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FDP SXV FROMXQ) R GUYH DQG \KSSRW
DFDGHP IE P HAFICH ' RQP HQRWG DQG
WDIGHG P DQ FARFIDQVDQG VFLHQMN Z W
KLV~ FKDU HVDYIQ) RQJJRQJ [P SDFW
OUWRDO® DL IQMIDWRD®

' RQKDG DQIGFMYH LQMBPWMULLE VHQH
R KXP RXU D SUDJ P DWF DSSURDFK \R
SUREGP \ROLQ) DQG D AR “VHYEH

P HQEOA™Z W GHAFDWRQVR SDWHQN DQG
W DQG WKH J HHIRW R \SLUMW( YIGHGFH
R VHYEH IGFOGHV SURP LGHQARBV IQWH
5R\ DG XVADOMDQ& RBUH R 3K\ IEIDQ/
3UMGHQWV DQG LQWH ( QGRFUCH
BRAHWR $XVADID 3UMGHQNV

7KHVH DWIEX\M\ DQG DFKIHYHP HQVZ HUH
KRQRXUHG Z W D UEK® G-VHYHG $2

DZ DWEHGLQ

'21%/" 3%$75.&.

&$0 (521

' RQZDVD FRP P MG | DP 1O P DQDQG Z DV
D URBI P RGHORUP DQ RQZ RUN @H EDDQFH
+IVRQIRQ) RSHQGHI KWQWH
DFKIHYHP HQAV DQG DYHQMUAVR! KIVZ LLH
* L@DG WHUFKIGUHQ DQG J IDQEFKIAHQ
Z HIH HMGHQAR DODVZ DVKV®YH R
\DICY) DQGWH \RZ QKIS R

+HZ DVDOR D TXHWSIRGHHUQP DAY R
GYHYW DQG HTXW P X@EVFISEDY FDU
DQG IQARGFPWRQR FXMEDY) HGI H VFIHQFH
LQR FEQFDOFDUA

0 DQ R XV DQGWH EURDGHUFRP P XQW
RZHD JUDWGHDOR' RQDQG RXUDYHVKDYH

EHHQHQUEKHG B\ KIVIUHQBWKIS

Pl O1S0OT BCE “BWE . DOZS



3WR YV V RUBZ BID(DWR DO

$2

7KH ( QGRFUCH 6 RFIHW R $XWADID VDG \R
UHSRWAYADS. UZ HO'& B\ ( DWR DQD

Z R@ UHRZ GHG HQGRFUGRBJ MAZ W D
SUP DV IQMIHVAIQ,RACH" H LIFIHGR

' DREHY |V GHG SHDFH X® IQKIV\BHS
RQ6DMED. 0D\ DWKH DIHR

+HZ DVD SDW( 6$ 3UMGHQADQG D/ LLH
0 HPEHUR (6$

7KH |RMZ IQ) WEXWM LV DEDSWG | IRP

0 HBRU/ MH ( DWF DQ & UHAZ HO
) DFXVR 0 HAFIGH 2 QIEH O XVHXP DQG
$UFKYH 8 QYHUW R 6\ GH

& W ( DWR DQZ DV DQIQMIDWRIDABDGHU
IQSURMFWR DERDK ' ' LQWH GHYHBSIQ)
Z R SDMEXDW® 0 DO\MD / DRV 7KDIDQG

9P ,QCRGHMD &KICD DQG 7IEHW

+HZ DVWH ) RXQEDMRQ+HDG R WH

' HSDW? HAR ( QGRFUCR®J\ DQG' IDEHMV
DW HWR HDG +RSMIAQ

+H FRP SBMG KIVIQMDKIS DVD 5HMGHN
0 HAEDCR |1 [EHUDWG\A LGFHQAY+RVSIMIO
6\GH +H WP DIGHG WHIH DQG EHI DQKLY
HDL® WDIQQ) 1Q( QERFUCRBI\ XQGHUWH
\XSHYMRQR! 3UR HWRU/ HV/ D] DUXVDVWH
/ INBNKRS SHVHDUFK ) HIBZ 1Q HQGRFUGREY\

DWiKH * DUYDQ, QMMM R 0 HAFDO
SHVHDUFK

Q  KHEHFDPH5HI MADU EH RUH VBNQ)
XS DQRMHUUAVHDUFK | HIRZ \KLS WLV WP H 1Q
DWMP D UNVFDUFK DWMH* DOYDQ .Q  KH
Z DVDZ DUEHG WH 2 YHWHDV 7ADYHQ@

) HIBZ \KIS R \WH 5R\ DO X\WDOMDQ
&RBUHR 3K\ VFIDQV/DQG WDYHDIG VR WH
0 IGEBMH +R\SIMIAD HAFDOEFKRRAQ

/ RQGRQR WDIQ XQGHU- RKQ 1 DEDUR DQG
3UR HWRUSRI HU( INQV

SHMQQ WRSXWADIDIQ  &WVEHFDPH

WH' HSXW' IWRARUR WH* DIYDQ,QUAMM

R 0 HAFDGEHWHDUFK DAGVIO LGFHQN

+RSIMIOB\ GH & RIFXUHQD |URP R
KH Z DV) RXQEDMRQ+HDG R

( QGRAUCRBJ\ DQG' IDEHWAVDVWAH : RGHQ

9 D@\ DQG 5R\ DA8 DEEHUD +RSMIY



: KHQ: KWW HDG +RVSIMBCRSHHG DVWKH
HGR & WHVEHFDP HWH ) RXQEDWRQ
+HDGR WH' HSDW HQAR ( QGRFUCRBI\
DQG" IDEHWMV\KRWY DI WU DOR VHYQJ DV
" HSXW' WHARUR WH' MMRQR ,QMUIDO
0 HAFICHDW HWR HDG+RSIWO' XUQ) KIV
WP HDW HW HDG KH KDV DOR VHYHG DV
&KDIWP DQR WH : HWR HDG +RSIM2O

0 HAFD®BWI | & RXQAADAG Z DVWH GUMQ)
| RFH EHKIQG WH HWREQKP HOAR WH

;. HVR HDG + RSIMCE HVHDUFK ) RXQEDWRQ
DG, QMMM 1Q

& U\ UVHDUFK LOMUHVIV Z HUBH | REXVHG
SUHGRP LCDQI® LOWA LRGRBJ\  FVSHFID® 1Q
WH DWD R IRACH GH IFIHR GMREHY
! +HGQUHFWG P DIRUUMVDURK SURVIFW
QR " 1Q0 DO\WMD ,QERAMD DQG &KICD
+HZ DVDZ DUEHG WH 2 WKND * RG 0 HEDCE\
WH $MD 2 FHDQD 7K\ URG $WRFIDWRQLQ
| RUKLY UVFDUFK LQR WA URG GVHDVH

Q  KHZDVDZDWEHGD\SHFIDO
UFHQMQQDCSZ DG E\ WH $XVADIDQ
QMIDIRDO HYHBSP HQAS WABGFH

&5(6: (/1 ($670 $1

WADX $, $% QRZ $X\6, IRUKIVZ RN
|RP R GDAQ) DQG FRIGAWY
D KL KO \KFFHWI XCP XG/P LaRQ GRMU
$XVADIDQ2 YHYHDVS$IG SURMPNQ& KICD
DIP HG DWFRQARGL DQG SUHYHQAY IRGICH
CH IFHEP GMREGHWY/IQUXUDCR KIGHH
SRSXOMRQY +H FROMXHG \R DRADVDQ
DGVHURY, ' FROARORS1.&() : R@
YDQNDQG: +2 DQGZ DVDSSROQMG DV
SUWHSDQQMIDMRDCE RQXTBQNQ
(QGPIE' MDVHV\RWH O IQUAY R 3XETF
+HDON R WH 3HRSBNV5HSYXETF Rl & KD 1Q

+H DOR KHG D P LOUDSSRIQR HQNR
WH 7IEHVS XVRQRP RXV5HI IRQDQG Z DVDQ
+RQRIDY 3R HWRUR 0 HAEIGH R 7IDQND
0 HAFDCB QYHYW 1Q& KICD

WNZHHQ DG & UV GHYHBSHG
DQG [P SBP HQMG WH SOQWR [QMI DM DO
R WH SDWRBJ\ \HYFHVDQG OERDWRULY
IQWH KRSMIOR WH: HIWMD6\GH $UD
+HD@Y 6 HYEH LOR D Q) B EXMGHWDQG
| XQPURCDCHOMY  WEXUWHOQM \HYHVRYHU
KRVSMICEHGV DQG SURMGHVWH
OU HWSXETE SDMRBI\ VHYFHIQ16: ,Q
KHZDVRGHR D\P DOMDP WDW
GHYHBSHG WH 3 XE DQG 6SRNH N MP \R
IP SIRYH H I LEIHGR\ DQG DFFHW/\R 3DWRBJ\
\HYERVIQ16:

Q  KHGHYHBESHGWH FRFFHSWRUD
1 DWRQDCSH HIHGFH / DERDWY IRU; ' IRU
&K DG DMVHG RYHU P LARQ GRMWY/ | RP
H WIDAXQEQ) DI HFFIHVR HWBEQK \MY
FHOAH LQUHND  IWIXGPWRQEHQ) \R
HOQUXUH TXDQV DWXUDGFH DVD | XQEDP HQBO
SDWR WH,' ' FROARH | RWIQ& KD



& UHV DRWMG DV WH 3UCFLSDCR: RQXERQNR
WH: RIS +HDAM 2 WDQ] DWRQ : HWMD
3DFULIFSHIIRQ 1Q,' ' +HXQEHIRRN

QP HIRXV FRQXGRQGHHVIRUWH : +2 DQG
81,&() IQ$MUD SDWFXDD &KICD 9 IHDP
DQG 7KDIOQG ,Q KH lQWD\WG DQG Z DV
WHWDP GDGHURI D81 81,&() DQG

» +2 DQG&KICHWHO IQWAY R +HDAM
\VSRQRUHG KHDAM FDUH WDP  \WWDWKQGHWRRN
D | HDMEIOV MXG. 1Q7IERR CHYHRS DQG

IP SBP HQAD SDQWRHIPLCDWM ' ' IQ7TIEHW

+HZ DV&KDILP DQR WH 3URVIFW
&RREWY & RP P WYH DQG 3URWIFW

' WHARUR WH$X\, DQG: +2 \SRQRWG
FIEHV ' (P IDIRQIRWFY -
+HZDVD P HP EHUR WH ([ HFXWYH & RXGFIO
R WH$MD 2 FHDAD 7K\ IRG $WRFIDWRQ
DQG \HYHG DV IEH 3WMGHQAH+H Z DVD
YRDUE 0 HP EHUDQG' HSXW & KDILP DQR! WH
QMIDWRDCE: RXGFIO RUWH & RQARCR
RACH' HIFHF ' DMREHY &&,' ' DG

