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&ROQIHIHQFH 3 IRFHHGIQIV ) lIMB0 6,) &RQUHUHQFH
&RQHHQFH' LWHARWY/

7KH 606,) &RQHHQFH IV JXIGHG B WH YMRQ DQG GDGHUKIS R IYH GMIIXMVKHG
&RAHHFH ' IWHARY ZKRVH H SHUNH DQG FRP P W HQAKDYH EHHQ IQAKP HQBOIQ VKDSIQ) \WH
HYHQW

3Rl 6RP QDW & KDNUDEDUN 3Rl 0 RQRP MD 1 DQG\ 3WRI 9LYHN. XP DU
3 IRHWRUO DU 3 IRIHWRUS$ FFRXQIQY DQG) IQDQFH  $ WRFIDW 3 URHVWRUG WD\

,0 . DVKISXU %4 XQHOB QYHWMW Rl / RQGRQ ,0 . DVKISXU

3Rl 5DP HVKZ DU7XWH 3R $OD$UVD
$WIMEQMAB RHWRU2 %DQG+50  $WIMBQAB IRHWRU2 SHIDWRQY 0 DQDI HP HOW
,0 . DWKISXU DQG' HFMRQ 6 FIHQFHV
,0 . DVKISXU

&RQHHQFH7HDP 6\B |
o 0 U$WKIWK 6 KWYDWBYD

« 0 UO RKDP P DG 6 KDK(DZDJ
« 0 U9 LYHN %KDWgDIDU

0 U' HHSDN* KI@\ DO

0 U6 KXEKDP 6D HQD

0V +DUKMY 0 DQIDO

& RQIHHQFH 9 ROQWMHU7HDP

' WKDQNV3K' 6 FKROU 2 SHIDWRQV 0 DQDIHP HOADQG' HAMRQ 6 FIHQFHV
$EKIQDY 5 DIXW3K 6 FKRDU 2 SHIDWRQV 0 DQDIHP HQADQG' HRMIRQ 6 FIHQRHV
+ P DQUKX %KDWV3 K 6 FKROU 2 U DQ] DARQDO/HKDYIRUDQG + XP DQ 5 HVRXUFH
$CEDUK O VKD 3K 6FKROWY 0 DU

3WD7\DIL 3K 6FKROW 0 DUN-D]

. DXVIN$\V 3K 6FKRDU ,QRWP DMRQ 7THFKQRBJ\ DQG 6\ WP V

- DVHHP $KPDG 3K 6FKRDU ,QRUP DURQ 7THFKQRBJ\ DQG 6\ WP V
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7KH ,QEDQ ,QMMM R 0 DQDIHP HQW. DVKISXU IV D VHFRQG JHQHIDWRQ ,,0 VHWXS B\ WH
* RYHUP HOWR! ,QGED 1Q MDVSILHV VR DFKIHYH H FHGIQFH LQ P DQDJI HP HOWHGXFDWRQ E\
XVIQ) IQORYDWH WDFKIQ) PHWRGY SWRPRWY KUK TXDON WHVHDUFK DQG  SUDPWAQJ
VXVBLODE®! BIDGHW/KLS

&HOEWWI WQ \ HDW/ Rl VHUMQ) WH HGXFDWRQ DQG P DQDIHP HQYWHRRU ,,0 . DWKISXU LV
FRP P IMMG W (W IRXUFRUH YD&HV FR@J IDON WDQVSDUHQR  J UHHQ FRQVFIRXVQHW  DQG SWR

DRWYH HQJIDIHP HOWZ W DOWINHKRGHY  7KH LOANYW EHCHYHY WDWDV DQ LOANYMRQ R
QDWRQDOIP SRUBQFH  IMKDV D @UHUWR®!I \R SO\ 1Q WH IIHG Rl P DQDI HP HQAHGXFDWRQ DQG
VRFIDOWDQVIRWP DWRQ 2 XUVMDWI LE J RDEY LQFO(GH P SURYHP HOWRI \WH DFDGHP LE HFR AWMP
VWQHU\ EHEHHQ HGXFDWRQDO WHRU SWDFWFH DQG UHVHDUFK  SWIRP RURQ Rl LQQRYDWRQ
HOAHSIHQHXUKLS DQG SXEQE VHWIEH HP SRZ HWP HQWVRI &FDOWINHKRGHY  XSQW HQWRI
HFRQRP LFD@ FKD@IQI HG VHRMRQY Rl WH VRFLHW DQG J HQGHUGLYHUAW

7KH IOMMM IV EHARZHG ZIW WH WYQQQI) EHDXW R QDWH GIQAQI D ZKRGMVRP H
H SHUHQFH R DFDGHP LIE WRXU 7KH DFWH FDP SXV VIXDWMG MW NPV DZD\ IWRP - IP
& RUEHWIL DWRQDOSDIN  VSUHDGY ®XGQHW DQG FKHHLY 1Q WH VHUHOH VRZ Q RI . DVKISXU QHVMG
IO WH @S R +1P DD\DV 7KH LOMBMM IV DOR VWWDWG 1O ROH Rl \WH GHQVHWMQGX\IDA HG
GMUFW ZIW PRIHWDQ  YHQMUHV \WWDVKDYH VHWKS WHUS@QN LQ DQG DURXQG WH UHI IRQ
7KLY VWADWILE JHRJ UDSKIFDOSRVIMRQIQI SLRVIGHV D YDQWJIH SRIQMRU,,0 . DVKISXU Z KHQ W

FRP HVWR CHDWQIQ] B\ ' RIQ] WURXIK UHI XDUIQGXWA  LOMUDRWRQ DQG @H SURMIFW

7 KH [OAMYM RITHY IRGRZ 1Q) GHI UHH J IDQWY) IRERZ 1QJ SURIWDP P HV

. 0 DWMURI 9%XVIQHW $ GP [QMADWRQ 0 94

. 0 DWMURI 9%XVIGHW $ GP IQVADWRQ $QDOWFY 0 %$$

e ( [HFXWYH O DWMURI 9%6XVIQHW $ GP LOMADMRQ ( 0 %S

« ( [HFXWYH 0 DWMURI 9%6XVIQHW $ GP LQMADUWRQ $ QDOMEV (0 %65 $

. ' RARURI 3KIRVRSK\ 3K

,,0 . DVKISXUD®R RIIHY VHYHIDOVKRUN DQG BRQJ WP H HFXWYH FHUNLEDW SURJ WDP V
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%8XQHO8 QLYHWIW RI / RQGRQ

%4XQHO8 QYHUWW R / RQGRQ IV D G QDP IF DQG IR DUG WIQNQ) SXEQE UHVHDUFK XQLYHUAW
@FDWG 1Q 8[ EUGIH : HWM RQGRQ 1 DP HG DIWUWH GUHQGEDU 9 IFVRUDQ HQJ LOHHU ,VDP EDUG
CIQIGRP  9%XQHO WH XQYHWAW HP ERGHV KLV VSWWRI IQORYDMRQ DP EMRQ DQG SWDFWEDO
LQIHQXIW ( WREQ/KHG 1Q %AXQHOKDV JURZ Q IQR D JRED® WHFRI Q] HG IOWMMYMRQ QRZ D
SWIRXG PHPEHURI WH 8 QYHWW Rl / RQGRQ IHGHIDWRQ VIGFH MWL RQH Rl WH 8. V
IRUHP RAAMFKQEEDOXQLYHW/MHV

%4XQHO/ LRRW VWHWK EDFN VR WH OW W FHOMU WURXIK W SUHGHFHWRU LQANYWRQY
IOFOXGEQ) %RWIRXIK 5RDG &RMUH 0DUD * UIH &RGUH 6 KRUHGWK &R@UH

DQG $FWRQ 7HFKQEDO & RGBUH 7KHVH IQMMIRQY OIG WH IRXQEDWRQ IRU
Y%IXQHO/ VWRQJ HP SKDVIV RQ \MFKQEDO HGXFDWRQ DQG DSSAHG UHVHDUFK  7KH XQLYHUAW V
WDQVIRLP DWRQ QR %XQHO&RMUH R $ GYDQFHG 7HFKQR®I\ 1O DOG W VXEVHTXHQW
HOIYDWRQ R XQYHWW WYY 1Q P DUNHG D WL QUIFDQAP LBMRQH 1Q IW NXUDH \RZ DG
DFDGHP LE H FHEBIQFH

7RGD.  %XQHO 8 QYHWW RI / RQGRQ VHUHV RYHU VXGHQW ILRP P RUIH WDQ
FRXQMHV RITHUQ) D YIEWDQADQG LOFOVLYH FDP SXV FRP P XQW

5 HVHDUFK LV D FRUDHUARQH Rl %4XQHOV P DMMRQ  7KH XQYHWIW KDV HDUQHG D UHSXVIMRQ |RU
SWRGXFIQJ P SDFWKO IQMUGVAIS@DY  UIHVHDUFK \WWDWDGGIHWHY J@REDOFKD@IQIHY W ZRWN

VSDQV DUHDV VXFK DV VXWBIQDELON KHDOM GLI MBOLQORYDWRQ DQG VRFIDOM\AMEH
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$ ERXW& RQI HUHQFH

,QADV JIRZW WRU LV D UHP DUNDE®I MXWDH\ Rl HFRQRP IE WDQVIRWP DWRQ DQG UHVIGHQFH
2 YHUWH SDWAIHZ GHFDGHV ,QAD KDV HP HUHG DV RQH Rl WH Z RUTV I DWMW\I URZ LQJ P DNRU

HFRQRP IHV 7RGD\ ,QED LV ILW ®UHWHFRQRP\ 1Q WH Z RUG DQG DVSILHV R JURZ IXUMHU
7 KH URDG DKHDG KDV IW RZ Q FKD@QJ HV DQG RSSRUMQWHV

7KH VW QMUDDWRQDOS: RQHUHQFH RQ 6 XVWBILQDE®! 0 DQDIHP HQWS WDWIJ LHV IRU,QAD V ) X\MH
Z DV FRQFHLYHG DV D SOWRWP \R EUQ] \RI HWHUWRXJI KWBIDGHWY/ DFDGHP [FIDQV  UHVHDUFKHLY/
DQG IQGXWM  SUIDFWARQHLY \WR H S&RWH WH HYROIQ) R®I Rl P DQDIHP HQMQ WKDSIQJ ,QEDV
IXW{WH 7KH FRQHUHQFH DIP HG WR IRWMU GDRIXH DQG FREIERWDWRQ DURXQG LQORYDWH
VDWW IHY WDWFDQ VXSSRUV,QGDYV FRQMXHG SIRIKHW 1Q D WSIGD FKDQIIQ) J®EDO

HQYLLRQP HQW

$WWH KHDUVRI WH FRQHWHQFH ZDV D P XGGEVWFISIDY H SRUDMRQ Rl ,QGDV XU

WURXIK GYHWH DQG P HDQQIIXO BIQVHV« GIDZIQ) ILRP ,QEDQ NORZ BIGIH W WMP V' DQG
YDOHV VXWBLQDELDN [P HZ RV P DINAWY  LOORYDMRQY DQG SHURWP DQFH P DQDIHP HQW
SIDFWEHV 94 LOWAI IDWJ WDGIMRQDOZ LVGRP Z W FRQMP SRUDUY DSSURDFKHV WH FRQIHUHQFH

VRXIKWMR XQFRYHU DFWRQDE®! LOVLIKW WDWFDQ JXIGH ,QEDQ HOMSUVHY DQG LOWMWRQY
\RZ DUG ®Q WP VXFFHW

. H QRM VHWIRQV [HDWUHG D GIYHWH DUD\ R SHWSHRWHY HP SKDV] LQJ DQFLHQW, QADQ

FROMEXWRQV \R HFRQRP LE WRXJKW WH [P SRUBQFH Rl LOQHU GHYHBRSP HOMRU VX\BLQDE®!
@1Q) VADWILE DILON DQG FRP P XQW FHQWE JUIRZW $ VRWORI  SDSHWY/ Z HIH SUHVHOMG

E\ VFKROW ILRP DFIRW ,QAD DQG DEWRDG : KLB! QRAD@SUHVHQEBMRQY DUH LOFOGHG 1Q WLV
YROPH  DEVADFW H WQGHG DEVADFW DQG IX@SDSHWY KDYH EHHQ VHBIFMG IRULQFOMVIRQ
1Q WHVH SIRFHHAQIV

7KLY FRQHUHQFH P DUNHG D VLJ QUIFDQUAMS LQ EXICHQI D VKDUHG YIMIRQ IRU,QGAD V IX\WMUH  RQH
WDW KRQRY W KHIMIH ZKI® HP EWFIQ) IQQRYDWRQ 7KH IGHDV DQG FRQMEXWRQV
GRFXP HOWMG KHWH RIIHUD YDO(DE®! IRXQGDMRQ |RU FROWOXHG UHVHDUFK  SRTF\  |RWP XOWRQ

DQG SWDPWFDODSSTEDWRQ 1Q WH IHG Rl VXWBLODE®! P DQDIHP HQW
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) RUHZ RUG

MILYHV XV P P HQVH SUGH R UHIGIFWRQ WH VXFFHW Rl WH VW OWLODWRQDOS RQHUHGFH RQ
6 XVIBIQDE®! 0 DQDJI HP HQW6 WDWI LHV IRU,QED V') XWIH $ @ QHG Z W WH QDWRQDOYIMRQRI

9 INVIV/KDUDW WL @QGP DUN HYHONAELRXI KWIRIHWHUP RIHWDQ  GMAQI XIVKHG
WRXJKWBIDGHWY DFDGHP LFIDQV IQGXWI H SHUN DQG SRIF\ P DNHWY ILRP ,QGD DQG DEWRDG
R GHIEHUDWM RQ VXVBLODE®! VDWMI LHV VKDSLQ) |, QGED V GHYHBRSP HQUBO XWYH

© HZHWH KRQRHG B\ WH SUHVHQFH Rl HP LOHQWRH QRW VSHDNHLY Z KRVH LV KW J DOYDQ] HG
HYHY VHWIRQ 6KU& 0 %KDQGDU IRWP HU,QAEDQ $ P EDWDGRUWR 3RDXOG &DP ERGD DQG
WH8$( RSHOHG WH SGIQDUHV Z W D SIRIRXQG H SRIDMRQ R ,QAD V <RJ KHUMI H DQG LW
LRG! 1Q KROME VXWBIQDE®! @1QJ 3Rl 6 DW/K ' HRGKDU ,,0 $KP HGDEDG LEXP LODWG DQFLHQW
,QGED V FROMEXWRQV \R HFRQRP LF WRXJKWZ KI®i 3Rl 0 RQRP VP 1 DQG. RITHIHG UJ RURXV
ILQDQFIDCDQG VRFIDOSHWSHRWYHY 3 Rl 5 RELQ - DUYLY  %4XQHO8 QYHWW / RQGRQ DQG 3 WRI
-D\DOX -D\DIDP 8 QYHWIW Rl 2 NDKRP D SURYIGH D WRWRXV RHWHZ Rl 6 XSSO &KDIQ

6 XVBLQDELON

2 YHUWUHH GD\ VRl LQMOVYH GVFXWIRQ UHVHDUFK SDSHWY Z HUH SUHVHQWMG DFLRW
WHP DWE WDFNV FRYHUQJ \RSIEV ILRP ,QEDQ . QRZ BIGIH 6\ WMP V iR DUMLFLDOLOW@I HOFH 1Q
VMBIQDELON R VRAIDOQORYDWRQ 0 RIHWDQ  WRXJKWBIDGHY DFDGHP LFIDQV LQGX

H SHUV DQG SRTF\ P DNHWY IURP ,QGID DQG DEURDG FRQUEX\MG R WLV UFK VBSHWI Rl
VFKROUWAKLS 3 DUNFLSDQW KDIBIG ILRP SUHP IHULQWMWRQY VXFK DV ,,7 0 DADV ,,7 . KDUDISXU
,,7 " HBL ,,0 / XFNQRZ 0 RQDVK 8 QLYHWIW DQG P DQ. RWHLY UHIGIFWY) ERW WH GHS\W DQG
JHRIWSKIE GYHWIW Rl RXUDFDGHP LE FRP P XQW ( DUD FDUHHUUHVHDUFKHLY SDUAEXDLO
EHQHILMG ILRP NH QRWM VHWIRQV DQG SUHVHQEMRQ VHWIRQY IHFHLYIQI LHDOWP H IHHGEDFN
WDWZ LQIQRWP \WHIUIX\YUH Z RN

$V &RQHHQFH ' WHRRY Z H H WQG RXUKHDUAHOW LDWXGH VR HYHY  VSHDNHU SUHVHQWMU DQG
GH®L DM | RUWHLUHQMXVIDVP  DQG FRP P VR HQW/'7 KH GID®RI XHV DQG SDURHW/KLSY IR HG KHUH
Z LOFRQWOXH WR LQVSILH IQMUEVFLSAODY UHVHDUFK LQIOHQFH SRIF.  DQG J XIGH VXBAQDE®

P DQDJ HP HQASWDFWEHV DFLRW VHRVRWY 0 D\ \WWH LOVLI KW FDS\MUHG LQ \WHVH SURFHHGEIQIV
VHUH DV D FDWBOWIRULQQRYDWRQ DQG LOFOMVYH JIRZ W GUYIQ , QGED RZ DUG D IXWMUH \WDW
KRQRWY/ W KHUMJ H Z KB HP EWDFLQ) WDQVIRUP DWYH FKDQIH

3R 6 RP QDW &KDNWDEDUN 2 Q EHKDO RI WH & RQHWHQFH ' LHRWRY/
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6ULR $XWRWY/ 71V 3DIH1R
7KH
— QMBSO R 3URP S\WWHW DG
SKXD" [ LV ( IIHAYHQHW 1Q/ HDLIQ) 5 HFRYHU

3WRIWDPV $ 3DKZD. \R3RW
3DQEHP IE ( GXFDMRQDGS \DELQW

' ULDP M¥3WDJ\D * BHQ ,QQRYDURQ 6P DUV
5 DMG DIQ 7THKQRRI IRV 1Q 5 HMGHQIDOAXITIQIV
1Q,QAD
1WEKD. . XP DU7TWXQ / HYHDIIQ) & UWHDWH 7KIONQ) +RZ

3UDIDW. XP DU $ UIVAIF 3 UDRFHV (| QKDQFH 3 UREGP

6 ROIQ) 1Q & RERDW (| QNLRQP HOV

JQAF . CRZBIGIH6\ VWP \MURXJK \KH
Ol ONKP L / HQVR & UMFDOY KIQNQJ

$ GYDEAQ)
3 IDVDQLDNXP DUDQ 6 X\VABACDE®! & LWFXOU( FRQRP \
.0 -DWGD. 6DKX 9DBU} DURQR $UHFD 6 KHDW : DM
9 i\ DUJKDYDQO & KDUDU $6: IRU
6 XVABICDE®! / LYHVRFN 96VMGHW
0 RGHY
7KH
- ?DQJ' \D P SDPWR ( 6* 6FRUHV RQWH
3 UDWDS ' ) LQDQADCBHURWP DQFH 5 HMUW RQ
$WHWV R 9%DQW
1Q,Q3ab
8VO &(IPD\N$7UDQ\/MQQ5IA/N\/$
. UDQ70 ' U DQIHHW
0 HKIRD 6\ WP DI 5 HYILZ R

0 DFURHFRQRP IF DQG) IQDQADO
6 WELOW / IQNDIHV
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6UQR $XWRU 30SHU 71V 3DIHQR
( FR/ DEHIY
9%%?”;3;; DQG & HIMEDURQIQWH 7RXIVP QGO ' R
Q- 7KR ,QOHQFH & ROVXP HUiI%-KDYIRURUS HYH
DVO DAMZY * P P IENV'
$P MBIQIK 7KH5 RO
U5 DIWLLDQ 3 LDEKDNDU R ( P RIRQDQQM®HFH 1Q ( KDALY
(P S® HH( QIDIHP HQW
* BHHQ
Sg,ﬁgfgg ) LGDQFH DV D & DBOVWRUS XBICDE®!
" HYHBSP HOAD DSSIQ) \WH/ MDA DQG
) X\MUH 5 HVHDUFK $ JHQED
" HYHVK / RZH 8 QUDYHEY
<XNMS KXID \KH O DKDEKDUDVIV 6 HFUAW\R * RRG
" HAMRQO DNQJ $ / HDGHKLS 3@\ ERRN
eeeiid &RQ:I-S\MDQUDDI—|2$RLNIRU* DP LIFDIRQIQ
P D &KDINU H+ HDON AUGIIQ) WH' LIMIO YICH
8 I WWH ( DERUMRQ/ INHIKRRG 0 RGHO
P SDFW
3L;B$' EP:WE R\waa R 8 QWG 6 DMV 3ROIFDCB QFHUBION RQ
(6* 3RURIRVIQ* GEDQ ICDQADO
0 DOHV
' U-DQDQL
5 DYIQIDWDAQ ' U (FR,QHW
. DYMKDO HRQ ' U &RP SDW $Q0 &' 0 $SSURDFK , Qi) LDV
' HVLO 6 (6* DQG) LDQADO 1P HMVRQV IRU
1 DYLIDWQY , QMM HOW HAMRQV
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6UQR $XWRU 3DSHU 71MBi 3DUHQR
$= 'I”D;\Dl; $ 87$87 YDVHG' LJMITIDQVIRIP DIRQ
ML ) DP HZ RINIRUB FD@) P + HDWK $ SSTFDMRQY
=HHDWDPDO | ([S®UQ \WH,P SDAWR ) IQDQRIDCE \DELDV RQ
$QDUL . RND 6 XVBIICDE®!' HYHBSP HQA( P SWEFDO

( IGHQFH IURP %5 ,&6 1 DIRQV

5 DMKUHH O DWIXU

7KH
3R 6KDBHQ
6 103KDO &RQFHSWR 6 X\VABIQDE®! & RQVXP SWRQLQ
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75$&. 68% 75%$&. 7THKQFDO (QMRPHQOENO 5HHQXH 3WRIW (IIFHQFHY R
* URXSV) P V &MV DAMEW & RXQHY

7M 7KH , QMBSO R 3URP S\WWHW DQG ( ITHAWHQHW 1Q / HDUWRIQ) 5 HFRYHY DQG & RQUDXIW
3WRIWPV $ 3DWZD \R 3RWB DQGHP IF ( GXFDNRQDCOS \DELOW

 QARGXFURQ

7KH&29,  SDQGHP IE SUHVHQMG DQ XQSUHFHGHQMG GMUXSWRQ LQ J BEDCHGXFDUIRQ A WP V/
DIHAWY RYHU  EI@RQ WXGHON ZRWZIGH / HDUQQ) 5HFRYHY DQG &RQMXIW 3 URIUDP V
/5&3V HP HJHG DV FUMFDOLQMYHQIRQY \R DGGUHW I QUEDQMBDOQ) ®W DQG UHMRKH
HGXFDWRQDOWDELDW + RZ HYHU WWH [P SDPWRI SURP S\WIHW 1Q 1P SBP HQWMY WHVH SURI WP V RQ
\WHU RYHUD@HI HAYHQHW KDV UHFHYHG @ WMG HP SIUFDOH SBRUIDMRQ 7KLY VWYG.  LQYH DWV
WH UHOMRQUKIS EHEHHQ SURP SVWHW DQG HIIHAYHCQHW 1Q / 5&3V KUIKQI KW \MDWILHY R
HQUXUH HGXFDIWRQDO HTXW P MIDW GDWQQ) JDSV DQG EXIG UMMOHQFH DI DIQWV IX\WMUH
QAVXSURQY

2 EMPWYHV
7KH UAVHDUFK DIP V \R HYDODW WH HIHPWYHQHW R / 5&3V [P SBP HQMG [Q SUYDWM SUP DU
VFKRRY SRMBDQGHP E DQG DQD®] H \WH URBI RI SURP SVWEHW 1Q DFKIHYIQ) GHMILHG RXARRP HV W
IXUKHUH SEUHV \WH [P SDPWRI \WHVH SURJ IDP V RQ [P P HADWM DFDGHP [E UHFRYHY DQG ®QJ WMLP
GDUQI SUHSDUIHGHW 7KLY GXDOIRFXV DSSURDFK SURYIGHV IOV KW IRUMBINHKRTHLY DWKRRO

QDUMRCDO DQG QM ODWRCDOBYHY

0 HMRGR®JI\
$ PLHGPHKRGY DSSIRDFK 1QMIWDWY TXDQMMYH DQG TXDQMYH CDW R SURYIGH D
FRP SUHKHOVYH HYDGDWRQ 4 XDQMMYH CDW IQFAAQI VXUH  UIHVSRQWMHV TURP VFKRRO

GDGHY DQG HGXFDRY P HDVXUWV FRUHDMRQY EHEHHQ SURP S\WiHW DQG HIHRIYHQHW
6 \BAYAFDOP HIWRGY VXFK DV UHJ UAWIRQ DQDOWY HJ KR S DWHW \KHVH

UHOMRQWKISV 4 XDOMWYH CDW 1URP  IQMYHZ YV Z W VFKRROGDGHY HQUEK WH 11QEQIV B\
XQFRYHUQJ N WHP HV @\H GDGHUKIS SWDRFHYV  WFKCR®JI IFDOUHDAHW  DQG WINHKRGHU

HQIDUHP HQW

7KH WYG GHIQHV SURP S\HW DV WH WP HICHW R WDQWRQQ) \R RQEH SOWRWP V DQG
1P SOP HOMY UHFRYHY VWDWMI IV Z KIB! H THPYHQHW HQFRP SDWHV P HWEV VXFK DV DFDGHP [F

SHURWP DQFH AMGHQWHQI DI HP HQWDQG I XWMUH BDLIQ) BHDAGHW
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. H ) IOEQIV

P SDFARI 3 LRP SVQHW RQ ( |1 HPWYHOHW

7KH I1QEQIV UWHYHDOD VI QUIFDQANSRAMYH FRUHOMRQ EHEHHQ SURP SWIP SBP HOIMRQ DG
SIRIWDP HIHAYHQHW 6 FKRRY Z MW SURDRIYH GDGHYKLIS DQG WP HO GHS® P HQVDFKLHYHG
KL KHUUDWV R DFDGHP IE UHFRYHWY  DQG AXGHQWHQI DIHP HQW

7HFKQR®J LEDCE HDGLOHW DQG 7WDLQIQ)
6 FKRRY Z WY SUH H M GLI MBI IDWIKPMUH DQG LQYHWR HONQ \WDFKHUMDIQQ) GHP ROAMDWG
VP RRIHUMDQMROY VR UHP RM GDURQ)  HQVXUQ) FROMXIW DQG P IQP [ LQ) GVSDUMAV

) XVWUH / HDUQLQJ 3 UHSDUHGQHW
3URIWDP V HP SKDV] IQJ LQAYIGXDA) HG BDUIQ) SOQV DQG VRAIR HP RURQDOVXSSRUN
IRAMUHG UHVIOHQFH DQG UHDACHW IRUIXMUH GDUQQ) FKD@IQIHY XQGHWFRUQ) \WH [P SRUBGFH
R D KRDAE DSSURDFK

YDUIHY WR ,P SGP HOMMMRQ

. H REWIFOV IQFOGHG LQUXIIIFIHQAWMBDIQQ)  UHVMBQRH \R FKDQIH DQG \WFKQR®J LFDOJ DSV
SDUFXOUD 1Q UHVRXUFH FRQAMDICHG VFKRRY  $ GRIHWIQ) WHVH FKD@IQIHV UHTXILHV \BJ HWG

SRIA LOMYHQIRQY DQG FLRW VHRRUFRMERIDURQ

' LVFXWWIRQ

7KHWYG EUGIHV WHRUHWEDOIDP HZ RUNV VXFK DV & RIQUWYH / RDG 7 KHRY DQG 6 RFIDO HDUQQJ
7KHRY Z1W SUDPWDODSSTFDMRYY 1Q /5&3 GAMIQ ,WHP SKDVI HV WH QHHG IRU EDDQFH
EHZHHQ SWRP S\HW DQG WRIRXIKQHW R RSWPIH HGXFDMRCDO UHFRYHY  RX\RRP HV
&RP SDUVRQV Z W J@EDOFDVH WYAHV KLI KO KWDGDSWE®G! VW LHY 1RUGYHWH HGXFDMRQDO
FROM W

3RIF\ DQG 3 WDFWFDO,P SQFDWRQV

$WIKH VFKRROGIHO IRVMUQ) BDGHUAKLS DQG WINHKRTHU FRIMERIDIRQ 1V FUMFDO 1 DURQD®
A VP LE VXSSRUAKURX K WDIQQ) SURIUDP V DQG WBIQEDUE] HG DWHWP HOW HQUXUHV HT X\DE®
IP SBP HOBMRQ ,QMELDURD® IRAMUQ) SDUFHWKISY \R VKDUH EHVSUDRIFHY DQG UHVRXUFHV
HQKDQFHV J GEDCHGXFDWRCDOUHVIAHGRH

&RQFOMVIRQ DQG ) XWH' LLHFWRQV

7KLY UMHDUFK FRQMEXWMV \R \WH GVFRXWH RQ HGXFDMWRQDOUHFRYHY B\ IGHQM Q) DRMRQDE®!
IOATKW QR WH IQMSD. R SURP SWHW DQG HIHRAYHQHW 1Q / 5&3V ,WFDQ' IRUGQI WECDO
VWYGHV R HYDODW \WH VXWBICDELOW R WHVH SURIUDP V DQG \WHU DEDSWBELOY DFIRW FUVHY
3RIA P DNHY HGXFDRY DQG JBEDCRU DY DURQY P XMASURIMY H HYIGHQFH EDVHG VIDWI LHV R
HQVXUH \KDWHGXFDMRQ M AMP V DUH SUHSDUHG 1RU IXWIUH GMXSMRQY Z KIB! IRAMUQ) HTXVDE®!

DQG LQFOMYH BDUQIQ) RSSRUNMQUAY
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,QADV FMHV DIH XQGHURQJ D WDQVRWP DURQ \WDQW \R JUHHQ IQCRYDURQ 1Q UHVIGHQIDO
FROAWKFURQ 7 KLY SDSHUH, DP LGHV \WH IQABGMRQ Rl VP DUAGHYIEHV 1Q KRP HV DFLRW ,QGD DV
ZHODV WHU FROMEXWRQ \R VXWBICDE®!I SIDFWFHY DQG HQHU\  HILFHQR 6 HYHIDOP MY/
DX\VRP DWG @KWY RSWRQV DQG ,R7 EDVHG QMM HOVEX@QIV IQFOGEQ] VRP H UHVIGHQIDO
SURMFW DUH DQDO] HG 1Q GAVBIO 7 KH VWXG. GHILGHV FHUBAQ MXHY VXFK DV FRWMDQG LQMI LDURQ
DVSHRW \ HWBDYHV VXJ JHWRQY Z KHUH \WRVH REWBFBN Z RX@QWEH D SUIREGP  7KH REMIPIYH
R WH WG IV \R SURYIGH UHVSRQVMHV \R \WH TXHWIRQY SHUBIQIQ) R WH VFRSH R VP DUAKRP HV
1O \WWH FRQOM WRI \IH DP EMRXV VLI HW VHVE. |, QED IRUVXABIQDE®! GHYHBSP HQWV

. HZRWGV

* UHHQ , QQRYDMRQ 6P DUM-RP HV ,R7 5 HVIGHQDO/XI@IQIV ,QAD 6 XBICDELOW
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$ UNAF SUDFWFHV KDYH IQFBHDMQI® IRXQG DSSTFDVMRQ 1Q FRISRIDW HQYLRQP HONV VHWYIQJ DV
\RRY R IRWMU FUDWIW IQQRYDUIRQ DQG [P SIRYHG SIREGP VROIQ) FDSDELMMN 7KLY AXG

HS®WH WH IQOMIIDWRQ R DUNME PHKRGY IQ FRSRIDM VHMQIV HP SKDVIQ) \WHU
WDQVIRIP DWYH P SDRARQ RU DQL} DUWRQDOG QDP LIFV 5 RRING 1Q IQMEVASTDY DSSURDFKHY \WH
UHVHDUFK KLIK@ KW KRZ FUHDWYH \WIONQ]  GHUYHG IURP DUINAF SUDPWFHY  HQKDQRHV WH DELOW
\R DGAHW FRP SB[ FKD@®IQJIHV HQUFK WDP G QDP IFV DQG WHGHIQH IQMQDODQG H WULDO
UHOMRQUKISV 7KH VWG EHIIQV ZIW D KMRUFDORYHYIHZ WDFIQ) \WH HYROMRQ R FUHDWIYH
SIREGP VROIQ) FRQFHSW DQG \WHU FRQYHUHQFH ZIW JUDWURRW P RYHP HOW 1Q FUHDWYH
HGXFDIRQ ,\WWHQ H DP LOHV \WH WHRUMWFDOXQGHSIQQQIV R FUDIWH \WIONQ)  IRPXAMQ) RQ
QYHU HQADQG LQWMI UDMWYH DSSURDFKHV R LQQRYDURQ

7KH SDSHU GHOHV IOR \WH SUDFWDODSSTFDMRQ R DUNAF SUDPWFHV 1Q FRUSRUDW VHWIQIV
VKRZ FDMQJ  WHU DELOW \R SURP RM DEVWDPWUHDVRQQ) FRMERIDMRQ DQG FRP P XQEDURQ
&DVH VWYGEHV LOOVDM KRZ WHVH SUDPIFHV KDYH VXFFHWIX@ GUYHQ LOQRYDMRQ DQG P SURYHG
ZRINSOFH G QDP IFV SIRYIAQ] HYIGHQFH R WHU SRMQIDOWR UMVKDSH FRUSRIDM FXQMUHV
' HVSMWM WHU EHCHIW FKD@IQIHV VXFK DV UMMBQRH R FKDQIH  UMVRXUFH DABRFDIRQ  DQG
IP SGP HQEMRQ EDUIHY DUH KLIKQI KWG DBQJ Z M VADWMI LHV R P 1M DWW \HVH REWEFGN

7KH VG  IXUNHU GVEXWHY HP HUIQ) WHQGY IGFOGEQ) WH URBI R DUMEIDOIQM@ HQFH 1O
DXJP HQMY DUNAWF SUDFWFHV DQG WH SRMQIDOR! FLRW GVAISEDY  FRIERIMRQY R H SDQG
\WH [P SDPWRI DUNQ FRISRUDWM HOYILRGP HOW |, WFRQFO(GHV Z W DPRQDE®! QLI KW IRU

RU DQL] DWRQV R KDUQHW \WH WDQVIRUP DMYH SRZ HUR| DUNANF SUDPWFHY HP SKDMY] 1QJ \WH QHHG
IRU BDGHUKIS VXSSRUVWDIQQ] SRIWDPV DQG UREXVWHYDODMRQ P HMEV \R P HDVXUH \MHU
IP SDPWH [HAYHO

. HZRWGY &UDWH 7KIONQ] 3UREGP 6ROIQ)I $UNME 3DRWHY &RSRUIDW ( QYLRQP HOW
&IRW' IVASTDY ,QMI IDURQ 2 L DY} DUWRQDO7IDQVIRIP DIRQ
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7KH VRXCR ,QAD IV P DUHG B\ \WH UHQDM/DQFH 1Q \WH ,QAE FXGMUH 6 XFK UHQDMVDGQRH H M DW
WR GQMILPAVBIYHY 7KH FX@UDORGQH DQG \WH LOMMIFXYDO %4 \WH UHYLYDOR! & KDWDUKD RU
GHEDWM 1Q WH ,QEDQ NQRZ BIGIH VW WWMPV ZH P D\ WDIQ VWYGHQW \R WIQN FUMFD® 7KLY SDSHU
SWRYIGHV D VROMRQ \R \WH FUMFDO FKDIQIH IDFIQ) WH ,QADQ DFDGHP IF ZRW@ KRZ R
IOFRUSRUDW @J IE DQG GHEDW 1Q WH FXUWEX® Z KIG! SXWXIQ) DQDOWFDOMAONQI 1Q WH WYGHQN

) IRP DQFHQAMR P RGHQ WP HV ,QEDQ SKIBVRSKIHV VXFK DV 1\D\D 0 IP DP VD DQG YXGGKIW
®JIE DIG IRFXV RQ DWHWIQJ HYIGHQFH DQG IRWP 1Q) DUIXP HOW \KDWBDGY \R VHD DCDOMY DQG
HERMRQ 6R BRZ GR ZH IQFRSRIDM \WHVH FOWIEDO\MFKQTXHY R ®JIE IQR P RGHD
HOFDIRY  @DQ VWMGHON GHYHBS GHHSHU XQGHUABQEAQ) R SUIREGP V ZKIB UHVROIQ

WHP " DUH TXHWIRQY WDWOHHG \R EH DQVZ HUHG

7KL SDSHU SURVIGHV HYIGHQFH \WDWFRQM WEDVHG FUMFDOZ D\ V DUH [P SRUBIQADQG QHHGHG 1Q
WA VZRE 7KH SURYIGH EDOQFH EHIHHQ ®JIE DQGZIVGRP : W \KLY SDSHU Z H VKD@DAR
GHOH IQR WH P HWRGY Rl EUGIIQ) WH JDS EHEHHQ FMFMVP DQG SHEADIRJ\ +RZ FDQ ZH
SHW/XDGH AXGHON VR WIQN RAMGH WH ER Z IWRXWEVP MQ) WDGMRCDCY D) V!

. HZRWGV UHNYDO KL KHUHGXFDWRQ FUMFDOKICNQI ®JIF UHDVRQ SHWXDMRQ
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7KH WDOVMRQ R D VXMBICDE®! AUFXOU HFRQRP\ IV AXADOIRU GHYHRSIQU HFR 1UHQRD DQG
UHVRXUFH HIIFIHOAMDYHWIRFN THHG VROMRQV 7KLY WYG H SBUHV \WH SRWQWDORI DUHFD VKHDW!

ZDWM $6: DV D VMBIQDE®! 1HHG 1QJWHAHQW DIP 1Q) R WHGXFH DI UEXGMUDOZ DWM Z KIBH

P DIQEIQQ) 1HHG TXD@V DQG QAUAMRQDCHI ILIFIHQR\ 7 KH UHVHDUFK LQMJ UDWV \IH SUGQFISGV R \WH
FUFXQUHFRQRP\ B\ UHSXISRVIQ) $6:  IQR SHBMYHG IHHG IRWP XOMRQY RSP [ 1Q) SURGXFUIRQ
SURFHWHV DQG HYDODME WH H IHFW RQ SHBMITXDQW HQHU\ FROUXP SWRQ DQG A HWELDN $
UR YHKQNHQGHVIQ %94 ZDV HP SB HG R DWHW WH [P SDRVR WUHH NA SURFHW YDUDE®N
$6: IQFOMRQ GYHO P RMMUH FROMONV0 & DQGMIHR GH 62'  RQ SHBMGXWDELDNV 1QGH
3', SHOMWWIGW 35 EXOI GHOMW %  DQG VSHFUIE HQHU\ WHTXWHP HQW 6(5  7KH
IIQAQIV IQAFDW \WDWP RGHIDWM $6:  LQFOMRQ HQKDQFHY SHBMWIQMI U  UHGXFHV  HQHU
FROXP SWRQ DQG FROMEXWMV \R D P RIH VXWBIQDE®! [HHG IRWP XOMRQ + RZ HYHU H FHVWIYH
$6: OVHY QHIDWHD DIHAMG SHBMMIHQIW UHTXIUQI SURFHW RSWP [} DUMRQ \R P DIQBIQ
TXDOW 7R IXUNHUDWHW \WH QAMMRCDODQG HQYLRQP HQBIOP STFDMRQV RN $6:  LQFRUISRUDIRQ
1O YIMR J DV SURGXPURQ WD Z HUH FRQGXPMG \R HP D\M WH GLJHWELQN P FMBERT) DE®! HOHU\
0( DQG PHKDQH HPMRQY XMQJ WH * RPSHUW PRGHO 7KH JDV NGHWV DQDOMYV
GHP ROMDWG \WDW$6: EDVHG SH®BW VXSSRUV P IFUREIDO IHP HOBMRQ ZKIBI 1QIOHQAQ)
P HWDQH SURGXRIRQ G QDP [EV VXJ JHILI \WH SRMQIDOR P 1M DWW J UHHQKRXVH J DV HP MRQY
IRP @HWRFN SIRGXFURQ 7KH ABAYANFDODCDOMY UHYHDBIG W QUEDQMOMDAIRYY EHEHHQ
$6: FROMONO & DQG62' KUKDKWY WHUFRGIWH [P SDRARQ SHBMFKDIDPMMIY DQG
IHP HQBMRQ HIFIHQR. 7KH VWG jV UHVXOWV VXSSRUMAH IHDVEIDV R IQMIDWY) $6:  IQR
FRP P HIFDOQYHWRFN IHHG DDJQQJ Z W VXBACDELIDN DQG Z DM YDEU] DURQ VDWI LHY 7 KLY
DSSURDFK QRARQD UHGXFHV HQYLLRQP HOBICEXWGHQ B\ UHSXISRVIQI DI UEX@MUDOHVIGKHY EXVWDAOR
HQKDQFHV IKWDOHFRGRP IHV B\ SIRYIGQ) D FRWHITHRAWH 1HHG DAMUDWH 7KH FRQFHSWRI D
VMBICDE®! EXVICHW P RGHO EXIOVDURXQG $6:  XWd) DWRQ DOIQV ZLWW FIUFXOU HFRQRP IE
SUGQFISBNV SURP R Z DM YDOH DSSURDFKHV 1Q \WH OHMREN QGO 7KH UHGXRIRQ 1O
HQHU\ LOBXWGXUQ) WH SHBMQJ SURFHW DOR XQGHWFRUAV WH HFRQRP [E YIDEIOW Rl KLY
IQQRYDIRQ P DNQJ W DWDRIWYH IRU OUHVFDG! P SBP HOBMRQ 0 RUMRYHU \WH P HWDCH
P MJDIRQ SRMOIDOR $6: EDVHG GHW FRQOMEX\MV \R FTP DM FKDQIH P MIDWRQ HIRUWV
SRAMRQQ) WV VWYG DWWH IOMYHAIRQ R VXWBIQDEG! QHWRFN P DQDIHP HQW DQG
HQYILRQP HQEOWMZ DUBVKLS  7KH 11QAQIV IQAFDW \WDWEDDQRHG $6:  LQFOMRQ FDQ RSWP [ H
ERW IHHG HIIFIHQR DQG VXBICDEION RIIHUQ) D SUDFWFDOVROMRQ |RUKUDOIHHG SURGXPURQ
7KV UMHDUIFK SWRYIGHV YDODE®! IQUIKW IRU SRTIF\ P DNHY  DIUEXVIGHWHY  DQG @YHWREN
SURGXFHY VHHNQJ W HQKDGFH VWBICDELOW ZKIGI HQUXUQ) HFRQRP IE SURIMDELOW 94
LOWI UMDY FILFX@UUHVRXUFH X\) DMRQ LQQRYDWWH [HHG IRWP XOMRQ DQG &Z FDUERQ SURGXRIRQ

VWWMPV WLV WG FROUEXWMV R WH EWRDGHU JRDORI  HOMURCP HQR@ VXMBIQDE®! IRRG
SURGXAIRQ 7KH RXWRP HV R WLV UKHVHDUFK IHQRUFH WH QHHG IRU IXUKNHU H SBRUIDMRQ 1QR

DEMCDWYH 1HHG UHVRXUFHY DQG WHUUR®! 1Q J UHHQ 1HHG SURGXFMRQ A WP V DOIQQ) Z W JBEDO
VXVBICDELON JRDY DQG UHGXFIQ) GHSHQGHQRH RQ WDAMRCDOFHUHDOEDVHG [HHOWRFNV 7 KXV
$6: YDRU DWRQ HP HUHV DV D YIDE®! VADWI\ IRUDFKIHVIQ) FILFXOU 1Q QYHWRFN QXAMRQ

IRWMUQ) HQYILRQP HQBOUHVIAHQFH DQG IKUDCHFRQRP [E GHYH®SP HQW

. R ZRWGV &UFXOUHRQRP\ $UWHFD VKHDW ZDWM 3 HBMGXWDELDWY * DV NOHWFV 6 XMBIQDE®!
OMHARFEN THHG

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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$OHD/ X
6DQHIND. 3UDADS
&RAKO8 QYHMW R 6 AHIAHDQG 7 HKGQRBI\

$ EVAWDFW

7KV FIRW VHRIRQDOWYG. H DP IQHV WH UHDMRQWKIS EHEHHQ ( QYURQP HQEO 6 RAIDO DQG
* RYHUDQFH ( 6*  VFRUMV DQG WH [IQDQRIDCSHURWP DQFH VSHFLLED® 5 HMUD RQ$SWHW 52 $
R EDQW 1Q ,QAD IRUWH IIQDQFIDO\ HDU $V WH ILQDQFIDO VHRRU KIW \RZ DBV
VXVBICDE®! SIDRWEHY  XQGHUIABQAQ) WH HIHFW R ( 6* VFRUAV RQ SURIMJELQW 1V FUMFDOIRU
WINHKRTGHY 7KH P HWRGR®J\  IQWROHV D TXDQMAMYH DQDOMY R P DIRU EDQNV QAMG 1Q
,QAD DWHWQI WHU( 6* VFRUAV DFIRW DOWUHH GP HOVIRQW  HQYILRQP HQEO VRAIDO DQG
JRYHUDOFH IQ UHDMRQ\R 52 $ ( 6* VFRUAVRI EDQNV ZHH REWIGHG ILRP WH . QRZ( 6* CDW
KXE ) IODQFIDOGDW IQFOGAQ) EDQN VSHFLLE YDUDE®N VXFK DV 52$ ZDV VRXUFHG IRP \WH
3URZHW ,4 CDWEDVH D FRP SUHKHOVYH FRBIFURQ R 1IQDQRIDAGQIRIP DMRQ RQ QAMG FRP SDQHV
10 ,QAD 6 \BMYANFDOWFKQTXHV VXFK DV FRUHDMRQ DQDOMY DQG UHI UHWIRQ P RGHI Z HH
HP S® HG R H] DP LQH \WH UHDMRQWKLS EHEHHQ ( 6* VFRUWV DQG52$  7KH IIQEAQIV IQAFDW D
WL QUIFDQASRVIMYH FRUMOMRQ EHE HHQ KLIKHU( 6* VFRUHV DQG IP SIRYHG 52 $ 6 SHRLIED® DO
WUH VXE GP HOMRQY WH HQYURQP HQEO GP HOMRQ VRFIDO GP HMRQ DQG  JRYHUDGFH
QP HOVIRQ Z HUH IRXQG \R HQKDQFH WH SURIMDELONV R \WH EDQNV 2 YHUD@ EDQNV GHP RQMDUGY
UREXWV( 6* SHURWP DQFH [Q D@ WUHH DUHDV H KIEWAMG VXSHURU ILIQDQAIDO RXARRP HV - 7KLY
UHVHDUFK KLJKQIKW WH P SRUBQFH R IQMIWDWY ( 6* FROUGHDWRYY IOR \WH \MDWMIIE
IWDP HZRUW R ,QADQ EDQNV DV \WHVH SUDPWFHY QRARQD DD Q Z W J BEDOVXABICDELDW \WHQGY
EXWDOR HQKDQFH WHUILQDQRIDOYIDEL®NV DQG FRP SHWMYH SRVMRQIQ) LQWH P DUNAW

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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8\KD. LDQ7 0 ' UBDQIHAMO HWRID
&KUMAB QYHMW

,1752' 8&7,21

& DW FKDQIH FROAMAMY RQH R \WH P RAMMI QUEDQADQG SUMWIQ) \WUHDIW FRQURQIY \WH
JEEDOFRP P XQW \RGD\  7KH 1HERW IRU* UHQQ) WH ) IQDQFIDO6\MMP  1*) 6

HP DWV \WDWI @EDO* ' 3 FRX@ GHFUDVH B\ =) DQG B\ B GXH \R \KH
IP SDFW Rl F@P DM FKDQIH + RZ HYHU SURDPYH FTP D\M DPURQV FRX@ SRMQID® UHGXFH \IMHVH
HAMPDMG* ' 3 ®BAMHVR B DG B 0 DFURHFRQRP IE 5 VNV 6 \MP P LQJ ILRP
& DW &KDQIH DQG 7WDQVMRQ 3 DWZ D\ V 7R P MJDWM \WH GDP DIH FDXVHG B\ FT@P DM
FKDQIHK  ZKIFK SOFHV D VWJQUFDQAMDIQ RQ HFRQRP IE VA VWMP V& VRFIEMIO FKDQIHV DUH
QHFHWDU ' DXP DV

7KH XUHQAGQHHG IRUFTP DW FKDQIH P M3 DWRQ KDV BIG \R \WH IQFUDVHG P SBP HQBMRQ R
F@P DM HOWG SRIFHV IQFOAQ) FDUERQ SUFIQ) HP MMRQV WDAQ) VFKHP HV DQG JUHHQ
IICDQFIDOUHIXOMRYY © KIB! \WWHVH P HDVXUHV DUH HWHQUDOIRU DFKIHYIQ) \WH FP DWW B HW
HWIEQAKHG GXUQ) \WH 3DWV $JUHHP HQW WH DOR IQARGXFH FROVIGHDE®! KADQVIMRQ
UMWY \R HFRQRP LHV 7 KHVH WDQVMIRQ UMYV UHVX®Q) [URP \WH VKUWR D BZ FDUERQ HFRQRP \
PD P SDAWIQDQFIDOMIBELDN \WURXIK YDURXY WDQUP MRQ FKDQUHY & @P DWW 5 HDWG 5 IWN

' UYHWY DQG 7 KHU7WDQVP MMRQ & KDQOHY

7 KH QMDWUH RQ XQGEHYABQAQI WH P DFURHFRQRP IF P SDFW R FTP D\M UMNV DQG \WHUIP SDFW
RQ IIQDQAIDOBELON IV JURZIQ) 6RP H VIXGHV H S®UH \WH IP SDPWRI FOP DW LMV RQ \WH
IICDQFIDOV VMP & DURD DQG IIQDQAIDOEELDN ' XG HADO 7KHH IV D JIRZ IQJ
QMDWUH WDWAXGHY WH P DFUR ILQDQRIDAP SDFW Rl F@P DM IMNY - YHUIMRG YDWNARQ HW
DO 5 X[ DQAD 7HRGRX HWDO ' [HWW HWDO * WSSD HADO . DKQ H\DO

/ HH HADO 7K VXG DIP V\R VA QMHVIVH \WH H M) QMDMUH RQ WDQUMRQ UMY
WHUP DFURHFRQRP |E P SDFW DQG WHUIP SDPARQ ILQDQFIDOWBELDY 7 KLY VA AMP DVE QMDA
UHYLLZ Z [@XUNHUSDYH \WWH Z D\ IRUHP SILEDAUHVHDUFK

/,7(5$785( 5(9,(:

6 HYHIDOVWYGEHY H DPICH KRZ F@P DW SRIFIHV [P SDFWP DFURHFRQRP IE YDUDEBN VXFK DV
HP S® P HQW RX\BXW DQG RYHIDOHFRQRP [E JURZW IRFXMQ) RQ FDUERQ B[ DMRQ DQG FT@P DM
UHIXOMRQY 6KDSWR DQG 1 XIXHU QRW WDWZ KIGBI FDUERQ \B{ DMRQ HQFRXUIDIHV WH
DGRSWRQ R JUHHQ HQHU\  IMDOR UHVXOV 1Q KIJKHUHQHU\ SUFHV ZKIEK FDQ WHGXFH IRWP DO
HP S® P HQADQG HFRQRP [E RXAVEXW7 KH DGYHWH HIHRW P D\ EH D@BVIDWG Ll HQHU\  SURGXFHLY/
HP EWDFH J UHQ \MFKQRBJ LHV + RZ HYHU WH UMQJ FRW FDQ BDG \R LQFUHDVHG VHD HP SB P HOW
IXUMHU GHSURWIQ) RABXWDQG RYHID@Z HIDWH ' XQ HWDO WHW WDWFDUERQ \B[ DURQ
&7 DQG JUHHQ VXSSRUMY IDARY * 6) P XWEH FDIHX® GHMIQHG R SUHYHQMIQDQRDO
LOADELON 5 HAMUMEXWRQ SRIFLHV FDQ KHS DIYIDWM \WH DGYHWH [P SDFW RQ KRXVHKRG EXGI HW
DQG EDQN WBELDW 7 KHVH VWYGEHV IQEFDW \WDWZ KIB! FDUERQ SRIFLHV DUH YIMBOI RUVX\ARICDELDNV
WH FDQ DOR FDXVH XQOMQGHG HFRQRP IE GMRURQY  SDUEXOU® 1Q HP HUIQ) HFRQRP IHV
KL K@ KW WH QHHG IRUFRP SBP HQBU SRIFLHV \R DYRIG QHI DWH VSI@RYHLY

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH



7KH HIHFWR F@® DM UMV RQ IICDQFIDOWIEIMW YDUHY EDVHG RQ WH GIYHOR  WDQUMRQ
SUHSDUHGHW DQG BHIXOWRY 1P HZRUW 6 HYHWDO VWHAHY DWHW WH  IIlDQFIDO VHRRUNV
H SRVXUH \R WDQUURQ UM\ & DURD ILOGV WDWKLI K HP DMRQ VFHQDURY FRX@ HVFDOWM
ILICDQFIDOBWHVY GXH \R SK\ VIEDOFTP DM UMV Z KIB! D VP RRK WDQUIMRQ \R GHW HUR HP BMMRQY
FDQ KHS P M DWW ILCDQFIDAQARELDN 7HRGRX HADO HP SKDVIVH \WDW UHQFK EDQNV P X\WW
IQFRSRIDM F@P DM UMV 1QR \WHU JRYHUDQFH DQG WIDWUIE SOQQQJ \R P DQDIH WHU
H SRVXUH \R KLIK FDUERQ DWHW / HH HWDO IGHQM DQ LGFUHDVH 1Q GH DX®SUREDELMAV 1Q
HQHU\ IQMOYH VHRRY XQGHU WH ) IMWRU  F@P DM VFHQDUR SUHGFWQY) D WH R
SHUFHQII H SRIOW 1Q QRQ SHURP IQ) ®DQV 13/ V 1Q) LHQFK EDQWV B\ &@ DM SRTFLHV
W QUFDQW® LQGHQFH P DFURHFRGRP IF JURZ WM. QHFHWIMMG] B HWMG LOMYHQIRQY \R HQUXUH D
VP RRIK DQG HTXMIEGH WDQVMRQ

& DM WDQUMRQ SRIFIHV UHVKDSH IIQDQAIDOBELW DQG DIHPWEQJ) WP P DFURHFRQRP IF
WHQGV IGFOGQ) JURZ W WDMPRUHY DQG VHRRIDOWDQVIRIP DIRQY . DKQ HADO DCDOWH
WH BQ) \MPP HFRQRP IE HIHFW Rl F@P DM FKDQIH GHP RQADMQ) WDVW/XMBIGHG GHYIDURQY 1Q
WP SHIDWUH QHI DIWHO P SDPW GREDOHFRQRP [E JURZ WM 7KLY WHG.  XQGHUIRHY \WH (P SRUBGFH
R DP EMRXV P MIDIRQ SRIFIHV \R @ IWHFRQRP IE GDP DIH  YHUNRG LOARGXFHV D
& DM 3R 5N &35 1QGH DQG IIQGV \WDWAMEWMU FTP DM SRIFHV BDG R UHGXFHG &2 ;
HP MMRQV EXWP D DOR UHVXONO GHFECHV 1Q * ' 3 + RZ HYHU LOYHWR HOW 1O BZ HP BMMRQ ILLP V
FDQ SWRYIGH D EXIIHU DIDOQMAHVH WY 7KHVH WXGEHY HP SKDUVH \WDWP RUH  YLTRURXV
P 1M DMRQ H IRV DUH FUXFIDOWR EDOQRIQ) HFRQRP IF UHVIOHQFH Z W VXBIQDELOW DQG P DUNHW
VKRX@ DAYVWQYHME HQANADW LHV R KHGI H DI DIQAMDQVMRQ VKRENY

( IHAYH FQP DW DGDSWIAMRQ DQG P M DURQ VWA IHV UHTXILH IMFDOSOQRQ) DQG BQIMUP
SRIA WP HZRUW . LU HY KL K@ KW \KDWFTP DWW DCDSVIMRQ 1Q" - NERXWZ L@QHFHWARAM
VW QUEDQNSXETE LQHWR HQN DV DI \R DFWQRZ  FRX@ LQFXU VHYHWH HFRCRP IE. FRWV
QFRISRIDWY) F@P DW H SHQAWMUHV IQR IIVFDOSOQQQ) IV HWHQIWDOIRU EXI@IQ) UHMAHQRH
7HRGRX HWDO VXJ I HWKDWKLI KHU FDUERQ SUFIQ] DQG UHYHQXH QHXWDOVFKHP HV FDQ
IP SURYH HFRQRP IE HIIEIHQR.  DQG UHGXFH WDQUMRQ FRW 7 KHVH VWYGEHV HP SKDVIVH \WDWHDUD

IOHR HOW 1Q DEDS\BMRQ DQG SRIP. SOQQQ) FDQ P MIDM @Q) WP HFRQRP IE UM\ Z KL
EROWUQ) 1LQDQFIDOHVIOHGRH

5(6($5&+ * $3

' HVSIW WH JURZIQ) QMIDMH RQ FTIP DW UMV DQG IIQDQRIDOMIELDN WHH IV D @ WG
XQGHYARQEAQ) R KRZ FOP D\M WDQUIMRQ UWN SURSDI DMV \MURXJ K P DFURHFRCRP L YDUDE®N 1R
VWIQEDWEVHG 1P HZRIN FRORIEDMY WHVH WDQUP MRQ P HEKDQWP V \R DWHW  \WHU
DJJ UHIDWM [P SDPWRQ LQDQFIDOABELDN $V WH QMDWUH RQ FTP DWW WDQVIMRQ UMNV DQG ILCDQFIDO
VADELQW 1V JURZ 1QJ | DU WHUH LV D QHHG VR XQGHUARIQG \WH H MY UHVHDUFK. RQ KLY VXEMIFW
7KHW QNHVY R \H H M) QMDWUH Z LOSURYIGH D VWIRQ) [RXQGDMIRQ | RUIXMUH UHVHDUFK

352% (0 67$7(0(17

7KH WDQUMRQ \R D &Z FDUERQ HFRQRP\  SRVHV ERW RSSRUMQUY DQG UMNY IRUKWH HFRGQRP \

© KB VVBIQDE®! 1IQDQFH IQUDWIWYHY DUH JDIQQ) WDRIRQ \WH SRMQUDOIRU ILQDQFIDOIQABELDY
GH W WXEEHQ WHIXOWY FKDQIHV \WFKCRRJIEDO GMXSWRYY DQG WKUW 1Q FRQUXP HU
SUHHUHQFHV WP DIQV D SUMWMIQI FRGFHLD : WRXAD VWKPMUHG XQGHUIABQAQ) R KRZ \WHVH
UVNV SURSDI DWM WIURXJ K P DFURHFRGRP LE FKDQQHY SRR P DNHWY DQG ILQDQRIDAQAMMRQY P D\

VAKI J ®1 R [P SGP HQAHI THARYH UWN P 1M DMRQ VDI IHV 7KLY WXG. VHHNY \R DGGAHW KLY JDS
B A VWP DWFD@® UHYILZ IQ) H MY UHVHDUFK DQG GHYHBSIQ) D FRQFHSWDOIWDP HZ RN WDW

P DSV WH WDQWP MRQR FTP DM WDQUMRQ UM\ \R ILQDQFIDOABIELDN
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v 7R VA VWP DWD@ UHYLHZ \KH QMIDMUH RQ FCP D WDQVIMRQ UMN DQG ILCDQFLDOADELDW
XVIQ) WH 35,60 $ P HIWMRGRRI\

V7R IGHQM DQGDQDOVH NH P DFURHFRQRP LE WDQVP MMRQ FKDQUHY \WURXI K Z KIEK
F@P DM WDQUMRQ UMNV P SDRWIQDQFIDOATELDA

v 7R GHYHBS D FRQFHSWDA UDP HZ RUN LOMI DM YDURXY P DFURHFRQRP IF SDWZ D\ VR
F@P DWW \ADQVIMRQ LMV

352326(' 0(7+2' 2/2*<

7K VWHG VKDOXWIVH \WH 35,60 $ 3 UHIHUHG 5 HSRUMY WP V IRUG\ \AMP DWF 5 HYLHZ V DQG
0 HI $ CDOVHV P HWRGRBJ\ R FRQGXPD WRIRXIK UHYIHZ R DFDGHP IE QMIDWUH 3 DIH HADO

$ A VWP DWF VHDUFK VKDO@EH FRQGXPWG 1Q SURP ICHOAMGDWEDVHY IQFOGEQ) 6 FRSXV
: HE R 6FIHQFH DQG * RRI®!I 6 FKRDU HP SB\ IQ) SUHGHWMUP IOHG N Z RBV DWRFIDWG Z W

F@® DM WDQUMRQ UWN P DFURHFRGRP IE WDQWP MMRQ SDWZD\V DQG IIQDQAIDOMIELOW 7 KH
VHOFRQ FUMUD Z I@HQFRP SDW SHHUUHYIHZ HG DUFGN DQG SHUMHQAMUHSRUV IRP J@EDO

IICDQFIDOIQAMAMRYY $ WHP DWE DCQDOMY P HIMRG Z I@EH DSSTHG W H WDPWDQG 1QMI DM
LOATKW IURP \KH FKRVHQ WAV

(;3(&7(" 287&20(

7K UAVHDUFK VHH\WV \R HQKDQFH WH GD®JIXH 1Q DFDGHPID DQG SR\ WHIDWEQ) WH
UHDMRQUKLS EHE HHQ FTP D UMN DQG ILQDQRIDOBELDN , WHVIBEQ/KHV D A \AMP DMF FRQFHS\WMDO
IWDP HZRIN \KDW FROCHFW FTP DM WDQVMRQ UMWV \R  IICDGQAIDO WBELONV WIURXIK  YDURXV
P DFIRHFRQRP [E FKDQUHY 7KH WXG DIPV R SWRYIGH \WHRUAWDOIQWIKW QR KRZ FT@P DM
SRIAHV IQMDPWZ W \WH IIQDQFIDOM WMP  WHUHE\  RITHUQ) JXIGDQRH \R SRTR\ P DNHWY DQG
ILCDQFLDOUHI XOWRY RQ SURDPRYH \AUDWMI LHV VR DEGUHW ILQDQRIDOATELDN YXQHUDELDN \KDWP D\

