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8QLYHUVLW\�RI�&HQWUDO�)ORULGD�

,Q�D�ILUH�VXSSUHVVLRQ�RSHUDWLRQ��VHFRQGV�FDQ�PHDQ�WKH�GLIIHUHQFH�EHWZHHQ�D�IDWDOLW\�RU�VXFFHVVIXO�LQFLGHQW�
PDQDJHPHQW�� 7KHUH� KDYH� QRW� EHHQ� PDQ\� UHFHQW� VWXGLHV� WKDW� H[DPLQH� WKH� LQIRUPDWLRQ�� WRROV�� DQG�
WHFKQRORJLHV�ILUHILJKWHUV�UHO\�XSRQ�WR�JDWKHU�IDFWV�DERXW�WKH�LQFLGHQW�VFHQH�EHIRUH�DUULYDO��:H�FRQGXFWHG�DQ�
LQWHUQDWLRQDO�� ZHE�EDVHG� VXUYH\� LQ� ZKLFK� ��� ILUHILJKWHUV� RI� YDU\LQJ� UDQNV� FKDUDFWHUL]HG� WKH� EHQHILWV� DQG�
FKDOOHQJHV� RI� XVLQJ� SUH�LQFLGHQW� SODQV�� GRFXPHQWV� WKDW� DVVLVW� ILUHILJKWHUV� LQ� XQGHUVWDQGLQJ� LQIRUPDWLRQ�
DERXW�D�IDFLOLW\�GXULQJ�DQ�HPHUJHQF\��2XU�DQDO\VLV�VKRZHG�WKDW�GHVSLWH�GHPRJUDSKLF�GLIIHUHQFHV�LQ�UHJLRQV�
DQG� WKH� VL]H� RI� WKH� SRSXODWLRQ� VHUYHG�� PRVW� GHSDUWPHQWV� UHSRUWHG� VHYHUH� FKDOOHQJHV� LQ� DFFHVVLQJ� DQG�
UHWULHYLQJ� SODQQLQJ� LQIRUPDWLRQ�� %DVHG� XSRQ� SDUWLFLSDQW� IHHGEDFN�� ZH� VKHG� OLJKW� RQ� WKH� SUREOHPV� ZLWK�
H[LVWLQJ� XVHU� LQWHUIDFHV� DQG� SURYLGH� D� SDWK� IRUZDUG� IRU� WKH� KXPDQ� IDFWRUV� FRPPXQLW\� WR� EXLOG� UREXVW�
WHFKQRORJ\�IRU�ILUVW�UHVSRQGHUV�RSHUDWLQJ�LQ�GDQJHURXV�DQG�XQSUHGLFWDEOH�HQYLURQPHQWV��

,1752'8&7,21�

� 2Q�-XQH����������PRUH�WKDQ�����ILUHILJKWHUV�DQG����ILUH�
HQJLQHV�UHVSRQGHG�WR�RQH�RI�WKH�ZRUVW�VWUXFWXUH�ILUHV�LQ�KLVWRU\�
�*RUVH� 	� 6WXUJHV�� ������� 7KH� *UHQIHOO� 7RZHU� WUDJHG\� LV� D�
KLJK�SURILOH�H[DPSOH�RI�VWUXFWXUH�ILUH��D� ILUH� WKDW� LQYROYHV� WKH�
DUFKLWHFWXUDO� RU� SK\VLFDO� FRPSRQHQWV� �H�J��� ZDOOV�� URRI��
FRQWHQWV�� RI� D� UHVLGHQWLDO�� LQGXVWULDO�� RU� FRPPHUFLDO� EXLOGLQJ��
'XH� WR� WKH� VHYHULW\� RI� WKH� *UHQIHOO� ILUH�� WKH� HQJLQHHULQJ��
FRQVWUXFWLRQ�� DQG� VDIHW\� LQGXVWULHV� DFURVV� WKH� ZRUOG� DUH�
HPSKDVL]LQJ�SUHYHQWLRQ�DQG�ULVN�PDQDJHPHQW�E\�OHYHULQJ�QHZ�
WHFKQRORJLHV� DQG� JDWKHULQJ� GDWD� WR� VXSSRUW� ILUH� SUHYHQWLRQ�
JRDOV��5HJXODU�LQVSHFWLRQV�ZHUH�LGHQWLILHG�DV�D�VWUDWHJ\�IRU�ULVN�
PLWLJDWLRQ� DV� D� UHVXOW� RI� WKH� *UHQIHOO� LQFLGHQW� �*RUVH� 	�
6WXUJHV�� ������� )LUHILJKWHUV� FRQGXFW� LQVSHFWLRQV� RQ� H[LVWLQJ�
EXLOGLQJV� WR� IDPLOLDUL]H� WKHPVHOYHV�ZLWK� WKH� IDFLOLWLHV� LQ� WKHLU�
UHVSRQVH� DUHDV� EHIRUH� HPHUJHQFLHV� KDSSHQ�� 7KLV� LQVSHFWLRQ�
SURFHVV� UHVXOWV� LQ� WKH� FUHDWLRQ� RI�SUH�LQFLGHQW� SODQV� �3,3V��
GRFXPHQWV� �SDSHU� RU� HOHFWURQLF�� WKDW� FRQWDLQ� LQIRUPDWLRQ�
DERXW� D� IDFLOLW\� WKDW� ZRXOG� EH� QHFHVVDU\� LQ� WKH� HYHQW� RI� DQ�
HPHUJHQF\���

5(/$7('�:25.�

3UH�LQFLGHQW� SODQQLQJ� GHYHORSHG� IURP� D� QHHG� IRU�
ILUHILJKWHUV� DQG� ILUVW� UHVSRQGHUV� WR� XQGHUVWDQG� WKH� FULWLFDO�
HOHPHQWV� RI� D� VWUXFWXUH� DQG� WR� GHYHORS� LQFLGHQW� RU� WDFWLFDO�
GHFLVLRQV� EDVHG� XSRQ� DQWLFLSDWHG� FRQGLWLRQV�� 7KXV�� SUH�
LQFLGHQW� SODQQLQJ� WUDQVLWLRQHG� IURP� D� UHFRPPHQGHG� SUDFWLFH�
WR� D� 1DWLRQDO� )LUH� 3URWHFWLRQ� $VVRFLDWLRQ� �1)3$�� VWDQGDUG��
UHTXLULQJ�GHSDUWPHQWV�WR�LGHQWLI\�HOHPHQWV�LQ�WKH�HQYLURQPHQW�
WR�DVVLVW� LQ�IRUHFDVWLQJ�IXWXUH�SUREOHPV�RU�KD]DUGV��XOWLPDWHO\�
SUHYHQWLQJ�IDWDOLWLHV�DQG�SURSHUW\�ORVV��1)3$����������

5HFHQW� ZRUN� HPSKDVL]HV� WKH� YDOXH� RI� DVVHVVLQJ� DQG�
XQGHUVWDQGLQJ� ILUHILJKWHU� QHHGV� IURP� DQ� LQIRUPDWLRQ��
FRPPXQLFDWLRQ��DQG�JRDO�RULHQWHG�SHUVSHFWLYH�LQ�WKH�GHVLJQ�RI�
QHZ�WHFKQRORJ\�DQG�V\VWHPV��'DZNLQV�HW�DO���������*DVDZD\��
������3UDVDQQD�HW�DO����������$OWKRXJK�WKHUH�KDYH�EHHQ�HIIRUWV�
WR� FUHDWH� PRUH� HIIHFWLYH� SUH�SODQQLQJ� V\VWHPV�� WKHUH� DUH�
UHODWLYHO\� IHZ� SXEOLVKHG� VWXGLHV� WKDW� FDSWXUH� HQG�XVHU�
UHTXLUHPHQWV�GLUHFWO\� IURP� ILUHILJKWHUV� �1DGDO�6HUUDQR��������
%DNHU���������&RQVHTXHQWO\��WKHUH�LV�D�JDS�LQ�WKH�OLWHUDWXUH�WKDW�
IRFXVHV� RQ� XQGHUVWDQGLQJ� KRZ� ILUHILJKWHUV� FROOHFW� DQG� XVH�

LQIRUPDWLRQ� DERXW� UHVSRQVH� DUHDV�SULRU� WR� DQ� HPHUJHQF\��7R�
DGGUHVV�WKH�JDS�LQ�WKH�OLWHUDWXUH�UHODWHG�WR�FXUUHQW�SUH�LQFLGHQW�
SUDFWLFHV�� ZH� HPSOR\HG� D� TXDOLWDWLYH� DSSURDFK� JURXQGHG� LQ�
SULRU�ILHOG�VWXGLHV��.DSDOR�HW�DO����������:H�DOVR�FRQVXOWHG�WZR�
VXEMHFW�PDWWHU�H[SHUWV��60(V��WR�DVVLVW�LQ�WKH�GHYHORSPHQW�RI�
WKH� VXUYH\� TXHVWLRQV� DQG� SURYLGH� IHHGEDFN�� ,Q� RXU� VWXG\�� ���
ILUHILJKWHUV�RI�DOO� UDQNV�DQVZHUHG����TXHVWLRQV�UHJDUGLQJ�SUH�
LQFLGHQW� SODQQLQJ� SUDFWLFHV� LQ� WKHLU� GHSDUWPHQWV�� 7KH� JRDO� RI�
WKLV� VWXG\� LV� WR� LOOXVWUDWH� ZKHUH� KXPDQ� IDFWRUV� LVVXHV� LPSDFW�
WKH� UHVLOLHQF\� RI� FXUUHQW� SUH�LQFLGHQW� SODQQLQJ� V\VWHPV� DQG�
WHFKQRORJLHV�� :KHUH� RWKHU� VWXGLHV� KDYH� ORRNHG� DW�
LPSOHPHQWLQJ�WKH�GHVLJQ�RI�D�QHZ�WRRO�RU�V\VWHP�RQ�WKH�VFHQH�
RI�DQ�HPHUJHQF\��WKLV�VWXG\�HPSKDVL]HV�KRZ�GHSDUWPHQWV�DQG�
LQGLYLGXDOV� OHYHUDJH� SODQQLQJ� LQIRUPDWLRQ�EHIRUH� VHWWLQJ� IRRW�
RQ� WKH� ILUHJURXQG�� 2XU� DSSURDFK� HPSKDVL]HV� WKH� QHHG� IRU�
LQIRUPDWLRQ�DERXW�ZKDW�FUHZV�GR�EHIRUH�WKH\�JHW�WR�WKH�VFHQH�
RI� WKH� ILUH� DQG� KRZ� WKLV� LQIRUPDWLRQ� LV� DSSOLHG� WR� WKH�
ILUHJURXQG� GXULQJ� WKH� ³VL]H� XS�´� LQLWLDO� LQFLGHQW� DVVHVVPHQW�
SKDVH� SULRU� WR� WDFWLFDO� RSHUDWLRQV�� $UPHG� ZLWK� DQ�
XQGHUVWDQGLQJ� RI� FXUUHQW� SUDFWLFHV� DQG� SURFHGXUHV�� ZH� FDQ�
EHWWHU�LGHQWLI\�FDSDELOLW\�JDSV�DQG�SRLQWV�RI�IDLOXUH��XOWLPDWHO\�
OHDGLQJ�WR�EHWWHU�XVHU�LQWHUIDFH��8,��GHVLJQ�DQG�D�VDIHU�ZRUNLQJ�
HQYLURQPHQW�IRU�ILUHILJKWHUV�RI�DOO�UDQNV��

0(7+2'�

5HFUXLWPHQW�DQG�'DWD�&ROOHFWLRQ�
:H�XVHG�DQ�DSSURDFK�IRFXVHG�RQ�TXDOLWDWLYH�PHWKRGV�WR�

LPSURYH�RXU�XQGHUVWDQGLQJ�RI�KRZ�ILUHILJKWHUV�FROOHFW��DFFHVV��
UHWULHYH�� DQG� XVH� 3,3� LQIRUPDWLRQ��%DUULHUV� WR� GDWD� FROOHFWLRQ�
LQFOXGHG� WLPH�� FRQYHQLHQFH�� DQG� DQRQ\PLW\�� 7R� PLQLPL]H�
GLVUXSWLRQV� WR� ILUHILJKWHU� VFKHGXOHV�� WKH� VXUYH\� ZDV�
DGPLQLVWHUHG� YLD� DQ� RQOLQH� SODWIRUP��4XDOWULFV�� DOVR� HQVXULQJ�
WKDW� SDUWLFLSDQWV� IHOW� WKH\� FRXOG� EH� DV� FDQGLG� DQG� KRQHVW� DV�
SRVVLEOH�� ZLWKRXW� IHDU� RI� DGPLWWLQJ� QRQ�FRPSOLDQFH�� ,5%�
DSSURYDO� ZDV� REWDLQHG� SULRU� WR� WKH� VXUYH\� GHSOR\PHQW�� 'DWD�
ZDV� FROOHFWHG� IURP� $SULO� ����� WR� $XJXVW� ������ ,QFOXVLRQ�
FULWHULD�IRU�SDUWDNLQJ�LQ�WKH�VWXG\�UHTXLUHG�WKDW�WKH�SDUWLFLSDQW�
PXVW� EH� ��� \HDUV� RI� DJH� RU� ROGHU� DQG� PXVW� EH� D� FXUUHQW� RU�
UHFHQWO\� UHWLUHG� ��� �� PRQWKV�� ILUHILJKWHU�� 7KHVH� SDUWLFLSDWLRQ�
FULWHULD�HQVXUHG�WKDW�WKH�SDUWLFLSDQWV�ZHUH�SURILFLHQW�LQ�FXUUHQW��
VWDWH�RI�WKH�DUW�SUDFWLFHV�DQG�VWDQGDUGV�ZLWKLQ�WKHLU�UHVSHFWLYH�
GHSDUWPHQWV�� 3DUWLFLSDQWV� LQ� WKH� ILQDO� FRXQW� RI� ��� ZHUH�

3URFHHGLQJV�RI�WKH�+XPDQ�)DFWRUV�DQG�(UJRQRPLFV�6RFLHW\������$QQXDO�0HHWLQJ
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UHFUXLWHG� QDWLRQZLGH�� ZLWK� UHSUHVHQWDWLRQ� IURP� ��� VWDWHV� DQG�
WZR�SDUWLFLSDQWV�IURP�WKH�8QLWHG�.LQJGRP���

)LJXUH�����1XPEHU�RI�SDUWLFLSDQWV�VXUYH\HG�E\�VWDWH��3OHDVH�QRWH��WKLV�
YLVXDOL]DWLRQ�GRHV�QRW�LQFOXGH�WZR�LQWHUQDWLRQDO�SDUWLFLSDQWV�UHSUHVHQWLQJ�
WKH�8QLWHG�.LQJGRP�

,Q� DGGLWLRQ� WR� SDUWLFLSDQW� ORFDWLRQ�� WKH� GHPRJUDSKLFV�
UHODWHG� WR�SDUWLFLSDQW� UDQN�DUH� OLVWHG� LQ�7DEOH����:H�FDSWXUHG�
VSHFLILF�GHPRJUDSKLF�LQIRUPDWLRQ�WKDW�FRXOG�SRWHQWLDOO\�DIIHFW�
SUH�LQFLGHQW� SODQQLQJ� FLUFXPVWDQFHV� �H�J��� VWDWH�� QXPEHU� RI�
FLWL]HQV�VHUYHG��HWF���EXW�ZH�DOVR�ZDQWHG�SDUWLFLSDQWV�WR�VKDUH�
WKHLU� H[SHULHQFHV� FDQGLGO\� DQG�ZLWKRXW� IHDU� RI� UHWDOLDWLRQ� IRU�
QRQ�FRPSOLDQFH��3DUWLFLSDQWV�FRPSOHWHG�WKH�ZHE�EDVHG�VXUYH\�
YLD�D�OLQN�WKDW�ZDV�SRVWHG�RQOLQH�LQ�VHYHUDO�/LQNHG,Q�JURXSV��$�
SUHUHTXLVLWH� IRU� PHPEHUVKLS� LQ� WKH� JURXSV� UHTXLUHG� DOO�
SRWHQWLDO� PHPEHUV� WR� YDOLGDWH� WKHLU� VWDWXV� DV� DFWLYH� SXEOLF�
VDIHW\� RIILFLDOV�� HQVXULQJ� WKDW� WKH� GDWD� FDPH� IURP� DFWXDO�
ILUHILJKWHUV� DQG� HOLPLQDWLQJ� VXUYH\� IUDXG�� 7KH� VXUYH\� ZDV�
KRVWHG�RQ�4XDOWULFV��D�ZHE�EDVHG�VXUYH\�SODWIRUP��3DUWLFLSDQWV�
UHDG�WKH�FRQVHQW�GRFXPHQW�DQG�SURFHHGHG�ZLWK�WKH�VXUYH\���

7DEOH�����3DUWLFLSDQW�&RXQWV�E\�5DQN��

5DQN� 3DUWLFLSDQW�&RXQW�
)LUH�0DUVKDO�,QVSHFWRU� ��

&KLHI� ���

&DSWDLQ� ��

/LHXWHQDQW� ��

6HQLRU�)LUHILJKWHU� ��

)LUHILJKWHU� ���

2WKHU����SDUWLFLSDQW�GLG�QRW�UHSRUW�UDQN�� ��

'DWD�$QDO\VLV�$SSURDFK�DQG�6XUYH\�4XHVWLRQV�
:H�FKRVH� WR� VWUXFWXUH� WKH� VXUYH\� LQ� VXFK� D�ZD\� DV� WR� VROLFLW�
TXDOLWDWLYH� GDWD� IURP� SDUWLFLSDQWV�� 7KLV� DSSURDFK� KDV� EHHQ�
VXFFHVVIXOO\� HPSOR\HG� LQ� RWKHU� VWXGLHV� DVVHVVLQJ� ILUHILJKWHU�
SHUFHSWLRQV� RI� HPHUJLQJ� WHFKQRORJLHV� �:HLGLQJHU�� HW� DO���
������� 7KLUW\�WKUHH� TXHVWLRQV� ZHUH� GHYHORSHG� ZLWK� WKH�
DVVLVWDQFH�RI�WZR�VXEMHFW�PDWWHU�H[SHUWV��WZR�ILUH�RIILFHUV�ZLWK�
������ \HDUV� RI� H[SHULHQFH��� 7KH� VXUYH\� PHDVXUHG� VHYHUDO�
GLPHQVLRQV� RI� SUH�LQFLGHQW� SODQQLQJ�� LQFOXGLQJ� KRZ�
LQIRUPDWLRQ� LV�JDWKHUHG��XVHG�� UHWULHYHG�DQG� VWRUHG��'DWD�ZDV�
H[SRUWHG�IURP�4XDOWULFV�VXUYH\�SODWIRUP�DQG�FOHDQHG��2YHUDOO��
���UHVSRQVHV�ZHUH�FROOHFWHG��EXW�GXH�WR�PLVVLQJ�GDWD��WHFKQLFDO�
IDLOXUH�� RU� SDUWLDOO\� PLVVLQJ� GDWD�� RQO\� ��� UHVSRQVHV� ZHUH�
FRPSOHWHO\� UHFRUGHG��7KH�JRDO�RI� WKLV� VXUYH\�ZDV� WR�SURGXFH�

LQIRUPDWLRQ�WKDW�FDSWXUHG�WKH�FXUUHQW�SHUFHSWLRQ�RI�3,3V�IURP�
WKH� SHUVSHFWLYH� RI� DOO� ILUHILJKWHU� UDQNV�� :KLOH� LQFLGHQW�
FRPPDQGHUV� DQG� FRPSDQ\� RIILFHUV� W\SLFDOO\� XVH� WKHVH� SODQV��
RWKHU�ILUHILJKWHUV�PD\�EH�LQYROYHG�LQ�GDWD�FROOHFWLRQ�SURFHVVHV�
RU� PD\� XSGDWH� WKHVH� SODQV�� 7KHUHIRUH�� WKH\� DUH� DOVR�
VWDNHKROGHUV�WKDW�DUH�LQYROYHG�LQ�DFFHVVLQJ��VWRULQJ��UHWULHYLQJ��
DQG�XSGDWLQJ� WKH� LQIRUPDWLRQ��7KH� ILUVW�SRUWLRQ�RI� WKH� VXUYH\�
FROOHFWHG� SDUWLFLSDQWV¶� GHPRJUDSKLF� LQIRUPDWLRQ�� 7KH� VHFRQG�
SRUWLRQ�RI�WKH�VXUYH\�UHTXLUHG�WKHP�WR�UHSRUW�LQIRUPDWLRQ�RQ���

)UHTXHQF\�RI�XVH�
,QFLGHQWV�RU�FDOOV�LQ�WKHLU�UHVSRQVH�DUHDV�WKDW�UHTXLUHG�3,3V�
&ROOHFWLRQ�DQG�VWRUDJH�RI�3,3�LQIRUPDWLRQ�
)UHTXHQF\�RI�LQVSHFWLRQV�
(VWLPDWHV�RI�KRZ�ORQJ�LW�WDNHV�WR�ILQG�VSHFLILF�LQIRUPDWLRQ�
RQ�WKH�3,3V�
6\VWHPV�XVHG�WR�DFFHVV�3,3�GDWD�
)UHH�UHVSRQVH�

5(68/76�

7KH�WDEOHV�EHORZ�GHSLFW�WKH�GHPRJUDSKLF�LQIRUPDWLRQ�RI�
VXUYH\HG� SDUWLFLSDQWV� E\� GHSDUWPHQW� DQG� DJHQF\� W\SH� �VHH�
7DEOHV���DQG�����

7DEOH����3DUWLFLSDQWV�E\�'HSDUWPHQW�7\SH�

7\SH�RI�'HSDUWPHQW� 3DUWLFLSDQW�&RXQW�
&DUHHU� ���

9ROXQWHHU� ���

&RPELQDWLRQ� ���

3DUWLFLSDQWV�UDQJHG�IURP���WR����\HDUV�RI�H[SHULHQFH�LQ�WKH�ILUH�
VHUYLFH��ZLWK�D�PHDQ�H[SHULHQFH�RI�������\HDUV��6' ���������

7DEOH����3DUWLFLSDQWV�E\�$JHQF\�7\SH�

7\SH�RI�$JHQF\� 3DUWLFLSDQW�&RXQW�
0XQLFLSDOLW\� ���

&RXQW\� ��

2WKHU��SULYDWH�LQGXVWU\��D�IHGHUDO�DJHQF\��D�QRQ�
SURILW�SULYDWH�RUJDQL]DWLRQ��FRPELQDWLRQ�UXUDO�DQG�
PXQLFLSDOLW\��HWF���

��

7KH�%LJ�3LFWXUH�
6L[W\�HLJKW� SHUFHQW� RI� SDUWLFLSDQWV� UHSRUWHG� WKDW� WKHLU�

GHSDUWPHQW� XVHV� D� FRQVLVWHQW� WHPSODWH� IRU� JDWKHULQJ� 3,3�
LQIRUPDWLRQ��+RZHYHU��RQO\�����RI�WKH�UHVSRQGHQWV�VWDWHG�WKDW�
WKHLU�GHSDUWPHQW�RU�DJHQF\�UHJXODUO\� WUDLQV�XVLQJ� WKHVH�SODQV��
0RUH� LPSRUWDQWO\�� RQO\� ��� SDUWLFLSDQWV� LQGLFDWHG� WKDW� WKH\�
UHJXODUO\�XVHG�3,3V�GXULQJ�D�³VL]H�XS�´� WKH� LQLWLDO� DVVHVVPHQW�
SKDVH�LQ�LQFLGHQW�UHVSRQVH��GXH�WR�YDULRXV�EDUULHUV�WR�DFFHVVLQJ�
WKH�SODQV�ZKLFK�ZLOO�EH�GLVFXVVHG�LQ�IXUWKHU�GHWDLO���

2XU�ILQGLQJV�UHSRUW� WKDW� ORFDWLQJ� WKH�SODQ� LWVHOI� WDNHV�RQ�
DYHUDJH�PRUH� WKDQ� ��� VHFRQGV�� ,Q� DGGLWLRQ� WR� ORFDWLQJ� WKH�
SODQ��PDNLQJ� VHQVH� RI� WKH� LQIRUPDWLRQ� WDNHV� DGGLWLRQDO� WLPH��
$OPRVW�DOO� ILUHILJKWHUV� LQ� WKLV� VWXG\� ������UHSRUWHG�XVLQJ� WKH�
3,3� WR� ORFDWH�KD]DUGRXV�PDWHULDOV��2QO\���UHSRUWHG� WKDW� WKH\�
GR� QRW� XVH� SUH�LQFLGHQW� SODQV� IRU� KD]DUGRXV� PDWHULDOV��0RUH�
LPSRUWDQWO\�� LW� VWLOO� WRRN� WKHP� FRQVLGHUDEOH� DPRXQWV� RI� WLPH�
�������VHFRQGV��WR�ORFDWH�EXLOGLQJ�RFFXSDQF\�DQG�EHWZHHQ����
��� VHFRQGV� WR� ORFDWH� LQIRUPDWLRQ� DERXW� DX[LOLDU\� DSSOLDQFH�

3URFHHGLQJV�RI�WKH�+XPDQ�)DFWRUV�DQG�(UJRQRPLFV�6RFLHW\������$QQXDO�0HHWLQJ ���



IHDWXUHV� VXFK� DV� VWDQGSLSHV�� VSULQNOHU� V\VWHPV�� HWF�� 7KLV�
LQIRUPDWLRQ�LV�FDSWXUHG�LQ�7DEOH�����

7DEOH�����(VWLPDWHG�WLPH��VHOI�UHSRUWHG��WR�ORFDWH�VSHFLILF�SODQ�DQG�RU��
LQIRUPDWLRQ��

7LPH��
)LQG�
3ODQ�

+D]DUGRXV�
0DWHULDOV�

%XLOGLQJ�
2FFXSDQF\�

$X[LOLDU\�
$SSOLDQFHV�

�����V� ��� ��� ��� ���
�����V� ��� ��� ��� ��
!��V� ��� ��� �� ���
2WKHU� �� �� �� ��
'LG�QRW�XVH� �� �� �� ��

:KDW�LQIRUPDWLRQ�GR�ILUHILJKWHUV�QHHG�RQ�WKH�ILUHJURXQG"�
%DVHG�XSRQ�UHVSRQVHV������RI�SDUWLFLSDQWV�UHSRUWHG�WKDW�WKH\�
XVHG� 3,3V� ZKHQ� UHVSRQGLQJ� WR� VWUXFWXUH� ILUHV� VSHFLILFDOO\��
2WKHU� W\SHV� RI� LQFLGHQWV� LQ� ZKLFK� 3,3V� DUH� FRPPRQO\� XVHG�
LQFOXGH� KD]DUGRXV� PDWHULDOV�FKHPLFDOV�� UHVLGHQWLDO� ILUHV� LQ�
ODUJH� EXLOGLQJV� �H�J��� DSDUWPHQWV� RU� DVVLVWHG� OLYLQJ� IDFLOLWLHV���
FRPPHUFLDO�EXLOGLQJV��LQGXVWULDO�EXLOGLQJV��DQG�VFKRROV��7DEOH�
�� FDSWXUHG� WKH� PRVW� FRPPRQ� ILUH�W\SH� FDOOV� DQVZHUHG� E\�
UHVSRQGLQJ�XQLWV��:H�QRWH�WKDW�HPHUJHQF\�PHGLFDO�VHUYLFHV�GR�
QRW�IDOO�XQGHU�WKLV�FDWHJRU\�DQG�DUH�H[FOXGHG�IURP�WKLV�VXUYH\��
XQOHVV� WKH\� KDYH� GLUHFW� UHODWLRQ� WR� WKH� ILUH� FDOO� �H�J��� WUDSSHG�
ILUHILJKWHU�� FLWL]HQ� LQMXUHG� LQ� VWUXFWXUH� ILUH�� HWF���� 7ZHQW\�VL[�
SHUFHQW�RI�SDUWLFLSDQWV� IHOW� WKDW� WKH� IORRUSODQ�RU� OD\RXW�RI� WKH�
EXLOGLQJ�FRQWDLQHG�LQ�WKH�3,3�ZDV�PRVW�XVHIXO��2QH�SDUWLFLSDQW�
LQGLFDWHG�WKDW�ZDV�WKH�PRVW�LPSRUWDQW�SLHFH�RI�LQIRUPDWLRQ�IRU�
WKH�UHVSRQGLQJ�XQLW���

³6LWH�PDS��:H�SXW�DOO� LPSRUWDQW� V\PEROV�RQ�RXU� VLWH�PDS´� �&$37��
����

2WKHU� LPSRUWDQW� LQIRUPDWLRQ� LQFOXGHG� K\GUDQW� DQG� ILUH�
GHSDUWPHQW� FRQQHFWLRQV� �)'&V�� ������� ILUH� DODUP� SDQHO�
ORFDWLRQV�� ORFN� ER[� LQIRUPDWLRQ� �DOVR� NQRZQ� DV� D� ³.QR[�
%R[´���XWLOLW\�VKXW�RIIV��DQG�FRQWDFW�IDFLOLW\�LQIRUPDWLRQ��

³%OXHSULQWV�IORRUSODQV� �� DQ\� QRWHV� IURP� WKH� RFFXSDQW� WKDW� FDQ� EH�
XVHIXO� WR�XV�� ORFDWLRQ�RI� ILUH�SXPS�)$&3�>ILUH�DODUP�FRQWURO�SDQHO@�
ULVHUV��HWF��DV�ZHOO�DV�KD]PDW�VSHFLDO�FRQVLGHUDWLRQV�´��&+,()������

3DUWLFLSDQWV�DOVR�FDSWXUHG�WKDW�WKH�LQIRUPDWLRQ�LV�XVHIXO��EXW�DW�
GLIIHUHQW� UHOHYDQW� SRLQWV� LQ� WLPH�GHSHQGLQJ� XSRQ� WKH� LQFLGHQW�
VFHQH��

³$OO�RI�LW�LV�XVHIXO��EXW�LW�LV�DOO�VLWXDWLRQDOO\�GHSHQGHQW�´��))������

³+RQHVWO\�LW�VKRXOG�EH�EDUH�ERQHV��\RX�GRQ
W�QHHG�WR�ILOWHU�WKUX�IOXII�
ZKHQ�VWXII�LV�JRLQJ�VLGHZD\V�´��&+,()������

7KLV�REVHUYDWLRQ�GHWDLOV�WKH�LPSRUWDQFH�RI�XQGHUVWDQGLQJ�KRZ�
WR� GLVSOD\� DQG� SUHVHQW� PXOWLPRGDO� LQIRUPDWLRQ� HIIHFWLYHO\��
ZLWKRXW�RYHUORDGLQJ�WKH�UHVSRQGLQJ�RIILFHUV�DQG�XQLWV���

+RZ�GR�ILUHILJKWHUV�DFFHVV�WKH�3,3�GDWD�WKH\�QHHG"��
2YHU�D�WKLUG�������RI�SDUWLFLSDQWV�LQGLFDWHG�WKDW�WKH\�UHO\�

RQ�D�0RELOH�'DWD�&RPSXWHU��0'&��IRU�DFFHVV�WR�WKH�SODQV��$�
PRELOH�GDWD�FRPSXWHU��0'&��RU�PRELOH�GDWD�WHUPLQDO��0'7��
DUH� FRPSXWHUV� WKDW� DUH�PRXQWHG� LQ�YHKLFOH� DQG� DUH� RIWHQ� QRW�
HDVLO\� WUDQVSRUWHG� DURXQG� DQ� LQFLGHQW� VFHQH�� ,Q� DGGLWLRQ� WR�
0'&�DFFHVV��VRPH�GHSDUWPHQWV�VWLOO�UHO\�XSRQ�SDSHU�FRSLHV�RI�
WKHVH�SODQV�� FUHDWLQJ� HYHQ�PRUH�RI� D� FKDOOHQJH� �������7KHVH�
SDSHU�FRSLHV�DUH�VWRUHG�LQ�WKH�YHKLFOH�LQ�WKUHH�ULQJ�ELQGHUV��$V�
\RX� FDQ� LPDJLQH�� SXOOLQJ� XS� WKH� SODQ� LV� D� FKDOOHQJH� ZKHQ�

VHDUFKLQJ� WKURXJK� PXOWLSOH� YROXPHV� RI� LQIRUPDWLRQ�� $QG�
DQRWKHU� ���� RI� GHSDUWPHQWV� UHO\� RQ� D� FRPELQDWLRQ� RI� SDSHU�
DQG�HOHFWURQLF�FRSLHV��PDNLQJ�LW�FKDOOHQJLQJ�IRU�WKHP�WR�ORFDWH�
WKH�ULJKW�SODQ�ZKHQ�QHHGHG�DQG�VRPHWLPHV�UHTXLULQJ�PXOWLSOH�
XSGDWHV��2I�WKH�GDWD�UHSRUWHG��RQO\���SDUWLFLSDQWV�LQGLFDWHG�WKDW�
WKH\�KDG�DFFHVV�WR�WKH�SODQV�YLD�D�WDEOHW�RQ�VFHQH���

,QWHUHVWLQJO\�� WKH� GHSDUWPHQWV� ZHUH� DOPRVW� HTXDOO\�
GLYLGHG�RQ�ZKHWKHU�GLVSDWFKHUV� LQ� WKH�DUHD�KDG�DFFHVV� WR�SUH�
LQFLGHQW�SODQV������UHSRUWHG�WKDW�GLVSDWFKHUV�GLG�KDYH�DFFHVV��
����UHSRUWHG�GLVSDWFKHUV�GLG�QRW�KDYH�DFFHVV�DQG�����GLG�QRW�
NQRZ�ZKHWKHU�GLVSDWFKHUV�KDG�WKLV�FDSDELOLW\��7KLV�FDQ�LPSDFW�
RSHUDWLRQV�VLQFH�GLVSDWFKHUV�PD\�EH�DEOH� WR�DVVLVW� LQ� UHOD\LQJ�
PRUH�GHWDLOHG�LQIRUPDWLRQ��$GGLWLRQDOO\��WKLV�FDQ�EH�XVHIXO�IRU�
D�PXOWLSOH�DODUP�ILUH�LQ�ZKLFK�WKH�VHFRQG�RU�WKLUG�GXH�RIILFHU�
FDQ� UHTXHVW� IXUWKHU� LQIRUPDWLRQ� IURP� GLVSDWFK� UHODWHG� WR� WKH�
3,3V�� 7KLV� FDSDELOLW\� LV� W\SLFDOO\� PRUH� XVHIXO� LQ� WKH� FDVH� RI�
VHYHUH� HPHUJHQFLHV� LQYROYLQJ� PDQ\� YLFWLPV� �PDVV� FDVXDOW\�
LQFLGHQWV���VXFK�DV�D�KRVSLWDO��VFKRRO��RU�DVVLVWHG�OLYLQJ�IDFLOLW\��

:KHQ�DQG�KRZ�DUH�3,3V�XSGDWHG"��
7HQ�SDUWLFLSDQWV�������UHSRUWHG�WKDW�3,3V�IRU�WKHLU�GHSDUWPHQW�
ZHUH� RQO\� XSGDWHG� RFFDVLRQDOO\�� 7ZR� SDUWLFLSDQWV� LQGLFDWHG�
WKH� SODQV� ZHUH� QHYHU� XSGDWHG� RQ� D� UHJXODU� EDVLV�� 7ZR�
SDUWLFLSDQWV� LQGLFDWHG� WKDW� WKH� SODQV� ZHUH� XSGDWHG� EHWZHHQ�
HYHU\�����\HDUV�� VXJJHVWLQJ� WKDW� VRPH�GHSDUWPHQWV�PLJKW� QRW�
KDYH� DFFHVV� WR� WKH� PRVW� FXUUHQW� LQIRUPDWLRQ� UHJDUGLQJ�
IDFLOLWLHV� LQ� WKHLU� UHVSRQVH� DUHDV�� 'HVLJQDWHG� VKLIWV� DUH� KRZ�
����RI� WKH�GHSDUWPHQWV� LQ� WKH� VWXG\�XSGDWH� WKHLU�3,3V��0RVW�
RWKHU� GHSDUWPHQWV� UHSRUWHG� WKDW� FRPSDQ\� RIILFHUV� RU� RWKHU�
GHVLJQDWHG� SHUVRQQHO� ZLOO� FRQGXFW� WKH� 3,3� LQVSHFWLRQV�� EXW� D�
IHZ� GHSDUWPHQWV� UHSRUWHG� WKDW� WKHVH� DUH� FRQGXFWHG� E\� ILUH�
LQVSHFWRUV� RU� RWKHU� ULVN� DVVHVVPHQW� VWDNHKROGHUV� ������ 7ZR�
SDUWLFLSDQWV� UHSRUWHG� WKDW� WKHUH� ZDV� QR� H[LVWLQJ� SURFHGXUH� LQ�
SODFH�IRU�3,3�XSGDWHV��

:KDW�DUH�WKH�EDUULHUV�WR�VXFFHVVIXO�LQIRUPDWLRQ�FDSWXUH"��
5HVSRQGHQWV�ZHUH�DVNHG�WR�VXPPDUL]H�ZKDW�WKH\�SHUFHLYHG�WR�
EH� WKH�PRVW� SURPLQHQW� EDUULHU� WR�ERWK� VXFFHVVIXO� LQIRUPDWLRQ�
FDSWXUH�DQG�XVH�RI�3,3V��%HORZ�ZH�GHVFULEH�WKH�ILYH�FDWHJRULHV�
WKDW�SDUWLFLSDQWV�LOOXVWUDWHG�DV�EHLQJ�WKH�ELJJHVW�LVVXHV�LQ�WKHLU�
UHVSHFWLYH� GHSDUWPHQWV�� WLPH�� W\SH� RI� IDFLOLWLHV��
VWDIILQJ�DGPLQLVWUDWLRQ�� DWWLWXGHV�� DQG� LQDGHTXDWH� XVHU�
LQWHUIDFHV�WHFKQRORJ\�OLPLWDWLRQV�

7LPH��2I�DOO�UHVSRQGHQWV������LQGLFDWHG�WKDW�WLPH�ZDV�D�PDMRU�
EDUULHU��,W�ZDV�RQH�RI�WKH�PRVW�IUHTXHQWO\�UHSRUWHG�EDUULHUV�

³/DFN�RI� WLPH� LV�KXJH� LQ� WKH� ILUH� VHUYLFH�QRZ�GD\V��$GPLQLVWUDWLRQV�
DQG�JRYHUQPHQWV�KDYH�DGRSWHG�WKH��GR�PRUH�ZLWK� OHVV�DWWLWXGHV�DQG�
WKDW�FDQ�RQO\�JR�VR�IDU��7DVNV�KDYH�EHHQ�UHDVVLJQHG�DQG�H[WUD�WDVNV�
JLYHQ�DQG� WKH� UHVSRQVLELOLW\�RI� UXQQLQJ�FDOOV� ILUVW�DQG�SUHSDULQJ� IRU�
WKH�ZRUVW�KDV�JRWWHQ�ORVW�LQ�EXUHDXFUDWLF�EXV\�ZRUN�´��&$37�����

³7LPH� LV� OLNHO\� WKH� ODUJHVW� EDUULHU�� DV� WKHVH� SUH�LQFLGHQW� SODQV� DUH�
XSGDWHG�E\�YROXQWHHUV�´��))������

³7LPH�WR�JDWKHU��FUHDWH��DQG�XSGDWH�SUH�SODQV�LV�WKH�ELJJHVW�EDUULHU�
WR�RXU�SUH�SODQ�SURJUDP�´��&$37�����

³7LPH�6WDIILQJ� WR� SURSHUO\� LPSOHPHQW� D� WUXH� EXLOGLQJ� LQIRUPDWLRQ�
UHFRQ�SODQ�DQG�GHSOR\�LW�WR�WKH�ILHOG�´��&+,()�����

$OWKRXJK� WLPH� PD\� EH� FRUUHODWHG� ZLWK� RWKHU� VRFLRWHFKQLFDO�
IDFWRUV�VXFK�DV�OHDGHUVKLS��EXGJHW��DQG�DGPLQLVWUDWLYH�SROLFLHV��
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LW� LV� HYLGHQW� IURP� WKLV� VWXG\� WKDW� FUHZV� VWUXJJOH� WR� FROOHFW�
WLPHO\�LQIRUPDWLRQ��WR�ILQG�WKH�WLPH�WR�XSGDWH�WKLV�LQIRUPDWLRQ��
DQG�PRUH�LPSRUWDQWO\��WKH\�VWUXJJOH�WR�XVH�WKLV�LQIRUPDWLRQ�RQ�
VFHQH��

7\SH� RI�)DFLOLWLHV��7KH� ORFDWLRQ� RI� WKH� GHSDUWPHQW� RU� DJHQF\�
SRVHV� D� FKDOOHQJH� WR� FUHZV�� )RU� H[DPSOH�� RQH� SDUWLFLSDQW�
EHORZ� VXPPDUL]HG� WKH� FKDOOHQJHV� RI� UHVSRQGLQJ� WR� PXOWLSOH�
W\SHV�RI�VWUXFWXUHV�ZLWK�OLPLWHG�UHVRXUFHV�

³/LYLQJ�LQ�D�VXEXUEDQ�DUHD��SUHSODQQLQJ�LV�FKDOOHQJLQJ�EHFDXVH�WKH�
ILUVW� GXH� DUHD� LQFOXGHV� HYHU\WKLQJ� IURP� VHYHQ� VWRU\� FRPPHUFLDO�
EXLOGLQJV� WR� IDUPKRXVHV� DQG� EDUQV�� 3UHSODQQLQJ� HYHU\� VLQJOH�
VWUXFWXUH� �HVSHFLDOO\� DV� D� YROXQWHHU� GHSDUWPHQW�� LV� QRW� DQ� RSWLRQ�´�
�27+(5������

$GGLWLRQDOO\�� VRPH� RI� WKH� VPDOOHU� GHSDUWPHQWV� HVWDEOLVK�
DJUHHPHQWV� IRU� UHVSRQVH� ZLWK� RWKHU� GHSDUWPHQWV� �NQRZQ� DV�
PXWXDO� DLG��� 7KH� LGHD� LV� WR� EHVW� VHUYH� WKH� FLWL]HQV� E\�
UHVSRQGLQJ�WR�WKH�PRVW�FRPPRQ�HPHUJHQFLHV��DQG�WKHQ�SXOOLQJ�
LQ� VXSSRUW� XQLWV� ZKHQ� QHFHVVDU\�� 7KLV� LV� HYLGHQW� LQ� WKH�
SDUWLFLSDQW¶V� UHVSRQVH�EHORZ��ZKHUH�D�GHSDUWPHQW�ZLOO�KDQGOH�
FDOOV�WKDW�LQYROYH�WKH�VDPH�FRPPRQ�W\SHV�RI�VWUXFWXUHV�LQ�WKH�
DUHD��

³$V� PD\� EH� GLVFHUQHG�� ZH� XVH� SUH�VHW� PXWXDO� DLG� IRU� DXWRPDWLF�
GLVSDWFK� DQG� JUHDWHU� DODUPV�� 2XU� ILUH� ORDG� LV� FKLHIO\� VLQJOH�IDPLO\�
UHVLGHQWLDO�� W\SH�9�VWUXFWXUHV��DV�VXFK��PRVW�UHVSRQVHV�DUH�VLPLODU�´�
�&$37������

$V� VXFK�� LW� LV� LPSRUWDQW� WR� FRQVLGHU� GHSDUWPHQW� QHHGV�� )RU�
VLQJOH�� IDPLO\� KRPHV�� WKHUH� DUH� QR� 3,3V�� 7KHVH� SODQV� DUH�
W\SLFDOO\�RQO\�XVHG�LQ�WKH�FDVH�RI�PXOWL�IDPLO\�UHVLGHQWLDO�DUHDV�
RU� RWKHU� W\SHV� RI� VWUXFWXUHV� OLNH� FRPPHUFLDO� DQG� LQGXVWULDO�
EXLOGLQJV��

6WDIILQJ� DQG� $GPLQLVWUDWLRQ�� )RU� VRPH� ILUHILJKWHUV� LQ� WKLV�
VWXG\��VWDIILQJ�UHSUHVHQWHG�D�PDMRU�FKDOOHQJH�WR�VXFFHVVIXO�3,3�
FUHDWLRQ�DQG�PDLQWHQDQFH��ULVNLQJ�VDIHW\�DQG�WKH�ZHOOEHLQJ�RI�
UHVSRQGLQJ�XQLWV�

³,�KDG�WR�FRQWDLQ�P\�ODXJKWHU�RQ�VRPH�RI� WKHVH� >TXHVWLRQV@��0D\EH�
RQH�GD\�ZH
OO�KDYH�HQRXJK�SHRSOH�WR�GR�WKH�MRE�FRUUHFWO\�´��))������

³:H� DUH� VHYHUHO\� XQGHUVWDIIHG�XQGHUIXQGHG� VR� LW� LV� GLIILFXOW� WR�
LQWHJUDWH� WKHP� LQ� D� WLPHO\� IDVKLRQ�� 3UH�SODQV� XVHG� WR� EH� GRQH� RQ�
SDSHU�� ZH� DUH� VORZO\� FUHDWLQJ� DOO� QHZ� RQHV� WKURXJK� RXU� QHZ�&$'�
>&RPSXWHU�$LGHG�'LVSDWFK@�V\VWHP�´��))������

$OWKRXJK� WKLV� PD\� VHHP� OLNH� D� WHPSRUDU\� LQFRQYHQLHQFH�� LW�
GRHV�UHSUHVHQW�D�ERWWOHQHFN��8SGDWLQJ�D�&$'�V\VWHP�FDQ�WDNH�
XSZDUGV� RI� D� IHZ� PRQWKV� WR� VHYHUDO� \HDUV� GHSHQGLQJ� XSRQ�
DJHQF\� UHVRXUFHV�� ,W� FDQ� EH� FKDOOHQJLQJ� IRU� FUHZV� WR� VZLWFK�
EDFN� DQG� IRUWK� EHWZHHQ� GLIIHUHQW� W\SHV� RI� SODQV� EDVHG� XSRQ�
UHVSRQVH�DUHDV��

8VHU� ,QWHUIDFH� DQG� 7HFKQRORJ\� /LPLWDWLRQV�� ,Q� WKH� FDVH� RI�
HPHUJHQF\� WHFKQRORJ\�� UHVLOLHQFH� RI� V\VWHPV� LV� D� SULPDU\�
QHHG�� :LWKRXW� DFFHVV� WR� ZRUNLQJ� FRPSXWHUV�� ILUHILJKWHUV�
VWUXJJOH� WR� REWDLQ� WKH� LQIRUPDWLRQ� WKH\� QHHG�� 7KLV� FDQ� FDXVH�
DGGHG� VWUHVV� DQG� LQFUHDVH� UHVSRQVH� WLPHV� LI� LPSRUWDQW�
LQIRUPDWLRQ� LV�PLVVHG� GXH� WR� WKH� ORFDWLRQ� RU� IXQFWLRQDOLW\� RI�
WKH�GHYLFH�

³0'7�>0RELOH�'DWD�7HUPLQDO@�IXQFWLRQDOLW\���LW�RIWHQ�GRHV�QRW�ZRUN�
DV� LW� VKRXOG� DQG� RXU� FXUUHQW� V\VWHP� LV� IL[HG� LQ� WKH� YHKLFOH� �� WDEOHW�
FRPSXWHUV�VKRXOG�WKH�QH[W�VWHS�´��/7������

7KLV� SUREOHP� ZLWK� 0'&� IXQFWLRQDOLW\� ZDV� FURVV� FXWWLQJ�
DPRQJ�DOO�WKH�SDUWLFLSDQWV��ERWK�QDWLRQDOO\�DQG�LQWHUQDWLRQDOO\��

³&XUUHQWO\�� KDOI� RI� RXU� SODQV� DUH� RQ� SDSHU� DQG� KDOI� DUH� RQ� WKH�
FRPSXWHU��6\VWHP�LV�EHLQJ�XSGDWHG�DQG�SODQV�DUH�EHLQJ�UHYDPSHG�´�
�))������

%HFDXVH�RI�WKH�IDLOLQJ�DQG�XQUHOLDEOH�FRPSXWHU�V\VWHPV��VRPH�
SDUWLFLSDQWV� H[SUHVVHG� WKDW� WKH\� IHOW� PRUH� FRPIRUWDEOH� XVLQJ�
SDSHU�SODQV��'HVSLWH�WKH�FKDOOHQJH�RI�FDUU\LQJ�DURXQG�ELQGHUV�
IXOO� RI� WKHVH� SODQV�� RQH� SDUWLFLSDQW� QRWHG� WKDW� SDSHU� SODQV�
DOORZHG�IRU�PRUH� LQWHUDFWLRQ��6LQFH� LW�FDQ�EH�GLIILFXOW� WR�SODQ�
WDFWLFDO�RSHUDWLRQV��VRPHWLPHV�LW�LV�PRVW�SUDFWLFDO�WR�PDUNXS�D�
SODQ�E\�KDQG��

³3DSHU�PDSV�DUH�JUHDW��\RX�FDQ�GUDZ�RQ�WKHP�´��/7������

2IWHQ�� WKHUH� DUH� VHYHUDO� GLVSDUDWH� V\VWHPV� RU� VRXUFHV� RI�
LQIRUPDWLRQ�UHTXLUHG�WR�UHFRUG�HYHU\WKLQJ�QHFHVVDU\��

³7KH�KDUGHVW�SDUW�RI�SUH�SODQV�LV�DFWXDOO\�JDWKHULQJ�WKH�LQIRUPDWLRQ�
DQG� WKHQ� XSGDWLQJ� UHJXODUO\�� 7KH� HDVLHVW� PHWKRG� ,
YH� IRXQG� IRU�
JHWWLQJ� VTXDUH�� IRRWDJH� LQIRUPDWLRQ� LV� IURP� WKH� *,6� >*HRVSDWLDO�
,QIRUPDWLRQ� 6\VWHP@� WD[�PDS� IRU� WKH� FRXQW\��7KDQNIXOO\��P\� FRXQW\�
DOORZV�XVHUV�WR�JHW�WKH�SXEOLF�LQIRUPDWLRQ�RQOLQH��VR�WKDW�LV�D�ELJ�KHOS�
ZKHQ�FDOFXODWLQJ�ILUH�IORZV�RQ�D�VWUXFWXUH�´���&+,()������

6RPH�SDUWLFLSDQWV�UHFRPPHQGHG�VROXWLRQV��

³8SORDG�>WKH�GDWD@�WR�D�VWDWH�UHJLVWHU�IRU�HDV\�DFFHVV�´��))������

$WWLWXGHV� /HDGHUVKLS�DQG�FUHZ�DWWLWXGHV�LPSDFW�WKH�VXFFHVV�RI�
3,3V�LQ�WKH�ILHOG��,I�WKH�SUH�SODQQLQJ�SURFHVV�LV�QRW�SULRULWL]HG��
LW� FDQ� EH� GHWULPHQWDO� WR� QRW� RQO\� WKH� GHSDUWPHQW�� EXW� DOVR�
FLWL]HQV� LQ� WKH� UHVSRQVH� DUHD�� 2QH� SDUWLFLSDQW� H[SUHVVHG�
IUXVWUDWLRQ�UHJDUGLQJ�OHDGHUVKLS¶V�DWWLWXGHV�WRZDUGV�3,3V�

³*HWWLQJ� WKH� FKLHI� DQG� RIILFHUV� WR� HPEUDFH� WKH� FRQFHSW� RI� SUH�
SODQQLQJ�DV�D� ILUH�SUHYHQWLRQ�DQG�LQFLGHQW�PDQDJHPHQW� WRRO�>LV�RQH�
RI�WKH�ELJJHVW�EDUULHUV@�´��))������

6RPH�SDUWLFLSDQWV� GHVFULEHG�3,3V�PRUH� OLNH� DQ� DYDLODEOH� WRRO�
DV� RSSRVHG� WR� HVVHQWLDO� LQIRUPDWLRQ�� VLQFH� WKH\� GLG� QRW�
UHJXODUO\�WUXVW�RU�UHO\�XSRQ�SUH�SODQ�LQIRUPDWLRQ��

³:H�DUH�PRUH�FRPIRUWDEOH�ZLWK�KDYLQJ�LQIRUPDWLRQ�UHDGLO\�DYDLODEOH�
WR�UHVSRQVH�SHUVRQQHO�DQG�,&V�>LQFLGHQW�FRPPDQGHUV@�´��&+,()������

$QG� RQH� SDUWLFLSDQW� IHOW� WKDW� 3,3V� GLG� QRW� VXSSRUW� KLV� MRE�
IXQFWLRQV��H[SUHVVLQJ�IUXVWUDWLRQ�WKDW�UHVXOWHG�LQ�ODFN�RI�XVH��

³7KH�IDFW�WKDW�WKH\
UH�ZRUWKOHVV�>LQ�WKHLU�SUHVHQW�VWDWH@�LV�D�SUHWW\�ELJ�
EDUULHU�´��))������

',6&866,21�

:H�H[WUDFWHG� WKH�PDMRU�KXPDQ� IDFWRUV� LVVXHV�DVVRFLDWHG�ZLWK�
FXUUHQW� SUH�LQFLGHQW� SODQQLQJ� SUDFWLFHV� DQG� RXWOLQH� IXUWKHU�
GHVLJQ� LPSOLFDWLRQV� VXUURXQGLQJ� WKHVH� LVVXHV�� :H� LGHQWLILHG�
WKH�PDMRU�ERWWOHQHFNV�WKDW�VORZ�GRZQ�FXUUHQW�RSHUDWLRQV��IURP�
WKH�SHUVSHFWLYH�RI�WKH�HQG�XVHU��

8VHU�,QWHUIDFH�&KDOOHQJHV�
,Q� RXU� VXUYH\�� ZH� LGHQWLILHG� LVVXHV� UHODWHG� WR�

FRQQHFWLYLW\�� LQDFFXUDWH� LQIRUPDWLRQ�� LQWHURSHUDELOLW\�� DQG�
LQHIIHFWLYH� LQWHUDFWLRQ�GHVLJQ��7KLV� OHDGV� WR�IUXVWUDWLRQ�RQ� WKH�
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HQG�XVHU�� UHVXOWLQJ� LQ� SRWHQWLDOO\� PLVVHG� LQIRUPDWLRQ� RU� ORVW�
WLPH��:KLOH�ZH�FRQWHQG�WKDW�WKLV�ILQGLQJ�PD\�QRW�EH�QRYHO�LQ�
QDWXUH��ZH�GR�SRLQW�RXW�WKDW�WKHUH�DUH�GHYLFHV�WKDW�DOUHDG\�H[LVW�
WR� KHOS� ZLWK� WKLV� SUREOHP�� +RZHYHU�� PRVW� YROXQWHHU�
GHSDUWPHQWV� ODFN� WKH� IXQGLQJ� WR� EH� DEOH� WR� DIIRUG� VXFK�
WHFKQRORJ\��:KLOH�WKH�VROXWLRQV�WR�WKHVH�SUREOHPV�PD\�QRW�EH�
VWUDLJKWIRUZDUG�ZLWK� UHJDUG� WR�EXGJHW�DQG�DGPLQLVWUDWLRQ�� WKH�
JRDO� RI� WKLV� VWXG\� ZDV� WR� LGHQWLI\� WKH� EUHDNGRZQV� LQ� WKH�
FXUUHQW� WHFKQRORJ\� WR� EHWWHU� VHUYH� WKH� SXEOLF� VDIHW\�
FRPPXQLW\�� $V� D� UHVXOW�� ZH� FRQWHQG� WKDW� IXUWKHU� VWXGLHV� WR�
GHWHUPLQH� WKH�PRVW�HIIHFWLYH� LQWHUDFWLRQ�GHVLJQ�DUH�QHFHVVDU\�
WR� EHWWHU� VXSSRUW� WKHVH� UHVSRQGLQJ� XQLWV�� $GGLWLRQDOO\�� ZH�
FRQWHQG�WKDW�HIIRUWV�QHHG�WR�EH�GLUHFWHG�WR�FUHDWH�V\VWHPV�WKDW�
VXSSRUW� ERWK� WKH� FRPPXQLW\� DQG� WKH� ILUHILJKWHUV� XVLQJ� WKHVH�
3,3V��ZH�HODERUDWH�IXUWKHU�EHORZ�E\�H[SODLQLQJ�WKH�LPSRUWDQFH�
RI� V\VWHPV� WKDW� FDQ�EH�XVHG�E\� VHYHUDO� XVHU� JURXSV� �FLWL]HQV��
SXEOLF�VDIHW\�RIILFLDOV��ILUVW�UHVSRQGHUV��HWF���

&RPPXQLW\�5LVN�5HGXFWLRQ��&55��$SSURDFKHV�
,Q� DGGLWLRQ� WR� DFFHVVLQJ� WKH� LQIRUPDWLRQ�RQ� VFHQH��PRVW�

GHSDUWPHQWV�UHSRUWHG�LVVXHV�UHODWHG�WR�FROOHFWLQJ�DQG�XSGDWLQJ�
SODQ� LQIRUPDWLRQ�� 7KH� ZRUNIRUFH� LQ� WKLV� LQGXVWU\� LV� RIWHQ�
IRUFHG� WR� MXJJOH� PXOWLSOH� WDVNV� DQG� UXQQLQJ� FDOOV� RQ� WRS� RI�
FUHDWLQJ�DQG�PDLQWDLQLQJ�FXUUHQW�3,3V��PDNLQJ� LW�GLIILFXOW� IRU�
WKHP� WR� GR� FDUHIXO� DQG� GHWDLOHG� LQVSHFWLRQV�� 3HUKDSV� HYHQ�
PRUH� IUXVWUDWLQJ� WKDQ� QRW� KDYLQJ� DFFHVV� WR� DFFXUDWH�
LQIRUPDWLRQ�� LV�VSHQGLQJ� WLPH� WR�DFFHVV�D�SODQ�RQO\� WR�UHDOL]H�
WKH� LQIRUPDWLRQ� LV� RYHUFRPH� E\� HYHQWV� WKDW� FDXVH� LW� WR� EH�
RXWGDWHG�RU�QR�ORQJHU�YDOLG��H�J���D�UHVWDXUDQW�LV�FRQYHUWHG�LQWR�
DQRWKHU� W\SH� RI� EXVLQHVV��� 7KLV� FUHDWHV� IUXVWUDWLRQ� RQ� WKH�
UHVSRQGLQJ�XQLWV�VLQFH�WKH\�DUH�UHTXLUHG�WR�PDLQWDLQ�VWDWLF�DQG�
G\QDPLF�LQIRUPDWLRQ�IURP�WKH�ILUHJURXQG�VLPXOWDQHRXVO\��7KLV�
LQFUHDVHV�ZRUNORDG�DQG�PD\�GLVWUDFW� WKH� LQFLGHQW�FRPPDQGHU�
IURP� VXFFHVVIXOO\� SODQQLQJ� WDFWLFV� GXH� WR� WKH� YDOXDEOH�
UHVRXUFHV� WKDW� DUH� WLHG� XS� IURP� FKHFNLQJ�PXOWLSOH� VRXUFHV� RI�
GDWD�DQG�FRQGXFWLQJ�D�WKRURXJK�LQVSHFWLRQ�XSRQ�DUULYDO��0RUH�
LPSRUWDQWO\�� WKLV� SRVHV� LQWHUHVWLQJ� LPSOLFDWLRQV� IRU� IXWXUH�
GHVLJQV�� $V� GHSDUWPHQWV� WUDQVLWLRQ� IURP� SDSHU� WR� HOHFWURQLF�
SODQV�� WKHUH� DUH� FXUUHQWO\� QR� VWDQGDUGV� RU� JXLGHOLQHV� IRU�
HOHFWURQLF�EDVHG�V\VWHPV��H[FOXGLQJ�WKH�LQIRUPDWLRQ�FRQWDLQHG�
LQ�WKH�1)3$������VWDQGDUG��7KHUHIRUH��PRUH�UHVHDUFK�QHHGV�WR�
EH�FRQGXFWHG�WR�GHWHUPLQH�KRZ�WR�HIIHFWLYHO\�GHVLJQ�3,3V�WKDW�
LQFRUSRUDWH� HPHUJLQJ� WHFKQRORJLHV�� DQG� PRUH� LPSRUWDQWO\��
QHHGV� WR� IDFWRU� LQ� WKH� FXUUHQW� ULVNV� DVVRFLDWHG� ZLWK� PRGHUQ�
FRQVWUXFWLRQ��%DNHU��������+DPLQV�HW�DO����������3HUKDSV�HYHQ�
PRUH� SUHVVLQJ�� PRVW� VWUXFWXUH� ILUHV� RFFXU� DW� WKH� VFHQH� RI� D�
UHVLGHQFH��(YDUWV���������$V�LOOXVWUDWHG�E\�WKH�SDUWLFLSDQWV��3,3�
GDWD� LV� W\SLFDOO\� QRW� FROOHFWHG� IRU� VLQJOH� IDPLO\� UHVLGHQWV��
KRPHV��HWF��7KLV�SRVHV�XQLTXH�FKDOOHQJHV�IRU�ILUHILJKWHUV�ZKR�
PD\�EH�UHVSRQGLQJ�WR�DUHDV�ZKHUH�KRPHV�KDYH�EHHQ�UHQRYDWHG�
RU�FRQYHUWHG�LQWR�VWUXFWXUHV�ZKHUH�PXOWLSOH�IDPLOLHV�RFFXS\�D�
GZHOOLQJ��(IIRUWV�KDYH�EHHQ�PDGH� WR�FROOHFW� WKLV� LQIRUPDWLRQ��
EXW� VLJQLILFDQW� FKDQJHV� LQ� FXUUHQW� SUH�LQFLGHQW� SODQQLQJ�
V\VWHPV�DQG�SUDFWLFHV�ZRXOG�EH�QHFHVVDU\�WR�DOORZ�ILUHILJKWHUV�
WKH� RSSRUWXQLW\� WR� OHYHUDJH� WKLV� GDWD� DQG� LQFRUSRUDWH� WKLV�
LQIRUPDWLRQ�ZLWK�QHZO\�HPHUJLQJ�WHFKQRORJ\��

&21&/86,21�

:KLOH� QRW� DOO� LQFLGHQWV� DUH� SUHYHQWDEOH�� ZH� GR� DFNQRZOHGJH�
WKH� LPSRUWDQFH� RI� ULVN� UHGXFWLRQ� DV� D� NH\� IDFWRU� LQ� LQFLGHQW�

VXFFHVV��%HFDXVH�RI�WKLV�� WKH�JRDO�RI�WKLV�SDSHU�LV� WR�LOOXVWUDWH�
WKH� QHHG� WR� HYDOXDWH� WKH� UROH� RI� LQIRUPDWLRQ� SURYLGHG� WR� WKH�
LQFLGHQW�FRPPDQGHU�DQG�UHVSRQGLQJ�XQLWV�SULRU�WR�DUULYDO��%\�
LJQRULQJ� WKLV� LQIRUPDWLRQ�� WKHUH� LV� D� PLVVHG� RSSRUWXQLW\� IRU�
GHVLJQHUV�DQG�KXPDQ�IDFWRUV�UHVHDUFKHUV�WR�FRQVLGHU�ILUHILJKWHU�
VDIHW\�DQG�WUDLQLQJ�LQ�WKH�FROOHFWLRQ��IXVLRQ��DQG�PRQLWRULQJ�RI�
GDWD� UHODWHG� WR� SUH�LQFLGHQW� SODQV�� :KHQ� FRPELQHG� ZLWK�
H[SHULPHQWDO� GDWD�� RXU� DELOLW\� WR� UHGXFH� ILUHILJKWHU�ZRUNORDG��
GHVLJQ� HIIHFWLYH� LQWHUIDFHV�� DQG� FDSWXUH� XVHU� H[SHULHQFH� LV�
HQKDQFHG��7KLV�SDSHU�FRQWULEXWHV�WR�WKH�OLWHUDWXUH�E\�SURYLGLQJ�
TXDOLWDWLYH�GDWD� WKDW� FDQ�EH� FRXSOHG�ZLWK� IXWXUH� H[SHULPHQWDO�
GDWD� WR� LQIRUP� WKH� GHVLJQ� RI� PRUH� HIIHFWLYH� SUH�LQFLGHQW�
SODQQLQJ�V\VWHPV���

$&.12:/('*0(176�
7KH�DXWKRUV�ZRXOG�OLNH�WR�DFNQRZOHGJH�WKH�DQRQ\PRXV�ILUHILJKWHUV�ZKR�
SDUWLFLSDWHG�LQ�WKLV�UHVHDUFK��7KLV�SDSHU�LV�GHGLFDWHG�WR�WKH�PHPRU\�RI�-RHO�
%DUQHV�DQG�-DNH�5LQJHULQJ��7KH�DXWKRUV�ZRXOG�DOVR�OLNH�WR�WKDQN�5REHUW�
+DQVRQ�DQG�3DW�)HDJOH�IRU�SURYLGLQJ�IHHGEDFN�WR�HQKDQFH�WKH�VXUYH\��7KHVH�
YLHZV�DUH�WKH�DXWKRUV�DORQH�DQG�GR�QRW�UHSUHVHQW�WKH�RIILFLDO�YLHZV�RI�WKH�86�
JRYHUQPHQW��8&)��RU�DQ\�ILUH�GHSDUWPHQW��

5()(5(1&(6�
%DNHU��)��-���������-DQXDU\���)LUH�3UH�,QFLGHQW�3ODQQLQJ±8QGHUVWDQGLQJ�LI�
7KHUH�LV�D�3UREOHP��,Q�$66(�3URIHVVLRQDO�'HYHORSPHQW�&RQIHUHQFH�DQG�
([SRVLWLRQ��$PHULFDQ�6RFLHW\�RI�6DIHW\�(QJLQHHUV��

'DZNLQV��6���*UHHQH��.���6WHYHV��0���7KHRIDQRV��0���&KRRQJ��<��<���)XUPDQ��
6���	�3UHWW\PDQ��6��6���������6HSWHPEHU���3XEOLF�6DIHW\�&RPPXQLFDWLRQ�
8VHU�1HHGV��9RLFHV�RI�)LUVW�5HVSRQGHUV��,Q�3URFHHGLQJV�RI�WKH�+)(6�
$QQXDO�0HHWLQJ��9RO������1R�����SS����������6DJH�&$��/RV�$QJHOHV��&$��
6$*(�3XEOLFDWLRQV��

(YDUWV��%����������)LUH�/RVV�LQ�WKH�8QLWHG�6WDWHV�'XULQJ�������1DWLRQDO�)LUH�
3URWHFWLRQ�$VVRFLDWLRQ��1)3$��-RXUQDO�

*DVDZD\��5��%����������)LUHJURXQG�FRPPDQG�GHFLVLRQ�PDNLQJ��
8QGHUVWDQGLQJ�WKH�EDUULHUV�FKDOOHQJLQJ�FRPPDQG�VLWXDWLRQ�DZDUHQHVV���

*RUVH��&���	�6WXUJHV��-����������1RW�ZKDW�DQ\RQH�ZDQWHG��2EVHUYDWLRQV�RQ�
UHJXODWLRQV��VWDQGDUGV��TXDOLW\�DQG�H[SHULHQFH�LQ�WKH�ZDNH�RI�
*UHQIHOO��&RQVWUXFWLRQ�5HVHDUFK�DQG�,QQRYDWLRQ���������������

+DPLQV��$���*UDQW��&���%U\QHU��1���-RQHV��$���	�.RHSNH��*����������1,67�
6SHFLDO�3XEOLFDWLRQ������5HVHDUFK�5RDGPDS�IRU�6PDUW�)LUH�
)LJKWLQJ��1DWLRQDO�,QVWLWXWH�RI�6WDQGDUGV�DQG�7HFKQRORJ\��

+D\QHV��+��-���	�0ROLV��-��/����������86�ILUHILJKWHU�LQMXULHV�������1DWLRQDO�
)LUH�3URWHFWLRQ�$VVRFLDWLRQ��)LUH�$QDO\VLV�DQG�5HVHDUFK�'LYLVLRQ��

+XDQJ��<���+H��:���1DKUVWHGW��.���	�/HH��:��&���������0D\���5HTXLUHPHQWV�
DQG�V\VWHP�DUFKLWHFWXUH�GHVLJQ�FRQVLGHUDWLRQ�IRU�ILUVW�UHVSRQGHU�V\VWHPV��
,Q�7HFKQRORJLHV�IRU�+RPHODQG�6HFXULW\��SS����������,(((��

-XO��6���������0D\���:KR¶V�UHDOO\�RQ�ILUVW"�$�GRPDLQ�OHYHO�XVHU��WDVN�DQG�
FRQWH[W�DQDO\VLV�IRU�UHVSRQVH�WHFKQRORJ\��,Q�3URFHHGLQJV�RI�WKH��WK�
,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QIRUPDWLRQ�6\VWHPV�IRU�&ULVLV�5HVSRQVH�DQG�
0DQDJHPHQW�,6&5$0�������SS������������

.DSDOR��.��$���%RFNHOPDQ��3���	�/D9LROD�-U��-��-���������6HSWHPEHU���³6L]LQJ�
8S´�(PHUJLQJ�7HFKQRORJ\�IRU�)LUHILJKWLQJ��$XJPHQWHG�5HDOLW\�IRU�,QFLGHQW�
$VVHVVPHQW��,Q�3URFHHGLQJV�RI�WKH�+)(6�$QQXDO�0HHWLQJ��9RO������1R�����
SS��������������6DJH�&$��/RV�$QJHOHV��&$��6$*(�3XEOLFDWLRQV��

1DGDO�6HUUDQR��-��0���������0D\���7RZDUGV�YHU\�VLPSOH��\HW�HIIHFWLYH�RQ�WKH�
JR�LQFLGHQW�UHVSRQVH�SUHSODQQLQJ��XVLQJ�SXEOLFO\�DYDLODEOH�*,6�WR�LPSURYH�
ILUHILJKWHUV¶�WUDGLWLRQDO�DSSURDFK��,Q�3URF��RI�WKH��WK�,QW��,6&5$0�
&RQIHUHQFH��6HDWWOH��86$��

1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ����������1)3$�������5HFRPPHQGHG�
SUDFWLFH�IRU�SUH�LQFLGHQW�SODQQLQJ��1DWLRQDO�)LUH�3URWHFWLRQ�$VVRFLDWLRQ�����

3UDVDQQD��5���<DQJ��/���	�.LQJ��0���������0D\���*',$��$�FRJQLWLYH�WDVN�
DQDO\VLV�SURWRFRO�WR�FDSWXUH�WKH�LQIRUPDWLRQ�UHTXLUHPHQWV�RI�HPHUJHQF\�ILUVW�
UHVSRQGHUV��,Q�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�,6&5$0�
&RQIHUHQFH��SS����������

:HLGLQJHU��-���6FKODXGHUHU��6���	�2YHUKDJH��6����������,V�WKH�)URQWLHU�6KLIWLQJ�
LQWR�WKH�5LJKW�'LUHFWLRQ"�$�4XDOLWDWLYH�$QDO\VLV�RI�$FFHSWDQFH�)DFWRUV�IRU�
1RYHO�)LUHILJKWHU�,QIRUPDWLRQ�7HFKQRORJLHV��,QIRUPDWLRQ�6\VWHPV�
)URQWLHUV�����������������

3URFHHGLQJV�RI�WKH�+XPDQ�)DFWRUV�DQG�(UJRQRPLFV�6RFLHW\������$QQXDO�0HHWLQJ ���


