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$QDSK\OD[LV WR WKH ,QJHVWLRQ DQG

,QKDODWLRQ RI 7HQHEULR 0ROLWRU

�0HDOZRUP� DQG =RSKREDV 0RULR

�6XSHUZRUP�

+HQU\ �� )UH\H� 0�'�� 5REHUW (� (VFK� 3K�'�� &DWKHULQH 0� /LWZLQ� 5�1�� DQG
/RXLV 6RUNLQ� 5�3�(��M�

$%675$&7

,W KDV EHHQ ZHOO GRFXPHQWHG� ZRUOGZLGH� WKDW LQKDODWLRQ DQG�RU

FRQWDFW ZLWK DLUERUQH SDUWLFXODWH LQVHFW SURGXFWV KDV UHVXOWHG LQ

VHQVLWLYLW\ WR LQVHFW SURWHLQV DQG LV PDQLIHVWHG E\ VXFK FRPPRQ

HQWLWLHV DV GHUPDWLWLV� FRQMXQFWLYLWLV� UKLQLWLV� DQG DVWKPD� +RZ�

HYHU� WKH GHOLEHUDWH LQJHVWLRQ RI D YDULHW\ RI LQVHFWV �XQGHUWDNHQ WR

SURYH WKHLU HGLELOLW\ DQG QXWULHQW YDOXH� UHVXOWHG LQ VXEVHTXHQW

VHQVLWL]DWLRQ RI VRPH LQGLYLGXDOV� 6XFK DQ RXWFRPH KDV QRW SUHYL�

RXVO\ EHHQ UHSRUWHG LQ WKH OLWHUDWXUH� 7KH REMHFWLYH ZDV WR GRFX�

PHQW WKH DQDSK\ODFWLF UHDFWLRQ WR WKH SXUSRVHIXO LQJHVWLRQ RI

PHDOZRUP LQ DQ LQGLYLGXDO NQRZQ WR EH VHQVLWL]HG WR WKH LQKDODWLRQ

RI EHHWOH ODUYDH� :H XVHG WKH RFFDVLRQ RI WKH &HQWHQQLDO &HOHEUD�

WLRQ RI 7KH 1HZ <RUN (QWRPRORJLFDO 6RFLHW\ WR H[SRVH PHPEHUV

DQG JXHVWV RI WKH 6RFLHW\ WR WKH LQJHVWLRQ RI YDULRXV LQVHFWV� 7KH

VXEMHFWV RI WKH VWXG\ FRQVLVWHG RI
 ,� 7KUHH PHPEHUV ZKR ZHUH

DGYHUVHO\ DIIHFWHG� �� 2QH LQGLYLGXDO ZLWK %DNHU
V DVWKPD� DQG ��

$ QXPEHU RI FRQWUROV ZLWK QR NQRZQ K\SHUVHQVLWLYLW\ WR LQVHFW

SURGXFWV� 7KH LQYHVWLJDWLRQ ZDV XQGHUWDNHQ E\ IRRG FKDOOHQJHV�

LQKDODWLRQ FKDOOHQJHV� VNLQ WHVWLQJ WR WKH LQGLYLGXDO LQVHFW DOOHU�

JHQV� D� 7HQHEULR PROLWRU �70�� E� =RSKREDV PRULR �=0�� F�

%ODWWHOOD JHUPDQLFD �%*�� VNLQ WHVWLQJ WR FRPPRQ LQGRRUV DQG

RXWGRRU DOOHUJHQV� DQG GLUHFW ELQG (/,6$ DQG (/,6$ LQKLELWLRQ�

2QH LQGLYLGXDO PDQLIHVWLQJ K\SHUVHQVLWLYLW\ ERWK E\ LQJHVWLRQ DQG

)URP 7KH %URZQ 8QLYHUVLW\ 3URJUDP LQ 0HGLFLQH DQG 'LYLVLRQ RI

$OOHUJ\� 5KRGH ,VODQG +RVSLWDO� 3URYLGHQFH� 5KRGH ,VODQG

 *UHHU /DERUDWRULHV� /HQRLU� 1RUWK &DUROLQD

�W 1HZ <RUN +LVWRULFDO 0XVHXP� 1HZ <RUN� 1HZ <RUN

$GGUHVV FRUUHVSRQGHQFH DQG UHSULQW UHTXHVWV WR 'U� +HQU\ %�

)UH\H� �� (DVW 0DLQ 6WUHHW� 0\VWLF� &7 �����

$OOHUJ\ DQG $VWKPD 3URF�

LQKDODWLRQ WR PHDOZRUP ZDV LGHQWLILHG� 7KLV VHQVLWLYLW\ ZDV GRFX�

PHQWHG FOLQLFDOO\ DV ZHOO DV E\ REMHFWLYH WHVWLQJ� �$OOHUJ\ DQG

$VWKPD 3URF ����������� �����

$V HDUO\ DV ����� 3DUODWR LQ WKH ILUVW �-RXUQDO RI $OOHUJ\�
GRFXPHQWHG DOOHUJLF PDQLIHVWDWLRQV FDXVHG E\ WKH

LQKDODWLRQ RI LQVHFW HPDQDWLRQV� ��� ,Q ����� 6KHOGRQ DQG
-RKQVWRQ UHSRUWHG WKH LQKDODWLRQ K\SHUVHQVLWLYLW\ WR EHH�
WOHV �RUGHU &ROHRSWHUD�" 7KLV ZDV IROORZHG E\ RWKHU
UHSRUWV IXUWKHU GRFXPHQWLQJ XSSHU DQG ORZHU UHVSLUDWRU\
DOOHUJLHV WR WKH \HOORZ PHDO ZRUP� 7HQHEULR PROLWRU
�)LJXUH ����� �

,QVHFWV KDYH EHHQ DQG VWLOO DUH DQ LPSRUWDQW VRXUFH RI
KXPDQ QXWULWLRQ� ,Q SUHKLVWRULF WLPHV DQG FXUUHQWO\ LQ $I�
ULFD� $XVWUDOLD� $VLD� 6RXWK $PHULFD� DQG DPRQJ WKH ,QGLDQV
LQ :HVWHUQ $PHULFD� LQVHFWV KDYH EHHQ DQ LPSRUWDQW VRXUFH
RI SURWHLQ LQ WKH GLHW� �0RVW GUDPDWLFDOO\� &DSWDLQ 6FRWW
2
*UDG\ VXUYLYHG RQ DQWV DIWHU WKH UHFHQW GRZQLQJ RI KLV
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)LJXUH �� 3DUWLDO WD[RQRP\ RI WKH DUWKURSRG SK\OXP�
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0HQX
LIOW WKH 
%DU

