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.H\ZRUGV�� %XVLQHVV�0DQDJHPHQW��%XVLQHVV�0RGHO��&R�2SHWLWLRQ��'HVLJQ�6FLHQFH��,QIRUPDWLRQ�6\VWHPV��
2SHQ�,QQRYDWLRQ��5LVN�0DQDJHPHQW�DQG�&RPSOLDQFH
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7KLV�SDSHU�GHDOV�ZLWK�FR�RSHWLWLRQ�LQ�RSHQ�LQ�
QRYDWLRQ��2SHQ�LQQRYDWLRQ�LV�LQQRYDWLRQ�GRQH�
RXWVLGH� WKH� FRPSDQ\� �&KHVEURXJK�� �������
ZKHUHDV�FR�RSHWLWLRQ�RFFXUV�ZKHQ�WZR�FRPSHWL�
WRUV�FRRSHUDWH�RQ�D�VSHFLILF�SURMHFW��&R�RSHWLWLRQ�
FDQ�EH�GHILQHG�E\�PHDQV�RI�ILYH�FRPSRQHQWV��

SOD\HUV��DGGHG�YDOXHV��UXOHV��WDFWLFV�DQG�VFRSH�
�%UDQGHQEXUJHU�	�1DOHEXII��������

&RPSDQLHV�WU\LQJ�WR�DOLJQ�WKHLU�VWUDWHJLF�
LQWHQWV�IRU�FRRSHUDWLRQ�XVXDOO\�IDFH�SUREOHPV�RI�
FRRUGLQDWLRQ��,W�LV�LPSRUWDQW�WKDW�HDFK�SDUWQHU¶V�
SURPLVHV�ZLOO�EH�KRQRXUHG��L�H���WKDW�SDUWQHUV�DUH�
VHOI�FRPPLWWLQJ��,I�WKRVH�FRPSDQLHV�DUH�FRP�
SHWLQJ�WKHLU�ODFN�RI�FRPPRQ�NQRZOHGJH�OHDGV�
WR�DV\PPHWU\�RI�LQIRUPDWLRQ�DQG�WKDW�GRHV�QRW�
DOORZ�IRU�FRPSOHWH�WUXVW�DPRQJ�WKHP��:KHQ�WKDW�
KDSSHQV��WKH�SURPLVH�GRQH�E\�RQH�SDUWQHU�QHHGV�

5HVSHFWLQJ�WKH�'HDO�
(FRQRPLFDOO\�6XVWDLQDEOH�

0DQDJHPHQW�RI�2SHQ�,QQRYDWLRQ�
$PRQJ�&R�2SHWLQJ�&RPSDQLHV

5LFFDUGR�%RQD]]L��8QLYHUVLW\�RI�/DXVDQQH��6ZLW]HUODQG

$UDVK�*ROQDP��(FROH�3ROLWHFKQLTXH�)pGpUDOH�GH�/DXVDQQH��(3)/���6ZLW]HUODQG

<YHV�3LJQHXU��8QLYHUVLW\�RI�/DXVDQQH��6ZLW]HUODQG

$ODLQ�:HJPDQQ��(FROH�3ROLWHFKQLTXH�)pGpUDOH�GH�/DXVDQQH��(3)/���6ZLW]HUODQG

$%675$&7

3ODWIRUPV�OLNH�H%D\�DOORZ�SURGXFW�VHHNHUV�DQG�SURYLGHUV�WR�PHHW�DQG�H[FKDQJH�JRRGV��2Q�H%D\��FRQVXPHUV�
FDQ�UHWXUQ�D�SURGXFW�LI�LW�GRHV�QRW�FRUUHVSRQG�WR�H[SHFWDWLRQV��H%D\�LV�WKH�WKLUG�SDUW\�¿UP�LQ�FKDUJH�RI�DV�
VXULQJ�WKDW�WKH�DJUHHPHQW�DPRQJ�VHHNHUV�DQG�SURYLGHUV�ZLOO�EH�UHVSHFWHG��:KR�SURYLGHV�WKH�VDPH�VHUYLFH�IRU�
ZKDW�FRQFHUQV�RSHQ�LQQRYDWLRQ��ZKHUH�VSHFL¿FDWLRQV�PLJKW�QRW�EH�IXOO\�GH¿QHG"�7KLV�SDSHU�GHVFULEHV�WKH�
EXVLQHVV�PRGHO�RI�DQ�RUJDQL]DWLRQDO�VWUXFWXUH�WR�VXSSRUW�WKH�HOLFLWDWLRQ�DQG�UHVSHFW�RI�DJUHHPHQWV�DPRQJ�
DJHQWV��ZKR�KDYH�FRQÀLFWLQJ�LQWHUHVWV�EXW�WKDW�JDLQ�IURP�FRRSHUDWLQJ�WRJHWKHU��([WHQGLQJ�SUHYLRXV�VWXGLHV��
WKH�EXVLQHVV�PRGHO�WDNHV�LQWR�DFFRXQW�WKH�HFRQRPLF�GLPHQVLRQV�FRQFHUQLQJ�WKH�QHHGV�RI�NQRZOHGJH�VKDUH�DQG�
PXWXDO�FRQWURO�WR�DOORZ�D�WKLUG�SDUW\�WR�VXVWDLQDEO\�UHLQIRUFH�WUXVW�DPRQJ�XQWUXVWHG�SDUWQHUV�DQG�WR�ORZHU�
WKHLU�RYHUDOO�UHODWLRQDO�ULVN�

'2,����������MHVPD�����������
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WR�EH�KRQRXUHG��L�H���LW�LV�VHOI�FRPPLWWLQJ��DQG�
KRSHG�WR�EH�EHOLHYHG�E\�WKH�RWKHU�SDUWQHU��L�H���
LW�LV�VHOI�VLJQDOOLQJ��9DQ�5RR\���������$�WULYLDO�
H[DPSOH�WDNHQ�IURP�8UV�DQG�%�WOHU��������S��
����� FRXOG� LOOXVWUDWH� WKLV� VLWXDWLRQ�� D� SHUVRQ�
EULQJLQJ�ZLQH�WR�D�GLQQHU��UHG�RU�ZKLWH��ZLWK�
D� VHFRQG� SHUVRQ� FRRNLQJ� WKH�PHDO� �PHDW� RU�
ILVK���7KHUH�DUH�WZR�VXLWDEOH�RSWLRQV�H[SORLWLQJ�
WKH�FRPSOHPHQWDULWLHV�RI� WKH� WZR�DVVHWV� �UHG�
ZLQH�PHDW�DQG�ZKLWH�ZLQH�ILVK���DQG�SOD\HUV�
DUH�DVVXPHG�WR�EH�QHXWUDO�LQ�UHVSHFW�WR�WKHP��
+HQFH��WKH�ILUVW�SHUVRQ�FDQ�SURSRVH�WR�HDW�PHDW�
DQG�GULQN�UHG�ZLQH��NQRZLQJ�WKDW�LI�WKH�VHFRQG�
SHUVRQ�DJUHHV�WR�FRRN�PHDW�WKDW�KH�ZLOO�KDYH�QR�
UHDVRQ�WR�FKHDW�DQG�WR�EULQJ�ZKLWH�ZLQH��/HW�XV�
DVVXPH�WKDW�WKH�ILUVW�SHUVRQ�SUHIHUV�UHG�ZLQH��
ZKHUHDV�WKH�VHFRQG�SHUVRQ�OLNHV�ILVK��7KXV�WKH�
SOD\HUV¶� DVVHWV� DUH� VXEVWLWXWHV�� PHDQLQJ� WKDW�
HLWKHU�WKH\�GULQN�UHG�ZLQH��DQG�WKH\�VKRXOG�HDW�
PHDW��RU�WKH\�HDW�ILVK��DQG�GULQN�ZKLWH�ZLQH���
,Q�WKLV�FDVH��WKH�ILUVW�SHUVRQ�FDQ�SURSRVH�WKDW�
WKH\� HDW�PHDW� DQG�GULQN� UHG�ZLQH� IRU�GLQQHU�
DQG�WKDW�WKH\�HDW�ILVK�DQG�GULQN�ZKLWH�ZLQH�RQ�
WKH�IROORZLQJ�GLQQHU��KRZHYHU��WKDW�ZLOO�ZRUN�
RQO\�LI�WKH�VHFRQG�SHUVRQ�EHOLHYHV�WKDW�WKH�ILUVW�
RQH�ZLOO�KRQRXU�WKH�SURPLVHV��L�H���WKHUH�ZLOO�
EH�FRPSOLDQFH��

2XU�FRQWHQWLRQ�LV�WKDW�FR�RSHWLWLRQ�ZRUNV�
IRU�SURMHFWV�ZKHUH�WKHUH�LV�D�KLJK�ULVN�RI�IDLOXUH��
ZKLFK�D�VLQJOH�FRPSDQ\�LV�QRW�UHDG\�WR�VWDQG��
DQG�ZKHUH�WKHUH�LV�D�SURPLVH�RI�KLJK�SRWHQWLDO�
UHWXUQV�IRU�WKH�FRPSDQ\�WR�EH�VDWLVILHG�HYHQ�LI�LW�
UHFHLYHV�RQO\�D�SDUW�RI�LW��$FFRUGLQJ�WR�:DJQHU�
DQG�/D\WRQ���������WKHUH�DUH�WZR�NLQGV�RI�ULVN��
XQUHZDUGHG��ZKLFK�LV�D�FRVW�WR�EH�SDLG�LQ�DGYDQFH�
WR�HQWHU�WKH�JDPH��DQG�UHZDUGHG��ZKLFK�LV�WKH�
SURPLVH�RI�SRWHQWLDO�UHWXUQV��2Q�WKH�RQH�KDQG��
FR�RSHWLWLRQ�DLPV�DW�VKDUH�WKH�XQUHZDUGHG�ULVN�
DPRQJ�SDUWQHUV��2Q�WKH�RWKHU�KDQG��WKLV�IRUP�RI�
SDUWQHUVKLS�UHTXLUHV�KLJK�HIIRUWV�IRU�FRRUGLQD�
WLRQ�WKDW�OHDG�WR�FRVWV�RI�FRPPXQLFDWLRQ�DPRQJ�
SDUWQHUV�DQG�RI�FRQWURO�DJDLQVW�FKHDWLQJ��6XFK�
FRVWV�DUH�DOVR�NQRZQ�DV�WUDQVDFWLRQ�FRVWV�DQG�
DUH�UHGXFHG�ZKHQ�WKHUH�LV� WUXVW�DPRQJ�DOOLHG�
FRPSDQLHV�� 7KLV� FDQ� EH� DFKLHYHG� E\� JLYLQJ�
SURRI�RI�FRPSOLDQFH��ZKLFK�LW�LV�KHUH�GHILQHG�LQ�D�
EURDGHU�VHQVH�DV�WKH�GHILQLWLRQ�RI�WKH�REMHFWLYHV�

RI�WKH�SDUWQHUVKLS��WKH�DVVHVVPHQW�RI�WKH�IDLOXUH�
ULVN�DQG�WKH�HQIRUFHPHQW�RI�D�VHW�RI�FRQWUROV�

$FFRUGLQJ�WR�ZKDW�VDLG�VR�IDU�WKLV�VWXG\�
SURSRVHV� D� IUDPHZRUN� WR� DFKLHYH� WKH� EHVW�
WUDGH�RII�EHWZHHQ�WUXVW�DQG�FRQWURO�LQ�RUGHU�WR�
DFKLHYH�FRQILGHQFH�DW�D�PLQLPXP�FRVW��$�ODUJH�
DPRXQW�RI�OLWHUDWXUH�KDV�IRFXVHG�RQ�LQIRUPDWLRQ�
WHFKQRORJLHV�DXWRPDWLFDOO\�QHJRWLDWLQJ�DPRQJ�
HQWHUSULVHV��KHQFH��WKH�IRFXV�KHUH�LV�RQ�ULVN�PDQ�
DJHPHQW�DQG�FRPSOLDQFH��$�YLDEOH�WDFWLF�VKRXOG�
EH�WR�GHILQH�UXOHV�WKDW�ZRXOG�VKDSH�WKH�DOOLDQFH�
LQ�D�ZD\�WKDW�GRHV�QRW�UHZDUG�FKHDWLQJ��/DIIRQW�
	�0DUWLPRUW���������,Q�WKLV�VHQVH��+DJHO��������
VXJJHVWV� XVLQJ� WKH� VKDUHG� SODWIRUP� WR� VKDSH�
WKH�LQIRUPDWLRQ�H[FKDQJHV�DPRQJ�FRPSDQLHV��
6XFK�D�SODWIRUP�FDQ�EH�FRQVLGHUHG�DV�D�FULWLFDO�
UHVRXUFH�IRU�D�WKLUG�SDUW\�HQWHUSULVH�LQ�FKDUJH�RI�
WKH�FRRUGLQDWLRQ�DPRQJ�FR�RSHWLQJ�FRPSDQLHV��
7KXV��RXU�JRDO�LV�WR�VNHWFK�WKH�EXVLQHVV�PRGHO�
RI�VXFK�WKLUG�SDUW\�HQWHUSULVHV��DQVZHULQJ�WKH�
IROORZLQJ�UHVHDUFK�TXHVWLRQ�

:KLFK�DUH�WKH�%XVLQHVV�
0RGHO�&RPSRQHQWV�RI�D�7KLUG�
3DUW\�(QWHUSULVH�LQ�&KDUJH�
RI�5LVN�0DQDJHPHQW�$PRQJ�
&R�2SHWLQJ�&RPSDQLHV�
3HUIRUPLQJ�2SHQ�,QQRYDWLRQ"

7KLV�TXHVWLRQ�LV�DGGUHVVHG�XVLQJ�D�GHVLJQ�VFLHQFH�
PHWKRGRORJ\��+HYQHU�HW�DO����������:H�IROORZ�
WKH�JXLGHOLQHV�RI�*UHJRU�DQG�-RQHV��������WR�
GHYHORS�D�FRQFHSWXDO�PRGHO�IRU�ULVN�PDQDJH�
PHQW�DPRQJ�FR�RSHWLQJ�DJHQWV��$�FRQFHSWXDO�
PRGHO�LV�GHILQHG�E\�0DUFK�DQG�6PLWK��������
DV�D�UHSUHVHQWDWLRQ�RI�KRZ�WKLQJV�DUH��ZKRVH�
FRQFHUQ�LV�XWLOLW\��QRW�WUXWK��6XFK�PRGHO�JLYHV�WKH�
WKHRUHWLFDO�JURXQG�IRU�WKH�VHW�RI�EXVLQHVV�PRGHO�
SUHVFULSWLRQV�IRU�D�WUXVWHG�WKLUG�SDUW\��ZKLFK�LV�
SUHVHQWHG�ODWHU�LQ�WZR�VHFWLRQV�RI�WKLV�SDSHU�

6XFK�JXLGHOLQHV�KDYH�VWLOO�WR�EH�WHVWHG�H[�
WHQVLYHO\��DQG�IRU�WKLV�SXUSRVH�ZH�LOOXVWUDWH�DQ�
H[DPSOH�RI�VXFK�WHVW�XVLQJ�VHFRQG�KDQG�GDWD�
IURP�WKH�,QQRFHQWLYH�FDVH�WR�JLYH�D�KLQW�RI�ZKDW�
ZH�H[SHFW�WR�REWDLQ��,QQRFHQWLYH�LV�DQ�LQGHSHQ�
GHQW�LQWHUPHGLDU\��ZKLFK�DOORZV�FRPSDQLHV�WR�
OLVW�WKHLU�LQQRYDWLRQ�FKDOOHQJHV�DQG�WR�VHHN�IRU�
D�VROXWLRQ�DPRQJ�D�FURZG�RI�SRWHQWLDO�VROYHUV��
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)RU� H[DPSOH� LI� D�GULOOLQJ�FRPSDQ\�PLJKW�EH�
ORRNLQJ�IRU�DQ�LQQRYDWLYH�ZD\�WR�GULOO�LQ�VSHFLDO�
WHUUDLQ� FRQGLWLRQV�� ,QQRFHQWLYH� OHWV� WKH� GULOO�
LQJ�FRPSDQ\�SRVW�LWV�LQQRYDWLRQ�FKDOOHQJH�RQ�
WKHLU�ZHEVLWH��7KLV�ZD\�WKH�GULOOLQJ�FRPSDQ\�
FDQ�DFFHVV�WKH�NQRZOHGJH�RI�WKH�WKRXVDQGV�RI�
ZRUOGZLGH�H[SHUWV�HQUROOHG�LQ�WKH�,QQRFHQWLYH�
ZHEVLWH��,Q�UHFHQW�\HDUV�,QQRFHQWLYH�KDV�EHHQ�
H[SORULQJ�QHZ�ZD\V�WR�DOORZ�GLIIHUHQW�VROYHUV�
WR�JDWKHU�WRJHWKHU�IRU�D�OLPLWHG�DPRXQW�RI�WLPH�
WR�VROYH�D�FKDOOHQJH��:H�FRQVLGHU�,QQRFHQWLYH�D�
JRRG�H[DPSOH�WR�WHVW�WKH�UHSUHVHQWDWLYH�SRZHU�
RI�D�PRGHO�WR�KHOS�PDQDJLQJ�FR�RSHWLQJ�DJHQWV�

7KH� UHVW� RI� WKLV� SDSHU� LV� RUJDQL]HG� DV�
IROORZV��:H� SURYLGH� D� EULHI� LQWURGXFWLRQ� WR�
FR�RSHWLWLRQ� DV� D� K\EULG� EXVLQHVV� VWUDWHJ\�
FRPSULVLQJ�FRPSHWLWLRQ�DQG�FRRSHUDWLRQ��SUR�
YLGLQJ�WKHRUHWLFDO�IUDPHZRUNV�RQ�FRRUGLQDWLRQ�
DQG�FRQWURO��:H�LQWURGXFH�GHVLJQ�UHVHDUFK�LQ�
LQIRUPDWLRQ�V\VWHPV�DV�WKH�FKRVHQ�PHWKRGRORJ\�
DQG�WKH�EXVLQHVV�PRGHO�RQWRORJ\��%02��DV�WKH�
FRQFHSWXDO�IUDPHZRUN�WR�GHYHORS�WKH�EXVLQHVV�
PRGHO�� :H� GHVFULEH� WKH� SURSRVHG� EXVLQHVV�
PRGHO�IRU�D�WKLUG�SDUW\��ZKHUHDV�WKH�QH[W�VHF�
WLRQ�OLVWV�VRPH�WHVWDEOH�SURSRVLWLRQV�WR�IDOVLI\�
WKH�XQGHUO\LQJ�WKHRU\�RI�RXU�EXVLQHVV�PRGHO��
:H�LOOXVWUDWH�KRZ�WR�XVH�RXU�EXVLQHVV�PRGHO�
SDWWHUQ�XVLQJ�WKH�H[DPSOH�RI�,QQRFHQWLYH��7KH�
FRQFOXVLRQ�RI�WKH�SDSHU�LV�SUHVHQWHG�ODVW�
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7KLV�VHFWLRQ�HODERUDWHV�RQ�FR�RSHWLWLRQ�DV�DQ�
HPHUJLQJ�FRQFHSW� LQ� WKH�ILHOG�RI�VWUDWHJ\��7R�
REWDLQ�LQVLJKWV�LQWR�WKLV�K\EULG�IRUP�RI�VWUDWHJ\��
WKH�H[LVWLQJ�OLWHUDWXUH�RQ�DOOLDQFH�PDQDJHPHQW�
LV�FRPELQHG�ZLWK�FRQFHSWV�IURP�WKH�ULVN�PDQ�
DJHPHQW�DQG�FRPSOLDQFH�OLWHUDWXUH�

$GRSWLQJ�D�V\VWHPV�SHUVSHFWLYH��D�ILUP�FDQ�
EH�YLHZHG�DV�DQ�RSHQ�V\VWHP�LQWHUDFWLQJ�ZLWK�
HQWLWLHV�LQ�LWV�HQYLURQPHQW��,Q�RUGHU�WR�PDLQWDLQ�
LWV�H[LVWHQFH�LQ�D�VSHFLILF�FRQWH[W��L�H���YLDELOLW\���
D�ILUP�KDV�WR�UHJXODWH��RSWLPL]H�DQG�FRQWLQXRXVO\�
LPSURYH�LWV�LQWHUQDO�RSHUDWLRQV�DQG�WR�PDQDJH�
LWV�UHODWLRQVKLSV�ZLWK�WKH�H[WHUQDO�HQWLWLHV��%HHU��
�������6XFK�LQWHUDFWLRQV�DSSHDU� LQ� WZR�EDVLF�
ZD\V��FRRSHUDWLRQ�WR�H[FKDQJH�UHVRXUFHV��+DOO�

HW�DO���������*DODVNLHZLF]��������DQG�FRPSH�
WLWLRQ� WR� DFTXLUH�PDLQWDLQ� FXVWRPHUV� �3RUWHU��
������DQG�UHVRXUFHV��6DQFKH]�	�+HHQ���������
,Q� YDULRXV� EXVLQHVV� VHWWLQJV�� ILUPV� FRPSHWH�
DQG�FRRSHUDWH�DW�WKH�VDPH�WLPH�WR�DFKLHYH�ERWK�
DGYDQWDJHV�DQG�YLDELOLW\��7KLV�K\EULG�IRUP�RI�
VWUDWHJ\�FRPSULVLQJ�VLPXOWDQHRXV�FRRSHUDWLRQ�
DQG�FRPSHWLWLRQ�LV�ODEHOOHG�FR�RSHWLWLRQ�LQ�WKH�
VWUDWHJ\� OLWHUDWXUH� �%UDQGHQEXUJ�	�1DOHEXII��
������� ,Q� HIIHFW�� FR�RSHWLWLRQ� LV� D� FRPPRQ�
DWWULEXWH�RI�DOO�V\VWHPV�UDQJLQJ�IURP�ILUPV�WR�
OLYLQJ�VSHFLHV��(YLGHQFH�IURP�V\VWHPV�WKHRU\�
VXJJHVWV� WKDW� DQ\� VWURQJ� DVVRFLDWLRQ� DPRQJ�
V\VWHPV�� EH� LW� FRPSHWLWLYH�RU� FRRSHUDWLYH�� LV�
GRRPHG� WR� GHSOHWLRQ� �:HLQEHUJ�	�:LQEHUJ��
�������7KH�UHVW�RI�WKH�VHFWLRQ�RXWOLQHV�DQG�EULHIO\�
HODERUDWHV�RQ�WKH�WKHRUHWLFDO�LQVLJKWV�WKDW�FDQ�
FRQWULEXWH�WR�RXU�XQGHUVWDQGLQJ�RI�FR�RSHWLWLRQ�

7KHRUHWLFDO�)UDPHZRUNV�
IRU�&R�2SHWLWLRQ

7KH�VWXG\�RI�FRRSHUDWLRQ�DQG�FRPSHWLWLRQ�KDV�
EHHQ�D�WRSLF�RI�FRQWLQXLQJ�LQWHUHVW�LQ�D�YDULHW\�RI�
GLVFLSOLQHV�UDQJLQJ�IURP�ELRORJ\�WR�SROLWLFDO�VFL�
HQFH�DQG�EXVLQHVV�VWUDWHJ\��)ODNH���������9DUL�
RXV�WKHRUHWLFDO�IUDPHZRUNV�FDQ�EH�HPSOR\HG�WR�
VKHG�OLJKW�RQ�WKH�DVSHFWV�RI�WKLV�SKHQRPHQRQ��
EXW�WKLV�SDSHU�OLPLWV�LWVHOI�WR�EXVLQHVV�VWUDWHJ\�
�/DGR�HW�DO����������7KHUHIRUH�ZH�JURXQG�RXU�
VWDWHPHQWV�LQWR�JDPH�WKHRU\��ZKLFK�GHVFULEHV�
WKH�LQWHUDFWLRQ�DPRQJ�DJHQWV��WUDQVDFWLRQ�FRVW�
WKHRU\��ZKLFK�VXJJHVWV�WKH�EHVW�ZD\�WR�VWUXFWXUH�
VXFK�LQWHUDFWLRQV��DQG�UHVRXUFH�EDVHG�WKHRU\��
ZKLFK�DQDO\VHV�WKH�JDLQ�IURP�SRROLQJ�DJHQWV¶�
UHVRXUFHV�WRJHWKHU�

(YLGHQFHV�IURP�JDPH�WKHRU\�VXJJHVW�WKDW�
LQ� WKH� ORQJ� UXQ� FRRSHUDWLRQ� HPHUJHV� DV� WKH�
HYROXWLRQDULO\�VWDEOH�VWUDWHJ\�DPRQJ�FRPSHWLQJ�
SOD\HUV��6WDIILQ���������$[HOURG��������VXJJHVWV�
WKDW�LQ�WKH�3ULVRQHU¶V�'LOHPPD�JDPH��WKH�SOD\�
HUV�ZKR�SXUVXH�D�FR�RSHWLWLYH�VWUDWHJ\�JDLQ�D�
KLJKHU�SD\�RII�DV�FRPSDUHG�WR�WKRVH�ZKR�SOD\�
ZLWK�D�FRPSHWLWLYH�RU�D�FRRSHUDWLYH�VWUDWHJ\��$�
FR�RSHWLWLRQ�JDPH�LQ�RSHQ�LQQRYDWLRQ�FDQ�EH�
GHVFULEHG�XVLQJ�ILYH�FRPSRQHQWV��SOD\HUV��DGGHG�
YDOXHV��UXOHV��WDFWLFV�DQG�VFRSH��VXJJHVWHG�E\�
1DOHEXII�DQG�%UDQGHUEXUJHU���������WR�ZKLFK�
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ZH�DGG�WZR�DGGLWLRQDO�HOHPHQWV��L�H���³FRVW´�DQG�
³UHVRXUFHV´��ZKLFK�ZH�GHULYH�IURP�WUDQVDFWLRQ�
FRVW�WKHRU\�DQG�UHVRXUFH�EDVHG�WKHRU\�

7KH�VHYHQ�HOHPHQWV�DUH�OLVWHG�LQ�7DEOH���DQG�
GHVFULEHG�LQ�WKH�UHVW�RI�WKLV�SDUDJUDSK�

)RXU�NH\�UROH�SOD\HUV� UHODWH� WR� WKH�PDLQ�
FRPSDQ\��ZKLFK�FDQ�WDNH�SDUW�LQ�RSHQ�LQQRYD�
WLRQ��FXVWRPHUV��VXSSOLHUV��FRPSOHPHQWRUV�DQG�
FRPSHWLWRUV��1DOHEXII�	�%UDQGHUEXUJHU��������
S������

2Q�ZKDW�FRQFHUQV�DGGHG�YDOXHV�:HVW�DQG�
*DOOHJKHU��������UHIHU�WR�H[SHFWDQF\�WKHRU\�WR�
ILQG�WKH�UHDVRQV�SXVKLQJ�HQWHUSULVHV�WR�FRQWULE�
XWH�LQ�RSHQ�VRXUFH�VRIWZDUH�GHYHORSPHQWV��7KH�
DVVHVVPHQW�RI�WKH�DGGHG�YDOXHV�IRU�FRPSDQLHV�
UDLVHV�WZR�LVVXHV��WKDW�LV��KRZ�WR�FDOFXODWH�VXFK�
YDOXH�DQG�KRZ�WR�LQFUHDVH�LW��6LPDUG�DQG�:HVW�
�������SURSRVH�D�VHW�RI�PHWULFV��ZKHUHDV�:HVW�
DQG�*DOOHJKHU� OLVW� WKUHH�PDMRU�JRDOV�RI�RSHQ�
LQQRYDWLRQ��WR�PD[LPL]H�UHWXUQV�WR�LQWHUQDO�LQ�
QRYDWLRQ��WR�LQFRUSRUDWH�H[WHUQDO�LQQRYDWLRQV�
DQG�WR�PRWLYDWH�VSLOORYHUV�

7KH�UXOHV�LQ�WKLV�NLQG�RI�JDPH�GHDO�ZLWK�
WKH� ULVN� RI� ODFN� RI� FRPSOLDQFH�� 7KH� ULVN� RI�
ZURQJ�FRRUGLQDWLRQ�EHWZHHQ�FRPSDQLHV��:HVW�
	�*DOOHJKHU��������LV�DGGUHVVHG�E\�WKH�GHVLJQ�
RI� DQ� LQWHUIDFH� EHWZHHQ� FRPSDQLHV� �'R]� 	�
+DPHO��������

5HIHUULQJ�WR�WDFWLFV�IRU�RSHQ�LQQRYDWLRQ��
'R]� DQG� +DPHO� ������� DVVHVV� WKH� VKLIW� LQ�
WKH� NLQG�RI� UHODWLRQVKLS� EHWZHHQ� FRPSDQLHV��
ZKHUHDV�:HVW�DQG�*DOODJKHU��������GHVFULEH�
IRXU�EXVLQHVV�PRGHOV�XVHG�E\�VRIWZDUH�FRP�

SDQLHV�WR�FDSLWDOL]H�WKHLU�FRQWULEXWLRQV�WR�RSHQ�
VRXUFHV�SURJUDPV�

2Q�WKH�PDWWHU�RI�VFRSH��RSHQ�LQQRYDWLRQ�
FDQ�EH�VWXGLHG�DW�WKH�LQWUD�RUJDQL]DWLRQDO�DQG�
ILUP� OHYHO� DV� ZHOO� DV� DW� WKH� G\DG� �L�H��� WZR�
FRPSDQLHV�� DQG� LQWHU�RUJDQL]DWLRQDO� OHYHO�
�9DQKDYHUEHNH���������2XU�ZRUN�FRQVLGHUV�D�
QHWZRUN�RI�FRPSDQLHV��ZKLFK�GHDO�ZLWK�HDFK�
RWKHU��,Q�WKLV�VHQVH�OHJDO�ERXQGDULHV�DUH�KDUG�WR�
EH�GHILQHG��VLQFH�GLIIHUHQW�EXVLQHVV�XQLWV�LQ�WKH�
VDPH�HQWHUSULVH�FRXOG�EH�VXEPLWWHG�WR�GLIIHUHQW�
UHJXODWLRQV�DQG�GHDO�ZLWK�HDFK�RWKHU�E\�PHDQV�
RI�LQWHUQDO�VHUYLFH�OHYHO�DJUHHPHQWV�

7UDQVDFWLRQ�FRVW�HFRQRPLFV��7&(��LGHQ�
WLILHV� WZR� W\SHV� RI� FRVWV� DVVRFLDWHG�ZLWK� WKH�
HFRQRPLF� H[FKDQJHV� �:LOOLDPVRQ�� �������
SURGXFWLRQ�FRVW�DQG�WUDQVDFWLRQ�FRVW��3URGXF�
WLRQ�FRVW�LV�GHILQHG�KHUH�DV�WKH�DFWXDO�FRVW�RI�WKH�
SURGXFW�RU�WKH�VHUYLFH��WUDQVDFWLRQ�FRVW�LQFOXGHV�
WKH� H[WUD� FRVWV� DVVRFLDWHG�ZLWK� DQ� HFRQRPLF�
H[FKDQJH�WKDW�JR�EH\RQG�WKH�SURGXFWLRQ�FRVW��
6XFK�FRVWV� LQFOXGH� WKH�FRVW�RI�VHDUFKLQJ�DQG�
VHOHFWLQJ�D�SURGXFW�RU�D�VHUYLFH�DV�ZHOO�DV�WKH�
FRVW�RI�GUDIWLQJ�DQG�HQIRUFLQJ�D�FRQWUDFW��7&(�
DVVHUWV�WKDW�D�ILUP�VKRXOG�DFTXLUH�D�SURGXFW��D�
VHUYLFH�RU�D�UHVRXUFH�H[WHUQDOO\�RQO\�ZKHQ�WKH�
SURGXFWLRQ�DQG�WUDQVDFWLRQ�FRVWV�DUH�ORZHU�WKDQ�
WKRVH�RI�SURGXFLQJ�LW� LQWHUQDOO\��:LOOLDPVRQ��
�������)XUWKHUPRUH��LW�K\SRWKHVL]HV�WKDW�KLJKHU�
XQFHUWDLQW\�� IUHTXHQF\� RI� WUDQVDFWLRQV�� DQG�
VSHFLILFLW\�RI�WKH�DVVHWV�UHVXOW�LQ�KLJKHU�ULVN�RI�
RSSRUWXQLVP�DQG�FRQVHTXHQWO\�KLJKHU�WUDQVDF�
WLRQ�FRVWV�DVVRFLDWHG�ZLWK�WKH�H[FKDQJH�RI�WKH�
JRRG��VHUYLFH�RU�UHVRXUFH��:LOOLDPVRQ���������

7DEOH����(OHPHQWV�RI�FR�RSHWLWLRQ�IUDPHZRUN�

(OHPHQW 3RVVLEOH�9DOXHV

3OD\HUV &XVWRPHUV��VXSSOLHUV��FRPSOHPHQWRUV��FRPSHWLWRUV

$GGHG�YDOXHV 7R�PD[LPL]H�UHWXUQV�WR�LQWHUQDO�LQQRYDWLRQ��WR�LQFRUSRUDWH�H[WHUQDO�LQQRYDWLRQV��WR�PRWLYDWH�VSLOORYHUV

5XOHV ,QWHUIDFH�GHVLJQ�JXLGHOLQHV�JLYHQ�E\�'R]�DQG�+DPHO�������

7DFWLFV IRXU�EXVLQHVV�PRGHOV�SURSRVHG�E\�:HVW�DQG�*DOODJKHU�������

6FRSH ,QWUD�RUJDQL]DWLRQDO�OHYHO

&RVW 3URGXFWLRQ�FRVW��WUDQVDFWLRQ�FRVW��G\QDPLF�WUDQVDFWLRQ�FRVW

5HVRXUFHV 2XWVRXUFHG�FDSDELOLWLHV��5HWDLQHG�FDSDELOLWLHV
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%DVHG�RQ�LQVLJKWV�IURP�7&(��FR�RSHWLWLRQ�LV�D�
ULVN\�EXVLQHVV�ZLWK�D�KLJKHU�OHYHO�RI�XQFHUWDLQW\�
WKDQ�FRRSHUDWLRQ�EHWZHHQ�QRQ�FRPSHWLWRUV��7KLV�
XQFHUWDLQW\�OHDGV�WR�KLJKHU�ULVN�RI�RSSRUWXQLVP��
ZKLFK�LW�LV�KHUH�GHILQHG�DV�UHODWLRQDO�ULVN�WKDW�
OHDGV�WR�KLJK�WUDQVDFWLRQ�FRVWV��,I�WZR�FR�RSHWLQJ�
FRPSDQLHV�XVH�D�WUXVWHG�WKLUG�SDUW\�WR�SHUIRUP�
WKH�WUDQVDFWLRQ��WKHQ�WKH�WKLUG�SDUW\�ZLOO�KDYH�WR�
PDQDJH�FRQWLQXRXV�XQLODWHUDO�LQWHUDFWLRQV�ZLWK�
WKH�WZR�FRPSDQLHV��7KXV��LQ�WKH�ORQJ�WHUP�LWV�
PDLQ�FRVW�ZRXOG�EH�G\QDPLF�WUDQVDFWLRQ�FRVWV��
GHILQHG�DV�³WKH�FRVWV�RI�SHUVXDGLQJ��QHJRWLDW�
LQJ�DQG�FRRUGLQDWLQJ�ZLWK��DQG�WHDFKLQJ�RWKHU´�
�/DQJORLV��������S�������

2Q� ZKDW� FRQFHUQV� UHVRXUFHV�� UHVRXUFH�
EDVHG�WKHRU\�FRQVLGHU�D�ILUP�DV�DQ�RSHQ�V\VWHP�
IRU� VXVWDLQDEOH� YDOXH� FUHDWLRQ� DQG� GLVWULEX�
WLRQ��'HULYHG�IURP�UHVRXUFH�EDVHG�WKHRU\�WKH�
FRPSHWHQFH�EDVHG�PDQDJHPHQW��&%0��KROGV�
WKDW�FRPSHWLWLRQ�DQG�FRRSHUDWLRQ�EHWZHHQ�ILUPV�
RFFXU� WR� DWWUDFW�UHWDLQ� FXVWRPHUV�� UHVRXUFHV�
DQG� FDSDELOLWLHV��5HVRXUFHV� LQFOXGH� DQ\WKLQJ�
WDQJLEOH�RU�LQWDQJLEOH�WKDW�FRXOG�EH�XVHIXO�WR�
D�ILUP�LQ�GHYHORSLQJ�DQG�UHDOL]LQJ�SURGXFWV�WR�
FUHDWH�HFRQRPLF�YDOXH�LQ�LWV�SURGXFW�PDUNHWV��
&DSDELOLWLHV��RQ�WKH�RWKHU�KDQG��DUH�UHSHDWDEOH�
SDWWHUQV�RI� DFWLRQ� IRU� FRRUGLQDWLQJ� UHVRXUFHV�
LQ�SURFHVVHV�IRU�YDOXH�FUHDWLRQ��5HVRXUFHV�DQG�
FDSDELOLWLHV�FDQ�UHVLGH�ERWK�ZLWKLQ�WKH�ERXQGDU\�
RI�ILUP��ILUP�VSHFLILF��DQG�LQ�WKH�ILUP¶V�HQYL�
URQPHQW��ILUP�DGGUHVVDEOH���7KXV��D�WKLUG�SDUW\�
HQWHUSULVH�PD\�UHO\�RQ�UHVRXUFH�RU�FDSDELOLW\�
LQSXWV�IURP�HQWLWLHV�LQ�WKHLU�H[WHUQDO�HQYLURQ�
PHQW� WKDW� FRXOG� EH� WKHLU�PDUNHW� FRPSHWLWRUV�
WR�VXVWDLQ� WKH�YDOXH�FUHDWLRQ�DQG�GLVWULEXWLRQ�
SURFHVVHV�� ,Q� WKLV� VHQVH�� WKH� UHDGHU�FDQ� UHIHU�
WR�WKH�PDQDJHULDO��EXVLQHVV�DQG�WHFKQLFDO�FRUH�
FDSDELOLWLHV�WKDW�DQ�HQWHUSULVH�VKRXOG�KDYH�WR�
FRRUGLQDWH�D�VHW�RI�FRPSHWLQJ�FRPSDQLHV�LQ�LWV�
VXSSO\�FKDLQ��-RKD��������&R[�	�'H�-RQJ��������

7KHRUHWLFDO�)UDPHZRUNV�
IRU�5LVN�0DQDJHPHQW�DQG�
&RPSOLDQFH�LQ�&R�2SHWLWLRQ

7DEOH���SUHVHQWV�WKH�HOHPHQWV�GHVFULEHG�LQ�WKLV�
SDUDJUDSK��DQG� WKHLU� OLQN� WR�FR�RSHWLWLRQ�HOH�
PHQWV��:H�H[WHQG�WKH�JDPH�WKHRU\�IUDPHZRUN�

SUHYLRXVO\�SUHVHQWHG�E\�GHILQLQJ�UHODWLRQDO�ULVN�
DV�³WKH�ULVN�WKDW�D�SDUWQHU�PD\�IDLO�WR�KRQRU�LWV�
FRPPLWPHQWV´��'DV�	�7HQJ��������S��������$V�
VXJJHVWHG�E\�'DV�DQG�7HQJ���������WKH�UHODWLRQDO�
ULVN�LV�DIIHFWHG�E\�WKH�JRRGZLOO�WUXVW��L�H���³WKH�
H[SHFWDWLRQ�WKDW�VRPH�RWKHUV�LQ�RXU�VRFLDO�UHOD�
WLRQVKLS�KDYH�PRUDO�REOLJDWLRQ�DQG�UHVSRQVLELO�
LW\�WR�GHPRQVWUDWH�D�VSHFLDO�FRQFHUQ�IRU�RWKHUV¶�
LQWHUHVW�DERYH�WKHLU�RZQ´��'DV�	�7HQJ��������S��
������&RQWURO�LV�GHILQHG�E\�WKH�FRPELQDWLRQ�RI�
WKUHH�GLIIHUHQW�FRPSRQHQWV��%HKDYLRUDO�FRQWURO�
³IRFXVHV�RQ�WKH�SURFHVV�ZKLFK�WXUQV�DSSURSULDWH�
EHKDYLRU�LQWR�GHVLUDEOH�RXWSXW´��'DV�	�7HQJ��
������S��������2XWSXW�FRQWURO� LV�³ZKHWKHU�RU�
QRW�WKH�DOOLDQFHV�DFKLHYH�WKH�REMHFWLYHV�RI�WKH�
SDUWQHU�ILUPV��JLYHQ�VDWLVIDFWRU\�FRRSHUDWLRQ´�
�'DV�	�7HQJ��������S��������6RFLDO�FRQWURO�³DLPV�
DW� UHGXFLQJ� WKH� GLVFUHSDQFLHV� LQ� JRDO� SUHIHU�
HQFHV�RI�RUJDQL]DWLRQDO�PHPEHUV�WKURXJK�WKH�
HVWDEOLVKPHQW�RI�FRPPRQ�FXOWXUH�DQG�YDOXHV´�
�'DV�	�7HQJ��������S�������

7R�HQIRUFH�VXFK�FRQWURO�ILUPV�FDQ�XVH�DQ�
LQWHU�RUJDQL]DWLRQDO�LQIRUPDWLRQ�V\VWHP��7KHUH�
DUH�WZR�UROHV�IRU�DQ�LQWHU�RUJDQL]DWLRQDO�LQIRU�
PDWLRQ�V\VWHP��PRQLWRULQJ�XVH�DV�D�VXSSRUWLQJ�
DFWLYLW\�IRU�VRFLDO�FRQWURO�DQG�FROODERUDWLYH�XVH�
DV�D�VXSSRUWLQJ�HOHPHQW�IRU�JRRGZLOO�WUXVW��*DO�
OLYDQ� 	� 'HSOHGJH�� ������� 7KLV� PRQLWRULQJ�
DFWLYLW\�PDNHV�WKH�,QWHU�2UJDQL]DWLRQDO�6\VWHP�
�,26��D�KLJK�PDLQWHQDQFH�V\VWHP��L�H���D�FULWLFDO�
UHVRXUFH�ZKRVH�PDLQWHQDQFH�FRVW�QHHGV�WR�EH�
PDQDJHG�RYHU�WLPH��$FFRUGLQJ�WR�WKH�WHFKQRO�
RJ\�DGRSWLRQ�PRGHO��7$0���WKH�SXUSRVH�RI�WKH�
,6�GHVLJQ�LV�WR�LQFUHDVH�XVHU¶V�EHKDYLRUDO�LQWHQ�
WLRQ�WR�XVH�WKH�V\VWHP��ZKLFK�SRVLWLYHO\�LQIOX�
HQFH�WKH�XVH�WKH�V\VWHP�WR�LQFUHDVH�WKH�SHUIRU�
PDQFH�RI�WKH�DOOLDQFH��7KH�XVH�RI�WKH�V\VWHP�
GHVHUYHV�DQ�DGGLWLRQDO�FRQVLGHUDWLRQ�GXH�WR�WKH�
VKDUH�RI�GDWD�DPRQJ�FR�RSHWLQJ�DJHQWV��2Q�WKH�
RQH�KDQG��FROODERUDWLYH�XVH�LQFUHDVHV�WKH�GDWD�
VKDUH�DQG�ORZHUV�WKH�FRVW�RI�UHWDOLDWLRQ�LI�RQH�
SDUWQHU�GHFLGHV�WR�TXLW�WKH�DOOLDQFH��ZKLFK�+DUW�
DQG�0RRUH��������GHILQH�DV�³VKDGLQJ�FRVW�´�2Q�
WKH�RWKHU�KDQG��PRQLWRULQJ�XVH� LQFUHDVHV� WKH�
FKDQFHV� RI� TXLFN� UHWDOLDWLRQ� LI� RQH� FRPSDQ\�
WULHV� WR� GLVUHVSHFW� LWV� GXWLHV�� OHDGLQJ� WR� WKH�
DJHQF\�SUREOHP�ZLWK�VLJQDOOLQJ�GHVFULEHG�E\�
6SHQFH� �������� )URP� 7$0�� ZH� GHULYH� WZR�
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GHWHUPLQDQWV�SRVLWLYHO\�DIIHFWLQJ�EHKDYLRXUDO�
LQWHQWLRQ��SHUIRUPDQFH�H[SHFWDQF\�DQG�HIIRUW�
H[SHFWDQF\�� 3HUIRUPDQFH� H[SHFWDQF\� LV� ³WKH�
GHJUHH� WR� ZKLFK� DQ� LQGLYLGXDO� EHOLHYHV� WKDW�
XVLQJ�WKH�V\VWHP�ZLOO�KHOS�KLP�RU�KHU�WR�DWWDLQ�
JDLQV� LQ� MRE�SHUIRUPDQFH´� �9HQNDWHVK� HW� DO���
������S��������ZKLFK�ZH�LGHQWLI\�DV�WKH�DOOLDQFH�
SHUIRUPDQFH��WKH�HIIRUW�H[SHFWDQF\�LV�GHILQHG�
DV�³WKH�GHJUHH�RI�HDVH�DVVRFLDWHG�ZLWK�WKH�XVH�
RI�WKH�V\VWHP´��9HQNDWHVK�HW�DO���������S��������
ZKLFK�ZH�GHILQH�DV�WKH�DOOLDQFH�HIIRUW�H[SHF�
WDQF\��)LQDOO\��7$0�DVVHUWV�WKDW�WKH�PRQLWRULQJ�
HIIRUW�QHJDWLYHO\�DIIHFWV� WKH�H[SHFWHG�SHUIRU�
PDQFH��ZKLFK�UHTXLUHV�D�WUDGH�RII�EHWZHHQ�WRR�
PXFK�DQG�WRR�OLWWOH�PRQLWRULQJ�

'\QDPLF� WUDQVDFWLRQ�FRVWV� LQ�RXU�PRGHO�
UHIHU�WR�WKH�PRQLWRULQJ�DQG�FROODERUDWLYH�XVHV��
$�SUHYLRXVO\�PHQWLRQHG��ZH�UHIHU�WR��/DQJORLV��
������ WR� FODLP� WKDW� ERWK� XVHV� RI� WKH� V\VWHP�
LQFUHDVH�WKH�G\QDPLF�WUDQVDFWLRQ�FRVW��ZKLFK�
FRPSULVHV�WKH�FRVW�RI�SHUVXDGLQJ��QHJRWLDWLQJ��
FRRUGLQDWLQJ� ZLWK�� DQG� WHDFKLQJ� FR�RSHWLQJ�
FRPSDQLHV�� 6XFK� FRVW� LQFUHDVHV� WKH� UHTXLUHG�
HIIRUW��ZKLFK�ORZHUV�WKH�SHUIRUPDQFH�DQG�WKH�
LQWHQWLRQ�WR�XVH�WKH�V\VWHP��+HQFH��WKH�WKLUG�
SDUW\�HQWHUSULVH�PLJKW�GHFLGH�WR�H[WHUQDOL]H�SDUW�
RI�WKH�UHTXLUHG�DFWLYLWLHV�

8QGHU�WKH�EDVLF�DVVXPSWLRQ�WKDW�ULVN��FRQ�
WURO�DQG�WUXVW�DUH�FRUUHODWHG��)LJXUH���GHVFULEHV�
KRZ�WZR�FRPSDQLHV�FDQ�LQFUHDVH�WKHLU�PXWXDO�
WUXVW�E\�ORZHULQJ�WKH�ULVN�RI�FKHDWLQJ�DQG�E\�
SURYLQJ�FRPSOLDQFH��(DFK�DUURZ�KDV�D�QDPH�
DQG�D�VLJQ��$�SRVLWLYH�VLJQ�³�´�LV�XVHG�IRU�GLUHFW�

FRUUHODWLRQ��ZKHUHDV�D�QHJDWLYH�VLJQ�³�´�LV�XVHG�
IRU�DQ�LQYHUVH�FRUUHODWLRQ�

$V�VKRZQ�E\�UHODWLRQVKLS����5��LQ�)LJXUH�
����WKH�UHODWLRQDO�ULVN�LV�DIIHFWHG�E\�WKH�JRRGZLOO�
WUXVW��6RFLDO�FRQWURO�UHGXFHV�UHODWLRQDO�ULVN��5���
DQG� LQFUHDVHV� JRRGZLOO� WUXVW� �5����*RRGZLOO�
WUXVW� ORZHUV� WKH�QHHG� IRU� VRFLDO� FRQWURO� �5���
DQG� WKH� SHUFHLYHG� UHODWLRQDO� ULVN� �5���� 7KH�
H[SHFWHG�DOOLDQFH�SHUIRUPDQFH�KDV�D�PHGLDWLQJ�
HIIHFW��5���EHWZHHQ�UHODWLRQDO�ULVN�DQG�VRFLDO�
FRQWURO��5���DV�ZHOO�DV�EHWZHHQ�UHODWLRQDO�ULVN�
DQG�JRRGZLOO�WUXVW��5����*DOOLYDQ�	�'HSOHGJH��
�������7KHUH�DUH�WZR�UROHV�IRU�DQ�LQWHU�RUJDQL�
]DWLRQDO� LQIRUPDWLRQ� V\VWHP��PRQLWRULQJ� XVH�
�5���DV�D�VXSSRUWLQJ�DFWLYLW\�IRU�VRFLDO�FRQWURO�
DQG� FROODERUDWLYH� XVH� �5��� DV� D� VXSSRUWLQJ�
HOHPHQW�IRU�JRRGZLOO�WUXVW�

([WHQGLQJ�WKH�([LVWLQJ�/LWHUDWXUH

&R�RSHWLWLRQ�LV�D�VSHFLDO�NLQG�RI�DOOLDQFH�WKDW�
GHVHUYHV�DGGLWLRQDO�FRQVLGHUDWLRQV��ZKLFK�ZH�
SUHVHQW�KHUH�XQGHU�WKH�VKDSH�RI�UHVHDUFK�VXE�
TXHVWLRQV��7KH�IUDPHZRUN�GHYHORSHG�E\�*DO�
OLYDQ�DQG�'HSOHGJH��������DSSOLHV�WR�WKH�LVVXHV�
VXUURXQGLQJ�WKH�XVH�RI�DQ�,26�EHWZHHQ�ILUPV�
LQ�DQ�DOOLDQFH��+RZHYHU��LW�GRHV�QRW�PDNH�DQ\�
GLVWLQFWLRQ�EHWZHHQ�WKH�FDVHV�ZKHQ�WKH�ILUPV�DUH�
FRPSHWLWRUV��L�H���KDYH�D�FR�RSHWLWLYH�UHODWLRQ�
VKLS��RU�QRQ�FRPSHWLWRUV��L�H���KDYH�D�FROODERUD�
WLYH�UHODWLRQVKLS���7DNLQJ�LQWR�DFFRXQW�WKDW�DQ�
DOOLDQFH�EHWZHHQ�QRQ�FRPSHWLWRUV�SUHFLSLWDWHV�
FKDQJHV�LQ�WKH�ZD\�WKDW�WKH�XVH�RI�,26�UHODWHV�

7DEOH����(OHPHQWV�RI�ULVN�PDQDJHPHQW�DQG�FRPSOLDQFH�LQ�FR�RSHWLWLRQ�

(OHPHQW /LQN�WR�&R�2SHWLWLRQ�(OHPHQWV

*RRGZLOO�WUXVW 3OD\HUV

3HUIRUPDQFH�H[SHFWDQF\ $GGHG�YDOXHV

%HKDYLRUDO�FRQWURO 5XOHV

6RFLDO�FRQWURO 5XOHV

2XWSXW�FRQWURO 5XOHV

5HODWLRQDO�ULVN 7DFWLFV

'\QDPLF�WUDQVDFWLRQ�FRVWV &RVW

0RQLWRULQJ���FROODERUDWLYH�XVH�RI�,26 5HVRXUFHV
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WR�WKH�SHUIRUPDQFH�RI�WKH�SDUWLHV��ZH�DGGUHVV�
WKLV�LVVXH�DV�D�JDS�LQ�WKH�,26�OLWHUDWXUH�

$� WKLUG�SDUW\� FRXOG� PDNH� D� SURILW� E\�
UHGXFLQJ� WUDQVDFWLRQ�FRVWV�DPRQJ�FR�RSHWLQJ�
DJHQWV��7KH�IUDPHZRUN�GHYHORSHG�E\�*DOOLYDQ�
DQG�'HSOHGJH��������LGHQWLILHV�WZR�PDMRU�XVHV�
IRU�WKH�,26��PRQLWRULQJ�DQG�FROODERUDWLYH�XVH��
%DVHG�RQ�WKH�7&(��ZH�FODLP�WKDW�WKH�FRPSDQLHV�
FDQ�GHFLGH�ZKHWKHU�WR�LQWHUQDOL]H�RU�H[WHUQDOL]H�
VXFK�IXQFWLRQV�WR�D�WKLUG�SDUW\�DV�SUHVHQWHG�LQ�
)LJXUH����2SWLRQ�$�UHIHUV�WR�WKH�VLWXDWLRQ�ZKHUH�
WKH�,26�LV�NHSW�LQ�KRXVH�E\�WKH�DOOLDQFH�SDUWLHV��
DV�GHVFULEHG�E\�*ROQDP�HW�DO����������,Q�WKLV�
FDVH��QR�WKLUG�SDUW\�LV�LQYROYHG��DQG�LW�VKDOO�QRW�
EH�WUHDWHG�DQ\�IXUWKHU��2SWLRQ�%�RFFXUV�ZKHQ�WKH�
PRQLWRULQJ�IXQFWLRQV�RI�WKH�,26�LV�GHOHJDWHG�WR�
D�WKLUG�SDUW\��,Q�VXFK�D�FDVH��WKH�WKLUG�SDUW\�LV�
PDLQO\�DQ�DXGLW�FRPSDQ\��ZKLFK�PRQLWRUV�WKH�
SHUIRUPDQFH�RI�WKH�FRPSDQLHV�LQ�WKH�DOOLDQFH��
,Q�VXFK�D�IRUP�RI�DOOLDQFH��WKH�WKLUG�SDUW\�LV�QRW�
LQ�FKDUJH�RI�FRQGXFWLQJ�LQQRYDWLRQ��7KHUHIRUH��
LW�VKDOO�QRW�EH�WUHDWHG�DQ\�IXUWKHU��VLQFH�LW�IDOOV�
RXWVLGH�WKH�VFRSH�RI�WKLV�SDSHU��2SWLRQ�&�RFFXUV�
ZKHQ�FROODERUDWLYH�IXQFWLRQV�VXFK�DV�NQRZOHGJH�
VKDULQJ�EHWZHHQ�WKH�SDUWLHV�LQ�DQ�DOOLDQFH�DUH�
FRRUGLQDWHG�WKURXJK�D�WKLUG�SDUW\�

2SWLRQ�'�GHDOV�ZLWK�WKH�LQYROYHPHQW�RI�D�
WKLUG�SDUW\�IRU�FRRUGLQDWLQJ�WKH�FROODERUDWLYH�
DQG�PRQLWRULQJ�XVHV�RI� WKH� ,26��7KLV�RSWLRQ�
DSSHDUV� WR�EH�XQH[SORUHG�VR� IDU��7KHUHIRUH�D�
UHVHDUFK�VXE�TXHVWLRQ�DULVHV�

+RZ�WR�&RRUGLQDWH�WKH�
&ROODERUDWLYH�DQG�0RQLWRULQJ�8VHV�
RI�DQ�,QWHU�2UJDQLVDWLRQDO�6\VWHP"

$�WKLUG�SDUW\�FRXOG�UHGXFH�LWV�PRQLWRULQJ�FRVWV�
E\�H[SORLWLQJ�WKH�SRWHQWLDO�RI�LWV�FURZGV��7KLV�
IRUP�RI�RXWVRXUFLQJ�LV�FXUUHQWO\�XQGHU�LQYHV�
WLJDWLRQ�VLQFH�+RZH��������SURSRVHG�WKH�WHUP�
³FURZGVRXUFLQJ´��,Q�RUGHU�WR�EH�SURILWDEOH��D�
WKLUG�SDUW\�KDV�WR�DFNQRZOHGJH�WKDW�WKH�WUDQVDF�
WLRQ�FRVWV�DPRQJ�FR�RSHWLQJ�SDUWLHV�DUH�PHDQW�
WR�GLPLQLVK�DIWHU�HDFK�LQWHUDFWLRQ��7KHUHIRUH��D�
FRQVWDQW�UHGXFWLRQ�RI�FRVW�LV�UHTXLUHG�WR�DVVXUH�
LWV�H[LVWHQFH��)RU�H[DPSOH�0R]LOOD�&RUSRUDWLRQ�
TXDOLW\�FRQWURO�SURFHVV�LV�FRPSRVHG�RI�D�SXEOLF�
SURFHVV� IRU� ILQGLQJ�� WUDFNLQJ�� DQG� FRUUHFWLQJ�
EXJV� LQ� WKH� FRGH� WKH\� DUH� GHYHORSLQJ�� DQG�
WKRXVDQGV�RI�SHRSOH�DUH�LQYROYHG��0HQGRQFD�
	�6XWWRQ�� ������� 6LQFH�ZH� GLG� QRW� ILQG� DQ\�
UHIHUHQFH�LQ�WKLV�VHQVH�ZH�GHULYH�WKH�IROORZLQJ�
UHVHDUFK�VXE�TXHVWLRQ�

+RZ�WR�&URZGVRXUFH�WKH�
&RRUGLQDWLRQ�DQG�0RQLWRULQJ�8VHV�
RI�DQ�,QWHU�2UJDQLVDWLRQDO�6\VWHP"

,Q�FRQFOXVLRQ�ZH�EHOLHYH�WKDW�WKHUH�LV�D�QHHG�
WR�WUDQVODWH�WKHRUHWLFDO�PRGHO�LQWR�D�VHW�RI�XVH�
IXO�SUHVFULSWLRQV�IRU� WKRVH��ZKR�DUH� LQYROYHG�
LQ�WKH�GHVLJQ�RI�WKH�WKLUG�SDUW\�WR�FRRUGLQDWH�
FR�RSHWLQJ� ILUPV��7KXV� D� WKLUG� UHVHDUFK� VXE�
TXHVWLRQV�LV�REWDLQHG�

)LJXUH����5HODWLRQVKLSV�DPRQJ�HOHPHQWV�RI�7DEOH��
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:KLFK�DUH�WKH�%XVLQHVV�0RGHO�
&RPSRQHQWV�RI�D�7KLUG�3DUW\�
LQ�&KDUJH�RI�&RRUGLQDWLQJ�
&R�2SHWLQJ�)LUPV"

,Q�WKH�IROORZLQJ�VHFWLRQ�ZH�H[SODLQ�WKH�PHWK�
RGRORJ\�ZH�XVH�WR�DGGUHVV�RXU�WKUHH�UHVHDUFK�
VXE�TXHVWLRQV�

0(7+2'2/2*<

7KLV� VHFWLRQ� EULHIO\� XQGHUOLQHV� WKH� FKRVHQ�
PHWKRGRORJ\��,W�SUHVHQWV� WKH�IXQGDPHQWDO� LV�
VXHV�RI�GHVLJQ�UHVHDUFK�LQ�LQIRUPDWLRQ�V\VWHP�
DQG�LW�LQWURGXFHV�WKH�EXVLQHVV�PRGHO�RQWRORJ\�
XVHG�WR�GHYHORS�RXU�PRGHO�

'HVLJQ�6FLHQFH�0HWKRGRORJ\

7KH� GLVWLQJXLVKLQJ� DWWULEXWH� RI� WKHRULHV� IRU�
GHVLJQ� DQG� DFWLRQ� LV� WKDW� WKH\� ³JLYH� H[SOLFLW�
SUHVFULSWLRQV�RQ�KRZ�WR�GHVLJQ�DQG�GHYHORS�DQ�
DUWLIDFW��ZKHWKHU�LW�LV�D�WHFKQRORJLFDO�SURGXFW�
RU�D�PDQDJHULDO�LQWHUYHQWLRQ´��*UHJRU�	�-RQHV��

������S��������7KHUHIRUH�ZH�DGGUHVV�RXU�WKUHH�
UHVHDUFK�VXE�TXHVWLRQV�LQ�WKUHH�VWHSV�

7KH�ILUVW�UHVHDUFK�VXE�TXHVWLRQ�VHHNV�IRU�DQ�
H[SODQDWLRQ�RI�WKH�G\QDPLFV�RI�FR�RSHWLWLRQ��$Q�
LQIRUPDWLRQ�V\VWHP�GHVLJQ�WKHRU\��,6'7��VKRXOG�
GHILQH�LWV�SXUSRVH�DQG�VFRSH��L�H���WKH�ERXQGDULHV�
RI�D�WKHRU\��ZKLFK�LQ�RXU�FDVH�LV�WKH�GHVLJQ�RI�
D�WKLUG�SDUW\�WR�FRRUGLQDWH�FR�RSHWLQJ�ILUPV�LQ�
RSHQ�LQQRYDWLRQ��7KH�VHFRQG�HOHPHQW�RI�DQ�,6'7�
LV�WKH�UHSUHVHQWDWLRQV�RI�WKH�HQWLWLHV�RI�LQWHUHVW�
LQ� WKH� WKHRU\��L�H���FRQVWUXFWV��� ,Q�DGGLWLRQ�WR�
WKDW�WKH�SULQFLSOHV�RI�IRUP�DQG�IXQFWLRQ�©GHILQH�
WKH�VWUXFWXUH��RUJDQL]DWLRQ��DQG�IXQFWLRQLQJ�RI�
WKH�GHVLJQ�SURGXFW�RU�GHVLJQ�PHWKRG´��*UHJRU�
	�-RQHV��������S��������$OWKRXJK�LW�LV�PRVWO\�
IRUJRWWHQ�LQ�PRVW�GHVLJQ�SDSHUV�WKH�MXVWLILFDWRU\�
NQRZOHGJH�SURYLGHV�DQ�H[SODQDWLRQ�RI�ZK\�DQ�
DUWLIDFW�LV�FRQVWUXFWHG�DV�LW�LV�DQG�ZK\�LW�ZRUNV��
7KHUHIRUH�LQ�WKH�IROORZLQJ�VHFWLRQ�ZH�OLVW�WKH�
HOHPHQWV�RI�RXU�PRGHO�DQG�ZH�OLVW�WKH�FDXVDO�
HIIHFWV�DPRQJ�WKHP��JURXQGLQJ�RXU�VWDWHPHQWV�
LQWR�H[LVWLQJ�WKHRULHV�

7KH�VHFRQG�UHVHDUFK�VXE�TXHVWLRQ�FRQFHUQV�
WKH� G\QDPLFV� RI� VXFK� V\VWHP��$FFRUGLQJ� WR�
*UHJRU� DQG� -RQHV� ������� FRQVLGHUDWLRQV� RI�

)LJXUH����([WHUQDOLVDWLRQ�RI�5�DQG�'�DQG�PRQLWRULQJ�WDVNV�WR�D�WKLUG�SDUW\�HQWHUSULVH��2SWLRQ�'��
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DUWHIDFW� PXWDELOLW\� GHVFULEH� KRZ� IOH[LELOLW\�
DQG�DGDSWDELOLW\�PD\�EH�HQDEOHG�E\�IHHGEDFN�
ORRSV�WR�UHILQH�GHVLJQ��7KXV�DW�WKH�HQG�RI�WKH�
IROORZLQJ�VHFWLRQ�ZH�SURSRVH�D�ORRS�WR�PDNH�
WKH�V\VWHP�HFRQRPLFDOO\�VXVWDLQDEOH�

7KH� WKLUG� UHVHDUFK� VXE�TXHVWLRQ� FDOO� IRU�
SUDFWLFDO� DGYLFHV� WR� LPSOHPHQW� DQG� WHVW� WKH�
SURSRVHG�PRGHO��7KH�SULQFLSOHV�RI�LPSOHPHQ�
WDWLRQ�FRQFHUQ�WKH�PHDQV�E\�ZKLFK�WKH�GHVLJQ�
LV� EURXJKW� LQWR� EHLQJ� �� D� SURFHVV� LQYROYLQJ�
DJHQWV�DQG�DFWLRQV��*UHJRU�	�-RQHV��������S��
������ ,QVWDQWLDWHG� DUWHIDFWV� DUH� WKLQJV� LQ� WKH�
SK\VLFDO�ZRUOG��ZKLOH�D� WKHRU\� LV�DQ�DEVWUDFW�
H[SUHVVLRQ�RI�LGHDV�DERXW�WKH�SKHQRPHQD�LQ�WKH�
SK\VLFDO�ZRUOG��*UHJRU�	�-RQHV��������S��������
7R� GHILQH� WKH� HYDOXDWLRQ� VWUDWHJ\� RI� WHVWDEOH�
SURSRVLWLRQV��D��[��PDWUL[��H[�DQWH�YV��H[�SRVW��
QDWXUDOLVWLF�YV��DUWLILFLDO��LV�SURSRVHG�E\�3ULHV�
HW�DO����������+HQFH��ZH�LOOXVWUDWH�ZLWK�VHFRQG�
KDQG�GDWD�KRZ�D�ILUP�FDQ�LPSOHPHQW�DQG�WHVW�
RXU�SURSRVHG�PRGHO�E\�PHDQV�RI�WKH�EXVLQHVV�
PRGHO�RQWRORJ\��ZKLFK�LV�H[SODLQHG�LQ�WKH�QH[W�
SDUDJUDSK��7KH�VHFRQG�KDQG�GDWD�FRPHV�IURP�
D�EXVLQHVV�FDVH��/DNKDQL��������

%XVLQHVV�0RGHO�2QWRORJ\�WR�
'HYHORS�D�%XVLQHVV�0RGHO�3DWWHUQ

$FFRUGLQJ�WR�2VWHUZDOGHU�HW�DO���������D�EXVL�
QHVV�PRGHO�RQWRORJ\��%02��RU�FDQYDV�FDQ�EH�
GHVFULEHG�E\�ORRNLQJ�DW�D�VHW�RI�QLQH�EXLOGLQJ�
EORFNV��7KHVH�EXLOGLQJ�EORFNV�ZHUH�GHULYHG�IURP�
DQ�LQ�GHSWK�OLWHUDWXUH�UHYLHZ�RI�D�ODUJH�QXPEHU�
RI� SUHYLRXV� FRQFHSWXDOL]DWLRQV� RI� EXVLQHVV�
PRGHOV��,Q�WKLV�GHSLFWLRQ��WKH�EXVLQHVV�PRGHO�
RI� D� FRPSDQ\� LV� D� VLPSOLILHG� UHSUHVHQWDWLRQ�
RI� LWV�EXVLQHVV� ORJLF�YLHZHG�IURP�D�VWUDWHJLF�
VWDQGSRLQW� �L�H��� RQ� WRS� RI� EXVLQHVV� SURFHVV�
PRGHOOLQJ��

$V�VKRZQ�LQ�)LJXUH���DW�WKH�FHQWUH�WKHUH�LV�
WKH�YDOXH�SURSRVLWLRQ��ZKLFK�GHVFULEHV�ZKLFK�
FXVWRPHU¶V�SUREOHPV�DUH�VROYHG�DQG�ZK\�WKH�
RIIHU� LV�PRUH� YDOXDEOH� WKDQ� VLPLODU� SURGXFWV�
IURP�FRPSHWLWRUV��7KH�FXVWRPHUV�DUH�DQDO\VHG�
LQ�WKH�FXVWRPHU�VHJPHQW��ZKLFK�LV�VHSDUDWHG�LQWR�
JURXSV�WR�KHOS�LGHQWLI\�WKHLU�QHHGV��GHVLUHV�DQG�
DPELWLRQV��7KH�GLVWULEXWLRQ�FKDQQHO�LOOXVWUDWHV�
KRZ�WKH�FXVWRPHU�ZDQWV�WR�EH�UHDFKHG�DQG�E\�

ZKRP�KH�LV�DGGUHVVHG��,Q�DGGLWLRQ��FXVWRPHU�
UHODWLRQVKLSV�VSHFLI\�ZKDW�W\SH�RI�UHODWLRQVKLS�
WKH�FXVWRPHU�H[SHFWV�DQG�KRZ�LW�LV�HVWDEOLVK�DQG�
PDLQWDLQHG�ZLWK�KLP��7R�EH�DEOH�WR�GHOLYHUHU�
WKH�YDOXH�SURSRVLWLRQ��WKH�EXVLQHVV�PXVW�KDYH�
UHVRXUFHV�WKDW�WKH\�WUDQVIRUP�WKURXJK�NH\�DFWLYL�
WLHV�LQWR�WKH�ILQDO�SURGXFW�RU�VHUYLFH�

0RVW�RI�WKH�WLPH��D�EXVLQHVV�GHSHQGV�RQ�
DQ�H[WHUQDO�SDUWQHU�QHWZRUN�WR�SURYLGH�EHWWHU�
TXDOLW\�RU�D�ORZHU�SULFH�RQ�QRQ�HVVHQWLDO�FRP�
SRQHQWV��$V�DQ\�EXVLQHVV�PRGHO�ZRXOG�QRW�EH�
FRPSOHWH�ZLWKRXW�ILQDQFLDO�LQIRUPDWLRQ��WKH�ODVW�
WZR�EXLOGLQJ�EORFNV�IRFXV�RQ�FRVW�DQG�UHYHQXH��
7KH�FRVW�VWUXFWXUH�VKRXOG�EH�DOLJQHG�WR�WKH�FRUH�
LGHDV�RI�WKH�EXVLQHVV�PRGHO��ZKLOH�WKH�UHYHQXH�
VWUHDPV�VKRXOG�PLUURU�WKH�YDOXH�WKDW�WKH�FXVWRP�
HUV�DUH�ZLOOLQJ�WR�SD\�DQG�KRZ�WKH\�ZLOO�SHUIRUP�
WKH�WUDQVDFWLRQ�

%\� XVLQJ� WKHLU� EXVLQHVV� PRGHO� FDQYDV��
2VWHUZDOGHU�DQG�3LJQHXU��������SUHVHQW�D�VHW�
RI�EXVLQHVV�PRGHO�SDWWHUQV��$�EXVLQHVV�PRGHO�
SDWWHUQ�GHVFULEHV�VRPH�FRPSRQHQWV�RI�D�EXVL�
QHVV�PRGHO�DQG�WKHLU�UHODWLRQVKLSV�DV�ZHOO�DV�
KRZ�WKH\�FDQ�EH�DSSOLHG�WR�VLPLODU�VLWXDWLRQV��
$V�ZLWK�SDWWHUQV� LQ�RWKHU� ILHOGV�� WKHVH� UHFXU�
UHQW�VROXWLRQV�IRU�VLPLODU�SUREOHPV�DOORZ�WKH�
FRPSDQ\�WR�HOLFLWDWH�UHTXLUHPHQWV�DQG�LGHDV�IRU�
LPSURYHPHQWV��7KH�IROORZLQJ�VHFWLRQ�GHVFULEHV�
RXU�SURSRVHG�SDWWHUQ�IRU�WKLUG�SDUW\�HQWHUSULVHV�
PDQDJLQJ�FR�RSHWLQJ�FRPSDQLHV�WKDW�SHUIRUP�
RSHQ�LQQRYDWLRQ�

$�%86,1(66�02'(/�
3$77(51�)25�&2�23(7,7,21�
,1�23(1�,1129$7,21

7KLV�VHFWLRQ�GHVFULEHV�D�FRQFHSWXDO�PRGHO�WKDW�
H[WHQGV� WKH� SUHYLRXV� IUDPHZRUNV� WR� JLYH� D�
FRQVLVWHQW�YLHZ�RI�WKH�G\QDPLFV�RI�DQ�DOOLDQFH�
DPRQJ�FR�RSHWLQJ�FRPSDQLHV�

7KUHH�0DLQ�/RRSV�'HULYHG�
IURP�WKH�7KHRU\

7KH�V\VWHP�SUHVHQWHG�LQ�WKLV�VHFWLRQ�KDV�WKUHH�
PDLQ�IXQFWLRQV��PRQLWRULQJ�FRPSHWLWRUV��)LJXUH�
���� VKDULQJ� GDWD� IRU� FRRSHUDWLRQ� �)LJXUH� ����
DQG�PDQDJLQJ� WKH�G\QDPLF� WUDQVDFWLRQ� FRVWV�
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�)LJXUH�����:H�GHVFULEH�LQ�GHWDLOV�HDFK�RI�WKH�
WKUHH�ILJXUHV��E\�VWDUWLQJ�ZLWK�WKH�VHW�RI�UHOD�
WLRQVKLSV�DPRQJ�FRQVWUXFWV��ZKLFK�ZH�GHULYH�
IURP�SUHYLRXV�ZRUNV��DQG�E\�FRQFOXGLQJ�ZLWK�
WKH�QHZ�UHODWLRQVKLSV�DPRQJ�FRQVWUXFWV��ZKLFK�
ZH�SURSRVH��$V�VKRZQ�LQ�)LJXUH���WKH�V\VWHP�
VXSSRUWV� WKH� FUHDWLRQ� RI� IRUPDO� DJUHHPHQWV�
UHJDUGLQJ�WKH�LQQRYDWLRQ�DOOLDQFH�E\�UHGXFLQJ�
DPELJXLW\�DPRQJ�FR�RSHWLQJ�FRPSDQLHV��/LQNV�
5���5���5��DQG�5��LQ�)LJXUH���ZHUH�GHULYHG�
IURP�WKH�H[LVWLQJ�OLWHUDWXUH�FRQFHUQLQJ�WUXVW��ULVN�
DQG�FRQWURO��)URP�7$0�FRPHV�D�QHZ�FRQVWUXFW��
L�H���WKH�EHKDYLRUDO�LQWHQWLRQ�WR�XVH�WKH�V\VWHP��
7KH�SHUIRUPDQFH�H[SHFWDQF\�LGHQWLILHG�DV�WKH�
DOOLDQFH� SHUIRUPDQFH� SRVLWLYHO\� DIIHFWV� WKH�
LQWHQWLRQ�WR�XVH�WKH�V\VWHP��ZKLFK�QHJDWLYHO\�
LPSDFWV�PRQLWRULQJ�XVH��3��LQ�)LJXUH�����1RWH�
KRZ�WKH�OLQNV�LQGLFDWH�WKDW�3��KDV�WKH�RYHUDOO�
VDPH�HIIHFW�RI�5���7KHUHIRUH��RXU�ILUVW�VHW�RI�
SURSRVLWLRQV�LV�WKH�IROORZLQJ�

3URSRVLWLRQ����7KH�SHUIRUPDQFH� H[SHFWDQF\�
KDV� D�PHGLDWLQJ� HIIHFW� EHWZHHQ� WKH� SHU�
FHLYHG�UHODWLRQDO�ULVN�DQG� WKH�EHKDYLRUDO�
LQWHQWLRQ�WR�XVH�WKH�V\VWHP�

3URSRVLWLRQ� ��� 7KH� EHKDYLRUDO� LQWHQWLRQ� WR�
XVH�WKH�V\VWHP�KDV�D�PHGLDWLQJ�HIIHFW�EH�
WZHHQ�WKH�SHUFHLYHG�UHODWLRQDO�ULVN�DQG�WKH�
PRQLWRULQJ�XVH�RI�WKH�LQWHU�RUJDQL]DWLRQDO�
V\VWHP�

$V�VKRZQ�LQ�)LJXUH���WKH�V\VWHP�VXSSRUWV�
WKH� PDQDJHPHQW� RI� WKH� LQQRYDWLRQ� DOOLDQFH�
DPRQJ�FR�RSHWLQJ�FRPSDQLHV�E\�ORZHULQJ�WKHLU�
NQRZOHGJH�ERXQGDULHV��/LQNV�5���5���5��DQG�
5��ZHUH�GHULYHG� IURP� WKH� H[LVWLQJ� OLWHUDWXUH�
FRQFHUQLQJ�WUXVW��ULVN�DQG�FRQWURO��7$0�DGGV�
WKH�EHKDYLRXUDO�LQWHQWLRQ�WR�XVH�WKH�V\VWHP��7KH�
SHUIRUPDQFH�H[SHFWDQF\�SRVLWLYHO\�DIIHFWV�WKH�
LQWHQWLRQ�WR�XVH�WKH�V\VWHP��ZKLFK�SRVLWLYHO\�
LPSDFW�WKH�FROODERUDWLYH�XVH��3��LQ�)LJXUH�����
1RWH� KRZ� WKH� OLQNV� LQGLFDWH� WKDW� 3�� KDV� WKH�
RYHUDOO�VDPH�HIIHFW�RI�5���7KHUHIRUH��WKH�WKLUG�
SURSRVLWLRQ�LV�WKH�IROORZLQJ�

3URSRVLWLRQ� ��� 7KH� FROODERUDWLYH� XVH� RI� WKH�
LQWHU�RUJDQL]DWLRQDO�V\VWHP�KDV�D�PHGLDW�
LQJ�HIIHFW�EHWZHHQ�WKH�EHKDYLRUDO�LQWHQWLRQ�
WR�XVH�WKH�V\VWHP�DQG�WKH�JRRGZLOO� WUXVW�
DPRQJ�FR�RSHWLQJ�FRPSDQLHV�

)LJXUH����7KH�EXVLQHVV�PRGHO�RQWRORJ\
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)LJXUH����7KH�PRQLWRULQJ�XVH�RI�WKH�,26�WR�UHGXFH�ULVN�DPRQJ�FR�RSHWLQJ�DJHQWV

)LJXUH����7KH�FROODERUDWLYH�XVH�RI�WKH�,26�WR�FUHDWH�YDOXH�DPRQJ�FR�RSHWLQJ�DJHQWV

)LJXUH����&URZGVRXUFLQJ�WR�ORZHU�G\QDPLF�FRVW�RI�FRQWURO
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$V�VKRZQ�LQ�)LJXUH���WR�UHGXFH�WKH�PDLQWH�
QDQFH�FRVW��FR�RSHWLQJ�FRPSDQLHV�FDQ�UHO\�RQ�D�
WKLUG�SDUW\�HQWHUSULVH�WR�SHUIRUP�FURZGVRXUFLQJ�
DQG�WR�DFFHVV�D�ZLGHU�SRRO�RI�UHVRXUFHV�IRU�ERWK�
5	'� DQG� FRPSOLDQFH��$V� SUHYLRXVO\� VKRZQ�
IRU�)LJXUH���OLQNV�5���5���5���5��DQG�5��LQ�
)LJXUH� �� KDYH� EHHQ� GHULYHG� LQ� WKH� SUHYLRXV�
VHFWLRQ�IURP�WKH�H[LVWLQJ�OLWHUDWXUH�FRQFHUQLQJ�
WUXVW��ULVN�DQG�FRQWURO��)URP�7$0��FRPH�WKH�
EHKDYLRUDO�LQWHQWLRQ�WR�XVH�WKH�V\VWHP�DQG�WKH�
FRQVWUXFW�UHJDUGLQJ�WKH�H[SHFWHG�HIIRUW��/LQNV�
5����5���DQG�5���DUH�GHULYHG�IURP�7$0�DQG�
KDYH�EHHQ�HPSLULFDOO\�SURYHQ�PDQ\�WLPHV�LQ�
WKH� SDVW��7KHUHIRUH�� WKH� IRFXV� KHUH� LV� RQ� WKH�
UROH�RI�WKH�G\QDPLF�WUDQVDFWLRQ�FRVWV�RI�XVLQJ�
WKH�,26��6XFK�FRVWV�LQFUHDVH�WKH�H[SHFWHG�HI�
IRUW�RI�XVLQJ�WKH�V\VWHP��3��LQ�)LJXUH�����7KH�
WKUHH� OLQNV� LQ� 3�� XQGHUOLQH� WKH� LQIOXHQFH� RI�
FURZGVRXUFLQJ� WR� ORZHU�G\QDPLF� WUDQVDFWLRQ�
FRVWV� DQG� WR� LQGLUHFWO\� LQFUHDVH� SHUIRUPDQFH�
H[SHFWDQF\��7KHUHIRUH��RXU�ILQDO�SURSRVLWLRQV�
DUH�WKH�IROORZLQJ�

3URSRVLWLRQ����7KHUH�LV�D�GLUHFW�FRUUHODWLRQ�EH�
WZHHQ�WKH�G\QDPLF�WUDQVDFWLRQ�FRVWV�RI�WKH�
DOOLDQFH�DQG�WKH�SHUFHLYHG�HIIRUW�UHTXLUHG�
IRU�XVLQJ�WKH�LQWHU�RUJDQL]DWLRQDO�V\VWHP�

3URSRVLWLRQ����7KH�G\QDPLF�WUDQVDFWLRQ�FRVWV�RI�
WKH�DOOLDQFH�KDYH�D�GLUHFW�FRUUHODWLRQ�ZLWK�
WKH�PRQLWRULQJ�XVH�DQG�WKH�FROODERUDWLYH�
XVH�RI�WKH�LQWHU�RUJDQL]DWLRQDO�V\VWHP�DQG�
DQ�LQYHUVH�FRUUHODWLRQ�ZLWK�WKH�LPSOHPHQWD�
WLRQ�RI�FURZGVRXUFLQJ�

7KH�2YHUDOO�0RGHO

:H�SUHVHQW�QRZ�WKH�RYHUDOO�SLFWXUH�WKDW�LQFOXGHV�
WKH� WKUHH� ILJXUHV� SUHYLRXVO\� GHVFULEHG�� %\�
PHUJLQJ� WKH� WKUHH� ORRSV� SUHYLRXVO\� GHILQHG��
D�QHZ�FRQFHSWXDO�PRGHO�DULVHV�DQG�LW�H[WHQGV�
WKH�WKHRUHWLFDO�ERG\�RI�NQRZOHGJH�RQ�ZKLFK�LW�
UHOLHV��%\�FRPELQLQJ� WKHRUHWLFDO� IUDPHZRUNV�
RI�PXOWLSOH�GRPDLQV�� WKH�PRGHO�SUHVHQWHG� LQ�
)LJXUH���JLYHV�D�PRUH�LQVLJKWIXO�YLHZ�RI�D�FR�
RSHWLQJ�DOOLDQFH�DQG�LV�VXLWDEOH�WR�VXSSRUW�SROLF\��
WHFKQLFDO�DQG�EXVLQHVV�GHFLVLRQV�

)520�&21&(378$/�02'(/�
72�%86,1(66�02'(/�
3$77(51

3ULHV�+HMH� HW� DO�� ������� SURSRVHV� D� WHVWLQJ�
PHWKRGRORJ\� IRU� ,6� GHVLJQ� UHVHDUFK�� ,Q� RXU�
FDVH�� DQ� LQLWLDO� HYDOXDWLRQ�RI�RXU�SURSRVLWLRQ�
FDQ�EH�SHUIRUPHG�E\�FROOHFWLQJ�H[SHUW�RSLQLRQV�
UHJDUGLQJ� WKH� SRVLWLYH� LPSDFW� RI� WKLUG�SDUW\�
HQWHUSULVHV� RQ� WKH� DOOLDQFH� SHUIRUPDQFH� RI�
FR�RSHWLQJ�FRPSDQLHV��7KLV�VRUW�RI�HYDOXDWLRQ�
ZRXOG�EH�H[�DQWH��VLQFH�WKH�V\VWHP�ZRXOG�QRW�
EH� EXLOW� \HW�� DQG� DUWLILFLDO�� EHFDXVH� LW�ZRXOG�
LQYROYH�UHDO�XVHUV�RI�D�K\SRWKHWLFDO�V\VWHP�IRU�
UHDO�SUREOHPV��6XQ�	�.DQWRU��������

$V� UHDO� XVHUV� �UHIHUUHG� KHUH� DV� SUREOHP�
H[SHUWV�� DUH�PRUH� OLNHO\� WR� WKLQN� LQ�EXVLQHVV�
WHUPV�� WKH� UHVW� RI� WKH� VHFWLRQ� LOOXVWUDWHV� KRZ�
WR�FRQYHUW�RXU�FRQFHSWXDO�PRGHO�LQWR�D�VHW�RI�
EXVLQHVV� PRGHO� FRPSRQHQWV� XVLQJ� EXVLQHVV�
PRGHO�RQWRORJ\��%02��

7KH� LQWHQWLRQ� WR�XVH� WKH� V\VWHP�DQG� WKH�
SHUIRUPDQFH�H[SHFWDQF\�VKRZQ�LQ�7DEOH���FDQ�
EH�WHVWHG�E\�D�TXHVWLRQQDLUH�IRU�HDFK�W\SH�RI�
XVHU��LGHQWLILHG�DV�D�FXVWRPHU�VHJPHQW��XVLQJ�WKH�
VHYHQ�LWHPV�GHILQHG�E\�9HQNDWHVK�HW�DO����������
:H� UHIHU� WR�'DV�DQG�7HQJ� ������� IRU� WKH����
TXHVWLRQQDLUH�LWHPV�WR�PHDVXUH�WKH�SHUFHLYHG�
UHODWLRQDO�ULVN�

)RU� WKH� VHFRQG� SURSRVLWLRQ� GDWD� IURP�
TXHVWLRQQDLUH�LV�FRPELQHG�ZLWK�DQ�HVWLPDWLRQ�
RI�WKH�PRQLWRULQJ�IUHTXHQF\��7R�PDNH�VXFK�DQ�
HVWLPDWH� PRUH� UHOLDEOH�� ZH� VXJJHVW� XVLQJ� D�
VFHQDULR�EDVHG�TXHVWLRQQDLUH� DV�SURSRVHG�E\�
%DUUHWW� HW� DO�� �������7KH� WHVW� RI� WKH� WKLUG�
SURSRVLWLRQ�ZH�VXJJHVW�WKH�DSSURDFK�SURSRVHG�
IRU� WKH� VHFRQG� SURSRVLWLRQ��7R� WHVW� JRRGZLOO�
WUXVW��ZH�UHIHU�WR�5HPSHO�DQG�+ROPHV���������
)RU�WKH�SHUFHLYHG�HIIRUW�LQ�WKH�IRXUWK�SURSRVLWLRQ�
ZH� VXJJHVW� XVLQJ� WKH� IRXU� LWHPV� GHILQHG� E\�
9HQNDWHVK�HW�DO����������7KH�G\QDPLF�WUDQVDF�
WLRQ�FRVW�FDQ�EH�GHULYHG�ZLWK�WKH�VDPH�WHFKQLTXH�
XVHG�WR�HVWLPDWH�WKH�QXPEHU�RI�VHUYLFH�UHTXHVWV�
IRU� FROODERUDWLRQ� DQG� PRQLWRULQJ�� 7KH� WHVW�
SURSRVHG�IRU�SURSRVLWLRQ���LQFOXGHV�WKH�DPRXQW�
RI�FURZGVRXUFLQJ�GRQH�WR�UHGXFH�WKH�G\QDPLF�
WUDQVDFWLRQ�FRVWV�DQG�FDQ�EH�HVWLPDWHG�FROOHFW�
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LQJ�H[SHUW¶V�RSLQLRQ�E\�PHDQV�RI�VFHQDULR�EDVHG�
TXHVWLRQQDLUHV�

2QFH�WKH�EXVLQHVV�PRGHO�FRPSRQHQWV�DUH�
GHULYHG��WKH�EXVLQHVV�PRGHO�RQWRORJ\��%02��
VXSSRUWV� WKH� LPSOHPHQWDWLRQ� RI� WKH� EXVLQHVV�
PRGHO�LQ�D�FRPSDQ\��%\�PDQDJLQJ�DQG�HQIRUF�
LQJ�ULVN�PDQDJHPHQW�UXOHV�DW�WKH�VWUDWHJLF�OHYHO�
WKLV� DSSURDFK� DOORZV� D� FRPSDQ\� WR� REWDLQ� D�
FRQVLVWHQW� VROXWLRQ��2XU� VROXWLRQ�FRPHV�DV� D�
GRXEOH�VLGHG� EXVLQHVV� PRGHO� �(LVHQPDQQ� HW�
DO���������WKDW�EDVHV�LWV�YDOXH�SURSRVLWLRQ�RQ�WKH�
DOLJQPHQW�RI�GLIIHUHQW�FXVWRPHU�VHJPHQWV�WKDW�
JDLQ�IURP�WKH�QHWZRUN�HIIHFW�RI�FRQYHUJLQJ�RQ�
WKH�VDPH�SODWIRUP��)URP�WKH�WKUHH�ORRSV��WKUHH�
SRVVLEOH�XVHUV�RI�WKH�V\VWHP��L�H���FXVWRPHU�VHJ�
PHQWV��DUH�GHULYHG��OHJDO�DJHQWV�GUDIWLQJ�DQG�

LPSOHPHQWLQJ�DJUHHPHQWV�IRU�PXWXDO�FRQWURO��
EXVLQHVV�DJHQWV�VHHNLQJ�QHZ�RSSRUWXQLWLHV��DQG�
WHFKQLFDO�DJHQWV�LQ�FKDUJH�RI�FRQWDLQLQJ�WKH�,7�
FRVWV��LQWHQGHG�KHUH�DV�WRWDO�FRVW�RI�RZQHUVKLS�
DQG� WRWDO� FRVW� RI� IDLOXUH���$FFRUGLQJO\� WKUHH�
YDOXH�SURSRVLWLRQV�DUH�LPSOHPHQWHG��UHODWLRQDO�
ULVN�UHGXFWLRQ�IRU�WKH�OHJDO�DJHQW��LQFUHDVH�LQ�
DOOLDQFH� SHUIRUPDQFH� IRU� WKH� EXVLQHVV� DJHQW�
DQG� ORZHU� G\QDPLF� WUDQVDFWLRQ� FRVWV� IRU� WKH�
WHFKQLFDO�DJHQW��7KH�GLVWULEXWLRQ�FKDQQHO�LV�D�
FHQWUH�RI�H[FHOOHQFH�LQ�FKDUJH�RI�DOO�VWHSV�DQG�
FDQ�WDNH�WKH�WKUHH�VKDSHV�SUHVHQWHG�E\�&XOOHQ�
��������D�EHVW�SUDFWLFHV�VKDULQJ�JURXS��D�YLUWXDO�
WHDP�RU�D�FHQWUDOL]HG�VHUYLFH��7KH�UHODWLRQVKLS�
EHWZHHQ�WKH�EXVLQHVV�XQLWV�DQG�WKH�FR�RSHWLQJ�
DJHQWV� UHOLHV� RQ� JRRGZLOO� WUXVW�� ZKLFK� KDV�

)LJXUH����7KH�QHZ�FRQFHSWXDO�PRGHO�IRU�ULVN�PDQDJHPHQW�DPRQJ�FR�RSHWLQJ�DJHQWV

7DEOH����2SHUDWLRQDOL]DWLRQ�RI�RXU�WKHRUHWLFDO�PRGHO�XVLQJ�WKH�EXVLQHVV�PRGHO�RQWRORJ\��%02��

(OHPHQW�RI�RXU�0RGHO /LQN�WR�%02�&RPSRQHQW 9DULDEOH

,QWHQWLRQ�WR�XVH &XVWRPHU�6HJPHQW 6HYHQ�SRLQW�/LNHUW�VFDOH�IURP�9HQNDWHVK�HW�DO��������

3HUIRUPDQFH�H[SHFWDQF\ &XVWRPHU�6HJPHQW 6HYHQ�SRLQW�/LNHUW�VFDOH�IURP�9HQNDWHVK�HW�DO��������

3HUFHLYHG�UHODWLRQDO�ULVN 9DOXH�3URSRVLWLRQ 6HYHQ�SRLQW�/LNHUW�VFDOH�IURP�'DV�DQG�7HQJ�������

0RQLWRULQJ�XVH .H\�$FWLYLW\ ��RI�VHUYLFH�UHTXHVWV�IRU�PRQLWRULQJ��PRQWK

*RRGZLOO�WUXVW 5HODWLRQVKLS 6HYHQ�SRLQW�/LNHUW�VFDOH�IURP�5HPSHO�DQG�+ROPHV�������

&ROODERUDWLYH�XVH .H\�$FWLYLW\ ��RI�VHUYLFH�UHTXHVWV�IRU�FROODERUDWLRQ��PRQWK

3HUFHLYHG�(IIRUW &RVW�6WUXFWXUH 6HYHQ�SRLQW�/LNHUW�VFDOH�IURP�9HQNDWHVK�HW�DO��������

'\QDPLF�WUDQVDFWLRQ�FRVWV &RVW�6WUXFWXUH &RVW�RI�QHJRWLDWLRQ��FRRUGLQDWLRQ�DQG�WUDLQLQJ

&URZGVRXUFLQJ 3DUWQHUV�1HWZRUN ��RI�VHUYLFHV�FURZGVRXUFHG
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EHHQ� SUHYLRXVO\� GHILQHG��7KH� UHYHQXH� IORZV�
LQFOXGH�D�IHH�WR�UHFHLYH�FHUWLILFDWLRQ�RI�SRVL�
WLYH�EHKDYLRUDO�FRQWURO�WR�EH�XVHG�E\�WKH�OHJDO�
DJHQW�DV�D�SURRI�RI�FRPSOLDQFH��$QRWKHU�IHH�WR�
DFFHVV�NQRZOHGJH�FRQFHUQLQJ�EHVW�SUDFWLFHV�LV�
SUHYLHZHG�IRU�WKH�EXVLQHVV�DJHQW��DQG�D�IHH�WR�
DFFHVV�RWKHU�SDUWLHV¶�FRQWURO�UHVXOWV�LV�RIIHUHG�IRU�
WKH�WHFKQLFDO�DJHQW��6RFLDO�FRQWURO�LV�DFKLHYHG�
E\�DGGLQJ�DFFHVV�FRQWURO�WR�WKH�GDWD�UHJDUGLQJ�
WKH� RXWFRPH� RI� WKH� PRQLWRULQJ� DQG� FRQWHQW�
PDQDJHPHQW� DFWLYLWLHV�� 7R� UHGXFH� FRVWV�� WKH�
FRPSDQ\�H[WHUQDOL]HV�WKH�SODWIRUP�DQG�FRQWHQW�
GHYHORSPHQW�WR�D�FURZG�RI�SDUWQHUV�DQG�UHOLHV�
RQ�FHUWLILFDWLRQ�HQWLWLHV�WR�UHLQIRUFH�LWV�EUDQG��
ZKLFK�LV�LWV�NH\�UHVRXUFH�DORQJ�ZLWK�DFFHVV�WR�
WKH�SODWIRUP��+HQFH��WKH�FRVW�VWUXFWXUH�UHIOHFWV�
WKH�VSHFLDO�QDWXUH�RI�D�GRXEOH�VLGHG�EXVLQHVV�
PRGHO��)LJXUH�����ZKRVH�PDMRU�FRVWV�LQYROYH�
WKH�SODWIRUP�GHYHORSPHQW�DQG�PDQDJHPHQW�DV�
ZHOO�DV�WKH�DFTXLVLWLRQ�RI�VROXWLRQ�VHHNHUV�DQG�
SURYLGHUV�WR�JDLQ�IURP�QHWZRUN�HIIHFWV�

+2:�72�86(�7+(�%86,1(66�
02'(/�3$77(51��
,112&(17,9(

7KLV�VHFWLRQ�DSSOLHV�RXU�GHVLJQ�WR�DQ�H[LVWLQJ�DQG�
IDLUO\�ZHOO�NQRZQ�H[DPSOH�RI�RSHQ�LQQRYDWLRQ��
,QQRFHQWLYH��6SXQ�RII�LQ������IURP�(O\�/LOO\�
DQG�LWV�QHZ�EXVLQHVV�PRGHO�LQFXEDWRU�H�/LOO\��
,QQRFHQWLYH� LV� DQ� LQGHSHQGHQW� LQWHUPHGLDU\�
WKDW�DOORZV�FRPSDQLHV��NQRZQ�DV�VHHNHUV��WR�
OLVW� WKHLU� LQQRYDWLRQ�FKDOOHQJHV�VHHNLQJ�IRU�D�
VROXWLRQ�� 7KH� UHZDUGV� IRU� WKH� VFLHQWLVW� VROY�
LQJ� WKH� FKDOOHQJHV� �VROYHUV�� FDQ� UHDFK� XS� WR�
������������ $FFRUGLQJ� WR� 2VWHUZDOGHU� DQG�
3LJQHXU���������WKH�,QQRFHQWLYH�YDOXH�SURSRVL�
WLRQ�OLHV�LQ�DJJUHJDWLQJ�VHHNHUV�DQG�VROYHUV�E\�
PHDQV�RI�D�SODWIRUP�WKDW�DOORZV�WKHP�WR�LQWHUDFW��
,Q�DGGLWLRQ��,QQRFHQWLYH�RIIHUV�WR�VHHNHUV�³OHVV�
ULVN��PRUH�UHZDUG´��,QQRFHQWLYH������D���ZKLFK�
FDQ�EH�VHHQ�DV�D�UHGXFWLRQ�RI�UHODWLRQDO�ULVN�IRU�
OHJDO�VHHNHUV�

,Q�WKLV�FDVH��WKH�FR�RSHWLWLYH�EXVLQHVV�DJHQWV�
DUH�VHHNHUV�DQG�VROYHUV�ZKR�EHORQJ�WR�FRPSHW�
LQJ�FRPSDQLHV��)RU�WKLV�SXUSRVH��,QQRFHQWLYH�
DVVXUHV� DQRQ\PLW\� DPRQJ� VROYHUV� �/DNKDQL��

������7KH� VROYHUV� REWDLQ� SURILW� IURP� WKHLU�
NQRZOHGJH�� KHQFH�� ,QQRFHQWLYH� DOORZV� HDFK�
VROYHU� WR� VHOO� WKH� LQWHOOHFWXDO� SURSHUW\� ULJKW�
ZLWKRXW�GLVFORVLQJ�WKH�NQRZ�KRZ�WKDW�JHQHUDWHV�
LW��7KH�OHJDO�DJHQW�RI�WKH�VHHNHUV�SURILWV�IURP�
WKH� ,QQRFHQWLYH� FRQVXOWLQJ� VHUYLFH� WR� UHGXFH�
WKH�UHODWLRQDO�ULVN�E\�GUDIWLQJ�D�JRRG�FRQWUDFW�
WKDW�GHVFULEHV�WKH�FKDOOHQJH�WR�EH�VROYHG��,Q�
QRFHQWLYH������E��

6XFK�FRQWUDFW�KDV�FULWHULD�WKDW�GHILQH�ERWK�
WKH�TXDOLW\�UHTXLUHG�IRU�WKH�ILQDO�RXWFRPH��RXWSXW�
FRQWURO��DQG�WKH�SURFHVV�UHTXLUHG�WR�DFKLHYH�WKH�
RXWFRPH��EHKDYLRUDO�FRQWURO���7KH�FRQVXOWLQJ�
VHUYLFH�FRPHV�WRJHWKHU�ZLWK�D�WUDLQLQJ�VHUYLFH�
FDOOHG�215$03��([DPSOHV�RI�FKDOOHQJHV�FDQ�
EH�IRXQG�RQ�,QQRFHQWLYH�ZHEVLWH�RU�RQ�/DNKDQL�
��������)RU�WHFKQLFDO�VHHNHUV��,QQRFHQWLYH�RIIHUV�
,7�FRVW�UHGXFWLRQ�E\�KRVWLQJ�WKH�RSHQ�LQQRYDWLRQ�
SODWIRUP��,Q�WKLV�VHQVH��FROODERUDWLYH�VRIWZDUH�
FDOOHG� ,QQRFHQWLYH#ZRUN� DOORZV� D� FRPSDQ\�
WR�OHYHUDJH�LWV�HPSOR\HHV¶�WDOHQW�XVLQJ�D�VHFXUH�
ZHE�SRUWDO�

,Q� WKLV� FDVH� SURSRVLWLRQV� ��� ��� �� DQG� ��
ZRXOG�ILQG�D�FRQILUPDWLRQ�DV�VKRZQ�LQ�)LJXUH����
3URSRVLWLRQ���GRHV�QRW�ILQG�FRQILUPDWLRQ��VLQFH�
,QQRFHQWLYH�GRHV�QRW�FURZGVRXUFH�WKH�TXDOLW\�
DVVHVVPHQW�RI�WKH�VROXWLRQV�SURSRVHG��/DNKDQL�
�������FODLPV�WKDW�,QQRFHQWLYH�UHFRJQL]HV�WKH�
QHHG�WR�IDFLOLWDWH�H[FKDQJH�DPRQJ�VROYHUV��$�
VXJJHVWLRQ�WR�PRGLI\�WKH�,QQRFHQWLYH�ZHEVLWH�
LQFOXGHG�OLPLWHG�YRWLQJ��RQH�IRU�HDFK�6ROYHU��WR�
IDFLOLWDWH�VFUHHQLQJ�RI�WKH�VROXWLRQV��7KLV�FRXOG�
EH�VHHQ�DV�D�KLQW�WKDW�,QQRFHQWLYH�LV�SRQGHULQJ�
WR�FURZGVRXUFH�SDUW�RI�WKH�PRQLWRULQJ�HIIRUW��D�
VWUDWHJLF�RSWLRQ�DOUHDG\�VKRZQ�LQ�RXU�EXVLQHVV�
PRGHO�SDWWHUQ�

&21&/86,21

2XU�ZRUN� DGGUHVVHV� WKH�PDQDJHPHQW� RI� FR�
RSHWLQJ�DJHQWV�SHUIRUPLQJ�RSHQ�LQQRYDWLRQ��7KH�
SUHYLRXV�OLWHUDWXUH�KDV�LGHQWLILHG�WZR�G\QDPLF�
ORRSV�WKDW�DQ�DOOLDQFH�VKRXOG�VXSSRUW�LQ�RUGHU�WR�
EH�VXFFHVVIXO��2XU�ZRUN�H[WHQGV�VXFK�D�IUDPH�
ZRUN�E\�FRPELQLQJ�FRQWURO�WKHRULHV��WUDQVDFWLRQ�
FRVW� HFRQRPLFV�� UHVRXUFH�EDVHG� YLHZ� WKHRU\�
DQG�JDPH�WKHRU\�WR�REWDLQ�WKH�EXVLQHVV�PRGHO�



,QWHUQDWLRQDO�-RXUQDO�RI�(�6HUYLFHV�DQG�0RELOH�$SSOLFDWLRQV���������������-DQXDU\�0DUFK����������

&RS\ULJKW���������,*,�*OREDO��&RS\LQJ�RU�GLVWULEXWLQJ�LQ�SULQW�RU�HOHFWURQLF�IRUPV�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�RI�,*,�*OREDO�LV�SURKLELWHG�

)LJXUH����%XVLQHVV�PRGHO�SDWWHUQ�IRU�FR�RSHWLQJ�FRPSDQLHV�SHUIRUPLQJ�RSHQ�LQQRYDWLRQ

)LJXUH����,QQRFHQWLYH¶V�EXVLQHVV�PRGHO�UHSUHVHQWDWLRQ�JLYHV�HYLGHQFHV�WR�VXSSRUW�RXU�SURSRVLWLRQV
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RI�D�WKLUG�SDUW\�LQ�FKDUJH�RI�ULVN�PDQDJHPHQW�
LQ�PXOWL�DJHQW�FRQWH[WV�RI�LQIRUPDWLRQ�V\VWHP�
UHJXODWRU\�FRPSOLDQFH��VXFK�DV�FR�RSHWLWLRQ�LQ�
RSHQ�LQQRYDWLRQ��LQ�RUGHU�WR�DFKLHYH�VXVWDLQDEOH�
SURILWV��:H�FRQFOXGH�E\�DQVZHULQJ�RXU� WKUHH�
UHVHDUFK�VXE�TXHVWLRQV��ZKLFK�ZH�GHULYHG�E\�
DVVHVVLQJ�WKH�H[LVWLQJ�OLWHUDWXUH�RQ�FR�RSHWLWLRQ�
DQG�ULVN�PDQDJHPHQW�

+RZ�WR�&RRUGLQDWH�WKH�
&ROODERUDWLYH�DQG�0RQLWRULQJ�8VHV�
RI�DQ�,QWHU�2UJDQLVDWLRQDO�6\VWHP"

:H� VXJJHVW� LQWHU�RUJDQLVDWLRQDO� LQIRUPDWLRQ�
V\VWHP��,26��GHVLJQHUV�WR�DGG�IHDWXUHV�VXSSRUW�
LQJ�FROODERUDWLYH�XVHV�WR�LQFUHDVH�WUXVW�DPRQJ�
FR�RSHWLQJ� DJHQWV�� ZKHUHDV� PRQLWRULQJ� XVHV�
RI�DQ�,26�LQFUHDVH�FRQWURO�DPRQJ�FR�RSHWLQJ�
DJHQWV��6XFK�IHDWXUHV�LQFUHDVH�WKH�FR�RSHWLQJ�
DJHQWV¶�EHKDYLRXUDO�LQWHQWLRQ�WR�XVH�WKH�,26�

+RZ�WR�&URZGVRXUFH�WKH�
&RRUGLQDWLRQ�DQG�0RQLWRULQJ�8VHV�
RI�DQ�,QWHU�2UJDQLVDWLRQDO�6\VWHP"

:H�FDOO� IRU� D� UHGXFWLRQ� RI�PDLQWHQDQFH� FRVW�
RI�DQ�,26�E\�PHDQV�RI�FURZGVRXUFLQJ�XQGHU�
WKH� FRQWURO� RI� D� WKLUG� SDUW\�� 6XFK� UHGXFWLRQ�
PDNHV� WKH� V\VWHP� HFRQRPLFDOO\� VXVWDLQDEOH�
DQG� WKLV� UHGXFWLRQ� LQ�FRQWURO�HIIRUW� LQFUHDVHV�
WKH� FR�RSHWLQJ� DJHQWV¶� EHKDYLRXUDO� LQWHQWLRQ�
WR�XVH�WKH�,26�

:KLFK�DUH�WKH�%XVLQHVV�0RGHO�
&RPSRQHQWV�RI�D�7KLUG�3DUW\�
LQ�&KDUJH�RI�&RRUGLQDWLQJ�
&R�2SHWLQJ�)LUPV"

:H�XVH�WKH�EXVLQHVV�PRGHO�RQWRORJ\�WR�GHULYH�
D� EXVLQHVV� PRGHO� IURP� WKH� HOHPHQWV� RI� RXU�
FRQFHSWXDO�PRGHO�IRU�ULVN�PDQDJHPHQW�DPRQJ�
FR�RSHWLQJ� DJHQWV�� 6XFK� EXVLQHVV� PRGHO� LV�
LQVWDQWLDWHG�XVLQJ� WKH�,QQRFHQWLYH�FDVH�DV�DQ�
LOOXVWUDWRU\�H[DPSOH�RI�KRZ�ZH�LQWHQG�WR�IXUWKHU�
WHVW�RXU�JXLGHOLQHV�

,I�RXU�FRQFHSWXDO�PRGHO�LV�QRW�IDOVLILHG�E\�
WKH�HPSLULFDO�WHVW�ZH�EULHIO\�VNHWFKHG��WKHQ�RXU�
FRQWULEXWLRQ�ZLOO� EH� D� IUDPHZRUN� WR� DFKLHYH�
FRPSOLDQFH�DPRQJ�XQWUXVWHG�SDUWQHUV�E\�EXVL�

QHVV�PRGHO�GHVLJQ��)URP�D�PDQDJHULDO�SRLQW�RI�
YLHZ�WKH�FRQWULEXWLRQV�RI�WKLV�SDSHU�OD\�LQ�LWV�
QHZ�ZD\V�WR�REWDLQ�D�VXVWDLQDEOH�SURILW�IURP�
DOLJQLQJ� FR�RSHWLQJ� DJHQWV� LQYROYHG� LQ� RSHQ�
LQQRYDWLRQ��)URP�DQ�DFDGHPLF�SRLQW�RI�YLHZ��
E\�GHILQLQJ�WKH�,7�PDQDJHULDO��PHWKRGRORJLFDO�
DQG�WHFKQRORJLFDO�FDSDELOLWLHV�DQG�SURFHVVHV��ZH�
KRSH�WR�UDLVH�LQWHUHVW�RI� LQIRUPDWLRQ�V\VWHPV�
UHVHDUFKHUV� LQ� WKLV�GLUHFWLRQ�RI� LQYHVWLJDWLRQ��
VLQFH�ZH�EHOLHYH�WKDW�VXFK�LVVXHV�IDOO�LQWR�WKH�
QRPRORJLFDO� QHW� GHILQHG� E\� %HQEDVDW� DQG�
=PXG��������

7KH�WKHRUHWLFDO�OLPLWDWLRQV�RI�RXU�FODLPV�
FRQFHUQ�WKHLU�VFRSH��ZKLFK�IRFXVHV�RQ�UHTXLUH�
PHQWV� HOLFLWDWLRQ� ZLWKLQ� DQ� DOOLDQFH�� DQG� LWV�
GRPDLQ�RI�DSSOLFDWLRQ��ZKLFK�LV�PRUH�OLNHO\�WR�
ZRUN�LQ�KHDYLO\�UHJXODWHG�EXVLQHVV�ILHOGV�WKDW�
UHO\�PRVWO\�RQ�LQWDQJLEOH�DVVHWV��H�J���FKHPLV�
WU\���,Q�DGGLWLRQ�WR�WKDW�VXFK�FODLPV�IRFXV�RQ�WKH�
LQGLYLGXDO�OHYHO�RI�SHUFHSWLRQV��OHDYLQJ�DVLGH�IRU�
WKH�PRPHQW�WKH�JURXS�DQG�WKH�RUJDQL]DWLRQDO�
OHYHO��/DSRLQWH�	�5LYDUG���������7KDW�LV�ZK\��
DW� WKH� WKHRUHWLFDO� OHYHO�� ZH� HQYLVDJH� IXWXUH�
LPSOHPHQWDWLRQ�RI�RXU�FRQFHSWXDO�PRGHO�XVLQJ�
V\VWHPLF�HQWHUSULVH�DUFKLWHFWXUH�PHWKRGRORJ\�
�:HLJPDQQ�HW�DO���������LQVWHDG�RI�WKH�EXVLQHVV�
PRGHO�RQWRORJ\�WR�GHULYH�WHFKQLFDO�VSHFLILFD�
WLRQV�RI�WKH�LQIRUPDWLRQ�V\VWHPV�

$&.12:/('*0(176

7KH�ZRUN�SUHVHQWHG�LQ�WKLV�SDSHU�ZDV�VXSSRUWHG�
E\� WKH� 6ZLVV� 1DWLRQDO� 6FLHQFH� )RXQGDWLRQ�
�16)�� XQGHU� JUDQW� QXPEHU� ���������������
:H�ZRXOG�OLNH�WR�WKDQN�*LMV�9DQ�'HQ�+HXYHO�
IRU�KLV�DGYLFHV�LQ�WKH�HDUO\�VWDJH�RI�WKLV�SDSHU�
DQG�WKH�DQRQ\PRXV�UHYLHZHUV��ZKR�KHOSHG�XV�
LPSURYLQJ�LW�

5()(5(1&(6

$[HOURG��5����������7KH�HYROXWLRQ�RI�FRRSHUDWLRQ��
1HZ�<RUN��1<��%DVLF�%RRNV�

%DUUHWW��0���*DUUHW\��.���	�6HEHUU\��-����������,&7�
SURIHVVLRQDOV¶� SHUFHSWLRQV� RI� UHVSRQVLELOLW\� IRU�
EUHDFKHV�RI�FRPSXWHU�VHFXULW\��5HWULHYHG�IURP�KWWS���
UR�XRZ�HGX�DX�LQIRSDSHUV�����
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%HHU��6����������7KH�YLDEOH�V\VWHP�PRGHO��,WV�SURY�
HQDQFH��GHYHORSPHQW��PHWKRGRORJ\�DQG�SDWKRORJ\��
7KH�-RXUQDO�RI�WKH�2SHUDWLRQDO�5HVHDUFK�6RFLHW\��
��������±���

%UDQGHQEXUJHU��$��0���	�1DOHEXII�� %�� -�� ��������
&R�RSHWLWLRQ��$� UHYROXWLRQ�PLQGVHW� WKDW� FRPELQHV�
FRPSHWLWLRQ� DQG� FRRSHUDWLRQ�� 7KH� JDPH� WKHRU\�
VWUDWHJ\�WKDW¶V�FKDQJLQJ�WKH�JDPH�RI�EXVLQHVV���VW�
HG����1HZ�<RUN��1<��%URDGZD\�%XVLQHVV�

&KHVEURXJK��+��:����������7KH�HUD�RI�RSHQ�LQQRYD�
WLRQ��0,7�6ORDQ�0DQDJHPHQW�5HYLHZ�����������±���

&R[��5���	�'H�-RQJ��%����������7KH�ULJKW�UHWDLQHG�
WHDP�LV�FULWLFDO�IRU�VXFFHVVIXO�RXWVRXUFLQJ��6WDPIRUG��
&7��*DUWQHU�

&XOOHQ��$����������&XUUHQW�SUDFWLFHV�IRU�,7�FHQWUHV�RI�
H[FHOOHQFH��&R(V���/RQGRQ��8.��)RUUHVWHU�5HVHDUFK�

'DV��7��.���	�7HQJ��%��6�� ��������5HODWLRQDO� ULVN�
DQG� LWV� SHUVRQDO� FRUUHODWHV� LQ� VWUDWHJLF� DOOLDQFHV��
-RXUQDO�RI�%XVLQHVV�DQG�3V\FKRORJ\������������±�����
GRL���������$��������������

'R]��<��/���	�+DPHO��*����������$OOLDQFH�DGYDQWDJH��
7KH�DUW�RI�FUHDWLQJ�YDOXH�WKURXJK�SDUWQHULQJ��%RVWRQ��
0$��+DUYDUG�%XVLQHVV�6FKRRO�3UHVV�

(LVHQPDQQ��7���3DUNHU��*���	�9DQ�$OVW\QH��0��:��
��������6WUDWHJLHV�IRU�WZR�VLGHG�PDUNHWV��+DUYDUG�
%XVLQHVV�5HYLHZ������������±����

)ODNH��*��:����������7KH�FRPSXWDWLRQDO�EHDXW\�RI�
QDWXUH��&RPSXWHU�H[SORUDWLRQV�RI� IUDFWDOV��FKDRV��
FRPSOH[�V\VWHPV��DQG�DGDSWDWLRQ��&DPEULGJH��0$��
0,7�3UHVV��5HWULHYHG�IURP�KWWS���ERRNV�JRRJOH�FK�

*DODVNLHZLF]�� -�� �������� ,QWHURUJDQL]DWLRQDO� UHOD�
WLRQV��$QQXDO�5HYLHZ�RI�6RFLRORJ\������������±�����
GRL���������DQQXUHY�VR�����������������

*DOOLYDQ��0��-���	�'HSOHGJH��*����������7UXVW��FRQWURO�
DQG�WKH�UROH�RI�LQWHURUJDQL]DWLRQDO�V\VWHPV�LQ�HOHFWURQ�
LF�SDUWQHUVKLSV��,QIRUPDWLRQ�6\VWHPV�-RXUQDO���������
���±�����GRL���������M����������������������[

*ROQDP��$���6DQFKH]��5���	�:HLJPDQQ��$����������
$�V\VWHPLF�DSSURDFK�IRU�PRGHOOLQJ�DQG�DQDO\VLV�RI�
FR�RSHWLQJ��,Q�3URFHHGLQJV�RI�WKH�)RXUWK�:RUNVKRS�RQ�
&RRSHWLWLRQ�6WUDWHJ\��0RQWSHOOLHU��)UDQFH��(,$60�

+DJHO�� -�� �������� /HYHUDJHG� JURZWK�� ([SDQGLQJ�
VDOHV�ZLWKRXW�VDFULILFLQJ�SURILWV��+DUYDUG�%XVLQHVV�
5HYLHZ������������±���

+DOO��5��+���&ODUN��-��3���*LRUGDQR��3��&���-RKQVRQ��
3��9���	�9DQ�5RHNHO��0����������3DWWHUQV�RI�LQWHURU�
JDQL]DWLRQDO� UHODWLRQVKLSV��$GPLQLVWUDWLYH� 6FLHQFH�
4XDUWHUO\������������±�����GRL����������������

+DUW��2���	�0RRUH��-����������&RQWUDFWV�DV�UHIHUHQFH�
SRLQWV��7KH�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV����������
�±����GRL���������TMHF�������������

+HYQHU��$��5���0DUFK��6��7���3DUN�� -���	�5DP��6��
��������'HVLJQ�VFLHQFH�LQ�LQIRUPDWLRQ�V\VWHPV�UH�
VHDUFK��0DQDJHPHQW�,QIRUPDWLRQ�6\VWHPV�4XDUWHUO\��
���������±����

+RZH��-����������7KH�ULVH�RI�FURZGVRXUFLQJ��:LUHG�
0DJD]LQH�2QOLQH��5HWULHYHG�IURP�KWWS���ZZZ�ZLUHG�
FRP�ZLUHG�DUFKLYH�������FURZGV�KWPO

,QQRFHQWLYH�������D���&KDOOHQJH�EDVHG�LQQRYDWLRQ��
5HWULHYHG� IURP� KWWSV���ZZZ��LQQRFHQWLYH�FRP�
VHHNHUV�FKDOOHQJH�EDVHG�LQQRYDWLRQ

,QQRFHQWLYH�� �����E��� +RZ� LW� ZRUNV�� 5HWULHYHG�
IURP�KWWSV���ZZZ��LQQRFHQWLYH�FRP�KRZ�LW�ZRUNV�
VHHNHUV

-RKD��$����������7KH�UHWDLQHG�RUJDQL]DWLRQ�DIWHU�,7�
RXWVRXUFLQJ��7KH�GHVLJQ�RI�LWV�RUJDQL]DWLRQDO�VWUXF�
WXUH��)DFXOW\�RI�WHFKQRORJ\��SROLF\�DQG�PDQDJHPHQW��
'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\��5HWULHYHG�IURP�KWWS���
DSL�QLQJ�FRP�ILOHV�J=M�)2[/�\OI�0TP�J%L+D]V�
'�<�+]WV�[.V70](����:YID8QJDE/;,KKL�
Z;K[=\H:T�GNT�*H9&�IYJ$�SE�=0GG0�O�U�
7KHB5HWDLQHGB2UJDQLVDWLRQBDIWHUB,7B2XWVRXUFLQJ�
SGI

/DGR��$��$���%R\G��1��*���	�+DQORQ��6��&����������
&RPSHWLWLRQ��FRRSHUDWLRQ��DQG�WKH�VHDUFK�IRU�HFR�
QRPLF�UHQWV��$�V\QFUHWLF�PRGHO��$FDGHP\�RI�0DQ�
DJHPHQW�5HYLHZ������������±����

/DIIRQW��-��-���	�0DUWLPRUW��'����������7KH�WKHRU\�RI�
LQFHQWLYHV��3ULQFHWRQ��1-��3ULQFHWRQ�8QLYHUVLW\�3UHVV�

/DNKDQL��.��5����������,QQR&HQWLYH�FRP��$���&DVH�
1R�� ������������ 5HWULHYHG� IURP� KWWS���KEU�RUJ�
SURGXFW�LQQRFHQWLYH�FRP�D�DQ��������3')�(1*

/DSRLQWH��/���	�5LYDUG��6����������$�WULSOH�WDNH�RQ�
LQIRUPDWLRQ�V\VWHP�LPSOHPHQWDWLRQ��2UJDQL]DWLRQ�
6FLHQFH�����������±�����GRL���������RUVF����������

0DUFK��6��7���	�6PLWK��*��)�� ��������'HVLJQ� DQG�
QDWXUDO� VFLHQFH� UHVHDUFK� RQ� LQIRUPDWLRQ� WHFKQRO�
RJ\�� 'HFLVLRQ� 6XSSRUW� 6\VWHPV�� ������� ���±�����
GRL�����������������������������

0HQGRQFD��/��7���	�6XWWRQ��5����������6XFFHHGLQJ�DW�
RSHQ�VRXUFH�LQQRYDWLRQ��$Q�LQWHUYLHZ�ZLWK�0R]LOOD¶V�
0LWFKHOO�%DNHU��7KH�0F.LQVH\�4XDUWHUO\��5HWULHYHG�
IURP�KWWSV���ZZZ�PFNLQVH\TXDUWHUO\�FRP

2VWHUZDOGHU�� $��� 	� 3LJQHXU�� <�� �������� %XVLQHVV�
PRGHO� JHQHUDWLRQ�� $� KDQGERRN� IRU� YLVLRQDULHV��
JDPH�FKDQJHUV��DQG�FKDOOHQJHUV��1HZ�<RUN��1<��
-RKQ�:LOH\�	�6RQV�



�����,QWHUQDWLRQDO�-RXUQDO�RI�(�6HUYLFHV�DQG�0RELOH�$SSOLFDWLRQV���������������-DQXDU\�0DUFK�����
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2VWHUZDOGHU��$���3LJQHXU��<���	�7XFFL��&��/����������
&ODULI\LQJ�EXVLQHVV�PRGHOV��2ULJLQV��SUHVHQW�� DQG�
IXWXUH�RI� WKH�FRQFHSW��&RPPXQLFDWLRQV�RI� WKH�$V�
VRFLDWLRQ�IRU�,QIRUPDWLRQ�6\VWHPV����������±���

3RUWHU��0��(����������&RPSHWLWLYH�DGYDQWDJH��&UHDW�
LQJ�DQG�VXVWDLQLQJ�VXSHULRU�SHUIRUPDQFH��1HZ�<RUN��
1<��)UHH�3UHVV�

5HPSHO��-��.���	�+ROPHV��-��*����������+RZ�GR�,�
WUXVW�WKHH"�3V\FKRORJ\�7RGD\�����������±���

6DQFKH]�� 5��� 	� +HHQH�� $�� �������� 5HLQYHQWLQJ�
VWUDWHJLF�PDQDJHPHQW��1HZ�WKHRU\�DQG�SUDFWLFH�IRU�
FRPSHWHQFH�EDVHG� FRPSHWLWLRQ�� (XURSHDQ� 0DQ�
DJHPHQW� -RXUQDO�� �������� ���±����� GRL���������
6��������������������

6LPDUG��&���	�:HVW��-����������.QRZOHGJH�QHWZRUNV�
DQG�JHRJUDSKLF�ORFXV�RI�LQQRYDWLRQ��,Q�+��:��&KHV�
EURXJK��:��9DQKDYHUEHNH��	�-��:HVW��(GV����2SHQ�
LQQRYDWLRQ��5HVHDUFKLQJ�D�QHZ�SDUDGLJP��2[IRUG��
8.��2[IRUG�8QLYHUVLW\�3UHVV�

6SHQFH�� 0�� �������� 6LJQDOLQJ� LQ� UHWURVSHFW� DQG�
WKH� LQIRUPDWLRQDO� VWUXFWXUH� RI� PDUNHWV�� 7KH�
$PHULFDQ� (FRQRPLF� 5HYLHZ�� ������� ���±�����
GRL��������������������������

8UV��%���	�%�WOHU��0����������,QIRUPDWLRQ�HFRQRPLFV��
/RQGRQ��8.��5RXWOHGJH�

9DQ� 5RR\�� 5�� �������� 4XDOLW\� DQG� TXDQWLW\�
RI� LQIRUPDWLRQ� H[FKDQJH�� -RXUQDO� RI� /RJLF�
/DQJXDJH� DQG� ,QIRUPDWLRQ�� ������� ���±�����
GRL���������$��������������

9DQKDYHUEHNH��:����������7KH�LQWHU�RUJDQL]DWLRQDO�
FRQWH[W�RI�RSHQ�LQQRYDWLRQ��,Q�+��:��&KHVEURXJK��:��
9DQKDYHUEHNH��	�-��:HVW��(GV����2SHQ�LQQRYDWLRQ��
5HVHDUFKLQJ�D�QHZ�SDUDGLJP��2[IRUG��8.��2[IRUG�
8QLYHUVLW\�3UHVV�

9HQNDWHVK��9���0RUULV��0���'DYLV��*���	�'DYLV��)��
��������8VHU�DFFHSWDQFH�RI�LQIRUPDWLRQ�WHFKQRORJ\��
7RZDUG� D� XQLILHG� YLHZ��0DQDJHPHQW� ,QIRUPDWLRQ�
6\VWHPV�4XDUWHUO\������������±�����5HWULHYHG�IURP�
KWWS���DLVHO�DLVQHW�RUJ�PLVT�YRO���LVV����

:DJQHU��6���	�/D\WRQ��0����������7KH�WZR�IDFHV�RI�
ULVN��5HWULHYHG�IURP�KWWS���ZZZ�GHORLWWH�FRP

:HLJPDQQ��$��� 5HJHY�� *��� 	� /RLVRQ�� %�� ��������
%XVLQHVV�DQG�,7�DOLJQPHQW�ZLWK�6($0��,Q�3URFHHG�
LQJV� RI� WKH� �VW� ,(((� ,QWHUQDWLRQDO� :RUNVKRS� RQ�
5HTXLUHPHQWV�(QJLQHHULQJ�IRU�%XVLQHVV�1HHG��DQG�
,7�$OLJQPHQW��3DULV��)UDQFH�

:HLQEHUJ��*��0���	�:HLQEHUJ��'����������*HQHUDO�
SULQFLSOHV�RI�V\VWHPV�GHVLJQ��1HZ�<RUN��1<��'RUVHW�
+RXVH�

:HVW�� -��� 	� *DOODJKHU�� 6�� �������� &KDOOHQJHV� RI�
RSHQ�LQQRYDWLRQ��7KH�SDUDGR[�RI�ILUP�LQYHVWPHQW�LQ�
RSHQ�VRXUFH�VRIWZDUH��5�	�'�0DQDJHPHQW���������
���±�����GRL���������M����������������������[

:LOOLDPVRQ��2��(����������6WUDWHJ\�UHVHDUFK��*RYHU�
QDQFH�DQG�FRPSHWHQFH�SHUVSHFWLYHV��6WUDWHJLF�0DQ�
DJHPHQW�-RXUQDO��������������±������GRL���������
�6,&,������������������������������$,'�
60-��!����&2���=

:LOOLDPVRQ��2��(����������7KH�WKHRU\�RI�WKH�ILUP�DV�
JRYHUQDQFH�VWUXFWXUH��)URP�FKRLFH�WR�FRQWUDFW��7KH�
-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV������������±�����
GRL���������������������������

5LFFDUGR�%RQD]]L�LV�D�3K'�FDQGLGDWH�DW�WKH�,QIRUPDWLRQ�6\VWHPV�,QVWLWXWH�RI�WKH�8QLYHUVLW\�RI�
/DXVDQQH��6ZLW]HUODQG��+H�KDV�EHHQ�ZRUNLQJ�ZLWK�PXOWLQDWLRQDO�ILUPV��LQWHUQDWLRQDO�RUJDQL]DWLRQV�
DQG�60(�6PDOO�DQG�0HGLXP�(QWHUSULVHV��LQ�WKH�ILQDQFLDO��WHOHFRPPXQLFDWLRQ��WUDVSRUWDWLRQ�DQG�
ORJLVWLFV�LQGXVWU\�VHFWRUV��+LV�PDLQ�UHVHDUFK�LQWHUHVWV�DUH�UHTXLUHPHQW�HQJLQHHULQJ�IRU�,7�*5&�
�*RYHUQDQFH��5LVN�DQG�&RPSOLDQFH��DQG�SULYDF\�PDQDJHPHQW�

$UDVK�*ROQDP�GLG�KLV�%6�LQ�LQGXVWULDO�HQJLQHHULQJ��V\VWHPV�GHVLJQ�DQG�DQDO\VLV��DQG�PDMRUHG�
LQGXVWULDO�PDQDJHPHQW��SURGXFWLRQ�DQG�RSHUDWLRQ��LQ�KLV�PDVWHU�VWXGLHV�DW�WKH�8QLYHUVLW\�RI�
7HKUDQ��'XULQJ�KLV�VWXGLHV�DQG�LQ�DGGLWLRQ�WR�KLV�DFDGHPLF�XQGHUWDNLQJV��$UDVK�KDG�WKH�RSSRU�
WXQLW\�WR�ZRUN�IRU�RQH�RI�WKH�ELJJHVW�YHKLFOH�PDQXIDFWXUHUV�LQ�,UDQ�DQG�WKH�0LGGOH�(DVW�ZKLFK�
LQGHHG�JUDQWHG�KLP�VLJQLILFDQW�H[SHULHQFH�DQG�RXWORRN�WRZDUGV�HQJLQHHULQJ�DQG�PDQDJHPHQW��
+LV�PDLQ�DUHDV�RI�DFDGHPLF�ZRUN�DQG�UHVHDUFK�LQWHUHVWV�DUH�DSSO\LQJ�JHQHUDO�V\VWHPV�WKLQN�
LQJ�DQG�F\EHUQHWLFV�SULQFLSOHV�DV�ZHOO�DV�V\VWHPV�PRGHOLQJ�DQG�VLPXODWLRQ�DSSURDFKHV�VXFK�DV�
V\VWHP�G\QDPLFV�LQ�PDQDJHPHQW�VFLHQFH�



,QWHUQDWLRQDO�-RXUQDO�RI�(�6HUYLFHV�DQG�0RELOH�$SSOLFDWLRQV���������������-DQXDU\�0DUFK����������

&RS\ULJKW���������,*,�*OREDO��&RS\LQJ�RU�GLVWULEXWLQJ�LQ�SULQW�RU�HOHFWURQLF�IRUPV�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�RI�,*,�*OREDO�LV�SURKLELWHG�

<YHV�3LJQHXU�LV�KHDG�RI�WKH�,QIRUPDWLRQ�6\VWHPV�,QVWLWXWH�RI�WKH�8QLYHUVLW\�RI�/DXVDQQH��6ZLW]HU�
ODQG��+H�KDV�VHUYHG�DV�WKH�SULQFLSDO�LQYHVWLJDWRU�IRU�PDQ\�UHVHDUFK�SURMHFWV�LQYROYLQJ�LQIRUPDWLRQ�
V\VWHP�GHVLJQ��UHTXLUHPHQWV�HQJLQHHULQJ��LQIRUPDWLRQ�WHFKQRORJ\�PDQDJHPHQW��LQQRYDWLRQ��DQG�
H�EXVLQHVV��'U��3LJQHXU�LV�WKH�6ZLVV�UHSUHVHQWDWLYH�RI�,),3�7&���DV�ZHOO�DV�EHLQJ�FKDLUSHUVRQ�DQG�
SURJUDP�FKDLU�RI�VHYHUDO�FRQIHUHQFHV��,),3��,6'66��$,0���+H�LV�HGLWRU�LQ�FKLHI�RI�WKH�DFDGHPLF�
MRXUQDO�6\VWqPHV�G¶LQIRUPDWLRQ�	�PDQDJHPHQW��6,0���'U��3LJQHXU�KDV�KDG�KLV�UHVHDUFK�SXEOLVKHG�
LQ�RYHU�ILIW\�ERRNV��UHIHUHHG�MRXUQDOV�DQG�FRQIHUHQFH�SURFHHGLQJV��LQFOXGLQJ�-0,6��&RPP��$,6��
(OHFWURQLF�0DUNHWV��(0���(OHFWURQLF�&RPPHUFH�5HVHDUFK�DQG�$SSOLFDWLRQV��(&5$���,QIRUPDWLRQ�
6\VWHPV�DQG�H�%XVLQHVV�0DQDJHPHQW��,6H%���,QW��-��/HDUQLQJ�DQG�,QWHOOHFWXDO�&DSLWDO�

$ODLQ�:HJPDQQ�MRLQHG�(3)/�LQ�������+LV�LQWHUHVWV�DUH�LQ�WHFKQLTXHV�WR�EHWWHU�DOLJQ�EXVLQHVV�
DQG�,7��+H�GHYHORSHG��ZLWK�KLV�JURXS�DQG�SDUWQHUV�� WKH�6($0�PHWKRGV��6($0�IRU�EXVLQHVV�
�VWUDWHJLF�WKLQNLQJ���6($0�IRU�HQWHUSULVH�DUFKLWHFWXUH��EXVLQHVV�,7�DOLJQPHQW��DQG�6($0�IRU�
VRIWZDUH��,7���3ULRU�WR�MRLQLQJ�(3)/��$ODLQ�:HJPDQQ�ZRUNHG�IRU����\HDUV�ZLWK�/RJLWHFK�LQ�VRIW�
ZDUH�GHYHORSPHQW�HQJLQHHULQJ�PDQDJHPHQW��6ZLW]HUODQG��7DLZDQ��86���PDQXIDFWXULQJ��7DLZDQ��
DQG�PDUNHWLQJ��86���:KHQ�KH�OHIW�/RJLWHFK��$ODLQ�:HJPDQQ�ZDV�HQJLQHHULQJ�YLFH�SUHVLGHQW�DQG�
PDUNHWLQJ�GLUHFWRU�IRU�ODUJH�DFFRXQWV�


