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,6%,/ KDVD P XQL GHSDUN®F HQVWDOW WHP RI LOVWHUQDOJ RYHWDQFH
) RARZ LQJ DWH VKH GIDGHW LQ VKH YDURXYV LQMDWYHV DQG GHSDUN HQW

MG DQG VXSSRUMG E\ ,6%,/

$ EKLYDUGKDQ

) RXQGHU &KDUBHURQ 0 DODJILQJ 7UXWHH

( GIWVRU LQ &KLHI ,QGLDQ - RXUQDORI $ UM LFLDO, QWAQLI HQFH

,661

/| DZ >H

@ 7KH,QGLDQ/ HDWQLQJ >H ,661 @

,OFXP EHQW3 WIHVLGHQW , QGLDQ &RQI HUIHQFH RQ $ U LFLDO, QWAQR) HQFH

| DZ
%RDUG RI 7 UIXMWHHV

$ EKLYDUGKDQ 0 DQDJ LQJ 7 WXWWHH
,QGX %D® 6 WYDWDYD 7 WXWHWHH
$ QLO7 KDNXU 7 UWXWHH

7/ KH 6 HFUHVWDUDW

6XP DQ . DADQL
&KLHI 5 HVHDUFK ( [ SHUN + RQRLDU

$ NDVK 0 DQZ DQL
&KLHI ,QQRYDWRQ & RQVXADQW

. VKLWML DN

" HSXW &KLHI 2 SHWDWQJ 2 |ILFHU
&KLHI 0 DQDJ LQJ ( GLVRU

7KH ,QGLDQ / HDWQLQJ

>H ,661 @

7KH 5 HVHDUFK ' LWHFWRUDWA

$GIML6KDW D
" HSXW &KIHI 5 HWHDUWFK 2 11 LFHU

0 UWGXV$ DOY%K DWDFKDU \ D
" HSXW &KIHI ,QQRYDWRQ 2 | I LFHU

$ EKLVKHN - DLQ

&KLHI 0 DQDJLQJ ( GLVRU

,QGLDQ - RXUQDORI $ UM LFLDO
,QWHALI HQFH / DZ

>H ,661 @

$ WIND + DVDQ 5 HVHDUFK & RRUGLQDVRU ,QGLDQ 6\ WDWHI\ RQ $, /DZ
' HY 7HMQDQL 5 HVHDUFK & RRUGLQDVRU 7KH &LYLA] HG $ ,
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&KDLSHWRQ 0 DQDJLQJ 7 UX\VWHH
,QGLDQ 6 RFLHW RI $ UAI LFLDO, QWAL HQFH DQG / DZ

WLV EHFRP LQJ FGHDUHU VKDWVKH IDFHW Rl LOQVHUQDWRQDO
$, JRYHUQDQFH Z RX@ WHO RQ VHO WHI XMWRQ DQG VKH
WDQVIRLP DWRQ Rl WHIX®WRQ WFKQRM®J\ ,QGLD
VWKHWHIRWIH P XWV LQYHW DQG LQGXGH LQ P RWH
JORFDQ@] DMRQ  Z KLFK P XW LP SDUN QRW MWV LQ VKH
FXOXW Rl HQWHS HQHXU/KLS VKDWZ H DV D FLYLQ] DWRQ
KDYH DFKLHYHG FHQWUHVY DJR EXWDOR VKIRXJK QHZ HU
FRP SHWMYH DYHQXHV IRU VKH * GREDO6RXVK LQ / HI DO
3RQF\ ' HLJQ  7KRXJKW/ HDGHUKLS /HDGLQJ LQ KRZ
VR BIDG DQG KRZ VR GHWLI Q GHFIMRQ P DNLQJ VKRX@S EH
,QGLD V | DQG JRDO QRWP DWUDQVWP DQG FHUMLQQ
QRWP HGLRFUW

, DP KXP E®IG VR RIIHUDQ H[ SLHWIRQ RI JDVIAXGH VR
RXUIRWP HULQWALWQV IRWP HUHGLYRW |RWP HU UHVHDUFK HUY
DQG VKH FXUHQWWDP RI WHVHDUFKHW DQG HGLVRW/ Z KR
LOWUXP HQWDQA] H ,6$,/ DQG JDXJH LIWZ WK SRVIVIYLW DQG
LOQRYDVIRQ



7KH 6HFUHWUDW DW ,6$,/ RIIHW/ VKH GHHSHWV RI
DFNQRZ GIGJHP HQW VR VWKH IRARZ LQJ Z KRWH
FROWLEXWRQV KDG D VSHFLDO LRGH LQ VKDSLQJ VKH
VWDMFVRU. Rl VKLV LHSRUN ILRP D@ HQGV WHVHDUFK
HGLYRUDODQG HQJ DJHP HQW

5 HVHDUFK

$ VAND + DVDQ
' HY 7HMDDQL
0 DQRKDU6DP DO

( GLWRUDO

$ GDUK ' DWK
$GZ LND 71Z DU
$ NDQWK * DUJ

$ AQ YD

$ QDQ\ D 6 LYDWDYD
$ QVKIVD 6KDWP D
- DLVKUH\ D * XSV
. DNDO7DQZ DU

. HVKDY 0 LWDO

. UVKQD * RJW

0 D\ DQN 6KDWP D
5 LVKLND $ QDQG

5 LVKLND 3 DQGH\
6DP DUXK %DNDM
6LGGKL. DSRRU
6 QHKD 1 DLU
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H VXSSRUME R LQGHSHQGHQWS , DQG / DZ SXEQFDVRQV |RXQGHG

E\ $EKLYDUSKDQ Z KLFK LV 7KH ,QGLDQ / HDWQLQJ >H ,661
@ QRZ LQGH[ HG LQ + HLQ2 Q@QH DQG VKH ,QGLDQ - RXUQDORI
$ UM LFLDO, QWHARI HQFH / DZ >H ,661 @

KL &29, EHFDP H D JQREDO SDQGHP LF ZH DW ,6$,/
VXSHUYLVHG QHDUDERXW  WXGHQW Rl @Z DQG RVKHUILHGBV | LRP
YDURXV LOQWIMKVIRQV LQ ,QGLD VKIRXJK VKH ,QGLDQ 6 WDWI\ RQ $,
DQG / DZ 5HVHDUFK 3 URJWDP P H V LQWHWQVKLS |WDP HZ RWN
2 XUWIDP SXEQVKHG D VSHFLDOWHSRUNRQ VKH &2 9,"  SDQGHP LF
LQ VKH , QGLDQ FRQWA[ WDV SHURXUVKRUMMLP &2 9,"  $, 3 LRNHFW
$ EKLYDUGKDQ SXEQWKHG D VHUHV RI SDSHW RQ LQWAUQDWRQDO
DA RUVKP LF @®Z ( QUMDWYH$, VKH,QGLF DSSURDFK WR $ UAI LFLDO

, QWAQ@LJ HQFH
$ EKLYDUSKDQ IRXQGHG VKH ,QGLDQ &RQIHWHQFH RQ $ UMILFLDO
JQWHQDJ HQFH / DZ DQG HWDEQVKHG D SXEQF GLSGRP DF\

IRIKP NQRZQ DV $, * HQHWDO $WHP EQ 0 U 6DQND\ 1 RWQL
(FRQRP LF /DZV  3WDFWFH LV VKH FXUHQW 3UWHVGHQW Rl VKH
$WHP EQ
7KH 1LUMW YLUXDO HGIMIRQ Rl VKH ,QGLDQ &RQIHWHQFH RQ $ UM LFLDO
QMW@ HQFH /DZ ,QGR&RQ Z DV RU DQU HG RQ 2 FVREHU
VS HDNHW/ WHJ WMWUDVRQV  VHOIFWHG SDSHUY IRU
RXU 3 LHVHQVDWRQ 7 WDFNV J LDFHG VKH FRQIHWHQFH 7KH & RQIHUHQFH
3 IRFHHGLQJV Rl ,QGR&RQ $, * QRFDQ]DWRQ LQ /DZ ZDV
UHGHDVHG DIWHUVKH FRQI HUHQFH
2 XU WDP R FROQWIEXWQJ WHVHDUFKHU/ DQG IRWP HU LQWALRV
GHYH@RSHG VKH I LUMS$ , DQG ,QUHUQDWRQDO/ DZ + DQGERRN QDP HQ
VIKH + DQGERRN RQ $, DQG ,QWHUQDWRQDO/ DZ Z KLFK VSDQV
GL | HLHQWI LHGBV Rl SXEQF LQWHUWDWRQDO @Z ,Q HDFK RI VKH
FKDSWWW RQ VKHWH I[H@GBV WH LQWUWHFWRQDO WHMWRQVKLS
EHW HHQ VKH I LHGE DQG $, ( VKLFV KDV EHHQ GLVFXWHG Z LVK FDWH
WKXGLHV DQG  LAXWUDWRQV 0U %HQRLW 6DXYHWRFKH ) LU
&RXQWHARU ' HOHIDWRQ RI VKH ( XLRSHDQ 8 QLRQ WR ,QGLD DQG
YKXWQ ( XLRSHDQ ([ WWQDO $FVMIRQ BHWLFH WHGIDVHG VKH
+ DQGERRN RQ 0 DUFK
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 QWHLWQVK LSV

&KDUN 6VWKGHQW ,QWDNH

A5 HVHDUFK , QVWHLQVK LS V@

5 HVHDUFK  LQWHUQVKLSY  Z HUH
FDQFH@MG IRU VKH P RQVKV RI
2 FVREHU 1RYHP EHU DQG
' HFHP EHU

7KLV LV VKH LQVDNH RI WX GHQW
| RUUHVHDUFK LOWHUQVKLSV LQ VKH
ILLW  TXDUMUW RI VKH \ HDU

~QWAUQDVIRQDOS | DLLY

&RQWIXVIRQDOB RAF\
-QWATIPKDCB LRSHUW / DZ

&\ EHUBFLHQFHV

&RUSRUDVIA * RYHUQDQFH

(FRQRP LFV ' HYH®SP HOW

&KDUN 5 HVHDUFK $ UHD' LYHU/LW
A5 HVHDUFK , QWHUQVK LS V@

7KLV IVv. WKH JWDSK WHSWHWHOQWQJI Z KLIFK GUITHWHQW P DLQ WHVHDUFK
DUHDV RI WKXGHQW | RUWHVHDUFK  LOVHWWKLSV LQ VKH LWV T XDUMW RI
VKKH \ HDU Z HWH RSWG E\ VKH WXGHQWLQWWRV DQG SLRYLGHG LQ
VRP H FDVHV

7KHVH NH\ DWDV ZHW DZD\V RSWG Z IV VKH REMIFWYH VR
FHQWDQ] H LQ $, ( VKLFV LHVHDUFK



7KH VFRWHV DV P HOQWRQHG LQ GHFWHDVIQJ RUGHU LQ VKLV J LDSK
GHSIFWVKH VFRWH WDWQJHV DARWHG VR VKH LQWAWYV LQ HDFK RI VKH
DUHDV RI HYDXDVRQ LQ VKHLWUUWHVS HFWYH DWHDV



$Q 2 YHWD@( YDXDWRQ KDV EHHQ GRQH LQ &KDUN EHIRWH

IRWPP HU LOWALDV DSSWR[ ZHWH
KLIKQ SURGXFVLYH 10
UHVHDUFK

IRWPP HU LQWAUQV DSSWR[ ZHWH
SLIRGXFWYH RQ DYHWDJIH 1Q
UHVHDUFK

&KDUN ' LYHUIW LQ 5 HVHDUFK ,WXHV 2 SWHG >5 HVHDUFK
 QWHQWKLS @

,Q RWGHU VR FRQYHUN WKLV IOWR D FKDUN ZH KDYH

P HOWRQHG LQ VKLV FKDUMQ VKH FRP P RQ WIHVHDU-K DUHDV
VKH IRARZ LQJ

1 XP EHURI XQLT XH DQG XQFRP P RQ WHVHDUFK LWXHV
RSWAG

1 XP EHURI DQDQ WFDOWHVHDUFK LWXHV RSWHG
1 XP EHURI GRFWLQDOWHYLHZ V RSWHG

7KH FKDUMY GHS LFWHG LQ VKH QH[ WSDJ H
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&KDUN . LQGV RI 5HVHDUFK 3 XEQFDWRQV $ FKLHYHG E\
6%,/ LQ VKH\ HDU

7KLV J WDSK FRQVIW RI VKH SHUFHQVDJ H RI LHVHDUFK LHIDVHG
SXEQFDWRQV SXEQVKHG XQGHU,6%,/ V5HVHDUFK 7HDP : H
GR QRWLQFOXGH VKH IRARZ LQJ SXEQFDWRQV LQ VKLV FK DUN

%R V

3XEQFDWRQV E\ ,QGIDQ -RXWDO RI  $UMLFLDO
, QW@ HQFH /DZ DQG 7KH ,QGLDQ / HDWLQJ H[ FHSWIRU
7HWIP RQLDOY DQG , QWHUYLHZ V
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6DQND\ 1 RVDQL

3 LHLGHQW
$, * HQHLDO
$WHP EQ

% 5& -* & $ &

,QGR&RQ DOR NQRZ Q DV VKH
,QGIDQ &RQIHWHQFH RQ $ UM LFLDO
, QVWHADI HQFH | DZ Z DV
FRQGXFWG IWRP 2 FWREHU VR
2 FVREHU VKWRXJK YLUAXDO
P HDQV

7KH FRQIHWHQFH KDG D WILSDUMM
IRLP DW

7KH 7WDFN 3 LHVHQVDVIRQV

$, * HQHWDO$ WHP EQ

5 HVHDUFK 3 DQHW

$EKLYDUGKDQ  + & 6DQGHHS %K DJ DW
3 LHVLGHQW 9 LFH 3 LHVLGHQW

$, * HQHWDO
$WHP EQ
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6 XVKDQVWK 6DP XGLDM® &\ EHU/ DZ ([ SHUNO RGHWDVRU

3WRI &KUWRSK /XWH ' LWHFVRU RI VKH ,QWIWW IRU ( VKLFV LQ
$ UM LFLDO, QWH@LI HQFH 6 SHDNHU

/ XQD GH / DQJH 3DUMHUDQG ' DVD 3 IRWHFWRQ 2 ILFHUDW. $50 /HJ DO
&RQVXQODQW 6SHDNHU

8 GRP R $ Q@ &KLHI ( [ HFXWYH 2 [ILFHU * GREDO/ DZ $ WHP EQ

%RJ GDQ * W RWHVFX $, 3MWRLP 0 DQDJHU &RP ELQHG ,QWAARJ HQFH

6 «<EDWIHQ /DIWDQFH &WRZ Q &RXQVHO 3WRWHFXVRU IRU VKH 3 XEQF
3 LRVHFXVIRQ 6 HUYLFH Rl &DQDGD 6 SHDNHU
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$, * HOHWDO$ WHP EQ@ WA HWIRQ
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0 UGXVEDO %KDWDFKDU\ D DGV

WH FRXWH Rl  RXU SRQ@F\

SRGFDW/$, 1 RZ : H FRQGXFWAG
HSLVRGHV VLQFH 2 FVREHU

DQG LQYLWAG D WDQJH RI H[ SHUV

DFDGHP LFV DQG DXVKRUWVHV LQ $,

( VKLFV / DZ DQG 3 RQF\

H LQWHWYLHZ HG P DQ\ LQFXXGLQJ QRQ H[ KDXWLYHQ
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0 U %HQRLW 6DXYHWRFKH ) LUMW &RXQVHARU ' HGWDWRQ RI VKH
( XLIRSHDQ 8QLRQ VR ,QGLD DQG %KXWDQ ( XWRSHDQ ([ WHLQDO
$ FIRQ 6HWYLFH WHGHDVHG VWKH + DQGERRN RQ 0 DUFK ou
6DOMD\ 1 RWDQL ( FRQRP LF /DZV 3WDFWFH 0 U -DWHG - DVNRW
-DWNRW DZ JWDFHG VKH RFFDMIRQ VIKLRXJ K VKHLU S UHVHQFH
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7KH ,QGLDQ / HDWLQJ >H ,661 @ DQ LQGHSHQGHQWS , ( VKLFV
/DZ 3RQF\ 0 DJD]LQH VXSSRUMG E\ VKH RW DQL] DWRQ WHFHLYHG LW H
661 DQG LV QRZ LQGH[HG E\ +HLQ2 Q@QH : H SXEQWHG LWXHV RI
VKH P DJ D] LOH XQGHUVKH | LUM&KLHI 0 DQDJLQJ ( GLVRU 6DWP DG $ KP DG
DQG VKH LQFXP EHQW&KLHI 0 DODJLQJ ( GLVRU . VKIMMM1 DIN 7KH VRIW
FRSLHV DUH DYDLIDE O DW LVDLOLQ GHDUQLQJ

LWXX FRP  LQGLDQVRFLHW DL

8 QGHUVKH GIDGHUKLS Rl $ GIML6KDWP D RQH RI

VIKH 0 DQDJ LQJ ( GLVRW 7,/ LQYLVHWV WXGHQW RI

@Z VR SDUNFLSDW LQ HGLYRUDOLOWHUQVKLSV UXQ
E\ ,6$,/ VR VXSSRUMWKH HGLYRUDOFDXVH R

7KH ,QGLDQ / HDUQLQJ]

0 UGXVEDOYKDWDFKDU \ D D 0 DQDJ LQJ ( GLVRU
WDLQV VK H LOVHWDV VR GIDUR WNLAY VXFK DV
SRGFDWMOQWUYLHZ V' T XHWIRQ SUHS DIDWRQV
DQG RVKHUNRX UQDQWIF SDFWFHV LQ VKH

WHD® RI $, /DZ 3RQF\
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,QGLDQ - RXUQDORI $ UM LFLDO , QWAGR] HQFH
/DZ >H ,661 @ DQ LOGHS HQGHQW
SWP LHU NRXWDORQ $, DQG /DZ Z KLFK LV
VXSSRUMG E\ VKH RW DQL DWRQ WHFHLYHG
W 661 LQ 8 QGHU VKH DE®G
GIDGHUKLS Rl $EKLKHN -DLQ  VKH
LOFXP EHQW &KLHI 0 DQDJLQJ ( GLVRU ,-$,/
KDV SXEQWKHG LW ILWW DWXHV 7KH VRIW
FRSLHV DWH DYDLDEG! DW LVDLOLQ NRXUQDO
LWXX FRP  LQGLDQVRFLHW DL
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7KLV LHVHDWFK SWRJWDP P H E\ ,6$,/ HP SKDW] HV UHVHDWFK LQUADVEYHV LQ
VKH WHD® V Rl JHQHUF SXEQF GJDO SRQF\ ILHGEV EDVHG RQ $, ( VKLFV
7KH NH\ DWHDV Z KHWH VKH WHVHDUFK VWHDP KDV EHHQ HQJ DJ HG LQFH

DUH

e $, ( GXFDURQ

e $, DQG / HI DO3 HUWRQKRRG RI $,

e ([ SMLODEM 2 P QLSRWHQWDQG 5 HVSRQVIE®H $ ,

e $,' LISQRP DF\

e ,QVHWQDWRQDOS$ , * RYHUQDQFH

e $, DQG ( FR®RJ\

e $, DQG 0 XOUDWLDQVP

e $,DQGVKH/DZ RI &UP HV

$ WND + DVDQ LV VKH FXUHQWS5 HVHDUFK & RRUGLQDVRU IRU VKH 5 HVHDUFK
3WRIWP P H

H SXEQWKHG VRP H WJQULFDQW WHSRUN DQG GLVFXWIRQ SDSHUW/
WHIGIFVIQJ XSRQ VKH LP SRUDQWFRQVRXU/ Rl $, /DZ DQG 3RQF\ ,Q GXH
FRADERWDVRQ IRU VKH ,QGLDQ &RQIHWHQFH RQ $ UM LFLDO , QWHGR] HQFH

/| DZ Z HHQGRWHG VKH SXEQFDWRQ RI VRP H QRVDE ®H GLVFXWIRQ SDSHU/
IRUVKH &RQIHWHQFH 3 LIRFHHGLQJV $, * GRFDQ] DWRQ LQ / DZ



$, DQG VKH/ DZ RI &UP HV

,Q VKH GLVFXWIRQ SDSHURQ $, DQG &UP LQDO/ DZ > @ VKH IRARZ LQJ Z DV
WHFRP P HQGHG

7KH FUHDWRQ RI D WL GLYLVLIRQDO SIRNHFWWHDP Rl UHVHDUEKHUW/ [RU
SXWIQJ $, LOVR LRXQGV Z VK VKH MOWIFH W WHP Rl ,QGLD 7KH VKUHH
GLYIMIRQV P XWVFRP SUVH RI

D) LAHW ( QJLQHHW DQG MZ\HW Z KR DWH DWLIQHG VR GHWIQ

FUHDW DQG P SWRYH VKH 5 HVHUYRLI $ ,E DQG GHFLGH VKH XVH Rl

VSHFLULF SWHFHGHQW QHZ V DP HQGP HQW WDVXWHV LQ VKH GRP DLQ
Rl $, ( VKLFV LHVS HFVLYHQ

3WRILHYY &UP LORARILWY @Z \ HW/ SV FKRARJ LMWV DQG HQJ LOHHW/
GHGLFDWAG VR VKH FUHDWRQ RI D 3 WRILAQJ $,E 3\ FKRQRI LWV Z LAD
FROWDQV® HYDXXDW VKH SWRILHUW/ VR WGXFH ELDV UWWNV

FUP LQRGRJ LWV DQG @Z \ HW/ Z LD LHVHDUFK QHZ HU P HVKRGV DQG

GHYH@RSP HQW LQ VKKH ILHGE RI VRFLDOSRILAQJ DQG HQJ LQHHU/ Z LaD
EH WLHVSRQVLE®H | RUVKH VA WHP B/ FUHDWRQ DQG LP SLRYHP HQW

-XU /DZ\HW FUP LQR®RJLWY DQG HQJLQHHW VDWHG Z VWK VKH

FUHDWRQ DQG XSGDWQJ RI VKH 3 GYLVRU $,E /DZ\HW Z LA EH
FRQFHWQHG Z VK VKH HVKLFV SDUN Z KL FUP LOR®RJLWY DQG

HQJ LQHHUW VK DAFRQWOQXH VR GRRN | RUE LDVHV

' HYH@RSP HQWDQG LP S®P HOVDWRQ RI 5 HVHUYRLU$ ,ELQ VKH NKGLFLDO
VWWHP  7KH RENHFWRI VKLV $, Z RXGB EH VR SIRYLGH VKH MKGJH Z LVK
WHAHYDQWFDVH @Z V. @MZ V SRYIVIRQV LQFLGHQW REVHUYDWRQV | LRP
W H[ VHQWLYH | HHG Z KLFK VKRX@ EH FROQWDQV® XSGDWG $ GGLWRQDO
5HFRP P HQOGDWRQV DWH DYDUDE® LQ VKH QH[W SDIJH $a VKH
WHFRP P HQGDWRQV KHWHLQ DWH VXEMHFW VR VKH FDSDELOW DQG
FUIHGLELOW RI VKH 0/ LQIWDDWUXFWIH LQYROYHG Z KLFK RI FRXUWH
VKRX@5 EH VXENMHFWWR YHWIQJ DQG HIILFDF\ DQDQ WLV

> @$ UM LFLDO , QWAQR] HQFH DQG - XGLFLDO & RQVIGHWDWRQV / HIDODQG $ GP LQMADWYH 8 QGHUBLQQLQIV LQ ,QGLD
0 UGXV®DOY%K DWIDFK DU \ D 3XEQVKHG LQ $ UM LFLDO, QMHARI HQFH  3RQF\ LQ ,QGLD 9RXP H



' HYHQRSP HQWRI [BLRILAQJ $,EIRUFUP LQDOSLRILAQJ 7KH RENHFWRI

VKLV $, WWHP FRX@ EH VR SIRFHW FUP LQDOSLRILDQJ EDVHG RQ LW
XQGHUAMDQGLQJ RI VKH SUQFISGIV Rl FUP LQDO SWRILAQJ IDFW
VXURXQGLQJ VKH FDVH DQG HYLGHQFH IRXQG 7KH $, FDQ EH
HTXLSSHG Z MK VRP H DFFHW VR VKH JHRJ WDSKLFDO GRFDWRQ Rl VKH
DFFXVHG DQG VKHLU NLQ IRU VKH GHWFWRQ Rl GHYLDQWRU GHQQT X HQW
HQYLLRQP HQW VXENHFW VR WDLQLQJ DQG VKH FDSDELQWHV RI LW 0O /

W WHP

' HYHQRSP HQWRI D5 GYLVRU. $,E 7KH REMHFWRI VKH $, W WHP FRX@5
EH VR IRWPP X@W DGYLVHP HQW IRU VKH MGJHV E\ DWHWIQJ VKH
GHGXFWRQV P DGH E\ B WRILAQJ $,E DQG LQIRWP DWRQ SLRYLGHG E\

5 HVHUYRLUS ,E

$ S5HYLHZ %RDUG VKRX@ EH IRWP HG VR GRRN LQVR DSSHDY P DGH
DJ DLOQWWKH GHFLMIRQV RI D MGJH U VIKH GHFLMIRQ Z DV FRQWDU. VR ViKH
DGYLFH IRWLP X@MWIG E\ VKH $, 7KH MKGJH Z RX@5 EH QDE® VR VXEP LW
D LHSRUNDV VR VKHLU DFVWRQV DQG LI XQVDVM DFVRU  DQ LQYHWI DVRQ
Z RX@ EH MXQFKHG 7KH SHURQ DSSHD@QJ P D\ EH DZ DUGHG
FRQI LGHQWDQAW DQG SIRVFVIRQ LP P XQLWHV

&RP SDQIHV FDQ EH FRQWDFWAG VR SLWRYIGH $, VXSSRUN VR @MZ

HQIRWFHP HQW GHSDUM HQW 7KLV FDQ LQFOXGH GLILVDO | RUIHQWFV

ED@WIF WHSRUN JXQWKRW GHWFWRQ WHSRUN REMIFW DQG |DFLDO
WHFRIQIMRQ ' 1$ DODAOWYV WHSRUN HVE 7KLV Z LG DWIVWWVKH $,V LQ
VKH MKGLFLDU DQG DOR 3 WRILAQJ $,ELQ FRP SLAQJ FUP LQDOS LRI LV

$, DQG 3 LLYDF\
,Q D WFHQW GLVFXWIRQ SDSHU SWHSDWHG > @ WKH |IRGRZ LQJ
WHFRP P HQGDWIRQV Z HWH VXEP LWHG VR XV
7KH GDVD SUQFLSDOVKD@EH JWQWAG DEVROXW RZ QHUKLS RYHU D@D
FDWAJ RUHV Rl KLV RUKHU S HWRQDOGDVD
( QIRWFLQJ VKH GDVD SUQFLSCGH GDVD ILGXFLDU WHDWRQVKLS RYHU GDVD
SWRFHWRW

> @0 DFKLQH ®iDWLQJ DQG LW 3UYDF\ ,P SQFDWRQV LQ ,QGID $QDAMVYV Rl /RJLWIFDO ,P SHIDVIYH LQ ' DVD
3 IRWHFVIRQ DQG - XUVSUXGHQFH 6DP HHU 6DP DO 3XEQ@KHG LQ $ UMLFLDO,QWHARI HQFH  3RAF\ LQ ,QGLD
9RXP H



) XUKHUWHFRP P HQGDWRQV

0 DQGDVWRU. DQRQ\ P 1] DWRQ RI SHWRQDOGDW 0 HVKRGV VXFK DV .
DORQ\P LW / GLYHUIW DQG 7 FQRRVHQHW DWH FRP P RQO® XVHG VR
P DW RUWP RYH SHUWRQDG LGHQW LDEQH LQIRWP DWRQ DQG VHQWLVIYH
FROXP Q GDVWD ILRP 0 / WDLQLQJ GDVDEDVHV

0 DQGDVRU XVDJH RI DSSQFDE® P DFKLQH GHDWQLOJ VXEVHW 7KH
GLDIWSHUWRQDOGDWD SRWFWRQ ELAD KDV FDWHJ RUVHG SHU/RQDO
GDVWD DQG KDV SIRSRVHG JHQHLDO WHIX@VRU P HDVXWHV IRU VKH
VSHFL LF FDWJ RU

5HJ X@MWRQ Rl GDW VHWSXUFKDVHV ILRP VKH SUYDWH VHFVRU 7KH
* RYHUWQP HQW Rl ,QGLD RIIHW/ FHUMLQ 2 SHQ $FFHW GDW VHW
FRQVDLQLQJ GDWD ILRP YDURXV P DLQWUHDP V VR HQDEGH LQQRYDWRQ
DQG GHYH@RSP HQWLQ ,QGLD

6 HFVRUDOGDWD GRFDQ@] DWRQ RE QJ DWRQV &RQVGHUQJ VKH P X WX GH
RI RSSRUMXQWIHYV HP HULQJ IWRP P DFKLQH GIDWRLOJ VHFKQRMRJI\ VKH
FRUHFWIDWRQD® |RUD GHYH@RSLQJ FRXQW QNH ,QGLD Z RX@5 EH VR
DQDQ VH GDVID GRFDQ@] DVWRQ P HDVX UHV

( ITHFW Rl P DFKLQH GDWQLQJ DQG LW VXEVHW DWH Z HGDNQRZ Q VR VKH
WDNHKRG@BHW +RZ HYHU VKH EHQHILW RI VKLV VWWFKQRGRJ\ GR QRW
RYHU/KDGRZ VKH SUYDF\ [P SQFDWRQV LWKDV

7KLV SDSHU UHFRP P HQGHG FHUMLQ (HJ DOSWRYIMRQV VR HQVXIWH SUWYDF\
SWIRWFWRQ Z KLH NHHSLQJ WHJ XMVWRU DWDGYHWDUDO LP SDFW RQ VKH
LOGXWU DWWKH P LQLP XP

$ GLVFXWIRQ SDSHU RQ IDFLDOWHFRI QMIRQ V\ WHP V > @Z DV VXEP LWHG
VR XV Z VK VRP H LHFRP P HQGDWRQV

3LRYLGLQJ VKH SXEQF Z VK P RWH LOQWLI KWDERXWVKH | XQFWRQLQJ R
VKH DXVRP DWAG |DFLDO WHFRJ QUMRQ WHFKQRMJI\ Z RX@ EH D JRRG
WHS VR GIWHQ | HDUDQG FRQWRYHUA DERXVWKH WFKQRGRJ \

/KH * RYHWRP HQW QHHGV VR HWDEQW DGHTXDW VDIHJ XDUGV
WHGWHWDO P HFKDQLWP V. DQG FWHDWA VSHHG\ GLVSXW WHVRXWVRQ
IRWXP V VR DGGLWHW DQ\ YLRMWRQV VKDWP D\ DUVH GXUQJ VKH XVDJH
Rl VKH WVAFKQR@J\ DWD P DW VDA

> @/ DZ V 5 HI X@WQJ ) DFLDO5 HI XMWRQ LQ ,QGLD 3 DDQND\ 6KDWP D 3XEQWKHG IQ $, * GRFDQ@] DVIRQ LQ
/DZ 9RXP H



7KH RSHQ FRAMFWRQ Rl VHOVIWYH LQIRWP DWRQ VKDWVKH VHFKQRQRJ \

SIRSDIDWAV QHHGV D @1JDO IWDP HZ RIN VR HQVXWH LW VXFFHWIXO
P SGP HQYDVWRQ DQG VKHWHIRWH WP LQJ DQG HQIRWFHP HQWRI WULFW
IXLGHQQHV E\ $XVKRUWHV IRU WVSRQVIE®! XVH Rl VKH ) DFLDO
WHFRJ QIMIRQ WFKQRGRI\ DQG | X DFFRXQVDELAW VR VKH FLW] HQV LV
QHFHWDU

7KH @Z V VKRX@ DIP VR QP IWVKH XVH RI IDFLDO WHFRJ QIIRQ VR

FRQGXFWP DW VXUYHLGDQFH DQG WHDOWP H LGHQWILFDWRQ E\ HLVKHU
LOWRGXFLQJ VKH WHT XUUHP HOWRI D Z DUDQWRULGHQWI\ LQJ DQG @\ LQJ

GRZ Q VKH AXQGHU H[ LJHQWFLLFXP WIDQFHVBZ KHWH VXFK VFDQQLQJ LV
Z DUDQWAG

) DFLDOWHFRJ QIMIRQ VRIVZ DWH VXITHU/ ILRP  HVKQLF DQG WDFLDOELDVHV
JGRED@ ) HHGLQJ EHWWU DQG GLYHUH GDVDVHW RQVWR VKH ) DFLDO
5 HFRJ QVIRQ VRIVZ DWH LV QHHGHG VR WHGXFH VKHVH ELDV UVNV 7KLV
Z LADKHG VKH VRIVZ DUH VR DYRLG GLVFUP LQDWQJ DJDLOQWSHRS® RI

FRARXU RU J HQGHU DQG Z LGDDOR P SWRYH VKH DFFXWDF\ GHYHO RI VKKH

DA RUVKP > @

7KHW P XVWH[ LM\W@®J DOVDIHJ XDUGV DJ DLQWVDQ\ P LVXVH Rl VHQVLVEYH

IQIRLPP DWRQ  FRAGMFWG E\  IDFIDO WHFRJQMRQ  VRIVZ DWH

&\ EHUWHFXUW RI GDWD LV SDWP RXQW DV VKH GDVDEDVH JDVKHW/
KXP RQJRXV GDVD Z VKRXWDQ\ FRQVHQW

$, DQG , QWHUQHW+ RYHUQDQFH
,Q D VKRWRXJK WHVHDUFK SDSHURQ $, DQG LQWAWQHWI RYHWQDQFH> @ ViKH
|RARZ LQJ LOWLI KW KDYH EHHQ VXEP LWHG

7KH DXVWKRU DU XHV Z KHWHU 6 VDVWHV VKRX @ EH VDNLQJ DQ DFWYH WRMH
IQ WKH IRWP DMRQ RI VRP H VRUN Rl LQVHWDWRQDO Z V IRU VKH
FRP SOH F\EHU/SDFH RU KDYH VWKH SM®WRW WP DLQ IWHH DQG
GUIXVHG DV MLV VRXJI K VR P XVDWH Z V IRULW

> @+ RZ HYHU LWLV LP SRUDQWVR HWIP DV VK DWLGHQVIWIHV VXFK DV - DV 9 DUQD LQ ,QGLD RUFDWW DV WJ QU LHG DV
FOW LQ VKH ,QGLDQ &RQWWXWRQ DQG WDFH LUHVSHFWIYH Rl D VKRIRXJK QHXWDODQG DSRQWFDODQDA VIV RI VKH
VDQHQWI HDVWKUHV RI ERVK RI VKHP  VKRXGE QRWEH HT XDWAG LQ WALP V Rl UHI X@WQJ KDWH DFVYLVHV RULQ WALP V RI
VX UYHLGDQFH

> @ LUWMDO' LSGRP DF\ DQG VKH 5 RGH Rl * RYHWDQFH LQ VKH , QUHWQDWRQDOR\ EHWSKHWE $ GML 6 KDWP D
3XEQWKHG IQ $, * QRFDQ]DWRQLQ/DZ 9RXP H



W DOR GLVFXWHV VKH WG DQG LP SGP HQWDWRQ RI $ UMLFLDO
, QAR HQFH LQ VROQJ VKH F\ EHUHFXUW LWXHV VKDW P D\ DUWH
Z KL SIRP RIQJ QHZ VHFKQRRJ LHV DQG VKH LR®Y RI EL] WHFKQRGRJ \
FRP SDQLHV LQ KHGLQJ VRFLHW QDYL] DV VKLRXJ K VKHP VDI HQ