DUVH GXUQI \WH WDQUMRQ \R D &Z FDUERQ HFRQRP\ $ GCAMRQD®  IWIGHQMHY SRMQIDCDYHQXHV
IRU IXMUH UAVHDUFK  VXFK DV HP SIUFDO YDIEDWRQ DQG IWDP HZRUW IRU DAHWIQ]  SRIR

HIHPMYHQHW R EROAWMUILCDQRIDOHVIAHQRH IQ WH IDFH Rl FQP DWW UHOMWAG FKDEBIQI HV

S()(5(1&(6

YDWNARQ 6 ' DHPRV < 0 RDWMRR |, & DM UV DQG IICDQFIDOBELDN
-RXUDR ) ICDQFIDCB\DEIDV ~ KWBV GRLRU MW/
YHUNRG % 7KH P DFWR IIQDQAIDOHIHAW R &@ DW 3RIA 50N HIGHQRH IURP

6 Z \WHUWIDQG 6ZIW  -RXUDO R (FRRPIEV DG 6\DWAEV
KWBV GRLRU v

&DURD - &P DWW 5 MV 1Q WH ) IQDQFIDOB\WMP ~ $Q 2 YHIIHZ R &KDQQHY' ,P SDFW
DQG + HWURJHQHW 9RO MXH

& @ D\M UHDWG UVN GUYHLY DQG WHUMDQVP MMRQ FKDQOHY ZZZ EVRJ
"IHW 6 %WRZHQ $ ' [RQ & * IDZHD3 &@ DM YDOH DWIMN R J&EDAIQDQFIDO

DWHWV 1 DMUH & @ DM & KDQIH g KWV GRRU QFTP DM

'XQJ 1 1DTL$ O RIDWMRR , & DM VHQIP HONV WDQUMRQ UMN DQG ILQDQRIDO
WIEY 1Q D WRFNIGZ FROMMQN PRGHO -RXUDO R ) IQDGADO 6\DELOW
KWBV \WMUQFRP DEVMDFW
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*USSD 3 6FKPMRDQD -  6XQNHP ) ' HFHP EHU & @ DM &KDQIH DQG ) ICDQFIDO

5 IWN ) LODQFH DQG ' HYHESP HOW q
KWBV ZZZ IP|RU 3 XEGDWRQY |DQGG MXHV F@P DM FKDQIH FHQADEDQ\V DQG
ILCDQFLDOUMWN JUSSD

.DKQO ( ORKDEGHV . 1J 5 1 & 3HVDIDQ O + 5DWLO <DQ - &
/RQ) 7THP O DFIRHFRQRPIF (IIHFW R &@ DW &KDQIH $ &WRW &RXQM $QDOWYV
: 3

CWHHY $ 0 DFWR ) MFDQP STEDMRQV R & @ DWM &KDQIH 7KH &DVHRI ' NERXW
/HH 5 S5ROVSRPDIRWD + 5XDQAD 7THRGRX ,  =KDQ ; & DWW 7WDQVMRQ
5 VN DQG ) LQDQFIDGB \WELOW 1Q) UDQFH - 3

0 DFURHFRQRP IE 5 IM\V 6 WP P LQJ IULRP & @ DM & KDQJH DQG 7UDQVMRQ 3DWZ D\ V
1*)6 1 HERWN IRU* UHQQ] WH ) IQDQFIDOB\ VWMP ) LWAMFRP SUHKHQWYH UHSRUAS FDO
|RUDFVRQ & @ DWW FKDQIH DV D VRXUFH Rl [IQDQFIDOIMN

3DJHO - OF HJQWH - ( Y%RAXW3 0 %RWRQ , +RIPDQQ 7 & OXORZ &
6KDPVHHU/ 7HMDII - 0 $NO( $ 9%HQDQ 6 ( &KRX 5 * OQM@I - * UP\KDZ -
0 +UGEMUMWRQ $ /DX O O /L7 /RGHU( : ODR: IORQ ( OF RDG 6 {

0 RKHU' 7KH35,60 $ AP HQWS$ Q XSCDWMG J XIGHTRH IRUUHSRUIDY A VAMP DWF
UHYHZV ,Q7KH%0 - 9RO %0 - 3XEQKIQ) * URXS KWBV GRLRU EP MD
5X[DQAD7HRGRX , /L;: /HH5 S5ROVSRPDIRWD + 9HORQ 1 ' HHS' IYHRQ

WH & @ DWM 7WDQVMRQ IRU) IDQFH 0 DFIRHFRQRP [E ,P STFDURQY ) IVFDOBRTIFIHV  DQG ) LQDQRIDO
5 VNV

6KDSILR $ ) 1XIXHU 9 &@ DM 3RIFHV / DERUO DUNHW DQG 0 DFURHFRQRP IF
2XWRPHVIQ( PHUIQJ ( FRORPIHY ZZZ EIVRU
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9 DVKQDYL3 X\WKSDG
' USUKQ. XPDU
$ WO/KDUL9 DD, HH, QADQ, QMMMR , QRUP DARQ7HKQR®I\ DQG0 DDIHP HW
* 7 DIRU

$ EVAWDFW

( FR @EHY DQG FHUMEDWRQY DUH GHMIQHG W IGHOM  HOYILRGP HQB@® VXMBICDE®! SUDFWFHV
Z WKIQ WH \RXWWP 1O ,Q ,QAD  FHUMEDMRQY VXFK DV WH ,QADQ * UHHQ YXI@IQ) & RXQFIO
* o8 6XVBIQDE®! 7RXUWP &WMUD IRU,QAD 67&, DQG WH * UHHQ + RMY & HUMEDMRQ E\

) +5$, DBQIMVCH IOMIDWRQDO OEHY OH /( (' * UHQ * ®EH DQG ( DUM &KHFN DU

IQFUHDVIQI® DGRSWG B\ KRWMY DQG WDYHOVHWYIEHV : KIB! WHVH FHUMEDMRQY DIP \R SURP RM

VMBIQDE®H RXUWWP  \MHU H IHAYHQHW 1O LQGHQFIQ) FRQUXP HU EHKDYIRU UHP DIQV XQFHUBIQ

7KV VAXG. LOYHN DWWV \WH H WIQAIR Z KIFK HFR @EH® DI THPARDYHBUWKVERRNQ) GHRIMIRQY

DQG EWDQG & DIV Z WIQ WH , QADQRXWP VHRRU ( P SB IQJ D P I HG P HKRGV [UDP HZ RUN WWDW
LOMI DMV VXUH V DQG IQMYHZY WL UAVHDUFK H SBUHV FRQUXP HU SHUFHSWIRQY UHI DLEQ]

HFR FHUMEDWRQY DQG H DP IQHV \WH [P SDPVWRI QL WMBCSOMRP V RQ WHUFWHEEIOW 7 KH I1QAQIV
DP \R FROMEXM W WH GVFRXUH RQ VXWHICDE®I \WWXUWP PDUHWY DQG RIHU
UHFRP P HQCDWRQY IRU HQKDQFIQ) FHUMEDWRQ WEQEADWEY \R PLMMDM JUHZ DWKIQ) DQG
MHQI WHQ FRQVXP HUMIKWW

. HZRWV (FROEHIY ( FRFHUMEDUWRQ 6XBICDE®! WRXUWWP & RQVXP HU EHKDYIRU * UHHQ
P DU 7RXUMP LQGXW

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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3XWBRVH 7KLV SDSHUH SRV WH URBI Rl ( P RIRQDO,QM@HGFH (|, 1Q IRMMUIQI HP S® HH
HQI DI HP HQAZ IWLQ ,QADQ RUDQ] DIRQYY $V Z RINSOFHY HYROH Z MW WDSIG QI M) DMRQ DQG
JEEDD DWRQ  HP RIRQDO IQM@HQFH KDV HPHUHG DV D N GIYHU R WE  VDWIDRURQ
SIRGXKAYW DQG GDGHUKIS HIHANWHQHW  7KH SDSHU KUKOIKW KRZ (, HQKDQFHV
FRP P XQFDURQ LOMSHYRQDOUHDMROVKISY \WIHW P DQDIHP HOWDQG GDGHYKLS  FROUEX\I]
\R D P RUH HQIDJHG DQG P RIYDWMG ZRINRUFH 98 LOMI DI ( , GLYHQ HQJI DI HP HOAVMDW LHV
RU DQJ] DMRQV FDQ DFKIHYH BQ) WP VXFFHW HP S& HH Z HOEHQJ DQG Z RINSOFH KDUP RQ.

' HLJQO HMRGR®J\ $SSWIRDFK 7KV VWXG DGRSW D FRQFHSWDO DQG  QRQ HP SWUFDO
DSSIRDFK  GDZIQ) IQAJKW ILRP H MY QMDWUH RQ HP RIRQDO IQMMHQFH  HP S® HH
HQJ DI HP HQWDQG Z RUNSOFH EHKDYIRU 7 KH SDSHUIQMI UDWV \WHRUHWFDOILDP HZ RUW SURSRVHG
B\ ' DQHO RBP DQ DQG6DRYH 0 DHU Z KI®! FROM WDQ LQJ WHUUHBNDQFH R
WH ,QADQ FRSRIDWM HQYLRGP HONV $ CAMRCD®  UHFHQWWWYGEHY DQG IQGXWI UHSRUN  DUH
UHYIHZ HG \R XQGHUABIQG KRZ ( , EDVHG VDM IHV LQI HQFH HP SB HH HQIDIHP HOW 7 KH WXG

DOR H DP IQHV FDVH WXGHV R ,QADQ RUDQL} DIRQY WDWKDYH VXFFHWIX® [P SGP HOMG (

GUYHQ HP SB HH HQI DI HP HQABURI P V

) IQEQIV  7KH DQDOVY VXJJHW \WDW( , VI QUEDQ® FROUEXWMV \R HP SE HH HQIDIHP HQW
WURXI K \WH IRTRZ IQJ NH\ DVSHRW

( QKDQFHG , QMUBHWRQDOE RP P XQIFDWRQ DQG 7HDP Z RWN
(PS®HHV ZIW KUK (, GHP ROMDW VRQIHU FRMERIDIRQ W@ HDE@Y) WHP \R EXG
SRVMYH Z RINSOFH UHDMRQUKISV ( IIHAYH FRP P XQEDWRQ WHGXFHV Z RISOFH FRQMW DQG
IRAMY DQ IQFOMYH ZRWN FXGMUH SDUNFXOWD 1Q WH KIHDUFKIEDO WAKFMUHY Rl ,QEDQ
EXMGHWHY %P EHUJ HUHWDO 6HDY +R® YDO

,P SUIRYHG 6 WHVWW 0 DQDJ HP HQWDQG ( P RARQDCS HVIAHQFH
+UK (, HTXISV HPSBAHAV ZIW EHWWU FRSIQI PHFKDQWPV IRU ZRUSOFH WHW ,Q

KUKSUHWXH VHRRY VXFK DV EDQNQ) ,7 DQG FXWRP HU VHYIFH HP RIRQD®  LOM@I HQN
HP SB HHV H KIEMI BHDWU UMOHQFH  UBHGXAIQ) EXUORXWDQG DEVHOMHVP 6 HQ' DQUNL HWDO

6 WRQI HU/ HDGHWKLS ( 11HPWYHQHW
| HDGHWY ZIW KUK (, H KEWHP SDW\ DRWYH QAMQQ) DQG P RIYDMRQDOWN® FUHDWY D
SAWFKRBRIIFD® VDIH HMRQPPHON IRU HPSRHHV 7UOMEX@Q) DQG  WDQUSDUHQW
FRP P XQFDWRQ IRP  (, GIYHQ GDGHY UHVXWIQ IQFUDVHG HP SB\ HH HQIDIHP HOW DQG
QVFUMRQDY HIRWGHDY — +R® YDO

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH



,QFUHDVHG : RINS@FH 0 RAWYDWRQ DQG &RP P VR HOW
( P S® HHV Z KR IHHOHP RIRQD@® VXSSRUMG E\ \WHUP DQDIHWY DQG FR®DJI XHV DUH P RUIH QNHO
R GHP ROMDM KUKHU GYHY R P RIYDUWRQ HQIDIHP HQNV DQG SIRGXPMW (, KHBV 1Q
UHFRIQ] LQJ DQG DAAHWQI HP S HH FRFHUQV EHIRUH \WH HVFDDW GDAQ) R D KHDAKIHU

Z RUN HQVILRGP HQW* XQDVHNDUD HWDO

2 UDQ] DWRQY WDWIQMHWIQ (, WDIQQ) DQG GDCHIKIS GHYHERSP HQWSWRIWDP V' H SHUHQFH
KLKHUBNHY R HP S® HH UHMQIRQ SURGXAIYW DQG Z RUINSOFH KDUP RQ. 7 KH IIQAQIV VXI JHW

\WDW(, VHYHV DV D ®Q) WP VWDWJ\ IRU P SIRYIQ) HP S® HH HQIDIHP HOWIQ ,QaDQ
EXVIGHWHV

3WDFWEDO ,P SCEDWRQV ) RU ,QEADQ EXVMIQHAWHY DIP IQ) IRU VXVBIQDE®! JURZWW (, GUYHQ
HQI DI HP HQAVMDWI LHV RITHU YDODE®! VROMRQY R Z RUINRUFH FKD@IQIHV VXFK DV KLJK DWIMRQ
ZRISOFH WHW DQG GHFIQ) RE VDWIDRIRQ 2 WDQ] DMRQY FDQ [P SBP HOMBUHMG (
WDIQQ] SURIWDP V' IHHGEDFN GUYHQ GDGHWKLS FRDFKIQ)  DQG AHW P DQDI HP HOAIQUDWHY \R
IP SURYH RYHID@HP S HH HQJ DIHP HQW6 RP H SUDFWFDCP HDVXUHV LQFOXGH

D : RUINVKRSV DQG 7WDIQIQI 3WRIWDPV g 2 [IHIKQ (, WDIQQI IRFXVHG RQ VHIDZ DUHQHW
HP RIRQDOMHI XOMRQ DQG HP SDW  GHYHBSP HQW

E 0 HQRWKLS DQG &RDFKLQJ q ( WIEQAKIQ) P HORUAKLS SUR]WDP V Z KHUH GDGHY J XIGH

HP S® HHV RQ( , SUQFISBV

F ' HIUHH ) HHGEDFN DQG 5 H BFWRQ g ( QFRXWDIIQ) HP S HHV VR VHHN FROAMKFYH
|HHGEDFN DQG VHO UH GPWRQ WHLU( , W@

G 5HFRIQMRQ DQG 5 HZ DUGV 6\ VWP V ¢ ,P SBP HQIQY HP S HH UHFRJ QURQ SURI UDP V
\KDWDSSUHFLDW HP RIRQDX LOM@ HOAEHKDYIRY/ 1Q BDGHW/KLS DQG WDP Z RN

08 IQMIDWY WHVH VADMIIHV ,QADQ RUDQ] DMRQV FDQ FXGYDW DQ HP RIRQD® [QMM HQW
Z RINRUFH WDWA/ HQIDIHG P RWDWMG  DQG DO QHG Z WY EXVIQHW J RDYY

2 WILQD@N 9DOH 7KLY SDSHUSURYIGHV D IUHVK SHY/SHRMH RQ WH IOMYHAIRQ R ( P RURQDO
, QM@ HQFH DQG HP S® HH HQIDIHP HQMQ WH ,QADQ FRUSRIDW FRQM W: KI®BI (, KDV EHHQ
ZIGHD WYAHG [Q GDGHIKIS GHYHBSP HQV IW URBI 1Q IRAMIQI HP SB HH HQIDIHP HQW

HVSHAD® 1Q ,QADV G QDP IE EXVIGHW HQYLLRQP HQW UHP DIQV XQGHUH SBRUHG 98 A QKM QD

HWIEQAKHG \WHRUHV Z W FRQMP SRIDY Z RISOFH WHQGY WY WYG. RITHY YDODE®! QLI KW
IRU +5 SIDAMRQHY PDQDIHY DQG BXMQHW GDGHY VHHNQ) R HQKDQFH HP S® HH
HQJI DI HP HQAMURXIK (, GUYHQ \MIDWI LHV

$V ,QAD FROMXHV W HFRQRP IE JURZW \WDWRRY  RUDQ] DUWRQY \WDWSURIMYH HP RIRQDO
IOM@HFH ZIOEH EHWU SRYMRQHG W IRWMMU D UM@HON HQIDUHG DQG KUK SHURWP 1QJ

ZRINRFH 7KH 11Q3QIV FROMEXW \R WH EURDGHU GVFRXWH RQ VXWBIQDE®! P DQDIHP HQW
WDV IHV DQG Z RINSOFH Z HOEHQJ 1Q, QD V XMW

. R ZRWGV

( P RURCDO, QM@ HFH ( P SB\ HH ( QIDIHP HQW: RUNSOFH 3HURWP DQFH / HDGHUKIS 6 WHW
0 DQDIHP HQW

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH



5 HHHQFHV

YOPEHJHU ( *HQAL - .HHP 1 S5HXYHQ/DAQU $ 'RBY 1 6WIR , 5RH $

$ SIBWXG R DQ HP RURQDOIQM@ HOFH WDIQQ)  LOMYHQIRQ IRUD SDHADWE \WDP
$UKIYHV R ' IMHDVH IQ & KIOKRRG

WDGEHW 7  * UDYHV - ( PRIRIDOQMMHQFH  7DBIQEP DUV
* ROP DQ ' ( P RIRCDQQM@HGFH : K\ W& DQO DWHUO RUH 7KDQ,4 %DQIP %RRN\V
*XODVH\DD $ 7XWHU. ) XQ & < 6WXIK & P SDAMR BFMUHY HP RIRQDO

LOMT HQFH RQ WXGHQW BIDURIQ) DQG HQJDIHP HQWQ UHP RiM BDUQIQ) VSDFHY $ FLRW FXEGMUDO
VMG $XWWDOMDQ - RXUDCR! ( GXFDMRQDOTHFKQREI\

6DBYH 3  ODHU- ( P RIRQDO, QM@ HQFH P DIICDWRY &RIQURQ DQG
3HYRQDDWV
6HDW * - +RPYDD& O 7KH MRIOMQOHFH R VXSHYIVRU DQG VXERECDW

HP RIRQDOIQM@ HQFH RQ ®DGHWP HP EHUH FKDQIH - RXUDOR 9%9XVMGHW DQG 3V FKRBJ\

6HODQNL' ODUNRYLC 9  7DA $ FLRW VHRIRQDOWYG. FRP SDUQI HP RURQDO
IOM@HFH DQG SHFHYHG WHW DP RQIMW FRP P XQW SKDWP DFMW GHIYHUQ) DQG QRW
GHIYHUQ) D QHZ VHUYIEH , QMDMRQDO RXUDCR! & GQIFDCB KDUP DR\

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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3XWBRVH g $V \WH DZDUWHCGHW IRU VXWBICDEIOV IV JURZIQ) WH QHHG IRU VKLW\RZ DBV
VYMBIQDE®! HFRQRP\ IV JDIQQJ P RUH SRSXOUW 7R DFKIHYH \MIV IMKDV EHFRP H IQFUHDMQI ®

IP SRUBQMR [RFXV RQ J UHHQ SURWIFW DQG LOFUHDVH \WH IXQAQ) IRULQYHWWR HQN Z KIEK EHQHIIW
\WH HOQYILRQP HQAKURXI K YDURXV 1IlDQAIDOQWKP HQW DQG SRIFIHV NCQRZ Q DV KJ UHHQ ILQDQFHY

7KH SXUSRVH Rl WLV WYG. LV \R FRP SUHKHQG \WH SUHVHQOWMEMM R J UHHQ ILlCDQFH DQG HYDODWM

W HIEFDR 1Q IRAMIQ) VWBICDEIN 7KH WYG VHH\V \R RIIHU YDODE®! QUKW IQR \KH

HYDODWRQ Rl J UHHQ IlCDQFH W 1QI GHQFH RQ VXVBACDE®! GHYHEBSP HOWDQG WH QHZ GRP DIQV
WDWHTXIWH P RUH VNG [Q\WH IIQDQFH FRUSXV

0 HMRGR®RI\ g 7KH JUHHQ IIQDQFH OMDWUH KDV HYROHG WDSIGD EXWUHP DIQV GYHWH  7KH
WYG UHYIHZV \WH H DY) QMDMUH RQ JUHHQ IICDQFH XVIQI EIECRP HWE DQDOMY DIP 1Q) R
IGHOM \WH [P SRUBQMNHP HV DQG FRQFHSW  7KH 3 UHHUHG 5 HSRUMY \WP V IRU 6\ AMP DU
5HYIHZV DQG 0 HB $QDOVHV 35,60$ P RGHOZ DV DSSTHG \R LOMWIDWM WH FRP SUHKHQUYH
W FRBPIRQ SIRFHW : H KDYH H DP IQHG 6FRSXV DQG : HE R 6 FIHQFH SXEGFDMRQY
SXEQKHG EHE HHQ DQG © H KDYH DIP HG \R DWHW DU¥®! SHURWP DQFH DQG GHYHBS
D VFHQME PDS XVIQ] WH 5 SDFNDJH 7KLV SDSHU DQDOVHV WH IQM@IFMDO AKPXUA

SXEQFDWRQ IUHTXHQR M H DQG VXEFDWIRUHV R WH H M) UHVHDUFK RQ J UHHQ ILQDCQRH

) IOGIQIV q 7KH CDW IQAFDW D VLI QUEDQMIVH 1Q SXEGEDWRQY [RP WH \ HDU R \KH
SUHVHQW VXJJHAY D CRMZRUM JURZ\W 1Q VFKROWY IQMHMOQ JUHHQ IlDQFH 7KH XG
IREXVHV RQ HP HULQ) \RSIEV VXFK DV JUHHQ IQQRYDURQ  VXMBIQDE®! IICDQFH  J UHHQ HFRQRP \
DQG HQYURQP HQBOHFRQRP IEV  ZKIFK RITHU IQMIXIQ) SRMELDMY IRU QRYHOMMAHY 1 RWE®
&KIQD DQG ,QAD P DNH VI QUIEDQW UHVHDUFK. FROMEXWRQY 6 SHEUIFD®  VHYHQ  SURP LOHQW
SXEQKIQ) MRXULDE DUH BDGHY 1Q \WH IIHG VXFK DV 6 XMBIQDELDN DQG 5 HVRXUFHV 3RTR : RG
FEXG 1Q EIEGRP HME DQDOMY VKRZ V VXMBIQDE®!I GHYHBSP HOADV \WWH \RSIE Z KIFK KDV EHHQ
P RAMBOHG DERXWZ W D IUHXHQR RI IRGZHG B\ IlQDQFH 7KH QH WP RAWABIBHG DERXW

\WUP V DUH J UHH ILQDQFH DQG J UHHQ HFRQRP \

P SOFDARQ 6 X\WBACDEIMW KDV EHFRP H DQ P SRUBQADVSHRAR! [RUBEXVIGHW JURZ\M * UHHQ
IICDQFH IV D YHY FRQMP SRUDY \RSIF DQG W LODIG SRTF\ P DNHW \R 1WDP H DQG GHYHRS SRIFIHV
Z KIEK VXSSRUN DQG SURP RMV J UHHQ IQUIDWYHY W L@SURYIGH DFDGHP LV IURP - RIMHUGVFLS@RHY
Z I\ D UHHUIHQFH SRIQAR HYDOOW WH GHYHBSP HOWR VRHQWIE SDSHY RQ D VSHFLLE MVXH RYHU
WP H Z W D VSHALLLE IRFXV RQ VXVBIQDE®! J URZ W 1Q WH IIHG Rl J UHHQ ILQDQRH

2 WILODOW 7KLY ZRW DIP V \R GR D FRP SUKHQUYH ELEGRP HE DQDOVY R J UHHQ IIDQAQY
RYHUD SHURG Rl P RUH \KDQ \MQ\ HDLY 1Q RUGHUMR SURYIGH IQUI KW LOR VXMBICDE®! J URZ \K

. H O RWGV * UHHQ IIQDQFH  EIEQRP HWIF DCDOMY 5 SDFNDIH 6 XVWBACDE®! JURZ W 6 XVMBACDE®!
GHYHBRSP HQW6 FIHQFH P DSSIQ]

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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' HFAMRQ P DNQJ |V DWWH FRUH R P DQDIHP HQWV: W HBIYDURQ 1Q P DQDIHUDOSRVIMRQY  \WH
UHVSROVEIMMV IQFUHDVH 1Q JHRP HWE SURSRIRQ Z KIFK 1Q \WLD GIDG R KL KHUDXWWRUMW VR \BINH
GHAMRQV 0 DQDIHUDOGHAMRQ PD VKRZ &QJ WY HIHFW \R \WH RUDQ] DWRQV DQG D@
WENHKRGHY ' HAMRQ P DNQJ SIRFHW IV RIWQ DIIHAWMG B\ FRIQWRQ HP RMRQ EIDVHV DQG
VRADODRARY Z KIEK VRP HWP HVY YHOKH IDWRQDOW R \WWH VFHQDURY  $ QFIHQWQADQ NQRZ BIGIH
VP KDV IXIGHG WH ZDh \KURXJ KRXWDQG KHSHG \WH NQRZ BIGIH VHHNHWY IIQG KLY Z D\ R WH
IXIGQ) WKWDZD\ IURP \WH GCDUINGHW Rl GGP P D $ QFIHQWZ IVGRP  KIGGHQ \WH UHDI IRXV \M W
IQ WH IRP R FRQHUWDMRQY DQG FRPPHQMBUY SWRYIGH D ZIGH IQMHQRY R VRUSWUHV
FROBIQQ) DQVZHY \R DO RWHYHY TXHWIRQ FROFHLYDE®I %KDJ YDW MB VAWBIUW Z M D GBP P D
R D ZDUWRU Y%KWKPD @HV WH @H R GGPPD 3UWKX HYROHV IIRP WWH GGP PD DG
UHHWBEQ/KHV GKDUP D RQ HDUK HQUDJHG B\ \WWH GGP P D R GQHDIH 6 KZ HWiWHWX HADEQVKHY \KH
IQAMMMRQ RI P DUIDIH . XWX DQG <DGX IDFHG GBGPPD R HQR IQ) WH \ RXW WH FRXQMV
HQGBW 0 DKDEKDUDWY \WH IMKDDV GRFEXP HQWLY IX@G®P P DV ZKIFK ZHH IDFHG B\ Z DUIRY
®DGHY DQG NQIV 7KHVH FRP P HQEBUHY HP ERG. \WH VKDWSIDP DQDV' P HDVXUHV R YD@G
NQRZGIGIH RU YDOIG HYIGHFH R NQRZGIGIH FDQ DFWDV IQABQFHY RU HYIGHQFH \R JDIQ
NQRZ ®IGJH DERXWH SHRWMG RXWRP HV ,Q \KIV DUF®! ZH GIDZ DQ DQD®J\ R N DVSHFW R
P DQDIJHUDOGHAMRQ P DNQJ @\H GXDOSWRFHW \WHRY EDDQFH R HP RMRQV DQG FRJQWYH
ELDVHV Z W \WH \WDFKIQI V VRXJ KWDQG DQVZ HUHG 1Q 0 DKDEKDUDW 7 KLV SDSHUGHOHV IQR VHYHQ
IQFIGHQWV IURP 0 DKDEKDUDW  Z KHUH GHFIMRQ P DNQJ Z DV IQOHQFHG B\ FRIQWH EIDVHV DQG
HP RIRQV DQG \WH RXWRP HV DUH QRAGHILQMYH EXWP XFK GHEDVWMG XSRQ B\ \WH UHDGHY RYHUWH
\HDY : H FRQFGGH B\ GIZIQ) P DQDIHP HQAGHFIMRQ P DNQJI BMVRQV IIRP \WH GVFXWIRQ
DQG SURYIGQ) D VRGMRQ | RUBDGHYKIS SDIDGR HV

. HZRWGV 0 DKDEKDUDW / HDGHUKLS GHAMRQ P DNQJ

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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QARGXFURQ

' LJMI@ DWRQ LY WDQVIRWP Q) \WH Z D SHRS®! DFFHW KHDGKFDUH DFUIRW WH JBEH 0 RW HWDO

' LJMIOKHDAN. VROMRQY WIURXI K H+ HDEK LQUDMYHV VXFK DV HBIFWRQE KHDGK UHFRGY
(+5V DQG$, qGUYHQ GADJCRAWFEV KDYH WH SRMQIDOR SURYIGH TXDOW KHDAKFDUH \R D YDWV
SRSXOMRQ [Q D FRWH IHRAYH DQG WP HO P DQQHU 96XNRZ VNLHWDO + RZ HYHU FKD@IQI HV
VXFK DV G MBOGEYIGH FDQ KDP SHUWH DGRSWRQ Rl H+ HDAK SUDPWFHY GXH \R &Z QLI MJODAMUDA
DQG OFN R P RIYDURQ [Q WH P DUIQD@ HG SRSXOMRYY 1HMU  %4DIQQ 7KLY WG
H S®UHV KRZ JDP LWIFDWRQ FDQ IQFUHDVH HQI DIHP HQWIQ H+ HDGK DSSTFDMRQY DP RQI GLJ MI@
P DUIGD@ HG JURXSV WURXIK \WH GBIV Rl \WH ( OERIVRQ / INHIKRRG O RGHO (/0 3HW
&DFIRSSR

7 KHRURMFDOYDFNI LRXQG

7KH WHG XVHV WH ( OERIDMRQ / INHIKRRG 0 RGHO (/0 GHYHBSHG B\ 3HWWV DQG &DFIRSSR
DV \WH \WHRUAMEDO [P HZRIN \R H S®RH KRZ JDP WFDWRQ 1Q H+ HDEN [QUDWHY
LQ HQFHV XVHUHQI DI HP HOADQG DERSMRQ R \WH VHUYIEHY  SDUNFXOWD 1Q QI MI@ P DU LQDA HG
SRSXOMRQV + DP DU HWDO GHIICH JDP LWEDWRQ DV D SIRFHW R HQKDQAIQ XVHU
H SHUHQFH \WURXIK [QMIWDWG) JDP H HBP HOW IOR QRQJDP H FROM W \R DFKIHYH FHUBIQ
EHKDYIRUIDORX\WRP HV * DP LLIEDMRQ KDV WXV JDIQHG SRSXOUW DP RQIVWUHVHDUFKHLY DV W
SRWQIDO RUHQKDGALQ) HQJ DI HP HQAIQ XVHY IV SURP IMQJ 6 XK HWDO 6 HYHUDOSUHYIRXV
VWXGEHY KDYH H SBUHG WH URBI Rl JDP LFDWRQ [Q HQKDQFIQ) P RIYDMRQ  HQIDJHP HQW DQG
EHKDYIRUFKDQJH DFURW YDURXV GRP DIQV VXFK DV KHDGK DQG Z HBHQJ - RKQVRQ HADO
H GDURQ) 1Q KLIKHUHGXFDMRQ 8 KUHWDO EWDQG HQJ DIHP HOWY4HI HUHWDO DQG
HGXFDIRQ =DIQXGAQ HWDO (/0 1V DQ DSSURSUDW [DP HZ RIN R H SGUH WH RX\RRP HV
R JDP LIFDMRQ HBP HQW 1Q H+ HDGK VHFHY VSHFLLFD® 1Q GLJMIE P DUICDA HG SRSXOMRQY
DV M SDIQV KRZ XVHLY SURFHW P DI HV DQG KRZ IWBDGY \R FKDQIHG EHKDYIRY $ FFREQ]
W \WH (/0 DWMYGH FKDQIH RFFXWY WWRXJK RQH R R SUIRFHWIQ) WRX\WMV  FHQADO RU
SHUSKHD® GHSHQAQ! RQ WH UHFISIHQ)V GIYHOR IQYROHP HOAZ MW \WWH P HWDJH DQG \WHU
QHIXRRG R HDERIDIRQ 6] F] HSDQUNL 3 UHYIRXV VAXGHV KDYH H DP IQHG \WH DSSTEDIRQ
R (/0 1WDP HZ RN RQ YDURXV DVSHRW R KHDGKMFDUH GRP DIQ
VXFK DV P +HDGK * XR HWDO - X HADO QJMUOKHDAN ) HL HADO DQG
H+ HDOY DGRSWRQ EHKDYIRU & KHQ HWDO / LHWADO +RZ HYHURQD D IHZ DQG UHFHQW
WXAHY KDYH IRFXVHG RQ WH P DULQDQ HG SRSXOMRQYY HP HUIQ) GXH R D GJMIO AYIGH
YRMUTXH] SEUEK 0 DWVLZIF] 0 RUHRYHU IXUNHU UVHDUFK IV QHHGHG \R
H DP IQH KRZ \WHVH SRSXOMRQV SURFHW JDP LIHG P HADIHV DQG KRZ WLV IQOHQFHY WHU
HQIDIHP HOAZ MY H+ HDAK VHUYIEHV 7KLY VWXYG DIP V \R EUGIH WLV JDS B\ SIRVIGQ) IOAIKW
IOR KRZ GJMI® P DUIQDAD HG SRSXOMRQY SURFHW JDP LLIHG P HADIHV [Q H+ HDGK SOMRWP V
04 XQGHUABQAQ) WHVH SIRFHWIQ) SDIWALDY H+ HDGK SOMRWP V FDQ VDA LED® IQFRUSRIDM
GHVLI Q HBP HQW \KDWP D) LP [} H XVHUHQJ DI HP HQADQG DFFHWIELDW
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&RQFHS\MDO) WDP HZ RWN

7KH JDP LIFDWRQ HBP HOQNV FDQ EH FDWIRU HG EDVHG RQ WHU DQJQP HQNVZ M \WH GXDO
SIRFHWIQJ LRX\MV Rl WH (/0 1P HZRIN 3HW  &DFIRSSR 0 HADJIQ) FRP SRQHQW
\WDWDSSHD® W \WH HIRUXOSURFHWIQ] WURXIK P RIYDMRQ RSSRUXQW DQG DEIOW FDQ EH
UHIHUKHG \R DV FRIQUYH [HDWUHY 2 Q WH RKHUKDQG P HWDJIQI FRP SRCHON WDVWHUYH \WH
SHUSKHWDOFXHY R WH UHFLSIHQN FDQ EH WP HG DV DHKHWE DQG JDP LHG UHZ DUV 7KH \BIR
P HWDILQ) FRP SRGHON \WURXJK \WH GXDOSURFHWIQ) IRX\M  GHWUP LOH \WH XVHU HQI DI HP HQW
SRMQIDCR! \WH P HMADIH $ DWW IE FRP EIQDWRQ Rl \WHVH HBP HQN B\ \WH H+ HDGK SOMRP V
FDQ ®DG W LQFUHDVHG HQI DIHP HQAIQ WH P DUIQDM HG SRSXOMRQYY RYHUFRP 1Q) WH EDUIHLY
GXH \R GJMIODGRSMRQ ) ICD® D IHHEEDFN GRS FDQ KHS \WH SOWRP V 1Q DEHWMQI DQ

DMXHV 1Q UHDOWNP H \WDWKDP SHY WH RYHIDOH IHAIYHQHW R \WWH P HADJIQ) 7 KH FRQFHS\MDO
IUDP HZ RUN KDV EHHQ GHSIFWG [Q) LIXUH

( [ SHAWMG & RQMEXWRQV

7KHWYG. KDV WL QUEDQNP STEDWRQY IRUWHRY DV Z HGDV SIDFWEH 7KH WG Z LOH \WQG (/0

\R H+ HDAX JDP LWIEDIRQ E\ GHP ROMDMY KRZ GLIHHQAMRXMY Rl LQRUP DIRQ SIRFHVWIQI DITHFW
XVHU HQI DI HP HOMQ \WH FROM WRI QL MIOKHDON GVSDUMA  =KDQJ HWDO 3 IDRWDO
IP STFDMRQY Z 1@ SURYIGH IOWIKW IRU H+ HDGK GHYHBSHY KHDGMFDUH SWDRAMRQHY DQG
SRIA P DNHY R GHMJQ P R LQFOMYH G MIOKHDAK LOMYHQIRQY WDWFDWU R ERW KLIK®

P RYDWG XVHWY DQG WRVH Z W @ WG G MIOND \WHUHE\ FRQMEXUD) \R \WH DFKIHYHP HOAR

VXVBICDE®! GHYHBSP HQMJRDO 6' *  ZKIFK DIPV \R [P SIRYH JRRG KHDGX DQG Z HEEHQJ

: \ @ HWDO
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&ROFOX\VIRQ

$V \WH QI MIOGYICH FROIDXHV \R SRVH FKD@IQI HV \R HTXMPE®! KHDAKMFDUH DFFHW J DP LLIEDWRQ
SUHVHON D SRWMQIDO EUGIH \R HQIDIHP HQWIRU XQGHWHUYYHG SRSXOMRQY % LQMI DU
FRJQWYH DQG DHWKHWE JDP LLIHG HBP HQWV H+ HDOK DSSTFDMRQV FDQ HQKDQFH G MIOIGFGMRQ
DQG KHDGK RX\WWRP HV DP RQ P DUILCDA HG FRP P XQWAV ) XWUH UAVHDUFK VKRX@ HP SILIED®
WMMKLY FRQFHSWMDOP RGHOWURXIK  SIBWMNAHY DWHWIQI HQIDIHP HQAP HREV 1Q GLYHUH

SRSXOWRQV

.HZRWGV * DPUFDWRQ H+HDAK ' LJMIO ' IYIGH ( @ERDWRQ / INHIKRRG 0 RGHO 8WHU
( QDUHP HQV

5 HHHOFHV

YHIHUS$S B6FKOJHU7 6SIRW' (  +HUPDQQ $ * DP LLIHG IQMDPURQY  Z KHIWHU
ZKHQ DQG KRZ JDP HV I DFQEMW VHDEWDQG FRQQHAMRQY - RXULDCR! WH $FDGHP\ Rl 0 DUNWGY
6 FIHQFH

WXNRZWL 0 )DUNDV 5 9HDQ 2 OROD/ +DKQ + . IHWMIDY ) 6FKPIW5RCGH 7

P SBP HQEMRQR! H+ HDGK DQG'$, LQMI UDWG GDJ CRAMEY Z WK P XGEVASEDY QW HG
CDW DUHZHUHDG IRP DQ IOMUIDWRQDOSHYSHAIYH'  ( XURSHDQ IDAR®J\

&KHQ 4 -1Q -  <DQ : P SDPWR RQEH SK\ VIFIDQ VHUYIEH TXDOWV RQ SDWHQM
DGRSWRQ EHKDYIRU DFIRW GULIHHOAMBIHY  $Q HDERIDWRQ ONHIKRRG SHW/SHRWH ' HAMRQ
6 XSSRUWG\ WP V/

JHL& =KRX + : X : -IDQJ/ ;X< <X + & RQUOXDFH LOMQNRQ DQG AJ MO
KHDAK UHVRXUFHV [URP  \WH SHY/SHRAWH RI HDERUDMRQ @\HIKRRG P RGHODQG ' $57 PR&O D

MKPMUDCHT XDUMRQ P RGHIR DQDOMY ) IRQMALY 1Q 3 XETE + HDAK

*XR : &KHQ 6 =KDQ ; -X ; : DQ ; ([ SBUQI SDWHOMN LOMIRQY IRU
FROMDXRXY XVDIH R P + HDGK VHYIEHV HDERIDWRQ Q\HIKRRG SHY/SHRAWH WG, -0 ,5 P + HDAK
DQG X+ HDGN H

+DPDUW - . RYIWR - 6DUD + -DQXDY ' RHV JDP UIFDWRQ ZRWN' D Q@MUDWWUWH

UVEZ R HP SWUFDOVXGHY RQ JDP WEFDMRQ ,Q W + DZ DIL QM CDWRQDOFRQHHOAH RQ
VW WMP VFIHQFHV SS (((

RQRQ ' "HMEQ 6 .XKQ . $ 6WHD $ 6WDRY 6 +IGV /

* DP LWFDWRQ IRU KHDGK DQG ZH@BHQ) $ WWWPDW UWHYHZ R WH QMDWUH | QMOHW
LOMYHQOIRQY ORW 5 - 6RO $ .RKO 6 H+ HDOM DQG P + HDGK
( XURSHDQ - RXUDCR! + RVSIMICB KDUP DR\

1 HWMU ( %WDIQQ ( H+ HDOM QMDR  H \WQAQ) \WH GLJMIOGYICH \R WH UHD® R
KHDOX LQRUP DMRQ - RXUDCR P HAFDQ QMUOHWIHVHDUFK H
3HW 5 ( &DFIRSSR - 7 3HW 5 (  &DFRSSR - 7 0 HWRGR®J IEDADRRY 1Q \WH

(/0 &RP P XQFDWRQ DQG SHYXDVRQ & HQADODQG SHUSKHDOURXWMY IR DWAXGH FKDQIH
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6] FJHSDOMNL & O * HQHUDO DQG  VSHFIDO LOMUHVWP DID] IQH DGYHUMIQ) DQG \WH
HDERDWRQ @HIXRRG P RGHOD FRP SDUDWH FRQMOADQDOMY DQG IQHWM DMRQ Rl \WH HIIHFW R
QLIHHQMDORX\M SUIRFHWQ) H HIXRQ VDM LV 6 VM 8 QYHWW Rl 1 HZ <RUN DV#4XIIDR

6XK $ : DIQHU&  /IX / ( KDQFIQ) XVHU HQJDIHP HOMAKURXI K JDP LLEEDVRQ
-RXUDCR &RP SX\MU,QRUP DIRQ 6\ \WMP V/

8K 0 OXN\RYE * “HUE ( 7KH P RGHOIRU IQARGXPMRQ R JDP LEDIRQ 1OR
HEDUQQ) 1Q KLI KHUHGXFDMRQ 3 URFHAD 6 RFLDADQG Y4HKDYIRUDGS FIHQFHV

S X Y XR =KX + ([ SBUQ) \WH KXP DQ IDRRY IRUP IQAXQHW 1Q P + HDWK
VHUYEH XVDIH $Q ( DERIMRQ/ INHIKRRG 0 RGHO, QIRUP DWRQ' HYHESP HON

=DIQXGAQ = &KX 6 . : GB6KXKDWO  3HHD & - 7KH P SDPARI JDP LLIFDWRQ

RQ GDUQQ) DQG IQAMKAIRQ $ A WMP DWE UHYIHZ R HP SWUFDOHYIGHQRH (| GXFDMRQDOUHVHDUFK
UHYILZ

:\@H - &DWRQ - +HOQWFK 0 .D /DPENQ) OF&R $ H+ HDGK VHUYEHV DQG
6' * ,QFUDVIQI \WH FDSDFIW R &DUH $XVWDOVDQ 0 DUNHILY - RXUDO
=KDQJ ; <DQ; &DR; 6XQ< &KHQ +  B6KH - 7KH WRBI Rl SHUFHYHG H KHDAK

QMDA 1Q XVHY FROIMXDQFH IQMQIRQ \R XVH P REIG! KHDGKFDUH DSSTEDMRQY DQ H SRR
HP SWFDOAXG. 1Q&KICD ,QRUP DMRQ 7THFKQRBI\ IRU HYHBSP HQW
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03$&72) 81,7(' 67$7(632/,7,&%/ 81&(57$,17<21 (6*
3257)2/,26 1 */2%B/ ),1$1&,$/ 0$5. (76

9 D\KDB R
3WR $PILW DX\WP

, QMMMR 0 DODIHP HMWBWAHY %OV + LQGK 8 QYHMW
$ EVWDFW

7 KLY SDSHULQVHWM DMV \WH 1P SDPARI SRONFDOXQFHUBIQN GXH \R \IH 8 QWG 6 \BAMV SURVIGHQIDO
HEFMRQRQ D \WH YROMDW R ( QYILRQP HQWO 6 RAIDODQG* RYHUDQFH ( 6*  SRUNRIRVDQG E

WH VSIGRYHUHIIHAW R \WH 8 6 P DUNHWRQ ( 6* SRUNRIRV LQ GHYHBSHG DQG HP HUIQ) P DUHW
GXUQ) WV SHUIRG 7KH WYG XWVHV GDIO® GDWB Rl UHSUMVHQEMYH 0 6&, ( 6* IQAFHV IURP

GHYHBRSHG P DUHW - DSDQ DQG* HPP DQ DV ZHODV HP HJIQ) P DUNHW &KICD DQG,QAD RYHU
WH SHURG Rl R HQFRP SDWMQJ 1IYH 8 6 SUHVIGHQIDOHBIPIRQY 7KH IIlQAQIV Rl \WH
WXG VKRZ KHWURI HQHW 1Q ILODQAIDOYROMIW UHVSRQMV W ( 6*  SRUNRIRV [Q GHYHBSHG DQG
HP HUIQ) PDUNHAW 6SHFUIFD® ( 6* SRUNRIRY IQ GHYHBSHG P DUNAW KDYH KLIKHU YROMDW
SHUMMQFH Z W VBZ HUGHFD. DMV \WWDQ HP HUIQJ P DUNHW ( 6* SRUNRIRV DQG SRUNRIRY 1Q
HP HUILQJ P DUNHW RIMQ GHP ROMIDW EHVWUUMN DGYOMG UMDY UHOMYH \R GHYHBSHG P DUNHW
(6* SRUNRIRV (6* SRUNRIRV IIRP GHYHBSHG P DUNHW H KIEMKLIKHU DQG P RIH VXWBIQHG
YROMDV VSI@RYHY DQG VWRQIHUBQ) WP IQMIFRQOHAMGHW Z WK 8 6 ILlQDQFIDOP DUNAW7 KH
FRP EIQHG DQDOMY Rl \WH * $5&+ DQG 793 9$5 ' IHERG DQG <I® D] VSIGRYHU IQGH

PHWRG P RGHY VXSSRUMNHVH IIQAQIV FRQILP IQ) WH WU QUEDQAVFROMEXWRQ R \WH 8 6

SROFDOXQFHUBION RQ WH YROWIW R ( 6* SRUNRIRV DQG VSI@RYHU DP RQJ JBEDOIIGDGADO

P DUNHW 2 XU 1QAQIV KDYH [P SRUBOMP STFDWRQV IRU WH RSWP DOIQYHWR HOMAMIDWI IHV R

LOAMAMRQDCDQG LOAYIGXDAQYHWRY Z KR KDYH GUHPWRUIQEUHPWH SRVXUH VR YROMDN UWN GXUQ]
SROIFD® WP XGHRXV SHURGY

. HZRWGV (6* 3RUNRIRV ) IQDQFIDCO ROMIW 3 ROFDCB QFHUMIQN 9 ROMDW 6 SIARYHU
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(&2 ,19(67 &203$66 $1 0& 0 $3352$&+ ,17(*5$7,1*
(6* $1' ),1$1&,$/ ' ,0(16,216)25 1$9,* $7,1*
19(670(17"' (&,6,216

' U-DDQL5 DMRIDDMQ ' U. DWDO0 HRQ ' U' HLO 6
6KLY 1 DADUS QYHMW & KHIL

(;7(1' (' $UB75$&7

(6* JRDY DGG SOQHWHDUA DV \WH SUP DU \WBINH KRGHUR \RGD V IQYHWR HOQAMDQGVFDSH 7KLY
WG IQARGXFHV WH  ( FR ,QrHVW&RP SDW D KRDAWF P RGHOWDWKDWP RQIHV ( 6* ZIW
IICDQFIDOSHURWP DQFH @ XIGW P DUNAWWVHQIP HQAVDQG WRFN P DUNAWYROMDY R QDYLI DM \WH
IOHR HOWVJRDY DQG GHAMRQV  7KH ( FR,QHVW&RP SDW IQFRISRIDWY ILYH TXDQMIMYH
QP HVMRQV RIHUQI EDDQFHG YIHZ R IQHWE HOAVSRMQIDO ( 6*  SHURWP DQFH KUKQIKW D
FRP SDQ\ jV FRP P W HQAR VXWBICDELMW DQG HWIFDOSUDRWFHY  1IODQAIDOSHURUP DQFH FRQILLP V
W HFRCRP IE YIDEIOW @XIGW HQUXUAV HDVH Rl WDAQ) P DINAWWHQIP HOMHBFW LQHRU
FRQIGHQFH DQG WBMYAWD® J DXJHG YROMDA FDSUUQ) \WWH IQKHIHQAIMN 4 XDOBAYHO DWHWHG
SDILZ IVH FRP SDUVRQV DUH LQFOIGHG \R HYDODW \WH P SRUBGFH R \WH VHBIPWG GP HOVRQY \R
DWIQ ZHIKW HQXUQ DQ IOM UDMRQ WDWUHGFNV WH SURIMHV R P RGHD IQHWRY
( P SIWWFDOWMIQY) EDFN MM  DQG VHQUMYIW FKHFNY YDIEDWV \WH P RGHY UREXWEHW 7 KH
( FR ,QHW\&RP SDW HTXISV IQMHWRLY Z WK D IRZ DU \MIQNQ) \RRO HQDE@) \WHP \R QDYLID\M
P DUNHWFRP S®f MV DQG DD Q IQYHWE HQAMIDWA LHY Z WY \WH [P SHIDWHV Rl VXVBICDELDN DQG
@Y \MP YDOH FUDIRQ

QARGXFURQ

7KH QMW HOMDQGVFDSH KDV HYROHG IOMI DY QHZ  SHYSHRAYHY 1QR GHAMRQ P DNQJ
. KIB! LOQHF HQNV DUH SUP DUD P DGH \R JHQHDW UMWY WH QRZ HQFRP SDW GP HVRQVY
WDWD@Z IQMHRY R FROMEXWM \R JBEDOMXHV VXFK DV F@P DM FKDQIH VXWBICDEION DQG
HOQYILRQP HQEO VRADODQG JRYHUDGQFH (6%  FROUGHIDURQY ) DRVRY VXFK DV UMN UHMLD
YROMDV IXQGEDP HQEOWHQIW  \MFKQR®J LFDO DGYDQFHP HOW [Q WRFNY  IRUMIQ LOAMORGDO
IOHRU ) ,, DQG IRMHIQ QUHPMOQMWR HQNV ) ', IQ®ZV P DQDIHP HQANTXDIW DV ZHODV
HFRQRP I SRIMFDO DQG UHIXOWRY  LQIGHQFHY DU LQFUHDMQI® DQDO] HG DV NH GHWMUP IQDQW
1Q QMW HON GFMRQPDNQ) @ W JURZIQ) HQVILRGP HQEO FRP P W HOW  LQYHWR HQW
WIDWUIIHY DUH H SDQAQ) R IQFRISRIDW  VXBIQDEIOW FROUGHIDMRQY  IXUKMHU HQKDQFIQ)
GHFMRQ P DNQJ IWDP HZ RUW ,QHVRLY DUH DOR HQIDJIQJ P RUH DRYH® Z W \WHIUSRUNRTRY \R
VKDSH DQG HQKDQFH ( 6*  UHDWMG LP SDFW RQ WBNHKRTHY 0 H HY HWDO

(6% IV MWRH AP HOVMRQ FRMGHIHG B\ P RGHWD IQMHMRY 2 \WHU FUMFDOIDRRY IQFOCH

WFKCQR®J\ DQG GJMIOGMXSWRQ 9DIDAD \WH DYDIDEIOWV R DAMQDWH IQYHWR HOW
RSWRQV IRU GYHWULEDWRQ $P HQF HWDO IQORYDUIRQ 3 LRIRNRZ VAL FRUSRIDM
VRADOUHVSROVIELDN & RKHQ HWDO DQG J BEDCEXVICHW IRRBUQNO RN <HXQJ

7KHVH HBP HOW S@  DQ HWHQWDOWRG! 1Q LOYHWR HOAGHFIMRQ P DNQJ IO \WH HYROIQ)
SURIM¥V R FROMP SRIDY IQHWRY ,QMIUDMQY P RGHD WDWILE DSSURDFKHV DBQIMGH
IICDQFIDOP HEY SURYIGHY D \WKPMUHG 1WDP HZ RIN \KDWHQDEBN IQMHWRLY \R QDYLIDWM \KH
FRPSB[ MV R GHAMRQPDNQ] PRWH HIHAWHO 6HYHDO WYAHY KDYH HWEEQKHG D
FRUHOMRQ EHEHHQ IICDQFIDOP HWEV DQG ( 6* VFRUAV : RQJ HWDO YRCKDZ DD
YRCKDY DD
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7KH SUVHOMAXG EXI@V RQ WLV IRXQEDIRQ B\ IQMIDMGY ( 6* SUCFSBN Z W WDAURQDO
ILCDQFLDOMEMAP HOADCDOMY ,Q HWDO DQG IQFRSRIMGI ( 6*  FUMUD LOR IQYHWR HQW
GHMRQPDNQ] <RXQJ )HUINV  5REHIN 7KV DSSIRDFK DDIQV ZIW IQMHRY)

REMAIYHY R JHOHDIY GQ \WMP YDOH IRU ERK \WHP VHOHV DQG VRAHW 7KH [P SDFWR!

VRAD® UHVSROVE®! IQYHWR HQWV 65, RQ IIlCDQFIDOSHURWP DQFH KDV EHHQ ZIGHD H DP IQHG

ZIWW UVHDURK KUKOQKWY W IQOHFH RQ UMY $XHU 6 FKXKP DFKHU / DAL

6 FIDUH@ &KHQ HADO + RZ HYHU DEMUDDWH SHY/SHPRYHY VXJ J HWAKDWSRUNRIRY
FROMI) R WRFNV ZIW KUK ( 6* VFRUAV WQG \R H KIEMBZ HUUWMY 3RO . P

WRXJK WH DOR GHP ROMDWM UHGXFHG YROMDW ( 6* VFRUAV KDYH EHHQ @ONHG R N XIGW Z W

VAXQHV IQAFDWQ) D P HDVXUDE®! IP SDFW0 HQJ \BR HWDO / XR

7KV WXG W\ QMHM] HV WHVH HWEIEQKHG UHODMRQKISVK EHEHHQ ( 6* VFRUAV IIQDGAIDO
PHUEY OXIGW YROWNY DQG UHMWD% B\ FROAWKFAWY D 0 XGV&UWMID ' HAMRQ O DNQJ
0& 0 PRGHO7KL P RGHOA VWP DWFD® HYDSDWV LOHMRUSUHHUHGFHY DWLIQV DB GUYHQ
ZHJIKW \R HDFK GP HOVMRQ DQG SWRYIGHV D VMKPMUHG 1WDP HZ RUN IRUDWHWIQ) \WH UHDWYH
IP SRUBQFH R \WHVH IDRRY 1Q LQVHWE HONVGHFMRQ P DNQJ  + RZHYHU \WH UHIDQFH RQ \WH
$CDOWDO +HDFK\  3WRFHW  $+3  IQWRGXKFHV D GHIUH R VXEMPIMW DV IQHWRU
SUHHUWHQFHV P D EH IQGHQFHG B\ LQAYIGXDOEIDVHY P DNQJ VHQUMYIW DQDOMY DQG HP SIUEDO
YDIEDWRQ HWHQIDA RUHQVXUQ) LREXWEHW

6XP P DU RI 0 HMRGR®RI\

7KV WYG HP SR V WH $ QDOWF + IHDUFK\ 3 WRFHW $+3 R G-WUP 1OH WH UHOWYH [P SRUBCHH

R NH QMR HOAWEP HMRQK ( 6* VFRUH (IQDQAIDCP HAFY @PXIGW YROMADW DQG UMYX B\
ICFRUSRIDWY IQMHWRUSIHHIHQFHY $ \WKPMUHG TXHVMRQCDILH 1V GHVLI QHG \R FRGIPASDILZ IVH
FRP SDUVRQY IR IQHRY D@BZ 1Q) WHP \R DM \WH VW QUFDQFH R HDFK GP HOVIRQ 1Q WHU
GHAMRQ P DNQJ SIRFHW  7KH UHVSRQUHV DUH DIJUHIDWG XMIQJ \WH 6 DDW VFD®I DQG D
SDIZ IVH FRP SDIMRQ PDWf IV FROAKFWG \R GHUYH SURWWY ZHIKW \WURXIK HJHQYDOH
FDEXOMRQY & ROMMQR. FKHANV DUH SHURWP HG \R HQVXUH UHIDELON 1Q GHFIMRQ P DNQJ  7KH
FRP SXWG Z HIKW DUH \WHQ DSSTHG \R DQN WRFNV DEMCDWYHY  LOMI UDWY ERK WDGMRQDO
IICDQFIDOP HEY DQG VXBIQDELMY FROUGHIDMRQY 7R YDIGEDWM WH P RGHO HP SILFDOWMIGY
EDFNWMIQ)  DQG VHQUMYIW DQDOMY DUH FRQGXPMG

( [ SHAWMG & RQMEXWRQ

$ QDOWF + IHDUFK\ 3WRFHW $+3  LOFOIGHG 1Q WH FXUHONAXG. GHUYHV LOYHWRUGUYHQ Z HIKW
IRUNA  [QMHWR HOMGP HMRQV 7KLY SIRYIGHV IQAIKW IQR KRZ P RGHD [QHWRY SURIMYH
(6* I.QDQFIDOSHURWP DQFH @XIGW YROMDNV DQG UMMV 7 KH JHQHIDWG P RGHOZ LOVHUYH DV
D GHFMRQ VXSSRUMRROIRUIQHWRY IXQG P DQDUHY DQG SRITF P DNHWY R RSWP [} H SRUNRIR
FROAWKAIRQ Z KIGI DDIQQ) Z W VXMBIQDELMW DQG IICDQFIDOSHURWP DQFH JRDY 7KH IIQAQIV
SURYIGH SUDFWFDOJ XIGDQFH 1RUDWHWP DQDIHWY DQG IQAMAMRCDOIQHWRY VHHNQ) R EDDQFH
SURIMJELOW Z W ( 6* FRP P MR HQW 7 KLY DVSHPWQ LD SURP RMV BQJ \MUP YDOH FUHDIRQ

7KH DQDOWY IV FXUHO® 1Q SIRIAW 7KH IICDO VXV IQFOAQ) Z HIKWGHIYDIRQ DQG
UDQN.QIV | RUMH VHBIPWG IQHWR HQANRSWRQY Z IQEH GHBIBIG 1Q \WH ILQDCSDSHU
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5 HHHOFHV

$PHQF 1 ODUMML /  9DWI O UHQHIW DQG UMNV RI DEMUDWH LOYHWR HQW
VWDWI IHY - RXUDCR $\WHW DQDIHP HOW g

$XHU% 5  6FKXKP DFKHU ) ' R VRAD® U UHVSRQVE®! IQHWR HQN SD" 1 HZ
HYIGHQFH IURP LOMUDIRQDO( 6* CDWD 7KH 4 XDUM® 5HYLHZ R ( FRQRP IFV DQG ) IQDQFH
q

YRCGKDQZ DD 6 YRCGKDQZ DD 5 ' RHV FRSRIDM VXWABICDELDW P SDFW ILLP
SURIMJELOW' ( YIGHQFH IURP ,QED 0 DQDIHP HQW HAMRQ q
&KHQ 6 6RQ < *DR 3 ( VLRGP HQEO VRADO DQG JRYHUDQFH  ( 6*

SHURUP DQFH DQG ILQDQRIDORXWWRP HV' $ QDO] IQJ WH [P SDFWR ( 6*  RQ IIQDQRIDOSHURWP DQFH
- RXUDAR (- QVMURQP HQWA DQDIHP HQNV

Q6 < 5RRN' ORWNS$ , QM DWW DAMCDWH GDW DOR NQRZQDV ( 6* CDW 1Q
LOHR HOAGHFMRQ P DNQJ * ®EDQ( FRQRP IF 5 HYIHZ q

/DQA*  G6FDWH@ 0 7RZ DBV D P RUH HKIEDOP DUNHW7KH [P SDPAR! ( 6* DWW Q
FRUSRUDWM [LQDQFIDCSHURUP DQFH 6 RFIDCE HVSROVELDY - RXUDO q

I XR (6* OXIAW DQG WRFN UMDY - RXUGDOR! , QMUDMRCDO) [QDQAIDO0 DUNHAW
, QAMMIRQV DQG 0 RQH,

OHYWR & 'DSHQ < : HTL= 4LMQ : +RZ GRHV (6% QVFBVXUH P SURYH

WREN O@XIAW IRU HQMSBWH ( P SIWFDO HYIGHQFH IIRP &KIQD  ( QVILRQP HQWO ,P SDFW
$ WHWP HOWG HYLLZ

OHHY 6 0 )HUHR)HIHR, OXCR 7RUWV 0 - $ UH VXVBIQDE®! 1XQGV GRIQ]
\WH \BIO! DQG WH Z D' $Q( 6* VFRUH DQDOMY R IXQG SRUNRIR KRGIQIV , QMUICDWRQDCE HYIHZ
R ( FRRPLEV ) LQDQAH q

