWFK
WKH�DGGUHVV�LQIR�IRU�D�GLIIHUHQW�VHFWLRQ�RI�DQ�DSS��DQG�VR�RQ�



)LQDOO\��WKHUH�LV�WKH�3ULQW���PHWKRG��ZKLFK�ZLOO�KHOS�XV�WR�WHVW�WKH�W\SHV��:H�PHQWLRQHG�EHIRUH�WKDW�LW
PXVW�SULQW�WR�WKH�6WGRXW�FDOO�E\�GHIDXOW�

IXQF��P�0HVVDJH$��3ULQW���^�
��LI�P�2XWSXW�  �QLO�^�
����P�2XWSXW� �RV�6WGRXW�
��`�
�
��IPW�)SULQWI�P�2XWSXW���$���V���P�0VJ��
`�
�
IXQF��P�0HVVDJH%��3ULQW���^�
��LI�P�2XWSXW�  �QLO�^�
����P�2XWSXW� �RV�6WGRXW�
��`�
��IPW�)SULQWI�P�2XWSXW���%���V���P�0VJ��
`�

,W�ILUVW�FKHFNV�WKH�FRQWHQW�RI�WKH�2XWSXW�ILHOG�WR�DVVLJQ�WKH�RXWSXW�RI�WKH�RV�6WGRXW�FDOO�LQ�FDVH�LW�LV
QXOO��,Q�RXU�WHVWV��ZH�DUH�VWRULQJ�D�SRLQWHU�WKHUH�WR�RXU�7HVW+HOSHU�W\SH�VR�WKLV�OLQH�LV�QHYHU�H[HFXWHG
LQ�RXU�WHVW��)LQDOO\��HDFK�PHVVDJH�W\SH�SULQWV�WR�WKH�2XWSXW�ILHOG��WKH�IXOO�PHVVDJH�VWRUHG�LQ�WKH�0VJ
ILHOG��7KLV�LV�GRQH�E\�XVLQJ�WKH�)SULQWI�PHWKRG��ZKLFK�WDNHV�DQ�LR�:ULWHU�SDFNDJH�DV�WKH�ILUVW
DUJXPHQW�DQG�WKH�WH[W�WR�IRUPDW�DV�WKH�QH[W�DUJXPHQWV�

2XU�LPSOHPHQWDWLRQ�LV�QRZ�FRPSOHWH�DQG�ZH�FDQ�UXQ�WKH�WHVWV�DJDLQ�WR�VHH�LI�WKH\�DOO�SDVV�QRZ�

JR�WHVW��Y��
   �581���7HVWB2YHUDOO
   �581���7HVWB2YHUDOO�0HVVDJH$BWHVW
   �581���7HVWB2YHUDOO�0HVVDJH%BWHVW
����3$66��7HVWB2YHUDOO������V�
������3$66��7HVWB2YHUDOO�0HVVDJH$BWHVW������V�
������3$66��7HVWB2YHUDOO�0HVVDJH%BWHVW������V�
3$66
RN

(YHU\WKLQJ�LV�2.��7KH�9LVLWRU�SDWWHUQ�KDV�GRQH�LWV�MRE�IODZOHVVO\�DQG�WKH�PHVVDJH�FRQWHQWV�ZHUH
DOWHUHG�DIWHU�FDOOLQJ�WKHLU�9LVLW�PHWKRGV��7KH�YHU\�LPSRUWDQW�WKLQJ�KHUH�LV�WKDW�ZH�FDQ�DGG�PRUH
IXQFWLRQDOLW\�WR�ERWK�WKH�VWUXFWV��0HVVDJH$�DQG�0HVVDJH%��ZLWKRXW�DOWHULQJ�WKHLU�W\SHV��:H�FDQ�MXVW
FUHDWH�D�QHZ�9LVLWRU�W\SH�WKDW�GRHV�HYHU\WKLQJ�RQ�WKH�9LVLWDEOH��IRU�H[DPSOH��ZH�FDQ�FUHDWH�D
9LVLWRU�WR�DGG�D�PHWKRG�WKDW�SULQWV�WKH�FRQWHQWV�RI�WKH�0VJ�ILHOG�

W\SH�0VJ)LHOG9LVLWRU3ULQWHU�VWUXFW�^`�
�
IXQF��PI�0VJ)LHOG9LVLWRU3ULQWHU��9LVLW$�P�0HVVDJH$�^�
��IPW�3ULQWI�P�0VJ��
`�
IXQF��PI�0VJ)LHOG9LVLWRU3ULQWHU��9LVLW%�P�0HVVDJH%�^�
��IPW�3ULQWI�P�0VJ��
`�



:H�KDYH�MXVW�DGGHG�VRPH�IXQFWLRQDOLW\�WR�ERWK�W\SHV�ZLWKRXW�DOWHULQJ�WKHLU�FRQWHQWV��7KDW
V�WKH�SRZHU
RI�WKH�9LVLWRU�GHVLJQ�SDWWHUQ�

$QRWKHU�H[DPSOH
:H�ZLOO�GHYHORS�D�VHFRQG�H[DPSOH��WKLV�RQH�D�ELW�PRUH�FRPSOH[��,Q�WKLV�FDVH��ZH�ZLOO�HPXODWH�DQ
RQOLQH�VKRS�ZLWK�D�IHZ�SURGXFWV��7KH�SURGXFWV�ZLOO�KDYH�SODLQ�W\SHV��ZLWK�MXVW�ILHOGV�DQG�ZH�ZLOO
PDNH�D�FRXSOH�RI�YLVLWRUV�WR�GHDO�ZLWK�WKHP�LQ�WKH�JURXS�

)LUVW�RI�DOO��ZH�ZLOO�GHYHORS�WKH�LQWHUIDFHV��7KH�3URGXFW,QIR5HWULHYHU�W\SH�KDV�D�PHWKRG�WR�JHW�WKH
SULFH�DQG�WKH�QDPH�RI�WKH�SURGXFW��7KH�9LVLWRU�LQWHUIDFH��OLNH�EHIRUH��KDV�D�9LVLW�PHWKRG�WKDW
DFFHSWV�WKH�3URGXFW,QIR5HWULHYHU�W\SH��)LQDOO\��9LVLWDEOH�LQWHUIDFH�LV�H[DFWO\�WKH�VDPH��LW�KDV�DQ
$FFHSW�PHWKRG�WKDW�WDNHV�D�9LVLWRU�W\SH�DV�DQ�DUJXPHQW�

W\SH�3URGXFW,QIR5HWULHYHU�LQWHUIDFH�^�
��*HW3ULFH���IORDW���
��*HW1DPH���VWULQJ�
`�
�
W\SH�9LVLWRU�LQWHUIDFH�^�
��9LVLW�3URGXFW,QIR5HWULHYHU��
`�
�
W\SH�9LVLWDEOH�LQWHUIDFH�^�
��$FFHSW�9LVLWRU��
`�

$OO�WKH�SURGXFWV�RI�WKH�RQOLQH�VKRS�PXVW�LPSOHPHQW�WKH�3URGXFW,QIR5HWULHYHU�W\SH��$OVR��PRVW
SURGXFWV�ZLOO�KDYH�VRPH�FRPPRQV�ILHOGV��VXFK�DV�QDPH�RU�SULFH��WKH�RQHV�GHILQHG�LQ�WKH
3URGXFW,QIR5HWULHYHU�LQWHUIDFH���:H�FUHDWHG�WKH�3URGXFW�W\SH��LPSOHPHQWHG�WKH
3URGXFW,QIR5HWULHYHU�DQG�WKH�9LVLWDEOH�LQWHUIDFHV��DQG�HPEHGGHG�LW�RQ�HDFK�SURGXFW�

W\SH�3URGXFW�VWUXFW�^�
��3ULFH�IORDW���
��1DPH��VWULQJ�
`�
�
IXQF��S�3URGXFW��*HW3ULFH���IORDW���^�
��UHWXUQ�S�3ULFH�
`�
�
IXQF��S�3URGXFW��$FFHSW�Y�9LVLWRU��^�
��Y�9LVLW�S��
`�
�
IXQF��S�3URGXFW��*HW1DPH���VWULQJ�^�
��UHWXUQ�S�1DPH�
`�

1RZ�ZH�KDYH�D�YHU\�JHQHULF�3URGXFW�W\SH�WKDW�FDQ�VWRUH�WKH�LQIRUPDWLRQ�DERXW�DOPRVW�DQ\�SURGXFW�RI



WKH�VKRS��)RU�H[DPSOH��ZH�FRXOG�KDYH�D�5LFH�DQG�D�3DVWD�SURGXFW�

W\SH�5LFH�VWUXFW�^�
��3URGXFW�
`�
�
W\SH�3DVWD�VWUXFW�^�
��3URGXFW�
`�

(DFK�KDV�WKH�3URGXFW�W\SH�HPEHGGHG��1RZ�ZH�QHHG�WR�FUHDWH�D�FRXSOH�RI�9LVLWRUV�LQWHUIDFHV��RQH
WKDW�VXPV�WKH�SULFH�RI�DOO�SURGXFWV�DQG�RQH�WKDW�SULQWV�WKH�QDPH�RI�HDFK�SURGXFW�

W\SH�3ULFH9LVLWRU�VWUXFW�^�
��6XP�IORDW���
`�
�
IXQF��SY�3ULFH9LVLWRU��9LVLW�S�3URGXFW,QIR5HWULHYHU��^�
��SY�6XP�� �S�*HW3ULFH���
`�
�
W\SH�1DPH3ULQWHU�VWUXFW�^�
��3URGXFW/LVW�VWULQJ�
`�
�
IXQF��Q�1DPH3ULQWHU��9LVLW�S�3URGXFW,QIR5HWULHYHU��^�
��Q�1DPHV� �IPW�6SULQWI���V?Q�V���S�*HW1DPH����Q�3URGXFW/LVW��
`�

7KH�3ULFH9LVLWRU�VWUXFW�WDNHV�WKH�YDOXH�RI�WKH�3ULFH�YDULDEOH�RI�WKH�3URGXFW,QIR5HWULHYHU�W\SH�
SDVVHG�DV�DQ�DUJXPHQW��DQG�DGGV�LW�WR�WKH�6XP�ILHOG��7KH�1DPH3ULQWHU�VWUXFW�VWRUHV�WKH�QDPH�RI�WKH
3URGXFW,QIR5HWULHYHU�W\SH��SDVVHG�DV�DQ�DUJXPHQW��DQG�DSSHQGV�LW�WR�D�QHZ�OLQH�RQ�WKH
3URGXFW/LVW�ILHOG�

7LPH�IRU�WKH�PDLQ�IXQFWLRQ�

IXQF�PDLQ���^�
��SURGXFWV�� �PDNH�>@9LVLWDEOH�����
��SURGXFWV>�@� �	5LFH^�
����3URGXFW��3URGXFW^�
������3ULFH��������
������1DPH����6RPH�ULFH���
����`��
��`�
��SURGXFWV>�@� �	3DVWD^�
����3URGXFW��3URGXFW^�
������3ULFH��������
������1DPH����6RPH�SDVWD���
����`��
��`�
�
����3ULQW�WKH�VXP�RI�SULFHV�
��SULFH9LVLWRU�� �	3ULFH9LVLWRU^`�



�
��IRU�B��S�� �UDQJH�SURGXFWV�^�
����S�$FFHSW�SULFH9LVLWRU��
��`�
�
��IPW�3ULQWI��7RWDO���I?Q���SULFH9LVLWRU�6XP��
�
����3ULQW�WKH�SURGXFWV�OLVW�
��QDPH9LVLWRU�� �	1DPH3ULQWHU^`�
�
��IRU�B��S�� �UDQJH�SURGXFWV�^�
����S�$FFHSW�QDPH9LVLWRU��
��`�
�
��IPW�3ULQWI��?Q3URGXFW�OLVW�?Q�������������?Q�V����QDPH9LVLWRU�3URGXFW/LVW��
`�

:H�FUHDWH�D�VOLFH�RI�WZR�9LVLWDEOH�REMHFWV��D�5LFH�DQG�D�3DVWD�W\SH�ZLWK�VRPH�DUELWUDU\�QDPHV�
7KHQ�ZH�LWHUDWH�IRU�HDFK�RI�WKHP�XVLQJ�D�3ULFH9LVLWRU�LQVWDQFH�DV�DQ�DUJXPHQW��:H�SULQW�WKH�WRWDO
SULFH�DIWHU�WKH�UDQJH�IRU��)LQDOO\��ZH�UHSHDW�WKLV�RSHUDWLRQ�ZLWK�WKH�1DPH3ULQWHU�DQG�SULQW�WKH
UHVXOWLQJ�3URGXFW/LVW��7KH�RXWSXW�RI�WKLV�PDLQ�IXQFWLRQ�LV�DV�IROORZV�

JR�UXQ�YLVLWRU�JR
7RWDO�����������
3URGXFW�OLVW�
�������������
6RPH�SDVWD
6RPH�ULFH

2N��WKLV�LV�D�QLFH�H[DPSOH�RI�WKH�9LVLWRU�SDWWHUQ�EXW����ZKDW�LI�WKHUH�DUH�VSHFLDO�FRQVLGHUDWLRQV�DERXW�D
SURGXFW"�)RU�H[DPSOH��ZKDW�LI�ZH�QHHG�WR�VXP����WR�WKH�WRWDO�SULFH�RI�D�IULGJH�W\SH"�2.��OHW
V�ZULWH
WKH�)ULGJH�VWUXFWXUH�

W\SH�)ULGJH�VWUXFW�^�
��3URGXFW�
`�

7KH�LGHD�KHUH�LV�WR�MXVW�RYHUULGH�WKH�*HW3ULFH���PHWKRG�WR�UHWXUQ�WKH�SURGXFW
V�SULFH�SOXV����

W\SH�)ULGJH�VWUXFW�^�
��3URGXFW�
`�
�
IXQF��I�)ULGJH��*HW3ULFH���IORDW���^�
��UHWXUQ�I�3URGXFW�3ULFH������
`�

8QIRUWXQDWHO\��WKLV�LVQ
W�HQRXJK�IRU�RXU�H[DPSOH��7KH�)ULGJH�VWUXFWXUH�LV�QRW�RI�D��9LVLWDEOH�W\SH�
7KH�3URGXFW�VWUXFW�LV�RI�D�9LVLWDEOH�W\SH�DQG�WKH�)ULGJH�VWUXFW�KDV�D�3URGXFW�VWUXFW�HPEHGGHG�EXW�
DV�ZH�PHQWLRQHG�LQ�HDUOLHU�FKDSWHUV��D�W\SH�WKDW�HPEHGV�D�VHFRQG�W\SH�FDQQRW�EH�FRQVLGHUHG�RI�WKDW
ODWWHU�W\SH��HYHQ�ZKHQ�LW�KDV�DOO�LWV�ILHOGV�DQG�PHWKRGV��7KH�VROXWLRQ�LV�WR�DOVR�LPSOHPHQW�WKH



$FFHSW�9LVLWRU��PHWKRG�VR�WKDW�LW�FDQ�EH�FRQVLGHUHG�DV�D�9LVLWDEOH�

W\SH�)ULGJH�VWUXFW�^�
��3URGXFW�
`�
�
IXQF��I�)ULGJH��*HW3ULFH���IORDW���^�
��UHWXUQ�I�3URGXFW�3ULFH������
`�
�
IXQF��I�)ULGJH��$FFHSW�Y�9LVLWRU��^�
��Y�9LVLW�I��
`�

/HW
V�UHZULWH�WKH�PDLQ�IXQFWLRQ��WR�DGG�WKLV�QHZ�)ULGJH�SURGXFW�WR�WKH�VOLFH�

IXQF�PDLQ���^�
��SURGXFWV�� �PDNH�>@9LVLWDEOH�����
��SURGXFWV>�@� �	5LFH^�
����3URGXFW��3URGXFW^�
������3ULFH��������
������1DPH����6RPH�ULFH���
����`��
��`�
��SURGXFWV>�@� �	3DVWD^�
����3URGXFW��3URGXFW^�
������3ULFH��������
������1DPH����6RPH�SDVWD���
����`��
��`�
��SURGXFWV>�@� �	)ULGJH^�
����3URGXFW��3URGXFW^�
������3ULFH������
������1DPH����$�IULGJH���
����`��
��`�
������
`�

(YHU\WKLQJ�HOVH�FRQWLQXHV�WKH�VDPH��5XQQLQJ�WKLV�QHZ�PDLQ�IXQFWLRQ�SURGXFHV�WKH�IROORZLQJ�RXWSXW�

��JR�UXQ�YLVLWRU�JR
7RWDO������������
3URGXFW�OLVW�
�������������
$�IULGJH
6RPH�SDVWD
6RPH�ULFH

$V�H[SHFWHG��WKH�WRWDO�SULFH�LV�KLJKHU�QRZ��RXWSXWWLQJ�WKH�VXP�RI�WKH�ULFH�������WKH�SDVWD�������DQG�WKH
IULGJH�����RI�WKH�SURGXFW�SOXV����RI�WKH�WUDQVSRUW��VR������:H�FRXOG�EH�DGGLQJ�YLVLWRUV�IRUHYHU�WR�WKLV
SURGXFWV��EXW�WKH�LGHD�LV�FOHDU��ZH�GHFRXSOHG�VRPH�DOJRULWKPV�RXWVLGH�RI�WKH�W\SHV�WR�WKH�YLVLWRUV�



9LVLWRUV�WR�WKH�UHVFXH�
:H�KDYH�VHHQ�D�SRZHUIXO�DEVWUDFWLRQ�WR�DGG�QHZ�DOJRULWKPV�WR�VRPH�W\SHV��+RZHYHU��EHFDXVH�RI�WKH
ODFN�RI�RYHUORDGLQJ�LQ�*R��WKLV�SDWWHUQ�FRXOG�EH�OLPLWLQJ�LQ�VRPH�DVSHFWV��ZH�KDYH�VHHQ�LW�LQ�WKH�ILUVW
H[DPSOH��ZKHUH�ZH�KDG�WR�FUHDWH�WKH�9LVLW$�DQG�9LVLW%�LPSOHPHQWDWLRQV���,Q�WKH�VHFRQG�H[DPSOH�
ZH�KDYHQ
W�GHDOW�ZLWK�WKLV�OLPLWDWLRQ�EHFDXVH�ZH�KDYH�XVHG�DQ�LQWHUIDFH�WR�WKH�9LVLW�PHWKRG�RI�WKH
9LVLWRU�VWUXFW��EXW�ZH�MXVW�XVHG�RQH�W\SH�RI�YLVLWRU��3URGXFW,QIR5HWULHYHU��DQG�ZH�ZRXOG�KDYH
WKH�VDPH�SUREOHP�LI�ZH�LPSOHPHQWHG�D�9LVLW�PHWKRG�IRU�D�VHFRQG�W\SH��ZKLFK�LV�RQH�RI�WKH
REMHFWLYHV�RI�WKH�RULJLQDO�*DQJ�RI�)RXU�GHVLJQ�SDWWHUQV�



6WDWH�GHVLJQ�SDWWHUQ
6WDWH�SDWWHUQV�DUH�GLUHFWO\�UHODWHG�WR�)60V��$Q�)60��LQ�YHU\�VLPSOH�WHUPV��LV�VRPHWKLQJ�WKDW�KDV�RQH
RU�PRUH�VWDWHV�DQG�WUDYHOV�EHWZHHQ�WKHP�WR�H[HFXWH�VRPH�EHKDYLRUV��/HW
V�VHH�KRZ�WKH�6WDWH�SDWWHUQ
KHOSV�XV�WR�GHILQH�)60�

'HVFULSWLRQ
$�OLJKW�VZLWFK�LV�D�FRPPRQ�H[DPSOH�RI�DQ�)60��,W�KDV�WZR�VWDWHV��RQ�DQG�RII��2QH�VWDWH�FDQ�WUDQVLW�WR
WKH�RWKHU�DQG�YLFH�YHUVD��7KH�ZD\�WKDW�WKH�6WDWH�SDWWHUQ�ZRUNV�LV�VLPLODU��:H�KDYH�D�6WDWH�LQWHUIDFH
DQG�DQ�LPSOHPHQWDWLRQ�RI�HDFK�VWDWH�ZH�ZDQW�WR�DFKLHYH��7KHUH�LV�DOVR�XVXDOO\�D�FRQWH[W�WKDW�KROGV
FURVV�LQIRUPDWLRQ�EHWZHHQ�WKH�VWDWHV�

:LWK�)60��ZH�FDQ�DFKLHYH�YHU\�FRPSOH[�EHKDYLRUV�E\�VSOLWWLQJ�WKHLU�VFRSH�EHWZHHQ�VWDWHV��7KLV�ZD\
ZH�FDQ�PRGHO�SLSHOLQHV�RI�H[HFXWLRQ�EDVHG�RQ�DQ\�NLQG�RI�LQSXWV�RU�FUHDWH�HYHQW�GULYHQ�VRIWZDUH�WKDW
UHVSRQGV�WR�SDUWLFXODU�HYHQWV�LQ�VSHFLILHG�ZD\V�

2EMHFWLYHV
7KH�PDLQ�REMHFWLYHV�RI�WKH�6WDWH�SDWWHUQ�LV�WR�GHYHORS�)60�DUH�DV�IROORZV�

7R�KDYH�D�W\SH�WKDW�DOWHUV�LWV�RZQ�EHKDYLRU�ZKHQ�VRPH�LQWHUQDO�WKLQJV�KDYH�FKDQJHG
0RGHO�FRPSOH[�JUDSKV�DQG�SLSHOLQHV�FDQ�EH�XSJUDGHG�HDVLO\�E\�DGGLQJ�PRUH�VWDWHV�DQG�UHURXWLQJ
WKHLU�RXWSXW�VWDWHV

$�VPDOO�JXHVV�WKH�QXPEHU�JDPH
:H�DUH�JRLQJ�WR�GHYHORS�D�YHU\�VLPSOH�JDPH�WKDW�XVHV�)60��7KLV�JDPH�LV�D�QXPEHU�JXHVVLQJ�JDPH�
7KH�LGHD�LV�VLPSOH��ZH�ZLOO�KDYH�WR�JXHVV�VRPH�QXPEHU�EHWZHHQ���DQG����DQG�ZH�KDYH�MXVW�D�IHZ
DWWHPSWV�RU�ZH
OO�ORVH�

:H�ZLOO�OHDYH�WKH�SOD\HU�WR�FKRRVH�WKH�OHYHO�RI�GLIILFXOW\�E\�DVNLQJ�KRZ�PDQ\�WULHV�WKH�XVHU�KDV�EHIRUH
ORVLQJ��7KHQ��ZH�ZLOO�DVN�WKH�SOD\HU�IRU�WKH�FRUUHFW�QXPEHU�DQG�NHHS�DVNLQJ�LI�WKH\�GRQ
W�JXHVV�LW�RU�LI
WKH�QXPEHU�RI�WULHV�UHDFKHV�]HUR�

$FFHSWDQFH�FULWHULD
)RU�WKLV�VLPSOH�JDPH��ZH�KDYH�ILYH�DFFHSWDQFH�FULWHULD�WKDW�EDVLFDOO\�GHVFULEH�WKH�PHFKDQLFV�RI�WKH
JDPH�

��� 7KH�JDPH�ZLOO�DVN�WKH�SOD\HU�KRZ�PDQ\�WULHV�WKH\�ZLOO�KDYH�EHIRUH�ORVLQJ�WKH�JDPH�
��� 7KH�QXPEHU�WR�JXHVV�PXVW�EH�EHWZHHQ���DQG����
��� (YHU\�WLPH�D�SOD\HU�HQWHUV�D�QXPEHU�WR�JXHVV��WKH�QXPEHU�RI�UHWULHV�GURSV�E\�RQH�
��� ,I�WKH�QXPEHU�RI�UHWULHV�UHDFKHV�]HUR�DQG�WKH�QXPEHU�LV�VWLOO�LQFRUUHFW��WKH�JDPH�ILQLVKHV�DQG�WKH



SOD\HU�KDV�ORVW�
��� ,I�WKH�SOD\HU�JXHVVHV�WKH�QXPEHU��WKH�SOD\HU�ZLQV�

,PSOHPHQWDWLRQ�RI�6WDWH�SDWWHUQ
7KH�LGHD�RI�XQLW�WHVWV�LV�TXLWH�VWUDLJKWIRUZDUG�LQ�D�6WDWH�SDWWHUQ�VR�ZH�ZLOO�VSHQG�PRUH�WLPH�H[SODLQLQJ
LQ�GHWDLO�WKH�PHFKDQLVP�WR�XVH�LW��ZKLFK�LV�D�ELW�PRUH�FRPSOH[�WKDQ�XVXDO�

)LUVW�RI�DOO��ZH�QHHG�WKH�LQWHUIDFH�WR�UHSUHVHQW�WKH�GLIIHUHQW�VWDWHV�DQG�D�JDPH�FRQWH[W�WR�VWRUH�WKH
LQIRUPDWLRQ�EHWZHHQ�VWDWHV��)RU�WKLV�JDPH��WKH�FRQWH[W�QHHGV�WR�VWRUH�WKH�QXPEHU�RI�UHWULHV��LI�WKH�XVHU
KDV�ZRQ�RU�QRW��WKH�VHFUHW�QXPEHU�WR�JXHVV��DQG�WKH�FXUUHQW�VWDWH��7KH�VWDWH�ZLOO�KDYH�DQ
H[HFXWH6WDWH�PHWKRG�WKDW�DFFHSWV�RQH�RI�WKHVH�FRQWH[WV�DQG�UHWXUQV�WUXH�LI�WKH�JDPH�KDV�ILQLVKHG��RU
IDOVH�LI�QRW�

W\SH�*DPH6WDWH�LQWHUIDFH�^�
��H[HFXWH6WDWH�*DPH&RQWH[W��ERRO�
`�
�
W\SH�*DPH&RQWH[W�VWUXFW�^�
��6HFUHW1XPEHU�LQW�
��5HWULHV�LQW�
��:RQ�ERRO�
��1H[W�*DPH6WDWH�
`�

$V�GHVFULEHG�LQ�DFFHSWDQFH�FULWHULD����WKH�SOD\HU�PXVW�EH�DEOH�WR�LQWURGXFH�WKH�QXPEHU�RI�UHWULHV�WKH\
ZDQW��7KLV�ZLOO�EH�DFKLHYHG�E\�D�VWDWH�FDOOHG�6WDUW6WDWH��$OVR��WKH�6WDUW6WDWH�VWUXFW�PXVW�SUHSDUH
WKH�JDPH��VHWWLQJ�WKH�FRQWH[W�WR�LWV�LQLWLDO�YDOXH�EHIRUH�WKH�SOD\HU�

W\SH�6WDUW6WDWH�VWUXFW^`�
IXQF�V�6WDUW6WDWH��H[HFXWH6WDWH�F�*DPH&RQWH[W��ERRO�^�
��F�1H[W� �	$VN6WDWH^`�
�
��UDQG�6HHG�WLPH�1RZ���8QL[1DQR����
��F�6HFUHW1XPEHU� �UDQG�,QWQ�����
�
��IPW�3ULQWOQ��,QWURGXFH�D�QXPEHU�D�QXPEHU�RI�UHWULHV�WR�VHW�WKH�GLIILFXOW\����
��IPW�)VFDQI�RV�6WGLQ����G?Q���	F�5HWULHV��
�
��UHWXUQ�WUXH�
`�

)LUVW�RI�DOO��WKH�6WDUW6WDWH�VWUXFW�LPSOHPHQWV�WKH�*DPH6WDWH�VWUXFWXUH�EHFDXVH�LW�KDV�WKH
H[HFXWH6WDWH�&RQWH[W��PHWKRG�RI�%RROHDQ�W\SH�RQ�LWV�VWUXFWXUH��$W�WKH�EHJLQQLQJ�RI�WKLV�VWDWH��LW
VHWV�WKH�RQO\�VWDWH�SRVVLEOH�DIWHU�H[HFXWLQJ�WKLV�RQH��WKH�$VN6WDWH�VWDWH��7KH�$VN6WDWH�VWUXFW�LV�QRW
GHFODUHG�\HW��EXW�LW�ZLOO�EH�WKH�VWDWH�ZKHUH�ZH�DVN�WKH�SOD\HU�IRU�D�QXPEHU�WR�JXHVV�

,Q�WKH�QH[W�WZR�OLQHV��ZH�XVH�WKH�5DQG�SDFNDJH�RI�*R�WR�JHQHUDWH�D�UDQGRP�QXPEHU��,Q�WKH�ILUVW�OLQH�
ZH�IHHG�WKH�UDQGRP�JHQHUDWRU�ZLWK�WKH�LQW���W\SH�QXPEHU�UHWXUQHG�E\�WKH�FXUUHQW�PRPHQW��VR�ZH



HQVXUH�D�UDQGRP�IHHG�LQ�HDFK�H[HFXWLRQ��LI�\RX�SXW�D�FRQVWDQW�QXPEHU�KHUH��WKH�UDQGRPL]HU�ZLOO�DOVR
JHQHUDWH�WKH�VDPH�QXPEHU�WRR���7KH�UDQG�,QWQ�LQW��PHWKRG�UHWXUQV�DQ�LQWHJHU�QXPEHU�EHWZHHQ�]HUR
DQG�WKH�VSHFLILHG�QXPEHU��VR�KHUH�ZH�FRYHU�DFFHSWDQFH�FULWHULD���

1H[W��D�PHVVDJH�DVNLQJ�IRU�D�QXPEHU�RI�UHWULHV�WR�VHW�SUHFHGHV�WKH�IPW�)VFDQI�PHWKRG��D�SRZHUIXO
IXQFWLRQ�ZKHUH�\RX�FDQ�SDVV�LW�DQ�LR�5HDGHU��WKH�VWDQGDUG�LQSXW�RI�WKH�FRQVROH���D�IRUPDW��QXPEHU��
DQG�DQ�LQWHUIDFH�WR�VWRUH�WKH�FRQWHQWV�RI�WKH�UHDGHU��LQ�WKLV�FDVH��WKH�5HWULHV�ILHOG�RI�WKH�FRQWH[W�

)LQDOO\��ZH�UHWXUQ�WUXH�WR�WHOO�WKH�HQJLQH�WKDW�WKH�JDPH�PXVW�FRQWLQXH��/HW
V�VHH�WKH�$VN6WDWH�VWUXFW�
ZKLFK�ZH�KDYH�XVHG�DW�WKH�EHJLQQLQJ�RI�WKH�IXQFWLRQ�

W\SH�$VN6WDWH�VWUXFW�^`�
IXQF��D�$VN6WDWH��H[HFXWH6WDWH�F�*DPH&RQWH[W��ERRO^�
��IPW�3ULQWI��,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH��G�WULHV�OHIW?Q���
F�5HWULHV��
�
��YDU�Q�LQW�
��IPW�)VFDQI�RV�6WGLQ����G���	Q��
��F�5HWULHV� �F�5HWULHV�����
�
��LI�Q�  �F�6HFUHW1XPEHU�^�
����F�:RQ� �WUXH�
����F�1H[W� �	)LQLVK6WDWH^`�
��`�
�
��LI�F�5HWULHV�  ���^�
����F�1H[W� �	)LQLVK6WDWH^`�
��`�
�
��UHWXUQ�WUXH�
`�

7KH�$VN6WDWH�VWUXFWXUH�DOVR�LPSOHPHQWV�WKH�*DPH6WDWH�VWDWH��DV�\RX�KDYH�SUREDEO\�JXHVVHG�DOUHDG\�
7KLV�VWDWHV�VWDUWV�ZLWK�D�PHVVDJH�IRU�WKH�SOD\HU��DVNLQJ�WKHP�WR�LQVHUW�D�QHZ�QXPEHU��,Q�WKH�QH[W�WKUHH
OLQHV��ZH�FUHDWH�D�ORFDO�YDULDEOH�WR�VWRUH�WKH�FRQWHQWV�RI�WKH�QXPEHU�WKDW�WKH�SOD\HU�ZLOO�LQWURGXFH��:H
XVHG�WKH�IPW�)VFDQI�PHWKRG�DJDLQ��DV�ZH�GLG�LQ�6WDUW6WDWH�VWUXFW�WR�FDSWXUH�WKH�SOD\HU
V�LQSXW�DQG
VWRUH�LW�LQ�WKH�YDULDEOH�Q��7KHQ��ZH�KDYH�RQH�UHWU\�OHVV�LQ�RXU�FRXQWHU��VR�ZH�KDYH�WR�VXEWUDFW�RQH�WR
WKH�QXPEHU�RI�UHWULHV�UHSUHVHQWHG�LQ�WKH�5HWULHV�ILHOG�

7KHQ��WKHUH�DUH�WZR�FKHFNV��RQH�WKDW�FKHFNV�LI�WKH�XVHU�KDV�HQWHUHG�WKH�FRUUHFW�QXPEHU��LQ�ZKLFK�FDVH
WKH�FRQWH[W�ILHOG�:RQ�LV�VHW�WR�WUXH�DQG�WKH�QH[W�VWDWH�LV�VHW�WR�WKH�)LQLVK6WDWH�VWUXFW��QRW�GHFODUHG
\HW��

7KH�VHFRQG�FKHFN�LV�FRQWUROOLQJ�WKDW�WKH�QXPEHU�RI�UHWULHV�KDV�QRW�UHDFKHG�]HUR��LQ�ZKLFK�FDVH�LW�ZRQ
W
OHW�WKH�SOD\HU�DVN�DJDLQ�IRU�D�QXPEHU�DQG�LW�ZLOO�VHQG�WKH�SOD\HU�WR�WKH�)LQLVK6WDWH�VWUXFW�GLUHFWO\�
$IWHU�DOO��ZH�KDYH�WR�WHOO�WKH�JDPH�HQJLQH�DJDLQ�WKDW�WKH�JDPH�PXVW�FRQWLQXH�E\�UHWXUQLQJ�WUXH�LQ�WKH
H[HFXWH6WDWH�PHWKRG�

)LQDOO\��ZH�GHILQH�WKH�)LQLVK6WDWH�VWUXFW��,W�FRQWUROV�WKH�H[LW�VWDWXV�RI�WKH�JDPH��FKHFNLQJ�WKH



FRQWHQWV�RI�WKH�:RQ�ILHOG�LQ�WKH�FRQWH[W�REMHFW�

W\SH�)LQLVK6WDWH�VWUXFW^`�
IXQF�I�)LQLVK6WDWH��H[HFXWH6WDWH�F�*DPH&RQWH[W��ERRO�^�
��LI�F�:RQ�^�
����SULQWOQ��&RQJUDWV��\RX�ZRQ���
��`��
��HOVH�^�
����SULQWOQ��<RX�ORVH���
��`�
��UHWXUQ�IDOVH�
`�

7KH�7KH)LQLVK6WDWH�VWUXFW�DOVR�LPSOHPHQWV�WKH�*DPH6WDWH�VWDWH�E\�KDYLQJ�H[HFXWH6WDWH�PHWKRG
LQ�LWV�VWUXFWXUH��7KH�LGHD�KHUH�LV�YHU\�VLPSOH��LI�WKH�SOD\HU�KDV�ZRQ��WKLV�ILHOG�LV�VHW�SUHYLRXVO\�LQ�WKH
$VN6WDWH�VWUXFW���WKH�)LQLVK6WDWH�VWUXFWXUH�ZLOO�SULQW�WKH�PHVVDJH�&RQJUDWV��\RX�ZRQ��,I�WKH
SOD\HU�KDV�QRW�ZRQ��UHPHPEHU�WKDW�WKH�]HUR�YDOXH�RI�WKH�%RROHDQ�YDULDEOH�LV�IDOVH���WKH
)LQLVK6WDWH�SULQWV�WKH�PHVVDJH�<RX�ORVH�

,Q�WKLV�FDVH��WKH�JDPH�FDQ�EH�FRQVLGHUHG�ILQLVKHG��VR�ZH�UHWXUQ�IDOVH�WR�VD\�WKDW�WKH�JDPH�PXVW�QRW
FRQWLQXH�

:H�MXVW�QHHG�WKH�PDLQ�PHWKRG�WR�SOD\�RXU�JDPH�

IXQF�PDLQ���^�
��VWDUW�� �6WDUW6WDWH^`�
��JDPH�� �*DPH&RQWH[W^�
����1H[W�	VWDUW��
��`�
��IRU�JDPH�1H[W�H[HFXWH6WDWH�	JDPH��^`�
`�

:HOO��\HV��LW�FDQ
W�EH�VLPSOHU��7KH�JDPH�PXVW�EHJLQ�ZLWK�WKH�VWDUW�PHWKRG��DOWKRXJK�LW�FRXOG�EH
DEVWUDFWHG�PRUH�RXWVLGH�LQ�FDVH�WKDW�WKH�JDPH�QHHGV�PRUH�LQLWLDOL]DWLRQ�LQ�WKH�IXWXUH��EXW�LQ�RXU�FDVH�LW
LV�ILQH��7KHQ��ZH�FUHDWH�D�FRQWH[W�ZKHUH�ZH�VHW�WKH�1H[W�VWDWH�DV�D�SRLQWHU�WR�WKH�VWDUW�YDULDEOH��6R
WKH�ILUVW�VWDWH�WKDW�ZLOO�EH�H[HFXWHG�LQ�WKH�JDPH�ZLOO�EH�WKH�6WDUW6WDWH�VWDWH�

7KH�ODVW�OLQH�RI�WKH�PDLQ�IXQFWLRQ�KDV�D�ORW�RI�WKLQJV�MXVW�WKHUH��:H�FUHDWH�D�ORRS��ZLWKRXW�DQ\�VWDWHPHQW
LQVLGH�LW��$V�ZLWK�DQ\�ORRS��LW�NHHSV�ORRSLQJ�DIWHU�WKH�FRQGLWLRQ�LV�QRW�VDWLVILHG��7KH�FRQGLWLRQ�ZH�DUH
XVLQJ�LV�WKH�UHWXUQHG�YDOXH�RI�WKH�*DPH6WDWHV�VWUXFWXUH��WUXH�DV�VRRQ�DV�WKH�JDPH�LV�QRW�ILQLVKHG�

6R��WKH�LGHD�LV�VLPSOH��ZH�H[HFXWH�WKH�VWDWH�LQ�WKH�FRQWH[W��SDVVLQJ�D�SRLQWHU�WR�WKH�FRQWH[W�WR�LW��(DFK
VWDWH�UHWXUQV�WUXH�XQWLO�WKH�JDPH�KDV�ILQLVKHG�DQG�WKH�)LQLVK6WDWH�VWUXFW�ZLOO�UHWXUQ�IDOVH��6R�RXU
IRU�ORRS�ZLOO�NHHS�ORRSLQJ��ZDLWLQJ�IRU�D�IDOVH�FRQGLWLRQ�VHQW�E\�WKH�)LQLVK6WDWH�VWUXFWXUH�WR�HQG
WKH�DSSOLFDWLRQ�

/HW
V�SOD\�RQFH�

JR�UXQ�VWDWH�JR



,QWURGXFH�D�QXPEHU�D�QXPEHU�RI�UHWULHV�WR�VHW�WKH�GLIILFXOW\�
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
<RX�ORVH

:H�ORVW��:H�VHW�WKH�QXPEHU�RI�UHWULHV�WR����7KHQ�ZH�NHSW�LQVHUWLQJ�QXPEHUV��WU\LQJ�WR�JXHVV�WKH�VHFUHW
QXPEHU��:H�HQWHUHG�������������DQG����EXW�LW�ZDVQ
W�DQ\�RI�WKHP��,�GRQ
W�HYHQ�NQRZ�ZKDW�WKH�FRUUHFW
QXPEHU�ZDV��OHW
V�IL[�WKLV�

*R�WR�WKH�GHILQLWLRQ�RI�WKH�)LQLVK6WDWH�VWUXFW�DQG�FKDQJH�WKH�OLQH�ZKHUH�LW�VD\V�<RX�ORVH��DQG
UHSODFH�LW�ZLWK�WKH�IROORZLQJ�

IPW�3ULQWI��<RX�ORVH��7KH�FRUUHFW�QXPEHU�ZDV���G?Q���F�6HFUHW1XPEHU��

1RZ�LW�ZLOO�VKRZ�WKH�FRUUHFW�QXPEHU��/HW
V�SOD\�DJDLQ�

JR�UXQ�VWDWH�JR
,QWURGXFH�D�QXPEHU�D�QXPEHU�RI�UHWULHV�WR�VHW�WKH�GLIILFXOW\�
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
<RX�ORVH��7KH�FRUUHFW�QXPEHU�ZDV���

7KLV�WLPH�ZH�PDNH�LW�D�OLWWOH�KDUGHU�E\�VHWWLQJ�RQO\�WKUHH�WULHV����DQG�ZH�ORVW�DJDLQ��,�HQWHUHG�������DQG
���EXW�WKH�FRUUHFW�QXPEHU�ZDV����/DVW�WU\�

JR�UXQ�VWDWH�JR
,QWURGXFH�D�QXPEHU�D�QXPEHU�RI�UHWULHV�WR�VHW�WKH�GLIILFXOW\�
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
,QWURGXFH�D�QXPEHU�EHWZHHQ���DQG�����\RX�KDYH���WULHV�OHIW
�
&RQJUDWV��\RX�ZRQ



*UHDW��7KLV�WLPH�ZH�ORZHUHG�WKH�GLIILFXOW\��DOORZLQJ�XS�WR�ILYH�WULHV�DQG�ZH�ZRQ��ZH�HYHQ�KDG�RQH
PRUH�WU\�OHIW��EXW�ZH�JXHVVHG�WKH�QXPEHU�LQ�WKH�IRXUWK�WU\�DIWHU�HQWHULQJ����������7KH�FRUUHFW�QXPEHU
ZDV����ZKLFK�ZDV�P\�IRXUWK�WU\�

$�VWDWH�WR�ZLQ�DQG�D�VWDWH�WR�ORVH
+DYH�\RX�UHDOL]HG�WKDW�ZH�FRXOG�KDYH�D�ZLQQLQJ�DQG�D�ORVH�VWDWH�LQVWHDG�RI�SULQWLQJ�WKH�PHVVDJHV
GLUHFWO\�LQ�WKH�)LQLVK6WDWH�VWUXFW"�7KLV�ZD\�ZH�FRXOG��IRU�H[DPSOH��FKHFN�VRPH�K\SRWKHWLFDO
VFRUHERDUG�LQ�WKH�ZLQ�VHFWLRQ�WR�VHH�LI�ZH�KDYH�VHW�D�UHFRUG��/HW
V�UHIDFWRU�RXU�JDPH��)LUVW�ZH�QHHG�D
:LQ6WDWH�DQG�D�/RVH6WDWH�VWUXFW�

W\SH�:LQ6WDWH�VWUXFW^`�
�
IXQF��Z�:LQ6WDWH��H[HFXWH6WDWH�F�*DPH&RQWH[W��ERRO�^�
��SULQWOQ��&RQJUDWV��\RX�ZRQ���
�
��UHWXUQ�IDOVH�
`�
�
W\SH�/RVH6WDWH�VWUXFW^`�
�
IXQF��O�/RVH6WDWH��H[HFXWH6WDWH�F�*DPH&RQWH[W��ERRO�^�
��IPW�3ULQWI��<RX�ORVH��7KH�FRUUHFW�QXPEHU�ZDV���G?Q���F�6HFUHW1XPEHU��
��UHWXUQ�IDOVH�
`�

7KHVH�WZR�QHZ�VWDWHV�KDYH�QRWKLQJ�QHZ��7KH\�FRQWDLQ�WKH�VDPH�PHVVDJHV�WKDW�ZHUH�SUHYLRXVO\�LQ�WKH
)LQLVK6WDWH�VWDWH�WKDW��E\�WKH�ZD\��PXVW�EH�PRGLILHG�WR�XVH�WKHVH�QHZ�VWDWHV�

IXQF��I�)LQLVK6WDWH��H[HFXWH6WDWH�F�*DPH&RQWH[W��ERRO�^�
��LI�F�:RQ�^�
����F�1H[W� �	:LQ6WDWH^`�
��`�HOVH�^�
����F�1H[W� �	/RVH6WDWH^`�
��`�
��UHWXUQ�WUXH�
`�

1RZ��WKH�ILQLVK�VWDWH�GRHVQ
W�SULQW�DQ\WKLQJ�DQG��LQVWHDG��GHOHJDWHV�WKLV�WR�WKH�QH[W�VWDWH�LQ�WKH�FKDLQ��
WKH�:LQ6WDWH�VWUXFWXUH��LI�WKH�XVHU�KDV�ZRQ�DQG�WKH�/RVH6WDWH�VWUXFW��LI�QRW��5HPHPEHU�WKDW�WKH�JDPH
GRHVQ
W�ILQLVK�RQ�WKH�)LQLVK6WDWH�VWUXFW�QRZ��DQG�ZH�PXVW�UHWXUQ�WUXH�LQVWHDG�RI�IDOVH�WR�QRWLI\�WR
WKH�HQJLQH�WKDW�LW�PXVW�NHHS�H[HFXWLQJ�VWDWHV�LQ�WKH�FKDLQ�

7KH�JDPH�EXLOW�XVLQJ�WKH�6WDWH�SDWWHUQ
<RX�PXVW�EH�WKLQNLQJ�QRZ�WKDW�\RX�FDQ�H[WHQG�WKLV�JDPH�IRUHYHU�ZLWK�QHZ�VWDWHV��DQG�LW
V�WUXH��7KH
SRZHU�RI�WKH�6WDWH�SDWWHUQ�LV�QRW�RQO\�WKH�FDSDFLW\�WR�FUHDWH�D�FRPSOH[�)60��EXW�DOVR�WKH�IOH[LELOLW\�WR
LPSURYH�LW�DV�PXFK�DV�\RX�ZDQW�E\�DGGLQJ�QHZ�VWDWHV�DQG�PRGLI\LQJ�VRPH�ROG�VWDWHV�WR�SRLQW�WR�WKH
QHZ�RQHV�ZLWKRXW�DIIHFWLQJ�WKH�UHVW�RI�WKH�)60�





0HGLDWRU�GHVLJQ�SDWWHUQ
/HW
V�FRQWLQXH�ZLWK�WKH�0HGLDWRU�SDWWHUQ��$V�LWV�QDPH�LPSOLHV��LW
V�D�SDWWHUQ�WKDW�ZLOO�EH�LQ�EHWZHHQ
WZR�W\SHV�WR�H[FKDQJH�LQIRUPDWLRQ��%XW��ZK\�ZLOO�ZH�ZDQW�WKLV�EHKDYLRU�DW�DOO"�/HW
V�ORRN�DW�WKLV�LQ
GHWDLO�

'HVFULSWLRQ
2QH�RI�WKH�NH\�REMHFWLYHV�RI�DQ\�GHVLJQ�SDWWHUQ�LV�WR�DYRLG�WLJKW�FRXSOLQJ�EHWZHHQ�REMHFWV��7KLV�FDQ�EH
GRQH�LQ�PDQ\�ZD\V��DV�ZH�KDYH�VHHQ�DOUHDG\�

%XW�RQH�SDUWLFXODUO\�HIIHFWLYH�PHWKRG�ZKHQ�WKH�DSSOLFDWLRQ�JURZV�D�ORW�LV�WKH�0HGLDWRU�SDWWHUQ��7KH
0HGLDWRU�SDWWHUQ�LV�WKH�SHUIHFW�H[DPSOH�RI�D�SDWWHUQ�WKDW�LV�FRPPRQO\�XVHG�E\�HYHU\�SURJUDPPHU
ZLWKRXW�WKLQNLQJ�YHU\�PXFK�DERXW�LW�

0HGLDWRU�SDWWHUQ�ZLOO�DFW�DV�WKH�W\SH�LQ�FKDUJH�RI�H[FKDQJLQJ�FRPPXQLFDWLRQ�EHWZHHQ�WZR�REMHFWV�
7KLV�ZD\��WKH�FRPPXQLFDWLQJ�REMHFWV�GRQ
W�QHHG�WR�NQRZ�HDFK�RWKHU�DQG�FDQ�FKDQJH�PRUH�IUHHO\�
7KH�SDWWHUQ�WKDW�PDLQWDLQV�ZKLFK�REMHFWV�JLYH�ZKDW�LQIRUPDWLRQ�LV�WKH�0HGLDWRU�

2EMHFWLYHV
$V�SUHYLRXVO\�GHVFULEHG��WKH�PDLQ�REMHFWLYHV�RI�WKH�0HGLDWRU�SDWWHUQ�DUH�DERXW�ORRVH�FRXSOLQJ�DQG
HQFDSVXODWLRQ��7KH�REMHFWLYHV�DUH�

7R�SURYLGH�ORRVH�FRXSOLQJ�EHWZHHQ�WZR�REMHFWV�WKDW�PXVW�FRPPXQLFDWH�EHWZHHQ�WKHP
7R�UHGXFH�WKH�DPRXQW�RI�GHSHQGHQFLHV�RI�D�SDUWLFXODU�W\SH�WR�WKH�PLQLPXP�E\�SDVVLQJ�WKHVH�QHHGV
WR�WKH�0HGLDWRU�SDWWHUQ

$�FDOFXODWRU
)RU�WKH�0HGLDWRU�SDWWHUQ��ZH�DUH�JRLQJ�WR�GHYHORS�DQ�H[WUHPHO\�VLPSOH�DULWKPHWLF�FDOFXODWRU��<RX
UH
SUREDEO\�WKLQNLQJ�WKDW�D�FDOFXODWRU�LV�VR�VLPSOH�WKDW�LW�GRHV�QRW�QHHG�DQ\�SDWWHUQ��%XW�ZH�ZLOO�VHH�WKDW
WKLV�LV�QRW�H[DFWO\�WUXH�

2XU�FDOFXODWRU�ZLOO�RQO\�GR�WZR�YHU\�VLPSOH�RSHUDWLRQV��VXP�DQG�VXEWUDFW�

$FFHSWDQFH�FULWHULD
,W�VRXQGV�TXLWH�IXQQ\�WR�WDON�DERXW�DFFHSWDQFH�FULWHULD�WR�GHILQH�D�FDOFXODWRU��EXW�OHW
V�GR�LW�DQ\ZD\�

��� 'HILQH�DQ�RSHUDWLRQ�FDOOHG�6XP�WKDW�WDNHV�D�QXPEHU�DQG�DGGV�LW�WR�DQRWKHU�QXPEHU�
��� 'HILQH�DQ�RSHUDWLRQ�FDOOHG�6XEWUDFW�WKDW�WDNHV�D�QXPEHU�DQG�VXEVWUDFWV�LW�WR�DQRWKHU�QXPEHU�

:HOO��,�GRQ
W�NQRZ�DERXW�\RX��EXW�,�UHDOO\�QHHG�D�UHVW�DIWHU�WKLV�FRPSOH[�FULWHULD��6R�ZK\�DUH�ZH



GHILQLQJ�WKLV�VR�PXFK"�3DWLHQFH��\RX�ZLOO�KDYH�WKH�DQVZHU�VRRQ�

,PSOHPHQWDWLRQ
:H�KDYH�WR�MXPS�GLUHFWO\�WR�WKH�LPSOHPHQWDWLRQ�EHFDXVH�ZH�FDQQRW�WHVW�WKDW�WKH�VXP�ZLOO�EH�FRUUHFW
�ZHOO��ZH�FDQ��EXW�ZH�ZLOO�EH�WHVWLQJ�LI�*R�LV�FRUUHFWO\�ZULWWHQ����:H�FRXOG�WHVW�WKDW�ZH�SDVV�WKH
DFFHSWDQFH�FULWHULD��EXW�LW
V�D�ELW�RI�DQ�RYHUNLOO�IRU�RXU�H[DPSOH�

6R�OHW
V�VWDUW�E\�LPSOHPHQWLQJ�WKH�QHFHVVDU\�W\SHV�

SDFNDJH�PDLQ�
�
W\SH�2QH�VWUXFW^`�
W\SH�7ZR�VWUXFW^`�
W\SH�7KUHH�VWUXFW^`�
W\SH�)RXU�VWUXFW^`�
W\SH�)LYH�VWUXFW^`�
W\SH�6L[�VWUXFW^`�
W\SH�6HYHQ�VWUXFW^`�
W\SH�(LJKW�VWUXFW^`�
W\SH�1LQH�VWUXFW^`�
W\SH�=HUR�VWUXFW^`�

:HOO����WKLV�ORRN�TXLWH�DZNZDUG��:H�DOUHDG\�KDYH�QXPHULF�W\SHV�LQ�*R�WR�SHUIRUP�WKHVH�RSHUDWLRQV�
ZH�GRQ
W�QHHG�D�W\SH�IRU�HDFK�QXPEHU�

%XW�OHW
V�FRQWLQXH�IRU�D�VHFRQG�ZLWK�WKLV�LQVDQH�DSSURDFK��/HW
V�LPSOHPHQW�WKH�2QH�VWUXFW�

W\SH�2QH�VWUXFW^`�
�
IXQF��R�2QH��2QH3OXV�Q�LQWHUIDFH^`��LQWHUIDFH^`�^�
��VZLWFK�Q��W\SH��^�
��FDVH�2QH��
����UHWXUQ�	7ZR^`�
��FDVH�7ZR��
����UHWXUQ�	7KUHH^`�
��FDVH�7KUHH��
����UHWXUQ�	)RXU^`�
��FDVH�)RXU��
����UHWXUQ�	)LYH^`�
��FDVH�)LYH��
����UHWXUQ�	6L[^`�
��FDVH�6L[��
����UHWXUQ�	6HYHQ^`�
��FDVH�6HYHQ��
����UHWXUQ�	(LJKW^`�
��FDVH�(LJKW��
����UHWXUQ�	1LQH^`�
��FDVH�1LQH��
����UHWXUQ�>�@LQWHUIDFH^`^	2QH^`��	=HUR^``�
��GHIDXOW��
����UHWXUQ�IPW�(UURUI��1XPEHU�QRW�IRXQG���



��`�
`�

2.���,
OO�VWRS�KHUH��:KDW�LV�ZURQJ�ZLWK�WKLV�LPSOHPHQWDWLRQ"�7KLV�LV�FRPSOHWHO\�FUD]\��,W
V�RYHUNLOO�WR
PDNH�HYHU\�RSHUDWLRQ�SRVVLEOH�EHWZHHQ�QXPEHUV�WR�PDNH�VXPV��(VSHFLDOO\�ZKHQ�ZH�KDYH�PRUH�WKDQ
RQH�GLJLW�

:HOO��EHOLHYH�LW�RU�QRW��WKLV�LV�KRZ�D�ORW�RI�VRIWZDUH�LV�FRPPRQO\�GHVLJQHG�WRGD\��$�VPDOO�DSS�ZKHUH
DQ�REMHFW�XVHV�WZR�RU�WKUHH�REMHFWV�JURZV��DQG�LW�HQGV�XS�XVLQJ�GR]HQV�RI�WKHP��,W�EHFRPHV�DQ
DEVROXWH�KHOO�WR�VLPSO\�DGG�RU�UHPRYH�D�W\SH�IURP�WKH�DSSOLFDWLRQ�EHFDXVH�LW�LV�KLGGHQ�LQ�VRPH�RI�WKLV
FUD]LQHVV�

6R�ZKDW�FDQ�ZH�GR�LQ�WKLV�FDOFXODWRU"�8VH�D�0HGLDWRU�W\SH�WKDW�IUHHV�DOO�WKH�FDVHV�

IXQF�6XP�D��E�LQWHUIDFH^`��LQWHUIDFH^`^�
��VZLWFK�D�� �D��W\SH��^�
����FDVH�2QH��
����VZLWFK�E��W\SH��^�
������FDVH�2QH��
��������UHWXUQ�	7ZR^`�
������FDVH�7ZR��
��������UHWXUQ�	7KUHH^`�
������GHIDXOW��
��������UHWXUQ�IPW�(UURUI��1XPEHU�QRW�IRXQG���
����`�
����FDVH�7ZR��
����VZLWFK�E��W\SH��^�
������FDVH�2QH��
��������UHWXUQ�	7KUHH^`�
������FDVH�7ZR��
��������UHWXUQ�	)RXU^`�
������GHIDXOW��
������UHWXUQ�IPW�(UURUI��1XPEHU�QRW�IRXQG���
�
����`�
����FDVH�LQW��
����VZLWFK�E�� �E��W\SH��^�
������FDVH�2QH��
��������UHWXUQ�	7KUHH^`�
������FDVH�7ZR��
��������UHWXUQ�	)RXU^`�
������FDVH�LQW��
��������UHWXUQ�D���E�
������GHIDXOW��
������UHWXUQ�IPW�(UURUI��1XPEHU�QRW�IRXQG���
�
����`�
����GHIDXOW��
����UHWXUQ�IPW�(UURUI��1XPEHU�QRW�IRXQG���
��`�
`�



:H�KDYH�MXVW�GHYHORSHG�D�FRXSOH�RI�QXPEHUV�WR�NHHS�WKLQJV�VKRUW��7KH�6XP�IXQFWLRQ�DFWV�DV�D�PHGLDWRU
EHWZHHQ�WZR�QXPEHUV��)LUVW�LW�FKHFNV�WKH�W\SH�RI�WKH�ILUVW�QXPEHU�QDPHG�D��7KHQ��IRU�HDFK�W\SH�RI�WKH
ILUVW�QXPEHU��LW�FKHFNV�WKH�W\SH�RI�WKH�VHFRQG�QXPEHU�QDPHG�E�DQG�UHWXUQV�WKH�UHVXOWLQJ�W\SH�

:KLOH�WKH�VROXWLRQ�VWLOO�ORRNV�YHU\�FUD]\�QRZ��WKH�RQO\�RQH�WKDW�NQRZV�DERXW�DOO�SRVVLEOH�QXPEHUV�LQ
WKH�FDOFXODWRU�LV�WKH�6XP�IXQFWLRQ��%XW�WDNH�D�FORVHU�ORRN�DQG�\RX
OO�VHH�WKDW�ZH�KDYH�DGGHG�D�W\SH�FDVH
IRU�WKH�LQW�W\SH��:H�KDYH�FDVHV�2QH��7ZR���DQG�LQW��,QVLGH�WKH�LQW�FDVH��ZH�DOVR�KDYH�DQRWKHU
LQW�FDVH�IRU�WKH�E�QXPEHU��:KDW�GR�ZH�GR�KHUH"�,I�ERWK�W\SHV�DUH�RI�WKH�LQW�FDVH��ZH�FDQ�UHWXUQ�WKH
VXP�RI�WKHP�

'R�\RX�WKLQN�WKDW�WKLV�ZLOO�ZRUN"�/HW
V�ZULWH�D�VLPSOH�PDLQ�IXQFWLRQ�

IXQF�PDLQ��^�
��IPW�3ULQWI����Y?Q���6XP�2QH^`��7ZR^`���
��IPW�3ULQWI���G?Q���6XP�������
`�

:H�SULQW�WKH�VXP�RI�W\SH�2QH�DQG�W\SH�7ZR��%\�XVLQJ�WKH����Y��IRUPDW��ZH�DVN�WR�SULQW�LQIRUPDWLRQ
DERXW�WKH�W\SH��7KH�VHFRQG�OLQH�LQ�WKH�IXQFWLRQ�XVHV�LQW�W\SHV��DQG�ZH�DOVR�SULQW�WKH�UHVXOW��7KLV�LQ�WKH
FRQVROH�SURGXFHV�WKH�IROORZLQJ�RXWSXW�

�JR�UXQ�PHGLDWRU�JR
	PDLQ�7KUHH^`
�

1RW�YHU\�LPSUHVVLYH��ULJKW"�%XW�OHW
V�WKLQN�IRU�D�VHFRQG��%\�XVLQJ�WKH�0HGLDWRU�SDWWHUQ��ZH�KDYH�EHHQ
DEOH�WR�UHIDFWRU�WKH�LQLWLDO�FDOFXODWRU��ZKHUH�ZH�KDYH�WR�GHILQH�HYHU\�RSHUDWLRQ�RQ�HYHU\�W\SH�WR�D
0HGLDWRU�SDWWHUQ��WKH�6XP�IXQFWLRQ�

7KH�QLFH�WKLQJ�LV�WKDW��WKDQNV�WR�WKH�0HGLDWRU�SDWWHUQ��ZH�KDYH�EHHQ�DEOH�WR�VWDUW�XVLQJ�LQWHJHUV�DV
YDOXHV�IRU�RXU�FDOFXODWRU��:H�KDYH�MXVW�GHILQHG�WKH�VLPSOHVW�H[DPSOH�E\�DGGLQJ�WZR�LQWHJHUV��EXW�ZH
FRXOG�KDYH�GRQH�WKH�VDPH�ZLWK�DQ�LQWHJHU�DQG�WKH�W\SH�

��FDVH�2QH��
����VZLWFK�E�� �E��W\SH��^�
����FDVH�2QH��
������UHWXUQ�	7ZR^`�
����FDVH�7ZR��
������UHWXUQ�	7KUHH^`�
����FDVH�LQW��
������UHWXUQ�E���
����GHIDXOW��
������UHWXUQ�IPW�(UURUI��1XPEHU�QRW�IRXQG���
����`�

:LWK�WKLV�VPDOO�PRGLILFDWLRQ��ZH�FDQ�QRZ�XVH�W\SH�2QH�ZLWK�DQ�LQW�DV�QXPEHU�E��,I�ZH�NHHS�ZRUNLQJ
RQ�WKLV�0HGLDWRU�SDWWHUQ��ZH�FRXOG�DFKLHYH�D�ORW�RI�IOH[LELOLW\�EHWZHHQ�W\SHV��ZLWKRXW�KDYLQJ�WR
LPSOHPHQW�HYHU\�SRVVLEOH�RSHUDWLRQ�EHWZHHQ�WKHP��JHQHUDWLQJ�D�WLJKW�FRXSOLQJ�



:H
OO�DGG�D�QHZ�6XP�PHWKRG�LQ�WKH�PDLQ�IXQFWLRQ�WR�VHH�WKLV�LQ�DFWLRQ�

IXQF�PDLQ��^�
��IPW�3ULQWI����Y?Q���6XP�2QH^`��7ZR^`���
��IPW�3ULQWI���G?Q���6XP�������
��IPW�3ULQWI���G?Q���6XP�2QH^`�����
`�
�JR�UXQ�PHGLDWRU�JR	PDLQ�7KUHH^`��

1LFH��7KH�0HGLDWRU�SDWWHUQ�LV�LQ�FKDUJH�RI�NQRZLQJ�DERXW�WKH�SRVVLEOH�W\SHV�DQG�UHWXUQV�WKH�PRVW
FRQYHQLHQW�W\SH�IRU�RXU�FDVH��ZKLFK�LV�DQ�LQWHJHU��1RZ�ZH�FRXOG�NHHS�JURZLQJ�WKLV�6XP�IXQFWLRQ�XQWLO
ZH�FRPSOHWHO\�JHW�ULG�RI�XVLQJ�WKH�QXPHULF�W\SHV�ZH�KDYH�GHILQHG�

8QFRXSOLQJ�WZR�W\SHV�ZLWK�WKH�0HGLDWRU
:H�KDYH�FDUULHG�RXW�D�GLVUXSWLYH�H[DPSOH�WR�WU\�WR�WKLQN�RXWVLGH�WKH�ER[�DQG�UHDVRQ�GHHSO\�DERXW�WKH
0HGLDWRU�SDWWHUQ��7LJKW�FRXSOLQJ�EHWZHHQ�HQWLWLHV�LQ�DQ�DSS�FDQ�EHFRPH�UHDOO\�FRPSOH[�WR�GHDO�ZLWK
LQ�WKH�IXWXUH�DQG�DOORZ�PRUH�GLIILFXOW�UHIDFWRULQJ�LI�QHHGHG�

-XVW�UHPHPEHU�WKDW�WKH�0HGLDWRU�SDWWHUQ�LV�WKHUH�WR�DFW�DV�D�PDQDJLQJ�W\SH�EHWZHHQ�WZR�W\SHV�WKDW
GRQ
W�NQRZ�DERXW�HDFK�RWKHU�VR�WKDW�\RX�FDQ�WDNH�RQH�RI�WKH�W\SHV�ZLWKRXW�DIIHFWLQJ�WKH�RWKHU�DQG
UHSODFH�D�W\SH�LQ�D�PRUH�HDV\�DQG�FRQYHQLHQW�ZD\�



2EVHUYHU�GHVLJQ�SDWWHUQ
:H�ZLOO�ILQLVK�WKH�FRPPRQ�*DQJ�RI�)RXU�GHVLJQ�SDWWHUQV�ZLWK�P\�IDYRULWH��WKH�2EVHUYHU�SDWWHUQ��DOVR
NQRZQ�DV�SXEOLVK�VXEVFULEHU�RU�SXEOLVK�OLVWHQHU��:LWK�WKH�6WDWH�SDWWHUQ��ZH�GHILQHG�RXU�ILUVW�HYHQW�
GULYHQ�DUFKLWHFWXUH��EXW�ZLWK�WKH�2EVHUYHU�SDWWHUQ�ZH�ZLOO�UHDOO\�UHDFK�D�QHZ�OHYHO�RI�DEVWUDFWLRQ�

'HVFULSWLRQ
7KH�LGHD�EHKLQG�WKH�2EVHUYHU�SDWWHUQ�LV�VLPSOH��WR�VXEVFULEH�WR�VRPH�HYHQW�WKDW�ZLOO�WULJJHU�VRPH
EHKDYLRU�RQ�PDQ\�VXEVFULEHG�W\SHV��:K\�LV�WKLV�VR�LQWHUHVWLQJ"�%HFDXVH�ZH�XQFRXSOH�DQ�HYHQW�IURP
LWV�SRVVLEOH�KDQGOHUV�

)RU�H[DPSOH��LPDJLQH�D�ORJLQ�EXWWRQ��:H�FRXOG�FRGH�WKDW�ZKHQ�WKH�XVHU�FOLFNV�WKH�EXWWRQ��WKH�EXWWRQ
FRORU�FKDQJHV��DQ�DFWLRQ�LV�H[HFXWHG��DQG�D�IRUP�FKHFN�LV�SHUIRUPHG�LQ�WKH�EDFNJURXQG��%XW�ZLWK�WKH
2EVHUYHU�SDWWHUQ��WKH�W\SH�WKDW�FKDQJHV�WKH�FRORU�ZLOO�VXEVFULEH�WR�WKH�HYHQW�RI�WKH�FOLFNLQJ�RI�WKH
EXWWRQ��7KH�W\SH�WKDW�FKHFNV�WKH�IRUP�DQG�WKH�W\SH�WKDW�SHUIRUPV�DQ�DFWLRQ�ZLOO�VXEVFULEH�WR�WKLV�HYHQW
WRR�

2EMHFWLYHV
7KH�2EVHUYHU�SDWWHUQ�LV�HVSHFLDOO\�XVHIXO�WR�DFKLHYH�PDQ\�DFWLRQV�WKDW�DUH�WULJJHUHG�RQ�RQH�HYHQW��,W�LV
DOVR�HVSHFLDOO\�XVHIXO�ZKHQ�\RX�GRQ
W�NQRZ�KRZ�PDQ\�DFWLRQV�DUH�SHUIRUPHG�DIWHU�DQ�HYHQW�LQ
DGYDQFH�RU�WKHUH�LV�D�SRVVLELOLW\�WKDW�WKH�QXPEHU�RI�DFWLRQV�LV�JRLQJ�WR�JURZ�LQ�WKH�QHDU�IXWXUH��7R
UHVXPH��GR�WKH�IROORZLQJ�

3URYLGH�DQ�HYHQW�GULYHQ�DUFKLWHFWXUH�ZKHUH�RQH�HYHQW�FDQ�WULJJHU�RQH�RU�PRUH�DFWLRQV
8QFRXSOH�WKH�DFWLRQV�WKDW�DUH�SHUIRUPHG�IURP�WKH�HYHQW�WKDW�WULJJHUV�WKHP
3URYLGH�PRUH�WKDQ�RQH�HYHQW�WKDW�WULJJHUV�WKH�VDPH�DFWLRQ

7KH�QRWLILHU
:H�ZLOO�GHYHORS�WKH�VLPSOHVW�SRVVLEOH�DSSOLFDWLRQ�WR�IXOO\�XQGHUVWDQG�WKH�URRWV�RI�WKH�2EVHUYHU
SDWWHUQ��:H�DUH�JRLQJ�WR�PDNH�D�3XEOLVKHU�VWUXFW��ZKLFK�LV�WKH�RQH�WKDW�WULJJHUV�DQ�HYHQW�VR�LW�PXVW
DFFHSW�QHZ�REVHUYHUV�DQG�UHPRYH�WKHP�LI�QHFHVVDU\��:KHQ�WKH�3XEOLVKHU�VWUXFW�LV�WULJJHUHG��LW�PXVW
QRWLI\�DOO�LWV�REVHUYHUV�RI�WKH�QHZ�HYHQW�ZLWK�WKH�GDWD�DVVRFLDWHG�

$FFHSWDQFH�FULWHULD
7KH�UHTXLUHPHQWV�PXVW�WHOO�XV�WR�KDYH�VRPH�W\SH�WKDW�WULJJHUV�VRPH�PHWKRG�LQ�RQH�RU�PRUH�DFWLRQV�

��� :H�PXVW�KDYH�D�SXEOLVKHU�ZLWK�D�1RWLI\2EVHUYHUV�PHWKRG�WKDW�DFFHSWV�D�PHVVDJH�DV�DQ
DUJXPHQW�DQG�WULJJHUV�D�1RWLI\�PHWKRG�RQ�HYHU\�REVHUYHU�VXEVFULEHG�

��� :H�PXVW�KDYH�D�PHWKRG�WR�DGG�QHZ�VXEVFULEHUV�WR�WKH�SXEOLVKHU�
��� :H�PXVW�KDYH�D�PHWKRG�WR�UHPRYH�QHZ�VXEVFULEHUV�IURP�WKH�SXEOLVKHU�



8QLW�WHVWV
0D\EH�\RX�KDYH�UHDOL]HG�WKDW�RXU�UHTXLUHPHQWV�GHILQHG�DOPRVW�H[FOXVLYHO\�WKH�3XEOLVKHU�W\SH��7KLV
LV�EHFDXVH�WKH�DFWLRQ�SHUIRUPHG�E\�WKH�REVHUYHU�LV�LUUHOHYDQW�IRU�WKH�2EVHUYHU�SDWWHUQ��,W�VKRXOG
VLPSO\�H[HFXWH�DQ�DFWLRQ��LQ�WKLV�FDVH�WKH�1RWLI\�PHWKRG��WKDW�RQH�RU�PDQ\�W\SHV�ZLOO�LPSOHPHQW��6R
OHW
V�GHILQH�WKLV�RQO\�LQWHUIDFH�IRU�WKLV�SDWWHUQ�

W\SH�2EVHUYHU�LQWHUIDFH�^�
��1RWLI\�VWULQJ��
`�

7KH�2EVHUYHU�LQWHUIDFH�KDV�D�1RWLI\�PHWKRG�WKDW�DFFHSWV�D�VWULQJ�W\SH�WKDW�ZLOO�FRQWDLQ�WKH
PHVVDJH�WR�VSUHDG��,W�GRHV�QRW�QHHG�WR�UHWXUQ�DQ\WKLQJ��EXW�ZH�FRXOG�UHWXUQ�DQ�HUURU�LI�ZH�ZDQW�WR
FKHFN�LI�DOO�REVHUYHUV�KDYH�EHHQ�UHDFKHG�ZKHQ�FDOOLQJ�WKH�SXEOLVK�PHWKRG�RI�WKH�3XEOLVKHU
VWUXFWXUH�

7R�WHVW�DOO�WKH�DFFHSWDQFH�FULWHULD��ZH�MXVW�QHHG�D�VWUXFWXUH�FDOOHG�3XEOLVKHU�ZLWK�WKUHH�PHWKRGV�

W\SH�3XEOLVKHU�VWUXFW�^�
��2EVHUYHUV/LVW�>@2EVHUYHU�
`�
�
IXQF��V�3XEOLVKHU��$GG2EVHUYHU�R�2EVHUYHU��^`�
�
IXQF��V�3XEOLVKHU��5HPRYH2EVHUYHU�R�2EVHUYHU��^`�
�
IXQF��V�3XEOLVKHU��1RWLI\2EVHUYHUV�P�VWULQJ��^`�

7KH�3XEOLVKHU�VWUXFWXUH�VWRUHV�WKH�OLVW�RI�VXEVFULEHG�REVHUYHUV�LQ�D�VOLFH�ILHOG�FDOOHG
2EVHUYHUV/LVW��7KHQ�LW�KDV�WKH�WKUHH�PHWKRGV�PHQWLRQHG�RQ�WKH�DFFHSWDQFH�FULWHULD�WKH
$GG2EVHUYHU�PHWKRG�WR�VXEVFULEH�D�QHZ�REVHUYHU�WR�WKH�SXEOLVKHU��WKH�5HPRYH2EVHUYHU�PHWKRG�WR
XQVXEVFULEH�DQ�REVHUYHU��DQG�WKH�1RWLI\2EVHUYHUV�PHWKRG�ZLWK�D�VWULQJ�WKDW�DFWV�DV�WKH�PHVVDJH�ZH
ZDQW�WR�VSUHDG�EHWZHHQ�DOO�REVHUYHUV�

:LWK�WKHVH�WKUHH�PHWKRGV��ZH�KDYH�WR�VHW�XS�D�URRW�WHVW�WR�FRQILJXUH�WKH�3XEOLVKHU�DQG�WKUHH�VXEWHVWV
WR�WHVW�HDFK�PHWKRG��:H�DOVR�QHHG�WR�GHILQH�D�WHVW�W\SH�VWUXFWXUH�WKDW�LPSOHPHQWV�WKH�2EVHUYHU
LQWHUIDFH��7KLV�VWUXFWXUH�LV�JRLQJ�WR�EH�FDOOHG�7HVW2EVHUYHU�

W\SH�7HVW2EVHUYHU�VWUXFW�^�
��,'������LQW�
��0HVVDJH�VWULQJ�
`�
IXQF��S�7HVW2EVHUYHU��1RWLI\�P�VWULQJ��^�
��IPW�3ULQWI��2EVHUYHU��G��PHVVDJH�
�V
�UHFHLYHG�?Q���S�,'��P��
��S�0HVVDJH� �P�
`�

7KH�7HVW2EVHUYHU�VWUXFWXUH�LPSOHPHQWV�WKH�2EVHUYHU�SDWWHUQ�E\�GHILQLQJ�D�1RWLI\�VWULQJ��PHWKRG
LQ�LWV�VWUXFWXUH��,Q�WKLV�FDVH��LW�SULQWV�WKH�UHFHLYHG�PHVVDJH�WRJHWKHU�ZLWK�LWV�RZQ�REVHUYHU�,'��7KHQ��LW



VWRUHV�WKH�PHVVDJH�LQ�LWV�0HVVDJH�ILHOG��7KLV�DOORZV�XV�WR�FKHFN�ODWHU�LI�WKH�FRQWHQW�RI�WKH�0HVVDJH
ILHOG�LV�DV�H[SHFWHG��5HPHPEHU�WKDW�LW�FRXOG�DOVR�EH�GRQH�E\�SDVVLQJ�WKH�WHVWLQJ�7�SRLQWHU�DQG�WKH
H[SHFWHG�PHVVDJH�DQG�FKHFNLQJ�ZLWKLQ�WKH�7HVW2EVHUYHU�VWUXFWXUH�

1RZ�ZH�FDQ�VHW�XS�WKH�3XEOLVKHU�VWUXFWXUH�WR�H[HFXWH�WKH�WKUHH�WHVWV��:H�ZLOO�FUHDWH�WKUHH�LQVWDQFHV
RI�WKH�7HVW2EVHUYHU�VWUXFWXUH�

IXQF�7HVW6XEMHFW�W�WHVWLQJ�7��^�
��WHVW2EVHUYHU��� �	7HVW2EVHUYHU^�����`�
��WHVW2EVHUYHU��� �	7HVW2EVHUYHU^�����`�
��WHVW2EVHUYHU��� �	7HVW2EVHUYHU^�����`�
��SXEOLVKHU�� �3XEOLVKHU^`�

:H�KDYH�JLYHQ�D�GLIIHUHQW�,'�WR�HDFK�REVHUYHU�VR�WKDW�ZH�FDQ�VHH�ODWHU�WKDW�HDFK�RI�WKHP�KDV�SULQWHG
WKH�H[SHFWHG�PHVVDJH��7KHQ��ZH�KDYH�DGGHG�WKH�REVHUYHUV�E\�FDOOLQJ�WKH�$GG2EVHUYHU�PHWKRG�RQ�WKH
3XEOLVKHU�VWUXFWXUH�

/HW
V�ZULWH�DQ�$GG2EVHUYHU�WHVW��LW�PXVW�DGG�D�QHZ�REVHUYHU�WR�WKH�2EVHUYHUV/LVW�ILHOG�RI�WKH
3XEOLVKHU�VWUXFWXUH�

��W�5XQ��$GG2EVHUYHU���IXQF�W�WHVWLQJ�7��^�
����SXEOLVKHU�$GG2EVHUYHU�WHVW2EVHUYHU���
����SXEOLVKHU�$GG2EVHUYHU�WHVW2EVHUYHU���
����SXEOLVKHU�$GG2EVHUYHU�WHVW2EVHUYHU���
�
����LI�OHQ�SXEOLVKHU�2EVHUYHUV/LVW��� ���^�
������W�)DLO���
����`�
��`��

:H�KDYH�DGGHG�WKUHH�REVHUYHUV�WR�WKH�3XEOLVKHU�VWUXFWXUH��VR�WKH�OHQJWK�RI�WKH�VOLFH�PXVW�EH����,I�LW
V
QRW����WKH�WHVW�ZLOO�IDLO�

7KH�5HPRYH2EVHUYHU�WHVW�ZLOO�WDNH�WKH�REVHUYHU�ZLWK�,'���DQG�UHPRYH�LW�IURP�WKH�OLVW�

��W�5XQ��5HPRYH2EVHUYHU���IXQF�W�WHVWLQJ�7��^�
����SXEOLVKHU�5HPRYH2EVHUYHU�WHVW2EVHUYHU���
�
����LI�OHQ�SXEOLVKHU�2EVHUYHUV/LVW��� ���^�
������W�(UURUI��7KH�VL]H�RI�WKH�REVHUYHU�OLVW�LV�QRW�WKH�����
���������H[SHFWHG����� ��G?Q���OHQ�SXEOLVKHU�2EVHUYHUV/LVW���
����`�
�����
����IRU�B��REVHUYHU�� �UDQJH�SXEOLVKHU�2EVHUYHUV/LVW�^�
������WHVW2EVHUYHU��RN�� �REVHUYHU��7HVW2EVHUYHU��
������LI��RN�^��
��������W�)DLO���
������`�
�������
������LI�WHVW2EVHUYHU�,'�  ���^�
��������W�)DLO���



������`�
����`�
��`��

$IWHU�UHPRYLQJ�WKH�VHFRQG�REVHUYHU��WKH�OHQJWK�RI�WKH�3XEOLVKHU�VWUXFWXUH�PXVW�EH���QRZ��:H�DOVR
FKHFN�WKDW�QRQH�RI�WKH�REVHUYHUV�OHIW�KDYH�WKH�,'���EHFDXVH�LW�PXVW�EH�UHPRYHG�

7KH�ODVW�PHWKRG�WR�WHVW�LV�WKH�1RWLI\�PHWKRG��:KHQ�XVLQJ�WKH�1RWLI\�PHWKRG��DOO�LQVWDQFHV�RI
7HVW2EVHUYHU�VWUXFWXUH�PXVW�FKDQJH�WKHLU�0HVVDJH�ILHOG�IURP�HPSW\�WR�WKH�SDVVHG�PHVVDJH��+HOOR
:RUOG��LQ�WKLV�FDVH���)LUVW�ZH�ZLOO�FKHFN�WKDW�DOO�WKH�0HVVDJH�ILHOGV�DUH��LQ�IDFW��HPSW\�EHIRUH�FDOOLQJ
WKH�1RWLI\2EVHUYHUV�WHVW�

W�5XQ��1RWLI\���IXQF�W�WHVWLQJ�7��^�
����IRU�B��REVHUYHU�� �UDQJH�SXEOLVKHU�2EVHUYHUV/LVW�^�
������SULQW2EVHUYHU��RN�� �REVHUYHU��7HVW2EVHUYHU��
������LI��RN�^�
��������W�)DLO���
��������EUHDN�
������`�
�
������LI�SULQW2EVHUYHU�0HVVDJH�� ����^�
��������W�(UURUI��7KH�REVHUYHU
V�0HVVDJH�ILHOG�ZHUHQ
W��������HPSW\���V?Q���
SULQW2EVHUYHU�0HVVDJH��
������`�
����`�

8VLQJ�D�IRU�VWDWHPHQW��ZH�DUH�LWHUDWLQJ�RYHU�WKH�2EVHUYHUV/LVW�ILHOG�WR�VOLFH�LQ�WKH�SXEOLVKHU
LQVWDQFH��:H�QHHG�WR�PDNH�D�W\SH�FDVWLQJ�IURP�D�SRLQWHU�WR�DQ�REVHUYHU��WR�D�SRLQWHU�WR�WKH
7HVW2EVHUYHU�VWUXFWXUH��DQG�FKHFN�WKDW�WKH�FDVWLQJ�KDV�EHHQ�GRQH�FRUUHFWO\��7KHQ��ZH�FKHFN�WKDW�WKH
0HVVDJH�ILHOG�LV�DFWXDOO\�HPSW\�

7KH�QH[W�VWHS�LV�WR�FUHDWH�D�PHVVDJH�WR�VHQG��LQ�WKLV�FDVH��LW�ZLOO�EH��+HOOR�:RUOG���DQG�WKHQ�SDVV
WKLV�PHVVDJH�WR�WKH�1RWLI\2EVHUYHUV�PHWKRG�WR�QRWLI\�HYHU\�REVHUYHU�RQ�WKH�OLVW��FXUUHQWO\
REVHUYHUV���DQG���RQO\��

��������
����PHVVDJH�� ��+HOOR�:RUOG���
����SXEOLVKHU�1RWLI\2EVHUYHUV�PHVVDJH��
�
����IRU�B��REVHUYHU�� �UDQJH�SXEOLVKHU�2EVHUYHUV/LVW�^�
������SULQW2EVHUYHU��RN�� �REVHUYHU��7HVW2EVHUYHU��
������LI��RN�^�
��������W�)DLO���
��������EUHDN�
������`�
�
������LI�SULQW2EVHUYHU�0HVVDJH�� �PHVVDJH�^�
��������W�(UURUI��([SHFWHG�PHVVDJH�RQ�REVHUYHU��G�ZDV�����
�����������QRW�H[SHFWHG��
�V
�� �
�V
?Q���SULQW2EVHUYHU�,'��
����������SULQW2EVHUYHU�0HVVDJH��PHVVDJH��
������`�



����`�
��`��
`�

$IWHU�FDOOLQJ�WKH�1RWLI\2EVHUYHUV�PHWKRG��HDFK�7HVW2EVHUYHU�WHVWV�LQ�WKH�2EVHUYHUV/LVW�ILHOG
PXVW�KDYH�WKH�PHVVDJH��+HOOR�:RUOG���VWRUHG�LQ�WKHLU�0HVVDJH�ILHOG��$JDLQ��ZH�XVH�D�IRU�ORRS�WR
LWHUDWH�RYHU�HYHU\�REVHUYHU�RI�WKH�2EVHUYHUV/LVW�ILHOG�DQG�ZH�W\SHFDVW�HDFK�WR�D�7HVW2EVHUYHU
WHVW��UHPHPEHU�WKDW�7HVW2EVHUYHU�VWUXFWXUH�GRHVQ
W�KDYH�DQ\�ILHOG�DV�LW
V�DQ�LQWHUIDFH���:H�FRXOG
DYRLG�W\SH�FDVWLQJ�E\�DGGLQJ�D�QHZ�0HVVDJH���PHWKRG�WR�2EVHUYHU�LQVWDQFH�DQG�LPSOHPHQWLQJ�LW�LQ
WKH�7HVW2EVHUYHU�VWUXFWXUH�WR�UHWXUQ�WKH�FRQWHQWV�RI�WKH�0HVVDJH�ILHOG��%RWK�PHWKRGV�DUH�HTXDOO\
YDOLG��2QFH�ZH�KDYH�W\SH�FDVWHG�WR�D�7HVW2EVHUYHU�PHWKRG�FDOOHG�SULQW2EVHUYHU�YDULDEOH�DV�D
ORFDO�YDULDEOH��ZH�FKHFN�WKDW�HDFK�LQVWDQFH�LQ�WKH�2EVHUYHUV/LVW�VWUXFWXUH�KDV�WKH�VWULQJ��+HOOR
:RUOG���VWRUHG�LQ�WKHLU�0HVVDJH�ILHOG�

7LPH�WR�UXQ�WKH�WHVWV�WKDW�PXVW�IDLO�DOO�WR�FKHFN�WKHLU�HIIHFWLYHQHVV�LQ�WKH�ODWHU�LPSOHPHQWDWLRQ�

JR�WHVW��Y��
   �581���7HVW6XEMHFW�
   �581���7HVW6XEMHFW�$GG2EVHUYHU�
   �581���7HVW6XEMHFW�5HPRYH2EVHUYHU�
   �581���7HVW6XEMHFW�1RWLI\�
����)$,/��7HVW6XEMHFW������V��
��������)$,/��7HVW6XEMHFW�$GG2EVHUYHU������V��
��������)$,/��7HVW6XEMHFW�5HPRYH2EVHUYHU������V��
��������REVHUYHUBWHVW�JR�����7KH�VL]H�RI�WKH�REVHUYHU�OLVW�LV�QRW�WKH�H[SHFWHG��
��� ���
��������3$66��7HVW6XEMHFW�1RWLI\������V��
)$,/�
H[LW�VWDWXV���
)$,/

6RPHWKLQJ�LVQ
W�ZRUNLQJ�DV�H[SHFWHG��+RZ�LV�WKH�1RWLI\�PHWKRG�SDVVLQJ�WKH�WHVWV�LI�ZH�KDYHQ
W
LPSOHPHQWHG�WKH�IXQFWLRQ�\HW"�7DNH�D�ORRN�DW�WKH�WHVW�RI�WKH�1RWLI\�PHWKRG�DJDLQ��7KH�WHVW�LWHUDWHV
RYHU�WKH�2EVHUYHUV/LVW�VWUXFWXUH�DQG�HDFK�)�DLO�FDOO�LV�LQVLGH�WKLV�IRU�ORRS��,I�WKH�OLVW�LV�HPSW\��LW
ZRQ
W�LWHUDWH��VR�LW�ZRQ
W�H[HFXWH�DQ\�)DLO�FDOO�

/HW
V�IL[�WKLV�LVVXH�E\�DGGLQJ�D�VPDOO�QRQ�HPSW\�OLVW�FKHFN�DW�WKH�EHJLQQLQJ�RI�WKH�1RWLI\�WHVW�

��LI�OHQ�SXEOLVKHU�2EVHUYHUV/LVW��  ���^�
������W�(UURUI��7KH�OLVW�LV�HPSW\��1RWKLQJ�WR�WHVW?Q���
��`�

$QG�ZH�ZLOO�UHUXQ�WKH�WHVWV�WR�VHH�LI�WKH�7HVW6XEMHFW�1RWLI\�PHWKRG�LV�DOUHDG\�IDLOLQJ�

JR�WHVW��Y
   �581���7HVW6XEMHFW
   �581���7HVW6XEMHFW�$GG2EVHUYHU
   �581���7HVW6XEMHFW�5HPRYH2EVHUYHU
   �581���7HVW6XEMHFW�1RWLI\
����)$,/��7HVW6XEMHFW������V�



��������)$,/��7HVW6XEMHFW�$GG2EVHUYHU������V�
��������)$,/��7HVW6XEMHFW�5HPRYH2EVHUYHU������V�
��������REVHUYHUBWHVW�JR�����7KH�VL]H�RI�WKH�REVHUYHU�OLVW�LV�QRW�WKH�H[SHFWHG��
��� ��
��������)$,/��7HVW6XEMHFW�1RWLI\������V�
��������REVHUYHUBWHVW�JR�����7KH�OLVW�LV�HPSW\��1RWKLQJ�WR�WHVW
)$,/
H[LW�VWDWXV��
)$,/

1LFH��DOO�RI�WKHP�DUH�IDLOLQJ�DQG�QRZ�ZH�KDYH�VRPH�JXDUDQWHH�RQ�RXU�WHVWV��:H�FDQ�SURFHHG�WR�WKH
LPSOHPHQWDWLRQ�

,PSOHPHQWDWLRQ
2XU�LPSOHPHQWDWLRQ�LV�MXVW�WR�GHILQH�WKH�$GG2EVHUYHU��WKH�5HPRYH2EVHUYHU��DQG�WKH
1RWLI\2EVHUYHUV�PHWKRGV�

IXQF��V�3XEOLVKHU��$GG2EVHUYHU�R�2EVHUYHU��^�
��V�2EVHUYHUV/LVW� �DSSHQG�V�2EVHUYHUV/LVW��R��
`�

7KH�$GG2EVHUYHU�PHWKRG�DGGV�WKH�2EVHUYHU�LQVWDQFH�WR�WKH�2EVHUYHUV/LVW�VWUXFWXUH�E\�DSSHQGLQJ
WKH�SRLQWHU�WR�WKH�FXUUHQW�OLVW�RI�SRLQWHUV��7KLV�RQH�ZDV�YHU\�HDV\��7KH�$GG2EVHUYHU�WHVW�PXVW�EH
SDVVLQJ�QRZ��EXW�QRW�WKH�UHVW�RU�ZH�FRXOG�KDYH�GRQH�VRPHWKLQJ�ZURQJ��

JR�WHVW��Y
   �581���7HVW6XEMHFW
   �581���7HVW6XEMHFW�$GG2EVHUYHU
   �581���7HVW6XEMHFW�5HPRYH2EVHUYHU
   �581���7HVW6XEMHFW�1RWLI\
����)$,/��7HVW6XEMHFW������V�
��������3$66��7HVW6XEMHFW�$GG2EVHUYHU������V�
��������)$,/��7HVW6XEMHFW�5HPRYH2EVHUYHU������V�
��������REVHUYHUBWHVW�JR�����7KH�VL]H�RI�WKH�REVHUYHU�OLVW�LV�QRW�WKH�H[SHFWHG��
��� ��
��������)$,/��7HVW6XEMHFW�1RWLI\������V�
��������REVHUYHUBWHVW�JR�����([SHFWHG�PHVVDJH�RQ�REVHUYHU���ZDV�QRW�H[SHFWHG��

GHIDXOW
�� �
+HOOR�:RUOG�

��������REVHUYHUBWHVW�JR�����([SHFWHG�PHVVDJH�RQ�REVHUYHU���ZDV�QRW�H[SHFWHG��

GHIDXOW
�� �
+HOOR�:RUOG�

��������REVHUYHUBWHVW�JR�����([SHFWHG�PHVVDJH�RQ�REVHUYHU���ZDV�QRW�H[SHFWHG��

GHIDXOW
�� �
+HOOR�:RUOG�

)$,/
H[LW�VWDWXV��
)$,/

([FHOOHQW��-XVW�WKH�$GG2EVHUYHU�PHWKRG�KDV�SDVVHG�WKH�WHVW��VR�ZH�FDQ�QRZ�FRQWLQXH�WR
WKH�5HPRYH2EVHUYHU�PHWKRG�

IXQF��V�3XEOLVKHU��5HPRYH2EVHUYHU�R�2EVHUYHU��^�



��YDU�LQGH[7R5HPRYH�LQW�
�
��IRU�L��REVHUYHU�� �UDQJH�V�2EVHUYHUV/LVW�^�
����LI�REVHUYHU�  �R�^�
������LQGH[7R5HPRYH� �L�
������EUHDN�
����`�
��`�
�
��V�2EVHUYHUV/LVW� �DSSHQG�V�2EVHUYHUV/LVW>�LQGH[7R5HPRYH@��
V�2EVHUYHUV/LVW>LQGH[7R5HPRYH���@�����
`�

7KH�5HPRYH2EVHUYHU�PHWKRG�ZLOO�LWHUDWH�IRU�HDFK�HOHPHQW�LQ�WKH�2EVHUYHUV/LVW�VWUXFWXUH�
FRPSDULQJ�WKH�2EVHUYHU�REMHFW
V�R�YDULDEOH�ZLWK�WKH�RQHV�VWRUHG�LQ�WKH�OLVW��,I�LW�ILQGV�D�PDWFK��LW
VDYHV�WKH�LQGH[��LQ�WKH�ORFDO�YDULDEOH��LQGH[7R5HPRYH��DQG�VWRSV�WKH�LWHUDWLRQ��7KH�ZD\�WR�UHPRYH
LQGH[HV�RQ�D�VOLFH�LQ�*R�LV�D�ELW�WULFN\�

��� )LUVW��ZH�QHHG�WR�XVH�VOLFH�LQGH[LQJ�WR�UHWXUQ�D�QHZ�VOLFH�FRQWDLQLQJ�HYHU\�REMHFW�IURP�WKH
EHJLQQLQJ�RI�WKH�VOLFH�WR�WKH�LQGH[�ZH�ZDQW�WR�UHPRYH��QRW�LQFOXGHG��

��� 7KHQ��ZH�JHW�DQRWKHU�VOLFH�IURP�WKH�LQGH[�ZH�ZDQW�WR�UHPRYH��QRW�LQFOXGHG��WR�WKH�ODVW�REMHFW�LQ
WKH�VOLFH

��� )LQDOO\��ZH�MRLQ�WKH�SUHYLRXV�WZR�QHZ�VOLFHV�LQWR�D�QHZ�RQH��WKH�DSSHQG�IXQFWLRQ�

)RU�H[DPSOH��LQ�D�OLVW�IURP���WR����LQ�ZKLFK�ZH�ZDQW�WR�UHPRYH�WKH�QXPEHU����ZH�KDYH�WR�FUHDWH�D
QHZ�VOLFH��MRLQLQJ�D�VOLFH�IURP���WR���DQG�D�VOLFH�IURP���WR����

7KLV�LQGH[�UHPRYDO�LV�GRQH�ZLWK�WKH�DSSHQG�IXQFWLRQ�DJDLQ�EHFDXVH�ZH�DUH�DFWXDOO\�DSSHQGLQJ�WZR
OLVWV�WRJHWKHU��-XVW�WDNH�D�FORVHU�ORRN�DW�WKH�WKUHH�GRWV�DW�WKH�HQG�RI�WKH�VHFRQG�DUJXPHQW�RI�WKH�DSSHQG
IXQFWLRQ��7KH�DSSHQG�IXQFWLRQ�DGGV�DQ�HOHPHQW��WKH�VHFRQG�DUJXPHQW��WR�D�VOLFH��WKH�ILUVW���EXW�ZH
ZDQW�WR�DSSHQG�DQ�HQWLUH�OLVW��7KLV�FDQ�EH�DFKLHYHG�XVLQJ�WKH�WKUHH�GRWV��ZKLFK�WUDQVODWH�WR�VRPHWKLQJ
OLNH�NHHS�DGGLQJ�HOHPHQWV�XQWLO�\RX�ILQLVK�WKH�VHFRQG�DUUD\�

2N��OHW
V�UXQ�WKLV�WHVW�QRZ�

JR�WHVW��Y�����������
   �581���7HVW6XEMHFW�
   �581���7HVW6XEMHFW�$GG2EVHUYHU�
   �581���7HVW6XEMHFW�5HPRYH2EVHUYHU�
   �581���7HVW6XEMHFW�1RWLI\�
����)$,/��7HVW6XEMHFW������V��
��������3$66��7HVW6XEMHFW�$GG2EVHUYHU������V��
��������3$66��7HVW6XEMHFW�5HPRYH2EVHUYHU������V��
��������)$,/��7HVW6XEMHFW�1RWLI\������V��
��������REVHUYHUBWHVW�JR�����([SHFWHG�PHVVDJH�RQ�REVHUYHU���ZDV�QRW�H[SHFWHG��

GHIDXOW
�� �
+HOOR�:RUOG�
�
��������REVHUYHUBWHVW�JR�����([SHFWHG�PHVVDJH�RQ�REVHUYHU���ZDV�QRW�H[SHFWHG��

GHIDXOW
�� �
+HOOR�:RUOG�
�
)$,/�
H[LW�VWDWXV���



)$,/�

:H�FRQWLQXH�LQ�WKH�JRRG�SDWK��7KH�5HPRYH2EVHUYHU�WHVW�KDV�EHHQ�IL[HG�ZLWKRXW�IL[LQJ�DQ\WKLQJ�HOVH�
1RZ�ZH�KDYH�WR�ILQLVK�RXU�LPSOHPHQWDWLRQ�E\�GHILQLQJ�WKH�1RWLI\2EVHUYHUV�PHWKRG�

IXQF��V�3XEOLVKHU��1RWLI\2EVHUYHUV�P�VWULQJ��^�
��IPW�3ULQWI��3XEOLVKHU�UHFHLYHG�PHVVDJH�
�V
�WR�QRWLI\�REVHUYHUV?Q���P��
��IRU�B��REVHUYHU�� �UDQJH�V�2EVHUYHUV/LVW�^�
����REVHUYHU�1RWLI\�P��
��`�
`�

7KH�1RWLI\2EVHUYHUV�PHWKRG�LV�TXLWH�VLPSOH�EHFDXVH�LW�SULQWV�D�PHVVDJH�WR�WKH�FRQVROH�WR�DQQRXQFH
WKDW�D�SDUWLFXODU�PHVVDJH�LV�JRLQJ�WR�EH�SDVVHG�WR�WKH�2EVHUYHUV��$IWHU�WKLV��ZH�XVH�D�IRU�ORRS�WR
LWHUDWH�RYHU�2EVHUYHUV/LVW�VWUXFWXUH�DQG�H[HFXWH�HDFK�1RWLI\�VWULQJ��PHWKRG�E\�SDVVLQJ�WKH
DUJXPHQW�P��$IWHU�H[HFXWLQJ�WKLV��DOO�REVHUYHUV�PXVW�KDYH�WKH�PHVVDJH�+HOOR�:RUOG��VWRUHG�LQ�WKHLU
0HVVDJH�ILHOG��/HW
V�VHH�LI�WKLV�LV�WUXH�E\�UXQQLQJ�WKH�WHVWV�

JR�WHVW��Y�
   �581���7HVW6XEMHFW�
   �581���7HVW6XEMHFW�$GG2EVHUYHU�
   �581���7HVW6XEMHFW�5HPRYH2EVHUYHU�
   �581���7HVW6XEMHFW�1RWLI\�
3XEOLVKHU�UHFHLYHG�PHVVDJH�
+HOOR�:RUOG�
�WR�QRWLI\�REVHUYHUV�
2EVHUYHU����PHVVDJH�
+HOOR�:RUOG�
�UHFHLYHG��
2EVHUYHU����PHVVDJH�
+HOOR�:RUOG�
�UHFHLYHG��
����3$66��7HVW6XEMHFW������V��
��������3$66��7HVW6XEMHFW�$GG2EVHUYHU������V��
��������3$66��7HVW6XEMHFW�5HPRYH2EVHUYHU������V��
��������3$66��7HVW6XEMHFW�1RWLI\������V��
3$66�
RN

([FHOOHQW��:H�FDQ�DOVR�VHH�WKH�RXWSXWV�RI�WKH�3XEOLVKHU�DQG�2EVHUYHU�W\SHV�RQ�WKH�FRQVROH��7KH
3XEOLVKHU�VWUXFWXUH�SULQWV�WKH�IROORZLQJ�PHVVDJH�

KH\��,�KDYH�UHFHLYHG�WKH�PHVVDJH��
+HOOR�:RUOG�
�DQG�,
P�JRLQJ�WR�SDVV�WKH�VDPH�
PHVVDJH�WR�WKH�REVHUYHUV�

$IWHU�WKLV��DOO�REVHUYHUV�SULQW�WKHLU�UHVSHFWLYH�PHVVDJHV�DV�IROORZV�

KH\��,
P�REVHUYHU���DQG�,�KDYH�UHFHLYHG�WKH�PHVVDJH�
+HOOR�:RUOG�


$QG�WKH�VDPH�IRU�WKH�WKLUG�REVHUYHU�

6XPPDU\
:H�KDYH�XQORFNHG�WKH�SRZHU�RI�HYHQW�GULYHQ�DUFKLWHFWXUHV�ZLWK�WKH�6WDWH�SDWWHUQ�DQG�WKH�2EVHUYHU
SDWWHUQ��1RZ�\RX�FDQ�UHDOO\�H[HFXWH�DV\QFKURQRXV�DOJRULWKPV�DQG�RSHUDWLRQV�LQ�\RXU�DSSOLFDWLRQ�WKDW
UHVSRQG�WR�HYHQWV�LQ�\RXU�V\VWHP�



7KH�2EVHUYHU�SDWWHUQ�LV�FRPPRQO\�XVHG�LQ�8,
V��$QGURLG�SURJUDPPLQJ�LV�ILOOHG�ZLWK�2EVHUYHU
SDWWHUQV�VR�WKDW�WKH�$QGURLG�6'.�FDQ�GHOHJDWH�WKH�DFWLRQV�WR�EH�SHUIRUPHG�E\�WKH�SURJUDPPHUV
FUHDWLQJ�DQ�DSS�



&KDSWHU����,QWURGXFWLRQ�WR�*RV�&RQFXUUHQF\
:H�KDYH�MXVW�ILQLVKHG�ZLWK�WKH�*DQJ�2I�)RXU�GHVLJQ�SDWWHUQV�WKDW�DUH�FRPPRQO\�XVHG�LQ�REMHFW
RULHQWHG�SURJUDPPLQJ�ODQJXDJHV��7KH\�KDYH�EHHQ�XVHG�H[WHQVLYHO\�IRU�WKH�ODVW�IHZ�GHFDGHV��HYHQ
EHIRUH�WKH\�ZHUH�H[SOLFLWO\�GHILQHG�LQ�D�ERRN��

,Q�WKLV�FKDSWHU��ZH�DUH�JRLQJ�WR�VHH�FRQFXUUHQF\�LQ�WKH�*R�ODQJXDJH��:H�ZLOO��OHDUQ�WKDW�ZLWK�PXOWLSOH
FRUHV�DQG�PXOWLSOH�SURFHVVHV��DSSOLFDWLRQV�FDQ�KHOS�XV�WR�DFKLHYH�EHWWHU�SHUIRUPDQFH�DQG�HQGOHVV
SRVVLELOLWLHV��:H�ZLOO�ORRN�DW�KRZ�WR�XVH�VRPH�RI�WKH�DOUHDG\�NQRZQ�SDWWHUQV�LQ�FRQFXUUHQWO\�VDIH
ZD\V�

$�OLWWOH�ELW�RI�KLVWRU\�DQG�WKHRU\
:KHQ�ZH�WDON�DERXW�*R
V�FRQFXUUHQF\��LW
V�LPSRVVLEOH�QRW�WR�WDON�DERXW�KLVWRU\��,Q�WKH�ODVW�GHFDGHV��ZH
VDZ�DQ�LPSURYHPHQW�LQ�WKH�VSHHG�RI�&38V�XQWLO�ZH�UHDFKHG�WKH�KDUGZDUH�OLPLWV�LPSRVHG�E\�FXUUHQW
KDUGZDUH�PDWHULDOV��GHVLJQ��DQG�DUFKLWHFWXUHV��:KHQ�ZH�UHDFKHG�WKLV�SRLQW��ZH�VWDUWHG�WR�SOD\�ZLWK
WKH�ILUVW�PXOWLFRUH�FRPSXWHUV��WKH�ILUVW�GRXEOH�&38�PRWKHUERDUGV��DQG�WKHQ�VLQJOH�&38V�ZLWK�PRUH
WKDQ�RQH�FRUH�LQ�WKHLU�KHDUW�

8QIRUWXQDWHO\��WKH�ODQJXDJHV�ZH�DUH�XVLQJ�DUH�VWLOO�WKH�RQHV�FUHDWHG�ZKHQ�ZH�KDG�VLQJOH�FRUH�&38V�
VXFK�DV�-DYD�RU�&����:KLOH�EHLQJ�WHUULILF�V\VWHPV�ODQJXDJHV��WKH\�ODFN�D�SURSHU�FRQFXUUHQF\�VXSSRUW
E\�GHVLJQ��<RX�FDQ�GHYHORS�FRQFXUUHQW�DSSV�LQ�ERWK�RI�WKH�ODQJXDJHV�XVHG�LQ�\RXU�SURMHFW�E\�XVLQJ
WKLUG�SDUW\�WRROV�RU�E\�GHYHORSLQJ�\RXU�RZQ��QRW�D�YHU\�HDV\�WDVN��

*R
V�FRQFXUUHQF\�ZDV�GHVLJQHG�ZLWK�WKHVH�FDYHDWV�LQ�PLQG��7KH�FUHDWRUV�ZDQWHG�JDUEDJH�FROOHFWHG
DQG�SURFHGXUDO�ODQJXDJH�WKDW�LV�IDPLOLDU�IRU�QHZFRPHUV��EXW�ZKLFK��DW�WKH�VDPH�WLPH��FDQ�EH�XVHG�WR
ZULWH�FRQFXUUHQW�DSSOLFDWLRQV�HDVLO\�DQG�ZLWKRXW�DIIHFWLQJ�WKH�FRUH�RI�WKH�ODQJXDJH�

:H�KDYH�H[SHULHQFHG�WKLV�LQ�WKH�HDUO\�FKDSWHUV��:H�KDYH�GHYHORSHG�PRUH�WKDQ����GHVLJQ�SDWWHUQV
ZLWKRXW�D�ZRUG�DERXW�FRQFXUUHQF\��7KLV�FOHDUO\�VKRZV�WKDW�WKH�FRQFXUUHQW�IHDWXUHV�RI�WKH�*R�ODQJXDJH
DUH�FRPSOHWHO\�VHSDUDWHG�IURP�WKH�FRUH�ODQJXDJH�ZKLOH�EHLQJ�SDUW�RI�LW��D�SHUIHFW�H[DPSOH�RI
DEVWUDFWLRQ�DQG�HQFDSVXODWLRQ�

7KHUH�DUH�PDQ\�FRQFXUUHQF\�PRGHOV�LQ�FRPSXWHU�VFLHQFH��WKH�PRVW�IDPRXV�EHLQJ�WKH�DFWRU�PRGHO
SUHVHQW�LQ�ODQJXDJHV�VXFK�DV�(UODQJ�RU�6FDOD��*R��RQ�WKH�RWKHU�VLGH��XVHV�&RPPXQLFDWLQJ�6HTXHQWLDO
3URFHVVHV��&63���ZKLFK�KDV�D�GLIIHUHQW�DSSURDFK�WR�FRQFXUUHQF\�

&RQFXUUHQF\�YHUVXV�SDUDOOHOLVP
0DQ\�SHRSOH�KDYH�PLVXQGHUVWRRG�WKH�GLIIHUHQFHV�EHWZHHQ�ERWK��HYHQ�WKLQNLQJ�WKDW�WKH\�DUH�WKH�VDPH�
7KHUH�LV�D�SRSXODU�VSHHFK�E\�5RE�3LNH��RQH�RI�WKH�FUHDWRUV�RI�*R��&RQFXUUHQF\�LV�QRW�SDUDOOHOLVP�
ZKLFK�,�UHDOO\�DJUHH�ZLWK��$V�D�TXLFN�VXPPDU\�RI�WKH�WDON��ZH�FDQ�H[WUDFW�WKH�IROORZLQJ�



&RQFXUUHQF\�LV�DERXW�GHDOLQJ�ZLWK�PDQ\�WKLQJV�DW�RQFH
3DUDOOHOLVP�LV�DERXW�GRLQJ�PDQ\�WKLQJV�DW�WKH�VDPH�WLPH

&RQFXUUHQF\�HQDEOHV�SDUDOOHOLVP�E\�GHVLJQLQJ�D�FRUUHFW�VWUXFWXUH�RI�FRQFXUUHQF\�ZRUN�

)RU�H[DPSOH��ZH�FDQ�WKLQN�RI�WKH�PHFKDQLVP�RI�D�ELNH��:KHQ�ZH�SHGDO��ZH�XVXDOO\�SXVK�GRZQ�WKH
SHGDO�WR�SURGXFH�IRUFH��DQG�WKLV�SXVK��UDLVHV�RXU�RSSRVLWH�OHJ�RQ�WKH�RSSRVLWH�SHGDO���:H�FDQQRW�SXVK
ZLWK�ERWK�OHJV�DW�WKH�VDPH�WLPH�EHFDXVH�WKH�FUDQNV�GRQ
W�DOORZ�XV�WR�GR�LW��%XW�WKLV�GHVLJQ�DOORZV�WKH
FRQVWUXFWLRQ�RI�D�SDUDOOHO�ELNH��FRPPRQO\�FDOOHG�D�WDQGHP�ELNH��$�WDQGHP�ELNH�LV�D�ELNH�WKDW�WZR
SHRSOH�FDQ�ULGH�DW�WKH�VDPH�WLPH��WKH\�ERWK�SHGDO�DQG�DSSO\�IRUFH�WR�WKH�ELNH�

,Q�WKH�ELNH�H[DPSOH��FRQFXUUHQF\�LV�WKH�GHVLJQ�RI�D�ELNH�WKDW��ZLWK�WZR�OHJV��*RURXWLQHV���\RX�FDQ
SURGXFH�SRZHU�WR�PRYH�WKH�ELNH�E\�\RXUVHOI��7KH�GHVLJQ�LV�FRQFXUUHQW�DQG�FRUUHFW��,I�ZH�XVH�D�WDQGHP
ELNH�DQG�WZR�SHRSOH��WZR�FRUHV���WKH�VROXWLRQ�LV�FRQFXUUHQW��FRUUHFW��DQG�SDUDOOHO��%XW�WKH�NH\�WKLQJ�LV
WKDW�ZLWK�D�FRQFXUUHQW�GHVLJQ��ZH�GRQ
W�KDYH�WR�ZRUU\�DERXW�SDUDOOHOLVP��ZH�FDQ�WKLQN�DERXW�LW�DV�DQ
H[WUD�IHDWXUH�LI�RXU�FRQFXUUHQW�GHVLJQ�LV�FRUUHFW��,Q�IDFW��ZH�FDQ�XVH�WKH�WDQGHP�ELNH�ZLWK�RQO\�RQH
SHUVRQ��EXW�WKH�FRQFXUUHQW�GHVLJQ�RI�WKH�OHJV��SHGDOV��FKDLQ��ZKHHOV�RI�D�ELNH�LV�VWLOO�FRUUHFW�

:LWK�FRQFXUUHQF\��RQ�WKH�OHIW�VLGH��ZH�KDYH�D�GHVLJQ�DQG�D�VWUXFWXUH�WKDW�LV�H[HFXWHG�VHTXHQWLDOO\�E\
WKH�VDPH�&38�FRUH��2QFH�ZH�KDYH�WKLV�GHVLJQ�DQG�VWUXFWXUH��SDUDOOHOLVP�FDQ�EH�DFKLHYHG�E\�VLPSO\
UHSHDWLQJ�WKLV�VWUXFWXUH�RQ�D�GLIIHUHQW�WKUHDG�

7KLV�LV�KRZ�*R�HDVHV�WKH�UHDVRQLQJ�DERXW�FRQFXUUHQW�DQG�SDUDOOHO�SURJUDPV�E\�VLPSO\�QRW�ZRUU\LQJ
WRR�PXFK�DERXW�SDUDOOHO�H[HFXWLRQ�DQG�IRFXVLQJ�PXFK�PRUH�RQ�FRQFXUUHQW�GHVLJQ�DQG�VWUXFWXUH�
%UHDNLQJ�D�ELJ�WDVN�LQWR�VPDOOHU�WDVNV�WKDW�FDQ�EH�UXQ�FRQFXUUHQWO\�XVXDOO\�SURYLGHV�PXFK�EHWWHU
SHUIRUPDQFH�LQ�D�VLQJOH�FRUH�FRPSXWHU��EXW��LI�WKLV�GHVLJQ�FDQ�DOVR�EH�UXQ�LQ�SDUDOOHO��ZH�FRXOG
DFKLHYH�DQ�HYHQ�KLJKHU�WKURXJKSXW��RU�QRW��GHSHQGLQJ�RQ�WKH�GHVLJQ��

,Q�IDFW��ZH�FDQ�VHW�WKH�QXPEHU�RI�FRUHV�LQ�XVH�LQ�D�*R�DSS�E\�VHWWLQJ�WKH�HQYLURQPHQW�YDULDEOH
*20$;352&6�WR�WKH�QXPEHU�RI�FRUHV�ZH�ZDQW��7KLV�LV�QRW�RQO\�XVHIXO�ZKHQ�XVLQJ�VFKHGXOHUV��VXFK�DV



$SDFKH�0HVRV��EXW�LW�JLYHV�XV�PRUH�FRQWURO�DERXW�KRZ�D�*R�DSS�ZRUNV�DQG�SHUIRUPV�

6R��WR�UHFDS��LW�LV�YHU\�LPSRUWDQW�WR�NHHS�LQ�PLQG�WKDW�FRQFXUUHQF\�LV�DERXW�VWUXFWXUH�DQG�SDUDOOHOLVP�LV
DERXW�H[HFXWLRQ��:H�PXVW�WKLQN�DERXW�PDNLQJ�RXU�SURJUDPV�FRQFXUUHQW�LQ�D�EHWWHU�ZD\��E\�EUHDNLQJ
WKHP�GRZQ�LQWR�VPDOOHU�SLHFHV�RI�ZRUN��DQG�*R
V�VFKHGXOHU�ZLOO�WU\�WR�PDNH�WKHP�SDUDOOHO�LI�LW
V
SRVVLEOH�DQG�DOORZHG�

&63�YHUVXV�DFWRU�EDVHG�FRQFXUUHQF\
7KH�PRVW�FRPPRQ�DQG��SHUKDSV��LQWXLWLYH�ZD\�WR�WKLQN�DERXW�FRQFXUUHQF\�LV�FORVH�WR�WKH�ZD\�WKH�DFWRU
PRGHO�ZRUNV�

,Q�WKH�DFWRU�PRGHO��LI�$FWRU���ZDQWV�WR�FRPPXQLFDWH�ZLWK�$FWRU����WKHQ�$FWRU���PXVW�NQRZ�$FWRU��
ILUVW��IRU�H[DPSOH��LW�PXVW�KDYH�LWV�SURFHVV�,'��PD\EH�IURP�WKH�FUHDWLRQ�VWHS��DQG�SXW�D�PHVVDJH�RQ�LWV
LQER[�TXHXH��$IWHU�SODFLQJ�WKH�PHVVDJH��$FWRU���FDQ�FRQWLQXH�LWV�WDVNV�ZLWKRXW�JHWWLQJ�EORFNHG�LI
$FWRU���FDQQRW�SURFHVV�WKH�PHVVDJH�LPPHGLDWHO\�

&63��RQ�WKH�RWKHU�VLGH��LQWURGXFHV�D�QHZ�HQWLW\�LQWR�WKH�HTXDWLRQ�FKDQQHOV��&KDQQHOV�DUH�WKH�ZD\�WR
FRPPXQLFDWH�EHWZHHQ�SURFHVVHV�EHFDXVH�WKH\�DUH�FRPSOHWHO\�DQRQ\PRXV��XQOLNH�DFWRUV��ZKHUH�ZH
QHHG�WR�NQRZ�WKHLU�SURFHVV�,'V���,Q�WKH�FDVH�RI�&63��ZH�GRQ
W�KDYH�D�SURFHVV�,'�WR�XVH�WR
FRPPXQLFDWH��,QVWHDG��ZH�KDYH�WR�FUHDWH�D�FKDQQHO�WR�WKH�SURFHVVHV�WR�DOORZ�LQFRPLQJ�DQG�RXWJRLQJ
FRPPXQLFDWLRQ��,Q�WKLV�FDVH��ZKDW�ZH�NQRZ�WKDW�WKH�UHFHLYHU�LV�WKH�FKDQQHO�LW�XVHV�WR�UHFHLYH�GDWD�

,Q�WKLV�GLDJUDP��ZH�FDQ�VHH�WKDW�WKH�SURFHVVHV�DUH�DQRQ\PRXV��EXW�ZH�KDYH�D�FKDQQHO�ZLWK�,'����WKDW
LV��&KDQQHO����ZKLFK�FRQQHFWV�WKHP�WRJHWKHU��7KLV�DEVWUDFWLRQ�GRHV�QRW�WHOO�XV�KRZ�PDQ\�SURFHVVHV
DUH�RQ�HDFK�VLGH�RI�WKH�FKDQQHO��LW�VLPSO\�FRQQHFWV�WKHP�DQG�DOORZV�FRPPXQLFDWLRQ�EHWZHHQ
SURFHVVHV�E\�XVLQJ�WKH�FKDQQHO�

7KH�NH\�KHUH�LV�WKDW�FKDQQHOV�LVRODWH�ERWK�H[WUHPHV�VR�WKDW�SURFHVV�$�FDQ�VHQG�GDWD�WKURXJK�D�FKDQQHO



WKDW�ZLOO�EH�KDQGOHG�E\�SRWHQWLDOO\�RQH�RU�PRUH�SURFHVVHV�WKDW
�DUH�WUDQVSDUHQW�WR�$��,W�DOVR�ZRUNV�WKH
VDPH�LQ�UHYHUVH��SURFHVV�%�FDQ�UHFHLYH�GDWD�IURP�PDQ\�FKDQQHOV�RQH�DW�D�WLPH�



*RURXWLQHV
,Q�*R��ZH�DFKLHYH�FRQFXUUHQF\�E\�ZRUNLQJ�ZLWK�*RURXWLQHV��7KH\�DUH�OLNH�SURFHVVHV�WKDW�UXQ
DSSOLFDWLRQV�LQ�D�FRPSXWHU�FRQFXUUHQWO\��LQ�IDFW��WKH�PDLQ�ORRS�RI�*R�FRXOG�EH�FRQVLGHUHG�D
*RURXWLQH��WRR��*RURXWLQHV�DUH�XVHG�LQ�SODFHV�ZKHUH�ZH�ZRXOG�XVH�DFWRUV��7KH\�H[HFXWH�VRPH�ORJLF
DQG�GLH��RU�NHHS�ORRSLQJ�LI�QHFHVVDU\��

%XW�*RURXWLQHV�DUH�QRW�WKUHDGV��:H�FDQ�ODXQFK�WKRXVDQGV�RI�FRQFXUUHQW�*RURXWLQHV��HYHQ�PLOOLRQV�
7KH\�DUH�LQFUHGLEO\�FKHDS��ZLWK�D�VPDOO�JURZWK�VWDFN��:H�ZLOO�XVH�*RURXWLQHV�WR�H[HFXWH�FRGH�WKDW�ZH
ZDQW�WR�ZRUN�FRQFXUUHQWO\��)RU�H[DPSOH��WKUHH�FDOOV�WR�WKUHH�VHUYLFHV�WR�FRPSRVH�D�UHVSRQVH�FDQ�EH
GHVLJQHG�FRQFXUUHQWO\�ZLWK�WKUHH�*RURXWLQHV�WR�GR�WKH�VHUYLFH�FDOOV�SRWHQWLDOO\�LQ�SDUDOOHO�DQG�D�IRXUWK
*RURXWLQH�WR�UHFHLYH�WKHP�DQG�FRPSRVH�WKH�UHVSRQVH��:KDW
V�WKH�SRLQW�KHUH"�7KDW�LI�ZH�KDYH�D
FRPSXWHU�ZLWK�IRXU�FRUHV��ZH�FRXOG�SRWHQWLDOO\�UXQ�WKLV�VHUYLFH�FDOO�LQ�SDUDOOHO��EXW�LI�ZH�XVH�D�RQH�
FRUH�FRPSXWHU��WKH�GHVLJQ�ZLOO�VWLOO�EH�FRUUHFW�DQG�WKH�FDOOV�ZLOO�EH�H[HFXWHG�FRQFXUUHQWO\�LQ�RQO\�RQH
FRUH��%\�GHVLJQLQJ�FRQFXUUHQW�DSSOLFDWLRQV��ZH�GRQ
W�QHHG�WR�ZRUU\�DERXW�SDUDOOHO�H[HFXWLRQ�

5HWXUQLQJ�WR�WKH�ELNH�DQDORJ\��ZH�ZHUH�SXVKLQJ�WKH�SHGDOV�RI�WKH�ELNH�ZLWK�RXU�WZR�OHJV��7KDW
V�WZR
*RURXWLQHV�FRQFXUUHQWO\�SXVKLQJ�WKH�SHGDOV��:KHQ�ZH�XVH�WKH�WDQGHP��ZH�KDG�D�WRWDO�RI�IRXU
*RURXWLQHV��SRVVLEO\�ZRUNLQJ�LQ�SDUDOOHO��%XW�ZH�DOVR�KDYH�WZR�KDQGV�WR�KDQGOH�WKH�IURQW�DQG�UHDU
EUDNHV��7KDW
V�D�WRWDO�RI�HLJKW�*RURXWLQHV�IRU�RXU�WZR�WKUHDGV�ELNH��$FWXDOO\��ZH�GRQ
W�SHGDO�ZKHQ�ZH
EUDNH�DQG�ZH�GRQ
W�EUDNH�ZKHQ�ZH�SHGDO��WKDW
V�D�FRUUHFW�FRQFXUUHQW�GHVLJQ��2XU�QHUYRXV�V\VWHP
WUDQVSRUWV�WKH�LQIRUPDWLRQ�DERXW�ZKHQ�WR�VWRS�SHGDOLQJ�DQG�ZKHQ�WR�VWDUW�EUDNLQJ��,Q�*R��RXU�QHUYRXV
V\VWHP�LV�FRPSRVHG�RI�FKDQQHOV��ZH�ZLOO�VHH�WKHP�DIWHU�SOD\LQJ�D�ELW�ZLWK�*RURXWLQHV�ILUVW�

2XU�ILUVW�*RURXWLQH
(QRXJK�RI�WKH�H[SODQDWLRQV�QRZ��/HW
V�JHW�RXU�KDQGV�GLUW\��)RU�RXU�ILUVW�*RURXWLQH��ZH�ZLOO�SULQW�WKH
PHVVDJH�+HOOR�:RUOG��LQ�D�*RURXWLQH��/HW
V�VWDUW�ZLWK�ZKDW�ZH
YH�EHHQ�GRLQJ�XS�XQWLO�QRZ�

SDFNDJH�PDLQ�
�
IXQF�PDLQ���^�
��KHOOR:RUOG���
`�
�
IXQF�KHOOR:RUOG��^�
��SULQWOQ��+HOOR�:RUOG����
`�

5XQQLQJ�WKLV�VPDOO�VQLSSHW�RI�FRGH�ZLOO�VLPSO\�RXWSXW�+HOOR�:RUOG��LQ�WKH�FRQVROH�

��JR�UXQ�PDLQ�JR
+HOOR�:RUOG�

1RW�LPSUHVVLYH�DW�DOO��7R�UXQ�LW�LQ�D�QHZ�*RURXWLQH��ZH�MXVW�QHHG�WR�DGG�WKH�NH\ZRUG�JR�DW�WKH
EHJLQQLQJ�RI�WKH�FDOO�WR�WKH�IXQFWLRQ�



SDFNDJH�PDLQ�
�
IXQF�PDLQ���^�
��JR�KHOOR:RUOG���
`�
�
IXQF�KHOOR:RUOG��^�
��SULQWOQ��+HOOR�:RUOG����
`�

:LWK�WKLV�VLPSOH�ZRUG��ZH�DUH�WHOOLQJ�*R�WR�VWDUW�D�QHZ�*RURXWLQH�UXQQLQJ�WKH�FRQWHQWV�RI�WKH
KHOOR:RUOG�IXQFWLRQ�

6R��OHW
V�UXQ�LW�

��JR�UXQ�PDLQ�JR�
�

:KDW"�,W�SULQWHG�QRWKLQJ��:K\�LV�WKDW"�7KLQJV�JHW�FRPSOLFDWHG�ZKHQ�\RX�VWDUW�WR�GHDO�ZLWK�FRQFXUUHQW
DSSOLFDWLRQV��7KH�SUREOHP�LV�WKDW�WKH�PDLQ�IXQFWLRQ�ILQLVKHV�EHIRUH�WKH�KHOOR:RUOG�IXQFWLRQ�JHWV
H[HFXWHG��/HW
V�DQDO\VH�LW�VWHS�E\�VWHS��7KH�PDLQ�IXQFWLRQ�VWDUWV�DQG�VFKHGXOHV�D�QHZ�*RURXWLQH�WKDW
ZLOO�H[HFXWH�WKH�KHOOR:RUOG�IXQFWLRQ��EXW�WKH�IXQFWLRQ�LVQ
W�H[HFXWHG�ZKHQ�WKH�IXQFWLRQ�ILQLVKHV��LW�LV
VWLOO�LQ�WKH�VFKHGXOLQJ�SURFHVV�

6R��RXU�PDLQ�SUREOHP�LV�WKDW�WKH�PDLQ�IXQFWLRQ�KDV�WR�ZDLW�IRU�WKH�*RURXWLQH�WR�EH�H[HFXWHG�EHIRUH
ILQLVKLQJ��6R�OHW
V�SDXVH�IRU�D�VHFRQG�WR�JLYH�VRPH�URRP�WR�WKH�*RURXWLQH�

SDFNDJH�PDLQ�
LPSRUW��WLPH��
�
IXQF�PDLQ���^�
��JR�KHOOR:RUOG���
�
��WLPH�6OHHS�WLPH�6HFRQG��
`�
�
IXQF�KHOOR:RUOG��^�
��SULQWOQ��+HOOR�:RUOG����
`�

7KH�WLPH�6OHHS�IXQFWLRQ�HIIHFWLYHO\�VOHHSV�WKH�PDLQ�*RURXWLQH�IRU�RQH�VHFRQG�EHIRUH�FRQWLQXLQJ
�DQG�H[LWLQJ���,I�ZH�UXQ�WKLV�QRZ��ZH�PXVW�JHW�WKH�PHVVDJH�

��JR�UXQ�PDLQ�JR
+HOOR�:RUOG�

,�VXSSRVH�\RX�PXVW�KDYH�QRWLFHG�E\�QRZ�WKH�VPDOO�JDS�RI�WLPH�ZKHUH�WKH�SURJUDP�LV�IUHH]LQJ�EHIRUH
ILQLVKLQJ��7KLV�LV�WKH�IXQFWLRQ�IRU�VOHHSLQJ��,I�\RX�DUH�GRLQJ�D�ORW�RI�WDVNV��\RX�PLJKW�ZDQW�WR�UDLVH�WKH
ZDLWLQJ�WLPH�WR�ZKDWHYHU�\RX�ZDQW��-XVW�UHPHPEHU�WKDW�LQ�DQ\�DSSOLFDWLRQ�WKH�PDLQ�IXQFWLRQ�FDQQRW
ILQLVK�EHIRUH�WKH�UHVW�RI�WKH�*RURXWLQHV�



$QRQ\PRXV�IXQFWLRQV�ODXQFKHG�DV�QHZ�*RURXWLQHV
:H�KDYH�GHILQHG�WKH�KHOOR:RUOG�IXQFWLRQ�VR�WKDW�LW�FDQ�EH�ODXQFKHG�ZLWK�D�GLIIHUHQW�*RURXWLQH��7KLV
LV�QRW�VWULFWO\�QHFHVVDU\�EHFDXVH�\RX�FDQ�ODXQFK�VQLSSHWV�RI�FRGH�GLUHFWO\�LQ�WKH�IXQFWLRQ
V�VFRSH�

SDFNDJH�PDLQ�
LPSRUW��WLPH��
�
IXQF�PDLQ���^�
��JR�IXQF���^�
����SULQWOQ��+HOOR�:RUOG���
��`���
��WLPH�6OHHS�WLPH�6HFRQG��
`�

7KLV�LV�DOVR�YDOLG��:H�KDYH�XVHG�DQ�DQRQ\PRXV�IXQFWLRQ�DQG�ZH�KDYH�ODXQFKHG�LW�LQ�D�QHZ�*RURXWLQH
XVLQJ�WKH�JR�NH\ZRUG��7DNH�D�FORVHU�ORRN�DW�WKH�FORVLQJ�EUDFHV�RI�WKH�IXQFWLRQ�WKH\�DUH�IROORZHG�E\
RSHQLQJ�DQG�FORVLQJ�SDUHQWKHVLV��LQGLFDWLQJ�WKH�H[HFXWLRQ�RI�WKH�IXQFWLRQ�

:H�FDQ�DOVR�SDVV�GDWD�WR�DQRQ\PRXV�IXQFWLRQV�

SDFNDJH�PDLQ�
LPSRUW��WLPH��
�
IXQF�PDLQ���^�
��JR�IXQF�PVJ�VWULQJ��^�
����SULQWOQ�PVJ��
��`��+HOOR�:RUOG���
��WLPH�6OHHS�WLPH�6HFRQG��
`�

7KLV�LV�DOVR�YDOLG��:H�KDG�GHILQHG�DQ�DQRQ\PRXV�IXQFWLRQ�WKDW�UHFHLYHG�D�VWULQJ��ZKLFK�WKHQ�SULQWHG
WKH�UHFHLYHG�VWULQJ��:KHQ�ZH�FDOOHG�WKH�IXQFWLRQ�LQ�D�GLIIHUHQW�*RURXWLQH��ZH�SDVVHG�WKH�PHVVDJH�ZH
ZDQWHG�WR�SULQW��,Q�WKLV�VHQVH��WKH�IROORZLQJ�H[DPSOH�ZRXOG�DOVR�EH�YDOLG�

SDFNDJH�PDLQ�
LPSRUW��WLPH��
�
IXQF�PDLQ���^�
��PHVVDJH3ULQWHU�� �IXQF�PVJ�VWULQJ��^�
����SULQWOQ�PVJ��
��`�
�
��JR�PHVVDJH3ULQWHU��+HOOR�:RUOG���
��JR�PHVVDJH3ULQWHU��+HOOR�JRURXWLQH���
��WLPH�6OHHS�WLPH�6HFRQG��
`�

,Q�WKLV�FDVH��ZH�KDYH�GHILQHG�D�IXQFWLRQ�ZLWKLQ�WKH�VFRSH�RI�RXU�PDLQ�IXQFWLRQ�DQG�VWRUHG�LW�LQ�D
YDULDEOH�FDOOHG�PHVVDJH3ULQWHU��1RZ�ZH�FDQ�FRQFXUUHQWO\�SULQW�DV�PDQ\�PHVVDJHV�DV�ZH�ZDQW�E\



XVLQJ�WKH�PHVVDJH3ULQWHU�VWULQJ��VLJQDWXUH�

��JR�UXQ�PDLQ�JR
+HOOR�:RUOG
+HOOR�JRURXWLQH

:H�KDYH�MXVW�VFUDWFKHG�WKH�VXUIDFH�RI�FRQFXUUHQW�SURJUDPPLQJ�LQ�*R��EXW�ZH�FDQ�DOUHDG\�VHH�WKDW�LW
FDQ�EH�TXLWH�SRZHUIXO��%XW�ZH�GHILQLWHO\�KDYH�WR�GR�VRPHWKLQJ�ZLWK�WKDW�VOHHSLQJ�SHULRG��:DLW*URXSV
FDQ�KHOS�XV�ZLWK�WKLV�SUREOHP�

:DLW*URXSV
:DLW*URXS�FRPHV�LQ�WKH�V\QFKURQL]DWLRQ�SDFNDJH��WKH�V\QF�SDFNDJH��WR�KHOS�XV�V\QFKURQL]H�PDQ\
FRQFXUUHQW�*RURXWLQHV��,W�ZRUNV�YHU\�HDVLO\��HYHU\�WLPH�ZH�KDYH�WR�ZDLW�IRU�RQH�*RURXWLQH�WR�ILQLVK�
ZH�DGG���WR�WKH�JURXS��DQG�RQFH�DOO�RI�WKHP�DUH�DGGHG��ZH�DVN�WKH�JURXS�WR�ZDLW��:KHQ�WKH�*RURXWLQH
ILQLVKHV��LW�VD\V�'RQH�DQG�WKH�:DLW*URXS�ZLOO�WDNH�RQH�IURP�WKH�JURXS�

SDFNDJH�PDLQ�
�
LPSRUW���
���V\QF��
���IPW��
��
�
IXQF�PDLQ���^�
��YDU�ZDLW�V\QF�:DLW*URXS�
��ZDLW�$GG����
�
��JR�IXQF��^�
����IPW�3ULQWOQ��+HOOR�:RUOG����
����ZDLW�'RQH���
��`���
��ZDLW�:DLW���
`�

7KLV�LV�WKH�VLPSOHVW�SRVVLEOH�H[DPSOH�RI�D�:DLW*URXS��)LUVW��ZH�FUHDWHG�D�YDULDEOH�WR�KROG�LW�FDOOHG
WKH�ZDLW�YDULDEOH��1H[W��EHIRUH�ODXQFKLQJ�WKH�QHZ�*RURXWLQH��ZH�VD\�WR�WKH�:DLW*URXS�KH\��\RX
OO
KDYH�WR�ZDLW�IRU�RQH�WKLQJ�WR�ILQLVK�E\�XVLQJ�WKH�ZDLW�$GG����PHWKRG��1RZ�ZH�FDQ�ODXQFK
WKH���WKDW�WKH�:DLW*URXS�KDV�WR�ZDLW�IRU��ZKLFK�LQ�WKLV�FDVH�LV�WKH�SUHYLRXV�*RURXWLQH�WKDW�SULQWV�+HOOR
:RUOG�DQG�VD\V�'RQH��E\�XVLQJ�WKH�ZDLW�'RQH���PHWKRG��DW�WKH�HQG�RI�WKH�*RURXWLQH��)LQDOO\��ZH
LQGLFDWH�WR�WKH�:DLW*URXS�WR�ZDLW��:H�KDYH�WR�UHPHPEHU�WKDW�WKH�IXQFWLRQ�ZDLW�:DLW���ZDV�SUREDEO\
H[HFXWHG�EHIRUH�WKH�*RURXWLQH�

/HW
V�UXQ�WKH�FRGH�DJDLQ�

��JR�UXQ�PDLQ�JR�
+HOOR�:RUOG�

1RZ�LW�MXVW�ZDLWV�WKH�QHFHVVDU\�WLPH�DQG�QRW�RQH�PLOOLVHFRQG�PRUH�EHIRUH�H[LWLQJ�WKH�DSSOLFDWLRQ�



5HPHPEHU�WKDW�ZKHQ�ZH�XVH�WKH�$GG�YDOXH��PHWKRG��ZH�DGG�HQWLWLHV�WR�WKH�:DLW*URXS��DQG�ZKHQ�ZH
XVH�WKH�'RQH���PHWKRG��ZH�VXEWUDFW�RQH�

$FWXDOO\��WKH�$GG�IXQFWLRQ�WDNHV�D�GHOWD�YDOXH��VR�WKH�IROORZLQJ�FRGH�LV�HTXLYDOHQW�WR�WKH�SUHYLRXV�

SDFNDJH�PDLQ�
�
LPSRUW���
���V\QF��
���IPW��
��
�
IXQF�PDLQ���^�
��YDU�ZDLW�V\QF�:DLW*URXS�
��ZDLW�$GG����
�
��JR�IXQF��^�
����IPW�3ULQWOQ��+HOOR�:RUOG����
����ZDLW�$GG�����
��`���
��ZDLW�:DLW���
`�

,Q�WKLV�FDVH��ZH�DGGHG���EHIRUH�ODXQFKLQJ�WKH�*RURXWLQH�DQG�ZH�DGGHG�����VXEWUDFWHG����DW�WKH�HQG�RI
LW��,I�ZH�NQRZ�LQ�DGYDQFH�KRZ�PDQ\�*RURXWLQHV�ZH�DUH�JRLQJ�WR�ODXQFK��ZH�FDQ�DOVR�FDOO�WKH�$GG
PHWKRG�MXVW�RQFH�

SDFNDJH�PDLQ�
LPSRUW���
���IPW��
���V\QF��
��
�
IXQF�PDLQ���^�
��YDU�ZDLW�V\QF�:DLW*URXS�
�
��JR5RXWLQHV�� ���
��ZDLW�$GG�JR5RXWLQHV��
�
��IRU�L�� ����L���JR5RXWLQHV��L���^�
����JR�IXQF�JR5RXWLQH,'�LQW��^�
������IPW�3ULQWI��,'��G��+HOOR�JRURXWLQHV�?Q���JR5RXWLQH,'��
������ZDLW�'RQH���
����`�L��
��`�
��ZDLW�:DLW���
`�

,Q�WKLV�H[DPSOH��ZH�DUH�JRLQJ�WR�FUHDWH�ILYH�*RURXWLQHV��DV�VWDWHG�LQ�WKH�JRURXWLQHV�YDULDEOH���:H
NQRZ�LW�LQ�DGYDQFH��VR�ZH�VLPSO\�DGG�WKHP�DOO�WR�WKH�:DLW*URXS��:H�DUH�WKHQ�JRLQJ�WR�ODXQFK�WKH
VDPH�DPRXQW�RI�JRURXWLQH�YDULDEOHV�E\�XVLQJ�D�IRU�ORRS��(YHU\�WLPH�RQH�*RURXWLQH�ILQLVKHV��LW�FDOOV
WKH�'RQH���PHWKRG�RI�WKH�:DLW*URXS�WKDW�LV�HIIHFWLYHO\�ZDLWLQJ�DW�WKH�HQG�RI�WKH�PDLQ�ORRS�



$JDLQ��LQ�WKLV�FDVH��WKH�FRGH�UHDFKHV�WKH�HQG�RI�WKH�PDLQ�IXQFWLRQ�EHIRUH�DOO�*RURXWLQHV�DUH�ODXQFKHG
�LI�DQ\���DQG�WKH�:DLW*URXS�PDNHV�WKH�H[HFXWLRQ�RI�WKH�PDLQ�IORZ�ZDLW�XQWLO�DOO�'RQH�PHVVDJHV�DUH
FDOOHG��/HW
V�UXQ�WKLV�VPDOO�SURJUDP�

��JR�UXQ�PDLQ�JR�

,'����+HOOR�JRURXWLQHV�
,'����+HOOR�JRURXWLQHV�
,'����+HOOR�JRURXWLQHV�
,'����+HOOR�JRURXWLQHV�
,'����+HOOR�JRURXWLQHV�

:H�KDYHQ
W�PHQWLRQHG�LW�EHIRUH��EXW�ZH�KDYH�SDVVHG�WKH�LWHUDWLRQ�LQGH[�WR�HDFK�*RURXWLQH�DV�WKH
SDUDPHWHU�*RURXWLQH,'�WR�SULQW�LW�ZLWK�WKH�PHVVDJH�+HOOR�JRURXWLQHV��<RX�PLJKW�DOVR�KDYH
QRWLFHG�WKDW�WKH�*RURXWLQHV�DUHQ
W�H[HFXWHG�LQ�RUGHU��2I�FRXUVH��:H�DUH�GHDOLQJ�ZLWK�D�VFKHGXOHU�WKDW
GRHVQ
W�JXDUDQWHH�WKH�RUGHU�RI�H[HFXWLRQ�RI�WKH�*RURXWLQHV��7KLV�LV�VRPHWKLQJ�WR�NHHS�LQ�PLQG�ZKHQ
SURJUDPPLQJ�FRQFXUUHQW�DSSOLFDWLRQV��,Q�IDFW��LI�ZH�H[HFXWH�LW�DJDLQ��ZH�ZRQ
W�QHFHVVDULO\�JHW�WKH
VDPH�RUGHU�RI�RXWSXW�

��JR�UXQ�PDLQ�JR
,'����+HOOR�JRURXWLQHV�
,'����+HOOR�JRURXWLQHV�
,'����+HOOR�JRURXWLQHV�
,'����+HOOR�JRURXWLQHV�
,'����+HOOR�JRURXWLQHV�



&DOOEDFNV
1RZ�WKDW�ZH�NQRZ�KRZ�WR�XVH�:DLW*URXSV��ZH�FDQ�DOVR�LQWURGXFH�WKH�FRQFHSW�RI�FDOOEDFNV��,I�\RX
KDYH�HYHU�ZRUNHG�ZLWK�ODQJXDJHV�OLNH�-DYD6FULSW�WKDW�XVH�WKHP�H[WHQVLYHO\��WKLV�VHFWLRQ�ZLOO�EH
IDPLOLDU�WR�\RX��$�FDOOEDFN�LV�DQ�DQRQ\PRXV�IXQFWLRQ�WKDW�ZLOO�EH�H[HFXWHG�ZLWKLQ�WKH�FRQWH[W�RI�D
GLIIHUHQW�IXQFWLRQ�

)RU�H[DPSOH��ZH�ZDQW�WR�ZULWH�D�IXQFWLRQ�WR�FRQYHUW�D�VWULQJ�WR�XSSHUFDVH��DV�ZHOO�DV�PDNLQJ�LW
DV\QFKURQRXV��+RZ�GR�ZH�ZULWH�WKLV�IXQFWLRQ�VR�WKDW�ZH�FDQ�ZRUN�ZLWK�FDOOEDFNV"�7KHUH
V�D�OLWWOH
WULFN�ZH�FDQ�KDYH�KDYH�D�IXQFWLRQ�WKDW�WDNHV�D�VWULQJ�DQG�UHWXUQV�D�VWULQJ�

IXQF�WR8SSHU6\QF�ZRUG�VWULQJ��VWULQJ�^�
����&RGH�ZLOO�JR�KHUH�
`�

6R�WDNH�WKH�UHWXUQLQJ�W\SH�RI�WKLV�IXQFWLRQ��D�VWULQJ��DQG�SXW�LW�DV�WKH�VHFRQG�SDUDPHWHU�LQ�DQ
DQRQ\PRXV�IXQFWLRQ��DV�VKRZQ�KHUH�

IXQF�WR8SSHU6\QF�ZRUG�VWULQJ��I�IXQF�VWULQJ���^�
����&RGH�ZLOO�JR�KHUH�
`�

1RZ��WKH�WR8SSHU6\QF�IXQFWLRQ�UHWXUQV�QRWKLQJ��EXW�DOVR�WDNHV�D�IXQFWLRQ�WKDW��E\�FRLQFLGHQFH��DOVR
WDNHV�D�VWULQJ��:H�FDQ�H[HFXWH�WKLV�IXQFWLRQ�ZLWK�WKH�UHVXOW�ZH�ZLOO�XVXDOO\�UHWXUQ�

IXQF�WR8SSHU6\QF�ZRUG�VWULQJ��I�IXQF�VWULQJ���^�
��I�VWULQJV�7R8SSHU�ZRUG���
`�

:H�H[HFXWH�WKH�I�IXQFWLRQ�ZLWK�WKH�UHVXOW�RI�FDOOLQJ�WKH�VWULQJV�7R8SSHU�PHWKRG�ZLWK�WKH�SURYLGHG
ZRUG��ZKLFK�UHWXUQV�WKH�ZRUG�SDUDPHWHU�LQ�XSSHUFDVH���/HW
V�ZULWH�WKH�PDLQ�IXQFWLRQ�WRR�

SDFNDJH�PDLQ�
�
LPSRUW���
���IPW��
���VWULQJV��
��
�
IXQF�PDLQ���^�
��WR8SSHU6\QF��+HOOR�&DOOEDFNV����IXQF�Y�VWULQJ��^���
����IPW�3ULQWI��&DOOEDFN���V?Q���Y��`��
`�
�
IXQF�WR8SSHU6\QF�ZRUG�VWULQJ��I�IXQF�VWULQJ���^�
��I�VWULQJV�7R8SSHU�ZRUG���
`�

,Q�RXU�PDLQ�FRGH��ZH�KDYH�GHILQHG�RXU�FDOOEDFN��$V�\RX�FDQ�VHH��ZH�SDVVHG�WKH�WHVW�+HOOR



&DOOEDFNV��WR�FRQYHUW�LW�WR�XSSHUFDVH��1H[W�ZH�SDVV�WKH�FDOOEDFN�WR�EH�H[HFXWHG�ZLWK�WKH�UHVXOW�RI
SDVVLQJ�RXU�VWULQJ�WR�XSSHUFDVH��,Q�WKLV�FDVH��ZH�VLPSO\�SULQW�WKH�WH[W�LQ�WKH�FRQVROH�ZLWK�WKH�WH[W
&DOOEDFN�LQ�IURQW�RI�LW��:KHQ�ZH�H[HFXWH�WKLV�FRGH��ZH�JHW�WKH�IROORZLQJ�UHVXOW�

��JR�UXQ�PDLQ�JR
&DOOEDFN��+(//2�&$//%$&.6�

6WULFWO\�VSHDNLQJ��WKLV�LV�D�V\QFKURQRXV�FDOOEDFN��7R�PDNH�LW�DV\QFKURQRXV�ZH�KDYH�WR�LQWURGXFH�VRPH
FRQFXUUHQW�KDQGOLQJ�

SDFNDJH�PDLQ�
LPSRUW���
���IPW��
���VWULQJV��
���V\QF��
��
�
YDU�ZDLW�V\QF�:DLW*URXS�
�
IXQF�PDLQ���^�
��ZDLW�$GG����
�
��WR8SSHU$V\QF��+HOOR�&DOOEDFNV����IXQF�Y�VWULQJ��^�
����IPW�3ULQWI��&DOOEDFN���V?Q���Y��
����ZDLW�'RQH���
��`��
�
��SULQWOQ��:DLWLQJ�DV\QF�UHVSRQVH������
��ZDLW�:DLW���
`�
�
IXQF�WR8SSHU$V\QF�ZRUG�VWULQJ��I�IXQF�VWULQJ���^�
��JR�IXQF��^�
����I�VWULQJV�7R8SSHU�ZRUG���
��`���
`�

7KLV�LV�WKH�VDPH�FRGH�H[HFXWHG�DV\QFKURQRXVO\��:H�XVH�:DLW*URXSV�WR�KDQGOH�FRQFXUUHQF\��ZH�ZLOO
VHH�ODWHU�WKDW�FKDQQHOV�FDQ�DOVR�EH�XVHG�IRU�WKLV���1RZ��RXU�IXQFWLRQ�WR8SSHU$V\QF�LV��DV�LWV�QDPH
LPSOLHV��DV\QFKURQRXV��:H�ODXQFKHG�WKH�FDOOEDFN�LQ�D�GLIIHUHQW�*RURXWLQH�E\�XVLQJ�WKH�NH\ZRUG�JR
ZKHQ�FDOOLQJ�WKH�FDOOEDFN��:H�ZULWH�D�VPDOO�PHVVDJH�WR�VKRZ�WKH�RUGHULQJ�QDWXUH�RI�WKH�FRQFXUUHQW
H[HFXWLRQ�PRUH�SUHFLVHO\��:H�ZDLW�XQWLO�WKH�FDOOEDFN�VLJQDOV�WKDW�LW
V�ILQLVKHG�DQG�ZH�FDQ�H[LW�WKH
SURJUDP�VDIHO\��:KHQ�ZH�H[HFXWH�WKLV��ZH�JHW�WKH�IROORZLQJ�UHVXOW�

��JR�UXQ�PDLQ�JR�

:DLWLQJ�DV\QF�UHVSRQVH���
&DOOEDFN��+(//2�&$//%$&.6�

$V�\RX�FDQ�VHH��WKH�SURJUDP�UHDFKHV�WKH�HQG�RI�WKH�PDLQ�IXQFWLRQ�EHIRUH�H[HFXWLQJ�WKH�FDOOEDFN�LQ�WKH
WR8SSHU$V\QF�IXQFWLRQ��7KLV�SDWWHUQ�EULQJV�PDQ\�SRVVLELOLWLHV��EXW�OHDYHV�XV�RSHQ�WR�RQH�ELJ



SUREOHP�FDOOHG�FDOOEDFN�KHOO�

&DOOEDFN�KHOO
7KH�WHUP�FDOOEDFN�KHOO�LV�FRPPRQO\�XVHG�WR�UHIHU�WR�ZKHQ�PDQ\�FDOOEDFNV�KDYH�EHHQ�VWDFNHG�ZLWKLQ
HDFK�RWKHU��7KLV�PDNHV�WKHP�GLIILFXOW�WR�UHDVRQ�ZLWK�DQG�KDQGOH�ZKHQ�WKH\�JURZ�WRR�PXFK��)RU
H[DPSOH��XVLQJ�WKH�VDPH�FRGH�DV�EHIRUH��ZH�FRXOG�VWDFN�DQRWKHU�DV\QFKURQRXV�FDOO�ZLWK�WKH�FRQWHQWV
WKDW�ZH�SUHYLRXVO\�SULQWHG�WR�WKH�FRQVROH�

IXQF�PDLQ���^�
��ZDLW�$GG����
�
��WR8SSHU$V\QF��+HOOR�&DOOEDFNV����IXQF�Y�VWULQJ��^�
����WR8SSHU$V\QF�IPW�6SULQWI��&DOOEDFN���V?Q���Y���IXQF�Y�VWULQJ��^�
������IPW�3ULQWI��&DOOEDFN�ZLWKLQ��V���Y��
������ZDLW�'RQH���
����`��
��`��
��SULQWOQ��:DLWLQJ�DV\QF�UHVSRQVH������
��ZDLW�:DLW���
`�

�:H�KDYH�RPLWWHG�LPSRUWV��WKH�SDFNDJH�QDPH��DQG�WKH�WR8SSHU$V\QF�IXQFWLRQ�DV�WKH\�KDYH�QRW
FKDQJHG���1RZ�ZH�KDYH�WKH�WR8SSHU$V\QF�IXQFWLRQ�ZLWKLQ�D�WR8SSHU$V\QF�IXQFWLRQ��DQG�ZH�FRXOG
HPEHG�PDQ\�PRUH�LI�ZH�ZDQW��,Q�WKLV�FDVH��ZH�DJDLQ�SDVV�WKH�WH[W�WKDW�ZH�SUHYLRXVO\�SULQWHG�RQ�WKH
FRQVROH�WR�XVH�LW�LQ�WKH�IROORZLQJ�FDOOEDFN��7KH�LQQHU�FDOOEDFN�ILQDOO\�SULQWV�LW�RQ�WKH�FRQVROH��JLYLQJ
WKH�IROORZLQJ�RXWSXW�

��JR�UXQ�PDLQ�JR�
:DLWLQJ�DV\QF�UHVSRQVH���
&DOOEDFN�ZLWKLQ�&$//%$&.��+(//2�&$//%$&.6�

,Q�WKLV�FDVH��ZH�FDQ�DVVXPH�WKDW�WKH�RXWHU�FDOOEDFN�ZLOO�EH�H[HFXWHG�EHIRUH�WKH�LQQHU�RQH��7KDW
V�ZK\
ZH�GRQ
W�QHHG�WR�DGG�RQH�PRUH�WR�WKH�:DLW*URXS�

7KH�SRLQW�KHUH�LV�WKDW�ZH�PXVW�EH�FDUHIXO�ZKHQ�XVLQJ�FDOOEDFNV��,Q�YHU\�FRPSOH[�V\VWHPV��WRR�PDQ\
FDOOEDFNV�DUH�KDUG�WR�UHDVRQ�ZLWK�DQG�KDUG�WR�GHDO�ZLWK��%XW�ZLWK�FDUH�DQG�UDWLRQDOLW\��WKH\�DUH
SRZHUIXO�WRROV�



0XWH[HV
,I�\RX�DUH�ZRUNLQJ�ZLWK�FRQFXUUHQW�DSSOLFDWLRQV��\RX�KDYH�WR�GHDO�ZLWK�PRUH�WKDQ�RQH�UHVRXUFH
SRWHQWLDOO\�DFFHVVLQJ�VRPH�PHPRU\�ORFDWLRQ��7KLV�LV�XVXDOO\�FDOOHG�UDFH�FRQGLWLRQ�

,Q�VLPSOHU�WHUPV��D�UDFH�FRQGLWLRQ�LV�VLPLODU�WR�WKDW�PRPHQW�ZKHUH�WZR�SHRSOH�WU\�WR�JHW�WKH�ODVW�SLHFH
RI�SL]]D�DW�H[DFWO\�WKH�VDPH�WLPH��WKHLU�KDQGV�FROOLGH��5HSODFH�WKH�SL]]D�ZLWK�D�YDULDEOH�DQG�WKHLU
KDQGV�ZLWK�*RURXWLQHV�DQG�ZH
OO�KDYH�D�SHUIHFW�DQDORJ\�

7KHUH�LV�RQH�FKDUDFWHU�DW�WKH�GLQQHU�WDEOH�WR�VROYH�WKLV�LVVXHV��D�IDWKHU�RU�PRWKHU��7KH\�KDYH�NHSW�WKH
SL]]D�RQ�D�GLIIHUHQW�WDEOH�DQG�ZH�KDYH�WR�DVN�IRU�SHUPLVVLRQ�WR�VWDQG�XS�EHIRUH�JHWWLQJ�RXU�VOLFH�RI
SL]]D��,W�GRHVQ
W�PDWWHU�LI�DOO�WKH�NLGV�DVN�DW�WKH�VDPH�WLPH��WKH\�ZLOO�RQO\�DOORZ�RQH�NLG�WR�VWDQG�

:HOO��D�PXWH[�LV�OLNH�RXU�SDUHQWV��7KH\
OO�FRQWURO�ZKR�FDQ�DFFHVV�WKH�SL]]D��,�PHDQ��D�YDULDEOH��DQG
WKH\�ZRQ
W�DOORZ�DQ\RQH�HOVH�WR�DFFHVV�LW�

7R�XVH�D�PXWH[��ZH�KDYH�WR�DFWLYHO\�ORFN�LW��LI�LW
V�DOUHDG\�ORFNHG��DQRWKHU�*RURXWLQH�LV�XVLQJ�LW���ZH
OO
KDYH�WR�ZDLW�XQWLO�LW
V�XQORFNHG�DJDLQ��2QFH�ZH�JHW�DFFHVV�WR�WKH�PXWH[��ZH�FDQ�ORFN�LW�DJDLQ��GR
ZKDWHYHU�PRGLILFDWLRQV�DUH�QHHGHG��DQG�XQORFN�LW�DJDLQ��:H
OO�ORRN�DW�WKLV�XVLQJ�DQ�H[DPSOH�

$Q�H[DPSOH�ZLWK�PXWH[HV���FRQFXUUHQW�FRXQWHU
0XWH[HV�DUH�ZLGHO\�XVHG�LQ�FRQFXUUHQW�SURJUDPPLQJ��0D\EH�QRW�VR�PXFK�LQ�*R�EHFDXVH�LW�KDV�D�PRUH
LGLRPDWLF�ZD\�RI�FRQFXUUHQW�SURJUDPPLQJ�LQ�LWV�XVH�RI�FKDQQHOV��EXW�LW
V�ZRUWK�VHHLQJ�KRZ�WKH\�ZRUN
IRU�WKH�VLWXDWLRQV�ZKHUH�FKDQQHOV�VLPSO\�GRQ
W�ILW�VR�ZHOO�

)RU�RXU�H[DPSOH��ZH�DUH�JRLQJ�WR�GHYHORS�D�VPDOO�FRQFXUUHQW�FRXQWHU��7KLV�FRXQWHU�ZLOO�DGG�RQH�WR�DQ
LQWHJHU�ILHOG�LQ�D�&RXQWHU�W\SH��7KLV�VKRXOG�EH�GRQH�LQ�D�FRQFXUUHQW�VDIH�ZD\�

2XU�&RXQWHU�VWUXFWXUH�LV�GHILQHG�OLNH�WKLV�

W\SH�&RXQWHU�VWUXFW�^�
��V\QF�0XWH[�
��YDOXH�LQW�
`�

7KH�&RXQWHU�VWUXFWXUH�KDV�D�ILHOG�RI�LQW�W\SH�WKDW�VWRUHV�WKH�FXUUHQW�YDOXH�RI�WKH�FRXQW��,W�DOVR�HPEHGV
WKH�0XWH[�W\SH�IURP�WKH�V\QF�SDFNDJH��(PEHGGLQJ�WKLV�ILHOG�ZLOO�DOORZ�XV�WR�ORFN�DQG�XQORFN�WKH
HQWLUH�VWUXFWXUH�ZLWKRXW�DFWLYHO\�FDOOLQJ�D�VSHFLILF�ILHOG�

2XU�PDLQ�IXQFWLRQ�ODXQFKHV����*RURXWLQHV�WKDW�WU\�WR�DGG�RQH�WR�WKH�ILHOG�YDOXH�RI�&RXQWHU�VWUXFWXUH�
$OO�RI�WKLV�LV�GRQH�FRQFXUUHQWO\�

SDFNDJH�PDLQ�
�
LPSRUW���



���V\QF��
���WLPH��
��
�
IXQF�PDLQ���^�
��FRXQWHU�� �&RXQWHU^`�
�
��IRU�L�� ����L�������L���^�
����JR�IXQF�L�LQW��^�
������FRXQWHU�/RFN���
������FRXQWHU�YDOXH���
������GHIHU�FRXQWHU�8QORFN���
����`�L��
��`�
��WLPH�6OHHS�WLPH�6HFRQG��
�
��FRXQWHU�/RFN���
��GHIHU�FRXQWHU�8QORFN���
�
��SULQWOQ�FRXQWHU�YDOXH��
`�

:H�KDYH�FUHDWHG�D�W\SH�FDOOHG�&RXQWHU��8VLQJ�D�IRU�ORRS��ZH�KDYH�ODXQFKHG�D�WRWDO�RI���
*RURXWLQHV��DV�ZH�VDZ�LQ�WKH�$QRQ\PRXV�IXQFWLRQV�ODXQFKHG�DV�QHZ�*RURXWLQHV�VHFWLRQ��%XW�LQVLGH
HYHU\�*RURXWLQH��ZH�DUH�ORFNLQJ�WKH�FRXQWHU�VR�WKDW�QR�PRUH�*RURXWLQHV�FDQ�DFFHVV�LW��DGGLQJ�RQH�WR
WKH�ILHOG�YDOXH��DQG�XQORFNLQJ�LW�DJDLQ�VR�RWKHUV�FDQ�DFFHVV�LW�

)LQDOO\��ZH
OO�SULQW�WKH�YDOXH�KHOG�E\�WKH�FRXQWHU��,W�PXVW�EH����EHFDXVH�ZH�KDYH�ODXQFKHG���
*RURXWLQHV�

%XW�KRZ�FDQ�ZH�NQRZ�WKDW�WKLV�SURJUDP�LV�WKUHDG�VDIH"�:HOO��*R�FRPHV�ZLWK�D�YHU\�KDQG\�EXLOW�LQ
IHDWXUH�FDOOHG�WKH��UDFH�GHWHFWRU��

3UHVHQWLQJ�WKH�UDFH�GHWHFWRU
:H�DOUHDG\�NQRZ�ZKDW�D�UDFH�FRQGLWLRQ�LV��7R�UHFDS��LW�LV�XVHG�ZKHQ�WZR�SURFHVVHV�WU\�WR�DFFHVV�WKH
VDPH�UHVRXUFH�DW�WKH�VDPH�WLPH�ZLWK�RQH�RU�PRUH�ZULWLQJ�RSHUDWLRQV��ERWK�SURFHVVHV�ZULWLQJ�RU�RQH
SURFHVV�ZULWLQJ�ZKLOH�WKH�RWKHU�UHDGV��LQYROYHG�DW�WKDW�SUHFLVH�PRPHQW�

*R�KDV�D�YHU\�KDQG\�WRRO�WR�KHOS�GLDJQRVH�UDFH�FRQGLWLRQV��WKDW�\RX�FDQ�UXQ�LQ�\RXU�WHVWV�RU�\RXU�PDLQ
DSSOLFDWLRQ�GLUHFWO\��6R�OHW
V�UHXVH�WKH�H[DPSOH�ZH�MXVW�ZURWH�IRU�WKH�PXWH[HV�VHFWLRQ�DQG�UXQ�LW�ZLWK
WKH�UDFH�GHWHFWRU��7KLV�LV�DV�VLPSOH�DV�DGGLQJ�WKH��UDFH�FRPPDQG�OLQH�IODJ�WR�WKH�FRPPDQG�H[HFXWLRQ
RI�RXU�SURJUDP�

��JR�UXQ��UDFH�PDLQ�JR�
��

:HOO��QRW�YHU\�LPSUHVVLYH�LV�LW"�%XW�LQ�IDFW�LW�LV�WHOOLQJ�XV�WKDW�LW�KDV�QRW�GHWHFWHG�D�SRWHQWLDO�UDFH
FRQGLWLRQ�LQ�WKH�FRGH�RI�WKLV�SURJUDP��/HW
V�PDNH�WKH�GHWHFWRU�RI��UDFH�IODJ�ZDUQ�XV�RI�D�SRVVLEOH



UDFH�FRQGLWLRQ�E\�QRW�ORFNLQJ�FRXQWHU�EHIRUH�ZH�PRGLI\�LW�

IRU�L�� ����L�������L���^�
��JR�IXQF�L�LQW��^�
������FRXQWHU�/RFN���
����FRXQWHU�YDOXH���
������FRXQWHU�8QORFN���
��`�L��
`�

,QVLGH�WKH�IRU�ORRS��FRPPHQW�WKH�/RFN�DQG�8QORFN�FDOOV�EHIRUH�DQG�DIWHU�DGGLQJ���WR�WKH�ILHOG�YDOXH�
7KLV�ZLOO�LQWURGXFH�D�UDFH�FRQGLWLRQ��/HW
V�UXQ�WKH�VDPH�SURJUDP�DJDLQ�ZLWK�WKH�UDFH�IODJ�DFWLYDWHG�

��JR�UXQ��UDFH�PDLQ�JR�
                  
:$51,1*��'$7$�5$&(
5HDG�DW��[��F�����D����E\�JRURXWLQH���
��PDLQ�PDLQ�IXQF���
������>VRPHBSDWK@�FRQFXUUHQF\�ORFNV�PDLQ�JR������[��
3UHYLRXV�ZULWH�DW��[��F�����D����E\�JRURXWLQH���
��PDLQ�PDLQ�IXQF���
������>VRPHBSDWK@�FRQFXUUHQF\�ORFNV�PDLQ�JR������[��
*RURXWLQH����UXQQLQJ��FUHDWHG�DW�
��PDLQ�PDLQ��
������>VRPHBSDWK@�FRQFXUUHQF\�ORFNV�PDLQ�JR������[E�
*RURXWLQH����ILQLVKHG��FUHDWHG�DW�
��PDLQ�PDLQ��
������>VRPHBSDWK@�FRQFXUUHQF\�ORFNV�PDLQ�JR������[E�
                  
��
)RXQG���GDWD�UDFH�V�
H[LW�VWDWXV���

,�KDYH�UHGXFHG�WKH�RXWSXW�D�ELW�WR�VHH�WKLQJV�PRUH�FOHDUO\��:H�FDQ�VHH�D�ELJ��XSSHUFDVH�PHVVDJH
UHDGLQJ�:$51,1*��'$7$�5$&(��%XW�WKLV�RXWSXW�LV�YHU\�HDV\�WR�UHDVRQ�ZLWK��)LUVW��LW�LV�WHOOLQJ�XV�WKDW
VRPH�PHPRU\�SRVLWLRQ�UHSUHVHQWHG�E\�OLQH����RQ�RXU�PDLQ�JR�ILOH�LV�UHDGLQJ�VRPH�YDULDEOH��%XW�WKHUH
LV�DOVR�D�ZULWH�RSHUDWLRQ�LQ�OLQH����RI�WKH�VDPH�ILOH�

7KLV�LV�EHFDXVH�D������RSHUDWLRQ�UHTXLUHV�D�UHDG�RI�WKH�FXUUHQW�YDOXH�DQG�D�ZULWH�WR�DGG�RQH�WR�LW�
7KDW
V�ZK\�WKH�UDFH�FRQGLWLRQ�LV�LQ�WKH�VDPH�OLQH��EHFDXVH�HYHU\�WLPH�LW
V�H[HFXWHG�LW�UHDGV�DQG�ZULWHV
WKH�ILHOG�LQ�WKH�&RXQWHU�VWUXFWXUH�

%XW�OHW
V�NHHS�LQ�PLQG�WKDW�WKH�UDFH�GHWHFWRU�ZRUNV�DW�UXQWLPH��,W�GRHVQ
W�DQDO\]H�RXU�FRGH�VWDWLFDOO\�
:KDW�GRHV�LW�PHDQ"�,W�PHDQV�WKDW�ZH�FDQ�KDYH�D�SRWHQWLDO�UDFH�FRQGLWLRQ�LQ�RXU�GHVLJQ�WKDW�WKH�UDFH
GHWHFWRU�ZLOO�QRW�GHWHFW��)RU�H[DPSOH�

SDFNDJH�PDLQ�
�
LPSRUW��V\QF��
�



W\SH�&RXQWHU�VWUXFW�^�
��V\QF�0XWH[�
��YDOXH�LQW�
`�
�
IXQF�PDLQ���^�
��FRXQWHU�� �&RXQWHU^`�
�
��IRU�L�� ����L������L���^�
����JR�IXQF�L�LQW��^�
������FRXQWHU�YDOXH���
����`�L��
��`�
`�

:H�ZLOO�OHDYH�WKH�FRGH�DV�VKRZQ�LQ�WKH�SUHFHGLQJ�H[DPSOH��:H�ZLOO�WDNH�DOO�ORFNV�DQG�XQORFNV�IURP
WKH�FRGH�DQG�ODXQFK�D�VLQJOH�*RURXWLQH�WR�XSGDWH�WKH�YDOXH�ILHOG�

��JR�UXQ��UDFH�PDLQ�JR
�

1R�ZDUQLQJV��VR�WKH�FRGH�LV�FRUUHFW��:HOO��ZH�NQRZ��E\�GHVLJQ��LW
V�QRW��:H�FDQ�UDLVH�WKH�QXPEHU�RI
*RURXWLQHV�H[HFXWHG�WR�WZR�DQG�VHH�ZKDW�KDSSHQV�

IRU�L�� ����L������L���^�
��JR�IXQF�L�LQW��^�
����FRXQWHU�YDOXH���
��`�L��
`�

/HW
V�H[HFXWH�WKH�SURJUDP�DJDLQ�

��JR�UXQ��UDFH�PDLQ�JR
:$51,1*��'$7$�5$&(
5HDG�DW��[��F�����D����E\�JRURXWLQH���
��PDLQ�PDLQ�IXQF���
����>VRPHBSDWK@FRQFXUUHQF\�UDFHBGHWHFWRU�PDLQ�JR������[��
3UHYLRXV�ZULWH�DW��[��F�����D����E\�JRURXWLQH���
��PDLQ�PDLQ�IXQF���
����>VRPHBSDWK@�FRQFXUUHQF\�UDFHBGHWHFWRU�PDLQ�JR������[��
*RURXWLQH����UXQQLQJ��FUHDWHG�DW�
��PDLQ�PDLQ��
����>VRPHBSDWK@�FRQFXUUHQF\�UDFHBGHWHFWRU�PDLQ�JR������[DG
*RURXWLQH����ILQLVKHG��FUHDWHG�DW�
��PDLQ�PDLQ��
����>VRPHBSDWK@�FRQFXUUHQF\�UDFHBGHWHFWRU�PDLQ�JR������[DG
                  
)RXQG���GDWD�UDFH�V�
H[LW�VWDWXV���

1RZ�\HV��WKH�UDFH�FRQGLWLRQ�LV�GHWHFWHG��%XW�ZKDW�LI�ZH�UHGXFH�WKH�QXPEHU�RI�SURFHVVRUV�LQ�XVH�WR�MXVW
RQH"�:LOO�ZH�KDYH�D�UDFH�FRQGLWLRQ�WRR"



��*20$;352&6 ��JR�UXQ��UDFH�PDLQ�JR
�

,W�VHHPV�WKDW�QR�UDFH�FRQGLWLRQ�KDV�EHHQ�GHWHFWHG��7KLV�LV�EHFDXVH�WKH�VFKHGXOHU�H[HFXWHG�RQH
*RURXWLQH�ILUVW�DQG�WKHQ�WKH�RWKHU��VR��ILQDOO\��WKH�UDFH�FRQGLWLRQ�GLGQ
W�RFFXU��%XW�ZLWK�D�KLJKHU�QXPEHU
RI�*RURXWLQHV�LW�ZLOO�DOVR�ZDUQ�XV�DERXW�D�UDFH�FRQGLWLRQ��HYHQ�XVLQJ�RQO\�RQH�FRUH�

6R��WKH�UDFH�GHWHFWRU�FDQ�KHOS�XV�WR�GHWHFW�UDFH�FRQGLWLRQV�WKDW�DUH�KDSSHQLQJ�LQ�RXU�FRGH��EXW�LW�ZRQ
W
SURWHFW�XV�IURP�D�EDG�GHVLJQ�WKDW�LV�QRW�LPPHGLDWHO\�H[HFXWLQJ�UDFH�FRQGLWLRQV��$�YHU\�XVHIXO�IHDWXUH
WKDW�FDQ�VDYH�XV�IURP�ORWV�RI�KHDGDFKHV�



&KDQQHOV
&KDQQHOV�DUH�WKH�VHFRQG�SULPLWLYH�LQ�WKH�ODQJXDJH�WKDW�DOORZV�XV�WR�ZULWH�FRQFXUUHQW�DSSOLFDWLRQV��:H
KDYH�WDONHG�D�ELW�DERXW�FKDQQHOV�LQ�WKH�&RPPXQLFDWLQJ�VHTXHQWLDO�SURFHVVHV�VHFWLRQ�

&KDQQHOV�DUH�WKH�ZD\�ZH�FRPPXQLFDWH�EHWZHHQ�SURFHVVHV��:H�FRXOG�EH�VKDULQJ�D�PHPRU\�ORFDWLRQ
DQG�XVLQJ�PXWH[HV�WR�FRQWURO�WKH�SURFHVVHV
�DFFHVV��%XW�FKDQQHOV�SURYLGH�XV�ZLWK�D�PRUH�QDWXUDO�ZD\
WR�KDQGOH�FRQFXUUHQW�DSSOLFDWLRQV�WKDW�DOVR�SURGXFHV�EHWWHU�FRQFXUUHQW�GHVLJQV�LQ�RXU�SURJUDPV�

2XU�ILUVW�FKDQQHO
:RUNLQJ�ZLWK�PDQ\�*RURXWLQHV�VHHPV�SUHWW\�GLIILFXOW�LI�ZH�FDQ
W�FUHDWH�VRPH�V\QFKURQL]DWLRQ�EHWZHHQ
WKHP��7KH�RUGHU�RI�H[HFXWLRQ�FRXOG�EH�LUUHOHYDQW�DV�VRRQ�DV�WKH\�DUH�V\QFKURQL]HG��&KDQQHOV�DUH�WKH
VHFRQG�NH\�IHDWXUH�WR�ZULWH�FRQFXUUHQW�DSSOLFDWLRQV�LQ�*R�

$�79�FKDQQHO�LQ�UHDO�OLIH�LV�VRPHWKLQJ�WKDW�FRQQHFWV�DQ�HPLVVLRQ��IURP�D�VWXGLR��WR�PLOOLRQV�RI�79V
�WKH�UHFHLYHUV���&KDQQHOV�LQ�*R�ZRUN�LQ�D�VLPLODU�IDVKLRQ��2QH�RU�PRUH�*RURXWLQHV�FDQ�ZRUN�DV
HPLWWHUV��DQG�RQH�RU�PRUH�*RURXWLQH�FDQ�DFW�DV�UHFHLYHUV�

2QH�PRUH�WKLQJ�FKDQQHOV��E\�GHIDXOW��EORFN�WKH�H[HFXWLRQ�RI�*RURXWLQHV�XQWLO�VRPHWKLQJ�LV�UHFHLYHG��,W
LV�DV�LI�RXU�IDYRXULWH�79�VKRZ�GHOD\V�WKH�HPLVVLRQ�XQWLO�ZH�WXUQ�WKH�79�RQ�VR�ZH�GRQ
W�PLVV�DQ\WKLQJ�

+RZ�LV�WKLV�GRQH�LQ�*R"

SDFNDJH�PDLQ�
�
LPSRUW��IPW��
�
IXQF�PDLQ���^�
��FKDQQHO�� �PDNH�FKDQ�VWULQJ��
��JR�IXQF���^�
����FKDQQHO�����+HOOR�:RUOG���
��`���
�
��PHVVDJH�� ���FKDQQHO�
��IPW�3ULQWOQ�PHVVDJH��
`�

7R�FUHDWH�FKDQQHOV�LQ�*R��ZH�XVH�WKH�VDPH�V\QWD[�WKDW�ZH�XVH�WR�FUHDWH�VOLFHV��7KH�PDNH�NH\ZRUG�LV
XVHG�WR�FUHDWH�D�FKDQQHO��DQG�ZH�KDYH�WR�SDVV�WKH�NH\ZRUG�FKDQ�DQG�WKH�W\SH�WKDW�WKH�FKDQQHO�ZLOO
WUDQVSRUW��LQ�WKLV�FDVH��VWULQJV��:LWK�WKLV��ZH�KDYH�D�EORFNLQJ�FKDQQHO�ZLWK�WKH�QDPH�FKDQQHO��1H[W�
ZH�ODXQFK�D�*RURXWLQHV�WKDW�VHQGV�WKH�PHVVDJH�+HOOR�:RUOG��WR�WKH�FKDQQHO��7KLV�LV�LQGLFDWHG�E\�WKH
LQWXLWLYH�DUURZ�WKDW�VKRZV�WKH�IORZ��WKH�+HOOR�:RUOG��WH[W�JRLQJ�WR������D�FKDQQHO��7KLV�ZRUNV�OLNH
DQ�DVVLJQPHQW�LQ�D�YDULDEOH��VR�ZH�FDQ�RQO\�SDVV�VRPHWKLQJ�WR�D�FKDQQHO�E\�ILUVW�ZULWLQJ�WKH�FKDQQHO�
WKHQ�WKH�DUURZ��DQG�ILQDOO\�WKH�YDOXH�WR�SDVV��:H�FDQQRW�ZULWH��+HOOR�:RUOG����!�FKDQQHO�



$V�ZH�PHQWLRQHG�HDUOLHU��WKLV�FKDQQHO�LV�EORFNLQJ�WKH�H[HFXWLRQ�RI�*RURXQWLQHV�XQWLO�D�PHVVDJH�LV
UHFHLYHG��,Q�WKLV�FDVH��WKH�H[HFXWLRQ�RI�WKH�PDLQ�IXQFWLRQ�LV�VWRSSHG�XQWLO�WKH�PHVVDJH�IURP�WKH
ODXQFKHG�*RURXWLQHV�UHDFKHV�WKH�RWKHU�HQG�RI�WKH�FKDQQHO�LQ�WKH�OLQH�PHVVDJH�� ���FKDQQHO��,Q�WKLV
FDVH��WKH�DUURZ�SRLQWV�LQ�WKH�VDPH�GLUHFWLRQ��EXW�LW
V�SODFHG�EHIRUH�WKH�FKDQQHO��LQGLFDWLQJ�WKDW�WKH�GDWD
LV�EHLQJ�H[WUDFWHG�IURP�WKH�FKDQQHO�DQG�DVVLJQHG�WR�D�QHZ�YDULDEOH�FDOOHG�PHVVDJH��XVLQJ�WKH�QHZ
DVVLJQPHQW��� ��RSHUDWRU��

,Q�WKLV�FDVH��ZH�GRQ
W�QHHG�WR�XVH�D�:DLW*URXS�WR�V\QFKURQL]H�WKH�PDLQ�IXQFWLRQ�ZLWK�WKH�FUHDWHG
*RURXWLQHV��DV�WKH�GHIDXOW�QDWXUH�RI�FKDQQHOV�LV�WR�EORFN�XQWLO�GDWD�LV�UHFHLYHG��%XW�GRHV�LW�ZRUN�WKH
RWKHU�ZD\�DURXQG"�,I�WKHUH�LV�QR�UHFHLYHU�ZKHQ�WKH�*RURXWLQH�VHQGV�WKH�PHVVDJH��GRHV�LW�FRQWLQXH"
/HW
V�HGLW�WKLV�H[DPSOH�WR�VHH�WKLV�

SDFNDJH�PDLQ�
�
LPSRUW���
���IPW��
���WLPH��
��
�
IXQF�PDLQ���^�
��FKDQQHO�� �PDNH�FKDQ�VWULQJ��
�
��YDU�ZDLW*URXS�V\QF�:DLW*URXS�
�
��ZDLW*URXS�$GG����
��JR�IXQF���^�
����FKDQQHO�����+HOOR�:RUOG���
����SULQWOQ��)LQLVKLQJ�JRURXWLQH���
����ZDLW*URXS�'RQH���
��`���
�
��WLPH�6OHHS�WLPH�6HFRQG��
��PHVVDJH�� ���FKDQQHO�
��IPW�3ULQWOQ�PHVVDJH��
��ZDLW*URXS�:DLW���
`�

:H�DUH�JRLQJ�WR�XVH�WKH�6OHHS�IXQFWLRQ�DJDLQ��,Q�WKLV�FDVH��ZH�SULQW�D�PHVVDJH�ZKHQ�WKH�*RURXWLQH�LV
ILQLVKHG��7KH�ELJ�GLIIHUHQFH�LV�LQ�WKH�PDLQ�IXQFWLRQ��1RZ�ZH�ZDLW�RQH�VHFRQG�EHIRUH�ZH�OLVWHQ�WR�WKH
FKDQQHO�IRU�GDWD�

��JR�UXQ�PDLQ�JR

)LQLVKLQJ�JRURXWLQH
+HOOR�:RUOG�

7KH�RXWSXW�FDQ�GLIIHU�EHFDXVH��DJDLQ��WKHUH�DUH�QR�JXDUDQWHHV�LQ�WKH�RUGHU�RI�H[HFXWLRQ��EXW�QRZ�ZH
FDQ�VHH�WKDW�QR�PHVVDJH�LV�SULQWHG�XQWLO�RQH�VHFRQG�KDV�SDVVHG��$IWHU�WKH�LQLWLDO�GHOD\��ZH�VWDUW
OLVWHQLQJ�WR�WKH�FKDQQHO��WDNH�WKH�GDWD��DQG�SULQW�LW��6R�WKH�HPLWWHU�DOVR�KDV�WR�ZDLW�IRU�D�FXH�IURP�WKH
RWKHU�VLGH�RI�WKH�FKDQQHO�WR�FRQWLQXH�LWV�H[HFXWLRQ�



7R�UHFDS��FKDQQHOV�DUH�ZD\V�WR�FRPPXQLFDWH�EHWZHHQ�*RURXWLQHV�E\�VHQGLQJ�GDWD�WKURXJK�RQH�HQG�DQG
UHFHLYLQJ�LW�DW�WKH�RWKHU��OLNH�D�SLSH���,Q�WKHLU�GHIDXOW�VWDWH��DQ�HPLWWHU�*RURXWLQH�ZLOO�EORFN�LWV
H[HFXWLRQ�XQWLO�D�UHFHLYHU�*RURXWLQH�WDNHV�WKH�GDWD��7KH�VDPH�JRHV�IRU�D�UHFHLYHU�*RURXWLQH��ZKLFK
ZLOO�EORFN�XQWLO�VRPH�HPLWWHU�VHQGV�GDWD�WKURXJK�WKH�FKDQQHO��6R�\RX�FDQ�KDYH�SDVVLYH�OLVWHQHUV
�ZDLWLQJ�IRU�GDWD��RU�SDVVLYH�HPLWWHUV��ZDLWLQJ�IRU�OLVWHQHUV��

%XIIHUHG�FKDQQHOV
$�EXIIHUHG�FKDQQHO�ZRUNV�LQ�D�VLPLODU�ZD\�WR�GHIDXOW�XQEXIIHUHG�FKDQQHOV��<RX�DOVR�SDVV�DQG�WDNH
YDOXHV�IURP�WKHP�E\�XVLQJ�WKH�DUURZV��EXW��XQOLNH�XQEXIIHUHG�FKDQQHOV��VHQGHUV�GRQ
W�QHHG�WR�ZDLW�XQWLO
VRPH�*RURXWLQH�SLFNV�WKH�GDWD�WKDW�WKH\�DUH�VHQGLQJ�

SDFNDJH�PDLQ�
�
LPSRUW���
���IPW��
���WLPH��
��
�
IXQF�PDLQ���^�
��FKDQQHO�� �PDNH�FKDQ�VWULQJ�����
�
��JR�IXQF���^�
����FKDQQHO�����+HOOR�:RUOG���
����SULQWOQ��)LQLVKLQJ�JRURXWLQH���
��`���
�
��WLPH�6OHHS�WLPH�6HFRQG��
�
��PHVVDJH�� ���FKDQQHO�
��IPW�3ULQWOQ�PHVVDJH��
`�

7KLV�H[DPSOH�LV�OLNH�WKH�ILUVW�H[DPSOH�ZH�XVHG�IRU�FKDQQHOV��EXW�QRZ�ZH�KDYH�VHW�WKH�FDSDFLW\�RI�WKH
FKDQQHO�WR�RQH�LQ�WKH�PDNH�VWDWHPHQW��:LWK�WKLV��ZH�WHOO�WKH�FRPSLOHU�WKDW�WKLV�FKDQQHO�KDV�D�FDSDFLW\�RI
RQH�VWULQJ�EHIRUH�JHWWLQJ�EORFNHG��6R�WKH�ILUVW�VWULQJ�GRHVQ
W�EORFN�WKH�HPLWWHU��EXW�WKH�VHFRQG�ZRXOG�
/HW
V�UXQ�WKLV�H[DPSOH�

��JR�UXQ�PDLQ�JR

)LQLVKLQJ�JRURXWLQH
+HOOR�:RUOG�

1RZ�ZH�FDQ�UXQ�WKLV�VPDOO�SURJUDP�DV�PDQ\�WLPHV�DV�ZH�ZDQW��WKH�RXWSXW�ZLOO�DOZD\V�EH�LQ�WKH�VDPH
RUGHU��7KLV�WLPH��ZH�KDYH�ODXQFKHG�WKH�FRQFXUUHQW�IXQFWLRQ�DQG�ZDLWHG�IRU�RQH�VHFRQG��3UHYLRXVO\��WKH
DQRQ\PRXV�IXQFWLRQ�ZRXOGQ
W�FRQWLQXH�XQWLO�WKH�VHFRQG�KDV�SDVVHG�DQG�VRPHRQH�FDQ�SLFN�WKH�VHQW�GDWD�
,Q�WKLV�FDVH��ZLWK�D�EXIIHUHG�FKDQQHO��WKH�GDWD�LV�KHOG�LQ�WKH�FKDQQHO�DQG�IUHHV�WKH�*RURXWLQH�WR
FRQWLQXH�LWV�H[HFXWLRQ��,Q�WKLV�FDVH��WKH�*RURXWLQH�LV�DOZD\V�ILQLVKLQJ�EHIRUH�WKH�ZDLW�WLPH�SDVVHV�



7KLV�QHZ�FKDQQHO�KDV�D�VL]H�RI�RQH��VR�D�VHFRQG�PHVVDJH�ZRXOG�EORFN�WKH�*RURXWLQH�H[HFXWLRQ�

SDFNDJH�PDLQ�
�
LPSRUW���
���IPW��
���WLPH��
��
�
IXQF�PDLQ���^�
��FKDQQHO�� �PDNH�FKDQ�VWULQJ�����
�
��JR�IXQF���^�
����FKDQQHO�����+HOOR�:RUOG�����
����FKDQQHO�����+HOOR�:RUOG�����
����SULQWOQ��)LQLVKLQJ�JRURXWLQH���
��`���
�
��WLPH�6OHHS�WLPH�6HFRQG��
�
��PHVVDJH�� ���FKDQQHO�
��IPW�3ULQWOQ�PHVVDJH��
`�

+HUH��ZH�DGG�D�VHFRQG�+HOOR�ZRUOG����PHVVDJH��DQG�ZH�SURYLGH�LW�ZLWK�DQ�LQGH[��,Q�WKLV�FDVH��WKH
RXWSXW�RI�WKLV�SURJUDP�FRXOG�EH�OLNH�WKH�IROORZLQJ�

��JR�UXQ�PDLQ�JR
+HOOR�:RUOG���

,QGLFDWLQJ�WKDW�ZH�KDYH�MXVW�WDNHQ�RQH�PHVVDJH�IURP�WKH�FKDQQHO�EXIIHU��ZH�KDYH�SULQWHG�LW��DQG�WKH
PDLQ�IXQFWLRQ�ILQLVKHG�EHIRUH�WKH�ODXQFKHG�*RURXWLQH�FRXOG�ILQLVK��7KH�*RURXWLQH�JRW�EORFNHG�ZKHQ
VHQGLQJ�WKH�VHFRQG�PHVVDJH�DQG�FRXOGQ
W�FRQWLQXH�XQWLO�WKH�RWKHU�HQG�WRRN�WKH�ILUVW�PHVVDJH��7KHQ�LW
SULQWV�LW�VR�TXLFNO\�WKDW�LW�GRHVQ
W�KDYH�WLPH�WR�SULQW�WKH�PHVVDJH�WR�VKRZ�WKH�HQGLQJ�RI�WKH�*RURXWLQH�
,I�\RX�NHHS�H[HFXWLQJ�WKH�SURJUDP�RQ�WKH�FRQVROH��VRRQHU�RU�ODWHU�WKH�VFKHGXOHU�ZLOO�ILQLVK�WKH
*RURXWLQH�H[HFXWLRQ�EHIRUH�WKH�PDLQ�WKUHDG�

'LUHFWLRQDO�FKDQQHOV
2QH�FRRO�IHDWXUH�DERXW�*R�FKDQQHOV�LV�WKDW��ZKHQ�ZH�XVH�WKHP�DV�SDUDPHWHUV��ZH�FDQ�UHVWULFW�WKHLU
GLUHFWLRQDOLW\�VR�WKDW�WKH\�FDQ�EH�XVHG�RQO\�WR�VHQG�RU�WR�UHFHLYH��7KH�FRPSLOHU�ZLOO�FRPSODLQ�LI�D
FKDQQHO�LV�XVHG�LQ�WKH�UHVWULFWHG�GLUHFWLRQ��7KLV�IHDWXUH�DSSOLHV�D�QHZ�OHYHO�RI�VWDWLF�W\SLQJ�WR�*R�DSSV
DQG�PDNHV�FRGH�PRUH�XQGHUVWDQGDEOH�DQG�PRUH�UHDGDEOH�

:H
OO�WDNH�D�VLPSOH�H[DPSOH�ZLWK�FKDQQHOV�

SDFNDJH�PDLQ�
�
LPSRUW���
���IPW��



���WLPH��
��
�
IXQF�PDLQ���^�
��FKDQQHO�� �PDNH�FKDQ�VWULQJ�����
�
��JR�IXQF�FK�FKDQ���VWULQJ��^�
����FK�����+HOOR�:RUOG���
����SULQWOQ��)LQLVKLQJ�JRURXWLQH���
��`�FKDQQHO��
�
��WLPH�6OHHS�WLPH�6HFRQG��
�
��PHVVDJH�� ���FKDQQHO�
��IPW�3ULQWOQ�PHVVDJH��
`�

7KH�OLQH�ZKHUH�ZH�ODXQFK�WKH�QHZ�*RURXWLQH�JR�IXQF�FK�FKDQ���VWULQJ��VWDWHV�WKDW�WKH�FKDQQHO
SDVVHG�WR�WKLV�IXQFWLRQ�FDQ�RQO\�EH�XVHG�DV�DQ�LQSXW�FKDQQHO��DQG�\RX�FDQ
W�OLVWHQ�WR�LW�

:H�FDQ�DOVR�SDVV�D�FKDQQHO�WKDW�ZLOO�EH�XVHG�DV�D�UHFHLYHU�FKDQQHO�RQO\�

IXQF�UHFHLYLQJ&K�FK���FKDQ�VWULQJ��^�
��PVJ�� ���FK�
��SULQWOQ�PVJ��
`�

$V�\RX�FDQ�VHH��WKH�DUURZ�LV�RQ�WKH�RSSRVLWH�VLGH�RI�WKH�NH\ZRUG�FKDQ��LQGLFDWLQJ�DQ�H[WUDFWLQJ
RSHUDWLRQ�IURP�WKH�FKDQQHO��.HHS�LQ�PLQG�WKDW�WKH�FKDQQHO�DUURZ�DOZD\V�SRLQWV�OHIW��WR�LQGLFDWH�D
UHFHLYLQJ�FKDQQHO��LW�PXVW�JR�RQ�WKH�OHIW��DQG�WR�LQGLFDWH�DQ�LQVHUWLQJ�FKDQQHO��LW�PXVW�JR�RQ�WKH�ULJKW�

,I�ZH�WU\�WR�VHQG�D�YDOXH�WKURXJK�WKLV�UHFHLYH�RQO\�FKDQQHO��WKH�FRPSLOHU�ZLOO�FRPSODLQ�DERXW�LW�

IXQF�UHFHLYLQJ&K�FK���FKDQ�VWULQJ��^�
��PVJ�� ���FK�
��SULQWOQ�PVJ��
��FK�����KHOOR��
`�

7KLV�IXQFWLRQ�KDV�D�UHFHLYH�RQO\�FKDQQHO�WKDW�ZH�ZLOO�WU\�WR�XVH�WR�VHQG�WKH�PHVVDJH�KHOOR�WKURXJK�
/HW
V�VHH�ZKDW�WKH�FRPSLOHU�VD\V�

��JR�UXQ�PDLQ�JR
��PDLQ�JR�����LQYDOLG�RSHUDWLRQ��FK�����KHOOR����VHQG�WR�UHFHLYH�RQO\�W\SH���
FKDQ�VWULQJ�

,W�GRHVQ
W�OLNH�LW�DQG�DVNV�XV�WR�FRUUHFW�LW��1RZ�WKH�FRGH�LV�HYHQ�PRUH�UHDGDEOH�DQG�VDIH��DQG�ZH�KDYH
MXVW�SODFHG�DQ�DUURZ�LQ�IURQW�RU�EHKLQG�WKH�FKDQ�DUJXPHQW�

7KH�VHOHFW�VWDWHPHQW



7KH�VHOHFW�VWDWHPHQW�LV�DOVR�D�NH\�IHDWXUH�LQ�*R��,W�LV�XVHG�WR�KDQGOH�PRUH�WKDQ�RQH�FKDQQHO�LQSXW
ZLWKLQ�D�*RURXWLQH��,Q�IDFW��LW�RSHQV�ORWV�RI�SRVVLELOLWLHV��DQG�ZH�ZLOO�XVH�LW�H[WHQVLYHO\�LQ�WKH
IROORZLQJ�FKDSWHUV�

,Q�WKH�VHOHFW�VWUXFWXUH��ZH�DVN�WKH�SURJUDP�WR�FKRRVH�EHWZHHQ�RQH�RU�PRUH�FKDQQHOV�WR�UHFHLYH�WKHLU
GDWD��:H�FDQ�VDYH�WKLV�GDWD�LQ�D�YDULDEOH�DQG�PDNH�VRPHWKLQJ�ZLWK�LW�EHIRUH�ILQLVKLQJ�WKH�VHOHFW��7KH
VHOHFW�VWUXFWXUH�LV�MXVW�H[HFXWHG�RQFH��LW�GRHVQ
W�PDWWHU�LI�LW�LV�OLVWHQLQJ�WR�PRUH�FKDQQHOV��LW�ZLOO�EH
H[HFXWHG�RQO\�RQFH�DQG�WKH�FRGH�ZLOO�FRQWLQXH�H[HFXWLQJ��,I�ZH�ZDQW�LW�WR�KDQGOH�WKH�VDPH�FKDQQHOV
PRUH�WKDQ�RQFH��ZH�KDYH�WR�SXW�LW�LQ�D�IRU�ORRS�

:H�ZLOO�PDNH�D�VPDOO�DSS�WKDW�ZLOO�VHQG�WKH�PHVVDJH�KHOOR�DQG�WKH�PHVVDJH�JRRGE\H�WR�WKH�VDPH
*RURXWLQH��ZKLFK�ZLOO�SULQW�WKHP�DQG�H[LW�LI�LW�GRHVQ
W�UHFHLYH�DQ\WKLQJ�HOVH�LQ�ILYH�VHFRQGV�

)LUVW��ZH�ZLOO�PDNH�D�JHQHULF�IXQFWLRQ�WKDW�VHQGV�D�VWULQJ�RYHU�D�FKDQQHO�

IXQF�VHQG6WULQJ�FK�FKDQ���VWULQJ��V�VWULQJ��^�
��FK����V�
`�

1RZ�ZH�FDQ�VHQG�D�VWULQJ�RYHU�D�FKDQQHO�E\�VLPSO\�FDOOLQJ�WKH�VHQG6WULQJ�PHWKRG��,W
V�WLPH�IRU�WKH
UHFHLYHU��7KH�UHFHLYHU�ZLOO�WDNH�PHVVDJHV�IURP�ERWK�FKDQQHOV��WKH�RQH�WKDW�VHQGV�KHOOR�PHVVDJHV�DQG



WKH�RQH�WKDW�VHQGV�JRRGE\H�PHVVDJHV��<RX�FDQ�DOVR�VHH�WKLV�LQ�WKH�SUHYLRXV�GLDJUDP�

IXQF�UHFHLYHU�KHOOR&K��JRRGE\H&K���FKDQ�VWULQJ��TXLW&K�FKDQ���ERRO��^�
��IRU�^�
����VHOHFW�^�
����FDVH�PVJ�� ���KHOOR&K��
������SULQWOQ�PVJ��
����FDVH�PVJ�� ���JRRGE\H&K��
������SULQWOQ�PVJ��
����FDVH���WLPH�$IWHU�WLPH�6HFRQG������
������SULQWOQ��1RWKLQJ�UHFHLYHG�LQ���VHFRQGV��([LWLQJ���
������TXLW&K����WUXH�
������EUHDN�
����`�
��`�
`�

/HW
V�VWDUW�ZLWK�WKH�DUJXPHQWV��7KLV�IXQFWLRQ�WDNHV�WKUHH�FKDQQHOV��WZR�UHFHLYLQJ�FKDQQHOV�DQG�RQH�WR
VHQG�VRPHWKLQJ�WKURXJK�LW��7KHQ��LW�VWDUWV�DQ�LQILQLWH�ORRS�ZLWK�WKH�IRU�NH\ZRUG��7KLV�ZD\�ZH�FDQ
NHHS�OLVWHQLQJ�WR�ERWK�FKDQQHOV�IRUHYHU�

,QVLGH�WKH�VFRSH�RI�VHOHFW�EORFN��ZH�KDYH�WR�XVH�D�FDVH�IRU�HDFK�FKDQQHO�ZH�ZDQW�WR�KDQGOH��KDYH
\RX�UHDOL]HG�KRZ�VLPLODU�LW�LV�WR�WKH�VZLWFK�VWDWHPHQW"���/HW
V�VHH�WKH�WKUHH�FDVHV�VWHS�E\�VWHS�

7KH�ILUVW�FDVH�WDNHV�WKH�LQFRPLQJ�GDWD�IURP�WKH�KHOOR&K�DUJXPHQW�DQG�VDYHV�LW�LQ�D�YDULDEOH
FDOOHG�PVJ��7KHQ�LW�SULQWV�WKH�FRQWHQWV�RI�WKLV�YDULDEOH�
7KH�VHFRQG�FDVH�WDNHV�WKH�LQFRPLQJ�GDWD�IURP�WKH�JRRGE\H&K�DUJXPHQW�DQG�VDYHV�LW�LQ�D�YDULDEOH
FDOOHG�PVJ�WRR��7KHQ�LW�DOVR�SULQWV�WKH�FRQWHQW�RI�WKLV�YDULDEOH�
7KH�WKLUG�FDVH�LV�TXLWH�LQWHUHVWLQJ��,W�FDOOV�WKH�WLPH�IXQFWLRQ��$IWHU�WKDW��LI�ZH�FKHFN�LWV�VLJQDWXUH�
LW�DFFHSWV�D�WLPH�DQG�GXUDWLRQ�YDOXH�DQG�UHWXUQV�D�UHFHLYLQJ�FKDQQHO��7KLV�UHFHLYLQJ�FKDQQHO�ZLOO
UHFHLYH�D�WLPH��WKH�YDOXH�RI�WLPH�DIWHU�WKH�VSHFLILHG�GXUDWLRQ�KDV�SDVVHG��,Q�RXU�H[DPSOH��ZH�XVH
WKH�FKDQQHO�LW�UHWXUQV�DV�D�WLPHRXW��%HFDXVH�WKH�VHOHFW�LV�UHVWDUWHG�DIWHU�HDFK�KDQGOH��WKH�WLPHU�LV
UHVWDUWHG�WRR��7KLV�LV�D�YHU\�VLPSOH�ZD\�WR�VHW�D�WLPHU�WR�D�*RURXWLQH�ZDLWLQJ�IRU�WKH�UHVSRQVH�RI
RQH�RU�PDQ\�FKDQQHOV�

(YHU\WKLQJ�LV�UHDG\�IRU�WKH�PDLQ�IXQFWLRQ�

SDFNDJH�PDLQ�
LPSRUW��WLPH��
�
IXQF�PDLQ���^�
��KHOOR&K�� �PDNH�FKDQ�VWULQJ�����
��JRRGE\H&K�� �PDNH�FKDQ�VWULQJ�����
��TXLW&K�� �PDNH�FKDQ�ERRO��
��JR�UHFHLYHU�KHOOR&K��JRRGE\H&K��TXLW&K��
�
��JR�VHQG6WULQJ�KHOOR&K���KHOOR����
�
��WLPH�6OHHS�WLPH�6HFRQG��
�
��JR�VHQG6WULQJ�JRRGE\H&K���JRRGE\H����



����TXLW&K�
`�

$JDLQ��VWHS�E\�VWHS��ZH�FUHDWHG�WKH�WKUHH�FKDQQHOV�WKDW�ZH
OO�QHHG�LQ�WKLV�H[HUFLVH��7KHQ��ZH�ODXQFKHG
RXU�UHFHLYHU�IXQFWLRQ�LQ�D�GLIIHUHQW�*RURXWLQH��7KLV�*RURXWLQH�LV�KDQGOHG�E\�*R
V�VFKHGXOHU�DQG�RXU
SURJUDP�FRQWLQXHV��:H�ODXQFKHG�D�QHZ�*RURXWLQH�WR�VHQG�WKH�PHVVDJH�KHOOR�WR�WKH�KHOOR&K
DUJXPHQWV��$JDLQ��WKLV�LV�JRLQJ�WR�RFFXU�HYHQWXDOO\�ZKHQ�WKH�*R
V�VFKHGXOHU�GHFLGHV�

2XU�SURJUDP�FRQWLQXHV�DJDLQ�DQG�ZDLWV�IRU�D�VHFRQG��,Q�WKLV�EUHDN��*R
V�VFKHGXOHU�ZLOO�KDYH�WLPH�WR
H[HFXWH�WKH�UHFHLYHU�DQG�WKH�ILUVW�PHVVDJH��LI�LW�KDVQ
W�GRQH�VR�\HW���VR�WKH�KHOOR��PHVVDJH�ZLOO
DSSHDU�RQ�WKH�FRQVROH�GXULQJ�WKH�EUHDN�

$�QHZ�PHVVDJH�LV�VHQW�RYHU�WKH�JRRGE\H�FKDQQHO�ZLWK�WKH�JRRGE\H��WH[W�LQ�D�QHZ�*RURXWLQH��DQG�RXU
SURJUDP�FRQWLQXHV�DJDLQ�WR�D�OLQH�ZKHUH�ZH�ZDLW�IRU�DQ�LQFRPLQJ�PHVVDJH�LQ�WKH�TXLW&K�DUJXPHQW�

:H�KDYH�ODXQFKHG�WKUHH�*RURXWLQHV�DOUHDG\��WKH�UHFHLYHU�WKDW�LW�LV�VWLOO�UXQQLQJ��WKH�ILUVW�PHVVDJH�WKDW
KDG�ILQLVKHG�ZKHQ�WKH�PHVVDJH�ZDV�KDQGOHG�E\�WKH�VHOHFW�VWDWHPHQW��DQG�WKH�VHFRQG�PHVVDJH
ZDV�EHHQ�SULQWHG�DOPRVW�LPPHGLDWHO\�DQG�KDG�ILQLVKHG�WRR��6R�MXVW�WKH�UHFHLYHU�LV�UXQQLQJ�DW�WKLV
PRPHQW��DQG�LI�LW�GRHVQ
W�UHFHLYH�DQ\�RWKHU�PHVVDJH�LQ�WKH�IROORZLQJ�WZR�VHFRQGV��LW�ZLOO�KDQGOH�WKH
LQFRPLQJ�PHVVDJH�IURP�WKH�WLPH�VWUXFWXUH��$IWHU�FKDQQHO�W\SH��SULQW�D�PHVVDJH�WR�VD\�WKDW�LW�LV
TXLWWLQJ��VHQG�D�WUXH�WR�WKH�TXLW&K��DQG�EUHDN�WKH�LQILQLWH�ORRS�ZKHUH�LW�ZDV�ORRSLQJ�

/HW
V�UXQ�WKLV�VPDOO�DSS�

��JR�UXQ�PDLQ�JR

KHOOR�
JRRGE\H�
1RWKLQJ�UHFHLYHG�LQ���VHFRQGV��([LWLQJ

7KH�UHVXOW��PD\�QRW�EH�YHU\�LPSUHVVLYH��EXW�WKH�FRQFHSW�LV�FOHDU��:H�FDQ�KDQGOH�PDQ\�LQFRPLQJ
FKDQQHOV�LQ�WKH�VDPH�*RURXWLQH�E\�XVLQJ�WKH�VHOHFW�VWDWHPHQW�

5DQJLQJ�RYHU�FKDQQHOV�WRR�
7KH�ODVW�IHDWXUH�DERXW�FKDQQHOV�WKDW�ZH�ZLOO�VHH�LV�UDQJLQJ�RYHU�FKDQQHOV��:H�DUH�WDONLQJ�DERXW�WKH
UDQJH�NH\ZRUG��:H�KDYH�XVHG�LW�H[WHQVLYHO\�WR�UDQJH�RYHU�OLVWV��DQG�ZH�FDQ�XVH�LW�WR�UDQJH�RYHU�D
FKDQQHO�WRR�

SDFNDJH�PDLQ�
�
LPSRUW��WLPH��
�
IXQF�PDLQ���^�
��FK�� �PDNH�FKDQ�LQW��
�
��JR�IXQF���^�
����FK������



����WLPH�6OHHS�WLPH�6HFRQG��
�
����FK������
�
����FORVH�FK��
��`���
��IRU�Y�� �UDQJH�FK�^�
����SULQWOQ�Y��
��`�
`�

,Q�WKLV�FDVH��ZH�KDYH�FUHDWHG�DQ�XQEXIIHUHG�FKDQQHO��EXW�LW�ZRXOG�ZRUN�ZLWK�D�EXIIHUHG�RQH�WRR��:H
ODXQFKHG�D�IXQFWLRQ�LQ�D�QHZ�*RURXWLQH�WKDW�VHQGV�WKH�QXPEHU�����RYHU�D�FKDQQHO��ZDLWV�D�VHFRQG�
VHQGV�WKH�QXPEHU������DQG�FORVHV�WKH�FKDQQHO�

7KH�ODVW�VWHS�LV�WR�UDQJH�RYHU�WKH�FKDQQHO��7KH�V\QWD[�LV�TXLWH�VLPLODU�WR�D�OLVW�UDQJH��:H�VWRUH�WKH
LQFRPLQJ�GDWD�IURP�WKH�FKDQQHO�LQ�WKH�YDULDEOH�Y�DQG�ZH�SULQW�WKLV�YDULDEOH�WR�WKH�FRQVROH��7KH�UDQJH
NHHSV�LWHUDWLQJ�XQWLO�WKH�FKDQQHO�LV�FORVHG��WDNLQJ�GDWD�IURP�WKH�FKDQQHO�

&DQ�\RX�JXHVV�WKH�RXWSXW�RI�WKLV�OLWWOH�SURJUDP"

��JR�UXQ�PDLQ�JR

�
�

$JDLQ��QRW�YHU\�LPSUHVVLYH��,W�SULQWV�WKH�QXPEHU������WKHQ�ZDLWV�D�VHFRQG��SULQWV�WKH�QXPEHU������DQG
H[LWV�WKH�DSSOLFDWLRQ�

$FFRUGLQJ�WR�WKH�GHVLJQ�RI�WKLV�FRQFXUUHQW�DSS��WKH�UDQJH�ZDV�LWHUDWHV�RYHU�SRVVLEOH�LQFRPLQJ�GDWD
IURP�WKH

FKDQQHO

XQWLO�WKH�FRQFXUUHQW�*RURXWLQH�FORVHV�WKLV�FKDQQHO��$W�WKDW�PRPHQW��WKH�UDQJH�ILQLVKHV�DQG�WKH�DSS�FDQ
H[LW�

5DQJH�LV�YHU\�XVHIXO�LQ�WDNLQJ�GDWD�IURP�D�FKDQQHO��DQG�LW
V�FRPPRQO\�XVHG�LQ�IDQ�LQ�SDWWHUQV�ZKHUH
PDQ\�GLIIHUHQW�*RURXWLQHV�VHQG�GDWD�WR�WKH�VDPH�FKDQQHO�



8VLQJ�LW�DOO���FRQFXUUHQW�VLQJOHWRQ
1RZ�WKDW�ZH�NQRZ�KRZ�WR�FUHDWH�*RURXWLQHV�DQG�FKDQQHOV��ZH
OO�SXW�DOO�RXU�NQRZOHGJH�LQ�D�VLQJOH
SDFNDJH��7KLQN�EDFN�WR�WKH�ILUVW�IHZ�FKDSWHU��ZKHQ�ZH�H[SODLQHG�WKH�VLQJOHWRQ�SDWWHUQ�LW�ZDV�VRPH
VWUXFWXUH�RU�YDULDEOH�WKDW�FRXOG�RQO\�H[LVW�RQFH�LQ�RXU�FRGH��$OO�DFFHVV�WR�WKLV�VWUXFWXUH�VKRXOG�EH�GRQH
XVLQJ�WKH�SDWWHUQ�GHVFULEHG��EXW��LQ�IDFW��LW�ZDVQ
W�FRQFXUUHQW�VDIH�

1RZ�ZH�ZLOO�ZULWH�ZLWK�FRQFXUUHQF\�LQ�PLQG��:H�ZLOO�ZULWH�D�FRQFXUUHQW�FRXQWHU��OLNH�WKH�RQH�ZH
ZURWH�LQ�WKH�PXWH[HV�VHFWLRQ��EXW�WKLV�WLPH�ZH�ZLOO�VROYH�LW�ZLWK�FKDQQHOV�

8QLW�WHVW
7R�UHVWULFW�FRQFXUUHQW�DFFHVV�WR�WKH�VLQJOHWRQ�LQVWDQFH��MXVW�RQH�*RURXWLQH�ZLOO�EH�DEOH�WR�DFFHVV�LW�
:H
OO�DFFHVV�LW�XVLQJ�FKDQQHOV��WKH�ILUVW�RQH�WR�DGG�RQH��WKH�VHFRQG�RQH�WR�JHW�WKH�FXUUHQW�FRXQW��DQG�WKH
WKLUG�RQH�WR�VWRS�WKH�*RURXWLQH�

:H�ZLOO�DGG�RQH��������WLPHV�XVLQJ��������GLIIHUHQW�*RURXWLQHV�ODXQFKHG�IURP�WZR�GLIIHUHQW
VLQJOHWRQ�LQVWDQFHV��7KHQ��ZH
OO�LQWURGXFH�D�ORRS�WR�FKHFN�WKH�FRXQW�RI�WKH�VLQJOHWRQ�XQWLO�LW�LV
�������EXW�ZH
OO�ZULWH�KRZ�PXFK�WKH�FRXQW�LV�EHIRUH�VWDUWLQJ�WKH�ORRS�

2QFH�WKH�FRXQW�KDV�UHDFKHG��������WKH�ORRS�ZLOO�H[LW�DQG�TXLW�WKH�UXQQLQJ�*RURXWLQH�WKH�WHVW�FRGH
ORRNV�OLNH�WKLV�

SDFNDJH�FKDQQHOBVLQJOHWRQ�
LPSRUW���
���WHVWLQJ��
���WLPH��
���IPW��
��
�
IXQF�7HVW6WDUW,QVWDQFH�W�WHVWLQJ�7��^�
��VLQJOHWRQ�� �*HW,QVWDQFH���
��VLQJOHWRQ��� �*HW,QVWDQFH���
�
��Q�� ������
�
��IRU�L�� ����L���Q��L���^�
����JR�VLQJOHWRQ�$GG2QH���
����JR�VLQJOHWRQ��$GG2QH���
��`�
�
��IPW�3ULQWI��%HIRUH�ORRS��FXUUHQW�FRXQW�LV��G?Q���VLQJOHWRQ�*HW&RXQW����
�
��YDU�YDO�LQW�
��IRU�YDO�� �Q��^�
����YDO� �VLQJOHWRQ�*HW&RXQW���
����WLPH�6OHHS�����WLPH�0LOOLVHFRQG��
��`�
��VLQJOHWRQ�6WRS���



`�

+HUH��ZH�FDQ�VHH�WKH�IXOO�WHVW�ZH
OO�XVH��$IWHU�FUHDWLQJ�WZR�LQVWDQFHV�RI�WKH�VLQJOHWRQ��ZH�KDYH
FUHDWHG�D�IRU�ORRS�WKDW�ODXQFKHV�WKH�$GG2QH�PHWKRG�������WLPHV�IURP�HDFK�LQVWDQFH��7KLV�LV�QRW
KDSSHQLQJ�\HW��WKH\�DUH�EHLQJ�VFKHGXOHG�DQG�ZLOO�EH�H[HFXWHG�HYHQWXDOO\��:H�DUH�SULQWLQJ�WKH�FRXQW�RI
WKH�VLQJOHWRQ�LQVWDQFH�WR�FOHDUO\�VHH�WKLV�HYHQWXDOLW\��GHSHQGLQJ�RQ�WKH�FRPSXWHU��LW�ZLOO�SULQW�VRPH
QXPEHU�JUHDWHU�WKDQ���DQG�ORZHU�WKDQ��������

7KH�ODVW�VWHS�EHIRUH�VWRSSLQJ�WKH�*RURXWLQH�WKDW�LV�KROGLQJ�WKH�FRXQW�LV�WR�HQWHU�D�ORRS�WKDW�FKHFNV�WKH
YDOXH�RI�WKH�FRXQW�DQG�ZDLWV����PLOOLVHFRQGV�LI�WKH�YDOXH�LV�QRW�WKH�H[SHFWHG�YDOXH�����������2QFH�LW
UHDFKHV�WKLV�YDOXH��WKH�ORRS�ZLOO�H[LW�DQG�ZH�FDQ�VWRS�WKH�VLQJOHWRQ�LQVWDQFH�

:H
OO�MXPS�GLUHFWO\�WR�WKH�LPSOHPHQWDWLRQ�DV�WKH�UHTXLUHPHQW�LV�TXLWH�VLPSOH�

,PSOHPHQWDWLRQ
)LUVW�RI�DOO��ZH
OO�FUHDWH�WKH�*RURXWLQH�WKDW�ZLOO�KROG�WKH�FRXQW�

YDU�DGG&K�FKDQ�ERRO� �PDNH�FKDQ�ERRO��
YDU�JHW&RXQW&K�FKDQ�FKDQ�LQW� �PDNH�FKDQ�FKDQ�LQW��
YDU�TXLW&K�FKDQ�ERRO� �PDNH�FKDQ�ERRO��
�
IXQF�LQLW���^�
��YDU�FRXQW�LQW�
�
��JR�IXQF�DGG&K���FKDQ�ERRO��JHW&RXQW&K���FKDQ�FKDQ�LQW��TXLW&K���FKDQ�ERRO��^�
����IRU�^�
������VHOHFW�^�
������FDVH���DGG&K��
��������FRXQW���
������FDVH�FK�� ���JHW&RXQW&K��
��������FK����FRXQW�
������FDVH���TXLW&K��
��������UHWXUQ�
������`�
����`�
��`�DGG&K��JHW&RXQW&K��TXLW&K��
`�

:H�FUHDWHG�WKUHH�FKDQQHOV��DV�ZH�PHQWLRQHG�HDUOLHU�

7KH�DGG&K�FKDQQHO�LV�XVHG�WR�FRPPXQLFDWH�ZLWK�WKH�DFWLRQ�RI�DGGLQJ�RQH�WR�WKH�FRXQW��DQG
UHFHLYHV�D�ERRO�W\SH�MXVW�WR�VLJQDO��DGG�RQH���ZH�GRQ
W�QHHG�WR�VHQG�WKH�QXPEHU��DOWKRXJK�ZH
FRXOG��
7KH�JHW&RXQW&K�FKDQQHO�ZLOO�UHWXUQ�D�FKDQQHO�WKDW�ZLOO�UHFHLYH�WKH�FXUUHQW�YDOXH�RI�WKH�FRXQW�
7DNH�D�PRPHQW�WR�UHDVRQ�DERXW�WKH�JHW&RXQW&K�FKDQQHO�LW
V�D�FKDQQHO�WKDW�UHFHLYHV�D�FKDQQHO
WKDW�UHFHLYHV�LQWHJHU�W\SHV��,W�VRXQGV�D�ELW�FRPSOLFDWHG��EXW�LW�ZLOO�PDNH�PRUH�VHQVH�ZKHQ�ZH
ILQLVK�WKH�H[DPSOH��GRQ
W�ZRUU\�
7KH�TXLW&K�FKDQQHO�ZLOO�FRPPXQLFDWH�WR�WKH�*RURXWLQH�WKDW�LW�VKRXOG�HQG�LWV�LQILQLWH�ORRS�DQG



ILQLVK�LWVHOI�WRR�

1RZ�ZH�KDYH�WKH�FKDQQHOV�WKDW�ZH�QHHG�WR�SHUIRUP�WKH�DFWLRQV�ZH�ZDQW��1H[W��ZH�ODXQFK�WKH
*RURXWLQH�SDVVLQJ�WKH�FKDQQHOV�DV�DUJXPHQWV��$V�\RX�FDQ�VHH��ZH�DUH�UHVWULFWLQJ�WKH�GLUHFWLRQ�RI�WKH
FKDQQHOV�WR�SURYLGH�PRUH�W\SH�VDIHW\��,QVLGH�WKLV�*RURXWLQH��ZH�FUHDWH�DQ�LQILQLWH�IRU�ORRS��7KLV�ORRS
ZRQ
W�VWRS�XQWLO�D�EUHDN�LV�H[HFXWHG�ZLWKLQ�LW�

)LQDOO\��WKH�VHOHFW�VWDWHPHQW��LI�\RX�UHPHPEHU��ZDV�D�ZD\�WR�UHFHLYH�GDWD�IURP�GLIIHUHQW�FKDQQHOV�DW
WKH�VDPH�WLPH��:H�KDYH�WKUHH�FDVHV��VR�ZH�OLVWHQ�WR�WKH�WKUHH�LQFRPLQJ�FKDQQHOV�WKDW�HQWHUHG�DV
DUJXPHQWV�

7KH�DGG&K�FDVH�ZLOO�DGG�RQH�WR�WKH�FRXQW��5HPHPEHU�WKDW�RQO\�RQH�FDVH�FDQ�EH�H[HFXWHG�RQ�HDFK
LWHUDWLRQ�VR�WKDW�QR�*RURXWLQH�FRXOG�EH�DFFHVVLQJ�WKH�FXUUHQW�FRXQW�XQWLO�ZH�ILQLVK�DGGLQJ�RQH�
7KH�JHW&RXQW&K�FKDQQHO�UHFHLYHV�D�FKDQQHO�WKDW�UHFHLYHV�DQ�LQWHJHU��VR�ZH�FDSWXUH�WKLV�QHZ
FKDQQHO�DQG�VHQG�WKH�FXUUHQW�YDOXH�WKURXJK�LW�WR�WKH�RWKHU�HQG�
7KH�TXLW&K�FKDQQHO�EUHDNV�WKH�IRU�ORRS��VR�WKH�*RURXWLQH�HQGV�

2QH�ODVW�WKLQJ��7KH�LQLW���IXQFWLRQ�LQ�DQ\�SDFNDJH�ZLOO�JHW�H[HFXWHG�RQ�SURJUDP�H[HFXWLRQ��VR�ZH
GRQ
W�QHHG�WR�ZRUU\�DERXW�H[HFXWLQJ�WKLV�IXQFWLRQ�VSHFLILFDOO\�IURP�RXU�FRGH�

1RZ��ZH
OO�FUHDWH�WKH�W\SH�WKDW�WKH�WHVWV�DUH�H[SHFWLQJ��:H�ZLOO�VHH�WKDW�DOO�WKH�PDJLF�DQG�ORJLF
LV�KLGGHQ�IURP�WKH�HQG�XVHU�LQ�WKLV�W\SH��DV�ZH�KDYH�VHHQ�LQ�WKH�FRGH�RI�WKH�WHVW��

W\SH�VLQJOHWRQ�VWUXFW�^`�
�
YDU�LQVWDQFH�VLQJOHWRQ�
IXQF�*HW,QVWDQFH���VLQJOHWRQ�^�
��UHWXUQ�	LQVWDQFH�
`�

7KH�VLQJOHWRQ�W\SH�ZRUNV�VLPLODU�WR�WKH�ZD\�LW�ZRUNHG�LQ�&KDSWHU�����&UHDWLRQDO�3DWWHUQV��
6LQJOHWRQ��%XLOGHU��)DFWRU\��3URWRW\SH��DQG�$EVWUDFW�)DFWRU\��EXW�WKLV�WLPH�LW�ZRQ
W�KROG�WKH�FRXQW
YDOXH��:H�FUHDWHG�D�ORFDO�YDOXH�IRU�LW�FDOOHG�LQVWDQFH��DQG�ZH�UHWXUQ�WKH�SRLQWHU�WR�WKLV�LQVWDQFH
ZKHQ�ZH�FDOO�WKH�*HW,QVWDQFH���PHWKRG��,W�LV�QRW�VWULFWO\�QHFHVVDU\�WR�GR�LW�WKLV�ZD\��EXW�ZH�GRQ
W
QHHG�WR�DOORFDWH�D�QHZ�LQVWDQFH�RI�WKH�VLQJOHWRQ�W\SH�HYHU\�WLPH�ZH�ZDQW�WR�DFFHVV�WKH�FRXQW
YDULDEOH�

)LUVW��WKH�$GG2QH���PHWKRG�ZLOO�KDYH�WR�DGG�RQH�WR�WKH�FXUUHQW�FRXQW��+RZ"�%\�VHQGLQJ�WUXH�WR�WKH
DGG&K�FKDQQHO��7KDW
V�VLPSOH�

IXQF��V�VLQJOHWRQ��$GG2QH���^�
��DGG&K����WUXH�
`�

7KLV�VPDOO�VQLSSHW�ZLOO�WULJJHU�WKH�DGG&K�FDVH�LQ�RXU�*RURXWLQH�LQ�WXUQ��7KH�DGG&K�FDVH�VLPSO\
H[HFXWHV�FRXQW���DQG�ILQLVKHV��OHWWLQJ�VHOHFW�FKDQQHO�FRQWURO�IORZ�WKDW�LV�H[HFXWHG�RQ�LQLW�IXQFWLRQ
DERYH�WR�H[HFXWH�WKH�QH[W�LQVWUXFWLRQ�



IXQF��V�VLQJOHWRQ��*HW&RXQW���LQW�^�
��UHV&K�� �PDNH�FKDQ�LQW��
��GHIHU�FORVH�UHV&K��
��JHW&RXQW&K����UHV&K�
��UHWXUQ���UHV&K�
`�

7KH�*HW&RXQW�PHWKRG�FUHDWHV�D�FKDQQHO�HYHU\�WLPH�LW
V�FDOOHG�DQG�GHIHUV�WKH�DFWLRQ�RI�FORVLQJ�LW�DW�WKH
HQG�RI�WKH�IXQFWLRQ��7KLV�FKDQQHO�LV�XQEXIIHUHG�DV�ZH�KDYH�VHHQ�SUHYLRXVO\�LQ�WKLV�FKDSWHU��$Q
XQEXIIHUHG�FKDQQHO�EORFNV�WKH�H[HFXWLRQ�XQWLO�LW�UHFHLYHV�VRPH�GDWD��6R�ZH�VHQG�WKLV�FKDQQHO�WR
JHW&RXQW&K�ZKLFK�LV�D�FKDQQHO�WRR�DQG��HIIHFWLYHO\��H[SHFWV�D�FKDQ�LQW�W\SH�WR�VHQG�WKH�FXUUHQW
FRXQW�YDOXH�EDFN�WKURXJK�LW��7KH�*HW&RXQW���PHWKRG�ZLOO�QRW�UHWXUQ�XQWLO�WKH�YDOXH�RI�FRXQW�YDULDEOH
DUULYHV�WR�WKH�UHV&K�FKDQQHO�

<RX�PLJKW�EH�WKLQNLQJ��ZK\�DUHQ
W�ZH�XVLQJ�WKH�VDPH�FKDQQHO�LQ�ERWK�GLUHFWLRQV�WR�UHFHLYH�WKH�YDOXH�RI
WKH�FRXQW"�7KLV�ZD\�ZH�ZLOO�DYRLG�DQ�DOORFDWLRQ��:HOO��LI�ZH�XVH�WKH�VDPH�FKDQQHO�LQVLGH�WKH
*HW&RXQW���PHWKRG��ZH�ZLOO�KDYH�WZR�OLVWHQHUV�LQ�WKLV�FKDQQHO��RQH�LQ�VHOHFW�VWDWHPHQW��DW�WKH
EHJLQQLQJ�RI�WKH�ILOH�RQ�WKH�LQLW�IXQFWLRQ��DQG�RQH�WKHUH��VR�LW�FRXOG�UHVROYH�WR�DQ\�RI�WKHP�ZKHQ
VHQGLQJ�WKH�YDOXH�EDFN�

IXQF��V�VLQJOHWRQ��6WRS���^�
��TXLW&K����WUXH�
��FORVH�DGG&K��
��FORVH�JHW&RXQW&K��
��FORVH�TXLW&K��
`�

)LQDOO\��ZH�KDYH�WR�VWRS�WKH�*RURXWLQH�DW�VRPH�PRPHQW��7KH�6WRS�PHWKRG�VHQGV�WKH�YDOXH�WR�WKH
VLQJOHWRQ�W\SH�*RURXWLQH�VR�WKDW�WKH�TXLW&K�FDVH�LV�WULJJHUHG�DQG�WKH�IRU�ORRS�LV�EURNHQ��7KH�QH[W
VWHS�LV�WR�FORVH�DOO�FKDQQHOV�VR�WKDW�QR�PRUH�GDWD�FDQ�EH�VHQW�WKURXJK�WKHP��7KLV�LV�YHU\�FRQYHQLHQW
ZKHQ�\RX�NQRZ�WKDW�\RX�ZRQ
W�EH�XVLQJ�VRPH�RI�\RXU�FKDQQHOV�DQ\PRUH�

7LPH�WR�H[HFXWH�WKH�WHVWV�DQG�WDNH�D�ORRN�

��JR�WHVW��Y��
   �581���7HVW6WDUW,QVWDQFH
%HIRUH�ORRS��FXUUHQW�FRXQW�LV�����
����3$66��7HVW6WDUW,QVWDQFH������V�
3$66
RN

9HU\�OLWWOH�FRGH�RXWSXW��EXW�HYHU\WKLQJ�KDV�ZRUNHG�DV�H[SHFWHG��,Q�WKH�WHVW��ZH�SULQWHG�WKH�YDOXH�RI�WKH
FRXQW�EHIRUH�HQWHULQJ�WKH�ORRS�WKDW�LWHUDWHV�XQWLO�LW�UHDFKHV�WKH�YDOXH���������$V�ZH�VDZ�SUHYLRXVO\�
WKH�*R�VFKHGXOHU�ZLOO�WU\�WR�UXQ�WKH�FRQWHQW�RI�WKH�*RURXWLQHV�XVLQJ�DV�PDQ\�26�WKUHDGV�DV�\RX
FRQILJXUHG�E\�XVLQJ�WKH�*20$;352&6�FRQILJXUDWLRQ��,Q�P\�FRPSXWHU��LW�LV�VHW�WR���EHFDXVH�P\�FRPSXWHU
KDV�IRXU�FRUHV��%XW�WKH�SRLQW�LV�WKDW�ZH�FDQ�VHH�WKDW�D�ORW�RI�WKLQJV�FDQ�KDSSHQ�DIWHU�ODXQFKLQJ�D
*RURXWLQH��RU���������DQG�WKH�QH[W�H[HFXWLRQ�OLQH�



%XW�ZKDW�DERXW�LWV�XVH�RI�PXWH[HV"

W\SH�VLQJOHWRQ�VWUXFW�^�
��FRXQW�LQW�
��V\QF�5:0XWH[�
`�
�
YDU�LQVWDQFH�VLQJOHWRQ�
�
IXQF�*HW,QVWDQFH���VLQJOHWRQ�^�
��UHWXUQ�	LQVWDQFH�
`�
�
IXQF��V�VLQJOHWRQ��$GG2QH���^�
��V�/RFN���
��GHIHU�V�8QORFN���
��V�FRXQW���
`�
�
IXQF��V�VLQJOHWRQ��*HW&RXQW��LQW�^�
��V�5/RFN���
��GHIHU�V�58QORFN���
��UHWXUQ�V�FRXQW�
`�

,Q�WKLV�FDVH��WKH�FRGH�LV�PXFK�OHDQHU��$V�ZH�VDZ�SUHYLRXVO\��ZH�FDQ�HPEHG�WKH�PXWH[�ZLWKLQ�WKH
VLQJOHWRQ�VWUXFWXUH��7KH�FRXQW�LV�DOVR�KHOG�LQ�WKH�FRXQW�ILHOG�DQG�WKH�$GG2QH���DQG�*HW&RXQW��
PHWKRGV�ORFN�DQG�XQORFN�WKH�YDOXH�WR�EH�FRQFXUUHQWO\�VDIH�

2QH�PRUH�WKLQJ��,Q�WKLV�VLQJOHWRQ�LQVWDQFH��ZH�DUH�XVLQJ�WKH�5:0XWH[�W\SH�LQVWHDG�RI�WKH�DOUHDG\
NQRZQ�V\QF�0XWH[�W\SH��7KH�PDLQ�GLIIHUHQFH�KHUH�LV�WKDW�WKH�5:0XWH[�W\SH�KDV�WZR�W\SHV�RI�ORFNV��D
UHDG�ORFN�DQG�D�ZULWH�ORFN��7KH�UHDG�ORFN��H[HFXWHG�E\�FDOOLQJ�WKH�5/RFN�PHWKRG��RQO\�ZDLWV�LI�D�ZULWH
ORFN�LV�FXUUHQWO\�DFWLYH��$W�WKH�VDPH�WLPH��LW�RQO\�EORFNV�D�ZULWH�ORFN��VR�WKDW�PDQ\�UHDG�DFWLRQV�FDQ�EH
GRQH�LQ�SDUDOOHO��,W�PDNHV�D�ORW�RI�VHQVH��ZH�GRQ
W�ZDQW�WR�EORFN�D�*RURXWLQH�WKDW�ZDQWV�WR�UHDG�D�YDOXH
MXVW�EHFDXVH�DQRWKHU�*RURXWLQH�LV�DOVR�UHDGLQJ�WKH�YDOXH�LW�ZRQ
W�FKDQJH��7KH�V\QF�5:0XWH[�W\SH
KHOSV�XV�WR�DFKLHYH�WKLV�ORJLF�LQ�RXU�FRGH�



6XPPDU\
:H�KDYH�VHHQ�KRZ�WR�ZULWH�D�FRQFXUUHQW�6LQJOHWRQ�XVLQJ�PXWH[HV�DQG�FKDQQHOV��:KLOH�WKH�FKDQQHOV
H[DPSOH�ZDV�PRUH�FRPSOH[��LW�DOVR�VKRZV�WKH�FRUH�SRZHU�RI�*R
V�FRQFXUUHQF\��DV�\RX�FDQ�DFKLHYH
FRPSOH[�OHYHOV�RI�HYHQW�GULYHQ�DUFKLWHFWXUHV�E\�VLPSO\�XVLQJ�FKDQQHOV�

-XVW�NHHS�LQ�PLQG�WKDW��LI�\RX�KDYHQ
W�ZULWWHQ�FRQFXUUHQW�FRGH�LQ�WKH�SDVW��LW�FDQ�WDNH�VRPH�WLPH�WR�VWDUW
WKLQNLQJ�FRQFXUUHQWO\�LQ�D�FRPIRUWDEOH�ZD\��%XW�LW
V�QRWKLQJ�WKDW�SUDFWLFH�FDQQRW�VROYH�

:H�KDYH�VHHQ�WKH�LPSRUWDQFH�RI�GHVLJQLQJ�FRQFXUUHQW�DSSV�WR�DFKLHYH�SDUDOOHOLVP�LQ�RXU�SURJUDPV�
:H�KDYH�GHDOW�ZLWK�PRVW�RI�*R
V�SULPLWLYHV�WR�ZULWH�FRQFXUUHQW�DSSOLFDWLRQV��DQG�QRZ�ZH�FDQ�ZULWH
FRPPRQ�FRQFXUUHQW�GHVLJQ�SDWWHUQV�



&KDSWHU����&RQFXUUHQF\�3DWWHUQV���%DUULHU�
)XWXUH��DQG�3LSHOLQH�'HVLJQ�3DWWHUQV
1RZ�WKDW�ZH�DUH�IDPLOLDU�ZLWK�WKH�FRQFHSWV�RI�FRQFXUUHQF\�DQG�SDUDOOHOLVP��DQG�ZH�KDYH�XQGHUVWRRG
KRZ�WR�DFKLHYH�WKHP�E\�XVLQJ�*R
V�FRQFXUUHQF\�SULPLWLYHV��ZH�FDQ�VHH�VRPH�SDWWHUQV�UHJDUGLQJ
FRQFXUUHQW�ZRUN�DQG�SDUDOOHO�H[HFXWLRQ��,Q�WKLV�FKDSWHU�ZH
OO�VHH�WKH�IROORZLQJ�SDWWHUQV�

%DUULHU�LV�D�YHU\�FRPPRQ�SDWWHUQ��HVSHFLDOO\�ZKHQ�ZH�KDYH�WR�ZDLW�IRU�PRUH�WKDQ�RQH�UHVSRQVH
IURP�GLIIHUHQW�*RURXWLQHV�EHIRUH�OHWWLQJ�WKH�SURJUDP�FRQWLQXH
)XWXUH�SDWWHUQ�DOORZV�XV�WR�ZULWH�DQ�DOJRULWKP�WKDW�ZLOO�EH�H[HFXWHG�HYHQWXDOO\�LQ�WLPH��RU�QRW��E\
WKH�VDPH�*RURXWLQH�RU�D�GLIIHUHQW�RQH
3LSHOLQH�LV�D�SRZHUIXO�SDWWHUQ�WR�EXLOG�FRPSOH[�V\QFKURQRXV�IORZV�RI�*RURXWLQHV�WKDW�DUH
FRQQHFWHG�ZLWK�HDFK�RWKHU�DFFRUGLQJ�WR�VRPH�ORJLF

7DNH�D�TXLFN�ORRN�DW�WKH�GHVFULSWLRQ�RI�WKH�WKUHH�SDWWHUQV��7KH\�DOO�GHVFULEH�VRPH�VRUW�RI�ORJLF�WR
V\QFKURQL]H�H[HFXWLRQ�LQ�WLPH��,W
V�YHU\�LPSRUWDQW�WR�NHHS�LQ�PLQG�WKDW�ZH�DUH�QRZ�GHYHORSLQJ
FRQFXUUHQW�VWUXFWXUHV�ZLWK�DOO�WKH�WRROV�DQG�SDWWHUQV�ZH�KDYH�VHHQ�LQ�WKH�SUHYLRXV�FKDSWHUV��:LWK
&UHDWLRQDO�SDWWHUQV�ZH�ZHUH�GHDOLQJ�ZLWK�FUHDWLQJ�REMHFWV��:LWK�WKH�6WUXFWXUDO�SDWWHUQV�ZH�ZHUH
OHDUQLQJ�KRZ�WR�EXLOG�LGLRPDWLF�VWUXFWXUHV�DQG�LQ�%HKDYLRUDO�SDWWHUQV�ZH�ZHUH�PDQDJLQJ�PRVWO\�ZLWK
DOJRULWKPV��1RZ��ZLWK�&RQFXUUHQF\�SDWWHUQV��ZH�ZLOO�PRVWO\�PDQDJH�WKH�WLPLQJ�H[HFXWLRQ�DQG�RUGHU
H[HFXWLRQ�RI�DSSOLFDWLRQV�WKDW�KDV�PRUH�WKDQ�RQH�IORZ�

%DUULHU�FRQFXUUHQF\�SDWWHUQ
:H�DUH�JRLQJ�WR�VWDUW�ZLWK�WKH�%DUULHU�SDWWHUQ��,WV�SXUSRVH�LV�VLPSOH��SXW�XS�D�EDUULHU�VR�WKDW�QRERG\
SDVVHV�XQWLO�ZH�KDYH�DOO�WKH�UHVXOWV�ZH�QHHG��VRPHWKLQJ�TXLWH�FRPPRQ�LQ�FRQFXUUHQW�DSSOLFDWLRQV�

'HVFULSWLRQ
,PDJLQH�WKH�VLWXDWLRQ�ZKHUH�ZH�KDYH�D�PLFURVHUYLFHV�DSSOLFDWLRQ�ZKHUH�RQH�VHUYLFH�QHHGV�WR
FRPSRVH�LWV�UHVSRQVH�E\�PHUJLQJ�WKH�UHVSRQVHV�RI�DQRWKHU�WKUHH�PLFURVHUYLFHV��7KLV�LV�ZKHUH�WKH
%DUULHU�SDWWHUQ�FDQ�KHOS�XV�

2XU�%DUULHU�SDWWHUQ�FRXOG�EH�D�VHUYLFH�WKDW�ZLOO�EORFN�LWV�UHVSRQVH�XQWLO�LW�KDV�EHHQ�FRPSRVHG�ZLWK�WKH
UHVXOWV�UHWXUQHG�E\�RQH�RU�PRUH�GLIIHUHQW�*RURXWLQHV��RU�VHUYLFHV���$QG�ZKDW�NLQG�RI�SULPLWLYH�GR�ZH
KDYH�WKDW�KDV�D�EORFNLQJ�QDWXUH"�:HOO��ZH�FDQ�XVH�D�ORFN��EXW�LW
V�PRUH�LGLRPDWLF�LQ�*R�WR�XVH�DQ
XQEXIIHUHG�FKDQQHO�

2EMHFWLYHV
$V�LWV�QDPH�LPSOLHV��WKH�%DUULHU�SDWWHUQ�WULHV�WR�VWRS�DQ�H[HFXWLRQ�VR�LW�GRHVQ
W�ILQLVK�EHIRUH�LW
V�UHDG\
WR�ILQLVK��7KH�%DUULHU�SDWWHUQ
V�REMHFWLYHV�DUH�DV�IROORZV�



&RPSRVH�WKH�YDOXH�RI�D�W\SH�ZLWK�WKH�GDWD�FRPLQJ�IURP�RQH�RU�PRUH�*RURXWLQHV�
&RQWURO�WKH�FRUUHFWQHVV�RI�DQ\�RI�WKRVH�LQFRPLQJ�GDWD�SLSHV�VR�WKDW�QR�LQFRQVLVWHQW�GDWD�LV
UHWXUQHG��:H�GRQ
W�ZDQW�D�SDUWLDOO\�ILOOHG�UHVXOW�EHFDXVH�RQH�RI�WKH�SLSHV�KDV�UHWXUQHG�DQ�HUURU�

$Q�+773�*(7�DJJUHJDWRU
)RU�RXU�H[DPSOH��ZH�DUH�JRLQJ�WR�ZULWH�D�YHU\�W\SLFDO�VLWXDWLRQ�LQ�D�PLFURVHUYLFHV�DSSOLFDWLRQ�DQ�DSS
WKDW�SHUIRUPV�WZR�+773�*(7�FDOOV�DQG�MRLQV�WKHP�LQ�D�VLQJOH�UHVSRQVH�WKDW�ZLOO�EH�SULQWHG�RQ�WKH
FRQVROH�

2XU�VPDOO�DSS�PXVW�SHUIRUP�HDFK�UHTXHVW�LQ�D�GLIIHUHQW�*RURXWLQH�DQG�SULQW�WKH�UHVXOW�RQ�WKH�FRQVROH�LI
ERWK�UHVSRQVHV�DUH�FRUUHFW��,I�DQ\�RI�WKHP�UHWXUQV�DQ�HUURU��WKHQ�ZH�SULQW�MXVW�WKH�HUURU�

7KH�GHVLJQ�PXVW�EH�FRQFXUUHQW��DOORZLQJ�XV�WR�WDNH�DGYDQWDJH�RI�RXU�PXOWLFRUH�&38V�WR�PDNH�WKH�FDOOV
LQ�SDUDOOHO�

,Q�WKH�SUHFHGLQJ�GLDJUDP��WKH�VROLG�OLQHV�UHSUHVHQW�FDOOV�DQG�WKH�GDVKHG�OLQHV�UHSUHVHQW�FKDQQHOV��7KH
EDOORRQV�DUH�*RURXWLQHV��VR�ZH�KDYH�WZR�*RURXWLQHV�ODXQFKHG�E\�WKH�PDLQ�IXQFWLRQ��ZKLFK�FRXOG�DOVR
EH�FRQVLGHUHG�D�*RURXWLQH���7KHVH�WZR�IXQFWLRQV�ZLOO�FRPPXQLFDWH�EDFN�WR�WKH�PDLQ�IXQFWLRQ�E\�XVLQJ
D�FRPPRQ�FKDQQHO�WKDW�WKH\�UHFHLYHG�ZKHQ�WKH\�ZHUH�FUHDWHG�RQ�WKH�PDNH5HTXHVW�FDOOV�

$FFHSWDQFH�FULWHULD
2XU�PDLQ�REMHFWLYH�LQ�WKLV�DSS�LV�WR�JHW�D�PHUJHG�UHVSRQVH�RI�WZR�GLIIHUHQW�FDOOV��VR�ZH�FDQ�GHVFULEH
RXU�DFFHSWDQFH�FULWHULD�OLNH�WKLV�

3ULQW�RQ�WKH�FRQVROH�WKH�PHUJHG�UHVXOW�RI�WKH�WZR�FDOOV�WR�KWWS���KWWSELQ�RUJ�KHDGHUV�DQG
KWWS���KWWSELQ�RUJ�8VHU�$JHQW�85/V��7KHVH�DUH�D�FRXSOH�RI�SXEOLF�HQGSRLQWV�WKDW�UHVSRQG
ZLWK�GDWD�IURP�WKH�LQFRPLQJ�FRQQHFWLRQV��7KH\�DUH�YHU\�SRSXODU�IRU�WHVWLQJ�SXUSRVHV��<RX�ZLOO
QHHG�DQ�LQWHUQHW�FRQQHFWLRQ�WR�GR�WKLV�H[HUFLVH�
,I�DQ\�RI�WKH�FDOOV�IDLOV��LW�PXVW�QRW�SULQW�DQ\�UHVXOW�MXVW�WKH�HUURU�PHVVDJH��RU�HUURU�PHVVDJHV�LI
ERWK�FDOOV�IDLOHG��
7KH�RXWSXW�PXVW�EH�SULQWHG�DV�D�FRPSRVHG�UHVXOW�ZKHQ�ERWK�FDOOV�KDYH�ILQLVKHG��,W�PHDQV�WKDW�ZH
FDQQRW�SULQW�WKH�UHVXOW�RI�RQH�FDOO�DQG�WKHQ�WKH�RWKHU�



8QLW�WHVW���LQWHJUDWLRQ
7R�ZULWH�XQLW�RU�LQWHJUDWLRQ�WHVWV�IRU�FRQFXUUHQW�GHVLJQV�FDQ�VRPHWLPHV�EH�WULFN\��EXW�WKLV�ZRQ
W�VWRS�XV
IURP�ZULWLQJ�RXU�DZHVRPH�XQLW�WHVWV��:H�ZLOO�KDYH�D�VLQJOH�EDUULHU�PHWKRG�WKDW�DFFHSWV�D�VHW�RI
HQGSRLQWV�GHILQHG�DV�D�VWULQJ�W\SH��7KH�EDUULHU�ZLOO�PDNH�D�*(7�UHTXHVW�WR�HDFK�HQGSRLQW�DQG
FRPSRVH�WKH�UHVXOW�EHIRUH�SULQWLQJ�LW�RXW��,Q�WKLV�FDVH��ZH�ZLOO�ZULWH�WKUHH�LQWHJUDWLRQ�WHVWV�WR�VLPSOLI\
RXU�FRGH�VR�ZH�GRQ
W�QHHG�WR�JHQHUDWH�PRFN�UHVSRQVHV�

SDFNDJH�EDUULHU�
�
LPSRUW���
�����E\WHV��
�����LR��
�����RV��
�����VWULQJV��
�����WHVWLQJ��
��
�
IXQF�7HVW%DUULHU�W�WHVWLQJ�7��^�
��W�5XQ��&RUUHFW�HQGSRLQWV���IXQF�W�WHVWLQJ�7��^�
����HQGSRLQWV�� �>@VWULQJ^�KWWS���KWWSELQ�RUJ�KHDGHUV����
�KWWS���KWWSELQ�RUJ�8VHU�$JHQW�
����`�
��`��
�
��W�5XQ��2QH�HQGSRLQW�LQFRUUHFW���IXQF�W�WHVWLQJ�7��^�
����HQGSRLQWV�� �>@VWULQJ^�KWWS���PDOIRUPHG�XUO�����KWWS���KWWSELQ�RUJ�8VHU�
$JHQW�`�
��`��
�
��W�5XQ��9HU\�VKRUW�WLPHRXW���IXQF�W�WHVWLQJ�7��^�
����HQGSRLQWV�� �>@VWULQJ^�KWWS���KWWSELQ�RUJ�KHDGHUV����
�KWWS���KWWSELQ�RUJ�8VHU�$JHQW�`�
��`��
`�

:H�KDYH�D�VLQJOH�WHVW�WKDW�ZLOO�H[HFXWH�WKUHH�VXEWHVWV�

7KH�ILUVW�WHVW�PDNHV�WZR�FDOOV�WR�WKH�FRUUHFW�HQGSRLQWV
7KH�VHFRQG�WHVW�ZLOO�KDYH�DQ�LQFRUUHFW�HQGSRLQW��VR�LW�PXVW�UHWXUQ�DQ�HUURU
7KH�ODVW�WHVW�ZLOO�UHWXUQ�WKH�PD[LPXP�WLPHRXW�WLPH�VR�WKDW�ZH�FDQ�IRUFH�D�WLPHRXW�HUURU

:H�ZLOO�KDYH�D�IXQFWLRQ�FDOOHG�EDUULHU�WKDW�ZLOO�DFFHSW�DQ�XQGHWHUPLQHG�QXPEHU�RI�HQGSRLQWV�LQ�WKH
IRUP�RI�VWULQJV��,WV�VLJQDWXUH�FRXOG�EH�OLNH�WKLV�

IXQF�EDUULHU�HQGSRLQWV����VWULQJ��^`�

$V�\RX�FDQ�VHH��WKH�EDUULHU�IXQFWLRQ�GRHVQ
W�UHWXUQ�DQ\�YDOXH�EHFDXVH�LWV�UHVXOW�ZLOO�EH�SULQWHG�RQ�WKH
FRQVROH��3UHYLRXVO\��ZH�KDYH�ZULWWHQ�DQ�LPSOHPHQWDWLRQ�RI�DQ�LR�:ULWHU�LQWHUIDFH�WR�HPXODWH�WKH
ZULWLQJ�RQ�WKH�RSHUDWLQJ�V\VWHP
V�VWGRXW�OLEUDU\��-XVW�WR�FKDQJH�WKLQJV�D�ELW��ZH�ZLOO�FDSWXUH



WKH�VWGRXW�OLEUDU\�LQVWHDG�RI�HPXODWLQJ�RQH��7KH�SURFHVV�WR�FDSWXUH�WKH�VWGRXW�OLEUDU\�LVQ
W�GLIILFXOW
RQFH�\RX�XQGHUVWDQG�FRQFXUUHQF\�SULPLWLYHV�LQ�*R�

IXQF�FDSWXUH%DUULHU2XWSXW�HQGSRLQWV����VWULQJ��VWULQJ�^�
����UHDGHU��ZULWHU��B�� �RV�3LSH���
�
����RV�6WGRXW� �ZULWHU�
����RXW�� �PDNH�FKDQ�VWULQJ��
����
����JR�IXQF���^�
������YDU�EXI�E\WHV�%XIIHU�
������LR�&RS\�	EXI��UHDGHU��
������RXW����EXI�6WULQJ���
����`���
�
����EDUULHU�HQGSRLQWV�����
�
����ZULWHU�&ORVH���
����WHPS�� ���RXW�
�
����UHWXUQ�WHPS�
`�

'RQ
W�IHHO�GDXQWHG�E\�WKLV�FRGH��LW
V�UHDOO\�VLPSOH��)LUVW�ZH�FUHDWHG�D�SLSH��ZH�KDYH�GRQH�WKLV�EHIRUH
LQ�&KDSWHU����6WUXFWXUDO�3DWWHUQV���$GDSWHU��%ULGJH��DQG�&RPSRVLWH�'HVLJQ�3DWWHUQV��ZKHQ�ZH
WDONHG�DERXW�WKH�$GDSWHU�GHVLJQ�SDWWHUQ��7R�UHFDOO��D�SLSH�DOORZV�XV�WR�FRQQHFW�DQ�LR�:ULWHU
LQWHUIDFH�WR�DQ�LR�5HDGHU�LQWHUIDFH�VR�WKDW�WKH�UHDGHU�LQSXW�LV�WKH�:ULWHU�RXWSXW��:H�GHILQH�WKH
RV�6WGRXW�DV�WKH�ZULWHU��7KHQ��WR�FDSWXUH�VWGRXW�RXWSXW��ZH�ZLOO�QHHG�D�GLIIHUHQW�*RURXWLQH�WKDW
OLVWHQV�ZKLOH�ZH�ZULWH�WR�WKH�FRQVROH��$V�\RX�NQRZ��LI�ZH�ZULWH��ZH�GRQ
W�FDSWXUH��DQG�LI�ZH�FDSWXUH�
ZH�DUH�QRW�ZULWLQJ��7KH�NH\ZRUG�KHUH�LV�ZKLOH��LW�LV�D�JRRG�UXOH�RI�WKXPE�WKDW�LI�\RX�ILQG�WKLV�ZRUG�LQ
VRPH�GHILQLWLRQ��\RX
OO�SUREDEO\�QHHG�D�FRQFXUUHQW�VWUXFWXUH��6R�ZH�XVH�WKH�JR�NH\ZRUG�WR�ODXQFK�D
GLIIHUHQW�*RURXWLQH�WKDW�FRSLHV�UHDGHU�LQSXW�WR�D�E\WHV�EXIIHU�EHIRUH�VHQGLQJ�WKH�FRQWHQWV�RI�WKH�EXIIHU
WKURXJK�D�FKDQQHO��WKDW�ZH�VKRXOG�KDYH�SUHYLRXVO\�FUHDWHG��

$W�WKLV�SRLQW��ZH�KDYH�D�OLVWHQLQJ�*RURXWLQH��EXW�ZH�KDYHQ
W�SULQWHG�DQ\WKLQJ�\HW��VR�ZH�FDOO�RXU��QRW
\HW�ZULWWHQ��IXQFWLRQ�EDUULHU�ZLWK�WKH�SURYLGHG�HQGSRLQWV��1H[W��ZH�KDYH�WR�FORVH�WKH�ZULWHU�WR
VLJQDO�WKH�*RURXWLQH�WKDW�QR�PRUH�LQSXW�LV�JRLQJ�WR�FRPH�WR�LW��2XU�FKDQQHO�FDOOHG�RXW�EORFNV�H[HFXWLRQ
XQWLO�VRPH�YDOXH�LV�UHFHLYHG��WKH�RQH�VHQW�E\�RXU�ODXQFKHG�*RURXWLQH���7KH�ODVW�VWHS�LV�WR�UHWXUQ�WKH
FRQWHQWV�FDSWXUHG�IURP�WKH�FRQVROH�

2.��VR�ZH�KDYH�D�IXQFWLRQ�FDOOHG�FDSWXUH%DUULHU2XWSXW�WKDW�ZLOO�FDSWXUH�WKH�RXWSXWV�LQ�VWGRXW
DQG�UHWXUQ�WKHP�DV�D�VWULQJ��:H�FDQ�ZULWH�RXU�WHVWV�QRZ�

W�5XQ��&RUUHFW�HQGSRLQWV���IXQF�W�WHVWLQJ�7��^�
����HQGSRLQWV�� �>@VWULQJ^�KWWS���KWWSELQ�RUJ�KHDGHUV���
�KWWS���KWWSELQ�RUJ�8VHU�$JHQW�
����`�
�
����UHVXOW�� �FDSWXUH%DUULHU2XWSXW�HQGSRLQWV����
����



����LI��VWULQJV�&RQWDLQV�UHVXOW���$FFHSW�(QFRGLQJ���__�VWULQJV�&RQWDLQV��UHVXOW��
�8VHU�$JHQW���
��^
������
����W�)DLO��
����
��`
����
��W�/RJ�UHVXOW��
`��

$OO�WKH�WHVWV�DUH�YHU\�HDV\�WR�LPSOHPHQW��$OO�LQ�DOO��LW�LV�WKH�FDSWXUH%DUULHU2XWSXW�IXQFWLRQ�WKDW
FDOOV�WKH�EDUULHU�IXQFWLRQ��6R�ZH�SDVV�WKH�HQGSRLQWV�DQG�FKHFN�WKH�UHWXUQHG�UHVXOW��2XU�FRPSRVHG
UHVSRQVH�GLUHFWHG�WR�KWWS���KWWSELQ�RUJ�PXVW�FRQWDLQ�WKH�WH[W�$FFHSW�(QFRGLQJ�DQG�8VHU�$JHQW�LQ�WKH
UHVSRQVHV�RI�HDFK�HQGSRLQW��,I�ZH�GRQ
W�ILQG�WKRVH�WH[WV��WKH�WHVW�ZLOO�IDLO��)RU�GHEXJJLQJ�SXUSRVHV��ZH
ORJ�WKH�UHVSRQVH�LQ�FDVH�ZH�ZDQW�WR�FKHFN�LW�ZLWK�WKH��Y�IODJ�RQ�WKH�JR�WHVW�

W�5XQ��2QH�HQGSRLQW�LQFRUUHFW���IXQF�W�WHVWLQJ�7��^�
��HQGSRLQWV�� �>@VWULQJ
��^
�����KWWS���PDOIRUPHG�XUO����KWWS���KWWSELQ�RUJ�8VHU�$JHQW�`�
�
����UHVXOW�� �FDSWXUH%DUULHU2XWSXW�HQGSRLQWV����
����
����LI��VWULQJV�&RQWDLQV�UHVXOW���(5525���^
��������
��������W�)DLO��
����
����`
����
����W�/RJ�UHVXOW��
`��

7KLV�WLPH�ZH�XVHG�DQ�LQFRUUHFW�HQGSRLQW�85/��VR�WKH�UHVSRQVH�PXVW�UHWXUQ�WKH�HUURU�SUHIL[HG�ZLWK�WKH
ZRUG�(5525�WKDW�ZH�ZLOO�ZULWH�RXUVHOYHV�LQ�WKH�EDUULHU�IXQFWLRQ�

7KH�ODVW�IXQFWLRQ�ZLOO�UHGXFH�WKH�WLPHRXW�RI�WKH�+773�*(7�FOLHQW�WR�D�PLQLPXP�RI���PV��VR�ZH�IRUFH�D
WLPHRXW�

W�5XQ��9HU\�VKRUW�WLPHRXW���IXQF�W�WHVWLQJ�7��^�
��HQGSRLQWV�� �>@VWULQJ
��^
�����KWWS���KWWSELQ�RUJ�KHDGHUV����KWWS���KWWSELQ�RUJ�8VHU�$JHQW�`�
����WLPHRXW0LOOLVHFRQGV� ��
����
����UHVXOW�� �FDSWXUH%DUULHU2XWSXW�HQGSRLQWV����
����
����LI��VWULQJV�&RQWDLQV�UHVXOW���7LPHRXW���^
��������
������W�)DLO��
����
����`
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����
����W�/RJ�UHVXOW��
��`��

7KH�WLPHRXW0LOOLVHFRQGV�YDULDEOH�ZLOO�EH�D�SDFNDJH�YDULDEOH�WKDW�ZH�ZLOO�KDYH�WR�GHILQH�ODWHU
GXULQJ�LPSOHPHQWDWLRQ�

,PSOHPHQWDWLRQ
:H�QHHGHG�WR�GHILQH�D�SDFNDJH�YDULDEOH�FDOOHG�WLPHRXW0LOOLVHFRQGV��/HW
V�VWDUW�IURP�WKHUH�

SDFNDJH�EDUULHU�
�
LPSRUW���
�����IPW��
�����LR�LRXWLO��
�����QHW�KWWS��
�����WLPH��
��
�
YDU�WLPHRXW0LOOLVHFRQGV�LQW� ������

7KH�LQLWLDO�WLPHRXW�GHOD\�LV���VHFRQGV��������PLOOLVHFRQGV��DQG�ZH�ZLOO�QHHG�WKRVH�SDFNDJHV�LQ�RXU
FRGH�

2.��VR�ZH�QHHG�D�IXQFWLRQ�WKDW�ODXQFKHV�D�*RURXWLQH�IRU�HDFK�HQGSRLQW�85/��'R�\RX�UHPHPEHU�KRZ
ZH�DFKLHYH�WKH�FRPPXQLFDWLRQ�EHWZHHQ�*RURXWLQHV"�([DFWO\��FKDQQHOV��6R�ZH�ZLOO�QHHG�D�FKDQQHO�WR
KDQGOH�UHVSRQVHV�DQG�D�FKDQQHO�WR�KDQGOH�HUURUV�

%XW�ZH�FDQ�VLPSOLI\�LW�D�ELW�PRUH��:H�ZLOO�UHFHLYH�WZR�FRUUHFW�UHVSRQVHV��WZR�HUURUV��RU�D�UHVSRQVH
DQG�DQ�HUURU��LQ�DQ\�FDVH��WKHUH�DUH�DOZD\V�WZR�UHVSRQVHV��VR�ZH�FDQ�MRLQ�HUURUV�DQG�UHVSRQVHV�LQ�D
PHUJHG�W\SH�

W\SH�EDUULHU5HVS�VWUXFW�^�
����(UU��HUURU�
����5HVS�VWULQJ�
`�

6R��HDFK�*RURXWLQH�ZLOO�VHQG�EDFN�D�YDOXH�RI�WKH�EDUULHU5HVS�W\SH��7KLV�YDOXH�ZLOO�KDYH�D�YDOXH�IRU
(UU�RU�D�YDOXH�IRU�WKH�5HVS�ILHOG�

7KH�SURFHGXUH�LV�VLPSOH��ZH�FUHDWH�D�FKDQQHO�RI�VL]H����WKH�RQH�WKDW�ZLOO�UHFHLYH�UHVSRQVHV�RI�WKH
EDUULHU5HVS�W\SH��ZH�ODXQFK�ERWK�UHTXHVWV�DQG�ZDLW�IRU�WZR�UHVSRQVHV��DQG�WKHQ�FKHFN�WR�VHH�LI�WKHUH
LV�DQ\�HUURU�

IXQF�EDUULHU�HQGSRLQWV����VWULQJ��^�
����UHTXHVW1XPEHU�� �OHQ�HQGSRLQWV��
�
����LQ�� �PDNH�FKDQ�EDUULHU5HVS��UHTXHVW1XPEHU��
����GHIHU�FORVH�LQ��



�
����UHVSRQVHV�� �PDNH�>@EDUULHU5HVS��UHTXHVW1XPEHU��
�
����IRU�B��HQGSRLQW�� �UDQJH�HQGSRLQWV�^�
��������JR�PDNH5HTXHVW�LQ��HQGSRLQW��
����`�
�
����YDU�KDV(UURU�ERRO�
����IRU�L�� ����L���UHTXHVW1XPEHU��L���^�
��������UHVS�� ���LQ�
��������LI�UHVS�(UU�� �QLO�^�
������������IPW�3ULQWOQ��(5525�����UHVS�(UU��
������������KDV(UURU� �WUXH�
��������`�
��������UHVSRQVHV>L@� �UHVS�
����`�
�
����LI��KDV(UURU�^�
��������IRU�B��UHVS�� �UDQJH�UHVSRQVHV�^�
������������IPW�3ULQWOQ�UHVS�5HVS��
��������`�
����`�
`�

)ROORZLQJ�WKH�SUHYLRXV�GHVFULSWLRQ��ZH�FUHDWHG�D�EXIIHUHG�FKDQQHO�FDOOHG�LQ��PDNLQJ�LW�WKH�VL]H�RI�WKH
LQFRPLQJ�HQGSRLQWV��DQG�ZH�GHIHUUHG�FKDQQHO�FORVLQJ��7KHQ��ZH�ODXQFKHG�D�IXQFWLRQ�FDOOHG
PDNH5HTXHVW�ZLWK�HDFK�HQGSRLQW�DQG�WKH�UHVSRQVH�FKDQQHO�

1RZ�ZH�ZLOO�ORRS��WZLFH��RQFH�IRU�HDFK�HQGSRLQW��,Q�WKH�ORRS��ZH�EORFN�WKH�H[HFXWLRQ�ZDLWLQJ�IRU
GDWD�IURP�WKH�LQ�FKDQQHO��,I�ZH�ILQG�DQ�HUURU��ZH�SULQW�LW�SUHIL[HG�ZLWK�WKH�ZRUG�(5525�DV�ZH�H[SHFW
LQ�RXU�WHVWV��DQG�VHW�KDV(UURUYDU�WR�WUXH��$IWHU�WZR�UHVSRQVHV��LI�ZH�GRQ
W�ILQG�DQ\�HUURU
�KDV(UURU  �IDOVH��ZH�SULQW�HYHU\�UHVSRQVH�DQG�WKH�FKDQQHO�ZLOO�EH�FORVHG�

:H�VWLOO�ODFN�WKH�PDNH5HTXHVW�IXQFWLRQ�

IXQF�PDNH5HTXHVW�RXW�FKDQ���EDUULHU5HVS��XUO�VWULQJ��^�
����UHV�� �EDUULHU5HVS^`�
����FOLHQW�� �KWWS�&OLHQW^�
��������7LPHRXW��WLPH�'XUDWLRQ�WLPH�'XUDWLRQ�WLPHRXW0LOOLVHFRQGV���
WLPH�0LOOLVHFRQG���
����`�
�
����UHVS��HUU�� �FOLHQW�*HW�XUO��
����LI�HUU�� �QLO�^�
��������UHV�(UU� �HUU�
��������RXW����UHV�
��������UHWXUQ�
����`�
�
����E\W��HUU�� �LRXWLO�5HDG$OO�UHVS�%RG\��
����LI�HUU�� �QLO�^�
��������UHV�(UU� �HUU�



��������RXW����UHV�
��������UHWXUQ�
����`�
�
����UHV�5HVS� �VWULQJ�E\W��
����RXW����UHV�
`�

7KH�PDNH5HTXHVW�IXQFWLRQ�LV�D�YHU\�VWUDLJKWIRUZDUG�IXQFWLRQV�WKDW�DFFHSWV�D�FKDQQHO�WR�RXWSXW
EDUULHU5HVS�YDOXHV�WR�DQG�D�85/�WR�UHTXHVW��:H�FUHDWH�DQ�KWWS�&OLHQW�DQG�VHW�LWV�WLPHRXW�ILHOG�WR
WKH�YDOXH�RI�WKH�WLPHRXW0LOOLVHFRQGV�SDFNDJH�YDULDEOH��7KLV�LV�KRZ�ZH�FDQ�FKDQJH�WKH�WLPHRXW
GHOD\�EHIRUH�WKH�LQ�IXQFWLRQ�WHVWV��7KHQ��ZH�VLPSO\�PDNH�WKH�*(7�FDOO��WDNH�WKH�UHVSRQVH��SDUVH�LW�WR�D
E\WH�VOLFH��DQG�VHQG�LW�WKURXJK�WKH�RXW�FKDQQHO�

:H�GR�DOO�WKLV�E\�ILOOLQJ�D�YDULDEOH�FDOOHG�UHV�RI�WKH�EDUULHU5HVS�W\SH��,I�ZH�ILQG�DQ�HUURU�ZKLOH
SHUIRUPLQJ�D�*(7�UHTXHVW�RU�SDUVLQJ�WKH�ERG\�RI�WKH�UHVXOW��ZH�ILOO�WKH�UHV�(UU�ILHOG��VHQG�LW�WR�WKH
RXW�FKDQQHO��ZKLFK�KDV�WKH�RSSRVLWH�VLGH�FRQQHFWHG�WR�WKH�RULJLQDO�*RURXWLQH���DQG�H[LW�WKH�IXQFWLRQ
�VR�ZH�GRQ
W�VHQG�WZR�YDOXHV�WKURXJK�WKH�RXW�FKDQQHO�E\�PLVWDNH��

7LPH�WR�UXQ�WKH�WHVWV��5HPHPEHU�WKDW�\RX�QHHG�DQ�,QWHUQHW�FRQQHFWLRQ��RU�WKH�ILUVW�WZR�WHVWV�ZLOO�IDLO�
:H�ZLOO�ILUVW�WU\�WKH�WHVW�WKDW�KDV�WZR�HQGSRLQWV�WKDW�DUH�FRUUHFW�

JR�WHVW��UXQ 7HVW%DUULHU�&RUUHFWBHQGSRLQWV��Y��
   �581���7HVW%DUULHU
   �581���7HVW%DUULHU�&RUUHFWBHQGSRLQWV
����3$66��7HVW%DUULHU������V�
��������3$66��7HVW%DUULHU�&RUUHFWBHQGSRLQWV������V�
��������EDUULHUBWHVW�JR�����^
�����������KHDGHUV���^
�������������$FFHSW�(QFRGLQJ����J]LS���
�+RVW����KWWSELQ�RUJ��
�8VHU�$JHQW����*R�KWWS�FOLHQW�����
�������������`
���������`
���������^
���������������8VHU�$JHQW����*R�KWWS�FOLHQW�����
����������`

����RN

3HUIHFW��:H�KDYH�D�-621�UHVSRQVH�ZLWK�D�NH\��KHDGHUV��DQG�DQRWKHU�-621�UHVSRQVH�ZLWK�D�NH\
8VHU�$JHQW��,Q�RXU�LQWHJUDWLRQ�WHVWV��ZH�ZHUH�ORRNLQJ�IRU�WKH�VWULQJV��8VHU�$JHQW�DQG�$FFHSW�
(QFRGLQJ��ZKLFK�DUH�SUHVHQW��VR�WKH�WHVW�KDV�SDVVHG�VXFFHVVIXOO\�

1RZ�ZH�ZLOO�UXQ�WKH�WHVW�WKDW�KDV�DQ�LQFRUUHFW�HQGSRLQW�

JR�WHVW��UXQ 7HVW%DUULHU�2QHBHQGSRLQWBLQFRUUHFW��Y��
   �581���7HVW%DUULHU
   �581���7HVW%DUULHU�2QHBHQGSRLQWBLQFRUUHFW
����3$66��7HVW%DUULHU������V�



��������3$66��7HVW%DUULHU�2QHBHQGSRLQWBLQFRUUHFW������V�
��������EDUULHUBWHVW�JR�����(5525���*HW�KWWS���PDOIRUPHG�XUO��GLDO�WFS��ORRNXS�
PDOIRUPHG�XUO��QR�VXFK�KRVW
RN

:H�FDQ�VHH�WKDW�ZH�KDYH�KDG�DQ�HUURU�ZKHUH�KWWS���PDOIRUPHG�XUO�KDV�UHWXUQHG�D�QR�VXFK�KRVW
HUURU��$�UHTXHVW�WR�WKLV�85/�PXVW�UHWXUQ�D�WH[W�ZLWK�WKH�ZRUG�(5525��SUHIL[HG��DV�ZH�VWDWHG�GXULQJ�WKH
DFFHSWDQFH�FULWHULD��WKDW
V�ZK\�WKLV�WHVW�LV�FRUUHFW��ZH�GRQ
W�KDYH�D�IDOVH�SRVLWLYH��

1RWH

,Q�WHVWLQJ��LW
V�YHU\�LPSRUWDQW�WR�XQGHUVWDQG�WKH�FRQFHSWV�RI��IDOVH�SRVLWLYH��DQG��IDOVH�QHJDWLYH��WHVWV�
$�IDOVH�SRVLWLYH�WHVW�LV�URXJKO\�GHVFULEHG�DV�D�WHVW�WKDW�SDVVHV�D�FRQGLWLRQ�ZKHQ�LW�VKRXOGQ
W��UHVXOW��DOO
SDVVHG��ZKLOH�WKH�IDOVH�QHJDWLYH�LV�MXVW�WKH�UHYHUVH��UHVXOW��WHVW�IDLOHG���)RU�H[DPSOH��ZH�FRXOG�EH
WHVWLQJ�WKDW�D�VWULQJ�LV�UHWXUQHG�ZKHQ�GRLQJ�WKH�UHTXHVWV�EXW��WKH�UHWXUQHG�VWULQJ�FRXOG�EH�FRPSOHWHO\
HPSW\��7KLV�ZLOO�OHDG�WR�D�IDOVH�QHJDWLYH��D�WHVW�WKDW�GRHVQ
W�IDLO�HYHQ�ZKHQ�ZH�DUH�FKHFNLQJ�D
EHKDYLRU�WKDW�LV�LQFRUUHFW�RQ�SXUSRVH��D�UHTXHVW�WR�KWWS���PDOIRUPHG�XUO��

7KH�ODVW�WHVW�UHGXFHG�WKH�WLPHRXW�WLPH�WR���PV�

JR�WHVW��UXQ 7HVW%DUULHU�9HU\BVKRUWBWLPHRXW��Y�������
   �581���7HVW%DUULHU�
   �581���7HVW%DUULHU�9HU\BVKRUWBWLPHRXW�
����3$66��7HVW%DUULHU������V��
��������3$66��7HVW%DUULHU�9HU\BVKRUWBWLPHRXW������V��
��������EDUULHUBWHVW�JR�����(5525���*HW�KWWS���KWWSELQ�RUJ�8VHU�$JHQW��QHW�KWWS��
UHTXHVW�FDQFHOHG�ZKLOH�ZDLWLQJ�IRU�FRQQHFWLRQ��&OLHQW�7LPHRXW�H[FHHGHG�ZKLOH�
DZDLWLQJ�KHDGHUV��
��������(5525���*HW�KWWS���KWWSELQ�RUJ�KHDGHUV��QHW�KWWS��UHTXHVW�FDQFHOHG�ZKLOH�
ZDLWLQJ�IRU�FRQQHFWLRQ��&OLHQW�7LPHRXW�H[FHHGHG�ZKLOH�DZDLWLQJ�KHDGHUV��
�����������������
RN

$JDLQ��WKH�WHVW�SDVVHG�VXFFHVVIXOO\�DQG�ZH�KDYH�JRW�WZR�WLPHRXW�HUURUV��7KH�85/V�ZHUH�FRUUHFW��EXW
ZH�GLGQ
W�KDYH�D�UHVSRQVH�LQ�OHVV�WKDQ�RQH�PLOOLVHFRQG��VR�WKH�FOLHQW�KDV�UHWXUQHG�D�WLPHRXW�HUURU�

:DLWLQJ�IRU�UHVSRQVHV�ZLWK�WKH�%DUULHU�GHVLJQ�SDWWHUQ
7KH�%DUULHU�SDWWHUQ�RSHQV�WKH�GRRU�RI�PLFURVHUYLFHV�SURJUDPPLQJ�ZLWK�LWV�FRPSRVDEOH�QDWXUH��,W
FRXOG�EH�FRQVLGHUHG�D�6WUXFWXUDO�SDWWHUQ��DV�\RX�FDQ�LPDJLQH�

7KH�%DUULHU�SDWWHUQ�LV�QRW�RQO\�XVHIXO�WR�PDNH�QHWZRUN�UHTXHVWV��ZH�FRXOG�DOVR�XVH�LW�WR�VSOLW�VRPH
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W\SH�6XFFHVV)XQF�IXQF�VWULQJ���7KH�6XFFHVV)XQF�IXQFWLRQ�ZLOO�EH�H[HFXWHG�LI�HYHU\WKLQJ
ZHQW�ZHOO��,WV�VWULQJ�DUJXPHQW�ZLOO�EH�WKH�UHVXOW�RI�WKH�RSHUDWLRQ��VR�WKLV�IXQFWLRQ�ZLOO�EH�FDOOHG
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W\SH�0D\EH6WULQJ�VWUXFW�^�
��VXFFHVV)XQF�6XFFHVV)XQF�
��IDLO)XQF����)DLO)XQF�
`�
�
IXQF��V�0D\EH6WULQJ��6XFFHVV�I�6XFFHVV)XQF��0D\EH6WULQJ�^�
��V�VXFFHVV)XQF� �I�
��UHWXUQ�V�
`�
�
IXQF��V�0D\EH6WULQJ��)DLO�I�)DLO)XQF��0D\EH6WULQJ�^�
��V�IDLO)XQF� �I�
��UHWXUQ�V�
`�

:H�QHHGHG�WZR�ILHOGV�WR�VWRUH�WKH�6XFFHVV)XQF�DQG�)DLO)XQF�IXQFWLRQV��ZKLFK�DUH�QDPHG�WKH
VXFFHVV)XQF�DQG�IDLO)XQF�ILHOGV�UHVSHFWLYHO\��7KLV�ZD\��FDOOV�WR�WKH�6XFFHVV�DQG�)DLO�PHWKRGV



VLPSO\�VWRUH�WKHLU�LQFRPLQJ�IXQFWLRQV�WR�RXU�QHZ�ILHOGV��7KH\�DUH�VLPSO\�VHWWHUV�WKDW�DOVR�UHWXUQ�WKH
SRLQWHU�WR�WKH�VSHFLILF�0D\EH6WULQJ�YDOXH��7KHVH�W\SH�PHWKRGV�WDNH�D�SRLQWHU�WR�WKH�0D\EH6WULQJ
VWUXFWXUH��VR�GRQ
W�IRUJHW�WR�SXW����RQ�0D\EH6WULQJ�DIWHU�WKH�IXQF�GHFODUDWLRQ�

([HFXWH�WDNHV�WKH�([HFXWH6WULQJ)XQF�PHWKRG�DQG�H[HFXWHV�LW�DV\QFKURQRXVO\��7KLV�VHHPV�TXLWH
VLPSOH�ZLWK�D�*RURXWLQH��ULJKW"

IXQF��V�0D\EH6WULQJ��([HFXWH�I�([HFXWH6WULQJ)XQF��^�
��JR�IXQF�V�0D\EH6WULQJ��^�
����VWU��HUU�� �I���
����LI�HUU�� �QLO�^�
������V�IDLO)XQF�HUU��
����`�HOVH�^�
������V�VXFFHVV)XQF�VWU��
����`�
��`�V��
`�

/RRNV�TXLWH�VLPSOH�EHFDXVH�LW�LV�VLPSOH��:H�ODXQFK�WKH�*RURXWLQH�WKDW�H[HFXWHV�WKH�I�PHWKRG��DQ
([HFXWH6WULQJ)XQF��DQG�WDNHV�LWV�UHVXOW��PD\EH�D�VWULQJ�DQG�PD\EH�DQ�HUURU��,I�DQ�HUURU�LV�SUHVHQW�
ZH�FDOO�WKH�ILHOG�IDLO)XQF�LQ�RXU�0D\EH6WULQJ�VWUXFWXUH��,I�QR�HUURU�LV�SUHVHQW��ZH�FDOO�WKH
VXFFHVV)XQF�ILHOG��:H�XVH�D�*RURXWLQH�WR�GHOHJDWH�D�IXQFWLRQ�H[HFXWLRQ�DQG�HUURU�KDQGOLQJ�VR�RXU
*RURXWLQH�GRHVQ
W�KDYH�WR�GR�LW�

/HW
V�UXQ�XQLW�WHVWV�QRZ�

JR�WHVW��Y��
   �581���7HVW6WULQJ2U(UURUB([HFXWH
   �581���7HVW6WULQJ2U(UURUB([HFXWH�6XFFHVVBUHVXOW
   �581���7HVW6WULQJ2U(UURUB([HFXWH�)DLOHGBUHVXOW
����3$66��7HVW6WULQJ2U(UURUB([HFXWH������V�
��������3$66��7HVW6WULQJ2U(UURUB([HFXWH�6XFFHVVBUHVXOW������V�
��������IXWXUHBWHVW�JR�����+HOOR�:RUOG�
��������3$66��7HVW6WULQJ2U(UURUB([HFXWH�)DLOHGBUHVXOW������V�
��������IXWXUHBWHVW�JR�����(UURU�RFXUUHG
3$66
RN�

*UHDW��/RRN�KRZ�WKH�H[HFXWLRQ�WLPH�LV�QRZ�QHDUO\�]HUR��VR�RXU�WLPHRXWV�KDYH�QRW�EHHQ�H[HFXWHG
�DFWXDOO\��WKH\�ZHUH�H[HFXWHG��EXW�WKH�WHVWV�DOUHDG\�ILQLVKHG�DQG�WKHLU�UHVXOW�ZDV�DOUHDG\�VWDWHG��

:KDW
V�PRUH��QRZ�ZH�FDQ�XVH�RXU�0D\EH6WULQJ�W\SH�WR�DV\QFKURQRXVO\�H[HFXWH�DQ\�W\SH�RI�IXQFWLRQ
WKDW�DFFHSWV�QRWKLQJ�DQG�UHWXUQV�D�VWULQJ�RU�DQ�HUURU��$�IXQFWLRQ�WKDW�DFFHSWV�QRWKLQJ�VHHPV�D�ELW
XVHOHVV��ULJKW"�%XW�ZH�FDQ�XVH�FORVXUHV�WR�LQWURGXFH�D�FRQWH[W�LQWR�WKLV�W\SH�RI�IXQFWLRQ�

/HW
V�ZULWH�D�VHW&RQWH[W�IXQFWLRQ�WKDW�WDNHV�D�VWULQJ�DV�DQ�DUJXPHQW�DQG�UHWXUQV
DQ�([HFXWH6WULQJ)XQF�PHWKRG�WKDW�UHWXUQV�WKH�SUHYLRXV�DUJXPHQW�ZLWK�WKH�VXIIL[�&ORVXUH��

IXQF�VHW&RQWH[W�PVJ�VWULQJ��([HFXWH6WULQJ)XQF�^�



��PVJ� �IPW�6SULQWI���G�&ORVXUH�?Q���PVJ��
���
��UHWXUQ�IXQF����VWULQJ��HUURU�^�
����UHWXUQ�PVJ��QLO�
��`�
`�

6R��ZH�FDQ�ZULWH�D�QHZ�WHVW�WKDW�XVHV�WKLV�FORVXUH�

W�5XQ��&ORVXUH�6XFFHVV�UHVXOW���IXQF�W�WHVWLQJ�7��^�
����YDU�ZJ�V\QF�:DLW*URXS�
����ZJ�$GG����
������7LPHRXW��
����JR�WLPHRXW�W��	ZJ��
�
����IXWXUH�6XFFHVV�IXQF�V�VWULQJ��^�
������W�/RJ�V��
������ZJ�'RQH���
����`��)DLO�IXQF�H�HUURU��^�
������W�)DLO���
������ZJ�'RQH���
����`��
����IXWXUH�([HFXWH�VHW&RQWH[W��+HOOR����
����ZJ�:DLW���
��`��

7KH�VHW&RQWH[W�IXQFWLRQ�UHWXUQV�DQ�([HFXWH6WULQJ)XQF�PHWKRG�LW�FDQ�SDVV�GLUHFWO\�WR�WKH�([HFXWH
IXQFWLRQ��:H�FDOO�WKH�VHW&RQWH[W�IXQFWLRQ�ZLWK�DQ�DUELWUDU\�WH[W�WKDW�ZH�NQRZ�ZLOO�EH�UHWXUQHG�

/HW
V�H[HFXWH�RXU�WHVWV�DJDLQ��1RZ�HYHU\WKLQJ�KDV�WR�JR�ZHOO�

JR�WHVW��Y��
   �581���7HVW6WULQJ2U(UURUB([HFXWH
   �581���7HVW6WULQJ2U(UURUB([HFXWH�6XFFHVVBUHVXOW
   �581���7HVW6WULQJ2U(UURUB([HFXWH�)DLOHGBUHVXOW
   �581���7HVW6WULQJ2U(UURUB([HFXWH�&ORVXUHB6XFFHVVBUHVXOW
����3$66��7HVW6WULQJ2U(UURUB([HFXWH������V�
��������3$66��7HVW6WULQJ2U(UURUB([HFXWH�6XFFHVVBUHVXOW������V�
��������IXWXUHBWHVW�JR�����+HOOR�:RUOG�
��������3$66��7HVW6WULQJ2U(UURUB([HFXWH�)DLOHGBUHVXOW������V�
��������IXWXUHBWHVW�JR�����(UURU�RFXUUHG
��������3$66��7HVW6WULQJ2U(UURUB([HFXWH�&ORVXUHB6XFFHVVBUHVXOW������V�
��������IXWXUHBWHVW�JR�����+HOOR�&ORVXUH�
3$66
RN

,W�JDYH�XV�DQ�2.�WRR��&ORVXUH�WHVW�VKRZV�WKH�EHKDYLRU�WKDW�ZH�H[SODLQHG�EHIRUH��%\�WDNLQJ�D�PHVVDJH
�+HOOR��DQG�DSSHQGLQJ�LW�ZLWK�VRPHWKLQJ�HOVH���&ORVXUH�����ZH�FDQ�FKDQJH�WKH�FRQWH[W�RI�WKH�WH[W
ZH�ZDQW�WR�UHWXUQ��1RZ�VFDOH�WKLV�WR�D�+773�*(7�FDOO��D�FDOO�WR�D�GDWDEDVH��RU�DQ\WKLQJ�\RX�FDQ
LPDJLQH��,W�ZLOO�MXVW�QHHG�WR�HQG�E\�UHWXUQLQJ�D�VWULQJ�RU�DQ�HUURU��5HPHPEHU��KRZHYHU��WKDW�HYHU\WKLQJ
ZLWKLQ�WKH�VHW&RQWH[W�IXQFWLRQ�EXW�RXWVLGH�RI�WKH�DQRQ\PRXV�IXQFWLRQ�WKDW�ZH�DUH�UHWXUQLQJ�LV�QRW



FRQFXUUHQW��DQG�ZLOO�EH�H[HFXWHG�DV\QFKURQRXVO\�EHIRUH�FDOOLQJ�H[HFXWH��VR�ZH�PXVW�WU\�WR�SXW�DV�PXFK
ORJLF�DV�SRVVLEOH�ZLWKLQ�WKH�DQRQ\PRXV�IXQFWLRQ�

3XWWLQJ�WKH�)XWXUH�WRJHWKHU
:H�KDYH�VHHQ�D�JRRG�ZD\�WR�DFKLHYH�DV\QFKURQRXV�SURJUDPPLQJ�E\�XVLQJ�D�IXQFWLRQ�W\SH�V\VWHP�
+RZHYHU��ZH�FRXOG�KDYH�GRQH�LW�ZLWKRXW�IXQFWLRQV�E\�VHWWLQJ�DQ�LQWHUIDFH�ZLWK�6XFFHVV��)DLO��DQG
([HFXWH�PHWKRGV�DQG�WKH�W\SHV�WKDW�VDWLVI\�WKHP��DQG�XVLQJ�WKH�7HPSODWH�SDWWHUQ�WR�H[HFXWH�WKHP
DV\QFKURQRXVO\��DV�ZH�KDYH�SUHYLRXVO\�VHHQ�LQ�WKLV�FKDSWHU��,W�LV�XS�WR�\RX�



3LSHOLQH�GHVLJQ�SDWWHUQ
7KH�WKLUG�DQG�ILQDO�SDWWHUQ�ZH�ZLOO�VHH�LQ�WKLV�FKDSWHU�LV�WKH�3LSHOLQH�SDWWHUQ��<RX�ZLOO�XVH�WKLV�SDWWHUQ
KHDYLO\�LQ�\RXU�FRQFXUUHQW�VWUXFWXUHV��DQG�ZH�FDQ�FRQVLGHU�LW�RQH�RI�WKH�PRVW�XVHIXO�WRR�

'HVFULSWLRQ
:H�DOUHDG\�NQRZ�ZKDW�D�SLSHOLQH�LV��(YHU\�WLPH�WKDW�ZH�ZULWH�DQ\�IXQFWLRQ�WKDW�SHUIRUPV�VRPH�ORJLF�
ZH�DUH�ZULWLQJ�D�SLSHOLQH��,I�WKLV�WKHQ�WKDW��RU�HOVH�VRPHWKLQJ�HOVH��3LSHOLQHV�SDWWHUQ�FDQ�EH�PDGH
PRUH�FRPSOH[�E\�XVLQJ�D�IHZ�IXQFWLRQV�WKDW�FDOO�WR�HDFK�RWKHU��7KH\�FDQ�HYHQ�JHW�ORRSHG�LQ�WKHLU�RXW
H[HFXWLRQ�

7KH�3LSHOLQH�SDWWHUQ�LQ�*R�ZRUNV�LQ�D�VLPLODU�IDVKLRQ��EXW�HDFK�VWHS�LQ�WKH�3LSHOLQH�ZLOO�EH�LQ�D
GLIIHUHQW�*RURXWLQH�DQG�FRPPXQLFDWLRQ��DQG�V\QFKURQL]LQJ�ZLOO�EH�GRQH�XVLQJ�FKDQQHOV�

2EMHFWLYHV
:KHQ�FUHDWLQJ�D�3LSHOLQH��ZH�DUH�PDLQO\�ORRNLQJ�IRU�WKH�IROORZLQJ�EHQHILWV�

:H�FDQ�FUHDWH�D�FRQFXUUHQW�VWUXFWXUH�RI�D�PXOWLVWHS�DOJRULWKP
:H�FDQ�H[SORLW�WKH�SDUDOOHOLVP�RI�PXOWLFRUH�PDFKLQHV�E\�GHFRPSRVLQJ�DQ�DOJRULWKP�LQ�GLIIHUHQW
*RURXWLQHV

+RZHYHU��MXVW�EHFDXVH�ZH�GHFRPSRVH�DQ�DOJRULWKP�LQ�GLIIHUHQW�*RURXWLQHV�GRHVQ
W�QHFHVVDULO\�PHDQ
WKDW�LW�ZLOO�H[HFXWH�WKH�IDVWHVW��:H�DUH�FRQVWDQWO\�WDONLQJ�DERXW�&38V��VR�LGHDOO\�WKH�DOJRULWKP�PXVW�EH
&38�LQWHQVLYH�WR�WDNH�DGYDQWDJH�RI�D�FRQFXUUHQW�VWUXFWXUH��7KH�RYHUKHDG�RI�FUHDWLQJ�*RURXWLQHV�DQG
FKDQQHOV�FRXOG�PDNH�DQ�DOJRULWKP�VPDOOHU�

$�FRQFXUUHQW�PXOWL�RSHUDWLRQ
:H�DUH�JRLQJ�WR�GR�VRPH�PDWK�IRU�RXU�H[DPSOH��:H�DUH�JRLQJ�WR�JHQHUDWH�D�OLVW�RI�QXPEHUV�VWDUWLQJ
ZLWK���DQG�HQGLQJ�DW�VRPH�DUELWUDU\�QXPEHU�1��7KHQ�ZH�ZLOO�WDNH�HDFK�QXPEHU��SRZHU�LW�WR����DQG�VXP
WKH�UHVXOWLQJ�QXPEHUV�WR�D�XQLTXH�UHVXOW��6R��LI�1 ���RXU�OLVW�ZLOO�EH�>�����@��$IWHU�SRZHULQJ�WKHP�WR���
RXU�OLVW�EHFRPHV�>�����@��,I�ZH�VXP�WKH�UHVXOWLQJ�OLVW��WKH�UHVXOWLQJ�YDOXH�LV����

$FFHSWDQFH�FULWHULD
)XQFWLRQDOO\�VSHDNLQJ��RXU�3LSHOLQH�SDWWHUQ�QHHGV�WR�UDLVH�WR�WKH�SRZHU�RI���HYHU\�QXPEHU�DQG�WKHQ
VXP�WKHP�DOO��,W�ZLOO�EH�GLYLGHG�LQWR�D�QXPEHU�JHQHUDWRU�DQG�WZR�RSHUDWLRQV��VR�

��� *HQHUDWH�D�OLVW�IURP���WR�1�ZKHUH�1�FDQ�EH�DQ\�LQWHJHU�QXPEHU�
��� 7DNH�HDFK�QXPEHU�RI�WKLV�JHQHUDWHG�OLVW�DQG�UDLVH�LW�WR�WKH�SRZHU�RI���
��� 6XP�HDFK�UHVXOWLQJ�QXPEHU�LQWR�D�ILQDO�UHVXOW�DQG�UHWXUQ�LW�



%HJLQQLQJ�ZLWK�WHVWV
:H�ZLOO�FUHDWH�RQO\�RQH�IXQFWLRQ�WKDW�ZLOO�PDQDJH�HYHU\WKLQJ��:H�ZLOO�FDOO�WKLV�IXQFWLRQ
/DXQFK3LSHOLQH�WR�VLPSOLI\�WKLQJV��,W�ZLOO�WDNH�DQ�LQWHJHU�DV�DQ�DUJXPHQW��ZKLFK�ZLOO�EH�RXU�1
QXPEHU��WKH�QXPEHU�RI�LWHPV�LQ�RXU�OLVW��7KH�GHFODUDWLRQ�LQ�WKH�LPSOHPHQWDWLRQ�ILOH�ORRNV�OLNH�WKLV�

SDFNDJH�SLSHOLQHV�
�
IXQF�/DXQFK3LSHOLQH�DPRXQW�LQW��LQW�^�
��UHWXUQ���
`�

,Q�RXU�WHVW�ILOH��ZH�ZLOO�FUHDWH�D�WDEOH�RI�WHVWV�E\�XVLQJ�D�VOLFH�RI�VOLFHV�

SDFNDJH�SLSHOLQHV�
�
LPSRUW��WHVWLQJ��
�
IXQF�7HVW/DXQFK3LSHOLQH�W�WHVWLQJ�7��^�
��WDEOH7HVW�� �>@>@LQW^�
����^�����`��
����^�����`��
��`�
���������
`�

2XU�WDEOH�LV�D�VOLFH�RI�VOLFHV�RI�LQWHJHU�W\SHV��2Q�HDFK�VOLFH��WKH�ILUVW�LQWHJHU�UHSUHVHQWV�WKH�OLVW�VL]H
DQG�WKH�VHFRQG�SRVLWLRQ�UHSUHVHQWV�WKH�LWHP�ZLWKLQ�WKH�OLVW��,W�LV��HIIHFWLYHO\��D�PDWUL[��:KHQ�SDVVLQJ���
LW�PXVW�UHWXUQ�����:KHQ�SDVVLQJ����LW�PXVW�UHWXUQ�����7KHQ�ZH�KDYH�WR�LWHUDWH�RYHU�WKH�WDEOH�DQG�SDVV
WKH�ILUVW�LQGH[�RI�HDFK�DUUD\�WR�WKH�/DXQFK3LSHOLQH�IXQFWLRQ�

���������
�
��YDU�UHV�LQW�
��IRU�B��WHVW�� �UDQJH�WDEOH7HVW�^�
����UHV� �/DXQFK3LSHOLQH�WHVW>�@��
����LI�UHV�� �WHVW>�@�^�
������W�)DWDO���
����`�
�
����W�/RJI���G�  ��G?Q���UHV��WHVW>�@��
��`�
`�

8VLQJ�UDQJH��ZH�JHW�HYHU\�URZ�LQ�WKH�PDWUL[���(DFK�URZ�LV�FRQWDLQHG�LQ�D�WHPSRUDU\�YDULDEOH�FDOOHG
WHVW��WHVW>�@�UHSUHVHQWV�1�DQG�WHVW>�@�WKH�H[SHFWHG�UHVXOW��:H�FRPSDUH�WKH�H[SHFWHG�UHVXOW�ZLWK
WKH�UHWXUQLQJ�YDOXH�RI�WKH�/DXQFK3LSHOLQH�IXQFWLRQ��,I�WKH\�DUHQ
W�WKH�VDPH��WKH�WHVW�IDLOV�

JR�WHVW��Y��
   �581���7HVW/DXQFK3LSHOLQH
����)$,/��7HVW/DXQFK3LSHOLQH������V�



��������SLSHOLQHBWHVW�JR�����
)$,/
H[LW�VWDWXV��
)$,/

,PSOHPHQWDWLRQ
7KH�NH\�IRU�RXU�LPSOHPHQWDWLRQ�LV�WR�VHSDUDWH�HYHU\�RSHUDWLRQ�LQ�D�GLIIHUHQW�*RURXWLQH�DQG�FRQQHFW
WKHP�ZLWK�FKDQQHOV��7KH�/DXQFK3LSHOLQH�IXQFWLRQ�LV�WKH�RQH�WKDW�RUFKHVWUDWHV�WKHP�DOO��DV�VKRZQ�LQ
WKH�IROORZLQJ�GLDJUDP�





7KH�RSHUDWLRQ�FRQVLVW�RI�WKUHH�VWHSV��JHQHUDWH�D�OLVW�RI�QXPEHUV��UDLVH�WKHP�WR�WKH�SRZHU�RI����DQG�DGG
WKH�UHVXOWLQJ�QXPEHUV�

(DFK�VWHS�LQ�WKLV�3LSHOLQH�SDWWHUQ�ZLOO�KDYH�WKH�IROORZLQJ�VWUXFWXUH�

IXQF�IXQFWLRQ1DPH�LQ���FKDQ�LQW�����FKDQ�LQW�^�
��RXW�� �PDNH�FKDQ�ERRO�������
�
��JR�IXQF��^�
����IRU�Y�� �UDQJH�LQ�^�
���������'R�VRPHWKLQJ�ZLWK�Y�DQG�VHQG�LW�WR�FKDQQHO�RXW�
`�
�
FORVH�RXW��
���`���
�
��UHWXUQ�RXW�
`�

7KLV�IXQFWLRQ�UHSUHVHQWV�D�FRPPRQ�VWHS��/HW
V�GLVVHFW�LW�LQ�WKH�VDPH�RUGHU�WKDW�WKH�*R�VFKHGXOHU�ZLOO
SUREDEO\�WDNH�WR�H[HFXWH�LW�

��� 7KH�IXQFWLRQ1DPH�IXQFWLRQ�ZLOO�FRPPRQO\�UHFHLYH�D�FKDQQHO�WR�WDNH�YDOXHV�IURP��LQ���FKDQ
LQW���:H�FDOO�LW�WKH�LQ�IXQFWLRQ��DV�LQ�WKH�ZRUG�LQFRPLQJ��:H�FDQ
W�VHQG�YDOXHV�WKURXJK�LW�ZLWKLQ
WKH�VFRSH�RI�WKLV�IXQFWLRQ��WKDW
V�ZK\�WKH�DUURZ�SRLQWV�RXW�RI�WKH�NH\ZRUG�FKDQ�

��� 7KH�IXQFWLRQ1DPH�IXQFWLRQ�UHWXUQV�D�FKDQQHO����FKDQ�LQ��WKDW�WKH�IXQFWLRQ�FDOOHU�ZLOO�RQO\�EH
DOORZHG�WR�WDNH�YDOXHV�IURP��DJDLQ��UHSUHVHQWHG�E\�WKH�DUURZ�SRLQWLQJ�RXW�RI�WKH�NH\ZRUG
FKDQ���7KLV�DOVR�PHDQV�WKDW�DQ\�YDOXH�WKDW�JRHV�WKURXJK�WKDW�FKDQQHO�PXVW�EH�JHQHUDWHG�ZLWKLQ�WKH
VFRSH�RI�WKH�IXQFWLRQ�

��� ,Q�WKH�ILUVW�OLQH�RI�WKH�IXQFWLRQ��ZH�FUHDWH�D�FKDQQHO�FDOOHG�RXW�WKDW�ZLOO�EH�WKH�UHWXUQ�RI�WKH
IXQFWLRQ��SRLQW���LQ�WKLV�OLVW��

��� 7KHQ��ZH�ZLOO�ODXQFK�D�QHZ�*RURXWLQH��,WV�VFRSH�ZLOO�HQWHU�LQWR�SOD\�DIWHU�UHWXUQLQJ�WKLV�IXQFWLRQ�
VR�OHW
V�FRQWLQXH�

��� :H�UHWXUQ�WKH�SUHYLRXVO\�FUHDWHG�RXW�FKDQQHO�
��� (YHQWXDOO\��DIWHU�ILQLVKLQJ�WKH�H[HFXWLRQ�RI�WKH�IXQFWLRQ�DQG�UHWXUQLQJ�WKH�FKDQQHO�RXW��WKH

*RURXWLQH�H[HFXWHV��,W�ZLOO�WDNH�YDOXHV�IURP�WKH�LQ�FKDQQHO�XQWLO�LW
V�FORVHG��6R�WKH�FDOOHU�RI�WKLV
IXQFWLRQ�LV�UHVSRQVLEOH�IRU�FORVLQJ�WKLV�FKDQQHO��RWKHUZLVH�WKH�*RURXWLQH�ZLOO�QHYHU�HQG�

��� :KHQ�WKH�LQ�FKDQQHO�LV�FORVHG��WKH�IRU�ORRS�ILQLVKHV�DQG�ZH�FORVH�WKH�RXW�FKDQQHO��$Q\
*RURXWLQH�PDNLQJ�XVH�RI�WKLV�FKDQQHO�ZLOO�QRW�UHFHLYH�DQ\�QHZ�YDOXHV�VLQFH�WKH�ODVW�WKDW�ZDV
VHQW�

7KH�RQO\�VWHS�WKDW�GRHVQ
W�FRPSOHWHO\�ILW�WKLV�DSSURDFK�LV�WKH�ILUVW�VWHS�WKDW�UHFHLYHV�D�QXPEHU�
UHSUHVHQWLQJ�WKH�XSSHU�WKUHVKROG�RQ�WKH�OLVW�LQVWHDG�RI�D�FKDQQHO�RI�LQFRPLQJ�YDOXHV��6R��LI�ZH�FRGH
WKLV�RSHUDWLRQ�IRU�HDFK�VWHS�LQ�RXU�SLSHOLQH��WKH�ILQDO�GLDJUDP�ORRNV�PRUH�OLNH�WKLV�



$OWKRXJK�WKH�LGHD�LV�H[DFWO\�WKH�VDPH��QRZ�ZH�FDQ�VHH�WKDW�LW
V�WKH�IXQFWLRQ�/DXQFK3LSHOLQH�WKDW�LV
WKH�RQH�WKDW�LV�JRLQJ�WR�EH�UHFHLYLQJ�FKDQQHOV�DQG�VHQGLQJ�WKHP�EDFN�WR�WKH�QH[W�VWHS�LQ�WKH�3LSHOLQH�
8VLQJ�WKLV�GLDJUDP��ZH�FDQ�FOHDUO\�VHH�WKH�IORZ�RI�WKH�SLSHOLQH�FUHDWLRQ�E\�IROORZLQJ�WKH�QXPEHUV�RI
WKH�DUURZV��$�VROLG�DUURZ�UHSUHVHQWV�D�IXQFWLRQ�FDOO�DQG�D�GDVKHG�DUURZ�D�FKDQQHO�

/HW
V�ORRN�D�OLWWOH�PRUH�FORVHO\�DW�WKH�FRGH�

7KH�OLVW�JHQHUDWRU

7KH�ILUVW�VWHS�LQ�WKH�RSHUDWLRQ�LV�OLVW�JHQHUDWLRQ��7KH�OLVW�VWDUWV�DW���DQG�ZH�ZLOO�UHFHLYH�DQ�LQWHJHU
UHSUHVHQWLQJ�WKH�KLJKHU�WKUHVKROG��:H�KDYH�WR�SDVV�HDFK�QXPEHU�LQ�WKH�OLVW�WR�WKH�QH[W�VWHS�

IXQF�JHQHUDWRU�PD[�LQW����FKDQ�LQW�^�
��RXW&K,QW�� �PDNH�FKDQ�LQW�������
�
��JR�IXQF���^�
����IRU�L�� ����L�� �PD[��L���^�
������RXW&K,QW����L�
����`�
�



����FORVH�RXW&K,QW��
��`���
��UHWXUQ�RXW&K,QW�
`�

$V�ZH�PHQWLRQHG�HDUOLHU��WKLV�LV�WKH�SDWWHUQ�WKDW�ZH�ZLOO�IROORZ�LQ�HDFK�VWHS��FUHDWH�D�FKDQQHO��ODXQFK
WKH�*RURXWLQH�WKDW�ZLOO�VHQG�WKH�GDWD�WKURXJK�WKH�FKDQQHO��DQG�LPPHGLDWHO\�UHWXUQ�WKH�FKDQQHO��7KLV
*RURXWLQH�ZLOO�LWHUDWH�IURP���WR�WKH�PD[�DUJXPHQW��ZKLFK�LV�WKH�KLJKHU�WKUHVKROG�IRU�RXU�OLVW��DQG�VHQG
HDFK�QXPEHU�WKURXJK�WKH�FKDQQHO��$IWHU�VHQGLQJ�HYHU\�QXPEHU��WKH�FKDQQHO�LV�FORVHG�VR�WKDW�QR�PRUH
GDWD�FDQ�EH�VHQW�WKURXJK�LW��EXW�WKH�GDWD�DOUHDG\�EXIIHUHG�FDQ�EH�UHWULHYHG�

5DLVLQJ�QXPEHUV�WR�WKH�SRZHU�RI��

7KH�VHFRQG�VWHS�ZLOO�WDNH�HYHU\�LQFRPLQJ�QXPEHU�IURP�WKH�ILUVW�VWHS
V�FKDQQHO��WKDW�LV�WDNHQ�IURP�WKH
DUJXPHQWV��DQG�UDLVH�LW�WR�WKH�SRZHU�RI����(YHU\�UHVXOW�PXVW�EH�VHQW�WR�WKH�WKLUG�VWHS�XVLQJ�D�QHZ
FKDQQHO�

IXQF�SRZHU�LQ���FKDQ�LQW����FKDQ�LQW�^�
��RXW�� �PDNH�FKDQ�LQW�������
�
��JR�IXQF���^�
����IRU�Y�� �UDQJH�LQ�^�
������RXW����Y��Y�
����`�
����FORVH�RXW��
��`���
��UHWXUQ�RXW�
`�

:H�XVH�WKH�VDPH�SDWWHUQ�DJDLQ��FUHDWH�D�FKDQQHO�DQG�ODXQFK�WKH�*RURXWLQH�ZKLOH�ZH�UHWXUQ�WKH�FUHDWHG
FKDQQHO�

1RWH

7KH�IRU�UDQJH�ORRS�NHHSV�WDNLQJ�YDOXHV�IURP�D�FKDQQHO�LQGHILQLWHO\�XQWLO�WKH�FKDQQHO�LV�FORVHG�

)LQDO�UHGXFH�RSHUDWLRQ

7KH�WKLUG�DQG�ILQDO�VWHS�UHFHLYHV�HYHU\�QXPEHU�IURP�WKH�VHFRQG�VWHS�DQG�NHHSV�DGGLQJ�WKHP�WR�D�ORFDO
YDOXH�XQWLO�WKH�FRQQHFWLRQ�FKDQQHO�LV�FORVHG�

IXQF�VXP�LQ���FKDQ�LQW����FKDQ�LQW�^�
��RXW�� �PDNH�FKDQ�LQW�������
��JR�IXQF���^�
����YDU�VXP�LQW�
�
����IRU�Y�� �UDQJH�LQ�^�
������VXP�� �Y�
����`�
�
����RXW����VXP�



����FORVH�RXW��
��`��
�
��UHWXUQ�RXW�
`�

7KH�IXQFWLRQ�VXP�DOVR�WDNHV�D�FKDQQHO�DV�DQ�DUJXPHQW��WKH�RQH�UHWXUQHG�IURP�VWHS�����,W�DOVR�IROORZV
WKH�VDPH�SDWWHUQ�RI�FUHDWLQJ�D�FKDQQHO��ODXQFKLQJ�WKH�*RURXWLQH��DQG�UHWXUQLQJ�D�FKDQQHO��*RURXWLQH
NHHSV�DGGLQJ�YDOXHV�WR�D�YDULDEOH�FDOOHG�VXP�XQWLO�WKH�LQ�FKDQQHO�LV�FORVHG��:KHQ�WKH�LQ�FKDQQHO�LV
FORVHG��WKH�YDOXH�RI�VXP�LV�VHQW�WR�WKH�RXW�FKDQQHO��DQG�LW
V�LPPHGLDWHO\�FORVHG�

/DXQFKLQJ�WKH�3LSHOLQH�SDWWHUQ

)LQDOO\��ZH�FDQ�LPSOHPHQW�WKH�/DXQFK3LSHOLQH�IXQFWLRQ�

IXQF�/DXQFK3LSHOLQH�DPRXQW�LQW��LQW�^�
��ILUVW&K�� �JHQHUDWRU�DPRXQW��
��VHFRQG&K�� �SRZHU�ILUVW&K��
��WKLUG&K�� �VXP�VHFRQG&K��
�
��UHVXOW�� ���WKLUG&K�
�
��UHWXUQ�UHVXOW�
`�

7KH�IXQFWLRQ�JHQHUDWRU�ILUVW�UHWXUQV�WKH�FKDQQHO�WKDW�LV�SDVVHG�WR�WKH�SRZHU�IXQFWLRQ��7KH�SRZHU
IXQFWLRQ�UHWXUQV�WKH�VHFRQG�FKDQQHO�WKDW�LV�SDVVHG�WR�WKH�VXP�IXQFWLRQ��7KH�IXQFWLRQ�VXP�ILQDOO\�UHWXUQV
WKH�ILUVW�FKDQQHO�WKDW�ZLOO�UHFHLYH�D�XQLTXH�YDOXH��WKH�UHVXOW��/HW
V�WU\�WR�WHVW�WKLV�QRZ�

JR�WHVW��Y��
   �581���7HVW/DXQFK3LSHOLQH
����3$66��7HVW/DXQFK3LSHOLQH������V�
��������SLSHOLQHBWHVW�JR��������  ���
��������SLSHOLQHBWHVW�JR��������  ���
3$66
RN

$ZHVRPH��,W
V�ZRUWK�PHQWLRQLQJ�WKDW�WKH�/DXQFK3LSHOLQH�IXQFWLRQ�GRHVQ
W�QHHG�WR�DOORFDWH�HYHU\
FKDQQHO��DQG�FDQ�EH�UHZULWWHQ�OLNH�WKLV�

IXQF�/DXQFK3LSHOLQH�DPRXQW�LQW��LQW�^�
��UHWXUQ���VXP�SRZHU�JHQHUDWRU�DPRXQW����
`�

7KH�UHVXOW�RI�WKH�JHQHUDWRU�IXQFWLRQ�LV�SDVVHG�GLUHFWO\�WR�WKH�SRZHU�IXQFWLRQ�DQG�WKH�UHVXOW�RI�SRZHU
WR�VXP�IXQFWLRQV�

)LQDO�ZRUGV�RQ�WKH�3LSHOLQH�SDWWHUQ
:LWK�WKH�3LSHOLQH�SDWWHUQ��ZH�FDQ�FUHDWH�UHDOO\�FRPSOH[�FRQFXUUHQW�ZRUNIORZV�LQ�D�YHU\�HDV\�ZD\��,Q



RXU�FDVH��ZH�FUHDWHG�D�OLQHDU�ZRUNIORZ��EXW�LW�FRXOG�DOVR�KDYH�FRQGLWLRQDOV��SRROV��DQG�IDQ�LQ�DQG�IDQ�
RXW�EHKDYLRU��:H�ZLOO�VHH�VRPH�RI�WKHVH�LQ�WKH�IROORZLQJ�FKDSWHU�



6XPPDU\
&RQFXUUHQF\�GHVLJQ�SDWWHUQV�DUH�D�VWHS�IRUZDUG�LQ�GLIILFXOW\��DQG�WDNH�VRPH�WLPH�WR�JUDVS��2XU�ELJJHVW
PLVWDNH�DV�FRQFXUUHQW�SURJUDPPHUV�LV�WKLQNLQJ�LQ�WHUPV�RI�SDUDOOHOLVP��+RZ�FDQ�,�PDNH�WKLV�SDUDOOHO"
RU�+RZ�FDQ�,�UXQ�WKLV�LQ�D�QHZ�WKUHDG"��LQVWHDG�RI�LQ�WHUPV�RI�FRQFXUUHQW�VWUXFWXUHV�

3XUH�IXQFWLRQV��IXQFWLRQV�WKDW�ZLOO�DOZD\V�SURGXFH�WKH�VDPH�RXWSXW��JLYHQ�WKH�VDPH�LQSXW��ZLWKRXW
DIIHFWLQJ�DQ\WKLQJ�RXWVLGH�WKHLU�VFRSH��KHOS�LQ�WKLV�GHVLJQ�

&RQFXUUHQW�SURJUDPPLQJ�UHTXLUHV�SUDFWLFH�DQG�PRUH�SUDFWLFH��*R�PDNHV�LW�HDV\�RQFH�\RX�XQGHUVWDQG
WKH�EDVLF�SULPLWLYHV��'LDJUDPV�FDQ�KHOS�\RX�WR�XQGHUVWDQG�WKH�SRVVLEOH�IORZ�RI�GDWD��EXW�WKH�EHVW�ZD\
RI�XQGHUVWDQGLQJ�LW�DOO�LV�VLPSO\�WR�SUDFWLFH�

,Q�WKH�IROORZLQJ�FKDSWHU��ZH�ZLOO�VHH�KRZ�WR�XVH�D�SRRO�RI�SLSHOLQH�ZRUNHUV�WR�GR�VRPH�ZRUN�LQVWHDG
RI�KDYLQJ�D�XQLTXH�SLSHOLQH��$OVR��ZH�ZLOO�OHDUQ�KRZ�WR�FUHDWH�WKH�SXEOLVK�VXEVFULEHU�SDWWHUQ�LQ�D
FRQFXUUHQW�VWUXFWXUH�DQG�VHH�KRZ�GLIIHUHQW�WKH�VDPH�SDWWHUQ�FDQ�EH�ZKHQ�ZH�EXLOG�E\�XVLQJ
FRQFXUUHQF\�



&KDSWHU�����&RQFXUUHQF\�3DWWHUQV���:RUNHUV
3RRO�DQG�3XEOLVK�6XEVFULEHU�'HVLJQ�3DWWHUQV
:H�KDYH�UHDFKHG�WKH�ILQDO�FKDSWHU�RI�WKH�ERRN��ZKHUH�ZH�ZLOO�GLVFXVV�D�FRXSOH�RI�SDWWHUQV�ZLWK
FRQFXUUHQW�VWUXFWXUHV��:H�ZLOO�H[SODLQ�HYHU\�VWHS�LQ�GHWDLO�VR�\RX�FDQ�IROORZ�WKH�H[DPSOHV�FDUHIXOO\�

7KH�LGHD�LV�WR�OHDUQ�DERXW�SDWWHUQV�WR�GHVLJQ�FRQFXUUHQW�DSSOLFDWLRQV�LQ�LGLRPDWLF�*R��:H�DUH�XVLQJ
FKDQQHOV�DQG�*RURXWLQHV�KHDYLO\��LQVWHDG�RI�ORFNV�RU�VKDULQJ�YDULDEOHV�

:H�ZLOO�ORRN�DW�RQH�ZD\�WR�GHYHORS�D�SRRO�RI�ZRUNHUV��7KLV�LV�XVHIXO�WR�FRQWURO�WKH�QXPEHU�RI
*RURXWLQHV�LQ�DQ�H[HFXWLRQ�
7KH�VHFRQG�H[DPSOH�LV�D�UHZULWH�RI�WKH�2EVHUYHU�SDWWHUQ��ZKLFK�ZH�VDZ�RQ�&KDSWHU���
%HKDYLRUDO�3DWWHUQV���9LVLWRU��6WDWH��0HGLDWRU��DQG�2EVHUYHU�'HVLJQ�3DWWHUQV��ZULWWHQ�ZLWK�D
FRQFXUUHQW�VWUXFWXUH��:LWK�WKLV�H[DPSOH�ZH
OO�GLJ�D�ELW�PRUH�LQWR�WKH�FRQFXUUHQW�VWUXFWXUHV�DQG
ORRN�DW�KRZ�WKH\�FDQ�GLIIHU�IURP�D�FRPPRQ�DSSURDFK�

:RUNHUV�SRRO
2QH�SUREOHP�ZH�PD\�IDFH�ZLWK�VRPH�RI�WKH�SUHYLRXV�DSSURDFKHV�WR�FRQFXUUHQF\�LV�WKHLU�XQERXQGHG
FRQWH[W��:H�FDQQRW�OHW�DQ�DSS�FUHDWH��DQ�XQOLPLWHG�DPRXQW�RI�*RURXWLQHV��*RURXWLQHV�DUH�OLJKW��EXW�WKH
ZRUN�WKH\�SHUIRUP�FRXOG�EH�YHU\�KHDY\��$�ZRUNHUV�SRRO�KHOSV�XV�WR�VROYH�WKLV�SUREOHP�

'HVFULSWLRQ
:LWK�D�SRRO�RI�ZRUNHUV��ZH�ZDQW�WR�ERXQG�WKH�DPRXQW�RI�*RURXWLQHV�DYDLODEOH�VR�WKDW�ZH�KDYH�D
GHHSHU�FRQWURO�RI�WKH�SRRO�RI�UHVRXUFHV��7KLV�LV�HDV\�WR�DFKLHYH�E\�FUHDWLQJ�D�FKDQQHO�IRU�HDFK�ZRUNHU
DQG�KDYLQJ�ZRUNHUV�ZLWK�HLWKHU�DQ�LGOH�RU�EXV\�VWDWXV��7KH�WDVN�FDQ�VHHP�GDXQWLQJ��EXW�LW
V�QRW�DW�DOO�

2EMHFWLYHV
&UHDWLQJ�D�:RUNHU�SRRO�LV�DOO�DERXW�UHVRXUFH�FRQWURO��&38��5$0��WLPH��FRQQHFWLRQV��DQG�VR�RQ��7KH
ZRUNHUV�SRRO�GHVLJQ�SDWWHUQ�KHOSV�XV�WR�GR�WKH�IROORZLQJ�

&RQWURO�DFFHVV�WR�VKDUHG�UHVRXUFHV�XVLQJ�TXRWDV
&UHDWH�D�OLPLWHG�DPRXQW�RI�*RURXWLQHV�SHU�DSS
3URYLGH�PRUH�SDUDOOHOLVP�FDSDELOLWLHV�WR�RWKHU�FRQFXUUHQW�VWUXFWXUHV

$�SRRO�RI�SLSHOLQHV
,Q�WKH�SUHYLRXV�FKDSWHU��ZH�VDZ�KRZ�WR�ZRUN�ZLWK�D�SLSHOLQH��1RZ�ZH�ZLOO�ODXQFK�D�ERXQGHG�QXPEHU
RI�WKHP�VR�WKDW�WKH�*R�VFKHGXOHU�FDQ�WU\�WR�SURFHVV�UHTXHVWV�LQ�SDUDOOHO��7KH�LGHD�KHUH�LV�WR�FRQWURO�WKH
QXPEHU�RI�*RURXWLQHV��VWRS�WKHP�JUDFHIXOO\�ZKHQ�WKH�DSS�KDV�ILQLVKHG��DQG�PD[LPL]H�SDUDOOHOLVP
XVLQJ�D�FRQFXUUHQW�VWUXFWXUH�ZLWKRXW�UDFH�FRQGLWLRQV�



7KH�SLSHOLQH�ZH�ZLOO�XVH�LV�VLPLODU�WR�WKH�RQH�ZH�XVHG�LQ�WKH�SUHYLRXV�FKDSWHU��ZKHUH�ZH�ZHUH
JHQHUDWLQJ�QXPEHUV��UDLVLQJ�WKHP�WR�WKH�SRZHU�RI����DQG�VXPPLQJ�WKH�ILQDO�UHVXOWV��,Q�WKLV�FDVH��ZH�DUH
JRLQJ�WR�SDVV�VWULQJV�WR�ZKLFK�ZH�ZLOO�DSSHQG�DQG�SUHIL[�GDWD�

$FFHSWDQFH�FULWHULD
,Q�EXVLQHVV�WHUPV��ZH�ZDQW�VRPHWKLQJ�WKDW�WHOOV�XV�WKDW��ZRUNHU�KDV�SURFHVVHG�D�UHTXHVW��D�SUHGHILQHG
HQGLQJ��DQG�LQFRPLQJ�GDWD�SDUVHG�WR�XSSHUFDVH�

��� :KHQ�PDNLQJ�D�UHTXHVW�ZLWK�D�VWULQJ�YDOXH��DQ\���LW�PXVW�EH�XSSHUFDVH�
��� 2QFH�WKH�VWULQJ�LV�XSSHUFDVH��D�SUHGHILQHG�WH[W�PXVW�EH�DSSHQGHG�WR�LW��7KLV�WH[W�VKRXOG�QRW�EH

XSSHUFDVH�
��� :LWK�WKH�SUHYLRXV�UHVXOW��WKH�ZRUNHU�,'�PXVW�EH�SUHIL[HG�WR�WKH�ILQDO�VWULQJ�
��� 7KH�UHVXOWLQJ�VWULQJ�PXVW�EH�SDVVHG�WR�D�SUHGHILQHG�KDQGOHU�

:H�KDYHQ
W�WDONHG�DERXW�KRZ�WR�GR�LW�WHFKQLFDOO\��MXVW�ZKDW�WKH�EXVLQHVV�ZDQWV��:LWK�WKH�HQWLUH
GHVFULSWLRQ��ZH
OO�DW�OHDVW�KDYH�ZRUNHUV��UHTXHVWV��DQG�KDQGOHUV�

,PSOHPHQWDWLRQ
7KH�YHU\�EHJLQQLQJ�LV�D�UHTXHVW�W\SH��$FFRUGLQJ�WR�WKH�GHVFULSWLRQ��LW�PXVW�KROG�WKH�VWULQJ�WKDW�ZLOO
HQWHU�WKH�SLSHOLQH�DV�ZHOO�DV�WKH�KDQGOHU�IXQFWLRQ�

������ZRUNHUVBSLSHOLQH�JR�ILOH�
����W\SH�5HTXHVW�VWUXFW�^�
����������'DWD����LQWHUIDFH^`�
����������+DQGOHU�5HTXHVW+DQGOHU�
����`�

:KHUH�LV�WKH�VWULQJ"�:H�KDYH�D�'DWD�ILHOG�RI�W\SH�LQWHUIDFH^`�VR�ZH�FDQ�XVH�LW�WR�SDVV�D�VWULQJ�
%\�XVLQJ�DQ�LQWHUIDFH��ZH�FDQ�UHXVH�WKLV�W\SH�IRU�D�VWULQJ��DQ�LQW��RU�D�VWUXFW�GDWD�W\SH��7KH
UHFHLYHU�LV�WKH�RQH�ZKR�PXVW�NQRZ�KRZ�WR�GHDO�ZLWK�WKH�LQFRPLQJ�LQWHUIDFH�

7KH�+DQGOHU�ILHOG�KDV�WKH�W\SH�5HTXHVW�KDQGOHU��ZKLFK�ZH�KDYHQ
W�GHILQHG�\HW�

W\SH�5HTXHVW+DQGOHU�IXQF�LQWHUIDFH^`��

$�UHTXHVW�KDQGOHU�LV�DQ\�IXQFWLRQ�WKDW�DFFHSWV�DQ�LQWHUIDFH�DV�LWV�ILUVW�DUJXPHQW��DQG�UHWXUQV�QRWKLQJ�
$JDLQ��ZH�VHH�WKH�LQWHUIDFH^`��ZKHUH�ZH�ZRXOG�XVXDOO\�VHH�D�VWULQJ��7KLV�LV�RQH�RI�WKH�UHFHLYHUV
ZH�PHQWLRQHG�SUHYLRXVO\��ZKLFK�ZH
OO�QHHG�WR�FDVW�WKH�LQFRPLQJ�UHVXOW�

6R��ZKHQ�VHQGLQJ�D�UHTXHVW��ZH�PXVW�ILOO�LW�ZLWK�VRPH�YDOXH�LQ�WKH�'DWD�ILHOG�DQG�LPSOHPHQW�D
KDQGOHU��IRU�H[DPSOH�

IXQF�1HZ6WULQJ5HTXHVW�V�VWULQJ��LG�LQW��ZJ�V\QF�:DLW*URXS��5HTXHVW�^�
����P\5HTXHVW�� �5HTXHVW^�
��������'DWD���+HOOR���+DQGOHU��IXQF�L�LQWHUIDFH^`�



��������^�
������������GHIHU�ZJ�'RQH���
������������V��RN�� �L��VWULQJ��
����������������LI��RN^�
��������������������ORJ�)DWDO��,QYDOLG�FDVWLQJ�WR�VWULQJ���
�����������������`�
�������������IPW�3ULQWOQ�V��
���������`�
����`�
`�

7KH�KDQGOHU�LV�GHILQHG�E\�XVLQJ�D�FORVXUH��:H�DJDLQ�FKHFN�WKH�W\SH�LI�WKH�LQWHUIDFH��DQG�ZH�GHIHU�WKH
FDOO�WR�WKH�'RQH���PHWKRG�DW�WKH�HQG���,Q�FDVH�RI�DQ�LPSURSHU�LQWHUIDFH��ZH�VLPSO\�SULQW�LWV�FRQWHQWV
DQG�UHWXUQ��,I�WKH�FDVWLQJ�LV�2.��ZH�DOVR�SULQW�WKHP��EXW�KHUH�LV�ZKHUH�ZH�ZLOO�XVXDOO\�GR�VRPHWKLQJ
ZLWK�WKH�UHVXOW�RI�WKH�RSHUDWLRQ��ZH�KDYH�WR�XVH�W\SH�FDVWLQJ�WR�UHWULHYH�WKH�FRQWHQWV�RI�WKH
LQWHUIDFH^`��ZKLFK�LV�D�VWULQJ���7KLV�PXVW�EH�GRQH�LQ�HYHU\�VWHS�LQ�WKH�SLSHOLQH��DOWKRXJK�LW�ZLOO
LQWURGXFH�D�ELW�RI�RYHUKHDG�

1RZ�ZH�QHHG�D�W\SH�WKDW�FDQ�KDQGOH�5HTXHVW�W\SHV��3RVVLEOH�LPSOHPHQWDWLRQV�DUH�YLUWXDOO\�LQILQLWH�
VR�LW�LV�EHWWHU�WR�GHILQH�DQ�LQWHUIDFH�ILUVW�

������ZRUNHU�JR�ILOH�
����W\SH�:RUNHU/DXQFKHU�LQWHUIDFH�^�
��������/DXQFK:RUNHU�LQ�FKDQ�5HTXHVW��
����`�

7KH�:RUNHU/DXQFKHU�LQWHUIDFH�PXVW�LPSOHPHQW�RQO\�WKH�/DXQFK:RUNHU�FKDQ�5HTXHVW��PHWKRG�
$Q\�W\SH�WKDW�LPSOHPHQWV�WKLV�LQWHUIDFH�ZLOO�KDYH�WR�UHFHLYH�D�FKDQQHO�RI�5HTXHVW�W\SH�WR�VDWLVI\�LW�
7KLV�FKDQQHO�RI�WKH�5HTXHVW�W\SH�LV�WKH�VLQJOH�HQWUDQFH�SRLQW�WR�WKH�SLSHOLQH�

7KH�GLVSDWFKHU

1RZ��WR�ODXQFK�ZRUNHUV�LQ�SDUDOOHO�DQG�KDQGOH�DOO�WKH�SRVVLEOH�LQFRPLQJ�FKDQQHOV��ZH
OO�QHHG
VRPHWKLQJ�OLNH�D�GLVSDWFKHU�

������GLVSDWFKHU�JR�ILOH�
����W\SH�'LVSDWFKHU�LQWHUIDFH�^�
��������/DXQFK:RUNHU�Z�:RUNHU/DXQFKHU��
��������0DNH5HTXHVW�5HTXHVW��
��������6WRS���
����`�

$�'LVSDWFKHU�LQWHUIDFH�FDQ�ODXQFK�DQ�LQMHFWHG�:RUNHU/DXQFKHUV�W\SH�LQ�LWV�RZQ�/DXQFK:RUNHU
PHWKRG��7KH�'LVSDWFKHU�LQWHUIDFH�PXVW�XVH�WKH�/DXQFK:RUNHU�PHWKRG�RI�DQ\�RI�WKH
:RUNHU/DXQFKHU�W\SHV�WR�LQLWLDOL]H�D�SLSHOLQH��7KLV�ZD\�ZH�FDQ�UHXVH�WKH�'LVSDWFKHU�LQWHUIDFH�WR
ODXQFK�PDQ\�W\SHV�RI�:RUNHU/DXQFKHUV�

:KHQ�XVLQJ�0DNH5HTXHVW�5HTXHVW���WKH�'LVSDWFKHU�LQWHUIDFH�H[SRVHV�D�QLFH�PHWKRG�WR�LQMHFW�D
QHZ�5HTXHVW�LQWR�WKH�ZRUNHUV�SRRO�



)LQDOO\��WKH�XVHU�PXVW�FDOO�VWRS�ZKHQ�DOO�*RURXWLQHV�PXVW�EH�ILQLVKHG��:H�PXVW�KDQGOH�JUDFHIXO
VKXWGRZQ�LQ�RXU�DSSV��DQG�ZH�ZDQW�WR�DYRLG�*RURXWLQH�OHDNV�

:H�KDYH�HQRXJK�LQWHUIDFHV��VR�OHW
V�VWDUW�ZLWK�WKH�GLVSDWFKHU�ZKLFK�LV�D�ELW�OHVV�FRPSOLFDWHG�

����W\SH�GLVSDWFKHU�VWUXFW�^�
��������LQ&K�FKDQ�5HTXHVW�
����`�

2XU�GLVSDWFKHU�VWUXFWXUH�VWRUHV�D�FKDQQHO�RI�5HTXHVW�W\SH�LQ�RQH�RI�LWV�ILHOGV��7KLV�LV�JRLQJ�WR�EH
WKH�VLQJOH�SRLQW�RI�HQWUDQFH�IRU�UHTXHVWV�LQ�DQ\�SLSHOLQH��:H�VDLG�WKDW�LW�PXVW�LPSOHPHQW�WKUHH�PHWKRGV�
DV�IROORZV�

����IXQF��G�GLVSDWFKHU��/DXQFK:RUNHU�LG�LQW��Z�:RUNHU/DXQFKHU��^�
��������Z�/DXQFK:RUNHU�G�LQ&K��
����`�
�
����IXQF��G�GLVSDWFKHU��6WRS��^�
��������FORVH�G�LQ&K��
����`�
�
����IXQF��G�GLVSDWFKHU��0DNH5HTXHVW�U�5HTXHVW��^�
��������G�LQ&K����U�
����`�

,Q�WKLV�H[DPSOH��WKH�'LVSDWFKHU�LQWHUIDFH�GRHVQ
W�QHHG�WR�GR�DQ\WKLQJ�VSHFLDO�WR�LWVHOI�EHIRUH
ODXQFKLQJ�D�ZRUNHU��VR�WKH�/DXQFK:RUNHU�PHWKRG�RQ�WKH�'LVSDWFKHU�VLPSO\�H[HFXWHV�WKH
/DXQFK:RUNHU�PHWKRG�RI�WKH�LQFRPLQJ�:RUNHU/DXQFKHU�ZKLFK�DOVR�KDV�D�/DXQFK:RUNHU�PHWKRG�WR
LQLWLDWH�LWVHOI��:H�KDYH�SUHYLRXVO\�GHILQHG�WKDW�D�:RUNHU/DXQFKHU�W\SH�QHHGV�DW�OHDVW�DQ�,'�DQG�D
FKDQQHO�IRU�LQFRPLQJ�UHTXHVWV��VR�WKDW
V�ZKDW�ZH�DUH�SDVVLQJ�WKURXJK�

,W�PD\�VHHP�XQQHFHVVDU\�WR�LPSOHPHQW�WKH�/DXQFK:RUNHU�PHWKRG�LQ�WKH�'LVSDWFKHU�LQWHUIDFH��,Q
GLIIHUHQW�VFHQDULRV��LW�FRXOG�EH�LQWHUHVWLQJ�WR�VDYH�UXQQLQJ�ZRUNHU�,'V�LQ�WKH�GLVSDWFKHU�WR�FRQWURO
ZKLFK�RQHV�DUH�XS�RU�GRZQ��WKH�LGHD�LV�WR�KLGH�ODXQFKLQJ�LPSOHPHQWDWLRQ�GHWDLOV��,Q�WKLV�FDVH��WKH
'LVSDWFKHU�LQWHUIDFH�LV�PHUHO\�DFWLQJ�DV�D�)DFDGH�GHVLJQ�SDWWHUQ�KLGLQJ�VRPH�LPSOHPHQWDWLRQ�GHWDLOV
IURP�WKH�XVHU�

7KH�VHFRQG�PHWKRG�LV�6WRS��,W�FORVHV�WKH�LQFRPLQJ�UHTXHVWV�FKDQQHO��SURYRNLQJ�D�FKDLQ�UHDFWLRQ��:H
VDZ�LQ�WKH�SLSHOLQH�H[DPSOH�WKDW��ZKHQ�FORVLQJ�WKH�LQFRPLQJ�FKDQQHO��HDFK�IRU�UDQJH�ORRS�ZLWKLQ�WKH
*RURXWLQHV�EUHDNV�DQG�WKH�*RURXWLQH�LV�DOVR�ILQLVKHG��,Q�WKLV�FDVH��ZKHQ�FORVLQJ�D�VKDUHG�FKDQQHO��LW
ZLOO�SURYRNH�WKH�VDPH�UHDFWLRQ��EXW�LQ�HYHU\�OLVWHQLQJ�*RURXWLQH��VR�DOO�SLSHOLQHV�ZLOO�EH�VWRSSHG�
&RRO��KXK"

5HTXHVW�LPSOHPHQWDWLRQ�LV�YHU\�VLPSOH��ZH�MXVW�SDVV�WKH�UHTXHVW�LQ�WKH�DUJXPHQW�WR�WKH�FKDQQHO�RI
LQFRPLQJ�UHTXHVWV��7KH�*RURXWLQH�ZLOO�EORFN�WKHUH�IRUHYHU�XQWLO�WKH�RSSRVLWH�HQG�RI�WKH�FKDQQHO
UHWULHYHV�WKH�UHTXHVW��)RUHYHU"�7KDW�VHHPV�OLNH�D�ORW�LI�VRPHWKLQJ�KDSSHQV��:H�FDQ�LQWURGXFH�D
WLPHRXW��DV�IROORZV�



����IXQF��G�GLVSDWFKHU��0DNH5HTXHVW�U�5HTXHVW��^�
��������VHOHFW�^�
��������FDVH�G�LQ&K����U��
��������FDVH���WLPH�$IWHU�WLPH�6HFRQG������
������������UHWXUQ�
��������`�
����`�

,I�\RX�UHPHPEHU�IURP�SUHYLRXV�FKDSWHUV��ZH�FDQ�XVH�VHOHFW�WR�FRQWURO�ZKLFK�RSHUDWLRQ�LV�SHUIRUPHG
RYHU�D�FKDQQHO��/LNH�D�VZLWFK�FDVH��MXVW�RQH�RSHUDWLRQ�FDQ�EH�H[HFXWHG��,Q�WKLV�FDVH��ZH�KDYH�WZR
GLIIHUHQW�RSHUDWLRQV��VHQGLQJ�DQG�UHFHLYLQJ�

7KH�ILUVW�FDVH�LV�D�VHQGLQJ�RSHUDWLRQ��WU\�WR�VHQG�WKLV��DQG�LW�ZLOO�EORFN�WKHUH�XQWLO�VRPHRQH�WDNHV�WKH
YDOXH�LQ�WKH�RSSRVLWH�VLGH�RI�WKH�FKDQQHO��1RW�D�KXJH�LPSURYHPHQW��WKHQ��7KH�VHFRQG�FDVH�LV�D
UHFHLYLQJ�RSHUDWLRQ��LW�ZLOO�EH�WULJJHUHG�DIWHU���VHFRQGV�LI�WKH�XSSHU�UHTXHVW�FDQ
W�EH�VHQW�VXFFHVVIXOO\�
DQG�WKH�IXQFWLRQ�ZLOO�UHWXUQ��,W�ZRXOG�EH�YHU\�FRQYHQLHQW�WR�UHWXUQ�DQ�HUURU�KHUH��EXW�WR�PDNH�WKLQJV
VLPSOH��ZH�ZLOO�OHDYH�LW�HPSW\

)LQDOO\��LQ�WKH�GLVSDWFKHU��IRU�FRQYHQLHQFH��ZH�ZLOO�GHILQH�D�'LVSDWFKHU�FUHDWRU�

����IXQF�1HZ'LVSDWFKHU�E�LQW��'LVSDWFKHU�^�
��������UHWXUQ�	GLVSDWFKHU^�
������������LQ&K�PDNH�FKDQ�5HTXHVW��E���
��������`�
����`�

%\�XVLQJ�WKLV�IXQFWLRQ�LQVWHDG�RI�FUHDWLQJ�WKH�GLVSDWFKHU�PDQXDOO\��ZH�FDQ�VLPSO\�DYRLG�VPDOO
PLVWDNHV��VXFK�DV�IRUJHWWLQJ�WR�LQLWLDOL]H�WKH�FKDQQHO�ILHOG��$V�\RX�FDQ�VHH��WKH�E�DUJXPHQW�UHIHUV�WR�WKH
EXIIHU�VL]H�LQ�WKH�FKDQQHO�

7KH�SLSHOLQH

6R��RXU�GLVSDWFKHU�LV�GRQH�DQG�ZH�QHHG�WR�GHYHORS�WKH�SLSHOLQH�GHVFULEHG�LQ�WKH�DFFHSWDQFH�FULWHULD�
)LUVW��ZH�QHHG�D�W\SH�WR�LPSOHPHQW�WKH�:RUNHU/DXQFKHU�W\SH�

������ZRUNHU�JR�ILOH�
����W\SH�3UHIIL[6XIIL[:RUNHU�VWUXFW�^�
��������LG�LQW�
��������SUHIL[6�VWULQJ�
��������VXIIL[6�VWULQJ�
����`�
�
����IXQF��Z�3UHIIL[6XIIL[:RUNHU��/DXQFK:RUNHU�L�LQW��LQ�FKDQ�5HTXHVW��^`�

7KH�3UHIIL[6XIIL[:RUNHU�YDULDEOH�VWRUHV�DQ�,'��D�VWULQJ�WR�SUHIL[��DQG�DQRWKHU�VWULQJ�WR�VXIIL[�WKH
LQFRPLQJ�GDWD�RI�WKH�5HTXHVW�W\SH��6R��WKH�YDOXHV�WR�SUHIL[�DQG�DSSHQG�ZLOO�EH�VWDWLF�LQ�WKHVH�ILHOGV�
DQG�ZH�ZLOO�WDNH�WKHP�IURP�WKHUH�

:H�ZLOO�LPSOHPHQW�WKH�/DXQFK:RUNHU�PHWKRG�ODWHU�DQG�EHJLQ�ZLWK�HDFK�VWHS�LQ�WKH�SLSHOLQH�



$FFRUGLQJ�WR�ILUVW�DFFHSWDQFH�FULWHULD��WKH�LQFRPLQJ�VWULQJ�PXVW�EH�XSSHUFDVH��6R��WKH�XSSHUFDVH
PHWKRG�ZLOO�EH�WKH�ILUVW�VWHS�LQ�RXU�SLSHOLQH�

����IXQF��Z�3UHIIL[6XIIL[:RUNHU��XSSHUFDVH�LQ���FKDQ�5HTXHVW����FKDQ�5HTXHVW�^�
��������RXW�� �PDNH�FKDQ�5HTXHVW��
�
��������JR�IXQF���^�
������������IRU�PVJ�� �UDQJH�LQ�^�
����������������V��RN�� �PVJ�'DWD��VWULQJ��
��������������
����������������LI��RN�^�
��������������������PVJ�KDQGOHU�QLO��
��������������������FRQWLQXH�
����������������`�
��������������
����������������PVJ�'DWD� �VWULQJV�7R8SSHU�V��
��������������
����������������RXW����PVJ�
������������`�
�
������������FORVH�RXW��
��������`���
�
��������UHWXUQ�RXW�
����`�

*RRG��$V�LQ�WKH�SUHYLRXV�FKDSWHU��D�VWHS�LQ�WKH�SLSHOLQH�DFFHSWV�D�FKDQQHO�RI�LQFRPLQJ�GDWD�DQG
UHWXUQV�D�FKDQQHO�RI�WKH�VDPH�W\SH��,W�KDV�D�YHU\�VLPLODU�DSSURDFK�WR�WKH�H[DPSOHV�ZH�GHYHORSHG�LQ�WKH
SUHYLRXV�FKDSWHU��7KLV�WLPH��WKRXJK��ZH�DUHQ
W�XVLQJ�SDFNDJH�IXQFWLRQV��DQG�XSSHUFDVH�LV�SDUW�RI�WKH
3UHIIL[6XIIL[:RUNHU�W\SH�DQG�WKH�LQFRPLQJ�GDWD�LV�D�VWUXFW�LQVWHDG�RI�DQ�LQW�

7KH�PVJ�YDULDEOH�LV�D�5HTXHVW�W\SH�DQG�LW�ZLOO�KDYH�D�KDQGOHU�IXQFWLRQ�DQG�GDWD�LQ�WKH�IRUP�RI�DQ
LQWHUIDFH��7KH�'DWD�ILHOG�VKRXOG�EH�D�VWULQJ��VR�ZH�W\SH�FDVW�LW�EHIRUH�XVLQJ�LW��:KHQ�W\SH�FDVWLQJ�D
YDOXH��ZH�ZLOO�UHFHLYH�WKH�VDPH�YDOXH�ZLWK�WKH�UHTXHVWHG�W\SH�DQG�D�WUXH�RU�IDOVH�IODJ��UHSUHVHQWHG
E\�WKH�RN�YDULDEOH���,I�WKH�RN�YDULDEOH�LV�IDOVH��WKH�FDVW�FRXOG�QRW�EH�GRQH�DQG�ZH�ZRQ
W�WKURZ�WKH
YDOXH�GRZQ�WKH�SLSHOLQH��:H�VWRS�WKLV�5HTXHVW�KHUH�E\�VHQGLQJ�D�QLO�WR�WKH�KDQGOHU��ZKLFK�ZLOO�DOVR
SURYRNH�D�W\SH�FDVWLQJ�HUURU��

2QFH�ZH�KDYH�D�QLFH�VWULQJ�LQ�WKH�V�YDULDEOH��ZH�FDQ�XSSHUFDVH�LW�DQG�VWRUH�LW�DJDLQ�LQ�WKH�'DWD�ILHOG
WR�VHQG�GRZQ�WKH�SLSHOLQH�WR�WKH�QH[W�VWHS��%H�DZDUH�WKDW�WKH�YDOXH�ZLOO�EH�VHQW�DV�DQ�LQWHUIDFH�DJDLQ�
VR�WKH�QH[W�VWHS�ZLOO�QHHG�WR�FDVW�LW�DJDLQ��7KLV�LV�WKH�GRZQVLGH�RI�XVLQJ�WKLV�DSSURDFK�

:LWK�WKH�ILUVW�VWHS�GRQH��OHW
V�FRQWLQXH�ZLWK�WKH�VHFRQG��$FFRUGLQJ�WR�WKH�VHFRQG�DFFHSWDQFH�FULWHULD
QRZ��D�SUHGHILQHG�WH[W�PXVW�EH�DSSHQGHG��7KLV�WH[W�LV�WKH�RQH�VWRUHG�LQ�WKH�VXIIL[6�ILHOG�

IXQF��Z�3UHIIL[6XIIL[:RUNHU��DSSHQG�LQ���FKDQ�5HTXHVW����FKDQ�5HTXHVW�^�
����RXW�� �PDNH�FKDQ�5HTXHVW��
����JR�IXQF���^�
��������IRU�PVJ�� �UDQJH�LQ�^�
��������XSSHUFDVH6WULQJ��RN�� �PVJ�'DWD��VWULQJ��



����������������
��������LI��RN�^�
������������PVJ�KDQGOHU�QLO��
������������FRQWLQXH�
������������`�
��������PVJ�'DWD� �IPW�6SULQWI���V�V���XSSHUFDVH6WULQJ��Z�VXIIL[6��
��������RXW����PVJ�
��������`�
��������FORVH�RXW��
����`���
����UHWXUQ�RXW�
`�

7KH�DSSHQG�IXQFWLRQ�KDV�WKH�VDPH�VWUXFWXUH�DV�WKH�XSSHUFDVH�IXQFWLRQ��,W�UHFHLYHV�DQG�UHWXUQV�D
FKDQQHO�RI�LQFRPLQJ�UHTXHVWV��DQG�ODXQFKHV�D�QHZ�*RURXWLQH�WKDW�LWHUDWHV�RYHU�WKH�LQFRPLQJ�FKDQQHO
XQWLO�LW�LV�FORVHG��:H�QHHG�WR�W\SH�FDVW�WKH�LQFRPLQJ�YDOXH��DV�PHQWLRQHG�SUHYLRXVO\�

,Q�WKLV�VWHS�LQ�WKH�SLSHOLQH�WKH�LQFRPLQJ�VWULQJ�LV�XSSHUFDVH��DIWHU�GRLQJ�D�W\SH�DVVHUWLRQ���7R�DSSHQG
DQ\�WH[W�WR�LW��ZH�MXVW�QHHG�WR�XVH�WKH�IPW�6SULQWI���IXQFWLRQ��DV�ZH�KDYH�GRQH�PDQ\�WLPHV�EHIRUH�
ZKLFK�IRUPDWV�D�QHZ�VWULQJ�ZLWK�WKH�SURYLGHG�GDWD��,Q�WKLV�FDVH��ZH�SDVV�WKH�YDOXH�RI�WKH�VXIIL[6
ILHOG�DV�WKH�VHFRQG�YDOXH��WR�DSSHQG�LW�WR�WKH�HQG�RI�WKH�VWULQJ�

-XVW�WKH�ODVW�VWHS�LQ�WKH�SLSHOLQH�LV�PLVVLQJ��WKH�SUHIL[�RSHUDWLRQ�

����IXQF��Z�3UHIIL[6XIIL[:RUNHU��SUHIL[�LQ���FKDQ�5HTXHVW��^�
��������JR�IXQF���^�
������������IRU�PVJ�� �UDQJH�LQ�^�
����������������XSSHUFDVHG6WULQJ:LWK6XIIL[��RN�� �PVJ�'DWD��VWULQJ��
��������������
����������������LI��RN�^�
��������������������PVJ�KDQGOHU�QLO��
��������������������FRQWLQXH�
����������������`�
�
����������������PVJ�KDQGOHU�IPW�6SULQWI���V�V���Z�SUHIL[6��
XSSHUFDVHG6WULQJ:LWK6XIIL[���
������������`�
��������`���
����`�

:KDW
V�FDOOLQJ�\RXU�DWWHQWLRQ�LQ�WKLV�IXQFWLRQ"�<HV��LW�GRHVQ
W�UHWXUQ�DQ\�FKDQQHO�QRZ��:H�FRXOG�KDYH
GRQH�WKLV�HQWLUH�SLSHOLQH�LQ�WZR�ZD\V��,�VXSSRVH�\RX�KDYH�UHDOL]HG�WKDW�ZH�KDYH�XVHG�D�)XWXUH
KDQGOHU�IXQFWLRQ�WR�H[HFXWH�ZLWK�WKH�ILQDO�UHVXOW�LQ�WKH�SLSHOLQH��$�VHFRQG�DSSURDFK�ZRXOG�EH�WR�SDVV�D
FKDQQHO�WR�UHWXUQ�WKH�GDWD�EDFN�WR�LWV�RULJLQ��,Q�VRPH�FDVHV��D�)XWXUH�ZRXOG�EH�HQRXJK��ZKLOH�LQ�RWKHUV
LW�FRXOG�EH�PRUH�FRQYHQLHQW�WR�SDVV�D�FKDQQHO�VR�WKDW�LW�FDQ�EH�FRQQHFWHG�WR�D�GLIIHUHQW�SLSHOLQH��IRU
H[DPSOH��

,Q�DQ\�FDVH��WKH�VWUXFWXUH�RI�D�VWHS�LQ�D�SLSHOLQH�PXVW�EH�YHU\�IDPLOLDU�WR�\RX�DOUHDG\��:H�FDVW�WKH
YDOXH��FKHFN�WKH�UHVXOW�RI�WKH�FDVWLQJ��DQG�VHQG�QLO�WR�WKH�KDQGOHU�LI�DQ\WKLQJ�ZHQW�ZURQJ��%XW��LQ�FDVH
HYHU\WKLQJ�ZDV�2.��WKH�ODVW�WKLQJ�WR�GR�LV�WR�IRUPDW�WKH�WH[W�DJDLQ�WR�SODFH�WKH�SUHIL[6�ILHOG�DW�WKH



EHJLQQLQJ�RI�WKH�WH[W��WR�VHQG�WKH�UHVXOWLQJ�VWULQJ�EDFN�WR�WKH�RULJLQ�E\�FDOOLQJ�WKH�UHTXHVW
V�KDQGOHU�

1RZ��ZLWK�RXU�ZRUNHU�DOPRVW�ILQLVKHG��ZH�FDQ�LPSOHPHQW�WKH�/DXQFK:RUNHU�PHWKRG�

����IXQF��Z�3UHIIL[6XIIL[:RUNHU��/DXQFK:RUNHU�LQ�FKDQ�5HTXHVW��^�
��������Z�SUHIL[�Z�DSSHQG�Z�XSSHUFDVH�LQ����
����`�

7KDW
V�DOO�IRU�ZRUNHUV��:H�VLPSO\�SDVV�WKH�UHWXUQLQJ�FKDQQHOV�WR�WKH�QH[W�VWHSV�LQ�WKH�3LSHOLQH��DV�ZH
GLG�LQ�WKH�SUHYLRXV�FKDSWHU��5HPHPEHU�WKDW�WKH�SLSHOLQH�LV�H[HFXWHG�IURP�LQVLGH�WR�RXWVLGH�RI�WKH�FDOOV�
6R��ZKDW
V�WKH�RUGHU�RI�H[HFXWLRQ�RI�DQ\�LQFRPLQJ�GDWD�WR�WKH�SLSHOLQH"

��� 7KH�GDWD�HQWHUV�WKH�SLSHOLQH�WKURXJK�WKH�*RURXWLQH�ODXQFKHG�LQ�WKH�XSSHUFDVH�PHWKRG�
��� 7KHQ��LW�JRHV�WR�WKH�*RURXWLQH�ODXQFKHG�LQ�DSSHQG�
��� )LQDOO\��LQ�HQWHUV�WKH�*RURXWLQH�ODXQFKHG�LQ�SUHIL[�PHWKRG��ZKLFK�GRHVQ
W�UHWXUQ�DQ\WKLQJ�EXW

H[HFXWHV�WKH�KDQGOHU�DIWHU�SUHIL[LQJ�WKH�LQFRPLQJ�VWULQJ�ZLWK�PRUH�GDWD�

1RZ�ZH�KDYH�D�IXOO�SLSHOLQH�DQG�D�GLVSDWFKHU�RI�SLSHOLQHV��7KH�GLVSDWFKHU�ZLOO�ODXQFK�DV�PDQ\
LQVWDQFHV�RI�WKH�SLSHOLQHV�DV�ZH�ZDQW�WR�URXWH�WKH�LQFRPLQJ�UHTXHVWV�WR�DQ\�DYDLODEOH�ZRUNHU�

,I�QRQH�RI�WKH�ZRUNHUV�WDNHV�WKH�UHTXHVW�ZLWKLQ���VHFRQGV��WKH�UHTXHVW�LV�ORVW�

/HW
V�XVH�WKLV�OLEUDU\�LQ�D�VPDOO�DSS�

$Q�DSS�XVLQJ�WKH�ZRUNHUV�SRRO
:H�ZLOO�ODXQFK�WKUHH�ZRUNHUV�RI�RXU�GHILQHG�SLSHOLQH��:H�XVH�WKH�1HZ'LVSDWFKHU�IXQFWLRQ�WR�FUHDWH
WKH�GLVSDWFKHU�DQG�WKH�FKDQQHO�WKDW�ZLOO�UHFHLYH�DOO�UHTXHVWV��7KLV�FKDQQHO�KDV�D�IL[HG�EXIIHU��ZKLFK
ZLOO�EH�DEOH�WR�VWRUH�XS�WR�����LQFRPLQJ�PHVVDJHV�EHIRUH�EORFNLQJ�

������ZRUNHUVBSLSHOLQH�JR�
����IXQF�PDLQ���^�
��������EXIIHU6L]H�� �����
��������YDU�GLVSDWFKHU�'LVSDWFKHU� �1HZ'LVSDWFKHU�EXIIHU6L]H��

7KHQ��ZH�ZLOO�ODXQFK�WKH�ZRUNHUV�E\�FDOOLQJ�WKH�/DXQFK:RUNHU�PHWKRG�LQ�WKH�'LVSDWFKHU�LQWHUIDFH
WKUHH�WLPHV�ZLWK�DQ�DOUHDG\�ILOOHG�:RUNHU/DXQFKHU�W\SH�

����ZRUNHUV�� ���
����IRU�L�� ����L���ZRUNHUV��L���^�
��������YDU�Z�:RUNHU/DXQFKHU� �	3UHIIL[6XIIL[:RUNHU^�
������������SUHIL[6��IPW�6SULQWI��:RUNHU,'���G��!����L���
������������VXIIL[6����:RUOG���
������������LG�L��
��������`�
��������GLVSDWFKHU�/DXQFK:RUNHU�Z��
����`�

(DFK�:RUNHU/DXQFKHU�W\SH�LV�DQ�LQVWDQFH�RI�3UHIIL[6XIIL[:RUNHU��7KH�SUHIL[�ZLOO�EH�D�VPDOO�WH[W



VKRZLQJ�WKH�ZRUNHU�,'�DQG�WKH�VXIIL[�WH[W�ZRUOG�

$W�WKLV�SRLQW��ZH�KDYH�WKUHH�ZRUNHUV�ZLWK�WKUHH�*RURXWLQHV��HDFK�UXQQLQJ�FRQFXUUHQWO\�DQG�ZDLWLQJ�IRU
PHVVDJHV�WR�DUULYH�

����UHTXHVWV�� ����
�
����YDU�ZJ�V\QF�:DLW*URXS�
����ZJ�$GG�UHTXHVWV��

:H�ZLOO�PDNH����UHTXHVWV��:H�DOVR�QHHG�D�:DLW*URXS�WR�SURSHUO\�V\QFKURQL]H�WKH�DSS�VR�WKDW�LW
GRHVQ
W�H[LW�WRR�HDUO\��<RX�FDQ�ILQG�\RXUVHOI�XVLQJ�:DLW*URXSV�TXLWH�D�ORW�ZKHQ�GHDOLQJ�ZLWK
FRQFXUUHQW�DSSOLFDWLRQV��)RU����UHTXHVWV��ZH
OO�QHHG�WR�ZDLW�IRU����FDOOV�WR�WKH�'RQH���PHWKRG��VR�ZH
FDOO�WKH�$GG���PHWKRG�ZLWK�D�GHOWD�RI�����,W
V�FDOOHG�GHOWD�EHFDXVH�\RX�FDQ�DOVR�SDVV�D����ODWHU�WR
OHDYH�LW�LQ�ILYH�UHTXHVWV��,Q�VRPH�VLWXDWLRQV��LW�FDQ�EH�XVHIXO�

����IRU�L�� ����L���UHTXHVWV��L���^�
��������UHT�� �1HZ6WULQJ5HTXHVW���0VJBLG���G���!�+HOOR���L��	ZJ��
��������GLVSDWFKHU�0DNH5HTXHVW�UHT��
����`�
�
����GLVSDWFKHU�6WRS���
�
����ZJ�:DLW���
`

7R�PDNH�UHTXHVWV��ZH�ZLOO�LWHUDWH�D�IRU�ORRS��)LUVW��ZH�FUHDWH�D�5HTXHVW�XVLQJ�WKH�IXQFWLRQ
1HZ6WULQJ5HTXHVW�WKDW�ZH�ZURWH�DW�WKH�EHJLQQLQJ�RI�WKH�,PSOHPHQWDWLRQ�VHFWLRQ��,Q�WKLV�YDOXH��WKH
'DWD�ILHOG�ZLOO�EH�WKH�WH[W�ZH
OO�SDVV�GRZQ�WKH�SLSHOLQH��DQG�LW�ZLOO�EH�WKH�WH[W�WKDW�LV��LQ�WKH�PLGGOH�
RI�WKH�DSSHQGLQJ�DQG�VXIIL[LQJ�RSHUDWLRQ��,Q�WKLV�FDVH��ZH�ZLOO�VHQG�WKH�PHVVDJH�QXPEHU�DQG�WKH�ZRUG
KHOOR�

2QFH�ZH�KDYH�D�UHTXHVW��ZH�FDOO�WKH�0DNH5HTXHVW�PHWKRG�ZLWK�LW��$IWHU�DOO�UHTXHVWV�KDYH�EHHQ�GRQH�
ZH�VWRS�WKH�GLVSDWFKHU�WKDW��DV�H[SODLQHG�SUHYLRXVO\��ZLOO�SURYRNH�D�FKDLQ�UHDFWLRQ�WKDW�ZLOO�VWRS�DOO
*RURXWLQHV�LQ�WKH�SLSHOLQH�

)LQDOO\��ZH�ZDLW�IRU�WKH�JURXS�VR�WKDW�DOO�FDOOV�WR�WKH�'RQH���PHWKRG�DUH�UHFHLYHG��ZKLFK�VLJQDOV�WKDW
DOO�RSHUDWLRQV�KDYH�EHHQ�ILQLVKHG��,W
V�WLPH�WR�WU\�LW�RXW�

����JR�UXQ�
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/HW
V�DQDO\]H�WKH�ILUVW�PHVVDJH�

��� 7KLV�ZRXOG�EH�]HUR��VR�WKH�PHVVDJH�VHQW�LV��0VJBLG������!�+HOOR�
��� 7KHQ��WKH�WH[W�LV�XSSHUFDVHG��VR�QRZ�ZH�KDYH��06*B,'������!�+(//2�
��� $IWHU�XSSHUFDVLQJ�DQ�DSSHQG�RSHUDWLRQ�ZLWK�WKH�WH[W�ZRUOG��QRWH�WKH�VSDFH�DW�WKH�EHJLQQLQJ�RI�WKH

WH[W��LV�GRQH��7KLV�ZLOO�JLYH�XV�WKH�WH[W��06*B,'������!�+(//2�:RUOG�
��� )LQDOO\��WKH�WH[W�:RUNHU,'�����LQ�WKLV�FDVH��WKH�ILUVW�ZRUNHU�WRRN�WKH�WDVN��EXW�LW�FRXOG�EH�DQ\�RI

WKHP��LV�DSSHQGHG�WR�WKH�WH[W�IURP�VWHS���WR�JLYH�XV�WKH�IXOO�UHWXUQHG�PHVVDJH��:RUNHU,'�����!
�06*B,'������!�+(//2�:RUOG�

1R�WHVWV"
&RQFXUUHQW�DSSOLFDWLRQV�DUH�GLIILFXOW�WR�WHVW��HVSHFLDOO\�LI�\RX�DUH�GRLQJ�QHWZRUNLQJ�RSHUDWLRQV��,W�FDQ
EH�GLIILFXOW��DQG�FRGH�FDQ�FKDQJH�D�ORW�MXVW�WR�WHVW�LW��,Q�DQ\�FDVH��LW�LV�QRW�MXVWLILDEOH�WR�QRW�SHUIRUP
WHVWV��,Q�WKLV�FDVH��LW�LV�QRW�HVSHFLDOO\�GLIILFXOW�WR�WHVW�RXU�VPDOO�DSS��&UHDWH�D�WHVW�DQG�FRS\�SDVWH�WKH
FRQWHQWV�RI�WKH�PDLQ�IXQFWLRQ�WKHUH�

��ZRUNHUVBSLSHOLQH�JR�ILOH�
SDFNDJH�PDLQ�
�
LPSRUW��WHVWLQJ��
�
IXQF�7HVWB'LVSDWFKHU�W�WHVWLQJ�7�^�
������SDVWHG�FRGH�IURP�PDLQ�IXQFWLRQ�
����EXIIHU6L]H�� ����
���
����YDU�GLVSDWFKHU�'LVSDWFKHU� �1HZ'LVSDWFKHU�EXIIHU6L]H�
���
����ZRUNHUV�� ��
���
����IRU�L�� ����L���ZRUNHUV��L���
����^
��������
��������YDU�Z�:RUNHU/DXQFKHU� �	3UHIIL[6XIIL[:RUNHU^
���������������
������������SUHIL[6��IPW�6SULQWI��:RUNHU,'���G��!����L���
VXIIL[6����:RUOG���
LG��L�
`
��������
��������GLVSDWFKHU�/DXQFK:RUNHU�Z�
���
����`
���
������6LPXODWH�5HTXHVWV
���
����UHTXHVWV�� ���
���



����YDU�ZJ�
����V\QF�:DLW*URXS
���
����ZJ�$GG�UHTXHVWV��
`�

1RZ�ZH�KDYH�WR�UHZULWH�RXU�KDQGOHU�WR�WHVW�WKDW�WKH�UHWXUQHG�FRQWHQWV�DUH�WKH�RQHV�ZH�DUH�H[SHFWLQJ�
*R�WR�WKH�IRU�ORRS�WR�PRGLI\�WKH�IXQFWLRQ�WKDW�ZH�DUH�SDVVLQJ�DV�D�KDQGOHU�RQ�HDFK�5HTXHVW�

IRU�L�� ����L���UHTXHVWV��L���^�
����UHT�� �5HTXHVW^�
��������'DWD��IPW�6SULQWI���0VJBLG���G���!�+HOOR���L���
��������KDQGOHU��IXQF�L�LQWHUIDFH^`��
��������^�
������������V��RN�� �L��VWULQJ��
������������GHIHU�ZJ�'RQH���
������������LI��RN�
������������^
��������������������
����������������W�)DLO��
����������������
������������`
����������������
������������RN��HUU�� �UHJH[S�0DWFK�
C:RUNHU,'?��?G��?!�?�06*B,'��?G?���!�>$�=@?V:RUOGC�
�>@E\WH�V��

��������
������������LI��RN�__�HUU�� �QLO�^
��������������������
����������������W�)DLO��
����������������
������������`�
��������`��
����`�
����GLVSDWFKHU�0DNH5HTXHVW�UHT��
`�

:H�DUH�JRLQJ�WR�XVH�UHJXODU�H[SUHVVLRQV�WR�WHVW�WKH�EXVLQHVV��,I�\RX�DUH�QRW�IDPLOLDU�ZLWK�UHJXODU
H[SUHVVLRQV��WKH\�DUH�D�TXLWH�SRZHUIXO�IHDWXUH�WKDW�KHOS�\RX�WR�PDWFK�FRQWHQW�ZLWKLQ�D�VWULQJ��,I�\RX
UHPHPEHU�LQ�RXU�H[HUFLVHV�ZKHQ�ZH�ZHUH�XVLQJ�WKH�VWULQJV�SDFNDJH��&RQWDLQV�LV�WKH�IXQFWLRQ�WR
ILQG�D�WH[W�LQVLGH�D�VWULQJ��:H�FDQ�DOVR�GR�LW�ZLWK�UHJXODU�H[SUHVVLRQV�

7KH�SUREOHP�LV�WKDW�UHJXODU�H[SUHVVLRQV�DUH�TXLWH�H[SHQVLYH�DQG�FRQVXPH�D�ORW�RI�UHVRXUFHV�

:H�DUH�XVLQJ�WKH�0DWFK�IXQFWLRQ�RI�WKH�UHJH[S�SDFNDJH�WR�SURYLGH�D�WHPSODWH�WR�PDWFK��2XU�WHPSODWH
LV�:RUNHU,'?��?G��!�?�06*B,'��?G?���!�>$�=@?V:RUOG��ZLWKRXW�TXRWHV���6SHFLILFDOO\��LW
GHVFULEHV�WKH�IROORZLQJ�

$�VWULQJ�WKDW�KDV�WKH�FRQWHQW�:RUNHU,'��?G��!��06*B,'��?G���KHUH��?G�LQGLFDWHV�DQ\
GLJLW�ZULWWHQ�]HUR�RU�PRUH�WLPHV��VR�LW�ZLOO�PDWFK�:RUNHU,'������!��06*B,'�����DQG



�:RUNHU,'�����!��06*B,'�����
�?���!�>$�=@?V:RUOG���SDUHQWKHVHV�PXVW�EH�HVFDSHG�XVLQJ�EDFNVODVKHV������PHDQV�DQ\
XSSHUFDVH�FKDUDFWHU�ZULWWHQ�]HUR�RU�PRUH�WLPHV��VR��?V��LV�D�ZKLWH�VSDFH�DQG�LW�PXVW�ILQLVK�ZLWK
WKH�WH[W�:RUOG��VR����!�+(//2�:RUOG��ZLOO�PDWFK��EXW����!�+HOOR�:RUOG��ZRQ
W��EHFDXVH
�+HOOR�PXVW�EH�DOO�XSSHUFDVH�

5XQQLQJ�WKLV�WHVW�JLYHV�XV�WKH�IROORZLQJ�RXWSXW�

JR�WHVW��Y��
   �581���7HVWB'LVSDWFKHU
����3$66��7HVWB'LVSDWFKHU������V�
3$66
RN

1RW�EDG��EXW�ZH�DUHQ
W�WHVWLQJ�WKDW�FRGH�LV�EHLQJ�H[HFXWHG�FRQFXUUHQWO\��VR�WKLV�LV�PRUH�D�EXVLQHVV�WHVW
WKDQ�D�XQLW�WHVW��&RQFXUUHQF\�WHVWLQJ�ZRXOG�IRUFH�XV�WR�ZULWH�WKH�FRGH�LQ�D�FRPSOHWHO\�GLIIHUHQW�PDQQHU
WR�FKHFN�WKDW�LW�LV�FUHDWLQJ�WKH�SURSHU�DPRXQW�RI�*RURXWLQHV�DQG�WKH�SLSHOLQH�LV�IROORZLQJ�WKH�H[SHFWHG
ZRUNIORZ��7KLV�LV�QRW�EDG��EXW�LW
V�TXLWH�FRPSOH[��DQG�RXWVLGH�RI�WKH�FRQWH[W�RI�WKLV�ERRN�

:UDSSLQJ�XS�WKH�:RUNHU�SRRO
:LWK�WKH�ZRUNHUV�SRRO��ZH�KDYH�RXU�ILUVW�FRPSOH[�FRQFXUUHQW�DSSOLFDWLRQ�WKDW�FDQ�EH�XVHG�LQ�UHDO�
ZRUOG�SURGXFWLRQ�V\VWHPV��,W�DOVR�KDV�URRP�WR�LPSURYH��EXW�LW�LV�D�YHU\�JRRG�GHVLJQ�SDWWHUQ�WR�EXLOG
FRQFXUUHQW�ERXQGHG�DSSV�

,W�LV�NH\�WKDW�ZH�DOZD\V�KDYH�WKH�QXPEHU�RI�*RURXWLQHV�WKDW�DUH�EHLQJ�ODXQFKHG�XQGHU�FRQWURO��:KLOH
LW
V�HDV\�WR�ODXQFK�WKRXVDQGV�WR�DFKLHYH�PRUH�SDUDOOHOLVP�LQ�DQ�DSS��ZH�PXVW�EH�YHU\�FDUHIXO�WKDW�WKH\
GRQ
W�KDYH�FRGH�WKDW�FDQ�KDQJ�WKHP�LQ�DQ�LQILQLWH�ORRS��WRR�

:LWK�WKH�ZRUNHUV�SRRO��ZH�FDQ�QRZ�IUDJPHQW�D�VLPSOH�RSHUDWLRQ�LQ�PDQ\�SDUDOOHO�WDVNV��7KLQN�DERXW
LW��WKLV�FRXOG�DFKLHYH�WKH�VDPH�UHVXOW�ZLWK�RQH�VLPSOH�FDOO�WR�IPW�3ULQWI��EXW�ZH�KDYH�GRQH�D
SLSHOLQH�ZLWK�LW��WKHQ��ZH�ODXQFKHG�IHZ�LQVWDQFHV�RI�WKLV�SLSHOLQH�DQG�ILQDOO\��GLVWULEXWHG�WKH�ZRUNORDG
EHWZHHQ�DOO�WKRVH�SLSHV�



&RQFXUUHQW�3XEOLVK�6XEVFULEHU�GHVLJQ�SDWWHUQ
,Q�WKLV�VHFWLRQ��ZH�ZLOO�LPSOHPHQW�WKH�2EVHUYHU�GHVLJQ�SDWWHUQ�WKDW�ZH�VKRZHG�SUHYLRXVO\�RQ
%HKDYLRUDO�SDWWHUQV��EXW�ZLWK�D�FRQFXUUHQW�VWUXFWXUH�DQG�WKUHDG�VDIHW\�

'HVFULSWLRQ
,I�\RX�UHPHPEHU�IURP�WKH�SUHYLRXV�H[SODQDWLRQ��WKH�2EVHUYHU�SDWWHUQ�PDLQWDLQV�D�OLVW�RI�REVHUYHUV�RU
VXEVFULEHUV�WKDW�ZDQW�WR�EH�QRWLILHG�RI�D�SDUWLFXODU�HYHQW��,Q�WKLV�FDVH��HDFK�VXEVFULEHU�LV�JRLQJ�WR�UXQ
LQ�D�GLIIHUHQW�*RURXWLQH�DV�ZHOO�DV�WKH�SXEOLVKHU��:H�ZLOO�KDYH�QHZ�SUREOHPV�ZLWK�EXLOGLQJ�WKLV
VWUXFWXUH�

1RZ��WKH�DFFHVV�WR�WKH�OLVW�RI�VXEVFULEHUV�PXVW�EH�VHULDOL]HG��,I�ZH�DUH�UHDGLQJ�WKH�OLVW�ZLWK�RQH
*RURXWLQH��ZH�FDQQRW�EH�UHPRYLQJ�D�VXEVFULEHU�IURP�LW�RU�ZH�ZLOO�KDYH�D�UDFH�
:KHQ�D�VXEVFULEHU�LV�UHPRYHG��WKH�VXEVFULEHU
V�*RURXWLQH�PXVW�EH�FORVHG�WRR��RU�LW�ZLOO�NHHS
LWHUDWLQJ�IRUHYHU�DQG�ZH�ZLOO�UXQ�LQWR�*RURXWLQH�OHDNV�
:KHQ�VWRSSLQJ�WKH�SXEOLVKHU��DOO�VXEVFULEHUV�PXVW�VWRS�WKHLU�*RURXWLQHV��WRR�

2EMHFWLYHV
7KH�REMHFWLYHV�RI�WKLV�SXEOLVK�VXEVFULEHU�DUH�WKH�VDPH�DV�WKH�RQHV�ZH�ZURWH�RQ�WKH�2EVHUYHU�SDWWHUQ�
7KH�GLIIHUHQFH�KHUH�LV�WKH�ZD\�ZH�ZLOO�GHYHORS�LW��7KH�LGHD�LV�WR�PDNH�D�FRQFXUUHQW�VWUXFWXUH�WR
DFKLHYH�WKH�VDPH�IXQFWLRQDOLW\��ZKLFK�LV�DV�IROORZV�

3URYLGLQJ�DQ�HYHQW�GULYHQ�DUFKLWHFWXUH�ZKHUH�RQH�HYHQW�FDQ�WULJJHU�RQH�RU�PRUH�DFWLRQV
8QFRXSOLQJ�WKH�DFWLRQV�WKDW�DUH�SHUIRUPHG�IURP�WKH�HYHQW�WKDW�WULJJHUV�WKHP
3URYLGLQJ�PRUH�WKDQ�RQH�VRXUFH�HYHQW�WKDW�WULJJHUV�WKH�VDPH�DFWLRQ

7KH�LGHD�LV�WR�XQFRXSOH�VHQGHUV�IURP�UHFHLYHUV��KLGLQJ�IURP�WKH�VHQGHU�WKH�LGHQWLW\�RI�WKH�UHFHLYHUV
WKDW�ZLOO�SURFHVV�LWV�HYHQW��DQG�KLGLQJ�WKH�UHFHLYHUV�IURP�WKH�QXPEHU�RI�VHQGHUV�WKDW�FDQ�FRPPXQLFDWH
ZLWK�WKHP�

,Q�SDUWLFXODU��LI�,�GHYHORS�D�FOLFN�LQ�D�EXWWRQ�LQ�VRPH�DSSOLFDWLRQ��LW�FRXOG�GR�VRPHWKLQJ��VXFK�DV�ORJ�XV
LQ�VRPHZKHUH���:HHNV�ODWHU��ZH�PLJKW�GHFLGH�WR�PDNH�LW�VKRZ�D�SRSXS��WRR��,I��HYHU\�WLPH�ZH�ZDQW�WR
DGG�VRPH�IXQFWLRQDOLW\�WR�WKLV�EXWWRQ��ZH�KDYH�WR�FKDQJH�WKH�FRGH�ZKHUH�LW�KDQGOHV�WKH�FOLFN�DFWLRQ�
WKDW�IXQFWLRQ�ZLOO�EHFRPH�KXJH�DQG�QRW�YHU\�SRUWDEOH�WR�RWKHU�SURMHFWV��,I�ZH�XVH�D�SXEOLVKHU�DQG�RQH
REVHUYHU�IRU�HYHU\�DFWLRQ��WKH�FOLFN�IXQFWLRQ�RQO\�QHHGV�WR�SXEOLVK�RQH�VLQJOH�HYHQW�XVLQJ�D�SXEOLVKHU�
DQG�ZH�ZLOO�MXVW�ZULWH�VXEVFULEHUV�WR�WKLV�HYHQW�HYHU\�WLPH�ZH�ZDQW�WR�LPSURYH�WKH�IXQFWLRQDOLW\��7KLV
LV�HVSHFLDOO\�LPSRUWDQW�LQ�DSSOLFDWLRQV�ZLWK�XVHU�LQWHUIDFHV�ZKHUH�PDQ\�WKLQJV�WR�GR�LQ�D�VLQJOH�8,
DFWLRQ�FDQ�VORZ�WKH�UHVSRQVLYHQHVV�RI�DQ�LQWHUIDFH��FRPSOHWHO\�GHVWUR\LQJ�WKH�XVHU�H[SHULHQFH�

%\�XVLQJ�D�FRQFXUUHQW�VWUXFWXUH�WR�GHYHORS�WKH�2EVHUYHU�SDWWHUQ��D�8,�FDQQRW�IHHO�DOO�WKH�WDVNV�WKDW�DUH
EHLQJ�H[HFXWHG�LQ�WKH�EDFNJURXQG�LI�D�FRQFXUUHQW�VWUXFWXUH�LV�GHILQHG�DQG�WKH�GHYLFH�DOORZV�XV�WR
H[HFXWH�SDUDOOHO�WDVNV�



([DPSOH���D�FRQFXUUHQW�QRWLILHU
:H�ZLOO�GHYHORS�D�QRWLILHU�VLPLODU�WR�WKH�RQH�ZH�GHYHORSHG�LQ��&KDSWHU����%HKDYLRUDO�3DWWHUQV��
9LVLWRU��6WDWH��0HGLDWRU��DQG�2EVHUYHU�'HVLJQ�3DWWHUQV��7KLV�LV�WR�IRFXV�RQ�WKH�FRQFXUUHQW�QDWXUH�RI
WKH�VWUXFWXUH�LQVWHDG�RI�GHWDLOLQJ�WRR�PDQ\�WKLQJV�WKDW�KDYH�DOUHDG\�EHHQ�H[SODLQHG��:H�KDYH
GHYHORSHG�DQ�REVHUYHU�DOUHDG\��VR�ZH�DUH�IDPLOLDU�ZLWK�WKH�FRQFHSW�

7KLV�SDUWLFXODU�QRWLILHU�ZLOO�ZRUN�E\�SDVVLQJ�DURXQG�LQWHUIDFH^`�YDOXHV��OLNH�LQ�WKH�ZRUNHUV�SRRO
H[DPSOH��7KLV�ZD\��ZH�FDQ�XVH�LW�IRU�PRUH�WKDQ�D�VLQJOH�W\SH�E\�LQWURGXFLQJ�VRPH�RYHUKHDG�ZKHQ
FDVWLQJ�RQ�WKH�UHFHLYHU�

:H�ZLOO�ZRUN�ZLWK�WZR�LQWHUIDFHV�QRZ��)LUVW��D�6XEVFULEHU�LQWHUIDFH�

����W\SH�6XEVFULEHU�LQWHUIDFH�^�
��������1RWLI\�LQWHUIDFH^`��HUURU�
��������&ORVH���
����`�

/LNH�LQ�WKH�SUHYLRXV�H[DPSOH��LW�PXVW�KDYH�D�1RWLI\�PHWKRG�LQ�WKH�6XEVFULEHU�LQWHUIDFH�RI�QHZ
HYHQWV��7KLV�LV�WKH�1RWLI\�PHWKRG�WKDW�DFFHSWV�DQ�LQWHUIDFH^`�YDOXH�DQG�UHWXUQV�DQ�HUURU��7KH
&ORVH���PHWKRG��KRZHYHU��LV�QHZ��DQG�LW�PXVW�WULJJHU�ZKDWHYHU�DFWLRQV�DUH�QHHGHG�WR�VWRS�WKH
*RURXWLQH�ZKHUH�WKH�VXEVFULEHU�LV�OLVWHQLQJ�IRU�QHZ�HYHQWV�

7KH�VHFRQG�DQG�ILQDO�LQWHUIDFH�LV�WKH�3XEOLVKHU�LQWHUIDFH�

����W\SH�3XEOLVKHU�LQWHUIDFH�^�
��������VWDUW���
��������$GG6XEVFULEHU&K���FKDQ���6XEVFULEHU�
��������5HPRYH6XEVFULEHU&K���FKDQ���6XEVFULEHU�
��������3XEOLVKLQJ&K���FKDQ���LQWHUIDFH^`�
��������6WRS���
����`�

7KH�3XEOLVKHU�LQWHUIDFH�KDV�WKH�VDPH�DFWLRQV�ZH�DOUHDG\�NQRZ�IRU�D�SXEOLVKHU�EXW�WR�ZRUN�ZLWK
FKDQQHOV��7KH�$GG6XEVFULEHU&K�DQG�5HPRYH6XEVFULEHU&K�PHWKRGV�DFFHSWV�D�6XEVFULEHU
LQWHUIDFH��DQ\�W\SH�WKDW�VDWLVILHV�WKH�6XEVFULEHU�LQWHUIDFH���,W�PXVW�KDYH�D�PHWKRG�WR�SXEOLVK
PHVVDJHV�DQG�D�6WRS�PHWKRG�WR�VWRS�WKHP�DOO��SXEOLVKHU�DQG�VXEVFULEHU�*RURXWLQHV�

$FFHSWDQFH�FULWHULD
5HTXLUHPHQWV�EHWZHHQ�WKLV�H[DPSOH�DQG�WKH�RQH�LQ�WKH�&KDSWHU�����%HKDYLRUDO�SDWWHUQV���9LVLWRU�
6WDWH��0HGLDWRU��DQG�2EVHUYHU�'HVLJQ�3DWWHUQV�PXVW�QRW�FKDQJH��7KH�REMHFWLYH�LQ�ERWK�H[DPSOHV�LV
WKH�VDPH�VR�WKH�UHTXLUHPHQWV�PXVW�DOVR�EH�WKH�VDPH��,Q�WKLV�FDVH��RXU�UHTXLUHPHQWV�DUH�WHFKQLFDO��VR
ZH�DFWXDOO\�QHHG�WR�DGG�VRPH�PRUH�DFFHSWDQFH�FULWHULD�

��� :H�PXVW�KDYH�D�SXEOLVKHU�ZLWK�D�3XEOLVKLQJ&K�PHWKRG�WKDW�UHWXUQV�D�FKDQQHO�WR�VHQG�PHVVDJHV
WKURXJK�DQG�WULJJHUV�D�1RWLI\�PHWKRG�RQ�HYHU\�REVHUYHU�VXEVFULEHG�



��� :H�PXVW�KDYH�D�PHWKRG�WR�DGG�QHZ�VXEVFULEHUV�WR�WKH�SXEOLVKHU�
��� :H�PXVW�KDYH�D�PHWKRG�WR�UHPRYH�QHZ�VXEVFULEHUV�IURP�WKH�SXEOLVKHU�
��� :H�PXVW�KDYH�D�PHWKRG�WR�VWRS�D�VXEVFULEHU�
��� :H�PXVW�KDYH�D�PHWKRG�WR�VWRS�D�3XEOLVKHU�LQWHUIDFH�WKDW�ZLOO�DOVR�VWRS�DOO�VXEVFULEHUV�
��� $OO�LQWHU�*RURXWLQH�FRPPXQLFDWLRQ�PXVW�EH�V\QFKURQL]HG�VR�WKDW�QR�*RURXWLQH�LV�ORFNHG�ZDLWLQJ

IRU�D�UHVSRQVH��,Q�VXFK�FDVHV��DQ�HUURU�LV�UHWXUQHG�DIWHU�WKH�VSHFLILHG�WLPHRXW�SHULRG�KDV�SDVVHG�

:HOO��WKHVH�FULWHULD�VHHP�TXLWH�GDXQWLQJ��:H�KDYH�OHIW�RXW�VRPH�UHTXLUHPHQWV�WKDW�ZRXOG�DGG�HYHQ
PRUH�FRPSOH[LW\��VXFK�DV�UHPRYLQJ�QRQ�UHVSRQGLQJ�VXEVFULEHUV�RU�FKHFNV�WR�PRQLWRU�WKDW�WKH
SXEOLVKHU�*RURXWLQH�LV�DOZD\V�RQ�

8QLW�WHVW
:H�KDYH�PHQWLRQHG�SUHYLRXVO\�WKDW�WHVWLQJ�FRQFXUUHQW�DSSOLFDWLRQV�FDQ�EH�GLIILFXOW��:LWK�WKH�FRUUHFW
PHFKDQLVP��LW�VWLOO�FDQ�EH�GRQH��VR�OHW
V�VHH�KRZ�PXFK�ZH�FDQ�WHVW�ZLWKRXW�ELJ�KHDGDFKHV�

7HVWLQJ�VXEVFULEHU

6WDUWLQJ�ZLWK�VXEVFULEHUV��ZKLFK�VHHP�WR�KDYH�D�PRUH�HQFDSVXODWHG�IXQFWLRQDOLW\��WKH�ILUVW�VXEVFULEHU
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ZH�SDVV�WKH�FRQWHQWV�RI�S�DV�D�VWULQJ��UHPHPEHU�WKDW�ZH�DOZD\V�QHHG�WR�UHWXUQ�WKH�E\WHV�UHDG�DQG�DQ
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XQZDQWHG�GHDGORFNV�VR�WKH�ILUVW�WKLQJ�WR�GHILQH�LV�D�SDQLF�KDQGOHU�IRU�FDVHV�VXFK�DV��VHQGLQJ�WR�FORVH
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��������VWRS��������FKDQ�VWUXFW^`�
����`�
�
����IXQF��S�SXEOLVKHU��$GG6XEVFULEHU&K���FKDQ���6XEVFULEHU�^�
��������UHWXUQ�QLO�
����`�
�
����IXQF��S�SXEOLVKHU��5HPRYH6XEVFULEHU&K���FKDQ���6XEVFULEHU�^�
��������UHWXUQ�QLO�
����`�
�
����IXQF��S�SXEOLVKHU��3XEOLVKLQJ&K���FKDQ���LQWHUIDFH^`�^�
��������UHWXUQ�QLO�
����`�
�
����IXQF��S�SXEOLVKHU��6WRS��^`�

:LWK�WKLV�HPSW\�LPSOHPHQWDWLRQ��QRWKLQJ�JRRG�FDQ�KDSSHQ�ZKHQ�UXQQLQJ�WKH�WHVWV�

JR�WHVW��FRYHU��Y��UXQ 7HVW3XEOLVKHU��
DWDO�HUURU��DOO�JRURXWLQHV�DUH�DVOHHS���GHDGORFN�
JRURXWLQH���>FKDQ�UHFHLYH@�
WHVWLQJ��7��5XQ��[F�������F����[����F����[G���[����D����[F������G���
�������XVU�ORFDO�JR�VUF�WHVWLQJ�WHVWLQJ�JR�������[��G
WHVWLQJ�5XQ7HVWV�IXQF���[F�������F��
�������XVU�ORFDO�JR�VUF�WHVWLQJ�WHVWLQJ�JR�������[��
WHVWLQJ�W5XQQHU��[F�������F����[F������H���
�������XVU�ORFDO�JR�VUF�WHVWLQJ�WHVWLQJ�JR�������[��
WHVWLQJ�5XQ7HVWV��[����E����[�DGD�����[����[����[��G�H��
�������XVU�ORFDO�JR�VUF�WHVWLQJ�WHVWLQJ�JR�������[�IF
WHVWLQJ��0��5XQ��[F������HG����[F�����D�I��
�������XVU�ORFDO�JR�VUF�WHVWLQJ�WHVWLQJ�JR�������[�F
PDLQ�PDLQ��
������JR�GHVLJQ�SDWWHUQV�FRQFXUUHQF\B��SXEVXE�BWHVW�BWHVWPDLQ�JR������[FG
JRURXWLQH���>FKDQ�VHQG��QLO�FKDQ�@�
JR�GHVLJQ�SDWWHUQV�FRQFXUUHQF\B��SXEVXE�7HVW3XEOLVKHU��[F����������
������JR�GHVLJQ�SDWWHUQV�FRQFXUUHQF\B��SXEVXE�SXEOLVKHUBWHVW�JR������[���
WHVWLQJ�W5XQQHU��[F������������[����D��
�������XVU�ORFDO�JR�VUF�WHVWLQJ�WHVWLQJ�JR�������[��



FUHDWHG�E\�WHVWLQJ��7��5XQ
�������XVU�ORFDO�JR�VUF�WHVWLQJ�WHVWLQJ�JR�������[�I�
H[LW�VWDWXV��
)$,/��JR�GHVLJQ�SDWWHUQV�FRQFXUUHQF\B��SXEVXE��������V

<HV�LW�KDV�IDLOHG�EXW��LW
V�QRW�D�FRQWUROOHG�IDLO�DW�DOO��7KLV�ZDV�GRQH�RQ�SXUSRVH�WR�VKRZ�D�FRXSOH�RI
WKLQJV�WR�EH�FDUHIXO�RI�LQ�*R��)LUVW�RI�DOO��WKH�HUURU�SURGXFHG�LQ�WKLV�WHVW�LV�D�IDWDO�HUURU��ZKLFK�XVXDOO\
SRLQWV�WR�D�EXJ�LQ�WKH�FRGH��7KLV�LV�LPSRUWDQW�EHFDXVH�ZKLOH�D�SDQLF�HUURU�FDQ�EH�UHFRYHUHG��\RX
FDQQRW�GR�WKH�VDPH�ZLWK�D�IDWDO�HUURU�

,Q�WKLV�FDVH��WKH�HUURU�LV�WHOOLQJ�XV�WKH�SUREOHP��JRURXWLQH���>FKDQ�VHQG��QLO�FKDQ�@��D�QLO
FKDQQHO�VR�LW
V�DFWXDOO\�D�EXJ�LQ�RXU�FRGH��+RZ�FDQ�ZH�VROYH�WKLV"�:HOO��WKLV�LV�DOVR�LQWHUHVWLQJ�

7KH�IDFW�WKDW�ZH�KDYH�D�QLO�FKDQQHO�LV�FDXVHG�E\�WKH�FRGH�ZH�ZURWH�WR�FRPSLOH�XQLW�WHVWV�EXW�WKLV
SDUWLFXODU�HUURU�ZRQ
W�EH�UDLVHG�RQFH�WKH�DSSURSULDWH�FRGH�LV�ZULWWHQ��EHFDXVH�ZH
OO�QHYHU�UHWXUQ�D�QLO
FKDQQHO�LQ�WKLV�FDVH���:H�FRXOG�UHWXUQ�D�FKDQQHO�WKDW�LV�QHYHU�XVH�ZH�FDXVH�D�IDWDO�HUURU�ZLWK�D
GHDGORFN��ZKLFK�ZRXOGQ
W�EH�DQ\�SURJUHVV�DW�DOO�HLWKHU�

$Q�LGLRPDWLF�ZD\�WR�VROYH�LW�ZRXOG�EH�WR�UHWXUQ�D�FKDQQHO�DQG�DQ�HUURU�VR�WKDW�\RX�FDQ�KDYH�DQ�HUURU
SDFNDJH�ZLWK�D�W\SH�LPSOHPHQWLQJ�WKH�(UURU�LQWHUIDFH�WKDW�UHWXUQV�D�VSHFLILF�HUURU�VXFK
DV�1R*RURXWLQHV/LVWHQLQJ�RU�&KDQQHO1RW&UHDWHG��:H�KDYH�DOUHDG\�VHHQ�PDQ\�RI�WKLV
LPSOHPHQWDWLRQV�VR�ZH
OO�OHDYH�WKHVH�DV�DQ�H[HUFLVH�WR�WKH�UHDGHU�DQG�ZH�ZLOO�PRYH�IRUZDUG�WR
PDLQWDLQ�IRFXV�RQ�WKH�FRQFXUUHQW�QDWXUH�RI�WKH�FKDSWHU�

1RWKLQJ�VXUSULVLQJ�WKHUH��VR�ZH�FDQ�PRYH�WR�WKH�LPSOHPHQWDWLRQ�SKDVH�

,PSOHPHQWDWLRQ
7R�UHFDOO��WKH�ZULWHU6XEVFULEHU�PXVW�UHFHLYH�PHVVDJHV�WKDW�LW�ZLOO�ZULWH�RQ�D�W\SH�WKDW�VDWLVILHV�WKH
LR�:ULWHU�LQWHUIDFH�

6R��ZKHUH�GR�ZH�VWDUW"�:HOO��HDFK�VXEVFULEHU�ZLOO�UXQ�LWV�RZQ�*RURXWLQH��DQG�ZH�KDYH�VHHQ�WKDW�WKH
EHVW�PHWKRG�WR�FRPPXQLFDWH�ZLWK�D�*RURXWLQH�LV�D�FKDQQHO��6R��ZH�ZLOO�QHHG�D�ILHOG�ZLWK�D�FKDQQHO�LQ
WKH�6XEVFULEHU�W\SH��:H�FDQ�XVH�WKH�VDPH�DSSURDFK�DV�LQ�SLSHOLQHV�WR�HQG�ZLWK
WKH�1HZ:ULWHU6XEVFULEHU�IXQFWLRQ�DQG�WKH�ZULWHU6XEVFULEHU�W\SH�

����W\SH�ZULWHU6XEVFULEHU�VWUXFW�^�
��������LQ�����FKDQ�LQWHUIDFH^`�
��������LG�����LQW�
��������:ULWHU�LR�:ULWHU�
����`�
�
����IXQF�1HZ:ULWHU6XEVFULEHU�LG�LQW��RXW�LR�:ULWHU��6XEVFULEHU�^�
��������LI�RXW�  �QLO�^�
������������RXW� �RV�6WGRXW�
��������`�
�
��������V�� �	ZULWHU6XEVFULEHU^�



������������LG������LG��
������������LQ������PDNH�FKDQ�LQWHUIDFH^`���
������������:ULWHU��RXW��
��������`�
�
��������JR�IXQF��^�
������������IRU�PVJ�� �UDQJH�V�LQ�^�
����������������IPW�)SULQWI�V�:ULWHU����:�G����Y?Q���V�LG��PVJ��
������������`�
��������`���
�
��������UHWXUQ�V�
����`�

,Q�WKH�ILUVW�VWHS��LI�QR�ZULWHU�LV�VSHFLILHG��WKH�RXW�DUJXPHQW�LV�QLO���WKH�GHIDXOW�LR�:ULWHU�LQWHUIDFH�LV
VWGRXW��7KHQ��ZH�FUHDWH�D�QHZ�SRLQWHU�WR�WKH�ZULWHU6XEVFULEHU�W\SH�ZLWK�WKH�,'�SDVVHG�LQ�WKH�ILUVW
DUJXPHQW��WKH�YDOXH�RI�RXW��RV�6WGRXW��RU�ZKDWHYHU�FDPH�LQ�WKH�DUJXPHQW�LI�LW�ZDVQ
W�QLO���DQG�D
FKDQQHO�FDOOHG�LQ�WR�PDLQWDLQ�WKH�VDPH�QDPLQJ�DV�LQ�SUHYLRXV�H[DPSOHV�

7KHQ�ZH�ODXQFK�D�QHZ�*RURXWLQH��WKLV�LV�WKH�ODXQFKLQJ�PHFKDQLVP�ZH�PHQWLRQHG��/LNH�LQ�WKH
SLSHOLQHV��WKH�VXEVFULEHU�ZLOO�LWHUDWH�RYHU�WKH�LQ�FKDQQHO�HYHU\�WLPH�D�QHZ�PHVVDJH�LV�UHFHLYHG�DQG�LW
ZLOO�IRUPDW�LWV�FRQWHQWV�WR�D�VWULQJ��ZKLFK�DOVR�FRQWDLQV�WKH�,'�RI�WKH�FXUUHQW�VXEVFULEHU�

$V�ZH�OHDUQHG�SUHYLRXVO\��LI�WKH�LQ�FKDQQHO�LV�FORVHG��WKH�IRU�UDQJH�ORRS�ZLOO�VWRS�DQG�WKDW
SDUWLFXODU�*RURXWLQH�ZLOO�ILQLVK��VR�WKH�RQO\�WKLQJ�ZH�QHHG�WR�GR�LQ�WKH�&ORVH�PHWKRG�LV�WR�DFWXDOO\
FORVH�WKH�LQ�FKDQQHO�

����IXQF��V�ZULWHU6XEVFULEHU��&ORVH���^�
��������FORVH�V�LQ��
����`�

2.��RQO\�WKH�1RWLI\�PHWKRG�LV�OHIW��WKH�1RWLI\�PHWKRG�LV�D�FRQYHQLHQW�PHWKRG�WR�PDQDJH�D�SDUWLFXODU
EHKDYLRU�ZKHQ�FRPPXQLFDWLQJ��DQG�ZH�ZLOO�XVH�D�SDWWHUQ�WKDW�LV�FRPPRQ�LQ�PDQ\�FDOOV�

����IXQF��V�ZULWHU6XEVFULEHU��1RWLI\�PVJ�LQWHUIDFH^`���HUU�HUURU��^�
��������GHIHU�IXQF��^�
������������LI�UHF�� �UHFRYHU����UHF�� �QLO�^�
����������������HUU� �IPW�(UURUI����Y���UHF��
������������`�
��������`���
�
��������VHOHFW�^�
��������FDVH�V�LQ����PVJ��
��������FDVH���WLPH�$IWHU�WLPH�6HFRQG���
������������HUU� �IPW�(UURUI��7LPHRXW?Q���
��������`�
�
��������UHWXUQ�
����`�

:KHQ�FRPPXQLFDWLQJ�ZLWK�D�FKDQQHO��WKHUH�DUH�WZR�EHKDYLRU�WKDW�ZH�PXVW�XVXDOO\�FRQWURO��RQH�LV



ZDLWLQJ�WLPH�DQG�WKH�RWKHU�LV�ZKHQ�WKH�FKDQQHO�LV�FORVHG��7KH�GHIHUUHG�IXQFWLRQ�DFWXDOO\�ZRUNV�IRU�DQ\
SDQLFNLQJ�HUURU�WKDW�FDQ�RFFXU�ZLWKLQ�WKH�IXQFWLRQ��,I�WKH�*RURXWLQH�SDQLFV��LW�ZLOO�VWLOO�H[HFXWH�WKH
GHIHUUHG�IXQFWLRQ�ZLWK�WKH�UHFRYHU���PHWKRG��7KH�UHFRYHU���PHWKRG�UHWXUQV�DQ�LQWHUIDFH�RI
ZKDWHYHU�WKH�HUURU�ZDV��VR�LQ�RXU�FDVH��ZH�VHW�WKH�UHWXUQLQJ�YDULDEOH�HUURU�WR�WKH�IRUPDWWHG�YDOXH
UHWXUQHG�E\�UHFRYHU��ZKLFK�LV�DQ�LQWHUIDFH���7KH����Y��SDUDPHWHU�JLYHV�XV�PRVW�RI�WKH�LQIRUPDWLRQ
DERXW�DQ\�W\SH�ZKHQ�IRUPDWWHG�WR�D�VWULQJ��7KH�UHWXUQHG�HUURU�ZLOO�EH�XJO\��EXW�LW�ZLOO�FRQWDLQ�PRVW�RI
WKH�LQIRUPDWLRQ�ZH�FDQ�H[WUDFW�DERXW�WKH�HUURU��)RU�D�FORVHG�FKDQQHO��IRU�H[DPSOH��LW�ZLOO�UHWXUQ��VHQG
RQ�D�FORVHG�FKDQQHO���:HOO��WKLV�VHHPV�FOHDU�HQRXJK�

7KH�VHFRQG�UXOH�LV�DERXW�ZDLWLQJ�WLPH��:KHQ�ZH�VHQG�D�YDOXH�RYHU�D�FKDQQHO��ZH�ZLOO�EH�EORFNHG
XQWLO�DQRWKHU�*RURXWLQH�WDNHV�WKH�YDOXH�IURP�LW��LW�ZLOO�KDSSHQ�WKH�VDPH�ZLWK�D�ILOOHG�EXIIHUHG
FKDQQHO���:H�GRQ
W�ZDQW�WR�JHW�EORFNHG�IRUHYHU��VR�ZH�VHW�D�WLPHRXW�SHULRG�RI�RQH�VHFRQG�E\�XVLQJ�D
VHOHFW�KDQGOHU��,Q�VKRUW��ZLWK�VHOHFW�ZH�DUH�VD\LQJ��HLWKHU�\RX�WDNH�WKH�YDOXH�LQ�OHVV�WKDQ���VHFRQG�RU�,
ZLOO�GLVFDUG�LW�DQG�UHWXUQ�DQ�HUURU�

:H�KDYH�WKH�&ORVH��1RWLI\��DQG�1HZ:ULWHU6XEVFULEHU�PHWKRGV��VR�ZH�FDQ�WU\�RXU�WHVW�DJDLQ�

JR�WHVW��UXQ 7HVW:ULWHU��Y��
   �581���7HVW:ULWHU
����3$66��7HVW:ULWHU������V�
3$66
RN

0XFK�EHWWHU�QRZ��7KH�:ULWHU�KDV�WDNHQ�WKH�PRFN�ZULWHU�ZH�ZURWH�RQ�WKH�WHVW�DQG�KDV�ZULWWHQ�WR�LW�WKH
YDOXH�ZH�SDVV�WR�WKH�1RWLI\�PHWKRG��$W�WKH�VDPH�WLPH��FORVH�KDV�SUREDEO\�FORVHG
WKH�FKDQQHO�HIIHFWLYHO\��EHFDXVH�WKH�1RWLI\�PHWKRG�LV�UHWXUQLQJ�DQ�HUURU�DIWHU�FDOOLQJ�WKH�&ORVH
PHWKRG��2QH�WKLQJ�WR�PHQWLRQ�LV�WKDW�ZH�FDQ
W�FKHFN�LI�D�FKDQQHO�LV�FORVHG�RU�QRW�ZLWKRXW�LQWHUDFWLQJ
ZLWK�LW��WKDW
V�ZK\�ZH�KDG�WR�GHIHU�WKH�H[HFXWLRQ�RI�D�FORVXUH�WKDW�ZLOO�FKHFN�WKH�FRQWHQWV�RI
WKH�UHFRYHU���IXQFWLRQ�LQ�WKH�1RWLI\�PHWKRG�

,PSOHPHQWLQJ�WKH�SXEOLVKHU

2.��WKH�SXEOLVKHU�ZLOO�QHHG�DOVR�D�ODXQFKLQJ�PHFKDQLVP��EXW�WKH�PDLQ�SUREOHPV�WR�GHDO�ZLWK�DUH�UDFH
FRQGLWLRQV�DFFHVVLQJ�WKH�VXEVFULEHU�OLVW��:H�FDQ�VROYH�WKLV�LVVXH�ZLWK�D�0XWH[�REMHFW�IURP�WKH�V\QF
SDFNDJH�EXW�ZH�KDYH�DOUHDG\�VHHQ�KRZ�WR�XVH�WKLV�VR�ZH�ZLOO�XVH�FKDQQHOV�LQVWHDG�

:KHQ�XVLQJ�FKDQQHOV��ZH�ZLOO�QHHG�D�FKDQQHO�IRU�HDFK�DFWLRQ�WKDW�FDQ�EH�FRQVLGHUHG�GDQJHURXV��DGG�D
VXEVFULEHU��UHPRYH�D�VXEVFULEHU��UHWULHYH�WKH�OLVW�RI�VXEVFULEHUV�WR�1RWLI\�PHWKRG�WKHP�RI�D�PHVVDJH�
DQG�D�FKDQQHO�WR�VWRS�DOO�WKH�VXEVFULEHUV��:H�DOVR�QHHG�D�FKDQQHO�IRU�LQFRPLQJ�PHVVDJHV�

����W\SH�SXEOLVKHU�VWUXFW�^�
��������VXEVFULEHUV�>@6XEVFULEHU�
��������DGG6XE&K����FKDQ�6XEVFULEHU�
��������UHPRYH6XE&K�FKDQ�6XEVFULEHU�
��������LQ����������FKDQ�LQWHUIDFH^`�
��������VWRS��������FKDQ�VWUXFW^`�
����`�



1DPHV�DUH�VHOI�GHVFULSWLYH�EXW��LQ�VKRUW��VXEVFULEHUV�PDLQWDLQ�WKH�OLVW�RI�VXEVFULEHUV��WKLV�LV�WKH�VOLFH
WKDW�QHHGV�PXOWLSOH[HG�DFFHVV��7KH�DGG6XE&K�LQVWDQFH�LV�WKH�FKDQQHO�WR�FRPPXQLFDWH�ZLWK�ZKHQ�\RX
ZDQW�WR�DGG�D�QHZ�VXEVFULEHU��WKDW
V�ZK\�LW
V�D�FKDQQHO�RI�VXEVFULEHUV��7KH�VDPH�H[SODQDWLRQ�DSSOLHV
WR�WKH�UHPRYH6XE&K�FKDQQHO��EXW�WKLV�FKDQQHO�LV�WR�UHPRYH�WKH�VXEVFULEHU��7KH�LQ�FKDQQHO�ZLOO�KDQGOH
LQFRPLQJ�PHVVDJHV�WKDW�PXVW�EH�EURDGFDVW�WR�DOO�VXEVFULEHUV��)LQDOO\��WKH�VWRS�FKDQQHO�PXVW�EH�FDOOHG
ZKHQ�ZH�ZDQW�WR�NLOO�DOO�*RURXWLQHV�

2.��OHW
V�VWDUW�ZLWK�WKH�$GG6XEVFULEHU&K��5HPRYH6XEVFULEHU�DQG�3XEOLVKLQJ&K�PHWKRGV��ZKLFK
PXVW�UHWXUQ�WKH�FKDQQHO�WR�DGG�DQG�UHPRYH�VXEVFULEHUV�DQG�WKH�FKDQQHO�WR�VHQG�PHVVDJHV�WR�DOO�RI
WKHP�

����IXQF��S�SXEOLVKHU��$GG6XEVFULEHU���^�
��������UHWXUQ�S�DGG6XE&K�
����`�
�
����IXQF��S�SXEOLVKHU��5HPRYH6XEVFULEHU&K���^�
��������UHWXUQ�S�UHPRYH6XE&K�
����`�

����IXQF��S�SXEOLVKHU��3XEOLVK0HVVDJH��^�
��������UHWXUQ�S�LQ�
����`�

7KH�6WRS���IXQFWLRQ�WKH�VWRS�FKDQQHO�E\�FORVLQJ�LW��7KLV�ZLOO�HIIHFWLYHO\�VSUHDG�WKH�VLJQDO�WR�HYHU\
OLVWHQLQJ�*RURXWLQH�

IXQF��S�SXEOLVKHU��6WRS��^�
��FORVH�S�VWRS��
`�

7KH�6WRS�PHWKRG��WKH�IXQFWLRQ�WR�VWRS�WKH�SXEOLVKHU�DQG�WKH�VXEVFULEHUV��DOVR�SXVKHV�WR�LWV�UHVSHFWLYH
FKDQQHO��FDOOHG�VWRS�

<RX�PD\�EH�ZRQGHULQJ�ZK\�ZH�GRQ
W�VLPSO\�OHDYH�WKH�FKDQQHOV�DYDLODEOH�VR�WKDW�XVHUV�SXVK�GLUHFWO\
WR�WKLV�FKDQQHO�LQVWHDG�RI�XVLQJ�WKH�SUR[\LQJ�IXQFWLRQ��:HOO��WKH�LGHD�LV�WKDW�WKH�XVHU�WKDW�LQWHJUDWHV�WKH
OLEUDU\�LQ�WKHLU�DSS�GRHVQ
W�KDYH�WR�GHDO�ZLWK�WKH�FRPSOH[LW\�RI�WKH�FRQFXUUHQW�VWUXFWXUH�DVVRFLDWHG
ZLWK�WKH�OLEUDU\��VR�WKH\�FDQ�IRFXV�RQ�WKHLU�EXVLQHVV�ZKLOH�PD[LPL]LQJ�SHUIRUPDQFH�DV�PXFK�DV
SRVVLEOH�

+DQGOLQJ�FKDQQHOV�ZLWKRXW�UDFH�FRQGLWLRQV

8QWLO�QRZ��ZH�KDYH�IRUZDUGHG�GDWD�WR�WKH�FKDQQHOV�RQ�WKH�SXEOLVKHU�EXW�ZH�KDYHQ
W�DFWXDOO\�KDQGOHG
DQ\�RI�WKDW�GDWD��7KH�ODXQFKHU�PHFKDQLVP�WKDW�LV�JRLQJ�WR�ODXQFK�D�GLIIHUHQW�*RURXWLQH�ZLOO�KDQGOH
WKHP�DOO�

:H�ZLOO�FUHDWH�D�ODXQFK�PHWKRG�WKDW�ZH�ZLOO�H[HFXWH�E\�XVLQJ�WKH�JR�NH\ZRUG�LQVWHDG�RI�HPEHGGLQJ
WKH�ZKROH�IXQFWLRQ�LQVLGH�WKH�1HZ3XEOLVKHU�IXQFWLRQ�

IXQF��S�SXEOLVKHU��VWDUW���^�



��IRU�^�
����VHOHFW�^�
����FDVH�PVJ�� ���S�LQ��
������IRU�B��FK�� �UDQJH�S�VXEVFULEHUV�^�
��������VXE�1RWLI\�PVJ��
������`�

/DXQFK�LV�D�SULYDWH�PHWKRG�DQG�ZH�KDYHQ
W�WHVWHG�LW��5HPHPEHU�WKDW�SULYDWH�PHWKRGV�DUH�XVXDOO\
FDOOHG�IURP�SXEOLF�PHWKRGV��WKH�RQHV�ZH�KDYH�WHVWHG���*HQHUDOO\��LI�D�SULYDWH�PHWKRG�LV�QRW�FDOOHG
IURP�D�SXEOLF�PHWKRG��LW�FDQ
W�EH�FDOOHG�DW�DOO�

7KH�ILUVW�WKLQJ�ZH�QRWLFH�ZLWK�WKLV�PHWKRG�LV�WKDW�LW�LV�DQ�LQILQLWH�IRU�ORRS�WKDW�ZLOO�UHSHDW�D�VHOHFW
RSHUDWLRQ�EHWZHHQ�PDQ\�FKDQQHOV�EXW�RQO\�RQH�RI�WKHP�FDQ�EH�H[HFXWHG�HDFK�WLPH��7KH�ILUVW�RI�WKHVH
RSHUDWLRQV�LV�WKH�RQH�WKDW�UHFHLYHV�D�QHZ�PHVVDJH�WR�SXEOLVK�WR�VXEVFULEHUV��7KH�FDVH�PVJ�� ���
S�LQ��FRGH�KDQGOHV�WKLV�LQFRPLQJ�RSHUDWLRQ�

,Q�WKLV�FDVH��ZH�DUH�LWHUDWLQJ�RYHU�DOO�VXEVFULEHUV�DQG�H[HFXWLQJ�WKHLU�1RWLI\�PHWKRG��<RX�PD\�EH
ZRQGHULQJ�ZK\�ZH�GRQ
W�DGG�WKH�JR�NH\ZRUG�LQ�IURQW�VR�WKDW�WKH�1RWLI\�PHWKRG�LV�H[HFXWHG�DV�D
GLIIHUHQW�*RURXWLQH�DQG�WKHUHIRUH�LWHUDWHV�PXFK�IDVWHU��:HOO��WKLV�EHFDXVH�ZH�DUHQ
W�GHPXOWLSOH[LQJ�WKH
DFWLRQV�RI�UHFHLYLQJ�D�PHVVDJH�DQG�RI�FORVLQJ�WKH�PHVVDJH��6R��LI�ZH�ODXQFK�WKH�VXEVFULEHU�LQ�D�QHZ
*RURXWLQH�DQG�LW�LV�FORVHG�ZKLOH�WKH�PHVVDJH�LV�SURFHVVHG�LQ�WKH�1RWLI\�PHWKRG��ZH
OO�KDYH�D�UDFH
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