Z DVDSSROMG ,&&, ' 5HIIRDO
&RREDVRU RUWH $\D 3DFLLIE 5HIIRQIQ
$SUO

QDGAMRQWR KIVZ RINIQHIGRFUWGRBI\  KH
GHYHBSHG D P DRULQMUMNQ WH HEXFDWRQ
DAGWDIQQ) R FIFDQVIQP DRI HP HQNV
H\VSHALD@® ADWI IE DQG TXDONV
PDQDIHPHQNV,Q  KH QWG WH | LWV
FRP SUHKHQUIYH FRXWH LO$ XVADMD | RU
SIDPNIQ) GRARY/\VR WDIQLQ EXVMGHW

P DQJ HP HQV

+H IQUWDMG WH 0 DQDJ HP HQATRU& QIFIDQY
3P 0)&3 DVER ZHNIQMOYH

UHMGHQMDOFRXYH \SRQRUHG E\ \WH

&5(6: (/1 ($670 $1

SQYHYWR : HIMDE\GH WH 8 QYHYW
R : RBQRY WH: HWMD6\GH $UD
+HDON 6HYEFH WH) DFXVR 0 HAFICHR
WH 8 QYHUW R 6\GH DQGWH 16:

' HSDW? HQAR +HDEXM +H VHYHG XQAD
DV&KDILP DQR WH 6WHUQ) & RP P MM
DQG WH ) DFXOVIRUWH 0 ) &3 [GFRISRIDALY
YWY ) DFXOVIURP +DUYDUE 8 QYHWIW DQG
WH +HQY ) RG +HDON & DUH 6\ IMP +H
LQARGXFHG 7RBO! XDOW 0 DD HP HQNIR
WH&3051Q  DQUGWH,&305 DQGIW
GHSDWR HQVZ RQ\HYHIDODZ DUBVIQERWM
WH EXMGHW DQG SUR HWIRQDOHRRLY
OUWRD® DL IOMIDWRD® |RU
DFKIHYHP HQNVIQ TXD@N P DD HP HQWY

Q  WH,&305 ZRQD SUHMWM IRXV
&RPPRY HD@ * RYHP HOAWHFKQRBJ\
SURGXPWAW 610HUS Z DS | RUWH

IP SGP HQEMRQR D \RSKMAFDMG

/ DERIDVRY ,Q RIP DWRQ6\ WP ~WH & HIHU

3DWCHWA RWP DWRQ6\ WP

&UHVZ DVDZ DWEHG 0 HP EHYKIS R WH
2 BHR $XWDIDIQ  IRUKY
FRQAEXWRQ/VR 0 HAFIGH SDUEXOUD LQWH
IHGR ( QGRFUGRBJ\ DQGZ DVDZ DEHG
WH 3UP IHWV* RG6HYEH$Z DGO

| RUGHYHBSP HQAR WH 16: ) RIHQUE ' 1$
\HYEFH OERDWRY ,Q KHZDVD 16:

| LDOWRUS HIRUS XWIDIDQR WH <HDUDQG
LO$XI XWV KH Z DVKRQRXUHG E\
3UGFHW/O DKD & KDNLL6 IUQGKRQDWD
\SHFIDCFHWP RQ [QWH & KMDDGD 3DDFH
%/DQ) NRNI RUVHYEHVVR WH [P SIRYHP HOAR
WH KHDO R WH SHRSBIR 7KDIDQG

+lVOUDR Z10BQ EH WP HP EHUIHG
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(6% $A4DUL QW H

$VXVXDOWH FRP SHRQI RUWH DQRXDQ 6$ DZ DUBVZ DVI IHFH IQ
Z W D YHY KL K WRQEDWG R DSSTFDWRQYUHFHYHG B\ WH \RFIHW
© HFRQJ UDWOW DODZ DU UHFALSIHQN RQWHUNKFFHW

& RQ IDWOMRQ/\R ( 6$ $Z DG 1QGHY

84" : PVCH*OFTUHBUPS4DFOUGD" SIDW "XBE #BT.D4D BCDF
04HQ/ DZ WHIFH

&" : PVOH* O TUHBUWPSADIFOUGED" SUDW "XBE $ MODBM
$EHW IP

&4" ( BMBITCSEHFS+H/QPS4DFOJTU" X BE
$NIC DNEDUD

#SBO) VETPO$ NODBM X BE
-RKXD* IDBXW

&4" , FO8 ZOOF . FNPSBMPTUEPDPSBMBFTFBD "XBE
LHQEDQ1RDQ
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&" . E $BFFS" XBE
&KUMADQ* LI LV

&4" AFQPSIMICBY " XBE
+HBIQD 7HHCH

&4" &BS $ BFFS$ POSCVUPO WP &CEPD EPWHZ "XBE
I} -RKQIRCH

84" 8BS $BFFS$ POSCVUPOWP &CEPD EPWHZ "X BE
( P LO YRR/

&4" 0 VUTUBCEJCH $ NDDBMLBDULPCFS" X BE
-DH+RBHV: DOHU
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(6% $: $5°'
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&4" , & &YDI BCHF 58BVWM XBE
-HWED / HH

1BVM FF #BTD" CTUBDU' XBE
/\GD/DPE

&4" #FTU$ MODBM CTUBDU' XBE
NHIEDQ1RDQ

84" $NDDBMB FFLFCE ° #FTU$ BTF 4AYEZ XBE
6 DUDK ZaHADQ

84" $ NDDBMIWEZ 1PTUFS" XBSE
-XID* RERQ

&4" $NDDBM BTF 1PTUFS" X BE
<XKDQ$ * RK



(6% $: $5°'
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84" #BTD4DFCDF 1PTFS" XBE
( QDEHW 1J

&" 4VTWBIBCMEZ 1S] F
$P\ 0 F&RPIEN

84" AVTIBIBCNY. DF ( BAJ
SV 8 SUHW

84" &BI$BFFSIMOBY " X BE
-I@DQ &KDX 7IHQ 7D\

&" 1PTUEPDUPEBM XBXE
$CDP +DJJ

84" 3FTFBI ) H FSY%HSF 4D PNBSTT XQ
$QDEH®I +D\HV
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&4" 3FTFBD ) H FSYUFHFF 4D PBST O
-DPHVO F1IHO

84" *14& *OFSBUPCBMGBVWM BOS' XBE
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3"$1&4" 3FTFBI &TUBCMI NFQU
" FNEX T 1Q JO&CEPDSICPNRHZ
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(63 <RXQJ JORYH V\

6 B ME SWHBI 7 D6

7KH (6$ <RXQ) QWA DVRUG FLHQWLE $WAF®! $Z DU LV P DGH DQRXD® VR BRI QUH WH EHWFLHQMLE

SDSHUSXEQKHG 1QWH

P RQM SHURG SUHFHAQ) WH FEMQ) GDW | RUDEVADFW | RUMH $ QX0

6FIHQALE 0 HAWY E\ DQDPWH P HP EHUR WH ( QGRFUCH 6RFIHW R $XVADID HDWD LQWHUFDUHHU

, DP LQFUHGE® KRQRXUHG R BHFHYH WH

(6$ <RXQ Q- DWRUG FLHQNLE $WWFGI $Z DU
IRUP\ SXEGFDWRQIQ( QGRFUCR®J\ HONVBIG

) XFUWRDSBDOMVR +6' % ' HIEIHQAD DO

0 IFHSHWHDW5RBVIRU+6' % DQG+6' % 1O
THRMMUIRGH %R\ QMY

7KIVZ RINZ DVFRQGXFPWG LQ FRDERIMRQ
EHE HHQ 7KH 8 QYHWW R 1HZ FDW@I * ULI W
8QYHWW DQGWH $1=$& SHHDUK QUMM
6\GH

$QERIHQGH IFIHGR FDQUAXANQGLI HHFFHVR
\VH GHYHBSP HQVSHYMUEHG P DVEXTGVOMRQ DG
L HWDV & XUHQARHDVR HQAQYROHY BHEXULQ)
KRUP RQH UHSOFHP HQAWHIDS\ $ MQI Bl GRWH
JHHWHDS\ Z KIFK \KSSRWHQGRI HRXV
DQBUIRI HQ SURGXFWRQZ RX@ EH D P R G-MUDE®!
WHDVR HQAH+RZ HYHU FXUHQAP RGHY'GR QRW
DFFXUDW® GHSIEWKXP DQDQBUR] HQELRK QMHWY

QKPP DY/ BW R IXGPURQP XVIMRQ/IQ
+6' % WHHQ\PHZKEFK FROHW
DQERWMHARGH VR WRIMRGH FDXVAHV
QLIHHFHVR VH GHYHBSP HQAGXH R D OFNR
WAMRIMRGH EIRX QMY +RZ HYHU+6' %
NGRFNRXW. 2 P LEH FRQAQXH \R SURGXFH
WAVRMURGH DQG WHUH RUH SRWD\ D GILIHUHQWV
SKHQRWSH VR KXP DQV LQAFDWY) RWHUHQ \ P HV
FDSDE®IR X QM-AMMQ) WRIMURGH LQP LIEH

7KIV\VXG. DWHWHG WH WRIMURGH X QMHMMQY
DELONVR WHPRXAH+6' % DQG+6' %
HJ\PHV

© HFRQ P HG WD\WD Q) Bl DP IR DFIG

QLI HHGFH EHVE HHQP RXVH DQG KXP DQ

+6' % DMZVIRUWHFROHYRQR
DQARWMHARH VR WWRWMIRGH LQP IFH EXW
QRNQKXP DY HWHQJI HIHIDWMG D KXP DQVHG
+6' % P RXVHP RGHX KIFK FRXG QRW

X QMHMYVH WARIMIRH - H WHQFURWHG WY
PRAHTHZ M +6' 9% .2 PILEHVR DWHWLAY
FROAEXWRQVR RYHDOMIURIMIRGH K QMHMY
+6' % .2 PIFHH SUAWIQ WH KXP DQVHG
+6' % KDG UHGXFHG IQADMINEXDU
WARMURGH BIYHY DQG UHGXFHG VHP ICDOHME®!
Z HIKW KRZ HYHU UHP DICHG P DWRX@H DQG

I HWB! IQEFDWY | XUHUFRQAEXWY HJ \ P HV
3RMRP IEVRQ+6' % . 2 WMMV\KRZ HGD

U QUEDQNGFHDHIQ+6' % QYR

P RGHBY \KRZ HGWDWP RAH +6' % FDQ
FROMHWWDQEURUMGHARGH VR WMRMMIRGH EXW
KXPDQ+6' % FDQERW

&ROPWHD WIVVXG. KDV GHP RQMIDWG \WDW

P RX\VH WMURGRI HQE HJ \ P HVKDYH IGFBDVHG
SOVFIW FRP SDUHG VR KXP DQVDQG WDVD EHANMU
XQGHWBQEQ) R P RXVH DQERI HQ SURGXFWRQLY
UHTXILHG VR EFWMUP RGHOKXP DQDQBUIRT HQ
GMRGHY

, DP WDQN XORUMH RJRQ) \XSSRWR \WH ( 6$
WURXI KRXWP\ UMVHDUFK FDUHHUVR | DUDQG | RU
WH RSSRUMQW VR SUVHQAMLY Z RINDVIKH
DQOXDOFHQNIE P HHMG LQ3HW , Z RXG OH R
UHFRJ QVH WH FRQAEXWRQVR WH WDP BIG E\
3UR HWRU HH 6P W IQDWIMAZY Z [V LY SURMAFW

#FO- BX F-COF



(63 <RXQJ JORYH V\

6 B ME SWHBI 7 D6

7KH (6$ <RXQ) QWA DVRUG FLHQWLE $WAF®! $Z DU LV P DGH DQRXD® VR BRI QUH WH EHWFLHQMLE

SDSHUSXEQKHG 1QWH

P RQM SHURG SUHFHAQ) WH FEMQ) GDW | RUDEVADFW | RUMH $ QX0

6FIHQALE 0 HAWY E\ DQDPWH P HP EHUR WH ( QGRFUCH 6RFIHW R $XVADID HDWD LQWHUFDUHHU

, DP GHHSO® KRGRXUHG \R UHFHYH WH (6$
<RXQ) , QM DVRUB FIHQMIE $WFGI $Z DG 1 RU
P\ VMG W®G ~( DU® DG P XG50 GRHVR

] RBIGLRIDW P M DMV UHERXQG ERGH ®W
IR®Z Q) Z WADZ DR WHFHSVRUDPAYDVRUR
QFGDU DRVRUNDSSD %@ DQG IQKIEMRI™
SXEQKHG LQWH -RXUIDCR %RGH DG 0 LGHDO
SHVHDUFK

7KV UVHDUFK Z DVFRQBXFWMG GXUQ) P\ 3K
FDQACDWWHDWB16: 6\GQH DQGWH* DUDQ
QUM R 0 HAFDGSHVHDUFK XQEHUWH
WSHYMRQR $ 3WR 0 [FKHBIO F RDG $
3R &KUMADQ* LWLV DQG3WR - DFTXHEH
&HOMU

7KH WERXQG SKHRP HRQ |RGBZ Y
GHQRXP DE GAVFRQMXDWRQ SUNVHQND

\LJ QLIFDQAFKD@®IQ) H IQHIGRFUCRBI\ : KB
GHQRWXP DE VKL KO H | HAWH LQUHGXFIQ)

| UDPMUH UMN (W GVFRQADDWRQ SBHFLSIVAMY
UDSIG ERGH ®W GDYIQ) SDWHQN YXQHDE®! R
WH YHY | UDPMUAWH WHDS\ DIP HG R SUBYHQW
& XUHQNWHT XHQADCDSSURDFKHV R WIQ DD Q

] RBGRDM Z W WHWBQEDG P RONO
GHRWP DE IQMYDCEDVHG RQHP SILEDOEDWD
KRZ HYHU WLV VADWU\ KDV\KRZ QIGFRQAMMQN
UKV IQ SUYHQMY UHERXQG ERGH BW

2 XUMMG 1QHWM DWIG DQ HDUW® DQG P XWE®!

GRUQ) VADWMI\ | RIVHTXHQADC RBIGIRDWM XMQJ
D P RX\HP RGHO

9CIQ) RQWH K\ SRMHMY WDWRIMWRFOW
DPAW UMHVEH RUH ERGH BWEHFRP HV
GHWRBEG! Z H WMMG LOMYHQARQ/DSSTHG
ZKBI5$1. / IKEMRQZ DV\IWIDFWYH

© H GHP ROMDWG WDVDGP [QUMUCY
]RBGRDMHDW® EH R WHHIHFWR
GHQRWXP DE Z DQHG \J QLIEDQUD DWQDWG
ERHBW

) XUWHUP R D P XGGRVH DWAJ\ | X
SUHYHQMG ERGH BWIQERW\ RXQ) DQG \WNHBMI@®
P DWW P IFH DQG P SURYHG YHWMEWDA UDP\MUA
UMMWBGFH LQWH RGHUFRKRW

7KHVH 1 LQEQ) VSURGH WH SUHF@IEDO
MWIEDWRQI RUD GHZ. FARIFDOAIDCH DP 1Y
HDL® IQMYHQARQ Z WK VHT XHQWDC] RBIGLRDWM
© H DU HDI HUVR ADQUDW WHVH 1 LQEQI VI URP
WH EHQFK R WH EHGMGH WR [P SURYH SDWHQWY
RXWRP HV

, Z RXG OH VR MGFHHO WDQNP\ FR DXWRY

P HQRY DQG FR®DJI XHVZ KR P DGH\MYZ RN
SRWE®! ) LD® , WDQNWH ( QGRFUCH 6RFIHW R
$XVADID | RUMYJ HHIRXV DZ DS DQG | RU
SUIRMGQ) \KFK D YWECSOMRWP | RUHD® FDWHHU
UHVHDUFKHLY

" MFSJ, N



(6$ *D L OLGBIMKERIU
6 B0 IW\SZ DG

7KH (6$ * DICBIVEUG) HU- XQRUG FIHQAXAS Z DU BHFRI QMHVWH EHEDME ROADQUDMRDOFIHGFH
SUNVHQEMRQ DVINH $ QXD FHQNIE 0 HHWY E\ DQDGYDQFHG WDIGHH RUKLI KHUGHI UHH FDQAGDWM

, DP IQFUHAE® KRQRXUHG DQG J UDWM XOR KDYH
UHFHYHG WH ™ DICBIVEWG) HU-XQRUG FLHQAXY
$Z DE"DWNH ( 6$ 65%$1=2 6 DQRXDO
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SOMRP DQG RSSRUMQW VR \KDUH P\ UHNVHDUFK
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FKRURQE JRQIDGRARSKIQ K&*  Z IW RUZ IWRXW
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ZROZICH FRODIQQ) P HQZ KR BFHYHG
IQGHSHQGHQMMBIQEDUEMAG K&+ ) 6+ WHDVWR HQW
A FGNV

QRXUFRKRWWP RWP HQZ IW SDWR®J IE ++
WHDWG Z W K&* ) 6+ DFKIHYHG \GHP RABXW
DQG | HWDNV Z MIQD \ HDU
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0 DQ WDQW\R ( 6$ |RUMYDZ DG DQG VR P\
FROXWRWYDQG IXQAQ) ERGHV 1+0 5&

QM DRU* (DQIY DQG 9 [HWMO

& KDUMDE®! ) RXQEDWRQ & GIFDQQYHA) DVRU
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SWRIL@Y YD P DW\SHPRRP HAY RQVHXP | URP
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R LOSDWHQNFRQADRXV.J BFRH P RQRUIQ) KDV
\ HVWR EH HYDBDWMG LQ$ ERU ICDADQG 7RIV
6WDIMNDQGHUSHRS®I HWHUZ W RUZ IWRXW
NIRZ Q GIDEHWAV P HIYM

+RZ HYHU WY/ IP SRUBQIVR DFNIRZ BIGI H WDW
WH SHURSHIDAYH IGHTXIW H SHIHFHG B\
$ERW ICDADQG 7RUAV 6 WDIMADQGHUSHRS®GI LV
CRAP WG \R WR\VH Z I GDEHMVP HYV DQG
DSSWR PDMD R WH CDWRDOKHDOY J DS
UHP DIQVXH SOICHG ) XWWHU IGHD®
QAIHRXV GG BM-DUFK LVWHUH RUH Z DUDQMG
R IGHQN\ DQG DGGUAW WHVH UMGXDABUIYHY R
SHURSHUDWYH LGHTXW

G OHWR H SUWP\ MGFHH J IDWXGH \R P\
\XSHYLRY | RUWHUI XICDQFH ZIVGRP DQG
\XSSRWS$ 3UR &KIQPD\ 6 0 DIDWH 3WR ' DMG
"HXGDVRQDQG 3R 2 GHAMO RUA 0\ GHHSHWY
WDQN/DJ DIQVR WH ( QGRFUCH 6RFIEW R
$XVADID DG, SVHQ! RUWH YDODE®!
RSSRUMQWAV SURVIGHG WURXJ K \MLY DZ DU

, BUFSIOB ' \BCPVSIT



(6% (DUQHI&D
3GR DU\ BZD

7KLV DZ DG WHFRI QVHV DQRXAWBQEQ) HDUW® FDUHHUFERFDOSMADUFKHULQ ( QERFUCREI\

, DP GHHSO® KRQRXUHG \R UHFHYH WH ( 6$ ( DU
& DUHHUS HFVHDUFKHUSBIDY $Z DG 7KH

( QGRFUCH BRAIHW R $XVADID KDVEHHQ
LOXKP HOBAQP\ SUR FWRDAGHYHESP HQW
SUIRMAQ) GHE RINQ) RSSRUMQWAY P HQRUIKLS
DQG D SOMRP R DGYREDWM | RUSROR E RYDWY
MQERPH 3&26 UWMDWK , DP SDUWFXDWD
JUDW XOR HYHYRGH Z KR HFRXUDI HG P H R
DSS® | RUMY BRI QURQ DQG I RUJIMQI P HWH
RSSRUMQW VR \KDW P\ UHVFDUFK NBRXH DG
WDVH DZ DUHGHW | RAWLY GHI BFWIG FRQEWRQ
DIHAWY RQH LQHI KWZ RP HQJ BED®

0\ 3&2 6 UMDUK IRXH EHIDQGXUQ) P\

P HAFDOADIQQ) Z KHQ, GIDIRHG D\ RXQJ
ZRP DQZ W 3&2 6 EXWZ DVIQMKPMG \R VHQG
KHUEDFNWR KHU* 3 Z IWMRXAWBUIRIGQ)
FRXQHT@ RUIKXSSRW7KDWP RP HQNFW \WB@HG
WH X WMP LE JDSVIQ3&:2 6 FDWH DQG LQWSILHG
PHWR SXWXHP\ 3K DWKH 0 RDWK & HOAH IRU
+HD@ 5HVHDUFK DQG ,P SBP HQMRQ 0 RID\WK
8 QYHWAW XQEHUMH H FHSWRQDOXSHYMRQDQG
P HQRUKIS R 3UR HWRU+HBID 7HHGH 3UR HWRU
/I\D 0 RIDQ DQG $WRFIDW 3UR HWRUS QX
-RKDP

