
7KH�ODWHVW�WKUHDW�WR�WKH�PDQNLQG�LV�IURP�WHUURULVP�ZKLFK�LV�VKRZLQJ�LWV�XJO\�IDFH�

WR� WKH� DOO� WKH� QDWLRQV�RI� WKH�ZRUOG�� ,W� LV� D�PDWWHU� RI� WLPH�EHIRUH� LW� ZLOO� HQJXOI� WKH�ZKROH�ZRUOG�

VRRQHU�RU�ODWHU�LI�QR�HIIHFWLYH�VWHSV�DUH�WDNHQ�WR�FRPEDW�DQG�FRQWDLQ�LW�

'LIIHUHQW�EUDQFKHV�RI�VFLHQFH�KDYH�WKHLU�RZQ�UROH�WR�FXUWDLO�WKH�PHQDFH�RI�WHUURULVP�EXW�

IRUHQVLF� RGRQWRORJ\�KDYH� LWV� RZQ� XQLTXH� UROH� WR� SOD\� LQ�PLWLJDWLQJ� WKH� HIIHFWV� RI� WHUURULVP� E\�

LGHQWLI\LQJ� WKH� VXLFLGH� ERPEHUV�� WHUURULVWV�� DQG� YLFWLPV� RI� WHUURULVP� LQFOXGLQJ� PDVV� GLVDVWHUV�

FDXVHG�E\�WHUURULVWV�

)RUHQVLF�RGRQWRORJ\�KDV� WDNHQ�KXJH�VWULGHV�VLQFH� LWV� LQFHSWLRQ�DQG�SOD\V�D�ELJ� UROH� WR�

LGHQWLI\�WKH�SHUVRQV�ZKHWKHU�OLYLQJ�RU�GHDG��'XH�WR�WHUURULVW�DFWLYLWLHV�HVSHFLDOO\�PDVV�VKRRWLQJV��

ERPE�EODVWV��SODQH�KLMDFNLQJ�DQG�GHVWUXFWLRQ�RI�SODQHV��LGHQWLILFDWLRQ�RI�YLFWLPV�DQG�WHUURULVWV�LV�D�

ELJ�LVVXH�

8VXDOO\�� WHHWK� UHPDLQ� LQWDFW� LQ� VXFK� LQFLGHQWV� GXH� WR� LWV� KDUGQHVV� DQG� ZHOO�SURWHFWHG�

SRVLWLRQ�DQDWRPLFDOO\��5LJKW�IURP�SK\VLFDO�H[DPLQDWLRQ��WKHLU�HUXSWLRQ�DQG�FDOFLILFDWLRQ�SDWWHUQV��

DQG�VWXG\�RI�FKDQJHV�GXH�WR�DJLQJ�H�J��*XVWDIVRQ�PHWKRGV�DQG�LWV�PRGLILFDWLRQ�DQG VWXG\�RI�WKH�

'1$�SURILOLQJ��SDUWLDO�WR�DEVROXWH�LGHQWLILFDWLRQ�FDQ�EH�HVWDEOLVKHG�RI�YLFWLPV�DQG�SHUSHWUDWRUV�RI�

WHUURULVP�

WHUURULVP�� IRUHQVLF� RGRQWRORJ\�� IRUHQVLF� GHQWLVWU\�� VPDOO� DUPV�� PDVV� GLVDVWHUV��

FULPH�VFHQH��IRUHQVLF�RGRQWRORJ\�WHDP�

7HUURULVP� KDV� EHHQ� GHILQHG�

GLIIHUHQWO\�E\�GLIIHUHQW�RUJDQL]DWLRQV�DQG�LW�LV�

WKH�YLROHQFH�ZKLFK�LV�PRWLYDWHG�SROLWLFDOO\�RU�

VRFLDOO\� DQG� LV� XVXDOO\� DJDLQVW� QRQ�

FRPEDWDQWV��� 7KH� 81� KDV� VWLOO� WR� UHDFK� D�



FRQVHQVXV�WR�GHILQH LW���)RUHQVLF�RGRQWRORJ\�

LV� WKH�DSSOLFDWLRQ�RI� NQRZOHGJH�RI�GHQWLVWU\�

IRU�WKH�MXGLFLDO�SXUSRVHV����

&RPPRQ� PHDQV� XVHG� E\� WHUURULVWV�

DUH�VPDOO�ILUHDUPV���JUHQDGHV�DQG�H[SORVLYH�

PDWHULDO� ZKLFK�LQFOXGHV�VXLFLGH�ERPELQJ�������

SODQH’V�KLMDFNLQJ�DQG�ODWHU�RQ�SODQH�LV�EORZQ�

RII� RU� PHHWV� DQ� DFFLGHQW��� GULYH� KHDY\�

YHKLFOHV� RYHU� WKH� FURZG����� DQG�

ELRWHUURULVP�� FKHPLFDO� �DQG� QXFOHDU�

ZHDSRQV� �����

,Q� WHUURULVW� ERPELQJV� XVXDOO\� WKHUH�

DUH� EODVW� LQMXULHV� DORQJ� ZLWK� FRPSOHWH�

GLVUXSWLRQ�RI� WKH�ERG\�DQG� LQMXULHV�E\�IO\LQJ�

PLVVLOHV� DQG� LGHQWLILFDWLRQ� LV� D� GLIILFXOW�

SURFHV DQG�LQ�WKLV�IRUHQVLF�RGRQWRORJ\�SOD\V�

DQ� LPSRUWDQW� SDUW� DORQJ� ZLWK� RWKHU�

SDUDPHWHUV�IRU�LGHQWLILFDWLRQ��

3KRWRJUDSKV� DQG� SHUVRQDO�

EHORQJLQJV� GR� KHOS� LQ� LGHQWLILFDWLRQ� EXW�

VKRXOG� EH� XVHG� ZLWK� D� FDXWLRQ� DV� XQGHU�

FLUFXPVWDQFH� RI� PDVV� GLVDVWHUV� UHODWLYHV�

PD\� EH� XQGHU� HQRUPRXV� SUHVVXUH� ZLWK�

HPRWLRQDO� LQVWDELOLW\� RI� PLQG� DQG�

PLVLGHQWLILFDWLRQV� PD\ RFFXU� XQGHU� VXFK�

FLUFXPVWDQFHV��

)LQJHUSULQWV� DUH� WKH� HVWDEOLVKHG�

PHDQV� RI� LGHQWLILFDWLRQ�EHFDXVH� WKH\� VKRZ�

SRO\PRUSKLVP� DQG� KDYH� D� XQLTXH� IHDWXUH�

WKDW�WKH\�UHPDLQ�XQFKDQJHG�LQ�OLIH�DQG�HYHQ�

WKH\� FDQ� GLIIHUHQWLDWH� WKH� PRQR]\JRWLF�

WZLQV��

LI� KDQGV� DUH� DOVR� PXWLODWHG� GHQWDO�

H[DPLQDWLRQ� DQG� FUHDWLQJ� GHQWDO� UHFRUGV�

DQG� FRPSDULQJ� ZLWK� DQWHPRUWHP� GHQWDO�

UHFRUGV�FDQ�GR�ZRQGHUV�LQ�LGHQWLILFDWLRQ��

:KHQ� H[SORVLYH� JUHQDGHV� DQG�

H[SORVLYH� PDWHULDO� DUH� XVHG� LQ� WHUURULVW�

DFWLYLWLHV� ZLWK� D� ORW� RI� PXWLODWLRQ�

LGHQWLILFDWLRQV� KDYH� EHHQ� GRQH� E\� '1$�

VDPSOHV� DQG� ZKLFK� DOVR� KDYH� WKH�

DGYDQWDJH�WKDW�WKHVH�FDQ�DOVR�EH�SUHVHUYHG�

IRU� IXWXUH� FRPSDULVRQ� DQG� KDYH� KHOSHG� LQ�

LGHQWLILFDWLRQ�RI� WKH� YLFWLPV�DIWHU� ERPE� DQG�

H[SORVLYH� PDWHULDO� XVHG� ZLWK� FUDVK� RI�

EXLOGLQJV� DQG� KXPDQ� UHPDLQ� GLVFRYHUHG�

HYHQ�DIWHU����PRQWKV�RI� WKH� LQFLGHQFH�DIWHU�

UHPRYDO� RI� WKH�GHEULV� LQ�%XHQRV�$LUHV�&LW\�

DQG�ODWHU�RQ�LQ�7UDGH�FHQWHU�LQ�86$���

3ODQHV�DUH�KLMDFNHG�E\�WHUURULVWV�DQG�

WKHQ� GHDWKV� KDYH� RFFXUUHG� LQ� ��� GLIIHUHQW�

KLMDFNLQJ�LQFLGHQWV�LQ�WKH�86$�IURP������WR�

����� DQG� DOO� WKLV� SRVHV� D� FKDOOHQJH� IRU�

LGHQWLILFDWLRQ�RI�WKH�YLFWLPV�DQG�WHUURULVWV��

9HKLFOHV�DUH�QRZ�XVHG�DV�PHDQV�RI�

WHUURULVP� DQG� LW� VWDUWHG� LQ� ����� LQ� ,VUDHO��

DQG�KDV� VSUHDG� WR�RWKHU� SDUWV� RI� WKH�ZRUOG�

DQG� VXFK� LQFLGHQWV� KDYH� RFFXUUHG� LQ�

%DUFHORQD�� /RQGRQ�� 1HZ� <RUN� ZKLFK� LV�

GLIILFXOW� IRU� WKH� SROLFH� WR� ILQG� RXW� ZKLFK� LV�

NLOOLQJ� LQQRFHQW�SHRSOH����$�PDMRU� LQFLGHQFH�

RI�1LFH�RFFXUUHG�LQ������LQ�ZKLFK����SHRSOH�

GLHG� DQG� ���� SHRSOH� ZHUH� LQMXUHG� ZKHQ� D�

YHKLFOH�ZDV� XVHG� IRU� WHUURULVP��2WKHU� VXFK�



LQFLGHQWV� KDYH� RFFXUUHG� LQ� 9LHQQD�� 2KLR��

6WRFNKROP��DQG�3DULV�����

8VH�RI�ELRORJLFDO�ZHDSRQV�KDV�EHHQ�

ZHOO�PHQWLRQHG� LQ�KLVWRU\� VWDUWLQJ� IURP� ����

%&� DQG� FRQWLQXHG� WR� EH� XVHG LQ� WKLV�

FHQWXU\���DQG�WHUURULVW�DFWLYLWLHV�PD\�DOVR�EH�

GRQH� XVLQJ� ELRORJLFDO� DJHQWV�� DQG�

LQFLGHQFHV� RI� ELRWHUURULVP� KDYH� EHHQ�

UHSRUWHG� LQ� 2UHJRQ�� 7RN\R�� DQG� 86$���� ,W�

KDV�EHHQ�HPSKDVL]HG�WKDW�ELRWHUURULVP�PD\�

NLOO PRUH� SHUVRQV� WKDQ� QXFOHDU� ZDUV����

(OHFWURQLF� LQIRUPDWLRQ�FHQWHU�ZKLFK�FDQ�OLQN�

PHGLFDO� FDUH� SURYLGHUV� LQWR� D� QHWZRUN� VR�

WKDW�DGHTXDWH�WUHDWPHQW�FDQ�EH�SURYLGHG�IRU�

WKH� PDVV� GLVWULEXWLRQ� RI� WKH� PHGLFLQHV� LQ�

ELRWHUURULVP�DWWDFNV���

,Q�DGGLWLRQ�WR�ELRWHUURULVP���WHUURULVWV�

PD\� XVH� FKHPLFDO�� � UDGLRORJLFDO� RU� QXFOHDU�

H[SORVLYH� PDWHULDOV���� &KHPLFDO� ZHDSRQV�

KDYH� EHHQ� XVHG� E\� WHUURULVWV� LQ� ����� LQ�

6\ULD�DQG�XVHG�LW�PRUH�WKDQ����WLPHV�� DQG�

GHWDLOV� RI� GLIIHUHQW� LQFLGHQFHV� DUH� JLYHQ�

XVLQJ�GLIIHUHQW�FKHPLFDOV�� DQG�LQWHUQDWLRQDO�

FRRSHUDWLRQ� LV� XVXDOO\� UHTXLUHG� WR� WDFNOH�

VXFK�FDVHV����:KHQ�UDGLDWLRQ�IURP�GHFD\LQJ�

UDGLRDFWLYH�PDWHULDO�LV�XVHG�IRU�WHUURULVP�LW�LV�

UDGLRORJLFDO�WHUURULVP�ZKLFK�PD\�EH�XVHG�WR�

LQIOLFW� GDPDJH� WR� SHRSOH���� 5DGLRORJLFDO�

ZHDSRQV� FDQ� EH� WKH� SRWHQWLDO� ZHDSRQV� RI�

PDVV� GHVWUXFWLRQ���� 'LUW\� ERPEV� FDQ� EH�

SUHSDUHG�DQG�XVHG�E\�WHUURULVWV�E\�FRPELQJ�

WKH� UDGLRDFWLYH PDWHULDO� DQG� FRQYHQWLRQDO�

H[SORVLYHV����7KHUH�ZLOO�EH�PDQ\�FKDOOHQJHV�

LQ� GHDOLQJ� ZLWK� WKH� H[SORVLRQV� RI� GLUW\�

ERPEV���� 1XFOHDU� WHUURULVP� LV� ODXQFKLQJ� D�

QXFOHDU�ZDUKHDG�RQ�D�EDOOLVWLF�PLVVLOH�E\�D�

WHUURULV���� ,W� FDQ� EH� D� YHU\� ZRUVW� VLWXDWLRQ�

ZKHQ� WKRXVDQGV RI� SHRSOH� ZLOO� EH�

HQGDQJHUHG� DQG� LW� LV� SUHYHQWDEOH� DQG�

VKRXOG�EH�SUHYHQWHG���

7KH� FULPHV� E\� WHUURULVWV� PD\� EH�

GRQH�RQ�VKLSV�DQG�ERGLHV�RI�YLFWLPV�PD\�JR�

XQGHU�ZDWHU��0RVW� RI� WKH�SHRSOH�PD\� WKLQN�

WKDW� ZKHQ� ERGLHV� JR� XQGHUZDWHU� XVHIXO�

IRUHQVLF�HYLGHQFH�PD\�QRW�EH�DYDLODEOH�EXW�

LI� SURSHU� SURWRFROV� DUH� IROORZHG� XVHIXO�

HYLGHQFH� FDQ� DOZD\V� EH� UHWULHYHG� HYHQ�

XQGHU�VXFK�FLUFXPVWDQFHV���

,Q� DGGLWLRQ� WR� LQGLYLGXDO� FDXVDOLWLHV��

PDVV�GLVDVWHUV�GR�RFFXU�E\�WKH�DFWLYLWLHV�RI�

WKH� WHUURULVW
V� IRUHQVLF� RGRQWRORJ\� SOD\V� DQ�

LPSRUWDQW� UROH� LQ� WKH�PDQDJHPHQW�RI�PDVV�

GLVDVWHUV����'XH�WR�WHUURULVP��ZH�KDYH�PRUH�

FDGDYHUV�ZKLFK�QHHG�WR�EH�LGHQWLILHG���

0DVV� GLVDVWHUV� KDYH� EHHQ� GHILQHG�

E\� GLIIHUHQW� ZD\V� EXW� ZKHQ� DYDLODEOH�

UHVRXUFHV�DUH�QRW�VXIILFLHQW�ORFDOO\�WR�ORFDWH��

GHDO� DQG� LGHQWLI\� WKH� GHDG� ERGLHV� LW� LV� D�

PDVV�GLVDVWHU���

7KH�SUDFWLFHV� WR�GHDO�ZLWK�WKH�PDVV�

GLVDVWHUV�PD\�EH�GLIIHUHQW�LQ�GLIIHUHQW�DUHDV�

DQG�GLIIHUHQW�FRXQWULHV���

0XOWLGLVFLSOLQDU\� WHDPV� DUH� QHHGHG�

WR� WDNH� FDUH� RI� WKH� SURSHU� LQYHVWLJDWLRQ� RI�

WHUURULVWV’� LQFLGHQWV� DQG� WR� FROOHFW� YDULRXV�

HYLGHQFH� DQG� HVWDEOLVK� WKH� LGHQWLW\� RI� WKH�



YLFWLPV�� &ULPH� VFHQH� LQYHVWLJDWRU�� LV�

XVXDOO\�WKH�LQ�FKDUJH�RI�WKH�FULPH�VFHQH�RU�LW�

PD\�EH�D�PHGLFDO�H[DPLQHU��,Q�WKLV�)RUHQVLF�

SDWKRORJLVW� SOD\� DQ� LPSRUWDQW� UROH� LQ� WULDJH�

DQG� UHFRYHU\� RI ERGLHV� DQG� ELRORJLFDO�

HYLGHQFH����$IWHU� WKH�FULPH�VFHQH�KDV�EHHQ�

FOHDUHG� E\� WKH� ERPE� VTXDG�� IRUHQVLF�

SDWKRORJLVW� DQG� IRUHQVLF� RGRQWRORJLVWV� FDQ�

ZRUN� WKHUH��� )RUHQVLF� RGRQWRORJLVW� DQG�

)RUHQVLF� DQWKURSRORJLVW� DUH� WKH� LPSRUWDQW�

SDUW� RI� WKH� WHDP���� 5DGLRORJLVW� DQG� KLV�

WHFKQLFLDQ� DUH� DOVR� UHTXLUHG� WR� KHOS� WKH�

IRUHQVLF� SDWKRORJLVW�� IRUHQVLF�DQWKURSRORJLVW�

DQG�IRUHQVLF�RGRQWRORJLVW���

:KHUH� WKH� KDQGV� DUH� LQWDFW�

ILQJHUSULQW�H[SHUWV�KDYH�WKHLU�UROH�WR�SOD\�� ,I�

VRPH� RWKHU� SDUWV� RI� WKH� ERG\� DUH� LQWDFW�

ZKLFK�KDYH�EHHQ KDQGOHG�E\� WKH� WHUURULVWV��

LGHQWLILFDWLRQ�RI� WKH� WHUURULVWV� LV� SRVVLEOH�E\�

FRPSDULQJ� WKHVH� ILQJHUSULQWV� LQ� WKH�

GDWDEDVH�� (YHQ� WKH�'1$� FDQ� EH� H[WUDFWHG�

IURP� WKHVH� ILQJHUSULQWV� ZKLFK� FDQ� KHOS�

IXUWKHU� LQ� WKH� LGHQWLILFDWLRQ� RI� WKH� WHUURULVWV�
���

)RUHQVLF� SKRWRJUDSKHU� DQG� IRUHQVLF�

'1$� DQDO\VWV�� SK\VLFDO� HYLGHQFH� UHFRYHU\�

H[SHUWV� DQG� GHQWDO� K\JLHQLVW� PD\� EH� RWKHU�

LPSRUWDQW� PHPEHUV� RI� WKLV� PXOWLGLVFLSOLQDU\�

WHDP���

$� IRUHQVLF� SV\FKLDWULVW� PD\� EH�

QHHGHG� WR� WDNH� FDUH� RI� WKH� SRVW�WUDXPDWLF�

VWUHVV�RI� WKH� VXUYLYRUV�DQG� WR� ILQG�RXW� WKHLU�

FRQIOLFWV�DQG�VSLULWXDO�EHOLHIV�GLYHUVLW\�WR�JHW�

WKHP�UHOLHI�IURP�WKLV�VWUHVV���

)RUHQVLF�RGRQWRORJLVW�KDV�D�ELJ� UROH�

WR� SOD\� LQ� WKH� PDVV� GLVDVWHUV� FDXVHG� E\�

WHUURULVWV�� DQG�WKH\�FDQ�EH�RI�LPPHQVH�XVH�

WR� WKH� WHDP���� )RUHQVLF� RGRQWRORJ\� WHDP�

FDQ� KDYH� GLIIHUHQW� VXE�WHDPV� ZKLFK� KDYH�

EHHQ�QDPHG�DV�*R�7HDP�ZKLFK�ZLOO�GR�WKH�

SRVWPRUWHP� H[DPLQDWLRQ�� VXSSRUW� WHDP�

ZKLFK� FROOHFWV� WKH� DQWHPRUWHP� GHQWDO�

UHFRUGV� DQG� FRPSDULVRQ� WHDP� ZKLFK�

FRPSDUH� WKH� DQWHPRUWHP� DQG� SRVWPRUWHP�

UHFRUGV������

LW� XVXDOO\� FRQVWLWXWHV� D IRUHQVLF�

RGRQWRORJLVW� DQG� DQWKURSRORJLVW� �����

2EVHUYDWLRQV�ZLOO� EH� HDV\� LI� WKH� ERG\� LV� LQ�

WKH�SULPDU\�VWDJH�RI�UHOD[DWLRQ��)RU�DFFXUDWH�

UHFRUGLQJ� RI� WKH� GHQWDO� REVHUYDWLRQ� LI� ULJRU�

PRUWLV� KDV� VHW� LQ�� RUDO� DXWRSV\� LV� QHHGHG�

DQG� LW� FDQ� EH� SHUIRUPHG� DIWHU� WDNLQJ�

SHUPLVVLRQ� IURP� LQYHVWLJDWLQJ� RIILFHU� DQG�

IRUHQVLF� SDWKRORJLVW� DIWHU� WKH\� KDYH�

FRPSOHWHG� WKHLU� MREV�� E\� JLYLQJ� DQ� LQFLVLRQ�

IURP�WKH�DQJOH�RI�WKH�PRXWK�WR�WKH�WUDJXV�RQ�

ERWK� VLGHV� DQG� PDNLQJ� WKH� IODSV� WR� JHW�

YLVXDOL]DWLRQ� RI� WKH� WHHWK�� 5HPRYLQJ� WKH�

PXVFOHV� DQG� OLJDPHQWV� RI� WKH�

WHPSRURPDQGLEXODU� MRLQWV�ZLOO� KHOS� LQ�EHWWHU�

YLVXDOL]DWLRQ���� 7KH� ILQGLQJV� FDQ� EH�

UHFRUGHG� RQ� D� SLQN� IRUP� DV� SHU� WKH�

,17(532/� QRUPV���� 'HQWDO� UDGLRJUDSKV�



FDQ�EH� WDNHQ�DV� UHTXLUHG���5HPRYDO� RI� WKH�

MDZ�ERQHV�LI�UHTXLUHG�ZDV�DQ�DFFHSWHG�QRUP�

EXW� LW� KDG� LWV� RZQ� SUREOHPV� WKDW� ZKHQ�

UHODWLYHV� JHW� WKH� ERG\� ZLWKRXW� MDZV�� LW� OHIW�

WUDXPDWLF� HPRWLRQDO� HIIHFWV� RQ� WKH� IDPLO\�

DQG�DV�SHU�'9,�SURWRFRO�RI�,17(532/�MDZV�

VKRXOG� QRW� EH� UHPRYHG� XQOHVV� LW� LV� XWPRVW�

QHFHVVDU\�DIWHU�WDNLQJ�WKH�QDWLRQDO�ODZV�LQWR�

FRQVLGHUDWLRQ���

:KHQ�LQFLQHUDWLRQ�RFFXUV�VHFRQGDU\�

WR� ILUHV� LQ� YDULRXV� WHUURULVW� DFWLYLWLHV�

ILQJHUSULQWLQJ� RI� WKH� HQGRGRQWLF� REWXUDWLRQ�

PDWHULDO� FDQ� KHOS� LQ� WKH� LGHQWLILFDWLRQ���

3DODWDO� UXJDH� FDQ� DOVR� KHOS� LQ� WKH�

LGHQWLILFDWLRQ� ZKHQ� FRQVLGHUHG� DORQJ� ZLWK�

WKH� GHQWDO� DUFKHV���� /LS� SULQWV� FDQ� DOVR� EH�

VXFFHVVIXOO\� XVHG� IRU� LGHQWLILFDWLRQ� LI�

WHUURULVWV�RU� WKHLU�YLFWLPV�KDYH� OHIW�PDUNV�RI�

WKHLU� OLS� SULQWV� DQ\ZKHUH� DQG� VDPSOHV� IRU�

'1$� SURILOLQJ� FDQ� DOVR� EH� H[WUDFWHG� IURP�

WKHVH�OLS�SULQWV���

�� GHQWDO� K\JLHQLVW� FDQ� SOD\� DQ�

LPSRUWDQW� UROH� LQ� WKH� FROOHFWLRQ� RI� WKH�

DQWHPRUWHP� UHFRUGV� EHFDXVH� RI� WKHLU�

H[SHULHQFH� LQ� GHQWDO� FKDUWLQJ���� ,W� LV� DOVR�

NQRZQ� DV� WKH� KRPH� WHDP���� 7KH\� FDQ�

WUDQVIHU� DOO� WKH� H[DPLQDWLRQ�� WUHDWPHQW� DQG�

UDGLRJUDSKLF�UHFRUGV�RQ�D�\HOORZ�IRUP�ZKLFK�

D� VWDQGDUG� IRUP� KDYLQJ� RWKHU� LGHQWLILFDWLRQ�

IHDWXUHV�ZKLFK�FDQ�KHOS�LQ�LGHQWLILFDWLRQ�����,I�

WKHUH�LV�D�FHQWUDOL]HG�GHQWDO�UHFRUG�LW�JUHDWO\�

IDFLOLWDWHV�WKH�VXSSRUW�WHDP��

��IXQFWLRQV�WR�

FRPSDUH� WKH�DQWHPRUWHP�DQG�SRVW�PRUWHP�

UHFRUGV� WR� PDNH� ILQDO� LGHQWLILFDWLRQV� DQG�

UHSRUW� WKH� UHVXOWV���� 5DGLRJUDSKV� SURYLGH�

RQH�RI�WKH�JRRG�VRXUFHV�RI�FRPSDULVRQ�DQG�

DOO�W\SHV�RI�UDGLRJUDSKV�LQFOXGLQJ�ELWHZLQJV��

RUWKRSDQWRJUDPV�RU�SHULDSLFDO�FDQ�EH�XVHG�

IRU� WKLV� SXUSRVH���� &RPSXWHU�DVVLVWHG�

SRVWPRUWHP� LGHQWLILFDWLRQ >&$30,@� ZDV�

GHYHORSHG� WR� DVVLVW� LQ� IDVW� LGHQWLILFDWLRQ� RI�

YLFWLPV� RI� PDVV� GLVDVWHUV� DQG� LV� DYDLODEOH�

IUHH� WR� WKH� JRYHUQPHQW� DJHQFLHV� DQG�

QRQSURILW� KXPDQLWDULDQ� RUJDQL]DWLRQV����

'LIIHUHQW� XVHUV� KDYH� GHYHORSHG� VRIW� ZDUHV�

OLNH�'DYLG���XVHG�E\�$XVWUDOLD��'9,�6\VWHP�

,QWHUQDWLRQDO�� ZKLFK� LV� XVHG� E\� 'LVDVWHU�

0RUWXDU\� � 2SHUDWLRQDO� 5HVSRQVH� WHDP� LQ�

WKH�86$� DQG�:LQ,'�VRIWZDUH�V\VWHP��XVHG�

E\� ,QWHUQDWLRQDO� 3ROLFH� 2UJDQL]DWLRQ� ����

8QLILHG� 9LFWLP� ,GHQWLILFDWLRQ� 6\VWHP� >89,6@�

KDV� WKH� DGYDQWDJH� WKDW� WKH� GHVLUHG�

ODQJXDJH� FDQ� EH� VHOHFWHG� ZKLFK� PDNHV� LW�

HDV\� WR� XVH� DQG� KDV� DOVR� WKH� GDWD� RI� WKH�

PLVVLQJ� SHUVRQV� VR� FRPSDULVRQ� EHFRPHV�

HDV\����

,QWHOOLJHQW� 'HQWDO� LGHQWLILFDWLRQ�

V\VWHP�>,',6@�LV�TXLWH�KHOSIXO�LQ�LGHQWLILFDWLRQ�

IURP� WHHWK� HYHQ� ZKHQ� WKH\� KDYH� EHHQ�

DOWHUHG�DUWLILFLDOO\�RU�QDWXUDOO\�ZLWK�D�VXFFHVV�

UDWH�RI�������WR������ZLWK�MXVW�DQ�HUURU�UDWH�

RI� XS� WR� ������� 7KLV� V\VWHP� KDV� WKH�

DGYDQWDJH� WKDW� LW� FRQVXPHV� OHVV� WLPH� DQG�



HOHFWURQLF� LPDJHV� FDQ� EH� VWRUHG� PDNLQJ� D�

GDWDEDVH�IRU�IXUWKHU�XVH���

)LQDO� RSLQLRQ� LV� JLYHQ� LQ� D� ZKLWH�

IRUP�� 'LIIHUHQW� FRORUV� DUH� XVHG� IRU�

DQWHPRUWHP� UHFRUGV�� SRVWPRUWHP� UHFRUGV�

DQG�ZKLOH�JLYLQJ�D�ILQDO�RSLQLRQ�VR�WKDW�WKHUH�

PD\� QRW� EH� DQ\� FRQIXVLRQ� ZKLOH�

FRPSDULQJ���

7UDLQLQJ� RI� IRUHQVLF� RGRQWRORJLVWV�

DQG� PRFN� UHKHDUVDO� RI� SDUWLFLSDWLRQ� LQ� D�

PDVV� GLVDVWHU� LV� LPSRUWDQW�� DQG� LW� LV�

REVHUYHG� WKDW� IRUHQVLF� RGRQWRORJLVWV� ZKR�

DUH�H[SHULHQFHG�DOZD\V�SHUIRUP�EHWWHU�WKDQ�

RWKHU�GHQWLVWV�� ��

,Q� LQFLGHQWV� RI� WHUURULVP� ERGLHV� DUH�

XVXDOO\� IUDJPHQWHG� DQG� PXWLODWHG� DQG� LQ�

VXFK� W\SHV� RI� UHPDLQV� WHHWK� DUH� WKH�

LPSRUWDQW� VRXUFH� RI� '1$� LQ�DGGLWLRQ� WR� WKH�

ERQHV�EXW� WHHWK�DUH� WKH�SUHIHUUHG�VRXUFH� ��

DQG� VRPHWLPHV� WKLV� PD\� EH� WKH� RQO\�

VRXUFH����'1$� LV� D� YHU\� UHOLDEOH� VRXUFH� IRU�

LGHQWLILFDWLRQ� LQ� VXFK� FDVHV���� ,QWDFW� DQG�

GLVHDVH� IUHH� WHHWK� ZLWK� LQWDFW� URRWV� VKRXOG�

EH� SUHIHUUHG� DQG� '1$� IUHH� LQVWUXPHQWV�

VKRXOG�EH�XVHG����3UHPRODUV�DQG�PRODUV�DUH�

WKH�JRRG�VRXUFH�RI�'1$�� EXW� FDQLQHV�DQG�

LQFLVRUV� FDQ� EH� XVHG� LI� PRODUV� DQG�

SUHPRODUV�DUH�QRW�DYDLODEOH���

7HHWK� FDQ� EH� FRQWDPLQDWHG� E\�

EDFWHULD� DQG� H[RJHQRXV� '1$����

&RQWDPLQDWLRQ�RI�WKH�WHHWK�FDQ�LQWHUIHUH�ZLWK�

'1$� SURILOLQJ�� WKHUHIRUH� XVH� RI� SHUVRQDO�

SURWHFWLYH� HTXLSPHQW� LV� SUHIHUUHG� DQG�

VKRXOG� EH� XVHG� DQG� XVH� RI� 6RGLXP�

K\SRFKORULWH� FDQ� WDNH� FDUH� RI� EDFWHULDO�

FRQWDPLQDWLRQ� IRU� EHWWHU� H[WUDFWLRQ� RI� '1$�

DQG� XVH�RI� /� �� OLTXLG� VRDS� DQG� EOHDFK�ZLOO�

WDNH� FDUH�RI� H[RJHQRXV�'1$�DQG�EDFWHULD��

6XLWDEOH� 7RRWK� 'HFRQWDPLQDWLRQ� ZLOO�

LQFUHDVH�WKH�FKDQFH�RI�'1$�H[WUDFWLRQ�DQG�

SURSHU�SURWRFROV�VKRXOG�EH�IROORZHG�IRU� WKLV�

IRU�EHWWHU�LGHQWLILFDWLRQ�

'HQWDO�SXOS� LQ�WKH� URRWV�RI� WKH� WHHWK�

SURYLGHV� D� JRRG� VRXUFH� RI� '1$� WKRXJK� LW�

FDQ� EH� GHWHFWHG� LQ� WKH� FURZQ� ERG\�� URRW�

ERG\�DQG� WKH� WLS�RI� WKH� URRW����([WUDFWLRQ�RI�

SXOS� IRU� '1$� LV� EHVW� GRQH� E\� KRUL]RQWDO�

VHFWLRQLQJ� WKRXJK� LW� FDQ� EH� GRQH� E\�

FUXVKLQJ�� HQGRGRQWLF� DFFHVV� DQG� YHUWLFDO�

VHFWLRQLQJ� DQG� LW� DOVR� DOORZV� URWDU\�

LQVWUXPHQWV� DQG� LW� KDV� WKH� DGYDQWDJH� WKDW�

PRUSKRORJ\� RI� WRRWK� LV� UHWDLQHG� WR� KHOS� LQ�

LGHQWLILFDWLRQ���� $� VDPSOH� FRGH� PXVW� EH�

SURYLGHG�ZKHQ�VHQGLQJ�WKH�VDPSOH�IRU�'1$�

SURILOLQJ����3URSHU�SUHVHUYDWLRQ�DQG� ODEHOLQJ�

VKRXOG�EH�GRQH���

0LWRFKRQGULDO� '1$� KHOSV� LQ�

LGHQWLILFDWLRQ�ZKHQ�RQO\�GLVWDQW�UHODWLYHV�DUH�

DYDLODEOH�IRU�FRPSDULVRQ�DQG�WHHWK�LV�D�JRRG�

VRXUFH�RI�PLWRFKRQGULDO�'1$���

%\� DQDO\]LQJ� WKH� �+�� ��&�� ��1�� ��2�

LVRWRSLF�FRPSRVLWLRQ�LQ�WHHWK�DORQJ�ZLWK�KDLU��

QDLOV�	 ERQH�KXPDQ� SURYHQDQFH� EDVHG�RQ�

VWDEOH� LVRWRSH� IRUHQVLF� LQWHOOLJHQFH� ZLOO� EH�

SRVVLEOH� ZKHQ� XVHG� LQ� FRQMXQFWLRQ� ZLWK�

IRUHQVLF�DQWKURSRORJ\��7KLV�FDQ�DOVR�KHOS�WR�



NQRZ� WKH� UHFHQW� JHRJUDSKLF� PRYHPHQW� RI�

WKH�WHUURULVW�DV�ZHOO�DV�YLFWLPV���

%RPE�EODVWV�FDQ� UHVXOW� LQ� ILUH�ZKLFK�

FDQ� OHDG� WR� LQFLQHUDWLRQ� RI� WKH� ERGLHV� DQG�

WKLV� FDQ� SRVH� SUREOHPV� WR� WKH� IRUHQVLF�

RGRQWRORJLVWV� DV� WKH� FRURQDO� UHVWRUDWLRQV�

PD\� EH� GHVWUR\HG� E\� WKH� KLJK� DQG�

SHUVLVWHQW� WHPSHUDWXUH� DQG� LQ� WKHVH�

FLUFXPVWDQFHV� HOHPHQWDO� ILQJHUSULQWLQJ� WKH�

URRW� FDQDO� REWXUDWLRQ� � PDWHULDO� ILOOLQJV� PD\�

EH� KHOSIXO� LQ� LGHQWLILFDWLRQ� XVLQJ VFDQQLQJ�

HOHFWURQ� PLFURVFRS\�HQHUJ\� GLVSHUVLYH� ;�

UD\�VSHFWURVFRS\�>6(0�('6@����

,Q� FDVH�RI� WHUURULVW� DFWLYLW\� LI� KHOS� LV�

QHHGHG� WKHQ� LW� FDQ� EH� REWDLQHG� IURP� WKH�

,17(532/� DQG� WKHLU H[SHUWV� LQ� YDULRXV�

ILHOGV�FDQ�WHOO�XV�WKH�EHVW�SUDFWLFHV�LQFOXGLQJ�

WKDW� RI� IRUHQVLF� RGRQWRORJ\�DQG� LQIRUPDWLRQ�

FDQ� DOVR� EH� WDNHQ� WKH� '9,� *XLGH� RI� WKH�

,17(532/���

,Q� RQH� RI� WKH� VWXGLHV� RI� WHUURULVW�

YLROHQFH� LQYROYLQJ� VXLFLGDO� ERPE� DWWDFNV�

YLVXDO� LGHQWLILFDWLRQ� ZDV� LQ� ���� RI� FDVHV��

���� ZHUH� LGHQWLILHG� E\� ILQJHU� SULQWV� DQG�

�������RI�YLVXDOO\�LGHQWLILHG�ZHUH�FRQILUPHG�

E\� ILQJHU� SULQWV�������� ZHUH� LGHQWLILHG� E\�

GHQWDO� FRPSDULVRQ� DQG� ���� RI� YLVXDO�

LGHQWLILFDWLRQV� ZHUH� FRQILUPHG� E\� GHQWDO�

FRPSDULVRQ����ZHUH�LGHQWLILHG�E\�GLVWLQFWLYH�

SK\VLFDO� PHGLFDO� FKDUDFWHULVWLFV� RU�

DQDWRPLFDO� YDULDWLRQ� DQG� ���� RI� YLVXDO�

UHFRJQLWLRQV� ZHUH� FRQILUPHG� E\� WKHVH�

IHDWXUHV�� ������ RI� YLFWLPV� LGHQWLILHG� E\�

JHQHWLF� PDUNHUV� DQG� DQRWKHU� ������ FDVHV�

RI� YLVXDO� LGHQWLILFDWLRQ� LW� ZDV� FRQILUPHG�

ZKHUH�DV�����RI�WHUURULVW�SHUSHWUDWRUV�ZHUH�

LGHQWLILHG�E\�JHQHWLF�PDUNHUV��

7HUURULVP� LV� WKH� DFW� LQ� ZKLFK�

YLROHQFH� LV� XVHG� WR� HOLPLQDWH� YLFWLPV� EXW�

VLPXOWDQHRXVO\� DLP� LV� WR� FUHDWH� IHDU� LQ� D�

VHFWLRQ� RI� WKH� VRFLHW\� ��� ,W� LV� LPSRUWDQW� IRU�

WKH�IRUHQVLF�RGRQWRORJLVW� WR�NQRZ� WKDW�ZKDW�

PHDQV� FDQ� EH� XVHG� E\� WHUURULVWV� � VR� WKDW�

WKH\�FDQ�SUHSDUH� WKHPVHOYHV� WR�KDQGOH� WKH�

GLIIHUHQW� VLWXDWLRQV� WR�ZKLFK� WKH\� DUH�JRLQJ�

WR� EH� H[SRVHG� ZKHQ� WKH\� DUH� SDUW� RI� WKH�

PXOWLGLVFLSOLQDU\� WHDP� GHDOLQJ� ZLWK�

LQFLGHQFHV� RI� WHUURULVP�� DQG� KRZ� WKH\� FDQ�

EH� KHOSIXO� WR� WKH� WHDPV� GHDOLQJ� ZLWK�

LQFLGHQFHV�RI�WHUURULVPV�

:KHQ� RWKHU� PHDQV� RI� LGHQWLILFDWLRQ�

LV� QRW� KHOSLQJ� LQ� WKH� LGHQWLILFDWLRQ� RI� WKH�

YLFWLP
V� DSSOLFDWLRQ� RI� IRUHQVLF� RGRQWRORJ\�

FDQ� EH� D� YHU\� LPSRUWDQW� WRRO� DV� KDV� EHHQ�

VKRZQ�LQ�WKH�VWXG\�GRQH�LQ�,VUDHO����)RU�WKLV��

7KH� )RUHQVLF� 2GRQWRORJ\� 7HDP� VKRXOG� EH�

FRQVWLWXWHG� DQG� WKH� PRVW� H[SHULHQFHG�

SHUVRQ�VKRXOG�EH�DSSRLQWHG�LWV�OHDGHU�

:KHQ� VPDOO� DUPV� DUH� XVHG� WKHUH�

RFFXU�PXOWLSOH�HQWULHV�DQG�H[LW�ZRXQGV�DQG�

XVXDOO\�� IDFLDO� IHDWXUHV� UHPDLQ� LQWDFW�DQG� LQ�

VXFK� FDVHV�� YLVXDO� UHFRJQLWLRQ� LV� PRVW�

FRPPRQO\� XVHG� DQG� LV� WKH� PRVW� SUDFWLFDO�

PHWKRG�DV�KDV�EHHQ�REVHUYHG�E\�WKH�DXWKRU�

GXULQJ� URXWLQH� SRVWPRUWHP� H[DPLQDWLRQV��



7KH� LGHQWLILFDWLRQ� SURFHVV� LV� IDFLOLWDWHG� E\�

GRFXPHQWV�RU�SHUVRQDO�SRVVHVVLRQV�

,I� WKH� YLFWLP� LV� XQNQRZQ�DW� WKH� WLPH�

RI�SRVWPRUWHP�H[DPLQDWLRQ�WKH�SKRWRJUDSKV�

VKRXOG� EH� WDNHQ� DQG� LI� IDFH�PXWLODWHG� WKHQ�

ILQJHUSULQWV� FDQ� KHOS�� EXW� LI� KDQGV�DUH�DOVR�

PXWLODWHG� GHQWDO� H[DPLQDWLRQ� DQG� FUHDWLQJ�

SRVWPRUWHP� GHQWDO� UHFRUGV� DQG� FRPSDULQJ

ZLWK� DQWHPRUWHP� UHFRUGV� KHOS� LQ�

LGHQWLILFDWLRQ� RI� YLFWLPV� DQG� WHUURULVWV� NLOOHG�

LQ�VXFK�LQFLGHQWV�

'HQWLVWV�FDQ�DOVR�SOD\�D�SDUW�LQ�FDVH�

RI� DWWDFNV� LQ� ELRWHUURULVP� E\� KHOSLQJ� LQ� WKH�

PDVV� GLVWULEXWLRQ� RI� PHGLFLQH� DV� WKH\� DUH�

UHODWHG�WR�WKH�PHGLFDO�ILHOG�

:KHQ� SV\FKLDWULVW� FDQ� WDNH� FDUH� RI�

WKH� VWUHVV�RI� WKH� VXUYLYRUV� ��� WKH\� FDQ�DOVR�

EH� KHOSIXO� LQ� PDQDJLQJ� WKH� VWUHVV� RI� WKH�

WHDP�PHPEHUV� VRPH�RI�ZKRP�PD\�EH� WKH�

SDUW�RI�WKH�WHDP�IRU�WKH�ILUVW�WLPH�DQG�VHHLQJ�

WKH�GHDWK�DQG�GHYDVWDWLRQ�RQ�D�ODUJH�VFDOH��

HYHQ� PD\ DIIHFW� WKH� WHDP� PHPEHUV�

LQFOXGLQJ�IRUHQVLF�GHQWLVWV�

,W� LV� EHVW� WR� KDYH� XQLYHUVDOO\�

DFFHSWHG� SUDFWLFHV� ZKHQ� GHDOLQJ� ZLWK� WKH�

WHUURULVW� YLROHQFH� HVSHFLDOO\� LI� LW� LV� UHVXOWLQJ�

LQ� PDVV� GLVDVWHUV� DQG� WKH� EHVW� SUDFWLFH� LV�

WKH� HYLGHQFH�EDVHG� SUDFWLFH� DQG� WKDW�

IROORZHG�E\�,17(532/�'9,�UHVSRQVH�ZKLFK�

LV� IROORZHG� LQ� ���� FRXQWULHV�� ��� 7KHUH� LV�

VWURQJ� QHHG� WR� KDYH� SURWRFROV� DERXW� WKH�

RUJDQL]DWLRQ�RI�'9,�WR�DYRLG�GXSOLFDWLRQ�DQG�

GHOD\� ��

,I� ZH� IROORZ� WKH� JXLGHOLQHV� IRU�

SUHVHUYLQJ� WKH� PDWHULDO� IRU� '1$� DQDO\VLV�

URXWLQHO\��EHWWHU� UHVXOWV�FDQ�EH�REWDLQHG�IRU�

LGHQWLILFDWLRQ���

,W� LV� EHWWHU� WKDW�HDFK� WHDP�GHYHORSV�

LWV� RZQ� 6WDQGDUG� 2SHUDWLQJ� 3URFHGXUHV�

>623@� LQ� DGYDQFH� GHSHQGLQJ� XSRQ� WKH�

DYDLODELOLW\� RI� WHDP� PHPEHUV� DQG� IDFLOLWLHV�

DQG� WKLV�ZLOO�KHOS� LQ�JHWWLQJ�EHWWHU� UHVXOWV� LQ�

VXFK�HYHQWXDOLWLHV�

6PDOO� ILUHDUPV� XVHG� E\� WHUURULVWV�

FDXVH� OHVV� PXWLODWLRQ� ZKHUHDV� JUHQDGHV�

DQG� H[SORVLYH� PDWHULDO� FDXVH� D� ORW� RI�

PXWLODWLRQ��0XWLODWLRQ� RI� WKH� GHDG� ERGLHV� LV�

DOVR�FRPPRQ�ZKHQ�SODQHV�DUH�KLMDFNHG�DQG�

LV� EORZQ�RII� RU� LW�PHHWV�DQ�DFFLGHQW��:KHQ�

WHUURULVWV� GULYH� KHDY\� YHKLFOHV� RYHU� WKH�

FURZG� PXWLODWLRQV� RFFXU� WR� WKH� YDULRXV�

H[WHQWV�� ,Q� ELRWHUURULVP� SUREOHP� RI�

PXWLODWLRQV� LV�QRW� WKHUH�DQG� LGHQWLILFDWLRQ�RI�

WKH� YLFWLPV� LV� D� QRW� D� ELJ� SUREOHP�� 'LUW\�

ERPEV� DQG� QXFOHDU� ZHDSRQV� LI� XVHG� E\�

WHUURULVW� ZLOO� FUHDWH� GDPDJH� RQ� D� ODUJHU�

VFDOH� DQG� D� PDVVLYH� SUREOHP� RI�

LGHQWLILFDWLRQ

:KHQ� PXWLODWLRQ� LV� OHVV�� YLVXDO�

LGHQWLILFDWLRQ� VHUYHV� WKH� SXUSRVH� EXW� LI�

PXWLODWLRQ� LV� H[WHQVLYH� RWKHU� PHWKRGV� DUH�

KHOSIXO� DQG� IRUHQVLF� RGRQWRORJ\� LV� RQH� RI�

WKRVH� PHWKRGV� ZKHUH� SRVWPRUWHP� GHQWDO�

REVHUYDWLRQ� FDQ� EH� PDWFKHG� ZLWK�

DQWHPRUWHP� REVHUYDWLRQ� WR� KHOS� LQ�



LGHQWLILFDWLRQ���)RU�VXFFHVVIXO�SURVHFXWLRQ�RI�

WKH� FDVHV�� LW� LV� LPSRUWDQW� WR� LGHQWLI\� WKH�

YLFWLPV� DQG� SHUSHWUDWRUV�� )RUHQVLF�

RGRQWRORJ\� DOVR� KHOSV� WR� VXFFHVVIXOO\�

SURVHFXWH� WHUURULVWV� DQG� FXUE� WKH� FULPHV�

FRPPLWWHG�E\�WHUURULVWV�

,Q�WHUURULVW�DFWLYLWLHV�ZKHUH�ERG\�PD\�

EH� IUDJPHQWHG� RU� PD\� EH� UHFRYHUHG� LQ�

GHFRPSRVHG� FRQGLWLRQV '1$� 3URILOLQJ� RU�

'1$� ILQJHUSULQWLQJ� ZKLFK� LV� EDVHG� XSRQ�

FRPSDULQJ�WKH�VKRUW�WDQGHP�UHSHDWV�RI�'1$�

IURP� WKH� GHDG� ERGLHV� DQG� WKDW� RI� WKH�

UHODWLYHV�DQG� WKLV� IDFLOLW\�ZKHUH�DYDLODEOH� LV�

OLNHO\� WR� UHSODFH� RWKHU� PHWKRGV� DQG� LV�

DOPRVW�PDQGDWRU\�LQ�GHYHORSHG�QDWLRQV�DQG�

WKRVH�FRXQWULHV�ZKR�FDQ�DIIRUG�LW�DQG�ZKHUH�

IDFLOLW\� IRU� WKLV� WHVW� LV� SUHVHQW�� 6DPSOHV� IRU�

WKLV� '1$� SURILOLQJ� FDQ� EH� FROOHFWHG� IURP�

WHHWK�E\�WKH�IRUHQVLF�RGRQWRORJLVWV�

%XW� WKLV� FDQ� EH� SRVVLEOH� RQO\� LI� WKH�

LQYHVWLJDWLRQ�DJHQFLHV�DUH�DZDUH�RI�WKH�UROH�

RI� IRUHQVLF� RGRQWRORJLVWV� DQG� HVSHFLDOO\� LI�

IRUHQVLF� RGRQWRORJLVWV� EHFRPH� SDUW� RI� WKH�

LQYHVWLJDWLRQ� WHDPV� DQG� WKH\� DUH� ZHOO�

WUDLQHG�� ,Q� DGGLWLRQ� WR� WKLV�� IRUHQVLF�

RGRQWRORJ\� XQLWV� QHHG� WR� EH� VHW� XS� LQ� WKH�

XQLYHUVLWLHV� WR� WUDLQ� WKH� GHQWLVWV� DQG� LQ� WKH�

KRPH�GHSDUWPHQWV� WR�DSSO\� WKH� VHUYLFHV�RI�

IRUHQVLF� RGRQWRORJLVWV� WR� IXOO\� XWLOL]H� WKHLU�

VHUYLFHV�LQ�WHUURULVWV’�UHODWHG�LQFLGHQWV�

1RQH

1RQH

��� 'HILQLWLRQ�RI�7HUURULVP�–6RFLDO�DQG�3ROLWLFDO�

(IIHFWV� >,QWHUQHW@�� >FLWHG� ����� $SU� �@��

$YDLODEOH� IURP��

KWWS���MPYK�RUJ�DUWLFOH�GHILQLWLRQRI�WHUURULVP�

VRFLDO�DQG�SROLWLFDO�HIIHFWV�

��� 5XE\�&KDUOHV�/��7KH�'HILQLWLRQ�RI�7HUURULVP��

$QDO� 6RF� ,VVXHV� 3XEOLF� 3ROLF\�� ����� 1RY�

���������–����

��� $JUHHG� GHILQLWLRQ� RI� WHUP�‘WHUURULVP’� VDLG� WR�

EH� QHHGHG� IRU� FRQVHQVXV� RQ� FRPSOHWLQJ�

FRPSUHKHQVLYH� FRQYHQWLRQ� DJDLQVW� LW� _�

PHHWLQJV� FRYHUDJH� DQG� SUHVV� UHOHDVHV�

>,QWHUQHW@��>FLWHG������$SU��@��$YDLODEOH�IURP��

KWWSV���ZZZ�XQ�RUJ�SUHVV�HQ������JDO�����G

RF�KWP

��� 6DXQGHUV� 0-�� )RUHQVLF� 'HQWLVWU\�� $� 3XEOLF�

DQG�6RFLDO�6HUYLFH��*HQHUDWLRQV�������1RY�

����������–����

��� /HY\�%6��6LGHO�9:��7HUURULVP��,Q��4XDK�65��

HGLWRU�� ,QWHUQDWLRQDO� (QF\FORSHGLD� RI� 3XEOLF�

+HDOWK� �6HFRQG� (GLWLRQ�� >,QWHUQHW@�� 2[IRUG��

$FDGHPLF�3UHVV�� ������ S�� ���–���$YDLODEOH�

IURP��

KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFO

H�SLL�%�������������������

��� &RUDFK�'��0DVV�GLVDVWHU�YLFWLP�LGHQWLILFDWLRQ�

DVVLVWHG� E\� GQD� W\SLQJ�� ,Q�� 0ROHFXODU�

'LDJQRVWLFV��6HFRQG�(GLWLRQ�� >,QWHUQHW@��6DQ�

'LHJR�� $FDGHPLF� 3UHVV�� ������ S�� ���–����

$YDLODEOH� IURP��

KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFO

H�SLL�%�������������������



��� .DQFKDQ�7��$JJUDZDO�$��7HUURULVP��6XLFLGH�

%RPELQJ�–,QYHVWLJDWLRQ��,Q��(QF\FORSHGLD�RI�

)RUHQVLF� DQG� /HJDO� 0HGLFLQH� �6HFRQG�

(GLWLRQ��>,QWHUQHW@��2[IRUG��(OVHYLHU��������S��

���–���� $YDLODEOH� IURP��

KWWSV���ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFO

H�SLL�%������������������;
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