
3HUIRUPDQFH�DQG�6FDOLQJ

LQ�H�FRPPHUFH�6\VWHPV

$��%XFKPDQQ
'96��)DFKEHUHLFK�,QIRUPDWLN

7�8��'DUPVWDGW

EXFKPDQQ#LQIRUPDWLN�WX�GDUPVWDGW�GH

�

*RDOV

� 7R�OHDUQ�KRZ�WR�GHVLJQ�UHOLDEOH��KLJKO\�DYDLODEOH�

SHUIRUPDQW�DQG�VFDODEOH�H�FRPPHUFH�V\VWHPV

� 8QGHUVWDQG�WKH�XQGHUO\LQJ

± 0RGHOV

± 7HFKQRORJLHV

± $UFKLWHFWXUHV

± 3HUIRUPDQFH�PRGHOV�DQG�PHWULFV

± &DSDFLW\�SODQQLQJ�DQG�IRUHFDVWLQJ�PHWKRGV

� $SSO\�WKH�SULQFLSOHV�OHDUQHG�WR�FDVH�VWXGLHV

�

0RWLYDWLRQ

� 3HUIRUPDQFH�LV�HYHU\WKLQJ�

± <RXU�FRPSHWLWLRQ�LV�RQO\�RQH�PRXVH�FOLFN�DZD\

± (PSLULFDO�NQRZOHGJH�EHOLHI��LI�SDJH�LV�QRW�GRZQORDGHG

ZLWKLQ���VHF��XVHU�WHQGV�WR�DEDQGRQ�SDJH

� $YDLODELOLW\�LV�LPSRUWDQW�

± 8QDYDLODELOLW\�RI�VLWH�LV�IURQW�SDJH�QHZV

± ,I�VLWH�LV�XQDYDLODEOH�HIIHFW�PD\�EH�IHOW�LQ�VWRFN�SULFH

�H�%D\�

± 'HQLDO�RI�VHUYLFH�DWWDFNV�FRVW�PLOOLRQV

± 6HFXULW\�DIIHFWV�ERWK�SHUIRUPDQFH�DQG�DYDLODELOLW\�DQG

VKRXOG�EH�FRQVLGHUHG�IURP�WKH�EHJLQQLQJ

�

0RWLYDWLRQ��

� 5HOLDELOLW\�LV�FULWLFDO�

± RUGHUV�DQG�SD\PHQWV�VKRXOG�QHYHU�EH�ORVW

± FRPPHUFLDO�LQWHUDFWLRQV�PXVW�EH�WUDQVDFWLRQDO

± FRPPHUFLDO�WUDQVDFWLRQV�PXVW�EH�UHSURGXFLEOH�DXGLWDEOH

� 0DQ\�H�FRPPHUFH�V\VWHPV�PXVW�LQFOXGH�H[LVWLQJ

�OHJDF\��V\VWHPV

± �FRP�V\VWHPV�DUH�RIWHQ�EXLOW�IURP�VFUDWFK

± H�FRPPHUFH�VROXWLRQV�RI�H[LVWLQJ�FRPSDQLHV�PXVW

LQWHUDFW�ZLWK�H[LVWLQJ�FRPPHUFLDO�V\VWHPV



�

0RWLYDWLRQ��

� $ELOLW\�WR�HYROYH�LV�HVVHQWLDO

± XVDJH�DQG�JURZWK�SDWWHUQV�DUH�GLIILFXOW�WR�SUHGLFW

± V\VWHPV�PXVW�EH�GHVLJQHG�DV�PRGXODU�DV�SRVVLEOH

± KDUGZDUH�DQG�VRIWZDUH�H[SDQVLRQV�WDNH�WLPH�

� 8S�IURQW�VL]LQJ�LV�QHFHVVDU\�EXW�GLIILFXOW

± XS�IURQW�VL]LQJ�GHWHUPLQHV�LQLWLDO�LQYHVWPHQW

± RYHUVL]HG�V\VWHP�GULYHV�FRVWV�XS

± XQGHUVL]HG�V\VWHP�PD\�QRW�SHUIRUP�RU�PD\�QRW�NHHS

XS�ZLWK�JURZWK

± SRWHQWLDO�ERWWOHQHFNV�PXVW�EH�LGHQWLILHG�DQG�HOLPLQDWHG

�

7KH�1HHG�IRU�4XDQWLILFDWLRQ

� &ULWLFDO�TXDOLW\�RI�VHUYLFH�TXHVWLRQV�FDQQRW�EH

DQVZHUHG�E\�TXDOLWDWLYH�UHDVRQLQJ�DORQH

� %RWWOHQHFNV�DSSHDU�LQ�RIWHQ�XQH[SHFWHG�SODFHV

� %RWWOHQHFNV�FDQ�RQO\�EH�DWWDFNHG�LI�TXDQWLILHG

� ,QYHVWPHQWV�PXVW�EH�MXVWLILHG�E\�KDUG�IDFWV

� /DFN�RI�TXDQWLILFDWLRQ�FDXVHG�PDQ\�RI�WKH��FRP¶V

SUREOHPV

� 7KH�EOD�EOD�GD\V�DUH�RYHU�

�

63(���6RIWZDUH�3HUIRUPDQFH�(QJLQHHULQJ

� :RUNJURXS�&OLHQW�6HUYHU�&RPSXWLQJ�LV�GLIIHUHQW

IURP�(QWHUSULVH�&OLHQW�6HUYHU�&RPSXWLQJ

± VLQJOH�SODWIRUP�YV��PXOWLSODWIRUP

± KLJK�VSHHG�/$1�YV��:$1�RU�PXOWLQHWZRUNV

± UHDVRQDEO\�VPDOO�ZRUNORDGV�YV��KLJK�ZRUNORDGV

� 'LVWULEXWLRQ�RI�IXQFWLRQDOLW\�DQG�GDWD�H[DFHUEDWHV

DQ\�SHUIRUPDQFH�SUREOHP

� 3HUIRUPDQFH�LV�LQWHJUDO�SDUW�RI�TXDOLW\�LQ�PLVVLRQ�

FULWLFDO�V\VWHPV�  !�GHVLJQ�IRU�SHUIRUPDQFH�

�

6FRSH�RI�63(

� 'HVLJQ�DQG�SUHGLFW�SHUIRUPDQFH�IRU�LQLWLDO�VL]LQJ

� 0RQLWRU�UXQQLQJ�V\VWHP�WR�GHWHFW��SRWHQWLDO�

ERWWOHQHFNV�DQG�WDNH�FRUUHFWLYH�DFWLRQ

�WXQLQJ�UHGHVLJQ�

(VWDEOLVK�2EMHFWLYHV

'HVLJQ

0RQLWRU

,PSOHPHQW

3UHGLFW



�

6FRSH�RI�63(��GHVLJQ�DQG�LQLWLDO�VL]LQJ

� 'HVLJQ�QHZ�V\VWHPV�IRU�SHUIRUPDQFH

± 'HILQH�DFFHSWDEOH�SHUIRUPDQFH�OHYHOV

� XQOHVV�ZH�KDYH�DQ�REMHFWLYH��ZH�FDQ�QHYHU�KDYH�D

SHUIRUPDQFH�SUREOHP

± 'HVLJQ�VRIWZDUH�DUFKLWHFWXUH�FRQVLGHULQJ�UHVRXUFH

OLPLWDWLRQV�DQG�SHUIRUPDQFH�REMHFWLYHV

� ORJLFDO�OD\HULQJ����ORJLFDO�OD\HULQJ�PLVWDNHV�FDQQRW�EH�HDVLO\

UHVROYHG�DW�WKH�SK\VLFDO�OHYHO

� EDODQFH�WKH�QHHGV�RI�XVHUV��DSSOLFDWLRQV�DQG�RUJDQL]DWLRQ

� LQVWUXPHQW�V\VWHPV�WR�PRQLWRU�SHUIRUPDQFH

± 3HUIRUP�LQLWLDO�VL]LQJ�EDVHG�RQ�DSSUR[LPDWH

SHUIRUPDQFH�PRGHOV

6HUYLFH�/HYHO�$JUHHPHQW

��

6HUYLFH�/HYHO�$JUHHPHQWV

� 7KH�SDUWLHV

± RUJDQL]DWLRQV��SHRSOH

UHSUHVHQWLQJ�RUJV���GDWH

� 3URORJXH

± LQWHQW��DVVXPSWLRQV�WKDW

IRUP�FRQWH[W��UHYLVLRQ

SURFHVV��FRPPLWPHQWV

� 6HUYLFH�GHWDLOV

± VHUYLFH�WR�EH�SURYLGHG

± WLPHOLQHVV�UHTV��RI�VHUYLFH

± YROXPH�RI�GHPDQG�IRU

VHUYLFH�RYHU�WLPH

± DFFXUDF\�UHTXLUHPHQWV

± DYDLODELOLW\�RI�VHUYLFH

± UHOLDELOLW\�RI�VHUYLFH

± DFFHSWDEOH�OLPLWDWLRQV

� 0HDVXUHPHQW�SURFHGXUHV

± KRZ�VHUYLFH�OHYHO�LV�PHDVXUHG

± KRZ�FRPSOLDQFH�LV�VFRUHG

± KRZ�VHUYLFH�OHYHO�LV�UHSRUWHG

� )LQDQFLDO�WHUPV

± FRPSHQVDWLRQ�IRU�SURYLGLQJ�V�

± UHIXQGV�GLVFRXQWV�IRU�ORZHU�V�

± DGGLWLRQDO�FRPSHQVDWLRQ�JRRG�V�

± PHWKRG�RI�UHVROYLQJ�GLVSXWHV

� 'XUDWLRQ

± UHQHJRWLDWLRQ�DQG�WHUPLQDWLRQ

��

6FRSH�RI�63(��PRQLWRULQJ�DQG�WXQLQJ

� 0RQLWRU�RQJRLQJ�VRIWZDUH�SHUIRUPDQFH

± PRQLWRU�GXULQJ�VWDQGDUG�RSHUDWLRQ�WR�KDYH�D�EDVHOLQH�WR

FRPSDUH�DJDLQVW��ORRN�IRU�WUHQGV

± EHJLQ�PRQLWRULQJ�GXULQJ�D�FULVLV�FRPSRXQGV�SUREOHPV

± WKUHH�OHYHO�PRQLWRULQJ�VWUDWHJ\��FRQWLQXRXV�H[FHSWLRQ

PRQLWRULQJ��UHJXODU�SHUIRUPDQFH�WUDFNLQJ��RFFDVLRQDO

SHUIRUPDQFH�DXGLW�

± PDNH�VXUH�ORDGV��UHVRXUFH�UHTXLUHPHQWV�DQG�SHUIRUPDQFH

FDQ�EH�PHDVXUHG

± PRQLWRULQJ�FRPSRQHQWV�FDQµW�UHYHDO�UHVSRQVH�W��SUREOHPV

� ,GHQWLI\�ELJJHVW�ERWWOHQHFN�DQG�IL[�LW���UHSHDW�XQWLO�GRQH

� 7RGD\µV�SHDN�LV�WRPRUURZµV�QRUP

��

7KH�&RVW�RI�3HUIRUPDQFH�)L[HV

3ODQQLQJ

$QDO\VLV

6FKHPDWLF�GHVLJQ

7HFKQLFDO�GHVLJQ

&RQVWUXFWLRQ

'HSOR\PHQW

3URGXFWLRQ
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��

3HUFHSWLRQ�RI�5HVSRQVH�7LPH

� 5HVSRQVH�WLPH�LV�VXEMHFWLYH�

± LQRUGLQDWH�LQIOXHQFH�RI�ORQJHVW�UHVSRQVH�WLPH�REVHUYHG

± SHUFHLYHG�DYHUDJH�UHVSRQVH�WLPH�LV���WK�SHUFHQWLOH�RI

UHVSRQVH�WLPH�GLVWULEXWLRQ

± PLQLPL]H�UHVSRQVH�WLPH�YDULDWLRQ�ILUVW��QRW�DYHUDJH�

± XVHUV�DUH�VHOGRP�DZDUH�RI�LPSURYHPHQWV�RI�OHVV�WKDQ

����LQ�DYHUDJH�UHVSRQVH�WLPH

± DYRLG�UHVSRQVH�WLPH�YDULDWLRQV�LQ�QHZ�DSSOLFDWLRQV��LI

QHFHVVDU\��EXLOG�LQ�LQLWLDO�GHOD\V�

± JHQHUDWH�SDUWLDO�UHVSRQVHV�IDVW

± XVH�DV\QFKURQRXV�WDVNV�WR�UHGXFH�SHUFHLYHG�UHVS��WLPH

��

&KHFNOLVW�RI�3RWHQWLDO�3HUIRUPDQFH�)DFWRUV

� $YHUDJH�SHDN�WUDQVDFWLRQ

YROXPHV

� QXPEHU�RI�FXVWRPHUV

� DSSOLFDWLRQ�ORJLF

� XVH�RI�UHVRXUFHV

�SURFHVVRU��VWRUDJH��QHW�

� EXVLQHVV�JURZWK

� DSSOLFDWLRQ�DUFKLWHFWXUHV

� SDUWLWLRQLQJ�DSSOLFDWLRQ

EHWZHHQ�FOLHQW�	�VHUYHU

� SDUWLWLRQLQJ�DSSOLFDWLRQ

DFURVV�VHUYHUV

� 'DWDEDVH�VL]H

� WDEOH�VL]H

� GDWDEDVH�GHVLJQ

� QRUPDOL]DWLRQ�PXOWLWDEOH�MRLQV

� GDWDEDVH�ORFNLQJ

� LQGH[LQJ�FOXVWHULQJ�SDUWLWLRQLQJ

� ORJLFDO�YV��SK\VLFDO�,�2V

� EXIIHULQJ�RU�FDFKLQJ

� TXHU\�UHVXOW�VHW�VL]HV

� FRS\�PDQDJHPHQW

� '%06�FRQWUROOHG�UHSOLFDWLRQ

��

3HUIRUPDQFH�)DFWRUV��FRQW��

� 'DWD�UHIUHVK�YROXPHV

� '%06�DQG�26�SODWIRUPV

� '%06�WXQLQJ�FKRLFHV

� 26�WXQLQJ�RSWLRQV

� PLGGOHZDUH

� DFFHVV�WR�OHJDF\�V\VWHPV

YLD�JDWHZD\V

� WUDQVDFWLRQ�PRQLWRUV

� PHVVDJH�TXHXLQJ

PLGGOHZDUH

� '%06�+:�FRPSDWLELOLW\

� +:�SODWIRUP��SDUDOOHOLVP�

SURFHVVRU�VSHHG�

PXOWLSURFHVVRUV�

� /$1�SHUIRUPDQFH

� :$1�SHUIRUPDQFH

� LPSDFW�RI�RWKHU�ZRUNORDGV

� LPSDFW�RI�VHFXULW\

± ILUHZDOOV

± DXWKHQWLFDWLRQDQG�WKLUG

SDUW\�VRIWZDUH

� EXLOGXS�RI�SDJHV��DSSOHWV�

;0/��DGV��PXOWLPHGLD�

��

)UDPHZRUN�IRU�4XDQWLWDWLYH�$QDO\VLV�LQ�(�FRPPHUFH

� )UDPHZRUN�SURSRVHG�E\�0HQDVFp�DQG�$OPHLGD

� )RXU�PRGHOLQJ�OHYHOV�

± H�EXVLQHVV�PRGHO

± IXQFWLRQDO�PRGHO

± FXVWRPHU�EHKDYLRU�PRGHO

± ,7�UHVRXUFH�PRGHO

� 0RGHOV�RI�GLIIHUHQW�OHYHO�RI�GHWDLO�FDQ�EH�SURYLGHG�

HVSHFLDOO\�IRU�FXVWRPHU�EHKDYLRU��ZRUNORDG�DQG

LQGLYLGXDO�,7�UHVRXUFHV��QHWZRUN��ZHE�VHUYHU�

DXWKHQWLFDWLRQ�VHUYHU��73�PRQLWRU��DSSOLFDWLRQ

VHUYHU��'%�VHUYHU��HWF��



��

5HIHUHQFH�0RGHOV�IRU�(OHFWURQLF�%XVLQHVV

%XVLQHVV

0RGHO

)XQFWLRQDO

0RGHO

&XVWRPHU

0RGHO

5HVRXUFH

0RGHO

&KDUDFWHULVWLFV

RI�WKH�%XVLQHVV

1DYLJDWLRQDO

6WUXFWXUH�DQG

)XQFWLRQV

3DWHUQV�RI

&XVWRPHU

%HKDYLRU

6LWH�$UFKLWHFWXUH

DQG�6HUYLFH

'HPDQGV

%XVLQHVV�9LHZ

7HFKQRORJLFDO�9LHZ

([WHUQDO�0HWULFV

,QWHUQDO�0HWULFV

'HVFULSWRUV

��

(�%XVLQHVV�DQG�(�&RPPHUFH

� (�EXVLQHVV�LV�WKH�PRUH�FRPSUHKHQVLYH�WHUP

� (�EXVLQHVV�VXEVXPHV�H�FRPPHUFH

� (�FRPPHUFH�RULJLQDOO\�XVHG�WR�UHIHU�WR�FRPPHUFLDO

WUDQVDFWLRQV�FDUULHG�RXW�RYHU�D�QHWZRUN��JHQHUDOO\

DVVXPLQJ�XVH�RI�WKH�:::�RQ�WKH�,QWHUQHW�

� 0DQ\�W\SLFDO�H�FRPPHUFH�DSSOLFDWLRQV�DOVR�YDOLG�RQ

LQWUDQHWV��H�J��LQIR�GLVVHPLQDWLRQ��ORJLVWLFV��VXSSO\

FKDLQ�PDQDJHPHQW��H�SXEOLVKLQJ��HWF��

� %HFDXVH�RI�VWURQJ�XVHU�YDULDELOLW\�H�FRPPHUFH

DSSOLFDWLRQV�RQ�WKH�,QWHUQHW�PRUH�LQWHUHVWLQJ�IURP

SHUIRUPDQFH�DQG�VFDODELOLW\�SHUVSHFWLYH

��

(�%XVLQHVV�(�&RPPHUFH�0RGHOV

� &ODVVLILFDWLRQ�EDVHG�RQ�WKH�SDUWLHV�LQYROYHG��;�WR�<�

± %XVLQHVV�WR�&RQVXPHU��%�&�

± %XVLQHVV�WR�%XVLQHVV��%�%�

± %XVLQHVV�WR�$GPLQLVWUDWLRQ��%�$�RU�%�*�

± &RQVXPHU�WR�$GPLQLVWUDWLRQ��&�$�RU�&�*�

± &RQVXPHU�WR�&RQVXPHU��&�&�

± %XVLQHVV�WR�%XVLQHVV�WR�&RQVXPHU��%�%�&�RU�%�,�&�

EDVHG�RQ�,QWHUPHGLDULHV

� 0�FRPPHUFH�IROORZV�DERYH�EDVLF�PRGHOV�ZLWK

DGGLWLRQDO�FRQVWUDLQWV��PRELOH�XVHUV�GHYLFHV��OLPLWHG

EDQGZLGWK�DQG�GHYLFH�FDSDELOLWLHV��VHFXULW\��HWF��

��

%�&

� ,QWDFWLRQ�EHWZHHQ�EXVLQHVV�DQG�FRQVXPHU�LV

FKDUDFWHUL]HG�E\

± ODUJH�YROXPH�RI�FXVWRPHUV

± KLJK�YDULDELOLW\�LQ�DFFHVV�SDWWHUQV��GDLO\�VHDVRQDO�SHDNV�

± VPDOO�YROXPH�RI�WUDQVDFWLRQV�SHU�FXVWRPHU

± VSRQWDQHRXV�XVHU�UHDFWLRQV��DEDQGRQHG�VKRSSLQJ�FDUWV�

LPSDWLHQFH�ZLWK�VORZ�SHUIRUPDQFH��HWF��

± PRVWO\�FDWDORJ�DFFHVV��EURZVLQJ��VHOHFWLRQ��SD\PHQW

± RUGHU�IXOILOOPHQW�PD\�EH�LPPHGLDWH��H�J��6:�GRZQORDGV��

GHIHUUHG�E\�VHOOHU�GLUHFWO\��H�J��+:��WLFNHWV��RU�YLD�WKLUG

SDUW\��H�J��ERRNV��WLFNHWV�



��

%�%

� %XVLQHVV�WR�%XVLQHVV�LQWHUDFWLRQV�DUH

FKDUDFWHUL]HG�E\�

± ORQJHU�VWDQGLQJ�EXVLQHVV�UHODWLRQVKLS�SDUWQHUVKLS

± %�%�XVXDOO\�SDUW�RI�ELJJHU�LQWHJUDWLRQ�SURFHVV��YLUWXDO

HQWHUSULVHV��VXSSO\�FKDLQ�PDQDJHPHQW�

± LQWHJUDWLRQ�RI�EXVLQHVV�SURFHVVHV�PRUH�LPSRUWDQW�WKDQ

GLUHFW�VDOHV

± QHJRWLDWLRQ�LV�RIWHQ�SDUW�RI�%�%�SURFHVV

± HYHQ�LQ�WKH�FDVH�RI�GLUHFW�VDOHV��EXVLQHVV�JHWV

GLIIHUHQW�WUHDWPHQW��H�J��FUHGLW�OLQH��YROXPH�GLVFRXQWV�

HWF��

��

%�$�DQG�&�$

� ,QWHUDFWLRQV�ZLWK�DGPLQLVWUDWLRQ�JRYHUQPHQW�DUH

FKDUDFWHUL]HG�E\

± DWWHPSW�RI�JRYHUQPHQWV�WR�EH�PRUH�UHVSRQVLYH�WR�XVHU

QHHGV��RSHQLQJ�KRXUV�

± QHHG�WR�FRPSHQVDWH�IRU�VWDII�FXWEDFNV�DQG�ULVLQJ�FRVWV

± VWDJHG�HIIRUWV��LQIRUPDWLRQ�RQO\��SD\PHQWV��VXEPLVVLRQ

RI�ZKROH�WUDQVDFWLRQ��H�J��WD[�GHFODUDWLRQV�Z��UHIXQGV

DQG�QRWLILFDWLRQ�E\�H�PDLO�

± SURFXUHPHQW�FKDQQHO�IRU�JRYHUQPHQW��UHTXHVWV�IRU

SURSRVDO��VXEPLVVLRQ�RI�ELGV��DXFWLRQV

��

&�&

� &RQVXPHU�WR�FRQVXPHU�LQWHUDFWLRQV�DUH

FKDUDFWHUL]HG�E\

± SUHYDOHQW�EXVLQHVV�PRGHO�DUH�DXFWLRQV��PXVLF�DQG

RWKHU�H[FKDQJHV�RQ�WKH�ULVH

± ODUJH�YROXPHV�RI�XVHUV�DQG�WUDQVDFWLRQV

± KLJK�SHUFHQWDJH�RI�YROXPH�LV�GXH�WR�PRQLWRULQJ�RI

DXFWLRQV��SROOLQJ�

± KLJK�VHQVLWLYLW\�WR�GRZQ�WLPH�DYDLODELOLW\�RI�VLWH

± DXFWLRQ�VLWH�XVXDOO\�RQO\�SURYLGHV�WKH�SODWIRUP

�FDWDORJ��ELGGLQJ�PHFKDQLVPV�

± IXOILOOPHQW�SD\PHQW�GRQH�GLUHFWO\�E\�VHOOHU�EX\HU

�H[FHSWLRQ��HVFURZ�VHUYLFH�

��

%�%�&�DQG�0DUNHWSODFHV

� 0HGLDWHG�LQWHUDFWLRQV�DUH�FKDUDFWHUL]HG�E\�

± LQFUHDVLQJ�YROXPH�RI�RIIHUV��FKDRV��FUHDWHV

RSSRUWXQLWLHV�IRU�EURNHUV�PHGLDWRUV

± SRLQW�DQG�FOLFN�SDUDGLJP�QRW�DSSURSULDWH�IRU

LQWHUPHGLDULHV��QHHG�DXWRPDWHG�SURFHVVLQJ�

± HPSKDVLV�RQ�LQIRUPDWLRQ�LQWHJUDWLRQ��H�J��RQWRORJLHV�

± WUDGLWLRQDO�VHUYLFH�SURYLGHUV�DUH�UHHQWHULQJ�WKH�PDUNHW

YLD�UHLQWHUPHGLDWLRQ��H�J��WUDYHO�DJHQFLHV���!�GLUHFW

VDOHV�E\�DLUOLQHV���!�RQ�OLQH�WUDYHO�DJHQFLHV�

± SRUWDOV�DQG�PDUNHWSODFHV�DV�ILUVW�SRLQW�RI�FRQWDFW�

EXVLQHVV�WUDQVDFWLRQ�DQG�IXOILOOPHQW�UHDOL]HG�E\�VHOOHU



��

4XHVWLRQV�WR�$VN�DERXW�%XVLQHVV�0RGHOV

� :KDW�LV�WKH�SXUSRVH�RI�WKH�EXVLQHVV��PLVVLRQ�"

� :KDW�DUH�WKH�EXVLQHVV�JRDOV"

� :KDW�LV�WKH�UHYHQXH�PRGHO"

� :KDW�DUH�PHDVXUDEOH�REMHFWLYHV"

� +RZ�LV�WKH�SURGXFW�GHOLYHUHG��RUGHU�IXOILOOPHQW�"

� ,V�WKH�V\VWHP�RSHQ�RU�UHVWULFWHG�WR�VRPH�JURXS"

� :KDW�LV�WKH�SRWHQWLDO�VL]H�RI�WKH�PDUNHW"

� :KDW�LV�WKH�H[SHFWHG�JURZWK�UDWH"

� :KDW�DUH�FULWLFDO�VXFFHVV�IDFWRUV"

� :KDW�DUH�WKH�TXDQWLWDWLYH�GHVFULSWRUV"

