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6HOHFWHG�3DSHU�SUHSDUHG�IRU�SUHVHQWDWLRQ�DW�WKH�$PHULFDQ�$JULFXOWXUDO�(FRQRPLFV�$VVRFLDWLRQ�
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&RS\ULJKW������E\�6X]LH�*UHHQKDOJK��0LFKDHO�7D\ORU��0LQG\�6HOPDQ�DQG�-HQQ\�*XLOLQJ��$OO�
ULJKWV�UHVHUYHG��5HDGHUV�PD\�PDNH�YHUEDWLP�FRSLHV�RI�WKLV�GRFXPHQW�IRU�QRQ�FRPPHUFLDO�
SXUSRVHV�E\�DQ\�PHDQV��SURYLGHG�WKLV�FRS\ULJKW�QRWLFH�DSSHDUV�RQ�DOO�VXFK�FRSLHV�
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$EVWUDFW�
%XQGOHG�HFRV\VWHP�PDUNHWV�PD\�EH�WKH�QH[W�ELJ�EX]]�LQ�HQYLURQPHQWDO�SROLF\�DQG�HFRV\VWHP�
FRQVHUYDWLRQ�DQG�UHVWRUDWLRQ��%XW�ZKDW�GRHV�LW�PHDQ"�$QG�ZKDW�LV�WKH�IHDVLELOLW\�RI�WKHVH�
PDUNHWV"�:KLOH�VLQJOH�VHUYLFH�HFRV\VWHP�PDUNHWV�DUH�SUROLIHUDWLQJ��EXQGOHG�HFRV\VWHP�PDUNHWV�
DUH�QRW��8VLQJ�VRPH�µHQDEOLQJ¶�DQG�µRSHUDWLQJ¶�FRQGLWLRQV�LGHQWLILHG�IRU�YDULRXV�VLQJOH�HFRV\VWHP�
PDUNHWV��,�ZLOO�VHH�KRZ�WKHVH�FRQGLWLRQV�KROG�DV�\RX�PRYH�WR�EXQGOHG�HFRV\VWHP�PDUNHWV��,�DOVR�
RXWOLQH�VRPH�RI�WKH�KXUGOHV�WKDW�FRQIURQW�WKH�GHYHORSPHQW�RI�EXQGOHG�HFRV\VWHP�PDUNHWV�DQG�
ZKDW�PD\�QHHG�WR�EH�UHFRQFLOHG�WR�PRYH�WKHVH�PDUNHWV�IRUZDUG��7KLV�DUWLFOH�LV�DLPHG�DW�
VWLPXODWLQJ�JUHDWHU�WKLQNLQJ�DQG�SURPRWLQJ�PRUH�H[SORUDWLRQ�E\�WKH�SROLF\�DQG�UHVHDUFK�
FRPPXQLW\�LQWR�WKH�GHYHORSPHQW�RI�EXQGOHG�HFRV\VWHP�PDUNHWV��
�
.H\�ZRUGV��EXQGOHG�HFRV\VWHP�PDUNHWV��PDUNHW�EDVHG�LQVWUXPHQWV��SROLF\��WUDGLQJ��HFRV\VWHP�
VHUYLFHV��PDUNHWV��
�
:KHUH�$UH�:H�7RGD\"�
7KHUH�DUH�D�EXUJHRQLQJ�QXPEHU�RI�LQGLYLGXDO�HFRV\VWHP�PDUNHWV�HPHUJLQJ�DURXQG�WKH�ZRUOG��
*UHHQKRXVH�JDV��*+*��DQG�FDUERQ�PDUNHWV�DUH�IRXQG�LQ�(XURSH��$XVWUDOLD��1HZ�=HDODQG��DQG�WKH�
8QLWHG�6WDWHV��ZDWHU�TXDOLW\�PDUNHWV�LQ�WKH�8QLWHG�6WDWHV��$XVWUDOLD��DQG�1HZ�=HDODQG��62��
PDUNHWV�LQ�WKH�8QLWHG�6WDWHV��DQG�WKH�OLVW�JRHV�RQ��6R�SHUKDSV�WKH�QH[W�VWHS�LV�WR�EXQGOH�WKHVH�
HFRV\VWHP�VHUYLFHV�WRJHWKHU�LQWR�RQH�PDUNHW��HVSHFLDOO\�LQ�DUHDV�ZKHUH�RQH�HQWLW\�FDQ�SRWHQWLDOO\�
µSOD\¶�LQ�PRUH�WKDQ�RQH�PDUNHW��7KH�FRQFHSW�KDV�EHHQ�GLVFXVVHG�IRU�D�QXPEHU�RI�\HDUV�E\�
SUDFWLWLRQHUV��VXFK�DV�GHVLJQHUV�RI�DQG�SDUWLFLSDQWV�LQ�VLQJOH�HFRV\VWHP�PDUNHWV��EXW�ZH�UHDOO\�
KDYH�QRW�VHHQ�DQ\�WUXH�EXQGOHG�PDUNHWV�DULVH�IRU�PXOWLSOH�HFRV\VWHP�VHUYLFHV��
�
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%XQGOHG�PDUNHWV�DUH�SDUWLFXODUO\�DWWUDFWLYH�WR�VHFWRUV�VXFK�DV�DJULFXOWXUH�DQG�IRUHVWU\��ZKHUH�WKH�
LPSOHPHQWDWLRQ�RI�RQH�SUDFWLFH�PD\�KDYH�LPSOLFDWLRQV�RQ�D�QXPEHU�RI�HFRV\VWHP�VHUYLFHV��)RU�
LQVWDQFH��D�ULSDULDQ�EXIIHU�VWULS�ZLOO�UHGXFH�SKRVSKRUXV�DQG�VHGLPHQW�UHDFKLQJ�VWUHDPV��UHGXFH�
QLWURJHQ�ORVVHV��LQFUHDVH�FDUERQ�VHTXHVWUDWLRQ�DQG�SRVVLEO\�LPSURYH�ZLOGOLIH�KDELWDW²DOO�SRVLWLYH�
LPSDFWV�RQ�D�QXPEHU�RI�HFRV\VWHP�VHUYLFHV��1RW�DOO�SUDFWLFHV�KDYH�SRVLWLYH�EHQHILWV�DFURVV�WKH�
ERDUG�WKRXJK��)RU�H[DPSOH��WKH�HVWDEOLVKPHQW�RI�D�FRQVWUXFWHG�ZHWODQG�LPSURYHV�QXWULHQW�F\FOLQJ�
DQG�ZLOGOLIH�KDELWDW�EXW�DOVR�LQFUHDVHV�PHWKDQH�HPLVVLRQV��D�SRWHQW�JUHHQKRXVH�JDV���
�
$V�WKH�ELR�SK\VLFDO��HFRQRPLF��VRFLDO�RU�OHJLVODWLYH�FRQGLWLRQV�ZLOO�QRW�DOZD\V�H[LVW�IRU�EXQGOHG�
PDUNHWV�WR�PDNH�VHQVH�RU�HYHQ�WR�EH�FRQWHPSODWHG��WKH�DLP�RI�WKLV�DUWLFOH�LV�WR�H[SORUH�LQ�PRUH�
GHWDLO�WKH�IHDVLELOLW\�RI�EXQGOLQJ�PRUH�WKDQ�RQH�HFRV\VWHP�VHUYLFH�LQWR�WKH�RQH�PDUNHW��7KH�DUWLFOH�
LV�QRW�PHDQW�WR�EH�WKH�µILQDO�ZRUG¶�RQ�EXQGOHG�HFRV\VWHP�PDUNHWV�RU�HYHQ�JR�LQWR�VLJQLILFDQW�
GHWDLO�RQ�WKH�YDULRXV�LVVXHV��UDWKHU�LW�LV�GHVLJQHG�WR�VWLPXODWH�GLVFXVVLRQ�DQG�UHVHDUFK�DURXQG�KRZ�
WKHVH�PDUNHWV�VKRXOG�ORRN��LI�DW�DOO���ZKDW�WKH\�VKRXOG�FRQWDLQ�DQG�ZKDW�QHHGV�WR�EH�GRQH��
�
(FRV\VWHP�6HUYLFHV�
,W�LV�LPSRUWDQW�LQ�WKH�FRQWH[W�RI�WKH�IROORZLQJ�GLVFXVVLRQ�WR�XQGHUVWDQG�ZKDW�HFRV\VWHP�VHUYLFHV�
DQG�HFRV\VWHP�PDUNHWV�PHDQ��DV�WKH\�FDQ�EH�UDWKHU�DEVWUDFW�FRQFHSWV�WR�XQGHUVWDQG��
�
(FRV\VWHP�VHUYLFHV�KDYH�EHHQ�GHILQHG�LQ�D�YDULHW\�RI�ZD\V��+RZHYHU��WKLV�GLVFXVVLRQ�ZLOO�XVH�WKH�
0LOOHQQLXP�(FRV\VWHP�$VVHVVPHQW��0$�������GHILQLWLRQ�DQG�FODVVLILFDWLRQ�RI�HFRV\VWHP�
VHUYLFHV��)LJXUH�����(FRV\VWHP�VHUYLFHV�DUH�WKH�EHQHILWV�SHRSOH�REWDLQ�IURP�HFRV\VWHPV�DQG�
LQFOXGH�WKH�SURYLVLRQLQJ��UHJXODWLQJ��DQG�FXOWXUDO�VHUYLFHV�WKDW�GLUHFWO\�DIIHFW�SHRSOH�DQG�WKH�
VXSSRUWLQJ�VHUYLFHV�QHHGHG�WR�PDLQWDLQ�WKH�RWKHU�VHUYLFHV��
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�
3URYLVLRQLQJ�6HUYLFHV�
3URGXFWV�REWDLQHG�IURP�

HFRV\VWHPV�
�
�

•�)RRG�DQG�ILEHU�
•�)XHO�
•�*HQHWLF�UHVRXUFHV�
•�%LRFKHPLFDO��QDWXUDO�

PHGLFLQHV��DQG�
SKDUPDFHXWLFDOV�

•�2UQDPHQWDO�UHVRXUFHV�
•�)UHVKZDWHU�

�

5HJXODWLQJ�6HUYLFHV�
%HQHILWV�GHULYHG�IURP�
UHJXODWLRQ�RI�HFRV\VWHP�

SURFHVVHV�
�

•�$LU�TXDOLW\�PDLQWHQDQFH�
•�&OLPDWH�UHJXODWLRQ�
•�:DWHU�UHJXODWLRQ�
•�(URVLRQ�FRQWURO�
•�:DWHU�SXULILFDWLRQ�DQG�

ZDVWH�WUHDWPHQW�
•�5HJXODWLRQ�RI�KXPDQ�

GLVHDVHV�
•�%LRORJLFDO�FRQWURO�
•�3ROOLQDWLRQ�
•�6WRUP�SURWHFWLRQ�
�

&XOWXUDO�6HUYLFHV�
1RQ�PDWHULDO�EHQHILWV�

REWDLQHG�IURP�HFRV\VWHPV�
�
�

•�&XOWXUDO�GLYHUVLW\�
•�6SLULWXDO�DQG�UHOLJLRXV�

YDOXHV�
•�.QRZOHGJH�V\VWHPV�
•�(GXFDWLRQDO�YDOXHV�
•�,QVSLUDWLRQ�
•�$HVWKHWLF�YDOXHV�
•�6RFLDO�UHODWLRQV�
•�6HQVH�RI�SODFH�
•�&XOWXUDO�KHULWDJH�YDOXHV�
•�5HFUHDWLRQ�DQG�

HFRWRXULVP�
6XSSRUWLQJ�6HUYLFHV�

6HUYLFHV�QHFHVVDU\�IRU�WKH�SURGXFWLRQ�RI�DOO�RWKHU�HFRV\VWHP�VHUYLFHV�
�
•�6RLO�IRUPDWLRQ�DQG�UHWHQWLRQ�
•�1XWULHQW�DQG�ZDWHU�F\FOLQJ�
•�3ULPDU\�SURGXFWLRQ�
•�3URGXFWLRQ�RI�DWPRVSKHULF�R[\JHQ�
•�3URYLVLRQLQJ�RI�KDELWDW�

6RXUFH��0$������
�
)LJXUH����(FRV\VWHPV�6HUYLFHV�
�
�
(FRV\VWHP�0DUNHWV�
(FRV\VWHP�PDUNHWV�DUH�VLPSO\�PDUNHWV�IRU�HFRV\VWHP�VHUYLFHV�GHVLJQHG�WR�LPSURYH�WKH�FRQGLWLRQ�
RI�WKDW�VHUYLFH��,Q�DQ�HFRV\VWHP�PDUNHW��DQ�HQYLURQPHQWDO�JRDO�RU�FDS�LV�HVWDEOLVKHG�DQG�WKHQ�WKH�
FDS�LV�DOORFDWHG�EHWZHHQ�GHJUDGDWLRQ�VRXUFHV��&RPPRGLWLHV��L�H���WKH�WUDGDEOH�XQLW�WKDW�UHSUHVHQW�
HFRV\VWHP�VHUYLFHV��DUH�WUDGHG�EHWZHHQ�SHRSOH�XVLQJ�D�SULFLQJ�PHFKDQLVP�WR�DOORFDWH�UHVRXUFHV�
PRUH�HIILFLHQWO\��WKHUHE\�LPSURYLQJ�HFRV\VWHP�KHDOWK��
�
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0RUH�RIWHQ�WKDQ�QRW�ZKHQ�LW�FRPHV�WR�HFRV\VWHPV��SHRSOH�WHQG�WR�WKLQN�RI�PDUNHW�EDVHG�
LQVWUXPHQWV�DV�D�FRVW�HIIHFWLYH�ZD\�WR�PHHW�DQ�HFRV\VWHP�RU�HQYLURQPHQWDO�JRDO��7LHWHQEXUJ��
�������7KHVH�LQVWUXPHQWV�FDQ�FRYHU�D�P\ULDG�RI�GLIIHUHQW�PDUNHW�IRUPV�OLNH�DXFWLRQV��RIIVHWV�DQG�
WUDGLQJ��0RVW�RI�WKLV�DUWLFOH�ZLOO�IRFXV�RQ�WKH�ODWWHU�W\SH�RI�PDUNHW²WUDGLQJ�PDUNHWV�RU�FDS�DQG�
WUDGH�FRPSOLDQFH�PDUNHWV�IRU�HFRV\VWHP�VHUYLFHV��+RZHYHU��PDQ\�RI�WKH�LVVXHV�RXWOLQHG�LQ�WKLV�
DUWLFOH�ZLOO�DOVR�KROG�IRU�WKH�RWKHU�W\SHV�RI�PDUNHWV��
�
:DWHU�TXDOLW\�WUDGLQJ�PDUNHWV�DUH�H[DPSOHV�RI�VLQJOH�HFRV\VWHP�PDUNHWV�IRU�ZDWHU�SXULILFDWLRQ��,Q�
WKHVH�PDUNHWV�WKH�FRPPRGLW\�EHLQJ�WUDGHG�LV�SROOXWDQWV�WKDW�DIIHFW�WKH�TXDOLW\��RU�SXULW\�RI�WKH�
ZDWHU���VXFK�DV�QXWULHQWV��VHGLPHQW��VDOW��HWF��7UDGLQJ�PDUNHWV�DUH�SUHPLVHG�RQ�WKH�IDFW�WKDW�FRVWV�
WR�UHGXFH�QXWULHQW�GLVFKDUJHV��IRU�H[DPSOH��GLIIHU�EHWZHHQ�LQGLYLGXDO�HQWLWLHV�GHSHQGLQJ�RQ�WKHLU�
VL]H��ORFDWLRQ��VFDOH��PDQDJHPHQW��DQG�RYHUDOO�HIILFLHQF\��:KHQ�QXWULHQW�GLVFKDUJHV�DUH�UHJXODWHG��
WUDGLQJ�PDUNHWV�JLYH�WKH�UHJXODWHG�HQWLWLHV�WKH�IOH[LELOLW\�WR�FRPSO\�ZLWK�WKHLU�UHJXODWRU\�
REOLJDWLRQV�E\�SXUFKDVLQJ�HTXLYDOHQW�UHGXFWLRQV�LQ�WKH�UHOHYDQW�FRPPRGLW\�HOVHZKHUH��7KH�DELOLW\�
WR�WUDGH�GLVFKDUJH�DOORZDQFHV�RU�UHGXFWLRQ�FUHGLWV�FUHDWHV�DQ�LQFHQWLYH�IRU�WKRVH�ZKR�FDQ�UHGXFH�
WKHLU�GLVFKDUJHV�PRVW�FRVW�HIIHFWLYHO\�WR�GR�VR�DQG�VHOO�H[FHVV�UHGXFWLRQV�WR�WKRVH�IRU�ZKRP�WKH�
FRVW�RI�UHGXFLQJ�GLVFKDUJHV�LV�KLJKHU��*UHHQKDOJK�DQG�6HOPDQ��������
�
7KHUH�LV�D�TXLWH�D�ORW�RI�OLWHUDWXUH�WKDW�GLVFXVVHV�WKH�FUHDWLRQ�RI�PDUNHWV�IRU�HFRV\VWHP�VHUYLFHV�
DQG�WKH�FRUUHVSRQGLQJ�UDWLRQDOH�IRU�ZK\�WKHVH�W\SHV�RI�PDUNHWV�DUH�LPSRUWDQW��H�J���DGGUHVV�
H[WHUQDOLWLHV���WKH�FKDOOHQJHV�ZLWK�HVWDEOLVKLQJ�WKHVH�PDUNHWV��H�J���SRRUO\�GHILQHG�SURSHUW\�ULJKWV��
VXSSO\�GHPDQG�LVVXHV��HWF�WKDW�OHDG�WR�PDUNHW�IDLOXUHV���DQG�H[DPSOHV�RI�ZKHUH�PDUNHWV�IRU�
HFRV\VWHP�VHUYLFHV�KDYH�DULVHQ��5DQGDOO�DQG�7D\ORU�������0XUWRXJK�HW�DO��������.LQJ�DQG�.XFK�
������.LQJ�������:KLWWHQ�DQG�6KHOWRQ�������'XUDLDSSDK�������:KLWWHQ�HW�DO����������
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7KLV�DUWLFOH��DVVXPLQJ�WKDW�WKHVH�DUJXPHQWV�DUH�ZHOO�XQGHUVWRRG�DQG�HVWDEOLVKLQJ�D�PDUNHW�LV�DQ�
DSSURSULDWH�SROLF\�WRRO�WR�LPSURYH�WKH�IXQFWLRQLQJ�RI�HFRV\VWHP�VHUYLFHV��LQVWHDG�H[SORUHV�WKH�
FRQFHSW�RI�EXQGOHG�HFRV\VWHP�PDUNHWV�ZKHUH�PRUH�WKDQ�RQH�HFRV\VWHP�VHUYLFH�FDQ�EH�WUDQVDFWHG�
LQ�WKH�PDUNHW��,W�ORRNV�DW�ZKDW�LV�QHHGHG�IRU�EXQGOHG�HFRV\VWHP�PDUNHWV�WR�RFFXU��ZKHUH�WKH\�DUH�
PRVW�OLNHO\�WR�HPHUJH��DQG�WKH�SRWHQWLDO�FRPPRGLWLHV�WKHVH�HFRV\VWHP�PDUNHWV�PD\�WUDGH��
�
7UDQVODWLQJ�(FRV\VWHP�6HUYLFHV�WR�(FRV\VWHP�0DUNHWV�
7UDQVODWLQJ�HFRV\VWHP�VHUYLFHV�LQWR�D�PDUNHW�FRQWH[W�FDQ�FDXVH�VRPH�FRQIXVLRQ��DV�ZH�GR�QRW�
WUDGH�HFRV\VWHP�VHUYLFHV��5DWKHU��ZH�WUDGH�FRPPRGLWLHV�WKDW�UHODWH�WR�WKHVH�VHUYLFHV��8VLQJ�WKH�
ZDWHU�TXDOLW\�H[DPSOH�DERYH��WKH�FRPPRGLW\�FRXOG�EH�QXWULHQWV�OLNH�SKRVSKRUXV�RU�QLWURJHQ��
VHGLPHQW�RU�VDOW��
�
8VLQJ�WKH�0$�FODVVLILFDWLRQ�RXWOLQHG�LQ�)LJXUH����ZH�ILQG�WKDW�ZHOO�IXQFWLRQLQJ�FRPPRGLW\�
PDUNHWV�DOUHDG\�H[LVW�IRU�PDQ\�RI�WKH�SURYLVLRQLQJ�VHUYLFHV��UHIHUUHG�WR�DV�HFRV\VWHP�JRRGV�LQ�
VRPH�OLWHUDWXUH��H�J���&RQVWDQ]D�HW�DO���������)RU�LQVWDQFH��WKHUH�DUH�PDUNHWV�IRU�D�YDVW�UDQJH�RI�
IRRG��ILEHU��DQG�IXHO�SURGXFWV��DQG�LQ�WKHVH�PDUNHWV��D�SK\VLFDO�FRPPRGLW\�FKDQJHV�KDQGV���
�
&XOWXUDO�VHUYLFHV�DUH�QRQ�PDWHULDO�EHQHILWV�ZKRVH�OHYHO�RI�EHQHILW�QRW�RQO\�YDULHV�GHSHQGLQJ�RQ�
WKH�FRQGLWLRQ�RI�DQ�HFRV\VWHP�EXW�E\�DQ�LQGLYLGXDO¶V�SHUFHSWLRQ�RI�WKH�LPSRUWDQFH�RI�WKH�YDULRXV�
FXOWXUDO�VHUYLFHV��7KH�LQGLYLGXDO�SUHIHUHQFH�DVSHFW�RI�WKHVH�VHUYLFHV�PDNHV�PRVW�RI�WKHP�GLIILFXOW�
WR�LQWHJUDWH�LQWR�D�IXQFWLRQLQJ�PDUNHW��0$��������&HUWDLQ�W\SHV�RI�FXOWXUDO�VHUYLFHV�VXFK�DV�
UHFUHDWLRQ�DQG�HFRWRXULVP��KRZHYHU��KDYH�EHHQ�VXFFHVVIXOO\�XVHG�LQ�D�PDUNHW�FRQWH[W�DV�
UHFUHDWLRQ��DQG�HFRWRXULVP�H[SHULHQFHV�DUH�UHJXODUO\�ERXJKW�DQG�VROG��
�
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7KH�ORQJ�WHUP�QDWXUH�RI�VXSSRUWLQJ�VHUYLFHV�PHDQV�WKH\�GR�QRW�KDYH�D�GLUHFW�LPSDFW�RQ�SHRSOH�
DQG�FRQVHTXHQWO\�KDYH�QRW�OHG�WR�WKH�GHYHORSPHQW�RI�PDUNHWV�IRU�WKHVH�VHUYLFHV��6XSSRUWLQJ�
VHUYLFHV�DUH�VWLOO�LPSRUWDQW��WKRXJK��DV�WKH\�DIIHFW�RWKHU�VHUYLFHV��ZKLFK�LQ�WXUQ�LPSDFW�SHRSOH��)RU�
LQVWDQFH��HYHQ�WKRXJK�KXPDQV�GR�QRW�GLUHFWO\�XVH�VRLO�IRUPDWLRQ�VHUYLFHV��WKLV�VHUYLFH�DIIHFWV�WKH�
SURYLVLRQLQJ�VHUYLFHV�SURYLGHG�E\�IRRG�DQG�ILEHU�RQ�ZKLFK�KXPDQV�GHSHQG��0$���������
�
5HJXODWLQJ�VHUYLFHV�DUH�WKH�DUHD�ZLWK�WKH�JUHDWHVW�SRWHQWLDO�IRU�GHYHORSLQJ�QHZ�PDUNHWV²WKLV�LV�
ZKHUH�WKH�UHODWLYHO\�UHFHQW�GHYHORSPHQW�RI�VLQJOH�VHUYLFH�HFRV\VWHP�PDUNHWV�KDV�FRQFHQWUDWHG��
7KH�ZDWHU�TXDOLW\�WUDGLQJ�PDUNHW�H[DPSOH�DERYH�IDOOV�LQWR�WKLV�FDWHJRU\��7KH�LQLWLDO�FKDOOHQJH�
ZLWK�FUHDWLQJ�PDUNHWV�IRU�WKHVH�VHUYLFHV�LV�LGHQWLI\LQJ�D�TXDQWLILDEOH�FRPPRGLW\�WKDW�UHODWHV�WR�WKH�
HFRV\VWHP�VHUYLFH�LQ�TXHVWLRQ��DV�WKHUH�DUH�QR�SK\VLFDO�FRPPRGLWLHV�FKDQJLQJ�KDQGV��7DEOH���
RXWOLQHV�VRPH�VHUYLFHV�WKDW�FRXOG�VXSSRUW�PDUNHWV��7KH�UHPDLQLQJ�GLVFXVVLRQ�IRFXVHV�RQ�WKH�
HVWDEOLVKPHQW�RI�PDUNHWV�UHODWLQJ�WR�WKRVH�UHJXODWLQJ�HFRV\VWHP�VHUYLFHV�WKDW�FRXOG�VXSSRUW�D�
PDUNHW��
�
7DEOH����3RWHQWLDO�&RPPRGLWLHV�IRU�6RPH�5HJXODWLQJ�(FRV\VWHP�6HUYLFHV�
�
5HJXODWLQJ�6HUYLFH� 3RVVLEOH�&RPPRGLW\�LHV��
$LU�TXDOLW\�PDLQWHQDQFH� 6XOSKXU�GLR[LGH��12[��SDUWLFXODWHV�
&OLPDWH�UHJXODWLRQ� *UHHQKRXVH�JDVHV��H�J���FDUERQ�GLR[LGH��&2����QLWURXV�

R[LGH��1�2���PHWKDQH��&+����K\GURIOXURFDUERQV��+)&V���
SHURIOXURFDUERQV��3)&V���DQG�VXOSKXU�KH[DIOXULGH��6)���

:DWHU�UHJXODWLRQ� 4XDQWLW\�RI�VXUIDFH�ZDWHU�RU�JURXQGZDWHU�
:DWHU�SXULILFDWLRQ� 1XWULHQWV��H�J���SKRVSKRURXV�DQG�QLWURJHQ���VDOW�
(URVLRQ�FRQWURO� 6HGLPHQW�
3ROOLQDWLRQ� +DELWDW�RI�D�SDUWLFXODU�W\SH�FRQGLWLRQ�
�
�
�
�
�
�
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%XQGOHG�(FRV\VWHP�0DUNHWV�
%XQGOHG�HFRV\VWHP�PDUNHWV�DUH�ZKHUH�D�PDUNHW�H[LVWV�WKDW�VLPXOWDQHRXVO\�LQFRUSRUDWHV�PRUH�WKDQ�
RQH�HFRV\VWHP�VHUYLFH�LQWR�D�VLQJOH�WUDQVDFWLRQ��7KHUH�DUH�RQO\�D�IHZ�H[DPSOHV�RI�WKHVH��RQH�
EHLQJ�WKH�(FR7HQGHU�FRQGXFWHG�LQ�9LFWRULD��$XVWUDOLD�LQ�������7KLV�ZDV�LV�QRW�D�WUDGLQJ�PDUNHW�
EXW�DQ�DXFWLRQ��7KH�(FR7HQGHU�EXQGOHG�ZDWHU�TXDOLW\��JUHHQKRXVH�JDVHV�DQG�KDELWDW�LQWR�D�VLQJOH�
FRPPRGLW\�WKDW�ZDV�DXFWLRQHG��(LJHQJUDDP�HW�DO���������2I�WKH����ELGV�LQ�WKLV�DXFWLRQ�����
SHUFHQW�RI�WKH�ELGV�ZHUH�DFFHSWHG��WRWDOO\�DURXQG�$8'����������UHVXOWLQJ�LQ�����KD��RU�
DSSUR[LPDWHO\�����DFUHV��EHLQJ�UHYHJHWDWHG�RU�XQGHUJRLQJ�QDWLYH�YHJHWDWLRQ�PDQDJHPHQW�DQG�
�������WRQQHV�RI�FDUERQ�RI�EHLQJ�VHTXHVWHUHG��)HZ�ELGV�KDG�ZDWHU�TXDOLW\��VDOLQLW\��EHQHILWV��
�
5DWLRQDOH�IRU�D�%XQGOHG�(FRV\VWHP�0DUNHW�
7KH�SULQFLSDO�UHDVRQ�IRU�FRQVLGHULQJ�D�EXQGOHG�HFRV\VWHP�PDUNHW�LV�WKDW�HFRV\VWHP�VHUYLFHV�DUH�
W\SLFDOO\�LQWHUOLQNHG��VXJJHVWLQJ�WKH�DJJUHJDWLRQ�RU�EXQGOLQJ�RI�HFRV\VWHP�VHUYLFHV�LV�LQGHHG�
LPSRUWDQW�DQG�LV�D�GLUHFWLRQ�ZH�VKRXOG�WDNH���
�
+RZHYHU��LQ�UHDOLW\�ZH�DUH�RIWHQ�IDFHG�ZLWK�WKH�QRWLFHDEOH�GHWHULRUDWLRQ�RI�RQH�HFRV\VWHP�VHUYLFH��
DQG�SROLFLHV�DUH�IRUPXODWHG�WR�DPHOLRUDWH�WKDW�VHUYLFH�ZLWKRXW�H[SOLFLW��RU�HYHQ�LPSOLFLW��
FRQVLGHUDWLRQ�RI�WKH�LPSDFW�RI�WKDW�VROXWLRQ�RQ�RWKHU�HFRV\VWHP�VHUYLFHV��2QH�H[DPSOH�ZDV�WKH�
UHVSRQVH�WR�H[FHVVLYH�VHGLPHQW�ORVV�IURP�8�6��IDUPODQG�LQ�WKH�����V��2QH�RSWLRQ²WR�VXEVLGL]H�
WKH�WUDQVLWLRQ�IURP�FRQYHQWLRQDO�WR�FRQVHUYDWLRQ�WLOODJH�WR�UHGXFH�VRLO�ORVV²ZDV�UHPDUNDEO\�
VXFFHVVIXO�IRU�UHGXFLQJ�VRLO�ORVV�EXW�RQ�IXUWKHU�LQYHVWLJDWLRQ�KDG�DGYHUVH�LPSDFWV�RQ�*+*�
HPLVVLRQV��*UHHQKDOJK�DQG�6DXHU��������,Q�WKDW�VDPH�DQDO\VLV��*UHHQKDOJK�DQG�6DXHU�VKRZHG�
WKDW�WKH�PRVW�FRVW�HIIHFWLYH�PHFKDQLVP�WR�UHGXFH�*+*�HPLVVLRQV�ZLWKLQ�WKH�DJULFXOWXUDO�VHFWRU�LQ�
WKH�8QLWHG�6WDWHV�ZDV�WR�LPSOHPHQW�D�ZDWHU�TXDOLW\�WUDGLQJ�SURJUDP�IRFXVHG�RQ�QLWURJHQ�UDWKHU�
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WKDQ�GHYHORS�D�*+*�WUDGLQJ�SURJUDP��7KLV�LOOXVWUDWHV�WKH�YDOXH�RI�WKLQNLQJ�PRUH�EURDGO\�DERXW�
RWKHU�HFRV\VWHP�VHUYLFHV�WKDQ�WKH�RQH�RI�SULPDU\�LQWHUHVW��
�
7KHUH�DUH�DOVR�VRPH�SUDFWLFDO�UHDVRQV�IRU�SXUVXLQJ�EXQGOHG�HFRV\VWHP�PDUNHWV��2QH�LV�WKH�
SRWHQWLDO�WR�UHGXFH�WUDQVDFWLRQ�FRVWV�IRU�PDUNHW�SDUWLFLSDQWV�DQG�DGPLQLVWUDWRUV��DQ�LPSRUWDQW�
GHWHUPLQDQW�IRU�PDUNHW�SDUWLFLSDWLRQ�DQG�WKH�HIILFLHQF\�RI�D�PDUNHW��7UDQVDFWLRQ�FRVWV�DUH�WKH�
FRVWV�DVVRFLDWHG�ZLWK�EX\LQJ�DQG�VHOOLQJ�FRPPRGLWLHV��LQFOXGLQJ�WKH�FRVW�RI�FROOHFWLQJ�
LQIRUPDWLRQ��ILQGLQJ�EX\HUV�DQG�VHOOHUV�DQG�SURFHVVLQJ�WUDGHV��%XQGOHG�PDUNHWV�DUH�OLNHO\�WR�
UHGXFH�FRVWV�DVVRFLDWHG�ZLWK�WKH�FROOHFWLRQ�RI�LQIRUPDWLRQ��HVWLPDWLRQ�RI�WKH�LPSDFWV�RI�D�
PDQDJHPHQW�RU�WHFKQRORJLFDO�FKDQJH�RQ�YDULRXV�HFRV\VWHP�VHUYLFHV�DQG�WKH�DFWXDO�SURFHVVLQJ�RI�
WUDGHV��)RU�LQVWDQFH��PDUNHW�SDUWLFLSDQWV�RQO\�QHHG�WR�GHDO�ZLWK�RQH�DGPLQLVWUDWRU�IRU�DOO�
FRPPRGLWLHV�DQG�FRXOG�VLPXOWDQHRXVO\�DVVHVV�WKH�LPSDFW�RI�PDQDJHPHQW�DQG�WHFKQRORJLFDO�
RSWLRQV�RQ�D�QXPEHU�RI�HFRV\VWHP�VHUYLFHV��%XQGOHG�PDUNHWV�PD\�DOVR�UHGXFH�WKH�DPRXQW�RI�
LQIUDVWUXFWXUH�UHTXLUHG�IRU�PDUNHWV�WR�IXQFWLRQ��7KHUH�LV�RQO\�D�QHHG�IRU�RQH�PDUNHW�SODFH��RQH�
UHJLVWU\�WR�WUDFN�WUDGHV��DQG�RQH�VHW�RI�UXOHV�WR�JRYHUQ�WKH�PDUNHW��
�
$QRWKHU�UHDVRQ�LV�WR�KHOS�µWKLFNHQ¶�WKH�PDUNHW��2QH�RI�WKH�FULWLFLVPV�RI�VRPH�HFRV\VWHP�PDUNHWV�
LV�WKH�WKLQQHVV�RI�WKH�PDUNHW��L�H���WKHUH�DUH�WRR�IHZ�EX\HUV�RU�VHOOHUV�SDUWLFLSDWLQJ�LQ�WKH�PDUNHW��
:LGHQLQJ�WKH�QXPEHU�RI�FRPPRGLWLHV�IRU�VDOH�PD\�VWLPXODWH�WKH�LQWHUHVW�RI�D�JUHDWHU�QXPEHU�RI�
SRWHQWLDO�EX\HUV�DQG�VHOOHUV�WR�SDUWLFLSDWH��LQFUHDVLQJ�WKH�HIILFLHQF\�RI�PDUNHWV��
�

�������������������������������������������������
�� 7KLV� RXWFRPH� ZDV� GHSHQGHQW� RQ� WKH� FUHGLW� SULFHV� ZLWKLQ� WKH� UHVSHFWLYH� WUDGLQJ� PDUNHWV�� $� QLWURJHQ� SULFH� RI��
86���OE�RI�QLWURJHQ�UHVXOWHG� LQ�PRUH�*+*�UHGXFWLRQV�WKDQ�D�*+*�PDUNHW� WUDGLQJ�DW�86���RU�����WRQQH�RI�&2�H��
+RZHYHU� DW�86���OE� RI� QLWURJHQ�� D� QLWURJHQ� WUDGLQJ�PDUNHW� RQO\� SHUIRUPHG� EHWWHU� WKDQ� D�*+*�PDUNHW� WUDGLQJ� DW�
86���WRQQH�&2�H��
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:KHQ�PRUH�WKDQ�RQH�HFRV\VWHP�PDUNHW�H[LVWV�WKHQ�WKH�GHPDQG�IRU�FUHGLWV�LQ�DQ\�RI�WKHVH�PDUNHWV�
ZLOO�DOVR�GHSHQG�RQ�WKH�SULFHV�LQ�RWKHU�PDUNHWV��7KHUHIRUH��D�PDUNHW�SDUWLFLSDQW�ZRXOG�QHHG�WR�
VLPXOWDQHRXVO\�EH�QHJRWLDWLQJ�RU�SDUWLFLSDWLQJ�LQ�PRUH�WKDQ�RQH�PDUNHW�DW�D�WLPH��SODFLQJ�DQ�HYHQ�
JUHDWHU�EXUGHQ�RQ�WKH�SDUWLFLSDQW��7LHWHQEXUJ��������,Q�D�EXQGOHG�PDUNHW��WKHUH�LV�RQO\�RQH�
PDUNHW�WR�SDUWLFLSDWH�LQ��
�
6LPXOWDQHRXVO\�FRQVLGHULQJ�PXOWLSOH�HFRV\VWHP�VHUYLFHV�EHIRUH�ZH�PDNH�SROLF\�RU�PDQDJHPHQW�
GHFLVLRQV�EHFRPHV�LPSRUWDQW�LI�ZH�ZDQW�WR�DFNQRZOHGJH�WKH�LQWHUFRQQHFWLRQ�RI�RXU�HFRV\VWHPV��
$V�LPSRUWDQW�LV�WKH�H[SOLFLW�FRQVLGHUDWLRQ�RI�WKH�LPSDFW�RI�D�SURSRVHG�SROLF\��FKDQJH�LQ�
PDQDJHPHQW�SUDFWLFH�RU�DGRSWLRQ�RI�WHFKQRORJ\�RQ�GLIIHUHQW�HFRV\VWHP�VHUYLFHV��
�
7KH�(YROXWLRQ�RI�%XQGOHG�(FRV\VWHP�0DUNHWV�
,Q�DQ�LGHDO�ZRUOG�ZH�ZRXOG�KDYH�SHUIHFW�NQRZOHGJH�DQG�IRUHVLJKW�WR�HVWDEOLVK�D�EXQGOHG�
HFRV\VWHP�PDUNHW��+RZHYHU��WKDW�LV�QRW�WKH�ZRUOG�ZH�OLYH�LQ��7KHUH�DUH�WKUHH�ZD\V�WKDW�PXOWLSOH�
HFRV\VWHP�VHUYLFHV�FRXOG�EH�FRQVLGHUHG�LQ�D�PDUNHW�FRQWH[W��

•� 'HYHORSPHQW�RI�D�EXQGOHG�HFRV\VWHP�PDUNHW�DW�WKH�RXWVHW��
•� ,QFRUSRUDWLRQ�RI�DGGLWLRQDO�HFRV\VWHP�VHUYLFHV�LQWR�DQ�H[LVWLQJ�VLQJOH�HFRV\VWHP�PDUNHW��

,I�WKH�FRQQHFWLRQ�EHWZHHQ�HFRV\VWHP�VHUYLFHV�LV�QRW�IRUPDOL]HG�WKHQ�WKHVH�PDUNHWV�ZLOO�
RSHUDWH�LQ�D�VLPLODU�IDVKLRQ�DV�WKH�GLVSDUDWH�PDUNHWV�RXWOLQHG�EHORZ��6KRXOG�WKH�
FRQQHFWLRQ�EHWZHHQ�HFRV\VWHP�VHUYLFHV�EH�IRUPDOL]HG�WKH\�FRXOG�RSHUDWH�PRUH�OLNH�
EXQGOHG�HFRV\VWHP�PDUNHWV��,�ZLOO�FDOO�WKHVH�µDVVRFLDWHG�HFRV\VWHP�PDUNHWV�¶�

•� &RQWLQXHG�HYROXWLRQ�RI�VHSDUDWH�VLQJOH�HFRV\VWHP�PDUNHWV�FRYHULQJ�GLIIHUHQW�HFRV\VWHP�
VHUYLFHV��7KLV�LV�QRW�D�EXQGOHG�HFRV\VWHP�PDUNHW�EXW�LV�WKH�UHDOLW\�RI�WRGD\¶V�HFRV\VWHP�
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PDUNHWV�DQG�ZLOO�DIIHFW�KRZ�EXQGOHG�HFRV\VWHP�PDUNHW�PD\�RU�PD\�QRW�HYROYH��,�ZLOO�
UHIHU�WR�WKHVH�DV�µGLVSDUDWH�HFRV\VWHP�PDUNHWV�¶�

�
(VWDEOLVKLQJ�D�%XQGOHG�(FRV\VWHP�0DUNHW�
$�QXPEHU�RI�HQDEOLQJ�DQG�RSHUDWLQJ�FRQGLWLRQV�DUH�LPSRUWDQW�IRU�WKH�H[LVWHQFH�DQG�RSHUDWLRQ�RI�
VLQJOH�HFRV\VWHP�PDUNHWV��DQG�WKHVH�FDQ�EH�WUDQVODWHG�DQG�FRPSDUHG�WR�WKH�FRQGLWLRQV�QHHGHG�IRU�
EXQGOHG�HFRV\VWHP�PDUNHWV��:KLOH�WKHVH�VHHP�UHODWLYHO\�REYLRXV�DQG�VWUDLJKWIRUZDUG��WKH\�DUH�
ZRUWK�QRWLQJ�DV�WKH\�DUH�VRPHWLPHV�RYHUORRNHG�LQ�WKH�GHVLUH�WR�GHYHORS�PDUNHW�EDVHG�VROXWLRQV�WR�
HQYLURQPHQWDO�SUREOHPV��
�
(QDEOLQJ�&RQGLWLRQV�
%HIRUH�DQ\�W\SH�RI�PDUNHW�LV�HVWDEOLVKHG�WKHUH�VKRXOG�EH�DW�OHDVW�WKH�IROORZLQJ�SUH�H[LVWLQJ�
FRQGLWLRQV��

��� (YLGHQFH�RI�KXPDQ�LQGXFHG�GHJUDGDWLRQ�LQ�RQH�RU�PRUH�HFRV\VWHP�VHUYLFHV��
:KLOVW�WKLV�LV�REYLRXV��WKHUH�PXVW�EH�D�UHDVRQ�IRU�VRFLHW\��RU�WKRVH�HQWUXVWHG�WR�PDNH�GHFLVLRQV�RQ�
EHKDOI�RI�VRFLHW\��WR�HVWDEOLVK�VRPH�IRUP�RI�UHVWULFWLRQ�RQ�SHRSOH¶V�DFWLRQV�EHFDXVH�RI�HFRV\VWHP�
GHJUDGDWLRQ��
�
7KLV�KDV�D�QXPEHU�RI�LPSOLFDWLRQV�IRU�EXQGOHG�HFRV\VWHP�PDUNHWV��:KHUH�D�QXPEHU�RI�HFRV\VWHP�
VHUYLFHV�DUH�GHJUDGHG��EXQGOLQJ�WKHP�LQWR�RQH�PDUNHW�PDNHV�VHQVH��)RU�H[DPSOH��LQ�1HZ�=HDODQG�
VRPH�ZDWHUVKHGV�DUH�H[SHULHQFLQJ�SUREOHPV�UHODWHG�WR�H[FHVV�QXWULHQWV�DQG�VHGLPHQWV�SULPDULO\�
IURP�DJULFXOWXUDO�VRXUFHV��ZLWK�WKH�DJULFXOWXUDO�FRPPXQLW\�DOVR�IDFLQJ�IXWXUH�*+*�UHJXODWLRQ��
8QGHU�WKHVH�FLUFXPVWDQFHV��TXHVWLRQV�DULVH�DERXW�KRZ�WKH�DJULFXOWXUDO�FRPPXQLW\�HIILFLHQWO\�
SDUWLFLSDWHV�LQ�PDUNHWV�IRU�ERWK�WKHVH�FRPPRGLWLHV��DQG�ZKHUH�ZLOO�WKH�HIILFLHQF\�JDLQV�EH"��
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�
$QRWKHU�H[DPSOH�LV�3HQQV\OYDQLD¶V�ZDWHU�TXDOLW\�WUDGLQJ�PDUNHW���ZKLFK�FXUUHQWO\�WUDGHV�QLWURJHQ�
DQG�SKRVSKRUXV��DQG�ZLOO�OLNHO\�WUDGH�VHGLPHQW�LQ�WKH�IXWXUH��,Q�LWV�HDUO\�GHVLJQ�SKDVH��*+*V�
ZHUH�DOVR�FRQVLGHUHG�IRU�LQFOXVLRQ�LQWR�WKH�SURJUDP�EXW�IRU�YDULRXV�UHDVRQV�WKLV�ZDV�QRW�SXUVXHG��
7KLV�PDUNHW�KDV�PXOWLSOH�FRPPRGLWLHV�UHODWHG�WR�RQH�HFRV\VWHP�VHUYLFH��QDPHO\�ZDWHU�
SXULILFDWLRQ��,W�LV�FXUUHQWO\�RSHUDWLQJ�DV�DQ�DVVRFLDWHG�HFRV\VWHP�PDUNHW��DQG�GRHV�QRW�DVN�
SDUWLFLSDQWV�WR�FRQVLGHU�KRZ�D�FKDQJH�LQ�PDQDJHPHQW�SUDFWLFH�RU�WHFKQRORJ\�DIIHFWV�DOO�WUDGHG�
FRPPRGLWLHV��5DWKHU��SHRSOH�PD\�FKRRVH�WR�SDUWLFLSDWH�LQ�RQH�RU�ERWK�PDUNHWV��*+*�WUDGLQJ�
SURJUDPV�DUH�DOVR�PXOWL�FRPPRGLW\��ZKHUH�PRUH�WKDQ�RQH�FRPPRGLW\�LV�WHFKQLFDOO\�WUDGHG�WR�
LPSURYH�FOLPDWH�UHJXODWLRQ�VHUYLFHV��
�
,Q�VLWXDWLRQV�ZKHUH�RQO\�RQH�HFRV\VWHP�VHUYLFH�LV�REYLRXVO\�GHWHULRUDWLQJ��LW�LV�D�FDVH�RI�HQVXULQJ�
WKDW�WKH�DFWLRQV�WDNHQ�WR�DGGUHVV�WKH�FRQGLWLRQ�RI�WKDW�HFRV\VWHP�VHUYLFH�GR�QRW�LQDGYHUWHQWO\�OHDG�
WR�WKH�GHJUDGDWLRQ�RI�RWKHU�HFRV\VWHP�VHUYLFHV���
�

��� 6XIILFLHQW�KHWHURJHQHLW\�ZLWKLQ�WKH�JHRJUDSKLF�DUHD�V��RI�WKH�PDUNHW��
:LWKRXW�ELR�SK\VLFDO��PDQDJHPHQW��VRFLDO�DQG�RU�HFRQRPLF�KHWHURJHQHLW\�ZLWKLQ�DQG�DFURVV�WKH�
PDUNHW¶V�JHRJUDSKLF�DUHD�WKHUH�ZLOO�EH�IHZ�LQFHQWLYHV�WR�SDUWLFLSDWH�LQ�D�PDUNHW��ZKHWKHU�IRU�D�
VLQJOH�RU�IRU�D�EXQGOHG�HFRV\VWHP�PDUNHW��+HWHURJHQHLW\�SURYLGHV�VXIILFLHQW�GLYHUVLW\�RI�
FRQGLWLRQV�EHWZHHQ�GLIIHUHQW�SDUWLFLSDQWV�WR�FUHDWH�RSSRUWXQLWLHV�DQG�LQFHQWLYHV�IRU�WUDGLQJ�WR�
RFFXU���
�

�������������������������������������������������
��KWWS���ZZZ�GHS�VWDWH�SD�XV�ULYHU�1XWULHQW���7UDGLQJ�KWP�1XWULHQW1HW�
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+HWHURJHQHLW\�LV�LPSRUWDQW�EHFDXVH�SRWHQWLDO�PDUNHW�SDUWLFLSDQWV�IDFH�GLIIHUHQW�VHWV�RI�PLWLJDWLRQ�
RSWLRQV��GLIIHUHQW�FRVW�VWUXFWXUHV��DQG�GLIIHUHQW�PDQDJHPHQW�RSSRUWXQLWLHV�WR�UHGXFH�WKHLU�LPSDFW�
RQ�HFRV\VWHPV��DQG�ZLOO�DIIHFW�WKH�LQLWLDO�FRVW�HIIHFWLYHQHVV�DQG�HIILFLHQF\�RI�D�PDUNHW��:KLWWHQ�
DQG�6KHOWRQ��������+HWHURJHQHLW\�SURYLGHV�LQFHQWLYHV�WR�WUDGH�DV�WUDGLQJ�LV�PRUH�OLNHO\�WR�RFFXU�
ZKHUH�GLIIHUHQW�HQWLWLHV�DUH�DEOH�WR�FRPSO\�RU�RYHU�FRPSO\�ZLWK�WKHLU�UHJXODWRU\��RU�RWKHU��
REOLJDWLRQV�DW�ORZHU�ILQDQFLDO�FRVW�WKDQ�RWKHUV��
�
%LR�SK\VLFDO�KHWHURJHQHLW\�LV�ZKHQ�WKH�FRQGLWLRQ�RI�HFRV\VWHP�VHUYLFH�V��YDULHV�QDWXUDOO\�RU�
EHFDXVH�RI�KXPDQ�LQGXFHG�SUHVVXUHV�ZLWKLQ�D�PDUNHW¶V�JHRJUDSKLF�DUHD��7KH�YDULHW\�RI�RSWLRQV�
DYDLODEOH�WR�PDUNHW�SDUWLFLSDQWV�WR�HQKDQFH�WKH�FRQGLWLRQ�RI�HFRV\VWHP�VHUYLFHV�JLYHV�
PDQDJHPHQW�KHWHURJHQHLW\��)LQDOO\��WKH�GHJUHH�WR�ZKLFK�PDUNHW�SDUWLFLSDQWV�KDYH�GLIIHUHQW�JRDOV�
LQ�WHUPV�RI�WKHLU�PDQDJHPHQW��ILQDQFLDO�UHWXUQV��OLIHVW\OH��DQG�GLIIHUHQW�SUHIHUHQFHV�UHODWLQJ�WR�
HQYLURQPHQWDO�FRQVFLRXVQHVV��ZRUN�ORDG��EHOLHIV�DQG�YDOXHV�ZLOO�DIIHFW�VRFLDO�DQG�HFRQRPLF�
KHWHURJHQHLW\���
�

��� 6XIILFLHQW�EX\HUV�DQG�VHOOHUV�ZLWKLQ�WKH�JHRJUDSKLF�DUHD�V��RI�WKH�PDUNHW��
7KHUH�PXVW�EH�D�VXIILFLHQW�QXPEHU�RI�SRWHQWLDO�PDUNHW�SDUWLFLSDQWV�WR�VXSSRUW�HLWKHU�D�VLQJOH�RU�
EXQGOHG�HFRV\VWHP�PDUNHW��7KH�QXPEHU�LV�RSHQ�WR�GHEDWH�EXW�LW�LV�JHQHUDOO\�EHOLHYHG�WKDW�WKH�
WKLFNHU�WKH�PDUNHW�WKH�JUHDWHU�WKH�RSSRUWXQLW\�IRU�LW�WR�EH�D�FRVW�HIIHFWLYH�PHFKDQLVP�IRU�
LPSURYLQJ�WKH�VWDWH�RI�HFRV\VWHP�VHUYLFHV��,W�UHGXFHV�WKH�SRWHQWLDO�IRU�RQH�SDUWLFLSDQW�WR�JDLQ�
PDUNHW�SRZHU�LQFUHDVLQJ�WKH�OLNHOLKRRG�RI�DFKLHYLQJ�D�FRVW�HIIHFWLYH�RU�OHDVW�FRVW�VROXWLRQ��DQG�
SURYLGHV�JUHDWHU�DVVXUDQFH�WKDW�FRPSHWLWLYH�PDUNHW�SULFHV�ZLOO�H[LVW��7LHWHQEHUJ��������$�JUHDWHU�
QXPEHU�RI�EX\HUV�DQG�VHOOHUV�PD\�DOVR�UHGXFH�WKH�WUDQVDFWLRQ�FRVWV�DVVRFLDWHG�ZLWK�EX\HUV�DQG�
VHOOHUV�ILQGLQJ�HDFK�RWKHU���
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�
:LWKRXW�WKHVH�WKUHH�FRQGLWLRQV��WKH�SRVVLELOLW\�RI�D�PDUNHW�DFWXDOO\�H[SHULHQFLQJ�DQ\�WUDQVDFWLRQV�
ZLOO�EH�OLPLWHG��
�
2SHUDWLQJ�&RQGLWLRQV�
$�QXPEHU�RI�NH\�µRSHUDWLQJ¶�FRQGLWLRQV�DOVR�QHHG�WR�H[LVW��7KHVH�FRQGLWLRQV�RU�IHDWXUHV�LPSURYH�
WKH�RSHUDWLRQ�RI�DQ�HFRV\VWHP�PDUNHW��
�

��� (VWDEOLVKLQJ�HQYLURQPHQWDO�JRDOV�RU�FDSV���
(VWDEOLVKLQJ�HQYLURQPHQWDO�JRDOV�RU�FDSV�DUH�LPSRUWDQW�DV�WKH\�DUWLFXODWH�WKH�TXDQWLWDWLYH�JRDOV�
WKDW�DQ\�DFWLRQ��ZKHWKHU�LW�EH�VROHO\�UHJXODWRU\�RU�LQFOXGH�IOH[LELOLW\�PHFKDQLVPV�VXFK�DV�
PDUNHWV��VKRXOG�DFKLHYH��(QYLURQPHQWDO�JRDOV�RU�FDSV�DUH�RIWHQ�WKRXJKW�RI�DV�PDUNHW�µGULYHUV¶��
L�H���WKH�PRWLYDWLRQ�EHKLQG�HVWDEOLVKLQJ�D�PDUNHW��ZLWKRXW�ZKLFK�WKHUH�LV�QR�UHDVRQ�IRU�WUDGLQJ�WR�
RFFXU���
�
7KH�HVWDEOLVKPHQW�RI�JRDOV�RU�FDSV�LV�DQ�DUHD�RI�SRWHQWLDO�FRPSOH[LW\�IRU�EXQGOHG�HFRV\VWHP�
PDUNHWV��7KH�HVWDEOLVKPHQW�RI�PRUH�WKDQ�RQH�HFRV\VWHP�VHUYLFH�JRDO�PD\�OHDG�WR�PLVDOLJQHG�
JRDOV��)RU�H[DPSOH��ZLWK�GLVSDUDWH�DQG�SRVVLEO\�DVVRFLDWHG�PDUNHWV��WKH�JRDO�RI�RQH�PDUNHW�PD\�
LPSHGH�DWWDLQLQJ�WKH�JRDO�RI�DQRWKHU�LI�QR�FRQVLGHUDWLRQ�LV�JLYHQ�WR�WKH�RWKHU�HFRV\VWHP�VHUYLFH��
6LPLODUO\��LI�RQH�HFRV\VWHP�VHUYLFH�JRDO�LV�PRUH�VWULQJHQW�WKDQ�RWKHUV��WKLV�JRDO�PD\�GRPLQDQW��
SRWHQWLDOO\�GLVDGYDQWDJLQJ�RWKHU�HFRV\VWHP�VHUYLFHV�XQOHVV�WKHUH�LV�D�QHHG�WR�FRQVLGHU�WKHVH�RWKHU�
VHUYLFHV���
�
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:LWK�EXQGOHG�PDUNHWV��LW�PD\�EH�FKDOOHQJLQJ�WR�HVWDEOLVK�DQ�RYHUDOO�JRDO��4XHVWLRQV�DULVH�DURXQG�
ZKHWKHU�WR�VHW�H[SOLFLW�JRDOV�IRU�HDFK�HFRV\VWHP�VHUYLFH�RU�HVWDEOLVK�D�FRPELQHG�PHWULF�JRDO�DQG��
LI�VR��ZKDW�ZRXOG�VXFK�D�FRPELQHG�JRDO�ORRN�OLNH"�,I�FRPELQHG�PHWULFV�DUH�XVHG��GR�WKH\�HVWDEOLVK�
VXIILFLHQW�GULYHUV�IRU�D�PDUNHW"�:KDW�SURFHVV�VKRXOG�EH�XVHG�WR�VHW�HQYLURQPHQWDO�JRDOV"�

�
��� 'HYHORSLQJ�SROLF\��OHJLVODWLRQ�RU�D�UHJXODWRU\�IUDPHZRUN�WR�XQGHUSLQ�WKH�PDUNHW���

'HYHORSLQJ�WKH�XQGHUSLQQLQJ�IUDPHZRUN�HVWDEOLVKHV�UHJXODWRU\�REOLJDWLRQV��RXWOLQHV�WKH�UXOHV�RI�
WKH�PDUNHW��DQG�SURYLGHV�WKH�OHJDO�IUDPHZRUN�ZLWKLQ�ZKLFK�WKH�PDUNHW�ZLOO�RSHUDWH��6RPH�RI�
WKHVH�UXOHV�ZLOO�LQFOXGH�HOLJLELOLW\��DQG�DGGLWLRQDOLW\���UHJXODWHG�HQWLWLHV��DOORFDWLQJ�WKH�JRDO�RU�FDS�
EHWZHHQ�UHJXODWHG�HQWLWLHV��PHWKRGRORJLHV�WR�DVVHVV�WKH�LPSDFW�RI�PDQDJHPHQW�DQG�WHFKQRORJ\�
RSWLRQV�RQ�YDULRXV�HFRV\VWHP�VHUYLFHV��DQG�WKH�SURFHVV�IRU�KRZ�D�WUDGH�ZRXOG�RFFXU��
�
7KLV�LV�DQ�LPSRUWDQW�SDUW�RI�WKH�SURFHVV�WR�HVWDEOLVK�D�EXQGOHG�PDUNHW�DQG�ZLOO�FOHDUO\�DUWLFXODWH�
ZKDW�HFRV\VWHP�VHUYLFHV�DUH�FRYHUHG��H�J���WKH�(XURSHDQ�8QLRQ�*+*�WUDGLQJ�SURJUDP�RQO\�
FRYHUV�&2���ZKLOH�WKH�1HZ�=HDODQG�(PLVVLRQV�7UDGLQJ�6FKHPH�FRYHUV�DOO�VL[�.\RWR�*+*V��DQG�
KRZ�WKH�LQWHUDFWLRQ�EHWZHHQ�VHUYLFHV�ZLOO�EH�KDQGOHG�ZLWKLQ�WKH�PDUNHW��,Q�WKHRU\��DGGUHVVLQJ�
WKHVH�UXOHV�ZLOO�EH�VLPLODU�UHJDUGOHVV�RI�WKH�W\SH�RI�PDUNHW�ZH�DUH�GHDOLQJ�ZLWK��
�
$GGLWLRQDOLW\�LV�RQH�LVVXH�WKDW�GRHV�KDYH�JUHDWHU�LPSOLFDWLRQV�IRU�VLQJOH�VHUYLFH�PDUNHWV�WKDQ�IRU�
EXQGOHG�HFRV\VWHP�PDUNHWV��&HUWDLQO\��LQ�*+*�PDUNHWV�ZLWK�XQFDSSHG�VRXUFHV��DQG�PRUH�
UHFHQWO\�LQ�ZDWHU�TXDOLW\�PDUNHWV��WKH�FRQFHSW�RI�DGGLWLRQDOLW\�LV�XVHG�WR�HQVXUH�WKH�DFWLRQV�RI�WKH�
QRQ�UHJXODWHG�HQWLWLHV�ZLVKLQJ�WR�SDUWLFLSDWH�LQ�D�PDUNHW�DUH�EH\RQG�µEXVLQHVV�DV�XVXDO�¶��
�
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,Q�GLVSDUDWH�DQG�DVVRFLDWHG�HFRV\VWHP�PDUNHWV�ZKHUH�RQH�HFRV\VWHP�VHUYLFH�LV�UHJXODWHG�DQG�
DQRWKHU�LV�QRW��DGGLWLRQDOLW\�FDQ�KDYH�D�QXPEHU�RI�LPSOLFDWLRQV��,I�DQ�DFWLRQ�LV�WDNHQ�WR�PHHW�WKH�
UHJXODWRU\�UHTXLUHPHQWV�IRU�RQH�HFRV\VWHP�VHUYLFH��WKHQ�LQ�DOO�OLNHOLKRRG�WKLV�VDPH�DFWLRQ�ZLOO�QRW�
UHVXOW�LQ�DGGLWLRQDO�LPSURYHPHQWV�LQ�DQ\�RWKHU�QRQ�UHJXODWHG�HFRV\VWHP�VHUYLFHV��7KHUHE\�
HOLPLQDWLQJ�WKH�DELOLW\�WR�JDLQ�ILQDQFLDOO\�IURP�FRQVLGHULQJ�PXOWLSOH�HFRV\VWHP�VHUYLFHV��DQG�
SHUKDSV�SURYLGLQJ�D�GLVLQFHQWLYH�WR�PDNH�D�KROLVWLF�DVVHVVPHQW�RI�WKH�LPSDFW�RI�WKH�DYDLODEOH�
DFWLRQV�RQ�PXOWLSOH�HFRV\VWHP�VHUYLFHV���
�
,Q�D�EXQGOHG�HFRV\VWHP�PDUNHW��WKH�DGPLQLVWUDWLQJ�ERG\�FRXOG�HIIHFWLYHO\�GHDO�ZLWK�WKLV�LVVXH��
2QH�RSWLRQ�PD\�EH�WR�KDYH�D�SULQFLSOH�HFRV\VWHP�VHUYLFH�WKDW�LV�UHJXODWHG�EXW�WR�LQFRUSRUDWH�
H[SOLFLWO\�LQWR�WKH�PDUNHW�UXOHV�WKH�QHHG�WR�DVVHVV�WKH�LPSDFW�RQ�RWKHU�HFRV\VWHP�VHUYLFHV�DQG�VHW�
DSSURSULDWH�UXOHV�WR�FRPSHQVDWH�IRU�WKH�LPSURYHPHQW�LQ�DOO�UHOHYDQW�HFRV\VWHP�VHUYLFHV��
$OWHUQDWLYHO\��WKH�PDUNHW�PD\�KDYH�RQH�FRPPRGLW\�IRU�VDOH�WKDW�DOUHDG\�EXQGOHV�WKH�HFRV\VWHP�
VHUYLFHV�WRJHWKHU���
�
:KHUH�DQ�HQWLW\�LV�QRW�UHJXODWHG�IRU�DQ\�HFRV\VWHP�VHUYLFHV��WKH�WKUHH�W\SHV�RI�HFRV\VWHP�PDUNHWV�
ZLOO�OLNHO\�UHFRJQL]H�WKH�EHQHILWV�IURP�D�VLQJOH�DFWLRQ�RQ�PXOWLSOH�HFRV\VWHP�VHUYLFHV�LQ�D�VLPLODU�
IDVKLRQ��
�
7KH�RWKHU�LVVXH�WKDW�KDV�HIILFLHQF\��HTXLW\��VXSSO\�DQG�GHPDQG�LPSOLFDWLRQV�LV�WKH�DOORFDWLRQ�RI�
WKH�FDS�EHWZHHQ�VRXUFHV��+RZ�D�FDS�LV�DOORFDWHG�EHWZHHQ�UHJXODWHG�HQWLWLHV�DQG�WKH�VWULQJHQF\�
DQG�HQIRUFHPHQW�RI�WKHVH�LQGLYLGXDO�OLPLWV��RU�FDSV��ZLOO�LPSDFW�WKH�VXSSO\�DQG�GHPDQG�IRU�WKH�
FRPPRGLWLHV�EHLQJ�WUDGHG��.LQJ��������/D[�UHJXODWRU\�OLPLWV�PHDQV�WKDW�HQWLWLHV�FDQ�HDVLO\�PHHW�
WKHLU�OLPLWV�DQG�WKHUH�LV�QR�UHDVRQ�WR�WUDGH��6LPLODUO\��VWULQJHQW�UHJXODWLRQV�ZLWK�ZHDN�HQIRUFHPHQW�
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PD\�PHDQ�WKDW�SDUWLFLSDQWV�FKRRVH�QRW�WR�FRPSO\�ZLWK�UHJXODWLRQ�EHFDXVH�WKH\�EHOLHYH�WKH�
SHQDOWLHV�IRU�QRQ�FRPSOLDQFH�DUH�OHVV�WKDW�WKH�FRVW�RI�FRPSOLDQFH��L�H���WKH\�µJDPH¶�WKH�UHJXODWRU\�
SURJUDP���.\ODQG�DQG�3UHVFRWW�������.LQJ��������,Q�ERWK�VLWXDWLRQV��WKHUH�LV�OLWWOH�GHPDQG�IRU�
HFRV\VWHP�FRPPRGLWLHV�IURP�DQ�HFRV\VWHP�PDUNHW��
�
7KH�DOORFDWLRQ�LVVXHV�EHWZHHQ�DOO�WKUHH�W\SHV�RI�HFRV\VWHP�PDUNHWV�DUH�VLPLODU��2QFH�DQ�RYHUDOO�
HQYLURQPHQWDO�JRDO�KDV�EHHQ�HVWDEOLVKHG��KRZ�GR�\RX�HIILFLHQWO\�DQG�HTXLWDEO\�DOORFDWH�WKH�JRDO�
EHWZHHQ�WKH�YDULRXV�VRXUFHV�RI�GHJUDGDWLRQ"�$QG�ZKDW�ZRXOG�WKH�LQLWLDO�DOORFDWLRQ�RI�WKH�FDS�ORRN�
OLNH�EHWZHHQ�WKH�VRXUFHV"�:KR�DUH�WKH�ZLQQHUV�DQG�ORVHUV�RI�WKH�YDULRXV�DOORFDWLRQ�VWUDWHJLHV"��
�
:LWK�EXQGOHG�PDUNHWV�WKHUH�LV�DQ�DGGLWLRQDO�OHYHO�RI�FRPSOH[LW\�UHODWHG�WR�WKH�IRUPDW�RI�WKH�FDS��
,I�WKHUH�DUH�LQGLYLGXDO�FDSV�IRU�GLIIHUHQW�HFRV\VWHP�VHUYLFHV��WKHQ�LQGLYLGXDO�FDSV�ZLOO�EH�DOORFDWHG�
WR�HDFK�VRXUFH�IRU�HDFK�HFRV\VWHP�VHUYLFH��,I�WKH�RYHUDOO�FDS�LV�D�FRPELQHG�PHWULF�WKHQ�DOORFDWLQJ�
EHWZHHQ�VRXUFHV�ZLOO�EH�OHVV�VWUDLJKWIRUZDUG��4XHVWLRQV�DULVH�DURXQG�LV�LW�IHDVLEOH�WR�HIILFLHQWO\�
DQG�HTXLWDEO\�DOORFDWH�D�FRPELQHG�PHWULF�FDS"�+RZ�ZRXOG�\RX�DOORFDWH"�
�
7XUQLQJ�WR�WKH�VWULQJHQF\�RI�WKH�LQGLYLGXDO�OLPLWV��ZKLFK�DUH�EDVHG�RQ�WKH�RYHUDOO�HQYLURQPHQWDO�
JRDO�RU�FDS���WKHUH�DUH�TXHVWLRQV�DURXQG�ZKDW�OHYHO�RI�VWULQJHQF\�LV�UHTXLUHG�WR�VWLPXODWH�D�VXSSO\�
DQG�GHPDQG�RI�WKH�HFRV\VWHP�FRPPRGLW\��DQG�KRZ�GRHV�WKLV�FKDQJH�EHWZHHQ�D�EXQGOHG�PDUNHW�
DQG�PXOWLSOH�VLQJOH�HFRV\VWHP�PDUNHWV"�,I�DVVRFLDWHG�RU�GLVSDUDWH�PDUNHWV�H[LVW��ZKDW�DUH�WKH�
LPSOLFDWLRQV�RI�D�VWULQJHQW�OLPLW�DQG�VWULFW�HQIRUFHPHQW�IRU�RQH�HFRV\VWHP�VHUYLFH�EXW�ZHDNHU�
OLPLWV�DQG�HQIRUFHPHQW�PHFKDQLVPV�IRU�RWKHU�HFRV\VWHP�PDUNHWV"��
�
�
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��� 'HYHORSLQJ�WKH�QHFHVVDU\�PDUNHW�LQIUDVWUXFWXUH���
7KH�RSHUDWLRQDO�HIILFLHQF\�RI�D�PDUNHW�LV�RIWHQ�IDFLOLWDWHG�E\�WKH�SURYLVLRQ�RI�LQIUDVWUXFWXUH�WR�
VXSSRUW�WKH�PDUNHW��7KLV�PD\�LQFOXGH�D�PHFKDQLVP�IRU�EX\HUV�DQG�VHOOHUV�WR�ILQG�HDFK�RWKHU��H�J���
PDUNHWSODFH���WKH�DELOLW\�WR�WUDFN�DQG�PRQLWRU�WUDGHV��H�J���UHJLVWU\���DQG�SURYLVLRQV�WR�VWUHDPOLQH�
WKH�SURFHVV�WR�DSSURYH�WUDGHV��7KH�VWHSV�WDNHQ�WR�HVWDEOLVK�WKH�PDUNHW�LQIUDVWUXFWXUH�IRU�EXQGOHG�
HFRV\VWHP�PDUNHWV�LV�OLNHO\�WR�EH�VLPLODU�WR�WKRVH�WDNHQ�IRU�VLQJOH�HFRV\VWHP�VHUYLFH�PDUNHWV��
:HOO�GHVLJQHG�PDUNHW�LQIUDVWUXFWXUH�ZLOO�UHGXFH�WUDQVDFWLRQ�FRVWV�DQG�LPSURYH�WKH�HIILFLHQF\�RI�
DQ\�W\SH�RI�HFRV\VWHP�PDUNHW��

�
��� (VWDEOLVKLQJ�D�FRQVLVWHQW�HVWLPDWLRQ��FDOFXODWLRQ��PHWKRGRORJ\�DQG�RU�WRRO�WR�DVVHVV�WKH�

LPSDFW�RI�PDQDJHPHQW�DQG�WHFKQRORJ\�RSWLRQV��
&RQVLVWHQW�HVWLPDWLRQ�PHWKRGRORJLHV�UHODWH�WR�D�PDUNHW¶V�WUDQVDFWLRQ�FRVWV��7KH\�DUH�DOVR�
LPSRUWDQW�IRU�WKH�FUHGLELOLW\�RI�PDUNHWV�DV�WKH\�DOORZ�WKH�URXWLQH�DQG�UHOLDEOH�FRPSDULVRQ�EHWZHHQ�
GLIIHUHQW�PDUNHW�SDUWLFLSDQWV��DQG�EHWZHHQ�GLIIHUHQW�PLWLJDWLRQ��ERWK�PDQDJHPHQW�DQG�
WHFKQRORJ\��RSWLRQV��6RPH�H[DPSOHV�RI�HVWLPDWLRQ�PHWKRGRORJLHV�DQG�WRROV�WKDW�FRXOG�EH�
FRQVLVWHQWO\�DQG�WUDQVSDUHQWO\�XVHG�IRU�HFRV\VWHP�PDUNHWV�DUH�WKH�5HYLVHG�8QLYHUVDO�6RLO�/RVV�
(TXDWLRQ��586/(���IRU�VHGLPHQW�ORVV�IURP�FURSSLQJ�ODQGV�LQ�WKH�8QLWHG�6WDWHV��DQG�WKH�
29(56((5���PRGHO�IRU�QXWULHQWV�DQG�*+*V�IURP�SDVWRUDO�ODQGV�LQ�1HZ�=HDODQG��
�
7KH�FKDOOHQJH�WKDW�DULVHV�ZLWK�HVWLPDWLRQ�PHWKRGRORJLHV�LV�WKHUH�PD\�QRW�EH�VXIILFLHQW�NQRZOHGJH�
RI�VRPH�HFRV\VWHP�VHUYLFHV�WR�GHYHORS�D�FRQVLVWHQW�HVWLPDWLRQ�PHWKRGRORJ\��,GHDOO\��WKH�RQH�
HVWLPDWLRQ�WRRO�RU�PHWKRGRORJ\�FRXOG�EH�XVHG�WR�DVVHVV�WKH�LPSDFW�RI�PDQDJHPHQW�DQG�

�������������������������������������������������
��KWWS���IDUJR�QVHUO�SXUGXH�HGX�UXVOH�BGDWDZHE�586/(�B,QGH[�KWP�
��KWWS���ZZZ�DJUHVHDUFK�FR�Q]�RYHUVHHUZHE��
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WHFKQRORJ\�RSWLRQV�RQ�D�QXPEHU�RI�HFRV\VWHP�VHUYLFHV��7KH�PRUH�HFRV\VWHP�VHUYLFHV�WKDW�FDQ�EH�
LQFRUSRUDWHG�LQWR�WKH�RQH�PHWKRGRORJ\�RU�WRRO��DQG�WKH�HDVH�RI�XVLQJ�WKH�PHWKRGRORJ\�RU�WRRO�ZLOO�
UHGXFH�WKH�WUDQVDFWLRQV�FRVWV�DVVRFLDWHG�ZLWK�ERWK�SDUWLFLSDWLQJ�LQ�D�PDUNHW�DQG�YHULI\LQJ�WKH�
LQIRUPDWLRQ�WKDW�VXSSRUWV�D�WUDGH��
�
7KH�LVVXHV�VXUURXQGLQJ�HVWLPDWLRQ�PHWKRGRORJLHV�DQG�WRROV�LV�UHOHYDQW�IRU�ERWK�VLQJOH�DQG�
EXQGOHG�HFRV\VWHP�PDUNHWV��EXW�LV�PRUH�OLNHO\�WR�FRQVWUDLQ�WKH�QXPEHU�RI�HFRV\VWHP�VHUYLFHV�WKDW�
FDQ�EH�LQFRUSRUDWHG�LQWR�D�EXQGOHG�HFRV\VWHP�PDUNHW��
�
3RWHQWLDO�%DUULHUV�WR�%XQGOHG�(FRV\VWHP�0DUNHWV�
2QH�TXHVWLRQ�WR�DVN�RXUVHOYHV�LV��JLYHQ�WKH�FRPPRQ�VHQVH�ORJLF�VXUURXQGLQJ�WKH�EHQHILWV�RI�
EXQGOHG�HFRV\VWHP�PDUNHWV��ZK\�DUH�WKH\�QRW�FRPPRQ�SODFH"�
�
3ROLWLFDO�:LOO�
3HUKDSV�WKH�ILUVW�UHDFWLRQ�LV�WKHUH�LV�QRW�WKH�SROLWLFDO�ZLOO�WR�HVWDEOLVK�EXQGOHG�HFRV\VWHP�PDUNHWV��
7KLV�LV�QRW�VXUSULVLQJ��JLYHQ�WKH�FKDOOHQJHV�PDQ\�KDYH�IDFHG�ZLWK�MXVW�GHYHORSLQJ�VLQJOH�
HFRV\VWHP�VHUYLFH�PDUNHWV��7KH�3HQQV\OYDQLD�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ�WRRN�WZR�
\HDUV�RI�VWDNHKROGHU�FRQVXOWDWLRQ�WR�ILQDOL]H�WKHLU�ZDWHU�TXDOLW\�WUDGLQJ�UXOHV��6LPLODUO\��
(QYLURQPHQW�:DLNDWR��DIWHU�VL[�\HDUV��DUH�DERXW�WR�HQWHU�WKH�1HZ�=HDODQG�(QYLURQPHQW�&RXUW�IRU�
KHDULQJV�RQ�FKDOOHQJHV�WR�WKH�XQGHUSLQQLQJ�SROLF\�WR�VXSSRUW�D�QXWULHQW�PDUNHW��DQG�PDQ\�*+*�
PDUNHWV�DUH�VWLOO�VWUXJJOLQJ�ZLWK�LVVXHV�VXFK�DV�HVWDEOLVKLQJ�FDSV��DOORFDWLQJ�WKH�FDS�EHWZHHQ�
HQWLWLHV�DQG�HVWLPDWLRQ�PHWKRGRORJLHV��:LWK�WKH�FRVW��ERWK�WLPH�DQG�ILQDQFLDO��DVVRFLDWHG�ZLWK�
WKHVH�VLQJOH�HFRV\VWHP�VHUYLFH�PDUNHWV��SROLF\�PDNHUV�DUH�OLNHO\�UHWLFHQW�WR�WDFNOH�GHYHORSLQJ�
HYHQ�ELJJHU�DQG�PRUH�FRPSOH[�PDUNHWV��+RZHYHU��WKH�FRVW�RI�GHOD\�RU�WKH�FRVW�RI�LQGLYLGXDO�
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HQWLWLHV�PHHWLQJ�LQFUHDVLQJO\�PRUH�VWULQJHQW�UHJXODWLRQ�IRU�D�JURZLQJ�QXPEHU�RI�HFRV\VWHP�
VHUYLFHV�PD\�SURYH�WR�EH�HYHQ�PRUH�FRVWO\�WKDQ�WKH�WDVN�RI�GHYHORSLQJ�D�EXQGOHG�HFRV\VWHP�
PDUNHW��
�
,QDGHTXDWH�&DSDFLW\�
:KLOH�HFRV\VWHP�PDUNHWV�KDYH�DSSHDO�LQ�D�QXPEHU�RI�SROLF\�DQG�HQYLURQPHQWDO�FRQWH[WV�WKHUH�LV�
RIWHQ�D�ODFN�RI�FDSDFLW\�WR�GHVLJQ�HFRV\VWHP�PDUNHWV��'HVSLWH�HFRV\VWHP�PDUNHWV�EHLQJ�DURXQG�
IRU�D�QXPEHU�RI�\HDUV�WKHUH�DUH�VWLOO�UHODWLYHO\�IHZ�SHRSOH�ZLWK�WKH�UHTXLUHG�H[SHUWLVH��NQRZOHGJH�
DQG�VNLOOV�WR�GHYHORS�WKHP�DQG�PRVW�SHRSOH�ZLWK�WKLV�H[SHUWLVH�KDYH�WKHLU�DWWHQWLRQ�IRFXVHG�RQ�
VLQJOH�HFRV\VWHP�PDUNHWV��7KLV�OHDGV�WR�D�GHDUWK�RI�SHRSOH�WR�WKLQN�WKURXJK�WKH�GHYHORSPHQW�RI�
EXQGOHG�HFRV\VWHP�PDUNHWV���
�
8QFHUWDLQ�6FLHQFH²4XDQWLI\LQJ�,PSDFWV�
8QFHUWDLQ�VFLHQFH�PD\�DOVR�EH�D�GHWHUUHQW��DQG�LV�RQH�IDFWRU�WKDW�OHDGV�WR�PDUNHW�IDLOXUHV��:H�GR�
QRW�DOZD\V�NQRZ�ZKDW�LPSDFW�D�FKDQJH�LQ�PDQDJHPHQW�SUDFWLFH�RU�WHFKQRORJ\�ZLOO�KDYH�RQ�DOO�
HFRV\VWHP�VHUYLFHV��ZKLFK�PDNHV�LW�GLIILFXOW�WR�GHYHORS�D�EXQGOHG�HFRV\VWHP�PDUNHW�LQ�VRPH�
FRQWH[WV��+RZHYHU��WKHUH�DUH�VRPH�VHUYLFHV��VXFK�DV�DLU�TXDOLW\�PDLQWHQDQFH��FOLPDWH�UHJXODWLRQ��
ZDWHU�UHJXODWLRQ��DQG�ZDWHU�SXULILFDWLRQ��ZKHUH�ZH�DUH�EHJLQQLQJ�WR�JHW�UHOLDEOH�HVWLPDWLRQ�
PHWKRGRORJLHV�GHYHORSHG���
�
8QFHUWDLQ�6FLHQFH²4XDQWLI\LQJ�7UDGHRIIV�
7KH�RWKHU�DUHD�WKDW�FDXVHV�DQJVW�LV�KRZ�ZH�DVVHVV�WKH�WUDGHRIIV�EHWZHHQ�YDULRXV�HFRV\VWHP�
VHUYLFHV�RU�HYHQ�EHWZHHQ�FRPPRGLWLHV�UHODWLQJ�WR�RQH�HFRV\VWHP�VHUYLFH��:KHQ�GHWHUPLQLQJ�WKH�
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EDVHOLQH�FRQGLWLRQV��ZH�RQO\�QHHG�WR�NQRZ�ZKDW�WKH�HIIHFWV�RI�FXUUHQW�PDQDJHPHQW�SUDFWLFHV�RU�
WHFKQRORJLHV�DUH�RQ�WKH�VWDWH�RI�HDFK�HFRV\VWHP�VHUYLFH��)RU�LQVWDQFH��ZLWK�FOLPDWH�UHJXODWLRQ�DQG�
ZDWHU�SXULILFDWLRQ�VHUYLFHV�ZH�PD\�QHHG�WR�NQRZ�KRZ�PDQ\�*+*V�ZH�DUH�HPLWWLQJ�RU�
VHTXHVWHULQJ�DQG�KRZ�PDQ\�QXWULHQWV�ZH�DUH�OHDFKLQJ���
�
7KH�FKDOOHQJH�DULVHV�ZKHQ�DVVHVVLQJ�WKH�YDULRXV�PLWLJDWLRQ�RSWLRQV�DYDLODEOH�DQG�WKHLU�LPSDFW�RQ�
GLIIHUHQW�HFRV\VWHP�VHUYLFHV��6RPH�RSWLRQV�ZLOO�KDYH�JUHDWHU�SRVLWLYH�RU�QHJDWLYH�EHQHILWV�RQ�RQH�
RU�PRUH�VHUYLFHV��RU�FRPPRGLWLHV��WKDQ�RWKHUV��)RU�SDUWLFLSDQWV�WR�PDNH�LQIRUPHG�GHFLVLRQV�RQ�
ZKDW�RSWLRQ�WR�FKRRVH��NQRZLQJ�WKHVH�WUDGHRIIV�LV�LPSRUWDQW���
�
8VLQJ�D�VLPSOLVWLF�FOLPDWH�UHJXODWLRQ�DQG�ZDWHU�SXULILFDWLRQ�H[DPSOH��D�IDUPHU�PD\�FRQVLGHU�
HVWDEOLVKLQJ�D�ULSDULDQ�EXIIHU�VWULS�RU�FRQVWUXFWLQJ�D�ZHWODQG�DGMDFHQW�WR�D�VWUHDP��7KH�EXIIHU�VWULS�
DVVLPLODWHV�QXWULHQWV��UHGXFHV�WKH�YROXPH�RI�QXWULHQWV�UHDFKLQJ�WKH�VWUHDP��LQWHUFHSWV�RYHUODQG�
VHGLPHQW�IORZV��DQG�VHTXHVWHUV�FDUERQ��7KH�ZHWODQG�DOVR�DVVLPLODWHV�QXWULHQWV��UHGXFHV�VHGLPHQW�
IORZV�DQG�VHTXHVWHUV�FDUERQ�EXW�DOVR�HPLWV�PHWKDQH��,Q�D�EXQGOHG�HFRV\VWHP�PDUNHW��QHJDWLYH�
DQG�SRVLWLYH�LPSDFWV�DUH�FRQVLGHUHG��DQG�KRZ�WKH�µFRPPRGLW\¶�ZDV�GHULYHG�RU�PHDVXUHG�PD\�
DIIHFW�WKH�DPRXQW�RI�WKH�FRPPRGLW\�DYDLODEOH�WR�VHOO��:LWK�GLVSDUDWH�PDUNHWV��SDUWLFLSDQWV�ZKR�
GHFLGHG�WR�FRQVWUXFW�D�ZHWODQG�FRXOG�FKRRVH�WR�HQWHU�WKH�ZDWHU�SXULILFDWLRQ�PDUNHW�RQO\��DQG�
LJQRUH�WKH�DGYHUVH�HIIHFW�RQ�FOLPDWH�UHJXODWLRQ���LI�WKH\�GHFLGHG�WR�HVWDEOLVK�D�EXIIHU�VWULS�WKH\�
FRXOG�SRWHQWLDOO\�SDUWLFLSDWH�LQ�ERWK�PDUNHWV��DQG�HQKDQFH�ERWK�HFRV\VWHP�VHUYLFHV���:KDW�
KDSSHQV�LQ�DQ�DVVRFLDWHG�PDUNHW�ZLOO�GHSHQG�RQ�LI�DQG�KRZ�WKHVH�W\SHV�RI�WUDGHRIIV�DUH�WUHDWHG��
�

�������������������������������������������������
�� 7KLV� HVWDEOLVKHV� WKH� H[LVWLQJ� RU� LQLWLDO� HIIHFW� RQ� WKH� HFRV\VWHP� �H�J��� DPRXQW� RI� SKRVSKRUXV� WKDW� LV� OHDFKHG� WR� D�
ZDWHUZD\��DJDLQVW�ZKLFK�WKH�FKDQJH�LQ�PDQDJHPHQW�RU�WHFKQRORJ\�LV�FRPSDUHG��
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:KHUH�WKH�WUDGHRIIV�DUH�RI�D�SRVLWLYH�QDWXUH��D�GLIIHUHQW�VHW�RI�LVVXHV�DULVH��)RU�LQVWDQFH��IDUPHUV�
ZKR�DUH�JRLQJ�WR�HVWDEOLVK�D�EXIIHU�VWULS�FDQ�FKRRVH�EHWZHHQ�D�JUDVV�DQG�D�IRUHVWHG�EXIIHU�VWULS��
%RWK�RSWLRQV�KDYH�SRVLWLYH�ZDWHU�SXULILFDWLRQ�DQG�FOLPDWH�UHJXODWLRQ�EHQHILWV�EXW�WKH�PDJQLWXGH�
RI�WKHVH�EHQHILWV�LV�DUJXDEO\�EHWWHU�XQGHU�IRUHVWHG�EXIIHUV��,I��K\SRWKHWLFDOO\��WKH�IDUPHUV�ZHUH�
RQO\�LQWHUHVWHG�LQ�RYHUODQG�SKRVSKRUXV�IORZV�DV�LW�DIIHFWV�ZDWHU�SXULILFDWLRQ�WKH\�PD\�FKRRVH�WR�
HVWDEOLVK�D�JUDVV�EXIIHU�VWULS��ZKLFK�LV�FKHDSHU�DQG�HDVLHU�WR�HVWDEOLVK��,Q�GRLQJ�VR�WKH\�IDLO�WR�
FDSLWDOL]H�RQ�WKH�RWKHU��DQG�SRWHQWLDOO\�JUHDWHU��EHQHILWV�WKDW�D�IRUHVWHG�EXIIHU�PD\�SURYLGH²
UHGXFLQJ�WKH�RYHUDOO�HFRV\VWHP�EHQHILWV�DQG�SRWHQWLDOO\�WKH�ILQDQFLDO�JDLQV�RI�WKHLU�DFWLRQV��2QFH�
DJDLQ��LQ�D�EXQGOHG�HFRV\VWHP�PDUNHW�WKH�IDUPHUV�ZRXOG�KDYH�H[SOLFLWO\�FRQVLGHUHG�DOO�EHQHILWV��
LQ�GLVSDUDWH�PDUNHWV�WKH\�PLJKW�QRW�KDYH�DFNQRZOHGJHG�WKH�JUHDWHU�FDUERQ�VHTXHVWUDWLRQ�JDLQV�RI�
WKH�IRUHVW��
�
7UDGHRIIV�KDYH�EHHQ�DGGUHVVHG�LQ�VRPH�VLQJOH�HFRV\VWHP�VHUYLFH�PDUNHWV�E\�FUHDWLQJ�D�FRPPRQ�
FRPPRGLW\��,Q�*+*�PDUNHWV��WKH�VL[�*+*V�FRYHUHG�E\�WKH�.\RWR�3URWRFRO�DUH�FRQYHUWHG�XVLQJ�
*OREDO�:DUPLQJ�3RWHQWLDOV�WR�FDUERQ�GLR[LGH�HTXLYDOHQWV��,Q�RQH�ZDWHU�TXDOLW\�WUDGLQJ�PDUNHW�LQ�
WKH�8QLWHG�6WDWHV��GHILFLHQFLHV�LQ�ELRFKHPLFDO�R[\JHQ�GHPDQG��%2'��ZHUH�FRQYHUWHG�WR�WKH�
WUDGDEOH�FRPPRGLW\��SKRVSKRUXV��XVLQJ�D�����UDWLR��:5,���������
�
6FDOH�
6FDOH�PD\�UDLVH�VRPH�WKRUQ\�LVVXHV�IRU�EXQGOHG�HFRV\VWHP�PDUNHWV��:LWK�FOLPDWH�UHJXODWLRQ�
EHLQJ�D�JOREDO�LVVXH�EXW�ZDWHU�UHJXODWLRQ�DQG�SXULILFDWLRQ�EHLQJ�DW�D�ZDWHUVKHG�VFDOH��WKH�SDWK�WR�
HVWDEOLVKLQJ�D�EXQGOHG�PDUNHW�FRXOG�HQFRXQWHU�D�QXPEHU�RI�LQVWLWXWLRQDO�FKDOOHQJHV��'LIIHUHQW�
JRYHUQPHQW�DJHQFLHV��RU�GHSDUWPHQWV�ZLWKLQ�DJHQFLHV��ZLWK�GLIIHULQJ�MXULVGLFWLRQDO�ERXQGDULHV�
PD\�EH�UHVSRQVLEOH�IRU�SURWHFWLQJ�WKH�YDULRXV�HFRV\VWHP�VHUYLFHV��7KHUHIRUH��VKRUW�RI�LQVWLWXWLRQDO�
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UHVWUXFWXULQJ��WKHUH�ZLOO�QHHG�WR�EH�FOHDU�OLQHV�RI�DXWKRULW\�WR�EULQJ�WKH�UHOHYDQW�HFRV\VWHP�
VHUYLFHV�XQGHU�RQH�XPEUHOOD�WR�HQDEOH�EXQGOHG�HFRV\VWHP�PDUNHWV�WR�RSHUDWH��
�
:KDW�LV�WKH�)XWXUH�RI�%XQGOHG�(FRV\VWHP�0DUNHWV"�
7KH�TXHVWLRQ�SRVHG�LV�KRZ�YLDEOH�DUH�EXQGOHG�HFRV\VWHP�VHUYLFH�PDUNHWV"�7R�DQVZHU�WKLV�ZH�
VKRXOG�SUDJPDWLFDOO\�VXPPDULVH�WKH�FRQGLWLRQV�VXUURXQGLQJ�WRGD\¶V�HFRV\VWHP�VHUYLFH�PDUNHWV�
DQG�ZKDW�TXHVWLRQV�QHHG�WR�EH�DGGUHVVHG�WR�PRELOL]H�DQ\�FKDQJH�WRZDUG�EXQGOHG�HFRV\VWHP�
VHUYLFH�PDUNHWV���
�
$�IHZ�UHDOLWLHV�DUH�LPPHGLDWHO\�DSSDUHQW��)LUVW��LQ�WKH�VKRUW�WHUP�EXQGOHG�HFRV\VWHP�PDUNHWV�DUH�
RQO\�OLNHO\�WR�LQFRUSRUDWH�D�VXEVHW�RI�HFRV\VWHP�VHUYLFHV��ZLWK�WKH�PRVW�OLNHO\�FDQGLGDWHV�EHLQJ�
DLU�TXDOLW\�PDLQWHQDQFH��FOLPDWH�UHJXODWLRQ��ZDWHU�UHJXODWLRQ��HURVLRQ�FRQWURO��DQG�ZDWHU�
SXULILFDWLRQ�HFRV\VWHP�VHUYLFHV��,QDGHTXDWH�PHWULFV�RU�HVWLPDWLRQ�PHWKRGRORJLHV�DQG�RU�WKH�
LQDELOLW\�WR�PHDVXUH�WKH�SHUIRUPDQFH�RI�DOO�SRWHQWLDO�FKDQJHV�LQ�PDQDJHPHQW�SUDFWLFHV�DQG�
WHFKQRORJLHV�DFURVV�DQ�DUUD\�RI�HFRV\VWHP�VHUYLFHV�ZLOO�KLQGHU�WKH�LQFOXVLRQ�RI�DOO�VHUYLFHV�LQWR�D�
EXQGOHG�PDUNHW��+DYLQJ�VDLG�WKDW��WKH�(FR7HQGHU�DXFWLRQ�LQ�$XVWUDOLD�UHSUHVHQWHG�D�SRVLWLYH�VWHS�
WRZDUGV�GHPRQVWUDWLQJ�KRZ��LQ�DQ�DXFWLRQ�FRQWH[W��VRPH�RI�WKHVH�LVVXHV�FDQ�EH�DGGUHVVHG��
�
6HFRQG��GLVSDUDWH�PDUNHWV�DUH�OLNHO\�WR�H[LVW�DQG�FRQWLQXH�WR�JURZ�IRU�VRPH�WLPH�\HW��7R�HDVH�DQ\�
WUDQVLWLRQ�WR�EXQGOHG�HFRV\VWHP�PDUNHWV�ZH�FDQ�WDNH�VWHSV�GXULQJ�WKH�GHVLJQ�RI�WKH�VLQJOH�
HFRV\VWHP�VHUYLFH�PDUNHWV�WR�UHFRJQL]H�WKLV��)RU�H[DPSOH��PHFKDQLVPV��VXFK�DV�PXOWL�SXUSRVH�
UHJLVWULHV��FDQ�EH�GHYHORSHG�WKDW�DOORZ�GLVSDUDWH�PDUNHWV�WR�EH�OLQNHG�LQ�WKH�IXWXUH��DQG�UHGXFH�WKH�
WUDQVDFWLRQ�FRVWV�DVVRFLDWHG�ZLWK�RSHUDWLQJ�D�QXPEHU�RI�VLPXOWDQHRXV�HFRV\VWHP�PDUNHWV��
�
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7KLUG��WKH�VHFWRUV�WKDW�DUH�OLNHO\�WR�EHQHILW�PRVW�IURP�EXQGOHG�HFRV\VWHP�PDUNHWV�DUH�WKH�
DJULFXOWXUH�DQG�IRUHVWU\�VHFWRUV��DV�PDQ\�RI�WKH�GHFLVLRQV�D�SURGXFHU�RU�IRUHVWHU�PDNHV�DQG�WKH�
VFDOH�RI�WKHVH�GHFLVLRQV�PD\�KDYH�PHDVXUDEOH�LPSDFWV�RI�D�QXPEHU�RI�GLIIHUHQW�HFRV\VWHP�
VHUYLFHV��7KLV�PD\�KDYH�LPSOLFDWLRQV�IRU�WKH�SROLWLFDO�ZLOOLQJQHVV�WR�GHYHORS�EXQGOHG�HFRV\VWHP�
PDUNHWV��,Q�DUHDV�ZKHUH�DJULFXOWXUH�DQG�IRUHVWU\�DUH�VLJQLILFDQW�LQIOXHQFHV�RQ�HFRV\VWHPV��WKLV�
PD\�EH�D�GULYHU�IRU�WKHLU�GHYHORSPHQW��,Q�DUHDV�ZKHUH�WKH\�DUH�QRW��WKHQ�EXQGOHG�HFRV\VWHP�
PDUNHWV�PD\�QRW�SUROLIHUDWH��
�
7R�KHOS�IDFLOLWDWH�WKH�GHYHORSPHQW�RI�EXQGOHG�HFRV\VWHP�PDUNHWV�WKHUH�DUH�D�QXPEHU�RI�VRFLDO��
SROLWLFDO��HFRQRPLF�DQG�ELR�SK\VLFDO�LVVXHV�DQG�TXHVWLRQV�WKDW�QHHG�IXUWKHU�H[SORUDWLRQ��LQFOXGLQJ��

D�� 6RFLDO²GHPRQVWUDWLQJ�WKHUH�LV�D�VRFLHWDO�GHVLUH�IRU�SROLF\�DQG�PDUNHWV�WR�PRUH�H[SOLFLWO\�
LQFRUSRUDWH�PXOWLSOH�HFRV\VWHP�VHUYLFHV�LQWR�GHFLVLRQ�PDNLQJ��

E�� 3ROLWLFDO²VHQGLQJ�FOHDU�PHVVDJHV�WKHUH�LV�WKH�SROLWLFDO�ZLOO�WR�HVWDEOLVK�EXQGOHG�
HFRV\VWHP�PDUNHWV��

F�� ,QVWLWXWLRQDO²,GHQWLI\LQJ�VROXWLRQV�WR�MXULVGLFWLRQDO�LVVXHV�UHODWHG�WR�GLIIHUHQW�HFRV\VWHP�
VHUYLFHV��

G�� (FRQRPLF�
•� 6KRXOG�GLVSDUDWH�PDUNHWV�FRQWLQXH��LGHQWLI\LQJ�WKH�PRVW�HIILFLHQW�PHFKDQLVPV�WR�OLQN�

GLVSDUDWH�PDUNHWV�VR�WKH\�PLUURU�WKH�SRWHQWLDO�EHQHILWV�RI�EXQGOHG�HFRV\VWHP�PDUNHWV��
RU�HDVH�WKH�WUDQVLWLRQ�WR�EXQGOHG�HFRV\VWHP�PDUNHWV��

•� 'HWHUPLQLQJ�KRZ�WR�SULFH�FRPPRGLWLHV��,Q�D�EXQGOHG�PDUNHW��RQH�DFWLRQ�ZLOO�SURGXFH�
RQH�FRPPRGLW\��DVVXPLQJ�VRPH�NLQG�RI�DJJUHJDWH�FRPPRGLW\�LV�FUHDWHG��ZLWK�RQH�
SULFH��+RZHYHU��LQ�GLVSDUDWH��DQG�SHUKDSV�DVVRFLDWHG�PDUNHWV��WKHUH�ZLOO�EH�GLIIHUHQW�
FRPPRGLWLHV�VROG�LQWR�GLIIHUHQW�PDUNHWV�ZLWK�FRQFHLYDEO\�GLIIHUHQW�SULFHV²UDLVLQJ�WKH�
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TXHVWLRQ�DERXW�KRZ�WKH�WRWDO�FRVW�RI�PDNLQJ�D�PDQDJHPHQW�RU�WHFKQRORJ\�FKDQJH�LV�
HIILFLHQWO\�DWWULEXWHG�WR�HDFK�PDUNHW��DQG�KRZ�D�PDUNHW�SDUWLFLSDQW�FDQ�HIILFLHQWO\�
SDUWLFLSDWH�LQ�PRUH�WKDQ�RQH�PDUNHW�VLPXOWDQHRXVO\��

•� ,GHQWLI\LQJ�WKH�PRVW�HIILFLHQW�DQG�HTXLWDEOH�DOORFDWLRQ�RI�DQ�HQYLURQPHQWDO�FDS�
EHWZHHQ�WKH�VRXUFHV�RI�GHJUDGDWLRQ��JLYHQ�D�FRPELQHG�PHWULF�FDS�RU�D�VHULHV�RI�FDSV�
IRU�GLIIHUHQW�HFRV\VWHP�VHUYLFHV��

•� 'HWHUPLQLQJ�WKH�OHYHO�RI�VWULQJHQF\�DQG�HQIRUFHPHQW�WKDW�ZLOO�RSWLPDOO\�SURPRWH�
SDUWLFLSDWLRQ�DQG�HIILFLHQF\�LQ�D�EXQGOHG�HFRV\VWHP�PDUNHW��

H�� %LR�SK\VLFDO�
•� 'HYHORSLQJ�PHWKRGRORJLHV�WR�TXDQWLI\�WKH�HIIHFW�RI�YDULRXV�PDQDJHPHQW�DQG�

WHFKQRORJLFDO�RSWLRQV�RQ�GLIIHUHQW�HFRV\VWHP�VHUYLFHV�
•� (VWDEOLVKLQJ�D�PHWULF��LQGH[�RU�RWKHU�UHOHYDQW�PHWKRG�WR�DOORZ�SHRSOH�WR�ZHLJK�WKH�

FRVWV�DQG�EHQHILWV�RI�SRWHQWLDO�DFWLRQV�RQ�PXOWLSOH�HFRV\VWHP�VHUYLFHV��
�
:KLOH�WKLV�LV�QRW�D�GHILQLWLYH�RU�HYHQ�H[KDXVWLYH�GLVFXVVLRQ�RI�EXQGOHG�HFRV\VWHP�PDUNHWV��DQG�
WKHUH�LV�VWLOO�PXFK�WKDW�QHHGV�WR�EH�GRQH�WR�DVVHVV�WKH�IHDVLELOLW\�DQG�IDFLOLWDWH�WKH�GHYHORSPHQW�RI�
WKHVH�PDUNHWV��WKH�LQWHUFRQQHFWLRQ�EHWZHHQ�HFRV\VWHP�VHUYLFHV�VXJJHVWV�EXQGOHG�HFRV\VWHP�
PDUNHWV�DUH�ZRUWK�H[SORULQJ�IXUWKHU��*LYHQ�WKLV��SROLF\�PDNHUV��PDUNHW�DGPLQLVWUDWRUV�DQG�WKH�
UHVHDUFK�FRPPXQLW\�VKRXOG�ULVH�WR�WKH�FKDOOHQJHV�WKDW�EXQGOLQJ�HFRV\VWHP�VHUYLFHV�DQG�WKH�
GHYHORSPHQW�RI�EXQGOHG�HFRV\VWHP�PDUNHWV�SUHVHQW��QRW�VKULQN�IURP�WKHP��
�
�
�
�
�
�
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5HIHUHQFHV�
&RVWDQ]D��5��5��'¶$UJH��5��6��GH�*URRW��6��)DUEHU��0��*UDVVR��%��+DQQRQ��.��/LPEXUJ��6��
1DHHP��5��9��2¶1HLOO��-��3DUXHOR��5��*��5DVNLQ��3��6XWWRQ��DQG�0��YDQ�GHQ�%HOW��������7KH�YDOXH�
RI�WKH�ZRUOG¶V�HFRV\VWHP�VHUYLFHV�DQG�QDWXUDO�FDSLWDO��1DWXUH���������������±������
�
'XUDLDSSDK��$��.��������0DUNHWV�IRU�(FRV\VWHP�6HUYLFHV��$�3RWHQWLDO�7RRO�IRU�0XOWLODWHUDO�
(QYLURQPHQWDO�$JUHHPHQWV��&DQDGD��,QWHUQDWLRQDO�,QVWLWXWH�IRU�6XVWDLQDEOH�'HYHORSPHQW��
KWWS���ZZZ�LLVG�RUJ�SXEOLFDWLRQV�SXE�DVS["SQR ����
�
(LJHQUDDP��0���/��6WUDSSD]]RQ��1��/DQVGHOO��$��+D��&��%HYHUO\�DQG�-��7RGG��������(FR7HQGHU��
$XFWLRQ�IRU�0XOWLSOH�(QYLURQPHQWDO�2XWFRPHV��1DWLRQDO�$FWLRQ�3ODQ�IRU�6DOLQLW\�DQG�:DWHU�
4XDOLW\��1DWLRQDO�0DUNHW�%DVHG�,QVWUXPHQWV�3LORW�3URJUDP��3URMHFW�)LQDO�5HSRUW��$XVWUDOLD��
9LFWRULD�'HSDUWPHQW�RI�3ULPDU\�,QGXVWULHV��
KWWS���ZZZ�QDSVZT�JRY�DX�SXEOLFDWLRQV�ERRNV�PEL�URXQG��SURMHFW���KWPO�
�
*UHHQKDOJK��6X]LH�DQG�$PDQGD�6DXHU��������$ZDNHQLQJ�WKH�'HDG�=RQH��$Q�,QYHVWPHQW�IRU�
$JULFXOWXUH��:DWHU�4XDOLW\��DQG�&OLPDWH�&KDQJH��:DVKLQJWRQ�'�&���:RUOG�5HVRXUFHV�,QVWLWXWH��
�
*UHHQKDOJK��6��DQG�0��6HOPDQ��������:DWHU�4XDOLW\�7UDGLQJ�3URJUDPV²$�&RPSDULVRQ�EHWZHHQ�
WKH�1RUWKHUQ�DQG�6RXWKHUQ�+HPLVSKHUHV��3DSHU�SUHVHQWHG�DW�WKH�$XVWUDOLDQ�$JULFXOWXUDO�DQG�
5HVRXUFH�(FRQRPLFV�6RFLHW\���QG�$QQXDO�&RQIHUHQFH��)HEUXDU\��±���LQ�&DQEHUUD��$XVWUDOLD��
�



� ��

.LQJ��'�0��DQG�'�3��.XFK��������:LOO�QXWULHQW�FUHGLW�WUDGLQJ�HYHU�ZRUN"�$Q�DVVHVVPHQW�RI�
VXSSO\�SUREOHPV��GHPDQG�SUREOHPV��DQG�LQVWLWXWLRQDO�REVWDFOHV��7KH�(QYLURQPHQWDO�/DZ�
5HSRUWHU��:DVKLQJWRQ��'�&���(QYLURQPHQWDO�/DZ�,QVWLWXWH��
�
.LQJ��'�0��������&UXQFK�WLPH�IRU�ZDWHU�TXDOLW\�WUDGLQJ��&KRLFHV���������������
�
.\ODQG��)�(��DQG�(�&��3UHVFRWW��������5XOHV�UDWKHU�WKDQ�GLVFUHWLRQ��7KH�LQFRQVLVWHQF\�RI�RSWLPDO�
SODQV��-RXUQDO�RI�3ROLWLFDO�(FRQRP\�����������������
�
0$��������(FRV\VWHPV�DQG�+XPDQ�:HOO�EHLQJ��$�)UDPHZRUN�IRU�$VVHVVPHQW��0LOOHQQLXP�
(FRV\VWHP�$VVHVVPHQW�6HULHV��:DVKLQJWRQ�'�&���,VODQG�3UHVV��
�
0XUWRXJK��*���%��$UHWLQR�DQG�$��0DW\VHN��������&UHDWLQJ�0DUNHWV�IRU�(FRV\VWHP�6HUYLFHV��
3URGXFWLYLW\�&RPPLVVLRQ�6WDII�5HVHDUFK�3DSHU��&DQEHUUD��$XV,QIR��
�
5DQGDOO��$ODQ�DQG�0LFKDHO�$��7D\ORU��������,QFHQWLYH�EDVHG�VROXWLRQV�WR�DJULFXOWXUDO�
HQYLURQPHQWDO�SUREOHPV��5HFHQW�GHYHORSPHQWV�LQ�WKHRU\�DQG�SUDFWLFH��-RXUQDO�RI�$JULFXOWXUDO�
DQG�$SSOLHG�(FRQRPLFV�����������������
7LHWHQEXUJ��7KRPDV�7��������(PLVVLRQV�7UDGLQJ��3ULQFLSOHV�DQG�3UDFWLFHV���QG�HGLWLRQ��
:DVKLQJWRQ�'�&���5HVRXUFHV�RI�WKH�)XWXUH�3UHVV��
�
:KLWWHQ��6WXDUW�DQG�'DYLG�6KHOWRQ��������0DUNHW�IRU�(FRV\VWHP�6HUYLFHV�LQ�$XVWUDOLD��SUDFWLFDO�
GHVLJQ�DQG�FDVH�VWXGLHV��3DSHU�SUHVHQWHG�DW�WKH�=()�&,)25�ZRUNVKRS��3D\PHQWV�IRU�
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HQYLURQPHQWDO�VHUYLFHV�LQ�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV��-XQH����±�����LQ�7LWLVHH��
*HUPDQ\���
�
:KLWWHQ��6WXDUW�0���$QWKHD�&RJJDQ��$QG\�5HHVRQ�DQG�'DYH�6KHOWRQ��������0DUNHW�%DVHG�
,QVWUXPHQWV��$SSO\LQJ�0%,V�LQ�D�5HJLRQDO�&RQWH[W��$XVWUDOLD��5XUDO�,QGXVWULHV�5HVHDUFK�DQG�
'HYHORSPHQW�&RUSRUDWLRQ��
�
:5,��������$Q�2YHUYLHZ�RI�:DWHU�4XDOLW\�7UDGLQJ�3URJUDPV��:DVKLQJWRQ�'�&���:RUOG�5HVRXUFHV�
,QVWLWXWH��-XQH�������8QSXEOLVKHG�PDQXVFULSW��
�


