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7KHUH LV D VLJQLILFDQW ERG\ Rl UHVHDUFK VXJJHVWLQJ D
EHWZHHQ VSRUWY DOFRKRO FRQVXPSWLRQ DQG GRPHVWLF
IRXQG D VWURQJ EXW FRPSOH[ OLQN EHWZHHQ DOFRKRO DQ
VXJIJHVWLQJ WKDW DOFRKRO FDQ HLWKHU EH VHHQ DV D FR
DJJUDYDWLQJ IDFWRU RU D WULJJHU RI YLROHQW EHKDYLRX
VHWWLQJV

*LYHQ WKDW DOFRKRO LV GHHSO\ LQWHUWZLQHG ZLWK VSR
IDFWRU IRU 'RPHVWLF 6H[XDO DQG *HQGHU EDVHG 9LROHQF
WKDW WKHUH LV D ZKROH Rl JRYHUQPHQW DSSURDFK WR DO

7KHUH LV D FOHDU QHHG IRU LQFUHDVHG SURYLVLRQ RI SRC
YLFWLPV LQFOXGLQJ FKLOGUHQ

&HQWUDO WR DGGUHVVLQJ WKHVH GLIILFXOW DQG FRPSOH]
SUHYHQWLRQ PHDVXUHYV

5HGXFLQJ DOFRKRO FRQVXPSWLRQ DFURVV WKH ZKROH RI S
VLIJQLILFDQW UROH WR SOD\ 7KLV FDQ EH DFKLHYHG E\ XVL
2UJDQLVDWLRQ V EHVW EX\V FRQWUROV RQ SULFLQJ PDL

:KLOH VSRUWYV DOFRKRO DQG GRPHVWLF YLROHQFH DUH LC
FRQWH[WV HIIRUWYV WR DGGUHVY DQG PLWLIJDWH WKHVH LV
FKDQJLQJ FXOWXUDO QRUPV DQG FUHDWLQJ VA\VWHPV RI VX
DITHFWHG E\ DQG WKRVH DW ULVN RI HQJDJLQJ LQ YLROHQF
VFRSH IRU DWKOHWHYVY FOXEV FRXQWLHV SURYLQFHV DQG
ERGLHVY WR SOD\ D UROH LQ WDFNOLQJ DOFRKRO KDUP DQG
LPSHUDWLYH WKDW JRYHUQPHQW DQG VWDWH DJHQFLHV HQ
+HDOWK $OFRKRO $FW LV LPSOHPHQWHG LQ IXOO

$OFRKRO $FWLRQ ,UHODQG EHOLHYHV WKHUH LV D QHHG WR
UHODWLRQVKLS OLQNLQJ DOFRKRO DQG VSRUW E\ WDFNOLQ

GHSOR\HG E\ WKH DOFRKRO LQGXVWU\ WR FUHDWH DQG VXV

7R DFKLHYH WKLV LW LV FOHDU LW LV WLPH WR EDQ DOFRKF
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$OFRKRO $FWLRQ ,UHODQG $$, ZDV HVWDEOLVKHG LQ D
LQGHSHQGHQW DGYRFDWH IRU UHGXFLQJ DOFRKRO KDUP :H
EXUGHQ RI DOFRKRO KDUP WR EH OLIWHG IURP WKH LQGLYL
6WDWH DQG KDYH D VWURQJ WUDFN UHFRUG LQ FDPSDLJQL
DQG LQIRUPDWLRQ SURYLVLRQ

2XU ZRUN LQYROYHV SURYLGLQJ LQIRUPDWLRQ RQ DOFRKRO
FUHDWLQJ DZDUHQHVYV RI DOFRKRO UHODWHG KDUP DQG RII
ZLWK WKH SRWHQWLDO WR UHGXFH WKDW KDUP ZLWK D SDI
LPSOHPHQWDWLRQ RI WKH 3XEOLF +HDOWK $OFRKRO $FW

JRDO LV WR DFKLHYH D UHGXFWLRQ LQ FRQVXPSWLRQ RI DO
FRQVHTXHQW KHDOWK DQG VRFLDO KDUPV ZKLFK DOFRKRO |

$OFRKRO $FWLRQ ,UHODQG GLUHFWRUYV

e 3DW &DKLOO IRUPHU 3UHVLGHQW $67, &RPSDQ\ 6HFUHWEL

e $LGDQ &RQQDXJKWRQ &KDUWHUHG DFFRXQWDQW IRUPHL
RI ULVN *UDQW 7KRUQWRQ

e 3DGG\ &UHHGRQ 5HFRYHU\ $GYRFDWH

e OLFKDHO )R\ +HDG RI )LQDQFH &RPPLVVLRQ IRU &RPPXQL
5HIXODWLRQ

e 3URI -R +DQQD ,YHUV $VVRFLDWH 3URIHVVRU $GGLFWLR
3ULPDU\ &DUH 7ULQLW\ &ROOHJIH 'XEOLQ

e 3URI )UDQN OXUUD\ &KDLU &RQVXOWDQW LQ +HSDWRORJ
*DVWURHQWHURORJ\ 0% % &K % $2 0' )5&3, )5

e 'UODU\7 2 ODKRQ\ &RQVXOWDQW LQ 3XEOLF +HDOWK OH
2IILFHU RI +HDOWK 'HSDUWPHQW RI 3XEOLF +HDOWK 3XE
&RUN .HUU\

e 'U %REE\ 6P\WK 9LFH &KDLU &RQVXOWDQW &KLOG $GR
3V\FKLDWULVW

SDWURQ 3URI *HRIIUH\ 6KDQQRQ
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'RPHVWLF VH[XDO DQG JHQGHU EDVHG YLROHQFH '6*%9 UF
LVVXH LQ ,ULVK VRFLHW\ LPSDFWLQJ ZRPHQ PHQ DQG FKLC
GHYDVWDWLQJ ZD\V > @ '6*%9 LV QRW VROHO\ DQ LVVXH IRL
DIITHFWHG LW LV DQ LQVLGLRXV VRFLHW\ ZLGH SUREOHP W
FRPPXQLW\ HYHU\ ZRUNSODFH DQG HYHU\ KRPH LQ ,UHODQ((
DUH D EOLJKW RQ VRFLHW\ DQG HQFRPSDVVHV GLIITHUHQW 1|
VH[XDO DQG SV\FKRORJLFDO DEXVH

S5HFHQW ILQGLQJV IURP WKH 6H[XDO 9LROHQFH 6XUYH\ &
&HQWUDO 6WDWLVWLFV 2IILFH &62 IRXQG WKDW RlI DGX
VH[XDO YLROHQFH DW OHDVW RQFH LQ WKHLU OLIHWLPH ZL
GLVSURSRUWLRQDWHO\ DIIHFWHG

DW FRPSDUHG WR 6LQ:|_IWH V
RI PHQ <RXQJHU ZRPHQ 6* %0 KDVHP HJHG

SDUWLFXODUO\ WKRVH D

UHSRUWHG HYHQ HMRK¥P DOQUIKWHRCHHD
UDWHV ZLWK  KDYLQJ \Mhw NI pONGIDDOG

H[SHULHQFHG VH[XDO YLROHQFH

LQ WKHLU oLIHWLPH )xuwkiUWFRUFHRICAMRQ DN
LQ ,UHODQG RQH LQ I RRAK JKHANBYHDZ KHHWH

ZRPHQ ZKR KDYH EHHQ

LQ D UHODWLRQVKLS K@MW@FE@DMW
DEXVHG E\ D FXUUHQW RU \DH])(D_GYLHAPV

IRUPHU SDUWQHU > @

$ (8 ZLGH VWXG\ E\ WKH (XURSHDQ 8QLRQ )XQGDPHQWDO
)5$ UHSRUWHG WKDW RI ZRPHQ LQ ,UHODQG KDYH H[SHU
DQG RU VH[XDO YLROHQFH VLQFH DJH DQG R1 ,ULVK ZR

VRPHRQH LQ WKHLU FLUFOH RI IDPLO\ RU IULHQGV ZKR KDY}
SDUWQHU YLROHQFH > @ :KLOH WKH 1DWLRQDO 2IILFH IRU V
'RPHVWLF 6H[XDO DQG *HQGHU EDVHG 9LROHQFH VWDWHG \
LQ ,UHODQG KDYH EHHQ DIIHFWHG E\ GRPHVWLF DEXVH > @
6HUYLFHV IURP VKRZV WKDW DSSOLFDWLRQV ZHUH |
'RPHVWLF 9LROHQFH OHJLVODWLRQ ZKLOH PRUH UHFHQW U
'RPHQ V $LG RQ \RXQJ ZRPHQ DQG PHQ LQ ,UHODQG IRXQG
\RXQJ ZRPHQ DQG LQ \RXQJ PHQ KDYH H[SHULHQFHG LQW
DEXVH > @

+RZHYHU VLQFH WKH V '6*%9 KDV HPHUJHG DV D IXQGDPH!



ULJKWV FRQFHUQ WKDW ZDUUDQWY OHJDO DQG SROLWLFDO
OHYHO DQG DV bDQ DUHD ZKHUH WKH 6WDWH KDV DQ REOLJL
YLFWLPV > @ :KLOH WKH ODVW WZR GHFDGHYVY KDYH VHHQ DC
'6*%9 WKH UHDOLW\ LV PXFK PRUH ZRUN LV QHHGHG WR HU|I
ULJKWV DEXVH &HQWUDO WR WKLV ZRUN LV WKH QHHG WR I
ZKLFK DUH GULYHUV RI GRPHVWLF DQG JHQGHU EDVHG YLRC

,QFUHDVHG UDWHV RI '6*%9 KDYH EHHQ DVVRFLDWHG ZLWK |
KROLGD\V VHDVRQDO YDULDWLRQV GLVDVWHUV DQG HFRQT
WKHUH LV DOVR D ERG\ RI UHVHDUFK VXJJHVWLQJ D FRPSOF
EHWZHHQ VSRUWYV DOFRKRO FRQVXPSWLRQ DQG GRPHVWLF

$OFRKRO $FWLRQ ,UHODQG FRQVLGHUV LW KDV DQ LPSRUWL
WR WKH QDWLRQDO GHEDWH RQ HUDGLFDWLQJ '6*%9 7KHUH
ZLOO ORRN DW DOFRKRO FRQVXPSWLRQ DURXQG VSRUWYV HY
WHOHYLVHG DQG WKH UROH DOFRKRO SOD\V LQ LQFLGHQFH
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'RPHVWLF VH[XDO DQG JHQGHU EDVHG YLROHQFH FDQ KDS:
LW FDQ WDNH PDQ\ IRUPV SV\FKRORJLFDO HPRWLRQDO DE>
DQG SK\VLFDO DEXVH > @ )RU LQVWDQFH LQ OHQ V $LG
WR WKHLU GRPHVWLF YLROHQFH VXSSRUW VHUYLFH ZLWK Y
IURP WR \HDUV DFURVV WKH FRXQWU\ > @ ,Q WKHLU D¢
FKDULW\ RXWOLQHG KRZ RQ DYHUDJH YLFWLPV FRQWDFWHG
IRXU WLPHV

+RZHYHU WKH UHDOLW\ LV WKDW '6*%9 LQ ,UHODQG LV RYH
SHUSHWUDWHG DJDLQVW ZRPHQ DQG DJDLQVW FKLOGUHQ 6
UHFRUG EUHDNLQJ \HDU IRU DOO WKH ZURQJ UHDVRQV ZLWHK
UHFRUGLQJ WKH KLIJIKHVW OHYHO RI GLVFORVXUHV RI GRPH\
KLVWRU\ $FFRUGLQJ WR WKHLU DQQXDO UHSRUW WKHUH ZH
WKURXJK I[TURQWOLQH VHUYLFHVY GHWDLOLQJ GLVFORYVX
LQFUHDVH RQ WKH SUHYLRXV \HDU 7KH GLVFORVXUHV WR :I
UHSRUWYV RI GRPHVWLF DEXVH DJDLQVW ZRPHQ DQG
DEXVH RI FKLOGUHQ > @

7KH &62 6H[XDO 9LROHQFH 6XUYH\ DOVR PDGH IRU JULP
VXUYH\ RXWOLQHG KRZ IRXU LQ WHQ DGXOWV LQ ,UHODQG K
YLROHQFH DW OHDVW RQFH LQ WKHLU OLIHWLPH ZLWK R
H[SHULHQFHG VH[XDO YLROHQFH DV DQ DGXOW DQG DV D
GRPHVWLF YLROHQFH ZRPHQ H[SHULHQFH KLJKHU OHYHOV |
WKHLU OLIHWLPH WKDQ PHQ ZLWK ZRPHQ DOPRVW IRXU WL
H[SHULHQFHG VH[XDO YLROHQFH > @ 6LQFH HDUO\ WKH
UHFRUGHG VH[XDO RIIHQFHV LQ ,UHODQG KDV EHHQ LQFUHD
QXPEHU RI UHSRUWHG VH[XDO RIIHQFHV ZDV > @

YXUWKHUPRUH VLQFH ZRPHQ KDYH EHHQ YLROHQWO\
ZLWK PRUH ZRPHQ NLOOHG LQ 1RUWKHUQ ,UHODQG RYHU !
6KRFNLQJO\ LW UHPDLQV WKH FDVH WKDW WKH PRVW GDQJ|
LV WKHLU RZQ KRPH DV WKH QLJKWPDUH RI YLROHQFH DQG
FRPPRQO\ ZLOO EH DW WKH KDQGV RI D FXUUHQW RU IRUPH!
SDUWQHU > @ ,QGHHG UHFHQW UHVHDUFK OHG E\ WKH 5R\I
LQ ,UHODQG 5&6, IRXQG GRPHVWLF IHPLFLGHV DFFRXQWHG
,UHODQG EHWZHHQ > @
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$OFRKRO DQG FULPH KDYH D FORVHO\ LQWHUFRQQHFWHG U}l
FRQVXPSWLRQ EHLQJ D FRQWULEXWLQJ IDFWRU WR FULPH D
EHKDYLRXU $OFRKRO SOD\V D NH\ UROH LQ FULPHV VXFK D\
RIIHQFHVY GRPHVWLF YLROHQFH DVVDXOW DQG PXUGHU DV
VH[XDO DVVDXOW > @ 0DQ\ VWXGLHV KDYH GHPRQVWUDWHC
SRVLWLYH DVVRFLDWLRQV EHWZHHQ DOFRKRO FRQVXPSWLF
YLROHQFH DQG ZH FDQ VD\ ZLWK VRPH FRQILGHQFH WKDW |
WR UHVXOW LQ PRUH YLROHQFH DQG OHVV GULQNLQJ WHQC
YLROHQFH > @

:KLOH DOFRKRO XVH LV QHLWKHU QHFHVVDU\ QRU VXIILFLHC
UHVHDUFK VKRZVY WKDW PRUH

GULQNLQJ WHQGV WR Ut vk & HJQ) DBRKRO\H
PRUH YLROHQFH DQG DQ/[QXW

GULQNLQJ WHQGV WR XOW L Q

OHVV YLROHQFH wKHUHIROMIMNI\ 1OQWHYIRGLAH
DGGUHVVLQJ DOFRKRO XSE"M’QM”.HZB ng_l_G

FRXOG UHGXFH WKH IUHTXHQF\

pQG vHYHULW\ Ri viLRroHGEMIHD [H SUWHOARQ

LQ WKH KRPH DQG LQWHRWNMEMONRDD DA NN
LOQOWHUJHQHUDWLRQDO F\FOHV

DBRKROX\H
RI DEXVH > @

*LYHQ WKH UHODWLRQVKLS EHWZHHQ DOFRKRO DQG YLROHC
DOFRKRO UHGXFWLRQ VWUDWHILHY DUH D VLIJQLILFDQW GH
UHODWHG YLROHQFH ,I ZH UHGXFH DOFRKRO FRQVXPSWLRQ
SULFH PDUNHWLQJ DQG DYDLODELOLW\ WKHUH VKRXOG EH
UHGXFWLRQ LQ DOFRKRO UHODWHG YLROHQFH

+RZHYHU DGGUHVVLQJ DOFRKRO XVH UHPDLQV DQ XQGHUXYV
YLROHQFH SUHYHQWLRQ ILHOG LQGHHG UHODWLYHO\ IHZ S
LQWHQWLRQDOO\ DGGUHVY DOFRKRO XVH RU GUDZ RQ HIIHF
DOFRKRO ILHOG > @ 7TKHUHIRUH UHGXFLQJ DOFRKRO FRQV]
DOFRKRO UHODWHG YLROHQFH VKRXOG EH NH\ JRDOV RI JRY
HYVSHFLDOO\ WUXH LQ UHODWLRQ WR '6*%9
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$WDQ ZRP DQLL WKHZ RX@ FIRW WH WWHHNR DYRG D GXQNDQG
JUARMYHP DQ DQGWH DQZ HUZ RX@ EH XGHTXLYRADD \ HY 9%0WZ KHD
z DAMNIQWHURZ QKRP H/ WH GROWKDYHWHO( XY R ZDONQJ [Z D,
DQG WH "UHRWR\RG WHWUDAY QRABDOS @

7KH FRQVLVWHQW OLQN EHWZHHQ DOFRKRO DQG GRPHVWLF
YLROHQFH KDV OHG WR WKH UHFRJQLWLRQ RI DOFRKRO DV |
SDUWQHU YLROHQFH E\ WKH :RUOG +HDOWK 2UJDQLVDWLRQ
KDV EHHQ UHODWLYHO\ OLWWOH UHVHDUFK H[DPLQLQJ KRZ
DW OHDVW LQ SDUW EHFDXVH RI FRQFHUQV WKDW VXFK UHV
MXVWLI\ WKH XVH RI DOFRKRO DV DQ H[FXVH IRU YLROHQFH

$OFRKRO LV QRW DQG QHYHU ZLOO EH DQ H[FXVH RU H[SOI
YLROHQFH +RZHYHU LW LV D NQRZQ GWWHDWRK GRPHVWLF
FROQWLQXRXVO\ LGHQWLILHY DOFRKRO XVH DV RQH RI WKH P
IDFWRUV IRU GRPHVWLF YLROHQFH DQG YLROHQFH DJDLQVW
DOFRKRO KDV ORQJ EHHQ NQRZQ WR LQFUHDVH ERWK WKH L
RI SK\VLFDO DQG VH[XDO YLROHQFH ZLWKLQ LQWLPDWH UHC

> @

,QWHUQDWLRQDO UHVHDUFK DOVR VKRZV WKDW WKH DFFHV'
DOFRKRO LV FORVHO\ OLQNHG WR YLROHQFH WKH PRUH DO
WKH ODWHU WKH\ WUDGH WKH PRUH YLROHQFH ZH VHH DQ
H[DPSOH D WZR KRXU UHGXFWLRQ LQ ODWH QLJKW WUDGLQ
‘DOHV $XVWUDOLD LQ WKH ODWH V ZDV IRXQG WR UHGX
GRPHVWLF YLROHQFH E\ 8QIRUWXQDWHO\ WKH LQYHUVH
ZKHQ WKH 1HZ 6RXWK :DOHV *RYHUQPHQW GHFLGHG WR H[W
E\ RQH KRXU LQ DQG D VLIJQLILFDQW LQFUHDVH LQ IDPL
ZDV H[SHULHQFHG > @ ,Q 1IRUWKHUQ ,UHODQG IROORZLQJ
OLFHQVLQJ KRXUV LQ 2FWREHU WKHUH KDV EHHQ D L
UHODWHG FULPH > @

$OFRKRO UHODWHG FULPHVY WKDW WDNH SODFH LQ WKH KRP
DVVRFLDWHG ZLWK GRPHVWLF DEXVH FDQ RIWHQ JR XQUHS
6 RFKEQD +RZHYHU ZH NQRZ IURP UHVHDUFK WKDW D KLJK
DOFRKRO UHWDLOHUV LV DVVRFLDWHG ZLWK JUHDWHU LQFL
DQG GRPHVWLF YLROHQFH > @ ,QGHHG LQWHUQDWLRQDO
GHQVLW\ LV SRVLWLYHO\ DVVRFLDWHG ZLWK UDWHV RI DVV
> @ ,Q ,UHODQG RI WKH SRSXODWLRQ OLYH ZLWKLQ F



SUHPLVHV ZLWK WKH QXPEHU RI RIl OLFHQFHYVY LQFUHDVLQJ
> @ 7KLV FRXSOHG ZLWK ORZ RIl WUDGH SULFHV > @ P

JURZLQJ WUHQG LQ KRPH GULQNLQJ ZLWK FORVH WR R I

,UHODQG QRZ SXUFKDVHG IURP WKH RIl WUDGH > @

$OFRKRO FDQ QHYHU EH XVHG DV H[FXVH IRU FULPLQDOLW\
WUXH ZLWK LQFLGHQWYV Rl GRPHVWLF VH[XDO DQG JHQGHL
5HVHDUFK VKRZV WKDW LQ LQFLGHQFHV RI GRPHVWLF DEX\
RI DOFRKRO LV RQH RI D IDFLOLWDWLYH QDWXUH D FRQWUL
IURP $XVWUDOLD IRXQG WKDW DOFRKRO LV LQYROYHG LQ DI
LQWLPDWH SDUWQHU DQG IDPLO\ YLROHQFH 6LPLODUO\ QD
RQ GRPHVWLF DEXVH LQ LQWLPDWH SDUWQHU UHODWLRC
DOFRKRO ZDV D WULJJHU IRU DEXVLYH EHKDYLRXU LQ RI
OF*ROGULFN &ROOLV DQG 0XOOLJDQ LQ WKHLU SDSHU RQ
IRXQG WKDW LQ PDQ\ FDVHV WKH KLVWRU\ RI SHUS}
UHYHDOHG D FRPSOH[ UDQJH Rl SRWHQWLDO ULVN IDFWRUV
.39 LQFOXGLQJ DOFRKRO DQG VXEVWDQFH PLVXVH > @ ,Q
UHVHDUFK IRXQG WKDW DOFRKRO ZDV D IDFWRU LQ XS WR
YLROHQFH DJDLQVW ZRPHQ > @

7<Q

SHVHDIK WKRZV
DERKROR EH D I DRARU
LOXS W R D\HVR

GRP HVAE YIRGIOFH DI DOQWZ RP HQ

$OFRKRO LV QHYHU DQ H[FXVH RU DQ H[SODQDWLRQ IRU UD:
<HW DOFRKRO FRQVXPSWLRQ LV VRPHWLPHYV GLVJUDFHIXOC
YLFWLPV RU WR GLPLQLVK WKH UHVSRQVLELOLW\ RI SHUSHYV
XQHTXLYRFDOO\ VWDWHG WKDW VH[XDO YLROHQFH LV QHYH
WKHUHIRUH WKH UHVSRQVLELOLW\ IRU DVVDXOW DOZD\V OL



XQGHU DQ\ FLUFXPVWDQFHV > @ 1HYHUWKHOHVV DOFRKRO
LQ D KLJK SURSRUWLRQ Rl WKRVH ZKR SHUSHWUDWH VH[XDC
&ULVLV 1HWZRUN ,UHODQG KDV VDLG WKDW DOFRKRO LV WK
XVHG LQ VH[XDO DVVDXOWV 7KH 5DSH DQG -XVWLFH LQ ,UH

RI DOO UDSH GHIHQGDQWY KDG EHHQ GULQNLQJ DW WKH
RIIHQFH > @

'"HVSLWH WKH NQRZQ UROH RI DOFRKRO DV D GULYHU RI '6*9
BUHYHQWLRQ $SSURDFKHV LQ $XVWUDOLD ZKLFK ORRNHG D
GRPHVWLF IDPLO\ DQG VH[XDO YLROHQFH ')69 IRXQG WKD\
FRQVLGHU ')69 LQ DOFRKRO SROLF\ KDV DOORZHG XQSUHFH:
DOFRKRO DYDLODELOLW\ ERWK LQ WKH GHQVLW\ Rl OLTXRU
RQOLQH GHOLYHU\ KRXUV > @ 7KH 5HYLHZ UHFRPPHQGHG
OHJLVODWLRQ EH H[DPLQHG DQG VWUHQJWKHQHG $V D UHYV
JRYHUQPHQW LQ $XVWUDOLD LQ 6HSWHPEHU DJUHHG WR
H[DPLQDWLRQ > @

$ORQJVLGH WKLV WKH 6RXWK $XVWUDOLD JRYHUQPHQW LQW
LQ '"HFHPEHU ZKLFK LQFOXGHV FOHDU SULPDU\ REMHFWL
JHQGHUHG YLROHQFH DQG WR UHVWULFW DOFRKRO VDOHV [
7KH ELOO LV WKH ILUVW RI LWV NLQG LQ $XVWUDOLD DQG L
JRYHUQPHQW V FRPPLWPHQW WR UHGXFH JHQGHUHG YLROH
ODZ UHIRUP > @ 6XFK DFWLRQ LV LQ NHHSLQJ ZLWK WKH G
LQWHUQDWLRQDO IUDPHZRUNV ZKLFK JXLGH WKH JOREDO D
YLROHQFH DJDLQVW ZRPHQ DQG FKLOGUHQ DQG ZKLFK QRZ
KDUPIXO DOFRKRO XVH DV DQ LPSRUWDQW SUHYHQWLRQ VW
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&KLOGUHQ DUH RIWHQ WKH XQVHHQ YLFWLPV Rl GRPHVWLF
8QLRQ $JHQF\ IRU )XQGDPHQWDO 5LJKWV VXUYH\ RQ YLROH(
IRXQG WKDW RI ZRPHQ ZKR KDYH EHHQ YLFWLPV RI YLRO
WKHLU SUHYLRXV RU FXUUHQW SDUWQHU LQGLFDWH WKDW |
ZHUH DZDUH RI WKH YLROHQFH > @ ,W LV ZHOO UHFRJQLVH
H[SRVXUH WR GRPHVWLF YLROHQFH LV D VHULRXV $GYHUVH
DQG WKDW VXFK FKLOGUHQ DUH YLFWLPV LQ WKHLU RZQ UL.
LQ ,UHODQG KDYH DW OHDVW RQH SDUHQW ZKR UHJXODUO\
GHSHQGHQW RQ DOFRKRO > @

+DUPIXO DOFRKRO XVH E\ D SDUHQW RU FDUHJLYHU KDV EH}
UDQJH RI GHWULPHQWDO

FRQVHTXHQFHV IRU FKLOG&KHEHHIXVH SRKUHWR
LQFOXGLQJ QHJDWLY DO VoD HAE I/
DO )

HGXFDWLRQDO DQG V

RXWERPHV > @ )xUw ik CHETQD FRUHDMSZ W
JLYHQ WKH FORVH FRQESEWERR VIQWHDLH/R

EHWZHHQ DOFRKRO DQG

GRPHVWLF YLROHQFH LW LV OLWHDW

WKDW KXQGUHGV RI WIRKMPARIMIO FRIQWYHDOG

RI FKLOGUHQ DUH OLYLOQJ L

KRPHV ZLWK DOFRKROJmmlmeJf
YLROHI@DFARKRO XVH LV

LPSOLFDWHG LQ DQ LQFUHDVHG ULVN Rl FKLOG PDOWUHDWF
VH[XDO DEXVH DQG QHJOHFW > @ ,QGHHG D UHYLHZ RI VW

SUHVHQFH RI ERWK FKLOG PDOWUHDWPHQW DQG LQWLPDWH
WKDW WKH\ RFFXUUHG GXULQJ WKH VDPH SHULRG LQ R

&KLOGUHQ PD\ H[SHULHQFH GRPHVWLF YLROHQFH GLUHFWO
ZLWQHVV GRPHVWLF YLROHQFH PD\ DOVR EH VLJQLILFDQWO
IURP VHYHUDO UHYLHZV VKRZ WKDW ZLWQHVVLQJ LQWLPDW!|
DOVR QHJDWLYHO\ DIIHFW WKH GHYHORSPHQW RI FKLOGUHG
PHWD DQDO\VLY FRQFOXGHG WKDW FKLOGUHQ V H[SRVXUH
VLIJQLILFDQWO\ FRUUHODWHG ZLWK FKLOG SUREOHPV LQ WK
HPRWLRQDO EHKDYLRXUDO FRJQLWLYH DQG JHQHUDO KHD¢
,QGHHG FKLOGUHQ LQ VXFK FLUFXPVWDQFHV PD\ H[SHULHQ
SVI\FKRORJLFDO KDUP LQFOXGLQJ DQ[LHW\ GHSUHVVLRQ D
VWUHVV GLVRUGHU > @ ,Q VRPH FDVHV WKLV WUDXPD FDQ
DGXOWKRRG > @ 8QIRUWXQDWHO\ VRPH UHVHDUFK KDV DC



ZKR ZHUH H[SRVHG WR GRPHVWLF YLROHQFH LQ WKHLU FKL(
PRUH OLNHO\ WR HQJDJH LQ GRPHVWLF YLROHQFH DV DGXO'
EHHQ H[SRVHG WR GRPHVWLF YLROHQFH DV FKLOGUHQ DUH
YLFWLPV RI GRPHVWLF YLROHQFH LQ WKHLU DGXOW OLYHV

'"HVSLWH WKH H[LVWLQJ VFKRODUVKLS RQ DOFRKRO DQG LW
'6*%9 PDQ\ KHDOWK SURIHVVLRQDOV GR QRW PDNH WKH FR(
SDUHQWDO SUREOHP DOFRKRO XVH 33%$8 DQG SRVVLEOH SK
SVI\FKRORJLFDO DEXVH RI FKLOGUHQ LQ WKH KRPH $ VWXG\
DQG $$%$, IRXQG WKDW RI PHQWDO KHDOWK SURIHVVLRQDO
RQ SUREOHP DOFRKRO XVH LQ WKH KRPH GHVSLWH WKH VHU
LPSDFWV RQ FKLOGUHQ DQG DGROHVFHQWYV > @

7RR RIWHQ FKLOGUHQ DUH RQO\ FRQVLGHUHG RQFH D SDUH
DOFRKRO SUREOHP RU LV LQ WUHDWPHQW 7KH UHDOLW\ LV
VHUYLFHY DQG VXSSRUWV LQGHSHQGHQWO\ Rl ZKHWKHU D ¢
RU QRW 1RW DFWLQJ LV XQFRQVFLRQDEOH DV HDUO\ LQWH |
DUH HVVHQWLDO WR RIIVHW WUDXPD DQG OLIHORQJ KDUP
SURIHVVLRQDOV IURP WHDFKHUV WR PHQWDO KHDOWK SUR
WKH LPSDFW Rl 33$8 DQG KDYH WKH UHVRXUFHV WR VXSSRU
IDPLOLHVY DW D ZKROH Rl SRSXODWLRQ OHYHO QRW MXVW L
FRQFHUQV > @

790

R Z RP HQZ KRKDYH
EHHQ YIPWP VR YIRGOW
ICAGHOWE\ D SDygHU
LA FDM WDAFKLEEHO
Q) Z W WHP Z HMH
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$OFRKRO VSRQVRUVKLS Rl VSRUW LV WKH NH\WWRQH IRU D
PDUNHWLQJ DFWLYLW\ LQ ,UHODQG DQG DEURDG $Q DUUD\
DUH XVHG WR EXLOG OLQNV EHWZHHQ DOFRKRO VSRUWYV DC
XOWLPDWHO\ GULYHV FRQVXPSWLRQ RI DOFRKRO ,QGHHG I
WKH $VVRFLDWLRQ %HWZHHQ $OFRKRO 6SRUWYV 6SRQVRUVK
UHSRUWHG D SRVLWLYH DVVRFLDWLRQ EHWZHHQ H[SRVXUH
DQG DOFRKRO FRQVXPSWLRQ > @ ,Q SDUWLFXODU WKH UHV
D SRVLWLYH DVVRFLDWLRQ EHWZHHQ H[SRVXUH WR DOFRKR
DQG LQFUHDVHG DOFRKRO FRQVXPSWLRQ DPRQJVW DGXOW '
VFKRROFKLOGUHQ > @ (VVHQWLDOO\ DGYHUWLVLQJ DFWL"
WR LQFUHDVH VDOHV > @

:KLOH WKH DOFRKRO LQGXVWU\ UHSUHWIQDWD WIKYHU B R&LHV
QR OLQN EHWZHHQ VSRQVRUVKLS DQG DOFRKRO FRQVXPSWI
VSRQVRU D ZLGH UDQJH RI VSRUWY HYHQWY DW KRPH DQG I
DQQXDO UHSRUW 'LDJHR VWDWHYV ZH DUH XVLQJ VSRUW W
SDUWQHULQJ ZLWK LFRQLF VSRUWLQJ RFFDVLRQV JLYLQJ X\
DFURVV WKH JOREH > @ 7KLV VSRQVRUVKLS LQFOXGHV 'LD
SDUWQHUVKLSV ZLWK GLIIHUHQW $PHULFDQ 1)/ WHDPV RY
\HDUV DQG FORVHU WR KRPH *XLQQHVV LV WKH RIILFLDO S
1DWLRQV 5XJE\ &KDPSLRQVKLS DQG WKH RIILFLDO EHHU RI \
/HDJXH )XUWKHUPRUH &DUOVEHUJ LV DGYHUWLVHG DV WKt
RI WKH )RRWEDOO $VVRFLDWLRQ RI ,UHODQG > @ :LWK VXF
RI DOFRKRO LW LV OLWWOH ZRQGHU WKDW LQWHUQDWLRQE
SDUWLFLSDWLRQ LQ VSRUW FDQ EH DVVRFLDWHG ZLWK LQF!
GULQNLQJ > @> @> @

7KH SXUSRVH RI PDUNHWLQJ LV WR FUHDWH D QHHG RU GHYV
$OFRKRO LV QRW D VWDSOH LW LV QRW D QHFHVVDU\ SXUF|
PXVW EH FUHDWHG IRU LW DQG QHZ GULQNHUV PXVW EH Ul
H[SDQG WKDW PDUNHW > @ )URP D FRPPHUFLDO SHUVSHFW|
IRU WKH DOFRKRO LQGXVWU\ EHFDXVH VSRUW HVSHFLDOO\
DQG UXJE\ KDYH XQGHUJRQH UDSLG SURFHVV RI K\SHUFRP
ZKLFK KDV UHVXOWHG LQ LQFUHDVHG SUHVHQFH DQG LPSRLU
GHDOV ZLWK DOFRKRO SURGXFHUV > @ 7TKHUHIRUH VSRUW
IRU FRPPHUFLDO VSRQVRUV DV LW SURYLGHV SRVLWLYH EU
JDWHZD\ WR JOREDO DXGLHQFHV > @



JRU LQVWDQFH %XGZHLVHU ZKLFK KDV EHHQ WKH :RUOG &

WRXUQDPHQW ZLOO DJDLQ EH WKH RIILFLDO EHHU RI WK
1RUWK $PHULFD DIWHU EUHZHU $% ,Q%HY UHQHZHG ZLWK ).
WKH GHDO WKH FKLHI PDUNHWLQJ RIILFHU RI $% ,Q%HY VWD
WRXUQDPHQWY DUH WKH PRVW SRSXODU VSRUWLQJ HYHQW\
,Q%HY DUH GHHSO\ FRQQHFWHG WR WKH IDQV DQG WR IRRW
ZKLFK LV ZK\ ZH UH H[FLWHG DERXW H[WHQGLQJ WKH UHODYV

1RW WR EH RXWGRQH 'LDJHR SURYLGHV VSRQVRUVKLS IRU

WKURXJK *XLQQHVV ,Q *XLQQHVV HQJDJHG LQ LWV ILUV)
SDUWQHUVKLS LQ IRRWEDOO E\ EHFRPLQJ WKH RIILFLDO EH|
3UHPLHU /HDJXH $QQRXQFLQJ WKH VSRQVRUVKLS D MRLQW
3UHPLHU /HDJXH ZHEVLWH

H[FODLPHG $V WKH PRVW

ZDWFKHG IRRWEDOO oHpH&HOOEH)] VSRORUR
RQ WKH SODQHW ZKH )$ LQBNPR\W'_H_QN

JDPHVY DUH EURDGFDYV

LQWR PLOOLRQ KRWR)N\DVG%UII;
LQ FRXQWULHYV *XLPQBNLWQ] meQﬂWI_QN

ZLOO EULQJ WRIJHWKHU WKH

EHDXWLIXO JDPH DQG WIQ\M_I* LRXSC‘/EUII'MT]
EHDXWLIXO SLQW WKURGHYHINH\DBIR ELDQGHG

DFWLYDWLRQ RI WKH SDUW HUVKEi
ZLWK WKH 3UHPLHU /HDm SD"]Q/

$W KRPH DQRWKHU 'LDJHR EUDQG

5RVFNVKRUH UHFHQWO\ EHFDPH

WKH RIILFLDO EHHU RI WKH /HDJXH RI ,UHODQG > @ $QQRXC
WKH +HDG Rl %YHHU DW 'LDJHR ,UHODQG SURFODLPHG WKDW
SDUWQHUVKLS ZH DUH FRPPLWWHG WR LQYHVWLQJ LQ WKH
WKH FRXQWU\ )URP ORFDO SXEV WR SDFNHG VWDGLXPV 5R
UDLVLQJ D SLQW WR WKH PDJLF RI ,ULVK IRRWEDOO > @ :lI
,UHODQG LWVHOI *XLQQHVV UHFHQWO\ SDUWQHUHG ZLWK %
VSRQVRU RI WKH FOXE V DzD\ MHUVH\ 6SHDNLQJ DERXW
GHDO ODUNHWLQJ 'LUHFWRU RI *XLQQHVYV ,UHODQG VDLG
FHOHEUDWHY WKH FRPLQJ WRIJHWKHU RI WZR 'XEOLQ LQVWL
VXSSRUW PRGHUQ ,ULVK IRRWEDOO DQG WKH /HDJXH RI ,UH(
VRPHWKLQJ ZH UH LQFUHGLEO\ H[FLWHG WR EH SDUW RI >
ZLOO HYHQ EH RQ VDOH DW WKH *XLQQHVV 6WRUHKRXVH DW

OHDQZKLOH WKH ZHEVLWH IRU *XLQQHVV WKH WLWOH SDUW



WKH 6L[ 1IDWLRQV 5XJE\ &KDPSLRQVKLS VWDWHV :H OO EH
WKH PRVW IURP WKH JDPH VR \RX FDQ EH VXUH RI DQ HSLF
H[SHULHQFH ZKLOVW HQMR\LQJ D JUHDW SLQW RI WKH EODF

,QGHHG WKH DOFRKRO LQGXVWU\ RIWHQ DWWULEXWHV VDO
VSRUWV VSRQVRUVKLS DFWLYLW\ ,Q WKHLU DQQXDO UH
:KLOVW *XLQQHVV KDV EHHQ WKH RIILFLDO SDUWQHU RI WK
&KDPSLRQVKLS VLQFH LQ WKH WRXUQDPHQW KHOSH{
KHLIJKWV 'XULQJ WKLV \HDU V 6L[ 1DWLRQV VDOHV RI SLQW
VWDGLXPV ZHUH XS FRPSDUHG ZLWK > @ OHDQZKLOH
VSRQVRU RI WKH )$, LQ LWV PRVW UHFHQW DQQXDO UHSRU
PDUNHWLQJ LV DQ LQYHVWPHQW LQ WKH *URXS V EUDQGV V
EUDQGHG SURGXFWV VDOHV FDPSDLJQV DQG VSRQVRUVKLS

7KH UHODWLRQVKLS EHWZHHQ VSRUWYV VSRQVRUVKLS DQG L
DOFRKRO LV QRW RQO\ RI FRQFHUQ IRU WKH GULQNLQJ EHKI
DOVR RI FKLOGUHQ 5HVHDUFK IURP $XVWUDOLD VKRZV WKD
LGHQWLI\ DOFRKRO EUDQGV IURP VSRQVRUVKLS RI VSRUWLC
UHFRJQLWLRQ LQIOXHQFHY FKLOGUHQ V EHKDYLRXU

$FDGHPLFV KDYH GRFXPHQWHG WKH WHFKQLTXHV XVHG E\ L
WR FKLOGUHQ DQG WR HQVXUH WKDW FKLOGUHQ DVVRFLDW
SURGXFWYVY VXFK DV DOFRKRO IURP DQ HDUO\ DJH > @ ,QGH
FXUUHQWO\ WKH 1XPEHU EURDGFDVW DGYHUWLVHU WR FKI
ZKHUH FKLOGUHQ VWDUW WR GULQN HYHU\ \HDU > @

,W ZDV IRU WKHVH UHDVRQV WKDW D FHQWUDO DLP RI WKH
$FW 3+$$ ZDV WR UHGXFH WKH GLUHFW RU LQGLUHFW



DOFRKRO SURGXFWV HVSHFLDOO\ WR FKLOGUHQ ,Q RUGHU

RI WKH 3+$$ OHJLVODWHG IRU D GD\WLPH EURDGFDVWLQJ
DGYHUWLVLQJ ZLWK QR DGYHUWLVHPHQWY IRU DOFRKRO Sl
IURP DP WR SP DQG RQ UDGLR RQ D ZHHNGD\ IURP SP WR
IROORZLQJ PRUQLQJ 7KH PHDVXUH ZKLFK FRPPHQFHG RQ
DLPV WR UHGXFH WKH OHYHO RI H[SRVXUH RI FKLOGUHQ WR
ZKLFK LV NQRZQ WR EH D NH\ GULYHU Rl ERWK LQLWLDWLQJ
DQG LQFUHDVLQJ XVH

8QIRUWXQDWHO\ GXULQJ WKH OLYH FRYHUDJH RI WKH ,UHO
PDWFK LQ WKH 6L IDWLRQV ZH VDZ DOFRKRO PDUNHWLC
LQWR WKH KRPHV Rl KXQGUHGVYV Rl WKRXVDQGV RI SHRSOH
WKRXVDQGYV RI WKH YLHZHUV ZHUH FKLOGUHQ 7KH DGYHUW
EOHQG EHWZHHQ *XLQQHVV

DQG *XLQQHVV xvigyg' XUQ) WHQvHRRYHIDIH
LGHQWLFDO EUDQGLQ U
G\W\MU(DIIBY( Q@G

DGV RQ KRDUGLQJV D

RQ WKH ILHOG RI sopWKIE\ P DARKIQWH 6L
1 DARQVZ H\VLY. DBRKRO

7KLV LV QRW WKH ILUVW WLPH

ZH KDYH VHHQ VHFWLIJ%QM-‘AQ] EH'Q] EURDGDW
WKH 3+%$$ FLUFXPYHQW\MHKHDH/H K)(w

LQGXVWU\ ,Q 1RYHPEHU

sHEWLRO Rl wkn N WRXVDQGVR SHRS®

3+$%$ LQWURGXFHG D REEMBWW\WIVR \WRX\DJGV

PHDVXUH RXWODZLQ

DGYHUWLVLQJ RQ W HWE%WZI—U—IW

SOD\ ZKLOH VWLOO DOORZLQJ WKHP

RQ KRDUGLQJV DURXQG WKH SLWFK +RZHYHU DOFRKRO
QRZ EHLQJ XVHG WR VLGH VWHS WKHVH UHVWULFWLRQV DQ
SUHYDOHQW LQ VHWWLQJV ZKHUH DOFRKRO LV QRW DOORZF

SXEOLF WUDQVSRUW DQG RQ DGYHUWLVHPHQWY FORVH WR
VXFK DV VFKRROV DQG SXEOLF SDUNYV

'H DUH DOVR QRZ VHHLQJ DOFRKRO EUDQGV EHLQJ EURDGFL
GXULQJ WKH GD\ DQG RQ WKH ILHOG RI SOD\ LQ VSRUWYV HY|
IXUWKHU LVVXH LQ WHUPV RI EURDGFDVWLQJ DV DOFRKRO E
SOD\LQJ VXUIDFHV LV WKHQ EHLQJ FDUULHG RQ WHOHYLVLR

DOFRKRO IUHH DGV HVSHFLDOO\ GXULQJ VSRUWY HYHQW
DQG EUDQGLQJ RI IXO0O VWUHQJWK SURGXFWV LV H[SRVLQJ
EUDQG PDUNHWLQJ DQG WKH QRUPDOLVDWLRQ RI DOFRKRO
VHWWLQJV



-XVW DV UHVWULFWLRQV XQGHU WKH 3++$ FDPH LQWR IRUFt}
EHJDQ EUDQG VKDULQJ WKDW LV DGYHUWLVLQJ JHUR DOFR
VDPH SDUHQW EUDQGLQJ ,W LV RI QRWH WKDW LQ WKH RXW
Rl WKH 3+$$ UHVWULFWLRQV DUH LQ SODFH JHUR DOFRKRO
VSHQG RI DOFRKRO EUDQG DGYHUWLVLQJ LQ XS IURP
WKRXJK WKHVH SURGXFWY RQO\ PDNH XS DURXQG SHUFHQ
=HUR DOFRKRO DGV DUH QRW EHLQJ SXVKHG EHFDXVH WKH

SHRSOH WR GULQN OHVV EXW EHFDXVH RI WKH DIRUHPHQWL
ZKHUH WKH\ FDQ DGYHUWLVH WKHLU SURGXFWV %UDQG VKI
FKLOGUHQ ZKR VHH SHRSOH GULQNLQJ ZKDW DSSHDUV WR W
EHFDXVH RI WKH VDPH EUDQGLQJ ZLOO DW D \RXQJ DJH EH
WKLQN GLITHUHQWO\ DERXW ZKHQ DQG ZKHUH LW LV DSSURSE

BWURQJ EUDQG UHFRJIQLWLEQ|R DBRKRIDGVDLH

ZKHWKHU GULYHQ E\

DGYHUWLVLQJ WKH E\e:‘ Q:\\/EI_IQ]S)QKFG
WKURXJIK JHUR DOFRKRO  EHDXVHWHDBRKRO

RU DOFRKRO SURGXFWYV

FDQ UHVXOW LQ KLJKHU Vw ZI:I}NSHE(B‘I
DQG SURILW PDUJILQV , E&EHGN GWEXWEHDIK\H

WKH PDUNHWHUV RI
R WHURXMBPARQY

+HLQHNHQ KDYH DGPLWWHG

DV PXFK LQ WKHLU VXEPLVVLRAEZKHHWH FXQ
WR (IILH $2DUGV . UH O D GayH WHWHUSURGXRM

7KH (IILH $ZDUGV ODXQFKHG

LQ E\ WKH 1HZ <RUN

$PHULFDQ ODUNHWLQJ $VVRFLDWLRQ DUH DQ DZDUGV SURJ
PRVW HIIHFWLYH DGYHUWLVLQJ HIIRUWYV > @ ,W LV WKH SU!
LQGXVWU\ DQG WKH DZDUG UHFRJQLVHV DQ\ DQG DOO IRUP
FRQWULEXWH WR D EUDQG V VXFFHVV > @