��

$SSOLFDWLRQ�3DWWHUQV

� $SSOLFDWLRQ�SDWWHUQV�DUH�DEVWUDFW�GHVFULSWLRQV�RI

DSSOLFDWLRQ�VFHQDULRV

� %DVHG�RQ�DEVWUDFW�FODVVHV�RI�UHTXLUHPHQWV

� $�VHW�RI�JHQHULF�DSSOLFDWLRQ�SDWWHUQV�ZHUH

GHYHORSHG�IRU�EHQFKPDUNLQJ�REMHFW�PRQLWRUV

�%RXFKHU�.DW]�

� 6LQFH�REMHFW�PRQLWRUV�DUH�RIWHQ�XVHG�DV�SODWIRUPV

IRU�H�FRPPHUFH�DSSOLFDWLRQV��WKHVH�SDWWHUQV�FDQ

EH�XVHG�WR�FKDUDFWHUL]H�H�FRPPHUFH�DSSOLFDWLRQV

��

3URSHUWLHV�RI�$SSOLFDWLRQ�3DWWHUQV

� QXPEHU�RI�FRQFXUUHQW�XVHUV

� OHQJWK�RI�XVHU�VHVVLRQ

� XVHU�SRSXODWLRQ�FKDQJH�UDWH��VLJQ�LQ�VLJQ�RII
YDULDQFH�

� QXPEHU�RI�GDWD�VRXUFHV

� LQTXLULHV�WR�XSGDWH�UDWLR

� DYHUDJH�OHQJWK�RI�FKDLQ�RI�D�GLVWULEXWHG�FDOO

� FRQQHFWLYLW\�LQYRFDWLRQ�UHTXLUHPHQWV
�V\QFKURQRXV�YV��DV\QFKURQRXV�

� UHTXLUHPHQW�IRU�PDLQWDLQLQJ�VWDWH�RI�FKDQJHV

� UHTXLUHPHQW�IRU�KLJK�DYDLODELOLW\�IDXOW�WROHUDQFH

� XVH�RI�DSSOLFDWLRQ�VHUYLFHV

��

6DPSOH�*HQHULF�3DWWHUQV�RI�3RSXODU�$SSOLFDWLRQV

� 3DWWHUQV�DUH�QDPHG�EDVHG�RQ�SURSHUWLHV�DQG

EHQHILWV�WKH\�DUH�WR�EULQJ�WR�WKH�FXVWRPHUV

± &XVWRPHU�6HUYLFH�'LUHFW

± &XVWRPHU�6HUYLFH�,QGLUHFW

± &XVWRPHU�2Q�&DOO

± &XVWRPHU�ZLWK�D�9RWH

± ,QGHFLVLYH�&XVWRPHU

± &XVWRPHU�ZLWK�&DVK

� 1RWH��SDWWHUQV�DUH�LQFRPSOHWH�Z�U�W��OLVW�RI

UHTXLUHPHQWV��VKRXOG�EH�DGDSWHG�WR�VSHFLILF�FDVH



��

&XVWRPHU�6HUYLFH�'LUHFW

� 8VHU�GULYHV�WKH�DSSOLFDWLRQ

� 0DLQ�REMHFWLYH��UDSLG�UHVSRQVH�WR�PXOWLSOH

FXVWRPHU�UHTXLUHPHQWV

± SURGXFW�SXUFKDVH

± DFFHVV�WR�DFFRXQW�LQIRUPDWLRQ

± KRPH�EDQNLQJ��XVHG�KHUH�IRU�UHTXLUHPHQW�VSHF��

� /DUJH�QXPEHU�RI�FXVWRPHUV

� 8QSUHGLFWDEOH�SHDN�ORDGV

� 1HHG�IRU�VFDODELOLW\�DQG�SHUIRUPDQFH

� 0XOWLSOH�VKRUW�WUDQVDFWLRQV�ZLWK�XSGDWHV

� &DXWLRQ��GRQµW�XQGHUHVWLPDWH�ORQJ�LQWHUDFWLRQV

��

5HTXLUHPHQWV�&XVWRPHU�6HUYLFH�'LUHFW����

)HDWXUH %XVLQHVV

5HTV�

��FRQFXUUHQW�XVHUV� ODUJH

!����

NLQG�RI�LQWHUDFWLYLW\ LQWHUDFWLYH

DYJ��VHVVLRQ�OHQJWK VKRUW

�EDQNLQJ�

7HFKQRORJ\�,PSOLFDWLRQ

0XOWLSOH�XVHUV�DFFHVVLQJ�VDPH�REMHFW

0XOWLWKUHDGLQJ�RU�SURFHVV�SRROV�UHT�

+HDY\�WUDIILF�EHWZHHQ�FOLHQW�DQG�VHUYHU

0XVW�PDLQWDLQ�VHVVLRQ�LQIRUPDWLRQ�WR

DYRLG�IUHTXHQW�VDYH�UHVWRUH

1R�QHHG�WR�SURYLGH�ORQJ�UXQQLQJ

VHVVLRQV

��

5HTXLUHPHQWV�&XVWRPHU�6HUYLFH�'LUHFW����

)HDWXUH %XVLQHVV

5HTV�

8VHU�SRSXODWLRQ� KLJK

FKDQJH�UDWH

��UHTXHVW�UHVSRQVHV VPDOO�WR

PHGLXP

VHVVLRQV�DQG�VWDWHV \HV

��RI�KLWV ODUJH

7HFKQRORJ\�,PSOLFDWLRQ

(IIHFWLYH�ORDG�EDODQFLQJ�QHHGHG�WR

UHVSRQG�WR�YDU\LQJ���RI�XVHUV

1R�VSHFLDO�UHTXLUHPHQWV�QHHGHG

6\VWHP�PXVW�EH�DEOH�WR�PDLQWDLQ

VHVVLRQV�DQG�VWDWH�EHWZHHQ�FOLHQW

LQWHUDFWLRQV

3URSRUWLRQDO�WR���RI�FRQFXUUHQW�VHVVLRQV

��

5HTXLUHPHQWV�&XVWRPHU�6HUYLFH�'LUHFW����

)HDWXUH %XVLQHVV

5HTV�

5HVSRQVH�WLPH LPPHGLDWH

LQTXLULHV�WR�XSGDWH ���

UDWLR

GLVWULEXWHG�ZRUNIORZ VLPSOH

7HFKQRORJ\�,PSOLFDWLRQ

6\VWHP�PXVW�SURYLGH�XSZDUG�ERXQGHG

UHVSRQVH�WLPH�ZLWK�OLWWOH�GHJUDGDWLRQ

6\VWHP�VKRXOG�VXSSRUW�PDQDJHPHQW�RI

GDWDEDVH�FRQQHFWLRQ�SRRO

&RQQHFWLRQ�EHWZHHQ�FRQQHFWHG

FRPSRQHQWV�FRXOG�EH�UHVROYHG

VWDWLFDOO\�EHIRUH�PDNLQJ�FDOO



��

&XVWRPHU�6HUYLFH�,QGLUHFW

� 7\SLFDO�IRU�FXVWRPHU�VHUYLFH�DSSV���H�J��FRPSOH[

ERRNLQJV��FRPSODLQWV��ELOOLQJ�FODULILFDWLRQV��HWF�

� &RUSRUDWH�SHUVRQQHO�DFFHVV�V\VWHP�DQG�LQWHUDFW

ZLWK�XVHU

� &RUSRUDWH�SHUVRQQHO�PXVW�DFFHVV�PXOWLSOH

LQIRUPDWLRQ�VRXUFHV

� +HWHURJHQHLW\�DQG�EDQGZLGWK�ODUJHU�WKDQ�LQ

GLUHFW�FXVWRPHU�LQWHUDFWLRQV

� 1XPEHU�RI�XVHUV�LV�OLPLWHG�E\�FDOO�FHQWHU

SHUVRQQHO

��

5HTXLUHPHQWV�&XVWRPHU�6HUYLFH�,QGLUHFW����

)HDWXUH %XVLQHVV

5HTV�

��FRQFXUUHQW�XVHUV� ����������

NLQG�RI�LQWHUDFWLYLW\ YHU\�

LQWHUDFWLYH

DYJ��VHVVLRQ�OHQJWK YHU\�ORQJ

7HFKQRORJ\�,PSOLFDWLRQ

0XVW�KDQGOH�UHDVRQDEOH�DQG�YHU\

SUHGLFWDEOH���RI�VHUYLFH�UHSV�

&RQYHUVDWLRQDO�LQWHUDFWLYLW\�Z��XVHU
PD\�UHVXOW�LQ�DFFHVV�WR�PDQ\
EDFNHQGV

&DFKLQJ�RI�LQWHUPHGLDWH�YDOXHV�WR

PLQLPL]H�UHSHDWHG�DFFHVV�WR

EDFNHQG�V\VWHPV�ZLWKLQ�D�VHVVLRQ

��

5HTXLUHPHQWV�&XVWRPHU�6HUYLFH�,QGLUHFW����

)HDWXUH %XVLQHVV

5HTV�

8VHU�SRSXODWLRQ� YHU\�VWDEOH

FKDQJH�UDWH GXULQJ

ZRUN�KUV�

��UHTXHVW�UHVSRQVHV PHGLXP�WR

ODUJH

VHVVLRQV�DQG�VWDWHV \HV

��RI�KLWV ODUJH

7HFKQRORJ\�,PSOLFDWLRQ

1R�VSHFLDO�QHHGV�VLQFH�XVHU�QXPEHU�LV

YHU\�VWDEOH

6\VWHP�PXVW�EH�DEOH�WR�KDQGOH�KLJK

QXPEHU�RI�LQWHUDFWLRQV

6\VWHP�PXVW�EH�DEOH�WR�PDLQWDLQ

VHVVLRQV�DQG�VWDWH�EHWZHHQ�FOLHQW

LQWHUDFWLRQV

6\VWHP�VKRXOG�EH�DEOH�WR�KDQGOH�WUDIILF
WR�PXOWLSOH�VRXUFHV�WUDQVIHUULQJ�ODUJH
GDWD�YROXPHV

��

5HTXLUHPHQWV�&XVWRPHU�6HUYLFH�,QGLUHFW����

)HDWXUH %XVV�

5HTV�

5HVSRQVH�WLPH YDULDEOH

LQTXLULHV�WR�XSGDWH ���

UDWLR

GLVWULEXWHG�ZRUNIORZ FRPSOH[

7HFKQRORJ\�,PSOLFDWLRQ

6\VWHP�PXVW�SURYLGH�XSZDUG�ERXQGHG

UHVSRQVH�WLPH�ZLWK�OLWWOH�GHJUDGDWLRQ

6\VWHP�VKRXOG�VXSSRUW�PDQDJHPHQW�RI

GDWDEDVH�FRQQHFWLRQ�SRRO��8SGDWHV

PD\�EH�DFURVV�KHWHURJHQHRXV�V\VWV�

6\VWHP�VKRXOG�VXSSRUW�ZRUNIORZV�DFURVV
YDULRXV�FRPELQDWLRQV�RI�EXVLQHVV
FRPSRQHQWV



��

&XVWRPHU�2Q�&DOO

� 6LPSOH�FDOO�FHQWHU�DSSOLFDWLRQV

� 8VHUV�FDOO�LQ�DQG�SHUIRUP�VPDOO�YDULHW\�RI�FRPPRQ

VHUYLFHV��H�J��FKHFN�DFFRXQW�LQIRUPDWLRQ��WUQVIHU

IXQGV�IURP�VDYLQJV�WR�FKHFNLQJ�

� ,QWHQWLRQ�LV�WR�UHGXFH�LQWHUYHQWLRQ�RI�VHUYLFH

SHUVRQQHO

� 5HGXFH�ORDG�RQ�V\VWHP�  !�WKH�TXLFNHU�WKH�EHWWHU

� 0XVW�PDQDJH�KLJK�ORDGV�DQG�TXHXHV

��

5HTXLUHPHQWV�&XVWRPHU�RQ�&DOO����

)HDWXUH %XVV�

5HTV�

��FRQFXUUHQW�XVHUV� PD\�EH�

YHU\�ODUJH

NLQG�RI�LQWHUDFWLYLW\ PLQLPDO�	

SUHGHILQHG

DYJ��VHVVLRQ�OHQJWK VKRUW

7HFKQRORJ\�,PSOLFDWLRQ

0XOWLSOH�XVHUV��TXHXHLQJ��DQG�KLJK

DYDLODELOLW\

/HVV�WKDQ�LQ�IXOO�IOHGJHG�FXVWRPHU

VHUYLFH�DSSOLFDWLRQV

0DMRU�UHTXLUHPHQW�WR�PDNH�HDFK

VHVVLRQ�DV�VKRUW�DV�SRVVLEOH

��

5HTXLUHPHQWV�&XVWRPHU�RQ�&DOO����

)HDWXUH %XVV�

5HTV�

8VHU�SRSXODWLRQ� KLJK

FKDQJH�UDWH

��UHTXHVW�UHVSRQVHV VPDOO

VHVVLRQV�DQG�VWDWHV \HV

��RI�KLWV ODUJH

7HFKQRORJ\�,PSOLFDWLRQ

(IIHFWLYH�ORDG�EDODQFLQJ�QHHGHG�WR

UHVSRQG�WR�YDU\LQJ���RI�XVHUV

IHZ�UHTXHVWV�SHU�LQWHUDFWLRQ��EXW

SURSRUWLRQDO�WR�QXPEHU�RI�XVHUV

6\VWHP�PXVW�EH�DEOH�WR�PDLQWDLQ

VHVVLRQV�DQG�VWDWH�DV�FRVW�IRU

UHHVWDEOLVKLQJ�D�VHVVLRQ�PD\�EH�KLJK

3URSRUWLRQDO�WR���RI�FRQFXUUHQW�VHVVLRQV�
WKHUHIRUH�KLJK���RI�KLWV

��

5HTXLUHPHQWV�&XVWRPHU�RQ�&DOO����

)HDWXUH %XVV�

5HTV�

5HVSRQVH�WLPH PLQLPDO

LQTXLULHV�WR�XSGDWH ���

UDWLR

GLVWULEXWHG�ZRUNIORZ PHGLXP

7HFKQRORJ\�,PSOLFDWLRQ

6\VWHP�PXVW�PLQLPL]H�UHVSRQVH�WLPH

IRU�DOO�XVHUV

0RVWO\�IRU�LQIRUPDWLRQ�SXUSRVHV�

PLQLPDO�XSGDWH�DFWLYLW\��VPDOO

DPRXQWVE�RI�LQIRUPDWLRQ

6\VWHP�PD\�KDYH�WR�VXSSRUW

SUHGHILQHG�FRPSRQHQW�FRPELQDWLRQV



��

&XVWRPHU�ZLWK�D�9RWH

� 7\SLFDO�DSSOLFDWLRQV�DUH�RQOLQH�DXFWLRQV�RU

EURNHUDJHV��XVHG�DV�H[DPSOH�IRU�UHTXLUHPHQWV�

� 3ULPDU\�EXVLQHVV�REMHFWLYH�LV�WR�KDQGOH

XQSUHGLFWDEOH�FXVWRPHU�UHTXHVWV�LQ�WLPHO\

PDQQHU�ZLWK�LQWHJULW\�JXDUDQWHHV

� +LJK�DYDLODELOLW\�DQG�IDXOW�WROHUDQFH�DUH�HVVHQWLDO

� 7KLV�NLQG�RI�DSSOLFDWLRQ�PD\�EH�ZHOO�VXLWHG�IRU

HYHQW�EDVHG�V\VWHPV��VHH�&LOLD�HW�DO�������

��

5HTXLUHPHQWV�&XVWRPHU�ZLWK�D�9RWH����

)HDWXUH %XVV�

5HTV�

��FRQFXUUHQW�XVHUV� H[WUHPHO\

ODUJH�DQG

YDULDEOH

NLQG�RI�LQWHUDFWLYLW\ PHGLXP

DYJ��VHVVLRQ�OHQJWK VKRUW

7HFKQRORJ\�,PSOLFDWLRQ

0XOWLSOH�XVHUV�DFFHVVLQJ�VDPH�REMHFW

0XVW�KDQGOH�TXLFNO\�YDU\LQJ�V\VWHP

ORDGV��PXOWLWKUHDGLQJ

+HDY\�WUDIILF�EHWZHHQ�FOLHQW�DQG�VHUYHU

7\SH�DQG�OHYHO�RI�LQWHUDFWLRQ�IDLUO\

SUHGLFWDEOH

6\VWHP�PXVW�SURYLGH�PXOWLSOH�GLVFUHWH

SDUDOOHO�VHVVLRQV

��

5HTXLUHPHQWV�&XVWRPHU�ZLWK�D�9RWH����

)HDWXUH %XVV�

5HTV�

8VHU�SRSXODWLRQ� H[WUHPHO\

FKDQJH�UDWH �KLJK�

��UHTXHVW�UHVSRQVHV VPDOO�WR

PHGLXP

VHVVLRQV�DQG�VWDWHV DEVROXWHO\

\HV

��RI�KLWV YDULDEOH

7HFKQRORJ\�,PSOLFDWLRQ

9HU\�YRODWLOH�DSSOLFDWLRQ�ZLWK�D�ORW�RI

XQSUHGLFWDEOH�SLFNV

1R�VSHFLDO�UHTXLUHPHQWV�QHHGHG�IRU�PRVW

LQIRUPDWLRQ�JRLQJ�EDFN�DQG�IRUWK�LQ

ERWK�GLUHFWLRQV

&ULWLFDO�UHTXLUHPHQW�ZLWK�LQWHJULW\�DQG

WUDQVDFWLRQDO�SURSHUWLHV�DQG�GHOLYHU\

JXDUDQWHHV

6\VWHP�PXVW�KDQGOH�XQSUHGLFWDEOH���RI

KLWV

��

5HTXLUHPHQWV�&XVWRPHU�ZLWK�D�9RWH����

)HDWXUH %XVV�

5HTV�

5HVSRQVH�WLPH UHDVRQDEOH

LQTXLULHV�WR�XSGDWH ���

UDWLR

GLVWULEXWHG�ZRUNIORZ VKRUW

7HFKQRORJ\�,PSOLFDWLRQ

7LPHO\�FRQILUPDWLRQ�RI�H[HFXWHG

RSHUDWLRQV�LV�FULWLFDO

5HDVRQDEOH�XSGDWH�UHWULHYDO�UDWH�

&DFKHLQJ�PD\�EH�GLIILFXOW

1RW�D�PDMRU�UHTXLUHPHQW�IRU�WKLV

DSSOLFDWLRQ



��

,QGHFLVLYH�&XVWRPHU

� 3DWWHUQ�W\SLFDO�IRU�GHFLVLRQ�VXSSRUW�V\VWHP�DSSV�

� ([DPSOH�XVHG�KHUH�LV�ORDQ�VHOHFWLRQ�VHUYLFH

� 0XOWLSOH�FRPSOLFDWHG�DG�KRF�UHTXHVWV�WR�PDQ\�GDWD

VRXUFHV

� ,QWHQVLYH�FDOFXODWLRQV�UHTXLUH�PXOWLWKUHDGHG

HQYLURQPHQW��PHPRU\�DQG�&38�PJPW��$W�EDFNHQG

� $V\QFKURQRXV�FRPPXQLFDWLRQ�WR�VWDUW�GLIIHUHQW

VFHQDULRV�ZLWKRXW�ZDLWLQJ�IRU�SUHYLRXV�FDOFXODWLRQ

WR�ILQLVK

� 6XIILFLHQW�EDQGZLGWK�QHHGHG�IRU�JUDSKLFDO�GDWD

��

5HTXLUHPHQWV�,QGHFLVLYH�&XVWRPHU����

)HDWXUH %XVV�

5HTV�

��FRQFXUUHQW�XVHUV PHGLXP

NLQG�RI�LQWHUDFWLYLW\ KLJK

DYJ��VHVVLRQ�OHQJWK PHGLXP

WR�ORQJ

7HFKQRORJ\�,PSOLFDWLRQ

7\SLFDO�LQWUDQHW�DSSOLFDWLRQ�

FRUSRUDWLRQV�FDQ�SUHGLFW���RI�XVHUV

9HU\�ORQJ�LQWHUDFWLYH�VHVVLRQV�PXVW�EH

VXSSRUWHG�E\�V\VWHP

8VHU�ZLOO�LQWHUDFW�ZLWK�DSSOLFDWLRQ

V\VWHPV�GRLQJ�ORQJ�FRPSXWDWLRQV

��

5HTXLUHPHQWV�,QGHFLVLYH�&XVWRPHU����

)HDWXUH %XVV�

5HTV�

8VHU�SRSXODWLRQ� PHGLXP

FKDQJH�UDWH

��UHTXHVW�UHVSRQVHV ODUJH�WR

YHU\�ODUJH

VHVVLRQV�DQG�VWDWHV \HV

��RI�KLWV KLJK

7HFKQRORJ\�,PSOLFDWLRQ

$IWHU�VLJQ�LQ�XVHU�VSHQGV�SUHGLFWDEO\

ODUJH�DPRXQW�RI�WLPH�LQ�RQH�VHVVLRQ

6\VWHP�PXVW�EH�DEOH�WR�KDQGOH�YHU\�ODUJH

DQVZHUV�VHQW�EDFN�WR�XVHU��DOVR

JUDSKLFV�DQG�FKDUWV

&RQYHUVDWLRQDO�V\VWHP�PXVW�EH�DEOH�WR

PDLQWDLQ�VHVVLRQV�DQG�VWDWH�DQG

UHFRYHU�ZLWKRXW�ORRVLQJ�VHVVLRQ�GDWD

8VHU�VKRXOG�EH�DOORZHG�WR�UXQ�FRQFXUUHQW
VHVVLRQV

��

5HTXLUHPHQWV�,QGHFLVLYH�&XVWRPHU����

)HDWXUH %XVV�

5HTV�

5HVSRQVH�WLPH UHDVRQDEOH

LQTXLULHV�WR�XSGDWH ����

UDWLR

GLVWULEXWHG�ZRUNIORZ VKRUW

7HFKQRORJ\�,PSOLFDWLRQ

5HVSRQVH�WLPH�UHTXLUHPHQWV

DPPHOLRUDWHG�E\�FRQFXUUHQW�TXHULHV

0RVWO\�TXHU\�RULHQWHG�V\VWHP�EXW

SUREDEO\�UHTXLUHV�DFFHVV�WR�PDQ\

VRXUFHV

4XHU\�RULHQWHG�V\VWHP�GRHVQµW�UHTXLUH

ZRUNIORZV



��

&XVWRPHU�ZLWK�&DVK

� 7\SLFDO�DSSOLFDWLRQ�DUH�RQ�OLQH�UHVHUYDWLRQ�DQG

SXUFKDVLQJ�V\VWHPV

� 6DPSOH�SDWWHUQ�EDVHG�RQ�VLPSOH�RQ�OLQH

SXUFKDVLQJ�DSSOLFDWLRQ

� ,PSRUWDQW�WR�LQWHJUDWH�V\VWHP�ZLWK�H[LVWLQJ

FRPSRQHQWV

� 0XVW�HQVXUH�GDWD�LQWHJULW\�DW�DOO�WLPHV��HYHQ

DFURVV�KHWHURJHQHRXV�V\VWHPV

� 0XVW�KDQGOH�VWDWH�EHWZHHQ�VHVVLRQV�DQG�UHFRYHU

ZLWKRXW�ORRVLQJ�VWDWH�LQIRUPDWLRQ

��

5HTXLUHPHQWV�&XVWRPHU�ZLWK�&DVK����

)HDWXUH %XVV�

5HTV�

��FRQFXUUHQW�XVHUV� PHGLXP

NLQG�RI�LQWHUDFWLYLW\ KLJK

DYJ��VHVVLRQ�OHQJWK ORQJ

7HFKQRORJ\�,PSOLFDWLRQ

/RDGV�DUH�RIWHQ�NQRZQ�EHFDXVH

H[LVWLQJ�V\VWHPV�DUH�KDQGOLQJ�LW

6LPLODU�WR�FRQYHUVDWLRQ�W\SH�V\VWHPV

0XVW�PDLQWDLQ�VHVVLRQ�LQIRUPDWLRQ�WR

DYRLG�IUHTXHQW�VDYH�UHVWRUH

6HVVLRQV�PD\�VSDQ�PXOWLSOH�ORJ�LQV

��

5HTXLUHPHQWV�&XVWRPHU�ZLWK�&DVK����

)HDWXUH %XVV�

5HTV�

8VHU�SRSXODWLRQ� PHGLXP

FKDQJH�UDWH

��UHTXHVW�UHVSRQVHV PHGLXP

VHVVLRQV�DQG�VWDWHV \HV

��RI�KLWV PHGLXP

7HFKQRORJ\�,PSOLFDWLRQ

)DLUO\�SUHGLFWDEOH

$YHUDJH��PDQDJHDEOH�VL]H

6\VWHP�PXVW�PDLQWDLQ�VWDWH�HYHQ�DFURVV

VHVVLRQV

5HDVRQDEOH�DQG�SUHGLFWDEOH

��

5HTXLUHPHQWV�&XVWRPHU�ZLWK�&DVK����

)HDWXUH %XVV�

5HTV�

5HVSRQVH�WLPH LPPHGLDWH

IRU�VPDOO��

RI�UHTXHVWV

LQTXLULHV�WR�XSGDWH ���

UDWLR

GLVWULEXWHG�ZRUNIORZ YHU\�ORQJ

7HFKQRORJ\�,PSOLFDWLRQ

,PPHGLDWH�UHVSRQVH�UHTXLUHG�IRU

SRUWLRQV�RI�HYHU\�UHTXHVW

6\VWHP�PD\�UHTXLUH�XSGDWHV�WR�PXOWLSOH

VRXUFHV

0D\�VSDQ�VHVVLRQV�WKDW�LQFOXGH�PDQ\
FRRSHUDWLQJ�FRPSRQHQWV



��

(YDOXDWLRQ�RI�3DWWHUQV

� 3DWWHUQV�FDQ�EH�XVHG�DV�D�JHQHULF�GHVFULSWLRQ�RI

WKH�EXVLQHVV�PRGHO

� 3DWWHUQV�DUH�XVHIXO�FKDUDFWHUL]DWLRQV�RI

DSSOLFDWLRQ�VFHQDULRV�EXW�DUH�QRW�GHWDLOHG�HQRXJK

IRU�TXDQWLWDWLYH�DQDO\VLV

� 0XVW�PRYH�WR�PRUH�GHWDLOHG�PRGHOV�

  !�IXQFWLRQDO�PRGHOV��FXVWRPHU�PRGHOV�

UHVRXUFH�PRGHOV

��

)XQFWLRQDO�0RGHO

� 7KH�IXQFWLRQDO�PRGHO�GHVFULEHV�WKH�SURFHVVHV�WKDW

GHOLYHU�VHUYLFHV�WR�WKH�FXVWRPHUV��VHOHFW�LWHP�

UHYLHZ�VKRSSLQJ�FDUW��FKHFNRXW��SD\����

� 3URFHVVHV�FDQ�EH�EURNHQ�GRZQ�LQWR�VPDOOHU

VHUYLFHV�RU�DFWLYLWLHV��SRVVLEO\�SURYLGHG�E\��UG

SDUWLHV�

� )XQFWLRQDO�PRGHO�SURYLGHV�IUDPHZRUN�WR

± LGHQWLI\�QDYLJDWLRQDO�VWUXFWXUH�RI�VLWH

± DQDO\]H�WKH�SRVVLEOH�SDWKV�WDNHQ�E\�FXVWRPHUV

� )XQFWLRQDO�PRGHO�LV�WKH�UHVXOW�RI�IXQFWLRQDO�DQDO\VLV

��

)XQFWLRQDO�0RGHO�RI�DQ�2QOLQH�$XFWLRQ

2QOLQH�$XFWLRQ

%X\HU�5HJLVWUDWLRQ

6HOOHU�5HJLVWUDWLRQ

6HWWLQJ�8S�$XFWLRQ

%LGGLQJ

%LG�(YDOXDWLRQ

6HDUFK

5HYLHZ�$XFWLRQ

6HWWOHPHQW

3D\PHQW

(VFURZ

)XOILOOPHQW

$GYHUWLVLQJ

��

&XVWRPHU��:RUNORDG�DQG�5HVRXUFH�0RGHOV

&XVWRPHU

0RGHO

:RUNORDG�

0RGHO

5HVRXUFH

0RGHO

:KDW�LI�TXHVWLRQV

UHJDUGLQJ�LPSDFWV�RI

FXVWRPHU�EHKDYLRU

:KDW�LI�TXHVWLRQV�UHJDUGLQJ

LPSDFW�RI�ZRUNORDG��

DUFKLWHFWXUH��DQG�

FRQILJXUDWLRQ�FKDQJHV

0HWULFV

��UHYHQXH�VHF

��UHVSRQVH�WLPH

��WKURXJKSXW����



��

&XVWRPHU�0RGHOV

� &XVWRPHU�0RGHO�FDSWXUHV�XVHU�EHKDYLRU�LQ�WHUPV

RI

± QDYLJDWLRQDO�SDWWHUQV

± H�FRPPHUFH�IXQFWLRQV�XVHG

± IUHTXHQF\�RI�DFFHVV�WR�WKH�YDULRXV�H�FRPPHUFH

IXQFWLRQV

± WLPHV�EHWZHHQ�DFFHVVHV�WR�WKH�YDULRXV�VHUYLFHV�RIIHUHG

� &XVWRPHU�PRGHOV�DUH�WKH�EDVLV�IRU�QDYLJDWLRQDO

DQG�ZRUNORDG�SUHGLFWLRQV

��

:RUNORDG�0RGHO

� :RUNORDG�0RGHO�GHVFULEHV�ZRUNORDG�RI�DQ�H�

EXVLQHVV�VLWH�LQ�WHUPV�RI

± ZRUNORDG�LQWHQVLW\��H�J��WUDQVDFWLRQ�DUULYDO�UDWHV�

± VHUYLFH�GHPDQGV��H�J��&38��,�2�VXEV\VWHP��QHWZRUN�

� :RUNORDG�0RGHO�FDQ�EH�GHULYHG�IURP�WKH

&XVWRPHU�0RGHOV

��

5HVRXUFH�0RGHO

� 5HVRXUFH�0RGHO�UHSUHVHQWV�WKH�UHVRXUFHV�RI�D

VLWH�DQG�WKH�HIIHFWV�RI�WKH�ZRUNORDG�RQ�WKHP

� 5HVRXUFH�0RGHO�FDQ�EH�XVHG�IRU�SUHGLFWLYH

SXUSRVHV�UHJDUGLQJ�SHUIRUPDQFH�LPSDFW�GXH�WR

± FKDQJHV�LQ�FRQILJXUDWLRQ

± VRIWZDUH�DUFKLWHFWXUH

± KDUGZDUH�DUFKLWHFWXUH

� 8VHG�IRU�FRPSXWLQJ�PHWULFV��VXFK�DV

± UHVSRQVH�WLPH

± WKURXJKSXW

��

&XVWRPHU�%HKDYLRU�0RGHO��2QOLQH�%RRNVWRUH

� )XQFWLRQV�SURYLGHG�E\�WKH�2QOLQH�%RRNVWRUH�

± KRPH�SDJH�ZLWK�OLQNV�WR�EHVWVHOOHUV�DQG�SURPRWLRQV

± VHDUFK�IRU�WLWOHV�E\�NH\ZRUG��,6%1��DXWKRU

± VHOHFW�ERRN�DQG�YLHZ�LQIR��GHVFULSWLRQ��SULFH��UDQNLQJ�

UHYLHZV��VKLSSLQJ�WLPH�

± UHJLVWHU�DV�QHZ�FXVWRPHU��QDPH�SDVVZRUG��PDLOLQJ

GDWD��FUHGLW�FDUG��H�PDLO�IRU�QRWLILFDWLRQV�

± ORJLQ�ZLWK�QDPH�DQG�SDVVZRUG

± DGG�LWHPV�WR�VKRSSLQJ�FDUW

± SD\�IRU�LWHPV�LQ�VKRSSLQJ�FDUW



��

&XVWRPHU�%HKDYLRU�0RGHO

� &XVWRPHU�%HKDYLRU�0RGHOV�DUH�XVHG�IRU

PRGHOLQJ�QDYLJDWLRQDO�SDWWHUQV�IRU�SUHGLFWLYH

SXUSRVHV

� 8VHG�IRU�DQVZHULQJ�ZKDW�LI�TXHVWLRQV�ZKHQ�VLWH

OD\RXW�FKDQJHV

� 3UHGLFWLRQV�RI�IXWXUH�PRYHV�WR�SUHIHWFK�GDWD

��

2QOLQH�%RRNVWRUH��FRQW��

� 'XULQJ�D�VHVVLRQ�WKH�XVHU�PD\�H[HFXWH�VHYHUDO

IXQFWLRQV

� ([HFXWLQJ�D�IXQFWLRQ�UHVXOWV�LQ�WKH�XVHU�EHLQJ�LQ�D

FHUWDLQ�VWDWH

� 7UDQVLWLRQV�IURP�RQH�VWDWH�WR�DQRWKHU�GHSHQG�RQ

WKH�VLWH�OD\RXW

� 7KH�SRVVLEOH�WUDQVLWLRQV�EHWZHHQ�VWDWHV�DUH

PRGHOOHG�E\�D�JUDSK��WKH�&XVWRPHU�%HKDYLRU�0RGHO

*UDSK��&%0*�

± VWDWHV�DUH�UHSUHVHQWHG�E\�VTXDUHV��WUDQVLWLRQV�E\�DUURZV

��

6WDWHV�DQG�7UDQVLWLRQV�RI�WKH�2QOLQH�%RRNVWRUH

5HJLVWHU

6HDUFK

3D\

6HOHFW$GG�WR�&DUW/RJLQ�+RPH(QWU\

%URZVH

(QWU\

��

6WDWH�7UDQVLWLRQV

� 7KH�VWDWHV�YLVLWHG�GHSHQG�RQ�WKH�XVHU�DQG�PD\

YDU\�IURP�VHVVLRQ�WR�VHVVLRQ

� )UHTXHQF\�RI�YLVLWV�WR�D�VWDWH�PD\�FKDUDFWHUL]H�D

XVHU�RU�D�W\SH�RI�XVHU

± FDVXDO�XVHUV�EURZVH�PRUH�DQG�EX\�OHVV

± IUHTXHQW�VKRSSHUV�YLVLW�WKH�$GG�WR�&DUW�DQG�3D\�VWDWHV

PRUH�RIWHQ

� )RU�HDFK�VHVVLRQ�WKH�UDWLR�RI�YLVLWV�WR�D�VWDWH�WR

WKH�WRWDO�QXPEHU�RI�YLVLWV�FDQ�EH�FRPSXWHG

� $YHUDJLQJ�RYHU�DOO�VHVVLRQV�\LHOGV�VWDWH�WUDQVLWLRQ

SUREDELOLWLHV



��

&%0*�RI�2QOLQH�%RRNVWRUH

5HJLVWHU

6HDUFK

3D\

6HOHFW$GG�WR�&DUW/RJLQ�+RPH(QWU\

%URZVH

(QWU\

����

���� ����

���

����

��� ��� ���
���

���

���

���

���

�������

������

����

����
���

��� ��� ���

���

���

���

���
���

������

����

����
����

����

���

���

UHWXUQ

��

&XVWRPHU�%HKDYLRU�0RGHO�*UDSKV

� $�&%0*�FRQVLVWV�RI�Q�VWDWHV�LQFOXGLQJ�DQ�(QWU\

DQG�DQ�([LW�VWDWH��DQG�D�VHW�RI�SRVVLEOH�WUDQVLWLRQV

� 7KH�VXP�RI�VWDWH�WUDQVLWLRQ�SUREDELOLWLHV��RXWERXQG

HGJHV��IRU�HDFK�VWDWH�PXVW�EH����

� $OO�VWDWH�WUDQVLWLRQ�SUREDELOLWLHV�SL�M�IRUP�WKH�Q[Q

VWDWH�WUDQVLWLRQ�SUREDELOLW\�PDWUL[�3

� 7KH�&%0*�LV�D�FKDUDFWHUL]DWLRQ�RI�WKH�QDYLJDWLRQDO

SDWWHUQV�RI�XVHUV

� &%0*�LV�D�FKDUDFWHUL]DWLRQ�IURP�WKH�VHUYHU�YLHZ

�UHTXHVWV�VHUYLFHG�E\�D�FDFKH�DUH�QRW�VHHQ�

��

0DWUL[�3�IRU�&%0*�RI�2QOLQH�%RRNVWRUH

� 3UREDELOLWLHV�FDQ�EH�REWDLQHG�E\

± 'DWD�PLQLQJ�DQG�2/$3�WHFKQLTXHV�RQ�+773�ORJV

�HYDOXDWLRQ�DQG�GHYHORSPHQW�RI�UXQQLQJ�V\VWHP�

± $VVXPSWLRQV�PDGH�GXULQJ�GHVLJQ�SKDVH��LQLWLDO�VL]LQJ�

��\�������K�������E�������V�������O�������S�������U�������D�������W��������[

(QWU\��\� ����������������������������������������������������������

+RPH��K� ����������������������������������������������������������

%URZVH��E� ����������������������������������������������������������

6HDUFK��V� ����������������������������������������������������������

/RJLQ��O� ����������������������������������������������������������

3D\��S� ����������������������������������������������������������

5HJLVWHU��U� ����������������������������������������������������������

$GG�WR�&DUW��D� ����������������������������������������������������������

6HOHFW��V� ����������������������������������������������������������

([LW��[� ����������������������������������������������������������

��

%XLOGLQJ�D�&%0*

� 'HWHUPLQH�WKH�VHW�RI�IXQFWLRQV�SURYLGHG�E\�VLWH

± FRPELQDWLRQ�RI�VWDQGDUG�IXQFWLRQV�DQG�VLWH�VSHFLILF

IXQFWLRQV

± UHILQH�WKH�VHW�RI�IXQFWLRQV�DFFRUGLQJ�WR�UHVRXUFH

FRQVXPSWLRQ�RU�IXQFWLRQ�VSHFLILF�ZRUNIORZ

� VHSDUDWH�DXGLR�GRZQORDG�IURP�YLGHR�GRZQORDG

� VHSDUDWH�WUDGLQJ�RI�VWRFNV�IURP�ERQGV�DQG�PXWXDO�IXQGV

± GHWHUPLQH�WKH�WUDQVLWLRQV�EHWZHHQ�VWDWHV

� DQDO\]H�H[LVWLQJ�VLWH�OD\RXW�RU

� DQDO\]H�GHVLJQ�RI�VLWH

� $VVLJQ�WUDQVLWLRQ�SUREDELOLWLHV��DV�GLVFXVVHG

HDUOLHU�



��

([DPSOHV�RI�&RPPRQ�(�%XVLQHVV�)XQFWLRQV

&DWHJRU\ )XQFWLRQ 'HVFULSWLRQ

&RPPRQ /RJLQ ORJLQ�WR�VLWH

5HJLVWHU UHJLVWHU�D�QHZ�XVHU

6HDUFK VHDUFK�VLWH�GDWDEDVH

6HOHFW YLHZ�RQH�RI�WKH�UHVXOWV�RI�WKH�VHDUFK

%URZVH IROORZ�OLQNV�ZLWKLQ�WKH�VLWH

5HWDLO $GG�,WHP DGG�LWHP�WR�VKRSSLQJ�FDUW

5HPRYH�,WHP UHPRYH�LWHP�IURP�VKRSSLQJ�FDUW

6HH�&DUW FKHFN�FRQWHQWV�DQG�YDOXH�RI�VKRSSLQJ�FDUW

&UHDWH�5HJLVWU\ FUHDWH�D�JLIW�UHJLVWU\

$GG�WR�5HJLVWU\ DGG�LWHP�WR�JLIW�UHJLVWU\

&KHFN�6WDWXV FKHFN�VWDWXV�RI�SUHYLRXV�RUGHU

3D\ SD\�IRU�LWHPV�LQ�VKRSSLQJ�FDUW

,QIRUPDWLRQ 'RZQORDG GRZQORDG�VRIWZDUH�UHSRUW�PXVLF�YLGHR

6XEVFULEH VXEVFULEH�WR�UHJXODU�GRZQORDGV�RU�PDLOLQJV

/LVWHQ OLVWHQ�WR�UHDO�WLPH�DXGLR

:DWFK ZDWFK�UHDO�WLPH��YLGHR

��

$JJUHJDWH�0HWULFV�IRU�:HE�DQG�(�%XVLQHVV�6LWHV

� 'HWHUPLQH�D�VLWHµV�SRSXODULW\�RU�UHYHQXH�JHQHUDWHG

± KLWV�VHF �����PHDVXUHV�HYHU\�OLQN�UHWULHYHG��LQFO��
�����HPEHGGHG�REMHFWV���WKHUHIRUH�LPSUHFLVH

± SDJH�YLHZV�GD\����FRXQWV�LQGLYLGXDO�SDJHV�VHUYHG�SHU�GD\
������FRXQWV�WLPHV�D�EDQQHU�DG�LV�VHHQ�

± FOLFN�WKURXJKV �����FRXQWV�KRZ�RIWHQ�D�XVHU�FOLFNV�RQ�DQ�DG
�����WR�JHW�WR�SDJH�EHKLQG�DG��VSHFLILFLW\"�

± XQLTXH�YLVLWRUV�����FRXQWV�GLVWLQFW�YLVLWRUV�SHU�XQLW�WLPH

± UHYHQXH�WKURXJKSXW���PHDVXUHV���VHF�GHULYHG�IURP�VDOHV�
����JRRG�LQGLFDWRU�RI�FXVWRPHU�VDWLVIDFWLRQ

± SRWHQWLDO�ORVV�WKURXJKSXW��PHDVXUHV�ZRUWK�RI�FDUW�QRW�
����FRQYHUWHG�LQWR�VDOH��H�J��EHFDXVH�RI��
����SRRU�SHUIRUPDQFH�

��

0HWULFV�'HULYHG�IURP�WKH�&%0*

� ,QWHUHVWLQJ�TXHVWLRQV�WR�EH�DQVZHUHG�EDVHG�RQ

WKH�&%0*�DUH

± KRZ�PDQ\�WLPHV�RQ�DYHUDJH�LV�HDFK�H�EXVLQHVV

IXQFWLRQ�LQYRNHG�SHU�YLVLW�WR�WKH�H�FRPPHUFH�VLWH"

± RQ�DYHUDJH��KRZ�RIWHQ�GR�FXVWRPHUV�EX\�VRPHWKLQJ

HDFK�WLPH�WKH\�YLVLW�WKH�H�FRPPHUFH�VLWH"

± ZKDW�LV�WKH�DYHUDJH�QXPEHU�RI�H�FRPPHUFH�IXQFWLRQ

H[HFXWLRQV�UHTXHVWHG�E\�D�FXVWRPHU�GXULQJ�D�YLVLW�WR

WKH�VWRUH"

([���

([���

([���

��

([�����$YHUDJH�QXPEHU�RI�YLVLWV�WR�D�VWDWH

&RQVLGHU�WKH�VLPSOH�&%0*�EHORZ�

(QWU\ 6HDUFK 6HOHFW $GG�&DUW 3D\
���������������

��� ��� ���

2I�HYHU\�����YLVLWV�WR�WKH�VLWH� �������PRYH�WR�6HDUFK��9�[�����

��������PRYH�WR�6HOHFW��9VHDUFK�[�����

��������PRYH�WR�$GG�&DUW��9�[�����[�����[�����

��������PRYH�WR�3D\��9�[�����[�����[�����[�����

,Q�WKLV�VLPSOH�FDVH�WKHUH�ZDV�RQO\�RQH�SDWK�IURP�RQH�VWDWH�WR�WKH�QH[W

,Q�D�PRUH�FRPSOH[�&%0*�WKHUH�PD\�EH�WUDQVLWLRQV�IURP�PXOWLSOH�QRGHV

7KH�DYHUDJH�QXPEHU�RI�YLVLWV�WR�VWDWH�M�LV�HTXDO�WR�WKH�VXP�RI�WKH�YLVLWV�WR�DOO�RWKHU

VWDWHV�N�PXOWLSOLHG�E\�WKH�WUDQVLWLRQ�SUREDELOLW\�SN�M

9M� �S�9N�[�SN�M�����M� ���������Q�� 9�� �� 9Q� ��
N �

Q��



��

([������$YHUDJH�QXPEHU�RI�YLVLWV�WR�D�VWDWH��FRQW��

(QWU\

5HJLVWHU

6HDUFK

3D\

6HOHFW$GG�WR�&DUW/RJLQ�+RPH

%URZVH

(QWU\

����

���� ����

���

����

��� ��� ���
���

���

���

���

���

�������

������

����

����
���

��� ��� ���

���

���

���

���
���

������

����

����
����

����

���

���

6WDWH 9LVLW

5DWLR

(QWU\ �����

+RPH �����

%URZVH �����

6HDUFK �����

/RJLQ �����

3D\ �����

5HJLVWHU �����

$GG�&DUW������

6HOHFW �����

([LW �����

7DEOH�LV�REWDLQHG�E\�VROYLQJ�V\VWHP�RI�OLQHDU�HTXDWLRQV�RQ�SUHYLRXV�VOLGH

��

([�����9LVLW�WR�VDOH�UDWLR

6WDWH 9LVLW

5DWLR

(QWU\ �����

+RPH �����

%URZVH �����

6HDUFK �����

/RJLQ �����

3D\ �����

5HJLVWHU �����

$GG�&DUW������

6HOHFW �����

([LW �����

*LYHQ�D�UDWLR�RI�������IRU�WKH�3D\�VWDWH�RQO\�����

RI�YLVLWV�UHVXOW�LQ�D�VDOH

������RI�YLVLWRUV�DGG�LWHPV�WR�WKH�VKRSSLQJ�FDUW

*LYHQ�WKH�KLJK�UDWLR�RI�$GG�&DUW���3D\

�������������� �����

PDQDJHPHQW�PD\�FRQFOXGH�WKDW�WKHUH�LV�RQH�RI�VHYHUDO

SUREOHPV�

VORZ�VLWH

FXPEHUVRPH�FKHFNRXW�RU�SD\PHQW�PHWKRG

ORZ�OHYHO�RI�WUXVW�LQ�VLWHµV�VHFXULW\

���

��

([�����$YHUDJH�QXPEHU�RI�UHTXHVWV�SHU�VHVVLRQ

6WDWH 9LVLW

5DWLR

(QWU\ �����

+RPH �����

%URZVH �����

6HDUFK �����

/RJLQ �����

3D\ �����

5HJLVWHU �����

$GG�&DUW������

6HOHFW �����

([LW �����

:KDW�LV�WKH�DYHUDJH�VHVVLRQ�OHQJWK"

%DVHG�RQ�WKH�&%0*�DQG�WKH�YLVLW�UDWLRV�WR�LWV�VWDWHV

WKLV�LV�DQVZHUHG�E\�DGGLQJ�WKH�YLVLW�UDWLRV�IRU�DOO�

LQWHUQDO�QRGHV��L�H��H[FOXGH�WKH�ILFWLWLRXV�(QWU\�DQG�

([LW�VWDWHV�

$YHUDJH6HVVLRQ/HQJWK� ��������

�������

�������

�������

�������

�������

�������

��������

�����������

��������

��

&XVWRPHU�9LVLW�0RGHO

� &90�PRGHOV�D�VHVVLRQ�DV�D�YHFWRU�RI�YLVLWV�WR

HDFK�VWDWH�RI�WKH�&XVWRPHU�%HKDYLRU�0RGHO

*UDSK�EXW�KDV�QR�LQIRUPDWLRQ�DERXW�WKH�WUDQVLWLRQ

WKDW�ZDV�WUDYHUVHG�WR�UHDFK�D�VWDWH

� &XVWRPHU�9LVLW�0RGHOV�DUH�OHVV�GHWDLOHG�WKDQ

&XVWRPHU�%HKDYLRU�0RGHOV

� &90�KDV�QR�SUHGLFWLYH�FDSDELOLWLHV�WR�DQVZHU

ZKDW�LI�TXHVWLRQV�EXW�LV�UDWKHU�XVHIXO�DV�LQSXW�IRU

ZRUNORDG�PRGHOV



��

([�����&XVWRPHU�9LVLW�0RGHO�DQG�LWV�XVH

)XQFWLRQ 6HVVLRQ����6HVVLRQ����6HVVLRQ�

+RPH ������ ���������� �������������

%URZVH �������������������������������������������

6HDUFK ������ ���������� �������������

/RJLQ ������ ���������� �������������

3D\ ������ ���������� �������������

5HJLVWHU ������ ���������� �������������

$GG�WR�&DUW ������ ���������� �������������

6HOHFW ������ ���������� �������������

6HVVLRQ���EURZVHV��VHDUFKHV

DQG�VHOHFWV���LWHPV�EXW�GRHVQ�W

ORJLQ�QRU�EX\�DQ\WKLQJ

6HVVLRQ���LV�D�VHVVLRQ�RI�D

SUHYLRXVO\�UHJLVWHUHG�XVHU�ZKR

ORJV�LQ��SODFHV�LWHPV�LQ�WKH

FDUW�EXW�DEDQGRQV�WKH�SXUFKDVH

6HVVLRQ���LV�D�QHZ�FXVWRPHU

ZKR�UHJLVWHUV��ORJV�LQ��VHOHFWV

DQ�LWHP�DQG�EX\V�LW

8VH�RI�&90�DV�VRXUFH�RI�ZRUNORDG�LQIRUPDWLRQ�

$VVXPH�6HDUFK�UHTXLUHV���,�2V��LQGH[��DQG�6HOHFW�UHTXLUHV���,�2V��SURGXFW�FDWDORJ���

:KDW�LV�WKH�DYHUDJH�QXPEHU�RI�,�2V�JHQHUDWHG�E\�WKHVH�WKUHH�VHVVLRQV"

����� ���6HDUFKHV�  !����,�2V�  !������ ����,�2V�DYHUDJH

����� ��6HOHFWV�  !����,�2V�  !������ ������,�2V�DYHUDJH

��

6HVVLRQ�,GHQWLILFDWLRQ

� 8VHU�VHVVLRQV�DUH�WKH�EDVLV�RI�XVHU�PRGHOV

� +RZHYHU��+773�LV�D�VWDWHOHVV�SURWRFRO

� +RZ�FDQ�UHTXHVWV�EH�LGHQWLILHG�DV

± FRPLQJ�IURP�VDPH�FXVWRPHU

± FRPLQJ�IURP�GLIIHUHQW�VHVVLRQV�RI�VDPH�FXVWRPHU

� &RRNLHV�DUH�D�SRSXODU�ZD\�RI�VWRULQJ�FXVWRPHU�

VHVVLRQ�DQG�RU�VWDWH�RI�DQ�DSSOLFDWLRQ

� &RRNLHV�DUH�SLHFHV�RI�LQIRUPDWLRQ�VHQW�E\�WKH

VHUYHU�DQG�VWRUHG�DW�WKH�FOLHQW

��

([�����6HVVLRQ�,GHQWLILFDWLRQ�ZLWK�&RRNLHV

VHVVLRQ

EURZVHU VHUYHU

UHTXHVW����KWWS���ZZZ�[\]�FRP�KRPH�KWPO

UHSO\����KRPH�KWPO���FRRNLH�,' �����������

UHTXHVW����KWWS���ZZZ�[\]�FRP�SURGXFWV�KWPO�FRRNLH��,' �����������

UHSO\����SURGXFWV�KWPO

�����
UHTXHVW�Q��KWWS���ZZZ�[\]�FRP�VHUYLFHV�KWPO�FRRNLH��,' �����������

UHSO\�Q��VHUYLFHV�KWPO

��

5HIHUHQFH�$UFKLWHFWXUH��0XOWL�7LHU�6LWH

,QWHUQHW 5 ):

):):

