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$EVWUDFW

)HGHUDO�DJHQFLHV�UHO\�H[WHQVLYHO\�RQ� LQIRUPDWLRQ� WHFKQRORJ\� WR�SHUIRUP�EDVLF�PLVVLRQV��
$UJXDEO\��SXEOLF�DGPLQLVWUDWLRQ�VKRXOG�EH�GULYLQJ�WKH�WKHRU\��SROLF\��DQG�SUDFWLFH�IRU�PDQ�
DJLQJ�WKHVH�LQFUHDVLQJO\�LPSRUWDQW�UHVRXUFHV��:KLOH�WKHUH�KDV�EHHQ�VRPH�PDWXUDWLRQ�LQ�WKH�
OLWHUDWXUH�IRU�PDQDJLQJ�,7�LQ�IHGHUDO�DJHQFLHV�LQ�WKH�ODVW�VHYHUDO�\HDUV��DFDGHPLFV�IURP�WKH�
¿HOG�RI�LQIRUPDWLRQ�V\VWHPV�DQG�SUDFWLWLRQHUV�KDYH�FRQWULEXWHG�PRUH�UHFHQWO\�WR�WKH�WKHRU\�
DQG�SUDFWLFH�RI�,7�PDQDJHPHQW�DW�WKH�IHGHUDO�OHYHO�WKDQ�SXEOLF�DGPLQLVWUDWLRQ��7KLV�FKDSWHU�
DQDO\]HV�IHGHUDO�,7�PDQDJHPHQW�OLWHUDWXUH�RYHU�WLPH�DQG�FRPSDUHV�IHGHUDO�,7�PDQDJHPHQW�
OLWHUDWXUH�WR�D�QRUPDWLYH�PRGHO�RI�PDQDJHPHQW�PDWXULW\�IRFXVLQJ�RQ�WKH�VWUDWHJLF�REMHFWLYHV�
IRU�,7�DQG�UHODWHG�PDQDJHPHQW�DSSURDFKHV��3XEOLF�DGPLQLVWUDWLRQ¶V�PLQLPDO�FRQWULEXWLRQ�
WR�IHGHUDO�,7�PDQDJHPHQW�OLWHUDWXUH�UDLVHV�SURIRXQG�TXHVWLRQV�DERXW�ZKHWKHU�IHGHUDO�DJHQ�
FLHV�DUH�SHUIRUPLQJ�FRPPHQVXUDWH�ZLWK�SXEOLF�H[SHFWDWLRQV�DV�WKH�WKHRU\�DQG�SUDFWLFH�RI�
,7�PDQDJHPHQW�PD\�EH�PRYLQJ�LQWR�D�QHZ��SRVW�LQIRUPDWLRQ�DJH�HUD�
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,QWURGXFWLRQ

*LYHQ�WKH�JURZLQJ�LPSRUWDQFH�RI�HIIHFWLYH�,7�PDQDJHPHQW�WR�WKH�EDVLF�IXQFWLRQLQJ�RI�PRVW�
SXEOLF�SURJUDPV��WKH�VRSKLVWLFDWLRQ�RI�WKH�SROLF\��WKHRU\��DQG�SUDFWLFH�LQ�WKLV�DUHD�VKRXOG�
EH�HYROYLQJ�TXLFNO\��8QIRUWXQDWHO\��WKDW�LV�QRW�VR��)RXQWDLQ��������+ROGHQ��������+ROGHQ�
	�+HUQRQ���������$V�D�UHVXOW��LW�LV�TXLWH�SRVVLEOH�WKDW�WKH�FXUUHQW�JHQHUDWLRQ�RI�SXEOLF�DG�
PLQLVWUDWLRQ�VFKRODUV�DQG�SUDFWLWLRQHUV�PD\�EH�LOO�HTXLSSHG�WR�IDFH�WKH�FKDOOHQJHV�RI�WKH�
LQIRUPDWLRQ�DJH�LQ�ZKLFK�ZH�¿QG�RXUVHOYHV�WU\LQJ�WR�JRYHUQ�

$�PHUH�JDS�LQ�,7�PDQDJHPHQW�WKHRU\�PLJKW�QRW�EH�IDWDO��EXW�LQ�UHDOLW\�� WKH�LPSOLFDWLRQV�
IRU�WKH�SUDFWLFH�RI�SXEOLF�DGPLQLVWUDWLRQ��DQG�WKHUHIRUH�JRYHUQDQFH��DUH�TXLWH�JULP��3UHVV�
DFFRXQWV�RI�WKH�LQWHURSHUDELOLW\�FKDOOHQJHV�¿UVW�UHVSRQGHUV�IDFHG�GXULQJ�WKH�:RUOG�7UDGH�
&HQWHU�DWWDFNV�RQ������RIIHU�MXVW�RQH�H[DPSOH�RI�KRZ�LQWHJUDO�SXEOLF�VHFWRU�,7�KDV�EHFRPH�
WR�WKH�VDIHW\�DQG�HFRQRPLF�ZHOO�EHLQJ�RI�WKH�FRXQWU\��:KLOH�WKH�ELOOLRQV�RI�GROODUV�FXUUHQWO\�
VSHQW�E\�WKH�IHGHUDO�JRYHUQPHQW�RQ�,7�PDNH�XS�DQ�LQVLJQL¿FDQW�SRUWLRQ�RI�WKH�EXGJHW��,7�
XQGHUSLQV�DOPRVW�WKH�ZKROH�EXGJHW�GLUHFWO\�RU�LQGLUHFWO\��-XVW�SRQGHU�WKH�LPSOLFDWLRQV�WR�
WKH�JRYHUQPHQW¶V�FDVK�ÀRZ�LI�WKH�,QWHUQDO�5HYHQXH�6HUYLFH��,56��FRXOG�QRW�FROOHFW�WD[HV�RU�
WKH�6RFLDO�6HFXULW\�$GPLQLVWUDWLRQ�FRXOG�QRW�SRVW�HPSOR\HH�HDUQLQJV�

7KLV�FKDSWHU�FRPSDUHV� WKH� IHGHUDO� ,7�PDQDJHPHQW� OLWHUDWXUH�ZLWK�D�QRUPDWLYH�PRGHO�RI�
PDQDJHPHQW�PDWXULW\��H[DPLQLQJ�WKH�VWUDWHJLF�REMHFWLYHV�IRU�,7�DQG�WKH�UHODWHG�PDQDJHPHQW�
DSSURDFKHV��7KH�DFDGHPLF�GLVFLSOLQHV�WKDW�FRQWULEXWH�WR�DQ�XQGHUVWDQGLQJ�RI�WKH�PDQDJHPHQW�
RI�,7�LQ�WKH�IHGHUDO�JRYHUQPHQW�LQFOXGH�EXVLQHVV�DGPLQLVWUDWLRQ��VWDWH�DQG�ORFDO�JRYHUQPHQW�
PDQDJHPHQW��LQIRUPDWLRQ�VFLHQFHV��DQG�SXEOLF�DGPLQLVWUDWLRQ��$OWKRXJK�WKH�DQDO\VLV�RI�WKH�
OLWHUDWXUH�GRHV� LQFOXGH�JRYHUQPHQW�SXEOLFDWLRQV�� LW�GRHV�QRW�GLVFXVV� WKH�SHUWLQHQW�SXEOLF�
ODZ�RU�JRYHUQPHQW�ZLGH�SROLF\��VHH�LQVWHDG�%HDFKERDUG�	�0F&OXUH��������+ROGHQ��������
3ORFKHU��������

/LNH� SXEOLF� DGPLQLVWUDWLRQ� PRUH� JHQHUDOO\�� ,7� PDQDJHPHQW� GUDZV� RQ� VHYHUDO� GLIIHUHQW�
VRXUFHV��8QOLNH�RWKHU�PDQDJHPHQW�WRSLFV�LQ�SXEOLF�DGPLQLVWUDWLRQ��WKRXJK��WKH�OLWHUDWXUH�
FRYHULQJ�,7�PDQDJHPHQW�ODFNV�EUHDGWK�DQG�PDWXULW\��(YHQ�PRUH�DODUPLQJ��.UDHPHU�DQG�
'HGULFN¶V��������UHYLHZ�RI�WKH�SXEOLF�DGPLQLVWUDWLRQ�OLWHUDWXUH�IRU�PDQDJLQJ�,7�IRXQG�WKDW�
UHVHDUFK�RQ�SXEOLF�VHFWRU� FRPSXWLQJ�ZDV�GHFOLQLQJ�ZKHQ� IHGHUDO� DJHQFLHV�ZHUH� UHO\LQJ�
PRUH�KHDYLO\�RQ�,7��7KH�IROORZLQJ�TXRWDWLRQ�VXPPDUL]HV�WKH�VWDWH�RI�WKH�OLWHUDWXUH�DW�WKH�
WXUQ�RI�WKH���VW�FHQWXU\�

$�FHQWXU\� IURP�QRZ��VRFLDO�DQG�SROLF\�VFLHQWLVWV�ZLOO� ORRN�EDFN�ZLWK�DPXVHPHQW�DQG�QR�
VPDOO�DPRXQW�RI�FRQGHVFHQVLRQ�DW�WKH�JODFLDO�SDFH�ZLWK�ZKLFK�VRFLDO�VFLHQWLVWV�PRYHG�WR�
FRQVLGHU�IXQGDPHQWDO�FKDQJHV�LQ�LQIRUPDWLRQ�SURFHVVLQJ�DQG�WKHLU�LPSOLFDWLRQV���)RXQWDLQ��
������S�����

:KLOH�WKH�FKDSWHU�GRFXPHQWV�VRPH�SURJUHVV�LQ�WKH�¿HOG�LQ�WKH�ODVW�VHYHUDO�\HDUV�VLQFH�D�
VLPLODU�UHYLHZ�ZDV�SXEOLVKHG��+ROGHQ���������LW�DOVR�SRLQWV�WR�FRQWLQXLQJ�VKRUWFRPLQJV��,W�
LV�SDUWLFXODUO\�WURXEOLQJ�WKDW�GLVFLSOLQHV�EHVLGHV�SXEOLF�DGPLQLVWUDWLRQ�DUH�UHVSRQVLEOH�IRU�
WKH�IHZ�UHFHQW�GHYHORSPHQWV�LQ�IHGHUDO�,7�PDQDJHPHQW�OLWHUDWXUH��&RPSDUHG�DJDLQVW�WKH�
PDQDJHPHQW�PDWXULW\�PRGHO�SUHVHQWHG�EHORZ��WKHUH�LV�FOHDUO\�PXFK�ZRUN�OHIW�WR�GR�
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$0RGHO IRU ,QIRUPDWLRQ 7HFKQRORJ\
0DQDJHPHQW 0DWXULW\

7KLV�DQDO\VLV�RI�IHGHUDO�,7�PDQDJHPHQW�OLWHUDWXUH�SURFHHGV�LQ�DQ�RUGHU�WKDW�UHÀHFWV�WKH�PDWX�
UDWLRQ�RI�WKH�VWUDWHJLF�REMHFWLYHV�IRU�,7�DQG�WKH�DWWHQGDQW�PDQDJHPHQW�SKLORVRSK\�RYHU�WKH�
ODVW����\HDUV��$V�D�QRUPDWLYH�VWDQGDUG��WKLV�DQDO\VLV�DGDSWV�D�PRGHO�RI�PDWXUDWLRQ�RI�WKHRU\�
DQG�SUDFWLFH�WKDW�'RQDOG�0DUFKDQG��������¿UVW�XVHG�IRU�WKH�¿HOG�RI�LQIRUPDWLRQ�PDQDJH�
PHQW��+ROGHQ���������+H�LGHQWL¿HG�IRXU�VWDJHV�RI�HYROXWLRQ�IRU�LQIRUPDWLRQ�PDQDJHPHQW�
HQFRPSDVVLQJ�WKH���WK�FHQWXU\�

7KLV�FKDSWHU�DGDSWV�KLV�PRGHO�DV�DQ�RUJDQL]LQJ�SULQFLSOH�LQ�VHYHUDO�ZD\V��)LUVW��VLQFH�WKLV�
DQDO\VLV�GHDOV�ZLWK�WKH�PDQDJHPHQW�RI�,7��LW�GRHV�QRW�LQFOXGH�KLV�6WDJH����ZKLFK�DGGUHVVHV�
WKH�SK\VLFDO� FRQWURO� RI� LQIRUPDWLRQ�EHIRUH� DXWRPDWLRQ� LQ� WKH�����V��6HFRQG��0DUFKDQG�
GLVFXVVHV�WKH�HYROXWLRQ�RI�LQIRUPDWLRQ�PDQDJHPHQW�IRU�¿YH�GLVWLQJXLVKLQJ�FKDUDFWHULVWLFV��
����SUHFLSLWDWLQJ�IRUFHV������VWUDWHJLF�REMHFWLYH������EDVLF�WHFKQRORJLHV������PDQDJHPHQW�DS�
SURDFKHV��DQG�����RUJDQL]DWLRQDO�VWDWXV��7KLV�FKDSWHU�VWUHVVHV�KRZ�VWUDWHJLF�REMHFWLYHV�IRU�
DQG�PDQDJHPHQW�DSSURDFKHV�WR�,7�KDYH�HYROYHG��SODFLQJ�OLWWOH�HPSKDVLV�RQ�WKH�RWKHU�WKUHH�
FKDUDFWHULVWLFV��7KLUG��VLQFH�0DUFKDQG�FRYHUV�LQIRUPDWLRQ�PDQDJHPHQW��ZKLFK�LV�EURDGHU�
WKDQ�,7�PDQDJHPHQW��WKH�QDPHV�IRU�WKH�VWDJHV�GLIIHU��)LQDOO\��WKH�VWDJHV�XVHG�WR�RUJDQL]H�WKLV�
FKDSWHU�UHÀHFW�WKH�VWDJH�RI�GHYHORSPHQW�RI�WKH�OLWHUDWXUH��GHVSLWH�WKH�GDWH�RI�LWV�SXEOLFDWLRQ��,Q�
FRQWUDVW��0DUFKDQG�GHPDUFDWHG�KLV�VWDJHV�E\�WLPH�SHULRGV��DVVXPLQJ�WKDW�DOO�DFWLYLWLHV�ZLWKLQ�
D�VSHFL¿HG�SHULRG�RI�WLPH�FRQIRUPHG�WR�WKH�VDPH�VWDJH�RI�GHYHORSPHQW�LQ�PDQDJHPHQW��

7KH�DGDSWDWLRQ�RI�0DUFKDQG¶V�PRGHO�LV�TXLWH�FRQVLVWHQW�ZLWK�VWDJH�RU�SKDVH�PRGHOV�XVHG�LQ�
WKH�,6�OLWHUDWXUH��)RU�LQVWDQFH��RQH�RI�WKH�FODVVLF�WH[WV��$SSOHJDWH��0F)DUODQ��	�0F.HQQH\��
������IRU�ZKDW�EXVLQHVV�VFKRROV�FDOO�PDQDJHPHQW�LQIRUPDWLRQ�V\VWHPV��0,6V��GLVFXVVHV�
WKUHH�PDMRU�HUDV�RI�FRPSXWLQJ�LQ�RUJDQL]DWLRQV��7KH�HUDV�FLWHG�LQ�WKLV�0,6�WH[W�PLUURU�WKH�
WKUHH�VWDJHV�XVHG�WR�RUJDQL]H�WKLV�FKDSWHU�LQ�WHUPV�RI�WKH�SUHYDLOLQJ�WHFKQRORJ\�DQG�OHYHO�RI�
PDQDJHPHQW�DWWHQWLRQ�LQ�HDFK�HUD�RU�VWDJH��0RUH�UHFHQWO\��3HSSDUG�DQG�:DUG��������XVHG�
ZKDW�WKH\�FDOO�D�ZLGHO\�DFFHSWHG�QRWLRQ�RI�WKHVH�WKUHH�HUDV�RI�FRPSXWLQJ�LQ�RUJDQL]DWLRQV�
DV�WKH�RUJDQL]LQJ�IUDPH�WR�DVVHUW�WKDW�WKHUH�LV�D�QHZ�HUD�HPHUJLQJ�LQ�,7�PDQDJHPHQW�LQ�ERWK�
WKHRU\�DQG�SUDFWLFH��7KHVH�WZR�H[DPSOHV�OHQG�VXSSRUW�WR�WKH�FUHGHQFH�RI�WKLV�FKDSWHU¶V�DG�
DSWDWLRQ�RI�0DUFKDQG¶V�ZRUN�DQG�DOVR�SRLQW�WR�WKH�HPHUJHQFH�RI�D�QHZ�SKDVH�RU�VWDJH�WKDW�
VKRXOG�EH�LQIRUPLQJ�ERWK�WKH�WKHRU\�DQG�SUDFWLFH�RI�IHGHUDO�,7�PDQDJHPHQW�DV�GLVFXVVHG�LQ�
WKH�FRQFOXGLQJ�VHFWLRQ�RI�WKH�FKDSWHU�

6WDJH �� 0DQDJHPHQW ,QIRUPDWLRQ 6\VWHPV

7KLV� VWDJH�� ZKLFK�0DUFKDQG� ������� ODEHOHG� ³0DQDJHPHQW� RI�$XWRPDWHG�7HFKQRORJ\�´�
VSDQQHG�WKH�����V�WKURXJK�WKH�PLG�����V��7KHQ��EXVLQHVV�DQG�SXEOLF�VHFWRU�SURIHVVLRQDOV�
RIWHQ�XVHG�WKH�WHUP�0,6�WR�GHVFULEH�,7��7KH�PDQDJHPHQW�RI�WHFKQRORJ\�GRPLQDWHG�WKLV�HUD�
DW�WKH�H[SHQVH�RI�WKH�PDQDJHPHQW�RI�LQIRUPDWLRQ��%HFDXVH�WKH�PDQDJHPHQW�RI�WHFKQRORJ\�
ZDV�OLPLWHG�WR�WKH�GDWD�FHQWHU��WKHUH�ZDV�OLWWOH�FRQFHUQ�IRU�UHODWLQJ�WKRVH�UHVRXUFHV�WR�RWKHU�
IDFHWV�RI�PDQDJHPHQW�LQ�RUJDQL]DWLRQV�
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7KH�PDQDJHPHQW�DSSURDFKHV�IRU�,7�RI�WKLV�HUD�UHÀHFWHG�WKH�LVRODWLRQ�RI�WKH�,7�SURIHVVLRQDO�
IURP�EURDGHU�IXQFWLRQDO�DQG�H[HFXWLYH�RYHUVLJKW��2UJDQL]DWLRQV�XVHG�,7�WR�DXWRPDWH�EDFN�
URRP�RSHUDWLRQV��ZLWK�WKH�SULPDU\�VWUDWHJLF�REMHFWLYH�EHLQJ�WR�LPSURYH�WKH�HI¿FLHQF\�RI�
FOHULFDO�DFWLYLWLHV��=XERII���������3HUVRQQHO�LQ�WKH�GDWD�SURFHVVLQJ�IXQFWLRQ�WRRN�SULPDU\�
UHVSRQVLELOLW\�IRU�WKH�PDQDJHPHQW�RI�WKHVH�UHVRXUFHV�DQG�IRFXVHG�RQ�WKH�GHYHORSPHQW�RI�
DSSOLFDWLRQV�DQG�V\VWHPV��7\SLFDOO\��WKHVH�V\VWHPV�FRQVLVWHG�RI�DSSOLFDWLRQV�UXQ�E\�GDWD�
SURFHVVLQJ�SURIHVVLRQDOV� LQ�FHQWUDOL]HG�SURFHVVLQJ�IDFLOLWLHV� WKDW�FRQVLVWHG�RI�PDLQIUDPH�
FRPSXWHUV��8VHUV�KDG�IHZ�GLUHFW�FRQWDFWV�ZLWK�WKHVH�V\VWHPV�RWKHU�WKDQ�WR�¿OO�RXW�SXQFK�
FDUGV��GR�PDQXDO�NH\�HQWU\��DQG�UHFHLYH�SULQWRXWV�IURP�WKH�GDWD�SURFHVVLQJ�GHSDUWPHQW��$V�
D�UHVXOW��OLQH�IXQFWLRQV�LQ�WKH�RUJDQL]DWLRQ�UDUHO\�FRQWUROOHG�WKHLU�RZQ�FRPSXWLQJ�UHVRXUFHV�
�$FNRII��������

7KH�HDUO\�0,6�OLWHUDWXUH�GHDOW�DOPRVW�H[FOXVLYHO\�ZLWK�SULYDWH�VHFWRU�DSSOLFDWLRQV��,W�ZDV�QRW�
XQWLO�PXFK�ODWHU�WKDW�SXEOLF�DGPLQLVWUDWLRQ�DGDSWHG�0,6�OLWHUDWXUH�WR�SXEOLF�VHFWRU�WKHRU\�
DQG�SUDFWLFH��,Q�������%R]HPDQ�DQG�%UHWVFKQHLGHU�DUWLFXODWHG�D�FDVH�IRU�D�VHSDUDWH�ERG\�RI�
OLWHUDWXUH�WR�DGGUHVV�WKH�XQLTXH�LQIRUPDWLRQ�QHHGV�RI�SXEOLF�RUJDQL]DWLRQV��7KH\�SURSRVHG�
WKDW�WKLV�ERG\�RI�WKHRU\�DQG�SUDFWLFH�IDOO�XQGHU�WKH�KHDGLQJ�RI�SXEOLF�PDQDJHPHQW�LQIRUPD�
WLRQ�V\VWHPV��30,6V��

7R�VXSSRUW�WKLV�DUJXPHQW��WKH\�DVVHUWHG�WKDW�0,6�OLWHUDWXUH�LJQRUHV�YDULDEOHV�H[WHUQDO�WR�WKH�
RUJDQL]DWLRQ��VXFK�DV�WKH�SROLWLFDO�HQYLURQPHQW�DQG�WKH�DQQXDO�DSSURSULDWLRQ�SURFHVV��7KH�
SROLWLFDO�FRQWURO�RI�SXEOLF�RUJDQL]DWLRQV��ZKLFK�HQWDLO�XQFHUWDLQ�DQG�YDULDEOH�JRDOV��PHDQV�
WKDW�SXEOLF��DQG�SULYDWH�VHFWRU�PHWKRGV�IRU�HVWDEOLVKLQJ�,7�SHUIRUPDQFH�LQGLFDWRUV�GLIIHU�
GUDPDWLFDOO\��7KRXJK�SULYDWH�DQG�SXEOLF�RUJDQL]DWLRQV�FDQ�DFTXLUH�WKH�VDPH�KDUGZDUH�DQG�
VRIWZDUH��WKHLU�GLIIHUHQW�RUJDQL]DWLRQDO�HQYLURQPHQWV�UHTXLUH�XQLTXH�V\VWHP�GHVLJQ�WHFK�
QLTXHV��:KLOH�WKLV�QRWLRQ�RI�30,6�EURXJKW�DWWHQWLRQ�WR�WKH�XVH�RI�,7�LQ�WKH�SXEOLF�VHFWRU��LW�
KDG�OLPLWHG�DSSOLFDELOLW\�DV�D�PDQDJHPHQW�DSSURDFK��,QVWHDG�RI�YLHZLQJ�,7�DV�D�VWUDWHJLF�
UHVRXUFH�IRU�SXEOLF�VHFWRU�RUJDQL]DWLRQV��WKLV�SHUVSHFWLYH�H[DPLQHG�WKH�GHYHORSPHQW�RI�RQH�
DSSOLFDWLRQ�DW�D�WLPH�

6RPH�SXEOLF�DGPLQLVWUDWLRQ�UHVHDUFK�RQ�,7�KDV�H[DPLQHG�WKH�DYDLODELOLW\�RI�,7�DW�WKH�VWDWH�
DQG�ORFDO�JRYHUQPHQW�OHYHOV��)RU�LQVWDQFH��WKH�,QWHUQDWLRQDO�&LW\�0DQDJHPHQW�$VVRFLDWLRQ�
�,&0$��������VXUYH\HG�ORFDO�DQG�FRXQW\�JRYHUQPHQWV¶�XVH�RI�FRPSXWHUV�VHYHUDO� WLPHV��
.UDHPHU��.LQJ��'XQNOH��DQG�/DQH��������DW�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�KDYH�SXEOLVKHG�
VHYHUDO�ZRUNV�UHVXOWLQJ�IURP�WKH�8UEDQ�,QIRUPDWLRQ�6\VWHPV��85%,6��UHVHDUFK�SURMHFW��7KHVH�
LQLWLDO�HIIRUWV�DGGUHVVHG�WKH�XVH�RI�,7�LQ�ORFDO�JRYHUQPHQWV��SODFLQJ�PXFK�OHVV�HPSKDVLV�RQ�
WKH�PDQDJHPHQW�RI�WKRVH�UHVRXUFHV�RU�WKHLU�VWUDWHJLF�LPSRUWDQFH�

%XLOGLQJ�RQ�WKH�85%,6�VWXG\��1RUULV�DQG�.UDHPHU��������GLG�DQ�DQDO\VLV�RI�WKH�UHVXOWV�
RI�,&0$¶V������VXUYH\�RI�ORFDO�JRYHUQPHQW�FRPSXWHU�XVH��:KLOH�EDVHG�RQ�PRUH�UHFHQW�
VXUYH\�GDWD��WKLV�VWXG\�ORRNHG�PRUH�DW�WKH�DGRSWLRQ�DQG�XVH�RI�,7�DW�WKH�ORFDO�OHYHO�PRUH�VR�
WKDQ�KRZ�WKRVH�UHVRXUFHV�ZHUH�PDQDJHG��7KH�DXWKRUV�GLG�H[DPLQH�WKH�GHJUHH�RI�FRPSXWLQJ�
FHQWUDOL]DWLRQ�DQG�IRXQG�D�VWDWLVWLFDOO\�VLJQL¿FDQW�UHODWLRQVKLS�EHWZHHQ�SRSXODWLRQ�DQG�WKH�
NLQG�RI�WHFKQRORJ\�GHSOR\HG��/DUJH�FLWLHV�ZHUH�PRUH�OLNHO\�WR�KDYH�GHSOR\HG�FHQWUDO�V\VWHPV�
�VXFK�DV�PDLQIUDPHV�DQG�PLQLFRPSXWHUV��DQG�VPDOOHU�FRPPXQLWLHV�ZHUH�PRUH�OLNHO\�WR�KDYH�
GHSOR\HG�RQO\�SHUVRQDO�FRPSXWHUV�

6RPH�WKHRUHWLFDO�ZRUN�LQ�HYDOXDWLQJ�LQIRUPDWLRQ�V\VWHPV�KDV�VXUIDFHG�QRQHWKHOHVV��ZKLFK�
DSSOLHV�JHQHUDOO\�WR�SXEOLF�VHFWRU�RUJDQL]DWLRQV��1HZFRPHU�DQG�&DXGOH��������SURYLGH�VRPH�
LQVLJKWV�LQWR�KRZ�DQG�ZK\�WKH�HYDOXDWLRQ�RI�LQIRUPDWLRQ�V\VWHPV�LQ�WKH�SXEOLF�VHFWRU�VKRXOG�
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JR�EH\RQG�PHUH�UHWXUQ�RQ�LQYHVWPHQW�FULWHULD��,Q�SDUWLFXODU��WKH\�RIIHU�D�IUDPHZRUN�IRU�HYDOX�
DWLRQ�WKDW�LQFOXGHV�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�PHDVXUHV�DQG�UHFRJQL]HV�WKH�PXOWLSOH�XVHV�RI�
PRVW�SXEOLF�LQIRUPDWLRQ�V\VWHPV��$OWKRXJK�WKLV�IUDPHZRUN�GRHV�QRW�KHOS�DJHQF\�GHFLVLRQ�
PDNHUV�FKRRVH�EHWZHHQ�FRPSHWLQJ�SURMHFWV��LW��QRQHWKHOHVV��EURDGHQHG�WKH�WKHRUHWLFDO�EDVH�
IRU�HYDOXDWLQJ�LQGLYLGXDO�V\VWHPV�SURMHFWV�

6WHYHQV�DQG�0F*RZDQ¶V�ZRUN��������SUHVHQWV�DQ�RYHUYLHZ�RI�LQIRUPDWLRQ�V\VWHPV�PDQ�
DJHPHQW�IRU�SXEOLF�DGPLQLVWUDWRUV�IURP�WKH�ORFDO� WR� WKH�IHGHUDO� OHYHO��7KHLU�ERRN�DGDSWV�
FRQWLQJHQF\�EDVHG�RUJDQL]DWLRQ�WKHRU\�WR�H[SODLQ�KRZ�SXEOLF�RUJDQL]DWLRQV�PXVW�SURFHVV�
LQIRUPDWLRQ�HIIHFWLYHO\�WR�UHVSRQG�WR�WKHLU�HQYLURQPHQW��)RU�WKH�PRVW�SDUW��WKH�ERRN�IRFXVHV�
RQ�PDQDJLQJ�VLQJOH�DSSOLFDWLRQV�DQG�PDNHV�LOOXVWUDWLYH�SRLQWV�WKURXJK�WKH�GLVFXVVLRQ�RI�WKUHH�
FDVH�VWXGLHV��$OWKRXJK�LW�GRHV�FRYHU�D�YDULHW\�RI�WRSLFV��LQFOXGLQJ�PDQDJHPHQW��SROLF\��DQG�
WHFKQRORJ\��LW�GRHV�QRW�SURYLGH�DQ�RUJDQL]DWLRQ�ZLGH�RU�VWUDWHJLF�YLHZ�RI�PDQDJLQJ�,7�

'HVSLWH�VRPH�PDWXUDWLRQ�RI�WKH�OLWHUDWXUH�GXULQJ�WKH�0,6�VWDJH��WKHRU\�ZDV�DSSDUHQWO\�QRW�
PHHWLQJ�WKH�QHHGV�RI�SUDFWLFH��7KHUH�ZHUH�WZR�QRWDEOH�FRQWULEXWLRQV�WR�WKH�OLWHUDWXUH�GXU�
LQJ�WKLV�SHULRG��)LUVW��DQ�HPHUJLQJ�YLHZ�UHFRJQL]HG�WKDW�,7�UHTXLUHG�EURDGHU�PDQDJHPHQW�
DWWHQWLRQ�� 6HFRQG��PDQDJHPHQW� DSSURDFKHV�PDWXUHG� WR� UHFRJQL]H� WKDW� SULYDWH�VHFWRU� ,7�
PDQDJHPHQW�PLJKW�QRW�VXI¿FH�IRU�SXEOLF�VHFWRU�PDQDJHUV��(YHQ�LQ�WKH�SULYDWH�VHFWRU��WKH�
0,6�SKLORVRSK\�IHOO�SUH\�WR�YRFDO�FULWLFLVP�DV�WKH�GHYHORSHUV�UDUHO\�LQWHUSUHWHG�XVHU�QHHGV�
DFFXUDWHO\��DQG�HYHQ�LI�WKH\�GLG��LW�WRRN�VR�ORQJ�WR�ZULWH�WKH�SURJUDPV�WR�UXQ�WKH�V\VWHPV�WKDW�
WKH�RULJLQDO�XVHU�UHTXLUHPHQWV�FKDQJHG��$IWHU�FRUSRUDWH�PDQDJHUV�VSHQW�PLOOLRQV�RI�GROODUV�
WR�EX\�DQG�VXEVHTXHQWO\�XSJUDGH�0,6V�WKDW�GLG�QRW�SURYLGH�WKH�H[SHFWHG�UHVXOWV��WKLV�FULWL�
FLVP�EHFDPH�PRUH�ZLGHVSUHDG�

)UXVWUDWLRQ�IRXQG�D�YRLFH�LQ�-RKQ�'HDUGHQ���������ZKR�ZURWH�WKDW�0,6�ZRXOG�QHYHU�PHHW�
PDQDJHUV¶�H[SHFWDWLRQV�RU�QHHGV��+H�DVVHUWHG�WKH�IROORZLQJ�

7KH�QRWLRQ�WKDW�D�FRPSDQ\�FDQ�DQG�RXJKW�WR�KDYH�DQ�H[SHUW��RU�D�JURXS�RI�H[SHUWV��FUHDWH�
IRU�LW�D�VLQJOH��FRPSOHWHO\�LQWHJUDWHG�VXSHUV\VWHP²DQ�0,6²WR�KHOS�JRYHUQ�HYHU\�DVSHFW�RI�
LWV�DFWLYLW\�LV�DEVXUG���S�����

$IWHU�¿[DWLQJ�RQ�WKH�WHFKQRORJ\�DQG�WKH�OLIH�F\FOH��HYLGHQWO\�RUJDQL]DWLRQV�VWLOO�GLG�QRW�EXLOG�
WKH�LQIRUPDWLRQ�V\VWHPV�WKH\�QHHGHG��$�QHZ��EURDGHU�SHUVSHFWLYH�IRU�PDQDJLQJ�,7�HPHUJHG�
DV�DQ�DOWHUQDWLYH�WR�0,6�LQ�WKH�HDUO\�����V�

6WDJH �� ,QIRUPDWLRQ 5HVRXUFHV 0DQDJHPHQW

,URQLFDOO\��WKH�SULYDWH�VHFWRU�GLG�QRW�OHDG�WKH�QH[W�SKDVH�RI�,7�PDQDJHPHQW�WKHRU\��6WDJH���
VLJQDOHG�WKH�UHSODFHPHQW�RI�0,6�ZLWK�D�WKHRU\�RI�LQIRUPDWLRQ�UHVRXUFHV�PDQDJHPHQW��,50���
7KH�IHGHUDO�JRYHUQPHQW�XVKHUHG�LQ�WKLV�QHZ�VWDWH�RI�,7�PDQDJHPHQW�ZLWK�WKH�SDVVDJH�RI�WKH�
3DSHUZRUN�5HGXFWLRQ�$FW��35$���3DSHUZRUN�5HGXFWLRQ�$FW�RI������ �������7KH�35$�DUWLFX�
ODWHG�D�QHHG�IRU�WKH�IHGHUDO�JRYHUQPHQW�WR�PDQDJH�LQIRUPDWLRQ�DQG�,7�DV�D�UHVRXUFH��PXFK�
OLNH�¿QDQFLDO�DQG�KXPDQ�UHVRXUFHV��&DXGOH���������7KRXJK�WKH�35$�FUHDWHG�UHTXLUHPHQWV�
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IRU�PDQDJLQJ�ERWK�LQIRUPDWLRQ�DQG�,7�LQ�WKH�IHGHUDO�JRYHUQPHQW��0DUFKDQG��������XVHV�WKH�
WHUP�,50�WR�UHIHU�WR�D�SKLORVRSK\�IRU�PDQDJLQJ�,7�PRUH�JHQHUDOO\��DV�GRHV�WKLV�FKDSWHU�

,50��DV�WKH�6WDJH���SHUVSHFWLYH�IRU�PDQDJLQJ�,7��UHÀHFWHG�FKDQJH�LQ�ERWK�WKH�WHFKQLFDO�DQG�
WKH�H[WHUQDO�HQYLURQPHQWV�RI�RUJDQL]DWLRQV�IURP�WKH�PLG�����V�WR�WKH�PLG�����V��,QIRUPDWLRQ�
WHFKQRORJ\�EHJDQ�WR�PRYH�RXW�RI�WKH�GDWD�FHQWHU�ZLWK�WKH�DUULYDO�RI�PLQLFRPSXWHUV�DQG�WKH�
LQWURGXFWLRQ�RI�PLFURFRPSXWHUV��:LWK�WKLV�GHFHQWUDOL]DWLRQ�RI�FRPSXWLQJ�SRZHU��PDQDJH�
PHQW�DSSURDFKHV�KDG�WR�VKLIW�IURP�WKH�GDWD�FHQWHU�WR�LQFOXGH�XVHU�RUJDQL]DWLRQV��6WUDWHJLF�
REMHFWLYHV�IRU�,7�DOVR�FKDQJHG�DV�OLQH�RUJDQL]DWLRQV�EHJDQ�WR�UHDOL]H�WKDW�WKH\�FRXOG�XVH�,7�
IRU�PRUH�WKDQ�MXVW�EDFNURRP�IXQFWLRQV��$V�D�UHVXOW��SURJUDP�RI¿FHV�RIWHQ�DFTXLUHG�WKHLU�
RZQ�,7�ZKHQ�GDWD�SURFHVVLQJ�RUJDQL]DWLRQV�FRXOG�QRW�NHHS�SDFH�ZLWK�WKHLU�QHHGV��7KHVH�
FKDQJHV��FRPELQHG�ZLWK�WKH�LQFUHDVLQJ�OHYHO�RI�VSHQGLQJ�RQ�,7�LQ�RUJDQL]DWLRQV��EURXJKW�
WKHVH�UHVRXUFHV�WR�WKH�DWWHQWLRQ�RI�D�EURDGHU�UDQJH�RI�PDQDJHUV��0DUFKDQG��������

,Q�UHVSRQVH�WR�WKH�GLVLOOXVLRQPHQW�WRZDUG�WKH�PDQDJHPHQW�SHUVSHFWLYH�IRFXVHG�RQ�VLQJOH�
DSSOLFDWLRQV�PHQWLRQHG�HDUOLHU��L�H���0,6���SULYDWH�VHFWRU�RUJDQL]DWLRQV�DQG�EXVLQHVV�VFKRROV�
EHJDQ�WR�WKLQN�PRUH�DERXW�KRZ�WR�WLH�WRJHWKHU�GLVSDUDWH�V\VWHPV�WR�IRUP�DQ�RUJDQL]DWLRQ�ZLGH�
SHUVSHFWLYH��2IWHQ��GDWD�SURFHVVLQJ�RUJDQL]DWLRQV�FDOO�VXFK�SHUVSHFWLYHV�DUFKLWHFWXUHV��7KLV�
YLHZ�UHSUHVHQWHG�D�GHSDUWXUH�IURP�WKH�HDUOLHU�SKLORVRSK\�RI�PDQDJLQJ�,7�EHFDXVH�LW�DVVXPHG�
WKDW�V\VWHPV�H[LVWHG�RXWVLGH�WKH�SK\VLFDO�DQG�PDQDJHPHQW�FRQWURO�RI�D�FHQWUDO�GDWD�FHQWHU�

0F)DUODQ�DQG�0F.HQQ\��������DOVR�WRRN�DQ�RUJDQL]DWLRQ�ZLGH�YLHZ�RI�PDQDJLQJ�,7��ZKLFK�
WKH\�FDOOHG�WKH�³,6�IXQFWLRQ�´�7KHLU�ZRUN�GLVWLQJXLVKHG�LWVHOI�LQ�UHFRJQL]LQJ�WKDW�RUJDQL]D�
WLRQV��HVSHFLDOO\�ODUJH�RQHV��RIWHQ�PDQDJH�PDQ\�LQIRUPDWLRQ�V\VWHPV�SURMHFWV�DW�RQFH��$V�D�
UHVXOW��LW�GHDOW�ZLWK�LVVXHV�DULVLQJ�IURP�FRRUGLQDWLQJ�VHYHUDO�V\VWHPV�SURMHFWV��JRLQJ�EH\RQG�
H[HUWLQJ�OLIH�F\FOH�PDQDJHPHQW�FRQWURO�RYHU�LQGLYLGXDO�SURMHFWV�

0F)DUODQ�DQG�0F.HQQ\��������DFNQRZOHGJHG�WKDW�FXOWXUDO��ZKDW�WKH\�FDOO�HQYLURQPHQWDO��
IDFWRUV�RIWHQ�GHWHUPLQH�WKH�HIIHFWLYHQHVV�RI�FRQWURO�PHFKDQLVPV�IRU�PDQDJLQJ�LQIRUPDWLRQ�
V\VWHPV��7KHVH�IDFWRUV�LQFOXGH���D��WKH�SHQHWUDWLRQ�RI�LQIRUPDWLRQ�V\VWHPV�LQ�WKH�ZRUNLQJ�
HQYLURQPHQW���E��WKH�OHYHO�RI�PDWXULW\�RI�LQIRUPDWLRQ�V\VWHPV�GHYHORSPHQW�HIIRUWV��DQG��F��
WKH�SODQQLQJ�VW\OH�RI�WKH�RUJDQL]DWLRQ��0RUH�VSHFL¿FDOO\��0F)DUODQ�DQG�0F.HQQ\�DVVHUWHG�
WKDW�WKH�HIIHFWLYHQHVV�RI�LQIRUPDWLRQ�V\VWHPV�SODQQLQJ�GHSHQGV�RQ�WKH�SHUFHLYHG�LPSRUWDQFH�
DQG�VWDWXV�RI�WKH�V\VWHPV�PDQDJHU�� WKH�SK\VLFDO�SUR[LPLW\�RI�WKH�V\VWHPV�JURXS�DQG�WKH�
JHQHUDO�PDQDJHPHQW�WHDP��WKH�FRUSRUDWH�PDQDJHPHQW�VW\OH��DQG�RUJDQL]DWLRQDO�VL]H�DQG�
FRPSOH[LW\�

,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV��,%0��������GHYHORSHG�D�V\VWHPV�SODQQLQJ�PHWKRGRORJ\�
FDOOHG�EXVLQHVV�V\VWHPV�SODQQLQJ��%63��WKDW�RIIHUHG�D�IUDPHZRUN�IRU�PDQDJLQJ�D�FROOHFWLRQ�
RI�LQIRUPDWLRQ�V\VWHPV�DFURVV�RUJDQL]DWLRQV��6SHFL¿FDOO\��%63�SURYLGHG�RUJDQL]DWLRQV��SXEOLF�
RU�SULYDWH��ZLWK�D�PHWKRG�IRU�FUHDWLQJ�DQ�LQIRUPDWLRQ�V\VWHPV�SODQ�

([SHULHQFH�KDV�VKRZQ�WKDW�%63�FDQ�EH�DSSOLHG�WR�DOO�LQVWLWXWLRQV�LQ�WKH�SXEOLF�VHFWRU�DQG�
DOO� LQGXVWULHV� LQ� WKH�SULYDWH� VHFWRU�EHFDXVH� WKH� UHTXLUHPHQWV� IRU�GHYHORSLQJ� LQIRUPDWLRQ�
V\VWHPV�DUH�VLPLODU�QR�PDWWHU�WKH�EXVLQHVV�VHUYHG�RU�WKH�SURGXFWV�DQG�VHUYLFHV�SURYLGHG�
�,%0��������

(YHQ�WKRXJKW�%63�GRHV�QRW�DGGUHVV�WKH�SODQQLQJ�RU�XVH�RI�LQGLYLGXDO�V\VWHPV��LW�GRHV�FUHDWH�
D�IUDPHZRUN�IRU�OLQNLQJ�V\VWHPV�SODQQLQJ�WR�WKH�EURDGHU�SXUSRVHV�RI�WKH�RUJDQL]DWLRQ�

,%0¶V�VWDWHG�LQWHQW�LQ�FUHDWLQJ�%63�ZDV�WR�GHYHORS�D�PHWKRGRORJ\�IRU�FUHDWLQJ�D�SODQ�WKDW�
ZRXOG�RYHUFRPH�WKH�KLVWRULF�ZHDNQHVVHV�RI�LQIRUPDWLRQ�V\VWHPV�LPSOHPHQWDWLRQ��JHQHU�
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DOO\�DWWULEXWHG�WR�D�ODFN�RI�SODQQLQJ��,Q�SDUW��,%0�EXLOW�RQ�LWV�RZQ�DWWHPSWV�WR�GHDO�ZLWK�WKH�
SOHWKRUD�RI�V\VWHPV�WKDW�HDFK�RI�LWV�RZQ�IXQFWLRQV�KDG�GHYHORSHG�RYHU�WLPH��7KH�NH\V�WR�
WKLV�QHZ�PHWKRG��DV�,%0�HVSRXVHG�WKHP��ZHUH�XVLQJ�WRS�GRZQ�SODQQLQJ�DQG�DQDO\VLV�RI�
RUJDQL]DWLRQDO�SURFHVVHV��UHO\LQJ�RQ�ERWWRP�XS�LPSOHPHQWDWLRQ��WUDQVODWLQJ�RUJDQL]DWLRQDO�
REMHFWLYHV� LQWR� LQIRUPDWLRQ�V\VWHPV� UHTXLUHPHQWV�� DQG� XVLQJ� D� VWUXFWXUHG� PHWKRGRORJ\�
�,%0��������

&RQVLVWHQW�ZLWK�,%0¶V�YLHZ�WKDW�%63�PHWKRGV�DSSOLHG�WR�SXEOLF��DQG�SULYDWH�VHFWRU�RUJD�
QL]DWLRQV��FROOHFWLRQV�RI�DUWLFOHV�RQ�,50�LVVXHV�DSSHDUHG�GXULQJ�WKLV�VWDJH�RI�WKH�OLWHUDWXUH��
)RU�LQVWDQFH��5DELQ�DQG�-DFNRZVNL��������HGLWHG�D�YROXPH�WKDW�WRXFKHV�RQ�D�YDULHW\�RI�,50�
LVVXHV��LQFOXGLQJ�LQIRUPDWLRQ�V\VWHPV�PDQDJHPHQW��GDWD�DGPLQLVWUDWLRQ��DQG�DSSOLFDWLRQV�
VXFK�DV�GHFLVLRQ�VXSSRUW�V\VWHPV�DQG�GDWDEDVHV��:KLOH�VHFWLRQV�RI�WKH�YROXPH�GHDOW�ZLWK�
SXEOLF�VHFWRU�,50��0DUFKDQG�	�.UHVVOHLQ���������WKH�EDODQFH�RI�WKH�ZRUN�ZDV�VR�JHQHUDO�
WKDW�DSSO\LQJ�LW�WR�DQ\�SDUWLFXODU�NLQG�RI�RUJDQL]DWLRQ�LV�GLI¿FXOW��6SHFL¿FDOO\��LW�GHYRWHG�
OLWWOH�DWWHQWLRQ�WR�IHGHUDO�JRYHUQPHQW�

,Q�UHVSRQVH�WR�D�UHTXHVW�IURP�WKH�+RXVH�&RPPLWWHH�RQ�*RYHUQPHQW�2SHUDWLRQV��WKH�*HQHUDO�
$FFRXQWLQJ�2I¿FH¶V��*$2������E��'LYLVLRQ�RI�,QIRUPDWLRQ�0DQDJHPHQW�DQG�7HFKQRORJ\�
�,07(&��FRPSLOHG�D�UHSRUW�WKDW�KLJKOLJKWHG�VRPH�SUREOHPV�LW�FRQVLVWHQWO\�IRXQG�LQ�IHGHUDO�
DJHQFLHV¶�PDQDJHPHQW�RI�LQIRUPDWLRQ�UHVRXUFHV��,W�LGHQWL¿HG����WKHPHV�DFURVV�����DJHQF\�
VSHFL¿F�UHSRUWV�WKDW�VSDQQHG�WKH�SHULRG�EHWZHHQ�2FWREHU����������DQG�0D\�����������2I�
WKRVH����WKHPHV����GHDOW�ZLWK�,7�PDQDJHPHQW�DQG���DGGUHVVHG�DJHQF\�ZLGH�PDQDJHPHQW�
DQG�FRQWURO�RI�LQIRUPDWLRQ�UHVRXUFHV��LQFOXGLQJ�,7�DQG�GDWD�PDQDJHPHQW��*$2�GLG�QRW�VHW�
RXW�WR�¿QG�URRW�FDXVHV�WR�WKHVH�EURDGO\�GH¿QHG�SUREOHPV��EXW�GLG�LGHQWLI\�VHYHUDO�SODXVLEOH�
H[SODQDWLRQV�LQ�WKH�UHSRUW��)RU�PDQDJHPHQW�PHFKDQLVPV�VXFK�DV�OLIH�F\FOH�PDQDJHPHQW��
SURMHFW�HYDOXDWLRQ��DQG�WKH�FRRUGLQDWLRQ�RI�LQIRUPDWLRQ�UHVRXUFHV��*$2�IRXQG�WKDW�DJHQFLHV�
ODFNHG�VXI¿FLHQW�SROLF\�FRQWUROV�RU�GLG�QRW�HIIHFWLYHO\�XVH�WKH�FRQWUROV�WKDW�H[LVWHG�

%DVHG�RQ�LWV�H[SHULHQFHV�UHYLHZLQJ�DJHQF\�VSHFL¿F�,7�SURMHFWV��,07(&�GHYHORSHG�ZKDW�LW�
GHVFULEHG�DV�D�JHQHULF�IUDPHZRUN�IRU�GHYHORSLQJ�V\VWHPV�DUFKLWHFWXUHV��,Q�WKH�SUHIDFH�WR�
WKH�UHSRUW�GHVFULELQJ�WKLV�IUDPHZRUN��,07(&�H[SUHVVHG�KRSH�WKDW�WKH�IUDPHZRUN�ZRXOG�
KHOS�WR�DGGUHVV�D�SUHYDOHQW�SUREOHP�RI�DJHQFLHV�WU\LQJ�WR�PDQDJH�,7�SURMHFWV��ZKLFK�LV�WKH�
ODFN�RI�SODQQLQJ�DQG�DQDO\VLV�RI�DOWHUQDWLYHV��:KLOH�WKLV�UHSRUW�SURYLGHG�D�YHU\�KLJK�OHYHO�
YLHZ�RI� WKH�VWHSV�DQ�DJHQF\�VKRXOG�FRQVLGHU� LQ�GHYHORSLQJ�D�SDUWLFXODU�V\VWHPV�SURMHFW��
LW�GLG�QRW�DGGUHVV�KRZ�WR�SURYLGH�FRKHVLYHQHVV�WR�LQIRUPDWLRQ�V\VWHPV�HIIRUWV�DFURVV�WKH�
DJHQF\��*$2������D��

7R�GDWH��RQO\�WZR�DFDGHPLF�VWXGLHV�KDYH�DGGUHVVHG�WKH�LPSOHPHQWDWLRQ�RI�WKH�35$�E\�IHGHUDO�
DJHQFLHV��&DXGOH��������FRQGXFWHG�WKH�¿UVW�VWXG\��GRFXPHQWHG�LQ�D�UHSRUW�IRU�WKH�1DWLRQDO�
$FDGHP\�RI�3XEOLF�$GPLQLVWUDWLRQ��1$3$���7KLV�UHSRUW�LQFOXGHG�WKH�UHVXOWV�RI�LQWHUYLHZV�
ZLWK�IHGHUDO�,50�RI¿FLDOV�LQ�FDELQHW�OHYHO�DJHQFLHV��ZLWK�VHOHFWHG�VXEDJHQF\�RUJDQL]DWLRQDO�
XQLWV��DQG�ZLWK�WKH�FHQWUDO�RYHUVLJKW�DJHQFLHV��&DXGOH�XVHG�WKHVH�LQWHUYLHZV�WR�OHDUQ�KRZ�
DJHQFLHV�KDG�RUJDQL]HG�WR�PHHW�WKH�PDQGDWHV�RI�WKH�35$�DQG�WR�DVVHVV�ZKHWKHU�WKH�SULQ�
FLSOHV�FRQWDLQHG�LQ�WKH�DFW�KDG�EHJXQ�WR�SHUYDGH�DJHQF\�DWWLWXGHV�DQG�EHKDYLRU��,Q�DGGLWLRQ��
KHU�VWXG\�SUHVHQWHG�DJHQF\�YLHZV�RQ�WKH�2I¿FH�RI�0DQDJHPHQW�DQG�%XGJHW¶V��20%��DQG�
*HQHUDO�6HUYLFHV�$GPLQLVWUDWLRQV� �*6$��SROLF\�PDNLQJ�PHFKDQLVPV� IRU�RYHUVHHLQJ� WKH�
DFKLHYHPHQW�RI�WKH�35$�DQG�WKH�%URRNV�$FW�

&DXGOH¶V��������ZRUN�SURYLGHG�JURXQGZRUN�IRU�VXEVHTXHQW�SXEOLF�DGPLQLVWUDWLRQ�DGYDQFHV�
LQ�,7�PDQDJHPHQW��,Q�SDUWLFXODU��VKH�IRXQG�WKDW�DJHQF\�VWDII�LGHQWL¿HG�WKH�VWUDWHJLF�SODQQLQJ�
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DQG�EXGJHW�SURFHVVHV�DV�WKH�SULPDU\�FRQWURO�PHFKDQLVPV�IRU�,50��7KLV�DWWLWXGH�PDQLIHVWHG�
LWVHOI�LQ�WKH�UHVSRQGHQWV�YLHZLQJ�,7�PDQDJHPHQW�DV�JXLGLQJ�D�SURMHFW�WKURXJK�WKH�DFTXLVL�
WLRQ�DSSURYDO�SURFHVV�DW�*6$�DQG�WKH�EXGJHW�DSSURYDO�SURFHVV�DW�20%��,Q�WKH�FRQFOXVLRQ�
WR�WKH�UHSRUW��&DXGOH�UHFRPPHQGHG�IXWXUH�UHVHDUFK�LQWR�FRQWURO�PHFKDQLVPV�IRU�LQIRUPDWLRQ�
UHVRXUFHV��6XFK�PHFKDQLVPV��VKH�QRWHG��PLJKW�GLIIHU�IURP�WKRVH�XVHG�IRU�¿QDQFLDO�DQG�KXPDQ�
UHVRXUFHV��$GGLWLRQDOO\��KHU�ZRUN�VHUYHV�DV�WKH�IRXQGDWLRQ�IRU�*$2¶V�VWUDWHJLF�LQIRUPDWLRQ�
PDQDJHPHQW�VWXG\�GLVFXVVHG�ODWHU�

7KH�VHFRQG�VWXG\��FRQGXFWHG�E\�/HYLWDQ�DQG�'LQHHQ���������DOVR�UHOLHG�RQ�LQWHUYLHZV�ZLWK�
VHOHFWHG�IHGHUDO�,50�RI¿FLDOV��7KLV�UHVHDUFK�GLIIHUHG�IURP�&DXGOH¶V��������UHSRUW�IRU�1$3$�
LQ�WKDW�/HYLWDQ�DQG�'LQHHQ�¿UVW�HVWDEOLVKHG�D�PRGHO�RI�ZKDW�WKH\�FDOOHG�³LQWHJUDWLYH�,50´�
DQG�XVHG�WKDW�DV�D�EDVLV�IRU�DVVHVVLQJ�WKH�VWDWH�RI�WKH�DUW�RI�LQWHJUDWLRQ�RI�IHGHUDO�,50�LQ�������
,Q�WKH�DXWKRUV¶�YLHZ��PDQDJLQJ�,7�LV�FRPSOH[�EHFDXVH�VXFK�PDQDJHPHQW�LVVXHV�WUDQVFHQG�
QRUPDO�RUJDQL]DWLRQDO�ERXQGDULHV��6SHFL¿FDOO\��/HYLWDQ�DQG�'LQHHQ�FLWHG�VWUDWHJLF�SODQQLQJ��
WKH�LPSOHPHQWDWLRQ�RI�WHFKQRORJ\��DQG�LQWHUDFWLRQ�ZLWK�WKH�RUJDQL]DWLRQDO�FRQVWLWXHQFLHV�DV�
H[DPSOHV�RI�LQWHJUDWLYH�LVVXHV�IRU�IHGHUDO�,50�

+DYLQJ�FRQVWUXFWHG�WKLV�PRGHO�RI�WKH�LQWHJUDWLYH�QDWXUH�RI�IHGHUDO�,50��WKH�DXWKRUV�FRQ�
GXFWHG�LQWHUYLHZV�ZLWK�UHSUHVHQWDWLYHV�IURP�VHYHUDO�IHGHUDO�DJHQFLHV�DQG�RQH�EXUHDX�RI�D�
IHGHUDO�DJHQF\��7KH\�SRVHG�TXHVWLRQV�DERXW�ZKHWKHU�PDQDJLQJ�LQIRUPDWLRQ�UHVRXUFHV�LQ�
WKH�RUJDQL]DWLRQ�H[WHQGHG�EH\RQG�LQIRUPDWLRQ�V\VWHPV�WR�LQFOXGH�LQIRUPDWLRQ�PDQDJHPHQW�
�H�J���IXQFWLRQV�VXFK�DV�GLVVHPLQDWLRQ�DQG�UHFRUGV�PDQDJHPHQW��DQG�ZKHWKHU�QRWLRQV�RI�,50�
H[WHQGHG�WR�WKH�SURJUDP�RI¿FHV�

7KH�¿QGLQJV�FRQ¿UPHG�VHYHUDO�RI�WKRVH�FLWHG�E\�&DXGOH��������LQ�KHU�VWXG\�SXEOLVKHG�E\�
1$3$��)RU�WKH�PRVW�SDUW��DJHQFLHV�KDG�QRW�IXO¿OOHG�WKH�PDQGDWH�RI�WKH�35$�E\�LQWHJUDWLQJ�
WKH�PDQDJHPHQW�RI�LQIRUPDWLRQ�V\VWHPV�DQG�LQIRUPDWLRQ�FRQWHQW��7KH�IHGHUDO�,50�RI¿FHV�
UHSUHVHQWHG�LQ�WKH�LQWHUYLHZV�FLWHG�WKH�PDQDJHPHQW�RI�LQIRUPDWLRQ�V\VWHPV�DV�WKHLU�PDMRU�
FRQFHUQ�RYHUZKHOPLQJO\��7KLV�UHÀHFWHG�WKH�LQIRUPDWLRQ�V\VWHPV�EDFNJURXQG�RI�WKRVH�VWDII�
ZKR�KDG�ULVHQ�WR�PDQDJHPHQW�SRVLWLRQV�LQ�,50��$JHQFLHV�UHOLHG�RQ�WDVN�IRUFHV�WR�DFKLHYH�
WKH�LQWHJUDWLRQ�RI�,50�LVVXHV�DFURVV�QRUPDO�RUJDQL]DWLRQDO�ERXQGDULHV��/HYLWDQ�DQG�'LQHHQ�
�������IRXQG�QR�FRQVLVWHQW�SDWWHUQV�RI�ZKHWKHU�DJHQFLHV�KDG�VXFFHHGHG�LQ�LQWHJUDWLQJ�,50�
DV�D�PDQDJHPHQW�GLVFLSOLQH�LQ�SURJUDP�RSHUDWLRQV�

%LVKRS��'RW\��DQG�0F&OXUH��������SUHSDUHG�D�FRPSHQGLXP�RI�YLHZV�RQ�IHGHUDO�,50�IURP�
WKH�WZR�DIRUHPHQWLRQHG�VWXGLHV��DFDGHPLF�OLWHUDWXUH��DQG�*$2��20%��DQG�*6$�SXEOLFD�
WLRQV�WKDW�ZHQW�EH\RQG�MXVW�WKH�FDUU\LQJ�RXW�RI�WKH�35$��7KHLU�SDSHU�SUHVHQWHG�D�PDWUL[�RI�
YDULRXV�REVHUYHUV¶�FULWLTXHV�RQ�WKH�VWDWXV�RI�,50�LQ�WKH�IHGHUDO�JRYHUQPHQW��&RPSDULQJ�
WKHVH�FULWLTXHV��WKH\�LGHQWL¿HG�VWURQJ�DJUHHPHQW�RQ�VHYHUDO�SRLQWV�VXFK�DV��D��LQVXI¿FLHQW�
LQWHJUDWLRQ�RI�,50�DW�WKH�DJHQF\�OHYHO���E��LQVXI¿FLHQW�LQWHJUDWLRQ�RI�,50�ZLWK�WKH�DJHQF\�
PLVVLRQ�DQG�SURJUDP�PDQDJHPHQW��DQG��F��D�QHHG�IRU�EHWWHU�SODQQLQJ��2QO\�RQH�LQGH[�GHDOW�
ZLWK�WKH�PDQDJHPHQW�RI�,7��DQG�WKH�UHVSRQGHQWV�VSOLW�HYHQO\�RQ�WKH�LVVXH�RI�ZKHWKHU�,50�
VXIIHUHG�IURP�DQ�RYHUHPSKDVLV�RQ�WHFKQRORJ\�

6HYHUDO�RWKHU�FRQWULEXWLRQV�IURP�LQIRUPDWLRQ�VFLHQFHV�EULQJ�PRUH�LQVLJKW�LQWR�WKH�VWDWH�RI�
,50�SROLF\�GHYHORSPHQW�DQG�WR�VRPH�H[WHQW�LPSOHPHQWDWLRQ��%HDFKERDUG�DQG�0F&OXUH�
�������SRLQW�RXW�VRPH�LQKHUHQW�LQFRQVLVWHQFLHV�DPRQJ�WKH�YDULRXV�IHGHUDO�RYHUVLJKW�ERGLHV�
DQG�SROLF\�LQVWUXPHQWV��7R�KHOS�GHDO�ZLWK�ZHDNQHVVHV�WKH\�IRXQG�LQ�WKH�,50�SROLF\�WKH\�
FLWH��%HDFKERDUG�DQG�0F&OXUH�DGYRFDWH�FKDQJHV�LQ�,50�SROLF\��IHGHUDO�DJHQF\�FRPPLW�
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PHQW�WR�,50�DV�D�PDQDJHPHQW�GLVFLSOLQH��DQG�IXUWKHU�HPSLULFDO�UHVHDUFK�LQWR�WKH�ODFN�RI�
HIIHFWLYHQHVV�RI�,50�SROLF\�DQG�SUDFWLFH�

$�VLPLODU�SXEOLFDWLRQ�RQ�IHGHUDO�,50�¿QGV�WKDW�QHLWKHU�SROLF\�QRU�SUDFWLFH�VHHPV�DEOH�WR�EULQJ�
IHGHUDO�DJHQFLHV�LQWR�WKH�LQIRUPDWLRQ�DJH��WKHUHE\�HQDEOLQJ�ZLGH�VFDOH�HOHFWURQLF�VHUYLFH�
GHOLYHU\��%HUWRW��0F&OXUH��5\DQ��	�%HDFKERDUG���������:LWKRXW�PXFK�HPSLULFDO�JURXQGLQJ��
WKH�DXWKRUV�RIIHU�D�PL[�RI�SROLF\��RUJDQL]DWLRQDO��DQG�LQYHVWPHQW�FKRLFHV�WKDW�WKH\�DVVHUW�
ZLOO�HQKDQFH�WKH�HIIHFWLYHQHVV�RI�IHGHUDO�,50�SROLF\�DQG�SUDFWLFH��7KHVH�FRQWULEXWLRQV�DGG�D�
FHUWDLQ�ULFKQHVV�WR�DQ�XQGHUVWDQGLQJ�RI�IHGHUDO�,50�SROLF\��EXW�GHVSLWH�VRPH�KLQWV�RI�ORIWLHU�
VWUDWHJLF�REMHFWLYHV�IRU�,7��L�H���HOHFWURQLF�VHUYLFH�GHOLYHU\���WKH\�RIIHU�OLWWOH�LQ�WKH�ZD\�RI�
FRQFUHWH�PDQDJHPHQW�SURFHVVHV�WR�PDNH�WKDW�YLVLRQ�D�UHDOLW\�

&RQVLVWHQW�ZLWK�WKH�PDWXULQJ�YLHZ�RI�,50��WKH�UHVHDUFK�RQ�ORFDO�JRYHUQPHQWV¶�XVH�RI�,7�
EHJDQ�WR�H[SORUH�WKH�EHQH¿WV�IURP�LQYHVWPHQWV�LQ�DXWRPDWLRQ��$Q�DQDO\VLV�RI�VXUYH\�GDWD�
FROOHFWHG�IURP����8�6��FLWLHV�IRXQG�WKDW�SD\RIIV�DFFUXHG�LQ�¿VFDO�FRQWURO��FRVW�DYRLGDQFH��
DQG�LPSURYHG�VHUYLFH�GHOLYHU\�PHFKDQLVPV��7KLV�VWXG\�DOVR�IRXQG�WKDW�LW�WRRN�ORQJHU�WKDQ�
DQWLFLSDWHG� WR� UHDOL]H� VRPH�EHQH¿WV� DQG� WKDW� H[SHFWHG�SD\RIIV� LQ� EHWWHU� LQIRUPDWLRQ� IRU�
PDQDJHPHQW�DQG�SODQQLQJ�KDG�\HW�WR�DSSHDU��1RUWKURS��������

2WKHU� UHVHDUFK�KDV� LQFOXGHG� ,7�PDQDJHPHQW� DV�SDUW�RI� DQ�H[DPLQDWLRQ�RI� ,50� LQ� VWDWH�
JRYHUQPHQWV��&DXGOH��������SURGXFHG�D�QDWLRQZLGH�VWXG\�RQ�WKH�PDWXULW\�RI�,50�LQ�VWDWH�
JRYHUQPHQWV��7KLV�VWXG\�XVHG�GDWD�FROOHFWHG�IURP�D�VXUYH\�RI�������SURJUDP�PDQDJHUV�DQG�
LQIRUPDWLRQ�V\VWHPV�GLUHFWRUV�WR�FKDUDFWHUL]H�WKHLU�YLHZV�RQ�WKH�VWDWH�RI�WKH�DUW�DFURVV�VHYHUDO�
,50�DFWLYLWLHV��LQFOXGLQJ�,7�XVDJH�DQG�DFTXLVLWLRQ��,W�GLG�QRW��KRZHYHU��GLVFXVV�PDQDJHPHQW�
WHFKQLTXHV�IRU�,7�RU�WKH�VWUDWHJLF�UROH�RI�,7�IRU�VWDJH�JRYHUQPHQWV�

$W�WKH�FRXQW\�OHYHO��)OHWFKHU�DQG�%HUWRW��������H[DPLQH�WKH�H[WHQW�DQG�LPSDFW�RI�WKH�FHQWUDO�
L]DWLRQ�RI�LQIRUPDWLRQ�VHUYLFHV��7KH�DUWLFOH�LV�D�EDVHG�RQ�D�QDWLRQDO�VXUYH\�RI�WKH�ODUJHVW�����
FRXQWLHV�LQ�WKH�8QLWHG�6WDWHV��VXSSOHPHQWHG�ZLWK�FDVH�VWXGLHV�RI����FRXQWLHV��UDQJLQJ�IURP�
YHU\�VPDOO�WR�YHU\�ODUJH��7KH�VXUYH\�JDWKHUHG�GDWD�RQ�WKH�H[WHQW�RI�XVHU�DJHQF\�YV��FHQWUDO�
,7�GHSDUWPHQW�HTXLSPHQW�RZQHUVKLS��,7�RSHUDWLRQ��QHWZRUN�FRQ¿JXUDWLRQ��VRIWZDUH�GHYHORS�
PHQW�VWUDWHJLHV��DQG�WKH�RSHUDWLRQ�RI�RI¿FH�V\VWHPV��7KH�DQDO\VLV�RI�WKHVH�GDWD�UHÀHFWHG�WKH�
VKLIW�RI�WKH�UROH�RI�WKH�FHQWUDO�,7�RUJDQL]DWLRQ�IURP�FRQWUROOHU�RI�DOO�,7�UHVRXUFHV�WR�SURYLGHU�
RI� UHVRXUFHV��7KH�DXWKRUV�FDOOHG� WKLV�D�FROODERUDWLYH�PRGHO�EHWZHHQ�FHQWUDO� ,7�DQG�XVHU�
RUJDQL]DWLRQV�DQG�DVVHUWHG�WKDW�WKHVH�GDWD�VXSSRUW�D�¿QGLQJ�WKDW�FRXQW\�JRYHUQPHQWV�ZHUH�
VXFFHHGLQJ�DW�,50�ZKLOH�IHGHUDO�DJHQFLHV�ZHUH�QRW�DW�WKDW�WLPH�

$�FRQVLVWHQW�WKHPH�HPHUJHV�IURP�WKH�OLWHUDWXUH�RI�6WDJH���FRYHULQJ�,50��7KH�DSSOLFDWLRQ�
RI� WKHRU\�DQG�SUDFWLFH� IURP� WKLV� HUD�KDV�EHHQ�YHU\�XQHYHQ��7KH� IHGHUDO�JRYHUQPHQW�� LQ�
SDUWLFXODU��VWLOO�UHOLHV�H[WHQVLYHO\�RQ�FHQWUDOL]HG��PDLQIUDPH�LQIRUPDWLRQ�SURFHVVLQJ�DQG�D�
VLPLODUO\�FHQWUDOL]HG�PDQDJHPHQW�DSSURDFK��ZKLFK�GRHV�QRW�VXSSRUW�WKH�VKDULQJ�DQG�LQWH�
JUDWLRQ�HQYLVLRQHG�E\�,50�SURSRQHQWV��$�ODFN�RI�DJUHHPHQW�RQ�WKH�PHDQLQJ�DQG�UHOHYDQFH�
RI�,50��DV�PDQLIHVW�LQ�WKH�SXEOLFDWLRQV�DGYRFDWLQJ�FRQWLQXHG�FKDQJHV�WR�EDVLF�IHGHUDO�ODZ�
DQG�JRYHUQPHQW�ZLGH�SROLF\�IRU�,50��FRQWLQXHV�WR�WKZDUW�WKH�DGRSWLRQ�RI�WKH�FRUH�PDQDJH�
PHQW�SULQFLSOHV��7KLV�PD\�EH�LQ�SDUW�EHFDXVH�UHVHDUFKHUV�RXWVLGH�SXEOLF�DGPLQLVWUDWLRQ��PRVW�
QRWDEO\�LQIRUPDWLRQ�VFLHQFHV��KDYH�GRQH�PRVW�RI�WKH�UHVHDUFK�RQ�,50�SROLF\���

7KHUH�LV�VWLOO�ZRUN�EHLQJ�GRQH��WKRXJK��WR�VROLGLI\�WKH�UROH�RI�LQIRUPDWLRQ�DQG�,7�LQ�SXEOLF�
RUJDQL]DWLRQV�LQ�WKH�WUDGLWLRQ�RI�30,6�VWDUWHG�LQ�WKH�PLG�WR�ODWH�����V��5RFKHOHDX��������
KDV�SXEOLVKHG�D�WH[W�GHYRWHG�VROHO\�WR�WKH�PDQDJHPHQW�RI�,7�LQ�WKH�SXEOLF�VHFWRU��,W�EHJLQV�
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ZLWK�D�GLVFXVVLRQ�RI�KRZ�WKH�PDQDJHPHQW�RI�,7�GLIIHUV�EHWZHHQ�WKH�SXEOLF�DQG�SULYDWH�VHF�
WRUV��7KH�EXON�RI�WKH�ERRN��WKRXJK��RXWOLQHV�NH\�PDQDJHPHQW�LVVXHV�DQG�WHFKQLTXHV�IRU�,7�
PDQDJHPHQW�WKDW�SXEOLF�DGPLQLVWUDWRUV�VKRXOG�NQRZ��7KLV�LV�WH[W�LV�RQH�RI�WKH�IHZ�H[DPSOHV�
WKDW�IRFXVHV�H[FOXVLYHO\�RQ�SXEOLF�,7�PDQDJHPHQW�DQG�LQFOXGHV�GLVFXVVLRQV�RI�VRPH�RI�WKH�
SROLWLFDO�DQG�HWKLFDO�LVVXHV�WKDW�DUH�XQLTXH�WR�WKH�SXEOLF�VHFWRU��

7KH�VWUDWHJLF�IRFXV�IRU�,7�UHPDLQV�ODUJHO\�WKH�VDPH��HI¿FLHQF\��$OWKRXJK�HI¿FLHQF\�RI�JRY�
HUQPHQW�VHUYLFH�GHOLYHU\�WR�WKH�SXEOLF��DV�FRPSDUHG�ZLWK�WKH�HI¿FLHQF\�RI�MXVW�EDFNURRP�
IXQFWLRQV��UHSUHVHQWV�VRPH�SURJUHVV��WKH�XOWLPDWH�JRDO�UHPDLQV�ORZHU�FRVWV��7KHVH�QRWLRQV�
RI�,50�DV�D�PDQDJHPHQW�SKLORVRSK\�DQG�VWUDWHJLF�IRFXV�IRU�,7�UHPDLQ�PRVWO\�LQZDUGO\�
IRFXVHG�WR�WKH�RUJDQL]DWLRQ��H[FHSW�IRU�SUHOLPLQDU\�GLVFXVVLRQV�RI�HOHFWURQLF�VHUYLFH�GHOLYHU\��
'HVSLWH��RU�SHUKDSV�EHFDXVH�RI��WKH�OLPLWHG�VXFFHVV�RI�,50��D�QHZ�HUD�IRU�PDQDJLQJ�,7�KDV�
EHJXQ�WR�HPHUJH�

6WDJH �� 0DQDJLQJ ,QIRUPDWLRQ 7HFKQRORJ\
LQ DQ ,QIRUPDWLRQ $JH

:KLOH�PDQ\�RUJDQL]DWLRQV�VWULYH�WR�PDNH�WKH�WUDQVLWLRQ�IURP�6WDJH����0,6��WR�6WDJH����,50���
IXUWKHU�GHYHORSPHQWV�LQ�PDQDJLQJ�,7�DUH�IRUPLQJ�WKH�RXWOLQH�RI�D�QHZ�VWDJH��0DUFKDQG�
�������FDOOV�WKLV�VWDJH�³NQRZOHGJH�PDQDJHPHQW´�WR�KLJKOLJKW�WKH�VKLIW�LQ�HPSKDVLV�IURP�
WKH�SK\VLFDO�PDQDJHPHQW�RI�WHFKQRORJ\�DQG�LQIRUPDWLRQ�WR�WKH�PDQDJHPHQW�RI�LQIRUPDWLRQ�
FRQWHQW��$OWKRXJK� WKHUH� LV�QRZ�FRQVLGHUDEOH� LQWHUHVW� LQ� WKH�DUHD�RI�NQRZOHGJH�PDQDJH�
PHQW�DV�D�¿HOG�RI�VWXG\�DQG�SUDFWLFHV�ZLWK�WKH�LQIRUPDWLRQ�V\VWHPV�¿HOG��0DUFKDQG¶V�XVH�
RI�WKH�WHUP�KDV�D�QDUURZHU�PHDQLQJ�WKDQ�ZH�QRZ�JHQHUDOO\�¿QG��+H�FRQWHQGV�WKLV�VWDJH�
RI�GHYHORSPHQW�EHJDQ�LQ�WKH�PLG�����V�DQG�ZRXOG�FRQWLQXH�WKURXJK�WKH�����V��:KLOH�WKH�
PDQDJHPHQW�RI�LQIRUPDWLRQ�FRQWHQW�LV�HPHUJLQJ�DV�D�QHZ�VNLOO��WKH�VXFFHVVIXO�DSSOLFDWLRQ�
RI�,7�PDNHV�LW�SRVVLEOH�WR�PD[LPL]H�WKH�EHQH¿WV�RI�LQIRUPDWLRQ�FRQWHQW��0DUFKDQG���7KH�,6�
OLWHUDWXUH�W\SLFDOO\�UHIHUV�WR�WKLV�VWDJH�DV�VWUDWHJLF�LQIRUPDWLRQ�V\VWHPV��ZKHUH�WKH�EHQH¿WV�
RI�PDQDJLQJ�LQIRUPDWLRQ�FRQWHQW�WUDQVODWHV�LQWR�FRPSHWLWLYH�DGYDQWDJH�LQ�WKH�PDUNHWSODFH�
�$SSOHJDWH�HW�DO����������

$W�WKH�RXWVHW�� WKRXJK��D�PRUH�SUHFLVH�GH¿QLWLRQ�RI� WKH� WHUP�LQIRUPDWLRQ�DJH� LV� LQ�RUGHU��
,QIRUPDWLRQ�DJH�KDV�FUHSW�LQWR�WKH�GD\�WR�GD\�ODQJXDJH�XVHG�LQ�PRVW�RUJDQL]DWLRQV�DQG�WKH�
SRSXODU�SUHVV��,W�LV�JHQHUDOO\�XVHG�WR�GHVFULEH�D�IXWXUH�VWDWH�ZKHUH�LQIRUPDWLRQ�ZLOO�EH�TXLFNO\�
DQG�XQLYHUVDOO\�DFFHVVLEOH�LQ�HOHFWURQLF�IRUP��'L]DUG��������������GHVFULEHG�KLV�YLHZ�RI�DQ�
LQIRUPDWLRQ�DJH��EXW�LPSOLHG�WKDW�RXU�VRFLHW\�KDV�QRW�\HW�DUULYHG�WKHUH��7KH�PDWXUH�SKDVH��
ZKLFK�KH�EHOLHYHG�ZRXOG�DUULYH�LQ�WKH�����V��ZRXOG�HQWDLO�WKH�PDVV�DYDLODELOLW\�RI�,7�DQG�
WHFKQRORJ\�EDVHG�LQIRUPDWLRQ�VHUYLFHV�WR�FRQVXPHUV�LQ�WKHLU�KRPHV��7KLV�WKLUG�VWDJH�ZRXOG�
EH�PDGH�SRVVLEOH�E\�WKH�H[LVWHQFH�DQG�XVH�RI�D�EURDG�QHWZRUN�RI�QHWZRUNV�IRU�VKDULQJ�LQ�
IRUPDWLRQ�EHWZHHQ�LQGLYLGXDOV��QRW�RQO\�ODUJH�RUJDQL]DWLRQV�DQG�EXVLQHVVHV��0DQ\�RI�WKHVH�
QHZ�VHUYLFHV�ZRXOG�EH�PDGH�DYDLODEOH��QRW�WKURXJK�WKH�SHUVRQDO�FRPSXWHU��EXW�ZLWK�H[LVWLQJ�
DSSOLDQFHV�LQ�PDQ\�KRPHV��IRU�H[DPSOH��WKH�WHOHYLVLRQ�DQG�WKH�WHOHSKRQH��7R�D�JUHDW�H[WHQW��
WKLV�WKLUG�VWDJH�RI�WKH�LQIRUPDWLRQ�DJH�LV�EHFRPLQJ�D�UHDOLW\�TXLFNHU�WKDQ�HYHQ�'L]DUG�PLJKW�
KDYH�HQYLVLRQHG��)RU�WKDW�UHDVRQ��WKLV�SDUW�RI�WKH�FKDSWHU�XVHV�WKDW�GHVFULSWLRQ�RI�WKH�WHUP�
LQIRUPDWLRQ�DJH�WR�KHOS�IUDPH�WKH�PRVW�PDWXUH�PDQDJHPHQW�SKLORVRSK\�IRU�,7�
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$V�DQ�LQGLFDWLRQ�RI�KRZ�SRZHUIXO�WKH�QRWLRQ�KDV�EHFRPH��WKH�&OLQWRQ�DGPLQLVWUDWLRQ�GHVFULEHG�
DQ�LQIRUPDWLRQ�DJH�LQLWLDWLYH�SURPRWLQJ�QHZ�XVHV�IRU�,7�LQ�IHGHUDO�DJHQFLHV��2I¿FH�RI�6FL�
HQFH�DQG�7HFKQRORJ\�3ROLF\���������7KLV�UHSRUW�EURXJKW�D�QHZ�VWUDWHJLF�IRFXV�WR�WKH�XVHV�RI�
,7�IRU�IHGHUDO�DJHQFLHV�DV�D�VHUYLFH�GHOLYHU\�YHKLFOH��UHTXLULQJ�QHZ�PDQDJHPHQW�DSSURDFKHV�
DQG�VXSSRUWLQJ�SROLFLHV��7KH�&OLQWRQ�DGPLQLVWUDWLRQ�HQYLVLRQHG�WKH�IHGHUDO�JRYHUQPHQW�ZLOO�
XVH�,7�WR�PDNH�DJHQFLHV�PRUH�UHVSRQVLYH�DQG�VHUYLFH�RULHQWHG��,QVWHDG�RI�XVLQJ�DXWRPDWLRQ�
WR�PDNH�JRYHUQPHQW�RSHUDWLRQV�PRUH�HI¿FLHQW�IRU�LQWHUQDO�SURFHVVLQJ��DJHQFLHV�ZRXOG�XVH�
,7�WR�UHDFK�RXW�WR�WKH�SXEOLF�WR�SURYLGH�WLPHOLHU�DQG�KLJKHU�TXDOLW\�VHUYLFH�

&RPSDULQJ� GLIIHUHQFHV� EHWZHHQ� DQ� LQIRUPDWLRQ�DJH� SKLORVRSK\� DQG� ,50� SRLQWV� WR� WKH�
PDWXUDWLRQ�RI�PDQDJHPHQW�DSSURDFKHV�IRU�IHGHUDO�,7�PDQDJHPHQW��2QH�GLIIHUHQFH�LV�D�PRUH�
UREXVW�XQGHUVWDQGLQJ�LQ�WKH�LQIRUPDWLRQ�DJH�RI�KRZ�LPSRUWDQW�WKH�WHFKQRORJLFDO�LQIUDVWUXF�
WXUH�LV��(PHUJLQJ�DQG�PDWXULQJ�WHFKQRORJLHV�VXFK�DV�JUDSKLFDO�XVHU�LQWHUIDFHV��FOLHQW�VHUYHU�
FRPSXWLQJ��DQG�ZRUNVWDWLRQV�FUHDWH�D�IRXQGDWLRQ�IRU�PRUH�VXEVWDQWLDO�XVHU�LQYROYHPHQW�LQ�
LQIRUPDWLRQ�PDQDJHPHQW��$GGLWLRQDOO\�� WKLV� UHDOLW\� UHTXLUHV� UHFRJQLWLRQ� WKDW� WHFKQRORJ\�
FDQQRW�EH�PDQDJHG�HIIHFWLYHO\�IURP�WKH�PDLQIUDPH�GDWD�FHQWHU�WR�WKH�H[FOXVLRQ�RI�PDQDJH�
PHQW�RI�WKH�GHVNWRS�DQG�HYHU\WKLQJ�EHWZHHQ�

6HYHUDO�WKHPHV�HPHUJH�IURP�6WUDVVPDQ���������H[WHQGLQJ�WKH�,50�YLHZ�RI�PDQDJLQJ�LQIRU�
PDWLRQ�V\VWHPV�IURP�DQ�RUJDQL]DWLRQ�ZLGH�SHUVSHFWLYH��6WUDVVPDQ�FUHDWHG�D�����LWHP�SROLF\�
FKHFNOLVW�IRU�PDQDJLQJ�,7�EDVHG�RQ�KLV�ZRUN�LQ�WKH�SULYDWH�VHFWRU�SULRU�WR�EHFRPLQJ�WKH�&,2�
�FKLHI�LQIRUPDWLRQ�RI¿FHU��IRU�WKH�'HSDUWPHQW�RI�'HIHQVH��+H�VWUHVVHV�WKDW�WKH�SROLFLHV�IRU�
PDQDJLQJ�LQIRUPDWLRQ�V\VWHPV�VKRXOG�SODFH�UHVSRQVLELOLW\�LQ�WKH�KDQGV�RI�WKH�XVHUV��QRW�WKH�
,50�VSHFLDOLVWV��7KHVH�SROLFLHV�LQFOXGH���D��XVLQJ�HFRQRPLF�DQDO\VLV�WKDW�SURPRWHV�WUDGLQJ�
RII�EHWZHHQ�LQIRUPDWLRQ�UHVRXUFHV�DQG�RWKHU�UHVRXUFHV�DQG��E��SURYLGLQJ�PHFKDQLVPV�WKDW�
FKDUJH�XVHUV�IRU�LQIRUPDWLRQ�DQG�LQIRUPDWLRQ�V\VWHPV��+H�DOVR�LQWURGXFHV�WKH�QRWLRQ�WKDW�
RUJDQL]DWLRQV�VKRXOG�H[DPLQH�DQG�UHGHVLJQ�ZRUN�SURFHVVHV�EHIRUH�DXWRPDWLRQ�WR�HQVXUH�WKDW�
DXWRPDWLRQ�GRHV�QRW�VSHHG�XS�DUFKDLF�DQG�XQQHHGHG�IXQFWLRQV��7KH�XQLI\LQJ�WKHPH�SUHVHQWHG�
E\�KLV�OLVW�RI�SROLFLHV�LV�WR�HQVXUH�WKDW�LQYHVWPHQWV�LQ�LQIRUPDWLRQ�V\VWHPV�DGG�PHDVXUDEOH�
YDOXH�WR�WKH�FRUH�PLVVLRQV�RI�WKH�RUJDQL]DWLRQ�

:LWKRXW�LGHQWLI\LQJ�LW�DV�VXFK��6WUDVVPDQ¶V��������DSSURDFK�RI�DOLJQLQJ�LQIRUPDWLRQ�UHVRXUFHV�
WR�RUJDQL]DWLRQDO�PLVVLRQV�IDOOV�XQGHU�WKH�UXEULF�RI�VWUDWHJLF�PDQDJHPHQW��6WUDWHJLF�PDQDJH�
PHQW�UHSUHVHQWV�DQ�HIIRUW�E\�SULYDWH��DQG�SXEOLF�VHFWRU�PDQDJHUV�WR�PDNH�VWUDWHJLF�SODQQLQJ�
PRUH�XVHIXO�LQ�PHHWLQJ�WKH�VKRUW�UXQ�QHHGV�RI�RUJDQL]DWLRQV��0XFK�OLNH�6WUDVVPDQ��EXVLQHVV�
DXWKRUV�ZULWLQJ�DERXW�VWUDWHJLF�PDQDJHPHQW�WDON�DERXW�DOLJQLQJ�FRUSRUDWH�UHVRXUFHV�DQG�PLV�
VLRQV�WR�WDNH�DGYDQWDJH�RI�RSSRUWXQLWLHV�LQ�WKH�PDUNHW��6WUDWHJLF�PDQDJHPHQW�HPSKDVL]HG�
ORRNLQJ�DW�UHVRXUFH�DOORFDWLRQ�SURFHVVHV�DQG�VXSSRUW�V\VWHPV�WR�VHH�KRZ�WKH\�DGGHG�YDOXH�
WR�D�EXVLQHVV� �+D[�	�0DMOXI���������)RU�XVH� LQ� WKH�SXEOLF� VHFWRU��SXEOLF�DGPLQLVWUDWLRQ�
DXWKRUV�KDYH�DGDSWHG� WKHVH�PRGHOV� IRU�GLIIHUHQFHV� LQ�FLYLO�VHUYLFH� WUDGLWLRQV� LQ�SROLWLFDO�
HQYLURQPHQWV��1XWW�	�%DFNRII���������6RPH�SXEOLF�VHFWRU�PRGHOV�RI�VWUDWHJLF�PDQDJHPHQW�
H[SOLFLWO\�LQFOXGH�DQG�KLJKOLJKW�WKH�UROH�RI�,7�LQ�VWUDWHJLF�PDQDJHPHQW�SURFHVVHV��$GOHU��
0F'RQDOG��	�0DF'RQDOG��������'H/LVL��������

$Q�DQDO\VLV�RI�D�QDWLRQDO�VXUYH\�RI�SXEOLF�PDQDJHUV¶�YLHZV�RI�,7�LVVXHV�SURYLGHG�IXUWKHU�
LQVLJKW�LQWR�GLIIHUHQFHV�DQG�VLPLODULWLHV�EHWZHHQ�SXEOLF��DQG�SULYDWH�VHFWRU�PDQDJHPHQW�LQ�
WKLV�DUHD��&DXGOH��*RUU��DQG�1HZFRPHU��������FRPSDUHG�WKH�UHVXOWV�RI�D������VXUYH\�RI�
PDQDJHUV�LQ�IHGHUDO��VWDWH��DQG�ORFDO�DJHQFLHV�WR�VLPLODU�VWXGLHV�RI�SULYDWH�VHFWRU�RUJDQL]D�
WLRQV��7KH�FRPSDULVRQ�RI�WKH�SXEOLF�VHFWRU�VXUYH\�WR�WKH�SUHYLRXV�VXUYH\�RI�SULYDWH�VHFWRU�
PDQDJHUV�IRXQG�WKDW���RI����WRS�LVVXHV�DUH�FRPPRQ�EHWZHHQ�WKH�WZR�JURXSV��7KH�DXWKRUV�
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IRXQG�VRPH�GLIIHUHQFHV�LQ�WKH�UHODWLYH�UDQNLQJ�RI�WKH�LVVXHV��OHDGLQJ�WKHP�WR�FRQFOXGH�WKDW�
WKH�SXEOLF�VHFWRU�ZDV�VWLOO�JUDSSOLQJ�ZLWK�VRPH�LVVXHV�WKDW�SULYDWH�VHFWRU�RUJDQL]DWLRQV�KDG�
EHHQ�DEOH�WR�GHDO�ZLWK�PRUH�TXLFNO\��)RU�LQVWDQFH��SXEOLF�VHFWRU�UHVSRQGHQWV�UDQNHG�LVVXHV�
OLNH�WKH�LQWHJUDWLRQ�RI�WHFKQRORJLHV�DQG�HQG�XVHU�FRPSXWLQJ�DV�KLJK�SULRULW\�LVVXHV�ZKHUH�
WKHLU�LPSRUWDQFH�KDG�EHHQ�GHFOLQLQJ�RYHU�WLPH�IRU�SULYDWH�VHFWRU�PDQDJHUV��7KH\�GLG�¿QG�
WKDW�ERWK�JURXSV�UDWHG�WKH�LVVXHV�RI�DOLJQLQJ�,7�ZLWK�DJHQF\�JRDOV�DQG�,7�SODQQLQJ�QHDU�RU�
DW�WKH�WRS�RI�WKHLU�UHVSHFWLYH�OLVWV��LQGLFDWLQJ�WKDW�D�VWUDWHJLF�RULHQWDWLRQ�ZDV�EHJLQQLQJ�WR�
WDNH�KROG�LQ�WKH�SXEOLF�VHFWRU�

*$2��������KDV�WDNHQ�D�PRUH�SUHYHQWLYH�DSSURDFK�WR�GHDOLQJ�ZLWK�IHGHUDO�DJHQFLHV¶�SUREOHPV�
ZLWK�PDQDJLQJ�,7�DQG�JURXQGHG�LW�LQ�WKH�OLWHUDWXUH�RI�VWUDWHJLF�PDQDJHPHQW��,Q�GRLQJ�VR��*$2�
QRW�RQO\�SUHVHQWV�D�QHZ�PDQDJHPHQW�DSSURDFK�IRU�,7�JURXQGHG�LQ�V\VWHPDWLF�UHVHDUFK��EXW�LW�
DOVR�EULQJV�WKH�QHZ�VWUDWHJLF�REMHFWLYH�RI�PLVVLRQ�SHUIRUPDQFH�LQWR�GLVFXVVLRQV�RI�ZK\�WKH�
VXFFHVVIXO�PDQDJHPHQW�RI�,7�LV�VR�LPSRUWDQW��:LWKLQ�WKH�IHGHUDO�,50�FRPPXQLW\��*$2¶V�
ZRUN�LQ�WKLV�DUHD�RIWHQ�JRHV�E\�WKH�ODEHO�RI�LWV�EHVW�SUDFWLFHV�VWXG\��&DXGOH��������

3DUW�RI�ZKDW�VHSDUDWHV�WKLV�*$2�HIIRUW�IURP�W\SLFDO�*$2�UHSRUWV�LV�WKH�ULJRU�RI�WKH�DQDO\�
VLV� VXSSRUWLQJ�*$2¶V� UHFRPPHQGDWLRQV� IRU�FKDQJH��*$2�ZHQW� WR�VRPH� OHQJWKV� WR�¿QG�
FDVH�VWXG\�H[DPSOHV�RI�HIIHFWLYH�,7�PDQDJHPHQW�SUDFWLFHV�LQ�ERWK�WKH�SULYDWH�DQG�SXEOLF�
VHFWRUV�DQG�LQFOXGHG�IHGHUDO�DJHQFLHV�EH\RQG�VWDWH�JRYHUQPHQWV��7KURXJKRXW�WKH�SURFHVV�RI�
GHULYLQJ�WKH�NH\�EHVW�SUDFWLFHV�IURP�WKH�FDVH�VWXG\�UHVHDUFK��WKH�*$2�WHDP�FRQVXOWHG�ZLWK�
IHGHUDO�,50�H[HFXWLYHV�DQG�RYHUVLJKW�RUJDQL]DWLRQV�VXFK�DV�&RQJUHVV��20%��DQG�*6$�WR�
KHOS�HQVXUH�WKDW�WKH�SUDFWLFHV�ZHUH�DSSOLFDEOH�LQ�WKH�IHGHUDO�HQYLURQPHQW���$V�SDUW�RI�WKH�
FDVH�VWXG\�DQDO\VLV��WKH�UHVHDUFK�DOVR�ZHQW�WR�JUHDW�OHQJWKV�WR�SRLQW�WR�HPSLULFDO�SURRI�RI�
LPSURYHG�PLVVLRQ�SHUIRUPDQFH�UHVXOWLQJ�IURP�RU�DW�OHDVW�UHODWLQJ�WR�WKH�DSSOLFDWLRQ�RI�WKH�
EHVW�SUDFWLFHV�

:KLOH�QRW�H[SOLFLWO\�OLQNLQJ�WKH�UHVHDUFK�RU�WKH�¿QGLQJV�WR�D�SDUWLFXODU�ERG\�RI�OLWHUDWXUH��
LW�EHFRPHV�DSSDUHQW�IURP�YLHZLQJ�WKH�OLVW�RI�SUDFWLFHV� WKDW�*$2�KDV�FUHDWHG�D�VWUDWHJLF�
PDQDJHPHQW�IUDPHZRUN�VSHFL¿FDOO\�IRU�PDQDJLQJ�,7��7KH�SUDFWLFHV�*$2�DGYRFDWHG�DUH�
�D��GLUHFWLQJ�,50�FKDQJHV���E��LQWHJUDWLQJ�,50�GHFLVLRQ�PDNLQJ�LQ�D�VWUDWHJLF�PDQDJHPHQW�
SURFHVV���F��OLQNLQJ�PLVVLRQ�JRDOV�DQG�,50�RXWFRPHV�WKURXJK�SHUIRUPDQFH�PDQDJHPHQW��
�G��JXLGLQJ�,50�SURMHFW�VWUDWHJ\�DQG�IROORZ�XS�WKURXJK�DQ�LQYHVWPHQW�SKLORVRSK\���H��XVLQJ�
EXVLQHVV�SURFHVV�LQQRYDWLRQ�WR�GULYH�,50�VWUDWHJLHV��DQG��I��EXLOGLQJ�,50�DQG�OLQH�SDUWQHU�
VKLS�WKURXJK�OHDGHUVKLS�DQG�WHFKQLFDO�VNLOOV��&DXGOH���������$OWKRXJK�VRPH�RI�WKH�ODQJXDJH�
DQG�WKH�WHUP�,50�SHUYDGH�WKH�EHVW�SUDFWLFHV�UHSRUW��*$2¶V�ZRUN�KDV�FOHDUO\�EURXJKW�ERWK�
IHGHUDO�,7�WKHRU\�DQG�SUDFWLFH�WR�DQRWKHU�OHYHO�RI�PDQDJHPHQW�PDWXULW\�

&RPSDUHG�ZLWK�WKH�PRGHO�RI�PDQDJHPHQW�PDWXULW\�SRVLWHG�HDUOLHU��*$2¶V�UHVHDUFK�� WKH�
UHVXOWLQJ�UHSRUW��DQG�WKH�DVVRFLDWHG�WRRO�NLWV�FRQWULEXWH�QHZ�YLHZSRLQWV�WR�WKH�VWUDWHJLF�REMHF�
WLYHV�DQG�PDQDJHPHQW�DSSURDFKHV�IRU�,7��7KH�VWUDWHJLF�REMHFWLYH�IRU�*$2¶V�EHVW�SUDFWLFHV�
ZRUN�LV�XQDPELJXRXVO\�FOHDU�ZLWK�WKH�GLVFXVVLRQ�RI�ERWK�VWUDWHJLF�SODQQLQJ�DQG�PLVVLRQ�
SHUIRUPDQFH��JURXQGHG�LQ�UHODWHG�SURJUDP�HIIHFWLYHQHVV�PHDVXUHV��,Q�HIIHFW��WKLV�LPSOLHV�
D�OLIH�F\FOH�PDQDJHPHQW�DSSURDFK�WR�OLQNLQJ�,7�SODQV��LQYHVWPHQWV��DQG�UHVXOWV��7KH�PLV�
VLRQ�IRFXV�DOVR�EHFRPHV�DSSDUHQW�DV�WKH�PDQDJHPHQW�DSSURDFK�VHHNV�KLJK�DOLJQPHQW�RI�,7�
LQYHVWPHQWV�ZLWK�VWUDWHJLF�SODQV�DQG�JUHDWHU�SDUWQHUVKLS�EHWZHHQ�,50�DQG�SURJUDP�VWDII��
$Q�LQYHVWPHQW�PDQDJHPHQW�SKLORVRSK\��JURXQGHG�LQ�WKH�EXGJHW�SURFHVV��JLYHV�WKH�ZKROH�
PDQDJHPHQW�DSSURDFK�³WHHWK´�DQG�KHOSV�WR�JXDUG�DJDLQVW�WKH�WHQGHQF\�IRU�PRUH�WUDGLWLRQDO�
,7�SODQV�WR�OLH�XQXVHG�



7KH�(YROXWLRQ�RI�)HGHUDO�,QIRUPDWLRQ�7HFKQRORJ\�0DQDJHPHQW�/LWHUDWXUH�����
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2QH�DFDGHPLF�VWXG\�H[DPLQHG�IHGHUDO�DJHQF\�LPSOHPHQWDWLRQ�RI�*$2¶V�VWUDWHJLF�LQIRUPDWLRQ�
PDQDJHPHQW��6,0��IUDPHZRUN�WR�DVVHVV�KRZ�WKH�SUDFWLFHV�IURP�OHDGLQJ�RUJDQL]DWLRQV��PRVWO\�
IURP�RXWVLGH�WKH�IHGHUDO�JRYHUQPHQW��ZHUH�EHLQJ�LPSOHPHQWHG��:HVWHUEDFN��������DQDO\]HG�
GDWD�JDWKHUHG�IURP����FDVH�VWXGLHV�LGHQWL¿HG�E\�WKH�IHGHUDO�&,2�FRXQFLO�DQG�WKH�,QGXVWU\�
$GYLVRU\�&RXQFLO�LQ�D�UHSRUW�RI�IHGHUDO�,7�PDQDJHPHQW�EHVW�SUDFWLFHV��%\�WKLV�WLPH��PRVW�
RI�WKH�6,0�IUDPHZRUN�KDG�EHHQ�FRGL¿HG�LQWR�SXEOLF�ODZ�DQG�JRYHUQPHQW�ZLGH�SROLF\��VHH�
,QIRUPDWLRQ�7HFKQRORJ\�DQG�0DQDJHPHQW�5HIRUP�$FW�RI�������������3DSHUZRUN�5HGXFWLRQ�
$FW�RI��������������DQG�VXSSRUWLQJ�JRYHUQPHQW�ZLGH�SROLF\��L�H���20%��������

7KH�VWXG\�WKHUHIRUH�H[DPLQHG�ZKHWKHU�WKH�FDVH�VWXG\�DJHQFLHV�ZHUH�IROORZLQJ�WKH�QHZ�ODZV�
DQG�UHODWHG�SROLF\�DQG�ZKHWKHU�WKH�SUDFWLFHV�ZHUH�DV�UHOHYDQW�WR�IHGHUDO�DJHQFLHV�DV�*$2�
DVVHUWHG��7KH�DQDO\VLV�RI�WKH�FDVH�VWXG\�GDWD�IRXQG�VWURQJ�VXSSRUW�LQ�SUDFWLFH�IRU���RI�*$2¶V�
���SUDFWLFHV�DQG�VXSSRUW�IRU�WKH�UHPDLQLQJ����,Q�DGGLWLRQ�WR�¿QGLQJ�VXSSRUW�LQ�SUDFWLFH�IRU�WKH�
*$2�6,0�IUDPHZRUN��WKH�VWXG\�LGHQWL¿HG�DQRWKHU�SUDFWLFH��PRGL¿HG�DFTXLVLWLRQ�SUDFWLFHV��
WKDW�WKH�VWXG\�RUJDQL]DWLRQV�IRXQG�NH\�WR�VXFFHVV�EXW�ZDV�QRW�LQFOXGHG�LQ�*$2�ZRUN��7KLV�
VWXG\�KHOSV�WR�JURXQG�WKLV�LPSRUWDQW�ZRUN��LQLWLDWHG�E\�D�SUDFWLWLRQHU�RUJDQL]DWLRQ��LQ�WKH�
SXEOLF�DGPLQLVWUDWLRQ�OLWHUDWXUH�DQG�DOVR�SURYLGH�VRPH�PXFK�QHHGHG�H[WHUQDO�HYDOXDWLRQ�

7KH�.HQQHG\�6FKRRO�RI�*RYHUQPHQW��0HFKOLQJ�	�$SSOHJDWH��������SXEOLVKHG�D�VHULHV�RI�
SDSHUV� WLWOHG�(LJKW� ,PSHUDWLYHV� IRU�/HDGHUV� LQ�D�1HWZRUNHG�:RUOG��7KH�SDSHUV� LQFOXGHG�
DQ�RYHUYLHZ�GRFXPHQW� DQG�D�JXLGHOLQH�SDSHU�GHYRWHG� WR� HDFK�RI� WKH� HLJKW� LPSHUDWLYHV��
7KH�LQWHQGHG�DXGLHQFH�IRU�WKH�SDSHU�VHULHV�ZDV�JRYHUQPHQW�OHDGHUV��DOWKRXJK�WKH�¿QGLQJV�
DQG�VXJJHVWHG�SUDFWLFHV�DUH�JURXQGHG�LQ�WKH�OLWHUDWXUH�RI�ERWK�SXEOLF�SROLF\�DQG�EXVLQHVV�
DGPLQLVWUDWLRQ��7KH�WRSLFV�IRU�WKH�SDSHUV�ZHUH��D��D�IRFXV�RQ�KRZ�,7�FDQ�UHVKDSH�ZRUN�DQG�
SXEOLF�VHFWRU�VWUDWHJLHV���E��KRZ�,7�FDQ�EH�XVHG�IRU�VWUDWHJLF�LQQRYDWLRQ���F��WKH�XWLOL]DWLRQ�
RI�EHVW�SUDFWLFHV�LQ�LPSOHPHQWLQJ�,7�LQLWLDWLYHV���G��LPSURYLQJ�EXGJHWLQJ�DQG�¿QDQFLQJ�IRU�
SURPLVLQJ�,7�LQLWLDWLYHV���H��SURWHFWLQJ�SULYDF\�DQG�VHFXULW\���I��WKH�IRUPDWLRQ�RI�,7�UHODWHG�
SDUWQHUVKLSV�WR�VWLPXODWH�HFRQRPLF�GHYHORSPHQW���J��XVLQJ�,7�WR�SURPRWH�HTXDO�RSSRUWXQLW\�
DQG�KHDOWK\�FRPPXQLWLHV��DQG��K��SUHSDULQJ�IRU�GLJLWDO�GHPRFUDF\��7KRXJK�QRW�SDUWLFXODUO\�
GHHS�LQ�H[SODQDWLRQ��WKHVH�JXLGHOLQHV�SURYLGH�D�JRRG�RYHUYLHZ�RI�LVVXHV�JRYHUQPHQW�OHDGHUV�
IDFH�LQ�OHYHUDJLQJ�WKH�IXOO�SRWHQWLDO�RI�LQYHVWPHQWV�LQ�,7�LQ�WKH�SXEOLF�VHFWRU�

2QH�UHFHQW�DGGLWLRQ�WR�WKH�OLWHUDWXUH�FRYHUV�DQ�,7�PDQDJHPHQW�SURMHFW�WKDW�LV�TXLWH�XQLTXH�WR�
WKH�IHGHUDO�JRYHUQPHQW��PHJDSURMHFWV��%R]HPDQ��������XVHV�WKH�,56�7D[�6\VWHPV�0RGHUQ�
L]DWLRQ��760��DV�DQ�H[WHQGHG�FDVH�VWXG\�WR�H[SORUH�WKH�FKDOOHQJHV�RI�GHSOR\LQJ�GHVSHUDWHO\�
QHHGHG�,7�DQG�EXVLQHVV�PRGHUQL]DWLRQ�RQ�D�VFDOH�QRW�RIWHQ�VHHQ��%R]HPDQ�DQDO\]HV�WKH�760�
FDVH�XVLQJ�WKH�OLWHUDWXUHV�RI�RUJDQL]DWLRQDO�FXOWXUH�DQG�ULVN�DYHUVLRQ��:KLOH�VRPH�RI�WKHVH�
OHVVRQV�DUH�XQLTXH�WR�WKH�,56��WKH\�PD\�ZHOO�SURYH�LQVWUXFWLYH�WR�IHGHUDO�DJHQFLHV�ZLWK�ULVN�
DGYHUVH�FXOWXUHV�VHHNLQJ�PDMRU�V\VWHPV�DQG�EXVLQHVV�SURFHVV�LPSURYHPHQWV��

7KHUH�LV�DOVR�VRPH�VWDWH�OHYHO�UHVHDUFK�WKDW�DGGUHVVHV�WKH�VWUDWHJLF�UROH�RI�,7�LQ�WKH�SXEOLF�
VHFWRU�

$OWKRXJK�WKH�SULPDU\�IRFXV�RI�WKH�UHVHDUFK�LV�RQ�VWUDWHJLF�SODQQLQJ��+ROOH\��'XIQHU��DQG�
5HHG��������QRQHWKHOHVV�EXLOG�RQ�WKH�*$2�VWXGLHV�RI�VWUDWHJLF�LQIRUPDWLRQ�PDQDJHPHQW�
WR�DVVHVV�WKH�H[WHQW�WR�ZKLFK�VWDWH�JRYHUQPHQWV�DUH�PDQDJLQJ�LQIRUPDWLRQ�UHVRXUFHV�PRUH�
VWUDWHJLFDOO\��7KH�DXWKRUV�DQDO\]HG�GDWD�IURP�D�*RYHUQPHQW�3HUIRUPDQFH�3URMHFW��*33��
VXUYH\�JDWKHUHG�LQ�������)RU�WKLV�VWXG\��WKH�DXWKRUV�DQDO\]HG�D�VXEVHW�RI�WKH�*33�GDWD�WKDW�
H[DPLQHG�WKH�SURFHVVHV�DQG�HQG�UHVXOWV�RI�VWUDWHJLF�LQIRUPDWLRQ�V\VWHPV�SODQQLQJ�LQ�VWDWH�
JRYHUQPHQWV��7KH�DXWKRUV�FRQFOXGHG�WKDW�PXFK�OLNH�DW�WKH�IHGHUDO�OHYHO��PLGGOH�PDQDJHUV�



�����+ROGHQ

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

LQVWHDG�RI�WRS�OHYHO�FDUHHU�DQG�SROLWLFDO�DSSRLQWHHV�ZHUH�LQYROYHG�LQ�SODQQLQJ�IRU�,7�LPSOH�
PHQWDWLRQ�DQG�DV�D�UHVXOW��WKH�UHVXOWLQJ�SODQV�ZHUH�PRUH�WDFWLFDO�DQG�LQZDUGO\�IRFXVHG�WKDQ�
WKH\�ZHUH�VWUDWHJLF�DQG�WDUJHWHG�DW�LPSURYLQJ�PLVVLRQ�SHUIRUPDQFH��

*DUVRQ��������DGGUHVVHV�WKH�SROLF\��PDQDJHPHQW��DQG�LPSOHPHQWDWLRQ�LVVXHV�UHTXLUHG�IRU�
WKH�VXFFHVV�RI�D�YLUWXDO�VWDWH��2QH�RI�WKH�¿UVW�FKDSWHUV�SURYLGHV�D�EULHI�KLVWRU\�RI�SXEOLF�
VHFWRU�LQIRUPDWLRQ�SROLF\�WKDW�FKURQLFOHV�WKH�HYROXWLRQ�RI�IHGHUDO�,7�SROLF\�VLQFH�WKH�����V��
*DUVRQ�ODEHOV�WKH�PRVW�UHFHQW�SKDVH�WKH�YLUWXDO�VWDWH��ZKLFK�SODFHV�WKLV�ZRUN�LQ�WKH�VWDJH�RI�
,7�PDQDJHPHQW�IRU�WKH�LQIRUPDWLRQ�DJH��7KH�WH[W�SRLQWV�RXW�KRZ�FKDQJLQJ�WHFKQRORJ\�DQG�
SXEOLF�H[SHFWDWLRQV�KDYH�QHFHVVLWDWHG�FKDQJHV�LQ�SXEOLF�VHFWRU�SROLF\��PDQDJHPHQW��DQG�
LPSOHPHQWDWLRQ�RI�,7�

2QH�¿QDO�DUWLFOH�URXQGV�RXW�WKH�PRVW�UHFHQW�VWDJH�RI�PDQDJLQJ�,7�LQ�DQ�LQIRUPDWLRQ�DJH�
DQG�DGGUHVVHV�WKH�LVVXH�RI�ZKHWKHU�SXEOLF�VHFWRU�LQYHVWPHQWV�LQ�,7�KDYH�DQG�ZLOO�\LHOG�WKH�
H[SHFWHG�EHQH¿WV�RI�RUJDQL]DWLRQDO�WUDQVIRUPDWLRQ��'DQ]LJHU�DQG�$QGHUVHQ��������DQDO\]HG�
HPSLULFDO�UHVHDUFK�SXEOLVKHG�LQ�MRXUQDO�DUWLFOHV�EHWZHHQ������DQG������WR�XQGHUVWDQG�WKH�
LPSDFWV�RI�,7�RQ�SXEOLF�DGPLQLVWUDWLRQ�DQG�WKH�SXEOLF�VHFWRU��7KH\�RUJDQL]HG�WKHLU�¿QGLQJV�
LQWR�IRXU�EURDG�JURXSLQJV�RI�LPSDFW�DQG����VSHFL¿F�LPSDFWV��:KLOH�WKH�FDSDELOLWLHV�JURXSLQJ�
IRFXVHG�RQ�WUDGLWLRQDO�LPSDFW�PHDVXUHV�OLNH�HI¿FLHQF\�DQG�HIIHFWLYHQHVV��WKH�RWKHU�JURXSLQJV�
H[DPLQHG�LPSDFWV�WKDW�PLJKW�EH�FRQVLGHUHG�PRUH�SROLWLFDO��VXFK�DV�KRZ�WKH�LQWHUDFWLRQV�DPRQJ�
JRYHUQPHQWV��FLWL]HQV��DQG�VWDNHKROGHUV�PLJKW�FKDQJH�DQG�ZKHWKHU�YDOXH�GLVWULEXWLRQV�PLJKW�
FKDQJH�DV�D�UHVXOW�RI�SXEOLF�VHFWRU�,7��7KH�DXWKRUV�FRQFOXGHG�WKDW�ZKLOH�SRVLWLYH�LPSDFWV�
LQFOXGHG�LPSURYHG�HI¿FLHQF\�DQG�SURGXFWLYLW\��QHJDWLYH�LPSDFWV�RI�SXEOLF�VHFWRU�,7�LQFOXGHG�
FKDQJHV�LQ�SXEOLF�HPSOR\HH�ZRUN�HQYLURQPHQWV�DQG�FLWL]HQV¶�LQWHUDFWLRQV�ZLWK�JRYHUQPHQW��
2Q�WKH�ODUJHU�LVVXH�RI�ZKHWKHU�,7�KDG�WUDQVIRUPHG�WKH�SXEOLF�VHFWRU��WKH�DXWKRUV�FRQFOXGHG�
WKDW�WKH�LPSDFWV�ZHUH�VXEVWDQWLDO��EXW�ZHUH�QRW�IXQGDPHQWDO�WUDQVIRUPDWLRQV��

6WDJH �� &RQFOXVLRQ²(PHUJLQJ 1HZ 0RGHOV
RI ,7 0DQDJHPHQW

,W�LV�TXLWH�DSSDUHQW�KRZ�LQWHJUDO�,7�KDV�EHFRPH�WR�DGPLQLVWHULQJ�IHGHUDO�SURJUDPV�VSHFL¿FDOO\�
DQG�DOO�SXEOLF�SURJUDPV�PRUH�JHQHUDOO\��5HOHJDWLQJ�WKLV�PDQDJHPHQW�GRPDLQ�WR�³FRPSXWHU�
SHRSOH´�LV�QR�ORQJHU�VXI¿FLHQW��6LQFH�JRYHUQDQFH�LV�DQ�LQIRUPDWLRQ�ULFK�HQGHDYRU��SXEOLF�
DGPLQLVWUDWRUV�QHHG�WR�XQGHUVWDQG�KRZ�WR�PDQDJH�WKH�LQIUDVWUXFWXUH�WKDW�FROOHFWV��SURFHVVHV��
VWRUHV��DQG�GLVVHPLQDWHV�LQIRUPDWLRQ�DERXW�DQG�IRU�SXEOLF�SURJUDP�GHOLYHU\�

8QIRUWXQDWHO\��PRVW�DGYDQFHPHQW� LQ�IHGHUDO� ,7�PDQDJHPHQW� WKHRU\��SROLF\��DQG�SUDFWLFH�
FRQWLQXHV�WR�FRPH�IURP�RXWVLGH�SXEOLF�DGPLQLVWUDWLRQ��,Q�SDUWLFXODU��WKH�LQIRUPDWLRQ�V\V�
WHPV�¿HOG�OHDGV�SXEOLF�DGPLQLVWUDWLRQ�LQ�LGHQWLI\LQJ�WKH�VWUDWHJLF�UROH�RI�,7�LQ�VXSSRUWLQJ�
RUJDQL]DWLRQDO�PLVVLRQV��%H\RQG�WKDW��WKHUH�LV�HYLGHQFH�WKDW�UHVHDUFKHUV�LQ�,6�DUH�DUWLFXODW�
LQJ�D�QHZ�HUD�RI�FRPSXWLQJ�EH\RQG�ZKDW�WKH\�FDOOHG�VWUDWHJLF�LQIRUPDWLRQ�V\VWHPV�DQG�WKLV�
FKDSWHU�UHIHUV�WR�DV�PDQDJLQJ�,7�LQ�DQ�LQIRUPDWLRQ�DJH�
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&DUU¶V��������SROHPLF��³,7�'RHVQ¶W�0DWWHU�´�LQ�WKH�+DUYDUG�%XVLQHVV�5HYLHZ��+%5��DVNHG�
WKH�TXHVWLRQ�RI�ZKHWKHU�LQYHVWLQJ�LQ�,7�IRU�VWUDWHJLF�DGYDQWDJH�ZDV�VWLOO�DGYLVDEOH��$�VXE�
VHTXHQW�GHEDWH�LQ�WKH�HGLWRULDO�SDJHV�RI�+%5��WKH�WUDGH�SUHVV��DQG�HYHQ�WKH�SRSXODU�SUHVV�
SUREHG�&DUU¶V�DUWLFOH�WLWOH��GDWD��DQDO\VHV��DQG�FRQFOXVLRQV��,�XVHG�WKLV�DUWLFOH�WR�KHOS�JHQHUDWH�
GHEDWH�LQ�P\�XQGHUJUDGXDWH�DQG�JUDGXDWH�PDQDJHPHQW�LQIRUPDWLRQ�V\VWHPV�FRXUVHV�RYHU�
WKH� ODVW� WKUHH�\HDUV��DQG�P\�VWXGHQWV�DQG�,�FRQFOXGHG� WKDW� WKH� WLWOH�ZDV�D�ELW�GLVLQJHQX�
RXV��EXW�VWLOO�TXLWH�HIIHFWLYH�IRU�SURYRNLQJ�GHEDWH��:H�DOVR�IHOW�WKDW�&DUU�RYHUUHDFKHG�ZLWK�
DQ�DQDORJ\� WKDW�DVVHUWHG� WKDW� ,7�KDG�EHFRPH�D�FRPPRGLW\� OLNH�HOHFWULFLW\�DQG� WKHUHIRUH�
ZDV�QR�ORQJHU�D�VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJH�DQG��DV�D�UHVXOW��VKRXOG�EH�PDQDJHG�E\�
PLQLPL]LQJ�ULVN�DQG�FRVW��:KDW�&DUU�VDLG�LQ�KLV�DUWLFOH��ZKLFK�LV�VRPHWLPHV�RYHUORRNHG�LQ�
WKH�K\SHUEROH�RYHU�WKH�WLWOH��LV�WKDW�ZKLOH�WKH�XQGHUO\LQJ�WHFKQRORJ\�PD\�QR�ORQJHU�EH�WKH�
VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJH�LW�ZDV�RQFH��ZKDW�UHDOO\�PDWWHUV�QRZ�LV�KRZ�RUJDQL]DWLRQV�
GHSOR\�DQG�PDQDJH�,7�����

$W�DERXW�WKH�VDPH�WLPH��3HSSDUG�DQG�:DUG��������DUJXHG�WKDW�RUJDQL]DWLRQV�VKRXOG�EH�PRY�
LQJ�EH\RQG�LGHQWLI\LQJ�WKH�³NLOOHU�DSSOLFDWLRQ´�WKDW�ZLOO�SURYLGH�VWUDWHJLF�DGYDQWDJH��,QVWHDG��
WKH�DXWKRUV�DUJXH�WKDW�RUJDQL]DWLRQV�VKRXOG�EH�GHYHORSLQJ�DQG�VXVWDLQLQJ�DQ�³LQIRUPDWLRQ�
V\VWHPV�FDSDELOLW\´�WKDW�FDQ�EH�D�VRXUFH�RI�FRQWLQXRXV�YDOXH��7KH\�DVVHUW�WKLV�ZLOO�EH�D�IRXUWK�
HUD�RI�FRPSXWLQJ�LQ�RUJDQL]DWLRQV�WKDW�UHFRJQL]HV�WKH�ZKROH�RUJDQL]DWLRQ¶V�SHUIRUPDQFH�
ZLOO�GHSHQG�RQ�,6�FDSDELOLW\�LQVWHDG�RI�MXVW�D�VWUDWHJ\�RI�LGHQWLI\LQJ�D�IHZ�VHOHFW�VWUDWHJLF�
DSSOLFDWLRQV��7KH�UHVXOWLQJ�PDQDJHPHQW�IRFXV�VKRXOG�VKLIW��LQ�WKHLU�YLHZ��WR�GHYHORSLQJ�D�
IXOO�VHW�RI�,6�FRPSHWHQFLHV��DQG�WKH�VXFFHVV�RI�WKLV�DSSURDFK�VKRXOG�EH�PHDVXUHG�E\�WKH�
SHUIRUPDQFH�RI�WKH�RUJDQL]DWLRQ�DV�D�ZKROH�

,W�LV�QRW�FOHDU��DQG�LW�PD\�QRW�PDWWHU��ZKHWKHU�,7�PDQDJHPHQW�LV�HQWHULQJ�D�IRXUWK�HUD��:KDW�
VHHPV�FOHDUHU�LV�WKDW�SXEOLF�DGPLQLVWUDWLRQ�OLWHUDWXUH�IRU�PDQDJLQJ�,7�VWLOO�ODJV�EHKLQG�SUDFWLFH�
DQG�WKHRU\�IURP�RWKHU�GLVFLSOLQHV��*LYHQ�WKH�JURZLQJ�SRSXODULW\�DQG�VSHQGLQJ�RQ�HOHFWURQLF�
JRYHUQPHQW��LW�UDLVHV�LVVXHV�RI�ZKHWKHU�SXEOLF�RUJDQL]DWLRQV�ODFN�D�VXI¿FLHQW�PDQDJHPHQW�
LQIUDVWUXFWXUH�IRU�EXLOGLQJ�QHZ�,QWHUQHW�EDVHG�IRUPV�RI�VHUYLFH�GHOLYHU\��7KH�GHSWK�DQG�ULJRU�RI�
SXEOLF�DGPLQLVWUDWLRQ�UHVHDUFK�LQ�EXGJHWLQJ��SHUVRQQHO��DQG�RUJDQL]DWLRQ�WKHRU\�FRPSDUHG�WR�
,7�PDQDJHPHQW�SRLQWV�WR�D�QHHG�WR�UHH[DPLQH�WKH�FRUH�PDQDJHPHQW�FRPSHWHQFLHV�IRU�SXEOLF�
DGPLQLVWUDWLRQ��3HSSDUG�DQG�:DUG��������DUJXH�WKLV�IRU�WKH�SULYDWH�VHFWRU��DQG�LW�OLNHZLVH�
PDNHV�VHQVH�WKDW�WKH�PDQDJHPHQW�RI�,7�VKRXOG�EH�YLHZHG�DV�D�FRPSHWHQF\�DV�LPSRUWDQW�DV�
WKH�PDQDJHPHQW�RI�KXPDQ�DQG�¿QDQFLDO�UHVRXUFHV�ZLWKLQ�SXEOLF�DGPLQLVWUDWLRQ�

3XEOLF�DGPLQLVWUDWLRQ�VKRXOG�SURYLGH�D�YLVLRQ�IRU�IHGHUDO�DJHQFLHV�DV�WKH\�PRYH�IURP�D�WHFK�
QRORJ\�EDVH�DQG�PDQDJHPHQW�SKLORVRSK\�JURXQGHG�LQ�FRQFHSWV�RI�PDQDJHPHQW�LQIRUPDWLRQ�
V\VWHPV�DQG�LQIRUPDWLRQ�UHVRXUFHV�PDQDJHPHQW�WR�D�PRUH�PDWXUH�QRWLRQ�RI�DQ�LQIRUPDWLRQ�
DJH��7KLV�PRUH�PDWXUH�QRWLRQ�VKRXOG�UHFRJQL]H�WKDW�DV�,7�EHFRPHV�HYHQ�PRUH�ZLGHO\�DYDLO�
DEOH�DQG�XVHG�E\�WKH�SXEOLF��FLWL]HQV�ZLOO�GHPDQG�FKDQJHV�LQ�WKH�ZD\�WKH\�LQWHUDFW�ZLWK�WKHLU�
JRYHUQPHQWV��,QFUHDVLQJO\��WKH�SXEOLF�ZLOO�DVN��LI�QRW�GHPDQG��WR�GR�EXVLQHVV�ZLWK�WKH�IHGHUDO�
JRYHUQPHQW�HOHFWURQLFDOO\��$V�D�UHVXOW��LW�LV�LPSHUDWLYH�WKDW�,7�PDQDJHPHQW�WKHRU\��SROLF\��
DQG�SUDFWLFH�PDWXUH�PRUH�TXLFNO\�WR�HQDEOH�WKH�HOHFWURQLF�VHUYLFH�GHOLYHU\�WKH�SXEOLF�ZLOO�
GHPDQG�DQG�FXUUHQW�VWDWH�RI�WKH�DUW�WHFKQRORJ\�HQDEOHV��,W�UHPDLQV�WR�EH�VHHQ�ZKHWKHU�SXEOLF�
DGPLQLVWUDWLRQ�ZLOO�FRQWULEXWH�WR�WKLV�PDWXUDWLRQ�DQ\�PRUH�WKDQ�LW�KDV�LQ�WKH�SDVW�



�����+ROGHQ

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

5HIHUHQFHV
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$GOHU��3��6���0F'RQDOG��:���	�0DF'RQDOG��)����������6WUDWHJLF�PDQDJHPHQW�RI�WHFKQLFDO�IXQFWLRQV��
6ORDQ�0DQDJHPHQW�5HYLHZ������������
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SROLFLHV�DQG�FRPSHWLQJ�SKLORVRSKLHV��*RYHUQPHQW�,QIRUPDWLRQ�4XDUWHUO\���������������

%HUWRW��-��&���0F&OXUH��&��5���5\DQ��-���	�%HDFKERDUG��-��&����������)HGHUDO�LQIRUPDWLRQ�UHVRXUFHV�
PDQDJHPHQW��,QWHJUDWLQJ�LQIRUPDWLRQ�PDQDJHPHQW�DQG�WHFKQRORJ\��,Q�3��+HUQRQ��&��5��0F&OXUH��
	�+��&��5HO\HD��(GV����)HGHUDO�LQIRUPDWLRQ�SROLFLHV�LQ�WKH�����¶V��9LHZV�DQG�SHUVSHFWLYHV��SS��
����������1RUZRRG��1-��$EOH[�

%LVKRS��$���'RW\��3���	�0F&OXUH��&��5����������)HGHUDO�LQIRUPDWLRQ�UHVRXUFHV�PDQDJHPHQW��,50���
$�SROLF\�UHYLHZ�DQG�DVVHVVPHQW��3DSHU�SUHVHQWHG�DW�WKH���QG�$QQXDO�0HHWLQJ�RI�WKH�$PHULFDQ�
6RFLHW\�IRU�,QIRUPDWLRQ�6FLHQFH�

%R]HPDQ��%����������5LVN��UHIRUP�DQG�RUJDQL]DWLRQDO�FXOWXUH��7KH�FDVH�RI�,56�WD[�V\VWHPV�PRGHUQL]D�
WLRQ��,QWHUQDWLRQDO�3XEOLF�0DQDJHPHQW�-RXUQDO����������������

%R]HPDQ��%���	�%UHWVFKQHLGHU�� 6�� �������� 3XEOLF�PDQDJHPHQW� LQIRUPDWLRQ� V\VWHPV��7KHRU\� DQG�
SUHVFULSWLRQ��3XEOLF�$GPLQLVWUDWLRQ�5HYLHZ��������������

&DUU��1��*����������,7�GRHVQ¶W�PDWWHU��+DUYDUG�%XVLQHVV�5HYLHZ���������������

&DXGOH��6��/����������)HGHUDO�LQIRUPDWLRQ�UHVRXUFHV�PDQDJHPHQW��%ULGJLQJ�YLVLRQ�DQG�DFWLRQ��:DVK�
LQJWRQ��'&��1DWLRQDO�$FDGHP\�RI�3XEOLF�$GPLQLVWUDWLRQ�
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'H/LVL��3��6����������/HVVRQV�IURP�WKH�VWHHO�D[H��&XOWXUH��WHFKQRORJ\��DQG�RUJDQL]DWLRQDO�FKDQJH��6ORDQ�
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+ROGHQ��6��+�� ��������7KH�HYROXWLRQ�RI� LQIRUPDWLRQ� WHFKQRORJ\�PDQDJHPHQW�DW� WKH� IHGHUDO� OHYHO��
,PSOLFDWLRQV�IRU�SXEOLF�DGPLQLVWUDWLRQ��,Q�*��'��*DUVRQ��(G����3XEOLF�LQIRUPDWLRQ�WHFKQRORJ\��
3ROLF\�DQG�PDQDJHPHQW�LVVXHV��SS����������+HUVKH\��3$��,GHD�*URXS�3XEOLVKLQJ�

+ROGHQ��6��+���	�+HUQRQ��3����������$Q�H[HFXWLYH�EUDQFK�SHUVSHFWLYH�RQ�PDQDJLQJ�LQIRUPDWLRQ�UHVRXUFHV��
,Q�3��+HUQRQ��&��5��0F&OXUH��	�+��&��5HO\HD��(GV����)HGHUDO�LQIRUPDWLRQ�SROLFLHV�LQ�WKH�����¶V��
9LHZV�DQG�SHUVSHFWLYHV��SS�����������1RUZRRG��1-��$EOH[�3XEOLVKLQJ�&RUSRUDWLRQ�

+ROOH\��/��0���'XIQHU��'���	�5HHG��%��-����������*RW�6,63"�6WUDWHJLF�LQIRUPDWLRQ�V\VWHPV�SODQQLQJ�LQ�
VWDWH�JRYHUQPHQWV��3XEOLF�3HUIRUPDQFH�	�0DQDJHPHQW�5HYLHZ�����������������

,QIRUPDWLRQ�7HFKQRORJ\�DQG�0DQDJHPHQW�5HIRUP�$FW�RI�������&OLQJHU�&RKHQ�$FW�����8�6�&��&KDSWHU�
������������

,QWHUQDWLRQDO�%XVLQHVV�0DFKLQHV����������%XVLQHVV�V\VWHPV�SODQQLQJ�JXLGH��*(������������$WODQWD��
*$��$XWKRU�

,QWHUQDWLRQDO�&LW\�0DQDJHPHQW�$VVRFLDWLRQ��(G������������/RFDO�JRYHUQPHQW�\HDUERRN��������:DVK�
LQJWRQ��'&��$XWKRU�

.UDHPHU��.��/��	�'HGULFN��-����������&RPSXWLQJ�DQG�SXEOLF�RUJDQL]DWLRQV��-RXUQDO�RI�3XEOLF�$GPLQ�
LVWUDWLRQ�DQG�7KHRU\���������������

.UDHPHU��.���	�.LQJ��-��/����������,QIRUPDWLRQ�WHFKQRORJ\�DQG�DGPLQLVWUDWLYH�UHIRUP��:LOO�H�JRYHUQ�
PHQW�EH�GLIIHUHQW"�,QWHUQDWLRQDO�-RXUQDO�RI�(OHFWURQLF�*RYHUQPHQW�5HVHDUFK�������������

.UDHPHU��.��/���.LQJ��-��/���'XQNOH��'��(���	�/DQH��-��3����������0DQDJLQJ�LQIRUPDWLRQ�V\VWHPV��
&KDQJH�DQG�FRQWURO�LQ�RUJDQL]DWLRQDO�FRPSXWLQJ��6DQ�)UDQFLVFR��-RVVH\�%DVV�

/HYLWDQ��.��%���	�'LQHHQ��-����������,QWHJUDWLYH�DVSHFWV�RI�LQIRUPDWLRQ�UHVRXUFHV�PDQDJHPHQW��,50���
,QIRUPDWLRQ�0DQDJHPHQW�5HYLHZ��������������

0DUFKDQG��'��$���������� ,QIRUPDWLRQ�PDQDJHPHQW��6WUDWHJLHV�DQG�WRROV� LQ� WUDQVLWLRQ��,QIRUPDWLRQ�
0DQDJHPHQW�5HYLHZ��������������

0DUFKDQG��'��$���	�.UHVVOHLQ��-��&����������,QIRUPDWLRQ�UHVRXUFHV�PDQDJHPHQW�DQG�WKH�SXEOLF�DGPLQ�
LVWUDWRU��,Q�-��5DELQ�	�(��0��-DFNRZVNL��(GV����+DQGERRN�RI�LQIRUPDWLRQ�UHVRXUFHV�PDQDJHPHQW
�SS������������1HZ�<RUN��0DUFHO�'HNNHU�

0F)DUODQ��)��:���	�0F.HQQ\��-��/����������&RUSRUDWH�LQIRUPDWLRQ�V\VWHPV�PDQDJHPHQW��7KH�LVVXHV�
IDFLQJ�VHQLRU�H[HFXWLYHV��+RPHZRRG��,/��5LFKDUG�'��,UZLQ��,QF�
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&RS\ULJKW���������,*,�*OREDO��&RS\LQJ�RU�GLVWULEXWLQJ�LQ�SULQW�RU�HOHFWURQLF�IRUPV�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�RI�
,*,�*OREDO�LV�SURKLELWHG�

0HFKOLQJ��-���	�$SSOHJDWH��/����������(LJKW�LPSHUDWLYHV�IRU�OHDGHUV�LQ�D�QHWZRUNHG�ZRUOG��*XLGHOLQHV�
IRU�WKH������HOHFWLRQ�DQG�EH\RQG��%RVWRQ��+DUYDUG�8QLYHUVLW\��5HWULHYHG�IURP�KWWS���ZZZ�NVJ�
KDUYDUG�HGX�VWUDWFRP�KSJ�

1HZFRPHU��.��(���	�&DXGOH��6��/����������(YDOXDWLQJ�SXEOLF�VHFWRU�LQIRUPDWLRQ�V\VWHPV��0RUH�WKDQ�
PHHWV�WKH�H\H��3XEOLF�$GPLQLVWUDWLRQ�5HYLHZ��������������

1RUULV��'��)���	�.UDHPHU��.��/����������0DLQIUDPH�DQG�3&�FRPSXWLQJ�LQ�$PHULFDQ�FLWLHV��0\WKV�DQG�
UHDOLWLHV��3XEOLF�$GPLQLVWUDWLRQ�5HYLHZ��������������

1RUWKURS��$����������3D\RIIV�IURP�FRPSXWHUL]DWLRQ��/HVVRQV�RYHU�WLPH��3XEOLF�$GPLQLVWUDWLRQ�5HYLHZ��
��� ��������

1XWW��3��&���	�%DFNRII��5��:����������6WUDWHJLF�PDQDJHPHQW�RI�SXEOLF�DQG�WKLUG�VHFWRU�RUJDQL]DWLRQV��
$�KDQGERRN�IRU�OHDGHUV��6DQ�)UDQFLVFR��-RVVH\�%DVV�

2I¿FH�RI�0DQDJHPHQW�DQG�%XGJHW����������0DQDJHPHQW�RI�IHGHUDO�LQIRUPDWLRQ�UHVRXUFHV��7UDQVPLWWDO�
���20%�&LUFXODU�1R��$������)HGHUDO�5HJLVWHU�9RO������SS����������������:DVKLQJWRQ��'&��
8�6��*RYHUQPHQW�3ULQWLQJ�2I¿FH�

2I¿FH�RI�6FLHQFH�DQG�7HFKQRORJ\�3ROLF\����������7HFKQRORJ\�IRU�$PHULFD¶V�HFRQRPLF�JURZWK��$�QHZ�
GLUHFWLRQ�WR�EXLOG�HFRQRPLF�VWUHQJWK��:DVKLQJWRQ��'&��$XWKRU�

3DSHUZRUN�5HGXFWLRQ�$FW�RI����������8�6�&�������HW�VHT����������

3DSHUZRUN�5HGXFWLRQ�$FW�RI����������8�6�&�������HW�VHT����������

3HSSDUG�� -���	�:DUG�� -�� ��������%H\RQG� VWUDWHJLF� LQIRUPDWLRQ� V\VWHPV��7RZDUGV� DQ� ,6� FDSDELOLW\��
-RXUQDO�RI�6WUDWHJLF�,QIRUPDWLRQ�6\VWHPV������������������

3ORFKHU��'����������7KH�3DSHUZRUN�5HGXFWLRQ�$FW�RI�������$�VHFRQG�FKDQFH�IRU�LQIRUPDWLRQ�UHVRXUFHV�
PDQDJHPHQW��*RYHUQPHQW�,QIRUPDWLRQ�4XDUWHUO\���������������

5DELQ��-���	�-DFNRZVNL��(��0���(GV������������+DQGERRN�RI�LQIRUPDWLRQ�UHVRXUFH�PDQDJHPHQW��9RO��
�����1HZ�<RUN��0DUFHO�'HNNHU�

5RFKHOHDX��%����������3XEOLF�PDQDJHPHQW�LQIRUPDWLRQ�V\VWHPV��+HUVKH\��3$��,GHD�*URXS�3XEOLVK�
LQJ��

6WHYHQV��-��0���	�0F*RZDQ��5��3����������,QIRUPDWLRQ�V\VWHPV�DQG�SXEOLF�PDQDJHPHQW��1HZ�<RUN��
3UDHJHU�3XEOLVKLQJ�

6WUDVVPDQ��3��$����������7KH�EXVLQHVV�YDOXH�RI�FRPSXWHUV��$Q�H[HFXWLYH¶V�JXLGH��1HZ�&DDQDQ��&7��
,QIRUPDWLRQ�(FRQRPLFV�3UHVV�

:HVWHUEDFN��/��.����������7RZDUG�EHVW�SUDFWLFHV�IRU�VWUDWHJLF�LQIRUPDWLRQ�WHFKQRORJ\�PDQDJHPHQW��
*RYHUQPHQW�,QIRUPDWLRQ�4XDUWHUO\���������������

=XERII��6����������,Q�WKH�DJH�RI�WKH�VPDUW�PDFKLQH��7KH�IXWXUH�RI�ZRUN�DQG�SRZHU��1HZ�<RUN��%DVLF�
%RRNV�



3ROLWLFV��$FFRXQWDELOLW\��DQG�,QIRUPDWLRQ�0DQDJHPHQW�����

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

&KDSWHU ,,,

3ROLWLFV� $FFRXQWDELOLW\� DQG
,QIRUPDWLRQ 0DQDJHPHQW

%UXFH�5RFKHOHDX��1RUWKHUQ�,OOLQRLV�8QLYHUVLW\��86$

$EVWUDFW

7KLV�FKDSWHU�SURYLGHV�H[DPSOHV�RI�WKH�SROLWLFV�RI�PDQDJLQJ�LQIRUPDWLRQ�LQ�SXEOLF�RUJDQL]D�
WLRQV�E\�VWXG\LQJ�ERWK�LWV�LQWHUQDO�DQG�H[WHUQDO�DVSHFWV��:LWKLQ�WKH�RUJDQL]DWLRQ��SROLWLFV�
LV�LQYROYHG�LQ�VWUXFWXULQJ�GHFLVLRQ�PDNLQJ��VWUXJJOHV�RYHU�SXUFKDVHV�RI�KDUGZDUH�DQG�VRIW�
ZDUH��LQWHUGHSDUWPHQWDO�VKDULQJ�RI�LQIRUPDWLRQ��DQG�WKH�ÀRZ�RI�FRPPXQLFDWLRQV�VXFK�DV�
H�PDLO�DPRQJ�HPSOR\HHV��7KH�FKDSWHU�DQDO\]HV�H[DPSOHV�RI�HDFK�RI�WKHVH�LQWHUQDO�DVSHFWV�
RI�SROLWLFV��7KH�FKDSWHU�DOVR�GLVFXVVHV�HYLGHQFH�FRQFHUQLQJ�ZKHWKHU�SROLWLFDO�DSSRLQWHHV�RU�
FDUHHU�DGPLQLVWUDWRUV�DUH�PRUH�HIIHFWLYH�DV�LQIRUPDWLRQ�PDQDJHUV����([WHUQDOO\��WKH�FKDSWHU�
GLVFXVVHV�KRZ�LQIRUPDWLRQ�PDQDJHPHQW�KDV�EHHQ�XVHG�WR�DWWHPSW�WR�DFKLHYH�JUHDWHU�SROLWLFDO�
DFFRXQWDELOLW\�WKURXJK�H�UHSRUWLQJ�DQG�H[DPSOHV�RI�FDVHV�ZKHUH�SXUFKDVLQJ�SUREOHPV�VSLOO�
RYHU�LQWR�WKH�UHDOP�RI�H[WHUQDO�SROLWLFV�VXFK�DV�WKURXJK�DWWHPSWV�WR�SULYDWL]H�JRYHUQPHQWDO�
LQIRUPDWLRQ�PDQDJHPHQW� IXQFWLRQ��&HUWDLQ�WRSLFV�VXFK�DV�PXQLFLSDO�EURDGEDQG�V\VWHPV�
DQG�LQIRUPDWLRQ�PDQDJHPHQW�GLVDVWHUV�DUH�KLJKO\�OLNHO\�WR�LQYROYH�LQIRUPDWLRQ�PDQDJHUV�
LQ�SROLWLFV��7KH�DWWHPSWV�WR�XVH�JRYHUQPHQWDO�:HE�VLWHV�DV�PHFKDQLVPV�WR�DFKLHYH�H�JRYHU�
QDQFH�DQG�JUHDWHU�FLWL]HQ�SDUWLFLSDWLRQ�LQ�WKH�SROLWLFDO�SURFHVV�DOVR�PDNH�LW�LPSRVVLEOH�IRU�
LQIRUPDWLRQ�PDQDJHUV�WR�LQVXODWH�WKHPVHOYHV�DJDLQVW�SROLWLFV���



�����5RFKHOHDX

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

,QWURGXFWLRQ

7KH�PHVVDJH� RI� WKLV� FKDSWHU� LV� WKDW� LQIRUPDWLRQ�PDQDJHPHQW� KDV� DOZD\V� EHHQ� SROLWLFDO�
DQG�ZLOO�EHFRPH�LQFUHDVLQJO\�SROLWLFDO�GXH�WR�VHYHUDO�LPSRUWDQW�WUHQGV�WKDW�DUH�RFFXUULQJ��
)LUVW�RI�DOO��LQIRUPDWLRQ�WHFKQRORJ\�KDV�EHFRPH�D�FHQWUDO�DVSHFW�RI�RUJDQL]DWLRQV��VR�PRUH�
SHRSOH�FDUH�DERXW�LW��7KLV�KLJK�LQWHUHVW�FDQ�OHDG�WR�VWUXJJOHV�RYHU�VWUDWHJLF�DQG�RSHUDWLRQDO�
LVVXHV��6HFRQG��WKHUH�DUH�HPHUJLQJ�LVVXHV�WKDW�SXVK�WHFKQRORJ\�LQWR�DUHDV�WKDW�DUH�SRWHQWLDOO\�
IUDXJKW�ZLWK�SROLWLFV��)RU�H[DPSOH��PDQ\�ORFDO�JRYHUQPHQWV�DUH�LQWHUHVWHG�LQ�HVWDEOLVKLQJ�
JRYHUQPHQWDOO\� VXSSRUWHG� EURDGEDQG� DQG�ZLUHOHVV� DUHDV� DQG� WKHVH� HIIRUWV� KDYH� DOUHDG\�
UHVXOWHG�LQ�PDMRU�SROLWLFDO�EDWWOHV�ZLWK�PRUH�OLNHO\�WR�FRPH��$OVR��LQIRUPDWLRQ�PDQDJHPHQW�
LV�YLHZHG�DV�D�PHWKRG�RI�REWDLQLQJ�LQFUHDVHG�FLWL]HQ�SDUWLFLSDWLRQ�LQ�WKH�SROLWLFDO�SURFHVV�
WKURXJK�YDULRXV�HOHFWURQLF�PHFKDQLVPV�VXFK�DV�JRYHUQPHQWDOO\�VXSSRUWHG�RQOLQH�H�JRY�
HUQDQFH�PHFKDQLVPV�VXFK�DV�RQOLQH�UXOH�PDNLQJ�GRFNHWV��SXEOLF�/LVWVHUYV��SXEOLF�EORJV��
DQG�RWKHU�IRUPV�RI�FRPSXWHU�PHGLDWHG�FRPPXQLFDWLRQ��&0&���(DFK�RI�WKHVH�PHFKDQLVPV�
KDV� WKH� SRWHQWLDO� WR� DFKLHYH� SRVLWLYH� JRDOV�� EXW� WKH\� DUH� DOVR� IUDXJKW�ZLWK� SRWHQWLDO� IRU�
JHQHUDWLQJ�SROLWLFDO� FRQÀLFW��7KH�XQGHUO\LQJ�SUHPLVH�RI� WKLV� FKDSWHU� LV� WKDW� LQIRUPDWLRQ�
LV�SRZHU�DQG�FRQVHTXHQWO\� LQIRUPDWLRQ�PDQDJHPHQW� LV� LQKHUHQWO\�SROLWLFDO�� ,QIRUPDWLRQ�
DV\PPHWULHV� JLYH� DQ� DGYDQWDJH� RI� RQH� DFWRU� RYHU� RWKHUV� �%HOODP\�� �������0DLQWDLQLQJ�
FRQWURO�RYHU�LQIRUPDWLRQ�FDQ�DOORZ�LQGLYLGXDOV��GHSDUWPHQWV��DQG�RUJDQL]DWLRQV�WR�FRQWURO�
KRZ�VXFFHVVIXO� WKH\�DSSHDU� WR�RWKHUV�DQG� WKXV�PD\�SURWHFW�DXWRQRP\�� MRE� VHFXULW\�� DQG�
IXQGLQJ��7KHUHIRUH��LQ�RUGHU�WR�SURYLGH�HIIHFWLYH�OHDGHUVKLS�IRU�,7��WKH�JHQHUDOLVW�DQG�KHDG�
,7�PDQDJHU�ZLOO�QHHG�WR�DFWLYHO\�HQJDJH�WKHPVHOYHV�LQ�ERWK�LQWHUQDO�DQG�H[WHUQDO�SROLWLFV���
$Q�H[FHOOHQW�FDVH�LOOXVWUDWLQJ�WKH�LPSRUWDQFH�RI�SROLWLFDO�LVVXHV�LQ�PDQDJLQJ�,7�RFFXUUHG�LQ�
&DOLIRUQLD��7KH�&DOLIRUQLD�'HSDUWPHQW�RI�,QIRUPDWLRQ�7HFKQRORJ\��'2,7��ZDV�HOLPLQDWHG�
LQ�-XQH�RI�������3HWHUVRQ���������7KH�GHSDUWPHQW�KDG�EHHQ�FUHDWHG� LQ������ LQ�RUGHU� WR�
VROYH�WKH�SUREOHP�RI�VHYHUDO�GLVDVWURXV�FRQWUDFWV�LQ�WKH�,7�DUHD�LQFOXGLQJ�D�'HSDUWPHQW�RI�
0RWRU�9HKLFOHV��'09��SURMHFW�WKDW�FRVW�RYHU�����PLOOLRQ�EXW�QHYHU�IXQFWLRQHG�DV�SODQQHG�
�3HWHUVRQ���3HWHUVRQ�FLWHV�DFFRXQWV�IURP�REVHUYHUV�WR�VXSSRUW� WKH�DUJXPHQW�WKDW�D�PDMRU�
UHDVRQ�IRU�WKH�IDLOXUH�ZDV�GXH�WR�WKH�RWKHU�PDMRU�DJHQFLHV�WKDW�YLHZHG�WKH�QHZ�GHSDUWPHQW�
DV�D�WKUHDW�WR�WKHLU�SRZHU�DQG�OREELHG�WR�UHGXFH�WKH�DXWKRULW\�RI�WKH�DJHQF\�LQ�WKH�OHJLVODWLRQ�
FUHDWLQJ�LW��,Q�SDUWLFXODU��WKH�RSSRQHQWV�OREELHG�WR�GHQ\�WKH�QHZ�'2,7�FRQWURO�RYHU�RSHUDWLRQV�
LQ�WKH�OHJLVODWLRQ�FUHDWLQJ�'2,7��7KRVH�ZLWK�LQWHUHVWV�RSSRVHG�WR�WKH�QHZ�'2,7�LQFOXGHG�
H[LVWLQJ�GHSDUWPHQWV�WKDW�KDG�PDMRU�DXWKRULW\�LQ�WKH�,7�¿HOG�DQG�RU�WKRVH�ZLWK�ODUJH�GDWD�
FHQWHUV��7KH�RSSRVLWLRQ�ZDV�VXFFHVVIXO�VR�WKDW�WKH�OHJLVODWLRQ�OLPLWHG�'2,7¶V�UROH�PDLQO\�WR�
DXWKRULW\�RYHU�WKH�EXGJHW��&RQVHTXHQWO\��WKH�'2,7�GLG�QRW�KDYH�FRQWURO�RYHU�GDWD�FHQWHUV�
DQG�ZDV�QRW�DEOH�WR�DFKLHYH�RQH�RI�LWV�PDMRU�JRDOV�WR�FHQWUDOL]H�DQG�FRQVROLGDWH�WKHVH�GDWD�
FHQWHUV��3HWHUVRQ���7KLV�ODFN�RI�RSHUDWLRQDO�DXWKRULW\�OLPLWHG�LWV�DELOLW\�WR�LQÀXHQFH�RWKHU�
GHSDUWPHQWV�DV�3HWHUVRQ�VXPPDUL]HV�

:LWKRXW�FRQWUROOLQJ�GDWD�FHQWHUV�RU�&DOLIRUQLD¶V�WHOHFRPPXQLFDWLRQV�QHWZRUN��'2,7�VLPSO\�
KDG�QR�MXLFH��VRPH�VRXUFHV�DUJXHG��%HFDXVH�'2,7�GLGQ¶W�DGG�YDOXH�WR�RWKHU�VWDWH�DJHQFLHV��
LW�FRXOGQ¶W�H[HUW�DQ\�OHYHUDJH�RQ�WKRVH�DJHQFLHV��'2,7�FRXOG�SUHVHQW�LGHDV��EXW�LW�FRXOGQ¶W�
PDNH�DQ\�UHDO�FRQWULEXWLRQ�WR�PDNLQJ�WKRVH�LGHDV�KDSSHQ��,Q�RWKHU�ZRUGV��ZLWK�WKH�'H�
SDUWPHQW�RI�)LQDQFH�FRQWUROOLQJ�,7�EXGJHW�SURFHVVHV��WKH�'HSDUWPHQW�RI�*HQHUDO�6HUYLFHV�
FRQWUROOLQJ�,7�SURFXUHPHQW�DQG�WKH�VWDWH�GDWD�FHQWHUV�KDQGOLQJ�FRPSXWLQJ�QHHGV��ZKDW�ZDV�
WKH�'2,7¶V�UHVSRQVLELOLW\"
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&RS\ULJKW���������,*,�*OREDO��&RS\LQJ�RU�GLVWULEXWLQJ�LQ�SULQW�RU�HOHFWURQLF�IRUPV�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�RI�
,*,�*OREDO�LV�SURKLELWHG�

$OVR��DFFRUGLQJ�WR�REVHUYHUV��WKH�KHDG�RI�'2,7�ZDV�QRW�DOORZHG�WR�VLW�LQ�RQ�FDELQHW�PHHW�
LQJV�DQG�WKHUH�ZHUH�UHSRUWHG�FDVHV�RI�RWKHU�GHSDUWPHQWV�GRLQJ�³HQG�DURXQGV´�FRQFHUQLQJ�
WKH�IRUPDO�UHTXLUHPHQW�IRU�'2,7�WR�DSSURYH�DOO�PDMRU�QHZ�SURMHFWV��$QRWKHU�V\PERO�RI�
WKH�ZHDNQHVV�RI�WKH�'2,7�ZDV�WKDW�WKH�JRYHUQRU�DSSRLQWHG�D�QHZ�KHDG�RI�H�JRYHUQPHQW�
ZKR�ZDV�LQGHSHQGHQW�RI�WKH�'2,7��DJDLQ�OHQGLQJ�FUHGHQFH�WR�WKH�SHUFHSWLRQ�WKDW�WKH�'2,7�
ODFNHG�UHVSHFW�DQG�SRZHU��7KH�SUHFLSLWDWLQJ�HYHQW�LQ�WKH�GHDWK�RI�'2,7�ZDV�WKH�TXLFN�DS�
SURYDO�E\�'2,7�RI�D�FRQWURYHUVLDO�SURMHFW�ZLWK�WKH�2UDFOH�&RUSRUDWLRQ�WKDW�UHVXOWHG�LQ�DQ�
LQYHVWLJDWLRQ�DQG�WKH�UHVLJQDWLRQ�RI�VHYHUDO�RI�WKH�VWDWH¶V�WRS�,7�RI¿FLDOV��7KH�&DOLIRUQLD�
FDVH�LOOXVWUDWHV�KRZ�,7�FDQ�EHFRPH�HQPHVKHG�LQ�ERWK�LQWHUQDO�DQG�H[WHUQDO�SROLWLFDO�LVVXHV�
WKDW�,�ZLOO�DQDO\]H�LQ�WKLV�FKDSWHU�

,Q�VRPH�FDVHV�VXFK�DV�WKRVH�DERYH��SROLWLFV�DSSHDUV�WR�UHIHU�WR�DFWLRQV�WKDW�WHQG�WR�EH�YLHZHG�
E\�RXWVLGH�REVHUYHUV�DV�QDUURZ�PLQGHG�DQG�VHOI�VHUYLQJ��+RZHYHU��LW�LV�LPSRUWDQW�WR�QRWH�
WKDW�,�XVH�WKH�WHUP�SROLWLFV�LQ�D�QRQMXGJPHQWDO�PDQQHU��3ROLWLFV�FDQ�EH�DERXW�PRQH\�DQG�WKH�
³PRELOL]DWLRQ�RI�ELDV´�DV�6FKDWWVFKQHLGHU��������GHVFULEHG�LW�DV�GLIIHUHQW�IRUFHV�VWUXJJOH�
WR�SUHYDLO��+RZHYHU��SROLWLFV�FDQ�DOVR�EH�WKRXJKW�RI�DV�WKH�DWWHPSW�WR�PRELOL]H�UHVRXUFHV�WR�
DFKLHYH�SXEOLF�REMHFWLYHV�DQG�WKXV�D�QHFHVVDU\�SDUW�RI�LPSOHPHQWLQJ�DQ\�PDMRU�SURMHFW��,�
DJUHH�ZLWK�'LFNHUVRQ��������S������WKDW�SROLWLFV�QHHG�QRW�EH�D�³ORW�RI�QDVW\�EDFN�VWDEELQJ�
DQG� LQ¿JKWLQJ´�EXW� LV�PRVW�RIWHQ�DERXW� ³ZRUNLQJ�DQG�QHJRWLDWLQJ�ZLWK�RWKHUV�«� WR�JHW�
WKLQJV�GRQH�´�,W�FDQ�EH�DV�VLPSOH�DV�SUDFWLFLQJ�JRRG�FRPPXQLFDWLRQ�VNLOOV�WR�NHHS�RWKHUV�
LQIRUPHG��

$OWKRXJK�LQIRUPDWLRQ�PDQDJHPHQW�LQYROYHV�PDQ\�WHFKQLFDO�LVVXHV��LW�LV�LPSRUWDQW�WR�XQGHU�
VWDQG�WKDW�LW�LQYROYHV�PDMRU�SROLWLFDO�FKDOOHQJHV��$�ODUJH�SRUWLRQ�RI�JRYHUQPHQWDO�LQIRUPDWLRQ�
PDQDJHUV�FRPH�IURP�WHFKQLFDO�EDFNJURXQGV�VXFK�DV�FRPSXWHU�VFLHQFH�DQG�EXVLQHVV��7KH\�
XVXDOO\�KDYH�H[FHOOHQW�WHFKQLFDO�VNLOOV�DQG�WKH\�FDQ�TXLFNO\�ULVH�WR�OHDGHUVKLS�SRVLWLRQV�VXFK�
DV�FKLHI�LQIRUPDWLRQ�RI¿FHU��&,2���+RZHYHU��GHFLVLRQ�PDNLQJ�FRQFHUQLQJ�WKH�PDQDJHPHQW�
RI�LQIRUPDWLRQ�WHFKQRORJ\�UHTXLUHV�PRUH�WKDQ�WHFKQLFDO�NQRZOHGJH�DV�7RZQV��������QRWHV��
³7KHUH¶V�LQFUHDVLQJ�WDON�WKDW�&,2¶V�GRQ¶W�QHHG�WR�EH�WHFKQRORJLVWV�EHFDXVH�WKH�SRVLWLRQ¶V�
QDWXUH�LV�FKDQJLQJ��3URMHFW�PDQDJHPHQW�VNLOOV�DQG�SHRSOH�VNLOOV�QRZ�PHDQ�PRUH�WR�D�&,2�
WKDQ�,7�VNLOOV��WKH�DUJXPHQW�JRHV�«´�

7KH�PRVW�LPSRUWDQW�FULWLFDO�VXFFHVV�IDFWRUV�LQYROYH�RUJDQL]DWLRQDO�DQG�SROLWLFDO�VNLOOV�WKDW�
WKH�WHFKQRORJLFDOO\�VNLOOHG�RIWHQ�ODFN��KRZHYHU��WKHVH�VNLOOV�FDQ�EH�OHDUQHG��,Q�WKLV�FKDSWHU��,�
LGHQWLI\�VRPH�RI�WKH�NH\�SROLWLFDO�SUREOHPV�WKDW�DUH�OLNHO\�WR�EH�IDFHG��0DQ\�WHFKQLFDO�VWDII�
GLVOLNH�SROLWLFV�DQG�WU\�WR�DYRLG�GHDOLQJ�ZLWK�SROLWLFDO�GLOHPPDV��0ROWD��������S������VD\V��
³HQJLQHHUV�DQG�SURJUDPPHUV�IUHTXHQWO\�DSSHDU�REOLYLRXV�WR�WKH�VWUDWHJLF�LVVXHV�WKDW�NHHS�
PDQDJHPHQW�DZDNH�DW�QLJKW�´�+H�JRHV�RQ�WR�VWDWH�WKDW�PDQDJLQJ�LQIRUPDWLRQ�WHFKQRORJ\�
LV�³WKH�PRVW�SROLWLFL]HG�LVVXH�RI�WKH�PRGHUQ�RUJDQL]DWLRQ´�DQG�WKDW�WHFKQLFDO�VWDII�³QHHG�WR�
JHW�LQ�WKH�JDPH�´�5HIUDLQLQJ�IURP�SROLWLFV�ZLOO�OHDG�WR�PRUH�VHULRXV�SUREOHPV�DQG�UHVXOW�LQ�
LQHIIHFWLYH�PDQDJHPHQW�RI�LQIRUPDWLRQ�WHFKQRORJ\�

%HIRUH�WKH�GD\V�RI�WKH�:RUOG�:LGH�:HE�DQG�HOHFWURQLF�JRYHUQPHQW��PDQDJHUV�DQG�XVHU�GHSDUW�
PHQWV�RIWHQ�GHIHUUHG�FRPSXWLQJ�GHFLVLRQV�WR�WHFKQLFDO�VWDII�EHFDXVH�LQIRUPDWLRQ�PDQDJHPHQW�
ZDV�QRW�FHQWUDO�WR�WKH�RUJDQL]DWLRQ��/XFDV���������JHQHUDOLVW�PDQDJHUV�KDG�OLWWOH�NQRZOHGJH�
WR�FRQWHVW�GHFLVLRQV�PDGH�E\�WHFKQLFLDQV��1RZ��VLQFH�WKH�LQIRUPDWLRQ�V\VWHP�KDV�EHFRPH�D�
FHQWUDO�FRQFHUQ��XVHU�GHSDUWPHQWV�RIWHQ�KDYH�WKHLU�RZQ�WHFKQLFDO�VWDII��DQG�JHQHUDOLVW�PDQDJ�
HUV�PD\�EHFRPH�³WHFKQLFDO�MXQNLHV´��0ROWD��������S������ZKR�NHHS�DEUHDVW�RI�WHFKQRORJLFDO�
WUHQGV��7KH�UHVXOW�LV�WKDW�LQIRUPDWLRQ�PDQDJHPHQW�LV�D�PXFK�PRUH�SURPLQHQW�LVVXH�DQG�WKH�
SRWHQWLDO�WR�EHFRPH�WKH�VRXUFH�RI�GLVDJUHHPHQW��&RQVHTXHQWO\��WHFKQLFDO�VNLOOV�WKHPVHOYHV�
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DUH�QRW�VXI¿FLHQW�WR�EH�HIIHFWLYH�IRU�LQIRUPDWLRQ�PDQDJHUV�WR�DFKLHYH�WKHLU�JRDOV��$�VWXG\�
�2YHUWRQ��)UROLFN��	�:LONHV��������RI�WKH�LPSOHPHQWDWLRQ�RI�H[HFXWLYH�LQIRUPDWLRQ�V\VWHPV�
IRXQG�WKDW�SROLWLFDO�FRQFHUQV�ZHUH�SHUFHLYHG�DV�WKH�ELJJHVW�REVWDFOHV�WR�VXFFHVV��0DQ\�SHRSOH�
IHOW�WKUHDWHQHG�E\�WKH�LQVWDOODWLRQ�RI�VXFK�V\VWHPV�IRU�D�YDULHW\�RI�UHDVRQV�LQFOXGLQJ�IHDUV�RI�
ORVV�RI�WKHLU�MREV�DQG�LQFUHDVHG�³H[HFXWLYH�VFUXWLQ\´��2YHUWRQ�HW�DO���S�������)HOGPDQ��������
DOVR�VHHV�SROLWLFV�DV�RQH�RI�WKH�ELJJHVW�FKDOOHQJHV�IRU�WHFKQLFDO�PDQDJHUV��)HOGPDQ��������
S������REVHUYHG�WKDW�WHFKQLFLDQV�RIWHQ�DGRSW�D�³EXQNHU�PHQWDOLW\´�RQ�LPSRUWDQW�WHFKQRORJ\�
GHFLVLRQV�DQG�IDLO�WR�WDNH�HIIHFWLYH�VWHSV�WR�DFKLHYH�WKHLU�JRDOV��3HOHG��������DOVR�DUJXHV�
WKDW�LQIRUPDWLRQ�WHFKQRORJ\�OHDGHUV�QHHG�WR�EROVWHU�WKHLU�SROLWLFNLQJ�VNLOOV�WR�ERRVW�WKH�UDWH�
RI�WKHLU�VXFFHVV��$�VXUYH\��$QRQ\PRXV��������RI�RYHU�����%ULWLVK�PDQDJHUV�UHYHDOHG�WKDW�
WKH�PDMRULW\�EHOLHYH�WKDW�LQIRUPDWLRQ�ÀRZV�ZHUH�FRQVWUDLQHG�E\�SROLWLFV�DQG�WKDW�LQGLYLGXDOV�
XVH�LQIRUPDWLRQ�SROLWLFV�IRU�WKHLU�RZQ�DGYDQFHPHQW��,Q�VKRUW��WKH�HIIHFWLYH�XVH�RI�SROLWLFDO�
VNLOOV�LV�DQ�LPSRUWDQW�FRPSRQHQW�RI�HIIHFWLYH�LQIRUPDWLRQ�PDQDJHPHQW��

2YHU�WKH�SDVW�GHFDGH��FRPSXWLQJ�KDV�EHFRPH�PXFK�PRUH�LPSRUWDQW�LQ�JRYHUQPHQWDO�DV�ZHOO�
DV�SULYDWH�RUJDQL]DWLRQV��0DMRU�GHFLVLRQV�DERXW�FRPSXWLQJ�KDYH�DOZD\V�LQYROYHG�SROLWLFV��
'HWDLOHG�VWXGLHV�RI�FLWLHV�LQ�WKH�����V��/DXGRQ��������DQG�����V��'DQ]LJHU��'XWWRQ��.OLQJ��
	�.UDHPHU��������GHPRQVWUDWH�VHYHUDO�FDVHV�LQYROYLQJ�FRPSXWLQJ�DQG�SROLWLFV��+RZHYHU��
FRPSXWLQJ�ZDV� OHVV� FHQWUDO� WR� SXEOLF� RUJDQL]DWLRQV� WKHQ��0RVW� HPSOR\HHV� KDG�PLQLPDO�
FRQWDFW�ZLWK�FRPSXWLQJ�EXW�QRZ�URXWLQHO\�HPSOR\�FRPSXWHU�WHFKQRORJ\�LQ�PDQ\�RI�WKHLU�
GD\�WR�GD\�SUDFWLFHV��7KH\�XVH�H�PDLO��WKH�,QWHUQHW��DQG�D�YDULHW\�RI�FRPSXWHU�PRGXOHV�WR�
DFFRPSOLVK�WKHLU�WDVNV��&RPSXWLQJ�LV�D�FHQWUDO�SDUW�RI�WKHLU�MREV�DQG�WKH\�FDUH�DERXW�WHFK�
QRORJ\��7KH�GHYHORSPHQW�RI�H�JRYHUQPHQW�DQG�WKH�,QWHUQHW�KDV�JUHDWO\�EURDGHQHG�WKH�HQG�
XVHUV�RI�JRYHUQPHQWDO�LQIRUPDWLRQ�V\VWHPV�VR�WKDW�QRZ�WKH\�LQFOXGH�FLWL]HQV�DQG�JURXSV�
VXFK�DV�FRQWUDFWRUV��,QIRUPDWLRQ�WHFKQRORJ\�QRZ�LV�HPSOR\HG�WR�SURYLGH�JUHDWHU�IRUPV�RI�
DFFRXQWDELOLW\�WR�WKH�SXEOLF�VXFK�DV�XVLQJ�FRPSXWHUV�WR�GHULYH�VRSKLVWLFDWHG�DVVHVVPHQWV�RI�
SHUIRUPDQFH�DQG�SRVWLQJ�SHUIRUPDQFH�PHDVXUHV�RQ�WKH�,QWHUQHW��0DQ\�HOHFWHG�FKLHI�H[HFX�
WLYHV�VXFK�DV�JRYHUQRUV�ZDQWHG�WR�EH�DVVRFLDWHG�ZLWK�LQIRUPDWLRQ�WHFKQRORJ\��&RXUVH\��LQ�
SUHVV��SRLQWV�RXW��IRU�H[DPSOH��WKDW�-HE�%XVK�ZDQWV�WR�EH�NQRZQ�DV�DQ�³H�JRYHUQRU�´�$V�D�
UHVXOW��LQIRUPDWLRQ�WHFKQRORJ\�GHFLVLRQV�DUH�PRUH�FRPSOH[�DQG�VXEMHFW�WR�WKH�LQÀXHQFH�RI�
H[WHUQDO�SROLWLFV����

,�DQDO\WLFDOO\�GLIIHUHQWLDWH�WKH�SROLWLFV�RI�LQIRUPDWLRQ�PDQDJHPHQW�LQWR�WZR�PDMRU�FDWHJRULHV��
�D��LQWHUQDO�RUJDQL]DWLRQDO�SROLWLFV�FRQFHUQLQJ�LVVXHV�LQYROYLQJ�RUJDQL]DWLRQDO�PHPEHUV�DQG�
�E��H[WHUQDO�SROLWLFV�FRQFHUQLQJ�KRZ�WKH�JRYHUQPHQWDO�RUJDQL]DWLRQ�UHODWHV�WR�LWV�FRXQFLOV�
RU�ERDUGV��RWKHU�RUJDQL]DWLRQV��H[WHUQDO�JURXSV��DQG�JHQHUDO�FLWL]HQU\��+RZHYHU��WKHVH�WZR�
IRUPV�RI�SROLWLFV�IUHTXHQWO\�RYHUODS�DQG�LQÀXHQFH�HDFK�RWKHU�DV�WKH\�GLG�LQ�WKH�&DOLIRUQLD�
FDVH��,�ZLOO�QRW�EH�SURYLGLQJ�PDQ\�SUHVFULSWLRQV�WR�PDQDJHUV�RQ�KRZ�WR�EHKDYH�SROLWLFDOO\��
QRW�RQO\�EHFDXVH�UHVHDUFK�DERXW�SROLWLFV�LV�VNHWFK\�EXW�DOVR�GXH�WR�WKH�IDFW�WKDW�SROLWLFV�LV�
KLJKO\�FRQWH[WXDO��7KH�FRXUVH�RI�DFWLRQ�WKDW�VKRXOG�EH�SXUVXHG�GHSHQGV�RQ�WKH�FRPSOH[�
LQWHUSOD\�RI�SROLWLFDO�UHVRXUFHV�RI�WKH�DFWRUV�LQYROYHG��HWKLFDO�FRQFHUQV��DQG�OHJDO�LVVXHV��DV�
ZHOO�DV�HFRQRPLF�DQG�WHFKQLFDO�IDFWRUV��0\�SXUSRVH�LV�WR�VHQVLWL]H�LQIRUPDWLRQ�PDQDJHUV�
DQG�JHQHUDOLVW�DGPLQLVWUDWRUV�WR�PDMRU�SROLWLFDO�LVVXHV�WKDW�DUH�OLNHO\�WR�DIIHFW�,7�GHFLVLRQV��
,�RXWOLQH�H[DPSOHV�RI�ERWK�VXFFHVVIXO�DQG�XQVXFFHVVIXO�VWUDWHJLHV�WKDW�PDQDJHUV�KDYH�HP�
SOR\HG�WR�GHDO�ZLWK�LQIRUPDWLRQ�SROLWLFV���
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6RXUFHV

7KLV�FKDSWHU�PDNHV�XVH�RI�P\�RZQ�H[SHULHQFHV�DV�ZHOO�DV�GUDZLQJ�RQ�OLWHUDWXUH�FRQFHUQ�
LQJ�SXEOLF�LQIRUPDWLRQ�PDQDJHPHQW��,�IRXQG�YHU\�OLWWOH�IRUPDO�UHVHDUFK�LQ�UHFHQW�\HDUV�WKDW�
H[SOLFLWO\�IRFXVHV�RQ�WKH�SROLWLFV�RI�LQWHUQDO�LQIRUPDWLRQ�PDQDJHPHQW��7KLV�DVSHFW�KDV�QRW�
FKDQJHG�VLQFH�,�ZURWH�HDUOLHU�YHUVLRQV�RI�WKLV�FKDSWHU��7KHUH�LV�D�UDSLGO\�JURZLQJ�OLWHUDWXUH�
RQ�WKH�XVH�RI�H[WHUQDO�LVVXHV�VXFK�DV�WKH�XVH�RI�WKH�,QWHUQHW�WR�VSXU�SROLWLFDO�LQYROYHPHQW�
DPRQJ�FLWL]HQV��+RZHYHU��P\�H[SHULHQFH�VKRZV�WKDW�LQWHUQDO�SROLWLFDO�LVVXHV�FRQWLQXH�WR�EH�
SHUYDVLYH�DQG�LPSRUWDQW�IRU�,7�PDQDJHUV��PRVW�RI�WKH�PDMRU�DQG�ULJRURXV�DFDGHPLF�VWXGLHV�
FRQFHUQLQJ�WKH�SROLWLFV�RI�FRPSXWLQJ�UHPDLQ�WKRVH�IURP�WKH�PDLQIUDPH�HUD��H�J���'DQ]LJHU��
������'XWWRQ�	�.UDHPHU���������%HIRUH�,7�EHFDPH�SHUYDVLYH��WKHVH�HDUO\�VWXGLHV�E\�WKH�
³,UYLQH�JURXS´�GHPRQVWUDWHG�WKDW�SROLWLFDO�DQG�VRFLDO�IDFWRUV�JHQHUDOO\�DIIHFWHG�KRZ�WHFKQRO�
RJ\�ZDV�VWUXFWXUHG�DQG�XVHG��H�J���1RUWKURS��.UDHPHU��'XQNOH��	�.LQJ���������'XH�WR�LWV�
ODFN�RI�FRYHUDJH�LQ�WUDGLWLRQDO�DFDGHPLF�MRXUQDOV��,�PDNH�XVH�RI�SHULRGLFDOV�VXFK�DV�FRPSXWHU�
PDJD]LQHV�DQG�QHZVSDSHU�DUWLFOHV�FRQFHUQLQJ�FRPSXWLQJ��$OVR��PDQ\�RI�P\�H[DPSOHV�DUH�
EDVHG�RQ����\HDUV�RI�H[SHULHQFH�LQ�WKH�,7�¿HOG�DQG�DOVR�P\�VWXG\�RI�SXEOLF�RUJDQL]DWLRQV�DW�
WKH�PXQLFLSDO��VWDWH��DQG�IHGHUDO�OHYHOV���

,QIRUPDWLRQ 6\VWHPV DQG
,QWHUQDO 2UJDQL]DWLRQDO 3ROLWLFV

$OWKRXJK�DOPRVW�DQ\�GHFLVLRQ�DERXW�FRPSXWLQJ�FDQ�EHFRPH�HPEURLOHG�LQ�SROLWLFV��P\�H[SHUL�
HQFH�LV�WKDW�WKH�PRVW�SURPLQHQW�DQG�LPSRUWDQW�SROLWLFDO�LVVXHV�LQYROYH�TXHVWLRQV�RI�FRQWURO�
DQG�SRZHU�RYHU�WKH�IROORZLQJ�NLQGV�RI�GHFLVLRQV�

�� ,QIRUPDWLRQ PDQDJHPHQW VWUXFWXUHV�� +RZ� VKRXOG� LQIRUPDWLRQ�PDQDJHPHQW� EH�
VWUXFWXUHG"�:KHUH�VKRXOG�FRQWURO�RYHU�LQIRUPDWLRQ�EH�SODFHG�LQ�WKH�RUJDQL]DWLRQDO�
VWUXFWXUH"�$�UHODWHG�LVVXH�FRQFHUQV�ZKDW�NLQG�RI�EDFNJURXQG�LV�PRVW�HIIHFWLYH�SUHSDUD�
WLRQ�IRU�WHFKQRORJ\�GHSDUWPHQW�KHDGV²WHFKQRORJLFDO�RU�SROLWLFDO"�

�� +DUGZDUH DQG VRIWZDUH DFTXLVLWLRQV��:KDW�VKRXOG�EH�WKH�QDWXUH�RI�WKH�SURFHVV"�
+RZ�FHQWUDOL]HG�VKRXOG�LW�EH"�:KR�VKRXOG�EH�LQYROYHG"�6KRXOG�RXWVRXUFLQJ�EH�XVHG"�
6KRXOG�RSHQ�VRXUFH�RU�RWKHU�SUHIHUHQFHV�EH�PDQGDWHG"��

�� ,QIRUPDWLRQPDQDJHPHQW� LQIRUPDWLRQVKDULQJ�DQGLQWHUGHSDUWPHQWDOUHODWLRQV�
:KDW�SURFHVV�VKRXOG�EH�XVHG�WR�GHWHUPLQH�LQIRUPDWLRQ�VKDULQJ�DQG�H[FKDQJH"�+RZ�
ZLOO� FRPSXWLQJ� LQÀXHQFH� DQG�EH� LQÀXHQFHG�E\�RWKHU� DVSHFWV� RI� LQWHUGHSDUWPHQWDO�
DQG�LQWHURUJDQL]DWLRQDO�,7�LVVXHV"�+RZ�FDQ�REVWDFOHV�WR�VKDULQJ�LQIRUPDWLRQ�EH�RYHU�
FRPH"�

�� 0DQDJLQJ�SHUVRQQHO�DQG�FRPPXQLFDWLRQ�ÀRZV��+RZ�GRHV�FRPSXWLQJ�LQÀXHQFH�
HPSOR\HH�UHODWLRQV�DQG�FRPPXQLFDWLRQ�ÀRZV"�:KDW��LI�DQ\��UXOHV�DQG�SURFHGXUHV�VKRXOG�
EH�HVWDEOLVKHG"�+RZ�GR�H�PDLO�DQG�RWKHU�IRUPV�RI�&0&�LQÀXHQFH�FRPPXQLFDWLRQ�
DQG�RUJDQL]DWLRQDO�SROLWLFV"�+RZ�GRHV�LQIRUPDWLRQ�WHFKQRORJ\�LQÀXHQFH�WKH�FDUHHUV�
RI�RUJDQL]DWLRQDO�PHPEHUV"�
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$OWKRXJK�HDFK�RI�WKHVH�LVVXHV�KDV�WHFKQLFDO�DVSHFWV��QRQWHFKQLFDO�LVVXHV�VXFK�DV�FRQFHUQV�
DERXW�DXWRQRP\�DQG�SRZHU�RIWHQ�SUHYDLO��%HORZ��,�RXWOLQH�KRZ�HDFK�RI�WKHVH�GHFLVLRQ�DUHDV�
LQYROYHV�LPSRUWDQW�SROLWLFDO�DVSHFWV��0DQ\�LQIRUPDWLRQ�PDQDJHUV�SUHIHU�WR�DYRLG�WKHVH�SROLWL�
FDO�DVSHFWV��/LNHZLVH��JHQHUDOLVW�PDQDJHUV�VXFK�DV�FLW\�PDQDJHUV�KDYH�RIWHQ�LJQRUHG�GLUHFW�
LQYROYHPHQW�LQ�WKHVH�GHFLVLRQV�GXH�WR�WKHLU�ODFN�RI�H[SHUWLVH�FRQFHUQLQJ�FRPSXWHUV��$V�D�
FRQVHTXHQFH��LW�KDV�EHHQ�P\�H[SHULHQFH�WKDW�SHUVRQV�RWKHU�WKDQ�LQIRUPDWLRQ�V\VWHP�RU�JHQHU�
DOLVW�PDQDJHUV�RIWHQ�GRPLQDWH�WKHVH�GHFLVLRQV��&RQVHTXHQWO\��WKHVH�LVVXHV�DUH�RIWHQ�GHFLGHG�
ZLWKRXW�DGHTXDWH�DWWHQWLRQ�IURP�WKRVH�ZLWK�WKH�PRVW�H[SHUWLVH�RU�EURDGHVW�SHUVSHFWLYH�

,QIRUPDWLRQ 0DQDJHPHQW 6WUXFWXUHV

7KHUH�LV�QR�FRQVHQVXV�DV�WR�WKH�EHVW�PHWKRG�RI�RUJDQL]LQJ�FRPSXWLQJ��+RZ�FHQWUDOL]HG�RU�
GHFHQWUDOL]HG�VKRXOG�FRPSXWLQJ�EH"�7KHUH�DUH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�WR�WKH�FHQ�
WUDOL]DWLRQ�RI�FRPSXWLQJ��2QH�PDMRU�UHYLHZ�RI�WKH�FHQWUDOL]DWLRQ�GHFHQWUDOL]DWLRQ�GHEDWH�
�.LQJ��������FRQFOXGHG�WKDW�SROLWLFDO�IDFWRUV�DUH�SDUDPRXQW�LQ�GHFLVLRQV�RQ�KRZ�WR�VWUXFWXUH�
FRPSXWLQJ��%XVLQHVV�RUJDQL]DWLRQV�KDYH�HQFRXQWHUHG�WKH�VDPH�GLOHPPD��0DUNXV��������KDV�
GHVFULEHG�KRZ�EXVLQHVV�GHSDUWPHQWV�KDYH�UHVLVWHG�HIIRUWV�WRZDUG�WKH�LQWHJUDWLRQ�RI�LQIRUPDWLRQ�
V\VWHPV��'DYHQSRUW��(FFOHV��DQG�3UXVDN��������IRXQG�VHYHUDO�UHDVRQV�EHKLQG�LQIRUPDWLRQ�
SROLWLFV��LQFOXGLQJ�WKH�IROORZLQJ���D��8QLWV�WKDW�VKDUH�LQIRUPDWLRQ�IXOO\�PD\�ORVH�WKHLU�UHDVRQ�
IRU�H[LVWHQFH��DQG��E��ZHDN�GLYLVLRQV�PD\�EH�UHOXFWDQW�WR�VKDUH�LQIRUPDWLRQ�ZKHQ�WKH\�DUH�
VHQVLWLYH�DERXW�WKHLU�SHUIRUPDQFH��2YHUDOO��LQ�UHFHQW�\HDUV��WKHUH�KDV�EHHQ�DQ�HPSKDVLV�RQ�
WKH�FHQWUDOL]DWLRQ�RI�DXWKRULW\�DV�RUJDQL]DWLRQV�PRYH�WRZDUG�DQ�HQWHUSULVH�ZLGH�DSSURDFK�
LQ�ZKLFK�GDWDEDVHV�DUH�FHQWUDOO\�RUJDQL]HG�DQG�VWDQGDUGV�JRYHUQ�WKH�KDUGZDUH�DQG�VRIWZDUH�
V\VWHPV�RI�RUJDQL]DWLRQV��

:KHUH�VKRXOG�FRPSXWLQJ�EH�SODFHG�LQ�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�RI�D�SXEOLF�RUJDQL]DWLRQ�
VXFK�DV�D�FLW\"�6KRXOG�LW�EH�D�VHSDUDWH�OLQH�GHSDUWPHQW��D�VXEXQLW�RI�DQRWKHU�GHSDUWPHQW�
�H�J���EXGJHWLQJ�DQG�¿QDQFH���RU�D�VWDII�XQLW�WR�WKH�PDQDJHU�RU�PD\RU"�6KRXOG�PD\RUV�RU�
PDQDJHUV�UHTXLUH�WKDW�WKH�KHDG�RI�FRPSXWLQJ�UHSRUW�GLUHFWO\�WR�WKHP��RU�VKRXOG�WKH\�SODFH�D�
VWDII�PHPEHU�LQ�FKDUJH"�([FHSW�IRU�VPDOO�RUJDQL]DWLRQV��WKH�FHQWUDOLW\�RI�WRGD\¶V�FRPSXWLQJ�
WR�DOO�GHSDUWPHQWV�ZRXOG�VXJJHVW�WKDW�LQIRUPDWLRQ�PDQDJHPHQW�VKRXOG�EH�LQ�D�VHSDUDWH�XQLW�
DQG�QRW�EH�VWUXFWXUDOO\�SODFHG�XQGHU�DQRWKHU�GHSDUWPHQW�VXFK�DV�EXGJHW�DQG�¿QDQFH��7KHUH�
KDV�EHHQ�D�VWURQJ�PRYHPHQW�DW�WKH�IHGHUDO�DQG�VWDWH�OHYHOV�WR�HVWDEOLVK�D�&,2�WR�GHDO�ZLWK�
SUREOHPV�RI�WHFKQRORJLFDO�LVVXHV�WKDW�FXW�FURVV�GHSDUWPHQWDO�ERXQGDULHV�DQG�WR�KHDG�HIIRUWV�
DW�EXLOGLQJ�FRUSRUDWH�ZLGH�H�JRYHUQPHQW�DQG� LQWUDQHW�V\VWHPV��)DEULV���������+RZHYHU��
PDQDJHUV��ERWK�FRPSXWLQJ�DQG�JHQHUDOLVW��QHHG�WR�WKLQN�FDUHIXOO\�DERXW�WKH�LPSOLFDWLRQV�
RI� WKHVH�GLIIHUHQW�DUUDQJHPHQWV�DQG�ZKLFK�VWUXFWXUH� LV�PRVW� OLNHO\� WR�PHHW� WKH�QHHGV�RI�
WKH�RUJDQL]DWLRQ��'HFLVLRQV�FRQFHUQLQJ�WKH�VWUXFWXUH�ZLOO�EH�EDVHG�RQ�D�QXPEHU�RI�IDFWRUV�
LQFOXGLQJ�WKH�GHJUHH�RI�LQWHUHVW�RI�WKH�JHQHUDOLVW�PDQDJHUV�LQ�FRPSXWLQJ�DV�ZHOO�DV�ZKDW�
JRDOV�PDQDJHUV�KDYH�IRU�,7���

0ROWD��������S������GH¿QHV�SROLWLFV�DV�WKH�³DOORFDWLRQ�RI�UHVRXUFHV�ZLWKLQ�DQ�RUJDQL]DWLRQ�´�
6RPH�GHSDUWPHQWV�ZLOO�ZDQW�WR�FRQWURO�WKHLU�RZQ�FRPSXWLQJ�DV�PXFK�DV�SRVVLEOH�WKURXJK�
KLULQJ�WKHLU�RZQ�,7�VWDII��(LULQJ��������S������GH¿QHV�SROLWLFV�DV�WKH�³DUW�RI�QHJRWLDWLRQ��
FRPSURPLVH��DQG�VDWLVIDFWLRQ�´�DQG�XUJHV�LQIRUPDWLRQ�PDQDJHPHQW�VWDII�WR�IRUP�VWUDWHJLF�
DOOLDQFHV�WKDW�DUH�EHQH¿FLDO�WR�WKH�,7�FDXVH�DQG�WR�³QXUWXUH�WKHP�DV�RQH�ZRXOG�D�JRRG�ODVWLQJ�
IULHQGVKLS´��S�������)HOGPDQ��������S������ZDUQV�WKDW�³ZKHQ�GHSDUWPHQWV�DUH�GRLQJ�WKHLU�RZQ�
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WKLQJ²QDPHO\�KLULQJ�WKHLU�RZQ�,7�VWDII²D�FHQWUDO�,7�GHSDUWPHQW�LV�LQ�SROLWLFDO�WURXEOH�´�+H�
JRHV�RQ�WR�SRLQW�RXW�WKDW�KLULQJ�D�VWDII�LPSOLHV�XQKDSSLQHVV�ZLWK�WKH�VHUYLFHV�RI�WKH�FHQWUDO�
,7�XQLW��+RZHYHU��LQ�PDQ\�RUJDQL]DWLRQV��LW�KDV�EHHQ�FRPPRQ�DQG�SHUKDSV�QHFHVVDU\�IRU�
OLQH�GHSDUWPHQWV�WR�KDYH�VWDII�GHGLFDWHG�WR�,7��)RU�H[DPSOH��SROLFH�GHSDUWPHQWV�RIWHQ�KDYH�
WKHLU�RZQ�GHGLFDWHG�V\VWHPV�DQG�VWDII�EHFDXVH�RI�WKH�HDUO\�GHYHORSPHQW�RI�SROLFH�LQIRUPD�
WLRQ�V\VWHPV��WKH�FHQWUDOLW\�RI�FRPSXWHU�VHDUFKHV�WR�WKHLU�IXQFWLRQ��DQG�WKH�QHHG�WR�KDYH�
VHFXUH�DQG�HDV\�H[FKDQJH�ZLWK�RWKHU�SROLFH�GHSDUWPHQWV��:KHQ�QRQ�,7�GHSDUWPHQW�,7�VWDII�
H[LVW��RQH�SROLWLFDO�LVVXH�LV�KRZ�WKH\�VKRXOG�UHODWH�WR�WKH�FHQWUDO�,7�VWDII��)HOGPDQ��S������
DUJXHV�WKDW�WKH�VPDUW�VWUDWHJ\�LV�IRU�WKH�FHQWUDO�,7�VWDII�WR�RIIHU�³WR�H[FKDQJH�LQIRUPDWLRQ�
DQG�VXSSRUW´�ZLWK�QRQ�,7�GHSDUWPHQW�VWDII��%\�WDNLQJ�WKHVH�VWHSV��)HOGPDQ�DUJXHV�WKDW�WKH\�
FDQ�DW�OHDVW�HVWDEOLVK�³GRWWHG�OLQH�UHODWLRQVKLSV�´�)HOGPDQ�DUJXHV�IXUWKHU�WKDW�WKHVH�QRQ�,7�
GHSDUWPHQW�WHFKQRORJLFDO�VWDII�DUH�RIWHQ�LVRODWHG�DQG�DSSUHFLDWH�WKH�VXSSRUW�IURP�WKH�FHQWUDO�
,7�GHSDUWPHQW��$QGHUVRQ��%LNVRQ��/HZLV��0RLQL��DQG�6WUDXVV��������IRXQG�H[DPSOHV�RI�
GRWWHG�OLQH�UHODWLRQVKLSV�LQ�VWDWHV�OLNH�3HQQV\OYDQLD�ZKHUH�WKH�IRUPDO�DXWKRULW\�RI�WKH�VWDWH�
,7�KHDG�RYHU�VWDWH�DJHQFLHV�ZDV�ZHDN��³$GGLWLRQDOO\��DOO�DJHQF\�&,2¶V�KDYH�D�µGRWWHG�OLQH¶�
UHODWLRQVKLS�WR�WKH�VWDWH�&,2�HYHQ�WKRXJK�WKH\�IRUPDOO\�UHSRUW�WR�WKHLU�RZQ�DJHQF\�KHDGV��
WKH\�PHHW�TXDUWHUO\�ZLWK�KLP´��S�������7KH�RQO\�DOWHUQDWLYH�LV�WR�WU\�WR�FRQWURO�DOO�FRPSXW�
LQJ�IURP�WKH�FHQWUDO�,7�GHSDUWPHQW��EXW�WKLV�VWUDWHJ\�FDQ�HLWKHU�ZRUN�YHU\�ZHOO�RU�WXUQ�RXW�
WR�EH�D�GLVDVWHU��)HOGPDQ����

$�PDMRU�UDWLRQDOH�IRU�WKH�H[LVWHQFH�RI�D�&,2��DV�RSSRVHG�WR�D�WUDGLWLRQDO�GDWD�SURFHVVLQJ�
PDQDJHU�� LV� WKDW�KH�RU� VKH�ZLOO�QRW�EH� UHVWULFWHG� WR� WHFKQLFDO� LVVXHV�EXW�DFW�DV�D�FKDQJH�
DJHQW��SROLWLFLDQ��SURDFWLYLVW��DQG�LQWHJUDWRU�DV�ZHOO��3LWNLQ���������7KH�IHGHUDO�JRYHUQPHQW�
�.RVNLQHQ��������3DVWRUH��������KDV�¿UPO\�HVWDEOLVKHG�WKH�XVH�RI�&,2V�LQ�RUGHU�WR�LPSURYH�
LQIRUPDWLRQ�PDQDJHPHQW��:LOO�LW�KDYH�D�SRVLWLYH�LPSDFW"�6KRXOG�WKH�&,2�PRGHO�EH�IROORZHG�
LQ�PXQLFLSDOLWLHV�DQG�RWKHU�SXEOLF�RUJDQL]DWLRQV"�0HUHO\�DVVLJQLQJ�WKH�&,2�WLWOH�GRHV�QRW�
HQVXUH�WKDW�WKHVH�IXQFWLRQV�ZLOO�EH�SHUIRUPHG��)RU�H[DPSOH��D�VWXG\��3LWNLQ��RI�&,2V�LQ�XQL�
YHUVLWLHV�IRXQG�WKDW��GHVSLWH�WKHLU�WLWOH��&,2V�GLG�QRW�YLHZ�WKHPVHOYHV�DV�H[HFXWLYHV�DQG�RIWHQ�
GR�QRW�SHUIRUP�QRQWHFKQLFDO�UROHV��:LWKRXW�D�SXVK�IURP�D�&,2��SXEOLF�RUJDQL]DWLRQV�PD\�
IDLO�WR�PDNH�JRRG�XVH�RI�LQIRUPDWLRQ�WHFKQRORJ\��)RU�H[DPSOH��RQH�VWXG\�IRXQG�WKDW�SROLFH�
UHJXODUO\�XVHG�WKHLU�GDWDEDVH�V\VWHPV�IRU�UHSRUWV�WR�H[WHUQDO�DJHQFLHV�EXW�UDUHO\�IRU�LQWHUQDO�
PDQDJHPHQW�SXUSRVHV��5RFKHOHDX���������&,2V�DQG�FHQWUDOL]HG�LQIRUPDWLRQ�VWUXFWXUHV�KHOS�
WR�¿[�UHVSRQVLELOLW\�DQG�WKDW�FDQ�PHDQ�WKDW�WKH\�WKHPVHOYHV�EHFRPH�WDUJHWV�RI�XQKDSSLQHVV�
ZLWK�WHFKQRORJLFDO�GHFLVLRQV��7KHUH�DUH�PDQ\�FDVHV�LQ�ZKLFK�&,2V�LQ�WKH�SULYDWH�VHFWRU�KDYH�
QRW�EHHQ�YLHZHG�IDYRUDEO\�E\�WKHLU�IHOORZ�PDQDJHUV��)UHHGPDQ���������DQG�&,2V�LQ�ERWK�
WKH�SXEOLF�DQG�SULYDWH�VHFWRU�DUH�EODPHG�IRU�IDLOXUHV��&RQH��������1HZFRPEH�����������

:LWK�WKH�JURZWK�DQG�LPSRUWDQFH�RI�,7��RUJDQL]DWLRQV�RI�PRGHUDWH�WR�ODUJHU�VL]H�QRZ�WHQG�
WR�KDYH�DQ�LQGHSHQGHQW�,7�GHSDUWPHQW��*XUZLWW��������EHFDXVH�,7�LV�QRZ�YLHZHG�DV�LQIUD�
VWUXFWXUH�VHUYLQJ�HYHU\RQH�DQG�VKRXOG�QRW�EH�XQGHU�FRQWURO�RI�DQ\�VLQJOH�GHSDUWPHQW��$OVR��
EHFDXVH�WKHUH�LV�QRZ�D�VWURQJ�DFFHSWDQFH�RI�WKH�QHHG�WR�KDYH�DV�PXFK�VWDQGDUGL]DWLRQ�RI�
KDUGZDUH�DQG�VRIWZDUH�DV�SRVVLEOH��WKH�,7�XQLW�LV�RIWHQ�YHVWHG�ZLWK�¿QDO�DSSURYDO�RYHU�PDMRU�
SXUFKDVLQJ�GHFLVLRQV��+RZHYHU��WKH�&DOLIRUQLD�FDVH�VKRZV�WKDW�WKLV�FHQWUDOL]LQJ�WUHQG�LV�QRW�
LQHYLWDEOH�RU�QHFHVVDULO\�OLQHDU��$FFRUGLQJ�WR�3HWHUVRQ���������WKH�VWUXFWXUH�UHFRPPHQGHG�
WR�UHSODFH�WKH�6WDWH�'HSDUWPHQW�RI�,QIRUPDWLRQ�7HFKQRORJ\�ZDV�WR�GHFHQWUDOL]H��ZLWK�WKH�
DXWKRULW\�RI�WKH�H[WLQJXLVKHG�GHSDUWPHQW�EHLQJ�UHDVVLJQHG�WR�WKH�¿QDQFH�DQG�JHQHUDO�VHUYLFHV�
GHSDUWPHQWV��%\�ZD\�RI�FRQWUDVW��D�VWXG\�E\�5DQG�,QVWLWXWH�UHVHDUFKHUV��$QGHUVRQ�HW�DO���
������UHFRPPHQGHG�D�PRUH�SRZHUIXO�DQG�FHQWUDOL]HG�GHSDUWPHQW�WR�UHSODFH�&DOLIRUQLD¶V�
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GHSRVHG�'2,7��+RZHYHU��LW�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�WKH�5DQG�,QVWLWXWH�UHVHDUFKHUV�VWXGLHG�
WKH�JRYHUQDQFH�VWUXFWXUHV�RI�IRXU�RWKHU�VWDWHV�DQG�IRXQG�WKDW�VRPH�RI�WKH�VWDWHV��H�J���,OOLQRLV��
KDG�,7�VWUXFWXUHV�WKDW�ZHUH�ZHDN�LQ�IRUPDO�DXWKRULW\�EXW�QHYHUWKHOHVV�ZRUNHG�HIIHFWLYHO\�
GXH�WR�WKH�IDFW�WKDW�WKH�,7�OHDGHUVKLS�ZRUNHG�WKURXJK�EURNHULQJ�UHODWLRQVKLSV��/LNHZLVH��DF�
FRUGLQJ�WR�WKH�5DQG�VWXG\��3HQQV\OYDQLD¶V�V\VWHP�GRHV�QRW�YHVW�VWURQJ�DXWKRULW\�LQ�WKH�VWDWH�
&,2��EXW�LW�GHSHQGV�RQ�VXFFHVVIXO�GRWWHG�OLQH�UHODWLRQVKLSV��7KHLU�FRQFOXVLRQ�LV�WKDW�WKHUH�
LV�QR�RQH�EHVW�ZD\�WR�RUJDQL]H�DQG�WKDW�&,2V�ZKR�KDYH�ZHDN�IRUPDO�DXWKRULW\�FDQ�XVH�WKHLU�
QHJRWLDWLQJ�DQG�EURNHULQJ�VNLOOV�WR�EH�VXFFHVVIXO��7KH\�DOVR�DUJXH�WKDW�PDQDJHPHQW�VW\OH�LV�
LPSRUWDQW��6XFFHVVIXO�VWDWH�,7�PDQDJHUV�KDYH�D�VW\OH�WKDW�LV�³SDUWLFLSDWLYH��FROODERUDWLYH�´�
DQG�HPSKDVL]HV�SRVLWLYH�³FDUURWV´�UDWKHU�WKDQ�³VWLFNV´�LQ�VHHNLQJ�FKDQJH��$QGHUVRQ�HW�DO���
S��L[���,Q�WKH�&DOLIRUQLD�FDVH��WKH�SROLWLFV�RI�,7�LQYROYHG�WKH�OHJLVODWXUH�DQG�DOVR�NH\�YHQGRUV��
VR�,7�OHDGHUV�KDYH�WR�SUDFWLFH�WKHLU�FRPPXQLFDWLRQ�DQG�SROLWLFDO�VNLOOV�RQ�NH\�H[WHUQDO�DV�
ZHOO�DV�LQWHUQDO�FRQVWLWXHQFLHV��5HFHQWO\��WKH�KHDG�RI�WKH�1DWLRQDO�$VVRFLDWLRQ�RI�6WDWH�&KLHI�
,QIRUPDWLRQ�2I¿FHUV� �1$6&,2��UHSRUWHG� WKDW�VHYHUDO�VWDWH�&,2V�KDG� WROG�KLP�WKDW� WKH\�
SUHIHUUHG�QRW�WR�UHSRUW�GLUHFWO\�WR�WKH�JRYHUQRU�EHFDXVH�WKH\�ZDQWHG�WR�IRFXV�RQ�RSHUDWLRQDO�
LVVXHV�DQG�DYRLG�SDUWLVDQ�SROLWLFV��7RZQV����������

,Q�P\�H[SHULHQFH��WKHUH�LV�D�ZLGH�YDULHW\�LQ�WKH�DPRXQW�RI�DWWHQWLRQ�GHYRWHG�E\�JHQHUDOLVW�
PDQDJHUV�WR�VWUXFWXUDO�LVVXHV�FRQFHUQLQJ�FRPSXWLQJ��,Q�RQH�FLW\��D�FLW\�PDQDJHU�ZDV�YHU\�
PXFK�IRFXVHG�RQ�LQIRUPDWLRQ�PDQDJHPHQW�DQG�GHYRWHG�JUHDW�DWWHQWLRQ�WR�GHFLVLRQV�PDGH�
FRQFHUQLQJ�FRPSXWLQJ�E\�WKH�FLW\��LQ�HIIHFW�DFWLQJ�DV�WKH�PXQLFLSDOLW\¶V�&,2��+LV�IRFXV�RQ�
LQIRUPDWLRQ�WHFKQRORJ\�HQDEOHG�KLP�WR�HVWDEOLVK�D�SRVLWLYH�UHSXWDWLRQ�IRU�LQQRYDWLRQ�WKDW�
KHOSHG�WR�VHFXUH�KLV�QH[W�MRE��:KHQ�WKLV�PDQDJHU�OHIW�IRU�DQRWKHU�FLW\��KH�ZDV�UHSODFHG�E\�
DQRWKHU�PDQDJHU�ZKR�ZDV�QRW�HVSHFLDOO\�LQWHUHVWHG�LQ�FRPSXWLQJ��'HYRWLQJ�JUHDW�DWWHQWLRQ�WR�
FRPSXWLQJ�FDQ�EH�ERWK�SURGXFWLYH�DQG�FRXQWHUSURGXFWLYH��7KH�¿UVW�PDQDJHU�ZKR�ZDV�KHDYLO\�
LQYROYHG�LQ�FRPSXWLQJ�GHFLVLRQV�EHFDPH�HPEURLOHG�LQ�VHYHUH�VWUXJJOHV�ZLWK�KLV�QHZ�ERDUG�
DQG�RUJDQL]DWLRQ�RYHU�,7�LVVXHV�WKDW�FRQWULEXWHG�WR�KLV�UHVLJQDWLRQ�IURP�KLV�QHZ�MRE�����

$OWKRXJK�WKHUH�LV�QR�VLQJOH�ULJKW�ZD\�RI�RUJDQL]LQJ�FRPSXWLQJ��HDFK�PDQDJHU�QHHGV�WR�HQVXUH�
WKDW�WKH�VWUXFWXUH�ZLOO�SURYLGH�UHOHYDQW��WLPHO\��DQG�UHOLDEOH�LQIRUPDWLRQ��.UDHPHU�DQG�.LQJ�
�������DUJXH�WKDW�SXEOLF�H[HFXWLYHV�VSHQG�WRR�PXFK�RI�WKHLU�WLPH�RQ�GHFLVLRQV�FRQFHUQLQJ�
WKH�SXUFKDVH�RI�HTXLSPHQW�DQG�WRR�OLWWOH�RQ�RWKHU�LPSRUWDQW�LQIRUPDWLRQ�PDQDJHPHQW�LVVXHV�
WKDW�KDYH�OHVV�YLVLELOLW\�EXW�DUH�HTXDOO\�LPSRUWDQW��.UDHPHU�DQG�.LQJ�HPSKDVL]H�WKH�QHHG�
IRU�JHQHUDOLVW�PDQDJHUV�WR�WDNH�SHUVRQDO�UHVSRQVLELOLW\�IRU�FRPSXWLQJ�DQG�WR�EH�HQJDJHG�LQ�
WKH�IROORZLQJ�GHFLVLRQV��KRZ�WR�VWUXFWXUH�FRPSXWLQJ��WKH�SXUSRVHV�WR�EH�VHUYHG�E\�FRPSXW�
LQJ��DQG�LPSOHPHQWDWLRQ�LVVXHV�VXFK�DV�WKH�JRDOV�RI�FRPSXWLQJ�DQG�WKH�VWUXFWXUHV�XVHG�WR�
DFKLHYH�WKHP����

6RPH�H[SHUWV��H�J���6HYHULQ��������DUJXH�WKDW�WKH�FKLHI�H[HFXWLYH�RI¿FHU��&(2��RI�DQ�RU�
JDQL]DWLRQ�VKRXOG�DOVR�EH�WKH�WUXH�&,2��7KH�IRUPHU�PD\RU�RI�,QGLDQDSROLV��6WHSKHQ�*ROG�
VPLWK��LV�DQ�H[DPSOH�RI�D�&(2�ZKR�WRRN�FKDUJH�RI�WKH�LQIRUPDWLRQ�WHFKQRORJ\�IXQFWLRQ�
DQG�LQVWLWXWHG�D�QXPEHU�RI�LPSRUWDQW�SROLF\�FKDQJHV�VXFK�DV�SULYDWL]LQJ�PDQ\�,7�IXQFWLRQV�
DV�ZHOO�DV�HQFRXUDJLQJ�H�PDLO�IURP�DQ\�HPSOR\HHV�GLUHFWO\�WR�KLPVHOI��3RXORV���������$�
UHODWHG�LVVXH�FRQFHUQV�WKH�TXHVWLRQ�RI�WR�ZKDW�H[WHQW�WKH�KHDG�RI�,7�QHHGV�WR�KDYH�D�WHFKQL�
FDO�EDFNJURXQG��-RKQ�.RVW��������ZDV�DSSRLQWHG�WR�EH�&,2�RI�WKH�VWDWH�RI�0LFKLJDQ�E\�
*RYHUQRU�(QJOHU�DQG�LQVWLWXWHG�VHYHUDO�SROLF\�JRDOV�RI�(QJOHU¶V�VXFK�DV�WKH�FRQVROLGDWLRQ�
RI�VWDWH�GDWD�FHQWHUV��WKH�HVWDEOLVKPHQW�RI�VWDWHZLGH�VWDQGDUGV��DQG�WKH�UHHQJLQHHULQJ�RI�,7�
LQFOXGLQJ�LWV�SURFXUHPHQW�SURFHVV��,W�LV�QRWDEOH�WKDW�.RVW�GLG�QRW�KDYH�DQ\�,7�EDFNJURXQG�
DW�DOO��.RVW���.RVW�PDLQWDLQV�WKDW�LW�LV�PRUH�LPSRUWDQW�WKDW�WKH�&,2�XQGHUVWDQG�WKH�EXVLQHVV�
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RI�JRYHUQPHQW WKDQ�KDYH�D�VWURQJ�WHFKQRORJ\�EDFNJURXQG��.RVW�SURFHHGHG�WR�GR�D�PDMRU�
UHHQJLQHHULQJ�RI�,7�LQ�0LFKLJDQ�DQG�FODLPV�WKDW�WKH\�VXFFHVVIXOO\�DFKLHYHG�PDQ\�RI�WKH�
JRDOV�VHW�E\�(QJOHU��+RZHYHU��LI�WKH�&,2�GRHV�QRW�SRVVHVV�VWURQJ�WHFKQRORJLFDO�VNLOOV�DV�
ZHOO�DV�LQVWLWXWLRQDO�NQRZOHGJH�DERXW�WKH�,7�V\VWHP��KH�RU�VKH�ZLOO�QHHG�WR�KDYH�WUXVWHG�DQG�
UHOLDEOH�VWDII�ZKR�GR�KDYH�VXFK�VNLOOV�LQ�RUGHU�WR�KDYH�WKH�WUXVW�DQG�UHVSHFW�RI�FOLHQW�DJHQFLHV��
2QH�RI�WKH�SUREOHPV�ZLWK�WKH�&DOLIRUQLD�'2,7�ZDV�WKDW�LW�KDG�OLWWOH�RSHUDWLRQDO�DXWKRULW\�
DQG�ZDV�SULPDULO\�DQ�RYHUVLJKW�DJHQF\��7KXV��RQH�RI�WKH�UHFRPPHQGDWLRQV�RI�$QGHUVRQ�HW�
DO���������S������LV�WR�³WUDQVIHU�WKH�PDMRULW\�RI�SHRSOH�ZLWK�WHFKQLFDO�VNLOOV´�IURP�WKH�¿QDQFH�
DQG�RWKHU�GHSDUWPHQWV�WR�WKH�QHZ�,7�GHSDUWPHQW�VR�WKDW�LW�ZRXOG�EH�³SURSHUO\�VWDIIHG�DQG�
SRVLWLRQHG�WR�SURYLGH�WHFKQLFDO�DSSURYDO�´���

3DXO�6WUDVVPDQQ�VHUYHG�DV�GLUHFWRU�RI�GHIHQVH�LQIRUPDWLRQ�DW�WKH�GHIHQVH�GHSDUWPHQW�IURP�
�����WR������ZKHUH�KH�ZDV�LQ�FKDUJH�RI�D�����ELOOLRQ�DQQXDO�EXGJHW�IRU�,7�DQG�LQVWLWXWHG�
PDMRU�FKDQJHV�LQ�WKH�SURFXUHPHQW�SURFHVV��6WUDVVPDQQ��������VXEVHTXHQWO\�SXEOLVKHG�D�ERRN�
HQWLWOHG�7KH�3ROLWLFV�RI�,QIRUPDWLRQ�0DQDJHPHQW LQ�ZKLFK�KH�DUJXHV�WKDW�PDQDJLQJ�,7�LV�
³SULPDULO\�D�PDWWHU�RI�SROLWLFV�DQG�RQO\�VHFRQGDULO\�D�PDWWHU�RI�WHFKQRORJ\´��S��[[Y���6WUDV�
VPDQQ�JRHV�RQ�WR�KROG�WKDW�RQO\�WKH�WHFKQLFDO�DVSHFWV�RI�LQIRUPDWLRQ�FDQ�EH�VDIHO\�GHOHJDWHG�
WR�FRPSXWHU�VSHFLDOLVWV��+H�VXSSRUWV�D�³IHGHUDOLVW�DSSURDFK�WR�LQIRUPDWLRQ�PDQDJHPHQW��
GHOHJDWLQJ�PD[LPXP�DXWKRULW\�WR�WKRVH�ZKR�DFWXDOO\�QHHG�WR�XVH�WKH�LQIRUPDWLRQ´��S��[[L[���
6WUDVVPDQQ��������EHOLHYHV�WKDW�LW�LV�WKH�GXW\�RI�WKH�&(2�WR�HVWDEOLVK�JHQHUDO�SULQFLSOHV��
³:LWKRXW�D�JHQHUDO�FRQVHQVXV�DERXW�WKH�SULQFLSOHV�DQG�SROLFLHV�RI�ZKR�GRHV�ZKDW��ZKHQ��DQG�
KRZ��\RX�FDQQRW�FUHDWH�D�IRXQGDWLRQ�RQ�ZKLFK�WR�FRQVWUXFW�LQIRUPDWLRQ�VXSHULRULW\´��S�������
+H�VD\V�WKDW�WKH�&(2�VKRXOG�QHYHU�GHOHJDWH�WKH�UHVSRQVLELOLW\�IRU�LQIRUPDWLRQ�PDQDJHPHQW�
WR�D�&,2�EHFDXVH�LW�LV�WKH�&(2�ZKR�PXVW�GHFLGH�KRZ�WR�DSSO\�LQIRUPDWLRQ�V\VWHPV���

,Q�D�PDMRULW\�RI�RUJDQL]DWLRQV�RI�ODUJH�VL]H��WKHUH�WHQGV�WR�EH�RQH�RU�PRUH�DGYLVRU\�FRPPLW�
WHHV�RU�JURXSV�VHW�WR�DVVLVW�WKH�,7�KHDG�LQ�PDNLQJ�GHFLVLRQV��,Q�P\�H[SHULHQFH��WKHVH�DGYLVRU\�
JURXSV�WHQG�WR�IDOO�LQWR�WKUHH�FDWHJRULHV���D��HQG�XVHU�JURXSV�LQYROYLQJ�HQG�XVHUV�ZKR�DUH�
HVSHFLDOO\�HQJDJHG�LQ�,7���E��UHSUHVHQWDWLYHV�RI�GHSDUWPHQWV�VHUYHG�E\�WKH�,7�GHSDUWPHQW��ZKR�
PD\�RU�PD\�QRW�EH�KHDY\�HQG�XVHUV��DQG��F��H[WHUQDO�SHRSOH�ZKR�KDYH�VXEVWDQWLDO�H[SHULHQFH�
LQ�,7��,Q�$QGHUVRQ�HW�DO�¶V��������VWXG\�RI�IRXU�VWDWHV�WKDW�DUH�UHJDUGHG�DV�KDYLQJ�VXFFHVVIXO�
,7�GHSDUWPHQWV��1HZ�<RUN��3HQQV\OYDQLD��9LUJLQLD��DQG�,OOLQRLV���WKH�VWDWH�,7�XQLWV�JHQHUDOO\�
KDG�ERWK�LQWHUQDO�JURXSV�PDGH�XS�RI�WKH�OLQH�GHSDUWPHQWV�ZKR�UHSUHVHQW�WKH�HQG�XVHUV�RI�,7�
DQG�DQ�H[WHUQDO�JURXS�FRQVLVWLQJ�RI�SULYDWH�VHFWRU�,7�KHDGV�ZKR�SURYLGHG�WKHLU�H[SHUWLVH��,�
KDYH�NQRZQ�PXQLFLSDOLWLHV�WR�XVH�WKH�VDPH�DSSURDFK��DQG�RQH�PXQLFLSDO�,7�KHDG�WROG�PH�
RI�KRZ�WKH�SULYDWH�VHFWRU�FRPPLWWHH�VDYHG�WKHLU�FRPPXQLW\�PRQH\�ZLWK�WKHLU�DGYLFH�DERXW�
WHOHFRPPXQLFDWLRQV�VWUDWHJ\�WR�REWDLQ�ORZ�FRVW�VHUYLFHV�IURP�YHQGRUV��$�SROLWLFDOO\�DGHSW�
&,2�FDQ�PDNH�JRRG�XVH�RI�WKHVH�FRPPLWWHHV�WR�EXLOG�KHU�RU�KLV�SROLWLFDO�EDVH�

&RPSDULVRQ RI 3ROLWLFDOO\ $SSRLQWHG YV� &DUHHU
$GPLQLVWUDWRUV

$V�,�KDYH�GRFXPHQWHG�DERYH��SROLWLFDO�VNLOOV�DUH�D�QHFHVVDU\�FRPSRQHQW�RI� ,7�PDQDJH�
PHQW��7KLV�KDV�EHHQ�GRFXPHQWHG�DW�WKH�IHGHUDO�OHYHO�LQ�VWXGLHV�RI�WKH�MREV�RI�IHGHUDO�&,2V�
FDUULHG�RXW�E\�WKH�8QLWHG�6WDWHV�*HQHUDO�$FFRXQWLQJ�2I¿FH��8�6��*$2���������*LYHQ�WKH�
LPSRUWDQFH�RI�SROLWLFV��ZRXOG�ZH�H[SHFW�SROLWLFDOO\�DSSRLQWHG�RU�FDUHHU�DGPLQLVWUDWRUV�WR�EH�
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PRUH�HIIHFWLYH"�7KH�*$2�VWXG\�KDV�VRPH�VXSSRUW�IRU�ERWK�SRVLWLRQV��7KH�*$2�SXEOLFDWLRQ�
RXWOLQHG�ZKDW�PRVW�&,2V�FRQVLGHUHG�WR�EH�PDMRU�FKDOOHQJHV��DQG�WKH\�DOO�LQYROYH�WKH�XVH�
RI�SROLWLFDO�VNLOOV���D��LPSOHPHQWLQJ�HIIHFWLYH�,7�PDQDJHPHQW���E��REWDLQLQJ�VXI¿FLHQW�DQG�
UHOHYDQW�UHVRXUFHV���F��FRPPXQLFDWLQJ�DQG�FROODERUDWLQJ�LQWHUQDOO\�DQG�H[WHUQDOO\��DQG��G��
PDQDJLQJ�FKDQJH��

$FFRUGLQJ�WR�WKH�*$2��������UHSRUW��PDQ\�WKRXJKW�WKDW�SROLWLFDOO\�DSSRLQWHG�&,2V�ZRXOG�
EH�PRUH�VXFFHVVIXO�EHFDXVH�WKH\�KDYH�PRUH�FORXW�DQG�DFFHVV��+RZHYHU��RWKHUV�WKRXJKW�WKDW�
VNLOOHG�FDUHHU�DGPLQLVWUDWRUV�ZRXOG�EH�PRUH�VXFFHVVIXO�EHFDXVH�³WKH\�ZRXOG�EH�PRUH�OLNHO\�
WR�XQGHUVWDQG�WKH�DJHQF\�DQG�LWV�FXOWXUH´��S�������$QRWKHU�YDULDEOH�LV�WKDW�SROLWLFDOO\�DS�
SRLQWHG�&,2V��LQ�IHGHUDO�DJHQFLHV��KDG�D�VKRUWHU�WHQXUH�RI����PRQWKV�YV�����PRQWKV�IRU�WKH�
FDUHHU�DGPLQLVWUDWRU��DQG�WKH�FDUHHU�DGPLQLVWUDWRUV�WKRXJKW�WKDW�WKLV�JDYH�WKHP�D�VLJQL¿FDQW�
DGYDQWDJH�EHFDXVH�LW�FDQ�WDNH�D�JRRG�GHDO�RI�WLPH�WR�DFFRPSOLVK�PDMRU�WDVNV��&RQFHUQLQJ�
WKHLU�FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ�VNLOOV��WKH�*$2�UHSRUW�FRQFOXGHG�WKDW�LW�LV�FULWLFDO�
IRU�&,2V� WR�HPSOR\� WKHVH�DELOLWLHV� WR� IRUP�DOOLDQFHV�DQG�EXLOG� IULHQGVKLSV�ZLWK�H[WHUQDO�
RUJDQL]DWLRQV�

2XU�SULRU�ZRUN�KDV�VKRZQ�WKH�LPSRUWDQFH�RI�FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ��ERWK�ZLWKLQ�
DQ�DJHQF\�DQG�ZLWK�LWV�H[WHUQDO�SDUWQHUV��)RU�H[DPSOH��RQH�RI�WKH�FULWLFDO�VXFFHVV�IDFWRUV�ZH�
LGHQWL¿HG�LQ�RXU�&,2�JXLGH�IRFXVHV�RQ�WKH�&,2¶V�DELOLW\�WR�HVWDEOLVK�KLV�RU�KHU�RUJDQL]DWLRQ�
DV�D�FHQWUDO�SOD\HU� LQ� WKH�HQWHUSULVH��6SHFL¿FDOO\��HIIHFWLYH�&,2¶V²DQG� WKHLU�VXSSRUWLQJ�
RUJDQL]DWLRQV²VHHN� WR� EULGJH� WKH� JDS� EHWZHHQ� WHFKQRORJ\� DQG� EXVLQHVV� E\� QHWZRUNLQJ�
LQIRUPDOO\��IRUPLQJ�DOOLDQFHV��DQG�EXLOGLQJ�IULHQGVKLSV�WKDW�KHOS�HQVXUH�VXSSRUW�IRU�LQIRU�
PDWLRQ�DQG�WHFKQRORJ\�PDQDJHPHQW��,Q�DGGLWLRQ��HDUOLHU�WKLV�\HDU�ZH�UHSRUWHG�WKDW�WR�EH�
D�KLJK�SHUIRUPLQJ�RUJDQL]DWLRQ��D�IHGHUDO�DJHQF\�PXVW�HIIHFWLYHO\�PDQDJH�DQG�LQÀXHQFH�
UHODWLRQVKLSV�ZLWK�RUJDQL]DWLRQV�RXWVLGH�RI�LWV�GLUHFW�FRQWURO���S�����

&RQFHUQLQJ�WKH�PDQDJHPHQW�RI�FKDQJH��WKH�*$2�UHSRUW��������IRXQG�VL[�&,2V��IURP�WKH�
SULYDWH�VHFWRU��ZKR�VDLG�WKDW�GHDOLQJ�ZLWK�JRYHUQPHQW�FXOWXUH�DQG�EXUHDXFUDF\�ZDV�D�PD�
MRU�FKDOOHQJH�DQG�WKDW�WKH\�KDG�WR�PDUVKDO�UHVRXUFHV�WR�RYHUFRPH�UHVLVWDQFH��$�VXEVHTXHQW�
UHSRUW�E\�/HZLV��������FRPSDULQJ�SROLWLFDO�DQG�FDUHHU�IHGHUDO�PDQDJHUV��WKLV�FRQFHUQHG�
DOO�PDQDJHUV��QRW�MXVW�&,2V��IRXQG�WKDW�FDUHHU�PDQDJHUV�ZHUH�PRUH�VXFFHVVIXO�EDVHG�RQ�
WKH�%XVK�DGPLQLVWUDWLRQ¶V�3URJUDP�$VVHVVPHQW�5DWLQJ�7RROV��$�)HGHUDO�&RPSXWHU�:HHN
DQDO\VLV�IRXQG�WKDW�RQO\����RXW�RI����&,2V�LQ�RI¿FH�LQ������UHPDLQHG�LQ�RI¿FH�LQ�1RYHPEHU�
RI�������/XQQ���������7KH�PRVW�FRPPRQ�UHDVRQV�IRU�OHDYLQJ�WKH�MRE�ZHUH�WR�REWDLQ�EHWWHU�
SD\�������DQG�D�FKDQJH�LQ�DGPLQLVWUDWLRQ���������

7KH�)HGHUDO�&RPSXWHU�:HHN�PDJD]LQH��+DVVRQ��������FRQGXFWHG�D�VXUYH\�WKDW�REWDLQHG�
UHVSRQVHV�IURP�����&,2V�FRQFHUQLQJ�WKH�FDUHHU�YV��SROLWLFDO�LVVXH�DQG�IRXQG�VLPLODU�UHVXOWV��
7ZR�WKLUGV�RI�WKH�&,2V�DJUHHG�WKDW�WKH�SROLWLFDO�DSSRLQWHH�ZRXOG�KDYH�EHWWHU�DFFHVV�DQG�RQH�
WKLUG�DJUHHG�WKDW�WKH\�ZRXOG�EH�DEOH�WR�UDLVH�WKH�SUR¿OH�RI�WKH�,7�GHSDUWPHQW��2QH�IRUPHU�
&,2�DUJXHG�WKDW�WKH�SROLWLFDO�DSSRLQWHH�FRXOG�EH�PRUH�DJJUHVVLYH�ZKLOH�WKH�FDUHHU�DGPLQ�
LVWUDWRU�³KDG�WR�¿QG�D�FKDPSLRQ´�WR�SXVK�SURMHFWV�WKURXJK�WKH�OHJLVODWXUH��+RZHYHU��WZR�
WKLUGV�DOVR�WKRXJKW�WKDW�WKH�FDUHHU�&,2�ZRXOG�KDYH�D�ELJJHU�LPSDFW�EHFDXVH�RI�WKH�ORQJHU�
WHQXUH��,Q�������WKHUH�ZDV�D�QXPEHU�RI�SURPLQHQW�&,2V�ZKR�OHIW�KLJK�SUR¿OH�SXEOLF�SRVL�
WLRQV��LQFOXGLQJ�WKH�WRS�,7�RI¿FHUV�RI�WKH�VWDWHV�RI�9LUJLQLD�DQG�)ORULGD��7RZQV���������,W�LV�
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VDIH�WR�VD\�WKDW�LQ�RUGHU�WR�EH�HIIHFWLYH��UHJDUGOHVV�RI�ZKHWKHU�WKH\�DUH�SROLWLFDO�DSSRLQWHHV�RU�
FDUHHU�DGPLQLVWUDWRUV��SHRSOH�LQ�WKHVH�SRVLWLRQV�ZLOO�QHHG�WR�H[HUFLVH�HIIHFWLYH�SROLWLFDO�VNLOOV��
3HOHG��������SUHVHQWV�WZR�FDVH�VWXGLHV�LQYROYLQJ�LQIRUPDWLRQ�WHFKQRORJ\�OHDGHUV�LQ�,VUDHO��
,Q�RQH�FDVH��D�SUHVWLJLRXV�VFLHQWLVW�ZLWK�RXWVWDQGLQJ�WHFKQLFDO�VNLOOV�ZDV�FDOOHG�LQ�WR�VROYH�
WUDQVSRUWDWLRQ�SUREOHPV�E\� HPSOR\LQJ� FRPSXWLQJ� WHFKQRORJ\��7KLV� WHFKQRORJLVW� YLHZHG�
KLV�MRE�LQ�WHFKQLFDO�WHUPV�DQG�DWWHPSWHG�WR�GHYHORS�D�SURMHFW�ZLWKRXW�FRPPXQLFDWLQJ�ZLWK�
DQG�EXLOGLQJ�VXSSRUW� IURP�RWKHU�NH\�DFWRUV��+H�UHIXVHG� WR�VKDUH� LQIRUPDWLRQ�ZLWK�RWKHU�
GHSDUWPHQWV�ZRUNLQJ�RQ�UHODWHG�SURMHFWV�DQG�FRQVHTXHQWO\�HQFRXQWHUHG�UHVLVWDQFH�OHDGLQJ�
WR�KLV�UHVLJQDWLRQ�DQG�WKH�HQG�RI�WKH�SURMHFW��+LV�IDLOXUH�ZDV�ODUJHO\�GXH�WR�GH¿FLHQFLHV�LQ�
FRPPXQLFDWLRQ�DQG�ODFN�RI�NQRZOHGJH�RI�RUJDQL]DWLRQDO�SROLWLFV�VXFK�DV�WKH�QHHG�WR�REWDLQ�
VXSSRUW�IURP�RWKHUV�LQ�RUGHU�WR�GHYHORS�D�SURMHFW��3HOHG�SURYLGHV�D�VHFRQG�FDVH�VWXG\�LQ�ZKLFK�
D�OHDGHU�ZLWKRXW�DQ\�PDMRU�WHFKQLFDO�VNLOOV�ZDV�DEOH�WR�VROYH�VHULRXV�SUREOHPV�RI�EXLOGLQJ�
D�ODQG�UHJLVWU\�GDWDEDVH��+H�XVHG�D�WUDLQLQJ�V\VWHP�WR�GHYHORS�D�FRUH�RI�XVHUV�DQG�SHRSOH�
FRPPLWWHG�WR�WKH�QHZ�GDWDEDVH�DQG�QHJRWLDWHG�ZLWK�XQLRQV�DERXW�ZDJH�GHPDQGV�IRU�XVLQJ�
WKH�QHZ�V\VWHP��7KLV�OHDGHU�YLHZHG�KLV�SURMHFW�LQ�SROLWLFDO�WHUPV�IURP�WKH�YHU\�EHJLQQLQJ�DQG�
WKLV�DSSURDFK�KHOSHG�KLP�WR�DFKLHYH�VXFFHVV��7KH�LPSRUWDQFH�RI�SROLWLFDO�VNLOOV�LQ�PDQDJLQJ�
H�JRYHUQPHQW�KDV�EHHQ�FRQ¿UPHG�E\�D�VWXG\�E\�&RUELWW��������RI�WKH�HLJKW�IDFWRUV�DVVRFLDWHG�
ZLWK�WKH�IDLOXUH�RI�H�JRYHUQPHQW�SURMHFWV²RQO\�RQH�RI�WKHVH�FRQFHUQHG�WHFKQLFDO�SUREOHPV��
7KH�RWKHUV�LQFOXGHG�WKH�DEVHQFH�RI�D�FKDPSLRQ�RI�FKDQJH��ODFN�RI�PDQDJHULDO�VXSSRUW�DQG�
DWWHQWLRQ��SRRU�DWWLWXGHV�WRZDUG�WKH�,7�GHSDUWPHQW��ODFN�RI�HGXFDWLRQ�DQG�WUDLQLQJ��DQG�D�
GLVFUHSDQF\�EHWZHHQ�,7�VWDII�DQG�WKH�HQG�XVHUV�RI�WKH�V\VWHP��,�DP�QRW�VD\LQJ�WKDW�,7�VNLOOV�
DUH�QRW�LPSRUWDQW��,QGHHG��LQ�WKH�QXPHURXV�VPDOO�JRYHUQPHQWV�WKDW�KDYH�RQO\�D�WLQ\�QXPEHU�
RI�VWDII��WKH\�FDQQRW�DIIRUG�WR�KLUH�D�QRQWHFKQLFDO�,7�PDQDJHU��1HYHUWKHOHVV��HYHQ�LQ�WKHVH�
VPDOO�RUJDQL]DWLRQV��SROLWLFDO�VNLOOV�DUH�DOVR�DQ�HVVHQWLDO�FRPSRQHQW�WR�,7�OHDGHUVKLS����

3ROLWLFV DQG WKH 3XUFKDVLQJ 3URFHVV

$V�ZH�VDZ�LQ�WKH�&DOLIRUQLD�'2,7�FDVH��WKH�IDLOXUH�RI�D�ODUJH�,7�V\VWHP�FDQ�RIWHQ�HPEURLO�
DQ�RUJDQL]DWLRQ�LQ�SROLWLFV��DQG�LW�LV�FUXFLDO�WKDW�JHQHUDOLVW�PDQDJHUV�WDNH�PHDVXUHV�WR�DYRLG�
VXFK�GLVDVWHUV��$Q�XQGHUO\LQJ�DVVXPSWLRQ�RI�WKH�FXUUHQW�LQIRUPDWLRQ�UHVRXUFHV�PDQDJHPHQW�
WKHRU\�LV�WKDW�DQ�RUJDQL]DWLRQ¶V�LQIRUPDWLRQ�V\VWHP�VKRXOG�EH�DOLJQHG�ZLWK�LWV�EXVLQHVV�JRDOV��
$�UHODWHG�DVVXPSWLRQ�LV�WKDW�JHQHUDOLVW�PDQDJHUV�PXVW�EH�LQYROYHG�LQ�SURFXUHPHQW�DQG�RWKHU�
LPSRUWDQW�GHFLVLRQV��7KH\�QHHG�WR�VSHFLI\�ZKDW�JRDOV�DQG�IXQFWLRQV�VKRXOG�EH�DFKLHYHG�E\�
SXUFKDVLQJ�QHZ�VRIWZDUH�DQG�KDUGZDUH��6DQGOLQ��������S������DUJXHV�WKDW�PDQDJHUV�QHHG�WR�
EH�RQ�JXDUG�IRU�³WHFKQRORJLFDO�LQIDWXDWLRQ�´�7KH�DXWKRU�SRLQWV�RXW�WKDW�JHQHUDOLVW�PDQDJHUV�
ZRXOG�QHYHU�OHW�WKH�WUDQVSRUWDWLRQ�GHSDUWPHQWV�EX\�D�OLQH�RI�H[SHQVLYH�FDUV��EXW�WKH\�RIWHQ�
DOORZ�HTXLYDOHQW�SXUFKDVHV�LQ�WKH�,7�DUHD���

7KH�IDLOXUH�RI�H[SHQVLYH�QHZ�FRPSXWHU�V\VWHPV�LV�OLNHO\�WR�H[SRVH�JRYHUQPHQWDO�PDQDJHUV�
WR�SROLWLFDO�DWWDFNV��(YHQ�LI�NQRZOHGJH�RI�WKH�IDLOXUH�UHPDLQV�LQWHUQDO��XQVXFFHVVIXO�V\VWHPV�
FDQ�XQGHUPLQH�FHQWUDO�PDQDJHPHQW��,7��DQG�RWKHU�GHSDUWPHQWV�LQYROYHG��7KH�SUREOHP�RIWHQ�
EHJLQV�ZLWK�WKH�IDLOXUH�RI�WKH�LQWHUQDO�PDQDJHPHQW�RI�WKH�SURMHFWV��)RU�H[DPSOH��WKH�)HGHUDO�
5HWLUHPHQW�7KULIW�,QYHVWPHQW�%RDUG�¿UHG�DQG�VXHG�LWV�FRQWUDFWRU��$PHULFDQ�0DQDJHPHQW�
6\VWHPV��$06��RI�)DLUID[��9LUJLQLD��)ULHO���������IRU�EUHDFK�RI�FRQWUDFW��7KH�FRQWUDFWRU�
GHIHQGHG�LWVHOI�E\�VWDWLQJ�WKDW�WKH�ERDUG�KDG�QRW�GHWHUPLQHG�V\VWHP�QHHGV�HYHQ���\HDUV�DIWHU�
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WKH�EHJLQQLQJ�RI�WKH�FRQWUDFW��)ULHO���������7KH�GHWHUPLQDWLRQ�RI�V\VWHP�QHHGV�LV�SULPDULO\�
D�PDQDJHULDO�LVVXH��7KH�SHUYDVLYHQHVV�RI�FRQWUDFW�IDLOXUHV�KDV�OHG�WR�ZKDW�VRPH�UHIHU�WR�DV�D�
³FRQWUDFW�FULVLV´��'L]DUG��������ZLWK�SROLWLFDO�FRQVHTXHQFHV��³7KDQNV�WR�QHZ�SURMHFW�PDQ�
DJHPHQW�WHFKQLTXHV��LPSURYHG�RYHUVLJKW��HPSOR\HH�WUDLQLQJ��DQG�FRQWUDFW�FRQWUROV��VHYHUDO�
VWDWH�&,2¶V�UHSRUWHG�WKDW�SURMHFW�IDLOXUHV�DUH�GHFUHDVLQJ��%XW�WKH\�DJUHHG�WKDW�WKH�SROLWLFDO�
FRVW�RI�EXQJOHG�SURMHFWV�UHPDLQV�KLJK�>LWDOLFV�DGGHG@�´

7KH�8�6��*HQHUDO�$FFRXQWLQJ�2I¿FH��������VWXGLHG�WKH�'HSDUWPHQW�RI�'HIHQVH�6WDQGDUG�
3XUFKDVLQJ�6\VWHP�DQG�IRXQG�WKDW�����RI�WKH�XVHU�SRSXODWLRQ�VXUYH\HG�ZHUH�GLVVDWLV¿HG�
ZLWK� LWV� IXQFWLRQDOLW\�DQG�SHUIRUPDQFH�� ,I�D� IDLOHG�SURMHFW�KDV�KLJK�YLVLELOLW\�� WKHQ�RIWHQ�
H[WHUQDO�SROLWLFDO�LVVXHV�DOVR�GHYHORS��EXW�HYHQ�LI�QRW�YLVLEOH�WR�RXWVLGHUV��IDLOHG�SXUFKDVHV�
ZHDNHQ�WKH�FUHGLELOLW\�RI�,7�VWDII�DQG�WKXV�WKH�SXUFKDVLQJ�SURFHVV�LV�RQH�RI�WKH�PRVW�FULWLFDO�
DUHDV�IRU�PDQDJHUV�DQG�,7�VWDII�WR�QHJRWLDWH���

$V�HQG�XVHU�FRPSXWLQJ�KDV�JURZQ��HQG�XVHUV�KDYH�HQMR\HG�WKH�IUHHGRP�WR�LQQRYDWH�DQG�
VWURQJ�FHQWULIXJDO�IRUFHV�KDYH�UHVXOWHG��(PSOR\HHV�RIWHQ�KDYH�VWURQJ�SHUVRQDO�SUHIHUHQFHV�
DQG�IHHOLQJV�FRQFHUQLQJ�VRIWZDUH�DQG�KDUGZDUH�SXUFKDVHV��3DUW�RI� WKH�HWKRV�RI�HQG�XVHU�
FRPSXWLQJ�LV�WKH�DELOLW\�WR�PDNH�\RXU�RZQ�GHFLVLRQV�DERXW�VRIWZDUH�DQG�KDUGZDUH��$OORZLQJ�
HDFK�HQG�XVHU��RU�HQG�XVHU�GHSDUWPHQW��WR�PDNH�GHFLVLRQV�DERXW�VRIWZDUH�LV�OLNHO\�WR�OHDG�
WR�PXOWLSOH�KDUGZDUH�DQG�VRIWZDUH�SODWIRUPV���

$�SRWHQWLDOO\�PDMRU�VRXUFH�RI�SROLWLFV�LV�GHYHORSLQJ�GXH�WR�WKH�FRQÀLFW�EHWZHHQ�RSHQ�VRXUFH�
VRIWZDUH�DQG�SURSULHWDU\�VRIWZDUH�SDFNDJHV�VXFK�DV�WKRVH�RI�0LFURVRIW��5HFHQWO\��WKH�&,2�RI�
WKH�VWDWH�RI�0DVVDFKXVHWWV�LVVXHG�D�SROLF\�WKDW�RQO\�RSHQ�VRXUFH�VRIWZDUH�ZRXOG�EH�XVHG�DQG�
WKDW�SURSULHWDU\�VRIWZDUH�ZRXOG�EH�SKDVHG�RXW�E\�������7RZQV���������2WKHU�VWDWH�DJHQFLHV�
�H�J���VHFUHWDU\�RI�VWDWH��TXHVWLRQHG�WKH�DXWKRULW\�RI�WKH�&,2�WR�PDQGDWH�VXFK�SROLFLHV�IRU�
RWKHU�DJHQFLHV��DQG�WKH�VWDWH�OHJLVODWXUH�FRQVLGHUHG�D�ELOO�WKDW�ZRXOG�VHW�XS�D�VWDWH�WDVN�IRUFH�
WKDW�ZRXOG�KDYH�WR�DSSURYH�VXFK�PDQGDWHV��7RZQV���0LFURVRIW�DWWDFNHG�WKH�RSHQ�VRXUFH�
SROLF\�ODEHOLQJ�LW�DV�GLVFULPLQDWRU\��7KH�0DVVDFKXVHWWV�&,2�ODWHU�UHVLJQHG�WKRXJK�WKH�VWDWH�
PDLQWDLQHG�WKDW�LW�ZRXOG�FRQWLQXH�LWV�PRYHPHQW�WRZDUG�WKH�RSHQ�VRXUFH�UHTXLUHPHQW��%XW�
WHU¿HOG���������7KH�PRYHPHQW�WR�HVWDEOLVK�HQWHUSULVH�ZLGH�VWDQGDUGV�DV�ZHOO�DV�WKH�PRYH�
WR�RSHQ�VRXUFH�VRIWZDUH�SURPLVHV� WR�PDNH� WKH� MREV�RI� WKRVH� LQYROYHG� LQ�HVWDEOLVKLQJ�,7�
VWDQGDUGV�SROLWLFDOO\�VHQVLWLYH�LQ�WKH�IXWXUH�

7KHUH�DUH�RWKHU�WUDGH�RIIV�EHWZHHQ�DOORZLQJ�HDFK�GHSDUWPHQW�WR�XVH�LWV�SUHIHUUHG�VRIWZDUH�
DQG�KDUGZDUH�YV��FHQWUDOL]DWLRQ��0XOWLSOH�SODWIRUPV�FRPSOLFDWH�WUDLQLQJ��EDFNXS��DQG�PDLQ�
WHQDQFH��WRR��7KH�H[LVWHQFH�RI�³SODWIRUP�]HDORWV´�LV�QRW�XQXVXDO�DQG�FDQ�OHDG�WR�FRQÀLFW�
�+D\HV���������,Q�P\�H[SHULHQFH��WKHVH�SUREOHPV�ZLWK�PXOWLSOH�SODWIRUPV�KDYH�OHG�FHUWDLQ�
PDQDJHUV�WRZDUG�HVWDEOLVKLQJ�D�VLQJOH�SODWIRUP�DQG�DOVR�FHQWUDOL]HG�FRQWURO�RYHU�KDUGZDUH�
DQG�VRIWZDUH�DFTXLVLWLRQV��%DUUHWW�DQG�*UHHQH��������PDNH�WKH�SRLQW�WKDW�OHDGHUV�QHHG�WR�
FRQYLQFH�WKH�HQG�XVHUV�RI� WKH�VWURQJ�DGYDQWDJHV�DQG�UDWLRQDOH�IRU� WKH�VWDQGDUGL]DWLRQ�RI�
KDUGZDUH�DQG�VRIWZDUH��,I�WKH\�IDLO�WR�WDNH�WKLV�VWHS��WKH\�DUH�OLNHO\�WR�HQFRXQWHU�GLUHFWO\�RU�
LQGLUHFWO\�SDVVLYH�UHVLVWDQFH�WR�WKHLU�SROLFLHV��,Q�VRPH�FDVHV��IRUPDO�FRQWURO�RI�,7�SXUFKDVHV�
E\�WKH�,7�GHSDUWPHQW�LV�LPSRVVLEOH�LI�WKH�IXQGLQJ�VRXUFH�IRU�KDUGZDUH�DQG�VRIWZDUH�LV�IURP�
DQRWKHU�OHYHO�RI�JRYHUQPHQW��H�J���VWDWH�RU�IHGHUDO�IXQGLQJ���5HJDUGOHVV�RI�ZKDW�DSSURDFK�LV�
WDNHQ��LQIRUPDWLRQ�PDQDJHPHQW�DQG�JHQHUDOLVW�DGPLQLVWUDWRUV�QHHG�WR�SURYLGH�WKH�FHQWULSHWDO�
IRUFH�QHHGHG�WR�LQWHJUDWH�LQIRUPDWLRQ�PDQDJHPHQW�LQ�SXEOLF�RUJDQL]DWLRQV��,I�WKH\�GR�QRW�
GR�LW��QR�RQH�HOVH�ZLOO��+RZHYHU��WKLV�LQWHJUDWLQJ�UROH�RIWHQ�UXQV�LQWR�VWLII�UHVLVWDQFH�DQG�LW�
UHTXLUHV�WKDW�WKH�PDQDJHU�XVH�SRZHUV�RI�SHUVXDVLRQ��QHJRWLDWLRQ��EDUJDLQLQJ��DQG�VRPHWLPHV�
DXWKRULW\�DQG�WKUHDWV����
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0DQ\�JHQHUDOLVW�PDQDJHUV�PD\�ZDQW�WR�HVWDEOLVK�VWDQGDUG�SROLFLHV�WKDW�LQÀXHQFH�WKH�SXUFKDV�
LQJ�FKRLFHV�RI�GHSDUWPHQWV��VXFK�DV�WKH�IROORZLQJ���D��6RPH�JRYHUQPHQWV�WDNH�D�SRVLWLRQ�
WKDW�GDWD�SURFHVVLQJ�IXQFWLRQV�VKRXOG�EH�SULYDWL]HG�DV�PXFK�DV�SRVVLEOH���E��PDQ\�JRYHUQ�
PHQWV�KDYH�LQVWLWXWHG�RQOLQH�SXUFKDVLQJ�DQG�IRUPV�RI�SXUFKDVLQJ�SRROV�WKDW�GHSDUWPHQWV�
PD\�EH�UHTXLUHG�WR�DGKHUH�WR��DQG��F��VRPH�JRYHUQPHQWV�DUH�HVWDEOLVKLQJ�VSHFLDO�DUUDQJH�
PHQWV�ZLWK�D�VPDOO�QXPEHU�RI�FRPSXWHU�YHQGRUV�ZLWK�WKH�LGHD�RI�DFKLHYLQJ�DGYDQWDJHRXV�
SULFLQJ�DUUDQJHPHQWV��%RWK�WKH�IHGHUDO�DQG�PDQ\�VWDWH�JRYHUQPHQWV�KDYH�EHHQ�UHYDPSLQJ�
WKH�SXUFKDVLQJ�SURFHVV�ZLWK�PRUH�HPSKDVLV�RQ�VSHHG�DQG�HPSKDVL]LQJ�YDOXH�UDWKHU�WKDQ�
ORZHVW�FRVW��5RFKHOHDX���������.RVW��������EHOLHYHV�WKDW�WKH�&,2�DQG�&(2�QHHG�WR�WDNH�
FKDUJH�RI� WKH�SXUFKDVLQJ�SURFHVV� LI� WKH\� DUH� WR� DFKLHYH�JRDOV� VXFK� DV� SULYDWL]DWLRQ� DQG�
³YDOXH�SXUFKDVLQJ´��³)RU�H[DPSOH��D�SROLF\�DGYRFDWLQJ�SULYDWL]DWLRQ�LV�GRRPHG�XQOHVV�WKH�
SXUFKDVLQJ�SURFHVV�DOORZV�SULYDWL]DWLRQ�WR�RFFXU����$Q�LQWUDQVLJHQW�SXUFKDVLQJ�GLUHFWRU�FDQ�
RIWHQ�GR�PRUH�WR�WKZDUW�WKH�GLUHFWLRQ�RI�WKH�DGPLQLVWUDWLRQ�WKDQ�D�SROLF\�PDNHU�IURP�WKH�
RSSRVLWH�SROLWLFDO�SDUW\´��S������

$W�WKH�IHGHUDO�OHYHO��6WUDVVPDQQ��������LPSOHPHQWHG�D�FRUSRUDWH�LQIRUPDWLRQ�PDQDJHPHQW�
�&,0��LQLWLDWLYH�WKDW�ZDV�DLPHG�DW�VWUHDPOLQLQJ�WKH�PLOLWDU\¶V�LQIRUPDWLRQ�V\VWHP�SXUFKDVHV�
VXFK�DV�WKH�XVH�RI�WKH�VDPH�V\VWHPV�DFURVV�WKH�GLIIHUHQW�VHUYLFHV��6WUDVVPDQQ�HQXQFLDWHG�WKH�
IROORZLQJ�SULQFLSOH�WKDW�WKH�WHFKQLFLDQV�ZHUH�H[SHFWHG�WR�IROORZ��(QKDQFH�H[LVWLQJ�LQIRUPD�
WLRQ�V\VWHPV�UDWKHU�WKDQ�³RSW�IRU�QHZ�V\VWHPV�GHYHORSPHQW�DV�WKH�SUHIHUUHG�FKRLFH´��S�������
,Q�RQH�FDVH��WKLV�&,0�DSSURDFK�NLOOHG�DQ������PLOOLRQ�$LU�)RUFH�V\VWHP�DQG�UHSODFHG�LW�ZLWK�
D�VLPLODU�RQH�WKDW�ZDV�XVHG�E\�WKH�$UP\��&DOGZHOO���������7KH�$LU�)RUFH�KDG�DOUHDG\�VSHQW�
����PLOOLRQ�RQ�WKHLU�V\VWHP�DQG�UHVLVWHG�WKH�PRYH��2EVHUYHUV�RI�WKH�SURFHVV�QRWHG�WKDW�LW�ZDV�
D�³WXUI�LVVXH´�DQG�D�*$2�UHSRUW�FRQFOXGHG�WKDW�&,0�UHTXLUHG�FHQWUDOL]DWLRQ�DQG�D�FXOWXUDO�
FKDQJH�WKDW�ZHUH�GLI¿FXOW�IRU�WKH�GHIHQVH�GHSDUWPHQW��&DOGZHOO��SS�����������

7KH�DFTXLVLWLRQ�DQG�LPSOHPHQWDWLRQ�RI�QHZ�V\VWHPV�RIWHQ�HQJHQGHU�UHVLVWDQFH��2QH�RI�WKH�
EDVLF�SULQFLSOHV�RI�SODQQLQJ�IRU�QHZ�FRPSXWHU�V\VWHPV�LV�WR�LQYROYH�WKH�SHRSOH�ZKR�ZLOO�EH�
XVLQJ�WKH�V\VWHP�LQ�LWV�GHVLJQ��WHVWLQJ��DQG�LPSOHPHQWDWLRQ�SKDVHV��,QGHHG��WKHUH�DUH�HQWLUH�
ERRNV�ZULWWHQ�FRQFHUQLQJ�WKH�SULQFLSOHV�RI�SDUWLFLSDWRU\�GHVLJQ��.HOOR���������$Q�DSSDUHQW�
H[DPSOH�RI�XVHU�UHVLVWDQFH�RFFXUUHG�LQ�&KLFDJR�ZKHQ�D�QHZ�FRPSXWHU�V\VWHP�ZDV�LQWURGXFHG�
WR�VSHHG�WKH�EXLOGLQJ�SHUPLW�SURFHVV��$IWHU�WKH�V\VWHP�ZDV�LPSOHPHQWHG��OHQJWK\�GHOD\V�
GUHZ�ZLGHVSUHDG�FULWLFLVP��:DVKEXUQ��������DQG�WKH�GHOD\V�FDXVHG�D�ERWWOHQHFN�GXULQJ�D�
WLPH�RI�ERRPLQJ�FRQVWUXFWLRQ��7KH�QHZ�V\VWHP�WUDFNHG�SHUPLW�DSSOLFDWLRQV�DQG�DOORZHG�
WKH�VFDQQLQJ�RI�SOXPELQJ��HOHFWULFDO��DQG�RWKHU�SODQV�VR� WKDW� WKH�SODQV�FRXOG�EH�YLHZHG�
VLPXOWDQHRXVO\�RQ�VHYHUDO�VFUHHQV��7KHUH�ZHUH�VRPH�WHFKQLFDO�SUREOHPV�DFNQRZOHGJHG�E\�
FLW\�RI¿FLDOV��)RU�H[DPSOH��VRPH�VWDII�KDG�WURXEOH�VHHLQJ�SODQ�GHWDLOV�RQ�WKHLU�VFUHHQV�DQG�
RQ�WKH�VSRW�FRUUHFWLRQV�ZHUH�QRW�SRVVLEOH�GXH�WR�WKH�IDFW�WKDW�DSSOLFDQWV�ZHUH�QRW�SUHVHQW�
ZKHQ�UHYLHZV�ZHUH�GRQH��+RZHYHU��RI¿FLDOV�DUJXH�WKDW�PDQ\�RI�WKH�FRPSODLQWV�ZHUH�GXH�
WR�WKH�IDFW�WKDW�WKH�V\VWHP�KDG�FKDQJHG�WKH�SURFHVV�RI�KDQGOLQJ�SHUPLWV��3HUPLWV�DUH�QRZ�
GRQH�RQ�D�¿UVW�LQ�¿UVW�RXW�EDVLV�FRPSDUHG�WR�WKH�SUHYLRXV�VLWXDWLRQ�ZKHUH�H[SHGLWHUV�XVHG�
WR�³EXWW�LQWR�OLQH�´�DQG��FRQVHTXHQWO\��WKH\�IHDUHG�ORVV�RI�LQÀXHQFH�XQGHU�WKH�QHZ�V\VWHP�
�:DVKEXUQ���7KH�FRQWHQWLRQ�ZDV�WKDW�WKH�H[SHGLWHUV�GHOLEHUDWHO\�VSUHDG�IDOVH�UXPRUV�DERXW�
H[WHQVLYH�GHOD\V�LQ�DQ�DWWHPSW�WR�³WRUSHGR�WKH�QHZ�V\VWHP�´��

7KH�GHVLUH�WR�VWDQGDUGL]H�FDQ�FUHDWH�SROLWLFDO�UHVLVWDQFH��)RU�H[DPSOH��YHQGRUV�ZKR�WDUJHW�
WKHLU� SURGXFWV� WR�PXQLFLSDO� JRYHUQPHQWV� EHJLQ�ZLWK� D� EDVLF� JHQHUDO� OHGJHU� DQG�¿QDQFH�
SURGXFW�DQG�WKHQ�H[SDQG�WR�GHYHORS�PRGXOHV�IRU�RWKHU�IXQFWLRQV�VXFK�DV�WKH�SHUPLW�DQG�
RWKHU�SURFHVVHV��0DQDJHUV�VHH�DGYDQWDJHV�WR�XVLQJ�WKH�VDPH�YHQGRU�IRU�DOO�RI�WKHLU�GLIIHUHQW�
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PRGXOHV�VXFK�DV�HQVXULQJ�LQWHURSHUDELOLW\�DPRQJ�WKHP�DV�ZHOO�DV�JDLQLQJ�IDYRUDEOH�¿QDQFLDO�
WHUPV��+RZHYHU��LQ�WKLV�DXWKRU¶V�H[SHULHQFH��YHQGRUV�ZKR�KDYH�VWURQJ�¿QDQFLDO�PRGXOHV�
RIWHQ�DUH�ZHDN�LQ�RWKHU�DUHDV�DQG�WKXV�WKH�GHVLUH�WR�VWDQGDUGL]H�RQ�RQH�YHQGRU¶V�VRIWZDUH�FDQ�
OHDG�WR�SUREOHPV�ZLWK�HQG�XVHUV�ZKR�GR�QRW�OLNH�WKHVH�RWKHU�PRGXOHV�RI�WKH�YHQGRU��,Q�VXFK�
FDVHV��LW�LV�FOHDU�WKDW�JHQHUDOLVW�DQG�LQIRUPDWLRQ�V\VWHP�PDQDJHUV�ZLOO�KDYH�WR�EH�VHQVLWLYH�
WR�RUJDQL]DWLRQDO�SROLWLFV�DQG�HLWKHU�DFFHSW�WKH�QHHG�IRU�GLYHUVLW\�LQ�YHQGRUV�RU�HPSOR\�WKHLU�
SHUVRQDO�DQG�SROLWLFDO�UHVRXUFHV�WR�DFKLHYH�FKDQJH���

&RPSXWLQJ� 6KDULQJ ,QIRUPDWLRQ� DQG WKH 3ROLWLFV RI
,QWHUGHSDUWPHQWDO 5HODWLRQV

,Q�DGGLWLRQ�WR�SXUFKDVLQJ�LVVXHV��WKHUH�DUH�PDQ\�RWKHU�LQWHUGHSDUWPHQWDO�LVVXHV�WKDW�QHHG�WR�
EH�GHDOW�ZLWK�E\�&,2V�DQG�JHQHUDOLVW�PDQDJHUV�LQ�RUGHU�WR�HVWDEOLVK�DQ�HIIHFWLYH�LQIRUPDWLRQ�
V\VWHP��)RU�H[DPSOH��FRPSXWLQJ�FUHDWHV�WKH�SRVVLELOLW\�RI�IUHH�DQG�HDV\�H[FKDQJH�RI�LQIRUPD�
WLRQ�DPRQJ�JRYHUQPHQWDO�RUJDQL]DWLRQV��+RZHYHU��LQIRUPDWLRQ�LV�SRZHU�DQG�RUJDQL]DWLRQV�
WHQG�WR�EH�VHQVLWLYH�DERXW�JLYLQJ�RXW�LQIRUPDWLRQ�WR�RXWVLGHUV��HVSHFLDOO\�LI�LW�UHÀHFWV�RQ�WKH�
TXDOLW\�RI�WKH�RUJDQL]DWLRQ¶V�RSHUDWLRQV��0DQ\�DJHQFLHV�SUHIHU�WR�PDLQWDLQ�DXWRQRP\�RYHU�
WKHLU�GDWD��)RU�H[DPSOH��WKH�DXWKRU�ZRUNHG�RQ�D�SURMHFW�ZLWK�WKH�MRE�WUDLQLQJ�DJHQF\�RI�D�
VWDWH�DJHQF\�WKDW�ZDV�WR�HPSOR\�GDWDEDVHV�GUDZQ�IURP�VHYHUDO�VWDWH�DJHQFLHV�WR�HYDOXDWH�
WKH�VWDWH¶V�MRE�WUDLQLQJ�SURJUDPV��+RZHYHU��GHVSLWH�REWDLQLQJ�YHUEDO�DJUHHPHQWV�IURP�WKH�
WRS�PDQDJHUV�RI�WKH�DJHQF\��WKH�ORZHU�OHYHO�SURJUDPPLQJ�VWDII�GHOD\HG�WKH�VKDULQJ�RI�GDWD�
IRU�PRQWKV��,W�EHFDPH�FOHDU�WKDW�WKH\�VDZ�RXU�UHTXHVWV�DV�DQ�DGGLWLRQDO�EXUGHQ�RQ�WKHP�WKDW�
ZRXOG�PDNH�WKHLU�MRE�PRUH�GLI¿FXOW�LI�VXFK�UHTXHVWV�ZHUH�WR�EHFRPH�URXWLQL]HG���

%XLOGLQJ�H�FRPPHUFH�V\VWHPV�XVXDOO\�UHTXLUHV�WKH�FRRSHUDWLRQ�DQG�VKDULQJ�RI�LQIRUPDWLRQ�
DPRQJ�D�QXPEHU�RI�GLIIHUHQW�GHSDUWPHQWV��&RUELWW��������S�������FRQGXFWHG�D�FDVH�VWXG\�
RI�DQ�RUJDQL]DWLRQ�WKDW�GHYHORSHG�DQ�H�FRPPHUFH�V\VWHP�DQG�IRXQG�WKDW�WKHUH�ZHUH�³LP�
SRUWDQW�SROLWLFDO�DQG�LQWHUHVW�GLIIHUHQFHV´�DPRQJ�WKH�GHSDUWPHQWV�DV�ZHOO�DV�³GLIIHUHQFHV�
LQ�SHUFHSWLRQV´�WKDW�FDXVHG�SUREOHPV��,Q�SDUWLFXODU��&RUELWW�IRXQG�FRPSHWLWLRQ�EHWZHHQ�WKH�
GDWD�GLYLVLRQ�DQG�WKH�H�FRPPHUFH�JURXS�DERXW�ZKDW�QHHGHG�WR�EH�GRQH�DQG�ZKR�VKRXOG�
H[HUW�OHDGHUVKLS�RYHU�LW��&RUELWW��S�������FRQFOXGHV�WKDW�SRZHU�LV�D�³YHU\�VXEVWDQWLDO�LVVXH�
DIIHFWLQJ�LPSOHPHQWDWLRQ�VXFFHVV�´��

6RPH�QHZ�WHFKQRORJLHV�VXFK�DV�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV��*,6V��DUH�IRUFLQJ�FKDQJHV�
LQ� FRPSXWLQJ� VWUXFWXUHV� DQG� SURFHGXUHV� DPRQJ� GHSDUWPHQWV�� *HQHUDOLVW� PDQDJHUV�PD\�
QHHG�WR�DFW�WR�HQVXUH�WKDW�DSSURSULDWH�QHZ�VWUXFWXUHV�DUH�HVWDEOLVKHG��)RU�H[DPSOH��DOWKRXJK�
PDQ\�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV�DUH�LQLWLDWHG�E\�D�VLQJOH�GHSDUWPHQW��WKH�V\VWHPV�DUH�
H[SHQVLYH�DQG�WKH�VRIWZDUH�LV�UHOHYDQW�WR�PDQ\�GLIIHUHQW�GHSDUWPHQWV��:KHQ�.DQVDV�&LW\�
GHFLGHG�WR�EXLOG�D�*,6��0XUSK\���������WKH\�IRXQG�LW�QHFHVVDU\�WR�IRUP�D�*,6�FRPPLWWHH�
�PDGH�XS�RI�UHSUHVHQWDWLYHV�RI�IRXU�SDUWLFLSDWLQJ�GHSDUWPHQWV²SXEOLF�ZRUNV��ZDWHU��FLW\�
GHYHORSPHQW��DQG�¿QDQFH��WR�FRQGXFW�DQ�LQWHUGHSDUWPHQWDO�QHHGV�DVVHVVPHQW�DQG�UHVROYH�
SUREOHPV� VXFK� DV� KRZ� WR� UHVROYH� FRQÀLFWV� LQ� GDWDEDVHV� DQG� KRZ� WR�PLQLPL]H� GDWDEDVH�
GHYHORSPHQW�FRVWV��$OWKRXJK�VXFK�GHYHORSPHQWV�GR�IRUFH�VWUXFWXUDO�FKDQJHV��WKHUH�LV�VWLOO�
ZLGH�ODWLWXGH�LQ�UHJDUG�WR�WKH�QDWXUH�RI�WKH�VWUXFWXUH��6KDULQJ�GDWD�FDQ�OHDG�WR�FRQÀLFW��,Q�
D�VWXG\�RI�WKH�H[FKDQJH�RI�LQIRUPDWLRQ�EHWZHHQ�PXQLFLSDO�GHSDUWPHQWV�VXFK�DV�¿UH�DQG�
SROLFH��WKLV�DXWKRU��5RFKHOHDX��������IRXQG�WKDW�D�ODUJH�SHUFHQWDJH�RI�GHSDUWPHQWV�IDLO�WR�
H[FKDQJH� LQIRUPDWLRQ�GHVSLWH�RYHUODSV� LQ� WKHLU� MRE� UHVSRQVLELOLWLHV�FRQFHUQLQJ�SUREOHPV�
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OLNH�DUVRQ�DQG�HPHUJHQFLHV��,�VWXGLHG�RQH�FLW\�ZKHUH�WKH�¿UH�GHSDUWPHQW��FOHUN¶V�RI¿FH��DQG�
EXLOGLQJ�GHSDUWPHQW�DOO�VKDUHG�LQIRUPDWLRQ�UHVSRQVLELOLW\�IRU�HQWHULQJ�LQIRUPDWLRQ�DERXW�
EXLOGLQJV��EXW�HDFK�GHSDUWPHQW�WHQGHG�WR�SRLQW�WKHLU�¿QJHU�DW�RWKHUV�ZKHQ�PLVWDNHV�LQ�WKH�
GDWD�ZHUH�GLVFRYHUHG��$�PDMRU�WDVN�RI�JHQHUDOLVW�DQG�LQIRUPDWLRQ�PDQDJHUV�LV�WR�GHDO�ZLWK�
GHSDUWPHQWDO�FRQFHUQ�ZLWK�DXWRQRP\�RYHU�WKH�GDWDEDVHV��,I�WKH\�GHIHU�WR�WKH�VWDWXV�TXR��LQ�
IRUPDWLRQ�PDQDJHPHQW�ZLOO�EH�OHVV�HIIHFWLYH��%ULQJLQJ�DERXW�WKH�FKDQJH�UHTXLUHG�WR�DFKLHYH�
LQWHJUDWLRQ�PD\�DJJUDYDWH�VXFK�FRQÀLFWV��2YHUFRPLQJ�WKHVH�REVWDFOHV�UHTXLUHV�QHJRWLDWLQJ��
SROLWLFDO��DQG�RUJDQL]DWLRQDO�VNLOOV�

7RS�PDQDJHUV�PD\�IRUFH�WKH�H[FKDQJH�RI�LQIRUPDWLRQ�YLD�FRPPDQG��+RZHYHU��HPSOR\HHV�
RIWHQ�¿QG�ZD\V�WR�UHVLVW�FKDQJH��)RU�H[DPSOH��WKH\�PD\�SURYLGH�SRRU�TXDOLW\�LQIRUPDWLRQ�
WKDW�UHQGHUV�WKH�H[FKDQJH�XVHOHVV��0DUNXV�DQG�.HLO��������SURYLGH�D�FDVH�VWXG\�RI�D�QHZ�
DQG�LPSURYHG�GHFLVLRQ�VXSSRUW�V\VWHP�GHVLJQHG�WR�KHOS�VDOHVSHUVRQV�WKDW�IDLOHG�EHFDXVH�LW�
ZRUNHG�FRXQWHU�WR�XQGHUO\LQJ�RUJDQL]DWLRQDO�LQFHQWLYHV��7KH�V\VWHP�ZDV�DLPHG�DW�SURGXFLQJ�
PRUH�DFFXUDWH�SULFH�TXRWHV��EXW�LW�KDPSHUHG�WKH�VDOHV�VWDII¶V�DELOLW\�WR�VHOO�V\VWHPV��WKHLU�
PRVW�LPSRUWDQW�JRDO��VR�WKH�QHZ�V\VWHP�ZDV�XVHG�OLWWOH���

7KH�UHODWLRQVKLS�EHWZHHQ�WHFKQRORJ\�DQG�LQGLYLGXDO�FDUHHU�DPELWLRQV�FDQ�OHDG�WR�SROLWLFDO�
DVSHFWV�RI�LQIRUPDWLRQ�PDQDJHPHQW��.QLJKWV�DQG�0XUUD\��������KDYH�FRQGXFWHG�RQH�RI�
WKH�IHZ�GHWDLOHG�VWXGLHV�RI�WKH�SROLWLFV�RI�LQIRUPDWLRQ�WHFKQRORJ\��,Q�WKHLU�FDVH�VWXG\�RI�,7�
LQ�DQ�LQVXUDQFH�FRPSDQ\��WKH\�FRQFOXGHG�WKDW�WKH�VXFFHVV�DQG�IDLOXUH�RI�WKH�V\VWHPV�ZHUH�
FORVHO\�WLHG�WR�WKH�FDUHHUV�RI�PDQJHUV��&RQVHTXHQWO\��WKHVH�PDQDJHUV�RIWHQ�DWWHPSWHG�WR�
FRQWURO�WKH�SHUFHSWLRQ�RI�WKH�VXFFHVV�RI�WKHVH�V\VWHPV�EHFDXVH�SHUFHSWLRQ�LV�UHDOLW\��.QLJKWV�
	�0XUUD\��������

7KH�VHFUHW�RI�VXFFHVV�OLHV�LQ�WKH�IDFW�WKDW�LI�HQRXJK�SHRSOH�EHOLHYH�VRPHWKLQJ�LV�D�VXFFHVV�
WKHQ�LW�UHDOO\�LV�D�VXFFHVV�����LW�ZDV�YLWDO�IRU�WKH�FRPSDQ\�DQG�IRU�PDQDJHULDO�FDUHHUV�WKDW�
WKH�SHQVLRQV�SURMHFW�ZDV�D�VXFFHVV���S�������

2QH�RI� WKH�NH\�SRLQWV�PDGH�E\�.QLJKWV�DQG�0XUUD\�������� LV� WKDW�FRPSXWLQJ�GHFLVLRQV�
EHFRPH�LQH[WULFDEO\�HQWDQJOHG�ZLWK�FDUHHU�DPELWLRQV�DQG�IHDUV�RI�LQGLYLGXDO�HPSOR\HHV�DQG�
EHFRPH�HPEURLOHG�LQ�D�YHU\�SHUVRQDO�IRUP�RI�SROLWLFV��$QRWKHU�GHWDLOHG�FDVH�VWXG\��%URZQ��
������RI�WKH�LPSOHPHQWDWLRQ�RI�D�QHZ�FRPSXWHU�V\VWHP�LQ�D�KRVSLWDO�IRXQG�WKDW�GLIIHUHQW�
JURXSV��WKH�KHPDWRORJ\�ZDUG��KHPDWRORJ\�ODERUDWRU\��DQG�LQIRUPDWLRQ�WHFKQRORJ\�WHDP��
KDG�YHU\�GLIIHUHQW�SHUVSHFWLYHV�RQ� WKH�UHDVRQ�IRU� WKH�IDLOXUH�RI�D�QHZ�FRPSXWHU�V\VWHP��
0RUHRYHU��HDFK�RI�WKH�WKUHH�JURXSV�XVHG�WKH�FRPPRQ�JRDO�RI�SDWLHQW�FDUH�WR�OHJLWLPDWH�WKHLU�
YLHZ�RI�WKH�V\VWHP��%URZQ�FRQFOXGHV�WKDW�WKH�VWXG\�VKRZV�WKDW�SDUWLFLSDQWV�ZHUH�LQÀXHQFHG�
E\�³DWWULEXWLRQDO�HJRWLVP´�LQ�ZKLFK�HDFK�SHUVRQ�DQG�JURXS�LQYROYHG�DWWULEXWHV�IDYRUDEOH�
UHVXOWV�WR�WKHLU�RZQ�HIIRUWV�DQG�XQIDYRUDEOH�UHVXOWV�WR�H[WHUQDO�IDFWRUV��6LPLODU�WR�.QLJKWV�
DQG�0XUUD\��%URZQ�FRQFOXGHV�WKDW�PDQ\�RI�WKH�DFWLRQV�DUH�WDNHQ�WR�SURWHFW�LQGLYLGXDO�DX�
WRQRP\�DQG�GLVFUHWLRQ���

*URYHU��/HGHUHU��DQG�6DEKHUZDO��������ERUURZHG�IURP�WKH�ZRUN�RI�%DUGDFK��������DQG�
.HHQ��������WR�RXWOLQH����GLIIHUHQW�³JDPHV´�WKDW�DUH�SOD\HG�E\�WKRVH�LQYROYHG�LQ�GHYHORSLQJ�
QHZ�V\VWHPV��7KH\�WHVWHG�WKHLU�IUDPHZRUN�E\�LQ�GHSWK�LQWHUYLHZV�ZLWK����,7�SURIHVVLRQDOV�
ZKR�FRQ¿UPHG�WKDW�WKHVH�JDPHV�ZHUH�SOD\HG�LQ�WKHLU�RUJDQL]DWLRQV��0RVW�RI�WKHLU�JDPHV�
LQYROYH�LQWHURUJDQL]DWLRQDO�RU�LQWHUSHUVRQDO�VWUXJJOHV�VLPLODU�WR�WKRVH�,�GLVFXVVHG�DERYH��
)RU�H[DPSOH��WKH\�GLVFXVV�KRZ�LQ�WKH�³XS�IRU�JUDEV´�JDPH��FRQWURO�RYHU�D�QHZ�,7�V\VWHP�
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LQYROYHV�VWUXJJOHV�EHWZHHQ� WKH� ,7�DQG�RWKHU�GHSDUWPHQWV��7KH\� LOOXVWUDWH�ZKDW� WKH\�FDOO�
WKH�UHSXWDWLRQDO�JDPH�ZLWK�D�VWRU\�DERXW�DQ�,7�PDQDJHU�ZKR�SURMHFWHG�³D�URXJK�H[WHULRU´�
�*URYHU��/HGHUHU��	�6DEKHUZDO��S�������LQ�RUGHU�WR�UHGXFH�GHPDQGV�RQ�WKH�,7�GHSDUWPHQW��
EXW�WKLV�DSSURDFK�OHG�WR�D�FRDOLWLRQ�DJDLQVW�KLP�DQG�WKH�,7�GHSDUWPHQW�DQG�UHVXOWHG�LQ�WKH�
HYHQWXDO�GLVPLVVDO�RI�WKH�,7�PDQDJHU�

7KH� OHVVRQ�RI� WKH� DERYH� FDVHV� LV� WKDW�� SULRU� WR� LPSOHPHQWLQJ�QHZ� V\VWHPV�� LQIRUPDWLRQ�
PDQDJHUV�QHHG�WR�DVVHVV�WKH�RUJDQL]DWLRQDO�FRQWH[W�DQG�GHWHUPLQH�KRZ�SURSRVHG�V\VWHPV�
ZLOO�EH�DIIHFWHG�E\�LQFHQWLYHV��LQIRUPDO�QRUPV��UHVLVWDQFH�WR�FKDQJH�DQG�VKDULQJ��DV�ZHOO�DV�
RWKHU�IRUPV�RI�RUJDQL]DWLRQDO�SROLWLFV��$�EURDG�VWDNHKROGHU�DQDO\VLV�QHHGV�WR�EH�GRQH��0DQ\�
RI�WKHVH�IDFWRUV�PD\�EH�DGGUHVVHG�E\�LQFOXGLQJ�HQG�XVHUV�LQ�WKH�SODQQLQJ�SURFHVV��0DQDJHUV�
ZLOO�RIWHQ�KDYH�WR�EH�LQYROYHG�LQ�H[HUWLQJ�SROLWLFDO�LQÀXHQFH�DQG�HQJDJH�V\VWHPV�RXWVLGH�WKHLU�
GLUHFW�FRQWURO�LQ�RUGHU�WR�DVVXUH�D�VXFFHVVIXO�RXWFRPH��)RU�H[DPSOH��.RVW��������GHVFULEHV�
KRZ�WKH�0LFKLJDQ�'HSDUWPHQW�RI�7UDQVSRUWDWLRQ�GHFLGHG�WR�FKDQJH�IURP�D�PDLQIUDPH�WR�
D�FOLHQW�VHUYHU�HQYLURQPHQW��DQG�WKLV�FKDQJH�HQGDQJHUHG�WKH�MREV�RI�D�GR]HQ�PDLQIUDPH�
WHFKQLFLDQV��7KH�ORJLFDO�VWHS�ZDV�WR�UHWUDLQ�WKH�PDLQIUDPH�WHFKQLFLDQV�WR�GR�WKH�QHZ�WDVNV��
EXW�WKH�FLYLO�VHUYLFH�UXOHV�DQG�UHJXODWLRQV�UHTXLUHG�WKDW�WKH�PDLQIUDPH�ZRUNHUV�EH�ODLG�RII�
DQG�QHZ�HPSOR\HHV�EH�UHFUXLWHG�WR�¿OO�WKH�FOLHQW�VHUYHU�SRVLWLRQV��7KXV��LQ�RUGHU�WR�KDYH�DQ�
HIIHFWLYH�LQIRUPDWLRQ�V\VWHP��JHQHUDOLVW�DQG�LQIRUPDWLRQ�PDQDJHUV�ZLOO�RIWHQ�KDYH�WR�VHHN�WR�
FKDQJH�UXOHV��SURFHGXUHV��DQG�VWUXFWXUHV�DQG��DW�WKH�VDPH�WLPH��DOOHYLDWH�DV�PXFK�DV�SRVVLEOH�
DQ\�SHUFHLYHG�QHJDWLYH�LPSDFWV�RI�FKDQJH��6WLOO��FKDQJH�PD\�EULQJ�LQIRUPDWLRQ�PDQDJHUV�
LQHYLWDEO\�LQWR�FRQÀLFW�ZLWK�RWKHU�GHSDUWPHQWV�

&RPSXWLQJ DQG &RPPXQLFDWLRQ 3DWWHUQV

,QIRUPDWLRQ�WHFKQRORJ\�VXFK�DV�H�PDLO�FDQ�DIIHFW�RUJDQL]DWLRQDO�FRPPXQLFDWLRQ�SDWWHUQV��
&KDQJHV�LQ�FRPPXQLFDWLRQ�ÀRZV�FDQ�EH�H[WUHPHO\�SROLWLFDO��)RU�H[DPSOH��LI�D�VXERUGLQDWH�
FRPPXQLFDWHV�VHQVLWLYH�LQIRUPDWLRQ�WR�RWKHUV�ZLWKRXW�FOHDULQJ�LW�ZLWK�KHU�RU�KLV�LPPHGLDWH�
VXSHUYLVRU��VWULIH�LV�OLNHO\�WR�UHVXOW��:KLOH�KH�ZDV�PD\RU�RI�,QGLDQDSROLV��6WHSKHQ�*ROGVPLWK�
HQFRXUDJHG�HYHU\�SROLFH�RI¿FHU�DQG�RWKHU�SXEOLF�HPSOR\HHV�WR�FRQWDFW�KLP�GLUHFWO\�YLD�H�
PDLO��0LOOHU������D���+H�FODLPV�WR�KDYH�UHDG�����H�PDLO�PHVVDJHV�D�GD\��6KRXOG�PD\RUV�RU�
PDQDJHUV�HQFRXUDJH�VXFK�XVH�RI�GLUHFW�FRQWDFW�IURP�HPSOR\HHV"�$OWKRXJK�VXFK�FRPPXQLFD�
WLRQ�FDQ�DQG�GRHV�RFFXU�YLD�SKRQH�DQG�IDFH�WR�IDFH�FRPPXQLFDWLRQ��H�PDLO�FRPPXQLFDWLRQV�
DUH�GLIIHUHQW�IURP�IDFH�WR�IDFH�FRPPXQLFDWLRQV²WKHUH�LV�OHVV�ULFK�LQIRUPDWLRQ�DQG�PDQ\�
SHRSOH�SRUWUD\�WKHPVHOYHV�GLIIHUHQWO\�LQ�H�PDLO�WKDQ�WKH\�GR�LQ�SHUVRQ��

(�PDLO�KDV�EHFRPH�WKH�GRPLQDQW�IRUP�RI�FRPPXQLFDWLRQ�LQ�PDQ\�RUJDQL]DWLRQV�DQG�LW�KDV�
LPSOLFDWLRQV� IRU� RUJDQL]DWLRQDO� SROLWLFV� �0DUNXV�� ������5RFKHOHDX�� ����E���0DUNXV�KDV�
VKRZQ�WKDW�H�PDLO�LV�URXWLQHO\�XVHG�DV�D�GHYLFH�WR�SURWHFW�HPSOR\HHV�LQ�JDPHV�LQ�ZKLFK�WKH\�
IHHO�LW�LV�QHFHVVDU\�WR�³FRYHU�\RXU�DQDWRP\�´�(�PDLO�QRZ�SURYLGHV�D�GLJLWL]HG�WUDLO�WKDW�FDQ�
EH�XVHG�WR�VXSSRUW�HPSOR\HHV�FRQFHUQLQJ�WKHLU�UHDVRQV�IRU�GRLQJ�ZKDW�WKH\�GLG��(PSOR\HHV�
RIWHQ�FRS\�H�PDLO�PHVVDJHV�WR�WKHLU�RZQ�RU�WKRVH�RI�RWKHU�VXSHULRUV�WR�OHW�SHRSOH�NQRZ�ZKDW�
WKH\�WKLQN�LV�QHFHVVDU\��WKXV�DWWHPSWLQJ�WR�EULQJ�PRUH�SUHVVXUH�RQ�WKH�UHFLSLHQW�RI�WKH�H�PDLO�
�3KLOOLSV�	�(LVHQEHUJ���������(�PDLO�LV�QRZ�XVHG�IRU�FRPPXQLFDWLQJ�EDG�QHZV�DQG�HYHQ�
FRQGXFWLQJ�QHJRWLDWLRQV��0DQ\�SHRSOH��0F.LQQRQ�	�%UXQV��������DUH�VFRUQIXO�RI�WKRVH�
ZKR�XVH�H�PDLO�IRU�SXUSRVHV�VXFK�DV�UHSULPDQGV�DQG�¿ULQJV��+RZHYHU��VRPH�UHVHDUFK�QRZ�
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VKRZV�WKDW�H�PDLO�PD\�ZRUN�EHWWHU�LQ�FRPPXQLFDWLRQV�WKDW�LQYROYH�³GLVOLNH�RU�LQWLPLGDWLRQ´�
�0DUNXV��S���������

7KH�HVWDEOLVKPHQW�RI�H�PDLO�DQG�RWKHU�FRPPXQLFDWLRQ�SROLFLHV�LQYROYHV�VHQVLWLYH�RUJDQL]D�
WLRQDO�LVVXHV��)RU�H[DPSOH��LI�RQH�HPSOR\HH�VHQGV�D�SULQWHG�PHPR�WR�DQ�HPSOR\HH�LQ�DQRWKHU�
GHSDUWPHQW�FRQFHUQLQJ�D�PDWWHU�RI�LQWHUHVW�WR�KLV�RU�KHU�ERVVHV�� LW� LV�RIWHQ�H[SHFWHG�WKDW�
WKH�VHQGLQJ�HPSOR\HH�ZLOO�VHQG�D�FRS\�RI�WKH�PHPR�WR�WKH�ERVVHV��6KRXOG�WKH�VDPH�SROLF\�
KROG�IRU�H�PDLO�H[FKDQJHV"�,V�H�PDLO�PRUH�OLNH�D�IRUPDO�PHPR�ZKHUH�VXFK�D�SURFHGXUH�LV�
H[SHFWHG�RU�PRUH�OLNH�DQ�LQIRUPDO�SKRQH�FDOO�ZKHUH�FRS\LQJ�LV�QRW�GRQH"�6XFK�SROLFLHV�ZLOO�
OLNHO\�OHDG�WR�GHEDWH�DQG�SHUKDSV�FRQÀLFW��*HQHUDOLVW�DQG�LQIRUPDWLRQ�PDQDJHUV�QHHG�WR�EH�
DFWLYHO\�LQYROYHG�LQ�PDNLQJ�WKHVH�GHFLVLRQV���

7HFKQLFDO�OHDGHUV�QHHG�WR�UHDOL]H�WKDW�NHHSLQJ�RWKHUV�LQIRUPHG�LQ�WKH�RUJDQL]DWLRQ�LV�D�FUXFLDO�
WDVN��DQG�GHYRWLQJ�WLPH�WR�VXFK�FRPPXQLFDWLRQ�RIWHQ�QHHGV�WR�WDNH�SUHFHGHQFH�RYHU�PRUH�
WHFKQLFDO�LVVXHV�DV�WKH�IROORZLQJ�,7�GLUHFWRU�IRU�D�ORFDO�JRYHUQPHQW�GHVFULEHG�

:LWK�WKH�PDQDJHU²,�GRQ¶W�ZDQW�DQ\�VXUSULVHV�DQG�,�GRQ¶W�ZDQW�P\�PDQDJHU�WR�KDYH�DQ\�
VXUSULVHV��6R�LI�,�VHH�LW�>VRPH�SUREOHP@�FRPLQJ��,�DP�XS�WKHUH�FRPPXQLFDWLQJ�ZLWK�KLP��7KLV�
PRUQLQJ�EHIRUH�\RX�JRW�KHUH��,�ZHQW�WR�JLYH�D�KHDGV�XS�WR�SXUFKDVLQJ�DQG�WR�WKH�PDQDJHU¶V�
RI¿FH�WR�OHW�WKHP�NQRZ�³KH\��WKLV�LV�JRLQJ�WR�EH�FRPLQJ�WR�\RX´�>DQ�XQH[SHFWHG�H[SHQGL�
WXUH@��,�VSHQG�D�ORW�RI�WLPH�GRLQJ�WKLQJV�OLNH�WKDW��«�7KH�FRPSODLQWV�WKDW�,�KHDU�D�ORW�DERXW�
DUH�WKDW�SHRSOH�VHQG�WKLQJV�LQ�DQG�WKH�PDQDJHU¶V�RI¿FH�GRHVQ¶W�NQRZ�ZKDW�LV�DERXW��«�6R�
FRPPXQLFDWLQJ�WKRVH�WKLQJV�WR�JUHDVH�WKH�VNLGV��DQG�OHWWLQJ�SHRSOH�NQRZ�WKDW�ZKDW�,�ZRXOG�
OLNH�WR�KDYH�KDSSHQ²,�VSHQG�D�ORW�RI�WLPH�RQ�LW��$QG�,�WKLQN�LW�SD\V�ELJ�GLYLGHQGV�LQ�JHWWLQJ�
WKLQJV�GRQH���

,Q�VKRUW��JRRG�SROLWLFDO�VNLOOV�FRQFHUQ�WKH�DELOLW\�WR�FRPPXQLFDWH�HIIHFWLYHO\�ZLWK�DOO�RI�WKH�
NH\�DFWRUV�LQ�WKH�,7�SURFHVV�IURP�WKH�HQG�XVHUV�WR�WKH�WRS�PDQDJHUV���

7KH ([WHUQDO 3ROLWLFV RI ,QIRUPDWLRQ 0DQDJHPHQW

7KHUH�DUH�VHYHUDO�ZD\V�LQ�ZKLFK�FRPSXWLQJ�FDQ�EHFRPH�LQYROYHG�ZLWK�H[WHUQDO�SROLWLFV��
+HUH�DUH�VRPH�H[DPSOHV�

�� ,QIRUPDWLRQ�WHFKQRORJ\�LV�EHLQJ�XVHG�WR�GHWHUPLQH�WKH�SHUIRUPDQFH�RI�JRYHUQPHQWDO�
RUJDQL]DWLRQV�DV�ZHOO�DV�WKH�SUHVHQWDWLRQ�RI�WKHVH�SHUIRUPDQFH�PHDVXUHV�RQ�:HE�VLWHV��
7KHVH�RQOLQH�HYDOXDWLYH�UHSRUWV��H�J���UHSRUW�FDUGV�IRU�VFKRRO�V\VWHPV��FDQ�KDYH�PXFK�
JUHDWHU�YLVLELOLW\�DQG�DFFHVVLELOLW\�WKDQ�SUHYLRXV�HYDOXDWLRQV�DQG�WKXV�H�JRYHUQPHQW�
FDQ�OHDG�WR�JUHDWHU�FLWL]HQ�LQYROYHPHQW��$FFHVV�RI�WKH�SXEOLF�WR�LQIRUPDWLRQ�DERXW�WKH�
SHUIRUPDQFH�RI�JRYHUQPHQWV�DQG�RWKHU�RUJDQL]DWLRQV��H�J���KRVSLWDOV��KHDOWK�SURIHV�
VLRQDOV��FDQ�RIWHQ�OHDG�WR�FRQWURYHUV\��

�� /HJLVODWXUHV��FRXQFLOV��DQG�ERDUGV�RI�SXEOLF�DJHQFLHV�PD\�FRQWHVW�WKH�SXUFKDVLQJ�GHFL�
VLRQV�RI�SXEOLF�RUJDQL]DWLRQV��/LNHZLVH��WKH�DZDUG�RI�FRPSXWHU�FRQWUDFWV�PD\�LQYROYH�



�����5RFKHOHDX

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

SROLWLFDO�UHZDUGV��,Q�WKH�&DOLIRUQLD�FDVH��$QGHUVRQ�HW�DO����������WKH�OHJLVODWXUH�VWHSSHG�
LQ�WR�ZHDNHQ�WKH�DPRXQW�RI�DXWKRULW\�JLYHQ�WR�WKH�QHZ�'HSDUWPHQW�RI�,QIRUPDWLRQ�
7HFKQRORJ\�FUHDWHG�LQ�������WKXV�HQVXULQJ�WKDW�WKH�*HQHUDO�6HUYLFHV�$GPLQLVWUDWLRQ�
DQG�'HSDUWPHQW�RI�)LQDQFH�ZRXOG�FRQWLQXH�WR�GRPLQDWH�,7�GHFLVLRQ�PDNLQJ���

�� ,W�LV�SRVVLEOH�WKDW�SXEOLF�FRPSXWHU�UHFRUGV�FRXOG�EH�XVHG�IRU�SROLWLFDO�SXUSRVHV��7KH�
LQIRUPDWLRQ� FRXOG� EH� XVHG� WR� VFKHGXOH� FDPSDLJQV� RU� ¿QG� LQIRUPDWLRQ� WKDW� EULQJV�
FDQGLGDWHV�LQWR�GLVIDYRU���

�� ,QIRUPDWLRQ�V\VWHPV�RIWHQ�LQYROYH�VKDULQJ�DPRQJVW�GLIIHUHQW�OHYHOV�RI�JRYHUQPHQW�DV�
ZHOO�DV�SULYDWH�RUJDQL]DWLRQV��2IWHQ�WKHUH�LV�FRQÀLFW�DPRQJ�WKHVH�RUJDQL]DWLRQV�RYHU�
EDVLF�LVVXHV�VXFK�DV�KRZ�WKH�LQIRUPDWLRQ�V\VWHP�VKRXOG�EH�VWUXFWXUHG�DQG�ZKDW�GDWD�
WKH\�VKRXOG�JDWKHU���

�� 7KH� ULVH� RI� WKH�:RUOG�:LGH�:HE� DQG� H�JRYHUQPHQW� KDV� FUHDWHG� WKH� SRWHQWLDO� IRU�
SROLWLFV��3ROLWLFDO�LVVXHV�KDYH�HUXSWHG�RYHU�WKH�XVH�RI�:HE�VLWHV�DQG�RWKHU�IRUPV�RI�
&0&��$�ZLGH�UDQJH�RI�LVVXHV�KDYH�GHYHORSHG�VXFK�DV�WKH�XVH�RI�:HE�VLWHV�WR�DWWDFN�
JRYHUQPHQWDO�RI¿FLDOV�RU�WKHLU�XVH�IRU�DGYHUWLVLQJ�SXUSRVHV���

�� 0DMRU�FRPSXWHU�GLVDVWHUV�RU�IDLOXUHV�FDQ�EULQJ�QHJDWLYH�DWWHQWLRQ�WR�SXEOLF�RUJDQL]D�
WLRQV��7KHVH�IDLOXUHV�ERWK�KXUW�RUJDQL]DWLRQDO�SHUIRUPDQFH�DQG�DOVR�WKUHDWHQ�WKH�MREV�
RI�VWDII�

���� $�YDULHW\�RI�FRPSXWLQJ�WHFKQRORJLHV�DUH�YLHZHG�DV�D�ZD\�RI�LQFUHDVLQJ�FLWL]HQ�SDU�
WLFLSDWLRQ�LQ�JRYHUQPHQW��7KHVH�LQFOXGH�LQWHUDFWLYH�:HE�VLWHV�WKDW�DOORZ�FLWL]HQV�WR�
HDVLO\�SRVW�FRPPHQWV�RQ�SURSRVHG�UXOHV�DQG�RWKHU�SXEOLF�LVVXHV��3XEOLF�SDUWLFLSDWLRQ�
*,6��33*,6��DQG�:HE�ORJV�FRXOG�DOVR�EH�XVHG�WR�DFKLHYH�HQKDQFHG�SDUWLFLSDWLRQ�EXW�
DW�WKH�VDPH�WLPH�FDQ�OHDG�WR�FRQWURYHUV\�DQG�LQFUHDVHG�FRQÀLFW��

2QOLQH $FFRXQWDELOLW\

7KH�GHYHORSPHQW�RI�FRPSXWLQJ�WHFKQRORJ\�KDV�KDG�DQ�LPSRUWDQW�LPSDFW�RQ�PHDVXULQJ�DF�
FRXQWDELOLW\�DQG�SUHVHQWLQJ�WKLV�LQIRUPDWLRQ�WR�WKH�SXEOLF��0DQ\�JRYHUQPHQWDO�RUJDQL]DWLRQV�
DUH�QRZ�SRVWLQJ�LQIRUPDWLRQ�VXFK�DV�UHSRUW�FDUGV�RI�WKHLU�SHUIRUPDQFH�RQOLQH��7KH�KRSH�DQG�
H[SHFWDWLRQ�LV�WKDW�XVLQJ�:HE�VLWHV�WR�PDNH�VXFK�SHUIRUPDQFH�LQIRUPDWLRQ�DYDLODEOH�ZLOO�PDNH�
RUJDQL]DWLRQV�DFFRXQWDEOH�DQG�DOVR�OHDG�WR�PRUH�WUXVW�LQ�JRYHUQPHQW��,QGHHG��0RVVEHUJHU�
DQG�7ROEHUW��������KDYH�IRXQG�VRPH�OLPLWHG�HYLGHQFH�WKDW�XVH�RI�JRYHUQPHQWDO�:HE�VLWHV�
KDV�SRVLWLYH�HIIHFWV�RQ�SHUFHSWLRQV�RI�JRYHUQPHQWDO�UHVSRQVLYHQHVV���

7KH�H[WHQW�WR�ZKLFK�RQOLQH�LQIRUPDWLRQ�FDQ�LPSURYH�DFFRXQWDELOLW\�GHSHQGV�LQ�SDUW�RQ�WKH�
DFFHVVLELOLW\�RI�LQIRUPDWLRQ��7KH�0HUFDWXV�UHSRUW��0F7LJXH��:UD\��	�(OOLJ��������DQDO\]HV�
DFFRXQWDELOLW\�LQIRUPDWLRQ�RQ�:HE�VLWHV�E\�VHSDUDWLQJ�WKHP�LQWR�GHVLUDEOH�FKDUDFWHULVWLFV��
VXFK�DV�EUHDNLQJ�WKH�UHSRUW�LQWR�GRZQORDGDEOH�VHFWLRQV��DQG�PXOWLSOH�IRUPDWV��LI�LW�LV�ODUJH��
DV�ZHOO�DV�WKH�LQFOXVLRQ�RI�FRQWDFW�LQIRUPDWLRQ�LI�DQ\RQH�KDV�TXHVWLRQV�FRQFHUQLQJ�WKH�UHSRUW��
,W�LV�LQVWUXFWLYH�WR�ORRN�DW�WKH�0HUFDWXV�UHSRUW¶V�FRPPHQWV�RQ�VSHFL¿F�JRYHUQPHQW�DJHQFLHV�
FRQFHUQLQJ�WUDQVSDUHQF\�WR�REVHUYH�LQ�PRUH�GHSWK�ZKDW�NLQGV�RI�DFWLRQV�WKH�DXWKRUV�UHJDUG�
DV�SURYLGLQJ�IRU�JRRG�WUDQVSDUHQF\��7KH�8�6��'HSDUWPHQW�RI�/DERU�VFRUHG�KLJKO\�DQG�WKH�
SRVLWLYH�FRPPHQWV�LQFOXGH�WKH�IDFW�WKDW�WKH�DFFRXQWDELOLW\�UHSRUW�LV�OLQNHG�WR�WKH�KRPH�SDJH�
DQG�LV�GRZQORDGDEOH�LQ�³PXOWLSOH�3')�GRFXPHQWV´��0F7LJXH�HW�DO���S�������DQG�WKH�DXWKRUV�
SUDLVH�WKH�UHSRUW�IRU�EHLQJ�³FOHDUO\�ZULWWHQ´�DQG�SURYLGLQJ�WUHQG�GDWD�VLQFH�������WKRXJK�
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LW�QRWHV�WKDW�PRUH�WUHQG�GDWD�FRQFHUQLQJ�NH\�SUREOHPV�ZRXOG�KDYH�LPSURYHG�LW��%\�ZD\�RI�
FRQWUDVW��WKH�UHSRUW�FULWLTXHV�WKH�'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV��'++6��IRU�WKH�
REVFXULW\�RI�LWV�UHSRUW��VWDWLQJ�WKDW�WKH\�FRXOG�RQO\�¿QG�WKH�UHSRUW�RQ�WKH�GHSDUWPHQW¶V�:HE�
VLWH�YLD�D�³FLUFXLWRXV�WULS�´�,W�DOVR�FULWLFL]HV�WKH�UHSRUW�IRU�QRW�SURYLGLQJ�LQIRUPDWLRQ�DERXW�
WKH�TXDOLW\�RI�WKH�GDWD�RI�DQ\�RI�WKH�����PHDVXUHV�LW�XVHV��7KH�0HUFDWXV�UHSRUW�DFNQRZOHGJHV�
WKDW�DQ�DJHQF\¶V�DFWXDO�SHUIRUPDQFH�PD\�QRW�EH�FRUUHODWHG�GLUHFWO\�ZLWK�WKH�0HUFDWXV�VFRUH��
7KLV�EULQJV�XS�WKH�LVVXH�RI�WKH�TXDOLW\�RI�WKH�GDWD��DQG�WKH�0HUFDWXV�UHSRUW�VWDWHV�WKDW�WKH�
DJHQF\�VKRXOG�LQGLFDWH�KRZ�FRQ¿GHQW�LW�LV�LQ�WKH�TXDOLW\�RI�WKH�GDWD�DQG��WR�HQVXUH�WUDQVSDU�
HQF\��LW�VKRXOG�PDNH�WKH�GDWD�DYDLODEOH�IRU�LQGHSHQGHQW�YHUL¿FDWLRQ���

7KH�1DWLRQDO�&HQWHU� RQ� (GXFDWLRQDO�2XWFRPHV� �1&(2�� �7KXUORZ��:LOH\��	�%LHOLQVNL��
������DVVHVVHV�WKH�UHSRUWV�GRQH�E\�VWDWH�HGXFDWLRQ�DJHQFLHV�DQG�KDV�EHHQ�DVVHVVLQJ�WKHLU�
:HE�VLWHV�IRU�RXWFRPH�LQIRUPDWLRQ�VLQFH�������6RPH�RI�WKHLU�HYDOXDWLYH�FULWHULD�UHIHU�WR�WKH�
RUJDQL]DWLRQ�RI�WKH�LQIRUPDWLRQ�RQ�WKH�:HE�VLWH��$PRQJ�WKH�FULWHULD�WKH\�XVHG�WR�DVVHVV�WKH�
VWDWH�:HE�VLWH�ZHUH�WKH�IROORZLQJ���D��$UH�WKHUH�FOHDU�ZRUGV�RU�OLQNV�WR�JHW�WR�WKH�UHSRUW�RQ�
WKH�DJHQF\�:HEVLWH���E��KRZ�PDQ\�FOLFNV�GLG�LW�WDNH�WR�JHW�IURP�WKH�DJHQF\¶V�KRPH�SDJH�WR�
WKH�GLVDJJUHJDWHG�UHVXOWV��DQG��F��ZKDW�LV�WKH�SUR[LPLW\�RI�GDWD�RQ�VSHFLDO�HGXFDWLRQ�WR�WKH�
GDWD�IRU�DOO�VWXGHQWV"��

2QH�RI�WKH�PDMRU�REVWDFOHV�WR�WKH�XVH�RI�DFFRXQWDELOLW\�HIIRUWV�KDV�EHHQ�WKH�DUJXPHQW�WKDW�
FRPSDULVRQV�RI�SHUIRUPDQFH�DUH�LQYDOLG²QR�WZR�VLWXDWLRQV�DUH�WKH�VDPH��&RQVHTXHQWO\��
RUJDQL]DWLRQV�ZLWK�SRRUHU�UHVXOWV�KDYH�EHHQ�DEOH�WR�SRLQW�WR�IDFWRUV�WKDW�GLIIHUHQWLDWH�WKHP�
IURP�EHWWHU�SHUIRUPLQJ�RUJDQL]DWLRQV��5RFKHOHDX������D���7KH�SRVWLQJ�RI�LQIRUPDWLRQ�RQ�
WKH�,QWHUQHW�PDNHV�WKLV�NLQG�RI�LQIRUPDWLRQ�PXFK�PRUH�DFFHVVLEOH�WKDQ�LQ�WKH�SDVW�ZKHQ�LW�
ZRXOG�OLNHO\�UHVLGH�LQ�REVFXUH��KDUG�WR�REWDLQ�JRYHUQPHQWDO�SXEOLFDWLRQV��7KHVH�LQFUHDVHG�
H[WHUQDO�IRUFHV�RIWHQ�OHDG�RUJDQL]DWLRQV�WR�DGRSW�VWUDWHJLHV�IRU�UHVLVWLQJ�LQIRUPDWLRQ�RU�PD�
QLSXODWLQJ�LW�VR�WKDW�QHJDWLYH�LQIRUPDWLRQ�LV�QRW�DYDLODEOH�WR�WKH�SXEOLF�RU�RYHUVLJKW�DJHQFLHV�
�5RFKHOHDX���)RU�H[DPSOH��D�8�6��*HQHUDO�$FFRXQWLQJ�2I¿FH�UHSRUW��������IRXQG�WKDW�DEXVH�
RI�QXUVLQJ�KRPH�SDWLHQWV�ZDV�UDUHO\�UHSRUWHG��,QGHHG��FROOHJHV��XQLYHUVLWLHV��KHDOWK�PDLQWH�
QDQFH�RUJDQL]DWLRQV��DQG�SHUKDSV�PRVW�RUJDQL]DWLRQV�WDNH�VWHSV�WR�HQVXUH�WKDW�RQO\�SRVLWLYH�
LQIRUPDWLRQ�LV�UHSRUWHG�YLD�D�QXPEHU�RI�VWUDWHJLHV��HVSHFLDOO\�LI�WKH�LQIRUPDWLRQ�ZLOO�DIIHFW�
KLJK�VWDNHV�GHFLVLRQV��%RKWH�	�0HLHU��������5RFKHOHDX���,QIRUPDWLRQ�LV�SRZHU��DQG�WKH�
GHPDQG�IRU�PRUH�H[WHUQDO�DFFHVV�WR�SHUIRUPDQFH�LQIRUPDWLRQ�PDNHV�WKH�MRE�RI�LQIRUPDWLRQ�
PDQDJHPHQW�HYHQ�PRUH�SROLWLFDO��1RZ�WKDW�WKLV�LQIRUPDWLRQ�LV�VR�DFFHVVLEOH��RUJDQL]DWLRQV�
KDYH�WR�GHDO�ZLWK�GHPDQGV�IRU�DFFHVV�WR�PRUH�LQIRUPDWLRQ�ZKLOH�RWKHU�XQLWV�PD\�UHVLVW�VXFK�
GHPDQGV�DQG�SRZHU�VWUXJJOHV�RYHU�LQIRUPDWLRQ�HQVXH��)RU�H[DPSOH��WKH�7HQQHVVHH�WHDFKHU�
XQLRQV�VXFFHVVIXOO\�UHVLVWHG�HIIRUWV�WR�PDNH�SXEOLF�WKH�VFRUHV�RI�LQGLYLGXDO�WHDFKHUV�EDVHG�
RQ�D�YDOXH�DGGHG�V\VWHP�GHYHORSHG�E\�WKH�VWDWH��*RUPHO\�	�:HLQHU���������2WKHU�FRQVH�
TXHQFHV�LQFOXGH�WKH�OLNHOLKRRG�WKDW�WKH�GDWD�PD\�EH�³FRRNHG´�LQ�RUGHU�WR�GHPRQVWUDWH�KLJK�
SHUIRUPDQFH��5RFKHOHDX��DQG�WKH�,7�PDQDJHUV�PD\�IDFH�HWKLFDO�LVVXHV�FRQFHUQLQJ�KRZ�WR�
KDQGOH�VXFK�VLWXDWLRQV���

7KH ([WHUQDO 3ROLWLFV RI 3XUFKDVLQJ DQG 3ULYDWL]DWLRQ

0DQ\�FLW\�PDQDJHUV�DWWHPSW� WR�GHIXVH�FRQWURYHUVLHV�RYHU� WKH�SXUFKDVLQJ�SURFHVV�E\�LQ�
YROYLQJ�FRXQFLO�RU�ERDUG�PHPEHUV�LQ�GHYHORSLQJ�WKH�SURSRVDOV��7KXV��GHFLVLRQV�ZLOO�QRW�EH�
EURXJKW�XS�XQWLO�VWURQJ�FRXQFLO�RU�ERDUG�VXSSRUW�H[LVWV��$FKLHYLQJ�VXFK�D�FRQVHQVXV�PD\�



�����5RFKHOHDX

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

EH�PRUH�GLI¿FXOW�WKHVH�GD\V�EHFDXVH�ERDUG�PHPEHUV�DUH�PRUH�OLNHO\�WR�EH�LQYROYHG�ZLWK�
FRPSXWLQJ�LQ�WKHLU�RZQ�RUJDQL]DWLRQV��H�J���3HYW]RZ���������:KHQ�FRPSXWLQJ�ZDV�UHVWULFWHG�
WR�PDLQIUDPHV�DQG�GDWD�SURFHVVLQJ�GHSDUWPHQWV��FRXQFLO�RU�ERDUG�PHPEHUV�ZHUH�OHVV�OLNHO\�
WR�IHHO�NQRZOHGJHDEOH�DQG�DEOH�WR�FKDOOHQJH�SXUFKDVHV��5RFKHOHDX��������IRXQG�WKDW�WKHUH�
FRXOG�EH�FRQÀLFWV�RYHU�SXUFKDVLQJ�HYHQ�LI�WKHUH�LV�D�FRQVHQVXV�RQ�ZKDW�W\SH�RI�WHFKQRORJ\�
WR�XVH��0DMRU�FRQWUDFWV�FDQ�EH�HVSHFLDOO\�FRQWURYHUVLDO�GXULQJ�SHULRGV�RI�EXGJHW�VWUDLQ��DQG�
H[SHQVLYH�,7�FRQWUDFWV�PD\�EH�YLHZHG�DV�WDNLQJ�DZD\�IURP�VHUYLFHV��)RU�H[DPSOH��VRPH�VWDWH�
OHJLVODWRUV�DUJXHG�WKDW�����PLOOLRQ�RI�D�����PLOOLRQ�FRQWUDFW�WKDW�&DOLIRUQLD�6WDWH�8QLYHUVLW\�
KDG�DZDUGHG�WR�3HRSOHVRIW�VKRXOG�EH�UHGLUHFWHG�WR�HGXFDWLRQDO�SURJUDPV�WR�FRPSHQVDWH�IRU�
FXWEDFNV�PDGH�E\�*RYHUQRU�*UD\�'DYLV��)RVWHU���������7KHUH�DOVR�PD\�EH�WHQVLRQV�DERXW�
ZKHWKHU� WR� SXUFKDVH� IURP� ORFDO� YHQGRUV� YV�� RXWVLGH� YHQGRUV��:H� VDZ�HDUOLHU� �3HWHUVRQ��
������WKDW�PDMRU�IDLOXUHV�RI�D�ODUJH�,7�SURMHFW�OHG�WR�WKH�FUHDWLRQ�RI�D�VWDWH�,7�GHSDUWPHQW��
EXW�FRQWURYHUVLHV�RYHU�DQRWKHU�FRQWUDFW��ZLWK�WKH�2UDFOH�&RUSRUDWLRQ��OHG�WR�WKH�HQG�RI�WKH�
GHSDUWPHQW�DIWHU�RQO\���\HDUV�RI�H[LVWHQFH��0DMRU�IDLOXUHV�LQ�SURFXUHPHQW�FDQ�WXUQ�D�SURMHFW�
WKDW�EHJLQV�DV�SULPDULO\�DQ�LQWHUQDO�PDWWHU�LQWR�D�SROLWLFDO�IRRWEDOO�DQG�VXFK�IDLOXUHV�KDYH�
OHG�VHYHUDO�,7�GLUHFWRUV�WR�ORVH�WKHLU�MREV��

7KH�PRYH�WR�SULYDWL]H� LQIRUPDWLRQ�V\VWHPV�FDQ�FUHDWH�H[WHUQDO�FRQÀLFWV�ZLWK� OHJLVODWLYH�
ERGLHV�DV�ZHOO�DV�XQLRQV��)RU�H[DPSOH��WKH�VWDWH�RI�&RQQHFWLFXW¶V�DGPLQLVWUDWLRQ�GHFLGHG�WR�
FKDQJH�WKH�VWDWH¶V�HQWLUH�V\VWHP�IURP�PDLQIUDPHV�WR�WKH�GHVNWRS�DQG�KLUH�DQ�H[WHUQDO�YHQGRU�
WR�KDQGOH�HYHU\�DVSHFW�RI�WKH�LQIRUPDWLRQ�IXQFWLRQ��'DQLHOV���������/DWHU��LW�GHFLGHG�DJDLQVW�
WKH�RXWVRXUFLQJ�EHFDXVH�RI�D�QXPEHU�RI�IDFWRUV�VXFK�DV�GLVSXWHV�ZLWK�WKH�VWDWH�OHJLVODWXUH�DQG�
WKH�XQLRQ�UHSUHVHQWLQJ�WKH�,7�HPSOR\HHV��DV�ZHOO�DV�UHDSSUDLVDOV�RI�WKH�SURSRVHG�FRQWUDFWV��
6HYHUDO�RWKHU�VWDWHV�KDYH�FRQVLGHUHG�SULYDWL]DWLRQ�LQFOXGLQJ�,QGLDQD��,RZD��DQG�7HQQHVVHH��
,Q�RUGHU�WR�LPSOHPHQW�VXFK�SODQV��WKH�PDQDJHUV�ZLOO�KDYH�WR�QHJRWLDWH�ZLWK�OHJLVODWXUHV�DQG�
XQLRQV�LQ�RUGHU�WR�UHDFK�DJUHHPHQWV��)RU�H[DPSOH��WKH�&RQQHFWLFXW�DGPLQLVWUDWLRQ��'DQLHOV��
PRYHG�WR�DVVXUH�WKH�MREV�RI�WKH�VWDWH�,7�ZRUNHUV�IRU�D�SHULRG�RI���\HDUV�DW�WKH�VDPH�VDODU\�
DQG�EHQH¿WV�LQ�RUGHU�WR�KDYH�WKH�SULYDWL]DWLRQ�PRYH�DSSURYHG��,Q�PRUH�UHFHQW�WLPHV��WKH�
FLWLHV�RI�0HPSKLV�DQG�6DQ�'LHJR�KDYH�PRYHG�WR�RXWVRXUFH�WKHLU�HQWLUH�LQIRUPDWLRQ�VHUYLFHV�
IXQFWLRQ��7KH�DEVHQFH�RI�XQLRQV�KDV�IDFLOLWDWHG�WKH�SULYDWL]DWLRQ�RI�WKH�0HPSKLV�RSHUDWLRQ�
�)HOGPDQ���������+RZHYHU��DV�ZH�KDYH�VHHQ�DERYH��HIIHFWLYH�FRPPXQLFDWLRQ�DQG�SROLWL�
FDO�VNLOOV�DUH�UHTXLUHG�IRU�DQ�HIIHFWLYH�,7�V\VWHP��DQG�WXUQLQJ�RYHU�WKH�HQWLUH�RSHUDWLRQ�WR�D�
SULYDWH�YHQGRU�FRXOG�GLVUXSW�WKH�FRPPXQLFDWLRQ�SDWWHUQV�DQG�SRZHU�UHODWLRQVKLSV�QHFHVVDU\�
IRU�WKH�V\VWHP�WR�ZRUN�VPRRWKO\��7KDW�LV�ZK\�LQ�PDQ\�FDVHV�WKH�VHOHFWHG�YHQGRU�RIWHQ�LV�DQ�
RUJDQL]DWLRQ�FRQVLVWLQJ�RI�IRUPHU�HPSOR\HHV�RU��DV�LQ�WKH�0HPSKLV�FDVH��WKH�ZLQQLQJ�YHQGRU�
LV�H[SHFWHG�WR�KLUH�HPSOR\HHV�RI�WKH�IRUPHU�PXQLFLSDO�,7�GHSDUWPHQW��)HOGPDQ���2QH�RI�
WKH�SULQFLSOHV�WKDW�$QGHUVRQ�HW�DO���������S������IRXQG�LQ�WKHLU�VWXG\�RI�VWDWH�,7�VWUXFWXUHV�
ZDV�WKDW�³VWDWHV�ZLWK�VXFFHVVIXO�,7�LQLWLDWLYHV�GHPRQVWUDWH�FRPPLWPHQW�WR�HPSOR\HHV�GXU�
LQJ�PDMRU�FKDQJHV�´�,Q�VRPH�UHFHQW�FDVHV��.DKDQHU���������VWDWH�JRYHUQPHQWV��H�J���1HZ�
-HUVH\�DQG�0DVVDFKXVHWWV��KDYH�SDVVHG�ODZV�WKDW�KDYH�RXWODZHG�RXWVRXUFLQJ�RI�FDOO�FHQWHUV�
IRU�VHUYLFHV�VXFK�DV�DQVZHULQJ�TXHVWLRQV�FRQFHUQLQJ�HOHFWURQLF�EHQH¿WV�OLNH�IRRG�VWDPSV��
7KH�RXWVRXUFLQJ�ZRXOG�KDYH�VDYHG�PRQH\�GLUHFWO\�LQ�ORZHU�FRQWUDFW�FRVWV��EXW�VRPH�SRLQW�
WR�XQHPSOR\PHQW�DQG�RWKHU�EHQH¿WV�WKDW�ZRXOG�KDYH�WR�EH�SDLG�WR�WKH�ZRUNHUV�ZKR�ZRXOG�
ORVH�WKHLU�MREV��,Q�������)ORULGD�WHFKQRORJ\�RI¿FLDOV�EHFDPH�HPEURLOHG�LQ�D�FRQWURYHUVLDO�
RXWVRXUFLQJ��WKDW� LQFOXGHV�H�JRYHUQPHQW�� LQ�ZKLFK� ORVLQJ�ELGGHUV�FRPSODLQHG�DERXW� WKH�
ELGGLQJ�SURFHVV��7RZQV���������OHDGLQJ�ODWHU�WR�WKH�UHVLJQDWLRQ�RI�WKH�)ORULGD�&,2��7KH�HUD�
RI�EXGJHWDU\�VKRUWIDOOV�OHDGV�WR�GHPDQGV�WKDW�&,2�FXW�EXGJHWV�DQG�VDYH�PRQH\��+RIIPDQ��
�������7KLV�VLWXDWLRQ�FDQ�OHDG�WR�IDLOXUH�DQG�UHVLJQDWLRQV�ZKHQ�&,2V�DUH�XQDEOH�WR�PHHW�
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WKHVH�FXWEDFN�H[SHFWDWLRQV�DV�RFFXUUHG�ZLWK�WKH�&,2�RI�1HZ�+DPSVKLUH�ZKR�UHVLJQHG��+RII�
PDQ���'HDOLQJ�ZLWK�WKH�LPSOLFDWLRQV�RU�HYHQ�H[SHFWDWLRQV�RI�SHUVRQQHO�FXWEDFNV�GXH�WR�,7�
GHFLVLRQV�LV�RQH�RI�WKH�PRVW�VHQVLWLYH�DQG�LPSRUWDQW�WDVNV�IRU�,7�OHDGHUV�DQG�WKH�JHQHUDOLVW�
DGPLQLVWUDWRUV�RI�JRYHUQPHQWDO�RUJDQL]DWLRQV��

$OWKRXJK�SULYDWL]DWLRQ�PD\�EH�XVHG�WR�DFKLHYH�SRVLWLYH�JRDOV��LW�FDQ�DOVR�EH�XVHG�IRU�SROLWL�
FDO�UHZDUGV�DQG�UHVXOW�LQ�SUREOHPV��2QH�VXFK�H[DPSOH�RFFXUUHG�ZKHQ�D�FRPSXWHU�YHQGRU��
0DQDJHPHQW�6HUYLFHV�RI�,OOLQRLV�,QF���06,���ZDV�IRXQG�JXLOW\�RI�IUDXG�DQG�EULEHU\�FRQ�
QHFWHG�WR�WKH�VWDWH�RI�,OOLQRLV�DZDUGLQJ�D�YHU\�IDYRUDEOH�FRQWUDFW�WR�WKHP��3HDUVRQ�	�3DU�
VRQV���������06,�KDG�OHJDOO\�GRQDWHG�PRUH�WKDQ����������LQ�FRPSXWHU�VHUYLFHV�DQG�FDVK�WR�
,OOLQRLV�*RYHUQRU�(GJDU¶V�FDPSDLJQ��7KH�MXU\�IRXQG�WKDW�WKH�UHYLVHG�FRQWUDFW�KDG�FKHDWHG�
WD[SD\HUV�RI�PRUH�WKDQ����PLOOLRQ��&DPSDLJQ�GRQDWLRQV�DV�ZHOO�DV�WKH�ÀRZ�RI�JRYHUQPHQWDO�
DQG�SROLWLFDO�VWDII�EHWZHHQ�JRYHUQPHQW�DQG�SULYDWH�YHQGRUV�FDQ�LQÀXHQFH�WKH�DZDUGLQJ�RI�
FRQWUDFWV��0RUH�UHFHQWO\��WKHUH�KDYH�EHHQ�VRPH�VXVSLFLRQV�WKDW�SROLWLFV�KDV�EHHQ�LQYROYHG�
LQ�WKH�VHOHFWLRQ�RI�QR�ELG�FRQWUDFWRUV�IRU�³H�UDWH´�FRQWUDFWV�DLPHG�DW�SXWWLQJ�FRPSXWHUV�DQG�
RWKHU�,7�LQ�&KLFDJR¶V�VFKRRO�V\VWHP��$PRQJ�WKH�ZLQQHUV�RI�QR�ELG�FRQWUDFWV�ZDV�6%&��WKHQ�
KHDGHG�E\�&KLFDJR�0D\RU�5LFKDUG�'DOH\¶V�EURWKHU��DQG�DQRWKHU�FRPSDQ\��-'/�7HFKQROR�
JLHV��KHDGHG�E\�D�IULHQG�RI�5HYHUHQG�-HVVH�-DFNVRQ��/LJKW\�	�5DGR����������

$W� WKH� VDPH� WLPH� WKDW�PDQ\�VWDWHV�DQG�PXQLFLSDOLWLHV�DUH�H[SORULQJ� WKH�SULYDWL]DWLRQ�RI�
WKHLU�LQIRUPDWLRQ�PDQDJHPHQW�IXQFWLRQ��WKHUH�DUH�VHYHUDO�PXQLFLSDOLWLHV�WKDW�DUH�PRYLQJ�
WR�EHFRPH�WHOHFRPPXQLFDWLRQ�RZQHUV�DQG�WKDW�OHDGV�WR�SROLWLFDO�FRQWURYHUV\��)RU�H[DPSOH��
7DFRPD¶V��:DVKLQJWRQ��PXQLFLSDO�SRZHU�FRPSDQ\�LV�DLPLQJ�WR�EXLOG�DQG�SURYLGH�FDEOH�
VHUYLFHV�WR�KRPHV�DQG�WKXV�SXW�LW�LQ�FRPSHWLWLRQ�ZLWK�WKH�ORFDO�SKRQH�DQG�FDEOH�FRPSDQLHV�
�+HDOH\���������0DQ\�RWKHU�FLWLHV�LQFOXGLQJ�VHYHUDO�VPDOO�FRPPXQLWLHV�VXFK�DV�)RUW�:ULJKW�
�.HQWXFN\��DUH�DOVR�SODQQLQJ�WR�EXLOG�WHOHFRPPXQLFDWLRQ�QHWZRUNV��1HZFRPEH��������LQ�
WKH�8QLWHG�6WDWHV�DQG�DUH�SURYLGLQJ�WHOHFRPPXQLFDWLRQ�VHUYLFHV�IRU�EXVLQHVVHV�DQG�SULYDWH�
KRPHV� LQ� WKHLU�FRPPXQLWLHV��7KH� UDWLRQDOH�EHKLQG� WKHVH�PRYHV� LV� WKDW� WKH�SULYDWH�FDEOH�
DQG�ORFDO�SKRQH�FRPSDQLHV�KDYH�D�SRRU�UHFRUG�RI�SURYLGLQJ�XS�WR�GDWH�VHUYLFH��+HDOH\���
7KHVH�PRYHV� KDYH� RIWHQ� EHHQ� ODEHOHG� DV� VRFLDOLVP� DQG� DUH� RSSRVHG� E\� WKH� ORFDO� FDEOH�
DQG�RU�SKRQH�FRPSDQLHV��+RZHYHU��LQ�WKH�7DFRPD�FDVH��PRVW�ORFDO�EXVLQHVV�OHDGHUV�ZHUH�
EDFNLQJ�WKH�PXQLFLSDOLW\�EHFDXVH�RI�WKH�GHVLUH�WR�KDYH�EHWWHU�WHFKQRORJ\��+HDOH\���6RPH�
VWDWHV��H�J���7H[DV��$UNDQVDV��DQG�0LVVRXUL��KDYH�SURKLELWHG�PXQLFLSDO�RUJDQL]DWLRQV�IURP�
EHFRPLQJ�WHOHFRPPXQLFDWLRQ�SURYLGHUV��+HDOH\���7KH�VWDWH�RI�&DOLIRUQLD�LV�LQ�WKH�SURFHVV�
RI�SULYDWL]LQJ�LWV�VWDWH�WHOHFRP�V\VWHP��+DUULV���������,Q�,RZD��PDQ\�PXQLFLSDOLWLHV�KDYH�
EHHQ�OD\LQJ�¿EHU�WR�GHOLYHU�FDEOH�LQ�FRPSHWLWLRQ�ZLWK�FLWLHV��DQG�WKH�¿UVW�VXLW�EURXJKW�E\�D�
SKRQH�FRPSDQ\�ZDV�IRXQG�LQ�IDYRU�RI�WKH�PXQLFLSDOLW\��+DUULV���0RUH�UHFHQWO\��WKH�6XSUHPH�
&RXUW��3HWHUVRQ��������S������³XSKHOG�WKH�ULJKW�RI�VWDWHV�WR�EDQ�PXQLFLSDOLWLHV�HQWHULQJ�WKH�
EURDGEDQG�PDUNHW�´�7KH�0LVVRXUL�0XQLFLSDO�/HDJXH�KDG�DUJXHG�WKDW�WKH�)HGHUDO�7HOHFRP�
PXQLFDWLRQV�$FW�SUHYHQWHG�VWDWHV�IURP�SDVVLQJ�ODZV�WR�OLPLW�HQWU\�LQWR�SURYLGLQJ�VHUYLFHV��
EXW�WKH�FRXUW�VDLG�WKDW�WKLV�SURYLVLRQ�RI�WKH�ODZ�GLG�QRW�DSSO\�WR�JRYHUQPHQWDO�XQLWV��7KXV��
SROLWLFV�DQG�WKH�ODZ�DUH�LQWHJUDOO\�UHODWHG��EXW�WKHUH�DUH�IHZ�¿[HG�SULQFLSOHV�DERXW�ODZ�DV�LW�
DIIHFWV�HPHUJLQJ�FRPSXWHU�WHFKQRORJ\���

:KHQ�ORFDO�JRYHUQPHQWV�GHFLGH�WR�SXUVXH�EURDGEDQG��WKH\�PXVW�EH�UHDG\�WR�EH�LQYROYHG�LQ�
D�ZKROH�DUUD\�RI�SROLWLFV�DQG�ZLOO�QHHG�WR�PDUNHW�WKHLU�SRVLWLRQ�WR�WKH�SXEOLF��2QH�VWUDWHJ\�
RI�VPDOO�ORFDO�JRYHUQPHQWV�LV�WR�LQFUHDVH�WKH�YLDELOLW\�RI�WKHLU�SRVLWLRQ�E\�FROODERUDWLRQ�ZLWK�
RWKHU�PXQLFLSDOLWLHV��,Q�8WDK��3HUOPDQ���������VHYHUDO�PXQLFLSDOLWLHV�MRLQHG�WRJHWKHU�WR�IRUP�
8723,$��8WDK�7HOHFRPPXQLFDWLRQV�2SHQ�,QIUDVWUXFWXUH�$JHQF\��WR�SURYLGH�KLJK�VSHHG�
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¿EHU�RSWLF�QHWZRUNV�WR�WKHLU�FRPPXQLWLHV��+RZHYHU��WHOHSKRQH�DQG�FDEOH�FRPSDQLHV�KDYH�
DOOLHG�ZLWK�WD[SD\HU�JURXSV�WR�RSSRVH�WKH�HIIRUWV��(LJKW�RI�WKH����ORFDO�JRYHUQPHQWV�WKDW�
VXSSRUWHG�WKH�LQLWLDO�IHDVLELOLW\�VWXG\�KDYH�ZLWKGUDZQ�IURP�8723,$��DQG�WKH�UHPDLQGHU�KDV�
FRPPLWWHG�WKHPVHOYHV�WR�WD[SD\HU�EDFNHG�ERQGV�WR�¿QDQFH�WKH�UHTXLUHG�LQIUDVWUXFWXUH��7KH�
IHDVLELOLW\�LVVXH�GHSHQGV�KHDYLO\�RQ�DVVXPSWLRQV�DERXW�WDNH�XS�UDWHV��:KDW�SHUFHQW�RI�WKH�
WDUJHWHG�EXVLQHVVHV�DQG�UHVLGHQWV�EX\�LQWR�WKH�VHUYLFH��DQG�ZLOO�WKH�SURMHFW�¿QDQFH�LWVHOI"�
$FFRUGLQJ�WR�3HUOPDQ��WKH�WDNH�XS�UDWH�KDV�DYHUDJHG�����LQ�WKRVH�ORFDO�JRYHUQPHQWV�WKDW�
KDYH�SXW�³¿EHU�WR�WKH�KRPH�´�DQG�RQO\�D�����WDNH�XS�UDWH�LV�UHTXLUHG�IRU�WKH�SURMHFW�WR�SD\�
IRU�LWVHOI�����

$� VWXG\�E\� D� FRQVHUYDWLYH� WKLQN�WDQN� UHVHDUFKHU� �/HQDUG�� ������ IRXQG� WKDW� QRQH�RI� WKH�
PXQLFLSDO�HQWUDQWV�LQWR�WKH�EURDGEDQG�PDUNHW�KDG�EHHQ�DEOH�WR�FRYHU�WKHLU�FRVWV�DQG�DUJXHV�
WKDW�WKH\�DUH�QRW�OLNHO\�WR�GR�VR�LQ�WKH�IXWXUH�HLWKHU��'HIHQGHUV�RI�PXQLFLSDO�HQWU\�VHH�LW�DV�
D�PRYHPHQW�WR�EULQJ�VHUYLFHV�DQG�FRPSHWLWLRQ�WR�DUHDV�WKDW�WHOHFRPPXQLFDWLRQ�FRPSDQLHV�
KDYH�SRRUO\�VHUYHG�RU�WRWDOO\�LJQRUHG�DQG�WKDW�EURDGEDQG�LV�QRZ�LQIUDVWUXFWXUH�QHHGHG�WR�
DWWUDFW�EXVLQHVVHV� WR�WKH�FRPPXQLW\�DQG�LV� WKXV�HTXLYDOHQW� WR�EXLOGLQJ�URDGV��%URRNLQJV�
UHVHDUFKHU�&KDUOHV�)HUJXVRQ��������KDV�ODEHOHG�WKH�EURDGEDQG�VLWXDWLRQ�DQ�H[DPSOH�RI�³PDU�
NHW�IDLOXUH´�GXH�WR�D�ODFN�RI�UHDO�FRPSHWLWLRQ��'HIHQGHUV�ZRXOG�DUJXH�WKDW��E\�HQWHULQJ�WKH�
PDUNHW��PXQLFLSDOLWLHV�ZLOO�SURYLGH�WKH�FRPSHWLWLRQ�WR�REWDLQ�WKH�TXDOLW\�VHUYLFHV�WKDW�KDYH�
EHHQ�GHQLHG�WKHP��/HQDUG�DUJXHV�WKDW�WKH�FRPSHWLWLYHQHVV�RI�WKH�WHOHFRP�LQGXVWU\�PDNHV�
LW�OLNHO\�WKDW�WKH�SULYDWH�VHFWRU�ZLOO�PHHW�WKHVH�QHHGV�ZLWKRXW�JRYHUQPHQWDO�LQYROYHPHQW��
,Q�VKRUW��WKH�GHEDWH�RYHU�ORFDO�JRYHUQPHQWDO�SURYLVLRQ�RI�,QWHUQHW�VHUYLFHV�JRHV�WR�WKH�YHU\�
KHDUW�RI�ZKDW�JRYHUQPHQW�VKRXOG�EH�GRLQJ��

0RUH�UHFHQWO\��D�VLPLODU�FRQWURYHUV\�KDV�HUXSWHG�RYHU�WKH�GHVLUH�RQ�WKH�SDUW�RI�VRPH�ORFDO�
JRYHUQPHQWV�WR�SURYLGH�³KRWVSRWV´�RU�:,�),��ZLUHOHVV�¿GHOLW\��]RQHV�LQ�GRZQWRZQ�DUHDV��
7KHVH�ORFDO�JRYHUQPHQWV�YLHZ�WKH�SURYLVLRQ�RI�:,�),�FDSDELOLW\�DV�D�VHUYLFH�WR�WKHLU�FLWL]HQV�
DV�ZHOO�DV�D�ZD\�RI�DVVLVWLQJ�HFRQRPLF�GHYHORSPHQW��2SSRQHQWV�RI�PXQLFLSDO�SURYLVLRQ�RI�
KRWVSRWV�YLHZ�LW�DV�LQDSSURSULDWH�SXEOLF�VHFWRU�FRPSHWLWLRQ�ZLWK�D�VHUYLFH�WKDW�LV�DYDLODEOH�
IURP�WKH�SULYDWH�VHFWRU��)RU�H[DPSOH��3KLODGHOSKLD�VWDWHG�LWV�LQWHQWLRQ�WR�SURYLGH�ZLUHOHVV�
VHUYLFH�DW�YHU\� ORZ�SULFHV��3HWHUVRQ���������$�ELOO�SDVVHG�ERWK�KRXVHV�RI� WKH� OHJLVODWXUH�
DLPHG�DW�SUHYHQWLQJ�RWKHU�FRPPXQLWLHV�IURP�WDNLQJ�VLPLODU�VWHSV��3HWHUVRQ���,Q�VKRUW�� LW�
LV�EHFRPLQJ�FOHDU�WKDW��DOWKRXJK�PDQ\�LQIRUPDWLRQ�PDQDJHUV�SUHIHU�WR�DYRLG�FRQWURYHUV\��
WHOHFRPPXQLFDWLRQV�LVVXHV�VXFK�DV�EURDGEDQG�DQG�ZLUHOHVV�PD\�PDNH�LW�LPSRVVLEOH�IRU�,7�
VWDII�DQG�JRYHUQPHQWDO�RI¿FLDOV�WR�DYRLG�PDNLQJ�SROLWLFDOO\�VHQVLWLYH�GHFLVLRQV�

&RPSXWHU 'LVDVWHUV DQG ,QIRUPDWLRQ 0DQDJHPHQW

,W�LV�OLNHO\�WKDW�WKH�PDMRULW\�RI�FRPSXWHU�SUREOHPV�DQG�GLVDVWHUV�UHPDLQ�XQNQRZQ�WR�WKH�
SXEOLF�DQG�HYHQ�OHJLVODWLYH�ERGLHV��+RZHYHU��FHUWDLQ�GLVDVWHUV�KDYH�VR�PXFK�LPSDFW�RQ�NH\�
RSHUDWLRQV�WKDW�WKH\�GR�EHFRPH�SXEOLF�DQG�FUHDWH�FULVHV�IRU�JHQHUDOLVW�DQG�LQIRUPDWLRQ�PDQ�
DJHUV��)RU�H[DPSOH��WKH�GHOD\�LQ�WKH�RSHQLQJ�RI�WKH�QHZ�'HQYHU�$LUSRUW�ZDV�GXH�WR�VRIWZDUH�
SUREOHPV�FRQWUROOLQJ�WKH�EDJJDJH�V\VWHP��/LNHZLVH��WKH�VWDWH�RI�,OOLQRLV¶�0HGLFDLG�SURJUDP�
HQFRXQWHUHG�PDQ\�IDLOXUHV�RI�WKH�FRPSXWHU�V\VWHP�ZLWK�WKH�V\VWHP�DVVLJQLQJ�SDWLHQWV�WR�
LQDSSURSULDWH�KHDOWK�FDUH�SURYLGHUV��.URO�����������

0DQ\�GLVDVWHUV�DUH�EH\RQG�WKH�FRQWURO�RI�PDQDJHUV�DQG�WKHUH�LV�OLWWOH�WKH\�FDQ�GR�RWKHU�WKDQ�
SODQ�IRU�HPHUJHQFLHV��+RZHYHU��LQ�PDQ\�FDVHV��GLVDVWHUV�DSSHDU�WR�UHVXOW�IURP�RYHUO\�KLJK�
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H[SHFWDWLRQV�IRU�QHZ�FRPSXWHU�V\VWHPV�DQG�D�ODFN�RI�XQGHUVWDQGLQJ�RQ�KRZ�GLI¿FXOW�LW�LV�WR�
LPSOHPHQW�D�QHZ�V\VWHP��7KLV�DXWKRU�KDV�UHYLHZHG�D�ODUJH�QXPEHU�RI�FRPSXWHU�SUREOHPV�
DQG�IDLOXUHV��5RFKHOHDX���������%RWK�WKH�)HGHUDO�$YLDWLRQ�$GPLQLVWUDWLRQ��)$$��DQG�,Q�
WHUQDO�5HYHQXH�6HUYLFH��,56��KDYH�H[SHULHQFHG�PDMRU�IDLOXUHV�WKDW�KDYH�OHG�WR�WKUHDWV�IURP�
&RQJUHVV�WR�GHIXQG�V\VWHPV��&RQH���������$QRWKHU�H[DPSOH�LV�WKH�VWDWH�RI�)ORULGD¶V�QHZ�
KXPDQ�VHUYLFHV�V\VWHP�WKDW�HQFRXQWHUHG�PXFK�KLJKHU�WKDQ�SURMHFWHG�FRVWV�DQG�VORZHU�WKDQ�
H[SHFWHG�LPSOHPHQWDWLRQ��.LGG���������7KH�SHUFHLYHG�GLVDVWHU�OHG�WR�WKH�ORVV�RI�WKH�MRE�RI�
WKH�VWDWH�RI¿FLDO�LQ�FKDUJH�RI�WKH�QHZ�V\VWHP�DORQJ�ZLWK�WKUHDWHQHG�OHJDO�DFWLRQ��+RZHYHU��
RYHU�WKH�ORQJ�UXQ��LW�DSSHDUV�WKDW�WKH�V\VWHP�DFWXDOO\�ZRUNHG�DQG�KDV�KHOSHG�WR�UHGXFH�FRVWV��
,QIRUPDWLRQ�PDQDJHPHQW�RI¿FLDOV�QHHG�WR�HQVXUH�WKDW�H[HFXWLYHV�DQG�WKH�SXEOLF�KDYH�UHDOLVWLF�
H[SHFWDWLRQV�RI�V\VWHP�FRVWV�DQG�SHUIRUPDQFH��&RPSXWHU�SUREOHPV�DQG�GLVDVWHUV�DUH�OLNHO\�
WR�RFFXU�PRUH�RIWHQ�DV�FRPSXWLQJ�EHFRPHV�FHQWUDO�WR�JRYHUQPHQWDO�SHUIRUPDQFH�DQG�FRP�
PXQLFDWLRQ�ZLWK�LWV�FRQVWLWXHQWV��,Q�WKHVH�VLWXDWLRQV��PDQDJHUV�FDQQRW�DYRLG�GHDOLQJ�ZLWK�
FRPSXWLQJ�HYHQ�LI�WKH\�KDYH�UHPRYHG�WKHPVHOYHV�IURP�DQ\�GHFLVLRQV�FRQFHUQLQJ�LW�

,Q�FRQWUDVW�WR�WKH�GLVDVWHU�FDVHV��VRPH�SROLWLFLDQV�DQG�PDQDJHUV�PDNH�XVH�RI�QRWDEOH�DFKLHYH�
PHQWV�LQ�FRPSXWLQJ�WR�ERRVW�WKHLU�UHSXWDWLRQ�IRU�LQQRYDWLRQ�DQG�HIIHFWLYHQHVV��+RZHYHU��LW�
FDQ�EH�GDQJHURXV�IRU�SROLWLFLDQV�RU�PDQDJHUV�WR�FODLP�VXFFHVV�IRU�ODUJH�VFDOH�QHZ�V\VWHPV�
XQWLO�WKH�V\VWHPV�KDYH�EHHQ�IXOO\�LPSOHPHQWHG�DQG�WHVWHG��)RU�H[DPSOH��D�IRUPHU�VWDWH�RI�
,OOLQRLV�FRPSWUROOHU�LQWURGXFHG�D�SRZHUIXO�QHZ�FRPSXWHU�V\VWHP�WKDW�ZDV�DLPHG�DW�VSHHG�
LQJ�WKH�LVVXDQFH�RI�FKHFNV�DV�ZHOO�DV�LPSURYLQJ�DFFHVV�WR�RQOLQH�LQIRUPDWLRQ�GXULQJ�-XQH�
RI�������0DQLHU���������6RRQ�DIWHUZDUG��WKHUH�ZHUH�FRPSODLQWV�WKDW�FKHFNV�ZHUH�DUULYLQJ�
EHKLQG�VFKHGXOH�DQG�WKDW�PDWWHUV�KDG�QRW�LPSURYHG��=LHJOHU���������7KH�DJHQF\�VWDWHG�WKDW�LW�
ZDV�MXVW�WDNLQJ�WLPH�IRU�ZRUNHUV�WR�JHW�XVHG�WR�WKH�QHZ�V\VWHP��7KLV�LV�RQH�FDVH�ZKHUH�WKHUH�
GRHV�DSSHDU�WR�EH�D�FOHDU�SUHVFULSWLYH�OHVVRQ�IRU�PDQDJHUV��1HZ�FRPSXWHU�V\VWHPV�WKDW�DUH�
ODUJH�VFDOH�DQG�LQWURGXFH�PDMRU�FKDQJHV�XVXDOO\�H[SHULHQFH�VLJQL¿FDQW�VWDUW�XS�SUREOHPV�
DQG�FODLPV�RI�VXFFHVV�VKRXOG�EH�PXWHG�XQWLO�VXFFHVV�FDQ�EH�SURYHQ�

,QIRUPDWLRQ 0DQDJHPHQW DQG ,QWHURUJDQL]DWLRQDO
6WUXJJOHV

0DQ\�RI�RXU�ODUJHVW�JRYHUQPHQWDO�SURJUDPV�LQYROYH�FRPSOH[�DUUDQJHPHQWV�ZKHUH�DGPLQLV�
WUDWLRQ�DQG�IXQGLQJ�DUH�VKDUHG�E\�IHGHUDO��VWDWH��DQG�ORFDO�JRYHUQPHQWV��7KHVH�JRYHUQPHQWV�
DUH�RIWHQ�DW�RGGV�RYHU�KRZ�WKH\�YLHZ�LQIRUPDWLRQ�V\VWHPV��)RU�H[DPSOH��WKH�ZHOIDUH�UHIRUP�
OHJLVODWLRQ�SDVVHG�LQ������OHG�WR�QHHGHG�FKDQJHV�LQ�KRZ�VWDWH�DQG�ORFDO�JRYHUQPHQWV�JDWKHUHG�
DQG�DQDO\]HG�GDWD��6LQFH�ZHOIDUH�UHFLSLHQWV�PRYH�IURP�VWDWH�WR�VWDWH��WKH�QHZ�ZHOIDUH�WLPH�
OLPLWV�UHTXLUH�VWDWHV�WR�VKDUH�DQG�UHGHVLJQ�WKHLU�V\VWHPV�VR�WKH\�FDQ�FDOFXODWH�WLPH�SHULRGV�
RQ�ZHOIDUH�DQG�ZKHWKHU�D�UHFLSLHQW�KDV�H[FHHGHG�VWDWH�RU�IHGHUDO�OLPLWV����\HDUV�WRWDO�DQG���
\HDUV�FRQVHFXWLYHO\�IRU�IHGHUDO�OLPLWV���3ULRU�V\VWHPV�ZHUH�RULHQWHG�WR�\HDUO\�LQIRUPDWLRQ�DQG�
ZHUH�FRQFHUQHG�RQO\�ZLWK�ZHOIDUH�DFWLYLWLHV�LQ�WKHLU�RZQ�VWDWH��7KH�IHGHUDO�JRYHUQPHQW�KDV�
HVWDEOLVKHG�GDWD�UHSRUWLQJ�UHTXLUHPHQWV�WKDW�PDQ\�VWDWHV�YLHZ�DV�EXUGHQVRPH�DQG�XQQHFHV�
VDU\��1HZFRPEH���������)RU�H[DPSOH��WKH\�KDYH�WR�PRQLWRU�WKH�VFKRRO�DWWHQGDQFH�RI�WHHQDJH�
PRWKHUV�DQG�WKDW�UHTXLUHV�VKDULQJ�LQIRUPDWLRQ�ZLWK�LQGHSHQGHQW�ORFDO�VFKRRO�GLVWULFWV��7KH�
TXDOLW\�RI�WKH�GDWD�VXEPLWWHG�E\�WKH�VWDWHV�LV�DOVR�DQ�LVVXH��1HZFRPEH���7KH�YHU\�SXUSRVHV�
RI�WKH�IHGHUDO�DQG�VWDWH�V\VWHPV�FDQ�EH�VRPHZKDW�DW�RGGV��7KH�IHGHUDO�JRYHUQPHQW�ZDQWV�WR�
XVH�WKH�V\VWHP�WR�GHWHUPLQH�WKH�RYHUDOO�VXFFHVV�RI�WKH�SURJUDP�DQG�WR�EH�DEOH�WR�FRPSDUH�WKH�
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SHUIRUPDQFH�RI�VWDWHV��7KH�VWDWH�JRYHUQPHQWV�RIWHQ�DUH�RSSRVHG�WR�WKH�LQFUHDVH�LQ�WKH�QXPEHU�
RI�GDWD�HOHPHQWV�UHTXLUHG�IURP����WR�����DQG�WKH�FRVWV�RI�JDWKHULQJ�PXFK�QHZ�LQIRUPDWLRQ�
�1HZFRPEH���6LPLODU�GLVDJUHHPHQWV�FDQ�RFFXU�EHWZHHQ�VWDWH�DQG�ORFDO�JRYHUQPHQWV�ZLWK�
WKH� ODWWHU�RIWHQ�IHHOLQJ� WKDW�VWDWHV�DUH� WRR�DXWRFUDWLF� LQ�KRZ�WKH\� LPSOHPHQW� LQIRUPDWLRQ�
V\VWHPV��7KH�UHVROXWLRQ�RI�VXFK�GLVDJUHHPHQWV�ZLOO�LQYROYH�FRQÀLFW�DQG�EDUJDLQLQJ�ZLWK�
FUHDWLYH�VROXWLRQV�VRXJKW�WKDW�PHHW�WKH�SULPDU\�QHHGV�RI�DOO�LQYROYHG��

6FKRHFK��-HQVHQ��)XONV��DQG�6PLWK��������SURYLGH�D�FDVH�VWXG\�RI�D�YROXQWHHU�JURXS� LQ�
$UOLQJWRQ��7H[DV��ZKR�WULHG�WR�FUHDWH�D�GDWD�EDQN�DLPHG�DW�KHOSLQJ�UHGXFH�DOFRKRO�DQG�GUXJ�
DEXVH��7KLV�YROXQWHHU�JURXS�³GLVFRYHUHG�WKH�SROLWLFV�RI�LQIRUPDWLRQ�´�+RVSLWDOV�RSSRVHG�
WKH�LGHQWL¿FDWLRQ�RI�GUXJ�DIIHFWHG�ELUWKV��:KHQ�DJHQF\�SHUVRQQHO�FKDQJHG��SHUPLVVLRQ�IRU�
DFFHVV�WR�WKH�GDWD�KDG�WR�EH�REWDLQHG�RYHU�DJDLQ��&KDQJHV�LQ�WKH�VWUXFWXUH�RI�JRYHUQPHQW�
DQG�IXQFWLRQV�RI�RI¿FH�DOVR�OHG�WR�WKH�QHHG�WR�VWDUW�DJDLQ��7KH\�IRXQG�WKDW�GDWD�JDWKHULQJ�
ZDV�QRW�D�KLJK�SULRULW\�IRU�RWKHU�DJHQFLHV�LQYROYHG�DQG�DFFHVV�WR�GDWD�ZDV�RIWHQ�GHOD\HG�RU�
QRW�IRUWKFRPLQJ���

7KH� &HQWHU� IRU� 7HFKQRORJ\� LQ� *RYHUQPHQW� �&7*�� KDV� FRQGXFWHG� VHYHUDO� FDVH� VWXGLHV�
FRQFHUQLQJ�WKH�GHYHORSPHQW�RI�LQIRUPDWLRQ�V\VWHPV�WKDW�UHTXLUH�WKH�FRRSHUDWLRQ�RI�VHYHUDO�
RUJDQL]DWLRQV��2QH�FDVH�VWXG\�LQYROYHG�WKH�GHYHORSPHQW�RI�DQ�LQIRUPDWLRQ�V\VWHP�IRU�WKH�
KRPHOHVV��)LUVW��VHYHUDO�GLIIHUHQW�DFWRUV�QHHGHG�WR�EH�LQYROYHG�LQ�WKH�GHYHORSPHQW�RI�WKH�
V\VWHP�LQFOXGLQJ�WKH�1HZ�<RUN�6WDWH�2I¿FH�RI�7HPSRUDU\�DQG�'LVDELOLW\�$VVLVWDQFH��WKH�
%XUHDX�RI�6KHOWHU�$VVLVWDQFH��WKH�1HZ�<RUN�&LW\�'HSDUWPHQW�RI�+RPHOHVV��WKH�2I¿FH�RI�
&KLOGUHQ�DQG�)DPLO\�6HUYLFHV�� WKH�'HSDUWPHQW�RI�+HDOWK�� WKH�'HSDUWPHQW�RI�/DERU�� WKH�
2I¿FH�RI�$OFRKRO�DQG�6XEVWDQFH�$EXVH�6HUYLFHV��DQG�WKH�'LYLVLRQ�RI�3DUROH��DQG�PDQ\�
LQGHSHQGHQW�QRQSUR¿W�RUJDQL]DWLRQV�FRQWULEXWH�WR�DQG�XVH�LQIRUPDWLRQ�RQ�WKH�V\VWHP��7KH�
KXJH�QXPEHU�RI�DFWRUV�PHDQW�WKDW�WKH�GHYHORSPHQW�RI�WKH�V\VWHP�KDG�WR�EH�YHU\�GHOLEHUDWH�
DQG�WKH�¿UVW�SULRULW\�ZDV�WR�GHYHORS�D�VHQVH�RI�WUXVW�DPRQJVW�WKHP�¿UVW�EHIRUH�JHWWLQJ�LQWR�
WHFKQLFDO�GHVLJQ��&7*���������7KH�QHZ�LQIRUPDWLRQ�V\VWHP�ZDV�WR�EH�XVHG�WR�KHOS�VHW�JRDOV�
DQG�WKXV�DIIHFW�HYDOXDWLRQ��&RQVHTXHQWO\��WKHUH�ZHUH�LVVXHV�WKDW�KDG�WR�EH�VHWWOHG�DERXW�KRZ�
DPELWLRXV�WR�PDNH�JRDOV��&RQVHQVXV�KDG�WR�EH�IRUJHG�RQ�NH\�GH¿QLWLRQV�VXFK�DV�WKH�³GDWH�RI�
DGPLWWDQFH´�LQWR�WKH�V\VWHP�EHFDXVH�WKHVH�GH¿QLWLRQV�ZHUH�LPSRUWDQW�WR�IXQGLQJ�RI�WKH�HQG�
XVHUV�RI�WKH�V\VWHP��6RPH�DJHQFLHV�ZDQWHG�D�PRUH�GHWDLOHG�OLVWLQJ�RI�HWKQLF�RSWLRQV�WKDQ�
RWKHUV�GXH�WR�WKHLU�IHGHUDO�IXQGLQJ�UHTXLUHPHQWV��VR�WKLV�GHWDLO�QHHGHG�WR�EH�QHJRWLDWHG��WRR��
7KH�EDVLF�SRLQWV�RI�WKLV�FDVH�VWXG\�DUH�WKDW�QHJRWLDWLRQ�DQG�WUXVW�DUH�HVVHQWLDO�WR�WKH�FUHDWLRQ�
RI�LQWHURUJDQL]DWLRQDO�DQG�LQWHUJRYHUQPHQWDO�V\VWHPV��2UJDQL]DWLRQV�WKDW�EHOLHYH�WKDW�WKHLU�
¿QDQFLDO�LQWHUHVWV�DQG�YLDELOLW\�ZLOO�EH�WKUHDWHQHG�E\�D�QHZ�V\VWHP�ZLOO�UHVLVW�LW�UHJDUGOHVV�
RI�KRZ�UDWLRQDO�DQG�VHQVLEOH�WKH�SROLF\�ORRNV�RQ�SDSHU���

$QRWKHU�&7*��������VWXG\�IRFXVHG�RQ�DWWHPSWV�WR�EXLOG�LQWHJUDWHG�FULPLQDO�MXVWLFH�V\VWHPV��
,W�IRXQG�PDQ\�FRQÀLFWV�RYHU�EXGJHWV��RUJDQL]DWLRQDO�UHODWLRQVKLSV��DQG�SURFHGXUHV��&7*�
FRQFOXGHG�WKDW�WKHVH�SUREOHPV�ZHUH�QRW�WHFKQLFDO�LQ�QDWXUH�EXW�GXH�WR�³FRQÀLFWLQJ�YLVLRQV´�
UHODWHG�WR�RUJDQL]DWLRQDO�DQG�SROLWLFDO�LQWHUHVWV��,W�DOVR�IRXQG�WKDW�WUXVW��SDUWLFLSDWLRQ��DQG�
XQGHUVWDQGLQJ�RI�WKH�EXVLQHVV�ZHUH�DPRQJ�WKRVH�HOHPHQWV�UHTXLUHG�IRU�VXFFHVV��7R�DFKLHYH�
EX\�LQ��WKH\�KDG�WR�SD\�PXFK�DWWHQWLRQ�WR�³LQWHUHVWV�DQG�LQFHQWLYHV´�DQG�XVH�PDUNHWLQJ�DQG�
VHOOLQJ�WHFKQLTXHV��3ROLWLFDO�SUHVVXUHV�SOD\HG�DQ�LPSRUWDQW�UROH�LQ�VRPH�FDVHV��7KH�VWXG\�
IRXQG� WKDW�³WXUI� LV� WKH�ELJJHVW�NLOOHU�RI� LQWHJUDWLRQ´��³3URWHFWLQJ� WXUI�FDQ�EH�SDUWLFXODUO\�
LPSRUWDQW�ZKHQ�WKH�SRWHQWLDO�ORVV�RI�DXWRQRP\�RU�FRQWURO�FRXOG�EHQH¿W�RWKHU�DJHQFLHV�WKDW�
DUH�SROLWLFDO�RU�LQVWLWXWLRQDO�DGYHUVDULHV´��S������
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7KHUH�ZDV�DOVR�D�QHHG�IRU�D�FKDPSLRQ�RI�WKH�V\VWHP�ZKR�KDG�PDMRU�RUJDQL]DWLRQDO�RU�SR�
OLWLFDO�LQÀXHQFH�WKDW�DOORZHG�WKLV�SHUVRQ�WR�RYHUFRPH�WKH�SROLWLFDO�EDUULHUV�WR�LQWHJUDWLRQ��
%HOODP\��������IRXQG�YHU\�VLPLODU�UHVXOWV�LQ�D�UHYLHZ�RI�DWWHPSWV�WR�FUHDWH�FULPLQDO�MXVWLFH�
V\VWHPV�LQ�(QJODQG��$OWKRXJK�WHFKQLFDO�VNLOOV�DUH�DOZD\V�XVHIXO�DQG�VRPHWLPHV�HVVHQWLDO��
WKH�GHYHORSPHQW�RI�VXFFHVVIXO�LQWHURUJDQL]DWLRQDO�V\VWHPV�QHFHVVLWDWHV�PDMRU�XVH�RI�SROLWL�
FDO�VNLOOV�DQG�UHVRXUFHV��7KH�$QGHUVRQ�HW�DO���������VWXG\�RI�IRXU�VWDWHV�IRXQG�WKDW�LW�ZDV�
LPSRUWDQW�WR�KDYH�JHQHUDO�H[HFXWLYH�OHDGHUV�ZKR�DUH�FKDPSLRQV�RI�,7�

6WDWHV�ZLWK�H[HPSODU\�,7�SUDFWLFHV�KDYH�H[HFXWLYH�OHDGHUVKLS��JRYHUQRU�DQG�VWDWH�&,2��ZKR�
DUH�FKDPSLRQV�RI�,7�LQLWLDWLYHV��$OO�IRXU�RI�WKH�VWDWHV�ZH�YLVLWHG�H[HPSOLI\�WKLV�FKDUDFWHULVWLF��
7KHVH�OHDGHUV�HPSKDVL]H�WKH�YDOXH�RI�,7�IRU�WKH�VWDWH�LQ�SHUIRUPLQJ�LWV�PLVVLRQV��7KH\�YLHZ�
,7�DV�DQ�LQYHVWPHQW��UDWKHU�WKDQ�D�FRVW�«��S������

7KHVH�VWXGLHV�DQG�RWKHU�OLWHUDWXUH�RQ�,7�KDYH�WZR�LPSRUWDQW�LPSOLFDWLRQV������*HQHUDOLVW�
DGPLQLVWUDWRUV�ZKR�ZDQW�WR�KDYH�VXFFHVVIXO�,7�SURJUDPV�QHHG�WR�EH�HQJDJHG�LQ�,7��DQG�����
,7�KHDGV�QHHG�WR�FXOWLYDWH�VXSSRUW�IURP�JHQHUDOLVW�DGPLQLVWUDWRUV���

2QH�RI�WKH�FXUUHQW�WUHQGV�LQ�LQIRUPDWLRQ�WHFKQRORJ\�PDQDJHPHQW�LV�WR�HQFRXUDJH�WKH�HDV\�
VKDULQJ�RI�LQIRUPDWLRQ�DQG�WR�EULQJ�DQ�HQG�WR�LQIRUPDWLRQ�VLORV��7KXV��VWDWHV�VXFK�DV�3HQQ�
V\OYDQLD��&KDEURZ��������KDYH�KLUHG�GHSXW\�FKLHI�LQIRUPDWLRQ�RI¿FHUV�ZLWK�RQH�RI�WKH�PDMRU�
JRDOV�RI�WKHLU�MREV�EHLQJ�WR�HQKDQFH�,7�HIIHFWLYHQHVV�E\�FRRUGLQDWLQJ�EXGJHWLQJ�DFURVV�DJHQ�
FLHV�WKDW�VKDUH�FRPPRQ�IXQFWLRQV��VR�FDOOHG�FRPPXQLWLHV�RI�SUDFWLFH���)RU�H[DPSOH��VHYHUDO�
DJHQFLHV�PD\�KDYH�H�SD\PHQW�V\VWHPV�WKDW�FRXOG�VKDUH�D�VLQJOH�DSSOLFDWLRQ��)RUFLQJ�DJHQFLHV�
WR�VKDUH�FRPPRQ�DSSOLFDWLRQV�LV�OLNHO\�WR�OHDG�WR�WHQVLRQ�DQG�SROLWLFDO�EDWWOHV��

,Q�VRPH�FDVHV��WKH�XVH�RI�FRPSXWLQJ�PD\�KHOS�WR�UHGXFH�WKH�DPRXQW�RI�DG�KRPLQHP�SROLWLFV�
DQG�JLYH�PRUH�DWWHQWLRQ�WR�WKH�XQGHUO\LQJ�IDFWV�RI�FDVHV�LQ�GHYHORSPHQW�GHFLVLRQV��'XWWRQ�	�
.UDHPHU���������7KH\�IRXQG�WKDW�WKH�FRPSXWLQJ�PRGHOV�GLG�QRW�HOLPLQDWH�SROLWLFV��'HYHORSHUV�
DQG�DQWLGHYHORSHUV�HPSOR\HG�FRPSHWLQJ�PRGHOV�ZLWK�GLIIHUHQW�DVVXPSWLRQV��+RZHYHU��WKH�
IRFXV�RQ�WKH�FRPSXWHU�PRGHOV�KHOSHG�WR�GLUHFW�DWWHQWLRQ�WR�IDFWV�RI�WKH�FDVH�DQG�DZD\�IURP�
SHUVRQDOLWLHV�DQG�XQYHUL¿DEOH�DVVXPSWLRQV��WKXV�IDFLOLWDWLQJ�FRPSURPLVH�DQG�DJUHHPHQW��

,QIRUPDWLRQ 0DQDJHPHQW DQG WKH 3ROLWLFV RI 'DWDEDVHV

0RVW�LQIRUPDWLRQ�PDQDJHUV�SUHIHU�WR�DYRLG�WKH�UHOHDVH�RI�LQIRUPDWLRQ�ZLWK�SROLWLFDO�LPSOL�
FDWLRQV��+RZHYHU��RIWHQ�WKH\�FDQQRW�DYRLG�UHOHDVLQJ�VXFK�LQIRUPDWLRQ�DQG�QHHG�WR�KDYH�D�
GHIHQVLEOH�SROLF\�LQ�WKLV�UHJDUG��7KH�1HZ�<RUN�6WDWH�$WWRUQH\�*HQHUDO¶V�2I¿FH��<DWHV��������
SODQ�WR�WUDFN�ÀRZV�RI�GRQDWLRQV�WR�YLFWLPV�RI�WKH�6HSWHPEHU���WK�WUDJHG\�ZDV�UHVLVWHG�E\�
RUJDQL]DWLRQV�VXFK�DV�WKH�5HG�&URVV�GXH�WR�SULYDF\�DQG�FRQ¿GHQWLDOLW\�LVVXHV��7KH�)UHHGRP�
RI�,QIRUPDWLRQ�$FW��)2,$��FRYHUV�FRPSXWHU�UHFRUGV�LQ�PRVW�VWDWHV��,VVXHV�RI�SULYDF\�DQG�
SXEOLF�LQWHUHVW�RIWHQ�FROOLGH�DQG�PDQDJHUV�DUH�RIWHQ�IRUFHG�WR�PDNH�GLI¿FXOW�FKRLFHV��$O�
WKRXJK�WKHVH�SUREOHPV�H[LVWHG�SULRU�WR�FRPSXWHUV��WKH�H[LVWHQFH�RI�FRPSXWLQJ�KDV�PDGH�LW�
SRVVLEOH�IRU�RXWVLGHUV�WR�FRQGXFW�YHU\�GHWDLOHG�FULWLTXHV�RI�WKH�SUDFWLFHV�RI�SXEOLF�DJHQFLHV�
ZLWK�HPSKDVLV�RQ�SRLQWLQJ�RXW�WKHLU�IDLOXUHV�DQG�TXHVWLRQDEOH�GHFLVLRQV��)RU�H[DPSOH��WKH�
&KLFDJR�7ULEXQH�GLG�D�UHDQDO\VLV�RI�FRPSXWHUL]HG�LQIRUPDWLRQ�IURP�WKH�,OOLQRLV�'HSDUWPHQW�
RI�3XEOLF�$LG�WR�GR�DQ�H[SRVp�RI�IUDXG�DQG�ZDVWH�LQ�LWV�0HGLFDLG�V\VWHP��%URGW��3RVVOH\��	�
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-RQHV���������7KH�H[WHQW��PDJQLWXGH��DQG�VSHHG�RI�WKHLU�DQDO\VLV�ZRXOG�KDYH�EHHQ�LPSRV�
VLEOH�ZLWKRXW�DFFHVV�WR�FRPSXWHUL]HG�UHFRUGV��&RQVHTXHQWO\��LW�LV�QRW�VXUSULVLQJ�WKDW�PDQ\�
JRYHUQPHQWDO�DJHQFLHV�UHVLVW�)2,$�UHTXHVWV��$�VHULHV�RI�DUWLFOHV��H�J���0LWFKHOO��������E\�
WKH�1HZV�*D]HWWH�QHZVSDSHU�LQ�,OOLQRLV�UHYHDOHG�WKDW�PDQ\�UHVLVW�)2,$�XVLQJ�D�YDULHW\�RI�
UHDVRQV�VXFK�DV�WKH�IDFW�WKDW�WKH\�ZRXOG�KDYH�WR�FUHDWH�D�QHZ�GRFXPHQW��7KH�H[LVWHQFH�RI�D�
JRRG�FRPSXWHUL]HG�V\VWHP�FDQ�VHUYH�WR�ZHDNHQ�WKH�DUJXPHQW�WKDW�WKH�REWDLQLQJ�RI�UHFRUGV�
ZRXOG�SRVH�WRR�JUHDW�D�EXUGHQ�RQ�WKH�JRYHUQPHQWDO�DJHQF\���

*HQHUDOLVW�DQG�LQIRUPDWLRQ�PDQDJHUV�SLFWXUH�WHFKQRORJ\�DV�D�ZD\�WR�EHWWHU�VHUYLFHV��EXW�
WKH\�VKRXOG�EH�DZDUH�WKDW�WKH�VDPH�WHFKQRORJLHV�DQG�GDWDEDVHV�FDQ�EH�HPSOR\HG�IRU�SROLWL�
FDO�SXUSRVHV��)RU�H[DPSOH��PDQ\�PXQLFLSDO�DQG�VWDWH�JRYHUQPHQWV�DUH�QRZ�FRQVWUXFWLQJ�
SRZHUIXO�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV�WKDW�DUH�DLPHG�DW�LPSURYLQJ�VHUYLFHV�WR�FLWL]HQV�
WKURXJK�WKH�PDSSLQJ�RI�LQWHJUDWHG�GDWDEDVHV��+RZHYHU��*,6V�DQG�WKHLU�GDWD�DUH�QRZ�EHLQJ�
XVHG�IRU�³F\EHU�ZDUG�KHHOLQJ´�LQ�WKH�����V�DQG�IDFLOLWDWH�VXFK�WUDGLWLRQDO�IXQFWLRQV�OLNH�WKH�
PDSSLQJ�RI�YROXQWHHUV��FDQYDVVLQJ�RI�YRWHUV��DQG�ORFDWLRQ�RI�UDOO\�VLWHV��1RYRWQ\�	�-DFREV��
�������3ROLWLFLDQV�DUH�OLNHO\�WR�VHHN�GDWD�IURP�WKHVH�SXEOLF�LQIRUPDWLRQ�V\VWHPV�WR�FRQGXFW�
WKHLU�SROLWLFDO�FDPSDLJQV��)RU�H[DPSOH��GDWDEDVHV�DOORZ�WKH�WDUJHWLQJ�RI�FDPSDLJQV�VR�WKDW�
FDQGLGDWHV�FDQ�XVH�VHYHUDO�GLIIHUHQW�PHVVDJHV�DQG�FRQGXFW�³VWHDOWK�FDPSDLJQV´�ZLWKRXW�
DOHUWLQJ�WKHLU�RSSRQHQWV��7KXV��WKH�PRUH�SRZHUIXO�DQG�LQIRUPDWLRQ�ULFK�ORFDO�*,6V�EHFRPH��
WKH�PRUH�DWWUDFWLYH�WKH\�ZLOO�EH�DV�GDWDEDVHV�IRU�SROLWLFDO�DFWLYLWLHV��ZKLFK�FRXOG�OHDG�WR�
FRQWURYHUV\�

2QOLQH &RPSXWHU�0HGLDWHG &RPPXQLFDWLRQ

7KH�LPSDFW�RI�WKH�:RUOG�:LGH�:HE�KDV�HVSHFLDOO\�LPSRUWDQW�LPSOLFDWLRQV�IRU�SROLWLFV��5H�
VHDUFKHUV�VXFK�DV�5REHUW�3XWQDP��������SRLQW�RXW�D�VXEVWDQWLDO�GHFUHDVH�LQ�VRPH�IRUPV�RI�
FLYLF�SDUWLFLSDWLRQ�RQ�WKH�SDUW�RI�WKH�SXEOLF��0DQ\�SHRSOH�DUH�IULJKWHQHG�WR�VSHDN�DW�SXEOLF�
KHDULQJV��7KH�:HE�RIIHUV�D�ZD\�RI�LQFUHDVLQJ�SXEOLF�SDUWLFLSDWLRQ�LQ�FRPPXQLW\�GHFLVLRQV�
�$OH[DQGHU�	�*UXEEV���������0DQ\�SHRSOH�VHH�XV�HQWHULQJ�D�QHZ�DJH�RI�F\EHUGHPRFUDF\�
�6WDKOPDQ���������6K\�SHRSOH�DQG�VWXWWHUHUV�ZRXOG�EH�DEOH�WR�SURYLGH�WHVWLPRQ\�HOHFWURQL�
FDOO\�DQG�WKHLU�DUJXPHQWV�ZRXOG�EH�MXGJHG�EDVHG�RQ�FRQWHQW�UDWKHU�WKDQ�WKHLU�DSSHDUDQFH�RU�
SXEOLF�VSHDNLQJ�VNLOOV��&RQWH���������0XQLFLSDOLWLHV�PD\�KHOS�WR�GHYHORS�XVHIXO�QHWZRUNV�
VXFK� DV� VHQLRU�FLWL]HQ� GLVFXVVLRQV�� 3DUHQWV� FDQ� XVH� WKH� V\VWHP� WR� XSGDWH� WKHPVHOYHV� RQ�
VWXGHQW�KRPHZRUN�DVVLJQPHQWV��+RZHYHU��DV�QRWHG�DERYH��WKHUH�DUH�VHYHUDO�GUDZEDFNV�WR�
WHOHGHPRFUDF\�DQG�WKH�GHYHORSPHQW�RI�LQWHUDFWLYH�,QWHUQHW�DSSOLFDWLRQV�

� 7KHUH� LV� OHVV� LQKLELWLRQ� LQ� WHOHFRPPXQLFDWLRQV� WKDQ� LQ� LQ�SHUVRQ� FRPPXQLFDWLRQV�
DJDLQVW�LQWHPSHUDWH�VWDWHPHQWV��&RQVHTXHQWO\��HOHFWURQLF�IRUXPV�RIWHQ�GHJHQHUDWH�LQWR�
³ÀDPLQJ´�ZDUV��7KH�RULJLQDWRU�RI�WKH�6DQWD�0RQLFD��&DOLIRUQLD��RQOLQH�GLVFXVVLRQ�
V\VWHP�DUJXHG�WKDW��LI�KH�ZHUH�WR�GR�LW�RYHU�DJDLQ��KH�ZRXOG�OLNH�WR�KDYH�D�PRGHUDWRU�
IRU�WKH�V\VWHP�DQG�FKDUJH�XVHU�IHHV��&RQWH��������6FKXOHU��������

� 6RPH�SHRSOH�ODFN�WKH�FRPSXWLQJ�WHFKQRORJ\�DQG�RU�VNLOOV�WR�SDUWLFLSDWH�LQ�WKHVH�HOHF�
WURQLF�GLVFXVVLRQV��:LOKHOP��������

� ,W�LV�IHDUHG�E\�VRPH�WKDW�HDVLQJ�DFFHVV�WR�SXEOLF�WHVWLPRQ\�DQG�LQSXW�WR�SXEOLF�RI¿FLDOV�
PD\�UHVXOW�LQ�VXFK�D�PDVVLYH�DQG�GLVFRUGDQW�DPRXQW�RI�LQSXW�WKDW�GHPRFUDF\�ZRXOG�
EH�VW\PLHG�DQG�WKDW�JULGORFN�ZRXOG�LQFUHDVH���
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� 7KH�,QWHUQHW�UDLVHV�IHDUV�DERXW�SULYDF\��(IIRUWV�WR�LPSURYH�DFFHVV�FDQ�RIWHQ�OHDG�WR�
UHVLVWDQFH��)RU�H[DPSOH��WKH�6RFLDO�6HFXULW\�$GPLQLVWUDWLRQ��66$��PDGH�LQWHUDFWLYH�
EHQH¿WV�HVWLPDWHV�DYDLODEOH�RYHU�WKH�,QWHUQHW�EXW�ZDV�IRUFHG�WR�ZLWKGUDZ�WKH�VHUYLFH�
GXH�WR�SULYDF\�LVVXHV��-DPHV��������8QLWHG�6WDWHV�*HQHUDO�$FFRXQWLQJ�2I¿FH���������
6RFLDO�6HFXULW\�QXPEHUV�DUH�QRW�YHU\�SULYDWH�DQG�DOO�VRPHRQH�QHHGHG�ZDV�WKH�QXPEHU�
SOXV�WKH�UHFLSLHQW¶V�VWDWH�RI�ELUWK�DQG�PRWKHU¶V�PDLGHQ�QDPH�WR�JDLQ�DFFHVV�WR�HDUQLQJV�
DQG�EHQH¿WV�LQIRUPDWLRQ��

� 3XEOLF�RQOLQH�V\VWHPV�PD\�EHFRPH�FDPSDLJQ�YHKLFOHV�IRU�FHUWDLQ�SROLWLFLDQV�

$�GHWDLOHG�DFFRXQW��6FKPLW]��������RI�D�GLVFXVVLRQ�JURXS�FRQFHUQLQJ�KRPHOHVVQHVV�RQ�6DQWD�
0RQLFD¶V�3(1�V\VWHP�PDGH�WKH�IROORZLQJ�SRLQWV�DERXW�WKH�VXFFHVVHV�DQG�IDLOXUHV�RI�RQOLQH�
JURXSV���D��7KH�GLVFXVVLRQ�JURXS�ZDV�VXFFHVVIXO�LQ�EULQJLQJ�SHRSOH�ZKR�ZRXOG�QHYHU�KDYH�
HQJDJHG�LQ�IDFH�WR�IDFH�PHHWLQJV�WRJHWKHU�IRU�GLVFXVVLRQ�SXUSRVHV�RQ�DQ�HTXDO�EDVLV��EXW�
�E��HOHFWURQLF�PHGLD�GHPDQG�NH\ERDUGLQJ�DQG�ZULWLQJ�VNLOOV��7KXV��WKHUH�DUH�PDQ\�REVWDFOHV�
WR�WKH�VXFFHVVIXO�SDUWLFLSDWLRQ�RI�WKH�SRRU��2QH�UHFHQW�VWXG\�E\�*UHJVRQ��������IRXQG�WKDW�
HYHQ�SROLWLFDOO\� DFWLYH� FLWL]HQV�ZHUH� QRW� DEOH� WR� WUDQVIHU� WKHLU� DFWLYLVP� WR� D� FRPPXQLW\�
QHWZRUN�ZLWKRXW�VXEVWDQWLDO�WUDLQLQJ�DQG�H[SHULHQFH��+DOH��������GLG�D�VWXG\�RI�WKH�XVH�RI�
QHLJKERUKRRG�:HE�SDJHV��DQG�KLV�RYHUDOO�DVVHVVPHQW�ZDV�WKDW�WKH�RYHUDOO�XVDJH�UDWHV�ZHUH�
ORZ�DQG�WKDW�FRQVHTXHQWO\�WKHVH�SDJHV�ZHUH�QRW�PHHWLQJ�WKH�KRSH�WKDW�WKH\�PLJKW�KHOS�WR�
³UHYLWDOL]H�GHPRFUDF\�´��

%RWK�JHQHUDOLVWV�DQG�LQIRUPDWLRQ�PDQDJHPHQW�VWDII�QHHG�WR�JLYH�FDUHIXO�FRQVLGHUDWLRQ�WR�WKH�
SRVVLELOLWLHV�DQG�GUDZEDFNV�RI�WHOHGHPRFUDF\��,I�WKH\�GHFLGH�WR�VXSSRUW�HOHFWURQLF�GLVFXV�
VLRQ�JURXSV��VKRXOG�WKH\�HPSOR\�D�PRGHUDWRU�DQG��LI�VR��ZKR�VKRXOG�DFW�DV�D�PRGHUDWRU"�
:RXOG�D�PRGHUDWRU¶V�FHQVRULQJ�RI�LQSXW�EH�D�YLRODWLRQ�RI�WKH�ULJKW�WR�IUHH�VSHHFK"�)HUQEDFN�
�������DUJXHV�WKDW�PRVW�SHRSOH�DFFHSW�PRGHUDWLRQ�QRW�DV�³SULRU�UHVWUDLQW�EXW�DV�D�FRQFHV�
VLRQ´�IRU�WKH�JRRG�RI�WKH�FROOHFWLYLW\��+RZ�FDQ�WKH�DUJXPHQW�WKDW�WHOHGHPRFUDF\�LV�HOLWLVW�EH�
KDQGOHG"�,V�WKH�SURYLVLRQ�RI�SXEOLF�SODFHV��H�J���LQ�OLEUDULHV��IRU�HOHFWURQLF�LQSXW�VXI¿FLHQW�
WR�GHDO�ZLWK�WKLV�REMHFWLRQ"�,Q�WKLV�DXWKRU¶V�H[SHULHQFH��,�KDYH�IRXQG�VWURQJ�UHVLVWDQFH�WR�WKH�
HVWDEOLVKPHQW�RI�RQOLQH�GLVFXVVLRQ�JURXSV��0DQ\�ORFDO�JRYHUQPHQWDO�RI¿FLDOV�EHOLHYH�WKDW�
VXFK�FRPPXQLFDWLRQ�LV�OLNHO\�WR�UHVXOW�LQ�FRQWHQWLRXV�DQG�VWULGHQW�EHKDYLRU��6RPH�DOVR�IHHO�
WKDW�LQFUHDVHG�SDUWLFLSDWLRQ�ZRXOG�PDNH�JRYHUQPHQWDO�GHFLVLRQ�PDNLQJ�VORZHU�DQG�PRUH�
GLI¿FXOW��7KXV��:HVW¶V��������¿QGLQJ�WKDW�IHZ�JRYHUQPHQWDO�DJHQFLHV�DOORZHG�LQWHUDFWLY�
LW\�VXFK�DV�WKH�SRVWLQJ�RI�RQOLQH�PHVVDJHV��PXFK�OHVV�RQOLQH�GLVFXVVLRQ�JURXSV��PD\�QRW�
EH�PHUHO\�WKH�UHVXOW�RI�WKHLU�ODFN�RI�WHFKQRORJLFDO�VRSKLVWLFDWLRQ��EXW�PD\�DOVR�EH�GXH�WR�D�
FDOFXODWHG�UHOXFWDQFH�WR�VSRQVRU�&0&��

7KH 3ROLWLFV RI :HE 6LWHV DQG 2WKHU 2QOLQH ,QIRUPDWLRQ

7KH�FUHDWLRQ�RI�:HE�VLWHV�KDV�SURGXFHG�D�ZKROH�QHZ�VHW�RI�RSSRUWXQLWLHV�IRU�SROLWLFV� WR�
RFFXU��:KDW�NLQGV�RI�LQIRUPDWLRQ�VKRXOG�EH�RQOLQH"�:KR�VKRXOG�GHFLGH�ZKDW�LQIRUPDWLRQ�
VKRXOG�EH�RQOLQH"�7KHVH�DUH�LVVXHV�WKDW�KDYH�EHHQ�KLJKOLJKWHG�E\�WKH�:HE��%HIRUH��PRVW�
SXEOLF�LQIRUPDWLRQ�UHVLGHG�LQ�UHSRUWV�WKDW�IHZ�KDG�DFFHVV�WR�RU�HYHQ�NQHZ�H[LVWHG��7KH�HDVH�
RI�RQOLQH�DFFHVV�KDV�FKDQJHG�WKDW�VLWXDWLRQ�DQG�FDQ�OHDG�WR�FRQWURYHUVLHV�WKDW�ZRXOG�QRW�
KDYH�H[LVWHG�ZKHQ�LQIRUPDWLRQ�ZDV�UHVWULFWHG�WR�SDSHU�UHSRUWV��$V�D�UHVXOW�RI�WKH�HYHQWV�RI�
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6HSWHPEHU���WK��VRPH�8�6��DJHQFLHV�KDYH�SXOOHG�IURP�WKHLU�:HE�VLWHV�LQIRUPDWLRQ�RQ�KD]DUG�
RXV�ZDVWH�VLWHV��7R�PDQ\��WKHVH�DFWLRQV�PDNH�JRRG�VHQVH��EXW�RWKHUV�KDYH�SRLQWHG�RXW�WKDW�
WKH�FKHPLFDO�LQGXVWU\�KDV�WULHG�WR�NHHS�VXFK�LQIRUPDWLRQ�SULYDWH�DQG�WKDW�SXEOLF�DFFHVV�WR�
WKLV�LQIRUPDWLRQ�FDQ�KHOS�WR�VDYH�OLYHV��³$FFHVV�WR�*RYHUQPHQW�,QIRUPDWLRQ�3RVW�6HSWHPEHU�
��WK�´��������7KH�1HZ�<RUN�$WWRUQH\�*HQHUDO¶V�2I¿FH�EHJDQ�WR�GHYHORS�D�GDWDEDVH�WR�WUDFN�
WKH�GLVWULEXWLRQ�RI�PRQH\�GRQDWHG�WR�YLFWLPV�RI�WKH�DWWDFN��EXW�WKH�5HG�&URVV�UDLVHG�SULYDF\�
FRQFHUQV��<DWHV���������3ODFLQJ�VRPH�LQIRUPDWLRQ�RQ�JRYHUQPHQWDO�:HE�VLWHV�FDQ�UHVXOW�
LQ� MHRSDUG\� IRU�JRYHUQPHQW�RI¿FLDOV��$�8�6��*HRORJLFDO�6XUYH\�FRQWUDFW� HPSOR\HH�ZDV�
DOOHJHGO\�¿UHG�IRU�SRVWLQJ�D�PDS�RQ�WKH�8�6��JRYHUQPHQW�:HE�VLWH�WKDW�LGHQWL¿HG�DUHDV�RI�
WKH�$UFWLF�QDWLRQDO�ZLOGOLIH�DV�PRRVH�FDOYLQJ�DUHDV�WKDW�WKH�%XVK�DGPLQLVWUDWLRQ�ZRXOG�OLNH�
WR�RSHQ�WR�RLO�H[SORUDWLRQ��:LJJLQV���������5HFHQWO\��WKH�$PHULFDQ�(GXFDWLRQ�$VVRFLDWLRQ�
DQG�$PHULFDQ�/LEUDU\�$VVRFLDWLRQ��0RQDVWHUVN\��������KDYH�DFFXVHG�WKH�%XVK�DGPLQLVWUD�
WLRQ�RI�SROLWLFV�LQ�GHOHWLQJ�LQIRUPDWLRQ�IURP�LWV�:HE�VLWH�DQG�FLWHG�DQ�LQWHUQDO�PHPR�WKDW�LW�
ZDV�SROLF\�WR�UHPRYH�LQIRUPDWLRQ�WKDW�ZDV�RXWGDWHG�RU�GLG�QRW�³UHÀHFW�WKH�SULRULWLHV�RI�WKH�
$GPLQLVWUDWLRQ�´�7KXV��SXWWLQJ�XS�FHUWDLQ�LQIRUPDWLRQ�RU�RPLWWLQJ�LQIRUPDWLRQ�IURP�:HE�
VLWHV�FDQ�EHFRPH�D�FRQWURYHUVLDO�DQG�SROLWLFDO�LVVXH�

$�UHODWHG�LVVXH�LV�WR�ZKDW�H[WHQW�VKRXOG�:HE�VLWHV�RI�JRYHUQPHQWV�DFW�DV��LQ�HIIHFW��D�FDPSDLJQ�
:HE�VLWH�IRU�WKH�WRS�HOHFWHG�RI¿FLDOV"�7KHUH�LV�JUHDW�YDULDELOLW\�LQ�VWDWH�DQG�ORFDO�JRYHUQ�
PHQWV��EXW�VRPH�JRYHUQPHQWDO�KRPH�SDJHV�DSSHDU�WR�EH�FDPSDLJQ�VLWHV�ZLWK�SKRWRV�RI�WKH�
WRS�OHYHO�RI¿FLDOV�DQG�WKHLU�SHUVRQDO�SRVLWLRQV��DQG�DFFRPSOLVKPHQWV�RI�WKH�HOHFWHG�RI¿FLDO�
GRPLQDWLQJ�PXFK�RI�WKH�SDJH��6XFK�DFWLYLWLHV�FDQ�VWLPXODWH�RSSRVLWLRQ�WR�SROLWLFDO�XVHV��DQG�
)UDQ]HO�DQG�&RXUVH\��������UHSRUW�WKDW�WKH�VWDWH�RI�)ORULGD�EDQQHG�WKH�SODFHPHQW�RI�DOPRVW�
DQ\�LQIRUPDWLRQ�RWKHU�WKDQ�EDVLF�SHUVRQDO�DQG�OHJDO�LQIRUPDWLRQ�RQ�WKHLU�:HE�VLWHV��&RXUVH\�
�LQ�SUHVV��FLWHV�DQ�LQWHUHVWLQJ�H[DPSOH�LQ�ZKLFK�*RYHUQRU�-HE�%XVK�RUGHUHG�DQ�H�PDLO�OLQN�
EH�SODFHG�DW�WKH�WRS�RI�DOO�RI�WKH�VWDWH¶V�:HE�SDJHV��EXW�WKDW�OHG�WR�WKRXVDQGV�RI�UHVSRQVHV�
WKDW�FRXOG�QRW�EH�DQVZHUHG�LQ�D�WLPHO\�IDVKLRQ�DQG�WKH�SROLF\�ZDV�HYHQWXDOO\�UHYHUVHG����

6KRXOG�DGYHUWLVLQJ�E\�SULYDWH�EXVLQHVVHV�EH�DOORZHG�RQ�JRYHUQPHQWDO�VLWHV"�0DQ\�JRYHUQ�
PHQWV�DUH�UHVLVWLQJ�DGYHUWLVLQJ��6RPH�RI�WKH�PRVW�VXFFHVVIXO�VXFK�DV�+RQROXOX��3HWHUVRQ��
������KDYH�XVHG�DGYHUWLVLQJ�WR�IXQG�DGYDQFHG�HOHFWURQLF�JRYHUQPHQWDO�V\VWHPV�EXW�IHZ�
RWKHUV�KDYH�IROORZHG��+RQROXOX�SXW�RXW�D�EDQQHU�IRU�D�EDQN�RQ�LWV�:HE�VLWH��3HWHUVRQ�FLWHV�
RWKHU�JRYHUQPHQWV�DV�HLWKHU�EHLQJ�LQWHUHVWHG�LQ�DGYHUWLVLQJ�RU�QRW�GHSHQGLQJ�RQ�ZKHWKHU�WKH\�
VHH�LW�DV�QHFHVVDU\�IRU�IXQGLQJ��'HFLVLRQV�DERXW�RSHQLQJ�JRYHUQPHQW�VLWHV�WR�DGYHUWLVLQJ�
ZLOO�LQYROYH�HWKLFDO�DQG�SUDFWLFDO�LVVXHV���

(YHQ�GHFLVLRQV�DERXW�ZKDW� OLQNV� WR�KDYH�RQ�:HE�VLWHV�FDQ�EHFRPH�LQYROYHG�LQ�SROLWLFDO�
DQG�OHJDO�FRQWURYHUV\��$�FRXUW�FDVH�ZDV�EURXJKW�E\�DQ�RQOLQH�QHZVOHWWHU��7KH�3XWQDP�3LW��
DJDLQVW�WKH�FLW\�RI�&RRNYLOOH��7HQQHVVHH��GXH�WR�LWV�IDLOXUH�WR�SURYLGH�D�OLQN�WR�WKH�QHZVOHWWHU�
GHVSLWH�WKH�IDFW�WKDW�VHYHUDO�RWKHU�IRU�SUR¿W�DQG�QRQSUR¿W�RUJDQL]DWLRQV�ZHUH�OLQNHG�WR�IURP�
WKH�FLW\¶V�:HE�VLWH��$QRQ\PRXV���������0DQ\�JRYHUQPHQWV�DYRLG�PDNLQJ�VXFK�OLQNV��7KH�
FRQVHQVXV�LV�WKDW�LI�JRYHUQPHQWV�GR�PDNH�OLQNV��WKH\�QHHG�WR�KDYH�D�FDUHIXOO\�WKRXJKW�RXW�
�QRQDUELWUDU\��SROLF\�IRU�GRLQJ�VR���

(�*RYHUQDQFH ,VVXHV

7KHUH� LV�D� ODUJH�DQG�UDSLGO\�JURZLQJ�OLWHUDWXUH�DERXW�KRZ�,7�ZLOO�DIIHFW�DQG�FKDQJH�WKH�
QDWXUH�RI�SROLWLFDO�GHFLVLRQ�PDNLQJ�DV�ZHOO�DV�SDUWLVDQ�SROLWLFV��,�ZLOO�QRWH�VRPH�VLJQL¿FDQW�
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DVSHFWV�RI�KRZ�H�JRYHUQDQFH�FDQ�DIIHFW�WKRVH�ZKR�PDQDJH�,7��(�JRYHUQDQFH�LV�GH¿QHG�E\�
&DUOLW]�DQG�*XQQ��������S�������DV�WKH�³XVH�RI�FRPSXWHU�QHWZRUNV�WR�SHUPLW�H[SDQGHG�SXEOLF�
LQYROYHPHQW�LQ�SROLF\�GHOLEHUDWLRQV�´�2QH�SDUWLFXODU�IRUP�RI�H�JRYHUQDQFH�LV�WR�FUHDWH�DQ�
H�GRFNHW�WKDW�LV�DLPHG�DW�LQFUHDVLQJ�SDUWLFLSDWLRQ�LQ�WKH�FUHDWLRQ�RI�DGPLQLVWUDWLYH�UXOHV�VR�
WKDW�WKH\�ZLOO�EH�OHVV�OLNHO\�WR�EH�FKDOOHQJHG�LQ�FRXUWV��&RJOLDQHVH��������S�����KDV�GH¿QHG�
H�UXOH�PDNLQJ�DV�³WKH�XVH�RI�GLJLWDO�WHFKQRORJLHV�LQ�WKH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�
RI�UHJXODWLRQV�´�+H�DUJXHV�WKDW�,7�PD\�KHOS�VWUHDPOLQH�SURFHVVHV�DQG�DOORZ�DJHQF\�VWDII�WR�
³UHWULHYH�DQG�DQDO\]H�YDVW�TXDQWLWLHV�RI�LQIRUPDWLRQ�IURP�GLYHUVH�VRXUFHV�´�+H�FLWHV�HDUO\�
H[DPSOHV�RI�UXOH�PDNLQJ�VXFK�DV�WKH�%XUHDX�RI�/DQG�0DQDJHPHQW¶V�VFDQQLQJ�RI��������
FRPPHQWV�FRQFHUQLQJ�D�SURSRVHG�UDQJHODQGV�UXOH��&RJOLDQHVH�GHVFULEHV�KRZ�WKH�'HSDUW�
PHQW�RI�7UDQVSRUWDWLRQ�DQG�(QYLURQPHQWDO�3URWHFWLRQ�$GPLQLVWUDWLRQ��(3$��FUHDWHG�HQWLUH�
H�GRFNHW�V\VWHPV� WKDW�SURYLGH�³DFFHVV� WR�DOO�FRPPHQWV��VWXGLHV��DQG�GRFXPHQWV� WKDW�DUH�
DYDLODEOH�WR�WKH�SXEOLF�´�,QGHHG��WKH�(3$�KDV�EHHQ�GHVLJQDWHG�WKH�PDQDJLQJ�SDUWQHU�LQ�DQ�
LQWHUDJHQF\�SURMHFW�WR�HVWDEOLVK�D�FRPPRQ�,QWHUQHW�VLWH�IRU�DOO�IHGHUDO�UHJXODWRU\�LVVXHV�WR�
KHOS�WKH�SXEOLF�¿QG�DQG�FRPPHQW�RQ�SURSRVHG�UHJXODWLRQV��7KHUH�LV�D�JRYHUQPHQWDO�:HE�
VLWH�WKDW�GHVFULEHV�WKLV�LQLWLDWLYH�DW�KWWS���ZZZ�UHJXODWLRQV�JRY�LPDJHV�H5XOH)DFW6KHHW�SGI�
DQG�KDV�OLQNV�WR�DOO�RI�WKH�IHGHUDO�DJHQF\�H�UXOH�PDNLQJ�VLWHV��&DUOLW]�DQG�*XQQ��������KDYH�
GHVFULEHG�KRZ�WKH�H�UXOH�PDNLQJ�SURFHVV�LGHDOO\�ZRXOG�ZRUN�

$Q�RQOLQH�GLDORJXH�WDNHV�SODFH�RYHU�D�VHYHUDO�ZHHN�SHULRG��7KH�GLDORJXH�LV�DV\QFKURQRXV��
VR�SDUWLFLSDQWV�FDQ�WDNH�SDUW�DW�WKHLU�FRQYHQLHQFH��ZLWK�DPSOH�WLPH�WR�UHÀHFW�RQ�EDFNJURXQG�
PDWHULDOV�DQG�WKH�SRVWLQJV�RI�RWKHU�SDUWLFLSDQWV��$OWKRXJK�LQ�RXU�H[SHULHQFH�D�SURSHUO\�
VWUXFWXUHG�HYHQW�LV�W\SLFDOO\�YHU\�FLYLO��WKH�GLDORJXH�LV�PRGHUDWHG�WR�GHDO�ZLWK�WKH�UDUH�FDVHV�
LQ�ZKLFK�WKH�GLVFXVVLRQ�EHFRPHV�WRR�KHDWHG�DQG�WR�KHOS�NHHS�WKH�FRQYHUVDWLRQ�IRFXVHG���S��
�����

+RZHYHU��WKH�DXWKRUV�JR�RQ�WR�DFNQRZOHGJH�WKDW�WKHUH�DUH�PDQ\�OHJDO�FRQFHUQV�DERXW�DEULGJH�
PHQW�RI�)LUVW�$PHQGPHQW�ULJKWV�WKURXJK�DWWHPSWV�WR�PRGHUDWH�GLVFXVVLRQV�DQG�PDNH�WKHP�
PRUH�FLYLO��&DUOLW]�DQG�*XQQ��������S�������VDLG�WKH\�ZHUH�DGYLVHG�E\�WKH�(3$¶V�2I¿FH�RI�
*HQHUDO�&RXQVHO�QRW�WR�XVH�WKHLU�³XVXDO�SUHURJDWLYHV´�DV�PRGHUDWRUV�EHFDXVH�RI�WKHVH�OHJDO�
FRQFHUQV��WKRXJK�WKH\�QRWH�WKDW�RWKHU�GHSDUWPHQWV�KDYH�WDNHQ�GLIIHUHQW�SRVLWLRQV��

$�PRUH�UHFHQW�VWXG\�E\�6KXOPDQ��������UDLVHV�VHULRXV�TXHVWLRQV�DERXW�WKH�DELOLW\�RI�H�UXOH�
PDNLQJ¶V�DELOLW\�WR�FRQWULEXWH�XVHIXO�LQSXW�WR�WKH�UXOH�PDNLQJ�SURFHVV��+H�VWXGLHG�UDQGRPO\�
VHOHFWHG�HOHFWURQLF�FRQWULEXWLRQV�WR�H�UXOH�PDNLQJ�DQG�IRXQG�WKDW�H�PDLO�FRQWULEXWLRQV�JLYH�
OLWWOH�GHOLEHUDWLYH�LQSXW��7KH�YDVW�PDMRULW\��PRUH�WKDQ������RI�HOHFWURQLF�FRQWULEXWLRQV�ZHUH�
H[DFW�RU�DOPRVW�H[DFW�GXSOLFDWHV�RI�IRUP�OHWWHUV�ZLWK�OLWWOH�LQ�WKH�ZD\�RI�DGGLWLRQV��0RUHRYHU��
WKH�SURFHVV�XVHG�E\�WKH�SULYDWH�RXW¿WV�WR�DQDO\]H�WKH�HOHFWURQLF�FRPPXQLFDWLRQV�LV�OLNHO\�WR�
PLVV�WKH�IHZ�PHDQLQJIXO�FRQWULEXWLRQV�DFFRUGLQJ�WR�6KXOPDQ���+H�FRQFOXGHV�WKDW�WKH�IHZ�
WKRXJKWIXO�FRPPXQLFDWLRQV�DUH�OLNHO\�WR�EH�GURZQHG�RXW�E\�WKH�KXJH�HOHFWURQLF�RXWSXW������

&RQFHUQLQJ�WKH�ORFDO�JRYHUQPHQW�OHYHO��&KHQ��������VWXGLHG�WKH�LQYROYHPHQW�RI�ORFDO�RI�
¿FLDOV�ZLWK�H�PDLO�DQG�WKH�,QWHUQHW�LQ�WKH�6LOLFRQ�9DOOH\�DUHD��6KH�VXUYH\HG�FLW\�DQG�FRXQW\�
RI¿FLDOV��+HU�¿QGLQJV�ZHUH�VRPHZKDW�VXUSULVLQJ�WR�PH�LQ�WKDW�WKH\�IRXQG�WKDW�WKHVH�RI¿FLDOV�
UDWHG�H�PDLO�DKHDG�RI�WUDGLWLRQDO�³VQDLO�PDLO´�LQ�LPSRUWDQFH�WR�WKHLU�RI¿FH��WKRXJK�WKH�DEVROXWH�
GLIIHUHQFHV�ZHUH�VPDOO��,W�LV�VXUSULVLQJ�WR�PH�EHFDXVH�,�ZRXOG�WKLQN�WKDW�WKH�DFW�RI�ZULWLQJ�
DQG�PDLOLQJ�D�OHWWHU�WDNHV�FRQVLGHUDEO\�PRUH�HIIRUW�WKDQ�VHQGLQJ�DQ�H�PDLO�PHVVDJH�VR�WKDW�
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OHWWHUV�ZRXOG�EH�DVVLJQHG�D�KLJKHU�SULRULW\�E\�RI¿FLDOV��+RZHYHU��&KHQ�DOVR�IRXQG�WKDW�RQO\�
���RI�WKH�RI¿FLDOV�FKHFNHG�WKHLU�RZQ�H�PDLO��OHDYLQJ�WKLV�WR�WKHLU�DVVLVWDQWV��7KH�EXUGHQ�RI�
LQFRPLQJ�H�PDLO�ZDV�UHODWLYHO\�VPDOO�FRPSDUHG�WR�WKH�KXJH�DPRXQW�WKDW�JRHV�WR�PHPEHUV�
RI�&RQJUHVV²MXVW�RYHU�����VDLG�WKH\�JRW�PRUH�WKDQ����H�PDLOV�SHU�GD\��&KHQ���$OWKRXJK�
WKH\�XVHG�H�PDLO�WR�FRPPXQLFDWH�ZLWK�WKH�SXEOLF��WKH\�ZHUH�FDUHIXO�DERXW�XVLQJ�EURDGFDVW�
IHDWXUHV�RI�H�PDLO�WKDW�ZRXOG�DOORZ�WKHP�WR�VHQG�PDVV�PDLOLQJV�WR�WKH�SXEOLF�EHFDXVH�RI�WKH�
UHVHQWPHQW�WKDW�VSDP�FDQ�FDXVH�LQ�FLWL]HQV��0DQ\�JRYHUQPHQWDO�VLWHV�QRZ�GR�SURYLGH�WKH�
YROXQWDU\�RSSRUWXQLW\�IRU�UHVLGHQWV�WR�VLJQ�XS�IRU�YDULRXV�IRUPV�RI�HOHFWURQLF�FRPPXQLFDWLRQ��
,Q�&KHQ¶V�VWXG\��VRPH�ORFDO�RI¿FLDOV�KDG�VXIIHUHG�IURP�³VSRR¿QJ´�LQ�ZKLFK�RSSRQHQWV�VHQW�
RIIHQVLYH�PHVVDJHV�WR�WKH�SXEOLF�WKDW�DSSHDUHG�WR�HPEDUUDVV�WKHP��7KH�RYHUDOO�DVVHVVPHQW�
RI�H�PDLO�FRQWDFW�E\�PRVW�ORFDO�RI¿FLDOV�ZDV�WKDW�H�PDLO�LV�XVHIXO�RQFH�D�JRRG�UHODWLRQVKLS�
KDG�EHHQ�HVWDEOLVKHG�YLD�LQ�SHUVRQ�RU�SKRQH�FRQWDFW���

$�VWXG\�E\�)HUEHU��)ROW]�� DQG�3XJOLHVH� ������� RI� VWDWH�:HE� VLWHV� IRXQG� IHZ� LQWHUDFWLYH�
SROLWLFDO�LQSXW�RSSRUWXQLWLHV�VXFK�DV�SXEOLF�IRUXPV��FKDW�URRPV��RU�/LVWVHUYV��6LPLODU�WR�P\�
H[SHFWDWLRQV��)HUEHU�HW�DO��SXW�OHVV�ZHLJKW�RQ�H�PDLO�FRPPXQLFDWLRQV�WKDQ�WUDGLWLRQDO�SKRQH�
RU�VQDLO�PDLO�FRPPXQLFDWLRQV��2QH�RI�WKH�LVVXHV�SROLWLFLDQV�KDYH�ZLWK�H�PDLO�LV�WKDW�LW�LV�
GLI¿FXOW�LI�QRW�LPSRVVLEOH�WR�GHWHUPLQH�WKH�ORFDWLRQ�RI�WKH�H�PDLOHUV�DQG�WKXV�SROLWLFLDQV�GR�
QRW�NQRZ�LI�WKH�H�PDLOHUV�OLYH�LQ�WKHLU�SROLWLFDO�GLVWULFWV��2QH�DSSURDFK�WR�WKLV�SUREOHP�LV�WR�
UHTXLUH�WKDW�WKH�SHUVRQ�¿OO�RXW�D�:HE�IRUP�JLYLQJ�KLV�RU�KHU�DGGUHVV�SULRU�WR�DFFHSWLQJ�WKH�
HOHFWURQLF�FRPPXQLFDWLRQ��+RZHYHU��DV�)HUEHU�HW�DO��QRWH��WKH�YLVLRQ�RI�FRPSXWHU�JHQHUDWHG�
H�PDLOV�UHFHLYLQJ�FRPSXWHU�JHQHUDWHG�UHVSRQVHV�GRHV�QRW�PHHW�ZKDW�FRQVWLWXWH�³LQFUHDVHG�
GHPRFUDWLF�SDUWLFLSDWLRQ�LQ�WKH�SROLWLFDO�SURFHVV�´��

7KHUH�DUH�D�QXPEHU�RI�RWKHU�GHYHORSPHQWV�LQ�ZKLFK�,7�LV�EHLQJ�XVHG�WR�HQFRXUDJH�JUHDWHU�
SDUWLFLSDWLRQ�RQ�WKH�SDUW�RI�WKH�SXEOLF��)RU�H[DPSOH��SXEOLF�SDUWLFLSDWLRQ�*,6V�DUH�QRZ�EHLQJ�
GHVLJQHG�WR�HQKDQFH�FLWL]HQ�SDUWLFLSDWLRQ�E\�DOORZLQJ�PHPEHUV�RI�WKH�SXEOLF�WR�EH�DEOH�WR�
YLVXDOL]H�FRQVHTXHQFHV�RI�GHYHORSPHQW�GHFLVLRQV�E\�VWXG\LQJ�PDSV�DQG�DFFRPSDQ\LQJ�LP�
DJHV��.U\JLHU���������/LNHZLVH��EORJV��ORJV�RI�LQGLYLGXDO�RSLQLRQV�RQ�LVVXHV�UHFRUGHG�RQ�WKH�
,QWHUQHW��DUH�EHLQJ�HPSOR\HG�E\�VRPH�PDQDJHUV�DQG�FRXOG�EH�XVHG�E\�JRYHUQPHQWV�WR�SURYLGH�
DQ�DGGLWLRQDO�PHWKRG�IRU�FLWL]HQV�WR�H[SUHVV�WKHLU�YLHZSRLQWV�DERXW�SXEOLF�LVVXHV��7KH�XVH�RI�
EORJV�LQ�JRYHUQPHQW�KDV�EHHQ�UDUH�XQWLO�QRZ��7KH�6WDWH�RI�8WDK�&,2��+DUULV��������RIIHUHG�
EORJV�WR�HPSOR\HHV�LQ�RUGHU�WR�HQFRXUDJH�PRUH�RSHQ�FRPPXQLFDWLRQ��+RZHYHU��PXFK�RI�WKH�
PDWHULDO�LQ�VXFK�EORJV�DSSHDUV�WR�KDYH�KLJK�SXEOLF�UHODWLRQV�FRQWHQW��DQG�LI�WKH�EORJ�EHFRPHV�
WKH�VXEMHFW�RI�SROLWLFDO�FRQWURYHUV\��WKH�EORJ�PD\�EH�HQGHG��)RU�H[DPSOH��D�EORJ�HVWDEOLVKHG�
E\�D�PHWURSROLWDQ�WUDQVSRUWDWLRQ�SODQQLQJ�DJHQF\�LQ�2UODQGR��)ORULGD��HQGHG�LWV�EORJ�ZKHQ�
WKH�EORJ�ZDV�XVHG�E\�RSSRQHQWV�WR�DWWDFN�WKH�SROLFLHV�RI�WKH�DJHQF\�DV�ZHOO�DV�WKH�DJHQF\¶V�
RI¿FLDOV��&URWW\��'\HU��	�-DFREV���������8VH�RI�WKH�,QWHUQHW�LV�QRZ�YLHZHG�E\�VRPH�DV�D�
ZD\�RI�UHRUJDQL]LQJ�JRYHUQPHQW�DFFRUGLQJ�WR�WKH�YLHZV�RI�FHUWDLQ�LGHRORJLHV��)RU�LQVWDQFH��
VRPH�FRQVHUYDWLYHV�YLHZ�WKH�,QWHUQHW�DQG�:HE�VLWHV�DV�D�ZD\�RI�LQFUHDVLQJ�³FKRLFH�EDVHG�
SROLFLHV´��(JJHUV��������LQ�DUHDV�VXFK�DV�HGXFDWLRQ�EHFDXVH��WKH\�DUJXH��LQIRUPDWLRQ�ZRXOG�
EH�SUHVHQWHG�DERXW�WKH�HI¿FDF\�RI�SURYLGHUV�RI�HGXFDWLRQ��ERWK�SXEOLF�DQG�SULYDWH�VFKRROV��
VR�WKDW�FLWL]HQV�FRXOG�PDNH�DQ�LQIRUPHG�DQG�YROXQWDU\�FKRLFH����
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&RQFOXVLRQ

)DLOXUH�WR�EHFRPH�HQJDJHG�DQG�NQRZOHGJHDEOH�DERXW�LQWHUQDO�SROLWLFV�FDQ�XQGHUPLQH�WKH�
HI¿FDF\�RI�LQIRUPDWLRQ�PDQDJHUV��,�NQRZ�RI�FDVHV�LQ�ZKLFK�PDQDJHUV�ZLWK�JRRG�WHFKQLFDO�
VNLOOV�ORVW�WKHLU�MREV�GXH�WR�WKHLU�IDLOXUH�WR�PDVWHU�RUJDQL]DWLRQDO�SROLWLFV��,QIRUPDWLRQ�PDQDJ�
HUV�QHHG�WR�QHJRWLDWH��EDUJDLQ��GLFNHU��DQG�KDJJOH�ZLWK�RWKHU�GHSDUWPHQWV��7KH\�PD\�QHHG�WR�
IRUP�FRDOLWLRQV�DQG�HQJDJH�LQ�ORJUROOLQJ�LQ�RUGHU�WR�DFKLHYH�WKHLU�JRDOV��$�JRRG�LQIRUPDWLRQ�
PDQDJHU�QHHGV�JRRG�SROLWLFDO�VNLOOV�WR�EH�HIIHFWLYH��,�KDYH�GUDZQ�IURP�D�QXPEHU�RI�UHVRXUFHV�
WR�LOOXVWUDWH�WKH�SROLWLFV�RI�LQIRUPDWLRQ�PDQDJHPHQW��EXW�WKHUH�H[LVWV�OLWWOH�V\VWHPDWLF�UHVHDUFK�
FRQFHUQLQJ�WKH�WRSLF�DV�6WUDVVPDQQ��������KDV�SRLQWHG�RXW��:H�QHHG�PRUH�UHVHDUFK�FRQFHUQ�
LQJ�WKH�FUXFLDO�LVVXH²ERWK�LQ�GHSWK�TXDOLWDWLYH�FDVH�VWXGLHV�DQG�VXUYH\V�FRQFHUQLQJ�KRZ�
PDQDJHUV�HPSOR\�SROLWLFV�LQ�WKHLU�GHDOLQJV�ZLWK�LQIRUPDWLRQ�WHFKQRORJ\��

7KH�OHVVRQV�RI�RXU�UHYLHZ�DUH�FOHDU��$V�)RXQWDLQ��������KDV�SRLQWHG�RXW��JHQHUDOLVW�PDQDJHUV�
FDQ�QR�ORQJHU�DIIRUG�WR�LJQRUH�,7��)RXQWDLQ�VHHV�WKH�XUJHQF\�IRU�JHQHUDOLVW�DGPLQLVWUDWRU�
LQYROYHPHQW��

3XEOLF�H[HFXWLYHV�DQG�PDQDJHUV�LQ�QHWZRUNHG�HQYLURQPHQWV�FDQ�QR�ORQJHU�DIIRUG�WKH�OX[XU\�
RI�UHOHJDWLQJ�WHFKQRORJ\�PDWWHUV�WR�WHFKQLFDO�VWDII��0DQ\�LVVXHV�WKDW�DSSHDU�WR�EH�H[FOX�
VLYHO\�WHFKQLFDO�DUH�DOVR�GHHSO\�SROLWLFDO�DQG�VWUDWHJLF�LQ�QDWXUH��,Q�VRPH�FDVHV��QHZ�XVH�RI�
WHFKQRORJ\�IXUWKHUV�DQ�H[LVWLQJ�DJHQF\�RU�SURJUDP�PLVVLRQ��%XW�LQ�RWKHUV��XVLQJ�WKH�,QWHUQHW�
FDQ�SOD\�D�WUDQVIRUPDWLYH�UROH�DQG�OHDG�WR�H[SDQVLRQ�RU�UHWKLQNLQJ�RI�PLVVLRQ�DQG�FKDQJH�
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DV�WKRVH�,�KDYH�GLVFXVVHG�DERYH��VWUXFWXUHV��SXUFKDVLQJ��VKDULQJ�LQIRUPDWLRQ��DQG�HOHFWURQLF�
FRPPXQLFDWLRQ��KDYH�EHFRPH�VR�FHQWUDO�WKDW�PDQDJHUV�ZLOO�¿QG�WKDW�TXHVWLRQV�DERXW�WKHVH�
LVVXHV�GHPDQG�DWWHQWLRQ�DQG�GHFLVLRQ��([WHUQDO�SROLWLFDO� LVVXHV�ZLOO�FRQWLQXH� WR�JURZ� LQ�
QXPEHU�DQG�LPSRUWDQFH�DV�WKH�:HE�DQG�F\EHUSROLWLFV�EHFRPH�PRUH�SURPLQHQW��)RU�EHWWHU�
RU�ZRUVH��LQIRUPDWLRQ�PDQDJHUV�DUH�JRLQJ�WR�KDYH�WR�SRVVHVV�HIIHFWLYH�SROLWLFDO�VNLOOV�

5HIHUHQFHV
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��KWPO

&DOGZHOO��%���������1RYHPEHU������%DWWOHJURXQG��$Q�DWWHPSW�WR�VWUHDPOLQH�WKH�3HQWDJRQ¶V�RSHUDWLRQV�
KDV�WULJJHUHG�D�¿JKW�IRU�FRQWURO��,QIRUPDWLRQ:HHN��SS��������

&DUOLW]��5��'���	�*XQQ��5��:����������2QOLQH�UXOHPDNLQJ��$�VWHS�WRZDUG�H�JRYHUQDQFH��*RYHUQPHQW�
,QIRUPDWLRQ�4XDUWHUO\��������������

&HQWHU�IRU�7HFKQRORJ\�LQ�*RYHUQPHQW����������5HFRQQDLVVDQFH�VWXG\��'HYHORSLQJ�D�EXVLQHVV�EDVH�
IRU�WKH�LQWHJUDWLRQ�RI�FULPLQDO�MXVWLFH�V\VWHPV��5HWULHYHG�-XO\�����������IURP�KWWS���ZZZ�FWJ�
DOEDQ\�HGX�UHVRXUFHV�SGIUSZS�UHFRQBVWXG\USW�SGI

&HQWHU�IRU�7HFKQRORJ\�LQ�*RYHUQPHQW����������%XLOGLQJ�WUXVW�EHIRUH�EXLOGLQJ�D�V\VWHP��7KH�PDNLQJ�
RI�WKH�KRPHOHVV�LQIRUPDWLRQ�PDQDJHPHQW�V\VWHP��5HWULHYHG�-XO\�����������IURP�KWWS���ZZZ�
FWJ�DOEDQ\�HGX�JXLGHV�XVLQJLQIR�&DVHV�EVVBFDVH�KWP

&KDEURZ��(���������-XQH������6WDWH�&,2�QDPHG�JRYHUQRU¶V�DLGH��,QIRUPDWLRQ:HHN��5HWULHYHG�-XQH�
����������IURP�KWWS���ZZZ�LQIRUPDWLRQZHHN�FRP�VWRU\�VKRZ$UWLFOH�MKWPO"DUWLFOH,' ������
���	WLG �����

&KHQ��(���������$SULO���<RX¶YH�JRW�SROLWLFV��(�PDLO�DQG�SROLWLFDO�FRPPXQLFDWLRQ�LQ�6LOLFRQ�9DOOH\��3DSHU�
SUHVHQWHG�DW�WKH�$QQXDO�0HHWLQJ�RI�WKH�0LGZHVW�3ROLWLFDO�6FLHQFH�$VVRFLDWLRQ��&KLFDJR�

&RJOLDQHVH��&����������(�UXOHPDNLQJ��,QIRUPDWLRQ�WHFKQRORJ\�DQG�WKH�UHJXODWRU\�SURFHVV��)DFXOW\�
5HVHDUFK�:RUNLQJ�3DSHU�6HULHV�1R��5:3���������&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\��-RKQ�
)��.HQQHG\�6FKRRO�RI�*RYHUQPHQW��5HWULHYHG�-DQXDU\�����������IURP�KWWS���FEHML�FRP�EU�EU�
GRZQORDGV�VHFDR��������SGI

&RQH��(���������$XJXVW������'R�\RX�UHDOO\�ZDQW�WKLV�MRE"�,QIRUPDWLRQ:HHN��SS���������

&RQH��(���������-DQXDU\������&UDVK�ODQGLQJ�DKHDG"�,QIRUPDWLRQ:HHN��SS��������

&RQWH��&��5����������7HOHGHPRFUDF\��)RU�EHWWHU�RU�ZRUVH��*RYHUQLQJ��������

&RUELWW��%����������'HYHORSLQJ�LQWUDRUJDQL]DWLRQDO�HOHFWURQLF�FRPPHUFH�VWUDWHJ\��$Q�HWKQRJUDSKLF�
VWXG\��-RXUQDO�RI�,QIRUPDWLRQ�7HFKQRORJ\��������������

&RUELWW��%���	�7KDQDVDQNLW��7����������$FFHSWDQFH�DQG�OHDGHUVKLS�KHJHPRQLHV�RI�H�FRPPHUFH�SROLF\�
SHUVSHFWLYHV��-RXUQDO�RI�,QIRUPDWLRQ�7HFKQRORJ\�����������

&RXUVH\��'���LQ�SUHVV���6WUDWHJLFDOO\�PDQDJLQJ�LQIRUPDWLRQ�WHFKQRORJ\��&KDOOHQJHV�LQ�WKH�H�JRY�HUD��
,Q�-��5DELQ��(G����+DQGERRN�RI�SXEOLF�DGPLQLVWUDWLRQ���UG�HG����0DUFHO�'HNNHU��
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'DYHQSRUW��7���(FFOHV��5��*���	�3UXVDN��/����������,QIRUPDWLRQ�SROLWLFV��6ORDQ�0DQDJHPHQW�5HYLHZ�
������
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�SS����������/RQGRQ��6DJH�3XEOLFDWLRQV�
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+DOH��0���������$SULO���1HLJKERUKRRGV�RQ�OLQH��$�FRQWHQW�DQDO\VLV�RI�QHLJKERUKRRG�:HE�SDJHV��3DSHU�
SUHVHQWHG�DW�WKH�$QQXDO�0HHWLQJ�RI�WKH�0LGZHVW�3ROLWLFDO�6FLHQFH�$VVRFLDWLRQ��&KLFDJR���

+DUULV��%����������7HOFRP�ZDUV��*RYHUQPHQW�7HFKQRORJ\���������������

+DUULV��%����������7KH�FRPLQJ�RI�EORJ�JRY��*RYHUQPHQW�7HFKQRORJ\��5HWULHYHG�)HEUXDU\�����������
IURP�KWWS���ZZZ�JRYWHFK�QHW�

+DVVRQ�� -�� �������0D\� ����� 1R� HDV\� DQVZHU� WR� FDUHHU� YV�� SROLWLFDO� VWDQGLQJ��)HGHUDO� &RPSXWHU�
:HHN�

+D\HV��0���������$XJXVW������3ODWIRUP�]HDORWV��,QIRUPDWLRQ:HHN��SS��������

+HDOH\��-����������7KH�SHRSOH¶V�ZLUHV��*RYHUQLQJ��������

+RIIPDQ��7���������)HEUXDU\������7XUQRYHU�LQFUHDVH�KLWV�WKH�UDQNV�RI�VWDWH�&,2V��&RPSXWHU�:RUOG�
5HWULHYHG�-DQXDU\�����������IURP�KWWS���ZZZ�FRPSXWHUZRUOG�FRP�JRYHUQPHQWWRSLFV�JRYHUQ�
PHQW�VWRU\������������������KWPO

-DPHV��)���������$SULO������6RFLDO�6HFXULW\�HQGV�:HE�DFFHVV�WR�UHFRUGV��&KLFDJR�7ULEXQH��SS����������

.DKDQHU��/����������$�FRVWO\�GHEDWH��*RYHUQPHQW�(QWHUSULVH���������

.HHQ��3��*��:����������,QIRUPDWLRQ�V\VWHPV�DQG�RUJDQL]DWLRQDO�FKDQJH��&RPPXQLFDWLRQV�RI�WKH�$&0��
���������������

.HOOR��&��7����������3DUWLFLSDWRU\�GHVLJQ��$�QRW�VR�GHPRFUDWLF�WUHDWPHQW��$PHULFDQ�-RXUQDO�RI�3V\�
FKRORJ\������������������

.LGG��5����������+RZ�YHQGRUV�LQÀXHQFH�WKH�TXDOLW\�RI�KXPDQ�VHUYLFHV�V\VWHPV��*RYHUQPHQW�7HFK�
QRORJ\��������

.LQJ��-��/����������&HQWUDOL]HG�YHUVXV�GHFHQWUDOL]HG�FRPSXWLQJ��2UJDQL]DWLRQDO�FRQVLGHUDWLRQV�DQG�
PDQDJHPHQW�RSWLRQV��&RPSXWLQJ�6XUYH\�����������������

.QLJKWV��'���	�0XUUD\��)����������0DQDJHUV�GLYLGHG��2UJDQLVDWLRQ�SROLWLFV�DQG�LQIRUPDWLRQ�WHFKQRO�
RJ\�PDQDJHPHQW��&KLFKHVWHU��8.��-RKQ�:LOH\�	�6RQV�

.RVNLQHQ�� -��$�� ������� -XO\� �����.RVNLQHQ��:KDW�&,2� DFW�PHDQV� WR� \RX��*RYHUQPHQW�&RPSXWHU�
1HZV��S�����

.RVW��-��0����������1HZ�DSSURDFKHV�WR�SXEOLF�PDQDJHPHQW��7KH�FDVH�RI�0LFKLJDQ��&30�5HSRUW�1R��
�������:DVKLQJWRQ��'&��7KH�%URRNLQJV�,QVWLWXWLRQ�

.UDHPHU��.��/���	�.LQJ��-��/����������&RPSXWHUV��SRZHU��DQG�XUEDQ�PDQDJHPHQW��:KDW�HYHU\�ORFDO�
H[HFXWLYH�VKRXOG�NQRZ��%HYHUO\�+LOOV��&$��6DJH�3XEOLFDWLRQV�

.URO��(���������-XQH������6WDWH¶V�KHDOWK�SODQ�IRU�SRRU�FRPHV�XS�VKRUW��&KLFDJR�7ULEXQH��SS��������

.U\JLHU��-��%����������7KH�SUD[LV�RI�SXEOLF�SDUWLFLSDWLRQ�*,6�DQG�YLVXDOL]DWLRQ��5HWULHYHG�$SULO����
������IURP�KWWS���ZZZ�QFJLD�XFVE�HGX�YDUHQLXV�SSJLV�SDSHUV�NU\JLHU�KWPO

/DXGRQ��.��&����������&RPSXWHUV�DQG�EXUHDXFUDWLF�UHIRUP��7KH�SROLWLFDO�IXQFWLRQV�RI�XUEDQ�LQIRUPD�
WLRQ�V\VWHPV��1HZ�<RUN��:LOH\�

/HQDUG��7��0����������*RYHUQPHQW�HQWU\�LQWR�WKH�WHOHFRP�EXVLQHVV��$UH�WKH�EHQH¿WV�FRPPHQVXUDWH�
ZLWK�WKH�FRVWV��3URJUHVV�RQ�3RLQW������"�7KH�3URJUHVV�)UHHGRP�)RXQGDWLRQ��5HWULHYHG�-XO\�����
������IURP�KWWS���ZZZ�SII�RUJ�SXEOLFDWLRQV��

/HZLV��'��(����������3ROLWLFDO�DSSRLQWPHQWV��EXUHDX�FKLHIV��DQG�IHGHUDO�PDQDJHPHQW�SHUIRUPDQFH��5H�
WULHYHG�-DQXDU\����������IURP�KWWS���ZZZ�ZZV�SULQFHWRQ�HGX�UHVHDUFK�SDSHUV���B��BGO�SGI

/LJKW\��7���	�5DGR��'���������6HSWHPEHU������6FKRROV¶�,QWHUQHW�EXQJOH��&KLFDJR�7ULEXQH���

/XFDV��+��&����������2UJDQL]DWLRQDO�SRZHU�DQG�WKH�LQIRUPDWLRQ�VHUYLFHV�GHSDUWPHQW��&RPPXQLFDWLRQV�
RI�WKH�$&0�������������



3ROLWLFV��$FFRXQWDELOLW\��DQG�,QIRUPDWLRQ�0DQDJHPHQW�����

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

/XQQ��)��(����������6XUYH\�E\�)&:�0HGLD�*URXS�FRQ¿UPV�WKDW�IUXVWUDWLRQ�DPRQJ�SXEOLF�&,2V�SURPSWV�
VKRUW�WHQXUHV�GHVSLWH�ORQJ�WHUP�FKDOOHQJHV��5HWULHYHG�-DQXDU\����������IURP�KWWS���ZZZ�IFZ�
FRP�DUWLFOH���������������3ULQW

0DQLHU��-���������-XQH������6WDWH�HQGRUVHV�SRZHUIXO�PDFKLQH��&KLFDJR�7ULEXQH��SS���������

0DUNXV��0��/����������3RZHU��SROLWLFV��DQG�0,6�LPSOHPHQWDWLRQ��&RPPXQLFDWLRQV�RI�WKH�$&0������
��������

0DUNXV��0��/����������(OHFWURQLF�PDLO�DV�WKH�PHGLXP�RI�PDQDJHULDO�FKRLFH��2UJDQL]DWLRQDO�6FLHQFH��
��������������

0DUNXV��0��/���	�.HLO��0����������,I�ZH�EXLOG�LW��WKH\�ZLOO�FRPH��'HVLJQLQJ�LQIRUPDWLRQ�V\VWHPV�WKDW�
SHRSOH�ZDQW�WR�XVH��6ORDQ�0DQDJHPHQW�5HYLHZ������������

0F.LQQRQ��6��0���	�%UXQV��:��-���-U����������7KH�LQIRUPDWLRQ�PRVDLF��%RVWRQ��+DUYDUG�%XVLQHVV�
6FKRRO�3UHVV�

0F7LJXH��0���:UD\��+���	�(OOLJ��-�����������WK�DQQXDO�UHSRUW�VFRUHFDUG��:KLFK�IHGHUDO�DJHQFLHV�EHVW�
LQIRUP�WKH�SXEOLF"�0HUFDWXV�&HQWHU��*HRUJH�0DVRQ�8QLYHUVLW\��5HWULHYHG�-XO\�����������IURP�
KWWS���ZZZ�PHUFDWXV�RUJ�JRYHUQPHQWDFFRXQWDELOLW\�FDWHJRU\�SKS����KWPO

0LOOHU��%�������D���,QWHUYLHZ�ZLWK�,QGLDQDSROLV�PD\RU��6WHSKHQ�*ROGVPLWK��*RYHUQPHQW�7HFKQRORJ\��
������

0LOOHU��%�������E���6KRXOG�DJHQFLHV�DUFKLYH�H�PDLO"�*RYHUQPHQW�7HFKQRORJ\�����

0LWFKHOO��7���������-XO\������6WLII�DUPHG��EXW�QRW�E\�ODZ��7KH�1HZV�*D]HWWH��5HWULHYHG�2FWREHU����
������IURP�KWWS���QHZV�JD]HWWH�FRP�2SHQ5HFRUGV�PRQPDLQV�KWP

0ROWD��'����������7KH�SRZHU�RI�NQRZOHGJH�DQG�LQIRUPDWLRQ��1HWZRUN�&RPSXWLQJ���������������

0RQDVWHUVN\��5���������1RYHPEHU������5HVHDUFK�JURXSV�DFFXVH�HGXFDWLRQ�GHSDUWPHQW�RI�XVLQJ�LGHRO�
RJ\�LQ�GHFLVLRQV�DERXW�GDWD��7KH�&KURQLFOH�RI�+LJKHU�(GXFDWLRQ��

0RVVEHUJHU��.���	�7ROEHUW��&����������7KH�HIIHFWV�RI�H�JRYHUQPHQW�RQ�WUXVW�DQG�FRQ¿GHQFH�LQ�JRYHUQ�
PHQW��5HWULHYHG�-DQXDU\����������IURPKWWS���ZZZ�GLJLWDOJRYHUQPHQW�RUJ�GJUF�GJR�����FGURP�
3$3(56�FLWVJRYW�WROEHUW�SGI

0XUSK\��6�� ��������.DQVDV�FLW\�EXLOGV�*,6� WR�GHIUD\�FRVWV�RI�FOHDQ�ZDWHU�DFW��*HR� ,QIR�6\VWHPV����������
������

1HZFRPEH��7����������7KH�&,2��/LJKWQLQJ�URG�IRU�,7�WURXEOHV"�*RYHUQPHQW�7HFKQRORJ\�����

1HZFRPEH��7����������&LWLHV�EHFRPH�WHOHFRPP�RZQHUV��*RYHUQPHQW�7HFKQRORJ\��5HWULHYHG�IURP�
KWWS���ZZZ�JRYWHFK�QHW�

1HZFRPEH��7����������:HOIDUH¶V�QHZ�EXUGHQ��)HGV�WLH�GRZQ�VWDWHV�ZLWK�GDWD�UHSRUWLQJ�UHTXLUHPHQWV��
*RYHUQPHQW�7HFKQRORJ\������������������

1RUWKURS��$���.UDHPHU��.��/���'XQNOH��'��(���	�.LQJ��-��/����������3D\RIIV�IURP�FRPSXWHUL]DWLRQ��
/HVVRQV�RYHU�WLPH��3XEOLF�$GPLQLVWUDWLRQ�5HYLHZ�������������������

1RYRWQ\��3���	�-DFREV��5��+����������*HRJUDSKLFDO�LQIRUPDWLRQ�V\VWHPV�DQG�WKH�QHZ�ODQGVFDSH�RI�
SROLWLFDO�WHFKQRORJLHV��6RFLDO�6FLHQFH�&RPSXWHU�5HYLHZ�����������������

2YHUWRQ��.���)UROLFN��0��1���	�:LONHV��5��%�� ��������3ROLWLFV�RI� LPSOHPHQWLQJ�(,6V��,QIRUPDWLRQ�
6\VWHPV�0DQDJHPHQW���������������

3DVWRUH��5���������'HFHPEHU�����&,2�VHDUFK�DQG�UHVFXH��&,2��SS��������

3HDUVRQ�� 5��� 	� 3DUVRQV�� &�� �������$XJXVW� ����� 06,� YHUGLFWV� MROW� 6SULQJ¿HOG��&KLFDJR� 7ULEXQH�����������������
SS��������

3HOHG��$����������3ROLWLFNLQJ�IRU�VXFFHVV��7KH�PLVVLQJ�VNLOO��/HDGHUVKLS�	�2UJDQL]DWLRQ�'HYHORSPHQW�
-RXUQDO������������

3HUOPDQ��(����������0RYLQJ�,7�RXW��*RYHUQLQJ�����



�����5RFKHOHDX

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

3HUOPDQ��(����������3OXJ�PH�LQ��*RYHUQLQJ�0DJD]LQH��5HWULHYHG�-XO\�����������IURP�KWWS���ZZZ�
JRYHUQLQJ�FRP�

3HWHUVRQ��6����������7KLV�VSDFH�IRU�UHQW��*RYHUQPHQW�7HFKQRORJ\��������������

3HWHUVRQ��6����������(QG�RI�WKH�OLQH��*RYHUQPHQW�7HFKQRORJ\��5HWULHYHG�-XO\�����������IURP�KWWS���
ZZZ�JRYWHFK�QHW�PDJD]LQH�VWRU\�SKS"LG �����	LVVXH �������

3HWHUVRQ��6����������%URDGEDQG�EDWWOH��*RYHUQPHQW�7HFKQRORJ\��SS��������

3HWHUVRQ��6���������'HFHPEHU�����7KH�JROGHQ�HJJ��*RYHUQPHQW�7HFKQRORJ\��5HWULHYHG�'HFHPEHU�����
������IURP�KWWS���ZZZ�JRYWHFK�QHW�PDJD]LQH�VWRU\�SKS"LG �����	LVVXH �������

3HYW]RZ��/���������-XO\�����%LWWHUO\�GLYLGHG�1DSHUYLOOH�OHDGHUV�GHFLGH�FRPSXWHU�VWUDWHJ\��&KLFDJR�
7ULEXQH��S����

3KLOOLSV��6��5���	�(LVHQEHUJ��(��0����������6WUDWHJLF�XVHV�RI�HOHFWURQLF�PDLO�LQ�RUJDQL]DWLRQV��-DYQRVW��
������������

3LWNLQ��*��0�� ��������/HDGHUVKLS�DQG� WKH�FKDQJLQJ�UROH�RI� WKH�FKLHI� LQIRUPDWLRQ�RI¿FHU� LQ�KLJKHU�
HGXFDWLRQ��,Q�3URFHHGLQJV�RI�WKH������&$86(�$QQXDO�&RQIHUHQFH��SS���������

3RXORV��&����������0D\RU�6WHSKHQ�*ROGVPLWK��5HLQYHQWLQJ�,QGLDQDSROLV¶�ORFDO�JRYHUQPHQW��*RYHUQ�
PHQW�7HFKQRORJ\��������

3XWQDP��5��'����������%RZOLQJ�DORQH�UHYLVLWHG��5HVSRQVLYH�&RPPXQLW\��������������

4XLQGOHQ��7��+���������-XQH�����:KHQ�LV�H�PDLO�DQ�RI¿FLDO�UHFRUG"�$QVZHUV�FRQWLQXH�WR�HOXGH�IHGV��
*RYHUQPHQW�&RPSXWHU�1HZV��SS�������

5LFNHUW��&���������$SULO�����:HE�VLWH�ORRN�DOLNH�FDXVHV�FRQFHUQV��'DLO\�&KURQLFOH��S����

5RFKHOHDX�� %�� �������� (YDOXDWLQJ� SXEOLF� VHFWRU� LQIRUPDWLRQ� V\VWHPV�� 6DWLVIDFWLRQ� YHUVXV� LPSDFW��
(YDOXDWLRQ�DQG�3URJUDP�3ODQQLQJ��������������

5RFKHOHDX��%����������7KH�VRIWZDUH�VHOHFWLRQ�SURFHVV�LQ�ORFDO�JRYHUQPHQWV��7KH�$PHULFDQ�5HYLHZ�RI�
3XEOLF�$GPLQLVWUDWLRQ�����������������

5RFKHOHDX��%����������&RPSXWHUV�DQG�KRUL]RQWDO�LQIRUPDWLRQ�VKDULQJ�LQ�WKH�SXEOLF�VHFWRU��,Q�+��-��
2QVUXG�	�*��5XVKWRQ��(GV����6KDULQJ�JHRJUDSKLF�LQIRUPDWLRQ��SS������������1HZ�%UXQVZLFN��
1-��5XWJHUV�8QLYHUVLW\�3UHVV��

5RFKHOHDX��%����������*RYHUQPHQWDO�LQIRUPDWLRQ�V\VWHP�SUREOHPV�DQG�IDLOXUHV��$�SUHOLPLQDU\�UH�
YLHZ��3XEOLF�$GPLQLVWUDWLRQ�DQG�0DQDJHPHQW��$Q�,QWHUDFWLYH�-RXUQDO��������5HWULHYHG�IURP�
KWWS���ZZZ�SDPLM�FRP�URFKH�KWPO

5RFKHOHDX��%����������*XLGHOLQHV�IRU�SXEOLF�VHFWRU�V\VWHP�DFTXLVLWLRQ��,Q�*��'��*DUVRQ��(G����+DQGERRN�
RI�SXEOLF�LQIRUPDWLRQ�V\VWHPV��SS������������1HZ�<RUN��0DUFHO�'HNNHU��,QF�

5RFKHOHDX��%�������D��0DUFK���$FFRXQWDELOLW\�PHFKDQLVPV��LQIRUPDWLRQ�V\VWHPV��DQG�UHVSRQVLYHQHVV�
WR�H[WHUQDO�YDOXHV��3DSHU�SUHVHQWHG�DW�WKH������0HHWLQJ�RI�WKH�$PHULFDQ�6RFLHW\�IRU�3XEOLF�
$GPLQLVWUDWLRQ��3KRHQL[��$=�

5RFKHOHDX��%�������E���(�PDLO��'RHV�LW�QHHG�WR�EH�PDQDJHG"�&DQ�LW�EH�PDQDJHG"�3XEOLF�$GPLQLVWUD�
WLRQ� DQG�0DQDJHPHQW��$Q� ,QWHUDFWLYH� -RXUQDO�� ������5HWULHYHG� IURP� KWWS���SDPLM�FRP��B��
Y�Q�BURFKHOHDX�KWPO�

5XSSH��'����������6RPH�86�DJHQFLHV�SXOO�GDWD�IURP�:HE��5HWULHYHG�IURP�KWWS���GDLO\QHZV�\DKRR�
FROP�K�DEF����������SO�ZWFBLQWHUQHWVHFXULW\B������B��KWPO�

6DQGOLQ��5����������0DQDJHU¶V�JXLGH�WR�SXUFKDVLQJ�DQ�LQIRUPDWLRQ�V\VWHP��:DVKLQJWRQ��'&��,QWHUQD�
WLRQDO�&LW\�&RXQW\�0DQDJHPHQW�$VVRFLDWLRQ�

6FKDWWVFKQHLGHU��(��(����������7KH�VHPLVRYHUHLJQ�SHRSOH��$�UHDOLVW¶V�YLHZ�RI�GHPRFUDF\�LQ�$PHULFD�
)RUW�:RUWK��7H[DV��+ROW��5KLQHKDUW��DQG�:LQVWRQ�
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&RS\ULJKW���������,*,�*OREDO��&RS\LQJ�RU�GLVWULEXWLQJ�LQ�SULQW�RU�HOHFWURQLF�IRUPV�ZLWKRXW�ZULWWHQ�SHUPLVVLRQ�RI�
,*,�*OREDO�LV�SURKLELWHG�

6FKPLW]��-����������6WUXFWXUDO�UHODWLRQV��HOHFWURQLF�PHGLD��DQG�VRFLDO�FKDQJH��7KH�SXEOLF�HOHFWURQLF�
QHWZRUN�DQG�WKH�KRPHOHVV��,Q�6��*��-RQHV��(G����9LUWXDO�FXOWXUH��,GHQWLW\�DQG�FRPPXQLFDWLRQ�
LQ�F\EHUVRFLHW\��SS�����������/RQGRQ��6DJH�3XEOLFDWLRQV�

6FKRHFK��'���-HQVHQ��&���)XONV��-���	�6PLWK��.��.����������'HYHORSLQJ�DQG�XVLQJ�D�FRPPXQLW\�GDWD�
EDQN��&RPSXWHUV�LQ�+XPDQ�6HUYLFHV���������������

6FKXOHU��'����������3XEOLF�VSDFH�LQ�F\EHUVSDFH��,QWHUQHW�:RUOG��������

6HYHULQ��&��6���������2FWREHU������7KH�&(2�VKRXOG�EH�WKH�&,2��,QIRUPDWLRQ:HHN��S�����

6KXOPDQ��6���������6HSWHPEHU���6WDNHKROGHU�YLHZV�RQ�WKH�IXWXUH�RI�HOHFWURQLF�UXOHPDNLQJ��3DSHU�SUH�
VHQWHG�DW�WKH������$QQXDO�0HHWLQJ�RI�WKH�$PHULFDQ�3ROLWLFDO�6FLHQFH�$VVRFLDWLRQ��3LWWVEXUJK��
3$� 5HWULHYHG�2FWREHU�����������IURP�KWWS���HUXOHPDNLQJ�XFVXU�SLWW�HGX

6WDKOPDQ��0���������'HFHPEHU������,QWHUQHW�GHPRFUDF\�KRD[��,QIRUPDWLRQ:HHN�����

6WDQGLQJ��&���	�6WDQGLQJ��6����������7KH�SROLWLFV�DQG�HWKLFV�RI�FDUHHU�SURJUHVVLRQ�LQ�,6��$�V\VWHPV�
SHUVSHFWLYH��/RJLVWLFV�,QIRUPDWLRQ�0DQDJHPHQW�����������������

6WUDVVPDQQ��3��$����������7KH�SROLWLFV�RI�LQIRUPDWLRQ�PDQDJHPHQW��1HZ�&DQDDQ��7KH�,QIRUPDWLRQ�
(FRQRPLFV�3UHVV�

7KXUORZ��0���:LOH\��+��,���	�%LHOLQVNL��-����������*RLQJ�SXEOLF��:KDW�����������UHSRUWV�WHOO�XV�DERXW�
WKH�SHUIRUPDQFH�RI�VWXGHQWV�ZLWK�GLVDELOLWLHV��7HFK��5HS��1R�������0LQQHDSROLV��01��8QLYHU�
VLW\�RI�0LQQHVRWD��1DWLRQDO�&HQWHU�RQ�(GXFDWLRQDO�2XWFRPHV��5HWULHYHG�-XO\�����������IURP�
KWWS���HGXFDWLRQ�XPQ�HGX�1&(2�2QOLQH3XEV�7HFKQLFDO���KWP

7RZQV��6����������<HDU�LQ�UHYLHZ��3HRSOH��*RYHUQPHQW�7HFKQRORJ\��5HWULHYHG�'HFHPEHU�����������
IURP�KWWS���ZZZ�JRYWHFK�QHW�PDJD]LQH�VWRU\�SKS"LG �����	LVVXH �������

7RZQV��6���������'HFHPEHU�����7KH�\HDU�LQ�UHYLHZ��������*RYHUQPHQW�7HFKQRORJ\��5HWULHYHG�'HFHPEHU�
����������IURP�KWWS���ZZZ�JRYWHFK�QHW�PDJD]LQH�VWRU\�SKS"LG �����	LVVXH �������
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