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JURZW  \MPKQRBJIEDO SIRIUHW DQG  VRAIDO GHYHEBSP HQW 7ZR
FHQMUHV DIR WH VAHQMAM RVHSK ) RXUHUMIG \WH J URXQGEZ RUN IRU
RXU XQGHWEQAQ) R WH JUHHQKRXAVH HIHFW UHYHDO) KRZ
DW RVSKHUE JDVHV FRX@ KDYH DGYHYWH HIHFW RQ WH SOQHA D
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IRRSUQADQG AYHWAL WHUHQHU\ VRXUFHV \WIYIQ] \R DFKIHYH D
EDDQFH EHE HHQ VMBICDEIOW DFFHWIEIDV DQG DIIREDEIDY $V
WH CH WIHQHIDIRQ R GDCHY \KIQNHY DQG IQCRYDRY \ RXQJ
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FDQ SO\ 1QWH SDW \RZ DU D UMOHONDQG FDUERQ CHXWDXY. RS




/KHNA KUKWKWR &2 3




[KHNA KUKWKWR &2 3

( [HEXWMGE\ ' DSKQH 6 RIMFKRX

7KH W &RQHHQFH R \WH 3DV &23 R \WH 8 QWNG 1 DIRQV ) DP HZ RW
&RQYHOIRQ RQ &@ DWW &KDQIH 81) &&& \RRN SOFH 1Q ' XEDL 8 QWMG $WDE
(PUWDMV IRP  1RMHPEHUR ' HFHP EHU 7KH & RHHQFH HQGHG Z W
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$P RQIWMKH 11QAQIV R \WH 2NH WFKQEDOUHSRWRQ \WH JBEDOVRFNIEN- > @
Z KIEK Z DV SXEQ/KHG SURUR \WH FRQYRFDURQ R \WH & RQHUHGFH WZ DV \ABAKG \KDW
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UHDFKIQ) WHUVILI HW Z KHQ IMFRP HV \R P HAIDY \KHU3 DUV $JUHHP HOMRDY 7R
WV HQGG WH UHSRWKL KQIKWG \KDW\ARAM SDUHY QHHG \R VHWP XFK P RUH
DP EMRXV \BU HWV Z WIQ \KH FROM WR WHU VXEVHTXHOAML ' &V GXH 1Q 10
RGHU\R UHGXFH JBEDO* +*  HP DMMRQV B\ =) DQG IXUWKHUE) =)

VR \KDWKH JRDCRI GHATHIR &2 HP MMRQV FDQ EH DFKIHYHG B\ RQD
JEEDOFDO

2 YHID@ \WH DERYHP HOIRCHG [1QEQ)V XQGHIHG WH XUHQR R \KH VWDIRQ DQG
SURVIGHG JXICDQFH VR \WDWAKH ADAM SDU¥ML Z LOH SHAW DRIRQ [Q \MP V R
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VR XU BB W U D Q WLERPLRRUWHX W D L GDEOM\WV W R F B V K LLIW
HVVHQWEH®HWKHKPDQ HQY L WRIO@MMOYREP/RKUWNSL D FRAHH
DQG HQKDQFH VHFXULW\




© KHQ DQDO] 1Q) \WH EURDG DMVXH R VHEXUW MY FUXFIDOWR WRIWE\ GHIQIQ) W
QAFDIYHO VHREXUWY FDQ EH @NHG R WH DEVHQFH Rl \WUHDW DQG \WH SRAVHWIRQ
R VXIIIEHOAP HDQV \R FRQURQADOWHDWMQQ) DRIRQY 7KH FRCFHSWR HQHU\

VHEXUW HP HUHG 1Q \WH IIWMWKDOR WH  \W FHOMY  GXH \R \WH 2$3( &V
ROHP EDUR\R\WH :  HWMKH QHHG IRUVDIH WDQVSRIWR! | XHE DQG UHVRXUFHY DQOG
\KH GHP DQG IRUVHEXUMV R RFNY 7 KH IQFOMRQ R HGHU\ MVXHV [Q \WH FRQFHSW
R VHEXUW HP HUHG IURP WH XQGHYARQEQ) WDWDQ. GMXSURQ IQ HOHU\ VXSSO

RUDQ. [P SHAP HONQ WH IXQRIRQQ] R \WH HOHU\ VHRRUDQG \WH J GEDCHCHU\

P DUNHW QUHA® DiIHRW ERW QDUWRQDCDQG J REDCHRRGRP IHY WDGH DQG AMY HQY

VHQOUH Rl VHRXUW

" HIQQI HOHJ\ VHREXUWY

7KH ,QMIDIRQDO( CHU\ $IHQR GHICHY HOHU\  VHEXUW DV \WH XQOMUXSWG
DYDIOEIONV R HQHUJ\ VRXURHV DWDQ DIIRWEDE®! SUEH > @ HYHWHBMY JLYHQ WDW

HYHWY RQH SHUFHLYHV VHEXUW GLIHHQ® DQG IQMBUHNV QLI HHQMAXHY DV \KUHDW

D FRP SUHKHQLYH GHIQMIRQ GRHV QRAH MV, QEHHG H SR FRXQMHY FROVGHU
VHRXUW R GHP DQG IRUHQHU\ DV WHU IXQGEDP HQIOSUHRFFXSDIRQ VIGFH \IH\
UDS OUH UWHYHQXHV VXSSRMQ) \WHU QDWRQDOHFRGRP IV 2 Q \KH FRQADY
HQHUJ\ [P SR FRXQUHV VAMYH \R HQUXUH VHEXUW R VXSSO  Z W DFFHW \R

VXI I LELHQATXDQUMN DQG DQ XQKDP SHUHG | BZ

Q UHFHOM HDWY \WH FROFHSWR HOHU\  VHEXUMW KDV EHHQ HQDUHG \R FRYHU

DGAMRCDOGP HMRQY DV QXP HIRXV WHRUHWFIDQY DQG UHVHDURKHLY KDYH GHDAOV
ZIK WY QRIRQ XVIQ] D GLHHOAZKHP HGHX\F GIQE 0DQ  IQFOAQ) ( $
DWRADW HQHUJ\ VHREXUWWV Z W DYDIOEIOW DIIREDEIOW DQG DFFHVWEIDNV R

HQHU\  Z KI®! VHYHDCSURP IOHQAGH LQMIRQY DUH RXAVELHG [Q \WH \DE®! EHBZ




&RQMHTXHO® D FRP SUHKHOMYH GHIQURQ R HQHU\ VHRXUW FRX@ EH \KH
UHIDE®! WBE®! DQG VXIIEHQADYDIOEIMW R HQHUJ\ DWDQ DIIRWEDEGI SUFH  DQOG
DQ DFFHSWWE®! VRADODQG HQYILRGP HQBOFRWV/7 KHIHRUH RQH FRX@ DU XH \KDW
HCQHU\ IV P XFK P RUH \KDQ D P HIH P HDQV Rl VXWYLYDO DQG  DWIKH VDP H \IP H

\KDWHQHU\  DYDIDELOW DQG VHEXUMW DUH IQH \WEDE® @NHG

( P SIWWFDOH DP SBV VXSSRMZY KLY DIlLP DIRQ FDQ EH REVHYHG 1Q YDURXV
IDARY ILRP \WH OM W \R \WH  \WFHOMY \WDWTXHWIRQ HCHU\  VHEXUW
GYHY DQG SXWIDMRQDCHHU\  VHRXUW DAVIMN> @

e /IPMG QYHWUFDIRQ SUFH YROMDW DQG GHSHQGHQFH RQ VXSSOTHY
W QUEDQ® XQGHWP IGH HQHU\ VHREXUW DV D FRXQN EHFRP HV YXQHUDE®! \R
QAVXSWRQY

& DM FKDQIH KDV D QUHRWHIHPWRQ HCHU\ VHREXUW DV W QHIDWH
FROVHTXHQPHVE VXK DV IQFUHDMQ) \MP SHIDWUHY  WRSIFDOR FBQHV  UMQ)
VHD BYHY WRWPV IBRGY DQG ZIGUHAA FDQ GDG \R UMQJ GHP DQG IRU
FRROQYJ DQG HBPWELW FRQUXP SIRQ HQHU\  IQUDWIKPMUH GDP DIHV * +*
HP MMRQV DQG DIU SROMRQ 8 @ DMO \KHVH P SDFW GUYH XS FRW DQG
UHGXFH WH DYDIDEIOW Rl HOHUJ)\




e 7KH OFNR QHFHWDY WRKQRBJ\ H SHWYH DQG HTXISP HQAIRUH DRI
HCHU\  UMVRXUFHV IRUFHV FRXQUHV \R GHSHQG RQ RKHY VXFK DV SUYDWM
FRP SDQHV IRU HQHU\ GHYHBSP HQWV ,Q WV FDVH FRXQMHV PD. IIQG

\KHP VHOHV DWD QHIRIDWY) GVDGYDQBUH SRMOID® XQGHP IQQ) \WHU
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R SHRSBI O/HG IQ KRP HV ZI\W GDN\V GDP SGHW RUWRWT7KH SRRWW R
( XURSHDQ KRXVHKRTV VSHQW R \WHU EXGITHWRQ HQHU\ 1Q 7KH
HQHU\ FUMY Z RWHQHG GXH \R 5 XWIDY IQYDVRQ R 8 NDICH  SXWKIQ) XS IXHO
DQG HBPWELW FRW \WDWKDG DOHDG. EHHQ UMQJ IURP SRWASDQGHP [E UHFRYHUY

KUK GHP DOG DQGBZ VXSSO > @

7KH ( XURSHDQ & RP P MRQ KDV ICHQMHG IRXUNH LOAFDRY/ \R P HDVXUH HQHU\
SRYHW > @

$ WHDLY RQ XUDW EI@ 7KLY IQEAFDWRUP HDQV \WDDQ LQAYIGXDORUKRX\VHKRG

LV XQDE®I W SD\ HQHU\ EL@ RQ WP H GXH \R [ LCDCHDOFRQMDION
, COELQV R NHHS KRP H DGHTXDWO ZDWP 7KL IQAFDWUFKHANY Z KRWHUD

SHYRQ RUKRXVHKRG FDQ NHHS WHU KRP H ZDWP  HQRXIK  $ QRWHU VXE
IQAFDRUGRNY DAWZ KHWHUWH. FDQ NHHS WH KRXVH FRP IRMIE® FRROGXUQJ
\KH VXP P HUP RQKV

|RZ DEVROW HQHU\ H SHQAWWH 7KW IQAFDWU DAHWHY Z KHWHU D
SHYRQ RUKRXVHKRG XVHV BMW \WDQ KDD R \WH CDMRCDODYHIIH HQHU\
FRQUXP SURQ

+LJK VKD R HQHU\ H SHOAWWH IQIQFRP H - 7KLY IOAFDWRUIQAFDMY \WDWD
SHYRQ RUKRXVHKRT VSHQGY D O HUVKDUH: \ IFH WH CDURCDCDYHIDI H: R
\WHUIQFRP H RQHQHU\ El@

,QDEAMRQ HQHU\ SRYHW IV MG \WR BZ IGFRP H KLJK HQHUJ\ FRWV DQG SRRU
EX@Q) HIFHQR  Z MW P DINHWROMDY DQG VRARHFRQRP IE M/XHV DOR SO\ 1Q)
URBN WP SDFW KHDGK FRP IRWDQG ZHOEHQ) GDAQ) \R SUREGP V @\H SRRU
LQGRRU\MP SHIDMUHV DIUTXDOWV MXHY DQG VWHW IURP XQDIIRWEDEGI ElQY 7KH
( QHJ\ 3RYHW $GYIVRY + XE KL K@ KW \WH QHHG IRUDGHTXDWM Z DUP \W FRRILY

DQG HCHU\ IRUD GHFHOMYIQ) 7KH ( XURSHDQ* UHHQ' HDCDIP V \R \BFNBI HQHU\

SRYHW HQUXUQ) DIREDE® SUFHV DQG VXSSRMZ KRXVHKRGV \MURXIK
UHCRYDMRQ SURJ UDP V DQG \BA HWG P HDVXUHV IRUIDIUHCHU\ DFFHW > @




8 QGHWAROGEQ) ( QHU\ 3 RYHWV DP RQJ <RX\K

<RXQ) SHRS®I GHIGHGDVWRWH EHZHHQ DQG  \HDW RG KDYH QRAEHHQ
RIFD® WFRIQIHG DV D YXQHDE®! JURXS E\ IQAMMRYY DQG \WH MXH R

HCHU\ SRYHWY DP RQJ WHP KDV UHFHLYHG OB DWHQUIRQ 1Q UHVHDURK. RUUHSRW

+RZHYHU IWRP * HQHUDURQ & @ DM ( QHU\ [V OWMALHSRIWADCDOMY R \KH OWMW
( XURABMCGDID VKRZ V \KDWk RXQJ SHRSG! DUH VI K\® P RUH @HO \R H SHUHGQRH

HCQHU\ SRYHW VXFK DV VIKIJ @ \R NHHS \WHUKRP HV Z DUP RUID@R) EHKIQG
RQXUDV ELQY FRP SDUHG \R \WH J HQHIDCSRSXOMRQ > @

7KH (8 6,/ & CDWEDVHIRP (852 67$7 SURVIGHY (DWW RQ\ZR P DIQ IQAFDRY/
IGHOMHG B\ \WH (8 ( GHU\ 3RYHW 2 EVHYDRUY (329 25WHDY RQ X\UDW
FI@® DQG 2, DELONV \R NHHS KRP H DGHTXDWM® ZDUWP 3 8 S XQUIOP IG MZ DV
SRWIE®! \R FRP SDUH WL GDWI IRU\ RXQJ SHRS®I DIHV Z W \KH UAWR \WKH
SRSXOMRQ \WRVHRYHU  DFIRW D@ 8 FRXQMHY H FHSWRU Z KHQ \BON
COW ZDV P MQ)  \BOY CDW LV SDUFEXOD P SRUBQNRUXQEHYABQAQ) HQHU\

SRYHW VR D\ [URP IFOGQ) DO 8  FRXQUHV ZDV XVHG DV \WH P RWV
UHFHQWFRP SBM VHW7 KH UHVX@Q) CDBVHW DUH UHSUAVHORNG 1Q) IXUHV  DQG

DQGDUH IURP \WH * HQHIDIRQ & @ DWW ( QHU\ UHSRWY @

) UXUWH  QAFDVRUP, QDEIOWV R NHHS KRP H DGHTXDWO ZDUP 2 > @




$VR \KH FRXQMHV Z MW \KH KL KHWSHURHQMU H R\ RXQJ SHRS®I XCDE®! R
NHHS WHUKRP HVZDWP ZHH> @

9XQDUD DP RQJ \ RX\K FRP SDUHG \R R \WH \RWCSRSXOMRQ
&\ SV DP RQJ \ RX\K FRP SDUHG \R R \WH \RBCSRSXOMRQ

* UHHPH DP RQJ \ RX\K FRP SDUHG \R R \KH \RIUCBRSXOMRQ

/ LKXDQD DP RQJ \ RX\K FRP SDUHG \R R \KH \RICBRSXOMRQ
3 RWYJDO DP RQJ \ RX\K FRP SDUHG \R R \WH \RBCSRSXOMRQ

7 KH FRXQMHY Z W \WH GZ HNMASHIFHQMUH R\ RXQJ SHRS®! XCDE®! W NHHS \WHU
KRPHVZDWP ZHH> @

$ XD DP RQJ \ RX\K FRP SDUHG \R R \WH \RICBRSXOMRQ
' HQP DN DP RQJ \ RAW FRP SDUHG\R Rl \WH \RBCSRSXOMRQ
1 HHDQGV DP RQJ \ RXW FRP SDUHG \R R \WH \RIDCSRSXOMRQ
( VARQD DP RQJ \ RX\K FRP SDUHG \R R \WH \RIDCSRSXOMRQ
) lODQG DP RQJ \ RX\W FRP SDUHG \R R \KH \RIDCSRSXOMRQ