'HPLOLWDUL]HG

=RQH

/RDG

EDODQFHU :HE�6HUYHUV $SSOLFDWLRQ

6HUYHUV

'DWDEDVH�6HUYHU

�PDLQIUDPH�

/$1� /$1� /$1� /$1�



��

7\SLFDO�,QWHUDFWLRQ�LQ�7RGD\µV�&OLHQW�6HUYHU�6\VWHPV

&OLHQW :$1
:HE

6HUYHU /$1�
$SSOLFDWLRQ

6HUYHU /$1�
'DWDEDVH

6HUYHU

��

)LUVW�*HQHUDWLRQ�H�&RPPHUFH�6\VWHPV

� 7LPH�WR�PDUNHW�LV�GRPLQDQW�IDFWRU

� 6LPSOHVW�LQWHUDFWLRQ�PHFKDQLVPV��UHTXHVW�UHSO\�

� 6LPSOHVW�LQYRFDWLRQ�PHFKDQLVPV��V\QFKURQRXV

53&�RU�HTXLYDOHQW�VHPDQWLFV��H�J��50,�RU�62$3�

EDVHG�RQ�SRLQW�WR�SRLQW�PHVVDJLQJ�

� 6\VWHPV�GR�QRW�VFDOH�ZHOO�IRU�VRPH�VFHQDULRV

�H�J��LQIRUPDWLRQ�GLVVHPLQDWLRQ�DSSOLFDWLRQV�

��

1H[W�*HQHUDWLRQ�H�%XVLQHVV�6\VWHPV

� )OH[LEO\�FRPSRVHG�VHUYLFHV�  !�VHUYLFH�SURYLGHU
PD\�QRW�EH�NQRZQ�LQ�DGYDQFH

� )OH[LEOH�LQYRFDWLRQ�PHFKDQLVPV�  !�HYHQWV

� ,QIRUPDWLRQ�DQG�HYHQWV�ZLOO�IORZ�  !�ILOWHUV�DQG
SXEOLVK�VXEVFULEH�PHFKDQLVPV

� 6HUYLFH�SURYLGHUV�QRW�NQRZQ�D�SULRUL�  !�VXEMHFW��RU
FRQWHQW�EDVHG�DGGUHVVLQJ

� &RQVXPHUV�RI�HYHQWV�DQG�FRQVXPSWLRQ�PRGHV�QRW
NQRZQ�D�SULRUL�  !�FOLHQW�VLGH�4R6�FRQWURO��VDIHW\

� 1HZ�SODWIRUPV�EHJLQ�DW�VTXDUH���  !�HYROXWLRQ

� 1R�VLQJOH�SODWIRUP�  !�SODWIRUP�LQWHURSHUDELOLW\��$'/

��

,QWHUDFWLRQ�YV��,QYRFDWLRQ�&RPPXQLFDWLRQ

� 0XVW�VHSDUDWH�PRGH�RI�LQWHUDFWLRQ�DQG�PRGH�RI

LQYRFDWLRQ��L�H��FRPPXQLFDWLRQ�

� 6HSDUDWLRQ�PXVW�RFFXU�DW�YDULRXV�OHYHOV�RI

DEVWUDFWLRQ



��

0RGHV�RI�,QWHUDFWLRQ

&RQVXPHU�,QLWLDWHG

3URGXFHU�,QLWLDWHG

.QRZQ�

'HVWLQDWLRQ

8QNQRZQ

'HVWLQDWLRQ

5HTXHVW�5HSO\
$QRQ\PRXV

5HTXHVW�5HSO\

(YHQW�EDVHG

'LVVHPLQDWLRQ
0HVVDJH�EDVHG

'LVVHPLQDWLRQ

�VW�JHQHUDWLRQ

��

,QYRFDWLRQ�&RPPXQLFDWLRQ�0HFKDQLVPV

� 6\QFKURQRXV�YV��$V\QFKURQRXV

� �������Q��P�Q

± 53&��V\QFKURQRXV��VLPSOH�FDOO�UHWXUQ�VHPDQWLFV��KDUG�

ZLUHG�WHUPLQDWLRQ�DQG�RUGHULQJ

± 0XOWLFDVW����1�PHVVDJLQJ�IRU�JURXS�FRPPXQLFDWLRQ

± 3HHU�WR�SHHU�PHVVDJLQJ��IOH[LEOH�VHTXHQFLQJ�RI�PHVVDJHV�

DV\QFKURQRXV��V\QFKURQRXV�SRVVLEOH���RSWLPL]DEOH�

VHTXHQFLQJ�DQG�WLPLQJ�UHIOHFWHG�LQ�DSSOLFDWLRQ�ORJLF

WKHUHIRUH�PRUH�GLIILFXOW�WR�XVH

± �(YHQW��4XHXHV��IXOO\�DV\QFKURQRXV��PD[LPXP�IOH[LELOLW\

IRU�KDQGOLQJ�FOLHQW�VHUYHU�FRPPXQLFDWLRQ�IDLOXUHV

��

5HPRWH�3URFHGXUH�&DOO�0RGHO

� 3URFHVVHV�LQ�VDPH�DGGUHVV�VSDFH�FRPPXQLFDWH

YLD�SURFHGXUH�FDOOV

� 5HPRWH�SURFHGXUH�FDOOV�PLPLF�EHKDYLRU�RI�ORFDO

SURFHGXUH�FDOOV�IRU�FRPPXQLFDWLRQ�DPRQJ

GLIIHUHQW�SURFHVVHV

� 6\QFKURQRXV�FRPPXQLFDWLRQ

± FDOOLQJ�SURFHVV�VWRSV��ZDLWV�IRU�SURFHGXUH�WR�H[HFXWH

DQG�FRQWURO�WR�EH�UHWXUQHG

��

$GYDQWDJHV�RI�53&

� 3URJUDPPLQJ�FDQ�LJQRUH�GLVWULEXWLRQ��UHPRWH

FDOOV�WUHDWHG�VDPH�DV�ORFDO�FDOOV

� 6DIH��HYHU\�FDOO�UHFHLYHV�H[DFWO\�RQH�UHWXUQ

± UHWXUQ�IURP�FDOOHG�SURFHGXUH�RU

± H[FHSWLRQ�IURP�H[FHSWLRQ�KDQGOHU

� 1R�VHTXHQFLQJ�RI�PHVVDJHV�UHTXLUHG�DV�LQ�SHHU�

WR�SHHU��VHTXHQFH�KDUG�ZLUHG�

� /DQJXDJH�WUDQVSDUHQF\�IRU�SDUDPHWHUV

� +:�WUDQVSDUHQF\



��

'LVDGYDQWDJHV�RI�53&

� %ORFNLQJ�EHFDXVH�RI�V\QFKURQRXV�QDWXUH

� /DFN�RI�SDUDOOHOLVP

� $OZD\V�FOLHQW�LQLWLDWHG

� 3HUIRUPDQFH

��

53&�:DON�WKURXJK

ZRUN

&OLHQW¶V�6\VWHP 6HUYHU¶V�6\VWHP

&OLHQW

$SSOLF�

&OLHQW

3UR[\

53&

5XQWLPH

53&

5XQWLPH

6HUYHU

6WXE

6HUYHU

$SSOLF�

&DOO

IRR�[�
3DFN

DUJV�

6HQG

&DOO

3DFNHW

5HFHLYH 8QSDFN

DUJV�

IRR�[�

5HWXUQ
3DFN

5HVXOW6HQG

5HWXUQ

3DFNHW

5HFHLYH

8QSDFN

UHVXOW5HWXUQ

ZDLW

��

3HUIRUPDQFH�RI�53&

� ��PDLQ�FRPSRQHQWV

± PDUVKDOLQJ�XQPDUVKDOLQJ�RI�SDUDPHWHUV

± 53&�UXQWLPH�DQG�FRPPXQLFDWLRQ�VRIWZDUH

± SK\VLFDO�QHWZRUN�WUDQVIHU

� 7RWDO�FRVW�RI�RQH�53&�a����������������PDFKLQH

LQVWUXFWLRQV

� /RFDO�3&�DSSUR[������WLPHV�IDVWHU�

��

,PSOLFDWLRQV�RI�$UFKLWHFWXUH

� 7RGD\�WKH�YDVW�PDMRULW\�RI�IXQFWLRQLQJ�H�EXVLQHVV

VLWHV�DUH�EDVHG�RQ�V\QFKURQRXV�UHTXHVW�UHSO\

PRGHOV

� .QRZQ�SHUIRUPDQFH�PRGHOLQJ�WHFKQLTXHV

FRQFHQWUDWH�RQ�WKLV�SDUDGLJP

� 3HUIRUPDQFH�PRGHOLQJ�DQG�FDSDFLW\�SODQQLQJ�IRU

DV\QFKURQRXV��HYHQW�GULYHQ�V\VWHPV�EDVHG�RQ

VHUYLFH�FRPSRVLWLRQ�DUH�UHVHDUFK�LVVXHV

  !�ZH�ZLOO�FRQFHQWUDWH�RQ�WUDGLWLRQDO�&�6�PRGHOV

LQ�WKLV�FRXUVH



��

&OLHQW�6HUYHU�,QWHUDFWLRQ�'LDJUDPV��&6,'�

� 1HHG�D�QRWDWLRQ�WR�GHVFULEH�LQWHUDFWLRQV�DPRQJ

VRIWZDUH�FRPSRQHQWV

� ([DPSOHV�RI�FRPPRQ�QRWDWLRQV�DUH�QRW

SHUIRUPDQFH�RULHQWHG��H�J��80/�VHTXHQFH

GLDJUDPV��6SHFLILFDWLRQ�DQG�'HVFULSWLRQ

/DQJXDJH�6'/��0HVVDJH�6HTXHQFH�&KDUWV��HWF��

� &6,'V�DUH�GLDJUDPV�WKDW�GHVFULEH�WKH�IORZ�RI

&OLHQW�6HUYHU�LQWHUDFWLRQV�DQG�DUH�DQQRWDWHG�ZLWK

SHUIRUPDQFH�LQIRUPDWLRQ

��

&�6�,QWHUDFWLRQ�'LDJUDPV

� &6,'V�DUH�GLUHFWHG�JUDSKV

± QRGHV�UHSUHVHQW�YLVLWV�WR�FOLHQWV��VTXDUHV��RU�VHUYHUV

�FLUFOHV��GXULQJ�WKH�H[HFXWLRQ�RI�DQ�H�EXVLQHVV�IXQFWLRQ

± DUFV�LQGLFDWH�WKH�PHVVDJHV�WKDW�DUH�VHQW�EHWZHHQ�QRGHV

± QRGHV�DUH�DQQRWDWHG�ZLWK�DQ�LGHQWLILHU�DQG�WKH�W\SH�RI�WKH

QRGH��FOLHQW��:6��$6��'%�

± DUFV�DUH�DQQRWDWHG�ZLWK�SDLUV�>S�P@�ZKHUH�S�VWDQGV�IRU

WKH�SUREDELOLW\�WKDW�D�PHVVDJH�LV�VHQW�DQG�P�LV�WKH

PHVVDJH�VL]H

& :6 $6 '% $6 :6

:6

&

&

&

� �

�

�

�

�

� � � ��

>��P�@ >�����P�@ >����P�@ >��P�@ >��P�@ >��P�@

>��P�@

>�����P�@ >����P�@

��

&RPSRVLWLRQ�'HFRPSRVLWLRQ�RI�&6,'V

& :6 $6 '% $6 :6

:6

&

&

&

� �

�

�

�

�

� � � ��

>��P�@ >�����P�@ >����P�@ >��P�@ >��P�@ >��P�@

>��P�@

>�����P�@ >����P�@

& :6

&
� �

�

>��P�@

& :6 $6 '% $6 :6 &

� � � � � � ��

>��P�@ >�����P�@ >����P�@ >��P�@ >��P�@ >��P�@

>�����P�

& :6 $6

:6

&

� � �

�

�

>��P�@ >�����P�@

>����P�@

>��P�@

,QWHUDFWLRQ��� ,QWHUDFWLRQ���

,QWHUDFWLRQ���

��

+LHUDUFKLFDO�5HSUHVHQWDWLRQ�RI�&6,'V

� &RPSOH[�LQWHUDFWLRQV�PD\�EH�UHSUHVHQWHG�DV�D

VLQJOH�DUF�WKDW�FDQ�EH�H[SDQGHG�DW�D�ORZHU�OHYHO

$6 '% $6 '%

� ��� ��� �

>����P�@ >����P��@ >����P��@

$6 '%

� �

>�������@

VHDUFK

VHDUFK�

:6

>����P�@

�

��� ���



��

([����$QVZHULQJ�4XDQWLWDWLYH�4XHVWLRQV�Z��&6,'V

& :6 $6 '% $6 :6

:6

&

&

&

� �

�

�

�

�

� � � ��

>��P�@ >�����P�@ >����P�@ >��P�@ >��P�@ >��P�@

>��P�@

>�����P�@ >����P�@

:KDW�LV�WKH�SUREDELOLW\�WKDW�WKH�'%�VHUYHU�LV�XVHG�LQ�WKH�DERYH�H�IXQFWLRQ"

'%�VHUYHU�LV�XVHG�RQO\�LQ�LQWHUDFWLRQ�����!�����!�����!�����!�����!�����!���

3UREDELOLW\�WKDW�'%�VHUYHU�LV�LQYRNHG�LV�����[������[����� �����

:KDW�LV�WKH�DYHUDJH�QXPEHU�RI�WLPHV�WKH�DSSOLFDWLRQ�VHUYHU�LV�DFWLYDWHG"

��$SS��6HUYHU�LV��LQYRNHG�WZLFH�DORQJ�SDWK�����!�����!�����!�����!�����!�����!����DQG

��RQFH�DORQJ�SDWK�����!�����!�����!�����!��

��3UREDELOLW\�����!�����!�����!�����!�����!�����!���� �����[������[�����[�����[�����[����� �����

��3UREDELOLW\�����!�����!�����!�����!��� �����[������[�����[����� �����

��$FWLYDWLRQV�RI�$SSOLFDWLRQ�6HUYHU� ���[����������[������ ������ ������������

��

'HVLJQ�3ULQFLSOH

� &RPSXWH�WKH�QXPEHU�RI�DFWLYDWLRQV�RI�D�VHUYHU

E\�HLWKHU

± FDOFXODWLQJ�WKH�SUREDELOLW\�RI�WKH�ZKROH�LQWHUDFWLRQ�DQG

PXOWLSO\LQJ�E\�WKH�WLPHV�D�VHUYHU�LV�DFWLYDWHG�LQ�WKDW

LQWHUDFWLRQ

± FDOFXODWH�WKH�SUREDELOLW\�WKDW�WKH�VWDWH�LV�UHDFKHG�IURP

WKH�EHJLQQLQJ�RI�WKH�LQWHUDFWLRQ

� $GG�LQGLYLGXDO�QXPEHU�RI�DFWLYDWLRQV

��

([�����'HULYLQJ�1HWZRUN�8WLOL]DWLRQ�IURP�WKH�&6,'

6XSSRVH�:HE�VHUYHU��DSSOLFDWLRQ�VHUYHU�DQG�GDWDEDVH�VHUYHU�UXQ�RQ�GLIIHUHQW

PDFKLQHV�FRQQHFWHG�WR�WKH�VDPH�/$1�

:KDW�LV�WKH�DYHUDJH�QXPEHU�RI�E\WHV�WKDW�FURVV�WKH�/$1�IRU�HDFK�H[HFXWLRQ�RI�WKH�&6,'"

& :6 $6 '% $6 :6

:6

&

&

&

� �

�

�

�

�

� � � ��

>��P�@ >�����P�@ >����P�@ >��P�@ >��P�@ >��P�@

>��P�@

>�����P�@ >����P�@

)RU�HDFK�LQWHUDFWLRQ�GHWHUPLQH�WKH�SUREDELOLW\�RI�H[HFXWLRQ�DQG�FRPSXWH�WKH�PHVVDJHV�

GXH�WR�HDFK�LQWHUDFWLRQ

,QWHUDFWLRQ��������!�����!�� ����������[��P����P��

,QWHUDFWLRQ��������!�����!�����!�����!�� ����������[��P����P����P����P��

,QWHUDFWLRQ��������!�����!�����!�����!�����!�����!��� ����������[��P����P����P����P����P����P��

���

'HULYLQJ�1HWZRUN�8WLOL]DWLRQ�IURP�WKH�&6,'����

$VVXPLQJ�WKH�IROORZLQJ�PHVVDJH�OHQJWKV�

P�� �������%\WHV P�� �������%\WHV P�� �������%\WHV

P�� ������%\WHV P�� ������%\WHV P�� �������%\WHV

P�� ������%\WHV P�� ������%\WHV P�� ������%\WHV

,QWHUDFWLRQ���� ����������[��P����P��� �����[������

,QWHUDFWLRQ���� ����������[��P����P����P����P��� �����[�������

,QWHUDFWLRQ���� ����������[��P����P����P����P����P����P��� �����[�������

$YHUDJH�QXPEHU�RI�E\WHV�SHU�H[HFXWLRQ�������%\WHV

3URWRFRO�RYHUKHDG� ����

$YHUDJH�QXPEHU�RI�E\WHV�SHU�H[HFXWLRQ�������[����� ��������%\WHV� �������ELWV

/$1� �����0ESV�(WKHUQHW�QRPLQDO� ���0ESV�UHDO�GXH�WR�FRQWHQWLRQ

+RZ�PDQ\�H[HFXWLRQV�FDQ�EH�UHDOL]HG�SHU�XQLW�WLPH"

�������������������� �������WSV



���

'HVLJQ�3ULQFLSOH

� 1XPEHU�RI�E\WHV�JHQHUDWHG�E\�WKH�H[HFXWLRQ�RI�D

&�6�LQWHUDFWLRQ�LV

± WKH�VXP�RI�WKH�PHVVDJH�VL]HV�RI�DOO�DUFV�DVVRFLDWHG

ZLWK�WKH�LQWHUDFWLRQ

± FRUUHFWHG�IRU�SURWRFRO�RYHUKHDG

� 1XPEHU�RI�WUDQVDFWLRQV�SHU�XQLW�WLPH

± QHWZRUN�FDSDFLW\��FRUUHFWHG�IRU�FRQWHQWLRQ��GLYLGHG�E\

FRUUHFWHG�VXP�RI�PHVVDJH�VL]HV

���

([����'HULYLQJ�6HUYLFH�'HPDQGV�IURP�&6,'

,I�DSSOLFDWLRQ�VHUYHU�UHTXLUHV����PVHF�RI�&38�WLPH�IRU�H[HFXWLRQ�RI�QRGH���DQG�

���PVHF�IRU�H[HFXWLRQ�RI�QRGH��

& :6 $6 '% $6 :6

:6

&

&

&

� �

�

�

�

�

� � � ��

>��P�@ >�����P�@ >����P�@ >��P�@ >��P�@ >��P�@

>��P�@

>�����P�@ >����P�@

:KDW�LV�WKH�DYHUDJH�&38�WLPH�DW�WKH�DSSOLFDWLRQ�VHUYHU"

,QWHUDFWLRQ��� S� ���� &38�GHPDQG������[���� ������PVHF

,QWHUDFWLRQ��� S� ���� &38�GHPDQG������[���� ������PVHF

&38�WRWDO� �������������PVHF� �������VHF

:KDW�LV�WKH�PD[LPXP�QXPEHU�RI�WUDQVDFWLRQV�SHU�XQLW�WLPH�ZLWK�RQH�&38"

����������� ������WSV

���

'HVLJQ�3ULQFLSOH

� 6HUYLFH�GHPDQGV��L�H��WKH�WRWDO�WLPH�VSHQW�IRU�D

UHTXHVW�DW�D�UHVRXUFH��FDQ�EH�FRPSXWHG�E\

± LGHQWLI\LQJ�DOO�WKH�QRGHV�LQ�WKH�&6,'�DVVRFLDWHG�ZLWK

WKH�UHVRXUFH

± FRPSXWLQJ�WKH�SUREDELOLWLHV�DVVRFLDWHG�ZLWK�HDFK�QRGH

± REWDLQLQJ�WKH�VHUYLFH�GHPDQG�IRU�HDFK�UHVRXUFH�DW�WKH

QRGH�LQ�TXHVWLRQ

± DGGLQJ�IRU�DOO�QRGHV�WKH�SURGXFWV�RI�VHUYLFH�GHPDQGV

E\�WKH�SUREDELOLW\�RI�RFFXUUHQFH

���

:RUNORDG�&KDUDFWHUL]DWLRQ

� :RUNORDG�LV�FKDUDFWHUL]HG�E\

± ZRUNORDG�LQWHQVLW\��H�J��WUDQVDFWLRQ�DUULYDO�UDWH�

± VHUYLFH�GHPDQG�SDUDPHWHUV�DW�HDFK�UHVRXUFH

� :RUNORDGV�FDQ�EH�REWDLQHG�IURP

± SHUIRUPDQFH�PRQLWRUV

± DFFRXQWLQJ�V\VWHPV

± V\VWHP�ORJV

� 0HDVXUHG�YDOXHV�DUH�WRR�GHWDLOHG�DQG

YROXPLQRXV�  !�PXVW�FRPSDFW�WKHP�WKURXJK�D

ZRUNORDG�PRGHO



���

&OXVWHULQJ�IRU�:RUNORDG�&KDUDFWHUL]DWLRQ

&38�7LPH��PVHF�

1XPEHU�RI�,�2V

�

��

���

���

���

���
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&OXVWHU��

FHQWURLG�������

&OXVWHU��

FHQWURLG�������

&OXVWHU��

FHQWURLG��������

���

6HUYLFH�7LPH�DQG�6HUYLFH�'HPDQG

� 'HILQLWLRQ��WKH�DYHUDJH�VHUYLFH�GHPDQG�'
L
�DW

UHVRXUFH�L�LV�GHILQHG�DV�WKH�WRWDO�VHUYLFH�WLPH�RI�D

WUDQVDFWLRQ�DW�UHVRXUFH�L

� 7KH�DYHUDJH�VHUYLFH�GHPDQG�FDQ�EH�FRPSXWHG

DV

'
L
� �9

L
�[�6

L

ZKHUH�'
L
� �DYHUDJH�VHUYLFH�GHPDQG

�����9
L
 �DYHUDJH�QXPHU�RI�YLVLWV�WR�UHVRXUFH�L

�����6
L
 �DYHUDJH�WLPH�VSHQW�DW�UHVRXUFH�L

���

6HUYLFH�7LPH

� 7KH�DYHUDJH�VHUYLFH�WLPH�LV�WKH�WLPH�D

WUDQVDFWLRQ�VSHQGV�DW�D�JLYHQ�UHVRXUFH

� 7KH�VHUYLFH�WLPH�GRHV�QRW�LQFOXGH�ZDLWLQJ�WLPH�

L�H��LW�LV�RQO\�WKH�H[DFW�WLPH�D�WUDQVDFWLRQ�UHTXLUHV

WR�EH�VHUYLFHG

� 6HUYLFH�WLPH�DW�D�VHUYHU

6
L
� �'

L
���9

L

���

8WLOL]DWLRQ

� 7KH�XWLOL]DWLRQ�8
L
�RI�D�UHVRXUFH�L�LV�GHILQHG�DV�WKH

IUDFWLRQ�RI�WLPH�WKDW�WKH�UHVRXUFH�LV�EXV\

� ,I�UHVRXUFH�L�LV�PRQLWRUHG�GXULQJ�WKH�SHULRG�t�DQG

WKH�UHVRXUFH�ZDV�EXV\�GXULQJ�%L�WLPH�XQLWV
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([����&DOFXODWLRQ�RI�$YHUDJH�6HUYLFH�7LPH

&RQVLGHU�D�VLWH�WKDW�SURYLGHV�%�%�VHUYLFHV�WR�WKH�SKDUPDFHXWLFDO�LQGXVWU\��7KH�:HE

VHUYHU�LQWHUIDFHV�ZLWK�D�OHJDF\�PDLQIUDPH�V\VWHP��7KH�VLWH�SURFHVVHV��������RUGHUV�

SHU�GD\������RI�WKH�RUGHUV�KDYH�DQ�DYHUDJH�RI���OLQH�LWHPV������RI�WKH�RUGHUV�KDYH���

OLQH�LWHPV��3URFHVVLQJ�RI�HDFK�OLQH�LWHP�WDNHV�����VHF�RQ�WKH�PDLQIUDPH�

:KDW�LV�WKH�DYHUDJH�VHUYLFH�WLPH�DW�WKH�PDLQIUDPH"

6�PDLQIUDPH� ������[�����[�������������[����[������ �����VHF�WUDQVDFWLRQ

:KDW�LV�WKH�DYHUDJH�VHUYLFH�GHPDQG�SHU�WUDQVDFWLRQ�DW�WKH�PDLQIUDPH"

'�PDLQIUDPH� �9�PDLQIUDPH�[�6�PDLQIUDPH� ���[�����VHF

:KDW�LV�WKH�GDLO\�VHUYLFH�GHPDQG�DW�WKH�PDLQIUDPH"

'�PDLQIUDPH� ��������[����� ��������&38VHF

:KDW�LV�WKH�XWLOL]DWLRQ"

8�PDLQIUDPH� ����������������[����� ������

���

6HUYLFH�7LPH�LQ�&RPPXQLFDWLRQ�1HWZRUNV

$�PHVVDJH�IURP�FOLHQW�WR�VHUYHU�RU�YLFHYHUVD�PXVW

JR�WKURXJK�VHYHUDO�SURWRFRO�OD\HUV��WUDQVSRUW���7&3��8'3�

LQWHUQHW���,3��QHWZRUN���(WKHUQHW��7RNHQ�5LQJ�

PXVW�EH�WUDQVPLWWHG�E\�RQH�RU�PRUH�QHWZRUNV

FOLHQW

/$1��

���0ESV

(WKHUQHW

078�������E\WHV

5RXWHU�� 5RXWHU��

'%�VHUYHU

/$1��

���0ESV

7RNHQ�5LQJ

078�������E\WHV/$1��

����0ESV

)'',�5LQJ

078�������E\WHV

���

3'8V��078V�DQG�)UDJPHQWDWLRQ

� 3URWRFRO�HQWLWLHV�DW�HDFK�OD\HU�H[FKDQJH�3URWRFRO

'DWD�8QLWV��3'8�

� 'HSHQGLQJ�RQ�WKH�SURWRFRO�WKH�3'8�LV�QDPHG

HLWKHU�VHJPHQW��7&3���GDWDJUDP��8'3��,3���IUDPH

�(WKHUQHW��,(((�������7RNHQ�5LQJ��)'',�

� 7KH�0D[LPXP�7UDQVPLVVLRQ�8QLW��078��LV�WKH

PD[LPXP�VL]H�RI�GDWD�KDQGOHG�E\�WKDW�SURWRFRO�DW

WKH�QHWZRUN�OHYHO

± (WKHUQHW�������E\WHV

± )'',�5LQJ�������E\WHV

± 7RNHQ�5LQJ�������E\WHV

���

)UDJPHQWDWLRQ

� ,I�D�PHVVDJH�WKDW�ILWV�LQWR�WKH�078�RI�RQH

QHWZRUN��H�J������E\WH�SDFNHW�LQ�)'',�IUDPH�Z�

�����E\WHV��FURVVHV�LQWR�D�QHWZRUN�ZLWK�VPDOOHU

078��H�J��(WKHUQHW�Z������E\WH�IUDPH��LW�PD\

KDYH�WR�EH�IUDJPHQWHG

� )UDJPHQWV�DUH�UHDVVHPEOHG�DW�WKH�,3�OHYHO�E\

WKH�GHVWLQDWLRQ�KRVW
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2YHUKHDG��KHDGHUV��WUDLOHUV��066

� (DFK�SURWRFRO�OD\HU�DGGV�D�KHDGHU��DQG�VRPH

DGG�DOVR�D�WUDLOHU�

� 7KH�0D[LPXP�6HJPHQW�6L]H��066��LV�WKH

ODUJHVW�FKXQN�RI�GDWD�D�VLGH�H[SHFWV�WR�UHFHLYH�LQ

D�7&3�H[FKDQJH

� 066���7&3�KHDGHU���,3�KHDGHU���078�DW

QHWZRUN�OD\HU

� ([��,3�Y���RYHU�(WKHUQHW

066� ���������������� ������E\WHV
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&KDUDFWHULVWLFV�RI�1HWZRUN�3URWRFROV
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,3�YHUVLRQ�� GDWDJUDP ������ �� ������

,3�YHUVLRQ�� GDWDJUDP ������ �� ������
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5LQJ
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6HUYLFH�7LPH�LQ�1HWZRUNV

� 6HUYLFH�WLPH�LQ�QHWZRUN� �WLPH�LW�WDNHV�WR�WUDQVPLW

PHVVDJH��LQFO��SURWRFRO�KHDGHU�DQG�WUDLOHU

RYHUKHDG�

6� �PHVVDJH�VL]H��ZLWK�RYHUKHDG����EDQGZLGWK
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([������1HWZRUN�6HUYLFH�7LPH�&DOFXODWLRQ
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1HWZRUN�OD\HU

7&3
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1HWZRUN�OD\HU

&OLHQW�

SURFHVV

'DWDEDVH

VHUYHU

SURFHVV
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5LQJ
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6XPPDU\�RI�6HUYLFH�7LPH�&DOFXODWLRQV

� &XUUHQW�,3�VWDQGDUGV�UHFRPPHQG�WKDW�VRXUFH�KRVW

GLVFRYHUV�WKH�PLQLPXP�078�DORQJ�D�SDWK�EHIRUH

FKRRVLQJ�LQLWLDO�GDWDJUDP�VL]H��QR�IUDJPHQWDWLRQ�

� 1XPEHU�RI�GDWDJUDPV��QR�IUDJPHQWDWLRQ�
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5RXWHU�6HUYLFH�7LPH

� ,QFRPLQJ�GDWDJUDPV�DUH�TXHXHG�XQWLO�URXWHU

SURFHVVRU�LV�DYDLODEOH�WR�LQVSHFW�WKHP

� 5RXWHU�SURFHVVRU�GHWHUPLQHV��EDVHG�RQ

GDWDJUDPµV�GHVWLQDWLRQ�DGGUHVV�WKH�QH[W�EHVW

RXWJRLQJ�OLQN��ORRNXS�RI�URXWLQJ�WDEOHV�

� 'DWDJUDP�LV�HQTXHXHG�LQ�RXWJRLQJ�TXHXH

� 7LPH�WDNHQ�E\�URXWHU�LV�NQRZQ�DV�URXWHU�ODWHQF\

�JLYHQ�E\�URXWHU�YHQGRU�LQ�mVHF�SDFNHW�

5RXWHU6HUYLFH7LPH� �1'DWDJUDPV�[�5RXWHU/DWHQF\
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8WLOL]DWLRQ�RI�1HWZRUN
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:HE�6HUYHU�XVHV�&*,�VWXEV�WR�VHQG�'%�UHTXHVWV�RYHU�7&3�RYHU�D����%$6(�7

(WKHUQHW���066� ������E\WHV�

1'DWDJUDPV� �Î����������Þ� �� �Î�����������Þ� ��
6HUYLFH7LPH� ������PVHF �����PVHF

8QHWZRUN� �����[����������������[������ ������ ������

:HE

6HUYHU

'%

6HUYHU

/$1,QWHUQHW
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� (DFK�WLPH�D�WUDQVDFWLRQ�YLVLWV�D�UHVRXUFH�LW�PD\

KDYH�WR�TXHXH�IRU�LWV�XVH

� 'HSHQGLQJ�RQ�WKH�QXPEHU�RI�TXHXHV�DQG

UHVRXUFHV�ZH�GLVWLQJXLVK�

± VLQJOH�VHUYHU��VLQJOH�TXHXH

�DXWKHQWLFDWLRQ�VHUYHU�

± PXOWLSOH�VHUYHU��VLQJOH�TXHXH

�PXOWLSURFHVVRU�'%�VHUYHU�

± VLQJOH�VHUYHU��PXOWLSOH�TXHXH

�URXWHU�

4XHXHV

���

:DLWLQJ�7LPH��5HVSRQVH�7LPH��'HOD\�5HVRXUFHV

� 5HVSRQVH�WLPH�HQFRPSDVVHV�VHUYLFH�WLPH�DQG

ZDLWLQJ�WLPH

5HVSRQVH7LPH� �:DLWLQJ7LPH���6HUYLFH7LPH

� ,I�DYDLODELOLW\�RI�UHVRXUFH�IDU�H[FHHGV�GHPDQG��QR

TXHXH�EXLOGV�XS�  !�:DLWLQJ7LPH� ���DQG

5HVSRQVH7LPH 6HUYLFH7LPH

� 7KHVH�UHVRXUFHV�DUH�NQRZQ�DV�GHOD\�UHVRXUFHV

� 'HOD\�UHVRXUFHV�DUH�UHSUHVHQWHG�DV�UHVRXUFHV

ZLWKRXW�TXHXH��W\SLFDOO\�XVHG�IRU��UG�SDUW\

VHUYLFHV�
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1RWDWLRQ

� 9L���DYHUDJH�QXPEHU�RI�YLVLWV�WR�TXHXH�L�E\�DQ�H�

FRPPHUFH��WUDQVDFWLRQ

� 6L���DYHUDJH�VHUYLFH�WLPH�RI�D�WUDQVDFWLRQ�WR

UHVRXUFH�L�SHU�YLVLW�WR�WKH�UHVRXUFH

� :L���DYHUDJH�ZDLWLQJ�WLPH�RI�D�WUDQVDFWLRQ�LQ�WKH

TXHXH�RI�UHVRXUFH�L�SHU�YLVLW�WR�WKH�TXHXH

� 5L���DYHUDJH�UHVSRQVH�WLPH�RI�WUDQVDFWLRQ�DW

TXHXH�L

� �lL���DYHUDJH�DUULYDO�UDWH�RI�UHTXHVWV�WR�TXHXH�L

� ;L���DYHUDJH�WKURXJKSXW�RI�TXHXH�L
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)ORZ�(TXLOLEULXP�$VVXPSWLRQ

� 4XHXHV�DUH�DVVXPHG�WR�EH�REVHUYHG�RYHU�D�ORQJ

WLPH

� ,I�V\VWHP�LV�LQ�VWHDG\�VWDWH��L�H��LW�LV�LQ�HTXLOLEULXP�

WKH�UDWH�RI�DUULYDO�LV�WKH�VDPH�DV�WKH�UDWH�RI

FRPSOHWLRQ

lL� �;L

� ;����DYHUDJH�V\VWHP�WKURXJKSXW�GHILQHG�DV�WKH

DYHUDJH�QXPEHU�RI�WUDQVDFWLRQV�WKDW�FRPSOHWH�SHU

XQLW�WLPH
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1RWDWLRQ��FRQW��
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Z���DYHUDJH�QXPEHU�RI�WUDQVDFWLRQV�ZDLWLQJ�DW

TXHXH�L
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V���DYHUDJH�QXPEHU�RI�WUDQVDFWLRQV�UHFHLYLQJ

VHUYLFH�DW�DQ\�UHVRXUFH�RI�TXHXH�L��)RU�VLQJOH

UHVRXUFH�TXHXH�1L
V�LV�WKH�IUDFWLRQ�RI�WLPH�WKDW�WKH

UHVRXUFH�LV�EXV\��L�H��1L
V� �8L

� 1L���DYHUDJH�QXPEHU�RI�WUDQVDFWLRQV�DW�TXHXH�L

ZDLWLQJ�RU�UHFHLYLQJ�VHUYLFH�IURP�DQ\�UHVRXUFH�DW

TXHXH�L
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2SHUDWLRQDO�5HVXOWV�DQG�2SHUDWLRQDO�4XDQWLWLHV

� $�EDVLF�VHW�RI�PHDVXUHPHQWV�LV�HQRXJK�WR�GHULYH

VRPH�PHDQLQJIXO�UHVXOWV��D�N�D��SHUIRUPDQFH�ODZV�

� 7KH�EDVLF�VHW�RI�PHDVXUHPHQWV��RSHUDWLRQDO

TXDQWLWLHV��LV

± �REVHUYDWLRQ�SHULRG�t

± WLPH�WKH�V\VWHP��RU�UHVRXUFH��ZDV�EXV\�%�

± QXPEHU�RI�DUULYDOV�RI�D�UHTXHVW�$�

± QXPEHU�RI�FRPSOHWHG�UHTXHVWV�&�

� 6RPH��PDMRU��VLPSOLILFDWLRQV�XQGHUO\�WKH

SHUIRUPDQFH�ODZV���
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DW�WKH�ZHE�VLWH�ZDV��������:KDW�LV�WKH�DUULYDO�UDWH"�
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:KDW�LV�WKH�DYHUDJH�WKURXJKSXW�RI�WKH�'%�6HUYHU�DQG�WKH�:HE�6HUYHU"

6LWH�WKURXJKSXW� ��������������������� ���WSV

$SSO\LQJ�IRUFHG�IORZ�ODZ

;'%� �9'%�;�� ����������� ������WSV

;:6� �9:6�;�� ���������� ������WSV

1RWH�WKH�PHDQLQJ�RI�WUDQVDFWLRQ�

���

6HUYLFH�'HPDQG�/DZ

)URP�GHILQLWLRQ�RI�VHUYLFH�GHPDQG�'
L
� �9

L
6

L
�DQG

8WLOL]DWLRQ�/DZ�DQG�)RUFHG�)ORZ�/DZ

'
L
� �9

L
�6

L
� ��;

L
���;

�
���8

L
���;

L
�� �8

L
���;

�

8WLOL]DWLRQ�FDQ�DOVR�EH�LQWHUSUHWHG�DV�WKH�DYHUDJH

QXPEHU�RI�WUDQVDFWLRQV�LQ�WKH�UHVRXUFH�VLQFH

WKHUH�LV�RQH�WUDQVDFWLRQ�LQ�WKH�UHVRXUFH�8
L

SHUFHQW�RI�WKH�WLPH�DQG������8
L
��WKHUH�LV�QR

WUDQVDFWLRQ�LQ�WKH�UHVRXUFH

���

([������6HUYLFH�'HPDQG�/DZ

6DPH�FDVH�DV�([������:DQW�WR�GHWHUPLQH�WKH�VHUYLFH�GHPDQGV�DW�WKH�'%�6HUYHU

DQG�WKH�:HE�6HUYHU��DV�ZHOO�DV�WKH�XWLOL]DWLRQ�RI�WKH�WZR�
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':6� �9:6�6:6� �������������� �������VHF

''%� �9:6�6:6� �������������� �������VHF

$SSO\LQJ�6HUYLFH�'HPDQG�/DZ�'L� �9L�6L� ��;L���;����8L���;L�� �8L���;�

8:6� �':6�;�� ������������ ������� ������

8'%� �''%�;�� ������������ ������� ������



���

/LWWOHµV�/DZ

0RGHO�V\VWHP�DV�D�EODFN�ER[

ZKHUH� 1� �QXPEHU�RI�FXVWRPHUV�LQ�EODFN�ER[

;� �DYHUDJH�GHSDUWXUH�UDWH� �WKURXJKSXW

5� �UHVLGHQFH�WLPH�LQ�EODFN�ER[

/LWWOHµV�/DZ� 1� �;�5

1

;

5

���

'HULYDWLRQ�RI�/LWWOHµV�/DZ

� Q�W��LV�WKH�QXPEHU�RI�FXVWRPHUV�LQ�EODFN�ER[�DW�W

� 1�LV�WKH�DYHUDJH�QXPEHU�RI�FXVWRPHUV�LQ

REVHUYDWLRQ�LQWHUYDO�t

� 1�LV�WKH�VXP�RI�N�IN�ZKHUH�N�LV�WKH�QXPEHU�RI

FXVWRPHUV�LQ�EODFN�ER[�GXULQJ�IUDFWLRQ�I�RI�WKH

LQWHUYDO

Q�W�

W
t

N

UN

1

���

'HULYDWLRQ�RI�/LWWOHµV�/DZ��FRQW��

1� �S�N�IN� �S�N��UN��t�

0XOWLSO\LQJ�DQG�GLYLGLQJ�E\�&���WKH�QXPEHU�RI

FRPSOHWHG�WUDQVDFWLRQV�RU�FXVWRPHUV�OHDYLQJ�WKH

V\VWHP��DQG�UHDUUDQJLQJ

1� ��&����t��SNUN��&�

�&���t)�LV�WKH�WKURXJKSXW�;��7KH�VXPPDWLRQ�LV�WKH

WRWDO�FXVWRPHU�VHFRQGV�DFFXPXODWHG�LQ�WKH

V\VWHP��'LYLGHG�E\�&��ZH�REWDLQ�5��WKH�DYHUDJH

WLPH�HDFK�FXVWRPHU�VSHQW�LQ�WKH�EODFN�ER[�DQG

1� �;�5

N N

N

���

([������8VH�RI�/LWWOHµV�/DZ

&RQVLGHU�D�ODUJH�SRUWDO�VHUYLFH�WKDW�RIIHUV�IUHH�H�PDLO�WR�LWV�XVHUV��

7KH�SRUWDO�KDV�����������UHJLVWHUHG�XVHUV��'XULQJ�WKH�SHDN�KRXU������RI�WKH�XVHUV

VHQG�H�PDLOV�WKURXJK�WKH�SRUWDO�

(DFK�PDLO�WDNHV�����VHF�RQ�DYHUDJH�WR�EH�SURFHVVHG��7KH�DYHUDJH�PHVVDJH�VL]H

LV�������E\WHV�DQG�HDFK�XVHU�VHQGV�DQ�DYHUDJH�RI�����PDLOV�

:KDW�PXVW�EH�WKH�FDSDFLW\�RI�WKH�VSRRO�IRU�RXWJRLQJ�PDLOV�GXULQJ�WKH�SHDN�KRXU"

$SSO\LQJ�/LWWOHµV�/DZ

$YHUDJH1XPEHU2I0DLOV�  �7KURXJKSXW�[�5HVSRQVH7LPH

 ����������������������������[����

 ��������PDLOV

%DVHG�RQ�WKH�DYHUDJH�PDLO�VL]H�WKH�VSRO�ILOH�VKRXOG�EH

��������������� �������0E\WHV



���

$SSO\LQJ�/LWWOHµV�/DZ�WR�4XHXHV

� /LWWOHµV�/DZ�FDQ�EH�DSSOLHG�WR�D�ZDLWLQJ�TXHXH

1L
Z� �;

L�
:

L

� /LWWOHµV�/DZ�DSSOLHG�WR�WKH�VHW�RI�P�UHVRXUFHV

1L
V� �;

L�
6

L

*LYHQ�WKDW�WKLV�UHSUHVHQWV�WKH�QXPEHU�RI

WUDQVDFWLRQV�DW�WKH�VHW�RI�P�UHVRXUFHV��WKHQ�WKH

DYHUDJH�QXPEHU�RI�WUDQVDFWLRQV�SHU�UHVRXUFH

�L�H��WKH�XWLOL]DWLRQ��LV�;
L�
6

L
��P

� /LWWOHµV�/DZ�DSSOLHG�WR�DQ�HQWLUH�TXHXH

1L� �;L�
5

L

���

([������8VH�RI�/LWWOHµV�/DZ�WR�REWDLQ�UHVSRQVH�WLPH

$�EURNHUDJH�ILUP�UXQV�D���WLHU�VLWH�FRQVLVWLQJ�RI�:HE�6HUYHU��$SSOLFDWLRQ�6HUYHU

DQG�'DWDEDVH�6HUYHU�

7KH�:HE�WUDGLQJ�V\VWHP�LV�XVHG�E\�����PLOOLRQ�FXVWRPHUV��'XULQJ�WKH�SHDN�KRXU

�������XVHUV�DUH�ORJJHG�LQ�VLPXOWDQHRXVO\��'XULQJ�WKH�SHDN�KRXU�WKH�V\VWHP�

SURFHVVHV�����PLOOLRQ�EXVLQHVV�IXQFWLRQV�SHU�KRXU�

:KDW�LV�WKH�DYHUDJH�UHVSRQVH�WLPH�RI�DQ�H�FRPPHUFH�IXQFWLRQ�GXULQJ�WKH�SHDN

KRXU"

&RQVLGHU�WKH���WLHU�V\VWHP�DV�D�EODFN�ER[�DQG�DSSO\�/LWWOHµV�/DZ�1� �;5

$YHUDJH5HVSRQVH7LPH� �$YHUDJH1XPEHU8VHUV���6LWH7KURXJKSXW

 �������������������������������

 ��������������������������������

 ����VHF

���

([������$YHUDJH�5HVSRQVH�7LPH�DW�'%�6HUYHU

&RQVLGHULQJ�WKH�VDPH�:HE�EURNHUDJH��ZH�NQRZ�DGGLWLRQDOO\�WKDW�HDFK�H�FRPPHUFH

IXQFWLRQ�JHQHUDWHV�����WUDQVDFWLRQV�WR�WKH�GDWDEDVH�V\VWHP�RQ�WKH�PDLQIUDPHV�

7KH�DJJUHJDWH�FDSDFLW\�RI�WKH�PDLQIUDPHV�LV��������WSV�

:KDW�SHUFHQWDJH�RI�WKH�FXVWRPHU�DYHUDJH�UHVSRQVH�WLPH�LV�VSHQW�RQ�WKH�PDLQIUDPHV"

&RQVLGHU�WKH�'%�6HUYHU�DV�WKH�EODFN�ER[�DQG�DSSO\�/LWWOHµV�/DZ

$YHUDJH5HVSRQVH7LPH� �$YHUDJH1XPEHU2I7UDQVDFWLRQV���0DLQIUDPH7KURXJKSXW

 ��������������������������

 ������VHF

6LQFH�HDFK�H�FRPPHUFH�IXQFWLRQ�JHQHUDWHV�����WUDQVDFWLRQV�WKH�IUDFWLRQ�RI�WLPH�

VSHQW�RQ�WKH�PDLQIUDPHV�LV�JLYHQ�E\

)UDFWLRQ2Q0DLQIUDPH� ����������������������� �����

���

([�����3HUIRUPDQFH�ODZV�LQ�FDSDFLW\�SODQQLQJ

��FRPSOHWHG�FXVWRPHU�VHVVLRQV ������

:HE�VHUYHU�EXV\�SHULRG��VHF� �������

'%�VHUYHU�EXV\�SHULRG��VHF� �������

0HDVXUHPHQW�LQWHUYDO��VHF� �������

��VHDUFKHV�SHU�FXVWRPHU�VHVVLRQ ������������

��YLVLWV�WR�ZHE�VHUYHU�SHU�VHDUFK �������������

��YLVLWV�WR�'%�VHUYHU�SHU�VHDUFK �������������

:HE�VHUYHU�VHUYLFH�GHPDQG��PVHF����� ������������

'%�VHUYHU�VHUYLFH�GHPDQG��PVHF� ������������

:HE�VHUYHU�VHUYLFH�WLPH��PVHF� �������������

'%�VHUYHU�VHUYLFH�WLPH��PVHF� ������������

���:KDW�LV�WKH�HIIHFW�RQ�

SHUIRUPDQFH�LI���RI�VHVVLRQV�

GRXEOHV�GXULQJ�SHDN�KRXU"

���:KDW�LV�WKH�/$1�XWLOL]DWLRQ�LI�WKH

VL]H�RI�FDWDORJ�SDJHV�GRXEOHV�GXH�

WR�QHZ�KLJK�UHVROXWLRQ�JUDSKLFV"

���:KDW�LV�WKH�HIIHFW�RI�D�GLIIHUHQW

VHDUFK�SDWWHUQ�ZLWK�����PRUH�

FDWDORJ�VHDUFKHV"

����6\VWHP7KURXJKSXW� ������������������������������ �������WSV

�����8:6� �;�':6� ������������������� ������

�����8'%� �;�''%� ����������������� ������� ����6\VWHP�FDQµW�VXSSRUW�IRUHFDVW�ORDG����

���6HH�([�����GRXEOLQJ�WKH�PHVVDJH�VL]H�RI�WKH�UHVSRQVH�  !�8QHWZRUN� �����

���1HZ6HDUFKHV3HU6HVVLRQ� ������������� ����� ���;�� ��������������������������� �������WSV

�����8:6� �;�':6� ������������������� �������

�����8'%� �;�''%� ����������������� ������� 6\VWHP�FDQ�VXSSRUW�QHZ�VHDUFK�SDWWHUQ



���

%RWWOHQHFNV�DQG�6FDODELOLW\�$QDO\VLV

� 3HUIRUPDQFH�ERXQGLQJ�WHFKQLTXHV�DUH�XVHG�WR

FDOFXODWH�RSWLPLVWLF�DQG�SHVVLPLVWLF�ERXQGV

± WKURXJKSXW�XSSHU�ERXQGV��RSWLPLVWLF�

± UHVSRQVH�WLPH�ORZHU�ERXQGV��RSWLPLVWLF�

± ZRUVW�FDVH�H[HFXWLRQ�WLPH��SHVVLPLVWLF�

� 5HVRXUFH�ZLWK�XWLOL]DWLRQ� ���LV�VDWXUDWHG

� 7KH�VLQJOH�OLPLWLQJ�UHVRXUFH�LV�WKH�ERWWOHQHFN��H�J�
'%�VHUYHU�LQ�([�����

� ,I�D�ERWWOHQHFN�FDQµW�EH�UHPRYHG��WKH�V\VWHP�LV
FRQVLGHUHG�QRQ�VFDODEOH�LQ�WHUPV�RI�SHUIRUPDQFH

� %RXQGLQJ�WHFKQLTXHV�DUH�RIWHQ�HQRXJK�WR�PDNH

TXLFN�GHFLVLRQV

���

$V\PSWRWLF�%RXQGV

� $V\PSWRWLF�%RXQG�$QDO\VLV�GHWHUPLQHV�ERXQGV

RQ�WKURXJKSXW�DQG�UHVSRQVH�WLPH�XQGHU�H[WUHPH

ORDG�FRQGLWLRQV

� 7ZR�PDLQ�W\SHV�RI�PRGHOV�

± RSHQ�PRGHOV��UHTXHVWV�DUULYH��JR�WKURXJK�WKH�YDULRXV

UHVRXUFHV�DQG�OHDYH�WKH�V\VWHP

± FORVHG�PRGHOV��KDYH�D�IL[HG�QXPEHU�RI�UHTXHVWV��H�J�

OLPLWDWLRQ�LPSRVHG�E\�PD[LPXP�QXPEHU�RI�7&3

FRQQHFWLRQV

���

2SHQ�0RGHOV

� 2SHQ�PRGHOV�DUH�OLPLWHG�E\�WKH�XSSHU�ERXQG�RQ

WKURXJKSXW�  !�DUULYDO�UDWH�l�PD\�QRW�H[FHHG

WKURXJKSXW

� ,Q�HTXLOLEULXP

l� �;�

lL� �;L

� )URP�XWLOL]DWLRQ�ODZ

8L� �;L�6L� �lL�6L

� )URP�6HUYLFH�'HPDQG�/DZ

8L� �'L�;�� �'L l

���

2SHQ�0RGHOV��FRQW��

� )RU�D�VDWXUDWHG�UHVRXUFH

l�'L� �� DQG� l� ���'L

� 6LQFH�IRU�HYHU\�UHVRXUFH

8L����� LW�IROORZV�WKDW� �l�����'L

7KHUHIRUH��WKH�ODUJHVW�YDOXH�RI�'��L�H��'PD[�ZLOO

OLPLW�WKH�WKURXJKSXW�DQG�WKH�DUULYDO�UDWH�DQG

lPD[�������'PD[

� 7KH�UHVRXUFH�L�ZLWK�'L� �'PD[�LV�WKH�ERWWOHQHFN



���

([������$V\PSWRWLF�ERXQGV�ZLWK�RSHQ�PRGHOV

&RQVLGHU�D�W\SLFDO�WKUHH�WLHU�H�FRPPHUFH�VLWH��$IWHU�FOXVWHULQJ�WKH�ÄW\SLFDO³

H�FRPPHUFH�EXVLQHVV�IXQFWLRQ�FDQ�EH�FKDUDFWHUL]HG�E\�WKH�IROORZLQJ�WDEOH

/D\HU 9LVLWV 6�>PVHF@

:HE�6HUYHU ��� ���

$SSOLF��6HUYHU ��� ���

'DWDEDVH�6HUYHU ��� ���

&RPSXWLQJ�WKH�VHUYLFH�GHPDQGV�DW�HDFK�OD\HU�ZH�REWDLQ�

'ZHE� ��9ZHE��6ZHE�� ������������� �������VHF

'DSS� ��9DSS���6DSS�� �������������� �������VHF   !�'DSS� �'PD[

''%� ��9'%��6'%�� �������������� �������VHF

7KH�PD[LPXP�DUULYDO�UDWH�LV�WKXV� lPD[� ��������� ������H�FRPPHUFH�IXQFWLRQV�VHF

:KDW�LV�WKH�PLQLPXP�SDUDOOHOLVP�UHTXLUHG�WR�DFKLHYH����H�IXQFWLRQV�VHF"

Î�������Þ� ���$SS��6HUYHUV
Î�����������Þ� ���'%�6HUYHUV
Î�����������Þ� ���:HE�6HUYHUV

���

&ORVHG�0RGHOV

� %RXQGV�RQ�FORVHG�PRGHOV�FDQ�EHVW�EH�REWDLQHG

E\�YDU\LQJ�WKH�QXPEHU�RI�WUDQVDFWLRQV�LQ�WKH

V\VWHP

� 7KH�LGHDO�VLWXDWLRQ�FRUUHVSRQGV�WR�WKH�FDVH

ZKHUH�1�WUDQVDFWLRQV�DUH�LQ�WKH�V\VWHP�DQG�QRQH

PXVW�ZDLW�LQ�D�TXHXH

� &RPELQLQJ�/LWWOHµV�/DZ�DQG�QR�TXHXHLQJ

;��1�����1���'WRWDO

���

&ORVHG�0RGHOV��FRQW��

� .QRZLQJ�WKDW�WKH�XWLOL]DWLRQ�RI�DQ\�UHVRXUFH�PD\�QRW

H[FHHG������DQG�DSSO\LQJ�6HUYLFH�'HPDQG�/DZ

;��1�� �8L�1����'L

�8L�1������

;��1���������'L

� 6LQFH�WKH�ERWWOHQHFN�LV�WKH�ILUVW�UHVRXUFH�WKDW

VDWXUDWHV

�;��1���������'PD[

� 7KH�DV\PSWRWLF�XSSHU�ERXQG�LV�WKHQ

�;��1����PLQ�>1��'WRWDO�����'PD[@

���

([������$V\PSWRWLF�%RXQGV�LQ�&ORVHG�0RGHOV

&RQVLGHU�D�&DOO�&HQWHU�VLWXDWLRQ�ZLWK�D�PD[LPXP�RI����XVHUV�FRQQHFWHG��7KH

&DOO�&HQWHU�SHUVRQQHO�FRQQHFWV�WKURXJK�D�EURZVHU�WR�WKH�:HE�VHUYHU��DQ�$SSOLFDWLRQ�

6HUYHU�DQG�D�EDFNHQG�'DWDEDVH�6HUYHU�

7KH�VHUYLFH�GHPDQGV�DW�WKH�VHUYHUV�DUH�

'ZHE� ������PVHF

'DSS� ������PVHF

'GDWDEDVH� ������PVHF

'WRWDO� �'ZHE���'DSS���'GDWDEDVH� �������������������������� ��������VHF

'PD[� �'GDWDEDVH� ��������VHF

;��������PLQ>��������������������@� �PLQ>������������@

;��������������WSV

7KH�VLWH�LV�FDSDEOH�RI�SHUIRUPLQJ�D�PD[LPXP�RI������H�EXVLQHVV�IXQFWLRQV�VHF

�



���

0RGHOOLQJ�ZLWK�4XHXHV

� 'HSHQGLQJ�RQ�WKH�OHYHO�RI�GHWDLO�QHHGHG�DQG�WKH

LQSXW�GDWD�DYDLODEOH�D�TXHXHLQJ�PRGHO�PD\�EH

HVWDEOLVKHG�DW�WKH�V\VWHP�RU�WKH�FRPSRQHQW�OHYHO

� $�TXHXH�PRGHOV�D�UHVRXUFH�ZLWK�LVW�ZDLWLQJ�TXHXH

� :H�GLVWLQJXLVK�WKH�IROORZLQJ�W\SHV�RI�UHVRXUFHV�

± ORDG�LQGHSHQGHQW�UHVRXUFHV��TXHXHLQJ��6�Q�� �6�"�Q

± ORDG�GHSHQGHQW�UHVRXUFHV��TXHXHLQJ��6�Q��LV�DQ�DUELWUDU\

IXQFWLRQ�RI�Q

± GHOD\�UHVRXUFHV��QR�TXHXHLQJ��6�Q�� �6�"�Q

���

3RVVLEOH�$VVXPSWLRQV�ZKHQ�0RGHOOLQJ�4XHXHV

� ,QILQLWH�SRSXODWLRQ�DVVXPSWLRQ��WKH�SRRO�RI�WKH

XVHU�SRSXODWLRQ�LV�VR�ODUJH�WKDW�WKH�DUULYDO�UDWH�LV

LQGHSHQGHQW�RI�WKH�UHTXHVWV�WKDW�DUULYHG

SUHYLRXVO\�  !�UHTXHVWV�DUULYH�DW�DQ�DYHUDJH

DUULYDO�UDWH�RI�l�UHTXHVWV�VHF

� +RPRJHQHRXV�ZRUNORDG�DVVXPSWLRQ��DOO

UHTXHVWV�DUH�DVVXPHG�WR�EH�VWDWLVWLFDOO\

LQGLVWLQJXLVKDEOH��L�H��RQO\�WKH�QXPEHU�RI

UHTXHVWV�SUHVHQW�LV�LPSRUWDQW��QRW�WKH�LQGLYLGXDO

UHTXHVWV

���

3RVVLEOH�$VVXPSWLRQV�ZKHQ�0RGHOOLQJ�4XHXHV

� ,QILQLWH�TXHXH�DVVXPSWLRQ��QR�UHTXHVWV�DUH

UHIXVHG�DQG�DOO�DUULYLQJ�UHTXHVWV�DUH�TXHXHG�IRU

VHUYLFH�

� )LQLWH�TXHXH�DVVXPSWLRQ��WKH�VL]H�RI�WKH�TXHXH

LV�ILQLWH�DQG�DUULYLQJ�UHTXHVWV�PD\�EH�UHIXVHG�LI

WKH�TXHXH�LV�IXOO

���

3RVVLEOH�$VVXPSWLRQV�ZKHQ�0RGHOOLQJ�4XHXHV

� 2SHUDWLRQDO�HTXLOLEULXP�DVVXPSWLRQ��WKH

QXPEHU�RI�UHTXHVWV�LQ�WKH�V\VWHP�DW�WKH�VWDUW�RI

WKH�REVHUYDWLRQ�LQWHUYDO�LV�WKH�VDPH�DV�WKH

QXPEHU�RI�UHTXHVWV�DW�WKH�HQG�RI�WKH�LQWHUYDO�

$OWKRXJK�WKH�QXPEHU�RI�UHTXHVWV�LQ�WKH�V\VWHP

PD\�YDU\��IRU�UHDVRQDEO\�ODUJH�REVHUYDWLRQ

LQWHUYDOV�WKH�HUURU�LV�QHJOLJLEOH�

� 0DUNRYLDQ�DVVXPSWLRQ��V\VWHPV�DUH

PHPRU\OHVV��L�H��LW�GRHVQµW�PDWWHU�KRZ�D�V\VWHP

JRW�WR�D�JLYHQ�VWDWH��RQO\�WKDW�LW�LV�LQ�WKDW�VWDWH



���

*RDOV�ZKHQ�PRGHOOLQJ�ZLWK�TXHXHV

� :DQW�WR�FRPSXWH�

± SUREDELOLW\�SN�WKDW�WKHUH�DUH�N��N� ������������UHTXHVWV�LQ

WKH�VHUYHU

± DYHUDJH�QXPEHU�RI�UHTXHVWV�SUHVHQW

± DYHUDJH�UHVSRQVH�WLPH�RI�D�UHTXHVW

± D�VHUYHUµV�XWLOL]DWLRQ

± D�VHUYHUµV�WKURXJKSXW

���

6LQJOH�4XHXH��,QILQLWH�3RSXODWLRQ�,QILQLWH�4XHXH

� $VVXPSWLRQV�

± LQILQLWH�SRSXODWLRQ

± LQILQLWH�TXHXH

± 0DUNRYLDQ�DVVXPSWLRQ��PHPRU\OHVV�

± RSHUDWLRQDO�HTXLOLEULXP

± VWDWH�LV�FKDUDFWHUL]HG�E\�RQH�SDUDPHWHU����UHTXHVWV�DW

VHUYHU

� 6WDWH�GLDJUDP��67'�

� � � N

l l l l l

m m m m m

� � � � � �

�DUULYDO�UDWH�

�VHUYLFH�UDWH�

���

,QILQLWH�SRSXODWLRQ���LQILQLWH�TXHXH

� %HFDXVH�RI�RSHUDWLRQDO�HTXLOLEULXP����RI�WUDQVLWLRQV

LQWR�D�VWDWH� ���WUDQVLWLRQV�RXW�RI�D�VWDWH

� )ORZ�HTXLOLEULXP�HTXDWLRQ�RU�IORZ�LQ� �IORZ�RXW

SULQFLSOH

� � � N

l l l l l

m m m m m

� � � � � �

���

,QILQLWH�SRSXODWLRQ���LQILQLWH�TXHXH

��IORZ�LQ� �IORZ�RXW

mS
�
� �lS

�

mS
�
� �lS

�

�
�
�

   mS
N
� �lS�

N��

� � � N

l l l l l

m m m m m

� � � � � �



���

,QILQLWH�SRSXODWLRQ���LQILQLWH�TXHXH

&RPELQLQJ�DOO�WKH�IORZ�HTXDWLRQV�ZH�REWDLQ

SN� ��l/m�SN��� ��l/m��l/m�SN��� ����� �S��l/m�N����N �������

6LQFH�WKH�VHUYHU�PXVW�DOZD\V�EH�LQ�RQH�RI�WKH�SRVVLEOH
VWDWHV��IURP���WR�����WKH�VXP�RI�WKH�SUREDELOLWLHV�WKDW
LW�LV�LQ�DQ\�SRVVLEOH�VWDWH�LV��

����������������
S����S����S����������SN������� S�SN� �S�S���l/m�N� ��

�����N ����������N �

��
DQG �S��l/m�N� ����S� DQG ���S�� ������l/m�

�N �

���

,QILQLWH�SRSXODWLRQ���LQILQLWH�TXHXH

��
�S��l/m�N� ����S�

�N �

7KH�LQILQLWH�VXP�LV�WKH�VXP�RI�D�JHRPHWULF�VHULHV��,W

RQO\�FRQYHUJHV�LI�LVW�UDWLR�l/m ���

7KHUHIRUH��DQ�HTXLOLEULXP�VROXWLRQ�WR�WKH�V\VWHP

FDQ�RQO\�EH�IRXQG�LI�WKH�DUULYDO�UDWH�RI�UHTXHVWV�LV

VPDOOHU�WKDQ�WKH�VHUYLFH�UDWH

���

([������6LQJOH�4��LQILQLWH�SRSXODWLRQ�LQILQLWH�4

5HTXHVWV�DUULYH�WR�WKH�'%�VHUYHU�DW�D�UDWH�RI����UHTXHVWV�VHF��(DFK�UHTXHVW�WDNHV

���PVHF�RQ�DYHUDJH�WR�EH�SURFHVVHG��:KDW�LV�WKH�IUDFWLRQ�RI�WLPH�WKDW�N��N� �����������

UHTXHVWV�DUH�IRXQG�LQ�WKH�'%�VHUYHU"

7KH�DYHUDJH�VHUYLFH�UDWH�m�LV�WKH�LQYHUVH�RI�WKH�DYHUDJH�VHUYLFH�WLPH�SHU�UHTXHVW�

m� ���������� ����UHTXHVWV���VHF l� ����UHTXHVWV���VHF

7KH�IUDFWLRQ�RI�WLPH�WKDW�WKH�'%�VHUYHU�LV�LGOH��S���LV

S�� ����l/m� ������������� ��������� ����   !�WKH�VHUYHU�LV�XWLOL]HG����S�� ����

7KH�IUDFWLRQ�RI�WLPH�WKDW�WKHUH�DUH�N�UHTXHVWV�DW�WKH�VHUYHU�LV�JLYHQ�E\

SN� �����l/m)(l/m)N� �����������N������N �������������

3N ��� ���� ����� ����� ����� ����� ����� �����

N � � � � � � � �

���

,QILQLWH�SRSXODWLRQ���LQILQLWH�TXHXH

� 7KH�XWLOL]DWLRQ�8�RI�WKH�VHUYHU�LV

8� �����S�� �l / m

SN� ����8�8
N IRU�N� ����������

� 7KH�VWDWH�GLVWULEXWLRQ�GHSHQGV�RQO\�RQ�WKH

XWLOL]DWLRQ�DQG�QRW�RQ�WKH�LQGLYLGXDO�YDOXHV�RI

DUULYDO�DQG�VHUYLFH�UDWHV

� 7KH�DYHUDJH�QXPEHU�RI�UHTXHVWV�DW�WKH�VHUYHU�LV
����� ������� �������

1DY� �SNSN� �SN���8�8
N� ����8�SN8N

����N � ���������N � ���������N �

�
SN8N� �8����8���IRU�8�� DQG 1DY� �8����8�
N �



���

,QILQLWH�SRSXODWLRQ���LQILQLWH�TXHXH

� 7KURXJKSXW�LV�m�ZKHQ�WKHUH�LV�DW�OHDVW�RQH

UHTXHVW�LQ�WKH�VHUYHU��L�H��WKH�IUDFWLRQ�RI�WLPH� �8

� 7KURXJKSXW�LV���ZKHQ�VHUYHU�LV�LGOH

� 7KH�DYHUDJH�WKURXJKSXW�DW�WKH�VHUYHU�LV�WKHQ

;� �8m�������8�� ��l/m�m�  l

� 7KH�DYHUDJH�UHVSRQVH�WLPH�5�LV�FRPSXWHG�XVLQJ

/LWWOHµV�/DZ

5� �1DY�;� ��8�l�����8� ���m�����8� 6����8�

ZKHUH�WKH�DYHUDJH�VHUYLFH�WLPH�6� ���m

���

,QILQLWH�SRSXODWLRQ���LQILQLWH�TXHXH

� ,QWHUSUHWDWLRQ�RI

5� �1DY�;� ��8�l�����8� ���m�����8� 6����8�

� :KHQ�WKH�XWLOL]DWLRQ�RI�WKH�VHUYHU�LV�YHU\�ORZ��L�H��8

LV�FORVH�WR����WKH�DYHUDJH�UHVSRQVH�WLPH�LV�HTXDO�WR

WKH�DYHUDJH�VHUYLFH�WLPH��QR�TXHXLQJ�

� :KHQ�WKH�XWLOL]DWLRQ�LV�YHU\�KLJK��L�H��8�LV�FORVH�WR���

WKH�UHVSRQVH�WLPH�UDSLGO\�JRHV�WR��

6� ������VHF

8  ������� ��� ��� ��� ��� ��� ���� ����

5� ������������������������������������� ������������� ����

5�6������� ��������� ��������� �� ��� ���

���

([������VLQJOH�4��LQILQLWH�SRSXODWLRQ�LQILQLWH�4

m� ���������� ����UHTXHVWV���VHF l� ����UHTXHVWV���VHF

:KDW�LV�WKH�DYHUDJH�UHVSRQVH�WLPH�DW�WKH�VHUYHU"

5� �6����8�� ���m����8�� �6������l/m�� ������������������ ������VHF

:KDW�LV�WKH�DYHUDJH�UHVSRQVH�WLPH�ZKHQ�WKH�VHUYHU�LV�WZLFH�DV�IDVW"

m� �����UHTXHVWV���VHF

5� �6����8�� ���m����8�� ���������������������� �������� �������VHF

%\�XVLQJ�D�SURFHVVRU�WKDW�LV�WZLFH�DV�IDVW�WKH�UHVSRQVH�WLPH�LV�UHGXFHG�WR�����RI�WKH

RULJLQDO�UHVSRQVH�WLPH

:KDW�LV�WKH�UHVSRQVH�WLPH�ZKHQ�DUULYDO�UDWH�GRXEOHV�DQG�SURFHVVRU�LV�WZLFH�DV�IDVW"

8� �l/m� ������� 5 ����m�����8�� ����������������� �������VHF

���

6XPPDU\�RI�(TXDWLRQV����SRSXODWLRQ����TXHXH

)UDFWLRQ�RI�WLPH�VHUYHU�KDV�N�UHTXHVWV� SN� ������l/m���l /m�N����N� ����������

6HUYHU�XWLOL]DWLRQ� 8� �l/m

$YHUDJH�VHUYHU�WKURXJKSXW� ;� �l

$YHUDJH�QXPEHU�RI�UHTXHVWV�LQ�WKH�VHUYHU� 1DY� �8������8�

$YHUDJH�UHVSRQVH�WLPH� 5� ����m�������8�� �6������8�



���

6XPPDU\�RI�0RGHOOLQJ�3URFHGXUH

� 'HWHUPLQH�SURSHU�UHSUHVHQWDWLRQ�RI�VWDWH�RI�V\VWHP

� 'HWHUPLQH�WKH�VHW�RI�IHDVLEOH�VWDWHV

� 'HWHUPLQH�WKH�SRVVLEOH�WUDQVLWLRQ�DPRQJ�VWDWHV�DQG

WKH�HYHQWV�WKDW�FDXVH�WKHP��DUULYDOV��FRPSOHWLRQ�����

� )RU�HDFK�SRVVLEOH�WUDQVLWLRQ�EHWZHHQ�VWDWHV

GHWHUPLQH�WKH�WUDQVLWLRQ�UDWH��H�J��UDWH�DW�ZKLFK

UHTXHVWV�DUULYH�ZKHQ�V\VWHP�LV�LQ�VWDWH�N�

� 8VH�WKH�IORZ�HTXLOLEULXP�SULQFLSOH�WR�ILQG�WKH�VHW�RI

HTXDWLRQV�WKDW�UHODWH�WKH�YDOXHV�RI�SN

� 6ROYH�IRU�WKH�SNV�DQG�XVH�WKHP�WR�FRPSXWH

SHUIRUPDQFH�PHWULFV��8��;�1DY��5�

���

6LPSOH�6HUYHU��,QILQLWH�3RSXODWLRQ�)LQLWH�4XHXH

� ,Q�WKLV�FDVH�WKH�TXHXH�KDV�D�ILQLWH�OHQJWK��L�H��WKH

VHUYHU�GRHV�QRW�DFFHSW�DQ\�UHTXHVWV�ZKHQ�WKH

TXHXH�LV�IXOO��:�UHTXHVWV�

� 7KH�SRVVLEOH�VWDWHV�DUH�WKHQ�����������:

� $�UHTXHVW�WKDW�ILQGV�N��ZKHUH�N�:��UHTXHVWV�LQ

WKH�V\VWHP�FDXVHV�D�WUDQVLWLRQ�WR�VWDWH�N���DW

UDWH�l

� $�FRPSOHWLQJ�UHTXHVW�DW�VWDWH�N��N� �������:�

FDXVHV�D�WUDQVLWLRQ�WR�VWDWH�N���ZLWK�UDWH�m

���

6LPSOH�6HUYHU��,QILQLWH�3RSXODWLRQ�)LQLWH�4XHXH

SN� �S��l/m�N�����N� �������:

����:
S����S��������S:� �S�S�l/m�N� �S�����l/m�:�������l/m� ��

����N �

S�� ������l/m�����������l/m�:���

� � � N

l l l l l

m m m m m

� � � � � �

l

m

:

���

([������LQILQLWH�SRSXODWLRQ�ILQLWH�TXHXH

m� ���������� ����UHTXHVWV���VHF l� ����UHTXHVWV���VHF TXHXH�OHQJWK� ��

:KDW�LV�WKH�IUDFWLRQ�RI�WLPH�WKDW�WKH�VHUYHU�LV�LQ�VWDWH�N��N ���������"

)URP�S�� ������l/m�����������l/m�:��� �S�� ���������������������������
��� �����

SN� �����������
N� IRU�N� ����������

N � �S�� ������

N � �S�� ������

N � �S�� ������

N � �S�� ������



���

LQILQLWH�SRSXODWLRQ�ILQLWH�TXHXH

� 7KH�XWLOL]DWLRQ�RI�WKH�VHUYHU�LV�WKH�IUDFWLRQ�RI�WLPH

LW�LV�QRW�LGOH��L�H��8� ���S�

� 6XEVWLWXWLQJ�IRU�S��DQG�UHDUUDQJLQJ

8� ��l/m��>�����l/m�:@���>���l/m�:��@

� ,Q�VHUYHUV�ZLWK�D�ILQLWH�TXHXH��WKH�IUDFWLRQ�RI

UHTXHVWV�WKDW�DUH�ORVW�EHFDXVH�WKH�TXHXH�LV�IXOO�LV

DQ�LPSRUWDQW�SHUIRUPDQFH�PHWULF

� 6LQFH�UHTXHVWV�DUH�RQO\�UHIXVHG�ZKHQ�WKH�VHUYHU

LV�LQ�VWDWH�:�LW�IROORZV�WKDW�SORVV� �S:

���

LQILQLWH�SRSXODWLRQ�ILQLWH�TXHXH

� 7KH�DYHUDJH�QXPEHU�RI�UHTXHVWV�DW�WKH�VHUYHU�LV

����: :

1DY� �SNSN� �S�SN�l/m�N
����N � N �

� :H�NQRZ�WKDW
:

SN�l/m�N� >:D:������:���D:�����D@����D��
N �

&RPELQLQJ�ZLWK�WKH�H[SUHVVLRQ�IRU�S��DQG
UHDUUDQJLQJ

1DY �l/m�>:�l/m�:������:����l/m�:���@���>����l/m�:��@����l/m�

���

LQILQLWH�SRSXODWLRQ�ILQLWH�TXHXH

� 7KH�WKURXJKSXW�;�RI�WKH�VHUYHU�LV�m�ZKHQ�WKH

VHUYHU�LV�EXV\��LVW�XWLOL]DWLRQ��DQG���RWKHUZLVH

;� �8m�������8�� �l>���l/m�:@�>���l/m�:��@

� $SSO\LQJ�/LWWOHµV�/DZ

5� �1DY���;

5� �6>:�l/m�:������:����l/m):���@���>���l/m�:@��l/m�

���

([������LQILQLWH�SRSXODWLRQ���ILQLWH�TXHXH

$VVXPLQJ�WKH�VDPH�'%�VHUYHU�DV�EHIRUH�ZLWK

m� ���������� ����UHTXHVWV���VHF l� ����UHTXHVWV���VHF

:KDW�VKRXOG�WKH�TXHXH�OHQJWK�EH�VR�WKDW�OHVV�WKDQ����RI�UHTXHVWV�DUH�UHMHFWHG"

&RPSXWH�:�VXFK�WKDW SZ� �S��l/m�:�������

S�� ������l/m�����������l/m�:���� �������������:���

  ! ����������:������������:����������

6ROYLQJ�WKH�DERYH�LQHTXDOLW\�RQH�REWDLQV�:� ��
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6XPPDU\��LQILQLWH�SRSXODWLRQ�ILQLWH�TXHXH

)UDFWLRQ�RI�WLPH�VHUYHU�KDV�N�UHTXHVWV�

6HUYHU�XWLOL]DWLRQ�

$YHUDJH�VHUYHU�WKURXJKSXW�

$YHUDJH�QXPEHU�RI�UHTXHVWV�LQ�WKH�VHUYHU�

$YHUDJH�UHVSRQVH�WLPH�

SN� �
����l/m

�����l/m�:��
�l/m�N N� ���������:

8� �
�l/m���>�����l/m�:@

�����l/m�:��

;� �8�m�� 
l�>�����l/m�:@

�����l/m�:��

1DY� 
�l/m��>�:�l/m�:������:�������l/m�:����@

>������l/m�:��@�����l/m�

5� �  
1DY

;

6>:�l/m�:������:����l/m�:����@

>�����l/m�:@�����l/m�

�

���

*HQHUDOL]HG�6\VWHP�/HYHO�0RGHOV

� 6R�IDU�ZH�DVVXPHG�WKDW�DUULYDO�DQG�VHUYLFH�UDWHV

ZHUH�LQGHSHQGHQW�RI�WKH�VWDWH

� ,Q�JHQHUDOL]HG�V\VWHP�OHYHO�PRGHOV�ZH�LQWURGXFH

VWDWH�GHSHQGHQW�DUULYDO�DQG�VHUYLFH�UDWHV

� � � N

l0 l1 l2 l N�� l N

m1 m2 m3 m  N m  N��

� � � � � �

l N���SN��� �m NSN�������N� ��������

���

*HQHUDOL]HG�6\VWHP�/HYHO�0RGHOV

$SSO\LQJ�WKH�IORZ�LQ� �IORZ�RXW�SULQFLSOH�UHFXUVLYHO\
S�� ��l�����S�

S�� ��l�����S�� ��l�������l�����S�

�

�

�

SN� ��lN����N�SN��� ��l N���mN�������l�������l�����S�

SN� �S��P
lL
�L��

L �

�

7KH�VXP�RI�SUREDELOLWLHV�LV�WKHQ   S�S���P
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N �

�
�

,W�IROORZV�WKDW S��   S��P
lL
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�

N �

�
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��

���

*HQHUDOL]HG�6\VWHP�/HYHO�0RGHO�(TXDWLRQV

)UDFWLRQ�RI�WLPH�VHUYHU��KDV�N�UHTXHVWV�

ZKHUH

6HUYHU�XWLOL]DWLRQ�

$YHUDJH�VHUYHU�WKURXJKSXW�

$YHUDJH�QXPEHU�RI�UHTXHVWV�LQ�VHUYHU�

$YHUDJH�UHVSRQVH�WLPH�

SN� �S��P
lL

�L��
L �

�

S��   S��P
lL

�L��L �

�

N �

�

[ ]
��
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1DY� 
N �

�
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'HULYLQJ�6SHFLDOL]HG�0RGHOV�IURP�*HQHUDO�0RGHO

6SHFLDOL]HG�V\VWHP�OHYHO�PRGHOV�FDQ�EH�GHULYHG

IURP�WKH�JHQHUDO�HTXDWLRQV�E\�VHOHFWLQJ

� SRSXODWLRQ�VL]H

± LQILQLWH�SRSXODWLRQ �RSHQ�PRGHOV�

± ILQLWH�SRSXODWLRQ �FORVHG�PRGHOV�

� VHUYLFH�UDWH�DW�WKH�VHUYHU

± IL[HG�VHUYLFH�UDWH ;�N�� �m

± YDULDEOH�VHUYLFH�UDWH ;�N�� �mN

� TXHXH�VL]H

± LQILQLWH�TXHXH

± ILQLWH�TXHXH

���

,QILQLWH�SRSXODWLRQ��LQILQLWH�TXHXH��YDULDEOH�UDWH

� 7KURXJKSXW�RI�WKH�VHUYHU�LV�XVXDOO\�D�IXQFWLRQ�RI

WKH�QXPEHU�RI�UHTXHVWV�SUHVHQW�LQ�WKH�V\VWHP

� $W�OLJKW�ORDGV�WKHUH�LV�OLWWOH�FRQWHQWLRQ�IRU�LQWHUQDO

TXHXHV��DW�KHDY\�ORDGV�WKH�ERWWOHQHFN�GHYLFH

OLPLWV�WKH�WKURXJKSXW

;�N�

N

VDWXUDWLRQ

OLQHDU�JURZWK

/LJKW�ORDG +HDY\�ORDG

���

,QILQLWH�SRSXODWLRQ��LQILQLWH�TXHXH��YDULDEOH�UDWH

� $VVXPH�YDULDEOH�DUULYDO�UDWH�lN� �l�IRU�N� ��������

DQG�YDULDEOH�VHUYLFH�UDWH�mN� �;�N��IRU�N� ���������

� 3DUWLQJ�IURP�WKH�JHQHUDO�H[SUHVVLRQV�IRU�S��DQG�SN

SN� �S��P
lL
�L��

L �

�

S��   S��P
lL
�L��L �

�

N �

�
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��

SN�   S
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���

,QILQLWH�SRSXODWLRQ��LQILQLWH�TXHXH��YDULDEOH�UDWH

6XEVWLWXWLQJ�WKH�YDOXHV�IRU���DQG�XVLQJ�WKH�IROORZLQJ

GHILQLWLRQV
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6LQJOH�TXHXH��IL[HG�VHUYLFH�UDWH��ILQLWH�SRSXODWLRQ

� 7KHVH�FORVHG�PRGHOV�DSSO\�PDLQO\�WR�LQWUDQHW

VLWXDWLRQV��H�J��D�ILQLWH�QXPEHU�RI�FOLHQWV

DFFHVVLQJ�WKH�'%�VHUYHU

� ,Q�WKLV�VLWXDWLRQ�LW�LV�FRPPRQ�WR�KDYH�D�WKLQN�WLPH

=�DW�WKH�FOLHQW��L�H��HDFK�FOLHQW�VXEPLWV�D�UHTXHVW

HYHU\���=�VHFRQGV

� ,I�WKHUH�LV�D�IL[HG�QXPEHU�0�RI�FOLHQWV��WKH�UDWH

JRLQJ�IURP�VWDWH���WR�VWDWH���LV�0�=��IURP�VWDWH��

WR�VWDWH���LW�LV��0����=��HWF�

���

6LQJOH�TXHXH��IL[HG�VHUYLFH�UDWH��ILQLWH�SRSXODWLRQ

� &RQVLGHULQJ�D�IL[HG�VHUYLFH�UDWH��N� ���IRU�N ����0

� � � N

0�= �0����= �0����= �0�N����= �0�N��=

m1 m2 m3 mN mN��

� � � � � �

��=

mM

0

SN� �S�

0�

�0���N�����=�N
N� �������0

S�� �> S
N �

0 0�

�0���N�����=�N @
��

���

2WKHU�6LWXDWLRQV

� %\�PDNLQJ�WKH�DSSURSULDWH�DVVXPSWLRQV�DQG

IROORZLQJ�WKH�VDPH�GHULYDWLRQ�SULQFLSOHV�LW�LV

SRVVLEOH�WR�GHULYH�WKH�SUREDELOLWLHV��WKURXJKSXW�

DYHUDJH�QXPEHU�RI�XVHUV�DQG�UHVSRQVH�WLPH�IRU

RWKHU�FDVHV��H�J��ILQLWH�SRSXODWLRQ�DQG�YDULDEOH

VHUYLFH�UDWH

� )RU�GHULYDWLRQV�DQG�WKH�FRUUHVSRQGLQJ�VHWV�RI

V\VWHP�OHYHO�PRGHO�HTXDWLRQV�VHH�0HQDVFp�

'DQLHO�$���$OPHLGD��9LUJLOLR�$��)���³&DSDFLW\

3ODQQLQJ�IRU�:HE�3HUIURPDQFH��0HWULFV��0RGHOV�

	�0HWKRGV´��3UHQWLFH�+DOO�375������

���

&RPSRQHQW�/HYHO�3HUIRUPDQFH�0RGHOV

� :DQW�WR�PRGHOV�WKDW�DUH�FDSDEOH�RI�UHSUHVHQWLQJ

LQGLYLGXDO�FRPSRQHQWV�DQG�WKHLU�LQWHUDFWLRQ

� 4XHXLQJ�1HWZRUN�0RGHOV�DUH�FROOHFWLRQV�RI�TXHXHV

DUUDQJHG�LQ�WKH�VDPH�FRQILJXUDWLRQ�DV�UHDO�V\VWHP

/%

:6 $6 '%6 4XHXLQJ�1HWZRUN�0RGHO
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4XHXLQJ�1HWZRUNV

