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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV���� ������&�&RXUFRXEHWLV

3UHOXGH

l 0DMRU�VRXUFHV�RI�LQVSLUDWLRQ�DQG�FROODERUDWLRQ

n $&76�SURMHFW�&$�K0$1��&KDUJLQJ�DQG�$FFRXQWLQJ�IRU

0XOWLVHUYLFH�1HWZRUNV�

n ,1'(;�SURMHFW��8&�%HUNHOH\�

n )��.HOO\��5��:HEHU��3��9DUDL\D��*��6WDPRXOLV��9��6LULV
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6RPH�WKRXJKWV���

l :KDW�LV�GLIIHUHQW�LQ�SULFLQJ�QHWZRUN�VHUYLFHV"

n 1HWZRUN�H[WHUQDOLWLHV��VSHFLDO�FRVW�VWUXFWXUHV��ODUJH�PRQRSROLHV

l 7KLQJV�DUH�JHWWLQJ�PRUH�FRPSOH[«

n 1HZ�WHFKQRORJLHV��IURP�DSSOLFDWLRQ�OD\HU�WR�SK\VLFDO�OD\HU�

n 'HPDQG�JURZV�H[WUHPHO\�IDVW��XQSUHGLFWDEOH

n &RVWV�GHFUHDVH��PDQ\�XQSUHGLFWDEOH�DVSHFWV��LQWHUFRQQHFWLRQ�

ERWWOHQHFN�VHUYLFHV��WHFKQRORJ\�HYROXWLRQ�

n 'HPDQG�IRU�QHZ�NLOOHU�DSSOLFDWLRQV�LV�UHODWHG�WR�SULFLQJ
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6RPH�WKRXJKWV«��FRQW��

l �1HZ�LVVXHV

n 5HJXODWRU\�DFWLRQV�WR�LQFUHDVH�FRPSHWLWLRQ��XQEXQGOLQJ�

LQFHQWLYHV�IRU�DOWHUQDWLYH�WHFKQRORJLHV��UHGXFH�ULVN��HWF��

n 1HZ�EXVLQHVV�PRGHOV��ULFKHU�FRPSHWLWLYH�VHUYLFHV��(�FRPPHUFH

n ,QWHUFRQQHFWLRQ�VHUYLFHV�DUH�NH\

n 5HVLOLHQFH�WR�QHZ�VHUYLFH�WHFKQRORJLHV��LVVXH�RI�VFDODELOLW\

n &RQJHVWLRQ�GXH�WR�EDG�FKDUJLQJ�SUDFWLFHV

n %RWWOHQHFN�WHFKQRORJ\�LV�6:
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&RUUHFW�YLHZ�RQ�FKDUJLQJ
l &KDUJLQJ�LV�QRW�RQO\�IRU�PDNLQJ�SURILWV��EXW�IRU

n LPSURYLQJ�YDOXH�RI�VHUYLFHV�WR�XVHUV
n SURYLGLQJ�VWDELOLW\�DQG�UREXVWQHVV
n LPSURYLQJ�VFDODELOLW\�RI�QHWZRUN�FRQWURO

l &KDUJLQJ�VKRXOG�SURYLGH

n WKH�ULJKW�LQFHQWLYHV�WR�XVHUV

n LPSRUWDQW�LQIRUPDWLRQ�WR�QHWZRUN�FRQWURO
l &KDUJLQJ�VKRXOG�EH

n VLPSOH�EXW�QRW�VLPSOLVWLF
n XQGHUVWDQGDEOH
n LPSOHPHQWDEOH
n FRPSHWLWLYH

QHWZRUN

IF

SULFLQJ
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2XWOLQH
l 1HWZRUN�VHUYLFHV

n JXDUDQWHHG��HODVWLF��WUDIILF�FRQWUDFWV��QHWZRUN�FRQWURO��PXOWLSOH[LQJ�
HIIHFWLYH�EDQGZLGWKV

l (FRQRPLF�FRQFHSWV
n EDVLF�HFRQRPLF�PRGHOV
n ILQLWH�UHVRXUFH�VKDULQJ�PRGHOV��FRQJHVWLRQ�SULFLQJ
n UHJXODWLRQ�DQG�FRPSHWLWLRQ
n IODW�UDWH�SULFLQJ

l &KDUJLQJ�VFKHPHV�IRU�HODVWLF�VHUYLFHV
n FRQJHVWLRQ�SULFH�LPSOHPHQWDWLRQV��SURSRUWLRQDO�IDLUQHVV�SURSRVDO

l &KDUJLQJ�VFKHPHV�IRU�JXDUDQWHHG�VHUYLFHV
n FRQVWUXFWLQJ�LQFHQWLYH�FRPSDWLEOH�WDULIIV�IURP�HIIHFWLYH�EDQGZLGWKV

n SURSHUWLHV�RI�D�VLPSOH�WLPH�YROXPH�FKDUJLQJ�VFKHPH��H[WHQVLRQV



1HWZRUN�VHUYLFHV1HWZRUN�VHUYLFHV



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV���� ������&�&RXUFRXEHWLV

&RQWHQWV
l 6HUYLFH�FRQWUDFWV

l )XOILOOLQJ�VHUYLFH�FRQWUDFWV

l 1HWZRUN�FRQWURO

l &RQQHFWLRQV�ZLWK�WHFKQRORJ\

n $70�VHUYLFHV

n ,QWHUQHW�VHUYLFHV

l &RQFOXVLRQV
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*HQHUDO�FRQFHSWV�
��VHUYLFH�FRQWUDFWV
��JXDUDQWHHG�DQG�HODVWLF�VHUYLFHV
��VHUYLFH�FRQWURO�DUFKLWHFWXUHV
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1HWZRUN�6HUYLFHV

��7UDQVSRUW�VHUYLFHV
��9DOXH�DGGHG�VHUYLFHV�

³DGGV�YDOXH´

$SSOLFDWLRQ�$ $SSOLFDWLRQ�%

1HWZRUN

1HWZRUN
LQWHUIDFH

7UDQVSRUW�
VHUYLFH

6HUYLFH� �WUDQVSRUW���YDOXH�DGGHG
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1HWZRUN�7UDQVSRUW�6HUYLFHV

l &RQQHFWLRQ�RULHQWHG�VHUYLFHV
n 6HPDQWLFV� �GLUHFWHG�YLUWXDO�ELW�SLSH��WUHH�

l &RQQHFWLRQOHVV�VHUYLFHV

n 6HPDQWLFV� ��GDWJUDP�VHUYLFH��WR�PXOWLSOH�GHVWLQDWLRQV�

5�ESV��GHOD\�7��HUURU�UDWH�U

'HOLYHU�PHVVDJH�RI�VL]H�0�WR�$�%�ZLWK�GHOD\�7�DQG�EHU� �U

$
%
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6HUYLFH�&RQWUDFWV

l 6HUYLFHV� �SDFNHW�FHOO�WUDQVSRUW�VHUYLFH����!�����!0�
l 7UDIILF�FRQWUDFW� �FRQQHFWLRQ¶V��RU�IORZ¶V��SHUIRUPDQFH��
WUDIILF�SURILOH�XVHU�PXVW�FRQIRUP�WR

l 8QLFDVW��XVXDOO\�VHQGHU�LQLWLDWHV�VHUYLFH�HVWDEOLVKPHQW
l 0XOWLFDVW��PLJKW�EH�UHFHLYHU�LQLWLDWHG��PRUH�IODYRXUV

1HWZRUN

6HUYLFH
,QWHUIDFH

6HUYLFH�FRQWUDFW
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1HWZRUN�&RQWUDFW�7\SHV

l *XDUDQWHHG�VHUYLFHV��FRQWUDFWV��
n QHWZRUN�SURYLGHV�VRPH�IRUP�RI�SHUIRUPDQFH�JXDUDQWHHV�LQ
WHUPV�RI�ORVV��GHOD\��DQG�GHOD\�MLWWHU

n XVHUV�UHTXHVW�VRPH�DPRXQW�RI�UHVRXUFHV
n VXEMHFW�WR�DGPLVVLRQ�FRQWURO

l (ODVWLF�VHUYLFHV��FRQWUDFWV��
n QR�VSHFLILF�SHUIRUPDQFH�JXDUDQWHHV
n SHUIRUPDQFH�GHWHULRUDWHV�GXULQJ�RYHUORDG�SHULRGV
n QR�VSHFLILF�EDQGZLGWK�UHTXHVW��XVHU¶V�DUH�DEOH�WR�XVH�DOO
DYDLODEOH�EDQGZLGWK

n LQWHQGHG�IRU�DSSOLFDWLRQV�WKDW�FDQ�DGDSW�WKHLU�VHQGLQJ�UDWH
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*XDUDQWHHG�6HUYLFHV
l 3HUIRUPDQFH�JXDUDQWHHV

n 4XDOLW\�RI�6HUYLFH��4R6���ORVV��GHOD\��DQG�GHOD\�MLWWHU
n VWDWLVWLFDO��H�J���ORVV����������RU�GHWHUPLQLVWLF��GHOD\������PV�

l 5HTXLUHG�PHFKDQLVPV�
n &RQQHFWLRQ�$GPLVVLRQ�&RQWURO��&$&�
n 3ROLFLQJ

l 8VHU�QHWZRUN�WUDIILF�FRQWUDFW��FRQQHFWLRQ¶V�4R6�DQG�WUDIILF
GHVFULSWLRQ�

1HWZRUN�SURPLVHV�WR�VXSSRUW�WKH�VSHFLILHG�4R6��SURYLGHG�WKH
XVHU¶V�WUDIILF�LV�ZLWKLQ�KLV�WUDIILF�FRQWUDFW
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*XDUDQWHHG�6HUYLFHV��FRQW��

l %RWK�$70�)RUXP�DQG�,(7)�XVH�OHDN\�EXFNHW�GHVFULSWRU�
n $70�)RUXP��*HQHULF�&HOO�5DWH�$OJRULWKP��*&5$�
n ,(7)��WRNHQ�EXFNHW�ILOWHU

l /HDN\�EXFNHW��WZR�SDUDPHWHUV�U�E
n U��OHDN�UDWH
n E��EXFNHW�VL]H

SDFNHWV

U

E X��SDFNHW�VL]H��XQLWV�RI�IOXLG
UHPRYHG�IRU�HDFK�SDFNHW
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(ODVWLF�6HUYLFHV

l 1R�VSHFLILF�SHUIRUPDQFH�JXDUDQWHHV��EXW�FDQ�SURYLGH�VRPH
IRUP�RI�IDLU�WUHDWPHQW�WR�GLIIHUHQW�FRQQHFWLRQV

l )HHGEDFN�PHFKDQLVPV�LQIRUP�VRXUFH�RI�FRQJHVWLRQ
n ([SOLFLW��ELQDU\��UDWH���LPSOLFLW��SDFNHW�ORVV�

l 0HFKDQLVPV�LQ�URXWHUV�VZLWFKHV�WR�VKDUH�EDQGZLGWK��HQIRUFH
IDLUQHVV��HWF�

l 6RXUFH�EHKDYLRXU
n LQFUHDVH��DGGLWLYH��ZKHQ�WKHUH�LV�QR�FRQJHVWLRQ
n GHFUHDVH��PXOWLSOLFDWLYH��ZKHQ�WKHUH�LV�FRQJHVWLRQ

l ([DPSOHV�
n $%5��UDWH�EDVHG�IORZ�FRQWURO��()&,��([SOLFLW�5DWH�
n ,QWHUQHW��7&3�IORZ�FRQWURO
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1HWZRUN�&RQWURO

l 1HWZRUN�FRQWURO�LV�WKH�VHW�RI�LQWHUQDO�PHFKDQLVPV�XVHG�E\�WKH
QHWZRUN�LQ�RUGHU�WR�FRPSO\�WR�LWV�SDUW�RI�WKH�VHUYLFH�FRQWUDFWV

l )LQHU�FRQWURO�FDSDELOLWLHV��!�ODUJHU�VHW�RI�VHUYLFHV
l /D\HUV�RI�FRQWURO�

n SROLFLQJ�DQG�VKDSLQJ
n VZLWFKLQJ��VFKHGXOLQJ
n URXWLQJ
n DGPLVVLRQ�FRQWURO

l 6HUYLFH�DUFKLWHFWXUH��FRQWURO�EORFNV�QHHGHG�WR�VXSSRUW�D
SDUWLFXODU�FODVV�RI�VHUYLFHV

1HWZRUN

6HUYLFH

,QWHUIDFH

n PXOWLFDVWLQJ
n FRQJHVWLRQ�DQG�IORZ�FRQWURO
n UHVRXUFH�PDQDJHPHQW
n SULFLQJ�SROLF\
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1HWZRUN�&RQWURO�IRU�9DULRXV�&RQWUDFW�7\SHV

l *XDUDQWHHG�VHUYLFHV�

n &DOO�$GPLVVLRQ�&RQWURO���&$&
n QR�IORZ�FRQWURO

± 2SHQ�ORRS�FRQWURO
l (ODVWLF�VHUYLFHV�

n IORZ�FRQWURO
n QR�&$&��H[FHSW�IRU�0&5�LQ�$%5�

± &ORVHG�ORRS�FRQWURO
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7LPH�VFDOHV�RI�QHWZRUN�FRQWURO

&RQQHFWLRQ�

LQWHUDUULYDO�WLPH

6HOHFWLYH�FHOO�GLVFDUG��IUDPH�GLVFDUG�

SULRULW\�FRQWURO�DQG�VFKHGXOLQJ��8VDJH

3DUDPHWHU�&RQWURO��83&���WUDIILF�VKDSLQJ

)HHGEDFN�FRQWUROV��IORZ�

5RXWLQJ��&DOO�$GPLVVLRQ�&RQWURO��&$&�

1HWZRUN�PDQDJHPHQW�

&HOO�WLPH

5RXQG�WULS�

SURSDJDWLRQ�WLPH

7UDIILF�	�&RQJHVWLRQ�&RQWURO�)XQFWLRQV 7LPH�VFDOH

RUGHU�RI�PLQXWHV

3ULFLQJ�SROLF\
PRQWKV��\HDUV3U
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6ZLWFKLQJ

l (QG�WR�HQG�VHUYLFHV�DUH�SURYLGHG�E\�VZLWFKLQJ�LQIRUPDWLRQ�IURP
QRGH�WR�QRGH
n V\QFKURQRXV� �FLUFXLW�VZLWFKLQJ��3671��,6'1�
n DV\QFKURQRXV� �SDFNHW�VZLWFKLQJ��$70��)UDPH�5HOD\��,3�VZ�

l �3DFNHW�VZLWFKHV
n GDWDJUDP�VZLWFKLQJ

± EDVHG�RQ�VRXUFH�GHVWLQDWLRQ
n ODEHO�VZLWFKLQJ��YLUWXDO�FLUFXLW�VZLWFKLQJ�

± EDVHG�RQ�LQFRPLQJ�OLQN���ODEHO
± ODEHO�LV�EHLQJ�FKDQJHG�DW�HDFK�VZLWFK
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/DEHO�6ZLWFKLQJ

:H�FDQ�DOORFDWH�UHVRXUFHV�SHU�LQIRUPDWLRQ�SLSH
+RZ�GRHV�WKLV�FRPSDUHV�WR�WKH�FDSDELOLWLHV�RI�GDWDJUDP�QHWZRUNV"�

6ZLWFKHG�ODEHOHG�SDWK



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

&RQWURO�IRU�FRQQHFWLRQ�RULHQWHG�VHUYLFHV

;
VRXUFH

GHVWLQDWLRQ

l &DOO�$GPLVVLRQ�&RQWURO��&$&���SHUIRUPHG�DW�HYHU\�VZLWFK��GHWHUPLQHV
ZKHWKHU�WKHUH�DUH�HQRXJK�UHVRXUFHV�WR�DFFHSW�D�FDOO

l 5RXWLQJ��ILQG�SDWK�IURP�VRXUFH�WR�GHVWLQDWLRQ�WKDW�IXOILOV�XVHU�UHTXLUHPHQWV
�EDQGZLGWK��4R6�

l &RQQHFWLRQ�VHW�XS��XVHV�VLJQDOOLQJ�PHFKDQLVPV��ODEHOV���UHVRXUFH�UHVHUYDWLRQ�
l )ORZ�FRQWURO��FRQWUROV�IORZ�LQ�WKH�FLUFXLW�RQFH�LW�LV�HVWDEOLVKHG
l ,VVXHV��PLQLPL]H�EORFNLQJ

7UDIILF
&RQWUDFW
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&RQJHVWLRQ�DQG�IORZ�FRQWURO

l &RQJHVWLRQ� �QHWZRUN�VWDWH�ZKHUH�UHVRXUFHV�DUH�QRW�XWLOL]HG�DV
GHVLUHG�OHDGLQJ�WR�XQDFFHSWDEOH�SHUIRUPDQFH
n EDQGZLGWK�QRW�DYDLODEOH�WR�IORZV�WKDW�QHHG�LW�WKH�PRVW
n EXIIHUV�DUH�QRW�DYDLODEOH��!�SDFNHW�ORVV

l &RQJHVWLRQ�FRQWURO
n ORQJ�WLPH�VFDOHV��SULFLQJ��WDULIIV���DGPLVVLRQ�FRQWURO
n VKRUW�WLPH�VFDOHV��SULRULWLHV��IORZ�FRQWURO��G\QDPLF�SULFLQJ

l )ORZ�FRQWURO� �PHFKDQLVPV�IRU�FRQWUROOLQJ�FRQJHVWLRQ�E\
DGMXVWLQJ�VHQGLQJ�UDWHV�RI�DSSOLFDWLRQV
n JRDO��HIILFLHQF\��IDLUQHVV

n PHFKDQLVPV��UDWH�IORZ�FRQWURO��ZLQGRZ�IORZ�FRQWURO
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1HWZRUN�0DQDJHPHQW

l 8VHV�JOREDO�QHWZRUN�VWDWH�WR�FRQWURO�UHVRXUFH�DOORFDWLRQ
l :RUNV�RQ�VORZ�WLPH�VFDOHV��RUGHU�RI�PLQXWHV�
l 6WLUV�WKH�QHWZRUN�RSHUDWLQJ�SRLQW�WR�D�JOREDO�RSWLPXP

n ZKHUH�IDVWHU�FRQWUROV��&$&��URXWLQJ��VLJQDOLQJ��IORZ�FRQWURO�
GR�ORFDO�RSWLPL]DWLRQ

l ([DPSOH�
n PDQDJHPHQW�DOORFDWHV�ODUJH�EDQGZLGWK�SLSHV��YLUWXDO�SDWKV�
WR�WUDIILF�DJJUHJDWHV��EDVHG�RQ�KLVWRULFDO�LQIRUPDWLRQ

n IDVWHU�FRQWURO�PHFKDQLVPV�ILOO�WKH�DERYH�SUHGHILQHG�SLSHV�DV
HIIHFWLYHO\�DV�SRVVLEOH

n WKHQ��PDQDJHPHQW�FRUUHFWV�SLSH�VL]HV�DFFRUGLQJ�WR�DFWXDO
GHPDQG
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6HUYLFH�VHPDQWLFV�
��$70
��,QWHUQHW
��LQWHJUDWHG�VHUYLFHV
��GLIIHUHQWLDWHG�VHUYLFHV
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6HUYLFH�&DWHJRU\ 7\SLFDO

$SSOLFDWLRQ

&RQVWDQW�%LW�5DWH��&%5� &LUFXLW�HPXODWLRQ�

YLGHRFRQIHUHQFLQJ�

5HDO�7LPH�9DULDEOH�%LW�5DWH

�UW�9%5�

&RPSUHVVHG

YLGHR�DXGLR

1RQ�5HDO�7LPH�9DULDEOH�%LW�5DWH

�QUW�9%5�

&ULWLFDO�GDWD

$YDLODEOH�%LW�5DWH��$%5� /$1

LQWHUFRQQHFWLRQ�

8QVSHFLILHG�%LW�5DWH��8%5� )LOH�WUDQVIHU�

PHVVDJH�WUDQVIHU

$70�)RUXP�6HUYLFH�&DWHJRULHV

5HDO�7LPH��

1RQ�5HDO�7LPH�
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$70�)RUXP�5HDO�7LPH�6HUYLFH�FDWHJRULHV
l &RQVWDQW�%LW�5DWH��&%5��

n UHDO�WLPH�DSSOLFDWLRQV�UHTXLULQJ�D�VWDWLF�DPRXQW�RI
EDQGZLGWK

n 4XDOLW\�RI�6HUYLFH��4R6��LQ�WHUPV�RI�GHOD\��GHOD\�YDULDWLRQ�
FHOO�ORVV

l 5HDO�7LPH�9DULDEOH�%LW�5DWH��UW�9%5��

n UHDO�WLPH�DSSOLFDWLRQV�ZLWK�³EXUVW\´�WUDIILF
n 4XDOLW\�RI�6HUYLFH��4R6��LQ�WHUPV�RI�GHOD\��GHOD\�YDULDWLRQ�
FHOO�ORVV
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$70�)RUXP�1RQ�5HDO�7LPH�6HUYLFH�FDWHJ�
l 1RQ�5HDO�7LPH�9DULDEOH�%LW�5DWH��QUW�9%5��

n QRQ�UHDO�WLPH�DSSOLFDWLRQV�ZLWK�EXUVW\�WUDIILF
n FHOO�ORVV�ERXQG�EXW�QR�GHOD\�ERXQGV

l $YDLODEOH�%LW�5DWH��$%5��

n ³HODVWLF´�DSSOLFDWLRQV�ZKLFK�FDQ�DGDSW�WKHLU�WUDIILF�UDWH
n FORVHG�ORRS�IORZ�FRQWURO�VXSSRUWHG

l 8QVSHFLILHG�%LW�5DWH��8%5��

n QRQ�UHDO�WLPH�DSSOLFDWLRQV��QR�VHUYLFH�JXDUDQWHHV
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$%5�DQG�8%5

WLPH

&%5���9%5�WUDIILF

$%5���8%5�WUDIILF

/LQN
%DQGZLGWK
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$YDLODEOH�%LW�5DWH��$%5��6HUYLFHV

l ,QWHQGHG�IRU�HODVWLF�VRXUFHV��L�H���VRXUFHV�ZKLFK�FDQ�LQFUHDVH�
GHFUHDVH�WKHLU�WUDIILF�UDWH�

l )RU�HDFK�$%5�FRQQHFWLRQ�
n 3&5��3HDN�&HOO�5DWH�
n 0&5��0LQLPXP�&HOO�5DWH����VXEMHFW�WR�DGPLVVLRQ�FRQWURO

l 1R�VSHFLILF�4R6�SDUDPHWHUV
n &/5��&HOO�/RVV�5DWLR���H[SHFWHG�ORZ�IRU�FRPSOLDQW�VRXUFHV
n IDLU�VKDUH�RI�DYDLODEOH�EDQGZLGWK

l 5DWH�EDVHG�IORZ�FRQWURO
n ELQDU\�IHHGEDFN��([SOLFLW�)RUZDUG�&RQJHVWLRQ�,QGLFDWLRQ��
()&,�

n UDWH�EDVHG��([SOLFLW�5DWH���(5���5HVRXUFH�0DQDJHPHQW�FHOO
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,(7)�,QWHJUDWHG�6HUYLFHV�$UFKLWHFWXUH

l *XDUDQWHHG�6HUYLFH�

n GHWHUPLQLVWLF�GHOD\�JXDUDQWHH
n WRNHQ�EXFNHW�XVHG�WR�VSHFLI\�WUDIILF�DQG�4R6

l &RQWUROOHG�/RDG�6HUYLFH�

n QHWZRUN�SURYLGHV�VHUYLFH�FORVH�WR�WKDW�SURYLGHG�E\�D�EHVW�
HIIRUW�QHWZRUN�XQGHU�OLJKWO\�ORDGHG�FRQGLWLRQV

n WRNHQ�EXFNHW�XVHG�WR�VSHFLI\�WUDIILF
l %HVW�(IIRUW�6HUYLFH�

n QR�JXDUDQWHHV
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,(7)�,QWHJUDWHG�VHUYLFHV��FRQW��

������

QHWZRUN

VHQGHU UHFHLYHU

6HUYLFH�LQWHUIDFH� ��7VSHF��5VSHF!

7VSHF� ��U��E���S��0��P��

E

S

U

5VSHF� �LPSOLFLW�4R6�VSHFLILFDWLRQ
����������� ��PLQLPXP�UHVHUYHG�FDSDFLW\�DORQJ�WKH�SDWK� ��5��6�

4R6� �JXDUDQWHHG�XSSHU�ERXQG�RQ�GHOD\��*XDUDQWHHG�6HUYLFHV�
�������� �³DV�LQ�DQ�XQFRQJHVWHG�EHVW�HIIRUW�QHWZRUN´��&RQWUROOHG�/RDG�
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,(7)�'LIIHUHQWLDWHG�6HUYLFHV�$UFKLWHFWXUH

l *RDO��RIIHU�D�UDQJH�RI�QHWZRUN�VHUYLFHV��OHYHOV�RI�SHUIRUPDQFH�
n LPSURYH�UHYHQXHV��SUHPLXP�SULFLQJ�
n FRPSHWLWLYH�GLIIHUHQWLDWLRQ

l .H\�FRQFHSWV�
n VFDODELOLW\
n VLPSOH�PRGHO�

± WUDIILF�WKDW�HQWHUV�WKH�QHWZRUN�LV�FODVVLILHG�LQWR�D�VPDOO
QXPEHU�RI�FODVVHV�DQG�FRQGLWLRQHG�DW�WKH�ERXQGDULHV�RI
WKH�QHWZRUN

± D�FODVV��³EHKDYLRU�DJJUHJDWH´��LV�FKDUDFWHUL]HG�E\�D�WDJ
�³'6�FRGHSRLQW´�

± D�URXWHU�VHUYLFHV�SDFNHWV�DFFRUGLQJ�WR�WKH�WDJV
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,(7)�'6�$UFKLWHFWXUH��FRQW��

��'6�UHJLRQ��RQH�RU�PRUH�'6�GRPDLQV
��6FRSH�RI�VHUYLFH��RQH�GLUHFWLRQDO�WUDIILF��SRLQW�WR�PXOWLSRLQW�
��DFURVV�GRPDLQV
��4R6��TXDQWLWDWLYH��TXDOLWDWLYH
��'\QDPLF�DQG�VWDWLF�6/$V

'6�GRPDLQ��� '6�GRPDLQ��

'6�VHUYLFH�LQWHUIDFH� �6/$

,QJUHVV�QRGH

(JUHVV�QRGH

(JUHVV�QRGH
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,(7)�'6�$UFKLWHFWXUH��FRQW���
2SHUDWLRQV�DW�LQJUHVV�QRGHV

7UDIILF
DJJUHJDWH '6FRGHSRLQW

�

�

�

�%HVW�HIIRUW

'6�

'6�

'6�

'6�

'6�

GURS

FODVVLILHU

FRQGLWLRQHU

8QFODVVLILHG�WUDIILF

$OUHDG\�FODVVLILHG�WUDIILF

&ODVVLILHG�SDFNHW

GHIDXOW

&ODVVLILFDWLRQ��EDVHG�RQ�PDUN��IORZ�LG
&RQGLWLRQLQJ��HQIRUFHV�7&$

��PDUNV�XQPDUNHG�SDFNHWV
��SRVVLEOH�UHPDUNLQJ��GLVFDUGLQJ

7&$�

7&$�
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,(7)�'6�$UFKLWHFWXUH��FRQW���

,PSRUWDQW�LVVXHV��
��KRZ�WR�DOORFDWH�UHVRXUFHV�WR�3+%V
��KRZ�WR�GHILQH�LPSOHPHQWDEOH�3+%V

3ROLF\�VHUYHU
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�0XOWLSOH[LQJ�RI�JXDUDQWHHG�VHUYLFHV�
��FDOO�DFFHSWDQFH�FRQWURO
��HIIHFWLYH�EDQGZLGWKV
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l 4R6��FRQVWUDLQW��FRQWUDFW�REOLJDWLRQ���&/3���S��H�J��S ��
��

��

l :KDW�������������������GR�QRW�YLRODWH�4R6�FRQVWUDLQWV�"

l $SSURDFKHV�WR�&$&�
n 1RQ�G\QDPLF��EDVHG�RQO\�RQ�WUDIILF�FRQWUDFW�SDUDPHWHUV

n '\QDPLF��LQFOXGHV�RQ�OLQH�PHDVXUHPHQWV�DQG�FRQWUDFW�SDUDPHWHUV

&DOO�$GPLVVLRQ�&RQWURO��&$&�
l N�WUDIILF�FODVVHV��DFWXDO

RU�FRQWUDFW�W\SHV�

l FODVV�L�FRQWULEXWHV

�����������VRXUFHV

Q�

QN
%��EXIIHU

&��FDSDFLW\���
���

���

� � � �Q QN� K

QL
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Q�

Q�

3 S�RYHUIORZ�=

DFFHSWDEOH

QRQ�DFFHSWDEOH

3 S� RY HUIORZ � >

3 S� R YHUIORZ � ≤

$FFHSWDQFH�UHJLRQ

&$&�EDVHG�RQ�3&5
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6LPSOLI\LQJ�WKH�SUREOHP�RI�&$&

8VH�(IIHFWLYH�%DQGZLGWKV�

DFFHSWDQFH�FRQGLWLRQ�

Ð &DQ�ZH�GHILQH����������������������������VXFK�WKDW

l �����GHSHQGV�RQ�VRXUFH�WUDIILF�VWDWLVWLFV��DV�ZHOO�DV�WUDIILF
PL[��FDSDFLW\��EXIIHU��4R6

l &���GHSHQGV�RQ�WUDIILF�PL[��FDSDFLW\��EXIIHU��DQG�4R6

l &DOFXODWLRQ�RI���������FDQ�EH�GRQH�RII�OLQH

l 7KH�WUXH�DFFHSWDQFH�UHJLRQ�LV�ZHOO�DSSUR[LPDWHG
Ð <(6��

Q Q &
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/RDGLQJ�DQ�HOHYDWRU�ZLWK�ER[HV

:
PD[

��9
PD[

l :KDW�LV�WKH�UHODWLYH�HIIHFWLYH�XVDJH
RI�D�ER[�"

l (TXLYDOHQWO\��LQ�ZKDW�VHQVH
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/RDGLQJ�DQ�HOHYDWRU��FRQW��
l :KDW�LV�WKH�UHODWLYH�HIIHFWLYH�XVDJH�RI�D�ER[�"

n 'HSHQGV�RQ�ZKLFK�FRQVWUDLQW�LV�DFWLYH�
PD[��ZHLJKW�RU�PD[��YROXPH

n 'HWHUPLQHG�E\�RSHUDWLQJ�SRLQW
l ,I�PD[��ZHLJKW�LV�DFWLYH��WKHQ�
�����HIIHFWLYH�XVDJH�HTXDOV�ER[¶V�ZHLJKW

l (IIHFWLYH�EDQGZLGWK� �ZHLJKW

Z :
L

L

∑ =
PD[
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L

L
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:
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��9
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/RDGLQJ�DQ�HOHYDWRU��FRQW��
l ,I�PD[��YROXPH�LV�DFWLYH��WKHQ

HIIHFWLYH�XVDJH�HTXDOV�ER[¶V
YROXPH

l (IIHFWLYH�EDQGZLGWK� �YROXPH

Z :
L

L
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PD[

Y 9
L

L
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:
PD[

��9
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/RDGLQJ�DQ�HOHYDWRU��FRQW��
l :KDW�LV�WKH�UHODWLYH�HIIHFWLYH�XVDJH�RI�D�ER[�"

n 'HSHQGV�RQ�ZKLFK�FRQVWUDLQW�LV�DFWLYH�
PD[��ZHLJKW�RU�PD[��YROXPH

n 'HWHUPLQHG�E\�RSHUDWLQJ�SRLQW
l ,I�PD[��ZHLJKW�LV�DFWLYH��WKHQ�
�����HIIHFWLYH�XVDJH�HTXDOV�ER[¶V�ZHLJKW

l (IIHFWLYH�EDQGZLGWK� �ZHLJKW

Z :
L

L

∑ =
PD[

Y 9
L

L

∑ <
PD[

:
PD[

��9
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 �YROXPH�
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(IIHFWLYH�EDQGZLGWK�RI�WUDIILF�VWUHDPV

��VHF

6WDU�:DUV�03(*���WUDFH

l %URDGEDQG�WUDIILF�KDV
EXUVWLQHVV�LQ�GLIIHUHQW�WLPH
VFDOHV

l (IIHFWLYH�EDQGZLGWK
�UHVRXUFH�XVDJH��GHSHQGV
RQ�WLPH�VFDOHV�ZKLFK�DUH
LPSRUWDQW�IRU�EXIIHU
RYHUIORZ

Ð +RZ�FDQ�ZH�LGHQWLI\
ZKLFK�WLPH�VFDOHV�DUH
LPSRUWDQW�IRU�RYHUIORZ"

l 'HSHQGHQFH�RQ�FRQWH[W
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$Q�HIIHFWLYH�EDQGZLGWK�IRUPXOD
l (IIHFWLYH�EDQGZLGWK�RI�D�VRXUFH�RI�W\SH�M

;
M

>��W@��ORDG�SURGXFHG�E\�VRXUFH�RI�W\SH�M�LQ�ZLQGRZ�W

l �V�W�� �RSHUDWLQJ�SRLQW�RI�WKH�OLQN
n GHSHQGV�RQ�WKH�OLQN�SDUDP���&�%���WUDIILF�PL[��DQG�&/3�� �H� ��
n W��WLPH�SDUDPHWHU��UHODWHG�WR�WLPH�IRU�EXIIHU�RYHUIORZ
n V��VSDFH�SDUDPHWHU��GHSHQGV�RQ�OLQN¶V�PXOWLSOH[LQJ�FDSDELOLW\�
H[SRQHQWLDO�WLOW�SDUDPHWHU�RI�GLVWULEXWLRQV
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2SHUDWLQJ�SRLQW�SDUDPHWHUV�V�W

l 'XULQJ�WKH�RYHUIORZ��WKH�LQSXWV�KDYH�D�GLIIHUHQW�GLVWULEXWLRQ
ZLWK�KLJKHU�PHDQV��H[SRQHQWLDOO\�WLOWHG�GLVWULEXWLRQ�ZLWK
SDUDPHWHU�V��� �GLVWULEXWLRQ�RI�PRVW�SUREDEOH�EHKDYLRXU�

l 2YHUIORZ�SHULRG�KDV�GXUDWLRQ�W� !�ZH�FDUH�IRU�FRQWULEXWLRQ�RI
LQSXW�VRXUFHV�LQ�ZLQGRZ�W
n WLPH�VFDOH�RI�UHOHYDQW�EXUVWLQHVV� ���������QRWW� W�

%
EXIIHU

W

UDWH

WLPH

W
�

W
�
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0XOWLSOH�4R6�FRQVWUDLQWV

l $FFHSWDQFH�UHJLRQ�GHVFULEHG�E\�PXOWLSOH�FRQVWUDLQWV
l ([DPSOH��3ULRULW\�TXHXLQJ

n WZR�FODVVHV�
n IRU��������
n IRU����������������

l 7ZR�FRQVWUDLQWV�

- -� �>
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(IIHFWLYH�EDQGZLGWK�IRU�03(*���WUDIILF

l 6WDU�:DUV�03(*���WUDFH
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(IIHFWLYH�EDQGZLGWK�IRU�(WKHUQHW�WUDIILF

l %HOOFRUH�(WKHUQHW�WUDFH
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$�SURSRVDO�IRU�SULFLQJ

&RPPRQ
QHWZRUN
VHUYLFHV

4XDOLW\
GLIIHUHQWLDWHG
VHUYLFHV

l�4XDOLW\�GLIIHUHQWLDWLRQ��JXDUDQWHHG��EHVW�HIIRUW��
��������ORZ�KLJK�GHOD\��EORFNLQJ��UHOLDELOLW\��DFFHVV
l�3ULFHV�GLIIHUHQWLDWH�TXDOLW\�RI�VHUYLFH��QRW�FRQWHQW
l�%HWZHHQ�FODVVHV�

��3ULFHV�GHSHQG�RQ�GHPDQG��GULYHQ�WRZDUGV�FRVW�E\�FRPSHWLWLRQ��
l�ZLWKLQ�D�FODVV�

��3ULFH�UHODWLRQ�GHILQHG�E\�VXEVWLWXWLRQ��SURSRUWLRQDO�WR
�!�HIIHFWLYH�EDQGZLGWKV�IRU�JXDUDQWHHG�VHUYLFHV
�!�WKURXJKSXW�IRU�EHVW�HIIRUW�VHUYLFHV

TXDOLW\���

GHPDQG
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&RQFOXVLRQV

l ,PSRUWDQW�VLPLODULWLHV�LQ�PRGHUQ�VHUYLFH�DUFKLWHFWXUHV

l &RQYHUJHQFH�RI�EDVLF�FRQFHSWV�IRU�4R6

l *HQHULF�VHUYLFH�FRQWUDFW�FRQFHSWV��IRU�,3�DQG�$70�

l (IIHFWLYH�EDQGZLGWKV�SURYLGH�D�PDWKHPDWLFDOO\�ULJRURXV

DSSUR[LPDWLRQ�RI�WKH�DFFHSWDQFH�UHJLRQ
n FDQ�EH�DSSUR[LPDWHG�E\�D�VHW�RI�OLQHDU�FRQVWUDLQWV

l 7KH�HIIHFWLYH�EDQGZLGWK�RI�D�VWUHDP�LV�D�IXQFWLRQ�RI�WKH
RSHUDWLQJ�SRLQW�RI�WKH�OLQN
n GHILQHG�E\�QHWZRUN�UHVRXUFHV�DQG�FRQVLVWHQF\�RI�WUDIILF�PL[



%DVLF�HFRQRPLF�FRQFHSWV�
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&RQWHQWV
l %DVLF�FRQFHSWV�

n �XVHU�XWLOLW\
n �GHPDQG
n �SURGXFHUV

l 7KH�VXUSOXV�EDVHG�PRGHOV�
n �VRFLDO�ZHOIDUH�PD[LPL]DWLRQ
n �PRQRSRO\
n �SHUIHFW�FRPSHWLWLRQ

l 6KDULQJ�ILQLWH�FDSDFLW\�
n �QHWZRUN�H[SDQVLRQ
n �FRQJHVWLRQ�PRGHOV
n �HIIHFWLYH�EDQGZLGWK
FKDUJHV

l 5HJXODWLRQ�
n �LQIRUPDWLRQ�PRGHOV
n �SULFH�UHJXODWLRQ
n �FRPSHWLWLRQ
n �XQEXQGOLQJ

l )ODW�UDWH�SULFLQJ�
n �ZDVWH
n �VWDELOLW\
n �TXDOLW\�GLIIHUHQWLDWLRQ



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

7KH�FRQWH[W

l &RPPXQLFDWLRQ�VHUYLFHV�DUH�HFRQRPLF�FRPPRGLWLHV

l 'HPDQG�IDFWRUV��DPRXQWV�RI�VHUYLFHV�SXUFKDVHG�E\�XVHUV

n XWLOLW\�RI�XVLQJ�D�VHUYLFH��GHPDQG�HODVWLFLW\

l 6XSSO\�IDFWRUV��DPRXQWV�RI�VHUYLFHV�SURGXFHG
n WHFKQRORJ\�RI�QHWZRUN�HOHPHQWV��VHUYLFH�FRQWURO�DUFKLWHFWXUH�
FRVW�RI�SURGXFWLRQ

l 0DUNHW�PRGHO��PRGHOV�LQWHUDFWLRQ�DQG�FRPSHWLWLRQ

l 3ULFHV��FRQWURO�PHFKDQLVP
n FRQWURO�GHPDQG�DQG�SURGXFWLRQ��GHWHU�QHZ�HQWU\

n SURYLGH�LQFRPH�WR�FRYHU�FRVWV

n VWUXFWXUH�DQG�YDOXH�GHSHQGV�RQ�XQGHUO\LQJ�PRGHO
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%DVLF�FRQFHSWV�
��XVHU�XWLOLW\
��GHPDQG�FXUYH
��SURGXFHU�SURILW
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7HUPLQRORJ\

l 7HUPLQRORJ\�

n SULFH��DVVRFLDWHG�ZLWK�XQLW�RI�VHUYLFH

n WDULII��SULFH�VWUXFWXUH

± JHQHUDO�IRUP�RI�SULFH��H�J���D�S[�
± LQVWUXPHQW�IRU�SXUVXLQJ�FRQWURO�REMHFWLYHV

n FKDUJH��DPRXQW�WR�EH�SDLG��ELOO�
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7KH�EDVLF�PRGHO��WKH�FRQVXPHU

l 0RGHO� �����FRQVXPHUV��SURGXFHUV��PDUNHW�PHFKDQLVP�!

l &RQVXPHUV�

n XWLOLW\�IXQFWLRQ����������������LQFUHDVLQJ��FRQFDYH

n FRQVXPHU�VXUSOXV��QHW�EHQHILW��

n VROYH�RSWLPLVDWLRQ�SUREOHP��OLQHDU�SULFHV��

n DW�RSWLPXP
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7KH�GHPDQG�FXUYH

S[X =′⇒ ��

[

�

��[X′

&6 S� �

�� S[

S

S[

S[S&6[X += ����

&6� �FRQVXPHU�VXUSOXV��

XVHU�XWLOLW\�

6ROYLQJ�WKH�XVHU�SUREOHP�

`��^PD[ S[[X
[

−

7KH�GHPDQG�FXUYH�



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

7KH�GHPDQG�FXUYH��FRQW��
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(FRQRPLF�PRGHOV�DQG�WDULIIV

l 3ULFHV�UHVXOW�IURP�WKH�VROXWLRQ�RI�HFRQRPLF�PRGHOV

l 7KUHH�PDMRU�FRQWH[WV�IRU�GHULYLQJ�RSWLPDO�SULFHV

n VXUSOXV�PD[LPL]DWLRQ��VWDQGDUG�PDUNHW�PRGHOV�ZLWK
DFWXDO�FRPSHWLWLRQ��PRQRSRO\��ROLJRSRO\��SHUIHFW
FRPSHWLWLRQ

n VWDELOLW\�XQGHU�FRPSHWLWLRQ�DQG�IDLUQHVV��VXVWDLQDELOLW\
DJDLQVW�SRWHQWLDO�HQWU\��UHFRYHULQJ�FRVWV��IDLUQHVV�Z�U�W��FRVW
FDXVDWLRQ��QR�VXEVLGL]DWLRQ

n $V\PPHWULF�LQIRUPDWLRQ�PRGHOV��SULQFLSDO�DJHQW�PRGHOV�
KLGGHQ�DFWLRQ�DQG�KLGGHQ�LQIRUPDWLRQ
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7KH�VXUSOXV�EDVHG�PRGHOV
��VRFLDO�ZHOIDUH�PD[LPL]DWLRQ
��PRQRSRO\
��SHUIHFW�FRPSHWLWLRQ
��ROLJRSRO\
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7KH�XQLI\LQJ�VRFLDO�VXUSOXV�IRUPXODWLRQ