' XUQ) P\ 3K , DGEUHWWHG FUMFDO
NIRZ ®IGJ H J DSVIGHQNIHG LQWH
QMIDIRQDBE2 6 * XIGHIH 0\ WMHDUFK
UHVHDBIG WDWH FOGQ) RYDUDQXGADVRXQG | IRP
DGRBMFHQAGDI RWE FUMUD UHGXFHV
RYHWEDI QRUVE\ Z KB SUNHYQ)
IGHQNIEDWRQR P HIBERTFD® DWIMILQAYGDO®
—Z RINWWDWALHAD 1Q RP HG WH

QMIDWRIDT XGHITH BFRP P HIGDWRQ/

, XGFRYHUHG WH SUR RXQG SM FKRBJ IFDCEXGHQ

R 3&26 GHP ROMDWY LQFUHDVHG HDWEY
G\REHY WUH | RG IGFHDVHG FKIGKRRG

WDXPD DQG  HBIDWG SHUCDVBCP HQO
KHDEM UM 1 XQEDP HQB® UHCH IQQ) 3&2 6 P
D UHSURGXPWH GARGHWMR D FRP SB[

EIRSW FKRRFIDOFRQEMRY , DOR IGHQNIHG
FUMFDQ) DSVEHE HHQJ XIGHTH

UHFRP P HQEDMRQY DQG FAIFDAP SBP HQAMRQ

\KDSIQ) P\ FRP P IW? HQR WDQUIMRQO
UVHDUFK

0\ J BDWNMADFKIHYHP HQAKDV EHHQ FRQAEXW
VR WH QMIDWRQD YIGHFFH Y0VHG

* XIGHIH | RUMH $ WHWP HQADQG 0 DQDI HP HQIV
R 3&26 , FRFHYHG DQG BIG DQ
XQBUHFHGHQMG [QMIDMWRDAHDA® FDUHHU
UM-DUIFKHUGHEZRIWR UHVHDUFKHWY DFURW
HIKWFRXQAHY FRIGAWY  \N\IMP DWF
UHMHZ VWDVWKQGHSIQEHG DY XIGHTH
UHFRP P HQEDWRQ/

7KLY FRIDERIDWRQ UHT XILHG LOMQUYH
FRRUELCDWRQ DQG WHWKHG P\ SHIRQDAIP IW
EXVWKH LP SDPWKDVEHHQH WDRBEDY \WH
IXGHEH VHEERYHGE\ RHU  FRXQARV
SXEQKHG P XBBGHRAO QI RXUBDAQ) MRXIDY

DFPPXOWGRYHU  FMIMRQY DQG WDQUDWG
LQR FRQXP HUUAVRXUFHV BDFKIQ) RYHURCH
PIGRQXHYDFIRW  FRXQAHVWURXI K \WH

$W\B&2 6 GJMICKHDAM DSS



&XUHQD , DP Z RINQ) RQLQAMGXDCSDWWELSDQN
GOV P HV DQDOMYXMQ) GOV | RP
LOMIDWRIDCSRSXOWRQ EDVHG WXGHV\R
IGHQM 3&2 6 \KEWSHVWURXI K FGMMUDDOWY
DGYDGFLQ) SUHFIMRQP HAEIGH DSSURDFKHVI RU
WY KHMURI HHRXVFRQEMRQ , FROAXH FR
GMIQQ \WKDUHG GHRMRQ P DNQJ VRRYDQG
XSCDWY HYGHQFH EDVHG UVRXUFHVR HQUKUA

Z RP HQKDYH DFFHWE®! KUK TXDIW

IQRP DARQ

, Z MK VR DFNGRZ BIGIH P\ FRTDI XHVDWD) &+5,
WH IQMIDWRQDBE 2 6 BMHDUFK FRP P XQW
DQG P RWIP SRUIQ®D WH Z RP HQZ W 3&2 6
Z KR FROAEXWM R BAMADUFK MGHY 7R HYHUY
ZRPDQMIQ) ZIW3&2 6 ZHWHH\RX ZHKHDU
\RX DQGZ H DU Z RINQ) VR HQUUWH\ RX BFHYH
WH FRP SUHKHQUYH HYIGHQFH EDVHG FDUH\ RX
GHVHUYH 7KLY/ DZ DB UHSUHVHQN CRABIAP \
IQEMGXDDFKIHYHP HQVEXWRXUFRBPWH

FRP P W HQAVR WDQU RIP Q) 382 6 FDUH
JGED®

7K BRI QURQ P RAYDMV P H VR FRQADXH
EUGI Q) UHWHDUFK DQG FARFDCSUDPWEH

P HQRUQY WH GH W HHIDMRQR! UHNVFDUFKHWY
DQG DGYRFDWY 1 RUZ RP HQVKHDOK FRQGMRQ/
WDVKDYH EHHQKIMRUED® QHI BRMG 7KDQN
\RX (6$ 1RUMYKRGRXUDQG | RUSUIRYIGQ) D
SOWRP \R DGYDGFH 3&2 6 UVHDUFK DQG FDUH
LQ$XVADID DQG EH RQG

+NBO5BZ

(6% ($5/<8&$5((5
3/(1$5<$: $5'



(6% & O DOHINF® G D&
6WG\ 3 U HDWRHD W

( QGRFUCR®J\ DGYDQFHG WDIGHHV DUH LOYWIG VR VXEP VD MQJ) B FDVH UHSRWAHDFK | RUSUHVHQEMRQWR

WH (6$ &@IFDQ HANHQG P HWDY)

5( 7DMVWRQ $FTXIWHG UWMMBAFHIQDO (1 $ 3KDHRFKURP RA\VRP D

$  \HDURG P D®IZ W JHHWFD® FRQ P HG
0 X@SG! ( QGREWH 1HRSOMDWSH $

0(1 $ SUNHOMG Z M WHDW HQAMMH UDRVRY
P HVEMEME SKDHRFKURP RA\VRP D +1V
IQWDOEDI RIVZ DVHWREQKHG IQWH ~ V
IR®Z Q) OSDIRRP\ | RUDEGRP LQDCSDIQ
GDAQ \REIDMDDGAHDBRRP 1Q  +H
\KEVHT XHQ® XQGHZ HQNREO
WWRGHFRP\ IQ  1RUPHOX@Y W RG
FDUFLGRP D Z I I XUIHUAKU HY 1Q

* HQHWE WMAQY FRQILP HG D JHP @H5( 7
PXEMRQS &\V 3K

7KH SDWHQAHP DIGHG FARIFD@® WIE®! | RURYHUD
GHDEHXQMD  ZKHQKH GHYHBSHG

\X P SVRP DWE UHFXUHGFH IQRGIQ) WH BI W
\XSUDUHIDOUH] IRQ DRWRFDYDADP SK QRGHV
DQG \P DOSDQFHDWE DQG SX® RDU

P HVEMEVAY 6 XU IEDOMVHPIRQ Z DV QRABXIKHG
GXH VR P XQRFDAGMHDVH DQG EIRSW Z DV
DYRIGHG GXH R FDWIFKROP IGHU LIE FUMY/UMN
+HZDVWHDWGZ W0 %6 WHDS\ UHFHMQ)
\E R FRXWAHVZ IV WH VHFRQG Q- XCH

+H OWUH SUMHQMG Z WK SXODWB KHDGDFKHV
DQG SDUR[ \ \P DCK\ SHIMQURQ 693 !

PP+] WMIHHQIRYPEHU  DQG-XH
KHXQGHZ HOQVRXUR FBVR /X

' 2 7$7$7( SHSWEH UHFHSVRUDGIRQFEEH
WHDS\ 3557 DFKIHMQ) SDWDCEIRFKHP IFDO
DQG DGR UDSKIE WASRQH +RZ HYHU Z WIQD
\ HDU EIRFKHP LEDCP DUHWY/URH DI DIQ

7DE®  DQG KH GHYHBSHG VHYHUH WRUDFLE
EDFNSDIQIURP D GHMAKXRRH 7 YHWEWDO
GMRQUATXUCY SDADWYH UDGIRWHUDS

QBHSWPEHU  KHZDVFRPPHFHGRQ
HSHUDWIE ~ PJ EIFHGDI® DVSDWR
WH/9%6(772  \WDO> @6HSHUFDWIE IVD
KL KO VHBIPWYH 5( 7 NQDVH IGKIEMRU
GHYHBSHG | RUS( 7 DAMUHG P DO DGV
IGFOGQ) 0 7& DQG5( 7 1 XVRQ SRMYH \RTG
\MP RXY : WIQGD\ VR WHDW HQAIQUWDWRQ KLY/
WRDFIE EDFNSDIQLP SUIRYHG +H KDVD

FRQ WP HG SDWWDOMSRQHZ W P RQMV
GXIDMRQ 30\WP D (RP HVBGHSKUCH
GHFUHDVHG GUDP DWFD@ | URP ! SPRO/ R

SP RO/ DQG P HBGHSKUGH | (RP
SPRO/WR! SPRO/ )LIXWH 7DEG

SDARBIIFD® D SDWDAHVSRQHZ DV
FRQ WP HG Z IW WH DRURFDYDAP DW BHGXH Q)
P PPW PP )UXH

+H UHP DICHG RQ\HSHUFDWIE Z W J RRG FOFDO
EHHIWRUDSSUR [PDMD P RQMV $W
WY SRQMP DIIQ) GHP RQIDMG GM-D\H
SURJ BAWRQ DAVRXJ K WHIDS\ Z DVFRQMXHG
Z W 1Q RWP HG FROHQAGH \R R RQ

\X P SVRP DVE P SUIRYHP HQVS WU P ROV KH
GHYHBSHGJWDGH GDUKR-D DWRFIDMG Z W
K\ SRDEXP IGHP 1D DQG SHUSKHDO

RHGHP D &RBQRWFRS\ DQG EIRS Z HH
FROMMOAZ W \VHSHEFDWQE IQEXFEHG
HQMURSDW
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URSDW\  6\MURG WHDS\ Z DVIQWIWMG DQG WH
\HSHIFDWIE GRHZDVUIHGFHGWR ~ PJ \EIFH
DO ' HVSIWM D J RRG BASRQH VR WH WMRGY
KH KDG D KRVSIMICDGP MIRQIRUGHZ RQHWDWIDO
| EEWMWRQZ W IDSIG YHQAEXDUWSRQH LOWH
FROM VR HBPAWROW GIMMUEDGFH

$W PRQMVR WHDS\ SOWD

QRIP HBGHSKUCH GIYH DI DIQEHI DQVR UMVH
7DE®!

% PRON  \JQLEDQADGRI UDSKIE GMDWH
SURI UAWRQZ DVHYIGHQNZ W QHZ. KHSDWE

P HEMEMAVDQG ERQ BMRQVIQ7 7 DQG7
DVZ HODV\J QLIEDQA UDMAHG QRUP HBGHSKUCH
&HOIBH' 1$ DOV WHYHDOIG DQDFTXLHG
5(7S* ®  6HIMROHQAURQAP XEMRQ DNIRZ Q
PHFKDQWP R UMWEGFH R \HSHFDWIE > @$V
D UAXOWHSHIFDWIE Z DVFHDVHG DQG
WDQMRQWR &$37(0  FDSHAMIELCH DQG

WP R RBPIGH FKHP RIWHDS\ Z DVSOQHG

8 QRUXDWOD WH SDWHOAGHWURIDMG UDSIGD
DQG GHG \E R P RQMY DI WMUGMRQMDUWRQR
VI HWMG WHUDS\

3KDHRFKURP RA\ VP DVRFFXUIQ R
0(1 SDWHQN WH DUHWHIQEH WP RXUIQ
0(1 FDVHV 7KH DUHEIDWIDAQXS R
FDVHV DQG FDQEH DWRFIDMG Z W
VIING) FDWFKROP [GHU LE | HDWUHY DGVRXI K
WSLFD@® KDYHD &Z P HVEEME SRIMQADO
> @0 HVDWEME SKDHRFKURP RAVRPDIQO (1 $
LV UDW Z IV BHSRUMG LGFIGHGFH EHBZ
> @EXVMIY DWRFIDWG Z W \L QLIEDQW
P REEIGW DQG SRRUSIRI QRIVZ W\ HDU
KOYDODMVR GHSHQEQ) RQWP RXU
EXUEHQDQG GFDWRQ> @0 DQDI HP HQAY
SDWMWFXDWD FKDBIQJI Q) 1QWH DEVHFH R
UMHRABE®I GVHDVH

& 1,88/ : ((. (1

&$6( 678" <

&XUHQAP DQDIHP HQAR P HVDWEME
SKDHRFKURP RA\\VRP D | RTBZ /D P X@P RGDO
DSSURDFK 7KIVFDQIQROH 0 %  IDARWHIDS\
Z KHQMP RXWY GHP RQADW DGHTXDWM XSVINH
DFKIEMQ) GMVHDVH FRQARAQ R SDWHQN
WRXJ K FRP SGM UVSRQ/HV DUH UDUH

> @3557ZIW /X' 2 7$7$7( FDQDOR EHDV
DQH | HAWYH RSWRQ | RUVRP DVRWEMD UHFHS\RU
SRVMYH BMRQY Z W\ \MP DAE WHVEHZ V/

GHP RQDWY REMPWYH UAVSRQH IDWVR

DQG GVHDVH FROARODMVR QP HVEMEME
SKDHRFKURP RA\VRP D SDUDI DQJ@RP D WRXIK
P HADQSWRI UAWMRQ | WHH \XLYDOUHP DIQV TP WG
R PRQNV> @

7KH HP HJHQFH R 5( 7 VB HWG WHUDSIHV KDV
UHVKDSHG WH @QBWDSH | RUS( 7 DAMUHG

\MP RXY 0 XO NCDVH ICKIEVRW\XFK DVXQWIE
DQG FDER] DQAQE DQG P RUH UHFHQ® KLIKO
\VHBPWYH 5( 7 IQKIEMRY @H VHSHFFDWIE  KDYH
GHP RQIADWG H 1 IFDR\ LQP HGX@U W IRG
FDUFLGRP D DQG KDYH HP HJIQJ IRBVIQ
SKDHRFKIRPRAWRPD> @

6HBPWH 5( 7 IGKEMRY R [ HUDGYDQEI HVRYHU
P XQYNCDVH LGKEEMRY @H YDQGHEIQE DQG
FDER] DQMJE Z KIFK GHP RQXIDW P RGHWW
DRYIW EXVWLI QLIEDQAR | VB HVIR] LELENV 7KH
1 96(772  WDOHWEEQKHG VHSHUIFDWIE V
HILEDR DFURW/5( 7 DOMUHG \RTS \MP RXY
GHP RQIMDWY RYHUDOBSRQH IDMVR 1Q
5(7 P XVBQAP HGX@UW WA URG FDUFIGRP D Z W
P HADQGXUMRQR WSRQH QRAHDFKHG DW
PRQMV> @: KIBI SKDHRFKURP RA\\RP D SDWHQN
FRP SUVHG D \P DOXEVHAR RQD  SDWHQN
\KRZ HG SDUMDOMNSRQHDQG  KDG \WIE®!
GVHDVH Z W WHDW? HOAGXUIDWRQ UDQ LY
EHEHQ \R! P RQMV>@&RPPRQ
DGYHYH HYHQVR DQ J UDGH LGFOIGH

K\ SHUWMQURQ GDUKR-D DQG
HBNDWG QHUHJ \ P HV Z W JUDGH
HYHQVRFFXUQDSSWR IPDMD R SDWHQN
>@



+RZ HYHU DFTXIUHG UMMBGFH WP DIQVD

\LJ QLIEDQMP MIMRQ ' RFXP HQMG P HFKDQWP V/
LQFOGH HWHURQ VU HWHFRQEDY 5( 7

P XVIMRQ/—SDUEXDUD \ROHQA URQAP XVEMRQ/
\KFKDV* 5 6 & Z KIFK FDXVH WMUE
KIQBUDGFH VR VHSHUFDWIE DQG SUDOHWIE
EIQAQ) RUE\ SDWUNMBIGFH \IXFK DVO ( 7 RU
)* )5 DP SQIEDWRQ | XMRQHYHQN \WP RXU
\KSSURUBM RUP XVEMRQ/IQ GRZ QIAHDP
HIHARW\XFK DV15$6  7KHVH DAMIDARQ/
HQDE®! \MP RXW/VR E\ SDW/5( 7 ICKIEIMRQ
\KWIAQQ) RGFRI HQF W QD@ WURXIK
DOMIDWYH SDWZ D\ V> @0 HADQWP H\R
UMWBGFH GHYHBSP HQADQI HVI IRP

P RQMV DFURW GLLI HIHQAMP RXAMSHY QWY
SDWHQADS5(7* 6 P XWIMRQZ DVIGHQNIHG
YID FHOIWH' 1$ \DP S®I FROIMMQAZ W RQ
VI HAMMEIGFH GUYHQ GVHDVH SUR] UMWRQ

&HOIBH' 1$ RIHYD QRQ LODVYH P RGDOV IRU
P RBFXOUSWR IO 1Q SDWHQN XQMME®! | RU
UHSHDVELRSM > @, WX\ 1Q G-WIFWEY
UMWEGEH P XBMRQVAKFK DVS( 7% 6 IV
IGFHDMQ) © WHFRIQVHG DBZ 1) WP HO

WHDVW? HQADGDSVIMRQ ) RTBZ 1Q) UMMMEIGFH \R
\VHBPWYH 5( 7 IQKIEMRY WHDSHXWE RSWRQY
UHP DIQ@P WG 2 Q B HWE( 7 P XVBMRQ/DOR
IQKEMEIQEQ) R P XGINCDVH IQKIEMRY \IXFK DV
YDQGHBQE RUFDER] DQMJIE 3557 RIHWD
GVHDVH FRQAROADMI\ | RUVRP DVRWEMD
UHFHSVRUH SUAWIQ) BMRQY +RZ HYHU WDSIGD
SURJ UBALYH RUKHMURI HHRXVGVHDVH P D\ \KRZ
SRRUBSRQHV 2 WHUDYDIDE®! DWW LHYV
IGFOGHO0 % WHDS\ WH P\ FBSKRSKDP IGH

YIQFUMACH GDFDUED] ICH &9'  WJIPH DQG

LA DARQDADI HQV XQGHUFEFDOADO
SIRRFRY

" H\VSIWM DGYDGFHV WH RXVBRNI RUSDWHQN Z W
WDV HQAH UDFVRY P HVEEME
SKDHRFKURP RA\\VRP D WP DIQVSRRU $
SHIRDOHG P X@MGEVWFISTDY DSSURDFK DQG
HQUR® HQAIQ FEIFDOAID® FRQADXH \R SO\
SYREORBNIQFDUH

& 1,88/ : ((. (1
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7TDNH KRP HP HMDJI RV

e 0 HEMEME SKDHRFKURP RA\VRP D 1Q
0(1 $ LVUDW DQGFDQIR®Z DQ
DJ.J UMYH FRXWH UHT XL P XGP RGDO
WHDS\

e GHSHFDWIE D \HBPWH 5( 7 IGKIEMRU
FDQ DFKIHYH \KEWBQADCEIRFKHP [EDODQG
DGR UDSKIE BAVSRQAVIQ5( 7 P XVBQN
Q\HDH

o SHMWEGFH R 5( 7 LKEEMRQFDQRFFXUYID
\ROHQAURQAP XEMRQAKFK DV* 6
GHWIRVBE®! WURX] K FIFXOMY) \MP RXU
'1%$

e /OXGEIRSM FI' 1$ VD YDODE®I QRQ
LQYDVYH P HWRG | RUGHQM [

P HFKDQWP VR UNMEBGFH DQG IXAQ)
I XURHUWHDWR HQN

e /RQY WP \HSHFDWIE XVHP D\ EH
FRP STFDWG E\ DGYHYH H I HPW\KFK
DVHQMURSDWA  UHTXLUQY GRVH DGR HQWV
RUFHWDMRQ

o ) XUNHUUHVHDUFK LV GHHGHG \R GH ICH
H | HAAYH WHUDSLHY Dl WMUBVMWBGRH VR
\HBPWYH 5( 7 IQKIEEMRQHP HJ HV

4B3Bl #3-0BO
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5H HHEFHV - DQ . HADO 7DU HWIG 7TKHIDSIHVIQ

3KHRFKURP RA\\RP D DQG 3DUDI DQI GRP D -
" HWFKBIUYBIHU % HADO & GIFDCH PRAW R & @0( QERFUCRAD HIE s
6HSHUFDWIE LO5( 7 P XBOQN
3KHRFKURP RA\WRP D - & @( QGRFUCRO
0 HVE SH H +DER{ - HADO 3KD\H 7UDCRI