(ODERUDWLQJ RQ WKHLU +HLQHNHQ FDPSDLJQ LQ ,UHODQ
PHGDO DW WKH ,ULVK (IILH $ZDUGV WKH PDUNHWHUV ZHUH
WKHLU HITRUWYV DUH LQFUHDVLQJ EUDQG OR\DOW\ DQG DOV
LQFUHDVHG VDOHV QRW MXVW RI EXW DOVR RI WKH PDLQ
> @ 7KH FDVH VWXG\ UHIHUHQFH JXLGH IRU WKH +HLQHNHQ
WKDW DGYHUWLVLQJ WKH QRQ DOFRKROLF SURGXFW GURYFH
H[FHOOHQW SURGXFW H[SHULHQFH DQG SRVLWLYH FRQYHUV
EUDQG > @ 7KLV DOVR KDG D EHQHILFLDO HIIHFW RQ +HLQ
VXEPLVVLRQ IXUWKHU QRWHG WKDW WKH VXFFHVV RI WKH -
KDV FRPSRXQGHG JURZWK IRU WKH EUDQG RYHUDOO LQ D VI



5HFHQW VSRUWVY HYHQWY KDYH UHYHDOHG WKHVH SUDFWLF
FRPSDQLHV KDYH VRXJKW WR SXW WKHLU EUDQG DW WKH FF
LPSRUWDQW VSRUWLQJ HYHQWV *XLQQHVV GLVSOD\HG WKH
DQ DGGLWLRQDO RQ WKH SLWFK GXULQJ 6L[ 1IDWLRQV PD
,QGHHG UHVHDUFK IURP WKH 8QLYHUVLW\ RI 6WLUOLQJ IRX
UHIHUHQFHV EHLQJ VKRZQ DW D UDWH RI XS WR RQH HYHU\
RI SOD\ GXULQJ VRPH KLJK SURILOH UXJE\ PDWFKHV DIWHU |
FDPH LQWR SODFH > @

6LPLODUO\ GXULQJ WKH UHFHQW 1DWLRQV /HDJXH IRRWEDC
,UHODQG Y (QJODQG &DUOVEHUJ GLVSOD\HG WKHLU ORJR E
OLQHV DJDLQ ZLWK WDJJHG RQ 7KHUH ZDV D SDUWLFXC
H[DPSOH RI D JHUR DOFRKRO SURGXFW EHLQJ DGYHUWLVHG
ZKLFK LV QRW HYHQ DYDLODEOH RQ WKH PDUNHW > @ )RUJ|
SURPLQHQWO\ GLVSOD\HG RQ WKH ER[LQJ ULQJ GXULQJ D KI
ILJKW LQ 0D\ 8QGHU 3+%% UXOHVY DOFRKRO EUDQGLQJ V
GLVSOD\HG RQ WKH ULQJ 7KH PDQXIDFWXUHU FODLPHG WKI
GHYHORSPHQW 7KLV SURGXFW LV VWLOO QRW DYDLODEOH

7KH SXUSRVH RI PDUNHWLQJ LV WR FUHDWH D QHHG RU GHYV
WKH DOFRKRO LQGXVWU\ XVHV VSRUW WR GULYH LQFUHDVH
LQFUHDVHG DOFRKRO FRQVXPSWLRQ DQG DV SUHYLRXVO\ V
V\VWHPDWLF UHYLHZV KDYH UHSRUWHG D SRVLWLYH DVVRFI
H[SRVXUH WR DOFRKRO PDUNHWLQJ DQG DOFRKRO FRQVXPS
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JRU PDQ\ LQ ,UHODQG VSRUW LV D UHJXODU SDUW RI WKHLL
RU ZD\ WR PDLQWDLQ SK\VLFDO KHDOWK RU DV D VSHFWDW
DWKOHWHY FOXEV FRXQWLHV SURYLQFHV RU QDWLRQDO |
VSRUW KDV EHFRPH D FRUH SDUW RI SHRSOH V ORFDO DQG
PDQ\ SHRSOH ULJKWO\ RU ZURQJO\ ORRNLQJ XS WR DWKOH
:KDW VRFLHW\ SROLF\ PDNHUV DQG VSRUWLQJ ERGLHV WK}
KRZHYHU DUH WKH KD]DUGRXV EHKDYLRXUV WKDW FRH[LVW
DOFRKRO XVH

$OFRKRO DQG VSRUW KDYH ORQJ KDG D FRPSOH[ UHODWLRQ
WUXH LQ UHODWLRQ WR WKH DOFRKRO LQGXVWU\ WU\LQJ W
VSRUW DW DOPRVW DOO OHYHOV IURP ORFDO VSRUWYV FOX
HYHQWY WR OLYH VSRUW DW ODUJH YHQXHV DPRQJVW RWHK
WKLV LV D FRQFHUQ LV EHFDXVH Rl WKH NQRZQ FRQQHFWLR
PDUNHWLQJ DQG LQFUHDVHG DOFRKRO FRQVXPSWLRQ > @ I
FRQVXPSWLRQ DQG YLROHQFH > @

5HVHDUFK LQ %ULWDLQ ZKLFK VXUYH\HG IRRWEDOO VXS
WKLUG RI SDUWLFLSDQWY DJUHHG WKDW DOFRKRO LV HDVL(
JURXQGYV DQG DJUHHG PRVW SHRSOH DWWHQGLQJ IRRW|
DOFRKRO EHIRUHKDQG > @ 6LPLODUO\ UHVHDUFK IURP WKt
$PHULFD VKRZV D VWURQJ DVVRFLDWLRQ EHWZHHQ VSRUWYV
DPRQJ ERWK VSRUWY SDUWLFLSDQWY DQG VSHFWDWRUV >
UHVHDUFK LGHQWLILHG WKDW DPRQJ FROOHJH VWXGHQWYV
PRUH OLNHO\ WR GULQN DOFRKRO DQG GULQN DOFRKRO KH
SURILOH JDPHV > @

OHDQZKLOH $XVWUDOLDQ UHVHDUFK LQWR WKH DWWLWXGH\
GULQNHUV IRXQG IDQV RI WKH ZLQQLQJ WHDP ZRXOG GULQN
WKRVH ZKR VXSSRUWHG WKH ORVLQJ WHDP ZLWK FULENHW
RI VSRUWY HYHQWYV ZKHUH WKHUH LV VLJQLILFDQW DOFRKR
,QGHHG WKLV FRUUHVSRQGV WR H[SHULHQFHV LQ %ULWDLGC
EHWZHHQ DQG KDYH EHHQ LGHQWLILHG DV GULQNLQJ D\
ZKHQ ZDWFKLQJ DQG ZKHQ VRFLDOLVLQJ DIWHU D VSRUWLQ

$OFRKRO FRQVXPSWLRQ KDV DOVR EHFRPH D FRQFHUQ IRU |
ERGLHV ,Q WKH :HOVK 5XJE\ 8QLRQ :58 DQQRXQFHG WK



DOFRKRO IUHH JRQHV ZRXOG EH WULDOOHG IRU :DOHV 1RY}
DIWHU VHYHUDO UHSRUWYV RI DOFRKRO IXHOOHG DQWL VRFL
GLVDEOHG IDQ EHLQJ DEXVHG E\ GUXQNHQ VSHFWDWRUYV >

WRRN WKLQJV IXUWKHU DQG GHFLGHG WR FORVH DOO EDUV
KRPH PDWFKHV LQ WKH *XLQQHVYV 6L[ 1DWLRQV &KDPSLRQVK
BULQFLSDOLW\ 6WDGLXP DIWHU D QXPEHU RI KLJK SURILOH

LOWUXVLRQV RQWR WKH SLWFK LQ FRQVHFXWLYH PDWFKHV
ER\ EHLQJ OHIW LQ IORRGV RI WHDUV DIWHU KH ZDV YRPLWt!
> @

5XJEN LQ ,UHODQG KDV H[SHULHQFHG VLPLODU GLIILFXOWLH
5XJE\ )RRWEDOO 8QLRQ ,5)8 FRQGXFWHG D VXUYH\ RI ID
WRZDUGV DOFRKRO DV SDUW

RI DQ HIIRUW WR FRXQWHU $Q’5)8WL)(I_‘
DFFXVDWLRQV WKDW

LQWHUQDWLRQDO PD v H |DQVIRXQG
H[SHULHQFH KDG EHFRPH \MD/\/ H W@ww
DOFRKRO RULHQWDWHG > ff I—G Z

7KH ,5)8 VXUYH\ IRXQG

WKDW RI DGXOW iR \WH DXAMP Q
IDQV VXUYH\HG VDLG IOMCDARCDOIDP H/DIDIOWY

WKH\ ZHQW WR WKH

DXWXPQ LQWHUQDWLFFOM S [UFDDIGS XMADID

JDPHV DJDLQVW 6RXWK $IULFW R GUCNE

DQG $XVWUDOLD LQWHQGLQJ

WR GULQN > @ 7KH VLWXDWLRQ

IXUWKHU FDPH WR D KHDG LQ ZKHQ ,ULVK 7LPHV UXJE\ F
*HUU\ 7TKRUQOH\ EHPRDQHG WKH IODW DWPRVSKHUH DW ,U
IDWLRQV &KDPSLRQVKLS PDWFKHV VD\LQJ WKDW IDQV ZHU}
JDPHV DV D GULQNLQJ RFFDVLRQ > @

+RZHYHU E\ LW DSSHDUHG OLWWOH KDG FKDQJHG 2Q W
7XHVGD\ WK )HEUXDU\ 57<V /LYHOLQH VKRZ UHFHLYHG PX
,ULVK UXJE\ IDQV UDLVLQJ FRQFHUQV DERXW WKH VFDOH RI
DW WKDW ZHHNHQG V 6L[ 1IDWLRQV UXJE\ PDWFK EHWZHHQ ,
DW WKH $YLYD 6WDGLXP 'XEOLQ > @ 7KH FDOOHUV UDLVH
HYHQW ZDV DOFRKRO RULHQWDWHG ZLWK UXJE\ SOD\LQJ V¢
7KRVH IDQV ZKR FRQWDFWHG /LYHOLQH RXWOLQHG KRZ WK
E\ IDQV FRQVWDQWO\ JRLQJ WR DQG IURP WKH EDU DQG LQ
IDQ YRPLWLQJ RQ D URZ RI VSHFWDWRUV > @ <HW VXFK D



VXUSULVLQJ JLYHQ FRPPHQWYV IURP WKH RUJDQLVHUV RI WK
*XLQQHVY DQG WKH 6L[ 1IDWLRQV ZHUH QRZ VIQRQ\PRXV >

5HFHQWO\ DQ H[SORUDWRU\ VWXG\ IXQGHG E\ IRRWEDOO D>
FRQFOXGHG WKDW UHLQWURGXFLQJ WKH VDOH RI DOFRKRO
UHVXOW LQ LQFUHDVHG DOFRKRO FRQVXPSWLRQ UHGXFHG
SXEOLF GLVRUGHU > @ 5HVHDUFKHUV IURP WKH 8QLYHUVL)
YDULHW\ RI VWDNHKROGHUV ZLWKLQ IRRWEDOO FOXEV VDI
SROLFH SXEOLF KHDOWK DQG 1+6 WKH 6FRWWLVK *RYHUQP
OLFHQVLQJ DV ZHOO DV FRQGXFWLQJ VLWH YLVLWV WR 6FR\
UHJDUGLQJ WKH SRVVLELOLW\ RI UHLQWURGXFLQJ WKH VDO
VWDGLD LQ 6FRWODQG > @ +RZHYHU WKH LPSDFW RI VXFK
EH RYHUZKHOPLQJO\ QHJDWLYH UDQJLQJ IURP FRQFHUQV D
Rl GLVRUGHU DW PDWFKHV WR LQFUHDVHG DOFRKRO FRQVX
DWWHQGLQJ PDWFKHVY D ORVV RI LQFRPH WR ORFDO SXEV
FKLOGUHQ DQG \RXQJ SHRSOH WR DOFRKRO FRQVXPSWLRQ I
PDUNHWLQJ > @ $OFRKRO )RFXV 6FRWODQG TXLWH ULJKWC
RZzQ JRDO IRU WKH IRRWEDOOLQJ DXWKRULWLHYV

7KH LVVXH RI DOFRKRO SHUPHDWHY DOPRVW HYHU\ VSRUW

$XVWUDOLDQ 2SHQ ZKHUH WKH WRXUQDPHQW GLUHFWRU KD
VXJIJIHVWLRQV FURZG EHKDYLRXU KDG WDNHQ D WXUQ IRU W
SOD\HUV VXFK DV 1RYDN '"MRNRYLF DQG 'DQLHOOH &ROOLQ\
EHKDYLRXU WR WKH OHYHO RI DOFRKRO FRQVXPHG E\ SDWU
DOFRKRO IXHOOHG VSHFWDWRU YLROHQFH DW KRUVH UDFLQ
GDPDJLQJ SUREOHP HYLGHQFHG E\ UHFHQW KLJK SURILOH 1
*RRGZRRG DQG $VFRW UDFHFRXUVHV > @

,Q WKHLU FRQIHUHQFH SDSHU $OFRKRO DQG VSRUW FDQ ZlI
RWKHU" -RQHV 3KLOOLSVRQ DQG /\QFK RXWOLQHG WKDW
KDYH DQ\ LQYROYHPHQW LQ VSRUW DV D SDUWLFLSDQW RL
H[SRVHG WR D VWURQJ PHVVDJH WKDW DOFRKRO DQG VSRU\
OLQNHG > @ $OFRKRO LV DOVR D FRPPRQ IHDWXUH RI WKF
H[SHULHQFH HVSHFLDOO\ LQ VLWXDWLRQV ZKHUH VSHFWDW
VSRUWLQJ HYHQWYV LQ SXEV DQG RWKHU OLFHQVHG SUHPLV
WKDW WKH SUHVHQFH RI DOFRKRO LV D SDUW Rl WKHLU VSH
,QGHHG VSRUWLQJ HYHQWY KDYH EHHQ LGHQWLILHG DORQ
DQG PXVLF IHVWLYDOV DV WKH PRVW FRPPRQ HYHQWYV WR L
DOFRKRO UHODWHG SUHVHQWDWLRQV WR HPHUJHQF\ GHSDL
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6WXGLHVY KDYH KLIJKOLJKWHG WKH OLQN EHWZHHQ DOFRKRO
DQG DJJUHVVLRQ DQG LW LV IRU WKLV UHDVRQ WKDW PDQ\
GHFLGHG WR UHVWULFW DOFRKRO FRQVXPSWLRQ RQ VLWH L
IDQV > @ :KLOH PXFK IRFXV KDV EHHQ RQ SOD\HU YLROHQ
YLROHQFH LW LV UHFRJQLVHG WKDW D YDULHW\ RI RWKHU |
YLROHQFH H[LVW LQFOXGLQJ GRPHVWLF YLROHQFH > @ :K
KDSSHQV LQ WKH KRPH YLFWLPVY GRQ W KDYH WKH DELOLW\
SHUSHWUDWRU

,Q WKHLU SDSHU 6SRUW
6 SR HYHONCER CRW

UHODWHG GRPHVWLF OHQFH

([ISORULQJ WKH FRPS RP HXE YIRB(HH DV
UHODWLRQVKLS EHWZ4H QLan Y DIHURERQME®!

VSRUWLQJ HYHQWYV DQG

GRPHVWLF YLROH o HRUWHUDRARQY EXVWKHGYHY
'LOOLDPV DQG 1HYLOOH R DBRKROFRQMP SWRQ

VWDWH ,W LV QRW WKDW

>VSRUWLQJ HYHQWV@QQBI_X(a\R\ﬁ«HKI-‘]K® HKDUHG

WKH YLROHQFH EXW UDWKRAWRCDOCDMUHRI \XKFK

WKDW WKH H[FLWHPH

GLVDSSRLQWPHQW DWMWW

IORZ RI DGUHQDOLQSU—MIBQ:HH \D(FKLQ:LG'QM

UHVXOWLQJ IURP

ZDWFKLQJ D WHDP SOD\ PD\ H[DFHUEDWH H[LVWLQJ WHQVL
UHODWLRQVKLS DQG UHVXOW LQ ORVW WHPSHUV DQG YLRO|
EHKDYLRXU PD\ EH PDGH ZRUVH RU PRUH OLNHO\ ZKHQ DOFF
FRQVXPHG > @

,Q %ULWDLQ WKH DVVRFLDWLRQ EHWZHHQ DOFRKRO VSRU\
YLROHQFH SURPSWHG WKH +RPH 21ILFH WR KLJKOLJKW WKH
"RUOG &XS > @ )XUWKHU UHVHDUFK RI WKH +RPH 2IILFH DC
GRPHVWLF YLROHQFH LQFUHDVHG LQ WKH FDVH RI D GHILQL
WKH (QJODQG PHQ V WHDP > @ 'XULQJ WKH /RQGRQ 20\
/IRQGRQ %RURXJK Rl 1HZKDP SURGXFHG EHHU PDWV GHVLJQ]
DQ LQIRUPDWLRQ FDPSDLJQ DERXW GRPHVWLF YLROHQFH >
XVHG E\ +DULQJH\ &RXQFLO /RQGRQ GXULQJ (XUR > @
IRUFHV DURXQG WKH ZRUOG KDYH LGHQWLILHG VXUJHV LQ G
IROORZLQJ ELJ HYHQWV LQ QDWLRQDO DQG LQWHUQDWLRQE



5HVHDUFK E\ %ULPLFRPEH DQG &DI« ORRNHG DW WKH DVVRF
GRPHVWLF YLROHQFH DQG (QJODQG IL[WXUHV GXULQJ WKH
6RXWK $IULFD 7KH UHVHDUFK XVHG XQLTXHO\ GHWDLOHG G
KRXUO\ G\QDPLFV Rl LQWLPDWH SDUWQHU GRPHVWLF DEXVH
IRRWEDOO JDPH DQG IRXQG WKDW ZKHQ WKH (QJODQG QDWL
RU ORVW WKHUH ZDV D VLJQLILFDQW LQFUHDVH LQ GRPHVW
WKH DXWKRUV KLJKOLJKWLQJ WKH LPSRUWDQFH RI PDWFK R
GRPHVWLF YLROHQFH UHSRUWV > @

6XFK UHVHDUFK LV EDFNHG XS E\ WKH PRVW FRPSUHKHQVLY
WKH OLQN EHWZHHQ VSRUW DOFRKRO DQG '6*%9 ,YDQGLE
FRQILGHQWLDO DQG XQLTXHO\ GHWDLOHG LQGLYLGXDO FDO
ODQFKHVWHU 3ROLFH ZLWK WKH WLPLQJ RI IRRWEDOO PDWF
HLIJKW \HDUV WR HVWLPDWH WKH HIITHFW RQ GRPHVWLF DEX’
FRQWDLQHG GHWDLOHG LQIRUPDWLRQ RQ WKH WLPLQJ ORF
UHODWLRQVKLS LQIRUPDWLRQ RQ WKH YLFWLP DQG LQIRUP
SHUSHWUDWRU DPRQJ RWKHUYV

7KH UHVHDUFK WHDP WKHQ FRPSOHPHQWHG WKLV ZLWK GDV
PDWFKHV Rl ODQFKHVWHU 8QLWHG DQG ODQFKHVWHU &LW\ L
EHWZHHQ $SULO DQG -XQH DPRXQWLQJ WR DOPRVW
ZLWK GHWDLOHG GDWD RQ WKH WLPLQJ ORFDWLRQ UHVXO'
SUREDELOLWLHV RI WKH JDPH > @ ,YDQGLE HW DO HVWDE
JDPH FKDQJHG WKH G\QDPLFV Rl GRPHVWLF DEXVH VXFK D
LQ DEXVH LQFLGHQWYV GXULQJ WKH KRXU GXUDWLRQ RI D J
VXEVWLWXWLRQ HIIHFW Rl IRRWEDOO DQG GRPHVWLF DEXV}E
IROORZLQJ WKH LQLWLDO GHFUHDVH GRPHVWLF DEXVH LQF
SDUWQHUV VWDUWHG LQFUHDVLQJ DIWHU WKH JDPH DQG SH
ODWHU > @

7KH UHVHDUFK IXUWKHU VKRZHG WKDW LQFUHDVHV LQ GRPF
GULYHQ E\ LQFUHDVHV LQ DOFRKRO UHODWHG GRPHVWLF DE
HDUO\ JDPHV ZKLOH DEXVH FDXVHG E\ QRQ DOFRKROLVHG ¢
UHPDLQHG VWDEOH DQG JDPHV VFKHGXOHG ODWHU LQ WKH
LQFUHDVH LQ DEXVH (VVHQWLDOO\ ZKHQ WKH SHUSHWUDW
RI DOFRKRO DQG JDPHV DUH HDUOLHU LQ WKH GD\ ,YDQGLE
DQG VWDWLVWLFDOO\ VLIJQLILFDQW FXPXODWLYH HIIHFW RI
GRPHVWLF DEXVH WKURXJKRXW WKH GD\ > @ 7KH DXWKRU\
REVHUYHG LQFUHDVH LQ GRPHVWLF DEXVH ZDV GULYHQ HQV
SHUSHWUDWRUV DQG WKDW LW ZDV WKHUHIRUH LPSRUWDQV
DLPHG DW UHGXFLQJ DOFRKRO FRQVXPSWLRQ GXULQJ DQG :
VSRUWLQJ HYHQWYV



OHDQZKLOH LQ WKHLU UHVHDUFK LQWR )DPLO\ 9LROHQFH D
RI 8QH[SHFWHG (PRWLRQDO &XHV RQ 9LROHQW %HKDYLRU

D ULVH LQ YLROHQFH DIWHU DQ XSVHW ORVV FRQFHQWUDW
ZLQGRZ QHDU WKH HQG RI WKH JDPH DQG WKDW VXFK HSLYV
ODUJHU IRU PRUH LPSRUWDQW JDPHV > @

IHYHUWKHOHVV LW PXVW EH VWDWHG WKDW PDMRU VSRUW
GRPHVWLF YLROHQFH DV SHUSHWUDWRUYV DUH UHVSRQVLEC
WKH OHYHOV RI DOFRKRO FRQVXPSWLRQ OLQNHG WR WKH K|
QDWXUH RI VXFK HYHQWY VHHPV WR LQFUHDVH WKH SUHYDC
> @ 7KHUHIRUH LW LV FOHDU WKDW WKHUH LV D QHHG WR
FRQVXPSWLRQ DPRQJ VSHFWDWRUY DW OLYH HYHQWV > @
WKHUH LV D QHHG WR UHGXFH ZKROH RI SRSXODWLRQ DOFR
WKH :RUOG +HDOWK 2UJDQLVDWLRQ V EHVW EX\V FRQWUF
PDUNHWLQJ DQG DYDLODELOLW\

' DRILRP * UDMUO DCRKHWMUSRIFH DQDOMQ) WHWP LQ) R 0 DQ8 B DG
0 DQ&IW | RREDEP DRKHY DQG GRP HVAE DEXVH LGAGHIAHVRYHUD SHIRGR
HIKWHDY DPRW PDRKHV KRZHGD  GHRUHDWHIQDEXHICAGHON

GUQ WH  KRXUGXUDARQR DJDP HIRTRZ HGE\ DQLGRHDH SHONGQY
KRXWY D \WUMKH P DK
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7KHUH LV D VLIJQLILFDQW ERG\ RI UHVHDUFK VXJJHVWLQJ D
EHWZHHQ VSRUWY DOFRKRO FRQVXPSWLRQ DQG GRPHVWLF
KDYH IRXQG D VWURQJ EXW FRPSOH[ OLQN EHWZHHQ DOFRK
DEXVH VXJJHVWLQJ WKDW DOFRKRO FDQ HLWKHU EH VHHQ |
DQ DJJUDYDWLQJ IDFWRU RU D WULJJHU RI YLROHQW EHKD"
RWKHU VHWWLQJY > @ ORUHRYHU UHVHDUFK DOVR DUJXH
ZKHUH H[FHVVLYH GULQNLQJ LV HQFRXUDJHG VXFK DV WKU|
RI DOFRKRO GXULQJ VSRUWLQJ HYHQWY DUH RIWHQ SHUPL\
EHKDYLRXU DQG VH[LVP

ZKLFK FDQ LQFUHDVH WKH SHI‘HRMMDN

OLNHOLKRRG RI DOFR UHODWHG

GRPHVWLF DEXVH > \RADOHRQOM WZ KHH
*LYHQ WKDW DOFRKRO LV H

GHHsO0\ LowHuwzLQERRWMIHS VXHK DVWILRXIK
VSRUW > @ DQG DOFRKRPISIRP RARQR DBRKRO

LV D ULVN IDFWRU IRU '6*%

9
LW LV LPSRUWDQW WKWW I_}{I-QNIJH
LV D ZKROH RI JRYHUQRARYSHP MIYHR YIRBON

DSSURDFK WR DOFRKRO LQ

EHKDYIRXU
,UHODQG $V *UDKDP DQGWH b
HW DO VWDWHG LQ WKH LY E-sHTO [CHUHOHWH

$OFRKRO ODL 1RW &WH DERKROUHDWMG
0 f

3DUWQHU 9LROHQFH

6HHPV WR ODNH ,W :RUVH GRP HXNF DEX\H

$ &URVV 1DWLRQDO &RPSDULVRQ

RI WKH 5SHODWLRQVKLS %HWZHHQ $OFRKRO DQG 6HYHULW\ F
,JORULQJ WKH SUHVHQFH RI DOFRKRO ZLOO QHLWKHU HO

SDUWQHU YLROHQFH QRU SUHYHQW LWV EHLQJ XVHG DV DQ

FRQWUDU\ WKH PRUH ZH NQRZ DERXW KRZ DOFRKRO DIIHFW

LQWLPDWH SDUWQHU YLROHQFH WKH EHWWHU DEOH ZH ZLO

SUHYHQWLRQ VWUDWHJILHYV DG @ UHDWPHQW UHVSRQVHV

*LYHQ WKH OLNHOLKRRG RI LQFUHDVHG GRPHVWLF VH[XDO
YLROHQFH DURXQG VSRUWLQJ RFFDVLRQV WKHUH LV D FOHL
SURYLVLRQ RI SROLFLQJ DQG VHUYLFHV IRU YLFWLPV LQFO>
WKRXJK WR DGGUHVVLQJ WKHVH GLIILFXOW DQG FRPSOH][ L\



SUHYHQWLRQ 5HGXFLQJ DOFRKRO FRQVXPSWLRQ DFURVV W
KDV D VLIJQLILFDQW UROH WR SOD\ 7KLV FDQ EH DFKLHYHG
+HDOWK 2UJDQLVDWLRQ V EHVW EX\V FROQWUROV RQ SULF
DYDLODELOLW\

:KLOH VSRUWY DOFRKRO DQG GRPHVWLF YLROHQFH DUH LC
FRQWH[WYVY HIIRUWV WR DGGUHVV DQG PLWLIJDWH WKHVH LV
FKDQJLQJ FXOWXUDO QRUPV DQG FUHDWLQJ VI\VWHPV RI VX!
DITHFWHG E\ DQG WKRVH DW ULVN RI HQJDJLQJ LQ YLROHQF
VFRSH IRU DWKOHWHYVY FOXEV FRXQWLHV SURYLQFHV DQG
SOD\ D UROH LQ WDFNOLQJ DOFRKRO KDUP DQG '6*%9 ZKLO
LPSHUDWLYH WKDW JRYHUQPHQW DQG VWDWH DIJHQFLHV HQ
+HDOWK $OFRKRO $FW LV LPSOHPHQWHG LQ IXOO DQG WK
LIQRUHG RU FLUFXPYHQWHG DV ZH KDYH VHHQ ZLWK 6HFWL
RI WKH OHJLVODWLRQ

YXUWKHUPRUH WKH JRYHUQPHQW PXVW LPSOHPHQW WKH
Rl WKH 6WHHULQJ *URXS 5HSRUW RQ D 1DWLRQDO 6XEVWDQ
DQG LPSOHPHQW D EDQ RQ VSRUWV VSRQVRUVKLS E\ DOFRK

$$, EHOLHYHV WKHUH LV D QHHG WR WDFNOH WKH PDQXIDFYV
OLQNLQJ DOFRKRO DQG VSRUW E\ WDFNOLQJ WKH PHFKDQLV
DOFRKRO LQGXVWU\ WR FUHDWH DQG VXVWDLQ WKLV OLQN

W LV WLPH WR EDQ DOFRKRO VSRUWY VSRQVRUVKLS

© RIS + HDOM 2 L DQVDARQV 196-MA#AA V' DUH SRIA VROMRQYWDADUH KLIK® FRMH | HARYH
HYLGHQAH EDVHG DQG\ LHT D LI QULIFDQAHMLD RO LQYHWR HONRUIRYHLP HOAVRR DERSW

LVH UFH
VLY
RQ
J

IRUFH
V RQ WK}
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> @XDQ 7KH' RP HWE 6H XDCDQG* HOGHUYDHGOLRBIFH * 6% 98 $IHA SRSRDM3DQ " XEQQ &X0Q
' 6+ 90 $IHR $YDUDEGIDAKWEY ZZZ JRYIH SA 11 KWBY DAVAWJIRYIH HED H EG DD
HH D HSA SDIH OX®

> @XDQ 7KH' RP HWF 6H XDODQG* HIGHUYDHGILRGIHH * 6% 98 $IHR SRSRDM3DQ " XEQQ &XDQ
' 6* 0 $IHR $YDDEGI DAKWEY 277 JRYIH SA "I1Gi KMV DWHWJIRYIH HED H EGDD
HH D HSA SDIH OX@®

>@ RPHQVSIG )CAV ' RP HWAF CEX\H VP RUHFRP P RQWDQ\ RX WICN $YDLME®I DAKWEY ZZ 7 Z RP HMIGIH JH)
1QRP HG IDFW

>@R®A ' U/ * HOGHUYDVHG 9 LRGIFH Q) , UHDQG $YDLMEGI DAKWEY  SXEQFSRIA 1H FRIG JHOGHUEDHG VIRBLFH 1O
UHDOG

>@RB\ ' U/ * HOGHUYDVHG 9 LRGIFH Q) , UHDQG $ YDIMEGI DAKWEY  SXEQFSRIR 1H FRVIG JHOGHUEDHG YIRBCFH 1O
UHDOG

>@RB\ ' U/ * HIGHUYDVHG 9 LRBGIFH Q) , UHDQG $ YDIMEGI DAKWEY  SXEQFSRIR 1H FRVIG JHOGHUEDVHG YIRBIOFH 1O
LUHDOG

> @ XURSHDQ8 QRQ$IHGR 1RU) XQEDP HQECELIKW 9LRGIFH DIDIQWAZ RP HQ DQ( 8 ZIGHVKYH /X[ HP ERXU 3XETEDARYY
21IIFHR WH ( XURSHDQ8 QIRQ $YDIMEGI DAKWEY 777 (Z ALIH P DIHY XSBOGY) 56 9IRBLAESJOOWE RP HBXWYH PO
BAXIVSA

> @WBY_ SPFOFELQP QKJRY DWFBNV30&

> @ HDOM BHYLEH ([ HR\WYH " RP HME YIRGIQFH DQG DEXVH $YDIMEGIDMKWEY 277 KVHLH P HOROKHDOM @1 H VIWDARDY
HYHON GRP HWF YIRBICFH DOG DEX\VH