7KH�JHQHUDO�VXUSOXV�HTXDWLRQ�
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l 3URGXFHU����SURILW�IXQFWLRQ��SURGXFHU�VXUSOXV��
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7KH�VRFLDO�SODQQHU¶V�SUREOHP
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

0DUJLQDO�FRVW�SULFHV

l 6WURQJ�SRLQWV�

n ZHOIDUH�PD[LPLVDWLRQ�XQGHU�DSSURSULDWH�FRQGLWLRQV

n ILUPO\�EDVHG�RQ�FRVWV
n HDV\�WR�XQGHUVWDQG

l :HDN�SRLQWV�

n GR�QRW�FRYHU�WRWDO�FRVW��QHHG�IRU�VXEVLGLVDWLRQ�

n PXVW�EH�GHILQHG�Z�U�W��WLPH�IUDPH�RI�RXWSXW�H[SDQVLRQ
± VKRUW�UXQ�PDUJLQDO�FRVW� ���RU
± XVH�ORQJ�UXQ�PDUJLQDO�FRVW��SODQQHG�SHUPDQHQW�H[SDQVLRQ�

n GLIILFXOW�WR�SUHGLFW�GHPDQG�DQG�WR�GLPHQVLRQ�WKH�QHWZRUN

n GLIILFXOW�WR�UHODWH�FRVW�FKDQJHV�WR�PDUJLQDO�RXWSXW�FKDQJHV

∞



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

5HFRYHULQJ�QHWZRUN�FRVW

l 3ULFLQJ�DW�PDUJLQDO�FRVW�PD[LPLVHV�HIILFLHQF\�EXW�GRHV
QRW�QHFHVVDULO\�UHFRYHU�QHWZRUN�FRVW

n H[DPSOH��DVVXPH

7KHQ�XQGHU�PDUJLQDO�FRVW�SULFLQJ�

DQG�WKH�QHWZRUN�UHYHQXH�LV���������KHQFH�ZH�DUH�VKRUW�RI

l :D\V�RXW�

n DGG�IL[HG�IHH��WZR�SDUW�WDULIIV�

n 5DPVH\�SULFHV

n JHQHUDO�QRQ�OLQHDU�WDULIIV
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5DPVH\�SULFLQJ
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

5DPVH\�SULFLQJ��FRQW��

l��3URSHUW\�RI�5DPVH\�SULFLQJ�
4XDQWLWLHV�GHYLDWH�DOPRVW�SURSRUWLRQDOO\�IURP�WKH�RQHV�XQGHU
PDUJLQDO�FRVW�SULFLQJ
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3HUIHFW�FRPSHWLWLRQ

��(YHU\�SDUWLFLSDQW�LQ�WKH�PDUNHW�LV�VPDOO��FDQ�QRW�DIIHFW�SULFHV
��(TXLOLEULXP��VWDEOH�SRLQW�ZKHUH�SURGXFWLRQ� �GHPDQG��SULFH�S

FRQVXPHUV SURGXFHUV
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0RQRSRO\��DQ�H[DPSOH
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��*RDO��PD[LPL]H�SURILWV
��$GYDQWDJH��HFRQRPLHV�RI�VFDOH��VPDOO�0&�
��'LVDGYDQWDJH��LQHIILFLHQF\��VPDOO�FRQVXPHU�VXUSOXV
�⇒��&RPELQH�ZLWK�UHJXODWLRQ


@
�

��>�


��

����PD[

F[S

F[
[
S

[S

[F[[S

L

L

L

L

L

L

7

[

=+

⇔=
∂
∂+

⇔−

ε

�

T

0&

'HPDQG

0DUJLQDO�UHYHQXH

P
[

P
S

:HOIDUH�ORVV



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

3ULFH�GLVFULPLQDWLRQ

)LUVW�GHJUHH�SULFH�GLVFULPLQDWLRQ��

��H[WUDFWV�PD[LPXP�SURILW�IURP�FXVWRPHU
��DGGUHVVHV�HDFK�FXVWRPHU�VHSDUDWHO\
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

6KDULQJ�ILQLWH�FDSDFLW\��
��QHWZRUN�H[SDQVLRQ
��FRQJHVWLRQ�PRGHOV
��HIIHFWLYH�EDQGZLGWK�FKDUJHV�



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

6KDULQJ�ILQLWH�UHVRXUFHV

l 1HWZRUN�UHVRXUFH�PDQDJHPHQW�RFFXUV�LQ�YDULRXV�WLPH�VFDOHV

n VKRUW�WLPH�VFDOHV��DPRXQW�RI�UHVRXUFHV�LV�IL[HG��DQG
FRQWURO�GHDOV�ZLWK�RSWLPDO�VKDULQJ

n ORQJ�WLPH�VFDOHV��DVVXPLQJ�WKH�RSWLPDO�RSHUDWLRQ�RI�WKH
QHWZRUN�GXULQJ�WKH�VKRUW�WLPH�VFDOHV��UHVRXUFHV�DUH
H[SDQGHG��LQ�RUGHU�WR�LPSURYH�DYHUDJH�SHUIRUPDQFH�DQG
DFFRPPRGDWH�LQFUHDVHG�GHPDQG

7KH�VKRUW�WLPH�VFDOH�SUREOHP�
�SULFHV�DUH�XVHG�WR�FRQWURO�WKH�ZD\�UHVRXUFHV�DUH�VKDUHG
�FDQ�EH�XVHG�DV�LQSXW�IRU�GHFLGLQJ�FDSDFLW\�H[SDQVLRQ



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

6KDULQJ�ILQLWH�UHVRXUFHV��FRQW��
FDSDFLW\
GHPDQG

WLPH

3ULFHV�FRQWURO�FRQJHVWLRQ

7DULII� �$�S[ &RQVWDQW�SDUW�$��UHFRYHUV�QHWZRUN
FRVW��H[SDQVLRQ�RSHUDWLRQDO��
RQ�WRS�RI��XVDJH�SDUW�S[
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0D[LPL]LQJ�6:�ZLWK�FRQJHVWLRQ�FRVW
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0D[LPLVLQJ�6:�ZLWK�QR�FRQJHVWLRQ�FRVW
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

3ULFH�GLVFULPLQDWLRQ�DQG�XVDJH�FKDUJLQJ

,QWHUHVWLQJ�FDVH��PRQRSROLVW�ZLWK�FRPSOHWH�FRQWURO�RQ�SULFHV�
DQG�QR�RSHUDWLQJ�FRVW
2SWLPDO�VWUDWHJ\��XVH�FRQJHVWLRQ�SULFHV�WR�PD[LPL]H�FRQVXPHU
VXUSOXV��WKHQ�WDNH�LW�DOO�EDFN�XVLQJ�VXEVFULSWLRQ�IHHV
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

7LPH�RI�GD\�SULFLQJ
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

&RQJHVWLRQ�SULFLQJ�IRU�GHOD\

l��'HOD\�VHQVLWLYH�WUDIILF��GHOD\�ØEHQHILW�UHGXFWLRQ�
l�ZKHQ�WRWDO�WUDIILF�DSSURDFKHV�OLQN�FDSDFLW\
l�LQWHUHVWLQJ�IRU�,QWHUQHW

l��%HQHILW�RI�XVHU�L�VHQGLQJ�DW�UDWH������
l��6RFLDO�SODQQHU�VROYHV�

LLLL [[G[X ���� σ−[L

PD[^ � � � � � `
^ `[

L L L L L

LLL

L

X [ G & [ [− ∑∑∑ σ

l��2SWLPXP�DFKLHYHG�IRU�FRQJHVWLRQ�SULFH

l��8VHU�VROYHV���

S
G
[

[L L

L

= ∑∂
∂

σ

PD[^ � � `
[

L L LX [ G [ S[− −σ



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

6XPPDU\�RI�UHVXOWV��ILQLWH�FDSDFLW\�

3ULFH�GLIIHUHQWLDWLRQ�EDVHG�RQ
VHUYLFH�W\SHV

��PRQRSRO\�

��5DPVH\�SULFHV�

��SHUIHFW�FRPSHWLWLRQ����
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

&RQVLVWHQF\�LVVXHV�LQ�SULFLQJ�VHUYLFHV

3ULFH�GLVFULPLQDWLRQ�EDVHG�RQ�W\SH�RI�VHUYLFHV�PLJKW�JHQHUDWH
��DUELWUDJH��FXVWRPHUV�PDNH�SURILWV�E\�EX\LQJ�VHUYLFHV�RI�
FHUWDLQ�W\SHV��DQG�WKHQ�UHSDFNDJH�DQG�UHVDOH�WKHP�DV�D�GLIIHUHQW�
VHUYLFH��SULFHG�FKHDSHU�WKDQ�WKH�PDUNHW�YDOXH�RI�WKH�QHZ�VHUYLFH�
��VSOLWWLQJ��VSOLW�VHUYLFH�LQWR�GLIIHUHQW�VXE�VHUYLFHV��ZLWK�D�WRWDO
FRVW�EHLQJ�OHVV�WKDQ�WKH�FRVW�RI�WKH�RULJLQDO�VHUYLFH�

,I�SULFHV�DUH�SURSRUWLRQDO�WR�HIIHFWLYH�EDQGZLGWKV��WKHQ
��DUELWUDJH�LV�QRW�SRVVLEOH
��VSOLWWLQJ�LV�HQFRXUDJHG�VLQFH�VXE�VHUYLFHV�DUH�DVVXPHG�LQGHSHQGHQW
��VSOLWWLQJ�FDQ�EH�DYRLGHG�E\�DGGLQJ�D�IL[HG�FRVW�SHU�FRQQHFWLRQ
��6RFLDO�ZHOIDUH�LV�PD[LPL]HG



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

&RVW�EDVHG�SULFLQJ

l 7DULIIV�PXVW�FRYHU�VRPH�QRWLRQ�RI�FRVW�UHODWHG�WR�VHUYLFH
SURYLVLRQLQJ

l %DVLF�FULWHULRQ�LV�IHDVLELOLW\��QRW�RSWLPDOLW\�
n SULFHV�DUH�QRW�XQLTXH

l 7KUHH�LQGHSHQGHQW�FULWHULD�IRU�FKDUDFWHUL]LQJ�IHDVLELOLW\
���6WDELOLW\�XQGHU�HQWU\�DQG�E\SDVV
���0HHWLQJ�D�VHW�RI�D[LRPV�IRU�UHODWLQJ�SULFHV�WR�FRVWV
���6DWLVI\LQJ�FHUWDLQ�DFFRXQWLQJ�SULQFLSOHV��)'&��/5,&��HWF��



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

:KDW�LV�FRVW"

l &RVW�RI�D�VHUYLFH� �YDOXH�RI�HFRQRPLF�PHDQV��XVHG�LQ�RUGHU�WR
SURYLGH�WKH�VHUYLFH� !�&RVW�LV�D�UHODWLYH�QRWLRQ�
n $VVRFLDWH�WKH�XVH�RI�HTXLSPHQW�WR�VHUYLFHV
n GHILQLWLRQ�RI�FRVW�RI�HTXLSPHQW��KLVWRULFDO�YV�FXUUHQW��QHW
UHSODFHPHQW�FRVW��PRGHUQ�HTXLYDOHQW�DVVHW�ZLWK�DEDWHPHQWV�HWF��

l &RVW�GHILQLWLRQ� !�GLIIHUHQW�LQFHQWLYHV
n UHSODFHPHQW�RI�HTXLSPHQW��LQWURGXFWLRQ�RI�QHZ�WHFKQRORJLHV�
HQFRXUDJH�RU�GHWHU�HQWU\��LQYHVW�LQ�VXQN�FRVWV



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

5HJXODWLRQ
��LQIRUPDWLRQ�PRGHOV
��SULFH�UHJXODWLRQ
��FRPSHWLWLRQ
��XQEXQGOLQJ



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

5HJXODWLRQ�DQG�LQIRUPDWLRQ�PRGHOV
l (FRQRPLF�HIILFLHQF\�RI�DQ�HFRQRP\�KDV�PDQ\�DVSHFWV

n $OORFDWLYH�HIILFLHQF\��6:�PD[LPL]DWLRQ
n 3URGXFWLYH�HIILFLHQF\��QRQ�VWDWLF�FRVW��QHHGV�HIIRUW�E\�ILUPV
n &RPSHWLWLYH�PDUNHWV�DFKLHYH�HIILFLHQF\

l 0DUNHW�SRZHU��03���UHGXFHV�HIILFLHQF\��SRVVLEOH�PDUNHW�IDLOXUH
l 5HJXODWLRQ�PHFKDQLVPV�

n LQFHQWLYHV�WR�ILUPV�ZLWK�03�WR�DGMXVW�SULFHV��!�HFRQ��HIILFLHQF\
n GLUHFW�FRQWURO�RQ�SULFHV
n LQGLUHFW�FRQWURO��LQFUHDVH�FRPSHWLWLRQ��LQFHQWLYHV�
n QHJDWLYH�HIIHFWV��GULYH�VXSSO��VXUSOXV�WR�]HUR��GHWHU�QHZ�HQWU\

l 0DLQ�GLIILFXOW\�IRU�UHJXODWLRQ��DV\PHWU\�RI�LQIRUPDWLRQ
n SULYDWH�LQIRUPDWLRQ�LQFUHDVHV�SURILWV



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

3ULQFLSDO�DJHQW�PRGHO

7KH�SULQFLSDO��UHJXODWRU��ZDQWV�WR�LQGXFH�WKH�DJHQW��ILUP��WR�WDNH�DQ
DFWLRQ�WKDW�LV�FRVWO\�WR�KLP�WKURXJK�LQFHQWLYH�SD\PHQWV�

��WKH�RXWSXW�LV�GLUHFWO\�REVHUYHG�LQVWHDG�RI�WKH�DFWLRQ
��WKH�DFWLRQ�GHILQHV�WKH�RSHUDWLQJ�UHJLPH��FRVW�VWUXFWXUH�
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3ULFH�UHJXODWLRQ
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3ULFH�UHJXODWLRQ��FRQW��

l '\QDPLF�UHJXODWLRQ�FDQ�EH�PRGHOHG�DV�D�JDPH�EHWZHHQ�WKH
UHJXODWRU�DQG�WKH�ILUP
n DQWLFLSDWLRQ�RI�IXWXUH�UHJXODWRU\�GHFLVLRQV�LQIOXHQFH�SROLF\
DQG�GHFLVLRQV�RI�ILUPV�IRU�FXUUHQW�LQWHUYDO��LQYHVWPHQWV��HWF��

n �D�³FRQIXVHG´�UHJXODWRU\�SROLF\�PLJKW�KDYH�YHU\�QHJDWLYH
HIIHFWV

l )UHTXHQF\�RI�SROLF\�XSGDWHV�
n ORZ�IUHTXHQF\��QRW�DGDSWLQJ�WR�WHFKQRORJ\�LPSURYHPHQWV�
SURYLGHV�VWDELOLW\�IRU�RSWLPDO�DGDSWDWLRQ��EHQHILW�IURP
UHJXODWRU\�ODJV

n IDVW�IUHTXHQF\��KDUG�IRU�ILUPV�WR�DGDSW��EHWWHU�LQFHQWLYHV�IRU
LQWURGXFLQJ�QHZ�WHFKQRORJLHV
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5HJXODWLRQ�DQG�FRPSHWLWLRQ

l $GYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�PRQRSRO\�
n EHVW�ZKHQ�ODUJH�VXQN�FRVWV�DUH�UHTXLUHG��HFRQRPLHV�RI�VFDOH
n UHGXFHG�DOORFDWLYH�DQG�GLVWULEXWLYH�HIILFLHQF\

l ,V�FRPSHWLWLRQ�DOZD\V�SURILWDEOH�WR�WKH�VRFLHW\"
n &UHDP�VNLPPLQJ��QHZ�HQWUDQWV�FDQ�WDUJHW�DW�PRVW�SURILWDEOH
SDUW�RI�WKH�PDUNHW��SURGXFH�LQHIILFLHQW�HQWU\��PDNH�PRQRSROLVW
FROODSVH

n ([FHVVLYH�HQWU\��LQFUHDVLQJ�WKH�QXPEHU�RI�ILUPV�PD\�GULYH
SURGXFHU�VXUSOXV�WR�]HUR��HYHQ����

n QR�HFRQRPLHV�RI�VFDOH��LQFUHDVHG�PDUJLQDO�FRVW�
l ,V�UHJXODWLRQ�DOZD\V�QHHGHG"

n &RQWHVWDEOH�PDUNHWV��WKUHDW�RI�KLW�DQG�UXQ�HQWU\�NHHSV�SULFHV
QHDU�PDUJLQDO�FRVW
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5HJXODWLRQ�DQG�FRPSHWLWLRQ��FRQW��

l (QWU\�RFFXUV�ZKHQ�WKH�FRPSHWLWRU�FDQ�SURGXFH�VHUYLFHV�DW�ORZHU
SULFHV�WKDQ�WKH�LQFXPEHQW��DQG�VWLOO�EH�SURILWDEOH
n (IILFLHQW�HQWU\��HQWUDQW�SURYLGHV�VHUYLFH�DW�ORZHU�WRWDO�FRVW�WKDQ
WKH�LQFXPEHQW

n ,QHIILFLHQW�HQWU\��VHUYLFH�LV�SULFHG�FKHDSHU��EXW�FRVWV�PRUH�WKDQ
ZKHQ�SURGXFHG�E\�WKH�LQFXPEHQW�

l 5HJXODWLRQ�PLJKW
n ELDV�IRU�FRPSHWLWLRQ� !�HQFRXUDJH�LQHIILFLHQW�HQWU\��QHJDWLYH�36
n EDUULHU�WR�FRPSHWLWLRQ� !�SURKLELW�HIILFLHQW�HQWU\��UHGXFH�6:



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV����� ������&�&RXUFRXEHWLV

(QWU\�GHWHUUHQFH�DQG�XQEXQGOLQJ

l 0RQRSROLVW�KDV�VWUDWHJLF�DGYDQWDJHV�GXH�WR�KLV�SRVLWLRQ
n KDV�WKH�³ILUVW�PRYH´�LQ�WKH�JDPH
n LV�LQ�SRVLWLRQ�WR�PDNH�YLDEOH�WKUHDWV�WR�GHWHU�HQWU\
n FDQ�VXEVLGL]H�IURP�RWKHU�SDUWV�RI�WKH�PDUNHW
n FDQ�SURKLELW�DFFHVV�WR�ERWWOHQHFN�GLVWULEXWLRQ�QHWZRUNV
n FDQ�EXQGOH�ERWWOHQHFN�VHUYLFHV�ZLWK�RWKHU�VHUYLFHV

l 5HJXODWRU\�³PHGLFLQH´��XQEXQGOLQJ
n IRUFH�PRQRSROLVW�WR�RIIHU�VHUYLFHV�LQ�VWDQG�DORQH�IDVKLRQ
n SULFH�XQEXQGOHG�VHUYLFHV�QHDU�DFWXDO�FRVW
n ORZ�SULFHV�PLJKW�LPSHGH�LQQRYDWLRQ�E\�SURKLELWLQJ
GHSOR\PHQW�RI�QHZ�DOWHUQDWLYH�WHFKQRORJLHV
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)ODW�UDWH�SULFLQJ
��ZDVWH
��VWDELOLW\
��TXDOLW\�GLIIHUHQWLDWLRQ
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)ODW�UDWH�SULFLQJ

l )ODW�UDWH�SULFLQJ�LV�ZLGHO\�XVHG�EHFDXVH
n HDV\�WR�LPSOHPHQW��VRPH�XVHUV�OLNH�LW

l 3UREOHPV�ZLWK�IODW�UDWH�
n KLJK�VRFLDO�FRVW��SURGXFHV�ZDVWH�
n OLJKW�XVHUV�VXEVLGL]H�KHDY\�XVHUV
n XQVWDEOH�XQGHU�FRPSHWLWLRQ
n LQHIILFLHQW�PDUNHW�VHJPHQWDWLRQ
n JHQHUDWHV�ORZHU�LQFRPH�IRU�SURYLGHUV
n ORZHU�EHQHILW�IRU�PRVW�XVHUV��H[FHSW�WKH�KHDY\�RQHV�
n UHFHQW�H[SHULPHQWDO�UHVXOWV�IRU�,QWHUQHW�SULFLQJ�LQ�,1'(;
H[SHULPHQW��8&�%HUNHOH\�
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&URVV�VXEVLGL]DWLRQ
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&URVV�VXEVLGL]DWLRQ��FRQW��
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)ODW�UDWH�DQG�WLHUHG�TXDOLW\
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&DVH�RI�D�XVHU�WKDW�FDQ�XVH�ERWK�VHUYLFH�TXDOLWLHV��LV�³ORZ�XVHU´�IRU�T��
��ZLOO�VXEVFULEH�WR�ORZHU�TXDOLW\
 !�KLJK�TXDOLW\�EHFRPHV�HYHQ�PRUH�H[SHQVLYH
 !�ORVH�6:��FRXOG�VXEVFULEH�LQ�ERWK��3DUHWR�LPSURYHPHQW�



&KDUJLQJ�HODVWLF�DQG�EHVW�HIIRUW�VHUYLFHV
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&RQWHQWV

l 7KH�SUREOHP

l &RQJHVWLRQ�SULFLQJ

l ,PSOHPHQWDWLRQ�LVVXHV

l 3URSRUWLRQDO�IDLUQHVV
l 5HODWLRQ�WR�FXUUHQW�,QWHUQHW

l &RQFOXVLRQV
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%DVLF�FRQFHSWV

l (ODVWLF�WUDIILF��IOH[LEOH�FRQWUDFW�ZLWK�QHWZRUN

n QR�JXDUDQWHHV�RQ�GHOD\��WKURXJKSXW��&/3

n H[DPSOHV��7&3�,3��$%5
n 6RXUFHV�RI�UDQGRPQHVV�

± QXPEHU�RI�XVHUV���DPRXQW�RI�GDWD

± DPRXQW�RI�DYDLODEOH�UHVRXUFHV

U[
U

M
N
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%DVLF�FRQFHSWV��FRQW��
l 1HHG�IRU�IORZ�FRQWURO
l 9DULRXV�QRWLRQV�RI�IDLUQHVV��PD[�PLQ��HWF��

n QRW�HFRQRPLFDOO\�HIILFLHQW���QR�FRQVLGHUDWLRQ�RI�GHPDQG�

l 7KH�JRDO��3URYLGH�RSWLPDO�HFRQRPLF�VKDULQJ�RI�UHVRXUFHV�EDVHG

RQ�GHPDQG

l 7ZR�WLPH�VFDOHV�

n IDVW�WLPH�VFDOH��IORZ�FRQWURO��DGMXVWPHQW�RI�SULFHV

± PDLQWDLQV�IHDVLELOLW\�RI�IORZV
± FRQJHVWLRQ�SULFHV�GHILQH�VKDULQJ

n VORZ�WLPH�VFDOH��DGMXVWPHQW�RI�GHPDQG

± SURYLGHV�RSWLPDO�VKDULQJ
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%DVLF�FRQFHSWV��FRQW��
l &RPPRQ�DSSURDFK��FRQJHVWLRQ�SULFLQJ

n ���UHGXFH�H[FHVV�GHPDQG

n ���DFFRXQW�IRU�FRQJHVWLRQ�FRVWV

l 3ULFHV�FDQ�EH
n FRPSXWHG�G\QDPLFDOO\

n DSSUR[LPDWHG�IURP�KLVWRULFDO�GDWD��WLPH�RI�GD\�SULFHV�

l ,PSRUWDQW�LVVXHV

n FRVW�RI�FRPSXWLQJ�SULFHV
n FRVW�RI�H[FKDQJLQJ�LQIR�ZLWK�XVHUV

n VWDELOLW\�RI�SULFH�PHFKDQLVP

n H[SUHVVLRQ�RI�XVHU�SUHIHUHQFHV
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&RPSXWLQJ�FRQJHVWLRQ�SULFHV

���&RQJHVWLRQ�FKDUJH�LV�FRPSXWHG�RQ�DQ�DYHUDJH�EDVLV
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,PSOHPHQWDWLRQ�DSSURDFKHV

&RPSXWHV�FRQJHVWLRQ�FKDUJHV��
VHQGV�FRQJHVWLRQ�FKDUJH�UDWH

8VHU 1HWZRUN

&RPSXWHV��QHZ�GHPDQG�[�
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3URSRUWLRQDO�IDLUQHVV��FRQW��
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3URSRUWLRQDO�IDLUQHVV��LPSOHPHQWDWLRQ
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FXUUHQW�UDWH�RI�FRQJHVWLRQ�FKDUJH���VZLOOLQJQHVV�WR�SD\���V

4XHVWLRQ��LV�WKHUH�D�WHFKQRORJ\�VHQVLEOH�ZD\�WR�LPSOHPHQW�WKLV"

3URSRVDO��XVH�DV�������������WKH�UDWH�RI�ORVLQJ�SDFNHWV�DW�WKH�UHVRXUFH�M��\F
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&RQVWUXFWLRQ�RI�WKH�FKDUJH��FKDUJH�RQH�XQLW�IRU�HDFK�SDFNHW�WKDW�LI
UHPRYHG���RQH�OHVV�SDFNHW�ZRXOG�EH�ORVW�
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3URSRUWLRQDO�IDLUQHVV��LPSOHPHQWDWLRQ��FRQW��
,PSOHPHQWDWLRQ��³EDG´�SDFNHW� �SDFNHWV�WKDW�FRQWULEXWH�WR�ORVVHV

��IRU�HDFK�³EDG´�SDFNHW��VHQG�D�FKDUJLQJ�PDUN�EDFN��(&1�ELW�
��WUDQVODWH�FKDUJLQJ�PDUN�LQWR�PRQH\�GHSHQGLQJ�RQ�GHVLUHG�4R6�
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&RPSDULQJ�ZLWK�FXUUHQW�,QWHUQHW

�@�> NMUUU SS[ZN[ +−=&

,QWHUQHW�VHPDQWLFV��S� �SDFNHW�ORVV�SUREDELOLW\

3URSRUWLRQDO�IDLUQHVV��DGGLWLYH�LQFUHDVH��PXOWLSOLFDWLYH�GHFUHDVH
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��UDWH�RI�FRQJHVWLRQ�VLJQDOV���KDOYLQJ�WKH�UDWH
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(YROXWLRQ�RI�SURSRUWLRQDO�IDLUQHVV

l FRPSDWLEOH�ZLWK�7&3��5('�DQG�(&1

l DOORZV�PDUNLQJ�DQG�IORZ�FRQWURO�VWUDWHJLHV�WR�HYROYH
l DEOH�WR�VXSSRUW�DUELWUDULO\�GLIIHUHQWLDWHG�VHUYLFHV��GHILQHG�E\
XVHUV

l QR�QHHG�IRU�ODUJH�EXIIHUV�RU�PXOWLSOH�SULRULWLHV�ZLWKLQ�QHWZRUN�
RU�IRU�&$&�DW�HGJH



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

3RVVLEOH�XVHU�FRQWURO�DOJRULWKPV

,I�SURSRUWLRQDO�IDLUQHVV�PDUNLQJ�LV�LPSOHPHQWHG��WKH�LQWHOOLJHQFH�LV
DW�WKH�XVHU�HQG��LWV�XS�WR�WKH�XVHU�WR�UHVSRQG
6RPH�FKDUDFWHULVWLF�XVHU�UHVSRQVH�DOJRULWKPV��

���(ODVWLF�XVHU���KDV�IL[HG�Z��WUDQVPLWV  ++= ������ W]W[W; ZKHUH
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

