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6XPPDU\�� ,Q� WKLV� GRFXPHQW� SUDFWLFDO� JXLGHOLQHV� IRU� RXWSXW� FKHFNLQJ� DUH�

JLYHQ�� 2XWSXW� FKHFNLQJ� LV� WKH� SURFHVV� RI� FKHFNLQJ� WKH� GLVFORVXUH� ULVN� RI�
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SODFHG�ZLWKLQ�D�IUDPHZRUN�RI�WZR�GLIIHUHQW�PRGHOV�IRU�RXWSXW�FKHFNLQJ��$OVR��

UHFRPPHQGDWLRQV�DQG�EHVW�SUDFWLFHV�IRU�VRPH�RUJDQLVDWLRQDO�DQG�SURFHGXUDO�

DVSHFWV�RI�WKH�RXWSXW�FKHFNLQJ�SURFHVV�DUH�JLYHQ��
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��� ,QWURGXFWLRQ�DQG�JHQHUDO�DSSURDFK�

���� ,QWURGXFWLRQ�

0RVW� 1DWLRQDO� 6WDWLVWLFDO� ,QVWLWXWHV� �16,V�� UHDOLVH� WKDW� WKH� IXOO� SRWHQWLDO� RI� WKHLU�
PLFURGDWD� FDQ�QHYHU� EH� H[WUDFWHG�E\� MXVW� WKHLU� RZQ� VWDII� DQG� LQ� WKHLU� RZQ�RIILFLDO�
SXEOLFDWLRQV�� 7KH� VKLIW� IURP� VXUYH\�EDVHG� WR� UHJLVWHU�EDVHG� VWDWLVWLFV� KDV� OHG� WR� D�
UDSLG� LQFUHDVH� LQ� WKH� DPRXQW� RI� DYDLODEOH� PLFURGDWD�� $W� WKH� VDPH� WLPH�� ,7�
GHYHORSPHQWV�KDYH�PDGH�LW�SRVVLEOH�WR�DQDO\VH�WKHVH�YHU\�ODUJH�GDWDVHWV��EXW�D�ORW�RI�
16,V�VLPSO\�GR�QRW�KDYH�WKH�UHVRXUFHV�DYDLODEOH�WR�PDNH�IXOO�XVH�RI�WKHVH�DYDLODEOH�
GDWDVHWV�� /XFNLO\�� D� YHU\� ODUJH� QXPEHU� RI� TXDOLILHG� UHVHDUFKHUV� LQ� WKH� ZRUOG� RI�
DFDGHPLD� DQG� SROLF\�PDNLQJ� DUH� ZLOOLQJ� WR� VKDUH� LQ� WKLV� ZRUN�� 16,V� WKHUHIRUH�
SURYLGH�UHVHDUFKHUV�DFFHVV�WR�WKHLU�PLFURGDWD�ILOHV��IRU�LQVWDQFH�LQ�D�5HVHDUFK�'DWD�
&HQWHU� �5'&��� 16,V� PXVW� WKHQ� ILQG� WKH� ULJKW� EDODQFH� EHWZHHQ� HQDEOLQJ� WKHVH�
UHVHDUFKHUV�WR�GR�WKHLU�ZRUN�ZKLOH�DOZD\V�HQVXULQJ�WKH�FRQILGHQWLDOLW\�RI�WKH�GDWD���

2QH� FRPPRQ�PHWKRG� RI� SURWHFWLQJ� WKH� FRQILGHQWLDOLW\� RI� WKH� GDWD� LV� WR� FKHFN� DOO�
UHVXOWV�WKDW�UHVHDUFKHUV�ZDQW�WR�WDNH�RXW�RI�WKH�FRQWUROOHG�HQYLURQPHQW�RI�WKH�5'&��
7KURXJKRXW�WKLV�GRFXPHQW��WKLV�SURFHVV�ZLOO�EH�UHIHUUHG�WR�DV�RXWSXW�FKHFNLQJ���

7KLV� GRFXPHQW� SURYLGHV� WKH� UHDGHU� ZLWK� JXLGHOLQHV� IRU�� DQG� EHVW� SUDFWLFHV� RI� WKLV�
RXWSXW�FKHFNLQJ�SURFHVV��7KH�DLP�RI�WKH�GRFXPHQW�LV�WKUHHIROG��

��� WR�DOORZ��H[SHULHQFHG�16,V�WR�OHDUQ�IURP�HDFK�RWKHU�E\�VKDULQJ�EHVW�SUDFWLFH�

��� WR� SURYLGH� 16,V� WKDW� KDYH� OLWWOH� RU� QR� H[SHULHQFH� LQ� 5'&V� ZLWK� SUDFWLFDO�
DGYLFH�RQ�KRZ�WR�VHW�XS�DQ�HIILFLHQW�DQG�VDIH�RXWSXW�FKHFNLQJ�SURFHVV��

��� WR�IDFLOLWDWH�KDUPRQLVDWLRQ�RI�RXWSXW�FKHFNLQJ�PHWKRGV�DFURVV�16,V���

�

7KH�WKLUG�DLP�LV�SDUWLFXODUO\�FUXFLDO�LQ�OLJKW�RI�WKH�FXUUHQW�IRFXV�RQ�WKH�GHYHORSPHQW�
RI�(XURSHDQ�LQIUDVWUXFWXUHV�IRU�PLFURGDWD�DFFHVV��DV�LW�LV�FUXFLDO�WKDW�16,V�DJUHH�RQ�D�
FRPPRQ� PHWKRG� IRU� FKHFNLQJ� RXWSXW�� $V� FURVV�ERUGHU� GDWD� DFFHVV� ZLOO� EH� PRVW�
HIILFLHQW�LI�16,�;�FDQ�FKHFN�RXWSXW�WKDW�ZDV�JHQHUDWHG�ZLWK�GDWDVHWV�IURP�FRXQWU\�<�
DV� ZHOO�� 2QO\� ZLWK� FRPPRQ� JXLGHOLQHV� ZLOO� 16,V� GHOHJDWH� WKH� WDVN� RI� RXWSXW�
FKHFNLQJ�WR�HDFK�RWKHU��

7KH�UHPDLQGHU�RI�WKLV�FKDSWHU�GHDOV�ZLWK�D�JHQHUDO�DSSURDFK�WR�RXWSXW�FKHFNLQJ��,Q�
FKDSWHU����SRVVLEOH�W\SHV�RI�RXWSXW�ZLOO�EH�FDWHJRUL]HG��)RU�HDFK�FDWHJRU\�RI�RXWSXW�
ERWK�D�VLPSOH�UXOH�DQG�JXLGDQFH�IRU�PRUH�H[SHULHQFHG�UHVHDUFKHUV�ZLOO�EH�RXWOLQHG��
&KDSWHU���WKHQ�GHDOV�ZLWK�D�QXPEHU�RI�SUDFWLFDO�LVVXHV��SURFHGXUDO��RUJDQLVDWLRQDO���
ZKLFK�DUH�QHFHVVDU\�IRU�DQ�HIILFLHQW�KLJK�TXDOLW\�RXWSXW�FKHFNLQJ�SURFHVV��&KDSWHU���
IRFXVHV�RQ�WKH�WUDLQLQJ�IRU�UHVHDUFKHUV�WKDW�XVH�WKH�5'&�DQG�ZLOO�EH�SURGXFLQJ�WKH�
RXWSXW��
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���� *HQHUDO�DSSURDFK�

%HIRUH�FRQWLQXLQJ�ZLWK�WKH�UHVW�RI�WKH�GRFXPHQW�ZH�ILUVW�QHHG�WR�GLVFXVV�WKH�JHQHUDO�
DSSURDFK�WR�RXWSXW�FKHFNLQJ���

7KH�5'&�]RR�

$Q� 5'&� LV� D� VDIH� HQYLURQPHQW� ZHUH� DFFUHGLWHG� UHVHDUFKHUV� FDQ� DFFHVV� WKH� PRVW�
GHWDLOHG�PLFUR�GDWD� WR�XQGHUWDNH�DQ\�UHVHDUFK�WKDW�WKH\�GHVLUH��DV�ORQJ�DV� LW�VHUYHV�
WKH� SXEOLF� JRRG��� 7KLV� PDNHV� RXWSXW� FKHFNLQJ� LQ� DQ� 5'&� WRWDOO\� GLIIHUHQW� IURP�
GLVFORVXUH�FRQWURO�RI�RIILFLDO�16,�SXEOLFDWLRQV��7KH�RIILFLDO�SXEOLFDWLRQV�DUH�RI�D�ZHOO�
GHILQHG� IRUP� �XVXDOO\� D� WDEOH�� DQG� WKH� LQWUXGHU� VFHQDULRV� DUH� OLPLWHG� LQ� QXPEHU��
:KHUHDV� WKH�RXWSXW�RI� DQ�5'&�FDQ�EH�DQ\WKLQJ��5HVHDUFKHUV� WZLVW�� WUDQVIRUP�DQG�
OLQN�WKH�RULJLQDO�GDWD�LQ�GLIIHUHQW�DQG�FRPSOH[�QHZ�ZD\V��7KLV�PDNHV�LW�YHU\�GLIILFXOW�
WR� FRPH�XS�ZLWK�D� VHW�RI� UXOHV� IRU� WKDW� FRYHU� HYHU\�SRVVLEOH�RXWSXW�� DV�RQH�H[SHUW�
YLYLGO\�VWDWHV�LW��GHVLJQLQJ�UXOHV�IRU�RXWSXW�FKHFNLQJ�LV�OLNH�GHVLJQLQJ�FDJHV�IRU�D�]RR�
��WKDW�ZLOO�NHHS�WKH�DQLPDOV�ERWK�FRQWDLQHG�DQG�DOLYH���ZLWKRXW�NQRZLQJ�LQ�DGYDQFH�
ZKLFK�DQLPDOV�ZLOO�EH�NHSW�LQ�WKH�FDJHV���

6DIH�DQG�XQVDIH�FODVVHV�RI�RXWSXW��

7R�EULQJ�VRPH�RUGHU�WR�RXWSXW�FKHFNLQJ�LQ�DQ�5'&�DOO�RXWSXW�FDQ�EH�FODVVLILHG�LQWR�D�
OLPLWHG� QXPEHU� RI� FDWHJRULHV� �IRU� LQVWDQFH� WDEOHV�� UHJUHVVLRQ� HWF���� (DFK� FODVV� RI�
RXWSXW� LV� WKHQ� ODEHOOHG� µVDIH¶� RU� µXQVDIH¶��7KLV� FODVVLILFDWLRQ� LV� GRQH� VROHO\� RQ� WKH�
IXQFWLRQDO�IRUP�RI�WKH�RXWSXW��QRW�RQ�WKH�GDWD�LWVHOI���

•� µVDIH¶�RXWSXWV�DUH� WKRVH�ZKLFK� WKH� UHVHDUFKHU� VKRXOG�H[SHFW� WR�KDYH�FOHDUHG�
ZLWK�QR�RU�PLQLPDO�IXUWKHU�FKDQJHV��IRU�H[DPSOHV��WKH�FRHIILFLHQWV�HVWLPDWHG�
IURP� D� VXUYLYDO� DQDO\VLV�� $QDO\WLFDO� RXWSXWV� DQG� HVWLPDWHG� SDUDPHWHUV� DUH�
XVXDOO\�µVDIH¶��7KH�H[FHSWLRQV�ZKHUH�D�µVDIH¶�RXWSXW�LV�QRW�UHOHDVHG�VKRXOG�EH�
ZHOO�GHILQHG�DQG�OLPLWHG�LQ�QXPEHU��

•� µXQVDIH¶�RXWSXWV�ZLOO�QRW�EH�FOHDUHG�XQOHVV�WKH�UHVHDUFKHU�FDQ�GHPRQVWUDWH��WR�
WKH�RXWSXW�FKHFNHU¶V�VDWLVIDFWLRQ��WKDW�WKH�SDUWLFXODU�FRQWH[W�DQG�FRQWHQW�RI�WKH�
RXWSXW� PDNHV� LW� QRQ�GLVFORVLYH�� )RU� H[DPSOH�� D� WDEOH� ZLOO� QRW� EH� UHOHDVHG�
XQOHVV�LW�FDQ�EH�GHPRQVWUDWHG�WKDW�WKHUH�DUH�HQRXJK�REVHUYDWLRQV��RU�WKH�GDWD�
KDV�EHHQ�WUDQVIRUPHG�HQRXJK��VR�WKDW�WKH�SXEOLFDWLRQ�RI�WKDW�WDEOH�ZRXOG�QRW�
OHDG� WR� LGHQWLILFDWLRQ� RI� RXWSXWV�� /LQHDU� DJJUHJDWLRQV� RI� GDWD� DUH� DOPRVW�
DOZD\V�µXQVDIH¶��

�
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��5LWFKLH��)��������6WDWLVWLFDO�'LVFORVXUH�&RQWURO�LQ�D�5HVHDUFK�(QYLURQPHQW��0LPHR��
2IILFH�IRU�1DWLRQDO�6WDWLVWLFV�

�

�� )RU� D� PRUH� GHWDLOHG� H[SODQDWLRQ�� VHH� 5LWFKLH�� )�� ������� ³'LVFORVXUH� GHWHFWLRQ� LQ�
UHVHDUFK�HQYLURQPHQWV�LQ�SUDFWLFH´��LQ�:RUN�VHVVLRQ�RQ�VWDWLVWLFDO�GDWD�FRQILGHQWLDOLW\�
������(XURVWDW��SS��������
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1RWH� WKDW� WKH� EXUGHQ� RI� SURRI� GLIIHUV�� IRU� VDIH� RXWSXWV�� WKH� RXWSXW� FKHFNHU� PXVW�
SURYLGH�UHDVRQV�ZK\�WKH�RXWSXW�FDQQRW�EH�UHOHDVHG�DJDLQVW�QRUPDO�H[SHFWDWLRQV��IRU�
XQVDIH�RXWSXWV��WKH�UHVHDUFKHU�KDV�WR�PDNH�D�FDVH�IRU�UHOHDVH��,Q�ERWK�VLWXDWLRQV��WKH�
XOWLPDWH�GHFLVLRQ�WR�UHOHDVH�DQ�RXWSXW�UHPDLQV�ZLWK�WKH�RXWSXW�FKHFNHU��

2XWSXW� FKHFNLQJ� LV� DOZD\V� FRQWH[W� VSHFLILF�� ,W� LV� QRW�SRVVLEOH� WR� VD\�� H[� DQWH�� WKDW�
VRPHWKLQJ�ZLOO�RU�ZLOO�QRW�EH�UHOHDVHG��7KH�SXUSRVH�RI�WKH�VDIH�XQVDIH�FODVVLILFDWLRQ�
LV� WR� JLYH� JXLGHOLQHV� RQ� WKH� OLNHOLKRRG� RI� DQ� RXWSXW� EHLQJ� UHOHDVHG� ±� DQG�� LI� LW� LV�
XQVDIH��WR�VXJJHVW�ZD\V�WKDW�LW�FDQ�EH�PDGH�VDIH��

1RW�DOO�RXWSXWV�KDYH�\HW�EHHQ�FODVVLILHG��7KH�GHIDXOW�FODVVLILFDWLRQ�LV�µXQVDIH¶��

�

7ZR�W\SHV�RI�HUURU�

:LWK�WKLV�LQ�PLQG��RQH�QHHGV�WR�UHDOLVH�WKDW�WKH�RSWLPDO�ZD\�WR�FKHFN�RXWSXW��LV�WKH�
RQH�WKDW�PD[LPLVHV�XVH�RI�WKH�GDWDVHWV�ZKLOH�PLQLPLVLQJ�WKH�ULVN�IRU�GLVFORVXUH��6R��
SKUDVHG�GLIIHUHQWO\��D�OHVV�WKDQ�SHUIHFW�RXWSXW�FKHFN�FDQ�OHDG�WR�WZR�W\SHV�RI�HUURUV��

��� &RQILGHQWLDOLW\�HUURUV��UHOHDVLQJ�GLVFORVLYH�RXWSXW�

��� ,QHIILFLHQF\�HUURUV��QRW�UHOHDVLQJ�VDIH�RXWSXW�

5XOHV�DQG�JXLGHOLQHV�IRU�RXWSXW�FKHFNLQJ�FDQ�SUHYHQW�ERWK�HUURUV��%XW�WKH�WULFN�LV�WR�
ILQG�WKH�ULJKW�UXOH���

&RQVLGHU�� IRU� LQVWDQFH��D�UXOH� WKDW�VHWV�D�PLQLPXP�IRU� WKH�QXPEHU�RI�XQLWV� LQ�HDFK�
FHOO�RI�D� WDEOH��WKUHVKROG�UXOH��� ,I� WKH�PLQLPXP�FHOO�FRXQW�LV�VHW� WRR�KLJK�� WKLV�ZLOO�
OHDG�WR�LQHIILFLHQF\�HUURUV��WKH�RXWSXW�ZLOO�EH�VDIH��EXW�ZLOO�FRQWDLQ�OHVV�LQIRUPDWLRQ�
WKDQ�FRXOG�EH�REWDLQHG� IURP� WKH�GDWDILOH��7KH� UHVHDUFKHU�PLJKW�KDYH�KDG� WR�JURXS�
FODVVHV� WKDW� KH�ZDV� LQWHUHVWHG� LQ�� WR� UHDFK� WKH� WKUHVKROG��2Q� WKH� RWKHU� KDQG�� LI� WKH�
PLQLPXP�LV�VHW�WRR�ORZ��WKLV�ZLOO�OHDG�WR�XQVDIH�RXWSXWV�EHLQJ�UHOHDVHG���

)LQGLQJ�WKH�FRUUHFW�GLVFORVXUH�FRQWURO�UXOHV�IRU�XVH�LQ�DQ�5'&�LV�HVSHFLDOO\�GLIILFXOW��
2QH�KDV�WR�UHDOLVH�WKDW�WKH�H[DFW�VKDSH�RI�WKH�RXWSXW�LV�QRW�NQRZQ�EHIRUHKDQG��7KH�
LGHD�RI�DQ�5'&�LV�WR�JLYH�UHVHDUFKHUV�WKH�PD[LPXP�DPRXQW�RI�IUHHGRP�LQ�DQDO\VLQJ�
WKH�GDWD�ILOHV��VR�WKH\�ZLOO�SURGXFH�RXWSXW�RI�DOO�VL]HV�DQG�VKDSHV��WDEOHV��PRGHOV�HWF����

7R� GHDO� ZLWK� WKLV� SUREOHP�� D� WZR�PRGHO� DSSURDFK� KDV� EHHQ� GHYHORSHG�� 7KH� ILUVW�
PRGHO� LV� FDOOHG� WKH� SULQFLSOHV�EDVHG� PRGHO�� 7KLV� PRGHO� PLQLPLVHV� ERWK�
FRQILGHQWLDOLW\�DQG�LQHIILFLHQF\�HUURUV��7KH�RWKHU�LV�FDOOHG�WKH�UXOH�RI�WKXPE�PRGHO��
)RU� WKLV� PRGHO�� WKH� IRFXV� LV� RQ� SUHYHQWLQJ� FRQILGHQWLDOLW\� HUURUV� DQG� LQHIILFLHQF\�
HUURUV�DUH�DFFHSWHG��%RWK�PRGHOV�ZLOO�EH�GLVFXVVHG� LQ�PRUH�GHWDLO� LQ� WKH�IROORZLQJ�
SDUDJUDSKV���
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�

���� 3ULQFLSOHV�EDVHG�PRGHO�

7KH�SULQFLSOHV�EDVHG�PRGHO�FHQWUHV�RQ�D�JRRG�FROODERUDWLRQ�EHWZHHQ�UHVHDUFKHUV�DQG�
5'&�VWDII��%HFDXVH�WKLV�PRGHO�DOVR�DLPV�WR�SUHYHQW�LQHIILFLHQF\�HUURUV��VLPSOH�UXOHV�
IRU� FKHFNLQJ�RXWSXW� DUH�QRW� DSSURSULDWH��7KH� UHDVRQ� LV� WKDW� VLPSOH� UXOHV� FDQ�QHYHU�
WDNH� LQWR� DFFRXQW� WKH� IXOO� FRPSOH[LW\� RI� UHVHDUFK� RXWSXW�� 7R� JLYH� PD[LPXP�
IOH[LELOLW\�WR�WKH�UHVHDUFKHU��QR�RXWSXW�LV�UXOHG�LQ�RU�RXW�LQ�DGYDQFH��$OO�RXWSXW�QHHGV�
WR�EH�FRQVLGHUHG�LQ� LWV�HQWLUH�FRQWH[W�EHIRUH�GHFLGLQJ�RQ� LWV� VDIHW\��)RU� LQVWDQFH��D�
WDEOH�WKDW�FRQWDLQV�YHU\�VPDOO�FHOO�FRXQWV��PD\EH�HYHQ�VRPH�FHOO�FRXQWV�RI����LVQ¶W�
QHFHVVDULO\�XQVDIH��,I��IRU�LQVWDQFH��WKH�RULJLQDO�GDWD�ZDV�WUDQVIRUPHG�EHIRUHKDQG��WKH�
LQIRUPDWLRQ�WKDW� WKH�µULVN\¶�FHOOV�GLVFORVH��PLJKW�QRW�EH� WUDFHDEOH�WR�WKH� LQGLYLGXDO��
:KDW� LV� QHHGHG� LV� D� FOHDU� XQGHUVWDQGLQJ� RI� WKH� JRYHUQLQJ� SULQFLSOHV� EHKLQG�
GLVFORVXUH�FRQWURO��WKHUHIRUH��ERWK�WKH�UHVHDUFKHU�DQG�WKH�5'&�VWDII�QHHG�WUDLQLQJ�LQ�
GLVFORVXUH�FRQWURO���

�

7KH� SULQFLSOHV�EDVHG�PRGHO� KDV� WKH� REYLRXV� DGYDQWDJH� WKDW� LW� OHDYHV� D�PD[LPXP�
DPRXQW� RI� IOH[LELOLW\� WR� WKH� UHVHDUFKHU�� 'DWD� ILOHV� ZLOO� WKHUHIRUH� EH� XVHG� WR� WKHLU�
IXOOHVW�H[WHQW��+RZHYHU��WKH�PRGHO�DOVR�KDV�VRPH�SRVVLEOH�GUDZEDFNV��

•� 7KH�PRGHO�UHOLHV�RQ�VHULRXV�WUDLQLQJ�RI�16,�VWDII�DQG�UHVHDUFKHUV��5HVHDUFKHUV�
KDYH� WR� EH� ZLOOLQJ� WR� LQYHVW� WKHLU� WLPH� DQG� HIIRUW� RQ� D� WRSLF�� ZKLFK� LV� QRW�
QDWXUDOO\�ZLWKLQ�WKHLU�ILHOG�RI�LQWHUHVW��

•� 7KH�PRGHO�VSUHDGV�WKH�UHVSRQVLELOLW\�IRU�FOHDULQJ�DQ�RXWSXW��,Q�D�UXOHV�EDVHG�
PRGHO�� WKH� UHVSRQVLELOLW\� OLHV� ZLWK� WKH� SHRSOH� WKDW� GHVLJQ� WKH� UXOHV�� ,Q� WKLV�
SULQFLSOHV�EDVHG�PRGHO��WKH�UHVSRQVLELOLW\� OLHV�ZLWK�HDFK�LQGLYLGXDO�FKHFNHU��
7KHUH� DUH� QR� VWULFW� UXOHV� WR� IROORZ� DQG� HDFK� FKHFNHU� KDV� WR�PDNH� KLV� RZQ�
GHFLVLRQ�RQ�FOHDULQJ�WKH�RXWSXW��EDVHG�RQ�KLV�H[SHULHQFH�DQG�XQGHUVWDQGLQJ�RI�
WKH�XQGHUO\LQJ�SULQFLSOHV��

�

7R�FLUFXPYHQW�WKHVH�GUDZEDFNV��DQ�DOWHUQDWLYH�PRGHO�LV�SUHVHQWHG��WKH�UXOH�RI�WKXPE�
PRGHO��

�

�

�

�

�

�

�
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���� 5XOH�RI�WKXPE�PRGHO�

,Q� WKLV� PRGHO� WKH� PDLQ� IRFXV� LV� RQ� SUHYHQWLQJ� FRQILGHQWLDOLW\� HUURUV�� DQG� VRPH�
LQHIILFLHQF\� HUURUV� DUH� WDNHQ� IRU� JUDQWHG��7KLV�PRGHO� W\SLFDOO\� OHDGV� WR� YHU\� VWULFW�
UXOHV��7KH� FKDQFH� WKDW� DQ�RXWSXW�� WKDW� SDVVHV� WKHVH� UXOHV�� LV� QRQ�GLVFORVLYH� LV� YHU\�
KLJK��7KH�DGYDQWDJH�LV� WKDW� WKH�UXOHV�FDQ�EH�DSSOLHG�PRUH�RU� OHVV�DXWRPDWLFDOO\�E\�
ERWK� UHVHDUFKHUV� DQG� VWDII� PHPEHUV� ZLWK� RQO\� OLPLWHG� NQRZOHGJH� RI� GLVFORVXUH�
FRQWURO��

,W�LV�LPSRUWDQW�WR�VWUHVV�WKH�IDFW�WKDW��DOWKRXJK�WKH�UXOHV�RI�WKXPE�DUH�YHU\�VWULFW��WKLV�
LV� QRW� D� ���� �� JXDUDQWHH� WKDW� DOO� RXWSXW� WKDW� SDVVHV� WKHVH� UXOHV� LV� LQGHHG� QRQ�
GLVFORVLYH��7KHUH�LV�D�YHU\�VPDOO�FKDQFH�WKDW�D�GLVFORVLYH�RXWSXW�VOLSV�WKURXJK��7KLV�
LV� EHFDXVH� WKH� UXOHV� DUH� ULJLG� DQG� GR� QRW� WDNH� WKH� IXOO� FRQWH[W� RI� WKH� RXWSXW� LQWR�
FRQVLGHUDWLRQ��

7KH�UXOH�RI�WKXPE�PRGHO�LV�XVHIXO�IRU�D�QXPEHU�RI�VLWXDWLRQV��

•� 1DwYH� UHVHDUFKHUV� ZKRVH� RXWSXW� LV� XVXDOO\� IDU� IURP� WKH� FXWWLQJ� HGJH� RI�
GLVFORVXUH�FRQWURO� �IRU� LQVWDQFH�SROLF\�PDNHUV�ZKR� MXVW�ZDQW� WDEXODU�RXWSXW�
ZLWK�OLPLWHG�GHWDLO��

•� ,QH[SHULHQFHG�16,V� VWDUWLQJ� XS� DQ�5'&�� ,Q� WKLV� FDVH�� ERWK� XVHUV� DQG�5'&�
VWDII�FRXOG�KDYH�WRR�OLWWOH�H[SHULHQFH�WR�EH�DEOH�WR�ZRUN�ZLWK�WKH�SULQFLSOHV�
EDVHG�PRGHO��7KH� UXOH�RI�WKXPE�PRGHO� SURYLGHV� WKHP�ZLWK� D� VWDUWLQJ� SRLQW�
WKDW�HQVXUHV�PD[LPXP�VDIHW\�� ,Q�XVLQJ� WKH� UXOH�RI�WKXPE�PRGHO�� WKH\�EXLOG�
XS�H[SHULHQFH�DORQJ�WKH�ZD\��$W�VRPH�SRLQW�LQ�WLPH�WKH\�PLJKW�IHHO�FRQILGHQW�
HQRXJK�WR�VHW�XS�WKH�SULQFLSOHV�EDVHG�PRGHO�DQG�RSHQ�XS�WKH�ZD\�WR�FOHDULQJ�
PRUH�FRPSOH[�RXWSXW��

•� $XWRPDWLF�GLVFORVXUH�FRQWURO�IRU�5'&V��7KLV�ZLOO�PDLQO\�EH�XVHIXO�IRU�PRUH�
FRQWUROOHG� W\SHV� RI� GDWD� DFFHVV� OLNH� UHPRWH� H[HFXWLRQ�� ,Q� UHPRWH� H[HFXWLRQ��
UHVHDUFKHUV� ZULWH� WKHLU� VFULSWV� ZLWKRXW� KDYLQJ� DFFHVV� WR� WKH� UHDO� GDWDILOH�
�VRPHWLPHV�GXPP\�GDWDVHWV�DUH�SURYLGHG�IRU� WKLV�SXUSRVH���7KH\� WKHQ�VHQG�
WKH� ILQLVKHG� VFULSW� WR� WKH� 5'&�� ZKHUH� D� VWDII� PHPEHU� �RU� DQ� DXWRPDWHG�
V\VWHP�� UXQV� LW� RQ� WKH� IXOO� GDWDVHWV�� 7KH� UHVXOWV� DUH� WKHQ� UHWXUQHG� WR� WKH�
UHVHDUFKHU���

�

(YHQ�IRU�5'&V�XVLQJ�WKH�SULQFLSOHV�EDVHG�PRGHO��WKH�UXOHV�RI�WKXPE�DUH�XVXDOO\�WKH�
VWDUWLQJ� SRLQW� ZKHQ� FKHFNLQJ� DQ\� SDUWLFXODU� RXWSXW�� 8VLQJ� WKH� UXOHV� RI� WKXPE��
DWWHQWLRQ�LV�TXLFNO\�IRFXVHG�RQ�WKH�SDUWV�RI�WKH�RXWSXW�WKDW�EUHDFK�WKHVH�UXOHV��7KHVH�
SDUWV�FDQ�WKHQ�EH�FRQVLGHUHG�PRUH�FDUHIXOO\�XVLQJ�WKH�IXOO�SULQFLSOHV�EDVHG�PRGHO�WR�
GHFLGH�ZKHWKHU�WKH\�FDQ�EH�UHOHDVHG�RU�QRW��
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�

��� 5XOHV�IRU�RXWSXW�FKHFNLQJ�

���� &ODVVLILFDWLRQ�RI�RXWSXW�

$V� GHVFULEHG� EHIRUH�� WKH�5'&� ]RR� FDQ� EH� VRPHZKDW� VWUXFWXUHG� E\� FODVVLI\LQJ� DOO�
RXWSXW�LQWR�D�OLPLWHG�QXPEHU�RI�FODVVHV��7KH�WDEOH�EHORZ�OLVWV�WKH�GLIIHUHQW�FODVVHV�RI�
RXWSXW�� (DFK� FODVV� LV� PDUNHG� DV� HLWKHU� VDIH� RU� XQVDIH� �VHH� VHFWLRQ� ���� IRU� DQ�
H[SODQDWLRQ�RI�WKH�VDIH�XQVDIH�FODVVLILFDWLRQ���

�

7\SH�RI�
6WDWLVWLFV�

7\SH�RI�2XWSXW� &ODVVLILFDWLRQ�

)UHTXHQF\�WDEOHV� 8QVDIH�
0DJQLWXGH�WDEOHV� 8QVDIH�
0D[LPD�� PLQLPD� DQG� SHUFHQWLOHV� �LQFO��
PHGLDQ��

8QVDIH�

0RGH� 6DIH�
0HDQV��LQGLFHV��UDWLRV��LQGLFDWRUV� 8QVDIH�
&RQFHQWUDWLRQ�UDWLRV� 6DIH�
+LJKHU� PRPHQWV� RI� GLVWULEXWLRQV� �LQFO��
YDULDQFH��FRYDULDQFH��NXUWRVLV��VNHZQHVV��

6DIH�

'HVFULSWLYH�
VWDWLVWLFV�

*UDSKV�� SLFWRULDO� UHSUHVHQWDWLRQV� RI�
DFWXDO�GDWD�

8QVDIH�

/LQHDU�UHJUHVVLRQ�FRHIILFLHQWV� 6DIH�
1RQ�OLQHDU�UHJUHVVLRQ�FRHIILFLHQWV� 6DIH�
(VWLPDWLRQ�UHVLGXDOV� 8QVDIH�
� �
6XPPDU\� DQG� WHVW� VWDWLVWLFV� IURP�
HVWLPDWHV��5��� ��HWF��

6DIH�

&RUUHODWLRQ�
DQG�

5HJUHVVLRQ�
$QDO\VLV�

&RUUHODWLRQ�FRHIILFLHQWV� 6DIH�
�

���� 7KH�RYHUDOO�UXOH�RI�WKXPE�

$V� GLVFXVVHG� EHIRUH�� WKH� UXOH�RI�WKXPE� PRGHO� LV� EDVHG� RQ� FOHDU� DQG� VLPSOH� �DQG�
VWULFW�� UXOHV��%HFDXVH� WKHVH�UXOHV�GLIIHU�RQO\�VOLJKWO\�IRU�GLIIHUHQW�FODVVHV�RI�RXWSXW��
DQ�RYHUDOO�UXOH�RI�WKXPE�FDQ�EH�HVWDEOLVKHG��7KLV�RYHUDOO�UXOH�RI�WKXPE�LV�SUHVHQWHG�
ILUVW��DIWHU�WKDW��ZKHQ�GHVFULELQJ�WKH�UXOHV�IRU�HDFK�FODVV�RI�RXWSXW��WKH�LQWHUSUHWDWLRQ�
RI�WKLV�RYHUDOO�UXOH�RI�WKXPE��IRU�WKH�VSHFLILF�FODVV�RI�RXWSXW�LV�JLYHQ��

7KH�RYHUDOO�UXOH�RI�WKXPE�KDV�IRXU�SDUWV��

��� ��� XQLWV�� DOO� WDEXODU� DQG� VLPLODU� RXWSXW� VKRXOG� KDYH� DW� OHDVW� ��� XQLWV�
�XQZHLJKWHG��XQGHUO\LQJ�DQ\�FHOO�RU�GDWD�SRLQW�SUHVHQWHG��$�FRPPRQ�WHUP�
IRU� VXFK� D� UXOH� LV� D� WKUHVKROG� UXOH� �WKH� FHOO� FRXQW�PXVW� H[FHHG�D� VSHFLILHG�
WKUHVKROG���

�



� ��

��� ���GHJUHHV�RI�IUHHGRP��DOO�PRGHOOHG�RXWSXW�VKRXOG�KDYH�DW�OHDVW����GHJUHHV�
RI� IUHHGRP� DQG� DW� OHDVW� ��� XQLWV� KDYH� EHHQ� XVHG� WR� SURGXFH� WKH� PRGHO��
'HJUHHV�RI�IUHHGRP� ��QXPEHU�RI�REVHUYDWLRQV�������QXPEHU�RI�SDUDPHWHUV����
�������������������������������������������RWKHU�UHVWULFWLRQV�RI�WKH�PRGHO��

��� *URXS�GLVFORVXUH��LQ�DOO�WDEXODU�DQG�VLPLODU�RXWSXW�QR�FHOO�FDQ�FRQWDLQ�PRUH�
WKDQ������RI�WKH�WRWDO�QXPEHU�RI�XQLWV�LQ�LWV�URZ�RU�FROXPQ�WR�SUHYHQW�JURXS�
GLVFORVXUH��*URXS�GLVFORVXUH�LV�WKH�VLWXDWLRQ�ZKHUH�VRPH�YDULDEOHV�LQ�D�WDEOH�
�XVXDOO\� VSDQQLQJ�YDULDEOHV��GHILQH�D�JURXS�RI�XQLWV�DQG�RWKHU�YDULDEOHV� LQ�
WKH� WDEOH� GLYXOJH� LQIRUPDWLRQ� WKDW� LV� YDOLG� IRU� HDFK�PHPEHU� RI� WKH� JURXS��
(YHQ� WKRXJK� QR� LQGLYLGXDO� XQLW� FDQ� EH� UHFRJQL]HG�� FRQILGHQWLDOLW\� LV�
EUHDFKHG�EHFDXVH�WKH�LQIRUPDWLRQ�LV�YDOLG�IRU�HDFK�PHPEHU�RI�WKH�JURXS�DQG�
WKH�JURXS�DV�VXFK�LV�UHFRJQL]DEOH����

��� 'RPLQDQFH�� LQ�DOO� WDEXODU�DQG�VLPLODU�GDWD�WKH� ODUJHVW�FRQWULEXWRU�RI�D�FHOO�
FDQ�QRW�H[FHHG������RI�WKH�FHOO�WRWDO��

�

$�SUDFWLFDO�SUREOHP��7KH�GRPLQDQFH�UXOH�

$V�VLPSOH�DV�LW�ORRNV��HYHQ�WKH�RYHUDOO�UXOH�RI�WKXPE�KDV�RQH�PDMRU�GLIILFXOW\��7KLV�
FRQFHUQV�HOHPHQW�QR����WKH�GRPLQDQFH�UXOH���

,Q�RUGHU�WR�FKHFN�WKLV�UXOH��WKH�UHVHDUFKHU�PXVW�SURYLGH�DGGLWLRQDO�LQIRUPDWLRQ�RQ�WKH�
YDOXH�RI�WKH�ODUJHVW�FRQWULEXWRU�IRU�HDFK�FHOO��7KLV�RIWHQ�EXUGHQV�WKH�UHVHDUFKHU�ZLWK�
D� ORW�RI�H[WUD�ZRUN�� ,Q�DGGLWLRQ�WKH�H[WUD� LQIRUPDWLRQ�REYLRXVO\�KDV� WR�EH�UHPRYHG�
IURP�WKH�RXWSXW�EHIRUH�UHOHDVH��DV�UHOHDVLQJ�WKH�YDOXH�RI�WKH�ODUJHVW�FRQWULEXWRU�RI�D�
FHOO�ZRXOG�EH�YHU\�GLVFORVLYH���

6R��DOWKRXJK�WKH�GRPLQDQFH�UXOH�LV�LQFOXGHG�LQ�WKH�UXOH�RI�WKXPE��WKH�FXUUHQW�SUDFWLFH�
LQ�PDQ\�FRXQWULHV�LV�WKDW�LW�LV�QRW�DFWLYHO\�FKHFNHG��(YHQ�VR��UHVHDUFKHUV�DUH�WROG�WKDW�
WKH\�VKRXOG�WDNH�LW�LQWR�FRQVLGHUDWLRQ�ZKHQ�FUHDWLQJ�WKHLU�RXWSXW���

8VXDOO\�� DQ� 16,� GHFLGHV� WR� DFWLYHO\� FKHFN� LW� RQO\� LQ� FHUWDLQ� FLUFXPVWDQFHV�� IRU�
LQVWDQFH��

•� �PDJQLWXGH�WDEOHV�RQ�EXVLQHVV�GDWD��

•� RXWSXW�EDVHG�RQ�YHU\�VHQVLWLYH�YDULDEOHV��

•� YDULDEOHV�ZLWK�D�YHU\�VNHZHG�GLVWULEXWLRQ���

1HYHUWKHOHVV�� IRU� WKRVH�ZLVKLQJ� WR� IROORZ� RQO\� WKH� UXOHV� RI� WKXPE� UDWKHU� WKDQ� WKH�
SULQFLSOHV�EDVHG�PRGHO��FKHFNLQJ�IRU�GRPLQDQFH�VKRXOG�EH�FRQVLGHUHG�EHVW�SUDFWLFH��

7KH�UHPDLQGHU�RI�WKLV�FKDSWHU�ZLOO�H[DPLQH�HDFK�RXWSXW�FODVVLILHG�DERYH�DQG�GLVFXVV�
WKH� LQWHUSUHWDWLRQ� RI� WKH� RYHUDOO� UXOHV� RI� WKXPE� DQG� JLYH� VRPH� PRUH� GHWDLOHG�
LQIRUPDWLRQ�IRU�WKH�SULQFLSOHV�EDVHG�PRGHO��

�
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���� &ODVV����)UHTXHQF\�WDEOHV�

������ 5XOH�RI�WKXPE�

,Q�WKH�FDVH�RI�IUHTXHQF\�WDEOHV�RQO\�SDUWV���DQG���RI�WKH�RYHUDOO�UXOH�RI�WKXPE�DSSO\��

•� (DFK� FHOO� RI� WKH� WDEOH� PXVW� FRQWDLQ� DW� OHDVW� ��� XQLWV� �XQZHLJKWHG���
5HVHDUFKHUV�VKRXOG�LQFOXGH�WKH�XQZHLJKWHG�FHOO�FRXQW�LQ�WKHLU�WDEOHV�WR�HQDEOH�
WKH�FKHFNLQJ�RI�WKLV�UXOH��

•� 7KH�GLVWULEXWLRQ�RI�XQLWV�RYHU�DOO�FHOOV�LQ�DQ\�URZ�RU�FROXPQ�LV�VXFK�WKDQ�QR�
FHOO�FRQWDLQV�PRUH�WKDQ������RI� WKH� WRWDO�QXPEHU�RI�XQLWV� LQ� WKDW�SDUWLFXODU�
URZ� RU� FROXPQ� �QR� FRQFHQWUDWLRQ� RI� XQLWV� LQ� RQO\� RQH� FHOO� RI� WKH� URZ� RU�
FROXPQ���7KLV�UXOH�SUHYHQWV�JURXS�GLVFORVXUH��

�

������ 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGH�

(YHU\�FHOO� LQ�D�WDEOH� LV�SRWHQWLDOO\�XQVDIH��7KHUH�DUH�QR�JHQHUDO�UXOHV�IRU�PDNLQJ�D�
WDEOH� VDIH��+RZHYHU�� DV� QRWHG� DERYH�� WKHUH� DUH� YDULRXV� RSWLRQV� IRU�PDNLQJ� D� WDEOH�
VDIHU���,Q�VXFK�FLUFXPVWDQFHV��D�QXPEHU�RI�LVVXHV�VKRXOG�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ��

•� ZKHWKHU� WKH�GDWD� LV� LWVHOI�GLVFORVLYH��ZKHWKHU� LW�KDV�EHHQ�WUDQVIRUPHG�LQWR�D�
QHZ�YDULDEOH��OHYHO�RI�GHWDLO��HWF��

•� ZKHWKHU�XQLWV�PDNLQJ�XS�WKH�GDWD�RU�VXEVHWV�FRXOG�EH�LGHQWLILHG�

•� FORVHQHVV� RI� WKH� GDWD� WR� HOHPHQWV� �� �WKUHVKROG��� �� �JURXS� GLVFORVXUH�� DQG���
�GRPLQDQFH��RI�WKH�UXOH�RI�WKXPE��

•� ZKHWKHU� WKH� UDQN� RUGHULQJ� RI� FRQWULEXWRUV� LV� NQRZQ� �LQ� RWKHU�ZRUGV�� LV� WKH�
ODUJHVW�VPDOOHVW�WDOOHVW�HWF�NQRZQ�RU�JXHVVDEOH"��

•� FKRLFH�RI�WKH�FHOO�XQLWV��DUH�WKHVH�SHRSOH��KRXVHKROGV��UHJLRQV�HWF�

•� VDPSOH�FKRLFH�

•� ZHLJKWLQJ�

�

7KH� FRQWH[W� LQ� ZKLFK� DQDO\VLV� LV� XQGHUWDNHQ� LV� LPSRUWDQW�� )DFWRUV� WKDW� VKRXOG� EH�
WDNHQ�LQWR�FRQVLGHUDWLRQ�LQFOXGH��

•� OHYHO�RI�JHRJUDSKLF�GLVDJJUHJDWLRQ�

•� GHWDLO�RI�LQGXVWULDO�RFFXSDWLRQDO�FODVVLILFDWLRQ�

•� JOREDO�FRQWH[W��GRPHVWLF�YV��LQWHUQDWLRQDO�RSHUDWLRQV�

�

�
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7KH�PRVW� LPSRUWDQW� FULWHULD� DUH� HVWDEOLVKLQJ� WKDW� QR� UHVSRQGHQW� FDQ� UHDVRQDEO\� EH�
LGHQWLILHG��DQG�WKDW�QR�SUHYLRXVO\�XQDYDLODEOH�FRQILGHQWLDO�LQIRUPDWLRQ�DERXW�JURXSV�
FDQ�EH�LQIHUUHG����

µ5HDVRQDEO\¶� LV� QRW� H[SOLFLWO\� GHILQHG� ±� DOO� GHILQLWLRQV� DUH� VXEMHFW� WR� FULWLFLVP���
PRUHRYHU�� WKH� DLP� RI� SULQFLSOHV�EDVHG� RXWSXW� FKHFNLQJ� LV� WKDW� DOO� GHILQLWLRQV� DUH�
VXEMHFW�WR�WKH�SDUWLFXODU�FRQWH[W��+RZHYHU��VRPH�IDFWRUV�ZKLFK�ZRXOG�EH�WDNHQ�LQWR�
FRQVLGHUDWLRQ�LQFOXGH�LGHQWLILFDWLRQ�

•� WDNLQJ�D�VLJQLILFDQW�DPRXQW�RI�WLPH�DQG�HIIRUW�

•� UHTXLULQJ� DGGLWLRQDO� NQRZOHGJH� ZKLFK� PRVW� LQGLYLGXDOV� ZRXOG� QRW� EH�
H[SHFWHG�WR�KDYH�RU�EH�DEOH�WR�DFTXLUH�HDVLO\�

•� QHHGLQJ�VRPH�WHFKQLFDO�DELOLW\�

�

�

���� &ODVV����0DJQLWXGH�WDEOHV�

������ 5XOH�RI�WKXPE�

,Q� WKH� FDVH� RI�PDJQLWXGH� WDEOHV� HOHPHQWV� ��� �� DQG� �� RI� WKH� RYHUDOO� UXOH� RI� WKXPE�
DSSO\��

•� (DFK� FHOO� RI� WKH� WDEOH� FRQWDLQV� DW� OHDVW� ��� XQLWV� �XQZHLJKWHG��� 5HVHDUFKHUV�
VKRXOG� LQFOXGH� WKH� XQZHLJKWHG� FHOO� FRXQW� LQ� WKHLU� WDEOHV� WR� HQDEOH� WKH�
FKHFNLQJ�RI�WKLV�UXOH��

•� 7KH�GLVWULEXWLRQ�RI�XQLWV�RYHU�DOO�FHOOV�LQ�DQ\�URZ�RU�FROXPQ�LV�VXFK�WKDQ�QR�
FHOO�FRQWDLQV�PRUH�WKDQ������RI� WKH� WRWDO�QXPEHU�RI�XQLWV� LQ� WKDW�SDUWLFXODU�
URZ� RU� FROXPQ� �QR� FRQFHQWUDWLRQ� RI� XQLWV� LQ� RQO\� RQH� FHOO� RI� WKH� URZ� RU�
FROXPQ���7KLV�UXOH�SUHYHQWV�JURXS�GLVFORVXUH��

•� ,Q�HYHU\�FHOO��WKH�ODUJHVW�FRQWULEXWRU�FDQ�QRW�H[FHHG������RI�WKH�FHOO�WRWDO��

�

������ 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGH�

7KHUH�PD\�EH�FLUFXPVWDQFHV�LQ�ZKLFK�WKH�FHOO�FRXQW�UXOH�RI�WHQ�LV�LQDSSURSULDWH���)RU�
H[DPSOH��D�UHVHDUFKHU�PD\�EHOLHYH�WKDW�DQ�RXWSXW�LV�QRQ�GLVFORVLYH�HYHQ�WKRXJK�FHOO�
FRXQWV� GR� QRW�PHHW� WKH� UHTXLUHG� WKUHVKROG� RI� WHQ� XQLWV�� � 7KH� RQXV� LV� WKHQ� RQ� WKH�
UHVHDUFKHU� WR� H[SODLQ� ZK\� WKLV� LV� WKH� FDVH�� DQG� WKH� LQGLYLGXDO� UHVSRQVLEOH� IRU�
FKHFNLQJ�RXWSXW�ZLOO�EH�UHTXLUHG�WR�PDNH�D�GHFLVLRQ�DV�WR�ZKHWKHU�WKLV�RXWSXW�FDQ�EH�
UHOHDVHG���

�

�

�
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7KH�IROORZLQJ�IDFWRUV�DUH�LPSRUWDQW�LQ�PDNLQJ�WKLV�GHFLVLRQ��

•� WKH�FRQWH[W�RI�WKH�RXWSXW�

•� DFFRPSDQ\LQJ�LQIRUPDWLRQ��WKLV�PD\�EH�GHSHQGHQW�RQ�SUHYLRXV�RXWSXWV��

•� FDQ� WKH� SHUVRQ� FKHFNLQJ� RXWSXW� LGHQWLI\� LQGLYLGXDOV� RU� FRPSDQLHV� IURP� WKH�
RXWSXW��SDUWLFXODUO\�LI�WKH�RXWSXW�LQFOXGHV�D�GRPLQDQW�REVHUYDWLRQ"�

7KH� JXLGHOLQHV� LQ� VHFWLRQ� ������ VKRXOG� EH� ERUQH� LQ� PLQG� ZKHQ� PDNLQJ� WKLV�
MXGJHPHQW��

�

�

���� &ODVV����PD[LPD��PLQLPD��SHUFHQWLOHV�

������ 5XOH�RI�WKXPE�

0D[LPD�DQG�PLQLPD�DUH�QRW�UHOHDVHG�VLQFH�WKH\�XVXDOO\�UHIHU�WR�RQO\�RQH�XQLW��

3HUFHQWLOHV� DUH� WUHDWHG� DV� VSHFLDO� FDVHV� RI�PDJQLWXGH� WDEOHV�� (DFK� SHUFHQWLOH� EDQG�
VKRXOG�EH�WUHDWHG�DV�D�WDEOH�FHOO�ZLWK�PHPEHUVKLS�RI�WKH�FHOO�GHWHUPLQHG�E\�SRVLWLRQ�
LQ� WKH� UDQN�� ,I� D� XQLW¶V� SRVLWLRQ� LV� NQRZQ�� WKHQ� LQIRUPDWLRQ� DERXW� WKDW� XQLW� FDQ�EH�
JOHDQHG�� +RZ� XVHIXO�GLVFORVLYH� WKLV� LV� GHSHQGV� XSRQ� WKH� VL]H� RI� WKH� FHOO� DQG� WKH�
UDQJH�RI�WKH�EDQG��7KH�UXOHV�RI�WKXPE�IRU�PDJQLWXGH�WDEOHV�DSSO\��

������ 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGHO�

)RU�SHUFHQWLOHV��WKH�VDPH�SULQFLSOHV�DV�IRU�PDJQLWXGH�WDEOHV�DSSO\��

,Q� WKH� SULQFLSOHV�EDVHG� PRGHO�� IRU� PD[LPD� DQG� PLQLPD� WKH� UXOHV� IRU� PDJQLWXGH�
WDEOHV�DOVR�DSSO\��7KLV�PHDQV�WKDW�LI�WKH�PLQLPXP�PD[LPXP�FDQ�QRW�EH�DVVRFLDWHG�
ZLWK�DQ�LQGLYLGXDO�GDWD�SRLQW��WKH\�FDQ�EH�UHOHDVHG���

�

�

���� &ODVV����0RGHV�

������ 5XOH�RI�WKXPE�

7KH�PRGH� LV� VDIH�ZKHQ�HOHPHQW� �� RI� WKH� UXOH� RI� WKXPE� �JURXS�GLVFORVXUH�� LV�PHW���
7KLV�SUHYHQWV�WKH�FDVH�WKDW�DOO�REVHUYDWLRQV�KDYH�WKH�VDPH�YDOXH���

������ 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGHO�

7KH�UXOH�RI�WKXPE�DSSOLHV��

�



� ���

���� &ODVV����0HDQV��LQGLFHV��UDWLRV��LQGLFDWRUV�

������ 5XOH�RI�WKXPE�

&RPPRQ�6'&�UXOHV�FDQ�EH�DSSOLHG�WR�PHDQV��LQGLFHV��UDWLRV�DQG�LQGLFDWRUV��DV�HDFK�
UHSUHVHQWV� WKH� V\QWKHVLV� RI� Q� REVHUYHG� YDOXHV� LQ� D� VLQJOH� YDOXH�� 7KH� VDPH�
FRQVLGHUDWLRQV�DV�IRU�PDJQLWXGH�WDEOHV�FHOOV�DSSO\��LQ�SDUWLFXODU��HOHPHQWV���DQG���RI�
WKH�RYHUDOO�UXOH�RI�WKXPE�DSSO\��

•� (DFK� VLQJOH� YDOXH� VKRXOG� GHULYH� IURP� WKH� V\QWKHVLV� RI� DW� OHDVW� ��� XQLWV�
�XQZHLJKWHG��� 5HVHDUFKHUV� VKRXOG� LQFOXGH� LQIRUPDWLRQ� LQ� WKHLU� RXWSXW� WR�
HQDEOH�WKH�FKHFNLQJ�RI�WKLV�UXOH��

•� )RU�HDFK� VLQJOH�YDOXH� WR�EH� UHOHDVHG�� WKH� ODUJHVW� FRQWULEXWRU� LQFOXGHG� LQ� WKH�
V\QWKHVLV� FDQ� QRW� H[FHHG� ��� �� RI� WKH� WRWDO�� 5HVHDUFKHUV� VKRXOG� LQFOXGH�
LQIRUPDWLRQ�LQ�WKHLU�RXWSXW�WR�HQDEOH�WKH�FKHFNLQJ�RI�WKLV�UXOH��

������ 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGHO�

:KHQ�HYDOXDWLQJ�PHDQV��LQGLFHV��UDWLRV�DQG�LQGLFDWRUV��WKH�IROORZLQJ�FRQVLGHUDWLRQV�
VKRXOG�EH�WDNHQ�LQWR�DFFRXQW��

)LUVW�RI�DOO��LQGH[�IRUPXOD�VKRXOG�EH�FRQVLGHUHG��

,Q� JHQHUDO�� D� VLPSOH� LQGH[� VXPPDUL]HV� WKH� LQGLYLGXDO� YDULDEOH� YDOXHV� IRU� WKH�
VWDWLVWLFDO�XQLWV�LQ�D�JLYHQ�SRSXODWLRQ��

��� Q;I, = �

)RU�WKH�RXWSXW�HYDOXDWLRQ��WKH�LQGH[�IRUPXOD��I��DQG�WKH�SRSXODWLRQ�VL]H��Q��PXVW�EH�
VSHFLILHG��

6RPHWLPHV�WKH�LQGH[�IRUPXOD�LV�YHU\�FRPSOH[��LQYROYLQJ�D�ORW�RI�DWWULEXWHV�IRU�HDFK�
XQLW�DQG�FRPELQLQJ�YDOXHV�LQ�VXFK�D�ZD\�WKDW�UHYHUVH�FDOFXODWLRQ�RI�VLQJOH�YDOXHV�LV�
XQUHDOLVWLF���

$V�DQ�H[DPSOH��FRQVLGHU�WKH�FRPSOH[LW\�RI�WKH�)LVKHU�SULFH�,QGH[� 
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7KHUHIRUH��DVVXPLQJ�WKDW�WKH�LQGH[�LV�QRW�FDOFXODWHG�XSRQ�YHU\�IHZ�XQLWV��FRPSOH[LW\�
RI� GDWD� WUDQVIRUPDWLRQ� LV� LWVHOI� D� UHDVRQDEOH� SURWHFWLRQ� DJDLQVW� WKH� GLVFORVXUH� RI�
LQGLYLGXDO� LQIRUPDWLRQ� IURP� WKH� YDOXH� RI� WKH� LQGH[�� ,Q� WKH� VDPH� ZD\�� FRPSOH[�
LQGLFHV��L�H��D�FRPELQDWLRQ�RI�VHYHUDO�VLPSOH�LQGLFHV��LQFOXGLQJ�UDWLRV��DUH�LQ�JHQHUDO�
OHVV�GLVFORVLYH�WKDQ�VLPSOH�RQHV���

�

�
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1HYHUWKHOHVV��LQGH[�IRUPXOD�FDQ�DOVR�EH�YHU\�VLPSOH��H�J���
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)XUWKHUPRUH�� WKH� YDOXH� RI� RQH� RU�PRUH� DUJXPHQWV� RI� WKH� LQGH[� IRUPXOD� FRXOG� EH�
HDVLO\�SXEOLFO\�DYDLODEOH��1RWH�WKDW�D��FRUUHVSRQGV�WR�WKH�DULWKPHWLF�PHDQ��

)RU�LQVWDQFH��LQ�FDVH�D��DQG�E��WKH�GHQRPLQDWRU�FRXOG�EH�NQRZQ��LQ�VXFK�FDVHV��WKH�
SUREOHP�LV�UHGXFHG�WR�WKH�HYDOXDWLRQ�RI�WKH�QXPHUDWRU���;L���7KLV�PDWFKHV�WKH�LVVXH�
RI�FKHFNLQJ�D�FHOO�RI�D�PDJQLWXGH�WDEOH��LI�;�LV�TXDQWLWDWLYH��RU�D�IUHTXHQF\�WDEOH��LI�
;�LV�GLFKRWRPRXV���

2QO\� LQ� WKLV� ODVW� SDUWLFXODU� FDVH�� ZKHUH� ; ^���`�� FRKHUHQWO\� ZLWK� WKH� FDVH� RI�
IUHTXHQF\�WDEOHV��WKH�DSSOLHG�UXOH�VKRXOG�EH��� �;L����� �� DQG�� VLQFH� WKH� IUHTXHQF\�
FRXQW�RI�µ�¶�YDOXHV�FDQ�DOVR�EH�GHULYHG��DOVR��� Q��;L�������

([DPSOH�� ZLWK�;� GLFKRWRPRXV�� D� PHDQ� YDOXH� ���=; � ZLWK� D� SRSXODWLRQ� VL]H� RI�

Q ���FRUUHVSRQGV�WR�WKH�IUHTXHQF\�WDEOH�FHOOV��

; �� ; �� 7RWDO�

�� ��� ���

,Q� WKLV�H[DPSOH��HYHQ�LI� WKH�PHDQ�RI�;� LV�FDOFXODWHG�XSRQ����XQLWV��PRUH� WKDQ�����
DQG� WKH� FRUUHVSRQGLQJ� IUHTXHQF\�RI� YDOXHV� µ�¶� LV� ���!���� �UXOH� IRU� IUHTXHQF\� FHOO�
FRXQWV���RQH�FDQ�GHULYH� WKDW� WKHUH�DUH�RQO\����������XQLWV�KDYLQJ�; ���+RZHYHU�� LW�
KDV�WR�EH�FRQVLGHUHG�ZKHWKHU��LQ�WKLV�NLQG�RI�VLWXDWLRQ�� WKHUH� LV�DQ�HIIHFWLYH�ULVN�RI�
GLVFORVLQJ�LQIRUPDWLRQ�XSRQ�LQGLYLGXDOV�RU�QRW��VHH�WKH�VHFWLRQ�RQ�IUHTXHQF\�WDEOHV�
������

$ERXW�FDVH�F���EHLQJ�5DQJH�D�OLQHDU�IXQFWLRQ�RI�PD[LPXP�DQG�PLQLPXP��LW�VKRXOG�
EH�UHOHDVHG�RQO\�LI�LWV�FRPSRQHQWV��PD[�DQG�PLQ��FRXOG�EH�UHOHDVHG��VHH�VHFWLRQ�������
,Q�WKH�VDPH�ZD\��DV�VWDWHG�EHIRUH��ZKHQ�HYDOXDWLQJ�RWKHU�FRPSDULVRQ�RU�GLVSHUVLRQ�
LQGLFHV�� WKH� IRUPXOD� �ZKHWKHU� LW� LV� OLQHDU� RU� QRW�� DQG� LWV� DUJXPHQWV� VKRXOG� EH�
FRQVLGHUHG��

1HYHUWKHOHVV��DOVR�SXEOLFLW\�RI�LQYROYHG�YDULDEOHV�VKRXOG�EH�FRQVLGHUHG��

7KH� µ,QGLFHV¶� FDWHJRU\� FRPSULVHV� D� ZLGH� UDQJH� RI� VWDWLVWLFDO� UHVXOWV� �LQFOXGLQJ�
PHDQV�� WRWDOV�� HWF����)URP� WKH�RXWSXW� FKHFNLQJ�SRLQW�RI�YLHZ� LQGLFHV�SRVH�DQ�6'&�
SUREOHP�SUDFWLFDOO\�TXLWH�HDV\�WR�EH�GHDOW�ZLWK��EXW�WKHRUHWLFDOO\�DQDORJRXV�WR�WKDW�RI�
WDEXODU�GDWD��7KHUHIRUH��WKH�VDPH�LWHPV�KDYH�WR�EH�WDNHQ�LQWR�DFFRXQW��VHH�VHFWLRQ�����
DQG�������SDUWLFXODUO\�WKH�W\SH�RI�YDULDEOHV�LQYROYHG��LI�WKH\�DUH�SXEOLFO\�DYDLODEOH�DV�
RIWHQ�LV�WKH�FDVH�IRU�VRFLDO�LQGLFHV��DQG�WKH�FKDUDFWHULVWLFV�RI�WKH�VXE�SRSXODWLRQ�RI�Q�
XQLWV�LQYROYHG�LQ�WKH�LQGH[�FRPSXWDWLRQ��LI�WKH\�DUH�VHOHFWHG�DFFRUGLQJ�WR�VHQVLWLYH�
RU�LGHQWLI\LQJ�VSDQQLQJ�YDULDEOHV���

�
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���� &ODVV����&RQFHQWUDWLRQ�UDWLRV�

������ 5XOH�RI�WKXPE�

&RQFHQWUDWLRQ�UDWLRV�DUH�VDIH�DV�ORQJ�DV�WKH\�PHHW�HOHPHQWV����WKUHVKROG������JURXS�
GLVFORVXUH��DQG����GRPLQDQFH��RI�WKH�UXOH�RI�WKXPE��

������ 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGHO�

&RQFHQWUDWLRQ� UDWLRV� EHORZ� &5��� �ODUJHVW� WHQ� XQLWV�� DUH� DOORZDEOH� SURYLGHG� WKH�
UHVXOWV�FDQ�EH�VKRZQ�WR�EH�QRQ�GLVFORVLYH��ZKLFK�ZRXOG�EH�WKH�FDVH�LI�

•� WKH�VDPSOH�RQ�ZKLFK�WKH�RXWSXW�LV�EDVHG�FRQWDLQV�DW�OHDVW�WHQ�XQLWV�

•� UXOH����WKH�GRPLQDQFH�UXOH�LV�PHW�

•� SHUFHQWDJHV�DUH�GLVSOD\HG�ZLWK�QR�GHFLPDO�SODFHV�

�

�

���� &ODVV����+LJKHU�PRPHQWV�RI�GLVWULEXWLRQV�

������ 5XOH�RI�WKXPE�

+LJKHU�PRPHQWV��YDULDQFH��VNHZQHVV��NXUWRVLV��DUH�VDIH�DV�ORQJ�DV�SDUW���RI�WKH�UXOH�
RI�WKXPE�LV�PHW���

•� DOO�PRGHOOHG�RXWSXW�VKRXOG�KDYH�DW�OHDVW����GHJUHHV�RI�IUHHGRP�DQG�DW�OHDVW����
XQLWV�KDYH�EHHQ�XVHG�WR�SURGXFH�WKH�PRGHO���
'HJUHHV�RI�IUHHGRP� ��QXPEHU�RI�REVHUYDWLRQV�������QXPEHU�RI��������
SDUDPHWHUV��������RWKHU�UHVWULFWLRQV�RI�WKH�PRGHO��

������ 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGHO�

7KH�VLPSOH�UXOH�DSSOLHV�� ,Q�GLVFXVVLRQV�ZLWK�UHVHDUFKHUV�� LW�PD\�EH�QRWHG�WKDW�ZLWK�
OHVV� WKHQ� WHQ� GHJUHHV� RI� IUHHGRP� WKH� VWDWLVWLFDO� YDOXH� RI� WKH� RXWSXW� LV� GRXEWIXO�
DQ\ZD\��

�

����� &ODVV����*UDSKV��GHVFULSWLYH�VWDWLVWLFV�RU�ILWWHG�YDOXHV��

������� 5XOH�RI�WKXPE�

*UDSKV� LQ� WKHPVHOYHV� DUH� QRW� SHUPLWWHG� DV� RXWSXW�� 7KH� XQGHUO\LQJ� GDWD� PD\� EH�
VXEPLWWHG�DV�RXWSXW��ZKLFK�ZKHQ�FOHDUHG��PD\�EH�XVHG�WR�UHFRQVWUXFW�JUDSKV�LQ�WKH�
UHVHDUFKHU¶V�RZQ�HQYLURQPHQW��



� ���

������� 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGHO�

*UDSKLFDO� RXWSXW� LV� RQO\� DOORZHG� LQ� FDVHV�ZKHUH� LW� LV� LPSRVVLEOH� WR� UHSURGXFH� WKH�
JUDSK�ZLWKRXW�DFFHVV�WR�WKH�IXOO�PLFURGDWD��LQ�RWKHU�ZRUGV��WR�EXLOG�WKH�JUDSK�IURP�
�WDEXODU��RXWSXW�WKDW�ZLOO�EH�FOHDUHG��,Q�WKLV�FDVH�WKH�JUDSK�VKRXOG�PHHW�WKH�IROORZLQJ�
FRQGLWLRQV��

•� 'DWD� SRLQWV� FDQ� QRW� EH� LGHQWLILHG� ZLWK� XQLWV�� :KHQ� WKH� JUDSK� FRQVLVWV� RI�
WUDQVIRUPHG�RU�ILWWHG�GDWD��WKLV�LV�XVXDOO\�QRW�D�SUREOHP��

•� 7KHUH�DUH�QR�VLJQLILFDQW�RXWOLHUV�

•� 7KH�JUDSK�LV�VXEPLWWHG�DV�D�µIL[HG¶�SLFWXUH��ZLWK�QR�GDWD�DWWDFKHG��7KLV�PHDQV�
WKDW�JUDSKV�VKRXOG�EH�VXEPLWWHG�DV�ILOHV�ZLWK�RQH�RI�WKH�IROORZLQJ�H[WHQVLRQV��
�MSJ����MSHJ����EPS����ZPI�

�

�

����� &ODVV����/LQHDU�UHJUHVVLRQ�FRHIILFLHQWV�

������� 5XOH�RI�WKXPE�

/LQHDU�UHJUHVVLRQ�FRHIILFLHQWV�DUH�VDIH�SURYLGHG�DW�OHDVW�RQH�HVWLPDWHG�FRHIILFLHQW�LV�
ZLWKKHOG��H�J��LQWHUFHSW���

������� 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGHO�

&RPSOHWH�UHJUHVVLRQV�FDQ�EH�UHOHDVHG�DV�ORQJ�DV��

•� WKH\�KDYH�DW�OHDVW����GHJUHHV�RI�IUHHGRP�

•� WKH\�DUH�QRW�EDVHG�VROHO\�RQ�FDWHJRULFDO�YDULDEOHV�

•� WKH\�DUH�QRW�RQ�RQH�XQLW��H�J��WLPH�VHULHV�RQ�RQH�FRPSDQ\��

�

�

����� &ODVV�����1RQ�OLQHDU�UHJUHVVLRQ�FRHIILFLHQWV�

������� 5XOH�RI�WKXPE�

$V�ZLWK� OLQHDU� UHJUHVVLRQV�� QRQ�OLQHDU� UHJUHVVLRQ� FRHIILFLHQWV� DUH� VDIH� SURYLGHG� DW�
OHDVW�RQH�HVWLPDWHG�FRHIILFLHQW�LV�ZLWKKHOG��H�J��LQWHUFHSW���

������� 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGHO�

1RQ�OLQHDU� UHJUHVVLRQV� GLIIHU� IURP� OLQHDU� UHJUHVVLRQV� EHFDXVH� RI� WKH� QDWXUH� RI� WKH�
GHSHQGHQW�YDULDEOHV��ZKLFK�DUH�GLVFUHWH���,I�D�UHJUHVVLRQ�LV�HVWLPDWHG��DQG�WKH�VDPH�
UHJUHVVLRQ� LV� UHSHDWHG�ZLWK�RQH�DGGLWLRQDO�REVHUYDWLRQ�� WKHQ�E\�XVLQJ� WKH�YDULDEOHV�
PHDQV� LQ� FRQMXQFWLRQ� ZLWK� WKH� UHJUHVVLRQ� UHVXOWV�� LW� PD\� EH� SRVVLEOH� WR� LQIHU�
LQIRUPDWLRQ�DERXW�WKDW�RQH�SDUWLFXODU�REVHUYDWLRQ����



� ���

+RZHYHU�� LQ� SUDFWLFH�� WKLV� LV� XQOLNHO\�� &KDQJHV� LQ� WKH� QXPEHU� RI� REVHUYDWLRQV�
LQFOXGHG�LQ�D�PRGHO�DUH�WKH�UHVXOW�RI�

•� FKDQJLQJ�WKH�VDPSOH�H[SOLFLWO\��RU��

•� FKDQJLQJ� WKH� VSHFLILFDWLRQ� DQG� VR� ILQGLQJ� REVHUYDWLRQV� ZLWK� LQDGPLVVLEOH�
YDOXHV��HJ�PLVVLQJ��GURSSLQJ�RXW�

7KH�ILUVW�LV�XQOLNHO\�WR�OHDG�WR�RQH�REVHUYDWLRQ�PRUH�RU�OHVV��DV�WKH�LQIRUPDWLRQ�JDLQ�
LV�QHJOLJLEOH��XQOHVV�WKH�UHVHDUFKHU�LV�GHOLEHUDWHO\�DLPLQJ�WR�FLUFXPYHQW�6'&�UXOHV���
,Q� WKH�VHFRQG�FDVH��GLIIHUHQW�QXPEHUV�RI�REVHUYDWLRQV�DUH�QRW� UHOHYDQW�EHFDXVH� WKH�
VSHFLILFDWLRQ�KDV�EHHQ�FKDQJHG�

�

�

����� &ODVV�����(VWLPDWLRQ�UHVLGXDOV�

������� 5XOH�RI�WKXPE�

1R�UHVLGXDOV�DQG�QR�SORWV�RI�UHVLGXDOV�VKRXOG�EH�UHOHDVHG��

������� 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGHO�

$V�ZLWK�WKH�UXOH�RI�WKXPE��UHVLGXDOV�VKRXOG�QRW�EH�UHOHDVHG��

$� UHDVRQDEOH� UHTXHVW� IRU� D� SORW� RI� UHVLGXDOV� PD\� EH� PDGH� E\� D� UHVHDUFKHU�� IRU�
H[DPSOH�� LQ�RUGHU� WR�GHPRQVWUDWH� WKH� UREXVWQHVV�RI� WKH�PRGHO�� �+RZHYHU��SORWV�RI�
UHVLGXDOV�VKRXOG�EH�GLVFRXUDJHG���,QVWHDG��D�UHVHDUFK�VKRXOG�DQDO\VH�SORWV�ZLWKLQ�WKH�
VDIH� VHWWLQJ�� DQG� D�ZULWWHQ�GHVFULSWLRQ�RI� WKH� VKDSH�RI� WKH� SORW�PD\�EH� UHOHDVHG� WR�
GHPRQVWUDWH�UREXVWQHVV��,I�WKHUH�LV�D�QHHG�IRU�D�SORW�RI�UHVLGXDOV�WR�EH�UHOHDVHG��WKLV�
VKRXOG�EH�DVVHVVHG�DV�IRU�JUDSKV��������DERYH��

�

�

����� &ODVV�����6XPPDU\�DQG�WHVW�VWDWLVWLFV�

������� 5XOH�RI�WKXPE�

7KH� IROORZLQJ� VXPPDU\� VWDWLVWLFV� FDQ� EH� UHOHDVHG� SURYLGHG� WKHUH� DUH� DW� OHDVW� ���
GHJUHHV�RI�IUHHGRP�LQ�WKH�PRGHO��

•� 5��DQG�YDULDWLRQV�

•� HVWLPDWHG�YDULDQFH�

•� LQIRUPDWLRQ�FULWHULD��H�J��$,&��%,&��

•� LQGLYLGXDO�DQG�JURXS�WHVWV�DQG�VWDWLVWLFV��W��)��FKL�VTXDUH��:DOG��+DXVPDQ�HWF��
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������� 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGHO�

1R�SULQFLSOHV�LQ�DGGLWLRQ�WR�WKH�UXOH�RI�WKXPE�JXLGHOLQHV��

�

�

����� &ODVV�����&RUUHODWLRQ�FRHIILFLHQWV�

������� 5XOH�RI�WKXPE�

&RUUHODWLRQ� LV� D� PHDVXUH� RI� OLQHDU� UHODWLRQVKLSV� EHWZHHQ� YDULDEOHV�� 7KH� FKHFNHUV�
KDYH� WR� HQVXUH� WKDW� WKH� UHOHDVHG� RXWSXWV� FRYHU� ILUVW� HOHPHQW� RI� WKH� UXOH�RI�WKXPE��
ZKLFK� PHDQV� D� PLQLPXP� RI� ��� XQZHLJKWHG� XQLWV� XQGHUO\LQJ� HDFK� FRUUHODWLRQ�
FRHIILFLHQW��

������� 'HWDLOHG�LQIRUPDWLRQ�IRU�SULQFLSOHV�EDVHG�PRGHO�

$�YHU\�VPDOO�QXPEHU�RI�FDVHV�H[LVW�ZKHUH�SUREOHPV�FRXOG�DULVH��H�J��WKH�FRUUHODWLRQ�
PDWUL[� LQFOXGHV� �� RU� ���� (YHQ� LQ� WKHVH� FDVHV�� WKH� SUREOHP� LV� WKH� SXEOLFDWLRQ� RI�
FRUUHODWLRQ�FRHIILFLHQW�FRQQHFWHG�ZLWK�VXPPDU\�VWDWLVWLFV���

&RUUHODWLRQV�RI�ELQDU\�YDULDEOHV�DUH�WUHDWHG�OLNH�OLQHDU�UHJUHVVLRQV�ZLWK�ELQDU\�
H[SODQDWRU\�YDULDEOHV�RU�IXOO�VDWXUDWHG�OLQHDU�UHJUHVVLRQV��7KHUHIRUH��WKH�VDPH�LWHPV�
KDYH�WR�EH�WDNHQ�DFFRXQW�DV�IRU�OLQHDU�UHJUHVVLRQ�FRHIILFLHQWV��VHH�VHFWLRQ���������
1HYHUWKHOHVV��LQ�WKH�PDMRULW\�RI�DQDO\VHV��FRUUHODWLRQ�FRHIILFLHQWV�FRXOG�EH�FODVVLILHG�
DV�VDIH��
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�

��� 2UJDQLVDWLRQDO�SURFHGXUDO�DVSHFWV�RI�RXWSXW�FKHFNLQJ�

���� *HQHUDO�UHPDUNV�

7KH�SUHYLRXV�FKDSWHU�GHDOW�ZLWK�UXOHV�IRU�RXWSXW�FKHFNLQJ��$Q�HIILFLHQW��KLJK�TXDOLW\�
RXWSXW� FKHFNLQJ� SURFHVV� LV� RQO\� SRVVLEOH� ZKHQ� HIIHFWLYH� RUJDQLVDWLRQDO� DQG�
SURFHGXUDO�SUDFWLFHV�DUH� LPSOHPHQWHG�LQ�DGGLWLRQ�WR�WKHVH�UXOHV�� ,Q� WKLV�FKDSWHU�WKH�
PRVW� LPSRUWDQW�RI� WKHVH�ZLOO�EH�GLVFXVVHG��3UDFWLFDO�JXLGHOLQHV�DUH�JLYHQ� IRU� HDFK��
VSOLW� LQWR�D�PLQLPXP�UHTXLUHPHQW� DQG�D�EHVW�SUDFWLFH��7KH�GLIIHUHQFH�EHWZHHQ� WKH�
PLQLPXP�UHTXLUHPHQW�DQG�WKH�EHVW�SUDFWLFH�LV�RIWHQ�MXVW�D�GLIIHUHQW�EDODQFH�EHWZHHQ�
FRVW� DQG�EHQHILW��7KH�PLQLPXP�FDQ�EH� VHHQ�DV� WKH�EHVW�YDOXH�IRU�PRQH\�PHDVXUH��
ZKLOH�WKH�EHVW�SUDFWLFH�LV�WKH�RSHUDWLRQDO�H[FHOOHQFH�HYHU\�5'&�VKRXOG�DLP�IRU���

�

���� /HJDO�EDVLV�

7KH�DLP�RI�WKLV�VHFWLRQ�LV�WR�RXWOLQH�WKH�OHJDO�IUDPHZRUN�IRU�RXWSXW�FKHFNLQJ��2XWSXW�
�DQG�WKHUHIRUH�RI�RXWSXW�FKHFNLQJ��LV�HVVHQWLDO�WR�DQ�5'&��%HFDXVH�DQ�5'&�SURYLGHV�
D�UHVHDUFKHU�DFFHVV�WR�KLJKO\�FRQILGHQWLDO�GDWD��VRPH�RI�WKH�16,V�UHVSRQVLELOLW\�IRU�
FRQILGHQWLDOLW\�QHHGV� WR�EH� WUDQVIHUUHG�WR� WKH�UHVHDUFKHU��7KLV�UHVSRQVLELOLW\�FDQ�EH�
XQGHUSLQQHG�E\�GUDZLQJ�XS�FRQWUDFWV�WKDW�LQFOXGH�WKH�GRV�DQG�GRQ¶WV�IRU�UHVHDUFKHUV�
XVLQJ�DQ�5'&��

0LQLPXP�VWDQGDUG�

$� OHJDOO\� HQIRUFHDEOH� DJUHHPHQW� ZLWK� WKH� UHVHDUFKHU� QHHGV� WR� EH� GUDZQ� XS�� $V� D�
PLQLPXP�VWDQGDUG�WKLV�FRQWUDFW�VKRXOG�LQFOXGH�WKH�VWDWHPHQW�WKDW�GDWD�RQ�LQGLYLGXDO�
SHUVRQV�KRXVHKROGV�FRPSDQLHV�RUJDQLVDWLRQV� HWF� FDQ� 1(9(5� OHDYH� WKH� VDIH�
HQYLURQPHQW�RI�WKH�5'&��DQG�WKDW�WKH�UHVHDUFKHU�KDV�D�UHVSRQVLELOLW\�WR�HQVXUH�WKLV���

%HVW�SUDFWLFH�

$V�D�EHVW�SUDFWLFH�D�WZR�WLHU�DSSURDFK�LV�VXJJHVWHG��7KH�ILUVW�OHYHO�LV�D�FRQWUDFW�ZLWK�
WKH� UHVHDUFK� RUJDQLVDWLRQ� WKDW� WKH� XVHU� LV� DIILOLDWHG� ZLWK�� 7KLV� FRQWUDFW� PDNHV� WKH�
RUJDQLVDWLRQ�DV�D�ZKROH�UHVSRQVLEOH�IRU�WKH�UHVHDUFK�SURMHFW�DQG�IRU�NHHSLQJ�WKH�GDWD�
VDIH��7KH�DJUHHPHQW�FRQWDLQV�FRQILGHQWLDOLW\�VWDWHPHQWV��UXOHV�IRU�DQ�DSSURSULDWH�XVH�
RI�WKH�GDWD��ZKDW�FDQ�FDQQRW�EH�GRQH�ZLWK�WKH�GDWD��LQFOXGLQJ�UXOHV�UHODWLQJ�WR�16,�
SROLF\�H�J��� QRW� UHSURGXFLQJ�RIILFLDO� VWDWLVWLFV��QRW�GXSOLFDWLQJ�RWKHU� UHVHDUFK��HWF����
DQG� GHWDLOV� RI� SHQDOWLHV� IRU� PLVXVH� RI� WKH� GDWD�� 7KLV� DJUHHPHQW� HQVXUHV� WKDW� LI�
HPSOR\HH�$�RI�WKLV�RUJDQLVDWLRQ�EUHDFKHV�FRQILGHQWLDOLW\��LW�FDQ�KDYH�UHSHUFXVVLRQV�
QRW�RQO\�IRU�HPSOR\HH�$��EXW�IRU�WKH�RUJDQLVDWLRQ�DV�D�ZKROH��*LYHQ�WKH�VHULRXVQHVV�
RI� WKH�EUHDFK�� WKH�16,�FDQ� WKHQ�GHFLGH� WR�EDQ� WKH�ZKROH�RUJDQLVDWLRQ�DQG�QRW� MXVW�
HPSOR\HU�$���
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7KH�VHFRQG�OHYHO�LV�D�FRQILGHQWLDOLW\�VWDWHPHQW�VLJQHG�E\�HDFK�LQGLYLGXDO�UHVHDUFKHU��
ELQGLQJ� KLP� WR� VDIHJXDUG� GDWD� FRQILGHQWLDOLW\�� 7R� OLQN� WKHVH� VWDWHPHQWV� WR� WKH�
LQVWLWXWLRQDO� FRQWUDFWV�� WKH� FRQILGHQWLDOLW\� VWDWHPHQW� VKRXOG� DOVR� EH� VLJQHG� E\� WKH�
RUJDQLVDWLRQ���7KLV�PHDQV�E\�VRPHRQH�ZLWK�LQVWLWXWLRQDO�DXWKRULW\�DQG�WKH�DELOLW\�WR�
GLVFLSOLQH�HPSOR\HUV�WKDW�PLVEHKDYH��DQG�QRW�MXVW�D�VHQLRU�UHVHDUFKHU�RU�SURIHVVRU��

2I� FRXUVH� WKHVH�DJUHHPHQWV� DQG� VWDWHPHQWV�KDYH� WR�EH� VLJQHG�E\� WKH�16,�DV�ZHOO��
7KH� SHUVRQ� ZKR� VLJQV� RQ� EHKDOI� RI� WKH� 16,� VWURQJO\� GHSHQGV� RQ� WKH� QDWLRQDO�
RUJDQLVDWLRQ��)RXU�GLIIHUHQW�VLWXDWLRQV�KDYH�EHHQ�LGHQWLILHG���

•� WKH�5'&�GLUHFWRU�� WKH� SHUVRQ� LQ� FKDUJH� RI� WKH�5'&�KDV� WKH� SRZHU� WR� JLYH�
SHUPLVVLRQ���

•� WKH�16,�,QVWLWXWH��3UHVLGHQW�'LUHFWRU�/HJDO�XQLW�%RDUG�RI�'LUHFWRUV���

•� WKH�'LUHFWRU�RI�WKH�GHSDUWPHQW�UHVSRQVLEOH�IRU�WKH�GDWD���

•� D�6WDWLVWLFDO�&RQILGHQWLDOLW\�&RPPLWWHH��WKLV�FDQ�EH�LQWHUQDO�RU�H[WHUQDO�WR�WKH�
16,�LQVWLWXWLRQ���

7KH�ILUVW�WZR�VLWXDWLRQV�DUH�WKH�PRVW�IUHTXHQWO\�REVHUYHG��

�

���� $FFHVV�UHTXHVWV�

$Q�DFFHVV�UHTXHVW�LV�D�NH\�FRPSRQHQW�RI�WKH�RUJDQLVDWLRQDO�DQG�SURFHGXUDO�DVSHFW�RI�
UXQQLQJ�DQ�5'&��$W� WKH�DFFHVV�UHTXHVW�VWDJH� WKH�IROORZLQJ�SRLQWV�VKRXOG�EH�PDGH�
FOHDU���L��ZKR�LV�DSSO\LQJ�WR�DFFHVV�WKH�5'&��LV�KH�VKH�RU�KLV�KHU�LQVWLWXWH�HOLJLEOH"���
�LL��ZKLFK�UHVXOWV�DUH�JRLQJ�WR�EH�SURGXFHG��DUH�WKH\�IHDVLEOH"����LLL��KRZ�UHVXOWV�ZLOO�
EH�GLVVHPLQDWHG��LV�WKLV�FRQVLVWHQW�ZLWK�WKH�16,V�SROLF\"���(YHQ�ZKHUH�WKHVH�LVVXHV�
GR� QRW� GLUHFWO\� DIIHFW� RXWSXW� FKHFNLQJ�� DQ� DFFXUDWH� SUHOLPLQDULO\� HYDOXDWLRQ� RI� WKH�
DFFHVV�UHTXHVW�FDQ�PDNH�WKH�FKHFNHU¶V�MRE�HDVLHU��VHH�IRU�LQVWDQFH�VHFWLRQ��������

0LQLPXP�VWDQGDUG�

$FFHVV� LV� JUDQWHG� WR� µUHVHDUFKHUV¶� IRU� µUHVHDUFK� SXUSRVHV¶�� 5'&V� PXVW� GHDO� ZLWK�
TXDOLILHG� DQG� HOLJLEOH� XVHUV�� (OLJLELOLW\� LV� GHILQHG� GHSHQGLQJ� RQ� QDWLRQDO�(XURSHDQ�
OHJLVODWLRQ� RU� RQ� DGPLVVLELOLW\� FULWHULD� GHILQHG� E\� WKH� 16,�� )RU� LQVWDQFH�� WKH�
UHTXHVWLQJ�LQVWLWXWH�RU�WKH�UHVHDUFKHU�KLP�KHUVHOI�KDYH�WR�EH�RQ�D�FHUWLILHG�OLVW��RU�WKH�
UHVHDUFKHU�PXVW�EHORQJ�WR�DQ�DGPLVVLEOH�LQVWLWXWH��,W�LV�DVVXPHG�WKDW�D�ERQDILGH�XVHU�
LV� QRW� LQWHUHVWHG� LQ� EUHDFKLQJ� GDWD� FRQILGHQWLDOLW\�� 0RUHRYHU�� DV� WHFKQLFDO� DQG�RU�
PHWKRGRORJLFDO�VXSSRUW�LV�QRW�XVXDOO\�SURYLGHG�LW�LV�LPSRUWDQW�WKDW�D�XVHU�LV�TXDOLILHG�
WR�XQGHUWDNH�WKHLU�UHVHDUFK��

3UDFWLFDOO\��DQ�DFFHVV�UHTXHVW�VKRXOG�FRQWDLQ�DW�OHDVW��

•� WKH� UHVHDUFKHUV� QDPH� DQG� SRVLWLRQ� DQG� WKH� LQVWLWXWLRQ� WR� ZKLFK� WKH\� DUH�
DIILOLDWHG��

•� WKH�GDWD�WR�EH�XVHG�LQ�WKH�UHVHDUFK��

•� D�GHVFULSWLRQ�RI�WKH�UHVHDUFK�SURMHFW��
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�

%HVW�SUDFWLFH�

1DWLRQDO� OHJLVODWLRQ�RUJDQLVDWLRQ� LV�� RI� FRXUVH�� FUXFLDO� LQ� GHWHUPLQLQJ�5'&� DFFHVV�
SURFHGXUHV�� 7KH� IROORZLQJ� VXPPDULVHV� EHVW� SUDFWLFHV� FXUUHQWO\� LQ� XVH� LQ� PDQ\�
FRXQWULHV��

•� WKH�UHVHDUFK�SURMHFW�GHVFULSWLRQ�VKRXOG�SURYLGH��

R� DQ�RXWOLQH�RI�WKH�VFLHQWLILF�UHVHDUFK�SXUSRVHV��

R� D� SUHOLPLQDU\� GHVFULSWLRQ� RI� WKH� H[SHFWHG� UHVXOWV�� RXWSXWV�PXVW� EH�
ZLWKLQ�WKH�VFRSH�RI�WKH�SURMHFWV��

R� LQIRUPDWLRQ� RQ� KRZ� SURMHFW� UHVXOWV� ZLOO� EH� GLVVHPLQDWHG�� DQG�
SDUWLFXODUO\�LI�WKH\�ZLOO�EH�PDGH�SXEOLFO\�DYDLODEOH��

R� PRWLYDWLRQ� IRU� WKH� XVH� RI� PLFUR� GDWD�� DQ� H[SODQDWLRQ� RI� ZK\� WKH�
UHVHDUFK� REMHFWLYH� FDQ� QRW� EH� UHDOLVHG� RWKHU� WKDQ� E\� DQDO\VLQJ�
FRQILGHQWLDO�PLFUR�GDWD����

7KH�IROORZLQJ�LVVXHV�PD\�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�GHYHORSLQJ�DFFHVV�SURFHGXUHV��
EXW� DUH� VWULFWO\� GHSHQGHQW� RQ� QDWLRQDO� OHJLVODWLRQ�RUJDQLVDWLRQ� DQG� GR� QRW� UHIOHFW�
PLQLPXP�VWDQGDUG�RU�EHVW�SUDFWLFH��EXW�VKRXOG�EH�FRQVLGHUHG�E\�DQ\RQH�VHWWLQJ�XS�
DQG�5'&��

•� WKH� DSSOLFDWLRQ� IRUP��7KLV�PD\� UHSUHVHQW� WKH� DJUHHPHQW� EHWZHHQ�5'&� DQG�
WKH�XVHU�RU�LW�PD\�EH�D�SUHOLPLQDU\�VWHS�WRZDUGV�D�IRUPDO�DJUHHPHQW��$V�DQ�
DSSOLFDWLRQ� PD\� EH� UHWXUQHG� IRU� UHYLVLRQV� DQG�RU� FODULILFDWLRQV�� 5'&�
DGPLQLVWUDWLYH�WHFKQLFDO�VWDII�RIWHQ�DVVLVW�DSSOLFDQWV�LQ�WKLV�SUHOLPLQDU\�SKDVH���

•� HQWLWLHV� HQWLWOHG� WR� DFFHVV� GDWD�� 8VXDOO\�� DFFHVV� WR� � 5'&V� LV� JUDQWHG� WR�
XQLYHUVLWLHV��UHVHDUFK�LQVWLWXWHV�RU�VLPLODU�HQWLWLHV�XQGHUWDNLQJ�UHVHDUFK�IRU�WKH�
SXEOLF� JRRG�� ,Q� VRPH� FRXQWULHV� D� UHJLVWHU� RI� HOLJLEOH� LQVWLWXWLRQV� H[LVWV���
2WKHUV� XVH� D� TXLWH� IRUPDO� SURFHGXUH� WR� YHULI\� HOLJLELOLW\� RI� LQVWLWXWLRQV�
DSSO\LQJ�IRU�GDWD�DFFHVV��IRU�LQVWDQFH�WKH�1HWKHUODQGV��'HSHQGLQJ�RQ�QDWLRQDO�
FLUFXPVWDQFHV��VRPH�FRXQWULHV�DOVR�DOORZ�JRYHUQPHQW�GHSDUWPHQWV�WR�DFFHVV�
FRQILGHQWLDO�VWDWLVWLFDO�GDWD���

•� UHVHDUFK� DLPV��7KH� DLPV� RI� D� UHVHDUFK� SURMHFW� VKRXOG� EH� VFUXWLQLVHG� EHIRUH�
DFFHVV� LV� JUDQWHG��7KLV� LV� WR� LGHQWLI\� SURMHFWV� WKDW� DUH� QRW� YLDEOH� RU� FDQ� EH�
XQGHUWDNHQ�ZLWK�OHVV�VHQVLWLYH�GDWD��DQG�WKRVH�WKDW�DUH�H[SOLFLWO\�LQWHQGHG�WR�
HPEDUUDVV�WKH�16,�RU�GDPDJH�LWV�DELOLW\� WR�PDNH�VWDWLVWLFV��$Q\�SURMHFW� WKDW�
GLVUHJDUGV� WKH� 16,¶V� SROLFLHV� ZLOO� EH� UHMHFWHG� �IRU� H[DPSOH� VRPH� QDWLRQDO�
OHJLVODWLRQ�GRHV�QRW�DOORZ�5'&�RXWSXW�WKDW�LV�VLPLODU�WR�RIILFLDO�VWDWLVWLFV����

�

�
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���� $FFHVV�WR�VDPSOLQJ�IUDPHV�DQG�VHQVLWLYH�YDULDEOHV�

5'&V�SURYLGH� DFFHVV� WR� D� UDQJH�RI� GDWD��ZKLFK� DUH� OLNHO\� WR� KDYH� EHHQ�JHQHUDWHG�
XVLQJ� GLIIHUHQW� VDPSOLQJ� IUDPHV�� IRU� H[DPSOH�� EXVLQHVV� UHJLVWHUV�PD\� EH� XVHG� IRU�
FRPSDQ\� VXUYH\V�� ZKLOH� SRVW�]LS� FRGHV� DUH� RIWHQ� XVHG� WR� JHQHUDWH� VDPSOHV� IRU�
VXUYH\V�RQ�KRXVHKROGV�LQGLYLGXDOV�����

%\� WKHLU� QDWXUH�� VDPSOLQJ� IUDPHV� FRQWDLQ� LGHQWLILDEOH� LQIRUPDWLRQ�� VXFK� DV� QDPHV��
DGGUHVVHV��RU�HYHQ�WD[�UHIHUHQFH�QXPEHUV��$�JHQHUDO�SULQFLSOH�WR�PLQLPL]H�WKH�ULVN�RI�
GLVFORVXUH� LV� WKDW� VXFK� LGHQWLILDEOH� VDPSOLQJ� LQIRUPDWLRQ�� DQG� DQ\� RWKHU� YDULDEOHV�
WKDW� FDQ� EH� XVHG� WR� GLUHFWO\� LGHQWLI\� LQGLYLGXDOV� VKRXOG� QRW� EH� PDGH� DYDLODEOH� WR�
UHVHDUFKHUV���7KLV�OHDYHV�WKH�FKDUDFWHULVWLFV�RI�YDULDEOHV�DV�WKH�RQO\�SRVVLEOH�VRXUFH�
RI� GLVFORVXUH��ZKLFK� LV�ZK\� GLVFORVXUH� FRQWURO� SURFHGXUHV� DUH� LPSOHPHQWHG� RQ� DOO�
RXWSXW����

%\�UHPRYLQJ�VDPSOLQJ�IUDPH�GDWD��WKH�ULVN�RI�DFFLGHQWDO�GLVFORVXUH�LV�PLQLPLVHG��

�

0LQLPXP�VWDQGDUG�

1R� GLUHFW� LGHQWLILHUV� VKRXOG� EH� LQFOXGHG� LQ� GDWD� ILOHV� WKDW� DUH� PDGH� DYDLODEOH� WR�
UHVHDUFKHUV�� � 1DPHV� DQG� DGGUHVVHV� RI� LQGLYLGXDOV� DQG� FRPSDQLHV�� DQG� RWKHU�
LGHQWLILHUV�LQFOXGLQJ�DGPLQLVWUDWLYH�FRGHV�VXFK�DV�KHDOWK�LQVXUDQFH�QXPEHUV�VKRXOG�
EH�H[FOXGHG���

:KHUH� D� XQLTXH� REVHUYDWLRQ� UHIHUHQFH� QXPEHU� LV� QHFHVVDU\� �IRU� H[DPSOH� ZKHQ�
FRQVWUXFWLQJ�D�SDQHO���WKH�LGHQWLILHU�VKRXOG�EH�UHSODFHG�E\�D�XQLTXH�EXW�PHDQLQJOHVV�
UHIHUHQFH�QXPEHU��

'HSHQGLQJ� RQ� QDWLRQDO� OHJLVODWLRQ� DQG� RUJDQLVDWLRQ�� VRPH� 5'&V� PD\� FKRRVH� WR�
SURYLGH�DFFHVV�WR�LGHQWLI\LQJ�LQIRUPDWLRQ�LQ�VSHFLDO�FLUFXPVWDQFHV��IRU�H[DPSOH��WKH�
SURYLVLRQ�RI�SRVW�]LS�FRGHV�IRU�VSDWLDO�UHVHDUFK���

,Q�DOO�FDVHV�� LUUHOHYDQW�RI� WKH�YDULDEOHV�PDGH�DYDLODEOH� WKH�XVXDO�GLVFORVXUH�FRQWURO�
UXOHV�VKRXOG�DSSO\�WR�RXWSXW��

�

%HVW�SUDFWLFH�

7KH�PLQLPXP�VWDQGDUG�DSSOLHV��

�
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���� 5HVSRQVLELOLW\�IRU�TXDOLW\�RI�RXWSXWV�

7KH�DLP�RI�WKLV�VHFWLRQ�LV�WR�OHDYH�QR�GRXEW�DV�WR�ZKR�LV�UHVSRQVLEOH�IRU�WKH�FRQWHQW�
RI� RXWSXWV� DQG� WKH� FRQFOXVLRQV� WKDW� DUH� EDVHG� RQ� WKHVH� RXWSXWV�� ,Q� DQ� 5'&�
HQYLURQPHQW�WKH�16,�FDQ�QRW�WDNH�WKLV�UHVSRQVLELOLW\��7KH�DLP�RI�DQ�5'&�LV�WR�DOORZ�
UHVHDUFKHUV� WR� XQGHUWDNH� DQDO\VHV� IRU� ZKLFK� 16,V� GR� QRW� KDYH� WKH� UHPLW� DQG�RU�
UHVRXUFHV��)RU�DQ�16,�WR�WDNH�UHVSRQVLELOLW\�IRU�WKH�RXWSXW�RI�WKHVH�DQDO\VHV�LW�ZRXOG�
LPSO\�DQ�LQYROYHPHQW�LQ�WKH�UHVHDUFK�SURMHFW�DQG�D�UHVSRQVLELOLW\�IRU�WKH�FRQFOXVLRQV�
DQG�WKH�TXDOLW\�RI�RXWSXW��,W�VKRXOG�DOZD\V�EH�PDGH�YHU\�FOHDU�WKDW�RXWSXWV�IURP�DQ�
5'&�DUH�127�RIILFLDO�VWDWLVWLFV��

�

0LQLPXP�VWDQGDUG�

)RU�WKLV�LVVXH�WKHUH�LV�QR�PLQLPXP�VWDQGDUG��$OO�5'&V�VKRXOG�FRPSO\�ZLWK�WKH�EHVW�
SUDFWLFH��

�

%HVW�SUDFWLFH���

5HVHDUFKHUV� DUH� UHTXLUHG� WR� LQFOXGH� D� GLVFODLPHU� LQ� DOO� SXEOLFDWLRQV�� SDSHUV��
SUHVHQWDWLRQV�HWF��WKDW�DUH��LQ�SDUW��EDVHG�RQ�UHVHDUFK�SHUIRUPHG�DW�WKH�5HVHDUFK�'DWD�
&HQWHU�� 7KH� H[DFW� ZRUGLQJ� RI� WKH� GLVFODLPHU� FDQ� EH� FRXQWU\�VSHFLILF� EXW� WKH�
GLVFODLPHU�VKRXOG�FRQWDLQ�WKH�IROORZLQJ�HOHPHQWV���

•� 'DWD�IURP�WKH�16,�KDV�EHHQ�XVHG�LQ�WKH�UHVHDUFK��ZLWK�UHIHUHQFH�WR�WKH�H[DFW�
GDWDVHWV�XVHG�

•� 7KH�SUHVHQWHG�UHVXOWV�DUH�WKH�VROH�UHVSRQVLELOLW\�RI�WKH�DXWKRU��

•� 7KH�SUHVHQWHG�UHVXOWV�GR�QRW�UHSUHVHQW�RIILFLDO�YLHZV�RI�WKH�16,�QRU�FRQVWLWXWH�
RIILFLDO�VWDWLVWLFV��

�
([DPSOHV�RI�WKH�H[DFW�ZRUGLQJ�LQ�D�IHZ�FRXQWULHV�DUH�LQFOXGHG�LQ�DQQH[����

�

���� &KHFNLQJ�IRU�TXDOLW\�

$OPRVW�DOO�5'&V�FKHFN�RXWSXWV�RQO\�IRU�VWDWLVWLFDO�GLVFORVXUH�VLQFH�TXDOLW\�RI�RXWSXW�
LV�JHQHUDOO\�FRQVLGHUHG�WKH�UHVSRQVLELOLW\�RI�WKH�UHVHDUFKHU�QRW�WKH�5'&��+DYLQJ�VDLG�
WKDW��PDQ\�5'&V�ZLOO�JLYH�UHVHDUFKHUV�JXLGDQFH�LI�WKH\�EHOLHYH�DQ�RXWSXW�KDV�VRPH�
TXDOLW\�LVVXHV��$OVR��VRPH�5'&V�PLJKW�EH�WHPSWHG�WR�MXGJH�DQ�RXWSXW�RQ�LWV�SRVVLEOH�
QHJDWLYH� LPSDFW� RQ� WKH� 16,� LWVHOI� �IRU� LQVWDQFH� RXWSXWV� WKDW� VKRZ� VRPH� TXDOLW\�
SUREOHPV�LQ�RIILFLDO�VWDWLVWLFV���

�

�

�
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0LQLPXP�VWDQGDUG�

$Q� 5'&� VKRXOG� FOHDUO\� GLVWLQJXLVK� EHWZHHQ� FRPPHQWV� UHODWLQJ� WR� FRQILGHQWLDOLW\�
DQG� WR� TXDOLW\�� ,GHDOO\�� FRPPHQWV� UHODWLQJ� WR� FRQILGHQWLDOLW\� VKRXOG� EH� GHOLYHUHG�
IRUPDOO\��ZKLOH�FRPPHQWV�RQ�TXDOLW\�DUH�E\�D�PRUH�LQIRUPDO�FKDQQHO��IRU�H[DPSOH�
RUDOO\�LQ�SHUVRQ�RU�E\�SKRQH����

�

%HVW�SUDFWLFH��

2QO\�FKHFN�DQ�RXWSXW�IRU�FRQILGHQWLDOLW\��QRW�IRU�TXDOLW\�RU�SRVVLEOH�QHJDWLYH�LPSDFW�
RQ�WKH�16,�LWVHOI��,I�WKHUH�DUH�FRQFHUQV�RYHU�RXWSXW�EHLQJ�XVHG�WR�HPEDUUDVV�DQ�16,��
WKLV�VKRXOG�LGHDOO\�EH�GHDOW�ZLWK�GXULQJ�WKH�DSSOLFDWLRQ�SKDVH��ZKHQ�D�SURMHFW�FDQ�EH�
UHMHFWHG� HQWLUHO\� IRU� WKLV� UHDVRQ� �DV� LV� RXWOLQH� DERYH��� )RU� DGGHG� VHFXULW\�� DQ�16,�
FRXOG� LQFOXGH�D�FODXVH� LQ� WKHLU� DFFHVV�DJUHHPHQW�ZKLFK� UHTXLUHV�XVHUV� WR�DSSURDFK�
WKH�16,�ILUVW�ZKHQ�WKH\�VXVSHFW�HUURUV�RU�TXDOLW\�LVVXHV�LQ�WKH�GDWD�XVHG��

�

���� 2XWSXW�GRFXPHQWDWLRQ�

5HVHDUFKHUV�RIWHQ�SURGXFH�QXPHURXV�RXWSXWV��WR�XQGHUVWDQG�WKH�GDWD��IRU�UHDVRQV�RI�
VWDWLVWLFDO� GDWD� HGLWLQJ� DQG� WR� VSHFLI\�PRGHOV�� �7KHUHIRUH� RYHU� WLPH� WKH� DPRXQW� RI�
RXWSXW�ZKLFK�QHHGV�WR�EH�FKHFNHG�LQFUHDVHV��$V�WKH�PDMRULW\�RI�WKH�UHVHDUFK�SURMHFWV�
H[WHQG� RYHU� VHYHUDO� \HDUV� DQG� V\QWD[HV�PD\� EH� VHQW� LUUHJXODUO\�� FKHFNHUV� QHHG� WR�
IUHTXHQWO\�UHDFTXDLQW�WKHPVHOYHV�ZLWK�WKH�GHWDLOV�RI�LQGLYLGXDO�UHVHDUFK�SURMHFWV���

7KLV� VHFWLRQ� DLPV� WR� RXWOLQH� WKH� LQIRUPDWLRQ� WKDW� UHVHDUFKHUV� VKRXOG� SURYLGH� WR�
HQVXUH� WKDW� WKH�FKHFNHUV�DUH�DEOH� WR�XQGHUVWDQG�DQG�DVVHVV�FRPSOH[�RXWSXW�TXLFNO\�
DQG� HIILFLHQWO\�� 7KH� UHTXLUHPHQWV� IRU� WKH� GRFXPHQWDWLRQ� RI� RXWSXW� VKRXOG� EH�
FRPPXQLFDWHG�ZLWK�UHVHDUFKHUV�DV�SDUW�RI�WKH�DFFHVV�DJUHHPHQW��

�

0LQLPXP�VWDQGDUG�

,Q�RUGHU�WR�PD[LPLVH�WKH�HIILFLHQF\�RI�RXWSXW�FKHFNLQJ��DV�D�PLQLPXP�VWDQGDUG�DOO�
RXWSXW�VKRXOG�LQFOXGH��

•� 7KH�UHVHDUFKHU¶V�QDPH�DQG�LQVWLWXWH��

•� WKH�QDPH��DQG�QXPEHU�ZKHUH�UHOHYDQW��RI�WKH�UHVHDUFK�SURMHFW��

•� WKH�GDWH�RQ�ZKLFK�WKH�V\QWD[�LV�VXEPLWWHG��

•� D�EULHI�GHVFULSWLRQ�RI�WKH�SXUSRVH�RI�WKH�RXWSXW��

•� WKH�GDWD�ILOHV�XVHG��

•� D�GHVFULSWLRQ�RI�RULJLQDO�DQG�VHOI�FRQVWUXFWHG�YDULDEOHV��

•� LQ� WKH� FDVH� RI� VXE� VDPSOHV� WKH� VHOHFWLRQ� FULWHULD� DQG� WKH� VL]H� RI� WKH� VXE�
VDPSOH��

•� ZHLJKWHG�UHVXOWV�DQG�XQZHLJKWHG�IUHTXHQFLHV��
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,I�WKH�RXWSXW�GRHV�QRW�FRUUHVSRQG�WR�WKH�PLQLPXP�VWDQGDUG�WKH�FKHFNHUV�DUH�DGYLVHG�
WR�UHMHFW�WKH�RXWSXW��

�

%HVW�SUDFWLFH�

)RU�EHVW�SUDFWLFH�DQ�RXWSXW�VKRXOG�LQFOXGH�DOO�WKH�LQIRUPDWLRQ�DERYH��DQG«�

•� D�IXOO�UHFRUG��ORJ�ILOH��RI�WKH�DQDO\VLV��

•� D�VHOI�H[SODQDWRU\�GRFXPHQWDWLRQ���DQQRWDWLRQ�RI�WKH�VWHSV�RI�DQDO\VLV��

•� IXOO�ODEHOOLQJ�RI�DOO�YDULDEOHV�DQG�DOO�YDOXH�ODEHOV��

�

���� &KHFNLQJ�HYHU\�RXWSXW�RU�QRW"�

&UHDWLQJ�DQ�HIILFLHQW�RXWSXW�FKHFNLQJ�SURFHVV�PHDQV�EDODQFLQJ�WKH�WLPH�VSHQW�ZLWK�
WKH�ULVN�DYRLGHG��7KH�H[WUHPHV�DUH�REYLRXV�IRU�HYHU\RQH��QR�FKHFNLQJ�OHDGV�WR�ODUJH�
ULVNV�DQG�]HUR�SHUVRQQHO�FRVWV�IRU�FKHFNLQJ��ZKLOH�FKHFNLQJ�HYHU\WKLQJ�UHGXFHV�ULVN��
EXW�JHQHUDWHV�YHU\�KLJK�SHUVRQQHO�FRVWV�IRU�FKHFNLQJ��7KHUH�PD\�EH�VRPH�VLWXDWLRQV�
ZKHUH�WKH�WLPH�VDYHG�E\�FKHFNLQJ�RQO\�D�VDPSOH�RI�DOO�RXWSXWV�RXWZHLJKV�WKH�DGGHG�
ULVN��2EYLRXVO\�� WKHUH� LV�D�EHQHILW� LQ� WKLV� IRU� WKH�UHVHDUFKHUV�DV�ZHOO�� ,W�PHDQV� WKDW�
WKH\�UHFHLYH�PRVW�RI�WKHLU�RXWSXWV�LPPHGLDWHO\��ZLWKRXW�WKH�WLPH�GHOD\�WKDW�ZRXOG�EH�
QHFHVVDU\�IRU�FKHFNLQJ�WKHP��

�

0LQLPXP�VWDQGDUG�

$V�D�PLQLPXP�VWDQGDUG�DOO�RXWSXWV�DUH�FKHFNHG��7KLV�LV�WR�HQVXUH�D�PD[LPXP�GDWD�
VHFXULW\��

�

%HVW�SUDFWLFH�

$V�D�EHVW�SUDFWLFH�DQ�16,�VKRXOG�GHILQH�DQ�RXWSXW�FKHFNLQJ�VWUDWHJ\��$V�SDUW�RI�WKLV�
VWUDWHJ\�WKH�UHODWLYH�ULVN�DQG�XWLOLW\�RI�VXEVDPSOLQJ�RXWSXW�VKRXOG�EH�DVVHVVHG��6RPH�
FRQVLGHUDWLRQV�WR�WDNH�LQWR�DFFRXQW�ZKHQ�GHYHORSLQJ�WKLV�VWUDWHJ\�DUH��

•� 1HZ�UHVHDUFKHUV�VKRXOG�KDYH�DOO�WKHLU�RXWSXWV�FKHFNHG��$IWHU�D�VHW�QXPEHU�RI�
QRQ�GLVFORVLYH� RXWSXWV� KDYH� EHHQ� VXEPLWWHG�� D� UHVHDUFKHU� LV� ODEHOOHG�
µH[SHULHQFHG¶��

•� ,W�PD\�EH�SRVVLEOH�IRU�H[SHULHQFHG�UHVHDUFKHUV�WR�EH�FKHFNHG�UDQGRPO\�DQG�
E\� VXEVDPSOH�� ,I� GLVFORVLYH� RXWSXW� LV� VXEPLWWHG�� WKH� UHVHDUFKHU� ORVHV� WKHLU�
µH[SHULHQFHG¶� VWDWXV� DQG� IDOOV� EDFN� WR� WKH� VLWXDWLRQ� ZKHUH� DOO� KLV� RXWSXW� LV�
FKHFNHG���

•� 2XWSXWV�EDVHG�RQ�VHQVLWLYH�YDULDEOHV�PD\�QRW�EH�VXLWDEOH�IRU�VXEVDPSOLQJ��

�
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���� 1XPEHU�RU�VL]H�RI�RXWSXWV�

7KH� DLP�RI� WKLV� VHFWLRQ� LV� WR� SURYLGH� JXLGHOLQHV� WR� SUHYHQW� WKH�5'&�EHLQJ�EXULHG�
XQGHU�D�SLOH�RI�RXWSXWV��$Q�5'&�ZLOO�W\SLFDOO\�EH�XVHG�E\�QXPHURXV�UHVHDFKHUV�DW�
WKH�VDPH�WLPH�ZKR�DOO�ZDQW�WR�UHFHLYH�WKHLU�FOHDUHG�RXWSXWV�DV�TXLFNO\�DV�SRVVLEOH��
+RZHYHU��RXWSXW�FKHFNLQJ�FDSDFLW\�LV�OLPLWHG��VR�LI�UHVHDUFKHUV�VXEPLW�YHU\�PDQ\�RU�
YHU\� ODUJH� RXWSXWV� WKLV� LQFUHDVHV� FOHDULQJ� WLPHV� IRU� 5'&� XVHUV�� 6R� DQ� LQFHQWLYH�
VKRXOG� EH� EXLOW� LQ� WR� HQVXUH� WKDW� RXWSXWV� DUH� IRFXVHG� DQG� YDOXDEOH� DQG� WKDW� QR�
FKHFNLQJ�FDSDFLW\�LV�ZDVWHG��2XWSXW�FKHFNLQJ�FDSDFLW\�LV�D�UHVRXUFH�WKDW�LV�VKDUHG�E\�
DOO�XVHUV�DQG�VKRXOG�WKHUHIRUH�EH�FODLPHG�LQ�DOO�IDLUQHVV���

�

0LQLPXP�VWDQGDUG�

7KH�5'&� VKRXOG�KDYH� �DQG�PDNH� NQRZQ�� D� SROLF\� WKDW� DOORZV� WKHP� WR� UHMHFW� DQ\�
RXWSXW�RQ� WKH�JURXQGV�RI�YROXPH�RU�TXDQWLW\�RQO\�� LUUHVSHFWLYH�RI� LWV�FRQWHQW��7KLV�
SROLF\�VKRXOG�EH�H[SODLQHG�WR�UHVHDUFKHUV�IURP�WKH�VWDUW���

�

%HVW�SUDFWLFH�

$� FRVW� EDUULHU� �LQ� WLPH� RU� PRQH\�� LV� FUHDWHG� WR� SUHYHQW� PDQ\� RU� ODUJH� RXWSXWV��
3RVVLEOH�VROXWLRQV�LQFOXGH��

•� $OORZLQJ�HDFK�UHVHDUFK�SURMHFW�RQO\�D�OLPLWHG�QXPEHU�RI�IUHH�RXWSXWV��LQ�WKH�
H[WUHPH��]HUR���5HVHDUFKHUV�ZRXOG�WKHQ�SD\�D�IL[HG�IHH��EDVHG�RQ�WKH�DYHUDJH�
WLPH�LW�WDNHV�WR�FOHDU�DQ�RXWSXW��IRU�HDFK�DGGLWLRQDO�RXWSXW��

•� &KDUJLQJ� DQ�KRXUO\� UDWH� IRU� WKH� WLPH� VSHQW� FOHDULQJ� DQ�RXWSXW� WKDW� WDNHV�DQ�
LQRUGLQDWH�DPRXQW�RI�WLPH��IRU�LQVWDQFH�PRUH�WKDW���WLPHV�WKH�DYHUDJH�WLPH�LW�
WDNHV�WR�FOHDU�DQ�RXWSXW��

•� 3ODFLQJ�ODUJH�RXWSXW�DW�WKH�EDFN�RI�WKH�TXHXH��7KLV�PHDQV�WKDW�VPDOOHU�RXWSXWV�
ZLOO�EH�FKHFNHG�ILUVW�HYHQ�ZKHQ�WKH\�ZLOO�EH�VXEPLWWHG�DW�D�ODWHU�SRLQW�LQ�WLPH��
:LWKRXW� VXFK� D� PHDVXUH�� WKH� µFRRSHUDWLYH� UHVHDUFKHUV¶� ZLOO� EH� SXQLVKHG�
EHFDXVH� WKH\� KDYH� WR� ZDLW� ORQJHU� IRU� WKHLU� RXWSXW�� VLQFH� WKH� ODUJH� �DQG�
WKHUHIRUH�WLPH�FRQVXPLQJ��RXWSXW�QHHGV�WR�EH�FOHDUHG�ILUVW��

�

,W�VKRXOG�EH�UHDOLVHG�WKDW�LI�D�ILQDQFLDO�EDUULHU�LV�LPSOHPHQWHG��UHVHDUFKHUV�FRXOG�VWDUW�
EXQGOLQJ�RXWSXWV�WRJHWKHU�WR�IRUP�RQH�ODUJH�RXWSXW��VR�WKH\�ZLOO�RQO\�SD\�D�IHH�RQFH��
6HWWLQJ�D�VHQVLEOH�SULFLQJ�OHYHO��L�H��QRW�WRR�KLJK���FRXOG�JR�D�ORQJ�ZD\�LQ�SUHYHQWLQJ�
WKLV��

�
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����� 2XWSXW�FOHDUDQFH�WLPHV�

0RVW�RUJDQLVDWLRQV�JLYH�JXLGHOLQHV�EXW�GR�QRW�PDNH�D� VWULFW� FRPPLWPHQW� WR�5'&�
XVHUV�RQ�WKH�WLPH�WDNHQ�WR�FKHFN�DQG�UHWXUQ�WKHLU�RXWSXW��([SHULHQFH�VHHPV�WR�VXJJHVW�
WKDW� WKH� PDMRULW\� RI� RXWSXW� FDQ� EH� FOHDUHG� LQ� ILYH� ZRUNLQJ� GD\V�� +RZHYHU�� WKLV�
GHSHQGV�ERWK�RQ�WKH�W\SH�DQG�WKH�VL]H�RI�WKH�UHVXOWV�VXEPLWWHG��DV�ZHOO�DV�5'&�VWDII�
UHVRXUFHV��'HILQLQJ�D� IL[HG� WLPHIUDPH� LQ�ZKLFK� UHVHDUFKHUV�PD\�H[SHFW� WR� UHFHLYH�
FOHDUHG�RXWSXW�PD\�EH�VHHQ�DV�D�SUHVVXUH�RQ�FKHFNHUV��EXW�WKH�DLP�KDV�WR�EH�WR�DYRLG�
XQFHUWDLQW\�DPRQJ�XVHUV�RYHU�KRZ�ORQJ�WKH\�FDQ�H[SHFW�WR�ZDLW�IRU�RXWSXW���

�

0LQLPXP�VWDQGDUG�

3URYLGH�XVHUV�ZLWK�DQ�LQGLFDWLRQ�RI�WKH�DYHUDJH�WLPH�QHHGHG�WR�FKHFN�WKH�RXWSXW�ZLWK�
UHIHUHQFH� WR� WKH� W\SH� DQG� WKH� YROXPH� RI� WKH� VXEPLWWHG� RXWSXW�� ZLWKRXW� PDNLQJ� D�
FRPPLWPHQW�ZKHQ�WKLV�VSHFLILF�RXWSXW�ZLOO�EH�FKHFNHG��

�

%HVW�SUDFWLFH�

5HVSRQVH�WLPHV�VKRXOG�EH�PRQLWRUHG��DQG�H[FHSWLRQV�VKRXOG�EH�GRFXPHQWHG��

$�FRPPLWPHQW�VKRXOG�EH�PDGH�RQ�WKH�PD[LPXP�WLPH�D�XVHU�FDQ�H[SHFW�WR�ZDLW�IRU�D�
UHVSRQVH��HLWKHU�LQ�WKH�IRUP�RI�D�UHOHDVHG�RXWSXW�RU�D�UHTXHVW�IRU�IXUWKHU�LQIRUPDWLRQ��

,W� LV� ZRUWK� QRWLQJ� WKDW� UHVSRQVH� WLPH� FDQ� EH� LQIOXHQFHG� E\� WKH� ZD\� WKH� 5'&� LV�
IXQGHG�� ,I� D� IHH� LV� FKDUJHG� IRU� RXWSXW� FKHFNLQJ�� LW� OLPLWV� WKH� DPRXQW� RI� RXWSXW�
VXEPLWWHG�DQG�PDNHV�WKH�XVHUV�PRUH�DZDUH�RI�ZKDW�WKH\�UHDOO\�QHHG�DV�RXWSXW�EXW��RQ�
WKH�RWKHU�VLGH��LW�SODFHV�DQ�REOLJDWLRQ�RQ�WKH�16,�WR�UHSO\�LQ�D�VSHFLILHG�WLPHIUDPH��

�

����� 1XPEHU�RI�FKHFNHUV�

7KH� DLP� RI� WKLV� JXLGHOLQH� LV� WR� SURWHFW� WKH� 5'&� DJDLQVW� PLVWDNHV� DQG� WR� HQVXUH�
FRQILGHQWLDOLW\� RI� RXWSXWV�� 7KH� JXLGHOLQH� DOVR� HQVXUHV� WKDW� WKH� RXWSXW� FKHFNV� DUH�
FRQVLVWHQW�DFURVV�DOO�FKHFNHUV��

�

0LQLPXP�VWDQGDUG�

$V�D�PLQLPXP�VWDQGDUG�WKH�RXWSXW�VKRXOG�EH�FKHFNHG�E\�RQH�HPSOR\HH��7KH�5'&�
KDV�WR�HQVXUH�WKDW�WKH�RXWSXW�FRUUHVSRQGV�WR�WKH�OHJDO�UXOHV�IRU�FRQILGHQWLDO�GDWD��

�

%HVW�SUDFWLFH�

7KH�EHVW�SUDFWLFH�LV�WKH�µIRXU�H\HV�SULQFLSOH¶��7ZR�RSWLRQV�H[LVW�IRU�LPSOHPHQWLQJ�WKH�
IRXU�H\HV�SULQFLSOH��)LUVW��WKH�WZR�FKHFNHUV�DUH�ERWK�VWDII�PHPEHUV�RI�WKH�5'&�DQG�
VHFRQG�WKH�ILUVW�FKHFN�LV�DFFRPSOLVKHG�E\�RQH�5'&�HPSOR\HH��H[SHUW� LQ�VWDWLVWLFDO�
DQDO\VHV��DQG�WKH�VHFRQG�FKHFN�LV�GRQH�E\�WKH�VXEMHFW�PDWWHU�GHSDUWPHQW��H[SHUW�LQ�
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GDWD��� 7KLV� ODVW� SURFHGXUH� ORZHUV� WKH� ULVN� RI� GLVFORVLYH� RXWSXW� EHLQJ� UHOHDVHG��
EHFDXVH� WKH� WZR� FKHFNHUV� HDFK� EULQJ� WKHLU� RZQ� H[SHUWLVH� DQG� LQ� WKDW� ZD\�
FRPSOHPHQW�HDFK�RWKHU���

�

����� 6NLOO�RI�FKHFNHUV�

5HVHDUFKHUV�RIWHQ�XVH�FRPSOH[�VWDWLVWLFDO�PHWKRGV�IRU�WKHLU�DQDO\VHV��ZKLFK�JHQHUDWH�
D�ZLGH�UDQJH�RI�VWDWLVWLFDO�DQG�HFRQRPHWULF�RXWSXWV��%HFDXVH�RXWSXW�FKHFNLQJ�LV�WLPH�
FRQVXPLQJ� DQG� FRVWO\� LW� LV� YLWDO� IRU� HIILFLHQF\� WKDW� FKHFNHUV� IXOILO� D� PLQLPXP�
VWDQGDUG� RI� VNLOO��7KH�DLP�RI� WKLV� JXLGHOLQH� LV� WR� HQVXUH� WKDW� FKHFNLQJ� LV� DFFXUDWH��
FRQVLVWHQW� DQG� WKDW� FKHFNHUV� GR� QRW� ZDVWH� WLPH� XQGHUVWDQGLQJ� GDWD� DQG� VWDWLVWLFDO�
PHWKRGV��

�

0LQLPXP�VWDQGDUG�

7KH�5'&�KDV�WR�HQVXUH�WKDW�WKH�HPSOR\HHV�IXOILO�WKH�IROORZLQJ�UHTXLUHPHQWV�

•� WKH�WHFKQLFDO�H[SHUWLVH�WR�XQGHUVWDQG�PRVW�RI�WKH�RXWSXW��

•� D�ZRUNLQJ�NQRZOHGJH�RI�WKH�GDWD�KHOG�LQ�WKH�5'&��

•� SHULRGLF�WUDLQLQJ�LQ�QHZ�VWDWLVWLFDO�PHWKRGV�FRPELQHG�ZLWK�UHJXODU�UHYLHZV�

�

%HVW�SUDFWLFH�

,Q�DGGLWLRQ�WR�WKH�UHTXLUHPHQWV�DERYH��IRU�EHVW�SUDFWLFH���

•� DW�OHDVW�RQH�FKHFNHU�VKRXOG�KDYH�DFWLYH�UHVHDUFK�H[SHULHQFH��

•� RXWSXW�FKHFNLQJ�VKRXOG�IRUP�WKH�PDLQ�SDUW��EXW�QRW�DOO�RI�FKHFNHU¶V�MRE��7KLV�
HQDEOHV�5'&V�WR�HPSOR\�TXDOLILHG�VWDII�ZKR�PLJKW�RWKHUZLVH�EH�XQLQWHUHVWHG�
LQ�D�MRE�WKDW�FRQVLVWHG�RQO\�RI�FKHFNLQJ�RWKHU�SHRSOH¶V�ZRUN��

•� 7R�IDFLOLWDWH�WKH�WUDLQLQJ�DQG�UHYLHZ�SURFHVV�PHQWLRQHG�DERYH��D�FRS\�RI�DOO�
RXWSXWV�DQG�GLVFXVVLRQV�UHODWLQJ�WR�WKRVH�RXWSXWV�VKRXOG�EH�DUFKLYHG���
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�

��� 5HVHDUFKHU�WUDLQLQJ�

7UDLQLQJ�IRU�5'&�XVHUV��XVH�RI�WKH�IDFLOLW\��OHJDO�DVSHFWV��GLVFORVXUH�FRQWURO��HWF���LV�
ZLGHO\�FRQVLGHUHG�D�JRRG�SUDFWLFH��8VXDOO\��D�IDFH�WR�IDFH�FRQWDFW�LV�XVHG�WR�WUDLQ�WKH�
XVHUV��DQG�WKLV�KHOSV�LQ�EXLOGLQJ�WUXVW�DQG�LQFUHDVH�VHFXULW\�

0LQLPXP�VWDQGDUG�

)RU� WKH� PLQLPXP� VWDQGDUG� IDFH� WR� IDFH� WUDLQLQJ� LV� QRW� QHFHVVDU\�� KRZHYHU�
GRFXPHQWDWLRQ�VKRXOG�EH�SURYLGHG�FRYHULQJ��

•� WKH�UHVHDUFKHU¶V�OHJDO�UHVSRQVLELOLWLHV�

•� LQVWUXFWLRQV�RQ�KRZ�WR�XVH�WKH�IDFLOLW\�

•� GLVFORVXUH�FRQWURO�SULQFLSOHV�WR�HQVXUH�UHVHDUFKHU�XQGHUVWDQG�WKH�LVVXHV�

�

%HVW�SUDFWLFH�

)RU� EHVW� SUDFWLFH� D� VWDQGDUG� IDFH�WR�IDFH� WUDLQLQJ� PRGXOH� VKRXOG� EH� GHYHORSHG�
FRYHULQJ� WKH� LVVXHV� RXWOLQHG� DERYH�� ,W� PD\� EH� GHVLJQHG� IRU� JURXS� RU� LQGLYLGXDO�
SUHVHQWDWLRQ��EXW�WKH�FULWHULD�IRU�VXFK�D�PRGXOH�ZRXOG�EH�WKDW��

•� LW�VKRXOG�JLYH�UHVHDUFKHUV�EDVLF�WRROV�WR�XVH�WKH�IDFLOLW\�ZLWKRXW�DVVXPLQJ�WKDW�
WKH\�UHDG�WKH�GRFXPHQWDWLRQ�

•� LW� FDQ� EH� GHOLYHUHG� E\� PRUH� WKDQ� RQH� SHUVRQ� ZLWKRXW� VLJQLILFDQW� ORVV� RI�
FRQVLVWHQF\�

�
�

7UDLQLQJ�WRSLFV�

6LQFH� WKH� RUJDQLVDWLRQDO� DQG� SURFHGXUDO� DVSHFWV� RI� UXQQLQJ� DQ� 5'&� DUH� FRXQWU\�
VSHFLILF��WKHVH�JXLGHOLQHV�RXWOLQH�WKH�WRSLFV�WKDW�VKRXOG�EH�LQFOXGHG�LQ�EHVW�SUDFWLFH�
UHVHDUFKHU� WUDLQLQJ�� 7KH� H[DFW� IRUPDW� RI� D� WUDLQLQJ� FRXUVH� FDQ� EH� WDLORUHG� WR� D�
FRXQWU\¶V�QHHGV��

3DUW����3URFHVV�
•� /HJDO�DQG�HWKLFDO�EDFNJURXQG�

R� /DZV�DQG�UHJXODWLRQV�JRYHUQLQJ�5'&�

R� &RGH�RI�HWKLFV�

•� 7KH�5HVHDUFK�'DWD�&HQWUH��5'&���UROH�DQG�SXUSRVH�

R� 16,�KDV�D�GXW\�WR�VXSSRUW�UHVHDUFK�

R� FRQFHUQV�DERXW�FRQILGHQWLDOLW\�ULVNV�
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•� 5'&�VHFXULW\�PRGHO��SULQFLSOHV�

R� YDOLG�VWDWLVWLFDO�SXUSRVH�� � ���VDIH�SURMHFWV�

R� WUXVWHG�UHVHDUFKHUV� � � ��VDIH�SHRSOH�

R� DQRQ\PLVDWLRQ�RI�GDWD� � � ��VDIH�GDWD�

R� WHFKQLFDO�FRQWUROV�DURXQG�GDWD�� � ��VDIH�VHWWLQJV�

R� GLVFORVXUH�FRQWURO�RI�UHVXOWV� � ��VDIH�RXWSXWV�

⇒�VDIH�XVH�

•� :KR�FDQ�DFFHVV�WKH�5'&�

•� 5'&�XVH���

R� GLDJUDP�RI�LQWHUDFWLRQV��XVHU�GDWD�VWDII�RXWSXW���IRU�H[DPSOH�

�

�

•� :KDW�XVHUV�FDQQRW�GR��

R� DWWHPSWLQJ� WR� UHPRYH� GDWD� �LQFOXGLQJ� ZULWLQJ� GRZQ� GDWD� IURP� WKH�
VFUHHQ���

R� DWWHPSWLQJ�WR�LGHQWLI\�LQGLYLGXDOV��KRXVHKROGV��RU�ILUPV�

R� XVLQJ�GDWD�ZKLFK�WKH\�DUH�QRW�DOORZHG�WR�

R� XVLQJ�GDWD�IRU�DQ\WKLQJ�RWKHU�WKDQ�WKH�SURSRVHG�SURMHFW�

•� 3HQDOWLHV�DQG�GLVFLSOLQDU\�DFWLRQV��

R� ,Q�YLRODWLRQ�RI�ODZV�

R� ,Q�YLRODWLRQ�RI�5'&�UXOHV���DJUHHPHQW�

•� 5'&�+RXVH�UXOHV�

R� ERRNLQJ�

R� FKDUJHV�DQG�SD\PHQW�

/RJV�LQ�WR�VHUYHU�

�

5HVHDUFKHU�

'DWD�

ZRUN�DUHD�

5'&�

,QSXW� 2XWSXW�

8SORDG�ILOHV�IRU�

'RZQORDG�UHVXOWV�WR�

5'&�VWDII�

(PDLO�EDFN�

(PDLO�LQ�
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R� XVHU¶V� EHKDYLRXU� �NHHS� ZRUNVSDFH� FOHDQ�� GR� QRW� PLVXVH�
UHVRXUFHV�«��

R� RXWSXW�GHVFULSWLRQ�

R� RXWSXW�UHOHDVLQJ�

•� $SSO\LQJ�IRU�DFFHVV���

R� 5HVHDUFK� SURMHFW� GHVFULSWLRQ� �LQFOXGLQJ� SUHOLPLQDU\� RXWSXW�
GHVFULSWLRQ��

R� 'HWDLOV�RI�SHRSOH�DSSO\LQJ�IRU�DFFHVV�

R� /HJDO�DJUHHPHQW�ZLWK�WKH�LQVWLWXWLRQ�DQG�WKH�UHVHDUFKHU�

R� +RZ�WR�VXEPLW�DSSOLFDWLRQV���WLPH�IUDPH��

•� 5ROH�RI�WKH�5'&�WHDP�

�

�

3DUW����'LVFORVXUH�FRQWURO�
•� *HQHUDO�SULQFLSOH�RI�GLVFORVXUH�FRQWURO�

R� ILQGLQJ�RXW�FRQILGHQWLDO�LQIRUPDWLRQ�

R� DVVRFLDWLQJ�WKDW�LQIRUPDWLRQ�ZLWK�LWV�VRXUFH�

•� .H\�FRQFHSWV�

R� 7ZR�DSSURDFKHV��UXOHV�RI�WKXPE�DQG�SULQFLSOHV�EDVHG�

R� 6DIH�XQVDIH�FODVVHV�RI�RXWSXW�

R� 3ULPDU\�GLVFORVXUH�

R� 6HFRQGDU\�GLVFORVXUH�

•� 5XOHV��

R� 5XOHV�RI�WKXPE�IRU�HDFK�FODVV�RI�RXWSXW��ZLWK�H[DPSOHV��

R� ([WUD�DWWHQWLRQ�RQ�WDEXODU�RXWSXW�

�� 3ULPDU\�VHFRQGDU\�GLVFORVXUH�

R� 5HFRPPHQGDWLRQV�DQG�KLQWV�IRU�VDIHU�RXWSXW�

•� 3UDFWLFDOLWLHV�RI�GLVFORVXUH�FRQWURO�DW�5'&�

R� ([SHFWDWLRQV�RQ�FOHDULQJ�WLPHV�

R� 2XWSXW�GHVFULSWLRQ�

R� 1XPEHU�DQG�VL]H�RI�RXWSXWV��

�
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$QQH[����([DPSOHV�RI�GLVFODLPHUV�

�

5HVHDUFKHUV� DUH� UHTXLUHG� WR� LQFOXGH� D� GLVFODLPHU� LQ� DOO� SXEOLFDWLRQV�� SDSHUV��
SUHVHQWDWLRQV�HWF�WKDW�DUH��SDUWO\��EDVHG�RQ�UHVHDUFK�SHUIRUPHG�DW�WKH�5HVHDUFK�'DWD�
&HQWHU�� 7KH� H[DFW� ZRUGLQJ� RI� WKH� GLVFODLPHU� FDQ� EH� FRXQWU\�VSHFLILF� EXW� WKH�
GLVFODLPHU�VKRXOG�FRQWDLQ�WKH�IROORZLQJ�HOHPHQWV���

•� 'DWD�IURP�WKH�16,�KDV�EHHQ�XVHG�LQ�WKH�UHVHDUFK�

•� 7KH�SUHVHQWHG�UHVXOWV�DUH�WKH�VROH�UHVSRQVLELOLW\�RI�WKH�DXWKRU��

•� 7KH�SUHVHQWHG�UHVXOWV�GR�QRW�UHSUHVHQW�RIILFLDO�YLHZV�RI�WKH�16,�QRU�FRQVWLWXWH�
RIILFLDO�VWDWLVWLFV��

�

([DPSOHV�RI�WKH�H[DFW�ZRUGLQJ�LQ�D�IHZ�FRXQWULHV�DUH�LQFOXGHG�EHORZ��

�

8.�

7KLV� ZRUN� FRQWDLQV� VWDWLVWLFDO� GDWD� IURP� 216� ZKLFK� LV� &URZQ� FRS\ULJKW� DQG�
UHSURGXFHG�ZLWK�WKH�SHUPLVVLRQ�RI�WKH�FRQWUROOHU�RI�+062�DQG�4XHHQ
V�3ULQWHU�IRU�
6FRWODQG�� 7KH� XVH� RI� WKH� 216� VWDWLVWLFDO� GDWD� LQ� WKLV� ZRUN� GRHV� QRW� LPSO\� WKH�
HQGRUVHPHQW�RI�WKH�216�LQ�UHODWLRQ�WR�WKH�LQWHUSUHWDWLRQ�RU�DQDO\VLV�RI�WKH�VWDWLVWLFDO�
GDWD��7KLV�ZRUN� XVHV� UHVHDUFK� GDWDVHWV�ZKLFK�PD\� QRW� H[DFWO\� UHSURGXFH�1DWLRQDO�
6WDWLVWLFV�DJJUHJDWHV���

�

,WDO\�

7KH�GDWD�XVHG�LQ�WKH�SUHVHQW�ZRUN�VWHP�IURP�WKH�,WDOLDQ�1DWLRQDO�6WDWLVWLFDO�,QVWLWXWH�
�,VWDW�� ±� VXUYH\� [[[[�� 'DWD� KDV� EHHQ� SURFHVVHG� DW� ,VWDW� 5HVHDUFK� 'DWD� &HQWUH�
�/DERUDWRULR�$'(/(���

5HVXOWV� VKRZQ� DUH� DQG� UHPDLQ� HQWLUHO\� UHVSRQVLELOLW\� RI� WKH� DXWKRU�� WKH\� QHLWKHU�
UHSUHVHQW�,VWDW�YLHZV�QRU�FRQVWLWXWH�RIILFLDO�VWDWLVWLFV��
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$QQH[����2XWSXW�GHVFULSWLRQ�

�

(DFK�RXWSXW�VKRXOG�EH�GHVFULEHG�E\�WKH�UHVHDUFKHU��7KLV�GHVFULSWLRQ�VKRXOG�FRQWDLQ�
DW�OHDVW�WKH�IROORZLQJ�LWHPV��

•� 5HVHDUFKHU¶V�QDPH�

•� 7KH�GDWH�RQ�ZKLFK�WKH�RXWSXW�LV�VXEPLWWHG�

•� 7KH�UHVHDUFK�SURMHFW�WKDW�WKH�RXWSXW�EHORQJV�WR�

•� %ULHI�GHVFULSWLRQ�RI�WKH�SXUSRVH�RI�WKH�RXWSXW�

•� 7KH�GDWDILOHV�XVHG�

�

7KH�IROORZLQJ�LWHPV�FRXOG�EH�DGGHG�LI�QHHG�EH��

•� $Q\� UHODWLRQ� WR�HDUOLHU�RXWSXWV� �IRU� LQVWDQFH�� LI� LW� LV� D� VPDOO� DGDSWDWLRQ�RI�D�
SUHYLRXV�RXWSXW��

•� 1DPH�DQG�ORFDWLRQ�RI�WKH�RXWSXWILOH�

•� (PDLO�DGGUHVV�WR�VHQW�WKH�RXWSXW�WR�DIWHU�FOHDULQJ�LW�

•� 7KH�FRPSDQ\�WKDW�WKH�UHVHDUFKHU�ZRUNV�IRU�

�

�

'HPDQGV�RQ�WKH�RXWSXW�LWVHOI�

•� )XOO�ODEHOOLQJ�RI�DOO�YDULDEOHV��LQFOXGLQJ�VHOI�FRQVWUXFWHG�RQHV��

•� $� GHVFULSWLRQ� RI� VHOI� FRQVWUXFWHG� YDULDEOHV� �VSHFLI\LQJ� WKH� DQDO\WLFDO�
WUDQVIRUPDWLRQ�RU�UHFRGLQJ�DSSOLHG��

•� 8VH� RI� VXEVDPSOHV�VXESRSXODWLRQ�� VSHFLI\� WKH� VHOHFWLRQ� FULWHULD� DQG� VL]H� RI�
WKH�VXEVDPSOH�VXESRSXODWLRQ�

•� 8VH�RI�ZHLJKWV��VKRZ�ZHLJKWHG�DQG�XQZHLJKWHG�UHVXOWV�

•� )RU�PDJQLWXGH�WDEOHV��UHSRUW�WKH�FRUUHVSRQGLQJ�IUHTXHQF\�WDEOH��

•� )RU�JUDSKV��UHSRUW�WKH�XQGHUO\LQJ�GDWD��RU�EHWWHU�\HW��MXVW�WKH�XQGHUO\LQJ�GDWD�
ZLWKRXW�WKH�JUDSK��

•� )RU�LQGLFHV��UHSRUW�WKH�IRUPXOD�DQG�HDFK�VLQJOH�IDFWRU�FRPSRVLQJ�WKH�LQGH[�

•� 1R�KLGGHQ� LWHPV� �IRU� LQVWDQFH�KLGGHQ�FROXPQV� LQ�H[FHO��KLGGHQ�GDWD�EHKLQG�
DQ�H[FHO�JUDSK��KLGGHQ�WDEOHV�LQ�$FFHVV�HWF��

•� $QDO\WLFDO�UHVXOWV�VHSDUDWHG�IURP�GHVFULSWLYH�WDEOHV�

�

�
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$QQH[����*ORVVDU\�

�PRVW�GHILQLWLRQV�ZHUH�WDNHQ�IURP�KWWS���QHRQ�YE�FEV�QO�FDVF��

16,� 1DWLRQDO�6WDWLVWLFDO�,QVWLWXWH�

0LFURGDWD� $�PLFURGDWDVHW�FRQVLVWV�RI�D�VHW�RI�UHFRUGV�FRQWDLQLQJ�
LQIRUPDWLRQ�RQ�LQGLYLGXDO�UHVSRQGHQWV�RU�RQ�HFRQRPLF�
HQWLWLHV�

5HVHDUFK�'DWD�&HQWHU� $�FRPPRQ�WHUP�IRU�WKH�SDUW�RI�DQ�RUJDQLVDWLRQ�WKDW�LV�
UHVSRQVLEOH�IRU�SURYLGLQJ�DFFHVV�WR�WKHLU�PLFURGDWD�IRU�
UHVHDUFK�SXUSRVHV���

2Q�6LWH� $�IDFLOLW\�WKDW�KDV�EHHQ�HVWDEOLVKHG�RQ�WKH�SUHPLVHV�RI�DQ�
16,��,W�LV�D�SODFH�ZKHUH�H[WHUQDO�UHVHDUFKHUV�FDQ�EH�
SHUPLWWHG�DFFHVV�WR�SRWHQWLDOO\�GLVFORVLYH�GDWD�XQGHU�
FRQWUDFWXDO�DJUHHPHQWV�ZKLFK�FRYHU�WKH�PDLQWHQDQFH�RI�
FRQILGHQWLDOLW\��DQG�ZKLFK�SODFH�VWULFW�FRQWUROV�RQ�WKH�XVHV�
WR�ZKLFK�WKH�GDWD�FDQ�EH�SXW��7KH�RQ�VLWH�IDFLOLW\�FDQ�EH�
VHHQ�DV�D�
�VDIH�VHWWLQJ
�LQ�ZKLFK�FRQILGHQWLDO�GDWD�FDQ�EH�
DQDO\VHG��7KH�RQ�VLWH�IDFLOLW\�LWVHOI�ZRXOG�FRQVLVW�RI�D�
VHFXUH�KHUPHWLF�ZRUNLQJ�DQG�GDWD�VWRUDJH�HQYLURQPHQW�LQ�
ZKLFK�WKH�FRQILGHQWLDOLW\�RI�WKH�GDWD�IRU�UHVHDUFK�FDQ�EH�
HQVXUHG��%RWK�WKH�SK\VLFDO�DQG�WKH�,7�DVSHFWV�RI�VHFXULW\�
ZRXOG�EH�FRQVLGHUHG�KHUH��7KH�RQ�VLWH�IDFLOLW\�DOVR�LQFOXGHV�
DGPLQLVWUDWLYH�DQG�VXSSRUW�IDFLOLWLHV�WR�H[WHUQDO�XVHUV��DQG�
HQVXUHV�WKDW�WKH�DJUHHG�FRQGLWLRQV�IRU�DFFHVV�WR�WKH�GDWD�
ZHUH�FRPSOLHG�ZLWK��

5HPRWH�$FFHVV� $�IDFLOLW\�YHU\�VLPLODU�WR�2Q�6LWH��7KH�RQO\�GLIIHUHQFH�LV�LQ�
WKH�DFFHVV�LWVHOI��)RU�2Q�6LWH��XVHUV�KDYH�WR�FRPH�WR�WKH�
SUHPLVHV�RI�WKH�16,��ZKLOH�IRU�5HPRWH�$FFHVV��UHVHDUFKHUV�
FDQ�DFFHVV�WKH�IDFLOLW\�RYHU�D�VHFXUH�LQWHUQHW�FRQQHFWLRQ��
6RPHWLPHV�WRNHQV�RU�ELRPHWULF�GHYLFHV�DUH�XVHG�IRU�DGGHG�
VHFXULW\�ZKHQ�ORJJLQJ�RQ���

5HPRWH�([HFXWLRQ� 6XEPLWWLQJ�VFULSWV�IRU�H[HFXWLRQ�RQ�PLFURGDWD�VWRUHG�ZLWKLQ�
DQ�LQVWLWXWH¶V�SURWHFWHG�QHWZRUN��7KH�VXEPLWWHU�ZULWHV�WKH�
VFULSWV�XVLQJ�WKH�PHWDGDWD�RI�WKH�RULJLQDO�PLFURGDWD�ILOH�RU�
ZLWK�WKH�XVH�RI�D�GXPP\�GDWDVHW�ZLWK�WKH�VDPH�VWUXFWXUH�DV�
WKH�RULJLQDO�PLFURGDWD�ILOH��5HVXOWV�RI�WKH�VFULSW�DUH�FKHFNHG�
DJDLQVW�GLVFORVXUH��

2XWSXW�FKHFNLQJ� 7KH�SURFHVV�ZKHUH�UHVHDUFK�UHVXOWV��WDEOHV��PRGHOV��
HVWLPDWLRQV�HWF��WKDW�UHVHDUFKHUV�KDYH�FUHDWHG�DQG�ZDQW�WR�
WDNH�RXW�RI�WKH�FRQWUROOHG�HQYLURQPHQW�RI�WKH�5'&�DUH�
FKHFNHG�IRU�SRVVLEOH�GLVFORVXUH��2QO\�ZKHQ�IRXQG�QRQ�
GLVFORVLYH��WKH\�DUH�WKHQ�VHQW�WR�WKH�UHVHDUFKHUV��
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'LVFORVXUH� 'LVFORVXUH�UHODWHV�WR�WKH�LQDSSURSULDWH�DWWULEXWLRQ�RI�
LQIRUPDWLRQ�WR�D�GDWD�VXEMHFW��ZKHWKHU�DQ�LQGLYLGXDO�RU�DQ�
RUJDQLVDWLRQ��'LVFORVXUH�KDV�WZR�FRPSRQHQWV��
LGHQWLILFDWLRQ�DQG�DWWULEXWLRQ���
,GHQWLILFDWLRQ��,GHQWLILFDWLRQ�LV�WKH�DVVRFLDWLRQ�RI�D�
SDUWLFXODU�UHFRUG�ZLWKLQ�D�VHW�RI�GDWD�ZLWK�D�SDUWLFXODU�
SRSXODWLRQ�XQLW��
$WWULEXWLRQ��$WWULEXWLRQ�LV�WKH�DVVRFLDWLRQ�RU�GLVDVVRFLDWLRQ�
RI�D�SDUWLFXODU�DWWULEXWH�ZLWK�D�SDUWLFXODU�SRSXODWLRQ�XQLW��

6WDWLVWLFDO� GLVFORVXUH�
FRQWURO��6'&��

6WDWLVWLFDO�'LVFORVXUH�&RQWURO�WHFKQLTXHV�FDQ�EH�GHILQHG�DV�
WKH�VHW�RI�PHWKRGV�WR�UHGXFH�WKH�ULVN�RI�GLVFORVLQJ�
LQIRUPDWLRQ�RQ�LQGLYLGXDOV��EXVLQHVVHV�RU�RWKHU�
RUJDQLVDWLRQV��6XFK�PHWKRGV�DUH�RQO\�UHODWHG�WR�WKH�
GLVVHPLQDWLRQ�VWHS�DQG�DUH�XVXDOO\�EDVHG�RQ�UHVWULFWLQJ�WKH�
DPRXQW�RI�RU�PRGLI\LQJ�WKH�GDWD�UHOHDVHG��

7KUHVKROG�UXOH� 8VXDOO\��ZLWK�WKH�WKUHVKROG�UXOH��D�FHOO�LQ�D�IUHTXHQF\�RU�
PDJQLWXGH�WDEOH�LV�GHILQHG�WR�EH�VHQVLWLYH�LI�WKH�QXPEHU�RI�
FRQWULEXWRUV�WR�WKH�FHOO�LV�OHVV�WKDQ�VRPH�VSHFLILHG�QXPEHU��
:KHQ�WKUHVKROGV�DUH�QRW�UHVSHFWHG��DQ�DJHQF\�PD\�
UHVWUXFWXUH�WDEOHV�DQG�FRPELQH�FDWHJRULHV�RU�XVH�FHOO�
VXSSUHVVLRQ��URXQGLQJ�RU�WKH�FRQILGHQWLDOLW\�HGLW��RU�SURYLGH�
RWKHU�DGGLWLRQDO�SURWHFWLRQ�LQ�RUGHU�WR�VDWLVI\�WKH�UXOH��7KH�
WKUHVKROG�UXOH�FDQ�EH�VHW�RQ�ZHLJKWHG�RU�XQZHLJKWHG�FHOO�
FRXQWV��

*URXS�GLVFORVXUH� *URXS�GLVFORVXUH�LV�WKH�VLWXDWLRQ�ZKHUH�VRPH�YDULDEOHV�LQ�D�
WDEOH��XVXDOO\�VSDQQLQJ�YDULDEOHV��GHILQH�D�JURXS�RI�XQLWV�
DQG�RWKHU�YDULDEOHV�LQ�WKH�WDEOH�GLYXOJH�LQIRUPDWLRQ�WKDW�LV�
YDOLG�IRU�HDFK�PHPEHU�RI�WKH�JURXS��(YHQ�WKRXJK�QR�
LQGLYLGXDO�XQLW�FDQ�EH�UHFRJQL]HG��FRQILGHQWLDOLW\�LV�
EUHDFKHG�EHFDXVH�WKH�LQIRUPDWLRQ�LV�YDOLG�IRU�HDFK�PHPEHU�
RI�WKH�JURXS�DQG�WKH�JURXS�DV�VXFK�LV�UHFRJQL]DEOH�

�
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