> @ HOVSIG $QOOBHSRW  $YDDEGIDAKWEY 777 P HOOGIHZ S FROMOAKSBOGY 0 HV $IG $QX0
5HSRW  3UAWSHBDWH 1RY sa

> @ RPHOVSIG $QOCOP SOAVMBHSRW ' XEAD : RP HOVS$IG $YDLMEGIDW

KWBV 777 ZRP HOOGIH DS XSEOG/ . RPHVSIGSQXOO5HSRW 53

> @HOADOSVDAAEY 2 | LFH 6H XDOBLRBIFH 6XUH 0 DIQ5HKXAV $YDIDE® DV

KWBV 777 PRIH HQ UHBDWHVDQEEXETEDARQY HS S WP UVH XDIMRBICAHXUH, P DQUAVXAV RYHIDXBUHYDBIORH

> @R\ ' U/ * HIGHUYDVHG 9 IRBIFHLQ, UHDQG $ YOLMEGI DAKWEY - SXEQFSRIF 1H FRVIG JHOGHUEDVHG YIRBIFH 1O
LUHDOG

> @HOADOSVDAEY 2 |1 LFH 6H XDOBLRBIFH 6XUH 0 DIQ5HKXOV $YDIDE® DV

KWBV 777 PRIH HO IHPDHDOGSXETFDAROY HS S WP UVH XOOIRBOFHWYH P IOUAXOV RYH DIBUAYDBIFH

> @F HPRMS 7KUH\ FOY DWUS\KEQ) 0 XUBK\ VDI LE G-, BHDIQGV 1L KD DLOMYHP LEL.GH DQG WHMGKHQ) R
ZRP HQFRQAQXHY P DJHO DI IGH ' XED $YDIMEGI DAKWEY ZZ 7 1P DIHIH QYQ) WHH \ FOLY DWUDKER) P XUSK\V WD)LE
GHDM WWHDIOGV 1LJKAD) DIOWM HP LA.GH DOG WH MBIOAQ) R Z RP HO FROMXHY

> @ RPHIVSIG $QUCOP SIAVBHSRW ' XEQD : RP HQVS$IG $YDLOEGIDW

KWBV 777 7ZRP HOOGIH D5S XSBOG/ . RPHVSIGSQXOO5HSRW  S3

> @PREIN. SRAV6$ DGO XAWDQ / ) HP LHGHIQ, IHDQG -RXDCR ) RMOME DQG/ HIDOD HAACH
9ROPH  2RREHJ $YOLOEGI DMKAEY 77 7 \AHFHAUHAWRP \ALHORH DIWFG! S 6 :

> @AUH6 SRINVR BRELHN R 3UREGP $ERKROBVHLQ, UHDQG ' XEQR + HDOM 6HYLEH ( [ HRYH $YDLOEGI DV

KWBV 777 GXIVDOEIBRKRAH +6( ERRINBREBRAHWER EBUREGP B GRKRESB VAR IHDOGSA

> @RRP 5 S5RARZ , TKHVKDHR YIRGIFH DMIEXWEG! VR GUCNQ) -RXUDOR 6XEWIGRH 8 \H $YOLOEG

DAMVKWBY ZZ Z WWIOG RQICHFARP (RLDEV

> @UHYHOARQ ERIERDAYH $CEHQI KDUP I XCOBRKROXVH VR UHEXFH LOAP DM SDMZHUYIRBICRH DQG YIRGIFH DI CLOW
FKIGHQLQWH KRP H $ YOLOEGI DAVKWEY  SUHYHOWRO FRIDERIDAVHRU Z S FROMOAKXSEOGY $ORKROSHYIHZ ) 18/ S

> @UHYHOARQ SRIDERDAYH $SCEMMQ) KDUP | XCOBRKROXNVH VR UHGKFH LOAP DM SDUHUYLRBIGAH DQG YIRBIGFH DI DLW
FKLGUHQLQWH KRP H $ YDLIE®! DAVKWEY - SUHYHOARD FRIDERIDAYHRU Z S FROMOAXSBOGY SORKROBHYIHZ ) 18/ SA




> @ IORQ' U, 6VRS J DV KW Z RP HQIDALQ) DBFRKROIXHIBIG GRP HME YIRBIFH 6\GH. © RP HOV$JIHIED $YDIDE®| DV
KWBV_Z RP HODIHOEDFRP DX OWMAMRS JDWIKWQ) 7 RP HO [ DAQ) DFRKROIXHIBG GRP HVAF YIRBIOFH

> @ RUB+HIIM 2 DY) DARQ SUHYHQAQ) LOAP DM SDWZHUDQG \H, XDOYIRBIQAH DI DOWZ RP HQ VINQJ) CRARQDQG
JHHDAQ) HYIGHIAH * HOHYD © RUES+ HDOK 2 LIDQ] DARQ $YOLME®I DV

KBV LUVZ KRIOAEWAHP KDOGB BHUSONHMRIG $ '  '& $ o $ ()
MHDXHIH

> @UKP . %GOG/ 6 : LOGDAN 6& DQG * P HO* $ORKROD D' 1 RAGDXVH 3DWZHUILRBIFH %0AWEH-P VMR O DNH, W
: RUH $ &URW1 DARCDORRP SDUMRQR! WH 5 HIMRQUKLS %4-WE HHQ $GRKRODQG 6HYHUW R 3DMGHU9IRBIFH -, QMSHY 9 IRBIFH
XQ $YDLOEGI DMAOABY  SP FQFELQP QK JRY DWFBN 30 &

> @UHYHORQ &RADERDAYH $EAHMQ KOUP | XCDBRKROXNVH VR UHEXFH LOAP DM SDUEHUYIRGQFH DQG YIRGIGAH DI QW
FKIGHQLQWH KRP H $YOLOEG! DAVKWEY  SUHYHOARO FRIDERIDVHRU 7 S FROMOAKSBOGY SORKROSHYIHZ ) 18/ S

> @DPSEHD( )HEDQER ' U7 *DAGHJS U/ +l@- 6HGBU U= DYGEXPPHY' U$ 8 QERANQY WH 3UHYHOARQ
3RMOADCS FFHBLDAQ) CRARQWR HJG GRP HAE | DP 1O DQG VH XDOYIRBIGAH &DGEHUD ' HSDWR HOWR WH3UP HO L[QIMMUDQG &DEIGHW
SXVADID $YDIMEGI DAKWEY ZZZ SP FIRY DX WY GH DXOM LB UAVRXUH GRZ QER0G XQBRENQ) WH SUHYHOMRD SRMOAMO S

> @RILE $ERRAYDWIJIHJIRUILP 1O YIRBIFH 6RZ K\ DHIWRYHOP HOVDRMQ) RQIWE\GH : RP HOVS$IHID
$YDUOEGI DMWWEY 7 RP HODIHOEDFRP. DX MMMDBRKROLY D WLIJHUIRUICP 1O YIRBCFH VR Z K\ DUHOAI RYH.CP HON CAWQ) RO W

> @GCRKRBAIRY, HDQG 3RIA %IHIQ) 6DBR $ERROAD: KRZ QAW WHEXUEQ ZKRZ L@FBDQXS WHP HW'
$YOME® DAVKWBY _ DERKROHDIOGIH RXUZ RIN FOP SO QV VDB R DBRKROEL®

> @ROI$ ORYDQ' *DVQ % $GRKRODYDIDELON Dl REDELOW UHDWGKDP  DQG SRIA
1Q,UHDQG +5%2 YHYHZ 6HIHY ' XEDD +HIOK 5HDUK %R0UG $YDDEGI DAVKWEY 277 KIEIHZS
_FROMOAKSEOG/ + 59 GRGRER YHVHZ BBHING  SA

> @ KHARQ 6 70W5- *IPRMH: 'H 7 $JUPXQM6 $EGKO+DIP 6 OFQMH$ OXNGVIUS SRKH$ $Q@RS 6 DG
SKINIMWKV 7 ([ DP LQIQ) WH VRADODQG HARGRP [F FRWR DFRKROXVH LQ $XVADID 3HW : $ 1DARQDO XJ
5HDURK , QMIXM EXUA08 QYHIW $YDIDEGI DAKWEY 777 GXIVDOEBRKRAH

> @QRGI$ ORQDQ' *DOIQ % $ERKRODYDMHEOV DI REEOWV HDMGKDP DQGSRIA
1Q,HDQG +5%2 YHYHZ 6HIHY ' XEDD +HXOK SHVHDUK %06 $YOMEGIDAVKWEY 777 KEIHZ S
_FROMONXSEBRDGV +5%E GRKREP YHYH BBHINWB  SA

> @@OMVR FKDQHYLQ DBRKROSUFHY W DARQ DQG O | RECELOW LQWHS HSXEQE R, UHDIQG & $SQIXV 8 QYHYW R
6KH IIHBKWEY  DERRIHDQGIH Z S FROMAKSEDG/ $SERKROS! | REDELOW ,UHDQGSA

> @QRGI$ ORQDQ" *DOIQ % $ERKRODYDMHON DIREEQN HDMGKDP DQG SRIA
1Q,HDQG +5%2 YHYMHZ 6HIHY ' XEIQ +HXOK SHVHDUK %06 $YOIMEGIDAVKWBY 7277 KIEIHZ S
_FROMUNXSEDG/ +5%E GRRER YHYIHZ BSBHIRVB - SA

> @R 7KH1 DARQR |1LIFH | RUWH SUHHARQR GRP HVAE \H XDODQG J HQGHUEDVHG YIRBIRH $ERKRO,QRYHP HQAIQ
GAGHFVR ' RP HME9IRBIGRH ' XEQR ' HSDWR HOAR -XWWEH $YDIME® DV
KW8 777 GXIVIHCRZ QBOG RV ERVF) CRAKHH/SA

> @AUH 6 SRWWR6RAHV R 3UIREGP $GRKRBVHILQ, UHDQG ' XEID + HOOM 6HYFH ([ HRXWYH $YOLME®I DV
KWBV ZZ7Z AXIVDOEDBRKRAH + 6( BRRWBRES RAHWER B3 UREGP B GRKREB VB CB UHDOGSA

> @PREIN. &RAV6$ DGO XADQ / ) HP LAGHIQ, IHDQG RXDCR ) RMOME DG/ HIDOD HAAGH
OROPH  2RREHU $YOUMEGI DAVKWEY 7 Z Z VAHCFHAUHAWRP VALHOPH DUWF®I Sl 6 :

> @AUH 6 SRWWR6RAHN R 3UREGP $GRKRBVHILQ, UHDXQG ' XEAR + HOOM 6HXYFH ([ HRXWYH $YOLME®I DV
KWBV 777 GXINVDQEXBRKRAH + 6( BRRIWBRES RAHWVER B3 UREGP B GRKREB VBCB IHDOGSA

> @RHJ . 0$ DG 8AWDQ6( $SORKRODQG VH XCCDADXOWIEP [} DARQ 5 HDUAK 1LQRQIVDOG | XWUH QUHRARQY
$3.3 UAMMRQ DQG 9LRBIOM-KDYRU 9ROP H 300HY $YOUDEGI DV
KBV 777 \AHCRHAWFWRP \AHORH DWFGH DEV SIL6

> @QMWMMR $GRREBWAH &UP HDQGWHVRADAP SDRVR DBRKRO/ RCRQ , QMMM R $GRKRBWAHY $ YOME® DNV
KWBV 777 IDVRJ XNXSBRDGY/SA ) CAMKHHW) 6 ~ RIPH sa

> @CBHEUMY1 HE RN, HDOG &DUR) WP HRQVH XDOYIRBIGFH DQG DERKROWH | CFW ) DRAKHHW  7KHH WIQAR WH
SUREGP 1Q,HDIQG * DZ D 505H&UMY1 HE RIN, IHDIQG $YDIDEGI DAVKWEY 777 GXIVDOEDBRKRAH

> @DPSEHD( )HEDQER ' U7 *DWGHJS U/ +l@- 6HGBU U= DYGEXPPHY' U$ 8 QBRANG) WH 3UHYHMRQ
3RWQADCS FFHBUDAQ) DPARQWR HOG GRP HWME 1P LO DQGVH XDOYIRBIGAH &DQEHUD * HSDWR HOAR WH 3UP HO LQMMUDQG &DEIGHV
$SXVADID $YDIMEGI DAKWEY ZZZ SP FJRY DX WY GH DXOMIBN UVRXUFH GRZ QIR0G XOBRENQ) WH SUHYHOARO SRMOND  SA



> @KH) RXQEDARQ | RUSGRKRCS HVHDURK DQG ( GXFMRY ) $5( )$5( Z HBRP HV 1 DARCDORCELGHAGHAMRQWR DAVRQ DBRKRO
VR KHS SUHYHQA HQGHIHG YIRBIGRH &DQEHUD ) $5( _KWBV IDIHRU DX | DUH Z HBRP HY COARGDOFDEICHAGHAMRO VR CRARD DBRKRO
MR KHE SURYHOAN HOCHHG IRBILCAH

> @KH) RXQEDARQ | RUSGRKROB HVHDURK DQG ( GXADARY ) $5( &RP P XQW DQG KHDOM GDGHY Z HBRP H AN DBRKRODY V
1Q 6RXWK $XVADID VR SUIHYHQA HQGHHG YIRBIGRH &DGEHUD ) $5( $YDIME®| DAKWEY [ DUHRU DX FRP P XQW DOG KHXOM GDCHY
Z HBRP H QDDBRKROTY V 1O VRXW. DXVADID VR SUHYHOA HOGHIHG IRBICFH

> @UHHMWRQ &RMERDAYH $CAHMQ KDUP | XCOBRKROXVH VR UHGXAH LOAP D SDWZHUYIRGIORH DQG IRBICRH DI DQW
FKICBHQ LQ WH KRP H $ YOLME®! DAVKWEY - SUHYHOARO FRIERDWYHRLY) Z S FROMONXSEDGY SERKRO5HMIEZ ) 1%/ SA

> @XURSHIQ8 QRQ$IHA IRU) XQELP HQECBLIKW 9IRGIFH DI DIQWZ RP HY DQ(8 ZIGHWKYH, / X[ HP ERXU
SXECFDARQY2 [1IFHR WH ( XURSHDQ8 QIRQ $YDIMEGI DAKWEY 777 (7 ALIH P DJHY XSBOGY) 58
OIRGCABSIOOWE RP HBXWH P DO UHWXWSAE

> @ROI$ ORYDQ' *DVQ % $ORRODYOMELOW Ol RECEIMNV HIDWGKDP DQGSRIA 1Q,UHDQG ' XEAL + HIOK,
5HHIUK YROG $YOLOEGI DAVKWEY ZZ Z KUEIH Z S FROMOWXSEOGY +5VEGRRE YHVHZ BSHING  S3

> @UHHMWRQ &RMERDAYH $CAHMQ KDUP | XCDBRKROXVH VR UHGXRH LOAP D SDVWHUYIRGIRH DQG IRBICRH DI DQW
FKICBHQ LQ WH KRP H $ YOLME®! DAVKWEY - SUHYHOARO FRIERDWYHRLY Z S FROMONXSEDGY SERKRO5HMIEZ ) 1%/ SA

> @UHYHOARQ SRIDERDAYH $EAHMQ KOUP | XCDBRKROXNVH VR UHEXFH LOAP DM SDUHUYIRGIGFH DQG YIRGIAH DI DIQW
FKIGEHQLQWH KRP H $YOLOEG! DAVKWEY  SUHYHOARO FRIDERIDVHRU 7 S FROMOAKSBOGY $ORKROSHYIHZ ) 1%/ SA

> @RW6 %FNBA + @ KHDQ 6 7KHIP SCAAR H SRVXUH VR GRP FVAF YIRBICHH RQ FKIAGBUHQ DQG\ RXQJ SHRS®H DUHVIEZ. R
WHOMDMH EKIGSEXVH1 HIO $XJ $YDMEGI DAVKWBY_ SXEP HEQFELQ® QK JRY

> @ RE+HION 2 WDQ] DARQ SUHYHOAQ) LOAP DM SDVHUDGG VH XDOYIRGIGRH DI IQWZ RP HQ VENQ) CAMRQ DQG
JHHDAQ) HYGHFH * HHYD : RUES + HDOK 2 W DQY) DARQ $YDLME®I DV