7KH DXVKRU SRLOW RXW KRZ VKHW KDV EHHQ DQ DEVHQFH RI
XQURWP Q1] LVDWIRQ LQ VKH LOWHUIDWRQODOVSKHWH Z KHQ LWFRP HV VR
VKH GLJ IMDOZ RUTS 7KH\ VD\ VKDWVKH P DLQ FKD@MHQJ H LV VDFNQ@QJ VKH
MXH Rl SIRWHFRQJ  GLIIMDO VRYHWIHLIQW Z KL FRQWRG@QJ VKH
F\ EHWSKHW ,WDOR GLVFXWHV VKH WHDVRQV Z K\ LWLV GUILFXQVVR
IRLP XMW D XQURWP @Z RQ DQ LOQWHUIDWRQDOMYHODQG Z KDWLV VKH
Z RUTSB/ FXUHQWS LRI LHW RQ LW

$Q P SRUDQWVKLOJ VKH SDSHU HGXFDWAV VKH UWHDGHU RQ LV VKH
P LVFKLHIV VKDW VDNH SM@FH LQ F\ EHUWSDFH VKDW LV YXQ@HWE® VR
DWDFNV RQ DQ LQGLYLGXDOGHYHO FRP SDQ\ ®{YHODQG QDWRQDO G{YHO
+ DFNHUW/ KDYH VKH FDSDELOW VR QRWRQQ SIRFXH RXUSHU/RQDOGDVD
DQG LOIUQJH RQ RQHB/ SUYDF\ EXW DOR KDFN LQWR FRQILGHQWDO
FRP SDQ\ GRFXP HQW DQG HYHQ VKUHDWIQ QDWRQDO VHFXUW E\
KDFNLQJ VKH SRZ HUS@QW 7KLV LV P DLQ® FDXVHG E\ D @FN Rl @Z V
Z KLFK P DNHV LWGL | LFX@WR DGMNKGLFDWA VK RVH EHK LQG VK HVH DWIDFNV

KHQ LWFRP HV VR KRZ $, FRX@ KH® VROH WKH SWREG#P R

DGHT XDWH LHJ X@WRQ DQG VHFXUW VKH DXVKRUJLYHV XV D SLFVWUH RI
D@VKH SRV DQG FRQV RI P SGP HOWQJ LW 7KH\ WHFRJ QL H VIKDWLWLY
D QHZ DQG WHQGLQJ DWHD IRU VKH WHVHDWFK Rl GHYH@RSHW 0 XFK
LOIRWP DWRQ RI LQGLYLGXDQO/ DQG QDWRQV LV FRP SLRP LVHG Z KHQ LW
FRP HV VR $, DQG VKHWH KDYH EHHQ EWHDFKHV LQ VKH V\ WHP  Z KLFK
KDV FUHDVHG IHDU LQ VKH P LOGV Rl SHRS® DQG P DGH VKHP GHYH@RS
GLVEHQHI RI VKH EHQHILFLDO VMFKQR@RJ LHV DYDLDE®! VR VKHP  7KH
DXVKRU QRWAV VKDW$, LV LQGHHG HWHQWDO LQ GHWFWQJ SRWAQWDO
VKUWHDW P D@ DIH DQG P DQFLRXV DFWYIMHV DQG P D\ HYHQ KHGS
WHGXFH RUS UHYHQWKHP

$ WLJ QULFDQWIHDWUWH Rl VKLV SDSHU Z DV LW VDNH RQ VKH LR®H R
GLS@RP DF\ Z KLFK HP HU HV Z VMK VKH FKDQJ LQJ WHQGV LQ F\ EHU/SDFH
DQG VKH LGHD RI VRYHUHL] QW Z KLFK DGGUHWHV VIKH UHT XULHP HQWIRU
P SGIP HOWQJ ®@Z V LQ F\ EHU/SDFH ,WDOR HQQ@JKWHQV LW GIDGHW/
DERXWVKH LQIXHQFH VKDWEL] FRP SDQLHV VXFK DV * RRJ® KDYH LQ
JQREDO SRQFLHV LHDWAG VR UHI X@WQJ VKH WFK QRGRJ LFDO DGYDQFHV
VKDWDUH SURJ LHWLYHQ VDNLQJ S@FH | DWHUVKDQ HYHU



e 7KH DXVKRUJLYHV XV VKH H[ DP SQGH Rl ( WRQLD FD@QJ MAVKH HSLVRP H
Rl GLJ VDO GLSGRP DF\ DV Rl W SXEQF VHUYLFHV DWH RQQ@QH DV
VKH\ 1LQG GLJ W] DVIRQ FKHDS DQG HDW $Q P SRUMDQWS RLQWWK DVWVK H
DXVKRUGUYHV KRP H LV ViKH | DFVWWKDWDQOXRXJ K P SGHP HQVDWRQ RI $,
KDV VRP H UMNV LQYROYHG Z H P XWWEH WHDG\ VR VDNH VKHP DV VKH\
P D\ EH P RW EHQHILFLDOVKDQ KDWP 1XO HVSHFLD@ LQ VKH GRQJ HLP
DV LHWRWDWRQ RI VKH GLI WDOWUXFVXH LV D@ D\ V SRWILEG! 7KH\ DOR
KL KQJKWVKH QHHG IRU GLJ IMDO GLSGRP DF\ LQ ERRWIQJ D QDWRQB/
HFRQRP \ P DNLQJ VKH WHDGHU LRRWIRU$, VW WHP V Z KL3{ DOR EHLQJ
DZ DWH Rl VKHLUVKRUFRP LQJV

e  $OQRVKHUH\ H RSHQLQJ DVSHFWRI VKH SWRMHFWLY Z KHQ VKH DXVKRU
HGXFDWV VKH WHDGHW DERXW,QGLDQ ' LSGRP DF\ DQG LW WHDWRQV
Z WK F\ EHWSDFH VDONLQJ DERXWKRZ LWLV SLRJ IHWLYHQ Z RWINLQJ RQ
IP SGIP HOQJ $, 1O W WWHWP +RZHYHU VKH @FN RI GL]LVDO
LOI DWUKFWUH SUHVHQW LWHO DV D SWRP LQHQWFKDAMQJH VK DWVKH
QDVIRQ P XVWIDFH Z KL VDFNQ@QJ YDURXV F\ EHU DWDFNV 7KHWH LV DQ
IP SRUDQWHP SKDWLV RQ KRZ VDNLQJ UVNV DQG P RYLQJ IRW DUG Z LVK
VKH LP S@MQVDVIRQ RI $, Z LADKH® RYHWSRZ HUVKH QHJ DVYHV DV VIKHUH
LV P RUH EHQHILWLQ P DNLQJ VKH GLJ WDOVSDFH D SDUNRI VKH A WHP
VKDQ JRLQJ RQ Z LVKRXWLW

e 7KH DXVKRUVXJJHWY VKDWZ H VDFNG VKH SLRE P V VKDWDUWH E HLQJ
IDFHG Z KHQ LWFRP HV VR F\ EHU/SDFH WDVKHU VKDQ GHEDWQJ RQ LW
WHJ X@WRQ WHSHDWGO Z VK QR FRQFUHW RXVERP HV 7KH\ VD\ VKDW
GL] IMDOGLSGRP DF\ LV FUXFLDOLQ VKH FXUHQWMP HV DQG RQH P X\WWQRW
VK\ DZ D\ ILRP LWWR SLRJ LHW | XU HUDV LQGLYLGX DO/ DQG DV QDVIRQV

, OWWHUQDWRQDO$ G RUVKP LF / DZ

,Q D GLFXWIRQ SDSHU RQ LOWHUQDWRQDO DARUVKP IF @Z> @ VKH

|RARZ LQJ HWIP DVIRQV DQG LQVLI KW Z HUH VXEP LWHG

e $ QHZ ILHGE Z VKLQ VKH GRP DLQ RI LQWHUQDWRQDO VWFKQRMRI\ @Z
DEHIWMP LDUVR FRIRADUHY LQ D SIRSRVIVIRQ RQ ILHGEV RI $, DQG / DZ
VR D QP VMG H[ VHQW LV SLRSRVHG QDP HQO LQWHUQDWRQDODQA RUVKP LF
®Z ,$/ 7KLVSWRSRUMRQ Z DVP DGH E\ $ EKLYDUGKDQ

> @,QWHUQDVRQDO $ QRUVKP LF /DZ (P HWHQFH  VKH ,QGLFDWRQV Rl -XV &RJHQV ) DP HZ RIN 3 RQWFV
$ EKLYDUGKDQ 3XEQ@VKHG LQ $ UM LFLDO, QWAGRI HQFH  3RQF\ LQ ,QGLD 9RXP H



e 7KH EDWV RI ,$/ LV FHQWDO VR VKHVH LP SRUDQW VKHP HV D
GHYH@®RSP HQWRI DQRUVKP LF @Z DQG SRAWFV E VKH ILHGS RI ,$/
Z LGD DWUDFWP DNRU WUDWAJLF FRQYHW LQJ \ HWQDURZ DYHQXHV RI
HQJ DJ HP HQWDQG FRRSHWDWRQ F ,$/ Z LGEH JXLGHG E\ LGHRGRJ\
DQG SRQF\ GLFKRVRP \ VR VRP H H[ VHQW

e 7KH WHD® RI $, FRP HV FHQWDO VR VKH XWAVWDUDQ WHVRXUFH R
DA RUVKP E

e $AKRXJK P XOUDWDAVP LV GRVIQJ LW VXL JHQHUV WHGHYDQFH
SDUMHUKLSV DQG SXUMWILDOHQJI DI HP HQW FRP SGHP HQWLW

e $AQRUVKP V DWH VKH IXQGDP HQWODQG VXEWDQWYH XQLW Rl $, ,WLV
QHFHWDU VR FDWWIRU]IH $, WWHWP V DQDQWFV EDVHG LQILD DQG
RVK HWV

e 7KHHWHQWDW RI ,$/ DWH HQXP HWDWAG DV IRGRZ V
3 RQWFDODQG HFRQRP LF WWDQVIRWP DVIRQ VKRX@5 EH VKH EDVLVRI ,$ /
7KH HIWMRJ  MUVSUXGHQFH GJJDO QMWHWDWWH LQ WP V RI
LOWHUQDWRQDO @Z  VHFKQRMJ\ FDQ EH FRQWGHWHG DV VKH Q4] DO
EDWVRI ,$/
,Q WP VRI P HVDSK\ VLFDODQG P HVD GLJ IMDODVSHFW RI LQWAUQDWRQDO
®Z ,$/ FDQ EH FRQWLGHWHG DV DQ LQIVIDOWHVRUN
$ QRUVKP V KHG LQ GHILQLQJ VKH WHDVRQDELAW DQG SWRGXFWYLW RI
,$/ DQG VKH KDUG DQG VRIWSRZ HW ERVK LQIXHQFH ,$ /

$ EKLYDUGKDQ SIRSRVHV VKH FKDWDFWHUMAFY Rl FXWRP DU LOVHUQDWRQDO

DA RUVKP LF @Z

$ UNFOH RI VKH ,&- 6VDWWAV DSSWRDFK VRZ DUGV VRXWFHV R

LOVHUQDWRQDO @Z FDQ EH P XFK Rl DQ LOWAURFXVRU QDWKWH LQ
GHWALP LOLQJ VRXUFHV
7KH GHYH@RSP HQWRI VKH SHWHP SVRU QRWP V XQGHU LOWHUQDWRQDO
®Z KDV EHHQ FHQWDO VR VKH VFKHP DW DMRQ RI VKH LGHD Rl
LOWHUQDWRQDQ@] DWRQ DQG VWDQVIXVIRQ LQVR VKH QRWRQ RI VKH
LOWHUQDWRQDOFRP P X QLW
7RRQY VWKDWDWH SWHVHQW Z WKLQ VKH VFRSH RI MV FRJHQV DQG VKH
REMHFVRUY Z RX@5 WHDVRQDEQ WDQMVIRWP + RZ HYHU RQH Rl VKH P RWV
GHILQLQJ IDFVRW/ LQ VKH TXHWIRQDE® DQG XQT XHWIRQDEH DVSHFW
Rl VKHVH Z LGQDEH FHOWDOWR VKH | XLGIW DQG P XQUGLP HQVLIRQDQW RI
F\ EHWSDFH DQG P DQ\ P RWH Z KLFK WHT XLLHV P RUH LHVHDUFK



$, DQG ( FRQRP LFV

,Q D 5 HVHDUFK 3 DQHOFRQGXFWG |RUVKH ,QGLDQ & RQIHUHQFH RQ $ UM LFLDO
, Q@RI HQFH DQG / DZ FHUDLY P SHWDVYH VXJJHWIRQV Z HWH
VXEP LWHG> @

7KH * RYHUWP HQW RI ,QGLD VKRXGE DARZ WKH LQYHQWRU RI DQ
DARUVKP VR GHFLGH Z KHVWHU KH Z DQW VR SXEQFLVH LW RU QRW
WDVKHU VKDQ P DNLQJ WP DQGDVRU VR GR VR HVSHFLD@ Z KHQ LWLV
P DGH Z WK D SXEQF DQG SUYDWH NRLQWYHQWIH 7KLV Z LaDJLYH VKH
LOYHQVRU VKH SRZ HU DQG [WHHGRP VR HDW EHQHILWIWRP KLV RZ Q
FUHDWRQ 7KH JRYHWP HQWFDQ LWXH VKH QRQ DWHUARQ SQHGJH LQ
RUWGHUVR P DLQVDLO VKH DFFHWLELQW RI VKH DA RUVKP V

7KH ,QGLDQ * RYHUQP HQWLV W LQJ VR EUQJ LQ DVP XFK $, DV SRWILEOH
IO VKH ILH@ RI DJUFXOXWH E\ PDNIQJ D @NK FWRW IXQG IRU
DJ UFXQOXWH LOIWDWUKFWIH DQG SWRP RVIQJ YDURXV RU DQLVDVRQV VR
SLWRP R $ JU7HFK DV Z H®

7KHW LV D FRQIQFWEHW HHQ VKH WHDWY HQWRI VKH VHFVRU VSHFL LF

WHIX@MWRQ RQ VKH GDWD FRQWRO WHIXMWRQV DQG VKH QHZ Q

SIRSRVHG ELAD3 HUWRQDO' DVD 3 LIRHFWRQ %@ 3' 3% $V 5%, WULFV®

IRLELGV VKH WDQWVIHURI | LODQFLDOGDVD RXWIGH VKH QDWRQ DUVHV ViKH

SWIREQIP Rl WHDVW HQW Rl ILQDQFLDO GDVD DQG LW FDWHJ RUVDWRQ
XQGHU 3' 3% LH Z KHVKHU LWZ LGD FRP H XQGHU 3 HUW/RQDO 6 HQVLVIYH
' DVD RUQRW

) LOWAFK LV J HWIQJ DGYDQFHG GD\ E\ GD\ DQG VKH @Z V LHI X@DVQJ LW
DIH WD W LQJ VR FDVEK XS Z VK LW VR DQ\ QHZ WHFKQRMRJI\ LV
VWHDWAG LQ D FRQWRGBIG HQYLLRQP HQWLH WHI X@VRU VDQGER[ DQG LW
IV WHD@® WRXEMVWRP H LQ VWKH IHG Rl GO LQYHWP HQW
P DQDJHP HQVBVSHFLLFD@ LQ 5RER DGYLFH

2 SHQ %DQN LV LOQWRGXFHG Z MK DQ REMHFVUYH VR JLYH VKH FRQWRO
EDFN VR VKH XVHU %XWZ KHWKHU LWLV ILOH VR VWWKW$ , Z VK 1LQDQFLDO
GHFLVIRQV DV ) LOWAFK LV XVHG LQ VKH \WGHYHO DXVKHQWFDWRQV DQG
VKLV Z LGD DOR P LQIP IVH VKH LQWALDFVWRQ EHW HHQ VKH XVHU DQG

EDQNHU

7KH 0 LGG®! ( DWW KDV DARZ HG VKH XVH Rl 5RER DGYLFH LQ VKHLUJ
|LODQFLDO P DUINHW 7KH WHDWLV DV DQ\ RVKHU ) LQWHFK DV VKH\ DWH
FRQFHW) P RWMH Z WK VKH HQG WHVXQV WDVKHU VKDQ VKH SWRFHW RI

JHWIQJ LW

> @$ QRUVKP LF 7WDGLQJ 0 RQHW] DWRQ 3 RAF\ &RQWUDLQW IRU" IMXSWYH 7HFKQRGRJI LHV ? 3DQHO 2 FVREHU

VKH ,QGLDQ &RQIHUHQFH RQ $ UM LFLDO, QVAH@J HQFH  / DZ 3XEQWKHG IQ $, * GRFDQ] DVIRQ LQ

/DZ 9RXP H



$,

$, LV DO/R P DNLQJ LW Z D\ LQVR VKH HGXFDWRQ VHFVRU |RU H[ DP SO

| DFLDO WHFRJ QIVIRQ DQG ELRP HWIFV DWH EHLQJ XVHG |RU DWWQGDQFH
DQG DOR VHUYHV DV DQ LQYLJLDVRU LQ H[DP LOQDVMRQV 9%XW VKH
LOVHUYHOWRQ RI D QDWRQB/ J RYHUQP HQWDQG LW HI X@MWRQ DOR S@\ V
D P DNRUR®M

7KH P RVWVLOWL] XLQJ LOVHUYHQWRQV RI $ XJP HQWAG 5HDAW $5 DQG
9 LUXDO5 HD@QW 95 DWH Z KHQ VKH\ DWH FRP ELQHG Z VK * GLJ VDO
DYDVDUDQG SV FKRQRJ\ DQG WHDVP HQWRI SKRELDV

7KH WDUNXSV DWH GIVIQWHIHWHG LQ VWKH FRW $, DQG 0/ DV
GHYHQRSLQJ DQ $, LV D RRQJ WHLP SWRMIFWZ KLFK WHTXUHV D GHHS

XQGHUMDQGLQJ RI $, DFFRP SDQLHG E\ D KXJH DP RXQWRI FDSLDO
DQG P RWARI VKH ,QGLDQ WDUNXSV DUH QRWFDSDEQH RI VKDW

3WREGIP V Z VK WHI XD@WQJ FU SVRFXUHQFLHV DWH QHLVKHU QHZ QRU
MKW FRQILQHG VR ,QGLD  9%XW LQ WHFHQW P RQVKYV VKH GHDQQJV LQ
FU SVRFXUHQFLHV KDV LQFWHDVHG LQ ,QGLD Z KLFK XWHV D KHDQOK\

Z RINLQJ HQYLLRQP HQWDQG VRP H VHWRI UHJ X@WRQV LQ VKLV | LHGS

DQG &RUSRWDWH * RYHUQDQFH

,Q D GLVFXWIRQ SDSHU VXEP LWHG VR X\> @ VKH IRGRZ LQJ LOWLI KW DQG
WHFRP P HQGDWRQV Z HUH REVDLOHG

&ROVIGHUQJ D SRVIWYH WHQG LQ DQG ZRUBZIGH 0 $

H[ SHFWHG D VIP LODUWHQG RI |GRXUVKLQJ GHDOP DNLQJ LQ Z VK D
P DNRUSRUARQ RI VKH SRSX@MWRQ H[ SHFVIQJ UVH LQ GHDOW] H DQG DQ
LOFWHDVH LQ VKH QXP EHU RI GHDQ®/ ' LYHWP HQW EHLQJ D FHQWDO
HOPP HOWRI 0 $ GHDY Z RXG EH IDFLOMDWAG E\ RUW DQLDWRQV
VHHNLQJ VR FDSIVDQ@VH RQ KL K YDOXDVIRQ DQG E\ GLWUHW GHDWY

,QO D FDVH Z KHWH VKH HFRQRP \ VARZV GRZQ 0 $ DWH GHW QNHQO VR
VXITHU LJQRWDQFH EXWZ LG EH IDFHG Z MK FRP SDQLHV Z KLFK Z LGD
EHFRP H P RUH GHQE HLDWH DERXWVKH GHDOY VKH\ Z LADHQJDJH LQ 7KLV
P LJ KWQDW D@ DG VR P RUH GLYHWIWKX LHV

7KH J QREDORXVE LHDN Rl VKH FRUIRQDYLLKV SRVHV XQFHU/MDLY FK DABIQJ HV
DQG KDV LHVDUGHG VKH HFRQRP LF JRZ VK RI FRP SDQLHV LWV QNHO VR
EH IRARZ HG E\ D VHUHV Rl GLMAHW GHDOY

7KHWH KHQFH FRP HV IRW DU VKH QHHG VR LQFRUSRWDW $ UM LFLDO
JOWHAIHQFH LQ 0 $ GHDO/ Z MK P RWH WH@DQFH EHLQJ SMFHG RQ
YLUXD@ WRUHG GDVID DQG DGRSWQJ YLUXDOZ RWNLQJ

> @$ ORUWKP LF 7WDGLQJ 0 RQHW] DWRQ 3 RQ@F\ &RQWUDLQW IRU' IMIXSWYH 7HFKQRGRJI LHV 6 VWV 0 RGL
3XEQWKHG LQ $ UM LFLDO, QWA@I HQFH  3RQ@F\ LQ ,QGLD 9 RXP H



$ EXVIOHW YDOXDWRQ Z LGKDYH VR EH GRQH Z WK H[ VWD FDXWIRQ DQG D
P RUH VKRWIRXJ K HFRQRP LF DWHWP HQWLQ VIKH IRWLP Rl QT XLGLW DQG
EXVLQHW WDV DARQJ Z VK ViKH FRP SDWDWYH DQDQO WLV RI VXFFHW RU
IDLXUHV RI VIP LU0 $ FRP SDQLHV LV UHT XLLHG

$ SRWWP HU HULQWJ LIDWRQ Z LGDDARZ FRP SDQLHV VR LGHQWI\ | UXLWXO
RSSRUXQIVHV P LMJDW SRWIEGH UVNV DQG HQVXWH D EHWHU SRWV
GHDOH[ HFXVIRQ

7KH Z LGHVSWHDG SRWHQWDORI $ UM LFLDO , QWAGRJ HQFH GHP DQGV VKH
DGGUHWLQJ RI YDURXV HVKLFDODQG @1 DOLWXHV 7KH DGGIMRQ RI VKH
5LKWVWR 3UWYDF\ DV D FRQWIXWRQDA@ Z DUDQWAG WJKW FUHDWG
VSDFH IRU' DVD 3 LIRWAFVIRQ / DZ V LQ ,QGLD Z KLFK VXEVHT XHQV® GG VR
VKH 6 UNUVKQD &RP P LWWHH VR SWHSDWH VKH ' DVD 3 LIRHFWRQ %D

KHQ XQGHUMNLQJ DQ 0 $ GHDO D 1RQ GLVFQRVXWH DJUHHP HQW
1'$ WDQGV P SHWDWYH VIQFH SUWYDF\ FRQFHWV WHYRO'H DIRXQG
VKH FRQVHOWDQG @Z | XOXVH RI GDVID
)W DOR EHFRP HV VKH WHVSRQVELOW RI VKH JRYHUWP HQW VKDW
FROWIWXWRQDO GXH SWRFHW WDQGDUWSV EH IRARZ HG E\ VRIVZ DWH
GHYH®RSHW Rl SUYDWH VHFVRU/