� 4XHXLQJ�1HWZRUNV��41V��DUH�PDGH�XS�RI

LQGLYLGXDO�TXHXHV�WKDW�FDQ�EH

± ORDG�LQGHSHQGHQW

± ORDG�GHSHQGHQW

± GHOD\�UHVRXUFHV

6�Q�6�Q�

Q

6�Q�6�Q�

Q

6�Q�6�Q�

Q

���

4XHXLQJ�1HWZRUNV

� 4XHXLQJ�1HWZRUNV�FDQ�EH�FKDUDFWHUL]HG�E\�WKH

FODVVHV�RI�UHTXHVWV�WKH\�KDQGOH

� :H�GLVWLQJXLVK

± VLQJOH�FODVV�YV��PXOWLSOH�FODVVHV

± RSHQ�YV��FORVHG

� :LOO�DQDO\]H�WKH�FDVHV�IRU

± VLQJOH�FODVV�RSHQ�41V �'%6�Z����W\SH�RI�TXHU\�

± VLQJOH�FODVV�FORVHG�41V �'%6�Z��IL[HG���WKUHDGV�

± PXOWLSOH�FODVV�RSHQ�41V �'%6�Z��TXHU\�	�XSGDWH�

± PXOWLSOH�FODVV�FORVHG�41V �'%6�Z��TXHU\�	�XSGDWH�	

IL[HG���RI�WKUHDGV�

���

([������2SHQ�4XHXLQJ�1HWZRUN

$UULYLQJ

UHTXHVWV

&38V

'HSDUWLQJ

UHTXHVWV

'LVNV�

7KH�'%�VHUYHU�UXQV�RQ�D���&38�PDLQIUDPH�PRGHOOHG�DV�D�VLQJOH�TXHXH�ZLWK�D

ORDG�GHSHQGHQW�UHVRXUFH

���

([������&ORVHG�41

&38V

'LVNV�

/$1

0�FOLHQWV

'%�VHUYHU�UHFHLYLQJ�UHTXHVWV�IURP�D�IL[HG�QXPEHU�RI�FOLHQWV�

&OLHQWV�DUH�PRGHOOHG�DV�GHOD\�UHVRXUFH�EHFDXVH�UHWXUQLQJ�DQVZHUV�GRQµW�TXHXH

6HUYLFH�GHPDQG�DW�FOLHQWV�LV�WKH�DYHUDJH�WLPH�VSHQW�WKHUH�EHIRUH�VXEPLWWLQJ

DQRWKHU�UHTXHVW��L�H��WKH�WKLQN�WLPH



���

6LQJOH�&ODVV�2SHQ�41V

� ([DPLQH�ILUVW�FDVH�ZKHUH�DOO�UHVRXUFHV�DUH�HLWKHU

GHOD\�RU�ORDG�LQGHSHQGHQW�UHVRXUFHV

� 1RWDWLRQ�

l��DYHUDJH�DUULYDO�UDWH�RI�UHTXHVWV�WR�41

.��QXPEHU�RI�TXHXHV

;���DYHUDJH�WKURXJKSXW�RI�WKH�41��IRU�RSHQ�41V�LQ

HTXLOLEULXP�;�� �l�

9L��DYHUDJH�QXPEHU�RI�YLVLWV�WR�TXHXH�L�E\�D�UHTXHVW

6L��DYHUDJH�VHUYLFH�WLPH�RI�D�UHTXHVW�DW�TXHXH�L�SHU�YLVLW

:L�DYHUDJH�ZDLWLQJ�WLPH�RI�D�UHTXHVW�DW�TXHXH�L�SHU�YLVLW

���

1RWDWLRQ�41V��FRQW��

;L��DYHUDJH�WKURXJKSXW�RI�TXHXH�L

5L��DYHUDJH�UHVSRQVH�WLPH�RI�D�UHTXHVW�DW�TXHXH�L�

GHILQHG�DV�5L� �:L���6L

5L���DYHUDJH�UHVLGHQFH�WLPH�RI�D�UHTXHVW�WR�TXHXH�L�

GHILQHG�DV�WRWDO�ZDLWLQJ�WLPH��L�H��WKH�TXHXLQJ�WLPH���

WRWDO�VHUYLFH�WLPH��L�H��WKH�VHUYLFH�GHPDQG��RYHU�DOO

YLVLWV�WR�TXHXH�L��5L�� �9L�5L��

5���DYHUDJH�UHVSRQVH�WLPH��L�H��WKH�VXP�RI�WKH�UHVLGHQFH

WLPHV�RYHU�DOO�TXHXHV�

QL��DYHUDJH�QXPEHU�RI�UHTXHVWV�LQ�TXHXH�L

1��DYHUDJH�QXPEHU�RI�UHTXHVWV�LQ�WKH�41

���

6LQJOH�&ODVV�2SHQ�41

� :DQW�WR�FRPSXWH�DYHUDJH�UHVSRQVH�WLPH�5L�DW
TXHXH�L

5L� �:L���6L

� 7KH�DYHUDJH�ZDLWLQJ�WLPH�GHSHQGV�RQ�WKH�QXPEHU
RI�UHTXHVWV�VHHQ�E\�WKH�LQFRPLQJ�UHTXHVW��L�H��WKH
DYHUDJH�QXPEHU�RI�UHTXHVWV�LQ�WKH�TXHXH�XSRQ
DUULYDO��$UULYDO�7KHRUHP�

5L� �QL�6L���6L

� )URP�/LWWOHµV�/DZ�QL� �;L5L�DQG�IURP�8WLOL]DWLRQ�/DZ
8L ;L6L�DQG

5L� �6L��������8L�

���

6LQJOH�&ODVV�2SHQ�41

� 7KH�UHVLGHQFH�WLPH�DW�TXHXH�L�LV�WKHQ

5L�� �9L5L� �9L6L��������8L�� �'L��������8L�

� 8VLQJ�DJDLQ�/LWWOHµV�/DZ�DQG�WKH�8WLOL]DWLRQ�/DZ

ZH�REWDLQ�WKH�DYHUDJH�QXPEHU�RI�UHTXHVWV�DW

TXHXH�L�DV

QL� �8L��������8L�



���

([������6LQJOH�&ODVV�2SHQ�41

2QH�RI�WKH�PRVW�XVHG�H�EXVLQHVV�IXQFWLRQV�RI�DQ�RQ�OLQH�EURNHUDJH�LV�WKH�

VKRZ�SRUWIROLR�IXQFWLRQ��&6,'�EHORZ��

& :6 $6 '% $6 :6

&

&

� �

�

�

�

� � � �

>��P�@ >�����P�@ >��P�@ >��P�@ >��P�@ >��P�@

>�����P�@

3URMHFW�PDQDJHPHQW�LV�FRQFHUQHG�ZLWK�VFDODELOLW\�DV�WUDIILF�WR�WKH�VLWH�JURZV��

7KH�VLWH�LV�WKHUHIRUH�PRGHOOHG�DV�D�DQ�RSHQ��VLQJOH�FODVV�TXHXLQJ�QHWZRUN

�

�

�

�

�

�

FSX FSX FSX

GLVN GLVN GLVN

UHVSRQVHV

UHTXHVWV

���

([������FRQW����6LQJOH�&ODVV�2SHQ�41

�

�

�

�

�

�

FSX FSX FSX

GLVN GLVN GLVN

UHVSRQVHV

UHTXHVWV

7KH�IROORZLQJ�PHDVXUHPHQWV�ZHUH�WDNHQ

6HUYHU '&38�PVHF� '�,�2�PVHF�

:HE ��������� �������

$SSO� ��������� �������

'% ��������� �������

5L� �6L������8L�

5L
µ� �'L������8L�

5VS� �5�
µ���5�

µ���5�
µ���5�

µ���5�
µ���5�

µ�

)RU�DULYDO�UDWH l  ���UHT�VHF

8L� �;L�'L� �l'L� ������������ ������

5�
µ� ��������������������� ������VHF

5�
µ� ������

5�
µ� ������

5�
µ� ������

5�
µ� ������

5�
µ� ������

5VS� ������

���

5HSRQVH�7LPH�YV��$UULYDO�5DWH

5

l

���

���

���

���

���

���

� � � � � �� �� �� ��

���

6LQJOH�&ODVV�&ORVHG�41�0RGHOV

� 7\SLFDOO\�XVHG�ZKHQHYHU�WKHUH�LV�D�IL[HG�DQG

ILQLWH�QXPEHU�RI�UHTXHVWV�LQ�WKH�V\VWHP

± PRGHO�WKH�PD[LPXP�OHYHO�RI�PXOWLSURJUDPPLQJ�XQGHU

KHDY\�ORDG

± PXOWLWKUHDGHG�:HE�VHUYHU

± GDWDEDVH�VHUYHU�ZLWK�OLPLWHG�QXPEHU�RI�FRQQHFWLRQV

� :LOO�DSSO\�0HDQ�9DOXH�$QDO\VLV��09$�

� 09$�DSSOLHV�UHFXUVLYHO\�WKUHH�HTXDWLRQV�

± UHVLGHQFH�WLPH�HTXDWLRQ

± WKURXJKSXW�HTXDWLRQ

± TXHXH�OHQJWK�HTXDWLRQ



���

0HDQ�9DOXH�$QDO\VLV

� &RQVLGHU�D�FORVHG�41�ZLWK�Q�UHTXHVWV

� &RPSXWH�WKH�UHVSRQVH�WLPH�5L�Q��SHU�YLVLW�WR�L

5L�Q�� �6L���:L�Q�

� :DLWLQJ�WLPH�LV�WKH�WLPH�WR�VHUYLFH�DOO�WKH�UHTXHVWV

WKDW�DQ�DUULYLQJ�UHTXHVW�IRXQG�LQ�WKH�TXHXH

:L�Q�� �QL
D�Q��6L

� �6XEVWLWXWLQJ

5L�Q�� �6L���QL
D�Q��6L� �6L�>����QL

D�Q�@

���

09$���$UULYDO�7KHRUHP

� $UULYDO�7KHRUHP�IRU�FORVHG�41V�VWDWHV�WKDW�WKH

\DYHUDJH�QXPEHU�RI�UHTXHVWV�VHHQ�XSRQ�DUULYDO

WR�TXHXH�L�ZKHQ�WKHUH�DUH�Q�UHTXHVWV�LQ�WKH

TXHXH�L��LV�HTXDO�WR�WKH�DYHUDJH�QXPEHU�RI

UHTXHVWV�LQ�D�41�ZLWK�Q���UHTXHVWV��L�H��DUULYLQJ

UHTXHVW�GRHVQµW�VHH�LWVHOI�

QL
D�Q�� �QL��Q���

� &RPELQLQJ

5L�Q�� �6L�>����QL
D�Q�@� �6L�>����QL��Q���@

���

09$���5HVLGHQFH�7LPH�DQG�7KURXJKSXW

� 7KH�UHVLGHQFH�WLPH�WR�D�TXHXH�L�LV�JLYHQ�E\�WKH

UHVSRQVH�WLPH�PXOWLSOLHG�E\�WKH�YLVLWV�9L�WR�TXHXH�L

5µL�Q�� �9L�5L�Q�� �9L6L�>����QL��Q���@� �'L�>����QL��Q���@

� $GGLQJ�WKH�UHVLGHQFH�WLPHV�IRU�DOO�TXHXHV�L�RQH

REWDLQV�WKH�UHVSRQVH�WLPH�5�
�����������.

5��Q�� �S�5µL�Q�
������L �

� $SSO\LQJ�/LWWOHµV�/DZ
������.

;��Q�� �Q�5��Q�� �Q���S�5µL�Q�
������������L �

���

09$���4XHXH�/HQJWK�(TXDWLRQ

� 7KH�TXHXH�OHQJWK�FDQ�EH�REWDLQHG�E\�DSSO\LQJ
/LWWOHµV�/DZ�DQG�WKH�)RUFHG�)ORZ�/DZ�WR�TXHXH�L

QL�Q�� �;L��Q��5L��Q�

QL�Q�� �;��Q��9L�5L��Q�

QL�Q�� �;��Q��5µL��Q�

QL�Q�� �;��Q��'L�>����QL�Q���@

� 7R�FDOFXODWH�WKH�TXHXH�OHQJWK�ZLWK�Q�UHTXHVWV�ZH
QHHG�WR�NQRZ�WKH�TXHXH�OHQJWK�ZLWK�Q���UHTXHVWV

Q��� 5µM��� ;���� Q��� 5µM��� ;���� Q��� ���



���

6LQJOH�&ODVV�09$��QR�ORDG�GHS��5HVRXUFH�

5HVLGHQFH�7LPH�(TXDWLRQ�

7KURXJKSXW�(TXDWLRQ�

4XHXH�/HQJWK�(TXDWLRQ�

5µL�Q�� �^
'�L

'�L>����Q�L�Q���@

'HOD\�UHVRXUFH

4XHXLQJ�UHVRXUFH

;��Q�� 
Q

S�5µL�Q�

.

L �

QL�Q�� �;��Q� 5µL�Q�

���

([������&ORVHG�41�VROYHG�ZLWK�09$

&RQVLGHU�D���WLHU�DUFKLWHFWXUH�UHSUHVHQWHG�E\�WKH�IROORZLQJ�41��

�

�

�

�

�

�

FSX FSX FSX

GLVN GLVN GLVN

UHVSRQVHV

UHTXHVWV

(YHU\�UHTXHVW�WR�WKH�GDWDEDVH�UHTXLUHV�D�GDWDEDVH�FRQQHFWLRQ��+RZHYHU��WKH�'%

FRQQHFWLRQV�DUH�OLPLWHG�DQG�WKH�'%�VHUYHU�EHFRPHV�WKH�ERWWOHQHFN�DV�WUDIILF�LQFUHDVHV�

,I�WKH�GDWDEDVH�LV�OLPLWHG�WR���FRQQHFWLRQV��ZKDW�LV�WKH�WKURXJKSXW�RI�WKH�'%�VHUYHU

GXULQJ�WKH�SHDN�KRXU"�:KDW�LV�WKH�DYHUDJH�UHVSRQVH�WLPH�RI�WKH�VHDUFK�WUDQVDFWLRQ"

�

&RQVLGHULQJ�WKDW�WKH�QXPEHU�RI�WUDQVDFWLRQV�H[HFXWHG�E\�WKH�'%�VHUYHU�GXULQJ�SHDN

KRXUV�LV�FRQVWDQW��ZH�FDQ�PRGHO�WKH�V\VWHP�DV�D�FORVHG�41�

���

([�����FRQW����&ORVHG�41�VROYHG�ZLWK�09$

'FSX� ����PVHF 'GLVN�� ����PVHF 'GLVN�� ����PVHF

5µL�Q�� �'�L>����Q�L�Q���@ Q����5µFSX 5µGLVN� 5µGLVN� 5� ;�

���������������������������� ���� ������

��������������������������������������� �����

��������������������������������������� �����

����������������������������������������� �����

���������������������������������������������������

���������������������������������������������������

;��Q�� 
Q

S�5µL�Q�

.

L �

QL�Q�� �;��Q� 5µL�Q�

:KDW�ZRXOG�KDSSHQ�LI�WKH�QXPEHU�RI�FRQQHFWLRQV�LV�LQFUHDVHG��H�J��WR�������RU���"

Q ;�

�� �����

�� �����

�� �����

%RWWOHQHFN�LV�GLVN������������ �������WSV

���

([������&ORVHG�41

$�'%�VHUYHU�UHFHLYHV�UHTXHVWV�IURP����FOLHQWV��(DFK�UHTXHVW�UHTXLUHV���UHFRUGV

WR�EH�UHDG�IURP�D�VLQJOH�GLVN��7KH�DYHUDJH�UHDG�WLPH�LV��PVHF��WKH�&38�WLPH�LV

���PVHF�

:KDW�LV�WKH�WKURXJKSXW�RI�WKH�VHUYHU"

:KDW�LV�WKH�DYHUDJH�WLPH�VSHQW�DW�WKH�&38�DQG�WKH�GLVN�E\�HDFK�UHTXHVW"

:KDW�LV�WKH�DYHUDJH�QXPEHU�RI�UHTXHVWV�DW�WKH�&38�DQG�GLVN"

:KDW�LV�WKH�DYHUDJH�UHVSRQVH�WLPH�DV�D�IXQFWLRQ�RI�WKH�FRQFXUUHQW�UHTXHVWV"

'GLVN �������� ����PVHF 'FSX� ����PVHF

Q� 5µFSX 5µGLVN 5� ;� QFSX QGLVN

������ ��������� ������� � � � �

� ���� ���� ���� ������ ����� �����

� ����� ����� ����� ������ ����� �����

� ���������������������������� ������ ����� �����

� ���������������������������� ������ ����� �����

� ���������������������������� ������ ����� �����

� ���������������������������� ������ ����� �����

� ���������������������������� ������ ����� �����
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([������7KURXJKSXW�YV�&RQFXUUHQW�5HTXHVWV

�

�

��

��

��

��

����������������������������������������������������������������������������������

[

[

[

[
[���[�����[�����[�����[�����[�����[�����[�����[�����[�����[����[

���

%RXQGV�IRU�&ORVHG�41V

� 7KH�PD[LPXP�WKURXJKSXW�LV�DOZD\V�OLPLWHG�E\�WKH

GHYLFH�WKDW�LV�WKH�ERWWOHQHFN
;��Q��������PD['L

l�����PD['L

;��Q�� 
Q

S�5µL�Q�

.

L �

�
Q

S�'L

.

L �

;��Q�����PLQ�[   ]Q

S�5µL�Q�

.

L �

�
�

PD['L

.

L �

� 8QGHU�OLJKW�ORDG��WKURXJKSXW�JURZV�OLQHDUO\�DW�UDWH

��'L�DQG�IODWWHQV�WR���PD['L

� $W�PD[LPXP�YDOXH�5�� �Q�;PD[�DQG�5��Q�� �QPD['L

���

%RXQGV�IRU�&ORVHG�41V��FRQW��

� )RU�YHU\�VPDOO�YDOXHV�RI�Q�WKH�UHVSRQVH�WLPH�LV

HTXDO�WR�WKH�VXP�RI�WKH�VHUYLFH�GHPDQGV�RI�DOO

UHVRXUFHV��QR�TXHXLQJ�VLWXDWLRQ�

� $�ORZHU�ERXQG�RQ�WKH�UHVSRQVH�WLPH�LV�WKHQ

5��Q����PD[�> S�'L�

.

L �
� Q�PD[�'L@

���

([������%RXQGV�RQ�&ORVHG�41V

&RQVLGHU�WKH�'%�VHUYHU�RI�WKH�SUHYLRXV�H[DPSOH�EXW�ZLWK�WKH�IROORZLQJ�FKDQJHV

D��PRUH�LQGH[HV�ZHUH�EXLOW��VR�WKH�DYHUDJH�QXPEHU�RI�UHDGV�GURSV�IURP���WR����

E��D�IDVWHU�GLVN�ZDV�LQVWDOOHG�GURSSLQJ�WKH�DYHUDJH�VHUYLFH�WLPH�WR������PVHF

F��D�&38�WKDW�LV�WZLFH�DV�IDVW�ZDV�LQVWDOOHG��L�H��VHUYLFH�GHPDQG�DW�&38� �����PVHF

6FHQDULR 'FSX 'GLVN S'L ��PD['L %RWWOHQHFN

���D �� �������� ���� ���� ����� GLVN

���E �� ��������� ����� ����� ����� GLVN

���F ��� �� ���� ����� GLVN

D�E �� ����������� ����� ����� ����� &38

D�F ��� ��������� ����� ����� ����� GLVN



���

0XOWLSOH�&ODVV�2SHQ�4XHXLQJ�1HWZRUNV

� 0XOWLSOH�&ODVV�41V�DUH�QHHGHG�IRU�PRUH�UHDOLVWLF

VFHQDULRV�RU�VFHQDULRV�LQ�ZKLFK�WKHUH�LV�QR�VLQJOH

GRPLQDQW�UHTXHVW�FODVV

� :H�PXVW�LGHQWLI\�WKH�FODVV�LQ�HDFK�TXHXH

�VXEVFULSWV�QRZ�EHFRPH�L�U�

� 'LIIHUHQW�FODVVHV�PD\�KDYH�GLIIHUHQW�DUULYDO�UDWHV

l������lU�����l5

� 7KH�VHW�RI�DOO�DUULYDO�UDWHV�LV�GHQRWHG�DV�WKH

YHFWRU� GHQRWHG�KHQFHIRUWK�E\�ll

�

���

6XPPDU\�RI�(TXDWLRQV�IRU�0XOWLFODVV�2SHQ�41V

,QSXW�SDUDPHWHUV� '�L�U lU

8WLOL]DWLRQ� 8�L�U�l�� �lU�9�L�U�6�L�U� �lU�'�L�U

8L�l�� �SU�8�L�U�l�

$YHUDJH�QXPEHU�RI�UHTXHVWV�RI�FODVV�U�DW�UHVRXUFH�L�

Q�L�U�l�� �8�L�U�l���������8L�l��

$YHUDJH�UHVLGHQFH�WLPH�RI�UHTXHVWV�RI�FODVV�U�DW�UHVRXUFH�L�

5µL�U�l�� 

'�L�U 'HOD\�UHVRXUFH

'�L�U �������8L�l��� 4XHXLQJ�UHVRXUFH

$YHUDJH�UHVSRQVH�WLPH�IRU�UHTXHVWV�RI�FODVV�U�

5��U�l�� S.
L ��5µL�U�l��

$YHUDJH�QXPEHU�RI�UHTXHVWV�DW�UHVRXUFH�L�

QL�l�� �S
5
U ��Q�L�U�l�

���

([������0XOWLSOH�&ODVV�2SHQ�41

$�'%�VHUYHU�LV�VXEMHFW�WR���FODVVHV�RI�WUDQVDFWLRQV��TXHULHV�DUULYH�DW�D�UDWH�RI���WSV

DQG�XSGDWHV�DW�D�UDWH�RI���WSV�

8QGHU�WKH�VHUYLFH�GHPDQGV�JLYHQ�EHORZ��ZKDW�DUH�WKH�UHVSRQVH�WLPHV��WKH�UHVLGHQFH

WLPHV�DQG�WKH�XWLOL]DWLRQV"

4XHULHV 8SGDWHV

$UULYDO�5DWH��WSV� ����� �����

6HUYLFH�'HPDQGV��VHF�

&38 ���� ����

'LVN� ���� ����

'LVN� ���� ����

8WLOL]DWLRQV����

&38 �� ��

'LVN� �� ��

'LVN� �� ��

5HVLGHQFH7LPH��VHF�

&38 ���� ����

'LVN� ���� ����

'LVN� ���� ����

5HVSRQVH7LPH��VHF� ���� ����

���

0XOWLSOH�&ODVV�&ORVHG�41V

� ,Q�D�FORVHG�PXOWLSOH�FODVV�41�WKHUH�LV�D�IL[HG�QXPEHU

RI�UHTXHVWV�1U�LQ�WKH�V\VWHP�IRU�HDFK�FODVV�U

� 1� ��1������1U�����15��LV�WKH�YHFWRU�RI�WKH�ORDG�LQWHQVLW\

IRU�DOO�FODVVHV�RI�UHTXHVWV

� OU�LV�D�YHFWRU�ZKHUH�DOO�FRPSRQHQWV�DUH���H[FHSW�IRU

WKH�UWK�FRPSRQHQW�ZKLFK�LV�HTXDO�WR����H�J��O� �������

� 5µL�U�1��VWDQGV�IRU�WKH�UHVLGHQFH�WLPH�RI�FODVV�U

UHTXHVWV�DW�TXHXH�L�ZKHQ�WKH�QXPEHU�RI�FODVV��

UHTXHVWV�LQ�WKH�V\VWHP�LV�1���WKH�QXPEHU�RI�FODVV��

UHTXHVWV�LV�1�����



���

09$�HTXDWLRQV�IRU�PXOWLFODVV�FORVHG�41V

5HVLGHQFH�WLPH�HTXDWLRQ�IRU�FODVV�U�DW�TXHXH�L�

5µL�U�N�� 

'�L�U 'HOD\�UHVRXUFH

'�L�U >������QL�1���OU��@ 4XHXLQJ�UHVRXUFH

7KURXJKSXW�HTXDWLRQ�IRU�FODVV�U�
;��1�� 

1U

S�5µL�1�

.

L �

4XHXH�OHQJWK�HTXDWLRQ�IRU�FODVV�U�DW�TXHXH�L�

QL�U�1�� �;��U�1� 5µL�U�1�

4XHXH�OHQJWK�HTXDWLRQ�IRU�TXHXH�L�

QL�1�� S QL�U�1�
U �

5

���

6ROYLQJ�FORVHG�PXOWLFODVV�41V��6FKZHLW]HU�$SSUR[�

� 7R�FRPSXWH�WKH�UHVLGHQFH�WLPH�RI�D�VLQJOH�TXHXH
ZH�QHHG�WR�FRPSXWH�PXOWLSOH�TXHXH�OHQJWKV�IRU
WKH�YDULRXV�FODVVHV�DQG�ORDGV��H�J��IRU�D�41�ZLWK
��FODVVHV�DQG�1� �������WKH�FRPSXWDWLRQ�RI�WKH
UHVLGHQFH�WLPH�DW�TXHXH�L�IRU�FODVV���IRU�1� ������
UHTXLUHV�WKH�TXHXH�OHQJWK�DW�TXHXH�L�IRU�1� 
�������7KH�FRPSXWDWLRQ�RI�WKH�UHVLGHQFH�WLPH�IRU
WKH�VDPH�TXHXH�IRU�FODVV���DQG�WKH�VDPH�ORDG
LQWHQVLW\�YHFWRU�1� �������UHTXLUHV�WKH�TXHXH
OHQJWK�IRU�1� ������

� ,Q�JHQHUDO�IRU�1�ZH�QHHG�TXHXH�OHQJWKV�IRU�ORDG

LQWHQVLW\�YHFWRUV�1���O���1��O�������1��O5

���

6FKZHLW]HU�$SSUR[LPDWLRQ

� 6FKZHLW]HU�REVHUYHG�DVVXPHG�WKDW�WKH�QXPEHU�RI

FODVV�U�UHTXHVWV�LQ�HDFK�TXHXH�LQFUHDVHV

SURSRUWLRQDOO\�ZLWK�WKH�QXPEHU�RI�FODVV�U

FXVWRPHUV�LQ�WKH�41

� )URP�WKLV�REVHUYDWLRQ�LW�IROORZV�WKDW

QL�U�1���OU��QL�U�1�� ��1U������1U

QL�U�1���OU�� �QL�U�1���1U������1U

� 7KLV�DSSURDFK�UHTXLUHV�DQ�LWHUDWLYH�VROXWLRQ

�EHJLQ�ZLWK�JXHVV��W\SLFDOO\�XVH�HTXDO�GLVWULEXWLRQ�

���

([������6FKZHLW]HU�$SSUR[LPDWLRQ

4XHU\ 8SGDWH

4XHXH�/HQJWK 7KSXW 4XHXH�/HQJWK 7KSXW

,WHUDWLRQ &38 'LVN� 'LVN� &38 'LVN� 'LVN

� ����� ����� ����� ����� ����� ����� ����� ����

� ������ ������ ������ ����� ������ ������ ������ ����

� ������ ������ ������ ���� ������ ������ ������ ����

� ������ ������ ������ ���� ������ ������ ������ ����

� ������ ������ ������ ���� ������ ������ ������ ����

� ������ ������ ������ ���� ������ ������ ������ ����

� ������ ������ ������ ���� ������ ������ ������ ����

� ������ ������ ������ ���� ������ ������ ������ ����



���

&RQWHQWLRQ�IRU�6RIWZDUH�6HUYHUV

� 6R�IDU�ZH�KDYH�PRGHOHG�WKH�HIIHFW�RI�FRQWHQWLRQ

IRU�KDUGZDUH�UHVRXUFHV��&38��,�2�GHYLFHV��HWF��

� &RQWHQWLRQ�DOVR�H[LVWV�IRU�VRIWZDUH�UHVRXUFHV

�WKUHDGV�LQ�D�VRIWZDUH�VHUYHU��GDWDEDVH�LWHPV

DQG�WKHLU�ORFNV��HWF��

� 6RIWZDUH�UHVRXUFHV�RIWHQ�DUH�NHSW�IRU�D�ORQJHU

WLPH�DQG�RIWHQ�LQ�SDUDOOHO�ZLWK�RWKHU�UHVRXUFHV

� 7RWDO�UHVSRQVH�WLPH�LV

W�6:�FRQWHQWLRQ���W�+:�FRQWHQWLRQ���VHUYLFH�GHPDQGV

���

0RGHOLQJ�6RIWZDUH�&RQWHQWLRQ

� 7KH�PDLQ�GLIIHUHQFH�EHWZHHQ�PRGHOLQJ�KDUGZDUH

DQG�VRIWZDUH�FRQWHQWLRQ�OLHV�LQ�D�EDVLF

DVVXPSWLRQ��LQ�PRGHOLQJ�KDUGZDUH�FRQWHQWLRQ�ZH

DVVXPHG�WKDW�QR�UHTXHVW�LV�DOORZHG�WR�KROG

VLPXOWDQHRXVO\�PRUH�WKDQ�RQH�UHVRXUFH

� 8QGHU�FHUWDLQ�FRQGLWLRQV�H[DFW�VROXWLRQV�FDQ�EH

IRXQG�IRU�TXHXLQJ�QHWZRUNV�

� 7KHVH�VROXWLRQV�DUH�FDOOHG�SURGXFW�IRUP�VROXWLRQV

� 3URGXFW�IRUP�VROXWLRQV�GRQµW�DOORZ�VLPXOWDQHRXV

UHVRXUFH�SRVVHVVLRQ

���

([��������6LPXOWDQHRXV�5HVRXUFH�3RVVHVVLRQ

�

P

�

Q

�

S

:6�WKUHDGV $6�WKUHDGV '6�WKUHDGV

-"

&38

'LVN 'LVN 'LVN

&38 &38

:6

$6

'6
&38�'6
,�2�'6

6HUYLFH�WLPH

:DLWLQJ�WLPH

���

6ROYLQJ��6LPXOWDQHRXV�5HVRXUFH�3RVVHVVLRQ�41V

� 6ROYLQJ�VLPXOWDQHRXV�UHVRXUFH�SRVVHVVLRQ�41V

UHTXLUHV�DSSUR[LPDWH�VROXWLRQV

� $SSUR[LPDWH�PHWKRGV�LQFOXGH

± 0HWKRG�RI�/D\HUV

± 6WRFKDVWLF�5HQGH]�YRXV�1HWZRUNV

� $Q�DOWHUQDWH�DSSURDFK�LV�EDVHG�RQ�VLPXODWLRQV

�XVXDOO\�SUHIHUUHG�IRU�FRPSOH[�V\VWHPV�ZKHUH

DQDO\WLFDO�VROXWLRQV�DUH�KDUG�WR�REWDLQ�



���

/D\HUHG�4XHXLQJ�1HWZRUNV��/41�

� /41V�DUH�ZHOO�VXLWHG�IRU�UHSUHVHQWLQJ�KDUGZDUH

DQG�VRIWZDUH�FRQWHQWLRQ

� 3URFHVVHV�ZLWK�VLPLODU�EHKDYLRU�IRUP�D�FODVV�RI

SURFHVVHV�WKDW�PD\�LQYRNH�VHUYLFHV�IURP�D�ORZHU

OHYHO

� 6HUYLFHV�DW�ORZHU�OHYHOV�PD\�EH�HLWKHU�VRIWZDUH

RU�KDUGZDUH�UHVRXUFHV

���

([������/D\HUHG�4XHXLQJ�1HWZRUN

&RQVLGHU�D���WLHUHG�H�FRPPHUFH�VLWH�ZLWK�WKH�:HE�VHUYHU�UXQQLQJ�RQ�RQH�PDFKLQH�

DQG�WKH�$SSOLFDWLRQ�6HUYHU�DQG�WKH�'DWDEDVH�6HUYHU�UXQQLQJ�RQ�DQRWKHU��FRPPRQ

PDFKLQH�EXW�DFFHVV�GLIIHUHQW�GLVNV�

&RQWHQWLRQ�DQG�VLPXOWDQHRXV�KROGLQJ�RI�UHVRXUFHV�DUH�DV�GHSLFWHG�LQ�H[DPSOH����

:6�WKUHDGV

$6�WKUHDGV

'6�WKUHDGV&38�� 'LVN��

'LVN��

&38�� 'LVN� 'LVN��

/HYHO��

/HYHO��

/HYHO��

/HYHO��

���

0HWKRG�RI�/D\HUV��02/�

� 0HWKRG�RI�/D\HUV�FRQVLVWV�LQ�GHFRPSRVLQJ�D

OD\HUHG�TXHXLQJ�QHWZRUN�LQWR�D�VHTXHQFH�RI�WZR�

OHYHO�41�VXEPRGHOV

� (DFK�VXEPRGHO�LV�VROYHG�XVLQJ�0HDQ�9DOXH

$QDO\VLV�WHFKQLTXHV

� 3HUIRUPDQFH�HVWLPDWHV�IRU�HDFK�VXEQHWZRUN�DUH

FDOFXODWHG�DQG�XVHG�DV�LQSXWV�IRU�VXEVHTXHQW�OHYHOV

� 7KH�LWHUDWLYH�WHFKQLTXH�VWDUWV�E\�DVVXPLQJ�QR�+:

RU�6:�FRQWHQWLRQ��$OJRULWKP�VWRSV�LWHUDWLQJ�ZKHQ

UHVSRQVH�WLPHV�RI�VXFFHVVLYH�JURXSV�UHDFK�D�IL[HG

SRLQW�

���

6LPXODWLRQ�RI�+:�DQG�6:�&RQWHQWLRQ

� 6LPXODWLRQ�LV�WKH�WHFKQLTXH�RI�FKRLFH�ZKHQ
REWDLQLQJ�H[DFW�PRGHOV�LV�GLIILFXOW�RU�LPSRVVLEOH�IRU
WKH�V\VWHP�WR�EH�PRGHOHG�

� $�QHWZRUN�RI�TXHXHV�LV�XVHG�WR�UHSUHVHQW�WKH
PRGHOHG�V\VWHP�DQG�HYHQWV��VXFK�DV�DUULYDOV�RI
UHTXHVWV��DUH�UDQGRPO\�JHQHUDWHG

� &RXQWHUV�DFFXQXODWH�WKH�PHWULFV�RI�LQWHUHVW��H�J�
ZDLWLQJ�WLPH��OHQJWK�RI�TXHXHV��HWF��

� 6LPXODWLRQV�FDQ�EH�PDGH�DV�SUHFLVH�DV�QHHGHG
�EXW�PRUH�SUHFLVH�PRGHOV�UHTXLUH�PRUH�LQSXW�GDWD�

� �$SSUR[LPDWH��DQDO\WLF�PRGHOV�DUH�HQRXJK�IRU
VFDODELOLW\�DQDO\VLV�DQG�FDSDFLW\�SODQQLQJ�



���

7KH�&RVW�RI�6HFXULW\

� (�FRPPHUFH�V\VWHPV�DUH�YXOQHUDEOH�WR�DWWDFN

� 7KHUHIRUH��VHFXULW\�LV�D�PDMRU�LVVXH�

� %XW�VHFXULW\�LV�H[SHQVLYH�LQ�WHUPV�RI�SHUIRUPDQFH

� 7KH�WKURXJKSXW�RI�:HE�VHUYHUV�LV�VLJQLILFDQWO\

UHGXFHG�ZKHQ�WKH\�KDYH�WR�GHDO�ZLWK�VHFXUH

VHVVLRQV

� 6RXUFHV�RI�SHUIRUPDQFH�ORVV�PD\�EH�H�J��WKH

ILUHZDOO��WKH�7UDQVSRUW�/D\HU�6HFXULW\�SURWRFRO�

HQFU\SWLRQ�QHHGHG�IRU�DXWKHQWLFDWLRQ��HWF�

���

&DWHJRULHV�RI�6HFXULW\

� $XWKHQWLFDWLRQ��SURFHVV�E\�ZKLFK���SDUWLHV�DUH

JLYHQ�D�JXDUDQWHH�WKDW�WKH\�DUH�LQWHUDFWLQJ�ZLWK

WKH�ÄULJKW³�SHUVRQ

± VHUYHU�DXWKHQWLFDWLRQ��QR�LPSRVWRU�EHWZHHQ�FOLHQW�DQG

DFWXDO�VHUYHU�

± FOLHQW�DXWKHQWLFDWLRQ��RUGHU�LV�SODFHG�E\�VRPHRQH

NQRZQ�DQG�UHJLVWHUHG�DW�WKH�VLWH��H�J��RQOLQH�EDQNLQJ�

� &RQILGHQWLDOLW\��SURWHFWLRQ�RI�WKH�FRQWHQW�RI�D

PHVVDJH��H�J��SURWHFW�FUHGLW�FDUG�LQIRUPDWLRQ

ZKHQ�VHQGLQJ�LW�RYHU�WKH�,QWHUQHW�

���

&DWHJRULHV�RI�6HFXULW\��FRQW��

� 'DWD�LQWHJULW\��HQVXUHV�WKDW�GDWD�LV�QRW�PRGLILHG

E\�DQ�XQDXWKRUL]HG�SDUW\��H�J��PRGLI\LQJ

VKLSSLQJ�DGGUHVV�IRU�D�ERRN�RUGHU�

� $YDLODELOLW\��FDQ�EH�FRPSURPLVHG�E\�D�GHQLDO�RI

VHUYLFH�DWWDFN��H�J��E\�VZDPSLQJ�WKH�VLWH�ZLWK

PHDQLQJOHVV�ZRUN��VXFK�DV�UHSHDWHG

DXWKHQWLFDWLRQ��DQG�SUHYHQWLQJ�LW�IURP�GRLQJ

SURGXFWLYH�ZRUN

� 1RQ�UHSXGLDWLRQ��SUHYHQWV�WKH�VHQGHU�RI�D

PHVVDJH�IURP�GHQ\LQJ�LW��H�J��SODFHPHQW�RI

RUGHUV�

���

6\PPHWULF�&U\SWRJUDSK\

� ,Q�V\PPHWULF�FU\SWRJUDSK\�WKH�SODLQWH[W�PHVVDJH

LV�HQFU\SWHG�ZLWK�WKH�VDPH�NH\�XVHG�E\�WKH

GHFU\SWLRQ�DOJRULWKP

� $GYDQWDJH��FKHDS

� 'LVDGYDQWDJH��NH\�PXVW�EH�VKDUHG�E\�VHQGHU�DQG

UHFHLYHU��+RZ�DFFRPSOLVK�VKDULQJ"