KWEV_UVZ KRIOAEWWHP KDOGD EHUSANHMRIG $ ' '& § 98 $ ()
MHDXHPH

> @ R@+HIM 2 WDQ] DARQ SUHYHOAQD LOAP DM SDWEHUDQG VH XDOVIRGIFH DI DIQWAZ RP HQ ENQ) DRARQDQG
JHHDAQ) HYIGHGFH * HOHYD : RUIS + HDOK 2 W DQY) DARQ $YDIMEGI DV

KBV IUVZ KRIONEMWWETP KDOG® BHYSANMAWRAG $' '& $ o' $ ()
MDHEAH

> @ERKROBPIRY, HDQG 3UREGP DBRKROXVHLQWHKRP H WHLOMMEGI IFAP VR DERKROKDP ' XEAD $$, $YDIDE®I DNV
KBV DORKRILHDOGIH Z S FROMOAXSEOG/ BLBONORFHY 3RIA ' REXPHOW  I10DBA

> @ERKRBPIRY, HDQG 3UREGP DBRKROXVH LQWH KRP H WH LOYME®I IFAP VR DERKROKDP ' XEAD $$, $YDIDE®I DV
KWBV _DORKRILHDXGIH 7 S FROMOAXSEOG/ BLOONORFHY 3RIA ' REXPHOW  I10D0BA

> @XURSHIQ8 QRQ$IHA IRU) XQELP HQECBLIKW 9IRGIGFH DI DIQWZ RP HY DQ(8 ZIGHWKYH, / X[ HP ERXU
SXECFDARQY2 [1IFH R WH ( XURSHDQ8 QIRQ $YDIMEGI DAKWEY 777 (7 ALIH P DJHY XSBOGY) 58
OIRGCABSIOOWE RP HBXWH P DO UHWXWSAE

> @BORRIBRIRY, IHDQG 3UREGP DBRKROXVHLQWH KRP H WHLOVMME®! YIFAP VR DIRROKDP ' XEID $$, $YDUDEGI DV
KWV DBRKRUMHDOGIH Z S FROMOAKSEGROG/ 6LOONORFHY 3RIFA ' REPHOW  I10D0SA

> @ERKRBPIRY, HDQG 3UREGP DBRKROXVH LQWH KRP H WH LOYME®I IFAP VR DERKROKDP ' XEAD $$, $YDIDE®I DN
KBV DORKRILHDXGIH 7 S FROMOAXSEOG/ BLOONORFHY 3RIA ' REXPHOW  I10D0BA

> @ARZQ. $WRADWRQ %44 HHQ $ BRKRO5SRW 6 SROVRUKLS DQG E&RVXP SWRQ $ 6\ WP DAF 5HYIHZ - $GRKRCDQG
DPRKRDP 2[ IRWG 2[ IRG8 QAYHMW 3UHW $YOIMEGI DAVKWBY _ SXEP HSQFELQP QK JIRY

> @ARZQ. SWRADARQ Y442 HHQ $BRKROBSRIWV 6SRORVIKLS DG ERMP SURQ $ 6\ WP DAF SHYIHZ  $GRKRODG
DORKRDP 2[ IRG 2[ IRGS QAYHIW 3UW $YDUDE®I DMKWEY  SXEP HSQFELO® QK JRY

> @ERKRBPIRY, HDQG M/GRADIDPH  6XEP DMRQVRWH: RINQJ * URXS RQ5HI XM 6SRQRVIKLS B\ $GRKRO
&RP SDQHVR 0 DVRUBSRUAQ) ( YHONV ' XED $$, $YOLOEGIDV
KWBYV 777 QXOMDQEDBRKRAOH~ $$,  3UOW  6XEPDMRD ~ 9HWMRQSA

> @ IDIR 7HOP 1Q) XS Z IW WH Z RBV EL JHWWSRWQ) HYHOW $YDIMEGI DMKWBY ZZ 7 ADJHRARP HO Q7 VDQG
P HID WRUHV WP 1Q) XS Z W WH Z R@V EL]JHWWSRWQ) HYHON

> @ RREDIBWRADARQR ,HDQG SDUNEH.) VHDOFRQADPAH WIMRQZ W \WH) $, Dv2 1 LFLDOY-HUGSRQURU $ YDLDE® DV
KNV 777 1D1H OMMWAIREH.) VHDOFROADPWH WOMRO Z W WH 10 DV RILADOEHHJVSRORU

> @QHOQG$/ 2R . . BPHJ3 S5RZMG % ' H*URRW) 6MIIHJU3 =IONHZLF / DQG* O a3 * 7KH
DWRADARQ EHVE HHQVSRW SCIMASDARQ DFRKROXVH DQG DI J UARQ DOG IRBIFH $ \N VMP DAF UHYIHZ. -RXUDCR! 6FLHGRH DOG
0 HAACHIQBSRWOROP H  ,WWKH 3HY  $YODEGIDV

KWBV ZZZ \AHRHQUHRAWRP VAHOAH DUANF®! CEV SIL 6




> @HIF1 .YWME, SRONDO 7UYE 7 'UG3 60DYHAD- 0 )RUME1 ORGUIE7  *IOF % $C00] LI WH
5HIMRQAKLS EHE HHQ 3DUMASDARQ LQ 6SRWDQG+ DUP IXCBERKRO UCN.QJ 1O ( DU $GRBMHIH 7Z R <HIU3URSHRAAYH $QDOMY
SKICHHY YDVHO6Z WWHDQG $YDLDEGI DAKWEY  SP FCFELQP QK JRY DB 30 &

> @XUD 50 6DEMRQ& 0 ' R4, %@IHIO 2 /RXIKIQ - / / RYIMAGDODWRADARYY EHE HQWDP \SRW
SDUASDARQ DQG VXEWEIQRH XVH LQ DERBMAHOW DQG\ RXQ) DEXAV $CARRYH EHKDYIRY $YOIMEGI DV
KWBV SXEPHGCHELQR QKJRY

> @ERKROBPIRY, HDQG M/GRADIDPH  6XEP DMRQWRWH: RINQ * URXS RQ5HIXMAMY 6SRQRVIKLS B\ $GRKRO
&RP SDQHVR 0 DVRUBSRIAQ) ( YHON ' XED $$, $YOLOEGIDV
KWBYV 777 GXMDQEDBRKRAOH~ $$,  3UOW  6XEPDMRD ~ 9HWMROSA

> @XUYHV 5, SUMKEZ 1 S5IFKDEG * +XQN. ORUWRZ 6 9YBOQRRWS 6SRWYDQ DAMYMGHY RQ DBRKRO, QUKW IURP D
VXUH R RREDDVXSSRIMY/ 1Q 6FREIQG DG ( Q@G -RXUIDCR 6SRWWDQG6RADO WXHY $ YOUME® DV
KWBV 777 SXIHHGDF XN Z V SRUBDIGBY SRUEO SXUHM WO -66,6SRWDOBWINGHVSA

> @XOYHV 5, JUMKEZ 1 5IFKDG * +XQN. ORUWRZ 6 YDQRRWS 6SRW\YDQ DMXMGHY RQ DBRKRO, QWKW IURP D

WKH R | RREDDXSSRWMY LQ 6FRADQG DG ( QIOIYG -RXUDOR 6SRYADQG 6RADOWXHY $YDIDE® DAV
KBV ZZ7 SXBHHGLEXN Z V SRUBOIGY SRVEO XYM VIO -66.6SRWDCBWINGYST

> @631 OXGZ HVHUUHOHZ V: RS &XS \VSRORUGHDOZ W) ,) $ GHVSWM IIDVR $YOLDEGI DV
KWV ZZZ HSOFRXN IRREDIDMRY BIG EXGZ HVHUUHOHZ V Z RS FXS \BRORUGHDOIID

> @631 IXEZ HVHIUHOHZ V: RUB&XS VSRORUGHDOZ WK ) ) $ GHVSIM IIDVR $YOLOE®I DV
KWBV_ 777 HSOFRXN IRREDODMRY BIG EXGZ HVHJUHOHZ V 7 RS FXS \SRORUGHDOILD

> @UP IHY HIXH * XIQQHWS QQRXQAHV') LA YHU* (REDOB DUEHUIKLS LQ) RREDTDYWH 2 | IADOY-HUR WH3UHP IHU
/ HOXH $YDDEGI DAKWEY ZZZ SUHP IHBD)XHARP SOMZHY JXIOCHW

> @HIXHR ,WHDQG $ VROV\R UH UAWKIQIO , UMK | RRWD@DY 5 RANVKRUH DQRRXQAHV | RXU\ HDUSDWZHUKIS Z IM WH/ HIXHR
,UHDQG $YDMEG DMKWBY 7 Z Z G XHRI WHDOGIH QHZ VVRDWAH UAWKIQ) @ LUMK | RRDMURANVKRUH DOCRXCHARV TRXU\ HDU
SDWZHIKIS GDIXH WHDIOG

> @HIXHR ,HDQG $ VRDV\R UH UIHWKIQIO |, UMK | RREDEDY 5 RANVKRUH DQORXQAHV | RXU\ HDUSDWZHUKIS Z I WH/ HIXH R
,UHDQG $YOLME® DAMKWBY 77 7 G XHR WHDIOGIH QHZ V VRDWAH UAWKIQI @ LUMK | RREDURANVKRUIH DOCRXCRHV 1RXU\ HDU
SOUEHIKIS GR)XH WHDOG

> @&RHP DY) RREDIBOE URKHP IDQ) & BQHOSZ D -HIH LOERNGAMRQZ W * XIQQHW YRKHP IDQ) & * XEIQ $YDIDES!
DAKWEY ERKHP IDQFFRP " SDJHAG

> @FRKHP 1DQ) RREDIBOE # EIFGEID 1RZ RQBOBI 2XU [ D KUWWFHBEDAQ) \VE R JUDN XEQQ LOMMARDY
$YODEGI DVMKWEY [ FRP_EIFOEID WV "P[

> @XQHWV * XIQQHWL, 1 DARQY ' XEIR * XIQQHW $YDIDEGI DAKWEY 777 IXIOOHWFRP HO IH VSRWIXIGCHW M[
_DARYY

> @ DR $QOOBHSRW  /RQGRQ ' IDJHR $YDIDEGIDAKWEY 777 GDIFRFRP a PHAD) GV’ ' IDJHRY ' IDJHR
8RS IOYHWRY UKV UHSRW DOG HYHOW DOOXDOUHSRW GDJHR DOOKCOUSRW S

> @DBEHJ * RXS &DUBEHJ * URXS $QOXDB HSRW QRSHXDIHQ &DUBEHJ * URXS $YDLME® DNV
KWBV 777 MBEHJIRXSARP PHAD NESZODFGEH) JURXS ~ DOOXDOWSRWEG

> @UDQG5 %XQQ & SHW * 3KUSRMO &DSHZHD6 YR MG ( &KOPEHY 6 &RP P HADOGHMUP ICDOVR KHIOK
DGYHWIQ) R DBRKRCDQGXCKHDOM |RRGVGXUQ) VSRR HYHQV 9X@PMOR WH: RIS+ HDOK 2 U DQ] DARQ

$YDMEGI DMWEY_ SP FQFELOR QK JRY DIWFBY 30 &

> @URDGDMOY) $XWRIW R ,UHDQG BVIAMRY 5HSRWRQWH ( [1THRAR WH Y, &KIGLHQVERP P HIADOERP P XQFDARQY
SREH 96, * XEQQ $YDWEGIDVMKWEY 77 7 EDLIH HD P HAD VMY EBVBMRY 5 HSRWRE&ERY) ICDBE ST

> @DMQS$ . W $ /XQQH / ODRH 5 : DDHU/ 1IF*DEKOQD 6 &RGWM. HD & 7KH, UMK + HDIM %6-KDYLIRXULO
GRKRRODIHG BKLAHID +96& 6WG * HSDWR HOAR +HDON ' XEQD $YOUMEGI DAKWEY KEVERU Q7. KEVE LUHDOG UHSRW
DOLP 1Q) WHIGY 1O\ RXW P HOWIOKHDOK DERQIMCH VKUW 1O VKEWIORH XVH DOG @ HWAMB KDEW

> @RH 2XVERN 0 HADO DUHW RHDWIRU,UHDQG $YDIMEG DAKWEY ZZ 7 ROHRMIH IOMORMEBRN P HAD
P DUNHNRSFDW

> @IIH $SERW( 11 $YCLOEGI DAKWBY 777 HIHRY Z RE 1GH DERXW

> @IIH SERXW( IIH $YOLME®I DAVKWBY 727 Z HIIHRY Z RE IGH DERXW



> @IIH,HDG (NH$Z DBV, HDQG &DHEWG 5HHIHGAH* XIGH $YOIME®I DV
KW8V V [P ORIV VARP HIIHDWHVY ANGVREEDWHN FO-BAXG BEERRNBME B I IRV DLBB B BIODBYHMROSA"

> @IIH,HDG (1IH$Z DBV, IHDQG &DHEWG. 5HHHGAH* XIGH $YDIME® DV

KWBV_V [P O RIZVFRP HIHEDAMN ANHGWREDMAN  FOABAXG EERRNBMB EHIIHEY DBB B BICDBYHYROSA"

> @IIH,HDUG (1IH$Z DBV, HDQG &DHEWG. 5HHHGAH* XIGH $YDIDE®I DV

KW8V_V [P O ROIZVFRP HIHEDMNY ANHGWREDAMAN  FOUBANG EERRVBMB EH IIHEY DGB B BICDBYHWYROSA"

> @URKEZ 1 3XUHV 5 $ORRCEDQEQ) GUQ XIE XQRQP DRKHYILQ, UHDXQG DWUFRP P HRHP HWR! 6HFW  TURP

WH 3XEQF + HDOM $ERKROSPAVDIUHTXHA DQDOMY R KLIKQIKWIURP WH ( XURSHDQS5XIE\ &KOP SIRQVEXS DQG6LL 1 DARQY/

&KLP SIRQKIS $YDLOE®I DNV

KWBV 777 UMDFODMCHSETDIRD B GRKRBEUNOAQ) EGXUQ) X F\ BXQIROEP DIFKHVACE UHDOCEWUBRP P HFHP
HOBR BSHAB B URP BAXHES XEQFB+ HOOMES GRKREES FVECE UHTXHOR EDCDDMVER BKLY K@) KWH URP BAHE XURSHDOES X E\ BRKCP SIROERXS
BOEEl

> @KRPDV& &RQRUO P BJRWVSURP RARQR ] HIR DERKROWRMAIMAV-GE. KDWP UHGXPARQJURXS ' XED %MGHW 3RW
$YDLOEGI DMWEY 777 EXMOAMSRWNH GHZ V FRCRUP FIUHIRY SURP RARO Rl ] HIR DERKROWRWAUMAVHG B\ KDP_UBHEXEARD
JURXS

> @ IVEHRKWL SHVGRUHU (- DQGEKIHT . 7KHIP SCFWR DBRKRCP DUNHWQ DQG DGYHWWIQ)  DQG WH DERKROQGMAM V
YIHZ VRQP DUNHWQ) BHIXOWRQY 6\ WP DAF UHYIHZ VR W VMP DAE UIHZ V ' LK) DQG$GRKRCBHVEZ. 9ROPH  \WXH  6HSWP EHU
3DIHV $ YOLODE®! DKWY ROICHIEWDY Z 1B FRP CRL (€0}

> @RRP 5 SRARZ , 7KHWKDUH R YIRBIGFH DMIEXWEGI VR GUON.Q) -RXUDOR 6XEWBQRHS \H $YDDE®!
DAKWEY 7 ZZ \BOGROICHFRP GRLLEV

> @WBY_ZZZ SXHHGOEXN ZV SRUEDIGY SRV SXUYHMVIO  -66.6SRUWDBWINGHSA

> @BOPHJ& . H 7KHP HVDQG 5 HWHDURK $JHQEDVIQWH 6SRWS BRKROL H XV -RXUIDCR 6SRWADGG 6RADO WXHY
$YOOQEGI DVKWEY  ZZ 7 UHHDURK] DM CQHWSXETFDARQ B H B7KHP HVEDQGES MHDUKES ) HOCDVE CBMHBS SR
SORRBLH XV