$VVRUWHG &UXGLWHV ZLWK
3HSSHU\ 'HOLJKW 0HDOZRUP 'LS

%XWOHUHG +RUV G
RHXYUHV

3ODLQ� :D[ ZRUN DQG 0HDO ZRUP

$YRFDGR &DOLIRUQLD

5ROOV ZLWK 7DPDUL 'LSSLQJ 6DXFH

:LOG 0XVKURRPV LQ 0HDOZRUP )ORXU 3DVWU\

&ULFNHW DQG 9HJHWDEOH 7HPSXUD

0HDOZRUP %DOOV LQ =HVW\ 7RPDWR 6DXFH

0LQL )RQWLQD %UXVFKHWWD ZLWK
0HDOZRUP *DQRXVK

:D[ :RUP )ULWWHUV ZLWK SOXP 6DXFH

5RDVWHG $XVWUDOLDQ .XUUDMRQJ *UXEV

6DXWHHG 7KDL :DWHU %XJV

7KDL :DWHU %XJ DQG 0DQJR 'LS


%XIIHW 
'LQQHU
&KLFNHQ 1RUPDQG\ ZLWK &DOYDGRV 6DXFH

5LFH 3LODI

5RDVW %HHI ZLWK *UDY\

5RDVW 3RWDWRHV

0HGLWHUUDQHDQ 3DVWD

0HODQJH RI 9HJHWDEOH 5DJX

0HVFOXQ 6DODG ZLWK %DOVDPLF 9LQHJDU

$VVRUWHG 6HDVRQHG DQG &ULFNHW %UHDGV
ZLWK %XWWHU


'HVVHUW
/HPRQ 6TXDUHV

&KRFRODWH &ULFNHW 7RUWH
0LQL &DQQROL

3HDFK &ODIRXWL

$VVRUWHG ,QVHFW 6XJDU &RRNLHV

&RIIHH DQG 7HD 6HUYLFH

)LJXUH �� 0HQX� 8QLTXH O2DWK DQQLYHUVDU\ GLQQHU�

SODQH LQ %RVQLD�� 7KH LQJHVWHG LQVHFWV DUH SULPDULO\ JUDVV�
KRSSHUV� FLFDGDV� FDWHUSLOODUV DQG DGXOW PRWKV� JUXEV DQG
DGXOW EHHWOHV� ZDVSV� EHHV� ODUYDH DQG SXSDH RI DQWV� ZLQJHG
DQWV� DQG D YDULHW\ RI DTXDWLF LQVHFWV�
,Q WKH :HVWHUQ ZRUOG� JDVWURLQWHVWLQDO H[SRVXUH WR LQVHFW

DOOHUJHQV XVXDOO\ RFFXUV IURP LQVHFW GHEULV IRXQG RQ WRPD�
WRHV� NHWFKXS� WRPDWR MXLFH� GULHG IUXLW� SLFNOHV� ZLQH� FKRF�
RODWH� FHUHDOV� QXWV� JUDLQV� IORXU� FRUQPHDO� DQG RDWPHDO�� ,W
LV WKHUHIRUH SUHGLFWDEOH WKDW LQJHVWLRQ VHQVLWLYLW\ DV ZHOO DV
LQKDODQW K\SHUVHQVLWLYLW\ IROORZV����

���

)LJXUH �� 3/DWH �� KRUV G
RXYUHV�

2Q 0D\ ��� ����� 7KH 1HZ <RUN (QWRPRORJLFDO 6RFLHW\
FHOHEUDWHG LWV ���WK $QQLYHUVDU\ ZLWK D YHU\ XQLTXH GLQQHU
LQ WKH VSOHQGRU RI WKH ([SORUHUV &OXE LQ 1HZ <RUN &LW\��
7KH PHQX �)LJ� �� IHDWXUHG LQVHFW KRUV G
RXYUHV� EUHDG� DQG
GHVVHUWV �)LJV� ���� ��� 7KH SUREDQGV ������� DW WKLV XQXVXDO
GLQQHU ZHUH LQGLYLGXDOV ZKR DUH UHJXODUO\ H[SRVHG WR 6X�
SHUZRUP �=RSKREDV PRULR >=0@�� PHDOZRUP �7HQHEULR
PROLWRU >70@�� DQG *HUPDQ &RFNURDFK �%ODWHOOD JHUPDQLFD
>%*@�� $OO RI WKHVH SUREDQGV ZHUH NQRZQ� E\ SDVW KLVWRU\�
WR UHDFW WR WKH DLUERUQH SDUWLFXODWHV RI WKHVH LQVHFWV� WKHLU
V\PSWRPV EHLQJ EURQFKRVSDVP� FRQMXQFWLYLWLV� DQG UKLQLWLV�

)LJXUH �� 3ODWH �� EUHDG�

-XO\�$XJXVW ����� 9RO� ��� 12��
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)LJXUH �� 3ODWH �� GHVVHUWV�

2QH ZHHN SULRU WR GLQQHU DW D SUHOLPLQDU\ WDVWH WHVWLQJ�
RQH GLQHU ��� H[SHULHQFHG VLJQLILFDQW V\PSWRPV� LQFOXGLQJ
JHQHUDOL]HG XUWLFDULD� GLDUUKHD DQG SUXULWLV RI WKURDW� WRQJXH�

DQG SDOPV RI KDQGV� 7KHVH V\PSWRPV RFFXUUHG ZLWKLQ ��
PLQXWHV DIWHU WKH LQJHVWLRQ RI FRRNHG PHDO ZRUPV� FULFNHWV�
ZD[ZRUPV� DQG VWRQHIO\ Q\PSKV �KH DOVR KDG ZLQH�� 'XULQJ
WKH QH[W �� KRXUV� KH FRQWLQXHG WR H[SHULHQFH LQWHUPLWWHQW
GLDUUKHD� SUXULWLV RI SDOPV RI KDQGV� DQG XUWLFDULD RQ WKH
DEGRPHQ DQG RQ WKH GRUVXP RI WKH IHHW� +H UHVSRQGHG WR
WUHDWPHQW ZLWK DQWLKLVWDPLQHV�

0(7+2'6

$OO SDWLHQWV VLJQHG DQ DJUHHPHQW WR SDUWLFLSDWH LQ WKH
FOLQLFDO LQYHVWLJDWLRQ�

7KH WKUHH GLQHUV DV ZHOO DV IRXU FRQWUROV DQG RQH SDWLHQW ZLWK
%DNHU
V DVWKPD ZHUH SULFN WHVWHG WR =0� 70� DQG *&� *&
FRQWDLQLQJ ���� PJ SURWHLQ-FF� �*UHHU�� 70 ���� PJ SURWHL QLFH
�*UHHU� DQG =0 ���� PJ SURWHLQ�FF �*UHHU�� 7KH\ ZHUH DOVR
WHVWHG E\ WKH LQWUDGHUPDO URXWH XVLQJ *UHHU H[WUDFWV RI JUDVV�
ZHHG� WUHHV� GXVW� PLWH� FDW� GRJ� DQG IHDWKHUV DW ������ Z�Y
GLOXWLRQ ZLWK DSSURSULDWH FRQWUROV� $ VNLQ WHVW ZDV FRQVLGHUHG
SRVLWLYH LI WKHUH ZDV D ZKHDO DW OHDVW � PP JUHDWHU WKDQ WKH
VDOLQH FRQWURO� 7KH\ DOO KDG YHQWLODWRU\ IXQFWLRQ WHVWLQJ EHIRUH
DQG ,6 PLQXWHV DIWHU LQKDODWLRQ FKDOOHQJH WR SDUWLFXODWH GHEULV
RI 70� DQG DOO KDG EORRG GUDZQ IRU GLUHFW ELQG (/,6$ DQG
(/,6$ LQKLELWLRQ H[SHULPHQWV� 'LQHU , UHFHLYHG RUDO FKDOOHQJH
WR FULFNHWV� ZD[ZRUPV� QRQ7HQHEULR ODUYDH� DQG EHORVWRPDWLG
EXJV� DV ZHOO DV WR WKH ZLQH KH KDG SUHYLRXVO\ LQJHVWHG�
(/,6$ DQG (/,6$ LQKLELWLRQV ZHUH FDUULHG RXW DV IRO�

ORZV� $OOHUJHQ H[WUDFWV IURP 70� =0� DQG *& ZHUH SUH�
SDUHG E\ KRPRJHQL]LQJ WKH ZKROH LQVHFWV ZLWK �� YROXPHV
��� 0 DPPRQLXP ELFDUERQDWH LQ D :DULQJ EOHQGHU� 7KH
KRPRJHQDWH ZDV FODULILHG E\ FHQWULIXJDWLRQ DQG GLDO\]HG
H[KDXVWLYHO\ DJDLQVW GLVWLOOHG ZDWHU DW ��&� 7KH GLDO\]HG
H[WUDFW ZDV ILOWHUHG WKURXJK D VWHULOL]LQJ ��� I/ PHPEUDQH
ILOWHU DQG O\RSKLOL]HG� 7KH O\RSKLOL]HG H[WUDFW ZDV UHFRQVWL�
WXWHG ZLWK ��� JO\FHURVDOLQH EHIRUH XVH� 7KH SURWHLQ FRQ�

$OOHUJ\ DQG $VWKPD 3URF�

WHQW ZDV GHWHUPLQHG E\ WKH %UDGIRUG PHWKRG� XVLQJ ERYLQH

VHUXP DOEXPLQ DV WKH UHIHUHQFH�
6HUXP ZDV FROOHFWHG IURP WKH GLQHUV H[SRVHG WR =0 DQG

70 �YLD LQJHVWLRQ�� FRFNURDFK�DOOHUJLF LQGLYLGXDOV DQG QRQDO�

OHUJLF FRQWUROV� 'LUHFW ELQG (/,6$V ZHUH FRQGXFWHG DV IRO�

ORZV� (/,6$ SODWH ZHOOV �&RPLQJ� ZHUH FRDWHG XVLQJ �� XJ�FF
70� =0� DQG *& H[WUDFWV LQ FDUERQDWH FRDWLQJ EXIIHU S+ ����

7KH DOOHUJRVRUEHQW ZDV FRDWHG ZLWK D ���� GLOXWLRQ RI HDFK

VHUXP IRU � KRXUV� 7KH SODWH ZHOOV ZHUH ZDVKHG ZLWK 3%6�

7ZHHQ WKUHH WLPHV DQG ,J( ERXQG ZDV GHWHFWHG E\ VHTXHQWLDO

LQFXEDWLRQV LQ ELRWLQ\ODWHG DQWL�KXPDQ ,J( �'LDJQRVWLF 3URG�

XFWV &RUS�� /RV $QJHOHV� &$�� DONDOLQH SKRVSKDWDVH ODEHOHG

DYLGLQ �=\PHG� 6DQ )UDQFLVFR� &$� DQG S�QLWURSKHQ\O SKRV�

SKDWH VXEVWUDWH �6LJPD� 6W� /RXLV� 02�� 7KH DEVRUEDQFH DW ���
QP ZDV PHDVXUHG �� PLQXWHV DIWHU DGGLWLRQ RI VXEVWUDWH�

(/,6$ LQKLELWLRQV ZHUH SHUIRUPHG DV DERYH IRU GLUHFW ELQG
(/O6 $V� ZLWK WKH H[FHSWLRQ WKDW YDU\LQJ FRQFHQWUDWLRQV RI WKH
LQVHFW H[WUDFWV ZHUH DGGHG ZLWK WKH VHUXP VDPSOH ����� ILQDO

GLOXWLRQ� WR LQKLELW WKH ELQGLQJ RI ,J( DQWLERGLHV WR WKH DOOHU�
JRVRUEHQW� 7KH SHUFHQW LQKLELWLRQ ZDV FDOFXODWHG XVLQJ WKH
IRUPXOD �$R � $L�$R� ; ���� ZKHUH $R LV WKH DEVRUEDQFH
PHDVXUHG LQ WKH DEVHQFH RI LQKLELWRU� DQG $L LV WKH DEVRUEDQFH

LQ WKH SUHVHQFH RI LQKLELWRU�

5(68/76

,QJHVWLRQ FKDOOHQJH E\ 'LQHU � WR FULFNHWV� ZD[ZRUPV�

QRQ� 7HQHEULR ODUYDH� DQG EHORVWRPDWLG EXJV DV ZHOO DV
ZLQH ZDV QHJDWLYH� 5HFKDOOHQJH WR =0 DQG 70 ZDV QRW
GRQH� 3ULFN WHVWLQJ WR =0� 70� DQG *& ZDV SRVLWLYH LQ DOO
WKUHH GLQHUV ��� �� ��� SRVLWLYH LQ RQH FRQWURO ���� ZKR KDG QR
KLVWRU\ RI RYHUW H[SRVXUH WR =0� 70� DQG *& DQG SRVLWLYH
WR 70 DQG *& LQ DQRWKHU FRQWURO ZKR KDG QR RYHUW H[SRVXUH
WR =0� 70� DQG *&� 1XPEHU �� ZKR KDV %DNHU
V DVWKPD�
ZDV QHJDWLYH WR 70� =0� DQG *& �VHH 7DEOH ,�� ,QWUDGHUPDO
WHVWLQJ WR FRPPRQ LQGRRU DQG RXWGRRU DOOHUJHQV ZDV SRVL�
WLYH WR PRVW DOOHUJHQV WHVWHG �VHH 7DEOH ,,�� $OO GLQHUV DQG
FRQWUROV KDG QRUPDO YHQWLODWRU\ IXQFWLRQ WHVWLQJ WKDW GLG QRW

