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&UHDWLRQ�RI� WKH�:HE�%DVHG�8QLYHUVLW\�RI�&KLFDJR�0RQRJHQLF�'LDEHWHV�
5HJLVWU\��8VLQJ�7HFKQRORJ\� WR�)DFLOLWDWH�/RQJLWXGLQDO�6WXG\�RI� �

5DUH�6XEW\SHV�RI�'LDEHWHV

6LUL�$WPD�:��*UHHOH\��0�'���3K�'������5RFKHOOH�1��1D\ORU��0�'����/LQGVD\�6��&RRN��%�$����
6XVDQ�(��7XFNHU��%�$����5HEHFFD�%��/LSWRQ��3K�'����DQG�/RXLV�+��3KLOLSVRQ��0�'���3K�'����

$XWKRU� $IÀOLDWLRQV�� �'HSDUWPHQW� RI� 3HGLDWULFV�� 6HFWLRQ� RI� $GXOW� DQG� 3HGLDWULF� (QGRFULQRORJ\�� 'LDEHWHV� DQG� 0HWDEROLVP�� 7KH� 8QLYHUVLW\� RI� &KLFDJR��
&KLFDJR�� ,OOLQRLV�� DQG� �'HSDUWPHQW� RI� 0HGLFLQH�� 6HFWLRQ� RI� $GXOW� DQG� 3HGLDWULF� (QGRFULQRORJ\�� 'LDEHWHV� DQG� 0HWDEROLVP�� 7KH� 8QLYHUVLW\� RI� &KLFDJR��
&KLFDJR�� ,OOLQRLV
$EEUHYLDWLRQV�� �+,3$$��+HDOWK� ,QVXUDQFH�3RUWDELOLW\� DQG�$FFRXQWDELOLW\�$FW�� �L%L�� ,QLWLDWLYH� LQ�%LRPHGLFDO� ,QIRUPDWLFV�� �,5%�� LQVWLWXWLRQDO� UHYLHZ�
ERDUG�� �02'<��PDWXULW\�RQVHW�GLDEHWHV�RI� WKH�\RXQJ�� �5('&DS��5HVHDUFK�(OHFWURQLF�'DWD�&DSWXUH�� �66/��VHFXUH�VRFNHWV� OD\HU

.H\ZRUGV��GLDEHWHV� UHJLVWU\�� �PRQRJHQLF�GLDEHWHV��QHRQDWDO�GLDEHWHV

&RUUHVSRQGLQJ�$XWKRU�� 6LUL� $WPD�:��*UHHOH\��0�'��� 3K�'��� ,QVWUXFWRU� RI� 3HGLDWULFV� DQG�0HGLFLQH�� 6HFWLRQ� RI� $GXOW� DQG� 3HGLDWULF� (QGRFULQRORJ\��
'LDEHWHV� DQG� 0HWDEROLVP�� 7KH� 8QLYHUVLW\� RI� &KLFDJR�� ����� 6RXWK� 0DU\ODQG� $YH��� 0&������ &KLFDJR�� ,/� ������� HPDLO� DGGUHVV� VJUHHOH\#SHGV�EVG�
XFKLFDJR�HGX

� -RXUQDO�RI�'LDEHWHV�6FLHQFH�DQG�7HFKQRORJ\
�9ROXPH���� ,VVXH���� -XO\�����
���'LDEHWHV�7HFKQRORJ\�6RFLHW\

$EVWUDFW
%DFNJURXQG�
0RQRJHQLF� GLDEHWHV� LV� D� JURXS� RI� GLVRUGHUV� FDXVHG� E\� PXWDWLRQV� LQ� DQ\� RQH� RI� D� QXPEHU� RI� JHQHV�� $OWKRXJK� D�
PRQRJHQLF� GLDJQRVLV³HVWLPDWHG� WR� UHSUHVHQW� DV�PXFK� DV� ��� RI� DOO� GLDEHWHV� SDWLHQWV³FDQ� KDYH� D� WUDQVIRUPDWLRQDO�
LPSDFW� RQ� WUHDWPHQW�� WKH�PDMRULW\� RI� PRQRJHQLF� FDVHV� UHPDLQ� XQLGHQWLÀHG� DQG� OLWWOH� LV� NQRZQ� DERXW� WKHLU� QDWXUDO�
KLVWRU\��:H� WKXV� FUHDWHG� WKH�ÀUVW�8QLWHG� 6WDWHV�0RQRJHQLF�'LDEHWHV�5HJLVWU\� �KWWS���ZZZ�NRYOHUGLDEHWHVFHQWHU�RUJ�
UHJLVWU\��� IRU� LQGLYLGXDOV� ZLWK� HLWKHU� QHRQDWDO� GLDEHWHV� GLDJQRVHG� EHIRUH� �� \HDU� RI� DJH� RU� ZLWK� D� SKHQRW\SH�
VXJJHVWLYH�RI�PDWXULW\�RQVHW�GLDEHWHV�RI� WKH�\RXQJ�

0HWKRGV�
,QFOXVLRQ� FULWHULD� DQG� FRQVHQW� GRFXPHQWV� DUH� YLHZDEOH� RQ� RXU�:HE� VLWH�� ZKLFK� DOORZV� VHFXUH� FROOHFWLRQ� RI� FRQWDFW�
LQIRUPDWLRQ� WR� IDFLOLWDWH� WHOHSKRQH� FRQVHQW� DQG� HQUROOPHQW�� 5HOHYDQW� PHGLFDO�� IDPLO\�� DQG� KLVWRULFDO� GDWD� DUH�
FROOHFWHG� ORQJLWXGLQDOO\� IURP�D�YDULHW\�RI� VRXUFHV�DQG�VWRUHG� LQ�RXU�:HE�DFFHVVLEOH�VHFXUH�GDWDEDVH�

5HVXOWV�
:H� KDYH� HQUROOHG� ZHOO� RYHU� ���� VXEMHFWV� LQ� WKH� UHJLVWU\� VR� IDU�� ZLWK� VWHDG\� UHFUXLWPHQW� RI� WKRVH� GLDJQRVHG� XQGHU��
�� \HDU� RI� DJH� DQG� LQFUHDVLQJ� HQUROOPHQW� RI� WKRVH� GLDJQRVHG� ODWHU� LQ� OLIH�� ,QLWLDOO\�� SDUWLFLSDQWV� ZHUH� PRVWO\�
VHOI�UHIHUUHG� EXW� DUH� LQFUHDVLQJO\� EHLQJ� UHIHUUHG� E\� WKHLU� SK\VLFLDQV�� &RPSUHKHQVLYH� VXUYH\� DQG� PHGLFDO� UHFRUGV��
GDWD� DUH� FROOHFWHG� DW� HQUROOPHQW�� ZLWK� RQJRLQJ� FROOHFWLRQ� RI� ORQJLWXGLQDO� GDWD�� $VVRFLDWHG� SULYDWH� )DFHERRN��
DQG�HPDLO�GLVFXVVLRQ�JURXSV� WKDW�ZH�HVWDEOLVKHG�KDYH�DOUHDG\� IRVWHUHG�DFWLYH�SDUWLFLSDWLRQ�

&RQFOXVLRQV�
2XU�HDUO\�VXFFHVV�ZLWK�WKH�0RQRJHQLF�'LDEHWHV�5HJLVWU\�GHPRQVWUDWHV� WKH�HIIHFWLYHQHVV�RI� ORZ�FRVW�:HE�EDVHG�WRROV��
LQFOXGLQJ� VXUYH\V�� WKH� 5HVHDUFK� (OHFWURQLF� 'DWD� &DSWXUH� GDWDEDVH� SURJUDP�� DQG� GLVFXVVLRQ� JURXSV�� IRU� HIÀFLHQW�
HQUROOPHQW�DQG�VXSSRUW�RI� UDUH�SDWLHQWV��DQG�FROOHFWLRQ�DQG�PDLQWHQDQFH�RI� WKHLU�GDWD�

-�'LDEHWHV�6FL�7HFKQRO������������������
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,QWURGXFWLRQ

7KH� VWXG\� RI� UDUH� GLVHDVHV� FDQ� EH� JUHDWO\� OLPLWHG� E\�
WKH� DELOLW\� WR� UHFUXLW� VXIÀFLHQW� SDWLHQWV� WKURXJK� D� FHQWHU�
DW� D� VLQJOH� JHRJUDSKLF� ORFDWLRQ�� )RU� VWXGLHV� QRW� SULPDULO\�
EDVHG� RQ� DQ� LQYHVWLJDWLRQDO� LQWHUYHQWLRQ�� KRZHYHU��
GHWDLOHG� LQIRUPDWLRQ� DQG� HYHQ� UHVHDUFK� VDPSOHV� PD\�
EH� FROOHFWHG� HYHQ� LQ� WKH� DEVHQFH� RI� GLUHFW� IDFH�WR�IDFH�
SDWLHQW� FRQWDFW�� ,Q� WKLV� UHJDUG�� LQFUHDVLQJ� IDPLOLDULW\��
FRPIRUW�� DQG� DFFHVVLELOLW\� WR� WKH� ,QWHUQHW� E\� SHRSOH� IURP�
DOO� ZDONV� RI� OLIH�� LQFOXGLQJ� HPDLO�� :HE� EURZVLQJ�� DV� ZHOO�
DV� LQFUHDVLQJ� XVH� RI� VRFLDO� QHWZRUNLQJ� VLWHV�� PDNHV� WKH�
SURVSHFW� RI� UHFUXLWLQJ� DQG� FROOHFWLQJ� YDOXDEOH� UHVHDUFK�
LQIRUPDWLRQ� D� PXFK� OHVV� GDXQWLQJ� SURVSHFW� WKDQ� LQ��
WKH�SDVW�

0RQRJHQLF� GLDEHWHV� PHOOLWXV� LV� D� JURXS� RI� GLVRUGHUV�
WKDW� FROOHFWLYHO\� PD\� UHSUHVHQW� DV� PXFK� DV� �²��� RI� DOO��
GLDEHWHV� FDVHV���� DQG� LV� FDXVHG� E\�PXWDWLRQV� LQ� DQ\� RQH� RI�
D�QXPEHU�RI�JHQHV�RU�E\�DOWHUDWLRQ�RI�D�VLQJOH�FKURPRVRPDO�
ORFXV����� 7KH�PRVW� FRPPRQ� IRUPV� DUH� FKDUDFWHUL]HG� E\� WKH�
PDWXULW\�RQVHW� GLDEHWHV� RI� WKH� \RXQJ� �02'<�� SKHQRW\SH��
DXWRVRPDO� GRPLQDQWO\� LQKHULWHG� GLDEHWHV� ZLWK� RQVHW� DW� D�
\RXQJ� DJH� �PRVW� RIWHQ� EHIRUH� ��� \HDUV� RI� DJH��� W\SLFDOO\�
ODFNLQJ� IHDWXUHV� RI� W\SH� �� �H�J��� DXWRDQWLERGLHV�� VHYHUH�
GLDEHWLF� NHWRDFLGRVLV�� DQG�RU� GLVHDVH� WKDW� LV� GLIÀFXOW� WR�
FRQWURO� DQG� UHTXLUHV� FRPSOHWH� UHSODFHPHQW� GRVHV� RI�
LQVXOLQ�� RU� W\SH� �� �H�J��� REHVLW\� DQG�RU� HYLGHQFH� RI� LQVXOLQ�
UHVLVWDQFH�� GLDEHWHV����� 1HRQDWDO� GLDEHWHV� RFFXUV� LQ�
DSSUR[LPDWHO\���LQ���������OLYH�ELUWKV�����$OWKRXJK�LW� LV�PRUH�
UDUH�� FDVHV� ZLWK� D� SRVVLEOH� PRQRJHQLF� HWLRORJ\� DUH� FOHDUO\�
LGHQWLÀHG� E\� WKHLU� YHU\� HDUO\� DJH� RI� RQVHW� RI� GLVHDVH��
HVSHFLDOO\� ZKHQ� GLDEHWHV� LV� GLDJQRVHG� EHIRUH� �� PRQWKV� RI�
DJH�� 2WKHU� H[FHVVLYHO\� UDUH� V\QGURPLF� IRUPV� DUH� XVXDOO\�
UHFHVVLYH� DQG� FKDUDFWHUL]HG� E\� H[WUD�SDQFUHDWLF� IHDWXUHV��

$OWKRXJK� XQFRYHULQJ� VXFK� D� JHQHWLF� GLDJQRVLV� FDQ� KDYH�
KXJH� UDPLÀFDWLRQV� RQ� WUHDWPHQW�� XQGHUVWDQGLQJ�RI� SRVVLEOH�
DVVRFLDWHG� IHDWXUHV�� DQG� JHQHWLF� FRXQVHOLQJ� RI� IDPLO\�
PHPEHUV�� WKH� PDMRULW\� RI� FDVHV� UHPDLQ� XQLGHQWLÀHG� DQG�
WKHUH� LV� OLPLWHG� LQIRUPDWLRQ� UHJDUGLQJ� WKH� ORQJ�WHUP�
WUHDWPHQW� RXWFRPHV� DQG� QDWXUDO� KLVWRU\� RI� WKHVH� IRUPV��
RI�GLDEHWHV�

$V�D� UHVXOW�RI�ZLGH�SXEOLFLW\� VWDUWLQJ� LQ�������ZLWK� WKH� FDUH�
RI� RQH� RI� WKH� ÀUVW� SDWLHQWV� LQ� WKH�8QLWHG� 6WDWHV� IRXQG� WR�
KDYH� D� .&1-��� PXWDWLRQ� DOORZLQJ� IRU� VZLWFKLQJ� IURP�
LQVXOLQ� WUHDWPHQW� WR� RUDO� VXOIRQ\OXUHD� WKHUDS\�� PDQ\�
RWKHU� SDWLHQWV� DQG� FOLQLFLDQV� EHJDQ� FRQWDFWLQJ� XV� WR�
HQUROO� LQ� RXU� JHQHWLF� VWXGLHV� RI� GLDEHWHV���²��� :H� WKXV�
FUHDWHG� WKH� ÀUVW� 8�6�� 0RQRJHQLF� 'LDEHWHV� 5HJLVWU\� WR�

IDFLOLWDWH� UHFUXLWPHQW� RI� DSSURSULDWH� SDWLHQWV� DQG� WR� JDWKHU�
ORQJLWXGLQDO� LQIRUPDWLRQ� WR� EHWWHU� XQGHUVWDQG� DQG� WUHDW�
WKHVH� W\SHV� RI� GLDEHWHV�� ,Q� ������ ZH� EHJDQ� UHFUXLWLQJ�
WR� WKH� 1HRQDWDO� 'LDEHWHV� 5HJLVWU\� DQ\RQH� GLDJQRVHG�
ZLWK� GLDEHWHV� EHIRUH� �� \HDU� RI� DJH� DQG� VXEVHTXHQWO\�
H[SDQGHG� WR� UHFUXLW� WKRVH� GLDJQRVHG� ZLWK� GLDEHWHV� DW�
DQ\� DJH�� LI� VXVSHFWHG� RU� NQRZQ� WR� KDYH� DQ� XQGHUO\LQJ�
PRQRJHQLF� FDXVH�� 2XU� RYHUDOO� JRDOV� DUH� WR� HVWLPDWH�
LQFLGHQFH� DQG� SUHYDOHQFH� RI� WKHVH� GLVRUGHUV�� FODULI\�
JHQRW\SH�SKHQRW\SH� UHODWLRQVKLSV�� EHWWHU� XQGHUVWDQG�
DVVRFLDWHG� IHDWXUHV� DQG� QDWXUDO� KLVWRU\� RI� WKH� YDULRXV�
FDXVHV�� HVWDEOLVK� WUHDWPHQW� JXLGHOLQHV�� DV� ZHOO� DV� WR�
UDLVH� DZDUHQHVV� DPRQJ� FOLQLFLDQV� DQG� SURYLGH� VXSSRUW�
IRU� FOLQLFLDQV�� IDPLOLHV�� DQG� SDWLHQWV� GHDOLQJ� ZLWK� WKHVH�
GLVRUGHUV�� ,Q� WKLV� DUWLFOH�� ZH� GHVFULEH� RXU� H[SHULHQFH� VR�
IDU� ZLWK� WKH� XVH� RI� UHDGLO\� DYDLODEOH�� ORZ�FRVW� :HE�EDVHG�
WRROV� WR� FROOHFW� D�ZLGH� UDQJH�RI� ORQJLWXGLQDO�GDWD�RQ� UDUH�
SDWLHQWV� IURP�GLYHUVH�JHRJUDSKLF� ORFDWLRQV�

0HWKRGV
2YHUYLHZ�RI�:HE�6LWH�DQG�5HFUXLWPHQW
2XU� :HE� VLWH� LQWHUIDFH� �KWWS���ZZZ�NRYOHUGLDEHWHVFHQWHU�RUJ�
UHJLVWU\��� LV� SDUW� RI� WKH� .RYOHU� 'LDEHWHV� &HQWHU� DW� WKH�
8QLYHUVLW\� RI� &KLFDJR�� ZKLFK� LV� FRPSRVHG� RI� LQWHJUDWHG�
:HE�EDVHG� DSSOLFDWLRQV� VXSSRUWHG� E\� D� FHQWUDOL]HG�
0\64/� GDWDEDVH� EDFN� HQG�� 7KH� SXEOLF� SDJHV� DOORZ� IRU�
XQUHVWULFWHG�YLHZLQJ�RI�RXU�LQFOXVLRQ�FULWHULD�DQG�FRQVHQW�
GRFXPHQWV�� ZLWK� D� VHFXUH� UHJLVWUDWLRQ� IRUP� DOORZLQJ�
IRU� FROOHFWLRQ� RI� FRQWDFW� LQIRUPDWLRQ� WR� IDFLOLWDWH� VXEMHFW�
WHOHSKRQH� FRQVHQW� DQG� HQUROOPHQW� �VHH� VFKHPDWLF� LQ�
)LJXUH� ���� 7KH� IURQW�HQG� HQJLQH� WKDW� LV� FXUUHQWO\�XWLOL]HG�
DV� WKH� LQWHUIDFH� EHWZHHQ� DSSURYHG� UHJLVWU\� VWDII� XVHUV�
DQG� WKH� GDWDEDVH� EDFN� HQG� LV� WKH� 5HVHDUFK� (OHFWURQLF� 'DWD�
&DSWXUH� �5('&DS�� SURJUDP�� ZKLFK� SURYLGHV� DQ� LQWHUIDFH�
DOORZLQJ� IRU� DOO� GDWD� FUHDWLRQ�� UHWULHYDO�� XSGDWHV�� DQG�
GHOHWLRQ�� 5('&DS� ZDV� FUHDWHG� DW� 9DQGHUELOW� 8QLYHUVLW\�
WR� VXSSRUW� GDWD� FDSWXUH� IRU� UHVHDUFK� VWXGLHV��� DQG� LV� QRZ�
DYDLODEOH� DW� QR� FRVW� WR� SDUWLFLSDWLQJ� &RQVRUWLXP� PHPEHUV�
VXSSRUWHG� E\� WKH� 1DWLRQDO� ,QVWLWXWHV� RI� +HDOWK� &OLQLFDO�
DQG� 7UDQVODWLRQDO� 6FLHQFH� $ZDUGV� SURJUDP�� VXFK� DV�
RXU� ,QVWLWXWH� IRU� 7UDQVODWLRQDO� 0HGLFLQH� VXSSRUWLQJ� WKH�
,QLWLDWLYH� LQ� %LRPHGLFDO� ,QIRUPDWLFV� �L%L�� DW� WKH� 8QLYHUVLW\�
RI� &KLFDJR� WKDW� KRVWV� RXU� 5('&DS� GDWDEDVH� DQG� UHODWHG�
.RYOHU�'LDEHWHV�&HQWHU�:HE�VLWHV�

3K\VLFLDQV� ZKR� OHDUQ� DERXW� WKH� UHJLVWU\� DUH� DVNHG� WR�
HQFRXUDJH�SRWHQWLDO�SDWLHQW�SDUWLFLSDQWV�WR�DFFHVV�WKH�:HE��
VLWH� GLUHFWO\� �RU� DOWHUQDWLYHO\�PD\� SURYLGH� RXU� WHOHSKRQH�
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FRQWDFW� LQIRUPDWLRQ� WR� DQ\RQH� ZLWKRXW� UHOLDEOH� ,QWHUQHW�
DFFHVV��� $IWHU� EHLQJ� JLYHQ� WKH� RSSRUWXQLW\� WR� UHYLHZ�
LQFOXVLRQ� FULWHULD� DQG� FRQVHQW� IRUPV� DYDLODEOH� IRU� YLHZLQJ��
RU� GRZQORDGLQJ� RQ� WKH� :HE� VLWH�� WKH� SURVSHFWLYH� UHVHDUFK�
VXEMHFW� RU� SDUHQW�JXDUGLDQ� PD\� WKHQ� HQWHU� KLV�KHU� FRQWDFW�
LQIRUPDWLRQ�� DV� ZHOO� DV� WKDW� RI� KLV�KHU� SK\VLFLDQ�GLDEHWHV�
SURYLGHU�� GLUHFWO\� LQWR� WKH� VHFXUH� :HE� VLWH� IRUP�� ,QLWLDOO\��
WKLV� FRQWDFW� LQIRUPDWLRQ� ZDV� WKHQ� VHQW� E\� HQFU\SWHG�
HPDLO� WR�EH�GHFU\SWHG�RQ� UHJLVWU\� FRPSXWHUV�RQWR�ZKLFK�
WKH� GH�HQFU\SWLRQ� NH\� KDG� EHHQ� LQVWDOOHG� �RSHQ�VRXUFH��
*QX� 3ULYDF\� *XDUG� HQFU\SWLRQ� HQJLQH� Y������ XVLQJ� IUHH�
VRIWZDUH� :LQGRZV� 3ULYDF\� 7RROV��� 7KH� :HE� IRUP� LV� QRZ�
EHLQJ� DGDSWHG� WR� XWLOL]H� D� 5('&DS�SURYLGHG� DSSOLFDWLRQ�
SURJUDPPLQJ� LQWHUIDFH� WR� DOORZ� VXEMHFW�VXEPLWWHG� LQIRUPD�
WLRQ� WR� EH� GXPSHG� GLUHFWO\� LQWR� WKH� 0\64/� FHQWUDOL]HG�
5('&DS� GDWDEDVH� EDFN� HQG� DV� D� WHPSRUDU\� UHFRUG���
8SRQ� FRQVHQW�� WKH� UHFRUG� LV� FRQYHUWHG� WR� D� SHUPDQHQW�
VXEMHFW� UHFRUG� RU� RWKHUZLVH� GHOHWHG� LI� WKH� SURVSHFWLYH�
SDUWLFLSDQW� IDLOHG� WR� PHHW� LQFOXVLRQ� FULWHULD� RU� GHFLGHG�
QRW� WR�HQUROO� LQ�RXU�VWXGLHV�

&RQVHQW
7KH� LQVWLWXWLRQDO� UHYLHZ� ERDUG� �,5%�� RI� WKH� 8QLYHUVLW\�
RI� &KLFDJR� KDV� DSSURYHG� DOO� VWXGLHV�� ZLWK� DSSURYHG�
UHJLVWU\� FRQVHQW� IRUPV� IUHHO\� DYDLODEOH� RQ� RXU� :HE� VLWH�
WR� YLHZ�� GRZQORDG�� DQG� SULQW�� (DFK� :HE� VLWH� UHJLVWUDQW�
LV� VXEVHTXHQWO\� FRQWDFWHG� E\� UHJLVWU\� VWDII� WR� DUUDQJH�
IRU� WHOHSKRQH� FRQVHQW� DQG� UHYLHZ� RI� LQFOXVLRQ� FULWHULD��
7KRVH� ZLWKRXW� ,QWHUQHW� DFFHVV� ZKR� FRQWDFWHG� XV� GLUHFWO\�
PD\� EH� SURYLGHG� ZLWK� WKH� FRQVHQW� IRUPV� WKURXJK� WKHLU�
SK\VLFLDQ� RU� E\� PDLO�� 7KRVH� ZKR� DJUHH� WR� SDUWLFLSDWH�
DUH� WKHQ� DVNHG� WR� VLJQ� WKH� IRUPV� DQG� PDLO� WKHP� EDFN� WR�
EH� VLJQHG� E\� UHJLVWU\� VWDII�� $OO� FRQVHQW� IRUPV� DUH� WKHQ�
VFDQQHG� DQG� XSORDGHG� WR� WKH� 5('&DS� GDWDEDVH�� DQG� D�
FRS\� LV� PDLOHG� EDFN� WR� HDFK� SDUWLFLSDQW�� *LYHQ� WKDW� WKH��
SURSRVHG� UHVHDUFK� LQYROYHV� QR� JUHDWHU� WKDQ� PLQLPDO�
ULVN� WR� VXEMHFWV�� SDUWLFLSDWLRQ� RI� FKLOGUHQ� UHTXLUHV� WKH�
ZULWWHQ� LQIRUPHG� FRQVHQW� RI� RQH� SDUHQW�� ZLWK� DVVHQW� EHLQJ�
UHTXHVWHG� IURP� FKLOGUHQ� DJHG� �� \HDUV� RU� ROGHU�� %HFDXVH�ZH�
SURSRVH� WR� NHHS� WKH� FROOHFWHG� GDWD� LQGHÀQLWHO\�� RQFH� DQ\�
VXEMHFW� WXUQV� ��� \HDUV� RI� DJH�� UHDVRQDEOH� HIIRUW� LV� PDGH��
WR�FRQWDFW� WKH�VXEMHFW� WR�REWDLQ� LQIRUPHG�ZULWWHQ�FRQVHQW�

'DWD�&ROOHFWLRQ�DQG�6XUYH\V
)ROORZLQJ� FRQVHQW�� SDWLHQW�SDUHQW� SDUWLFLSDQWV� DUH� VHQW�
HPDLOV� ZLWK� D� VHFXUH� VRFNHWV� OD\HU� �66/��HQFU\SWHG� OLQN�
WR� VXUYH\V� FUHDWHG� WKURXJK� 6XUYH\0RQNH\�FRP�� ZKHUH�
GH�LGHQWLÀHG� GDWD� PD\� EH� VWRUHG� RQ� VHFXUH� VHUYHUV� DQG�
GRZQORDGHG� ZLWK� 66/� HQFU\SWLRQ� WR� UHJLVWU\� FRPSXWHUV�
IRU� DQDO\VLV�� %HFDXVH� QDPHV� DQG� FRQWDFW� LQIRUPDWLRQ�
ZHUH� SUHYLRXVO\� FROOHFWHG�� WKH� VXUYH\V� GR� QRW� DVN� IRU� VXFK�

SURWHFWHG� KHDOWK� LQIRUPDWLRQ�� $W� DQ\� SRLQW�� SDUWLFLSDQWV�
PD\� HOHFW� WR� FRPPXQLFDWH� GLUHFWO\� ZLWK� UHJLVWU\� VWDII�
WKURXJK� HPDLO� RU� E\� SKRQH�� DQG� UHJLVWU\� VWDII� PD\� DOVR�
FRQWDFW� SDUWLFLSDQWV� WR� FODULI\� GDWD� HOHPHQWV� DQG� HQVXUH�
FRPSOHWHQHVV� RI� GDWD�� )RU� SDWLHQWV�IDPLOLHV� ZKR� SUHIHU�
QRQ�,QWHUQHW� LQWHUDFWLRQV�� VXUYH\V� PD\� EH� FRPSOHWHG�
ZLWK� UHJLVWU\� VWDII� E\� WHOHSKRQH�� $OO� VXUYH\V� DUH� QRZ�
EHLQJ� DGDSWHG� WR�XWLOL]H� WKH�5('&DS� 6XUYH\� WRRO��ZKLFK�
ZLOO� VRRQ� DOORZ� IRU� VXUYH\� DQVZHUV� WR� EH� OLQNHG� GLUHFWO\��
WR�H[LVWLQJ�GDWDEDVHV�

7KH� LQLWLDO� VXUYH\� FROOHFWV� D� ZLGH� UDQJH� RI� LQIRUPDWLRQ�
�7DEOH� ����ZKLOH� LQWHUYDO� VXUYH\V� FROOHFWHG� DW� OHDVW� DQQXDOO\�

)LJXUH� ��� 2YHUYLHZ� RI� HQUROOPHQW� DQG� GDWD� FROOHFWLRQ� IRU� WKH� 8�6��
0RQRJHQLF� 'LDEHWHV� 5HJLVWU\� DW� WKH� 8QLYHUVLW\� RI� &KLFDJR� .RYOHU�
'LDEHWHV� &HQWHU� �KWWS���.RYOHU'LDEHWHV&HQWHU�RUJ�5HJLVWU\��� '0�� GLDEHWHV�
PHOOLWXV��&5&��&OLQLFDO�5HVHDUFK�&HQWHU�
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ZLOO� DOORZ� IRU� EULHI� XSGDWHV� RI� UHOHYDQW� LQIRUPDWLRQ��
2ULJLQDO� PHGLFDO� UHFRUGV� DUH� DOVR� FROOHFWHG� ZKHQHYHU�
SRVVLEOH��ZLWK�PHGLFDO� UHFRUG� UHOHDVH� IRUPV� EHLQJ� DYDLODEOH�
RQ� WKH� :HE� VLWH� DQG� FROOHFWHG� GXULQJ� WKH� FRQVHQW� SURFHVV�
IRU� WKLV� SXUSRVH�� .H\� GDWD� HOHPHQWV� PD\� EH� FRQÀUPHG�
E\� LQLWLDO� GLDEHWHV� GLDJQRVLV� KRVSLWDO� UHFRUGV�� DQG� LQ�
DGGLWLRQ�� SK\VLFLDQV� PD\� DOVR� EH� FRQWDFWHG�� ZKHWKHU� RU�
QRW� WKH\� UHIHUUHG� WKH� SDWLHQW� WR� WKH� UHJLVWU\�� 2QJRLQJ�
FOLQLF� UHFRUGV�� ODERUDWRU\� RU� UDGLRORJ\� UHVXOWV�� ORFDO� QHXUR��
GHYHORSPHQWDO� DVVHVVPHQWV�� RU� RWKHU� UHOHYDQW� LQIRUPDWLRQ�
PD\� EH� VXEPLWWHG� E\� SK\VLFLDQV�� SDWLHQWV�� RU� WKHLU� IDPLOLHV�
RU� UHTXHVWHG� GLUHFWO\� LQ� D� PDQQHU� FRPSOLDQW� ZLWK�
7KH� +HDOWK� ,QVXUDQFH� 3RUWDELOLW\� DQG� $FFRXQWDELOLW\� $FW�
�+,3$$�� RI� ������ 4XDOLW\�RI�OLIH� LQIRUPDWLRQ�� DGDSWHG�
IURP� YDOLGDWHG� PHDVXUHV�� LV� DOVR� JDWKHUHG���� $Q� RYHUYLHZ�
RI� WKH�GDWD�HOHPHQWV�FROOHFWHG� LV�SURYLGHG� LQ�7DEOH���

,QWHUQHW�'LVFXVVLRQ�*URXSV
3DUWLFLSDQWV� DUH� LQYLWHG� WR� MRLQ� JHQHWLF�VXEW\SH�VSHFLÀF� RU�
JHQHUDO� UHJLVWU\� :HE�EDVHG� GLVFXVVLRQ� JURXSV�� ZKLFK� DUH�
RSHQ� RQO\� WR� FRQVHQWHG� SDUWLFLSDQWV� DQG� PRGHUDWHG� E\�
UHJLVWU\� VWDII�� ,Q� RUGHU� WR� SDUWLFLSDWH�� SDUHQWV�JXDUGLDQV�
RU� FKLOGUHQ� ZKR� DUH� ��²��� \HDUV� RI� DJH� PXVW� ÀUVW� KDYH�
FRPSOHWHG� WKH� FRQVHQW� SURFHVV� IRU� WKH� PDLQ� VWXG\� DQG�
DUH� WKHQ� DVNHG� WR� UHYLHZ� DQG� VLJQ� D� VHSDUDWH� GLVFXVVLRQ�
JURXS� FRQVHQW� IRUP�� 3K\VLFLDQV�GLDEHWHV� SURYLGHUV� WUHDWLQJ�
FRQVHQWHG� SDWLHQW� SDUWLFLSDQWV� PD\� DOVR� FKRRVH� WR� FRQVHQW�
WR� WKHLU� RZQ� SDUWLFLSDWLRQ� LQ� WKH� GLVFXVVLRQ� JURXSV� E\�
VLJQLQJ�D�VHSDUDWH�FRQVHQW� IRUP�

7KH� JURXSV� DUH� QRW� JXLGHG� E\� UHJLVWU\� VWDII�� EXW� UDWKHU�
SURYLGH� D� IRUXP� IRU� GLVFXVVLRQ� RI� YDULRXV� DVSHFWV� UHODWHG�
WR� WKH� VXEW\SHV� RI� PRQRJHQLF� DQG�RU� QHRQDWDO� GLDEHWHV�
IRU� WKRVH� ZLWK� WKHVH� UDUH� FRQGLWLRQV� RU� WKRVH� WUHDWLQJ�
WKHP�� 0RGHUDWRUV� RI� WKH� GLVFXVVLRQ� JURXSV� DWWHPSW� WR�
SURYLGH� FODULÀFDWLRQ� RI� ZKDW� LV� NQRZQ� RU� XQNQRZQ�
UHJDUGLQJ� WKH� GLVRUGHUV� DQG� WKHLU� WUHDWPHQW� DQG� SURYLGH�
HGLWRULDO� FODULÀFDWLRQV� LI� DQ\� PLVOHDGLQJ� RU� LQDFFXUDWH�
LQIRUPDWLRQ� LV� SRVWHG�� 3DUWLFLSDQWV� DUH� DOZD\V� VWURQJO\�
HQFRXUDJHG� WR� GLVFXVV� DQ\� SRVVLEOH� PRGLÀFDWLRQV� WR�
WKHLU� WUHDWPHQW� UHJLPHQ� ZLWK� WKHLU� SK\VLFLDQ�SURYLGHU�
EHIRUH� PDNLQJ� DQ\� FKDQJHV�� 3DWLHQW�SDUHQW� SDUWLFLSDQWV�
DUH� ZDUQHG� RI� WKH� ULVN� RI� ORVV� RI� FRQÀGHQWLDOLW\��
SDUWLFXODUO\� LI� WKH\� FKRRVH� WR� VKDUH� LGHQWLI\LQJ� LQIRUPDWLRQ���
3K\VLFLDQV�GLDEHWHV� SURYLGHUV� DUH� UHPLQGHG� WR� DGKHUH�
WR� +,3$$� JXLGHOLQHV�� 3DUWLFLSDQWV� DUH� LQIRUPHG� WKDW�
WKH� LQYHVWLJDWRUV�PD\� FKRRVH� WR� SXEOLVK� ÀQGLQJV� UHODWHG�
WR� WKH� GLVFXVVLRQ� JURXSV�� H�J��� E\� TXRWLQJ� IURP� WKH�
GLVFXVVLRQ�� ,Q� VXFK� LQVWDQFHV�� HYHU\� HIIRUW� LV� PDGH� WR�
SURWHFW� WKH�FRQÀGHQWLDOLW\�RI�SDUWLFLSDQWV�

7DEOH���
2YHUYLHZ�RI�'DWD�(OHPHQWV�&ROOHFWHG� LQ� WKH�
0RQRJHQLF�'LDEHWHV�5HJLVWU\
���/PZ[VY`�VM�KPHIL[LZ�KPHNUVZPZ� �PUP[PHS� JVSSLJ[PVU�VUS`��WYPVYP[`� MVY�

]LYPÄJH[PVU�I`�VYPNPUHS�TLKPJHS� YLJVYK�

+H[L�VM�IPY[O�KH[L�VM�KPHNUVZPZ�[YHUZPLU[�WLYTHULU[�VUNVPUN
*PYJ\TZ[HUJLZ�Z`TW[VTZ�KVJ[VY�OVZWP[HS�H[�KPHNUVZPZ
+L[HPSZ�VM�HU`�H\[VHU[PIVK`�VY�*�WLW[PKL� [LZ[PUN�L]LY�KVUL�
*SPUPJHS�SHIVYH[VY`�JOHYHJ[LYPZ[PJZ�H[�KPHNUVZPZ� �OLTVNSVIPU�(�J��
NS\JVZL�W/�IPJHYIVUH[L� SL]LSZ��

���6[OLY�TLKPJHS�OPZ[VY`� �PUP[PHS� JVSSLJ[PVU��^P[O�\WKH[LZ� [OYV\NO�
PU[LY]HS� Z\Y]L`�

9HJL�L[OUPJP[`�WVZZPISL�JVUZHUN\PUP[`
)PY[O�^LPNO[�SLUN[O�NLZ[H[PVUHS�HNL�
6[OLY�WVZZPIS`�HZZVJPH[LK�WYVISLTZ� �^P[O�UHYYH[P]L�KL[HPS�!�
WVVY�^LPNO[�NHPU�VY�NYV^[O�JVUJLYUZ"�KL]LSVWTLU[HS�KLSH`"�
ZWLLJO�WYVISLTZ"� SLHYUPUN�KPZVYKLYZ�VY�KPMÄJ\S[PLZ"�OLHYPUN�VY�
]PZ\HS�WYVISLTZ"�ZLPa\YLZ�VY�UL\YVSVNPJHS�WYVISLTZ"�VILZP[ �̀�
V]LY^LPNO[�� YHWPK��VY�HIUVYTHS�^LPNO[�NHPU"�LHYS`�VY� SH[L�
W\ILY[`"�JVUJLYUZ�HIV\[�OLHY[� M\UJ[PVU"�OPNO�ISVVK�WYLZZ\YL"�
OPNO�JOVSLZ[LYVS"� RPKUL`�HIUVYTHSP[PLZ"� SP]LY�WYVISLTZ"�
UL\YVWH[OPLZ"�H\[VPTT\UL�KPZLHZL"�HULTPH"�HIUVYTHSP[`�
VM� [OL�WHUJYLHZ"� [O`YVPK�WYVISLTZ"�THJYVNSVZZPH"�\TIPSPJHS�
OLYUPH"� YLJ\YYLU[� PUMLJ[PVUZ"�V[OLY�TLKPJHS�WYVISLTZ� �^P[O�
KLZJYPW[PVU�

-HTPS`�OPZ[VY`�VM�KPHIL[LZ�WYLKPHIL[LZ�V[OLY�TLKPJHS�WYVISLTZ

���*VTWYLOLUZP]L�OPZ[VY`�VM�NLUL[PJ� [LZ[PUN

(SS�JVTTLYJPHS�IHZLK�NLUL[PJ� [LZ[PUN� YLWVY[Z�JVSSLJ[LK�
+H[H� MYVT� YLZLHYJO� [LZ[PUN�HSZV�JVSSLJ[LK�� PUJS\KPUN�]HYPHU[Z�VM�
\UJLY[HPU�ZPNUPÄJHUJL�

;YHJRPUN�VM�ZHTWSL�Z[VYHNL��X\HSP[ �̀� HUK� YLZ\S[Z� MYVT�
JVSSHIVYH[VYZ�

���*\YYLU[� [YLH[TLU[� �PUP[PHS� HUK� YLWLH[� PU[LY]HS�JVSSLJ[PVU�

*\YYLU[�^LPNO[�OLPNO[�OLTVNSVIPU�(�J
/`WVNS`JLTPH�OPZ[VY �̀� PUJS\KPUN� MYLX\LUJ`�ZL]LYP[`�KLZJYPW[PVU
+PHIL[PJ�RL[VHJPKVZPZ�OPZ[VY`�
+L[HPSZ�VM�J\YYLU[�VY�WYL]PV\Z� PUZ\SPU� YLNPTLU�HUK�VY�HU`�V[OLY�
[YLH[TLU[Z�� PUJS\KPUN�Z\SMVU`S\YLHZ

*\YYLU[�WYVISLTZ�WVZZPIS`� YLSH[LK� [V�Z\SMVU`S\YLHZ!�KPHYYOLH�
\WZL[�Z[VTHJO�]VTP[PUN"�^LPNO[� SVZZ�VY�WVVY�^LPNO[�NHPU"�
HIUVYTHS�VY� YHWPK�^LPNO[�NHPU��V]LY^LPNO[�VY�VILZP[`"�
`LSSV^PUN�VM� [OL� [LL[O"�HU`� [`WL�VM� YHZO"� SV^LYPUN�VM�^OP[L�
ISVVK�JLSS�VY�V[OLY�JLSS� JV\U[Z"�LSL]H[PVU�VM� SP]LY�LUa`TLZ"�
PZJOLTPJ�OLHY[�KPZLHZL�HUNPUH�OLHY[�HYYO`[OTPH"�RPKUL`�VY�
LSLJ[YVS`[L�WYVISLTZ"�V[OLY�WYVISLTZ� �^P[O�KLZJYPW[PVU�

���,SL]LU�X\LZ[PVUZ�VU�KPHIL[LZ�ZWLJPÄJ�X\HSP[`�VM� SPML� �PUP[PHS� HUK�
PU[LY]HS� Z\Y]L`�

,Q� DGGLWLRQ� WR� D� SULYDWH� )DFHERRN� GLVFXVVLRQ� JURXS� IRU�
DOO� SDUWLFLSDQWV� LQ� WKH� 1HRQDWDO� 'LDEHWHV� 5HJLVWU\��
SDUWLFLSDQWV�PD\� FKRRVH� WR� MRLQ� YDULRXV� VXEW\SH�VSHFLÀF�
HPDLO� GLVWULEXWLRQ� OLVWV� KRVWHG� WKURXJK� WKH� 8QLYHUVLW\� RI�
&KLFDJR�� H�J��� VXEMHFWV� ZKRVH� GLDEHWHV� LV� WUHDWDEOH� ZLWK�
JO\EXULGH� LQVWHDG� RI� LQVXOLQ�� VXEMHFWV�ZLWK� WUDQVLHQW� QHR�
QDWDO� GLDEHWHV�� RU� VXEMHFWV� ZLWK� LQVXOLQ� JHQH� PXWDWLRQV��
7KH� OLVW� PHFKDQLVP� HQVXUHV� WKDW� DOO� SDUWLFLSDQWV� UHFHLYH�
DOO�HPDLOV�EXW�DOVR�SURWHFWV� WKH�FRQÀGHQWLDOLW\�RI�VXEMHFWV�
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ZKR� PD\� QRW� ZLVK� WR� SDUWLFLSDWH� DFWLYHO\�� 3DUWLFLSDQWV�
DUH� UHPLQGHG� WKDW� WKHLU� HPDLO� DGGUHVV� ZLOO� EH� YLVLEOH�
ZKHQHYHU� WKH\� FKRRVH� WR� HPDLO� WKH� JURXS� DQG� WKDW� WKH\�
VKRXOG� EH� FDUHIXO� WR� VKDUH� RQO\� WKH� LQIRUPDWLRQ� WKDW� WKH\�
DUH� FRPIRUWDEOH� GLVFXVVLQJ� ZLWK� RWKHUV�� 6XEMHFWV� PD\�
XQVXEVFULEH�DW�DQ\� WLPH�

1HXURGHYHORSPHQWDO�$VVHVVPHQW
$Q�RSWLRQDO�DGGLWLRQDO� VHJPHQW�RI� WKH�1HRQDWDO�'LDEHWHV�
5HJLVWU\� LQYROYHV� VFUHHQLQJ� DVVHVVPHQW� RI� QHXUR�
GHYHORSPHQW�� EHKDYLRU� DQG� VOHHS�� WKURXJK� FROOHFWLRQ� RI�
DJH�DSSURSULDWH� YDOLGDWHG� VXUYH\� LQVWUXPHQWV� E\� VWXG\�
VWDII� RYHU� WKH� WHOHSKRQH�� WKURXJK�PDLOLQJV�� RU� LQ� SHUVRQ�
ZKHQHYHU�SRVVLEOH�

5('&DS�'DWDEDVH
:KLOH� RXU� UHJLVWU\� GDWD� ZHUH� RULJLQDOO\� PDLQWDLQHG� XVLQJ�
VWDQGDUG� VSUHDGVKHHW� VRIWZDUH�� ZH� VXEVHTXHQWO\� WUDQV�
IHUUHG� DOO� GDWD� WR� WKH� VHFXUH�� :HE�EDVHG� 5('&DS� DSSOL�
FDWLRQ�� 7KH� PXOWLSOH� IRUPV� LQ� RXU� 5('&DS� GDWDEDVH� DUH�
WDLORUHG� WR� RXU� LQWHU�UHODWHG� UHVHDUFK� VWXGLHV�� IDFLOLWDWLQJ�
RUJDQL]HG�� YDOLGDWHG� GDWD� FROOHFWLRQ� ZLWK� DXGLW� WUDLOV��
7KH�RQOLQH�HGLWRU�KDV�DOORZHG�RXU�IRUPV�WR�EH�FRPSOHWHO\�
FXVWRPL]HG� WR� FROOHFW� VSHFLÀF� GHWDLOHG� GDWD� HOHPHQWV�
UHJDUGLQJ� GLDEHWHV� GLDJQRVLV� DQG� PHGLFDO� KLVWRU\�� IDPLO\�
KLVWRU\��DV�ZHOO�DV� LQWHUYDO�PHGLFDO�KLVWRU\� WR�EH�FROOHFWHG�
ORQJLWXGLQDOO\� XVLQJ� 5('&DS� 6XUYH\�� &RQVHQW� WR� RXU�
PXOWLSOH� UHODWHG� VWXGLHV� LV� ORJJHG� IRU� HDFK� VXEMHFW� ZLWK�
XSORDGLQJ� RI� DOO� VFDQQHG� FRQVHQW� IRUPV� DV� ZHOO� DV� DQ\�
PHGLFDO� UHFRUGV�� DQG� RWKHU� IRUPV� DOORZ� IRU� VDPSOH�
LQYHQWRU\� DQG� WUDFNLQJ� DV� ZHOO� DV� FDSWXUH� RI� GHWDLOHG�
VHTXHQFLQJ� DQG� UHODWHG� UHVHDUFK� WHVWLQJ� LQIRUPDWLRQ��
5('&DS� DOVR� XQLÀHV� UHFRUGV� DQG� HQDEOHV� DOO� UHVHDUFK�
VWDII� WR� DFFHVV� LGHQWLFDO� GDWD�� DQG� DV� D� :HE�EDVHG� WRRO��
5('&DS� LV� IXOO\� SRUWDEOH�� DOORZLQJ� PXOWLSOH� XVHUV� WR�
DFFHVV�� DGG��DQG�XSGDWH� UHFRUGV� VLPXOWDQHRXVO\��5('&DS�
KDV�EXLOW�LQ�WRROV�IRU�GDWD�FOHDQLQJ�DQG�HYDOXDWLRQ�WKDW�DOORZ�
IRU� LPPHGLDWH� DQG� UHSHDWHG� JUDSKLFDO� UHSUHVHQWDWLRQ�
DQG� GHVFULSWLYH� VWDWLVWLFV� RQ� DOO� GDWD�� LQFOXGLQJ� PLVVLQJ�
GDWD�� )XUWKHUPRUH�� GDWD� FDQ� EH� TXLFNO\� DQG� UHSHDWHGO\�
LQWHUURJDWHG� E\� EXLOGLQJ� DQ� XQOLPLWHG� QXPEHU� RI� UHSRUWV�
RQ� DQ\� FRPELQDWLRQ� RI� YDULDEOHV� WKDW� UHPDLQ� DYDLODEOH� IRU�
RQOLQH� YLHZLQJ� RU� HDV\� H[SRUW� WR�0LFURVRIW� ([FHO� RU� DQ\�
VWDWLVWLFDO� VRIWZDUH� IRU�PRUH�GHWDLOHG�DQDO\VLV�

6XSSRUWLQJ�+DUGZDUH�$UFKLWHFWXUH�DQG�6HFXULW\
7KH� %LRLQIRUPDWLFV� 5HVHDUFK� 'HYHORSPHQW� )DFLOLW\� DQG�
L%L� RI� WKH� %LRORJLFDO� 6FLHQFHV� 'LYLVLRQ� DW� WKH� 8QLYHUVLW\� RI�
&KLFDJR� DUH� IXOO\� FRPSOLDQW� ZLWK� +,3$$� UHTXLUHPHQWV�
DQG� VWDQGDUGV�� LQFOXGLQJ� SHUVRQQHO� FRPSOLDQFH� WUDLQLQJ��

$OO� VHUYHUV� DUH� ORFDWHG� LQ� D� ORFNHG��ZHOO�YHQWLODWHG� EXLOGLQJ�
LQ� GRZQWRZQ�&KLFDJR��ZLWK�PRQLWRUHG� FRROLQJ� DQG� SRZHU��
3K\VLFDO� VHFXULW\� LV� PDLQWDLQHG� E\� DQ� HOHFWURQLF� DODUP�
V\VWHP� ZLWK� ZLQGRZ� DQG� GRRU� FRQWDFWV�� PRWLRQ� GHWHFWRUV��
DQG� NH\FDUG� DFFHVV� HQWU\� WR� WKH� EXLOGLQJ�� ZLWK� DOO� HQWU\�
ORJJHG� DQG� PRQLWRUHG� YLD� YLGHR� VXUYHLOODQFH�� 6HUYHUV�
HPSOR\� SRZHU�RQ� DQG� XVHU� SDVVZRUGV�� YLUXV� SURWHFWLRQ��
DQG� EDWWHU\� EDFNXS� V\VWHPV�� $XWKRUL]HG� XVHUV� KDYH�
UHVWULFWHG� DFFHVV� WR� ÀOHV� UHTXLULQJ� VRSKLVWLFDWHG� URWDWLQJ�
SDVVZRUGV�� 2SHUDWLQJ� V\VWHP� DQG� VHFXULW\� SDWFKHV� DUH�
FXUUHQW�� 6HUYHUV� DUH� FRQVWDQWO\� PRQLWRUHG� IRU� EUHDN�LQ�
DWWHPSWV�RU�RWKHU� LOOHJDO�DFWLYLW\��2QO\�JDWHZD\�PDFKLQHV�
RU� EDVWLRQ� KRVWV� DUH� DFFHVVLEOH� RXWVLGH� WKH� ÀUHZDOO���
$OO� RWKHU� V\VWHPV� DUH� EHKLQG� WKH� PRQLWRUHG� ÀUHZDOO���
7KH� 2UDFOH�� '%��� 0\64/�� DQG� RWKHU� GDWDEDVH� VHUYHUV� DUH��
QRW� GLUHFWO\� DFFHVVLEOH� IURP� WKH� ,QWHUQHW�� 7KH� L%L� FXUUHQWO\�
VXSSRUWV� DQG� PDLQWDLQV� PXOWLSOH� LQVWDQFHV� RI� 5('&DS��
LQ� 5HGKDW� (QWHUSULVH� /LQX[� �� �5+(/� ��� WR� HQVXUH� D� VHFXUH�
GHSOR\PHQW�� $OO�:HE� VHUYHUV� DUH� VHFXUHG� EHKLQG� D�:HE�
SUR[\� WKDW� UHTXLUHV� DXWKHQWLFDWLRQ� WR� DFFHVV� DQ\� :HE�
DSSOLFDWLRQV�� LQFOXGLQJ� 5('&DS�� ,QWUXVLRQ� GHWHFWLRQ�
VRIWZDUH� DQG� FHUWLÀHG� 66/� HQFU\SWLRQ� LV� DYDLODEOH� IRU�
:HE� WUDQVDFWLRQV�� VXFK� DV� WKH� UHJLVWUDWLRQ� :HE� IRUP� RI�
SDUWLFLSDQW� FRQWDFW� LQIRUPDWLRQ�� %DFNXSV� WR� WDSH� DUH� PDLQ��
WDLQHG� QLJKWO\�� DQG� IXOO�EDFNXSV� DUH� FRQGXFWHG� PRQWKO\�
ZLWK�SHULRGLF� WUDQVIHU� WR�DQ�RIIVLWH� ORFDWLRQ� IRU�VWRUDJH�

&ROOHFWLRQ�RI�'1$�6DPSOHV� IRU�5HODWHG�*HQHWLFV�
6WXGLHV
$Q\� HOLJLEOH� VXEMHFW� ZKR� GRHV� QRW� KDYH� D� NQRZQ�
JHQHWLF� GLDJQRVLV� LV� DOVR� JLYHQ� WKH� RSWLRQ� RI� FRQVHQWLQJ�
WR� SDUWLFLSDWH� LQ� RXU� ,5%�DSSURYHG� JHQHWLF� VWXGLHV��
$OWKRXJK� SURYLGLQJ� D� EORRG� VDPSOH� LV� RQH� RSWLRQ�� LW� KDV�
EHHQ� SDUWLFXODUO\� HIÀFLHQW� DQG� FRQYHQLHQW� WR� FROOHFW� VDOLYD�
VDPSOHV� GLUHFWO\� IURP�SDUWLFLSDQW� SUREDQGV� DQG� UHOHYDQW�
IDPLO\�PHPEHUV� �W\SLFDOO\� ERWK�SDUHQWV�� LI� DYDLODEOH�� DQG�
DQ\� RWKHU� IDPLO\� PHPEHUV� ZLWK� GLDEHWHV��� 2UDJHQH��
'1$� VDPSOH� FROOHFWLRQ� NLWV� �KWWS���'1$*HQRWHN�FRP�� KDYH�
JHQHUDOO\� SURYLGHG� D� KLJK�TXDOLW\� '1$� VDPSOH�� LQFOXGLQJ�
IURP�LQIDQWV� �ZKR�XVH�D�PRGLÀHG�NLW�ZLWK�VZDEV��

5HVXOWV
1HRQDWDO�'LDEHWHV�6XEMHFWV� �'LDJQRVHG�XQGHU���<HDU�
RI�$JH�
(QUROOPHQW� RI� QHRQDWDO� GLDEHWHV� VXEMHFWV� �GLDJQRVHG� XQGHU�
D� \HDU�RI�DJH��EHJDQ� LQ������DQG�KDV�EHHQ� VWHDG\�VLQFH�RXU�
:HE� VLWH� ZDV� FUHDWHG� LQ� ����� �7DEOH� ���� ,QLWLDO� HQUROOPHQW�
LQFOXGHG� D� ODUJH� SURSRUWLRQ� RI� WKRVH� ZKR� DUH� FXUUHQWO\�
PXFK� ROGHU� EXW� KDG� D� KLVWRU\� RI� EHLQJ� GLDJQRVHG� ZLWK�
GLDEHWHV� EHIRUH� �� \HDU� RI� DJH�� ZKHUHDV� WKH� SURSRUWLRQ�
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RI� QHZO\� GLDJQRVHG� QHRQDWDO� FDVHV� KDV� EHHQ� VWHDGLO\�
LQFUHDVLQJ�� 'XULQJ� RXU� RQJRLQJ� SURFHVV� RI� WUDQVLWLRQLQJ�
IURP� 6XUYH\0RQNH\� WR� 5('&DS� 6XUYH\�� ZH� KDYH� LQYLWHG�
���� RI� ���� QHRQDWDO� SUREDQGV� WR� FRPSOHWH� WKH� VXUYH\�� DQG�
��� KDYH� GRQH� VR� WR� GDWH� ����� UHVSRQVH� UDWH��� :H� RQO\�
UHFHQWO\� EHJDQ� V\VWHPDWLF� FROOHFWLRQ� RI� GDWD� UHJDUGLQJ�
KRZ� VXEMHFWV� IRXQG� RXW� DERXW� WKH� UHJLVWU\� EXW� HVWLPDWH�
WKDW� LQLWLDOO\� ���� IRXQG� XV� LQGHSHQGHQWO\� RI� WKHLU�
SK\VLFLDQ�SURYLGHU�� HLWKHU� EHFDXVH� RI� PHGLD� FRYHUDJH��
SDWLHQW� JURXSV� VXFK� DV� WKH� -XYHQLOH� 'LDEHWHV� 5HVHDUFK�
)RXQGDWLRQ�� RU� E\� :HE�VHDUFKLQJ� XVLQJ� WHUPV� VXFK� DV�
´QHRQDWDO� GLDEHWHVµ� ZKLOH� WU\LQJ� WR� OHDUQ� PRUH� DERXW�
WKHLU� FRQGLWLRQ�� 2YHU� WLPH�� WKH� IUDFWLRQ� RI� VXEMHFWV� EHLQJ��
UHIHUUHG� E\� WKHLU� SK\VLFLDQV� KDV� JURZQ� WR� DSSUR[LPDWHO\�
�����DV�ZH�KDYH�EHFRPH�LQFUHDVLQJO\�UHFRJQL]HG�DV�D�PDMRU�
UHIHUUDO� FHQWHU� IRU� WKH� VWXG\� RI� PRQRJHQLF� GLDEHWHV� LQ� WKH�
8QLWHG�6WDWHV�

0RQRJHQLF�'LDEHWHV�5HJLVWU\
:H� H[SDQGHG� WKH� UHJLVWU\� WR� DOVR� LQFOXGH� WKRVH� GLDJQRVHG�
ZLWK� GLDEHWHV� EH\RQG� LQIDQF\� EXW� ZLWK� IHDWXUHV� VXJJHVWLYH��
RI� D� PRQRJHQLF� GLDEHWHV� GLDJQRVLV� RU� DOUHDG\� NQRZQ� WR�
FDUU\�D�JHQHWLF�FDXVH��6LQFH�EHLQJ�RSHQ�IRU�ZLGHU�HQUROOPHQW�
RI� WKLV� UHODWLYHO\� PRUH� FRPPRQ� JURXS� RI� SDWLHQWV�� WKH�
UHJLVWU\� QRZ� LQFOXGHV� RYHU� ���� SDUWLFLSDQWV�� DQG� FRXQWLQJ��
7KH� EDODQFHG� JHQGHU� GLVWULEXWLRQ� DQG� UDQJH� RI� DJHV� DQG�
HWKQLFLWLHV� RI� SDUWLFLSDQWV� VXJJHVW� WKDW� D� ZLGH� YDULHW\� RI�
VXEMHFWV� DUH� DEOH� WR� MRLQ� DQG� DUH� LQWHUHVWHG� LQ� MRLQLQJ� RXU�
UHJLVWU\� �7DEOH� ���� 2I� QRWH�� VXEMHFWV� DOVR� FRPH� IURP�
GLVSDUDWH� JHRJUDSKLFDO� ORFDWLRQV��ZLWK�PRVW� KDLOLQJ� IURP�
DOO� RYHU� WKH� 8QLWHG� 6WDWHV�� $� '1$� VDPSOH� LV� DYDLODEOH�
IRU� ����RI� DOO� SDUWLFLSDQWV� �DQG� ����RI� QHRQDWDO� GLDEHWHV�
FDVHV�� 7DEOH� ���� ZLWK� WKH� UHPDLQGHU� KDYLQJ� DJUHHG� WR�
GR� VR�� EXW� WKH� VDPSOH� KDV� QRW� \HW� EHHQ� UHFHLYHG�� 'DWD� IRU�
VRPH� VXEMHFWV� ZDV� GHULYHG� IURP� ZKDW� ZDV� VXEPLWWHG� DV�
SDUW�RI� WKHLU� HQUROOPHQW� WR�RXU�JHQHWLF� VWXGLHV�EHIRUH� WKH�
UHJLVWU\� ZDV� IXOO\� LPSOHPHQWHG� WR� DOORZ� IRU� VXUYH\� GDWD�
FROOHFWLRQ�� 6RPH� GDWD� IRU� IDPLO\� PHPEHUV� RI� SUREDQGV�
DUH� LQFRPSOHWH�� WKRXJK� ZH� H[SHFW� WR� JDWKHU� FRPSOHWH�
LQIRUPDWLRQ� WKURXJK� ORQJLWXGLQDO� VXUYH\V�� 2I� QRWH�� WKRVH�
LQ� WKH� UHJLVWU\� GLDJQRVHG� DIWHU� �� \HDU� RI� DJH� UHSUHVHQW�
D� KHWHURJHQHRXV� JURXS� ZLWK� D� YDULHW\� RI� LQGLFDWLRQV� IRU�
LQFOXVLRQ�� DQG� DV� VXFK�� PDQ\� GR� QRW� ÀW� DOO� WKH� FODVVLFDO�
LQGLFDWRUV� RI� 02'<�� )RU� LQVWDQFH�� PDQ\� FDVHV� ZHUH�
LQFOXGHG� EDVHG� RQ� HDUO\� DJH� RI� GLDJQRVLV�� XVXDOO\� ZLWK�
QHJDWLYH� DXWRDQWLERG\� UHVXOWV�� EXW� GLG� QRW� QHFHVVDULO\� KDYH�
D�VXJJHVWLYH�IDPLO\�KLVWRU\�RU�D�PLOG�SURJUHVVLRQ�RI�GLVHDVH�

,QWHUQHW�DQG�(PDLO�'LVFXVVLRQ�*URXSV
7KH� 1HRQDWDO� 'LDEHWHV� 5HJLVWU\� SULYDWH� )DFHERRN� JURXS�
FXUUHQWO\� LQFOXGHV� DOPRVW� ���� PHPEHUV�� LQFOXGLQJ�

7DEOH���
(QUROOPHQW� WR� WKH�8QLYHUVLW\�RI�&KLFDJR�
0RQRJHQLF�'LDEHWHV�5HJLVWU\
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VHYHUDO� SK\VLFLDQV� DQG� UHJLVWU\� VWDII�� 7KLV� UHSUHVHQWV� D�
SDUWLFLSDWLRQ� UDWH� RI� ���� DPRQJ� QHRQDWDO� SUREDQGV� RU�
SDUHQW� UHSUHVHQWDWLYHV�ZKR�KDYH�EHHQ�RIIHUHG� WKH�FKDQFH� WR�
MRLQ� WKH� JURXS� WR� GDWH�� 3DUWLFLSDQWV� KDYH� LQWHUPLWWHQWO\�
HQJDJHG� LQ�QXPHURXV�GLVFXVVLRQ� WKUHDGV�RQ�D�ZLGH�YDULHW\�
RI� WRSLFV� FHQWHUHG� RQ� QHRQDWDO� GLDEHWHV�� ,Q� DGGLWLRQ� WR�
DFWLYH� GLVFXVVLRQ� RQ� WKH� JURXS�� VRPH� ZLWK� FRPPRQ�
LQWHUHVWV� KDYH� HOHFWHG� WR� ÍULHQGµ� HDFK� RWKHU� WR� IDFLOLWDWH�
LQWHUDFWLRQ� RXWVLGH� WKH� VFRSH� RI� WKH� JURXS�� :H� KDYH�
DOVR� SURYLGHG� D� VWUXFWXUH� IRU� HPDLO� GLVFXVVLRQ� JURXSV�
IRU� WKRVH� LQWHUHVWHG� LQ� PRUH� IUHTXHQW� GLUHFW� LQWHUDFWLRQ��
:KLOH� ZH� DUH� FXUUHQWO\� FRQVLGHULQJ� D� QXPEHU� RI� JURXSV�
IRU� VSHFLÀF� JHQHWLF� VXEW\SHV� RI� QHRQDWDO� GLDEHWHV�� VR� IDU�
RXU� PRVW� DFWLYH� HPDLO� JURXS� KDV� EHHQ� DPRQJ� VXEMHFWV�
RU� SDUHQWV� RI� FKLOGUHQ� ZLWK� QHRQDWDO� GLDEHWHV� GXH�
WR� PXWDWLRQV� LQ� WKH� DGHQRVLQH�WULSKRVSKDWH�VHQVLWLYH�
SRWDVVLXP� FKDQQHO� ZKR� FDQ� EH� WUHDWHG� ZLWK� JO\EXULGH�
LQVWHDG� RI� LQVXOLQ�� )UHTXHQW� LQ�GHSWK� GLVFXVVLRQ� LQYROYLQJ�
PDQ\� LQGLYLGXDOV� KDV� LQFOXGHG� WRSLFV� VXFK� DV� GLIIHUHQW�
PHWKRGV� RI� DGPLQLVWUDWLRQ� DQG� GRVHV� RI� VXOIRQ\OXUHD�
PHGLFDWLRQV�� IUHTXHQF\� RI� KLJK� DQG� ORZ� EORRG� VXJDUV��
UHFXUUHQFH� ULVN� RI� JHQHWLF� PXWDWLRQV� LQ� IDPLOLHV�� SODQV�
RI� FDUH� IRU� FKLOGUHQ� LQ� VFKRRO�� DV� ZHOO� DV� WKHPHV�
UHJDUGLQJ� WKH� VWUXJJOHV� DQG� VXFFHVVHV� RI� WKH� ��²���� RI�
SDWLHQWV� ZKR� DOVR� H[KLELW� D� UDQJH� RI� QHXURGHYHORSPHQWDO��
GLVDELOLW\�� 7KLV� KDV� SURYLGHG� DQ� LPPHGLDWH� GLUHFW� LPSDFW�
RQ� SDWLHQWV�� SDUHQWV�� DQG� SK\VLFLDQV� VWUXJJOLQJ� WR� XQGHU��
VWDQG� WKHLU� UDUH� GLVHDVH�� 6XFK� D� VHQWLPHQW� KDV� EHHQ�
H[SUHVVHG� UHSHDWHGO\� E\� YDULRXV� VWDNHKROGHUV�� UHSUHVHQWHG�
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LQ� WKH� IROORZLQJ� TXRWHV� IURP� SDUWLFLSDWLQJ� SDUHQWV�� ´,W�
UHDOO\� LV� VR� QLFH� WR� KDYH� SHRSOH� ZKR� JHW� \RXU� VLWXDWLRQ�
ÀQDOO\�µ�DQG�´7KLV� LV�DQ�DPD]LQJ�JURXS� WR�EH�D�SDUW�RI�µ

'LVFXVVLRQ
2YHU� D� UHODWLYHO\� VKRUW� SHULRG� RI� WLPH�� RXU� :HE�EDVHG�
UHJLVWU\�KDV� IDFLOLWDWHG�HQUROOPHQW�RI�D� ODUJH�QXPEHU�RI� UDUH�
SDWLHQWV� ZLWK� SRVVLEOH� RU� NQRZQ� PRQRJHQLF� GLDEHWHV��
3DUWLFLSDQWV� FRPH� IURP� GLVSDUDWH� JHRJUDSKLF� ORFDWLRQV�
DQG� DSSHDU� WR� EH�ZHOO� VHOHFWHG� IRU� LQFOXVLRQ� LQ� RXU� VWXGLHV��
2XU� UHJLVWU\� GHPRQVWUDWHV� WKH� HIÀFDF\� RI� XVLQJ� ORZ�FRVW�
,QWHUQHW� WRROV� QRW� RQO\� IRU� UHFUXLWPHQW�� EXW� DOVR� IRU�
GDWD� FROOHFWLRQ� DQG� PDLQWHQDQFH�� OLQNDJH� ZLWK� UHODWHG�
UHVHDUFK� LQIRUPDWLRQ�� DV� ZHOO� DV� GDWD� DQDO\VLV�� :H� H[SHFW��
ORQJLWXGLQDO� GDWD� WR� EH� FROOHFWHG� LQ� WKH� FRPLQJ� \HDUV� WR�
UHYHDO� JUHDW� LQVLJKW� UHJDUGLQJ� WKH� HIIHFWV� RI� WUHDWPHQW�
RYHU� WLPH�� QDWXUDO� KLVWRU\� RI� GLVHDVH� SURJUHVVLRQ�� DQG�
GHWDLOV� RQ� SRVVLEOH� DVVRFLDWHG� IHDWXUHV� RU� FRPSOLFDWLRQV��
,PSRUWDQWO\�� RXU� GLVFXVVLRQ� JURXSV� KDYH� SURYLGHG� D�
PHDQLQJIXO� IRUXP� IRU� GLVFXVVLRQ� DQG� VXSSRUW� DPRQJ�
SDWLHQWV�� IDPLO\� PHPEHUV�� DQG� HYHQ� WKHLU� WUHDWLQJ�
FOLQLFLDQV� ZKR� DUH� WU\LQJ� WR� XQGHUVWDQG� PRUH� DERXW� WKHVH�
UDUH�GLVHDVHV�

7KH� ORZ� SURSRUWLRQ� RI� QHRQDWDO� GLDEHWHV� VXEMHFWV� �WKRVH�
GLDJQRVHG� XQGHU� �� \HDU� RI� DJH�� LQ� WKH� UHJLVWU\� ZKR� DUH�
FXUUHQWO\�ROGHU�WKDQ����\HDUV��7DEOH����DQG�RQO\����SUREDQGV�
ZKR� DUH� FXUUHQWO\� ROGHU� WKDQ� ��� \HDUV� RI� DJH�� UHLQIRUFHV�
RXU� VXVSLFLRQ� WKDW� DGXOW� HQGRFULQRORJLVWV� PD\� EH� OHVV�
OLNHO\� WKDQ� SHGLDWULF� HQGRFULQRORJLVWV� WR� DSSUHFLDWH� WKH�
SRWHQWLDO� UDPLÀFDWLRQV� RI� DQ� HDUO\� GLDJQRVLV� RI� GLDEHWHV��
,W� FRXOG� DOVR� VXJJHVW� D� ORZHU� SUHYDOHQFH� RI� QHRQDWDO�
GLDEHWHV� DPRQJ� WKRVH� LQ� ROGHU� DJH� FDWHJRULHV�� SRVVLEO\�
GXH� WR� LQFUHDVHG� PRUWDOLW\� UHVXOWLQJ� IURP� FRPSOLFDWLRQV�
DULVLQJ� DIWHU�PRUH� WKDQ� ��� \HDUV� RI� GLDEHWHV�� 7KH� JHQGHU�
GLVWULEXWLRQ� RI� DOO� SDUWLFLSDQWV� LV� ������� DV� ZRXOG� EH�
H[SHFWHG� JLYHQ� WKDW� QR� SULRU� VWXG\� KDV� VXJJHVWHG� DQ\�
JHQGHU� GLVFUHSDQF\� LQ� DQ\� IRUP� RI� PRQRJHQLF� GLDEHWHV���
([WUHPHO\� UDUH� H[FHSWLRQV� DUH� ;�OLQNHG� FDXVHV�� SDUWLFXODUO\�
D� IRUP� RI� QHRQDWDO� GLDEHWHV� FDXVHG� E\� PXWDWLRQV� LQ� WKH��
)2;3�� JHQH�� 6XFK� FDXVHV� DUH� WRR� UDUH�� KRZHYHU�� WR� H[SODLQ�
WKH� VOLJKW� PDOH� SUHGRPLQDQFH� DPRQJ� WKH� QHRQDWDO�
VXEMHFWV� LQ� RXU� UHJLVWU\�� :KHWKHU� WKLV� SUHGRPLQDQFH�
UHSUHVHQWV� LQVXIÀFLHQW� VDPSOLQJ� RI� WKH� RYHUDOO� SRSXODWLRQ��
D� VXUYLYDO� DGYDQWDJH�� RU� D� SUHYLRXVO\� XQGHVFULEHG�
PHFKDQLVP� IRU� PDOHV� EHLQJ� PRUH� OLNHO\� WR� EH� GLDJQRVHG�
XQGHU� �� \HDU� RI� DJH� VKRXOG� EH� FODULÀHG� LQ� WKH� \HDUV� WR�
FRPH�ZLWK� LQFUHDVLQJ�HQUROOPHQW� WR� WKH�UHJLVWU\�

$OWKRXJK� SDUWLFLSDQWV� LQ� RXU� UHJLVWU\� DOUHDG\� LQFOXGH�
WKRVH� IURP� D� UDQJH� RI� HWKQLFLWLHV� �7DEOH� ���� WKH� RYHU�

UHSUHVHQWDWLRQ� RI� &DXFDVLDQV� VXJJHVWV� WKDW� WKH� UHJLVWU\�
LV� VXEMHFW� WR� UHFUXLWPHQW� ELDV� WR� WKRVH�PRUH� FRPIRUWDEOH�
ZLWK� ,QWHUQHW�EDVHG� WHFKQRORJ\� RU� FRXOG� DOVR� UHÁHFW�
GLIIHUHQFHV� LQ� DFFHVV� WR� KHDOWK� FDUH� DQG� LQIRUPDWLRQ� RU�
HYHQ� D� VXUYLYDO� DGYDQWDJH�� +RZHYHU�� FRPIRUW� ZLWK� DQG�
DFFHVV� WR� WKH� ,QWHUQHW� LV� LQFUHDVLQJ� HYHQ� DPRQJ� WKRVH��
ZLWK� ORZHU� HGXFDWLRQDO� DWWDLQPHQW�� VRFLRHFRQRPLF� VWDWXV��
DQG� HYHQ� JHRJUDSKLF� ORFDWLRQ������� )XUWKHUPRUH�� RXU�
H[SDQGLQJ�QHWZRUN�RI�SDUWLFLSDWLQJ� FOLQLFLDQV�ZLOO� FRQWLQXH�
WR� KHOS� LGHQWLI\� DSSURSULDWH� FDVHV� DV� ZHOO� DV� IDFLOLWDWH�
WKHLU� UHJLVWUDWLRQ� DQG� LQFOXVLRQ�� VXFK� DV� E\� SURYLGLQJ�
DFFHVV� ZKLOH� VXFK� SDWLHQWV� DUH� SUHVHQW� LQ� WKHLU� RIÀFH��
$� SRVVLELOLW\� WKDW� WKH� VSRQWDQHRXV� PXWDWLRQ� UDWH� IRU�
PRQRJHQLF� GLDEHWHV� JHQHV� LV� KLJKHU� LQ� &DXFDVLDQV� LV�
UDWKHU� XQOLNHO\�� DOWKRXJK� OLWWOH� UHOHYDQW� GDWD� H[LVWV�� DQG��
WKH�UHJLVWU\�VKRXOG�KHOS�FODULI\� WKLV�SRVVLELOLW\�

$QRWKHU� OLPLWDWLRQ� LV� WKDW� FXUUHQWO\� DOO� LQIRUPDWLRQ��
LQFOXGLQJ�:HE�VLWHV��FRQVHQWV��DQG�VXUYH\V��DUH�DYDLODEOH�
RQO\� LQ� (QJOLVK�� WKRXJK� ZH� DUH� FXUUHQWO\� GHYHORSLQJ�
RXU� PDWHULDOV� LQ� 6SDQLVK� DQG� ZLOO� FRQVLGHU� GRLQJ� VR�
IRU� RWKHU� ODQJXDJHV�� DV� QHHGHG�� DQG� DV� PRUH� IXQGLQJ�
EHFRPHV�DYDLODEOH�

&RQFOXVLRQV
7KH� 8QLYHUVLW\� RI� &KLFDJR� 0RQRJHQLF� 'LDEHWHV� 5HJLVWU\�
ZLOO� FRQWLQXH� WR� DOORZ� IRU� WKH� VXFFHVVIXO� UHFUXLWPHQW�
RI� D� UHODWLYHO\� ODUJH� QXPEHU� RI� UDUH� SDWLHQWV� ZKR� ZLOO�
SURYLGH� JUHDW� LQVLJKW� LQWR� RXU� XQGHUVWDQGLQJ� RI� WKHVH�
VXE�W\SHV� RI� GLDEHWHV�� 'DWD� FDQ� EH� HIÀFLHQWO\� FROOHFWHG�
DQG�PDLQWDLQHG� LQ�D� VHFXUH�� FRQÀGHQWLDO��+,3$$�FRPSOLDQW�
PDQQHU� XVLQJ� ORZ�FRVW� UHDGLO\� DYDLODEOH� ,QWHUQHW�EDVHG�
WRROV�� 7KH� UHJLVWU\�ZLOO� FRQWLQXH� WR� VHUYH� WKH� LQWHUHVWV� RI�
PDQ\� VWDNHKROGHUV� ZKR� ZLOO� EHQHÀW� IURP� LWV� FRQWLQXHG�
VXFFHVV�� QRW� RQO\� FOLQLFLDQV�� SDWLHQWV�� DQG� IDPLOLHV� GLUHFWO\�
GHDOLQJ� ZLWK� WKHVH� UDUH� GLVRUGHUV�� EXW� DOVR� JHQHWLFLVWV�
DQG� RWKHU� UHVHDUFKHUV�� KHDOWK� V\VWHPV� SODQQHUV� DQG�
HSLGHPLRORJLVWV��DQG�JRYHUQPHQW�HQWLWLHV�

)XQGLQJ�
7KH� ZRUN� GHVFULEHG� LQYROYLQJ� WKH� 0RQRJHQLF� 'LDEHWHV� 5HJLVWU\� DQG�
UHODWHG� VWXGLHV� DW� WKH� 8QLYHUVLW\� RI� &KLFDJR� KDV� EHHQ� VXSSRUWHG�
WKURXJK� IXQGLQJ� SURYLGHG� E\� WKH� -XYHQLOH� 'LDEHWHV� 5HVHDUFK�
)RXQGDWLRQ�� ������������ WKH� $PHULFDQ� 'LDEHWHV� $VVRFLDWLRQ�� �����&7�
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IDPLOLHV� SDUWLFLSDWLQJ� LQ� RXU� VWXGLHV�� :H� DOVR� WKDQN� %ULJLWWH� 5DXPDQQ��
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SRSXODWLRQ� �WKH�+817��6WXG\���'LDEHW�0HG����������������²����
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