2 YHD® \WH SHIFHQRUH R HQHUJ\ SRYHW DP RQJ \ RXQJ SHRS®! \WQGV \R IRZ
\KH \VDP H SDWAD DV \WH JHQHIDOSRSXOMRQ ,Q FRXQUHV Z KHUH HQHU\  SRYHW
IV KUK \RXQ) SHRS®I DUH VIK\® P RUH DIHAMG WDQ \WH RYHIDDSRSXOMRQ
&RQYHYHD 10 FRXQMHV Z W BZ HUBIYHY R HGHU\ SRYHW \KH SHIFHQUH R
\RXQ) SHRS®! H SHUHQAQ) WLV DRMD® ®ZHU WDQ WDWR \WH JHQHDO

SRSXOMRQ

) UXWH  $UWHDY RQUHONRUP RMWIDIH XA ELQ RUKIUH SXUFKDWH > @




$V WKRZQIQ IUXH  \RXQ) SHRS®! DUH HVSHAD® DWMIAN R HQHUJ\  SRYHW
EHFDXVH HCHU\  EL@ \BNH XS D OW HUSRMRQ RN \WWHUP RQKO® IQFRP H FRP SDUHG
R ROHU DUH JIRXSV $CEMRD® WH RIWQ KDYH @ MAMG FRORIRORYHU \WH

FROAQUMRQ R \WHUKRXMQ) DQG HQHJ\ FRORDRW 7 KHVH IDRRY FRP ELQHG P D\H
\WHP P RUH @\HO \R IDFH HQHU\  SRYHW

7KH5RBI R 5 HQHZ DE®! ( HU\ 3 RTFHV 1Q 7 DFNIY ( QHU\
3 RYHW

7KH (8 KDV IP SBP HQNMG YDURXYV P HDVXUHV IGFOGQ] GUMDMRQ \R DEGHW
HCHU\  SRYHW DQG SURMPWYXQHIDE®I FRQUXP HY : KIBI HDFK 0 HP EHUG \\M
KDV IW RZ Q DSSURDFK \KH ( XURSHDQ & RP P MRQ KDV IQFBHDMQI® IRFXVHG RQ
HQHJ\ SRYHW [Q UHDMRQ R HQHU\ HIFHQR GHFDUERQ] DIRQ DQG FODQ

HQHU\ WDQUMRQ SRIFHV 7 KH UHFHOAHQHU\  FUMY DQG UMQJ E1Q KDYH [XWKHU
KLI K@ KWMG \WH MVXH

7KH FROFHSWR HQHUJ\ SRYHW ZDV IQARGXFHG 1Q \KH \KLG HOHU
SDANDUH DV P HQIRQHG 1Q \WH ( GPWELW ' IUHPYH (& DQGWH * DV
' IUHPAYH (& 7KHVHQUHRYHYV XU HG 0 HP EHUG \IAMV \R FUHD\M DPURQ
SOQV CHICH 2YXQHDE® FXRP HY3 DQG SIRMAWVKHP B\ P HDVXUAV @H
SUHYHOMY GVFRQQHAIRYY DQG IPSIRVIQ) HQHU\  HIEFHQR  7KH

* RYHUDGRH 5 HIXOMRQ UHTXIWHG 0 HP EHU 6\BWNV \R DWHW \WH QXP EHU R
HQHUJ\ SRRU KRAVHKROV DQG IQFOGH \BUHW DQG P HDVXUHV 1Q \WHU CDIRQDO
HQHUJ\ DQG F® DM SOQV 1( &3V 7KH XSCDWG ( GRUEW ' IUHPYH EXIOV
RO WV B\ VHMQJ FUMID IRU DAMHWQ) HQHUJ\ SRYHW D@ZIQ) SXECGF
IOMYHQIRQ [Q SUFH FROARY DQG H SDQAQ) UHSRMQI GV RQ HQHU\ SRRU
KRXVHKRDV ,Q D SURSRVHG XSCDW DEEHG SURYMRQV |RU UHI XOWG UHBIO
SUFHV GXUQ] FUVHV DQG DFFHW \R UHQHZ DE®! HQHU\  VKDUQ) IRUFRQUXP HWY/
> @




Q \WH &RP P MRQ IQARGXFHG D \RRER] R \BFNBI IMQJ HGHU\ FRW
RIHUQ) [P P HADM VXSSRWINH HP HJHQR DIG SD\ P HOAGHHUDY \B[ FXW DQG
SURMAIRQY DI DOMAVFRQHAIRYY 7KH DOR IRFXVHG RQ BQIHUWP VROMRQY
OH IQFUHDVQ) HQHJ\ WRIDIH IQYHWY 1Q UHQHZ DEGNV DQG ERRAMQ) HQHU\
HIFHQR  $1\WU5 XWIDV IQYDMRQ R 8 NIDIGH KHLI KWQHG HQHU\  VXSS® DAXHV
\WH 5(3RZHY 8 SDQ ZDV OXQKHG 1Q R AYHWM HHU\ [P SRW
SIRP RM FROHYDIRQ DQG VSHHG XS WH JUHQ WDQUMRQ ( DU \KH
UHQRYDIRQ Z DYH XQGHUWH ( XURSHDQ * UHHQ' HDODIP HG \R [P SURYH EXICTIQIV
GRXE®! BHQRYDIRQ DMV E\ DQG IRFXV RQ DIIRWEDEGI DQG VRADOKRXMQJ
> @

7KH < RX\WK 3 HYSHRAYH & KD@IQIHV DQG 5 HFRP P HQEDIRQY

<RXQ) SHRS®I XVXD® KDYH BZ HUIQFRP HV DQG P DQ. Z KR GRQWIYH Z MY \WHU
SDUHQV HQG XS WHQMY 7KLY VIWDIRQ EUQIV D IHZ FKDIQIHV ) IWAMKH. KDYH
GW PRQH GIWDIWMU FRYHUQ) EDME H SHOHV 6HFRQG \WH KDYH @ MG
FKREHV Z KHQ MFRP HV \R IIQEQ) DIREDEG! HOHU\ RSURYY ) IQD® \WH RIWQ
QH 1Q KRP HV \KDWDUHQWWHY HQHU\ HILEIHQA7 KHVH DMVXHV P DNH WAL LEXGVRU
\WHP \R NHHS WHU@IQ) VSDFHV FRP IRMBE®I Z KIEK FDQ DIIHPWKHUZ HOEHQJ
DQG TXDOWR @H GDYIQ) \WHP P RUH DWIMN R HQHU\  SRYHW

8 QGHYADQAQ) FXWHQACDMRQDOSRIAHY DQG IIQAQJ ZD\V \R P SIRYH \WHP LV

HWHQIDO 2 11HUQ) WHFRP P HQEDMRQY \WDWIGFGGH D \ RX\K SHWSHRAYH FDQ EH
YHY HIHAYH DQG DSSHD@Y R SRIE\ P DNHWY -+ RZ HYHU \KHUH DUH P DQ. GLIHUIHOW

P HDVXURV \WDWFDQ EH VX JHWMG 8 VXD@ DMQI®I SRIR LV QRAHQRXIK VR P DN\H

D ELJ [P SDFWIMRWQ \BNHV D PIL R DAIRQV LOFOAQ) HEXFDURQ FRP P XQW
LOYROHP HQAVDQG \BLU VMG VXEMIAHV \R EUQJ DERXWIHDOFKDQIH

0 HP EHY R WH ( XURSHDQ <RXW ( GHU\ 1HERW (<(1 KDYH SXWRIHKHU

UHFRP P HQEDUIRQY 1Q IlYH NH DUHDV FUHDUQ KRXAMQ) MBQEDEY IRFXVHG RQ
\WCDQNV  OXQRKIQ)  IGRHQIYH SIRILPYV  IQVROIQ) 1% 2V HOFRXUDIIQY
FRP P XQW HQIDIHP HQN DQG SURP RIQY D EURDGHU VKUWIQ KRZ ZH DEAHW




7KHU GHBIBIG UHFRP P HQADMRQY FDQ EH IRXQG 1Q \WHU SXEGDIRQ ( <( 1
SROMEXMRQWR \WH W & MYHOW( CHU\ YRXP > @

5 HHUHQFHV

>S@ @ @ @ ( XURSHDQ 3DUDP HON ( QHU\ 3RYHW [Q WH (8

KWBV ZZZ HXURSDUHXURSD HX 5 HI' DMl WGV %6 ( (356B%,

| B( 1 SA

> @ HQHDWRQ & @ DM ( XURSH <RXQJ 3HRS®I DQG ( GHU\ 3RYHW IO WH ( 8
KWBYV_ JFHXURSH RU Z S FROMQAXSEDOV * &( B( CHU\ 3RYHW

5 HSRWE

>@  ( XURABW $ WHDLY/ RQ 8\l U@

KWBV_HFE HXURSD HX HXURAWIVY HE P DIQ VHDUFK VHDUFK HBWHDUFKSRYEMS: $

5 BHBWHDUFKSRYEBAS, 1 6 7$1 & ( BE+9] XYQ 6= -"

SBDX\W_ WJID J9 M WDUWHDY RQ XUdW ElQY

>S@ @ @ @ HHDIRQ &M DW ( XURSH <RXQJ 3HRSGI DQG ( GHU\ 3 RYHW

10 \WH (8 KWBV JPHXURSHRU ZS

FROMQAXSEDGV * &( B( CHUJ\ 3RYHW 5 HSRWEA

> @ @ (XRSHDQ 3DUDPHON (QHJ\ 3RYHW 1O WH (8

KWBV ZZZ HXURSDUHXURSD HX 5 HI' DMl WGV %6 ( (356B%,

| B( 1 SG

> @( XURSHDQ <R ( QHU\ 1HERIN (<(1 6\B\MP HQVIRU \WH &MYHQW

(GHJ\  )RXP 1 RYHP EHU KWBV_ \ RXWHCHU\ HXZS

FROMQMXSEBDGV (<(1 6\BWP HOARMYHQY (( QHUJ\ ) RXP sa




( QHU\ \WRKQRRI\ WHQGV




(QHUJ\ VA\VWHPV GHP\VWL

([HEXWHG E\ OHGKD *D\DWKUL

$ PX QG DIDRW Y R EIXW Z L W FR@M®L TKWR XKIR P H\D RIWV L P SOIDWH
LWRQGVYKHUWND FRPJONVWHRPSR\RHIGQ W H U B D\W P G\

DO O RZW R FF HN® H FWDUIW RWVRIR X ILL Q J HAUVH O H F WQUHLHF BAR \
EHIHQHUDMRABZKHHWR UHBQDSSURSPHBWHPR QY H DWW B (
GLVWUWRKKR-R GV X PHIWMFR QI X Z HWR RUIKQGDP HQRWB B 4
RIHQ H U H\O H F WSUWLREG YWH WR IORED FR URIH Q H UM K DIF R Q V X PQH
PR VIV G X VDAUELRORCH VAR IQRV X P SAMHDR® R Q V XHPGIH WIW KIR U P
RIKH D WA V S LWVKHIG LLWI HFUHNEDR WA KO H F WDUQLE . IRW K U RDAJIKP L O
MR X UQRWYH Q H U DWMRIRR\OX P S V0 DRYR W KIHU W LLFRXU/H S B B W g
ZLWISHF IMHVWURQIMWRIHF D U E R QR DIB/XIVR\D L RDEQ B U Y
VI\VWH®BWURZHFD QVDNPWKFHKD OO R QVUKHD H U MU D Q VILWAL
LPSRUWDQW WR JHW D EHWWHU XQGHUVWDQGLQJ

7KURXN KRV W ZFH2 RGO L WIR U D Q VESRWKWWIRW BVHX S SFOK\D RQ
HQHUJQE[SONKXEFLQYRPBIWKNMHERP S RQMVK D B/N MSD Q
HQHUJ\ VAIVWHP

(QHU\ FROYHWMRQ ([ WDRWQ) XVDE®!I HQHU\ IURP HQHU\
VRXUFHV

$ VWV KAHR LRHD Q G L V F X VDVELIRM® H UMV K&K Q, W WV K\HX QU\D G L D

W KBPDW H\B/R V VL E B XSO D QVIRW\OWD I R X¥W RR Q Y\ KIEG/H U J
W K UR B J K DRUVCAMRAX V WRX QR F L K KV X @ VD O WRK BIH D VIFRRQ
YDULDW@R QEQ @D WIHIR D\Q GRWKFHUHDWRURQVKBON DOQ
N Q R KIKK Q G D P HUIQVDMHOQ H URD @ H L WEKHF UDHW DGR G HV W U R \
7KHRKDXHUH | WWR VD QH Q H WIR X ULPWM X WAKRHH W KRRIG FF H V V L
VWRWHHGIURWBRWHQWLHPO W EHORDGLFBSRWWLEQHU J
FRQYHUVLRQV EHWZHHQ IRUPV




)LJ  ODWUL[ RI HQHUJ\ FRQYHUVLRQV :KHUH PRU
WKDQ WZR OHDGLQJ WUDQVIRUPDWLRQV DUH LGHQ
&LYLOVDWLRQ $ KLVWRU\ E\ 9DFODY 6PLO > @

KLOKIXPDBLYLOLNDWDRQHWWHFEHPLADRG UG OD QO W I
W K H URQ B UZIL WEKR Q W U RFOFOEHXG/ WWLKBKY HR |F R DLADNV KIHQ G X V
UHYROWWDRR QI RREPHEWN W HB 6 JLZIHW K H UNMYF F H\SW X P+
PRYHVUR/ UD Q VWKBIRPIL F BI®Q H URNFRD.@WRFKD QHPBOIRU
ZRURRGDZHD UWMWDLDRFLKMWD YULBO RIRWLEHUXFBEW RDQ
DQ&\GURRDWEFRVFUXRHLDQ ®DW XIDY@KH\D UE XU Q)
FRPELGRE&SOD@WBWR G XPOH FWILUQEH DR VVIXGI OVBIO VR
WKHHWRR®RYHUZKHORPERUW HWKDHFER QV XIRW R G D \
ZRUQW.WDHWR DWRKPRGHVRFLHW\HVLIJQNG IRVMVKX® O
GHSHQ GIDYMNRMVIIXBIO UE RRQ G\R O O XWRLKMQ YLUR QZRHQ
EXUGWDOWDYMLIQLIHFDQWRQRIRS IVEWU LIQMY[WUD F
SURFHYMWH@RFDWHBXQGHUJURR\QMEX® B[ W U D PMK_IRRIX
PHWKR/G\FR VG ULORPQOL QB D&YW D QHUID G D WHLFRY \VW
GDPDJH DQG ZDWHU SROOXWLRQ




OXWZ K\ DUH Z H ABKHDYI® UHIDQARQ IRMAXHY" 7 KH DQVZ HUGHV 1Q WH KL KHU
HCHU\ GHOVW Rl IRMOXHY YW RKHUIXHY DQG DQ DWXUHG VRXUFH R HQHU\ 1O
\MPV R DYDIDEIOV 9%XWZ M P DRU JHRSROMFDOHYHON VKDNQI \KH HQHU\
VXSSO FKDIQ WH VHEXUW R IRMAXHO/XSS® 1V XQEHUWH UDADU

2 WHUSUP DV HQHUJ\ VRXUFHV DUH VROU Z1QG JHRIHUP DO K\ GUR DQG QXFBDU
S5DADMRQ IRP WH WXQ IV FROYHWG IOR HBPWELW XVQ) SKRRYRIBIE
\WAKCRBJ\ 39 ZKIB WH KHDWMURP \KH VXQ IV FROYHWMG \R XVHIXOWHUP DO
HCHU\ XVIQJ VROUWHUP DOV WP V VXK DV D FRQFHORDWG VRDUSRZ HU &63

SOON,QHWHFH D &63 SOQNFRQWW R DQDUD. R P IWRY DQG GIQOVHY \KDWY/
XVHG R FRFHOADM VRDUWDGEDWRQ R D SROANDQG FRQYHWYKH \KHUWP DCHQHU\ \R
P HFKDQEDOHQHU\  ZKIFK IV WHQ XVHG \R GUYH D JHQHDWRU \R SURGXFH
HEPWELW $CRKHU VRXUFH R FODQ UWHQHZ DE®! HOPWELW IV Z1QG SRZHU
$\W RVSKHIE SUIHMWXUH JWDAHQN FUDNM P RIRQ R DU \WDWILV FROYHWG \R
URIMRQDOHCHU\  XMIQJ WH Z 1QG WUEIQH EOGHV 7KH P RYHP HOAR \WH EOGHV
\KHQ GUYHV D J HOHDWRUWDWSURGXFHY HBFWELW :  1QG \WUELCHV FDQ EH IOAB@IG
HWHURQ @QG RQVKRUH RUIQWH VHDV RIMKRUH Z KHUH KL KHUZ 1QG VSHHGY DUH
SUHYDBIQWV 7KH VRXUFH RE HQHUJ\  IRUD JHRIKHUP DOSRZ HU SOQMY WH HQHU\
VWRUHG 1O \WH HDUKY FOOMIQ WH IRPP R CDMUD® REFXUIQ) VWWDP  DQG KRW
ZDWU 2 Q \WH RMHUKDQG WH VRXUFH R HCHU\  IRU QXFBDU SRZ HU SOQW LV
HWHUWH VSN R DRPV IDMDMRQ RUWH RIQQ) R DRPV IXVRQ ) XVIRQ
\WRKCRBJ\ IV VAMDTXW QDVFHQWV DQG IMMRQ WHDRRY DUH WH GDAQJ) IRP R
QXFEBDUHCHU\ SRZHUSDQN +\ AR SRZ HU SOON FDSMIOM RQ \KH SRMQIDO
HCHU\  SUHVHOMOQ Z DU UHAVHYRLY DWDQ HBIYDMRQ 7KH SRWQIDOHQHU\ LV
FRQYHUMG R NQHF HQHU\ XMQJ Z DMUYUELQHY \WDWDUH \KHQ FRQQHANG \R D
JHQHDRU

+\ARIHQ IV TX0M \WH EX]]ZRG WHVH GD\V DQG WLV RWQ IHDWUHG 1Q

QVFXWRQY VXURXQAQ] HQHU\ SURGXAIRY WY [P SRUBIQAR QRWM \KDWKH Z D\
Z HIQMQG \R XVH K\ GIRIHQLQ D IX\WMUH HQHUJ\ WDOWIRQ VFHCDUR IV IQWH IRP R
DQHQHJ\ VRWDIH RUHQHU\ YHARUP HAXP  WIQN R D EDJ \R \WDQVSRWHCHU\
IRP RCHIRWP \R\KH RKHU




)RUHDPSGI 1Q WH FDVH R JUHQ K\ ARIHQ WH HQHU\ ILRP VRDURUZIQG
SRZ HULV XVHG \R VSOAZ DIMUVR J HGHIDM K\ GUIRTHQ Z KIEK 1V \WHQ VARUHG DQG XVHG
DV D FRP EXVIRQ IXHORUIQ D IXHOFHOWR SURGXFH HBPWEW :  KIGI WH HQHU\
JHQHIDIRQ P HKRGY QVEXWHG 1Q KLY VHRIRQ DUH FHMBIQD QRAH KDXIYH \IH\
FRYHUP RAWWFRP P RQD XVHG \WFKQRBJ LHV

$QGQRZ ZHPRYH \R \WH GHWSIHFH R WH SX] ] 6 ( GHUJ\ WDQVP MRQ DQG
QAVIEXURQ

(GHU\ * UGSV %IGIIQ) \WH JDS EHEHHQ SURGXFHY DQG
FROVXP HWY/

3 RZ HUJHQHIDMG LWHVSHAYH R \WWH VRXUFH 1V FRQYHUWAMG R KLJK YREBU H SRZ HU
\R P IQP ] H ®AMHY GXUQ) WDQWP MRQ 7KH KLIK YREBIH SRZ HULY \WHQ VAMSSHG
GRZQ\R GBZ YREEUUH SRZ HU\WDWZ H XVH DAKRP HV DAD VXEWIMRQ $OR! KLY 1V
SRWE®! GXH \R DQ IQNEDM QHE RUN FDOIG \WH HEOPWELW JUG : MW IQFBHDMQ)
VKD R UWHQHZDEGN WDWDUWH RWMQ JHCHIDMG DVD WP RM GFDIRQ \WH
H SDOVURQ R \WH HQHUJ\ JUG LV DV FUMFDCDV H SDQAQ] \WWH VKDUH R UHQHZ DEG
HCHU\ ) RUIQABCFH WH ,($ REVHUYHG \WDWD® RWV *: R UHQHZ DE®
HQHJ\ 1Q WH ZR@ ZDV \MDZ DM \R EH FROCHPMG \R WH JUG GH R
IQUXIIEHQAI UG IQUDAKPMUH 7KLY ZDV DO RW WP HV \WH VROU DQG Z QG
FDSDAW DGGHG IQ > @,Q VXFK VFHQDURY \WH UHQHZ DEGI HQHU\ L FXUBIBIG
DQG MV \WHQ D ZDWM Rl IQAREIG FDSDFW 7KHHRWH WY FUMFDOWDAI UG
LQUDMIRKPMUH DQG H SDOVIRQ JR KDQG 1Q KDQG Z WY GHFDUERQ] DIRQ [QUIDIYHY \R
SUHYHQMD GHD\ 1QWH HQHU\ \WDQVMRQ

( QGHU\ JHQHDVRQ DQG FRQVXP SURQ DUH QRWDA D\ V Vi QFHG Z W HDFK RKHU ,Q
VXPK FDVHV HQHU\ VARUDIH IRUP V DQIQMI UDCSDWR \WH HCHU\ VXSSO FKDIQ




(CHJ\ 6\RIDIH $Q HWHQIDOEDARNERGH R \WWH HQHU\
WDOMRQ

(QHJ\ VIRIDJH VROMRQV DUH IQMI DO HQVXUQ) D VHEXUH WHQHZ DE®! SRZ HU
VXSS® 7 KHIP DODQG YWY HGHU\ RUDI H VROMRQV DUH \KH DYDIDE®! RSUWRQV

YOWAY HOHJ\ WRDIHWMMP V % 66 UHFHYH HBRWMEW IURP WH SRZ HUJUG
MBI KWURP \KH SRZ HUMBMRQ RUIURP D UHQHZ DE®I HQHU\ VRXUFH @\H VROU
SDOH® RURKHUHQHJ\ VRXUFH DQG VXEVHTXHQ® VARUH DV FXUHOMR \KHQ
UHBDVH W KHQ MY QHHGHG :  KIBI EDWHY EDFNXS Z W UHQHZ DEGN VXFK DV 39
FDQ KHS 1O DYRAQ) SHDN VKDYIQJ DQG EH GMY GHSHQGHQARQ WH JUG  EDWHAY
\WFKQRBJ\  UHTXIWHV FUMFDOUDZ. P DWUDY \WDWDUH QRAHDVI® DYDIOE®! DQG P RAWV
FRP P HFID® DYDOE®! EDWY VRIDIH W VMPV GR QRWKDYH D SIRBQIHG
VWRDIH SHURG 7 KHWP DCHQHU\ VWRIDJH 7( 6 \ARUH WHUP DCHQHU\  HTXLYDBIQW
\R D % 66 \KDWARUH HBPWEDOHCHU\  1Q VHYHIDOP HAXP V VXFK DV P RIMQ
VDOV DTXUHY RUSKDVH FKDQIH P DMUIDY : KIBI 7( 6 KHGV \R GHERXS®! KHDUQ)
DQG FRRIQY) GHP DQG IURP SRZ HUJHQHIDIRQ WH SHURWP DOFH R D 7( 6 A VWP
IV KLUK® GHSHQGHQVRQ WH SURSHWHV R \WH VWRIDUH P HAXP DQG HQHU\
H WDRIRQ FDQ EH D ®Z HIFHQR SWRFHW 7KH ,($ SUHAFW JBEDOIQARDIG
\ARUDJ H FDSDAW \R H SDQG E\ IOWHQHW \HDW/ \R UDFK RYHU ~ * :
2 >@ @: KOG WL IV D JRRG VWIQ IRUWH \IP HV \R FRP H \WHWH IV WD)
W QUEDQAQCRYDMRQ DQG SRIF  VXSSRWUHTXIUHG VR DFKIHYH FRANFRP SHMYH
Q) \MP HHJ\ VARIDIH A VWP V

$V\ RX UHDFK \WH HQG Rl \WH DWE®I Z H KRSH\ RX FDQ :  KIGI M CRABRWEG! \R
FDSWUH DOWH GHABIY 1Q  SDIHV \KLY DWF®! Z DV DQ DWP SWIR KHS \ RX JWDVS
\WH FRP SB[ W R \WH HQHU\ A VAMP  DQG DSSUHFIDWM \WH IRUWKFRP 1Q) DIFBN
EHWHU 7KH NH \BNHDZD\ IV \WWDWIKH HQHU\ WDQWIRQ IV KHIH DQG ZH QHHG
P X@56! WINHKRCHY \R FRMERDW DQG HIHAYH SR \R FUDM \WH i GHU\
UHTXIWHG \R DFKIHYH RXUJRDCR! HQHU\ VHEXUW VXMBICDELON DQG HTXIW |RUDD




SHIHUHQFHYV

> @ 6PLO 9 (QHUJ\ DQG FLYLOL]DWLRQ $ +L
> @GHQNVRQ 2FWREHUULBRW W OM IQUHF DRMIQUARR D O
ZLWEK: UHQHZDHEXOHUOHKW®FRQQHFWHH GLQ G SR DHRD W K
KWWSV  77ZZ ZLOGSRZHUPROWKQO\ FRP DUWLFOH

QHW JHUR JRDOV WZ UHQHZDEOH HQHUJ\ OHIW XQ
> @RZUDSLGLOWKHO R BDADH F WWUW RUWD H NHIWR E\ " °

$QDO\VLN 'HFHPEHU,($ KWWSV ZZZ LHD RUJ
UDSLGO\ ZLOO WKH JOREDO HOHFWULFLW\ VWRUDJ
> KURSRREPLVVEMERPPHQG BW DRI®S W R U DSIFF NV G
1RYHPEHU KWWSYV _HQHUJ\ HE HXURSD HX
WHFKQRORJ\ HQHUJ\ VWRUDJH UHEFRPPHQGDWLRQV,




/KH QHZ (8 PDUNHW UHIR

( [HPAMGE $QXM RSDODP\ 6 DNWKLYHO

SRZHWR/ KI HRSOH RGLHAUVRSHOW U IH Y R O XD/DLA
<RXU 5ROH LQ ,W

+DYH \ RX HYHU IHIVIWADMG B\ UMQJ HQHU\ FRWV DQG D MAMP  \KDWVHHP V
GHMIQHG IRUD B\ JRQH HID' $FIRW ( XURSH \ RXQJ SHRS®I DUH GHP DQAQJ D FBDQHU
P R DIREDEGI DQG HTXMIEG!I HQHU\ IX\WMUH °© DQG WHU YREHV DUH EHQI KHDUG
5 HFHQAUHRUP VV DUH UHAVKDSIQ) WH HQHU\ OQGVFDSH HP SRZHUQ) D QHZ JHQHUDIRQ
\R \BNH FRQNRCDQG EXIE D EUWLI K\WWUIX\MUH

7KH HQHU\ FUMY H SRVHG \WH YXQHDELOIAV R ( XURSHV GHSHQGHQRH RQ IRMO
IXHY ,\WEHFDPH SDIQX® FGDU \WDMKH RG ZD R GRQJ \KIQIV ZDV CRVRQD
H SHOUYH EXWXQXWBICDE®! GDYIQ) D GCDXQIY) GUDR  IRU IXMUH JHQHIDIRQY
+ RZ HYHU \KLY FUMY DOR L QWG D SRZ HUXCP RYHP HQAVRUFKDQIH > @

%UHDNUMHURPRVVIPCHOY¥ ODUNHIW LJQHGW K H

)XW X UH

JRUWGHFBGW KHQH URD U NIHHVIDWM N QH [F O X WVLOYXERPLQEWE B U J
FRUSRUDWBR@\G DW HGO DWRKAHGIR DRI H P R F U D M/Q HLUQJ
PDNLOWDVILRUHQHZDRG®HPHMRODUBL QUBR X W F R PIRWWXB O
DQG HPSRZHU D QHZ JHQHUDWLRQ RI HQHUJ\ FRQVXPH

+HUH V KRZ WKHVH WUDQVIRUPDWLYH UHIRUPYV DUH U}

e 3DYLWKIP\ IRRBOHDQHUJRDJIJL QMW UH D PIL QFIEH WM\ Q H G
WWUDQVORBQHUURPKHWMIWQHUDARKIEUMOMHGHIGIRUP \
DUMLP SIOQW KSIURFHR ¥R Q Q H FWHLQHI Z THEXOHHUSIU R M HFBOWWAY L
WKURKXKDXFUBWD®SI) O FFKHOMWWERMU D Q WRFIRD @R UH
VXVWDLEOREOM\VWHP @KLYQFOXSWRPRVBRZHBXUFKD
$JUHHPHGQ®SN ZKLFBEOORXVLQHDOHGYRPPXQLWRHMH F
SXUFKDH\QHH ZDEQH WW W DE B H M X U W& WYLLAYIH V W RFHIRHD (¢




e +ROQ 3ROWLY $FFRXQEEG! ) RURR Q) IRMOIXHY KDYH SRBWMG RXU
SOCHAZ MRXWEHDUQ) \WH \WKH FRWR WHU HOYIURQP HQIBOGDP DUH 1 HZ
SROIAHV DUH IOMIDA 1Q) \WH FRWMR FDUERQ HP MRQV \KURXIK P HRKDQWP V
@H FDUERQ SUFIQ) P DNQJ SROWMY SD\ IRUWHU P SDRADQG GIYHIR) \WH
SD\IQ) IHG IRU FBDQ HQHJ\ DAMIDIYHY > @7KLY VKUW IGFHQIMY HV
IQYHVR HOW 1Q FODQHU \WFKQRBJIHV DQG DFFHBIDWY \WH \WDQUMRQ DZ D\
IRP IRMOXHY > @

(PSRZHIQ) (QHJ\ &MYHQV ,PDIIGH D IXMH ZKHH FRP P XQUHV
JHQHDN WHU RZQ FBDQ HQHU\  UWHGXHAQ) WHU HIDGFH RQ \WDAMRQDO
HCHU\  SUIRVIGHY DQG IRAMUQ) GFDOUMIHGFH 7 KHVH UHRWP V DUH P DNGQJ

\KIV YIMRQ D UDOWV B\ SURP RIQ FRP P XQW HQHUJ\  SURWMFW DQG HCDE@
IQAYIGXD® R EHFRPH SWIRVXP HY ° ERWM SURGXFHY DQG FRQUXP HY R

HQHJ\ > @7KWV HP SRZHY FWHQV \R DRAYHD SDWFASDM 1Q WH HQHU\
WDQVMRQ VKDSIQI D P RUH GHRFHQRD® HG DQG GHP RAIDWF HHU\ MVAMP > @

%\ RQG/ RZHUAQ@ 7KHS ISSEI ( ITHFW R D* UHHQHU* UG

7KHWH LHHRWP V DUH CRAMMWDERXWBZ HIQJ HCHUJ\ El@ \WH UH DERXVEXIGIQ] D

PRH WHMOHON VAMBICDEGI DQG HTXMVE®G! HQHUJ\  IXWUH 1RU JHCHIDIRQY W
FRPH

e 3UFH 6\BEIMV DQG 3 HARWEIOW 7KH YROMW R IRMOIXHOSUFHY RI\MQ
VXEMPWAR JGEDO P DUHWIGFYDMRQY DQG JHRSRMFDOHYHQN KDV @QJ
FDXVHG D IHW IRUFRQUXP HY DQG EXVMIGHWHY DN $V UHQHZ DE®I HQHU\
VRXUFHV  ZIW WHU ICKHHO® ABEGI FRW EHFRPH ICFUDVQI® FRW/
FRP SHMYH HCHU\ SUFHV DUWH WEEIQ IQ)  SURVIAQ) JUHDWU SUHARDELDY
DQG DIIREDEL®V IRUHYHY RCH > @




e $ +H D O WBKOLDHAHYWU LH YW X DKIHH @ L U R Q P HR)S/DEDR V VX B OV
XQGHQLPRQWUL®RWLE BWHMQ IH SR OO XMWI® RR VRVR W K H
HQYLURQBPH@REDORBPWHPEUDFUBOQHZDERHRINWUHG XFIL\ Y
FDUER@VQSUPLS UR B LTQID OR@BL W L J DAMHHOQH RWED L PIRADHD J H
° VDINDUGWGEHKHH D ®RIWKKSHO D QIDBWS\HR SEBHHQHUDWRROM