> @RRUDY+HOK 3URP RARQ) RXQEDIRQ %Al LQAIKW 6SRWWEDUGLINQ) FXOMUH 9IFVRUD $XVIADID 9LRRUIDQ -+ HOMM
3URP RARQ) RXQEDARQ $YDIME®I DVKWEY 7 ZZ YIFKHIOM YIE JRY DX MWV GH DXOM LG 9LE+ HOOKB UICN.Q) BRXGMUHES SRIWBELY'SA

> @RRUDQ+HDOK 3URP RARQ) RXQEDARQ AIH IOLIKW 6SRW EDUGIICNQI FXOMUH 9LRRUD $XVADID 9RRUDQ -+ HDIK
3URP RURQ) RXQEDARQ $ YOLME®I DAMKWEY 7 Z Z YIFKHDO YIE JRY DX MWV GH DXV LGBV 9L+ HDOMB  UON Q) BRXOMUHBS SRIWB/LY SA

> @RRUDQ+HDOK 3URP RARQ) RXQEDARQ %AH IQLIKW 6SRW EDUGIICN QI FXOXMUH 9LRRUD $XVAIDID 9IRRUDQ + HDIK
3URP RARQ) RXQEDARQ $ YOLME®I DAMKWBY 7 Z Z IFKHDOK YIF JRY DX MW GH DXQV LB 9L+ HDOKB  UCON Q) BRXAOMUHBS SRIWB/BLY/ SA

> @8 3UCHSDOV 6WAXP : 58 DQURXQAHY DBFRKROIUHH] RGH GV / RIGRQ %88, $YDIDE®I DV
KWBV 777 EEFFRP \SRWXJE\ XQRQ

> @IPPHIG 0 DRKED ([ SHIHFH  QHZ P HDVKUAVDABUGHSDIW 6VIGXP  &DWEl : HIK 5XIE\ 8 QRQ $YDIMEGI DV
KWV ZZ7 Z\IXZ DBV P DK H SHIHCFH GHZ P HDVXUHY DASUCHISDON WIGXP

> @8R : DOVY $XVADID %R YRP IWGRQE\ AXQNIDQIQWIAXP / RIERQ %8/ $YDIDE® DV
KWBV 777 EEFFRP Q-ZVXNZ DBV

> @DWQ 7 - KDAVUMK DB\ 1DQVUHDE Z DOAYD GUGN &RUIN |, UMK ( [ TP LGHU $ YOLDEGI DV
KWBY 777 IWNKH DP ICHUFRP \SRUFROP QW DUG KW O

> @OMQ7 : KDAVUMK DB\ 1DQVUHDD Z DQAYD GUGN ERUIN UMK ( [ TP LGHU $ YOLOE® DW
KWBV ZZ 7 WUNKH CP ICHUFRP \SRUFROP QW DUG KW O

> @KROB * ) ®ADR RSKHHDAKMH$YLYD 6WIAXP CRAKHSHGE\ UMK UJE\ 1 DQVWHDWQ) P DRKHY DV DVRADCRAADMRQ
' XED MK 71P HY $YOMEGIDAVKWBY 727 7 ILMKWP HVFRP \SRWMXIE\ WH ERVAMUNK WP HYHU DOG DCRWHUI @V
D RVSKHIH DAWH DYLYD

> @7« 50AR 61S 6\IQG 6KXII® 5XIE\ ,QMIXSWG $YDIDEGI DMAWEY 7277 WMIH DGR DGR RISV

>  @7< 50AR 6lS 6VIQG 6KXII® 5XIE\ ,QMUXSWG $YOLMEGI DMKWEY 777 UMIH WDAR DGR FIBV

> @I 1DARYSXIE TKH* XIQQHWO HOV6L[ 1 DARQY $5XIE\ VO RWY RYHG $QQXOCR FFDMRQ/6$ YOIDEG DV
KWV P HIDM[ CDARMXIE\ FRP SUHW UHBDVHY WH JXIQCHW P HOV ML QDARQV IXJE\ V P RWRYHG DOQXDORFFDURQ



> @GQYHYWR 6WIQ) $ERKRCDYDMEIDN DASFRMIK ) RREDD, QUIKWIURP WH!) RREDTDQG $GRKROGFRSIQ) 6WWG ) $667
SURVRW, QUAYMWM | RUBRADCD DUNAAMY DQG+HOOK 8 QYHYMW R 6WAXQ) $YOLME®I DV
KWBV 777 VWIEFXN P HAD VW) VHVBHY UWMHDUK GREXP HOW SRIR EUH IQTV IDWWEUH IQ) SDEHUSE

> @ORKRO RAXVEFRIDG 6FRWEK ) RRED@IQ DERKROEDQIRZ Q JRDD WYG, FROFOXGHY HIAQ) DERKROEDQ FRX@ LGFUDVH MR
AR EGHIDQG DGG R DERKROKDLP V $ YDLMEG DAMKWEY  ZZ Z DBRKROIREXY VAFRADOGRW XN QHZ V QHZ V VFRMIK | RRIEDDIO DBRKROEDO RZQ

JROOWNG, FROFOXGHY HOAQ) DBRKROEDO FRXT LORHY

> @ORKRO) RAXVEFRDQG 6FRMYK ) RREDELO DERKROED)IRZ Q JRDD MG, FROFOGHY HOAQ) DBRKROEDQ FRXS LGRHDH MR
QVRBEHUDQG DGG VR DBRKROKDUP V $ YOLBEG DAVKWBY 7 7 7 DBRKROIREXY VFRABOGRU XN Q-7 V GHZ V VFRWIEK. | RREDIDIO DBRKROEDD RZ Q
JROOWNMG FROFOGHY HOAQ) DBRKROEDQ FRXTS LORHY

> @QBH - 1$@ D VJIRQ) VR KDYHRGH ROV R $XVADIDQ 2 SHOERW\D VURZ G RIRZ GVGRADSIREGP / RQGRQ 7KH* XDUEDQ

$YODEGIDAKWEY 77 7 WHIXOWEDOFRP \SRW  MID  DXVAIIDD RSHO FURZ G 100 EFKDYIRXUGRYDN GVRARYLE FULL) WG}

> @DAl+ SORRCDMSRIQ) HYHON : KDAVWHKDP " / ROGRQ , QMMM R $GRKROBWARY $YDLDEGI DV

KWBV ZZ7Z IDVRU XN DORKRODMSRO) HYHON Z KD WH KDUP

> @RV 6 SKAB\RY/ DXG/\QK 0 $ORKRCDQGE VSRWWFDQ Z HKDYH RGH Z IWRAVIMHRMHY 8 QYHUW R : RIRJRQY

ERQHHFH FRONBXMRQ $YDIME®I DV

KWBV URXRZ HEX DX DUAWFBN FRY HIHOAHEFROAMEXWRO $GRKREDOCESRYEFDCE? HEKDYHEROHEZ IWRXVBMHERIH.B 11

> @ APV’ - DQG1HMGH ) * GSRYMHDMG GRP HVAE YIRBIGFH ( [ SERUQ) WH FRP SOf UHIMRQKLS EHA HHQ VSR HYHQW DG

GRP HWME YIRBIFH ( ACEXUK 8 QYHMW R ( AGEXUK $YDLDEGI DAKWEY UMUK UHSRMVRY W

DOGUHZ VOE XN ENARDP KDOG®! 1HM@B  BLRYDESSRUE0 SA"VHDXHIH  M@ZHS \

> @DH+DIDQ 6 &UAD - 500H - SORKROE HDMG 3UAVHOBARV\R (P HIHGR ' HSDWR HOVRY' D\ VZ W +RIED. V 6RACODQG

GSRQ) ( YHON $Q, QMIWDAYH/ MDMMH5HIHZ  $YOLOEG DAKWEY  SP EQFELQP QK JRY DMFBN 30 &

> @D@U- 6WDQ / DQG' MBA ( $ERRODQG LOMEDARGDO RREDMRXUIP HQWV 581" &RSRIARQ 6DQM0 RAFAD &00 DQG

SCPEUGIH 8. $YOLME®IDAKWEY ZZ 7 WDOGRUY FROMOAGIP UDQG SXEV URWHIUKBEHSRW 55 55 5$1' B5  SA

> @WBY_UMDUIFK USRMVRY VDOGUHZ VOE XN EMAMBDP  KDOGD 1HI@B B ROBSRUES0 SA"VHDXHIH  M@ZHG \

> @ @PV' - DOG1HIGH ) * BSRYMHIDMG GRP HVAE YIRGIGFH ( [ SERUQ) WH FRP SBf UHIMRQKLS EHE HHOVSRWAQ) HYHOW DQG

GRP HWME YIRBIGFH ( ACEXUK 8 QYHMW R ( AGEXUK $YDLDEGI DAKWEY UK UHSRVMVRY W

DOGUHZ VOEXN ENWARDP KDOG®! 1HM@B  BLRYDESSRUE0 SA"VHIXHIH  M@ZHS \

> @APAPEH$ DQG&OH 5 % DH ZIQRUBRH ' RP HVAF YIRBIGFHDOGWH: REB&XS BLIQUIEDGAH 9ROPH WxH 2 AREHU
300HY $YOLOEGI DMKAEY  WROICHIEWDY Z I\ FRP_ GRLIX@ M [

> @APAPEH $ DQG&OH 5 % DH ZIQRUBRH ' RP HVAF YIRBIFHDQGWH : RWB&XS BLIQUIFDGRH 9ROPH  WXH 2 AREHU
30HY $YOUMEGI DAVKWEY WROICHIEINY Z I\ FRP_ R IX@® M [

> @APHAPEH$ DQG&OH 5 % DH ZIQRUBRH ' RP HVAF YIRBIGFHDQGWH: RWB&XS BLIQUIFDGAH 9ROPH  WxH 2 AREHU
300HY $YOLOEGI DMKABY  WROICHIEWY Z G\ FRP_ GRLIX@ M [

> @DUQH YRRIK (XR %-+HUP DAFDP SDLI QVEFNBN GRP HWME DEX\H $ YCLOE®I DV

KWBV_KDUQIH JRYXNGHZV HXR EHHUP DAFDP SOLJQ VINBY GRP HVAF CEXVH

> @YDQEES . WKPOHJ7 60HA < DOG7RUMVIDY 1 ) RRVEDE DBRKRO DQG GRP HWIE CEXVH -RXUDCR 3XEQE ( FRQRP LFV

9ROP H $YOME®I DMWY Z 7 Z VAHORHAUWHRAWRP  \AHCAH DUWF®] SIL 6 H

> @YDQEES5 . WKPOHU7 60HA < DQG7RUMVI@Y 1 ) RRVEDE DERKRO DQG GRP HME DEXVH -RXUDOR! 3XEQF ( FRGRP IRV
OROPH  $YDOIDEGIDAKWEY ZZZ VAHFHAUWHRWRP \AHOFH DWFGI SIL6 :

> @YDEES . WKPDOHU7 60HA < DOG7RUMVY@Y 1 ) RRVEDID DBRKRO DQG GRP HAF DEX\VH -RXUDOR 3XEQF ( FRGRP LRV
OROPH  $YOLDEGIDAKWEY 777 AHFHAWFWRP \AHOFH DWFG! SIL6 :

> @WDQEES5 . WKPOHJ7 60HA < DQG7RUMVUDV 1 ) RREDID DBRKRO DG GRP HWF DEX\VH -RXUDOR 3XEQF ( FRGRP LEV
OROPH  $YOUDEGIDAKWEY 777 VAHFHAWFWRP VAHOFH DWFGI SIL6 :

> @YDQEES5 . WKPDOHJ7 60HA < DQG7RUMVYDY 1 ) RREDID DBRKRO DQG GRP HWE DEXVH -RXUDOR! 3XEQF ( FRGRP IFV
OROPH  $YDIDEGIDAKWEY ZZZ VAHFHAUWRWRP \AHOFH DWFGI SIL6 :

> @YDQEES5 . WKPOHJ7 6[HA < DQG7RUMVY@Y 1 ) RRVEDE DBRKRODQG GRP HWME DEXVH -RXUDCR 3XEQE ( FRQRP LEV
OROPH  $YOLDE®IDAKWEY 777 \AHFHAWFWRP \AHFH DWFG! SIL6 :

> @OG' DG DKO* % ) CP L 9LRBIQFH DQG) RREDI 7KH ( [THAAR 8 GH SHAMG ( P RARCDORXHY RQ 9LRBION/A-KDYLRU 7KH
4XDUMD -RXOCR (FRGRPIEVOROPH  WXH ) HEUDY 30IHY $YDUDEDI DAMKWEY _DFDGHP LERXS FRP. TV DUWFG

DEVALRWV "UHAUAME IRP IXEM W




> @AUPHPEH$ DQG&OH5 %ZDH ZIQRUBRH ' RP HAF IRBIFHDQGWH: REBEXS 6LJQUIFDCAH OROPH  \WxH 2 RREHJ
3DIH $YOMEGI DAKWEY  WRQICHIEWDY ZIB) FRP (R IXD® M [

> @XEHV1L (Q£Q7 -DOQY & DQG* USHEHJ - SERKROBUHYHQARQ DAVSRMAQ) HYHOV 6WG SURFROIRUD TXDWVL H SHUP HQRIO
FROARQIURXS WXG %0 & 3XETF +HDIM $YOLME®IDW

KWV 777 UMDAIDMCHNSXECFDARD B GRKRBSUHYHOARCEDVR SRIMQ) BHYHOMES\MA, BSURRRFRE RIBIXDUL

H SHIP HORGFROARR] URKSBIYG

> @WHI0$ 6WZDWL DGO XABWT / 7KH UR®I R’ DERKROLQ WH QN EHAE HHQ DRG0 RRVEDED VRAFHU VRXUCDP HON DOG
GRPHMEDEXOH (MGHFHIRP (QIMQG 6RADCBAHIAH 0 HAACH
OROPH  -DQC $YDLOEGI DVMKWEY 77 7 VAHFHAUWFWRP \AHCRH DWFG! SIL 6

> @UHQED$ 6WZDWL DQGO XEWT / 7KH URBI R DBRKROLQ WH QN EHE HHQ QDARGDO! RREDM \RAFHJ \RXULDP HOV DQG
GRPHMECEX\H  (MIGHFHIRP (QI@QG 6RADCBAHOAH 0 HAACH
OROPH  -DOXCUY $YDOEGI DAMKWEY 7 Z 7 \AHCFHAWRAWRP VAHORH DG SIL 6

> @XUD . OXBK\ & +HMK\ $ ORDIWA - 8RGGO  OXUD ) ( +DUP | XCDBRKROFRQAXP SNRQLQ HDM VSRW ST\ HY/1Q
,UHDQG , UMK MRXUDOR P HAFDOAHIH $YDUOEGI DMWWEY  SP FQFEL QP QK JRY DWFBV 30 &

> @UXP . %ACDG/6 : LOQDAN 6& DQG * PHO* $ORKROD D 1 RASDXVH 3DMZHUIILRBIFH %WWSH-P VRO DNH W RUH $
SURW 1 DARGDOSRP SDUMRQ R WH 5 HIDMARQUKLS %4V HHQ $ BRKRCDQG 6HYHIW R 30MQHUSLRGIFH -, QMSHY/ 9IRGB XQ
SYOOEGIDMWEY SPFQRELQP QKJRY DWFBNV30&

> @KWK 0 DOGO FROP EUGHH - 8 QEHMIQEQY WH 3RIWFDCR U DY) DARQ DG 7CRAEVR
WHSGRKRO, QWA 1O, BHDQG SQYHMW R <RIN <RI $YDIDE® DV
KWBV_ SPFCHELQP QK JRY DWWV 30 & SA NG sq