6 HSHUFDWIE [Q$ GYDQFHG 5( 7 0 XVBQW
&OWRQ YK 5- 0 HFKDQW VR UMWEGFH 0 HOX@V 7K IRG&DFHU L (QI0 0 HG
WR5( 7 AUHAMG WHIDSIHY ( QGRFBHDW S
&DQFHU

6WZDW& 0 HADO 7KH YDGH R FHOI UHH
*1@G 0/ HADO 3KHRFKURP RA\VRP D 1Q ' 1$ |RUP RBFXOUSDWR®J\ - 3DWRO
0(1 SHFHQNBHXW&DEFHUEHY s

S

&DVDQRYD 6 HADO 3KDHRFKURP RA\VRP D 1Q

P XOB®! HEGRFUH GHRSOMDWSH — $

WYH R FDVHV &@Q( QGRFUIRO2 [ |
S

© LW / - HADO (IIIEDR R 6HSHFDWIE [Q
5(7 $OMHG 7K\ IRG&DIFHY 1 ( QG 0 HG
S

YDQ+XOMID / 7 HADO  , 0,9 WHDS\
| RUP DO QDQASDUDI DQ) @RP D DQG
SKDHRFKURP RA\VRP D \X \MP DWE UHYILZ
DQG P HB DQDOMY & @( QGRFUCRO2 [ |

s

6DWISDM 6 %5 0 MBODIGS %DQDD
3HSWEH UHFHSVRUIDGIRQEQEH WHDS) [Q
WH P DQDJ HP HWR DGYDQRHG
SKHRFKURP RA\\RP D DQG SDIDIDQJ@RPD $
N \IMP DWE UMLZ DQG P HB DODOWY & @
(ERFURO2 [ | S
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6 HG * U BIG\AN

7KH SXSRVH R WY DZ DG LVVR SURVGH I XQAQ) VR VKSSRWAHDU® WEAI H UHVHDUFK RUVP DQUHHDUFK
SUIRWFWE\ D P IG FDUHU( 6$ P HP EHU 7KHVH JUDQNP D\ EH XVHG | RUMVHDUFK 1QDQ DWD R
HQGRFUCRB\  7KH BMADUFK P XWAEH FRQGXPMG LO$ XVADID

+WRBJ IFDCH DP ICDWRQ R WP RXUINLEWRY IQ FDEHJ REEH WHDWG
SUROFWRP DV REMFWRYH GOV VR VXKSSRWRUUH XW WH GHZ SDUDAJP R

XSIRQNKI HY [ RUSURDFWRP DV

. W YMPOXSSRWURP DQ( 6$ 6HHG* UDQMMY
SURVIPWHHNYVR GHMUP LGH Z KHWHURUGRW
SUHRSHDWYH FDEHU RTEH WHDS\ R
SURDPWRP DVIQEXFHV WP RXUILEURVY 7KH
RMRQR FDEHUJ RIEH LQEXFHG SIRDFWRP D

| LEURVY — DQG W WHRIMHG SRIMQADO RUUHGXFLQ
\XU LEDOHP MMRQ UMV — KDVEHHQD

| XQEDP HQECBUGFLS®! XQGHWDIQ) UHFHQAFDQ | RU
XS| BRQAUXI HY | RUSURDFWRP DVIQSOFH R WH
KIWRUEDQ) RG WBQEDUE WHDVW HQAR

FDEHJ REH +RZ HYHU \WHUW DUH QR CDVD \R
CDW GH LQWHO \KRZ 1) Z KHWHUSUHRSHUIDWYH
FDEHU RIH XVH IQEXFHV\WP RXUILEWRWY : H DIP
VR DCGUHW WY NRZ BIGI H J DS WURXI K WLV
SIRWPWDQG WHUHE\ KHS BARGH WH LGHDO
WD HQASDWZ D\ | RUSURDFWRP DV—WH

FRP P RHASMOVEAY \YP RXULQ FERIFDCSUDFWAH

7KIV/P XQMEVASEDY BAMRSHARYH WG, IV
EDVHG DWE R TXOWMIDY SWMVY FHQAB—\WH
5R\ DB GHDIGH +R\SIMIADQG 68 [GFHQAY
+R\SIMICB\ GH. — DG [QRIHVDQ
(QMEVFSEDY WDP 1(FAGEQ) HIGRFUCH
GHXRKUIHY  DODWP IEDCSDWRE)\  HQGRFUCH
QQUIH DQG WKIGRBI\ BHSUHQEMRQ

8MQ) H IMAQY KRVSMIOEDVHG SV UHJ MABHY
Z H DUH UHFOAWY) LQAMGXDO'Z W D FERFDADQG
KIWR®J IFDOEDI RUVR SURDPWRP D Z KR KDYH
XQEHJIRH KU HY Z W BRXI KO MP LOU
SURSRWRQVR FDEHJ RTEH SUWHDWIG \WP RXWY
YWFDEHJ REH QDVMH WP RXY : H DU FRIWY
WH FERFDDQG H IMAQ) KIMRSDWR®] [FDOCDVD
DQG FXUHQA SUHSDUQ) \MP RXUEGFN/IRU

0 DWRQWEKURP H WIIQQ) R KIMR®J [FDM®
DWHW/ \WH DP RXQADQG GMAEXWRQR

LQADNP RIDCFRTJ HQ FRQMQADY REMIFRYH
HYIGHGFH R WP RXUIEERRWY : H Z I@FRP SDUH
FRMJ HQ FROMQADI DIQXFDEHJ RTEH
SUAHDVR HOAY QR SUAAHDVR HQVFXP XOWYH
FDEHUJ RIH GRH DWIHG FXP XOMWH

FDEHU RIH GRVH DQG KU IEDAHP MIRQ

© H DQAFLSDM FRP SBME) RXUGDIMVANQ WH
FRPIQ) PROMV ) IQEQ) D HDMWRQKIS EHVE HHQ
\MP RXUI LEURY DQG FDEHU RTCH H SRUKWH DQG
XU LEDCRXIRP HV/Z LD XH | RUXST URQAK HY
LQUAHRVBE®! SUIRDFWRP DV Z KWFRQ LLP Y
DEVHIFH R WY BHDMRQKLS  DVZ H DQAFLSDWM
Z 1@DUJ XH | RUDABDVAD WDCR' FDEHJ RTH
WHDS\ SURUIMR FRQIGHDMRQR \XJHY ,Q
HWHUFDVH WH SURWPWZ LOKDYH D \BQ) LE®

P DIRUIP SDRVRQKRZ SURDFWRP DV DU

P DQJ HG LOMIDWRQDO®

4VOIB % 4PVTB



6 HG * U BIG\AN

7KH SXSRVH R WY DZ DG LVVR SURVGH I XQAQ) VR VKSSRWAHDU® WEAI H UHVHDUFK RUVP DQUHHDUFK
SUIRWFWE\ D P IG FDUHU( 6$ P HP EHU 7KHVH JUDQNP D\ EH XVHG | RUMVHDUFK 1QDQ DWD R
HQGRFUCRB\  7KH BMADUFK P XWAEH FRQGXPMG LO$ XVADID

& CIFRSDWRE] IEFDCR. RUHOMRQ/Z W 6H 6\WMURG 5HFHSVRWY/1Q* RQDGRARSK
$GHERP DV\R ( KDQFH 8 QGHWADIQAQ) R 7XP RXUB XEWSHV DQG 3RMQADO

TKHIDSHXWE 7DU WV

, Z MK VR H SUAWRXUMGFHUH J UDWAGH VR \WH
(6$ |RUKSSRWD RXUSURVIFW

~& CFRSDWREJ IFDCR RUHDMRQ/Z W 6H
6WURG SHFHSVRWY1Q* RIDGRARSK $ GHRP DV\R
( KDQFH 8 QGHMWBQAQ) R 7XP RXUBXEWSHVDQG
3RMMDOTKHUDSHXWAE 7DU HV ™

SV WP RXY DUH WH VHFRQG P RUWWFRP P RQ
IOADFIDQDAHRSOWP  Z W QRQ | XGPUWRQQ)
SV DGHQRP DV 1)3$ DFFRXQMY IRU  —
R DOFDVHV * RDGRAWRSK DGHQRP DV
UHSUMHQAINH P RIMBBDBIQAL ) 3$ \KEWSH DQG
WH P RWATUHTXHQAD UMVHRWMG SMVBLY \XP RXU
$OMRXI K DEYDGFHVIQLP P XQRKAMRFKHP [MAY
+& IGFOAQ WHXVHR WURGRI HQF | DRRU
6)  KDYH [P SURYHG IGHQNIEDWRQ \WHH
\MP RXWY/ BHP DIQXQGHWWYAEHG R WIQHYDODMG
XQGHUWH EWRDGHUFDWIRY Rl 1) 3%

3URJ UAWIRQ DQG WHFXWHGFH DB FRP P RQ
UHTXUQ) P XGSG! VXU HIHV RUDGRMHIDS\ —
ERW R Z KIEK IGFBDVH WH UMNR SHP DGHQN
K\ SRSMMVDUMP < HWXQINA RIHUSMVEY

\MP RXY Z H WIDFN UHIDE®! ELRP DUHY/ I RU
SUHGFWY \MP RXUEHKDYIRXU DQG WHW DUIH QR
HWBEQKHG VB HMG P HAFDONMHIDSIHY

6H WMURG UHFHSVRY SDUEXDD HWARI HQ
UHFHSVRUDGKD (5} DUH [ BHTXHQ® H SUAWHG
1Q.J RIDGRARSK DEHRP DV $ARXIK (5} KDV
EHHQ WXGEHG LQ.J RIDGRWRSK DGHRP DV WH
WRBVR (5~ SURIHWMRH WFHSVRY 35 Z KIEK
FDQVHYH DVD P DUHUR (5 IXQPWRQ DQG
DQARIHQUFHS\RY $5 UHP DIQHOMYH

) XUHP RUH WH URBIR KRWP RH EDVHG
WHIDSIHY \XFK DVVHBPWYH HAR] HQUHFHS\RU
P ROXMRY6(50 WVXNRZQ

* RZ1Q) UFRIQUWRQR KIMRE LFEDOXEWSHY
DQG LQADNWP RXUDCKHWRT HGHW KLI KT KW WH
GHHG | RUP RGHD ELIRP DUHU EDVHG FOWMLIEDWRQ
VWPV H WQGHG FEFDOR®Z XS DQG
TXDQNEMYH +& DCDOWEV / HYHUDI Q) WH 5R\ DO
0 HERXUH +RVSIMIO/H WIQLYH SWMVEY \WP RXU
WWAXH EDQNDQG FEREDOEDWEDH WLV SURVIFW
EX@VRQRXUI IRXSV SBMRXVZ RINGH 1QQ) WH
JHRP IF DQG FEQFRSDWR®] LFDA HDMUAVR