7$%/( ,

6NLQ 7HVWLQJ� 3ULFN

*HUPDQ
3DWLHQW 0HDOZRUP 6XSHUZRUP &RFNURDFK

 � 3RV 3RV 3RV
 � 3RV 3RV 3RV

 � 3RV 3RV 3RV
� 3RV 3RV 3RV

�� 1HJ 1HJ 1HJ
� 1HJ 1HJ 1HJ
� 3RV 1HJ 3RV

 3UREDQGV�
� %DNHU
V $VWKPD
0HDOZRUP  ���� 0* 3URWHLQ�FF� 6XSHUZRUP  ���� 0*
3URWHLQ�FF� *HUPDQ &RFNURDFK  ���� 0* 3URWHLQ�FF�

���
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6NLQ 7HVWLQJ� ,QWUDGHUPDO ������

3W *UDVV :HHG 7UHHV 'XVW 0LWH &DW 'RJ )HDWKHUV

 � 3DV 3RV 3RV 3DV 3RV 3RV 3RV 1HJ
 � 3DV 3DV 3RV 3RV 3RV 3RV 3DV 3DV
 � 1HJ 1HJ 3RV 3DV 3DV 3DV 3DV 1HJ
� 3DV 3DV 3DV 3RV 3RV 3DV 1HJ 1HJ

�� 3RV 3DV 3DV 3RV 3DV 3DV 3DV 3RV
� 1HJ 3DV 1HJ 3DV 3DV 1HJ 1HJ 3RV
� 3RV 3DV 3DV 3DV 3DV 3DV 3RV 3DV

 3UREDQGV�
� %DNHU
V $VWKPD�

\HDU��2XQGRXEWHGO\ LOOXVWUDWLQJ WKH IDFW WKDW D YDULHW\ RI
LQVHFWV DQG JUDLQ SURWHLQV PD\ EH WKH UHVSRQVLEOH DQWLJHQ�
7KH FRFNURDFK VHQVLWLYLW\ GHWHFWHG LQ �,� VHUD PD\ KDYH
EHHQ GXH WR FURVV�UHDFWLQJ ,J( DQWLERGLHV LQGXFHG E\
H[SRVXUH WR ODUYDH DQG ZLOO EH WKH VXEMHFW IRU D IXWXUH
VWXG\ LQ SURJUHVV�
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,QKLELWRU &RQH �aJ�P/�

)LJXUH �� (/,6$ LQKLELWLRQV XWLOL]LQJ PHDOZRUP �$� RU *HUPDQ

FRFNURDFK �%� DOOHUJRVRUEHQWV DQG VHUXP IURP VXEMHFW ,� ZKLFK

FRQWDLQV ,J( DQWLERGLHV GLUHFWHG WRZDUG ERWK PHDOZRUP DQG *HU�

PDQ FRFNURDFK� 7KH LQVHFW H[WUDFWV GHULYHG IURP PHD�ZRUP �70��

VXSHUZRUP �=0�� DQG *HUPDQ FRFNURDFK �*H� H[WUDFWV ZHUH

SRWHQW LQKLELWRUV LQ ERWK V\VWHPV VXJJHVWLQJ DOOHUJHQLF FURVV�

UHDFWLYLW\�

6XSHU *HUPDQ
3DWLHQW 0HDOZRUP :RUP &RFNURDFK

 , ����� ����� �����
 � ����� ����� 1RW WHVWHG
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 3UREDQGV�
� %DNHU
V $VWKPD�
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'LUHFW %LQG (/,6$ 5HVXOWV

FKDQJH VLJQLILFDQWO\ LQ WKH SUREDQGV� ZKHQ WKH\ ZHUH FKDO�
OHQJHG E\ LQKDODWLRQ WR SDUWLFXODWH DLUERUQH GHEULV RI 70�
,QKDODWLRQ H[SRVXUH ZDV FDUULHG RXW ZLWK 0HD�ZRQQ XVLQJ
-DFN 3HS\
V WHFKQLTXH RI WUDQVIHUULQJ WKH DOOHUJHQ IURP RQH
WUD\ WR DQRWKHU�
'LUHFW ELQG (/,6$ VKRZHG VLJQLILFDQW ,J( ELQGLQJ WR