> @

& UHDWIKGRERI7RP R U WKAV U D Q WBWLIHRYH Z BIBGIHHIR R Q RLPA
QRWXBMHFLURQPHRMWHLUDMWIDYHFRQRROBLQKLEXUJHRQ
VHFWRUHDWVYRULE HMRESSRUW PG URIMN\GWHD QRHLHO G
IJURBPHVLIQYPDUWL®WY GHYHORSL@RY F\U HYWH F K Q R ORI
LQVW D/RODED O HAIMB D QD JIERP P X QH@MN USIV R M H KW VIHU H H Q
MR RV HDZ H D CRAHK F L WOLQ@GX W X U H FSDUR-BHDUVIKRWR X QS HR S O
HQVXULQJ D MXVW DQG HTXLWDEOH WUDQVLWLRQ

7KH) XMUHR ( QHU\ IV1RZ 6H]H<RXU3RZHU

7KLV QA VWO QWD A WKDYSSHQLUIRRZ$SVD\RXQIHUVRX UH
LQKHUWWH YR O HIQBID D Q GV PISR XYRLPBWWHXYGHUVWD
WKHMHRUP®BQJDJLQWKAR QY HUVWBRWIRKM KD DFOHDPRUH
DIIRUGDEOH DQG VXVWDLQDEOH HQHUJ\ IXWXUH IRU \

+HUH V KRZ \RX FDQ SOXJ LQ

e 6WDQIRUPHRO ORZ@HUIROIGHY HOR S RJIHHYW BA&LHKH WHHMW J
VRXUFHY DQG HGXFDWH \RXUVHOI DERXW WKH FKRL

6XSSRUMZDE O HUJ&RQVLGHUNF WRDIUHHRHUSURYLG
DGYRFDRUWIAQHZBBGIMSI R MHFRWERPRQLR/WM[SORURAIW |
VRODU IRU \RXU RZQ KRPH

ODNHKRXBRLF#HHDU&R QW IRV O H F R/IHIGF LU L ALLICS B B/GIL
FRQVXOWDWLRQV DQG OHW \RXU YLHZV RQ HQHUJ\

7KH IXWXUH RI HQHUJ\ LV LQ RXU KDQGYV /HW V ZRUN




5 HHUHQFHV

> @AMEDIRDA GHU\ $IHQR  ( XURSHY HQHU\ FUMY 8 QGHIARQAQ) \WH GUYHY R \WH IDD
10 HBPWEW GHPDQG 3DWV ,($ KWBV ZZZ IHDRUJ FRP P HQEUHV HXURSH V

HQHU\ FUMY XQGHIABQAQ) WH GUYHY R \KH IDQIQ HBPWELW GHP DQG
> @( XURSHDQ &RPPIMWRQ 7ZR \HDW R 5(3RZHY 8 6WHQWHQQ) ( XURSHY HCHU\
UHVIOHQRH UXWHY ( XURSHDQ &RP P MMRQ

KWBV FRP P MMRQHXURSD HX QHZ V\ER \ HDLY UHSRZ HUHX AUHQIWHQQ) HXURSHY HQHU\
UHVIOHQFH BHQ
> @GRMDXP 5(3RZHY 8 &RXQFAODIWHHY RQ DFFHBUDWMG SHUP IR (XBN IRUUHQHZ DEGN
VIXWHY  &ROUDXP KWBV ZZZ FROMODXP HXURSD HX HQ SUHW SUHW
UHBDVHV UHSRZ HUHX FRXQALCDI UHHY RQ DFFHBIDMG SHUP WD) LXBN 1RU
UHQGHZ DEGNV
> @9 0DID|IQH ( XURSHDQ GHYHBSHY UGHG  *: R 33$ GHDV IQ YHAD 39
0 DUD] ICH KWBV ZZZ SY P DID] ICHFRP HXURSHDQ GHYHBSHWY/
WIQHG JZ R SSDGEDYIQ
>@ 6\\WAD (8 (76  SUFH +DPEXU  6\D\WAD
KWBV ZZZ \DMYAD FRP \ARDMYANFV FDUERQ SUFHV HXURSHDQ XQIRQ HP MRQ WDAQ]
VFKHP H
> @ XRQHZV ( XURSHY FDUEERQSUFH Q-DW\WH ~ HXUR P IBMRQH /\ RQ ( XURQHZV

KWBV XN ILQDQFH\ DKRR FRP QHZ V HXURSHV FDUERQ SUEH QHDLY KW O
> @ XURSHDQ &RP P MWRQ ,Q IRFXV ( GHU\ FRP P XQWAV \R WDQVRP WH ( 8 )V HCHU\
A VIRP YLWVHY ( XURSHDQ &RP P MMRQ
KWBV HQHU\ HF HXURSD HX QHZ V IRFXV HQHU\ FRP P XQUAV WDQVIRWP HXV HCHU\ A VWP

BHQ
> @ XURSHDQ &RP P MRQ ( GHUJ\ FRP P XQUWAV %4XWHY ( XURSHDQ &RP P MRQ
KWBV HQHU\ HF HXURSD HX \RSIEV P DUNHW DQG FRQUXP HY HQHU\ FRQUXP HY DQG

SURVXP HY HQHU\ FRP P XQWAVBHQ
> @,QMIDIRDO( GHU\ $IHQR 5 HQHZ DEBV ° $QDOMV 3DWV ($
KWBV ZZZ IHDRU UHSRW UHQHZ DEGV
> @ RG(FRERPIE)RXP ( XURSH PXWWSHQG  \WORQ \R KDYH FBDQ HGHU\ E\
* HGHYD : () KWBV ZZZ ZHRXP RU ARUHV EQH HXURSHDQ HQHU\
WDOMRQ
> @( XWRSHDQ &RPPIMMRQ ,Q IRFXV (PSR P HQNIQ ( 81V WHQHZDEGI HQHJ\ VHRRU
YIXWHY  ( XURSHDQ &RP P MRQ KWBV HQHU\ HF HXURSD HX \RSIEV P DUNHW
DQG FRQUXP HY HQHU\  FRQUXP HY DQG SURVXP HY HQHU\  FRP P XQUHVBHQ




(QHUJ\ &RPPXQLWLHV <R
1HLJKERUKRRG <RXU )XWX

(I[HEXWHG E\ $QXM *RSDOVDP\ 6DNWKLYHO

7LURBHHOSRBAUORAKNDWR P HVRQH U JMANHR X W W/ XZALNV I \

KLJKL@®@\BV\W HW KB R/H VED UHE R XRAK K W X HHOD' OH WH D & R
WDRKDUEHFDXO/GHHQHUJINYROXWZRBSDEURMNXWR SH
DQGWKIPSSHQLQEKWRXQHLRUKRRGDOBBE FRPPXQLW
D Q GWD ME R X WW WIKR Z HED FAK H WR/H O R QUIQV KD Q ® WV K H
SHRSOH

)R U JBHMPWR U S R U DWW EREH/OHHYN WI\D QW UBR P P X Q LDWVH

DERSWROBLNRX> VWXGHBWYSURIHVVLP@ROVYARPLQ.
W R JH W/KRHUH CDAFKO HD @ RUB | IR U G DE)XER UE H P R F UBDQWH_UF]
IXWXBBLOHXWZEHURMD QR XQHLIKERQWURBRWRZ GOHD |
HOQHUXDUWKEHQHIDW® XOB PRUNXVWDLQRBOHLOL
FRPPXQLW\ 6RXQGYVY SUHWW\ JRRG ULJKW"

'KDW ([DFWO\ LV DQ (QHUJ\ &RPPXQL

7KLENLOLNWHDRIRBWOHBDQH UMRHUBRP P X Q IDVIHY R XFSIV
SHRSOQHH L JK EIRW WY Q@ARFDXNQHVYEKRVRLRU FW R R L @ O \
DQBDQMUHQHZBBGIMSIIRM AR AR XPIEDRQ VW V& OIIG H d
RQURIWRBYLOGEQPP X ALVOI® U R W Y HRU H D WP DR U R WWKLDG
VKD UHMO®HUQRFD,OOD/ERXWDNERDWRIFRXHQHUGHVWLQG
EXLOGNVOUWWRDRW NRH Y H U\ RQRMWXWWKEL BIQHWFRPSDQLI
> @




K\ 6 KRXG <RXQJ) 3 HRS®! &DUH'

%HFDXWKHLWERXEBS5IXWXQHUBRPP X Q LIRVILLBW RRJEHQH I L
WKDW GLUHFWO\ LPSDFW \RXQJ SHRSOH

6ODVYRX%L OWRRYRMNY% XGJHIM RGN KRR KW U D JHORDMI \
FRVMDW LXBIR XKDUG HIFDYKGHUBR P P X Q LADIBHNVO B X
ORZVWRXEL @@\ HSPR UPR Q HR W KWK L QRIXD F W X DID@WR
VSHQG LW RQ WUDYHO FRQFHUWVY WKDW QHZ 9

& UHDDN¥HH H Q+HHD O WRIRER U LAMHE R R O/L P BRVIHQ DI @&/ K H
NLQGZRUOCRZLOOQKH QMU FRP P X Q LDMIBHB\R Z H WX YOV R
UHGXRNEDUER®A W DDBEYW DWGIHD RHD O \W R IYH U R QFPUH
HYHU\R@Q/HVER YWD N DG W DRXEDNLQ UHMO I|HUHQRMWX V
WDONLQJ DERXW LW > @

% XLD&RPPXQLMDW UNMERX(QHUFRPPXLWDRH M @ XV
DERMWHUWKH\DER SWR SDKHHE U LQBI L J BARRU H VI K H D
ORADFROEDQ 8P SR ZHRIP X Q L WWMM Y R R Q VRUWRIORIZWE H V W L ¢
W NERXEXLOG QWURQPRUWRQQHFIWAIG®RUMWHVLOL
FRPPXQLW\ RQH VRODU SDQHO DW D WLPH > @

% HD & KD Q JHINPHLR WX VIV& RQ V X P)RRW JSI/V VL 3B OL\QR X

HQOHWELOYHPRQWRHUBRPPXQLWWRWOYRLBE®BVWDN
L QWWKH QH WIW W HDFDO ORYRXNR FW LY KD®H RUWXVWDLQ
IXWXUH ,W V DERXW EHLQJ SDUW Rl WKH VROXW




) RP " UHDP \RS5 HDOWV ( QHU\ &RP P XQWAV 10Q$ FRQ

/TKLVVQYRPBLH LQ WIKGAHZHNO HURR PP X Q LDMIBHOW HIU KU L Y
DFURVYV (XURSH &KHFN RXW WKHVH LQVSLULQJ HJ[L

e *HUPDQ@LWL]HQ RDOINBRRSH U DKDIYEHWD G U L YIIRQJF H
EHKLOWKWFRXQWUHYHZDEQHUERRPZLWWKR XV DRIG ]
FRPPXQ LWLGHU DRMDIHBIR Z HQ & K D U MQXEH Q H I Z WMA Y H
SURYWIQRWGLSGBRSDBP DNBUHBQ!IHUH@/KH JIOWD L Q
FOLPDWH FKDQJH > @

'"HOQMUNRPPXQLW)\ RZQHEQRJPR/DYHEHFRMHQODW L RORP®
VXSSODVQJIQLISRD@RNR KHR X Q VHID\HF WDULG H /R Q VW U
W KSR A R IF R O O HFFWWLLYR®! \ VK R 2W0K DWS ¥ V L BAORLU HHDW
FOHDQ HQHUJ\ VIVWHP WKDW EHQHILWYV HYHU\R

*UHHFMQHURRPPXQLOVLKM SLQYR HY L WDXOUDKH D) G
LVODGGMDWRFWRIOWQ ERRVWILECHUIOGHSHQGKEF K |
SUR Y WED XYWV W D LEDPHE QIR O X WFIDRDQOAERH R Q R P L POLOE&\Q
DQG VRFLDOO\ MXVW > @

5HDG \R - RQWH 5 HYROMRQY' +HHV + RZ \R* HWG \DUMG

e )LOQBRX T ULRHRQQHEWKLVWIQHWFRP P X Q LLV@RKX B U HRDJ
RQO LTDKH UMUMVR QR UH VR X IDRHAR U J D Q IQ DOVH RL F DVRH
VXSSRUWKHMPILWLODWEWRRRS WXFEKURSHBGHULDRWVL
FLWL]HQ HQHUJ\ FRRSHUDWLYHV > @

6SUHBGHRUG/DOMRRXWLHQBRLOQ @ HLJKERRRXWK H
EHQHRIWYH IR P P XIQHWWK HP R USIH R SAKHRN Q RZE R WW H P
W KB YW K HI UREB KD WY | R U P R QWIRFFQPIH@ LRDU JD GHYH QW
DQG JHW WKH FRQYHUVDWLRQ VWDUWHG > @




e 7DNH $AMRQ $WHQG FRP P XQW P HAIIV YROQMHU\RXUWP H RUHYHQ
FROVGHU VB \ RXURZ Q HQHUJ\ FRP P XQW SURWFW 7KHIHV CR @ MR
Z KDWY RX FDQ DFKIHYH Z KHQ\ RX Z RON\RI HKHU ' RQWZ DIWRUVRP HRQH HOH
\R L \WH HQHUI\ Vi VWP ° EH\WH FKDQIH\ RXZDQARWVHH > @

7KHIXWWUH R HOHU\ IV 1Q RXUKDQGV / HW EXIG D VA VWMP \RDW SRZHHG E\ \WH
SHRSGI IRUWH SHRS®! DQG IRUD EWKWU IXWMUH - RIQ \WWH HQHU\ FRP P XQW

P RYHP HQARGD
5 HHUHQAHV

>@ (XRSHDQ &RPPIMRQ  (QHU\ FRPPXQUAV %XWHY  ( XURSHDQ
&RP P MRQ KWBV HQHU\ HF HXURSD HX \RSIEV P DUNHW DQG
FRQUXP HY HQHU\  FRQVXP HY DQG SUIRVXP HY HQHU\ FRP P XQUWHVBHQ
> @ XURSHDQ &RP P MRQ ,QIRFXV ( HJ\ FRP P XQUHV \R WDQVIRP \WH ( 81V
HQHU\ A VIRP YXWHY (XRSHDQ  &RP P MRQ

KWBV HQHU\ HF HXURSD HX QHZ V IRFXV HQHU\  FRP P XQUIHV WDQVIRWP HXV
HQHU\ A VAP BHQ
> @ UHQGV R WH ( DU ( XURSH ( QHU\ &RP P XQUAV IQ\WH ( 8 2 SSRUMQMAV
DQG YDUHY \R ) ICDQAQ)  YAXWHY ) UHQGY R \WWH ( DWW ( XURSH

KWV IUHQOVR\KHHDIW HX Z S FROMQAKSEDGV ( GHU\
&RP P XQWAV 1O \WH ( 8 RSSRWYQWAHV DQG EDUHLY \R IICDQAQ) SA
> @5 ( 6FRRSHX ( QHU\ FRP P XQWH HP SRZHUQ) RXUIXWMUH 5 ( 6 FRRS HX
FRQHUHGRH YIXWHY 5 ( 6 FRRS HX KWBV ZZZ UMVFRRS HX QHZ V
DQG HYHQW HYHQW HQHU\ FRP P XQWAV HP SRZ HUQJ RXUIXUMUH UAVFRRS HX
FRQIHUHGRH
>@ (XRSHDQ &RPPIMRQ  (QHU\ FRPPXQUA %AXWHY  ( XURSHDQ
&RP P MRQ KWBV HQHU\ HF HXURSD HX \RSIEV P DUHW DQG
FRQUXP HY HQHU\  FRQVXP HY DQG SURVXP HY HQHU\ FRP P XQUWHVBHQ
> @HXAWFKHU  * HRAMHQFKDIW ~ XQG  5DLHVHQYHEDQG H9  ( QHU\
&RRSHDIYHV 1Q * HPDQ  %HM) ' * 59 KWBV ZZZ GIWWCHZS
FROMQAKSBDGV ' * 59B6 XWYH B( HU\ &RRSHDIYHVB A