&RQFOXVLRQV

l /DUJH�XVHUV�FDQ�DQWLFLSDWH�WKHLU�HIIHFW�RQ�FRQJHVWLRQ�SULFHV

n PDQ\�SRVVLEOH�JDPH�IRUPXODWLRQ

n SRWHQWLDO�GHFUHDVH�RI�VRFLDO�RSWLPDOLW\

l &RQJHVWLRQ�SULFLQJ�VHQVLEOH�DOVR�IRU�PRQRSROLVWV

l ([SORLW�H[LVWLQJ�URXWHU�WHFKQRORJLHV�IRU�LPSOHPHQWLQJ�PDUNLQJ

l &RPELQH�ZLWK�H[LVWLQJ�,QWHUQHW�4R6�DUFKLWHFWXUHV��GLII�VHUY�

l ,QWHJUDWH�ZLWK�WUDIILF�PDQDJHPHQW�LQ�03/6



&KDUJLQJ�*XDUDQWHHG�6HUYLFHV&KDUJLQJ�*XDUDQWHHG�6HUYLFHV



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

&RQWHQWV

l (IIHFWLYH�%DQGZLGWKV�DQG�FKDUJLQJ

l 7LPH��DQG�9ROXPH�EDVHG�FKDUJLQJ

n 6LPSOH�&KDUJLQJ�6FKHPH

n 3URSHUWLHV�DQG�,QFHQWLYHV
n ([DPSOHV

n 6LPSOLILFDWLRQV

l &%5�&KDUJLQJ



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

7KH�SUREOHP

3UREOHP��KRZ�WR�SULFH�GLIIHUHQW�WUDIILF�FRQWUDFW�W\SHV
(FRQRPLF�FRQWH[W��PD[LPL]H�VRFLDO�ZHOIDUH��SHUIHFW�FRPSHWLWLRQ

�
Q

�
Q

Q

�
Q

7\SH���FRQWUDFWV
7\SH���FRQWUDFWV

&RQVWUDLQWV��&$&�DW�HDFK�QRGH��
XVHV�VRPH�QRWLRQ�RI�HIIHFWLYH�EDQGZLGWK



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

(FRQRPLF�WKHRU\�UHPLQGHU
l 6RFLDO�ZHOIDUH�PD[LPLVDWLRQ�

l 3ULFHV�GHILQHG�E\�VKDGRZ�FRVWV�RI�HIIHFWLYH�EDQGZLGWK
FRQVWUDLQWV

l :KLFK�LV�WKH�ULJKW�HIIHFWLYH�EDQGZLGWK�GHILQLWLRQ"
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

:KLFK�LV�WKH�ULJKW�HIIHFWLYH�EDQGZLGWK"
��:KLFK�LV�WKH�DSSURSULDWH�HIIHFWLYH�EDQGZLGWK�GHILQLWLRQ"
��&ULWHULD��

��FRQVLVWHQW�ZLWK�&$&
��LQFHQWLYH�FRPSDWLELOLW\��IDLUQHVV��DFFXUDF\�

��WKH�DFWXDO�HE"�
��FDQ�QRW�EH�XVHG�IRU�&$&��JRRG�LQFHQWLYHV

��WKH�W\SLFDO�HE"
��FDQ�QRW�EH�XVHG�IRU�&$&��EDG�LQFHQWLYHV�

��WKH�ZRUVW�SRVVLEOH�HE"�
��JRRG�IRU�&$&��EDG�LQFHQWLYHV��XQIDLU

��WKH�ZRUVW�SRVVLEOH�HE�JLYHQ�WKH�PHDVXUHPHQWV"
��FDQ�QRW�EH�XVHG�IRU�&$&��JRRG�LQFHQWLYHV
��FDQ�ZH�PDNH�WKH�XVHU�UHYHDO�WKH�PHDVXUHPHQW
LQIR�EHIRUH�WKH�DFWXDO�PHDVXUHPHQWV"�



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

7KH�WLPH�YROXPH��VFKHPH

l 1HWZRUN�SRVW�D�VHW�RI�WDULIIV�RI�WKH�IRUP

n ��7� �GXUDWLRQ�RI�FDOO��H�J��VHFRQGV�

n 9� �YROXPH�RI�FDOO��H�J��0ELWV�RU�0FHOOV�

n D�«���E�«���F�«��FDSWXUH�6/$�FKRLFHV��SHDN�UDWH��4R6��HWF�

l 8VHU�FKRRVHV�SDUWLFXODU

l 7RWDO�FKDUJH�IRU�D�FDOO�LV

l &DQ�ZH�XVH�VXFK�D�VFKHPH�WR�FKDUJH�IRU�HIIHFWLYH�EDQGZLGWKV"

l &DQ�ZH�PDNH�WKH�XVHU�UHYHDO�KLV�PHDQ�UDWH�P�"

��������������� F9E7D ++
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

7KH�ZRUVW�HE�JLYHQ�WLPH�DQG�YROXPH
��7UDIILF�FRQWUDFW� �K
��0HDVXUHPHQWV� �P
��2SHUDWLQJ�SRLQW�RI�PXOWLSOH[HU� �V�W
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&DQ�ZH�PDNH�WKH�XVHU�UHYHDO�KLV�LQIRUPDWLRQ�
DERXW�P�DW�FRQQHFWLRQ�VHWXS"�



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

$Q�LQWHUHVWLQJ�VWUXFWXUDO�SURSHUW\�IRU�WDULIIV

&KDUJH

:
PD[

:

:
PD[

��&XVWRPHUV�DUULYH�WR�HDW
±�D�SULRUL�LQIR�
±�D�SRVWHULRU�LQIR��:�

��&DQ�WDULIIV�PDNH�XVHUV�UHYHDO�:�"

:PD[
FKDUJH�J�:�� �FRQFDYH��
IXQFWLRQ�RI�DPRXQW�HDWHQ
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

6LPSOH�&KDUJLQJ�6FKHPH�IRU�9%5
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

3URSHUWLHV�RI�6LPSOH�&KDUJLQJ�6FKHPH

l 7RWDO�FKDUJH� 

l $FFRXQWV�ERWK�IRU
n UHVRXUFH�UHVHUYDWLRQ� !�WLPH�FRPSRQHQW
n DFWXDO�XVDJH� !�YROXPH�FRPSRQHQW

l 6LPSOH�$FFRXQWLQJ

n 5HTXLUHV�RQO\�VLPSOH�PHDVXUHPHQWV���7�DQG�9

l �)OH[LELOLW\�DGGHG�WR�WUDIILF�FRQWUDFWV

l 5DWLRQDO�XVHUV�SD\�LQ�SURSRUWLRQ�WR�WKHLU�HIIHFWLYH�XVH

n 7DULII�FRHIILFLHQWV�GHSHQG�RQ�WUDIILF�FRQWUDFW�SDUDPHWHUV
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

([DPSOHV�RI�7DULIIV
K� �� 0ESV�������VW  ���VHF�0ELW

0 D�P� �E�P�

�����0ESV ���� ����
�����0ESV ���� ����
�����0ESV ���� ����
�����0ESV ���� ����
�����0ESV ���� ����

D�P�� !���VHF

E�P�� !���0ELW

K� ���� 0ESV�������VW  ���VHF�0ELW
0 D�P� �E�P�

�����0ESV ���� ����
�����0ESV ���� ����
�����0ESV ���� ����

K� �� 0ESV�������VW  ���VHF�0ELW
0 D�P� �E�P�

�����0ESV ���� ����
�����0ESV ���� ����
�����0ESV ���� ����
�����0ESV ���� ����
�����0ESV ���� ����



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

6LPSOH�7LPH�9ROXPH�VFKHPH�IRU�$%5

l ����������������������������FDQ�EH�XVHG�IRU�$%5

l 8VHU�EX\V�DQ�DPRXQW�P�RI�0&5�DW�SRVWHG�SULFH

l 1HWZRUN�FKDUJHV�IRU�D�SHULRG�RI�XVDJH�7

n �����������������������IRU�WKH�GDWD�VHQW�ZLWKLQ�0&5
n �����������������������ZKHUH�9�LV�WKH�YROXPH�VHQW�RQ�WRS�RI�0&5

n F����������������������IRU�VLJQDOOLQJ�FRQJHVWLRQ��GLVFRXUDJH�VSOLWWLQJ�

l 1R�LQFHQWLYH�IRU�VSOLWWLQJ�FRQQHFWLRQV�LI�H[FHVV�FDSDFLW\
DOORFDWHG�SURSRUWLRQDOO\�WR�WKH�DPRXQWV�RI�0&5
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

&RQFOXVLRQV

l &KDUJLQJ�IRU�HIIHFWLYH�XVDJH�FDQ�EH�PDGH�VLPSOH

l &KDUJLQJ�IRU�WLPH�DQG�YROXPH�LV�DGHTXDWH

l ,QFHQWLYH�FRPSDWLELOLW\�LV�DQ�LPSRUWDQW�LVVXH

l ,QWHUHVWLQJ�UHODWLRQ�ZLWK�&$&

l &DQ�EH�IXUWKHU�VLPSOLILHG



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

)LQDO�UHPDUNV

l 7KHUH�LV�LPSRUWDQW�WKHRU\�IRU�FRQVWUXFWLQJ�FKDUJHV

l &KDUJLQJ�FDQ�EH�D�PHFKDQLVP�RI�FRQWURO

l &RPSHWLWLRQ�ZLOO�PRWLYDWH�WKH�XVH�RI�VRSKLVWLFDWHG�FKDUJLQJ

l 6LPSOH�FKDUJLQJ�UXOHV�FDQ�UHVXOW�IURP�VRSKLVWLFDWHG�PRGHOV
l 7KHUH�LV�QR�VLQJOH�EHVW�FKRLFH�LQ�FKDUJLQJ

l &KDUJLQJ�WKH�,QWHUQHW��EDG��RU�WKH�DEVHQFH�RI��FKDUJLQJ�FDQ
LPSHGH�WKH�GHSOR\PHQW�RI�VHUYLFHV��VDPH�IRU�$70�

l 8VDJH�EDVHG�FKDUJLQJ�LV�GHILQLWHO\�IHDVLEOH�DQG�LW�ZLOO�JDLQ
DFFHSWDQFH�LQ�WKH�QHDU�IXWXUH



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

0RUH�WRSLFV



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

6SOLWWLQJ�RI�WUDIILF

l 6SOLWWLQJ�FDQ�EH�EHQHILFLDO�WR�WKH�XVHU� !�SRVVLEO\�OHVV�WRWDO�FKDUJH�
EHFDXVH
� �DVSOLW���DWRWDO

l FRUUHODWHG�WUDIILF�VWUHDPV�DUH�HUURQHRXVO\�FKDUJHG�DV�LQGHSHQGHQW
RQHV

SHDN�UDWH� �K���PHDQ�UDWH� �P
HIIHFWLYH�EDQGZLGWK� �DWRWDO

SHDN�UDWH� �K�����PHDQ�UDWH� �P��
HIIHFWLYH�EDQGZLGWK� �DVSOLW

9&��

9&��



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

'LVFRXUDJLQJ�VSOLWWLQJ���IL[HG�FKDUJH
l 7UDIILF�VSOLWWLQJ�LV�XQGHVLUDEOH�WR�SURYLGHU��EHFDXVH�

n PD\�OHDG�WR�UHGXFHG�UHYHQXH

n VHW�RI�DYDLODEOH�93,�9&,�PD\�EH�H[KDXVWHG

n LQFUHDVHG�VLJQDOOLQJ�RYHUKHDG�IRU�VHWWLQJ�PRUH�9&V

Ð 6SOLWWLQJ�VKRXOG�EH�GLVFRXUDJHG� !�DGG�D�IL[HG�FKDUJH�SHU�9&

Ð 7RWDO�&KDUJH� 

l +RZHYHU��WUDIILF�VSOLWWLQJ�FRXOG�EH�EHQHILFLDO�WR�SURYLGHU��LI
VXEVWUHDPV�FDQ�RQO\�EH�DFFRPPRGDWHG�WKURXJK�GLIIHUHQW�URXWHV
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

'LVFRXUDJLQJ�VSOLWWLQJ�RI�WUDIILF��FRQW��

l 8VH�KRPRWKHWLF�WDULIIV

l 3URV��FRQYH[LW\�PDNHV�XVHUV�UHYHDO�WKHLU�PHDQ�UDWHV�

���������������QR�LQFHQWLYH�WR�VSOLW

l &RQV��FKDUJH�QRW�SURSRUWLRQDO�WR�HE��EXW�FORVH��
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

,PSURYLQJ�DFFXUDF\�RI�6LPSOH�&KDUJLQJ�6FKHPH

l 7KH�VLPSOH�FKDUJLQJ�VFKHPH�ERXQGV�WKH�HIIHFWLYH�EDQGZLGWK
DFFRUGLQJ�WR�WKH�21�2))�ERXQG

n GRHV�QRW�FDSWXUH�JHQHUDO�WUDIILF�FRQWUDFWV�IRU�9%5

l 2WKHU�ERXQGV�FDQ�DOVR�EH�XVHG
n IXQFWLRQV�RI�PHDQ�UDWH�DQG�WKH�/%V�RI�WKH�WUDIILF�FRQWUDFW
n 6DPH�DSSURDFK��FKDUJH�SHU�XQLW�WLPH�GHULYHG�DFFRUGLQJ�WR�WKH
WDQJHQW�VHOHFWHG�E\�WKH�XVHU
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

7DNLQJ�LQWR�DFFRXQW�OHDN\�EXFNHW�FRQVWUDLQWV
l 21�2))�ERXQG�FRUUHVSRQGV

�����WR�D�VLQJOH��OHDN\�EXFNHW�

�����FRQVWUDLQLQJ�RQO\�WKH�SHDN�UDWH

l )RU�WUDIILF�FRQWUDFWV�LQYROYLQJ�PXOWLSOH�OHDN\�EXFNHWV��ZH�FDQ�XVH

WKH�WLJKWHU�ERXQG
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

0RUH�JHQHUDO�FKDUJLQJ�VFKHPHV
l 6LPSOH�VFKHPH�FDQ�QRW�GLVWLQJXLVK�XVHUV�KDYLQJ�WKH�VDPH�PHDQ

l 1HHG�IRU�PRUH�GHWDLOHG�WUDIILF�PHDVXUHPHQWV

l &RQVLGHU�WKH�JHQHUDO�OLQHDU�WDULII

n ���������������������������������������������PHDVXUHPHQW�IXQFWLRQ

l &DQ�ZH�FRQVWUXFW�VXFK�IXQFWLRQV�WKDW�FKDUJH�IRU�HIIHFWLYH�XVDJH"

n �(YDOXDWH�LPSOHPHQWDWLRQ�FRVW�YV�DFFXUDF\�JDLQ

PHDQ
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

0RUH�JHQHUDO�FKDUJLQJ�VFKHPHV��FRQW��

l $SSURDFK�XVHG�LQ�6LPSOH�&KDUJLQJ�6FKHPH�FDQ�EH�H[WHQGHG

n 'HILQH�WKH�HIIHFWLYH�EDQGZLGWK�WR�EH�WKH�IXQFWLRQ

n �FRQFDYH�LQ�0

l �&RQVWUXFW�OLQHDU�WDULIIV� �WDQJHQW�K\SHUSODQHV�WR

l ([DPSOH��WKH���WD[�EDQG�VFKHPH
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

6LPSOHU�&KDUJLQJ��'LVSHQVLQJ�ZLWK�'XUDWLRQ
l 7KH�WLPH�FRPSRQHQW�RI�FKDUJH�FDQ�EH�HOLPLQDWHG

Ð WRWDO�FKDUJH� 
Ð WDULII�ZLOO�EH�VLPSOHU
n GHSHQGHQFH�RI�XVDJH�FKDUJH�RQ�4R6�ZLOO�EH�FOHDUHU

l 5HDVRQLQJ�
n F��FDQ�EH�VHW�WR�DFFRXQW�IRU�W\SLFDO�WLPH�FKDUJH��RU
n ZH�FDQ�DVVXPH�D�W\SLFDO�YDOXH�IRU�P�DQG�LQIHU��������������������KHQFH

l +RZHYHU��XVHUV�ZLOO�KDYH�QR�LQFHQWLYH�WR�FORVH�FRQQHFWLRQV
n VHW�RI�DYDLODEOH�93,�9&,�PD\�EH�H[KDXVWHG
Ð SURYLGHU�FDQ�OLPLW�WKH�PD[LPXP�QXPEHU�RI�93,�9&,V
SHUPLVVLEOH�SHU�XVHU
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3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

&KDUJLQJ�&%5�6HUYLFHV
l 6LPSOH�FKDUJLQJ�VFKHPH�FDQ�DOVR�EH�DSSOLHG�WR�&%5�VHUYLFHV

n XVHUV�VKRXOG�GHFODUH����P� �K
n 7RWDO�&KDUJH� 

n 9ROXPH�FKDUJH�GRHV�QRW�YDQLVK��EHFDXVH

l &%5�VHUYLFHV�VKRXOG�EH�FKDUJHG�RQO\�RQ�WKH�EDVLV�RI�WLPH��LI�WKHLU
SHDN�UDWH�LV�UHDOO\�UHVHUYHG��DQG�&%5�LV�QRW�PXOWLSOH[HG�VWDWLVWLFDOO\

n VLPSOHU�VFKHPH

n DOUHDG\�DGRSWHG�LQ�SUDFWLFH

������ KF9KE7KD +⋅+⋅
��� ≠KE



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

&KDUJLQJ�39&V
l 6R�IDU�KDYH�RQO\�GHDOW�ZLWK�6ZLWFKHG�9&V�IRU�9%5�VHUYLFHV��69&V�

l 6LPSOH�FKDUJLQJ�VFKHPH�FDQ�DOVR�EH�DSSOLHG�WR�3HUPDQHQW�9&V
�39&V��IRU�9%5�VHUYLFHV

l +RZHYHU��39&V�FDQ�DOVR�EH�FKDUJHG�RQO\�RQ�WKH�EDVLV�RI�WLPH��LI�WKH\
DUH�QRW�PXOWLSOH[HG�VWDWLVWLFDOO\��GXH�WR�WKHLU�ORQJ�GXUDWLRQ

n VLPSOHU�VFKHPH
n DOUHDG\�DGRSWHG�LQ�SUDFWLFH



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

&KDUJLQJ�DQG�&$&
l &RQVLVWHQF\�RI�&$&�DQG�FKDUJLQJ�IXQFWLRQ�

n 1DWXUDO�WR�FKDUJH�ZLWK�WKH�HE�XVHG�LQ�&$&

n 6XSSRVH�&$&�DFFRUGLQJ�WR�3&5��+RZ�WR�FKDUJH"

± 1RW�D�FRPSHWLWLYH�&$&
± %HWWHU�SURYLGH�LQFHQWLYHV�WR�UHGXFH�YROXPH

l 6XSSRVH�³SHUIHFW´�G\QDPLF�&$&�LV�XVHG
n FDOO�DUULYDO�DQG�GHSDUWXUHV�RFFXU�HYHU\�7

n FRQWURO�PHFKDQLVP��E\�EORFNLQJ�FDOOV��DFKLHYHV�4R6�DW�DOO�WLPHV

n Ø�HIIHFWLYH�EDQGZLGWK�RI�D�FDOO

��� �DYHUDJH�RI�DFWXDO�HIIHFWLYH�EDQGZLGWK�LQ�HDFK�SHULRG�7
��� �DOPRVW�WKH�PHDQ�UDWH��

3&5D7 E9 F D E+ + >>�

D

E



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

85/V

l &$�K0$1��&KDUJLQJ�DQG�$FFRXQWLQJ�6FKHPHV�LQ�0XWOLVHUYLFH�$70
1HWZRUNV��$&76�3URMHFW�$&������85/�
KWWS���ZZZ�LVRIW�LQWUDQHW�JU�FDVKPDQ�

l ,(7)¶V�'LIIHUHQWLDO�6HUYLFH�IRU�WKH�,QWHUQHW�ZRUNLQJ�JURXS��85/�
KWWS���GLIIVHUY�OFV�PLW�HGX�

l ,1'(;��7KH�,QWHUQHW�'HPDQG�([SHULPHQW��'HSDUWPHQW�RI�((&6�
8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\��85/��KWWS���ZZZ�,1'(;�EHUNHOH\�HGX

l )UDQN�.HOO\¶V�3URSRUWLRQDO�)DLUQHVV�SDJH��85/�
KWWS���ZZZ�VWDWVODE�FDP�DF�XN�aIUDQN�SI�

l +DO�9DULDQ¶V�7KH�,QIRUPDWLRQ�(FRQRP\��85/�
KWWS���ZZZ�VLPV�EHUNHOH\�HGX�UHVRXUFHV�LQIRHFRQ�LQGH[�KWPO

l 7HOHFRPPXQLFDWLRQV�DQG�1HWZRUNV�'LYLVLRQ��,QVWLWXWH�RI�&RPSXWHU�6FLHQFH
�,&6���)RXQGDWLRQ�IRU�5HVHDUFK�DQG�7HFKQRORJ\��)257+���85/�
KWWS���ZZZ�LFV�IRUWK�JU�QHWJURXS�



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

&ORVHO\�UHODWHG�UHIHUHQFHV
l '��%RWYLFK�DQG�1��'XIILHOG��/DUJH�GHYLDWLRQV��WKH�VKDSH�RI�WKH�ORVV�FXUYH�

DQG�HFRQRPLHV�RI�VFDOH�LQ�ODUJH�PXOWLSOH[HUV��4XHXHLQJ�6\VWHPV�����������
l &��&RXUFRXEHWLV��)�3��.HOO\��9�$��6LULV��DQG�5��:HEHU��$�VWXG\�RI�VLPSOH

XVDJH�EDVHG�FKDUJLQJ�VFKHPHV�IRU�EURDGEDQG�QHWZRUNV��$FFHSWHG�XQGHU
UHYLVLRQV�E\�7HOHFRPPXQLFDWLRQ�6\VWHPV��85/�
KWWS���ZZZ�LFV�IRUWK�JU�QHWJURXS�SXEOLFDWLRQV�

l &��&RXUFRXEHWLV��)�3��.HOO\��DQG�5��:HEHU��0HDVXUHPHQW�EDVHG�FKDUJLQJ�LQ
FRPPXQLFDWLRQV�QHWZRUNV��7HFKQLFDO�UHSRUW����������6WDWLVWLFDO�/DERUDWRU\�
8QLYHUVLW\�RI�&DPEULGJH��������7R�DSSHDU�LQ�2SHUDWLRQV�5HVHDUFK��85/�
KWWS���ZZZ�VWDWVODE�FDP�DF�XN�5HSRUWV��������������KWPO

l &��&RXUFRXEHWLV��9�$��6LULV��DQG�*�'��6WDPRXOLV��$SSOLFDWLRQ�RI�WKH�PDQ\
VRXUFHV�DV\PSWRWLF�DQG�HIIHFWLYH�EDQGZLGWKV�WR�WUDIILF�HQJLQHHULQJ��7R
DSSHDU�LQ�7HOHFRPPXQLFDWLRQ�6\VWHPV��$�VKRUWHU�YHUVLRQ�DSSHDUHG�LQ�$&0
6,*0(75,&6¶����85/��KWWS���ZZZ�LFV�IRUWK�JU�QHWJURXS�SXEOLFDWLRQV�

l &��&RXUFRXEHWLV��9�$��6LULV��0DQDJLQJ�DQG�SULFLQJ�VHUYLFH�OHYHO�DJUHHPHQWV
IRU�GLIIHUHQWLDWHG�VHUYLFHV��,Q��WK�,(((�,),3�,:4R6
����8&/��/RQGRQ��8.�
85/��KWWS���ZZZ�LFV�IRUWK�JU�QHWJURXS�SXEOLFDWLRQV�



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

&ORVHO\�UHODWHG�UHIHUHQFHV
l &��&RXUFRXEHWLV��9�$��6LULV��$Q�DSSURDFK�WR�SULFLQJ�DQG�UHVRXUFH�VKDULQJ

IRU�$YDLODEOH�%LW�5DWH��$%5��VHUYLFHV��,Q�,(((�*OREHFRP
����6\GQH\�
$XVWUDOLD��1RYHPEHU�������85/�
KWWS���ZZZ�LFV�IRUWK�JU�QHWJURXS�SXEOLFDWLRQV�

l &��&RXUFRXEHWLV��9�$��6LULV��DQG�*�'��6WDPRXOLV��,QWHJUDWLRQ�RI�SULFLQJ�DQG
IORZ�FRQWURO�IRU�$YDLODEOH�%LW�5DWH�VHUYLFHV�LQ�$70�QHWZRUNV��,Q�3URF��RI
,(((�*/2%(&20¶����/RQGRQ��8.��������85/�
KWWS���ZZZ�LFV�IRUWK�JU�QHWJURXS�SXEOLFDWLRQV�

l &��&RXUFRXEHWLV�DQG�5��:HEHU��%XIIHU�RYHUIORZ�DV\PSWRWLFV�IRU�D�VZLWFK
KDQGOLQJ�PDQ\�WUDIILF�VRXUFHV��-RXUQDO�RI�$SSOLHG�3URE�������������85/�
KWWS���ZZZ�LFV�IRUWK�JU�QHWJURXS�SXEOLFDWLRQV�

l *��GH�9HFLDQD��&��&RXUFRXEHWLV��DQG�-��:DOUDQG��'HFRXSOLQJ�EDQGZLGWKV
IRU�QHWZRUNV��D�GHFRPSRVLWLRQ�DSSURDFK�WR�UHVRXUFH�PDQDJHPHQW�IRU
QHWZRUNV��,Q�3URF��,(((�,1)2&20¶���

l 5�-��(GHOO��1��0FNHRZQ��DQG�3�3��9DUDL\D��%LOOLQJ�XVHUV�DQG�SULFLQJ�IRU
7&3��,(((�-��6HOHFW��$UHDV�LQ�&RPPXQ����6HSWHPEHU������



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

&ORVHO\�UHODWHG�UHIHUHQFHV��FRQW��
l $��(OZDOLG�DQG�'��0LWUD��(IIHFWLYH�EDQGZLGWKV�RI�JHQHUDO�0DUNRYLDQ�WUDIILF

VRXUFHV�DQG�DGPLVVLRQ�FRQWURO�RI�KLJK�VSHHG�QHWZRUNV��,(((�$&0�7UDQV�
RQ�1HWZRUNLQJ��2FWREHU������

l 5�-��*LEEHQV��7UDIILF�FKDUDFWHUL]DWLRQ�DQG�HIIHFWLYH�EDQGZLGWKV�IRU
EURDGEDQG�QHWZRUN�WUDFHV��,Q�)�3��.HOO\��6��=DFKDU\��DQG��,��=HLGLQV�HGLWRUV�
6WRFKDVWLF�1HWZRUNV��7KHRU\�DQG�$SSOLFDWLRQV��2[IRUG�8QLYHUVLW\�3UHVV�
�����

l )�3��.HOO\��2Q�WDULIIV��SROLFLQJ�DQG�DGPLVVLRQ�FRQWURO�IRU�PXOWLVHUYLFH
QHWZRUNV��2SHUDWLRQV�5HVHDUFK�/HWWHUV����������

l )�3��.HOO\��1RWHV�RQ�HIIHFWLYH�EDQGZLGWKV��,Q�)�3��.HOO\��6��=DFKDU\��DQG��,�
=HLGLQV�HGLWRUV��6WRFKDVWLF�1HWZRUNV��7KHRU\�DQG�$SSOLFDWLRQV��2[IRUG
8QLYHUVLW\�3UHVV�������

l 5�-��*LEEHQV�DQG�)�3��.HOO\��'LVWULEXWHG�FRQQHFWLRQ�DFFHSWDQFH�FRQWURO�IRU
D�FRQQHFWLRQOHVV�QHWZRUN��,Q�,7&����(GLQEXUJK��8.�������

l 5�-��*LEEHQV�DQG�)�3��.HOO\��5HVRXUFH�SULFLQJ�DQG�WKH�HYROXWLRQ�RI
FRQJHVWLRQ�FRQWURO��$XWRPDWLFD��������

l )�3��.HOO\��&KDUJLQJ�DQG�DFFRXQWLQJ�IRU�EXUVW\�FRQQHFWLRQV��,Q�/�:�
0F.QLJKW�DQG�-�3��%DLOH\��HGLWRUV��,QWHUQHW�(FRQRPLFV��0,7�3UHVV�������



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

&ORVHO\�UHODWHG�UHIHUHQFHV��FRQW��
l )�3��.HOO\��&KDUJLQJ�DQG�UDWH�FRQWURO�IRU�HODVWLF�WUDIILF��(XURSHDQ

7UDQVDFWLRQV�RQ�7HOHFRPPXQLFDWLRQV��-DQXDU\������
l )�3��.HOO\��$��0DXOORR��DQG�'��7DQ��5DWH�FRQWURO�LQ�FRPPXQLFDWLRQ

QHWZRUNV��VKDGRZ�SULFHV��SURSRUWLRQDO�IDLUQHVV�DQG�VWDELOLW\��-RXUQDO�RI�WKH
2SHUDWLRQDO�5HVHDUFK�6RFLHW\�����������

l 1��/LNKDQRY�DQG�5�5��0D]XPGDU��&HOO�ORVV�DV\PSWRWLFV�IRU�EXIIHUV�IHG�ZLWK
D�ODUJH�QXPEHU�RI�LQGHSHQGHQW�VWDWLRQDU\�VRXUFHV��,Q�,(((�,1)2&20¶���

l 6�+��/RZ�DQG�3�3��9DUDL\D��$�QHZ�DSSURDFK�WR�VHUYLFH�SURYLVLRQLQJ�LQ
$70�QHWZRUNV��,(((�$&0�7UDQV��RQ�1HWZRUNLQJ��2FWREHU������

l 6�+��/RZ��(TXLOLEULXP�EDQGZLGWK�DQG�EXIIHU�DOORFDWLRQ�IRU�HODVWLF�WUDIILFV�
0D\�������3DUWLDO�DQG�SUHOLPLQDU\�UHVXOWV�ZHUH�SUHVHQWHG�DW�WKH
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�7HOHFRPPXQLFDWLRQV��,&7¶�����0HOERXUQH�
$XVWUDOLD��$SULO������

l 6�+��/RZ��(TXLOLEULXP�$OORFDWLRQ�DQG�3ULFLQJ�RI�1HWZRUN�5HVRXUFHV
$PRQJ�8VHU�6XSSOLHUV��3UHSULQW��1RYHPEHU������

l -�.��0DFNLH�0DVRQ�DQ�+�5��9DULDQ��3ULFLQJ�WKH�,QWHUQHW��$YDLODEOH�DW�+DO
9DULDQ¶V�7KH�,QIRUPDWLRQ�(FRQRP\��85/�
KWWS���ZZZ�VLPV�EHUNHOH\�HGX�UHVRXUFHV�LQIRHFRQ�LQGH[�KWPO



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

&ORVHO\�UHODWHG�UHIHUHQFHV��FRQW��
l %�0��0LWFKHOO�DQG�,��9RJHOVDQJ��7HOHFRPPXQLFDWLRQV�SULFLQJ��7KHRU\�DQG

3UDFWLFH��&DPEULGJH�8QLYHUVLW\�3UHVV������
l 0��0RQWJRPHU\�DQG�*��GH�9HFLDQD��2Q�WKH�UHOHYDQFH�RI�WLPH�VFDOHV�LQ

SHUIRUPDQFH�RULHQWHG�WUDIILF�FKDUDFWHUL]DWLRQV��,Q�3URF��RI�,(((
,1)2&20¶����6DQ�)UDQVLVFR��&$��0DUFK������

l 6��6KHQNHU��)XQGDPHQWDO�GHVLJQ�LVVXHV�IRU�WKH�IXWXUH�,QWHUQHW��,(((�-�
6HOHFW��$UHDV�&RPPXQ���6HSWHPEHU������

l $��6LPRQLDQ�DQG�-��*XLEHUW��/DUJH�GHYLDWLRQV�DSSUR[LPDWLRQV�IRU�IOXLG
TXHXHV�IHG�E\�D�ODUJH�QXPEHU�RI�RQ�RII�VRXUFHV��,(((�-��6HOHFW��$UHDV
&RPPXQ���$XJXVW������

l 9��$��6LULV��'�-��6RQJKXUVW��*�'��6WDPRXOLV��DQG�0��6WRHU��8VDJH�EDVHG
FKDUJLQJ�XVLQJ�HIIHFWLYH�EDQGZLGWKV��VWXGLHV�DQG�UHDOLW\��,Q�,7&����
(GLQEXUJK��8.��-XQH������

l '��:DONHU��)�3��.HOO\�DQG�-��6RORPRQ��7DULIILQJ�LQ�WKH�QHZ�,3�$70
HQYLURQPHQW��7HOHFRPPXQLFDWLRQV�3ROLF\�����������

l -��:DOUDQG�DQG�3�3��9DUDL\D��+LJK�3HUIRUPDQFH�&RPPXQLFDWLRQ�1HWZRUNV�
0RUJDQ�.DXIPDQQ�3XEOLVKHUV��,QF��������



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

2WKHU�UHIHUHQFHV
l 5��&RFFKL��'��(VWULQ��6��6KHQNHU��DQG�/��=KDQJ��$�VWXG\�RI�SULRULW\�SULFLQJ

LQ�PXOWLSOH�VHUYLFH�FODVV�QHWZRUNV��,Q�3URF��RI�$&0�6,*&200¶���
l '�'��&ODUN��$GGLQJ�VHUYLFH�GLVFULPLQDWLRQ�WR�WKH�,QWHUQHW�

7HOHFRPPXQLFDWLRQV�3ROLF\�����������
l '�'��&ODUN��$�PRGHO�IRU�FRVW�DOORFDWLRQ�DQG�SULFLQJ�LQ�WKH�,QWHUQHW��,Q�/�:�

0F.QLJKW�DQG�-�3��%DLOH\��HGLWRUV��,QWHUQHW�(FRQRPLFV��0,7�3UHVV�������
l 5��&RFFKL��6��6KHQNHU��'��(VWULQ��DQG�/��=KDQJ��3ULFLQJ�LQ�FRPSXWHU

QHWZRUNV��0RWLYDWLRQ��IRUPXODWLRQ��DQG�H[DPSOHV��,(((�$&0�7UDQV��RQ
1HWZRUNLQJ��1RYHPEHU������

l $��*XSWD��'�2��6WDKO��DQG�$�%��:KLQVWRQ��$Q�HFRQRPLF�DSSURDFK�WR
QHWZRUNHG�FRPSXWLQJ�ZLWK�SULRULW\�FODVVHV��7HFKQLFDO�UHSRUW��8QLYHUVLW\�RI
7H[DV��$XVWLQ��'HFHPEHU������

l $��*XSWD��'�2��6WDKO��DQG�$�%��:KLQVWRQ��0DQDJLQJ�WKH�,QWHUQHW�DV�DQ
HFRQRPLFDO�V\VWHP��7HFKQLFDO�UHSRUW��8QLYHUVLW\�RI�7H[DV��$XVWLQ��-XO\
�����

l 0�/��+RQLJ�DQG�.��6WHLJOLW]��8VDJH�EDVHG�SULFLQJ�RI�SDFNHW�GDWD�JHQHUDWHG
E\�D�KHWHURJHQHRXV�XVHU�SRSXODWLRQ��,Q�3URF��IR�,(((�,1)2&20¶���
%RVWRQ��0$�



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

2WKHU�UHIHUHQFHV��FRQW��
l 6��+HU]RJ��6��6KHQNHU��DQG�'��(VWULQ��6KDULQJ�WKH�³FRVW´�RI�PXOWLFDVW�WUHHV�

DQ�D[LRPDWLF�DQDO\VLV��,Q�3URF��RI�$&0�6,*&200¶����&DPEULGJH��0$�
l -��0XUSK\��/��0XUSK\��DQG�(�&��3RVQHU��'LVWULEXWHG�SULFLQJ�IRU�HPEHGGHG

$70�QHWZRUNV��,Q�3URF��RI�WKH���WK�,QWHUQDWLRQDO�7HOHWUDIILF�&RQJUHVV
�,7&�����

l -�.��0DFNLH�0DVRQ�DQ�+�5��9DULDQ��6RPH�)$4V�DERXW�XVDJH�EDVHG�SULFLQJ�
6HSWHPEHU�������$YDLODEOH�DW�+DO�9DULDQ¶V�7KH�,QIRUPDWLRQ�(FRQRP\�
85/��KWWS���ZZZ�VLPV�EHUNHOH\�HGX�UHVRXUFHV�LQIRHFRQ�LQGH[�KWPO

l -�.��0DFNLH�0DVRQ�DQ�+�5��9DULDQ��(FRQRPLF�)$4V�DERXW�WKH�,QWHUQHW�
-XQH�������$YDLODEOH�DW�+DO�9DULDQ¶V�7KH�,QIRUPDWLRQ�(FRQRP\�

l -�.��0DFNLH�0DVRQ�DQ�+�5��9DULDQ��3ULFLQJ�FRQJHVWLEOH�QHWZRUN�UHVRXUFHV�
,(((�-��6HOHFW�$UHDV�LQ�&RPPXQ���6HSWHPEHU������

l $��2GO\VNR��$�PRGHVW�SURSRVDO�IRU�SUHYHQWLQJ�,QWHUQHW�FRQJHVWLRQ��3UHSULQW�
6HSWHPEHU�������$7	7�/DEV�5HVHDUFK�

l $��2UGD�DQG�1��6KLPNLQ��,QFHQWLYH�SULFLQJ�LQ�PXOWL�FODVV�FRPPXQLFDWLRQ
QHWZRUNV��,Q�3URF��,(((�,1)2&20¶����.REH��-DSDQ��$SULO������



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

2WKHU�UHIHUHQFHV��FRQW��

l &��3DUULV�DQG�'��)HUUDUL��$�UHVRXUFH�EDVHG�SULFLQJ�SROLF\�IRU�UHDO�WLPH
FKDQQHOV�LQ�D�SDFNHW�VZLWFKLQJ�QHWZRUN��7HFKQLFDO�UHSRUW��,QWHUQDWLRQDO
&RPSXWHU�6FLHQFH�,QVWLWXWH��%HUNHOH\��&$�������

l &��3DUULV��6�.HVKDY��DQG�'��)HUUDUL��$�IUDPHZRUN�IRU�WKH�VWXG\�RI�SULFLQJ�LQ
LQWHJUDWHG�QHWZRUNV��7HFKQLFDO�UHSRUW�75���������,QWHUQDWLRQDO�&RPSXWHU
6FLHQFH�,QVWLWXWH��%HUNHOH\��&$��0DUFK������

l 6��6KHQNHU��'��&ODUN��'��(VWULQ��DQG�6��+HU]RJ��3ULFLQJ�LQ�FRPSXWHU
QHWZRUNV��5HVKDSLQJ�WKH�UHVHDUFK�DJHQGD��$&0�&RPSXWHU
&RPPXQLFDWLRQV�5HYLHZ�����������

l -��6DLUDPHVKP�'�)��)HUJXVRQ��DGQ�<��<HPLQL��$Q�DSSURDFK�WR�SULFLQJ�
RSWLPDO�DOORFDWLRQ��DQG�TXDOLW\�RI�VHUYLFH�SURYLVLRQLQJ�LQ�KLJK�VSHHG�SDFNHW
QHWZRUNV��,Q�3URF�RI�,(((�,1)2&20¶����%RVWRQ��0$��$SULO������

l 6��6KHQNHU��6HUYLFH�PRGHOV�DQG�SULFLQJ�SROLFLHV�IRU�DQ�LQWHJUDWHG�VHUYLFHV
,QWHUQHW��,Q�%��.DKLQ�DGQ�-��.HOOHU��HGLWRUV��3XEOLF�$FFHVV�WR�WKH�,QWHUQHW�
3UHQWLFH�+DOO�������



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

2WKHU�UHIHUHQFHV��FRQW��

l $��6KZDUW]�DQG�$��:HLVV��/DUJH�'HYLDWLRQV�IRU�3HUIRUPDQFH�$QDO\VLV�
&KDSPDQ�DQG�+DOO�������

l +��5��9DULDQ��0LFURHFRQRPLF�$QDO\VLV��:�:��1RUWRQ�	�&RPSDQ\�,QF��
�����

l 4��:DQJ��-�0��3HKD��DQG�0��$��6LUEX��7KH�GHVLJQ�RI�DQ�RSWLPDO�SULFLQJ
VFKHPH�IRU�$70�LQWHJUDWHG�VHUYLFHV�QHWZRUNV��,Q�/�:��0F.QLJKW�DQG�-�3�
%DLOH\��HGLWRUV��,QWHUQHW�(FRQRPLFV��0,7�3UHVV�������



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

7HFKQRORJ\�EDFNJURXQG

l 7KH�$70�)RUXP��7UDIILF�0DQDJHPHQW�6SHFLILFDWLRQ�9HUVLRQ������$SULO
�����

l ,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQ�8QLRQ�7HOHFRPPXQLFDWLRQV�6HFWRU��,78�
7��,������7UDIILF�FRQWURO�DQG�FRQJHVWLRQ�FRQWURO�LQ�%�,6'1�

l 5��%UDGHQ��'��&ODUN��DQG�6��6KHQNHU��,QWHJUDWHG�VHUYLFHV�LQ�WKH�,QWHUQHW
DUFKLWHFWXUH��DQ�RYHUYLHZ��5)&������-XO\������

l 0�:��*DUUHWW��$�VHUYLFH�DUFKLWHFWXUH�IRU�$70��)URP�DSSOLFDWLRQV�WR
VFKHGXOLQJ��,(((�1HWZRUN�0DJD]LQH��0D\������

l 6��6KHQNHU��&��3DUWULGJH��DQG�5��*XHULQ��6SHFLILFDWLRQ�RI�JXDUDQWHHG�TXDOLW\
RI�VHUYLFH��5)&�������,QWHJUDWHG�6HUYLFHV�:RUNLQJ�*URXS��6HSWHPEHU
�����

l -��:URFODZVNL��6SHFLILFDWLRQ�RI�WKH�FRQWUROOHG�ORDG�QHWZRUN�HOHPHQW�VHUYLFH�
5)&������,QWHJUDWHG�6HUYLFHV�:RUNLQJ�*URXS��6HSWHPEHU������



3ULFLQJ�PRGHOV�IRU�QHWZRUN�VHUYLFHV������ ������&�&RXUFRXEHWLV

6RPH�WKRXJKWV���

l 7KHUH�LV�QR�XQLTXH�YLHZ�RQ�FKDUJLQJ�IRU�QHWZRUN�VHUYLFHV

n 'LVSDUDWH�PRGHOV��FRQWUDGLFWLQJ�SURSRVDOV

l 7KHUH�LV�QR�QHHG�IRU�SULFLQJ�QHWZRUN�VHUYLFHV�

n 1R�FRQJHVWLRQ�LQ�WKH�IXWXUH
n SULFH�RQO\�FRQWHQW

l 7KHUH�LV�QRWKLQJ�QHZ���(FRQRPLVWV�GLG�HYHU\WKLQJ�DOUHDG\�

n �\HV�DQG�QR�

n QHZ�LVVXHV�
± FRPSOH[�VHUYLFH�VHPDQWLFV��QRW�REYLRXV�FKDUJLQJ�VWUXFWXUHV

± FRQJHVWLRQ�DQG�VWDELOLW\�GHSHQGV�RQ�FKDUJLQJ

± VFDODELOLW\�LVVXHV��LQWHUFRQQHFWLRQ

± G\QDPLF�FRQWURO�VWUXFWXUHV