SODLQWH[W F\SKHUWH[W SODLQWH[W(QFU\SWLRQ 'HFU\SWLRQ

.H\�H  .H\�G



���

3XEOLF�.H\�&U\SWRJUDSK\

� 3XEOLN�.H\�&U\SWR�XVHV���GLIIHUHQW�NH\V�

± SULYDWH�NH\�NQRZQ�RQO\�WR�UHFHLYHU�RI�PHVVDJH

± SXEOLF�NH\�DVVRFLDWHG�ZLWK�D�UHFHLYHU��XVHG�E\�VHQGHU

IRU�HQFU\SWLRQ

� $�HQFU\SWV�0VJ�E\�XVLQJ�3.(QFU\SW�DOJRULWKP�DQG
%µV��VPDOO��SXEOLF�.H\

� %�GHFU\SWV�0VJµ�E\�XVLQJ�3.'HFU\SW�DOJRULWKP
DQG�%µV��ODUJH��SULYDWH�NH\

SODLQWH[W F\SKHUWH[W SODLQWH[W(QFU\SWLRQ 'HFU\SWLRQ

$ %

%µV�SXEOLF�NH\ %µV�SULYDWH�NH\

���

&RVW�RI�(QFU\SWLRQ

� 7KH�YDULRXV�VHFXULW\�FDWHJRULHV�FDQ�EH�VXSSRUWHG

E\�WKH�XVH�RI�FU\SWRJUDSK\

� &U\SWRJUDSK\�LV�H[SHQVLYH��HVSHFLDOO\�SXEOLF�NH\

HQFU\SWLRQ��PRGXODU�H[SRQHQWLDWLRQ�

± SULYDWH�NH\�RSHUDWLRQ�WLPH�JURZV�ZLWK�N���N� �NH\�OHQJWK�

± SXEOLF�NH\�RSHUDWLRQ�WLPH�JURZV�ZLWK�N�

.H\�VL]H��ELWV� 3XEOLF�.H\�2S��7LPH��PVHF� ������3ULYDWH�.H\�2S��7LPH��PVHF�

����� ����� ��������

����� ����� �������

���� ���� �������

���� ���� �������

���� ���� �������

���� ���� ������

���� ���� ������

���

&RVW�RI�(QFU\SWLRQ

� 7KH�SXEOLF�NH\�RSHUDWLRQ�WLPH��HYHQ�IRU�D�VPDOO

����E\WH�EORFN��LV�RI�WKH�VDPH�RUGHU�RI

PDJQLWXGH�DV�D�GLVN�DFFHVV

� 7KH�SULYDWH�NH\�RSHUDWLRQ�WLPH�LV�IURP���WR��

RUGHUV�RI�PDJQLWXGH�ODUJHU�WKDQ�D�GLVN�DFFHVV

�   !�3.�FU\SWRJUDSK\�FDQQRW�EH�XVHG�IRU�EXON

GDWD�WUDQVIHU

� $XWKHQWLFDWLRQ�SURWRFROV�XVH�3.�FU\SWR�WR

H[FKDQJH�WKH�NH\�DQG�XVH�V\PPHWULF�FU\SWR�IRU

EXON�PHVVDJHV

���

'LJLWDO�6LJQDWXUHV���6LJQLQJ

� 'LJLWDO�VLJQDWXUHV�FDQ�EH�XVHG�WR�VLJQ�D�GRFXPHQW

GLJLWDOO\�VR�WKDW�LVW�DXWKHQWLFLW\�FDQ�ODWHU�EH

YDOLGDWHG

� 7KUHH�VWHSV�DUH�LQYROYHG�LQ�SURGXFLQJ�D�GLJLWDOO\

VLJQHG�GRFXPHQW�

± KDVKLQJ�WKH�PHVVDJH�WR�SURGXFH�D�PHVVDJH�GLJHVW

� LW�VKRXOG�EH�HDV\�WR�FRPSXWH�K�0VJ�

� LW�VKRXOG�EH�KDUG�WR�REWDLQ�0VJ�JLYHQ�K�0VJ�

� LW�VKRXOG�EH�GLIILFXOW�WR�ILQG�D�0VJµ�VXFK�WKDW�K�0VJ� K�0VJµ�

± HQFU\SWLQJ�WKH�KDVKHG�PHVVDJH�GLJHVW�XVLQJ�SULYDWH�NH\

± VHQGLQJ��RULJLQDO�PHVVDJH��HQFU\SWHG�PHVVDJH�GLJHVW�



���

'LJLWDO�6LJQDWXUHV���9HULILFDWLRQ

� 9HULI\LQJ�D�GLJLWDO�VLJQDWXUH�LQYROYHV�

± %�UHFHLYHV�WKH�SDLU��0VJ��(QFU\SW�0'��.H\$
SULY��

± %�FRPSXWHV�WKH�PHVVDJH�GLJHVW�0'�XVLQJ�WKH�VDPH

KDVK�IXQFWLRQ�DV�$

± %�GHFU\SWV�WKH�HQFU\SWHG�PHVVDJH�GLJHVW��0'��.H\$
SULY�

UHFHLYHG�IURP�$�XVLQJ�$µV�SXEOLF�NH\

± 7KH�UHVXOW�RI�WKH�GHFU\SWLRQ�GRQH�E\�%�VKRXOG�EH�WKH

RULJLQDO�KDVKHG�IRUP�RI�WKH�PHVVDJH�GLJHVW

± ,I�WKH�GHFU\SWHG�IRUP�RI�WKH�PHVVDJH�GLJHVW�GRHV�QRW

FRUUHVSRQG�WR�WKH�0'�FRPSXWHG�E\�%��HLWKHU�WKH

PHVVDJH�ZDV�FRUUXSWHG�RU�WKH�VHQGHU�ZDV�QRW�$

���

$XWKHQWLFDWLRQ�3URWRFROV

� 6HFXUH�6RFNHWV�/D\HU��66/��DQG�LWV�VXFFHVVRU
7UDQVSRUW�/D\HU�6HFXULW\��7/6��SURWRFRO�RIIHU
DXWKHQWLFDWLRQ��FRQILGHQWLDOLW\�DQG�QRQ�UHSXGLDWLRQ�

� 66/�DQG�7/6�UXQ�RQ�WRS�RI�7&3�DQG�DOORZ�D�VHUYHU
WR�DXWKHQWLFDWH�LWVHOI�E\�SUHVHQWLQJ�WR�WKH�FOLHQW�D
YHULILDEOH�FHUWLILFDWH�FRQWDLQLQJ�D�SXEOLF�NH\�DQG�E\
GHPRQVWUDWLQJ�WKDW�LW�FDQ�GHFU\SW�D�PHVVDJH
SURGXFHG�ZLWK�WKDW�NH\��L�H��LW�RZQV�WKH�SULYDWH�NH\�

+773

7/6

7/6�+DQGVKDNH

3URWRFRO

7/6�5HFRUG

3URWRFRO

7&3

(QFU\SWLRQ�GHFU\SWLRQ��PHVVDJH�DXWKHQWLFDWLRQ�

FRPSUHVVLRQ�GHFRPSUHVVLRQ

1HJRWLDWLRQ�RI�FU\SWRJUDSKLF�DQG�FRPSUHVVLRQ

DOJRULWKPV��H[FKDQJH�RI�VHFUHWV�WKURXJK�3.�

JHQHUDWLRQ�RI�VHFUHW�NH\

���

7/6�3URWRFRO

� 7/6�FRQVLVWV�RI�WZR�SDUWV�

± 7/6�5HFRUG�3URWRFRO

� FRPSUHVVHV�GDWD

� DSSOLHV�0HVVDJH�$XWKHQWLFDWLRQ�&RGH

� HQFU\SWV�GDWD�XVLQJ�V\PPHWULF�HQFU\SWLRQ

± 7/6�+DQGVKDNH�3URWRFRO

� VHOHFWV�WKH�3.�DOJRULWKP��H�J��56$��DQG�NH\�XVHG�IRU�WUDQVPLVVLRQ

RI�VKDUHG�VHFUHW

� VHOHFWV�EXON�HQFU\SWLRQ�DOJRULWKP��H�J��'(6��DQG�VHFUHW�NH\V�WR�EH

XVHG�GXULQJ�WKH�VHVVLRQ�E\�WKH�5HFRUG�3URWRFRO

� VHOHFWV�WKH�FRPSUHVVLRQ�SURWRFRO�WR�EH�XVHG�E\�WKH�5HFRUG

3URWRFRO

� 'XULQJ�KDQGVKDNH�SKDVH�VHUYHU�DXWKHQWLFDWHV�LWVHOI
ZLWK�FHUWLILFDWHV�WR�FOLHQW��FOLHQW�RSWLRQDOO\�WR�VHUYHU

���

$XWKHQWLFDWLRQ�ZLWK�&HUWLILFDWHV

� :KHQ�D�VHUYHU�DXWKHQWLFDWHV�LWVHOI�WR�D�FOLHQW

WKURXJK�D�FHUWLILFDWH�LW�PXVW�SUHVHQW�WR�WKH�FOLHQW�D

FHUWLILFDWH�VLJQHG�E\�D�WUXVWHG�DXWKRULW\�

� 7KH�&HUWLILFDWLRQ�$XWKRULW\�HQGRUVHV�WKH�LGHQWLW\

RI�WKH�VLWHV�UHJLVWHUHG�ZLWK�LW�

� 6HUYHU�LQIRUPDWLRQ��H�J��QDPH��LVVXHU�&$��VHULDO

QXPEHU��YDOLGLW\��DQG�WKH�VHUYHUµV�SXEOLF�NH\�DUH

SDUW�RI�WKH�FHUWLILFDWH�DORQJ�ZLWK�D�GLJHVW�RI�WKH

VHUYHU�LQIRUPDWLRQ�HQFU\SWHG�ZLWK�WKH�&$µV

SULYDWH�NH\�  !�VWDQGDUG�;�����FHUWLILFDWH



���

$XWKHQWLILFDWLRQ�ZLWK�&HUWLILFDWHV��FRQW��

� %URZVHUV�KDYH�D�OLVW�RI�WUXVWHG�&$V�

� /LVW�RI�WUXVWHG�&$V�LQFOXGHV�SXEOLF�NH\�IRU�HDFK�&$�

� :KHQ�D�EURZVHU�UHFHLYHV�D�VHUYHU�FHUWLILFDWH�LW

FKHFNV�IRU�LVVXLQJ�&$�DQG�UHWULHYHV�LWV�SXEOLF�NH\

� 7KH�&$µV�SXEOLF�NH\�LV�XVHG�WR�GHFU\SW�WKH

PHVVDJH�GLJHVW�LQ�WKH�FHUWLILFDWH

� 7KH�EURZVHU�XVHV�WKH�VDPH�KDVK�IXQFWLRQ�XVHG�WR

FUHDWH�WKH�PHVVDJH�GLJHVW�DQG�UHFUHDWHV�WKH

PHVVDJH�GLJHVW�IURP�WKH�VHUYHU�LQIRUPDWLRQ

� ,I�WKH�UHFUHDWHG�GLJHVW�PDWFKHV�WKH�GHFU\SWHG

GLJHVW��WKH�VHUYHU�LV�DXWKHQWLFDWHG

���

'HVFULSWLRQ�RI�7/6

� 7ZR�SRVVLEOH�SDWKV�

± ���������FDFKHG�VWDWH�

± �����������VHWWLQJ�XS�IURP�VFUDWFK�

� &DFKLQJ�RI�VHVVLRQ�VWDWHV�DOORZV�IRU�IDVWHU

VHVVLRQ�HVWDEOLVKPHQW

& 6

6&

& 6 &

� �

�

� �

>��P�@ >��SF�����E\WHV@ >�����E\WHV@

>SF������E\WHV@

&OLHQW+HOOR 6HUYHU+HOOR

�
&OLHQW)LQLVKHG

>�����E\WHV@

6HUYHU+HOOR

6HUYHU)LQLVKHG

&OLHQW.H\([FK

&OLHQW)LQLVKHG

>�����E\WHV@

�

���

6WHSV�LQ�7/6�3URWRFRO�Z��)XOO�+DQGVKDNH

� &OLHQW�VHQGV�Ä&OLHQW+HOOR³�PHVVDJH�WR�VWDUW�KDQGVKDNH�

� 0HVVDJH�FRQWDLQV�

± �D����E\WH�UDQGRP�QXPEHU

± WLPHVWDPS�DW�FOLHQW

± VHVVLRQ�,'����WR����E\WHV�

± VHW�RI�FU\SWRJUDSKLF�DOJRULWKPV�VXSSRUWHG�E\�WKH�FOLHQW��F\SKHU�VXLWHV��IRU

NH\�H[FKDQJH��EXON�HQFU\SWLRQ��DQG�PHVVDJH�DXWKHQWLFDWLRQ����E\WHV�

± FRPSUHVVLRQ�PHWKRG����E\WH�

± SURWRFRO�YHUVLRQ����E\WH�

& 6 & 6 &

� � � �

>��P�@ >��SF�����E\WHV@ >�����E\WHV@

&OLHQW+HOOR 6HUYHU+HOOR 6HUYHU)LQLVKHG

>�����E\WHV@

�
&OLHQW.H\([FK

&OLHQW)LQLVKHG

���

6WHSV�LQ�7/6�3URWRFRO�Z��)XOO�+DQGVKDNH��FRQW��

� 6HUYHU�DQVZHUV�ZLWK�D�Ä6HUYHU+HOOR³�PHVVDJH�FRQWDLQLQJ

± ;�����VHUYHU�FHUWLILFDWH������E\WHV�

± VHUYHU�UDQGRP�QXPEHU�����E\WHV�

± VHUYHU�VHVVLRQ�,'�GLIIHUHQW�IURP�WKH�FOLHQW�,'����WR����E\WHV�

± F\SKHU�VXLWHV�VXSSRUWHG�E\�WKH�VHUYHU����E\WHV�

± FRPSUHVVLRQ�PHWKRG�VXSSRUWHG�E\�VHUYHU����E\WH�

� &OLHQW�UHFHLYHV�Ä6HUYHU+HOOR³��DXWKHQWLFDWHV�WKH�VHUYHU�WKURXJK�LWV

FHUWLILFDWH�DQG�SURGXFHV�D�SUHPDVWHU�VHFUHW�����E\WHV���3UHPDVWHU

VHFUHW�LV�HQFRGHG�ZLWK�WKH�VHUYHUµV�SXEOLF�NH\�DQG�VHQW�LQ�D

Ä&OLHQW.H\([FKDQJH³�PHVVDJH

& 6 & 6 &

� � � �

>��P�@ >��SF�����E\WHV@ >�����E\WHV@

&OLHQW+HOOR 6HUYHU+HOOR 6HUYHU)LQLVKHG

>�����E\WHV@

�
&OLHQW.H\([FK

&OLHQW)LQLVKHG



���

6WHSV�LQ�7/6�3URWRFRO�Z��)XOO�+DQGVKDNH��FRQW��

� &OLHQW�JHQHUDWHV�WKH�FRPPRQ�NH\�WR�EH�XVHG�IRU�EXON�HQFU\SWLRQ�IURP

WKH�SUHPDVWHU�VHFUHW�DQG�WKH�FOLHQW�DQG�VHUYHU�UDQGRP�QXPEHUV�

� &OLHQW�VHQGV�D�Ä&OLHQW)LQLVKHG³�����E\WHV��WR�WKH�VHUYHU�WR�FRQFOXGH

WKH�KDQGVKDNH�

� 6HUYHU�UHFHLYHV�Ä&OLHQW.H\([FKDQJH³�PHVVDJH��GHFU\SWV�SUHPDVWHU

VHFUHW�XVLQJ�LV�SULYDWH�NH\��DQG�JHQHUDWHV�WKH�FRPPRQ�NH\�IRU�EXON

HQFRGLQJ�IURP�WKH�SUHPDVWHU�DQG�WKH�FOLHQW�DQG�VHUYHU�UDQGRP

QXPEHUV�

� )RU�YHULILFDWLRQ�SXUSRVHV�WKH�VHUYHU�HQFU\SWV�D�GLJHVW�RI�DOO�SUHYLRXV

PHVVDJHV�XVLQJ�WKH�NH\�IRU�EXON�HQFU\SWLRQ�DQG�VHQGV�LW�WR�WKH�FOLHQW

LQ�D�ÄVHUYHU)LQLVKHG³�PHVVDJH�WR�HQG�WKH�KDQGVKDNH

& 6 & 6 &

� � � �

>��P�@ >��SF�����E\WHV@ >�����E\WHV@

&OLHQW+HOOR 6HUYHU+HOOR 6HUYHU)LQLVKHG

>�����E\WHV@

�
&OLHQW.H\([FK

&OLHQW)LQLVKHG

���

6WHSV�LQ�7/6�3URWRFRO�Z�6HVVLRQ�&DFKLQJ

� ,I�WKH�FOLHQW�HVWDEOLVKHV�D�QHZ�VHVVLRQ�ZKLOH�LVW�VHVVLRQ�VWDWH�LV

FDFKHG�DW�VHUYHU��7/6�FDQ�VNLS�DXWKHQWLFDWLRQ�DQG�VHFUHW�QHJRWLDWLRQ

VWHSV�

� ,I�FOLHQW�ZDQWV�WR�HVWDEOLVK�D�VHVVLRQ�UHXVLQJ�FDFKHG�VWDWH�LW�VHQGV

WKH�VHVVLRQ�QXPEHU�LW�ZDQWV�WR�UHXVH�

� 6HUYHU�DQVZHUV�ZLWK�WKH�VDPH�VHVVLRQ�,'�DQG�QHZ�UDQGRP�QXPEHUV

WR�JHQHUDWH�WKH�QHZ�EXON�WUDQVIHU�NH\�IURP�WKH�FDFKHG�VWDWH�DQG�WKH

QHZ�UDQGRP�QXPEHUV��1R�3.�PXVW�EH�H[FKDQJHG�

& 6

6&

& 6 &

� �

�

� �

>��P�@ >��SF�����E\WHV@ >�����E\WHV@

>SF������E\WHV@

&OLHQW+HOOR 6HUYHU+HOOR

�
&OLHQW)LQLVKHG

>�����E\WHV@

6HUYHU+HOOR

6HUYHU)LQLVKHG

&OLHQW.H\([FK

&OLHQW)LQLVKHG

>�����E\WHV@

�

���

$QDO\VLV�RI�7/6�3URWRFRO

� )XOO�KDQGVKDNH�DGGV���URXQGWULS�WLPHV��577�

EHWZHHQ�FOLHQW�DQG�VHUYHU�WR�WKH�WLPH�LW�ZRXOG

UHTXLUH�WR�IXOILOO�WKH�+773�UHTXHVW�

� 5RXQW�7ULS�ODWHQF\�IRU

± VORZ�,QWHUQHW�a�����PVHF

± IDVW�,QWHUQHW�a����PVHF

� 7/6�DGGV�EHWZHHQ�����DQG�����PVHF�WR

SHUFHLYHG�UHVSRQVH�WLPH�GXULQJ�DXWKHQWLFDWLRQ

���

$QDO\VLV�RI�76/�3URWRFRO��FRQW��

� 7KH�E\WH�RYHUKHDG�RI�D�7/6�FRQQHFWLRQ��IXOO

KDQGVKDNH��LV�����E\WHV�

� 7KH�DYHUDJH�VL]H�RI�D�SDJH�UHWXUQHG�E\�DQ�+773

UHTXHVW�LV�a���.E\WHV�  !�RYHUKHDG�a����

� 2YHU�D�VORZ�PRGHP�FRQQHFWLRQ�HIIHFWLYH

WUDQVPLVVLRQ�UDWH�LV�a����.ESV

� 7KH�E\WH�RYHUKHDG�FDXVHV������������ ����

PVHF�DGGLWLRQDO�ODWHQF\�



���

([������,PSDFW�RI�7/6�RQ�6HUYHU�7KURXJKSXW

7LPLQJV�IRU�&OLHQW�2SHUDWLRQV�GXULQJ�7/6�+DQGVKDNH��PVHF��

.H\�6L]H 9HULILFDWLRQ�RI (QFU\SWLRQ�RI�0DVWHU .H\�*HQHUDWLRQ 7RWDO

����ELWV� 6HUYHU�&HUWLILFDWH 6HFUHW�Z�3XEOLF�.H\ IURP�0DVWHU�6HF� 7LPH

����� ���� ���� ��� ����

����� ���� ���� ��� ����

���� ���� ���� �����������������

7LPLQJV�IRU�6HUYHU�2SHUDWLRQV�GXULQJ�7/6�+DQGVKDNH��PVHF�

.H\�6L]H 'HFU\SWLRQ�RI�0DVWHU�6HF� *HQHUDWLRQ�RI�.H\V 7RWDO

�ELWV� ZLWK�3ULYDWH�.H\ IURP�0DVWHU�VHFUHW 7LPH

����� ����� ���� �����

����� ����� ���� �����

���� ����� ���� �����

(QFU\SWLRQ�'HFU\SWLRQ�DQG�0HVVDJH�'LJHVW�*HQHUDWLRQ�9HULILFDWLRQ�5DWHV��0ESV�

(QFU\SWLRQ�'HFU\SWLRQ 0'�*HQHUDWLRQ�9HULILFDWLRQ

5&� ��� 0'� ���

'(6 ���� 6+$ ���

�'(6 ���� 6+$� ���

���

([������,PSDFW�RI�7/6�RQ�6HUYHU�7KURXJKSXW

3UREOHP�DVVXPSWLRQV�

&OLHQWV�DUH�FRQQHFWHG�WR�VHUYHU�YLD�KLJK�VSHHG�/$1

&OLHQWV�FRQWLQXRXVO\�UHTXHVW�ILOHV�WKDW�DUH��������E\WHV�ORQJ

$YHUDJH�GLVN�DFFHVV�WLPH�WR�UHWULHYH�D�ILOH�LV����PVHF

$YHUDJH�&38�WLPH�WR�SURFHVV�D�ILOH��ZLWKRXW�VHFXUH�FRQQHFWLRQ��LV���PVHF

:KDW�LV�WKH�LPSDFW�RQ�WKURXJKSXW��LQ�UHTXHVWV�VHF��GXH�WR�7/6�XVLQJ�5&��DQG�0'�"

7KH�LPSDFW�GHSHQGV�RQ�WKH�NH\�VL]HV��WKHUHIRUH�FRQVLGHU�����������DQG������ELW�NH\V

0XVW�HYDOXDWH�ILUVW�VHUYLFH�GHPDQGV�DW�FOLHQW��QHWZRUN��VHUYHU�&38�DQG�VHUYHU�GLVN

7LPH�VSHQW�DW�FOLHQW� WFOLHQW� �WKDQGVKDNH���WGHFU\SWLRQ���WYHULILFDWLRQ

WFOLHQW� ��������������������������������������������������������������������� ���������VHF

)RU�D�NH\�VL]H�RI������ELWV

���

([������,PSDFW�RI�7/6�RQ�6HUYHU�7KURXJKSXW

7LPH�VSHQW�DW�VHUYHU� WVHUYHU� �WVHUYLFH���WKDQGVKDNH���WHQFU\SWLRQ���WGLJHVW�JHQHUDWLRQ

WVHUYHU� �����������������������������������������������������������������������������

��������� ���������VHF

6HUYLFH�GHPDQGV�XVLQJ�5&��DQG�0'��IRU�DOO�UHVRXUFHV�DQG�DOO�NH\�VL]HV�

5HVRXUFH ��� ��� ���� LQVHFXUH

&OLHQW ����� ����� ������ ���

1HWZRUN ����� ����� ������� �������

6HUYHU�&38���������������������������� ������ �������

6HUYHU�GLVN���������������������������� ������ ������

:KDW�LV�WKH�OLPLWLQJ�UHVRXUFH"

,QVHFXUH�FRPP���VHUYHU�GLVN ����'PD[� ���������� �����UHT�VHF

DOO�RWKHUV��VHUYHU�&38 ����'PD[���� ������������ �������UHT�VHF

����'PD[���� ������������ �������UHT�VHF

����'PD[����� ������������ �������UHT�VHF

���

([������,PSDFW�RI�7/6�RQ�6HUYHU�7KURXJKSXW

�

��

��

��

��

���

���

� � � � � �� �� �� �� �� �� �� �� �� �� �
� �

1XPEHU�RI�&OLHQWV
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,QVHFXUH�&RQQHFWLRQV 7/6���.H\�6L]H� �����ELWV
7/6���.H\�6L]H� �����ELWV 7/6���.H\�6L]H� ������ELWV



���

([������0D[LPXP�6HFXUH�/RDG

8QGHU�WKH�SUHYLRXV�VFHQDULR��ZKDW�LV�WKH�PD[LPXP�IUDFWLRQ�RI�VHFXUH�UHTXHVWV�

WKDW�FDQ�EH�KDQGOHG�E\�WKH�SUHVHQW�&38�XVLQJ������ELW�NH\V�DQG�5&��DQG�0'�"

7KH�PD[LPXP�VHFXUH�ORDG�LV�WKH�ORDG�ZKHQ�WKH�VHUYLFH�GHPDQG�IRU�WKH�VHUYHU�&38

HTXDOV�WKH�VHUYLFH�GHPDQG�IRU�WKH�GLVN��L�H�����PVHF

������[������[���������� ������

��������������� ������������������[

[� ����������������� ������

(YHQ�ZLWK�WKH�VLPSOHVW�DOJRULWKPV��WKH�SUHVHQW�&38�FRXOG�QRW�KDQGOH�PRUH�WKDQ

������RI�WKH�ZRUNORDG�DV�VHFXUH�UHTXHVWV�

���

([������(IIHFW�RI�%HWWHU�&U\SWRJUDSKLF�$OJRULWKPV

$�UDVK�RI�UHFHQW�DWWDFNV�KDV�PDQDJHPHQW�ZRUULHG�DQG�LW�ZDQWV�WR�H[SORUH�WKH

HIIHFWV�RI�XVLQJ�EHWWHU�FU\SWRJUDSK\��

:KDW�LV�WKH�PD[LPXP�WKURXJKSXW�XVLQJ�RWKHU�HQFU\SWLRQ�DOJRULWKPV"

,QVHFXUH �����

5&��0'����� ������

5&��0'����� ������

5&��0'������ ������

�'(6�6+$����� ������

�'(6�6+$����� ������

�'(6�6+$������ ������

���

&U\SWRJUDSKLF�$FFHOHUDWRU�&DUGV

� 7KH�PRVW�H[SHQVLYH�SDUW�RI�3.�FU\SWRJUDSK\�LV�WKH

FRPSXWDWLRQ�RI�LQWHJHU�PRGXODU�H[SRQHQWLDWLRQ�RQ

ODUJH�QXPEHUV

� &U\SWRJUDSKLF�DFFHOHUDWRU�FDUGV�LPSOHPHQW

YDULRXV�PRGXODU�H[SRQHQWLDWLRQ�DOJRULWKPV�DV�ZHOO

DV�UDQGRP�QXPEHU�JHQHUDWLRQ

� 6SHHG�XS�IDFWRUV�RI����DUH�FRPPRQ

� 5HFHQWO\�LW�ZDV�FODLPHG�WKDW�D�VRIWZDUH�VROXWLRQ

ZDV�DEOH�WR�EHDW�WKH�FU\SWRJUDSKLF�DFFHOHUDWRU

FDUGV��FRUUHFWQHVV�SURRIV�SHQGLQJ�

���

([������(IIHFW�RI�&U\SWRJUDSKLF�$FFHOHUDWRUV

$VVXPLQJ�D�FU\SWRJUDSKLF�DFFHOHUDWRU�FDUG�LV�XVHG��ZKDW�LV�WKH�PD[LPXP�

WKURXJKSXW"

7KH�QHZ�VHUYLFH�GHPDQGV�ZLWK�WKH�DFFHOHUDWRU�FDUG�IRU�5&��DQG�0'��DUH

&OLHQW��

����������������������������������������������������������������������� ���������VHF

6HUYHU�

��������������������������������������������������������������������������������� 

���������VHF

:LWK�DQ�DFFHOHUDWRU�FDUG�WKH�VHUYHU�GLVN�EHFRPHV�WKH�ERWWOHQHFN�DJDLQ�



���

)LUHZDOOV

� )LUHZDOOV�DUH�GHYLFHV�RU�VRIWZDUH�SURGXFWV�WKDW

DOORZ�WKH�QHWZRUN�PDQDJHU�WR�UHVWULFW�DFFHVV�WR

FRPSRQHQWV�RQ�WKH�QHWZRUN�

� 7KH�PRVW�FRPPRQ�W\SHV�RI�ILUHZDOOV�DUH

± IUDPH�ILOWHULQJ�ILUHZDOOV��ILOWHUV�RQ�WKH�W\SH�RI��/$1��IUDPH

�H�J��(WKHUQHW��������WRNHQ�ULQJ��������)'',�

± SDFNHW�ILOWHU�ILUHZDOOV��PD\�EH�D�VZLWFK�ZLWK�SDFNHW

ILOWHULQJ�FDSDELOLWLHV�RU�D�GHGLFDWHG�PDFKLQH��'HJUDGHV

UDSLGO\�ZKHQ�FRQGLWLRQDO�ILOWHULQJ�LV�SHUIRUPHG

± FLUFXLW�JDWHZD\�ILUHZDOOV��SHUIRUP�DXWKHQWLFDWLRQ�DQG

YDOLGDWLRQ�DW�VHVVLRQ�VHW�XS�DQG�ORJJLQJ�RI�RULJLQ�DQG

GHVWLQDWLRQ�RQ�WKH�QHWZRUN

���

)LUHZDOOV��FRQW��

± $SSOLFDWLRQ�OHYHO�ILUHZDOOV��SUR[\�OHYHO�ILUHZDOOV��

� SURYLGH�SURWHFWLRQ�DW�WKH�DSSOLFDWLRQ�OHYHO�DQG�DUH�VSHFLDO

SXUSRVH��DV�RSSRVHG�WR�JHQHUDO�SXUSRVH�SDFNHW�ILOWHULQJ�

� FXVWRP�SURJUDPV�DUH�DGGHG�IRU�HDFK�SURWHFWHG�DSSOLFDWLRQ

� FXVWRP�SURJUDPV�DFW�DV�SUR[LHV�IRU�WKH�UHDO�DSSOLFDWLRQV

�SUR[\�VHUYHUV��DQG�UHDGGUHVV�WUDIILF

� WZR�W\SHV�RI�SUR[\�VHUYHUV

± LQFRPLQJ�FRQQHFWLRQ�LV�LQWHUFHSWHG�E\�SUR[\�DQG�QHZ�FRQQHFWLRQ

IURP�SUR[\�WR�GHVWLQDWLRQ�LV�FUHDWHG�  !�RXWVLGH�FRQQHFWLRQ�FDQµW

WRXFK�GHVWLQDWLRQ�DQG�IXOO�ILOWHULQJ�LV�SRVVLEOH

± SUR[\�VHUYHU�DSSHDUV�DV�RQO\�GHVWLQDWLRQ�IRU�DOO�DSSOLFDWLRQV�RQ�D

WUXVWHG�QHWZRUN�IURP�DQ�XQWUXVWHG�QHWZRUN��LQWHUQDO�QHWZRUN�LV

FRPSOHWHO\�KLGGHQ��LQWHUQDO�QHWZRUN�FDQ�XVH�XQUHJLVWHUHG

DGGUHVV�UDQJHV�IRU�,3�XVHUV�WR�DFFHVV�H[WHUQDO�QHWZRUNV

H[SHFWLQJ�YDOLG�DGGUHVV�UDQJHV

���

)LUHZDOOV��FRQW��

± 6WDWHIXOO�ILUHZDOOV�

� VWDWHIXOO�LQVSHFWLRQ�ILUHZDOOV�FRPELQH�IHDWXUHV�RI�SDFNHW

ILOWHULQJ�DQG�DSSOLFDWLRQ�OD\HU�SURFHVVLQJ�E\�H[DPLQLQJ�WKH

FRQWHQW�RI�HDFK�LQFRPLQJ�SDFNHW

� VWDWHIXOO�LQVSHFWLRQ�ILUHZDOOV�QHHG�WR�H[DPLQH�WKH�WUDQVDFWLRQ

FRQGLWLRQ�EHWZHHQ�WZR�LQWHURSHUDWLQJ�DSSOLFDWLRQV

� ILUHZDOO�PXVW�XQGHUVWDQG�HQRXJK�RI�WKH�SURWRFRO�GHWDLOV�WR

LGHQWLI\�VSHFLILF�FRQGLWLRQV�DQG�ZKDW�LV�H[SHFWHG�QH[W

� XVHG�WR�GHIHDW�WHFKQLFDO�DWWDFNV��VXFK�DV�,3�DGGUHVV�VSRRILQJ�

VHVVLRQ�KLMDFNLQJ��SLJJ\EDFN�VHVVLRQ�DFTXLVLWLRQ��HWF�

���

$�VLPSOH�ILUHZDOO�SHUIRUPDQFH�PHDVXUHPHQW

� ([SHULPHQW�FRPSDULQJ�SDFNHW�ILOWHULQJ�EULGJH�DQG

IWS�JZ�IURP�7,6�ILUHZDOO�WRRONLW

� 5HVXOWV�UHSRUWHG�E\�$QGUHZ�0ROLWRU��LQVHUW�85/�

� ([SHULPHQW�VHWXS�HOLPLQDWHG�H[WHUQDO�QRLVH�DQG

H[WUDQHRXV�VHUYLFH�UHTXHVW�WUDIILF��H�J��KRVWV

QDPHG�E\�,3�DGGUHVVHV��QR�QDPH�VHUYLFHV��HWF��

� ([SHULPHQW�XVHG�RQ�SXUSRVH�VORZ�KDUGZDUH�WR

EULQJ�SHUIRUPDQFH�LQWR�D�UDQJH�ZKHUH

GLIIHUHQFHV�FDQ�EH�REVHUYHG



���

6LPSOH�ILUHZDOO�PHDVXUHPHQW��FRQW��

� %DVHOLQH�ZDV�HVWDEOLVKHG��QXOO�ILUHZDOO��DQG

PHDVXUHPHQWV�ZHUH�SHUIRUPHG�RQ����VHVVLRQV

1XOO�ILUHZDOO 3DFNHW�)LOWHU IWS�JZ

3LQJ����E\WHV� ����PVHF ����PVHF 1�$

3LQJ�������E\WHV� ����PVHF �����PVHF 1�$

6HTXHQWLDO�)73�VHVVLRQV �����VHF �����VHF �����VHF

3DUDOOHO�)73�VHVVLRQV �����VHF �����VHF �����VHF

6HTXHQWLDO�)73�EXON�WUDQVIHU �����VHF �����VHF ������VHF

3DUDOOHO�)73�EXON�WUDQVIHU �����VHF �����VHF �����VHF

7KURXJKSXW�QXOO�ILUHZDOO� ����������� �����VHVVLRQV���VHF

7KURXJKSXW�IWS�JZ� ����������� ������VHVVLRQV���VHF

)73�VHVVLRQ�ODWHQF\�QXOO�ILUHZDOO� ����������� ������VHF

)73�VHVVLRQ�ODWHQF\�IWS�JZ� ����������� ������VHF

%RWK�ILUHZDOOV�LQWHUIHUH�VXEVWDQWLDOO\�ZLWK�EXON�WUDQVIHU�UDWHV��EXW�SUR[\�PXFK�PRUH

���

3HUIRUPDQFH�&RPSDULVRQ�RI�3URGXFWV

� 3HUIRUPDQFH�RI�ILUHZDOOV�LV�EHFRPLQJ�DQ�LVVXH

ZLWK�KLJK�VSHHG�FRQQHFWLRQV�DYDLODEOH

� KWWS���ZZZ�QZIXVLRQ�FRP�UHYLHZV����������UHY�

KWPO

� 6L[WHHQ�SURGXFWV�ZHUH�VXEPLWWHG�IRU�WHVWLQJ�
&LVFR
V�3,;������&KHFN�3RLQW
V�)LUHZDOO����&RPSXWHU�$VVRFLDWHV


H7UXVW��&\EHU*XDUG
V�.QLJKW6WDU��(QWHUQHW
V�(QWHUQHW�)LUHZDOO�

/XFHQW
V�%ULFN��1HW6FUHHQ
V�1HW6FUHHQ������1HWZRUN��
V

&\EHUZDOO3OXV��1HWZRUN�$VVRFLDWHV
�:HE6KLHOG��1RYHOO
V

%RUGHU0DQDJHU��1RNLD
V�,3�����6HFXUH�&RPSXWLQJ
V�6LGH:LQGHU�

6RQLF:DOO
V�6RQLF:DOO�3UR�9;��6\PDQWHF
V�5DSWRU��7RS/D\HU
V

$SS6ZLWFK�������DQG�:DWFK*XDUG
V�)LUHER[�,,�

���

3HUIRUPDQFH�&RPSDULVRQ

� 7KUHH�WHVW�VXLWHV�ZHUH�XVHG�

± UDZ�WKURXJKSXW��L�H��WUDIILF�FRQGLWLRQV�D�ILUHZDOO�PLJKW

HQFRXQWHU�ZKLOH�EHLQJ�XVHG�DW�WKH�FRUH�RI�DQ

HQWHUSULVH�QHWZRUN�RU�LQ�DQ�,QWHUQHW�HQYLURQPHQW

ZKHUH�DFWLYLWLHV�VXFK�DV�ILOH�VKDULQJ�PXVW�SDVV

WKURXJK�LW

± PDVVLYH�FRQQHFWLRQV��L�H��PDLQWDLQ�PDQ\�7&3

FRQQHFWLRQV�ZLWKRXW�ORVLQJ�SDFNHWV�RU�KDYLQJ�WR

UHWUDQVPLW

± UHDO�VWUHVVIXO�FRQQHFWLRQV��L�H��PDQ\�XVHUV�VXUILQJ

VLPXOWDQHRXVO\

���

3HUIRUPDQFH�&RPSDULVRQ���5DZ�7KURXJKSXW

� 7ZR�H[WUHPHV��ORQJ�SDFNHWV�������E\WHV��DQG

VKRUW�SDFNHWV�����E\WHV�

� 6KRUW�SDFNHWV�VWUHVV�WKH�V\VWHP�EHFDXVH�SDFNHW

SURFHVVLQJ�RYHUKHDG�GRPLQDWHV

� /RQJ�SDFNHWV�DUH�EHWWHU�EHKDYHG�DQG�\LHOG

KLJKHU�WKURXJKSXW�HYHQ�WKRXJK�WKH\�SXW��KLJKHU

ORDG�RQ�WKH�QHWZRUN



���

6XPPDU\�RI�5DZ�3HUIRUPDQFH�5HVXOWV

7KHRUHWLFDO�OLPLW������0ESV������0ESV�IXOO�GXSOH[�(WKHUQHW�

������/RQJ�3DFNHWV �����6KRUW�3DFNHWV

7RS�/D\HU ��� ���

1RNLD� ��� ���

1HWVFUHHQ ��� ���

/XFHQW� ��� ����

&LVFR ��� ����

&\EHUJXDUG ��� ����

(QWHUQHW ��� �����

6HFXUH�&RPSXWLQJ ��� �����

:DWFKJXDUG ��� �����

&KHFNSRLQW ��� �����

1HWZRUN�$VVRFLDWHV ��� ����

6RQLF�:DOO ��� ����

6\PDQWHF ��� �����

&RPSXWHU�$VVRFLDWHV ���� �����

1RYHOO ���� �����

1HWZRUN�� ���� �����

���

5DZ�3HUIRUPDQFH

���

3HUIRUPDQFH�&RPSDULVRQ���5DZ�7KURXJKSXW

� 1LQH�ILUHZDOOV�KDQGOHG�WKH�ORQJ�SDFNHW�WHVW

ZLWKRXW�GURSSLQJ�VLJQLILFDQW�DPRXQWV�RI�WUDIILF�

� 2QO\�WKUHH�SURGXFWV���7RS/D\HU��1RNLD�DQG

1HW6FUHHQ���ZHUH�DEOH�WR�KDQGOH�PRUH�WKDQ����

ORDG�����0�ELW�VHF�WKURXJKSXW��LQ�WKH�VPDOO�

SDFNHW�WHVW�

� )LQGLQJ�D�ILUHZDOO�WR�KDQGOH�ZHOO�GHVLJQHG

DSSOLFDWLRQV�LV�QRW�D�GLIILFXOW�WDVN��+RZHYHU��ZKHQ

LW�FRPHV�WR�WKH�ZRUVW�FDVH�WUDIILF�SDWWHUQ��\RX

KDYH�WR�EH�D�ORW�SLFNLHU�

���

0DVVLYH�&RQQHFWLRQV

� 0DLQWDLQLQJ�PDQ\�7&3�FRQQHFWLRQV�LV�LPSRUWDQW�LQ
GDWD�FHQWHUV�ZKHUH�D�VLQJOH�ILUHZDOO�PD\�EH
SURWHFWLQJ�PXOWLSOH�:HE�VHUYHUV

� 3DFNHW�ORVV�RU�GHOD\�GXULQJ�FRQQHFWLRQ
HVWDEOLVKPHQW�JUHDWO\�GHJUDGHV�WKH�SHUFHLYHG
UHVSRQVH�WLPH��LPSRUWDQW�LQ�:HE�DSSOLFDWLRQV�LQ
ZKLFK�D�SDJH�FDQ�KDYH�WHQV�RI�HOHPHQWV��HDFK
UHTXLULQJ�D�VHSDUDWH�FRQQHFWLRQ�WR�WKH�:HE�VHUYHU�

� 5HVRXUFHV�FRQVXPHG�SHU�FRQQHFWLRQ�GHSHQG�RQ
W\SH�RI�ILUHZDOO��SDFNHW�ILOWHUV�FRQVXPH�YHU\�OLWWOH�
VWDWHIXO�LQVSHFWLRQ�ILUHZDOOV�SUR[\�VHUYHUV�PXVW
LQWHUDFW�ZLWK�26�WR�VHW�XS�D�PDWFKHG�VHW�RI�7&3
FRQQHFWLRQV�DQG�PDLQWDLQ�VWDWH�WDEOHV



���

([SHULPHQWDO�VHWXS�'LVFXVVLRQ��

0DVVLYH�&RQQHFWLRQV

� 9DU\LQJ�QXPEHU�RI�FRQQHFWLRQV���������WR��������

� 9DU\LQJ�UDWHV������FRQQ��VHF�WR��������FRQQ��VHF

�����[����[����[����[���� �������������KLWV�PRQWK�

� 0RVW�SURGXFWV�KDYH�QR�SUREOHP�DW�����FRQQ�VHF

�H[FHSW�6\PDQWHF�DQG�6HFXUH�&RPSXWLQJ�

� 3URGXFWV�RIIHULQJ�ERWK�SDFNHW�ILOWHULQJ�DQG�IXOO�SUR[\

PRGH��H�J��&\EHU*XDUG��SHUIRUP�TXLWH�GLIIHUHQWO\�LQ

HDFK�PRGH�����������FRQQ�VHF�LQ�SDFNHW�ILOWHU�PRGH

DQG�����FRQQ��VHF�LQ�IXOO�SUR[\�PRGH�

� &LVFR��&\EHU*XDUG��(QWHUQHW��1DW6FUHHQ�FRXOG

KDQGOH����������FRQQ��VHF

���

5HVXOWV��0DVVLYH�&RQQHFWLRQV

���

3HDN�8VHU�/RDG

� 3HDN�XVHU�ORDG�RFFXUV�ZKHQ�PDQ\�XVHUV�DUH

VXUILQJ�WKH�:HE

� ([SHULPHQWDO�VHWXS�

± ���WHVW�V\VWHPV�FRQQHFWHG�E\�ZLUH�VSHHG�VZLWFKHV�RQ

HDFK�VLGH�RI�WKH�ILUHZDOO

± FRQWHQWLRQ�DQG�UHWUDQVPLVVLRQ�ZHUH�SURGXFHG�E\

IXQQHOLQJ�PXOWLSOH�V\VWHPV�LQWR�D�VLQJOH�SRUW�RQ�HDFK

VLGH�RI�WKH�ILUHZDOO

± ORDGV�ZHUH�PHDVVXUHG�DW�����WR����������WR������DQG

����WR�����VLPXOWDQHRXV�GDWD�WUDQVIHUV

���

3HDN�8VHU�/RDG



���

'LVFXVVLRQ�RI�5HVXOWV���3HDN�8VHU�/RDG

� 7RS�HQG�V\VWHPV��H�J��&LVFR��&\EHU*XDUG�

1HW6FUHHQ�DQG�1RNLD��GLG�ZHOO�DFURVV�WKH�ERDUG

DQG�FRXOG�KDQGOH�WKH�KLJKHVW�ORDGV

� 6HFXUH�&RPSXWLQJ�DQG�1RYHOO�GLG�TXLWH�ZHOO�DW�ORZ

ORDGV�EXW�IUR]H�DW�KLJK�ORDGV

� 7R�SURWHFW�D�EXLOGLQJ�IHG�E\�D�'6���FRQQHFWLRQ�ZLWK

���0ESV�DQG�DSSUR[�������XVHUV�DQ\�ILUHZDOO

FDSDEOH�RI�KDQGOLQJ�ZHOO�����VLPXOWDQHRXV�GDWD

WUDQVIHUV�ZLOO�GR�WKH�MRE

� 0XVW�EH�PRUH�FDUHIXO�IRU�KLJKHU�VSHHG�IHHGV

���

)LUHZDOO�3HUIRUPDQFH�5HVXOWV���/DWHQF\

)LUHZDOO 7�SXW��0ESV��5HVSRQVH�7��VHF�

&URVVRYHU�FDEOH ���������� ��� ������

$;(17�5DSWRU�WHOQHW�S[������ ���� ������

$;(17�5DSWRU�JHQ��S[� � ���� ������

&KHFN�3RLQW�)LUH�:DOO������ ��� ������

&LVFR�3,;�)LUHZDOO ��������� ��� ������

&\EHU*XDUG�+773 ���� ������

1HW*XDUG�*XDUGLDQ ���� ������

1HW6FUHHQ���� ��������� ��� ������

6HFXUH�&RPSXWLQJ� ���� ������
1RWH��PLQRU�SHQDOW\�IRU�1HWZRUN�$GGUHVV�7UDQVODWLRQ��1$7��H[FHSW�1HW*XDUG

ZLWK�IDFWRU�����

���

4XDQWLWDWLYH�$QDO\VLV�RI�3D\PHQW�6HUYLFHV

� 8VLQJ�DXWKHQWLFDWLRQ�SURWRFROV�VXFK�DV�66/�RU

76/�WDNHV�FDUH�RI�PXWXDO�DXWKHQWLFDWLRQ�EHWZHHQ

FXVWRPHU�DQG�PHUFKDQW�DQG�SURWHFWV�LQIRUPDWLRQ

VHQW�RYHU�WKH�,QWHUQHW�

� $XWKHQWLFDWLRQ�SURWRFROV�GR�QRW�JXDUDQWHH�

± WKH�SURSHU�VWRUDJH�RI�FUHGLW�FDUG�LQIRUPDWLRQ�RQ�WKH

PHUFKDQWµV�V\VWHP

± SURWHFWLRQ�IURP�PLVXVH�RI�FUHGLW�FDUG�LQIR�E\�PHUFKDQW

± OHJLWLPDF\�RI�FDUG�KROGHUV�DQG�PHUFKDQWV

� 3D\PHQW�SURWRFROV��H�J��6HFXUH�(OHFWURQLF

7UDQVDFWLRQV��6(7��WDNH�FDUH�RI�WKHVH�LVVXHV

���

3D\PHQW�E\�&UHGLW�&DUG���$XWKRUL]DWLRQ

� &OHUN�VZLSHV�FDUG�WKURXJK�326�WHUPLQDO�DQG
HQWHUV�WKH�DPRXQW�RI�WKH�WUDQVDFWLRQ

� $XWKRUL]DWLRQ�UHTXHVW�LV�VWDUWHG�DQG�VHQW�WR�&DUG
3URFHVVLQJ�&HQWHU

� $XWKRUL]DWLRQ�UHTXHVW�FRQWDLQV�LVVXHU�EDQN�,'�
FUHGLW�FDUG�QXPEHU��WUDQVDFWLRQ�DPRXQW�

� &DUG�3URFHVVLQJ�&HQWHU�FRQWDFWV�LVVXLQJ�EDQN
YLD�%DQN�,QWHUFKDQJH�1HWZRUN�DQG�IRUZDUGV
DXWKRUL]DWLRQ�UHTXHVW�

� %DQN�FKHFNV�DYDLODEOH�FUHGLW�DQG�LI�JUHDWHU�WKDQ
SXUFKDVH�DPRXQW��UHGXFHV�LW�DQG�VHQGV
DXWKRUL]DWLRQ�FRGH�EDFN�WR�&3&�DQG�&3&�WR
PHUFKDQW



���

3D\PHQW�E\�&UHGLW�&DUG���6HWWOHPHQW

� 'HELW�GXULQJ�DXWKRUL]DWLRQ�SKDVH�LV�WHPSRUDU\

� 326�WHUPLQDO�JHQHUDWHV�D�FDSWXUH�UHFRUG�IRU

HYHU\�DXWKRUL]DWLRQ�

� &DSWXUH�UHFRUGV�DUH�FROOHFWHG�DQG�SXW�LQ�D�EDWFK

VHWWOHPHQW�ILOH�VRUWHG�E\�FUHGLW�FDUG�EUDQG�EXW

FRYHULQJ�SRVVLEO\�PDQ\�GLIIHUHQW�LVVXLQJ�EDQNV

� &UHGLW�&DUG�3URFHVVLQJ�6HUYLFH�JHWV�EDWFK�ILOH

DQG�VRUWV�LW�E\�LVVXLQJ�EDQN�DQG�IRUZDUGV�LW

� 'HELW�EHFRPHV�SHUPDQHQW�DQG�LVVXLQJ�EDQN�SD\V

WKH�VSHFLILHG�DPRXQW�WR�PHUFKDQW�YLD�ZLUH�WUDQVIHU

WR�WKH�PHUFKDQWµV�DFTXLUHU�EDQN

���

6(7���6HFXUH�(OHFWURQLF�7UDQVDFWLRQV

� 6(7�ZDV�GHYHORSHG�E\�6(7�&RQVRUWLXP��9LVD�

0DVWHU&DUG��*7(��,%0��0LFURVRIW��9HUL6LJQ��HWF��

� 6(7�SURYLGHV�FRQILGHQWLDOLW\�RI�RUGHU�DQG�SD\PHQW

LQIRUPDWLRQ�

± SD\PHQW�LQIR�FDQQRW�EH�YLHZHG�E\�PHUFKDQW

± RUGHU�LQIRUPDWLRQ�FDQQRW�EH�VHHQ�E\�SD\PHQW

SURFHVVLQJ�HQWLWLHV

� 7KURXJK�6(7

± PHUFKDQWV�DUH�DXWKHQWLFDWHG�DV�EHLQJ�YDOLG�UHFLSLHQWV�RI

FUHGLW�FDUG�SD\PHQWV

± FUHGLW�FDUG�KROGHUV�DUH�DXWKHQWLFDWHG�DV�OHJLWLPDWH�XVHUV

���

6(7���0RGH�RI�2SHUDWLRQ

� ,QVWHDG�RI�SK\VLFDO�FUHGLW�FDUG��6(7�XVHV�H�ZDOOHW

± KHOSHU�DSSOLFDWLRQ�RU�SOXJ�LQ�WR�EURZVHU

± VWRUHV�DOO�WKH�LQIRUPDWLRQ�DERXW�WKH�FUHGLW�FDUGV�WKH�XVHU

SRVVHVVHV�DQG�6(7�GLJLWDO�FHUWLILFDWHV�IRU�WKHVH�FDUGV

± GLJLWDO�FHUWLILFDWHV�UHSODFH�SK\VLFDO�VLJQDWXUH�DQG�SLFWXUH

± FDUGKROGHU��PHUFKDQW�DQG�SD\PHQW�JDWHZD\�KDYH�6(7

FHUWLILFDWHV�XVHG�IRU�PXWXDO�DXWKHQWLFDWLRQ

� 7KH�HQWLWLHV�LQYROYHG�LQ�D�6(7�WUDQVDFWLRQ�DUH�

± FXVWRPHUµV�H�ZDOOHW

± PHUFKDQWµV�326�VRIWZDUH

± DFTXLUHU�EDQNµV�SD\PHQW�JDWHZD\��SHUIRUPV�IXQFWLRQ�RI

&DUG�3URFHVVLQJ�6HUYLFH�

���

6(7�&U\SWRJUDSK\

� 6(7�XVHV

± 6+$���IRU�PHVVDJH�GLJHVW

± �����ELW�56$�IRU�HQFU\SWLQJ�PHVVDJH�GLJHVW�ZLWK�VHQGHUµV

SULYDWH�NH\

± '(6�IRU�V\PPHWULF�HQFU\SWLRQ

� &HUWLILFDWLRQ�DXWKRULWLHV�XVHG�E\�6(7�DUH�RUJDQL]HG

LQ�D�KLHUDUFK\��DOO�FHUWLILFDWHV�PXVW�EH�YHULILHG��

± URRW�&$

± EUDQG�&$��H�J��0DVWHU&DUG��9LVD��HWF��

± JHRSROLWLFDO�&$

± FDUGKROGHU�&$



���

'LJLWDO�(QYHORSHV

� 'LJLWDO�HQYHORSH�LV�D�'(6�HQFU\SWHG�PHVVDJH

DORQJ�ZLWK�WKH�56$�HQFU\SWHG�NH\�XVHG�IRU�'(6�

HQFU\SWLRQ

� &UHDWLQJ�D�GLJLWDO�HQYHORSH�

± VHQGHU�JHQHUDWHV�UDQGRP�NH\�XVHG�IRU�'(6�HQFU\SWLRQ

± NH\�LV�XVHG�WR�HQFU\SW�PHVVDJH�XVLQJ�'(6

± '(6�NH\�LV�HQFU\SWHG�XVLQJ�56$�Z��UHFHLYHUµV�SXEOLF�NH\

± GLJLWDO�HQYHORSH�LV�IRUPHG�E\�FRQFDWHQDWLQJ�'(6�

HQFU\SWHG�PHVVDJH�ZLWK�56$�HQFU\SWHG�'(6�NH\

± HQYHQRSH�LV�WUDQVPLWWHG�WR�UHFHLYHU

���

'LJLWDO�(QYHORSHV��FRQW��

� 2SHQLQJ�D�GLJLWDO�HQYHORSH

± RQO\�YDOLG�UHFHLYHU�FDQ�RSHQ�HQYHORSH�VLQFH�KH�QHHGV

WKH�SULYDWH�NH\�WR�GHFU\SW�WKH�'(6�NH\

± ZLWK�WKH�'(6�NH\�WKH�'(6�HQFU\SWHG�PHVVDJH�FDQ�EH

GHFU\SWHG

� &UHDWLQJ�D�GLJLWDO�HQYHORSH�UHTXLUHV

± ��'(6�HQFU\SWLRQ

± ��56$�SXEOLF�NH\�RSHUDWLRQ

� 2SHQLQJ�D�GLJLWDO�HQYHORSH�UHTXLUHV

± ��'(6�GHFU\SWLRQ

± ��56$�SULYDWH�NH\�RSHUDWLRQ

���

'RXEOH�6LJQDWXUHV

� 6(7�VHQGV�RUGHU�DQG�SD\PHQW�LQIRUPDWLRQ�IURP

WKH�H�ZDOOHW�WR�WKH�PHUFKDQWµV�326�VRIWZDUH

� 6(7�VKLHOGV�SD\PHQW�LQIRUPDWLRQ�IURP�PHUFKDQW

EXW�SDVVHV�LW�WKURXJK�WR�WKH�SD\PHQW�JDWHZD\

� 7KLV�LV�DFFRPSOLVKHG�E\�XVLQJ�D�GRXEO\�VLJQHG

PHVVDJH

� $�GRXEO\�VLJQHG�PHVVDJH�FRQWDLQV���GLJLWDO

HQYHORSHV��RQH�IRU�WKH�PHUFKDQW�DQG�RQH�IRU�WKH

SD\PHQW�FHQWHU���WKH�VLJQDWXUH�IRU�HDFK�PHVVDJH

SOXV�D�GRXEOH�VLJQDWXUH

���

'RXEOH�6LJQDWXUHV��FRQW��

� 7R�SURGXFH�D�GRXEO\�VLJQHG�PHVVDJH
± H�ZDOOHW�SURGXFHV�GLJLWDO�HQYHORSH�ZLWK�RUGHU

LQIRUPDWLRQ�IRU�PHUFKDQW�XVLQJ�PHUFKDQWµV�SXEOLF�NH\

± H�ZDOOHW�SURGXFHV�GLJLWDO�HQYHORSH�ZLWK�SD\PHQW�LQIR�IRU
SD\PHQW�JDWHZD\�XVLQJ�3*µV�SXEOLF�NH\

± IRU�HDFK�PHVVDJH�D�PHVVDJH�GLJHVW�LV�SURGXFHG�XVLQJ
6+$��

± ERWK�PHVVDJH�GLJHVWV�DUH�FRQFDWHQDWHG�DQG�D�QHZ
PHVVDJH�GLJHVW�IRU�WKH�FRQFDWHQDWHG�0'V�LV�JHQHUDWHG
XVLQJ�6+$��

± FRPELQHG�PHVVDJH�GLJHVW�LV�HQFU\SWHG�XVLQJ�56$�ZLWK
H�ZDOOHWµV�SULYDWH�NH\��GRXEOH�VLJQDWXUH�

± HDFK�LQGLYLGXDO�0'V�LV�HQFU\SWHG�XVLQJ�56$�ZLWK��H�
ZDOOHWµV�SULYDWH�NH\

± GRXEO\�VLJQHG�PHVVDJH�LV�FRPSRVHG�E\�FRQFDWHQDWLQJ
'(�P���VLJ��P���'(�P���VLJ��P���GRXEOH�VLJ�



���

9HULILFDWLRQ�RI�VLJQHG�PHVVDJHV

� 0HUFKDQW�FDQ�RQO\�RSHQ�'(�LQWHQGHG�IRU�KLP

± PHUFKDQW�RSHQV�'(�ZLWK�KLV�SULYDWH�NH\�DQG�UHFRYHUV
RULJLQDO�PHVVDJH

± 6+$���LV�DSSOLHG�WR�UHFRYHUHG�PHVVDJH�DQG�D�PHVVDJH
GLJHVW�LV�SURGXFHG�E\�PHUFKDQWµV�326�VRIWZDUH

± WKH�0'���LQWHQGHG�IRU�SD\PHQW�JDWHZD\��LV�UHFRYHUHG�XVLQJ
56$�DQG�H�ZDOOHWµV�SXEOLF�NH\

± ERWK�PHVVDJH�GLJHVWV�DUH�FRQFDWHQDWHG�DQG�D�QHZ�GLJHVW�LV
JHQHUDWHG�XVLQJ�6+$��

± WKH�RULJLQDO�GRXEOH�VLJQDWXUH�LV�GHFU\SWHG�XVLQJ�56$�DQG�H�
ZDOOHWµV�SXEOLF�NH\

± WKH�GHFU\SWHG�GRXEOH�VLJQDWXUH�LV�HTXDO�WR�QHZ�0'�LII�GRXEO\
VLJQHG�PHVVDJH�FDPH�IURP�FXVWRPHUµV�H�ZDOOHW��P��ZDV
DGGUHVVHG�WR�PHUFKDQW��P��ZDV�VLJQHG�E\�FXVWRPHU

���

2SHUDWLRQV�LQYROYHG�LQ�GRXEOH�VLJQLQJ

� 'RXEOH�VLJQLQJ�LQYROYHV�

± ��FUHDWH�GLJLWDO�HQYHORSH�RSV����'(6�����56$�SXEOLF�

± ��6+$���RSHUDWLRQV

± ��56$�SULYDWH�NH\�RSHUDWLRQV

� 3URFHVVLQJ�D�GRXEO\�VLJQHG�HQYHORSH�LQYROYHV

± ��RSHQ�HQYHORSH�RS�����'(6�����56$�SULYDWH�

± ��6+$���RSHUDWLRQV

± ��56$�SXEOLF�NH\�RSHUDWLRQV

���

6LPSOH�(QFDSVXODWLRQ�Z��6LJQDWXUH�DQG�%DJJDJH

� %DJJDJH�LV�DQ�H[WUD�SLHFH�RI�LQIRUPDWLRQ�WKDW�LV

XVHG�LQ�UHSO\�PHVVDJHV�IRU�DGGHG�VHFXULW\

2ULJLQDO�PHVVDJH EDJJDJH

6+$��

2ULJLQDO�PHVVDJH 'LJHVW�RI�EDJJDJH

VLJQ

2ULJLQDO�PHVVDJH 'LJHVW�RI�EDJJDJH 6LJQDWXUH�RI����

&UHDWH

HQYHO�

(QYHORSH�IRU�UHVXOW�RI���� EDJJDJH

���

���

���

���

���

���

���

6LPSOH�(QFDSVXODWLRQ�Z��6LJQDWXUH�DQG�%DJJDJH

���&UHDWH�GLJHVW�RI�EDJJDJH�XVLQJ�6+$��

���&RQFDWHQDWH�RULJLQDO�PHVVDJH�ZLWK�GLJHVW�RI
EDJJDJH

���6LJQ�FRQFDWHQDWLRQ�ZLWK�VHQGHUµV�SULYDWH�NH\

���&RQFDWHQDWH�UHVXOWV�RI�VWHSV���DQG��

���&UHDWH�D�GLJLWDO�HQYHORSH�IRU�WKLV�FRQFDWHQDWLRQ

���&RQFDWHQDWH�UHVXOW�RI�����ZLWK�EDJJDJH� 
HQFDSVXODWHG�VLJQHG�PHVVDJH�ZLWK�EDJJDJH

� 5HFHLYHU�RI�(QF%�PHVVDJH�FDQ�RSHQ�HQYHORSH�ZLWK
KLV�SULYDWH�NH\�DQG�YHULI\�VLJQDWXUH�Z��VHQGHUµV
SXEOLF�NH\�)URP�RSHQ�HQYHORSH�UHFHLYHU�JHWV�GLJHVW
DQG�UHJHQHUDWHV�LW�IURP�WKH�EDJJDJH



���

2SHUDWLRQV�LQYROYHG�LQ�JHQHUDWLQJ�(QF%

� *HQHUDWLQJ�(QF%�UHTXLUHV

± ��6+$��

± ��VLJQ�RSHUDWLRQ����SULYDWH�56$����6+$���

± ��FUHDWH�HQYHORSH����SXEOLF�56$����'(6�

� 5HFHLYLQJ�DQ�(QF%�PHVVDJH�UHTXLUHV

± RSHQ�HQYHORSH� ���SULYDWH�56$����'(6

± VLJQDWXUH�YHULILFDWLRQ� ���6+$��

± FKHFNLQJ�LQWHJULW\�RI�EDJJDJH� ���6+$��

���

6(7�0HVVDJH�)ORZ

� (�ZDOOHW�VHQGV�3XUFKDVH�,QLWLDWH�5HTXHVW�WR
PHUFKDQW�VHUYHU��FUHGLW�FDUG�QDPH��EDQN�LG��
FDUGKROGHU�FKDOOHQJH�VWULQJ��OLVW�RI�GLJLWDO
FHUWLILFDWHV�VWRUHG�LQ�FXVWRPHUµV�H�ZDOOHW�����LQFO�
3XEOLF�NH\V

� 0HUFKDQWµV�326�UHSOLHV�Z��3XUFKDVH�,QLWLDWH
5HVSRQVH��D�PHVVDJH�VLJQHG�Z��PHUFKDQWµV
SULYDWH�NH\��,W�LQFOXGHV�XQLTXH�7[�LG��H�ZDOOHW
FKDOOHQJH�VWULQJ��FKDLQ�RI�GLJLWDO�FHUWLILFDWHV�IRU
SD\PHQW�JDWHZD\

(: (:0 (: 0 3* 0

3LQLW5HT ����3LQLW5HV������3UHT������������$XWK5HT������$XWK5HV�������3UHV

���

6(7�0HVVDJH�)ORZ��FRQW��

� (:�VHQGV�GRXEO\�VLJQHG�3XUFKDVH�5HTXHVW�WR

PHUFKDQW��0HVVDJH�FRQVLVWV�RI�RUGHU�LQVWUXFWLRQV

DQG�SD\PHQW�LQVWUXFWLRQV�

� 0HUFKDQW�PXVW�REWDLQ�DXWRUL]DWLRQ�IURP�SD\PHQW

JDWHZD\���(QF%�ZLWK�EDJJDJH�EHLQJ�SD\PHQW

LQIRUPDWLRQ�HQFU\SWHG�ZLWK�JDWHZD\µV�SXEOLF�NH\

� *DWHZD\�FKHFNV�DYDLODEOH�FUHGLW��UHWXUQV

DXWKRUL]DWLRQ�FRGH��$XWKRUL]DWLRQ�5HVSRQVH��Z�

H[SODQDWLRQ�DV�DQ�(QF%�PHVVDJH��H[SO�� �EDJJDJH�

(: (:0 (: 0 3* 0

3LQLW5HT ����3LQLW5HV������3UHT������������$XWK5HT������$XWK5HV�������3UHV

���

6(7�0HVVDJH�)ORZ��FRQW��

� 3XUFKDVH�5HVSRQVH�VHQW�E\�PHUFKDQW�WR�(:

DIWHU�PHUFKDQW�UHFHLYHG�$XWK5HV�PHVVDJH��35HV

FRQWDLQV�FRPSOHWLRQ�FRGH�DQG�RWKHU�GDWD

LQWHQGHG�IRU�(:�VLJQHG�E\�PHUFKDQW�ZLWK�(:µV

SXEOLF�NH\

(: (:0 (: 0 3* 0

3LQLW5HT ����3LQLW5HV������3UHT������������$XWK5HT������$XWK5HV�������35HV



���

6(7�3HUIRUPDQFH

� 6(7�SHUIRUPDQFH�LV�ODUJHO\�GHWHUPLQHG�E\�FU\SWR

� $Q�2YHUYLHZ�RI�FU\SWR�RSHUDWLRQV�SHU�6(7�RS�

6(7�2SHUDWLRQ 56$�SULYDWH 56$�SXEOLF 6+$�� '(6

6LJQ � � � �

9HULI\�VLJQDWXUH � � � �

9HULI\�FHUWLILFDWH � � � �

&UHDWH�HQYHORSH � � � �

2SHQ�HQYHORSH � � � �

'RXEOH�VLJQ � � � �

3URFHVV�GRXEOH�VLJQDWXUH � � � �

*HQHUDWH�(QF%�PHVVDJH � � � �

5HFHLYH�(QF%�PHVVDJH � � � �

���

6(7�3HUIRUPDQFH��FRQW��

� 7DEOH�RI�RSHUDWLRQV�SHUIRUPHG�E\�(�ZDOOHW�

PHUFKDQW�DQG�SD\PHQW�JDWHZD\

6(7�RSHUDWLRQV (�ZDOOHW 0HUFKDQW 3D\PHQW�*DWHZD\

6LJQ � � �

9HULI\�VLJQDWXUH � � �

'RXEOH�VLJQ � � �

3URFHVV�GRXEOH�VLJQDWXUH � � �

*HQHUDWH�(FE%�PHVVDJH � � �

5HFHLYH�(QF%�PHVVDJH � � �

7RWDO�FU\SWR�RSV SXEOLF�56$ SULYDWH�56$ 6+$�� '(6

(�:DOOHW � � � �

0HUFKDQWµV�326 � � � �

3D\PHQW�JDWHZD\ � � � �

���

([������(IIHFW�RI�6(7�YV��7/6�RQ�6HUYHU

0DQDJHPHQW�ZDQWV�WR�FRPSDUH�6(7�ZLWK�7/6

$VVXPSWLRQV��326�VRIWZDUH�UXQV�RQ�VDPH�PDFKLQH�DV�:HE�6HUYHU��&OLHQWV�VHQG�

UHTXHVWV�IURP�KLJK�VSHHG�/$1�WR�WKH�VHUYHU�

6HUYLFH�GHPDQGV�IRU�7/6�DQG�6(7�

5HVRXUFH 7/6 6(7

(�:DOOHW ������ ������� ����������������������������������������������������

1HWZRUN ������� ���������

6HUYHU�&38 ������ ������� ��������������������������������������������������������

6HUYHU�'LVN ���� ������

3D\PHQW�*DWHZD\������� ������� ���������������������������������������������������

)LQDQFLDO�1HWZRUN������� ������

%RWWOHQHFN��&38 0D[7KURXJKSXW7/6� ������������ ��������UHTXHVWV�VHF

0D[�7KURXJKSXW6(7� ������������ �������UHTXHVWV���VHF

���

7KURXJKSXW�6(7�DQG�7/6�YV��1XPEHU�RI�&OLHQWV

�

�

��

��

��

��

� � � � � � � � � � �� �� �� �� �� �� �� �� �� �� ��

1XPEHU�RI�FOLHQWV
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���

([������(IIHFW�RI�&U\SWRJUDSKLF�$FFHOHUDWRU�RQ�6(7

,I�D�FU\SWRJUDSKLF�DFFHOHUDWRU�DW�PHUFKDQW�LV�XVHG��IDFWRU����LPSURYHPHQW��

5HVRXUFH 6(7

(�:DOOHW �����

1HWZRUN ���������

6HUYHU�&38 ������������� �����

6HUYHU�'LVN �������

3D\PHQW�*DWHZD\ �����

)LQDQFLDO�1HWZRUN ������

*LYHQ�D�IL[HG�VHW�RI�FOLHQWV�RQ�KLJK�VSHHG�/$1��(�:DOOHW�EHFRPHV�WKH�ERWWOHQHFN

7KURXJKSXW� ����������� ������UHTXHVWV�VHF

,I�ODUJH�QXPEHU�RI�FOLHQWV�H[LVW��(�:DOOHW�ZRXOG�QRW�EH�WKH�OLPLWLQJ�IDFWRU��EXW�WKH

3D\PHQW�*DWHZD\�EHFRPHV�WKH�ERWWOHQHFN

7KURXJKSXW� ������������ ������UHTXHVWV�VHF

,I�3D\PHQW�*DWHZD\�DOVR�XVHV�FU\SWRJUDSKLF�DFFHOHUDWRU��WKH�ILQDQFLDO�QHWZRUN�OLPLWV

7KURXJKSXW� �������� ������UHTXHVWV���VHF

���

([������(IIHFW�RI�0RRUHµV�/DZ�RQ�6(7

$FFRUGLQJ�WR�0RRUHµV�/DZ��FRPSXWH�SRZHU�GRXEOHV�HYHU\����PRQWKV�

<HDU 3URF��6SHHGXS 6HFXUH�7UDQV��WSV�

� ���� ��

� ���� ��

� ���� ��

� ���� ��

� ���� ��

(OOLSWLF�&XUYH�&U\SWRJUDSK\��(&&��PD\�SURYLGH�IDFWRU���WR����LPSURYHPHQW

���

/'$3

� /'$3��/LJKWZHLJKW�'LUHFWRU\�$FFHVV�3URWRFRO��LV

RIWHQ�XVHG��DPRQJ�RWKHU�WKLQJV��IRU

± VWRUDJH�RI�SHUVRQQHO�LQIRUPDWLRQ

± UROH�EDVHG�DFFHVV�FRQWURO

± DXWKHQWLFDWLRQ

± URXWLQJ�SROLF\�PDQDJHPHQW

� /'$3�HYROYHG�IURP�WKH�;�����SURWRFRO

� /'$3�VHUYHUV�VWRUH�DWWULEXWH�EDVHG�GDWD�IRU

UHDGLQJ�DFFHVV�PRVWO\��QR�WUDQVDFWLRQV��QR

UROOEDFN��LQ�KLHUDUFKLFDO�VWUXFWXUHV

���

/'$3�+LHUDUFK\

GF� �FRP

GF� �SLVRIWZDUH

RX� �3HRSOH RX� �*URXS

XLG� �EPDUVKDO���XLG� �MSDUNHU����FQ� �GHY FQ� �V\VDGPLQ



���

/'$3�3HUIRUPDQFH

� /'$3�FDQ�XVH�GLIIHUHQW�W\SHV�RI�SHUVLVWHQW�VWRUHV

� 0RVW�RI�WKH�WLPH��WKH�HQWULHV�FDQ�EH�FDFKHG�  !�WKH

OLPLWLQJ�UHVRXUFH�LV�XVXDOO\�WKH�&38

� :KHQ�HQWULHV�FDQµW�EH�IXOO\�FDFKHG��WKH�SURFHVVLQJ

WLPH�GHWHULRUDWHV�UDSLGO\��a�����UHSRUWHG�

� 3HUIRUPDQFH�ILJXUHV�IRU�/'$3�VHUYHUV�DUH�QRW

UHDGLO\�DYDLODEOH��H[LVWLQJ�ILJXUHV�DUH�ROGHU��������

� 3HUIRUPDQFH�YDULHV�ZLOGO\�IURP�����UHTXHVWV�VHF

IRU�16'6��WR�����UHTXHVWV�VHF�IRU�1RYHOO�1'6

� 'DWD�UHSRUWHG�IRU�2SHQ/'$3�DUH�ODWHQF\�RI���PVHF

DW�ORDGV�RI�����UHTXHVWV�VHF

���

/RDG�&KDUDFWHUL]DWLRQ

� :DQW�WR�FKDUDFWHUL]H�WKH�ZRUNORDG�IRU�H�

FRPPHUFH�DSSOLFDWLRQV

� :LOO�ORRN�DW

± ZRUNORDG�FKDUDFWHUL]DWLRQ�RI�:HE�7UDIILF

± ZRUNORDG�FKDUDFWHUL]DWLRQ�RI�LQWUDQHWV

± FKDUDFWHUL]DWLRQ�RI�FXVWRPHU�EHKDYLRU

± FKDUDFWHUL]DWLRQ�RI�XVHU�RU�FXVWRPHU�EHKDYLRU�IURP

+773�ORJV

���

/RDG�&KDUDFWHUL]DWLRQ�RI�:HE�7UDIILF

� :LOO�DQDO\]H�ILUVW�LQIRUPDWLRQ�UHWULHYDO�:HE

VHUYHUV

� )LOH�SRSXODULW\�IROORZV�D�=LSI�GLVWULEXWLRQ

� ,Q�D�=LSI�GLVWULEXWLRQ�ILOHV�DUH�UDQNHG��7KH�QXPEHU

RI�DFFHVVHV�3�WR�D�ILOHV�LV�LQYHUVHO\�SURSRUWLRQDO

WR�WKH�UDQN�U��L�H�

3� �N�U

ZKHUH�N�LV�D�FRQVWDQW

� 7KH�UDQN�RI�WKH�PRVW�SRSXODU�SDSHU�LV����WKH

VHFRQG�PRVW�SRSXODU�SDSHU�KDV�UDQN����HWF�

���

([������=LSI�'LVWULEXWLRQ�RI�:HE�5HTXHVWV

7KH�+773�ORJ�RI�D�:HE�VLWH�VKRZV������UHTXHVWV�IRU�ILOHV�GXULQJ�D���PLQXWH�SHULRG�

5HTXHVWV�DUH�GLUHFWHG�DW����GLVWLQFW�ILOHV�

$VVXPLQJ�=LSIµV�/DZ��ZKDW�LV�WKH�HVWLPDWHG�QXPEHU�RI�DFFHVVHV�WR�HDFK�ILOH"

)LOHV�DUH�UDQNHG���WKURXJK�����0RVW�SRSXODU�LV�������

7KH�QXPEHU�RI�DFFHVVHV�WR�HDFK�ILOH�LV�N�U

������ �N��������������������������� ��N���������

N� ����������������� �������

)LOH $FFHVVHV

� ���

� ���

� �����

� ���

���

�� ����



���

+HDY\�7DLOHG�'LVWULEXWLRQV

� (PSLULFDO�VWXGLHV�KDYH�VKRZQ�WKDW�PDQ\

GLVWULEXWLRQV�RI�:HE�UHODWHG�WUDIILF�DUH�KHDY\�

WDLOHG

� $�KHDY\�WDLOHG�GLVWULEXWLRQ�IRU�D�UDQGRP�YDULDEOH�;