> @QRUGIFOLEFNQWHRPPXQLW\ RZQBBVVRQWRPHQPDUN
OHOERXUQHILRUGLF 3ROLF\ &HQWUH

KWWSV ZZZ QRUGLFSROLF\FHQWUH RUJ DX FRPPX
GHQPDUN

> @KHUHH®QKQHU&RPP XQ LMALUHVH P GWNJIQISWH D V
$WKHQMH *UHHQ7DQN KWWSV WKHJUHH/(
FROQWHQW XSORDGYV B5SHSRUWB(QHUJ\&RP
> @(6FRRS HXHUJFRPPXQLMPLIRZHWRXUXW X BH6FRRS H
FRQIHUHQFBUXV\BHEOARRS HX KWWSV ZZZ UHVFRR
DQG HYHQWY HYHQWY HQHUJ\ FRPPXQLWLHV HPSR]
FRQIHUHQFH
> @XURSHORPPLVVLRAFXVQHUJFRPPXQLWRH\D Q VWRKUH
(8UVHQHUM\VWHPAUXVVHOWVRSHBAPRVVLRQ
KWWSV HQHUJ\ HF HXURSD HX QHZV IRFXV HQHUJ

HQHUJ\ VA\VWHP BHQ

> @XURSHRRPPLVVLRGUIFRPPXQLWLHXVVKHOWRSHD
&RPPLVVLRQ KWWSV HQHUJ\ HF HXURSD HX
FRQVXPHUV HQHUJ\ FRQVXPHUV DQG SURVXPHUV H




(OHFWULF JULGV DV SDU
WUDQVLWLROQ

( [HAXWGE\ ' DSKQH 6 RIMFKRX

7KHHQHUFULV@XYURSB X VE\G X V V LIDQYD \RUSFNU D KQ HK O L J K
W KLHP S R U WRD®LFYH U VHLOH VR X U PIOB FFH O H WM U D @ WLRV,
UHQHZDEMHWRHG XGHSHQERQRVVIVKBOQSURPRVQH UJ
LQGHSHQ GO GIEMY K HADHW RDL G H U B E R HIIHMKHO H B Q BIU

WUDQVLWLRQ ZLWK UHQHZDEOHV ULVLQJ WR R |
+RZHYHRIWK(I8 WRHDEWM QHZBIEMHWD UDHDWH®\RHGXF
QHWHHQKRXWHALVVIERQYV E\ DQBFKLIQHM URPLVVLR
E\ Z L Q5Q & R ODRIZ H B QBIW LFRDS D FKR\XLAG- U H D R IR

*> LQ WBWHDVW*: E\ L Q F O XCEOLMUENHL O R IKIS VK IR
UHQHZDEOHV XS WR x: E\ > @

)R WKW RD S S IRQ AU X FILOHOV W HPQ WERW QVZHEB® OHF W U
JULOWWKEDENRQRIRXB QHUJ\VWHF QDJIHQ & XS S /KW

DFFHOHWOMUAS D Q VH.WSLHREQ. \CH URPI/U IE® S D FIIOWA\ L EDQGBL
UHVLOLHQFH"

&EXUUHQW HOHFWULFLW\ JULG LQIUDVWU X

3 XW/XDQAR \KH UHSRWR \WH , QMODUIRD GHU\ $IHQR ($ > @GRQ( BPWELW
* WGV DQG 6 HEXUH ( QHU\ 7 IDQUMRQY VY \ABAMG \WDWZ RWBZ IGH P RUH \KDQ

R JUG IQUDWKPMUWH 1Q DGYDQFHG HFRQRP IV IV PRI WDQ  \ HDWY RG DQG
VRBID DIRXQG VEWWDQ  \HDW RG 7KH DIH R HBPWEW J UGV YDUHV
B\ FRXQN B\ \BNQJ IQR DFFRXQMWHYHDOIDRRY LH HDFK FRXQW |V KMRUEDO
CHYHBSP HQNVJUG P RGHGQ] DIRQ DWHP SWHW $WDQ( 8 ®IYHO R ( XURSHY
QAEXURQ JUGY DUH HAP DGR EHRYHU  \ HDV RG




7TKHHRWH WY HYIGHQAKDVWKH HCHUJ\  VHRRULY FXUWHQW® IDAQ] D SDIDEN HYHQ
WRXJK UHCHZ DEGN KDYH HYROHG WDSIGD HBRWRW J UGV KDYH OUHO UHP DICHG

\WH VDP H XV WHUH 1V DQ XU HQAGQHHG \R H SDQG DQG XSIWGH WH JUGV 1Q
RUEHUVR DFKIHYH D VIXFRHVMIXORDQUMRQ VR FBDQ HQHU\

+ RZ GRAV \WH HORWWEHW J UG Z RUIN'

Q EUH WH HORMEW JUG FRPSUWMHV \WUH PDIQ FRP SRQHON SRZHU
JHQHDIRQ WDQVP MMRQ DQG GMMEXURQ

* UG RSHIDRY DUH QYIGHG IOR 7WDQUP MRQ 6\ \VWMP 2 SHDRWY 762V ZKR
PDQJH WDQP MWRQ MWMWPV KUK YREEUH DQG ' DMUEXWRQ 6\ \AMP
2SHDRY ' 62V PDIIQ) WH AVWIEXWRQ MMWMPYV PHAXP DQG ®&Z
YRGB H

7KH WDOP MMRQ QHERWN FROMV R QDIRQDO WDQP MRQ @HV  ZKIEK
\WDQVSRWHBRWEW @Q) GMBGRHV Z MAQ D FRXQWN  DQG FLRW ERGHU@HY DOR
UHHUHG \R DV 20MFRQCHARYE ZKIFK FROQHPW\ER QHIKERUQ] HOPWELW
A VP V/

& KD HV 1Q 1M DM UHOHZ DEGNV \IR \WH HERWEHW J UG

OMIWDIQY WHQHZ DEBV IQR JUGY SRVHV YDURXV FKDQIHV Z MK \KH P RAW
SURP IQHQNRQHY RAMIHG DV IRGZ

o /DANR JUGFDSDHW

JQUXIIEIHQAI UG FDSDAW KDV ®IG R QXP HIRXV UHQHZ DEGI HQHU\  SIRWIFW 1Q
FHMBIO ( 8 FRXQUHV IDAQ) QRIBEGI GHD\ V 1Q WP V R EHQJ FRQUHAWG \R \WH
JUG ) RUIQABGFH 1Q* WHHFH 1Q 0: R QZ VRDU39 SUIRWFW Z HH
IOAB@®G EXWE. \WH HQG R RQD 0: R WHVH SIRWFW ZHH
FROCHAWMG \R WH JUG 7 KH VWWDIRQ Z DV VP LOUIQ ZIWW 0: RQE
39 FDSDFW IQADBIGEXWRQD 0 R FRQOHAMG R \WH J UG DWKH HQG Rl \KH




7KH WFHON DZ DV 1Q IRFH DQG D VHUHV R GHBUDWG 0 [QMMIDO
" HAIMRQV \WDMR®Z HG DIP HG \R GHFUDVH JUG FRJHWIRQ B\ DAY \KH
FDSDAW P DUILQV 1Q FRQIHNMG DUHDV DQG UHBDVQ) J UG FDSDAW IURP H] DI
SOQN \KDWARS RSHIWQ 8 QGHUWH \DIG@Z MY IBXOWMG \WDWKH 762 P D\

WRS DFFHSIY QHZ JUG FRQOHAIRQ DSSTFDMRQY IRUXS \R M P ROV 1O
DUHDV Z KHUH WH J UG QR BQJ HUKDV VXI I LEHQAFDSDRW IRUQHZ. FRQQHAIRQY

« 7KH 2RQ DQG RII?® QDWXUH RI UHQHZDEOHYV

5H O\ LRYQD D W XRIX® MH&/U DR Z HPUH D QWK DWQ H Z DIE ORIV H ¢
DIIHF®HXOWYS0HD\EOHYYW HDVRQDO EROQ®KWKROQW IR
W KHD X F W X@BWL A KWD U L D BIQGW WK Q F HQWRDIS R Z HUX S S O
JHQHUEWWHKQHZDEQHVSHFIEDQRDOBQ & R OHRIZHRID N HW
FKDOOHQRDYWF XS ZAWVGKI PD WK SRVLVQUQLIERDQWHQJ
WHUPV Rl PDLQWDLQLQJ WKH JULGuY VWDELOLW\ [

e &RVWV IRU GHYHORSLQJ DQG XSJUDGLQJ H[LVWL

7KHEHYHOR®BRMWHU D QV P OV QIRRAKLHD W H J RIFWM URNIHLQH Z D E
L RIKRWH QSURM M BDWR &Y BIKFHRV VG H T X MJKEY IR IPR U H
DGYDQWHIG K Q ROIRIMHK HI[L VWILQZD VG HMQHB FEH QW U D ¢
SRZHU V\VWHPV PDLQO\ IRVVLO IXHOV

e QFUHDVHG HQHUJ\ GHPDQG

$VUHQHZMNWEOHK Q EGFRIP HR/R UHL G HOAH @&/ KHHO H F WJWLLEY @/(
QHHB R GGUHMMVRXUFHNMHQHUGHP D QX HWV RNV KH L VR
HOHFWURFREKWKAHK D U JRIQ O H HKLFOHDWGILRQFR QWU
LQFUHDVHY LQ WKH JULGpuV ORDG




o SHIXOWRY EDUIHY

5HIXOWY WP HZRUW VKRXG EH WHYVHG \R HQFRXUDIH IQVHWR HOV 1Q

UQZDE® IQMIDMRQ DQG JUG PRGHOQIDIRY 7KH FRPSB[W DQG
IGFROMMA. R FHBIQ UHIXOMRQY DFRW (8 P HP EHY SUAVHOMI QUIEDQW
FKDOIQI HV VR IQMI UM UHQHZ DEGN QR \WH HOPWIEIW J UG

6 XSSRUQ) HBRWHW J UGV URGRXW

$FNQRZ BIGIIQ) \WH DERYH P HQIRQHG FKDBIQJIHY ( 8 KDV HABEQ/KHG D GUDO
IDP HZ RIN \R VXSSRWJUGY WRBXW ZIW \WH UHVIVHG 7( 1 ( UHIXOIRQ \WH
UHYIVHG 5 HQHZ DE®! ( QHU\ ' LWHPYH DQG SURSRVD® IRUD 1 HWEHIR , QG0 $FW
DQG D UHRUP HG HBPWMEW P DINAWEMIQ> @

$ P RQIVWAWKH P RMNIHFHQADQG W QUIFDQWAMSY \RZ DUGV J UG RSP [] DMRQ DUH \WH
KUK/HYHO)RXP 27KH )XWWH R 2XU * UGV S$FFHOADMQY WH ( QHU\

7IDQMRG RUDQHG 1Q 6HSWP EHU B WH ( XURSHDQ 1HERW R

7WDQVP IWIRQ 6\ WWP 2 SHIDRWY IRU( GRWEWY (1762 ( XQGHUWH SDWRQDIH
R WH ( XURSHDQ &RP P MMRQ DQG WH ( &|V FRP P XQFDIRQ2( 8 $PMRQ3MQIRU
* UG UBHBDVHGIQ 1 RYHP EHU >@

7KH VDIG 30@Q VHW RAMVHYHIDODRIRQY \R DFFHBIDM JUGY GHS® P HQAZ KIEK
IRFXV RQWH IR®Z Q)

SURIMYIQJ WH P SBP HOQBMRQ R 3 IRWFW Rl &RP P RQ , QMHDQG 3 URVIFW
R 0 X\WDQQMUHW

HKDQHQ & WP J UG SOQQQ]

LONRGXFIQ) D VXSSRMYH [X\MUH SURR| UHI XOWRY [WDP HZ RIN

P DNQJ EHWHUXVH R H DAY J UGV DQG VP DIWQQ) \WHP

IP SURYIQ) DFFHW \R IICDQAQ)

HQUXUQJ IDMUDQG BDQHUSHUP WD) SURFHWHY

VWHQI WHQQJ VXSSO FKDIQV




6 ROMRQV |RURDQMRQQ) \R UHQHZ DEGI SRZ HHG JUG

7IDQUMRQQ) \R D JUG SRZHIHG B\ WHQHZ DEGNV KLUKWKW WH P SRMIGFH R
DCRSMDY HIHAYH JUG P DCDI HP HQAVRGMRQY

7R WY HWIDWG HHU\ WRIDIH \WWFKCRRJIHY  TURP EDWHUHY R \WH \WRUIDIH R

JUHHO K\ GRIHQ DUH YMUARUEDDQFIQ) \WH [ GRWDMRQY 1Q UHQHZ DE®! RASXWDQG
HQUXUQ) D UHIDE®! DQG \MIE®! HBIFWELWY VXSSO

,Q DEAMRY \WFKQRBJIFDO IQQRYDURQ FDQ SO\ D SLYREOWRGI 1Q DEGUHMQ]

FKD@IQI HV UHDWIG \R UHQHZ DEGI HQHU\ [QMIIDIRY IQFAQ) EXWQRAP NG \R
\WH XVDIH R QHZ IRHFDWIQ) P HWRGY \WDWADQ SUHAPWIHQHZ DEGI RAGXWDV Z HO)

DV \WH IQARGXAIR) R QHZ JUG \WFKCRBJIHV VXFK DV WP DIWJIUGY HQDE@

DXVRP DIF DGYMF HQW 1Q HQHU\  SURGXRIRQ DQG AMEXWRQ B\ XMIQJ WHDOWP H
AW > @

/| DWEXWCQRWEDW WH H SDVMRQ R IQMIFRQQHARY SWIRYIGHV D JUDW
RSSRUWYQW IRUWWH H FKDQIH Rl HQHU\ VXSSOV EHEZHHQ ( 8 P HP EHU\ARVMY
QMFRQQHAMG JUGV RIHU QP HRXYV EHQHIW VXFK DV [P SIRYHG \ADELOW
HKDQFHG HQHU\ VHREXW DQG IQFUDVHG B[ IEIOV 1Q PDQIIQ] SRZHU
IGPMDIRYY 7KH DOR VXSSRWAKH QM) UDMRO R UHQHZ DE®! HQHU\ VRXUFHV B\
HQDE@Y WH WDQVHUR H FHW FEDQ HQHU\ \R UHJIRQV Z M KLIKHUGHP DQG RU
@ LWMG J HQHUIDWRQ FDSDAW

) IOD® H SDQAQ) WH HQHUJ\ J UG IWHDZ LOFRQNEXWM \R RYHUFRP 1Q) FKDTBIQI HV
UHOWMG W UHCHZ DEGMULQMI UDWRQ

Q@KWR \KH DERYH IMEHFRP HV FEDUWDVWKH H M) HEPWELW J UG IV FXUHO®
IDBY WRW R PHMQY WH IQFUDVMQ] GHPDQG IRU HOPWELW DQG
DFFRP P RGDIZY \KH YDUDEIOW R UHQHZ DEGN WXV FROMEX\UID] \R D VHREXUH DQG

UHIDEG! HQHUJ\ WDQVMRQ




7R KLY HQG \WH IP SBP HQBMRQ R D FBDUDQG FRKHIHOASRTR [UDP HZ RUN IRUWH
JUGUMDQVIRIP DURQ P RGHQ] DMRQ DQG H SDOVMRQ WH SURP RIRQ R 1ICDGAQ)]
1Q JUG IQUDWKPMMH DG WH IOARGXAIRQ Rl QHZ JUG HIKDQAIQ) \MAKQREJ LV
DIH GHP HG QGHFHWDY VR WDWHBRWMEW JUGY FDQ NHHS SDFH ZIW \WH
GHS® P HQAR UHQHZ DEBV

5 HHUHQFHV

> @ XURSHDQ 8 QARQY 3 UAW 5 HBDVH 24 XHMIRQY DQG $ QvZ HY ROWH ( 8 $FIRQ
30Q IRU* UG# RIFIDOZ HEMM R WH ( XURSHDQ 8 QRQ YAXWWHY

KWBV HF HXURSD HX FRP P MMRQ SUWWFRHUGHBICHQ TDQEDB B
>@L17(51$7,21$/ (1(5*< $* (1&< ($ 2 GPUEW * UGV DQG 6 HFXUH
( QHU\ 7WDQMMRQA ,( $ 3XEGDIRQY 1 RYHP EHU S