DOO WKUHH LQVHFW DOOHUJRVRUEHQWV LQ ��� DQG WR 0HDOZRUPV
�70� DQG 6XSHUZRUP �=0� LQ ���� DQG WR 0HDOZRUP

�70� LQ ���� &RQWUROV �� �� DQG � ZHUH QHJDWLYH� DV ZDV
�� ZKR KDV %DNHU
V DVWKPD �VHH 7DEOH ,,,�� 7KH (/,6$
LQKLELWLRQ GRVH UHVSRQVH FXUYHV �)LJ� �� UHYHDOHG WKDW ,�
7KH FRFNURDFK H[WUDFW ZDV D SRWHQW LQKLELWRU RI WKH
PHDOZRUP (/,6$ XVLQJ �,� VHUD� DQG �� 7KH ZRUP
H[WUDFWV ZHUH SRWHQW LQKLELWRUV RI WKH FRFNURDFK (/,6$
XVLQJ ��� VHUD�

',6&866,21

:H KDYH SUHVHQWHG D FDVH RI DQDSK\OD[LV LQ D SDWLHQW
ZKR LV ERWK K\SHUVHQVLWLYH WR WKH LQKDODWLRQ DQG

LQJHVWLRQ RI PHDOZRUP DQG VXSHUZRUP� D SKHQRPHQRQ
QRW SUHYLRXVO\ UHSRUWHG� ,Q DGGLWLRQ� ZH KDYH VWXGLHG RQH
SDWLHQW ZLWK %DNHU
V DVWKPD ZKR KDG QR VNLQ WHVW RU
VHURORJLFDO HYLGHQFH RI PHDOZRUP RU VXSHUZRUP VHQVL�
WLYLW\� FRQWUDU\ WR WKH UHSRUW VXEPLWWHG E\ DEVWUDFW ODVW

��� -XO\�$XJXVW ����� 9RO� ��� 12��
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�� 3DUODWR 6�� $ FDVH RI FRU\]D DQG DVWKPD GXH WR VDQG IOLHV �&DGGLV
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�� 3HUOPDQ )� ,QVHFWV DV LQKDODQW DOOHUJHQV� - $OOHUJ\ �������������
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�� 6KHOGRQ -0� -RKQVWRQ -+� +\SHUVHQVLWLYLW\ WR EHHWOHV �&ROHRSWHUD� -

$OOHUJ\ ����������� �����

�� 6FKURHFNHQVWHLQ '&� 0HLHU�'DYLV 6� %XVK 5.� 2FFXSDWLRQDO VHQVL�

WLYLW\ WR 7HQHEULR PROLWRU /LQQDHXV� - $OOHUJ\ &OLQ ,PPXQRO ��� ����
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�� 6LUDFXVD $� %HWWLQL 3� %DFRFFROL 5� HW D-� $VWKPD FDXVHG E\ OLYH ILVK

EDLW� - $OOHUJ\ &OLQ OPPXQR? ����������� �����

$OOHUJ\ DQG $VWKPD 3URF�

�� 'H)ROLDUW *5� ,QVHFWV DV KXPDQ IRRG� &URS 3URWHFWLRQ �����������
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�� %HUQWRQ +6� %URZQ +� ,QVHFWV DV SRWHQWLDO VRXUFHV RI LQJHVWDQW

D-OHUJHQV� $QQ $OOHUJ\ ����������� �����

�� (UEHQ $0� 5RGULJXHV -/� 0F&XOORXJK -� 2ZQE\ '5� $QDSK\OD[LV

DIWHU LQJHVWLRQ RI EHLJQHWV FRQWDPLQDWHG ZLWK 'HUPDWRSKDJRLGHV
MDULQDH� - $OOHUJ\ &OLQ ,PPXQRO ����������� �����

�� 'H)ROLDUW *'� 7KH 1HZ <RUN EXJ EDQTXHW� $ GD\ WR UHPHPEHU� )RRG

,QVHFW 1HZVOHWWHU �������� �����

��� &]XSSRQ $%� &KHQ =� %DXU ;� 1HZ RFFXSDWLRQDO DOOHUJHQ �7HQHEULR

PROLWRU� LQ WKH EDNLQJ LQGXVWU\� ����� $EVWUDFW ����� ��WK ,QWHUQD�

WLRQDO &RQJ $OOHUJRO &OLQ ,PPXQR��
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