ORUN 5 <HXQl % K IQMHWRY YDOH P XGDMRQDOY - RXUDOR! 9%9XMGQHW
q

3 IRIR\RZ L / V IQVHWY 1O IQQRYDMIRQ DQ HITHRYH VADWI\ QWP HV Rl FUMY' 6 RP H

HYIGHQFH IURP 3RDQG , QQRYDUMRQ q

3R0-/ . IP . 5 IWN UHMUD SHURWP DQFH Rl RSWP 1] HG ( 6*  HTXIW SRUNRTRY 1Q WH

1<6( ) IQDQFH 5 HVHDUFK / H\WAY

9DIDAD % ' LI MIOEMUXSURQ 6 SUQJIHUL DWMUH

' RQY : & YDWHQ - $ ORKDPHGSUKDG 6 % 1RGO 6 $GLVS$ $ ' RHV
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QARGXPWRQ 0 RELGI KHDAK P +HDAK DSSTFDMRQV KDYH EHFRP H SRZ HUXOWRRY |RUGHDHUQ]
KHDGMFDUH VHUYLEHV GXH \R WHUWDQVIRUP DMYH SRMQIDO 7 KH. KRG \WH SURP IVH Rl VLI QUEDQ®
HQKDQFIQ) DFFHVMIELONV DQG FRQYHQHQFH IRUXVHY DFIRW \WH JBEH ,QMI UMY P + HDAK LOR
KHDGKMFDUH A WMP V' GLIYHQ B\ DGYDQFHP HQW 1Q GJ MIOMFKQR®J LHV DQG JURZ 1Q) VP DUSKRCH
SHOHADIRQ RITHLY D KRSH XOVROMRQ R DEGUHW IQH IIEIHCAHV 1Q WDAMRQDOKHDAKMFDUH GHOYHU
+RZHYHU WH VFDOEIOV R P +HDWK DSSEDWRQYY ZKIGI D VIQUEDQNFKDBIQIH IV QRW
LOVXUP RXQIEE®! WY RIWQ KIQGHHG B\ IDRRY VXFK DV @ MMG XVHUDFFHS\BGQFH  [QDGHTXD\M
WFKQR®J IFDAQ IDWIKPMUH  DQG RU DQYDMRCDOUHVIMBIQRH VR FKDQIH  EXVWKHVH FKD@IQJ HY FDQ
EHRYHUFRP H 7KLV VG GIVHIDIHV \WH 8 QUG 7KHRY R $ FFHS\BIQFH DQG 8 VH R 7HFKCRBJ\
87$87 WP HZRW DV D IRXQEDMRQ \R XQGHYABIQG XVHU DGRSMRQ G QDP IEV 93 LOMI DY
87$87 FROMKAW 3HURWPDQFH ([SHAEGQR ( [IRUW ( [SHABQR 6RADO ,QOHYFH DQG
) DFOBMY) &RQAMRQY ZIW HBP HON R GJLEO WDQVIRP DIRQ VXFK DV \MFKQR®JIEDO
IQUDMKPXUH R DQYDMRQDOMHDAGHW DQG XVHUHQI DIHP HOMMLY WYG. VHHNY \R HABEQK D
FRP SUHKHOUYH IWDP HZ RIN IRUVFDE@ P +HDAN DSSEEDWRQY 7DCDQRQ) : RQIWDV

7KV DSSURDFK KLIKQIKW \WH HAWHOIDOUR®! R G LMBOWDQVIRIP DIRQ 1Q EUGIIQ) \WH JDS
EHEZHHQ WFKQR®J IFDOIQCRYDIRQ DQG SUDFWDOLP SBP HQRMRQ , WUHQIRFHY \WH 1GHD \WDW
P + HDGX VROMRQV DUH QRWP HUHO D SRWIELDNV EXVD \BIQJ LEG! UHDOW HVSHFD® [Q AYHWH VRAR
HFRQRP IE FROQM W ZKHUWH VFDDELOV IV YMUO IRU DFKIHYIQ) D EURDGHU KHDGKFDUH P SDFW
+ DI®P DUDP HWDO

7KH SUP DU REMPIYH R WLV UAVHDUFK IV \R IGHQM NA  IDRRY IQOHQAQ) WH DGRSWIRQ R
P +HDGWM DSSTFDMRQY XVIQJ WH 87$87 IWDP HZRW DQG GHYHBS D GJLMEO WDQVIRIP DURQ
ILDP HZ RN WDWIQMI DMV 8 7$8 7 FROMKPW |RUVFDDE®! P + HDAK VROMRQY 7KH SURSRVHG
IWDP HZ RN H \MQGV EH\ RQG D P HUH WHRUAWFDOFRQFHSW MY D UREXVWMRROWDWDQDOVHY \WH
QUHAWMP SDFWR 8 7$87 FROAMKFW RQ \WH DGRSWRQ R P REI®! KHDGM P +HDGK  VROMRQY
0 RIHRYHU W XQGHWFRUW WH PHADWY WRGI R GAJMIO WDQURP DIRQ 1Q HQKDQAQ)
RU DQYDMRQDOUHDAGHW  HQUXUQJ IQMRSHIDELOY DQG IRAMUQ) VXMBAGHG XVHUHQI DIHP HQW
%4 IQFRSRIDI UHIXOWRY DQG FX@MUDOIDARY DV P RGHDRY KLY IWDP HZ RUN DIP V \R GHDYHU
DPRCQDE®! QUL KW [RUSRTF\ P DNHY  KHDAKMFDUH SURYIGHY DQG WIFKQRBJ\  GHYHBSHWY VHHNQJ
\R VFD®! P +HDGM VROMRQY HIHAYHO® 1@ [LDPLH HWDO WLV D UREXW DO
HQFRP SDWMQ) VROMRO \R WH FKDEIQIHV Rl P +HDGK VFDDEIOV IOMOY FRQIGHQFH 1Q W
DELOW \R EUQ) DERXVSRVMYH FKDQIH

&RQFHSWDO ) LDP HZRWIN  7KH FRQFHSWDO) DP HZRIN DV VKRZQ I1Q ) L) IQMIUDMY WH
87$87 FROMKFAW 3HURWPDQFH ([SHAEQR ( [IRUW ([ SHABQR 6RADO ,QOHYFH DG
) DFIOBMY) & RQGMRQY ZIW HBPHON R QJLEO WDQVRWP DMRQ  VXFK DV \MFKQR®JIEDO
IQUDVWAKPMUH R DQYDWRQDAHDAGHW DQG XVHUHQI DI HP HQW
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7HFKQR®RJ LEDO,Q LDVWAKFWXH 7 K1Y FUXFLDCH®P HQAHIHLY R WH DYDIOELDV DQG UREXWEHW R
KDUWZ DH VRI\EDUH DQG QHE RUN VA WP\ WDVWKQGHLSIOQ P + HDAM DSSTDMRQY ,WHQFRP SDWHV
FEXG FRP SXWY GOV VHEXUW P HFKDQWP V' DQG A WP IQMURSHUDELDY  DOIQWKP HQEOLQ

HQKDQALQ) XVHUH SHUHQFH DQG VFDDEION <XWL HADO

2 LI DQVDARQDOS HDGIOHW 7KLY NA  IDRARU HQFRP SDWHV WH SUHSDUHGQHW R KHDGKFDUH
LOAMARQY \R DERSWDQG LOMI DM QI MIOMFKCRBIIHV * KDBE HWDO WVIQROHY WDIQQ)
SHWRQQHO UHAKFMUQ] ZRINBZV DQG IRAMUQI D FX@MUH R LQQRYDURQ DOYMIA RUH IHAYHD
1P SGP HQWY DQG VFDIY P + HDGK DSSTFDMRQY

3HURWP DQFH ( [ SHFWRQR 5 HBFW KRZ XVHY EHIHYH P + HDAK! DSSTFDWRQV Z LAIP SURYH \WHU
KHDOKFDUH RXWRP HY  \WAUHRA® 1IQHQAHY WHU Z 1@ QHW VR DCRSWDQG HQIDIH Z W \KH
WFKQR®J\ . DP ERK

( RO [ SHFWROQR\ 5 HHY VR \WWH HDVH RI XVH DWRFIDWG Z MW P + HDAK DSSTDWRQV 6 P SGIUJ

IOMUDFHV DQG LOMMYH QDYLI DWRQ HQFRXUDIH XVHU DGRSWRQ  SDUEXOW® DP RQJ BMW \MFK
VDYY\ IQAYIGXDY =DIG. I®Q HWDO

6 RFIDO ,QIXHQFH 7KLV IDRARU UWHSUHVHOWV WH VI QUIFDQWIP SDFWRI VRAHMWO (RWP V- SHHU

UHFRP P HOODWRQY  DQG I[QWMAMRGDO HQGRWHP HOV RQ DGRSWQY P + HDAK DSSTEDURQY WLV
FUMFDOQ VKDSIQ) XVHUDWAKXGHV DQG VKRX@ CRAEH RYHUBRNHG $OP HWDO

) DFLOAMQ] & RQGIMRQV 7KLY IQRIHV WH UHVRXUFHV DQG VXSSRUMA WMP \ DYDIDE®! \R XVHWY/
IRUDGRSWQ P +HDON DSSTFDWRQY VXFK DV \MFKQEDODWIMBQFH GHYIEH DFFHW  DQG UHIDE®!

[QMUHNFRQCHAYW 3 LR HADO

7KH ) WP HZRW K\ SRKHVIVHV \KDWGEI MIOWDOVIRUWP DWRQ P HADWY \WH UHODMRQWKLS EH\EZ HHQ
8 7$8 7 FROMKFW DQG \WH VFDDELDW Rl P + HDAK DSSTFDMRQV

)LJ  &RQFHSWDO) WDP HZ RWN
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BRXUFHV Rl ' D 7KH GDWB IRUWLY WYG. ZHUH FRIPMG ILRP SUP DY VRXUFHV $ \MIKPUHG
TXHRQCDILH Z DV GMUEX\MG R KHDAKFDUH SIRIHVWIRQD® SDWHOW DQG DGP IQMADVRY DRYHO
HQIDJIQ) Z WKW P +HDAKM DSSTFDMRQY 7 KH TXHWIRQCDILH Z DV GHMJQHG EDVHG RQ WH 8 QUIHG
7KHRU R $FFHS\WBQFH DQG 8 VHRI 7THFKQRBRI\ 87$87 FRQMKFW \R JDIWHUIQWI KW LOR \WH
IDARY IQOHQFAQ) WH DGRSWRQ DQG VFDOEIMW R \WHVH DSSTEDMRQY 5 HVSRQMY ZHH
FROIFWMG DQG DQDO] HG \R YDIEDWM WWH SURSRVHG 1UDP HZ RUN XVIQ) VWKPWUDCHT XDMRQ P RGHIY
6(0

0 HMRGR®J\ 7KLV WG HP SB\ V D TXDQMMYH UHVHDUFK GHVLI Q \WDWYDIEDW WH SURSRVHG
FRQFHSWWDO WDP HZ RN XVIQ) 6 WKPMUDQ( TXDMRQO RGHI) 6( 0 ' DWW Z HUH FRIIFWG \MURXIK
D VWKPWUHG TXHVMRQCDIUH EDVHG RQWH 8 QUHG 7KHRY Rl $ FFHSWBQRH DQG 8 VHR 7HRKCRBJ\
87$87 FROAMKFW 7KH \BLU HWIHVSRQGHQN IQFOGHG KHDANMFDUH SIRHWIRQDY' SDWHQN DQG
DGP IQMIDWRY Z KR DRIYH® XVH RUP DQDJH P REI®! KHDAK P + HDGK DSSTEDWRQY 7KH VXUH
JDWHUHG UMVSRQUHV RQ YDURXV IDRRY IQFGEQI 3HURWP DQFH ( [ SHABQR ( 1IRWA( [ SHABCR
6 RAIDO,QGHQFH ) DAY &RQAMRQY DQG P HDVXUWV R RUDQ] DMRQDO WHDAGHW DG
WFKCR®J IEDOIQUDWKFMUH 6( 0 ZDV X\WD) HG R DQDOVH \WH UHDMRQUKISV EHEZHHQ \WHWH
YDUDE®N DQG \WHUH IHPW RQ GJ MIOWDQVIRIP DURQ DQG \WH VFDOEIQN P + HDAK DSSTEDWRQY
7R HQUXUH \WH UHIDELOW DQG YDOIEW R WH P HDVXUHP HOWVP RGHY D &RQILP DR ) DRRU
$SCQOOWY &)$  Z DV FRQGXFWG

7KH WYG XVHG 6\WKPXWDO( TXDWRQ 0 RGHIY) 6( 0 1Q R WWHV ,Q WH IIDAMARUH D
P HDVXUHP HQAVP RGHOZ DV GHYHBSHG \R YDIEDW WH FROMKFW GHUYHG IIRP \WH 87$87
IWDP HZRIN HQUXUQ) UHIDEIOV DQG YDEEW WURXIK &RQILPDRUY ) DRRU $QDOWY &) $
1@\ [ UDP LH HWDO ,Q \WH VHFRQG WIUH \WWH \VWKFWMUWDOP RGHOZ DV HP SB& HG \R
DWHW WH K\ SRIMHM] HG UHDMRQWKISV EHEHHQ 87$87 FROAMKFW  GJLMIO WDQVIRIP DURQ
HEP HQNV DQG P + HDAK VFDDELQNV 7KLY \BR WBJH DSSURDFK SURYIGHG D UREXVWP HFKDQWP \R
HYDODWM \WH HIHFW Z WKIQ WH SURSRVHG IWDP HZRIN P DNQJ D VL QUIFDQAFRQMEXWRQ R \WH
IIHG R QI MICKHDEK DQG WFKQR®J\  DGRSMIRQ ILDP HZ RN

0 DNRUS HVXQOV 7KH 6( 0 DQDOWY UHYHDBIG HWHQIDOIQWI KW LOR WH IDRRY 1[QOHQAIQ) WH
VFDOEIOV R P + HDGK DSSTFDMRQY Z WKIQ WH SURSRVHG IUDP HZ RN 3HURWP DQFH ( [ SHRBIQR
VI QUEDQ® SIHARMG KLIKHU DGRSWRQ R GLJMIOWDQVIRIP DIRQ IQMWDWHY S Z KIG®
) DFOBMDY) & RQAMRQY VWRQI® [QOHQFHG WH VFDOEIOWV R P + HDGM VROMRQY S
7HFKQR®J LIFDO, QUDWKPXUH DQG 2 L DQ} DMRQDOS5 HDAGHW P HADWG WH [P SDPWR 8 7$8 7
FROAMKFW RQ G MIOADQVIRIP DWRQ Z MY SDWW FRH ILFLHQW IQAFDWQ) LREXVAWHOMRQUKISY S

6 RAIDO,QOHQFH ZDV P RGHDWO [P SDRIKOLQ VKDSIQ) RU DQ} DWRQDOUHDAGHW S

UHOPWY \WH URBI R H WLLDOSUHWXUAV 1Q GUIYIQ) P + HDAN VFDOELDW $ GAMRQD® WH
P HADWY WRBI R GJMIOADQVIRWP DMRQ Z DV FRQILP HG Z W IW GUHPWFRUMHDMRQ \R VXWBICHG
XVHU HQIDIHP HOAVDQG M\ VWP IQMURSHIDELOW S 7KHVH 11QAQIV HP SKDVMI H \WH
IP SRUDQFH R D ZHOWKPXUHG QJLMBOWDQVIRIP DIRQ WDWI\  1Q HQUXUQ] \WH BQJ WP
VXFFHW R P + HDGK DSSTFDWRQV

&RQFOMVIRQ 6FD@Y P REIGI KHDAK P + HDGN DSSTEDURQY WHTXIWWHY D KROME DSSURDFK \KDW
LOWMI DWWV \WFKCR®J\  DFFHSVBQRH Z W QLI MIOADQVIRIP DARQ <XVl HADO 7KH SUIRSRVHG
87$87 EDVHG IDP HZRW SWRVIGHV D WDWMIIE SDKZD\ \R DFKIHYH MV JRDO |DFIOEMEY]

HTXMPE®! DQG VXEBAQDE®! KHDAMFDUH GHIYHY ' HP VDVK HADO ) X\MUH UMVHDUFK VKRX@
IRFXV RQ BQJ WGACDOFDVH WYGEHV \R HYDODWM \WH BQJ WP P SDRWRI KLY [LDP HZ RN
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P SCFDMRQV 7KLV WYG. RITHY D VWKPMUHG [IDP HZ RUN IRUSRTR P DNHWY  KHDAKFDUH SURYIGHLY
DQG \WMFKQRBJ\  GHYHBSHWY \R VFDBI P + HDAM DSSTFDWRQY HIHAYHO 6 \BNHKRGHY FDQ UFNB
IQMIRSHIDEIQN XVHU DGRSWRQ DQG VA VWP VX\BICDEION FKD@IQIHV B\ X\WM) 1Q) WH 8 7$8 7
FROAWKPW DQG DO QQ) \WHP Z W GLJ MIOADQVIRUP DVMRQ DM LHV

.HZRWGV P+HDWK 87$87 ' LIMIO7TIDQVRIP DIMRQ 6 WKPMUDO TXDWRQ 0 RGHIY 6 FDOELON
+ HDGKFDUH 7HFKQR®J\

5 HIHHQFH
$OP 0 = +X : +RTXH O 5 .DXP 0 $ $ GRSWIRQ IQMQIRQ DQG XVDIH
EHKDVIRU R P+HDGWN VHYIFHV 1Q 9%DQIOGHWK DQG &KIQD $ FURW FRXQM DQDOWY
OMODMRQDO -RXUDO R 3KDWP DFHXWEDO DQG  + HDAMFDUH 0 DUNAMZY q
KWBV GRLRU -3+0
"HPVDIK $ : .DO\RX 0 + : DB $ ' + HDAN SIRHWIRQDY DFFHS\BIQFH R
P REIBI EDVHG FOQIFDOJXIGHIH DSSTDMRQ 1Q D UHVRXUFH @ MG VWMD)  XMQJ D P RALHG
87$87 PRGHO %0 & 0 HAFDO ( GXFDURQ q KWV GRLRU V

]
“KDBE ( $ $ 'RPIQF3' ' 6IQK1 66 1DU* 0 §$ $WHWMQI \WH %4J
DI $GRSURQ 5 HDAHW 5RBI 10 +HDIKFDUH EHEZHHQ 7HFKCREJ\ P SDFW) DRRY DQG
OMMRQ W $CGRSW %) 'DW 6XABQDEION  6Z MWHUIDQG q
KWBV GRLRU VX
+DOPDUDP 7 $WDIX $ *HIH/ .DDVE©@- . 0GIQ -  7IOKXQ % QMQIRQ R

8 VH DQ ( GPARQE &RP P XQW + HDAX ,QRWP DWRQ 6\ WP $P RQJ + HDAM ( [ \WWOMRQ: RUNHLY/ 1Q
5 XUDOL RUNZ HWA( WIRSID & URW 6 HAMRCDO6 WG 8 VIQJ WH 8 QUIHG 7KHRU R $ FFHSVBQFH DQG
8WHR 7THFKQR®J\ 0 RGHO-0,5 +XP DQ) DRRY q KWV GRLRU

.DPERK 0 6 $ )$&7256 ,1)/8(1&,1* +($/7+ 352)(66,21$/ ,17(17,216
72 86( $&78%/ 0+($/7+ 6(59,&(6 ,1 3%. ,67$1 7+( (;7(16,21 2) 7+( 87$87
02' (/

1@\ JUDPLH 3 . DQM O 6KIQIZHQ DD 6 $Q DERSWRQ P RGHOR P + HDWX
DSSEDWRQY WDW SWRPRM  SK\VEDO DRMW  &RIHON 3\ FKRBI\
KWBV GRLRU

3IQR $ 6 SEWX $ &RWW ( 3DIYD - $XIP HQMG 5 HDQV IRUD 1 HZ 5 HDOW
8VQ) 87$87 \R $WHW \WH $GRSMRQ R 0 REIGI $XIP HOMG 5HDOV [Q 7RXUMP 0 $57

-RXUQDCR ,QIRWP DWRQ 6\ WMP V (| QI LQHHUQ) DQG 0 DQDI HP HQW
KWBV GRLRU IDGN

7DQDORQY 7 - RQJWDV 3 $ 87$87 ¥DVHG ) DP HZRWN IRU $QDO] LQJ 8 VHLY
QMOIRD \R $ GRSWS UMELDO, QM@ HQFH 1O + XP DQ 5 HVRXUFH 5 HFUKMY HOV'S &DVH 6\XG Rl
7KDIOQG 6\ \\MP V KWBV GRLRU A NP V

<XML 6 B6RDU-  +DIHH DU $ 2 @HU SHRS®I DWIMIYH WFKQRRILHY  DQG \WH
EDUIHY \R DGRSWRQ $ VAW VAMP DWF UHYIHZ ,QMUDMRQDO - RXUDO R 0 HAFDO ,JRWP DWWV
-XO g KMV GRLRU MW HAQ

=DG.IDQAL $ $ + .DNHK ' ) $Q HKDK * $ $O HEH. 0 O &RQUXP HU
SRWIDGRSWRQ R HZD@®W $Q H WQGEHG 87$87  SHWSHRH Z W WKWV - RUGDOR 2 SHQ
,QCRYDIRQ 7THFKQRBU\ ODNW  DQG &RP SB[ W

KWBV GRLRU MR\R F
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3XUSRVH ) ICDQFIDOIQAWMARGY IXQPMRQQ] Z WIQ D \WBE®! 1LQDQFLDOHQYILRGP HQADSSHDUWR EH
IOFAHG \R DAMMWIQ DFKIHYIQ) VXABACDE®! GHYHBSP HQVJRDY 6' * V. 7KLY SHY/SHAIYH
VXJ JHVAV \WDWICDQFIDOABELDN [V FWHQIDARUSURP RUQ) VXMBACDE®! GHYHBSP HOW: H H SBWH
\WH FRQQHPIRQ EHE HHQ IIQDQFIDOABELDN DQG VXBIQDE®! GHYHBSP HOAZ IWIQ %6 ,&6 QDWRQY
HP SKDV] LQ) KRZ  UHVIAHQMIIQDQFIDOM WP V' FRQIMEXWM VR DFKIHYIQ) HFRQRP IE VRFIDO DQG
HOQYILRQP HQWO REMIPIYHY ) XUKHWP RIH WH P HADWY WRGI R JUHHQ IlQDQAIQ) KDV EHHQ
H DP LQHG EHE HHQ I LQDQFIDOARELDY DQG VXMEACDELDNV

' HVLJQO HWRGR®J\ $SSWIRDFK 7KH WYG  DQD®] HV SDQHOGDW ILRP %65 ,&6 CDMRQV IURP

R IRPMQ) RQ KRZ IQAFDWRY R [IQDQFIDOMBEION DI IHPWHWHQIDOP HUEV R
VMBIQDE®! GHYHBSP HQV : H HP S® D GMICANH IIQDQRIDOMIBELON 1IQGH D VX\VABICDE®
GHYHBRSP HOAIQGH  DQG M IQEEDRY UHDWG \R \WH 6 XVWBIQDE®! ' HYHBSP HONV RDY 6' * V
$CAMRD® R H DPIQH WHVH UHDMRQUKISV DQG WH P HGDWI WRBV R JUHQ IQDGAQ]
HFRQRP HWE P HWRGY @\H SDQHOGDW UHJ UMWIRQ DQG VKPXUDOHTXDMRQ P RGHIY 6( 0 DWH
XD HG

) LOGLQIV , QUDOUHVX@V IQEFDWM \WDWILCDQFLDOMBELDN SURP RMV VXMBICDE®! GHYHESP HONE\
IDFOIMY GQ) WP QW HON P IQP 11 1Q) VA WP IE NV DQG HQFRXUJLQ) L[QQRYDMRQ 1Q
JUHHQ WRKQRBILHV 7KH VMG UHYHD® WDWI UHHQ IIQDQAIQ) DQG DAKHUHQRH \R ( 6% SUDPWFHV
SO\ D WQUEDQAP HADWY RGB! WHQIWHQQ) WH FRQQHARQ EHE HHQ ILQDQRIDOSRIFIHY DQG
VYWMBICDEIOW DIP V' $ QDOMY VSHALLE R HDFK 9465 ,&6 FRXQM VKRZV QRIBE®! GLIHHQFHY Z W
FHUBLOQ QDVRQY GHP RQAMDMQ) WIRQI HUGNY EHE HHQ [ LQDQFLDOWRELDN DQG VX\ABICDELDN

P SCEDMRQV 7 KH UHVX@V XQGHWFRUH WH QHFHWIW Rl IQFRUSRIDMGY] VMBACDELDN DVSHAW QR
IDP HZ ROV 1RUIIGDQAIDOVBELDN DQG DGYRFDWQY 1RUJ UHHQ ILQDQRIDOSURGXFW R HQKDGRH \WH
DFKIHYHP HOAR 6' * V' 3RTR P DNHWY DQG ILQDQAIDOUHI XOWRY LQ DGYDQFHG HFRQRP IHV FDQ XVH
WHH IOUIKW R FUDW VDM HYV \KDWKDWP RQ} H HFRQRP IE UMVIOHQFH Z W VX\ABACDELDV
B HW

2 UJLODDW 9DOH 7KLY WXG 1@ DQ P SRUBIQA DS 1Q XQGHUIABQEQ) \WH UHDMRQUKIS EHE HHQ
IICDQFIDOM WMP V' DQG VXVABICDE®! GHYHBSP HQWV SIRYIAQ)  HYIGHQFH EDVHG VXJ JHWIRQY IRU
DGYDQRQ) UM@OHQFH DQG VXVBLQDELDW 1Q GHYHESHG CDURQY
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5 ONKUHHO DXU 3R 6 KDBHD6LQIKDO
7(5, 6AKRRCR $ GDQRHSWYAH/ 9DVDQN XQM1 HZ ' HBL

$ EVWDFW

6 XMBICDE®! FRQUXP SWRQ L D FUXFIDCDSSURDFK \WDWHQUXUHV \WH UHVSROVE®! XVH R JRRGV DQG

VHUYEHV Z KIGI P LQP [} LQJ Z VM DQG HQYLURQP HQBIOGH] IDGEDVIRY |, WBURP RMV HWLIEDCFRQVXP HU
EHKDYIRXU UHVSROVE®! SURGXAIRQ DQG HFRQRP LE WDV LHV \KDWEHQHIMERK IQAYIGXDY DQG
WH SOQHW: HH\D P DUHW ZKIFK DUH FRP P RQD IRXQG IQ P DQ UHIIRQV DURXQG \WH Z RUG
SURYIGH DQ H FHBIQNVSOMRP  IRU P SBP HOMY  VXWBICDE®! FRQUXP SWRQ SIDFWFHY 8 QI\H
OUH VFDBI VXSHUP DUNHW DQG FRP P HIFIDOUHBIOWRUHY Z HHND P DUNHW RITHUGFD® SURGXFHG
JRRGV HQFRXUDIH Z DWM UHGXFURQ DQG VXSSRUMP DOVFDB! HORHSUHQHXWY, % IRPMQI RQ
HFRIUHQED SWRAWHY ZHHND P DUNHW FROUMEXWM VI QUIEDQ® R HOYILRGP HQEOVXWBICDELOW
DQG HFRQRP IE UHVIOHQFH

2 H R WH IXQEDP HQEODVSHAW R VXWBIQDE®! FRQVXP SWRQ 1Q Z HHND P DUNHW LV UHVRXUFH
HIEHQR  ZKIFK IQROHV WHGXFAIQ) WH RYHXVH R QDWUWDO UHVRXUFHV  9HQGRY 1Q Z HHN\D
P DUHW RIWQ VRXUFH SURGXFW @FD®  Z KIFK HIP IQDWAV \WH QHHG IRU H FHMMYH SDFNDJLQY
HWHDMRQ DG BQ) GVWIGFH WDQVSRUBMRY 7KV QRWRQD FROMYHV HQHU\ EXWDOR

UHGXFHV SROMRQ DQG FDUERQ HP MRQV DWRAIDMG Z W OUH VXSSO FKDIQV $ GAMRQD®
PDQ SUIRGXFW 1Q ZHHND PDUNHW VXFK DV IUVK SURGXFH KDQGEP DGH FUDIW DQG RUDQE

JRRGV DWH SURGXFHG XMQI 1HZ HU UHVRXUFHV FRP SDUHG W P DW SURGXFHG DAMUDWYHY %4

HQFRXWDIIQ) FRQVXP HY R EX\ RQD ZKDWWKH QHHG DQG FKRRVH VXBIQDE®! DEMCDWYHY
Z HHND P DUNHW KHS UHGXFH XQQHFHWDL UBHVRXUFH FRQUXP SURQ

$ORWHU HWHQIDO FRP SRHOV R VXWBIQDE®! FRQUXP SWRQ IV ZDWM UHGXAURQ 8 QO\H
VXSHP DUNHW  Z KIEK JHQHIDW @UH DP RXQN R SOMIE SDFNDJIQ) DQG IRRG ZDWHM Z HHND
PDUHW WSIFD® XVH P IQP DO RU EIRGHIUWDGDE®I SDFNDJLQ) 0DQ YHQERY HQFRXUDIH
PXRP HY R EUQ) \WHURZ Q UHXVDE®!I EDJV EDVWHW RUFRQBIGHY WL QUIEDQ® WHGXAQ) \WH
UHIDQFH RQ IQIGI XVH SOWFY 0 RUHRYHU IRRG Z DM 1Q Z HHND P DUNHW IV R\WMQ P XFK B&Z HU
FRP SDUHG \R OUH UHABIOWRUHY DV XQVRTG SHUVKDE®! JRRGY FDQ EH UHGMUEX\MG FRP SRWMG
RUXVHG IRUDQIP DOHHG IDWHUWDQ GVFDUEHG 6 RP H P DUNHW KDYH DOR LQWRGXFHG FRP SR
SIRIWDP V D@Z IQ) RUDQE Z DWM \R EH UHSXISRVHG IQAMDG Rl EHIQ) VHOWR OQGILQY

/ RFDOSWRGXPWRQ DQG GMMEXWRQ DUH DWKH KHDUAR! Z HHND P DUNHW DQG SO\ D N UR®I 1Q
VMBICDE®! FROXP SWRQ % VRXUAQ) JRRGV ILRP QDR IDLPV DUNVDQV DQG P D@
EXMOHWHY ZHHND P DUHW SURP RM VKRUMU VXSS® FKDIQV ZKIFK ®DG \R ®&Z HU FDUERQ
IRRBUQN 7KH HP SKDVIV RQ VHDVRCDODQG &FD® JURZ Q IRRG HQUXUHV \WDWIHZ HU FKHP LEDO
SUHVHUDWHY DQG DUMEIDOHQKDQFHP HQW DUH QHHGHG R H WQG VKHD @H $ GCAMRQD® ®FDO
HFRQRP HV EHQHIMDV P RUH P RQH FLUPX@WV Z WILQ \WH FRP P XQW IDWHU\WDQ EHQJ DEVRUEHG
B\ P XGDWRCDOFRSRIMRQY 6 XSSRUMY GFDOEXVIGHWHY WIRXIK ZHHND P DUHW FU-DWMV
REV IRAMY HQAHSUHQHXUWKLS  DQG WIHQI WHQV UHI IRCDCHFRQRP IE UHVIHGRH

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH



$ QRWHU FUMFDOI DRRULY IDIUWDGH SUDPWFHY  Z KIEK. HQUXUH \WDWSURGXFHLY UHFHIYH IDIUZ DIHV
DQG Z RN 1Q HKMIFDOFRQAMRYY : HHND P DUHW SURYIGH D AUHPWEON EHE HHQ SURGXFHY DQG
FROUXP HY HIP IODW WH QHHG IRU IQMP HADUHY ZKR RIWQ \BNH D OUH SRURQ R \WH
SWRIW 7KLY GUHPMADGH P RGHOKHSV VP DOVFDG! IDWP HY DUVDQY DQG YHQGERY HDWD D 1DU
IOFRPH HP SRZHUQI WHP HFRQRP IFD® DQG VRAID® $CAMRD® PDQ ZHHND P DUHW
VXSSRUARU DQE IDWP 1Q) DQG VXVBIQDE®! SURGXFIRQ P HWRGY  HQVXUQ) \WDWZ RINHLY DQG \WH
HQYILRQP HOADUH QRWH SRVHG \R KDUP IXCFKHP IEDY DQG H SGMIAMYH OERUFRQEMRQY