>S@L7(51$7,21$/ (1(5* < $* (1&< ($ 2* UHH ° (QHJ\ 3RIA
5HYIHZ® (' $ 3XEGDIRQV $SUO S

> @( XURSHDQ 8 QRQY 3WHW S5HBDWH 2&RPPIMMRQ VHW RXWDRIRQYY \R
DFFHBIDW \WH URORXWR HBRWELW JUGA  RIFIDOZ HEVW R \WH ( XURSHDQ
8 QRQ YLXWHY

KWBV HF HXURSD HX FRP P MMRQ SUWAWFRQHUGHIICHQISB B

> @ XURSHDQ &RP P MRQ 2+ UG/ \WH PIMQ) N $Q (8 $RIRQ 30Q IRU
* UG YAXWHY RIIEIDY HEVWM R WH ( XURSHDQ & RP P MRQ

> @ HEHOXV 0 DWKDV 2( GHUJ\ WDQUMRQ * HWJ RXUJUGY ILJKUZI [MIRUDQ
HOPMIHG IXWMUWF RIFDO VMM R : RG ( FRGRPIE ) RXP

KWBV ZZZ ZHRXP RJ DIHQED HQHU\  WDQUMRQ HBPWELW J UGV

QJMIOQHV] HIR




(OHFWULI\LQJ WKH )XWXU
6XVWDLQDEOH 3RZHU 6HFWHR

( [HPXMGE\ ) GUHQILD 2 @DQL

(OHF W U\DRM\KKHH DRWR GHHPRQRPRAGWAKD BRHL QB QB\U
FRQVXPIWSLRRM HFR/INBWRP WRGWRYHU LQVKIHWH R
(PLVVLEQ®V 6FHQDWMVRIOHFWGEHPDW® FU HDADSL & @\
GHF DU E RIQIE BXWHIF W RINRUWR GGUFRQVYPBWHQ DM HDSL G
HOHFWUYDUQRXVFWRIURPWUDQV®RUWNG XV WRIS OHBHQ
WHFKQR O R FERNNO HFYW.K LFFIDH&/H DSX P SG UL YR QUJQLILH
LQFUHDQSRZHEHPD @& @ HFHVVLWDMWP®RBPHQH UDMW RR(
UHQH Z VIRXHW FHM VW H V X AR G W D P DMWULIFQ V | R URR DONR R ¢
SRZHWUWHPEHV SXQWDEDMNEXBUWDPERXQWRBYHU RI
W R WDREHD H F WIBIQFH. WDLWMFR[S H F WIB® RMSRHO R Z E\
ZKLOH WKH VKDUH RI UHQHZDEOH HQHUJLHV LV HI{

Q |RW KIH UW MPIR UMW K DDX D URMBWH O H F W U L FEEDVR HUR

ZLQBQ®RODABDL QIHQH Z BIOMHF WURFDWK RI(8 HOHEWU
JHQH U DIH. RIQB/HWK DB HQH Z BIBRGIN LIGAUHBVHGL QK H

O DV MY MHD UWK DDVFGIH H B/\BO P RGCRVX BADBHHDFK RIJHQHUD
WDUJHW SURSRVHG LQ WKH 5(3RZHU(8 > @

'KDW LV KDSSHQLQJ LQ (XURSH" 7KH 5

7KHB(3RZHUSOD D®ERNMWG X LK UR S FEIHG HQ GRIG KN VL D
IRV VX ©BWDVRU ZD UM KFDIHW Q D Q DIQMIRR @R QBWRF KL DY H
PRUWBIHYV L GQHQMW WHRH LW U SDFNIOLMIVHRS UR S R WR(
UHYID\HESGDWHOHJILYV ®RIBQWRURYDGERKHUMH@ED OD QF
IUDPH ZIRWM D F KALKDIS 1 V¥ O L PR EWHH F I D Y ID\UGHLAXIFOLHDA *
E\ DW OHDVW E\ > @




TKURXIK W [P SEGP HOWRQ WSXW IRZDG DQ DAAWRCDOVHWR DRRRQVY R
VWIKRXMUIDO® WDOVRP WH ( 8 V HHJ\ MWMP VDYH HQHU\  GYHWMI\  VXSSTHV

TXIEND VXEVMAM IRMOIXHY B\ DFFHBIDWY ( XURSHY FEDQ HOHU\ \WDQUMRQ
DQG VP DD FRP EIGH LQYHWR HOWV DQG HRWP V

$EQY ZW \WH DRARQVY SURSRVMHG B\ WWH SOQ ( XURSHY VWDWILIE HCQHUN
GHSHQGHQAH IV H SHAMG R EH UHGXFHG |,V P HDQMR DFFHBUDW QYHWALIEDURQ
DQG P RUH UHQHZ DE®! JDVHV TIRQE@DGY HQHU\  VDYIQIV DQG HOPWMLIEDIRY Z W
\WH SRWMQIDOWR GHOYHU DV VRRQ DV SRWME®! \WH HTXLYDBIQAR \KH IRMOIXHY
( XURSH FXUWHQW® IPSRW ILRP 5XWID HYHY \HDU ) XUWHP RKH \WH JUHHQ
WDQVIRP DIRQ R WH FRQICHOY HQHJ\ VWP Z 1@ WHQI\WHQ HFRQRP IE
JURZW UWHQRUH W IQGMMDOGDCHIKIS DQG SXWWRQ SDW \RZ DUV FIP DWM
CHX\WDQW E > @

6SDIQV ( QHJ\ / DQBWDSH &XWHQN7UHQGY DQG ) XWUH
2 XVBRN

6 SDIQ IV DAKH IRIHURQAR! \WH HQHUJ\ WDQUMRQ GXH \R IW SURT UAAMYH HQHU\
DQG F@P DM FKDQIH SRTIFAHV  7KH FXWHQAG SDQVK IWDP HZ RIN IRUHQHU\  DQOG
FCPDM IV DDQHG ZIK \WH REMAMHY R DFKIHVIQ) QDMRQDO FQP DM
QHXWDDNV UHQHZ DEGI HGHU\ 1Q WH HOPWELW P [ DQG UHQHZ DE®
HQHU\ [Q WH \REOHCHU\ P ,Q KV FROM WWH FRXQN LV IRFXVHG RQ \WH
PDMYH GHYHBSPHONVR UWHQHZDE®NV IQFUHDMQ) HQHU\ HIEHQR  DQG
IP SIRYIQ) HBPWIEDMRY 7 KURXIKRXW\MH DRIRQY GHYHBSHG 1Q HDFK R \KH
\RSIEV \WH FRXQU Z LOEH DE®I \R [P SURYH HQHU\  VHEXUW  VXSSRWQCRYDUMRQ

DQG WP XOWM WH HFRQRP\ B\ FUDIQ) QZ IREV > @

7KH - XV GHU\ 7 IDQVMRQ \WDW6 SDIQ IV ZRINQJ RQ VHH\WV \R P D[ P ] H \KH
VRADOJDQV R HFRRJIEDOWDQVRP DIRQ  IRPXAMQ) RQ HBP HON UHDWMG \R
VXSSRMQ) \WH HFRQRP IE VHRRY \RZ DBV WH JUHHQ HFRQRP\ 7KLY VDWW IV
RGH R \WH S JXIAQ) \WH FRXQU )V HQHU\ DQG FIP DM SRR\ JLYHQ WDW

VRADOWWMFH QHHGV VR EH QINHG W \KH HCHU\ MDOVWRQ > @




1RZDAE\V 6 SDIQY GHP DQG IRUHBRWERW LV ICRIHDVIQ) DRUIRW DOVHRRY DV D
UHVXOR W HERWWLIEDVRQ WD\  DOQG IQGXWY UMM GHQWDADQG VHYEHY VHRRLY/
FROVXPH MPIOU DPRXQNV R HORMEW 7R UDFK IW \BUHW HBRWEW
JHCQHIDMRQ 1Q 6 SDIQ KDV \R QRIE® GHFDUERQ] HG DV WH WKDUH Rl SURGKFMRQ
IURP  IRMO IXHY GHFUHDWHG ZKIBGI WH SURGKRIRQ R UHQHZ DEGI HCQHUI IRV
IQFHDVHG > @

Q)LIXWH L ZH DQD®] H \WH HYRGMRQ R \WH \RBICHQHU\ VXSSO 1Q 6 SDIQ VIGFH

ZH FDQ VHH \WDMKH \REOSURGXRIRY IV VDSHOAQ] D BWRQ 2 IODQG
1 DWMUDC DV EXWKDWIHQHZ DE®I HQHU IHV VXFK DV Z 1QG DQG VROUDUH IGRUHDVQ)
\KHUSDWFSDVRO [Q \KH VKDUH

' D 2 Z QHDERDRQ EDVHG RQ CDW IURP \WWH , QMIDIRCDA, GHU\ $JHRA

QWY FROMW L ZH IRFXVHG VSHALED® RQ WH HEPMEW VHRRU ZH FDQ
DQDOVHG 1Q ) UXUH  WDW5 HQHZ DE®N KDG LQFUHDVHG WHU VKDUH 1Q 6 SDIQ \R
DULYH DADURXQG R \KH \REOQ D FKDQJH R L \ RX FRP SDWH
ER HHQ DQG

' DI 2 ZQHDERDMRQ EDVHG RQ DWW IRP WH , QMIDIRDY GHU\ $JHR




$ QRWHUGP HOVIRQ \WDWKDV D KXJH [P SDPWRQ GHFDUERQ] 1QJ \WH HQHU\ VHRRU
IV \WH HQHJ\ GHP DQG $RUIRQV \RZ DBV DQ [P SIRYHP HQMOQ HQHU\  HILFHCR
(( DU RXADOHDEGLY IRUPDNQ) KUK GIYHY R HQGXVH HEFWLIEDIRQ
IHDVE®I DQG DIREDEG! 0 HDVXUAV UHDWG \R WHVH QP HOVRQV DIH QHHGHG
DFIRW DOHQG XVH VHRRY > @Q) LUXWH  ZH FDQ VHH KRZ MV HQHU\ ZDV
FROVXP HG 1Q \WH \ HDU 7KHGHP DQG R HQHU\ B\ VHRRUIQ 6 SDIQ LV IP LOU
EHEHHQ \WH P DIQ VHRRY ,QGXUY 5 HVIGHQIDO DQG &RP P HUIADO
DQG 3 XEQE 6 HYIEHV %HDUQ) WDWQ P IQG ( ( DPUIRQV UHDWG \R \KHVH
VHARLY Z RX@ KDYH D JUHDWP SDPMQ WHGXFIQ) WH HCHU\ GHP DQG IURP \KH

VRAHW DQG Z M \WDMOQ WH UHGXFURQR! * +*  HP MMRQY

' DI 2 ZQHDERDRQ EDVHG RQ CDW ILRP \WH , QMIDIRCDA GHU\ $JHQR

'L WW KHHO H F W U IRIMACHA/BHR @/ L R @ AW RRIVGIH P D QRH O HF W U
LV H QUMD WHHF D XR M K DWR QVVEDIOWQ GV M [SHFWIRE&/HHQ
DQGEWKADVRIGSDL) LQFUHDBEHFWHKGVUHEQ BBV KNHH\

OHYHQ@EHFDUERQDJDRWLMR G XV VDLW KFHR Q V X P SMWA/ R W R
LQFUHDVH VXEVWDQWLDOO\ DV HOHFWULILHV WHF
7DNLRQWRQV LG HW REMLVRIQU Q D VERUWFOSIHIRG W 61$ W LKD V
VKR ZIQ\WR P P L W R\HRDBMO LVPKFHO L P BWLHELR'D N LYK, WH JU D
IDWLRQBO$Q G OLPBIDIQ 1(&3LWS\W LR UK VSO D §

DLPH)& DNLYURJUHWEBKIFD UE R Q D]D\WERRADI L UR X Q G D

IRU FRQVROLGDWLQJ D FOLPDWH QHXWUDO SDWK |




7KH P HDVXUHV P HQIRQHG 1Q \WH SOQ DUH H SHAMG R UHGXFH * +*  HP MRQY

DSSUR] [P DIMO RQH \KILG R \WH FXUHQAHP MRQV KDYIQ) \WH HOPLIEDURQ R \WH

QLIHHQAWHARY DV D NH SO\ HUIQ \WH FROHPXAIRQ R \KLY JRDO) RUGRQJ R

\WH SHOHADIRQ R UHQHZ DE®! \WMFKQREBJ LHV IV UHTXWHG DQG IV H SHAMG \R EH
R \KH \RIECE\ \R WDFK B\ WH\ HDU > @

$V D FRFOMRQ WL/ 3@Q IV H SHAMG \R KDYH WIQUEDQN HFRQRP IE
HP S®\ P HOAV/VRADODQG SXEQGF KHDAK EHQHIW * ' 3 IV H SHRWG \R LGFUHDVH
QZ REV DUH JRQJ \R EH JHQHDWMG E\ \WH [P SBP HQMG P HDVXUHV DQG VDYIQIV
ZIOEH DBZHG GXH R \WH UHGXRIRQ 1Q GHP DG IRU [P SRWMG IRMOIXHY
IP SURYIQ) HCHU\  VHEXUAY IRUNEH FRXQU

7KH 1P SEEDIRQV R WH \ RXAW JHCHIDIRY [Q WH ( QHU\
7 IDQVMRQ

& RMGHIQY] \WH SRTHHV 6 SDIQ IV GHYHBRSIQ) Wz DUV D FBDCHUHQHUN P IL 1Q
REHUWR UHVSRQG W VRAR HFRQRP IF IP SDFW R IWGEHDY VXK DV \WWH $ J UHHP HOW

IRUD - XWV( QHJ\ 7 WDQUMRQ IRU 7KHWP DO3RZ HU 3 OQN& VXU DUIH EHQJ
GHYHBSHG ,W UHVXEAL \KH UHBFDURQ R Z RUNHY DQG WH VHDURK |RUDGMUICDIYH
HP SG\ P HOAIQ \WH DIIHRAMG DUHDV \R [P SURYH \WH SUREBP R HP S® DELOW DQG
\R [QFRSRUIDM \WRVH Z RUNHLY 1Q FEDQHUSURMFW

YXMOHW GHYHBSP HQADQG DRYMA \WWDWKHS \R FUHDM D P RUH QYHWALIHG DQG
VXWBIGDE®! HFRGRP LE P RGHODUH DOR EHQJ VXSSRWMG DQG DUH KHSIQ) \R FU-DWM
P RUH \WDQ REV IQWH DDV DIHAMGE\ \WH FRVXUHY > @

6SDLYQLHZWKHQH UMD VL VDIVRQHQ JL QRIT X DOMREU HD W L
HVSHF U DOMXWWR X Q WWD\HKF S O R \PIHRW HOUWR X Q G Z L W K
W KK H/WKIDHR W H P S RUPWN H@AK(HX U R S R Q REXD D O \BAMKK H
6SDQLMKYHUQKHWK R ZW K DWK L H WLVQU D WMIQHRY\UD Q V L
R E M H F ?MLO/BTVXW KFHIHW IRREHW ZHHQ WR QHXMREVWK
DQ RYHUDOO UHGXFWLRQ LQ WKH XQHPSOR\PHQW




7KH 6SDQVK * RYHUP HOVUWHFRIQWHY \WH JUHHQ YRFDURQDOWDIQQ) DV DQ
1P SRUBQAHBP HOAR UHDFK \WH REMPYHY HBEQUKHG DV \WHUH 1V D KXJH QHHG

\R IGHQM DFDGHP IF DQG SURIHVWIRQDONQRZ BIGI H J DSV DQG LCRHQIYY H \WH \ RXWK
\RFAHWHP > @

$OR DQH DP SGI R SURIWDP V \KDWDUH EHQJ P SBP HQMG 1Q 6 SDIQ \R SURP RM
DQG IPSIRYH HP SB P HQN HOMHSUHQHXUKIS DQG WH  HOYILRQP HQNV \KH
( P SBDYHEH FDQ EH CDPHG 7KLV SWRIWDP DIPV \R GIYHIDIH HQYILRQP HQEO
RSSRUNQMAV \R FUHDW JRRG REV DQG FRP SHIMYH FRP SDQHV B\ EHWHUDD QQJ