W LRWRSK DGHQRP DVDQG SURDPWRP DV



2 XUZ RINDIP VR XQGHWENH D FRP SUHKHQUYH
DQDOMYR VH WMURG UHFHSVRUH SUAWIRQLQ
JRODGRARSK DEHGRP DV XMQJ ERW TXDDAMYH
DQG$, DWIMMG TXDQNMIH +& DQG\R

H{ DP IGH WHUDWRFIDWRQV Z W \WP RXU

DJJ UMMYHGHW BFXWHGFH SURTUHWIRQ DQG
WH GHHG | RUHOQMYHQARQ

7KLY UVHDUFK Z LOGHHSHQ RXAUXQGHWWIQEQ) R
JRODGRARSK DGHIRP D \MP RXUEIRBJ\  Z W WH
SRMQADOR VKSSRWWMH GHYHBSP HAR

SURI QRUME EIRP DUHY/DQG +& EDWHG
\XEFOWILIEDWRQ LGHQM QRYHOMHDSHXWE

I HWDQG SDYH WH Z D\ | RUSUHFMRQ

KRWP RH JXIGHG P HAFDCP DQDJI HP HOAR

J RODGRARSK DGHERP DV

7KH (6$ IXQAQ) Z DVIQMI IDOR WH SURVPW
\KSSRWRU U<HXQ) $H3DUNWV3K HDE@) W
VR SIRIUHW 2 GFHDIDIQ , Z RX@ @H R WDQN
WH ( QGRFUCH 6RAHW R $XVADID | RUW
\KSSRWR UHV-DUFK
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7KH SXSRVH R WY DZ DG LVVR SURVGH I XQAQ) VR VKSSRWAHDU® WEAI H UHVHDUFK RUVP DQUHHDUFK
SUIRWFWE\ D P IG FDUHU( 6$ P HP EHU 7KHVH JUDQNP D\ EH XVHG | RUMVHDUFK 1QDQ DWD R
HQGRFUCRB\  7KH BMADUFK P XWAEH FRQGXPMG LO$ XVADID

, Z RX@ @H R MGFHUHO WDQNWH ( 6$ 1RU
\XSSRWY RXUSURVFVE GIFDCBWIW R FW1$
LQO HVMEME 0 HEX@U 7K\ URG & DFHUI'Z IW DQ
(6$ 6HHG* WDQV

/ ITXG EIRSVHVD@Z P HOVKUWHP H\R
ELRP DUNHW/\XFK DVFILFXOMY) WP RU 1$

FW1$ IQSHISKHDEGRG FW1$ UHBDVHG
IURP DSRSVRWE RUGHFURWE \WP RUFHTY KDVEHHQ
YDEEDWG DVD SRZ HUXORRAQOQ FRBUFWDO
DQG EGDWWFDGFHY | RUP RQWRUQ) GVHDH
SWRIBAWRQ 7R CDWM WNGHVHYDODWY FW1$
LQW\ URG FDQFHUDW @ WG DG\ IHT

FRQ@WY WKV

A WRVCH NQDWH IGKEEDMRY 7.V DUH IGFBHDMQI ©
XVHG LQWH P DQDI HP HAR UDARDPWH LRGICH
UH UDFVRY \M\ URG FDQFHUDQG P HVEVEME

P HGX@Y W WRGFDEFHU 0 7& P SUIRIQ
SURI UAWRQ | UHH \KYLYDO+RZ HYHU BAMMWRGRH
P XVIMRQV/FDQGHYHBS GXUQ) 7., WHUDS\
UHGXFIQ) WHUH DR\ 0 RQWRAUQ) WHDW? HQW
UHVSRQH LV \WHUH RUH FUMFDO RUWH UDAWRQDOMH
R 7.V &XUHQD EIRFKHP IFDCP RARIY 1Q

0 7& UHIHVRQWWP RUP DUNHY/\XFK DV FDBLMRQQ
DQG&($ ZKIFK FDQSURGXFH | DOH SRMIHV

0 RURYHU 5( 7 LGKEENVRY FDQ GLUHAD \XSSUAW
WHUSURGPUIRQ @ M) WH XVH XQHWR WHH
P DUHY IQ SDWHQN BFHYQ) 7. V

7KL J UDQAKDV HDE®IG XV\R HWIEQK \WH URBI R
1HW HHDWRQBHTYXHFIQ) XMQ) O'XG
EIRSMHVIQO 7& SDWHQNRQ7. , WHIDS\ R
IGHQN\ ERW H IMAQ) DQG HP HJIQ) BMMWBGRH
PXEMRQY : H Z LOFRQAXH RXUHVHDUFK [QWLY
| IHG VR H SDQG \WH DSSTFDMRQR @' XIG EIRSW
LQDGYDGFHG W URG FDFHU : HMGFHBHO WDQN
WH ( QGRFUCH 6RFIEW R $XWADID | RUWHU
IQDODEG! WKSSRWR RXUBM-DUFK
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+ R URFQVH + YR/

7KVIVDQ( 6$ ( && ®IG SRGFDWZ KHMH Z HIQMYIHZ FERFIDQV EDVE
VFIHQAAV RQLP SRUBQAFDUHHUDQG SUR HWIRQDOGHYHBSP HQNIRSIEY

2 QEHKDDOR WH (6$ ' USKHND XP DU ( QGRAUCRBI\ ) HBZ 6\GH Z1O
EHEUQIIQ) \ RX D VHUHVR! [QMYHZ VI REXVHG RQVRSIEV DURXQG FDUHHU
DQG SUR HWIRQDAGHYHBSP HONV:  H Z LOEH IQMYHZ IQ) H SHWW XHWVR
QVFXW\RSIEV\VXFK DVWDQUMRQQ) R SUYDW SUDFWFH DQG FROKEBIQN

SIDFWFH FRPPHGAQ) D3K 1P SURYIQ) IQMYIEZ DG SUVHQEMRQ \NGY
FROGXPWY) KLIK TXDOWV WNVHDUFK DQG P DQ P R

( SMRGH/ W

e 7KH/LHBQ -RXUH R 0 HAFDQ GFDIRY ' U( P IO %RRN/
o GIIQ) WH* DS ) IRP UHFK\R%HGMGH ' UXA ' 1Y

¢ 6R <RX* RMRXUHMAY ' USEGHW [P

e $ 1RWBRYDME & DUHUQBFIHGFH ' USP\ ' Z\HU

o 7KH1XFODU QGRFUCRBI MV U( PP D YRHKP

o 3K &RRNERRN $ 3UR 6XQWD' HBERXD

o 7TUDQMRQAQ) 7R 3UYDW 3UDFWFH ' U DFKDQS$ QI XV

7KH SRGFDVV DUH DYDIDE®! RQWH
(6$ ZHEVMM RQD \R ( 6$ P HPEHY
KNBV 777 HQGREUCHWREIHW RUJ_DX
KRP RCGH KRAMHDWSRGEDWD\S
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(6% HEQW

7KIVIVD VHUHVR Z HELQDY GHAFDWMG \R | HP DB HOGRFUCR®J\
FRYHUQ) VRSIEV\XFK DVDP HQRUKRHD QG HWIW 382 6 P HCRSDX\H
DQGP RM

7KH Z HELQDLY DU DYDIDE®I RQWH ( 6$ Z HEVW RQD\R ( 6$ P HP EHLY/

/RJ IQRQWH ( 6$ KRP HSDIH
KABV  ZZZ HIGRFUGHWRFIHWRU DX
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+ R URFRQVH SXADID

+RUP RGHV$ XVADID LV DQIQWIYH R WH ( QGRFUCH 6REIHW R
SXVADID (6$ WSXSRVH IV\R IGFBDVH DZ DIHGHW DG
SURMGH 1Q R DAWRQ DERXKRUWP RGHVDQG KRZ WH. DI HPVIH
ERG DVZ HODVIQ RWP DWRQDERXWFRP P RQKRP RCH UHDWMG
_FRAGWRQY/

| DWNNDUNFBNV

e _/KHSHQVIVD SROMMR P HOVRYHDOKHDWUM

e +RZ REFMW DIIHFW\ RXUVSHP DG | HWDW

e ' RV3&2 6 FDXVH KHDWGEVHD\H'
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6 RIBOO H5M

6\ FROCHAWMG Z W WH ( QGREUCH 6 RFIHW R $X\VADID

) RBZ XVRQVRFIDAP HAD | RUWH OWAMAKSGDWMY UVHDUFK
DG HYHQVIQHIERFUWCRBI\

: HZ IQFRQMXH EXTQ) FROMOARYHUWH FRP 1Q) P RQMKYV
\R FIFNWH X\ P ERVEHBZ VR MRIOQLO

i © kd f
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$1=3% VD GHEZ RINR \SHFIDDMWFRQXEBQN UHI MADLY DQG | HBZ VVZ WK DQLOMUBMA
SV P HAFICH

SERX\WS1=3%
$1=3% ( GXFDWRQ

$1=3% $QOOM HMY

$1=3% 0 RQMO 0 H-WY



(QGRQH

( QR HQLYD (DWRQDOCHE RINR HQGRFUCH J HGHWE FHQAMHY EUQJI Q) VR HWHU
HQERFUCR®J MV FEREDQ) HHWFMA HQGRFUCH J HGHWE FOIEV DQG J HOHWE WAL
OERDWRULY
6HYQ) DVD FAIFDADQG BMDUFK SOMRP WHDIP R ( QGR* HQLYWR P SURYH DFFHW\R
J HQHWE WFKQR® IHVDQG NGRZ BIG) H | RUFGRIFLDQY DG SDWHQN DFURW $ X\WADID
$ERAW Q@GR HQ

&KDIU' HERXAD 6XQAMD 6XQWD' HORXA\DA\D JRY DX
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7KH SUP DUV J RDAV\R FUHDW D SHHUJ URXS | RUXUDADQG UHI IRQDAHQERFUCREB IV

