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$%675$&7
%$&.*5281'��$QWLPLFURELDO� UHVLVWDQFH� LV� D� JOREDO� KHDOWK
FKDOOHQJH�� 7KHUH� LV� LQDGHTXDWH� LQIRUPDWLRQ� RQ� DQWLPLFURELDO
SUHVFULELQJ� SUDFWLFHV� LQ�PDQ\� VXE�6DKDUDQ�$IULFDQ� FRXQWULHV
LQFOXGLQJ�1LJHULD��$� VWDQGDUGL]HG�PHWKRG� IRU� VXUYHLOODQFH� RI
DQWLPLFURELDO� XVH� LQ� KRVSLWDOV� ZDV� HPSOR\HG� WR� DVVHVV� WKH
DQWLPLFURELDO�SUHVFULELQJ�SUDFWLFHV�LQ�8&+��,EDGDQ��1LJHULD�
0(7+2'6��$�SRLQW�SUHYDOHQFH�VXUYH\��336��ZDV�FRQGXFWHG�LQ
'HFHPEHU����������DW�WKH�8&+�,EDGDQ��7KH�VXUYH\�LQFOXGHG�DOO
LQ�SDWLHQWV�UHFHLYLQJ�DQ�DQWLPLFURELDO�RQ�WKH�GD\�RI�336��'DWD
FROOHFWHG� LQFOXGHG�GHWDLOV� RQ� WKH� DQWLPLFURELDO� DJHQWV�� UHDVRQV
DQG� LQGLFDWLRQV� IRU� WUHDWPHQW� DV� ZHOO� DV� D� VHW� RI� TXDOLW\
LQGLFDWRUV��$�ZHE�EDVHG� DSSOLFDWLRQ�ZDV� XVHG� IRU� GDWD�HQWU\�
YDOLGDWLRQ�DQG�UHSRUWLQJ�DV�GHVLJQHG�E\�WKH�8QLYHUVLW\�RI�$QWZHUS
�ZZZ�JOREDO�SSV�EH��
5(68/76��7KLV�VXUYH\� LQFOXGHG�����SDWLHQWV�IURP����GLIIHUHQW
ZDUGV�RI�ZKLFK�������UHFHLYHG�DW� OHDVW�RQH�DQWLPLFURELDO��7KH
QHRQDWDO� PHGLFDO� ZDUGV� FRQWULEXWHG� WKH� KLJKHVW� QXPEHU� RI
SDWLHQWV�ZKR� � UHFHLYHG� DQWLELRWLFV��$� WRWDO� RI� ���� WKHUDSHXWLF
DQWLELRWLF� SUHVFULSWLRQV� ZHUH� LVVXHG��PDLQO\� IRU�&RPPXQLW\�
$FTXLUHG� ,QIHFWLRQV� �Q ����� ��������0RVW� SUHVFULSWLRQV� IRU
+HDOWKFDUH�$VVRFLDWHG�,QIHFWLRQV��Q ����ZHUH�LQWHUYHQWLRQ�UHODWHG
��������� )UHTXHQWO\� XVHG� DQWLELRWLFV� LQFOXGH� WKLUG� JHQHUDWLRQ
FHSKDORVSRULQV� ��������PDLQO\� FHIWULD[RQH��� IROORZHG� E\
FRPELQDWLRQ� RI� SHQLFLOOLQ¶V� ��������PDLQO\� DPR[LFLOOLQ� ZLWK
HQ]\PH� LQKLELWRU�� DQG� IOXRURTXLQRORQHV� ���������0DMRULW\�
����������RI� WKH�SDWLHQWV� KDG�SDUHQWHUDO� DQWLELRWLFV� DQG� RQO\
�����������RI�DOO�DQWLELRWLF�SUHVFULSWLRQV�KDG�D�GRFXPHQWHG�VWRS
RU�UHYLHZ�GDWH��$OWKRXJK� WKH�UHDVRQ�IRU�DQWLELRWLF�SUHVFULSWLRQ
ZDV� LQGLFDWHG� IRU� ���� �������� SUHVFULSWLRQV�� WDUJHWHG� WKHUDS\
ZDV� WKH� EDVLV� IRU� RQO\� ��� ������RI� WKHVH� SUHVFULSWLRQV�� � )RU
VXUJLFDO�SURSK\OD[LV��������RI�DOO�SUHVFULSWLRQV�ZHUH�JLYHQ�IRU
PRUH�WKDQ�RQH�GD\��&RPSOLDQFH�WR�JXLGHOLQHV�ZDV�QRQ�H[LVWHQW�
&21&/86,21�� 2XU� ILQGLQJV� VKRZHG� KLJK� EURDG� VSHFWUXP
SUHVFULELQJ�� KLJK� QXPEHU� RI� LQWHUYHQWLRQ� UHODWHG� KHDOWK� FDUH
LQIHFWLRQV�� KLJK� XVH� RI� SURORQJHG� VXUJLFDO� SURSK\OD[LV�
LQH[LVWHQFH�RI�ORFDO�JXLGHOLQHV��DQG�ORZ�XWLOL]DWLRQ�RI�ODERUDWRU\
IDFLOLWLHV� � +RVSLWDO� UHODWHG� LQWHUYHQWLRQ� VKRXOG� LQFOXGH
GHYHORSPHQW� RI� DQWLELRWLF� JXLGHOLQH� DQG� LQFUHDVHG
HQOLJKWHQPHQW� RQ� UDWLRQDO� SUHVFULELQJ� SUDFWLFHV��:$-0������
����������±����

.H\ZRUGV��$QWLPLFURELDO��3UHVFULELQJ�SUDFWLFHV��3RLQW�SUHYDOHQFH
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&217(;7(�� /D� UpVLVWDQFH� DX[� DQWLPLFURELHQV� HVW� XQ� GpIL� VDQLWDLUH
PRQGLDO�� /HV� LQIRUPDWLRQV� VXU� OHV� SUDWLTXHV� GH� SUHVFULSWLRQ� GHV
DQWLPLFURELHQV� VRQW� LQVXIILVDQWHV� GDQV� GH� QRPEUHX[� SD\V� G¶$IULTXH
VXEVDKDULHQQH��GRQW� OH�1LJHULD��8QH�PpWKRGH�VWDQGDUGLVpH�GH�VXUYHLOODQFH
GH� O¶XWLOLVDWLRQ� GHV� DQWLPLFURELHQV� GDQV� OHV� K{SLWDX[� D� pWp� XWLOLVpH� SRXU
pYDOXHU� OHV� SUDWLTXHV� GH� SUHVFULSWLRQ� GHV� DQWLPLFURELHQV� j�8&+�� ,EDGDQ�
1LJHULD�
0e7+2'(6��8QH� HQTXrWH� GH� SUpYDOHQFH� SRQFWXHOOH� �336�� D� pWp�PHQpH
OH� ��� GpFHPEUH� ����� j� O¶8&+� ,EDGDQ�� /¶HQTXrWH� D� SRUWp� VXU� WRXV� OHV
SDWLHQWV� KRVSLWDOLVpV� UHFHYDQW� XQ� DQWLPLFURELHQ� OH� MRXU� GH� O¶HQTXrWH� GH
SUpYDOHQFH� SRQFWXHOOH�� /HV� GRQQpHV� UHFXHLOOLHV� FRPSUHQDLHQW� GHV� GpWDLOV
VXU� OHV� DJHQWV� DQWLPLFURELHQV�� OHV� UDLVRQV� HW� OHV� LQGLFDWLRQV� GX� WUDLWHPHQW
DLQVL� TX¶XQ�HQVHPEOH�G¶LQGLFDWHXUV� GH�TXDOLWp��8QH�DSSOLFDWLRQ�ZHE�D� pWp
XWLOLVpH� SRXU� OD� VDLVLH�� OD� YDOLGDWLRQ� HW� OD� FRPPXQLFDWLRQ� GHV� GRQQpHV�
WHOOH� TXH� FRQoXH� SDU� O¶8QLYHUVLWp� G¶$QYHUV� �ZZZ�JOREDO�SSV�EH��
5e68/7$76�� &HWWH� HQTXrWH� D� SRUWp� VXU� ���� SDWLHQWV� GH� ��� VHUYLFHV
GLIIpUHQWV��GRQW��������RQW� UHoX�DX�PRLQV�XQ�DQWLPLFURELHQ��/HV�VHUYLFHV
GH� PpGHFLQH� QpRQDWDOH� RQW� IRXUQL� OH� SOXV� JUDQG� QRPEUH� GH� SDWLHQWV
D\DQW� UHoX� GHV� DQWLELRWLTXHV��$X� WRWDO�� ���� RUGRQQDQFHV� G¶DQWLELRWLTXHV
WKpUDSHXWLTXHV� RQW� pWp� GpOLYUpHV�� SULQFLSDOHPHQW� SRXU� GHV� LQIHFWLRQV
DFTXLVHV� GDQV� OD� FRPPXQDXWp� �Q ���� �� ����� ���� /D� SOXSDUW� GHV
SUHVFULSWLRQV� SRXU� OHV� LQIHFWLRQV� DVVRFLpHV� DX[� VRLQV� GH� VDQWp� �Q ���
pWDLHQW� OLpHV� j� XQH� LQWHUYHQWLRQ� ������ ���� /HV� DQWLELRWLTXHV� OHV� SOXV
IUpTXHPPHQW� XWLOLVpV� VRQW� OHV� FpSKDORVSRULQHV� GH� WURLVLqPH� JpQpUDWLRQ
��������� SULQFLSDOHPHQW� OD� FHIWULD[RQH��� VXLYLHV� SDU� OHV� FRPELQDLVRQV� GH
SpQLFLOOLQH� ��������� SULQFLSDOHPHQW� O¶DPR[LFLOOLQH� DYHF� XQ� LQKLELWHXU
HQ]\PDWLTXH�� HW� OHV� IOXRURTXLQRORQHV� ���������� /D�PDMRULWp�� ����������
GHV� SDWLHQWV� RQW� UHoX� GHV� DQWLELRWLTXHV� SDU� YRLH� SDUHQWpUDOH� HW� VHXOHPHQW
��� �������� GH� WRXWHV� OHV� SUHVFULSWLRQV� G¶DQWLELRWLTXHV� DYDLHQW� XQH� GDWH
G¶DUUrW� RX� GH� UpYLVLRQ� GRFXPHQWpH�� %LHQ� TXH� OH�PRWLI� GH� OD� SUHVFULSWLRQ
G¶DQWLELRWLTXHV� DLW� pWp� LQGLTXp� SRXU� ���� ������ ��� RUGRQQDQFHV�� OH
WUDLWHPHQW�FLEOp�Q¶D�pWp� j� OD�EDVH�TXH�GH� ��� �������� GH� FHV�RUGRQQDQFHV�
3RXU� OD� SURSK\OD[LH� FKLUXUJLFDOH�� ������� GH� WRXWHV� OHV� SUHVFULSWLRQV� RQW
pWp� GRQQpHV� SRXU� SOXV� G¶XQ� MRXU�� /D� FRQIRUPLWp� DX[� GLUHFWLYHV� pWDLW
LQH[LVWDQWH�
&21&/86,21�� 1RV� UpVXOWDWV� RQW� PRQWUp� XQ� QRPEUH� pOHYp� GH
SUHVFULSWLRQV� j� ODUJH� VSHFWUH�� XQ� QRPEUH� pOHYp� G¶LQIHFWLRQV� OLpHV� DX[
VRLQV� GH� VDQWp�� XQ� UHFRXUV� pOHYp� j� OD� SURSK\OD[LH� FKLUXUJLFDOH� SURORQJpH�
O¶LQH[LVWHQFH� GH� OLJQHV� GLUHFWULFHV� ORFDOHV� HW� XQH� IDLEOH� XWLOLVDWLRQ� GHV
LQVWDOODWLRQV� GH� ODERUDWRLUH�� /HV� LQWHUYHQWLRQV� KRVSLWDOLqUHV� GHYUDLHQW
LQFOXUH� O¶pODERUDWLRQ� GH� OLJQHV� GLUHFWULFHV� VXU� OHV� DQWLELRWLTXHV� HW� XQH
PHLOOHXUH�FRQQDLVVDQFH�GHV�SUDWLTXHV�GH�SUHVFULSWLRQ� UDWLRQQHOOHV��:$-0
������ ������� ���±����

0RWV� FOpV��$QWLPLFURELHQ�� 3UDWLTXHV� GH� SUHVFULSWLRQ�� (QTXrWH� VXU� OD
SUpYDOHQFH� SRQFWXHOOH�
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$��)RZRWDGH�DQG�$VVRFLDWHV $QWLPLFURELDO�3UHVFULELQJ�3UDFWLFHV� LQ�D�1LJHULDQ�+RVSLWDO