HP S®\ P HQADQG HQYILRQP HQIICSRTR  $ QRIMHUH DP S® FDQ EH ( QHU\ $GYIFH
3ROV RU( GHUJID @ - XA IP SBP HQNG 1Q YDUFHRD Z KHUH IRE WDIQQIV Z HH
SURYIGHG \R DGEAHW HQHU\  SRYHW WURXI K EXICHQ) UHARIW DRKIHVIQ) HQHU\
HIFHQR 1P SIRYHP HOV Rl KRP HV  IQFUHDVMIQ) \WH HP S®\ DEIOW R YXQHUDE®I

SHRS®! DQGHP SRZHIQ) FWYHYY > @

$V D FRQFOMRQ 6 SDIQY DSSURDFK \R \WH HQHU\  WDQUMRQ UHBFW D SURDFYH
FRPP MY HON \R DEAHWMQ] ERW WH VRARHFRQRPIE [PSDFW DQG \WH

HQYIURGP HQEOJRDY DWRADWG ZIW D FEDQHUHCHU\ P * LYHQ WH KUK
XQHP S® P HOMIDM DQG WH QHHG IRU VXEWEQIDONRE FUDMRQ WH 6 SDQVK
JRYHCP HOMBFRIQ] HV \WH SRWQIDOR WH HQHU\  WDQUMRQ DV D GUYHUR
HFRCRP IE QYHWALIFDWRQ DQG BQ) WP JURZ\WW % IRPMQ) RQ YRFDIRQDO
WDIQQ) DQG VWDWIIE Z RINRUFH GHYHBSP HQW 6 SDIQ IV SRUMRQQ)  IWHOD R

DFKIHYH IW FEDQ HOHUJ\ JRDY Z KIB FBHDIQ] D P RUH VXMBICDE®! DQG IOFGMYH
OERUP DUNHW
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7KHIOR@DQ HUQD QG V EBSMHBIQOIW KEULRN WUDQVIRUP I
FKDQDH) KL OWK HWB L | 1 H BH MR BIL Q LIR@K\R 2W KIKK W XRU H
HQHWILO® PN NRHD R IW KHR VWL Y L WLR/'SK B H HWY K R W X FODLH
HQHUJOR QKD QW K HOUMW UR QY R F BW/HWAH F K Q R@ RQWRW
O RED U E RRR W DDLEH/O L DEQWD KRN KHDUD W KRR P S GHHYJ L QQHIH U
RID QXFOSRYHLD D)AVB KMDLBRQFHUKBYD U & DOHMRYO @R Z
VRPHQFLGHYRORMRWWKH )XN XV K L$PZ H3LD DKW HD U Q HIDJ H
JURXRSISHR SOMH SWLERXQW FOHRQ U U JO QXFOHRUWUJ
DFFRXQWBERXW RIWKHOEFDBOHFWIJURGW FMRZRHY MUK H
GLVWULEIWWESRQFHQWDRMQ LI RIWR E DA TR X Q WUXLFHRW

YUD Q PAH O JIDXPE N UD LOF OB BFR X RB\R UWKDQ R IWHKL U
H O H F WSULFEEG YR W@LRNV KW &8 W K\HW D @B X FOHQ M LM X L W
SR OZLWFE R X Q WIXIEEKV* H U P D W KIOBWHR P S O HSW B ORI XAWX FDOH
DOQRWKIWX¥RV )UDQ EH O\RQQ X FO HODUR XWBR W RLIVEG V
HOHFWSIURGWEVKI-RRQW UD\EW RORIWHW ZRH L JKE RYU

UHVRIGWIIHBRQUWWQERDGHK FH RWDFOHOMUIUHF ZQ QY
IRWK3HUR SR QRHQXAOHOQ M WI\W MKQ8 L WV KLHD F O XR/IQ K €00H
SRZHQ@WWM[RQRPF\Q Y LUR @RHDOMD LHTREORP E W L YW IOH
JUDQBB*HUPDRWFDVHWX®KDYWDEPWMRQUDWKERP SO

L QW H U B FVWHLAR@® RIRRIDM\ER FLDOF H S WRIQ RKAOHQ H WY G
WKH SRVVLEOH UROH LW FDQ SOD\ LQ WKH IXWXUH




1 XFODUHQHU\  7KH 7 HFKQR®J\

7KH HOHJ\ VARUHG 1Q WH QXFBIXV Rl DWRP V FDQ EH KDUHWHG [Q \ER ZD\V
IMMRQ Z KHUH WH QKFELR DIRP V VSONQR VHYHIDOSDW RUIXVIRQ  Z KHQ QXFBL
IXVH \RI HKHU 7 KH QKFEDUHQHU\  SURGXFHG \RGD. IV QXFEDUIMRQ DQG DVWKH
KHDWAR D QXFBDU IMMRQ SURFHW IV \WH UHDRRU 7KH SURFHW R VSO \KH
QXFBXV RFFXWY 1Q \WH UIDRRUR! D QXFODUSRZ HUSOQADQG BHBDVHY HGHU\ 1Q
\WH IRPP R KHDWDQG IDADMRQ 7 KH KHDWA \WHQ FRQYHWAVG \R P HAKDQIEDCHQHU\

R GUYH D JHCHIDWU DQG SURGXFH HBRWFW P XAK @\H D FRQYHQUIRQDODWMUDO
JDV RUFRDOIWHG SRZ HUSOQN$WKH FRUH R \WWH UHDRRU DUH \WH XUWDQIXP  IXHO

URGY 8DQXP VSHFLIED® \WH VRESH 8 IV XVHG EHFDXVH IWFDQ VS@AHDM®
DQG VXWABIQ D FKDIQ WHDRIRQ 2 WHULQAMI IDOSDW Rl D QXFEDUSRZ HUSOQADUH
\KH FRROQNIGIG Z KIFK DEVRIEV \KH KHDA HQHIDMG B\ \WH IMMRQ SURFHW \WH
P RGHIDRUDQG FRQAROURGY Z KIFK FRONMRONH DWW R \KH UHDPIRQ \WH SUHWXUH

YHWHODQG \MEHV DQG D VWWDP  JHCHIDIRU 7KH P RWFRP P RQ IRPP Rl D QXFBDU
SRZ HUSOQAGHVIQ IV \WH SUAWXUL HG ZDWUUWDRRU 3: 5 $V \WH VFKHP DU

VKRZV DVAWDP JHQHDWUMDQVIHY \WH KHDWURP \KH FRROQAGIG R \WH UHDRRU
\R BZ SUHWXUH Z DMUNR FUDWM \AWMDP \KDWGLIYHV D \AWMDP  \WUELCH FRQQHPNG \R
DQ HBPWEDQ) HOHIDRU $ WSIFDOQXFBDUSRZ HUSDQABUIRGXFHV DIRXQG * : R
HQHJ\ DQG KDV \WH KLKHW FDSDAW IDARU FRP SDUHG \R RWHU HQHU\
JHOHUDIRQ WFKQREBJ IV FDSDAW [DRRULY WH DR R DPMDOHQHU\  SURGXFHG
\R \WHRUHMFDCP Df [P XP HQHU\  SURGXPIRQ IRUD JLYHQ SHURG R \IP H

+ KIBH\WH IXQEDP HOBO Rl QXFBDUHQHU\  KDYH EHHQ\WH VDP H IQFH \KH W,
Z KHQ WH ILAMQXFBDU WDRRUZ DV RSHIDWG \R JHCHIDW HBPWEEW \WHUH KDYH

EHHQ VRP H H FMZY DGYDCRHP HQW 1Q UDRRUWRKCR®J\ VXFK DV VP D@P RGXOU
UDARY 605 P RIMQ VDIRUMXIG P HEOFRRBIG UDRRY GMUEX\NMG QXFGDU
SRZ HUXMIQJ P [EIRHDRRY RSHIMDY IQ\WHVFDBIR O :




)UJ  6FKHP DWW R DSUHWXU HGZDIMUUDRARU 3: 5 > @

$ Y \P SR UVDNG WMWK | HFR IPQKX F OSSO DAAVD QD JH P H
RIVSHQX¥WHDKHXVHGHDFRMIRWH B DM P DURG L R DIRW IHYYHH U
\HD DY G Q RK\D Q GOUIRSE PD Q R VIMW K U RXWP DVQD | HTAK\EZ D V W
IURPXFOBRUHID D GMWQEHFDWHJRDVORBUW QWH U P O YD
ZDVWRHUKLJK OHDM@WH/: 3URYHWOWKRGWIOVIHRORJIL
UHSRVLVRIBUVISWRED O HQ V XWKIRBW P LD L ZWQ R®H D WK H
V X U | IRFYHINJL FRHG X U IHQYH QAX ¥IEVH D U W K T X IO INGHWK H.UGH D U

RIWFKQROBILEDHNR D Q GOKWMD IBLV SRV D®F O ADVWWWK H
FKDOOHQJH OLHV LQ SXEOLF SHUFHSWLRQ DQG DS




$ \BG R \ER FRXQUHN 1 XFBDU HQHU\ 1O ) IDQFH DQG
*l_”pm

QOKWR UHFHOA HR SROFDOFRQ@W DIHAID \WH (8 WH \RSIE R HQHU\ VHD

VXIIFHQR. KDV EHFRP H P RUH SURP ICHQW5 HQHZ DE®I HGHU\ \WRKQRBJ IHV VXK

DV ZIQG VROUDQG QXFEDUDUH SRAME®I DQVZ HY \R D VHRXUH DQG FBDQ HQHU

VXSSO $ UHFHQADWEGI RQ WH IXUMUH R QKFODUHQHU [1Q ( XURSH HVMP DMG \KDW
DERXW QHZ QXFEDUSRZ HUSOQW Z RX@ EH UHTXIWHG R UHSOFH ( XURSHY
CDWUDQJ DV SOQW > @) RUD FROMHOMAYIGHG IQ IW YIHZ RQ QXFBDUHCQHU\  \KLY
IV JRQJ \R EH D GDXQIQ) \BWN

) IDQFH KDV EHHQ DQ HDW DGYRFDM DQG SIRGHHUR QXFEDUHQHU\ ) RBZ IQ
\KH RCFUMY R \KH IV QXFODUHGHUJ)\ 1Q) WDQFH WHFHLYHG D KXJH ERRMIQ D
FIG R HQUXUH HQHU\ VHREXUMW R \WH FRXQM 7 RX\MG DV \WH 0 AP HUSDQ \KH
IGHD EHKIQG \WH SXVK Z DV FDSUMUHG \WURXIK WH VBIDQ  2,Q) IDCFH ZH GR QRW
KDYH RO EXWZH KDYH IGD\* 7RED. \WH FRXQN|Y  QXFODU SDQN DU
PDQIHGE (') RZQHGE WH ) UHQFK JRYHP HONV7KH KMRY R QXFGDU
HQHU\ 1Q ) DDQFH KDV KDG W IDIUVKDWH R FKD@IQJHY IRUH DP S® \WH P RWV
UHFHOW* IDQG & DUpCDIHL UHXUEVKP HQVSWIRIWDP P H \R XSCDWM RTGHU SRZ HU
SOQNV DQG WH GVFRYHY R FRURVIRQ FLDANQJ 1Q WH XQW $OR VRPH R
) DQFHY QXFGDU SRZ HU SOQN KDYH EHHQ IRUFHG \R VKXWERZ Q GXH \R Z DU
VKRUEI HY HVSHAD® 1Q WH VXP P HU :  WKIQ WH FRQOM VR FTP DWW FKDQIH DQG
\KH P SDPWVRQ ZDIMU VXSSO WY RFFXUHQAH IV RQ® JRQJ \R EHFRP H P RWH
FRP P RQ 1Q WH IX\MUH ' HVSIW \WH ERWBIGHFRNY \WH RXAEBRN 1RU) UHQFK QKFODU

SRZ HULV VWRQJ Z MK SOQV VXFK DV DQ IQVHWE HOAR »  ELQIRQ \R FROAKPWL
QHZ (35 ( XURSHDQSUHWXWHGUDRRY  3: 5V DWKUHH VMY > @

1RMRR IDUDZD\ IIRP WH ) UDQFH * HP DQ ERGHULY \WH VWM R 3 KI@BVEXU
QXFEDUSRZ HUSDQN/ RFEDMG 1Q . DWXKH MZDVRGHR WH — QXFEDUSRZ HU
SOQNV VKXWGRZQ DV SDWR WH QXFBDU SKDVH RXWSRTF DGRSWMG B\ \KH
* HUP DQJRYHGP HONQ IR®Z Q) \WH ) XNXVKIP D QYDA




) XNXWKIP D GVDVMU © KIBI PDQ R * HUWP DQ |V QHIKERXWY \WDKDYH QXFBDU
SRZ HUSOQW [Q RSHIDMRQ * HUWP DQ. KDV DGRS\WMG DQ DONQXFEDUMBCFH UHOLQJ

KHDYI® RQ QDWWDO JDV [P SRW ILRP 5XWID DQG H SDQAQ) W IQABGIG
UHQHZ DEGI HQHU\  FDSDFRIW VXFK DV RIVKRUH Z1QG IDP V' 7KH HOHU\ WDQWMRQ
SOQ IQ * HP DQ GXEEHG DV WH * ( GHULHZ IQGHIDIP V \R WD * HP DQ. IQR D
®Z FDERQHRQRP\ B\ UHGXAQJ IW GHSHQGHIFH RQIRMAXHY 2 CH R \WH NH\

DVSHAW R \WH ( QHU LHZ 1QGH LV \WH SKDMQJ RXAWR FRDCBRZ HUSOQN FRP SBMMO

=) + RZ HYHU IRT®Z 1QJ \WH 5 X\WID 8 NIDIGH FUMY * HUP DQ. SURBQIHG \KH

RSHIMRQ Rl FRDCBRZ HUSOQN VSDUNQJ \WH GHEDWM 1L IMWZ DV ®JIEDOR SKDVH RXW
QXFBDU SRZHU ZKIB! NHHSIQ) FRDOSOQW DOYH 7KH GHAMRQ \R SKDVH RXW
QXFEDUSRZ HUP LIKWHHP @H D NCHH MUN UHDRIRQ \R \WH ) XAXVKLP D ICAIGHQW
EXW* HPDQ KDV KDG D KMRY R SUIRMAV DQG SXEGE \WHSIGDURQ \RZ DBV
QXFBDU SRZ HU SDUFEXOL® DIMUWH & KHRE\ OP HOBRZ Q : KIBI UHFHQAHYHQW
KDYH IRUFHG * HWP DQ \R UHYMVWKHU SRTIFIHV VXUWRXQAQ) HQHU\ VHREXUW DMLY
KLIK® XQINHO \WDWQXFBDU SRZ HUZ I@P DNH D FRP HEDAN KHWH 1 XFEDUSRZ HU
SOQN D KLIK FRAWSUIRWFW DQG UHD@ Q) \WHP  Z MKRXWI RYHLCP HOAEDANHG

VXEMAHV Vv H WHP HO @lIlEXaV* HWP DQ KDV G-AGHG R SOFH \WHU EHW RQ

UHQHZ DEGI HQHU\ DQG 1P SIRVIQ) HQHU\  HIAHGR ' XEEHG DV WH “$ FKIG®NV
KHHR R WH HCHU\ WDOWMRQ \WH P RAWFXFIDOSIHFH 1Q WH SX ] ® IV \WH
H SDOVRQ R \KH JUG \R \WDQVSRW\UHQHZ DEGI HBFWELW SUP DUO JHQHDNG 1Q
\KH CRUK IR WH VRX\WHD U IRQV R * HP DQ.

. KI®* HP DQ P LJKWKDYH \BNHQ D QLIHHQADSSURDFK WDQ IW QHLI KERXU\R \KH
Z VWV [P SRUIQAR UHP HP EHUWDWKHUH 1V QR IOHUEX@MWIR \WH FKD@IQJH R
GHFDUERQ] 1QJ WH HQHU\ VHRRU 1 XFODUHCHU\ IV WH RQD IRMAOXHIUHH EDH
EDG RSHIDIRQ VROMRQ DQG Z (@UHP DIQ D FUXFIDOSDWR \WH IXWUH HQHU\ P L[
© W \KH FDVH WWEHV R ) IDQFH DQG * HP DQ. IMZ LOEH IOMIHWAGY] \R Z MgHW
\WH HYROMRQ R \ZR FRQADWQ) VROMRQY \R UVROIQ) \WH HQHUJ\ \WBP P D
HCHU\ VHRXUW VXBICDELOW DQG DI RUEDELOW
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(XRSH 7KH FKD®IQHY R ZDU DQG F®PDM ) REHV
KWBV ZZ7Z IREHVFRP MV IDQSDE HU CQDWLDO] DV YHW/XV QXFEDU
HCHU\_1Q HXURSH WH FKD@IQJHV Rl Z DUDQG FIP DM

> @ XFEDUSRZHUIQ ) IDGFH  : R 1 XFBDUSWRADIRY QG KWV ZR@>
QXFEDURU [QRP DIRQ GEWDY FRXQWN SURILBN FRXQMHV D | IIDQFH
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7 K HX U J HV@ BARNW U D Q V | RWKH@H UMW W IR ZX Q IRQ @/P R U H
FKDOOHQ®DGEHRSR O IFRQAMDHID U L RKA/H Q D ULHR'D BEW H U H
DV V X P S VWDIERRQMWKBIF W L@ QN GLHGE KFHR P L QD UWR K D S$HQ BI\U
V\VWHPYGHGXFGHUJ\ URODBRIQR[L&EMH HPLVVLR@DRW K
QR W DEK@K D F W IRUW KWW B LIRV@/ K BR U O GQ F U H DWH. QL] IRQ@F |
HOHF W UK IERYMAHDH FW U [P D NBIWLHRYYH F K Q R ®PR.GDK L F K
ZLQIBQHUHY HMR URU X FIL@® D U E R QW]KKRIZ WX S SD Q @& H

IUDL ®RWR WYX BI0J HP D NW KRIS S R UW X Q\LKAMHPHIW JE Q 81 B Q Bi\U

HFRQRIFARID VW V S LWHIPWD Q X Q F H U W D H® DILERM\KUHL VM R
W K\HH F X DIQW\I | R U G DREIW@IDVD\V IDVD IGRER\E WH W WHKSHU R F IRV V
FKDQZAHEBEBUD SHGRXWHR YRYBYHWPHSDFWRBFKDQJEQIWB

> @

LQG HQHUJ\ FDSDFLW\ DQG LQVWDOO

QW KER QWHILQYEBQ @ R OPRIZ DU W K$HU H G R P VRIXQWRHSR Z H
JHOQHUDWLHRHIWHURLVVLRQV 6FHQDYQR XDLAFD SDW \
DGGLWIHRHIBRQFUHOVBLILED QWWRW R\QV U ZAENWKKLR/D O
SDW K Z80\G HHUJL V WSLRIDIL BIOH\D U NAHR/D G L WMLKRHQ R EUDHAD H Z D
FDSDREMRUHPDEMDFK *: |DO O/IKRW W KIHR CROW U L $ @IRQ
FORWHMI D DQGHDFK *: E\ HDFWHJLRXQVRY HUFRF
YDULRRKDOOHQKHW SHFLREVWDF®HNGHSHQGRQWKH
FKDUDFW R UWHDFKR K'Q WKNROORRZRE@BQDPHIP RQUKAD L Q
RQHV

e SROLKQFHUWDDQWGEHUD\BBOLBHVSRQWHRWKH) HZ
PDFURHFRORPLF HOYLUROPHOW




LOVXI I IEHQAQYHR HQAIQ J UG IQUDWIKPMUH SUHYHQI IDWMUH SDOVRQ R
UHQHZ DEGNV

FXP EHYRP H DGP IQMADIYH EDUIHY DQG SHP WY SURFHGXUHY DQG VRAIDO
DFFHS\BIQFH DMXHV

LQUXI IIEHQMICDQAQ] LQHP HJLQ) DQG GHYHBSIQ) HFRQRP IHV

' HVS\M \WH REWDFGN 1Q \WH P DIQ FDVH IRMFDW\SURSRVHG B\ \WH ,( $ RQ W
5 HQHZ DEGNV 5 HSRW DB RWV *: R QHZ UHQHZ DE®! FDSDFW Z @
EHFRP H RSHUDIRQDORYHU \KH SHUIRG : QG DQG VRDUHCHU\ Z1@
DFFRXQNRUP RHWDQ R JGEDOMHQHZ DEGIH SDQVRQ GUYHQE\ VXSSRUYH
SRILVIOP RHWDQ  FRXQUHV > @

ZDV D WFRG \ HDUIRUUWHQHZ DEGV  Z WK IQAB@MRYY R x . QDD
IQFUDVH FRP SDUHG \R 7KH \ HDUZ DV KMRUE IRUZ IQG IQARGMRQY
DEAQ) *: R ROKRH ZIQG DQG *: 10 WH FD\H R RIVKRWH
+ RZ HYHU \KLV UHFRG \ HDUIQARKMIRQ 1V QRAHQRXIK \R IX@WWKH J GEDOJ RDOR)
f& QRUVR UHDFK WH \WIS®I UHQHZ DE®I HQHWJ\ FDSDAW + DYIQ) D SUP DU URGA
1Q \WHVH REMPIYHV J®EDOZ IQG JURZ W P X\MMDSIGD DFFHBIDW \R P HHW

\DUJ HW HAIP DUQ) \WDWDQOXDCY. 1QG IOAMBMMRQV VKRXG SDW IURP FXUWHQNBIYHY
R * o W *: SHOUHDU> @

6 KRWDQG/ RQJ 7HWP V & KDBIQJHV IOWH :  10G , QOO

1RZDAD\V WH JBEDOZIQG 1AW JURZW IV IDFIQ) SHYMMQOAMDQUYHYDO
FKDBQIHY $P RQJ \WHP  WH IRGZ IQJV FDQ EH P HOIRQHG

e 3HP MDY W HIHV \WH HDVH Rl REBIQQ) WH QHFHWDW SHIP W @FHQUHV
DQG DSSURYDY |RUZ 1QG SURMFW GHS® P HQW




$ YDIDEIOW R OQG DQG VHDEHG IRUZ IQG HQHU\  SURVFWV

6 XSSO &KDIQ 6 HEXUW \KH FRHHRAYH DQG DFFHVWIE®GI VXSSO R P DWMUDY
IRUMH Z 1OG HQHU\  VXSS® FKDIQ IV RGH R \WH P DIQ MXHV VXITHUIHG B\ \WH
ZIQG IQOAMY \WHVH G@D\V 7KH VXSSO FKDIQ IV IDFAQ] GVXSUIRQY DOG
ERWBIGHANV \WWDWP SDPWQHI DIYHO 1Q KLIKHU FRAV DQG 1Q \WH WP HIQH R
SURGXAIRQ

* UG DQG 7 WDQVP MMRQ 7KH SDFH DQG VFDBI R JUG UHQIRIFHP HQVEXIGRXW

DQG P RGHQVDIRQ HQUXUQ) VXIIFIHQNJUG DYDIDEIOW \R IQFUHDVH Z1QG
GHS® P HQAR DYRIG ERMBIQHRNY \WDWP D\ BDG \R FXUBI® HQW

6 NG ZRINRUH 7KH DYDOEIOV R D WDG DQG DEGI Z RINRUFH Z W \WH
QHFHWDW WDIQQ) DQG VN |RUKH Z 1QG QG

: W \WH JRDOR WIS@Q) UHQHZ DEGI HQHU\ 1Q P IQG FRIERDIRQ EHE HHQ \KH
JEEDOZ IQG 10N DQG WIINFKRCHY DRUIRW \WH HQHU\  WDOMRQ IV D NH\
IDARU 1Q RYHURP 1IQ) WHVH FKD@IQIHY DQG WH] IQ) \WH JURZ \K RSSRUMQWAHY
DKHDG > @

PUMQ * BRZW . K, QRHQYHY IRUWH . 1QG , QG

UHMCH WHVH FKDBIQIHV \WH ZIQG 10BN IV IDAQ) \WHH IV D BQJ WP
RSWP VP RQ JURZ\W GUYHQ B\ VHYHWDOIDRRY \KDASD\ D VI QUEDQAURGI 1Q W
GHYHBSP HQW

e 3RTAHV 7KHH DIH QRZ RYHU FRXQMHY \KDWVXSSRWZ M GLIHIHQW
DRIRQV DQG SRIFIHV \WH H SDQVRQ R \KLY J UHHQ WIFKQREJ\

e &RVWEXFW LRYKODGWF D GH HKUDHE H HDI D @ QV KFHR VRV
HOHFWERH WIREQVKRUGMEQG IRRIIVKRUBGEOWKR X
W KUHL . F R \L\@V KUHH F NI BVWUW KRR VUM G X F \) D R\BRD O4S® K H
GHSOR\PHQW DQG WHFKQRORJ\ LQQRYDWLRQ




e ) ICDCAQ) FROAMRYY 7UHG DQG WMAMG SRIF DQG WHIXOWY [P HZ RIW
KDYH KHSHG WHGXFH IQDQAQ] FRW B\ SIRYIAQ) RSHIDRY Z MY D KUK

GHIUWH R UHYHQXH FHUBIQW XVXD@® WURXIK B@Q) \WMP FROADFW > @

7 KHVH IDRRY KDYH EHHQ YHY SRVMYH IRUWH H SDOVRQ R Z IQG SRZ HU KHGIQ)
\R H SOIQ \WH \ HDUWR \ HDU IQFUHDVH 1Q \WH GHS® P HQVR \KLY \MFKQR®J\
+RZ HYHU DV P HQIRQHG EHRUH \KLY JURZ W 1Q J HCHUDIRQ L VADITP WG L GHIIGHG

JRD® DUH \INHQ LOR FROVUGHIDIRQ

2 QKRHDQG2 IIWKRWH :  1QG, QXMWY

© KIBI 2 Q6 KRW LV D GHYHBS \WRKCQRBJ\ 2 IVKRWH Z 1QG IV DWKH HDU® WU H R
H SDOVIRQ 2 IVKRUH WHDFK 1V H SHRNG \R LOFUHDVH IQ\KH FRP 1QJ \ HDW DV P RUH
FRXQAHV DUH GHYHBSIQ) \WHUIIWAMZ IQG IDP V> @ XURSH LOABIG *: R
QHZ Z QG SRZ HUFDSDAW 1Q Z KHH R \WWH QHZ Z1QG HQHJ\ FDSDFW
EXIQNQ ( XURSH 1Q \WDW HDUZ DV RQWKRUH DQG IV H SHAMG R EH C R \WH QHZ

Z 1QG IOAUMRQ XS W 7 KH VI\YDWRQ KDV EHHQ H WQGHG RYHUWH OMW

\ HDV/ KDYIQJ 1Q ( XURSH D FRQFHQOIDMRQ RQ RQVKRUH SRZ HUJHQHIDIRY  Z KGN
RIVKRUH VMOKDV P XFK URRP IRUGHYHBSP HON> @

$ FFREQ) R \KH OWMABHSRWE 1O XURSH \WH FRQIHONORZ KDV *: R
Z 1QG FDSDAW *: ROKRHDIG *: RIVKRH ' XUQ WH IWMKDO R

* . R QHZ ZIQG SRZHUFDSDAW Z DV IQARGIG Z M R MEHQ
ROKRMH 5 HAMFWRQY 1Q J UG FDSDRW SRWAFDSDFW DQG YHWHODYDIDELDW DUH
DIHAMY WH H SDOMRQ R RIVKRIH ZIQG FRP SRXQAQ) JUG ERMBIGHAW
SHP M) DMXHY DQG FKDBIQILQ)  IICDQAIDO FRQGAMRQY  ZKIFK DOR P SDFW
RQUKRUH SURMFW




2 [IVKRUH Z IQG IDUP V DUH JHQHID® W QUEDQ® OW HUWDQ RQUKRWH Z1QG IDWP V
DQG FROAKAURQ WQGV \R \BNH BQIHU ( XURSH KDV DP EMRXV SOQV IRU WKLY
\WFKQR®J\ DV \WHWH LV DQ DEXQEDQFH R WKD@Z Z DY Z W H FHBIQAZ 1QG

UHVRXUFHY  SDUFXOWD 1Q WH 1 RW 6HD DQG \WH YD@¥F 6HD * RYHWP HQW
DFIRW ( XURSH UWHFRIQIH \WH YDOH R RIVKRWM ZIQG DQG DH ZRINQI R
RYHUFRP H \KWH P DIQ EDWIHY IDFHG E\ \WHVH WSHV R| SURVIPWV

WMV H SHAMG IIRP ( XURSH\R IOAD®  * © R QHZ ZI1QG SRZ HUFDSDAW RYHU

ZKIEK D@ VKRW\R \KH F@®P DM DQG HQHUJ\ \BUHV WH
FROMHOAKDY 7R P HHWKHUBUHW  * : SHU\ HDUDUWH QHHGHG DQG IRUGRQ)
VR * RYHUP HQV P X\MASURIMYH \WH H SDOVIRQ DQG P RGHQVDIRQ R HBRWELW
JUGV LQYHR HQN [Q SRIWIQUDMIKPXUH DQG \WH IXQIP SOP HQBMRQ R \WH ( 8 |V
QHZ SHWP WD KBV > @

,P SDFW RQ<RXW DQG ) XWMUH 2 SSRUNQMAV

$V P HOIRQHG EHRWH 1Q WH IGHD R WDQVIRWP IQJ \WH SRZHUP [ 6RDU) 9 DQG
. 1OG D SUIRWPMG \R EH WH P RW W QUEDQN FROUEXRY 7DNQJ  IOR

FRMMGHIMRQ WDWRGH R \WH FKD@IQIHV IDFHG B\ WH ZIQG 100 IV \KH
DYDIOEI®MV R D WDG DQG DEGI Z RINRUH Z WY \WH QGHFHWDW WDIQIQ) DQG WNQY

IRUWH Z 106G 1IQGMY  WH \ RX\W KDV D JUHDWRSSRWYQW W EH KIUHG R Z RWN 1Q
KLV GHYHBRSIQ) LG\

2 [IVKRIH WRKQRBJIHV ZIOKDYH D KXJH H SDOMRQ DV D BWR FRXQMHY DUH
ZRINQ) RUSOQAQ] R WV RINQJ 1Q WH VHXS R WHURINVKRWMH Z IQG IDWP V ,Q
WLV 1AM RQH R \WH P DIQ FKD@IQIHY EHQJ IDAHG IV D VKRB H R W@IG

KXP DQ UHVRXUFHV  7KH LQYHWR HOMQ HGXFDMRQ DQG WDIQQ) SURIWDP P HV \R
GHYHBS WHVWH W@ FDSDE®!I R VXSSRMZQ) WH FROAMKAIRY RSHIDIRQ DOG

P DQMDQFH R NH FBDQ HBPWEW \WMFKQRBJ LHV IV QHHGHG > @




, QGHSHQGHQW® R WH EDFNJURXQG D SDW FDUHHUIQ Z1QG P D\ EH SXWXHG DV D

JUDWQXP EHU R \BBIQN DH QHHGHG R GHIYHU D JUHQ HQHUJ\  WDQUMRQ
$FFREQI R 1QG( XURSH> @WH IRTZ IQ) QXP EHY DUH H SHPMG [Q

. *: R ZIQGHQHJ\ FDSDAW
7 REAREV [Q Z 10G HQHUJ\
' IWHPNREY
- REVIQ SOQQQ
- REV 1Q P DQXI DRUQ]
- REV IQ IQADTMRQ
- REVIQ GHFRP P WMRQQJ
- REV 1Q RSHIDMRQ DQG P DIQMODQAH

,Q D FROM WZ KHWH * GEDO( P SB\ P HQMY FRP SB[ DQG P RUH IRUWH \ RXK
SXWXIQ) D FDUHHUIQ \WH Z1QG IO IV D JUHDWSRWIEIDN 7KLY H SHAMG
H SDOVIRQ IV JRQJ \R UHTXWH D ®WR SHRSG! Z WK ALIHHQMWHW R W@ DQG
EHQJ] SUHSDUHG IRUWH H SDOVRQ P D JLYH WH \ RX\K JUHDWRSSRUWMQMAY \R

VXFFHHG 1Q WY H SDQAQ) IQGXY

5 HHUHCRHV
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