VR FRQZHPDQG WWSSRWRGH DQRIMHU GVFXW FDVAV DQG \WKSSRWWADIGHHVZ W DQ

LOMIVAIQZ RINGQ) LQUXUIDADBDV 7KH FHQADQJ URXS DRWYW Z RXT@ EH D \HFRQG

P RQMO YIG-R P H-MQ |RUSHHUWMEZ R FRP SB[ FDVAVIQD \DI H DQG VKSSRWAYH
HMURQP HQWV

* RDY

o $QRSSRUMQW | RUS XVADIDQ UKUDCDQG UHI IRDOHQGREUGREI MVR P HHW
HDFK RWHU

¢ SOWRP IRUSHHUWMEZ DQGFRP S FDVH QVFXWIRQLQD \KSSRWAYH
HOMURQP HQNV

o $ \RXFHR 1QRP DWRQI RUMDIGHHVIOMIVMG LQSIDPWIQ) HQGREUCRBJI\
LOD WUDADWD

3OQUHG DRV

e 3HHUSHYIHZ PHMWY VR GVFXWFRP SB[ FDVHVE\ IG-R PHWY)  KRXU
\HFRQG P RQMO

o (6$6HPIDU: HHNHQG  7KH 5XUDCVASDN DWAD HAWY

e )DFHERRNJWRXS |RUSRWY UHFHQADMEGN XSFRP Q) FRQHIHGFHV
P HAWY WP IQEHY QR FDVH GVFXMRQ/RQWLY SDWRWP

e $ UHVHZ R WHRWWRPHVR WHJURXS HQAY DQG  \ HDUVXYH

$ERXVWMH 55( 6,*



(6$ 6 XV WD LGRFDE L
QMY WUXS

7KIVICDXI XUDQJ URXS Z I@H SEUH Z D\ VR P SOP HQANXWILCDE®! SUDPWEHVIQ
HGRFUCRBI\

& @ DM FKDQIH V1P SDFWQ KXP DQKHDAW DQGZH DIP W HP SRZ HUP HP EHYWR
P DNH HOMURGP HQA® | DYRXWDE®! FKRIFHV 7KH J URXSV\FRSH LVEURDG DQG P DA

HQFRP SDWQHW HIR IQWDWYHVIQ FERIFDCSUDPWFH SUAVFUELQY) P IQP MQ) BZ
YDOH FDUH & BHQQ) > FRQHWHGFHY DVZ HODV WWHDUFK DQG DGYRFDR\

7KH (65 6XWIICDELDN 6 SHFDQQMUHWY URXS Z LOEH WKPWUHG LOR YDURXY
\XEFRP P IWYHV 0 HP EHY DUH HQFRXUDJ HG VR EUQY J HHIDAGHDVVR WH J URXS DQG
\P DIUZ RINQ) SDMAVZ I@NHQEH | RWP HG R FRQGHAWP HP EHW/Z W \KDUHG
LQMUHVN 7KHVH \KEFRP P IMHV Z LOWSRWWEDFNVR WH P DIQ.J URXS LQP HAWY VKHG
RQ @H HYHY \Z R P RQMY $CGAWRD® WHBH P D\ EHVRPHIRMBZ XS TXHRQY
DQG GVFXWRQ/E\ HPDIO

$QHZ P HPEHYDUH Z HBRP HG

6RPHR WH | WWREMFWHY Z 1OQEH R FRIQWH J IRXSVWUP VR UH HBHCHFH DQG
FUHDW D SRUMRQWIMAP HOANZ KIFK Z 1OQCH ICH WH J IRXSV SXUBRWH
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OMI WUS

7KH SUP DY JRDAR WH J URXS VR FUHDW D SHHUJ URXS | RUHQGRFUCR®R] MV

ZRINQ) 1QSUYDW SUDPWFH VR FRQGHPWDQG VKSSRWRGH DCRMHU DQG GVFXW
FKD@Q HVXQTXH R Z RINQ) LQSUYDWM SUDFWFH

30QHG P HMQIV
« ORQMOHHY ®ORYD DV -
e 0HMQ DVWKH (6$ 6HP LQDUDQG (6$ & GIFDY HHNHQG

0 HHWD 6\WKFMUA

e QARGPWRQR $WHQGHHV— P H SIDFWFH\HME \RR JIRXS WIIRQR
SUDPWEH \XE\SHFLDGY LQMUN

o 0 DAMYUBHOMY \R WH EXMGHWR XQQQ) D SUYDW SIDPWFH H J
SUDPWFH LOAXUDGFH P HAFR®BU DAMKHY

¢ 0 DAMYUHDWG \R FEFDCSURFHWHYDQG SIRIRFRY HJ - DWW LHV\R

HQKDGFH H | IFIHQFHY XMQ) $, SOWRP VI RUGRMV

0 HQRUKLS Z MIQSUDM SIDPWFH ~ &3' MKHV

\KHY UHDWG \R Z RIN@H EDDGRH LQ SUYDWM SUDFWEH

$GYRFDR\ | RUSUYDWM 3UDPWMARGHY/ Z MIQWH ( QERFUCH 6 RFLHW $ XVAIDID

&DVH GVFXWIRQ
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(Q GUEXR O BSJADD
QNI WUS

: RP HQH SHUHGFH XQT XH HQGRFUGH FKD@IQ) HV DFURWWHUQH\SDQ Z W
FROGMRQY/UHT XU \RSKIMAFDMG XQEHWWBQEQ) R UHSURGXAWH P HVPERTF
LQMDPARYY KRWP RDOADQUMRYY DQG\H  \SHFLLIE GVHDVH P DQLHWEMRQ/ 7KH
(6$ : RPHQV-+HDEM ( QGRFUCRBJ\ 6SHAIDQQMUY URXS (6$ @ +( EUQIV
FQIFIDQVDQG UMVHDUFKHW FRP P MG VR DGYDQFLQ) FDUH | RUMH P LGRQVR
$XVADIDQZ RP HQDI | HAMG E\ HQGRFUCH GMVREHY

7KH: +( 6. DGEUHWHVD IDQIHR FAIFDOGRP DIQVIGFOGAQ) EXWRMP WG \R
+ 3ROF\VWE RYDU W QBRPH 3&2 6

 3UPDV RDUDQIQX I IFIHR 32, DG ( DM PHRSDXH (0

¢  &RQYHABDCHDAK SHEOMD &$+ 1QZRPHQ

o VP UHDWMG HIGREUWH GARGHY

o &ROADFHSWYH HQGRFUCR®J\ DQG P HVBERTE H | HFW

© H SURVGH DQHWHQIDA RXP | RUNGRZ BIGIH H FKDQIH UVHDUFK FRIDERIDWRQ
DQG SUDFWEH LQORYDWRQ 7KURXI K HEXFDWRCDAQWWYHY UVHDUFK GHE RUY
FRQHUFH SIRI WP PIQ) DG P HQRUKLS RSSRUMQWAV Z HBH EXTIQ) D
FRP P XQW GHEAEDWMG \R H FHBIGFH LQ'Z RP HQV KHDEM HQGRFUCRBI\

* KHWHU\ RAUQMIAAAV IO FEFDAQIRYDUWRQ WDQMMRIDAVDUFK. RU
SUR WMRDAGHYHBSP HQVZ H IO\ RX VR IRQWH ( 6$ : +( DQG KHS \KDSH WH
I XVWUH R HQGRFUCH FDUH | RUZ RP HQLQ$ XVADID
$GVRU 3R +HBIQD 7THHGH
&KD" U&KDX 7KIHQ -La@DQ 7D\

) RUXUIHUIQ RP DWRQ RUMR RIQ XV SBDVH FROBFWAD Z KHMJ#J P DIGFRP
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$@ R WRBAL R XP
6 SRDOQ MW R X

TKHSXADIDQ  1HZ =HDDQG 3UP DI $CGRUMRQWP 6SHRIDQQMUBMA URXS VD
P XGMAVFISEDY GHE RIWR FOQFIDQ/ 3K\ EIDQ/ 5DARBI MV & KHP IFDO

SDWREJ MV 6 XU HRQY ( QGRFUCH QUIAV Z W IQMBMADQG RUH SHWH LQSUP DU
DORWMRQP 3$ DFURWSXVADID DQG 1HZ =HDDQG

7KHDIP R WH* URXS VR \KDUH DQG HQKDGFH EHVSUDFWEH LQWH GIDI RV DQG
PDQDIHPHQAR 3$ 0 HPEHWR WH* URXS Z L@EH DE®I VR UHFHYH XSGDWVRQ

HEXFDWRQDADQG WHVHDUFK RSSRUMQMWAHY UHDWIG R 3$

2 (HR WHNA HOFDWRQDAHYHQNV IVWH 3$ &DVH) RXP - 7KH) RXP Z IQEH KHG
| RXUWP HV SHU\ HDUYID | RRP DQG DIP VR VHYH DVD SOWRP R D@Z FORFIDQ/

DFUIRWS$ 1= R SUMVHOADQG GVFXW QLI LEXARUQMIAAL) 3$ FDVHVZ MY D SDQHCR
H SHWP HP EHWY/

3EDWH HP DICHOMNXW VR ILQ WH VSHFIDAQMUHAJ URXS RUFDVH \IXEP MWIRQ HQIXLY 1RUWH
FDHIRXP W 3$&( #KXGWRQRUJ DX
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$ MODBMECEPDSIOPNAHZ

& @IFDQ QGRFUCRBI\ LV SXEQKHG

PRONOE\ : LB\ %DFNZ HD, WD

KUK SUR B! QMIDWRIDORX DY W D
PSDFWDFRUR  WV/WH

Di | [IDWG IRXIDCR WHS. EDVHG

6RFLEW | RU( QERFUCR®J\ DG VKDV
DOR EHHQDGRSWG DV\WH R EEIDO

AXUDR \WH ( 6$
0 HP EHWYFDQDFFHW/WH NRXDOKHH
%HH IW\R ( 6$ P HP EHWY

e ) UHH HBPWRQE DFFHW\R WH
-RXIDOICFOGIQ) R IQDOFIHQMNIE
SDSHWYDQG \WH \Z R 5HYHZ SDSHY
LQHDFK IMXH 7KLY DFFHWH WQGV
R DOBUHYIRXV SDSHY SXEQKHG

MGFH

e ) UHH DFFHW\R WH - RXDOY IWYDO
MMH R & GQEDO XHRQY 7KLV
SURMGHVH SHYARSIQRQVDERXW
\SHFLLLE FEFDOMWKHV

o $FFHWWR D YLWYDOWKH R \WH
P RWAGRZ QBDGHG SDSHY
SXEQKHG HDFK \ HDU LGFOAQ)
PDQ 5SHYHZ V WH ( GVRY & KREH
SDSHYDQG \RP H 6 RFIW
* XIGHIHV ) XUMHUFRP SIOMRQ/R
DUFGN DUH SOQEHG R DWMV
WDIGHHVZ W - RXIDCR. OF
SUNVHQEMRQ/HF

o 3XEGDWRQR DEVADFWR \WH
$QODBFHQNIE 0 HWY JIMQ)
WH DEVADPWWH WFRI QURQR! D
SXETFDIRQ

e * WDWUUFRI QUWRQIRUFTIEDO
PHPEHWR (6$ DVIQAMHVIRU
\XEP MIRQR! 5HYIHZ VVDQG & GIEDO
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