/ DW® FRQUXP HU DZ DIHQHW IV DQ HWHQIDOHBP HOAR  VXWBIQDE®! FRQVXP SWIRQ 1Q Z HH\D
PDUHW 7KHVH P DUHW VHUH DV HGXFDWRQDOVSDFHY Z KHUIH FRQUXP HY FDQ IQMDPWZ LW
SURGXFHY BDUD DERXVWX\WIICDE®! IDWP 1Q) P HKRGY DQG P DNH IQRWP HG FKRIEHV DERXWWH
SURGXFW \WH  SXUFKDVH 0 DQ YHQGRY DRIYHO HGXFDW EX\ HY RQ WH EHQHIW R RUDQF
IDPPIQ) HWIFDOVRXWFIQ) DQG ZDWM UHGXFUWRQ $Z DUHQHW FDP SDUQV HFR OEH@Y DQG
VWBICDEION ZRUIWKRSY DUIH DOR EHFRPIQ) PR FRPPRQ I1Q ZHHND PDUHW  KHSIQJ

FRQVXP HY P DNH HQYILRGP HQEI@® FRQVARXY GHRMIRQY

,Q FRQFOMRQ VXWBICDE®! FRQVXP SWRQ 1Q Z HHND P DUHW LV D SRZ HUXOWADMI\ \R SURP RIM
HQYIURQP HQWO FRQMUDMRQ HFRGRP IE IDILOHW  DQG VRAIDO UAVSROVEIDV 98 IRFXMQI RQ
UHVRXUFH HIIFIHQR.  Z DWM UHGXPURQ ®FDOSURGXAIRQ IDUWDGH DQG FRQVXP HU DZ DUHQHW
WHVH P DUNHW VHUYH DV P RGHO' R VXVABICDELDN 1Q WH P RGHUQ HFRQRP\ © W \WH W KWSRTFLHV
DQG VXSSRUNZ HHND P DUNHW FDQ FRQMXH \R \MUYH Z KIG! IRAMUQ) D JUHHQHU P RUH HTXMDE®
Z RS

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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IFOGQ) . XPDU9 . IP 0 DQG 3XQRQ 6 IQOHQAQ) \WH \WSIE &R FIMIMRQ DQDOMY KDV
UHYHDBIG WL QUEDQAUHVHDUFK. FOMMY FHQWHG RQ DSSTFDMRQV Rl $, IQHFRP P HUIFH $, GUIYHQ
SHYRCDODWRQ DQG VHWEH URERW XQGHWFRUQ) WH IQMEVASEDY FKDIDAMU R \KMLV
EXUHRQQ) IIHG

P SCEDWRQV

7KH DIJUHIDIRQ R UHFHOMAXGEHY RQ DSSTEDMRQY Rl DUMFDOIQM® HQFH 1Q H FRP P HUFH

$,GUYHQ SHYRDDDUWRQ DQG VHWYIFH URERW KL KD KW \WH P XAEVFISEDY HAWHQFH Rl KLY
GRP DIQ SURP RWQ DEAMRQDAQYH DWRQ DWKH FROHUHQFH R $, P DUNMQJ  DQG FRQUXP HU
SV FKRBJ\ ,QGXAMUHY P D\ XWDH $, GUYHQ SHYWRCDOVDMRQ DQG \BU HID \R HBIYDWM FRQUXP HU
H SHUHQFHV  HQKDQFH HQIDJHP HQW DQG FXGYDW ELDQG @ DWW 1Q D SIRIUMWWYHD GJMBO
P DUNHVSOFH ( FRP P HUFH VRFIDOP HAD DQG HQMUBICP HQAEXVIGHWHY P X\MAHP DIQ LIRWP HG
DERX\WS , GHYHESP HOW \R VXWBIQ FRP SHIMYHQHW DQG DEAUHW FKDQIIQ) FRQUXP HUGHP DQGV

$V $, IQFUDMQI® VKDSHV FRQUXP HU SHIFHSMRQY HP RURQV DQG WKW RU DQVDMRQY P XWW
IP SBP HQVHWIEDO$, SUIRFHWHV \R HQVXUH WDQVSDUIHQR.  DQG IRAWMU FRQUXP HU FRQIIGHQRH

.HZRGV/ 6\\\WWP DIF QMDWUH UHYLHZ 94EQRP HAEE DQDOMY & RQVXP HU EHKDYIRU 6 FIHQFH

P DSSIQU $ UMFIDQ QM@ HQFH

5 H HHQFHV

DZDFN 5 ( : DPED 6 ) &DUR . ' $  S$NMUG $ UMFLDOLOM@ HQFH 1Q
HFRP P HUFH $ ELIEQRP HWE VWXG. DQG QMIDMUH UHYIHZ ( BPARQE 0 DUNHW q
&KHQ + &KDQ2®WMG 6 .IP -  6DQDEUWD , O &RQUXP HYf SHU FHSWRQ RQ

DUMHADOIQM HOFH DSST-DMRQV 1Q P DUN-MQ) FRP P XQEFDWRQ 4 XDOMMYH 0 DUNHWS HVHDUFK
$Q, QMUEDMRADG RXUDO q

-DQ 9 : DEKZDQL . (DWIDQ - . $ WMFIDOLQM@ HQFH FRQVXP HUEHKDYIRU $
K\ EUG UHYIHZ DQG UAVHDUFK DIHQED - RXUDCR| FRQUXP HUEHKDYIRXU

OIORQ ( $ .DSDQ % &DEDR ) * 7KH IQOHQFH Rl UHDI IRVIW RQ FRQVXP HY/
HYDODUWRQY R EDDQGY XVIQ) DUMEIDOIQM@HFH 3VAFKRBJ\ 0 DU q

SDKPDQ 6 6 DQG' HNN\DW 6 5 HYROWRQ] QI &RP P HIFH 7KH' \ QDP IFV DQG) XWUH RI

( &RPPHUFH : HE $SSTFDMRQY $MDQ - RXUDOR $ SSTHG 6 FIHQFH DQG ( QI IOHHUQ]
SS

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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$ EVADFW

7KH \WISGI ERWRP @HV R WH VXBIQDEIOW FRQFHSWDUH \WH HQYILRGP HQEO VRFIDO DQG
HFRQRP IE DVSHFW \KDWP DNH XS \WH \MP  VXWBIQDE®! 1Q IW Z IGHMMHQMH ( YHU P HP EHU
WM R WH SQWMG 1DWRQVY 81 HQGRUHG \WH DIHQED \R DCAHW 6 XWBICDE®!
' HYHBSP HOV* RD®  6' * V. DAXHV WDWDQ  IQGXMM  FDQ DGAHW : KHQ IWFRP HV \R
VXBICDEION WH , QMODUWRGDO0 DUMP H 2 WDQ] DWRGV P DIQ JRDOLY WH FRQMHUYDIRQ DQG
VXWBICDE®!I XVH Rl RFHDQV DQG WHU UHVRXUFHY 6 HDSRUN DUH LQMFDW WDQUSRUBMRQ KXEV
Z \KMIQ WH Z RUTZ [GH \WDQVSRUBMRQ M WMP ' XH R \WWHUFRP S®f URBIV DV D ©QG VHD IQMUDFH
VHDSRUV DUH DOR FROVGHHG DP RQJ WH P RMSROMD] [QGAMMHY 0 DQ. GHYHBSIQ) CDURQY
IDFH D VIP I@UMVXH [Q \WH P DUMP H IQGXN Z KIEK IV \WH OFN R P SBP HOQBMRQ R JURZ \K BIG
VXWBICDE®I SRUVSRIFIHY 8 MIQ) WH 0 XQAD 3RW $36(= DV D FDVH WYG KV SDSHU
H DP LOHV \WH \WUHH IDFHW Rl VXWBLQDELDV 1Q UHDMRQ \R VHDSRUARSHIDWRQY 7KH SUP DU JRDO
R WH UMVHDUFK IV \R GHMUP IOH WH GHIUHH \R Z KIEK WH IRFXVHG SRUMY 1Q @CH Z WY \KH

6' * V\KDWDUH P RAMHBIYDOARMVR WH  6' * VIQWH 81 DIHQED ' DB Z HH FROIPMG
IRP SRUWHP SB HHV DWERW \WH RSHIDWRQDO DQG P DQDIHP HQVBIYHY XMVIQ) D VSHAD®
GHWVLI QHG TXHWIRQQDILH +\ SRIMHVY WY DQG FLIRW \BEXOMRQY DBQJ Z W J UDSKIE DQDOWY
ZHH SHIRWP HG 7KH DQDOMY UHYHDGBIG WDWS GDQL 3RUWV 6 SHRIDO( FRQRP IE =RQH 0 XQAD
DDQVZINRQ 6' *V RAMR WH FRUMH6' * V DWRFIDMG Z WK \WH SRUNQGOAU

. HZRWGY 3RWV2 SHDWRQY/ ( FRQRPIE 6 XWEICDEION 6 RFADO 6 XWBICDEION ( QVILRQP HQBO
6 XVBLQDELDV 6 XMBICDE®!' HYHBSP HQM RDY 6' * V

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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' HEDUR HAR 96MQHVO DQIHP HQV ( QAHSLHIHXUIKLS ' U
5 DP P DQRCDU/ RAD$ YDAK 8 QYHUW $\ R34 D

$ EVWDFW

P SXOH EX\ LQJ IV D VSRQBIHRXV DQG XQ8OQQHG GHAMRQ \R SXUFKDVH D SURGXFWRI\MQ GUIYHQ
B\ HP RIRQDODQG SV FKRERJIEDOWIJHY : M WH UWH R P RGHD UMBIOHQVILRGP HONV @\H

VKRSSIQJ P DO [P SXOH EX\ 1Q) KDV EHFRP H P RUH FRP P RQ GXH \R YIVXD® DSSHD@) QAVSD\ V

SURP RIRQDOBFWEY DQG HQKDQFHG FXRP HUH SHUHQFHY 7KLY WXG. DIP V \R H, DP LQH WH NH

IDARY LQOHQFQ) P SXOH EX\ 1Q) EHKDYIRUIQ VKRSSIQJ P DO IRFXVIQ] RQ WH RGNV R ARWH

DW RVSKHUH  SURP RIRQDORIIHY  VRAIDOIQOHQFH DQG HP RURCDODWEIFKP HQWV'$  TXDQMIMYH

UHVHDUFK GHVLIQ Z DV XVHG \R FRIPADQG DQDO] H GDWD 1URP UHVSRQGHOW Z KR IBHTXHQ®

YMWAVKRSSIQ) P D@ 7KH GDW ZDV JDWHUHG XMQJ D \WKPMUHG TXHWIRQLDILH Z W WP
P HDVXUHG RQ D IlYH SRIQNV INHWWWFDB! DQIIQ) IR WIRQI® GVDIUHH R VARQI® DI UH

6 WKPMUWDO( TXDWRQ 0 RGHIY 6( 0  ZDV HP SB HG R DWHW WH UHDMRQKIS EHEHHQ \WH

LOGHSHQGHQWWDUDEGN DQG P SXOH EX\ IQ) EHKDYIRU 7KH UHVX@V R \WH DCDOMY IQEFDWM \WDW
D@ RXU YDUDEGN W QUEDQ® LQIGHQFH P SXOH EX\ 1Q) EHKDYIRU 6 \RUH DWW RVSKHH IQFOQQ]

HOP HON VXFK DV @KWY EDFNJURXQG P XVIE FBDQIUHW DQG WRUH @\ RXW KDG D SRVMYH

IP SDFW ~ S 7KHVH VHQURY DQG SK\ VIEDOIHDWUHV FUHDM D FRP IRUNE®I DQG
HQDILQ) VKRSSIQ] HQYLRQP HQW HOFRXUJ Q) FRQUXP HY VR P DNH VSRQEIGHRXY SXUFKDVHV

3 URP RURQDORI IHWY Z HUH DOR IRXQG R KDYH D W QUIFDQAP SDPARQ EX\ 1Q) EHKDYIRU ~

S ' VFRXQN @ MWGWP H GHDY DQG EX\ RQH JHWRQH IUHH SURP RIRQV JHQHIDW D
VHQH R XUHQR DQG DSSHDOR \WH FRQUXP HUV GHVILH IRUYDOH  RIWQ UHVXEID] 1Q XQBOQHG
SXUFKDVHV  7KHVH RITHY IQGHQFH FROUXP HY HP RIRQD® B\ WJJHUQ) IHDUR P DMQI RXW
)202 GDAQ) W IPSXOMYH EX\IQ) 6RADO IQOHFH PHDWXHG WWRXIK SHHU
UHFRP P HQCDURQY JURXS VKRSSIQ) EHKDYIRU DQG [QOHCFHU P DN HP HUHG DV DQRWHU
IP SRUDQVIDARU ~ S &RQUXP HY DIH @\HO R IRBZ \WH RSIQRQV DG
SUHHMHQFHV R IUHQGY IDPI® P HP EHY RU VRFIDOP HAD SHYRQDMMV 7KH SUHVHQRH DQG
DSSIRYDOR RWHY FDQ FUHDW D SV FKRBRIIEDOSXVK WZ DG EX\IQ) HVSHAID® Z KHQ \WH
FRQUXP HUVHH\V VRFIDODFFHS\BIQFH RU YDIGDWRQ ( P RURCDODWIFKP HQAZ DV IGHQMHG DV \WH
P RW\SRZ HUXOSUHARRUR! [P SXOH EX\ 1Q) ~ S 6 KRSSHWY Z KR 1HHOD VMRQJ

FROQHAIRQ \R FHUBIQ EWDQGY RU SURGXFW DUH P RUH @\HO R P DNH XQSOQQHG SXUFKDVHV

( P RURQDOEWDQAQ) DQG SHWRQDOP HP RUHV DWRFIDWMG Z W D SURGXPAWRUMRUH HQKDQRH \WH
FROXP HV ZI@GICQHW W EX\ HYHQ IQ WH DEVHQFH R D ®JIFDO QHHG 7KH PRGHO
GP ROMDWG WRQ JRRGHWR IW IQAFDRY &), 71, 506($
6505 FRQIP Q) WH UHIDEIOV DQG YDIEW R WH SURSRVHG UHDMRQUKISV 7 KHVH
IIOAQIV VX JHWAWDWUHBIBLY DQG VKRSSIQ) P DOP DQDIHY VKRX@G IRFXV RQ FUDWY D
SEDVDQNARUH HQYMURQP HQVGHMI QQJ DWIDFWYH SURP RURQY GIYHUIDI Q) VRAIDAQ GHQFHY DQG
EX@Q) HP RIRQDOERQGY Z W FXWRP HY 7RI HWHU IWHVH VDWW LHY FDQ WU QUIFDQW® LQFUHDVH
WH QHIKRRG R [P SXOH SXUFKDVHV ) XWWUH UHVHDUFK FDQ H SDQG RQ WHWH 1IQEQIV B\
H S®UQ) WH [P SDFWR RQIH VKRSSIQ) HQYILRQP HQN  FXGMUDO GLIHIHQFHY - GHP RJWDSKIE
IDARY DQG HFRQRP [E FRQAMRQY RQ FRQVXP HU [P SXOH EX\ IQ)  $GAMRQD® FRP SDUDWH
WYGEHY EHEHHQ WDGMRQDOP D@ DQG GIMIOSOMWRP YV PD SURYIGH IXUKHU IQAIKW 1OR
HYROIQ) FRQUXP HUEHKDYIRWY 1Q D WDSIGD FKDQIIQ) UABIODQGVFDSH

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH



. HZRWV ,PSXOH %X\ Q) 6KRSSIQ) 0 DO 6\RUH $\W RVSKHUH 3 URP RIRQDO2 IIHY 6 RFIDO
,QOHQFH ( P RIRQDCS WIFKP HQW& RQUXP HUY4HKDYIRU 6 WKPMUDO TXDWRQ 0 RGHIRJ 6( 0
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/| RZ GHQVIW SROHWA BICH /' 3(  FRP EIQHG Z W JURXQG WH IXEEHU * 75 RITHWY D SURP QY
DYHQXH IRUHQKDQAIQ) EIRGHI UDGDELDN 1Q SROP HUP DWEHV 7KLY LQQRYDMYH DSSURDFK IQYROHV
WH IOMIUDMRQ R ZDWM * 75 DQG /' 3( P DWEHV R GHYHBS FRP SRVIM P DMUDY Z W
HQKDQFHG  EIRGHI WDGDELONV DQG VBICDEION 7KV WYG.  IQHWIDWY \WH \VAKFMUDO DQG
HQYILRQP HQOEHKDYIRXUR! /' 3( * 75 FRP SRVMRQV IRFXMQJ RQ WHU SRIMQIMDOWR DGGLHW
\WH SHUMMOAM/XH RI SOVIE Z DWM 7 KH SURFHW GYHIDIHV WH SURSHUMV Rl /' 3( D ZIGHO
XVHG SROP HU ZKIB! IQFRSRIDIY UHR FBIG XEEHU SDUNFGN R UHGXFH UBHIDQFH RQ YILIIQ
P DWUD® DQG P MIDW Z DM DFFXP XOMRQ % IQFRSRUIDIQY * 75 DV D II@U \MY UHVHDUK
H SEUHV IW HIHFW RQ EIRGHJ UDGDEIMV DQG HQYLRQP HQBOIP SDFW 7KH VWG DOR H DP IQHV
WH IOMSD R SROP HUEWDQRKIQ) DQG IIEUFRQMQONVDIP [Q) R RSWP 1} H P DWUDCSHURWP DQFH
IRUVXVABICDE®I DSSTFDMRQY % P RAL 1QJ \WH SROP HUP DA \WH UHVX@) FRP SRVIW H KIEIW
FROWR®MIG GHJ UDGDWRQ EHKDYIRXU HQDE@Y W XVH 1Q YDURXV DSSGFDWRQV VXFK DV SDFNDJLQJ
DQG FROMKAIRQ ) XUNHP RIH WLV \WFKQTXH DDIQV Z W FIUFXOU HFRQRP\  SUGFISGBN B\

WDQVIRWP 1QJ Z DWM QR YDODE®! UHVRXUFHV P IQIP ] LQ HQYIURQP HQBIOIP SDFWDQG SURP RUY
UHVRXUFH HIFHGR  7KH UHVXOV R WKLY UMVHDUFK Z RUN SURYIGH IO KW IOR \BIEUQ) SROP HU

FRP SRVMAV IRUIP SUIRYHG GHJ IDGDURQ DWWV Z KIGB! P DIQBIQIQ) IXQRIRQDOIOMI LW FROUEX\IY]

\R DGYDQFHP HQW 1Q HFR IUHQED P DWUDOVAHQFH 7 KH GHYHESP HOAR \WHVH EIRGHI IDGDE®!

FRP SRVMAV DCGUIHWHY FUMFDOMVXHV VXFK DV SOMIF SROMRQ DQG WUH Z DM P DQDIHP HQW
Z KIG! FROMEXWY \R J BEDOXBICDELDN J RDY ) XWMUH UAVHDUFK VKRX@ IRFXV RQ RSP [] 1Q) WH

FIRGH] IDCDWRQ DWWV HCKDQRIQ) P DWUDOSHURWP DOFH DQG VFD@R)  SURGXFURQ SIRFHWHY \R
HQVXUH Z IGHVSUHDG DERSWIRQ LQ LOGXIDCDSSTFDMRQY

. R ZRWGV %URGHI UDCDEIQN VXMBICQDEIW SROP HUP DWW HOYIURCP HQNZ DWM P DWUDO

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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$ \WRADM3 UR HARU 3 LRGAWRY( QILGHHIQ) ' HEDUR HQW
1 DARDO QMIMMR 7HKQRB)\  $ JDIED

5 FVDURK 6 FKRDU 3 IRGAPARY( QILGHHIQ) ' HEDUR HW
1 DARDQ QMMMR 7HKQRBI\  $ JDVED

$EWADFW ,Q DQ &RXQN P DQXIDPMUQ) IQGXIHY SO\ D SIYRBOWRGI IRU WH HFRQRP IE
SIRIHW 7KHHRWH 1Q WY FKDBIQIIQ) EXMQHW VFHQDURY P DQXIDRMUQ) LOBXAMUMHY VKRXG
EH VXVBAQDE®! 1RU\KMHU EHWHU IXYUH H MMQRH DV ZHODV IRUUMQI WH FRXQMV * ' 3 7KLY
VXVBICDEION FDQ EH DFKIHYHG HWHU HFRQRP IED® RUVRFID® RUHQVILRGP HQU@M 0 DIRUW R
FRP SDQHV \WIQN DERXWHFRQRP LE. RU VRFIDOVX\ARICDELDY DFKIHYHP HQW 9%XKHUH DUH BW R
VFRSHV IRU HQYILRQP HQBO VXBIQDEIOW DFKIHVHPHON 1RZ RQH R WH DYHQXHV [RU
HQYURGP HQBOVXWBICDELDY DFKIHYHP HQAMY \WH J UHHQ VXSSTHU VHBIPIRQ 7KLY IV EHFDXVH R
WH IDPMKDWVXSS@HY KDYH DQ [P SDFWKOUR®! [Q WH P DQXIDRXUQ) [QGXAMHY 1RU FUHDIY
VMBICDEION ,Q WH SUHVHQWZ RN  VXSS@HY IRU WH P DQXIDRMUQ) IQGAMHY KDYH EHHQ
VHOIPMG FROMGHUQ) J UHHQ FRGFHSW' XUQJ VHBIFIRQ WIIH VRP H Rl J UHHQ FUMUD KDYH EHHQ
FROVGHUHG Z WK D YIHZ \R DFKIHVIQ) HQYILRQP HQBIOX\BACDELQNV

. HZRWGV 6 XMBICDEION 0 DQXIDRAMWQ 6 XSSOHU ' DB $ CDOWFY

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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1 DURK YDQEDX ' UBDMK . XP DUBDKX

5 FDURK 6 FKRDU' HBDWR HOAR & RP P HIFHDQGO DQIHP HQV' U
& 9 5CPDQ8 QYHMW . RM %4M\SXU & KKDMWIDK , QaD

$ \WMEQAB LIRHWRU' HSDUWR HOAR & RP P HIFHDQG0 DQIDIHP HQV' U
& 9 5DPDQ8 QYHMW . R %AM\SXU & KKDMYIDK , QAD

$ EVWDFW

7K VFRSIQ) UHVIHZ DGYRFDMV IRUD KRDAF 6 XVWBACDE®!I 9 DOH &KDIQ $QDOMY 69&$ R
,QADV P IGWFOMMY HQFRP SDWMQJ HFRQRP IF HQYILRQP HQBO DQG VRFIDOGP HMRQY W
FRYHWY WH HQIWH SURFHW IURP  FKDIQ P DSSIQ) \R HQG P DUNHWDQDOMY DQG LOWMI DMV 9 DOH
&KDIQ $CQDOVY 9&$ FOMMU GHYHBSP HQV DQG FRRSHIDWYH DSSURDFKHV R RIHU D
FRP SUHKHOWYH XQGHWABQAQ) ' HVSIW WH JURZIQ) VUJQUEDQFH R WH P I®WVHRARU DQG
) DUP HU 3URGXFHU 2 UDQ] DMRQY )32V 1Q ,QAD UHVHDUK IURP D VWDWAJIE P DQDIHP HQW
SHYWSHRAYH UHP DIQV @ WG 7KV WXG VHHW \R DGAHW \WDWJIDS 8MQJI $UWH DG
2 0 DO\ V VFRSIQ) UHYIHZ IWDP HZRIN IWCRWRQD IGHQMHY H MY UAVHDURK JDSV EXWDOR
H DP IQHV VXVBLQDELDV RUHQIMG YDOH FKDIQ IUDP HZ RUNV \BARUHG \R DI ULRRG A VWP V

. HZRWV 9DOH &KDIQ $CDOMY 6 XWBICDELON 3 URGXFHU 2 UDQ] DMRQ 0 LGW 6 FRSIQJ
5 HYLLZ

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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0 V6DQXX D6KDPD ' U6DA 6UWDM' UO DQRRUS KP DG
5 HHDUK 6 FKRQU - OP ID+ DP QOG8 QYHMW ' HBL

$ WRADM3 IRHARU - OP ID+ DP AOG8 QYHMW ' HBL
$ WIMEQAB IRHARU - DP LD+ DP (D68 QYHMW ' HBL

$ EVWDFW

7K VWYG.  LQYHMM DMV \WH P SDPWRI DQWURSRP RUSKIE FKDVERW Z KIFK SRWHW KXP DQ WDIW
VXFK DV QDP HV  SHWRQDQMV DQG HP RIRQDOH SUMWIRQY RQ VXWBIGDE®! FRQVXP HUEHKDYIRWY

6 X\WBICDELOMV J@EDOHP HUHQFH GUYHV EXVIGHWHV \R [P SBP HOAVFKDERW WDWMDQVFHQG
EDVIE WDQVDRURQY \R HQFRXUDIH HFR IUHQED FKRIFHV 7KLY 1QYHWM DWRQ EDVHV W \WHRUHWFDO
IWDP HZRIN RQ $QKURSRP RIBKIWP  7KHRY 6 RFIDO3 UAVHQFH 7KHRY WH 7KHRY R 3 OQCHG
%HKDYIRU DQG &RIQWYH 7UW7KHRY ZKI® FRQGXAWY D TXDQBAYH A VAMP DIF QMDA
UHYIHZ \WMURXIK WH 35,60 $ 1UDP HZ RUN R LOWMI IDW WXGHV ILRP 6 FRSXV DQG: HE Rl 6 FIHQFH
CDWEDVHV 7KH 7&&0 WP HZRWN FDWMIRU HV UAVHDUFK RX\BXW QR GMIPW\KHRUHWEDO
FROM WDO FKDIDPMMIE DQG P HWRGRRIIEDO IQWKW 7KH VWG HSB®RMV KRZ

DQMURSRP RISKIE GHMLIQ ERRW FRIQWYH \WKWWDQG XVHU HQJDIHP HONZ KB H DP 1QQ) \WH
SHWXDMYH HIHFW R Z DUP W FRP ELQHG Z W VX\MBICDE®! P HADIIQ) DQG HURUUHVIGHGRH \ HW
FRAWWVFRQIDXHV R EH \WH SUP DU IDARUIQ GHAMRQ P DNQJ  7KH WYG  SRIQN RXAWDQ ,QaD

VSHFLLE UMVHDUFK JDS Z KIBH VWHWIQ) \WH QHFHWIW IRUFX@MUD® DEDSWG FKDVERW 5 HVHDUFK
IOAFDWV WDWHP RIRCDOERQGY FRP EICHG Z W \WKWWWHQKDGRH VXMBICDELOW IOMQIRQY Z KIEK
SUHVHQASIDPWFDODSSTDMRYY [RU P DUINAMY SRTIF\ P DNHY DQG 8: G-MIQHY 7R HQKDQFH
FKDERWSHURWP DQFH 1Q ,QADV P XGWDFHMG P DUNHWXWYUH VWHGHY QHHG R LOYHVAL DWM @) XIVWF

AYHVW DRQ) ZM GQIIWACDO IP SDFW \R DRYDW WHU WRBI DV G QP IE DIHQW IRU
VXVBICDE®! EHKDYIRIDAFKDQIH

.HZRWGY $QMRSRPREKMP &KDWERW 6 XWBIQDEION &RQUXP HU %4-KDYIRXU 7&&0
) IDP HZ RW

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH



6867$,1$% ( ' (9(/230(17 &25325%$7( *29(51$1&( $1' 7$;
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3XKSDQDDS5 DV$ BKUMHAE KDQB D
" RARUDCE DA EWM 9 LCRG* XSW6 FKRRCR 0 DCRIHP HQV

,QAD0, QMMMR 7HKR®RI\ . KDIDISXU ,QaD
9 LGQRG* XSW6EFKRROR 0 DQIDIHP HOW, QADQ, QAMMR
7HKER®R)\ . KDIDISXU ,QaD

QARGXPURQ

7D DWRQ VHHV DV D VRXUFH R UHYHQXH DV Z HODV SURYIGQJ D EHWHMU VRXUFH IRUIXHE) \WH
VRFIDO HFRQRP\  / DUH FRSRIDIRQYY RWMQ HQIDIH 1Q WH DFWR UABIQQ] FDWK ZLMIQ
FRP SDQHV Z KIEK 1V WH X DM VRXUFH Rl UHYHQXH IRUMH J RYHLQP HQW. RYHUP DQQ DQG 9 HIM

7D DYRGDQFH 1V D XQYHWDOFRGFHUD DV IMEBZ HY WH J RYHUZP HOAUHYHQXH DV Z HODV
FUDWMV UHVRXUFH FROMBDIQW IRU SXEQF JRRGV DQG \WH GHYHBSP HOVR \WH HFRQRP\  7KH
EXUHRQQJ HIRWV DP RQJ SRIF\ P DNHWY IRUFXUELQ) B[ DYRIGDQFH DQG XQFRYHUQ) \WH SRMQIDO
FDXVH R QRQFRP STDQFH IQFUHDVH IQMUAWIQ D] DYRIGDQFH 70 DYRIGDGQFH LV RIWQ FROUGHHG
D ZD \R IQFUDVH WH FDWK IGZ IOUGH WH FRP SDQ ZKIEK VHYHV DV DQ IQMHWWR \KH
VKDUHKRGHY 7KH IWLP P DQDIHP HOADFW 1Q \WH IQMHWWRI VKDUHKRGHY GHSHQAQ) RQ \WH
ILP V FRSRIDM JRYHULDGFH 7KHUHRWH \B[ DYRIGDQFH VHUHV DV D GHMUP ICDQAR FRUSRUDWM
JRYHUDGFH : KIBH WH FRQIMXXP EHEHHQ \WH VRFIDOUHVSROVEION Rl FRISRIDIRQY \RZ DBV
VRAHW DQG VHYIQJ WH Z HDAM P DQDIHP HOAR  VKDUHKRGHY SWRYIGHV D SRIMQIDOJIDS WL
P HFKDQWP RIWMQ DI HAW WH \B{ DYRGQ) EHKDYIRXUR! \WH FRISRIDURQ :  KLB! SUHYIRXV VAXGHV
IRFXV RQ KRZ \B[ DYRIGDQFH EHKDYIRXULY IQOHQFHG B\ WH IQMDOIQRIP DIWRQ HQYILRGP HQW
FRUSRIDM UHSXVBMRQ DQG &( 2 FKDUDRMUMIEY 1Q GHYHBRSHG FRXQUHV : KI®! \WH GHYHBSIQJ
FRXQAHV DUH KLJK® DIHAWG B\ WH\B[ DYRIGDQFH WH GHSHQG KHDYI® RQ FRUSRIDWI Y[ R IXHO
WH HFRQRP\ . RD\ HWDO ,Q DQ IQFUDMQI® JBEDQ HG HFRQRP IE HQYILRQP HQWWXHV

FROFHOQ] FRSRIDW WDQVSDUHQR.  HWIFDO JRYHULDQFH DQG VXWABICDEION KDYH EHFRP H
IOMI WDOWR SXEQF AVFRXUH $PIG JURZIQ) WFUAWD ILRP BHIXOWRY WENHKRTGHY DQG FLYIO