,1752'8&7,21
$QWLPLFURELDO�DJHQWV�SOD\�D�PDMRU

UROH�LQ�PRGHUQ�KHDOWKFDUH�HVSHFLDOO\� LQ
WKH� KRVSLWDO� VHWWLQJ���7KH� LUUDWLRQDO� XVH
RI� WKHVH�DJHQWV�KDV� OHG� WR� WKH�GHYHORS�
PHQW� RI� � DQWLPLFURELDO� UHVLVWDQFH
�$05��ZKLFK��LV�FRQVLGHUHG�D�VLJQLILFDQW
JOREDO�KHDOWK�FKDOOHQJH���7KLV�LV�GXH�WR
WKH�VSUHDG�RI�PXOWLGUXJ�UHVLVWDQW��0'5�
PLFUR�RUJDQLVPV�DURXQG�WKH�ZRUOG�ZLWK
UHVXOWDQW� LOOQHVVHV�OHDGLQJ�WR�SURORQJHG
KRVSLWDO�VWD\��LQFUHDVHG�FRVW�RI�WUHDWPHQW
DQG�LQFUHDVHG�PRUELGLW\�DQG�PRUWDOLW\��

,QIHFWLRQV� E\�0'5� PLFURRUJDQLVPV
UHTXLUH� WUHDWPHQW�ZLWK�PRUH� H[SHQVLYH
DQWLPLFURELDO� DJHQWV� DQG� FRQVHTXHQW
LQFUHDVHG� GXUDWLRQ� RI� WUHDWPHQW� RU
KRVSLWDOLVHG� FDUH�� WKXV� OHDGLQJ� WR� DQ
RYHUDOO� LQFUHDVH� LQ� KHDOWKFDUH� FRVWV�
$QWLPLFURELDO�PLVXVH� LV� IDFLOLWDWHG� LQ
GHYHORSLQJ�FRXQWULHV��LQFOXGLQJ�1LJHULD�
E\� WKHLU� DYDLODELOLW\� RYHU� WKH� FRXQWHU�
ZLWKRXW�SUHVFULSWLRQ��$GGLWLRQDOO\��VHOI�
PHGLFDWLRQ�LV�D�FRPPRQ�SUDFWLFH�LQ�RXU
HQYLURQPHQW�ZKHUH� SDWLHQWV� RIWHQ� JHW
DQWLPLFURELDOV�ZLWKRXW�SUHVFULSWLRQ�DQG
LQ� VRPH� LQVWDQFHV�� VRPH�SDWLHQWV� VHHN
WKHLU� ILUVW�OLQH� RI� WUHDWPHQW� IURP
WUDGLWLRQDO�KHDOHUV�ZKR�SURYLGH�WKHP�ZLWK
KHUEDO�FRPELQDWLRQV�IRU�WKH�WUHDWPHQW�RI
LQIHFWLRQV�

7KH� JOREDO�$05� FULVLV� KDV� EHHQ
DWWULEXWHG� WR� RYHUSUHVFULELQJ� RI� DQWL�
PLFURELDO�DJHQWV��LQFRUUHFW�SUHVFULSWLRQ
ZLWK�ZURQJ�GRVDJH��QRQFRPSOLDQFH�ZLWK
WKH� FRXUVH� RI� WUHDWPHQW�� ORZ�TXDOLW\
DQWLELRWLFV��SRRU�LQIHFWLRQ�SUHYHQWLRQ�DQG
FRQWURO� SUDFWLFHV� LQ� KHDOWKFDUH� VHWWLQJV
DPRQJ� RWKHUV��� � &RUH� FRQWULEXWRUV� WR
$05� LQFOXGH� LQDSSURSULDWH� XVH� RI
DQWLPLFURELDOV�DQG� ODFN�RI� VXUYHLOODQFH
V\VWHPV����

7KH� GHYHORSPHQW� RI�$05� FDQ� EH
FXUEHG�E\�WKH�DGRSWLRQ�RI�DQWLPLFURELDO
VWHZDUGVKLS�ZKLFK�SURPRWHV�UDWLRQDO�DQG
DSSURSULDWH�DQWLPLFURELDO�XVH��,QIRUPD�
WLRQ� RQ� WKH� DQWLPLFURELDO� SUHVFULELQJ
SUDFWLFHV� LV� UHTXLUHG� SULRU� WR� WKH
LPSOHPHQWDWLRQ� RI� DQ� DQWLPLFURELDO
VWHZDUGVKLS�SURJUDP���7KHUH�LV�GHDUWK�RI
SXEOLVKHG� GDWD� RQ� DQWLELRWLF� FRQVXPS�
WLRQ� DQG� SUHVFULSWLRQ� SUDFWLFHV� LQ�PRVW
VXE�6DKDUDQ�$IULFDQ�FRXQWULHV��LQFOXGLQJ
1LJHULD� WKXV� LPSHGLQJ� WKH� VXFFHVVIXO
GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI
DQWLPLFURELDO�VWHZDUGVKLS�SURJUDPPHV�

3RLQW� SUHYDOHQFH� VXUYH\V� DUH
HVWDEOLVKHG�VXUYHLOODQFH�PHWKRGV�DQG�WKH
*OREDO� 3RLQW� 3UHYDOHQFH� 6XUYH\� RI
DQWLPLFURELDO� FRQVXPSWLRQ� DQG
UHVLVWDQFH� �*�336�� KDV� EHFRPH� DQ
DFFHSWHG� WRRO� WR�PRQLWRU� DQWLPLFURELDO
SUHVFULELQJ� SUDFWLFHV� DQG�PXOWL�GUXJ
UHVLVWDQFH�ZRUOGZLGH���7KH�OLPLWDWLRQ�RI
WKH�336�PHWKRG�LV�WKDW�LW�FDQQRW�EH�XVHG
WR� DVVHVV� RSWLPL]DWLRQ� RI� DQWLELRWLF
WKHUDS\� VXFK� DV� WKH� LQLWLDWLRQ�� WKH
GXUDWLRQ� RU� WKH� GLVFRQWLQXDWLRQ� RI
DQWLELRWLFV��7KH�DLP�RI�WKLV�VWXG\�ZDV�WR
GHWHUPLQH�WKH�SDWWHUQV�DQG�SUHYDOHQFH�RI
DQWLPLFURELDO� SUHVFULELQJ� LQ� D� WHUWLDU\
KRVSLWDO�LQ�1LJHULD�

0(7+2'6
$� SRLQW� SUHYDOHQFH� VXUYH\� �336�

ZDV�FRQGXFWHG�LQ�'HFHPEHU����������DW
WKH�8QLYHUVLW\�&ROOHJH�+RVSLWDO��8&+�
,EDGDQ��1LJHULD��DQ�����EHGGHG�WHUWLDU\
KHDOWKFDUH�IDFLOLW\�ZLWK�DQ�DYHUDJH�RI������
LQ�SDWLHQW� DGPLVVLRQV� SHU�PRQWK�� 7KH
VXUYH\�LQFOXGHG�DOO�LQ�SDWLHQWV�UHFHLYLQJ
DW�OHDVW�RQH�DQWLPLFURELDO�RQ�WKH�GD\�RI
336��(OLJLEOH�SDWLHQWV�VKRXOG�KDYH�EHHQ
DGPLWWHG�WR�WKH�ZDUG�IRU�DW�OHDVW����KRXUV
EHIRUH� WKH� VXUYH\� DQG� VWLOO� EH� RQ
DGPLVVLRQ� DW� �� DP� RQ� WKH� GD\� RI� WKH
VXUYH\�� 'DWD� IURP� WKH� VWXG\� ZHUH
DQRQ\PLVHG� DQG� GLUHFW� SDWLHQW� FRQWDFW
ZDV�QRW�UHTXLUHG�KHQFH�SDWLHQW�FRQVHQW
ZDV� QRW� QHHGHG�� (DFK� SDWLHQW¶V� UHFRUG
ZDV� DVVLJQHG� D� XQLTXH� VXUYH\� QXPEHU
ZKLFK�ZDV�DXWRPDWLFDOO\�JHQHUDWHG���'DWD
FROOHFWHG� LQFOXGHG� DJH�� JHQGHU�
DQWLPLFURELDO�DJHQWV��QXPEHU�RI�GRVHV�SHU
GD\��URXWH�RI�DGPLQLVWUDWLRQ��LQGLFDWLRQV
IRU� WUHDWPHQW� DQG� GRFXPHQWDWLRQ� RI
LQGLFDWLRQ�� VWRS� RU� UHYLHZ� GDWH� RI
SUHVFULSWLRQ��PLFURELRORJLFDO� GDWD� DQG
FRPSOLDQFH�ZLWK�SUHVFULELQJ�JXLGHOLQHV�
7KH�GHQRPLQDWRU�XVHG�LQFOXGHG�WKH�WRWDO
QXPEHU�RI�SDWLHQWV�RQ�DGPLVVLRQ��$�ZHE�
EDVHG� DSSOLFDWLRQ� GHVLJQHG� E\� WKH
8QLYHUVLW\� RI�$QWZHUS� >ZZZ�JOREDO�
SSV�EH@� ZDV� XVHG� IRU� GDWD�HQWU\�
YDOLGDWLRQ�DQG�UHSRUWLQJ��7KH�VXUYH\�ZDV
FRQGXFWHG� E\� UHVLGHQW� GRFWRUV� LQ� WKH
GHSDUWPHQW� RI�0HGLFDO�0LFURELRORJ\�
8QLYHUVLW\� &ROOHJH�+RVSLWDO�� ,EDGDQ
XQGHU�WKH�VXSHUYLVLRQ�RI�WKH�OHDG�DXWKRU�
(WKLFDO�DSSURYDO�ZDV�REWDLQHG�IURP�WKH
-RLQW�8QLYHUVLW\�RI�,EDGDQ�8QLYHUVLW\�RI
&ROOHJH�+RVSLWDO�(WKLFV�&RPPLWWHH��8,�
(&����������

5(68/76
7KLV�VXUYH\�LQFOXGHG�D�WRWDO�QXPEHU

RI�����SDWLHQWV�IURP����GLIIHUHQW�ZDUGV�RI
WKH�KRVSLWDO�$�WRWDO�RI�������������RI�WKH
����SDWLHQWV�LQYROYHG�LQ�WKH�VXUYH\�ZHUH
RQ�DW�OHDVW�RQH�DQWLPLFURELDO��0DMRULW\�
������������ZHUH�RQ�DQWLEDFWHULDO�ZKLOH
��������ZHUH�RQ�DQWLPDODULDO�DQG��������
RQ� DQWLIXQJDO� DJHQWV�7KH� DJH� RI� WKH
SDWLHQWV�UDQJHG�IURP���GD\�WR����\HDUV�
2QH�KXQGUHG�DQG�WKLUW\�WZR���������RI
WKH�SDWLHQWV�ZHUH�PDOHV�ZKLOH�����������
ZHUH�IHPDOHV��7KH�DGXOW�VXUJLFDO�ZDUGV
DFFRXQWHG� IRU� WKH� KLJKHVW� QXPEHU� RI
SDWLHQWV���Q ��������������RI�ZKLFK����
��������� UHFHLYHG� DQWLELRWLFV�� 7KH
SDHGLDWULFV�PHGLFDO��LQWHQVLYH�FDUH��DGXOW
PHGLFDO��DQG�SDHGLDWULFV�VXUJLFDO�ZDUGV
DFFRXQWHG� IRU� WKH� KLJKHVW� UDWH� RI
DQWLPLFURELDO�SUHVFULSWLRQV�ZLWK�YDOXHV�RI
������� ������� ������ DQG� �����
UHVSHFWLYHO\��)LJXUH�����$�WRWDO�QXPEHU�RI
���� WKHUDSHXWLF�DQWLELRWLF�SUHVFULSWLRQV
ZHUH� LVVXHG� ZLWK� ������ ������ IRU
FRPPXQLW\�DFTXLUHG� LQIHFWLRQV� �&$,��
0RVW� SUHVFULSWLRQV� IRU� KHDOWKFDUH
DVVRFLDWHG� LQIHFWLRQV� �Q ���� ZHUH
LQWHUYHQWLRQ� UHODWHG� ��������� 7KLUG
JHQHUDWLRQ� FHSKDORVSRULQV� �������
PDLQO\� FHIWULD[RQH��� IROORZHG� E\
FRPELQDWLRQ�RI�SHQLFLOOLQV���������PDLQO\
DPR[LFLOOLQ�FODYXODQDWH�� DQG� IOXRUR�
TXLQRORQHV� �������� DFFRXQWHG� IRU� WKH
KLJKHVW� QXPEHU� RI� SUHVFULSWLRQV�� 7KH
PRVW�IUHTXHQWO\�SUHVFULEHG�DQWLPLFURELDOV
ZHUH� FHIWULD[RQH�� PHWURQLGD]ROH�
DPR[LFLOOLQ�FODYXODQDWH��FLSURIOR[DFLQ�DQG
JHQWDPLFLQ� DQG� WKHVH� DFFRXQWHG� IRU
��������������������������DQG�����
UHVSHFWLYHO\� �)LJXUH� ����0DMRULW\�� ���
�������� RI� WKH� SDWLHQWV� KDG� SDUHQWHUDO
DQWLELRWLFV� DQG� RQO\� ��� �������� RI� DOO
DQWLELRWLF�SUHVFULEHG�KDG�D�GRFXPHQWHG
VWRS�RU�UHYLHZ�GDWH��2Q�WKH�DGXOW�VXUJLFDO
ZDUG�� VXUJLFDO� SURSK\OD[LV� ZDV� WKH
LQGLFDWLRQ�IRU�DQWLPLFURELDO�XVH�LQ������
RI�SDWLHQWV�DQG�DOO�VXUJLFDO�SURSK\OD[LV
ZHUH�JLYHQ�IRU�PRUH�WKDQ�RQH�GD\�

$OWKRXJK� WKH� UHDVRQ� IRU� DQWLELRWLF
SUHVFULSWLRQ�ZDV�LQGLFDWHG�IRU������������
SUHVFULSWLRQV�� WDUJHWHG� WKHUDS\� ZDV
HPSOR\HG�LQ�RQO\�����������SDWLHQWV�ZKLOH
������������ZHUH�HPSLULFDOO\�SODFHG�RQ
DQWLPLFURELDOV���7KH�XVH�RI�DQWLPLFURELDOV
LQ�����������RI�WKH�SDWLHQWV�ZDV�EDVHG�RQ
UHVXOWV�RI�ELRPDUNHUV��&�UHDFWLYH�SURWHLQ��
&RPSOLDQFH� WR� DQWLELRWLF� SUHVFULSWLRQ
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)LJ�����3UHYDOHQFH�RI�$QWLPLFURELDO�3UHVFULSWLRQ�E\�:DUG

JXLGHOLQHV�ZDV�QRQ�H[LVWHQW�DV�WKHUH�ZDV
QR�HVWDEOLVKHG�ORFDO�DQWLELRWLF�JXLGHOLQH
�7DEOH����

)LJ�����&ODVVHV�RI�$QWLPLFURELDOV�3UHVFULEHG

7DEOH� ��� 4XDOLW\� ,QGLFDWRUV� RI�$QWL�
PLFURELDO� 3UHVFULSWLRQ

,QGLFDWRU 1XPEHU 3HUFHQWDJH
���

5HDVRQ�LQ�QRWHV ��� ����
6WRS�UHYLHZ�GDWH ���� ����
7DUJHWHG� WKHUDS\ ���� �����
%LRPDUNHUV ����

7DEOH�����,QGLFDWLRQV�IRU�$QWLELRWLF�3UHVFULSWLRQ

6�1R ,QGLFDWLRQ )UHTXHQF\ 3HUFHQWDJH����

$ 7KHUDSHXWLF
&$, ��� ����
+$, �� ����
7RWDO ��� ����

% 3URSK\OD[LV
0HGLFDO �� ����
6XUJLFDO ��� ����
7RWDO ��� ����

& ,QGLFDWLRQ�QRW�VSHFLILHG � ���

*UDQG�7RWDO ��� �����

&$,��FRPPXQLW\�DFTXLUHG�LQIHFWLRQV���+$,��KRVSLWDO�DFTXLUHG�LQIHFWLRQV

',6&866,21
7R�WKH�EHVW�RI�RXU�NQRZOHGJH��WKLV

LV� WKH� ILUVW� WLPH� VXFK� D� FRPSUHKHQVLYH
DQWLPLFURELDO�SRLQW�SUHYDOHQFH�VXUYH\�KDV
EHHQ�XQGHUWDNHQ�LQ�RXU�KRVSLWDO��LQ�VSLWH
RI� EHLQJ� WKH� ILUVW� WHUWLDU\� KHDOWK� FDUH
IDFLOLW\�LQ�1LJHULD��2XU�ILQGLQJV�VKRZHG
WKDW�PDMRULW\��������������RI�WKH�SDWLHQWV
LQYROYHG� LQ�WKH�VXUYH\�ZHUH�RQ�DW� OHDVW
RQH� DQWLPLFURELDO� DJHQW�� 7KLV� LV
VLJQLILFDQW� DQG�ZRUU\LQJ� DV� XSVXUJH� LQ
OHYHOV�RI�DQWLPLFURELDO�UHVLVWDQFH��$05�
LV�VWURQJO\�DVVRFLDWHG�ZLWK�LQDSSURSULDWH
SUHVFULELQJ� DQG� FRQVXPSWLRQ� RI
DQWLELRWLFV��±��� &RPPXQLW\� EDVHG
DQWLPLFURELDO� SUHVFULSWLRQ� KDV� DOVR
FRQWULEXWHG� VLJQLILFDQWO\� WR� WKH� ULVLQJ
WUHQG�RI�DQWLPLFURELDO�UHVLVWDQFH�LQ�RXU
HQYLURQPHQW�WKXV�QHFHVVLWDWLQJ�QDWLRQDO
IXQFWLRQDO� UHJXODWLRQ� RI� DQWLPLFURELDO
SUHVFULSWLRQ�

$�VLPLODU�336�FRQGXFWHG�DERXW�WKH
VDPH�SHULRG�LQ�/DJRV��1LJHULD�VKRZHG�D
VOLJKWO\� KLJKHU� DQWLPLFURELDO� FRQVXPS�
WLRQ�UDWH�RI����������SRVVLEO\�GXH�WR�WKH
LQFUHDVHG� OHYHO� RI� DZDUHQHVV� RQ
DQWLPLFURELDO� VWHZDUGVKLS� LQ� RXU
LQVWLWXWLRQ��%RWK�VWDWLVWLFV�IDOO�ZLWKLQ�WKH
SUHYLRXVO\� FLWHG� DQWLELRWLF� SUHVFULSWLRQ
UDQJH� IRU�$IULFDQ� FRXQWULHV��ZKLFK� LV
��ā�±��ā����±��� 7KHVH� KLJK� UDWHV� RI
DQWLPLFURELDO�SUHVFULELQJ�LQ�1LJHULD�IDU
RXWZHLJKW� WKH� HVWLPDWHG� ZRUOGZLGH
DYHUDJH�RI��������DQG�DOVR�YDU\�IURP�WKH
PXFK� ORZHU� UDWHV� UHSRUWHG� LQ� WKH
(XURSHDQ�8QLRQ� �(8�� DQG� WKH�8QLWHG
6WDWHV� �86�������� &OHDUO\�� LQ� RUGHU� WR
HOLPLQDWH�WKH�SRRU�SUHVFULELQJ�SUDFWLFHV
LQ�RXU�KRVSLWDO��ZH�QHHG�WR�LQLWLDWH�DQG
HPEUDFH�DQWLPLFURELDO�VWHZDUGVKLS�DV�LW
LV� GRQH� LQ� KRVSLWDOV� LQ�(XURSH� DQG� WKH
86�
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&RPSDUDEOH�ZLWK� SUHYLRXV� UHSRUWV
IURP� RWKHU� SDUWV� RI� $IULFD�� WKH
DQWLPLFURELDO� SUHVFULELQJ� UDWHV� LQ� WKH
QHRQDWDO� DQG� SDHGLDWULF� XQLWV�ZHUH� WKH
KLJKHVW��������� 7KHVH� KLJK� UDWHV� RI
DQWLPLFURELDO� FRQVXPSWLRQ�PLJKW� EH
UHODWHG� WR� WKH� H[LVWLQJ� KLJK� UDWHV� RI
PXOWLGUXJ� UHVLVWDQW� KHDOWKFDUH�
DVVRFLDWHG� LQIHFWLRQV� LQ� WKHVH� XQLWV������

8QIRUWXQDWHO\��ZH�GR�QRW� KDYH� UHOLDEOH
LQIRUPDWLRQ� RQ� WKH�PDJQLWXGH� RI� VXFK
LQIHFWLRQV�LQ�RXU�RZQ�KRVSLWDO�DQG�WKHUH
LV� D�QHHG� WR�XUJHQWO\� DGGUHVV� WKLV��7KH
FRPSOH[� LQWHUSOD\� RI� LQDGHTXDWH
GLDJQRVWLF�IDFLOLW\��SRRU�PHGLFDO�FDUH�DQG
SRRU� LQIHFWLRQ� SUHYHQWLRQ� DQG� FRQWURO
SUDFWLFHV� LQ� KRVSLWDOV�� FRQWULEXWHV� WR
LQFUHDVLQJ�EXUGHQ�RI�PXOWLGUXJ�UHVLVWDQW
LQIHFWLRQV� FRXSOHG� ZLWK� KLJK� DQWL�
PLFURELDO�FRQVXPSWLRQ�UDWHV��$W�SUHVHQW
WKHUH�LV�OLWWOH�DZDUHQHVV�RU�XWLOL]DWLRQ�RI
WKH� UHFHQWO\� GHYHORSHG� QDWLRQDO
WUHDWPHQW�JXLGHOLQHV�IRU�DQWLPLFURELDO�XVH
LQ� LQIHFWLRXV� GLVHDVHV����0RVW� ,QVWLWX�
WLRQV� KDYH� WKXV� GHYHORSHG� ORFDO
DQWLELRJUDPV�WR�JXLGH�UDWLRQDO�SUHVFULS�
WLRQ�RI�DQWLELRWLFV�

,Q� WKLV� VXUYH\�� WKLUG� JHQHUDWLRQ
FHSKDORVSRULQV��PDLQO\�FHIWULD[RQH��ZHUH
WKH� PRVW� FRPPRQO\� SUHVFULEHG�7KH
VHFRQG� DQG� WKLUG� PRVW� FRPPRQO\
SUHVFULEHG�DQWLELRWLFV�ZHUH�PHWURQLGD]ROH
DQG�FRPELQDWLRQV�RI�SHQLFLOOLQV�ZLWK�D�ȕ�
ODFWDPDVH�LQKLELWRU��7KLV�LV�QRW�VXUSULVLQJ
FRQVLGHULQJ� WKDW� WKH� WKLUG� JHQHUDWLRQ
FHSKDORVSRULQV� DUH� WKH�PRVW� IUHTXHQWO\
XVHG� DQWLELRWLFV� IRU� HPSLULFDO� WKHUDS\
DPRQJ� KRVSLWDOL]HG� SDWLHQWV� LQ� RXU
HQYLURQPHQW�� 7KH� IUHTXHQW� XVH� RI
FHIWULD[RQH� KDV� DOVR� EHHQ� SUHYLRXVO\
UHSRUWHG� LQ�$VLD�� /DWLQ�$PHULFD�� DQG
VRXWKHUQ� DQG� HDVWHUQ� (XURSH� IRU� ERWK
FRPPXQLW\�DFTXLUHG� DQG� KHDOWKFDUH�
DVVRFLDWHG�LQIHFWLRQV����7KHUH�LV�QHHG�WR
DVVHVV� WKH� DSSURSULDWHQHVV� RI� WKH
FHSKDORVSRULQV� DQG� FRPELQDWLRQV� RI
SHQLFLOOLQV�ZLWK�D�ȕ�ODFWDPDVH� LQKLELWRU
UHSRUWHG�LQ�WKH�FXUUHQW�VWXG\�DV�LQDSSUR�
SULDWH� FRQVXPSWLRQ� RI� EURDG� VSHFWUXP
DQWLELRWLFV�LV�D�NH\�IDFWRU�LQ�SURPRWLQJ
$05����:H�REVHUYHG� D� � SURORQJHG�XVH
RI� DQWLELRWLFV� IRU� VXUJLFDO� SURSK\OD[LV�
ZKLFK� IXUWKHU� HPSKDVL]HV� WKH� QHHG� WR
SURPRWH�DSSURSULDWH�XVH�RI�DQWLELRWLFV�LQ
RXU�KRVSLWDO��7KLV�LV�PRVW�OLNHO\�EHFDXVH
RI�WKH�IDLOXUH�WR�LQGLFDWH�VWRS�RU�UHYLHZ
GDWHV�LQ�SDWLHQWV¶�WUHDWPHQW�SODQ�

7R�LGHQWLI\�VRPH�VHOHFWHG�SUREOHPV
ZLWK� DQWLELRWLF� SUHVFULELQJ�� ZH
LQYHVWLJDWHG� IRXU� LQGLFDWRUV� RI� TXDOLW\
DQWLELRWLF� SUHVFULELQJ�� )LUVWO\�� WKH� KLJK
IUHTXHQF\� RI� GRFXPHQWDWLRQ� RI
LQGLFDWLRQ�IRU�DQWLELRWLF�SUHVFULSWLRQ�ZDV
REVHUYHG�DQG�VHFRQGO\��PDMRULW\�GLG�QRW
LQFOXGH� VWRS� RU� UHYLHZ� GDWHV� LQ� FDVH
QRWHV�� 7KLV�ZRXOG� LQGLFDWH� WKDW� VRPH
SDWLHQWV� ZHUH� SUREDEO\� SODFHG� RQ
DQWLELRWLFV� IRU� ORQJHU� WKDQ� WKH� XVXDO
H[SHFWHG� GXUDWLRQ� RI� XVDJH�� 7KH
REVHUYHG�������IUHTXHQF\�RI�GRFXPHQWD�
WLRQ� RI� WKH� UHDVRQ� IRU� SUHVFULSWLRQ�ZDV
IDU�KLJKHU�FRPSDUHG�ZLWK�ZKDW�REWDLQHG
LQ� KRVSLWDOV� LQ� (DVWHUQ� ������ DQG
6RXWKHUQ�������(XURSH�DQG�RWKHU�SDUWV
RI�$IULFD� ������� DQG�$VLD� ��������

'RFXPHQWDWLRQ� RI� WKH� UHDVRQ� IRU
SUHVFULSWLRQ�DOORZV�IRU�FRPPXQLFDWLRQ�RI
GLDJQRVLV� DQG� WUHDWPHQW� DPRQJ
FOLQLFLDQV� DQG� RWKHU� KHDOWK�FDUH
SURYLGHUV��DQG�HQVXUH�SURSHU�IROORZ�XS
SODQV� VXFK� DV� LPSOHPHQWDWLRQ� RI� GH�
HVFDODWLRQ�DV�DW�ZKHQ�GXH��,W�ZRXOG�PRVW
OLNHO\� DOVR� HOLPLQDWH� XQQHFHVVDU\
DQWLELRWLF�SUHVFULSWLRQV�

7DUJHWHG� WKHUDS\�ZDV�REVHUYHG� LQ
OHVV�WKDQ�����RI�SDWLHQWV�DV�ZHOO�DV�ORZ
UDWH� RI� XWLOL]DWLRQ� RI� ELRPDUNHUV� WR
GHWHUPLQH� WKH� QHHG� IRU� DQWLELRWLFV�
&RUUHFW�GLDJQRVLV�DQG�WUHDWPHQW�SODQQLQJ
QHFHVVLWDWH� WKH� XWLOL]DWLRQ� RI� FOLQLFDO
PLFURELRORJ\� ODERUDWRU\� VHUYLFHV�� 7KH
VXERSWLPDO�XWLOL]DWLRQ�RI�WKH�PLFURELRORJ\
ODERUDWRU\� FRQWULEXWHV� WR� LQDSSURSULDWH
DQWLPLFURELDO� SUHVFULSWLRQ� DV� LPSURYHG
ODERUDWRU\�VHUYLFHV�KDYH�EHHQ�DVVRFLDWHG
ZLWK�EHWWHU�SUHVFULELQJ�SUDFWLFHV�������7KH
IRXUWK�TXDOLW\�LQGLFDWRU�UHIHUUHG�WR�WKH�XVH
RI�ELRPDUNHUV�DV�SUHGLFWRUV�RI�WKH�QHHG
IRU� DQWLELRWLFV��6LPLODU� WR� WKH�REVHUYHG
ORZ� WDUJHWHG� WKHUDS\�� WKH� UHTXHVW� IRU
ELRPDUNHUV�ZDV�DOVR�TXLWH�ORZ��7KH�QRQ�
H[LVWHQFH� RI�� DQG� FRQVHTXHQW� QRQ
DGKHUHQFH� WR� DQ\� DQWLELRWLF� JXLGHOLQHV
SUHFOXGHV� WKH� LQFOXVLRQ� RI� WKLV� TXDOLW\
LQGLFDWRU�RQ�WKH�WDEOH��'HYHORSPHQW�DQG
DGKHUHQFH�WR�ORFDO�DQWLELRWLF�JXLGHOLQHV
HQVXUHV�LPSURYHG�FOLQLFDO�RXWFRPHV�VXFK
DV��PRUWDOLW\�� WUHDWPHQW� GXUDWLRQ�� DQG
OHQJWK�RI�KRVSLWDO�VWD\��7KLV�REVHUYDWLRQ
IRUPHG� WKH� EDVLV� IRU� WDUJHWHG� NH\
LQWHUYHQWLRQV� VXFK� DV� HVWDEOLVKPHQW� RI
DQ�DQWLPLFURELDO�VWHZDUGVKLS�FRPPLWWHH
DQG� VHQVLWL]DWLRQ� RI� WKH� KRVSLWDO
FRPPXQLW\� LQ� D� KRVSLWDO�ZLGH� *UDQG

URXQG��7KH�HIIHFWV�RI�VXFK�LQWHUYHQWLRQV
DUH� FXUUHQWO\� EHLQJ� PHDVXUHG� ZLWK
UHSHDWHG�SRLQW�SUHYDOHQFH�VXUYH\V��7KH
FXUUHQW� VWXG\� SURYLGHV� EDVHOLQH
LQIRUPDWLRQ�RQ�SUHVFULELQJ�SUDFWLFHV�DQG
FDOOV� IRU� DQ� XUJHQW� FRUH� VWHZDUGVKLS
LQWHUYHQWLRQ�LQ�RXU�KRVSLWDO��$GGLWLRQDOO\�
WKHUH� LV� DQ� XUJHQW� QHHG� WR� GHYHORS� D
IXQFWLRQDO�ORFDO�DQWLELRWLF�JXLGHOLQH�IRU
HPSLULFDO�WKHUDS\�

'HFODUDWLRQV

&RQIOLFW�RI�,QWHUHVW
7KH� DXWKRUV� KDYH� QR� FRQIOLFW� RI

LQWHUHVW�WR�GHFODUH�LQ�WKH�ZRUN�

&RPSHWLQJ�,QWHUHVW
7KH� DXWKRUV� GR� QRW� KDYH� DQ\

FRPSHWLQJ�LQWHUHVW�WR�GHFODUH�

)XQGLQJ
7KH�*OREDO�3RLQW�3UHYDOHQFH�6XUYH\

�*/2%$/�336�� LV� D� VWXG\� XQLTXHO\
VXSSRUWHG� E\� ELR0pULHX[�� ZKLFK
RULJLQDWHG� DW� WKH� �WK� :RUOG� +$,�
5HVLVWDQFH�)RUXP�:RUOG�+$,�5HVLVWDQFH
)RUXP� LQ� ������ 7KH�*OREDO�336�ZDV
ODXQFKHG� LQ������ DQG�ZDV� GHVLJQHG� WR
SURYLGH�D�JOREDO�³VQDSVKRW´�RI�DQWLELRWLF
XVH� DQG� UHVLVWDQFH� LQ� KRVSLWDOV�� 7KH
*/2%$/�336� KDV� EHHQ� HQGRUVHG� E\
:+2�� &''(3�� ,'6$� DQG� *$53�
%LR0HULHX[� SURYLGHG� XQUHVWULFWHG
IXQGLQJ�VXSSRUW�IRU�WKH�GHYHORSPHQW�RI
WKH� *OREDO� 3RLQW� 3UHYDOHQFH� 6XUYH\
3ODWIRUP�� +RZHYHU�� WKH� SDUWLFLSDWLQJ
KRVSLWDOV� GLG� QRW� UHFHLYH� DQ\� IXQGLQJ
VXSSRUW�GLUHFWO\�IRU�WKH�VXUYH\V��7KH�GDWD
DQDO\VLV�DQG�LQWHUSUHWDWLRQ�RI�WKH�UHVXOWV
ZHUH� FDUULHG� RXW� E\� WKH� LQGLYLGXDO
UHVHDUFKHUV�

$&.12:/('*(0(17
7KH� DXWKRUV� DFNQRZOHGJH� WKH

PDQDJHPHQW�RI� WKH�8QLYHUVLW\�&ROOHJH
+RVSLWDO� IRU� WKHLU� VXSSRUW� GXULQJ� WKH
ZRUN�

5()(5(1&(6
� 7XUQLGJH� -'��7KXUVN\�.$��&KHQ�&6�

0F1HLO�95��:LONLQVRQ�,-��$QWLPLFURELDO
XVH�LQ�$XVWUDOLDQ�KRVSLWDOV��KRZ�PXFK
DQG�KRZ�DSSURSULDWH"�0HG�-�$XVW������
��±���

� 3DVNRYDW\�$�� 3IORPP� -0��0\NH�1�
6HR�6.��$�PXOWLGLVFLSOLQDU\�DSSURDFK
WR�DQWLPLFURELDO�VWHZDUGVKLS��HYROXWLRQ
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LQWR�WKH���VW�FHQWXU\��,QW�-�$QWLPLFURE
$JHQWV�������������±���

� :+2� 0HWKRGRORJ\� IRU� 3RLQW
3UHYDOHQFH�6XUYH\�RQ�$QWLELRWLF�8VH�LQ
+RVSLWDOV�������

�� $\XNHNERQJ� -$��1WHPJZD�0��$WDEH
$1�� 7KH� WKUHDW� RI� DQWLPLFURELDO
UHVLVWDQFH� LQ� GHYHORSLQJ� FRXQWULHV�
FDXVHV�DQG�FRQWURO�VWUDWHJLHV��$QWLPLFURE
5HVLVW�,QIHFW�&RQWURO���������������GRL�
��������V���������������[�� 30,'�
����������30&,'��30&��������

� 9HUVSRUWHQ�$�� 'UDSLHU� 1�� =DUE� 3�
&DQLDX[� ,��*URV�0�)��0LOOHU�0�HW�DO�
7KH�*OREDO�3RLQW�3UHYDOHQFH�6XUYH\�RI
$QWLPLFURELDO� &RQVXPSWLRQ� DQG
5HVLVWDQFH��*OREDO�336���$�:RUOGZLGH
$QWLPLFURELDO� :HE�%DVHG� 3RLQW
3UHYDOHQFH�6XUYH\��2SHQ�)RUXP�,QIHFW
'LV���������������

�� 2GX\HER�22��2OD\LQND�$7��,UHJEX�.&�
9HUVSRUWHQ�$��*RRVVHQV�+��1ZDMLREL�
3ULQFHZLOO�3,��HW�DO��$�SRLQW�SUHYDOHQFH
VXUYH\�RI�$QWLPLFURELDO�SUHVFULELQJ�LQ
IRXU�1LJHULDQ� WHUWLDU\� KRVSLWDOV��$QQ
7URS�3DWKRO�������������±���

�� %DTXHUR� )��1HJUL�0&��0RURVLQL�0,�
HW�DO��$QWLELRWLF�VHOHFWLYH�HQYLURQPHQWV�
&OLQ�,QIHFW�'LV������������6�±���

�� -DFREVRQ�./��&RKHQ�6+�� ,QFLDUGL� -)�
HW� DO� � 7KH� UHODWLRQVKLS� EHWZHHQ
DQWHFHGHQW�DQWLELRWLF�XVH�DQG�UHVLVWDQFH
WR�H[WHQGHG�VSHFWUXP�FHSKDORVSRULQV�LQ
JURXS� ,� EHWD�ODFWDPDVH�SURGXFLQJ
RUJDQLVPV��&OLQ�,QIHFW�'LV�����������
����±���

�� $ZDG� $,�� +LPDG� +$�� 'UXJ�XVH
SUDFWLFHV� LQ� WHDFKLQJ� KRVSLWDOV� RI
.KDUWRXP� VWDWH�� 6XGDQ��(XU� -� &OLQ
3KDUPDFRO����������������±���

��� 7DODDW�0��6DLHG�7��.DQGHHO�$��(O�$WD
*$��(O�.KRO\�$��+DIH]�6��HW�DO��$�SRLQW

SUHYDOHQFH�VXUYH\�RI�DQWLELRWLF�XVH�LQ
��� KRVSLWDOV� LQ� (J\SW�� $QWLELRWLFV
�%DVHO��������������±���

��� 3DUXN� )�� 5LFKDUGV� *�� 6FULEDQWH� -�
%KDJZDQMHH�6��0HU�0��3HUULH�+��HW�DO�
$QWLELRWLF� SUHVFULSWLRQ� SUDFWLFHV� DQG
WKHLU�UHODWLRQVKLS�WR�RXWFRPH�LQ�6RXWK
$IULFD��)LQGLQJV�RI� WKH� SUHYDOHQFH�RI
LQIHFWLRQ� LQ� 6RXWK�$IULFDQ� ,QWHQVLYH
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