+ RZ HYHU VKHWH WDQG D QXP EHURI TXHWIRQV RQ ViKH DFFRX QVIDE LOW

Rl $, DQG VKH DA RUVKP LF E@FN ER[ Z KHWH LOSXWLV SIRFHWHG DQG

XVDE @4 RXVS XW J HQHLDVHG

7KH 8 6 FRXUN SXW IR DWS VKH IRXU H®P HOW VR HQVXUH

VWDQVSDWHQF\ VKH LOSXW SXWLQ KRZ VKH DA RUVKP Z HLIKV VKHWH

LOSXW Z KHVWKHUFHUMDLO IDFVRY/ QNH WDFH WHQ@JLRQ DWH EHLQJ XVHG

DV YDUDEQHV DQG VKH XQGHUWY LQJ DWXP SVIRQ KHGE E\ VKH FRP SXWHU
VFLHOVWW Z KR KDG GHWLI QHG VKH DG RUVKP V

7KH XVH Rl GLYHUH DQ RUVKP V FDQ ®IDG VR VKH DA RUVKP EHDUQJ

SWIHMGLFH VR VKH GHIHQGDQW KHQFH LWLV P SHWDWYH VR HWDE QWK

J XLGHQ@QHV VR HQVXUH FRQVLWHQF\ LQ GHFLMIRQ P DNLQJ

) XUKHU VKH 3HWRQDO ' DVD 3 RWAFWRQ ELD HQOWDLY/ OR
SLRYIMRQ IRU5 LJ KWWR ( [ S@QDVRQ LQYROLQJ DQ\ LQIRWP DWRQ DERXW
VKH @RILF XQGHWLQJ VKH DXVRP DWHG GHFIMRQ 7KH @FN RI

WDQVSDWHQF\ Z LG GUHFV® P SDFW VWH QEHUN DQG QH RI

LOGLYLGX DO/

6LQFH VKH GHFIMRQ LV EHLQJ P DGH E\ D EM®FN ER[ ILGMNG Z LK

DA RUVKP V VKH VFRSH VR TXHWIRQ VKH GHFLVIRQ WDQGV XQF®DU VR

GRHV VKH RE@J DWRQ RI VKH SUYDWH VHFVRU GHYH@RS HU/



7KH FRP SO WHMWRQWKLS Rl VKH SXEQF SUYDW VHFVRU DARQJ Z LK
P RWWGDWD EHLQJ KH@ E\ VKH SUYDW VHFVRU Z LMK VKH DEVHQFH RI
FGIDU J XLGHQQHV DQG G1J LVDVIRQV WDQGV DV D J LDYH FRQFHWY
7R SWHYHQWELDV DQG DQ\ GLVFUP LQDWRQ VKH ,QGLDQ FRQWIWKXWRQ
SWRKLEIW GUHFWDQG LQGLHFWGLVFUP LQDWRQ ,QDFFXWDWH WDLQLQJ
GDVD DJRUVKP LF SIRFHWLQJ DQG LOWAHUSWHWWRQ Rl RXVEXW DUH
VK UHH WIDJ HV Z KHWH GLVFUP LODWRQ FDQ RFFXU
$ VHWRI EHWSDFWFHV RUFRQW[ VKDOUXGHV HQVXUQJ 1 DLLDHW LQ VKH
WIHDOZ RUGE DSSQ@FDWRQ Rl $, GUYHQ VROXWRQV LV HWHQWDG
WHT XLLHG ) LIRP D ®4J DOSHU/SHFVIYH WP DWWU/ VR P DNH D J RRG | DLVK
HI | RUWR FRQGXFWGXH GLQJ HQFH
' XH VR VKH LWXHV ,QGLD LV IDFLQJ DWKDQG VHWIQJ XS D FRP P LWHH
VKDWZ LADEH WHVSRQVLE @ | RUDWHWLQJ VKH GHYHQRSP HQWDQG XVH RI
$, GULYHQ VROMMIRQV Z LG EH D KHGIXO WHS LQ DQ DSSWRSUDWM
GLLHFVIRQ
7R HQVXWH DQG P DLQVDLQ WDQVSDWHQF\ VKH SRZ HU VR P DNH D
GHWLP LODWRQ Rl SIRSRUAMRQD@W EDVHG RQ DJRUWKP V FDQ EH
SMFHG LQ WKH KDQGV Rl VKH FRXUN 7KH VHFRQG P HWRG FDQ EH
GXEEHG E\ VWKH DFWRQ\P A&/*2 &$5(B $GYIVMRU /DZIXO
* IDOX@UW 2 Z QHUKLS &KDAMQIJHDEGH $FFXWDF\ 5 HVSRQVE G
DQG ( [ S@MLODE G

KHQ GHSQR\LQJ $, LQ 0 $ GHDY LWLV HWHQWDOVKDWVKH VWY R
SWR[LP LW SIRSRUAMRQDAW DQG QRQ DUELWDUQHW DWH DGKHWHG VR
7KH WDLQLQJ GDVWD VKRX@S EH P DGH P RWH WHSWHVHQVWDWYH Rl VKH
K HWHLRJ HOHRXV UHD@WHV RI ,QGLD
7KH $, GUYHQ VROXVIRQV P XWWEH P RWH WHIX@MWG WTXUH P RWH
RYHU/L) KWDQG KDYH WULFVHU WDQGDWGV ) XUKHU LWLV QHFHWDU. VR
KDYH KXP DQ GLWFUHWRQ HYDXDVQJ VRIVZ DUH DFWRQV DQG |1LQDO
GHFIMRQV DQG VHOIFWYH GHGH DWRQV Z KHQ QHFHWDU $ P RUWH
FRKHVLYH [WDP HZ RWN IRU LHI X@WQJ VKH SXEQF SUYDW SDUMHUKLS
Z LaDDGG P RUH FDUW VR VKH SIRFHW
" HVSLWH J RYHUQP HQVDO SXWXLW VKHUH H[ LW LWXHV VIKDW GHP DQG
P P HGLDW LHGLHWDO ,Q DGGIWRQ VKH VMFKQRMRJ\ QHHGV VR GHYH®RS
IXUKHU IRU LIWVR EH XVHG RQ YDWV S@WRWP V 7KH JDSV LQ @Z
GHP DQG VR EH ILGMNG LQ D Z D\ VKDWLWDGKHWV VR VKH @Z V Rl VKH
FROWIWXWRQ 6LQFH VKH LGHD RI RQH W H ILW DAGRHV QRWDSSQ VR
VKH FDWH Rl $, KXP DQ GLFWHWRQ DQG VXSHWIMRQ WDQG DV D
QHFHWIW



$, DQG $ UELWDWRQ

,Q D GLVFXWIRQ SDSHURQ $ LEIVIDWRQ DQG $, ( VKLFV > @ VKH IRARZ LQJ

LOVLI KW DQG WHFRP P HQGDWRQV Z HUH VXEP LWHG
3 WHGLFWYH DQDOWV XQGHU $, WWFK FDQ RQO® EH GRQH VKWRXJK
SWHYLRXV SHURLWP DQFHV 7KHWHE\ DQ DLELMMDWRQ DJ RUVKP Z RXGB
UHT XLLH GDWD 1LRP  @YH QHZ VFDWV Rl $ LELWDWRQ SWRFHHGLQJV 7KHVH
P RGHOY DWIMM RUERVK SXUSRVHV SXEQF DV Z HGDDV S UYDWA
$, 1O ,QWHWQDWRQDO $EIMIDWRQ FDQ EH XWQ HG LQ WVHDWFEK
GWIVQJ SRRl WHDGLQJ FDVH P DQDJHP HQW VIKH DS SRLOW HQWRI DQ
DLELVIDO MKGJH WDQVAWRQV Rl GRFXP HOW [RWHLIQ VDQVDMWRQV
DUDQJ HP HQW RI WDQVFUSW FRWVHWIP DVRQV HVEHWALD
7KH P RGHO/ VK DWDUH DYDLADE G XQGHU $ UM LFLDO, QWAGRI HQFH $, IRU
GRFXP HQW FOOWLULFDWRQ DWH 7HFKQRMRJI\ $ WIVWMG 5HYIHZ 7$5
DQG 3WHGLFWYH &RGLQJ 3& ' HWIQHG ) RU FLIRW ERUGHU GLVS X
WIHVRO(MIRQ 3& HYDOXDWAHV UVNV DQG P HDVXUHV DQG LQWAHUSHW VKH
GDVD DV D FRXUMW RI VKH RW DQL] DVRQ
7KLV SWRFHGXWH VHW ERXQGDUHV DQG WHFRJ QLVHV WHSRUN VKDWZ LGD
ILDP H DV DQ LaXWUDWRQ Rl LHSRUN VR EH LQVSHFWAG 7KH W\ WHP  Z LD
VKHQ |RUHVHH VKH VDP SQHV DQG FWLI\ VKHP DV AHG{YDQVBRU AQRQ
WHGHYDQW RU IRU GRFXP HQW WHTXHWY DV AHVSRQWYHB RU AQRQ
WHVS RQWLYH
7KH GRFXP HQW Z KHQ LGHQWILHG E\ VKH 7$5 DQRUVKP V P D\ EH
WHYLHZ HG E\ DQ\ @Z \ HU ,WLV VR EH QRWHG VKDWVKH SIRFHGXWH FDQ
EH H[ DP LOQHG E\ VKH VHQLRU @Z \ HU DWDQ\ SRLQWRI WP H ILRP VKH
WDUAQJ
7KHWHDIVU VKH GRFXP HQWB WHBHYDQF\ P D\ EH GHUYHG 7KH $,
DA RUVKP P DQXIDFWUHVY FROVWHQW GRFXP HQW Z VK QRZ HU ULWNV
VKHWHE\ DLGLQJ LQ TXLFN GRFXP HQWUHYLHZ
( ITHFW RI 3 WHGLFVIYH $ QDO WLV

e (DD 'DW $WHWP HQW (' $ SWRYIGHV HDW [WJIP HQW RI
NQRZ BIGIJH RI VKH VXENHFWP DWWU ,WD@RZ V ViKH SDUN VR VHDUFK
FRP SRVH DQG VW HMFWRQLFD@® WRWHG LQIRWP DWRQ (6, LOQ
DGYDQFH 7KLV VXSSRUN VKH @Z \ HU VR SLRP RW SDUAFLSDWRQ DQG
ED®QFH LQ WHVHDUFK

> @0 DQRHXYUQJ $, LQ ,QWALQDVRQDOS$ LELDVUIRQ $ QNLVD %K DLARW 3XEQWKHG IQ $, * GRFDQ@] DWRQ LQ
/DZ 9RXP H



e 3UHGLFVIYH $ QDO VLV VXSSRUN VKH GRFXP HOQWUHWQWRQ SRQFLHV 7KH
DA RUVKP LGHQWILHV VKH UWHGIYDQW GRFXP HQW Z KLFK DWH | XUMKHU
VUDLQHG | RUWHFRJI QMRQ RI VSHFLLF FRP SQ@DQFHV

e $, VKIRXJK 3 WHGLFVIYH $ QDO WLV SLRYLGHV IRU GLDIVIQJ VXJ J HWIRQV
VXEP LMWIRQV WHYLHZ DJWHHP HQW DQG GLVFRYHU EQQG VSRW Z KLFK
FDQQRWEH XQFRYHWHG Z VMK D KXP DQ H\H %RVK VKH @Z \ HUDQG VKH
FQHQWFDQ EHQHILWIWRP VKH D@ RUVKP LQ RUGHU VR DFKLHYH IRU D
P RUH HP LOHOWVROXMRQ

e 7KH SRWIELAW RI DQ $, HQDE®IG DUE IMIDVRU FDQQRWEH SHUFHLYHG DV
IDU EH\RQG VKRXJKW O DFKLQH $WELWDVWRW FDQ EH VKH QHZ
DGMGLFDVRUY/ DI IRUGLQJ D P XFK WHILQHG RXVFRP H

e BRPH Rl VKH GLWFRYHUHV KDYH HQGRUMG VKH DU XP HQW VKDW
FRP SXWU SWRJ WP V DWH EHWHU VKDQ KXP DQV LQ IRWHVHHLQJ VKH
WHVXQVRI @1 DOGHFIMIRQ P DNLQJ $ QKRXJK P RWMDZ \ HW EHQHYH
VKDW GHFIMRQ P DNLQJ LV LQWAGBIFWKDO Z KLFK LV LQFXXWLYH RI
XQGHUAMDQGLOJ Rl VKH SDUMHVB QDWUWH DQG WDWRQDO KXP DQ
HDVRQLQJ

| VKHWH EH D WIRERW] HG DLELVUDVRU VKH GHFLMIRQ P DNLQJ Rl VKH FDWH

Z LGD IDA LOVR VKH KDQGV Rl VKH SWRJWP P HU DQG VKLV P D\ DWUDFW

GLVDJ LHHP HQWDV WP D\ LHVXQVLQ QRQ DFFHSVDQFH RI VIKH DZ DUG GXH VR

VKH LOQKHUWHQWI@Z RI QRWEHLQJ DE®! VR FKRRVH VWH DUELWUDVRU Rl VK HLU

FKRIFH $GGIMRQD@ VKH SWRP LQHQW TXHWIRQ Rl XQGHUAMDQGLQJ RI

KXP DQ LQWAWDFWRQV DQG IDW HTXIW P D\ EH WLVHG LQ QKWRI D

P DFKLQH DLELVUDVRU ,Q RUGHU VR DGGWHW VKHVH SLWREGIP V D @U HU

VDP S® IRUD P RWH SWHGLFVIYH Z RUK P X\WEH VDNHQ
) RUFDVHV Z KLFK DUH QRWSXEQ@VKHG VKH $, W WHP V FDQ DJ DLQ WUQ RXW
VR EH D KXJH LWXH $, GHFLMIRQV JHQHWD@ LGHQW\ LQIRWP DWRQ LQSXW

DQG FROWGHU VKH WHSHVIMYH IDFW SDWHUQ 7KH D@RUVKP P D\ IDFH

LDWXHY Z KHQ VKHUH DWH QRQ WHSHVMIYH IDFW RU GLWEQFWLQSXW Z KLFK

KDYH QRWEHHQ IRLP D@ WHFRJ QL] HG

WLV EHLQJ FRP P RQQ® |HOWKDWVKH $, W WHP V RSSRVH VKH WDGLWRQDO

@1J DOP DQQHURI Z RINLQJ ' UITHWHQWS , | RIHFDWY S HVHQWK XJ H FKDQJ HV

LQ VKH Z RUTB LQFOXWLYH Rl VIKH @) DOVSDFH 7KH @1 DOV WWP P D\ IDFH D

QRVRURXV VKUW Z KHQ D WERW HG MGJH ZL® EH DW S®FH Z LK
DGYDQFHG P RYHP HQWRI DG RUVKP V

> @$, & EHUWHFXUW LQ ,QGID $ &UWFDO5HYLHZ $QNLVD 0 DQN 3XEQWKHG IQ $, * GRFDQ@] DVIRQ LQ
/DZ 9RXP H



7KHW DWH P DNRUD W R P RGH®/ UX®{ EDVHG DQG VSHFLULHG A WHP V
IRUH[ DP SGH QHXWDOW WHP V 5X® EDVHG DQHDG\ KDYH LQSXWZ LVK
VKHP  Z KL QHXWDOW WHP V KDYH QR SUWH H[ HP SQILHG WXGHV LQ VKH
IDP H 7KH $, P RGHOI LI XUHV RXWS LRE DE LOVIHV | RULWHQO DQG | X UK HU
VXFK SUWHGLFWRQ LV GHUYHG DV ELQDU FMWLULFDWRQ + DYLQJ FM@UW
1O TXHWIRQV DQG SDWHUQV | XUKHUW D EHWHUDQG HI I LFLHQWS , P RGHO
7KH SWRSRVDORI D QHZ FRXUNHQYLLRQP HQWQHHGY VR EH VKRXJ KWRI
EHFDXVH Rl VKH WDSLG FKDQJ HV LQ WAFKQR@J\ ,WKDV EHHQ VHHQ VKDW
$, KDV KDG KXJH VXFFHWHV LQ GL I HIHQWI LHGBV DQG VKHVH VXFFHWHV
DGYRFDW VKDWS LHGLFWYH DQDO WY Z KHUWH VIKHWH LV XQFHUMLOQW FDQ
WU®D EH DFKLIHYHG )RU H[DP SG{ ' HHSO LQGB/ WHLQIRWFHP HQW
SWRIWP P H $®KD* R KDV DFKLHYHG KXJH DFFRP SQWKP HQW LQ
GHUYLQJ LW P DWHU IWRP LW RZ Q H[ SHUHQFHV DQG HQYLLRQP HQW
7KRXJK VKH @Z LV QRWD JDP H LW FHUMLQQA LP SQHV VKDW VKH
FRQFHSW Rl $, LQ DWEIWDWRQ LV DFKLHYDE®! DQG P D\ \LHGG
LHVS HFVIDE G LHVX QY

$ KRXJK VKHWH KDVQBVEHHQ P XFK FKDQJH LQ VKH Z D\ @Z Z RU\V
ILRP VKH VK FHQWU EXWVKH @Z LWHQO KDV EHHQ HYHU FKDQJ LQJ
-XWIFH VKHWHIRWH QHHGV VR P HHWDQG JWHHWQHZ Z D\V LQ QJKWRI
P RWH LOIRWPP HG DQG FGIDU GHFIVIRQV JRLQJ DKHDG $,B/ LRGH LQ VKH
| XUMKHWDQFH RI D LHVRXUFHI XO®H] DOV WHP LV LP SRUMDQWDQG VIKH | DFW
VKDWVKH P DFKLQH EWLQ FDQ RYHWSRZ HUKXP DQ FDSDFIW FDQQRWEH
LJ QRUHG

$, DQG &\ EHWHFXUW
) RARZ LQJ DUH VKH UHFRP P HQGDWRQV ILRP D GLVFXWIRQ SDSHY @

,QGIDV WDQFH FDQ EH XQGHUMRRG E\ @RRNLQJ DW LW
WHFRP P HQGDWRQ VR VKH 8 QLWAG 1 DVRQV D &RP P IWWH |RU , QUHUQHW
5 HOWAG 3RQFLHV Z DV WHFRP P HQGHG &\ EHWHFXUW Z DV P DGH D
VRS SURUW E\ ,QGLD DQG LWDOR KRGV VKH RSLQLRQ VKDW 7XQLV
$JHQGD SUQFLS®IV VKRXA EH IRGARZ HG 7KHVWH KRZ HYHU GR QRW
| XOLOVKH QHHG RI KDYLQJ D FRP SWHKHQWLYH WUDWAJ\ |RU F\ EHU/SDFH

DARQJ Z VK VSHFLDOWHJ DUG VR VKH $ VIDQ WHJ LRQ 7KLV LV VR EHFDXVH R

VKH @FN RI FRRSHWDWRQ DQG QR FRQFUHVH WHSV RXWLGH RI ELIDWHLDO
GIYHOGLDARI XHV EHLQJ VDNHQ



$ SRQF\ FDQQRWEH GWZ Q IWRP WKLQ DWJ LQWWDG SWH H[ LWWIQJ

SRQFIHV FDQ EH XVHG VR SWRYIGH D VRQG IRXQGDWRQ VR EDW®A
F\EHWSDFH VWKUWHDW 9DURXV ®MZV LQ ,QGLD Z KLFK GHDO Z LK

WFKQR@JI\ WHP [IWRP SUWH H[ IWIQJ QI LVDVIRQ 7KLV WUDWAJ\ FDQ
EH D VXFFHWMXORQH DV GRQJ DV LWLV QP VWG VR VKH SWHQP LODU

GHYH@®RSP HOQWMIDJ HV FRADE RIDWRQ RI VKH J RYHWQP HOWZ VK | RUHL] Q
@Z HQIRWFHP HQWDJ HQFLHV LV FUXFLDOVR HQVXWH D FRQWDQWI@RZ Rl

LOIRWP DWRQ ,QWALDFVRQ Z VK RVKHU QDVIRQ WDWAV IDFHV WP LDU
LWXHV LV NH\  +HQFH IRXQGDWRQ EXLAELQJ DQG FRADERWWRQ LV
HWHQWDOVR |RWP X@WH VXFFHWI XOS RQFLHV

7KH H[ SGRWVDVIRQ RI SUH H[ IMAIQJ  YX@HWDE LAVWHY FDQ EH VKZ DUMG E\

VKH W\ WHWP DWF FDWAJRUVDVWRQ IRU HIILFIHQW RSHWDWRQ  %HW/
SWFWFHV LQ WHWP V Rl FRP P XQLFDWRQ DQG WHVSRQWH P HFKDQLWP V
LOFOXGH UWN FRP P XQLFDWRQ DQG UWN DQDQ LV

' LVFQRVXWH RI LQFLGHQW VK DWD WDV GHDOWVZ WK FDQ KHG LQ IRWP LQJ

D GDVDEDVH Rl SIDFWFD@ DSSQHG EHWSWDFWFHY ( QJ DJHP HQWRI

WDWAV RQ DQ LOWHUQDWRQDO BIYHOZ KHWH VKH\  YRXQWDU. VKDUWH VXFK

LOIRWP DWRQ DV Z H@®DV WHYLHZ SWH H[ IWMAIQJ WUDWAJ LHV FDQ HQVXLH
RSWP DOLP SGP HQWDVIRQ RI SRQFLHV DQG HYHQ IRWP XMWRQ RI VRQAG

RQHV

$ GDSWYH DQ RUVKP V FDQ WLJ QU LFDQV® LQFUHDVH VWH FRWY Rl F\ EHU

DWDFNV E\ HWKHU HQKDQFHG GHIHQFHV VKDW FDQ EH FXWRP L HG

GHSHQGLQJ RQ VKH FDSDFLW RI VKH DWDFNHURUE\ W LQJ VR DFKLHYH

VKH P RGHORI GHWAUHQFH E\ SXQLKP HQWVKIRXJK LQFUHDVIQJ VKH

LOWHQVIW Rl WHVDADWRQ 4 XDQWP FRP SXWQJ FDQ DYRLG VKH

FRA@MFVRQ Rl H[ WIQWL.YH GDVWD Z KLOH HODEQQJ DGYDQFHG SUHGLFWYH

DQDQ VWFV



,Q 6%,/ SXEQWKHG FHUDLQ LP SRUMQW HSRUN RQ LWXHV R
P SRUDQFH LQ $, * RYHUQDQFH

6RP HRI VKHP DWH QRWEQ P HQWRQHG DV EH@RZ

5HFRP P HQGDWRQV  5HSRUN RQ
7WHQGV ,QYROMQJ $, (VKLFV %RDUGV
DQG VK HLU &RP SDWDWYH
' HYHQRSP HQW

,QGLDQ 6VWDWJ\ RQ $, /Dz
5HVSROQVMEH $, 5HFRP P HQGDWRQV
5 HSRUN

5HFRP P HQGDWRQV 5HSRUN RQ $,
( GXFDWRQ Z WK WVSHFW VR VKH
1 DWRQDO ( GXFDWRQ 3 RQ@F\

WH®IDVHG E\ VKH * RYHWQP HOWRI ,QGLD



7KH + DQGERRN RQ $, DQG ,QWHUQDWRQDO /DZ D WVHDWFK
KDQGERRN Z DV GHYH@RSHG E\ VKH FRQWLE XVRU/ DQG WHVHDUFKHW RI ViKH
,QGLDQ 6 VWDWHJI\ RQ $, DQG /DZ 3WRJWDP P H

) HDWKWHV RI VKLV KDQGERRN

e 7KH)RUWZ RW Rl VKH + DQGERRN LV DXVKRWHG E\ ( XJHQLR 9 * DUWFLD
3K' +HDG RI ' LSQRP DWF 0 IWIRQ * XLQHD &XQDW\ IRU VKH
* RYHWQP HQWRI %D] LO

e /DQJXDJH LV XFLG DQG VIP SGH VR H[ SDLQ VKH LRM DQG WHBYDQFH RI
$, ( VKLFV DV D I LHGE Rl WXG\ DQG UHVHDLFK

e &DVH WXGLHV DQG H[ DP SGV KDYH EHHQ JLYHQ WKRWRXJKQ LQ VKH
FKDS WU/

e 7KLVERRN FRYHU/ ILHGEVRI SXEQF LOWHUQDWRQDOMZ

e $, (VKLFV KDV EHHQ FRQFHSWXDA WHDWAG DV D FRQFHSWRI VRIW@®Z
LO VKLV ERRN VR | XUMKHU HIERWW XSRQ KRZ SURUWHV Rl QDELQW
DQG J RYHUQDQFH [ WDP HZ RUNV DUH DFKLHYHG
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7KLV WHVHDWFK SWRJWP PH E\ ,6$,/

HP SKDW] HV LQVR FXQXWO  FLYLQ] DIRQ

VFLHQFH LW P XOUGLVFLSQ@QDU. P SDFW

Z KHQ MUWIF G1J DO HQWMHY VXFK DV $,

LOI XHQFH VKH DHWKHWF DQG SWDJP DWF

LOI DWUKFVKIH Rl FXQXUWHY  FLYLA] DWRQV

DQG VRFLHWHV 7KLV WHVHDWFK SLREGP

HP SKDM] HV XSRQ FHUMLQ DQFLADU

DWHDV Rl $, DQG , QVHUQDVWRQDO$ | 1 DLV DV

Z H@® 7KH NH\ DUWHDV Z KHUWH VKH LHVHDUFK

WDP KDV EHHQ HQJDJHG WLQFH

DUH

e ,QGLF $ SSIRDFKHVVR $, ( VKLFV

e $, DQG,QIRWP DWRQ : DUDWH

e $IUFDQ 5XWIDQ &HQWDO $MDQ
/DWQ $P HUFDQ O (1$ ,QGR
3DFLLF $ SSIRDFKHVVR $, ( VKLFV

e ( XIRFHOQWL\VP DQG ,QWUQDWRQDO $,
* RYHUQDQFH

e &LYLQ] DWRQDO 6 FLHQFHV DQG
7HFKQR@RJI\ ( YRXXVIRQ $,

e $, DQG & UHDVLYLW

"'HY 7HMPDQL LV VKH FXUHQW 5 HVHDU-K
& RRUGLQDVRU IRU VKH 5 HVHDUFK
3WRJILWDP P H

7ZKH SWIJWPPH LV WK XQGHU
GHYHGQRSP HQW + RZ HYHU DQ LP SRUMDQW
SDSHU RQ VKH ,QGLF DSSWRDFKHV VR $,

(VKLFV KDV EHHQ DXVKRWHG  E\

$EKLYDUGKDQ WFHQV® RXV@AQLOJ VKH
YIMRQ RI VKH 5 HVHDUFK 3 LRJ WP P H
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7KLV \ HDU VKH 6 HFUHVDUDWKDV GHFLGHG VR XQGHUMNH D QHZ SRQF\
DJHQGD IRU VKH ,QGLDQ &RQIHWHQFH RQ $ UM LFLDO,QWAQRI HQFH  / DZ
Q VKH LW YLUAXDOHGIMIRQ RI ,QGR&RQ VKH P DNRU |RFXV DUHDV
GHFLGHG IRU RXU SDQHQ®/ DQG VUDFNV Z HUH FHQWDO VR VKH VKHP H R
VWDQVIMRQ IWRP  VKH [LUMWW R GHFDGHV RI VR D QHZ HW
DP LGWWKH &2 9,  SDQGHP LF 8 Q@NH Z KDWSRSX®U RSLOLRQ P LI KW
KDYH VKRXJKW VKLV SDQGHP LF KDV VHHP LQJQ DFFHMILDWAG KXP DQ
GHYHQRSP HQW SRWIEQ HYROXWRQ 7KH YXQ@HWELOW VR GHDO Z WK
SDQGHP LFV DQG VXFK ELRGRJ LFDOFDM®P LWHY WADFKHV XV DV KXP DQNLQG
VR DFWKXP EQ{ VKLON LHDVRQDEQ DQG EUGJH J DSV EHW HHQ LQGLYLGXDO
WKW DQG JWRXS WIKW $UMLFLDO ,QWAQRI HQFH VKRXJK GRHV QRW
GHWLP LQH GLWIQFWYH® EHW HHQ VKH GRP DLQV RI LQGLYLGXDO DQG
FRAMFWYH WIKW WHVSHFWYHQ ZKLFK VHHP V. TXIW SWREMP DWF
FROVGHUQJ VKDW$, LQGXFHV VRFLDOFRQWROZ VK P XFK SDFH VKLRXJ K
F\EHWSDFH DQG HYHULQFUHDVIQJ WHQ@DQFH RQ F\EHU RU GL] VDO
DFVIYIMHY 7KXV Z H KDYH GHFLGHG RQ D XQLYHU/DQ@] HG DQG ,QGLD
FHQWLF * GREDOVKHP H IRU VKH &RQIHWHQFH Z KLFK LV FHQWDO VR VKH
QRWRQ RI &\ FQFDO$ ,
%\ &\ FQFDO$, Z HP HDQ VKDWSKDVHV RI JLRZ VK Rl KXP DQ VRFLHW DV D
Z KRG DQG LW FLYLQ] DWRQV QHHG QRWEH QQHDU LQ WALP V RI DQDQA VLQJ
WWNV VKDWP LI KWHP HUW H GXH VR VKH SLRQ@ HWDWRQ RI $, SIRGXFW DQG
VHWLFHV : H QHHG DQ HFRQRP LF DSSIRDFK Z KLFK DGDSW DQG
FRQGIMRQV KRZ WQGRP XQFHUWDLQWHY EHFRP H FHU/DLY DV QDVXLDAM
DV SRWLE O

$V ,QGLDV 3UQFLSDO ( FRQRP LF $GYLVRU VR VIKH 0 LQDWW. Rl ) LQDQFH
6 KL 6 DQNHHY 6 DQ\ DOK DG WIDWAG RQFH
( FRQRP LFV LV DERXWP DQDJ LQJ D VHUHV Rl LDQGRP VKRFNV DQG VK HLU
XQSWHGLFWDE@ FRQVHTXHQFHV  ( FRQRP MW Z KR EHQHYH LQ
HT XLQEUXP V DQ/R EHQHYH LQ VKH VRRVK | DLU

,QFLGHQW VXFK DV VKH 6XH] &DQDOEGRFN VKH &2 9,  SDQGHP LF DQG
LW GLVDWURXV Z DYHV DQG HYHQ VKH FDVHV RI P XVDVIRQ VL] QDOVRZ DUGV
VKH VDP H LWXH



P DJLQH KRZ FDQ KXP DQV VKIRXJK $, Z KLFK LV DWXP HG VR EH DQ
H[ WHOQVIRQ RI KXP DQNLQG @NH KLWRUFDOFKDURW LQ ( J\ SWDQG VKH
5RP DQ (P SUH WKH SUQWQJ SIHW LQ VKH VK DQG VK &HQWU LQ
( XLRSH 3 HQLFLADQ DQG ,QVXQAQ GHYHM®SP HQW GHFDGHV DQG FHQWUHY
DIVHUVKH , QGXWULDO5 HYRXWRQ DFKLHYH EHWWHUJ RDY ( YHQ LQ VKH QQH
Rl XQGHUAMDQGLQJ %HKDYLRXWO ( FRQRP LFV LW VHHP V SWREDE® VKDW
VKH LDQGRP QHW RI VRFLHVDODQG SK\ VIFDOFKDQJ HV Z KHVKHU VKLRXJ K
YUXKVHV ODWUWH LWHO RU DQ\ RVKHU WUDWHILF XQ H[ SHFVDQF\ |LRP
KXP DQ WHD@W  WHWVIQHQFH LV VKH NH\ VR DFKLHYH &\ FQF $, Z KLFK
VXUBDWHV  LGHOWDUDQ DQG ELDVHV FHQWLF DSSWRDFK WR $,
* RYHUQDQFH 7KHWHIRWH VKH * GREDOVKHP H IRU, QGR&RQ LV
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+ XP DQ FHQWLF $, VKRX@ QRWEH @P VWG VR VKH VHFK QRFLDVY DVIRQ RI
UW DWHWP HQW &ROQWGHUQJ VKDW KHWH DWH VKH VXE VKHP HV RI
,OGR&RQ Z VKLQ VKH NH\ VKHP H

e ' HFLSKHUQJ ([SMLQDEG! $UMLFLDO ,QWAGRIHQFH IRU VKH ,QGR
3 DFLLF

e SR® RI $, DV 8 VWAMHV DQG 6HUWLFHV LQ VKH ' HYH@RSP HOW RI
&LYLD] DVWRQV

e SR Rl $, +\SH RQ VKH 0 HGLFDO3KDWP D 6HFVRW LQ VKH : RUIE R
,QIRLP DVWRQ : DU DWH

e 5HFRQFLAQJ 0 RQRVRQRFLW LQ , QVHUQDWRQDOS , * RYHUQDQFH

e 7KH' HP DQG VR ' IMXSW FRQRP LHVVKIRXJK ' IMXSVIYH $,

e ,QGLD DQG $ IUFD V 9 IMRQV | RUY%HQHI LFLDO$

e 3IXUMMWAWP DQG VKH 1HHG VR ' HP RFLDW|H * RYHWQLQJ
2 EMHFVEYHV | RUS UM LFLDO* HQHLDO, QVHARI HQFH

e 7KH 1 HHG VR ' HFLSKHU&RRSHWDWRQ %HVWZ HHQ ( DW&RDWV&RGH DQG
VKH : HWW&RDW& RGH VKLRXJ K %@RFNFKDLQ

e $, DQG %MFNFKDLQ 1 HHG IRU5HIRWP VL1Q ,QGLDQ 7D[ 5HJLP HV

e ,QGLDQ &LYLQ] DWRQ DQG VKH $ HWKHWFL] DWRQ Rl 6RIWS, $ 6RIW DZ
$ SSWRDFK



8 QGHU VKH LQFXP EHQW 3 WHVGHQF\ RI $EKLYDUSKDQ VKH 2 W DQL] LQJ
7HDP Rl ,QGR&RQ Z LD EH GHWL] QDWG VR VKH 6HFUHVDUDW . H\

SRVIMRQ DWH J LDQWAHG DV | R@RZ V

$ NDVK 0 DQZ DQL ) LLMAB LFH 3 LHVLGHQW

$ GLW.6KDWP D 6HFRQG 9 LFH 3 LHVLGHQW

0 UGXVBDOYKDWDFKDU \ D ' LLHFVRU 2 SHWDWRQV
. VKLIWML DIN ' LLHFVRU + XP DQ 5 HVRXUFHV
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H @XQFKHG RXUQHZ GHSDU®P HQVDOLQIWDWYHV Z WKLQ ,6$,/ IRU

+ HWH LV D EUHI GHVUSWRQ RQ HDFK RI VKHP

,QGLDQ 2 YHUYIHZ RQ $ UM LFLDO, QVH@L) HQFH
| DZ

" LHFVRRU $ NDWK 0 DQZ DQL

2 EMIFWYH ' HYH@RSLQJ  ,QGLFHV  DQG
(P SLUFDO ,QWKW RQ $, (VKLFV DQG LW
7\ SHV

,QGLDQ /LEWDU RQ $ UM LFLDO , QWAGRJ HQFH
/| DZ

" LWHFVRU 0 UGXV$SDOYK DWIDFKDU \ D

2 EMHFVIYH ( WDEQVKLQJ DQ 2 QQQH / LEWDU. RI
&DVH 6WGLHV RQ YDURXV $, ,QWAUQDWRQDO
/ HJ DO5 HVHDUFK $ UHDV

,QGLDQ 0 RRWRQ $ UM LFLDO, QWAGRI HQFH  / DZ
&RQYHQRU $ EKLYDUGKDQ

2EMIFWYH $ O RRW &RXUN &RP SHVIMRQ
VSHFLD@ HG RQ $, DQG ,QWAUQDWRQDO / HJ DO

, WXHV
6 DP YHGDQDP

&R ' LLHFVRU $ GIML6KDLP D
2 ENHFVWYH ' HYHQRSLQJ 6NL@D 7WDLQLQJ  DQG

SHVHDUFK  7KLONLQJ 3WJIWP P HV 1Q VWKH
WHD® RI $, ( GXFDVIRQ