VRAHW 1ILP V DUH EHQJ FD@IG XSRQ QRARQD \R P ) IP [} H VKDUHKRGHUZ HDGK. EXDOR \R D Q
\WHU RSHIDWRQY Z W EURDGHU SUGFISBV R HQYILRGP HQEO VRFIDO DQG JRYHUDQRH  ( 6*
UHVSRQVIELDNV

$PRQ WH PDQ FRUSRIDW EHKDYIRXWY XQGHUWH GIQV \B[ DYRGDQFH GHIQHG DV ®UDOEXW
DIJUMMYH B SOQQQ] WDWIIHV \R PIQP JH \B @EMMV KDV HP HJHG DV D FUMFDO
FROFHD : KO \M DYRGDQFH PD HKDQFH VKRUMMP  SURIMIELOW W WDIVHY  HWIEDO
UHSX\BMRQDO DQG VXVBICDELDN IM/XHV \WDWFDQ XQGHWP ICH BQJ \MP 1P YDOH DQG VREHABO
WKW 7KXV WLV 1P SRUBQVWR FRQGXFWJIRYHUDGFH DQG VXWBIQDE®! GHYHESP HOVDV D
P HFKDQWP DIIHAY WH \Bf DYRGQJ EHKDYIRUIQ DQ HP HUIQ) FRXQM @H ,QED 2 XUVXG

WHHRH GHOHV QR XQGHUH SBUHG DUDV R \WH QMDWUH \WR HDPICH \WH DAXH 1Q D
GHHBRSIQ) QDWRQ @H ,QAD 7KV SDSHU IQHMMDMY WH UHOMRQKIS EHEHHQ ( 6*

SHURWP DQFH FRUSRUIDWM JRYHUDQRH P HFKDQWP V' DQG\M[  DYRIGDQFH EHKDYIRUDP RQJ SXETF®

QANG IILP V 1Q ,QAD ,QAD RIHY D XQTXH HP SIWFDOVHWNG) EHQJ DQ HP HJLQ) HFRQRP\ \KDW
KDV P DGH WLJ QUEDQAUHI XOWRY  DGYDQFHV 1Q ERW FRUSRUDWM JRYHUDQFH DQG ( 6*  QVFBVXUWH
UHTXIWHP HQW RYHUWH OW\GHFDGH

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH



0 HWRGR®RJ\
6 DP S®IDQG' DWW

7KH VW¥G HP S® V D SDQHOGDWVHAR ,QEDQ QRQ IIQDQADOILP V QAMG RQ WH 1 DMRQDOG \REN
([FKDQIH 16( IRP R ) LQDQFIDOGDWY DQG J RYHUDQRH 9 DUDEGN Z HH H WDRWG

IURP \WH 3 URZ HW GDMYEDWH P DIQMICHG B\ WH & HQAH IRUO RQMRUQY ,QADQ ( FRQRP\ &0 (
ZKI®I ( 6* VFRUHV ZHH REWICHG IURP %BRP EHJ

5 HVHDUFK G-V Q

( P SWUFDCP RGH DQG YDUDE®! GHIQURQ
2 XUEDVHICH P RGHAV SUHVHQMG DV EHBZ

" HSHQGHQAWDUDE®! : HXWH &( 75 FOWK HIHAWH W] W DVDPHDVXUH R 7$ ' HVDLDQG
' KDUWP DSDD &( 75 VGHIHGDVD MR R FDWK WM SDIGWR SUH WM 1QFRP H

,QGHSHQGHQWNYDUDE®! : H XVH ( 6* DQG JRYHUDGFH GHWMP IQDOW (6%  SHURWP DQFH LV
P HDVXUHG XMIQJ WUHH VXE GP HOMRQV QDP HO® HOQYMLRQP HQWV(  VRAIHW 6 DQG JRYHUQDQFH
* : H XVH ERDG IQGHSHQGHQFH &(2 GXDOW IQAMOMRQDORZ QHIKIS ERDUG VIH ERDUG
PHAMQV DQGY%J DV P HDVXUAV R JRYHUDGQFH

&RQAROYDUDE®N« ZH XVH GYHIUH DIH MIH \BQIIEEIOV &)2 5 ' DQG FXUHQMDVR DV
FROAROYDUDEBN

" HVFUSWYH VWMV

7DE®I  VKRZV WH GHVFUSWYH \MBANANFY [RUWH 1ILQDOVDP S®I 2 XU GHSHQGHQWDUDE®! &( 75
FDVK HIHAYH \B{ UDW KDV D P HDQ YDOH Ri ZKIFK IV EHBZ \WH DYHWDIH 675
FDBXOWG |RUWH VDP SO SHURG

S HVXAV

7DE®  VKRZV \WH HAP DWV UHVXE®Q) ILRP K\ SRKMHMY  \WDW( 6* DU VIQUEDQ® DQG
QIDWHO DWRFADWG ZIW W] DYRIGDQFH - IDQ) HWDO 7KV 10E3Q) HQRFHV WH
K\ SRMHVIY \WDW( 6* RUHQMG 1P V IQMEDO H EURDGHU VRAHMEOH SHABMRQY DQG DUH GIW
QHO R HQIDIH 1Q \WIDWMI LHV \WDWFRX@ EH SHIFHLYHG DV XQHWIEDCRURSSRUNMQMIE

7DEGI  VKRZ V WDVWIKH GHMUP IODQNV R FRUSRUDW J RYHUCDQFH DUH VLI QUEDQ® DWRFIDWG Z W

&(75 $PRQ JRYHLDQFH YDUDE®N ERDWG IQEHSHQGHORH HKIEEW D VWRQJ QHIDWYH

UHDMRQVKLS Z W W] DYRIGDQFH ) ILP V Z W D KLJKHUSURSRUARQ R [QGHSHQGHONGLHRRLY UHSRUV
VIQUEDQ® KUKHU HIHRWH \B[ WDWV  VXIJJHA) EHWWU FRP SIDQFH &( 2 GXDOW DQG
IOAMMAMRQDORZ QHUYKLIS DUH DOR QHIDWHO UHDWG \R \B[ DYRGDQFH DIILPIQ) WH UR®BI Rl

H WLDCP RQURUQ) 1Q SURP R W[ FRP SIDQFH %RDUG V] H DQG ERDUG P HHWQ IUHTXHQR. DUH

SRVMYHO UHDWG \R HIHAYH \Bf DWV VXIJHI \WDWEWRDGHU DQG P RUH DRIYH ERDUGV
HQKDQFH RHUIAIKWO4)  DXQWRUSUHVHGRH DOR VKRZ V D P DU ICD@® L QUEDQASRVMYH [P SDFW
RQ&( 755 [P SOIQ) \WDWKLIK TXDOW DXAW FROMBDIQ DI J UAWMYH W] SOQQQ]

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH



& RQFOX\VIRQ DQG 3RAF\ ,P STFDUWRQV

7KY VWG FRQMEX\MV \R WH QMDWUH RQ VWBIQDE®! FRISRIDM EHKDYIRXU B\ HP SIUFD®

@NQI ( 6* SHURWP DQFH DQG FRISRIDW JRYHUDGQFH Z WY DYRIGDQFH 1Q WH ,QEDQ FRQM W, W
ILQGV FRP SHA HYIGHQFH WDWERWK ( 6* FRP P WY HOADQG HITHAWYH JRYHUODGRH ARKPXUHY
VHUH \R P LMD DIJUAWMYH \B[ SOQQQ) SIDFWFHY 7KH VMG FROMEXWMV \R \H FXUHQW
QMDWUH RQKRZ ( 6* DIHAW IILPV GHIMRQV 2 XUWXG DOR H DP IGHV WH URBI Rl FRUSRUDM

JRYHDGRH 1Q DQ HP HUIQ) HFRQRP\ FRQOM W 2 XU WYG.  SWRYIGHV DQ IQHMDURQ R WH

JRYHUDGQFH IWXH DQG FROUEX\MY \R WH H \BQAM] UAVHDUFK B\ DGAQ) XQTXH HYIGHQFH DQG
QWKW ) URP D SRIF\ SHYWSHANYH WHVH [IQEQIV VXJ I HWMKDWIHI XOWRY  HIIRUV R HQKDQFH

(6% QVFRVXUHV DQG JRYHUDQFH SUDFWFHY DUH @\HO R \ IHG EURDGHU HFRQRP IE EHQHIW 1Q
WP VR P SIRYHGW[ FRP SIDQFH DQG HWIEDOFRUSRUDWM EHKDYIRXU) RUILLP V' \KH LOMI IDIRQ Rl

( 6* SUQFISGN DQG JRYHULDGFH UHRWP V QRARQD DO QV Z MY WBNHKRTHUH SHAIMRQY EXVWDOR
P MIDWV UHSXVIMRQDO DG BHIXOWRY UMV DWRADMG ZLMK ] DYRGDQFH ,QMHVRY

SDUFXOWD WRVH DGRSW ( 6* IRFXVHG WIDMIIHY VKRXG YIHZ B WDQVSDUHQR  DQG
JRYHLDGFH TXDOW DV IQMI WDOFRP SRQHOW R VXWBICDE®! IQYHIDY ) ICD@® \B[  DX\WRUANAY
PD FRMGHU (6* DQG JRYHODGFH GVFRVXUHV DV XVHXOUWN IQAFDRY ZKHQ VB HIJ

FRP SIDQFH HIIRWV

5 H HHQFHV

DY + +X : -IDQ) 3 ' RHV ( 6* SHURUP DQFH DIIHPWFRUSRIDM \B{  DYRIGDGFH'!
( IGHQFH ILRP &KICD ) IQDQFH 5 HVHDUFK / HWHLY/

'"HVDL 0 $ ' KDWP DSDD ' &RSRIDW I DYRIGDQFH DQG KLIK SRZ HIHG IQFHQIYHY
- RXUDAR ) IQDQADO ( FRQRP IFV q

RD * < 6DSH. 1 6 7KH URBI R FRISRIDM JRYHUDQFH RQ FRUSRIDWM W

DYRIGDQFH D GHYHBSIQ] FRXQA SHY/SHRWH - RXUDORI $ FFRXQWY 1Q ( P HJIQJ ( FRCQRP LHV

. RHP D - OHW 3 7KH P SDPWR FRUSRIDW JRYHUDGFH RQ FRUSRIDM \B
DYRGDQFH $ QMIDMUH UHYILZ - RXUODOR! , QMUCDMRQDCS FFRXQIQ) $ XA DQG 70 DIRQ

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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$ \WMEQA3 IRHWRU' HSDUR HAR |, QRUP DARQ7HKGRB)\ - DIDQDW, QINMMR
0 DQIHP HQAMAHIAH/ 5RAQL 1 HZ ' HBL , Q@D
' HEDUWR HWR ( GPARQIFYV * &( 7 * UDMJL ROD

$ EVWDFW

7KH WDSIG JURZ W Rl VP DWAMAKQREJ IHV DQG UHIDQFH RQ @I MIOVHWIEHY DUH GUMIQJ IQRHDVHG
GHP DQG IRU FBXG FRP SXWJ EXWWLY DOR GDGV R I QLIFDQWHQYILRQP HQUEIO FKDOIQI HV
7 IDGMRCDOFBXG DUFKIWFMUHY  UBHIDQARQ OU H GOV FHQMY  FROMEX\W VXEWBQID® \R JGEDO
FDUERQ HP MMRQV DQG KWK HOHU\ FRQUXP SWRQ ' D FHQMY DOR Z DWM P I@RQV R QMY Rl
ZDMU IRU FRRIQ) DQG JHQHIDW FROUGHDE®! HOFWRQE ZDWM $V VRFAIHWAV SXVK IRU
VMBIQDEION HQHU\ HIFIHQADQG HFR UHQED FBXG VROMRQY DUH YMIO 7KLY Z RN IRFXVHV RQ
GHYHBSIQ) JUHHQ FBXG DUFKIMWRMUA XVIQ) IQQRYDIWH P HWRGY @\H HGIH FRP SXW DQG
VHYHBW VWPV R UHGXFH  HQYILRQP HQWO P SDFWZ KIBI HQKDQFIQ). SHURWP DQFH  DQG
VFDDELOV 1RU VP DWFMHV DQG RIMHU DSSTFDMRQY  7KH IQFUHDMQ)  UHIDQFH RQ FEXG EDVHG
\MPKQREJ LHV 1RUVP DWWFMA DQG VWBICDELON HIRW KLIK@ KW \WH QHHG IRU J UHQHU FBXG
VROMRQYY 7KV ZRW IQFOGHV FDVH WXAHV R JUHQ FBXG IQUWDWHY 1Q VP DWW FBXG
DUFKIWPXUHY  IRPXMQ) RQ PIQP [ 1Q) HQYILRGP HQEO P SDFWZ KIB! VXSSRMQ) WH JURZ IQJ
GHP DQGV R LOMUIFRQUHAMG  HFR FROVFIRXY VWPV VWH SBRUHV LQQRYDWYH \WIDWMI IHV \R DDJ Q
FEXG FRP SXWQ Z W VXVBAQDELDW J RDYY

L HZRWGV * HHQ&BXG &DUERQ( P MRQV 6 XVBICDEION ( FR ) UHQED 6P DU MV

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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$ EVADFW

) XWMUH 8 QBRANHG $5 95 ' UYHQ 3K\ JMIO%DQAQ) 3DYIQ) WH : D\ IRU 6 XWBIQDE®! ,QED
RV IOR \WH WDQMRP DIYH SRZHUR $5 DQG 95 WFKQRRIIHV 1Q WHRWP IQ) EWDQAQ)
MDA LHV \WURXI K SK\ J MIOH SHUHQFHV VSHELLIED® 1Q WH ,QADQ FDVH 7KLY TXDOBMYH \AXG
LQYHWM DMV KRZ HQIDJLQ) FRQUXP HY WURXIK $5 95 SRZ HIHG SK\ JMIOEWDQAQ) HQKDQFHV
FRQVXP HU HQIDJHP HQWV SURP RMV EWDQG HTXIW DQG VXSSRW VXWBICDE®! P DQDIHP HQW
SIRFHWHV $ QFKRUHG 1Q 7$0  WH UHVHDUFK DCDOVHY FRQUXP HU SHIFHSWRQY Z W UHVSHRMA
SHUFHYHG XVHX@HW HDVH Rl XVH DWAXGH DQG EHKDYIRXUDOQMQIRQ \RZ DU [P P HWAYH UHABIO
WRKCQRBJIHV 7KH IQEAQIV VKRZ WDWS5 95 \WMPKQREJ LHV IQFUHDVH SURGXPWYIVXD@ DIRQ DQG
WH EX\ HYf GHFMRQ P DNQJ SURFHW Z KIB!I VIP XGEIGHRXV® GHRUHDMQ) SURGXPWUHMDY WXV
FROUEXUD) \R VMBICDELON 3 K\ J MIOARUHV DUH SUHHUHG B\ FRQUXP HY | RUWHUFRQYHQIHGRH
IOMDAYIW DQG HFR IUHQED QDWUH 7KH SDSHUHDERIDMY RQ KRZ EUDQGY DQG UHBAGLY FDQ
MDA LED@ LOFRUSRUDW SK\ J WMBICH SHUHQFHV \R FIBEQVK FXWRP HUB DV UHGXFH Z DWM DQG
P HHW VXWBIQDE®! GHYH®SP HQWJRDY 1Q ,QAD $, EDVHG SHWRQDD DWRQ IRU P DQDJHUDO
IP STFDMRQV DQG | XUWNHUUHVHDUFRK. DYHQXHV DUH VX J HVMG IRUSK\ JWBCEWDQAQ) ILRP D VHRRWDO
SHW/SHAYH

. HZRWGV $5 95 3K JMIOWDQEQ) %DQG ( TXW 6XWEBICDEION &RQUXP HU %4-KDYIRXU
7THFKQR®J\ $ FFHS\BQFH 0 RGHO 7$0

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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$ EVADFW

7K VWG VA VWP DWFD@® H] DP IQHV KRZ O XU IDVKIRQ EUDQGY DUH DEDSWQ \R WH P RXQUGY
GHP DQG |RUVXWBIQDE®! DQG FILFX@UHFRQRP \ SIDAWFHY 7 IDAMRQD® WG \R H FOMYIW DQG
HFHW O[XU LIV XQGHJRQI D WDQVRWP DWRQ DV P RGHD FRQUXP HY IQFUHDMQI® YDOH
WDQVSDUHQR.  HQYILRQP HQBO UHVSRQVEIMN  DQG VRAIDO DFFRXQEELMY  7KH REMIPYH IV R
LOYHMM DWW KRZ O XU EUDQGV FDQ UHFRQFIGB! KL K HQG DSSHDCZ WY HWIEDAP SHUIDWHY

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH



' ,6326,7,216 7+$70%77(5 $678' <21 25*$1,=%$7,21%/
(1(5*<,1 +263,7$/6

0 DQN* KRK 3R 6X\P MDO XNKRSDGK D
9 LGQRG* XSW6EFKRROR 0 DQIDIHP HQW
, QADQ, QAMMMR 7HKGER®)\ . KDDISXU ,qab

QARGXFURQ

( HU\ 1Q DQ RUDQ] DWRQDOVHWI) KDV EHHQ D IRFXVHG UVHDUFK R VFKROWY DV Z HODV
SIDPMRQHY RYHUDMAIHZ GHFDGHV %4XFK * KRVKDO &WRW HWDO ' XWRQ

6 SUHMWHUHWDO ' XVRQ SRWYOWMV \KDWHQHU\ KDV EHHQ IGHQMHG DADU H DV DQ
1P SRUBQADRRUIQ OHCOAQ) RU DQL} DWRQDAXCQPMRQQ) EHFDXVH HQHU\ 1V SHUFHLYHG DV D OWQW

UHVRXUFH \WDWHQKDQFHV LQALYIGXDOKNUYIQ) DQG RE SHURWP DQFH & UIRW HWDO \AIAMY \KDW
WH ZRG HQHJ\  WRXIK ZIGHD XVHG 1Q RUDQ] DWRDOFRQMW LV D YHU YDIXH DQG

DP ELJXRXV FRQFHSW / H\  DQG 0 HUWY H SOIQHG HQHU\ DV WH YHU VSILW P RD®
HOMXVIDVP P RIYDMRQ SDFH DQG SHURWP DQFH 1Q RUDQ] DMRQY  Z KIEK \WHHRWH GHVFUEHV
\WH YMBCDQG WCDFW WDWKQGHUDHY RU DQI] DWRQDODH

1 HYHUNHOWY \WHUWH DUH VDV QUIFDQAMDFNY 1Q WH XQGHUABQAQ) R RUDQ] DMRQDOHQHU
IAMDQG IRUHP RW UHI DUEQ) KHDAKFDUH RU DQL DWRQY DQG WH ,QADQ WIKFPMUH R KRVSMIY
7KLY VI QUHY \WDWRU DQ] DWRQDOIDARY KDYH EHHQ ZIGH® SDIG DWHQIRQ R DP RQJ VHYHDO
UHVHDUFKHY ZKR SUHGFWHQHU\ WRXJK GW IV NQRZQ R WH LIQEYIGXDO GVSRVMRYY 1Q
SUHARID R DQ] DWRQDOHQHU\  HVSHAD® 1Q \WH KHDEX FDUH VHRRU %DNNHUDQG ' HP HURXWY

SURSRVHG SHWRQDOUHVRXUFHV DV RQH IDFH RI Z RUN HQJ DI HP HQWEXWWXFK D P RGHOKDV
QRWEHHQ DSSURSUDW® DSS@HG [Q\WH FROM WR' RU DQL} DUWRQDCHQHU HV 1Q KRVSMDY

$Q RUDQ] DWRQ FROWW R P HP EHLY FOWMLIHG IQR GLLIHUHQAFDWI RUHV Z KRVH FKDUDPWUMIFY
YDU DQG DUH DODWLIQHG GLIHHOMREY : KIGBI RUDQ] DMRQDOHQHU\ IV FROVIGHUIHG D JURXS

SKHQRP HORQ  WH  SKHCRP HQRQ IV 1Q HWHQFH GHWMUP IQHG B\ XQTXH FKDIDPMUMEY \KDW
P HP EHW EUQJ IQR \WH RUDQ] DMRQ $OR \WH FKDUDPMUMIF GHMUP LOHV WH VSHFLLE EHKDYIRXU
R DQHP S® HH Rl DQRUDQ] DWRQ FDXVIQ) WH FRQGXPWIR YDU [RUGLIHIHQAHP SB HHV $\VWKH

FRH R RUDQ] DWRQDO HQHU\ DH LQAYIGXDO AVSRMRQY  ZKIFK IQFOIGH  SHWRQDO WDIW

HP RIRQV DQG SV FKRBJ IEDOABMMY \KDWQGEYIGXDEY EUQ) R \MHUZ RUN

7KH ,QADQ KHDGK M WMP VD P If Rl SXEQF DQG SUYDW | DOV Z W FROUGHDE®! IQHTXDONA
EHE HHQ XUEDQ DQG IKIDOBFDMRQY DQ XQH SRUHG FRP SBf @QGVFDSH DQG CRAZ HOUHVHDUFKHG
0 WPV R RUDQ] DMRDO G CDP IV 8 ATXH SUHWXUHV DQG GHP DQGV DWRFIDWMG  Z WK
KHDGMFDUH SIRHWIRQV [P S® WDWSHWRQDODWIEXWY FRX@ WU QUIEDQ® P SDRWAH HQHU
Z \MIQ RUDQ] DMRQY KRZ HYHU VR GDWM KLY DUHD KDV EHHQ H SBUHG YHU QMBI ,Q DEAMRQ P RAW
RUDQ} DMRQDOHQHU\  UHVHDUFK \VAXGHV DUH XVXD@® FRQGXAMG [Q WH : HWMUD FROM W$ KXJH
NQRZ BIGIH JDS VHHP V \R H MAZ KHQ WH R \MHVH FRQFHSW DSS@HV R WH ,QEADQ KHDAKFDUH
FROM WZ KIEK KDV FKD@IQJ HV 1Q IDFAIQ) VFDUFH UVRXUFHV KUK YROP HRI SDWHQN DQG FXAMUDO
IP SDFW : DARQ 5 REHW 7KLY UAVHDUK DIP V \R 11QG RAWMH GVSRVIMRQY \KDWDI THPW

RUDQ] DMRQDCHCHU\ 1Q KRVSMIY
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0 HMRGR®RI\
SHWDUK' HMJQ

) HP DQ 1 HP VHU DQG 6 FKX\WBU VMIAMG \WDWKFRQFHSWDQ [Q) GVSRVMRQY LV DV P XFK
DERXWD SURFHW DV MV DERXWDQ HQG SURGXRW 7KH  VXIJHWMG D SURFHW BN Z W
GHIQQ) \WH P HDQQ) R \WH \MP GVSRVMRQ IRTZ HG B\ GHMUP LQQ) \WWH VSHFLLE GVSRVMRQY
61P DWW 6KLYHBA DQG 0 MFR KDYH DU XHG \WDWWH [IIAMMMS 1V R XQGHIABIQG DERXW

Z KDWY P HDQNE\ GVSRVIMRQV

$I\WUH DP 1QQJ YDURXV GHIQWRQY R GVSRVMRQY ILRP  ERW JHCQHIDOVRXUFHV @\H & DP EUGIH

' IFMWRQDY DQG $3$ DV ZHODV KHDAKMFDUH VSHFLLE QMIDMUH VSDQQQ) VHYHIDOGHFDGHY KLY
UHVHDUFK DGRSW WH GHIIQWRQ SURSRVHG B\ - XQJ DQG 5 KRGHV Z KR GHIQH QVSRIMRQY
DV \WWH SIRHWIRQDODWAXGHY  YDOHV DQG EHIHYV GHP ROMDWG WURXIK ERW YHUIEDODQG QRQ

YHEDO EHKDYIRXY DV SWDAMRQHY IQMDFW ZLK SDWHQN IDP IOV FRODIXHY DQG
FRP P XQUWHV 7KLY SDUNFXOU GHIIQURQ KDV EHHQ FKRVHQ DV IMFRP SUHKHOWYHO LOFOGHY \WH

IQMEDOHBP HQN  VXFK DV DWAMGHV YDOHV DQG EHIHV DQG WHU H SUAWWIRQV RXWMGH Rl

WHP VHOHV VXFK DV YHUIEDODQG CRQ YHIEEDOEHKDYIRXWY KHQFH SWRVIGQ) DQ DOIQFOMYH

IUDP HZ RUN R XQGHUARIQG GVSRVIMRQY Z WILQ KHDAKFDUH HQYURQP HQN + DYIQ) GHILQHG \WH WP

QVSRVMRQ \WH QH WMAMS IV \R IGHQM  Z KIFK SDUNFX@U GVSRVIMRQY DIIHFW RU DQ] DWRQDO
HQHU\ R KRVSMIY ) RUWLY SXISRVH D P RALHG' HSKLWXG ZDV FRQGXPWNG $ ' HSKLWWYG

IV D P HMRG IRUFROQMHQUXYV EXITIQ] ZKHH IQRP DIRQ ILRP H SHWW LV JDWHUHG \MURXIK D
VHIHV R (RXQGV JHWIY DXJP HQMG B\ IHHGEDFN DQ HIRUWMRZ DUG FRQMUHGRH \RZ DG D
FROHUHFHR YIHZV 9DQGHOHQ ' HEHFT 7KHWWP P RALHG' HSKL LV DSSTHG IQ
D WHOWHO YHY KHWWRIHQHRXY PDQOHU ZM D IHZ WYAHV SHURPIQ) WH \DPH

P HWRGR®JIEDODSSURDFK 0 RALHG ' HGKL P HKMRGY RIWQ FRQMIQ IDFH \R IDFH HBP HQW VXFK

DV IQMYHZ V RUIRFXV JURXSV DUH HVSHFID@® SUHYDBIQALQ WH [IIAMRXQG + XP SKUHA 0 XUR HW
DO

)RUWLY WYG H SHUWV DH FDUHX® VHBRMG EDVHG RQ \WHU TXDOIEDWRQY DQG UHBIYDQW
SURIHVIRQDOH SHUHQFH 7R HQUXUH UHBIYDQFH DQG GHSWM 1Q UHVSRQUHY  GRARLY DQG QXUAQJ

AT DUH B HWG Z KR KDYH DWBDWY  \ HDWY/ Rl SIRHWIRQDCH SHUHGFH DBQJ Z W D P IQP XP

R IlYH \HDWV Rl DGP IQMADWYH H SHUHQFH 7KLY GIYHOR H SHUHQFH IV UHTXIWHG DV H MY

QMDWUH VXIIJHW WDWSHYRQY ZIW P RMH WDQ WQ \HDW R FOQFDODQG DGP LQWDWYH

H SHUHQFH P D\ EH VDIG VR SRWHW XQGHWABQAQ) R \WWH RSHUDWRQDODQG GDGHUKLS DVSHAW
10 WH KHDGMFDUH IQGAOI $NQV HWDO . HHH  HWDO Q WH FDH R

DGP IQMDWH B IOFOGEQ) +5 SIRIHWIRQD® SHYWRQV KDYIQJ D PIQP XP R HIKW HDWY/ Rl

H SHUHQFH 1Q WH KRVSMIOIQGAM DUH VHBRMG / MADWUH VXI JHW WDWHYHQ Z W D G&Z HU
WUHKRG R H SHUIHQFH SIRHWIRQDY ZIW HIKWAHDW R H SHUHQFH DUH @\HO R KDYH

GHYHBRSHG FUMFDOIQWIKW +VX 6 DQARG ,Q WH KHDGKFDUH VHRRU +5 URBN RIWQ
IQYROH KUK WUQRYHU IQEFDWY WDWZ ROHY ZKR KDYH VHUYHG IRU HJKWA HDWY KDYH EHHQ
WURXIK VHYHIDOUHFUXWR HOAVR\ FBV DQG BT UHMQIRQ SIRIWDP YV P DNQ) WHP  \WH EHWWR

FRP P HOARQ KRZ G QDP IEV DIHPWIKH Z RINRUFH HQHU\ 6 \RUH " RARY DQG QXUHV

FHQOADOWR SDWAQAFDUH  RIVMQ RSHUDWM XQGHUKLI K VWHW FRQAUMRQY DQG GUHAV® P SDPWSDWHQW
RXWRP HV \KDSIQ) WH HCHU\ Z WIQ FAEDOWDP V +5 DQG DGP IQVWDWH WBHI  Z KIBI QRW
QUHAW® [QYRIHG 1Q SDWHQAFDUH P DQDI H HWHQIDOSRIFIHY DQG UHVRXUFHY WDVWKDSH WH Z RUN
HQYLLRQP HOMQGUHA® IQGHQFIQ] RW DQJ DMWRQDAHHU
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5 HV XAV

QWH IIVMIRXQG  H SHUIV ZHH IQMXHZ HG $WHP SW Z HIH P DGH IRUHTXDOGMMEXWRQ R
GRARY QXWAQ) BV DQG KRVSMIODGP IQMADWRY ERK IURP SUYDW DQG SXETF KRVSMIY ,Q
VXEVHT XHQWIRXQGV SDUFSDQN QXP EHUZ HUH IQFUHDVHG \R

7KH REMPYH R \WH IIWAWURXQG ZDV \R IGHOM WH GVSRVMRQY 7KH IOMYHZ CDWB Z HUH
VXEMIPMG R \WWHP DWE DQDOMY  7KH \WHP DWE DQDOMY BHYHDY  LQAYIGXDOGYSRVIMRQY \KDW
VI QUFDQW® 1QGHQFH RUDQ] DWRCDOHCHU\ 1Q KRVSMIEY 7 KHVH GVSRVIMRQY DUH QRAMVRDWMG
WDIW  EXW IQMUFRQUHAWG  FKDUIDPMUMIFY  \WDW FRBPIYHD FROMEX\M \R WH  KHDGNFDUH

HQYLLRQP HQUY HIIHAIYHQHW DQG HQHU\ BIYHY

QWY VWG FRQVHQVXV 1V DFKIHYHG WURXJK P HAIDQ VFRUH DQG WBIQEDUS GHYIDWRQ \WHVH DUH
ZHONQRZ Q P DUNHLY IRU FHOADOWQGHQR DQG YDUDEIMW 1Q ' HEKL WYGAHY * IDQQDUIRX DQG
=HUDV YRQ GHU* WDFKW +RB\ HWDO 6 XEVHT XHQWIRXQGV UHVXEMG 1Q \WH

HP HUHQFHR QQH NH GVSRVIMRQY IXO@R) \WH FROMHQUXV WUHVKRG P HADQ+  6' O

7KHDPP R WL WXG 1V \R DFKIHYH FROVHQUXV DQG WH P HDQ GLIHIHQFH P HWRGRBJ\ KHGV \R
GHWP IQH Z KHWHU WH UHAVSRQUHV KDYH WBEIQ HG B\ TXDQWA IQ) WH DYHUIDIH FKDQIH 1Q
UHVSRQUHV DFLIRW IRXQGV $ P HDQ GLIHIHGFH QHDUR ] HIR VXJJHVW ABELDV 1Q UHVSRQVHV
IOAFDWQ) WDWFRQVHQUXV LV IRWP 1Q) DQG RQ WH FRQADY @UWHUP HDQ GLIHHQFHV LQGFDWV
WDWH SHUM RSIQRQV DIH WOHYROIQ) +DWRQ . HHQH 0 F. HQQD 7KH SURFHW Z DV
FRQFOGHG DIWULRXQG  VDWWA\ LQJ WH P HDQ GLLIHHQMMFKQTXH Rl FBRVXUH