LV�D�GLVWULEXWLRQ�ZKHUH

± WKH�SUREDELOLW\�WKDW�;�!�[�GHFUHDVHV�ZLWK�[�-a�IRU�ODUJH

YDOXHV�RI�[�DQG�IRU�����a����

� ,Q�D�KHDY\�WDLOHG�GLVWULEXWLRQ�WKH�SUREDELOLW\�WKDW�D

ODUJH�YDOXH�RFFXUV�LV�VPDOO�EXW�QRQ�QHJOLJLEOH

���

+HDY\�7DLOHG�'LVWULEXWLRQV�RQ�WKH�:HE

� 2Q�WKH�:HE��ZKLOH�PRVW�UHWULHYHG�ILOHV�DUH�VPDOO�

WKHUH�LV�D�QRQ�QHJOLJLEOH�SUREDELOLW\�RI�ODUJH�ILOHV

�LPDJHV��YLGHR�FOLSV�

� )HDWXUHV�WKDW�IROORZ�D�KHDY\�WDLOHG�GLVWULEXWLRQ�LQ

:HE�WUDIILF�DUH

± VL]H�RI�ILOHV�UHTXHVWHG�IURP�:HE�VHUYHUV

± VL]H�RI�ILOHV�UHTXHVWHG�IURP�WKH�HQWLUH�:HE

± QXPEHU�RI�SDJHV�UHTXHVWHG�SHU�VLWH

± UHDGLQJ�WLPH�SHU�SDJH

���

3DUHWR�'LVWULEXWLRQ

� 7KH�3DUHWR�GLVWULEXWLRQ�LV�D�JRRG�H[DPSOH�RI�D

KHDY\�WDLOHG�GLVWULEXWLRQ

� 7KH�FXPXODWLYH�GLVWULEXWLRQ�IXQFWLRQ��&')��LV

JLYHQ�E\

)�[�� �3>;���[@� ������N�[�a a�N�!��

DQG�WKH�WDLO�RI�WKH�GLVWULEXWLRQ�LV�JLYHQ�E\

3>;�!�[@� ��N�[�a

���

([������)LOH�6L]H�'LVWULEXWLRQ��3DUHWR�

7KH�+773�ORJ�IRU�D�ZHEVLWH�ZDV�DQDO\]HG�WR�HVWLPDWH�WKH�VL]H�RI�WKH�ILOHV�UHWULHYHG�

IURP�WKH�VLWH��'HWHUPLQH�ZKHWKHU�WKH�GLVWULEXWLRQ�IROORZV�D�3DUHWR�GLVWULEXWLRQ�RU�QRW�

,I�D�GLVWULEXWLRQ�IROORZV�WKH�3DUHWR�GLVWULEXWLRQ�WKH�ORJ�ORJ�SORW�RI�WKH�WDLO�RI�WKH�

GLVWULEXWLRQ�VKRXOG�EH�D�VWUDLJKW�OLQH

ORJ�3>;�!�[@� ��a ORJ�[���a ORJ�N

7KLV�PHDQV�WKDW�WKH�ORJDULWKP�RI�WKH�WDLO�RI�WKH�GLVWULEXWLRQ�GHFUHDVHV�OLQHDUO\�ZLWK

WKH�ORJDULWKP�RI�WKH�ILOH�VL]H�ZLWK�VORSH��a�

ORJ��[� �ILOH�VL]H�

ORJ�3>ILOHVL]H�!�[@�

��������������������������������������������������������

����

����

����

����

����

����
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���

2EVHUYHG�FKDUDFWHULVWLFV�RI�+773�WUDIILF

� +773�WUDIILF�KDV�EHHQ�VKRZQ�WR�EH�VHOI�VLPLODU�

L�H��VDPH�SDWWHUQV�RI�EXUVWLQHVV�DFURVV�VHYHUDO

WLPH�VFDOHV�UDQJLQJ�IURP�PLFURVHFRQGV�WR

PLQXWHV�

� ����RI�:::�TXHULHV��WR�VHDUFK�HQJLQHV��GR�QRW

XVH�DQ\�%RROHDQ�RU�RWKHU�DGYDQFHG�RSHUDWRUV

� ,Q�FDEOH�PRGHP�HQYLURQPHQWV������RI�WRWDO�VL]H

RI�XQLTXH�ILOHV�UHWULHYHG�LV�GXH�WR�D�IHZ�YHU\�ODUJH

ILOHV�  !�DV�EDQGZLGWK�LQFUHDVHV��XVHUV�DUH�PRUH

ZLOOLQJ�WR�GRZQORDG�DXGLR��YLGHR�  !�KLJKHU

VWUHVV�RQ�VHUYHU�UHVRXUFHV

���

&KDUDFWHUL]LQJ�WKH�G\QDPLF�XVHU�EHKDYLRU

� :H�XVHG�EHIRUH�WKH�&XVWRPHU�%HKDYLRU�0RGHO

*UDSKV��&%0*��WR�VKRZ�KRZ�D�XVHU�DFFHVVHV�WKH

YDULRXV�IXQFWLRQV�RI�DQ�H�FRPPHUFH�VLWH��L�H��ZH

VKRZHG�QDYLJDWLRQDO�SDWWHUQV�RI�XVHU�EHKDYLRU

� 1DYLJDWLRQDO�SDWWHUQV�KDYH���FRPSRQHQWV�

± WUDQVLWLRQDO��KRZ�D�XVHU�PRYHV�IURP�VWDWH�WR�VWDWH��JLYHQ

E\�PDWUL[�RI�WUDQVLWLRQ�SUREDELOLWLHV

± WHPSRUDO��VKRZV�WKH�WLPH�LW�WDNHV�D�XVHU�WR�PRYH�IURP

RQH�VWDWH�WR�DQRWKHU��L�H��VHUYHU�SHUFHLYHG�WKLQN�WLPH

� �6HUYHU�SHUFHLYHG��WKLQN�WLPH�LV�WKH�WLPH�EHWZHHQ

WKH�VHUYHU�ILQLVKLQJ�D�UHTXHVW�DQG�WKH�QH[W�UHTXHVW

VXEPLWWHG�E\�WKH�XVHU

���

%URZVHU�YV��6HUYHU�7KLQN�7LPHV

=V� ���QW���=E

� 6HUYHU�VLGH�WKLQN�WLPH�LV���WLPHV�WKH�QHWZRUN�WLPH

��EURZVHU�VLGH�WKLQN�WLPH

� $�WKLQN�WLPH�FDQ�EH�DVVRFLDWHG�ZLWK�HDFK

WUDQVLWLRQ

W� W� W�
6HUYHU

%URZVHU
QW

5V =V

QW QW=E

���

([WHQGHG�&%0*

� 7KH�H[WHQGHG�&%0*�FDQ�EH�H[SUHVVHG�DV��3�=�

± 3� �>S�L�M@�LV�DQ�Q[Q�PDWUL[�RI�WUDQVLWLRQ�SUREDELOLWLHV

± =� �>]�L�M@�LV�DQ�Q[Q�PDWUL[�RI�DYHUDJH�WKLQN�WLPHV

EHWZHHQ�WKH�VWDWHV�RI�WKH�&%0*

� )RU�DQ\�VWDWH�M�RI�WKH�&%0*

9�M� �S�9�N�S�N�M

� 7KH�DYHUDJH�QXPEHU�RI�YLVLWV�WR�HDFK�VWDWH�FDQ�EH

REWDLQHG�E\�VROYLQJ�WKLV�V\VWHP�RI�HTXDWLRQV

NQRZLQJ�WKDW�9�� �9Q� ����HQWU\�VWDWH�DQG�H[LW

VWDWH�DUH�RQO\�YLVLWHG�RQFH�SHU�VHVVLRQ�

N �

Q��



���

0HWULFV�GHULYHG�IURP�&%0*

� $YHUDJH�VHVVLRQ�OHQJWK

$YHUDJH6HVVLRQ/HQJWK� �S�9�M

Q��

M �

&DOFXODWLRQ�$YHUDJH6HVVLRQ/HQJWK

���

)URP�+773�/RJV�WR�&%0*V

� &XVWRPHU�VHVVLRQV�FDQ�EH�GHULYHG�IURP�+773

ORJV

� :H�ZDQW�WR

± REWDLQ�WKH�&%0*V�WKDW�FKDUDFWHUL]H�FXVWRPHU

LQWHUDFWLRQV

± JURXS�&%0*V�WKDW�DUH�GHULYHG�IURP�VLPLODU�VHVVLRQV

± UHSUHVHQW�HDFK�JURXS�E\�D�&%0*

� *RDO��WR�FKDUDFWHUL]H�WKH�ZRUNORDG�ZLWK�D

PDQDJHDEOH�QXPEHU�RI�&%0*V

���

)URP�+773�/RJV�WR�&%0*V

0HUJH�DQG�)LOWHU

*HW�6HVVLRQV

*HW�&%0*V

+773�/RJV

5HTXHVW�/RJ

6HVVLRQ�/RJ

&%0*����������������������������������������������������������&%0*Q

���

0HUJLQJ�WKH�+773�ORJV

� 0HUJH�DQG�ILOWHU�ORJV�IURP�WKH�+773�VHUYHUV

± GLVFDUG�LUUHOHYDQW�HQWULHV��LPDJH�UHTXHVWV��HUURUV��HWF��

± PHUJH�ORJV�LQWR�VLQJOH�ORJ�EDVHG�RQ�WLPHVWDPS��XVH

FORFN�V\QFKURQL]DWLRQ�VHUYLFHV�

� 2XWSXW�LV�UHTXHVW�ORJ�/�FRQVLVWLQJ�RI�WXSOHV��X�U�W�[�

± 8VHU,'��X���LGHQWLILHG�YLD�FRRNLHV��DXWKHQWLFDWLRQ

PHFKDQLVPV��HWF��

± 5HTXHVW7\SH��U���H�J��*(7�RQ�KRPH�SDJH��UHTXHVW�WR

H[HFXWH�VHDUFK��VHOHFWLRQ�RI�UHVXOW�RI�VHDUFK��&*,��HWF��

± 5HTXHVW7LPH��W���WLPHVWDPS�RI�DUULYDO�DW�VLWH�

± ([HF7LPH��[���H[HFXWLRQ�WLPH��XVXDOO\�QRW�SURYLGHG�E\

+773�ORJ��EXW�FDQ�EH�REWDLQHG�E\�FRQILJXULQJ�VHUYHU�



���

([WUDFWLQJ�WKH�6HVVLRQV

� 6HFRQG�VWHS�WDNHV�DV�LQSXW�WKH�UHTXHVW�ORJ�/�DQG

JHQHUDWHV�WKH�VHVVLRQ�ORJ�6

� 6WUXFWXUH�RI�WKH�VHVVLRQ�ORJ�6�

± HDFK�HQWU\�LQ�WKH�VHVVLRQ�ORJ�FRQVLVWV�RI�D�WXSOH��&N�:N�

± &N� �>FLM@�LV�DQ�Q[Q�PDWUL[�RI�WUDQVLWLRQ�FRXQWV�EHWZHHQ

VWDWHV�L�DQG�M�RI�WKH�&%0*�IRU�RQH�VHVVLRQ

± :N� �>ZLM@�LV�DQ�Q[Q�PDWUL[�RI�DFFXPXODWHG�WKLQN�WLPHV

EHWZHHQ�VWDWHV�L�DQG�M�RI�WKH�&%0*�IRU�RQH�VHVVLRQ

± ([DPSOH��EHWZHHQ�VWDWHV�V�DQG�W�WKHUH�ZHUH���WUDQVLWLRQV

DQG�WKH�WKLQN�WLPHV�ZHUH����VHF�����VHF��DQG����VHF�

UHVSHFWLYHO\�

  !�FV�W� �� ZV�W� �������������� �����VHF

���

$OJRULWKP�*HW6HVVLRQV

�� 6RUW�WKH�UHTXHVW�ORJ�/�E\�8VHU,'�DQG�5HTXHVW7LPH��5HVXOW�LV�VRUWHG�ORJ�

FRQWDLQLQJ�VXEVHTXHQFHV�IRU�HDFK�XVHU�

�� %UHDN�XS�DOO�WKH�UHTXHVWV�RI�D�XVHU�LQWR�VHVVLRQV�

$�VLQJOH�XVHU�PD\�KDYH�YLVLWHG�WKH�VLWH�UHSHDWHGO\��%\�JLYLQJ�D�FHUWDLQ

WLPH�WKUHVKROG��UHTXHVWV�DUH�VHSDUDWHG�LQWR�GLIIHUHQW�VHVVLRQV

�� )RU�HDFK�VHVVLRQ�UHSHDW

LQLWLDOL]H�PDWUL[�&>L�M@�DQG�:>L�M@�WR�FHUR

)RU�N� ����WR�4�GR

��������%HJLQ

&>U�N�����UN@���&>U�N�����UN@�����

:>U�N�����UN@���:>U�N�����UN@����WN���W�N�����[�N����

��������(QG�

&>U4���Q@������^WUDQVLWLRQ�WR�WKH�([LW�VWDWH`

���

3UHFDXWLRQV�ZKHQ�XVLQJ�+773�ORJV

� PVHF�SUHFLVLRQ�PD\�QRW�EH�H[DFW�HQRXJK�  !

$SDFKH�VHUYHU�FDQ�EH�FRQILJXUHG�WR�JLYH�D�PRUH

SUHFLVH�WLPHVWDPS

� &OHDQ�ORJ�IURP�FUDZOHU�DFWLYLW\��UHFRUG�EURZVHU�LG

LQ�WKH�ORJ��PD\�KDYH�WR�XVH�H[WHQGHG�ORJ�IRUPDW�

���

*HW&%0*�$OJRULWKP

*RDO��WR�JHQHUDWH�D�V\QWKHWLF�ZRUNORDG�FRQVLVWLQJ

RI�D�IHZ�W\SLFDO�&%0*V

,QSXW��VHVVLRQ�ORJ�6

2XWSXW��VHW�RI�&%0*V�JLYHQ�HDFK�E\��3�=��DQG�WKH

DUULYDO�UDWH�l

$SSURDFK��N�PHDQV�FOXVWHULQJ�DOJRULWKP



���

N�PHDQV�&OXVWHULQJ�$OJRULWKP

6HOHFW�N�SRLQWV�LQ�WKH�VSDFH�RI�SRLQWV��7KH�VHOHFWHG�SRLQWV�DFW�DV�LQLWLDO�HVWLPDWH�

RI�WKH�FHQWURLGV�RI�HDFK�FOXVWHU

3RLQWV�LQ�WKLV�FDVH�DUH�VHVVLRQV�FKDUDFWHUL]HG�E\��&�:���ZKHUH�&� �>FL�M@�LV�DQ�

Q�[�Q�PDWUL[�RI�WUDQVLWLRQ�FRXQWV�EHWZHHQ�VWDWHV�L�DQG�M��DQG�:� �>ZL�M@�LV�WKH�Q�[�Q

PDWUL[�RI�DFFXPXODWHG�WKLQN�WLPHV�EHWZHHQ�VWDWHV�L�DQG�M�

$OO�WKH�UHPDLQLQJ�SRLQWV�DUH�DOORFDWHG�WR�WKH�FOXVWHU�ZLWK�WKH�QHDUHVW�FHQWURLG�  !

0XVW�GHILQH�VRPH�PHWULF�IRU�GLVWDQFH�EHWZHHQ�SRLQWV��VHVVLRQV��

$VVXPH�WKDW�VHVVLRQ�ORJ�6�FRQVLVWV�RI�0�³SRLQWV³�;P� ��&P���:P��ZLWK�P� �������0

7KH�GLVWDQFH�EHWZHHQ�WZR�SRLQWV��VHVVLRQV��LV�EDVHG�RQ�WUDQVLWLRQ�FRXQW�RQO\�

G�;D�;E� S S��&D>L�M@���&E>L�M@��
�

L ��M �

Q����Q

���

N�PHDQV�&OXVWHULQJ�$OJRULWKP��FRQW��

$W�DQ\�SRLQW�LQ�WLPH�RI�WKH�H[HFXWLRQ�RI�WKH�N�PHDQV�DOJRULWKP�WKHUH�DUH�N�FHQWURLGV�

$OJRULWKP�PXVW�NHHS�WUDFN�RI�QXPEHU�RI�SRLQWV�V�N��UHSUHVHQWHG�E\�WKH�NWK�FHQWURLG�

(DFK�WLPH�D�QHZ�SRLQW�LV�DGGHG�WR�D�FHQWURLG��WKH�PDWULFHV��&�:��RI�WKH�FHQWURLG�PXVW

EH�UHFRPSXWHG�

$GG�;P� ��&P���:P��WR�WKH�N
WK�FHQWURLG�UHSUHVHQWHG�E\��&�:���7KH�QHZ�FHQWURLG�ZLOO

KDYH�WKH�QHZ�PDWULFHV��&¶�:¶�

&µ�>L�M@� 
V�N��&>L�M@���&P>L�M@

V�N�����

:µ�>L�M@� 
V�N��:>L�M@���:P>L�M@

V�N�����

���

N�PHDQV�&OXVWHULQJ�$OJRULWKP��FRQW��

2QFH�DOO�WKH�FOXVWHUV�KDYH�EHHQ�REWDLQHG��WKH�PDWULFHV�3�DQG�=�IRU�HDFK�FOXVWHU

FDQ�EH�GHULYHG

S�L�M� �&>L�M@����S &>L�N@
N �

Q

]�L�M� �:>L�M@���&>L�M@

7KH�DUULYDO�UDWH l N
V�RI�VHVVLRQV�UHSUHVHQWHG�E\�WKH�&%0*�RI�FOXVWHU�N�LV

l N
V� ��V�N����7

7�LV�WKH�WLPH�LQWHUYDO�GXULQJ�ZKLFK�WKH�UHTXHVW�ORJ�/�ZDV�REWDLQHG

���

([�������'HULYDWLRQ�RI�&%0*V

&RQVLGHU�D�ERRN�VWRUH�VLWH�ZLWK�WKH�VWDWLF�&%0*�JLYHQ�EHORZ�

(QWU\�

6HDUFK

%URZVH

3D\ $GG�&DUW 6HOHFW

�

�

�

���

���
���

���

���

���

������
���

���

���

���

���

���
���

7KH�+773�ORJ�ZLWK���������UHTXHVWV�ZDV�DQDO\]HG�DQG��������VHVVLRQV�ZHUH

JHQHUDWHG�

$IWHU�UXQQLQJ�WKH�N�PHDQV�FOXVWHULQJ�DOJRULWKP�RQ�WKH��������VHVVLRQV�ZLWK�N� ��

WKH�IROORZLQJ�WDEOH�ZDV�REWDLQHG�



���

([�������'HULYDWLRQ�RI�&%0*V��FRQW��

&OXVWHU� � � � � � �

��RI�VHVVLRQV ����� ���� ���� ���� ��� ���

%9�5DWLR���� ����� ����� ����� ��� ��� ���

6HVVLRQ�/HQJWK ����� �� �� �� �� ��

9D���� �� �� �� �� �� ��

9E���9V ��� ����� ���� �� �� �� ��

���&OXVWHU���FRPSULVHV��������RI�DOO�VHVVLRQV

���%9�LV�WKH�EX\�YLVLW�UDWLR�UHSUHVHQWLQJ�WKH�FXVWRPHUV�ZKR�HQG�XS�EX\LQJ�GXULQJ

����D�YLVLW�WR�WKH�VWRUH

���6HVVLRQ�OHQJWK�LV�WKH�DYHUDJH�QXPEHU�RI�VKRSSHU�RSHUDWLRQV�UHTXHVWHG�SHU�YLVLW

���9D�LV�WKH�UDWLR�RI�$GG7R6KRSSLQJ&DUW���9LVLW�UDWLR�

���9E���9V�LV�WKH�QXPEHU�RI�EURZVH�DQG�VHDUFK�RSHUDWLRQV�SHU�VHVVLRQ�LQ�HDFK�

����FOXVWHU�

���

&OXVWHULQJ�DOWHUQDWLYHV

� 7KHUH�H[LVW�GLIIHUHQW�DSSURDFKHV�WR�FOXVWHULQJ

± FOXVWHULQJ�RQ�WKH�ZKROH�ORJ

± SDUWLWLRQ�ILUVW�E\�VRPH�FULWHULRQ��H�J��YLVLWV�UHVXOWLQJ�LQ

VDOHV���WKHQ�FOXVWHU�HDFK�SDUWLWLRQ�VHSDUDWHO\

� 'LIIHUHQW�NLQG�RI�LQIRUPDWLRQ�FDQ�EH�H[WUDFWHG

IURP�WKH�YDULRXV�FOXVWHULQJ�DSSURDFKHV

� $Q�LPSRUWDQW�LVVXH�LV��+RZ�PDQ\�FOXVWHUV

FKDUDFWHUL]H�WKH�ZRUNORDG�DFFXUDWHO\"

���

6HOHFWLQJ�WKH�QXPEHU�RI�FOXVWHUV

� 7R�GHWHUPLQH�WKH�EHVW�QXPEHU�RI�FOXVWHUV�

DQDO\]H�WKH�FRHIILFLHQW�RI�YDULDWLRQ�&9

� &9�LV�WKH�UDWLR�EHWZHHQ�WKH�DYHUDJH�DQG�WKH

VWDQGDUG�GHYLDWLRQ

� *RDO�

± WR�PLQLPL]H�WKH�LQWUDFOXVWHU�&9��WKH�GLVWDQFH�EHWZHHQ

SRLQWV�RI�D�FOXVWHU�DQG�WKH�FOXVWHU�FHQWURLG�

± WR�PD[LPL]H�LQWHUFOXVWHU�&9

± WR�DFKLHYH�WKH�DERYH�ZLWK�D�VPDOO�QXPEHU�RI�FOXVWHUV

  !�ILQG�WKH�VPDOOHVW�QXPEHU�RI�FOXVWHUV�ZKHUH�WKH

UDWLR�&9LQWUD�&9LQWHU�GRHV�QRW�FKDQJH�VLJQLILFDQWO\

���

(;������9DULDWLRQ�RI�&9LQWUD���&9LQWHU

�)LJXUH�LV�URXJK�UHQGHULQJ�RI�GDWD�IURP�0HQDVFH�HW�DO��$&0�&RQI��2Q�(�FRPPHUFH����

�������������������������������������������������������������������������������

���

�

���

���

���

b&9� �&9LQWUD���&9LQWHU

b&9

1XPEHU�RI

FOXVWHUV

&9LQWUD

&9LQWHU

b&9

&XW�RII�DW�N �



���

([WUDFWLQJ�&XVWRPHU�9LVLW�0RGHOV�IURP�+773�/RJV

� 7KH�&90�LV�D�FRDUVHU�FKDUDFWHUL]DWLRQ�RI�WKH

ZRUNORDG

� &90�LQGLFDWHV�SHU�VHVVLRQ�WKH�QXPEHU�RI�YLVLWV

WR�HDFK�VWDWH

� $V�ZLWK�WKH�&%0*��WKH�LQGLYLGXDO�VHVVLRQV

VKRXOG�EH�FOXVWHUHG

� 7KH�GLVWDQFH�PHWULF�ZKHQ�GHULYLQJ�&90V�LV�WKH

GLVWDQFH�EHWZHHQ�WZR�YLVLW�UDWLR�YHFWRUV

G9D�9E� �������S���9L
D���9L

E��

L �

Q��

���

$OJRULWKP�*HW&906HVVLRQV

�� 6RUW�WKH�UHTXHVW�ORJ�/�E\�8VHU,'�DQG�5HTXHVW7LPH��5HVXOW�LV�VRUWHG�ORJ�

FRQWDLQLQJ�VXEVHTXHQFHV�IRU�HDFK�XVHU�

�� %UHDN�XS�DOO�WKH�UHTXHVWV�RI�D�XVHU�LQWR�VHVVLRQV�

$�VLQJOH�XVHU�PD\�KDYH�YLVLWHG�WKH�VLWH�UHSHDWHGO\��%\�JLYLQJ�D�FHUWDLQ

WLPH�WKUHVKROG��UHTXHVWV�DUH�VHSDUDWHG�LQWR�GLIIHUHQW�VHVVLRQV

�� )RU�HDFK�VHVVLRQ�UHSHDW

LQLWLDOL]H�9L�WR�FHUR�IRU�DOO�L� ���������Q��

9���9Q�������LQLWLDO�DQG�ILQDO�VWDWH�DUH�YLVLWHG�RQFH�

)RU�N� ����WR�4�GR

9UN��9UN�����

���

([������&90

6HVVLRQ 9EURZVH �9VHDUFK 9DGG 9VHOHFW 9SD\

� � �� � � �

� �� �� � �� �

� � � � � �

� �� �� � �� �

� �� � � � �

� � �� � � �

� � �� � � �

� �� �� � �� �

� � � � � �

�� � �� � � �

�� �� �� � �� �

�� � � � � �

&OXVWHU 9% 96 9$ 96 93

� ����� ����� ����� ��� �����

� ����� ����� ��� ����� ���

� ���� ����� ��� ��� ���

� ����� ����� ��� ����� ����

� ��� ��� ���� ��� ����

���

(�&RPPHUFH�%HQFKPDUNV

� %HQFKPDUNV�VHUYH�WKH�SXUSRVH�RI�SURYLGLQJ�D

VWDQGDUGL]HG�FRPSDULVRQ�DFURVV�SODWIRUPV

� 9DULRXV�EHQFKPDUNV�DUH�HPHUJLQJ�IRU�H�FRPPHUFH

± 73&�:��7UDQVDFWLRQ�3URFHVVLQJ�&RXQFLO�

� SXEOLFDWLRQ�GDWH�RI�VSHFLILFDWLRQ��)HE������

� %�&�:HE�FRPPHUFH�VFHQDULR

� LQWHQGV�WR�VWUHVV�WKH�ZKROH�V\VWHP��KHDY\�'%�ORDG

± (FSHUI��6XQ�0LFURV\VWHPV�

� SXEOLFDWLRQ�GDWH�RI�VSHFLILFDWLRQ��0D\�����

� PDQXIDFWXULQJ��VXSSO\�FKDLQ�PDQDJHPHQW��RUGHU�LQYHQWRU\

� LQWHQGV�WR�VWUHVV�WKH�(-%�EDVHG�DSSOLFDWLRQ�VHUYHU��WULHV�WR

GHHPSKDVL]H�'%06�SHUIRUPDQFH



���

73&�:

� %HQFKPDUN�EDVHG�RQ�DPD]RQ�FRP�EXVLQHVV

PRGHO��DOWKRXJK�VSHF��FODLPV�WKDW�QR�SDUWLFXODU

LQGXVWU\�LV�DGGUHVVHG����

� %HQFKPDUN�LQFOXGHV�PL[�RI

± VWDWLF�FRQWHQW��PDLQO\�LPDJHV�

± G\QDPLF�FRQWHQW

� '\QDPLF�FRQWHQW�GHULYHG�IURP�'%�GLVWLQJXLVKHV

73&�:�IURP�RWKHU�H�FRPPHUFH�EHQFKPDUNV

� 73&�:�UHTXLUHV�VHFXUH�WUDQVDFWLRQV��66/�9��

IRU�D�VXEVHW�RI�WKH�LQWHUDFWLRQV

���

'LDJUDP�RI�ZKROH�V\VWHP

Q

QV

5HPRWH
%URZVHU
(PXODWRU

5%(

5HPRWH
%URZVHU
(PXODWRU

5%(

:HE�2EMHFW
6WRUDJH

$SSOLFDWLRQ
6HUYHU

$SSOLFDWLRQ
'DWDEDVH

&*,�
,6$3,�

HWF�

$SSOLFDWLRQ
7UDQVDFWLRQV

+773
6HUYHU

:HE�2EMHFW
6WRUDJH

3D\PHQW
*DWHZD\
(PXODWRU

3*( 687

1HWZRUN

���

0HWULFV�RI�73&�:

� 7KH�PHWULFV�XVHG�LQ�UHSRUWLQJ�73&�:�UHVXOWV�DUH�

± SHUIRUPDQFH��:HE�,QWHUDFWLRQV�SHU�6HFRQG���:,36�

± SULFH�SHUIRUPDQFH������:,36�

± GDWH�RI�V\VWHP�DYDLODELOLW\

� 3HUIRUPDQFH�LV�UHSRUWHG�ZLWK�WKUHH�VXEPHWULFV
GHULYHG�IURP�GLIIHUHQW�WUDIILF�PL[HV

± :HE�,QWHUDFWLRQV�SHU�6HFRQG��:,36���SULPDU\�PHWULF�

± +HDY\�EURZVH�WUDIILF��:,36E���XVHV�GLIIHUHQW�ORDG�PL[�

± +HDY\�RUGHULQJ��:,36R�

� /RDGV�IRU�JHQHUDWLQJ�WKH���PHWULFV�ZHUH
SURGXFHG�DQDO\]LQJ�UHDO�H�FRPPHUFH�VLWHV

���

6FDOH�RI�73&�:

� 73&�:�GHILQHV���VFDOHV��������WR������������

� %HQFKPDUNV�IRU�RQO\���VFDOHV�KDYH�EHHQ�SURGXFHG

± �������LWHPV��VPDOO�VFDOH�

± ��������LWHPV��³ODUJH³�VFDOH�

� $�ODUJHU�LWHP�FRXQW�DOVR�LPSOLHV�D�ODUJHU�FXVWRPHU

EDVH

� 7KH�VFDOH�KDV�DQ�LPSDFW�RQ�WKH�'%�VL]H�DQG�RQ�WKH

WUDIILF��DQG�RQ�FRVW�RI�SODWIRUP�

� %HQFKPDUN�VSRQVRUV�PXVW�GHFLGH�ZKHWKHU�WKH\

ZDQW�WR�GHPRQVWUDWH�KLJKHVW�WKURXJKSXW��XVXDOO\�DW

KLJK�FRVW��RU�ORZHU�WKURXJKSXW�DW�DIIRUGDEOH�SULFHV



���

73&�:�$SSOLFDWLRQ�FRGH

� $SSOLFDWLRQ�FRGH�IRU�73&�:�PD\�HLWKHU�EH

± FXVWRP�FRGH

± FRPPHUFLDOO\�DYDLODEOH�H�FRPPHUFH�SDFNDJHV

� 1R�ODQJXDJH�LV�VSHFLILHG�IRU�DSSOLFDWLRQ�FRGH�  !

VXEPLWWHG�EHQFKPDUNV�XVHG�&�LQVWHDG�RI�-DYD

� (QWLUH�V\VWHP�PXVW�GLVSOD\�IXOO�$&,'�SURSHUWLHV

� 7KH�HOHFWURQLF�FRPPHUFH�IXQFWLRQ�PXVW�LQFOXGH�DW

D�PLQLPXP

± 66/��VKRSSLQJ�FDUW��FUHGLW�FDUG�YHULILFDWLRQ��VHFXUH�RQ�

OLQH�SD\PHQW�DXWKRUL]DWLRQ

���

&RPSRQHQWV

� 0DLQ�FRPSRQHQWV�RI�687��V\VWHP�XQGHU�WHVW��DUH�

± :HE�VHUYHU�V�

± DSSOLFDWLRQ�VHUYHU�V�

± FRPPXQLFDWLRQ�LQWHUIDFH�V�

± '%�VHUYHU�V�

� $GGLWLRQDO�FRPSRQHQWV�WKDW�PD\�EH�LQFOXGHG�DUH�

± ORDG�EDODQFHUV

± :HE�FDFKHV

± LQGH[�RU�GLUHFWRU\�VHUYHUV

� $OO�GHILQHG�FRPSRQHQWV�PXVW�EH�FRPPHUFLDOO\

DYDLODEOH

���

%HQFKPDUN�LVVXHV

� 0RVW�RI�WKH�:HE�LQWHUDFWLRQV�UHVXOW�LQ�VRPH�NLQG

RI�GDWDEDVH�DFFHVV

± '%�VHUYHU�LV�RQH�RI�WKH�PRVW�VWUHVVHG�FRPSRQHQWV

± '%�GHVLJQ�DQG�TXHU\�IRUPXODWLRQ�LV�HVVHQWLDO

± WR�GHHPSKDVL]H�'%�XWLOL]DWLRQ��RU�UHGXFH�'%

ZRUNORDG��WKH�VSHFLILFDWLRQ�DOORZV�WKH�XVH�RI

FRPPHUFLDOO\�DYDLODEOH

� LQGH[�VHUYHUV

� :HE�FDFKH�SURGXFWV�DQG�FDFKLQJ�RI�G\QDPLF�FRQWHQW�XS�WR���

VHFV

� PXOWLSOH[LQJ��URXWLQJ�DQG�ORDG�EDODQFLQJ

���
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:HE�,QWHUDFWLRQV�DQG�:RUNORDG�3URILOH

� &XVWRPHU�UHJLVWUDWLRQ�DQG�ORJLQ

� $�VKRSSLQJ�FDUW�GDWD�VWUXFWXUH�PXVW�EH�PDLQWDLQHG

WKURXJKRXW�HDFK�VKRSSLQJ�VHVVLRQ

� $�:HE�VHUYHU�DFFHVV�ORJ�PXVW�EH�PDLQWDLQHG

� 3URPRWLRQDO�LWHPV�PXVW�EH�GLVSOD\HG

� %HVW�6HOOHUV�E\�WRSLF�PXVW�EH�G\QDPLFDOO\�GHULYHG

� 6HDUFK�DQG�EURZVH�IXQFWLRQDOLW\�PXVW�EH�SURYLGHG

� 2UGHU�VWDWXV�LQIRUPDWLRQ�PXVW�EH�DYDLODEOH

� %X\�UHTXHVW�DQG�EX\�FRQILUPDWLRQ�IXQFWLRQV�H[LVW

� 0DLQWHQDQFH�IXQFWLRQV��H�J��SULFH�FKDQJHV�

���

%HQFKPDUNµV�KRPH�SDJH

���

&XVWRPHU�5HJLVWUDWLRQ�3DJH

���

%X\�5HTXHVW�3DJH
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6HDUFK�5HTXHVW�DQG�6HDUFK�5HVXOW

���

1HZ�3URGXFWV�E\�6XEMHFW

���

%HVW�6HOOHUV�E\�6XEMHFW

���

3URGXFW�'HWDLO�3DJH
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$GPLQ�5HTXHVW�3DJH

���

$GPLQ�&RQILUP�3DJH

���

:HE�3DJH�&RQVLVWHQF\

� $Q\�XSGDWH�WUDQVDFWLRQ�PXVW�EH�UHIOHFWHG�ZLWK

FRQVLVWHQF\�LQ�VXEVHTXHQW�ZHE�SDJHV�UHWXUQHG

WR�WKH�EURZVHU

���

0L[�RI�:HE�,QWHUDFWLRQV

:HE�,QWHUDFWLRQ %URZVLQJ�0L[

�:,36E�

6KRSSLQJ

0L[��:,36�

2UGHULQJ�0L[

�:,36R�

%URZVH ���� ���� ����

+RPH ������� ������� ������

1HZ�3URGXFWV ������� ������ ������

%HVW�6HOOHUV ������� ������ ������

3URGXFW�'HWDLO ������� ������� �������

6HDUFK�5HTXHVW ������� ������� �������

6HDUFK�5HVXOWV ������� ������� �������

2UGHU ��� ���� ����

6KRSSLQJ�&DUW ������ ������� �������

&XVWRPHU�5HJLVWUDWLRQ ������ ������ �������

%X\�5HTXHVW ������ ������ �������

%X\�&RQILUP ������ ������ �������

2UGHU�,QTXLU\ ������ ������ ������

2UGHU�'LVSOD\ ������ ������ ������

$GPLQ�5HTXHVW ������ ������ ������

$GPLQ�&RQILUP ������ ������ ������
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,QLWLDO��VPDOO��FRQILJXUDWLRQ

7DEOH�1DPH &DUGLQDOLW\

�LQ�URZV�

7\SLFDO�5RZ

/HQJWK��LQ�E\WHV�

7\SLFDO�7DEOH

6L]H��LQ�E\WHV�
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&28175< �� �� �����N

$''5(66 ��
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1RWH����7KH�W\SLFDO�URZ�OHQJWKV�DQG �WDEOH�VL]HV�JLYHQ�DERYH�DUH�H[DPSOHV�RI�ZKDW�FRXOG

UHVXOW�IURP�DQ�LPSOHPHQWDWLRQ��7KH\�DUH�QRW�UHTXLUHPHQWV��7KH\�GR�QRW�LQFOXGH�VWRUDJH�DQG

DFFHVV�RYHUKHDG V�

1RWH����25'(5B/,1(�FDUG LQDOLW\�ZLOO�YDU\�VOLJKWO\�GXH�WR�WKH�UDQG RP�QXPEHU�RI�URZV

JHQHUDWHG �SHU�RUGHU�DV�VSHFLILHG �LQ�FODXVH��������&DUG LQDOLW\�PXVW�PHHW�D�PLQLPXP

UHTXLUHPHQW�RI������WLPHV�WKH�QXPEHU�RI�URZV�LQ�WKH�25'(5�WDEOH�

���

66/

� 73&�:�VSHFLILHV�WKH�XVH�RI�66/�9��IRU�VRPH

LQWHUDFWLRQV

� 7KH�VSHFLILFDWLRQ�GRHV�QRW�SUHVFULEH�KRZ

HQFU\SWLRQ�LV�DFFRPSOLVKHG��L�H��ZKHWKHU

± HQFU\SWLRQ�LV�GRQH�E\�WKH�:HE�VHUYHU�LQ�6:

± HQFU\SWLRQ�LV�DFFRPSOLVKHG�E\�VSHFLDOL]HG�+:

� 7KH�VSRQVRU�RI�WKH�EHQFKPDUN�PXVW�ZHLJK�WKHVH

LVVXHV�EDVHG�RQ�FRVW�SHUIRUPDQFH

���

3HUIRUPDQFH�5HTXLUHPHQWV

� :HE�,QWHUDFWLRQ�5HVSRQVH�7LPH

� 'XULQJ�WKH�PHDVXUHPHQW�LQWHUYDO��DW�OHDVW�����RI

ZHE�LQWHUDFWLRQV�RI�HDFK�W\SH�PXVW�KDYH�D�:,57

EHWWHU�WKDQ�WKH�RQH�VSHFLILHG�EHORZ
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5HSRUWLQJ�'HWDLOV

� $OO�PHDVXUHPHQWV�PXVW�EH
± PDGH�LQ�VWHDG\�VWDWH�

± PXVW�EH�UHSURGXFLEOH�

± PXVW�UXQ�GXULQJ�DQ�XQLQWHUUXSWHG��SHULRG�RI�DW�OHDVW����PLQ

� 5HSRUWLQJ�GHWDLOV
± )UHTXHQF\�GLVWULEXWLRQ�RI�:,57�RI�DOO�ZHE�LQWHUDFWLRQV

± JUDSK�RI�PHDVXUHG�WKURXJKSXW�YV��HODSVHG�WLPH

± &38�XWLOL]DWLRQ

± PHPRU\�XWLOL]DWLRQ

± SDJH�VZDS�DFWLYLW\

± GDWDEDVH�,�2�DFWLYLW\

± V\VWHP�,�2�DFWLYLW\

± :HE�VHUYHU�VWDWLVWLFV
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2SWLRQDO�6WDWLVWLFV�DQG�2YHUORDG�5XQ

� 2SWLRQDO�VWDWLVWLFV�LQFOXGH

± EUHDNRXW�RI�&38�EXV\�E\�NH\��VWDWH��6:�FRPS��HWF�

± EUHDNRXW�RI�WUXH�&38�LGOH�DQG�ZDLW�IRU�,�2

± TXHXH�VWDWLVWLFV

± SDJH�VZDS�EUHDNRXW�RYHU�VSHFLILF�GHYLFHV�LQFO��6HUYLFH

WLPHV

± ZHE�FDFKH�KLW�UDWHV

± XWLOL]DWLRQ�DQG�FRQWHQWLRQ�IRU�,�2�FRPSRQHQWV��HWF��HWF�

� 2YHUORDG�UXQ�LV�UHTXLUHG�WR�VKRZ�KRZ�WKH�V\VWHP

ZLOO�EHKDYH�XQGHU�H[FHSWLRQDOO\�KLJK�ORDG

���

&RVW�RI�%HQFKPDUN

� &RVW�IRU�SURGXFLQJ�D�73&�:�EHQFKPDUN�LV
FRQVLGHUDEOH��GLIILFXOW�IRU�VPDOO�FRPSDQLHV�

� 0HPEHUV�RI�73&�DUH�ODUJH�FRUSRUDWLRQV

� &RVW�RI�SODWIRUP�PXVW�LQFOXGH�DOO�VSHFLILHG
FRPSRQHQWV�SOXV�RQH�\HDU�RI�VXSSRUW

± VPDOO�VFDOH���������������������

± ODUJH�VFDOH������������������������

± ��\HDU�FRVW�RI�RZQHUVKLS��H[FOXGLQJ�GHYHORSPHQW�FRVW
RI�DSSOLFDWLRQ�FRGH��IRU�,%0µV�VPDOO�VFDOH�1HWILQLW\
EHQFKPDUN�LV������������

± FRVWV�XVHG�LQ�SULFLQJ�PD\�QRW�LQFOXGH�GLVFRXQWV�QRW
JHQHUDOO\�DYDLODEOH

���

6XEPLVVLRQ��5HYLHZ�DQG�$SSHDOV

� 6SRQVRU�RI�D�EHQFKPDUN�PXVW�VXEPLW�IXOO

GLVFORVXUH�RI�DOO�FRVWV�DQG�LPSOHPHQWDWLRQ�GHWDLOV

± FODULILFDWLRQ�RI�ZRUGLQJ�VXEPLWWHG�WR�DQG�UHVROYHG�E\

7HFKQLFDO�$GYLVRU\�%RDUG

± EDVHG�RQ�FODULILFDWLRQV�UHTXHVWHG�E\�VSRQVRUV��7$%

PD\�PRGLI\�WKH�VSHFLILFDWLRQ

� 6XEPLVVLRQV�PD\�EH�FKDOOHQJHG��FKDOOHQJHV�DUH

UHVROYHG�E\�WKH�7$%

���

5HFRPPHQGHG�5HDGLQJ�IRU�WKH�&RXUVH

� 0HQDVFp��'DQLHO�$���$OPHLGD��9LUJLOLR�$��)��

³6FDOLQJ�IRU�(�%XVLQHVV��7HFKQRORJLHV��0RGHOV�

3HUIRUPDQFH��DQG�&DSDFLW\�3ODQQLQJ´��3UHQWLFH�+DOO

375��������ZZZ�FV�JPX�HGX�aPHQDVFH�HERRN

� 0HQDVFp��'DQLHO�$���$OPHLGD��9LUJLOLR�$��)��

³&DSDFLW\�3ODQQLQJ�IRU�:HE�3HUIURPDQFH��0HWULFV�

0RGHOV��	�0HWKRGV´��3UHQWLFH�+DOO�375�������

ZZZ�FV�JPX�HGX�aPHQDVFH�ZHEERRN�

� .DODNRWD��5DYL��:KLQVWRQ��$QGUHZ�%���³(OHFWURQLF

&RPPHUFH���$�0DQDJHU¶V�*XLGH´��$GGLVRQ�:HVOH\�

�����
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5HFRPPHQGHG�5HDGLQJ�IRU�WKH�&RXUVH

� %RXFKHU��.DULQ��DQG�.DW]��)LPD��³(VVHQWLDO�*XLGH

WR�2EMHFW�0RQLWRUV³��:LOH\������

ZZZ�ZLOH\�FRP�FRPSERRNV�ERXFKHU

� &LOLD��0���/LHELJ��&���%XFKPDQQ��$��

³0HWDDXFWLRQV����´��:(&:,6�����

� &DUGHOLQL��9���&RODMDQQL��0���<X��3���³'\QDPLF

/RDG�%DODQFLQJ�RQ�:HE�6HUYHU�6\VWHPV´��,(((

,QWHUQHW�&RPSXWLQJ��0D\�-XQH������

� /RRVOH\��&���'RXJODV��)���³+LJK�3HUIRUPDQFH

&OLHQW�6HUYHU´��-RKQ�:LOH\�������

���

5HFRPPHQGHG�5HDGLQJ�IRU�WKH�&RXUVH

� )UDQNV��*���+XEEDUG��$���0DMXPGDU��6���3HWULX�

'���5ROLD��-���:RRGVLGH��&�0���Ä$�7RROVHW�IRU

3HUIRUPDQFH�(QJLQHHULQJ�DQG�6RIWZDUH�'HVLJQ

RI�&OLHQW�6HUYHU�6\VWHPV³��3HUIRUPDQFH

(YDOXDWLRQ�-���YRO������QR�������������SS���������

� 5ROLD��-�$���6HYFLN��.�&���Ä7KH�0HWKRG�RI�/D\HUV³�

,(((�7UDQV��6:�(QJ���YRO�����QR����������

� $SRVWRORSRXORV��*���3HULV��9���6DKD��'��

Ä7UDQVSRUW�/D\HU�6HFXULW\��+RZ�PXFK�GRHV�LW

UHDOO\�FRVW"³��3URF��,(((�,QIRFRP���

���

5HFRPPHQGHG�5HDGLQJ�IRU�WKH�&RXUVH

� 6(7��Ä7KH�6(7�6WDQGDUG�7HFKQLFDO

6SHFLILFDWLRQ³��ZZZ�VHWFR�RUJ�GRZQORDG�KWPO

� 3LWNRZ��-��(���Ä6XPPDU\�RI�:::

&KDUDFWHUL]DWLRQ³��3URF��:RUOG�:LGH�:HE�&RQI��

������-DQ��������SS�������

� :DQJ��;���6FKXO]ULQH��+���.DQGOXU��'���9HUPD��'��

Ä0HDVXUHPHQW�DQG�$QDO\VLV�RI�/'$3

3HUIRUPDQFH³

� ZZZ�WFS�RUJ


