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$EVWUDFW
.H\ZRUG� $QWLPLFURELDO 5HVLVWDQFH� :RUOG +HDOWK 2UJDQLVDWLRQ� 1DWLRQDO $FWLRQ 3ODQ� 1DWXUDO
/DQJXDJH 3URFHVVLQJ� 7HUP )UHTXHQF\� 7HUP )UHTXHQF\ ,QYHUVH 'RFXPHQW )UHTXHQF\
6WXGHQW 1XPEHU� ����������
%DFNJURXQG� ,Q OHVV WKDQ D FHQWXU\ DIWHU WKH GLVFRYHU\ RI 3HQLFLOOLQ� $QWLPLFURELDO UHVLVWDQFH �$05�
KDV TXLFNO\ EHFRPH DQ LVVXH ZRUOGZLGH WKDW LV HVSHFLDOO\ SUHVVLQJ LQ ORZ�DQG�PLGGOH LQFRPH
FRXQWULHV �/0,&V�� ,Q OLJKW RI D QHHG IRU JOREDO FRRUGLQDWHG DFWLRQ� :+2 HQGRUVHG WKH *OREDO $FWLRQ
3ODQ �*$3� RQ $05 LQ ����� LQ DQ HIIRUW WR XUJH WKH ��� PHPEHU VWDWHV RI WKH :RUOG +HDOWK
2UJDQL]DWLRQ WR LQWHJUDWH WKH ILYH REMHFWLYHV DQG FRUUHVSRQGLQJ DFWLRQV RI WKH *$3 LQWR QDWLRQDO
DFWLRQ SODQV �1$3V�� $V PRVW 1$3V ZHUH JLYHQ DQ LPSOHPHQWDWLRQ SHULRG RI � WR � \HDUV� PHPEHU
VWDWHV KDYH EHJXQ WR GHYHORS DQ XSGDWHG YHUVLRQ WKDW WDNHV LQWR DFFRXQW WKH SRVW�SDQGHPLF FOLPDWH�
$FFRUGLQJO\� WKLV VWXG\ HPSOR\V QDWXUDO ODQJXDJH SURFHVVLQJ �1/3� WHFKQLTXHV WR TXDQWLWDWLYHO\
DQDO\VH WKH H[WHQW E\ ZKLFK WKH IRFXV LQ WKH 1$3V KDV VKLIWHG� LQ WHUPV RI WKHLU VWUDWHJLF REMHFWLYHV
DQG LQWHUYHQWLRQV�
0HWKRGV� 7KH VWXG\ LQYHVWLJDWHV WKH DOWHUDWLRQV LQ JOREDO $05 JRYHUQDQFH� 7KH H[WHQW RI DOWHUDWLRQ
LV TXDQWLILHG EDVHG RQ WHUP�IUHTXHQF\ �7)� DQG WHUP�IUHTXHQF\�LQYHUVH GRFXPHQW IUHTXHQF\
�7)�,')�� 7KH TXDQWLILFDWLRQ RI 7) UHYHDOV WKH UHODWLYH SURPLQHQFH RI VWUDWHJLF REMHFWLYHV DQG
LQWHUYHQWLRQV� ZKHUHDV WKH TXDQWLILFDWLRQ RI 7)�,') HQDEOHV WKH LGHQWLILFDWLRQ RI LQWHUYHQWLRQV WKDW
RFFXU PRUH IUHTXHQWO\ LQ D SDUWLFXODU $05�1$3� 7KH VDPSOH LQFOXGHV �� FRXQWULHV WKDW KDYH
SXEOLVKHG WZR 1$3V VLQFH WKH DGRSWLRQ RI WKH *$3�$05� RQH SULRU WR DQG RQH SRVW�SDQGHPLF� 7KH
WHUPV LQ WKH GRFXPHQWV ZHUH VRUWHG LQWR �� GRPDLQV WKDW FRUUHVSRQG WR WKH � REMHFWLYHV DQG
LQWHUYHQWLRQV DQG WR � DGGLWLRQDO GLVWLQFW WHUP JURXSV WKDW VLJQLI\ SROLF\ GHVLJQ� PRQLWRULQJ DQG
HYDOXDWLRQ �0	(��
5HVXOWV� ,Q WHUPV RI WKH ILYH NH\ REMHFWLYHV OLVWHG LQ WKH *$3�$05� WHUPV DVVRFLDWHG ZLWK UHGXFLQJ
WKH LQFLGHQFH RI LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV� DQG LPSURYLQJ
$05 DZDUHQHVV DQG XQGHUVWDQGLQJ WKURXJK HIIHFWLYH FRPPXQLFDWLRQ� HGXFDWLRQ DQG WUDLQLQJ VDZ DQ
LQFUHDVH LQ LWV IUHTXHQF\ �䕧�������䕧����� UHVSHFWLYHO\�� ZKHUHDV WHUPV OLQNHG WR VWUHQJWKHQLQJ
NQRZOHGJH DQG HYLGHQFH EDVH E\ EROVWHULQJ $05 VXUYHLOODQFH DQG UHVHDUFK� PDNLQJ DQ HFRQRPLF
FDVH IRU VXVWDLQDEOH LQYHVWPHQWV LQ PHGLFLQHV� GLDJQRVWLF WRROV� YDFFLQHV DQG RWKHU LQWHUYHQWLRQV� DQG
RSWLPLVLQJ DQWLPLFURELDO XVH LQ KXPDQ DQG DQLPDO KHDOWK VDZ FXWV LQ 7) �Ÿ������ Ÿ�������
Ÿ������� UHVSHFWLYHO\�� ,Q WHUPV RI SROLF\ GHVLJQ DQG 0	(� WHUPV DVVRFLDWHG ZLWK FRVW�HIIHFWLYHQHVV
VDZ LWV ILUVW LQWURGXFWLRQ LQ WKH PRVW XSGDWHG YHUVLRQV RI 1$3V� ZKLOH WHUPV DVVRFLDWHG ZLWK
LQWHUQDWLRQDO HQJDJHPHQW VDZ WKH ODUJHVW GHFUHDVH �Ÿ������� 0HDQZKLOH LW PXVW EH QRWHG WKDW
VXEVWDQWLDO FURVV�FRXQWU\ YDULDWLRQ H[LVWV LQ WKH GLVWULEXWLRQ RI LQWHUYHQWLRQV WKDW DUH GLVWLQFWO\ IUHTXHQW
LQ HDFK $05�1$3�
&RQFOXVLRQ� )URP WKH UHVXOWV RI WKLV VWXG\� RQH FDQ GHGXFH WKDW EHWZHHQ WKH ILUVW DQG VHFRQG 1$3V�
WKH IRFXV RI FRXQWULHV
 $05 VWUDWHJLHV KDV VKLIWHG IURP WKH SXUVXLW RI JOREDO FRRUGLQDWLRQ WR WKH
UHLQIRUFHPHQW RI GRPHVWLF LQIHFWLRQ SUHYHQWLRQ PHDVXUHV� DV ZHOO DV IURP LQWHUYHQWLRQV SHUWDLQLQJ WR
WKH SURGXFWLRQ RI IRRG WR LWV FRQVXPSWLRQ� :KLOH YDULRXV FDXVHV PD\ EH SODXVLEOH� LW LV SRVVLEOH WKDW
WKH &29,'��� SDQGHPLF PD\ KDYH EHHQ RQH IDFWRU GULYLQJ WKH VKLIW WRZDUGV DXJPHQWLQJ LQIHFWLRQ
SUHYHQWLRQ DQG FRQWURO PHDVXUHV� DV ZHOO DV D ODUJHU HPSKDVLV SODFHG RQ FRVW�HIIHFWLYHQHVV� 2'$
SURMHFWV DLPHG WRZDUGV WKH UHGXFWLRQ RI $05 LQ /0,&V FRXOG WDNH WKH UHVXOWV RI WKLV DQDO\VLV WR DOLJQ
WKHLU VWUDWHJLHV ZLWK WKH SULRULWLHV RI WKH KRVWLQJ FRXQWU\� ZKLOH IRU LQWHUQDWLRQDO RUJDQLVDWLRQV VXFK DV
:+2� WKHUH LV D VWURQJ LPSOLFDWLRQ WKDW WKH SDVW SDQGHPLF PD\ KDYH DFFHOHUDWHG WKH VKLIW DZD\ IURP
JOREDO FRRUGLQDWLRQ WRZDUGV GRPHVWLF UHLQIRUFHPHQW� DQG WKDW LW LV FRQVHTXHQWO\ SHUWLQHQW WR FUHDWH
PHFKDQLVPV WKDW PD\ LQFHQWLYLVH PHPEHU VWDWHV WR WDNH D PRUH JOREDO DSSURDFK�
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�� ,QWURGXFWLRQ
,Q ����� WKH H[WUDFWLRQ RI SHQLFLOOLQ IURP WKH IXQJXV 3HQLFLOOLXP UXEHQV IRUHYHU WUDQVIRUPHG

PHGLFDO SUDFWLFH� DV SHQLFLOOLQ EHFDPH WKH ILUVW DQWLPLFURELDO DYDLODEOH IRU PDVV SURGXFWLRQ� 7KRXJK
LWV DYDLODELOLW\ ZDV LQLWLDOO\ OLPLWHG WR PLOLWDU\ XVH� LWV XVH LQ FLYLOLDQ PHGLFLQH VRRQ IROORZHG VXLW�
+RZHYHU� WKH DXJPHQWDWLRQ RI WKH SURGXFWLRQ FDSDFLW\ RI DQWLPLFURELDOV DOVR JDYH ULVH WR LWV PLVXVH
DQG RYHUXVH� 7KRXJK QXPHURXV FODVVHV RI DQWLPLFURELDO DJHQWV RWKHU WKDQ SHQLFLOOLQ KDYH EHHQ
GLVFRYHUHG DQG HPSOR\HG LQ FOLQLFDO SUDFWLFH RYHU WKH ODVW FHQWXU\� WKH WKUHDW RI D SRVW�DQWLPLFURELDO
DJH QRZ ORRPV RYHU WKH ZRUOG� DV VXFK DQWLPLFURELDOV KDYH VWHDGLO\ EHHQ ORVLQJ LWV HIILFDF\�

7KLV SKHQRPHQRQ QRZ WHUPHG DQWLPLFURELDO UHVLVWDQFH� RU $05 LV WKH DELOLW\ RI
PLFURRUJDQLVPV� VXFK DV EDFWHULD� YLUXVHV� IXQJL� DQG SDUDVLWHV� WR UHVLVW WKH HIIHFWV RI DQWLPLFURELDO
GUXJV WKDW ZHUH SUHYLRXVO\ HIIHFWLYH LQ WUHDWLQJ LQIHFWLRQV FDXVHG E\ WKHVH RUJDQLVPV� $05 LV D
FRPSOH[ LVVXH WKDW PXVW EH DGGUHVVHG IURP WKH ORFDO� FRXQWU\� DQG JOREDO OHYHO DV ZHOO DV LQ YDULRXV
ILHOGV LQFOXGLQJ UHVHDUFK� FOLQLFDO SUDFWLFH� JRYHUQDQFH DQG LQWHUQDWLRQDO GHYHORSPHQW� )RU GHFDGHV�
$05 ZDV YLHZHG PDLQO\ DV DQ LVVXH WKDW SHUWDLQV WR UHVHDUFK DQG FOLQLFDO SUDFWLFH� DQG WKDW D
VXVWDLQHG DQWLPLFURELDO LQQRYDWLRQ SLSHOLQH LQ DGGLWLRQ WR LWV UDWLRQDO XVH ZRXOG EH VXIILFLHQW LQ
FRQWUROOLQJ WKH SURJUHVVLRQ RI $05� +RZHYHU� LQ UHFHQW \HDUV� WKHUH KDV EHHQ DQ LQFUHDVHG
UHFRJQLWLRQ RI $05 DV D JOREDO KHDOWK SULRULW\ WKDW UHTXLUHV PXOWL�GLPHQVLRQDO HQJDJHPHQW� 1RWDEO\�
LW KDV EHFRPH FOHDU WKDW WKH FRPSOH[LW\ RI $05 DOVR QHFHVVLWDWHV SROLFLHV WKDW UDQJH LQ GLYHUVLW\� 6XFK
SROLFLHV LQFOXGH DQWLPLFURELDO VWHZDUGVKLS� LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO� VXUYHLOODQFH DQG SXEOLF
DZDUHQHVV DQG UHJXODWLRQ� )XUWKHUPRUH� VXFK SROLFLHV PXVW EH FRQVLGHUHG IURP D ³2QH +HDOWK´
SHUVSHFWLYH� DFFRXQWLQJ IRU KXPDQ� DQLPDO� DQG HQYLURQPHQWDO KHDOWK� *LYHQ VXFK FKDOOHQJHV� ZLWKLQ
WKH ILHOG RI KHDOWK SROLFLHV� WKHUH H[LVWV FRQVLGHUDEOH LQWHUHVW LQ JRYHUQDQFH ZLWKLQ $05 SROLFLHV��

7KH KHLJKWHQHG UHFRJQLWLRQ RI $05 DV D SULRULW\ LQ JOREDO KHDOWK FRQVHTXHQWO\ FXOPLQDWHG LQ
WKH ���� SXEOLFDWLRQ RI WKH $05 *OREDO $FWLRQ 3ODQ �KHUHE\ DEEUHYLDWHG *$3 RU *$3�$05� E\ WKH
:RUOG +HDOWK 2UJDQLVDWLRQ �:+2�� ZKLFK LV D EOXHSULQW IRU DFWLRQ WKDW DLPV WR HQVXUH WKH FRQWLQXLW\
RI WUHDWPHQW DQG SUHYHQWLRQ RI LQIHFWLRXV GLVHDVHV ZLWK HIIHFWLYH DQG VDIH PHGLFLQHV�� 1RW RQO\ GLG
:+2 VSHFLI\ ILYH VWUDWHJLF REMHFWLYHV HQFRPSDVVLQJ �� UHFRPPHQGHG LQWHUYHQWLRQV RQ WKH
*$3�$05� LW DOVR H[SHFWHG PHPEHU FRXQWULHV WR GHYHORS WKHLU RZQ QDWLRQDO DFWLRQ SODQV WKDW DUH LQ
FRQJUXHQFH ZLWK WKH VWUDWHJLF REMHFWLYHV LQWHUYHQWLRQV KLJKOLJKWHG LQ WKH *$3�$05 ZKLOH DOVR
WDLORULQJ WKHLU DSSURDFKHV WR DFFRXQW IRU ORFDO QHHGV DQG FRQWH[WXDO IDFWRUV� 7KLV LV GXH WR WKH QRWLRQ
WKDW OLNH PDQ\ RWKHU JOREDO LVVXHV� SROLFLHV SHUWDLQLQJ WR $05 FDQQRW EH DSSOLHG XQLIRUPO\� DQG
VKRXOG EH IRXQG XSRQ DQ XQGHUVWDQGLQJ RI WKH FLUFXPVWDQFHV RI HDFK FRXQWU\�

:LWKLQ ILYH \HDUV RI WKH SXEOLFDWLRQ RI WKH *$3�$05 LQ ����� ��� FRXQWULHV KDYH GHYHORSHG
WKHLU RZQ 1$3�� &RQVLGHULQJ WKH EURDGQHVV RI LWV UHDFK� 1$3V RIIHU D FRPSUHKHQVLYH VRXUFH RI
LQIRUPDWLRQ IRU HYDOXDWLQJ WKH IRUPXODWLRQ DQG H[HFXWLRQ RI $05 SROLF\ JRDOV LQ LQGLYLGXDO FRXQWULHV�
,Q HVVHQFH� WKHVH GRFXPHQWV RXWOLQH D VHULHV RI VWUDWHJLF REMHFWLYHV GHOLEHUDWHG E\ SROLF\PDNHUV WR
DGGUHVV $05� GHWDLO WKH LQWHUYHQWLRQV SODQQHG IRU DGYDQFLQJ WKHVH REMHFWLYHV� DQG GHOYH LQWR YDULRXV
LPSOHPHQWDWLRQ FKDOOHQJHV UHODWHG WR PRQLWRULQJ� HYDOXDWLQJ $05 LQLWLDWLYHV� DQG DOORFDWLQJ UHVRXUFHV
WR WKH $05 DJHQGD� ,Q OLJKW RI WKH IDFW WKDW 1$3V DUH SXEOLVKHG FRXQWU\�E\�FRXQWU\� LW PD\ VHHP WKDW
WKH UHVSRQVH WR $05 UHVWV FRPSOHWHO\ ZLWKLQ WKH UHDOP RI LQGLYLGXDO FRXQWULHV¶ KHDOWK SROLFLHV�
&RQWUDU\ WR WKLV VXJJHVWLRQ� LQWHUQDWLRQDO RUJDQLVDWLRQV� GRQRU FRXQWULHV DQG 1*2V KDYH D SURIRXQG
LQIOXHQFH RQ SROLF\ GHFLVLRQV� HVSHFLDOO\ LQ /0,&V WKDW UHO\ KHDYLO\ RQ H[WHUQDO IXQGLQJ VFKHPHV WR
VWUHQJWKHQ DQG LPSOHPHQW WKHLU FDSDFLW\ WR UHVSRQG WR $05� :KLOH LW ZRXOG EH LGHDO IRU DOO FRXQWULHV

� +DUDQW $�� ����
� :RUOG +HDOWK 2UJDQLVDWLRQ� ����
� $QGHUVRQ HW DO�� ����
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WR KDYH WKH UHVRXUFHV UHTXLUHG IRU WKHLU RZQ $05 LQWHUYHQWLRQV� IURP WKH SHUVSHFWLYH RI VXFK GRQRUV�
LW LV FRQVHTXHQWO\ LPSHUDWLYH WR V\VWHPDWLFDOO\ FRPSDUH WKH FRQWHQW RI $05�1$3V XVLQJ D
VWDQGDUGLVHG PHWKRGRORJ\ WR DVFHUWDLQ DV WR KRZ WKH SULRULWLHV SUHVHQWHG LQ WKHVH GRFXPHQWV GLIIHU
IURP FRXQWU\ WR FRXQWU\� LQ RUGHU WR RSWLPLVH WKH QDWXUH RI DVVLVWDQFH ZKLFK LV WR EH SURYLGHG�

0RUHRYHU� JLYHQ WKH HYROYLQJ QDWXUH RI $05� LWV JRYHUQDQFH KDV EHHQ FRQFHSWXDOLVHG DV D
G\QDPLF DQG FRQWLQXRXV SURFHVV WKDW FRQVLVWHQWO\ HQKDQFHV DQG DGDSWV EDVHG RQ WKH LQVLJKWV JDLQHG
IURP PRQLWRULQJ DQG HYDOXDWLRQ� 1$3V KDYH WKXV EHHQ JLYHQ D VSHFLILF WLPH IUDPH GXULQJ ZKLFK LW
ZLOO EH DSSOLHG� ZLWK WKH H[SHFWDWLRQ WKDW QHZ HGLWLRQV ZLOO EH SXEOLVKHG� 6HHLQJ WKDW WKH ILUVW HGLWLRQ
RI 1$3V IRU PDQ\ :+2 PHPEHU FRXQWULHV ZHUH GUDIWHG LQ WKH \HDUV LPPHGLDWHO\ IROORZLQJ WKH
SXEOLFDWLRQ RI WKH *$3�$05 LQ ����� VHYHUDO FRXQWULHV KDYH EHJXQ WR GHYHORS DQG SXEOLVK D VHFRQG
1$3� %HWZHHQ WKH SXEOLFDWLRQ RI WKH ILUVW DQG VHFRQG 1$3 IRU VXFK FRXQWULHV� WKH FLUFXPVWDQFHV
HQFRPSDVVLQJ JOREDO KHDOWK KDYH FKDQJHG GUDVWLFDOO\� QRWDEO\ GXH WR WKH RXWEUHDN RI WKH &29,'���
SDQGHPLF ZKLFK UHTXLUHG DQ RYHUKDXO RI JOREDO KHDOWK SULRULWLHV DQG VWUDWHJLHV� 1RQHWKHOHVV� RQO\ D
KDQGIXO RI PXOWL�FRXQWU\ VWXGLHV KDYH V\VWHPDWLFDOO\ DQDO\VHG KRZ WKHVH GRFXPHQWV KDYH EHHQ
XSGDWHG RYHU WKH SDVW GHFDGH� DV PRVW VWXGLHV RQO\ DLP WR FDSWXUH WKH PRVW FXUUHQW VWDWH RI $05
SROLFLHV� ZLWKRXW FRQVLGHULQJ LWV GHYHORSPHQW� $V HYHQ OHVV DWWHQWLRQ KDV EHHQ SDLG DV WR KRZ FRXQWU\
SULRULWLHV DQG VWUDWHJLHV KDYH VKLIWHG EHWZHHQ YDULRXV YHUVLRQV RI 1$3V� WKLV VWXG\ DLPV WR DGGUHVV WKLV
SDUWLFXODU JDS LQ UHVHDUFK DQG V\VWHPDWLFDOO\ H[DPLQH WKH FKURQRORJLFDO GHYHORSPHQW RI WKH SULRULWLHV
DQG VWUDWHJLHV SUHVHQWHG LQ FRXQWU\ 1$3V E\ PDNLQJ XVH RI QDWXUDO ODQJXDJH SURFHVVLQJ �1/3�
WHFKQLTXHV WR LGHQWLI\ WKHPHV�
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�� %DFNJURXQG DQG 3XUSRVH RI 5HVHDUFK
:KLOH JOREDO LQLWLDWLYHV SHUWDLQLQJ WR $05 VXFK DV WKH *$3�$05 KDYH RQO\ EHHQ UHFHQWO\

LQLWLDWHG� $05 DV DQ LVVXH WUDFHV LWV RULJLQV WR WKH ����V DQG ��V� ZKHQ WKH ILUVW DQWLPLFURELDOV JDLQHG
ZLGHVSUHDG XVDJH� 6LQFH WKHQ� $05 KDV H[SHULHQFHG ZDYHV RI LQWHUQDWLRQDO DWWHQWLRQ� ZLWK HYROYLQJ
IUDPLQJV RQ $05 HPHUJLQJ RYHU WKH FRXUVH RI WLPH ,Q WKH ILUVW IRXU GHFDGHV IROORZLQJ WKH FOLQLFDO XVH
RI SHQLFLOOLQ� $05 ZDV SUHGRPLQDQWO\ FRQVLGHUHG D FKDOOHQJH IRU WKH JOREDO QRUWK� ZLWK WKH EHOLHI WKDW
LW FRXOG EH DGGUHVVHG WKURXJK MXGLFLRXV DQG 
UDWLRQDO GUXJ
 XVH RU WKH LPSRVLWLRQ RI VHOHFWLYH GUXJ
UHVWULFWLRQV� ,W ZDVQ
W XQWLO WKH ����V WKDW $05 JDLQHG FRQVLVWHQW DWWHQWLRQ LQ LQWHUQDWLRQDO UHSRUWLQJ�
ZLWK DQ LQFUHDVLQJ QXPEHU RI UHSRUWV DGGUHVVLQJ ERWK KXPDQ DQG DJULFXOWXUDO DVSHFWV RI $05
VHOHFWLRQ� ,Q WKH ����V� DQG SDUWLFXODUO\ DIWHU ����� WKHUH ZDV D VKLIW LQ IRFXV WRZDUGV WKH *OREDO 6RXWK
DQG WKH 2QH +HDOWK DSSURDFK LQ LQWHUQDWLRQDO UHSRUWLQJ� 3UHVHQWLQJ $05 DV D ULVN SULPDULO\ DIIHFWLQJ
6RXWKHUQ UHJLRQV KDV FDXVHG D GHWHUULWRULDOL]DWLRQ RI LQWHUQDWLRQDO SROLF\ GLVFXVVLRQV� 7KLV VKLIW KDV
SODFHG PRXQWLQJ SUHVVXUH RQ /0,&V WR LPSOHPHQW UHIRUPV FHQWUHG RQ $05� $GGLWLRQDOO\� LW KDV
HOHYDWHG WKH UROH RI LQWHUQDWLRQDO RUJDQLVDWLRQV VXFK DV WKH :+2� ZKLFK KDYH WUDQVIRUPHG LWV UROH
IURP VLPSOH ZKLVWOHEORZLQJ WRZDUGV WKHLU DFWLYH SDUWLFLSDWLRQ LQ JOREDO JRYHUQDQFH DQG VXUYHLOODQFH
IUDPHZRUNV IRU $05� 7KH GHFDGH IROORZLQJ ���� ZLWQHVVHG D ]HQLWK RI JOREDO HQJDJHPHQW� PDUNHG
E\ WKH UHOHDVH RI QXPHURXV KLJKO\ LPSDFWIXO UHSRUWV DQG D VZLIW HYROXWLRQ LQ WKH IUDPLQJ RI $05
ZLWKLQ WKH JOREDO KHDOWK IRUD� .H\ WKHPHV GXULQJ WKLV WLPH HQFRPSDVVHG WKH HPHUJHQFH RI $05 DV D
FHQWUDO FRQFHUQ LQ LQWHUQDWLRQDO SROLF\ IRUPDWLRQ� WKH FRQFXUUHQW SURPLQHQFH RI FRQFHSWV OLNH 2QH
+HDOWK DQG WKH *OREDO 6RXWK� DQG WKH FRQFRPLWDQW WUDQVLWLRQ RI WKH UROH RI LQWHUQDWLRQDO RUJDQLVDWLRQV
IURP PHUH ZKLVWOHEORZLQJ WR DFWLYH JRYHUQDQFH DV SUHYLRXVO\ PHQWLRQHG� )XUWKHUPRUH� WKHUH ZDV D
GHFOLQH LQ LQWHUQDWLRQDO DWWHQWLRQ SUHFHGLQJ WKH RQVHW RI WKH &29,'��� SDQGHPLF� D WUHQG WKDW KDV
DFFHOHUDWHG GXULQJ DQG IROORZLQJ WKH SDQGHPLF�

+LVWRU\ RI $05 DV DQ ,VVXH
7KH ILUVW LQWHUQDWLRQDO UHSRUW RQ $05 ZDV SXEOLVKHG LQ ���� XQGHU WKH WLWOH 3URFHHGLQJV RI

WKH ILUVW ,QWHUQDWLRQDO &RQIHUHQFH RQ WKH XVH RI DQWLELRWLFV LQ DJULFXOWXUH�� 7KLV UHSRUW H[FOXVLYHO\
GHOYHG LQWR WKH DJULFXOWXUDO GLPHQVLRQ RI $05� )ROORZLQJ WKLV� DWWHQWLRQ WR $05 UHPDLQHG VSRUDGLF�
ZLWK LQWHUQDWLRQDO UHSRUWV VFUXWLQLVLQJ WKUHDWV SULPDULO\ DVVRFLDWHG ZLWK LQGLYLGXDO SUDFWLFHV�
SDUWLFXODUO\ WKRVH LQ DJULFXOWXUH� IURP WKH PLG�����V RQZDUG� ,W ZDVQ
W XQWLO WKH HDUO\ WR PLG�����V
WKDW WKH UHFRJQLWLRQ RI $05 DV D EXUJHRQLQJ KXPDQ KHDOWK FRQFHUQ SURPSWHG PRUH FRQVLVWHQW HIIRUWV�
)URP WKH ODWH ����V RQZDUG� WKHUH KDV EHHQ D VXVWDLQHG ULVH LQ LQWHUQDWLRQDO SROLF\�OHYHO DWWHQWLRQ WR
$05� FRLQFLGLQJ ZLWK D JOREDO IUDPLQJ RI $05 WKUHDWV QHFHVVLWDWLQJ LQWHUQDWLRQDO LQWHUYHQWLRQ�
'HVSLWH WKH RQJRLQJ LQWHQVLILFDWLRQ RI WKH $05 LVVXH� WKH QXPEHU RI LQWHUQDWLRQDO UHSRUWV EHJDQ WR
GHFOLQH DIWHU WKH \HDUV RI ���� DQG ����� 7KLV GHFUHDVH� FRXSOHG ZLWK UHFHQW UHGXFWLRQV LQ
LQWHUQDWLRQDO IXQGLQJ DQG VXSSRUW IURP VLJQLILFDQW QDWLRQDO GRQRUV� PD\ VXJJHVW WKDW WKH LQWHUQDWLRQDO
IRFXV RQ $05 UHDFKHG D WXUQLQJ SRLQW HYHQ EHIRUH WKH DGYHQW RI WKH &29,'��� SDQGHPLF�

7KH UKHWRULF HPSOR\HG LQ UHSRUWV DGGUHVVLQJ JOREDO DQWLPLFURELDO XVH� VWHZDUGVKLS� DQG $05
KDV FORVHO\ PLUURUHG EURDGHU PRUDO IUDPHZRUNV� 5HVRQDWLQJ ZLWK SRVWZDU FRQVXPHU PRYHPHQWV�
LQLWLDO GRFXPHQWV FRQFHQWUDWHG RQ HQVXULQJ HIIHFWLYH DQG VXLWDEOH �
UDWLRQDO
� XVH RI DQWLPLFURELDOV LQ
VSHFLILF VHWWLQJV� VXFK DV KRVSLWDOV� IDUPV� DQG FRPPXQLW\ FOLQLFV� ,Q FRQWUDVW WR WKH HDUO\ HPSKDVLV RQ
RSWLPLVLQJ WKH YDOXH RI DQWLELRWLFV� GRFXPHQWV SXEOLVKHG IURP WKH PLG�����V RQZDUG SURJUHVVLYHO\

� 3URFHHGLQJV RI WKH ILUVW ,QWHUQDWLRQDO &RQIHUHQFH RQ WKH XVH RI DQWLELRWLFV LQ DJULFXOWXUH� :DVKLQJWRQ
�'&�� 1DWLRQDO $FDGHP\ RI 6FLHQFHV � 1DWLRQDO 5HVHDUFK &RXQFLO� �����
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SRUWUD\HG $05 DV D FKDOOHQJH URRWHG LQ UHVRXUFH VFDUFLW\� PDUNHG E\ D GHDUWK RI QHZ GUXJV� DQG
DGYRFDWHG IRU DGGUHVVLQJ LW WKURXJK FRQVHUYDWLRQLVW VWUDWHJLHV� 'HVSLWH HDUOLHU LQLWLDWLYHV LQ WKH *OREDO
1RUWK� LW ZDVQ
W XQWLO WKH ����V WKDW WKH LQWHJUDWHG VXUYHLOODQFH RI DQWLELRWLF XVH JDLQHG SURPLQHQFH DV
D NH\ LQWHUQDWLRQDO SROLF\ REMHFWLYH� :KLOH YDULRXV DSSURDFKHV WR PDLQWDLQLQJ DQWLELRWLF HIILFDF\ ZHUH
H[SHULPHQWHG ZLWK VLQFH WKH ����V� WKH WHUP �DQWLPLFURELDO VWHZDUGVKLS� ZDV FRLQHG LQ ������ ,W WRRN
VHYHUDO \HDUV IRU VWHZDUGVKLS WR EHFRPH D FHQWUDO FRPSRQHQW RI WKH JOREDOO\ UHFRJQL]HG GXDO VWUDWHJ\
IRU DGGUHVVLQJ $05� ZKLFK LQYROYHV ERWK DQWLPLFURELDO LQQRYDWLRQ DQG SUHVHUYDWLRQ� $OWKRXJK WKH
GHILQLWLRQV RI VWHZDUGVKLS UHPDLQ VRPHZKDW DPRUSKRXV� WKH WHUP JDLQHG VLJQLILFDQW WUDFWLRQ DV D
VHQVLWLVLQJ FRQFHSW DURXQG ����� 5HIOHFWLQJ WKH GHOD\HG LQWHJUDWLRQ RI LQWHUQDWLRQDO SROLF\ LQ WKH
*OREDO 6RXWK� VWHZDUGVKLS LQLWLDOO\ IRFXVHG RQ 1RUWKHUQ FRQWH[WV DQG ZDV RQO\ JUDGXDOO\ H[WHQGHG WR
/0,& FRQWH[WV� 'HVSLWH WKLV HYROXWLRQ� FHUWDLQ DVSHFWV RI WKH LQLWLDO 
UDWLRQDO
 XVH GLVFRXUVH KDYH
SHUVLVWHG� PDQLIHVWLQJ LQ EHKDYLRXULVW LQWHUYHQWLRQV DQG DVSLUDWLRQV IRU SUHFLVLRQ PHGLFLQH� VXFK DV
WDUJHWHG GLDJQRVWLFV DQG WUHDWPHQWV�

7KH GXUDWLRQ DQG SRWHQWLDO LPSDFWV RI WKH FXUUHQW VXUJH LQ LQWHUQDWLRQDO DWWHQWLRQ WRZDUGV
$05 UHPDLQ XQFHUWDLQ� 6RPH DUJXH WKDW $05 DZDUHQHVV KDV DOUHDG\ SHDNHG� (YHQ EHIRUH SROLWLFDO
SULRULWLHV VKLIWHG WRZDUGV &29,'���� WKH DQQXDO FRXQW RI LQWHUQDWLRQDO UHSRUWV GHGLFDWHG WR $05
UHDFKHG LWV KLJKHVW SRLQW LQ ������ 7KLV RFFXUUHG GHVSLWH WKH RQJRLQJ HVFDODWLRQ RI JOREDO
DQWLPLFURELDO XVDJH� WKH ULVH RI $05� DQ LQWHUQDWLRQDO RXWEUHDN RI H[WHQVLYHO\ GUXJ�UHVLVWDQW W\SKRLG�
FKDOOHQJHV LQ DQWLELRWLF LQQRYDWLRQ� DQG D FRQWLQXRXV QHJOHFW RI HQYLURQPHQWDO KHDOWK ZLWKLQ WKH 2QH
+HDOWK IUDPHZRUNV� $VVHVVPHQWV RI QXPHURXV 1$3V LQGLFDWH XQFHUWDLQW\ UHJDUGLQJ WKH LQIOXHQFH RI
WKH H[WHQVLRQ RI LQWHUQDWLRQDO $05 JRYHUQDQFH DW QDWLRQDO DQG UHJLRQDO OHYHOV��� &RQYHUVHO\�
GLPLQLVKLQJ LQWHUQDWLRQDO DWWHQWLRQ KLJKOLJKWV WKH LQKHUHQW GLIILFXOW\ RI DGGUHVVLQJ $05 DV D SROLF\
SUREOHP� ,Q WKH SHUVSHFWLYH RI ����� WKH KLVWRULFDO FKDOOHQJH RI LQWHUQDWLRQDO $05 SROLF\ OLHV LQ EHLQJ
ERWK WRR GLVFUHWH DQG WRR YDVW IRU LWV RZQ JRRG� :KHQ IUDPHG DV D SUREOHP RI GUXJ IDLOXUH� $05 RIWHQ
HOLFLWHG 
TXLFN IL[
 VROXWLRQV� VXFK DV SDUWLDO UHVWULFWLRQV� QDUURZ EHKDYLRXUDO LQWHUYHQWLRQV� DQG
SULRULWLVDWLRQ RI LQQRYDWLRQ RYHU VWHZDUGVKLS� 7KHVH DSSURDFKHV IUHTXHQWO\ SURYHG LQDGHTXDWH LQ WKH
IDFH RI WKH LQWULFDWH� LQWHUFRQQHFWHG HFRORJLHV RI $05 DQG WKH FKDOOHQJHV RI LQIHFWLRXV GLVHDVHV LQ
ERWK ORZ� DQG KLJK�LQFRPH FRXQWU\ FRQWH[WV� +RZHYHU� ZKHQ DQDO\VHG FRPSUHKHQVLYHO\� DGGUHVVLQJ
$05 EHFRPHV D FRPSOH[ WDVN RI DGGUHVVLQJ HYHU\WKLQJ� HYHU\ZKHUH� DQG ZHOO�LQWHQWLRQHG SROLF\
LQLWLDWLYHV WHQG WR IDOWHU�

$GGUHVVLQJ $05 LQ WKH *OREDO +HDOWK )RUD
'HVSLWH $05 VWHZDUGVKLS EHLQJ D FHQWUDO FRPSRQHQW IRU DGGUHVVLQJ $05� LWV

FRQFHSWXDOLVDWLRQ UHPDLQV UDWKHU DPRUSKRXV� ,Q D EURDG VHQVH� $05 VWHZDUGVKLS FDQ EH FKDUDFWHULVHG
DV D VWUDWHJ\ HQFRPSDVVLQJ D FRKHVLYH VHW RI DFWLRQV DLPHG DW IRVWHULQJ UHVSRQVLEOH XVH RI
DQWLPLFURELDOV�� 7KH SDUWLFXODU DFWLRQV PD\ GLIIHU EDVHG RQ WKH HQWLW\ LQYROYHG� EXW WKH\ H[KLELW
QXPHURXV VKDUHG FKDUDFWHULVWLFV DFURVV YDULRXV OHYHOV ZLWKLQ D KHDOWKFDUH V\VWHP DQG EHWZHHQ KXPDQ
DQG DQLPDO KHDOWK� 7KH LQIOXHQFH RI $05 VWHZDUGVKLS RQ DQWLELRWLF XWLOLVDWLRQ PD\ YDU\ EDVHG RQ WKH
IUHTXHQF\ RI UHVLVWDQW LQIHFWLRQV LQ FOLQLFDO HQYLURQPHQWV� JHRJUDSKLFDO ORFDWLRQV� DQG WKH UHVRXUFHV DW
KDQG� &XUUHQWO\� WKHUH LV OLPLWHG FRPSUHKHQVLYH HYLGHQFH UHJDUGLQJ WKH HIILFDF\ RI $QWLPLFURELDO
6WHZDUGVKLS 3URJUDPV �$63V� LQ /0,&� ZKHUH WKH UHVRXUFHV UHTXLUHG IRU PRQLWRULQJ DQG VXUYHLOODQFH
DUH ODFNLQJ� 0HDQZKLOH� DV PHQWLRQHG HDUOLHU� WKH WUDGLWLRQDO DQG ZLGHO\ DFFHSWHG SHUVSHFWLYH SRVLWV

� '\DU HW DO�� ����
� 0XQNKROP / HW DO�� �����������±���
� 0XQNKROP /� 5XELQ 2�� ���������±��� ��
� &OLIW &�� �����
� 0F*RZDQ -(� *HUGLQJ '1� ����������±��
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WKDW $05 LV ODUJHO\ OLQNHG WR WKH TXDQWLW\ RI DQWLELRWLFV HPSOR\HG LQ KXPDQ DQG DQLPDO VHFWRUV� DV
ZHOO DV WR FRQWDJLRQ²QDPHO\� WKH GLVVHPLQDWLRQ RI $05 SDWKRJHQV DQG�RU JHQHWLF HOHPHQWV RI
UHVLVWDQFH LQ WKH HQYLURQPHQW� +RZHYHU� WKLV QRWLRQ GRHV QRW DOLJQ FRPSOHWHO\ ZLWK REVHUYDWLRQV
LQGLFDWLQJ D KLJKHU SURSRUWLRQ RI $05 LQ YDULRXV /0,&V ZKHUH DQWLELRWLF FRQVXPSWLRQ LV
FRQVLGHUDEO\ ORZHU WKDQ LQ +,&V� ,QGHHG� SULRU HYLGHQFH GHPRQVWUDWHV WKDW WKH UHODWLRQVKLS EHWZHHQ
DQWLELRWLF XVH DQG WKH VSUHDG RI $05 LV QRW FRQVLVWHQWO\ FRUUHODWHG� ERWK ZLWKLQ LQGLYLGXDO FRXQWULHV
DQG DFURVV GLIIHUHQW QDWLRQV�

,Q FRQWUDVW WR WKH SUHYDLOLQJ YLHZSRLQW� WKH VWXG\ FRQGXFWHG E\ &ROOLJQRQ DQG FROOHDJXHV
UHYHDOHG SRVLWLYH FRUUHODWLRQV EHWZHHQ $05 SURSRUWLRQV DQG LQGLFDWRUV RI SRRUHU DGPLQLVWUDWLYH
JRYHUQDQFH� WKH UDWLR RI SULYDWH WR SXEOLF KHDOWK H[SHQGLWXUH� DQG KLJKHU WHPSHUDWXUHV��� 7KH DXWKRUV
LGHQWLILHG UREXVW DQG SRVLWLYH HIIHFWV RI LQIUDVWUXFWXUH DQG DGPLQLVWUDWLYH JRYHUQDQFH� HVSHFLDOO\ LQ
WHUPV RI ORZHU FRUUXSWLRQ OHYHOV� LQ PLWLJDWLQJ $05 SURSRUWLRQV ZKHQ PXOWLSOH IDFWRUV ZHUH
FRQVLGHUHG VLPXOWDQHRXVO\� 8QH[SHFWHGO\� DQWLELRWLF FRQVXPSWLRQ GLG QRW H[KLELW D VLJQLILFDQW
DVVRFLDWLRQ ZLWK $05 OHYHOV� ,Q WKHLU FRPPHQWDU\ RQ WKLV GLVFRYHU\� &ROOLJQRQ DQG %HJJV
XQGHUVFRUHG WKDW FRQWDJLRQ LV WKH SULPDU\ FRQWULEXWLQJ IDFWRU WR JOREDO YDULDWLRQV LQ $05� 7KH
WUDQVPLVVLRQ RI UHVLVWDQW SDWKRJHQV SRVHV D FULWLFDO FKDOOHQJH LQ YDULRXV KHDOWKFDUH VHWWLQJV DQG
FRPPXQLWLHV� $FFRUGLQJ WR WKH FRQWDJLRQ K\SRWKHVLV� $05 OHYHOV WHQG WR EH KLJKHU LQ /0,&
FKDUDFWHULVHG E\ LQDGHTXDWH LQIUDVWUXFWXUH� VXESDU FRPPXQLW\ K\JLHQH� ZHDN DGPLQLVWUDWLYH
JRYHUQDQFH� DQG OLPLWHG VRFLDO FRPPLWPHQW��� ,Q JHQHUDO� VXFK UHVXOWV KLJKOLJKWHG D GXDO OLQHDU
DVVRFLDWLRQ EHWZHHQ WKH JRYHUQDQFH LQGH[ DQG ERWK DQWLELRWLF FRQVXPSWLRQ DQG $05��� +HQFH�
PRQLWRULQJ DQG HYDOXDWLQJ WKH FRQGLWLRQ RI JRYHUQDQFH LV D FUXFLDO IDFWRU WR WDNH LQWR DFFRXQW ZKHQ
FRQWHPSODWLQJ WKH HYROXWLRQ RI $05�

:K\ $05 LV DQ RQJRLQJ LVVXH
(YHQ WKRXJK $05� DOVR FRLQHG WKH ³VLOHQW SDQGHPLF´ UHPDLQV D JOREDO KHDOWK FULVLV XQGHU

SURJUHVVLRQ� WKH OHYHO RI DZDUHQHVV ERWK DPRQJVW SROLF\ PDNHUV DQG WKH JHQHUDO SXEOLF SDOHV LQ
FRPSDULVRQ WR RWKHU LVVXHV VXFK DV LQIHFWLRXV GLVHDVH� 7KLV XQGHUVFRUHV WKH LQKHUHQW FRPSOH[LW\ RI
$05 DV D SROLF\ FKDOOHQJH� )URP WKH SHUVSHFWLYH RI ����� WKH KLVWRULFDO GLOHPPD LQ LQWHUQDWLRQDO
$05 SROLF\ OLHV LQ LWV GXDO QDWXUH²EHLQJ ERWK H[FHVVLYHO\ QXDQFHG DQG H[SDQVLYHO\ YDVW� ZKLFK PD\
SRVH XQLTXH FKDOOHQJHV� +RZHYHU� LW LV HVVHQWLDO WR QRWH WKDW WKLV GRHV QRW GLPLQLVK WKH VLJQLILFDQFH RI
$05 DV D VXEVWDQWLDO WKUHDW WR WKH RQJRLQJ SURYLVLRQ RI VDIH KHDOWKFDUH�

$FFRUGLQJ WR HVWLPDWHV SXEOLVKHG RQ WKH /DQFHW E\ 0XUUD\ HW DO�� LQ ����� ���� PLOOLRQ GHDWKV
���� XQFHUWDLQW\ LQWHUYDO >8,@ �ā���±�ā��� ZHUH GLUHFWO\ DWWULEXWDEOH WR UHVLVWDQFH� EDVHG RQ WKH
FRXQWHUIDFWXDO VFHQDULR WKDW GUXJ�UHVLVWDQW LQIHFWLRQV ZHUH LQVWHDG GUXJ VXVFHSWLEOH��� ,Q WKH ����
HGLWLRQ RI WKH *OREDO %XUGHQ RI 'LVHDVH VWXG\� FRQVLGHULQJ D VFHQDULR ZKHUH WKHUH DUH QR LQIHFWLRQV�
$05 ZRXOG KDYH UDQNHG DV WKH WKLUG OHDGLQJ FDXVH RI GHDWK DPRQJ DOO XQGHUO\LQJ FDXVHV� VXUSDVVHG
RQO\ E\ LVFKDHPLF KHDUW GLVHDVH DQG VWURNH� 7KLV SODFHV $05 DV D VLJQLILFDQW FRQWULEXWRU WR JOREDO
PRUWDOLW\� 8QGHU DQ DOWHUQDWH FRXQWHUIDFWXDO VFHQDULR ZKHUH LQIHFWLRQV DUH SUHVHQW EXW WKH SDWKRJHQV
DUH VXVFHSWLEOH� $05 ZRXOG KDYH EHHQ WKH ��WK OHDGLQJ FDXVH RI GHDWK DW WKH *%' /HYHO ��
VXUSDVVLQJ ERWK +,9 DQG PDODULD LQ JOREDO UDQNLQJV� 7KHVH ILQGLQJV KLJKOLJKW WKH VXEVWDQWLDO LPSDFW RI
$05 RQ PRUWDOLW\ FRPSDUHG WR YDULRXV RWKHU FDXVHV��� )XUWKHUPRUH� WKH UHVHDUFK GHPRQVWUDWHG WKDW
DOO�DJH PRUWDOLW\ UDWHV UHODWHG WR $05 ZHUH PRVW HOHYDWHG LQ FHUWDLQ /0,&V� HPSKDVLVLQJ WKDW $05

�� 9RV 7� /LP 66� $EEDIDWL &� HW DO� ����� ���� ����±���
�� 1DJKDYL HW DO�� ����
�� 0DXJHUL HW DO�� ����
�� &ROOLJQRQ 3� %HJJV --� �������������
�� &ROOLJQRQ 3� %HJJV --� :DOVK 75� *DQGUD 6� /D[PLQDUD\DQ 5� ����������H���±���
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LV QRW RQO\ D VLJQLILFDQW JOREDO KHDOWK FRQFHUQ EXW DOVR DQ HVSHFLDOO\ VHYHUH LVVXH IRU PDQ\ GHYHORSLQJ
QDWLRQV�

$V PHQWLRQHG LQ WKH SUHYLRXV VHFWLRQ� LW PD\ VHHP UHDVRQDEOH WR DQWLFLSDWH WKDW LQ VHWWLQJV
ZLWK HOHYDWHG DQWLELRWLF FRQVXPSWLRQ� WKH LQFLGHQFH RI EDFWHULDO $05 ZRXOG DXJPHQW
FRUUHVSRQGLQJO\� &RQWUDU\ WR WKLV LQWXLWLRQ� ILQGLQJV LQGLFDWH WKDW WKH KLJKHVW PRUWDOLW\ UDWHV UHODWHG WR
EDFWHULDO $05 DUH REVHUYHG LQ VXE�6DKDUDQ $IULFD DQG VRXWK $VLD��� 7KH VXEVWDQWLDO EDFWHULDO $05
EXUGHQV LQ WKHVH UHJLRQV VWHP IURP ERWK WKH SUHYDOHQFH RI UHVLVWDQFH DQG WKH XQGHUO\LQJ IUHTXHQF\ RI
FULWLFDO LQIHFWLRQV� VXFK DV ORZHU UHVSLUDWRU\ LQIHFWLRQV� EORRGVWUHDP LQIHFWLRQV� DQG LQWUD�DEGRPLQDO
LQIHFWLRQV� ZKLFK DUH PRUH SUHYDOHQW��� 6HYHUDO IDFWRUV FRQWULEXWH WR WKH KHLJKWHQHG EXUGHQ LQ /0,&V�
LQFOXGLQJ WKH ODFN RI ODERUDWRU\ LQIUDVWUXFWXUH� OHDGLQJ WR WKH XQDYDLODELOLW\ RI PLFURELRORJLFDO WHVWLQJ
WR JXLGH WUHDWPHQW GHFLVLRQV IRU VWRSSLQJ RU QDUURZLQJ DQWLELRWLF XVH� $GGLWLRQDOO\� LQDSSURSULDWH
DQWLELRWLF XVH GULYHQ E\ OD[ UHJXODWLRQV DQG HDVH RI DFTXLVLWLRQ��� OLPLWHG DFFHVV WR VHFRQG�OLQH DQG
WKLUG�OLQH DQWLELRWLFV� WKH SUHVHQFH RI FRXQWHUIHLW RU VXEVWDQGDUG DQWLELRWLFV IRVWHULQJ UHVLVWDQFH� DQG
LQDGHTXDWH VDQLWDWLRQ DQG K\JLHQH FRQWULEXWH HYHQ IXUWKHU WR WKH REVHUYHG GLVSDULWLHV�����

3HUWDLQLQJ WR LQDSSURSULDWH DQWLELRWLF XVH� WKH YROXPH RI DQWLELRWLF FRQVXPSWLRQ LQ
QRQ�FOLQLFDO VHWWLQJV LV SUHGRPLQDQWO\ OLQNHG WR WKH ZLGHVSUHDG DYDLODELOLW\ RI RYHU�WKH�FRXQWHU �27&�
DQWLELRWLFV DQG WKH SUDFWLFH RI QRQ�SUHVFULSWLRQ DQWLELRWLF XVH� $ VWXG\ UHYHDOHG D JOREDO SUHYDOHQFH RI
��� LQ QRQ�SUHVFULSWLRQ DQWLELRWLF VDOHV DFURVV FRPPXQLW\ SKDUPDFLHV� ZLWK WKH KLJKHVW LQFLGHQFH
����� REVHUYHG LQ 6RXWK $PHULFD��� 0HDQZKLOH� LQ SULPDU\ FDUH DQG RXWSDWLHQW VHWWLQJV� WKH LVVXH RI
DQWLELRWLF RYHU�SUHVFULSWLRQ UHPDLQV D VLJQLILFDQW FRQFHUQ ZRUOGZLGH� 1XPHURXV VWXGLHV KDYH UHSRUWHG
HOHYDWHG UDWHV RI DQWLELRWLF SUHVFULSWLRQ LQ RXWSDWLHQW VHFWRUV� VSDQQLQJ KLJK�LQFRPH FRXQWULHV VXFK DV
WKH 86 ���������� 6RXWK .RUHD ��������� DQG (XURSHDQ FRXQWULHV �DSSUR[LPDWHO\ ������� DV ZHOO DV LQ
/0,&V VXFK DV ,QGLD ������� VSHFLILFDOO\ DPRQJ SDWLHQWV ZLWK DFXWH LQIHFWLRQV��� DQG &KLQD
����������

6WXGLHV KDYH DOVR LQGLFDWHG WKDW WKH LPSURSHU XWLOLVDWLRQ RI DQWLELRWLFV PD\ FDXVH D VLJQLILFDQW
HFRQRPLF EXUGHQ� ,Q *KDQD� WKH DVVRFLDWHG KHDOWKFDUH FRVWV ZHUH HVWLPDWHG WR EH DSSUR[LPDWHO\ ��
PLOOLRQ 86' SHU \HDU��� 6LPLODUO\� D VWXG\ LQ -DSDQ UHSRUWHG VXEVWDQWLDO FRVWV DWWULEXWHG WR
LQDSSURSULDWH DQWLELRWLF SUHVFULSWLRQV IRU XSSHU UHVSLUDWRU\ LQIHFWLRQV �85,V�� DPRXQWLQJ WR ���
PLOOLRQ 86' LQ ������� WKRXJK LW PD\ EH GLIILFXOW WR GUDZ GLUHFW FRPSDULVRQV RI LWV VFDOH GXH WR
YDULDWLRQV LQ SRSXODWLRQ VL]H� 85, HSLGHPLRORJ\� DQG PHWKRGRORJLFDO GLIIHUHQFHV�

8QGHU DQ\ FLUFXPVWDQFH� WKH KHLJKWHQHG EXUGHQ LQ KHDOWKFDUH V\VWHPV ZLWK OLPLWHG UHVRXUFHV
XQGHUVFRUHV WKH FULWLFDO LPSRUWDQFH� ERWK IRU LQGLYLGXDO SDWLHQW PDQDJHPHQW DQG $05 VXUYHLOODQFH� RI
ZHOO�HVWDEOLVKHG QDWLRQDO DFWLRQ SODQV DQG UREXVW ODERUDWRU\ LQIUDVWUXFWXUH DFURVV DOO UHJLRQV DQG
FRXQWULHV� *HRJUDSKLFDOO\� WKH SDWWHUQ RI $05 YDULHV VLJQLILFDQWO\� ZLWK GLIIHUHQW SDWKRJHQV DQG GUXJ
FRPELQDWLRQV GRPLQDWLQJ LQ GLVWLQFW ORFDWLRQV� &RQVHTXHQWO\� LW LV HVVHQWLDO WR FXVWRPLVH ORFDO
UHVSRQVHV� DV D RQH�VL]H�ILWV�DOO DSSURDFK PD\ EH LQDSSURSULDWH� :KLOH DQWLELRWLF VWHZDUGVKLS LV
IXQGDPHQWDO IRU FXUELQJ WKH VSUHDG RI $05� UHVWULFWLQJ DFFHVV WR DQWLELRWLFV LV QRW XQLYHUVDOO\

�� 7VX]XNL 6� .LPXUD <� ,VKLNDQH 0� .XVDPD <� 2KPDJDUL 1� ���������������
�� -DQVVHQ HW DO�� ����
�� .XPDUL ,QGLUD .� &KDQG\ 6� -H\DVHHODQ /� .XPDU 5� 6XUHVK 6� ������������H���
�� <LQ ;� 6RQJ )� *RQJ <� 7X ;� :DQJ <� &DR 6� HW DO� ������������H���
�� (&'&� �����
�� <RRQ <.� 3DUN *&� $Q +� &KXQ %&� 6RKQ -:� .LP 0-� �������� H�����
�� 6XGD .-� +LFNV /$� 5REHUWV 50� +XQNOHU 5-� 0DWXVLDN /0� 6FKXPRFN *7� �����������H���
�� $XWD $� +DGL 0$� 2JD (� $GHZX\L (2� $EGX�$JX\H 61� $GHOR\H '� HW DO� ���������H���
�� 5DPD\ %0 &DXGHOO 0$ &RUGyQ�5RVDOHV & HW DO� ����� �������
�� &ROOLJQRQ 3� %HJJV --� :DOVK 75� *DQGUD 6� /D[PLQDUD\DQ 5� ����� �� H����H���
�� 0RUJDQ '-� 2NHNH ,1� /D[PLQDUD\DQ 5� 3HUHQFHYLFK (1� :HLVHQEHUJ 6� ����� ��� �������
�� 9RV 7� /LP 66� $EEDIDWL &� HW DO� ����� ���� ����±���
�� 1DJKDYL HW DO�� ����

��



DSSOLFDEOH DV D UHVSRQVH WR $05 LQ DOO VHWWLQJV� $Q DUJXPHQW FDQ EH PDGH WKDW LQFUHDVLQJ DFFHVV WR
DQWLELRWLFV PD\ UHGXFH WKH $05 EXUGHQ LQ FHUWDLQ ORFDWLRQV ZKHUH VHFRQG�OLQH DQWLELRWLFV DUH
XQDYDLODEOH� SRWHQWLDOO\ VDYLQJ OLYHV²WKLV LV SDUWLFXODUO\ UHOHYDQW LQ ZHVWHUQ VXE�6DKDUDQ $IULFD�
&RQYHUVHO\� OLPLWLQJ DQWLELRWLF DFFHVV LQ VRXWK $VLD WKURXJK VWHZDUGVKLS SURJUDPV PLJKW EH D VXLWDEOH
UHVSRQVH IRU WKDW UHJLRQ� JLYHQ WKDW DQWLELRWLF RYHUXVH RU PLVXVH LV FRQVLGHUHG D PDMRU GULYHU RI $05�
,Q HVVHQFH� $05 LV D JOREDO FKDOOHQJH QHFHVVLWDWLQJ ERWK JOREDO LQLWLDWLYHV DQG WDLORUHG UHVSRQVHV DW
WKH QDWLRQDO OHYHO� 1RQHWKHOHVV� LW KDV EHHQ PHQWLRQHG WKDW WKH JUHDWHVW FKDOOHQJH IRU PRVW FRXQWULHV LV
QRW WKH GUDIWLQJ RI D 1$3 EXW UDWKHU LWV LPSOHPHQWDWLRQ DQG GHPRQVWUDWLRQ RI VXVWDLQHG DFWLRQ�

$05 JRYHUQDQFH DQG 2'$
*LYHQ WKDW WKH VXFFHVVIXO H[HFXWLRQ RI $05 JRYHUQDQFH QHFHVVLWDWHV D QXDQFHG EOHQG RI

VWUDWHJLHV DQG LQWHUYHQWLRQV� WKH HQWLWLHV UHVSRQVLEOH IRU LPSOHPHQWDWLRQ� W\SLFDOO\ SXEOLF KHDOWK
DJHQFLHV� PXVW SRVVHVV ERWK WKH IXQGV DQG WHFKQLFDO FDSDELOLWLHV WR XSKROG WKHVH HQGHDYRXUV� $V
LQGLFDWHG DERYH� WKLV SRVHV D SDUWLFXODU FKDOOHQJH IRU /0,&V� ZKLFK PD\ EH ODFNLQJ LQ VXFK UHVRXUFHV�

$ FUXFLDO DVSHFW RI $05 JRYHUQDQFH LQYROYHV LPSOHPHQWLQJ ,QIHFWLRQ 3UHYHQWLRQ DQG
&RQWURO �,3&� PHDVXUHV LQ KHDOWKFDUH IDFLOLWLHV� 7KHVH PHDVXUHV DLP WR VDIHJXDUG SDWLHQWV� KHDOWKFDUH
ZRUNHUV� DQG FRQVHTXHQWO\ WKH FRPPXQLW\ IURP DFTXLULQJ DQG VXIIHULQJ KDUP GXH WR SUHYHQWDEOH
KHDOWKFDUH�DVVRFLDWHG LQIHFWLRQV �+$,V� DQG $05� 8QIRUWXQDWHO\� WKH QHJOHFW RI +$,V SHUVLVWV�
SDUWLFXODUO\ LQ UHVRXUFH�OLPLWHG VHWWLQJV� GLVSURSRUWLRQDWHO\ DIIHFWLQJ YXOQHUDEOH SRSXODWLRQV DQG
UHVXOWLQJ LQ HOHYDWHG PRUELGLW\ DQG PRUWDOLW\ UDWHV� $V KLJKOLJKWHG LQ WKH *5$0 UHSRUW� WKH PDMRULW\
RI $05�UHODWHG IDWDOLWLHV DUH DWWULEXWHG WR VL[ SURPLQHQW EDFWHULDO SDWKRJHQV WKDW DUH DOVR VLJQLILFDQW
FDXVHV RI +$,V� .OHEVLHOOD SQHXPRQLDH LV UHVSRQVLEOH IRU WKH KLJKHVW DWWULEXWDEOH EXUGHQ LQ
VXE�6DKDUDQ $IULFD� ZKLOH (VFKHULFKLD FROL LV PRUH SURPLQHQWK LQ 6RXWK $VLD��� (IIHFWLYH ,3& LV
LQGLVSHQVDEOH IRU GHOLYHULQJ PRGHUQ KHDOWKFDUH VHUYLFHV RI KLJK TXDOLW\� 3UDFWLFHV OLNH KDQG K\JLHQH�
ZKHQ FRPELQHG ZLWK HQYLURQPHQWDO FOHDQLQJ DQG DQWLELRWLF VWHZDUGVKLS� KDYH SURYHQ WR EH
FRVW�HIIHFWLYH DQG OLIHVDYLQJ E\ UHGXFLQJ +$,V DQG DVVRFLDWHG LOOQHVVHV� +DQG K\JLHQH� DV D FHQWUDO
FRPSRQHQW RI ,3&� QHFHVVLWDWHV DSSOLFDWLRQ LQ PXOWLPRGDO EXQGOHV ZLWKLQ KHDOWKFDUH IDFLOLWLHV�
LQWHJUDWLQJ WUDLQLQJ DQG UHDO�WLPH IHHGEDFN ORRSV IRU HIIHFWLYHQHVV DQG WR VXSSRUW WKH UHTXLUHG
EHKDYLRXUDO FKDQJH� 5HJUHWWDEO\� WKH GHILFLHQW VWDWH RI :DWHU� 6DQLWDWLRQ� DQG +\JLHQH �:$6+�
VHUYLFHV� HVSHFLDOO\ LQ UHJLRQV EXUGHQHG E\ KLJK OHYHOV RI $05� KDPSHUV WKH LPSOHPHQWDWLRQ RI ,3&
DFWLYLWLHV� $SSUR[LPDWHO\ ��� RI KHDOWK IDFLOLWLHV LQ WKH �� OHDVW�GHYHORSHG FRXQWULHV ODFN EDVLF ZDWHU
VHUYLFHV��� 6LPLODU FKDOOHQJHV H[WHQG WR VDQLWDWLRQ DQG ZDVWH PDQDJHPHQW� 8UJHQW DWWHQWLRQ DQG
LQYHVWPHQWV DUH LPSHUDWLYH IRU LPSURYLQJ WKH EXLOW LQIUDVWUXFWXUH RI KHDOWK IDFLOLWLHV� HQVXULQJ WKH
DYDLODELOLW\ RI HVVHQWLDO PDWHULDOV VXFK DV VRDS DQG DOFRKRO UXE� SURYLGLQJ WUDLQLQJ� DQG PDLQWDLQLQJ
DGHTXDWH VWDIILQJ OHYHOV�

+HQFH� PDQ\ /0,&V KHDYLO\ GHSHQG RQ H[WHUQDO IXQGLQJ WR HQKDQFH ODERUDWRU\ FDSDFLW\ DQG
LPSOHPHQW $05 VXUYHLOODQFH SURJUDPV� 9DULRXV DJHQFLHV� LQFOXGLQJ WKH )OHPLQJ )XQG� :+2� DQG
WKH 8�6� &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQWLRQ �&'&�� SURYLGH VXFK H[WHUQDO IXQGLQJ��� 7KH
SULPDU\ REMHFWLYH RI WKHVH IXQGLQJ LQLWLDWLYHV LV WR HQKDQFH $05 VXUYHLOODQFH LQ /0,&V� 7KH 8QLWHG
.LQJGRP 'HSDUWPHQW RI +HDOWK LQLWLDWHG WKH )OHPLQJ )XQG WR DVVLVW ORZ�LQFRPH FRXQWULHV LQ
HVWDEOLVKLQJ $05 VXUYHLOODQFH V\VWHPV� DOLJQLQJ LW ZLWK WKH :+2
V *OREDO $05 6XUYHLOODQFH 6\VWHP
�*/$66� WR VXSSRUW WKH *OREDO $FWLRQ 3ODQ RQ $05� 7R EROVWHU FDSDFLW\ LQ /0,&V� WKH )OHPLQJ

�� *DQGUD 6� $OYDUH]�8ULD *� 7XUQHU 3� -RVKL -� /LPPDWKXURWVDNXO '� YDQ 'RRUQ +5� ����
�� :RUOG +HDOWK 2UJDQL]DWLRQ� �����
�� 0XUUD\ HW DO�� ����

��



)XQG KDV DOORFDWHG D WRWDO RI ��� PLOOLRQ SRXQGV WR GLIIHUHQW FRXQWULHV��� %DQJODGHVK� ,QGLD� /DRV�
1HSDO� 3DNLVWDQ� DQG 9LHWQDP KDYH UHFHLYHG )OHPLQJ )XQG FRXQWU\ JUDQWV WR ODXQFK RU UHLQIRUFH $05
VXUYHLOODQFH DFWLYLWLHV� +RZHYHU� WKH OLPLWHG DYDLODELOLW\ RI ILQDQFLDO UHVRXUFHV DQG WKH GHSHQGHQFH RQ
H[WHUQDO IXQGLQJ WR HQKDQFH ODERUDWRU\ FDSDFLW\ SRVHV DQ DGGLWLRQDO FKDOOHQJH� DV WKHVH LQYHVWPHQWV
DUH W\SLFDOO\ RI D VKRUW�WHUP QDWXUH� HPSKDVLVLQJ WKH QHFHVVLW\ IRU LQWHUQDO IXQGLQJ DQG JRYHUQPHQW
HQJDJHPHQW� 7KLV SUHGLFDPHQW FDQ LPSDFW WKH VXVWDLQDELOLW\ RI WKH DFKLHYHG SURJUHVV XQOHVV WKH
JRYHUQPHQW LPSOHPHQWV LQWHUQDO IXQGLQJ DQG SULRULWLVHV KHDOWK LQLWLDWLYHV WR IRUWLI\ WKH KHDOWK V\VWHPV
LQ FRPEDWLQJ UHVLVWDQFH�

0DQ\ VXFK RUJDQLVDWLRQV WKDW IXQG 2'$ LQLWLDWLYHV LPSOHPHQW VXFK SURJUDPPHV LQ
FRQMXQFWLRQ ZLWK ORFDO VWDNHKROGHUV� +RZHYHU� SDVW VWXGLHV KDYH LQGLFDWHG WKDW JOREDO KHDOWK DQG
GHYHORSPHQW LQLWLDWLYHV RULJLQDWLQJ LQ KLJK�LQFRPH FRXQWULHV FRXOG RYHUVKDGRZ ORFDO SULRULWLHV DQG
SHUSHWXDWH XQHTXDO SRZHU G\QDPLFV� HYHQ ZLWK JRRG LQWHQWLRQV��������� $GGLWLRQDOO\� VWXGLHV
XQGHUVFRUH WKH VLJQLILFDQFH RI WKRXJKWIXO SURJUDP GHVLJQ WR HQVXUH WKDW WKHVH LQLWLDWLYHV JHQXLQHO\
EHQHILW ORZHU�LQFRPH FRXQWULHV� 1RWDEO\� DOLJQLQJ UHVHDUFK IXQGHG E\ 2'$ ZLWK XQLYHUVDO FRQFHUQV
DQG JOREDO SXEOLF JRRGV �*3*V� PD\ GLYHUW UHVRXUFHV IURP WKH VSHFLILF QHHGV DQG UHVHDUFK SULRULWLHV
RI FRXQWULHV HOLJLEOH IRU 2'$��� $OWKRXJK 2'$ SURJUDPPHV DQG UHVHDUFK VHUYHV DV D SXEOLF JRRG
ZLWK WKH SRWHQWLDO WR EHQHILW QDWLRQV DW DOO LQFRPH OHYHOV� WKH SUDFWLFDO XWLOLVDWLRQ RI QHZ YDFFLQH
GLVFRYHULHV RU LQQRYDWLYH WHFKQRORJLHV UHTXLUHV LQ�FRXQWU\ FDSDFLW\� )XUWKHUPRUH� IXQGLQJ
PHFKDQLVPV KDYH WKH SRWHQWLDO WR DOWHU WKH UHVHDUFK DQG FOLQLFDO ODQGVFDSH LQ UHFLSLHQW FRXQWULHV�
SURGXFLQJ ERWK SRVLWLYH DQG QHJDWLYH XQLQWHQGHG FRQVHTXHQFHV� +HQFH� LW LV FUXFLDO WR DFTXLUH D
FRPSUHKHQVLYH DZDUHQHVV RI ORFDO SULRULWLHV DQG FDSDFLWLHV� FRQVLGHULQJ QRW RQO\ WKHLU SUHVHQW VWDWXV
EXW DOVR KRZ WKH\ KDYH HYROYHG RYHU WLPH�

7KH -XQFWXUH RI 1$3V DQG $05 *RYHUQDQFH
:KHQ LW FRPHV WR XQGHUVWDQGLQJ ORFDO SULRULWLHV DQG FDSDFLWLHV� $05 1$3V RIIHU D XQLTXH

SHUVSHFWLYH GXH WR WKHLU FRQVLVWHQW IRUPDW DFURVV FRXQWULHV DQG H[WHQVLYH FRYHUDJH RI RYHU ���
FRXQWULHV� 0HDQZKLOH� WKHUH LV D VKRUWDJH RI QDWLRQDO DQQXDO SURJUHVV UHSRUWV WKDW V\VWHPDWLFDOO\
DGGUHVV WKH DGYDQFHPHQWV RI WKH 1$3� ,Q VHYHUDO FRXQWULHV� UHSRUWV KDYH GHVFULEHG WKH GHYHORSPHQW RI
QHZ $05 JXLGHOLQHV GXULQJ WKH LPSOHPHQWDWLRQ SHULRG RI WKH 1$3��� 7KHVH ILQGLQJV VXJJHVW WKDW
SURJUHVV LV RFFXUULQJ� KRZHYHU� WKHUH LV D ODFN RI V\VWHPDWLF FRPPXQLFDWLRQ�

,Q RUGHU WR EULGJH WKLV JDS� WKHUH KDYH EHHQ VHYHUDO LQLWLDWLYHV WKDW KDYH DLPHG WR DQDO\VH WKH
FRQWHQW RI 1$3V DV ZHOO DV WKH FXUUHQW VWDWH RI LWV SURJUHVV� 2QH VXFK H[DPSOH LV WKH *OREDO 'DWDEDVH
IRU $QWLPLFURELDO 5HVLVWDQFH &RXQWU\ 6HOI�$VVHVVPHQW�� PDGH DYDLODEOH E\ WKH 7ULSDUWLWH �:+2� )$2
�)RRG DQG $JULFXOWXUH 2UJDQLVDWLRQ�� :2$+ �:RUOG 2UJDQLVDWLRQ IRU $QLPDO +HDOWK��� ZKLFK LV D
GDWDEDVH FUHDWHG DFFRUGLQJ WR WKH UHVXOW RI DQQXDO VXUYH\V FRPSOHWHG E\ PHPEHU VWDWHV� $OWKRXJK
VHOI�DVVHVVPHQWV FDQ SOD\ D UROH LQ VXVWDLQLQJ PRPHQWXP DQG FRPPLWPHQW WR WKH JOREDO SROLF\
SURFHVV� WKH *OREDO 'DWDEDVH IRU $QWLPLFURELDO 5HVLVWDQFH &RXQWU\ 6HOI�$VVHVVPHQW� LQWHQGHG IRU
SURYLGLQJ DFFXUDWH DQG REMHFWLYH LQIRUPDWLRQ RQ WKHVH LQLWLDWLYHV� H[KLELWV FHUWDLQ PHWKRGRORJLFDO
VKRUWFRPLQJV� )LUVWO\� UHO\LQJ RQ VHOI�UHSRUWLQJ LQWURGXFHV VXEMHFWLYLW\ LQ LQWHUSUHWDWLRQV DQG VFRUHV�

�� *OREDO 'DWDEDVH IRU $QWLPLFURELDO 5HVLVWDQFH &RXQWU\ 6HOI�$VVHVVPHQW� :+2� )$2� 2,(� �����
�� +DUDQW $�� ����
�� .DXO ,� &RQFHLomR 3� *RXOYHQ ./� 0HQGR]D 58� ����� S� ��±���
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ZLWK OLPLWHG RSSRUWXQLWLHV IRU WKLUG�SDUW\ WULDQJXODWLRQ DQG YDOLGDWLRQ RI WKH UHSRUWHG GDWD� 7KLV
LQWURGXFHV D GHJUHH RI DUELWUDULQHVV DV UHVSRQVHV GHSHQG RQ WKH LQGLYLGXDOV FRPSOHWLQJ WKH VXUYH\�
OHDGLQJ WR SRWHQWLDOO\ FRXQWHULQWXLWLYH UHVXOWV RYHU WLPH� 6HFRQGO\� WKH GDWDVHW GLVSOD\V LQFRQVLVWHQFLHV
WKDW FRXOG EH DWWULEXWHG WR HUURUV LQ PDQXDO UHSRUWLQJ� 7KLUGO\� WKH VXUYH\ TXHVWLRQV YDU\ IURP RQH
LWHUDWLRQ WR WKH QH[W� KLQGHULQJ WKH SRWHQWLDO IRU ORQJLWXGLQDO DQDO\VHV� /DVWO\� WKH TXHVWLRQV GR QRW
DGHTXDWHO\ FDSWXUH DOLJQPHQW ZLWK DOO ILYH REMHFWLYHV RI WKH *OREDO $FWLRQ 3ODQ �*$3�� :KLOH WKH
VXUYH\ FRYHUV DVSHFWV UHODWHG WR $05 DZDUHQHVV DQG VXUYHLOODQFH FRPSUHKHQVLYHO\� DVVHVVLQJ
DOLJQPHQW ZLWK REMHFWLYHV UHODWHG WR LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO� RSWLPDO PHGLFLQH XVDJH� DQG
VXVWDLQDEOH LQYHVWPHQWV LQ QHZ GLDJQRVWLF WRROV SRVHV JUHDWHU FKDOOHQJHV� 1RQHWKHOHVV� WKHUH DUH
FXUUHQWO\ QR RWKHU HTXLYDOHQW JOREDO GDWDVHWV WKDW SURYLGH LQIRUPDWLRQ RQ WKH DOLJQPHQW RI $05
SROLFLHV�

,QGLYLGXDO VWXGLHV KDYH DOVR DQDO\VHG WKH FRQWHQW DQG WKH FXUUHQW VWDWXV RI 1$3V� 7KH PDMRULW\
RI VWXGLHV KDYH IRFXVHG RQ 1$3V RI D VLQJOH FRXQWU\ RU RI D VSHFLILF UHJLRQ� DQG KDYH LQYHVWLJDWHG WKH
OHYHO RI LWV LPSOHPHQWDWLRQ WKURXJK FRQVLGHUDWLRQ RI IDFWRUV VXFK DV LQFRPH� JHRJUDSK\� DQG
JRYHUQDQFH��������� 2WKHU VWXGLHV KDYH FKRVHQ WR FRQGXFW DQDO\VLV DW WKH JOREDO OHYHO� PDLQO\ DQDO\VLQJ
JRYHUQDQFH VWUDWHJLHV OLVWHG LQ 1$3V� DV LW LV FUXFLDO WR VKHG OLJKW RQ WKH VLJQLILFDQW LQWHUVHFWLRQ
EHWZHHQ JOREDO JRYHUQDQFH LQLWLDWLYHV DQG DOLJQPHQW DW WKH QDWLRQDO OHYHO LQ RUGHU WR DVVHVV RQJRLQJ
SURJUHVV DQG WR JXLGH IXWXUH SODQQLQJ� )RU LQVWDQFH� VHYHUDO VWXGLHV KDYH H[DPLQHG WKH DOLJQPHQW
SDWWHUQV EHWZHHQ FXUUHQW 1$3V DQG WKH *$3�$05� LQYHVWLJDWLQJ WKH FRQQHFWLRQ EHWZHHQ JOREDOO\
LQIOXHQFHG KHDOWK SROLFLHV DQG LQLWLDWLYHV DW WKH QDWLRQDO OHYHO��� 1RWDEO\� WKH VWXG\ E\ g]oHOLN HW DO�
XWLOLVHG QDWXUDO ODQJXDJH SURFHVVLQJ �1/3� WHFKQLTXHV WR V\VWHPDWLFDOO\ DVVHVV DQG FRPSDUH WKH
DOLJQPHQW RI VWUDWHJLF REMHFWLYHV DQG LQWHUYHQWLRQV LQ $05�1$3V IURP �� 2(&' DQG *�� FRXQWULHV
ZLWK WKH *$3�$05� +RZHYHU� DV RI 1RYHPEHU ����� PXOWL�FRXQWU\ DQDO\VHV RI 1$3V KDYH QRW
LQFRUSRUDWHG WKH FKDQJHV RFFXUULQJ ZLWKLQ 1$3V IURP WKH VDPH FRXQWU\ RYHU WKH \HDUV� 7KLV RYHUVLJKW
LV QRWDEOH GHVSLWH WKH HDUOLHU PHQWLRQ RI WKH LPSRUWDQFH RI JDLQLQJ D FRPSUHKHQVLYH XQGHUVWDQGLQJ RI
ORFDO SULRULWLHV DQG FDSDFLWLHV� ZKLFK LQYROYHV QRW RQO\ DVVHVVLQJ WKHLU FXUUHQW VWDWXV EXW DOVR
DFNQRZOHGJLQJ KRZ WKH\ KDYH HYROYHG RYHU WLPH� +HQFH� WKLV VWXG\ DLPV WR DGGUHVV WKLV JDS LQ
UHVHDUFK WKURXJK WKH HPSOR\PHQW RI 1/3 WHFKQLTXHV WR V\VWHPDWLFDOO\ H[DPLQH WKH WH[W H[WUDFWHG
IURP FKURQRORJLF YHUVLRQV RI 1$3V�

�� 0HWKRG

&RQFHSWXDO )UDPHZRUN
7KH FRPSOH[ QDWXUH RI WKH GULYHUV RI $05 QHFHVVLWDWHV D V\VWHPDWLF JRYHUQDQFH DSSURDFK�

JLYHQ WKH QHHG WR FRQVLGHU D GLYHUVH UDQJH RI SROLFLHV HQFRPSDVVLQJ VXUYHLOODQFH� DZDUHQHVV�
UHJXODWLRQ� VWHZDUGVKLS� DQG LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO� HDFK ZLWKLQ WKH FRQWH[W RI KXPDQ�
DQLPDO� DQG HQYLURQPHQWDO KHDOWK� ,Q RUGHU WR FRQGXFW DQ REMHFWLYH DVVHVVPHQW ZKLOH LQFRUSRUDWLQJ
VXFK IDFWRUV� WKLV VWXG\ HPSOR\V WKH $05 JRYHUQDQFH IUDPHZRUN E\ $QGHUVRQ HW DO� WR JXLGH LWV
DQDO\VLV� ZKLFK LV WKH ILUVW V\VWHPDWLF IUDPHZRUN IRU WKH DVVHVVPHQW RI $05�1$3V� ,Q UHFHQW \HDUV�
UHVHDUFKHUV KDYH XWLOLVHG WKH $QGHUVRQ )UDPHZRUN WR PHWKRGLFDOO\ HYDOXDWH WKH FRQWHQW RI

�� 0XQNKROP DQG 5XELQ� ����
�� &DUHOOL HW DO�� ����
�� 'R HW DO�� ����
�� 2KNXVD HW DO�� ����
�� &KXD HW DO�� ����

��



$05�1$3V� 7KLV LQFOXGHV VWXGLHV WKDW DQDO\VH WKH DOLJQPHQW EHWZHHQ LQGLYLGXDO 1$3V DQG WKH JOREDO
DFWLRQ SODQ�� RU DVVHVV WKH LQFOXVLRQ RI YDFFLQDWLRQ DV DQ LQWHUYHQWLRQ WR UHGXFH DQWLPLFURELDO
UHVLVWDQFH��� +RZHYHU� DV SUHYLRXVO\ PHQWLRQHG� SULRU VWXGLHV RQ $05 JRYHUQDQFH KDYH QRW DGGUHVVHG
WKH HYROXWLRQ LQ $05�1$3V� 7KLV VWXG\ DLPV WR ILOO WKHVH UHVHDUFK JDSV E\ HPSOR\LQJ WKH $QGHUVRQ
)UDPHZRUN WR V\VWHPDWLFDOO\ DQDO\VH $05�1$3V ERWK FKURQRORJLFDOO\ DQG DFURVV FRXQWULHV�

)XUWKHUPRUH� WKH PHWKRGRORJ\ RI DQDO\VLV ZLOO EH PRGHOOHG DIWHU WKDW RI g]oHOLN HW DO����
ZKLFK ZDV WKH ILUVW VWXG\ WR HPSOR\ 1/3�JXLGHG WHFKQLTXHV WR FRPSDUH YDULRXV $05�1$3V DQG WKH
*$3�$05� 6SHFLILFDOO\� WKH VWXG\ E\ g]oHOLN HW DO� PHDVXUHG WKH GHJUHH RI DOLJQPHQW EHWZHHQ
$05�1$3V DQG WKH *$3�$05 XVLQJ WZR 1DWXUDO /DQJXDJH 3URFHVVLQJ �1/3� PHWULFV�
WHUP�IUHTXHQF\ �7)� DQG WHUP�IUHTXHQF\�LQYHUVH GRFXPHQW IUHTXHQF\ �7)�,')�� 7) TXDQWLILFDWLRQ
IDFLOLWDWHG WKH FRPSDULVRQ RI WKH UHODWLYH SURPLQHQFH RI VWUDWHJLF REMHFWLYHV DQG LQWHUYHQWLRQV� ZKLOH
7)�,') TXDQWLILFDWLRQ DOORZHG WKH LGHQWLILFDWLRQ RI LQWHUYHQWLRQV WKDW RFFXUUHG PRUH IUHTXHQWO\ LQ
HDFK $05�1$3� &RQVLGHULQJ WKLV PHWKRGRORJ\� RXU VWXG\ ZLOO XWLOLVH 7) DQG 7)�,') WR HYDOXDWH WKH
GHJUHH RI GLYHUJHQFH DPRQJ YDULRXV YHUVLRQV RI 1$3V RULJLQDWLQJ IURP WKH VDPH FRXQWU\�

7KH $QGHUVRQ IUDPHZRUN LQFRUSRUDWHV �� GLVWLQFW GRPDLQV ZLWKLQ WKUHH JRYHUQDQFH DUHDV�
LPSOHPHQWDWLRQ WRROV� SROLF\ GHVLJQ� DQG PRQLWRULQJ DQG HYDOXDWLRQ� 7KH ILUVW JRYHUQDQFH DUHD�
LPSOHPHQWDWLRQ WRROV� SHUWDLQV WR VWUDWHJLF SULRULWLHV DOLJQHG ZLWK JXLGDQFH IURP LQWHUQDWLRQDO
RUJDQLVDWLRQV VXFK DV WKH :RUOG +HDOWK 2UJDQL]DWLRQ �:+2�� WKH )RRG DQG $JULFXOWXUH 2UJDQL]DWLRQ
�)$2� RI WKH 8QLWHG 1DWLRQV� WKH :RUOG 2UJDQL]DWLRQ IRU $QLPDO +HDOWK �2,(�� DQG WKH (XURSHDQ
&RPPLVVLRQ� 7KH VHFRQG JRYHUQDQFH DUHD �L�H SROLF\ GHVLJQ� LQFOXGHV YLWDO LQWHUYHQWLRQV RXWOLQHG LQ
JXLGDQFH IURP :+2� WKH )$2� WKH :RUOG 2UJDQLVDWLRQ IRU $QLPDO +HDOWK� DQG WKH (XURSHDQ
&RPPLVVLRQ� (OHPHQWV ZLWKLQ WKH WKLUG JRYHUQDQFH DUHD �L�H�� PRQLWRULQJ DQG HYDOXDWLRQ� HQFRPSDVV
UHSRUWLQJ DQG IHHGEDFN PHFKDQLVPV� IDFLOLWDWLQJ UHJXODU UHYLHZ DQG HYDOXDWLRQ RI $05 1$3V� DORQJ
ZLWK H[DPLQLQJ WKH HIIHFWLYHQHVV DQG FRVW�HIIHFWLYHQHVV GLPHQVLRQV RI YDULRXV DVSHFWV RI WKH 1$3V�

0RGHOOHG DIWHU WKH VWXG\ E\ g]oHOLN HW DO�� WKLV DQDO\VLV ZLOO VSHFLILFDOO\ FRQFHQWUDWH RQ WKH ��
GRPDLQV RI WKH $QGHUVRQ )UDPHZRUN WKDW FRLQFLGH ZLWK WKH VWUDWHJLF REMHFWLYHV RXWOLQHG LQ WKH
*$3�$05� 2XW RI WKH ILUVW JRYHUQDQFH DUHD �L�H LPSOHPHQWDWLRQ WRROV�� WKHVH GRPDLQV LQFOXGH WKH
IROORZLQJ� ��� LPSURYH $05 DZDUHQHVV DQG XQGHUVWDQGLQJ WKURXJK HIIHFWLYH FRPPXQLFDWLRQ�
HGXFDWLRQ DQG WUDLQLQJ� ��� VWUHQJWKHQ NQRZOHGJH DQG HYLGHQFH EDVH E\ EROVWHULQJ $05 VXUYHLOODQFH
DQG UHVHDUFK� ��� UHGXFH WKH LQFLGHQFH RI LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG LQIHFWLRQ
SUHYHQWLRQ DQG FRQWURO �,3&� PHDVXUHV� ��� RSWLPLVH DQWLPLFURELDO XVH LQ WKH KXPDQ DQG DQLPDO
KHDOWK� DQG ��� PDNH DQ HFRQRPLF FDVH IRU VXVWDLQDEOH LQYHVWPHQWV LQ PHGLFLQHV� GLDJQRVWLF WRROV�
YDFFLQHV DQG RWKHU LQWHUYHQWLRQV��� $GGLWLRQDOO\� WKLV VWXG\ DVVHVVHV WKH GHJUHH WR ZKLFK $05�1$3V
PDNH UHIHUHQFH WR D VHW RI �� LQWHUYHQWLRQV UHFRPPHQGHG LQ WKH *$3�$05� ZKLFK DUH DLPHG WR
FRQWULEXWH WRZDUGV WKH DFKLHYHPHQW RI WKH VWUDWHJLF REMHFWLYHV� )XUWKHUPRUH� ZLWKLQ WKH VHFRQG
JRYHUQDQFH DUHD WZR GRPDLQV ZHUH VHOHFWHG� QDPHO\ LQWHUQDWLRQDO HQJDJHPHQW DQG 2QH�+HDOWK
RULHQWDWLRQ� /DVWO\� ZLWKLQ WKH WKLUG JRYHUQDQFH DUHD� WKUHH GRPDLQV ZHUH VHOHFWHG� QDPHO\ UHSRUWLQJ�
IXQGLQJ� DQG HIIHFWLYHQHVV� 7KH GRPDLQV IURP WKH VHFRQG DQG WKLUG JRYHUQDQFH DUHDV ZHUH QRW
VXEGLYLGHG LQWR LQWHUYHQWLRQV DV WKHUH ZHUH QR FRUUHVSRQGLQJ LQWHUYHQWLRQV LQ WKH *$3�$05�

0XOWLSOH WHUPV IURP 1$3V DQG WKH *$3 ZHUH OLQNHG WR HDFK LQWHUYHQWLRQ�GRPDLQ E\ g]oHOLN
HW DO� WR LQGLFDWH WKH IXOILOPHQW RI GRPDLQ UHTXLUHPHQWV� 7KHLU VSHFLILFV DUH HODERUDWHG LQ
VXSSOHPHQWDU\ WDEOH ��

�� $QGHUVRQ HW DO�� ����
�� g]oHOLN HW DO�� ����
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6WXG\ 6DPSOH DQG 7H[W 1RUPDOLVDWLRQ

'HILQLQJ WKH &RUSXV
$V 1/3�JXLGHG WHFKQLTXHV ZHUH XWLOLVHG LQ WKLV DQDO\VLV� D PHWLFXORXV VHOHFWLRQ RI WKH VWXG\

VDPSOH DQG D URXQG RI WH[W QRUPDOLVDWLRQ ZHUH FRQGXFWHG EHIRUH SURFHHGLQJ ZLWK WKH DQDO\VLV� 7KH
VXEVHTXHQW VHFWLRQ GHOLQHDWHV WKH SURFHVV WKDW ZDV IROORZHG�

7R EHJLQ� D WH[WXDO GDWDVHW NQRZQ DV D FRUSXV ZDV FRPSLOHG WR HQDEOH TXDQWLWDWLYH DQDO\VLV� ,Q
WKH UHDOP RI 1DWXUDO /DQJXDJH 3URFHVVLQJ �1/3�� D FRUSXV GHQRWHV D VWUXFWXUHG FROOHFWLRQ RI WH[W
GRFXPHQWV RU VSRNHQ ODQJXDJH UHFRUGLQJV JDWKHUHG DQG VWRUHG IRU OLQJXLVWLF DQDO\VLV� UHVHDUFK� RU
PDFKLQH OHDUQLQJ HQGHDYRXUV� 7KHVH GRFXPHQWV RU UHFRUGLQJV DUH FRPPRQO\ VRXUFHG IURP GLYHUVH
RXWOHWV� LQFOXGLQJ ERRNV� ZHEVLWHV� QHZV DUWLFOHV� VRFLDO PHGLD� DFDGHPLF SDSHUV� RU WUDQVFULEHG
FRQYHUVDWLRQV� VHUYLQJ DV D IRXQGDWLRQDO UHVRXUFH IRU WKH VWXG\ DQG FRPSUHKHQVLRQ RI ODQJXDJH�

&RUSRUD SOD\ D FUXFLDO UROH LQ 1/3 WDVNV DQG UHVHDUFK IRU YDULRXV UHDVRQV� )RU LQVWDQFH�
PDFKLQH OHDUQLQJ PRGHOV LQ 1/3� VXFK DV WH[W FODVVLILHUV� ODQJXDJH PRGHOV� DQG VHQWLPHQW DQDO\]HUV�
UHO\ RQ ODUJH DQG GLYHUVH FRUSRUD IRU HIIHFWLYH WUDLQLQJ� 7KHVH PRGHOV OHYHUDJH WKH GDWD ZLWKLQ WKH
FRUSXV WR FDUU\ RXW WDVNV OLNH WH[W FODVVLILFDWLRQ� PDFKLQH WUDQVODWLRQ� DQG VHQWLPHQW DQDO\VLV�
0RUHRYHU� FRUSRUD DUH SLYRWDO LQ WKH GHYHORSPHQW DQG HYDOXDWLRQ RI 1/3 DOJRULWKPV DQG WHFKQLTXHV�
5HVHDUFKHUV XWLOLVH FRUSRUD WR H[SHULPHQW ZLWK QHZ PHWKRGRORJLHV� FRPSDUH WKH SHUIRUPDQFH RI
GLIIHUHQW DOJRULWKPV� DQG EHQFKPDUN WKH DFFXUDF\ RI ODQJXDJH SURFHVVLQJ V\VWHPV� 6HDUFK HQJLQHV DQG
LQIRUPDWLRQ UHWULHYDO V\VWHPV DOVR IUHTXHQWO\ XWLOLVH FRUSRUD WR LQGH[ DQG UHWULHYH UHOHYDQW GRFXPHQWV
LQ UHVSRQVH WR XVHU TXHULHV� XOWLPDWHO\ HQKDQFLQJ WKH SUHFLVLRQ DQG UHFDOO RI VHDUFK UHVXOWV�

&RUSRUD PD\ YDU\ LQ VL]H� SXUSRVH� DQG FRQWHQW� 6RPH DUH VSHFLILFDOO\ WDLORUHG IRU SDUWLFXODU
1/3 WDVNV� ZKLOH RWKHUV DLP WR UHSUHVHQW D EURDG UDQJH RI OLQJXLVWLF GLYHUVLW\� 7KH\ PD\ EH
PRQROLQJXDO �FRQWDLQLQJ WH[W LQ D VLQJOH ODQJXDJH� RU PXOWLOLQJXDO �HQFRPSDVVLQJ WH[W LQ PXOWLSOH
ODQJXDJHV�� 7KH FUHDWLRQ DQG PDLQWHQDQFH RI FRUSRUD LQYROYH PHWLFXORXV VHOHFWLRQ� SUHSURFHVVLQJ� DQG
DQQRWDWLRQ RI WH[W RU VSHHFK GDWD WR HQVXUH WKHLU TXDOLW\ DQG XVDELOLW\ DFURVV YDULRXV 1/3 DSSOLFDWLRQV�
7KH VXEVHTXHQW GLVFXVVLRQ ZLOO GHOYH LQWR WKH VWHSV WDNHQ WR DVVHPEOH WKH FRUSXV IRU WKH VSHFLILF
SXUSRVH RI WKLV DQDO\VLV� ZKLFK VHHNV WR VFUXWLQLVH WKH GHJUHH RI DOLJQPHQW EHWZHHQ SUHYLRXV DQG
FXUUHQW $05�1$3V�

,Q WKH SURFHVV� WKH LQLWLDO VWHS LQYROYHG LQ FRQVWUXFWLQJ WKH FRUSXV ZDV WR LGHQWLI\ WKH
$05�1$3V WR EH LQFOXGHG LQ WKH DQDO\VLV� &RXQWULHV ZLWK PXOWLSOH YHUVLRQV ZHUH SLQSRLQWHG WKURXJK
VRXUFHV VXFK DV WKH :+2 $05�1$3 5HSRVLWRU\� WKH (XURSHDQ &HQWUH IRU 'LVHDVH 3UHYHQWLRQ DQG
&RQWURO 5HSRVLWRU\� DQG YDULRXV JRYHUQPHQW ZHEVLWHV� 6XEVHTXHQWO\� WKH $05�1$3V IURP FRXQWULHV
ZLWK PXOWLSOH HGLWLRQV ZHUH UHWULHYHG LQ �SGI IRUPDW IURP WKH UHVSHFWLYH VRXUFHV ZKHUH WKH\ ZHUH
LGHQWLILHG� )RU WKH VSHFLILF VFRSH RI WKLV DQDO\VLV� RQO\ WKH PRVW UHFHQW YHUVLRQ RI WKH $05�1$3 DQG
WKH VHFRQG PRVW UHFHQW $05�1$3 ZHUH UHWDLQHG� UHVXOWLQJ LQ D WRWDO RI �� FRXQWULHV� 6XSSOHPHQWDU\
GRFXPHQWV� LQFOXGLQJ SURJUHVV UHSRUWV� FRPPHQWDULHV� QHZV DUWLFOHV� HWF�� ZHUH H[FOXGHG IURP WKH
DQDO\VLV� $PRQJ WKH GRZQORDGHG 3') GRFXPHQWV� WKRVH ODFNLQJ UHWULHYDEOH WH[W LQIRUPDWLRQ ZHUH
IXUWKHU H[FOXGHG� VXFK DV �SGIV ZLWKRXW WH[W LQIRUPDWLRQ RU ZLWK SDUWLDO WH[W LQIRUPDWLRQ �L�H�� VFDQQHG
GRFXPHQWV�� 7KLV SURFHVV \LHOGHG WKH ILQDO FRUSXV� FRPSULVLQJ �� FRXQWULHV� LQFOXGLQJ �� 2(&'
FRXQWULHV DQG � QRQ�2(&' FRXQWULHV�

$IWHU ILQDOLVLQJ WKH FRUSXV� WKH WH[W GDWD XQGHUZHQW SUHSURFHVVLQJ IRU 1DWXUDO /DQJXDJH
3URFHVVLQJ� $GRSWLQJ WKH DSSURDFK RXWOLQHG E\ g]oHOLN HW DO�� SDJHV GHHPHG XQOLNHO\ WR FRQWDLQ
SHUWLQHQW LQIRUPDWLRQ� VXFK DV IURQW DQG EDFN FRYHU SDJHV� DV ZHOO DV ELEOLRJUDSK\ LQIRUPDWLRQ� ZHUH
H[FOXGHG� 6XEVHTXHQWO\� WKH XQVWUXFWXUHG WH[W H[WUDFWHG IURP WKH $05�1$3V XQGHUZHQW D VHULHV RI
VWHSV WR EH WUDQVIRUPHG LQWR D TXDQWLWDWLYH GDWDVHW�

��



7RNHQLVDWLRQ
,Q WKH GRPDLQ RI 1DWXUDO /DQJXDJH 3URFHVVLQJ� HDFK GRFXPHQW LV YLHZHG DV D FRPSRVLWLRQ RI

VPDOOHU HQWLWLHV NQRZQ DV WRNHQV��� $ WRNHQ VHUYHV DV WKH VPDOOHVW XQLW RU FRPSRQHQW E\ ZKLFK D WH[W
GRFXPHQW RU D VHTXHQFH RI FKDUDFWHUV FDQ EH VHJPHQWHG� 7RNHQV IXQFWLRQ DV WKH IRXQGDWLRQDO HOHPHQWV
HPSOR\HG IRU GHFRQVWUXFWLQJ DQG DQDO\VLQJ WH[W GDWD� SOD\LQJ D YLWDO UROH LQ YDULRXV 1/3 WDVNV�
LQFOXGLQJ WH[W SURFHVVLQJ� ODQJXDJH PRGHOOLQJ� DQG LQIRUPDWLRQ UHWULHYDO� 7KH FRPSOH[LW\ RI D WRNHQ
FDQ UDQJH IURP D VLQJOH ZRUG WR PRUH LQWULFDWH UHSUHVHQWDWLRQV� HQFRPSDVVLQJ SDUWV RI ZRUGV�
SXQFWXDWLRQ PDUNV� RU HYHQ HQWLUH VHQWHQFHV� 7KLV YDULDELOLW\ LV FRQWLQJHQW RQ WKH VSHFLILF WRNHQL]DWLRQ
UXOHV DQG UHTXLUHPHQWV RI D JLYHQ 1/3 WDVN�

$V WKH LQLWLDO VWHS LQ WUDQVIRUPLQJ XQVWUXFWXUHG WH[W LQWR D TXDQWLWDWLYH GDWDVHW� LW LV HVVHQWLDO WR
SHUIRUP WH[W WRNHQL]DWLRQ� 7RNHQL]DWLRQ LQYROYHV GLYLGLQJ D WH[W GRFXPHQW RU VHQWHQFH LQWR LQGLYLGXDO
WRNHQV� D FUXFLDO SURFHVV WKDW FRQYHUWV XQVWUXFWXUHG WH[W GDWD LQWR D IRUPDW FRPSDWLEOH ZLWK 1DWXUDO
/DQJXDJH 3URFHVVLQJ �1/3� DOJRULWKPV� 7RNHQV VHUYH DV IXQGDPHQWDO LQSXW XQLWV IRU YDULRXV 1/3
WDVNV� LQFOXGLQJ PDFKLQH WUDQVODWLRQ� ODQJXDJH PRGHOOLQJ� DQG� LQ WKH FRQWH[W RI WKLV DQDO\VLV� WH[W
FODVVLILFDWLRQ DQG LQIRUPDWLRQ UHWULHYDO� *LYHQ WKDW WRNHQL]DWLRQ UXOHV PD\ YDU\ EDVHG RQ ODQJXDJH�
WDVN� DQG 1/3 DSSOLFDWLRQ REMHFWLYHV� DOO $05�1$3 GRFXPHQWV QRW DYDLODEOH LQ (QJOLVK �1XPEHU RI
FRXQWULHV  �� )UHQFK� �� *HUPDQ� �� .RUHDQ� �� XQGHUZHQW WUDQVODWLRQ LQWR (QJOLVK XVLQJ WKH 'HHS/
PDFKLQH WUDQVODWLRQ WRRO� 6XEVHTXHQWO\� WKH WUDQVODWHG GRFXPHQWV ZHUH PHWLFXORXVO\ UHYLHZHG DQG
UHILQHG E\ D SURILFLHQW VSHDNHU� GHILQHG IRU WKH SXUSRVHV RI WKLV UHVHDUFK DV DQ LQGLYLGXDO ZKR LV D
QDWLYH VSHDNHU RU SRVVHVVHV H[WHQVLYH H[SHULHQFH XVLQJ WKH ODQJXDJH LQ DFDGHPLF RU SURIHVVLRQDO
FRQWH[WV� 7KLV VWHS DLPHG WR HQVXUH WKH DFFXUDWH UHSUHVHQWDWLRQ RI WKH RULJLQDO GRFXPHQW
V QXDQFHV�

:KLOH FHUWDLQ WRNHQV FRQWULEXWH PHDQLQJIXO LQIRUPDWLRQ WR WKH VXEVWDQWLYH FRQWHQW� RWKHUV
RIIHU PLQLPDO DQDO\WLFDO YDOXH �H�J�� SXQFWXDWLRQV� VSHFLDO FKDUDFWHUV�� 5HFRJQL]LQJ WKLV� WKH SURFHVV RI
VHSDUDWLQJ DQG HOLPLQDWLQJ OHVV LQIRUPDWLYH WRNHQV EHFRPHV LPSHUDWLYH EHIRUH GDWD DQDO\VLV FDQ
FRPPHQFH��� ,Q WKLV DQDO\VLV� WKH FRUSXV XQGHUZHQW DQ LQLWLDO WRNHQL]DWLRQ� DIWHU ZKLFK SXQFWXDWLRQV�
VSHFLDO FKDUDFWHUV� ZKLWH VSDFHV� DQG ZHEVLWH OLQNV ZHUH UHPRYHG� )ROORZLQJ WKLV VWHS� WKH HQWLUH
FRUSXV ZDV FRQYHUWHG WR ORZHUFDVH� HQVXULQJ WKDW HDFK WRNHQ DSSHDUV FRQVLVWHQWO\ HYHU\ WLPH LW RFFXUV�

7KH VXEVHTXHQW VWHS LQYROYHG WKH UHPRYDO RI VWRS ZRUGV� 6WRS ZRUGV UHIHU WR D VHW RI ZRUGV
FRQVLGHUHG WR KDYH OLWWOH YDOXH LQ FRQWHQW DQG PHDQLQJ DQDO\VLV DQG DUH WKHUHIRUH ILOWHUHG RXW RU
H[FOXGHG IURP WH[W GDWD� 7KH\ FDQ FRQVWLWXWH D VXEVWDQWLDO SRUWLRQ RI D WH[W GRFXPHQW� %\ HOLPLQDWLQJ
VWRS ZRUGV� WKH GLPHQVLRQDOLW\ RI WKH GDWD LV UHGXFHG� UHQGHULQJ LW PRUH PDQDJHDEOH IRU DQDO\VLV DQG
PRGHOLQJ� &RPPRQ H[DPSOHV RI VWRS ZRUGV LQ (QJOLVK LQFOXGH ³WKH´� ³DQG´� ³LQ´� ³LV´� ³LW´� ³RI´�
³IRU´� ³WKDW´� ³WR´� ³ZLWK´� DQG ³DV´� :KLOH WKHVH ZRUGV SOD\ D FUXFLDO UROH LQ JUDPPDWLFDO VWUXFWXUH
DQG VHQWHQFH FRQVWUXFWLRQ� WKH\ W\SLFDOO\ GR QRW RIIHU VLJQLILFDQW VHPDQWLF LQIRUPDWLRQ�

$IWHU UHPRYLQJ VWRS ZRUGV� WKH WH[W XQGHUZHQW VWHPPLQJ� D WH[W QRUPDOLVDWLRQ SURFHVV WKDW
DLPV WR UHGXFH ZRUGV WR WKHLU URRW RU EDVH IRUP� $OWKRXJK WKH URRW IRUP REWDLQHG WKURXJK VWHPPLQJ
PD\ QRW DOZD\V EH D YDOLG ZRUG� LW FDSWXUHV WKH FRUH PHDQLQJ RU PRUSKRORJLFDO VWUXFWXUH RI D ZRUG
�H�J�� WKH WHUPV ³SUHYHQWLQJ´� ³SUHYHQWLRQ´� ³SUHYHQWDWLYH´ DUH FRQYHUWHG WR �SUHYHQW��� 7KH SULPDU\
JRDO RI VWHPPLQJ LV WR VLPSOLI\ ZRUG YDULDWLRQV� WUHDWLQJ GLIIHUHQW IRUPV RI WKH VDPH ZRUG DV D VLQJOH�
FRPPRQ WHUP� 0RUHRYHU� VWHPPLQJ HQKDQFHV ZRUG PDWFKLQJ DQG UHWULHYDO LQ VHDUFK HQJLQHV DQG
LQIRUPDWLRQ UHWULHYDO V\VWHPV� UHGXFLQJ WKH GLPHQVLRQDOLW\ RI WH[W GDWD E\ FROODSVLQJ LQIOHFWHG RU
GHULYHG IRUPV RI ZRUGV LQWR D VLQJOH UHSUHVHQWDWLRQ� )RU WKLV DQDO\VLV� D VWDQGDUG OLVW RI ZRUGV LQ WKH

�� >��@ 6LOJH - � 5RELQVRQ ' � 7H[W PLQLQJ ZLWK 5� D WLG\ DSSURDFK� )LUVW (GLWLRQ� 6H� EDVWRSRO� &$�
2¶5HLOO\ 0HGLD�,QF� ���� �

�� *HQW]NRZ 0� .HOO\ %� 7DGG\ 0� 7H[W DV GDWD� - (FRQ /LW �����������±��� GRL� ���
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(QJOLVK ODQJXDJH SURYLGHG LQ WKH 1DWXUDO /DQJXDJH 7RRONLW �1/7.� IRU 3\WKRQ ZDV XWLOLVHG IRU
WRNHQL]DWLRQ� UHPRYDO RI VWRS ZRUGV� DQG WH[W VWHPPLQJ�

)LQDOO\� WKH SURFHVVHG WH[W IURP $05�1$3V ZDV WUDQVIRUPHG LQWR D 'RFXPHQW�7HUP 0DWUL[
�'70�� D IXQGDPHQWDO GDWD VWUXFWXUH UHSUHVHQWLQJ D FROOHFWLRQ RI WH[W GRFXPHQWV LQ D QXPHULFDO
IRUPDW� ,Q WKH '70� URZV FRUUHVSRQG WR GRFXPHQWV� DQG FROXPQV FRUUHVSRQG WR WHUPV �ZRUGV RU
SKUDVHV�� ZLWK FHOO YDOXHV W\SLFDOO\ LQGLFDWLQJ WKH IUHTXHQF\ RU VRPH RWKHU PHDVXUH RI WKH WHUP
V
SUHVHQFH LQ HDFK GRFXPHQW� 6WRULQJ WKH FRUSXV LQ D '70 IRUPDW LV HVVHQWLDO IRU UHFRUGLQJ WKH QXPEHU
RI WHUP RFFXUUHQFHV LQ D FRUSXV DQG IRU GDWD QRUPDOLVDWLRQ� SUHYHQWLQJ ELDV LQWURGXFWLRQ GXH WR
YDULDWLRQV LQ GRFXPHQW OHQJWKV�

&RQWHQW $QDO\VLV
1/3 JXLGHG WHFKQLTXHV DUH LQFUHDVLQJO\ XWLOLVHG WR H[SORUH YDULRXV SXEOLF KHDOWK WRSLFV� 7KHVH

WHFKQLTXHV OHYHUDJH PDFKLQH OHDUQLQJ DQG ODQJXDJH SURFHVVLQJ WR H[WUDFW LQVLJKWV DQG YDOXDEOH
LQIRUPDWLRQ IURP H[WHQVLYH WH[W GDWD� )RU LQVWDQFH� WKH\ KDYH EHHQ GHSOR\HG WR DQDO\VH VRFLDO PHGLD
SRVWV� QHZV DUWLFOHV� DQG RWKHU RQOLQH VRXUFHV� SURYLGLQJ D PHDQV WR WUDFN WKH VSUHDG RI GLVHDVHV DQG
GHWHFW RXWEUHDNV HDUO\� 0RQLWRULQJ VSHFLILF NH\ZRUGV RU V\PSWRPV RQ SODWIRUPV OLNH 7ZLWWHU FDQ RIIHU
UHDO�WLPH LQIRUPDWLRQ RQ WKH SUHYDOHQFH RI GLVHDVHV VXFK DV IOX RU &29,'���� 1/3 JXLGHG WHFKQLTXHV
DUH DOVR DSSOLHG LQ H[WUDFWLQJ GDWD IURP HOHFWURQLF KHDOWK UHFRUGV �(+5V� RU FOLQLFDO QRWHV� GUXJ
GLVFRYHU\ DQG SKDUPDFRYLJLODQFH� DQG HSLGHPLRORJLFDO VWXGLHV�

,Q WKLV VWXG\� D GLFWLRQDU\�EDVHG PHWKRG ZDV HPSOR\HG WR HYDOXDWH WKH OHYHO RI DGMXVWPHQW
EHWZHHQ SUHYLRXV DQG FXUUHQW YHUVLRQV RI $05�1$3� 7KLV PHWKRG UHOLHV RQ SUH�FRQVWUXFWHG
GLFWLRQDULHV RU OH[LFRQV� ZKLFK DUH HVVHQWLDOO\ FROOHFWLRQV RI ZRUGV RU SKUDVHV DVVRFLDWHG ZLWK VSHFLILF
PHDQLQJV� VHQWLPHQWV� RU DWWULEXWHV� 7KHVH GLFWLRQDULHV FDWHJRULVH ZRUGV RU WHUPV EDVHG RQ WKHLU
VHPDQWLF DWWULEXWHV� VXFK DV VXEMHFW PDWWHU� WRSLF� RU HPRWLRQ� ,Q WKH LQLWLDO SKDVH� D FRPSUHKHQVLYH
WHUP GLFWLRQDU\ ZDV FUHDWHG XVLQJ D WZR�SURQJHG DSSURDFK WR TXDQWLI\ WKH OHYHO RI DGMXVWPHQW EHWZHHQ
SUHYLRXV DQG FXUUHQW YHUVLRQV RI $05�1$3�

7KLV VWXG\ XWLOLVHG WKH WHUP GLFWLRQDU\ GHYHORSHG E\ g]oHOLN HW DO�� ZKLFK UHOLHG RQ WKH
*$3�$05 DV WKH SULPDU\ LQIRUPDWLRQ VRXUFH IRU FRQVWUXFWLQJ D WHUP GLFWLRQDU\� 7KH *$3�$05
SURYLGHV GHWDLOHG GHVFULSWLRQV RI LPSOHPHQWDWLRQ WRROV DQG LQWHUYHQWLRQV� $GGLWLRQDOO\� H[WUD WHUPV
ZHUH FRQWLQXDOO\ DGGHG WR WKH OLVW GXULQJ D UHYLHZ RI FXUUHQW $05 OLWHUDWXUH SXEOLVKHG DIWHU WKH
GHFODUDWLRQ RI D 3XEOLF +HDOWK (PHUJHQF\ RI ,QWHUQDWLRQDO &RQFHUQ �3+(,&� RQ �� -DQXDU\ �����
UHODWHG WR WKH RXWEUHDN RI &29,'���� 7KLV VWHS DLPHG WR FDSWXUH LQWHUYHQWLRQV SRVVLEO\ DGRSWHG LQ
PRUH UHFHQW HGLWLRQV RI $05�1$3V� ZKLFK PLJKW QRW EH UHIHUHQFHG LQ WKH *$3�$05 RU LQ SUHYLRXV
YHUVLRQV RI $05�1$3V� 7KH FODVVLILFDWLRQ RI WHUPV DVVRFLDWHG ZLWK GLIIHUHQW LPSOHPHQWDWLRQ WRROV
DQG LQWHUYHQWLRQV XQGHUZHQW UHDVVHVVPHQW XSRQ WKH LQFOXVLRQ RI QHZ WHUPV� 6RPH LQWHUYHQWLRQV
UHOHYDQW WR PRUH WKDQ RQH WRRO ZHUH ODEHOOHG ZLWK PXOWLSOH FDWHJRULHV WR VLJQLI\ WKHLU UHOHYDQFH LQ
YDULRXV GRPDLQV� )RU H[DPSOH� LQWHJUDWLQJ $05 LQWR SURIHVVLRQDO HGXFDWLRQ DQG WUDLQLQJ QRW RQO\
HQKDQFHV $05 DZDUHQHVV DQG XQGHUVWDQGLQJ EXW DOVR VXSSRUWV HIIRUWV WR RSWLPLVH DQWLPLFURELDO XVH�

/DVWO\� DV SUHYLRXVO\ PHQWLRQHG� WKLV VWXG\ HPSOR\V 7) DQG WHUP IUHTXHQF\ ± LQYHUVH
GRFXPHQW IUHTXHQF\ �7)�,')� IRU WH[W DQDO\VLV LQ RUGHU WR DGGUHVV GLIIHUHQFHV LQ GRFXPHQW OHQJWK LQ
WKH DQDO\VLV� 7) LV D QXPHULFDO UHSUHVHQWDWLRQ RI KRZ RIWHQ D WHUP �W\SLFDOO\ D ZRUG� DSSHDUV LQ D
GRFXPHQW UHODWLYH WR LWV OHQJWK� 7KLV TXDQWLILFDWLRQ DLPV WR UHYHDO WKH FRQFHSW
V UHODWLYH SURPLQHQFH
ZLWKLQ HDFK LQGLYLGXDO GRFXPHQW� $OWKRXJK 7) LV D IRXQGDWLRQDO PHWULF IRU 1/3 DQDO\VLV� LW GRHV QRW
FRQVLGHU WKH VLJQLILFDQFH RI WHUPV DFURVV WKH HQWLUH FRUSXV RI GRFXPHQWV� SUHVHQWLQJ D QRWDEOH
OLPLWDWLRQ� 7R DGGUHVV WKLV VKRUWFRPLQJ� WKH VWXG\ LQWHJUDWHV WKH FRQFHSW RI ,QYHUVH 'RFXPHQW
)UHTXHQF\ �,')�� ZKLFK DVVLJQV KLJKHU VFRUHV WR WHUPV WKDW DUH IUHTXHQW ZLWKLQ D GRFXPHQW DQG UDUH
DFURVV WKH FRUSXV� %\ LQFRUSRUDWLQJ WKH 7)�,') ZHLJKWLQJ VFKHPH� WKH VWXG\ HQDEOHV WKH LGHQWLILFDWLRQ
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RI LQWHUYHQWLRQV WKDW DUH GLVWLQFWO\ HPSKDVLVHG LQ HDFK $05�1$3 FRPSDUHG WR RWKHU GRFXPHQWV LQ WKH
FRUSXV� )RU LQVWDQFH� ZLGHO\ UHIHUHQFHG WHUPV OLNH �DQWLELRWLF UHVLVWDQFH� UHFHLYH ORZ 7)�,') VFRUHV�
,Q WKLV VWXG\� WKH FRUSXV ZDV GLYLGHG LQWR WZR SDUWV� ZKLFK IRU WKLV VWXG\ ZLOO EH FDOOHG ³*URXS �´ DQG
³*URXS �´� *URXS � ZDV FRPSRVHG RI WKH SULRU HGLWLRQ RI WKH $05�1$3 IURP D SDUWLFXODU FRXQWU\ �LQ
WKH FDVH ZKHUH FRXQWULHV KDYH SXEOLVKHG PXOWLSOH $05�1$3V� WKH VHFRQG WR PRVW UHFHQW HGLWLRQ��
ZKLOH *URXS � ZDV FRPSRVHG RI WKH PRVW UHFHQW YHUVLRQ �DV RI 1RYHPEHU ������ 7KH 7) DQG 7)�,')
VFRUHV IURP *URXS � DQG *URXS � ZHUH WKHQ FRPSDUHG� LQ RUGHU WR VWXG\ DV WR KRZ FRXQWU\ SULRULWLHV
DQG VWUDWHJLHV KDYH VKLIWHG RYHU WKH VSDQ RI � WR � \HDUV�

6HQVLWLYLW\ &KHFNV
6HQVLWLYLW\ FKHFNV ZHUH FRQGXFWHG LQ WKH IROORZLQJ PDQQHU� )LUVWO\� WKH YLVXDOLVDWLRQ RI WKH

ILYH PRVW IUHTXHQW LQWHUYHQWLRQV ZLWKLQ HDFK $05�1$3 ZDV HPSOR\HG WR HQKDQFH FRPSUHKHQVLRQ RI
WKH SULPDU\ WKHPHV LQ HDFK SODQ� $GGLWLRQDOO\� YLVXDOLVDWLRQV ZHUH FUHDWHG IRU WKH ILYH LQWHUYHQWLRQV
H[KLELWLQJ WKH PRVW VLJQLILFDQW LQFUHDVH DQG WKH ILYH LQWHUYHQWLRQV H[SHULHQFLQJ WKH PRVW VXEVWDQWLDO
GHFUHDVH� 7KLV DSSURDFK DLPHG WR YLVXDOO\ UHSUHVHQW WKH YDULDWLRQ EHWZHHQ WKH SUHYLRXV DQG FXUUHQW
YHUVLRQV RI HDFK $05�1$3V�

�� 5HVXOWV

2YHUYLHZ
6XSSOHPHQWDU\ WDEOH � SUHVHQWV GHVFULSWLYH VWDWLVWLFV RQ WKH FRUSXV� ZKLFK LV FRPSRVHG RI

$05�1$3V IURP �� FRXQWULHV RI ZKLFK �� DUH 2(&' PHPEHUV�
2Q DYHUDJH� ZLWKLQ WKH FRUSXV� WKH $05�1$3V IURP *URXS � LQFOXGH ����� SDJHV �6WDQGDUG

'HYLDWLRQ  ������� 3ULRU WR WKH UHPRYDO RI VWRS ZRUGV� WKH DYHUDJH QXPEHU RI WHUPV LQ WKH
$05�1$3V VWRRG DW �������� �6WDQGDUG 'HYLDWLRQ  ��������� ZKLFK ZDV UHGXFHG WR �������
�6WDQGDUG 'HYLDWLRQ  �������� DIWHU WKH UHPRYDO RI VWRS ZRUGV� 7KH $05�1$3V IURP *URXS �
LQFOXGH ����� SDJHV �6WDQGDUG 'HYLDWLRQ  ������� 3ULRU WR WKH UHPRYDO RI VWRS ZRUGV� WKH DYHUDJH
QXPEHU RI WHUPV LQ WKH $05�1$3V VWRRG DW �������� �6WDQGDUG 'HYLDWLRQ  ���������� ZKLFK ZDV
UHGXFHG WR ������� �6WDQGDUG 'HYLDWLRQ  �������� DIWHU WKH UHPRYDO RI VWRS ZRUGV�

7KH WHUP GLFWLRQDU\ LQFOXGHG ��� WHUPV DVVRFLDWHG ZLWK YDULRXV GRPDLQV DQG LQWHUYHQWLRQV� RI
ZKLFK �� ZHUH QHZO\ DGGHG WR WKH OLVW XWLOLVHG LQ WKH VWXG\ E\ g]oHOLN HW DO� )RU WKLV VWXG\� WKH 7) DQG
7)�,') ILUVW HGLWLRQ RI $05�1$3V �KHUHE\ GHWDLOHG LQ WKH VHFWLRQ QDPHG ³*URXS � UHVXOWV´� DQG IRU
WKH VHFRQG HGLWLRQ RI $05�1$3V �GHWDLOHG LQ WKH VHFWLRQ QDPHG ³*URXS � UHVXOWV´� DUH FDOFXODWHG
VHSDUDWHO\� 0RVW FRXQWULHV WKDW KDYH SXEOLVKHG PXOWLSOH HGLWLRQV RI WKHLU 1$3V WR WKH :+2 OLEUDU\ RI
$05 QDWLRQDO DFWLRQ SODQV� KDYH VXEPLWWHG WZR HGLWLRQV� ZLWK WKH ILUVW HGLWLRQ SXEOLVKHG EHWZHHQ
��������� IRU PRVW FRXQWULHV� DQG WKH VHFRQG EHWZHHQ ���������� &HUWDLQ FRXQWULHV KDYH QRQHWKHOHVV
VXEPLWWHG PRUH WKDQ WZR HGLWLRQV RI WKHLU 1$3� $V SUHYLRXVO\ PHQWLRQHG� IRU WKH SXUSRVHV RI WKLV
VWXG\� WKH PRVW FXUUHQW HGLWLRQ RI WKH 1$3 DQG WKH VHFRQG WR PRVW FXUUHQW HGLWLRQ ZDV HPSOR\HG IRU
DQDO\VLV�

)RU HDVH RI UHIHUHQFH WKH GRPDLQV ZLOO EH QXPEHUHG DV IROORZV LQ WKH VHFWLRQ EHORZ�
'RPDLQV DVVRFLDWHG ZLWK WKH DUHD RI LPSOHPHQWDWLRQ WRROV�

�� ,PSURYH $05 DZDUHQHVV DQG XQGHUVWDQGLQJ WKURXJK HIIHFWLYH FRPPXQLFDWLRQ� HGXFDWLRQ DQG
WUDLQLQJ� 'RPDLQ �

�� 6WUHQJWKHQ NQRZOHGJH DQG HYLGHQFH EDVH E\ EROVWHULQJ $05 VXUYHLOODQFH DQG UHVHDUFK�
'RPDLQ �

��



�� 5HGXFH LQFLGHQFH RI LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV�
'RPDLQ �

�� 2SWLPLVH DQWLPLFURELDO XVH LQ KXPDQ DQG DQLPDO KHDOWK� 'RPDLQ �
�� 0DNH DQ HFRQRPLF FDVH IRU VXVWDLQDEOH LQYHVWPHQWV LQ PHGLFLQHV� GLDJQRVWLF WRROV� YDFFLQHV

DQG RWKHU LQWHUYHQWLRQV� 'RPDLQ �
'RPDLQV DVVRFLDWHG ZLWK WKH DUHD RI SROLF\ GHVLJQ�

�� ,QWHUQDWLRQDO (QJDJHPHQW� 'RPDLQ �
�� 2QH +HDOWK (QJDJHPHQW� 'RPDLQ �

'RPDLQV DVVRFLDWHG ZLWK WKH DUHD RI PRQLWRULQJ DQG HYDOXDWLRQ
�� 5HSRUWLQJ� 'RPDLQ �
�� )XQGLQJ� 'RPDLQ �
��� (IIHFWLYHQHVV� 'RPDLQ ��

5HVXOWV IRU *URXS �
7KLV VHFWLRQ GHVFULEHV WKH UHVXOWV IURP WKH DQDO\VLV RI WKH VHW RI �� ILUVW HGLWLRQ $05�1$3V

�RU IRU FRXQWULHV WKDW KDYH SXEOLVKHG PRUH WKDQ WZR 1$3V� WKH VHFRQG WR PRVW FXUUHQW HGLWLRQ�� )RU
VLPSOLFLW\� 7)V �7HUP )UHTXHQF\� ZLOO EH URXQGHG WR WKH IRXUWK GHFLPDO LQ WKLV VHFWLRQ�

7DNLQJ WKH DYHUDJH RI WKH �� $05�1$3V WKDW ZHUH LQ *URXS �� DPRQJVW WKH ILYH GRPDLQV RI
WKH LPSOHPHQWDWLRQ WRROV� WHUPV DVVRFLDWHG ZLWK 'RPDLQ � �VWUHQJWKHQLQJ NQRZOHGJH DQG HYLGHQFH
EDVH E\ EROVWHULQJ $05 VXUYHLOODQFH DQG UHVHDUFK� KDYH WKH KLJKHVW IUHTXHQF\� $YHUDJLQJ WKH UHVXOWV
IURP WKH �� ILUVW HGLWLRQ 1$3V� WHUPV DVVRFLDWHG ZLWK WKLV VWUDWHJLF REMHFWLYH UHFRUGHG D WHUP
IUHTXHQF\ RI ������� 7KH VHFRQG GRPDLQ ZLWK WKH KLJKHVW 7) ZDV 'RPDLQ � �PDNLQJ DQ HFRQRPLF
FDVH IRU VXVWDLQDEOH LQYHVWPHQWV LQ PHGLFLQHV� GLDJQRVWLF WRROV� YDFFLQHV DQG RWKHU LQWHUYHQWLRQV� 7)  
�������� IROORZHG E\ 'RPDLQ � �UHGXFLQJ LQFLGHQFH RI LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH�
DQG ,3& PHDVXUHV� 7)  �������� 'RPDLQ � �RSWLPLVLQJ DQWLPLFURELDO XVH LQ KXPDQ DQG DQLPDO
KHDOWK� 7)  �������� DQG 'RPDLQ � �LPSURYLQJ $05 DZDUHQHVV DQG XQGHUVWDQGLQJ WKURXJK HIIHFWLYH
FRPPXQLFDWLRQ� HGXFDWLRQ DQG WUDLQLQJ� 7)  �������� $PRQJVW WKH ILYH GRPDLQV DVVRFLDWHG WR SROLF\
GHVLJQ DQG PRQLWRULQJ DQG HYDOXDWLRQ� WHUPV DVVRFLDWHG ZLWK 'RPDLQ � �RQH KHDOWK HQJDJHPHQW� 7)  
������� VKRZHG WKH KLJKHVW IUHTXHQF\� ZKLOH WHUPV DVVRFLDWHG WR 'RPDLQ � �IXQGLQJ� 7)  ��������
'RPDLQ � �LQWHUQDWLRQDO HQJDJHPHQW� 7)  �������� 'RPDLQ � �UHSRUWLQJ� 7)  �������� DQG 'RPDLQ
�� �HIIHFWLYHQHVV� 7)  �� ZHUH UHODWLYHO\ ODFNLQJ� 1RWDEO\� WHUPV DVVRFLDWHG ZLWK 'RPDLQ �� GLG QRW
DSSHDU DFURVV WKH �� $05�1$3V WKDW ZHUH LQ *URXS ��

6XSSOHPHQWDU\ WDEOH � H[KLELWV WKH WHUP IUHTXHQFLHV OLQNHG WR WKH �� UHFRPPHQGHG
LQWHUYHQWLRQV IRU DGGUHVVLQJ $05� DVVRFLDWHG ZLWK WKH ILYH GRPDLQV RI LPSOHPHQWDWLRQ WRROV� DV ZHOO
DV IRU GRPDLQV SHUWDLQLQJ WR SROLF\ GHVLJQ DQG PRQLWRULQJ DQG HYDOXDWLRQ� 1RWDEOH SDWWHUQV VXUIDFH LQ
WKH GLVWULEXWLRQ RI 7)V UHODWHG WR YDULRXV LQWHUYHQWLRQV� $FURVV WKH ILYH GRPDLQV RI WKH LPSOHPHQWDWLRQ
WRROV� VSHFLILF LQWHUYHQWLRQV LQ WKH FRUSXV DUH FRQVLVWHQWO\ GLVFXVVHG PRUH IUHTXHQWO\ WKDQ RWKHUV�
3HUWDLQLQJ WR WKH LQWHUYHQWLRQV DVVRFLDWHG WR 'RPDLQ � �PDNLQJ DQ HFRQRPLF FDVH IRU VXVWDLQDEOH
LQYHVWPHQWV LQ PHGLFLQHV� GLDJQRVWLF WRROV� YDFFLQHV DQG RWKHU LQWHUYHQWLRQV�� WHUPV DVVRFLDWHG ZLWK
³SURPRWLQJ 5	' IRU $05 LQQRYDWLRQV´� H[KLELW FRQVLGHUDEO\ KLJKHU IUHTXHQFLHV �7)  ������� WKDQ
WKRVH OLQNHG WR ³H[SORULQJ QHZ PDUNHW PRGHOV´ �7)  �������� 6LPLODUO\� ZLWKLQ LQWHUYHQWLRQV
DVVRFLDWHG ZLWK 'RPDLQ � �RSWLPLVLQJ DQWLPLFURELDO XVH LQ KXPDQ DQG DQLPDO KHDOWK�� WHUPV
DVVRFLDWHG WR WKH LQWHUYHQWLRQ RI ³VWUHQJWKHQLQJ DQWLPLFURELDO VWHZDUGVKLS´ DSSHDU PRUH IUHTXHQWO\
�7)  ������ WKDQ WHUPV DVVRFLDWHG WR ³PRQLWRULQJ DQWLELRWLF FRQVXPSWLRQ´ �7)  ������� DQG
³RSWLPLVLQJ DQLPDO IHHG SUDFWLFHV´ �7)  �������� 2Q WKH FRQWUDU\� LQ FHUWDLQ GRPDLQV VXFK DV 'RPDLQ
� �UHGXFLQJ WKH LQFLGHQFH RI LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV�� WKHUH
LV D FRPSDUDWLYHO\ HYHQ GLVWULEXWLRQ RI IUHTXHQFLHV DPRQJ WHUPV DVVRFLDWHG ZLWK YDULRXV LQWHUYHQWLRQV�
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)RU LQVWDQFH� WHUPV DVVRFLDWHG ZLWK ³VWUHQJWKHQLQJ ,3& SURJUDPV´ KDG D 7) RI ������� ZKLFK LV QRW DQ
RXWOLHU LQ FRPSDULVRQ WR RWKHU LQWHUYHQWLRQV VXFK DV ³LPSURYLQJ ZDWHU� K\JLHQH� VDQLWDWLRQ� DQG ZDVWH
PDQDJHPHQW´ �7)  ������� DQG ³HQKDQFLQJ ELRVHFXULW\´ �7)  ��������

7KH DYHUDJHG UHVXOWV IURP *URXS � �KHUHE\ VLPSO\ WHUPHG� *URXS �� ZHUH FRPSDUHG WR WKH
*$3�$05 IRU UHIHUHQFH� ,Q WKH *$3�$05� WHUPV DVVRFLDWHG ZLWK 'RPDLQ � �PDNLQJ DQ HFRQRPLF
FDVH IRU VXVWDLQDEOH LQYHVWPHQWV LQ PHGLFLQHV� GLDJQRVWLF WRROV� YDFFLQHV DQG RWKHU LQWHUYHQWLRQV�
VKRZHG WKH KLJKHVW IUHTXHQF\� ZKLOH WHUPV DVVRFLDWHG ZLWK 'RPDLQ � VKRZHG WKH KLJKHVW IUHTXHQF\
ZLWKLQ WKH FRUSXV� � 7KH GRPDLQV VKRZLQJ WKH ORZHVW IUHTXHQF\ ZHUH LGHQWLFDO� 7KHVH ZHUH 'RPDLQ �
�UHSRUWLQJ� 7)  � DQG 7)  ������ IRU WKH *$3�$05 DQG *URXS �� UHVSHFWLYHO\� DQG 'RPDLQ ��
�HIIHFWLYHQHVV� 7)  � IRU ERWK *$3�$05 DQG *URXS ��� ZKLFK DUH ERWK GRPDLQV DVVRFLDWHG ZLWK
PRQLWRULQJ DQG HYDOXDWLRQ� )XUWKHUPRUH� ZKLOH WKH GRPDLQV LQ EHWZHHQ YDU\ EHWZHHQ WKH *$3�$05
DQG *URXS � WKHUH DUH VLPLODULWLHV LQ WHUPV RI WKH RUGHU RI 7)V RI WKH GRPDLQV� )LUVWO\� LQ WHUPV RI WKH
RUGHU RI 7)V� 'RPDLQV �� �� �� DQG � DSSHDU LQ WKH � GRPDLQV ZLWK UHODWLYHO\ KLJKHU 7)V� ZKLOH
'RPDLQV �� �� �� �� DSSHDU LQ WKH ORZHU KDOI� IRU ERWK WKH *$3�$05 DQG LQ *URXS �� 0HDQZKLOH� WKH
UHODWLYH 7) RI 'RPDLQV � �6WUHQJWKHQ NQRZOHGJH DQG HYLGHQFH EDVH E\ EROVWHULQJ $05 VXUYHLOODQFH
DQG UHVHDUFK� DQG � �,QWHUQDWLRQDO HQJDJHPHQW� GLYHUJHG EHWZHHQ WKH *$3�$05 DQG *URXS ��
3UHFLVHO\� WKH 7) IRU WHUPV DVVRFLDWHG ZLWK 'RPDLQ � VKRZHG WKH KLJKHVW IUHTXHQF\ RXW RI WKH 1$3V
LQFOXGHG LQ *URXS � �7)  ������� DQG VL[WK RXW RI WHQ GRPDLQV LQ WKH *$3�$05 �7)  �������� 7KH
7) IRU WHUPV DVVRFLDWHG ZLWK 'RPDLQ � ZDV VHFRQG RXW RI WHQ GRPDLQV LQ WKH *$3�$05 �7)  
������� DQG HLJKWK RXW RI WHQ GRPDLQV LQ *URXS � �7)  ��������

7KLV VHFWLRQ RXWOLQHV WKH 7) RI LQGLYLGXDO LQWHUYHQWLRQV� ZLWKLQ HDFK GRPDLQ� ,Q WHUPV RI
LQWHUYHQWLRQV WR ,PSURYH $05 DZDUHQHVV DQG XQGHUVWDQGLQJ WKURXJK HIIHFWLYH FRPPXQLFDWLRQ�
HGXFDWLRQ DQG WUDLQLQJ �'RPDLQ ��� WHUPV OLQNHG WR LQWHJUDWLQJ $05 LQ SURIHVVLRQDO HGXFDWLRQ DQG
WUDLQLQJ VKRZHG WKH KLJKHVW 7) �7)  ������� IROORZHG E\ HQKDQFLQJ $05 DZDUHQHVV LQ WKH SXEOLF
�7)  �������� DQG LQWHJUDWLQJ $05 LQ VFKRRO HGXFDWLRQ �7)  �������� 7KHVH UHVXOWV DFURVV
LQWHUYHQWLRQV PLUURU WKH UHODWLYH VLJQLILFDQFH VKRZQ LQ WKH *$3�$05� DV WKH IUHTXHQFLHV IRU WKH WKUHH
LQWHUYHQWLRQV LQ WKH *$3�$05 DERYH ZHUH� ������� ������� ������� UHVSHFWLYHO\�

$FURVV LQWHUYHQWLRQV WKDW DLP WR VWUHQJWKHQ WKH NQRZOHGJH DQG HYLGHQFH EDVH E\ EROVWHULQJ
$05 VXUYHLOODQFH DQG UHVHDUFK �'RPDLQ ��� WHUPV OLQNHG WR VWUHQJWKHQLQJ $05 VXUYHLOODQFH VKRZHG
WKH KLJKHVW 7)V ZLWKLQ WKLV FRUSXV �7)  �������� IROORZHG E\ LQWHUYHQWLRQV DLPHG DW HQJDJLQJ JOREDO
DQG UHJLRQDO $05 VXUYHLOODQFH QHWZRUNV �7)  ��������� SURPRWLQJ QHZ GDWD VRXUFHV LQ $05
VXUYHLOODQFH �7)  ��������� DQG H[SDQGLQJ ODERUDWRU\ QHWZRUN FDSDFLW\ �7)  �������� ,Q
FRPSDULVRQ� ZKLOH WHUPV OLQNHG WR VWUHQJWKHQLQJ $05 VXUYHLOODQFH DOVR VKRZHG WKH KLJKHVW 7) LQ WKH
*$3�$05 �7)  �������� WKH RUGHU RI RWKHU LQWHUYHQWLRQV VKRZHG GLYHUJHQFH IURP WKH *URXS �
FRUSXV� DV WKH RUGHU RI LQWHUYHQWLRQV E\ IUHTXHQF\ ZDV ³3URPRWLQJ QHZ GDWD VRXUFHV LQ $05
VXUYHLOODQFH´ �7)  �������� ³H[SDQGLQJ ODERUDWRU\ QHWZRUN FDSDFLW\´ �7)  ������� DQG ³HQJDJLQJ
JOREDO DQG UHJLRQDO $05 VXUYHLOODQFH QHWZRUNV´ �7)  ��������

$FURVV LQWHUYHQWLRQV WKDW DLP WR UHGXFH LQFLGHQFH RI LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ�
K\JLHQH� DQG ,3& PHDVXUHV �'RPDLQ ��� WHUPV OLQNHG WR VWUHQJWKHQLQJ ,3& SURJUDPPHV �7)  �������
VKRZHG WKH KLJKHVW IUHTXHQF\� IROORZHG E\ LPSURYLQJ ZDWHU� K\JLHQH� VDQLWDWLRQ� DQG ZDVWH
PDQDJHPHQW �7)  �������� HQKDQFLQJ ELRVHFXULW\ �7)  �������� LPSURYLQJ YDFFLQDWLRQ FRYHUDJH
�7)  �������� DQG SURPRWLQJ IRRG VDIHW\ DQG VHFXULW\ �7)  �������� 7KHVH UHVXOWV VKRZHG
GLYHUJHQFH IURP WKH IUHTXHQFLHV H[KLELWHG LQ WKH *$3�$05� ZKHUH LQWHUYHQWLRQV DLPHG DW LPSURYLQJ
YDFFLQDWLRQ FRYHUDJH �7)  ������� DQG HQKDQFLQJ ELRVHFXULW\ �7)  ������� VKRZHG WKH KLJKHVW
IUHTXHQF\ ZLWKLQ 'RPDLQ �� IROORZHG E\ LPSURYLQJ ZDWHU� K\JLHQH� VDQLWDWLRQ� DQG ZDVWH
PDQDJHPHQW �7)  �������� VWUHQJWKHQLQJ ,3& SURJUDPPHV �7)  �������� DQG SURPRWLQJ IRRG VDIHW\
DQG VHFXULW\ �7)  ��������

��



$FURVV LQWHUYHQWLRQV WKDW DLP WR RSWLPLVH DQWLPLFURELDO XVH LQ KXPDQ DQG DQLPDO KHDOWK
�'RPDLQ ��� WHUPV DVVRFLDWHG ZLWK VWUHQJWKHQLQJ DQWLPLFURELDO VWHZDUGVKLS VKRZHG WKH KLJKHVW
IUHTXHQF\ �7)  ������� IROORZHG E\ PRQLWRULQJ DQWLELRWLF FRQVXPSWLRQ �7)  �������� 7HUPV
DVVRFLDWHG ZLWK ³VXSSRUWLQJ QHZ GUXJV� PHGLFLQHV� DQG WHFKQRORJLHV´� ³RSWLPLVLQJ DQLPDO IHHG
SUDFWLFHV´� ³HQKDQFLQJ WKH XVH RI GLDJQRVWLF WRROV´� ³5HVWULFW WKH XVH RI DQWLPLFURELDOV DV JURZWK
SURPRWHUV´� DQG ³OLPLWLQJ DQWLPLFURELDO VDOH ZLWKRXW SUHVFULSWLRQ� FRXQWHUIHLW RU VXEVWDQGDUG
DQWLPLFURELDO VDOH� RQOLQH DQWLELRWLF VDOHV´ VKRZHG 7)V RI ������� ������� ������� ������� �������
UHVSHFWLYHO\� 7KHVH UHVXOWV IURP WKH FRUSXV RI *URXS � SDUWLDOO\ PLUURUHG WKH UHVXOWV IURP WKH
*$3�$05� ZKLFK VKRZHG WKH KLJKHVW IUHTXHQF\ IRU WHUPV DVVRFLDWHG ZLWK VWUHQJWKHQLQJ
DQWLPLFURELDO VWHZDUGVKLS �7)  �������� +RZHYHU� WKH RUGHU RI IUHTXHQFLHV IRU RWKHU LQWHUYHQWLRQV
GLYHUJHG IURP *URXS �� ZLWK WHUPV DVVRFLDWHG ZLWK HQKDQFH WKH XVH RI GLDJQRVWLF WRROV �7)  ������
DQG VXSSRUWLQJ QHZ GUXJV� PHGLFLQHV� WHFKQRORJLHV �7)  ������ IROORZLQJ FORVHO\� DQG WKH IUHTXHQF\
RI WHUPV UHODWHG WR RSWLPLVLQJ DQLPDO IHHG SUDFWLFHV� UHVWULFWLQJ WKH XVH RI DQWLPLFURELDOV DV JURZWK
SURPRWHUV� PRQLWRULQJ DQWLELRWLF FRQVXPSWLRQ� DQG OLPLWLQJ DQWLPLFURELDO VDOH ZLWKRXW SUHVFULSWLRQ�
FRXQWHUIHLW RU VXEVWDQGDUG DQWLPLFURELDO VDOH� RQOLQH DQWLELRWLF VDOHV DW 7)  ������� ������� �������
DQG �� UHVSHFWLYHO\� 1RWDEO\� LQ WKH *$3�$05� WKHUH ZHUH QR DSSHDUDQFHV RI WHUPV DVVRFLDWHG ZLWK
OLPLWLQJ DQWLPLFURELDO VDOH ZLWKRXW SUHVFULSWLRQ� FRXQWHUIHLW RU VXEVWDQGDUG DQWLPLFURELDO VDOH� RQOLQH
DQWLELRWLF VDOHV�

$FURVV LQWHUYHQWLRQV WKDW DLP WR PDNH DQ HFRQRPLF FDVH IRU VXVWDLQDEOH LQYHVWPHQWV LQ
PHGLFLQHV� GLDJQRVWLF WRROV� YDFFLQHV DQG RWKHU LQWHUYHQWLRQV �'RPDLQ ��� WHUPV DVVRFLDWHG ZLWK
SURPRWLQJ 5	' IRU $05 LQQRYDWLRQV �7)  ������� VKRZHG WKH KLJKHVW IUHTXHQF\� IROORZHG E\
H[SORULQJ QHZ PDUNHW PRGHOV �7)  ������� DQG SURPRWLQJ SXEOLF�SULYDWH SDUWQHUVKLSV �333V� �7)  
�������� 7KHVH UHVXOWV PDWFK WKH RUGHU RI IUHTXHQFLHV H[KLELWHG LQ WKH *$3�$05� WKDW KDYH LQ WKH
VDPH RUGHU DV WKH *URXS � FRUSXV� KDG 7)V RI ������� ������� ������� UHVSHFWLYHO\�

3HUWDLQLQJ WR LQWHUYHQWLRQV DVVRFLDWHG ZLWK 3ROLF\ 'HVLJQ DQG 0RQLWRULQJ DQG (YDOXDWLRQ
�'RPDLQV � WKURXJK ���� WKH UHVXOWV ZHUH DV IROORZV� $FURVV LQWHUYHQWLRQV DVVRFLDWHG ZLWK 3ROLF\
'HVLJQ� ,QWHUQDWLRQDO (QJDJHPHQW �'RPDLQ �� DQG 2QH +HDOWK (QJDJHPHQW �'RPDLQ �� VKRZHG 7)V
RI ������ DQG ������� UHVSHFWLYHO\� 7KLV ZDV LQ VWDUN FRQWUDVW WR WKH *$3�$05� ZKLFK VKRZHG 7)V RI
������ DQG ������ UHVSHFWLYHO\� 7KHVH IUHTXHQFLHV LQGLFDWH WKDW 1$3V KDYH SODFHG UHGXFHG HPSKDVLV
RQ 3ROLF\ 'HVLJQ� SDUWLFXODUO\ LQWHUQDWLRQDO SROLF\ GHVLJQ� ZKHQ FRPSDUHG WR WKH *$3�$05� $FURVV
LQWHUYHQWLRQV DVVRFLDWHG ZLWK 0RQLWRULQJ DQG (YDOXDWLRQ� WHUPV DVVRFLDWHG ZLWK 5HSRUWLQJ �'RPDLQ
��� )XQGLQJ �'RPDLQ �� DQG (IIHFWLYHQHVV �'RPDLQ ��� VKRZHG 7)V RI ������� ������� DQG ��
UHVSHFWLYHO\� 7KHVH UHVXOWV IURP WKH *URXS � FRUSXV VKRZHG VLPLODULW\ WR WKH *$3�$05� ZKLFK
VKRZHG 7)V RI �� ������ DQG �� UHVSHFWLYHO\�

7KH UHVXOWV DOVR UHYHDOHG QRWDEOH UHJLRQDO DQG FRXQWU\ GLVVLPLODULWLHV� 7KH �� FRXQWULHV ZKRVH
1$3V ZHUH LQFOXGHG LQ WKH FRUSXV ZHUH WKHQ GLYLGHG LQWR HFRQRPLF DQG JHRJUDSKLFDO UHJLRQV LQ
REVHUYH IRU SDWWHUQV� QDPHO\� 2(&' FRXQWULHV �� &RXQWULHV  ���� QRQ�2(&' FRXQWULHV �� &RXQWULHV
 ��� FRXQWULHV SDUWLFLSDWLQJ LQ *� �� &RXQWULHV  ��� FRXQWULHV LQ (DVW $VLD �� &RXQWULHV  ���
FRXQWULHV LQ $IULFD DQG WKH 0LGGOH (DVW �� &RXQWULHV  ��� (8 FRXQWULHV �� &RXQWULHV  ��� &RXQWULHV
LQ 1RUWK $PHULFD �� &RXQWULHV  ��� 7KH 7) IRU HDFK UHJLRQ ZDV FDOFXODWHG DV WKH DYHUDJH RI WKH
YDOXHV IURP WKH FRQVWLWXHQW FRXQWULHV� &HUWDLQ GLIIHUHQFHV ZHUH DV IROORZV� 3HUWDLQLQJ WR WKH RUGHU RI
IUHTXHQFLHV� WKH (8� 1RUWK $PHULFD� WKH *� DQG 2(&' FRXQWULHV� VKRZHG WKH KLJKHVW OHYHO RI
IUHTXHQF\ IRU 'RPDLQ � �PDNLQJ DQ HFRQRPLF FDVH IRU VXVWDLQDEOH LQYHVWPHQWV LQ PHGLFLQHV�
GLDJQRVWLF WRROV� YDFFLQHV DQG RWKHU LQWHUYHQWLRQV�� +RZHYHU� 1RQ�2(&' FRXQWULHV� $IULFD DQG WKH
0LGGOH (DVW� DQG (DVW $VLD� VKRZHG WKH KLJKHVW OHYHO RI IUHTXHQF\ IRU 'RPDLQ � �6WUHQJWKHQ
NQRZOHGJH DQG HYLGHQFH EDVH E\ EROVWHULQJ $05 VXUYHLOODQFH DQG UHVHDUFK�� 2XW RI WKH �� 1$3V
LQFOXGHG LQ WKH *URXS � FRUSXV� � 1$3V VKRZHG WKH KLJKHVW IUHTXHQF\ IRU 'RPDLQ �� �1$3V VKRZHG
WKH KLJKHVW OHYHO RI IUHTXHQF\ IRU 'RPDLQ �� � 1$3V VKRZHG WKH KLJKHVW IUHTXHQF\ IRU 'RPDLQ �
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�5HGXFH LQFLGHQFH RI LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV���� � 1$3
VKRZHG WKH KLJKHVW IUHTXHQF\ IR 'RPDLQ � �,PSURYH $05 DZDUHQHVV DQG XQGHUVWDQGLQJ WKURXJK
HIIHFWLYH FRPPXQLFDWLRQ� HGXFDWLRQ DQG WUDLQLQJ�� DQG � 1$3 VKRZHG WKH KLJKHVW IUHTXHQF\ IRU
'RPDLQ �� )XUWKHUPRUH� DV SUHYLRXVO\ PHQWLRQHG� DOO �� 1$3V GLG QRW GHPRQVWUDWH DQ\ XVDJH RI
WHUPV DVVRFLDWHG ZLWK 'RPDLQ �� �(IIHFWLYHQHVV�� �� RXW RI �� 1$3V GLG QRW GHPRQVWUDWH XVDJH RI
WHUPV DVVRFLDWHG ZLWK 'RPDLQ � �5HSRUWLQJ�� LQGLFDWLQJ UHGXFHG HPSKDVLV RQ 0RQLWRULQJ DQG
(YDOXDWLRQ�

7KLV VHFWLRQ GHVFULEHV WKH 7)�,') VFRUHV DVVLJQHG WR GRPDLQV DQG LQWHUYHQWLRQV E\ FRXQWU\�
7KH 7)�,') VFRUHV IRU WKH 1$3V LQ *URXS � LQGLFDWH WKH SUHVHQFH RI FURVV�FRXQWU\ YDULDWLRQ�

,Q *URXS �� WKH 1$3 IURP )LML VWDQGV RXW ZLWK VLJQLILFDQWO\ KLJK 7)�,') VFRUHV IRU ��
LQWHUYHQWLRQV DQG GRPDLQV RXW RI �� LQ WKLV VWXG\� ,QWHUYHQWLRQV LQFOXGH HQKDQFLQJ $05 DZDUHQHVV LQ
SXEOLF �7)�,')  ������� S�����  �������� LQWHJUDWLQJ $05 LQ VFKRRO HGXFDWLRQ �7)�,')  �������
S�����  �������� HQKDQFLQJ WKH XVH RI GLDJQRVWLF WRROV �7)�,')  ������� S�����  �������� DQG
SURPRWLQJ IRRG VDIHW\ DQG VHFXULW\ �7)�,')  ������� S�����  �������� DPRQJVW RWKHUV� 2WKHU
1$3V ZLWK QRWDEO\ KLJK 7)�,') VFRUHV IRU FHUWDLQ LQWHUYHQWLRQV RU GRPDLQV LQFOXGH 6DXGL $UDELD�
SHUWDLQLQJ WR WKH LQWHUYHQWLRQ RI LQWHJUDWLQJ $05 LQ SURIHVVLRQDO HGXFDWLRQ DQG WUDLQLQJ �7)�,')  
������� S�����  �������� -DSDQ� SHUWDLQLQJ WR �G �7)�,')  ������� S�����  �������� WKH 8.
SHUWDLQLQJ WR �D �7)�,')  ������� S�����  �������� DQG &DQDGD SHUWDLQLQJ WR � �7)�,')  �������
S�����  ������� DPRQJVW RWKHU LQWHUYHQWLRQV� $GGLWLRQDOO\� WKH *$3�$05 VKRZHG D QRWDEO\ KLJK
7)�,') SHUWDLQLQJ WR LQWHUQDWLRQDO HQJDJHPHQW �7)�,')  ������� S�����  ������� DQG �H �7)�,')
 ������� S�����  ��������

)LJ� � LOOXVWUDWHV LQWHUYHQWLRQV �IRU 'RPDLQV � WKURXJK �� DQG GRPDLQV �IRU 'RPDLQV �
WKURXJK ��� ZKLFK GR QRW KDYH LQWHUYHQWLRQV� FKRVHQ EDVHG RQ WKH WRS � 7)�,') VFRUHV DFURVV
FRXQWULHV� UHYHDOLQJ QRWDEOH FURVV�FRXQWU\ YDULDWLRQV� 7HUPV DVVRFLDWHG ZLWK VWUHQJWKHQLQJ
DQWLPLFURELDO VWHZDUGVKLS �DQ LQWHUYHQWLRQ ZLWKLQ 'RPDLQ � ³2SWLPLVH DQWLPLFURELDO XVH LQ KXPDQ
DQG DQLPDO KHDOWK´� ZHUH PRUH KHDYLO\ IHDWXUHG LQ WKH 1$3V RI $XVWUDOLD� &DQDGD� &KLQD� )LML�
,UHODQG� 0DOWD� 1HWKHUODQGV� 6SDLQ� 6ZHGHQ DQG WKH 86� 7HUPV DVVRFLDWHG ZLWK WKH SURPRWLRQ RI 5	'
IRU $05 LQQRYDWLRQV �DQ LQWHUYHQWLRQ ZLWKLQ 'RPDLQ � ³0DNH DQ HFRQRPLF FDVH IRU VXVWDLQDEOH
LQYHVWPHQWV LQ PHGLFLQHV� GLDJQRVWLF WRROV� YDFFLQHV DQG RWKHU LQWHUYHQWLRQV

� ZHUH PRUH KHDYLO\
IHDWXUHG LQ WKH 1$3V RI )UDQFH DQG WKH 8. WKDQ LQ RWKHU FRXQWULHV� $XVWULD� &DPHURRQ� -DSDQ� 6RXWK
.RUHD� DQG 7DQ]DQLD HPSKDVLVHG VWUHQJWKHQLQJ $05 VXUYHLOODQFH �DQ LQWHUYHQWLRQ ZLWKLQ 'RPDLQ �
³6WUHQJWKHQ NQRZOHGJH DQG HYLGHQFH EDVH E\ EROVWHULQJ $05 VXUYHLOODQFH DQG UHVHDUFK´�� 6DXGL
$UDELD VWDQGV RXW IRU WKHLU PRUH SURQRXQFHG GLVFXVVLRQV RQ WKH LQWHJUDWLRQ RI $05 LQ SURIHVVLRQDO
HGXFDWLRQ DQG WUDLQLQJ �DQ LQWHUYHQWLRQ ZLWKLQ 'RPDLQ � ³,PSURYH $05 DZDUHQHVV DQG
XQGHUVWDQGLQJ WKURXJK HIIHFWLYH FRPPXQLFDWLRQ� HGXFDWLRQ DQG WUDLQLQJ´�

5HVXOWV IRU *URXS �
7KLV VHFWLRQ GHVFULEHV WKH UHVXOWV IURP WKH DQDO\VLV RI WKH PRVW FXUUHQW VHW RI �� $05�1$3V�

)RU VLPSOLFLW\� 7)V �7HUP )UHTXHQF\� ZLOO EH URXQGHG WR WKH IRXUWK GHFLPDO LQ WKLV VHFWLRQ�
7DNLQJ WKH DYHUDJH RI WKH �� $05�1$3V WKDW ZHUH LQ *URXS �� DPRQJVW WKH ILYH GRPDLQV RI

WKH LPSOHPHQWDWLRQ WRROV� WHUPV DVVRFLDWHG ZLWK 'RPDLQ � �VWUHQJWKHQLQJ NQRZOHGJH DQG HYLGHQFH
EDVH E\ EROVWHULQJ $05 VXUYHLOODQFH DQG UHVHDUFK�KDYH WKH KLJKHVW IUHTXHQF\� $YHUDJLQJ WKH UHVXOWV
IURP WKH �� ILUVW HGLWLRQ 1$3V� WHUPV DVVRFLDWHG ZLWK WKLV VWUDWHJLF REMHFWLYH UHFRUGHG D WHUP
IUHTXHQF\ RI ������� 7KH GRPDLQ ZLWK WKH VHFRQG KLJKHVW 7) ZDV 'RPDLQ � �UHGXFLQJ LQFLGHQFH RI
LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV� 7)  �������� IROORZHG E\ 'RPDLQ
� �PDNLQJ DQ HFRQRPLF FDVH IRU VXVWDLQDEOH LQYHVWPHQWV LQ PHGLFLQHV� GLDJQRVWLF WRROV� YDFFLQHV DQG
RWKHU LQWHUYHQWLRQV� 7)  �������� 'RPDLQ � �RSWLPLVLQJ DQWLPLFURELDO XVH LQ KXPDQ DQG DQLPDO
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KHDOWK� 7)  �������� DQG 'RPDLQ � �LPSURYLQJ $05 DZDUHQHVV DQG XQGHUVWDQGLQJ WKURXJK HIIHFWLYH
FRPPXQLFDWLRQ� HGXFDWLRQ DQG WUDLQLQJ� 7)  �������� $PRQJVW WKH ILYH GRPDLQV DVVRFLDWHG WR SROLF\
GHVLJQ DQG PRQLWRULQJ DQG HYDOXDWLRQ� WHUPV DVVRFLDWHG ZLWK 'RPDLQ � �RQH KHDOWK HQJDJHPHQW� 7)  
������� VKRZHG WKH KLJKHVW IUHTXHQF\� ZKLOH WHUPV DVVRFLDWHG WR 'RPDLQ � �IXQGLQJ� 7)  ��������
'RPDLQ � �LQWHUQDWLRQDO HQJDJHPHQW� 7)  �������� 'RPDLQ � �UHSRUWLQJ� 7)  �������� DQG 'RPDLQ
�� �HIIHFWLYHQHVV� 7)  �� ZHUH UHODWLYHO\ ODFNLQJ� 1RWDEO\� WKH RUGHU RI IUHTXHQFLHV RI WKH DYHUDJH RI
*URXS � ZDV LGHQWLFDO WR WKDW RI *URXS ��

6XSSOHPHQWDU\ WDEOH � H[KLELWV WKH WHUP IUHTXHQFLHV OLQNHG WR WKH �� UHFRPPHQGHG
LQWHUYHQWLRQV IRU DGGUHVVLQJ $05� DVVRFLDWHG ZLWK WKH ILYH GRPDLQV RI LPSOHPHQWDWLRQ WRROV� DV ZHOO
DV IRU GRPDLQV SHUWDLQLQJ WR SROLF\ GHVLJQ DQG PRQLWRULQJ DQG HYDOXDWLRQ� 6LPLODU WR *URXS �� QRWDEOH
SDWWHUQV VXUIDFH LQ WKH GLVWULEXWLRQ RI 7)V UHODWHG WR YDULRXV LQWHUYHQWLRQV� $FURVV WKH ILYH GRPDLQV RI
WKH LPSOHPHQWDWLRQ WRROV� VSHFLILF LQWHUYHQWLRQV LQ WKH FRUSXV DUH FRQVLVWHQWO\ GLVFXVVHG PRUH
IUHTXHQWO\ WKDQ RWKHUV� 3HUWDLQLQJ WR WKH LQWHUYHQWLRQV DVVRFLDWHG ZLWK 'RPDLQ �� WHUPV DVVRFLDWHG
ZLWK ³SURPRWLQJ 5	' IRU $05 LQQRYDWLRQV´� H[KLELW KLJKHU IUHTXHQFLHV �7)  ������� WKDQ WKRVH
OLQNHG WR ³H[SORULQJ QHZ PDUNHW PRGHOV´ �7)  ������� DQG ³SURPRWLQJ 333V´ �7)  �������� :LWKLQ
LQWHUYHQWLRQV DVVRFLDWHG ZLWK 'RPDLQ �� WHUPV DVVRFLDWHG WR WKH LQWHUYHQWLRQ RI ³VWUHQJWKHQLQJ
DQWLPLFURELDO VWHZDUGVKLS´ DSSHDU PRUH IUHTXHQWO\ �7)  ������� WKDQ WHUPV DVVRFLDWHG WR
³PRQLWRULQJ DQWLELRWLF FRQVXPSWLRQ´ �7)  ������� ³RSWLPLVLQJ DQLPDO IHHG SUDFWLFHV´ �7)  �������
DQG ³UHVWULFWLQJ WKH XVH RI DQWLPLFURELDOV DV JURZWK SURPRWHUV´ �7)  �������� :LWKLQ 'RPDLQ ��
WHUPV DVVRFLDWHG ZLWK ³VWUHQJWKHQLQJ ,3& SURJUDPPHV´ �7)  ������� DSSHDUHG PRUH IUHTXHQWO\ WKDQ
WHUPV DVVRFLDWHG ZLWK ³LPSURYLQJ ZDWHU� K\JLHQH� VDQLWDWLRQ� DQG ZDVWH PDQDJHPHQW´ �7)  ������
DQG LPSURYLQJ YDFFLQDWLRQ FRYHUDJH �7)  �������� :LWKLQ 'RPDLQ �� WHUPV DVVRFLDWHG ZLWK
³VWUHQJWKHQLQJ $05 VXUYHLOODQFH´ �7)  �������� DSSHDUHG PRUH IUHTXHQWO\ WKDQ WHUPV DVVRFLDWHG
ZLWK ³HQJDJLQJ JOREDO DQG UHJLRQDO $05 VXUYHLOODQFH QHWZRUNV´ DQG ³SURPRWLQJ QHZ GDWD VRXUFHV LQ
$05 VXUYHLOODQFH´� :LWKLQ 'RPDLQ �� WHUPV DVVRFLDWHG ZLWK ³LQWHJUDWLQJ $05 LQ SURIHVVLRQDO
HGXFDWLRQ DQG WUDLQLQJ´ �7)  ������� DSSHDU PRUH IUHTXHQWO\ WKDQ WHUPV DVVRFLDWHG ZLWK ³HQKDQFLQJ
$05 DZDUHQHVV LQ SXEOLF´ �7)  ������ DQG ³LQWHJUDWLQJ $05 LQ VFKRRO HGXFDWLRQ ´ �7)  ��������

7KH UHVXOWV DOVR UHYHDOHG QRWDEOH UHJLRQDO DQG FRXQWU\ GLVVLPLODULWLHV� 7KH �� FRXQWULHV ZKRVH
1$3V ZHUH LQFOXGHG LQ WKH FRUSXV RI *URXS � ZHUH WKHQ GLYLGHG LQWR HFRQRPLF DQG JHRJUDSKLFDO
UHJLRQV WR REVHUYH IRU SDWWHUQV� 7KHVH VXEGLYLVLRQV DUH LGHQWLFDO WR WKRVH RI *URXS �� DQG WKH 7) IRU
HDFK UHJLRQ ZDV FDOFXODWHG DV WKH DYHUDJH RI WKH YDOXHV IURP WKH FRQVWLWXHQW FRXQWULHV� 1RWDEOH
GLIIHUHQFHV ZHUH DV IROORZV� 3HUWDLQLQJ WR WKH RUGHU RI IUHTXHQFLHV� 7KH DYHUDJH RI 1RQ�2(&'
FRXQWULHV LQ WKH FRUSXV� (DVW $VLD� $IULFD DQG WKH 0LGGOH (DVW VKRZHG WKH KLJKHVW IUHTXHQF\ IRU
'RPDLQ �� 7KH DYHUDJH RI 2(&' FRXQWULHV LQ WKH FRUSXV DV ZHOO DV WKH (8 VKRZHG WKH KLJKHVW
IUHTXHQF\ IRU 'RPDLQ �� ZKLOH 1RUWK $PHULFD DQG *� FRXQWULHV VKRZHG WKH KLJKHVW IUHTXHQF\ IRU
'RPDLQ �� 7KLV PD\ LQGLFDWH WKDW WKHUH DUH UHJLRQDO GLIIHUHQFHV HYHQ ZLWKLQ GHYHORSHG HFRQRPLHV�
2XW RI WKH �� 1$3V LQFOXGHG LQ WKH *URXS � FRUSXV� � 1$3V VKRZHG WKH KLJKHVW OHYHO RI IUHTXHQF\
IRU 'RPDLQ � DQG � 1$3V VKRZHG WKH KLJKHVW IUHTXHQF\ IRU 'RPDLQ �� � 1$3V VKRZHG WKH KLJKHVW
IUHTXHQF\ IRU 'RPDLQ �� � 1$3 VKRZHG WKH KLJKHVW IUHTXHQF\ IRU 'RPDLQ �� DQG � 1$3 VKRZHG WKH
KLJKHVW IUHTXHQF\ IRU 'RPDLQ �� 0RUHRYHU� PLUURULQJ WKH UHVXOWV IURP *URXS �� DOO �� 1$3V GLG QRW
GHPRQVWUDWH DQ\ XVDJH RI WHUPV DVVRFLDWHG ZLWK 'RPDLQ ��� �� RXW RI �� 1$3V GLG QRW GHPRQVWUDWH
XVDJH RI WHUPV DVVRFLDWHG ZLWK 'RPDLQ �� LQGLFDWLQJ D UHGXFHG HPSKDVLV RQ 0RQLWRULQJ DQG
(YDOXDWLRQ� ZKLFK DOVR PLUURUV UHVXOWV IURP *URXS � SHUWDLQLQJ WR WKH RUGHU RI IUHTXHQF\�

7KLV VHFWLRQ GHVFULEHV WKH 7)�,') VFRUHV DVVLJQHG WR GRPDLQV DQG LQWHUYHQWLRQV E\ FRXQWU\�
7KH 7)�,') VFRUHV IRU WKH 1$3V LQ *URXS � LQGLFDWH WKH SUHVHQFH RI FURVV�FRXQWU\ YDULDWLRQ�

,Q *URXS �� WKH 1$3 IURP $XVWUDOLD VWRRG RXW� ZLWK WKH KLJKHVW 7)�,') VFRUH IRU ��
LQWHUYHQWLRQV DQG GRPDLQV RXW RI �� LQ WKLV VWXG\� ,QWHUYHQWLRQV ZKHUH WKH 1$3 IURP $XVWUDOLD
VKRZHG VLJQLILFDQW YDOXHV LQFOXGH LPSURYLQJ $05 DZDUHQHVV DQG XQGHUVWDQGLQJ WKURXJK HIIHFWLYH
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FRPPXQLFDWLRQ� HGXFDWLRQ DQG WUDLQLQJ �7)�,')  ������� S�����  �������� LQWHJUDWLQJ $05 LQ
VFKRRO HGXFDWLRQ �7)�,')  ������� S�����  �������� VWUHQJWKHQLQJ DQWLPLFURELDO VWHZDUGVKLS
�7)�,')  ������� S�����  �������� PRQLWRULQJ DQWLELRWLF FRQVXPSWLRQ �7)�,')  ������� S�����  
�������� DQG H[SORULQJ QHZ PDUNHW PRGHOV �7)�,')  ������� S�����  ������� DPRQJVW RWKHUV�
2WKHU 1$3V ZLWK QRWDEO\ KLJK 7)�,') VFRUHV IRU FHUWDLQ LQWHUYHQWLRQV RU GRPDLQV LQFOXGH &DPHURRQ�
SHUWDLQLQJ WR �D �7)�,')  ������� S�����  ������� DPRQJVW RWKHUV� $XVWULD� SHUWDLQLQJ WR �D
�7)�,')  ������� S�����  �������� WKH 1HWKHUODQGV� SHUWDLQLQJ WR � �7)�,')  ������� S�����  
�������� &KLQD� SHUWDLQLQJ WR �G �7)�,')  ������� S�����  �������� 6SDLQ� SHUWDLQLQJ WR �F �7)�,')
 �������� S�����  ������� ,UHODQG� SHUWDLQLQJ WR 2QH +HDOWK HQJDJHPHQW �7)�,')  ������� S�����
 �������� 6DXGL $UDELD� SHUWDLQLQJ WR WKH LQWHJUDWLRQ RI $05 LQ SURIHVVLRQDO HGXFDWLRQ DQG WUDLQLQJ
�7)�,')  ������� S�����  �������� DQG WKH 8.� SHUWDLQLQJ WR HQKDQFLQJ ELRVHFXULW\ �7)�,')  
������� S�����  ��������

0LUURULQJ WKH PHWKRG WDNHQ IRU *URXS �� )LJ� � LOOXVWUDWHV LQWHUYHQWLRQV DQG GRPDLQV FKRVHQ
EDVHG RQ WKH WRS � 7)�,') VFRUHV DFURVV FRXQWULHV� 7HUPV DVVRFLDWHG ZLWK WKH SURPRWLRQ RI 5	' IRU
$05 LQQRYDWLRQV ZHUH PRUH KHDYLO\ IHDWXUHG LQ WKH 1$3V RI &DQDGD� WKH 8. DQG WKH 86 WKDQ LQ
RWKHU FRXQWULHV� 7HUPV DVVRFLDWHG ZLWK VWUHQJWKHQLQJ DQWLPLFURELDO VWHZDUGVKLS ZHUH PRUH KHDYLO\
IHDWXUHG LQ WKH 1$3V RI $XVWUDOLD� &DPHURRQ� )UDQFH� 0DOWD� 6RXWK .RUHD� 0DOWD� 6ZHGHQ DQG 6SDLQ
WKDQ LQ RWKHU FRXQWULHV� $XVWULD� &KLQD� -DSDQ� 7DQ]DQLD DQG 6DXGL $UDELD SODFHG D GLVWLQFW IRFXV RQ
LQLWLDWLYHV UHODWHG WR VWUHQJWKHQLQJ $05 VXUYHLOODQFH� ZKLOH )LML DQG WKH 1HWKHUODQGV HPSKDVLVHG WKH
LPSRUWDQFH RI VWUHQJWKHQLQJ ,3& SURJUDPPHV �DQ LQWHUYHQWLRQ ZLWKLQ 'RPDLQ � ³5HGXFH LQFLGHQFH RI
LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV´�� ,UHODQG GLYHUJHG IURP RWKHU
FRXQWULHV E\ EHLQJ WKH RQO\ FRXQWU\ WKDW PRUH KHDYLO\ IHDWXUHG 'RPDLQ � ³2QH +HDOWK HQJDJHPHQW´�
ZKLFK LV D GRPDLQ UHODWHG WR SROLF\ GHVLJQ�

&RPSDULQJ WKH UHVXOWV IURP *URXS � WR *URXS �
7KLV VHFWLRQ FRPSDUHV WKH UHVXOWV IURP WKH DQDO\VLV RI *URXS � DQG *URXS �� VWDUWLQJ ZLWK WKH

7) IROORZHG E\ WKH 7)�,')� 1RWDEOH GLIIHUHQFHV EHWZHHQ WKH WZR GDWDVHWV DQG REVHUYHG SDWWHUQV ZLOO
DOVR EH GHVFULEHG� )RU VLPSOLFLW\� 7)V �7HUP )UHTXHQF\� ZLOO EH URXQGHG WR WKH IRXUWK GHFLPDO LQ WKLV
VHFWLRQ DV GRQH EHIRUH� 6XSSOHPHQWDU\ WDEOH � FRPSDUHV WKH WHUP IUHTXHQFLHV OLQNHG WR WKH ��
UHFRPPHQGHG LQWHUYHQWLRQV IRU DGGUHVVLQJ $05� DVVRFLDWHG ZLWK WKH ILYH GRPDLQV RI LPSOHPHQWDWLRQ
WRROV� DV ZHOO DV IRU GRPDLQV SHUWDLQLQJ WR SROLF\ GHVLJQ DQG PRQLWRULQJ DQG HYDOXDWLRQ� EHWZHHQ
JURXS � DQG JURXS �

)LUVWO\� WDNLQJ WKH DYHUDJH RI WKH �� FRXQWULHV WKDW ZHUH FRPSDUHG� WKH ZRUG FRXQW RI *URXS �
1$3V ZHUH ����� JUHDWHU WKDQ WKDW RI *URXS � �*URXS �� �������� *URXS �� ��������� LQGLFDWLQJ D
JHQHUDO LQFUHDVH LQ WKH YROXPH RI 1$3V RYHU WKH SDVW � \HDUV�

6HFRQGO\� RQ DYHUDJH� DQ LQFUHDVH LQ 7) EHWZHHQ WKH WZR GDWDVHWV ZDV REVHUYHG LQ WKH
IROORZLQJ GRPDLQV �7) YDOXHV DUH URXQGHG WR WKH IRXUWK GHFLPDO�� 'RPDLQ � ³5HSRUWLQJ´ ���������
*URXS � 7)  ������� *URXS � 7)  �������� 'RPDLQ � ³2QH +HDOWK HQJDJHPHQW´ ��������� *URXS
� 7)  ������� *URXS � 7)  �������� 'RPDLQ � ³)XQGLQJ´ ��������� *URXS � 7)  ������� *URXS
� 7)  �������� 'RPDLQ � ³5HGXFLQJ WKH LQFLGHQFH RI LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH�
DQG ,3& PHDVXUHV´ ��������� *URXS � 7)  ������� *URXS � 7)  �������� DQG 'RPDLQ �
³,PSURYLQJ $05 DZDUHQHVV DQG XQGHUVWDQGLQJ WKURXJK HIIHFWLYH FRPPXQLFDWLRQ� HGXFDWLRQ DQG
WUDLQLQJ´ �������� *URXS � 7)  ������� *URXS � 7)  ������� DQG 'RPDLQ �� ³(IIHFWLYHQHVV´� RI
ZKLFK WKH WHUPV DVVRFLDWHG WR WKLV GRPDLQ ZHUH QRW SUHVHQW LQ DQ\ 1$3 LQ *URXS �� 7DNHQ IURP WKH
SHUVSHFWLYH RI JRYHUQDQFH DUHDV� ZKLOH DW OHDVW RQH GRPDLQ IURP DOO WKUHH JRYHUQDQFH DUHDV �L�H�
LPSOHPHQWDWLRQ WRROV� SROLF\ GHVLJQ� DQG PRQLWRULQJ DQG HYDOXDWLRQ� VDZ DQ LQFUHDVH LQ IUHTXHQF\�
GRPDLQV ZLWKLQ WKH JRYHUQDQFH DUHD RI PRQLWRULQJ DQG HYDOXDWLRQ �L�H� UHSRUWLQJ DQG IXQGLQJ� VDZ D
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FRPSDUDWLYHO\ ODUJHU LQFUHDVH FRPSDUHG WR SROLF\ GHVLJQ DQG LPSOHPHQWDWLRQ WRROV� +RZHYHU� LW
VKRXOG EH QRWHG WKDW WKH DYHUDJH 7) IRU WKH GRPDLQ RI UHSRUWLQJ� ZKLFK VDZ WKH ODUJHVW DYHUDJH
LQFUHDVH RYHU WKH WZR GDWDVHWV� UHPDLQV TXLWH PLQLVFXOH DW DSSUR[LPDWHO\ RQH RU WZR ZRUGV RYHU
������ ZRUGV� )XUWKHUPRUH� D GHFUHDVH LQ 7) EHWZHHQ WKH WZR GDWDVHWV ZDV REVHUYHG LQ WKH IROORZLQJ
GRPDLQV� 'RPDLQ � ³2SWLPLVLQJ DQWLPLFURELDO XVH LQ KXPDQ DQG DQLPDO KHDOWK´ ��������� *URXS �
7)  ������� *URXS � 7)  �������� 'RPDLQ � ³,QWHUQDWLRQDO HQJDJHPHQW´ ��������� *URXS � 7)  
������� *URXS � 7)  �������� 'RPDLQ � ³0DNLQJ DQ HFRQRPLF FDVH IRU VXVWDLQDEOH LQYHVWPHQWV LQ
PHGLFLQHV� GLDJQRVWLF WRROV� YDFFLQHV DQG RWKHU LQWHUYHQWLRQV´ ��������� *URXS � 7)  ������� *URXS
� 7)  ������� DQG 'RPDLQ � ³6WUHQJWKHQLQJ NQRZOHGJH DQG HYLGHQFH EDVH E\ EROVWHULQJ $05
VXUYHLOODQFH DQG UHVHDUFK �������� *URXS � 7)  ������� *URXS � 7)  �������� 7DNHQ IURP WKH
SHUVSHFWLYH RI JRYHUQDQFH DUHDV� WKUHH GRPDLQV IURP WKH DUHD RI LPSOHPHQWDWLRQ WRROV VDZ D GHFUHDVH
LQ 7) �'RPDLQ �� � DQG ��� DV ZHOO DV RQH GRPDLQ LQ WKH DUHD RI SROLF\ GHVLJQ �'RPDLQ ��� +RZHYHU� LW
PXVW EH QRWHG WKDW LQ JHQHUDO� WKH GRPDLQV EHORQJLQJ WR WKH JRYHUQDQFH DUHD RI LPSOHPHQWDWLRQ WRROV
UHWDLQ WKHLU WHQGHQF\ IRU D ODUJHU 7) FRPSDUHG WR GRPDLQV LQ WKH RWKHU WZR JRYHUQDQFH DUHDV� 7KH
WDEOH EHORZ VXPPDULVHV WKH GRPDLQV WKDW VDZ WKH PRVW VLJQLILFDQW LQFUHDVH RI 7) LQ HDFK FRXQWU\�

'RPDLQ ZLWK ODUJHVW GHFUHDVH LQ 7)� E\ FRXQWU\

&RXQWU\ 'RPDLQ ZLWK ODUJHVW GHFUHDVH LQ 7)
�*URXS �� *URXS � 5DWLR�

'RPDLQ �� WKURXJK �� ZLWK ODUJHVW
GHFUHDVH LQ 7) �5DWLR�

$XVWUDOLD 'RPDLQ � ����� 'RPDLQ � ������

$XVWULD 'RPDLQ � ������ 'RPDLQ � ������

&DPHURRQ 'RPDLQ � ������

&DQDGD 'RPDLQ � ������ 'RPDLQ � ������

&KLQD 'RPDLQ � ������ 'RPDLQ � ������

)LML 'RPDLQ � ������ 'RPDLQ � ������

)UDQFH 'RPDLQ � ������

,UHODQG 'RPDLQ � ������

-DSDQ 'RPDLQ � ������

6RXWK .RUHD 'RPDLQ � ������ 'RPDLQ � ������

0DOWD 'RPDLQ � ������ 'RPDLQ � ������

1HWKHUODQGV 'RPDLQ � ������ 'RPDLQ � ������

6DXGL $UDELD 'RPDLQ � ������

6SDLQ 'RPDLQ � ������

6ZHGHQ 'RPDLQ � ������ 'RPDLQ � ������

7DQ]DQLD 'RPDLQ � ������ 'RPDLQ � ������

8. 'RPDLQ � ������ 'RPDLQ � ������
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86 'RPDLQ � ������ 'RPDLQ � ������

1RWDEOH FURVV�FRXQWU\ DQG FURVV�UHJLRQ YDULDWLRQV VXUIDFH ZKHQ FRPSDULQJ *URXSV � DQG ��
7R WDNH WKH H[DPSOH RI WKH DYHUDJH 7) WDNHQ IURP 2(&' FRXQWULHV DV RSSRVHG WR WKH DYHUDJH 7)
WDNHQ IURP QRQ�2(&' FRXQWULHV� WKH WZR GRPDLQV ZLWK WKH ODUJHVW PDUJLQ RI LQFUHDVH ZHUH 'RPDLQ �
��������� *URXS � 7)  ������� *URXS � 7)  ������� DQG 'RPDLQ � ��������� *URXS � 7)  
������� *URXS � 7)  ������� IRU WKH IRUPHU� ZKLOH WKH\ ZHUH 'RPDLQ � ���������� *URXS � 7)  
������� *URXS � 7)  ������� DQG 'RPDLQ � ��������� *URXS � 7)  ������� *URXS � 7)  ��������
7KLV LQGLFDWHV FURVV�FRXQWU\ DQG FURVV�UHJLRQ GLYHUVLW\ LQ WKH GHYHORSPHQW RI 1$3V RYHU WKH SDVW IHZ
\HDUV� 0HDQZKLOH� WHUPV DVVRFLDWHG ZLWK 'RPDLQ �� ³(IIHFWLYHQHVV´ ZHUH ODUJHO\ DEVHQW IURP 1$3V
LQ *URXS � EXW SUHVHQW LQ DOO �� 1$3V LQ *URXS �� ZKLFK ZDV D FRPPRQDOLW\�

7KLUGO\� WKH WDEOH EHORZ GLVSOD\V WKH GRPDLQV WKDW H[SHULHQFHG WKH PRVW VLJQLILFDQW GHFUHDVH
RI 7) LQ HDFK FRXQWU\� ,Q WKH ODWHVW YHUVLRQ RI WKH 8. 1$3� WKH 7) IRU 'RPDLQ � �(QKDQFH $05
DZDUHQHVV DQG XQGHUVWDQGLQJ WKURXJK HIIHFWLYH FRPPXQLFDWLRQ� HGXFDWLRQ� DQG WUDLQLQJ� H[KLELWHG WKH
JUHDWHVW GHFUHDVH �*URXS ��*URXS � 5DWLR� KHUHLQDIWHU UHIHUUHG WR DV ³5DWLR´�  �������� :KHQ
FRQVLGHULQJ RQO\ WKH UDWLRV IRU 'RPDLQV � WKURXJK �� ZKLFK UHODWH WR LQWHUYHQWLRQ WRROV� 'RPDLQ �
H[KLELWHG WKH PRVW VXEVWDQWLDO GHFUHDVH LQ UDWLR IRU )UDQFH �5DWLR  �������� -DSDQ �5DWLR  ��������
0DOWD �5DWLR  �������� DQG 6ZHGHQ �5DWLR  �������� ,Q FRXQWULHV VXFK DV &DPHURRQ �5DWLR  
������� DQG 6DXGL $UDELD �5DWLR  �������� WKH 7) IRU WHUPV DVVRFLDWHG ZLWK 'RPDLQ � �5HGXFH WKH
LQFLGHQFH RI LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV� VDZ WKH PRVW
VLJQLILFDQW GHFUHDVH� )RU FRXQWULHV OLNH &DQDGD� )LML� 7DQ]DQLD� DQG WKH 86� WKH 7) IRU 'RPDLQ �
�2SWLPL]H DQWLPLFURELDO XVH LQ KXPDQ DQG DQLPDO KHDOWK� ZLWQHVVHG WKH JUHDWHVW GHFUHDVH �5DWLR  
������� ������� ������� ������ UHVSHFWLYHO\�� $XVWUDOLD �5DWLR  �������� ,UHODQG �5DWLR  ��������
6SDLQ �5DWLR  ������� DQG WKH 1HWKHUODQGV �5DWLR  ������� VWRRG RXW ZLWK D VXEVWDQWLDO 7) GHFUHDVH
LQ 'RPDLQ �� GHVSLWH H[SHULHQFLQJ WKH ODUJHVW 7) GHFUHDVH LQ GRPDLQV ����� 'RPDLQ � �,QWHUQDWLRQDO
(QJDJHPHQW� H[SHULHQFHG WKH PRVW VXEVWDQWLDO 7) GHFUHDVH LQ $XVWUDOLD �5DWLR  �������� )UDQFH
�5DWLR  ��� -DSDQ �5DWLR  �������� DQG WKH 1HWKHUODQGV �5DWLR  �������� 'RPDLQ � �5HSRUWLQJ�
ZLWQHVVHG WKH ODUJHVW 7) GHFUHDVH LQ ,UHODQG �5DWLR  ������� DQG 6ZHGHQ �5DWLR  ��� 'RPDLQ �
�)XQGLQJ� H[KLELWHG WKH PRVW VXEVWDQWLDO 7) GHFUHDVH LQ &KLQD �5DWLR  �������� )UDQFH �5DWLR  ���
6RXWK .RUHD �5DWLR  �������� DQG 0DOWD �5DWLR  ��������

'RPDLQ ZLWK ODUJHVW GHFUHDVH LQ 7)� E\ FRXQWU\

&RXQWU\ 'RPDLQ ZLWK ODUJHVW GHFUHDVH LQ 7)
�*URXS �� *URXS � 5DWLR�

'RPDLQ �� WKURXJK �� ZLWK ODUJHVW
GHFUHDVH LQ 7) �5DWLR�

$XVWUDOLD 'RPDLQ � ������ 'RPDLQ � ������

$XVWULD 'RPDLQ � ������

&DPHURRQ 'RPDLQ � ������

&DQDGD 'RPDLQ � ������

&KLQD 'RPDLQ � ������ 'RPDLQ � ������

)LML 'RPDLQ � ������

)UDQFH 'RPDLQV �� � �� � 'RPDLQ � ������

,UHODQG 'RPDLQ � ������ 'RPDLQ � ������
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-DSDQ 'RPDLQ � ������ 'RPDLQ � ������

6RXWK .RUHD 'RPDLQ � ������ 'RPDLQ � ������

0DOWD 'RPDLQ � ������ 'RPDLQ � ������

1HWKHUODQGV 'RPDLQ � ������ 'RPDLQ � ������

6DXGL $UDELD 'RPDLQ � ������

6SDLQ 'RPDLQ � ������

6ZHGHQ 'RPDLQ � � 'RPDLQ � ������

7DQ]DQLD 'RPDLQ � ������

8. 'RPDLQ � ������

86 'RPDLQ � ������

7R YLVXDOLVH FURVV�FRXQWU\ GLIIHUHQFHV DFURVV GRPDLQV� D EDVLF FRXQW ZDV FRQGXFWHG IRU HDFK
GRPDLQ� QRWLQJ WKH QXPEHU RI FRXQWULHV ZKHUH WKHUH ZDV DQ LQFUHDVH� GRZQWXUQ� RU D PDUJLQDO
GLIIHUHQFH RI OHVV WKDQ ��� LQ WKH PDUJLQDO GLVSDULW\ EHWZHHQ WKH 7) RI JURXSV � DQG �� $ VLPSOH WDOO\
DV VXFK� RIIHUV D GLVWLQFW YLHZSRLQW FRPSDUHG WR DQ DYHUDJH� KLJKOLJKWLQJ FRXQWU\ YDULDWLRQV PRUH
HIIHFWLYHO\� 7KH UHVXOW LV H[KLELWHG LQ WKH WDEOH EHORZ� 'RPDLQV � ³5HGXFH LQFLGHQFH RI LQIHFWLRQ
WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV´ DQG 'RPDLQ � ³2QH +HDOWK (QJDJHPHQW´
VDZ DQ LQFUHDVHG 7) LQ WKH KLJKHVW QXPEHU RI FRXQWULHV ZLWKLQ WKH FRUSXV� DW � RXW RI �� FRXQWULHV� 2Q
WKH FRQWUDU\� 'RPDLQV � ³6WUHQJWKHQ DQWLPLFURELDO VWHZDUGVKLS´ DQG � ³,QWHUQDWLRQDO HQJDJHPHQW´
HDFK VDZ D GRZQWXUQ RI LWV 7) LQ WKH PRVW QXPEHU RI FRXQWULHV ZLWKLQ WKH FRUSXV� DW �� RXW RI ��
FRXQWULHV� 7KLV WDEOH DOVR UHYHDOV WKDW VSHFLILF GRPDLQV H[KLELW D PRUH HYHQ GLVWULEXWLRQ EHWZHHQ
FRXQWULHV ZKHUH WKHLU 7) LQFUHDVHG RU GHFUHDVHG� ZKHUHDV RWKHUV VKRZ D SURQRXQFHG VNHZ WRZDUG RQH
HQG� 'RPDLQ �� ZKLFK LV DQ H[DPSOH RI WKH IRUPHU� VDZ DQ LQFUHDVH LQ 7) LQ � FRXQWULHV� D PDUJLQDO
GLIIHUHQFH LQ � FRXQWULHV� DQG D GRZQWXUQ LQ � FRXQWULHV� $GGLWLRQDOO\� LW LV QRWLFHDEOH WKDW WKH
IOXFWXDWLRQV LQ 7) IRU FHUWDLQ GRPDLQV YDU\ VLJQLILFDQWO\ DPRQJ FRXQWULHV� 7ZR VXFK H[DPSOHV ZRXOG
EH 'RPDLQV � DQG �� ERWK ZLWK RQO\ WZR FRXQWULHV WKDW H[KLELWHG D PDUJLQDO GLIIHUHQFH� ,W LV ZRUWK
PHQWLRQLQJ WKDW ERWK 'RPDLQV � DQG � GHPRQVWUDWH D FRQVLGHUDEOH QXPEHU RI FRXQWULHV LQ ERWK RI WKH
WUHQGV RI HLWKHU DQ LQFUHDVH RU D GHFUHDVH LQ 7)� LQGLFDWLQJ D GLYHUJHQFH LQ SULRULWLHV DPRQJ FRXQWULHV
LQ WKHVH GRPDLQV� /DVWO\� 'RPDLQV � DQG � H[KLELW D KLJKHU UDWLR RI 7) LQFUHDVH LQ FRPSDULVRQ WR
'RPDLQ �� 7KLV DULVHV IURP WKH IDFW WKDW WHUPV OLQNHG WR WKHVH GRPDLQV H[FOXVLYHO\ HPHUJH LQ *URXS ��
$OWKRXJK WKLV GLVFRYHU\ LV QRWDEOH� LW XQGHUVFRUHV WKH QRWLRQ WKDW WHUPV UHODWHG WR WKHVH GRPDLQV KDYH
D OHVV SURPLQHQW SUHVHQFH LQ 1$3V RYHUDOO�

� RI &RXQWULHV ZLWK 7) ,QFUHDVH�'HFUHDVH� E\ 'RPDLQ

2QO\
DSSHDUV LQ
*URXS �

7) ,QFUHDVH 0DUJLQDO
'LIIHUHQFH
������

7)
'HFUHDVH

2QO\
DSSHDUV LQ
*URXS �

7) 5DWLR
*URXS �
�*URXS �

'RPDLQ � � � � � � ������

'RPDLQ � � � � � � ������
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'RPDLQ � � � � �� � ������
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'RPDLQ � � � � �� � ������
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$ VLJQLILFDQW GHJUHH RI FURVV�FRXQWU\ GLVSDULW\ ZDV REVHUYHG FRQFHUQLQJ WKH LQWHUYHQWLRQV DQG
GRPDLQV WKDW KDYH JDLQHG SURPLQHQFH FRPSDUHG WR WKH SUHYLRXV UHQGLWLRQ RI 1$3V� DFFRUGLQJ WR WKH
UDWLR RI *URXS � 7)�,') WR *URXS � 7)�,')� 'HWDLOV DUH HODERUDWHG LQ VXSSOHPHQWDU\ WDEOH ��
&RXQWULHV VXFK DV &KLQD� )LML� 6DXGL $UDELD� WKH 8. DQG WKH 86 SODFHG D ODUJHU HPSKDVLV RQ 'RPDLQ �
FRPSDUHG WR WKH SUHYLRXV UHQGLWLRQ RI WKHLU 1$3� &DPHURRQ� 0DOWD DQG 6ZHGHQ PRUH SURPLQHQWO\
IHDWXUHG WKH RSWLPLVDWLRQ RI DQLPDO IHHG SUDFWLFHV� ZKLOH $XVWUDOLD SODFHG JUHDWHU HPSKDVLV RQ
UHVWULFWLQJ WKH XVH RI DQWLPLFURELDOV DV JURZWK SURPRWHUV DQG 6RXWK .RUHD LQFUHDVHG WKHLU GLVFXVVLRQV
RQ HQKDQFLQJ WKH XVH RI GLDJQRVWLF WRROV �DOO LQWHUYHQWLRQV ZLWKLQ 'RPDLQ � ³2SWLPLVH DQWLPLFURELDO
XVH LQ KXPDQ DQG DQLPDO KHDOWK´�� $XVWULD SODFHG D PRUH SURQRXQFHG HPSKDVLV RQ LPSURYLQJ
YDFFLQDWLRQ FRYHUDJH� ZKLOH ,UHODQG IHDWXUHG WKH HQKDQFHPHQW RI ELRVHFXULW\ �ERWK LQWHUYHQWLRQV
ZLWKLQ 'RPDLQ � ³5HGXFH LQFLGHQFH RI LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3&
PHDVXUHV´�� 7DQ]DQLD DQG 6SDLQ GLVWLQJXLVKHG WKHPVHOYHV IRU WKHLU PRUH SURPLQHQW FRYHUDJH
SHUWDLQLQJ WR 'RPDLQ � ³)XQGLQJ´� FRPSDUHG WR WKH SUHYLRXV UHQGLWLRQ�

�� 'LVFXVVLRQ
:KLOH SUHYLRXV VWXGLHV KDYH DSSOLHG 1/3�JXLGHG WHFKQLTXHV WR DQDO\VH WH[W IURP $05�1$3V

V\VWHPDWLFDOO\ DQG H[DPLQH WKH *$3�$05� WKLV VWXG\ LV WKH ILUVW WR XWLOLVH WKHVH VWUDWHJLHV IRU D
FKURQRORJLFDO FRPSDULVRQ RI WZR GLIIHUHQW 1$3 YHUVLRQV� ,Q WKLV DQDO\VLV RI �� FRXQWULHV�
REVHUYDWLRQV VKRZ WKDW� RQ DYHUDJH� WKH IUHTXHQF\ RI WHUPV UHODWHG WR WKH GRPDLQ RI 5HSRUWLQJ KDV
VKRZQ WKH PRVW VXEVWDQWLDO LQFUHDVH� 6LPXOWDQHRXVO\� WHUPV DVVRFLDWHG ZLWK UHGXFLQJ WKH LQFLGHQFH RI
LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV KDYH GHPRQVWUDWHG WKH PRVW
VLJQLILFDQW LQFUHDVH� ZKHQ OLPLWLQJ WKH REVHUYDWLRQ WR GRPDLQV SHUWDLQLQJ WR LPSOHPHQWDWLRQ �'RPDLQV
� WKURXJK ��� ,Q FRQWUDVW� WKH IUHTXHQF\ RI WHUPV OLQNHG WR RSWLPLVLQJ DQWLPLFURELDO XVH LQ KXPDQ DQG
DQLPDO KHDOWK KDV H[SHULHQFHG WKH ODUJHVW GHFUHDVH� 7KLV LV IROORZHG E\ D GHFOLQH LQ WKH IUHTXHQF\ RI
WHUPV DVVRFLDWHG ZLWK LQWHUQDWLRQDO HQJDJHPHQW �ZLWKLQ 'RPDLQV � WKURXJK ��� ZKLFK UHODWH WR SROLF\
GHVLJQ� PRQLWRULQJ� DQG HYDOXDWLRQ�� 7KHVH ILQGLQJV VXJJHVW D SULRULWLVDWLRQ RI FHUWDLQ LQWHUYHQWLRQV
RYHU RWKHUV LQ $05�1$3V� $GGLWLRQDOO\� WKLV VWXG\ UHYHDOV GLYHUVH HPSKDVHV RQ VSHFLILF LQWHUYHQWLRQV
DPRQJ FRXQWULHV� LQGLFDWLQJ D GLYHUJHQFH LQ IRFXV RYHU WKH \HDUV� 9DULRXV IDFWRUV PD\ FRQWULEXWH WR WKH
GLVWLQFW SDWWHUQV LQ LQWHUYHQWLRQV HPSKDVLVHG LQ $05�1$3V DFURVV FRXQWULHV�

$ SUHYDLOLQJ WUHQG GLVFHUQHG IURP WKLV DQDO\VLV KLJKOLJKWV QRWDEOH RXWFRPHV ZLWKLQ GRPDLQV
FRQFHUQLQJ LPSOHPHQWDWLRQ SDUDPHWHUV �'RPDLQV � WKURXJK ��� 6SHFLILFDOO\� WHUPV DVVRFLDWHG ZLWK WKH
PLWLJDWLRQ RI LQIHFWLRQ WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV KDYH GHPRQVWUDWHG WKH
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PRVW VXEVWDQWLDO DYHUDJH LQFUHDVH DFURVV WKH �� FRXQWULHV LQFOXGHG LQ WKLV VWXG\� 1RWDEO\� QLQH RXW RI
WKH �� 1$3V H[KLELWHG D VXUJH RI PRUH WKDQ ��� LQ WKLV GRPDLQ� VXJJHVWLQJ D KHLJKWHQHG HPSKDVLV RQ
HOXFLGDWLQJ LQIHFWLRQ SUHYHQWLRQ DQG LWV QH[XV ZLWK $05 FRPSDUHG WR SUHFHGLQJ LWHUDWLRQV RI FRXQWU\
1$3V� 7KH FRXQWULHV WKDW VDZ DQ LQFUHDVH RI PRUH WKDQ ��� LQ WKH 7) RI WKLV 'RPDLQ ZHUH� $XVWULD
�5DWLR  �������� &KLQD �5DWLR  �������� )LML �5DWLR  �������� ,UHODQG �5DWLR  �������� -DSDQ
�5DWLR  �������� 1HWKHUODQGV �5DWLR  �������� 6ZHGHQ �5DWLR  �������� 8. �5DWLR  �������� DQG
WKH 86 �5DWLR  ��������

$GGLWLRQDOO\� GRPDLQV FRQFHUQLQJ SROLF\ IRUPXODWLRQ� PRQLWRULQJ� DQG DVVHVVPHQW �'RPDLQV
� WKURXJK ��� HYLGHQFHG D JHQHUDO HVFDODWLRQ LQ WHUP SUHYDOHQFH LQ WKH ODWHVW HGLWLRQV� 1RWHZRUWK\ LV
WKH VKDUS VXUJH LQ WHUP IUHTXHQF\ REVHUYHG LQ 'RPDLQ �� ZKLFK ZDV SUHYLRXVO\ DEVHQW LQ �� RXW RI ��
1$3V IURP WKH LQLWLDO JURXS� DQG 'RPDLQ ��� HQWLUHO\ DEVHQW LQ WKH VDPH JURXS� LQGLFDWLQJ D QRWDEOH
DXJPHQWDWLRQ LQ WHUP IUHTXHQF\ IURP JURXS � WR JURXS ��

,QWHUSUHWDWLRQ RI GDWD E\ 5HJLRQ DQG (FRQRPLF *URXS
7KLV VHFWLRQ H[SRXQGV XSRQ WKH FRXQWU\ DQG UHJLRQDO YDULDWLRQ REVHUYHG LQ WKH GDWD�
2Q DYHUDJH� 2(&' FRXQWULHV H[KLELWHG QRWDEOH LQFUHDVHV LQ 7) ZLWKLQ WKH GRPDLQ RI 2QH

+HDOWK (QJDJHPHQW �'RPDLQ �� 5DWLR  �������� )XUWKHUPRUH� ZKHQ H[DPLQLQJ 'RPDLQV � WKURXJK �
H[FOXVLYHO\� WKH\ H[SHULHQFHG WKH PRVW SURQRXQFHG ULVH LQ 7) FRQFHUQLQJ WKH UHGXFWLRQ RI LQIHFWLRQ
LQFLGHQFH WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO �,3&� PHDVXUHV
�'RPDLQ �� 5DWLR  �������� &RQYHUVHO\� LQWHUQDWLRQDO HQJDJHPHQW �5DWLR  ������� GHPRQVWUDWHG WKH
PRVW VLJQLILFDQW GHFUHDVH LQ 7)� :LWKLQ 'RPDLQV � WKURXJK �� WKH RSWLPL]DWLRQ RI DQWLPLFURELDO XVH LQ
KXPDQ DQG DQLPDO KHDOWK GLVSOD\HG WKH VWHHSHVW GHFOLQH LQ 7) �5DWLR  �������� 7KHVH ILQGLQJV
SDUDOOHOHG WKH DJJUHJDWHG UHVXOWV IRU *� FRXQWULHV� ZKLFK DOVR ZLWQHVVHG 7) LQFUHDVHV LQ 2QH +HDOWK
(QJDJHPHQW �'RPDLQ �� 5DWLR  ������� DQG WKH PLWLJDWLRQ RI LQIHFWLRQ LQFLGHQFH WKURXJK HIIHFWLYH
VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV �'RPDLQ �� 5DWLR  �������� 0RUHRYHU� *� FRXQWULHV
H[SHULHQFHG D QRWDEOH ULVH LQ 7) UHODWHG WR UHSRUWLQJ �'RPDLQ �� 5DWLR  �������� ,W LV QRWHZRUWK\ WKDW
WKH GRPDLQ RI 5HSRUWLQJ RQO\ VXUIDFHG LQ *URXS � RU WKH ODWHVW YHUVLRQV RI 1$3V IRU �� RXW RI ��
1$3V LQ WKH GDWDVHW� 7KH KHLJKWHQHG HPSKDVLV RQ LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO PHDVXUHV PD\ EH
DQWLFLSDWHG� JLYHQ WKH DGYHQW RI WKH &29,'��� SDQGHPLF� ZKLFK VZLIWO\ UHGLUHFWHG WKH IRFXV RI
KLJK�LQFRPH FRXQWULHV
 SXEOLF KHDOWK VWUDWHJLHV IURP QRQ�FRPPXQLFDEOH GLVHDVHV WRZDUG LQIHFWLRXV
GLVHDVHV RQFH DJDLQ� )XUWKHUPRUH� WKH LQFUHDVHG DWWHQWLRQ WR 2QH +HDOWK (QJDJHPHQW PD\ EH OLQNHG WR
WKH XQGHUVWDQGLQJ WKDW &29,'��� SRVVLEO\ RULJLQDWHG IURP ]RRQRWLF VRXUFHV� XQGHUVFRULQJ WKH
QHFHVVLW\ IRU FRXQWULHV WR SXUVXH SROLFLHV IRVWHULQJ FROODERUDWLRQ DFURVV KXPDQ KHDOWK� DQLPDO KHDOWK�
DQG HQYLURQPHQWDO KHDOWK VHFWRUV�

7KH FRQWUDVW EHWZHHQ 1RQ�2(&' DQG 2(&' FRXQWULHV LV HYLGHQW� SDUWLFXODUO\ LQ GRPDLQV
VXFK DV UHSRUWLQJ �'RPDLQ �� *URXS ��*URXS � 5DWLR  �������� LQWHUQDWLRQDO HQJDJHPHQW �'RPDLQ ��
5DWLR  �������� DQG WKH HQKDQFHPHQW RI DZDUHQHVV DQG FRPSUHKHQVLRQ RI $05 WKURXJK HIIHFWLYH
FRPPXQLFDWLRQ� HGXFDWLRQ� DQG WUDLQLQJ �'RPDLQ �� 5DWLR  �������� ZKLFK H[KLELWHG WKH PRVW
VLJQLILFDQW LQFUHDVHV� ,W LV LPSRUWDQW WR KLJKOLJKW WKDW WHUPV DVVRFLDWHG ZLWK UHSRUWLQJ GHPRQVWUDWH D
QRWDEO\ ORZ WHUP IUHTXHQF\ RYHUDOO� PHDQLQJ WKDW HYHQ PLQRU DOWHUDWLRQV LQ WKHLU RFFXUUHQFH FDQ
PDQLIHVW DV VXEVWDQWLDO VKLIWV LQ WHUP IUHTXHQF\� 7DNLQJ LQWR DFFRXQW WKH UHVXOWV IRU /0,&V� LW LV
QRWDEOH WKDW 'RPDLQV VXFK DV LQWHUQDWLRQDO HQJDJHPHQW �'RPDLQ �� DQG IXQGLQJ �'RPDLQ �� VDZ DQ
LQFUHDVH� DV WKLV ZDV QRW WKH FDVH IRU +,&V�

,W LV ZRUWK PHQWLRQLQJ WKDW LQ 2(&' FRXQWULHV� WKH 7) IRU LQWHUQDWLRQDO HQJDJHPHQW �'RPDLQ
�� 5DWLR  ������� H[SHULHQFHG D GHFOLQH� ZKLOH LQ 1RQ�2(&' FRXQWULHV� WKH 7) IRU WKH VDPH GRPDLQ
LQFUHDVHG� 7KLV VKLIW FRXOG EH DWWULEXWHG LQ SDUW WR WKH SRVVLELOLW\ WKDW 1RQ�2(&' FRXQWULHV UHO\ PRUH
KHDYLO\ RQ LQWHUQDWLRQDO DVVLVWDQFH WR VXVWDLQ WKHLU SXEOLF KHDOWK LQLWLDWLYHV� $GGLWLRQDOO\� SUHYLRXV
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UHVHDUFK KDV LQGLFDWHG WKDW 1$3V IURP /0,&V KDYH WHQGHG WR DOLJQ PRUH FORVHO\ ZLWK WKH FRQWHQW RI
WKH *$3� ZKLFK SODFHV VLJQLILFDQW HPSKDVLV RQ LQWHUQDWLRQDO HQJDJHPHQW� FRPSDUHG WR 1$3V IURP
KLJK�LQFRPH FRXQWULHV�

7DNLQJ LQWR DFFRXQW WKH 7)�,') UHVXOWV� WKH DQDO\VLV ODUJHO\ PLUURUHG WKH UHVXOWV IURP 7)�
FRQVLGHULQJ WKDW GRPDLQV VXFK DV 2QH +HDOWK (QJDJHPHQW �'RPDLQ �� VDZ DQ LQFUHDVH LQ �� RXW RI ��
FRXQWULHV LQFOXGHG LQ WKH FRUSXV� 0RUHRYHU� LQ � RXW RI �� FRXQWULHV LQFOXGHG LQ WKH FRUSXV� WKHUH ZDV
DQ LQFUHDVH LQ 7)�,') LQ DQ LQWHUYHQWLRQ ZLWKLQ WKH GRPDLQ RI UHGXFLQJ LQFLGHQFH RI LQIHFWLRQ WKURXJK
HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV� ZKLFK LQGLFDWHV WKDW LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO
LQFUHDVHG LQ VLJQLILFDQFH ZLWKLQ KDOI RI WKH FRXQWULHV LQFOXGHG LQ WKH VWXG\�

:KHQ H[DPLQLQJ WKH FROOHFWLYH RXWFRPHV RI 1$3V UHOHDVHG E\ $IULFDQ DQG 0LGGOH (DVWHUQ
FRXQWULHV ZLWKLQ WKH GDWDVHW� LW LV HYLGHQW WKDW FHUWDLQ GRPDLQV H[SHULHQFHG VKLIWV LQ 7)� )RU LQVWDQFH�
GRPDLQV VXFK DV )XQGLQJ �'RPDLQ �� 5DWLR  ������� DQG HQKDQFLQJ DZDUHQHVV DQG FRPSUHKHQVLRQ
RI $05 WKURXJK HIIHFWLYH FRPPXQLFDWLRQ� HGXFDWLRQ� DQG WUDLQLQJ �'RPDLQ �� 5DWLR  �������
GHPRQVWUDWHG DQ LQFUHDVH LQ 7)� &RQYHUVHO\� GRPDLQV OLNH UHGXFLQJ LQIHFWLRQ LQFLGHQFH WKURXJK
HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO PHDVXUHV �'RPDLQ �� 5DWLR  
������� DQG DGYRFDWLQJ IRU VXVWDLQDEOH LQYHVWPHQWV LQ PHGLFLQHV� GLDJQRVWLF WRROV� YDFFLQHV� DQG RWKHU
LQWHUYHQWLRQV �'RPDLQ �� 5DWLR  ������� ZLWQHVVHG D GHFUHDVH LQ 7) E\ PRUH WKDQ ��� FRPSDUHG WR
WKHLU SUHYLRXV LWHUDWLRQV�

7KH KHLJKWHQHG HPSKDVLV RQ IXQGLQJ DOLJQV ZLWK ILQGLQJV IURP SULRU VWXGLHV H[DPLQLQJ $05
SROLFLHV LQ /0,&V� SDUWLFXODUO\ LQ $IULFDQ QDWLRQV� )RU LQVWDQFH� D VWXG\ DVVHVVLQJ $05 VXUYHLOODQFH
V\VWHPV LQ $IULFD EHIRUH WKH SXEOLFDWLRQ RI WKH *$3 UHYHDOHG WKDW VXUYHLOODQFH DQG UHODWHG DFWLYLWLHV
ZHUH SUHGRPLQDQWO\ FRQGXFWHG RQ D WUDQVQDWLRQDO VFDOH� 7KLV LQYHVWLJDWLRQ LGHQWLILHG �� WUDQVQDWLRQDO
VXUYHLOODQFH V\VWHPV DFURVV WKH FRQWLQHQW� VXSSRUWHG E\ ERWK JRYHUQPHQWDO DQG LQVWLWXWLRQDO IXQGLQJ
VRXUFHV� 1RWDEOH FRQWULEXWRUV LQFOXGHG SKDUPDFHXWLFDO FRPSDQLHV OLNH 3IL]HU� *6.� 0HUFN DQG &R�
DORQJVLGH RUJDQLVDWLRQV VXFK DV WKH %LOO 	 0HOLQGD *DWHV )RXQGDWLRQ �%0*)�� WKH :RUOG +HDOWK
2UJDQL]DWLRQ� DQG WKH &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQWLRQ �&'&����

6XEVHTXHQW WR WKH LPSOHPHQWDWLRQ RI WKH *$3�$05� WKHUH KDV EHHQ D SUROLIHUDWLRQ RI QDWLRQDO
VXUYHLOODQFH QHWZRUNV� LQGLFDWLQJ D JURZLQJ UHFRJQLWLRQ DPRQJ UHJLRQDO FRXQWULHV UHJDUGLQJ WKH
VLJQLILFDQFH RI QDWLRQDO�OHYHO VXUYHLOODQFH LQ FRPEDWLQJ $05� 7KLV WUHQG VXJJHVWV DQ LQFUHDVLQJ
PRPHQWXP LQ VXUYHLOODQFH HIIRUWV� 1RQHWKHOHVV� WKH HVWDEOLVKPHQW RI D FRPSUHKHQVLYH VXUYHLOODQFH
PHFKDQLVP ZLWK DQ DGHTXDWH DUUD\ RI SDUDPHWHUV QHFHVVLWDWHV /0,&V WR HQKDQFH WKHLU GDWD FROOHFWLRQ
FDSDELOLWLHV� D WDVN UHTXLULQJ DGGLWLRQDO ILQDQFLDO UHVRXUFHV� 7KH REVHUYHG ULVH LQ 7) ZLWKLQ WKH IXQGLQJ
GRPDLQ VXJJHVWV WKDW ZKLOH WKH SXEOLFDWLRQ DQG UHYLVLRQ RI 1$3V KDYH EHHQ LQVWUXPHQWDO LQ
SLQSRLQWLQJ DUHDV QHFHVVLWDWLQJ LPSURYHPHQW� WKH\ KDYH DOVR XQGHUVFRUHG WKH GHILFLHQF\ LQ PDQ\
FRXQWULHV
 FDSDFLW\ WR DGGUHVV WKHVH UHTXLUHPHQWV�

7KH KHLJKWHQHG HPSKDVLV RQ HQKDQFLQJ DZDUHQHVV DQG XQGHUVWDQGLQJ RI $05 WKURXJK
HIIHFWLYH FRPPXQLFDWLRQ� HGXFDWLRQ� DQG WUDLQLQJ LQ WKH UHJLRQ LV FRQVLVWHQW ZLWK ILQGLQJV IURP RWKHU
VWXGLHV H[DPLQLQJ KXPDQ UHVRXUFH FDSDFLW\ GHYHORSPHQW IRU $05 FRQWURO LQ $IULFD� $OLJQHG ZLWK
JOREDO LQLWLDWLYHV VXFK DV WKH *$3 DQG WKH 8QLWHG 1DWLRQV *HQHUDO $VVHPEO\ SROLWLFDO GHFODUDWLRQ� DQG
LQ FROODERUDWLRQ ZLWK SDUWQHUV VXFK DV WKH )RRG DQG $JULFXOWXUH 2UJDQL]DWLRQ� WKH :RUOG 2UJDQLVDWLRQ
IRU $QLPDO +HDOWK� DQG RWKHUV� WKH :RUOG +HDOWK 2UJDQL]DWLRQ 5HJLRQDO 2IILFH IRU $IULFD �:+2
$)52� LQLWLDWHG D VHULHV RI DFWLYLWLHV DLPHG DW EXLOGLQJ H[SHUWLVH LQ $05�

6WDUWLQJ LQ 0D\ ����� :+2 $)52 FRPPHQFHG D SURJUDP WR GHYHORS D FDGUH RI H[SHUWV
WKURXJK $05 WUDLQLQJ�RI�WUDLQHUV ZRUNVKRSV� GHVLJQHG WR VXSSRUW WKH IRUPXODWLRQ RI 1$3V�
$GGLWLRQDOO\� :+2 $)52 KDV FRQYHQHG ZRUNVKRSV RQ $05� EULQJLQJ WRJHWKHU SROLF\PDNHUV DQG
WHFKQLFDO H[SHUWV IURP WKH KHDOWK DQG DJULFXOWXUDO VHFWRUV WR H[FKDQJH LGHDV� VKDUH H[SHULHQFHV� DQG
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GLVFXVV EHVW SUDFWLFHV UHJDUGLQJ JRYHUQDQFH� PXOWLVHFWRUDO FRRUGLQDWLRQ� PRQLWRULQJ� DQG LQWHJUDWLQJ
$05 FRQVLGHUDWLRQV LQWR SODQV DQG EXGJHWV��� 7KHVH ZRUNVKRSV KDYH VHUYHG WKH VSHFLILF REMHFWLYH RI
HYDOXDWLQJ WKH SURJUHVV PDGH E\ PHPEHU VWDWHV LQ WUDQVLWLRQLQJ IURP 1$3 GHYHORSPHQW WR
LPSOHPHQWDWLRQ�

7KH DJJUHJDWHG ILQGLQJV IURP 1$3V LVVXHG E\ 1RUWK $PHULFDQ FRXQWULHV UHYHDOHG
FRPSDUDEOH RXWFRPHV� 6SHFLILFDOO\� GRPDLQV VXFK DV 2QH +HDOWK (QJDJHPHQW �'RPDLQ �� 5DWLR  
������� DQG WKH UHGXFWLRQ RI LQIHFWLRQ LQFLGHQFH WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3&
PHDVXUHV �'RPDLQ �� 5DWLR  ������� GHPRQVWUDWHG DQ LQFUHDVH LQ IUHTXHQF\� 1RWDEO\� WKH IUHTXHQF\
DVVRFLDWHG ZLWK 2QH +HDOWK (QJDJHPHQW VXUJHG E\ RYHU ���� LQ WKH 1$3 IURP WKH 8QLWHG 6WDWHV
�'RPDLQ �� 5DWLR  ��������

&RQYHUVHO\� WKH KHLJKWHQHG HPSKDVLV RQ 2QH +HDOWK (QJDJHPHQW FRQWUDVWV ZLWK WKH IUHTXHQF\
UHVXOWV IRU RSWLPLVLQJ DQWLPLFURELDO XVH LQ KXPDQ DQG DQLPDO KHDOWK �'RPDLQ �� 5DWLR  ��������
ZKLFK H[SHULHQFHG D IUHTXHQF\ GHFUHDVH RI QHDUO\ ���� :KLOH WKH KHLJKWHQHG IRFXV RQ 2QH +HDOWK
LQLWLDWLYHV LV SURPLVLQJ� WKH UHODWLYH QHJOHFW RI DQWLPLFURELDO XVH LQ DQLPDO KHDOWK LV FRQFHUQLQJ�
SDUWLFXODUO\ UHJDUGLQJ WKH LQYROYHPHQW DQG UHJXODWLRQ RI WKH LQGXVWULDO IRRG DQLPDO SURGXFWLRQ VHFWRU�
ZKLFK IDOOV EHKLQG WKDW RI (XURSHDQ FRXQWULHV�

)RU H[DPSOH� IHGHUDO DJHQFLHV LQ WKH 8QLWHG 6WDWHV GR QRW V\VWHPDWLFDOO\ FROOHFW RU UHSRUW
IDUP�OHYHO DQWLPLFURELDO XVH GDWD QDWLRQDOO\� GHVSLWH UHFRPPHQGDWLRQV IRU VXFK GDWD FROOHFWLRQ IURP
WKH *RYHUQPHQW $FFRXQWDELOLW\ 2IILFH� 0RUHRYHU� LQGLYLGXDO SURGXFHUV VHOGRP GLVFORVH GDWD RQ WKHLU
DQWLPLFURELDO XVDJH��� ,Q FRQWUDVW� WKH (XURSHDQ 3DUOLDPHQW KDV HQDFWHG PHDVXUHV WR SURKLELW
DQWLPLFURELDO XVH IRU GLVHDVH SUHYHQWLRQ� HIIHFWLYH -DQXDU\ ��� ����� UHFRJQL]LQJ XQUHJXODWHG
DQWLPLFURELDO XVH DV D SULPDU\ GULYHU RI UHVLVWDQFH��� )XUWKHUPRUH� FHUWDLQ (8 PHPEHU VWDWHV KDYH
LPSOHPHQWHG FRPSUHKHQVLYH DQWLPLFURELDO XVH VXUYHLOODQFH V\VWHPV ZLWK UHJXODU UHSRUWLQJ� VXFK DV
'$10$3� 9(767$7� DQG 0$5$1� &RQYHUVHO\� HIIRUWV WR HVWDEOLVK D VLPLODU V\VWHP LQ WKH 8QLWHG
6WDWHV KDYH ODUJHO\ UHPDLQHG XQUHDOL]HG� SUHVHQWLQJ DQ DUHD IRU SRWHQWLDO GHYHORSPHQW�

7KH DJJUHJDWHG ILQGLQJV IURP 1$3V SXEOLVKHG E\ (DVW $VLDQ FRXQWULHV UHYHDOHG WUHQGV WKDW
GHSDUWHG VOLJKWO\ IURP RWKHU UHJLRQV� 1RWDEO\� WKHUH ZDV D QRWDEOH LQFUHDVH LQ WKH IUHTXHQF\ RI
RSWLPLVLQJ DQWLPLFURELDO XVH LQ ERWK KXPDQ DQG DQLPDO KHDOWK �'RPDLQ �� 5DWLR  �������� )ROORZLQJ
WKLV� WKHUH ZDV DQ LQFUHDVH LQ WKH IUHTXHQF\ RI PHDVXUHV DLPHG DW UHGXFLQJ LQIHFWLRQ LQFLGHQFH WKURXJK
HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV �'RPDLQ �� 5DWLR  �������� DV ZHOO DV LQ WKH GRPDLQ
RI 2QH +HDOWK HQJDJHPHQW �'RPDLQ �� 5DWLR  �������� &RQYHUVHO\� WKHUH ZDV D GHFOLQH REVHUYHG LQ
GRPDLQV VXFK DV LQWHUQDWLRQDO HQJDJHPHQW �'RPDLQ �� 5DWLR  ������� DQG IXQGLQJ �'RPDLQ �� 5DWLR
 ��������

7KH RSWLPL]DWLRQ RI DQWLPLFURELDO XVH LQ KXPDQ KHDOWK UHPDLQV D VLJQLILFDQW FRQFHUQ LQ (DVW
$VLD� 7KLV LV HYLGHQW DV SK\VLFLDQ SUHVFULSWLRQ UDWHV FRQWLQXH WR EH HOHYDWHG LQ 6RXWK .RUHD FRPSDUHG
WR WKH 2(&' DYHUDJH��� DQG DQWLPLFURELDO SXUFKDVHV ZLWKRXW SUHVFULSWLRQ SHUVLVW LQ &KLQD� &RQWUDU\ WR
RWKHU UHJLRQV� KRZHYHU� IXQGLQJ UHODWHG WR $05 LV QRW SURPLQHQWO\ IHDWXUHG LQ 1$3V IURP (DVW $VLDQ
FRXQWULHV�

0RUHRYHU� (DVW $VLDQ FRXQWULHV GLVSOD\ FRPSDUDWLYHO\ ORZHU LQYHVWPHQW LQ $05�UHODWHG
SURJUDPV IRU /0,&V� DV PDQ\ FRXQWULHV ZLWK PXOWLQDWLRQDO JOREDO KHDOWK 1*2V DUH VLWXDWHG LQ 1RUWK
$PHULFD RU (XURSH� &RQVHTXHQWO\� ERWK DV GRQRUV DQG UHFLSLHQWV� IXQGLQJ PD\ QRW EH SULRULWLVHG DV
KLJKO\ LQ (DVW $VLDQ FRXQWULHV�

�� 2(&' L/LEUDU\� �Q�G���

�� (XURSHDQ &RPPLVVLRQ� ����� 5HJXODWLRQ �(8� ������ RI WKH (XURSHDQ 3DUOLDPHQW DQG RI WKH
&RXQFLO RI �� 'HFHPEHU ���� RQ YHWHULQDU\ PHGLFLQDO SURGXFWV DQG UHSHDOLQJ 'LUHFWLYH ��������(&�

�� :DOOLQJD HW DO�� ����
�� )XOOHU HW DO�� ����

��



7KH (IIHFW RI &29,'��� RQ $05 3ROLF\
,Q JHQHUDO� DPRQJ WKH GRPDLQV DGGUHVVLQJ LQWHUYHQWLRQV DJDLQVW $05� WKHUH ZDV D QRWDEOH

ULVH LQ WKH HPSKDVLV RQ UHGXFLQJ LQIHFWLRQ LQFLGHQFH WKURXJK HIIHFWLYH VDQLWDWLRQ� K\JLHQH� DQG ,3&
PHDVXUHV �'RPDLQ �� ZLWKLQ 1$3V� )URP WKH LQLWLDO \HDUV IROORZLQJ WKH SXEOLFDWLRQ RI WKH *OREDO
$FWLRQ 3ODQ RQ $QWLPLFURELDO 5HVLVWDQFH DQG WKH VXEVHTXHQW UHOHDVH RI WKH ILUVW HGLWLRQV RI 1$3V IRU
QXPHURXV :+2 PHPEHU VWDWHV� WR WKH SHULRG VSDQQLQJ IURP ���� WR ���� ZKHQ WKH ODWHVW HGLWLRQV RI
1$3V ZHUH LVVXHG IRU VSHFLILF FRXQWULHV� WKH DGYHQW RI WKH &29,'��� SDQGHPLF QHFHVVLWDWHG
VLJQLILFDQW VKLIWV LQ SULRULWLHV FRQFHUQLQJ SXEOLF KHDOWK SROLFLHV� ERWK DW QDWLRQDO DQG JOREDO VFDOHV�

7KH SURJUHVVLRQ RI $05 ZLWKLQ D SRSXODWLRQ KLQJHV RQ WKUHH NH\ IDFWRUV� HPHUJHQFH�
WUDQVPLVVLRQ� DQG WKH EXUGHQ RI LQIHFWLRQ DW WKH SRSXODWLRQ OHYHO��� &29,'��� KDV WKH FDSDFLW\ WR
LPSDFW DOO WKHVH HOHPHQWV HLWKHU GLUHFWO\ RU LQGLUHFWO\ DV D UHVXOW RI UHVSRQVHV WR WKH SDQGHPLF� 9DULRXV
JRYHUQPHQWDO LQWHUYHQWLRQV GHSOR\HG WR FRPEDW &29,'��� KDYH HQFRPSDVVHG PHDVXUHV VXFK DV
GRPHVWLF DQG LQWHUQDWLRQDO WUDYHO UHVWULFWLRQV� FORVXUH RI VFKRROV� ZRUNSODFHV� DQG QRQHVVHQWLDO
VHUYLFHV� LPSOHPHQWDWLRQ RI SK\VLFDO GLVWDQFLQJ SURWRFROV� DQG ZLGHVSUHDG DGRSWLRQ RI PDVN�ZHDULQJ
SUDFWLFHV�

)RU H[DPSOH� $05 VLJQLILFDQWO\ LQIOXHQFHG WKH WUHDWPHQW DSSURDFK IRU &29,'��� SDWLHQWV�
3DWLHQWV GLDJQRVHG ZLWK &29,'��� PD\ XQGHUJR DQWLPLFURELDO WKHUDS\ IRU WZR SULPDU\ UHDVRQV�
)LUVWO\� V\PSWRPV RI &29,'��� FDQ PLPLF WKRVH RI EDFWHULDO SQHXPRQLD� 'LDJQRVWLF WRROV HPSOR\HG
WR GLIIHUHQWLDWH EHWZHHQ YLUDO DQG EDFWHULDO SQHXPRQLD PD\ HLWKHU EH LQHIIHFWLYH RU KDYH SURORQJHG
WXUQDURXQG WLPHV� HVSHFLDOO\ ZKHQ LPPHGLDWH WUHDWPHQW LV LPSHUDWLYH� )RU LQVWDQFH� UDSLG GLDJQRVWLF
WHVWV PHDVXULQJ &�UHDFWLYH SURWHLQ²D ELRPDUNHU W\SLFDOO\ HOHYDWHG LQ EDFWHULDO LQIHFWLRQV EXW QRW YLUDO
RQHV²PD\ H[KLELW HOHYDWHG OHYHOV LQ &29,'��� SDWLHQWV��� &RQVHTXHQWO\� PDQ\ KRVSLWDOLVHG
&29,'��� SDWLHQWV DUH SUHVFULEHG HPSLULFDO DQWLELRWLFV� RIWHQ ZLWKRXW PLFURELRORJLFDO FRQILUPDWLRQ
RI WKH GLDJQRVLV�

,Q QXPHURXV $IULFDQ FRXQWULHV� GHVSLWH :+2 UHFRPPHQGDWLRQV� K\GUR[\FKORURTXLQH�
FKORURTXLQH� DQG D]LWKURP\FLQ ZHUH EHLQJ DGYLVHG IRU XVH DV RI WKH VXPPHU RI ���� DQG PD\ FRQWLQXH
WR EH XVHG RII�ODEHO��� 6LPLODUO\� LQ ,QGLD� WKHUH DSSHDUV WR EH RQJRLQJ JXLGDQFH WR XWLOLVH
K\GUR[\FKORURTXLQH DV D SURSK\ODFWLF PHDVXUH IRU KHDOWKFDUH ZRUNHUV���

0RUHRYHU� /0,& VHWWLQJV IDFH KHLJKWHQHG YXOQHUDELOLW\ WR VXSSO\ FKDLQ FKDOOHQJHV� ZKHUH
XQGHUGHYHORSHG KHDOWK V\VWHPV DQG LQDGHTXDWH TXDOLW\ FRQWURO RI PHGLFDWLRQV SUHVHQW REVWDFOHV WR
DFFHVVLQJ DQWLPLFURELDOV��� 'LVSDULWLHV LQ WKH DYDLODELOLW\ RI YDULRXV DQWLPLFURELDOV DFURVV DOO LQFRPH
EUDFNHWV UDLVH FRQFHUQV UHJDUGLQJ WKH HPHUJHQFH RI $05 GXH WR VXERSWLPDO DQWLELRWLF XWLOLVDWLRQ�
$SSUHKHQVLRQV DOVR DULVH UHJDUGLQJ WKH RULJLQV RI DQWLPLFURELDOV DFFHVVLEOH GXULQJ FULVHV� ZLWK
IUDJPHQWHG V\VWHPV DQG GLPLQLVKHG UHJXODWRU\ RYHUVLJKW LQFUHDVLQJ WKH OLNHOLKRRG RI VXEVWDQGDUG RU
FRXQWHUIHLW PHGLFDWLRQV EHFRPLQJ SUHYDOHQW� 6XFK GUXJV PD\ QRW RQO\ EH LQDSSURSULDWH IRU WKH JLYHQ
LOOQHVV EXW PD\ DOVR SRVVHVV LQDGHTXDWH DQWLPLFURELDO FRQFHQWUDWLRQV� WKHUHE\ IRVWHULQJ UHVLVWDQFH DQG
SRVLQJ SRWHQWLDO WR[LFLW\ ULVNV WR SDWLHQWV���

)LQDOO\� ZLWKLQ /0,& FRQWH[WV� ZKHUH DQWLPLFURELDO SXUFKDVLQJ UHJXODWLRQV DUH DOUHDG\ OHVV
VWULQJHQW� WKH ILQDQFLDO UHSHUFXVVLRQV RI &29,'��� SROLFLHV PD\ HVFDODWH WKH UHOLDQFH RQ
RYHU�WKH�FRXQWHU VHUYLFHV� LQFOXGLQJ IRU XQUHJXODWHG DQWLPLFURELDOV� LQ DQ HIIRUW WR PLWLJDWH KHDOWKFDUH
H[SHQGLWXUHV� 7KLV VLWXDWLRQ KHLJKWHQV WKH ULVN RI VXERSWLPDO GUXJ GRVHV� DEEUHYLDWHG DQWLPLFURELDO

�� .HOHVLGLV DQG )DODJDV� ����
�� 3RNKDUHO HW DO�� ����
�� .QLJKW HW DO�� ����
�� $EHQD HW DO�� ����� %HOD\QHK� ����
�� 6SURVWRQ DQG $VKZRUWK� ����
�� .QLJKW HW DO�� ����

��



FRXUVHV� DQG LQFUHDVHG PRUWDOLW\� HLWKHU RI ZKLFK FRXOG SURPRWH UHVLVWDQFH� &RQYHUVHO\� WKH HFRQRPLF
DIWHUVKRFNV RI WKLV FULVLV PD\ H[DFHUEDWH H[LVWLQJ FKDOOHQJHV IRU KHDOWK V\VWHPV VWUXJJOLQJ WR HQVXUH
DGHTXDWH DQWLPLFURELDO DFFHVV��� WKHUHE\ DPSOLI\LQJ GLIILFXOWLHV LQ GHOLYHU\� 0RUHRYHU� LQGLYLGXDOV
WKUXVW LQWR GHHSHU SRYHUW\ PD\ ILQG DFFHVVLQJ PHGLFLQHV LQFUHDVLQJO\ XQDIIRUGDEOH��� SRWHQWLDOO\
OHDGLQJ WR KHLJKWHQHG PRUWDOLW\ UDWHV� $FFHVV WR PHGLFDWLRQV KDV EHHQ GHPRQVWUDWHG WR FRUUHODWH ZLWK D
JUHDWHU EXUGHQ RI SUHYHQWDEOH LQIHFWLRQV VXFK DV FRPPXQLW\�DFTXLUHG SQHXPRQLD LQ FKLOGUHQ XQGHU
ILYH��� 7KH FKDOOHQJH RI GLVWLQJXLVKLQJ EHWZHHQ &29,'��� V\PSWRPV DQG XQGHUO\LQJ EDFWHULDO
LQIHFWLRQV LV SDUWLFXODUO\ DFXWH LQ /0,&V GXH WR LQDGHTXDFLHV LQ KHDOWKFDUH VHUYLFHV���

&29,'��� SDWLHQWV KRVSLWDOLVHG LQ LQWHQVLYH FDUH XQLWV IDFH D KHLJKWHQHG VXVFHSWLELOLW\ WR
EDFWHULDO LQIHFWLRQV FRPSDUHG WR WKH JHQHUDO KRVSLWDOLVHG SRSXODWLRQ� $PRQJ &29,'��� SDWLHQWV
H[SHULHQFLQJ EDFWHULDO FR�LQIHFWLRQ� DQWLPLFURELDO UHVLVWDQFH LV SUHYDOHQW LQ DSSUR[LPDWHO\ WZR�WKLUGV
RI EDFWHULDO LQIHFWLRQV DQG DERXW RQH�WKLUG RI LVRODWHV� 7KH ILQGLQJV RI WKLV V\VWHPDWLF UHYLHZ DOLJQ
ZLWK HYLGHQFH IURP SUHYLRXV UHYLHZV� DIILUPLQJ WKDW EDFWHULDO FR�LQIHFWLRQ RFFXUUHQFH DPRQJ
&29,'��� SDWLHQWV LV ORZ� ZDUUDQWLQJ FDXWLRXV DQWLELRWLF XVH XQOHVV EDFWHULDO LQIHFWLRQ LV VWURQJO\
VXVSHFWHG� +RZHYHU� LQ ,&8�DGPLWWHG SDWLHQWV� DOWKRXJK FR�LQIHFWLRQV UHPDLQ UDUH� WKH ULVN RI
VHFRQGDU\ EDFWHULDO LQIHFWLRQV LV QRWDEO\ HOHYDWHG���

+RZHYHU� WKLV LVVXH H[WHQGV EH\RQG /0,&V� :LWK D UHGXFWLRQ LQ IDFH�WR�IDFH KHDOWKFDUH DQG D
VXUJH LQ WHOHPHGLFLQH LQ KLJK�LQFRPH FRXQWULHV� WKHUH PD\ EH LQFUHDVHG LQVWDQFHV RI DQWLELRWLF XVH LQ
SULPDU\ FDUH� 0RUHRYHU� GXH WR IHZHU RSSRUWXQLWLHV IRU PLFURELRORJLFDO VDPSOLQJ� DQWLELRWLFV PD\ EH
SUHVFULEHG PRUH OLEHUDOO\ �MXVW LQ FDVH�� (YLGHQFH IURP WKH 8. VXJJHVWV D SRWHQWLDO LQGLFDWLRQ RI WKLV
WUHQG��� 'XULQJ FULVHV VXFK DV WKH &29,'��� SDQGHPLF� ZKHQ KHDOWKFDUH VHUYLFHV DUH VWUDLQHG DQG OHVV
DFFHVVLEOH� WKH UHOLDQFH RQ DQWLELRWLFV DV D �TXLFN IL[� LV H[SHFWHG WR ULVH� PLUURULQJ SDWWHUQV REVHUYHG
LQ SDVW FRQIOLFW VFHQDULRV� $VVXPLQJ H[LVWLQJ VXSSO\ FKDLQV UHPDLQ RSHUDWLRQDO� LW LV DQWLFLSDWHG WKDW
DQWLELRWLF VDOHV ZLOO LQFUHDVH DV D PHDQV WR FLUFXPYHQW QXPHURXV GHILFLHQFLHV LQ GLVUXSWHG KHDOWK
V\VWHPV�

,Q WKLV UHJDUG� JOREDO DQWLPLFURELDO FRQVXPSWLRQ VXUJHG E\ ����� IURP ����� XQLWV SHU ����
SRSXODWLRQ LQ 0DUFK ���� WR ����� XQLWV SHU ���� SRSXODWLRQ LQ 0DUFK ���� �S������� 7DEOH ���
6SHFLILFDOO\� LQ GHYHORSHG FRXQWULHV� DQWLPLFURELDO FRQVXPSWLRQ HVFDODWHG IURP ������ XQLWV SHU ����
SRSXODWLRQ LQ 0DUFK ���� WR ������ XQLWV SHU ���� SRSXODWLRQ LQ 0DUFK ������������

,Q ERWK KRVSLWDO DQG FRPPXQLW\ VHWWLQJV� GLVUXSWLRQV FDXVHG E\ WKH &29,'��� SDQGHPLF KDYH
WULJJHUHG DOWHUDWLRQV LQ KHDOWKFDUH�VHHNLQJ EHKDYLRXU DQG DFFHVV WR WUHDWPHQW� SRWHQWLDOO\ UHVXOWLQJ LQ
FKDOOHQJHV LQ SK\VLFDOO\ DFFHVVLQJ FDUH� ,Q KLJK�LQFRPH FRXQWULHV� ZKHUH DQWLELRWLFV W\SLFDOO\ UHTXLUH
SUHVFULSWLRQV IRU DFFHVV� WKLV VKLIW FRXOG LQLWLDOO\ OHDG WR D WHPSRUDU\ GHFUHDVH LQ RYHUDOO DQWLELRWLF
XVDJH� FRQVHTXHQWO\ UHGXFLQJ WKH HPHUJHQFH RI $05 LQ WKH VKRUW WHUP�

+RZHYHU� RYHU WKH ORQJ WHUP� LQGLYLGXDOV GHOD\LQJ WUHDWPHQW PD\ H[SHULHQFH DGYHUVH
RXWFRPHV� OHDGLQJ WR KHLJKWHQHG UDWHV RI KRVSLWDOLVDWLRQ DQG QHFHVVLWDWLQJ WKH XVH RI DGGLWLRQDO RU
GLIIHUHQW DQWLELRWLFV� 1RWDEO\� LQ (QJODQG� WKHUH KDV EHHQ D VLJQLILFDQW UHGXFWLRQ²XS WR ���²LQ
$FFLGHQW DQG (PHUJHQF\ DWWHQGDQFH LQ VSHFLILF UHJLRQV ������� DFFRPSDQLHG E\ D ��� GHFUHDVH LQ
DSSRLQWPHQWV���

:KLOH JUDSSOLQJ ZLWK WKH FKDOOHQJHV SRVHG E\ 6$56�&R9��� DQ DGGLWLRQDO FRQFHUQ GXULQJ WKH
WUHDWPHQW RI &29,'��� SDWLHQWV KDV EHHQ WKH RFFXUUHQFH RI VXSHULQIHFWLRQV� )DFWRUV FRQWULEXWLQJ WR

�� $UPLWDJH DQG 1HOOXPV� ����
�� $UPLWDJH DQG 1HOOXPV� ����
�� /DQJIRUG HW DO�� ����
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VXSHULQIHFWLRQV GXULQJ &29,'��� LQFOXGH FRPSURPLVHG LPPXQH UHVSRQVHV� SURORQJHG
KRVSLWDOLVDWLRQ� LQYDVLYH PHGLFDO SURFHGXUHV� LQDSSURSULDWH DQWLELRWLF XVH RU RYHUXVH� DQG
FRUWLFRVWHURLG WKHUDS\� %DFWHULDO VXSHULQIHFWLRQV DVVRFLDWHG ZLWK &29,'��� IUHTXHQWO\ PDQLIHVW DV
KRVSLWDO�DFTXLUHG SQHXPRQLD� 7UHDWPHQW JXLGHOLQHV UHFRPPHQG WKH XVH RI EURDG�VSHFWUXP DQWLELRWLFV�
VXFK DV WKLUG�JHQHUDWLRQ FHSKDORVSRULQV �FHIWD]LGLPH DQG FHIHSLPH�� TXLQRORQHV� DQG FDUEDSHQHPV� RU
DQWLELRWLFV WDLORUHG WR WKH VSHFLILF DQWLELRJUDP UHVXOWV RI WKH FXOWXUHG RUJDQLVP� 2EVHUYLQJ WKHVH
FKDOOHQJHV� FRXQWULHV PD\ KDYH EHHQ SURPSWHG WR EROVWHU WKHLU SROLFLHV FRQFHUQLQJ LQIHFWLRQ
SUHYHQWLRQ DQG FRQWURO���

&RPPLWPHQWV LQ WKH *OREDO +HDOWK IRUD
7KH ILQGLQJV RI WKLV DQDO\VLV H[KLELW VLPLODULWLHV ZLWK RWKHU VWXGLHV H[DPLQLQJ FRPPLWPHQWV

RXWOLQHG LQ PLQLVWHULDO VWDWHPHQWV IURP PXOWLQDWLRQDO JDWKHULQJV� VXFK DV WKRVH FRQYHQHG E\ WKH :RUOG
+HDOWK 2UJDQL]DWLRQ DQG WKH *�� *LYHQ WKH *�
V KHLJKWHQHG IRFXV RQ IRUPXODWLQJ QRYHO ILQDQFLDO
LQFHQWLYHV WR H[SHGLWH WKH GHYHORSPHQW RI QHZ DQWLELRWLFV��� LW LV XQVXUSULVLQJ WKDW� RQ DYHUDJH� *�
FRXQWULHV IHDWXUHG LQ WKH GDWDVHW GLVSOD\HG WKH KLJKHVW WHUP IUHTXHQF\ IRU PDNLQJ DQ HFRQRPLF FDVH
IRU VXVWDLQDEOH LQYHVWPHQWV LQ PHGLFLQHV� GLDJQRVWLF WRROV� YDFFLQHV� DQG RWKHU LQWHUYHQWLRQV �'RPDLQ
�� DFURVV ERWK SUHYLRXV DQG PRVW UHFHQW 1$3V�

6LJQLILFDQWO\� QDWLRQV OLNH WKH 8. KDYH WDNHQ WKH OHDG LQ SLRQHHULQJ DQG LPSOHPHQWLQJ SXOO
LQFHQWLYHV� ZKLFK DUH UHLPEXUVHPHQW PHFKDQLVPV LQGHSHQGHQW RI WKH YROXPH RI PHGLFDWLRQ VROG�
6SHFLILFDOO\� WKH 8. KDV LQWURGXFHG D VXEVFULSWLRQ PRGHO IRU VHOHFW QRYHO DQWLPLFURELDOV� ZKHUHLQ
SKDUPDFHXWLFDO FRPSDQLHV DUH UHPXQHUDWHG DW D SUHGHWHUPLQHG SULFH IRU WKH XWLOLVDWLRQ RI WKHLU
WHFKQRORJ\� *LYHQ WKH VWDJQDWLRQ LQ QRYHO DQWLPLFURELDO GHYHORSPHQW ODUJHO\ DWWULEXWHG WR SURILWDELOLW\
FRQFHUQV� WKH SULRULWLVDWLRQ RI ILQDQFLDO LQFHQWLYH GHYHORSPHQW E\ KLJK�LQFRPH FRXQWULHV UHSUHVHQWV D
SURPLVLQJ GHYHORSPHQW�

/DVWO\� DOWKRXJK GRPDLQV UHODWHG WR SROLF\ IRUPXODWLRQ DQG PRQLWRULQJ DQG HYDOXDWLRQ KDYH
ZLWQHVVHG VXEVWDQWLDO LQFUHDVHV LQ WHUP IUHTXHQF\� LW LV HVVHQWLDO WR UHFRJQL]H WKDW� LQ FRPSDULVRQ WR
LQWHUYHQWLRQ�UHODWHG GRPDLQV� WKH WHUP IUHTXHQF\ RI WKHVH DUHDV LQ 1$3V LV FRQVLGHUDEO\ ORZHU�
7KHUHIRUH� PLQRU IOXFWXDWLRQV LQ WKH WHUP IUHTXHQF\ RI WKHVH GRPDLQV PD\ DSSHDU VLJQLILFDQW RQFH
DJDLQ�

/LPLWDWLRQV
7KLV VWXG\ SRVVHVVHV VHYHUDO OLPLWDWLRQV� )LUVWO\� WKH FRUSXV FRPSULVHV 1$3V IURP RQO\ ��

FRXQWULHV� SRWHQWLDOO\ OLPLWLQJ WKH JHQHUDOL]DELOLW\ RI WKH ILQGLQJV� 7KLV UHVWULFWLRQ VWHPV IURP WKH
VWXG\
V IRFXV RQ FRXQWULHV WKDW KDYH SXEOLVKHG PRUH WKDQ RQH 1$3 VLQFH WKH UHOHDVH RI WKH *$3�$05
LQ ����� $GGLWLRQDOO\� WKH VWXG\ RQO\ LQFOXGHV FRXQWULHV WKDW KDYH SXEOLFO\ VKDUHG WKHLU 1$3V RQ WKH
:+2 ZHEVLWH� SRWHQWLDOO\ H[FOXGLQJ FRXQWULHV WKDW KDYH VROHO\ SXEOLVKHG WKHLU SODQV RQ LQGLYLGXDO
JRYHUQPHQW ZHEVLWHV RU LQ LPDJH IRUPDW� UHQGHULQJ WKH WH[W XQH[WUDFWDEOH� )XWXUH UHVHDUFK FRXOG DGRSW
D VLPLODU PHWKRGRORJ\ WR DQDO\VH D EURDGHU DUUD\ RI FRXQWULHV� ZLWK SDUWLFXODU DWWHQWLRQ WR YDULDWLRQV
DFURVV HFRQRPLF DQG JHRJUDSKLF UHJLRQV DV PRUH FRXQWULHV XSGDWH WKHLU 1$3V�

6HFRQGO\� WKLV VWXG\ HPSOR\V D GLFWLRQDU\�EDVHG DSSURDFK� PDNLQJ WKH UHVXOWV VHQVLWLYH WR WKH
VHW RI WHUPV LQFOXGHG LQ WKH DQDO\VLV� :KLOH WKH WHUP GLFWLRQDU\ LV FRPSUHKHQVLYH DFURVV WKH GRPDLQV
RXWOLQHG LQ WKH *$3�$05� WKHUH LV D SRVVLELOLW\ WKDW FHUWDLQ WHUPV PD\ KDYH EHHQ RYHUORRNHG�
$GGLWLRQDOO\� WKH PHWKRGRORJ\ GRHV QRW FRQVLGHU WKH VLJQLILFDQFH RI WKH ORFDWLRQ RI WHUPV ZLWKLQ D
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��



GRFXPHQW� :KLOH WKLV VWXG\ LQWHQWLRQDOO\ H[FOXGHG UHODWLYHO\ OHVV SROLF\�UHOHYDQW VHFWLRQV RI HDFK
GRFXPHQW �H�J�� FRYHU�HQG SDJHV� DFNQRZOHGJHPHQWV�� LW GLG QRW DVVHVV WKH UHODWLYH LPSRUWDQFH RI HDFK
WHUP EDVHG RQ LWV SODFHPHQW ZLWKLQ WKH GRFXPHQW�

7KLUGO\� LW LV FUXFLDO WR UHFRJQL]H WKDW 1$3V DUH IRUZDUG�ORRNLQJ GRFXPHQWV DQG PD\ QRW IXOO\
UHIOHFW SDVW RU RQJRLQJ LQLWLDWLYHV WR DGGUHVV $05� 7KH FRQVLGHUDEOH YDULDWLRQ LQ WKH LQWHUYHQWLRQV
GLVFXVVHG LQ $05�1$3V XQGHUVFRUHV WKH QHHG IRU IXUWKHU H[DPLQDWLRQ RI WKH IDFWRUV LQIOXHQFLQJ
FRXQWULHV
 HPSKDVLV RQ VSHFLILF LQWHUYHQWLRQV� 0RUHRYHU� DGGLWLRQDO VWXGLHV DUH ZDUUDQWHG WR HYDOXDWH
ZKHWKHU WKH LQWHUYHQWLRQV KLJKOLJKWHG LQ $05�1$3V DUH HIIHFWLYHO\ DGGUHVVLQJ WKH XQGHUO\LQJ GULYHUV
RI $05 ZLWKLQ WKHLU UHVSHFWLYH VHWWLQJV�

�� &RQFOXVLRQ
,Q WKH \HDUV VXEVHTXHQW WR WKH UHOHDVH RI WKH *$3�$05 LQ ����� :+2 PHPEHU VWDWHV KDYH

XQYHLOHG 1$3V GHOLQHDWLQJ WKH FKDOOHQJHV DQG REMHFWLYHV UHJDUGLQJ $05 PLWLJDWLRQ ZLWKLQ HDFK
QDWLRQ� :LWK PRVW 1$3V VWUXFWXUHG IRU D GXUDWLRQ RI WKUHH WR ILYH \HDUV� HDUO\ DGRSWHUV RI WKHVH SODQV
KDYH LQLWLDWHG WKH UHOHDVH RI XSGDWHG YHUVLRQV�

7KXV IDU� RQO\ D OLPLWHG QXPEHU RI FURVV�FRXQWU\ ORQJLWXGLQDO VWXGLHV KDYH H[DPLQHG WKH
H[WHQW RI DOWHUDWLRQV EHWZHHQ WKH PRVW UHFHQW DQG SUHFHGLQJ HGLWLRQV RI 1$3V� 7R WKH EHVW RI WKH
DXWKRUV
 NQRZOHGJH� WKLV VWXG\ UHSUHVHQWV WKH LQDXJXUDO HQGHDYRXU WR HPSOR\ 1/3�JXLGHG
PHWKRGRORJLHV RQ WH[W H[WUDFWHG IURP $05�1$3V IURP :+2 PHPEHU VWDWHV WR DVVHVV WKH OHYHO RI
HYROXWLRQ EHWZHHQ SUHYLRXV DQG FXUUHQW LWHUDWLRQV RI WKHVH SODQV�

,Q DQ HIIRUW WR DGGUHVV WKHVH UHVHDUFK JDSV� WKH SUHVHQW VWXG\ VFUXWLQLVHG WKH WH[WXDO FRQWHQW RI
1$3V IURP �� :+2 PHPEHU VWDWHV� DOO RI ZKLFK KDG LVVXHG PRUH WKDQ RQH 1$3 DFFHVVLEOH YLD WKH
:+2 /LEUDU\ RI $05 QDWLRQDO DFWLRQ SODQV DV RI 2FWREHU ����� ,Q WRWDO� �� 1$3V �WZR IURP HDFK
FRXQWU\� DQG WKH *$3�$05 ZHUH VXEMHFWHG WR DQDO\VLV� 2YHUDOO� WKH ILQGLQJV VXJJHVW WKDW LQ WKH ODWHVW
LWHUDWLRQV RI 1$3V� FRXQWULHV KDYH KHLJKWHQHG WKHLU IRFXV RQ FXUELQJ LQIHFWLRQ UDWHV WKURXJK HIIHFWLYH
VDQLWDWLRQ� K\JLHQH� DQG ,3& PHDVXUHV� DV ZHOO DV RQ UHILQLQJ SROLF\ GHVLJQ DQG HQKDQFLQJ PRQLWRULQJ
DQG HYDOXDWLRQ IUDPHZRUNV� 0RUHRYHU� VXEVWDQWLDO LQWHU�FRXQWU\ GLVFUHSDQFLHV ZHUH REVHUYHG LQ WKH
DVVRUWPHQW RI LQWHUYHQWLRQV HPSKDVLVHG LQ WKH $05�1$3V�

7KH LQFUHDVHG HPSKDVLV RQ LQIHFWLRQ SUHYHQWLRQ DQG FRQWURO FRPHV DV H[SHFWHG� SDUWLFXODUO\ LQ
OLJKW RI WKH UHFHQW &29,'��� SDQGHPLF� ZKLFK SURPSWHG FRXQWULHV WR VZLIWO\ UHDOLJQ WKHLU SXEOLF
KHDOWK SULRULWLHV� 6LPLODUO\� WKH DPSOLILHG DWWHQWLRQ WR PRQLWRULQJ DQG HYDOXDWLRQ DQG SROLF\ GHVLJQ LV
UDWLRQDO� JLYHQ WKDW PDQ\ FRXQWULHV DUH RQ WKHLU VHFRQG LWHUDWLRQ RI $05�1$3V� QHFHVVLWDWLQJ WKH
HYDOXDWLRQ RI RXWFRPHV IURP WKH LQLWLDO SODQV DQG UHILQHPHQW RI SROLF\ VWUDWHJLHV EDVHG RQ SURJUHVV
DFKLHYHG GXULQJ WKH SUHYLRXV 1$3 SHULRG� +RZHYHU� WKHUH ZDV D GHFUHDVH LQ 7) SHUWDLQLQJ WR
LQWHUQDWLRQDO HQJDJHPHQW� VXJJHVWLQJ WKDW $05 VWUDWHJLHV KDYH VKLIWHG IURP WKH SXUVXLW RI JOREDO
FRRUGLQDWLRQ WR WKH UHLQIRUFHPHQW RI GRPHVWLF LQIHFWLRQ SUHYHQWLRQ PHDVXUHV�

0RYLQJ IRUZDUG� WKH ILQGLQJV KROG LPSOLFDWLRQV IRU 1*2V DQG LQWHUQDWLRQDO GHYHORSPHQW
DJHQFLHV HQJDJHG LQ $05 DLG SURJUDPV� DLGLQJ WKHP LQ DOLJQLQJ WKHLU HIIRUWV ZLWK LQGLYLGXDO FRXQWU\
REMHFWLYHV� $GGLWLRQDOO\� SROLF\PDNHUV SDUWLFLSDWLQJ LQ JOREDO KHDOWK IRUXPV� VXFK DV WKH :RUOG +HDOWK
$VVHPEO\ DQG PXOWL�FRXQWU\ IUDPHZRUNV OLNH WKH *��� VWDQG WR EHQHILW IURP DQ XQGHUVWDQGLQJ RI
HYROYLQJ FRXQWU\ SULRULWLHV WR IDFLOLWDWH FRQVHQVXV�EXLOGLQJ DW WKH LQWHUQDWLRQDO OHYHO� 6XEVHTXHQW
VWXGLHV FRXOG UHSOLFDWH WKH PHWKRGRORJ\ HPSOR\HG KHUHLQ ZLWK D EURDGHU DUUD\ RI FRXQWULHV DV PRUH
:+2 PHPEHU VWDWHV UHOHDVH XSGDWHG 1$3V� 0RUHRYHU� IXWXUH UHVHDUFK FRXOG HPSOR\ PRUH
VRSKLVWLFDWHG 1/3 WHFKQLTXHV WR DVVLJQ ZHLJKWV WR WHUPV LQ 1$3V� SRWHQWLDOO\ FRQVLGHULQJ IDFWRUV VXFK
DV WKHLU SODFHPHQW ZLWKLQ D GRFXPHQW RU GLVFHUQLQJ WKH SRVLWLYH RU QHJDWLYH FRQQRWDWLRQV DVVRFLDWHG
ZLWK VSHFLILF WHUPV�
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'HJHOLQJ� &� �����E�� &RPSDULQJ SXEOLF DWWLWXGHV� NQRZOHGJH� EHOLHIV DQG EHKDYLRXUV
WRZDUGV DQWLELRWLFV DQG DQWLPLFURELDO UHVLVWDQFH LQ $XVWUDOLD� 8QLWHG .LQJGRP� DQG
6ZHGHQ ������������ $ V\VWHPDWLF UHYLHZ� PHWD�DQDO\VLV� DQG FRPSDUDWLYH SROLF\
DQDO\VLV� 3/26 21(� ������ KWWSV���GRL�RUJ���������MRXUQDO�SRQH��������

��



+HLQ]HO� 0�� 	 .RHQLJ�$UFKLEXJL� 0� ������� 6RIW JRYHUQDQFH DJDLQVW VXSHUEXJV� +RZ
HIIHFWLYH LV WKH LQWHUQDWLRQDO UHJLPH RQ DQWLPLFURELDO UHVLVWDQFH" 7KH 5HYLHZ RI
,QWHUQDWLRQDO 2UJDQL]DWLRQV� KWWSV���GRL�RUJ���������V�����������������

+LOORFN� 1� 7�� 0HUOLQ� 7� /�� 7XUQLGJH� -�� 	 .DUQRQ� -� ������� 0RGHOOLQJ WKH IXWXUH FOLQLFDO
DQG HFRQRPLF EXUGHQ RI DQWLPLFURELDO UHVLVWDQFH� 7KH IHDVLELOLW\ DQG YDOXH RI PRGHOV WR
LQIRUP SROLF\� $SSOLHG +HDOWK (FRQRPLFV DQG +HDOWK 3ROLF\� ������ ���±����
KWWSV���GRL�RUJ���������V����������������[

+ROWRUI� $��3�� *LDODPD� )�� :LMD\D� .� (�� 	 .DOy� =� ������� ([WHUQDO UHIHUHQFH SULFLQJ IRU
SKDUPDFHXWLFDOV²D VXUYH\ DQG OLWHUDWXUH UHYLHZ WR GHVFULEH EHVW SUDFWLFHV IRU FRXQWULHV
ZLWK H[SDQGLQJ KHDOWKFDUH FRYHUDJH� 9DOXH LQ +HDOWK 5HJLRQDO ,VVXHV� ��� ���±����
KWWSV���GRL�RUJ���������M�YKUL������������

+RX� -�� /RQJ� ;�� :DQJ� ;�� /L� /�� 0DR� '�� /XR� <�� 	 5HQ� +� ������� *OREDO WUHQG RI
DQWLPLFURELDO UHVLVWDQFH LQ FRPPRQ EDFWHULDO SDWKRJHQV LQ UHVSRQVH WR DQWLELRWLF
FRQVXPSWLRQ� -RXUQDO RI +D]DUGRXV 0DWHULDOV� ���� �������
KWWSV���GRL�RUJ���������M�MKD]PDW������������

,VNDQGDU� .�� 0ROLQLHU� /�� +DOOLW� 6�� 6DUWHOOL� 0�� &DWHQD� )�� &RFFROLQL� )�� &UDLJ +DUGFDVWOH� 7��
5RTXHV� &�� 	 6DODPHK� 3� ������� 'ULYHUV RI DQWLELRWLF UHVLVWDQFH WUDQVPLVVLRQ LQ ORZ�
DQG PLGGOH�LQFRPH FRXQWULHV IURP D ³RQH KHDOWK´ SHUVSHFWLYH²D UHYLHZ� $QWLELRWLFV�
����� ���� KWWSV���GRL�RUJ���������DQWLELRWLFV�������

,VNDQGDU� .�� 0ROLQLHU� /�� +DOOLW� 6�� 6DUWHOOL� 0�� +DUGFDVWOH� 7� &�� +DTXH� 0�� /XJRYD� +��
'KLQJUD� 6�� 6KDUPD� 3�� ,VODP� 6�� 0RKDPPHG� ,�� 1DLQD 0RKDPHG� ,�� +DQQD� 3� $�� +DMM�
6� (�� -DPDOXGGLQ� 1� $�� 6DODPHK� 3�� 	 5RTXHV� &� ������� 6XUYHLOODQFH RI DQWLPLFURELDO
UHVLVWDQFH LQ ORZ� DQG PLGGOH�LQFRPH FRXQWULHV� $ VFDWWHUHG SLFWXUH� $QWLPLFURELDO
5HVLVWDQFH 	DPS� ,QIHFWLRQ &RQWURO� ������ KWWSV���GRL�RUJ���������V����������������Z

-DQVVHQ� -�� $IDUL�$VLHGX� 6�� 0RQQLHU� $�� $EGXODL� 0� $�� 7DZLDK� 7�� :HUWKHLP� +�� %DOWXVVHQ�
5�� 	 $VDQWH� .� 3� ������� ([SORULQJ WKH HFRQRPLF LPSDFW RI LQDSSURSULDWH DQWLELRWLF
XVH� 7KH FDVH RI 8SSHU 5HVSLUDWRU\ 7UDFW ,QIHFWLRQV LQ *KDQD� $QWLPLFURELDO 5HVLVWDQFH
	DPS� ,QIHFWLRQ &RQWURO� ������ KWWSV���GRL�RUJ���������V����������������Z

-HOHII� 0�� +DGGDG� &�� 	 .XWDOHN� 5� ������� %HWZHHQ VXSHULPSRVLWLRQ DQG ORFDO LQLWLDWLYHV�
0DNLQJ VHQVH RI µLPSOHPHQWDWLRQ JDSV¶ DV D JRYHUQDQFH SUREOHP RI DQWLPLFURELDO
UHVLVWDQFH� 660 � 4XDOLWDWLYH 5HVHDUFK LQ +HDOWK� �� �������
KWWSV���GRL�RUJ���������M�VVPTU������������

-HQVHQ� &� 6� ������� $QWLPLFURELDO UHVLVWDQFH LQ WKH 5LVN 6RFLHW\ ± D 'DQLVK VWXG\ RQ KRZ
YHWHULQDULDQV DQG KXPDQ PHGLFDO GRFWRUV FRQVWUXFW ULVN WKURXJK EODPLQJ� +HDOWK� 5LVN
	DPS� 6RFLHW\� �±��� KWWSV���GRL�RUJ������������������������������

.DUL\DZDVDP� 5� 0�� -XOLHQ� '� $�� -HOLQVNL� '� &�� /DURVH� 6� /�� 5HQQHUW�0D\� (�� &RQO\� -� 0��
'LQJOH� 7� &�� &KHQ� -� =�� 7\UUHOO� *� -�� 5RQNVOH\� 3� (�� 	 %DUNHPD� +� :� �������
$QWLPLFURELDO UHVLVWDQFH �$05� LQ &29,'��� SDWLHQWV� $ V\VWHPDWLF UHYLHZ DQG
PHWD�DQDO\VLV �1RYHPEHU ����±-XQH ������ $QWLPLFURELDO 5HVLVWDQFH 	DPS� ,QIHFWLRQ
&RQWURO� ������ KWWSV���GRL�RUJ���������V����������������]

.HOHVLGLV� 7�� 	 )DODJDV� 0� (� ������� 6XEVWDQGDUG�FRXQWHUIHLW DQWLPLFURELDO GUXJV� &OLQLFDO
0LFURELRORJ\ 5HYLHZV� ������ ���±���� KWWSV���GRL�RUJ���������FPU���������

.HQWLNHOHQLV� $�� *KDIIDU� $�� 0F.HH� 0�� 'DO =HQQDUR� /�� 	 6WXFNOHU� '� ������� *OREDO
)LQDQFLQJ IRU +HDOWK 3ROLF\ DQG 6\VWHPV 5HVHDUFK� $ UHYLHZ RI IXQGLQJ RSSRUWXQLWLHV�
+HDOWK 3ROLF\ DQG 3ODQQLQJ� ������ ���±���� KWWSV���GRL�RUJ���������KHDSRO�F]DF���

.KD]QDGDU� 2�� .KD]QDGDU� )�� 3HWURYLF� $�� .XQD� /�� /RQFDU� $�� 2PDQRYLF .RODULF� 7��
0LKDOMHYLF� 9�� 7DEOO� $� $�� 6PROLF� 5�� 	 6PROLF� 0� ������� $QWLPLFURELDO UHVLVWDQFH

��



DQG DQWLPLFURELDO VWHZDUGVKLS� %HIRUH� GXULQJ DQG DIWHU WKH &29,'��� SDQGHPLF�
0LFURELRORJ\ 5HVHDUFK� ������ ���±���� KWWSV���GRL�RUJ���������PLFURELROUHV��������

.KRXMD� 7�� 0LWVDQWLVXN� .�� 7DGURXV� 0�� 	 6XGD� .� -� �����D�� *OREDO FRQVXPSWLRQ RI
DQWLPLFURELDOV� ,PSDFW RI WKH :+2 JOREDO DFWLRQ SODQ RQ DQWLPLFURELDO UHVLVWDQFH DQG
���� FRURQDYLUXV SDQGHPLF �&29,'����� -RXUQDO RI $QWLPLFURELDO &KHPRWKHUDS\� ������
����±����� KWWSV���GRL�RUJ���������MDF�GNDF���

.KRXMD� 7�� 0LWVDQWLVXN� .�� 7DGURXV� 0�� 	 6XGD� .� -� �����E�� *OREDO FRQVXPSWLRQ RI
DQWLPLFURELDOV� ,PSDFW RI WKH :+2 JOREDO DFWLRQ SODQ RQ DQWLPLFURELDO UHVLVWDQFH DQG
���� FRURQDYLUXV SDQGHPLF �&29,'����� -RXUQDO RI $QWLPLFURELDO &KHPRWKHUDS\� ������
����±����� KWWSV���GRL�RUJ���������MDF�GNDF���

.QLJKW� *� 0�� *ORYHU� 5� (�� 0F4XDLG� &� )�� 2ODUX� ,� '�� *DOODQGDW� .�� /HFOHUF� 4� -�� )XOOHU�
1� 0�� :LOOFRFNV� 6� -�� +DVDQ� 5�� YDQ .OHHI� (�� 	 &KDQGOHU� &� ,� ������� $QWLPLFURELDO
UHVLVWDQFH DQG FRYLG���� ,QWHUVHFWLRQV DQG LPSOLFDWLRQV� H/LIH� ���
KWWSV���GRL�RUJ���������HOLIH������

/DL� &��&�� &KHQ� 6��<�� .R� :��&�� 	 +VXHK� 3��5� ������� ,QFUHDVHG DQWLPLFURELDO UHVLVWDQFH
GXULQJ WKH &29,'��� SDQGHPLF� ,QWHUQDWLRQDO -RXUQDO RI $QWLPLFURELDO $JHQWV� ������
������� KWWSV���GRL�RUJ���������M�LMDQWLPLFDJ������������

/DP� 7� 7�� 'DQJ� '� $�� 7UDQ� +� +�� 'R� '� 9�� /H� +�� 1HJLQ� -�� -DQ� 6�� 0DUNV� *� %��
1JX\HQ� 7� $�� )R[� *� -�� 	 %HDUGVOH\� -� ������� :KDW DUH WKH PRVW HIIHFWLYH
FRPPXQLW\�EDVHG DQWLPLFURELDO VWHZDUGVKLS LQWHUYHQWLRQV LQ ORZ� DQG PLGGOH�LQFRPH
FRXQWULHV" $ QDUUDWLYH UHYLHZ� -RXUQDO RI $QWLPLFURELDO &KHPRWKHUDS\� ������ ����±�����
KWWSV���GRL�RUJ���������MDF�GNDD���

/DQJIRUG� %� -�� 6R� 0�� 6LPHRQRYD� 0�� /HXQJ� 9�� /R� -�� .DQ� 7�� 5D\EDUGKDQ� 6�� 6DSLQ� 0�
(�� 0SRQSRQVXR� .�� )DUUHOO� $�� /HXQJ� (�� 6RXF\� -��3� 5�� &DVVLQL� $�� 0DF)DGGHQ� '��
'DQHPDQ� 1�� 	 %HUWDJQROLR� 6� ������� $QWLPLFURELDO UHVLVWDQFH LQ SDWLHQWV ZLWK
&29,'���� $ V\VWHPDWLF UHYLHZ DQG PHWD�DQDO\VLV� 7KH /DQFHW 0LFUREH� �����
KWWSV���GRL�RUJ���������V�������������������[

/D[PLQDUD\DQ� 5�� 0DWVRVR� 3�� 3DQW� 6�� %URZHU� &�� 5¡WWLQJHQ� -��$�� .OXJPDQ� .�� 	 'DYLHV�
6� ������� $FFHVV WR HIIHFWLYH DQWLPLFURELDOV� $ :RUOGZLGH &KDOOHQJH� 7KH /DQFHW�
����������� ���±���� KWWSV���GRL�RUJ���������V��������������������

/HRQDUG� &�� &UDEE� 1�� *ORYHU� '�� &RRSHU� 6�� %RXY\� -�� :REEH� 0�� 	 3HUNLQV� 0� �������
&DQ WKH 8. µQHWIOL[¶ SD\PHQW PRGHO ERRVW WKH DQWLEDFWHULDO SLSHOLQH" $SSOLHG +HDOWK
(FRQRPLFV DQG +HDOWK 3ROLF\� ������ ���±����
KWWSV���GRL�RUJ���������V�����������������

0DXJHUL� $�� %DUFKLWWD� 0�� 0DJQDQR 6DQ /LR� 5�� 	 $JRGL� $� ������� 6RFLRHFRQRPLF DQG
JRYHUQDQFH IDFWRUV GLVHQWDQJOH WKH UHODWLRQVKLS EHWZHHQ WHPSHUDWXUH DQG DQWLPLFURELDO
UHVLVWDQFH� $ ���\HDU HFRORJLFDO DQDO\VLV RI (XURSHDQ FRXQWULHV� $QWLELRWLFV� ������ ����
KWWSV���GRL�RUJ���������DQWLELRWLFV��������

0DXJHUL� $�� %DUFKLWWD� 0�� 3XJOLVL� )�� 	 $JRGL� $� ������� 6RFLR�HFRQRPLF� *RYHUQDQFH DQG
+HDOWK ,QGLFDWRUV 6KDSLQJ $QWLPLFURELDO 5HVLVWDQFH� $Q HFRORJLFDO DQDO\VLV RI ��
(XURSHDQ FRXQWULHV� *OREDOL]DWLRQ DQG +HDOWK� ������
KWWSV���GRL�RUJ���������V�����������������

0HQGHOVRQ� 0� ������� %6$& 9DQJXDUG 6HULHV� ,QHTXDOLW\ DQG DQWLELRWLF UHVLVWDQFH� -RXUQDO RI
$QWLPLFURELDO &KHPRWKHUDS\� ������ ���±���� KWWSV���GRL�RUJ���������MDF�GNDE���

0RQLWRULQJ DQG HYDOXDWLRQ RI WKH *OREDO $FWLRQ 3ODQ RQ $QWLPLFURELDO 5HVLVWDQFH� )UDPHZRUN
DQG UHFRPPHQGHG LQGLFDWRUV� ������� � :RUOG +HDOWK 2UJDQL]DWLRQ�

0XQN� 3�� %ULQFK� &�� 0¡OOHU� )� '�� 3HWHUVHQ� 7� 1�� +HQGULNVHQ� 5� 6�� 6H\IDUWK� $� 0��
.MHOGJDDUG� -� 6�� 6YHQGVHQ� &� $�� YDQ %XQQLN� %�� %HUJOXQG� )�� %HJR� $�� 3RZHU� 3��

��



5HHV� &�� /DPEULQLGLV� '�� 1HLOVRQ� (� +�� *LEE� .�� &RYHQWU\� .�� &ROOLJQRQ� 3�� &DVVDU�
6�� « $DUHVWUXS� )� 0� ������� *HQRPLF DQDO\VLV RI VHZDJH IURP ��� FRXQWULHV UHYHDOV
*OREDO /DQGVFDSH RI DQWLPLFURELDO UHVLVWDQFH� 1DWXUH &RPPXQLFDWLRQV� ������
KWWSV���GRL�RUJ���������V�����������������

0XQNKROP� /�� 	 5XELQ� 2� �����D�� 7KH JOREDO JRYHUQDQFH RI DQWLPLFURELDO UHVLVWDQFH� $
FURVV�FRXQWU\ VWXG\ RI DOLJQPHQW EHWZHHQ WKH JOREDO DFWLRQ SODQ DQG QDWLRQDO DFWLRQ SODQV�
*OREDOL]DWLRQ DQG +HDOWK� ������ KWWSV���GRL�RUJ���������V�����������������

0XQNKROP� /�� 	 5XELQ� 2� �����E�� 7KH JOREDO JRYHUQDQFH RI DQWLPLFURELDO UHVLVWDQFH� $
FURVV�FRXQWU\ VWXG\ RI DOLJQPHQW EHWZHHQ WKH JOREDO DFWLRQ SODQ DQG QDWLRQDO DFWLRQ SODQV�
*OREDOL]DWLRQ DQG +HDOWK� ������ KWWSV���GRL�RUJ���������V�����������������

0XUUD\� &� -�� ,NXWD� .� 6�� 6KDUDUD� )�� 6ZHWVFKLQVNL� /�� 5REOHV $JXLODU� *�� *UD\� $�� +DQ� &��
%LVLJQDQR� &�� 5DR� 3�� :RRO� (�� -RKQVRQ� 6� &�� %URZQH� $� -�� &KLSHWD� 0� *�� )HOO� )��
+DFNHWW� 6�� +DLQHV�:RRGKRXVH� *�� .DVKHI +DPDGDQL� %� +�� .XPDUDQ� (� $��
0F0DQLJDO� %�� « 1DJKDYL� 0� ������� *OREDO EXUGHQ RI EDFWHULDO DQWLPLFURELDO
UHVLVWDQFH LQ ����� $ V\VWHPDWLF DQDO\VLV� 7KH /DQFHW� ����������� ���±����
KWWSV���GRL�RUJ���������V��������������������

1D\LJD� 6�� .D\HQGHNH� 0�� 1DELU\H� &�� :LOOLV� /� '�� &KDQGOHU� &� ,�� 	 6WDHGNH� 6� *� �������
8VH RI DQWLELRWLFV WR WUHDW KXPDQV DQG DQLPDOV LQ 8JDQGD� $ FURVV�VHFWLRQDO VXUYH\ RI
KRXVHKROGV DQG IDUPHUV LQ UXUDO� XUEDQ DQG SHUL�XUEDQ VHWWLQJV� -$&�$QWLPLFURELDO
5HVLVWDQFH� ����� KWWSV���GRL�RUJ���������MDFDPU�GODD���

1D\ORU� 1� 5�� /LQHV� -�� :DDJH� -�� :LHODQG� %�� 	 .QLJKW� *� 0� ������� 4XDQWLWDWLYHO\
HYDOXDWLQJ WKH FURVV�VHFWRUDO DQG RQH KHDOWK LPSDFW RI LQWHUYHQWLRQV� $ VFRSLQJ UHYLHZ
DQG FDVH VWXG\ RI DQWLPLFURELDO UHVLVWDQFH� 2QH +HDOWK� ��� �������
KWWSV���GRL�RUJ���������M�RQHKOW������������

1MDJH� 3� 0�� YDQ %XQQLN� %�� 0XQN� 3�� 0DUTXHV� $� 5�� 	 $DUHVWUXS� )� 0� ������� $VVRFLDWLRQ
RI +HDOWK� QXWULWLRQ� DQG VRFLRHFRQRPLF YDULDEOHV ZLWK JOREDO DQWLPLFURELDO UHVLVWDQFH� $
PRGHOOLQJ VWXG\� 7KH /DQFHW 3ODQHWDU\ +HDOWK� ������
KWWSV���GRL�RUJ���������V��������������������

2(&' L/LEUDU\� �Q�G��� 6DIH SUHVFULELQJ LQ SULPDU\ FDUH� +HDOWK DW D *ODQFH ����ௗ� 2(&'
,QGLFDWRUV _ 2(&' L/LEUDU\�
KWWSV���ZZZ�RHFG�LOLEUDU\�RUJ�VLWHV��IG��D�F�HQ�LQGH[�KWPO"LWHP,G ��)FRQWHQW��)FRP
SRQHQW��)�IG��D�F�HQ

2J\X� $�� &KDQ� 2�� /LWWPDQQ� -�� 3DQJ� +� +�� /LQLQJ� ;�� /LX� 3�� 0DWVXQDJD� 1�� 2KPDJDUL� 1��
)XNXGD� .�� 	 :HUQOL� '� ������� 1DWLRQDO DFWLRQ WR FRPEDW $05� $ RQH�KHDOWK DSSURDFK
WR DVVHVV SROLF\ SULRULWLHV LQ DFWLRQ SODQV� %0- *OREDO +HDOWK� �����
KWWSV���GRL�RUJ���������EPMJK������������

2KNXVD� <�� 6XJDZDUD� 7�� .DZDQRKDUD� +�� 	 .DPHL� 0� ������� (YDOXDWLRQ RI WKH JOREDO
DFWLRQ SODQ RQ DQWLPLFURELDO UHVLVWDQFH LQ -DSDQ GXULQJ LWV ILUVW HLJKWHHQ PRQWKV� 'UXJ
'LVFRYHULHV 	DPS� 7KHUDSHXWLFV� ������ ���±���� KWWSV���GRL�RUJ���������GGW�����������

2NROLH� 2� -�� ,JZH� 8�� ,VPDLO� 6� 8�� ,JKRGDOR� 8� /�� 	 $GXNZX� (� &� ������� 6\VWHPDWLF
UHYLHZ RI VXUYHLOODQFH V\VWHPV IRU $05 LQ $IULFD� -RXUQDO RI $QWLPLFURELDO
&KHPRWKHUDS\� ������ ��±��� KWWSV���GRL�RUJ���������MDF�GNDF���

2XWWHUVRQ� .�� 	 5H[� -� +� ������� *OREDO SXOO LQFHQWLYHV IRU EHWWHU DQWLEDFWHULDOV� 7KH 8.
OHDGV WKH ZD\� $SSOLHG +HDOWK (FRQRPLFV DQG +HDOWK 3ROLF\� ������ ���±����
KWWSV���GRL�RUJ���������V����������������Z

2YHUWRQ� .�� )RUWDQp� 1�� %URRP� $�� 5D\PRQG� 6�� *UDGPDQQ� &�� 2UXEX� (� 6�� 3RGROVN\� 6�
+�� 5RJHUV 9DQ .DWZ\N� 6�� =DPDQ� 0� +�� 	 .LUFKKHOOH� &� ������� :DYHV RI DWWHQWLRQ�

��



3DWWHUQV DQG WKHPHV RI LQWHUQDWLRQDO DQWLPLFURELDO UHVLVWDQFH UHSRUWV� ����±����� %0-
*OREDO +HDOWK� ������ KWWSV���GRL�RUJ���������EPMJK������������

2YHUYLHZ UHSRUW ± PHPEHU VWDWHV¶ RQH +HDOWK 1DWLRQDO $FWLRQ 3ODQV DJDLQVW DQWLPLFURELDO
UHVLVWDQFH� 3XEOLF +HDOWK� ������ 1RYHPEHU ����
KWWSV���KHDOWK�HF�HXURSD�HX�SXEOLFDWLRQV�RYHUYLHZ�UHSRUW�PHPEHU�VWDWHV�RQH�KHDOWK�QDWLRQ
DO�DFWLRQ�SODQV�DJDLQVW�DQWLPLFURELDO�UHVLVWDQFHBHQ

3DWHO� -�� 	 6ULGKDU� '� �����D�� 7KH SDQGHPLF OHJDF\ RI DQWLPLFURELDO UHVLVWDQFH LQ WKH 86$�
7KH /DQFHW 0LFUREH� ������ KWWSV���GRL�RUJ���������V��������������������

3DWHO� -�� 	 6ULGKDU� '� �����E�� 7KH SDQGHPLF OHJDF\ RI DQWLPLFURELDO UHVLVWDQFH LQ WKH 86$�
7KH /DQFHW 0LFUREH� ������ KWWSV���GRL�RUJ���������V��������������������

3DWHO� -�� +DUDQW� $�� )HUQDQGHV� *�� 0ZDPHOR� $� -�� +HLQ� :�� 'HNNHU� '�� 	 6ULGKDU� '�
������� 0HDVXULQJ WKH JOREDO UHVSRQVH WR DQWLPLFURELDO UHVLVWDQFH� ����±��� $ V\VWHPDWLF
JRYHUQDQFH DQDO\VLV RI ��� FRXQWULHV� 7KH /DQFHW ,QIHFWLRXV 'LVHDVHV� ������ ���±����
KWWSV���GRL�RUJ���������V��������������������

3LGGRFN� /� -�� 3DFFDXG� -��3�� 2¶%ULHQ� 6�� &KLOGV� 0�� 0DOSDQL� 5�� 	 %DODVHJDUDP� 0� �������
$ QRQSURILW GUXJ GHYHORSPHQW PRGHO LV SDUW RI WKH DQWLPLFURELDO UHVLVWDQFH �$05�
VROXWLRQ� &OLQLFDO ,QIHFWLRXV 'LVHDVHV� ������� ����±�����
KWWSV���GRL�RUJ���������FLG�FLDE���

3RNKDUHO� 6�� 5DXW� 6�� 	 $GKLNDUL� %� ������� 7DFNOLQJ DQWLPLFURELDO UHVLVWDQFH LQ ORZ�LQFRPH
DQG PLGGOH�LQFRPH FRXQWULHV� %0- *OREDO +HDOWK� �����
KWWSV���GRL�RUJ���������EPMJK������������

3RXGHO� $� 1�� =KX� 6�� &RRSHU� 1�� /LWWOH� 3�� 7DUUDQW� &�� +LFNPDQ� 0�� 	 <DR� *� ������� 7KH
HFRQRPLF EXUGHQ RI DQWLELRWLF UHVLVWDQFH� $ V\VWHPDWLF UHYLHZ DQG PHWD�DQDO\VLV� 3/26
21(� ������ KWWSV���GRL�RUJ���������MRXUQDO�SRQH��������

3UHFNOHU� 9�� 	 (VStQ� -� ������� 7KH UROH RI LQGLFDWLRQ�EDVHG SULFLQJ LQ IXWXUH SULFLQJ DQG
UHLPEXUVHPHQW SROLFLHV� $ V\VWHPDWLF UHYLHZ� 9DOXH LQ +HDOWK� ������ ���±����
KWWSV���GRL�RUJ���������M�MYDO�������������

5HKPDQ� 6� �����D�� $ SDUDOOHO DQG VLOHQW HPHUJLQJ SDQGHPLF� $QWLPLFURELDO UHVLVWDQFH �$05�
DPLG FRYLG��� SDQGHPLF� -RXUQDO RI ,QIHFWLRQ DQG 3XEOLF +HDOWK� ������ ���±����
KWWSV���GRL�RUJ���������M�MLSK������������

5HKPDQ� 6� �����E�� $ SDUDOOHO DQG VLOHQW HPHUJLQJ SDQGHPLF� $QWLPLFURELDO UHVLVWDQFH �$05�
DPLG FRYLG��� SDQGHPLF� -RXUQDO RI ,QIHFWLRQ DQG 3XEOLF +HDOWK� ������ ���±����
KWWSV���GRL�RUJ���������M�MLSK������������

5HQ� 0�� 6R� $� '�� &KDQG\� 6� -�� 0SXQGX� 0�� 3HUDOWD� $� 4�� cNHUIHOGW� .�� 6M|EORP� $� .�� 	
&DUV� 2� ������� HTXLWDEOH DFFHVV WR DQWLELRWLFV� D FRUH HOHPHQW DQG VKDUHG JOREDO
UHVSRQVLELOLW\ IRU SDQGHPLF SUHSDUHGQHVV DQG UHVSRQVH� -RXUQDO RI /DZ� 0HGLFLQH 	DPS�
(WKLFV� ���6��� ��±��� KWWSV���GRL�RUJ���������MPH��������

5L]YL� 6� *�� 	 $KDPPDG� 6� =� �����D�� &RYLG��� DQG DQWLPLFURELDO UHVLVWDQFH� $ FURVV�VWXG\�
6FLHQFH RI 7KH 7RWDO (QYLURQPHQW� ���� �������
KWWSV���GRL�RUJ���������M�VFLWRWHQY������������

5L]YL� 6� *�� 	 $KDPPDG� 6� =� �����E�� &RYLG��� DQG DQWLPLFURELDO UHVLVWDQFH� $ FURVV�VWXG\�
6FLHQFH RI 7KH 7RWDO (QYLURQPHQW� ���� �������
KWWSV���GRL�RUJ���������M�VFLWRWHQY������������

5XELQ� 2� �����D�� 7KH JORFDOL]DWLRQ RI DQWLPLFURELDO VWHZDUGVKLS� *OREDOL]DWLRQ DQG +HDOWK�
������ KWWSV���GRL�RUJ���������V����������������

5XELQ� 2� �����E�� 7KH JORFDOL]DWLRQ RI DQWLPLFURELDO VWHZDUGVKLS� *OREDOL]DWLRQ DQG +HDOWK�
������ KWWSV���GRL�RUJ���������V����������������

��



6KDPDV� 1�� 6WRNOH� (�� $VKLUX�2UHGRSH� '�� 	 :HVDQJXOD� (� ������� &KDOOHQJHV RI
LPSOHPHQWLQJ DQWLPLFURELDO VWHZDUGVKLS WRROV LQ ORZ WR PLGGOH LQFRPH FRXQWULHV �OPLFV��
,QIHFWLRQ 3UHYHQWLRQ LQ 3UDFWLFH� ����� �������
KWWSV���GRL�RUJ���������M�LQISLS������������

6SURVWRQ� 1� 5�� 	 $VKZRUWK� -� -� ������� 5ROH RI &�UHDFWLYH SURWHLQ DW VLWHV RI LQIODPPDWLRQ
DQG LQIHFWLRQ� )URQWLHUV LQ ,PPXQRORJ\� �� KWWSV���GRL�RUJ���������ILPPX�����������

6SUXLMW� 3�� 	 3HWHUVHQ� $� &� ������� 0XOWLOHYHO JRYHUQDQFH RI DQWLPLFURELDO UHVLVWDQFH ULVNV� $
OLWHUDWXUH UHYLHZ� -RXUQDO RI 5LVN 5HVHDUFK� ������ ���±����
KWWSV���GRL�RUJ������������������������������

6XJLDQOL� $� .�� *LQWLQJ� )�� 3DUZDWL� ,�� GH -RQJ� 0� '�� YDQ /HWK� )�� 	 6FKXOWV]� &� �������
$QWLPLFURELDO UHVLVWDQFH DPRQJ XURSDWKRJHQV LQ WKH DVLD�SDFLILF UHJLRQ� $ V\VWHPDWLF
UHYLHZ� -$&�$QWLPLFURELDO 5HVLVWDQFH� ����� KWWSV���GRL�RUJ���������MDFDPU�GODE���

6XQ� 5�� <DR� 7�� =KRX� ;�� +DUEDUWK� 6�� 	 /LQ� /� ������� 1RQ�ELRPHGLFDO IDFWRUV DIIHFWLQJ
DQWLELRWLF XVH LQ WKH FRPPXQLW\� $ PL[HG�PHWKRGV V\VWHPDWLF UHYLHZ DQG PHWD�DQDO\VLV�
&OLQLFDO 0LFURELRORJ\ DQG ,QIHFWLRQ� ������ ���±����
KWWSV���GRL�RUJ���������M�FPL������������

7DPYDGD� -� 3�� 	 &KRZGKXU\� 5� ������� 7KH LUUDWLRQDOLW\ RI UDWLRQDOLW\ LQ 0DUNHW (FRQRPLFV�
$ SDUDGR[ RI LQFHQWLYHV SHUVSHFWLYH� %XVLQHVV 	DPS� 6RFLHW\� ������ ���±����
KWWSV���GRL�RUJ��������������������������

7DQJ� .� :�� 0LOODU� %� &�� 	 0RRUH� -� (� ������� $QWLPLFURELDO UHVLVWDQFH �$05�� %ULWLVK
-RXUQDO RI %LRPHGLFDO 6FLHQFH� ��� KWWSV���GRL�RUJ���������EMEV�����������

7HMSDU� 6�� 5RJHUV 9DQ .DWZ\N� 6�� :LOVRQ� /�� 	 +RIIPDQ� 6� -� ������� 7DNLQJ VWRFN RI JOREDO
FRPPLWPHQWV RQ DQWLPLFURELDO UHVLVWDQFH� %0- *OREDO +HDOWK� �����
KWWSV���GRL�RUJ���������EPMJK������������

7KHXUHW]EDFKHU� 8�� %DUDOGL� (�� &LDEXVFKL� )�� 	 &DOOHJDUL� 6� ������� &KDOOHQJHV DQG
VKRUWFRPLQJV RI DQWLEDFWHULDO GLVFRYHU\ SURMHFWV� &OLQLFDO 0LFURELRORJ\ DQG ,QIHFWLRQ�
������ ���±���� KWWSV���GRL�RUJ���������M�FPL������������

72:$5'6 $ 1(: 9,6,21 )25 6+$5(' 5(63216,%,/,7< ,1 3+$50$&(87,&$/
35,&,1*� &29(5$*( $1' 5(,0%856(0(17� �Q�G���

9DQ 'LMFN� &�� 9OLHJKH� (�� 	 &R[� -� $� ������� $QWLELRWLF VWHZDUGVKLS LQWHUYHQWLRQV LQ
KRVSLWDOV LQ ORZ�DQG PLGGOH�LQFRPH FRXQWULHV� $ V\VWHPDWLF UHYLHZ� %XOOHWLQ RI WKH :RUOG
+HDOWK 2UJDQL]DWLRQ� ������ ���±���� KWWSV���GRL�RUJ���������EOW����������

YDQ +HXYHO� /�� &DLQL� 6�� '�FNHUV� 0� /�� 	 3DJHW� -� ������� $VVHVVPHQW RI WKH LQFOXVLRQ RI
YDFFLQDWLRQ DV DQ LQWHUYHQWLRQ WR UHGXFH DQWLPLFURELDO UHVLVWDQFH LQ $05 1DWLRQDO $FWLRQ
3ODQV� $ JOREDO UHYLHZ� *OREDOL]DWLRQ DQG +HDOWK� ������
KWWSV���GRL�RUJ���������V�����������������

9RJHOHU� &� 6�� +RUQXQJ� -�� %DQGHORZ� 1� &�� 	 0|FN� 0� ������� $QWLPLFURELDO UHVLVWDQFH
SROLFLHV LQ (XURSHDQ FRXQWULHV ± D FRPSDUDWLYH DQDO\VLV RI SROLF\ LQWHJUDWLRQ LQ WKH
ZDWHU�IRRG�KHDOWK QH[XV� -RXUQDO RI (QYLURQPHQWDO 3ROLF\ 	DPS� 3ODQQLQJ� ������
���±���� KWWSV���GRL�RUJ����������������[�������������

:DOOLQJD� '�� 6PLW� /� $�� 'DYLV� 0� )�� &DVH\� -� $�� 	 1DFKPDQ� .� (� ������� $ UHYLHZ RI WKH
HIIHFWLYHQHVV RI FXUUHQW 86 SROLFLHV RQ DQWLPLFURELDO XVH LQ PHDW DQG SRXOWU\ SURGXFWLRQ�
&XUUHQW (QYLURQPHQWDO +HDOWK 5HSRUWV� ����� ���±����
KWWSV���GRL�RUJ���������V����������������[

:DQJ� =�� <X� 0�� 	 /LQ� /� ������� 7KH HPHUJLQJ DQWLPLFURELDO UHVLVWDQFH FULVLV GXULQJ WKH
FRYLG��� VXUJH LQ &KLQD� 7KH /DQFHW 0LFUREH� �����
KWWSV���GRL�RUJ���������V��������������������

��



:LOOHPVHQ� $�� 5HLG� 6�� 	 $VVHID� <� ������� $ UHYLHZ RI 1DWLRQDO $FWLRQ 3ODQV RQ
DQWLPLFURELDO UHVLVWDQFH� 6WUHQJWKV DQG ZHDNQHVVHV� $QWLPLFURELDO 5HVLVWDQFH 	DPS�
,QIHFWLRQ &RQWURO� ������ KWWSV���GRL�RUJ���������V����������������[

:RUOG +HDOWK 2UJDQL]DWLRQ� ������� *OREDO DFWLRQ SODQ RQ DQWLPLFURELDO UHVLVWDQFH� :RUOG
+HDOWK 2UJDQL]DWLRQ�

:RUOG +HDOWK 2UJDQL]DWLRQ� ������ 6HSWHPEHU�� &RPSUHKHQVLYH UHYLHZ RI WKH :+2 JOREDO
DFWLRQ SODQ RQ DQWLPLFURELDO UHVLVWDQFH � YROXPH �� 5HSRUW� :RUOG +HDOWK 2UJDQL]DWLRQ�
KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�P�LWHP�FRPSUHKHQVLYH�UHYLHZ�RI�WKH�ZKR�JOREDO�DFWLR
Q�SODQ�RQ�DQWLPLFURELDO�UHVLVWDQFH

:RUOG +HDOWK 2UJDQL]DWLRQ� �Q�G���:KR LPSOHPHQWDWLRQ KDQGERRN IRU QDWLRQDO DFWLRQ SODQV RQ
DQWLPLFURELDO UHVLVWDQFH� *XLGDQFH IRU WKH KXPDQ KHDOWK VHFWRU� :RUOG +HDOWK
2UJDQL]DWLRQ� KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�GHWDLO�UHGLUHFW��������������

=D\ <D� .�� :LQ� 3� 7�� %LHOLFNL� -�� /DPELULV� 0�� 	 )LQN� *� ������� $VVRFLDWLRQ EHWZHHQ
DQWLPLFURELDO VWHZDUGVKLS SURJUDPV DQG DQWLELRWLF XVH JOREDOO\� -$0$ 1HWZRUN 2SHQ�
����� KWWSV���GRL�RUJ���������MDPDQHWZRUNRSHQ�����������

g]oHOLN� (� $�� 'RXFHW� &�� .DQJ� +�� /HY\� 1�� )HOGKDXV� ,�� +DVKLJXFKL� 7� &�� /HURXJH� $�� 	
&HFFKLQL� 0� ������� $ FRPSDUDWLYH DVVHVVPHQW RI DFWLRQ SODQV RQ DQWLPLFURELDO
UHVLVWDQFH IURP 2(&' DQG *�� FRXQWULHV XVLQJ QDWXUDO ODQJXDJH SURFHVVLQJ� +HDOWK
3ROLF\� ������� ���±���� KWWSV���GRL�RUJ���������M�KHDOWKSRO������������

��
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6XSSOHPHQWDU\�7DEOH�����/LVW�RI�'RPDLQV�,QWHUYHQWLRQV

���

7HUP�'LFWLRQDU\�IRU�'RPDLQ�,QWHUYHQWLRQ

'RPDLQ���6XP��,PSURYH�$05�DZDUHQHVV�DQG�XQGHUVWDQGLQJ�WKURXJK�HIIHFWLYH�FRPPXQLFDWLRQ��HGXFDWLRQ�DQG�WUDLQLQJ�

'RPDLQ���6XP��6WUHQJWKHQ�NQRZOHGJH�DQG�HYLGHQFH�EDVH�E\�EROVWHULQJ�$05�VXUYHLOODQFH�DQG�UHVHDUFK�

7HUPV 7HUPV�DIWHU�VWHPPLQJ

,QWHUYHQWLRQ��D�6XP��(QKDQFH�$05�DZDUHQHVV�LQ�WKH
SXEOLF�

,QWHUYHQWLRQ��E�6XP��,QWHJUDWH�$05�LQ�SURIHVVLRQDO
HGXFDWLRQ�DQG�WUDLQLQJ��

,QWHUYHQWLRQ��F�6XP��,QWHJUDWH�$05�LQ�VFKRRO
HGXFDWLRQ�

,QWHUYHQWLRQ��D�6XP��(QJDJH�JOREDO�DQG�UHJLRQDO�$05
VXUYHLOODQFH�QHWZRUNV�

,QWHUYHQWLRQ��E�6XP��([SDQG�ODERUDWRU\�QHWZRUN
FDSDFLW\�

,QWHUYHQWLRQ��F�6XP��3URPRWH�QHZ�GDWD�VRXUFHV�LQ
$05�VXUYHLOODQFH��

$QWLELRWLF�DZDUHQHVV��DQWLELRWLF�DZDUHQHVV�ZHHN�
DQWLELRWLF�DQWLPLFURELDO�FDPSDLJQ��DZDUHQHVV�FDPSDLJQ�
FRPPXQLFDWLRQ��GLVVHPLQDWH�NQRZOHGJH��HGXFDWH�LQIRUP
JHQHUDO�SXEOLF��HGXFDWH�LQIRUP�SXEOLF��PDVV�PHGLD�
LPSURYH�DZDUHQHVV�DQG�XQGHUVWDQGLQJ��LPSURYH
NQRZOHGJH�DQG�XQGHUVWDQGLQJ��DPU�NQRZOHGJH��SXEOLF
DZDUHQHVV��UDLVLQJ�DZDUHQHVV��ULVN�UHJLVWUDWLRQ��ULVN
FRPPXQLFDWLRQ��VRFLDO�PHGLD

�DQWLELRWBDZDU����DQWLELRWBDZDUBFDPSDLJQ����DQWLELRWBDZDUBZHHN��
�DQWLPLFURELBDZDUBZHHN����DQWLELRWBFDPSDLJQ��
�DQWLPLFURELBFDPSDLJQ����DZDUBFDPSDLJQ����FRPPXQLF��
�GLVVHPLQBNQRZOHGJ����GLVVHPLQ����LQIRUPBJHQHUDOBSXEOLF��
�LQIRUPBSXEOLF����HGXFDWBJHQHUDOBSXEOLF����HGXFDWBSXEOLF��
�PDVVBPHGLD����LPSURYBDZDUBDQGBXQGHUVWDQG��
�LPSURYBDZDUBXQGHUVWDQG����DPUBNQRZOHGJ����SXEOLFBDZDU��
�UDLVBDZDU����ULVNBUHJLVWU����ULVNBFRPPXQLF����VRFLDOBPHGLD�

FDSDFLW\�EXLOGLQJ��FHUWLILFDWLRQ��FRQWLQXHG�HGXFDWLRQ�
FRQWLQXRXV�SURIHVVLRQDO�HGXFDWLRQ��FXUULFXOD��FXUULFXOXP�
KLJKHU�HGXFDWLRQ��XQGHUJUDGXDWH��XQLYHUVLW\��SRVWJUDGXDWH�
WUDLQLQJ

�FDSDFBEXLOG����FHUWLI����FRQWLQXBHGXF����FRQWLQXBSURIHVVLRQBHGXF��
�FXUULFXOD����FXUULFXOXP����KLJKHUBHGXF����XQGHUJUDGX����XQLYHUV��
�SRVWJUDGX����WUDLQ��

FKLOG��FXUULFXOD��FXUULFXOXP��KLJK�VFKRRO��SULPDU\�VFKRRO�
VHFRQGDU\�VFKRRO

�FKLOG����KLJKBVFKRRO����SULPDULBVFKRRO����VHFRQGDULBVFKRRO��
�FXUULFXOD����FXUULFXOXP��

FDHVDU��FGGHS��HDUVQHW��HDUV�YHW��HVDF��HVYDF�
HXURVXUYHLOODQFH��JHL��JODVV��JOREDO�VXUYHLOODQFH��UHJLRQDO
VXUYHLOODQFH

�FDHVDU����FGGHS����HDUVQHW����HDUVBQHW����HDUVBYHW����HVDF����HVYDF��
�HXURVXUYHLO����JHL����JODVV����JOREDOBVXUYHLO����UHJLRQBVXUYHLO�

DVVD\�ODERUDWRU\��ODERUDWRU\�FDSDELOLW\��ODERUDWRU\�FDSDFLW\�
ODERUDWRU\�QHWZRUN��UHIHUHQFH�ODERUDWRU\��UHIHUUDO
ODERUDWRU\

�DVVD\BODERUDWRUL����ODERUDWRULBFDSDEO����ODERUDWRULBFDSDF��
�ODERUDWRULBQHWZRUN����UHIHUHQFBODERUDWRUL����UHIHUUBODERUDWRUL�

QHZ�GDWD�VRXUFHV��PHWDJHQRPLF��PROHFXODU�WHVWLQJ�
VXVFHSWLELOLW\�WHVWLQJ��ZKROH�JHQRPH�VHTXHQFLQJ

�QHZBGDWDBVRXUF����PHWDJHQRP����PROHFXODUBWHVW����VXVFHSWBWHVW��
�ZKROHBJHQRPBVHTXHQF����JHQRPBVHTXHQF����ZKROHBJHQRP��
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7HUP�'LFWLRQDU\�IRU�'RPDLQ�,QWHUYHQWLRQ 7HUPV 7HUPV�DIWHU�VWHPPLQJ

,QWHUYHQWLRQ��G�6XP��2WKHU�WHUPV�DVVRFLDWHG�ZLWK
VWUHQJWKHQLQJ�$05�VXUYHLOODQFH�

,QWHUYHQWLRQ��D�6XP��,PSURYH�ZDWHU��K\JLHQH�
VDQLWDWLRQ��DQG�ZDVWH�PDQDJHPHQW��

,QWHUYHQWLRQ��E�6XP��,PSURYH�YDFFLQDWLRQ�FRYHUDJH�

,QWHUYHQWLRQ��F�6XP��2WKHU�WHUPV�DVVRFLDWHG�ZLWK
VWUHQJWKHQLQJ�,3&�SURJUDPV�

,QWHUYHQWLRQ��G�6XP��3URPRWH�IRRG�VDIHW\�DQG
VHFXULW\�

,QWHUYHQWLRQ��H�6XP��(QKDQFH�ELRVHFXULW\�

EHQFKPDUNLQJ��GDWD�FROOHFWLRQ��PRQLWRULQJ�IUDPHZRUN��GDWD
UHSRUWLQJ��PRQLWRU��HYDOXDWH��SRLQW�SUHYDOHQFH�VXUYH\�
UHVLVWDQFH�PRQLWRULQJ��ULVN�DQDO\VLV��ULVN�DVVHVVPHQW��ULVN
PDQDJHPHQW��VXUYHLOODQFH��VHQWLQHO�VLWH

�EHQFKPDUN����GDWDBFROOHFW����PRQLWRUBIUDPHZRUN����GDWDBUHSRUW��
�PRQLWRU����HYDOX����SRLQWBSUHYDOBVXUYH\����SRLQWBSUHYDO��
�SUHYDOBVXUYH\����UHVLVWBPRQLWRU����ULVNBDQDO\VLV����ULVNBDVVHVV��
�ULVNBPDQDJ����VXUYHLO����VHQWLQHOBVLWH�

FOHDQ�ZDWHU��GHFRORQL]DWLRQ��GHFRQWDPLQDWLRQ��KDQG
ZDVKLQJ��KD]DUG��K\JLHQH��PDQXUH��VDQLWDWLRQ��VRLO�
ZDVWHZDWHU��ZDWHU�VDIHW\��ZDWHU�TXDOLW\��ZDVWH

�FOHDQBZDWHU����GHFRORQ����GHFRQWDPLQ����KDQGBZDVK����KD]DUG��
�K\JLHQ����PDQXU����VDQLW����VRLO����ZDVWHZDW����ZDWHUBVDIHWL��
�ZDWHUBTXDOLWL����ZDVW�

LPPXQL]H��YDFFLQH �LPPXQ����YDFFLQ�

GLVHDVH�FRQWURO��LQIHFWLRQ�SUHYHQWLRQ�FRQWURO��LQIHFWLRQ
SUHYHQWLRQ�PHDVXUH��LQIHFW�SUHYHQW�SROLF\��LSF��LQIHFWLRQ
SUHYHQWLRQ�SURJUDP��LQIHFWLRQ�SUHYHQWLRQ�SURPRWLRQ�
RXWEUHDN�FRQWURO��SUHYHQWLYH�PHDVXUH��KDL��KHDOWKFDUH
DFTXLUHG�LQIHFWLRQ��KHDOWK�IDFLOLW\�DFTXLUHG�LQIHFWLRQ�
VXSHULQIHFWLRQ��FRYLG�����FRYLG��FRURQDYLUXV�GLVHDVH�
SDQGHPLF��GLIIHUHQWLDWH��YLUDO�LQIHFWLRQ��ELRFLGH�XVDJH�
SUH�FRYLG��SRVW�FRYLG��VHFRQGDU\�EDFWHULDO�LQIHFWLRQ�
QRVRFRPLDO�LQIHFWLRQ��KHDOWKFDUH�DVVRFLDWHG�LQIHFWLRQ��SXOO
IDFWRU��FRURQDYLUXV��FRURQD�YLUXV��VHFRQGDU\�LQIHFWLRQ�
FR�LQIHFWLRQ

�GLVHDVBFRQWURO����LQIHFWBSUHYHQWBFRQWURO����LQIHFWBSUHYHQW��
�SUHYHQWBFRQWURO����LQIHFWBSUHYHQWBPHDVXU����LQIHFWBSUHYHQWBSROLFL��
�LSF����LQIHFWBSUHYHQWBSURJUDP����LQIHFWBSUHYHQWBSURPRW��
�RXWEUHDNBFRQWURO����SUHYHQWBPHDVXU����KDL��
�KHDOWKFDUBDVVRFLBLQIHFW����KHDOWKBIDFLOBDFTXLUBLQIHFW����VXSHULQIHFW��
�FRYLGB������FRYLG����FRURQDYLUXVBGLVHDV����FRURQDYLUXBGLVHDV��
�SDQGHP����GLIIHUHQWL����YLUDOBLQIHFW����ELRFLGBXVDJ����SUHBFRYLG��
�SRVWBFRYLG����VHFRQGDULBEDFWHULBLQIHFW����QRVRFRPLBLQIHFW��
�KHDOWKFDUBDVVRFLBLQIHFW����SXOOBIDFWRU����FRURQDYLUX����FRURQDBYLUX��
�VHFRQGDULBLQIHFW����FRBLQIHFW�

DOLPHQWDULXV�FRPPLVVLRQ��FRGH[�DOLPHQWDULXV��IRRG
K\JLHQH��IRRG�VDIHW\��IRRG�VHFXULW\��IRRG�SURFHVVLQJ��IRRG
SURGXFWLRQ��NLWFKHQ�K\JLHQH

�DOLPHQWDULBFRPPLVV����FRGH[BDOLPHQWDUL����IRRGBK\JLHQ��
�IRRGBVDIHWL����IRRGBVHFXU����IRRGBSURFHVV����IRRGBSURGXFW��
�NLWFKHQBK\JLHQ��

ELRVHFXULW\��VWRFNEUHHGLQJ��YDFFLQH �ELRVHFXU����VWRFNEUHHG����YDFFLQ�

'RPDLQ���6XP��5HGXFH�LQFLGHQFH�RI�LQIHFWLRQ�WKURXJK�HIIHFWLYH�VDQLWDWLRQ��K\JLHQH��DQG�,3&�PHDVXUHV�

'RPDLQ���6XP��2SWLPL]H�DQWLPLFURELDO�XVH�LQ�KXPDQ�DQG�DQLPDO�KHDOWK�
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7HUP�'LFWLRQDU\�IRU�'RPDLQ�,QWHUYHQWLRQ 7HUPV 7HUPV�DIWHU�VWHPPLQJ

,QWHUYHQWLRQ��D�6XP��6WUHQJWKHQ�DQWLPLFURELDO
VWHZDUGVKLS�

,QWHUYHQWLRQ��E�6XP��/LPLW�DQWLPLFURELDO�VDOH�ZLWKRXW
SUHVFULSWLRQ��FRXQWHUIHLW�RU�VXEVWDQGDUG�DQWLPLFURELDO
VDOH��RQOLQH�DQWLELRWLF�VDOHV�

,QWHUYHQWLRQ��F�6XP��(QKDQFH�WKH�XVH�RI�GLDJQRVWLF
WRROV�

,QWHUYHQWLRQ��G�6XP��0RQLWRU�DQWLELRWLF�FRQVXPSWLRQ�

,QWHUYHQWLRQ��H�6XP��6XSSRUW�QHZ�GUXJV��PHGLFLQHV�
WHFKQRORJLHV�

,QWHUYHQWLRQ��I�6XP��5HVWULFW�WKH�XVH�RI�DQWLPLFURELDOV
DV�JURZWK�SURPRWHUV�

,QWHUYHQWLRQ��J�6XP��2SWLPL]H�DQLPDO�IHHG�SUDFWLFHV�

DFFHVV�DQWLELRWLF�DQWLPLFURELDO��DFXWH�FDUH��DQWLPLFURELDO
VWHZDUGVKLS��DVS��EURDG�QDUURZ�VSHFWUXP�DQWLELRWLFV�
FOLQLFDO�JXLGHOLQH��GLVSHQVLQJ��GRVH�RSWLPL]DWLRQ��HOGHUO\
FDUH��ILUVW�FKRLFH�DQWLELRWLF��JHQHUDO�SUDFWLWLRQHU��JS�
KRVSLWDO�FDUH��ORQJ�WHUP�FDUH��QXUVLQJ�KRPH��ROGHU�SDWLHQW�
SUHVFULELQJ��VXSSO\�FKDLQ��VXSSO\�PHFKDQLVP��SULPDU\
FDUH��SULPDU\�KHDOWK�FDUH��SKF��YHWHULQDU\�RYHUVLJKW�
FULWLFDOO\�LPSRUWDQW�DQWLPLFURELDO�DQWLELRWLF��FLD��HVVHQWLDO
PHGLFLQH�OLVW��HPO��GHOD\�SUHVFULEH��ZDLW�VHH��RII�SDWHQW�
ROGHU�DQWLELRWLF��ROGHU�DJHQW��ROGHU�FODVV��SDWLHQW�VDIHW\�
UDSLG�WUHDWPHQW��WDUJHW�PHGLFLQH��WLPHO\�WUHDWPHQW��RSWLPL]H
WUHDWPHQW�RSWLRQV��DFFUHGLWDWLRQ��TXDOLW\�DVVXUDQFH�
UHDFFUHGLWDWLRQ��TXDOLW\�RI�FDUH��SULYDWH�VHFWRU��SULYDWH
KHDOWKFDUH��SULYDWH�KRVSLWDO��SULYDWH�ODERUDWRU\��SULYDWH
SUDFWLFH�SULYDWH�YHWHULQDULDQ��SULYDWH�SK\VLFLDQ��SULYDWH
SURYLGHU

�DFFHVVBDQWLELRWL����DFFHVVBDQWLPLFUREL����DFXWBFDUH��
�DQWLPLFURELBVWHZDUGVKLS����DVS����EURDGBVSHFWUXPBDQWLELRWL��
�QDUURZBVSHFWUXPBDQWLELRWL����FOLQLFBJXLGHOLQ����GLVSHQVLQJ��
�GRVHBRSWLP����HOGHUOLBFDUH����ILUVWBFKRLFBDQWLELRWL��
�JHQHUDOBSUDFWLWLRQ����JS����KRVSLWBFDUH����ORQJBWHUPBFDUH��
�QXUVBKRPH����ROGHUBSDWLHQW����SUHVFULE����VXSSOLBFKDLQ��
�VXSSOLBPHFKDQ����SULPDULBFDUH����SULPDULBKHDOWKBFDU����SKF��
�YHWHULQDULBRYHUVLJKW����FULWLFBLPSRUWBDQWLPLFUREL��
�FULWLFBLPSRUWBDQWLELRWL����FLD����HVVHQWLBPHGLFLQBOLVW����HPO��
�GHOD\BSUHVFULE����ZDLWBVHH����RIIBSDWHQW����ROGHUBDQWLELRWL��
�ROGHUBDJHQW����ROGHUBFODVV����SDWLHQWBVDIHWL����UDSLGBWUHDWPHQW��
�WDUJHWBPHGLFLQ����WLPHBWUHDWPHQW����RSWLPBWUHDWPHQWBRSWLRQ��
�TXDOLWLBDVVXU����UHDFFUHGLW����TXDOLWLBRIBFDUH����TXDOLWLBFDUH�
�SULYDWBVHFWRU����SULYDWBKHDOWKFDU����SULYDWBKRVSLW����SULYDWBODERUDWRUL��
�SULYDWBSUDFWLF����SULYDWBYHWHULQDUL����SULYDWBSK\VLFLDQ��
�SULYDWBSURYLG��

DQWLELRWLF�GUXJ�VDOH�ZLWKRXW�SUHVFULSWLRQ��EODFN�PDUNHW�
FRXQWHUIHLW�DQWLELRWLF��IDOVLILHG�GUXJV��IDOVLILHG�SURGXFWV�
IDOVH�ODEHOOLQJ��LOOHJDO�VDOH��RQOLQH�SKDUPDF\��RQOLQH�VDOH�
VXEVWDQGDUG�DQWLELRWLF

�DQWLELRWLBVDOHBZLWKRXWBSUHVFULSW����GUXJBVDOHBZLWKRXWBSUHVFULSW��
�EODFNBPDUNHW����FRXQWHUIHLWBDQWLELRWL����IDOVLILBGUXJ����IDOVLILBSURGXFW��
�IDOVBODEHO����LOOHJBVDOH����RQOLQBSKDUPDFL����RQOLQBVDOH��
�VXEVWDQGDUGBDQWLELRWL�

GLDJQRVWLF�WRROV��HOHFWURQ�KHDOWK��HOHFWURQ�PHGLF��HOHFWURQ
SUHVFULEH��HOHFWURQ�SUHVFULSW

�GLDJQRVWBWRRO����HOHFWURQBKHDOWK����HOHFWURQBPHGLF��
�HOHFWURQBSUHVFULE����HOHFWURQBSUHVFULSW��

DXGLW��FRPSOLDQFH��GGG��GRW��GHILQHG�GDLO\�GRVHV��GD\V�RI
WKHUDS\��IHHGEDFN�PHFKDQLVP��SUHVFULEHU�IHHGEDFN�
PRQLWRU�DQWLELRWLF�FRQVXPSWLRQ�XVH��SUHVFULEHU�VXUYH\

�DXGLW����FRPSOLDQF����GGG����GRW����GHILQBGDLOLBGRVH��
�GD\BRIBWKHUDSL����IHHGEDFNBPHFKDQ����SUHVFULEBIHHGEDFN��
�PRQLWRUBDQWLELRWLBXVH����PRQLWRUBDQWLELRWLBFRQVXPSW��
�SUHVFULEBVXUYH\�

QHZ�DQWLELRWLF��QHZ�DQWLPLFURELDO��QHZ�PHGLFLQH��QHZ�GUXJ�
QHZ�WKHUDSHXWLF��QHZ�WUHDWPHQW

�QHZBDQWLELRWL����QHZBDQWLPLFUREL����QHZBPHGLFLQ����QHZBGUXJ��
�QHZBWKHUDSHXW����QHZBWUHDWPHQW��

JURZWK�SURPRWLRQ��JURZWK�HQKDQFHU��DQWLPLFURELDO�DQWLELRWLF
DV�JURZWK�SURPRWHU��DJS��DQWLPLFURELDOV�DV�JURZWK
HQKDQFHUV

�JURZWKBSURPRW����JURZWKBHQKDQF��
�DQWLPLFURELBDVBJURZWKBSURPRW����DQWLELRWLBDVBJURZWKBSURPRW��
�DJS����DQWLPLFURELBDVBJURZWKBHQKDQF��

DQLPDO�IHHG��IHHG�DGGLWLYHV��PHGLFDWHG�IHHG��PHGLFDWHG
IHHGLQJ�VWXII��UHVLGXH

�DQLPBIHHG����IHHGBDGGLW����PHGLFBIHHG����PHGLFBIHHGBVWXII��
�UHVLGX�

'RPDLQ���6XP��0DNH�DQ�HFRQRPLF�FDVH�IRU�VXVWDLQDEOH�LQYHVWPHQWV�LQ�PHGLFLQHV��GLDJQRVWLF�WRROV��YDFFLQHV�DQG�RWKHU�LQWHUYHQWLRQV�



6XSSOHPHQWDU\�7DEOH�����/LVW�RI�'RPDLQV�,QWHUYHQWLRQV

���

7HUP�'LFWLRQDU\�IRU�'RPDLQ�,QWHUYHQWLRQ 7HUPV 7HUPV�DIWHU�VWHPPLQJ

,QWHUYHQWLRQ��D�6XP��3URPRWH�5	'�IRU�$05
LQQRYDWLRQV�

,QWHUYHQWLRQ��E�6XP��([SORUH�QHZ�PDUNHW�PRGHOV�

,QWHUYHQWLRQ��F�6XP��3URPRWH�333V�

JUDQW��GHYHORSPHQW��UHVHDUFK��U	G��LQWHUGLVFLSOLQDU\
FROODERUDWLRQ��LQWHUGLVFLSOLQDU\�SODWIRUP��NQRZOHGJH�JDS�
SURGXFW�GHYHORSPHQW��DQWLPLFURELDO�SLSHOLQH��GLVFRYHU\
SLSHOLQH��HYLGHQFH�EDVH

�JUDQW����GHYHORS����UHVHDUFK����U	G����LQWHUGLVFLSOLQDULBFROODERU��
�LQWHUGLVFLSOLQDULBSODWIRUP����NQRZOHGJBJDS����SURGXFWBGHYHORS��
�DQWLPLFURELBSLSHOLQ����GLVFRYHULBSLSHOLQ����HYLGBEDVH��

EXON�GLVFRXQW��GLUHFW�SD\PHQW��ORZHU�SULFH��LQFHQWLYH
V\VWHP��PDUNHW�DSSURYDO��PDUNHW�DXWKRUL]DWLRQ��PDUNHW
IDLOXUH��PDUNHW�JDS��PDUNHW�PHFKDQLVP��PDUNHW�PRGHO�
LQFHQWLYH��SD\PHQW�V\VWHP��SD\�SOD\��SXOO�LQFHQWLYH��SXVK
LQFHQWLYH

�EXONBGLVFRXQW����GLUHFWBSD\PHQW����ORZHUBSULFH����LQFHQWBV\VWHP��
�PDUNHWBDSSURY����PDUNHWBDXWKRU����PDUNHWBIDLOXU����PDUNHWBJDS��
�PDUNHWBPHFKDQ����PDUNHWBPRGHO����LQFHQW����SD\PHQWBV\VWHP��
�SD\BSOD\����SXOOBLQFHQW����SXVKBLQFHQW�

SXEOLF�SULYDW��SXEOLF�SULYDW��SULYDW�SXEOLF��SSS �SXEOLFBSULYDW����SULYDWBSXEOLF����SSS�

DPU�JDS��JOREDO�DFWLRQ�SODQ��RLH��IDR��XQHS �DPUBJDS����JOREDOBDFWLRQBSODQ����RLH����IDR����XQHS�

RQH�KHDOWK��DQLPDO�KHDOWK��DQLPDO�KHDOWKFDUH��SODQW�KHDOWK�
FRGH[�DOLPHQWDULXV��IRRG�VDIHW\��IRRG�VHFXULW\�
HQYLURQPHQW��DJULFXOWXUH

�RQHBKHDOWK����DQLPBKHDOWK����DQLPBKHDOWKFDU����SODQWBKHDOWK��
�IRRGBVDIHWL����IRRGBVHFXU����HQYLURQ����DJULFXOWXU��

GGG��GRW��GHILQHG�GDLO\�GRVHV��GD\V�RI�WKHUDS\ �GHILQBGDLOLBGRVH����GD\BRIBWKHUDSL����GGG����GRW�

EXGJHW��IXQGLQJ��ILQDQFH��SHU�FDSLWD �EXGJHW����IXQG����ILQDQF����SHUBFDSLWD�

FRVW�HIIHFWLYH ��FRVWBHIIHFW�

'RPDLQ���6XP��,QWHUQDWLRQDO�HQJDJHPHQW�

'RPDLQ���6XP��2QH�+HDOWK�HQJDJHPHQW�

'RPDLQ���6XP��5HSRUWLQJ�

'RPDLQ���6XP��)XQGLQJ��

'RPDLQ����6XP��(IIHFWLYHQHVV��



Supplementary Table 2 

Group 1 (Set of previous NAPs)
File Name Number 

of Pages
Word count before stop 
words

Word count after stop 
words

Term Count 
(total)

Australia 1 48 11376 7048 604
Austria 1 84 20337 11915 744
Cameroon1 100 9155 5522 458
Canada 1 44 11112 7023 691
China 1 8 2850 1884 169
Fiji1 18 2943 1842 163
France 1 38 6064 3995 281
Ireland1 114 20547 12478 978
Japan 1 69 21990 14084 1447
Korea 1 36 8607 5695 506
Malta 1 43 11721 7230 542
Netherlands 1 15 6277 3591 259
Saudi 1 31 6842 4550 385
Spain 1 36 13058 7536 546
Sweden 1 24 6672 4028 227
Tanzania 1 76 6965 4508 534
UK1 43 11623 7124 647
US1 63 19207 12971 914
Average 49.44444 10963.66667 6834.666667 560.8333333
Standard Deviation 29.38231 5995.949809 3743.469309 323.7901009



Group 2 (Most Recent NAPs)
File Name Pages Word count before stop 

words
Word count after stop 
words

Term Count 
(total)

Australia 2 18 4766 2875 263
Austria 2 195 37389 22288 1721
Cameroon 2 97 15433 10240 588
Canada 2 42 11830 7662 661
China 2 9 3574 2396 26
Fiji 2 55 12676 8558 906
France 2 25 8833 5041 305
Ireland 2 122 33280 21377 1874
Japan 2 90 32098 20526 1977
Korea 2 45 12143 8128 778
Malta 2 45 13972 8556 608
Netherlands 2 18 11334 6727 344
Saudi 2 22 5630 3581 313
Spain 2 66 20542 11619 752
Sweden 2 24 7166 4343 302
Tanzania 2 140 23682 16267 1469
UK 2 98 18170 11161 1040
US 2 47 9469 6371 476
Average 64.333333 15665.94444 9873.111111 800.1666667
Standard Deviation 50.259327 10079.97762 6313.573314 591.0068428
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