&RQFOMRQ

11CH N QVSRVMRQY R IQAYIGXDY ZHH IGHQMHG ZKIFK DIHAW KRVSMIO/ RU DQ} DUWRQDO
HOHU\ IQFOGQ] HP SDM  VHWYIEH RUHQEMRQ HWIFDOEHKDYIRXU DRKIVP  DQG RWHY  7KH
\WHP DWF DQDOMY KLIKQIK\WMG KRZ  SHYWRQDODWHEX\MY FROUEX\M \R \WDP Z RIN - SDWHQWFDUH
GDGHYKIS DQG RU DQ} DWRCDOUHMVIAHQFH 7 KH QXP EHURI P HP EHWY 1Q WH H SHUASDQHZ DV
DQG WY 1V VXSSRUMG B\ $NQV HWDO DQG 6 KDQJ ZKR DUXH \WKDMKLY P DQ
UHVSRQGHQW ZRX@ SURYIGH VXIIIEIHQAVMBEION R UAVSRQMHY DRIRW UHSHDIMG IRXQGV ,Q
VXPP DU WH RAFRP H Rl \WH VYO UHYHD® WDVWWHVH GVSRVIMIRQV FDQ DI THPARU DQ] DWRQDO
HQHU\ R \WH KRVSMIY 8 QGHUARQAQ) DQG SURP RIQY WHVH GVSRVMRQY Z L@IP SURYH \WH
RXWRP HV Rl D P HAFDODFIMN HQVXUH EFWHUUHVXOV |RUWH SDWHQW DQG GDG \R W Z HEHW
7K VXG.  JHQHIDWMG D FROVHQUXV UHI DUEQ] UHBIYDQFH 1Q WHVH GVSRVIMRQY \MXV SLRYIQ) \WH
IP SDPWRQ KRVSMIOHWEL] V/
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$1P 1Q) \R AWHQI WHQ IW HFR®J IFDCDQG VRAIR HFRQRP [E SWRILBI WH FIW R $ KP HGDEDG SOQV R

QWM D FRP SUHKHQWYH SURIWDP P H IRU BHGHYHBSP HOVR  DURXQG ONHV  7KWIRXIK WH

SHYSHAYH R SURWPWP DCDIHP HONV WY [QUWDIYH R ONH UHGHYHBSP HQWVE\  $KP HGDEDG
0 XQFISDO&RBRIMRQ $0 & KDV EHHQ HDPIQHG 7KLV SDSHU DIVHY WH VIQUEFDQFH R

GABNHKRTGHU DQDOMY DQG @VN DWHWP HQVDV NA - IQSXWSDUDP VMY \R HWBEQ/K D UREXWW
DQDOWFDOSURFHW IRUDWHWIQ) WH THDVIELOWY \R GHOYHUQ) DQ HiILFIHQAWUHGHYHBSP HOASURWIFW
IO D FIW 7KH SDWAFDVH H DP SBV Rl . DQNDUD @NH DQG & KKDURAL ONH UHGHYHBSP HOASURWIFW
KDYH EHHQ VIXAHG DQG DQ 1Q GHS\W DSSWDVDOR! & KDQGRD ONH UHGHYHBSP HOASURWPWKDY
EHHQ XQGHUBNHQ 7 KH & KDQERD / DNH UHGHYHBSP HOASURMIPWDIP V \R WDQVIRWP WH ONH QR D

KXE IRURXUMP  FRP P XQW HQI DJ HP HQWDQG HQYILRQP HQICFRQVHUDIRQ

$ WKPMUHG P HIWMRGRE®J IFDODSSURDFK IQRIHY QMDWUH UHYIHZ DQG D VHUHY R DQDOWFDO
VAMSV VXFK DV &RQM W3 UREGP  DQG 2 SWRQ DQDOWY 3( 67(/ DLDOMY WINHKRGHUDDOWY

WN DWHWP HQNDQG GFDMRQDO WHG \R SUHSDUH \WH ZRWN EUDNGRZQ VMWKPMUWH \WDW
WDWIIED® VXEGYIGHV SURMPVGHIYHIDEGN \BMNY DQG SURMPMFRSH R ZRW 1QR VP DU
P DQDIJHDE®! FRP SRQHQW [RU WH &KDQGRD / DNH UHGHYHESP HQWVSURMPW ,Q SDUEXDU \WH

GABNHKRTHUDQDOMY IRFXVHV RQ WH SRZ HULQ OHQFH JUGY P SDPADQDOMY  DQG LOMUHI UGV
\R HYDODW WH IQOHFH R WINKRGHY XQGHU  FDWMIRUHV VXFK DV &HORDO
* RYHLOP HOAMRUDQVDMRYY FHOADOUHIXDWRY  [OAMMRYY 6\BW * RYHLCP HQWRL DQVDIRQY

6\ UUXOWY IOAMMIRYY XUEDQ FYIE ERGHV FRQUXGEQN FROADARY  HOFWG
UHSUMVHQEAYHY  SUYDWM HQMHY  SUYDW LOAMARYY HQG XVHY 1* 2V VSHFDAQMUIHI URXSV

DQG IXQAQ) RUDQVDMRYY 7KH SRZ HU LQMUIHVWIQOHQFH DQG [P SDPWRI \WH ABNHKRTGHLY RQ
WH &KDQGERD / DNH UHGHYHBSP HOWSURMPWKDY EHHQ DQDOVHG DQG FRP SUHKHQGHG IQR D

6 \INHKRTGHU 5 HIMMU DQG FRP SDIDIWYH P DWEHV ) XUKHU WH VN DWHWP HQW SURFHW
IOROHG IGHQMFDIRQ R UMV XQGHU  FDWIRUHV VXFK DV SURWIPWP DQDI HP HQMUIMNY

HWP DIRQ UMY 1XQAQJ UMWV SOQQQI UMWV GHMIQ UMY FROAKAIRQ UMV FROART) UM\

VFKHGX@) UMV UHAVRXUFH MV SRTR. UMNV - HQYILRGP HQIEOUMNY  GRAXP HQEMRQ LMV VW

FROGMRQ UMV SXEGE WINHKRGHU UMY - WFKQRBIIFDOUMNY P DUNHWUMNY - RSHIDWRQ DQG
P DIQMQDGQFH UM\ DQG UHKDELMEMRQ DQG UHBFDURQ UMNY 7 KH SUREDEL@V Rl RFFXUHGFH DQG
\WH [P SDPAVRI HDFK UMN KDV EHHQ DWHWHG R GHYHBS WH VHYHIY \WUHDWDQG RSSRUNMQW
P DWEHV 7 KH WBNHKRTGHUDQDOMY DQG \WH UWVN DWHWP HQAKDYH DWIMNG 1Q \H GHYHBSP HQWV
R D UREXW\Z RUN EUHDNGRZ Q VAKFWUH GHMUP LQIQ) WH GHBIBIG VFRSH \BM\V  DQG GHOYHUDEBNV
IRU\WH FOHQW IHDVIEIDNV FRQUXGBIQWN SURWFWP DQDI HP HQVFRQUXGBIQW GHVLIQ FRQUXGBIQN

FROWDARU RSHIDWRU DQG P DIQMQDQRH \MDP

7KH SDSHU KUIKQIKW WDWD FRP SUHKHQYHO \MKFMUHG DSSURDFK \MURXIK HP SKDWY RQ
VINHKRTGHY DQG UMN IQYROHG DUH \WH NH LOSXW IRUSUHSDUQI DQ HITHRMH Z RIN EBDNGRZ Q
VWIKPMUH BDAQ) \R D IREXVWIHDVIELON DQDOMY IGFGGQ) IIDQAIDOIHDVIEIN DQG UHDDANF
GHP DQG DQDOMY  7KH P HWRGR®JLIFDO DSSUIRDFK DWIMN 1Q GHYHEBSIQ) DQ HIIHAWH DQG
VXWBIQDE®! ONH UHGHYHESP HOASURMIPWINHUHE. SRMQID@® FROMEXWQ R \WH HQKDQFHP HOARI
VRFR HFRQRP |E DQG HFRBJIEDCBLRIIGI Rl WH FIW R $ KP HGDEDG
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7KLY SDSHU DFNQRZ BIGIHV \WH FROMEX\WRQ R -DVK ' HVDL 1 DYJKDQ 7KDSDBH D 6Z HWD
1 DQEDQD ZKR ZHH SDUMR DQ DFDGHP IE DWLI QP HQAXQGHUENHQ DV SDUARI \WH 0 DAMY/ 1Q
&ROAKAIRQ ( QJLQHHUIQ) DQG 0 DQDIHP HOWSURIWDP P H DWWH &( 37 8 QYHWW XQGHU WH
JXIGDQFH R 3 RHWRU* DQHVK ' HYNDUDQG 3 URIHWRU9 DWDOB DWMO 7 KH SDSHULY EDVHG RQ KLY
DFDGHP LE DWL QP HOWVXEVHTXHQADCDOMY DQG QMIDMUH UHYLLZ
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0 W1 MK 0 U5RAWBDKDO' U3RRIP * DKBW U5 HX & KRXGDY
- XQRUS HHDUK ) HIBZ ) DFXOV R 0 DQDIHP HQADQG& RP P HIFH 65 0
8 QYHMW ' HBL1&5 6RASDNV
$ \WWEQAB LIRHWRU ) DRXOV R 0 DIDIHP HQADQG&.RP P HIFH 65 0
8 QYHMW ' HBL1 &5 6RQASDW
3URHIRU) DFXOV R 0 DQDIHP HWDQG&RP P HIFH 650 8 QYHWMW ' HBL
1&5 6RASDNV

$ EVWDFW

2CH R WH PDIQ IDARY IQGHQAQ) IDWP HYf IIQDQFIDOEBEION DQG IQFRP H JURZW LV \WH
ICFRISRIDMRQ R UHQHZ DE®I HOHU\ QR DI UEXGMUH 7KLY VWG, XVHV D TXDQMIMYH DSSURDFK \R
DQDOVH GO 1RP IDUP HY REWIIQHG ILRP VXUH\ V DQG VHFRQEDU VRXUFHV 1Q REHU R
LOYHM DWW \WH HFRQRP IE [P SDPWRI VRDU DQG EIRIXHOHQHU\  DGRSWRQ 1Q ,QADQ DI UEXGMUH
5 HVXOV VKRZ \WWDWUHQHZ DE®! HQHU\ P SURYHV FURS SURGXFIYIW BZ HY RSHIWY) FRW DQG
QYHWLHY UHYHQXH VRXUFHV B\ VH@ H FHW HQHU\  $ GMRXIK KLI K LQMDAQYHWE HOAFRW DQG
®Z DZDUWHCHW FRQIXH \R EH P DIRU REWIFGN JRYHUP HOMGFHOYHY VXFK DV VXEVIGHV

XQEHUWH 30 . 8680 VFKHP H DUH HWHQIDORUDGRSWRQ

7KH EHQHIW Rl UHQHZ DE®! HQHU\ | RUIQDGAIDOUHMIGHCRH DUH KL K@ KWMG B\ \ARMYAFDCDCDOMY
VXFK DV UHJUAWWIRQ DQG FRUMHDMRQ P RGHY EXWIWDOR VKRZ V WDWILQDQRIQ) RSWRQY DQG
VXEMAHV QHHG W EH P RMH HDVI® DFFHWIEGI 7KH WXG KUIKQKW WH SIDPWFDOQHHG IRU
IICDQFLIDODWIMBIGRH DQG SRIF\ FKDQIHV DV Z HODV \WH WHRUAFDOWDP ILIFDWRQY R DERSWY
VXMBIQDE®! HQHU\ 7KLY UHVHDUFK VXSSRUNV HQHU\  VHRXUW IXUDOHFRQRP [ GHYHBSP HOVDQG
VXVBICDE®! DI UEXGMWDOJURZ W B\ HQFRXWDJIQ) WH XVH Rl UHQHZ DE®I HQHU\ ,Q RGHU R
HQFRXUDJH  HQHU\ HIFHQW FOP DW UMOHQN IDP Q) SUDPWHY  WH  IIQAQIV  SURYICH
SRIA P DNHY [IQDCADAQAMMRYY DQG DI UEXGMUDOAMINHKRTGHLY Z W IO KWKAQRIP DIRQ

. HZRWGV S5HQHZDE® ( HJ\ $JIUEXGMUH ) ICDQFIDO 6 DEIMW 6 XVBICDELDN * RYHUP HOW
, FHQYHV
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6 RFIDOP HAD KDV WDSIG® EHFRPH D GUMQJ IRUFH 1Q IQOHFIQ) FRQVXP HU EHKDYIRU DQG
VKDSIQ) SXETE RSIQRQ $PRQ \WH P RAWFUMFDOMXHY DEAHWHG RQ \WHVH SOMRP V LV
VXVBICDEION SDUEXOUD \WH AUFXOUHFRQRP\  &( 7KH ALFX@UHFRQRP\ DIP V \R WDQWMRQ
DZD IURP \WH WDGMRCDOKENH P DNH GVSRVHy P RGHO SURP RWY SUDRWFHV VXFK DV UHXVH

UHA FA  DQG UHIHQHIDWYH SURFHWHY $V * HOHDWRQ = * HQ = DQG 0 IG@IQQDY IQFIHDVQI®

GRP IQDWM VRFIDCOP HAD FKDQUHY' LI GHQFHUGBIG VXBICDELON FROMOAKDV J DIGHG WDPWRQ DV D

SRZ HUXOP HFKDQWP \R SURP RM UHVSRQVE®! FRQVXP SWRQ DQG FILFX@USIDRWFHY ' HVSIWM WH

Z IGHVSUHDG UHFRJQURQ R VRFIDOP HADV RGB! 1Q VKDSIQ) FRQUXP HU SUIHHUHGFHY \WHUH LV D

VI QUFDQAI DS 1Q HP SIUFDOUHVHDUFK IRFXMQ) H STFMY RQ KRZ. QI OHQFHU®IG FDP SDLIQV GUYH

\WH DFFHSWBIQFH R FILFX@UHFRQRP \ SUGFISBV , QKLY FRQOM WXQGHUABQAQ) KRZ VRFIDCP HAD

IQOHQFHU FDP SDLJQV FDQ FDWUO] H WH DGRSMRQ R FILFX@U HFRQRP\  EHKDYIRW EHFRP HV
FUMFDO IRU DGYDQFIQ)  VXWBIQDEIOW DWVFDBI 7KV WXG HDPIQHV KRZ WHVH GMICFW
J HQHIDWRQDCFRKRUV UHVSRQG \R VXVBLQDELDA [Q OHCFHWY DQG \WH H WQWR Z KIEK VIXFK FRQMQW
IRAMY D Z L) GHW \R DERSWALLFXOUHFRQRP \ SUGFISBNV

' WDZIQ) RQ TXDQMMYH DY FRBIFWG IIRP D FLRW VHPMRQDOVXUMH. R SDUNFLSDQA

* HQ = DQG 0 [®BOADM: \WH UAVHDUIFK LOMI DWWV \WHRUHV R VRADOIQOHQFH DQG
SOQCHG EHKDYIRUWR GHYHES DQG \MWK\ SRMHVHY UHI DUEQ) \WHUP RIYDWRQV DQG EHKDYIRWY
WH SUWVHOMXG GIDZV RQ HABEQKHG WHRUHVG QDP HO WH 7KHRY R 3 @QCHG %HKDYIRU
$YHQ DQG 6 RXUFH & UHGEIOW 7KHRY  + RYDQG -DQV . HA ¢ \R HOFICDM \WH
P HFKDQWP V WURXJK ZKIFK IQOHQFHUGIG VBICDEION FROMONVWDQVOWY LOR DRMDO RU
LOMQGHG EHKDYIRY VXSSRUMH Rl \WH FUFXQUHFRQRP \ 7KLY IRFXV RQ GDWB GUYHQ QUKW Z L@
KHS FOU\ WH URBI R VRFIDOP HAD WHQGV 1Q IRAMUQ) P RUH HQYILRGP HQB® UHVSROVE®!
QHVWBN 6 SHALED® QMM DMV WH RGB! R 1QIOHQFHU FUHGEION  SHUFHYHG UHBIYDQRH R
FILFXOU HFRQRP\  FROMQW DQG IQAYIGXDO HQYLRQP HQWBO YDOHV 1Q GUIMIQ) &( DGRSMRQ
6 \BAYAFDCDQDOVHY XMQJ 6366 LQFOIGHG UHIDELDN WMDY IDRRUDQDOMY J URXS FRP SDUVRQV
YID WMAW DQG $129$% DQG P X@8®! WHIUHWWRQ PRGHY \R HOFIGDM N SUHARRY R
EHKDYIRIDAQMOW

7KH 11QAQIV IQAFDM \WDWZ KIBI ERIK FRKRUN H KIEMD IDYRIDE®! GVSRVIMRQ \RZ DU DGRSW

FILFXOU SIDFWFHY * HQ = DSSHDW P RH UHFHSWH R 1QIOHQRHU FDP SDLIQV. \KDWSUHVHQW
WDQVSDUHOAVDQG UHDVIE®! FRQMQW 0 LAIQADY WRXIK VP IDWD IQGHQFHG B\ VRFIDOP HAD
WHQGY RIWQ UHTXIWH DGEMRQDO HIGHQFH R SIDAWFDONV  FRMH IHAYHQHW DQG  EWDQG
DXWHQUEW EHRUH LOMI DN FIFX@UHFRGRP\  EHKDYIRY IQR WHUGDI® @/HV 0 RUHRYHU \WH

SHUFHLYHG FUHGEIOV Rl 1QI HQFHWY HP HUHG DV D FHQADO DRRUIRUERK JURXSV WRVH GHHP HG
P R NQRZ BIGJHDE®! DQG JHQXIQH HIFWG VI QUEDQ®  KLIKHU HQIDIHP HOAVDQG EHKDYIRWDO
LOMQN 7 KHVH RXWRP HV XQGHWFRUH WH P SRUBGQFH Rl Z HOFWDIMG VXMBICDELOW FDP SDLIQV
WDWDGGUHW J HQHUIDWRQDOQXDGFHV 1Q FRP P XQIEDVMRQ AMBH DQG FUHGELDWY FXHV 0 DUNHWMLY

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH



SRIA\ P DNHY DQG DGYRFDWV Rl \WH FILFX@U HFRQRP\  FDQ GIYHIIH WHVH LOLIKW \R P RUH
HIHRAYHO HQIDIH \ RXQIHUFRQUXP HY 1Q VXVBAQDE®! FRQUXP SWIRQ DQG SIRGXFURQ % IRUILQJ
SDUGHWKISV Z W DXWHQIF LQOHQFHY Z KR UHVRQDWM Z W SHWRQDOYDGHVY DQG HP SKDV] 1Q)
WH \BIQJ LEGI EHQHIW Rl FLUFX@USWDRWFHY ENHKRTGHY P D ERWMUP DIQAWDP  DFFHS\BGQFH Rl
D UHJHQHDWH Z DM P QP ] LQJ IX\MUH

. HZRWGV FAUXOU HFRGRP\  VRAIDOP HAD IQOHQFHY VXWBICDEION * HQ = 0 LOiQQDY
FRQUXP HUEHKDYIRU TXDQIMAMYH DQDOMY 1Q GHQFHUFUHGELDN

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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7KH FRQMP SRIDY JEEDORGHULY P DUNHG B\ IQAMMRCDOIG]  UHFXULQ IQDQAIDOGAMUXSURQ
DQG WH DVFHOAR! SRSXQMBDGHYKIS 1Q ERW HABEQKHG DQG HP HUIQ) SRZHWY 7KLV SDSHU
SUHVHQN D VA WP DI QMDWUH BIYILZ 6/ 5 \KDWOQYHWM DWWV KRZ. \WHVH \AKPMUDOVKLIW KDYH

DI HAWG WH GMMEXWRQ R JBEDOIQGHQFH Z W D VSHFLLE IRFXV RQ ,QADV SRVMRQQ] XQGHU
3UP H 0 IQWMU 1 DIHQGED 0 RGL 8 MQJ WH FROADW FDVHV R ' RQD@ 7P SV DQG 0 RALV
GDGHUKIS WH WYG H SBUHV KRZ SRSXOMIRYHULDGFH IQMYHRW Z W JBEDOGVREHU DQG
Z KHWHUVXFK WUEX®IQFH SUHVHQN RSSRUNQUWAV IRUHP HULQ) SRZ HY @\H ,QED \R DWHIN GEDO
GDGHIKIS

' UZIQ) RQ  SHHUUHYIHZ HG DUNF®N SXEQKHG EHEHHQ DQG WH UHYIHZ  DEKHUHV
\R 35,60 $ JXIGHIHV DQG VRXUFHV FROMQMURP 6FRSXV : HE Rl 6FIHQFH ' [P HOURQ DQG
-6725 7KHPDWF IlGMY LQFOGHG SRSXQP  IICDQADO FUMY P XGMDWADO IOAMMRYY  DQG
DM E WEMFUDIWS  GHGXPYH WHP DI FRAQI SURFHW UHYHDBIG \WUHH FRUH SDWALDV 1Q \WH
QMDY

) WAWWH UHYIHZ  IGHQMHY D VDM IE GYHUHQFH 1Q SRSXOMIRMIQ SRIE\  7WKP S SXWXHG
XQOWUDO GVHQIDIHP HOVMIURP  JBEDO JRYHUDQFH IQAMMRYY  ZKIBI 0 RA. KDV DGRSWMG D
WDWI\ R VHBRWYH P XGMWMUDQ/P SDUNFISDUQY 1Q IWDP HZ RN VXFK DV 96 ,&6 WH*  DQG
4 XDG \R HQKDQFH ,QED V YIMELDN Z KIBH VDIHI XDWEQ) GRP HVIF SRMFDOCDUDWYHY 6 HFRQG WH

UHVLZ  11QGV WDWILCDQRIDOFUVHY DPADV FDBOWE GMXSWRY HQDEGY HP HULQ) SRZHWY \R

UHGHIQH WHU IQMODUWRQDOURBN ,QADV HQIDIHP HOMQ SDQGHP IE GS®P DR\ VXSS® FKDIQ
GYHWLFDWRQ DQG JGEDOS RXAW DGYRFDR  LOMADMY KRZ GVRGHUFDQ EH IQAKP HOB HG \R
EX@ IQOHQFH 7KILG WH DQDOWY UHYHDY D SDUDGR] IFDOWQMRQ ,QADV JBEDOGDGHYKIS

DVSIUDWRQY DUH LQFUHDMQI® XQGHWP IGHG B\ IQMQDOGHP RADWE UHIIMWIRQ IQFOEQ) JURZ Q)

VRFIDO SROU] DWRQ  Z HDNHQQ)  IQWMMWRCDO IQGHSHQGHQFH DQG D QDURZIQ) R SOUWDQMA
QVFRXUH

7KH UVHZ DGGHWHV D NA JDS [Q \WH OMDWUH B\ DQDO] Q) KRZ SRSXQMGHP RFUDFLHV
GYHIIH JGEDOYROMDN \R H SDQG IQOHQFH Z MWRXWCQHFHWDUD DEKHUQ) \R GEEHIDOCQRWP VW
LOARGXFHV WH FRQFHSWDAWDP HR VAADWMI LE P XGWUDCBRSXOQ/P R FDSWUH \WH K\ EUG] HG

DSSURDFK Rl VABAMV @\H ,QGED Z KHUH SRSXQMQDMRQDOAMHI P HY \BFWDE® HQIDIH Z W JBEDO

IOAMMARQY Z KIGI P DIQEIQQ) L7 DG GRNQI [GHQMY EDVHG GRP HVIF DI HQEDV

7 KH SDSHUFRQFOGHV \WDWZ KIB! , QED LV Z HOSRVIMRQHG \R EHCHIWURP \A VWP LE QVRWEHUIQ \WH
JREDOV WMP  IW FDSDFAW \R ®DG Z @GHSHQG QRAVRQD RQ H WALLDOGASEP DR\ EXWDOR RQ

IOMELDOHRP  GHP RFUDWE UMOHQFH DQG LQFOMYH HFRQRP IF SRTIP\ 98 FRQQHAWMY) SRSXQMV

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH



GDGHIKIS IICDQFIDAFKDRY  DQG IQAMAMRODCHQI DI HP HOMAKLY VWXG. RITHY D WP HO FRQOUEXURQ
\R GHEDWMV RQ SRZ HUMDQUMRQ 1Q \WH SRWMIEHIDAQMCDMRQDCRGHU

. HZRWGV

,QA@D 3RSXOP * GEDO* RYHUDCRH ) IQDQADO& UMY 6 WDWI IE 0 XGMWADQP O RGL 7KP S
6\ VWP DU / MADUH 5 HYIHZ 0 XQBROUWW , QAMWRCDO  IMXSWRQ
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7KV VWXG IQHMM DMV KRZ SHYRQDOYDOHV IQOHQFH 3WR ( 6*  IQMHWI EHKDYIRXU DP RQJ
UHABIOIQMHRY 1Q ,QEAD H DP IQQ) DWMYGH DV D P HADWU DQG JHQGHU HGXFDIRQ BIVHODQG
RFFXSDMRQ DV P RGHIDWY 8 VIQJ SXUSRVIYH VDP SG)  GDWB Z DV FRIIFWG \WURXI K VAKFMUHG
TXHWRQCDIUAV IURP DPYH UAVBAOQYHMRY 7 KH TXHWIRQQDILH  YDOEDWG B\ \WUHH H SHUN ILRP
LQGXMU DQG DFDGHP ID P HDVXUHG SHWRQDOYDOHY DWAXGHY DQG 3R ( 6*  IQMHAWY LOMQIRQ
DQG EHKDYIRXU 3/ 6 6( 0 ZDV XVHG \R WMMKH P HADWY) P RGHDWY) UHDMRQUKISY EHEHHQ
YDUDE®N 7KH NA  IIQEQIV UHYHDO \WDW5 RNHDFK  LQAWKP HQBO YDOHY  EURDGP IQGHGQHW
DPEMRQ DQG REHAHQFH IQOHFH QMR HOV GHFAMRQY UMN \RGIDQFH DQG HWWIEDO
FROGHIDIRQY |, QHVRY Z W VWIRQ) DP EIMRQ VHHN KLTK UVN RSSRUXQUAV Z KIB! \WRVH YDOLQJ
REHAHQFH SIHHU®Z UWN LQYHWF HONV 7KH UVHDUFK SURYIGHV IQUIKW IRU SRR P DNHY DQG
IICDQFIDO IQAMMRQY  9DOH EDVHG  HGXFDWRQ SIRIWDPV DQG HQYILRQP HQEO DZ DUHQHW
FDP SDLJQV DUH UHFRP P HQGHG | RUBHBICQYHWRY ) IQDQAIDAQAMMRQY FDQ GHYHBS FXRP [} HG
LOHR HOASURGXFW FDWUQ) R 3R ( 6* IQMHWRY 3HYWRQDOYDOHV VKDSH DAMNGHY BDAQ)
R IQFUDVHG 3R (6* IO IOMOIRQY 960MKHVH IQMQIRQY GR CRAMHD® WDQVOW IO
DRXYDOVXBIQDE®! LY EHKDYIRXU Z KIEK JLYHV XV DQ LOMQIRQ EHKDYIRXU SDIDGR| 7KLY
WG FROUEXWV \R VMBICDE®! IICDQFH UVHDUFK B\ KUUK@ KW KRZ  SHWRQDOYDOHV DQG
DWANMGHV VKDSH LMW HOAGHRMRQY ) XWUH UMVHDUFK. FRX@ H SBUH KRZ  LOAMIRQDOI DRRLY/

IOMDPWZ W SHYRCDOYDOHV \R 1Q OHQFH LOYHWE HOAGHFIMIRQY

. H ZRWV 3WR(6* QMY 3HYRQDOIDOHY 5RNHDFK ,QAKP HQEOIDOHY , QM- HQW
UHKDYIRXU * HQGHU $WAWGH 5HEIO ,QHMRY 6XWBIQDEG! ) IQDQFH 0 HADUWQ  ( [THFW
0 RGHDRU

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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7K A VAMP DI QMDWUH UHYIHZ @RNV DWWH GHYHBSP HOADQG IXWUH SRAMELDMV R 0 ,&(
WXWP 0 HWQIV ,GFHOIYHY & RQHHQFHV DQG ( [ KEEMRQV [Q \WH -DP P X BJIRQR -DP P X
DQG. DWKP IU ,QED -DPP X IV P RA® NORZ Q IRUUHDI IRXV \RXUWP  HVSHFID® EHFDXVH R \WH
IDP RXV OQG R \MP S®I + RZ HYHU LY UHJ IRQ DOR KDV \WH SRIMQIDOR JURZ DV D GHVIDVRQ [RU
EXMQHW HYHON DQG FRQHHGFHV 7KV UBHYILZ IV EDVHG RQ SUHYIRXV WYGAHV DUNFGN
JRYHUP HOAUHSRUNV DQG \RXUWMP AXGHV SXEQKHG 7KH IIQEQIV VKRZ \WDWZ KL®! - DP P X KDV
JRRG URDG DQG WDIOFRQOHAMRYY D JURZIQ) QXP EHUR KRMY DQG D SHDFHIXOHQYILRGP HQWIW
VWODOFNY P RGHQ FRIHHFH KD OUH FRMHQIRQ FHQMY DQG WDIQHG WBII \R P DQDJH
EXVIGHW HYHQN 7KH UHJ IRQ DOR GRHV QRAKDYH D WARQJ SRTIF\ RUVIDWAI\ IRFXVHG RQ 0 ,&(
RXUWP  $WIKH VDP H WP H \WHUH DUH SRVMYH VI QY VXFK DV JRYHLCP HQAIQMUHVWIQ H SDQAQ)]
RXUWP DQG IQFUHDMQ) LQYHWR HONKQ LQIDWAKPMUH 7 KH VWXG. 1LQGV \KDW DP P X FRX@ EHFRP H
D \ HDUURXQG GHVIDMRQ IRUERW UHDI IRXV DQG EXMIGHW \RXUMP 1L \WH W KWAMSV DUH \BNHQ
7KHVH IGFOGH [PSIRYIQ) IQUDWKPXMH WDIQQ) @FDO SIRHWIRQDY  HQFRXWDIIQ) SUYDWM
LOHWE HQVDQG SURP R - DP P X DV D EXVICHW [UHQED GFDUMRQ 7KH UHYIHZ VXJ JHW WDW
Z W SURSHUSOQQQ) DQG VXSSRUN- DP P X FDQ VXFFHWIX@® GHYHES IW 0 ,&( \RXUWP VHRARU
DQG VWHQI WHQ IW HFRQRP \

. H ZRWGV 0,&( \WXWP -DP P X UHIIRQ EXVIGHW \RXWWP \RXUWP GHYHESP HQWFRQHUHGFH
IDFONA A VAMP D UHYIHZ - DP P X DQG. DVKP U

W QIMUCDUMRQDCR: R HUHGFH RQ 6 XMBACDE®! 0 DQDI HP HQNG WDWMI LHV IRU,QAD V') XWUH
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