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�

$EVWUDFW�
� 7KH� SDSHU� DSSURDFK� SUREOHPV� RI� D� JUHDW� DFWXDOLW\� ±� WKH� VXEVWDQWLDWLRQ� RI� WKH� )LUP¶V�
'HYHORSPHQW� 6WUDWHJ\�� YLHZHG� IURP� WKH� SHUVSHFWLYH� RI� NQRZLQJ� DQG� PRGHOLQJ� WKH� FOLHQWV� EX\LQJ� DQG�
FRQVXPLQJ� EHKDYLRU�� RI� WKH� LQWHJUDWLRQ� RI� WKLV� EHKDYLRU� LQ� WKH� GHYHORSPHQW� RI� ILUP¶V� FRPPXQLFDWLRQ�
SURFHVV�ZLWK�EXVLQHVV�HQYLURQPHQW�

7KH�VXEVWDQWLDWLRQ�RI�D�JOREDO�VWUDWHJ\�IRU�WKH�ILUP��FRKHUHQW�DQG�HIILFLHQW�UHTXLUHV�WKH�HIIRUW�WR�
SURPRWH�D�EXVLQHVV�FXOWXUH�UHDOLVWLF�RULHQWHG�WRZDUGV�WKH�PDUNHW�DQG�WR�WKH�FRQVXPHU��

$V�ZKLOH�DV�GHFLVLRQ�IDFWRUV�LJQRUH�WKH�HVVHQWLDO�FR�RUGLQDWHV�RI�WKH�FRQVXPHU¶V�YDOXHV�V\VWHP��
DV�ZKLOH�DV�RXWSXW�RI�JRRGV�DQG�WKH�SHUIRUPDQFH�RI�VHUYLFHV�DUH�QRW�DGMXVWHG�WR�WKH�FRQVXPHU�QHHGV�DQG�
DVSLUDWLRQV�� WKHUH� FDQ� EH� PDQLIHVWHG� VHULRXV� GLVIXQFWLRQDOLWLHV� LQ� WKH� HFRQRPLFDO� DQG� VRFLDO� V\VWHP�
FKDUDFWHULVWLF�IRU�D�QDWLRQDO�PDUNHW��

:H� GHYHORS� WKH� FRQVXPHU¶V� EHKDYLRU� FRQFHSW�� V\QWKHVL]H� WKH� PDLQ� WKHRULHV� DQG� PRGHOV�
UHJDUGLQJ� FRQVXPHU¶V� EHKDYLRU�� $OVR�� ZH� GHYHORS� WKH� LGHD� RI� EULQJLQJ� WKH� EHKDYLRUDO� VWXGLHV� LQWR�
VXEVWDQWLDWLRQ� RI� WKH� ILUPV� PDUNHWLQJ� VWUDWHJLHV�� RI� WKH� QHFHVVLW\� WR� EXLOG� XS� D� UHDO� DQG� FRQVWDQW�
FRPPXQLFDWLRQ�EHWZHHQ�WKH�WZR�HQWLWLHV�±�³FOLHQW�±�ILUP´�

7KH�FRQVXPHU¶V�EHKDYLRU�ZLOO�SOD\�D�GHFLVLYH�UROO�LQ�WKH�RULHQWDWLRQ�RI�WKH�H[WHUQDO�HQYLURQPHQW�
UHVHDUFK�HIIRUW�� LQ� WKH�VXEVWDQWLDWLRQ�RI� WKH�FRPPXQLFDWLRQ�HIIRUW�RI� WKH� ILUP��DV�ZHOO�DV� UHJDUGLQJ� WKH�
FRQWLQXRXV�DGDSWDWLRQ�RI�LW�IURP�WKH�SURVSHFW�RI�SROLWLFV�VXEVWDQWLDWLRQ�UHJDUGLQJ�PDUNHWLQJ�PL[�HOHPHQWV�
DQG�KDUPRQL]DWLRQ�EHWZHHQ�WKH�LPDJH�DQG�YDOXHV�RI�WKH�ILUP�DQG�WKH�SHUFHSWLRQ�DQG�WKH�YDOXHV�V\VWHP�RI�
WKH�FRQVXPHU��

1XPHURXV� ILUPV� RUJDQL]HG� DFFRUGLQJ� WR�PRGHUQ�PDUNHWLQJ� SULQFLSOHV� VXFFHHG� WR� NQRZ�DQG� WR�
VDWLVI\�DW�D�JRRG�OHYHO�WKH�UHTXLUHPHQWV�DQG�QHHGV�RI�WKHLU�RZQ�FRQVXPHUV��KRZHYHU�WKHUH�DUH�VWLOO�IHZ�
WKDW�VXFFHHG�WR�EXLOG�D�UHDO�DQG�VXEVWDQWLDO�GLDORJ��RQ�D�ORQJ�WHUP�ZLWK�WKH�FOLHQWV��GLDORJ�ZKLFK�VXUSDVV�
WKH�IUDPH�RI�WKH�HFRQRPLF�PRWLYDWHG�UHODWLRQV��VHOOLQJ�±�EX\LQJ��EHWZHHQ�WKH�WZR�HQWLWLHV��

$W�WKH�HQG�RI�WKH�SDSHU��ZH�GLVWLQJXLVK�WKH�PDLQ�WHQGHQFLHV�WKDW�FRXOG�EH�FU\VWDOOL]HG�FRQFHUQLQJ�
WKH�DSSURDFK�RI�WKH�QHZ�FXOWXUDO�GLPHQVLRQV�RI�WKH�FRQVXPHU¶V�EHKDYLRU��WKH�FRQWULEXWLRQ�WKDW�LV�EURXJKW�
E\�UHODWLRQDO�PDUNHWLQJ�LQ�WKLV�VHQVH�EHLQJ�VXEVWDQWLDO���

.H\� ZRUGV�� FRQVXPHU¶V� EHKDYLRU�� PRGHOLQJ�� PRWLYDWLRQ�� FRPPXQLFDWLRQ�� PDUNHWLQJ� PL[��
VWUDWHJLF�SODQQLQJ��IRUHFDVWV��UHODWLRQDO�PDUNHWLQJ�
�
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�

$EVWUDFW�
�
7KH�,QWHUQHW�EHFRPHV�DQ�LPSRUWDQW�HOHPHQW�RI�WKH�HQWHUSULVH�LQIRUPDWLRQ�V\VWHP��SURYLGLQJ�IDFLOLWLHV�WR�
FROOHFW�PDUNHW�GDWD��RU�WR�FRPPXQLFDWH�ZLWK�WKH�PDLQ�WDUJHW�DXGLHQFHV��+RZHYHU��WKH�LPSOHPHQWDWLRQ�RI�
WKH�,QWHUQHW�V\VWHP�FDQ�EH�GLIILFXOW�LQ�WUDQVLWLRQ�HFRQRPLHV��ZKHUH�WKH�SULFH�RI�VHWWLQJ�XS�DQG�PDLQWDLQLQJ�
D� FRUSRUDWH� ZHE� VLWH� FDQ� EH� TXLWH� KLJK�� 7KHUHIRUH� ILUPV� ZLOO� DGRSW� YDULRXV� ZHE� VLWH� VWUDWHJLHV� DQG�
IRUPDWV��GHSHQGLQJ�RQ�WKHLU�OHYHO�RI�UHVRXUFHV�DQG�WKH�FRUSRUDWH�VWUDWHJLF�REMHFWLYHV��7KLV�SDSHU�SUHVHQW�
WKH� UHVXOWV� RI� D� VXUYH\� UHJDUGLQJ� WKH� LPSOHPHQWDWLRQ� DQG� RSHUDWLRQDO� SURFHGXUHV� XVHG� E\� 5RPDQLDQ�
ILUPV�WR�VHW�XS�DQG�XVH�D�FRUSRUDWH�ZHE�VLWH��
� 
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7KH�VSHFLILF�FRQGLWLRQV�RI�,QWHUQHW�,6�VWUDWHJ\�LQ�D�WUDQVLWLRQ�HFRQRP\�
�7KH� LQWHJUDWLRQ� EHWZHHQ� WKH� FRUSRUDWH�ZHE� VLWH� DQG� WKH� LQWHUQDO� LQIRUPDWLRQ� V\VWHP�FDQ� UDLVH� VSHFLILF�
FKDOOHQJHV�LQ�DQ�HFRQRP\�LQ�WUDQVLWLRQ��,I�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�FRUSRUDWH�ZHE�VLWH�FDQ�EH�
TXLWH� VLPSOH� LQ� D� GHYHORSHG� FRXQWU\�� ZLWK� D� GHYHORSHG� WHOHFRPPXQLFDWLRQ� LQIUDVWUXFWXUH� DQG� HDVLO\�
DYDLODEOH�SURIHVVLRQDO�VXSSRUW��WKH�ODFN�RI�WKHVH�FRQGLWLRQV�LQ�D�GHYHORSLQJ�FRXQWU\�FDQ�PDNH�WKH�VHW�XS�
RI� WKH� FRUSRUDWH� ZHE� VLWH� D� PRUH� GLIILFXOW� HQWHUSULVH�� 2Q� WKH� RWKHU� KDQG�� HYHQ� ZKHQ� DYDLODEOH�� WKH�
VSHFLDOLVW� VHUYLFHV� LQ� GHVLJQLQJ� WKH�ZHE� VLWH� FDQ� EH� TXLWH� H[SHQVLYH� LQ� WHUPV�RI� UHODWLYH� YDOXH�� IRU� WKH�
60(V�� ,W�FDQ�EH� WKHUHIRUH�H[SHFWHG� WKDW�PDQ\�RI�WKHVH�HQWHUSULVHV�ZLOO� WDNH�DGYDQWDJH�RI�WKHLU�LQWHUQDO�
UHVRXUFHV�DQG�H[SHUWLVH� WR�GHVLJQ�DQG�LPSOHPHQW� WKH�FRUSRUDWH�ZHE�VLWH�DW� OHDVW� LQ� WKH� LQLWLDO� VWDJHV�RI�
,QWHUQHW� SUHVHQFH�� 2Q� WKH� RWKHU� KDQG� LW� FDQ� EH� DVVXPHG� WKDW� WKH� FRPSDQLHV� ZKLFK� KDYH� VSHFLDOLVW�
H[SHUWLVH�LQ�,7�RU�,QWHUQHW�UHODWHG�DFWLYLWLHV�ZLOO�KDYH�D�KLJKHU�SURSHQVLW\�WR�XVH�WKHLU�RZQ�UHVRXUFHV�LQ�
VHWWLQJ�XS�WKH�FRUSRUDWH�ZHE�VLWH�WKDQ�WKH�ILUPV�IURP�RWKHU�DFWLYLW\�VHFWRUV��7KH�IROORZLQJ�K\SRWKHVHV�FDQ�
EH�WKHUHIRUH�IRUPXODWHG��
+���7KH�SURSHQVLW\� WR�LPSOHPHQW� WKH�FRUSRUDWH�ZHE�VLWH�XVLQJ� LQWHUQDO�UHVRXUFHV�ZLOO�EH� LQIOXHQFHG�E\�
WKH�VL]H�DQG�WKH�DFWLYLW\�SURILOH�RI�WKH�ILUP��
�
7KH� FDSDFLW\� WR� HIIHFWLYHO\� LPSOHPHQW� ,QWHUQHW�EDVHG� V\VWHPV� DQG� WR� LQWHJUDWH� WKHP�ZLWK� WKH� H[LVWLQJ�
LQIRUPDWLRQ� V\VWHP� RI� WKH� HQWHUSULVH� LV� D� IXQFWLRQ� RI� UHVRXUFHV� DQG� EHQHILWV�� 7KH� UHVRXUFHV� DUH� RIWHQ�
GHSHQGHQW�RQ� WKH�VL]H�RI� WKH� ILUP��VLQFH� ODUJHU�FRPSDQLHV�DUH�H[SHFWHG� WR�FRQWURO�D� ODUJHU�YROXPH�DQG�
GLYHUVLW\� RI� UHVRXUFHV� WKDQ� WKH� VPDOO� RQHV�� 6HFRQGO\�� WKH� FRPSDQLHV� DFWLYH� LQ� YDULRXV� LQGXVWULHV� ZLOO�
EHQHILW�GLIIHUHQWO\�IURP�WKH�LQWURGXFWLRQ�RI�WKH�,QWHUQHW�EDVHG�LQIRUPDWLRQ�V\VWHP��,W�LV�H[SHFWHG�WKDW�WKH�
FRPSDQLHV�ZKLFK�DUH�KDYH�,7�RU�,QWHUQHW�UHODWHG�DFWLYLWLHV�ZLOO�EHQHILW�PRUH�IURP�WKHVH�V\VWHPV��WKDQ�WKH�
RQHV�WKDW�DUH�DFWLYH�LQ�PRUH�WUDGLWLRQDO�LQGXVWULHV��&RQVLGHULQJ�WKLV�YDULDELOLW\��WKH�VHFWRU�RI�DFWLYLW\�RI�WKH�
UHVSRQGHQW�ILUPV�ZDV�FRQVLGHUHG�DV�DQRWKHU�LPSRUWDQW�LQGHSHQGHQW�YDULDEOH���

�
7KHVH�FRPSDQ\�UHODWHG�YDULDEOHV�DUH�H[SHFWHG�WR�KDYH�D�VLJQLILFDQW�LQIOXHQFH�RQ��

�� WKH�IXQFWLRQDOLW\�RI�WKH�ZHE�VLWH��+����
�� WKH�LQWHUDFWLYH�IHDWXUHV�RI�WKH�ZHE�VLWH��+����
�� WKH� FDSDFLW\� RI� WKH� ILUP� WR� WDNH� DGYDQWDJH� RI� WKH� ,QWHUQHW�HQDEOHG� FDSDELOLWLHV� LQ� FROOHFWLQJ�

LQIRUPDWLRQ�DERXW��RU�FRPPXQLFDWLRQ�LQIRUPDWLRQ�WR��WKH�FRPSDQ\¶V�FXVWRPHUV�+����
7KH�UHODWLRQVKLS�EHWZHHQ�WKHVH�YDULDEOHV�KDV�EHHQ�LQ�WKH�UHVHDUFK�K\SRWKHVHV�+��+���
�
$OWKRXJK�VRPH�RI�WKHVH�UHVWULFWLRQV�PLJKW�EH�SUHVHQW�LQ�DOO�RU�PRVW�RI�WKH�HFRQRPLHV�LQ�WUDQVLWLRQ��IRU�DQ�
DFFXUDWH�UHVHDUFK�VWXG\�LW�LV�HVVHQWLDO�WR�SUHVHQW�DQG�DQDO\VH�WKH�VSHFLILF�FRQGLWLRQV�RI�WKH�EXVLQHVV�
HQYLURQPHQW�LQ�WKH�VHOHFWHG�FRXQWU\��5RPDQLD��
�
$QDO\VLV�DQG�LQWHUSUHWDWLRQ�RI�GDWD��
7KH�GDWD�FROOHFWHG�VKRZHG�WKDW�WKH�PHWKRG�VHOHFWHG�E\�WKH�ILUPV�WR�GHVLJQ�DQG�LPSOHPHQW�WKHLU�ZHE�VLWH�
LV�QRW�LQIOXHQFHG�E\�WKH�VL]H�RI�WKH�ILUP�RU�WKH�W\SH�RI�DFWLYLW\��EXW�LV�VWDWLVWLFDOO\�FRUUHODWHG�ZLWK�WKH�
FRPSDQ\�UHODWLRQ�WR�,7�WHFKQRORJLHV��VHH�7DEOH����
�
7DEOH����&URVVWDEXODWLRQ�EHWZHHQ�WKH�ZHE�VLWH�LPSOHPHQWDWLRQ�PHWKRG�DQG�WKH�VHFWRU�RI�DFWLYLW\�RI�
WKH�UHVSRQGHQW�FRPSDQLHV���
:HE�VLWH�LPSOHPHQWDWLRQ��6HFWRU�RI�
DFWLYLW\�

2ZQ�
UHVRXUFHV�

6SHFLDOLVHG�
DJHQF\�
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&KL�VTXDUH� �������� � S� ��������
$V�LW�FDQ�EH�VHHQ�LQ�7DEOH����DOO�UHVSRQGHQW�ILUPV�WKDW�KDYH�,QWHUQHW�UHODWHG�DFWLYLWLHV�KDYH�GHVLJQHG�DQG�
LPSOHPHQWHG�WKH�ZHE�VLWH�XVLQJ�WKHLU�RZQ�UHVRXUFHV��$W�WKH�RWKHU�H[WUHPH�DUH�WKH�FRPSDQLHV�IURP�VHFWRUV�
ZKLFK� DUH� QRW� ,7� RU� ,QWHUQHW�UHODWHG�� $OWKRXJK� WKH� PDMRULW\� RI� WKHVH� ILUPV� KDYH� XVHG� WKHLU� LQWHUQDO�
H[SHUWLVH�WR�GHVLJQ�WKH�ZHE�VLWH��RQH�WKLUG�RI�WKHP�KDYH�XVHG�HLWKHU�D�VSHFLDOLVHG�DJHQF\�RU�WKH�,63��
�
&RQFOXGLQJ�UHPDUNV�DEVWUDFW�
�7KH� SUHVHQW� VWXG\� KDV� D� QXPEHU� RI� OLPLWDWLRQV�� WKH� VDPSOH� VL]H� LV� UHODWLYHO\� VPDOO�� DQG� DOWKRXJK� WKH�
UHVSRQVH�UDWH�LV�JRRG��GRHV�QRW�SHUPLW�DQ\�YDOLG�JHQHUDOLVDWLRQ�RI�WKH�ILQGLQJV��$OVR��WKH�UHODWLRQ�EHWZHHQ�
WKH� FODVVLFDO� LQIRUPDWLRQ� V\VWHP� RI� WKH� ILUP� DQG� WKH� FRUSRUDWH� ZHE� VLWH� QHHGV� D� PRUH� LQ�GHSWK�
H[SORUDWLRQ�� )XWXUH� UHVHDUFK� VWXGLHV� VKRXOG� DOVR� DWWHPSW� WR� LGHQWLI\� WKH� LPSDFW� RI� WKH� ZHE� VLWH�
LPSOHPHQWDWLRQ� RQ� WKH� IXQFWLRQDO�� DUFKLWHFWXUDO� DQG� RUJDQLVDWLRQDO� DUFKLWHFWXUH� RI� WKH� HQWHUSULVH�
LQIRUPDWLRQ�V\VWHP��
�
,QWURGXFWLRQ��WKH�UROH�RI�WKH�,QWHUQHW�LQ�WKH�QHWZRUNHG�HFRQRP\�
�
,Q� WKH� QHWZRUNHG� HFRQRP\�� WKH� ,QWHUQHW� UHSUHVHQWV� DQ� LPSRUWDQW� HOHPHQW�RI� WKH� HQWHUSULVH� ,QIRUPDWLRQ�
6\VWHP��,6���7KH�,QWHUQHW�KDV�FKDQJHG�WKH�IXQFWLRQDOLW\�DQG�WKH�RULHQWDWLRQ�RI�WKH�HQWHUSULVH�LQIRUPDWLRQ�
V\VWHP�� ,I� WKH� WUDGLWLRQDO� LQIRUPDWLRQ� V\VWHP�ZDV�PDLQO\� IRFXVHG� RQ� WKH� LQWHUQDO� VWRUDJH� DQG� IORZ� RI�
LQIRUPDWLRQ�� WKH� ,QWHUQHW� KDG� WKH� HIIHFW� WR� G\QDPLFDOO\� FRQQHFW� WKH� ILUP�ZLWK� WKH� H[WHUQDO�ZRUOG��7KH�
IXQFWLRQDOLW\�HPSKDVLV�RI� LQIRUPDWLRQ�V\VWHPV�KDV�FKDQJHG�IURP�SURYLGLQJ� WKH�PDQDJHUV�ZLWK�UHOHYDQW�
DQG� WLPHO\� LQIRUPDWLRQ� IRU� GHFLVLRQ�PDNLQJ�� WR� LQWHJUDWLQJ� WKH� ILUP� LQWR� WKH� H[WHUQDO� LQIRUPDWLRQ�
HQYLURQPHQW���
�
7KH�,QWHUQHW�,6�LQWHJUDWLRQ�SURFHVV�
�
7KH�LQWHJUDWLRQ�RI�WKH�,QWHUQHW�IXQFWLRQDOLW\�ZLWK�WKH�FRUSRUDWH�LQIRUPDWLRQ�V\VWHP�QHHGV�WR�EH�SODQQHG�
DQG�LPSOHPHQWHG�FDUHIXOO\��LQ�RUGHU�WR�PD[LPLVH�WKH�EHQHILWV�IRU�WKH�HQWHUSULVH��7KH�,QWHUQHW�FRQQHFWLRQ�
UHSUHVHQWV�D�ILUVW�VWHS�WRZDUGV�DFFHVVLQJ�DQG�FROOHFWLQJ�UHOHYDQW�GDWD�DERXW�WKH�EXVLQHVV�HQYLURQPHQW��WKH�
WDUJHW�PDUNHW�DQG�FRPSHWLWLRQ��)HKHU�DQG�7RZHOO���������7KH�LQIRUPDWLRQ�FROOHFWHG�RQOLQH�FDQ�EH�VWRUHG�
LQ�FRPSDQ\�GDWDEDVHV�DQG�DQDO\VHG�IRU�VWUDWHJLF�SXUSRVHV��0XNKHUML���������+RZHYHU��WKLV�LV�D�SDVVLYH�
DSSURDFK� WR� DQ� ,QWHUQHW�VXSSRUWHG� VWUDWHJ\�� ,Q� RUGHU� WR� WDNH� DGYDQWDJH� RI� WKH� LQWHUDFWLYH� QDWXUH� RI� WKH�
,QWHUQHW��WKH�FRPSDQ\�VKRXOG�LPSOHPHQW�DQG�PDQDJH�D�FRUSRUDWH�ZHE�VLWH���
�
7KH� FRUSRUDWH� ZHE� VLWH� KDV� D� ULFK� IXQFWLRQDOLW\� WKDW� FDQ� EH� IXOO\� H[SORLWHG� RQO\� WKURXJK� DQ� RUJDQLF�
LQWHJUDWLRQ� ZLWK� WKH� HQWHUSULVH� LQIRUPDWLRQ� V\VWHP� �*UDQJHU� DQG� 6FKURHGHU�� ������� 7KH�ZHE� VLWH� ZLOO�
UHSUHVHQW��

�� DQ�LQWHUIDFH�EHWZHHQ�WKH�FRUSRUDWH�LQIRUPDWLRQ�V\VWHP�DQG�RQOLQH�FXVWRPHUV��
�� D�SURPRWLRQDO�WRRO��
�� D�FRPPXQLFDWLRQ�FKDQQHO�EHWZHHQ�RQOLQH�FXVWRPHUV�DQG�WKH�FRPSDQ\��

$OO� WKHVH� IXQFWLRQV� DUH� HQKDQFHG� WKRXJK� WKH� LQWHUDFWLYH� FKDUDFWHULVWLFV� RI� YDULRXV� ,QWHUQHW� DSSOLFDWLRQV�
�HPDLO��GLVFXVVLRQ�IRUXPV��ZHE�SDJH�FXVWRPLVDWLRQ��HWF����7KHVH�DSSOLFDWLRQV��KRZHYHU��ZLOO�GHWHUPLQH�D�
FRPSOH[�UHVWUXFWXULQJ�RI�WKH�HQWHUSULVH�LQIRUPDWLRQ�V\VWHP��ERWK�DW�RSHUDWLRQDO�DQG�DW�DUFKLWHFWXUDO�OHYHO��
2Q�WKH�RWKHU�KDQG��WKH�PDUNHWLQJ�DQG�FRPPXQLFDWLRQV�VWUDWHJLHV�RI�WKH�FRPSDQ\�UHTXLUH�LQWHJUDWLRQ�ZLWK�
WKH�RQOLQH�PDUNHWLQJ�VWUDWHJ\��
�
7KH�VSHFLILF�FRQGLWLRQV�RI�,QWHUQHW�,6�VWUDWHJ\�LQ�D�WUDQVLWLRQ�HFRQRP\�
�7KH� LQWHJUDWLRQ� EHWZHHQ� WKH� FRUSRUDWH�ZHE� VLWH� DQG� WKH� LQWHUQDO� LQIRUPDWLRQ� V\VWHP�FDQ� UDLVH� VSHFLILF�
FKDOOHQJHV�LQ�DQ�HFRQRP\�LQ�WUDQVLWLRQ��,I�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�WKH�FRUSRUDWH�ZHE�VLWH�FDQ�EH�
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TXLWH� VLPSOH� LQ� D� GHYHORSHG� FRXQWU\�� ZLWK� D� GHYHORSHG� WHOHFRPPXQLFDWLRQ� LQIUDVWUXFWXUH� DQG� HDVLO\�
DYDLODEOH�SURIHVVLRQDO�VXSSRUW��WKH�ODFN�RI�WKHVH�FRQGLWLRQV�LQ�D�GHYHORSLQJ�FRXQWU\�FDQ�PDNH�WKH�VHW�XS�
RI� WKH� FRUSRUDWH� ZHE� VLWH� D� PRUH� GLIILFXOW� HQWHUSULVH�� 2Q� WKH� RWKHU� KDQG�� HYHQ� ZKHQ� DYDLODEOH�� WKH�
VSHFLDOLVW� VHUYLFHV� LQ� GHVLJQLQJ� WKH�ZHE� VLWH� FDQ� EH� TXLWH� H[SHQVLYH� LQ� WHUPV�RI� UHODWLYH� YDOXH�� IRU� WKH�
60(V�� ,W�FDQ�EH� WKHUHIRUH�H[SHFWHG� WKDW�PDQ\�RI�WKHVH�HQWHUSULVHV�ZLOO� WDNH�DGYDQWDJH�RI�WKHLU�LQWHUQDO�
UHVRXUFHV�DQG�H[SHUWLVH� WR�GHVLJQ�DQG�LPSOHPHQW� WKH�FRUSRUDWH�ZHE�VLWH�DW� OHDVW� LQ� WKH� LQLWLDO� VWDJHV�RI�
,QWHUQHW� SUHVHQFH�� 2Q� WKH� RWKHU� KDQG� LW� FDQ� EH� DVVXPHG� WKDW� WKH� FRPSDQLHV� ZKLFK� KDYH� VSHFLDOLVW�
H[SHUWLVH�LQ�,7�RU�,QWHUQHW�UHODWHG�DFWLYLWLHV�ZLOO�KDYH�D�KLJKHU�SURSHQVLW\�WR�XVH�WKHLU�RZQ�UHVRXUFHV�LQ�
VHWWLQJ�XS�WKH�FRUSRUDWH�ZHE�VLWH�WKDQ�WKH�ILUPV�IURP�RWKHU�DFWLYLW\�VHFWRUV��7KH�IROORZLQJ�K\SRWKHVHV�FDQ�
EH�WKHUHIRUH�IRUPXODWHG��
+���7KH�SURSHQVLW\� WR�LPSOHPHQW� WKH�FRUSRUDWH�ZHE�VLWH�XVLQJ� LQWHUQDO�UHVRXUFHV�ZLOO�EH� LQIOXHQFHG�E\�
WKH�VL]H�DQG�WKH�DFWLYLW\�SURILOH�RI�WKH�ILUP��
�
7KH� FDSDFLW\� WR� HIIHFWLYHO\� LPSOHPHQW� ,QWHUQHW�EDVHG� V\VWHPV� DQG� WR� LQWHJUDWH� WKHP�ZLWK� WKH� H[LVWLQJ�
LQIRUPDWLRQ� V\VWHP� RI� WKH� HQWHUSULVH� LV� D� IXQFWLRQ� RI� UHVRXUFHV� DQG� EHQHILWV�� 7KH� UHVRXUFHV� DUH� RIWHQ�
GHSHQGHQW�RQ� WKH�VL]H�RI� WKH� ILUP��VLQFH� ODUJHU�FRPSDQLHV�DUH�H[SHFWHG� WR�FRQWURO�D� ODUJHU�YROXPH�DQG�
GLYHUVLW\� RI� UHVRXUFHV� WKDQ� WKH� VPDOO� RQHV�� 6HFRQGO\�� WKH� FRPSDQLHV� DFWLYH� LQ� YDULRXV� LQGXVWULHV� ZLOO�
EHQHILW�GLIIHUHQWO\�IURP�WKH�LQWURGXFWLRQ�RI�WKH�,QWHUQHW�EDVHG�LQIRUPDWLRQ�V\VWHP��,W�LV�H[SHFWHG�WKDW�WKH�
FRPSDQLHV�ZKLFK�DUH�KDYH�,7�RU�,QWHUQHW�UHODWHG�DFWLYLWLHV�ZLOO�EHQHILW�PRUH�IURP�WKHVH�V\VWHPV��WKDQ�WKH�
RQHV�WKDW�DUH�DFWLYH�LQ�PRUH�WUDGLWLRQDO�LQGXVWULHV��&RQVLGHULQJ�WKLV�YDULDELOLW\��WKH�VHFWRU�RI�DFWLYLW\�RI�WKH�
UHVSRQGHQW�ILUPV�ZDV�FRQVLGHUHG�DV�DQRWKHU�LPSRUWDQW�LQGHSHQGHQW�YDULDEOH���

�
7KHVH�FRPSDQ\�UHODWHG�YDULDEOHV�DUH�H[SHFWHG�WR�KDYH�D�VLJQLILFDQW�LQIOXHQFH�RQ��

�� WKH�IXQFWLRQDOLW\�RI�WKH�ZHE�VLWH��+����
�� WKH�LQWHUDFWLYH�IHDWXUHV�RI�WKH�ZHE�VLWH��+����
�� WKH� FDSDFLW\� RI� WKH� ILUP� WR� WDNH� DGYDQWDJH� RI� WKH� ,QWHUQHW�HQDEOHG� FDSDELOLWLHV� LQ� FROOHFWLQJ�

LQIRUPDWLRQ�DERXW��RU�FRPPXQLFDWLRQ�LQIRUPDWLRQ�WR��WKH�FRPSDQ\¶V�FXVWRPHUV�+����
7KH�UHODWLRQVKLS�EHWZHHQ�WKHVH�YDULDEOHV�KDV�EHHQ�LQ�WKH�UHVHDUFK�K\SRWKHVHV�+��+���
�
$OWKRXJK�VRPH�RI�WKHVH�UHVWULFWLRQV�PLJKW�EH�SUHVHQW�LQ�DOO�RU�PRVW�RI�WKH�HFRQRPLHV�LQ�WUDQVLWLRQ��IRU�DQ�
DFFXUDWH�UHVHDUFK�VWXG\�LW�LV�HVVHQWLDO�WR�SUHVHQW�DQG�DQDO\VH�WKH�VSHFLILF�FRQGLWLRQV�RI�WKH�EXVLQHVV�
HQYLURQPHQW�LQ�WKH�VHOHFWHG�FRXQWU\��5RPDQLD��
�
$Q�HFRQRP\�LQ�WUDQVLWLRQ���5RPDQLD��
:KLOH� 5RPDQLD� LV� RIWHQ� SRUWUD\HG� DV� D� SRRU� FRXQWU\�� WKLV� LPDJH� GRHV� QRW� GR� MXVWLFH� WR� LWV� ODUJH�
GHYHORSPHQW� SRWHQWLDO��:LWK� RYHU� ��� PLOOLRQ� LQKDELWDQWV�� 5RPDQLD� KDV� WKH� VHFRQG� ODUJHVW� SRSXODWLRQ�
�DIWHU�3RODQG��LQ�&HQWUDO�DQG�(DVWHUQ�(XURSH��DQG�D�ODUJH�VWRFN�RI�VNLOOHG�ODERXU��(%5'���������
� �
7KH� FRXQWU\� KDV� H[SHULHQFHG� KLJK� OHYHOV� RI� LQIODWLRQ�� D� VOLJKW� LQFUHDVH� LQ� WKH� *'3� SHU� FDSLWD�� DQG� D�
FRQVWDQW�GHYDOXDWLRQ�RI� WKH�QDWLRQDO�FXUUHQF\� �OHL���7KLV�KDG�D�QHJDWLYH�HIIHFW�RQ� WKH� LQWHUQDO� ILQDQFLDO�
VWDELOLW\�DQG�KDV�UHGXFHG�VXEVWDQWLDOO\�WKH�SXUFKDVLQJ�SRZHU�RI�WKH�5RPDQLDQ�FLWL]HQV��6LQFH�������WKH�
*'3�JURZWK� UDWH� KDV� UHJLVWHUHG� DJDLQ� SRVLWLYH� ILJXUHV�� DIWHU� D� WKUHH� \HDUV� SHULRG� RI� HFRQRPLF� GHFOLQH�
�������������,VDUHVFX���������
7KH�5RPDQLDQ�,QWHUQHW�LQIUDVWUXFWXUH�
�
7KH� H[SRQHQWLDO� JURZWK� RI� WKH� ,QWHUQHW� KDV� EHFRPH� YLVLEOH� VLQFH� ����� LQ� 5RPDQLD�� 'HVSLWH� SURJUHVV�
PDGH��WKH�QXPEHU�RI�,QWHUQHW�XVHUV�DUH�IDU�EHORZ�WKH�QXPEHU�RI�XVHUV�LQ�:HVWHUQ�(XURSH�DQG�DPRQJ�WKH�
ORZHVW�QXPEHUV�FRXQWHG�LQ�&HQWUDO�DQG�(DVWHUQ�(XURSHDQ�FRXQWULHV��%DNR����������
�
7KH�ODWHVW�GDWD�DYDLODEOH�VKRZV�WKDW�WKH�SHUFHQWDJH�RI�WRWDO�SRSXODWLRQ�ZKR�DUH�,QWHUQHW�XVHUV�DW�WKH�HQG�RI�
WKH�\HDU������LV������ZLWK�RQO\����RI�WKH�,QWHUQHW�XVHUV�EHLQJ�FODVVLILHG�DV�RQOLQH�VKRSSHUV��7KH�PDLQ�
UHDVRQ�RI�5RPDQLDQV�IRU�QRW�EX\LQJ�RQOLQH�DUH�SUREOHPV�UHODWHG�ZLWK�FUHGLW�FKHFN����
�
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$OO� WKLV� LQIRUPDWLRQ� QHHGV� WR� EH� WDNHQ� LQWR� DFFRXQW�ZKHQ� DQDO\VLQJ� DQG� LQWHUSUHWLQJ� SULPDU\� UHVHDUFK�
GDWD��7KH�RQOLQH�FDSDELOLWLHV�DUH�LPSURYLQJ�LQ�5RPDQLD��EXW�WKH�GHYHORSPHQW�LV�VORZ�DQG�RQO\�PDUJLQDOO\�
UHODWHG�ZLWK�H�EXVLQHVV�DFWLYLWLHV��
�
�
5HVHDUFK�PHWKRGRORJ\��
,Q�RUGHU�WR�FROOHFW�SULPDU\�GDWD�UHODWHG�ZLWK�WKH�IRUPXODWHG�UHVHDUFK�K\SRWKHVLV������TXHVWLRQQDLUHV�KDYH�
EHHQ�VHQG�E\�HPDLO�WR�UDQGRPO\�VHOHFWHG�5RPDQLDQ�ILUPV������RI�WKHVH�TXHVWLRQQDLUHV�ZHUH�UHWXUQHG��EXW�
RQO\����RI� WKHP�ZHUH�SURSHUO\�FRPSOHWHG��DQG�FRXOG�EH�XVHG�IRU�GDWD�DQDO\VLV�� UHVXOWLQJ� LQ�D�UHVSRQVH�
UDWH�RI���������
�
7KH�TXHVWLRQV�ZHUH�JURXSHG�LQWR���PDLQ�FDWHJRULHV��
���4XHVWLRQV�UHODWHG�ZLWK�WKH�FRPSDQ\
V�SURILOH�LQ�WHUP�RI�VL]H�DQG�VHFWRU�RI�DFWLYLW\��
7KH�VL]H�RI�WKH�ILUP�ZDV�FODVVLILHG�XVLQJ�WKH�IROORZLQJ�FULWHULD��

�� VPDOO�ILUPV���XS�WR����HPSOR\HHV��
�� PHGLXP�VL]HG�ILUPV���EHWZHHQ����DQG�����HPSOR\HHV��
�� ODUJH�ILUPV���ZLWK�PRUH�WKDQ�����HPSOR\HHV��

7KH�VHFWRU�RI�DFWLYLW\�ZDV�FODVVLILHG�XVLQJ�WZR�GLIIHUHQW�FULWHULD��
D�� WKH� UHODWLRQ� ZLWK� ,7� WHFKQRORJLHV�� ZKLFK� FODVVLILHV� WKH� UHVSRQGHQW� ILUPV� LQ� FRPSXWHU�UHODWHG��

,QWHUQHW�UHODWHG�DQG�RWKHU�LQGXVWULHV��
E�� WKH�W\SH�RI�DFWLYLW\��FRPSULVLQJ��PDQXIDFWXULQJ��FRPPHUFH��VHUYLFHV��DQG�RWKHU�DFWLYLWLHV��

���4XHVWLRQV�UHODWHG�ZLWK�WKH�DSSURDFK�DGRSWHG�IRU�WKH�ZHE�VLWH�LPSOHPHQWDWLRQ��
���4XHVWLRQV�UHODWHG�ZLWK�WKH�IXQFWLRQDOLW\�DQG�WKH�LQWHUDFWLYH�IHDWXUHV�RI�WKH�ZHE�VLWH��
���4XHVWLRQV�UHODWHG�ZLWK�WKH�FDSDFLW\�RI�WKH�FRPSDQ\�WR�FROOHFW�LQIRUPDWLRQ�DQG�WR�FRPPXQLFDWH�ZLWK�LWV�
WDUJHW�DXGLHQFHV�WKURXJK�WKH�,QWHUQHW�V\VWHP��
�
$QDO\VLV�DQG�LQWHUSUHWDWLRQ�RI�GDWD��
7KH�GDWD�FROOHFWHG�VKRZHG�WKDW�WKH�PHWKRG�VHOHFWHG�E\�WKH�ILUPV�WR�GHVLJQ�DQG�LPSOHPHQW�WKHLU�ZHE�VLWH�
LV� QRW� LQIOXHQFHG�E\� WKH� VL]H� RI� WKH� ILUP�RU� WKH� W\SH� RI� DFWLYLW\�� EXW� LV� VWDWLVWLFDOO\� FRUUHODWHG�ZLWK� WKH�
FRPSDQ\�UHODWLRQ�WR�,7�WHFKQRORJLHV��VHH�7DEOH����
�
7DEOH����&URVVWDEXODWLRQ�EHWZHHQ�WKH�ZHE�VLWH�LPSOHPHQWDWLRQ�PHWKRG�DQG�WKH�VHFWRU�RI�DFWLYLW\�RI�
WKH�UHVSRQGHQW�FRPSDQLHV���
:HE�VLWH�LPSOHPHQWDWLRQ��6HFWRU�RI�
DFWLYLW\�

2ZQ�
UHVRXUFHV�

6SHFLDOLVHG�
DJHQF\�

,63� 7RWDO�
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����������������������������������������������������

���
�����

��
����

��
��

���
����

,QWHUQHW�UHODWHG�����������������������1�
����������������������������������������������������

���
����

��
��

��
��

���
����

2WKHU����������������������������������������1�
����������������������������������������������������

���
�����

���
�����

��
�����

���
����

7RWDO� ��� ��� �� ���
�
&KL�VTXDUH� �������� � S� ��������
$V�LW�FDQ�EH�VHHQ�LQ�7DEOH����DOO�UHVSRQGHQW�ILUPV�WKDW�KDYH�,QWHUQHW�UHODWHG�DFWLYLWLHV�KDYH�GHVLJQHG�DQG�
LPSOHPHQWHG�WKH�ZHE�VLWH�XVLQJ�WKHLU�RZQ�UHVRXUFHV��$W�WKH�RWKHU�H[WUHPH�DUH�WKH�FRPSDQLHV�IURP�VHFWRUV�
ZKLFK� DUH� QRW� ,7� RU� ,QWHUQHW�UHODWHG�� $OWKRXJK� WKH� PDMRULW\� RI� WKHVH� ILUPV� KDYH� XVHG� WKHLU� LQWHUQDO�
H[SHUWLVH�WR�GHVLJQ�WKH�ZHE�VLWH��RQH�WKLUG�RI�WKHP�KDYH�XVHG�HLWKHU�D�VSHFLDOLVHG�DJHQF\�RU�WKH�,63��
�
7KHUHIRUH�WKH�UHVHDUFK�K\SRWKHVLV��
+���7KH�SURSHQVLW\�WR� LPSOHPHQW�WKH�FRUSRUDWH�ZHE�VLWH�XVLQJ�LQWHUQDO�UHVRXUFHV�ZLOO�EH�LQIOXHQFHG�E\�
WKH�VL]H�DQG�WKH�DFWLYLW\�SURILOH�RI�WKH�ILUP��
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LV�RQO\�SDUWLDOO\�YHULILHG�WKURXJK�WKH�UHVHDUFK�ILQGLQJV��
�
7KH� IXQFWLRQDOLW\�RI� WKH�ZHE� VLWH� LV� LQGHHG� LQIOXHQFHG�E\� WKH�FRPSDQ\
V� VL]H� DQG�DFWLYLW\�SURILOH��7KH�
ODUJH�ILUPV�WHQG�WR�XVH�WKH�FRUSRUDWH�ZHE�VLWH�PDLQO\�WR�SURPRWH�WKH�ILUP�RU�WR�FRPPXQLFDWH�ZLWK�WDUJHW�
DXGLHQFHV�� RQ� WKH� RWKHU� KDQG� WKH� VPDOO� DQG�PHGLXP� VL]HG� ILUPV� DUH�PRUH� DFWLYH� LQ� XVLQJ� WKH� ,QWHUQHW�
V\VWHP�IRU�PDUNHW�UHVHDUFK�DQG�RQOLQH�VHOOLQJ��7KH�PDQXIDFWXULQJ�ILUPV�WHQG�WR�XVH�WKH�,QWHUQHW�RQO\�DV�D�
VHFRQGDU\� FKDQQHO� RI� FRPPXQLFDWLRQ� DQG�SURPRWLRQ��ZKLOH� LQ� WKH� FDVH� RI� VHUYLFH� SURYLGHUV� �PDQ\�RI�
WKHP�,7�UHODWHG���WKH�ZHE�VLWH�KDV�D�PXOWLSOH�IXQFWLRQDOLW\��PDUNHW�UHVHDUFK��SURPRWLRQ��FRPPXQLFDWLRQ�
DQG�VHOOLQJ����
�
7KHVH�ILQGLQJV�VXSSRUW�WKH�UHVHDUFK�K\SRWKHVLV�WKDW��
+���7KH�FRPSDQ\
V�VL]H�DQG�DFWLYLW\�KDYH�D�VLJQLILFDQW�LQIOXHQFH�RQ�WKH�IXQFWLRQDOLW\�RI�WKH�ZHE�VLWH���
�
7KH�GDWD�FROOHFWHG�VKRZ�WKDW�WKH�FRUSRUDWH�ZHE�VLWH�RI�WKH�VPDOO�ILUPV�KDV�PRUH�LQWHUDFWLYH�IHDWXUHV�WKDQ�
WKH�ZHE�VLWH�RI�PHGLXP�VL]HG�RU�ODUJH�ILUPV��7KH�,QWHUQHW�FDQ�EH�XVHG�FUHDWLYHO\�E\�WKHVH�FRPSDQLHV�WR�
UHDFK� DQG� FRPPXQLFDWH� ZLWK� WKHLU� WDUJHW� DXGLHQFHV�� ZLWK� ORZ� FRVWV� DQG� HIIRUW�� 7KH� VHUYLFH� SURYLGHU�
FRPSDQLHV� LPSOHPHQW� ZHE� VLWHV� ZLWK� KLJKHU� OHYHOV� RI� LQWHUDFWLYLW\� �HPDLO�� GLVFXVVLRQ� IRUXPV�� RQ�OLQH�
PHPEHUVKLS�IRUP�� LQ�FRPSDULVRQ�ZLWK�PDQXIDFWXULQJ�RU�FRPPHUFLDO�FRPSDQLHV��+RZHYHU�� LQ� WHUPV�RI�
WKHLU� UHODWLRQVKLS�ZLWK� WKH� ,7� WHFKQRORJ\� WKH� GLIIHUHQFHV� DUH� VPDOO�� DOWKRXJK� WKH� ,QWHUQHW�UHODWHG� ILUPV�
KDYH��RYHUDOO��D�PRUH�LQWHUDFWLYH�ZHE�VLWH��
�
&RQVLGHULQJ�WKHVH�UHVXOWV��WKH�UHVHDUFK�K\SRWKHVLV��
+���7KH�FRPSDQ\
V�VL]H�DQG�DFWLYLW\�KDYH�D�VLJQLILFDQW�LQIOXHQFH�RQ�WKH�LQWHUDFWLYLW\�RI�WKH�ZHE�VLWH��
LV�RQO\�SDUWLDOO\�YHULILHG��
�
7KH�FDSDFLW\�WR�FROOHFW�UHOHYDQW�LQIRUPDWLRQ�DQG�WR�FRPPXQLFDWH�ZLWK�WKH�WDUJHWHG�DXGLHQFHV��XVLQJ�WKH�
,QWHUQHW�� LV� H[SHFWHG� WR� EH� LQIOXHQFHG� E\� WKH� VL]H�� VHFWRU� RI� DFWLYLW\�� DQG� WKH� HFRQRPLF� VHFWRU� RI� WKH�
UHVSRQGHQW� ILUPV�� $OWKRXJK� WKH� LPSOHPHQWDWLRQ� RI� WKH� FRUSRUDWH� ZHE� VLWH� ZLOO� LPSURYH� WKH�
FRPPXQLFDWLRQ� H[FKDQJHV� EHWZHHQ� WKH� ILUP� DQG� LWV� FRPSHWLWLYH� HQYLURQPHQW�� WKH� YDULHW\� LQ� VWUDWHJLF�
REMHFWLYHV��WHFKQLFDO�H[SHUWLVH�DQG�FRPPXQLFDWLRQ�QHHGV�LV�H[SHFWHG�WR�EH�VKDSH�WKH�FDSDFLW\�WR�FROOHFW�
DQG�RU�GLVWULEXWH�LQIRUPDWLRQ�WKRXJK�WKH�,QWHUQHW��
�
7DEOH� ���&KL� VTXDUH� WHVW� YDOXHV� IRU� WKH� UHODWLRQ�EHWZHHQ� WKH� FRPSDQ\
V� VL]H� DQG�SURILOH� DQG� WKH�
ILUP
V�FDSDFLW\�WR�FROOHFW�LQIRUPDWLRQ�RU�WR�FRPPXQLFDWH�ZLWK�WDUJHW�DXGLHQFHV��
� &DSDFLW\� WR� FROOHFW� UHOHYDQW�

LQIRUPDWLRQ��
&DSDFLW\� WR� FRPPXQLFDWH�
ZLWK�WDUJHW�DXGLHQFHV�

6L]H��
&KL�6TXDUH� �������
S� �������

&KL�6TXDUH� ��������
S� �������

6HFWRU�RI�DFWLYLW\� &KL�6TXDUH� �������
S� �������

&KL�6TXDUH� �������
S� �������

(FRQRPLF�VHFWRU� &KL�6TXDUH� �������
S� �������

&KL�6TXDUH� �������
S� �������

�
7KH�UHVXOWV�VKRZQ�LQ�7DEOH����&KL�VTXDUH�WHVW�YDOXHV��RQO\�SDUWLDOO\�VXSSRUW�WKH�UHVHDUFK�K\SRWKHVLV��
+���7KH�FRPSDQ\
V� VL]H�DQG�DFWLYLW\�KDYH�D�VLJQLILFDQW� LQIOXHQFH�RQ� WKH�FDSDFLW\�RI� WKH� ILUP� WR�FROOHFW�
LQIRUPDWLRQ�DQG�FRPPXQLFDWH�ZLWK�LWV�WDUJHW�DXGLHQFHV�XVLQJ�,QWHUQHW�V\VWHPV��
�
2QO\� WKH� VL]H� RI� WKH� ILUP� KDV� D� VWDWLVWLFDOO\� VLJQLILFDQW� LQIOXHQFH� RQ� WKH� FDSDFLW\� RI� WKH� ILUP� WR�
FRPPXQLFDWH� ZLWK� LWV� WDUJHW� DXGLHQFHV� �WKH� ODUJHU� WKH� ILUP�� WKH� EHWWHU� WDUJHWHG� LV� WKH� FRPPXQLFDWLRQ�
VWUDWHJ\�RQ�WKH� ,QWHUQHW��� ,Q� WKH�FDVH�RI� WKH�RWKHU�ILUP
V�FKDUDFWHULVWLFV� WKH� LQIOXHQFH� LV�QHJOLJLEOH��7KLV�
ILQGLQJ� FDQ� EH� LQWHUSUHWHG� LQ� WKH� VHQVH� WKDW� DOWKRXJK� WKH� ,QWHUQHW� SURYLGHV� D� OHYHO� SODLQ� ILHOG� IRU�
FRPSDQLHV� RI� GLIIHUHQW� VL]HV� DQG� RUJDQLVDWLRQDO� VWUXFWXUHV�� LQ� WKH� FDVH� RI� PDUNHWLQJ� FRPPXQLFDWLRQ��
DGGLWLRQDO�UHVRXUFHV�DQG�H[SHUWLVH�FDQ�GHWHUPLQH�D�GLIIHUHQFH�LQ�VHOHFWLQJ�DQG�WDUJHWLQJ�WKH�KLJK�SULRULW\�
DXGLHQFHV��
�
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7KLV�SDSHU�DWWHPSWHG�WR�EULHIO\�SUHVHQW�D�UHVHDUFK�SURMHFW�LQYHVWLJDWLQJ�WKH�XVH�RI�FRUSRUDWH�ZHE�VLWHV�E\�
5RPDQLDQ�FRPSDQLHV��'HVSLWH�WKH�VORZ�GHYHORSPHQW�RI�WKH�RQ�OLQH�PDUNHW��WKH�,QWHUQHW�V\VWHP�LV�DOUHDG\�
LQWHJUDWHG�ZLWK�WKH�HQWHUSULVH�LQIRUPDWLRQ�V\VWHP�RI�WKHVH�ILUPV��DOORZLQJ�D�FRVW�HIIHFWLYH�FROOHFWLRQ�RI�
PDUNHW� LQIRUPDWLRQ�� DQG� FRPPXQLFDWLRQ�ZLWK� WDUJHW� DXGLHQFHV��7KH� FRUSRUDWH�ZHE� VLWH� LV� VXFFHVVIXOO\�
XVHG�E\�WKH�PDMRULW\�RI�UHVSRQGHQW�FRPSDQLHV�WR�SURPRWH�WKH�FRPSDQ\�DQG�LWV�DFWLYLW\��DQG��LQ�D�VPDOOHU�
PHDVXUH��WR�VHOO�RQOLQH�SURGXFWV�DQG�RU�VHUYLFHV��
�
7KH�VL]H�DQG�WKH�DFWLYLW\�SURILOH�RI�WKH�ILUP�LQIOXHQFHV�VRPH�RI�WKH�DVSHFWV�UHODWHG�WR�WKH�LPSOHPHQWDWLRQ��
IXQFWLRQDOLW\�DQG�LQWHUDFWLYLW\�RI�WKH�ZHE�VLWH��7KH�VPDOO�FRPSDQLHV�DUH�DFWLYHO\�XVLQJ�WKH�FRUSRUDWH�ZHE�
VLWH�WR�FRPSHWH�VXFFHVVIXOO\�ZLWK�ODUJHU�RUJDQLVDWLRQV��ZKLFK�GR�QRW�KDYH�\HW�WKH�QHFHVVDU\�LQFHQWLYHV�WR�
IXOO\�H[SORLW�WKH�,QWHUQHW�FDSDELOLWLHV��,Q�WKH�FRQWH[W�RI�D�SRRUO\�GHYHORSHG�RQOLQH�PDUNHW��WKH\�SUHIHU�WR�
XVH� WKH� WUDGLWLRQDO� FKDQQHOV� RI� GDWD� FROOHFWLRQ�� SURPRWLRQ�� VHOOLQJ� DQG� FRPPXQLFDWLRQV�� WUHDWLQJ� WKH�
,QWHUQHW�DV�D�VHFRQGDU\�FKDQQHO��
�
7KH� ,7�UHODWHG� ILUPV� GR� KDYH� WKH� QHFHVVDU\� H[SHUWLVH� DQG�PRWLYDWLRQ� WR� LQWHQVLYHO\� XVH� WKH� FRUSRUDWH�
ZHE�VLWH��7KH�RIWHQ�SURYLGH�VSHFLDOLVHG�VHUYLFHV�RYHU�WKH�,QWHUQHW��ZKLFK�UHTXLUHV�D�IXOO\�IXQFWLRQDO�DQG�
KLJKO\� LQWHUDFWLYH� ZHE� VLWH�� 2Q� WKH� RWKHU� KDQG�� WKH� PDQXIDFWXULQJ� ILUPV� DUH� VORZ� WR� DGRSW� WKLV� QHZ�
,QIRUPDWLRQ�FKDQQHO�� EHFDXVH� RI� D� EXVLQHVV� HQYLURQPHQW�ZLWKRXW�PDQ\�RQOLQH� UDPLILFDWLRQV��7KH�SRRU�
GHYHORSPHQW�RI� WKH�5RPDQLDQ�RQOLQH�PDUNHW��PDQ\�RI� WKH�FRPPHUFLDO� ILUPV�GR�QRW�IXOO\� LQYHVW� LQ� WKH�
LQWHUDFWLYH�FDSDELOLWLHV�RI�WKH�FRUSRUDWH�ZHE�VLWH��
�
7KH� SUHVHQW� VWXG\� KDV� D� QXPEHU� RI� OLPLWDWLRQV�� WKH� VDPSOH� VL]H� LV� UHODWLYHO\� VPDOO�� DQG� DOWKRXJK� WKH�
UHVSRQVH�UDWH�LV�JRRG��GRHV�QRW�SHUPLW�DQ\�YDOLG�JHQHUDOLVDWLRQ�RI�WKH�ILQGLQJV��$OVR��WKH�UHODWLRQ�EHWZHHQ�
WKH� FODVVLFDO� LQIRUPDWLRQ� V\VWHP� RI� WKH� ILUP� DQG� WKH� FRUSRUDWH� ZHE� VLWH� QHHGV� D� PRUH� LQ�GHSWK�
H[SORUDWLRQ�� )XWXUH� UHVHDUFK� VWXGLHV� VKRXOG� DOVR� DWWHPSW� WR� LGHQWLI\� WKH� LPSDFW� RI� WKH� ZHE� VLWH�
LPSOHPHQWDWLRQ� RQ� WKH� IXQFWLRQDO�� DUFKLWHFWXUDO� DQG� RUJDQLVDWLRQDO� DUFKLWHFWXUH� RI� WKH� HQWHUSULVH�
LQIRUPDWLRQ�V\VWHP��
�
5HIHUHQFHV��
� ��� %DNR�� 0�� ������� �&RXQWU\� 5HSRUW� �� 5RPDQLD��� 7KH� $3&� (XURSHDQ� ,QWHUQHW� 5LJKWV� 3URMHFW��

KWWS���HXURSH�ULJKWV�DSF�RUJ�FBUSW�URPDQLD�KWPO��>DFFHVVHG�6HSWHPEHU�����@��
��� (%5'��������7UDQVLWLRQ�UHSRUW�XSGDWH�������(%5'��/RQGRQ��
��� )HKHU��$�� DQG�7RZHOO��(�� ������� �%XVLQHVV� XVH� RI� WKH� ,QWHUQHW��� ,QWHUQHW�5HVHDUFK��(OHFWURQLF�

1HWZRUNLQJ�$SSOLFDWLRQV�DQG�3ROLF\��������SS�������������
��� *UDQJHU�� 0�� -�� DQG� 6FKURHGHU� '�� /� �� ������� �,QWHJUDWLQJ� WKH� ,QWHUQHW� LQWR� WKH� EXVLQHVV�

HQYLURQPHQW���,QWHUQHW�5HVHDUFK��(OHFWURQLF�1HWZRUNLQJ�$SSOLFDWLRQV�DQG�3ROLF\��������SS�������
����

��� ,V UHVFX�� 0�� ������� �'H]YROWDUHD� DFWLYLW LL� GH� H�EDQNLQJ� HVWH�� I U � vQGRLDO �� XQ� HOHPHQW�
LPSRUWDQW� vQ� HYROX LD� VLVWHPXOXL� ILQDQFLDU� URPkQHVF��� (�)LQDQFH� 5RPDQLD�� 0D\��
KWWS���ZZZ�HILQDQFH�UR�DUWLFRO�SKS"UHY ������	VFW ���	DUW ���>DFFHVVHG�0D\�����@��

��� 0XNKHUML��$����������7KH�HYROXWLRQ�RI� LQIRUPDWLRQ�V\VWHPV�� WKHLU� LPSDFW�RQ�RUJDQL]DWLRQV�DQG�
VWUXFWXUHV���0DQDJHPHQW�'HFLVLRQ���������SS�������������

��� 716� ,QWHUDFWLYH� ������� �*OREDO� H&RPPHUFH� 5HSRUW� ����� �� 5RPDQLD���
KWWS���ZZZ�WQVRIUHV�FRP�JHU�����NH\FRXQWU\�URPDQLD�FIP��>DFFHVVHG�6HSWHPEHU�����@��

�
�
����$�'<1$0,&�/(27,()�02'(/�:,7+�5(0$18)$&785,1*�
$XWKRUV��$VVLVWDQW�3URIHVVRU�)ORULVND�$GpO��3K'���

³6]HQW�,VWYDQ´�8QLYHUVLW\��*RGROOR��+XQJDU\�
,PUH�'RERV��%XGDSHVW�8QLYHUVLW\�RI�(FRQRPLFV�DQG�3XEOLF�$GPLQLVWUDWLRQ��+XQJDU\�
�

$EVWUDFW�
� 2YHU�WKH�ODVW�FHQWXU\�WKH�QDWLRQDO�HFRQRPLHV�KDYH�IDFHG�D�ODUJH�LQFUHDV�LQ�LQGXVWULDOL]DWLRQ�DQG�
XUEDQL]DWLRQ��LQYROYLQJ�D�JURZLQJ�DPRXQW�RI��ZDVWH�PDWHULDOV�GLVFKDUJHG�WR�HQYLURQPHQW��
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7KH� VROLG� ZDVWH� GLVSRVDO� SUREOHP�� WKH� GHFUHDVLQJ� RI� ODQGILOO� VLWHV� DV� ZHOO� DV� WKH� VFDUFLW\� RI�
QDWXUDO�UHVRXFHV�ZKLFK�SURYLGHV�UDZ�PDWHULDO�DQG�HQHUJ\�IRU�SURGXFWLRQ�GR�FUHDWH�D�ODUJHU�GHPDQG�IRU�
UHPDQXIDFWXULQJ�DQG�UHXVH��)URP�DQ�HFR�HIILFLHQF\�SRLQW�RI�YLHZ�UHPDQXIDFWXULQJ�KDV�WZR�PDMRU�HIIHFWV��
2Q�WKH�RQH�KDQG�UHGXFHV�WKH�H[SORLWDWLRQ�RI�QDWXUDO�UHVRXUFHV�WKDW�LV�UHVRXFH�FRQVHUYDWLRQ�HIIHFW��2Q�WKH�
RWKHU� KDQG� E\� UHFRYHULQJ� DQG� UHLQWURGXFLQJ� PDWHULDOV� RU� UHXVHG� FRPSRQHQWV� ZKLFK� FDQ� VHUYH� LQ� WKH�
SURGXFLQJ�QHZ�JRRGV� LQWR� WKH� HFRQRPLF� V\VWHP�� WKH�ZDVWH�GLVSRVDO� ORDG�FDQ�EH� UHGXFHG� WKDW� LV�ZDVWH�
UHGXFWLRQ�HIIHFW��

7KH�DLP�RI�WKLV�SDSHU�LV�WR�LQYHVWLJDWH�RI�WKH�LPSDFW�RI�UHPDQXIDFWXULQJ��LQ�WKH�HFRQRP\��,Q�VWDWLF�
FRQWH[W� WKLV� SKHQRPHQRQ� ZDV� DQDO\]HG� LQ� WKH� OLWHUDWXUH�� 7KLV� SDSHU� WU\� WR� JHQHUDOL]H� WKH� FODVVLFDO�
G\QDPLF�LQSXW�RXWSXW�PRGHO�ZLWK�WKH�PHQWLRQHG�DFWLYLW\�:H�LQYHVWLJDWH�KRZ�WKH�UHPDQXIDFWXULQJ�H[WHQGV�
WKH� DYDLODELOLW\� RI� QRQ�UHQHZDEOH� QDWXUDO� UHVRXUFHV� IRU� WKH� QH[W� JHQHUDWLRQV� LQ� WKLV� LQWHU�LQGXVWU\�
IUDPHZRUN��:H�ILUVW�IRUPXODWH��WKH�SUREOHP�WKDW�LV�WR�EH�H[DPLQHG�DQG�QH[W�ZH�HVWDELOLVK�VRPH�SURSHUWLHV�
RI�WKH�PRGHO��:H�H[DPLQH�WKH�EDODQFHG�JURZWK�SDWK�RI�WKH�H[WHQGHG�PRGHO�DQG�FRPSDUH�WKH�UHVXOWV�WR�WKH�
FODVVLFDO�/HRQWLHI�PRGHO��:H�WU\�WR�DQVZHU�WKH�TXHVWLRQ��ZKHWKHU�WKH�UHPDQXIDFWXULQJ�UHXVH�LQFUHDVHV�WKH�
JURZWK�SRVVLELOLW\�RI�DQ�HFRQRP\��%\�WKLV�HYDOXDWLRQ��ZH�DQDO\]H�D�SRVVLEOH�VXVWDLQDEOH�GHYHORSPHQW��RI�
WKH�HFRQRP\�RQ�WKH�EDVLV�RI�WKH�SURGXFW�UHFRYHU\�PDQDJHPHQW�RI�LQGXVWULHV��

.H\� ZRUGV�� 5HPDQXIDFWXULQJ�� 5HXVH�� ,QSXW�RXWSXW� PRGHO�� /HRQWLHI� PRGHO�� 6XVWDLQDEOH�
'HYHORSPHQW��%DODQFHG�*URZWK�3DWK��3URGXFW�5HFRYHU\�0DQDJHPHQW��

�
���,QWURGXFWLRQ��
5HPDQXIDFWXULQJ�LV�D�SRVVLEOH�VROXWLRQ�WR�UHFRYHU�XVHG�SURGXFWV��7KH�UHXVH�RI�XVHG�SURGXFWV�FRXOG�VDYH�
QDWXUDO�UHVRXUFHV�DQG�FRXOG�FRQWULEXWH�WR�WKH�JRDOV�RI�VXVWDLQDEOH�GHYHORSPHQW��7KH�UHPDQXIDFWXULQJ�LQ�
DQ� LQSXW�RXWSXW� HFRQRP\� ZDV� ILUVW� DQDO\VHG� E\� )HUUHU� DQG�$\UHV� �������� 7KH\� KDYH� LQYHVWLJDWHG� WKH�
LPSDFW� RI� WKH� UHPDQXIDFWXULQJ� LQ� D� VWDWLF� /HRQWLHI�PRGHO�� 7KH� UHVXOW� RI� WKHLU� H[DPLQDWLRQ� LV� WKDW� WKH�
UHPDQXIDFWXULQJ�PD\�LQGXFH�D�KLJKHU�GHPDQG�IRU�ODERU�DQG�DOO�RWKHU�SURGXFWV��
�
,Q�WKLV�SDSHU�ZH�DQDO\VH�WKH�HIIHFW�RI�WKH�UHPDQXIDFWXULQJ�LQ�WKH��HFRQRP\��EXW�LQ�D�G\QDPLF�FRQWH[W��2XU�
DLP�LV�WR�LQYHVWLJDWH�WKH�G\QDPLF�/HRQWLHI�PRGHO��/HRQWLHI���������H[WHQGHG�ZLWK�WKH�EDODQFH�HTXDWLRQV�
RI�WKH�XVHG�DQG�UHFRYHUDEOH�SURGXFWV��7KH�TXHVWLRQ�SRVHG�LQ�WKLV�SDSHU�LV�ZKHWKHU�WKH�UHPDQXIDFWXULQJ�
DFWLYLWLHV�LQFUHDVH�WKH�JURZWK�UDWH�RI�DQ�HFRQRP\�RU�QRW��,Q�RUGHU�WR�DQVZHU�WR�WKLV�TXHVWLRQ�ZH�DSSO\�D�
FORVHG�H[WHQGHG�G\QDPLF�/HRQWLHI�PRGHO��
�
7KH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��,Q�WKH�VHFRQG�VHFWLRQ�ZH�SRVH�WKH�H[WHQGHG�G\QDPLF�/HRQWLHI�PRGHO�
WR� EH� H[DPLQHG�� 7KH� QH[W� VHFWLRQ� DQDO\VHV� WKH� EDODQFHG� JURZWK� SDWK� LQ� WKH� H[WHQGHG� HFRQRP\�� :H�
VXSSO\�VRPH�VXIILFLHQW�FRQGLWLRQ�IRU�WKH�H[LVWHQFH�RI�QRQQHJDWLYLW\�RI�WKH�JURZWK�UDWH�DQG�WKH�EDODQFHG�
JURZWK�SDWK�� ,Q� WKH� IRUWK�VHFWLRQ�ZH�FRPSDUH� WKH�EDODQFHG�JURZWK�SDWK�RI� WKH�/HRQWLHI�HFRQRP\�ZLWK�
UHPDQXIDFWXULQJ� DQG�ZLWKRXW� LW�� +HUH�ZH� JLYH� VRPH� QHFHVVDU\� DQG� VXIILFLHQW� FRQGLWLRQV� IRU� WKH� FDVHV�
ZKHQ� WKH�JURZWK� UDWH�RI� WKH� HFRQRP\�ZLWK� UHPDQXIDFWXULQJ� LV�KLJKHU� WKDQ�ZLWKRXW� LW��7KH� ODVW� VHFWLRQ�
VXPPDULVHV�WKH�UHVXOWV�RI�WKH�SDSHU��
�
���'HVFULSWLRQ�RI�WKH�PRGHO�
�7KH�PRGHO� JLYHQ� EHORZ� LV� DQ� H[WHQVLRQ� RI� WKH� EDVLF� RSHQ� G\QDPLF� /HRQWLHI� LQSXW�RXWSXW�PRGHO�ZHOO�
NQRZQ�LQ�WKH�OLWHUDWXUH��
�
7KH�EDVLF�/HRQWLHI�PRGHO����7KH�VWDQGDUG�PRGHO�GHVFULEHV�WKH�LQWHUGHSHQGHQFH�EHWZHHQ�WKH�RXWSXWV�DQG�LQSXW�UHTXLUHPHQWV�RI�DOO�
VHFWRUV�RI�D�JLYHQ�HFRQRP\�LQ�WZR�VXFFHVVLYH�\HDUV��7KLV�UHODWLRQ�LV�GHVFULEHG�E\�WKH�IROORZLQJ�IDPLOLDU�
EDODQFH�HTXDWLRQ��

[�W� �$� �[�W� ���%� ��[�W�������[�W�����]�W���
7KH�DXJPHQWHG�/HRQWLHI�PRGHO��
:H�H[WHQG�WKH�VHFWRUV�RI�SURGXFWLRQ�RI�WKH�VWDQGDUG�/HRQWLHI�PRGHO�ZLWK�WKH�UHPDQXIDFWXULQJ�VHFWRUV�
ZKLFK�UHSURGXFH�WKH�XVHG�EXW�UHPDQXIDFWXUDEOH�SURGXFWV�FRPLQJ�IURP�WKH�SURGXFWLRQ�VHFWRUV��
FRQVXPSWLRQ�DQG�UHPDQXIDFWXULQJ�UHVSHFWLYHO\��7KH�UHPDQXIDFWXUHG�SURGXFWV�KDYH�WKH�VDPH�
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SHUIRUPDQFH�FKDUDFWHULVWLFV�DQG�TXDOLW\�VWDQGDUGV�DV�QHZ�XQLWV��%RWK�WKH�SURGXFWLRQ�DQG�WKH�
UHPDQXIDFWXULQJ�IRU�LWV�RSHUDWLQJ�UHTXLUH�LQSXWV�RI�JRRGV�DQG�FDSLWDO�VWRFNV��
7KH�LQWHUVHFWRUDO�IORZV�H[SDQGHG�WR�LQFOXGH�WKH�JHQHUDWLRQ�DQG�UHPDQXIDFWXULQJ�RI�WKH�XVHG��
UHPDQXIDFWXUDEOH�SURGXFWV�DUH�LOOXVWUDWHG�RQ�WKH�ILJXUH��EHORZ���

)LJXUH����7KH�PDWHULDO�IORZ�LQ�WKH�H[WHQGHG�G\QDPLF�/HRQWLHI�PRGHO��
7KH�LQSXW�RXWSXW�EDODQFH�RI�WKH�HQWLUH�HFRQRP\�FDQ�EH�GHVFULEHG�E\�WKH�EDODQFH�HTXDWLRQ�RI�HFRQRPLF�
JRRGV�DQG�EDODQFH�HTXDWLRQ�RI�UHPDQXIDFWXUDEOH�JRRGV���
6XSSRVH�WKDW�WKHUH�DUH�Q�HFRQRPLF�LQGXVWULHV�HDFK�LQGXVWU\�SURGXFLQJ�D�VLQJOH�HFRQRPLF�FRPPRGLW\�DQG�
P�FDWHJRULHV�RI�XVHG��UHPDQXIDFWXUDEOH�SURGXFWV��
7KH�EDODQFH�HTXDWLRQ�RI�HFRQRPLF�JRRGV��

� �� � � �� � ���������������� W]W\W\%W\$W[W[%W[$W3\W[ ���� �������� � �
7KH�OHIW�KDQG�VLGH�RI�WKH�EDODQFH�HTXDWLRQ�RI�JRRGV�UHSUHVHQWV�WKH�VXP�RI�WKH�WRWDO�RXWSXW�RI�JRRGV�RI�
SURGXFWLRQ�DQG�RI�WKH�RXWSXW�RI�UHPDQXIDFWXUHG�JRRGV����7KH�ULJKW�KDQG�VLGH�UHSUHVHQWV�WKH�VXP�RI�WKH�
WRWDO�LQSXW�RI�JRRGV�RI�DOO�DFWLYLWLHV�RI�WKH�HFRQRP\�DQG�WKH�FRQVXPSWLRQ���
7KH�EDODQFH�HTXDWLRQ�RI�UHPDQXIDFWXUDEOH�JRRGV��

\�W�� �:� �[�W����:� �\�W����:� �]�W��
7KLV�HTXDWLRQ�GHVFULEHV�WKH�EDODQFH�EHWZHHQ�WKH�RXWSXW�RI�XVHG��UHPDQXIDFWXUDEOH�JRRGV�LVVXH�IURP�WKH�
SURGXFWLRQ�VHFWRUV��FRQVXPSWLRQ�DQG�UHPDQXIDFWXULQJ��DQG�DFWXDOO\�UHPDQXIDFWXUDEOH�JRRGV�DV�LQSXWV�RI�
UHPDQXIDFWXULQJ��
:KHUH�

�� [�W��LV�WKH�Q�GLPHQVLRQDO�YHFWRU�RI�JURVV�LQGXVWULDO�RXWSXWV��
�� \�W��LV�WKH�P�GLPHQVLRQDO�YHFWRU�RI�WKH�XVHG��UHPDQXIDFWXUHG�SURGXFWV�
�� ]�W��LV�WKH�Q�GLPHQVLRQDO�YHFWRU�RI�ILQDO�FRQVXPSWLRQ�GHPDQGV�IRU�HFRQRPLF�FRPPRGLWLHV��
�� $� �LV�WKH�QuQ�PDWUL[�RI�FRQYHQWLRQDO�LQSXW�FRHIILFLHQWV�RI�SURGXFWLRQ��VKRZLQJ�WKH�LQSXW�RI�JRRGV�

RI�DOO�LQGXVWULHV�WKDW�DUH�UHTXLUHG�WR�SURGXFH�D�XQLW�RI�SURGXFW��
�� $� LV�WKH�QuP�PDWUL[�RI�LQSXW�FRHIILFLHQWV�RI�UHPDQXIDFWXULQJ��VKRZLQJ�WKH�LQSXW�RI�JRRGV�RI�DOO�

LQGXVWULHV�WKDW�DUH�UHTXLUHG�WR�UHPDQXIDFWXUH��D�XQLW�RI�XVHG�SURGXFW��
�� %� � LV� WKH� QuQ� PDWUL[� RI� FDSLWDO� FRHIILFLHQWV� RI� SURGXFWLRQ�� VKRZLQJ� WKH� LQYHVWHG� SURGXFWV� WR�

LQFUHDVH�WKH�RXWSXW�RI�WKH�SURGXFLQJ�VHFWRUV�E\�D�XQLW��
�� %� �LV�WKH�QuP��PDWUL[�RI�FDSLWDO�FRHIILFLHQWV��VKRZLQJ�WKH�LQYHVWHG�SURGXFWV�WR�LQFUHDVH�WKH�LQSXW�

RI�WKH�UHPDQXIDFWXULQJ�VHFWRUV�E\�D�XQLW��
�� :� LV� WKH�PuQ� �PDWUL[� RI� XVHG�RXWSXW� FRHIILFLHQWV� RI� SURGXFWLRQ�� VKRZLQJ� WKH� RXWSXW� RI� XVHG��

UHPDQXIDFWXUDEOH�SURGXFWV�LVVXH�IURP�SURGXFWLRQ��
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�� :� LV� WKH�PuQ� � PDWUL[� RI� XVHG�RXWSXW� FRHIILFLHQWV� RI� UHPDQXIDFWXULQJ�� VKRZLQJ� WKH� RXWSXW� RI�
XVHG��UHPDQXIDFWXUDEOH�SURGXFWV�LVVXH�IURP�UHPDQXIDFWXULQJ��

�� :� LV� WKH�PuQ� �PDWUL[�RI�XVHG�RXWSXW�FRHIILFLHQWV�RI� ILQDO�FRQVXPSWLRQ�� VKRZLQJ� WKH�RXWSXW�RI�
XVHG��UHPDQXIDFWXUDEOH�SURGXFWV�LVVXH�IURP�FRQVXPSWLRQ��

�� 3� LV� WKH� QuP� PDWUL[� RI� RXWSXW� FRHIILFLHQWV� RI� UHPDQXIDFWXULQJ�� VKRZLQJ� WKH� RXWSXW� RI�
UHPDQXIDFWXUHG�SURGXFWV�SURGXFHG�E\�WKH�UHPDQXIDFWXULQJ�VHFWRUV�

6LQFH�WKHUH�H[LVWV�VXFK�VHFWRUV�RI�WKH�HFRQRP\�OLNH�WKH�HQHUJ\�VHFWRU�RU�PLQLQJ��ZKLFK�FRXOG�QRW�LVVXH�
UHPDQXIDFWXUDEOH�SURGXFWV��ZH�FRXOG�QRW�HVWDEOLVK�D�RQH�WR�RQH�FRUUHVSRQGHQFH�EHWZHHQ�WKH�RXWSXW�
FRQILJXUDWLRQ�RI�WKH�XVHG��UHPDQXIDFWXUDEOH�SURGXFWV�DQG�DFWXDOO\�UHPDQXIDFWXUHG�RQHV��7KXV�\�W��FRXOG�
QRW�PHDQ�WKH�RXWSXW�YHFWRU�RI�UHPDQXIDFWXULQJ��LW�FKDUDFWHULVHV�RQO\�WKH�RSHUDWLRQ�OHYHO�RI�WKH�
UHPDQXIDFWXULQJ��DQG�QRZ�FRLQFLGH�ZLWK�WKH�LQSXW�RI�UHPDQXIDFWXULQJ��7KH�WRWDO�RXWSXW�RI�WKH�
UHPDQXIDFWXULQJ�FRUUHVSRQGLQJ�WR�WKLV�OHYHO�RI�RSHUDWLRQ�LV�H[DFWO\�3�\�W���
�7KH�PRGHO�GHVFULEHG�DERYH�FDQ�EH�UHIRUPXODWHG�DV�D�G\QDPLF�PRGHO��

� �� � � �� � � �� � �������
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5HPDUN��7KH�HT�����LV�HTXLYDOHQW�WR�WKH�HT������VR�WKDW�WKH�VROXWLRQV�RI�WKH�HT�����DUH�DOVR�VROXWLRQV�RI�WKH�
HT������
)RU� IXUWKHU� DQDO\VLV� LW� LV�PRUH� FRQYHQLHQW� WR�ZULWH� WKH� DERYH� OLQHDU� V\VWHP� LQ� D� VLPSOHU�PDWUL[�YHFWRU�
IRUP�DV��

D % � �T ���,���$ � �T�� � � � � � � � � ����
ZKHUH�$ � � � »¼

º«¬
ª ��

��
����

::
3:$3:$ �LV�WKH��Q�P�u�Q�P��LQSXW�PDWUL[��% � � � »¼

º«¬
ª

��
�� %% LV�WKH�

�Q�P�u�Q�P��FDSLWDO�PDWUL[���T � »¼
º«¬

ª
\
[ LV�WKH�Q�P���GLPHQVLRQDO�VWDWH�YHFWRU��

�
1RWDWLRQ��7KURXJKRXW� WKH�SDSHU�ZH�ZLOO�XVH� WKH� IROORZLQJ�QRWDWLRQ��/HW�0�EH�DQ�DUELWUDU\�QuQ�PDWUL[��
7KHQ�0�t����0�LV�QRQQHJDWLYH��PHDQV�HDFK�HQWU\�RI�0�LV�QRQQHJDWLYH�DQG�IRU�QRQQHJDWLYH�0��OHW�O � �0��
GHQRWH�WKH�)UREHQLXV�URRW�RI�0�WKDW�LV�WKH�QRQQHJDWLYH�UHDO�HLJHQYDOXH�RI�0�GRPLQDQW�LQ�PRGXOXV��
�
/HPPD�����6XIILFLHQW�FRQGLWLRQV�IRU�WKH�H[LVWHQFH�RI�WKH�XQLTXH�EDODQFHG�JURZWK�SDWK�RI�WKH�V\VWHP�������

�L�� $� ���3:� t���DQG�$� ���3:� t����
�LL�� O � �$ � �������

3URRI�� ,I� WKH� DERYH� FRQGLWLRQV� DUH� IXOILOOHG�� WKHQ� DFFRUGLQJ� WR� 3HUURQ�)UREHQLXV¶V� WKHRUHP��
�,���$ � � � � � H[LVWV� DQG� LW� LV� QRQQHJDWLYH��0XOWLSO\LQJ� ERWK� VLGHV� RI� WKH� HT����� E\� WKLV� ODWWHU� QRQQHJDWLYH�
PDWUL[�ZH�JHW��

��,���$ � � � � �% � �T� �D
� T�� � � � � � � � � ����

$FFRUGLQJ�WR�3HUURQ�)UREHQLXV¶V�WKHRUHP��WKLV�HLJHQYDOXH�SUREOHP�IRU�WKH�QRQQHJDWLYH�PDWUL[��,���$ � � � � �
% � �KDV�D�XQLTXH�QRQQHJDWLYH�VROXWLRQ��WKDW�LV�WKH�HLJHQYHFWRU�FRUUHVSRQGLQJ�WR�WKH�GRPLQDQW�HLJHQYDOXH�RI�
WKLV�PDWUL[��'HQRWH��

�� %$, �� ���
��  � OD ������ � � � � � � ������

5HPDUNV���
�L�� 7KLV�SRVLWLYH�UHDO�QXPEHU�D�LV�WKH�EDODQFHG�JURZWK�UDWH�RI�WKH�V\VWHP�����WKDW�LV�WKH�VROXWLRQ�RI�

WKH�JHQHUDOLVHG�HLJHQYDOXH�SUREOHP������DQG�WKH�EDODQFHG�RXWSXW�FRQILJXUDWLRQ�T�RI� WKH�V\VWHP�
����LV�WKH�XQLTXH�QRQQHJDWLYH�HLJHQYHFWRU�FRUUHVSRQGLQJ�WR�O � ��,���$ � � � � �% � ���

�LL�� 7KH�EDODQFHG�JURZWK�UDWH�D�RI�WKH�V\VWHP�����LV�QRW�WKH�JUHDWHVW�SRVLWLYH�HLJHQYDOXH�RI�WKH�PDWUL[�
�,���$ � � � � �% � �EXW�WKH�UHFLSURFDO�RI�LW��WKDW�LV�WKH�VPDOOHVW�SRVLWLYH�HLJHQYDOXH�FRUUHVSRQGLQJ�WR�WKH�
JHQHUDOLVHG�HLJHQYDOXH�SUREOHP������

�LLL�� 7KH�EDODQFHG�JURZWK�UDWH�D�RI�WKH�V\VWHP�����LV�WKDW�YDOXH�IRU�ZKLFK�WKH�GRPLQDQW�HLJHQYDOXH�RI�
WKH�PDWUL[�$ � �D% � �LV�H[DFWO\����L�H��O � �$ � ���D% � �� ����

�LY�� ,Q�HFRQRPLF�WHUPV�WKH�FRQGLWLRQ�$� ���3:� t���L�H��$� [�t�3:� [�PHDQV�WKDW�WKH�LQSXWV�RI�SURGXFWLRQ�
PXVW�EH�JUHDWHU�WKDQ�WKH�RXWSXWV�RI�UHPDQXIDFWXULQJ�FRPLQJ�IURP�WKH�XVHG�EXW�UHPDQXIDFWXUDEOH�
JRRGV� RI� SURGXFWLRQ�� ,Q� RWKHU� ZRUGV�� LW� LV� QRW� DOORZHG� WR� UHPDQXIDFWXUH� PRUH� SURGXFWV� LQ� D�
SURGXFWLRQ� SURFHVV� WKDQ� WKLV� SURFHVV� XVHV� LW� XS��
�

��� &RPSDULVRQ� RI� WKH� FORVHG� VWDQGDUG� G\QDPLF� /HRQWLHI� PRGHO� ZLWK� WKH� DXJPHQWHG� G\QDPLF�
/HRQWLHI�PRGHO�����
:H�WU\�WR�DQVZHU�WKH�TXHVWLRQ��ZKHWKHU�DQ�HFRQRP\�ZLWK�UHPDQXIDFWXULQJ�UHDOLVHV�D�JUHDWHU�JURZWK�WKDQ�
ZLWKRXW� LW��:H�KDYH� IRXQG� WKDW� LI�FHUWDLQ�FRQGLWLRQV�DUH� IXOILOOHG�� WKH�DXJPHQWHG�G\QDPLF�PRGHO�FRXOG�
UHDFK�D�JUHDWHU�JURZWK�UDWH�WKDQ�WKH�VWDQGDUG�RQH��
:H�VHDUFK�FRQGLWLRQV�IRU�WKDW��WKH�JURZWK�UDWH�FRUUHVSRQGLQJ�WR�WKH�XQLTXH�EDODQFHG�JURZWK�SDWK�RI�WKH�
DXJPHQWHG�PRGHO� ����ZKHQ�ZLOO�EH�JUHDWHU� WKDQ� WKH�JURZWK� UDWH� FRUUHVSRQGLQJ� WR� WKH�XQLTXH�EDODQFHG�
JURZWK�SDWK�RI�WKH�VWDQGDUG�FORVHG�PRGHO��



� ��

[�W� �$� �[�W� ���%� ��[�W�������[�W�������������������������������������������������������� � � ����
/HW�D � �DQG�[ � �EH�WKH�JURZWK�UDWH�DQG�WKH�RXWSXW�FRQILJXUDWLRQ�FRUUHVSRQGLQJ�WR�WKH�EDODQFHG�JURZWK�SDWK�
RI�WKH�VWDQGDUG�PRGHO��

�,���$� �[ � � �D � %� [ � ��������������������������������������������� � � � � ����
7KLV�EDODQFHG�JURZWK�SDWK��[ � ��D � ��ZLOO�QRW�VDWLVI\�WKH�V\VWHPV�RI�HTXDWLRQV�RI�WKH�DXJPHQWHG�PRGHO������
EHFDXVH�IRU�\� ����:� [�z����EXW�ZLOO�VDWLVI\�WKH�V\VWHPV�RI�LQHTXDOLW\���
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RU��
4T�W�t�%��T�W�������T�W�������������������������������������������������������� � � � ������

1DWXUDOO\�D�QRQQHJDWLYH�SURGXFWLRQ�ZLOO�LVVXH�D�QRQQHJDWLYH�TXDQWLW\�RI�UHPDQXIDFWXUDEOH�JRRGV��L�H��:� [�
t����
5HPDUN����
,Q�WKH�IROORZLQJ�ZH�JLYH�VXFK�D�EDODQFHG�JURZWK�SDWK�RI�V\VWHP�����RI�ZKLFK�UDWH�RI�JURZWK�LV�JUHDWHU�
WKDQ�WKH�UDWH�RI�JURZWK�D � RI�WKH�VWDQGDUG�PRGHO���'HQRWH�D # WKLV�JURZWK�UDWH�GHVFULEHG�SUHYLRXVO\���:H�
FRXOG�ILQG�VXFK�D�JURZWK�SDWK�RI�V\VWHP������RQO\�LI�FHUWDLQ�VXIILFLHQW�FRQGLWLRQV�DUH�IXOILOOHG��$V�LW�LV�
NQRZQ��'RUIPDQ��������WKH�XQLTXH�UDWH�RI�EDODQFHG�JURZWK�D�GHILQHG�E\�WKH�HTXDWLRQ���D��RI�WKH�V\VWHP�
����LV�WKH�JUHDWHVW�UDWH�RI�JURZWK�RI�ZKLFK�WKH�V\VWHP�����LV�FDSDEOH��WKDW�LV�JUHDWHU�WKDQ�WKH�JURZWK�UDWH�D # �
GHVFULEHG�DERYH��)URP�WKH�SUHYLRXV�UHDVRQLQJ�LW�IROORZV�WKDW�LI�WKDW�FHUWDLQ�VXIILFLHQW�FRQGLWLRQV�DUH�
IXOILOOHG��WKHQ�WKH�XQLTXH�UDWH�RI�EDODQFHG�JURZWK�D�RI�WKH�DXJPHQWHG�PRGHO�ZLOO�EH�JUHDWHU�WKDQ�WKH�
XQLTXH�UDWH�RI�EDODQFHG�JURZWK�D � RI�WKH�VWDQGDUG�PRGHO��
:H�SURYH�ILUVW�WKH�IROORZLQJ�/HPPD����
�
/HPPD������/HW�5�EH�WKH�QHW�RXWSXW�PDWUL[��6�EH�WKH�FDSLWDO�PDWUL[�DQG�T � �DQG�T # �EH�WZR�QRQQHJDWLYH�VWDWH�YHFWRUV�
VXFK�WKDW�������

5�T � � �5�T # �t���DQG�6�T � �t�6T # �t����
/HW�D � DQG�D # �EH�QRQQHJDWLYH�UHDO�QXPEHUV�VXFK�WKDW�

D � �� �PD[�D�_�5�T � ��D6�T � �t������
D # �� �PD[�D�_�5�T # ��D6�T # �t�������

7KHQ�WKH�IROORZLQJ�KROGV��
D � d�D # ��

5HPDUN�����
:H�FRQVLGHU�WZR�EDODQFHG�JURZWK�SDWKV�RI�WKH�V\VWHP�����ZLWK�JURZWK�UDWHV�D � DQG�D # �UHVSHFWLYHO\��DQG�
SURGXFWLRQ�FRQILJXUDWLRQ�T � DQG�T # �UHVSHFWLYHO\��:H�FKRRVH�WKHVH�WZR�EDODQFHG�JURZWK�SDWKV�RI�WKH�
V\VWHP�����VXFK�WKDW�RQ�WKH�RQH�KDQG�WKH�QHW�RXWSXWV�FRUUHVSRQGLQJ�WR�WKH�SURGXFWLRQ�FRQILJXUDWLRQ�T � DQG�
T # �UHVSHFWLYHO\�DUH�HTXDO�L�H���
5�T � � �5�T # �t����2Q�WKH�RWKHU�KDQG�WKH�FDSLWDO�UHTXLUHPHQWV�FRUUHVSRQGLQJ�WR�WKH�SURGXFWLRQ�FRQILJXUDWLRQ�
T � �LV�JUHDWHU�WKDQ�WKH�FDSLWDO�UHTXLUHPHQWV�FRUUHVSRQGLQJ�WR�WKH�SURGXFWLRQ�FRQILJXUDWLRQ�T # ��L�H��6�T � �t�
6T # ��8QGHU�WKHVH�DVVXPSWLRQV�WKH�EDODQFHG�JURZWK�UDWH�D # �ZLOO�EH�JUHDWHU�WKDQ�WKH�EDODQFHG�JURZWK�UDWH�
D �%$
5HPDUN����
7KH�QRQQHJDWLYH�UHDO�QXPEHU�D � �GHILQHG�DERYH�H[LVWV�DQG�HTXDO�WR�
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VLQFH�6�T � z���WKHQ�WKHUH�H[LVWV�DW�OHDVW�RQH�URZ�L�RI�WKH�PDWUL[�6�VXFK�WKDW�6 ) �T � �!�����
3URRI��
/HW�XV�VXSSRVH�WKDW�D � !�D # ��7KHQ�WKH�LQHTXDOLW\�5�T # ��D � 6�T # �t���FRXOG�QRW�EH�IXOILOOHG�EHFDXVH�RI�WKH�
PD[LPDO�SURSHUW\�RI�D # ��7KLV�LPSOLHV�WKDW�WKHUH�H[LVWV�D�URZ�L�RI�WKH�PDWUL[�5�VXFK�WKDW�5 ) �T # ��D � 6 ) �T # ��
8VLQJ�WKH�/HPPD¶V�DVVXPSWLRQV�5 ) �T #  �5 ) �T � �DQG�D � 6 ) �T # d�D � 6 ) �T � LW�IROORZV�WKDW�5 ) �T � ��D � 6 ) �T � ZKLFK�LV�
LQFRQVLVWHQW�ZLWK�WKH�GHILQLWLRQ�RI�D � ��
7KHRUHP����
,I��%� �,���$� � � � �3���$� ����%� ���,���:� � � � �:� t���WKHQ�WKH�EDODQFHG�JURZWK�UDWH�D� RI�WKH�DXJPHQWHG�PRGHO�
ZLOO�EH�JUHDWHU�WKDQ�WKH�EDODQFHG�JURZWK�UDWH�D � � RI�WKH�VWDQGDUG�PRGHO��
3URRI���
/HW�5�� � > @*+ $3$, �� �DQG�6�� � > @,- %% �EH�Qu�Q�P����GLPHQVLRQDO�PDWULFHV�
/HW�XV�FRQVLGHU�WKDW�FDVH�IRU�/HPPD���ZKHUH� »¼

º«¬
ª �

.. [T �DQG� »¼
º«¬

ª /
// \
[T ��[ � �LV�WKH�RXWSXW�FRQILJXUDWLRQ�

FRUUHVSRQGLQJ�WR�WKH�EDODQFHG�JURZWK�SDWK�RI�WKH�VWDQGDUG�PRGHO������WKDW�LV�WKLV�T � �VWDWH�YHFWRU�ZLOO�
VDWLVI\�H[DFWO\�WKH�HTXDOLW\�LQ�WKH�V\VWHP�RI�LQHTXDOLWLHV�����DQG�D � �LV�WKH�XQLTXH�UDWH�RI�EDODQFHG�JURZWK�
RI�WKH�VWDQGDUG�PRGHO��7KLV�D � �VDWLVILHV�WKH�FRQVWUDLQW�RI�/HPPD��L�H��D � �� �PD[�D�_�5�T � ��D6�T � �t������
)XUWKHUPRUH�ZH�FKRRVH�\ # �VXFK�WKDW�LW�VDWLVILHV�H[DFWO\�WKH�HTXDOLW\�LQ�WKH�VHFRQG�URZ�RI�WKH�V\VWHP�RI�
LQHTXDOLWLHV������WKDW�LV�

:� [ # � ����,���:� �\ # ��
,I��O � �:� ������DFFRUGLQJ�WR�3HUURQ�)UREHQLXV¶V�WKHRUHP��,���:� � � � �H[LVWV�DQG�LW�LV�QRQQHJDWLYH��([SUHVVLQJ�
\ # �IURP�WKH�DERYH�HTXDWLRQ�ZH�KDYH�

\ # � ��,���:� � � � �:� [ # ������������������ � � � � � � � ����
7KH�REWDLQHG�\ # �LV�QRQQHJDWLYH�DFFRUGLQJ�WR�WKH�SUHYLRXV�UHDVRQLQJ��:H�FKRRVH�WKH�RXWSXW�FRQILJXUDWLRQ�
[ # RI�WKH�PRGHO�VXFK�WKDW�WKH�QHW�RXWSXWV�FRUUHVSRQGLQJ�WR�WKH�RXWSXW�FRQILJXUDWLRQ�T � DQG�T # �UHVSHFWLYHO\�
EH�HTXDO�L�H��5�T � � �5�T # ��WKDW�LV�

�,���$� �[ �  ��,���$� �[ # ����3���$� ��\ # ��
%\�XVLQJ�WKH�HTXDWLRQ�����IRU�\ # �LQ�WKH�DERYH�HTXDOLW\�ZH�JHW�

[ �  ��,���$� � � � ��,���$� ����3���$� ���,���:� � � � �:[�[ # �� � � � � �����
6XFK�D�QRQQHJDWLYH�[ # XQLTXHO\�H[LVWV�LI�WKH�FRQGLWLRQV�RI�3URSRVLWLRQ���DUH�IXOILOOHG�DQG�WKHQ�

[ # � ��,���$� ����3���$� ���,���:� � � � �:[� � � �,���$� �[ � ��
%\�FKRRVLQJ�[ # DQG�\ # �DV�GHVFULEHG�SUHYLRXVO\��D # LV�WKH�JURZWK�UDWH�FRUUHVSRQGLQJ�WR�WKDW�EDODQFHG�
JURZWK�SDWK�ZKLFK�VDWLVILHV�WKH�UHTXLUHPHQW�D # �� �PD[�D�_�5�T # ��D6�T # �t�������
2EYLRXVO\�RQ�WKH�RQH�KDQG�D � ��T � �VDWLVI\�WKH�LQHTXDOLW\�5T � ��D � 6�T � �t���LI�DQG�RQO\�LI�D � ��T � �VDWLVI\�WKH�
LQHTXDOLW\�4T � ��D � %T � �t����DQG�RQ�WKH�RWKHU�KDQG�D # ��T # �VDWLVI\�WKH�LQHTXDOLW\�5T # ��D # 6�T # �t���LI�DQG�RQO\�
LI�D # ��T # �VDWLVI\�WKH�LQHTXDOLW\�4T # ��D # %�T # �t����
,Q�WKH�IROORZLQJ�ZH�HVWDEOLVK�XQGHU�ZKLFK�FRQGLWLRQ�6T � �6T # �t����,Q�WKH�HYDOXDWLRQV�EHORZ��ZH�XVH�WKH�
HTXDWLRQ�����DQG�HTXDWLRQ�������

6�T � � �% 0 [ � � �% 0 �,���$� � � � ��,���$� ����3���$� ���,���:� � � � �:[�[ # � ��
������������������� �% 0 [ # ���% 0 ��3���$� ���,���:� � � � �:[�[ # ���

6T # � �% 0 [ # ���% 1 �\ # � �% 0 �[ # ���% 1 �,���:� � � � �:[�[ # ���
7DNLQJ�WKH�GLIIHUHQFH�RI�WKH�DERYH�HTXDWLRQV�ZH�JHW��

6�T � �6T # � ��%� �,���$� � � � �3���$� ����%� ���,���:� � � � �:� �[ # ��
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8VLQJ�WKLV�GLIIHUHQFH�ZH�FDQ�FRPSDUH�WKH�FDSLWDO�VWRFN�DOORFDWLRQV�RI�WKH�VWDQGDUG�PRGHO�DQG�WKH�
DXJPHQWHG�PRGHO��FRUUHVSRQGLQJ�WR�WKH�VDPH�QHW�RXWSXW�FRQILJXUDWLRQV��
7KLV�GLIIHUHQFH�LV�QRQQHJDWLYH�LI�WKH�IROORZLQJ�LQHTXDOLW\�KROGV��

�%� �,���$� � � � �3���$� ����%� ���,���:� � � � �:� t���� � � � � � �����
7KH�HFRQRPLF�FRQWHQW�RI�WKLV�VXIILFLHQW�FRQGLWLRQ�LV�WKDW�WKH�FDSLWDO�UHTXLUHPHQW�RI�WKH�VWDQGDUG�PRGHO�LV�
JUHDWHU�WKDQ�RI�WKH�DXJPHQWHG�RQH��VXSSRVLQJ�WKH�VDPH�QHW�RXWSXWV�IRU�ERWK�PRGHOV��
7KHQ�ZH�FRQFOXGH�WKDW�LI�WKLV�VXIILFLHQW�FRQGLWLRQ������LV�IXOILOOHG��WKHQ�WKH�FRQGLWLRQV�IRUPXODWHG�LQ�
/HPPD���DUH�DOVR�VDWLVILHG�IRU�T �32 �T # ��6�DQG�5�GHILQHG�DERYH��$FFRUGLQJ�WR�WKLV�/HPPD���ZH�KDYH�WKDW�D �
d�D # DQG�E\�DSSO\LQJ WKH�DUJXPHQWDWLRQ�RI�WKH�5HPDUN���ZH�FRQFOXGH�WKDW�WKH�XQLTXH�UDWH�RI�EDODQFHG�
JURZWK�D�RI�WKH�DXJPHQWHG�PRGHO�ZLOO�EH�JUHDWHU�WKDQ�WKH�XQLTXH�UDWH�RI�EDODQFHG�JURZWK�D � RI�WKH�
VWDQGDUG�PRGHO��ZKLFK�ZDV�WR�EH�SURYHG���
�
���&RQFOXVLRQ��
,Q�WKLV�SDSHU�ZH�KDYH�LQYHVWLJDWHG�WKH�HIIHFW�RI�UHPDQXIDFWXULQJ�DFWLYLWHV�RQ�WKH�JURZWK�RI�DQ�HFRQRP\�LQ�
D� FORVHG�G\QDPLF�/HRQWLHI�PRGHO��7R� IXOILOO� WKH�H[DPLQDWLRQ��ZH�KDYH�H[WHQGHG� WKH�FODVVLFDO�G\QDPLF�
LQSXW�RXWSXW�PRGHO�ZLWK�WKH�EDODQFH�HTXDWLRQ�RI�WKH�XVHG��EXW�UHFRYHUDEOH�SURGXFWV��
6XPPDULVLQJ�WKH�UHVXOWV�RI�WKH�SDSHU�ZH�FDQ�VD\�WKDW�WKH�LPSDFW�RI�WKH�UHPDQXIDFWXULQJ�LQ�DQ�HFRQRP\�
FDQ�EH�DQDO\VHG�XVLQJ�WKH�LQSXW�RXWSXW�PRGHO�LQ�D�G\QDPLF�FRQWH[W�DQG�WKH�XVXDO�LQYHVWLJDWLRQ�PHWKRGV�
FDQ� EH� DSSOLHG� WR� H[DPLQH� WKH� UHPDQXIDFWXULQJ� DFWLYLWLHV�� :H� KDYH� VXSSOLHG� D� VXIILFLHQW� FRQGLWLRQ�
FRQFHUQLQJ�WKDW�WKH�HFRQRP\�ZLWK�UHPDQXIDFWXULQJ�ZKHQ�ZLOO�LQFUHDVH�IDVWHU�WKDQ�WKH�HFRQRP\�ZLWKRXW�
LW���
,Q�D�QH[W�UHVHDUFK�ZH�FDQ�LQWURGXFH�WKH�FRQVXPSWLRQ�LQ�RXU�LQYHVWLJDWLRQV��ZKLFK�PHDQV�DQ�DQDO\VLV�RI�DQ�
RSHQ� G\QDPLF� /HRQWLHI�PRGHO�ZLWK� UHPDQXIDFWXULQJ�� 7KH� TXHVWLRQ� WR� EH� DQVZHUHG� LQ� WKLV� DXJPHQWHG�
PRGHO� LV� WKDW� FRXOG� WKH� HFRQRP\� EH� FRQWUROOHG� E\� WKH� FRQVXPSWLRQ� OHYHO�� �7KH� EDODQFHG� JURZWK� SDWK�
FRXOG�DOVR�EH�LQYHVWLJDWHG�LQ�WKLV�PRGHO���$�VHFRQG�GLUHFWLRQ�RI�RXU�H[DPLQDWLRQV�FRXOG�EH�WR�DQDO\VH�WKH�
HIIHFW� RI� WKH� UHPDQXIDFWXULQJ� RQ� WKH� H[SORDWDWLRQ� RI� QDWXUDO� UHVRXUFHV��7KH�TXHVWLRQ� WR� EH� DQVZHUG� LV�
ZKHWKHU�WKH�UHPDQXIDFWXULQJ�UHGXFHV�WKH�XVH�RI�QDWXUDO�UHVRXUFHV��7KH�DQVZHU�WR�WKHVH�TXHVWLRQV�LV�OHIW�WR�
EH�HYDOXDWHG�LQ�WKH�IXUWKHU�SDSHUV��
�
5HIHUHQFHV�

��� )HUUHU��*���$\UHV��5��8�� �������� 7KH� ,PSDFW� RI�5HPDQXIDFWXULQJ� LQ� WKH�(FRQRP\��(FRORJLFDO�
(FRQRPLFV��9RO�������������

��� 'RUIPDQ�� 5��� 6DPXHOVRQ�� 3�� $��� 6RORZ�� 5�� 0�� �������� /LQHDU� 3URJUDPPLQJ� DQG� (FRQRPLF�
$QDO\VLV��0F*UDZ�+LOO�%RRN�&RPS���,QF���1HZ�<RUN�HW�DO��

��� /HRQWLHI��:����������,QSXW�2XWSXW�(FRQRPLFV��2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG�
��� 0RULVKLPD��0����������(TXLOLEULXP�6WDELOLW\�DQG�*URZWK��2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG�
��� 6FKRRQEHHN��/����������7KH�6L]H�RI�WKH�%DODQFHG�*URZWK�5DWH�LQ�WKH�'\QDPLF�/HRQWLHI�0RGHO��

(FRQRPLF�6\VWHPV�5HVHDUFK��9RO�����1R�������������
�
3URSRVLWLRQ����'HQRWH�:�� ��,���:4 � � � :5 ��6XIILFLHQW�FRQGLWLRQV�IRU�WKH�H[LVWHQFH�RI�QRQQHJDWLYH��,���$5 ���
�3���$4 :�� � � ���
�L���������$5 ���3:5 t���DQG�$4 ���3:4 t����
�LL�� O � �$5 �����3���$4 �:������
�
3URRI���L��7KH�PDWUL[�$5 ����3���$4 ��:�LV�QRQQHJDWLYH�LI�DQG�RQO\�LI��
�$5 ����$4 ��3����,���:4 � � � �:5 �t���%\�HTXLYDOHQW�WUDQVIRUPDWLRQV�ZH�JHW��
$5 ����$4 ��3:4 ���3��,���:4 �����,���:4 � � � �:5 �t���HTXLYDOHQW�WR��
$5 ���3:5 ����$4 ���3:4 ���,���:4 � � � �:5 �t����7KLV�LQHTXDOLW\�LV�IXOILOOHG�LI��
$5 ���3:5 t���DQG�$4 ���3:4 t�����
�LL��7KH�QRQQHJDWLYH�PDWUL[�$5 ����3���$4 ��KDV�QRQQHJDWLYH�/HRQWLHI�LQYHUVH�DFFRUGLQJ�WR�3HUURQ�
)UREHQLXV¶V�WKHRUHP�LI�DQG�RQO\�LI�O � �$5 ����3���$4 �:�������
5HIHUHQFHV�
%UyG\��$���������&LNOXV�pV�V]DEiO\R]iV�.|]JD]GDViJL�pV�-RJL�.|Q\YNLDGy��%XGDSHVW�
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'RUIPDQ��5���6DPXHOVRQ�3�$�DQG�6RORZ��5�0����������/LQHDU�3URJUDPPLQJ�DQG�(FRQRPLF�$QDO\VLV��
0FJUDZ�+LOO�%RRN�&RPSDQ\��,QF��SS�����
(OD\GL��6��1���������$Q�,QWURGXFWLRQ�WR�'LIIHUHQFH�(TXDWLRQV��6SULQJHU�
+LUVFK��0�:�� DQG� 6�� 6PDOH� �������� 'LIIHUHQWLDO� (TXDWLRQV�� '\QDPLFDO� 6\VWHPV�� DQG� /LQHDU� $OJHEUD��
$FDGHPLF�3UHVV�,QF���S�����
.DOPDQ��5�(��������&RQWULEXWLRQV�WR�WKH�7KHRU\�RI�2SWLPDO�&RQWURO��%RO��6RFLHG��0DW�0H[LFDQD��
.HUU\�7XUQHU��'DYLG�3HDUFH��,DQ�%DWHPDQ��������(QYLURQPHQWDO�(FRQRPLFV��7�-�3UHVV�/WG��&RUQZDOO�
/HRQWLHI��:����������,QSXW�2XWSXW�(FRQRPLFV��2[IRUG�8QLYHUVLW\�3UHVV���
0RULVKLPD��0���������(TXLOLEULXP�6WDELOLW\�DQG�*URZWK��2[IRUG�8QLYHUVLW\�3UHVV��S������
6FKRRQEHHN�� /�� �������� 7KH� 6L]H� RI� WKH� %DODQFHG� *URZWK� 5DWH� LQ� WKH� '\QDPLF� /HRQWLHI� 0RGHO��
(FRQRPLF�6\VWHPV�5HVHDUFK��9RO�����1R�������������
7LHWHQEHUJ��7����������(QYLURQPHQWDO�DQG�1DWXUDO�5HVRXUFH�(FRQRPLFV��$GGLVRQ�:HVOH\��/RQJPDQ��,QF�
=DODL��(���������0DWHPDWLNDL�N|]JD]GDViJWDQ�.-.�.(56=g9��%XGDSHVW�

�
�

����7+(�,03$&7�2)�(&2120,&�'(9(/230(17�21�($&+�2)�7+(�7+5((�6(&7256�
$XWKRUV��3K�'��&DQGLGDWHV�$GULHQQ�&]iUO��

3K�'��&DQGLGDWHV�0DULD�%HORYHF]�
3K�'��3URJUDPPH�RI�0DQDJHPHQW�DQG�%XVLQHVV�$GPLQLVWUDWLRQ��

6]HQW�,VWYiQ�8QLYHUVLW\��'HSDUWPHQW�RI�$FFRXQWLQJ�DQG�)LQDQFH��*|G|OO ��+XQJDU\�
�

$EVWUDFW�
�

'XH� WR� WKH� LQGXVWULDO� GHYHORSPHQW� WKH� VWUXFWXUH� RI� WKH� HFRQRPLF� FKDQJHG� KXJHO\� LQ� WKH� ODVW�
FHQWXU\��$OWKRXJK�WKH�UROH�RI�DJULFXOWXUH�LV�UHGXFLQJ��ZKLFK�LV�WKH�QDWXUDO�FRQVHTXHQFH�RI�WKH�VRFLDO�DQG�
HFRQRPLFDO�GHYHORSPHQW��LW�VWLOO�UHPDLQV�RQH�RI�WKH�VLJQLILFDQW�LQGXVWULHV�RI�WKH�HFRQRP\��2ULJLQDOO\��WKH�
PDLQ� SDUW� RI� WKH� HFRQRP\� DQG� WKH� HPSOR\PHQW� EHORQJHG� WR� WKH� DJULFXOWXUH� EXW� QRZ�� LQ� D� GHYHORSHG�
FRXQWU\�WKLV�VHFWRU�UHSUHVHQWV�EHORZ���SHUFHQW���

$QDO\VLQJ�WKHVH�TXHVWLRQV�DQG�IROORZLQJ�WKH�VKDUH�RI�*'3�DQG�HPSOR\PHQW�DV�LQGLFDWRUV�LQ�WKH�
DJUDULDQ�VHFWRU��D�VLPLODU�SDWWHUQ�FDQ�EH�VHHQ�LQ�FRQQHFWLRQ�ZLWK�WKH�OHYHO�RI�GHYHORSPHQW��)LUVWO\��QHDUO\�
WKH�VDPH�FRXUVH�FRXOG�EH�REVHUYHG�LQ�HYHU\�FRXQWU\�EXW�QRW�LQ�WKH�VDPH�WLPH��6HFRQGO\��FRXQWULHV�GLYLGHG�
LQWR�JURXSV�ZKHUH�GLIIHUHQW�GHYHORSPHQW�WHQGHQFLHV�DQG�VSHHGV�FDQ�EH�VHHQ���

7KLV�VWXG\�IRFXVHV�RQ�ILQGLQJ�FRKHUHQFH�EHWZHHQ�WKH�OHYHO�RI�GHYHORSPHQW�DQG�WKH�VKDUH�RI�*'3�
DQG�HPSOR\PHQW�DPRQJ�LQGXVWULHV��%\�REVHUYLQJ�WKLV�FKDQJLQJ�SURFHVV��WKH�PDLQ�TXHVWLRQV�DUH�����:KDW�
NLQG�RI�VWHSV�UHTXLUHG"�����:KHQ�WKHVH�FKDQJHV�KDG�KDSSHQHG�LQ�GLIIHUHQW�FRXQWULHV"�����+RZ�ORQJ�GLG�
WKLV�WUDQVIRUPDWLRQ�WDNH"�����:K\�WKH�FHQWUDO�HDVWHUQ�FRXQWULHV�FUHDWHG�D�XQLTXH�GHYHORSPHQW�ZD\"�����
,Q� WKHVH� FRXQWULHV� WKH�*'3� JURZWK� LV�PXFK� KLJKHU� WKDQ� LQ� WKH�(8� DYHUDJH�� LV� LW� HQRXJK� WR� KHOS� WKLV�
SURFHVV�WR�UHDFK�WKH�(8�OHYHO�DV�VRRQ�DV�SRVVLEOH"�����$QG�ZKHWKHU�WKH�XQKHDOWK\�GHYHORSPHQW�SDWK�ZLOO�
EH� HIIHFWLYH� HQRXJK� LQ� WKH� IXWXUH� WR� VSHHG� XS� WKH� FORVLQJ� SURFHGXUH� ZLWKRXW� FDXVLQJ� PRUH� VWUXFWXUDO�
SUREOHPV�ODWHU"��

$� VWDWLVWLFDO� SURJUDP� QDPHG� 6366� ZDV� XVHG� WR� FUHDWH� WKUHH� GLPHQVLRQ� ILJXUHV�� VKRZLQJ� WKH�
SRVWSRQHPHQW�DQG�FKDQJLQJ�LQ�WKH�HFRQRPLF�GHYHORSPHQW�DPRQJ�FRXQWULHV�LQ�WKH�ODVW�FHQWXU\��

.H\�ZRUGV��(FRQRPLF�*URZWK��$JUDULDQ�VHFWRU��(8�FDQGLGDWH�FRXQWULHV��6KDUH�RI�*'3�
�






�
�

6WDWHV�RI�'HYHORSPHQW�$OWKRXJK� WKH� UROH� RI� DJULFXOWXUH� LV� UHGXFLQJ�� ZKLFK� LV� WKH� QDWXUDO� FRQVHTXHQFH� RI� WKH� VRFLDO� DQG�
HFRQRPLFDO�GHYHORSPHQW��LW�VWLOO�UHPDLQV�RQH�RI�WKH�VLJQLILFDQW�VHFWRUV�RI�WKH�HFRQRP\�IRU�WKH�(DVWHUQ�
(XURSHDQ�&RXQWULHV��%XW�LW�LV�DOVR�WKH�NH\�VHFWRU�IRU�HYHU\�GHYHORSHG�FRXQWU\��
,W�LV�LPSRUWDQW�WR�REVHUYH�WKH�FKDQJHV�ZLWKLQ�VHFWRUV��ZKDW�NLQG�RI�VWHSV�UHTXLUHG�DQG�ZKHQ�WKHVH�FKDQJHV�
KDG�KDSSHQHG�DQG�KRZ�ORQJ�ZLOO�WKH�WUDQVIRUPDWLRQ�WDNH"��
$QDO\]LQJ�WKHVH�TXHVWLRQV�WKH�VKDUH�RI�*'3�DQG�HPSOR\PHQW�ZHUH�XVHG�DV�LQGLFDWRUV���
�
%XW�ULJKW�EHIRUH�WKH�REVHUYDWLRQ�WKH�QDWLRQDO�VWDQGDUG�VHSDUDWLRQ�RI�WKH�HFRQRP\�FDQ�EH�FODULILHG��%HVLGH�
FURSV�DQG�OLYHVWRFN��KXQWLQJ��IRUHVWU\�DQG�ILVKLQJ�DOVR�EHORQJV�WR�WKH�VHFWRU�RI�DJULFXOWXUH��ZKLOH�LQGXVWU\�
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FRQVLVWV�PLQLQJ��IRRG�LQGXVWU\��FRQVWUXFWLRQV��HFW��7KH�WKLUG�VHFWRU�LQFOXGHV�WUDQVSRUW��VHUYLFHV��ILQDQFLDO�
DFWLYLWLHV��WHOHFRPPXQLFDWLRQ��VWDWH�VHUYLFHV��HFW���
�
,Q� WKH� WUDQVIRUPDWLRQ� SURFHVV� RI� DQ� HFRQRP\�� WKH� SUHGRPLQDQFH� RI� WKH� DJULFXOWXUH� LV� RQH� RI� WKH�
VLJQLILFDQW�VLJQ�ULJKW�EHIRUH�WKH�HFRQRPLFDO�GHYHORSPHQW�GXH�WR�WKH�IDFW�WKDW�WKH�GHYHORSPHQW�OHDYHV�LWV�
SURIRXQG�PDUNV� RQ� WKH� DJUDULDQ� VHFWRU�� ,W� FDQ� EH� VHHQ� LQ� WKH� IROORZLQJ� FRPSDULVRQ� LQFOXGHV� GLIIHUHQW�
³VWDWHV� RI� GHYHORSPHQW´� E\� ,KULQJ� DQG� .RUQDL�� ZKLFK� LQGLFDWHV� WKH� SURFHVV� RI� WKH� HFRQRPLFDO�
GHYHORSPHQW���
�
��� 7KH�QXPEHU�RI�WRWDO�SRSXODWLRQ�VWDUWV�WR�UHGXFH�LQ�D�GHYHORSHG�FRXQWU\���
��� 7KHVH�GHFUHDVHV�DOVR�FDQ�REVHUYH�LQ�WKH�DJUDULDQ�VHFWRU�EXW�QRW�DV�UDSLG��RWKHUZLVH��LW�LV�VORZLQJ�DV�

DSSURDFKLQJ� WKH� QHHG� RI� PLQLPDO� WHFKQLFDO� UHTXLUHPHQWV� �DURXQG� �� �� RI� WRWDO� HPSOR\PHQW��� 7R�
FRPSDUH�ZLWK�DQ�XQGHYHORSHG�FRXQWU\��ERWK�QXPEHUV�DUH�VWLOO�LQFUHDVLQJ��

��� 7KH� QXPEHU� RI� FRUSRUDWLRQV� UHGXFLQJ��ZKLOH� WKH� XVHG� ODQG� DQG� LQIUDVWUXFWXUH� SHU� RQH� FRUSRUDWLRQ�
EHFRPLQJ�ODUJHU��ZKLFK�VKRZV�WKH�SDWWHUQ�RI�LQWHJUDWLRQ�ZKHQ�WKH�HIILFLHQF\�DQG�LQFRPH�LV�JURZLQJ��
,Q�DQ�XQGHYHORSHG�FRXQWU\��ERWK�FKDQJHV�KDSSHQ�LQYHUVH���

��� 7KH�GLUHFWLRQ� OLQH�RI�GHYHORSPHQW�VSUHDGLQJ�WKH� LQWHQVLYH�XVH�RI�FDSLWDO��VDYLQJ� ODERU�ZRUNHUV�DQG�
LQVWUXPHQWV�ZKLOH�WKH�XQGHYHORSHG�FRXQWULHV�GHYHORSLQJ�LQWHQVLYH�XVH�RI�PDQXDO�ZRUNHUV��

��� %\� LQFUHDVLQJ� WKH� LQFRPH�� WKH� GHPDQG� RI� DJUDULDQ� SURGXFWV� LQFUHDVLQJ� �QRW� OLQHDUO\�� EXW� PRUH�
FKDQJHV�FDQ�REVHUYH�ZLWKLQ�WKH�VWUXFWXUH�RI�SURGXFWV�IRUZDUG�WR�WKH�KLJKHU�DGGHG�RQHV��

�
&RQVHTXHQWO\��VLPLODU�RFFXUUHQFHV�VHHP�WR�EH�KDSSHQHG�LQ�WKH�ZRUOG�RI�HFRQRP\��%XW�WR�NQRZ�H[DFWO\�
WKH�UHDVRQV�RI�FKDQJHV��GHHSHU�UHVHDUFK�LV�QHHGHG��
$JULFXOWXUH�YHUVXV�,QGXVWU\��7KH�VKDUH�RI�WKH�WKUHH�VHFWRUV�KDG�FKDQJHG�VLJQLILFDQWO\�GXULQJ�WKH��� 6 7 �FHQWXU\��PRUHRYHU��WKLV�FKDQJHV�
ZHUH�VSHFWDFXODU�LQ�FRQQHFWLRQ�ZLWK�LQGXVWU\�DQG�DJULFXOWXUH���
,Q� D� ORQJHU� SHULRG� WKH� JHQHUDO� WHQGHQF\� LV� WKDW� WKH� *'3� VKDUH� RI� WKH� DJUDULDQ� VHFWRU� LV� UHGXFLQJ�
VLJQLILFDQWO\��7KH�VDPH�KDSSHQV�LQ�FDVH�RI�WKH�VKDUH�RI�HPSOR\PHQW�EXW�WKH�GHFOLQH�LV�QRW�DV�KXJH��7KH�
UHDVRQ� IRU� WKHVH� VORZHU� FKDQJHV� UHIOHFWV� WKDW� WKH� SURGXFWLYLW\� RI� DJULFXOWXUH� LQFUHDVHG� VORZHU� WKDQ� WKH�
DYHUDJH�QDWLRQDO�SURGXFWLYLW\�LQ�WKH�ODVW�WZR�FHQWXULHV���
,Q�PRVW�RI�GHYHORSHG�FRXQWULHV�WKH�*'3�VKDUH�RI�WKH�DJUDULDQ�VHFWRU�LV�EHORZ���SHUFHQW��EXW�LQ�D�PLGGOH�
GHYHORSHG�FRXQWU\�LW�LV�OHVV�WKDQ����SHUFHQW���
�
'XH�WR�WKH�GHYHORSPHQW�WKH�GHFOLQHG�LPSRUWDQFH�RI�DJULFXOWXUH�HQVXUHV�DV�QHFHVVDULO\��7KLV�WHQGHQF\�KDV�
PRUH�UHDVRQV��ILUVWO\��WKH�GLIIHUHQW�ZD\�RI�GHYHORSPHQW�LQ�WKH�LQGXVWULHV��VHFRQGO\��WKH�GLIIHUHQW�UHDFWLRQ�
WLPH�RI�VHFWRUV�IRU�WKH�FKDQJHG�FLUFXPVWDQFHV��WKLUGO\�DQG�PRVWO\��WKH�QHHG�IRU�DJUDULDQ�SURGXFWV�IXOILOO�
PRUH�UDSLGO\�LQ�D�KLJKHU�GHYHORSHG�FRXQWU\�WKDQ�WKH�QRQ�DJUDULDQ�RQHV���
,Q�WKH�SURFHVV�RI�HFRQRPLFDO�JURZWK��WKH�VKDUH�RI�LQGXVWU\�IROORZV�UHJXODU�ZD\�DW�H[SHQVHV�RI�DJULFXOWXUH�
XQWLO� UHDFKLQJ� UHODWLYHO\� KLJK� OHYHO� RI� HFRQRPLFDO� GHYHORSPHQW��2QH� LPSRUWDQW� FRQGLWLRQ� RI� WKH� UDSLG�
HFRQRPLFDO� JURZWK� LV� WKH� G\QDPLFDO� LQFUHDVHV� RI� WKH� SURGXFWLYLW\� RI� DJULFXOWXUH�� PRUHRYHU�� D� TXLFN�
VWUXFWXUDO� FKDQJHV� D� IDYRU� IRU� WKH� LQGXVWU\� FRXOG� UHVXOW� IDVWHU� WHPSRUDU\� SURGXFWLYLW\� LQ� WKH� DJUDULDQ�
VHFWRU�WKDQ�LQ�WKH�LQGXVWU\��(OVH��WKH�SURFHVV�RI�JURZWK�FRXOG�JHW�VWXFN���
(YLGHQWO\��PRVW�RI�LQVWUXPHQWV��PDFKLQHV��VHHGV��DUWLILFLDO�IHUWLOL]HU��FKHPLFDOV��HFW��XVHG�E\�WKH�DJUDULDQ�
VHFWRU�KDYH�LQGXVWULDO�RULJLQ�DQG�WKH�GHYHORSPHQW�RI�WKHVH�DOVR�EHORQJ�WR�WKDW�VHFWRU��7KDQNV�WR�WDNH�RYHU�
WKHVH�DVVHWV�� WKH\�FDQ�KHOS� WR� LPSURYH�DJULFXOWXUH�ZKLOH�LQYHUVHO\�� WKH�DJUDULDQ�VHFWRU�KDUGO\�JLYHV�DQ\�
WHFKQLTXH�WR�WKH�LQGXVWU\���
�
,QGXVWU\�YHUVXV�7KLUG�6HFWRU��$IWHU�WKH�6HFRQG�:RUOG�:DU��LQ�D�GHYHORSHG�FRXQWU\�WKH�LPSRUWDQFH�RI�WKH�7KLUG�6HFWRU�ZDV�LQFUHDVHG�
VLJQLILFDQWO\�GXH�WR�WKH�IDFW�WKDW�PRUH�DQG�PRUH�HPSOR\HHV�PRYHG�WR�ZRUN�LQ�LW�IURP�WKH�,QGXVWU\��$V�IRU�
WKH�FRQVHTXHQFH�� WKH�LPSRUWDQFH�RI� WKH�)LUVW�6HFWRU�ZDV�GHFUHDVHG�D�IDYRXUHG�WR� WKH�RWKHU�WZR��LQ� WZR�
VWHSV���%XW�DIWHU�D�ZKLOH�WKH�,QGXVWU\�ZDV�WKH�RQH�ZKLFK�JDYH�WKH�HPSOR\HHV�IRU�WKH�7KLUG�6HFWRU��ZKLFK�
ZDV� WKH� HIIHFW� RI� WKH� FKDQJLQJ�ZLWKLQ� WKH� ,QGXVWU\� LQ� WKH� ��¶V�� 7KH� UROH� RI� WKH� ,QGXVWU\� EHFDPH� OHVV�
LPSRUWDQW�DQG�DGGHG�OHVV�WR�WKH�WRWDO�*'3���
7KH� KLJKHU� LV� WKH� *'3� SHU� SHUVRQ� LQ� D� FRXQWU\�� WKH� KLJKHU� LV� WKH� UDWH� RI� QRQ�DJUDULDQ� DQG� LQGXVWU\�
ZRUNHUV��6KDUH�LQ�JURVV�GRPHVWLF�RXWSXW��LQYHVWPHQW��H[SRUWV��HPSOR\PHQW�DOO�VXIIHU�GLPLQXWLRQ��
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6WUXFWXUDO�FKDQJHV�LQ�WKH�HFRQRP\�7KHUH�LV�GLIIHUHQW�VWUXFWXUDO�GHYHORSPHQW�LQVLGH�D�FRXQWU\�GXH�WR�WKH�XQOLNH�HFRQRPLF�VLWXDWLRQ�VR�LW�GRHV�
QRW�ZRUWK�FUHDWLQJ�DQ�DYHUDJH�LQGLFDWRU��%XW�WR�GUDZ�WKH�WHQGHQF\�RI�VWUXFWXUDO�FKDQJHV�RI�FRXQWULHV��WKH�
SRVWSRQHPHQW�FDQ�EH�REVHUYHG���
'XULQJ�WKH�ODVW�FHQWXU\�WKHVH�FKDQJHV�KDG�KDSSHQHG�LQ�D�GLIIHUHQW�PDQQHU�VR�RQO\�WKH�WKUHH�VLJQLILFDQW�
SHULRGV�ZLOO�EH�REVHUYHG�LQ�WKLV�UHVHDUFK���

��� 7KH�FKDQJHV�LQ�WKH���¶�DQG�HDUO\���¶V�
��� 7KH�FKDQJHV�LQ�WKH���¶V�LQ�WKH�(DVWHUQ�(XURSHDQ�FRXQWULHV��
��� 7KH�FKDQJHV�LQ�WKH�SHULRG�RI�WKH�5HFHVVLRQ�DW�WKH�HQG�RI�WKH�FHQWXU\�

�
6WUXFWXUDO�FKDQJHV�LQ�WKH�:RUOG�XQWLO�WKH�PLGGOH���¶V�,Q� WKH� �� 6 7 � DQG� �� 6 7 � FHQWXU\�� WKH�(FRQRPLFV�*URZWK�ZDV� EHORZ� �� SHUFHQW��+RZHYHU�� LQ� WKH� IROORZLQJ�
FHQWXU\�DQG�DOVR�LQ�WKH�EHJLQQLQJ�RI�WKH��� 6 7 ��WKLV�LQGLFDWRU�ZDV�����SHUFHQW���
,Q�WKH�ODVW�FHQWXU\��VSHFWDFXODU�FKDQJHV�KDG�KDSSHQHG�ZKLFK�ZHUH�EDVHG�RQ�WKH�QHZ�WHFKQRORJLHV��QHZ�
UHVRXUFHV�DQG�ODWHU�WKH�LQFUHGLEOH�GHYHORSPHQW�ZLWK�DQG�LQ�WKH�LQIRUPDWLFV���
%XW� WKH� KXJH� FKDQJLQJ� KDG� KDSSHQHG� DIWHU� WKH� 6HFRQG�:RUOG�:DU�� ZKHQ� FRXQWULHV� LQ� (XURSH� �LQ� D�
GLIIHUHQW�PDQQHU��VWDUWHG�WR�UHEXLOG�LW¶V�LQGXVWU\�DQG�WULHG�WR�VHWWOH�GRZQ�DV�VHOI�VXSSRUWLQJ��%XW�ZKLOH�LQ�
(DVWHUQ�(XURSH�� LQ� WKH���¶V�� WKLV�JURZWK�PDLQO\�EDVHG�RQ� WKH�DPRXQW�RI� FDSLWDO� DQG� ODERXU�ZRUN� �DQG�
UHDFKHG�PRUH� WKDQ� �� SHUFHQW� RI� *'3� JURZWK�� XQWLO� LQ� WKH�:HVWHUQ� FRXQWULHV� JURZLQJ� QXPEHU� RI� WKH�
(FRQRPLF�*URZWK� �DURXQG���SHUFHQW�EXW� UHPDLQHG�VWHDG\��SULPDU\�EDVHG�RQ� WKH� LQFUHDVLQJ�ZLWKLQ� WKH�
SURGXFWLYLW\���
�
*HQHUDOO\��LQ�WKH�SHULRG�RI�����������DQRWKHU�VWUXFWXUDO�FKDQJHV�FRXOG�EH�REVHUYHG��WKH�LQFUHDVLQJ�RI�WKH�
(FRQRPLF�*URZWK�QR�PRUH�EDVHG�RQ�WKH�QHZO\�GLVFRYHUHG�QDWXUDO�UHVRXUFHV�RU�WKH�JURZLQJ�DPRXQW�RI�
LQYHVWPHQWV� EXW� RQ� WKH� QHZ� WHFKQRORJLHV� DQG� LQIRUPDWLFV��+RZHYHU�� WKLV� SURGXFHG� QHZ� OLPLWV� IRU� WKH�
JURZWK��LQ�WKH�PLGGOH�RI�WKH���¶V��WKH�DPRXQW�RI�XQVROG�SURGXFWV�UHIOHFWV�RQ�QHZ�SUREOHPV���
�
7KH�VWUXFWXUDO�FKDQJHV� LQ� WKH���¶V�KDG� IXQGDPHQWDO�HIIHFWV�IRU� WKH�IROORZLQJ�SDWK�RI� WKH�GHYHORSPHQW��
1HYHUWKHOHVV��LQ�WKLV�SHULRG�WKH�GHYHORSHG�FRXQWULHV�UHDFKHG�WKH�³ILQDO�GHYHORSPHQW�VWDWH´�ZKLOH�LQ�WKH�
(DVWHUQ�FRXQWULHV�RQO\�WKH�SUHYLRXV�RQH��
�
,Q�WDEOH����WKH�FKDQJHV�LQ�WKLV�SHULRG�FDQ�EH�REVHUYHG�ZLWK�VHYHUDO�NH\�LQGLFDWRUV�IURP�GLIIHUHQW�FRXQWULHV���
�

7DEOH����6HYHUDO�FRXQWULHV�*'3�VKDUHV�ZLWKLQ�WKH�WKUHH�VHFWRUV�EHWZHHQ����������
$JULFXOWXUH� ,QGXVWU\� 7KLUG�6HFWRU��� ����� ����� ����� ����� ����� ����� ����� ����� �����

0RUH�GHYHORSHG�
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:HVWHUQ�
*HUPDQ\�

�� �� �� ��� ��� ��� ��� ��� ���
)UDQFH� �� �� �� ��� ��� ��� ��� ��� ���
1HWKHUODQGV� �� �� �� ��� ��� ��� ��� ��� ���
$XVWULD� ��� �� �� ��� ��� ��� ��� ��� ���
,WDO\� ��� �� �� ��� ��� ��� ��� ��� ���
6SDLQ� ��� ��� �� ��� ��� ��� ��� ��� ���
*UHHFH� ��� ��� ��� ��� ��� ��� ��� ��� ���

(DVWHUQ�
FRXQWULHV�

� � � � � � � � �
(DVWHUQ�
*HUPDQ\�

��� ��� ��� ��� ��� ��� ��� ��� ���
&]HFKRVORYDNLD� ��� ��� ��� ��� ��� ��� ��� ��� ���
6RYLHW�8QLRQ� ��� ��� ��� ��� ��� ��� ��� ��� ���

+XQJDU\� ��� ��� ��� ��� ��� ��� ��� ��� ���
3RODQG� ��� ��� ��� ��� ��� ��� ��� ��� ���



� ��

%XOJDULD� ��� ��� ��� ��� ��� ��� ��� ��� ���
5RPDQLD� ��� ��� ��� ��� ��� ��� ��� ��� ���
2WKHU�FRXQWULHV� � � � � � � � � �
86$� �� �� �� ��� ��� ��� ��� ��� ���
%UDVLOLD� ��� ��� ��� ��� ��� ��� ��� ��� ���
6RXWK�.RUHD� ��� ��� ��� ��� ��� ��� ��� ��� ���
,QGLD� ��� ��� ��� ��� ��� ��� ��� ��� ���
6RXUFHV��81�6WDWLVWLFDO�<HDUERRN��������������
�
,Q�WKH�:HVWHUQ�(XURSHDQ�FRXQWULHV��WKH�UROH�RI�WKH�7KLUG�6HFWRU�WRRN�VKDSH�LQ�WKH���¶V�DQG�IRU�WKH���¶V��LW�
KDG�DOUHDG\�UHSUHVHQWHG�DURXQG����SHUFHQW�RI�WKH�*'3��ZKLOH�WKHVH�WLPHV�LQ�WKH�(DVWHUQ�FRXQWULHV��LW�KDG�
OHVV�LPSRUWDQFH��EHORZ����SHUFHQW��7KLV�DUHD�ZRXOG�KDYH�UHDFKHG�WKLV�SURSRUWLRQ�RQO\�LQ�WKH���¶V��6R�WKH�
EDFNORJ�ZDV�DERXW����\HDUV�DW�WKDW�WLPH���
$� SHULRG� FKDQJHV� ZDV� VHQVLEOH� LQ� WKH� SURFHVV� RI� HFRQRPLFDO� GHYHORSPHQW� LQ� WKH� HDUO\� ��¶V� ZKLFK�
HIIHFWHG�EDVLFDOO\�WKH�ZD\�RI�IXUWKHU�LPSURYHPHQW�LQ�WKH�IROORZLQJ�SDUW�RI�WKH�ODVW�FHQWXU\��7KH�HFRQRPLF�
FKDQJHV� DOVR� LQIOXHQFH� WKH� GHYHORSHG� FRXQWULHV� EXW� QRW� LQ� WKH� VDPH�ZD\�� $W� WKLV� WLPH� WKH� GHYHORSHG�
FRXQWULHV� KDG� DOUHDG\� UHDFKHG� WKH� ³ODVW� VWDWH� RI� GHYHORSPHQW´� LQ� FRQQHFWLRQ� ZLWK� WKH� VWUXFWXUH� RI�
HFRQRP\��PHDQZKLOH�LQ�WKH�PLGGOH�GHYHORSHG�FRXQWULHV�WKLV�ODVW�SHULRG�KDG�MXVW�VWDUWHG��,Q�WKH���¶V���

¾� ,Q�D�GHYHORSHG�FRXQWU\��WKH�RYHUZHLJKW�RI�WKH�WKLUG�VHFWRU�LQFUHDVHG�GRPLQDQWO\��ERWK�*'3�DQG�
HPSOR\PHQW�LV�RYHU������FDQ�EH�VHHQ��

¾� ,Q�D�PLGGOH�GHYHORSHG�FRXQWU\��WKHVH�VDPH�LQGLFDWRUV�DUH�DURXQG������
¾� ,Q� WKH� FHQWUDO�HDVWHUQ� FRXQWULHV�� LW� ZDV� RQO\� ���� DW� WKLV� WLPH� DQG� IURP� WKH� ��¶V�� KDUGO\� DQ\�

FKDQJHV�KDG�KDSSHQHG�WRZDUG�WR�WKH�7KLUG�6HFWRU��
�
%\�REVHUYLQJ�GDWD�LW�FDQ�EH�VHHQ�WKDW�LQ�WKH���¶V�LQ�WKH�(DVWHUQ�FRXQWULHV�WKH�UROH�RI�WKH�,QGXVWU\�VWDUWHG�WR�
UHGXFH� RU� DW� OHDVW� WKH� LQFUHDVLQJ� RI� LW� VWDUWHG� WR� VORZ� EXW� VWLOO� WKH� IOXFWXDWLRQ� EHWZHHQ� WKH� DJULFXOWXUH�
LQGXVWU\� KDG� KDSSHQHG�� :KLOH� LQ� ,QGLD�� WKH� WUDQVIRUPDWLRQ� KDG� MXVW� VWDUWHG� DW� WKLV� WLPH� DQG� VWLOO� WKH�
DJUDULDQ�VHFWRU�SOD\HG�WKH�PRVW�LPSRUWDQW�SDUW�RI�WKH�HFRQRP\�ZLWK�PRUH�WKDQ����SHUFHQW�RI�WKH�*'3���
�

7DEOH����6KDUH�RI�HPSOR\PHQW�LQ�VHYHUDO�FRXQWULHV�ZLWKLQ�WKH�WKUHH�VHFWRUV�EHWZHHQ����������
$JULFXOWXUH� ,QGXVWU\� 7KLUG�6HFWRU��� ����� ����� ����� ����� ����� ����� ����� ����� �����
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*HUPDQ\�
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2WKHU�&RXQWULHV� � � � � � � � � �
86$� �� �� �� ��� ��� ��� ��� ��� ���

%UDVLOLD� ��� ��� ��� ��� ��� ��� ��� ��� ���
6RXWK�.RUHD� ��� ��� ��� �� ��� ��� ��� ��� ���

����QR�GDWD�DYDLODEOH�
6RXUFH��81�6WDWLVWLFDO�<HDUERRN��������������
�
7KH�VDPH�VWUXFWXUH�DQG�SURFHVV�FDQ�EH�VHHQ�LQ�FDVH�RI�REVHUYLQJ�GDWD�RI�WKH�VKDUH�RI�HPSOR\PHQW�LQ�WKH�
WKUHH� VHFWRUV� LQ� WKH� VDPH� SHULRG�� $JDLQ� WKH� 7KLUG� 6HFWRU� KDG� WKH� PRUH� HPSOR\HHV� LQ� WKH� GHYHORSHG�
FRXQWULHV��7DEOH�������
�
$V�LW�FDQ�EH�VHHQ�WKH�UDWH�RI�HPSOR\PHQW�LQ�WKH�DJUDULDQ�VHFWRU�LV��QHDUO\��DOZD\V�KLJKHU�WKDQ�WKH�UDWH�RI�
*'3�LQ� WKH�VDPH�VHFWRU��ZKLFK�LV�WKH�QDWXUDO�FRQVHTXHQFH�RI�WKH�ORZHU�SURGXFWLYLW\� LQ� WKH�DJULFXOWXUH��
�2QO\� LQ� WKH� PRVW� GHYHORSHG� FRXQWU\� LW� LV� QRW� WUXH�� EXW� WKH� GLIIHUHQFH� LV� PDLQO\� ��� EHWZHHQ� WKHP���
+RZHYHU��LI�WKH�GLIIHUHQFH�EHWZHHQ�WKHVH�WZR�LQGLFDWRUV�LV�UHODWLYHO\�VLJQLILFDQW�LW�PHDQV�WKDW�FRQFHDOHG�
XQHPSOR\PHQW�VKRXOG�EH�H[LVWHG�LQ�LW��7KDW�LV�WKH�FDVH�LQ�WKH�(DVWHUQ�(XURSHDQ�FRXQWULHV���
$ERXW� WKH�PLGGOH� GHYHORSHG� FRXQWULHV� WKH� VDPH� WHQGHQF\� FDQ�EH� VHHQ�� WKH� UDWH� RI� HPSOR\PHQW� LQ� WKH�
DJUDULDQ�VHFWRU�FRQVLVWV�DQG�VFUHHQV�XQHPSOR\PHQW�ZLWKLQ�WKH�DJULFXOWXUH��7KLV�EDVH��DQG�PRUHRYHU��WKH�
IOXFWXDWLRQ�RI�LW��ZLOO�EH�WKH�NH\�RI�WKH�GHYHORSPHQW�LQ�WKH�IXWXUH���
�
$QRWKHU� LQWHUHVWLQJ� IDFWRU� FDQ� EH� REVHUYHG� LQ� WKH� (DVWHUQ� (XURSHDQ� FRXQWULHV�� LQ� WKH� HDUO\� ��¶V�� QHZ�
WHQGHQF\�KDG� VOLJKWO\� VWDUWHG��7KH� LQFUHDVLQJ� RI� WKH�7KLUG�6HFWRU�ZDV� VXSSRUWHG� E\� QRW� RQO\� IURP� WKH�
,QGXVWU\�EXW�DOVR�IURP�WKH�$JUDULDQ�6HFWRU�DW�WKH�VDPH�WLPH��EXW�QRW�GRPLQDQWO\��:KLFK�PHDQV�WKDW�RQH�
RULJLQDO�VWHS�LV�PLVVLQJ��WKH�IOXFWXDWLRQ�IURP�WKH�DJULFXOWXUH�WR�WKH�LQGXVWU\��ZKLFK�QRW�KHDOWK\�VWUXFWXUDO�
FKDQJHV�DFFHOHUDWHG�LQ�WKH�HDUO\���¶V�DQG�ZRXOG��DQG�VWLOO�ZLOO��FDXVH�PRUH�SUREOHPV�ODWHU���
�
6WUXFWXUDO�FKDQJHV�LQ�WKH���¶V�0RVW�RI�WKH�(DVWHUQ�(XURSHDQ�FRXQWU\�VWHSSHG�LQWR�WKH�SDWK�RI�LQWHQVLYH�DQG�G\QDPLF�HFRQRPLF�JURZWK�
LQ�WKH���¶��ZKLFK�EDVHG�RQ�WKH�LQGXVWULDO�GHYHORSPHQW���
%XW� DIWHU� WKH� HDUO\� ��¶V�ZKHQ� WKH� SROLWLFDO� FKDQJHV� KDG� KXJH� LPSDFW� WR� WKH�ZKROH� HFRQRP\� D� XQLTXH�
GHYHORSPHQW�ZD\�FDQ�EH�QRWLFHG�LQ�WKLV�UHJLRQ��7KH�UHGXFLQJ�RI�DJUDULDQ�DQG�LQGXVWULDO�VHFWRU�KDSSHQ�LQ�
WKH�VDPH�WLPH�WRZDUG�WR�WKH�WKLUG�VHFWRU�DQG�WKH�PDLQ�SUREOHP�ZDV�WKDW�LW�KDSSHQHG��DQG�LQ�VRPH�SODFHV�
VWLOO� KDSSHQV�� WRR� TXLFNO\�� 7KLV� FDXVHV� XQKHDOWK\� GHYHORSPHQW� SDWWHUQ� EHFDXVH� WKH� UHGXFLQJ� RI� WKH�
DJUDULDQ� VHFWRU� LV� D� QDWXUDO� HIIHFW� RI� WKH� GHYHORSPHQW�� ZKLFK� PXVW� QRW� VHSDUDWH� IURP� WKH� LQGXVWULDO�
VXSSRUW��7KH�QRUPDO�SURFHVV�RI�WKHVH�FKDQJHV�LV�WKDW�GXH�WR�QHZ�WHFKQRORJLHV��OHVV�PDQXDO�ZRUNHUV�DUH�
QHHGHG� LQ� WKH� DJULFXOWXUH� EHFDXVH� PDFKLQHV� FDQ� UHSODFH� WKHP�� 7KH� IUHH� ZRUNHUV� FDQ� ILQG� MRE� LQ� WKH�
LQGXVWULDO� VHFWRU��%XW�QRW� LQ�FDVH�RI� WKHVH�(DVWHUQ�(XURSHDQ�FRXQWULHV��/DWHU�� LQ� WKH�QH[W� VWHS��DV�PRUH�
LQFRPH� LV�GLVSRVDO� IRU� WKH�SRSXODWLRQ�� WKH� WKLUG�VHFWRU� VWDUWV� WR�JDLQ�JURXQG�DQG� WKH�HPSOR\HUV�VWDUW� WR�
PRYH�WKHUH��7KLV�VFHQDULR�UHZURWH�LQ�WKLV�UHJLRQ�DV�RQH�VWHS�LV�PLVVLQJ���
�
0HDQZKLOH� LQ� WKH���¶V�WKH� ODJ�RI� WKHVH�FRXQWULHV� ORRNHG�WR�EH�UHGXFHG��%XW� WKLV�SURFHVV�FRXOG�EH�VHHQ�
XQWLO�WKH�HDUO\���¶V�DQG�WKH�GHYHORSPHQW�VWRSSHG�RU�WXUQHG�LQWR�QHJDWLYH��7KDQNV�WR�WKDW��WKH�ODJ�EHFDPH�
ELJJHU�WKDQ�LW�ZDV��DFFRUGLQJ�WR�H[SHUWV�QRZ�LW�LV�PRUH�WKDQ����\HDUV���
�
)XUWKHUPRUH��WZR�FRXQWULHV�ZHUH�REVHUYHG�PRUH�GHWDLOHG�LQ�WKLV�SHULRG��+XQJDU\�DQG�5RPDQLD�LQ�RUGHU�WR�
VHH�WKH�GLIIHUHQFHV�DQG�WKH�EDFNORJ�EHWZHHQ�WKHP��7DEOH������
�

7DEOH����*'3�LQ�WKH�DJUDULDQ�VHFWRU�LQ�+XQJDU\�DQG�5RPDQLD�LQ�WKH���¶V�
� ����� ����� ����� �����

+XQJDU\� ����� ���� ���� ����
5RPDQLD� ����� ����� ����� �����

6RXUFH��$JULFXOWXUH�<HDUERRN�������
�
$FFRUGLQJ� WR� WKH� GDWD� LW� FDQ� EH� VHHQ� WKDW� WKH� VWUXFWXUDO� FKDQJHV� VWDUWHG� ODWHU� LQ� FDVH� RI�5RPDQLD� DQG�
PRUHRYHU�� LW� ORRNV� WR�EH� VORZHU� WKDQ� LQ�+XQJDU\��7KH�DJUDULDQ� VHFWRU� VWLOO� SOD\� LPSRUWDQW� UROH� LQ�ERWK�
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FRXQWULHV�EXW�LQ�5RPDQLD�PRUH�FKDQJHV�ZLOO�EH�H[SHFWHG�DQG�VXUHO\�WKH�VKDUH�RI�*'3�ZLOO�VLQN�PRUH��,Q�
+XQJDU\�WKHVH�ILJXUHV�VKRXOG�EH�REVHUYHG�LQ�WKH���¶V�ZKLFK�PHDQV�WKDW�WKH�EDFNORJ�EHWZHHQ�WKHVH�WZR�
FRXQWULHV�LQ�FDVH�RI�WKH�VWUXFWXUDO�FKDQJHV�LV�DURXQG�WHQ�\HDUV��%XW�LQ�5RPDQLD��LW�LV�IDYRXUDEOH�WKDW�WKH�
FKDQJLQJ�SURFHVV�LV�ORRNV�WR�EH�VORZHU�DQG�ZLWKRXW�RQH�PLVVLQJ�VWHS��WKH�IOXFWXDWLRQ�IURP�WKH�DJUDULDQ�
VHFWRU�ILUVWO\�WR�WKH�LQGXVWU\�UHDOL]HG���
�
6WUXFWXUDO�FKDQJHV�LQ�WKH�SHULRG�RI�5HFHVVLRQ��7KH� IROORZLQJ� WDEOH� VKRZV� WKH� VWUXFWXUDO� VLWXDWLRQ� LQ� WZR� \HDUV�� ������ ULJKW� EHIRUH� WKH� GHFOLQH� RI� WKH�
ZKROH�HFRQRP\�DQG�������ZKHQ�VRPH�HIIHFWV�FDQ�EH�REVHUYHG���
�
1RZ�WKHVH�FRXQWULHV�RQFH�DJDLQ�PDQDJHG�WR�VWHS�LQWR�WKH�SDWK�RI�HFRQRPLF�JURZWK�DQG�WU\�WR�IDFLOLWDWH�
WKLV�DFFHVVLRQ�SURFHVV��7KH�*'3�JURZWK�LV�WZR�RU�WKUHH�WLPHV�ELJJHU�WKDQ�WKH�(8�DYHUDJH��ZKLFK�QHHGV�
WR�EH�VWDELOL]HG�WR�IXOILOO�WKH�(8�UHTXLUHPHQWV��IRU�H[DPSOH�0DDVWULFW���$GG�WR�WKH�IDFW�WKDW�WKH�GHFOLQH�RI�
WKH�ZKROH�HFRQRP\��ZKLFK�HIIHFW�QRW�RQO\�86$�DQG�(8�EXW�WKH�ZKROH�ZRUOG�DOVR�HIIHFWHG�WKHVH�(DVWHUQ�
FRXQWULHV�EXW�QRW�LQ�WKH�VDPH�YROXPH���
�

7DEOH����6KDUH�RI�*'3�SHU�VHFWRUV�
����� �����
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6RXUFHV��6]DEy��/iV]Oy��6LWXDWLRQ�DIWHU�QHJRWLDWLRQ�RI�(8�DFFHVVLRQ���
�
2EVHUYLQJ�7DEOH����LW�FDQ�EH�VHHQ�WKDW�VWLOO� WKHUH�LV�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WKH�(8�DYHUDJH��DQG�
86$��DQG�WKH�(DVWHUQ�FRXQWULHV�EXW�IDYRUDEOH�GLUHFWLRQ�FDQ�EH�VHHQ�WRZDUG�WR�WKH�VHFRQG�REVHUYHG�\HDU��
ZKLFK�PHDQV�WKDW�WKH�GHFOLQH�GLG�QRW�VWRS�WKH�VWUXFWXUDO�FKDQJHV�EXW�VXUHO\�VORZHG�LW�D�OLWWOH���
�
+RZHYHU��GLIIHUHQFH�PHDQV�ODJ��WKLV�VWUXFWXUH�FRXOG�KDYH�REVHUYHG�LQ�WKH�(8�LQ�WKH�HDUO\���¶V��ZKHQ�WKH�
LQGXVWU\�SOD\HG�WKH�PDLQ�UROH���
2WKHU�GLIIHUHQFHV�FDQ�EH�REVHUYHG�EHWZHHQ�WKH�(8�FDQGLGDWH�FRXQWULHV�DQG�5RPDQLD�DQG�%XOJDULD��ZKHUH�
WKH�ZHLJKW�RI�WKH�DJUDULDQ�VHFWRU�LV�VWLOO�LPSRUWDQW�DQG�VXSSRVHG�WR�EH�WKH�VWUXFWXUDO�FKDQJHV�VWDUWHG�ODWHU��
%XW�LW�GRHV�QRW�PHDQ�WKDW�LW�LV�ZRUVH��DFFRUGLQJ�WR�WKLV�ILJXUHV��WKH�FKDQJLQJ�SURFHVV�LV�VORZHU�DV�LW�ZDV�LQ�
WKH� FDQGLGDWH� &HQWUDO�(XURSHDQ� FRXQWULHV� ZKLFK� PLJKW� HIIHFW� OHVV� SUREOHPV� ODWHU� ZLWKLQ� WKH� DJUDULDQ�
VHFWRU�LQ�WKHVH�WZR�FRXQWULHV���
�
%XW�KRZ�ORQJ�ZLOO�WKLV�SURFHVV�WDNH"�1RZDGD\V�LQ�D�GHYHORSHG�FRXQWU\��WKH�VKDUH�RI�DJUDULDQ�VHFWRU�GRHV�
QRW� VLQN� EHORZ�����EXW� WKDW� LV� DQ� DYHUDJH� QXPEHU�� EDVHG�RQ� WKH� QDWXUDO� HQGRZPHQWV�� IRU� H[DPSOH� LQ�
/X[HPERXUJ� LW� LV�RQO\��������%XW� LQ�PDQ\�FDVHV� LW� LV�KDUG�WR�GLYLGH� WKH�ERUGHUV�RI� WKH�DJUDULDQ�VHFWRU�
ZLWK�RWKHU�LQGXVWULHV�OLNH�IRRG�LQGXVWU\��WUDQVSRUWDWLRQ��SURGXFWLRQ�LQGXVWU\��FDOOHG�DJUREXVLQHVV���ZKLFK�
LV�FRQQHFWHG�ZLWK�DJULFXOWXUH�VWURQJO\��WKH�VKDUH�RI�*'3�DQG�HPSOR\PHQW�FRXOG�UHDFK�������SHUFHQW��6R�
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RYHUDOO��DJUDULDQ�VHFWRU�UHSUHVHQWV�PRUH�IURP�DQ�HFRQRP\�WKDQ�WKH�GDWD�VKRZV��LW�VWLOO�KDV�DQ�LPSRUWDQW�
UROH��
,W� LV� FOHDU� WKDW� LQ� WKHVH� HDVWHUQ� FRXQWULHV� LQ� WKH� ODVW� VL[� RU� PRUH� \HDUV�� VWLOO� WKH� ZLGHQLQJ� DQG�
PRGHUQL]DWLRQ�RI�LQGXVWULDO�FDSDFLWLHV�LV�WKH�OHDGLQJ�SDWK�RI�GHYHORSPHQW��0RUHRYHU��WKH�UHVWUXFWXULQJ�RI�
WKH�³GHVWUR\HG´�DJUDULDQ�VHFWRU�LQ�SDUDOOHO�DOVR�SOD\V�VLJQLILFDQW�HIIHFW���
,Q� WKH� IROORZLQJ�REVHUYDWLRQ� WKH� UHODWLRQ�RI� WKH�(8�FDQGLGDWH�FRXQWULHV�ZDV�DQDO\]HG�DFFRUGLQJ� WR� WKH�
VKDUH�RI�*'3�EDVHG�RQ�WKH�GDWD�RI�WDEOH�RQH��$�VWDWLVWLFDO�SURJUDP�QDPHG�6366�ZDV�XVHG�WR�FUHDWH�WKUHH�
GLPHQVLRQ�ILJXUHV��VKRZLQJ�WKH�HFRQRPLF�GHYHORSPHQW��)LJXUH���DQG������
�

)LJXUH���� � � � � � )LJXUH����
���������6KDUH�RI�*'3�SHU�VHFWRUV�LQ������ � ���6KDUH�RI�*'3�SHU�VHFWRUV�LQ�������
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
6RXUFH��RZQ�FDOFXODWLRQV�
�
,Q������WKH�FRXQWULHV�ORRNHG�QHDUO\�LQ�WKH�VLPLODU�GHYHORSPHQW�VWDWH�DQG�RQO\�/LWKXDQLD��&]HFK�5HSXEOLF��
(VWRQLD�DQG�(8�QRW�EHORQJ�WR�WKH�JURXS��,Q�WKH�%DOWLF�FRXQWULHV�WKHUH�LV�VWLOO�KLJK�DJULFXOWXUH�LQIOXHQFH�
ZKLOH� &]HFK� 5HSXEOLF� LV� UDWKHU� DQ� LQGXVWULDO� W\SH� RI� FRXQWU\� VR� WKH� H[SHFWHG� UHVXOWV� ZDV� JRW�� %XW�
VXUSULVLQJO\�LQ������WKH�GRWV�VSUHDG�PRUH�DQG�UHDO�JURXSV�GLG�QRW�GLYLGH��,W�PHDQV�WKDW�DOWKRXJK�HYHU\�
FRXQWU\�GHYHORSHG��WKH\�IROORZHG�D�GLIIHUHQW�SDWK��'LIIHUHQW�GHYHORSPHQW�WHQGHQFLHV�DQG�VSHHGV�FDQ�EH�
VHHQ���
/DWYLD�PDGH�ELJJHU�MXPS�VXFK�DV�6ORYDNLD��ERWK�RI�WKHP�PRYHG�OHIW�WR�ULJKW�LQ�WKH�ILJXUH��,W�PHDQV�WKDW�
WKH�GLUHFWLRQ�RI�FKDQJHV�KDSSHQHG�RQO\�EHWZHHQ�LQGXVWU\�DQG�WKLUG�VHFWRU��ZKLFK�LV�WKH�ODVW�DQG�KHDOWK\�
VWHS� WR� UHDFK� WKH� GHYHORSHG� VWDWH�� /LWKXDQLD� DQG� (VWRQLD� PRYHG� WRS� WR� WKH� ERWWRP�� WKLV� FKDQJHV�
GHVFULEHV� WKH� ILUVW� VWHS� RI� WKH� GHYHORSPHQW� ZKHQ� WKH� DJUDULDQ� VHFWRU� UHGXFHG� LQ� IDYRU� RI� LQGXVWU\��
0HDQZKLOH�3RODQG�PRYHG�DFURVV�WR�WKH�ERWWRP��FORVHVW�WR�(8���WKLV�UHSUHVHQWV�WKH�XQLTXH�GHYHORSPHQW�
ZD\�ZKHQ�WKH�GLUHFWLRQ�RI�FKDQJHV�KDSSHQV�WRJHWKHU��%RWK�DJULFXOWXUH�DQG�LQGXVWU\�QRXULVKHV� WKH� WKLUG�
VHFWRU�DW�WKH�VDPH�WLPH���
8QPHQWLRQHG� FRXQWULHV� GLG� QRW� FKDQJH� VLJQLILFDQWO\� LQ� WKH� REVHUYLQJ� \HDUV� �WKH\� KDYH� DOUHDG\� EHHQ� D�
OLWWOH�FORVHU� WR�(8��ZKLFK�FDQ�EH�H[SODLQHG�ZLWK� WKH�IDFW� WKDW�DSSURDFKLQJ� WKH�GHYHORSHG�VLWXDWLRQ�� WKH�
FKDQJHV�VORZLQJ�GRZQ��%XW�LW�LV�LPSRUWDQW�WR�QRWH�WKDW�LQ�WKH�PRYLQJ�FRXQWULHV�WKH�*'3�JURZWK�UDWH�ZDV�
PXFK�KLJKHU�WKDQ�WKH�RWKHU�RQHV��ZKLFK�JDYH�WKHP�PRUH�RSSRUWXQLW\�WR�LQIOXHQFH�WKH�FKDQJHV��%XW�ODJ�LV�
VWLOO�WKHUH�LQ�HYHU\�FRXQWU\��
�
6XPPDU\�7KH�*'3�VKDUH�RI�WKH�DJUDULDQ�VHFWRU�GHVFULEHV�WKH�GHYHORSPHQW�OHYHO�RI�D�FRXQWU\��7KH�LGHDO�GDWD�LV�OHVV�
WKDQ���SHUFHQW�EXW�WR�UHDFK�WKDW�WKHUH�LV�D�QDWXUDO�GHYHORSPHQW�SURFHVV���
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)RUPLQJ� DQG� LQFUHDVLQJ� WKH� OHDGLQJ� UROH� RI� WKH� WKLUG� VHFWRU� LQ� D� GHYHORSHG� FRXQWU\� EXW� LW� FRXOG� QRW�
VHSDUDWH� IURP� IRUPDWLRQ�RI�RWKHU� WZR� VHFWRUV��)LUVWO\�� LQGXVWU\� WRRN� VKDSH�DW� FRVW�RI� DJULFXOWXUH� DV� IRU�
QHHGLQJ� KXPDQ� DQG� ILQDQFLDO� UHVRXUFHV� DQG� DIWHU� WKDW�� WKH� LQGXVWU\� JDYH� PRUH� UHVRXUFHV� WR� WKH� WKLUG�
VHFWRU��1HDUO\�VDPH�SDWWHUQ�KDV�KDSSHQHG�LQ�HYHU\�FRXQWU\�EXW�QRW�LQ�WKH�VDPH�WLPH���
'XH� WR� WKH� SROLWLFDO� FKDQJHV� LQ� WKH� HQG� RI� WKH� FHQWXU\�� LQ� WKH� (DVWHUQ� FRXQWULHV� FUHDWHG� DQ� XQLTXH�
GHYHORSPHQW�ZD\��5HGXFLQJ�RI�DJUDULDQ�DQG�LQGXVWULDO�VHFWRU�KDSSHQLQJ�LQ�WKH�VDPH�WLPH�WRZDUG�WR�WKH�
WKLUG�VHFWRU��ZKLFK�LV�QRW�DQ�XQKHDOWK\�GHYHORSPHQW�SDWWHUQ���
,Q� WKHVH� FRXQWULHV� WKH�*'3�JURZWK� LV�PXFK�KLJKHU� WKDQ� LQ� WKH�(8�DYHUDJH��ZKLFK� RQH� KDQG�KHOS� WKLV�
SURFHVV� EXW� QHHGV� WR� EH� VWDELOL]HG� WR� UHDFK� WKH� (8� OHYHO� DV� VRRQ� DV� SRVVLEOH�� 2WKHUZLVH�� LW� LV� VWLOO� D�
TXHVWLRQ�PDUN�ZKHWKHU�WKH�XQKHDOWK\�GHYHORSPHQW�SDWK�ZLOO�EH�HIIHFWLYH�HQRXJK�LQ�WKH�IXWXUH�WR�VSHHG�XS�
WKH� FORVLQJ� SURFHGXUH� DQG� LW� ZLOO� QRW� FDXVH�PRUH� VWUXFWXUDO� SUREOHPV� ODWHU�� )XOILOOLQJ� NH\� GDWD� LV� QRW�
HQRXJK���

�
)URP� WKH� ��¶V�� WKH� LPSRUWDQFH� RI� HIIHFWLYH� DQG� PDLQWHQDQFH� HFRQRPLFV� JURZWK� ZLWKRXW� H[KDXVW� DOO�
QDWXUDO�UHVRXUFHV�RU�GDPDJH�LUUHYHUVLEOH�WKH�VXUIDFHV�LQFUHDVHG�KXJHO\��%XW�ILUVWO\�RQO\�LQ�WKH�GHYHORSHG�
FRXQWU\�WULHG�WR�VROYH�WKHVH�SUREOHPV�EHFDXVH�LQ�(DVWHUQ�(XURSH�WKH�FRXQWULHV�IDFHG�ZLWK�PXFK�VHULRXV�
RQHV��ZKLFK�HIIHFWHG�WKH�GHOD\���
%XW�QRZ��VWHSV�DOVR�UHTXLUHG�IURP�WKH�5HJLRQ�LQ�WKLV�ILOHG��
�

5HIHUHQFHV�
���� %RJQiU��-y]VHI��9LOiJJD]GDViJL�NRUV]DNYiOWiV���3HULRGLFDO�FKDQJH�LQ�WKH�ZRUOG�HFRQRP\��.-.��������

����S������S��
��� (UG V��7LERU��1|YHNHGpVL��WHP��Q|YHNHGpVL�SiO\D���*URZWK�UDWH��JURZWK�SDWK��.-.��%XGDSHVW��������

����S�������S��
��� +DP]D�� (V]WHU� ±�0LVNy��.ULV]WLQD� ±� 6]pNHO\�� (ULND� ±�7yWK�� (U]VpEHW��$]� DJUiUJD]GDViJ� iWDODNXOy�

V]HUHSH�D�YLGpNL�IRJODONR]WDWiVEDQ��N�O|Q|V�WHNLQWHWWHO�D]�(8�FVDWODNR]iVUD���&KDQJHV�LQ�WKH�DJUDULDQ�
VHFWRU�PDLQO\�LQ�FRQQHFWLRQ�ZLWK�WKH�UXUDO�HPSOR\PHQW�DKHDG�RI�WKH�(8�DFFHVVLRQ���$.,,��%XGDSHVW��
������������S��������S��

��� +HJHG V�� 0LNOyV�� $]� LSDU� pV� D� PH] JD]GDViJ� DQ\DJL� NDSFVRODWDL� D� .|]|V� 3LDF� RUV]iJDLEDQ� pV�
KD]iQNEDQ���)LQDQFLDO�LQWHUDFWLRQ�RI�DJULFXOWXUH�DQG�LQGXVWU\�LQ�WKH�&RPPRQ�0DUNHW�LQ�+XQJDU\���
.-.��%XGDSHVW������������S���������S��

��� ,KULJ�� .iURO\�� $� PH] JD]GDViJ� KR]]iMiUXOiVD� D� W NpV� JD]GDViJ� Q|YHNHGpVpKH]�� �&RQWULEXWLRQ� RI�
DJUDULDQ�VHFWRU�IRU�WKH�HFRQRPLF�JURZWK���.-.��%XGDSHVW�����������S������S��������S��

��� .iGiU��%pOD��6]HUNH]HWL�YiOWR]iVRN�D�YLOiJJD]GDViJEDQ���6WUXFWXUDO�FKDQJHV�LQ�WKH�ZRUOG�HFRQRP\���
.-.��%XGDSHVW������������S����������������������S��

��� .DSURQF]DL��,VWYiQ��V]HUN����$�PDJ\DU�PH] JD]GDViJ�D]�DGDWRN�W�NUpEHQ�D�UHQGV]HUYiOWiV�XWiQ���'DWD�
RI�+XQJDULDQ�DJULFXOWXUH�DIWHU�SROLWLFDO�FKDQJHV�����������$.,,�%XGDSHVW������S�������S������S��

��� .LVV�� -XGLW�� $� PDJ\DU� PH] JD]GDViJ� YLOiJJD]GDViJL� PR]JiVWHUH�� �7KH� UROH� RI� DJULFXOWXUH� RI�
+XQJDU\�LQ�WKH�ZRUOG�HFRQRP\��$.��%XGDSHVW������������S���������S��

��� 6]DEy��/iV]Oy��7iMNpS�D� WiUJ\DOiVRN�XWiQ�±�$�ÄWL]HN´�~WMD�D� WiUJ\DOiVRN�PHJNH]GpVpW O�D� IHOYpWHOL�
G|QWpVLJ���6LWXDWLRQ�DIWHU�QHJRWLDWLRQV�RI�(8�DFFHVVLRQ����������(&267$7�����S�����S���

����6]DEy�� /iV]Oy�� 7iMNpS� FVDWODNR]iVNRU�� �6LWXDWLRQ� DW� (8� DFFHVVLRQ��� ������� (&267$7�� ����S��� ��
���S��

����$JULFXOWXUH�6WDWLVWLFDO�<HDUERRNV�������������
����81�6WDWLVWLFDO�<HDUERRN�������������

�
����5(63216,%,/,7,(6�,1�$*(17�%$6('�7($0:25.�
$XWKRU��(FRQRPLVW�/DXUD�*DEULHOD�3 WUX��3K'�&DQGLGDWH�

02%,)21�6�$���%XFKDUHVW��5RPDQLD�
�

$EVWUDFW��
5HVSRQVLELOLWLHV�DUH�DQ�LPSRUWDQW�FRPSRQHQW�RI�WHDPZRUN��:KHQ�DQ�$JHQW�MRLQHG�D�WHDP�

RUJDQL]DWLRQ��LW�PXVW�REH\�FRQVWUDLQV�RUJDQL]DWLRQDO�UXOHV��2UJDQL]DWLRQDO�UXOHV�DUH�FRQVWUDLQV�
FRQGLWLRQV�DQG�DFWLRQ�FULWHULRQV�HYHU\�PHPEHU�RI�WKH�WHDP�PXVW�REH\��2UJDQL]DWLRQDO�UXOHV�DUH�DOVR�WKH�
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FRRUGLQDWLRQ�DQG�FRRSHUDWLRQ�UXOHV��:KHQ�D�WHDP�PHPEHU�KDV�DFKLHYHG�KLV�JRDOV��KH�KDV�WKH�
UHVSRQVLELOLW\�WR�FRPPXQLFDWH�KLV�FRPPDQGHU�WKLV�LQIRUPDWLRQ��ZKHQ�KH�ILQG�RQH�JRDO�FDQQRW�EH�
DFKLHYHG�RU�KDV�EHHQ�DFKLHYHG�KH�KDV�WKH�UHVSRQVLELOLW\�WR�FRPPXQLFDWH�KLV�WHDPPDWH�WKLV�LQIRUPDWLRQ��

)OH[LEOH� FRPPXQLFDWLRQ� DPRQJ� WHDP� PHPEHU� LV� WKH� PRVW� HIIHFWLYH� ZD\� WR� DYRLG� WHDP�
PLVFRRUGLQDWLRQ��

�
���6LVWHPHOH�PXOWL�DJHQW����VWUXFWXU ��GLPHQVLXQL��IXQF LRQDOLWDWH�8Q�DJHQW�VRIWZDUH�HVWH�XQ�DJHQW�FDUH�H[HFXW �R�VHULH�GH�VDUFLQL�LQGHSHQGHQWH�vQ�IDYRDUHD�XWLOL]DWRUXOXL�
I U �LQWHUYHQ LD�H[SOLFLW �D�DFHVWXLD��
$JHQWXO�HVWH�R�HQWLWDWH�FRPSOH[ �FDUH�DUH�R�VHULH�GH�SURSULHW L�SULQ�FDUH�VH�GHRVHEHúWH�QHW�GH�XQ�VLQJXU�
SURJUDP��

�� ÌQFUHGHUH�±�DJHQWXO�H[HFXW �FHHD�FH�HVWH�SURJUDPDW�V �H[HFXWH�
�� 3HUVRQDOLWDWH�±�DJHQWXO�SRDWH�vQY D�VDX�SRDWH�IL�vQY DW�FHHD�FH�WUHEXLH�V �IDF �
�� $XWRQRPLH�±�DJHQWXO�vQ�PDUH�P VXUD�LD�GHFL]LL�GHJUHYkQG�VDUFLQD�XWLOL]DWRUXOXL�

�
$JHQWXO� HVWH� R� XQLWDWH� GH� SURFHVDUH� FDUH� RSHUHD] � vQ� SDUDOHO� FX� DO L� DJHQ L�� XQ� VLVWHP� FRPSOHW� GH�
SURFHVDUH� D� LQIRUPD LHL�� (VWH� IRUPDW� GLQ� PHFDQLVPH� GH� HPLVLH� UHFHS LH� PHVDMH�� PHPRULH� �SHQWUX�
PHQ LQHUHD� XQRU� VW UL��� XQ� SURFHVRU� FDUH� DQDOL]HD] � HYHQLPHQWHOH� GH� WLS� LQSXW� úL� H[HFXW � R� VHULH� GH�
DF LXQL�LQWHUDF LRQkQG�FX�FHLODO L�DJHQ L��
�
6WUXFWXUD�XQXL�DJHQW�GHSLQGH�GH�PRGHOXO�FDUH�DUH�OD�ED] �LPSOHPHQWDUHD�VD��

��� 0RGHOXO�09&��0RGHO�9LHZ�&RQWUROOHU��
� 8Q�DJHQW�HVWH�PRGHODW�DYkQG�vQ�YHGHUH�WUHL�HOHPHQWH�IXQF LRQDOH��

�� 0RGHO�±�GHILQHúWH�FRPSRQHQWD�DEVWUDFW �D�DJHQWXOXL��QXFOHXO�V X�IXQF LRQDO��
�� 9LHZ�±�GHILQHúWH�SHUFHSHUHD�FRPSRUWDPHQWXOXL�DJHQWXOXL�GH�F WUH�H[WHULRU�
�� &RQWUROOHU� ±� GHILQHúWH� SHUFHSHUHD� FRPSRUWDPHQWXOXL� DJHQWXOXL� vQ� PRPHQWXO� vQ� FDUH�

DFHVWD�UHFHS LRQHD] �PHVDMHOH�GLQ�H[WHULRUXO�V X�
��� 0RGHOXO�3$&��3UHVHQWDWLRQ�$EVWUDFWLRQ�&RQWURO��
� $JHQWXO�3$&�DUH�XUP WRDUHD�VWUXFWXU ��

�� 3UHVHQWDWLRQ�±�PRGXO�vQ�FDUH�DJHQWXO�SHUFHSH�DFWLYLW LOH�GH�LQSXW�úL�RXWSXW�
�� $EVWUDFWLRQ�±�QXFOHXO�IXQF LRQDO�DO�DJHQWXOXL�
�� &RQWURO�±�SDUWHD�FDUH�H[SULP �GHSHQGHQ HOH��DUH�FD�VDUFLQ �JHVWLRQDUHD�PHFDQLVPXOXL�

GH� FRPXQLFDUH� GLQWUH� DJHQ L� SUHFXP� úL� H[SULPDUHD� UHOD LLORU� GH� GHSHQGHQ � FH� H[LVW �
vQWUH�HOHPHQWHOH�$EVWUDFW�úL�3UHVHQWDWLRQ��

��� 0RGHOXO�&18&(�
� $JHQWXO�HVWH�IRUPDW�GLQ��

�� &ROOHFWLRQ�±�QXFOHX�IXQF LRQDO�FDUH�WUDWHD] �DFWLYLW LOH�GH�LQSXW�
�� $EVWUDFWLRQ�±�QXFOHX�IXQF LRQDO�FDUH�WUDWHD] �DFWLYLW LOH�GH�RXWSXW�
�� 0HDVXUH�±�PRGXOHD] �LQWHUDF LXQHD��LQWHUID D��DJHQW�±�XWLOL]DWRU�GLQ�SXQFW�GH�YHGHUH�DO�

DFWLYLW LORU�GH�LQSXW�
�� 3UHVHQWDWLRQ�±�PRGXOHD] �LQWHUDF LXQHD��LQWHUID D��DJHQW�±�XWLOL]DWRU�GLQ�SXQFW�GH�YHGHUH�

DO�DFWLYLW LORU�GH�RXWSXW�
��� 0RGHOXO�<25.�
� $JHQWXO�HVWH�IRUPDW�GLQ�GRX �SDU L��

�� 3UHVHQWDWLRQ�
�� &RPSRUWDUHD�VD�LQWHUQ �

ÌQ�FRQFOX]LH��
��09&�úL�&18&(�DX�OD�ED] �GHVS U LUHD�DFWLYLW LORU�GH�LQSXW�úL�RXWSXW�
��3$&�úL�<25.�VH�FRQFHQWUHD] �DVXSUD�QR LXQLORU�GH�3UHVHQWDWLRQ�úL�9LHZ�
�
'LPHQVLXQL�DOH�DJHQ LORU��

�� 1R LXQHD� GH� QLYHO� GH� DEVWUDFWL]DUH� H[SULP � WUDQVIRUP ULOH� SH� FDUH� IXQF LLOH� GH� LQWHUSUHWDUH� úL�
PDQLSXODUH�OH�H[HUFLW �DVXSUD�LQIRUPD LHL��6HFYHQ D�GH�WUDQVIRUPDUH�D�LQWU ULL�GHILQHúWH�IXQF LD�
GH�LQWHUSUHWDUH��,QIRUPD LD�LQWHUQ �HVWH�WUDQVIRUPDW �SHQWUX�D�IL�FXQRVFXW �XWLOL]DWRUXOXL�SULQWU�R�
VHFYHQ � GH� PHVDMH� GH� LHúLUH�� FXSULQGH� úL� PXO LPHD� GH� SRVLELOLW L� GH� UHSUH]HQWDUH� SH� FDUH�
VLVWHPXO�OH�VXSRUW ��
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� � ,QIRUPD LLOH�GREkQGLWH�GH�DJHQ L�VXQW�WUDQVIRUPDWH�GH�XQ�JUXS�GH�DJHQ L�vQDLQWH�� GH� D�
DMXQJH�OD�QXFOHXO�IXQF LRQDO�DO�VLVWHPXOXL���3DúLL�VXFFHVLYL�DL�DFHVWRU�WUDQVIRUP UL�� DOH� LHúLULORU� úL�
LQWU ULORU�GXF�OD�GHILQLUHD�FRQFHSWXOXL�GH�QLYHO�GH�DEVWUDFWL]DUH��
�
�� &RQWH[WXO�±�FDSDFLWDWHD�XQXL� VLVWHP�GH�D� LQWHUSUHWD�úL�PDQLSXOD� LQIRUPD LL� YDULD] �GLQDPLF� vQ�

IXQF LH�GH�YDULDELOHOH�FRQVLGHUDWH�vQWU�XQ�FRQWH[W�GDW��9DULDELOHOH�FRQWH[WXDOH�IRUPHD] �XQ�VHW�GH�
SDUDPHWULL�LQWHUQL�GH�VWDUH�IRORVL L�GH�SURFHVHOH�GH�UHSUH]HQWDUH�SHQWUX�D�FRQWUROD�LQWHUSUHWDUHD�
úL�PDQLSXODUHD�LQIRUPD LHL��

�
�� )X]LXQHD� ±� SURFHVXO� GH� FRPELQDUH� D� XQRU� S U L� GH� LQIRUPD LL� FX� VFRSXO� GH� D� IRUPD� R� QRX �

LQIRUPD LH�
�
�� )LVLXQHD�±�SURFHVXO�GH�GHFRPSR]L LH�
�
�� 3DUDOHOLVPXO�±�vQ�PRGHOHOH�PXOWL�DJHQW�WLPSXO�HVWH�DQDOL]DW�GLQ�SXQFW�GH�YHGHUH�DO�IXQF LLORU�GH�

LQWHUSUHWDUH� úL� PDQLSXODUH� D� LQIRUPD LHL�� 8Q� DJHQW� HVWH� R� XQLWDWH� GH� SURFHVDUH� FDUH� SRDWH�
H[HFXWD�XQ�VHW�GH�VDUFLQL�vQ�SDUDOHO�FX�DFWLYLWDWHD�DOWRU�DJHQ L��

� 3URFHVXO�GH�DORFDUH�D�UHVXUVHORU�HVWH�R�DFWLYLWDWH�FRPSOH[ �FDUH�VH�UHDOL]HD] �vQ�PDL�� PXO L�
SDúL�úL�GHSLQGH�GH�R�VHULH�GH�IDFWRUL��
�






��
6LVWHPHOH�PXOWL�DJHQW�

R� 6XQW�IRORVLWH�vQ�SURLHFWDUHD�XQRU�VLVWHPH�VRIWZDUH�LQWHUDFWLYH�FDUH�VH�ED]HD] �SH�IXQF LRQDUHD�
vQWU�XQ�VLVWHP�VWLPXO�U VSXQV�

�
R� 0RGHOHD] � XQ� VLVWHP� LQWHUDFWLY� SULQWU�R� FROHF LH� GH� DJHQ L� VSHFLDOL]D L� FDUH� SURGXF� úL�

UHDF LRQHD] �OD�VWLPXOL�H[LVWHQ L�vQ�FDGUXO�VLVWHPXOXL�
�
R� 0RGHOHD] � XQ� VLVWHP� LQWHUDFWLY� SULQ� LQWHUPHGLXO� XQRU� XQLW L� FRPSXWD LRQDOH� VSHFLDOL]DWH�

QXPLWH�$JHQ L��8Q�$JHQW�VH�DIO �OD�XQ�PRPHQW�GDW�vQWU�R�VWDUH��SRVHG �R�ED] �GH�FXQRúWLQ H�
úL�HVWH�FDSDELO�V �LQL LH]H�VDX�V �U VSXQG �OD�DF LXQL��

�
R� 3RW�IL�SULYLWH�FD�VLVWHPH�vQ�HYROX LH�vQ�FDUH�ILHFDUH�$JHQW�GHVI úRDU �R�DFWLYLWDWH�LQGHSHQGHQW �
�
R� ÌQ�FDGUXO�VLVWHPHORU�PXOWL�DJHQW�LQWHQ LLOH�$JHQWXOXL�SRW�IL�GHILQLWH�FD�XQ�VFRS�FH�WUHEXLH�DWLQV�

vQ� PRPHQWXO� UHDOL] ULL� XQXL� VHW� GH� DF LXQL�� .QRZ�KRZ�XO� XQXL� DJHQW� HVWH� DELOLWDWHD� VDX�
SRWHQ LDOXO� GH� D� H[HFXWD� R� DF LXQH� VDX� XQ� VHW� GH� DF LXQL� úL� vQ� DFHODúL� WLPS� GH� D� HPDQD�
LQWHOLJHQ �FD�XUPDUH�D�UH]XOWDWHORU�RE LQXWH��

�
)XQF LRQDOLWDWHD�VLVWHPHORU�PXOWL�DJHQW�
�
7RDWH�DF LXQLOH�VDX�VDUFLQLOH�SH�FDUH�XQ�DJHQW�OH�SRDWH�vQGHSOLQL�vQ�FDGUXO�VLVWHPXOXL�vQ�FDUH�H[LVW �VXQW�
FHUXWH�GH�F WUH�XQ�DOW�$JHQW�FDUH�FRH[LVW �vQ�DFHODúL�PHGLX��)XQF LRQDOLWDWHD�XQXL�$JHQW�HVWH�GHILQLW �vQ�
FRQFRUGDQ �FX�UROXO�V X�vQ�FDGUXO�VLVWHPXOXL��
)LHFDUH�$JHQW�DUH�XQ�VHW�GH�FXQRúWLQ H�GHVSUH�VLVWHPXO�vQ�FDUH�³WU LHúWH´��FXQRúWLQ H�FDUH�VXQW�PHPRUDWH�
LQWHUQ�vQ�VWUXFWXUD�VD��&RQWUROXO�$JHQWXOXL�HVWH�UHDOL]DW�vQ�FRQFRUGDQ �FX�VSHFLILFD LD�WDVN�XULORU�SH�FDUH�
WUHEXLH�V �OH�GXF �OD�EXQ�VIkUúLW�úL�D�VWUDWHJLLORU�SH�FDUH� OH�IRORVHúWH�� ÌQ�IXQF LH�GH�UROXO�ILHF UXL�$JHQW��
PRGXO�GH�GHILQLUH�D�VFRSXULORU��SODQXULORU��VWUDWHJLLORU�HVWH�GLIHULW��
3URFHVXO�GH�FRPXQLFDUH�GLQWUH�$JHQ L�VH�VXSXQH�XQRU�UHJXOL�SUHFLVH�

R� $JHQ LL� VXQW� FRQHFWD L� SULQ� OHJ WXUL� GH� FRPXQLFD LH� XQLGLUHF LRQDOH� GHVWLQDWH� WUDQVPLWHULL� GH�
PHVDMH�GLVFUHWH�

R� 6H�SUHVXSXQH�F �QX�H[LVW �vQWkU]LHUH�vQ�WUDQVPLVLD�UHFHS LD�XQXL�PHVDM�
R� ÌQ�PRPHQWXO�UHFHS LHL�XQXL�PHVDM��$JHQWXO�UHFHSWRU�FXQRDúWH�SURYHQLHQ D�PHVDMXOXL��DJHQWXO�FDUH�

D�HPLV�PHVDMXO��
R� ([LVW �GHILQLW �R�UHOD LH�GH�RUGLQH�vQ�FHHD�FH�SULYHúWH�HPLVLD�UHFHS LD�PHVDMHORU�

�
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3H� OkQJ � DFHVW� VFKLPE� GH� PHVDMH� WUHEXLH� UHDOL]DW � R� vQ HOHJHUH� vQWUH� DJHQ L� SHQWUX� VDWLVIDFHUHD�
FRQVWUkQJHULORU� OD� FDUH� VXQW� VXSXúL� GDWRULW � FRH[LVWHQ HL� vQ� FDGUXO� DFHOXLDúL� VLVWHP�� $FHVW� OXFUX� VH�
UHDOL]HD] �SULQWU�XQ�SURFHV�GH�QHJRFLHUH�IRUPDW�GLQ��

x� &RRSHUDUH�±�VROX LD�XQHL�SUREOHPH�HVWH�UH]XOWDWXO�XQHL�LQWHUDF LXQL�FRRSHUDWLYH�OD�FDUH�SDUWLFLS �
WR L�DJHQ LL�

x� &RRUGRQDUH�±�SHUPLWH�DQDOL]D� WDVN�XULORU�FH� WUHEXLHVF�UHDOL]DWH�úL�DVLJQDUHD�SURFHVHORU�JUXSHORU�
GH�DJHQ L��

�
6LVWHPHOH�PXOWL�DJHQW�SURILW �GH�SDUWLFLSDUHD�GLQDPLF �D�ILHF UHL�S U L�FRPSRQHQWH�vQ�EHQHILFLXO�WXWXURU��
��DJHQ LL�LQGLYLGXDOL�QX�WUHEXLH�V � LQ �R�LVWRULH�D�LQIRUPD LLORU�RE LQXWH�GH�OD�DO L�DJHQ L�
��GDWRULW �SURFHVXOXL�FRQWLQXX�GH�HPLWHUH�GH�LQIRUPD LL��LQIRUPD LLOH�YHKLFXODWH�vQ�VLVWHP�QX�VXQW�vQYHFKLWH�
��QXP UXO�DJHQ LORU�HVWH�VDX�SRDWH�IL�vQWU�R�FRQWLQX �VFKLPEDUH�
�
�
���5HVSRQVDELOLW LOH�±�FRPSRQHQW �LPSRUWDQW �D�HFKLSHL�GH�OXFUX�vQ�PRGHOHOH�PXOWL�DJHQW�
�
ÌQ�PXOWH�GRPHQLL�VWUXFWXUD�XQHL�HFKLSH�HVWH�IRUPDW �GLQWU�XQ�VHW�GH�UROXUL�SUHGHILQLWH��)LHFDUH�URO�DUH�XQ�
VHW� VSHFLILF� GH� UHVSRQVDELOLW L� DVRFLDWH�� $FHDVW � VWUXFWXU � SRDWH� FUHúWH� HILFLHQ D� HFKLSHL� GH� OXFUX� SULQ�
UHGXFHUHD�QHYRLL�GH�FRPXQLFDUH�FRQVWDQW �±�PXOWH�GLQWUH�VDUFLQL�ILLQG�LQFOXVH�vQ�UROXO�ILHF UXL�PHPEUX�DO�
HFKLSHL��
�
&RQFHSWXO� GH� UHVSRQVDELOLWDWH� SRDWH� IL� úL� XQ�PDUH� EHQHILFLX� SHQWUX� DOHJHUHD�PHPEULORU� HFKLSHL� vQWU�XQ�
VLVWHP�PXOWL�DJHQW��'HVFULHUHD�UHVSRQVDELOLW LORU�vQWU�R�HFKLS �SRDWH�GHWHUPLQD�DJHQ LL�V �DGRSWH�GHFL]LL�
OD�FDUH�ILHFDUH�PHPEUX�V�DU�IL�DúWHSWDW�úL�V �DQWLFLSH]H�DF LXQL�DOH�FHORUODO L�PHPEULL��
�
ÌQ�DFHVWH�VLVWHPH�PXOWL�DJHQW�DJHQ LL�DX�QHYRLH�V �SRDW �JkQGL�GLQDPLF�SHQWUX�D�GHWHUPLQD�GHFL]LLOH�FH�
WUHEXLH�DGRSWDWH��FHHD�FH�GHSLQGH�IRDUWH�PXOW�GH�LQWHUSUHWDUHD�QR LXQLL�GH�UHVSRQVDELOLWDWH��
�
6H�SRDWH�VSXQH�F �H[LVW �GRX �SHUVSHFWLYH�GH�DERUGDUH�D�UHVSRQVDELOLW LORU�UHWURDFWLY�úL�SURDFWLY��
'LQ�SXQFW�GH�YHGHUH�UHWURDFWLY�UHVSRQVDELOLWDWHD�UHSUH]LQW �R�UHOD LH�vQWUH�XQ�DJHQW�úL�XQ�DQXPH�HYHQLPHQW�
FDUH�V�D�SHWUHFXW�vQ�WUHFXW�úL�VH�FDXW �V �VH�J VHDVF �YLQRYDWXO�SHQWUX�SURGXFHUHD�DFHOXL�HYHQLPHQW��$FHVW�
OXFUX�SUHVXSXQH�GHWHUPLQDUHD�XQHL�FDX]H��
'LQ� SXQFW� GH� YHGHUH� SURDFWLY� UHVSRQVDELOLWDWHD� SUHVXSXQH�� FXP� SRDWH� DF LXQHD� DJHQWXOXL� GH� DFXP� V �
LQIOXHQ H]H�SH�YLLWRU�SURFHVXO�GHFL]LRQDO���
�
$OWH�DVSHFWH�DOH�UHVSRQVDELOLW LL�VXQW��SHUVLVWHQ D�úL�GHSHQGHQ D��$JHQ LL�FDUH�DX�DQXPLWH�UHVSRQVDELOLW L�
WUHEXLH�V �PHQ LQ �XQ�DQXPLW�JUDG�GH�SHUVLVWHQ �vQ�vQGHSOLQLUHD�RELHFWLYXOXL�VWDELOLW�±�UHVSRQVDELOLWDWHD�
H[LVW �úL�vQ�VLWXD LD�vQ�FDUH�GHOHDJ �SH�DOWFLQHYD�V �UH]ROYH�WDVN�XO�UHVSHFWLY��$YkQG�R�UHVSRQVDELOLWDWH�vQWU�
R�VLWXD LH�DQXPH�vQVHDPQ �V �GHSXQ �WRW�HIRUWXO�SHQWUX�DWLQJHUHD�RELHFWLYXOXL��
3HUVLVWHQ D� QX� HVWH� vQV � VXILFLHQW � SHQWUX� D� FDUDFWHUL]D� UHVSRQVDELOLWDWHD� SHQWUX� F � QX� H[SULP � QDWXUD�
UHOD LHL�GLQWUH�DJHQWXO�FDUH�DUH�UHVSRQVDELOLWDWHD�úL�DJHQWXO�F UXLD�L�D�IRVW�GHOHJDW ��$JHQWXO�GHOHJDW�YUHD�
FD� RELHFWLYXO� V � ILH� DWLQV� úL� FXQRDúWHUHD� DFHVWHL� GHSHQGHQ H� DUH� LPSOLFD LL� LPSRUWDQWH� OD� QLYHO� PHQWDO�
SHQWUX� DJHQWXO� FDUH� DUH� UHVSRQVDELOLWDWHD��$FHVW� OXFUX� YD� GHWHUPLQD� DJHQWXO� V �úL� LQIRUPH]H� VXSHULRUXO�
GDF �QX�úL�SRDWH�DVXPD�DFHDVW �UHVSRQVDELOLWDWH��GDF �QX�SRDWH�vQGHSOLQL�RELHFWLYXO��
$FHDVW �UHVWULF LH�HVWH�LPSRUWDQW �SHQWUX�WUDQVIRUPDUHD�HFKLSHORU�GH�OXFUX�vQ�VLVWHPH�PXOWL�DJHQW�SHQWUX�
F �GHWHUPLQ �H[DFW� WLSXO�GH�FRPXQLFDUH�FDUH�DMXW �HFKLSD�V � VH�UHRUJDQL]H]H�úL�V � U VSXQG �GLQDPLF� OD�
VFKLPE ULOH�QHSUHY ]XWH�FH�SRW�DS UHD��
�
ÌQ� UHDOL]DUHD� XQXL� PRGHO� DO� UHVSRQVDELOLW LORU� 7KRPDV� 5�� ,RHUJHU� úL� -�� &ROE\� -RKQVRQ� �'HSW��
,QIRUPDWLF �� 8QLY�� 7H[DV�� DX� SOHFDW� GH� OD� VWDELOLUHD� XQHL� RUGLQL� SDU LDOH� SHQWUX� D� UHSUH]HQWD� LHUDUKLD�
UHVSRQVDELOLW LORU��5HVSRQVDELOLWDWHD�QX�HVWH�FRQVLGHUDW �FD�R�VWDUH�XQLF �FL�FD�R�FRPELQD LH�GH�FUH]XUL�úL�
RELHFWLYH��5HVSRQVDELOLW LOH�VXQW�Y ]XWH�FD�DWLWXGLQL�VSUH�DF LXQL��2�DF LXQH�DUH�ORF�OD�XQ�PRPHQW�DQXPLW�
GH�WLPS�GDF �XQ�VXEVHW�GH�HYHQLPHQWH�DQWHULRUH�DX�GHWHUPLQDW�R��
3UHVXSXQHP� F � DF LXQHD� GRULW � QX� D� DYXW� ORF� vQF � vQ� UHDOLWDWH� úL� GHFL� H[LVW � R� VHULH� GH� FXUVXUL� DOH�
HYHQLPHQWHORU� FDUH� SRW� DS UHD� vQ� YLLWRU�� 5HVSRQVDELOLW LOH� SRW� IL� Y ]XWH� FD� XQ� VHW� GH� UHVWULF LL� DVXSUD�
SRVLELOHORU�YDULDQWH��
�
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3XWHP�UHSUH]HQWD�JUDILF�UHVSRQVDELOLW LOH�SULYLQG�GHOHJDUHD�LHUDUKLF �vQWUH���DJHQ L�$��%�úL�&�D�WDVN�XOXL�
T �DVWIHO��
� � � $ �o�!T �%� �o�!T &�
�
6 JHDWD�VH�LQWHUSUHWHD] �SULQ��³VDUFLQD�T �GHOHJDW �OXL����´��5HOD LD�LQYHUV �YD�IL�³UHVSRQVDELO�SHQWUX�WDVN�
XO�T �HVWH����´��
ÌQ� DFHVW� FD]� DJHQWXO� $� GHOHDJ � DJHQWXO� %� FX� UHDOL]DUHD� VDUFLQLL� T � FDUH� vO� GHOHDJ � SH� DJHQWXO� &� V � R�
UH]ROYH��
5HSUH]HQWDUHD�IRUPDO �D�DFHVWHL�UHOD LL�HVWH��$� ­! �%� ­! �&��
�
5HVSRQVDELOLW LOH�LPSOLF �UHOD LL�vQWUH�DJHQ L�UHODWLY�OD�R�DF LXQH�FRQFUHW ��vQ�SDUWLFXODU�vQWUH�DJHQWXO�FDUH�
GHOHDJ �UHVSRQVDELOLWDWHD�úL�DJHQWXO�FDUH�SULPHúWH�UHVSRQVDELOLWDWHD��
3HQWUX�UHSUH]HQWDUHD�DFHVWHL�UHOD LL�vQWUH�DJHQ L�LQWURGXFHP�R�RUGLQH�SDU LDO �FDUH�SRDWH�GLIHUL�vQ�IXQF LH�GH�
UHVSRQVDELOLWDWH��
�
3UHVXSXQHP�F �T � HVWH�R�DF LXQH�VDX�R�VHFYHQ �GH�DF LXQL� úL�F �DJHQWXO�$�DUH� LQL LDO� UHVSRQVDELOLWDWHD�
vQGHSOLQLULL� DFHVWRU� DF LXQL� GDU� R� GHOHDJ � DJHQWXOXL� %�� 9RP� VSXQH� F � %� ­� � $�� FHHD� FH� vQVHDPQ � F �
³DJHQWXO�%�HVWH�UHVSRQVDELO�FX�vQGHSOLQLUHD�VDUFLQLL�T �GDW �GH�DJHQWXO�$´��GDF �%�GHOHDJ �DSRL�VDUFLQD�T �
OXL�&�RUGLQHD�SDU LDO �VH�H[WLQGH�&� ­� �%� ­� �$��
�
2UGLQHD�SDU LDO �UHSUH]HQWkQG�UHVSRQVDELOLW L�SRDWH�IL�Y ]XW �VXE�IRUPD�XQRU�OHJ WXUL�GLUHFWH�vQWUH�DJHQ L�
vQ�FDGUXO�XQXL�JUDI��'DWRULW �SURSULHW LORU�RUGLQLL�SDU LDOH��WUDQ]LWLYLWDWH�&� ­� �$��DQWLVLPHWULH�%� ­� �&��
DQWLUHIHO[LYLWDWH�&� ­� �&��JUDIXULOH�WUHEXLH�V �ILH�DFLFOLFH�DVWIHO�vQFkW�QLPHQL�V �QX�ILH�SURSULXO�V X�úHI�GH�
FRPDQG ��
� ³ ­! ´�vQVHDPQ �F �³�� �[�\��[� ­! �\��{ ��\� ­� �[�´�
�
2UGLQHD�SDU LDO �SRDWH�IL�JkQGLW �GRDU�FD�R� UHOD LH�ELQDU � vQWUH�HOHPHQWHOH�XQHL�PXO LPL�FDUH�VH�VXSXQH�
SURSULHW LORU�GH�PDL�VXV��
�
3HQWUX�ILHFDUH�UHVSRQVDELOLWDWH�H[LVW �XQ�VHW�XQLF�GH�SHUHFKL�3�[�3�XQGH�3�UHSUH]LQW �PXO LPHD�GH�DJHQ L��
1RW P�SULQ�LQY�T ��VXEPXO LPHD�GH�DJHQ L�LPSOLFD L�vQ�ILHFDUH�UHVSRQVDELOLWDWH��LQY��T �� 3���
�
� � �;�<��;� ­� �<�� �o� ;�� �LQY�T ��� �<�� �LQY�T ��
�
&X� VFRSXO� GH� D� HYLGHQ LD� VFKLPE ULOH� vQ� UHVSRQVDELOLW L� GH�D� OXQJXO� WLPSXOXL� �FD� UH]XOWDW� DO� GHOHJ ULL��
RUGLQHD�SDU LDO �SRDWH�IL�LQGH[DW ��SULQ�vQWUHJL��FRUHVSXQ] WRU�OD�PRPHQWH�GLIHULWH�GH�WLPS��
'H�H[HPSOX�SHQWUX�D�HYLGHQ LD�VFKLPEDUHD�GH� UHVSRQVDELOLW L� vQ�H[HPSOXO�GH�PDL�VXV�SXWHP�PRGLILFD�
H[SUHVLLOH�SHQWUX�D�VSXQH��
� � � &� ®¯� �%� ®¯� �$�úL�&� °±� ²³ �%� °±� ²³ �$�
$VWIHO��RUGLQHD�SDU LDO �SHQWUX�ILHFDUH�UHVSRQVDELOLWDWH�HVWH�GDW �GH�IDSW�GH�WULSOHWXO�3�[�3�[�=�XQGH�=�HVWH�
XQ�vQWUHJ�FH�UHSUH]LQW �PRPHQWXO�GH�WLPS��
�
&X�VFRSXO�GH�D�SUH]HQWD�VLWXD LL�vQ�FDUH�DJHQ LL�DX�GLIHULWH�FUH]XUL�GLYHUJHQWH�GHVSUH�UHVSRQVDELOLW L�YRP�
DVRFLD� vQ�PRG�XQLF�RUGLQHD�SDU LDO �FX�GRPHQLXO� VSHFLILF�PXO LPLL�FUH]XULORU� ORU��'HFL�RUGLQHD�SDU LDO �
SRDWH�IL�H[WLQV �OD�R�PXO LPH�GH�WLSXO��3�[�3�[�=�[�7�XQGH�7� �PXO LPH�GH�GRPHQLL�SRVLELOH��
$FHDVW �RUGLQH�SDU LDO �SRDWH�IL�DG XJDW �DO WXUL�GH�IXQF LD�LQY�úL�UH]XOW �DVWIHO�XUP WRDUHD�VWUXFWXU ��
� � � 4 ��3��(��$JW��7��%��*��I ��^ ´µ� `���LQY� ��XQGH��
4  �XQLYHUVXO�vQ�GLVFX LH�
3� �PXO LPHD�GH�DJHQ L�
(� �PXO LPHD�HYHQLPHQWHORU�
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$JW� �KDUWD�VSHFLILF �D�HYHQLPHQWHORU�vQWU�XQ�PHGLX�vQ�FDUH�R�PXO LPH�GH�DJHQ L�OH�GHWHUPLQ �
7� �PXO LPHD�GH�GRPHQLL�
%��*� �UHOD LL�vQWUH�FUH]XULOH�úL�RELHFWLYHOH�DJHQ LORU�
I � �LQWHUSUHWDUHD�SURSR]L LLORU�vQ�GLIHULWH�GRPHQLL�OD�GLIHULWH�PRPHQWH�GH�WLPS�
^ ´µ� `� �PXO LPHD�GH�RUGLQL�SDU LDOH��FkWH�XQD�SHQWUX�ILHFDUH�UHVSRQVDELOLWDWH� ¶T �GHILQLW �vQ�FDGUXO�HFKLSHL�
GH�OXFUX��
ÌQWU�R�RUGLQH�SDU LDO �D�UHVSRQVDELOLW LL�DJHQ LL�SRW�MXFD�WUHL�UROXUL��

��� 8Q� DJHQW� SRDWH� IL� HOHPHQWXO� PLQLPDO� GDF � QX� H[LVW � DOW� DJHQW� F UXLD� V �L� SRDW � GHOHJD�
UHVSRQVDELOLWDWHD�GLUHFW �

� � GLUHFW�5HVS��$��T ��{ �LQY��$��T ��� ��� �%��$� ­! �%��
��� 8Q� DJHQW� SRDWH� IL� HOHPHQWXO� PD[LPDO� GDF � QX� H[LVW � XQ� DOW� DJHQW� FDUH� V �L� GHOHJH� R�

UHVSRQVDELOLWDWH��$FHVW�DJHQW�DUH�R�UHVSRQVDELOLWDWH�ILQDO �
XOWLPDWH�5HVS��$��T ��{ �LQY��$��T ��� ��� �%��$� ­� �%��

��� 8Q�DJHQW�SRDWH�DYHD�VLPXOWDQ�úL�UHVSRQVDELOLWDWH�GLUHFW �úL�ILQDO �±�DJHQ L�6,1*/(721�
(VWH� XWLO� D� GHILQL� QR LXQHD� GH� UHVSRQVDELOLWDWH� LQGLUHFW � FDUH� VH� UHIHU � OD� DJHQ L� FDUH� QX� VXQW�
PLQLPDOL��

LQGLUHFW�5HVS��$��T ��{ ��%��%� ­� �$�
�

�
([LVW �GRX �VLWXD LL�vQ�FD]XO�UHVSRQVDELOLW LL�GLUHFWH�GLQWUH�GRL�DJHQ L��'DF �QX�H[LVW �DO L�DJHQ L�vQ�FDGUXO�
DFHVWHL�UHOD LL�DWXQFL�SXWHP�IDFH�UHIHULUH�OD�XQD�GLQWUH�GLUHF LLOH�UHOD LHL�FD�ÄGHOHJDW�OXL�«´�úL�OD�FHDODOW �
GLUHF LH��LQYHUV ��FD�ÄUHVSRQVDELOLWDWHD�OXL�«´��

GHOHJDWHG��$��%��T ��{ ���$� ­! �%���� �� �&��$� ­! �&� ­! �%��
�$��%��T �UHVS7R��$��%��T �� �om �GHOHJDWHG��%��$��T ��

�
3HUVLVWHQ D��
8QXO� GLQWUH� PRWLYHOH� SULQFLSDOH� SHQWUX� GHILQLUHD� H[SOLFLW � D� QR LXQLL� GH� UHVSRQVDELOLWDWH� GLUHFW � úL�
LQGLUHFW �HVWH�DFHOD�GH�D�DMXWD�vQ�VFULHUHD�XQRU�D[LRPH�SULYLQG�UHVSRQVDELOLW LOH�FDUH�GLIHU �VHPQLILFDWLY�
vQ�FHOH�GRX �FD]XUL��
$�DYHD�R�UHVSRQVDELOLWDWH�vQ�JHQHUDO�QX�REOLJ �vQ�PRG�QHFHVDU�XQ�DJHQW�V �IDF �FHYD��SH�FkQG��D�DYHD�R�
UHVSRQVDELOLWDWH�GLUHFW �SUHVXSXQH�R�DQXPLW �SHUVLVWHQ ��
'H� DFHDVW � GDW � HVWH� OXDW� vQ� FRQVLGHUDUH� QXPDL� FD]XO� ELQDU� vQ� FDUH� XQ� DJHQW� �VXSHULRUXO�� GHOHDJ � R�
UHVSRQVDELOLWDWH�XQXL�DOW�DJHQW��VXERUGRQDWXO���
9RP�SUH]HQWD�UHVSRQVDELOLWDWHD�GLQ�SXQFW�GH�YHGHUH�DO�VXERUGRQDWXOXL�FDUH�WUHEXLH�V �ILH�SHUVLVWHQW��
8Q�DJHQW�FX�UHVSRQVDELOLWDWH�GLUHFW �YD�IDFH�WRW�SRVLELOXO�SHQWUX�D�VH�DVLJXUD�F �VDUFLQD�HVWH�vQGHSOLQLW ��
(VWH� XúRU� GLIHULW� GH� FRQFHSWXO� GH� SHUVLVWHQ � SRWULYLW� F UXLD� XQ� DJHQW� XUP UHúWH� UHDOL]DUHD� VFRSXOXL�
LQGLYLGXDO�T �GH�D�OXQJXO�WLPSXOXL�SkQ �FkQG�XQD�GLQWUH�XUP WRDUHOH�WUHL�FRQGL LL�HVWH�vQGHSOLQLW ��

x� 6FRSXO�HVWH�DWLQV�
x� $JHQWXO�DMXQJH�OD�FRQFOX]LD�F �VDUFLQD�QX�SRDWH�IL�vQGHSOLQLW ��VFRSXO�QX�SRDWH�IL�DWLQV��
x� 6FKLPE ULOH�GH�FRQWH[W�IDF�VFRSXO�SURSXV�LUHOHYDQW�

�
/D�DFHVWH�WUHL�FRQGL LL�PDL�SRDWH�IL�DG XJDW �XQD��DJHQWXO�SRDWH�GHFLGH�V �GHOHJH�UHVSRQVDELOLWDWHD�XQXL�DOW�
DJHQW��
3UHVXSXQkQG�F �SRDWH�J VL�XQ�DOW�DJHQW�FDUH�SRDWH�vQGHSOLQL�VDUFLQD�vL�SRDWH�GHOHJD�UHVSRQVDELOLWDWHD��IDSW�
FH�UH�FRQILJXUHD] �RUGLQHD�SDU LDO �OD�PRPHQWXO�XUP WRU�GH�WLPS�SULQ�LQWURGXFHUHD�XQXL�HOHPHQW�PLQLPDO�
vQ�JUDI��$WXQFL�FHL�GRL�DJHQ L�QX�PDL�DX�UHVSRQVDELOLWDWH�GLUHFW �úL�GHFL�SRW�UHQXQ D�vQ�D�PDL�IL�SHUVLVWHQ L�
vQ�vQGHSOLQLUHD�VFRSXULORU�ORU��
�
3XWHP�GHQXPL�DFHVW� WLS�GH�SHUVLVWHQ � �5�SHUVLVWHQ �±�5�GH� OD� UHVSRQVDELOLWDWH��6FRSXULOH�FH� WUHEXLHVF�
vQGHSOLQLWH�SULQ�5�SHUVLVWHQ � OH�QRW P�FX�53*� �5�SHUVLVWHQFH*RDO�� úL� GHILQLP�DFHVW� WLS�GH�SHUVLVWHQ �
DVWIHO��SULQ�XUP WRDUHD�D[LRP ���
5�SHUVLVWHDQFH�
�



� ��

53*� �$��T �� { �3*RDO� �$��'RQH�$��T �� � � >� �%��FDQ'HOHJDWH��$��%��T �� � �'RQH�GR'HOHJDWH��$��%��
T ���@��
�
$JHQ LL�FX�UHVSRQVDELOLWDWH�GLUHFW �DX�53*��GLUHFW5HVS��$��T �� �o� �53*��$��T ���
�
$FHDVW � D[LRP � H[SULP � LGHHD� LQWXLWLY � F � DJHQ LL� FX� UHVSRQVDELOLW L� GLUHFWH� WUHEXLH� V � SHUVLVWH� vQ�
UHDOL]DUHD�XQXL�VFRS�ILH�SULQ�D�O�vQGHSOLQL�ILH�SULQ�D�GHOHJD�VDUFLQD�XQXL�DOW�DJHQW��VDX�SkQ �FkQG�VFRSXO�
GHYLQH�GH�QHDWLQV��
�
'HFL�UHVSRQVDELOLWDWH�GLUHFW �18�vQVHDPQ �LQWHQ LH��GHFL�18�YRP�VSXQH�F ��GLUHFW5HVS��$��T �� �o� �
,QWHQG��$��T ���
�
3ULYLP�GHOHJDUHD�FD�SD�R�DF LXQH�SH�FDUH�DJHQWXO�R�SRDWH�vQGHSOLQL�vQ�FRQGL LLOH�GDWH�UHSUH]HQWDW �SULQWU�XQ�
HYHQLPHQW�GH�WLSXO��ÄGR'HOHJDWH´��
5HIHULWRU�OD�PRGXO�FXP�HVWH�FRPXQLFDW �VDUFLQD�QRXOXL�DJHQW�FRQVHFLQ D�XQHL�GHOHJ UL�HVWH�PRGLILFDUHD�
RUGLQLL�SDU LDOH��'H�H[HPSOX��GDF �$�GHOHDJ �VDUFLQD�T �OXL�%�OD�PRPHQWXO�W��

+DSSHQV��GR'HOHJDWH��$��%��T ���W�� �o� ��$� ²µ! �%��� ��%� ²µ! �$��� ��$� ·¸! ²µ �%��
�
$FHDVW � IRUPXO � HYLGHQ LD] � FkWHYD� DVSHFWH� FDUH� VH� SURGXF� GXS � R� GHOHJDUH�� GUHSW� FRQVHFLQ H�
VXSOLPHQWDUH��$�YD�GHYHQL� LQGLUHFW� UHVSRQVDELO� LDU�%�YD�GHYHQL�GLUHFW� UHVSRQVDELO��FRQVHFLQ H�FH�SRW� IL�
GHWHUPLQDWH�GLQ�SURSULHW LOH�QRLL�RUGLQL�SDU LDOH ·¸� ²µ ��
ÄFDQ'HOHJDWH´� XUP UHúWH� UHSUH]HQWDUHD� SUHFRQGL LLORU� XQHL� DF LXQL� GH� GHOHJDUH� FDUH� WUHEXLH� V � ILH�
VDWLVI F WRDUH� SHQWUX�PXQFD� VD� ±� R� VDUFLQ � QX� SRDWH� IL� DORFDW � FKLDU� RULFXL�� H[LVW � DQXPLWH� SUHFRQGL LL�
LPSRUWDQWH��
�
ÌQ�SULPXO�UkQG��VXSHULRUXO�WUHEXLH�V �DLEH�DXWRULWDWH�DVXSUD�VXERUGRQDWXOXL��FHO�SX LQ�vQ�DQXPLWH�GRPHQLL�
FD�GH�H[HPSOX�vQ�DFHOD�DO�VWUXFWXULL�LHUDUKLFH�D�HFKLSHL���
ÌQ� DO� GRLOHD� UkQG� QRXO� DJHQW� WUHEXLH� V � ILH� XQXO� FDSDELO�� &HUHULOH� SHQWUX� FDSDELOLW LOH� DJHQWXOXL� SRW� IL�
FRPSOH[H��&DSDELOLW LOH�VH�UHIHU �GH�FHOH�PDL�PXOWH�RUL�OD�GDF �SRVWFRQGL LLOH�XQHL�DF LXQL�VH�YRU�PHQ LQH�
VDX�QX�FkQG�XQ�DJHQW�vQFHDUF �vQGHSOLQLUHD�VDUFLQLL�vQWU�R�VLWXD LH�vQ�FDUH�SUHFRQGL LLOH�VXQW�DGHY UDWH��
0RGHOH�PDL�FRPSOH[H�GH�FDSDELOLW L�SRW�OXD�vQ�FRQVLGHUDUH�úL�DOWH�DVSHFWH��

�� WLPSXO�GLVSRQLELO�DO�XQXL�DJHQW�
�� DELOLWDWHD�GH�D�UHVSHFWD�WHUPHQHOH�OLPLW �GH�UHDOL]DUH�D�VDUFLQLORU�
�� QLYHOXO�GH�SHUIRUPDQ �

�
$JHQ LL�HVWH�LPSRUWDQW�V �SRDW �REVHUYD�FDSDELOLW LOH�FHORUODO L�DJHQ L�DL�HFKLSHL�GH�OXFUX�vQ�VSHFLDO�DWXQFL�
FkQG�GHOHDJ �VDUFLQL��
6H�SRDWH�GHILQL�DVWIHO�ÄFDQ'HOHJDWH´�SULQ�XUP WRDUHD�UHOD LH��
FDQ'HOHJDWH��$��%��T ��W��{ �KDV$XWKRULW\��$��%��� �LV&DSDEOH��%��T ��W��� ��$� ²µ� �%��� ��%� ²µ� �$��
�
&kQG�XQ�DJHQW�GHOHDJ �R�UHVSRQVDELOLWDWH�XQXL�DOW�DJHQW�DJHQWXO�VXERUGRQDW�QX�WUHEXLH�QHDS UDW�V �SRDW �
vQGHSOLQL�VDUFLQD�VLQJXU�DWkWD�WLPS�FkW�R�SRDWH�GHOHJD�OD�UkQGXO�OXL�XQXL�DOW�DJHQW��
$FHVW�OXFUX�VH�vQWkPSO �GHV�OD�QLYHOXO�PHGLX�PDQDJHULDO�GLQ�FDGUXO�FRPSDQLLORU����PDQDJHULL�GH�OD�DFHVW�
QLYHO� DFFHSW � UHVSRQVDELOLW LOH� SULPLWH� GLQ� SDUWHD� VXSHULRULORU� QXPDL� SHQWUX� F � úWLX� F � XQXO� GLQWUH�
DQJDMD LL�GLQ�VXERUGLQHD�ORU�OH�SRDWH�vQGHSOLQL��
7R L�DJHQ LL�FDUH�VXQW�GHOHJD L�WUHEXLH�V �VH�DVLJXUH�F �H[LVW �R�PRGDOLWDWH�GH�vQGHSOLQLUH�D�VDUFLQLL�FKLDU�
GDF �R�vQGHSOLQHVF�GLUHFW�VDX�GHOHDJ �SH�FLQHYD�V �R�IDF ��
�
3XWHP�GHVFULH�DFHVW�OXFUX�vQ�PRG�IRUPDO�IRORVLQG�LGHHD�GH�H[WHQVLH�D�RUGLQLL�SDU LDOH��2�H[WHQVLH���¶��D�
RUGLQLL�SDU LDOH�����FDUH�WUHEXLH�V �FRLQFLG �FX�����SHQWUX�WRDWH�UHOD LLOH�SUH]HQWDWH�vQ������GDU�WUHEXLH�V �VH�
DGDXJH�PDL�PXOWH�HOHPHQWH�VDX�UHVWULF LL�DOH�RUGLQLL��DGLF �WULSOH LL�GLQ�UHOD LD�ELQDU �SHQWUX���¶��WUHEXLH�V �
ILH�XQ�VHW�PDL�PDUH�GHFkW�vQ�FD]XO������
� � �[�\��[���\�� �o� ��[��¶\��
�
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$SOLFkQG�DFHDVW �UHOD LH�DVXSUD�GHOHJ ULL�HVWH�QHFHVDU�FD�DWXQFL�FkQG�XQ�DJHQW�GHOHDJ �R�UHVSRQVDELOLWDWH�
XQXL� DOW� DJHQW�� SULPXO� DJHQW� V � ILH� VLJXU� F � H[LVW � R� SRVLELOLWDWH� GH� D� H[WLQGH� VWUXFWXUD� GHOHJ ULL� SULQ�
DG XJDUHD� GH� DJHQ L� OD� RUGLQHD� SDU LDO � DVWIHO� vQFkW� V � H[LVWH� FHO� SX LQ� XQ� PHPEUX� FDUH� YD� DYHD�
UHVSRQVDELOLWDWHD�GLUHFW �úL�FDUH�HVWH�FDSDELO�V �UH]ROYH�VDUFLQD��
1RWD LL��
Ä3RUGHU�+6�´�±�GHFODU �RELHFWXO�+�FD�RUGLQH�SDU LDO �SHVWH�PXO LPHD�6�
Ä%HORZ��;�<�+�´�±�vQFHDUF �V �H[SULPH�DFHHDúL�UHOD LH�����vQWUH�RELHFWHOH�;�úL�<��SUHVXSXVH�DSDU LQkQG�
OXL�6���
�
6H� SRDWH� VFULH� DVWIHO� XUP WRDUHD� D[LRP �� SULYLQG� UHOD LD� GH� RUGLQH� H[WLQV �� FDUH� VH� ED]HD] � SH� FHOH� ��
SURSULHW L�DOH�RUGLQLL�SDU LDOH���+�-�6�SRUGHU�+�6�� � �SRUGHU�-�6�� � �>�;<�� �6�EHORZ�;�<�+��o �EHORZ�;�<�-�@�o �H[WHQVLRQ�

�-�+��
�

)RORVLQG�DFHDVW �QRWD LH�SXWHP�GD�R�GHILQL LH�vPEXQ W LW �SHQWUX�ÄFDQ'HOHJDWH´��
FDQ'HOHJDWH��$��%��T ��W��{ ��+��SRUGHU�+��W ��>� �;�<�W ��; ²µ� <��l �EHORZ��;�<�+�@�

� � �-�H[WHQVLRQ��-�+��� >� �;�<�EHORZ��;�<�-��o �KDV$XWKRULW\��<��;�@�
� >� �&�GLUHFW5HVS�&�-��� ��EHORZ��&�%�-�� ��& %���� �LV&DSDEOH��&��T ��W�@�

�
W � �PXO LPHD�GH�DJHQ L�GLQ�HFKLS �
+� �WHUPHQ�FH�VH�UHIHU �OD�R�RUGLQH�SDU LDO �L]RPRUI �FX�GHOHJDUHD�FXUHQW �LHUDUKLF � ²µ� �
-� �HVWH�R�SRVLELO �H[WHQVLH�D�RUGLQLL�SDU LDOH�
�
$FHDVW �GHILQL LH�SULYLQG�VLVWHPXO�vQ�FDUH�UHVSRQVDELOLWDWHD�SRDWH�IL�GHOHJDW �HVWH�LPSRUWDQW �vQ�GHILQL LD�
SHUVLVWHQ HL�SHQWUX�F �vPSLHGLF �DJHQ LL�V �UHQXQ H�OD�R�UHVSRQVDELOLWDWH�DWXQFL�FkQG�úWLX�F �QX�H[LVW �QLFL�R�
FDOH�GH�UH]ROYDUH��GLUHFW �VDX�LQGLUHFW ��SULQ�DJHQ LL�SH�FDUH�L�DX�GHOHJDW��
�
&UH]XUL�FRPXQH�
�([LVW �XQ� VHQV� vQ� FDUH� VXSHULRUXO�GHSLQGH�GH� VXERUGRQDW�SUREDELO�GDWRULW � XQHL�S U L� D� UHVSRQVDELOLW LL�
�VDX�D�UHVSRQVDELOLW LL�SH�FDUH�L�D�GHOHJDW�R���
6XERUGRQD LL� WUHEXLH� VD�L� LQIRUPH]H� SH� VXSHULRUL� FkQG� UHDOL]HD] � F � QX� SRW� vQGHSOLQL� VDUFLQD�� (VWH�
LPSRUWDQW�GH�Y ]XW�FXP�VXQW�PRWLYD L�DJHQ LL�V �JHQHUH]H�R�DVWIHO�GH�FRPXQLFDUH�FDUH�HVWH�HVHQ LDO � vQ�
FDGUXO�HFKLSHORU�GH�OXFUX��
3ULYLP�UHVSRQVDELOLW LOH�vQ�VHQVXO�vQ�FDUH�DWkW�VXSHULRUXO�FkW�úL�VXERUGRQDWXO�vúL�FXQRVF�UHFLSURF�GRULQ HOH�
SULYLQG�VFRSXO�SURSXV�úL�GRUHVF�PHQ LQHUHD�SURSULLORU�FUH]XUL��
�
5HVSRQVDELOLW LOH�VXQW�SULYLWH�VLPLODU��VXSHULRUXO�úL�VXERUGRQDWXO�úWLX�GHVSUH�VFRSXULOH�ILHF UXLD�úL�GRUHVF�
V �OH�PHQ LQ ��FHHD�FH�HVWH�RDUHFXP�DVLPHWULF�SHQWUX�F �GRDU�XQXO�GLQWUH�VFRSXUL�SRDWH�IL�vQGHSOLQLW��
�
8Q�VFRS�5�SHUVLWHQW�MXVWLILFDELO��H[SOLFDELO���$�53*�±�DFFRXQWDEOH�U�SHUVLVWHQW�JRDO��HVWH�GHILQLW�FD�XQ�
VFRS�5�SHUVLVWHQW��vQ�D�IDFH�R�DF LXQH�VDX�D�R�GHOHJD�DOWFXLYD��FX�REOLJD LD�GH�D�IL�LQIRUPDW�DVXSUD�FHOXL�
F UXLD�L�D�GHOHJDW�UHVSRQVDELOLWDWHD��
'HILQLP� XQ� VFRS� $�53*� SHQWUX� DJHQWXO� $� FDUH� WUHEXLH� V � vQGHSOLQHDVF � VDUFLQD� T SHQWUX� DJHQWXO� %�
�VXSHULRUXO��DVWIHO��
$�53*� �$�%�� T �� { � 53*�$�� T �� � � %()25(� �3*RDO� �$��0%� �^$�%`�� >�53*� �$�� T �� � � VWDWXV�
�T �@���53*��$��T ������
XQGH��0% �PXWXDO�EHOLHI��FUH]XUL�FRPXQH��PXWXDOH��UHFLSURFH��
�
&UH]XULOH�FRPXQH�VXQW�FRQVLGHUDWH�GUHSW�R�PXO LPH�LQILQLW �GH�FRPELQD LL�GH�FUH]XUL�SHQWUX�R�PXO LPH�GH�
DJHQ L�vQ�FRQGL LLOH�vQ�FDUH�ILHFDUH�DJHQW�FXQRDúWH�FUH]XULOH�FHORUODO L��
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$FHDVW �GHILQL LH�YUHD�V �VSXQ �F �GDF �T QX�HVWH�DGHY UDW�DFXP�GDU�SRDWH�WRWXúL�IL�I FXW�V �ILH�DGHY UDW��
DWXQFL�DJHQWXO�$�YD�IL�U�SHUVLVWHQW�vQ�vQGHSOLQLUHD�VDUFLQLL�T ��7RWXúL�GDF �T SRDWH�IL�DWLQV�VDX�GHYLQH�GH�
QHDWLQV��$�WUHEXLH�V �DGRSWH�XQ�VFRS�SHUVLVWHQW�SHQWUX�D�VWDELOL�XQ�FUH]�UHFLSURF�FX�DJHQWXO�%�FDUH�L�D�GDW�
UHVSRQVDELOLWDWHD��
&HD�PDL� LPSRUWDQW �FRQVHFLQ �D�DFHVWHL� UHVWULF LL�HVWH�F �DJHQWXO� VXERUGRQDW� vO� LQIRUPHD] �SH�VXSHULRU�
FkQG�L�VH�vQWkPSO �V �HúXH]H��$FHDVWD�IDFH�FD�OHJ WXUD�$� ­� �%�V �ILH�úWHDUV �GLQ�RUGLQHD�SDU LDO �GkQG�
UHVSRQVDELOLWDWHD�GLUHFW �OXL�%�úL�SHUPL kQGX�L�V �vQFHUFH�V �J VHDVF �R�FDOH�GH�D�DWLQJH�VFRSXO�T �

�
$� � � � � $�
p � � � � � p �
%� �������� o� IDLO�&��%�,QIRUP�&� � %�
p � � � � � �
&� � � � � &�
�

$FHVW�OXFUX�HVWH�DQDORJ�FX�GHILQL LD�XQHL�VODEH�DWLQJHUL�D�VFRSXULORU�vQ�FDUH�DJHQ LL�FDUH�vPSDUW�LQWHQ LD�GH�
DWLQJHUH�D�VFRSXOXL�T DX�DQJDMDPHQWH�LQGLYLGXDOH�vQ�DWLQJHUHD�VFRSXOXL�T GDU�XUP UHVF�GH�DVHPHQHD�VD�L�
LQIRUPH]H�FRQWLQXX�SH�FHLODO L�DJHQ L�GHVSUH�VWDUHD�VFRSXOXL�T ��
3XWHP� GHILQL� PDL� ELQH� UHVSRQVDELOLW LOH� ED]DWH� SH� FUH]XUL� FRPXQH� SULYLQG� VFRSXULOH�� (VWH� LPSRUWDQW�
SHQWUX�VXERUGRQDW�V �DLEH�XQ�VFRS�U�SHUVLVWHQW�H[SOLFDELO�GDU�úL�SHQWUX�VXSHULRU�HVWH�LPSRUWDQW�V �úWLH�DFHVW�
OXFUX�LDU�SHQWUX�VXERUGRQDW�V �úWLH�F �VXSHULRUXO�FXQRDúWH�DFHVW�OXFUX��úDPG��
�
�
3XWHP�GHILQL�DFXP�UHVSRQVDELOLWDWHD�DVWIHO��
�

�$�%��T GLUHFW5HVS��$��T ��� �GHOHJDWHG��%�$��T �� �o� �$�53*��$�%��T ��
� �3*RDO��$��0%��^$�%`��$�53*��$�%��T �����

� �$��T LQGLUHFW5HVS��$��T �� �o� �
*RDO��$��'RQH�T ��� �>�%�GHOHJDWHG��$�%��T �� �o� %()25(��3*RDO��$��0%��^$�%`��*RDO��$��

'RQH�T �����*RDO��$��'RQH�T ���@�
�
3ULPD�D[LRP �VSXQH�F �DJHQ LL�FX�UHVSRQVDELOLWDWH�GLUHFW �QX�DX�QXPDL�XQ�VFRS�U�SHUVLVWHQW�H[SOLFDELO�SH�
FDUH� V �O� vQGHSOLQHDVF � GDU� VH� DVLJXU � GH� DVHPHQHD� F � VXSHULRUXO� V X� FXQRDúWH� DFHVW� OXFUX� úL� DVWIHO� VH�
SRDWH�DúWHSWD�OD�WRDWH�FRQVHFLQ HOH��XUP ULOH���
$� GRXD� D[LRP � VSXQH� F � DJHQ LL� FX� UHVSRQVDELOLWDWH� LQGLUHFW � DX� VDUFLQD� GH� D� LQIRUPD� FRQWLQXX�
VXERUGRQD LL� DVXSUD� VFKLPE ULORU� vQ� YHGHUHD� DWLQJHULL� VFRSXOXL� SURSXV�� )DSWXO� F � VXSHULRUXO� DUH� GH�
vQGHSOLQLW�VFRSXO�FD�WDVN�XO�V �ILH�UHDOL]DW�QX�vQVHDPQ �F �WUHEXLH�V �vQGHSOLQHDVF �FKLDU�HO�DFHO�WDVN��
&UH]XULOH�FRPXQH�VXQW�HVHQ LDOH�vQ�VXUSULQGHUHD�GHSHQGHQ HORU�GLQWUH�UHOD LLOH�GH�UHVSRQVDELOLWDWH��
,PSRUWDQ D�PHQ LQHULL� XQXL� VLVWHP�GH�FUH]XUL�FRPXQH�HVWH�GDW �GH� IDSWXO�F �DJHQWXO�SULQFLSDO� �FHO�FDUH�
GHOHDJ ��SRDWH�DFXP�FRQWD�SH�VXERUGRQDW�ILLQG�DFXP�LQIRUPDW�GH�DFHVWD�FX�SULYLUH�OD�VXFFHVXO�VDX�HúHFXO�
vQ� vQGHSOLQLUHD� WDVN�XOXL�� $JHQ LL� vQFHDUF � V �úL� DVXPH� UHVSRQVDELOLW LOH� ILLQG� SURPSW� LQIRUPD L� GH�
VXSHULRUL�RUL�GH�FkWH�RUL�DX�QHYRLH��
�
/HJ WXUD�GLQWUH�UHVSRQVDELOLW L��GHSHQGHQ D��
�/HJ WXUD� GLQWUH� UHVSRQVDELOLW L� SUHVXSXQH� PDL� PXO L� DJHQ L�� 6H� SRW� LGHQWLILFD� WUHL� WLSXUL� GH�
UHVSRQVDELOLW L��
$1'�±�UHVSRQVDELOLW L�SULYLQG�DF LXQL�FRRSHUDWLYH�±�WR L�DJHQ LL�WUHEXLH�V �OXFUH]H�vPSUHXQ �
;25�±�UHVSRQVDELOLW L�SULYLQG�DF LXQL�FRPSHWLWLYH�±�FHO�PXOW�XQ�DJHQW�SRDWH�vQGHSOLQL�VDUFLQD�
25�±�UHVSRQVDELOLW L�SULYLQG�DF LXQL�FRPSDWLELOH�±�RULFH�DJHQW��XQXO�VDX�PDL�PXO L��VH�SRDWH�RFXSD�GH�
WDVN�XO�UHVSHFWLY�
�
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)LHFDUH� GLQWUH� DFHVWH� UHVSRQVDELOLW L� YRU� IL� DWULEXLWH� GLIHULW� vQ� FDGUXO� JUXSHL� GH� DJHQ L� LDU� DFHVWH�
LQWHUDF LXQL�QHFHVLW �GH�FHOH�PDL�PXOWH�RUL�FRPXQLFDUH�vQWUH�DJHQ L��
�
ÌQ� FD]XO� UHVSRQVDELOLW LORU� FRRSHUDWLYH� �$1'�� DJHQ LL� WUHEXLH� V � VH� FRRUGRQH]H� úL� VLQFURQL]H]H� SHQWUX�
vQGHSOLQLUHD�VDUFLQLL�VLPXOWDQ��DúWHSWkQG�SkQ �FkQG�WR L�DJHQ LL�VXQW�SUHJ WL L���
ÌQ� FD]XO� UHVSRQVDELOLW LORU� FRPSHWLWLYH� �;25�� DJHQ LL� WUHEXLH� V � FRPXQLFH� SHQWUX� D� KRW Uv� FLQH� vúL� YD�
DVXPD�UHVSRQVDELOLWDWHD�vQ�PRG�LQGLYLGXDO��
�
7RDWH� DFHVWH� FHULQ H� GH� FRPXQLFDUH� SRW� IL� GHILQLWH� SULQ� QRL� UHVWULF LL� DVXSUD� FUH]XULORU� FRPXQH� FDUH�
WUHEXLHVF�PHQ LQXWH��

�� FUH]XO� FRPXQ� FD� WR L� DJHQ LL� V � ILH� SUHJ WL L� vQDLQWH� GH� D� DF LRQD� vQ� FD]XO� XQHL�
UHVSRQVDELOLW L�FRRSHUDWLYH�

�� FUH]XO�FRPXQ�F � WR L�DJHQ LL�VXQW�GH�DFRUG�FD�XQ�VLQJXU�DJHQW��DFHODúL�DJHQW� vQ�S UHUHD�
WXWXURU��V �vúL�DVXPH�UHVSRQVDELOLWDWHD�;25�

�
&RQFOX]LL��
7RDWH�FHOH�SUH]HQWDWH�VXQW�LPSRUWDQWH�vQ�FRQVWUXLUHD�VLVWHPHORU�PXOWL�DJHQW�SHQWUX�F �SXQFWHD] �DVSHFWH�
LPSRUWDQWH�SULYLQG�UHVSRQVDELOLW LOH�FDUH�VXQW�QHFHVDUH�vQ�GHWHUPLQDUHD�XQXL�FRPSRUWDPHQW�FRODERUDWLY�
FRUHFW�vQ�FDGUXO�HFKLSHL�GH�OXFUX��
(�ELQH�GH�úWLXW� vQ�GHVFULHUHD�XQHL�VWUXFWXUL�D�HFKLSHL�GH� OXFUX�FDUH�VXQW�VDUFLQLOH�DVRFLDWH�ILHF UXL�DJHQW�
�VDX�JUXS�GH�DJHQ L��SHQWUX�FDUH�ILHFDUH�HVWH�UHVSRQVDELO��
5HVSRQVDELOLWDWHD�WUHEXLH�V �ILH�FODU �SHQWUX�ILHFDUH�DJHQW�SHQWUX�D�úWL�FkQG�V �DF LRQH]H��FkQG�V �DúWHSWH�
vQ�GHIHQVLY ��FkQG�V �FRPXQLFH�úDPG��
*kQGLUHD�ILHF UXL�DJHQW�DVRFLDW �FX�UHVSRQVDELOLWDWHD�SRDWH�IL�PRGXODW �vQ�WHUPHQL�GH�VFRSXUL�úL�FUH]XUL�
DOH�DJHQ LORU��
&RQFHSWXO�GH�VFRS�SHUVLVWHQW�HVWH�IRORVLW�SHQWUX�D�VXEOLQLD�QR LXQHD�F �UHVSRQVDELOLWDWHD�LPSOLF �GRULQ D�
GH�D� IDFH�FHYD� V � VH� vQWkPSOH�GDU� HVWH�GLIHULW � GH� LQWHQ LH�� úL� SRDWH� IL� GHOHJDW �SHUPL kQG�DOWFXLYD� V �R�
vQGHSOLQHDVF �vQ�IRORVXO�V X��
5HVSRQVDELOLWDWHD�LPSOLF �GHSHQGHQ �vQ�VHQVXO�F ��GH�RELFHL��UHVSRQVDELOLWDWHD�HVWH�GDW �GH�R�SHUVRDQ �XQ�
DJHQW�FDUH�DUH�QHYRLH�FD�VDUFLQD�V �ILH�vQGHSOLQLW �VFRSXO�V �ILH�DWLQV��
�
1DWXUD�DFHVWHL�UHOD LL�LQWHU�DJHQ L�SRDWH�IL�WUDQVSXV �SULQ�FHUHUHD�GH�PHQ LQHUH�D�XQRU�FUH]XUL�FRPXQH�GH�D�
OXQJXO� S U LORU� LPSOLFDWH� SULYLQG� VWDUHD� VFRSXOXL�� QHYRLD� GH� YDOLGLWDWH� úL� SRVLELOLWDWHD� GH� DWLQJHUH� D�
VFRSXOXL��
'LQ� SXQFW� GH� YHGHUH� DO� XQXL� DJHQW� FDUH� DUH� R� UHVSRQVDELOLWDWH� DFHVW� FDGUX� UHSUH]LQW � R� ED] � SHQWUX�
DGRSWDUHD�XQRU�GHFL]LL�LQWHOLJHQWH�FX�SULYLUH�OD�FkQG�úL�FXP�V �DF LRQH]H�úL�V �LQWHUDF LRQH]H�FX�HFKLSD��
�
%LEOLRJUDILH�
�

��� & W OLQ�$XUHO�5XVX�±�Ä6LVWHPH�PXOWL�DJHQW�±�XWLOL]DUHD�SURJUDP ULL�YL]XDOH�vQ�LQWHUIH H�XWLOL]DWRU�
IRORVLQG�PRGHOXO�ED]DW�SH�DJHQ L´�

��� &pGULF�%XFKH��5RQDQ�4XHUUHF��(ULF�0DIIUH��3LHUUH�&KHYDLOOHU��3LHUUH�'H/RRU�±�Ä0$6&$5(7��
0XOWL�$JHQWV� 6\VWHP� IRU� 9LUWXDO� (QYLURQPHQW� IRU� 7UDLQLQJ´�� /DERUDWRLUH� G¶,QJpQLHULH�
,QIRUPDWLTXH��(FROH�1DWLRQDOH�G¶,QJpQLHXUV�GH�%UHVW��7FKQRSROH�%UHVW�,URLVH�

��� 7KRPDV�5�� ,RHUJHU�� -��&ROE\� -RKQVRQ�±� Ä$�)RUPDO�0RGHO� RI�5HVSRQVDELOLWLHV� LQ�$JHQW�%DVHG�
7HDPZRUN´��'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH��7H[DV�$	0�8QLYHUVLW\�
�
�

����7+(�$*(17¶6�$%,/,7<�72�/($51��,03257$1&(�$1'�0(7+2'6�
$XWKRU��(FRQRPLVW�0LKDL�6LOYLX�5XVX��3K'�&DQGLGDWH�

*HQHUDO�,QVSHFWRUDWH�RI�5RPDQLDQ�3ROLFH��%XFKDUHVW��5RPDQLD�
�

$EVWUDFW�
�

$GDSWDWLRQ��OHDUQLQJ��FRPPXQLFDWLRQ�DUH�LPSRUWDQW�SURSULHWLHV�WKDW�DJHQWV�FDQ�SRVVHV��+RZHYHU��
WKH�QHFHVVLW\�WR�HQGRZ�WKH�DJHQW�ZLWK�RQH�RI�WKHVH�SURSULHWLHV�LQ�D�JLYHQ�VLWXDWLRQ�DQG�WKH�FKRVH�RI�WKH�
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PHFKDQLVP� WKDW� LPSOHPHQWV� WKHP�UDLVHV� VRPH�GLIILFXOWLHV��7KH�DJHQW¶V� W\SH�RI� HQYLURQPHQW� LQ�ZKLFK� LW�
DFWV��WKH�FRPPXQLFDWLRQ�RU�FROODERUDWLRQ�ZLWK�RWKHU�DJHQWV�UHSUHVHQWV�LPSRUWDQW�IDFWRUV�WKDW�LQIOXHQFH�LQ�
VRPH�H[WHQW�WKH�DUFKLWHFWXUH�RI�WKH�DJHQW�DQG�LWV�SHUIRUPDQFHV��

7KLV� SDSHU� IRFXVHV� RQ� WKH� OHDUQLQJ� DSWLWXGH� RI� WKH� DJHQW�� )LUVW�� WKH� SODFH� RI� OHDUQLQJ� LQ� WKH�
IUDPHZRUN� RI� LQWHUQDO� SURFHVVHV� RI� WKH� DJHQW�� WKH� LPSDFW� RQ� RWKHU� DJHQWV� DQG� WKH� UHODWLRQVKLS� ZLWK�
DQRWKHU�SURFHVVHV��L�H��DGDSWDWLRQ��DUH�H[DPLQHG�LQ�GHWDLO��7KHQ��WKH�YDULRXV�PHFKDQLVPV�DQG�WHFKQLTXHV�
WKURXJK� ZKLFK� WKH� OHDUQLQJ� SURFHVV� FDQ� EH� UHDOL]HG� DUH� VXFFLQFWO\� FKDUDFWHUL]HG�� )LQDOO\�� WKH� PRVW�
UHSUHVHQWDWLYH�WKHRUHWLFDO�DQG�SUDFWLFDO�FRQWULEXWLRQV�LQ�WKH�ILHOG�RI�DJHQWV�DUH�HPSKDVL]HG��

7KH�OHDGLQJ�DLP�RI�WKLV�SDSHU�LV�WR�SURYLGH�D�JHQHUDO�YLHZ�RQ�YDULRXV�DOWHUQDWLYHV�WKDW�DQ�DJHQW�
FDQ�XVH�WR�UHDOL]H�WKH�OHDUQLQJ�SURFHVV��

�
����'<1$0,&6�:,7+�(;3(&7$7,216�)25�08/7,�$*(17�6<67(06�
$XWKRU��(FRQRPLVW�0LKDL�&RQVWDQWLQ��3K'�&DQGLGDWH�

5RPDQLDQ�%DQN�IRU�'HYHORSPHQW��%XFKDUHVW��5RPDQLD�
�

$EVWUDFW�
� 7KH�VWXG\�RI�WKH�G\QDPLFV�ZLWK�H[SHFWDWLRQV�IRU�PXOWL�DJHQW�V\VWHPV�LV�UHOHYDQW�LQ�WKH�VLWXDWLRQ�LQ�
ZKLFK�WKH�DJHQWV�±�LQ�WKH�SURFHVV�RI�WDNLQJ�GHFLVLRQV�LQ�WKH�SUHVHQW�±�WDNH�LQWR�DFFRXQW�SRVVLEOH�IXWXUH�
VWDWHV��7KH�DJHQWV�DUH�SODQQLQJ�WR�DFKLHYH�WKH�LQGLYLGXDO�REMHFWLYHV�EDVHG�RQ�WKHLU�LQIRUPDWLRQ�RI�FDXVHV��
PHPRU\� RI� WKH� SDVW� DQG� H[SHFWDWLRQV� DERXW� WKH� IXWXUH�� $� G\QDPLFDO� IRUPXODWLRQ� RI� WKH� LQWHUDFWLRQV�
EHWZHHQ� WKH� DJHQWV� ZRXOG� UHTXLUH� D� GLIIHUHQW� DSSURDFK� � � LQ� WKH� VLWXDWLRQ�ZKHQ� WKHLU� EHKDYLRU� ZRXOG�
GHSHQG�RQ�WKHLU�H[SHFWDWLRQV�DQG�NQRZOHGJH�DV�ZHOO�DV�RQ�WKH�UXOHV�JRYHUQLQJ�WKH�HYROXWLRQ�RI�WKH�PXOWL�
DJHQW�V\VWHP��7KH�H[SHFWDWLRQV�RI�WKH�DJHQWV�FRQFHUQLQJ�WKH�IXWXUH�PXVW�HQWHU�LQWR�WKH�G\QDPLFDO�UXOHV�
JRYHUQLQJ�WKH�HYROXWLRQ�RI�WKH�HQWLUH�V\VWHP���
� 7KLV�DUWLFOH�H[DPLQHV�WKH�EHKDYLRU�RI�WZR�W\SHV�RI�WKH�PXOWL�DJHQW�V\VWHPV�ZKHUH�WKH�G\QDPLFV�
ZLWK� H[SHFWDWLRQV� DUH� SUHVHQW�� 7KH� ILUVW� RQH� LV� FRPSRVHG� RI� D� FROOHFWLRQ� RI� DJHQWV� WKDW� FRPSHWHV� RQH�
DQRWKHU�IRU�OLPLWHG�UHVRXUFHV��EDVHG�RQ�WKH�LQGLYLGXDO�VWUDWHJLHV��(DFK�DJHQW�DVVRFLDWHV�D�VSHFLILF�OHYHO�
RI� WKH�XWLOLW\� IRU�XVLQJ�HDFK�UHVRXUFH��7KH�DQDO\WLFDO� WRROV�RI�QRQOLQHDU�G\QDPLFV�DUH�XVHG� LQ�RUGHU� WR�
GHVFULEH� WKH�V\VWHP�ILUVW� LQ� WKH�VLWXDWLRQ�ZKHQ�WKH�H[WHUQDO�HQYLURQPHQW�FKDQJHV�RYHU�WLPH�DQG�VHFRQG�
ZKHQ� WKH�DJHQWV� LQFRUSRUDWH� WKHLU�H[SHFWDWLRQV�DERXW� WKH� IXWXUH� LQ� WKHLU�GHFLVLRQV��7KHVH�H[SHFWDWLRQV�
KDYH� DQ� LPSRUWDQW� UROH� ZKHQ� WKH� DJHQWV� XVH� SDVW� DQG� SUHVHQW� LQIRUPDWLRQ� LQ� HVWLPDWLQJ� WKH� H[SHFWHG�
IXWXUH�OHYHO�RI�XWLOLW\�IRU�HDFK�UHVRXUFH��$�G\QDPLFDO�IRUPXODWLRQ�RI�WKHVH�PXOWL�DJHQW�V\VWHPV�ZRXOG�EH�
QHFHVVDU\�LQ�RUGHU�WR�XQGHUVWDQG�WKH�HIIHFW�RI� WKH�H[SHFWDWLRQV�RQ�WKH�JOREDO�SHUIRUPDQFH�RI�WKH�PXOWL�
DJHQW�V\VWHP��
� $�VHFRQG�FRQWH[W�ZKHQ� WKH�HIIHFW�RI� WKH�H[SHFWDWLRQV�RI� WKH�DJHQWV� LV� LPSRUWDQW�LV�JLYHQ�E\� WKH�
TXHVWLRQ� RI� KRZ� VSRQWDQHRXV� FRRSHUDWLRQ� LQ� D� JURXS� RI� DJHQWV� FDQ� EH� DFKLHYHG� WKURXJK� LQGLYLGXDOO\�
UDWLRQDO�GHFLVLRQV�� ,Q�D� VRFLDO�GLOHPPD�SUREOHP��D�JURXS�RI�DJHQWV�DUH� LQ�FRPSHWLWLRQ�RQH�DQRWKHU� LQ�
RUGHU�WR�REWDLQ�D�FRPPRQ�JRRG�LQ�WKH�DEVHQFH�RI�D�FHQWUDO�DXWKRULW\��(DFK�DJHQW�KDV�WZR�FKRLFHV��HLWKHU�
WR�FRQWULEXWH�WR�WKH�FRPPRQ�JRRG�RU�WR�VKLUN��7KH�ORJLF�EHKLQG�WKH�GHFLVLRQ�WR�FRRSHUDWH�RU�QRW�FKDQJHV�
ZKHQ�WKH�DJHQWV�LQWHUDFWV�RQH�DQRWKHU�DQG�VLQFH�WKH�H[SHFWHG�OHYHO�RI�XWLOLW\�RI�HDFK�DJHQW�LQIOXHQFHV�KLV�
SUHVHQW�GHFLVLRQ��7KLV�LQGLFDWHV�WKH�LPSRUWDQFH�RI�LQFOXGLQJ�H[SHFWDWLRQV�LQ�D�G\QDPLFDO�GHVFULSWLRQ�RI�
WKH�FROOHFWLYH�DFWLRQ�RI�WKH�JURXS�RI�DJHQWV�������

7KH�VHFRQG� W\SH�RI� WKH�PXOWL�DJHQW� V\VWHP�ZKHUH�DJHQWV�KDYH�GLIIHUHQW� LQGLYLGXDO�REMHFWLYHV� LV�
SURSRVHG� DQG� DQDO\]HG� ZLWK� WKH� DQDO\WLFDO� WRROV� RI� QRQOLQHDU� G\QDPLFV�� 7KH� SURSRVHG� PHWKRGRORJ\�
VKRZV� WKH�ZD\� LQ�ZKLFK� VSRQWDQHRXV� FRRSHUDWLRQ�FDQ� EH� DFKLHYHG�ZKHQ� WKH� DJHQWV� WDNH� LQWR�DFFRXQW�
WKHLU�H[SHFWDWLRQV�DERXW�WKH� IXWXUH�ZKHQ�PDNLQJ�WKHLU�FKRLFH�LQ�WKH�SUHVHQW��0RUHRYHU�� WKH�V\VWHP�FDQ�
UHPDLQ�WUDSSHG�IRU�D�ORQJ�WLPH�LQ�D�PHWD�VWDEOH�VWDWH��(YHQWXDOO\��ODUJH�IOXFWXDWLRQV�PD\�DSSHDU�GXH�WR�
XQFHUWDLQ�LQIRUPDWLRQ�RI�DJHQWV�ZKLFK�PD\�FDXVH�D�WUDQVLWLRQ�WR�WKH�VWDWH�RI�D�JOREDO�HTXLOLEULXP��7KH�
HIIHFWV�RI�WKH�JURXS�VWUXFWXUH�DV�ZHOO�DV�GLYHUVLW\�RQ�WKH�G\QDPLFV�RI�FRRSHUDWLRQ�DUH�DOVR�VWXGLHG��

�
,��&RPSXWDWLRQDO�(FRV\VWHP��
� ,Q� WRGD\¶V� ILQDQFLDO� PDUNHWV� DQDO\]HG� DV� PXOWL�DJHQW� V\VWHPV�� DJHQWV� KDYH� QRQ�1HZWRQLDQ�
SURSHUWLHV��7KH\�PD\� IRUP�SODQV�DQG�FRQVHTXHQWO\� WKHLU�DFWLRQV� DSSHDU� WR�EH� �RU� DUH�� LQWHQWLRQDO�� �2Q�
WKHVH� PDUNHWV�� DJHQWV� PDNH� SODQV� WR� DFKLHYH� WKHLU� JRDOV� EDVHG� RQ� WKHLU� NQRZOHGJH� RI� FDXVHV�� WKHLU�
PHPRU\�RI� WKH� SDVW�� WKHLU� SUHGLFWLRQV� IRU� WKH� IXWXUH� DV�ZHOO� DV� WKHLU� ELDVHV� DQG�EHOLHIV�� ,Q� WKHVH� OLJKW��
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ILQDQFLDO� PDUNHWV� DUH� FRPSRVHG� RI� DJHQWV� ZKLFK� PD\� EH� FDSDEOH� RI� OHDUQLQJ�� SRVVLEO\� E\� DGRSWLQJ�
VWUDWHJLHV� WKDW�PD[LPL]H� WKHLU� SHUIRUPDQFH��2U� LW� FRXOG� EH� SRVVLEOH� WKDW� WKH� DJHQWV� DSSHDU� WR� OHDUQ�� LI�
DJHQW�W\SH�HYROYH�RYHU�JHQHUDWLRQV��DFFRUGLQJ�WR�D�ILWQHVV�IXQFWLRQ��%DVHG�RQ�WKLV��WKURXJK�OHDUQLQJ�DQG�
SODQQLQJ��WKH�DJHQWV�RQ�WKH�PDUNHWV�FDQ�DGDSW�±�WR�VRPH�SRLQW���WR�WKH�FKDQJLQJ�HQYLURQPHQW�PDGH�XS�RI�
WKH�RWKHU�DJHQWV�DV�ZHOO�DV�H[WHUQDO�HYHQWV����
� 9DULRXV� IDFWRUV� �OLNH� VRFLDO� FRQYHQWLRQV�� WKH� F\FOHV� RI� QDWXUH�� HWF�� PD\� FUHDWH� SHULRGLF�
IOXFWXDWLRQV�LQ�WKH�SULFHV�RI�DVVHWV�WUDGHG�RQ�VWRFN�H[FKDQJHV��'HWHUPLQLQJ�WKH�UHVSRQVH�WR�VXFK�SHULRGLF�
IOXFWXDWLRQV�RI�D�ODUJH�V\VWHP�RI�DJHQWV�ZKLFK�RSHUDWHV�LQGHSHQGHQWO\�RQ�D�ILQDQFLDO�PDUNHW�LV�LQ�JHQHUDO�
PXFK�KDUGHU� LQVWHDG�RI�SUHGLFWLQJ� WKHLU� LQIOXHQFH�RQ� LVRODWHG� LQGLYLGXDOV��7KH�DJJUHJDWH�EHKDYLRU�RI� D�
V\VWHP�RI� DJHQWV� �RQ� WKH�RWKHU�KDQG��GHWHUPLQHV� LPSRUWDQW� FKDUDFWHULVWLFV� VXFK�DV� V\VWHP�SHUIRUPDQFH�
DQG�DGDSWDELOLW\��WR�WKH�FKDQJLQJ�HQYLURQPHQW�ZKLFK�FKDUDFWHUL]HV�WRGD\¶V�PDUNHWV��
� $�FRPSXWDWLRQDO�HFRV\VWHP�SURSRVHG� LQ� WKLV�FKDSWHU� LV�EDVHG�RQ� WKH� UHVHDUFKHV�RI�+XEHUPDQQ�
DQG� +RJJ� DQG� LV� D� NLQG� RI� D� PXOWL�DJHQW� V\VWHP� LQ� ZKLFK� DJHQWV� ³ILJKW´� IRU� OLPLWHG� UHVRXUFHV�� 7KLV�
V\VWHP�LV�FKDUDFWHUL]HG�E\�D�GLVWULEXWHG�FRQWURO��DV\QFKURQ\�LQ�H[HFXWLRQ��UHVRXUFH�FRQWHQWLRQ�DV�ZHOO�DV�
FRRSHUDWLRQ� EHWZHHQ� DJHQWV�� 7KH� DJHQWV� DOVR� VXIIHU� IURP� WKH� SUREOHPV� RI� LQFRPSOHWH� NQRZOHGJH� DQG�
GHOD\HG�LQIRUPDWLRQ��7KH�DJHQWV�FKRRVH�EHWZHHQ�YDULRXV�DVVHWV�EDVHG�RQ�WKHLU�SHUFHLYHG�SD\RIIV��,Q�WKLV�
V\VWHP� 1 �DJHQWV�FDQ�FKRRVH�EHWZHHQ�.�DVVHWV��WUDGHG�RQ�D�VWRFN�H[FKDQJH�DFFRUGLQJ�WR�WKH�SHUFHLYHG�
�EXW� QRW� QHFHVVDULO\� FRUUHFW�� H[SHFWHG� SD\RII�� 7KHVH� SD\RIIV� DUH�PHDVXUHV� RI� WKH� DVVHW¶V� SHUIRUPDQFH�
�JLYHQ�E\�WKH�UHWXUQ���&RPSHWLWLRQ�DQG�FRRSHUDWLRQ�EHWZHHQ�DJHQWV�DUH�WDNHQ�LQWR�DFFRXQW�JLYHQ�WKH�IDFW�
WKDW� EHWZHHQ� WKH� QXPEHU� RI� DVVHWV� KHOG� E\� DQ� DJHQW� DQG� WKH� UHWXUQ� WKHUH� LV� D� GLUHFW� OLQN�� ,Q� D� SXUHO\�
FRPSHWLWLYH� HQYLURQPHQW� OLNH� WKDW� JLYHQ� E\� D� VWRFN� H[FKDQJH�� WKH� UHWXUQ� IRU� KDYLQJ� D� SDUWLFXODU� DVVHW�
L ZRXOG�GHFUHDVH�ZLWK�WKH�IUDFWLRQ�RI�DJHQWV� ��WI ¹ DOUHDG\�XVLQJ�LW��$OWHUQDWLYHO\��WKH�DJHQWV�XVLQJ�WKH�
VDPH�DVVHW�FRXOG�DVVLVW�RQH�DQRWKHU�DQG�LQ�FRQVHTXHQFH�WKH�UHWXUQ�PLJKW�GHFUHDVH�DV�PRUH�DJHQWV�XVHG�
WKH�VDPH�DVVHW��(DFK�DJHQW�HYDOXDWHV�WKH�SD\RII�DVVRFLDWHG�ZLWK�HDFK�DVVHW�DV\QFKURQRXVO\�DW�DQ�DYHUDJH�
UDWH�D �DQG�VZLWFKHV�WR�WKH�DVVHW�ZLWK�WKH�KLJKHVW�SD\RII����
� 0RUHRYHU�� WKH� LQIRUPDWLRQ� DYDLODEOH� WR� WKH� DJHQWV� LV� VRPHWLPHV� GHOD\HG� LQ� WLPH� DV� ZHOO� DV�
LPSHUIHFW��*LYHQ�WKLV�LPSHUIHFW�LQIRUPDWLRQ��HDFK�DJHQW¶V�SHUFHLYHG�SD\RII�GLIIHUV�IURP�WKH�DFWXDO�YDOXH��
7R�DFFRXQW�IRU�WKH�IDFW�WKDW�DQ�DJHQW¶V�LQIRUPDWLRQ�DERXW�WKH�FXUUHQW�VWDWH�RI�WKH�V\VWHP�FDQ�EH�LPSHUIHFW�
DQG�GHOD\HG��ZH�DGG�D�QRUPDOO\�GLVWULEXWHG�TXDQWLW\�ZLWK�]HUR�PHDQ�DQG�VWDQGDUG�GHYLDWLRQ�V �WR�HDFK�
SD\RII��DQG�GHOD\�WKH�LQIRUPDWLRQ�DYDLODEOH�WR�HDFK�DJHQW�E\�WLPHV ��
� ,Q�WKLV�SDSHU��ZH�FRQVLGHU�D�PRGHO�FRPSRVHG�RI�LGHQWLFDO�DJHQWV�FRPSHWLQJ�IRU��� DVVHWV��)RU�WKLV�
FDVH��WKH�WLPH±HYROXWLRQ�RI�WKH�IUDFWLRQ�RI�DJHQWV�XVLQJ�WKH�ILUVW�DVVHW�LV�GHVFULEHG�ZLWKLQ�WKH�PHDQ�ILHOG�
DSSUR[LPDWLRQ�E\�WKH�GLIIHUHQWLDO�±GHOD\�HTXDWLRQ���
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WZR�GLIIHUHQW�FKRLFHV�RI�SD\RII�IXQFWLRQV�UHODWHG�WR�FRPSHWLWLYH�DQG�FRRSHUDWLYH�V\VWHPV�KDV�EHHQ�VWXGLHG�
E\�.HSKDUW�HW�DOO��7KH�FRPSHWLWLYH�SD\RIIV�FRQVLGHUHG�ZHUH�JLYHQ�E\�WKH�UHODWLRQV�����DQG�������
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� ,Q�WKLV�FDVH��WKH�G\QDPLFV�RI�WKH�V\VWHP±JLYHQ�WKH�XQFHUWDLQW\� EV � ���JHQHUDWHV�WKUHH�W\SHV�RI�
EHKDYLRU� RI� WKH� DQDO\]HG� V\VWHP�� �D�� H[SRQHQWLDO� GHFD\� WR� WKH� IL[HG� SRLQW� JLYHQ� E\� ÂÂ �� II  U �� �E��
GDPSHG�RVFLOODWLRQV�DERXW� ÃI DQG��F��SHUVLVWHQW�RVFLOODWLRQV���
� 2Q� WKH� RWKHU� KDQG��D� V\VWHP�RI� FRRSHUDWLQJ� DJHQWV�ZLWK� WKH� IROORZLQJ�SD\RII� IXQFWLRQ� FDQ�EH�
UHSUHVHQWHG�XVLQJ�WKH�HTXDWLRQ�����DQG������
�

������������� ÄÅÅÅ WIWIW* �� � ����
�� ,Q� WKLV�FDVH��WKH�SD\RIIV�KDYH�EHHQ�FKRVHQ�WR�KDYH� WKH�VDPH�IL[HG�SRLQW�DV�LQ� WKH�FDVH�ZLWK�QR�
XQFHUWDLQW\��7KLV�V\VWHP��RI�DJHQWV���DQG�DVVHWV�H[KLELWV�VWDELOLW\��LQVWDELOLW\���ELIXUFDWLRQ�DV�ZHOO�DV�FKDRV�
IRU�GLIIHUHQW� E �DQG�V ���
�
,,��&ROOHFWLYH�$FWLRQ�
�� 7KH� SUHYLRXV� FKDSWHU� KDV� UDLVHG� VRPH� VLJQLILFDQW�TXHVWLRQV� VXFK�DV�� LI� DJHQWV� WDNH� GHFLVLRQ� WR�
FRRSHUDWH� RU� QRW� ±� EDVHG�RQ� WKH� LPSHUIHFW� LQIRUPDWLRQ� DERXW� WKH� JURXS� DFWLYLW\� DQG� DW� WKH� VDPH� WLPH�
LQFRUSRUDWH�H[SHFWDWLRQV�DERXW�RQ�KRZ�WKHLU�GHFLVLRQ�ZLOO�DIIHFW�RWKHU�DJHQWV��FDQ�WKH�RYHUDOO�FRRSHUDWLRQ�
EH�VXVWDLQHG�IRU�D�ORQJ�SHULRG�RI�WLPH�"�+RZ�WKHVH�H[SHFWDWLRQV�DV�ZHOO�DV�JURXS�VL]H�DQG�GLYHUVLW\�FDQ�
DIIHFW�WKH�SRZHU�RI�FRRSHUDWLRQ"��
� 7KH�PDWKHPDWLFDO� PRGHO� IRU� WKHVH� TXHVWLRQV� �NQRZQ� DV� FROOHFWLRQ� DFWLRQ� SUREOHP�� WDNHV� LQWR�
DFFRXQW�H[SHFWDWLRQV�FRPSRVHG�RI�WZR�FRPSRQHQWV��HDFK�DJHQW�EHOLHYHV�WKDW�IXWXUH�DJJUHJDWH�FROOHFWLYH�
EHKDYLRU� LV� UHODWHG� GLUHFWO\� E\� WKH� DJHQW� FKRLFHV� LQ� LQYHUVH� SURSRUWLRQ� WR� WKH� VL]H� RI� WKH� JURXS� DQG�
VHFRQGO\�� WKDW� WKH� LQWHUDFWLRQV�EHWZHHQ�DJHQWV�KDV�D� ILQLWH�GXUDWLRQ�FKDUDFWHUL]HG�E\�DQ�KRUL]RQ� OHQJWK�+ ��7KXV��DJHQWV�EHOLHYH�WKDW�LQ�WKH�ORQJ�UXQ�WKHLU�W\SH�RI�DFWLRQV�FDQ�HQFRXUDJH�VLPLODU�DFWLRQV�RQ�WKH�
SDUW�RI�WKH�JURXS���
� ,Q�WKLV�PRGHO��HDFK�DJHQW�FDQ�HLWKHU�FRQWULEXWH�WR�WKH�DFTXLVLWLRQ�RI�WKH�VDPH�W\SH�RI�DVVHW�IRU�KLV�
SRUWIROLR�RU�QRW��$W�WKH�VDPH�WLPH��WKHUH�LV�DQ�DPRXQW�RI�XQFHUWDLQW\�LQWR�WKH�UHODWLRQ�EHWZHHQ�PHPEHU¶V�
HIIRUWV�DQG�JURXS�SHUIRUPDQFH��,Q�FRQVHTXHQFH��LW¶V�SRVVLEOH�WR�DVVXPH�WKH�IDFW�WKDW�ZKHQ�DQ�DJHQW±�SDUW�
RI�D�V\VWHP�±LQWHQG�WR�SDUWLFLSDWH�WR�WKH�DFTXLVLWLRQ�RI�WKH�VDPH�W\SH�RI�DVVHW��LW�GRHV�VR�ZLWK�D�SUREDELOLW\�
S DQG� IDLOV� ZLWK� SUREDELOLW\� S�� �� 6LPLODU�� DQ� DWWHPSW� WR� GHIHFW� UHVXOWV� LQ� ]HUR� FRQWULEXWLRQ� ZLWK� D�
SUREDELOLW\� RI� T DQG� UHVXOWV� LQ� LQWHQWLRQDO� FRRSHUDWLRQ�ZLWK� D� SUREDELOLW\� RI� T�� �� ,Q� FRQVHTXHQFH�� DV�
ZHOO� DV� � DOO� DWWHPSWV� DUH� DVVXPHG� WR� EH� XQFRUUHODWHG�� WKH� QXPEHU� RI� FRRSHUDWLQJ� DJHQWV� GHQRPLQDWHG�Æ
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DFWLRQ�LV�FRPSOHWHO\�GLYRUFHG�IURP�WKH�LQWHQW��,Q�WKH�FDVH�ZKHUH� S DQG� T �GHYLDWH�IURP���WKH�SHUFHLYHG�
OHYHO�RI�FRRSHUDWLRQ�ZLOO�GHIHU�IURP�WKH�DFWXDO�DWWHPSWHG�DPRXQW���
� ,Q� D� VLPSOH� EXW� JHQHUDO� OLPLW� FROOHFWLYH� EHQHILWV� LQFUHDVH� OLQHDUO\� LQ� WKH� FRQWULEXWLRQ� RI� WKH�
PHPEHUV��DW�D�UDWH� E SHU�FRRSHUDWLQJ�PHPEHU��(DFK�FRQWULEXWLQJ�LQGLYLGXDO�EHDUV�D�SHUVRQDO�FRVW� F ��,Q�
FRQVHTXHQFH��WKH�XWLOLW\�DW�WKH�WLPH� W �IRU�D�PHPEHU� L �LV�WKH�IROORZLQJ��
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QXPEHU�RI�WKH�LQGLYLGXDOV�HIIHFWLYHO\�FRRSHUDWLQJ�DW�WKH�VRPH�WLPH�E\�LQYHUWLQJ�WKH�SUHYLRXV�HTXDWLRQ�����
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�� $W�WKH�VDPH�WLPH��WKH�ORJLF�EHKLQG�WKH�GHFLVLRQ�WR�FRRSHUDWH�RU�QRW��FKDQJHV�ZKHQ�WKH�LQWHUDFWLRQ�
LV� RQJRLQJ� VLQFH� WKH� IXWXUH� H[SHFWHG� XWLOLW\� JDLQV� ZLOO� MRLQ� SUHVHQW� RQHV� LQ� LQIOXHQFLQJ� WKH� UDWLRQDO�
LQGLYLGXDO
V�GHFLVLRQ� WR�FRQWULEXWH�RU�QRW� WR� WKH� DFTXLVLWLRQ�RI� WKH� VDPH� W\SH�RI� DVVHW�� ,Q� WKH�SDUWLFXODU�
FDVH��LQGLYLGXDO�H[SHFWDWLRQV�FRQFHUQLQJ�WKH�IXWXUH�HYROXWLRQ�RI�WKH�DVVHWV�FDQ�SOD\�D�VLJQLILFDQW�UROH�LQ�
HDFK� PHPEHU
V� GHFLVLRQ�� 7KH� LPSRUWDQFH� LQGLYLGXDOV� SODFH� RQ� WKH� IXWXUH� GHSHQGV� RQ� KRZ� ORQJ� WKH\�
H[SHFW�WKH�LQWHUDFWLRQ�WR�ODVW��,Q�FDVH�WKDW�WKH\�H[SHFW�WKH�JDPH�WR�HQG�VRRQ�WKHQ�IXWXUH�H[SHFWHG�UHWXUQV�
VKRXOG�EH�GLVFRXQWHG�ZLWK�UHVSHFW�WR�WKH�NQRZQ�LPPHGLDWH�UHWXUQV��2Q�WKH�RWKHU�KDQG��LQ�FDVH�WKDW�WKH�
LQWHUDFWLRQ� LV� OLNHO\� WR� FRQWLQXH� IRU� D� ORQJ� SHULRG� RI� WLPH� WKHQ�PHPEHUV�PD\� EH�ZLVH� WR� GLVFRXQW� WKH�
IXWXUH�VOLJKWO\�DQG�PDNH�FKRLFHV�WKDW�PD[LPL]H�WKHLU�UHWXUQV�IRU�D�ORQJ�UXQ��,W�ZRUWK�WR�QRWLFH�WKH�IDFW�WKDW�
PDNLQJ� SUHVHQW� FKRLFHV� WKDW� GHSHQG� RQ� WKH� IXWXUH� LV� UDWLRQDO� RQO\� LI� DQG� WR� WKH� H[WHQW� WKDW� D�PHPEHU�
EHOLHYHV�LWV�FKRLFHV�LQIOXHQFH�WKH�GHFLVLRQV�WKH�RWKHUV�PDNH���
� 7KH�WLPH�VFDOH�RI�WKH�LQWHUDFWLRQ�LV�VHW�E\�WKH�UDWH�D DW�ZKLFK�PHPEHUV�RI�WKH�JURXS�UHH[DPLQH�
WKHLU� FKRLFHV�� ,QIRUPDWLRQ� DERXW� WKH� OHYHO� RI� FRRSHUDWLRQ� FDQ� EH� GHGXFHG� IURP� WKH� LQGLYLGXDO� XWLOLW\�
DFFUXHG�LQ�WKH�SDVW�DV�SHU�HTXDWLRQ���DQG�DW�WKH�VDPH�WLPH�FDQ�EH�GHOD\HG�E\�DQ�LQWHUYDO�W ��$ORQJ�ZLWK�
WKH�H[SHFWDWLRQV�UHJDUGLQJ�WKH�IXWXUH��WKH�IUDFWLRQ�REVHUYHG�DV�FRRSHUDWLQJ�
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UDWH�D ��GHWHUPLQH�LQ�SDUW�KRZ�LQGLYLGXDOV�EHOLHYH�WKDW�WKH�OHYHO�RI�FRRSHUDWLRQ�ZLOO�HYROYH�LQ�WLPH��
� )RU�WKH�VDNH�RI�VLPSOLFLW\��ZH�ZLOO�DVVXPH�WKDW�DOO�PHPEHUV�RI� WKH�JURXS�FDQ�VKDUH�D�FRPPRQ�
UDWLRQDOLW\�LQ�WKHLU�PHWKRG�RI�IRUPLQJ�H[SHFWDWLRQV��&RQVHTXHQWO\��WKH�IXWXUH�UHWXUQV�H[SHFWHG�DW�D�WLPH�
ÕW �IURP�WKH�SUHVHQW�DUH�GLVFRXQWHG�DW�D�UDWH� Ö
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ØÙ �ZLWK�UHVSHFW�WR�LPPHGLDWH�H[SHFWHG�UHWXUQV��,Q�D�VHFRQG�
VWHS��HDFK�PHPEHU�H[SHFWV�WKDW�WKHLU�FKRLFH�RI�DFWLRQ��ZKHQ�LW�LV�UHIOHFWHG�LQ�WKH�QHW�EHQHILWV�UHFHLYHG�E\�
WKH� RWKHUV�� ZLOO� LQIOXHQFH� IXWXUH� OHYHOV� RI� FRRSHUDWLRQ�� 6LQFH� KRZHYHU�� WKH� GHFLVLRQ� RI� RQH� LQGLYLGXDO�
DIIHFWV� DQRWKHU
V� UHWXUQ� E\� RQO\� Q

E�� � �� HDFK� PHPEHU� SHUFHLYHV� LWV� LQIOXHQFH� DV� GHFUHDVLQJ� ZKHQ�
LQFUHDVLQJ�JURXS�VL]H��)XUWKHUPRUH�� LQGLYLGXDO�FKDQJHV� LQ�VWUDWHJ\�DUH�EHOLHYHG� WR�EH�PRVW�HIIHFWLYH� LQ�
HQFRXUDJLQJ�VLPLODU�EHKDYLRU�ZKHQ�OHYHOV�RI�FRRSHUDWLRQ�DUH�KLJK��������
�
5HIHUHQFHV��
�>�@�*UDQGPRQW� -�0��� 0DOJUDQJH� 3��� ������ 1RQOLQHDU� (FRQRPLF� '\QDPLFV�� ,QWURGXFWLRQ�� -RXUQDO� RI�

(FRQRPLF�7KHRU\�
>�@�-HQQLQJV� �1�5���6\FDUD�.���:RROGULGJH�0��������$�5RDGPDS�RI�$JHQW�5HVHDUFK�DQG�'HYHORSPHQW��

$XWRQRPRXV� $JHQWV� DQG�0XOWL�$JHQW� 6\VWHPV��������� .OXZHU� $FDGHPLF� 3XEOLVKHUV�� %RVWRQ��
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�>�@��1RUPDQ�7�-���6LHUUD�&���-HQQLQJV�1�5�������5LJKWV�DQG�&RPPLWPHQW� LQ�0XOWL�$JHQW�$JUHHPHQWV��
'HSW� RI� (OHFWURQLF� (QJLQHHULQJ� DQG� $UWLILFLDO� ,QWHOOLJHQFH� 5HVHDUFK� ,QVWLWXWH�� /RQGRQ� DQG�
%DUFHORQD��8.��6SDLQ�

�>�@��-RKQVRQ�1�)���+DUW�0�/���-HIIHULHV�3���+XL�3�0���������)URP�0DUNHW�*DPHV�WR�5HDO��:RUOG�0DUNHWV���
2[IRUG�8QLYHUVLW\�DQG�&KLQHVH�8QLYHUVLW\�RI�+RQJ�.RQJ��8.��+RQJ�.RQJ�

�>�@�-RKQVRQ� 1�)��� /DPSHU� '��� +DUW� 0�/��� -HIIHULHV� 3��+RZLVRQ� 6�������� $SSOLFDWLRQ� RI� 0XOWL�$JHQW�
*DPHV�WR�WKH�3UHGLFWLRQ�RI�)LQDQFLDO�7LPH�6HULHV��2[IRUG�8QLYHUVLW\��8.�

�>�@�/HVVHU� 9��=LOEHUVWHLQ� 6��� ;XDQ� 3�������� &RPPXQLFDWLRQV� 'HFLVLRQV� LQ� 0XOWL�$JHQW� &RRSHUDWLRQ��
0RGHO� DQG� ([SHULPHQWV�� 'HSDUWPHQW� RI� &RPSXWHU� 6FLHQFH�� 8QLYHUVLW\� RI� 0DVVDFKXVHWWV� DW�
$PKHUVW��0$��������86$����

�>�@�KWWS���ZZZ�PXOWLDJHQW�FRP��
�>�@�7UDSSO� 5�������� &\EHUQHWLFV� DQG� 6\VWHPV� �����3URFHHGLQJV� RI� WKH� ��WK� (XURSHDQ� 0HHWLQJ� RQ�

&\EHUQHWLFV�DQG�6\VWHPV�5HVHDUFK��$XVWULDQ�6RFLHW\�IRU�&\EHUQHWLFV�6WXGLHV��9LHQQD��$XVWULD�
�>�@�&RQVWDQWLQ�0��������0DQDJHPHQWXO�3LHWHL�GH�&DSLWDO��(GLWXUD�0LOHQD�3UHVV��%XFXUHVWL��
�>��@�0LWWQLN� 6�������� (PSLULFDO� 0HWKRGV� LQ� )LQDQFH�� 3RUWIROLR� $QDO\VLV�� .LHO� 6XPPHU� 6FKRRO��

8QLYHUVLW\�RI�.LHO��*HUPDQ\�
�>��@�%XFK� &�������� ,QWHUQDWLRQDO� )LQDQFLDO� 0DUNHWV� DQG� WKH� 5ROH� RI� %DQNV�� .LHO� 6XPPHU� 6FKRRO��
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$EVWUDFW�
�

$W� WKH�GLVLQWHJUDWLRQ�RI�QDWXUDO�PRQRSRO\�RI� HOHFWULF� HQHUJ\� LQ�D�QXPEHU�RI�SRZHU� FRPSDQLHV�
DFWLQJ� RQ� WKH� HQHUJ\�PDUNHW�� RQH� RI� WKH� HOHPHQWDO� DFWLRQV� ZKLFK� FRQGXFW� WR� D� JRRG� RSHUDWLRQ� LQ� WKH�
HQHUJ\�PDUNHW�LV�5LVN�0DQDJHPHQW���

,Q�WKHVH�FRQGLWLRQV��3RZHU�&RPSDQLHV�PXVW�PDQDJH�WKHP�VSHFLILF�ULVNV��LQ�WKH�H[LVWLQJ�JHQHUDO�
ULVNV�FRQWH[W�RQ�WKH�PDUNHW��WUDGH�DQG�ILQDQFLDO�ULVNV��DLPLQJ�WKH�ULVN�PDQDJHPHQW�SROLWLFV��

7KHUHIRUH��D�ILUVW�VWHS�VXSSRVHV�WKH�LGHQWLILFDWLRQ�RI�YDULRXV�FODVVHV�RI�VSHFLILF�ULVNV��&RPSDQLHV�
KDYLQJ� SRZHU� VXSSO\� SURILOH�� DQG� WKH� VRXUFHV� WKDW� JHQHUDWH� WKHVH� ULVNV�� PDNH� WKH� VWXG\� REMHFW� RI� WKLV�
SDSHU��
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,QWHUEUDQGV�0DUNHWLQJ	'LVWULEXWLRQ��%XFKDUHVW��5RPDQLD�
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��� $JHQW�WHFKQRORJ\���GHILQLWLRQV��W\SHV�RI�DJHQW�
$JHQWV�DUH�DXWRQRPRXV�RU�VHPL�DXWRQRPRXV�KDUGZDUH�RU�VRIWZDUH�V\VWHPV�WKDW�SHUIRUP�WDVNV�LQ�

FRPSOH[��G\QDPLFDOO\�FKDQJLQJ�HQYLURQPHQWV��$XWRQRP\�PHDQV�WKH�DELOLW\�WR�WDNH�GHFLVLRQV�EDVHG�RQ�DQ�
LQWHUQDO�UHSUHVHQWDWLRQ�RI�WKH�ZRUOG��ZLWKRXW�EHLQJ�FRQWUROOHG�E\�D�FHQWUDO�LQVWDQFH��$JHQWV�FRPPXQLFDWH�
ZLWK�WKHLU�HQYLURQPHQW�DQG�WKRVH�FKDQJHV�WKH�HQYLURQPHQW�E\�LPSURYLQJ�WKHLU�SHUIRUPLQJ�DFWLRQV��

��� 7KH�VXSSO\�FKDLQ�PDQDJHPHQW�
$�VXSSO\�FKDLQ�LV�D�QHWZRUN�RI�IDFLOLWLHV�DQG�GLVWULEXWLRQ�RSWLRQV�WKDW�SHUIRUPV�WKH�IXQFWLRQV�RI�

SURFXUHPHQW�RI�PDWHULDOV��WUDQVIRUPDWLRQ�RI�WKHVH�PDWHULDOV�LQWR�LQWHUPHGLDWH�DQG�ILQLVKHG�SURGXFWV��DQG�
WKH�GLVWULEXWLRQ�RI�WKHVH�ILQLVKHG�SURGXFWV�WR�FXVWRPHUV��

���7KH�FRQQHFWLRQV�EHWZHHQ�LQWHOOLJHQW�DJHQW�DQG�VXSSO\�FKDLQ�PDQDJHPHQW�
7R� VXSSRUW� LWV� JOREDO� FRPSHWLWLYHQHVV� DQG� UDSLG� PDUNHW� UHVSRQVLYHQHVV�� DQ� LQGLYLGXDO�

PDQXIDFWXULQJ� HQWHUSULVH� KDV� WR� EH� LQWHJUDWHG� ZLWK� LWV� UHODWHG� PDQDJHPHQW� V\VWHPV�� LWV� SDUWQHUV��
VXSSOLHUV�DQG�FXVWRPHUV�YLD�QHWZRUNV��7KH�VXSSO\�FKDLQ�RI�D�PDQXIDFWXULQJ�HQWHUSULVH�LV�D�ZRUOG�ZLGH�
QHWZRUN� RI� VXSSOLHUV�� IDFWRULHV�� ZDUHKRXVHV�� GLVWULEXWLRQ� FHQWHUV� DQG� UHWDLOHUV� WKURXJK� ZKLFK� UDZ�
PDWHULDOV� DUH� DFTXLUHG�� WUDQVIRUPHG� DQG� GHOLYHUHG� WR� FXVWRPHUV�� $JHQW� EDVHG� DSSURDFKHV� SURYLGH� D�
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QDWXUDO� ZD\� WR� GHVLJQ� DQG� LPSOHPHQW� PDQXIDFWXULQJ� HQWHUSULVH� LQWHJUDWLRQ� DQG� VXSSO\� FKDLQ�
PDQDJHPHQW�ZLWKLQ�VXFK�HQYLURQPHQWV���

����7KH�DGYDQWDJHV�XVLQJ�DJHQW�WHFKQRORJ\�IRU�VXSSO\�FKDLQ�PDQDJHPHQW��
7KH�UHVHDUFK�UHVXOWV�KDYH�VKRZQ�WKDW�DJHQW�EDVHG�DSSURDFKHV�KDYH�WKH�IROORZLQJ�DGYDQWDJHV�IRU�

HQWHUSULVH�LQWHJUDWLRQ�DQG�VXSSO\�FKDLQ�PDQDJHPHQW���
x� LQFUHDVLQJ�WKH�UHVSRQVLYHQHVV�RI�WKH�HQWHUSULVH�WR�WKH�PDUNHW�UHTXLUHPHQWV���
x� LQYROYLQJ�FXVWRPHUV�LQ�WRWDO�VXSSO\�FKDLQ�RSWLPL]DWLRQ���
x� UHDOL]LQJ�VXSSO\�FKDLQ�RSWLPL]DWLRQ�WKURXJK�HIIHFWLYH�UHVRXUFH�DOORFDWLRQ���
x� DFKLHYLQJ�G\QDPLF�RSWLPL]DWLRQ�RI�PDWHULDOV�DQG�LQYHQWRU\�PDQDJHPHQW���
x� UHDOL]LQJ�WRWDO�VXSSO\�FKDLQ�RSWLPL]DWLRQ�LQFOXGLQJ�DOO�OLQNHG�HQWHUSULVHV���
LQFUHDVLQJ�WKH�HIIHFWLYHQHVV�RI�WKH�LQIRUPDWLRQ�H[FKDQJH�DQG�IHHGEDFN��
�

$JHQWV�±�GHILQLWLRQV��FODVVLILFDWLRQV��LPSRUWDQFH��
x� $JHQW�GHILQLWLRQV�7KH�WHUP��DJHQW��LV�XVHG�LQFUHDVLQJO\�WR�GHVFULEH�D�EURDG�UDQJH�RI�FRPSXWDWLRQDO�HQWLWLHV��7KLV�WHQGV�

WR� REVFXUH� WKH� GLIIHUHQFHV� EHWZHHQ� UDGLFDOO\� GLIIHUHQW� DSSURDFKHV�� FRPPRQ� SURSHUWLHV� WKDW� PDNH�
DJHQWV�GLIIHUHQW�IURP�FRQYHQWLRQDO�SURJUDPV��
,Q�VRPH�GRPDLQV��WKH�DJHQWV�DUH�LVRODWHG��WU\LQJ�WR�RSWLPL]H�WKHLU�RZQ�SHUIRUPDQFH��,Q�RWKHU�GRPDLQV��
WKH� DJHQWV� DUH� QRW� LVRODWHG� DQG� FDQ� LQWHUDFW� ZLWK� HDFK� RWKHU�� $JHQW� EHKDYLRUV� FDQ� WKHQ� LQYROYH�
FRRUGLQDWLRQ�ZLWK�RWKHU�DJHQWV��
�

x� 3URSHUWLHV�RI�WKH�DJHQWV��� $XWRQRP\��DJHQWV�RSHUDWH�ZLWKRXW� WKH�GLUHFW� LQWHUYHQWLRQ�RI�KXPDQV�RU�RWKHUV��DQG�KDYH�
VRPH�NLQG�RI�FRQWURO�RYHU�WKHLU�DFWLRQV�DQG�LQWHUQDO�VWDWH���

�� 6RFLDO�DELOLW\��DJHQWV� LQWHUDFW�ZLWK�RWKHU�DJHQWV� �DQG�SRVVLEO\�KXPDQV��YLD�VRPH�NLQG�RI�
DJHQW�FRPPXQLFDWLRQ�ODQJXDJH���

�� 5HDFWLYLW\��DJHQWV�SHUFHLYH� WKHLU�HQYLURQPHQW�� �ZKLFK�PD\�EH� WKH�SK\VLFDO�ZRUOG��D�XVHU�
YLD� D� JUDSKLFDO� XVHU� LQWHUIDFH�� D� FROOHFWLRQ� RI� RWKHU� DJHQWV�� WKH� ,QWHUQHW�� RU� DOO� RI� WKHVH�
FRPELQHG���DQG�UHVSRQG�LQ�D�WLPHO\�IDVKLRQ�WR�FKDQJHV�WKDW�RFFXU�LQ�LW���

�� 3UR�DFWLYHQHVV��DJHQWV�GR�QRW�VLPSO\�DFW�LQ�UHVSRQVH�WR�WKHLU�HQYLURQPHQW��WKH\�DUH�DEOH�WR�
H[KLELW�JRDO�GLUHFWHG�EHKDYLRU�E\�WDNLQJ�WKH�LQLWLDWLYH��

�� $JHQWV�FRQWDLQ�OHYHO�RI�LQWHOOLJHQFH��IURP�IL[HG�UXOHV�WR�OHDUQLQJ�HQJLQHV�WKDW�DOORZ�WKHP�
WR�DGDSW�WR�FKDQJHV�LQ�WKH�HQYLURQPHQW���

�� $JHQWV�DFW�UHDFWLYHO\�DQG�SURDFWLYHO\���
�� $JHQWV�FRRSHUDWH�ZLWK�RWKHU�DJHQWV�WR�FDUU\�RXW�PRUH�FRPSOH[�WDVNV�WKDQ�WKH\�WKHPVHOYHV�

FDQ�KDQGOH��
�� �

x� &ODVVLILFDWLRQ�RI�DJHQWV��1ZDQD¶V�FODVVLILFDWLRQ���� 0RELOLW\��VWDWLF�RU�PRELOH��
�� 5HDVRQLQJ�PRGHO��GHOLEHUDWLYH�RU�UHDFWLYH��
�� ,GHDO�DWWULEXWHV��DXWRQRP\��OHDUQLQJ�DQG�FRRSHUDWLRQ��
�� 5ROH��LQIRUPDWLRQ��PDQDJHPHQW��
�� +\EULG��FRPELQDWLRQ�RI�WKH�DERYH���

��6RXUFH��+��1ZDQD���������³6RIWZDUH�$JHQWV��$Q�2YHUYLHZ´��
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x� 7KH�LQWHOOLJHQW�DJHQWV�KDYH�WKUHH�IXQFWLRQV�
�� 7R� LGHQWLI\� WKH� JRRGV� DQG� WKH� VHUYLFHV� �WKDW� LV� FRPSDUHG� ZLWK� DFWLYLWLHV� OLNH�� UHFRYHU\��

ILOWUDWLRQ�DQG�H[WUDFWLRQ�GDWHV�E\�LQWHOOLJHQW�DJHQWV���
�� 7R�ILQG�WKH�VROXWLRQV�IRU�RSWLPL]DWLRQ�SUREOHPV��WR�REWDLQ�D�PD[LPXP�SURILW�IRU�SURGXFLQJ�

DQG�D�PD[LPXP�XWLOLW\�IRU�FRQVXPHU���
�� 7R�PDQDJH�WKH�DXFWLRQ�VWUDWHJLHV�IURP�WKH�QHJRWLDWLRQ�SURFHVVHV��

x� 7KH�LPSRUWDQFH�RI�XVLQJ�DJHQWV�7KH�LQGHSHQGHQW�DJHQWV�DQG�PXOWLDJHQW�V\VWHPV� UHSUHVHQW�D�QHZ�PHWKRG�RI�DQDO\]H��GHVLJQ�
DQG� LPSOHPHQWDWLRQ� IRU� FRPSOH[� V\VWHP��7KH� YLVLRQ� EDVHG� RQ� DJHQW¶V� JLYHV� D� ORW� RI� WRROV��
WHFKQLTXHV� DQG� SDUDGLJP�ZLWK� D� KLJK� SRWHQWLDO� WR� LPSURYH� WKH�ZD\� WKDW� SHRSOH�PDNH� DQG�
LPSOHPHQW� LQIRUPDWLRQDO� WHFKQRORJ\��$JHQWV� DUH� DQG�ZLOO� EH� XVHG� LQ� D� ORW� RI� DSSOLFDWLRQV��
IURP� VPDOO� V\VWHPV� OLNH� SHUVRQDOL]HG� H�PDLO� ILOWHU� WR� KXJH�� FRPSOH[� V\VWHPV�� OLNH� YLUWXDO�
HFRQRPLHV�� ,Q� WKH� ILUVW� VWHS� RI� RXU� DQDO\VLV�� ZH� FDQ� VD\� WKDW� WKHVH� V\VWHPV� GR� QRW� KDYH�
VRPHWKLQJ�LQ�FRPPXQH��EXW�WKH�DJHQWV�PDNH�WKH�FRQQHFWLRQV�DQG�WKHVH�YDULHW\�DSSOLFDWLRQV�
FDQ�EH�FKDUDFWHUL]HG�LQ�DJHQW�WKHRU\�WHUPV���
�

7KH�VXSSO\�FKDLQ�±�GHILQLWLRQV��FODVVLILFDWLRQV��LPSRUWDQFH��
x� 7KH�VXSSO\�FKDLQ�GHILQLWLRQV��

7KH� VXSSO\� FKDLQ� FRQWDLQV� ELJ� DQG� FRPSOH[HV� V\VWHPV� FRPSRVHG� E\� D� ORW� RI� HQWLWLHV� WKDW� DUH�
FRQQHFWHG�� 7KH� VXSSO\� FKDLQ� LQFOXGHV� DOO� WKH� RUJDQL]DWLRQV� DQG� SURFHVVHV� WKDW� DUH� LQYROYHG� LQ�
GHYHORSLQJ�SURGXFWV�DQG�VHUYLFHV�IURP�WKH�SRLQW�RI�WKH�FXVWRPHU�RUJDQL]DWLRQV��7KH�PDQDJHPHQW�RI�
WKH�VXSSO\�FKDLQ�UHSUHVHQWV�VWUDWHJLHV�DQG�DFWLYLWLHV�WKDW�DUH�DVVRFLDWHG�ZLWK�VXSSO\�FKDLQ��
7KH�VXSSO\�FKDLQ�KDV�D�ORW�DQG�GLVWLQJXH�FKDUDFWHULVWLFV��JHQHUDWH�DQ�LQIRUPDWLRQDO�IOX[��W\SLFDO�RUGHU��
VLJQDO� GHPDQG� DQG� LQ� WKH� RWKHU� PHDQLQJ� JHQHUDWH� PDWHULDO� DQG� D� SURGXFW� IOX[� WKDW� VDWLVILHG� WKH�
GHPDQG��

x� 7KH�VXSSO\�FKDLQ�PDQDJHPHQW�GHILQLWLRQV��
6XSSO\� FKDLQ� PDQDJHPHQW� LV� WKH� DOLJQPHQW� RI� WKH� IXQFWLRQDO� HQWLWLHV� UHODWHG� WR� WKH� SODQQLQJ��
RUJDQL]DWLRQ�DQG�FRQWURO�RI�SURGXFWV�WR�SURYLGH�IRU�WKH�VHDPOHVV�FRRUGLQDWLRQ�RI�WKHVH�SURGXFWV��
6XSSO\�FKDLQ�PDQDJHPHQW�LV�WKH�LQWHJUDWLRQ�RI�WKH�RUJDQL]DWLRQDO�IXQFWLRQV�DQG�SURFHVVHV�UHODWHG�WR�
WKH�SODQQLQJ��VFKHGXOLQJ�DQG�SK\VLFDO�PRYHPHQW�RI�SURGXFWV�RU�PDWHULDOV��
,QWHJUDWHG�VXSSO\�FKDLQ�VWUDWHJLHV�DUH�WDUJHWHG�WR�DFKLHYH�WKH�REMHFWLYHV��

�� 3XVKLQJ�WKH�QHZ�SURGXFW�V��GHYHORSPHQW�SURFHVV�IDVWHU��
�� ,PSURYLQJ�WKH�XVH�RI�WHFKQRORJ\��
�� %ULQJLQJ�QHZ�SURGXFWV�WR�PDUNHW�IDVWHU��
�� 0LQLPL]LQJ�LQYHVWPHQW�LQ�UHVRXUFHV��
�� 5HGXFLQJ�VSHFLILF�FRVWV��
�� (VWDEOLVKLQJ�HIILFLHQW�UHVSRQVH��F\FOH�WLPHV��

x� 7KH�LPSRUWDQFH�RI�WKH�VXSSO\�FKDLQ��
$� VXSSO\� FKDLQ� UHSUHVHQWV� UHVRXUFH�FRQQHFWHG� VHULHV� IRU� GLIIHUHQW� RUJDQL]DWLRQV� DQG� DFWLYLWLHV�

LQYROYHG�LQ�WKH�JRRGV�DQG�VHUYLFHV�SURGXFWLRQ�IRU�FXVWRPHU�� � 2U��
$�VXSSO\�FKDLQ�UHSUHVHQWV�D�IDFLOLW\�FRQQHFWLRQV�DQG�GLVWULEXWLRQ�RSWLRQV�ZLWFK�KDV�WKH�IXQFWLRQV��

REWDLQ�WKH�PDWHULDOV��WUDQVIRUP�WKLV�PDWHULDOV�LQ�LQWHUPHGLDWH�RU�ILQLWH�SURGXFWV�DQG�GLVWULEXWH�WKHP�WR�WKH�
FXVWRPHUV��

(DFK�FKDLQ�VWDUWV� WR� LGHQWLI\� WKH�QHFHVVLW\�RI� WKH�FXVWRPHU�DQG�HQGV�VDWLVI\LQJ� WKHP��7U\LQJ� WR�
REWDLQ�PD[LPXP�RI� VDWLVIDFWLRQ� LW� LV� QHFHVVDU\� WR� DQDO\]H� WKH� YDULDEOHV�ZLWFK� FKDUDFWHUL]HG� LQGLYLGXDO�
FRPSDQLHV��

7KH� PDQDJHUV� QHHG� WR� LGHQWLI\� DOO� WKH� VWHSV� IURP� WKH� FXVWRPHU� VXSSO\� FKDLQ� WR� ILQG� RXW� WKH�
SURGXFW�DQG�VHUYLFH�HOHPHQWV�WKDW�ZLOO�EH�GRQH��

6XSSO\� FKDLQ� WHFKQRORJLHV� ZHUH� SULPDULO\� GHVLJQHG� WR� UHGXFH� WKH� IULFWLRQ� LQ� WKH� IORZ� RI� UDZ�
PDWHULDOV��FRPSRQHQWV��DQG�ILQLVKHG�JRRGV�DFURVV�WKH�HQWHUSULVH�DQG�LWV�JOREDO�VXSSO\�FKDLQ�ZLWKRXW�PXFK�
WKRXJKW�WR�VHFXULW\�FRQFHUQV���
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,Q� RUGHU� WR� VXSSRUW� LWV� JOREDO� FRPSHWLWLYHQHVV� DQG� UDSLG�PDUNHW� UHVSRQVLYHQHVV�� DQ� LQGLYLGXDO�
PDQXIDFWXULQJ� HQWHUSULVH� KDV� WR� EH� LQWHJUDWHG� ZLWK� LWV� UHODWHG� PDQDJHPHQW� V\VWHPV� �H�J��� SXUFKDVLQJ��
RUGHUV�� GHVLJQ�� SURGXFWLRQ�� SODQQLQJ� 	� VFKHGXOLQJ�� FRQWURO�� WUDQVSRUW�� UHVRXUFHV�� SHUVRQQHO�� PDWHULDOV��
TXDOLW\��HWF����LWV�SDUWQHUV��VXSSOLHUV�DQG�FXVWRPHUV�YLD�QHWZRUNV��ORFDO�QHWZRUNV��WKH�,QWHUQHW�RU�,QWUDQHW���
ZKLFK�DUH��LQ�JHQHUDO��KHWHURJHQHRXV�VRIWZDUH�DQG�KDUGZDUH�HQYLURQPHQWV���

6XSSO\�FKDLQV�DUH�ODUJH�FRQVLVWLQJ�RI�PDQ\�HQWLWLHV�LQWHUDFWLQJ�LQ�FRPSOH[�ZD\V��7KH�FKDOOHQJH�
IDFHG�E\�FRPSDQLHV�LV�KRZ�WR�GHVLJQ�DQG�PDQDJH�VXFK�V\VWHPV��

��6RXUFH�� 6ZDPLQDWKDQ�� -�� 0�� �������� ³4XDQWLWDWLYH� DQDO\VLV� RI� HPHUJLQJ� SUDFWLFHV� LQ� VXSSO\�
FKDLQV´���

�
6XFFHVVIXO� VXSSO\�FKDLQ�PDQDJHPHQW� LV�H[WUHPHO\�FRPSOH[��7KH�FRPSOH[LW\� LV�GXH� WR� WKH� IDFW�

WKDW�LQGLYLGXDO�VXSSO\�FKDLQ�SDUWQHUV�PD\�KDYH�GLIIHUHQW�DQG�SRVVLEO\�FRQIOLFWLQJ�REMHFWLYHV��DQG�WKDW�WKH�
VXSSO\��GHPDQG��DQG�SDUWQHU�WR�SDUWQHU�UHODWLRQVKLSV�PD\�FKDQJH�RYHU�WLPH���

$�VXSSO\�FKDLQ�FRPSDQ\�KDV�WKH�IROORZLQJ�JRDOV��
�� 7R�XQGHUVWDQG�WKH�RUJDQL]DWLRQ�RI�DQ�HQWLUH�VXSSO\�FKDLQ�V\VWHP��
�� 7R�XQGHUVWDQG�WKH�RSHUDWLRQ�SURFHVV�ZLWKLQ�D�VXSSO\�FKDLQ�V\VWHP��
�� 7R�LGHQWLI\�WKH�VXSSO\�FKDLQ�PDQDJHPHQW�VWUDWHJ\�RSWLRQV��
$� W\SLFDO� VXSSO\� FKDLQ� IDFHV� XQFHUWDLQW\� LQ� WHUPV� RI� VXSSO\�� GHPDQG�� DQG� SURFHVV�� 7KH�

IUDPHZRUN�UHGXFHV�WKH�HIIRUW�LQYROYHG�LQ�PRGHOLQJ�YDULRXV�DOWHUQDWLYHV�DQG�PHDVXULQJ�WKHLU�SHUIRUPDQFH�
WKURXJK� VLPXODWLRQ� XQGHU� GLIIHUHQW� DVVXPSWLRQV� DERXW� XQFHUWDLQWLHV�� 7KLV� HDVHV� WKH� DELOLW\� RI� GHFLVLRQ�
PDNHUV�WR�TXDQWLWDWLYHO\�DVVHVV�WKH�ULVN�DQG�EHQHILWV�DVVRFLDWHG�ZLWK�YDULRXV�VXSSO\�FKDLQ�UHHQJLQHHULQJ�
DOWHUQDWLYHV��

0XOWLDJHQW�FRPSXWDWLRQDO�HQYLURQPHQWV�DUH�VXLWDEOH�IRU�VWXG\LQJ�FODVVHV�RI�FRRUGLQDWLRQ�LVVXHV�
LQYROYLQJ�PXOWLSOH� DXWRQRPRXV� RU� VHPLDXWRQRPRXV�RSWLPL]LQJ� DJHQWV�ZKHUH� NQRZOHGJH� LV� GLVWULEXWHG�
DQG�DJHQWV�FRPPXQLFDWH�WKURXJK�PHVVDJHV��%RQG�	�*DVVHU���������%HFDXVH�VXSSO\�FKDLQ�PDQDJHPHQW�
LV� IXQGDPHQWDOO\� FRQFHUQHG� ZLWK� FRKHUHQFH� DPRQJ� PXOWLSOH� GHFLVLRQ� PDNHUV�� D� PXOWLDJHQW�PRGHOLQJ�
IUDPHZRUN� EDVHG� RQ� H[SOLFLW� FRPPXQLFDWLRQ� EHWZHHQ� FRQVWLWXHQW� DJHQWV� �VXFK� DV� PDQXIDFWXUHUV��
VXSSOLHUV��GLVWULEXWRUV��LV�D�QDWXUDO�FKRLFH��6WUXFWXUDO�HOHPHQWV�DUH�PRGHOHG�DV�KHWHURJHQHRXV�DJHQWV�WKDW�
XWLOL]H� FRQWURO� HOHPHQWV� LQ� RUGHU� WR� FRPPXQLFDWH� DQG� FRQWURO� WKH� IORZ� RI� SURGXFWV� ZLWKLQ� WKH� VXSSO\�
FKDLQ��7KH�PRGHOV�HPSKDVL]H�WKH�FDSWXUH�RI�WKH�ORFDOLW\�WKDW�W\SLFDOO\�H[LVWV�ZLWK�UHVSHFW�WR�WKH�SXUYLHZ��
RSHUDWLQJ�FRQVWUDLQWV��DQG�REMHFWLYHV�RI�LQGLYLGXDO�VXSSO\�FKDLQ�HQWLWLHV��DQG�WKXV�SURPRWHV�VLPXOWDQHRXV�
DQDO\VLV� RI� VXSSO\� FKDLQ� SHUIRUPDQFH� IURP� D� YDULHW\� RI� RUJDQL]DWLRQDO� SHUVSHFWLYHV�� 7KH� PRGXODU�
DUFKLWHFWXUH�RI�IUDPHZRUN�HQDEOHV�RQH�WR�GHYHORS�H[HFXWDEOH�PRGHOV�IRU�GLIIHUHQW�VLWXDWLRQV�ZLWK�OLPLWHG�
DGGLWLRQDO�HIIRUW��

$JHQWV� IURP� WKH� VXSSO\� FKDLQ� LQWHUDFW� ZLWK� RQH� DQRWKHU� WR� IRUP� D� FRPSOH[� V\VWHP� WKDW�
VXEVHTXHQWO\� KDV� HPHUJHQW� SURSHUWLHV�� )RU� H[DPSOH�� LQ� DQ� HFRQRP\�� HDFK� ILUP� DFWV� DV� DQ� DJHQW�� DQG�
PXOWLSOH�ILUPV�PDNH�XS�WKH�FRPSOH[�V\VWHP�NQRZQ�DV�WKH�HFRQRP\��2QH�HPHUJHQW�DJJUHJDWH�SURSHUW\�RI�
WKH� HFRQRP\� LV� WKH� JURVV� GRPHVWLF� SURGXFW�� ,Q� WKH� FRPSOH[� V\VWHP� NQRZQ� DV� WKH� QHUYRXV� V\VWHP��
LQGLYLGXDO�QHXURQV�LQWHUDFW�LQ�VXFK�D�PDQQHU�WKDW�EHKDYLRU�HPHUJHV��

�
$JHQW�7HFKQRORJ\�IRU�6XSSO\�&KDLQ�0DQDJHPHQW��

7KH�VXSSO\�FKDLQ�RI�D�PDQXIDFWXULQJ�HQWHUSULVH�LV�D�ZRUOGZLGH�QHWZRUN�RI�VXSSOLHUV�� IDFWRULHV��
ZDUHKRXVHV��GLVWULEXWLRQ�FHQWHUV�DQG�UHWDLOHUV�WKURXJK�ZKLFK�UDZ�PDWHULDOV�DUH�DFTXLUHG��WUDQVIRUPHG�DQG�
GHOLYHUHG� WR� FXVWRPHUV�� 7KLV� QHWZRUN� DOVR�� LQ� JHQHUDO�� LQYROYHV� KHWHURJHQHRXV� HQYLURQPHQWV�� $JHQW�
EDVHG�DSSURDFKHV�SURYLGH�D�QDWXUDO�ZD\� WR�GHVLJQ�DQG� LPSOHPHQW�PDQXIDFWXULQJ�HQWHUSULVH� LQWHJUDWLRQ�
DQG� VXSSO\� FKDLQ� PDQDJHPHQW� ZLWKLQ� VXFK� HQYLURQPHQWV�� ,Q� ������ )R[�� ZDV� WKH� ILUVW� WR� SURSRVH�
RUJDQL]LQJ�WKH�VXSSO\�FKDLQ�DV�D�QHWZRUN�RI�FRRSHUDWLQJ��LQWHOOLJHQW�DJHQWV��,Q�������6ZDPLQDWKDQ�XVHG�D�
PXOWL�DJHQW�IUDPHZRUN�IRU�PRGHOLQJ�VXSSO\�FKDLQ�G\QDPLFV���
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(DFK�DJHQW�SHUIRUPV�RQH�RU�PRUH�VXSSO\�FKDLQ�IXQFWLRQV�DQG�FRRUGLQDWHV�LWV�DFWLRQV�ZLWK�RWKHU�
DJHQWV��,Q�WKH�VXSSO\�FKDLQ�OLEUDU\�FRQWDLQ�WZR�FDWHJRULHV�RI�HOHPHQWV�GLVWLQJXLVKHG���VWUXFWXUDO�HOHPHQWV�
DQG�FRQWURO�HOHPHQWV��6WUXFWXUDO�HOHPHQWV� LQFOXGLQJ�SURGXFWLRQ�HOHPHQWV��UHWDLOHUV��GLVWULEXWLRQ�FHQWHUV��
SODQWV�� VXSSOLHUV�� DQG� WUDQVSRUWDWLRQ� HOHPHQWV� DUH� PRGHOHG� DV� DJHQWV�� &RQWURO� HOHPHQWV� �LQYHQWRU\��
GHPDQG��VXSSO\��IORZ�DQG�LQIRUPDWLRQ�FRQWUROV��DUH�XVHG�WR�KHOS�LQ�FRRUGLQDWLQJ�IORZ�RI�SURGXFWV�LQ�DQ�
HIILFLHQW�PDQQHU�ZLWK�WKH�XVH�RI�PHVVDJHV���

7KH� K\EULG� DJHQWV�� EDVHG� RQ� PHGLDWRU�FHQWULF� DUFKLWHFWXUH�� DUH� XVHG� WR� LQWHJUDWH� SDUWQHUV��
VXSSOLHUV�DQG�FXVWRPHUV�G\QDPLFDOO\�ZLWK�WKH�PDLQ�HQWHUSULVH�WKURXJK�WKHLU�UHVSHFWLYH�PHGLDWRUV�ZLWKLQ�D�
VXSSO\� FKDLQ� QHWZRUN� YLD� WKH� ,QWHUQHW� DQG� ,QWUDQHWV�� $JHQWV� FDQ� EH� XVHG� WR� UHSUHVHQW� PDQXIDFWXULQJ�
UHVRXUFHV� �PDFKLQHV�� WRROV� HWF�� DQG� SDUWV�� WR� HQFDSVXODWH� H[LVWLQJ� VRIWZDUH� V\VWHPV�� WR� IXQFWLRQ� DV�
V\VWHP�VXEV\VWHP�FRRUGLQDWRUV� �PHGLDWRUV��� DQG� WR�SHUIRUP�RQH�RU�PRUH� VXSSO\�FKDLQ� IXQFWLRQV��$OVR��
VRPH�UHVHDUFKHUV�KDYH�SURSRVHG�DSSO\LQJ�PRELOH�DJHQW�WHFKQRORJ\�WR�HQWHUSULVH�LQWHJUDWLRQ�DQG�VXSSO\�
FKDLQ�PDQDJHPHQW��%UXJDOL�LQ�������3DSDLRDQQRX�	�(GZDUGV�LQ�������<DQ�LQ���������

�0RELOH�DJHQWV��DUH�SURJUDPV�WKDW�JR�IURP�SODFH�WR�SODFH�RQ�\RXU�EHKDOI�WR�FDUU\�RXW�WDVNV�IRU�
\RX��)RU� H[DPSOH�� DQ� DJHQW�PLJKW�ZDQGHU� DPRQJ� VHYHUDO� VXSSOLHUV�� JDWKHULQJ� SULFLQJ� LQIRUPDWLRQ� DQG�
SHUKDSV�HYHQ�RUGHULQJ�SURGXFWV�IRU�\RX��7KH�NH\�LVVXH�KHUH�LV�WKDW�WKH�SURJUDP�PRYHV��FDUULHV�VWDWH�ZLWK�
LW��DQG�PDNHV�LWV�RZQ�GHFLVLRQV�DERXW�ZKHUH�WR�JR�QH[W��WKRXJK�LW�PD\�RU�PD\�QRW�EH��LQWHOOLJHQW��LQ�WKH�
LQWHOOLJHQW� DJHQW� VHQVH�� �,QWHOOLJHQW� DJHQWV�� DUH� SURJUDPV� WKDW�PDNH� GHFLVLRQV� RQ� \RXU� EHKDOI�� VXFK� DV�
ILOWHULQJ� LQFRPLQJ� HPDLO� RU� QHZV� VWRULHV�� 7KH� NH\� LVVXH� KHUH� LV� WKDW� WKH� SURJUDP� KDQGOHV� FRPSOH[�
LQIRUPDWLRQ�DQG�GHFLVLRQV��,W�PD\�RU�PD\�QRW�EH�PRELOH���

7KH�VHFXULW\�SUREOHP�UHVXOWLQJ� IURP� WKH�RSHQ�DUFKLWHFWXUH�RI�DJHQW�EDVHG�V\VWHPV��SDUWLFXODUO\�
ZKHQ�XVLQJ� WKH� ,QWHUQHW�DQG� WKH�PRELOH�DJHQW� WHFKQRORJ\��KDV�EHHQ� UHFRJQL]HG�E\�ERWK�PDQXIDFWXULQJ�
HQWHUSULVHV� DQG� WKH� UHVHDUFKHUV� LQ� WKLV� DUHD�� 7KLV� LV� QRW� XQLTXH� WR� DJHQW�EDVHG� V\VWHPV� DQG� PD\� EH�
PLWLJDWHG�WKURXJK�IXUWKHU�UHVHDUFK��

$� FRPSOH[� V\VWHP� LV� FRPPRQO\� XQGHUVWRRG� DV� DQ\� V\VWHP� FRQVLVWLQJ� RI� D� ODUJH� QXPEHU� RI�
LQWHUDFWLQJ�FRPSRQHQWV��DJHQWV��SURFHVVHV����

7KH�PDLQ�LGHD�RI�WKH�DJHQW�RULHQWHG�DSSURDFK�WR�WKH�IRUPDWLRQ�RI�VXSSO\�FKDLQ�LV�WR�ORRN�DW�WKLV�
SURFHVV�DV�D�PXOWLDJHQW�GHFLVLRQ�SUREOHP��7KH�GLVWULEXWHG�VROXWLRQ�RI�WKLV�SUREOHP�LV�GRQH�LQ�IRXU�VWHSV��

�� *RDO� VSHFLILFDWLRQ�� GHVFULSWLRQ� RI� WKH� JOREDO� SURFHVV�� RI� WKH� SURGXFW� RU� VHUYLFH� WR� EH�
GHOLYHUHG�E\�WKH�VXSSO\�FKDLQ��

�� 'HFRPSRVLWLRQ��PDSSLQJ�RI�WKH�JRDO�VSHFLILFDWLRQ�LQWR�SDUWLDO�SURFHVVHV��
�� $OORFDWLRQ��VHOHFWLRQ�RI�SRWHQWLDO�SDUWQHUV�DQG�PDSSLQJ�RI�SDUWQHUV�WR�WKH�SDUWLDO�SURFHVVHV�

LGHQWLILHG�LQ�WKH�GHFRPSRVLWLRQ�VWHS��
�� 6\QWKHVLV�� GHILQLWLRQ� RI� WKH� JOREDO� SURFHVV� E\� WKH� FRPSRVLWLRQ� RI� WKH� SDUWLDO� SURFHVVHV�

LQVWDQWLDWHG�LQ�WKH�DOORFDWLRQ�VWHS��
x� 7KH�FRQQHFWLRQV�EHWZHHQ�LQWHOOLJHQW�DJHQW�DQG�VXSSO\�FKDLQ�PDQDJHPHQW��

7R� VXSSRUW� LWV� JOREDO� FRPSHWLWLYHQHVV� DQG� UDSLG� PDUNHW� UHVSRQVLYHQHVV�� DQ� LQGLYLGXDO�
PDQXIDFWXULQJ�HQWHUSULVH�KDV�WR�EH�LQWHJUDWHG�ZLWK�LWV�UHODWHG�PDQDJHPHQW�V\VWHPV��LWV�SDUWQHUV��VXSSOLHUV�
DQG�FXVWRPHUV�YLD�QHWZRUNV��7KH�VXSSO\�FKDLQ�RI�D�PDQXIDFWXULQJ�HQWHUSULVH�LV�D�ZRUOG�ZLGH�QHWZRUN�RI�
VXSSOLHUV�� IDFWRULHV�� ZDUHKRXVHV�� GLVWULEXWLRQ� FHQWHUV� DQG� UHWDLOHUV� WKURXJK� ZKLFK� UDZ� PDWHULDOV� DUH�
DFTXLUHG�� WUDQVIRUPHG� DQG� GHOLYHUHG� WR� FXVWRPHUV�� $JHQW� EDVHG� DSSURDFKHV� SURYLGH� D� QDWXUDO� ZD\� WR�
GHVLJQ�DQG� LPSOHPHQW�PDQXIDFWXULQJ�HQWHUSULVH� LQWHJUDWLRQ�DQG� VXSSO\�FKDLQ�PDQDJHPHQW�ZLWKLQ� VXFK�
HQYLURQPHQWV���

,QWHOOLJHQW� DJHQW�EDVHG� V\VWHPV� FDQ� EH� XVHG�ZLWK� DGYDQWDJH� LQ� WKH� DXWRPDWLRQ� RI� D� YDULHW\� RI�
WDVNV� LQ� WKH� VXSSO\� FKDLQ�� QDPHO\� VHDUFKLQJ� RI� LQIRUPDWLRQ� DQG� QHJRWLDWLRQ�� 7KH� XVH� RI� DJHQWV¶�
WHFKQRORJ\�LQWURGXFHV�WKH�SUREOHP�RI�VWDQGDUGL]DWLRQ��DJHQWV��DV�VRIWZDUH�SURJUDPV��PXVW�FRPPXQLFDWH�
DQG�XQGHUVWDQG�HDFK�RWKHU�ZLWKRXW�KXPDQ�LQWHUYHQWLRQ��

�
x� (QWHUSULVH�,QWHJUDWLRQ�DQG�6XSSO\�&KDLQ�0DQDJHPHQW��

(QWHUSULVH�,QWHJUDWLRQ�PHDQV� WKDW�HDFK�XQLW�RI�WKH�RUJDQL]DWLRQ�ZLOO�KDYH�DFFHVV� WR� LQIRUPDWLRQ�
UHOHYDQW�WR�LWV�WDVN�DQG�ZLOO�XQGHUVWDQG�KRZ�LWV�DFWLRQV�ZLOO�LPSDFW�RWKHU�SDUWV�RI�WKH�RUJDQL]DWLRQ�WKHUHE\�
HQDEOLQJ�LW�WR�FKRRVH�DOWHUQDWLYHV�WKDW�RSWLPL]H�WKH�RUJDQL]DWLRQ
V�JRDOV���

7KH�VXSSO\�FKDLQ�RI�D�PDQXIDFWXULQJ�HQWHUSULVH�LV�D�ZRUOG�ZLGH�QHWZRUN�RI�VXSSOLHUV��IDFWRULHV��
ZDUHKRXVHV��GLVWULEXWLRQ�FHQWHUV�DQG�UHWDLOHUV�WKURXJK�ZKLFK�UDZ�PDWHULDOV�DUH�DFTXLUHG��WUDQVIRUPHG�DQG�
GHOLYHUHG� WR� FXVWRPHUV�� ,PSURYLQJ� VXSSO\� FKDLQ� PDQDJHPHQW� LV� D� NH\� VWUDWHJ\� IRU� LQFUHDVLQJ� WKH�
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HQWHUSULVH¶V�FRPSHWLWLYH�SRVLWLRQ�DQG�SURILWDELOLW\��&RQVHTXHQWO\�� HQWHUSULVHV� DUH�PRYLQJ� WRZDUGV�RSHQ�
DUFKLWHFWXUHV�IRU�LQWHJUDWLQJ� WKHLU�DFWLYLWLHV�ZLWK� WKRVH�RI�WKHLU�VXSSOLHUV��FXVWRPHUV�DQG�SDUWQHUV�ZLWKLQ�
ZLGH�VXSSO\�FKDLQ�QHWZRUNV��$JHQW�EDVHG� WHFKQRORJ\�SURYLGHV�D�QDWXUDO�ZD\� WR�GHVLJQ�DQG�LPSOHPHQW�
VXFK�HQYLURQPHQWV��
�

x� 7KH�DGYDQWDJHV�RI�XVLQJ�DJHQW�WHFKQRORJ\�IRU�VXSSO\�FKDLQ�PDQDJHPHQW��
$JHQW� EDVHG� DSSURDFKHV� KDYH� WKH� IROORZLQJ� DGYDQWDJHV� IRU� HQWHUSULVH� LQWHJUDWLRQ� DQG� VXSSO\�

FKDLQ�PDQDJHPHQW���
�� ,QFUHDVLQJ�WKH�UHVSRQVLYHQHVV�RI�WKH�HQWHUSULVH�WR�WKH�PDUNHW�UHTXLUHPHQWV���
�� ,QYROYLQJ�FXVWRPHUV�LQ�WRWDO�VXSSO\�FKDLQ�RSWLPL]DWLRQ���
�� 5HDOL]LQJ�VXSSO\�FKDLQ�RSWLPL]DWLRQ�WKURXJK�HIIHFWLYH�UHVRXUFH�DOORFDWLRQ���
�� $FKLHYLQJ�G\QDPLF�RSWLPL]DWLRQ�RI�PDWHULDOV�DQG�LQYHQWRU\�PDQDJHPHQW���
�� 5HDOL]LQJ�WRWDO�VXSSO\�FKDLQ�RSWLPL]DWLRQ�LQFOXGLQJ�DOO�OLQNHG�HQWHUSULVHV���
�� ,QFUHDVLQJ�WKH�HIIHFWLYHQHVV�RI�WKH�LQIRUPDWLRQ�H[FKDQJH�DQG�IHHGEDFN���
7KH�XVHV�RI�WKH�DJHQW�WHFKQRORJ\��
�� &XVWRPHUV�ZLOO�HPSOR\�VRIWZDUH�DJHQWV� WR�KHOS� WKHP� WR� LGHQWLI\�DQG� ORFDWH�SURGXFWV�DQG�

VHUYLFHV�WKH\�UHTXLUH��
�� &XVWRPHUV�DQG�VXSSOLHUV�ZLOO�HPSRZHU� WKHLU�DJHQWV� WR�QHJRWLDWH�HOHFWURQLFDOO\�ZLWK�RWKHU�

DJHQWV� LQ� RUGHU� WR� EX\� DQG� VHOO� SURGXFWV� DQG� VHUYLFHV� ZLWKLQ� WKLV� FRPSOH[� PXOWLPHGLD�
LQIRUPDWLRQ�WUDGLQJ�V\VWHP��

�
&RQFOXVLRQ�
�6XSSO\�FKDLQ�IRUPDWLRQ�LV�DQ�LPSRUWDQW�SUREOHP�LQ�WKH�FRPPHUFLDO�ZRUOG��DQG�FDQ�EH�LPSURYHG�

E\� JUHDWHU� DXWRPDWHG� VXSSRUW�� 7KH� PXOWLDJHQW� V\VWHPV� FRPPXQLW\� VKRXOG� ZRUN� WR� GHYHORS� QHZ�
VROXWLRQV�WR�WKH�SUREOHP��

7KH� DUWLILFLDO� LQWHOOLJHQW� DQG� PXOWLDJHQW� V\VWHP� FRPPXQLWLHV� DUH� ZHOO� SRVLWLRQHG� WR� GHYHORS�
WHFKQRORJ\�WKDW�ZLOO�LQFUHDVLQJO\�DXWRPDWH�WKH�GHFLVLRQ�PDNLQJ�LQ�VXSSO\�FKDLQ��

$JHQWV�KDYH�VSHFLDOL]HG�FDSDELOLWLHV�DQG�FDQ�SHUIRUP�RQO\�FHUWDLQ�FRPELQDWLRQV�WDVNV��DQ�DJHQW�
PD\�GHOHJDWH�VXEWDVNV�WR�RWKHU�DJHQWV��ZKLFK�PD\�LQ�WXUQ�GHOHJDWH�IXUWKHU�VXEWDVNV��

$V�PDQXIDFWXUHUV�DWWHPSW�WR�LQFUHDVH�VXSSO\�FKDLQ�SHUIRUPDQFH��WKHUH�LV�D�FULWLFDO�QHHG�WR�JDLQ�D�
GHHSHU�XQGHUVWDQGLQJ�RI�WKH�LPSDFW�RI�GHFLVLRQV�RQ�WKHLU�RSHUDWLRQV�DV�ZHOO�DV�WKRVH�RI�WKHLU�SDUWQHUV��
6LPXODWLRQ�KDV�EHHQ�IRXQG�WR�EH�RQH�RI�WKH�SRSXODU�DQG�VXLWDEOH�PHFKDQLVPV�IRU�XQGHUVWDQGLQJ�VXSSO\�
FKDLQ�G\QDPLFV��0DQ\�WLPHV�VXSSO\�FKDLQ�UHHQJLQHHULQJ�GHFLVLRQV�DUH�PDGH�ZLWK�D�SUREDELOLVWLF�YLHZ�
RI� WKH� IXWXUH��$V� D� UHVXOW�� WKHUH� LV� D� QHFHVVLW\� IRU�GHFLVLRQ� VXSSRUW� WRROV� WKDW� FDQ� KHOS�PDQDJHUV� WR�
XQGHUVWDQG�WKH�FRVWV��EHQHILWV��DQG�ULVNV�DVVRFLDWHG�ZLWK�YDULRXV�DOWHUQDWLYHV��

$JHQW�WHFKQRORJ\�LV�DQ�LPSRUWDQW�PHWKRG�IRU�VXSSO\�FKDLQ�PDNLQJ�WKH�FRQQHFWLRQV�EHWZHHQ�WKH�
FRPSOH[LW\�DQG�ODUJH�YROXPH�RI�FRPPHUFH�VHUYLFHV��SDUWLFXODUO\�RQ�RSHQ�FRPPXQLFDWLRQ�QHWZRUNV��
7KH� ELJJHVW� DGYDQWDJH� WKDW� DJHQWV� EULQJ� LV� WKHLU� DELOLW\� WR� DXWRPDWH� SUHYLRXVO\�PDQXDO� RSHUDWLRQV��
DJHQWV�FDQ�YLVLW�PRUH�ZHE�VLWH�DQG�JDWKHU�PRUH�LQIRUPDWLRQ�IDVWHU��0RUH�VRSKLVWLFDWHG�DJHQWV�FDQ�DOVR�
H[KLELW�PRUH� DGYDQFHG� FDSDELOLWLHV�ZKHQ� FDUU\LQJ� RXW� WKHLU� IRUHVHH� WDVNV�� DXWRPDWHG�QHJRWLDWLRQ�RU�
HYHQ�OHDUQLQJ��

�
5HIHUHQFHV���

��� $[HOURG�� 5�� �������� 7KH� FRPSOH[LW\� RI� FRRSHUDWLRQ�� $JHQW�EDVHG� PRGHOV� RI� FRPSHWLWLRQ� DQG�
FROODERUDWLRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV��3ULQFHWRQ�1-��

��� %RQG�� $�� +��� 	� *DVVHU�� /�� �������� $Q� DQDO\VLV� RI� SUREOHPV� DQG� UHVHDUFK� LQ� '$,�� 5HDGLQJV� LQ�
GLVWULEXWHG�DUWLILFLDO�LQWHOOLJHQFH��6DQ�0DWHR��&$��0RUJDQ�.DXIPDQ��

��� &RKHQ��0��$���	�/HH��+��/����������6WUDWHJLF�DQDO\VLV�RI�LQWHJUDWHG�SURGXFWLRQ�GLVWULEXWLRQ�V\VWHPV��
0RGHOV�DQG�PHWKRGV��-RXUQDO�RI�2SHUDWLRQV�5HVHDUFK�����������������

��� .HQGDOO��(�$��HWF��(GV�����������$�0HWKRGRORJ\�IRU�'HYHORSLQJ�$JHQW�%DVHG�6\VWHPV�IRU�(QWHUSULVH�
,QWHJUDWLRQ��0RGHOLQJ�DQG�0HWKRGRORJLHV�IRU�(QWHUSULVH�,QWHJUDWLRQ��&KDSPDQ�	�+DOO��86$�

��� /HH��+�� /���	�%LOOLQJWRQ��&�� ��������0DQDJLQJ� VXSSO\� FKDLQ� LQYHQWRU\�� 3LWIDOOV� DQG� RSSRUWXQLWLHV��
6ORDQ�0DQDJHPHQW�5HYLHZ����������������
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��� 0RUDLV� GH�$VVLV� 6LOYD� )���.UDXVH� 6��� �������� ³$�'LVWULEXWHG�7UDQVDFWLRQ�0RGHO� EDVHG� RQ�0RELOH�
$JHQWV´��LQ�0RELOH�$JHQWV¶����/1&6�������6SULQJHU��SS����������

��� 1ZDQD��������³6RIWZDUH�$JHQWV��$Q�2YHUYLHZ´�
��� 6ZDPLQDWKDQ��-��0���6DGHK��1��0���	�6PLWK��6��)���������� ,QIRUPDWLRQ�H[FKDQJH�LQ�VXSSO\�FKDLQV��

7HFKQLFDO�5HSRUW��&08�5,�75��������&DUQHJLH�0HOORQ�8QLYHUVLW\��3LWWVEXUJ��3$��
��� 6ZDPLQDWKDQ�� -�� 0�� �������� 4XDQWLWDWLYH� DQDO\VLV� RI� HPHUJLQJ� SUDFWLFHV� LQ� VXSSO\� FKDLQV��

8QSXEOLVKHG�GRFWRUDO�GLVVHUWDWLRQ��*6,$��&DUQHJLH�0HOORQ�8QLYHUVLW\��3LWWVEXUJ��3$��
����6]LUELN��1�%���+DPPHU��'�.���*RRVVHQDHUWV��-�%�0���$HUWV��$�7�0�����������³0RELOH�$JHQW�
����6XSSRUW� IRU�7UDFNLQJ�3URGXFWV� LQ�9LUWXDO�(QWHUSULVHV´�� LQ�7KH�ZRUNLQJ�SDSHUV�RI� WKH�:RUNVKRS�RQ�

$JHQW�%DVHG�'HFLVLRQ�6XSSRUW�IRU�0DQDJLQJ�WKH�,QWHUQHW�(QDEOHG�6XSSO\�&KDLQ��SS���������
$*(176¶���&RQIHUHQFH��6HDWWOH��

����8PHGD�� 6��� DQG�/HH��<��7�� ��������0DQDJHPHQW�'DWD� 6SHFLILFDWLRQ� IRU� 6XSSO\�&KDLQ� ,QWHJUDWLRQ��
1,67,5� ������ 1DWLRQDO� ,QVWLWXWH� RI� 6WDQGDUGV� DQG� 7HFKQRORJ\�� *DLWKHUVEXUJ�� 0DU\ODQG��
86$��

����$[HOURG�� 5�� �������� 7KH� FRPSOH[LW\� RI� FRRSHUDWLRQ�� $JHQW�EDVHG� PRGHOV� RI� FRPSHWLWLRQ� DQG�
FROODERUDWLRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV��3ULQFHWRQ�1-���

����%UDVVHO��.��+��������³(UIDKUXQJHQ�PLW�GHU�REMHNWRULHQWLHUWHQ�,PSOHPHQWLHUXQJ�NRPSOH[HU�0RGHOOH�´�
,Q�0$66,0����±�0XOWLDJHQW�6\VWHPV�DQG�6LPXODWLRQ�:RUNVKRS��8OP��*HUPDQ\��

����0DUFK�������$6,0�&RPPXQLFDWLRQV��9RO�������
����%RQG�� $�� +��� 	� *DVVHU�� /�� �������� $Q� DQDO\VLV� RI� SUREOHPV� DQG� UHVHDUFK� LQ� '$,�� 5HDGLQJV� LQ�

GLVWULEXWHG�DUWLILFLDO�LQWHOOLJHQFH��6DQ�0DWHR��&$��0RUJDQ�.DXIPDQ���
����&RKHQ��0��$���	�/HH��+��/����������6WUDWHJLF�DQDO\VLV�RI�LQWHJUDWHG�SURGXFWLRQ�GLVWULEXWLRQ�V\VWHPV��

0RGHOV�DQG�PHWKRGV��-RXUQDO�RI�2SHUDWLRQV�5HVHDUFK������������������
����&RQWUDFWRU��1��6���	�*UDQW��6��-����������7KH�HPHUJHQFH�RI�VKDUHG�LQWHUSUHWDWLRQV�LQ�RUJDQL]DWLRQV��,Q�

-��:DWW�	�$��9DQ�/HDU��(GV����'\QDPLF�3DWWHUQV�LQ�&RPPXQLFDWLRQ�3URFHVVHV��SS������������
7KRXVDQG�2DNV��&$��6DJH����

����.HQGDOO��(�$��HWF��(GV�����������$�0HWKRGRORJ\�IRU�'HYHORSLQJ�$JHQW�%DVHG�6\VWHPV�IRU�(QWHUSULVH�
,QWHJUDWLRQ��0RGHOLQJ�DQG�0HWKRGRORJLHV�IRU�(QWHUSULVH�,QWHJUDWLRQ��&KDSPDQ�	�+DOO��86$��

����/HH��+�� /���	�%LOOLQJWRQ��&�� ��������0DQDJLQJ� VXSSO\� FKDLQ� LQYHQWRU\�� 3LWIDOOV� DQG� RSSRUWXQLWLHV��
6ORDQ�0DQDJHPHQW�5HYLHZ�����������������

����0DFDO��&KDUOHV�0��� DQG�'DYLG�6DOODFK��������3URFHHGLQJV� RI� WKH�:RUNVKRS�RQ�$JHQW�6LPXODWLRQ��
$SSOLFDWLRQV��0RGHOV��DQG�7RROV��7KH�8QLYHUVLW\�RI�&KLFDJR��DQG�'HFLVLRQ�DQG�,QIRUPDWLRQ�
6FLHQFHV�'LYLVLRQ��$UJRQQH�1DWLRQDO�/DERUDWRU\��&KLFDJR��2FWREHU���������������

����0RUDLV� GH�$VVLV� 6LOYD� )���.UDXVH� 6��� �������� ³$�'LVWULEXWHG�7UDQVDFWLRQ�0RGHO� EDVHG� RQ�0RELOH�
$JHQWV´��LQ�0RELOH�$JHQWV¶����/1&6�������6SULQJHU��SS�����������

����1ZDQD��������³6RIWZDUH�$JHQWV��$Q�2YHUYLHZ´���
����5XPEDXJK��-���-DFREVHQ��,�DQG�*��%RRFK�������³7KH�XQLILHG�PRGHOLQJ�ODQJXDJH�UHIHUHQFH�PDQXDO´��

5HDGLQJ��0$��$GGLVRQ�:HVOH\����
����6ZDPLQDWKDQ��-��0���6DGHK��1��0���	�6PLWK��6��)���������� ,QIRUPDWLRQ�H[FKDQJH�LQ�VXSSO\�FKDLQV��

7HFKQLFDO�5HSRUW��&08�5,�75��������&DUQHJLH�0HOORQ�8QLYHUVLW\��3LWWVEXUJ��3$���
����6ZDPLQDWKDQ�� -�� 0�� �������� 4XDQWLWDWLYH� DQDO\VLV� RI� HPHUJLQJ� SUDFWLFHV� LQ� VXSSO\� FKDLQV��

8QSXEOLVKHG�GRFWRUDO�GLVVHUWDWLRQ��*6,$��&DUQHJLH�0HOORQ�8QLYHUVLW\��3LWWVEXUJ��3$���
����6]LUELN��1�%���+DPPHU��'�.���*RRVVHQDHUWV��-�%�0���$HUWV��$�7�0�����������³0RELOH�$JHQW�
����6XSSRUW� IRU�7UDFNLQJ�3URGXFWV� LQ�9LUWXDO�(QWHUSULVHV´�� LQ�7KH�ZRUNLQJ�SDSHUV�RI� WKH�:RUNVKRS�RQ�

$JHQW�%DVHG�'HFLVLRQ�6XSSRUW�IRU�0DQDJLQJ�WKH�,QWHUQHW�(QDEOHG�6XSSO\�&KDLQ��SS���������
$*(176¶���&RQIHUHQFH��6HDWWOH��

����8PHGD�� 6��� DQG�/HH��<��7�� ��������0DQDJHPHQW�'DWD� 6SHFLILFDWLRQ� IRU� 6XSSO\�&KDLQ� ,QWHJUDWLRQ��
1,67,5�������1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��*DLWKHUVEXUJ��0DU\ODQG��86$�

�
����0$1$*(0(17�%<�2%-(&7,9(6���$�&+$//(1*(�)25�%$1.,1*�
$XWKRU��(FRQRPLVW�/DXUD�0LKDHOD�&RUDFL��3K'�&DQGLGDWH�

5RPDQLDQ�&RPPHUFLDO�%DQN��%XFKDUHVW��5RPDQLD�
�

$EVWUDFW�
�

%HLQJ�SURPRWHG�WR�EUDQFK�PDQDJHU�LV�RIWHQ�D�ELW�OLNH�EHLQJ�WKURZQ�LQWR�WKH�GHHS�FROG�ZDWHU��
([SHFWDWLRQV� DUH� WUHPHQGRXV�� QRW� MXVW� IURP� WKH� RUJDQL]DWLRQ�� ZKLFK� GHFLGHG� WKDW� SURPRWLRQ�� EXW� DOVR�
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IURP�WKH�EUDQFKHV¶�WHDP�DQG�FXVWRPHUV��7KH�EDQN�H[SHFWV�FHUWDLQ�UHYHQXHV�IURP�DQ\�EUDQFK��,Q�RUGHU�WR�
JHW�WKH�DQWLFLSDWHG�UHYHQXHV��WKH�EUDQFK�PDQDJHU�PXVW�EH�VXUH�WKDW�WKH�EUDQFK�VHOOV��7KH�VDOH�SURFHVV�LV�
EDVHG�RQ�D�SODQ��ILUVW�WKH�JRDOV�KDYH�WR�EH�GHWHUPLQHG��DQG�WKHQ�WKH�PDQDJHU�KDV�WR�PRWLYDWH�SHRSOH�WR�
DFKLHYH� WKRVH�JRDOV��2Q� WRS�RI� LW� DOO�� WKH�EUDQFK�PDQDJHU�KDV� WR� FRQWURO�DQG�DXGLW�ZKDW� HYHU\ERG\� LV�
GRLQJ��0DQDJLQJ�LV�PRUH�WKDQ�JHWWLQJ�RUJDQL]HG��,W�LV�DERXW�HVWDEOLVKLQJ�DQ�HQYLURQPHQW��ZKHUH�SHRSOH�
ZRUN� WRJHWKHU� LQ� DQ� RUJDQL]HG�� HIIHFWLYH� DQG� PRWLYDWHG� ZD\� WR� RSWLPL]H� FXVWRPHU�� HPSOR\HH� DQG�
VKDUHKROGHUV�YDOXH��7KH�SKLORVRSK\�RI�PDQDJHPHQW�E\�REMHFWLYHV�LV�WKDW�HYHU\�HPSOR\HH�KDV�UHDFKHG�D�
UHFRJQL]HG� OHYHO� RI� SHUIRUPDQFH�� IURP� ZKLFK� KH� RU� VKH� FDQ�� DQG� VKRXOG� LPSURYH�� 0DQDJHPHQW� E\�
REMHFWLYHV�LV�D�V\VWHP�LQ�ZKLFK�VSHFLILF�SHUIRUPDQFH�REMHFWLYHV�DUH�MRLQWO\�GHWHUPLQDWH�E\�VXERUGLQDWHV�
DQG�WKHLU�VXSHULRUV��SURJUHVV�WRZDUG�REMHFWLYHV�LV�SHULRGLFDOO\�UHYLHZHG��DQG�UHZDUGV�DUH�DOORFDWHG�RQ�
WKH�EDVLV�RI� WKLV�SURJUHVV��,Q� WKH�EUDQFK�� WKH�REMHFWLYHV�VKRXOG�EH�SDUW�RI� WKH�JHQHUDO�REMHFWLYHV�RI�WKH�
EDQN�DQG�HDFK�LQGLYLGXDO¶V�REMHFWLYH�LV�SDUW�RI�WKH�EUDQFKHV¶�REMHFWLYHV��7KH�SUHVHQW�SHUIRUPDQFH�VKRXOG�
EH� LPSURYHG��ZKDWHYHU� LW� LV�� ,Q�RUGHU� WR�JHW�ZRUNLQJ� WKLV� V\VWHP�� WKH�EUDQFK�PDQDJHUV�VKRXOG�EH� IDLU��
UHZDUGLQJ� WKRVH� ZKR� UHDOO\� ZDQW� WR� PRYH� IRUZDUG� DQG� SHQDOL]LQJ� WKRVH� ZKR� GR� QRW�� ,W� LV� D� V\VWHP�
ZKHUHE\�\RX�HLWKHU�PRYH�XSZDUGV�DQG�RXWZDUGV��EXW�ZKHUH�WKHUH�LV�QRW�URRP�IRU�PHGLRFULW\��
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(;,0%$1.��5RPDQLD�
�

$EVWUDFW��
7KLV�SDSHU�GHEDWHV�WKH�(&%¶V�PRQHWDU\�SROLF\�VWUDWHJ\�DIWHU�WKH�HYDOXDWLRQ�DQG�FODULILFDWLRQ�RI�

0D\�������7KH�DLP�LV�QRW�WR�H[SODLQ�WKH�PHDQLQJ�DQG�GHWDLOV�RI�WKH�FODULILFDWLRQ��EXW�UDWKHU�WR�SURYLGH�D�
GHVFULSWLRQ� RI� WKH� PDLQ� IHDWXUHV� RI� WKH� VWUDWHJ\�� 7KH� SULPDU\� REMHFWLYH� RI� WKH� (&%� DQG� RI� WKH� VLQJOH�
PRQHWDU\�SROLF\�IRU�ZKLFK�LW�LV�UHVSRQVLEOH�LV�GHILQHG�E\�WKH�7UHDW\�DV�WKH�PDLQWHQDQFH�RI�SULFH�VWDELOLW\��
7KH� VWUDWHJ\� FRQVLVWV� RI� WZR� ³SLOODUV´�ZKLFK� RUJDQL]H� WKH� LQIRUPDWLRQ� DQG� DQDO\VLV� XQGHUO\LQJ� SROLF\�
GLVFXVVLRQV�DQG�FRQVWLWXWH�D�IUDPHZRUN�ZLWKLQ�WKH�IRUZDUG�ORRNLQJ�DVVHVVPHQW�RI�WKH�HFRQRPLF�VLWXDWLRQ�
FDQ�EH�XQGHUWDNHQ��EDVHG�RQ�DV�IXOO�D�VHW�RI�HFRQRPLF�LQIRUPDWLRQ�DQG�DQDO\WLFDO�WRROV�DV�SRVVLEOH��,Q�LWV�
UHFHQW� UHYLHZ� RI� WKH� VWUDWHJ\�� WKH� *RYHUQLQJ� &RXQFLO� RI� WKH� (&%� HPSKDVL]HG� WKH� PHGLXP�WHUP�
RULHQWDWLRQ�RI�LWV�PRQHWDU\�DQDO\VHV�DQG�FODULILHG�WKH�UROH�RI�PRQHWDU\�DQDO\VLV�LQ�WKH�VWUDWHJ\��
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$EVWUDFW�
� 7KLV� SDSHU� DSSURDFK� WKH�PRGHO� RI� DQ� DJHQW�EDVHG� HFRQRP\� LQ� ZKLFK� KHWHURJHQHRXV� DJHQWV� ��
ILUPV� DQG� D� EDQN� ±� LQWHUDFW� LQ� WKH� ILQDQFLDO� PDUNHWV�� 7KH� KHWHURJHQHLW\� LV� GXH� WR� WKH� EDODQFH� VKHHW�
FRQGLWLRQV� DQG� WR� WKH� VL]H�� $W� WKH� DJJUHJDWH� OHYHO�� RXWSXW� GLVSOD\V� FKDQJHV� LQ� WUHQG� DQG� YRODWLOLW\�
LQGXFLQJ� ULVH� WR� FRPSOH[� G\QDPLFV�� $V� HPSLULFDO� DQDO\VLV� VKRZV�� WKH� DYHUDJH� VROYHQF\� DQG� OLTXLGLW\�
UDWLRV�SRLQW�RI�KLJKHVW�YDOXHV�GXULQJ�UHFHVVLRQV��

$W�WKH�ILUP�OHYHO��WKH�PRGHO�JHQHUDWHV�GLIIHUHQW�LVVXHV���
L��ILUP�VL]HV�OHIW�VNHZHG�GLVWULEXWHG���
LL��JURZWK�UDWHV�/DSODFH�GLVWULEXWHG�DQG�VPDOO�LGLRV\QFUDWLF�VKRFNV�FDQ�JHQHUDWH�ODUJH�DJJUHJDWH�

IOXFWXDWLRQV��
7KH�UHDO� �VXSSO\��VLGH�RI� WKH�PRGHO� LV�EDVHG�XSRQ�WKH� ILUP¶V�EHKDYLRU��(DFK�ILUP�FKRRVHV�KRZ�

PXFK�WR�SURGXFH��KRZ�PXFK�WR�LQYHVW��RQ�WKH�EDVH�RI�LWV�EDODQFH�VKHHW��WKH�ILQDQFLDO�IUDJLOLW\�RI�ZKLFK�LV�
GHWHUPLQHG�E\�WKH�HTXLW\�UDWLR��7KH�FDSLWDO� LV� WKH�RQO\� LQSXW��7KH�FUHGLW�UHODWLRQ�RI� WKH�ILUP¶V�VHFWRU�LV�
PRGHOHG�ZLWK�RQH�PRQRSROLVWLF�EDQN��
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7KH�HYHU\�GD\�WHUP�±�DJHQW��EDFNLQJ�DZD\�IURP�WHFKQRORJ\��PHDQV�³RQH�ZKR�DFWV�IRU��RU�LQ�WKH�
SODFH�RI�DQRWKHU´��

$Q�RSHQ�GLJLWDO�PDUNHW�LV�D�FRPSOH[�DQG�QRQ�GHWHUPLQLVWLF�V\VWHP��RIWHQ�SURGXFLQJ�UHVXOWV�WKDW�
DUH�DPELJXRXV�DQG�LQFRPSOHWH��

$JHQW� WHFKQRORJ\� DGGUHVVHV� FKDQJH� DQG� FRPSOH[LW\�� DQG� LV� QRZ� FUXFLDO� LQ� QRQ�GHWHUPLQLVWLF�
V\VWHPV�VXFK�DV�ZRUNIORZ��GDWD�PLQLQJ��SURGXFWLRQ�VFKHGXOLQJ��VXSSO\�FKDLQ�ORJLVWLFV�DQG�PRVW�UHFHQWO\��
&XVWRPHU�5HODWLRQVKLS�0DQDJHPHQW��&50��VRIWZDUH�DSSOLFDWLRQV��

+RZ� FRXOG� ZH� XVH� DJHQW� WHFKQRORJ\� DSSOLFDWLRQV� WR� KHOS� HPSOR\HHV� SHUIRUP� WDVNV� IDVWHU� DQG�
PRUH�DFFXUDWHO\��LQ�RUGHU�WR�PHHW�FXVWRPHUV¶�QHHGV�DQG�IXOILOO�FRPSDQ\¶V�REMHFWLYHV�"�

7KH�SDSHU�GHEDWHV�WKH�HIIHFWV�RI�DGGLQJ�DJHQW�WHFKQRORJ\�WR�FXVWRPHU�UHODWLRQVKLS�PDQDJHPHQW�
DSSOLFDWLRQV��LQ�WKH�DFWXDO�FRQWH[W�RI�VLJQLILFDQW�JURZWK�RI�PDUNHW�FRPSHWLWLRQ��
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7KLV� SDSHU� DGDSWV� WKH� PRGHO� RI� LQWHUJHQHUDWLRQDO� ULVN�VKDULQJ� XVHG� E\� .UXVH� ������� WR�
FRPSDUH�WKH�RXWFRPHV�IURP�UHIRUPLQJ�WKH�5RPDQLDQ�SXEOLF�SHQVLRQ�SLOODU�LQ�WZR�GLIIHUHQW�ZD\V��:KDW�
DUH� WKH� HIIHFWV� DQG� HYROXWLRQ� RI� SHQVLRQ� ULJKWV� IURP� WKH� LPSOHPHQWDWLRQ� RI� HLWKHU� D� 1RWLRQDO�'HILQHG�
&RQWULEXWLRQ� �1'&�� V\VWHP� RU� UHIRUPLQJ� WKH� 3D\�$V�<RX�*R� �3$<*�� E\� DGRSWLQJ� D� SHQVLRQ� SRLQWV�
V\VWHP"��$IWHU�UXQQLQJ�VHYHUDO�VFHQDULRV�ZLWKLQ�D�VW\OL]HG�HFRQRP\��VLPLODU�WR�.UXVH���������WKH�SDSHU�
HPSOR\V�WKLV�2/*�PRGHO�WR�PDNH�VLPXODWLRQV�LQ�WKH�DFWXDO�5RPDQLDQ�SHQVLRQ�V\VWHP�FRQGLWLRQV��
� .H\ZRUGV��2/*�PRGHO��SHQVLRQ�UHIRUP��1'&��3$<*�5RPDQLD��-(/�FODVVLILFDWLRQ��+����-����
-����-����-����
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$EVWUDFW�
� 7KH� H[SDQVLRQ� RI�ZRUOG� WUDGH�� EDFNHG� XS� E\� WKH� FDSLWDO� IORZV�� WKH� XQSUHFHGHQWHG� SURJUHVV� RI�
VFLHQFH�DQG�WHFKQRORJ\��WKH�WUDQVLWLRQ�RI�WKH�HFRQRPLF�V\VWHP�WR�D�IRUP�RI�PDUNHW�HFRQRP\�KDYH�OHG�WR�
WKH� DFFHOHUDWLRQ� RI� WKH� SURFHVV� RI� UHJLRQDO� DQG�ZRUOG� LQWHJUDWLRQ�� 7KH� JOREDOL]DWLRQ� KDV� FUHDWHG� QHZ�
W\SHV�RI�UHODWLRQV�EHWZHHQ�VWDWHV��HFRQRPLHV��JRYHUQPHQWV�DQG�SHRSOH��
���������� *OREDOL]DWLRQ� LV�D�SURFHVV�ZKLFK� LPSOLHV�D�PXOWLWXGH�RI�SRVLWLYH�DVSHFWV��DPRQJ�ZKLFK�FDQ�EH�
QRWHG� WKH� GHHSHQLQJ� RI� UHODWLRQV� EHWZHHQ� VWDWHV� DQG� SHUVRQV�� FKDQJHV� LQ� SROLWLFV� �WKH� SURPRWLRQ� RI�
HFRQRPLFDO� HIILFLHQF\� E\� OLEHUDOL]LQJ� WKH� QDWLRQDO� PDUNHWV��� LPSURYHPHQWV� RI� OLYLQJ� FRQGLWLRQV� DW� D�
JOREDO�OHYHO��

7KH�LQWHUQDWLRQDO�ILQDQFH�ZLWQHVVHG��LQ�WLPH��D�UHDO�FKDQJH��ZKLFK�ZDV�REVHUYHG�LQ�WKH�IRUP�RI�D�
JUHDWHU� LQWHUGHSHQGHQFH� RI� QDWLRQDO� ILQDQFLDO� VSDFHV�� LQ� WKH� IRUP� RI� WKH� LQWHUFRQQHFWLRQ� RI� WKH� VWRFN�
H[FKDQJHV�� DQG� LQ� WKH� IRUP� RI� WKH� VROLGDULW\� SROLF\� RI� LQWHUHVWV� DQG� SUROLIHUDWLRQ� RI� QHZ� ILQDQFLDO�
LQVWUXPHQWV�� ZKLFK� DOORZ� WKH� WUDQVJUHVVLRQ� IURP� RQH� FXUUHQF\� WR� WKH� RWKHU�� DV� WKH� RSHUDWRUV� ZLOO�
DQWLFLSDWH�� 7KXV� KDV� EHHQ� UHDOL]HG� D� JOREDO� ILQDQFLDO� PDUNHW�� JRYHUQHG� E\� LWV� RZQ� UXOHV� DQG� EHLQJ�
FKDUDFWHUL]HG�E\�DQ�HYHU�KLHUDUFKLFDO� VWUXFWXUH��7KH�SURJUHVV�RI� WKH�PHDQV�ZLWK�ZKLFK� WKH� WUDQVIHU�RI�
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LQIRUPDWLRQ� LV� UHDOL]HG�� WKH� XVHV� RI� VDWHOOLWHV� DQG� RI� HOHFWURQLFV� KDYH� FRQWULEXWHG� WR� WKH� SURFHVV� RI�
ILQDQFLDO�JOREDOL]DWLRQ�DQG�XQLILFDWLRQ��
� � 




�
� ([SDQVLXQHD�FRPHU XOXL�PRQGLDO��DO WXUL�GH�IOX[XULOH�GH�FDSLWDO��GH�SURJUHVXO�WHKQLFR�úWLLQ LILF�úL�
WUDQ]L LD� OD� HFRQRPLD� GH� SLD �� DX� GXV� OD� DFFHOHUDUHD� SURFHVXOXL� GH� LQWHJUDUH� UHJLRQDO � úL� PRQGLDO ��
0RQGLDOL]DUHD�D�FUHDW�QRL�WLSXUL�GH�UHOD LL�vQWUH�VWDWH��HFRQRPLL��JXYHUQH�úL�SHUVRDQH��
� *OREDOL]DUHD�FRPSRUW �R�VHULH�GH�DVSHFWH�SR]LWLYH��SULQWUH�FDUH�DPLQWLP��SURPRYDUHD�HILFLHQ HL�
HFRQRPLFH�SULQ�OLEHUDOL]DUHD�SLH HORU�QD LRQDOH��DGkQFLUHD�UHOD LLORU�GLQWUH�VWDWH�úL�SHUVRDQH��vPEXQ W LUHD�
FRQGL LLORU�GH�YLD �OD�QLYHO�JOREDO��
� 3URFHVHOH�GH�OLEHUDOL]DUH��GHUHJOHPHQWDUH�úL�LQRYDUH�UHSUH]LQW �UH]XOWDWXO�JOREDOL] ULL�ILQDQFLDUH��
9DULD LLOH� FXUVXULORU� GH� VFKLPE� úL� DOH� GREkQ]LL� DX� VWDW� OD� RULJLQHD� QRLORU� LQVWUXPHQWH� GH� DFRSHULUH� � D�
ULVFXULORU�VXE�IRUP �GH�RS LXQL��FRQWUDFWH��IXWXUHV��VZDS��JUXSDWH�vQ�SUH]HQW�SH�SLH H�VSHFLILFH��$PSORDUHD�
WUDQVIHUXULORU�ILQDQFLDUH�úL�D�PLúF ULORU�GH�UHFLFODUH�D�FDSLWDOXULORU�GLQ�DQLL������RFD]LRQDWH�GH�FHOH�GRX �
úRFXUL� SHWUROLHUH�� SUHFXP� úL� WUHFHUHD� OD� FXUVXULOH� IORWDQWH� UHSUH]LQW � LPSXOVXULOH� FDUH� DX� JHQHUDW��
H[SDQVLXQHD�PHFDQLVPHORU�GH� WUDQVIRUPDUH�ILQDQFLDU � LQWHUQD LRQDO ��SULQFLSDOXO�YHFWRU�UHSUH]HQWkQGX�O�
SLD D�HXURGHYL]HORU��
� )LQDQ HOH� LQWHUQD LRQDOH� DX� VXIHULW� vQ� WLPS� R� WUDQVIRUPDUH� PDMRU �� PDUFDW � GH� FUHúWHUHD�
LQWHUGHSHQGHQ HL� VSD LLORU� ILQDQFLDUH� QD LRQDOH�� GH� LHQWHUFRQH[LXQHD� EXUVHORU� GH� YDORUL�� GH� SROLWLFD�
VROLGDU �D�GREkQ]LORU�úL�GH�WUHFHUHD�OD�QRL�LQVWUXPHQWH�ILQDQFLDUH��SHUPL kQG�VDOWXO�GH�OD�R�PRQHG �OD�DOWD�
GXS �FXP�DSUHFLD] �RSHUDWRULL��6�D�UHDOL]DW�DVWIHO�R�SLD �ILQDQFLDU �JOREDO ��JXYHUQDW �GH�OHJL�SURSULL�úL�
FDUH� GLVSXQH� GH� R� VWUXFWXU � LHUDUKL]DW � LQWHJUDW �� 3URFHVXO� GH� XQLILFDUH� úL� JOREDOL]DUH� ILQDQFLDU � D� IRVW�
SRVLELO�JUD LH�SURJUHVXOXL�WHKQLFLORU�GH�WUDQVPLWHUH�D�LQIRUPD LHL��XWLOL] ULL�VDWHOL LORU�úL�HOHFWURQLFLL��
� 8QD�GLQ�FDUDFWHULVWLFLOH�SURGXVHORU�ILQDQFLDUH�R�UHSUH]LQW �VWDQGDUGL]DUHD��DFHODúL�SURGXV��RS LXQH�
VDX� FRQWUDFW� OD� WHUPHQ� vQ�GHYL]H��� SXWkQG� IL� QHJRFLDW� OD�1HZ�<RUN��/RQGUD�� 6\GQH\��3DULV� VDX�7RN\R��
3URGXVHOH�ILQDQFLDUH�VXQW�WRW�PDL�FRPSOH[H�úL�VRILVWLFDWH��vQ�VSDWHOH�ORU�U PkQkQG�XQ�FDSLWDO�GH�SURSRU LL�
LPSUHVLRQDQWH��
� ([SDQVLXQHD�ILQDQ HORU�JOREDOH�HVWH�vQVR LW �GH�SURJUHVXO�SLH HORU�GH�VFKLPE��'H�OD�VLPSOX�FHQWUX�
GH� FRQYHUVLH� D� PRQHGHORU� QD LRQDOH�� SLD D� GH� VFKLPE� WLQGH� V � GHYLQ � QXFOHXO� DFWLYLW LORU� ILQDQFLDUH�
LQWHUQD LRQDOH��7UHFHUHD� GH� OD� R�PRQHG � OD� DOWD�� DGDSWDUHD� FRQWLQX � D� VWUXFWXULL� SRUWRIROLXOXL� GH� WLWOXUL��
DFRUGDUHD�FUHGLWHORU�vQWU�R�GHYL] �úL�UDPEXUVDUHD�ORU�vQ�DOW �GHYL] ���DX�GHYHQLW�DVW ]L�RSHUD LXQL�GH�UXWLQ ��
5ROXO�SHUVRDQHORU�IL]LFH�WLQGH�V �ILH�QHvQVHPQDW��FD�XUPDUH�D�UROXOXL�GH�SLD �LQWHUEDQFDU �vQGHSOLQLW�GH�
SLD D�GH�VFKLPE��
� 3LD D� HXURGHYL]HORU� �� FD� úL� FXPXODUH� GH� FDSLWDOXUL� OLFKLGH� vQ�PRQHGH� FRQYHUWLELOH� D� DYXW� GUHSW�
PRELO�DO�DSDUL LHL�úL�GH]YROW ULL�IDSWXO�F �V�DX�SXWXW�RE LQH�UDQGDPHQWH�VXSHULRDUH�FRPSDUDWLY�FX�SLH HOH�
LQWHUQH�� ÌQ� FDWHJRULD� � IDFWRULORU� FDUH� DX� VXV LQXW� GH]YROWDUHD� SLH HL� HXURGHYL]HORU�� VH� LQFOXG�� DSDUL LD�
FHQWUHORU� RIIVKRUH� DOLPHQWDWH� FX� IRQGXUL� SURYHQLWH� GLQ� DIDFHUL� FX� L HL�� FUHúWHUHD� YROXPXOXL� IRQGXULORU�
VROLFLWDWH�GH�VHFWRUXO�SXEOLF�GLQ� UL�YHVW�HXURSHQH��DFRSHULUHD�GHILFLWHORU�EDODQ HORU�GH�SO L�UH]XOWDWH�GLQ�
FUHúWHUHD� IDFWXULORU� SHWUROLHUH� SULQ� vPSUXPXWXUL� GH� SH� SLD D� HXURGHYL]HORU�� ILQDQ DUHD� PDULORU� SURLHFWH�
LQGXVWULDOH��
� $VWIHO��HFRQRPLD�ILQDQFLDU �PRQGLDO �SRDWH�IDFH�ID �QHFHVLW LORU�GH�ILQDQ DUH��vQUHJLVWUkQGX�VH�
XQ�VXFFHV�DO�HFRQRPLHL�ED]DWH�SH�FUHGLW��(XURSLH HOH�UHSUH]LQW �LPHQVH�SLH H�GH�IRQGXUL�FDUH�IXQF LRQHD] �
vQ�DIDUD�VWDWHORU�FD�SLH H�GH�JURV��FH�WUDWHD] �GRDU�VXPHOH�LPSRUWDQWH��FD�SLH H�FH�QX�VXQW�VWULFW�FRQWURODWH�
GH�DXWRULW LOH�PRQHWDUH��
� 3LD D� HXURREOLJDWDU � V�D� GH]YROWDW� FD� XUPDUH� D� UHVWULF LLORU� H[LVWHQWH� SH� SLH HOH� ILQDQFLDUH� GLQ�
(XURSD��DJHQ LL�HFRQRPLFL�vQGUHSWkQGX�VH�DVWIHO�VSUH�HXURREOLJD LXQL�$FHVWHD�DX�FD�VXSRUW�R�HXURGHYL] �úL�
VXQW� SUHIHUDWH� GH� LQYHVWLWRUL� vQWUXFkW� WLWOXULOH� VXQW� QHJRFLDELOH�� OD� SXUW WRU�� DVLJXUkQGX�VH� FODULWDWHD� úL�
VLJXUDQ D� ORU�3ULQWUH� FHOH� PDL� DFWLYH� LQVWLWX LL� LPSOLFDWH�� DPLQWLP�� %DQTXH� 1DWLRQDO� GH� 3DULV�� &UHGLW�
6XLVVH��&LWLEDQN��0HUULOO�/\QFK��1RPXUD��'HXWVFKH�%DQN��6RFLHWH�*HQHUDOH��3DULEDV��HWF��
� 3H�SLH HOH�REOLJDWDUH�LQWHUQD LRQDOH��LQYHVWLWRULL�VXQW�JUXSD L�vQ�GRX �PDUL�FDWHJRULL��LQGLYLGXDOL�úL�
LQVWLWX LRQDOL�,QYHVWLWRULL�LQVWLWX LRQDOL�VXQW�FHL�PDL�LPSRUWDQ L�SH�SLD D�SULPDU �úL�FHL�PDL�DFWLYL��vQWUXFkW�
SLD D�SH�FDUH�R�vQWUH LQ�OH�SHUPLWH�R�JHVWLXQH�GLQDPLF �D�SRUWRIROLLORU�$FHúWLD�VXQW�UHSUH]HQWD L�GH�PDULOH�
E QFL� LQWHUQD LRQDOH�� E QFLOH� FRPHUFLDOH� úL� GH� LQYHVWL LL�� E QFLOH� FHQWUDOH�� IRQGXULOH� GH� LQYHVWL LL��
VRFLHW LOH�GH�DVLJXU UL�úL�FDVHOH�GH�SHQVLL��
� 3LD D� VHFXQGDU � OH� SHUPLWH� LQYHVWLWRULORU� UHFXSHUDUHD� FDSLWDOXOXL� LQYHVWLW�� vQ� FHOH� PDL� EXQH�
FRQGL LL��DFHDVWD�ILLQG�R�SLD �RYHU�WKH�FRXQWHU�� vQWUXFkW�QX�H[LVW �R�SLD �RILFLDO �SHQWUX�FRWDUHD�DFHVWRW�
WLWOXUL�2SHUDWRULL� SH� SLD D� HXURREOLJDWDU � SRDUW � GHQXPLUHD� GH� PDUNHW� PDNHUV� úL� GHDOHUV��� LDU� SHQWUX�
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RSHUDWRULL�GH�QD LRQDOLW L�GLIHULWH�D�IRVW�LQVWLWXLW�XQ�PHFDQLVP�FDUH�V �DVLJXUH�VHFXULWDWHD�WUDQ]DF LLORU��úL�
V �UH]ROYH�SUREOHPHOH�GH�WUDQVIHU��DVLJXUDUH��UH]XOWDWH�GLQ�PLúF ULOH�GH�WLWOXUL�GLQWU�R� DU �vQ�DOWD��
� 3LD D� LQWHUQD LRQDO � D� DF LXQLORU�ÌQ� VFRSXO� DWUDJHULL� LQYHVWL LLORU� GH� SRUWRIROLX�� JXYHUQHOH�
LPSOLFDWH�vQ�SURJUDPH�GH�SULYDWL]DUH�DX�XWLOL]DW�WHKQLFL�JOREDOH�GH�SODVDPHQW�$FHVWH�LQYHVWL LL�U VSXQG�FHO�
PDL�ELQH�LQWHUHVHORU�LQYHVWLWRULORU�QD LRQDOL�úL�LQWHUQD LRQDOL��SUHVXSXQkQG�UHVWUXFWXUDUH�úL�PRGHUQL]DUH�FX�
IRQGXUL� DWUDVH� GH� SH� SLH HOH� LQWHUQD LRQDOH�'LYHUVLWDWHD� SURGXVHORU� ILQDQFLDUH� OD� GLVSR]L LD� HPLWHQ LORU��
WHKQLFLOH� DFWXDOH� GH� VLQGLFDOL]DUH� úL� SODVDPHQW�� SHUPLW� RULF UHL� VRFLHW L� P ULUHD� DF LRQDULDWXOXL� úL�
XWLOL]DUHD� SLH HORU� ILQDQFLDUH� VWU LQH�� FX� FRQGL LD� GHVI úXU ULL� XQHL� DFWLYLW L� VHULRDVH� úL� SURILWDELOH�6SUH�
GHRVHELUH�GH�FHOHODOWH�FDWHJRULL�GH�WLWOXUL��DFHVWHD�LDX�vQ�FRQVLGHUDUH�VSHFLILFXO�OHJLVOD LLORU�QD LRQDOH��
� (XURHIHFWHOH� SH� WHUPHQ� VFXUW� úL�PHGLX� DX� DS UXW� SH�SLD D� ILQDQFLDU � LQWHUQD LRQDO � vQ� DQLL� ¶����
QR LXQHD�GH�HXURHIHFWH�FXSULQ]kQG��(XUR�&RPPHUFLDO�3DSHUV��(&3���(XURQRWHV��(1���(XUR�0HGLXP�7HUQ�
1RWHV� �(071��� 'HRVHELUHD� GLQWUH� HOH� FRQVW � vQ� UHJXODULWDWHD� WLUDMHORU�� (&3� SUHVXSXQ� SURJUDPH� FX�
HPLVLXQH� FRQWLQX �� vQ� WLPS� FH�(1�SRW� IDFH� RELHFWXO�XQRU� WLUDMH� QHUHJXODWH��(XURHIHFWHOH� VXQW� DVLPLODWH�
MXULGLF� HXURREOLJD LXQLORU�(PLVLXQLOH� VH� HIHFWXHD] � vQ� IXQF LH� GH� QHFHVLW L�� SULQ� LQWHUPHGLXO� GHDOHULORU��
VFDGHQ HOH� SXWkQG� IL� H[WLQVH� VDX� UHVWUkQVH� GXS � GRULQ D� HPLWHQ LORU�� HOLPLQDUHD� FRQVRU LXOXL� EDQFDU�
FRQGXFH�OD�FKHOWXLHOL�PXOW�PDL�UHGXVH��
� (PLVLXQLOH� GH� HXURHIHFWH� GHSLQG� GH� HYROX LD� UDWHL� GREkQ]LL�3HQWUX� R� PDL� EXQ � OLFKLGLWDWH� VH�
SUDFWLF �U VFXPS UDUHD�WLWOXULORU�GH�F WUH�HPLWHQW�SH�SLD D�VHFXQGDU ��VDX�UDPEXUVDUHD�DQWLFLSDW ��XUPDW �
GH� DQXODUH�� vQ� RULFH� PRPHQW�3ULQFLSDOLL� LQYHVWLWRUL� VXQW� PDULOH� vQWUHSULQGHUL�� E QFLOH� GH� DUELWUDM� úL�
VRFLHW LOH� GH� SODVDPHQW� FROHFWLY� vQ� YDORUL� PRELOLDUH�$FHVWH� RSHUD LXQL� UHSUH]LQW � SHQWUX� PDULOH�
vQWUHSULQGHUL�LPSRUWDQWH�VXUVH�GH�SURILW�5HFXUJHUHD�OD�DVWIHO�GH�SODVDPHQWH�SUHVXSXQH�R�EXQ �FXQRDúWHUH�D�
SLH HORU�� SUHFXP� úL� DVXPDUHD� ULVFXULORU�'H� DFHHD� ILUPH� PDUL� DX� SUHIHUDW� RUJDQL]DUHD� DFHVWXL� WLS� GH�
DFWLYLW L�vQ�FDGUXO�XQRU�ILOLDOH�GH�WLS�EDQFDU��GHYHQLWH�E QFL�GH�DUELWUDM��
� &HD�PDL�LPSRUWDQW �HYROX LH�VWUXFWXUDO �úL�LQVWLWX LRQDO �GLQ�HFRQRPLD�PRQGLDO �D�XOWLPLORU�DQL�R�
UHSUH]LQW � GH]YROWDUHD� ILQDQ HORU� LQWHUQD LRQDOH�� 'LUHF LLOH� GH� HYROX LH� DOH� RUGLQLL� PRQGLDOH�� FRHUHQ D�
VLVWHPXOXL�ILQDQFLDU�LQWHUQD LRQDO��GRYHGHVF�WUDYHUVDUHD�XQHL�SHULRDGH�GH�SURIXQGH�PXWD LL��UHSUH]HQWkQG�
SHULRDGD� GH� DGDSWDUH� OD� HYROX LLOH� GH� DQVDPEOX� DOH� VLVWHPXOXL� PRQGLDO�� VSUH� R� HFRQRPLH� GHVFKLV ��
OLEHUDOL]DW ��
� �
%LEOLRJUDILH�� ��%DUL��,��Ä(FRQRPLH�PRQGLDO ´��(�'�3���%XFXUHúWL�������
� ��%UDQ��3�´5HOD LL�ILQDQFLDUH�úL�PRQHWDUH�LQWHUQD LRQDOH´��(GLWXUD�(FRQRPLF ���
������������������������������%XFXUHúWL�������

��*DIWRQLXF�6��Ä)LQDQ H�LQWHUQD LRQDOH´��(GLWXUD�(FRQRPLF ��%XFXUHúWL�������
�

����7+(�2%-(&7,9(6�2)�0$1$*(0(17�%$1.,1*�5,6.6�
$XWKRU��$VVLVWDQW�3URIHVVRU�,XOLDQD�3UHGHVFX��3K'�&DQGLGDWH�

³'LPLWULH�&DQWHPLU´�&KULVWLDQ�8QLYHUVLW\��%XFKDUHVW��5RPDQLD�
�

$EVWUDFW�
� 7KH�PDQDJHPHQW�RI�ULVNV�LV��ILUVWO\��LQ�D�EDQN��WKH�UHVSRQVLELOLW\�RI�LWV�VXSHULRU�OHDGHUVKLS�DQG�RI�
WKH�H[HFXWLYH�PDQDJHPHQW��ZKLFK�PXVW�DFFRPSOLVK�WKH�GLUHFWLYHV�RI�WKH�WRS�PDQDJHPHQW��
���������� 7KH� VXSHULRU� OHDGHUVKLS� RI� WKH� EDQN� KDV�� DV� WKH�PRVW� LPSRUWDQW� SXUSRVH�� WKH�PD[LPL]DWLRQ� RI�
ÄVKDUHKROGHUV�YDOXH´�EXW� LQ� WKH�VDPH�WLPH�� LW�PXVW�KDYH� LQWR�DWWHQWLRQ� WKH�UHTXLUHPHQWV�RI�FXVWRPHUV��
HPSOR\HHV�DQG�VRFLHW\��IRU�WKH�WDVN�RI�FRRUGLQDWLQJ�WKH�ULVN�PDQDJHPHQW��)RU�WKLV��WKH�EDQN�PDQDJHPHQW�
PXVW� VHWWOH� IRU� REMHFWLYHV� LQ� WKH� ILHOG� RI� ULVN� PDQDJHPHQW�� $V� D� UHVXOW�� WKH� JOREDO� REMHFWLYHV� RI� ULVN�
PDQDJHPHQW�DUH��

x� LGHQWLI\LQJ�DQG�HYDOXDWLQJ�ULVNV��
x� FRQWURO�RI�ULVNV��
x� HOLPLQDWLQJ�RU�DYRLGLQJ�RI�ULVNV��
x� ILQDQFLQJ�RI�ULVNV��

������������ ,GHQWLI\LQJ�DQG�HYDOXDWLQJ�ULVNV� LV� WKH� ILUVW� FRPSRQHQW�RI�JOREDO� ULVN�PDQDJHPHQW�� LQ�ZKLFK� LV�
QHFHVVDU\�WR�ILJXUH�RXW�WKH�ULVN�DVVRFLDWHG�ZLWK�HYHU\�W\SH�RI�EDQNLQJ�SURGXFW�DQG�VHUYLFH��
�






�
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�� 0DQDJHPHQWXO� ULVFXULORU� vQWU�R� EDQF � HVWH�� vQ� SULPXO� UkQG�� UHVSRQVDELOLWDWHD� FRQGXFHULL� VDOH�
VXSHULRDUH�úL�D�FRQGXFHULL�H[HFXWLYH��FDUH�WUHEXLH�V �vQGHSOLQHDVF �GLUHFWLYHOH�FRQGXFHULL�GH�OD�YkUI��
� &RQGXFHUHD�VXSHULRDU �D�E QFLL�DUH�FD�SULP�GH]LGHUDW�PD[LPL]DUHD�´YDORULL�DF LRQDULORU´���GDU���vQ�
DFHODúL� WLPS�� � WUHEXLH� V � DLE � vQ� YHGHUH� FHULQ HOH� FOLHQ LORU�� VDODULD LORU� úL� VRFLHW LL� vQ� FRRUGRQDUHD�
PDQDJHPHQWXOXL� ULVFXULORU�� ÌQ� VFRSXO� UHDOL] ULL� DFHVWXL� GH]LGHUDW�� � FRQGXFHUHD� E QFLL� WUHEXLH� V �úL�
VWDELOHDVF ��RELHFWLYH�vQ�GRPHQLXO�JHVWLRQ ULL�ULVFXULORU��$VWIHO��RELHFWLYHOH�JOREDOH�DOH�JHVWLXQLL�ULVFXULORU�
VXQW��
x� LGHQWLILFDUHD�úL�HYDOXDUHD�ULVFXULORU��
x� FRQWUROXO�ULVFXULORU��
x� HOLPLQDUHD�VDX�HYLWDUHD�ULVFXULORU��
x� ILQDQ DUHD�ULVFXULORU��

�
,GHQWLILFDUHD�úL�HYDOXDUHD�ULVFXULORU�,GHQWLILFDUHD� úL� HYDOXDUHD� ULVFXULORU� FRQVWLWXLH� SULPD� HWDS � D� JHVWLXQLL� JOREDOH� D� ULVFXULORU�� vQ�

FDGUXO�F UHLD�HVWH�QHFHVDU �GHWHUPLQDUHD�ULVFXOXL�DVRFLDW�ILHF UXL�WLS��GH��SURGXV��úL�VHUYLFLX�EDQFDU��
� 8QHOH�ULVFXUL�VXQW�HYLGHQWH�SHQWUX�RULFLQH���DOWHOH�QX�SRW�IL�LGHQWLILFDWH��LQGLIHUHQW�GH�P VXULOH�GH�
SUHFDX LH� OXDWH�� SkQ � OD� GHFODQúDUHD� ORU� úL� SURYRFDUHD� GH� SLHUGHUL� vQ� DFWLYLW LOH� UHVSHFWLYH�� ÌQ� DFHVWH�
FRQGL LL��VH�UHFRPDQG �R�PD[LP �DWHQ LH�SHQWUX�LGHQWLILFDUHD�RULF UXL�ULVF�SRVLELO��vQ�YHGHUHD�OLPLW ULL�OD�
PD[LP�D�ULVFXULORU�QHLGHQWLILFDWH��
� ÌQ�DFWLYLWDWHD�GH�LGHQWLILFDUH�úL�HYDOXDUH�D�ULVFXULORU��EDQFD�WUHEXLH�V �SRUQHDVF �GH�OD�DFWLYLWDWHD�
GH�SODQLILFDUH�D�SULQFLSDOHORU�OLQLL�GH�DFWLYLWDWH��UHVSHFWLY�GH�OD�VWUDWHJLD�FH�R�YD�DGRSWD��$FHDVWD�GHRDUHFH�
RULFH�QRX�SURGXV�VDX�VHUYLFLX�SUHVXSXQH�úL�R�QRX �SURFHGXU ��vQ��GHSLVWDUHD�úL�DQWLFLSDUHD�QRLORU�ULVFXUL�
DFFLGHQWDOH��SHQWUX�D�VH�RE LQH�FHOH�PDL�EXQH��PHWRGH�GH�WUDWDUH�D�DFHVWRUD��
� 6H� SRDWH� VSXQH� F � LGHQWLILFDUHD� úL� DQDOL]D� ULVFXULORU� GHYLQH� R� GRFWULQ � LPSRUWDQW � úL� DEVROXW�
QHFHVDU �R�GDW �FX�VFKLPE ULOH�FH�DSDU�vQ�DFWLYLWDWHD�E QFLORU��úL��ULVFXULOH�UH]XOWDWH��
� 'XS �FH�DX�IRVW�LGHQWLILFDWH�ULVFXULOH�DVRFLDWH�ILHF UXL�SURGXV�VDX�VHUYLFLX�EDQFDU�HVWH��QHFHVDU �
HODERUDUHD�XQRU�VFHQDULL�SRVLELOH�SHQWUX�D�SXWHD�GHWHUPLQD�IUHFYHQ D�úL�DPSOLWXWLGLQHD�ILHF UXL�WLS�GH�ULVF��
$FHDVWD�GHRDUHFH� IUHFYHQ D�VH�UHIHU � OD�QXP UXO�GH�DSDUL LL�DO�HYHQLPHQWHORU�DVRFLDWH�XQHL�H[SXQHUL�SH�
SDUFXUVXO�RUL]RQWXOXL�GH�SODQLILFDUH��LDU�DPSOLWLGLQHD�DFHVWRUD�P VRDU ��LPSDFWXO�ILQDQFLDU�SH�FDUH�vO�DUH�
SURGXFHUHD�HYHQLPHQWHORU�DVRFLDWH�H[SXQHULL�OD�ULVF��
� $VWIHO�� XQ� PDQDJHU� SRDWH� GREkQGL� R� EXQ � SHUVSHFWLY � DVXSUD� QLYHOXOXL� ULVFXOXL� DVRFLDW� XQHL�
DQXPLWH� H[SXQHUL� QXPDL� SULQ� FRPELQDUHD� IUHFYHQ HL� FX� DPSOLWXGLQHD� ULVFXOXL�� $FHDVW � FRPELQDUH�
SUHVXSXQH�DJUHJDUHD�QLYHOXOXL�GH�ULVF��SHQWUX�ILHFDUH�H[SXQHUH�úL�SHQWUX�ILHFDUH�FDWHJRULH�GH�ULVF�SHQWUX�D�
VH�SXWHD�LGHQWLILFD��ULVFXO�SHQWUX��ILHFDUH�XQLWDWH�EDQFDU ��
� 8Q�HOHPHQW�LPSRUWDQW�vQ�GHSLVWDUHD�ULVFXULORU�FKLDU�vQDLQWH�FD�HOH�V �GHYLQ ��UHDOLWDWH�vO�FRQVWLWXLH�
FRPXQLFD LLOH� SHUPDQHQWH� vQWUH� FRPSDUWLPHQWHOH� E QFLL�� � DVLJXUkQG� WRWRGDW � SRVLELOLWDWHD� FRQWURO ULL�
ULVFXULORU�GLQ�PRPHQWXO�DSDUL LHL�úL�PRPHQWXO�GHVFRSHULULL�DFHVWXLD��SULQ�DQDOL]D�vQUHJLVWUDULORU�FRQWDELOH�
úL��ILQDQFLDUH��
� &RQWUROXO�ULVFXULORU�
� 8Q� DO� GRLOHD� RELHFWLY� DO� JHVWLXQLL� ULVFXULORU� EDQFDUH�� FRQWUROXO� ULVFXULORU�� YL]HD] � PLQLPL]DUHD�
FKHOWXLHOLORU�DVRFLDWH�ILHF UXL�WLS�GH�ULVF�LGHQWLILFDW�SH�SURGXVH�úL�VHUYLFLL�EDQFDUH�FH�QX�D�SXWXW�IL�HOLPLQDW�
VDX�HYLWDW��
� 6H� FRQVLGHU � F �PRPHQWXO� FHO� PDL� RSRUWXQ� SHQWUX� GHFODQúDUHD� FRQWUROXOXL� ULVFXOXL� HVWH� FHO� DO�
ODQV ULL�XQHL�QRL�DF LXQL��FkQG�VH�vQFHDUF �VW SkQLUHD�ULVFXOXL�SULQ��DQXPLWH�SUHYHGHUL�GLQ�FRQWUDFW��
� 6DUFLQD�GH�D� HIHFWXD�FRQWUROXO� ULVFXOXL� UHYLQH� ILHF UHL�E QFL� vQ�PRG�SHUPDQHQW��GDU� WRWRGDW � úL�
E QFLL�FHQWUDOH��SULQ�LQWHUPHGLXO�XQRU�GHSDUWDPHQWH�VSHFLDOL]DWH�úL�GH�VXSUDYHJKHUH��
� 0DQDJHULL� EDQFDUL� WUHEXLH� V � � GHWHUPLQH� FDUH� VXQW� SULQFLSDOHOH� WLSXUL� GH� DFWLYLW L� GH� FRQWURO�
SHQWUX� ILHFDUH� WLS� GH� ULVF� vQ� SDUWH�� FXQRVFkQG� FDUDFWHULVWLFD� úL� HYROX LD� SUREDELO � D� DFHVWRUD�� 3HQWUX� D�
FRQWUROD� ULVFXO� GH� SLD � � EDQFD� SRDWH� DSHOD� OD� PDL� PXOWH� WHKQLFL� GH� JHVWLXQH� D� ELODQ XOXL� VDX� GH�
GLYHUVLILFDUH� D� SRUWRIROLXOXL�� � SH� FkQG� vQ� FD]XO� ULVFXOXL� GH� OLFKLGLWDWH� VH� SRDWH� DSHOD� OD� vQVFULHUHD� úL�
WLWXODUL]DUHD�XQRU�FUHGLWH�VDX�FUHúWHUHD�IUHFYHQ HL�QHJRFLHULORU��
�
� (OLPLQDUHD�VDX�HYLWDUHD�ULVFXOXL�
� (OLPLQDUHD� VDX� HYLWDUHD� ULVFXOXL� VH� UHDOL]HD] � � SULQ� FXQRDúWHUHD� úL� vQGHS UWDUHD� FDX]HL� FDUH� vO�
SURGXFH�� DGLF � SULQ� UHSURLHFWDUHD� DFWLYLW LORU� DVRFLDWH� úL� D� IOX[XULORU� GH� RSHUD LL�� ÌQ� DFHVW� VHQV� XQHOH�
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VRFLHW L� EDQFDUH� DX� vQFHSXW� V � UHFXUJ � OD� R� VHULH� GH� VROX LL� UDGLFDOH� FXP� DU� IL� UHQXQ DUHD� OD� XQHOH�
SUREOHPH�VDX�VHUYLFLL�EDQFDUH�QHSURILWDELOH�VDX�JHQHUDWRDUH�GH�ULVF��
� 1HFHVLWDWHD� GH� HOLPLQDUH� VDX� HYLWDUH� D� ULVFXOXL� VH� LPSXQH� WRW�PDL�PXOW� FD� XUPDUH� D� VLWXD LLORU�
DS UXWH�FH�GHWHUPLQ ��VRFLHW LOH�EDQFDUH��V �UHQXQ H�OD�R�VHULH�GH�RSHUD LXQL�VSHFLILFH�FH�VXQW�SUHOXDWH�GH�
DOWH�LQVWLWX LL�úL�ILUPH��FXP�DU�IL�RSHUD LXQLOH�FX�FDUGXUL�HIHFWXDWH�GH�PDULOH�PDJD]LQH���ÌQ�DFHVWH�FRQGL LL�
E QFLOH� � VXQW� � REOLJDWH� V �úL� RULHQWH]H� DFWLYLWDWHD� VSUH� DOWH� GRPHQLL� SURILWDELOH�� � GDU� � vQ� DFHODúL� WLPS�
ULVFDQWH��FXP�DU�IL�H[WLQGHUHD�úL�GLYHUVLILFDUHD��RSHUD LXQLORU��VSHFXODWLYH�SH�SLD D�LQWHUQD LRQDO ��
� ,PSRUWDQ D�HOLPLQ ULL�úL�HYLW ULL�ULVFXOXL�UH]XOW �GLQ�HIHFWXO�SH�FDUH�DFHVWH��RSHUD LXQL�vO�DX�DVXSUD�
UHGXFHULL� FRVWXULORU� WRWDOH� DOH� E QFLORU�� � FRVWXUL� DVRFLDWH� ULVFXULORU��$FHVW� OXFUX� VH� SURGXFH� QXPDL� GDFD�
EDQFD��D�DSUHFLDW��FRUHFW�FKHOWXLHOLOH�DVRFLDWH�úL�YHQLWXULOH�DMXVWDWH�vQ�IXQF LH�GH�ULVF�SHQWUX�ILHFDUH�JDP ��
GH�SURGXVH�VDX�DFWLYLW L��
� �

)LQDQ DUHD�ULVFXULORU�� )LQDQ DUHD� ULVFXULORU� FD� RELHFWLY� JOREDO� DO� JHVWLXQLL� ULVFXULORU� SUHVXSXQH� QX� QXPDL� DFRSHULUHD�
ULVFXULORU� � SULQ� FRQVWLWXLUHD� GH� UH]HUYH�� FL� úL� WUDQVIHUXO� ULVFXULORU� SULQ� � DVLJXUDUH� VDX� RSHUD LL� FX�
LQVWUXPHQWH�GHULYDWH��
� ÌQ� JHQHUDO� VH� SURFHGHD] � OD� DFRSHULUH� vQ� FD]XO� ULVFXULORU� D� F URU� IUHFYHQ � úL� DPSOLWXGLQH� D�
H[SXQHULL�VXQW�IRDUWH�SUHYL]LELOH�VDX�FkQG�QX�H[LVW �DOWH�DVLJXU UL�SH�SLD ��ÌQ�FD]XO�vQ�FDUH�H[SXQHUHD�QX�
HVWH�IRDUWH�SUHYL]LELO � �VH�DSHOHD] � OD� WUDQVIHUDUHD�ULVFXOXL��DFHDVWD�ILLQG� vQV �FRQGL LRQDW � �GH�H[LVWHQ D�
XQRU�SLH H�GH�DVLJXU UL�FRQYHQ LRQDOH��
� 3HQWUX� DFRSHULUHD� ULVFXOXL� VH� SRDWH� IRORVL� XQ� SURJUDP� � IRUPDO� GH� ILQDQ DUH� � HODERUDW� SH� ED]D�
SURJQR]HORU�SULYLQG�SLHUGHULOH�DQWLFLSDWH�VDX�SULQ�SUHOHY UL��SHQWUX�IRQGXULOH�GH�UH]HUY �SHQWUX�SLHUGHUL�GH�
FUHGLWDUH��ILH�SULQ�WUHFHUHD�SLHUGHULORU�SH�FKHOWXLHOL���ILH�SULQ�DFRSHULUHD�ORU�GLQ�FDSLWDO��
� &D�R�FRQGL LH�SHQWUX�DXWRILQDQ DUHD�FRUHFW �D�ULVFXULORU�DSDUH�QHFHVLWDWHD��DFRSHULULL��XQRU�IDPLOLL�
GH�ULVFXUL�úL�H[LVWHQ HL�XQHL�ED]H�SURSULL�GH�ED]H�VWDWLVWLFH�UHIHULWRDUH�OD�IUHFYHQ D�úL�DPSORDUHD�ULVFXULORU��
� ÌQ�HODERUDUHD�XQXL�SURJUDP�GH�DVLJXUDUH�SHQWUX�EDQF �vQ�FHHD�FH�SULYHúWH��DVLJXUDUHD�WUDQVIHUXOXL��
ULVFXULORU���EDQFD�DUH�GH�DOHV�vQWUH�PDL�PXOWH�SRVLELOLW L��
x� QHJRFLHUHD��FHQWUDOL]DW ��FX�OLPLWDUHD��QXP UXOXL��GH��SROL H��
x� QHJRFLHUHD�GHVFHQWUDOL]DW ���SROL HOH�ILLQG�vQFKHLDWH��VHSDUDW��
x� SURJUDPH�GH�DVLJXUDUH�VSHFLILFH�SHQWUX�GLIHULWH�DFWLYLW L��EDQFDUH��

'LYL]DUHD�úL� WUDQVIHUXO�ULVFXOXL�VH�SRDWH�UHDOL]D�úL�SULQ�FRQVWLWXLUHD�GH�FRQVRU LL� vQWUH�PDL�PXOWH�
E QFL��'H�DVHPHQHD��VH�SRDWH�HYLWD�FRQFHQWUDUHD�ULVFXOXL�SULQ�UHJOHPHQW UL�SURSULL�VDX�DOH�E QFLL�FHQWUDOH�
SULYLQG�OLPLWD�LPSXV ��vQ�DFRUGDUHD�GH�FUHGLWH��XQXLD�úL��DFHOXLDúL��GHELWRU��
� 'HúL�DU�WUHEXL�V �VH�DSHOH]H�OD�WUDQVIHUXO�ULVFXULORU�GRDU�vQ�ILQDO��GXS ��FH�DX�IRVW�SDUFXUVH�WRDWH�
FHOHODOWH� HWDSH�� vQ� SUDFWLF � WUDQVIHUDUHD� ULVFXULORU� HVWH� SULPD�� úL� FkWHRGDW � FKLDU� VLQJXUD� PRGDOLWDWH� GH�
DERUGDUH�D�JHVWLXQLL�ULVFXULORU�EDQFDUH��

$VWIHO�� � vQ�DQVDPEOXO�DFWLYLW LL�EDQFDUH��R� LPSRUWDQ �GHRVHELW �R�DUH�DVLJXUDUHD�XQRU�VWUXFWXUL�
DGHFYDWH�SHQWUX�D�IDFLOLWD�PRQLWRUL]DUHD�ULVFXOXL���
�
%LEOLRJUDILH��
��%DVQR�&���'DUGDF��1��Ä5LVFXULOH�EDQFDUH�&HULQ H�SUXGHQ LDOH�0RQLWRUL]DUH´��(�'�3�%XFXUHúWL�������
��1L X�,��Ä0DQDJHPHQWXO�ULVFXOXL�EDQFDU´��(GLWXUD�([SHUW��%XFXUHúWL�������
��5R[LQ�/��Ä*HVWLXQHD�ULVFXULORU�EDQFDUH´��(�'�3���%XFXUHúWL�������
�
�
����7+(�5()250�2)�520$1,$1�%$1.,1*�6<67(0�
$XWKRU��$VVLVWDQW�3URIHVVRU�,XOLDQD�3UHGHVFX��3K'�&DQGLGDWH�
³'LPLWULH�&DQWHPLU´�&KULVWLDQ�8QLYHUVLW\��%XFKDUHVW��5RPDQLD�
�

$EVWUDFW�
� 7KH�HVVHQWLDO�FRPSRQHQW�RI�WKH�DFWXDO�UHVWUXFWXULQJ�SURFHVV��DV�D�SDUW�RI�WKH�EDQNLQJ�V\VWHP��LV�
WKH�SULYDWL]DWLRQ��JLYHQ�WKH�JUHDW�SURSRUWLRQ�RI�VWDWH�RZQHG�FRPPHUFLDO�EDQNV�LQ�WKH�WRWDO�EDQNLQJ�DVVHWV��
WKH� VL]H� RI� WKRVH� EDQNV�� FRPSDUHG� ZLWK� WKDW� RI� WKH� SULYDWH� RZQHG� EDQNV�� 7KH� UHDVRQ� RI� SULYDWL]DWLRQ�
GHULYHV� IURP� WKH�SRLQW� WKDW� SULYDWH� SURSHUW\� DVVXUHV� HIILFLHQF\� WKURXJK�PDQDJHULDO� LQLWLDWLYH��ZKLFK� LV�
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VLPLODU�ZLWK�WKDW�RI�WKH�RZQHUV��HOLPLQDWLRQ�RI�VXEVLGLHV�DQG�WKH�GHFLVLRQ�RI�WKH�SUHVVXUHV�H[HUWHG�XSRQ�
WKH� EXGJHW�� DQG�� ILQDOO\�� WKH� GHFUHDVH� RI� VWDWH� LQWHUYHQWLRQ� E\� LPSRVLQJ� REMHFWLYHV� ZLWKRXW� HFRQRPLF�
MXVWLILFDWLRQ��
����������3ULYDWL]DWLRQ� LV�� WKRXJK�� QRW� D� XQLYHUVDO� FXUH�� LW� GRHV� QRW� VROYH� LQ� D� IODVK� WKH� SUREOHP� RI�
SURGXFWLYLW\��ZKLFK�LV�WKH�NH\�HOHPHQW�RI�WKH�NLQG�RI�VXSHULRULW\�WKH�PDUNHW�HFRQRP\�SRVVHVV��7KH�DFWXDO�
UHIRUPLQJ�SURJUDPV��SURPRWHG�E\�WKH�(DVW�(XURSHDQ�FRXQWULHV��DQG�� LPSOLFLWO\��E\�5RPDQLD��LQWHQG� WR�
VXUSDVV��LQ�D�IDVW�PDQQHU��WKH�KLVWRULFDO�VWHSV�RI�PDUNHW�HFRQRP\�LQ�RUGHU�WR�ILQDOO\�UHDFK�RYHU�WKH�DFWXDO�
GHYHORSPHQW�OHYHO�RI� WKH�XS�PRVW�FDSLWDOLVW�FRXQWULHV��7KLV�IDFW�LPSOLHV�D�GLIIHUHQW�NLQG�RI�UHIRUP�±�WKH�
UHVWUXFWXULQJ�RI�HFRQRP\��WKDW�PXVW�EH�XQGHUWRRN�LQ�SDUDOOHO�ZLWK�SULYDWL]DWLRQ��

�





�

� &RPSRQHQWD� HVHQ LDO � D� SURFHVXOXL� GH� UHVWUXFWXUDUH� DFWXDO� vQ� FDGUXO� VLVWHPXOXL� EDQFDU� R�
FRQVWLWXLH� SULYDWL]DUHD�� GDW � ILLQG� SRQGHUHD� � E QFLORU� FRPHUFLDOH� FX� FDSLWDO� GH� VWDW� vQ� WRWDOXO� DFWLYHORU�
EDQFDUH��P ULPHD�DFHVWRU�E QFL�FRPSDUDWLY�FX�E QFLOH�SULYDWH��0RWLYDUHD�SULYDWL] ULL�GHULY �GLQ�LGHHD�F �
SURSULHWDWHD�SULYDW �DVLJXU �R�HILFLHQ �VXSHULRDU �SULQ�RSRUWXQLWDWHD�LQL LDWLYHL�PDQDJHULDOH��VLPLODU �FX�
DFHHD� D� SURSULHWDULORU�� HOLPLQDUHD� VXEYHQ LLORU� úL� GHFL]LD� SUHVLXQLORU� H[HUFLWDWH� DVXSUD� EXJHWXOXL� úL�
GLPLQXDUHD�LQWHUYHQ LHL�VWDWXOXL�SULQ�LPSXQHUHD�XQRU�RELHFWLYH�I U �R�MXVWLILFDUH�HFRQRPLF ��
� 3ULYDWL]DUHD� �QX�HVWH� vQV �XQ�SDQDFHX�XQLYHUVDO��QX�UH]ROY �GH� OD�VLQH�SUREOHPD�SURGXFWLYLW LL���
HOHPHQWXO�FKHLH�DO�VXSHULRULW LL�HFRQRPLHL�GH�SLD ��3URJUDPHOH�GH�UHIRUP �DFWXDOH��SURPRYDWH�GH� ULOH�
HVW�HXURSHQH� úL�� � LPSOLFLW�� GH� 5RPkQLD�� vúL� SURSXQ� V � WUHDF � vQ� ULWP� UDSLG� SHVWH� HWDSHOH� LVWRULFH� DOH�
HFRQRPLHL�GH�SLD �úL�V �DMXQJ �OD�HWDSD�DFWXDO �GH�GH]YROWDUH�D� ULORU�FDSLWDOLVWH�GH]YROWDWH��$FHVW�OXFUX�
LPSOLF �R�DOW �UHIRUP �UHVWUXFWXUDUHD��FDUH�WUHEXLH�vQI SWXLW �SDUDOHO�FX�SULYDWL]DUHD��6XFFHVXO�SULYDWL] ULL�
GHSLQGH�vQ�PDUH�P VXU �GH�PHWRGD�DOHDV ��úL�GH�GXUDWD�SHULRDGHL�GH�DSOLFDUH��
� �3URFHVXO� GH� SULYDWL]DUH� D� VRFLHW LORU� EDQFDUH� FX� FDSLWDO� PDMRULWDU� GH� VWDW� HVWH� R� DF LXQH�
FRPSOH[ �� � GLILFLO �� � FDUH�QHFHVLW � XQ� DQXPLW� ULWP�GH� GHVI úXUDUH�� GDU� FDUH� YD� FRQGXFH� LQHYLWDELO� úL� vQ�
XUP WRULL�DQL�OD�R�GLPLQXDUH�WUHSWDW �D�SRQGHULL�UHJLPXOXL�SURSULHW LL�GH�VWDW�vQ�GRPHQLXO�EDQFDU��
� 3ULYDWL]DUHD� WUHEXLH�Y ]XW � vQ�VWUkQV �FRQFRUGDQ �FX� vQW ULUHD�GLVFLSOLQHL�EDQFDUH�úL�FX�FUHDUHD�
XQHL� ED]H� VROLGH� GH� FDSLWDOL]DUH�� 3H� GH� R� SDUWH�� V�D� Y ]XW� XQGH� SRDWH� GXFH� LQGLVFLSOLQD�� DPHVWHFXO�
SROLWLFXOXL�úL� OLSVD�GH�VXSUDYHJKHUH�GLQ�SDUWHD�DXWRULW LL�PRQHWDUH�vQ�FD]XO�E QFLORU�'DFLD�)HOL[��&UHGLW�
%DQN�� &ROXPQD��$OELQD�� %DQFRUH[�� 3H� GH� DOW � SDUWH�� FDSLWDOL]DUHD� YD� FRQWULEXL� OD� VSRULUHD� FRPSHWL LHL�
EDQFDUH��$FHVW� OXFUX�DUH�XQ�HIHFW�SR]LWLY� �SHQWUX�DJHQ LL�HFRQRPLFL�� �GHRDUHFH�HL�YRU�UHDOL]D�FRVWXUL�GH�
ILQDQ DUH�UHGXVH�úL�YRU�EHQHILFLD�GH�R�JDP �GLYHUVLILFDW �GH�SURGXVH�úL�VHUYLFLL�EDQFDUH��
� 3ULYDWL]DUHD�úL�FDSLWDOL]DUHD�E QFLORU�WUHEXLH�V �FRQGXF �OD�FUHDUHD�XQRU�E QFL�SXWHUQLFH�FDUH�V �
DVLJXUH�ILQDQ DUHD�HFRQRPLHL�úL�V �QX�SHUPLW �VD�VH�DFXPXOH]H�QRL�vPSUXPXWXUL�GH]DYDQWDMRDVH��([LVW �R�
FRUHOD LH� GLUHFW � vQWUH� SULYDWL]DUHD� E QFLORU� úL�PDQDJHPHQWXO� DFHVWRUD�� vQ� VHQVXO� F � SULYDWL]DUHD� I U � R�
VFKLPEDUH�D�PDQDJHPHQWXOXL�EDQFDU�QX�úL�DUH�URVWXO��
� $VWIHO��VH�SRW�GHWHUPLQD��SH�GH�R�SDUWH��WUDVHHOH�XUPDWH�GH�HFRQRPLD�QD LRQDO ���OXkQG�FD�SXQFW�GH�
UHIHULQ �DQXO��������LDU�SH�GH�DOW �SDUWH��SULQFLSDOHOH�UHSHUH�DOH�HFRQRPLHL�GLQ�SUH]HQW�úL��GH�DVHPHQHD��
SHUVSHFWLYHOH�GH�HYROX LH�DOH�DFHVWHLD�vQ�SHULRDGD�XUP WRDUH���HOHPHQWH�FH�VWDX�OD�ED]D�RULF UHL�VWUDWHJLL�
PDQDJHULDOH�vQWU�R�EDQF ��
� &RQWH[WXO� vQFHSXWXOXL� GH� PLOHQLX� � HVWH� WRWXúL� SURPL WRU� SHQWUX� 5RPkQLD�� 6�D� GHPDUDW� DVWIHO�
SURFHVXO� GH� LQWHJUDUH� vQ� VWUXFWXULOH� 8QLXQLL� (XURSHQH�� FHHD� FH� LPSOLF � GHVFKLGHUHD� SH� FDUH� DFHDVW �
SHUVSHFWLY �R�SUHVXSXQH�GLQ�SXQFWXO�GH�YHGHUH�DO�DFWLYLW LL�EDQFDUH��
� 3URFHVXO�QX�HVWH� vQV �VLPSOX�� LDU�FRVWXULOH�SH�FDUH� OH�LPSOLF �GXF� OD�FRQFOX]LD�XQHL�SHUVSHFWLYH�
FDUDFWHUL]DWH�SULQ��
x� P VXUL� GH� FRDJXODUH� D� SURFHVXOXL� GH� UHIRUP � FH� YL]HD] � HOLPLQDUHD� SLHUGHULORU� GLQ� HFRQRPLH� FX�

FRQVHFLQ H�DVXSUD�QLYHOXOXL�SURGXF LHL�LQGXVWULDOH�úL�DJULFROH��
x� RULHQWDUHD�úL�GHVFKLGHUHD�SLH HL�LQWHUQH�VSUH� ULOH�8QLXQLL�(XURSHQH�vQ�FRQGL LLOH�OLSVHL�XQHL�SURWHF LL�

D�SURGXF LHL�LQWHUQH��
x� UHGXFHUHD�LQIOD LHL�SULQ�P VXUL�vQ�SULPXO�UkQG�PRQHWDUH��FHHD�FH�YD�GHWHUPLQD�DFFHQWXDUHD�SH�WHUPHQ�

VFXUW�D�IHQRPHQXOXL�GH�FUL] �HFRQRPLF �úL�VRFLDO �GDWRULW �DPSOLILF ULL�V U FLHL�úL�FUHúWHULL�QLYHOXOXL�
úRPDMXOXL�vQ�HFRQRPLH��

5HIRUPD�VHFWRUXOXL�EDQFDU�DYkQG�GUHSW�FRPSRQHQW �SULQFLSDO �UHVWUXFWXUDUHD�DFHVWXL�VHFWRU�HVWH�
DEVROXW� QHFHVDU � SHQWUX� V Q WDWHD� SH� WHUPHQ� OXQJ� D� HFRQRPLHL� úL� HVWH� FRQGL LRQDW � DWkW� GH� FDUDFWHUXO�
FRPSUHKHQVLY�DO�SURFHVXOXL�vQ�VLQH��FkW�úL�GH�QHFHVLWDWHD�RE LQHULL�VLPXOWDQH��D�XQXL�SURJUHV�VXEVWDQ LDO�DO�
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DMXVW ULORU�VWUXFWXUDOH�GLQ�HFRQRPLH��$FHVWH�FRQGL LRQ UL�IDF�FD�UHIRUPD�VHFWRUXOXL�EDQFDU�V �ILH�PDUFDW �
GH�SURJUHVH�FXPXODWLYH���UHDOL]DELOH�SH�WHUPHQ�PHGLX��

3XWHP�VSXQH�F �VLVWHPXO�EDQFDU�URPkQHVF�D�FXQRVFXW�vQ�SHULRDGD�XOWLPXOXL�GHFHQLX��R�GH]YROWDUH�
VSHFWDFXORDV �� � DYkQG� vQ�YHGHUH� VLWXD LD�GH� OD� FDUH�V�D�SRUQLW� vQ� DQXO������� FDUDFWHUL]DW �SULQ� H[LVWHQ D�
XQXL�VLVWHP���EDQFDU�H[FHVLY�GH�FHQWUDOL]DW��PDMRULWDWHD�IXQF LLORU�EDQFDUH�ILLQG�FRQFHQWUDWH�vQ�RSHUD LXQLOH�
% QFLL�1D LRQDOH�D�5RPkQLHL���

'LPHQVLXQHD� FDQWLWDWLY � D� HYROX LHL� VLVWHPXOXL� EDQFDU� GLQ� 5RPkQLD� QX� HVWH� vQV � FDUDFWHULVWLFD�
SULQFLSDO � D� DFHVWHL� SHULRDGH�� $SDUHQW� FRQWUDU� UHDOLW LL�� VH� SRDWH� DILUPD� F � SULQFLSDOD� FDUDFWHULVWLF � D�
GH]YROW ULL� VLVWHPXOXL� EDQFDU� URPkQHVF� D� IRVW� FRHUHQW � GH]YROW ULL� VWUXFWXUDOH� úL� FDOLWDWLYH� D� DFWLYLW LL�
E QFLORU�� vQ� VHQVXO� GLUHF LHL� DVFHQGHQWH� GLFWDWH� GH� DGDSWDUHD� OD� FHULQ HOH� HFRQRPLHL� GH� SLD �� 6LQFRSHOH�
FRQVWDWDWH�SH�SDUFXUVXO� DFHVWXL�GHFHQLX� �vQ� FHHD�FH�SULYHúWH�GHSUHVLXQHD�HYLGHQ LDW � vQ� DFWLYLWDWHD�XQRU�
E QFL�'DFLD�)HOL[��&UHGLW�%DQN�VDX�&ROXPQD��QX�VXQW�GHILQLWRULL�SHQWUX�vQWUHDJD�DFWLYLWDWH�EDQFDU ��GLQ�
5RPkQLD��

$FHVWH�HOHPHQWH�GH�XPEU �VH�LQFOXG�vQ�WDEORXO�JHQHUDO�GH�HYROX LH�D�VLVWHPXOXL�EDQFDU�úL�H[SOLF ��
DO WXUL�GH�IDFWRULL�GH�HYROX LH�SR]LWLY ��LPDJLQHD�DFWXDO �D�DFHVWXLD��

'H� DVHPHQHD�� VWDGLXO� GH� GH]YROWDUH� D� VLVWHPXOXL� EDQFDU� URPkQHVF� HVWH� HYLGHQW� GHWHUPLQDW� GH�
FDUDFWHULVWLFLOH� JHQHUDOH� DOH� HYROX LHL� HFRQRPLHL� vQ� DFHVW� GHFHQLX�� 6H� SRDWH� � DVWIHO� VSXQH� F � VLVWHPXO�
EDQFDU�URPkQHVF��GHúL�PXOW�DYDQVDW�vQ�UDSRUW��FX�FHOHODOWH�UDPXUL�HFRQRPLFH��VH�DIO �vQF �vQ�SHULRDGD�GH�
WUDQ]L LH��ILLQG�QHFHVDUH�vQ�FRQWLQXDUH�UHVWUXFWXUDUHD�úL�GH]YROWDUHD�DWkW�FDQWLWDWLY ��VXE�DVSHFWXO�FUHúWHULL�
QXP UXOXL� GH� XQLW L� EDQFDUH�� � FkW� úL� FDOLWDWLY �� � vQ� VHQVXO� SHUIHF LRQ ULL� VWUXFWXULORU� GH� RSHUDUH� úL�
PRGHUQL] ULL� DFWLYLW LL�� LPSOHPHQW ULL� GH� SURGXVH� úL� VHUYLFLL� PRGHUQH�� FDUH� V � DGXF � vQ� HJDO � P VXU �
DYDQWDMH�E QFLORU�úL�FOLHQ LORU�DFHVWRUD��

$VWIHO�� LPDJLQHD� DFWXDO � D� VLVWHPXOXL� EDQFDU� URPkQHVF� D� IRVW� FRQWXUDW � vQ� SULPXO� UkQG� GH�
GHVFKLGHUHD� HFRQRPLHL� URPDQHúWL�� IDSW� FH� D� GHWHUPLQDW� DMXVWDUHD� VLVWHPHORU� GH� RSHUDUH� OD� FHULQ HOH� úL�
SUDFWLFLOH�LQWHUQD LRQDOH��% QFLOH�V�DX�GH]YROWDW�úL�úL�DX�DGDSWDW�RIHUWD�vQ�IXQF LH�GH�FHULQ HOH�LPSXVH�GH�
LPSDFWXO�IDFWRULORU�H[RJHQL�DVXSUD�HFRQRPLHL�UHDOH��SUHFXP�úL�GH�SUHVLXQHD�GLQ�FH�vQ�FH�PDL�HYLGHQW �D�
FRQFXUHQ HL�SH�SLD D�ILQDQFLDU�EDQFDU �GLQ�5RPkQLD��

ÌQ�FRQVHFLQ ��HYROX LD�VLVWHPXOXL�EDQFDU�URPkQHVF� �V�D�FDUDFWHUL]DW�FRQFUHW�SULQ�GH]YROWDUHD�úL�
GLYHUVLILFDUHD� SURGXVHORU� úL� VHUYLFLLORU� EDQFDUH�� FUHúWHUHD� YLWH]HL� úL� GLYHUVLILFDUHD� LQVWUXPHQWHORU� GH�
GHFRQWDUH�� �PRGHUQL]DUHD�VLVWHPXOXL�GH�HYLGHQ �úL�FRQWURO�� LQIRUPDWL]DUHD� � VLVWHPHORU�GH� WUDQVPLWHUH�D�
GDWHORU� GH� QDWXU � FRQWDELO �� VWDWLVWLF � úL� FKLDU� D� FHORU� SULYLQG� SURFHVXO� GH� WUDQVIHU�� 'H� DVHPHQHD���
HIRUWXULOH�GH�FDSLWDOL]DUH�SUHFXP�úL�SUHVLXQHD�FRQFXUHQ LDO ��DX�GHWHUPLQDW�E QFLOH�V �úL�FUHH]H�VDX�V �úL�
PRGHUQL]H]H�UH HDXD�WHULWRULDO ��VLVWHPXO�EDQFDU�ILLQG��GLQ�DFHVW�SXQFW�GH�YHGHUH��SULQFLSDOXO�LQYHVWLWRU�vQ�
FRQVWUXF LL�GLQ�5RPkQLD��

1X� HVWH� PDL� SX LQ� DGHY UDW� F � HYROX LD� DWkW� GH� UDSLG � D� VLVWHPXOXL� EDQFDU� D� DGXV� FX� VLQH�� vQ�
FRQWH[WXO�GHVI úXU ULL�HYHQLPHQWHORU�GH�QDWXU �HFRQRPLF ���SROLWLF ���VRFLDO ��VDX�FXOWXUDO �FH�DX�MDORQDW�
WUDVHXO� 5RPkQLHL� vQ� DFHDVW � SHULRDG �� � úL� HOHPHQWH� QHJDWLYH� FDUH� DX� O VDW� R� XPEU � DVXSUD� E QFLORU�
URPkQHúWL���DWkW�SH�SODQ�LQWHUQ��FkW�úL���XQHRUL���vQ�UHOD LLOH�DFHVWRUD�FX�FHOHODOWH�VLVWHPH�EDQFDUH�GLQ�(XURSD�
VDX�GLQ�OXPH��'LQ�DFHVW�SXQFW�GH�YHGHUH�VH�FXYLQH�D�VH�PHQ LRQD�F �VLVWHPXO�EDQFDU�HVWH�R�FRPSRQHQW �D�
HFRQRPLHL� QD LRQDOH�� � FDOLWDWHD� úL� QLYHOXO� GH� GH]YROWDUH� DOH� DFHVWHLD� GHWHUPLQkQG�� SH� GH� R� SDUWH��
FDUDFWHULVWLFLOH�DFHVWXLD���LDU�SH�GH�DOW �SDUWH���SR]L LD�SH�FDUH�E QFLOH�URPkQHúWL�R�RFXS �vQ�PDWULFHOH�GH�
HYDOXDUH�D�ULVFXOXL�RSHUD LRQDO�SH�FDUH�E QFLOH�úL�LQVWLWX LLOH�GH�HYDOXDUH�ILQDQFLDU �OH�GHWHUPLQ ��
�
%LEOLRJUDILH�
���%HUHD�$�2���%HUHD��2�$�� Ä2ULHQW UL� vQ� DFWLYLWDWHD� EDQFDU � FRQWHPSRUDQ ´��(GLWXUD�([SHUW��%XFXUHúWL��

�����
��'HGX�9��Ä*HVWLXQH�EDQFDU ´��(�'�3���%XFXUHúWL�������
��,V UHVFX�0�� Ä6LVWHPXO� EDQFDU� vQ� 5RPkQLD�� HYROX LL� UHFHQWH� úL� SHUVSHFWLYH´�� 'LUHF LD� 3XEOLFD LL� úL�

'RFXPHQWDUH�D�%�1�5��
�
����$�'(&,6,21$/�$3352$&+�,1�6<67(0�$1$/<6,6�
$XWKRUV��8QLYHUVLW\�3URIHVVRU�0LKDL�3 XQ��3K'�

8QLYHUVLW\�3URIHVVRU�$GULDQ�% GHVFX��3K'�
$VVLVWDQW�3URIHVVRU�5DPRQD�3 XQ��3K'�&DQGLGDWH�

$FDGHP\�2I�(FRQRPLF�6WXGLHV��%XFKDUHVW��5RPDQLD�
�
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$EVWUDFW�
� 7KH� SDSHU� UHSUHVHQWV� DQ� LQWURGXFWLRQ� DSSURDFK� WR� SUREOHPV� VSHFLILF� WR� HFRQRPLF� V\VWHPV�
DQDO\VLV�DQG�GLDJQRVLV�EDVHG�RQ�GHFLVLRQ�WKHRU\¶V�FRQFHSWV��PHWKRGV�DQG�PRGHOV��

7KH� FODVVLFDO� $'6� VWHSV� DUH� SUHVHQWHG� LQ� DQ� RULJLQDO� ZD\� EDVHG� RQ� GHFLVLRQDO� DQDO\VLV�
PHWKRGRORJ\��

�





�

� $SDUL LD�XQHL� VLWXD LL�SUREOHP � UHIHULWRDUH� OD� VWDUHD� DFWXDO � VDX� OD� FHD�DQWLFLSDW � D�XQXL� VLVWHP��
FRQVWLWXLH�R�FRQGL LH�QHFHVDU �D�XQXL�GHPHUV�GH�WLS�DQDOL] �úL�GLDJQR] �GH�VLVWHP��$'6���$FHVWD�YLQH�vQ�
vQWkPSLQDUHD� FHULQ HORU� PDQDJHULORU� GH� vPEXQ W LUH� D� SHUIRUPDQ HORU� VLVWHPHORU� SH� FDUH� OH� FRQGXF��
IXQGDPHQWkQG��SH�ED]D�XQHL�ERJDWH�úL�DUJXPHQWDWH�GRFXPHQW UL��GHFL]LLOH�DFHVWRUD��$'6�HVWH�UHDOL]DW �FX�
DFRUGXO� IDFWRULORU� GH� GHFL]LH�� RIHULQG� F L� DOWHUQDWLYH� GH� DF LXQH�� FXDQWLILFDWH� SULQ� LQWHUPHGLXO�
FRQVHFLQ HORU� ORU�SUREDELOH�SRVLELOH��(D�SHUPLWH�RUGRQDUHD�DFHVWRU�F L�GH�DF LXQH�SH�ED]D�XQHL�DERUG UL�
PXOWLFULWHULDOH�� D[DW � LQFOXVLY� SH� FRVWXULOH� úL� EHQHILFLLOH� HVWLPDWH�� 'LQ� DFHVW� SXQFW� GH� YHGHUH� $'6�
FRQVWLWXLH�SUHPLVD�úWLLQ LILF �úL�SXQFWXO�GH�VWDUW�DO�RULF UXL�SURFHV�GH�PRGHODUH�úL�SURLHFWDUH�GHFL]LRQDO �úL�
SUHGLFWLY �D�XQXL�VLVWHP��vQ�FRQWH[WXO�XQHL�DERUG UL�VLVWHPLFH��
� (WDSHOH��$'6�FXSULQG�XUP WRDUHOH�ID]H�SURFHGXUDOH��

�� IRUPXODUHD�SUREOHPHL�SULQ�SURFHGXUL�GH�DQDOL] �úL�GLDJQR] ��
�� LGHQWLILFDUHD��SURLHFWDUHD�úL�OLVWDUHD�DOWHUQDWLYHORU�SRVLELOH��
�� SURJQR]D�PHGLXOXL�úL�D�VW ULORU�YLLWRDUH�DOH�QDWXULL��
�� FRQVWUXLUHD�PRGHOHORU�úL�XWLOL]DUHD�ORU�vQ�SUHGLF LD�FRQVHFLQ HORU��
�� FRPSDUDUHD�úL�RUGRQDUHD�DOWHUQDWLYHORU�GHFL]LLORU�IH]DELOH��

� ÌQ� PDMRULWDWHD� LQYHVWLJD LLORU� GH� WLS� $'6� HWDSHOH�FDGUX� QX� SRW� IL� vQFKHLDWH� SULQWU�R� XQLF �
SDUFXUJHUH�D� ORU�� ILLQG�QHFHVDU � UHLWHUDUHD�DFHVWRUD��SURFHV�FDUH�DUH� ORF�GDWRULW �QHYRLL�GH�D�FROHFWD�QRL�
GDWH�LQIRUPD LL� GHVSUH� VLVWHP� VDX� GDWRULW � QHFHVLW LL� GH� D� IRUPXOD� QRL� LSRWH]H�� ÌQVXúL� SURFHVXO� GH�
IRUPXODUH� D� RELHFWLYHORU� VLVWHPXOXL� QHFHVLW � UHLWHUDUHD�� GDWRULW � DSDUL LHL� HIHFWLYH� VDX� LQWXLULL� XQRU� QRL�
UHVWULF LL�OHJDWH�GH�FRQVHFLQ HOH�SRVLELOH�SUREDELOH�DOH�DGRSW ULL�XQHL�DOWHUQDWLYH�VDX�D�DOWHLD��
� $QDOL]D�VH�vQFKHLH�DWXQFL�FkQG�UHLWHUDUHD�SDúLORU�$'6�QX�PDL�DGXFH�vPEXQ W LUL�VHPQLILFDWLYH��
'HFL]LD� ILQDO � WUHEXLH� V � ILH�SUH]HQWDW � vQWU�R� IRUP �DGHFYDW �� ELQH�DUJXPHQWDW � úL� � V � FXSULQG � VROX LL�
FRQFUHWH�GH�LPSOHPHQWDUH��
� )RUPXODUHD� SUREOHPHL� DUH� vQ� YHGHUH� GHOLPLWDUHD� FRQFHSWXDO � D� DFHVWHLD�� IL[DUHD� FRQWH[WXOXL��
LGHQWLILFDUHD�úL�FODVLILFDUHD�RELHFWLYHORU�úL�D�UHVWULF LLORU��LGHQWLILFDUHD�VXEVLVWHPHORU�FDUH�YRU�IL�DIHFWDWH�GH�
UH]XOWDWHOH�GHFL]LHL��UHOHYDUHD�IDFWRULORU�DFWLYL��FX�LPSRUWDQ �ULGLFDW �vQ�IXQF LRQDUHD�VLVWHPXOXL��
� ,GHQWLILFDUHD�RELHFWLYHORU�GHFLGHQWXOXL�HVWH�XQ�PRPHQW�LPSRUWDQW�DO�$'6��2ELHFWLYHOH�VFRSXULOH�
SRW� IL� FDOLWDWLYH�� vQ� JHQHUDO� LPSUHFLV� GHILQLWH� úL� FDQWLWDWLYH�� P VXUDWH� FX� PDL� PXOW � H[DFWLWDWH��
2ELHFWLYHOH�VFRSXULOH� SRW� IL� LHUDUKL]DWH� SH� WHUPHQ� VFXUW� úL� OXQJ� FRQIRUP� VLVWHPXOXL� SUHIHUHQ LDO� DO�
GHFLGHQWXOXL��(OH�SRW� IL�PRGLILFDWH� UHODWLY�XúRU� vQ� WLPS� úL�GH� DFHHD�R�SUREOHP � LPSRUWDQW �R�FRQVWLWXLH�
DFWXDOL]DUHD� úL� SUHGLF LD� HYROX LHL� ORU�� ,HUDUKL]DUHD� FRUHFW � D� RELHFWLYHORU� SHUPLWH� GHILQLUHD� FHORU� PDL�
DGHFYDWH�DOWHUQDWLYH�SHQWUX�DWLQJHUHD�ORU��FRQIRUP�vQO Q XLULL�ORJLFH�D�DFHVWRUD��
� 2ELHFWLYXO� DVRFLDW� XQXL� FULWHULX� SRDWH� DYHD� VHQVXO� RSWLPL] ULL� �PLQLP��PD[LP�� VDX� SRDWH� IL� XQ�
RELHFWLY�±� LQW ��SULYLW�FD�R�FRQVHFLQ �GLQ�OLVWD�DFHVWRUD��FDUH�VH�XUP UHúWH�D�IL�DWLQV ��
� 3UREOHPHOH� FX� FDUH� VH� FRQIUXQW � GHFLGHQWXO� VXQW� PXOWLFULWHULDOH� úL� LPSOLFLW� PXOWLRELHFWLY��
&ULWHULLOH�SRW�IL�LQGHSHQGHQWH�VDX�GHSHQGHQWH��FD]�vQ�FDUH�HVWH�UHFRPDQGDELO �DJUHJDUHD�ORU��)L[DUHD�XQXL�
RELHFWLY�GH�QLYHO�vQDOW�vQ�UDSRUW�FX�SR]L LD�GHFLGHQWXOXL�SRDWH�IDFH�LQRSHUDELO �GHILQLUHD�úL�LPSOHPHQWDUHD�
XQHL� DOWHUQDWLYH� QHFHVDUH� vQGHSOLQLULL� OXL�� /LVWD� DOWHUQDWLYHORU� DOHVH� SHQWUX� $'6� WUHEXLH� DVWIHO� UHDOL]DW �
vQFkW�V �DFRSHUH�WRDWH�FHULQ HOH�IRUPXODWH�GH�RELHFWLYHOH�LGHQWLILFDWH��
� 2ELHFWLYHOH�PXOWLSOH�SRW�IL�DGHVHD�FRQFXUHQ LDOH�VDX�FKLDU�FRQIOLFWXDOH��R�DOWHUQDWLY �SURLHFWDW �
vQ�VHQVXO�VDWLVIDFHULL�XQXL�RELHFWLY�SXWkQG�DYHD�HIHFWH�FRQWUDUH�vQ�UDSRUW�FX�XQ�DOW�RELHFWLY�DO�SUREOHPHL��
� $GRSWDUHD�XQHL�GHFL]LL� �YDULDQWH��DOWHUQDWLYH��YD� IL�DVRFLDW �XQHL�PXO LPL�GH�FRQVHFLQ H�� vQWU�R�
DERUGDUH� PXOWLFULWHULDO �� FDUH� SRDWH� FRQGXFH� OD� vQGHSOLQLUHD� RELHFWLYHORU� VDX�� GLPSRWULY �� OD�
QHUHDOL]DUHD� ORU�� (YDOXDUHD� XQHL� DOWHUQDWLYH� WUHEXLH� V � LQ � VHDPD� QX� GRDU� GH� R� YDORDUH� VDX� GH� R�
FRQVHFLQ ��FL�GH�DQVDPEOXO�DFHVWRU�FRQVHFLQ H�SHQWUX�VLVWHP��
� 'HFLGHQWXO�SRDWH�V �IRUPXOH]H�HO�vQVXúL�FULWHULLOH�VDX�DFHVWHD�SRW�V �L�ILH�VXJHUDWH�GH�DQDOLVW�úL�vQ�
DFHVW� FRQWH[W� HVWH� LPSRUWDQW� PRGXO� vQ� FDUH� GHFLGHQWXO� YDOLGHD] � SUHIHUHQ LDO� DOWHUQDWLYHOH�� 2UGRQDUHD�
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GHFLGHQWXOXL� HVWH� PXOWLFULWHULDO �� LDU� VROX LRQDUHD� SUREOHPHL� HVWH� vQ� PRG� HYLGHQW� GHSHQGHQW � GH�
DOWHUQDWLYHOH�SH�FDUH�OH�LD�vQ�FRQVLGHUDUH��
� (YDOXDUHD�VDX�YDORUL]DUHD�FRQVHFLQ HORU�HVWH��vQ�PRG�QDWXUDO��R�FKHVWLXQH�VXELHFWLY ��GHFLGHQWXOXL�
LQGLYLGXDO�VDX�FROHFWLY�UHYHQLQGX�L�UROXO�HVHQ LDO�vQ�DGRSWDUHD�GHFL]LHL�ILQDOH��
� 6FRSXO� DQDOLVWXOXL� HVWH� GH� D� IDFH� UHFRPDQG UL� SHUWLQHQWH� IDFWRULORU� GH� GHFL]LH�� SH� ED]D�
LQYHVWLJD LHL� úL� D� SUHVXSXQHULORU� SH� FDUH� OH� IRUPXOHD] �� ÌQ� DFHVW� PRG� DQDOLVWXO� GHYLQH� XQ� LPSRUWDQW�
FRQVXOWDQW� FX� DWULEX LL� GH� H[SHUW�� vQ� SURFHVXO� GH�$'6�� DOH� F UXL� UH]XOWDWH� VXQW� YDORULILFDWH� XOWHULRU� GH�
SHUVRDQHOH� FX� DWULEX LL� GHFL]LRQDOH� �PDQDJHUL�� SH� GLIHULWH� WUHSWH� úL� VWUXFWXUL� LHUDUKLFH� DOH� VLVWHPXOXL�
DQDOL]DW��

5HVWULF LLOH� SUREOHPHL� VH� UHIHU � vQ� SULQFLSDO� OD� DOWHUQDWLYH� úL� HOH� SRW� IL� XQHOH� GH� QDWXU � IL]LF ��
UHVWULF LL� QDWXUDOH�� DOWHOH� LPSXVH� SROLWLF�� UHVWULF LL� GH� UHVXUVH� XPDQH�� ILQDQFLDUH� ú�D�� $QXPLWH�
UHVWULF LL�FRQVWUkQJHUL�VXQW�FXQRVFXWH�DSULRULF��ILLQG�IRUPXODWH�GH�EHQHILFLDUXO�VWXGLXOXL�GH�$'6��LDU�DOWHOH�
UH]XOW � SH� SDUFXUVXO� DQDOL]HL�� 5HVWULF LLOH� SRW� IL� HYLGHQ LDWH� vQV � RGDW � FX� HVWLPDUHD� FRQVHFLQ HORU�
GLYHUVHORU� FXUVXUL� DOH� DOWHUQDWLYHORU�� 0DL� PXOW�� DQXPLWH� UHVWULF LL� DSDU� GHVWXO� GH� WkU]LX�� SUDFWLF� GXS �
PRPHQWXO� LPSOHPHQW ULL� XQHL� DOWHUQDWLYH� DOHVH�� 5HVWULF LLOH� SRW� DYHD� XQ� FDUDFWHU� JHQHUDO�� DEVROXW�� VDX��
GLPSRWULY �� SRW� IL� WHPSRUDUH� úL� SRVLELO� HOLPLQDELOH� GH� IDFWRUXO� GHFL]LRQDO�� ÌQ� ID]D� GH� IRUPXODUH� D�
SUREOHPHL�� SH� ED]D� SURFHVXOXL� GH� DQDOL] � úL� GLDJQR] �� QX� YRU� SXWHD� IL� UHOHYDWH� WRDWH� UHVWULF LLOH�
SRWHQ LDOH�VDX�HIHFWLYH�OD�XQ�PRPHQW�GDW��DFHVW�OXFUX�ILLQG�SRVLELO�vQ�XUPD�SDUFXUJHULL�LWHUDWLYH�D�WXWXURU�
ID]HORU�$'6��
� *HQHUDUHD� GH� DOWHUQDWLYH� vQ� $'6� FRQVWLWXLH� XQ� H[HUFL LX� GH� FUHDWLYLWDWH� úL� GH� LPDJLQD LH��
GHWHUPLQDW�GH�R�FXQRDúWHUH�GHWDOLDW �D�SUREOHPHORU�FDUH�IDF�RELHFWXO�VWXGLXOXL��$OWHUQDWLYHOH�QX�UHSUH]LQW �
GRDU�RS LXQL�FXQRVFXWH�GHFLGHQWXOXL�úL�DQDOLVWXOXL�OD�VWDUWXO�$'6��HOH�YRU�SXWHD�LQFOXGH�RULFH�DOWH�RS LXQL�
VXSOLPHQWDUH�³GHVFRSHULWH´��LPDJLQDWH�VDX�IRUPXODWH�PDL�WkU]LX��'HWHUPLQDUHD�XQHL�DOWHUQDWLYH�IH]DELOH�
GLQWU�R�PXO LPH�GH�DOWHUQDWLYH�IRUPXODWH�FRQVWLWXLH�R�SUREOHP �FHQWUDO �vQ�$'6��
� ÌQ� ID]D� GH� VWDUW� DOWHUQDWLYHOH� LQFOXG� WRDWH� GLUHF LLOH� FDUH� RIHU � R� úDQV � SDU LDO � VDX� WRWDO � GH�
UHDOL]DUH� D� RELHFWLYHORU�� I U � D� VH� H[FOXGH� YDULDQWD� QRQDF LXQLL� �DOWHUQDWLYD� QXO ��� 0DMRULWDWHD�
DOWHUQDWLYHORU� VXQW� GHILQLWH� úL� GHVFULVH� GH� GHFLGHQW�� FHOHODOWH� ILLQG� UH]XOWDWXO� DFWLYLW LL� DQDOLVWXOXL� GH�
VLVWHP��
� 0XO LPHD�DOWHUQDWLYHORU�HVWH�IRDUWH�ERJDW ��LDU�LQYHVWLJDUHD�WXWXURU�HVWH�SUDFWLF�LPSRVLELO �VDX�
FHO�SX LQ�LQHILFLHQW ��$FHDVW �PXO LPH�D�DOWHUQDWLYHORU�SRDWH�IL�UHVWUkQV �SULQ�HOLPLQDUHD�DOWHUQDWLYHORU�
GRPLQDWH�� DGLF �D�DFHORU�DOWHUQDWLYH�DOH� F URU�FRQVHFLQ H�� vQ� FULWHULLOH�DYXWH� vQ� YHGHUH� VXQW�PDL�SX LQ�
IDYRUDELOH� �QHVWULFW�� GHFkW� FHOH� FRUHVSXQ] WRDUH� XQHL� DOWHUQDWLYH� UH LQXWH� FD� GRPLQDQW �� RULFDUH� DU� IL�
FULWHULLOH�DYXWH�vQ�YHGHUH��(OLPLQDUHD�DOWHUQDWLYHORU�SRDWH�IL�I FXW �úL�SULQ�LPSXQHUHD�DQXPLWRU�FULWHULL�úL�
D� FDUDFWHULVWLFLORU� FRUHVSXQ] WRDUH� DFHVWRUD�� 3URFHVXO� GH� SUHFL]DUH� D� PXO LPLL� DOWHUQDWLYHORU� IH]DELOH�
QHFHVLW �R�DQDOL] �GHWDOLDW �vQ�FDUH�VH�FRQIUXQW �HYDOX ULOH�DFWXDOH�úL�FHOH�YLLWRDUH�DOH�FRQVHFLQ HORU��vQ�
FRQGL LLOH�vQ�FDUH�IDFWRULL�GH�ULVF�úL�GH�LQFHUWLWXGLQH�VXQW�OXD L�vQ�FRQVLGHUDUH��
� 2�DWULEX LH�LPSRUWDQW �FH�UHYLQH�DQDOLVWXOXL�vQ�FDGUXO�SURFHVXOXL�GH�$'6�R�FRQVWLWXLH�SUHGLF LD�
FRQVHFLQ HORU�DVRFLDWH�PXO LPLL�DOWHUQDWLYHORU�vQ�GLIHULWHOH�VW UL�DOH�QDWXULL��FDUH�VXQW�LGHQWLILFDWH��VDX�VH�
SUHVXSXQH�F �YRU� IL� HIHFWLY� UHDOL]DWH� vQ�YLLWRU�� ,QFHUWLWXGLQHD�GRPLQ �DFHDVW � ID] � D�$'6�� LDU�PLVLXQHD�
DQDOLVWXOXL� HVWH� GH� D� GH]YROWD� FHOH� PDL� DGHFYDWH� SURFHGXUL� RULHQWDWH� vQ� VHQVXO� GLPLQX ULL� JUDGXOXL� GH�
LQFHUWLWXGLQH�D�VLVWHPXOXL�úL�D�PHGLXOXL�V X��
� 3URJQR]D�FRQVHFLQ HORU� vQ�YLLWRDUHOH�VW UL�DOH�QDWXULL�G � U VSXQV�FRQFUHW�XQRU� vQWUHE UL�GLILFLOH�
FXP�DU�IL��

x� FH�VH�YD�RE LQH�FD�UH]XOWDW�DO�XQHL�DF LXQL�GDWH�DERUGDWH�"�
x� FH�VH�YD�vQWkPSOD�GDF �UHVSHFWLYD�GHFL]LH�DF LXQH�QX�YD�IL�OXDW �"�
/D�QLFLXQD�GLQ�DFHVWH�vQWUHE UL�QX�SRDWH�IL�GDW�XQ�U VSXQV�FHUW�GHRDUHFH�VW ULOH�YLLWRDUH�DOH�QDWXULL�

úL�FRQVHFLQ HOH�DGRSW ULL�DOWHUQDWLYHORU�VXQW�DIHFWDWH�GH�IDFWRUL�DOHDWRUL��
� 2ULFH� DQDOL] � úL� GLDJQR] � GH� VLVWHP� QHFHVLW � GHVI úXUDUHD� XQRU� DFWLYLW L� GH� SURJQR] � D�
HOHPHQWHORU� FDUH� IDF� RELHFWXO� VWXGLXOXL�� vQ� VSHFLDO� D� FRQVHFLQ HORU� DVRFLDWH� DOWHUQDWLYHORU� úL� D�PHGLXOXL�
SUREDELO�vQ�FDUH�YD�HYROXD�VLVWHPXO��ÌQ�IXQF LH�GH�SRVLELOLW LOH�HFKLSHL�GH�DQDOL] �HVWH�XWLO�D�VH�UHFXUJH�OD�
SURJQR]H�FRPSOH[H��FDUH�VH�ILQDOL]HD] �SULQ�GHILQLUHD�QX�GRDU�D�XQHL�VWUDWHJLL�SRVLELOH��FL�D�XQXL�VFHQDULX�
FDUH�V �FXSULQG �PDL�PXOWH�DVWIHO�GH�VWUDWHJLL��LQFOXVH�vQ�PRGHOH�HFRQRPLFR�PDWHPDWLFH���
� 2�FKHVWLXQH�LPSRUWDQW �VH�UHIHU �úL�OD�SURJQR]D�VW ULORU�YLLWRDUH�DOH�QDWXULL��$FHVW�IDSW�FRQGXFH�
OD�IRUPXODUHD�SUREOHPHL�úL�D�PRGHOXOXL�DVRFLDW�HL�FD�XQ�MRF�vQWUH�GHFLGHQW��FDUH�DUH�OD�GLVSR]L LH�PDL�PXOWH�
DOWHUQDWLYH� GH� DF LXQH� �YDULDQWH�� úL� QDWXU �� 1DWXUD� HVWH� FRQFHSXW � FD� DQVDPEOXO� IDFWRULORU� H[WHULRUL�
GHFLGHQWXOXL��FDUH�IDF�FD�vQ�XUPD�DGRSW ULL�XQHL�DOWHUQDWLYH�V �VH�SURGXF �QX�GRDU�XQ�UH]XOWDW�FL�R�PXO LPH�
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GH� UH]XOWDWH�� GDWH�� HYHQWXDO�� SULQWU�R� GLVWULEX LH� GH� SUREDELOLWDWH�� 3URJQR]D� QXP UXOXL� úL� WLSXOXL� VW ULORU�
QDWXULL�FRQVWLWXLH�R�DWULEX LH�LPSRUWDQW �FH�UHYLQH�DQDOLVWXOXL�vQ�$'6��ÌQ�SOXV�WUHEXLH�OXDWH�vQ�FRQVLGHUDUH�
VW ULOH�QDWXULL�LQGLIHUHQW�GH�úDQVHOH�DWULEXLWH�UHDOL] ULL�ORU��RULFkW�GH�PLFL�DU�S UHD�D�IL��
� )LHF UHL� DOWHUQDWLYH� vL� FRUHVSXQGH� XQ� YHFWRU� GH� FRQVHFLQ H� DOH� F URU� FRPSRQHQWH� SRW� IL� PDL�
DSURSLDWH� VDX� PDL� GHS UWDWH� GH� RELHFWLYHOH� DVRFLDWH� FULWHULLORU� DYXWH� vQ� YHGHUH�� &RQVHFLQ HOH� SRW� IL�
H[SULPDWH�XQHRUL�vQ�WHUPHQL�PRQHWDUL��SURILWXUL��FRVWXUL���DOWHRUL�QX�HVWH�SRVLELO�DFHVW�OXFUX��ILLQG�vQWkOQLWH�
úL�VLWXD LL�vQ�FDUH�HOH�VXQW�GHRVHELW�GH�GLILFLO�GH�FXDQWLILFDW��$QDOLVWXOXL�vL�UHYLQ�UHVSRQVDELOLW L�PDMRUH�vQ�
SUHFL]DUHD� FRQVHFLQ HORU�� HYDOXDUHD� DFHVWRUD� vQWU�R� ID] � LQL LDO � SH� ED] � GH� H[SHULHQ �� UXWLQ ��
UD LRQDPHQWH��VWXGLXO�SURVSHFWLY�DO�DFHVWRUD��$QDOLVWXO�WUHEXLH��GH�DVHPHQHD��V �SRDW �HVWLPD�GH�DLFL�FkW�
WLPS� HVWH� QHFHVDU� SHQWUX� DWLQJHUHD� RELHFWLYHORU�� úL� FkW� WLPS� FRQVHFLQ HOH� HVWLPDWH� YRU� DIHFWD� vQ� VHQV�
SR]LWLY�VDX�QHJDWLY�RELHFWLYHOH��
� &RQVHFLQ HOH� YLLWRDUH� SRW� IL� HVWLPDWH� SH� ED]D� LQYHVWLJ ULL� FRUHOD LLORU� GH� WLS� SUH]HQW�YLLWRU�� DOH�
SHUHFKLORU�RUGRQDWH�DOWHUQDWLYH�±�VW UL�DOH�QDWXULL��
� 'LQ�PXOWLWXGLQHD�PRGHOHORU�GLVSRQLELOH�GH�SUHGLF LH�D�FRQVHFLQ HORU��FHOH�PDL�XWLOH�vQ�$'6�VXQW�
FHOH�PDWHPDWLFH��DOJRULWPL]DWH�úL�SURJUDPDELOH�SH�FDOFXODWRU��0RGHOHOH�VXQW�XWLOH�GDF �VXQW�YDOLGDELOH�úL�
GDF � XWLOL]HD] � LQIRUPD LL� SHUWLQHQWH�� FUHGLELOH� úL� IRORVLWRDUH� GHVWLQD LHL� SUHGLFWLYH�� 1X� WUHEXLH� vQV �
QHJOLMDW�QLFL�UROXO�PRGHOHORU�FRQFHSWXDOH��ED]DWH�SH�H[SHULHQ ��LQWXL LH��SH�UXWLQD�IDFWRULORU�GH�GHFL]LH�úL�D�
JUXSHL�GH�DQDOLúWL�GH�VLVWHP��
� 0RGHOHOH� SUHGLFWLYH� VXQW� GH]YROWDWH� GH� DVHPHQHD� LWHUDWLY�� LDU� EXFOD� GH� WLS� IHHG�EDFN� DVLJXU �
UDILQDUHD� ORU� SULQ� VHOHFWDUHD� VW ULORU� QDWXULL� HIHFWLY� LPSRUWDQWH� SHQWUX� SUREOHPD� DYXW � vQ� YHGHUH� úL�
DGDSWDUHD�FRUHVSXQ] WRDUH�D�DOWHUQDWLYHORU�LGHQWLILFDWH�OD�HYHQLPHQWHOH�UHOHYDQWH��
� 0RGHOHOH�SUHGLFWLYH�VXQW�DIHFWDWH�GH�R�VHULH�GH�UHVWULF LL�FH� LQ� LQ�GH�YDOLGDUHD�DFHVWRUD�FXP�DU�IL��

x� FXQRDúWHUHD�SDU LDO �VDX�RULFXP�OLPLWDW �D�FRPSRUWDPHQWXOXL�VLVWHPXOXL��
x� XWLOL]DUHD� XQRU� GDWH� QHUHSUH]HQWDWLYH� �QHDGHFYDWH� VFRSXOXL� DQDOL]HL� úL� GLDJQR]HL�� SHQWUX�

UHOHYDUHD�XQRU�UHOD LL�GH�WLS�FDX] �HIHFW��
x� FRPSRUWDPHQWXO�LPSUHYL]LELO�DO�IDFWRULORU�GHFL]LRQDOL�ú�D��

� 5HVWULF LLOH�SRW�IL�H[WLQVH�úL�OD�FRQWH[WXO�GHFL]LRQDO�FDUH�LPSXQH�DGRSWDUHD�XQHL�GHFL]LL�GH�JUXS�úL�
QX�GRDU�D�XQHLD�LQGLYLGXDOH��
� 5H]ROYDUHD� SUREOHPHL� SULQWU�R� DERUGDUH� GH� WLS� MRF� HVWH� FHD� PDL� XWLO � vQ� DFHVW� FRQWH[W�� (D�
VXJHUHD] � LGHHD� UHDOL] ULL� XQXL�H[SHULPHQW� FDUH� V � HYLGHQ LH]H� FXP� UHDF LRQHD] � VLVWHPXO� SUH]HQW�� VDX�
FXP� YD� UHDF LRQD� vQWU�XQ� YLLWRU� DSURSLDW� DWXQFL� FkQG� FRQGL LLOH� �FRQWH[WXO�� VH� YRU� VFKLPED� vQ� PRG�
LPSUHYL]LELO��
� ÌQ� JHQHUDO� SXWHP� DFFHSWD� LGHHD� F � QLFL� XQ� PRGHO� QX� SRDWH� IL� FRPSOHW� YDOLGDW�� vQ� VHQVXO�
LGHQWLILF ULL� RXWSXW�XOXL� V X� FX� UHDOLWDWHD�� VDX� FX� GDWHOH� UHSUH]HQWDWLYH� SHQWUX�³LVWRULD³� VLVWHPXOXL��(VWH�
UHFRPDQGDELO �DLFL�WHVWDUHD�PRGHOXOXL�SHQWUX�UHOHYDUHD�HYHQWXDOHORU�HURUL��vQ�VHQVXO�YDOLG ULL�OXL�SH�GDWH�
GHMD� FXQRVFXWH� �VWDWLVWLFL��� QX� QHDS UDW� SHQWUX� D� HOLPLQD� LQFHUWLWXGLQHD�� SDUWH� D� GLQDPLFLL� IHQRPHQHORU�
UHOHYDQWH��FL�SHQWUX�D� IXUQL]D�XWLOL]DWRUXOXL� �EHQHILFLDUXOXL�VWXGLXOXL�$'6��R�GLPHQVLXQH�D�YDOHQ HORU� úL�
PDL�DOHV�D�OLPLWHORU�PRGHOXOXL�SUHGLFWLY��
� 'DF �DOWHUQDWLYD�DOHDV �úL�VWDUHD�QDWXULL�FDUH�VH�YD�SURGXFH�XOWHULRU�DX�VHPQLILFD LD�XQRU�LQSXW�XUL��
FRQVHFLQ D�FRUHVSXQ] WRDUH�VHPQLILF �RXWSXW�XO�DFHVWXL�FRQWH[W�GHFL]LRQDO��
� 0RGLILFDUHD� DOWHUQDWLYHORU� úL� HYHQLPHQWHORU� SRDWH� IL� XWLOL]DW � vQ� VFRSXO� VWXGLHULL� VHQ]LWLYLW LL�
FRQVHFLQ HORU� vQ� UDSRUW� FX� LQSXW�XULOH�� 6WXGLXO� DFHVWRU� FRUHOD LL� GH� WLS� LQSXW�RXWSXW� SRDWH� IL� I FXW� vQ�
FRQWH[WXO� H[LVWHQ HL� XQRU�PRGHOH� DQDOLWLFH�� &DUDFWHUXO� SUREDELOLVWLF� DO� FRUHOD LLORU� UHOHYDWH� FRPSOLF � vQ�
PRG� HYLGHQW� VROX LRQDUHD� PRGHOXOXL� DWDúDW� SUREOHPHL� GDWH�� 3URFHGXULOH� GH� VLPXODUH� VWRFKDVWLF � VXQW�
GHRVHELW�GH�XWLOH�vQ�UH]ROYDUHD�DFHVWXL�WLS�GH�SUREOHPH��
� 'DF �SUHVXSXQHP�F �DYHP�GLVSRQLELO �PDWULFHD�FRQVHFLQ HORU�GLYHUVHORU�DOWHUQDWLYH�vQWU�R�DQDOL] �
PXOWLFULWHULDO �FDUH�FRQGXFH�OD�R�PDWULFH�ELGLPHQVLRQDO ��D�FRQVHFLQ HORU��QH�YRP�RFXSD�vQ�FRQWLQXDUH�GH�
FRPSDUDUHD�úL�RUGRQDUHD�DOWHUQDWLYHORU�SH�ED]D�GDWHORU�GLVSRQLELOH��
� 'LILFXOW LOH�RUGRQ ULL�VH�UHIHU �vQ�SULQFLSDO�OD�XUP WRDUHOH�HOHPHQWH��

x� R� DOWHUQDWLY � SRDWH� V �úL� PDQLIHVWH� VXSHULRULWDWHD�� vQ� DQXPLWH� FULWHULL�� LDU� GLQ� SXQFWXO� GH�
YHGHUH�DO�DOWRUD�HD�SRDWH�IL�QHVHPQLILFDWLY ��

x� FRQVHFLQ HOH�DQXPLWRU�DOWHUQDWLYH�QX�SRW� IL� vQ�JHQHUDO�DJUHJDWH� vQWU�XQ�VLQJXU� LQGH[�FDUH�V �
SHUPLW �DSUHFLHUHD�JUDGXOXL�GH�DWLQJHUH�D�XQXL�RELHFWLY�JOREDO��

x� SUHIHULQ HOH� GHFLGHQWXOXL� VH� SRW� PRGLILFD� UHODWLY� XúRU� vQ� WLPS�� vQ� JHQHUDO� vQWU�XQ� PRG�
LPSUHYL]LELO��

x� DQXPLWH�FRQVHFLQ H�SRW�IL�HYDOXDWH�QXPDL�vQ�PRG�VXELHFWLY��



� ��

x� LQFHUWLWXGLQHD�GRPLQ �VW ULOH�QDWXULL�YLLWRDUH��
� $QDOLVWXO� DUH� DLFL� PHQLUHD� GH� D� VWXGLD� SUREOHPD� úL� GH� D� PLFúRUD� YDULHWDWHD� FRQVHFLQ HORU��
UH]XPkQGX�VH� GRDU� OD� FHOH� PDL� VHPQLILFDWLYH� SHQWUX� DOWHUQDWLYHOH� DYXWH� vQ� YHGHUH�� vQ� FRQWH[WXO� XQHL�
SUREOHPH�GDWH��
� 5DSRUWXO�FRVW�HILFLHQ �HVWH�LQFOXV�DGHVHD�vQ�OLVWD�FULWHULLORU�QHFHVDUH�$'6��&ULWHULXO�HVWH�XQHRUL�
SULYLW�FX�UH]HUY �GHRDUHFH�VH�FRQVLGHU �F �HILFLHQ D�QX�SRDWH�P VXUD�FRUHFW�úL�FRPSOHW�YDORDUHD��DFHDVWD�
GHSLQ]kQG�WRWXúL�GH�GHFLGHQWXO�LQGLYLGXDO��FDUH��OD�UkQGXO�OXL�SRDWH�DYHD�vQ�YHGHUH�GRDU�DQXPLWH�HIHFWH�FX�
FDUDFWHU�VHFXQGDU��2�DOW �RELHF LH�VH�UHIHU �OD�IDSWXO�F �vQ�VIHUD�FRVWXOXL��SULYLW�FD�R�SDUWH�D�FULWHULXOXL�FRVW�
±� HILFLHQ �� VH� LQFOXG� GRDU� FRVWXULOH� GH� LQSXW�XUL� �EDQL�� UHVXUVH�� WLPS�� PDQRSHU �� QHFHVDUH� SHQWUX�
LPSOHPHQWDUHD�úL�vQWUH LQHUHD�XQHL�DOWHUQDWLYH��'DU�úL�SHQDOL] ULOH�VDX�SLHUGHULOH�FDUH�vQVR HVF�R�DOWHUQDWLY �
LPSOHPHQWDW ��GH�H[HPSOX�FRVWXULOH�GH�SHQDOL]DUH�SHQWUX�OLSVD�XQHL�P UIL�GLQ�VWRF�ú�D���VXQW�WRW�FRVWXUL�GH�
FDUH�QX�WUHEXLH�I FXW�DEVWUDF LH�vQ�DQDOL]D�GHFL]LRQDO �D�VLVWHPXOXL��
� 8Q� FULWHULX� LPSRUWDQW� vQ� VWXGLLOH� GH�$'6� vO� FRQVWLWXLH�� FD� R� YDULDQW � OD� FHO� SUH]HQWDW� DQWHULRU��
FULWHULXO�FRVW�EHQHILFLX��&RVWXULOH�úL�EHQHILFLLOH��P VXUDWH�vQ�XQLW L�PRQHWDUH��DVRFLDWH�ILHF UHL�DOHJHUL�D�
XQHL� DOWHUQDWLYH� LDX� vQ� FRQVLGHUDUH� PRPHQWHOH� úL� SUREDELOLW LOH� UHDOL] ULL� ORU�� ([FHGHQWXO� EHQHILFLLORU�
WRWDOH� SHVWH� FRVWXULOH� WRWDOH� HVWH� IRORVLW� SHQWUX� RUGRQDUHD� DOWHUQDWLYHORU�� I FkQG� DSHO� OD� WHKQLFLOH� GH�
DFWXDOL]DUH�VSHFLILFH�GHUXO ULL�XQRU�IOX[XUL�PRQHWDUH�E QHúWL�OD�PRPHQWH�GLIHULWH�GH�WLPS��
� ÌQWU�R�DERUGDUH�PXOWLDWULEXW�D�SUREOHPHL�VH�DUH�vQ�YHGHUH�GHILQLUHD�XQHL�IXQF LL�FDUH�V �PRGHOH]H�
VLVWHPXO�GH�YDORUL�DO�GHFLGHQWXOXL��SRUQLQG�GH�OD�SUHIHULQ HOH�VDOH��GH�OD�MXGHF LOH�OXL�LQGLYLGXDOH��FX�WRDWH�
GLILFXOW LOH�SH�FDUH�OH�LPSOLF �DFHVW�GHPHUV��
� &RQVWUXLUHD� XQHL� IXQF LL�YDORDUH�PXOWLDWULEXW� HVWH� R� FKHVWLXQH� GLILFLO �� LDU� YDORDUHD� HL� SUDFWLF �
HVWH� PDL� PXOW� OHJDW � GH� FRPSDUDELOLWDWHD� RUGRQ ULORU� UHDOL]DWH� SH� DFHDVW � ED] �� FX� RUGRQ ULOH�
PXOWLFULWHULDOH�DOH�SUREOHPHL�LQYHVWLJDWH��
� $OWHUQDWLYHOH�SRW�IL�GH�DVHPHQHD�RUGRQDWH�vQ�FRQWH[WXO�LGHQWLILF ULL�PDL�PXOWRU�VW UL�DOH�QDWXULL��SH�
ED]D�FULWHULXOXL�YDORULL�PRQHWDUH�DúWHSWDWH�PD[LPH��$FHVW�FULWHULX�HYDOXHD] �SHQWUX�ILHFDUH�DOWHUQDWLY �
vQ� SDUWH� R� VXP �D� YDORULORU�PRQHWDUH� DVRFLDWH� DOWHUQDWLYHORU� vQ� GLIHULWHOH� VW UL� DOH� QDWXULL�� SRQGHUDWH� FX�
SUREDELOLW LOH�GH�UHDOL]DUH�D�HYHQLPHQWHORU��
� 'DF �SUREDELOLW LOH�VW ULORU�QDWXULL�SRW�IL�HVWLPDWH��DWXQFL�YDORDUHD�DúWHSWDW �SRDWH�IL�FULWHULXO�FHO�
PDL�XWLO�GH�RUGRQDUH�D�PXO LPLL�DOWHUQDWLYHORU��0 ULPHD�YDORULL�DúWHSWDWH�PD[LPH�QX�FRQVWLWXLH�vQ�UHDOLWDWH�
FULWHULXO�GHFL]LRQDO�DJUHDW�GH�GHFLGHQW�vQWU�R�SUREOHP �FRQFUHW �FDUH�LPSOLF �ULVFXO�vQWU�R�SURSRU LH�GHVWXO�
GH�PDUH��
� &RQFHSWXO� GH� XWLOLWDWH�� FD� H[SUHVLH� D� SUHIHULQ HL� GHFLGHQWXOXL� SHQWUX� R� YDULDQW � VDX� DOWD�� vQ�
FRQGL LLOH�H[LVWHQ HL�úDQVHORU�GH�FkúWLJ�úL�GH�SLHUGHUH��UHOHY �FRPSRUWDPHQWXO�DFHVWXLD�ID �GH�ULVF��

$VRFLHUHD� XWLOLW LORU� OD� P ULPLOH� FRQVHFLQ HORU� DOWHUQDWLYHORU� GHVFULH� SUDFWLF� DWLWXGLQHD�
GHFLGHQWXOXL�ID �GH�ULVF��GLIHULW �vQ�WUHL�VLWXD LL�úL�DQXPH��DYHUVLXQHD�ID �GH�ULVF��vQFOLQD LD�F WUH�ULVF�úL�
UHVSHFWLY� QHXWUDOLWDWHD� ID � GH� ULVF�� 'H� PXOWH� RUL� GHFLGHQ LL� QX� DOHJ� YDULDQWHOH� FX� YDORDUH� PRQHWDU �
DúWHSWDW � PD[LP �� LDU� XQHRUL� DOHJ� FKLDU� YDULDQWH� FX� DVWIHO� GH� P ULPL� QHJDWLYH�� 8Q� H[HPSOX� FODVLF� vO�
FRQVWLWXLH�FD]XO�DOHJHULL�YDULDQWHL�GH�DVLJXUDUH�vQ�IDYRDUHD�FHOHL�GH�QHDVLJXUDUH��GHúL�GLQ�SXQFWXO�GH�YHGHUH�
DO�YDORULL�PRQHWDUH�DúWHSWDWH�OXFUXULOH�DU�WUHEXL�V �VWHD�LQYHUV��([SOLFD LD�FRQVW �vQ�IDSWXO�F �UHVSHFWLYXO�
GHFLGHQW� VH�JKLGHD] � vQ� UHDOLWDWH�GXS �FULWHULXO�XWLOLW LL� DúWHSWDWH�PD[LPH�FDUH� UHIOHFW �GH� OD� LQGLYLG� OD�
LQGLYLG�DWLWXGLQHD�SUHIHULQ D�VD�ID �GH�ULVF��ÌQ�DFHVW�FRQWH[W�XQ�URO�LPSRUWDQW�vQ�SURFHVXO�GH�$'6�UHYLQH�
DQDOLVWXOXL�GH�D�GH]YROWD�DFHOH�SURFHGXUL�FDUH�vO�LQFLW �SH�GHFLGHQW�V �UHOHYH�SUHIHULQ D�VD�OD�ULVF��

0HWRGRORJLD� GHFL]LRQDO � GH]YROW � vQ� VSHFLDO� DFHVWH� DVSHFWH� DOH�$'6� vQ� FDUH� VH� FRQIUXQW � úL� vQ�
ILQDO� VH� DUPRQL]HD] � RS LXQL� LQGLYLGXDOH� UHIOHFWkQG� GLYHUVLWDWHD� DFHVWRUD� vQ� DQVDPEOXO� IDFWRULORU� GH�
GHFL]LH�PDQDJHULDO ��$QDOLVWXO�HVWH�SUDFWLF�XQ�FRQVLOLHU�H[SHUW�DO�GHFLGHQWXOXL��RS LXQHD�ILQDO �DSDU LQkQG�
vQ�XOWLP �LQVWDQ �DFHVWXLD�GLQ�XUP ��

$QDOLVWXO� SRDWH� SUHJ WL� YDULDQWH� VDX� VWUDWHJLL� GH� DF LXQH�� GDU� QX� SRDWH� V � VH� VXEVWLWXLH�
GHFLGHQWXOXL��SULYLW�FD�SULQFLSDO�EHQHILFLDU�DO�$'6��

0LVLXQHD� DQDOLVWXOXL� QX� VH� vQFKHLH� vQV � FX� DGRSWDUHD� GHFL]LHL�� (O� vO� DVLVW � SH� GHFLGHQW� vQ�
LPSOHPHQWDUHD�GHFL]LHL�� vQGHRVHEL� vQ�ID]HOH�GH� vQFHSXW�FkQG�SRW�DSDUH�PRGLILF UL�DOH�VLVWHPXOXL�úL�VDX�
DOH�PHGLXOXL�DFHVWXLD��XQHOH�GLQWUH�HOH�LPSRVLELO�GH�DQWLFLSDW��$QDOLVWXO�SRDWH�DYHD�DWULEX LL�úL�vQ�FHHD�FH�
SULYHúWH�HYDOXDUHD�UH]XOWDWHORU�DF LXQLL�LPSOHPHQWDWH��
� ÌQ� FRQFOX]LH�� DERUGDUHD� GHFL]LRQDO � D� SUREOHPHORU� VSHFLILFH� $'6� RIHU � R� SHUVSHFWLY � DWkW�
GHVFULSWLY �� FkW� úL� QRUPDWLY � SHQWUX� HILFLHQWL]DUHD� VWUXFWXULL�� FRPSRUWDPHQWXOXL� úL� IXQF LRQDOLW LL�
VLVWHPHORU�HFRQRPLFH��
�
�
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33UUHHVVLLGGHHQQWW��77XXEERRUUJJ��±±��55RRPPDDQQLLDD��
�

$EVWUDFW�
� 7KH� DGYDQWDJH� RI� RQH� FRPPRQ� ODQJXDJH�ZDV� UHFRJQL]HG�� DOUHDG\�� LQ� WKH� ELEOLFDO� VWRU\� RI� WKH�
³7RZHU�RI�%DE\ORQ´��6LQFH� WKHQ� ODQJXDJHV�ZHUH�UHDOO\�FRQIXVHG�DQG�SHRSOH�FRXOGQ¶W�FRPPXQLFDWH�DV�
RQH�JOREDO�FRPPXQLW\��:LWK�WKH�HFRQRP\�JOREDOL]DWLRQ�WKH�QHHG�IRU�D�FRPPRQ�ODQJXDJH�LQ�WUDGH�EHFDPH�
D�PXVW�DQG�VWDQGDUGL]DWLRQ�GHYHORSHG�DV�DQ�DQVZHU���

)ROORZLQJ� WKH�JOREDO� VXFFHVV�RI� WKH� ,62�±������DQG� ,62������� IDPLOLHV�RI� VWDQGDUGV�DQG� WKH�
LQFUHDVLQJ�QHHG�RI�FRPSDQLHV�IRU�D�VWDQGDUG�WKDW�DGGUHVVHV�WKH�PDQDJHPHQW�RI�6DIHW\�DQG�+HDOWK�LQ�WKH�
ZRUNSODFH��WKH�2+6$6�������VHULHV�RI�VWDQGDUGV�ZHUH�GHYHORSHG��2ULJLQDOO\�2+6$6�������ZDV�FUHDWHG�
IURP�WKH�³%ULWLVK�6WDQGDUG�IRU�2FFXSDWLRQDO�+HDOWK�DQG�6DIHW\�0DQDJHPHQW�6\VWHPV´��%6������������
DQG�GHYHORSHG�E\�D�JURXS�RI�FHUWLILFDWLRQ�ERGLHV��%6,��%94,��6*6�HWF����

7KRVH���IDPLOLHV�RI�VWDQGDUGV�FDQ�EH�ORRNHG�DW��DV�WKH�JROGHQ�WULDQJOH�RI�4XDOLW\�0DQDJHPHQW�
6\VWHPV� UHIOHFWLQJ� WKH� VWUDWHJLF� GHILQLWLRQ� RI� 4XDOLW\� QDPHG� DOVR� DV� WKH� PRGHO� RI� WKH� 4XDOLW\�
6WDNHKROGHUV��$GGLQJ�WR�WKDW�PRGHO�WKH�DUHDV�FRYHUHG�E\�WKRVH���VWDQGDUGV��ZH�FDQ�UHDOL]H�WKDW�ZKHQ�DQ�
RUJDQL]DWLRQ�DSSOLHV�WKHP��LW�FRYHUV�EHWWHU�WKH�H[SHFWDWLRQV�RI�DOO�LW¶V�VWDNHKROGHUV��)LJ������

,Q�WKDW�SDSHU�WKRVH���VWDQGDUGV�DUH�H[SODLQHG�LQ�PRUH�GHWDLO�DQG�DV�D�VXPPDU\�WKH�IXWXUH�WUHQG�
RI�LQWHJUDWLQJ�WKHP�LQWR�RQH�VWDQGDUG�LV�SUHVHQWHG��

7KH�JROGHQ�WULDQJOH�RI�TXDOLW\�PDQDJHPHQW�VWDQGDUGV�PRGHO�LV�SUHVHQWHG�DV�D�UHIOHFWLRQ�RI�WKH�
LQWHJUDWHG�VWUDWHJLF�GHILQLWLRQ�RI�TXDOLW\��EDVHG�RQ�WKH�IDFW�WKDW�DOO����VWDQGDUGV�DUH�DLPHG�WR�PLQLPL]H�
EXVLQHVV�ULVNV�DQG�UHIOHFW�JHQHULF�VWHSV�RI�ULVN�PDQDJHPHQW���

�
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�7KH\�VDLG���&RPH��OHW�XV�EXLOG�IRU�RXUVHOYHV�D�FLW\��DQG�D�WRZHU�ZKRVH�WRS�ZLOO�UHDFK�LQWR�KHDYHQ��
DQG�OHW�XV�PDNH�IRU�RXUVHOYHV�D�QDPH��RWKHUZLVH�ZH�ZLOO�EH�VFDWWHUHG�DEURDG�RYHU�WKH�IDFH�RI�WKH�ZKROH�
HDUWK��«�«��7KH�/25'�VDLG���%HKROG��WKH\�DUH�RQH�SHRSOH��DQG�WKH\�DOO�KDYH�WKH�VDPH�ODQJXDJH��$QG�
WKLV�LV�ZKDW�WKH\�EHJDQ�WR�GR��DQG�QRZ�QRWKLQJ�ZKLFK�WKH\�SXUSRVH�WR�GR�ZLOO�EH�LPSRVVLEOH�IRU�WKHP��
«««��7KHUHIRUH� LWV� QDPH�ZDV� FDOOHG�%DEHO�� EHFDXVH� WKHUH� WKH�/25'� FRQIXVHG� WKH� ODQJXDJH� RI� WKH�
ZKROH�HDUWK��DQG�IURP�WKHUH�WKH�/25'�VFDWWHUHG�WKHP�DEURDG�RYHU�WKH�IDFH�RI�WKH�ZKROH�HDUWK��
*HQHVLV��&KDSWHU�����
)25(:25'�
7KH�DGYDQWDJH�RI�RQH�FRPPRQ�ODQJXDJH�ZDV�UHFRJQL]HG��DOUHDG\��LQ�WKH�ELEOLFDO�VWRU\�RI�WKH�³7RZHU�RI�
%DE\ORQ´��6LQFH� WKHQ� ODQJXDJHV�ZHUH� UHDOO\� FRQIXVHG�DQG�SHRSOH� FRXOGQ¶W� FRPPXQLFDWH� DV�RQH�JOREDO�
FRPPXQLW\��
:LWK� WKH� HFRQRP\� JOREDOL]DWLRQ� WKH� QHHG� IRU� D� FRPPRQ� ODQJXDJH� LQ� WUDGH� EHFDPH� D� PXVW� DQG�
VWDQGDUGL]DWLRQ�GHYHORSHG�DV�DQ�DQVZHU���



� ��

6WDQGDUGV�LQIOXHQFH�PRVW�DVSHFWV�RI�RXU�OLYHV�DOWKRXJK�RIWHQ�WKHLU�LQIOXHQFH�LV�LQYLVLEOH��EXW�LI�VWDQGDUGV�
ZRXOG�EH�PLVVLQJ�ZH�ZRXOG�QRWLFH� LPPHGLDWHO\��$V�JRRGV�DUH�PRYLQJ�DFURVV�ERUGHUV�ZH� VRRQ�QRWLFH�
ZKHQ�ZKDW�ZH�ERXJKW�LV�RI�SRRU�TXDOLW\��GRHVQ¶W�ILW�RU�LV�LQFRPSDWLEOH�ZLWK�HTXLSPHQW�ZH�DOUHDG\�KDYH��
,QWHUQDWLRQDO� VWDQGDUGL]DWLRQ� EHJDQ� LQ� WKH� HOHFWURWHFKQLFDO� ILHOG� ZLWK� WKH� HVWDEOLVKPHQW� RI� WKH�
,QWHUQDWLRQDO� (OHFWURWHFKQLFDO� &RPPLVVLRQ� �,(&�� LQ� ������ ,Q� WKH� PHFKDQLFDO� HQJLQHHULQJ� DUHD�
VWDQGDUGL]DWLRQ�ZDV� FDUULHG� RXW� EHWZHHQ������ WR� �����E\� WKH� ,QWHUQDWLRQDO�)HGHUDWLRQ� RI� WKH�1DWLRQDO�
6WDQGDUGL]LQJ�$VVRFLDWLRQ��,6$���
,Q� ����� GHOHJDWHV� IURP� ��� FRXQWULHV� PHW� LQ� /RQGRQ� DQG� GHFLGHG� WR� FUHDWH� D� QHZ� LQWHUQDWLRQDO�
RUJDQL]DWLRQ�ZLWK�WKH�REMHFWLYH��³WR�IDFLOLWDWH�WKH�LQWHUQDWLRQDO�FRRUGLQDWLRQ�DQG�XQLILFDWLRQ�RI�LQGXVWULDO�
VWDQGDUGV´�� 7KH� QHZ� RUJDQL]DWLRQ�� ,62� EHJDQ� RSHUDWLQJ� RQ� �� Ú Û � RI� )HEUXDU\� ������ $OWKRXJK� LW¶V� IXOO�
QDPH�LV�³,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ´�LW�ZDV�GHFLGHG�WR�XVH�,62�DV�DEEUHYLDWLRQ�ZKLFK�
GHULYHV�IURP�WKH�*UHHN�ZRUOG��µLVR¶V´�PHDQLQJ�³HTXDO´��
%HWZHHQ������DQG� WKH�SUHVHQW�GD\� ,62�SXEOLVKHG�PRUH� WKDQ�������� ,QWHUQDWLRQDO�6WDQGDUGV�EXW� ,62¶V�
PRVW�ZLGHO\�NQRZQ�VWDQGDUGV�DUH�,62�±������DQG�,62�±�������IDPLOLHV�RI�VWDQGDUGV���
7KH�PDMRULW\�RI�,62�VWDQGDUGV�DUH�VSHFLILF�WR�D�SDUWLFXODU�SURGXFW��PDWHULDO�RU�SURFHVV�ZKLOH�,62��������
DQG�,62���������IDPLOLHV�RI�VWDQGDUGV�DUH�³JHQHULF�PDQDJHPHQW�V\VWHP�VWDQGDUGV´�PHDQLQJ�WKDW�WKH\�FDQ�
EH� DSSOLHG� WR� DQ\� W\SH� RI� RUJDQL]DWLRQ� QR�PDWWHU� VL]H�� VHFWRU� RI� DFWLYLW\�� VXSSOLHUV� RI� D� SURGXFW� RU� D�
VHUYLFH��EXVLQHVV�RU�QRQ�SURILW�RUJDQL]DWLRQV��SXEOLF�RUJDQL]DWLRQV�RU�JRYHUQPHQWDO�GHSDUWPHQWV���
,Q������PRUH�WKDQ���������RUJDQL]DWLRQ�DUH�FHUWLILHG�,62��������VWDQGDUG�DQG�DOPRVW��������E\�,62�±�
�������
)ROORZLQJ�WKH�JOREDO�VXFFHVV�RI�WKH�,62�±������DQG�,62�������IDPLOLHV�RI�VWDQGDUGV�DQG�WKH�LQFUHDVLQJ�
QHHG�RI�FRPSDQLHV�IRU�D�VWDQGDUG�WKDW�DGGUHVVHV�WKH�PDQDJHPHQW�RI�6DIHW\�DQG�+HDOWK�LQ�WKH�ZRUNSODFH��
WKH�2+6$6�������VHULHV�RI�VWDQGDUGV�ZHUH�GHYHORSHG��2ULJLQDOO\�2+6$6�������ZDV�FUHDWHG�IURP�WKH�
³%ULWLVK� 6WDQGDUG� IRU� 2FFXSDWLRQDO� +HDOWK� DQG� 6DIHW\� 0DQDJHPHQW� 6\VWHPV´� �%6� ����������� DQG�
GHYHORSHG�E\�D�JURXS�RI�FHUWLILFDWLRQ�ERGLHV��%6,��%94,��6*6�DQG�RWKHUV���
7KRVH���IDPLOLHV�RI�VWDQGDUGV�FDQ�EH�ORRNHG�DW��DV�WKH�JROGHQ�WULDQJOH�RI�4XDOLW\�0DQDJHPHQW�6\VWHPV�
UHIOHFWLQJ�WKH�VWUDWHJLF�GHILQLWLRQ�RI�4XDOLW\�QDPHG�DOVR�DV�WKH�PRGHO�RI�WKH�4XDOLW\�6WDNHKROGHUV��$GGLQJ�
WR�WKDW�PRGHO�WKH�DUHDV�FRYHUHG�E\�WKRVH���VWDQGDUGV��ZH�FDQ�UHDOL]H�WKDW�ZKHQ�DQ�RUJDQL]DWLRQ�DSSOLHV�
WKHP��LW�FRYHUV�EHWWHU�WKH�H[SHFWDWLRQV�RI�DOO�LW¶V�VWDNHKROGHUV��)LJ������

�
)LJ����±�7KH�UROH�RI�,62���������,62���������DQG�2+6$6�������

�
,Q� WKDW� SDSHU� WKRVH� �� VWDQGDUGV� DUH� H[SODLQHG� LQ� PRUH� GHWDLO� DQG� DV� D� VXPPDU\� WKH� IXWXUH� WUHQG� RI�
LQWHJUDWLQJ�WKHP�LV�SUHVHQWHG���
�
,62�±������������)$0,/<�2)�67$1'$5'6�
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7KH�,62�±�����������IDPLO\�RI�VWDQGDUGV�ZDV�GHYHORSHG�WR�DVVLVW�RUJDQL]DWLRQV�RI�DOO�W\SHV�DQG�VL]HV�WR�
LPSOHPHQW� DQG� RSHUDWH� DQ� HIIHFWLYH� TXDOLW\�PDQDJHPHQW� V\VWHP� �406�� DQG� LV� PDGH� XS� RI� IRXU� FRUH�
VWDQGDUGV��
D�� ,62� �� ���������� ��)XQGDPHQWDOV� DQG�9RFDEXODU\� ±�GHVFULEHV� WKH� IXQGDPHQWDOV� RI� D�406�DQG�

VSHFLILHV�WKH�WHUPLQRORJ\�IRU�D�406��GHILQLQJ�DOO�WKH�VSHFLILHG�WHUPV�XVHG�LQ�WKH�,62�±������������
IDPLO\�RI�VWDQGDUGV��

E�� ,62�±���������������4XDOLW\�0DQDJHPHQW�6\VWHPV�5HTXLUHPHQWV�±� WKLV� LV� WKH�VWDQGDUG�XVHG�WR�
FHUWLI\� FRPSDQLHV�� FHUWLILFDWLRQ� PHDQLQJ� WKDW� D� FHUWLILFDWLRQ� ERG\� YHULILHG� DQG� DSSURYHG� WKDW� WKH�
FRPSDQ\�FHUWLILHG�FRXOG�GHPRQVWUDWH�WKDW�LW�LPSOHPHQWV�WKH�EDVLF�UHTXLUHPHQWV�RI�WKH�VWDQGDUG�WKDW�
ZRXOG�HQVXUH� WKDW� WKH� FRPSDQ\�SURYLGHV� SURGXFWV� LQ� FRQIRUPLW\�ZLWK� FXVWRPHUV� UHTXLUHPHQWV� DQG�
DLPV�WR�HQKDQFH�FXVWRPHU�VDWLVIDFWLRQ��

F�� ,62�±���������������4XDOLW\�0DQDJHPHQW�6\VWHPV�±�*XLGHOLQHV�IRU�3HUIRUPDQFH�,PSURYHPHQWV�±�SURYLGHV�JXLGHOLQHV�IRU�FRPSDQLHV�WR�JR�EH\RQG�WKH�,62�±������UHTXLUHPHQWV�LQ�RUGHU�WR�HQKDQFH�D�
FRQWLQXRV�LPSURYHPHQW�SURFHVV��DQG�WR�LPSURYH�WKH�VDWLVIDFWLRQ�RI�FXVWRPHUV�DQG�DOO�RWKHU�LQWHUHVWHG�
SDUWLHV��

G�� ,62� ������ ��*XLGHOLQHV� IRU�4XDOLW\� DQG�RU� (QYLURQPHQWDO�0DQDJHPHQW� 6\VWHPV�$XGLWLQJ� ±�
SURYLGHV� JXLGDQFH� RQ� DXGLWLQJ� TXDOLW\� DQG� HQYLURQPHQWDO� PDQDJHPHQW� V\VWHPV� DQG� LV� XVHG� E\�
LQWHUQDO�DQG�H[WHUQDO�ERGLHV�ZKHQ�DXGLWLQJ�FRQIRUPLW\�WR�,62�±�����RU�,62�±�������VWDQGDUGV��
�

,Q�DGGLWLRQ�WR�WKRVH���FRUH�VWDQGDUGV�WKHUH�LV�D�FRQWLQXRV�HIIRUW�WR�GHYHORS�JXLGHOLQH�W\SH�RI�VWDQGDUGV�WR�
KHOS�WKRVH�ZKR�ZKLVK�WR�DSSO\�,62��������VWDQGDUGV��$V�H[DPSOH��,62�±�������±�4XDOLW\�0DQDJHPHQW�±�
*XLGHOLQHV�IRU�WUDLQLQJ��

�
$V� ,62� �� ����������� LV� WKH� VWDQGDUG� DFFRUGLQJ� WR� ZKLFK� FRPSDQLHV� DUH� FHUWLILHG� LW¶V� SULQFLSOHV� DQG�
UHTXLUHPHQWV�DUH�IXOO\�GHVFULEHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV��

�
,62��������������±�LQ�WKH�VFRSH�RI�WKDW�VWDQGDUG�LW�LV�VWDWHG�WKDW�WKH�UHTXLUHPHQWV�IRU�D�406�DV�VSHFLILHG�
LQ�WKH�VWDQGDUG�DUH�ZKHQ�DQ�RUJDQL]DWLRQ��
³D��QHHGV� WR�GHPRQVWUDWH� LWV�DELOLW\� WR�FRQVLVWHQWO\�SURYLGH�SURGXFWV� WKDW�PHHW�FXVWRPHU�DQG�DSSOLFDEOH�

UHJXODWRU\�UHTXLUHPHQWV��
�������DQG�
E�� � � DLPV� WR� HQKDQFH� FXVWRPHU� VDWLVIDFWLRQ� WKURXJK� WKH� HIIHFWLYH� DSSOLFDWLRQ� RI� WKH� V\VWHP�� LQFOXGLQJ�

SURFHVVHV�IRU�FRQWLQXDO�LPSURYHPHQW�RI�WKH�V\VWHP�DQG�WKH�DVVXUDQFH�RI�FRQIRUPLW\�WR�FXVWRPHU�DQG�
DSSOLFDEOH�UHJXODWRU\�UHTXLUHPHQWV�´�

�
�1RWH��LQ�,62�±��������������SURGXFW�LV�GHILQHG�DV�DQ�RXWSXW�RI�D�SURFHVV��WKHUHIRUH�LQFOXGLQJ�VHUYLFH���
�
,62� �� ������ ����� SURPRWHV� WKH� SURFHVV� DSSURDFK�ZKHQ� GHYHORSLQJ�� LPSOHPHQWLQJ� DQG� LPSURYLQJ� WKH�
HIIHFWLYHQHVV� RI� D� TXDOLW\�PDQDJHPHQW� V\VWHP� DV� GHVFULEHG� LQ� WKH� ,62� �� ����¶V� ³0RGHO� RI� D� SURFHVV�
EDVHG�406��)LJ������

�



� ��

)LJ����±�0RGHO�RI�D�SURFHVV�EDVHG�406��6RXUFH��,62�±�����������
�

,62��������������LV�EDVHG�RQ���SULQFLSOHV�RI�TXDOLW\�PDQDJHPHQW��
�
��� &XVWRPHU�IRFXV� � ��RUJDQL]DWLRQV�GHSHQG�RQ�WKHLU�FXVWRPHUV�DQG�WKHUHIRUH�WKH\�KDYH� WR�XQGHUVWDQG�

WKHLU�H[LVWLQJ�DQG�IXWXUH�QHHGV�DQG�H[SHFWDWLRQV�WR�IXOILOO�WKHP�DQG�WR�VWULYH�WR�H[FHHG�WKHP��
��� /HDGHUVKLS�±�OHDGHUV�FUHDWH�WKH�XQLW\�RI�WKH�RUJDQL]DWLRQ¶V�VFRSH��7KH\�VKRXOG�GHYHORS�DQG�PDLQWDLQ�

DQ� LQWHUQDO� DWPRVSKHUH� WKDW� HQFRXUDJHV� HPSOR\HHV� WR� EH� IXOO\� LQYROYHG� LQ� DFKLHYLQJ� WKH�
RUJDQL]DWLRQ¶V�REMHFWLYHV��

��� ,QYROYHPHQW� RI� SHRSOH� ±� WKH� SHRSOH� DW� DOO� RUJDQL]DWLRQDO� OHYHOV� DUH� WKH� RUJDQL]DWLRQ� DQG� WKHLU�
LQYROYHPHQW�HQDEOHV�WKH�XVH�RI�WKHLU�FRPSHWHQFH�WR�WKH�RUJDQL]DWLRQ¶V�EHQHILW��

��� 3URFHVV�DSSURDFK�±�DQ\�UHVXOW�FDQ�EH�DFKLHYHG�ZLWK�KLJKHU�HIILFLHQF\�ZKHQ�DFWLYLWLHV�DQG�UHVRXUFHV�
UHODWHG�WR�WKH�UHVXOW�DUH�PDQDJHG�DV�D�SURFHVV��

��� 6\VWHP�DSSURDFK�WR�PDQDJHPHQW�±�GHILQLQJ��XQGHUVWDQGLQJ�DQG�PDQDJLQJ�LQWHUUHODWHG�SURFHVVHV�DV�
D�V\VWHP��FRQWULEXWHV� WR� WKH�HIIHFWLYHQHVV�DQG�HIILFLHQF\�RI� WKH�RUJDQL]DWLRQ¶V�HIIRUW� WR�DFKLHYH� LW¶V�
REMHFWLYHV��

��� &RQWLQXDO�LPSURYHPHQW�±�FRQWLQXRXV�LPSURYHPHQW�RI�DOO�RUJDQL]DWLRQ¶V�SHUIRUPDQFH�VKRXOG�EH�D�
FRQVWDQW�REMHFWLYH�RI�WKH�RUJDQL]DWLRQ��

��� )DFWXDO�DSSURDFK�WR�GHFLVLRQ�PDNLQJ�±�HIIHFWLYH�GHFLVLRQ�PDNLQJ�LV�EDVHG�RQ�GDWD�DQG�LQIRUPDWLRQ�
DQDO\VLV��

��� 0XWXDOO\�EHQHILFLDO� VXSSOLHU� UHODWLRQVKLSV�±� WKH�RUJDQL]DWLRQ�DQG� LWV� VXSSOLHUV� DUH�GHSHQGLQJ�RQ�
HDFK�RWKHU�DQG�EDVLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKHP�RQ�PXWXDO�EHQHILW�LV�LQFUHDVLQJ�WKHLU�DELOLW\�WR�
FUHDWH�WRJHWKHU�DGGHG�YDOXH��
�
%DVHG�RQ�WKH�DERYH���SULQFLSOHV�,62�±����������LV�VWUXFWXUHG�RQ���PDLQ�FKDSWHUV��

�� 4XDOLW\�0DQDJHPHQW�6\VWHPV��3DUDJUDSK�����
�� 0DQDJHPHQW�5HVSRQVLELOLW\��3DUDJUDSK�����
�� 5HVRXUFH�0DQDJHPHQW��3DUDJUDSK�����
�� 3URGXFW�5HDOL]DWLRQ��3DUDJUDSK�����
�� 0RQLWRULQJ�DQG�0HDVXUHPHQW��3DUDJUDSK�����

,62�±��������)$0,/<�2)�67$1'$5'6�
7KH�,62���������IDPLO\�RI�VWDQGDUGV�ZDV�GHYHORSHG�WR�DVVLVW�RUJDQL]DWLRQV�WKDW�ZLVKHV�WR��

³D��DVVXUH�LWVHOI�RI�LWV�FRPSOLDQFH�ZLWK�D�VWDWHG�HQYLURQPHQWDO�SROLF\��DQG�
�E��GHPRQVWUDWH�VXFK�FRPSOLDQFH�WR�RWKHUV´�����
�
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,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKDW�,62���������GRHV�QRW�VWDWH�VSHFLILF�HQYLURQPHQWDO�SHUIRUPDQFH�FULWHULD��
EXW�UHTXLUHV�RUJDQL]DWLRQV�WR�IRUPXODWH�SROLFLHV�DQG�REMHFWLYHV�WDNLQJ�LQWR�DFFRXQW�LQIRUPDWLRQ�DERXW�
VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV��

�
7KH�,62���������IDPLO\�RI�VWDQGDUGV�DUH�DSSOLFDEOH�DW�WKH�RUJDQL]DWLRQ�OHYHO�DQG�DW�WKH�SURGXFWV�DQG�
VHUYLFHV�OHYHO��

$W�WKH�RUJDQL]DWLRQ�OHYHO����JURXSV�RI�VWDQGDUGV�ZHUH�IRUPHG��)LJ������
�� 6WDQGDUGV�IRU�LPSOHPHQWLQJ��(QYLURQPHQWDO�PDQDJHPHQW�6\VWHPV��(06���
�
�� 6WDQGDUGV�IRU�FRQGXFWLQJ�(QYLURQPHQWDO�$XGLWV�DQG�RWKHU�UHODWHG�LQYHVWLJDWLRQV��
�
�� 6WDQGDUGV�IRU�(YDOXDWLQJ�(QYLURQPHQWDO�3HUIRUPDQFH��

�
)LJ����±�$SSOLFDWLRQ�RI�WKH�,62���������IDPLO\�RI�VWDQGDUGV�DW�WKH�RUJDQL]DWLRQ�OHYHO��

6RXUFH��ZZZ�LVR�FK�
$W�WKH�SURGXFWV�DQG�VHUYLFHV�OHYHO���RWKHU�JURXSV�RI�VWDQGDUGV�ZHUH�IRUPHG��)LJ�����

�� 6WDQGDUGV�IRU�XVLQJ�(QYLURQPHQWDO�'HFODUDWLRQV�DQG�&ODLPV��
�� 6WDQGDUGV�IRU�&RQGXFWLQJ�/LIH�&\FOH�$VVHVVPHQW��/&$���
�� 6WDQGDUGV�IRU�DGGUHVVLQJ�(QYLURQPHQWDO�$VSHFWV�LQ�3URGXFWV�DQG�3URGXFW�VWDQGDUGV��
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�
)LJ����±�$SSOLFDWLRQ�RI�WKH�,62���������IDPLO\�RI�VWDQGDUGV�DW�WKH�SURGXFWV�DQG�VHUYLFHV�

OHYHO��6RXUFH��ZZZ�LVR�FK�
8VLQJ�WKH�3'&$�PRGHO�ZH�FDQ�UHODWH�WKH�GLIIHUHQW�,62���������VHULHV�RI�VWDQGDUG�WR�WKH�FRQVLVWHQW�SDLU�
,62��������DQG�������DV�SUHVHQWHG�LQ�)LJ����
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
� )LJ����±�7KH�,62�������IDPLO\�RI�VWDQGDUGV��ZZZ�LVR�FK��
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,62��������LV�EDVHG�RQ�WKH�3'&$�PRGHO�DV�SUHVHQWHG�LQ�)LJ����DQG�LW¶V�VWUXFWXUH�IROORZV�WKDW�PRGHO���
�

)LJ����±�(QYLURQPHQWDO�PDQDJHPHQW�V\VWHP�PRGHO��,62����������
�
)ROORZLQJ�WKH�DERYH�PRGHO�DQ�RUJDQL]DWLRQ�DSSO\LQJ�,62���������KDV�WR��

��� 'HILQH�WKH�RUJDQL]DWLRQ¶V�SROLF\��
��� 3ODQ�DQ�HQYLURQPHQW�PDQDJHPHQW�V\VWHP�ZKLFK�KDV�WR�LQFOXGH��

�� SURFHGXUHV�WR�LGHQWLI\�HQYLURQPHQWDO�DVSHFWV��
�� SURFHGXUHV�WR�LGHQWLI\�OHJDO�DQG�RWKHU�UHTXLUHPHQWV�DSSOLFDEOH�WR�HQYLURQPHQWDO�DVSHFWV��
�� VHW�HQYLURQPHQWDO�REMHFWLYHV��
�� HVWDEOLVK�DQG�PDLQWDLQ�D�SURJUDP�WR�DFKLHYH�WKRVH�REMHFWLYHV��

��� ,PSOHPHQW�DQG�RSHUDWH�WKH�HQYLURQPHQWDO��SODQ�E\��
�� GHILQLQJ�UROHV�DQG�UHVSRQVLELOLWLHV�UHODWHG�WR�WKH�HQYLURQPHQWDO�SODQ��
�� SURYLGLQJ�UHVRXUFHV�QHHGHG�IRU�WKH�LPSOHPHQWDWLRQ��KXPDQ��WHFKQRORJ\��ILQDQFLDO��HWF���

��� 7UDLQ�WR�FUHDWH�DZDUHQHVV�WR� WKH� LPSRUWDQFH�RI� WKH�HQYLURQPHQWDO�DVSHFWV�DQG�WR�FUHDWH� WKH�QHHGHG�
FRPSHWHQFH�RI�WKH�HPSOR\HHV�WR�IXOILOO�WKHLU�WDVNV�UHODWHG�WR�HQYLURQPHQW��

��� 'RFXPHQW� WKH� RUJDQL]DWLRQ¶V� FRUH� HOHPHQWV� DQG� SURFHGXUHV� RI� LWV� HQYLURQPHQWDO� PDQDJHPHQW�
V\VWHP��

��� (VWDEOLVK�DQG�PDLQWDLQLQJ� SURFHGXUHV� WR� LGHQWLI\�SRWHQWLDO� DFFLGHQWV� DQG�HPHUJHQF\� VLWXDWLRQV� DQG�
WKH�SURFHGXUHV�WR�UHVSRQG��

��� 0RQLWRU�� PHDVXUH�� DXGLW�� UHYLHZ� �E\� WRS� PDQDJHPHQW�� WKH� DFWLYLWLHV� UHODWHG� WR� HQYLURQPHQW� DQG�
KDQGOH�QRQFRQIRUPDQFH�E\�FRUUHFWLYH�DQG�SUHYHQWLYH�DFWLRQ��

�
1RWH��,62��������KDV�DQ�$QQH[��³*XLGDQFH�RQ�WKH�XVH�RI�WKH�VSHFLILFDWLRQ´��
�
2+6$6�������6(5,(6�2)�67$1'$5'6�
2+6$6�VWDQGV�IRU��2FFXSDWLRQDO�+HDOWK�DQG�6DIHW\�$VVHVVPHQW�6HULHV�DQG�LW¶V�WZR�VWDQGDUGV�2+6$6�
������DQG�2+6$6������������LQWHQG�WR�KHOS�RUJDQL]DWLRQV�WR�FRQWURO�DQG�UHGXFH�RFFXSDWLRQDO�KHDOWK�
DQG�VDIHW\�ULVNV��7KDW�REMHFWLYH�LV�DFKLHYHG��IROORZLQJ�WKH�VWDQGDUG��E\�DSSO\LQJ�WKH�VWDQGDUG¶V�
UHTXLUHPHQWV�IRU�DQ�RFFXSDWLRQDO�KHDOWK�DQG�VDIHW\��2+	6��PDQDJHPHQW�V\VWHP��
�
7KH�2+6$6�������VHULHV�FRPSULVHV�WZR�SDUWV��
�
2+6$6�������±�2FFXSDWLRQDO�+HDOWK�DQG�6DIHW\�0DQDJHPHQW�6SHFLILFDWLRQV��
7KLV� LV� DQ� DVVHVVPHQW� VSHFLILFDWLRQ� IRU� KHDOWK� DQG� VDIHW\� PDQDJHPHQW� V\VWHPV�� ,W� ZDV� GHYHORSHG� LQ�
UHVSRQVH�WR�ZLGHVSUHDG�GHPDQG�IRU�D�VWDQGDUG�DJDLQVW�ZKLFK�D�FRPSDQ\�FRXOG�EH�FHUWLILHG�DQG�DVVHVVHG�
DQG�FRXOG�PHHW�LW¶V�KHDOWK�DQG�VDIHW\�REOLJDWLRQV�LQ�DQ�HIILFLHQW�PDQQHU��
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�
2+6$6��������������±�2FFXSDWLRQDO�+HDOWK�DQG�6DIHW\�0DQDJHPHQW�6\VWHPV�*XLGHOLQHV�IRU�WKH�
,PSOHPHQWDWLRQ�RI�2+6$6���������2+6$6�������H[SODLQV�WKH�UHTXLUHPHQWV�RI�WKH�VSHFLILFDWLRQ�DQG�
JXLGHV�D�FRPSDQ\�WRZDUGV�LPSOHPHQWDWLRQ�DQG�FHUWLILFDWLRQ��
�
2+6$6������� KDV� EHHQ�GHYHORSHG� WR� EH� FRPSDWLEOH�ZLWK� WKH� ,62� ����� DQG� ,62� ������ VWDQGDUGV� LQ�
RUGHU� WR� IDFLOLWDWH� WKH� LQWHJUDWLRQ� RI� TXDOLW\�� HQYLURQPHQWDO� DQG� RFFXSDWLRQDO� KHDOWK� DQG� VDIHW\�
PDQDJHPHQW�V\VWHPV�E\�RUJDQL]DWLRQV��
�
1RWH��2+6$6�������VHULHV�RI�VWDQGDUGV�DUH�QRW�,62�VWDQGDUGV��LQ�IDFW�WKH�,62�FRPPLWWHHV�UHFHQWO\�YRWHG�
QRW� WR� GHYHORS� DQ� ,62� VWDQGDUG� UHODWHG� WR�2+	6�� DV� WR� WKHLU� RSLQLRQ� WKHUH� LV� QR� FOHDU� GHPDQG� IRU� LW��
+RZHYHU��WKH�LQGXVWU\�VHHPV�WR�LQGLFDWH��WKDW�WKHUH�LV�D�QHHG�IRU�VXFK�D�VWDQGDUG�DV�DQ�LQWHJUDO�FRPSRQHQW�
RI�DQ�,QWHJUDWHG�0DQDJHPHQW�6\VWHP��
�
2+6$6�������LV�EDVHG�RQ�WKH�PRGHO�RI�2+	6�PDQDJHPHQW�V\VWHP��)LJ�����ZKLFK�KDV���PDLQ�HOHPHQWV��
��� 2+	6�3ROLF\��
��� 3ODQQLQJ�
��� ,PSOHPHQWDWLRQ�DQG�RSHUDWLQJ��
��� &KHFNLQJ�DQG�FRUUHFWLYH�DFWLRQ��
��� 0DQDJHPHQW�UHYLHZ�
��� &RQWLQXDO�LPSURYHPHQW�

�
)LJ����±�(OHPHQWV�RI�VXFFHVVIXO�2+	6�PDQDJHPHQW��2+6$6��������

�
(DFK�RI� WKH� ILUVW���HOHPHQWV�KDV� D� FKDSWHU� LQ� WKH�VWDQGDUG� �FRQWLQXDO� LPSURYHPHQW� LV�PHQWLRQHG�EXW� LW�
KDVQ¶W�D�GHGLFDWHG�FKDSWHU���DQG�LW¶V�LQWHUUHODWLRQ�ZLWK�RWKHU�DFWLYLWLHV�LV�GHVFULEHG�DV�D�SURFHVV��

�
,W�LV�KHOSIXO�WR�ORRN�DW�DOO�WKRVH���ILJXUHV�WR�XQGHUVWDQG�WKH�VWDQGDUGV�UHTXLUHPHQWV��)LJ������
�
�
�
�
�
�
�
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�

)LJ����±�7KH���HOHPHQWV�RI�2+6$6��������2+6$6��������
�
,17(*5$7,21�2)�48$/,7<�0$1$*(0(17�6<67(06�67$1'$5'6�
,Q�WKH�IRUZDUG�RI�WKDW�FKDSWHU�WKH�JROGHQ�WULDQJOH�RI�TXDOLW\�PDQDJHPHQW�VWDQGDUGV�PRGHO�ZDV�PHQWLRQHG�
DV�D�UHIOHFWLRQ�RI�WKH�LQWHJUDWHG�VWUDWHJLF�GHILQLWLRQ�RI�TXDOLW\��
�
$OO���IDPLOLHV�RI�VWDQGDUGV�SUHVHQWHG�LQ�WKDW�FKDSWHU�DUH�DLPHG�WR�PLQLPL]H�EXVLQHVV�ULVNV�LQ�WKH�GLIIHUHQW�
DUHDV�WKH\�FRYHU��,Q�DOO�WKUHH�VWDQGDUGV�JHQHULF�VWHSV�RI�ULVN�PDQDJHPHQW�FDQ�EH�UHFRJQL]HG��7KRVH�VWHSV�
DUH��

�� LGHQWLILFDWLRQ�RI�FULWLFDO�DVSHFWV�DQG�ULVNV��
�� DVVHVVPHQW�DQG�SULRULWL]DWLRQ�RI�ULVNV��
�� GHWHUPLQDWLRQ�RI�UHTXLUHPHQWV��
�� LPSOHPHQWDWLRQ�RI�PRQLWRULQJ�DQG�FRQWURO�V\VWHPV��
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0RUH�WKDQ�WKDW��DOO���IDPLOLHV�RI�VWDQGDUGV�XVH�WZR�ZHOO�NQRZQ�PDQDJHPHQW�SULQFLSOHV��
�� 3'&$��FDOOHG�'HPLQJ�6KHZDUW�&\FOH���
�� 3URFHVV�DSSURDFK��

�
7KH�FRPELQDWLRQ�RI�WKRVH���SULQFLSOHV�LV�LOOXVWUDWHG�LQ�)LJ�����

�
)LJ����±�&RPELQDWLRQ�RI�3'&$�DQG�SURFHVV�DSSURDFK�����

�
:KHQ�WUDQVODWLQJ�WKH�VWUDWHJLF�TXDOLW\�GHILQLWLRQ�LQWR�DQ�LQWHJUDWHG�PDQDJHPHQW�V\VWHP�PRGHO��)LJ������
ZH�FDQ�GHWHFW�WKH�IRFDO�SRLQWV�IRU�LQWHJUDWHG�PDQDJHPHQW��DQG�KRZ�WKH\�DUH�OLQNHG�WR�DQ�RUJDQL]DWLRQ¶V�
PDLQ�SURFHVVHV��

�

�
)LJ�������)RFDO�SRLQWV��FULWLFDO�DVSHFWV��IRU�LQWHJUDWHG�PDQDJHPHQW�UHODWHG�WR�DQ�
RUJDQL]DWLRQ¶V�SURFHVVHV�DQG�SURGXFWV�����

�
7KH�DERYH�PRGHO�VLPSOLILHV�WKH�PXFK�PRUH�FRPSOH[�UHDOLW\��(QYLURQPHQWDO�DVSHFWV�DUH�OLQNHG�DOVR�WR�WKH�
SURGXFWV�DQG�VHUYLFHV�GHOLYHUHG�E\�DQ�RUJDQL]DWLRQ�DQG�DUH�LQIOXHQFHG�E\�WKH�VXSSOLHUV�WKURXJK�WKH�JRRGV�
DQG�VHUYLFHV�XVHG�E\�WKH�RUJDQL]DWLRQ��,Q�WKH�VDPH�ZD\�2+	6�KD]DUGV�FDQ�EH�OLQNHG�WR�VXSSOLHUV�WKRXJK�
PDWHULDOV��HTXLSPHQW�HWF��SXUFKDVHG�DQG�XVHG�E\�WKH�RUJDQL]DWLRQ��
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7R� FRQFOXGH� WKH� GLVFXVVLRQ�RQ� WKH� QHHG� IRU� IXWXUH� LQWHJUDWLRQ� RI� WKRVH� �� IDPLOLHV� RI� VWDQGDUGV�� ,62�±�
������ ,62� ±� ������ DQG� 2+6$6� ±� ������� LQWR� DQ� LQWHJUDWHG� PDQDJHPHQW� V\VWHP� ZH� FDQ� XVH� WKH�
FRPSDUDWLYH� WDEOH� GHYHORSHG� E\� WKH� WHDP� RI� 1(1� ���� GHPRQVWUDWLQJ� WKH� VLPLODULWLHV� LQ� FRQFHSWV� DQG�
WHUPV�LQ�WKRVH���VWDQGDUGV��

�
)LJ�����±�&RUUHVSRQGLQJ�WHUPV�DQG�FRQFHSWV�IURP�,62����������

,62����������2+6$6�����������
�

&21&/86,21�
,Q�WKH�QHDU�IXWXUH�FRPSDQLHV�ZLOO�KDYH�WR�LQWHJUDWH�LQ�WKHLU�H[LVWLQJ�PDQDJHPHQW�V\VWHPV�WKRVH���

VWDQGDUGV�RI�TXDOLW\�EHKDYLRU��,62�±�������,62��������2+6$6��������DV�SDUW�RI�WKHLU�WKULYH�IRU�VXUYLYDO�
LQ� WKH�JOREDO�FRPSHWLWLYH�HQYLURQPHQW��'RLQJ�VR�� WKH\�ZLOO�PDQDJH�EHWWHU� WKHLU�FXVWRPHUV�H[SHFWDWLRQV�
DQG�PDQDJH�EHWWHU� WKH�ULVNV� WKH\�IDFH��WKHUHIRUH�ZH�ZHUH�ULJKW�LQ�QDPLQJ�WKRVH�VWDQGDUGV��³7KH�JROGHQ�
WULDQJOH�RI�VWDQGDUGV´��

:KDWHYHU�ZH�GR��DV�PDQDJHUV��WR�LPSURYH�RXU�EXVLQHVV�SHUIRUPDQFH��OHW¶V�QRW�IRUJHW�DERXW�WKH�
KXPDQ�DVSHFW�DV�VR�ZHOO�VWDWHG�E\�-XUDQ�-�0��LQ�DQ�LQWHUYLHZ�ZLWK�KLP�IURP�-DQXDU\�����������

³$�VFLHQWLVW�LV�IDFHG�ZLWK�GLVFRYHULQJ�WKH�ODZV�RI�QDWXUH�DQG�SURSHUWLHV�RI�PDWHULDOV�DQG�VR�
RQ��(QJLQHHUV��WKH�WHFKQRORJLVWV�DUH�IDFHG�ZLWK�XWLOL]LQJ�WKH�SURSHUWLHV�RI�PDWHULDOV�DQG�WKH�ODZV�RI�
QDWXUH� IRU� WKH� EHQHILW� RI� PDQ�� 7KH�PDQDJHU� LV� IDFHG�ZLWK� XWLOL]LQJ� WKH� IRUFHV� RI� SHRSOH� IRU� WKH�
EHQHILW�RI�PDQ�´�

�


